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�9�-�)�( �% �8�L �9 �5�3�/�8 �������� �6�% �6�7�%�0 �O�0�)�2�3�1 �/�3�5�)�K�4�3�2�(�)�2�7�3�1 ���������� 
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���� ���
 �P�%�0�K�-�) �2�3�9�3�<�5�-�%�(�)�2�? �+�)�3�0�3�+�-�'�/�? �-�2�K�7�-�7�C�'�-�)�� 
�% �7�3 �+�)�3�0�3�+�-�'�/�? �0�%�&�3�5�%�7�A�5�-�8�1 � ���#�� �/�7�3�5�?�,�3 �&�3�0 �9 �5�3�/�3�'�, �������� �%�L �����
�
 �)�:�7�)�5�2�M�1 
�9�)�(�C�'�-�1 �% �(�3 �5�3�/�8 �����
�� �������	�����
�Q�3�1 ���)�3�0�3�+�-�'�/�?�,�3 �C�6�7�%�9�8 �"�� �9 ���5�%�7�-�6�0�%�9�)�� ���. �4�3 
�3�(�'�,�3�(�) �< �4�)�(�%�+�3�+�-�'�/�)�. �O�-�2�2�3�6�7�- �9 �5�3�/�8 ���������� �6 �.�)�1�8 �9�0�%�6�7�2�M�1 �)�0�=�2�3�1 �% �2�%�(�K�)�2�@�1�� 
�)�:�7�)�5�2�) �4�5�%�'�3�9�%�0 �2�% �9�M�6�/�8�1�2�M�'�, �C�0�3�,�=�'�, ���)�3�0�3�+�-�'�/�?�,�3 �C�6�7�%�9�8 �� �� �J�7�C�5�%�� 

���5�) �.�)�,�3 �2�)�9�K�)�(�2�? �9�)�(�)�'�/�?�� �4�)�(�%�+�3�+�-�'�/�? �% �3�5�+�%�2�-�<�%�O�2�? �6�'�,�3�4�2�3�6�7�- �4�3�O�%�6 �'�)�0�?�,�3 
�.�)�,�3 �4�B�6�3�&�)�2�-�% �2�% � �0�3�9�)�2�6�/�8�� �&�3�0 �4�3�9�)�5�3�9�%�2�M �*�8�2�/�'�-�%�1�- �% �O�0�)�2�6�7�9�3�1 �9 �5�3�<�0�-�O�2�M�'�, 
�9�)�(�)�'�/�M�'�, �-�2�K�7�-�7�C�'�-�=�'�,�� ���5�%�'�3�9�%�0 �%�/�3 �O�0�)�2 �9�)�(�)�'�/�)�. �5�%�(�; ���5�@�5�3�(�3�9�)�(�)�'�/�)�. �*�%�/�8�0�7�; 
�"���� �O�0�)�2 �9�)�(�)�'�/�)�. �5�%�(�; ���)�3�0�3�+�-�'�/�?�,�3 �C�6�7�%�9�8 � ���#�� �O�0�)�2 �/�3�1�-�6�-�) �4�5�) �3�&�,�%�.�3�&�8 
�(�3�/�7�3�5�6�/�M�'�, �4�5�=�' �< �3�(�&�3�5�8 �4�%�0�)�3�2�7�3�0�A�+�-�)�� �4�3�(�4�5�)�(�6�)�(�% �K�7�=�7�2�)�. �/�3�1�-�6�-�) �4�5�) �3�&�,�%�.�3��
�&�8 �(�3�/�7�3�5�6�/�M�'�, �(�-�<�)�5�7�%�O�2�M�'�, �4�5�=�' �9 �3�(�&�3�5�) �+�)�3�0�3�+�-�'�/�3���1�-�2�)�5�%�0�3�+�-�'�/�M�'�, �9�-�)�(�� �O�0�)�2 
�/�3�1�-�6�-�) �4�5�) �3�&�,�%�.�3�&�8 �/�%�2�(�-�(�=�7�6�/�;�'�, �(�-�<�)�5�7�%�O�2�M�'�, �4�5�=�' �9 �3�(�&�3�5�) �+�)�3�0�3�+�-�'�/�3���1�-�2�)��
�5�%�0�3�+�-�'�/�M�'�, �9�-�)�(�� �4�5�)�(�6�)�(�% �5�-�+�3�5�A�<�2�)�. �/�3�1�-�6�-�) �9 �3�(�&�3�5�) �+�)�3�0�A�+�-�) �������
���F������������ 
�4�5�)�(�6�)�(�% �5�)�(�%�/�O�2�3���9�;�(�%�9�%�7�)�Q�6�/�)�. �5�%�(�; � ���# �����������F������������ �O�0�)�2 �5�)�(�%�/�O�2�)�. �5�%�(�; 
�O�%�6�3�4�-�6�8 ���%�K�% �9�)�(�% �����������F�����
������ �O�0�)�2 �N�6�0�� �2�=�5�3�(�2�?�,�3 �+�)�3�0�3�+�-�'�/�?�,�3 �/�3�1�-�7�?�7�8 
�����������F�����
������ �,�0�%�9�2�M �5�)�(�%�/�7�3�5 �O�%�6�3�4�-�6�8 ���)�3�0�3�+�-�'�/�M �<�&�3�5�2�@�/ �����������F�����
������ �4�3�(��
�4�5�)�(�6�)�(�% ���=�5�3�(�2�)�. �6�7�5�%�7�-�+�5�%�*�-�'�/�)�. �/�3�1�-�6�-�) �4�5�- �N� ���# ���������
�F�����
������ �4�3�(�4�5�)�(�6�)�(�% ���� 
�6�)�/�'�-�) � ���# �������
���F�����
������ ���( �5�3�/�8 �����
�	 �4�5�%�'�3�9�%�0 �%�/�3 �O�0�)�2 �#�� �� �� � ���# 
�������
�	�F������������ �4�3�(�4�5�)�(�6�)�(�% �#�� � � �� �������
�	�F�����
�
���� �4�5�)�(�6�)�(�% �#�� � � �� 
�������
�
�F������������ �O�0�)�2 �/�2�-�L�2�-�O�2�)�. �/�3�1�-�6�-�) � ���#�� �O�0�)�2 �+�)�3�0�3�+�-�'�/�)�. �6�)�/�'�-�) �N� ���# �3�( �5�� 
���������� �1�-�)�6�7�3�4�5�)�(�6�)�(�% �N�6�0�� �6�4�3�0�3�O�2�3�6�7�- �4�5�) �+�)�3�0�A�+�-�8 �% �1�-�2�)�5�%�0�A�+�-�8 �����������F������������ 
�4�5�)�(�6�)�(�% � �0�3�9�)�2�6�/�?�,�3 �9�M�&�3�5�8 �7�)�.�7�3 �6�4�3�0�3�O�2�3�6�7�-�� �O�0�)�2 �6�7�5�%�7�-�+�5�%�*�-�'�/�)�. �/�3�1�-�6�-�) �������� 
�������
�	�F�����
������ �O�0�)�2 �.�)�. �7�)�/�7�3�2�-�'�/�)�. �/�3�1�-�6�-�) �������
�	�F�(�3 �6�1�5�7�-���� �O�0�)�2 ���3�5�%�(�2�?�,�3 �<�&�3�5�8 
�!���������8 �4�5�- ���-�2�-�6�7�)�5�6�7�9�) �/�8�0�7�C�5�;�� �O�0�)�2 �#�)�(�)�'�/�)�. �5�%�(�; � �0�3�9�)�2�6�/�?�,�3 �2�=�5�3�(�2�?�,�3 
�1�C�<�)�%�� �O�0�)�2 �+�)�3�0�3�+�-�'�/�)�. �/�3�1�-�6�-�) �4�5�) �K�7�=�7�2�; �4�0�=�2 ���������
�F������������ �4�5�)�(�6�)�(�% �+�)�3�0�3�+�-�'��
�/�)�. �6�/�8�4�-�2�; ���3�1�-�6�-�) �4�5�)�(�6�)�(�2�@�'�7�9�% �$�&�3�5�8 �4�3�9�)�5�)�2�@�/�3�9 �(�0�,�3�(�3�&�?�,�3 �4�0�=�2�8 �6�4�5�-�)�1�;��
�6�)�0�2�)�2�-�% � �0�3�9�)�2�6�/�%�� �O�)�6�7�2�M �O�0�)�2 �9�)�(�)�'�/�)�. �5�%�(�; ���)�3�0�3�+�-�'�/�?�,�3 �C�6�7�%�9�8 ���� �J�7�C�5�% �������
�� 
�(�3 �6�1�5�7�-���� �O�0�)�2 � �0�3�9�)�2�6�/�)�. �+�)�3�0�3�+�-�'�/�)�. �5�%�(�;�� �O�0�)�2 �5�)�(�%�/�O�2�)�. �5�%�(�; �4�3�4�8�0�%�5�-�<�%�O�2�3���9�)��
�(�)�'�/�?�,�3 �O�%�6�3�4�-�6�8 ���;�5�%�1�@�(�% �% �6�4�3�0�8�4�5�%�'�3�9�2�@�/ �)�2�'�;�/�0�3�4�)�(�-�'�/�?�,�3 �6�0�3�9�2�@�/�% � ���#�� 

���%�.�1�> �<�=�6�0�8�,�3�8 �6�9�3�.�-�'�, �5�3�(�-�O�3�9 �<�@�6�/�%�0 ���� ���2�(�5�8�6�3�9 �8�L �9 �C�7�0�3�1 �(�)�7�6�7�9�) �9�K�)�6�7�5�%�2�2�? 
�9�<�(�)�0�%�2�-�)�� �<�2�%�0�3�6�R �'�8�(�<�@�'�, �5�)�O�@ ���,�3�9�3�5�-�0 �*�5�%�2�'�C�<�6�/�;�� �2�)�1�)�'�/�;�� �%�2�+�0�-�'�/�;���� �O�3 �9 �P�%�0�K�3�1 
�3�&�(�3�&�@ �9�)�Q�1�- �4�3�<�-�7�@�9�2�) �9�4�0�M�9�%�0�3 �2�% �.�)�,�3 �3�(�&�3�5�2�M �5�%�6�7�� ���6�3�&�-�7�M �9�<�R�%�, �/ �4�5�@�5�3�(�)�� 
�<�9�0�=�K�R �/�8 �+�)�3�0�A�+�-�-�� �1�8 �3�( �(�)�7�6�7�9�% �9�K�7�)�4�3�9�%�0 �3�7�)�' �F �9�;�2�-�/�%�.�C�'�- �+�)�3�0�A�+ �% �4�%�0�)�3�2�7�3�0�A�+�� 
���5�9�? �/�3�2�/�5�?�7�2�) �4�5�)�(�6�7�%�9�; �3 �.�)�,�3 �&�8�(�C�'�3�1 �4�3�9�3�0�%�2�@ �6�% �/�5�;�K�7�%�0�-�<�3�9�%�0�- �4�3�O�%�6 �)�:�4�)�(�@�'�-�@ 
�(�3 �$�%�/�%�6�4�-�'�/�)�. �% ���)�5�+�%�2�6�/�)�. �3�&�0�%�6�7�-�� ���%�8�/�%�<�8 �% �2�% �4�3�0�3�6�7�5�3�9 ���%�2�+�;�K�0�%�/�� �#�)�Q�1�- 
�K�-�5�3�/�? �7�)�3�5�)�7�-�'�/�? �<�=�/�0�%�(�; �4�5�) �9�)�(�)�'�/�C �4�5�=�'�8 �1�8 �(�%�0 �%�. ���� ���%�8�+ �F �<�%�/�0�%�(�%�7�)�Q 
�1�3�(�)�5�2�)�. �6�7�5�%�7�-�+�5�%�*�-�) �% �4�5�3�*�)�6�3�5 �2�% � �3�5�&�3�2�)�� �  �7�%�/�M�1�7�3 �K�-�5�3�/�M�1 �7�)�3�5�)�7�-�'�/�M�1 
�<�=�/�0�%�(�3�1 �4�5�-�K�-�)�0 �(�3 ���5�%�,�;�� �/�(�) �6�% �4�5�=�9�) �<�=�6�0�8�,�3�8 �6�9�3�.�-�'�, �9�)�(�3�1�3�6�7�@ �(�3�6�7�%�0 �1�)�(�<�- 
�4�3�4�5�)�(�2�M�'�, �O�)�6�/�3�6�0�3�9�)�2�6�/�M�'�, �3�(�&�3�5�2�@�/�3�9 �9 �+�)�3�0�A�+�-�-�� �# ���5�%�,�) �4�3�( �9�4�0�;�9�3�1 �4�5�3�*�� ���� 
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Kettnera D. Andrusov �����I� �+ �1� �,�.�1�2� �2�-�> �4�G�1�*�3�,�-�> �����	�	�
���� �
 �H�$�1�*�.�, �,� �1�;�4�$ 
�4 �.�!�+� �1�2�( ���!�(�0�.�E�1�*�  �  ���.�4�+�2� �4�(� �� �� �2�.�'�2�. �.�!�#�.�!�(�  �1�> � �) �)�$�'�. �/�0�4�: �4�$�#�$�"�*�: �/�0�8�"�$ 
�  �&�$�.�+�.�&�(�"�*�: �,� �/�6�� ���>�I� �1�-�$ �7� �I� �+ �/�0� �"�.�4� �M �4 ���8�/� �#�-�G�"�' ��� �0�/� �2�.�"�'�� �/�0�(�I�.�, 
�4�6�"�'�8�#�7� �+ �7 �/�0�$�#�/�.�*�+� �#�3�� �F�$ �0�(�$�E�$�-�(�$ �7�+�.�F�(�2�$�) �&�$�.�+�.�&�(�"�*�$�) �1�2� �4�!�6 �/�8�1�,�.�4�:�'�. �/�.�'�.�0�(�  
�1�( �4�6�F� �#�3�)�$ �/�0�$�"�;�7�-�$ �&�$�.�+�.�&�(�"�*�: �,� �/�.�4� �-�(�$ �1 �&�$�.�,�$�2�0�(�"�*�.�3 �/�0�$�#�1�2� �4�.�3�� ���0�$�2�. � �*�. 
�#�=�1�+�$�#�-�G �.�#�!�.�0�-�;�* �4 �0�.�*�3 �	���
�� � �!�1�.�+�4�.�4� �+ �,� �/�.�4� �"�; �*�3�0�7 �3 �7�-�8�,�$�'�. �E�4� �)�I�(� �0�1�*�$�'�. 
�&�$�.�+�<�&� �� �/�0�.�%�$�1�.�0�  �+� �3�1� �-�1�*�$�) �3�-�(�4�$�0�7�(�2�6 ���� ���3�&�$�.�-� �� �*�2�.�0�G �,�3 �.�#�.�4�7�#� �+ �1�4�.�)�$ 
�!�.�'� �2�: �1�*�>�1�$�-�.�1�2�( � �) �7 �.�!�+� �1�2�( �2�$�*�2�.�-�(�*�6�� 

�� �/�0�4�G�"�' �0�.�*�.�"�' �4�G�1�*�3�,�-�$�) �I�(�-�-�.�1�2�( �1�  �7� �,�$�0� �+ �-�  �-� �)�7�+�.�F�(�2�$�)�E�; �&�$�.�+�.�&�(�"�*�G 
�%�$�-�.�,�:�- ���8�/� �#�-�G�"�' ��� �0�/�8�2 �A �-�  �!�0� �#�+�.�4�: �/�8�1�,�.�� �4 �*�2�.�0�.�, �0�.�7�/�0� �"�.�4� �+ �1�2�0� �2�(�&�0� ��
�%�(�3�� �*�2�.�0�8 �4 �7�8�*�+� �#�-�G�"�' �I�0�2�8�"�' �/�+� �2�; �#�.�#�-�$�1�� ���.�2�. �/�8�1�,�. �1�  �1�2� �+�. �)�$�'�. �1�0�#�$�I�-�.�3 
�7�8�+�$�F�(�2�.�1�M�.�3 �/�.�I� �1 �"�$�+�:�'�. �F�(�4�.�2� �� �. �I�.�, �-� �)�+�$�/�E�(�$ �1�4�$�#�I�; �1�*�3�2�.�I�-�.�1�M�� �F�$ �.�*�0�$�, 
�/�.�I�$�2�-�G�"�' �/�3�!�+�(�*�8�"�(�; �I�(� �1�2�*�.�4�G�"�' �/�0�.�!�+�:�,�.�4 �-� �/�;�1� �+ �/�9�M�7�4�9�7�*�.�4�: �#�(�$�+�.�� �4 �*�2�.�0�.�, 
�1�6�-�2�$�2�(�7�3�)�>�"�(�, �1�/�=�1�.�!�.�, �
���������L�3�)�$ �1�2�0� �2�(�&�0� �%�(�3 �  �2�$�*�2�.�-�(�*�3�� ���-� �'�  �/�. �.�!�)� �1�-�$�-�; 
�7�8�*�.�-�(�2�.�1�2�( �1�2� �4�!�6 ���8�/� �#�-�G�"�' ��� �0�/�8�2 �'�. �4�(�$�#�+�  �* �2�.�,�3�� � �!�6 �1�4�.�)�3 �4�G�1�*�3�,�-�> �I�(�-��
�-�.�1�M �7� �,�$�0� �+ �2�(�$�F �-�  �%�+�6�E�.�4�: �/�8�1�,�. ��� �0�/�8�2�� ���J� �*�  �1�4�.�)�$�) �'�>�F�$�4�-� �2�.�1�2�( �  �E�(�0�.��
�*�:�,�3 ���
�����K� �#�3 �4 �*�0�8�2�*�.�, �I� �1�$ �7�4�+�8�#�.�+ �( �2�>�2�. �/�0�.�!�+�$�,� �2�(�*�3�� �  �2� �* �1�/�.�+�3 �1 �I�$�1�*�G�,�( 
�&�$�.�+�<�&�,�( �4 �0�� �	�����	 �/�0�(�/�0� �4�(�+ �/�.�#�*�+� �#�6 �/�0�$ �2�0�$�2�; �7�)� �7�# ��� �0�/� �2�1�*�$�) �&�$�.�+�.�&�(�"�*�$�) 
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o stavbe Západných Karpát, spracoval dielo „Geológie Slovenska", ktoré predsta­
vuje jeho prvú syntetickú prácu. 
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�$�+ �#�!�+� �3�*���)�%���'�7�$�+ �,�-�+�&�!�'�/�0�� �4�+�.�/���1�+�1���*�8 �.�/�-���/�%�#�-���"�%���'�7�$�+ �.�(�+�1�*�8�'�� �� �*�%�!�'�/�+�-�E���$ 
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v pedagogickej �N�+�0�0�1�4�5�+ �4�B �4�2�=�5�> �4 ���#�3�.�1�7�1�6 �6�0�+�7�'�3�;�+�5�1�6 �7 ���3�#�*�'�� �-�&�' �2�A�4�1�$�+�. �#�-�1 
�#�4�+�4�5�'�0�5 �# �0�'�4�-�A�3 �#�-�1 �4�B�-�3�1�/�0�L �&�1�%�'�0�5�� ���.�#�7�0�< �,�'�*�1 �2�'�&�#�)�1�)�+�%�-�< �������������R �4�# �7�J�#�- 
�;�#�N�#�.�# �2�3�?�%�*�1�&�1�/ �0�# ���.�1�7�'�0�4�-�1�� ���# ���.�1�7�'�0�4�-�'�, �7�:�4�1�-�'�, �J�-�1�.�' �5�'�%�*�0�+�%�-�'�, �$�1�. 
�2�1�7�'�3�'�0�L �2�3�'�&�0�<�J�#�0�?�/ �)�'�1�.�@�)�+�' �# �7 �3�1�-�6 �������� �0�# �0�1�7�1�;�3�+�#�&�'�0�'�, ���3�?�3�1�&�1�7�'�&�'�%�-�'�, 
�(�#�-�6�.�5�' � �� �2�3�'�&�0�<�J�#�0�?�/ �)�'�1�.�@�)�+�' �# �2�#�.�'�1�0�5�1�.�@�)�+�'�� ���& �5�1�*�5�1 �1�$�&�1�$�+�# �4�# �&�#�5�6�,�' 
�4�:�4�5�'�/�#�5�+�%�-�< �7�L�%�*�1�7�# �2�3�7�'�, �)�'�0�'�3�<�%�+�' �4�.�1�7�'�0�4�-�L�%�* �)�'�1�.�@�)�1�7�� ���1 �1�4�.�1�$�1�&�'�0�?�� �3�1�;�7�1��
�,�1�/ �7�:�4�1�-�L�%�* �J�-�A�. �# �;�3�+�#�&�'�0�?�/ �O�#�.�J�?�%�* �-�#�5�'�&�+�'�3�� �,�'�*�1 �2�'�&�#�)�1�)�+�%�-�< �N�+�0�0�1�4�R �$�1�.�# 
�0�+�'�.�'�0 �	���P�/�+ �3�1�;�4�+�#�*�.�#�� �#�.�' �#�, �3�1�;�/�#�0�+�5�<�� ���3�'�0�<�J�#�. �0�# ���!�I�� �4�5�#�7�$�<�3�1�/�� �)�'�1�&�'�5�1�/�� 
�.�'�4�0�?�-�1�/�� �$�#�0�?�-�1�/ �# �0�# ���3�?�3�1�&�1�7�'�&�'�%�-�'�, �(�#�-�6�.�5�' �2�.�0�L �-�6�3�; �)�'�1�.�@�)�+�' �# �2�#�.�'�1�0�5�1�.�@�)�+�'�� 
���'�&�#�)�1�&�+�%�-�< �N�+�0�0�1�4�R �4�+ �7�:�K�+�#�&�#�.�# �0�#�2�?�4�#�0�+�' �/�0�1�*�L�%�* �6�N�'�$�0�L�%�* �5�'�9�5�1�7�� �-�5�1�3�> �$�1�.�+ 
�7�:�&�#�0�> �(�1�3�/�1�6 �4�-�3�?�2�5�� ���1�& �,�'�*�1 �2�'�&�#�)�1�)�+�%�-�L�/ �7�'�&�'�0�?�/ �7�:�3�<�4�5�.�+ �7�+�#�%�'�3�> �)�'�0�'�3�<�%�+�' 
�)�'�1�.�@�)�1�7�� �-�5�1�3�L�/ �&�#�. �&�1�$�3�> �;�<�-�.�#�&�: �2�3�' �7�'�&�'�%�-�B�� �2�'�&�#�)�1�)�+�%�-�B �# �#�2�.�+�-�1�7�#�0�B �N�+�0�0�1�4�R�� 
���+�'�5�1 �)�'�0�'�3�<�%�+�' �2�3�'�*�.�$�6�,�B �# �3�1�;�7�?�,�#�,�B �0�?�/ �;�#�N�#�5�> �&�+�'�.�1 �/�1�&�'�3�0�>�*�1 �7�L�4�-�6�/�6 
�"�<�2�#�&�0�L�%�* ���#�3�2�<�5�� �;�# �B�N�'�.�1�/ �1�$�,�#�7�1�7�#�0�+�# �0�'�3�#�4�5�0�>�*�1 �$�1�*�#�5�4�5�7�# �2�3�' �3�1�;�7�1�, �4�1�%�+�#��
�.�+�;�/�6 �7 �0�#�J�'�, �7�.�#�4�5�+ �# �1�$�1�*�#�5�'�0�+�' �P�6�&�4�-�>�*�1 �2�1�;�0�#�0�+�#�� 

�� �6�;�0�<�7�#�0�? �7�'�&�'�%�-�'�, �'�3�6�&�?�%�+�' ���� ���0�&�3�6�4�1�7�# �4�7�'�&�N�+�# �2�1�N�'�5�0�> �2�1�;�7�#�0�+�# �# �,�'�*�1 
�B�N�#�4�R �0�# �7�L�;�0�#�/�0�L�%�* �/�'�&�;�+�0�<�3�1�&�0�L�%�* �4�5�3�'�5�0�6�5�+�#�%�* �)�'�1�.�@�)�1�7�� ���3�' �4�7�1�,�' �1�&�$�1�3�0�> 
�-�7�#�.�+�5�: �$�1�. �/�'�0�1�7�#�0�L �;�# �N�.�'�0�# � �N�'�0�'�, �4�2�1�.�1�N�0�1�4�5�+ �I�#�(�<�3�+�-�1�7�'�, �7 ���3�#�5�+�4�.�#�7�' �������
�
���� 
���3�<�P�1�7�4�-�'�, �7�'�&�'�%�-�'�, �4�2�1�.�1�N�0�1�4�5�+ �N�'�4�-�'�, �7 ���3�#�*�' �������
���� �# �;�# �&�1�2�+�4�6�,�B�%�'�*�1 �N�.�'�0�# 
�3�#�-�B�4�-�'�, �)�'�1�.�1�)�+�%�-�'�, �4�2�1�.�1�N�0�1�4�5�+ �������
������ �-�5�1�3�'�, �N�'�4�5�0�L�/ �N�.�'�0�1�/ �4�# �4�5�#�. �7 �3�� ���������� ���1�. 
�#�, �N�'�4�5�0�L�/ �N�.�'�0�1�/ �/�#�O�#�3�4�-�'�, �)�'�1�.�1�)�+�%�-�'�, �4�2�1�.�1�N�0�1�4�5�+ �������
������ �2�1�P�4�-�'�,�� �#�0�)�.�+�%�-�'�, 
�# �0�'�/�'�%�-�'�,�� ���#�-�5�+�'�K �(�3�#�0�%�B�;�4�-�'�,�� �-�5�1�3�'�, �$�1�. �1�& �3�� �����
�� �7�+�%�'�2�3�'�;�+�&�'�0�5�1�/�� 

���'�*�1 �7�'�&�'�%�-�< �2�3�<�%�# �$�1�.�# �1�%�'�0�'�0�< �0�#�,�7�:�J�J�?�/�+ �7�.�<�&�0�:�/�+ �1�3�)�<�0�/�+ �&�1�/�# �+ �7 �;�#�*�3�#�0�+�N�?�� 
���0�'�O �2�1 �1�4�.�1�$�1�&�'�0�? �M�'�4�-�1�4�.�1�7�'�0�4�-�# �7 �3�� �������
 �/�6 �$�1�.�# �6�&�'�.�'�0�< ���.�1�7�'�0�4�-�< �0�<�3�1�&�0�< 
�%�'�0�#�� �7 �3�� �����
�
 �$�3�1�0�;�1�7�< �/�'�&�#�+�.�# �6�0�+�7�'�3�;�+�5�: ���1�/�'�0�4�-�>�*�1 �# �7 �3�� �����
�� �;�.�#�5�< �/�'�&�#�+�.�# 
� �0�+�7�'�3�;�+�5�: ���1�/�'�0�4�-�>�*�1�� �! �5�1�/ �+�4�5�1�/ �3�1�-�6 �&�1�4�5�#�. �J�5�<�5�0�' �7�:�;�0�#�/�'�0�#�0�+�' �"�# �;�<�4�.�6�*�: 
�1 �7�L�4�5�#�7�$�6 �# �3�� �����
�
 �.�#�6�3�'�<�5�# �J�5�<�5�0�'�, �%�'�0�: ���.�'�/�'�0�5�# ���1�5�5�8�#�.�&�#�� �! �3�� �����
�� �;�?�4�-�#�. 
�2�.�#�-�'�5�6 �M�����! �"�# �;�<�4�.�6�*�: �1 �7�'�&�6 �# �.�+�&�4�5�7�1�� �1 �&�7�# �3�1�-�: �0�'�4�-�A�3 �/�'�&�#�+�.�6 ���:�3�+�.�# 
���6�3�-�:�0�> �1�& �E�4�5�3�'�&�0�>�*�1 �)�'�1�.�1�)�+�%�-�>�*�1 �B�4�5�#�7�6 �7 ���3�#�*�' �# �7 �3�� �������	 �M�'�4�5�0�> �6�;�0�#�0�+�' �;�# 
�3�1�;�7�1�, �4�.�1�7�'�0�4�-�'�, �)�'�1�.�@�)�+�' �4 �2�.�#�-�'�5�1�6 ���� �I�5�B�3�#�� �!�'�P�-�B �2�1�%�5�6 �/�6 �7 �3�� �������� �7�:�,�#�&�3�+�.�# �#�, 
�3�#�-�B�4�-�# �)�'�1�.�1�)�+�%�-�< �4�2�1�.�1�N�0�1�4�R �6�&�'�.�'�0�?�/ �2�#�/�=�5�0�'�, �/�'�&�#�+�.�: ���� ���6�'�4�4�#�� ���#�/�=�5�0�B 
�/�'�&�#�+�.�6 ���5�'�+�0�/�#�0�0�# �/�6 �6�&�'�.�+�.�# �0�'�/�'�%�-�< �)�'�1�.�1�)�+�%�-�< �4�2�1�.�1�N�0�1�4�R�� ���3�+ �2�3�?�.�'�K�+�5�1�4�5�+ �,�'�*�1 
������ �0�#�3�1�&�'�0�?�0 �7 �3�� �������	 �&�1�4�5�#�. �J�5�<�5�0�' �7�:�;�0�#�/�'�0�#�0�+�' ���#�& ���3�<�%�'�� 

���-�#�&�'�/�+�- ���� ���0�&�3�6�4�1�7 �4�7�1�,�1�6 �2�3�<�%�1�6�� �-�5�1�3�'�, �;�#�4�7�=�5�+�. �%�'�.�L �4�7�1�, �K�+�7�1�5�� �7�:�5�7�1�3�+�. 
�7�'�P�-�> �&�+�'�.�1�� �-�5�1�3�> �;�1�4�5�#�0�' �5�3�7�#�.�L�/ �2�1�/�0�?�-�1�/ �# �$�6�&�' �4�.�B�K�+�R �#�, �O�#�.�J�?�/ �)�'�0�'�3�<�%�+�<�/ �#�-�1 
�7�;�1�3 �*�B�K�'�7�0�#�5�'�, �2�3�<�%�' �7�'�&�%�#�� �-�5�1�3�L �1�&�&�#�. �%�'�.�L �4�7�1�, �6�/ �# �4�3�&�%�' �7�'�&�'�� �!�'�P�-�1�4�R �,�'�*�1 
�1�4�1�$�: �4�# �2�3�'�,�#�7�1�7�#�.�# �7 �4�-�3�1�/�0�1�4�5�+�� �2�3�#�%�1�7�+�5�1�4�5�+�� �7 �;�#�0�+�'�5�'�0�1�4�5�+ �1 �2�1�;�0�#�0�+�' �;�<�-�1�0�+��
�5�1�4�5�? �2�3�?�3�1�&�: �7 �-�5�1�3�'�, �0�'�J�'�5�3�+�. �4�7�1�,�+�%�* �4�?�.�� ���K �&�1 �2�1�4�.�'�&�0�>�*�1 ���Q�# �$�1�. �B�;�-�1 �4�2�=�5�L 
�4 �2�3�?�3�1�&�1�6�� �-�5�1�3�< �$�1�.�# �,�'�*�1 �0�#�,�7�=�N�J�1�6 �.�<�4�-�1�6 �# �K�+�7�1�5�0�L�/ �;�/�:�4�.�1�/�� �! �5�1�/�5�1 �&�6�%�*�6 
�7�:�%�*�1�7�<�7�#�. �4�7�1�,�+�%�* �K�+�#�-�1�7�� �-�5�1�3�? �4�# �*�3�&�1 �*�.�<�4�+�# �- �,�'�*�1 �/�'�0�6�� �#�-�1 �- ���0�&�3�6�4�1�7�1�7�'�, 
�J�-�1�.�' �# �$�6�&�B �0�# �0�?�/ �7�:�5�7�1�3�'�0�1�/ �;�<�-�.�#�&�' �O�#�.�'�, �$�6�&�1�7�#�R �# �3�1�;�7�?�,�#�R �)�'�1�.�@�)�+�6 
�"�<�2�#�&�0�L�%�* ���#�3�2�<�5�� 

���� 



Zoznam publikácií akademika Dimitri ja Andrusova 

1. ANDRUSOV, D. 1925: Geologické pomery Zbirožska. Sbor. Štát. geol. Úst. CSR, pp. 52—110. 
Praha. 

2. — 1925: Predbežná zpráva o geologíckém mapovaní na Plassku. Vést. Štát. geol. Úst. CSR, 
1.5—6. pp. 119 126. Praha. 

3. ANDRUSOV, D. 1926: O sigmoidálních ohybech bradlového pásma mezi Oravou a Kysucou. 
Vést. Štát. geol. Úst. CSR, 2,4—6, pp. 334—345. Praha. 

4. ANDRUSOV, D. 1927: Predbežná zpráva o geologických výzkumech ve ���������W�7�G�6 �9�E�<�6�> 
�+�;�*�-�5�8�?�F�6 �7�* �$�5�8�?�.�7�<�4�> ���
�������K�
�������� �? �)�E�9�*�-�7�G�,�1 ���*�;�9�*�=�.�,�1�� �'�F�<�=�� �P�=�E�=�� �0�.�8�5�� �M�<�=�� ���$�#�� 
�������K���� �9�9�� �
�����K�
������ �"�;�*�1�*�� 

���� �K �.�= ���!�&�%������ ���� �
�������� �! �<�?�;�,�1�7�8�4�;�2���-�8�?�F �/�E�,�2�2 �L���8�>�,�1�.�< �;�8�>�0�.�<�� �?�. �?�7�2�=�G�7�G�6 �+�;�*�-�5�8�?�F�6 �9�E�<�6�> 
�)�E�9�*�-�7�G�,�1 ���*�;�9�E�=�� �'�F�<�=�� �P�=�E�=�� �0�.�8�5�� �M�<�=�� �U�$�#�� �������K���� �9�9�� � � � 
 �K��� 
 �� �"�;�*�1�*�� 

���� �K �.�= ���!�&�%������ ���� �
�������� �! �;�8�C�Q�G�;�.�7�G �* �<�=�;�*�=�2�0�;�*�/�2�,�4�F�6 �?�T�C�7�*�6�> �?�E�9�.�7�,�> �< ���*�5�9�2�8�7�.�5�5�* �*�5�9�G�7�* 
�? �)�E�9�*�-�7�G�,�1 ���*�;�9�*�=�.�,�1�� �'�F�<�=�� �P�=�E�=�� �0�.�8�5�� �M�<�=�� ���$�#�� �������K���� �9�9�� �����K�
�	���� �"�;�*�1�*�� 

���� � � � � � �#�&�$�!� ' �� ���� �
�������� � �8�=�.�< �<�>�; �5�* �0�.�8�5�H�0�2�. �-�.�< ���*�;�9�*�=�1�.�< �-�> � �8�;�-���!�>�.�<�= ���� �'�F�<�=�� �P�=�E�=�� ���.�8�5�� 
�M�<�=�� ���$�#�� �
������ �9�9�� �
�����K�
������ �"�;�*�1�*�� 

���� � � �  � � �#�&�$�!� ' �� � � �� � 
 � � � � � � � � �	 �=�.�4�=�8�7�2�,�4�F�6 �9�8�<�=�*�?�.�7�G �?�7�2�=�W�7�G�1�8 �+�;�*�-�5�8�?�F�1�8 �9�E�<�6�* �7�* �$�5�8�?�.�7�<�4�>�� �'�F�<�=�� 
���'�� �$�3�.�C�-�> �V�<�5�� �9�W�G�;�8�-�8�C�9�B�=�� ���F�4�� �? �"�;�*�C�. �
�������� �����
�� �9�9�� ���
�K������ �"�;�*�1�*�� 

���� �K �
�������� �"�;�8�+�5�F�6�B �<�=�*�?�+�B �?�7�2�=�W�7�G�,�1 �)�E�9�� ���*�;�9�E�=�� �4�=�.�;�*�4 �<�. �3�.�?�G �?�. �<�?�.�=�5�. �?�T�C�4�>�6�I �<�?�;�,�1�8�7�8�4�W�G�-�8��
�?�T�,�1 �* �9�*�5�.�8�0�F�7�7�2�,�1 �?�;�<�=�.�? �+�;�*�-�5�8�?�F�1�8 �9�E�<�6�* �* �<�8�>�<�.�-�7�G�,�1 �9�E�Q�.�6 �7�* �$�5�8�?�.�7�<�4�>�� �'�F�<�=�� ���'�� �$�3�.�C�-�> 
�V�<�5�� �"�W�G�;�8�-�B�C�9�B�=�� ���F�4�� �? �"�;�*�C�. �
�������� �����
�� �9�9�� �����K������ �"�;�*�1�*�� 

�
�	�� �K �
�������� � �8�?�E �-�E�=�* �8 �<�=�;�*�=�2�0�;�*�/�2�2 �+�;�*�-�5�8�?�F�1�8 �9�E�<�6�* �7�* �$�5�8�?�.�7�<�4�>�� �'�F�<�=�� ���'�� �$�3�.�C�-�> �V�<�5�� �"�W�G�;�8�-�8�C��
�9�B�=�� ���F�4�� �? �"�;�*�C�. �
�������� � � � � � 
 �� �9�9�� ������ �"�;�*�1�*�� 

�
�
�� �K �
�������� �"�;�G�<�9�.�?�4�B �4�> �0�.�8�5�H�0�2�2 �<�.�?�.�;�8�C�E�9�*�-�7�2�,�1 ���*�;�9�E�= �K ������ �! �<�=�E�/�2 �?�;�<�=�.�? �9�I�,�1�8�?�<�4�T�,�1�� �'�F�<�=�� 
�P�=�E�=�� �0�.�8�5�� �M�<�=�� �U�$�#�� ���� �
�� �9�9�� �����K������ �"�;�*�1�*�� 

�
���� �K �
�������� �"�;�G�<�9�.�?�4�B �4�> �0�.�8�5�H�0�2�2 �<�.�?�.�;�8�C�E�9�*�-�7�2�,�1 ���*�;�9�E�= �K �������� �&�;�0�8�7 �?�E�S�<�4�.�1�8 �I�-�8�5�G�� �'�F�<�=�� �P�=�E�=�� 
�0�.�8�5�� �M�<�=�� �U�$�#�� ���� ���K���� �9�9�� �
�����K�
�
���� �"�;�*�1�*�� 

�
���� �K �
�������� �"�;�G�<�9�.�?�4�B �4�> �0�.�8�5�8�0�2�2�2 �<�.�?�.�;�8�C�E�9�*�-�7�2�,�1 ���*�;�9�E�= �K ���'�� �M�=�.�<�8�?�F �9�E�<�6�8 �? �"�2�.�7�2�7�E�,�1 
�����8�3�6�B �C �.�A�4�>�;�<�. �"�8�5�<�4�F �0�.�8�5�8�0�2�,�4�F �<�9�8�5�.�V�7�8�<�=�2 �? �"�2�.�7�2�7�E�,�1 �
�����K���
�� ���� �
���������� �'�F�<�=�� �P�=�E�=�� �0�.�8�5�� 
�M�<�=�� �U�$�#�� ������ �9�9�� �������K���
���� �"�;�*�1�*�� 

�
�
�� �K �
�������� �"�8�C�7�E�6�4�B �4�> �0�.�8�5�H�0�2�2 �<�.�?�.�;�8�C�E�9�*�-�7�2�,�1 ���*�;�9�E�=�� ���)�9�;�� �C �U�<�5�� �<�9�8�5�,�V�� �6�2�7�.�;�E�5�����0�.�8�5������ �'�F�<�=�� 
�P�=�E�=�� �0�.�8�5�� �M�<�=�� �U�$�#�� ���� � 
 �K�� �� �9�9�� � � � � � 	 �K��� � � 
 �� �"�;�*�1�*�� 

�
���� �K �
�������� �!�>�.�5�:�>�.�< �;�.�6�*�;�:�>�.�<�<�>�; �5�* �<�=�;�*�=�2�0�;�*�9�1�2�. �-�. �5�* �C�H�7�. �-�.�< ���5�2�9�9�.�<�2�7�=�.�;�7�.�<�-�. �5�*�$�5�8�?�*�:�>�2�.�� 
�"�*�6�2�.�=�7�2�4 ������ �C�3�*�C�-�> �<�5�8�@�� �0�.�8�0�;�*�/�� �2 �.�=�7�8�0�;�*�/�� �@ �"�8�5�<�,�. �;�� �
�������� �9�9�� �������K�����	�� ���;�*�4�H�@�� 

�
���� �K �.�= ���!�&�%������ ���� �
�������� �$�>�; �5�. �/�*�,�2�.�< �����8�>�,�1�.�< �;�8�>�0�.�<�� �-�> ���;�F�=�*�,�F �<�>�9�F�;�2�.�>�; �-�*�7�< �5�* �C�H�7�. �-�.�< 
���5�2�9�9�.�< �2�7�=�.�;�7�.�< �-�.�< ���*�;�9�*�=�1�.�< �8�,�,�2�-�.�7�=�*�5�.�<�� �"�*�6�2�.�=�7�2�4 ������ �C�3�*�C�-�> �<�5�8�@�� �0�.�8�0�;�� �2 �.�=�7�8�0�;�*�/�� �@ �"�8�5�<�,�. 
�;�� �
�������� �9�� �������� ���;�*�4�H�@�� 

�
���� �K �.�= ���!�&�%������ ���� �
�������� �#�.�6�*�;�:�>�. �<�>�; �5�.�< �,�*�5�,�*�2�;�.�< �* ���*�5�9�2�8�7�.�5�5�* �*�5�9�2�7�* �-�.�< ���*�;�9�*�=�1�.�< 
�8�,�,�2�-�.�7�=�*�5�.�<�� �"�*�6�2�.�=�7�2�4 ������ �C�3�*�C�-�> �<�5�8�@�� �0�.�8�0�;�� �2 �.�=�7�8�0�;�*�/�� �@ �"�8�5�<�,�. �;�� �
�������� �9�� �������� ���;�*�4�H�@�� 

�
���� �K �.�= �����%�%� ���#�� �#�� �
�������� �! �>�1�.�5�7�F�6 �5�8�S�2�<�4�> �> ���;�2�V�8�?�<�4�F�1�8 �"�8�-�1�;�*�-�G �7�.�-�*�5�.�4�8 �R�2�5�2�7�B�� �'�F�<�=�� 
�P�=�E�=�� �0�.�8�5�� �M�<�=�� �U�$�#�� ���� �9�� � 
 � � � � �� �"�;�*�1�*�� 

�
���� �K �.�= �����%�D������ �� ���� �
�������� �! �1�>�6�.�7�<�4�F�6 �L�I�=�.�<�>���� �'�F�<�=�� �P�=�E�=�� �0�.�8�5�� �I�<�=�� �U�$�#�� ���� �9�9�� ���
���K�������� 
�"�;�*�1�*�� 

���	�� �K �.�= �)�! �&��� � � � �� �'�� �
�������� �! �?�T�<�4�B�=�> �*�7�-�.�C�2�=�8�?�F �+�;�.�4�,�2�. �> �P�=�.�9�7�G�, �C�E�9�*�-�7�F �"�I�,�1�8�?�* �? �I�=�.�<�8�?�F�6 
�9�E�<�6�> �? �"�8�?�E�S�2�� �'�F�<�=�� �P�=�E�=�� �0�.�8�5�� �M�<�=�� �U�$�#�� ���� ���K���� �9�9�� �
�����K�
������ �"�;�*�1�*�� 

� � � 
 �� � � �  � � �#�&�$�!� ' �� ���� �
�����	�� �"�;�G�<�9�.�?�4�B �4�> �0�.�8�5�H�0�2�2 �<�.�?�.�;�8�C�E�9�*�-�7�2�,�1 ���*�;�9�E�=�� �'���� �$�=�;�*�=�2�0�;�*�/�2�,�4�F 
�;�8�C�-�.�5�.�7�G �+�;�*�-�5�8�?�F�1�8 �8�+�*�5�>�� �'�F�<�=�� �P�=�E�=�� �0�.�8�5�� �M�<�=�� �U�$�#�� ���� ���K���� �9�9�� �����
�K�������� �"�;�*�1�*�� 

������ �K � . �= � � � ( �  � � � � � � � ! �� �
�����	�� �"�;�.�-�+�.�S�7�E �C�9�;�E�?�* �8 �0�.�8�5�8�0�2�,�4�T�,�1 �?�T�C�4�>�6�.�,�1 �/�5�B�Q�8�?�F�1�8 �I�C�.�6�G �? �I�-�8�5�G �&�1�> 
�? �"�8�-�4�*�;�9�*�=�<�4�F �#�>�<�2�� �'�F�<�=�� �P�=�E�=�� �0�.�8�5�� �M�<�=�� �U�$�#�� �������� �9�9�� �����K������ �"�;�*�1�*�� 

�
�� 



23. KÚHN, O. et ANDRUSOV, D. 1930: Koraly bradlového obalu Karpát (Korallen aus der 
Klippenhiille der Karpathen). Vést. Štát. geol. Úst. �Q�$�#�� ���� ���J���� �:�:�� �	�
�
�J�	������ �"�<�+�2�+�� 

�
���� � � � � �%�C�� � � � � �� � � �� �/�> ��� � � �#�&�$�!� ' �� ���� �	�������� ���<�3�>�3�-�5�D �:�9�B�8�D�7�5�+ �9 �=�?�,�>�+�>�<�+�8�=�5�P�-�2 ���T�F�5�<�9�@�/�-�2 �@�/ 
�'�A�=�9�5�P�-�2 �%�+�>�<�D�-�2�� �'�E�=�>�� �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� ���� ���J���� �:�:�� �	���� �	���	�� �"�<�+�2�+�� 

�
�
�� � � �  � � �#�&�$�! � ' �� ���� � 	 � � � � � 	 �� �"�<�F�=�:�/�@�5�A �5�/ �1�/�9�6�G�1�3�3 �=�/�@�/�<�9�B�D�:�+�.�8�F�-�2 ���+�<�:�D�>�� �"�T�F�=�:�E�@�/�5 �5 �:�9�B�8�+�8�F 
�>�/�5�>�9�8�3�5�A �+ �:�+�6�/�9�1�/�9�1�<�+�0�3�/ �=�/�@�/�<�9�B�D�:�+�.�?�� �$�,�9�<�� �N�>�D�>�� �1�/�9�6�� �K�=�>�� ���� �:�:�� �
���J�������� �"�<�+�2�+�� 

�
���� �J �	�����	 ���$�>�<�+�>�3�1�<�+�0�3�/�:�9�.�2�+�6�=�5�E�2�9�0�6�A�O�/�@�4�/�2�9�4�3�2�9�B�D�:�+�.�8�F�7�B�+�5�9�8�R�/�8�F���'�E�=�>���$�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� 
�����
�� �:�:�� �	�	�	�J�	�	���� �"�<�+�2�+�� 

�
���� �J �	�����	 �! �<�9�B�>�0�F�.�/�8�F �7�3�5�<�9�9�<�1�+�8�3�B�7�? �@ �7�/�=�9�B�9�3�-�5�P�-�2 �?�=�+�B�/�8�3�8�D�-�2 �B�D�:�+�.�8�F�-�2 ���+�<�:�D�>�� �'�E�=�>�� �N�>�D�>�� 
�1�/�9�6�� �K�=�>�� �Q�$�#�� ���� �
�� �:�:�� �	�	�
�J�	�	���� �"�<�+�2�+�� 

�
���� �J � 	 � � � � � 	 �� �"�9�B�8�D�7�5�A �5 �=�>�<�+�>�3�1�<�+�0�3�3 �+ �:�+�6�/�9�8�>�9�6�G�1�3�3 �6�3�+�=�? �-�/�8�>�<�D�6�8�E���5�+�<�:�+�>�=�5�P�-�2 �:�T�F�5�<�9�@�H�� �'�E�=�>�� �N�>�D�>�� 
�1�/�9�6�� �K�=�>�� �Q�$�#�� �����
 �:�:�� �	���	�J�	���	�� �"�<�+�2�+�� 

�
���� �J � 	 � � � � � 	 �� �! �=�>�<�+�>�3�1�<�+�0�3�-�5�E�7 �<�9�B�.�/�6�/�8�F �=�:�9�.�8�F �5�T�F�.�A �=�:�9�.�7�2�9 �=�?�,�>�+�>�<�+�8�=�5�E�2�9 �:�T�F�5�<�9�@�H �8�+ �=�>�T�/�.�8�F�7 
�$�6�9�@�/�8�=�5�?�� �'�E�=�>�� �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �����
�� �:�:�� �	�
�
�J�	������ �"�<�+�2�+�� 

������ �J � 	 � � � � � 	 �� �"�9�B�8�D�7�5�+ �9 �=�/�=�?�@�/�-�2 �@ �:�9�@�9�.�F �!�<�+�@�A �8�+ �$�6�9�@�/�8�=�5�?�� �'�E�=�>�� �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �����
 �:�:�� 
�	���
�J�	������ �"�<�+�2�+�� 

� � � 	 �� �J � 	 � � � � � 	 �� ���+ �B�G�8�/ �.�/�= ���6�3�:�:�/�= �3�8�>�/�<�8�/�= �.�+�8�= �6�/ �,�+�=�=�3�8 �.�/ �6���!�<�+�@�+�� �������������S�+ �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �	���� 
�:�:�� ���	���J���
�	�� �"�<�+�2�+�� 

���
�� �J � 	 � � � � � 	 �� ���/�9�6�9�1�3�-�5�D �7�+�:�+ �H�>�/�=�9�@�E�2�9 �:�D�=�7�+ �@ �H�.�9�6�F �!�<�+�@�A�� ���F�6 �B�D�:�+�.�8�F�� ���Q�+�<�>�/ �1�E�9�6�9�1�3�;�?�/ �.�/ �6�+ 
�B�G�8�/ �.�/�= ���6�3�:�:�/�= �.�+�8�= �6�+ �@�+�6�6�E�/ �.�/ �6���!�<�+�@�+�� �"�+�<�>�3�/ �9�-�-�3�.�/�8�>�+�6�/���� ���8�3�2�9�@�S�+ �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �	���� 
�+�>�6�+�=�� �R�� ���� �"�<�+�2�+�� 

���� �� �J � 	 � � � � � 	 �� ���/�9�6�9�1�3�-�5�D �7�+�:�+ �H�>�/�=�9�@�E�2�9 �:�D�=�7�+ �@ �H�.�9�6�F �!�<�+�@�A�� ���F�6 �@�P�-�2�9�.�8�F�� ���Q�+�<�>�/ �1�E�9�6�9�1�3�;�?�/ �.�/ �6�+ 
�@�+�6�6�E�/ �.�/ �6���!�<�+�@�+�� �"�+�<�>�3�/ �9�<�3�/�8�>�+�6�/���� ���8�3�2�9�@�S�+ �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �	���� �+�>�6�+�= �R�� �	���� �"�<�+�2�+�� 

������ �J � 	 � � � � � 	 �� �)�:�<�D�@�+ �9 �1�/�9�6�9�1�3�-�5�P�-�2 �@�P�B�5�H�7�/�-�2 �@ �7�+�=�F�@�? �'�A�=�9�5�P�-�2 �%�+�>�/�< �@ �6�E�>�E �<�� �	�����	�� �'�E�=�>�� �N�>�D�>�� 
�1�/�9�6�� �K�=�>�� �Q�$�#�� �������� �:�:�� � � � � � � � * � � � 
 �� �"�<�+�2�+�� 

���
�� �J � 	 � � � � � 	 �� ���/�9�6�9�1�3�-�5�P �@�P�B�5�?�7 �@�8�3�>�T�8�F�2�9 �,�<�+�.�6�9�@�E�2�9 �:�D�=�7�+ �@ �B�D�:�+�.�8�F�-�2 ���+�<�:�+�>�/�-�2�� ���� �K�@�9�.�� ������ 
�$�>�<�+�>�3�1�<�+�0�3�/ �>�<�3�+�=�? �+ �6�3�+�=�?�� �#�9�B�:�<�� �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� ���� �:�:�� �	������ �"�<�+�2�+�� 

������ �J �/�> � � � � �%�C��� � � � �� ���� � 	 � � � � � 	 �� ���/ �>�<�+�4�/�> �/�8 �-�2�/�7�3�8 �.�/ �0�/�< ���9�2�?�7�F�8 �J �%�?�<�R�3�+�8�=�5�A �$�@�� ���+�<�>�3�8�� 
���8�3�2�9�@�S�+ �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �	���� �:�:�� �	���
�J�	������ �"�<�+�2�+�� 

������ �J �/�> �����%�%� ���#�� �#�� � 	 � � � � � 	 �� ���/�9�6�9�1�3�-�5�D �7�+�:�+ �9�5�9�6�F ���<�/�7�8�3�R�5�A ���Q�+�<�>�/ �1�E�9�6�9�1�3�;�?�/ �.�/�= �/�8�@�3�<�9�8�= �.�/ 
���<�/�7�8�3�R�5�+���� ���8�3�2�9�@�S�+ �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �	���� �+�>�6�+�=�� �R�� ���� �"�<�+�2�+�� 

������ �J �/�> �����%�%� ���#�� �#�� �J � � � ! �& �%� � � � � � � � �� �J � � � � �%�C��� � � � �� � � �J � ) � ! �&� � � � � � �� �'�� � 	 � � � � � 	 �� �"�<�9�0�3�6�A �B�D�:�+�.�8�F�7�3 
���+�<�:�+�>�A �8�+ �6�3�=�>�? ���+�8�=�5�D ���A�=�>�<�3�-�+�� �����9�?�:�/�= �+ �>�<�+�@�/�<�= �6�/�= ���+�<�:�+�>�2�/�= �9�-�-�3�.�/�8�>�+�6�/�= �-�9�7�:�<�3�=�/�= �=�?�< �6�+ 
�0�/�?�3�6�6�/ ���+�8�=�5�D ���A�=�>�<�3�-�+�� ���8�3�2�9�@�S�+ �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �+�>�6�+�= �R�� �
�� �"�<�+�2�+�� 

������ � � � � �%�C��� � � � �� ���� �/�> � � �  � � �#�&�$�! � ' �� ���� � 	 � � � � � 	 �� ���:�/�<�-�? �.�/ �6�+ �1�/�9�6�G�1�3�/ �.�/�= ���+�<�:�+�>�2�/�= �9�-�-�3�.�/�8�>�+�6�/�= �.�/ �6�+ 
�$�6�9�@�+�;�?�3�/ �-�/�8�>�<�D�6�/ �/�> �.�/�= �<�E�1�3�9�8�= �+�@�9�3�=�3�8�+�8�>�/�=�� ���"�T�/�2�6�/�. �1�/�9�6�G�1�3�/ �B�D�:�+�.�8�F�-�2 ���+�<�:�D�> �8�+ �=�>�T�/�.�8�F�7 
�$�6�9�@�/�8�=�5�? �+ �@ �=�9�?�=�/�.�8�F�-�2 �9�,�6�+�=�>�/�-�2���� ���8�3�2�9�@�S�+ �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� � � �� �:�:�� �	���J�	������ �"�<�+�2�+�� 

������ � � � � �%�C��� � � � �� ���� �/�> � � �  � � �#�&�$�!� ' �� ���� � 	 � � � � � 	 �� �"�T�F�=�:�E�@�/�5 �5�/ �1�/�9�6�G�1�3�3 �0�6�A�O�/ �@ �:�9�@�9�.�F ���+�>�9�<�3�-�/ �+ �'�F�R�/ 
�@ �"�9�.�5�+�<�:�+�>�=�5�E �#�?�=�3�� �'�E�=�>�� �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� ���� �
�� �:�:�� �
�
�
�J�
������ �"�<�+�2�+�� 

� � � 	 �� � � � � �%�C��� � � � �� ���� �/�> � � �  � � �#�&�$�!� ' �� ���� � 	 � � � � � 	 �� �%�+�5�>�9�8�3�-�5�D �7�+�:�+ �B�D�:�+�.�8�F�-�2 ���+�<�:�D�> �8�+ �=�>�T�/�.�8�F�7 
�$�6�9�@�/�8�=�5�? �8�+ �6�3�=�>�/ ���+�8�=�5�D ���A�=�>�<�3�-�+�� ���Q�+�<�>�/ �>�/�-�>�9�8�3�;�?�/ �.�/�= ���+�<�:�+�>�2�/�= �9�-�-�3�.�/�8�>�+�6�/�= �.�/ �6�+ �$�6�9�@�+�;�3�/ 
�-�/�8�>�<�D�6�/ �-�9�7�:�<�3�=�/�= �=�?�< �6�+ �0�/�?�3�6�6�/ ���+�8�=�5�D ���A�=�>�<�3�-�+�� ���8�3�2�9�@�S�+ �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� �	���� �+�>�6�+�= �R�� �	�� 
�"�<�+�2�+�� 

�� � 
 � � �J �/�> �� � ! � � �(� � �� �!�� �J �� � � �%�C���� � � �� ���� �J �) � � � � � � �  � � � � �� ���� � 	 � � � � � 	 �� �%�/�5�>�9�8�3�-�5�D �7�+�:�+ �R�/�=�5�9�=�6�9�@�/�8�=�5�E 
�<�/�:�?�,�6�3�5�A�� ���Q�+�<�>�/ �>�/�-�>�9�8�3�;�?�/ �.�/ �6�+ �#�E�:�?�,�6�3�;�?�/ �>�-�2�/�-�9�=�6�9�@�+�;�?�/�� ���>�6�+�= �<�/�:�� �R�/�=�5�9�=�6�9�@�� ���� ���/�9�6�G�1�3�/�� 
�"�<�+�2�+�� 

� � � � �� � � �  � � �#�&�$�! � ' �� � � �� �	�����
�� ���/�9�6�9�1�3�-�5�D �7�+�:�+ �"�9�@�6�>�+�@�F �7�/�B�3 �)�@�F�5�9�@�/�7 �+ �!�<�6�F�5�/�7�� �'�E�=�>�� �N�>�D�>�� �1�/�9�6�� 
�K�=�>�� �Q�$�#�� ���� �	�� �:�:�� ���
�J������ �"�<�+�2�+�� 

������ �J �	�����
�� ���/�9�6�9�1�3�-�5�D �=�>�?�.�3�+ �@ �:�9�2�9�<�F �'�/�>�<�8�P�-�2 ���9�6�F�� �'�E�=�>�� �N�>�D�>�� �1�/�9�6�� �K�=�>�� �Q�$�#�� ���� �6 � � � : � : �� ���	�J������ 
�"�<�+�2�+�� 

�	�� 



45. — 1932: Les traits fondamentaux de la geológie des Carpathes occidentales de la Slovaquie 
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���5�7�4�N�3 �!�7�4�A�3 �' �*�5�2�/�4�5�: �$�2�?�7�=�� �1�9�5�7�@ ���	���	���Q�:�0�+ �1 �3�'�-�:�7�8�1�@�3�: �1�5�3�6�+�<�: �(�/�+�2�5�1�'�7��
�6�'�9�8�1�+�0 �0�+�*�4�5�9�1�=�� ���'�2�+�5�-�@�4�4�+ �8�D�;�7�8�9�;�/�' �;�=�;�/�4�:�9�@ �; �8�=�4�1�2�/�4�?�2�4�=�)�. �6�7�:�.�5�)�. �4�?�2�+�M�/�' 
�;�L�'�1 �*�5 �8�@�7�/�+ �G�6�7�/�(�7�'�*�2�5�;�@�.�5�� �6�'�2�+�5�-�@�4�: �.�7�/�P�5�;�8�1�5���3�=�0�'�;�8�1�@�.�5 �;�N�;�5�0�' ���/�4�5�;�8�1�N�F 
�8�+�;�+�7�4�N �;�N�;�5�0 �(�+�S�'�9�/�4�8�1�@�.�5 �,�2�=�L�: �4�' �;�N�)�.�5�*�4�5�3 �!�2�5�;�+�4�8�1�: ������ � � �+�L�1�5 �	���
������ ���' 
�>�?�1�2�'�*�+ �;�=�L�L�/�+ �:�;�+�*�+�4�N�)�. �4�?�>�5�7�5�; �5 �,�2�=�L�5�;�N�)�. �1�5�3�6�2�+�<�5�)�. �' �/�)�. �9�+�1�9�5�4�/�)�1�+�0 
�6�7�A�8�2�:�L�4�5�8�9�/ ���� ��� ' �9�+�0 �1 �' �' �&�� � �5�9�. ���	���
�
�� �	���
���� �6�7�/�6�/�8�5�;�'�2�/ �3�'�-�:�7�8�1�@�3�: �6�7�A�1�7�5�;�: 
�0�:�.�5�;�+�7�-�+�4�9�4�@ �4�'�8�:�4�:�9�/�+ �4�' �(�7�'�*�2�5�;�@ �6�?�8�3�5 �' �; �7�+�-�/�5�4�?�2�4�5�3 �3�+�7�'�*�2�+ �4�' �;�4�D�9�5�7�4�@ 
�0�+�*�4�5�9�1�= �&�?�6�'�*�4�N�)�. ���'�7�6�?�9�� ���/�9�5�2�5�-�/�)�1�N �5�(�8�'�. �6�'�2�+�5�-�@�4�:�� �5�*�2�/�L�4�N �5�* �3�'�-�:�7�8�1�@�.�5 
�;�N�;�5�0�'�� �1�9�5�7�N �8�6�7�+�;�?�*�>�' �(�7�'�*�2�5�;�@ �6�?�8�3�5 �5�* �;�/�+�*�+�4�8�1�+�0 �6�'�4�;�= �;�5 �$�N�)�.�5�*�4�N�)�. 
���2�6�?�)�. �6�5 �3�'�7�3�5�7�5�L�8�1�D �5�(�2�'�8�U �; �&�'�1�'�7�6�'�9�8�1�+�0 �#�1�7�'�0�/�4�+ �' �; � �:�3�:�4�8�1�:�� �(�5�2 �6�7�+ 
�8�;�5�0�: �,�'�)�/�?�2�4�: �6�+�8�9�7�5�8�U �7�5�>�2�/�P�4�+ �5�>�4�'�P�5�;�'�4�N �'�1�5 �3�=�0�'�;�8�1�N �8�� �8���� �.�7�/�P�5�;�8�1�5���M�/�2�/�4�8�1�N�� 
�3�'�1�5�;�/�)�1�N�� �1�=�0�5�;�8�1�N�� �(�+�4�'�9�/�4�8�1�N �,�2�=�L �8�5 �8�+�;�+�7�4�N�3 �' �0�:�M�4�N�3 �;�4�D�9�7�5�1�'�7�6�'�9�8�1�N�3�� 
�.�'�2�/�-�5�;�+�)�1�N�� �/�4�5�;�8�1�N �;�N�;�5�0�� �;�:�R�)�.�5�P�/�1�8�1�? �G�8�;�/�9�?���� ���'�0�4�5�;�L�/�+ ���� �!� '�3�:�+�2 ���	�����
�� 
�:�;�+�*�+�4�@ �;�N�;�5�0�+ �4�' �D�>�+�3�A �O�!�!�  �;�=�P�2�+�S�:�0�+ �*�5 �6�5�;�'�M�8�1�5���.�'�4�:�L�5�;�8�1�@�.�5 �6�'�2�+�5�-�@�4�: 
���6�?�8�3�'�� �8 �4�/�+�1�5�R�1�N�3�/ �G�;�N�;�/�4�3�/���� �1�9�5�7�@ �6�5�*�R�' �8�9�7�'�9�/�-�7�'�,�/�)�1�@�.�5 �1�B�*�: �3�'�0�D �)�.�'�7�'�1�9�+�7 
�G�8�@�7�/�A�� ���8�1�:�6�A�4���� 
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�����*�� �� �����(�%�(� �"���$�2 �&���)�� �(�$�(�%�"�� ���-���"�'�0 ������ ����� ���' �6 ���� �����9�$�( �����
���� 
�� �6 �'���(� �3�'�'�� �+�����"�&���'�,�0�� �	 �6 �)���%���(� �3�' ���"���%�(�$���*�)���,�+�$���# �#�����'�(�,�$�0 �&��� �-�*�+�$�3�!�( �)�*�4�$�*�(�.�-�� �
 �6 �
 
���*���1�(�.�+�$�2 �+�3�*�"���� �
 �6 �)���%���(���3�'���(�%�"� �(���3�'�� �� �6 �(�*� ���'�(� ���'�'�3 �.�2�)���'������ �� �6 ���/�(�,�"���$�3 �1�%���)���'������ �
 �6 �.�*���!�'�2 
�$�*�"�������� �� �6 �#�-�*�����$�*�"�������� �+�%�"���'���� �4�%�(�.���� �� �.�2�)���'���� ���*�����%�(�.�3�!�( �)�2�+�&���� ���6���� �6 �&���'�4�'�+�$�� �#�����'�(�,�$���� �� �6 
���%�����+�)�� �,�-�*�(�' �� �)�"���+�$�(�.������ �� �6 �,�"�,�(�'�����)�,�� �+�%�"���'�� �� �*�(�!�(�.���(�.�3 �.�2�)���'���� ���� �6 �$���-�)���*�� �$�*���&�"�,�3 ���*�"���%�"������ ���� �6 
�����+�� �9�$�.�*�'�"�,�3 �.�2�)���'���� �� �+�%�"���'�� �6 �$�*�"�:������������ �����
������������ ���� �� ���� �������<�+�$�; �)�*�4�$�*�(�.�� ���	 �6 �'���(�$�(�&�� �+�%�"���'�� 
�� �.�2�)���'������ ���
 �6 �#�-�*���� �*�(�!�(�.���(�.�3 �� �$�*�"�'�(�"���(�.�3 �.�2�)���'������ ���� �6 �*�<�,�� �+�"�.�3 �.�2�)���'������ ���� �6 �+�,�*�����'�; �,�*�"���+�� 
���(�%�(�&�"�,�0�� ���
 �6 �+�,�*�����'�; �,�*�"���+�� �.�2�)���'������ ���� �6 �&���1�(�1�(�"�$�-�& �1���$�*�0�,�3 �$�.���*�,�3�*�(�&�� ���� �6 �)�%�(���!�0 �'���+�-�'�-�,�"���� ���� 
�6 �+�"�,�-�2���"�� �.�*�,�(�. �� � ���(�%�(� �"���$�3�!�( �)�*�(���"�%�-�� 
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Nemenej dôležité je objasnenie litologického obsahu sedimentácie vrchnej kriedy 
a paleogénu, ako aj jeho štruktúrno-tektonický �����P�#�* �- �/�#�0�=�0�4�-�'�, �# �-�3�=�H�O�#�0�4�-�'�, 
�,�'�&�0�1�5�-�' �# �- �7�3�%�*�0�I�/ �7�0�@�5�3�1�-�#�3�2�#�5�4�-�I�/ �,�'�&�0�1�5�-�;�/�� �" �/�9�,�#�7�4�-�'�, �2�#�*�1�3�-�#�5�+�0�' �4�# 
�	 �+ �5�1 �.�1�)�+�%�-�1�6 �# �$�+�1�4�5�3�#�5�+�)�3�#�(�+�%�-�1�6 �%�*�#�3�#�-�5�'�3�+�4�5�+�-�1�6 �5�1�*�5�1 �4�@�7�3�4�5�7�+�# �:�#�1�$�'�3�#�.�+ ���� �  � ; � . �# �, 
���	�����
���� ���� � � � ' �G � - �1 � B � � �� �  � ; � . �# �, �B � � �� �  � # � / � 6 � ' �. ���	���������� � � �� �  � # � / � 6 � ' �. ���	�����
���� ���� 
�  � # � / � 6 � ' �. �B ���� � � � 1 �3 � : �# �B ���� � � � > � * � . � ' �3 ���	�����
���� �����	���
�� ���
���
������ ���
�
 �L�#�.�G�= �#�6�5�1�3�+ ������ 
� � � # � 3 � 4 � % � * � # � . � - �1 �B � � � � � � �+ �G�= �- �B ���� �� �# �/ �' �0 �+ �% �- �I �	�������� �,�'�*�1 �6�.�1�H�'�0�+�' �- �7�0�@�5�3�1�-�#�3�2�#�5��
�4�-�I�/ �2�3�=�-�3�1�7�1�7�I�/ �,�'�&�0�1�5�-�;�/ �2�1�7�#�H�1�7�#�.�+ �:�# �5�3�#�0�4�)�3�'�4�=�7�0�1���4�'�&�+�/�'�0�5�;�3�0�9 �# �+�$�# 
�7 �/�+�1�%�<�0�' �4�2�1�.�6 �4 �0�'�1�)�<�0�0�9�/�+ �6�4�#�&�'�0�+�0�#�/�+ �$�1�. �7 �:�/�9�4�.�' �6�7�'�&�'�0�I�%�* �#�6�5�1�3�1�7 
�4�(�1�3�/�1�7�#�0�I �&�1 �)�'�3�/�#�0�1�5�9�2�0�<�*�1 �G�5�I�.�6 ���2�>�3�1�7�� � � �� � � � 0 � & � 3 � 6 � 4 � 1 �7 �	���
�� �# � � �� � � � � � � � � �N �+ �0 
�!�� � � � 6 �& �# �9 � ' � 5 � # � . �� �	�����
���� �� �#�.�2�4�-�'�, �#�-�5�+�7�+�:�;�%�+�+ �2�1 �7�3�%�*�0�'�, �-�3�+�'�&�' �5�I�%�*�5�1 �4�'�&�+�/�'�0�5�1�7 �4�# 
�7 �-�#�3�2�#�5�4�-�1�/ �@�4�'�-�6 �0�# �3�1�:�&�+�'�. �1�& �"�I�%�*�1�&�0�I�%�* �C�.�2 �0�'�6�7�#�H�1�7�#�.�1�� �" �:�/�9�4�.�' �!�� 
� � �@�& �# �9 �# ���	�������� �-�3�+�'�&�1�7�1���2�#�.�'�1�)�<�0�0�# �7�I�2�.�O �$�3�'�:�1�7�4�-�'�, �&�'�2�3�'�4�+�' �,�' �4�@�K�#�4�P�1�6 �2�?�7�1�&��
�0�' �G�+�3�G�'�, �/�'�&�:�+�*�1�3�4�-�'�, �&�'�2�3�'�4�+�'�� �-�5�1�3�; �7�:�0�+�-�.�# �2�1 �7�3�%�*�0�1�-�3�+�'�&�1�7�I�%�* �2�1�*�9�$�1�%�* 
�# �L�#�.�'�, �4�# �(�1�3�/�1�7�#�.�# �2�1 �.�#�3�#�/�4�-�'�, �(�;�:�'�� ���'�, �1�*�3�#�0�+�K�'�0�+�' �2�3�1�5�+ �*�3�#�4�5�+ �J�#�%�*�5�+�%�-�<�*�1 
�2�1�*�1�3�+�# �2�1�&�N�# � � � � � � � # � 0 � ; �K � - � # � � � 	 � � � 
 � � �� �6�3�K�1�7�#�.�# �2�1�3�6�%�*�# �2�1�-�.�'�4�1�7�<�*�1 �%�*�#�3�#�-�5�'�3�6�� �-�5�1�3�; 
�+�$�# �/�+�'�4�5�#�/�+ �2�3�'�%�*�;�&�:�# �&�1 �(�.�'�8�@�3�9�� 

���# �3�+�'�G�'�0�+�' �5�1�*�5�1 �-�1�/�2�.�'�8�6 �1�5�;�:�1�-�� �7�9�2�.�I�7�#�,�@�%�+�%�* �: �2�3�1�5�+�%�*�1�&�0�I�%�* �0�;�:�1�3�1�7 
�# �2�3�'�&�2�1�-�.�#�&�1�7�� �2�3�'�&�1�7�G�'�5�-�I�/ �7�G�#�- �4 �%�+�'�N�1�/ �2�1�/�?�%�P �7�9�*�N�#�&�;�7�#�%�+�'�/�6 �2�3�+�'�4�-�6�/�6 �0�# 
�3�1�2�6 �# �:�'�/�0�I �2�.�9�0 �7 �2�1�&�.�1�H�= �4�.�1�7�'�0�4�-�'�, �K�#�4�5�+ �7�+�'�&�'�0�4�-�'�, �2�#�0�7�9�� �4�/�' �7 �,�'�, �4�7�� �%�=�2�' 
�.�1�-�#�.�+�:�1�7�#�.�+ �1�2�1�3�0�I �7�3�5 ���6�$�+�0�#���	�� ���3�+ �,�'�*�1 �4�+�5�6�1�7�#�0�= �4�/�' �7�9�%�*�;�&�:�#�.�+ �: �#�0�#�.�I�:�9 
�2�1�7�3�%�*�1�7�'�, �4�5�#�7�$�9 �:�@�K�#�4�5�0�'�0�I�%�* �)�'�1�.�1�)�+�%�-�I�%�* �,�'�&�0�1�5�+�'�- �5�#�-�� �#�$�9 �4�/�' �/�1�*�.�+ �&�1�4�+�#�*��
�0�6�5�< �7�I�4�.�'�&�-�9 �: �7�3�5�6 �'�8�5�3�#�2�1�.�1�7�#�P �0�# �2�1�7�3�%�*�1�7�@ �4�5�#�7�$�6 �@�:�'�/�+�# �# �0�#�1�2�#�-�� �-�1�3�'�.�1�7�#�P 
�2�1�/�'�3�9 �2�1�7�3�%�*�1�7�'�, �4�5�#�7�$�9 �4 �&�1�4�+�#�*�0�6�5�I�/�+ �2�1�:�0�#�5�-�#�/�+ �: �7�3�5�6�� 

���# �4�5�#�7�$�' �G�+�3�G�+�'�*�1 �@�:�'�/�+�# �7�3�5�6 �/�'�&�:�+ ���1�7�I�/ ���'�4�5�1�/ �0���"�;�*�1�/ �# � �5�#�3�1�6 �!�6�3�1�6 
���1�$�3�� �	�� �4�# �:�@�K�#�4�5�O�6�,�' �2�+�'�0�+�&�0�< �$�3�#�&�.�1�7�< �2�;�4�/�1�� �/�#�0�=�0�4�-�# �,�'�&�0�1�5�-�# �4 �,�6�3�4�-�I�/�+ 
�# �4�2�1�&�0�1�-�3�+�'�&�1�7�I�/�+ �7�3�4�5�7�#�/�+ �G�+�3�1�-�1 �3�1�:�.�1�H�'�0�; �4�/�'�3�1�/ �0�# �4�'�7�'�3�1�7�I�%�*�1�&�� �-�3�=�H�O�#�0��
�4�-�I �2�3�=�-�3�1�7 �0�# � �" �# �"�� �# �K�'�.�; �7�3�%�*�0�I�%�* �7�0�@�5�3�1�-�#�3�2�#�5�4�-�I�%�* �2�3�=�-�3�1�7�1�7 �0�# ���"�� ���-�3�'�/ 
�5�1�*�1 �7�3�5 ���6�$�+�0�#���	 �:�1�*�N�#�&�O�6�,�' �2�3�+�'�K�0�' �-�#�3�2�#�5�4�-�@ �5�'�-�5�1�0�+�-�6�� �2�3�'�5�1�H�' �,�' �4�+�5�6�1�7�#�0�I �0�# 
�7�9�G�G�'�, �*�3�#�4�5�+ �2�3�1�5�+ �,�:�� �2�3�'�2�#�&�.�+�0�'�� �#�7�G�#�- �4 �2�.�0�I�/ �7�I�7�1�,�1�/ �5�:�7�� �)�1�4�#�6�4�-�'�, �4�'�&�+�/�'�0�5�;��
�%�+�'�� �1�*�3�#�0�+�K�'�0�'�, �4�9�4�5�<�/�1�/ �*�.�6�%�-�I�%�* �:�.�1�/�1�7 �3�'�)�+�1�0�;�.�0�'�*�1 �%�*�#�3�#�-�5�'�3�6�� �!�I�/�5�1 �2�1�4�5�#��
�7�'�0�=�/ �7�3�5 �0�+�'�.�'�0 �����M�O�# �2�1�H�+�#�&�#�7�-�9 �0�# �1�2�5�+�/�;�.�0�' �3�+�'�G�'�0�+�' �)�'�1�.�1�)�+�%�-�I�%�* �,�#�7�1�7�� �#�.�'�� 
�-�'�L�H�' �7�9�6�H�=�7�# �2�3�+�'�K�0�' �-�#�3�2�#�5�4�-�@ �1�4�1�7�@ �'�.�'�7�;�%�+�6�� �4�2�M�O�# �4�@�K�#�4�0�' �@�.�1�*�6�� �:�#�/�'�3�#�0�@ �0�# 
�7�9�*�N�#�&�;�7�#�0�+�' �6�*�.�1�7�1�&�=�-�1�7�� �" �L�#�.�G�'�, �K�#�4�5�+ �2�1�&�;�7�#�/�' �2�3�'�&�$�'�H�0�< �.�+�5�1�.�1�)�+�%�-�1���$�+�1�4�5�3�#��
�5�+�)�3�#�(�+�%�-�< �7�I�4�.�'�&�-�9 �: �#�0�#�.�I�:�9 �7�3�5�6 ���6�$�+�0�#���	�� �-�5�1�3�I �7 �&�?�4�.�'�&�-�6 �*�#�7�;�3�+�' �0�'�&�1�4�+�#�*�1�. 
�2�.�;�0�1�7�#�0�@ ���
������ �/�� �*�M�$�-�6�� 

���� 



Litologicko-stratigrafická charakteristika 
���	�����J�1���,�D�!�& �0�;�3�/�0�1�3�9 

�� ���G� �)�# �������>�	���������� �+ � �-�*�- �.�/�#�3�J�1���,�8 �$�*�4�B�-�'�"�,�8 �0�;�3�/�0�1�3�'�#�� ���3�-�/�'�� �&�- �0�'�3�8�� �0�'�3�-�5�#�*�#��
�,�8 �3�6�.�,�'�1�8 �9�*�-�3�!�#�� �E���0�1�- �(�#�+�,�-�.�'�#�0�E�'�1�8�� �(�#�+�,�- ���C �0�1�/�#�"�,�-�5�/�,�'�1�8 �3�6�.�,�'�1�8 �.�'�#�0�)�-�3�!�#�� 
�5�*�#�.�#�,�!�# �� � �/�#�)�!�'�# �0 �/�:�5�,�-�/�-�"�D�+ �0�#�"�'�+�#�,�1�6�/�,�4�+ �3���*�;�,�-�3�D�+ �+���1�#�/�'�6�*�-�+�� �3 �)�1�-�/�-�+ 
�/�9�$�-�3�8 �3�6�.�#�,�!�# �5���0�1�6�3���(�; �3�D�5�,���+�,�; �0�#�"�'�+�#�,�1���E�,�; �E�/�1�2�� 

�9�*�-�3�!�# �+���(�; ���*�#�2�/�-�.�#�*�'�1�'�!�)�; ���C �.�0���+�'�1�'�!�)�; �B�1�/�2�)�1�;�/�2�� �.�/�'�E�-�+ �5�6�)�*���"�,�; �&�+�-�1�2 �1�3�-�/�9 
�9�*�-�3�-���)���*�!�'�1�-�3�6 �5�*�-�C�)���� ���*���0�1�'�!�)�; �.�/�9�+�#�0 �����>�
�
 ���� �1�3�-�/�'�� �)�/�#�+�#�,�,�8�� �+�#�,�#�( �C�'�3�!�-��
�3�8�� �+�2�0�)�-�3�'�1�'�!�)�8 �� �)���/� �-�,���1�'�!�)�8 �5�/�,�)�6 �-�)�/�#�+ ���	�������I�� �"�-�)�-�,���*�# �-�.�/���!�-�3���,�8�� 
�� ���)�!�#�0�-�/�'�!�)�D�!�& �+�'�,�#�/�6�*�-�3 �3 �5�6�)�*���"�,�#�( �&�+�-�1�# �0�� �3�4�0�)�4�1�2�(�# �%�*���2�)�-�,�'�1�� 

���'�#�0�)�-�3�!�# �+���(�; �3 �.�/�#�3�J�1���,�-�+ �0�;�3�/�0�1�3�9 �.�/�-�1�' �9�*�-�3�!�-�+ �.�-�"�/���"�,�8 �5���0�1�;�.�#�,�'�#�� ���; 
�.�0���+�'�1�'�!�)�#�( �B�1�/�2�)�1�;�/�4 �0�- �5�6�)�*���"�,�-�2 �.�#�*�'�1�'�!�)�-�2 �&�+�-�1�-�2 �9�*�-�3�'�1�-���)���/� �-�,���1�'�!�)�8�&�- �5�*�-�C�#��
�,�'���� ���1�2�.�#�I �3�4�1�/�'�#�"�#�,�'�� ���������
�>�����
 �+�+ ���*�#� �- ���C �������� �+�+�� �� �-�.�/���!�-�3���,�'�� �5�J�, �(�# 
�,�9�5�)�4 �� �,���(�,�'�C�B�9 �.�/�' �)�/�#�+�#�,�,�#�( �)�*���0�1�'�!�)�#�( �5�*�-�C�)�#�� ���/�'�#�"�)���3�- �0�� �3�4�0�)�4�1�2�(�; �;�*�-�+�)�4 
�/�-�&�-�3�!�-�3�� �)�1�-�/�8 �0�.�-�*�2 �0�- �5�/�,���+�' �)�/�#�+�#�I�� �1�3�-�/�'�� �
�>���
 �� �5���0�1�;�.�#�,�'�# �)�*���0�1�'�!�)�#�( 
�&�+�-�1�4 �.�'�#�0�)�-�3�!�-�3�� ���-�"�/���"�,�8 �0�; �5���0�1�;�.�#�,�8 �C�'�3�!�#�� �+�2�0�)�-�3�'�1 �� �.�4�/�'�1�� �� �&�/�2� �-�5�/�,�,�#�(��
�B�9�!�& �1�4�.�-�!�& �.�'�#�0�)�-�3�!�-�3 �����
�����
�K �5�J�, �0�� �.�-�&�4� �2�(�# �-�" �������>�
���� �+�+�� �.�/�'�E�-�+ �3�6�.�#�,�!�-�3�8 
�&�-�/�,�'�,�4 �3�4�0�1�2�.�2�(�; �3�- �3�7�E�B�-�+ �+�,�-�C�0�1�3�# ���)�- �2 �(�#�+�,�-�5�/�,�,�D�!�& �1�4�.�-�3�� �� �5�6�)�*���"�,�#�( 
�&�+�-�1�# �0�; �&�-�(�,�8 �;�*�-�+�)�4 �-�/�%���,�'�5�+�-�3 ���/�2�"�'�0�1�4�� �+���!�&�-�3�)�4 �� �$�-�/���+�'�,�'�$�#�/�4���� 

���&���/���)�1�#�/�'�0�1�'�!�)�D�+ �*�'�1�-�1�4�.�-�+ �0�;�3�/�0�1�3�'�� �0�; �5�*�#�.�#�,�!�# �� � �/�#�)�!�'�#�� �)�1�-�/�8 �0�� �����F �3�4�3�9�(���(�; 
�5 �.�'�#�0�)�-�3�!�-�3�� ���*�#� �- �1�3�-�/�'�� �0���+�-�0�1���1�,�8 �*���3�'�!�# �3 �9�*�-�3�!�-�3�-�+ �.�/�-�0�1�/�#�"�9�� ���*���0�1�'�!�)�D 
�+���1�#�/�'�6�* �1�3�-�/�'�� �.�/�#�"�-�3�B�#�1�)�D�+ �)���/� �-�,�6�1�4�� �+�#�,�#�( �.�'�#�0�E�'�1�8 �� �.�#�*�'�1�'�!�)�8 �0�#�"�'�+�#�,�1�4�� 
�3 �,�#�.���1�/�,�-�+ �+�,�-�C�0�1�3�# �0�� �3�4�0�)�4�1�2�(�; ���( �;�*�-�+�)�4 �)�/�4�B�1���*�'�,�'�)�� ���)�/�#�+�#�I�� �%�/���,�'�1�4�� �0�H�2�"�4���� 
���6�)�*���"�,�6 �&�+�-�1�� �(�# �9�*�-�3�'�1�-���3�6�.�,�'�1�-���.�'�#�0�E�'�1�6 �� �$�/���%�+�#�,�1�+�' �+���)�/�-�-�/�%���,�'�5�+�-�3 �� �+�'�)��
�/�-�-�/�%���,�'�5�+�-�3�� ���7�E�B�'�# �)�*���0�1�4 �,�6�*�#�C�'�� �-�/�%���,�-�%�8�,�,�4�+ �3�6�.�#�,�!�-�+ �3�/�!�&�,�-�)�/�'�#�"�-�3�8�&�- 
�� �.���*�#�-�!�8�,�,�#�&�- �3�#�)�2�� �.�/�'�E�-�+ �0�; �E���0�1�- �����)�- �,���.�/�� �3�- �$�-�0�9�*�,�-�+ �.�/�9� �/�#�C�,�-�+ � ���&�,�#�� 
�!�&���-�1�'�!�)�4 �/�#�"�#�.�-�,�-�3���,�8�� ���3�-�/�'�� �.�-�*�-�&�4 �&�/�2� �8 �,�'�#�)�-�H�)�- �	�� �!�+�� 

���0�-� �'�1�,�D �0�#�"�'�+�#�,�1���E�,�D �1�4�. �0�;�3�/�0�1�3�'�� �0�� �-�"�5�/�)���"�H�2�(�# �3 �.�-�*�4�+�'�)�1�,�D�!�& �5�*�#�.�#�,�!�-�!�&�� 
���3�-�/�'�� �*���3�'�!�# �&�/�2� �8 �����>�	�
�� �!�+ �0�- �5�6�)�*���"�,�-�2 �9�*�-�3�'�1�-���3�6�.�,�'�1�-�2 �&�+�-�1�-�2�� �3 �)�1�-�/�#�( �0�; 
�,�#�.�/���3�'�"�#�*�,�# �/�-�5�+�'�#�0�1�,�#�,�8 �)�*���0�1�4 �.�/�#�3���C�,�# �3�6�.�#�,�!�-�3�D�!�& �� �'�,�D�!�& �0�#�"�'�+�#�,�1�6�/�,�4�!�& 
�&�-�/�,�9�, �0 �/�:�5�,�4�+ �0�)�2�.�I�-�+ �-�.�/���!�-�3���,�'���� 
���4�0�)�4�1�2�(�; �0�� �&�*���3�,�# �3 �&�G� �)���!�&�� �������>�������+�� �	�
���
�>�	�
���
�+�� �	���
���>�	�����	 �+�� 
�	���������	������ �+�� �	�
�����>�	������ �+�� �	�������>�	���	�
 �+�� ���*���0�1�4 �5 �1�D�!�&�1�- �5�*�#�.�#�,�!�-�3 �2�/�E�2�(�; 
�.���*�#�-�%�#�-�%�/���$�'�!�)�; �0�'�1�2�6�!�'�2 �5�"�/�-�(�-�3�D�!�& �-� �*���0�1�9 �� �3�/�&���(�; �0�3�#�1�*�- �"�- �1�#�)�1�-�,�'�!�)�8�&�- �"�'���,�'�� 
�.�-�E���0 �'�!�& �0�#�"�'�+�#�,�1�6�!�'�#�� 

�� �.�-�+�#�/�,�# �"�-� �/�# �5���0�1�;�.�#�,�D�+ �)�*���0�1�-�+ �.���1�/�'�� �-�/�%���,�-�"�#�1�/�'�1�'�!�)�8 �3�6�.�#�,�!�# �3�/�!�&�,�#�( 
�)�/�'�#�"�4�� �)�1�-�/�8 �+�:�C�#�+�# �)�-�/�#�*�-�3���K �0 ���,���*�-�%�'�!�)�D�+�' �3�6�.�#�,�!���+�' �3 � �/�#�5�-�3�0�)�#�( �0�8�/�'�' 
�3�4�0�1�2�.�2�(�;�!�'�+�' �,�� �.�-�3�/�!�&�2�� �� �,�'�!�& ���5 �&�G� �)�4 �	�������>�	������ �+�� � �-�*�' �,�6�(�"�#�,�8 �1�'�#�1�- 
�-�/�%���,�'�!�)�8 �5�3�4�B�)�4 ���.�-�"�H�� �2�/�E�#�,�'�� ���� � � � � �*�� �(� � � � �� �������
���
�
������ �	�����������
������ �����#�4�+�#�/�'�#���� 
�������
���
�
������ �����
�������� �$�����!�&�*�2�+� �#�/�%�#�/�� �������
���
�����
���
�
������ ���
���
�����
�� ���� �# �4 �+ �# �/ �' �#�� �� �+�,�-��
�&�- �'�,�D�!�& �/�-�"�-�3�8 �,�#�"�#�$�'�,�-�3���1�#�H�,�D�!�& �$�-�/���+�'�,�'�$�8�/�� �*���+�#�*�'� �/���!�&�'�6�1�-�3�� �/�2�"�'�0�1�-�3�� �%���0��

���� 



tropóv, rias, koralov a pod. K �P�&�1�J�@�2 �0�1�&�7�8�4�2 �3�>�1�*�K�.�& �7�1�.�*�3�* �7 �,�1�4�'�4�8�6�9�3�0�>�3�&�2�.�� 
�4�6�,�&�3�4�)�*�8�6�.�8�.�(�0�? �:�>�5�*�3�(�* �7�4 �=�:�<�J�0�&�2�. �0�6�.�3�4�.�)�4�: �&�,�1�&�9�0�4�3�.�8�<�� �0�&�1�5�.�4�3�*�1�4�:�? �:�>�5�*�3�(�* 
�7 �:�6�(�-�3�4�/�9�6�7�0�4�9 �2�.�0�6�4�+�&�9�3�4�9 �����
�����������������
 �
���������
 � � �4�6�*�3�=�� ���
�����������������
 �����������������
 
���&�)�.�7�-�� �	�������������������������
 ���
�����
���������
 � � �9�6�, �* �&�3�9� � � � � . �1� . �5�* �7�( �9� � �� �0�6�.�3�4�.�)�4�:�? �:�>�5�*�3�(�* 
�/�9�6�< �& �0�&�6�'�4�3�>�8�< �8�6�.�&�7�9�� 

�% �8�6�.�&�7�4�:�L�(�- �-�4�6�3�@�3 �7�C �������N�&�7�8�*�/�J�.�* �:�>�5�*�3�(�* �& �)�4�1�4�2�.�8�< �7�4 �7�8�6�4�2�&�8�4�1�.�8�4�:�4�9 
�J�8�6�9�0�8�C�6�4�9�� �0�)�* �F�7�-�6�.�3�0�&�,�* �5�4�6�*�7�� �7�C �:�<�5�1�3�*�3�? �7�5�&�6�.�8�4�2�� � �&�8�6�.�& �&�7�. �0 �:�>�5�*�3�(�4�2 
�0�>�6�3�9 �= �:�3�C�8�4�6�3�L�(�- �/�*�)�3�4�8�.�*�0 �%�>�5�&�)�3�L�(�- ���&�6�5�>�8�� �5�6�.�N�4�2 �3�*�:�<�1�9�N�9�/�*�2�* �&�3�. �.�(�- 
�6�*�7�*�)�.�2�*�3�8�>�(�.�9 �= �0�6�.�*�)�4�:�L�(�- �-�6�9�'�4�0�1�&�7�8�.�(�0�L�(�- �:�6�7�8�.�*�: �'�6�&�)�1�4�:�?�-�4 �5�>�7�2�&�� �#�<�7�0�<�8�9�/�C 
�7�& �8�.�*�K �0�1�&�7�8�< �:�>�5�*�3�(�4�: �4�6�,�&�3�4�,�?�3�3�*�/ �J�8�6�9�0�8�C�6�< �7 �������������������
 ���
���������� �����4�*�-�3 �E 
�%�&�3 � . �3 � * �8 �8 � . � � � � �6 �B�3 �3 � . �2 �&�3 �3 �� �& �������������������������
 �����
���� � � �6�. �7�8�&�3 �E �"�4�1�1�2�&�3�3�� 
�0�8�4�6�? �3�&�/�7�0�B�6 �5�4�(�-�>�)�=�&�/�C �= �:�6�(�-�3�L�(�- �7�9�'�8�&�8�6�&�3�7�0�L�(�- �5�6�@�0�6�4�:�4�:�� �M�&�7�8�? �7�C �0�1�&�7�8�< 
�:�>�5�3�.�8�L�(�- �5�.�*�7�0�4�:�(�4�:�� �0�8�4�6�? �3�*�:�.�*�2�* �5�6�*�7�3�* �7�8�6�&�8�.�,�6�&�+�.�(�0�< �����	�������S�� ���& �=�>�0�1�&�)�* 
�1�.�8�4�1�4�,�.�(�0�*�/ �=�-�4�)�< �& �5�4�)�4�'�3�4�7�8�. �7 �5�.�*�7�0�4�:�(�&�2�.�� �:�<�:�.�3�9�8�L�2�. �: �7�C�:�6�7�8�:�@ �'�6�*�=�4�:�7�0�*�/ 
�7�?�6�.�* �5�4�:�&�K�9�/�*�2�* �.�(�- �=�& �6�*�7�*�)�.�2�*�3�8�4�:�&�3�? �= �5�B�:�4�)�3�?�-�4 �2�&�8�*�6�7�0�?�-�4 �7�*�)�.�2�*�3�8�9 �8�4�-�4 
�.�7�8�?�-�4 �7�*�)�.�2�*�3�8�&�N�3�?�-�4 �(�<�0�1�9 �: �J�8�>�)�.�9 �5�6�*�) �:�<�=�6�*�3�@�2 �)�.�&�,�*�3�8�.�(�0�L�(�- �5�6�4�(�*�7�4�:�� �!�C 
�5�6�4�)�9�0�8�4�2 �&�0�8�@�:�3�*�-�4 �8�*�0�8�4�3�.�(�0�?�-�4 �)�.�&�3�.�& �: �7�*�)�.�2�*�3�8�&�N�3�4�2 �5�6�4�7�8�6�*�)�@ �& �F�0�&�3�.�'�&�1�.�=��
�2�9�� �:�1�&�7�8�3�L�(�- �7�*�)�.�2�*�3�8�4�:�� �!�C �7�1�&�'�4 �4�5�6�&�(�4�:�&�3�?�� �N�4 �7�:�*�)�N�@ �4 �'�1�@�=�0�4�7�8�. �=�3�4�7�9 
�& �8�6�&�3�7�5�4�6�8�9 �)�4 �3�4�:�L�(�- �E �2�1�&�)�J�@�(�- �5�4�1�B�- �8�4�-�4 �.�7�8�?�-�4 �7�*�)�.�2�*�3�8�&�N�3�?�-�4 �(�<�0�1�9 �& �2�B�K�9 
�'�<�S �8�&�0 �:�6�(�-�3�4�0�6�.�*�)�4�:�?�� �&�0�4 �&�/ �5�&�1�*�4�,�?�3�3�*�� �"�L�2 �.�7�8�L�2 �7�5�B�7�4�'�4�2 �&�0�4 �5�.�*�7�0�4�:�(�* �7�C 
�6�*�7�*�)�.�2�*�3�8�4�:�&�3�? �&�/ �5�.�*�7�N�.�8�? �4�6�,�&�3�4�)�*�8�6�.�8�.�(�0�? �:�>�5�*�3�(�* �7 �3�9�2�9�1�.�8�2�. �5�&�1�*�4�(�?�3�3�*�-�4 
�:�*�0�9�� 

�% �,�6�&�3�.�8�4�: �'�4�1�. �: �0�1�&�7�8�4�(�- �=�.�7�8�*�3�? �&�5�1�.�8�< �=�4 �K�.�:�(�4�: �4�6�8�4�0�1�&�7�< �& �5�1�&�,�.�4�0�1�&�7�<�� ���(�- 
�:�L�7�0�<�8 �/�* �6�9�)�.�2�*�3�8�>�6�3�<�� �N�4 �:�.�)�.�*�S �&�/ �5�6�. �5�4�:�6�(�-�4�:�L�(�- �4�)�0�6�<�:�4�(�- �7�C�:�6�7�8�:�.�&�� 

� �6�:�? �:�=�4�6�0�< �= �:�6�8�9 ���9�'�.�3�&���	 �7�2�* �=�@�7�0�&�1�. �= ���Q�'�0�< �����E���� �2�� ���* �5�4�=�4�6�9�-�4�)�3�?�� �K�* 
�:�J�*�8�0�< �:�=�4�6�0�< �7�C �3�& �4�'�7�&�- �2�.�0�6�4�+�4�7�@�1�.�@ �
���R�2�. �(�-�9�)�4�'�3�? �& �=�1�* �=�&�(�-�4�:�&�3�?�� ���& �=�>�0�1�&�)�* 
�6�*�1�&�8�@�:�3�* �)�4�'�6�* �=�&�(�-�4�:�&�3�L�(�- �/�*�)�.�3�(�4�: �7�2�* �.�)�*�3�8�.�+�.�0�4�:�&�1�. �)�6�9�-�< ���������������������
 ����������������
�����������
���� � �	 �9 �2 �2 �* �6�� ���� ���������
���������������
���� � �	 �9 �2 �2 �* �6 �& �����������������
�����
 �
���������
���
 ���$ �- �. ��
�8 �*���� � �6�:�? �)�:�& �= �2�*�3�4�:�&�3�L�(�- �)�6�9�-�4�: �7�& �4�'�/�&�:�9�/�C �9�K �: �7�5�4�)�3�4�2 �5�&�1�*�4�(�?�3�*�� �7 �5�6�*�(�-�4��
�)�4�2 �)�4 �7�8�6�*�)�3�?�-�4 �5�&�1�*�4�(�?�3�9�� �# �5�4�7�1�*�)�3�4�2 �N�&�7�* �&�9�8�4�6�. ���5�A�6�4�:�� ���� ���� ���4�1�1�. �	���
���� 
� � �4�*� ' �1�.�(�- �*�8 ���� �" �&�5�5�&�3 �	���
�� �& �.�3�@�� �5�6�:�? �4�'�/�&�:�*�3�.�* �5�6�.�2�.�8�@�:�3�<�(�- �+�4�6�.�*�2 �)�6�9�-�9 
�����������������
�����
 �
���������
���
 ���$�-�.�8�*�� �:�.�&�(���2�*�3�*�/ �=�-�4�)�3�* �9�:�>�)�=�&�/�C �= �3�&�/�:�<�J�J�*�/ �N�&�7�8�. 
���4�1�1�.�-�4 �=�A�3�< �����������������
�����
 �����������
���
�� ���& �:�6�(�-�3�? �7�8�6�&�8�.�,�6�&�+�.�(�0�? �4�-�6�&�3�.�N�*�3�.�* �)�6�9�-�9 
�����������������
�����
 �
���������
���
 ���$�-�.�8�*�� �3�.�* �7�C �9�K �8�&�0�? �/�*�)�3�4�8�3�? �3�>�=�4�6�<�� ���4�K�3�4 �:�J�&�0 
�0�4�3�J�8�&�8�4�:�&�S�� �K�* �&�3�. �/�*�)�*�3 �= �9�:�*�)�*�3�L�(�- �8�&�;�A�3�4�: �7�& �3�*�5�6�*�0�6�L�:�& �7 �)�6�9�-�4�2 �����������������
�����
 
�����������������
�� �����������������
�� � � �4�6�4�=�4�: �&�� �8�*�3�8�4 �)�6�9�- �7�& �5�4�:�&�K�9�/�* �=�& �.�3�)�*�;�4�:�C �+�4�6�2�9 
�2�*�3�4�:�.�8�*�/ �=�A�3�<�� �0�8�4�6�> �7�& �5�4�)�R�& �:�.�&�(�*�6�L�(�- �&�9�8�4�6�4�: �0�6�<�/�* �7�4 �7�8�6�*�)�3�L�2 �&�K �:�6�(�-�3�L�2 
�.�1�?�6�)�4�2 ���� �:�6�(�-�3�L�5�&�1�*�4�(�?�3�� �5�A�6�4�:�� ���� �!�&�2�9�*�1 �E ���� � � �4�6�=�& �E ���� � � �B�-�1�*�6 �	�����
���� 
���& �=�>�0�1�&�)�* �9�:�*�)�*�3�?�-�4 �2�B�K�*�2�* �9�7�C�)�.�S�� �K�* �&�3�&�1�<�=�4�:�&�3�? �&�7�4�(�.�>�(�.�* �3�>�2 �.�3�)�9�0�9�/�C 
�3�&�/�7�0�B�6 �7�8�6�*�)�3�4�5�&�1�*�4�(�?�3�3�< �:�*�0 �7�0�C�2�&�3�?�-�4 �:�6�7�8�*�:�3�?�-�4 �.�3�8�*�6�:�&�1�9�� 

�O�&�1�J�.�&�� �6�*�1�&�8�@�:�3�* �5�4�N�*�8�3�> �&�7�4�(�.�>�(�.�& �7�& �:�<�7�0�<�8�9�/�* �: �-�Q�'�0�* �
�����E�
���
 �2 
�& �����
�E������ �2�� �% �/�*�)�3�4�8�1�.�:�L�(�- �+�4�6�.�*�2 �'�4�1�. �.�)�*�3�8�.�+�.�0�4�:�&�3�? ���������������������
���
 �
�����
 

���� 



(Cushman), Gtr. elevata elevata Brotzen, Gtr. linneiana obliqua Herm. �����������P 
�-�(�) �3 �%�8�7�3�'�,�7�B�2�2�) �*�3�5�1�<�� �1�3�,�0�- �&�< �6�1�) �7�)�2�7�3 �-�2�7�)�5�9�%�0 �4�3�9�%�L�3�9�%�R �=�% �/�%�1�4�>�2�� �%�0�) 
�9�=�,�P�%�(�3�1 �2�% �'�,�%�5�%�/�7�)�5 �6�)�(�-�1�)�2�7�8 �% �.�)�,�3 �(�<�2�%�1�-�'�/�M �9�=�2�-�/ �.�) �7�)�2�7�3 �4�5�)�(�4�3�/�0�%�( �1�>�0�3 
�4�5�%�9�(�)�4�3�(�3�&�2�M �8�L �%�. �= �7�3�,�3 �(�C�9�3�(�8�� �L�) �9 ���O�&�/�) �
�
�� �1 �&�3�0 �9�3 �9�M�&�5�8�6�) �=�-�6�7�)�2�M �D�0�3�1�3�/ 
�2�8�1�8�0�-�7�% �$�������������������� �6�4������ �4�3�=�5�- �7�%�&�� �#�� �3�&�5�� �
�� 

�# �,�O�&�/�) �
�������
 �1�� �
�������
 �1 �% �
���
 �1 �6�% �3�4�?�R �6�4�3�5�%�(�-�'�/�< �9�<�6�/�<�7�8�.�D �4�%�0�)�3�'�@�2�2�) �*�3�5��
�1�< �2�-�)�/�)�(�< �6 �5�)�(�)�4�3�2�3�9�%�2�M�1�- �/�5�-�)�(�3�9�M�1�- �4�5�9�/�%�1�-�� �2�%�.�1�? �6�)�2�B�2�6�/�<�1�- �+�0�3�&�3�7�5�8�2��
�/�>�2�%�1�-�� ���&�% �9 �,�O�&�/�) �������G������ �1 �6�% �3�.�)�(�-�2�)�0�@ �3�&�.�%�9�8�.�D �- �%�4�7�6�/�3���%�0�&�6�/�@ �,�)�(�&�)�5�+�)�0�0�< 
�% ������������������ ���! ������ �������������� �����%�2�(�3�0�*�-���� �# �6�D�9�-�6�) �6 �1�-�/�5�3�*�%�8�2�3�8 �(�3 �,�O�&�/�< �
�����G������ �1 
�7�5�)�&�% �4�3�=�2�%�1�)�2�%�R�� �L�) �.�) �9�)�P�1�- �'�,�8�(�3�&�2�> ���(�)�*�3�5�1�3�9�%�2�> �% �5�)�/�5�<�K�7�%�0�-�=�3�9�%�2�>���� �N�3 
�9�)�P�1�- �6�R�%�L�8�.�) �.�)�. �(�5�8�,�3�9�@ �8�5�N�)�2�-�)�� �$ �+�0�3�&�-�+�)�5�A�2 �6�% �2�%�'�,�>�(�=�%�.�D �.�)�(�-�2�) �7�5�-�0�3�/�8�0�-�2�3�-�(�2�@ 
�*�3�5�1�<�� �2�%�.�4�5�%�9�(�)�4�3�(�3�&�2�)�.�K�-�) �# �3�/�5�8�,�8 �	�������������������� � ���������������������� � � �8�6�,�1�%�2 �% �	���� 
������������������ ���-�2�0�%�<�� �#�)�/�3�9�@ �5�3�=�4�?�7�-�) �4�5�9�@�,�3 �= �1�)�2�3�9�%�2�M�'�, �7�%�;�3�2�3�9 �.�) �6�7�5�)�(�2�M �%�L 
�9�5�'�,�2�M �4�%�0�)�3�'�@�2�� �8 �(�5�8�,�@�,�3 �7�%�;�B�2�8 �9�5�'�,�2�M �4�%�0�)�3�'�@�2 �%�L �)�3�'�@�2�� �# �4�-�)�6�/�3�9�'�3�9�M�'�, 
�4�3�0�3�,�>�'�, �9 �,�O�&�/�) �
�������
 �1 �&�3�0 �/�3�2�K�7�%�7�3�9�%�2�M �4�5�-�)�5�)�= �2�8�1�1�8�0�-�7�%�� �9 �,�O�&�/�) �
�����G�
�
�	 �1 
�6�% �2�%�K�0�% �4�3�1�)�5�2�) �'�,�8�(�3�&�2�> �% �=�2�%�N�2�) �4�3�K�/�3�(�)�2�> �%�6�3�'�-�>�'�-�% �9�)�P�/�M�'�, �*�3�5�%�1�-�2�-�*�@�5�� 
�!�3�(�P�% �8�5�N�)�2�-�% ���� � � �B�, �0�)�5�% �-�(�) �3 �(�5�8�,�< �������������������� �4�)�5�2�3�*�8�6�"�'�,�%�8�& �% �4�5�-�1�-�7�A�9�2�) 
�%�6�6�-�0�-�2�< �)�K�7�) �6 �2�)�9�M�5�%�=�2�3�8 �%�6�6�-�0�-�2�3�-�(�2�3�8 �6�7�%�9�&�3�8�� �2�%�.�4�5�%�9�(�)�4�3�(�3�&�2�)�.�K�-�) �=�3 �6�/�8�4�-�2�< 
���� �����"������������ ���(�����5�'�,�-�%�' �)�7 ���%�- �1�)���� ���������������"���������� �6�4�� �% �������������������� �6�4���� �4�3�9�%�L�8�.�) 
�-�'�, �=�% �-�0�@�5�(�6�/�) �%�L �� �6�4�3�(�2�3�)�3�'�@�2�2�) ���'�8�-�6�-�)�2���� �!�3�(�P�% �'�)�0�/�3�9�@�,�3 �'�,�%�5�%�/�7�)�5�8 �1�%�0�M�'�, 
�% �9�)�P�/�M�'�, �*�3�5�%�1�-�2�-�*�@�5�� �%�/�3 �%�. �1�-�/�5�3�*�%�8�2�< �= �,�0�&�K�A�'�, �N�%�6�7�A �9�5�7�8�� �	�
���������Q�%�1�) �6�% �/ �2�>�=�3�5�8�� 
�L�) �7�>�7�3 �N�%�6�R �6�)�(�-�1�)�2�7�3�9 �=�3�(�4�3�9�)�(�> �2�%�.�4�5�%�9�(�)�4�3�(�3�&�2�)�.�K�-�) �9�5�'�,�2�@�1�8 ���5�)�6�4�� �- �6�7�5�)�(��
�2�@�1�8�� �-�0�)�5�(�8�� �4�5�-�N�3�1 �2�)�9�<�0�8�N�8�.�)�1�) �%�2�- �1�3�L�2�3�6�R �-�'�, �=�%�5�%�(�)�2�-�% �(�3 �6�4�3�(�2�@�,�3 �'�8�-�6�8�� 

�$ �&�-�3�*�%�'�-�>�0�2�)�,�3 �,�P�%�(�-�6�/�% �'�,�%�5�%�/�7�)�5 �%�6�3�'�-�>�'�-�) �6�% �N�-�%�6�7�3�N�2�) �1�)�2�A �9 �5�3�=�6�%�,�8 �,�O�&�/�< 
�������G�	�	�	�� �1�� �"�4�3�0�8 �6�3 �6�4�3�5�%�(�-�'�/�< �6�% �9�<�6�/�<�7�8�.�D�'�-�1 �4�0�%�2�/�7�B�2�3�1 �6�% �3�&�.�%�9�8�.�D 
�4�5�-�1�-�7�A�9�2�) �%�+�0�8�7�-�2�3�9�%�2�@ �*�3�5�%�1�-�2�-�*�@�5�<�� � �%�.�&�)�L�2�)�.�K�-�) �6�D �5�)�4�5�)�=�)�2�7�3�9�%�2�@ �(�5�8�,�1�- �5�3�(�8 
�
�"�������������������� �������������������"���� �
�������������������� �% �������������������������������� � �%�4�5�� �9 �,�O�&�/�) 
�������G������ �1 �6�% �9�<�6�/�<�7�8�.�) �
�"������������������ �'�*�� ������������ � � �5�=�<�&�3�:�6�/�-�� ��������������������������
������ �6�4�� �% ���������������������� �6�4�� �#�-�%�'���1�)�2�)�. �%�2�%�0�3�+�-�'�/�@ �6�4�3�0�3�N�)�2�6�7�9�3 �6�% �2�%�'�,�>�(�=�% �%�. 
�9 �,�O�&�/�) �������G�����	 �1 �6 �7�M�1 �5�3�=�(�-�)�0�3�1�� �L�) �2�%�9�-�%�' �7�8 �&�3�0 �/�3�2�K�7�%�7�3�9�%�2�M �%�. �(�5�8�, 
�������������������"�� ������������������ � � �5�=�<�&�3�:�6�/�- �% �9 �,�O�&�/�) �������G������ �1 �
�������������������� ��������������
���� ���5�%�(�< �% �	������������������ ������������������ �����3�2�)�6 �)�7 � ! �%�5�/ �) �5� � �� �/�M�1 �9 �,�O�&�/�) �������G������ �1 
�2�%�9�-�%�' �- �4�5�-�)�5�)�= �2�8�1�8�0�-�7�3�1 ���������������������� �6�4�� �-�2�(������ 

�"�4�3�0�3�N�)�2�6�7�9�3 �= �,�O�&�/�< �������G������ �1 �1�> �7�3�7�3 �=�0�3�L�)�2�-�)�� �
�������������������� ���������������� 
�� �5 �% �( �<�� �
�� ���"���������������� � � �0�%�)�6�6�2�)�5�� �
�"������������������ ������������ � � �5�=�<�&�3�:�6�/�-�� �
�"������������
�������� �6�4���� ������������������������������ ������������������ ���5�%�(�<�� ���������������������� �6�4�� �% �(�)�*�3�5�1�3�9�%�2�M 
�)�;�)�1�4�0�>�5 �7�5�-�0�3�/�8�0�-�2�3�-�(�2�)�. �+�0�3�&�-�+�)�5�A�2�<�� 

�!�3�(�P�% �9�)�5�7�-�/�>�0�2�)�,�3 �5�3�=�4�?�7�-�% �8�9�)�(�)�2�M�'�, �(�5�8�,�3�9 �2�-�) �.�) �1�3�L�2�@ �8�6�D�(�-�R �2�% �8�L�K�-�) 
�6�7�5�%�7�-�+�5�%�*�-�'�/�@ �=�%�N�0�)�2�-�)�2�-�) �7�)�.�7�3 �N�%�6�7�- �6�D�9�5�6�7�9�-�% �%�/�3 �9�5�'�,�2�M �4�%�0�)�3�'�@�2 �G �6�4�3�(�2�M �)�3�'�@�2�� 

�"�7�5�%�7�-�+�5�%�*�-�'�/�< �9�M�=�2�%�1�2�)�.�K�A �2�>�0�)�= �6�1�) �3�&�(�5�L�%�0�- �= �,�O�&�/�< ���
���G������ �1�� �$ �9�<�6�/�<�7�8�.�D��
�'�-�'�, �6�% �*�3�5�%�1�-�2�-�*�@�5 �6�1�) �-�(�)�2�7�-�*�-�/�3�9�%�0�- �(�5�8�, �	�������������������� ������������������ ���-�2�0�%�<�� �	������������������
���� �6�4���� �	���������������������� �)�; �+�5�� �������������������� � � �3�5�3�=�3�9�%�� ������������������������ ���������6�4�� �% ������������������ 

���	 



4 * 
K) 

sz 

.v v 

/MYJAVA 
/ menihíove a 

/ pes l re Movce 

v 
\ 

\ NEDZOVSKÉ P O H O R I E 

NOVÉ MESTO nad Váhom 

B3 � � � � �� �������
 �	 �������� � � �	 ������ ������ �����
 � � � � �	 �������	 �����	 

�����)�� �	 ����� ���%���+�!���#�9 �����'�$�'���!���#�9 �(�)�'���!�$ �'�#�'�$�!�� ���,���!�&�. ���/�'�*�+���-�!�$ ���� ���7�#�' ���������� 
�� �� �&���'���1�&�&�� �*�����!�%���&�+�.�� �	 �� ���)���/�'�-�*�#�0 �*�1�)�!�� ���-�)��� �� �#�)�!���������(���$���'���1�&���� �
 �� �"�,�)�����#�)�!������ �(�!���&�!�&�*�#�1� �' ���)�����$�'�-�1� �' �(�0�*�%���� �����%���/�'�/�'�!�#�,�% �%���&�2�&�*�#���" 
�"�����&�'�+�#�.�� �� �� �(���$���'���1�& �%�����,�)�*�#�1� �' �(�)�2�#�)�'�-�,�� �
 �� �� �"�����&�'�+�#�� �-�&�3�+�'�)�&�9���  �#���)�(�0�+�� �
 �� �'�����$�'�-�1 �*�1�)�!�����%���/�'�/�'�!�#�,�%�� �� �� �#�)�.�7�+���$�!�&�!�#�,�%�� �� �� �#�)�$�8�:���&�*�#�9 
�(�)���#�)�'�-�� �� �� ���� �(�)���#�)�'�- �*�,���+���+�&�#���� �� �� �&�!�8�7�2�� ���� �� �-�.�7�7�2�� ���� �� �%���/�'�/�'�!�#�,�% �� �(���$���'�/�'�!�#�,�% � ���$�-���+�2�� ���0�(�����&�9���  �����)�(�0�+�� ���	 �� �'�(�'�)�&�9 �-�)�+ � � � , � � � ! �& � � � � � � � � � 
 ��
�(�)�'�"���#�+�'�-���&�9 �'�(�'�)�&�9 �-�)�+ ���,���!�&�����	�� ���� �� �&�0�*�,�&�'�-�1 �(�$�'��� �. �-�&�3�+�'�)�&�9���  �(�)�!�#�)�'�-�'�-�9���  �"�����&�'�+�!���#�� ���� �� �&�0�*�,�&�'�-�0 �(�$�'��� �� ���)�����$�'�-�1� �' �(�0�*�%���� ���
 ��
�-�9�/�&���%�&�1 �+���#�+�'�&�!���#�1 �$�2�&�!���� 



sp. Z pieskovcovej polohy z tejže ���R�'�0�= �������	 �2�� ���� � � �D �- �� �* �6 �
�������	 ���������
 �����
���� �����S�0�O�(�- 
�+�4�6�&�2�.�3�.�+�A�6�� �
�#�����#�����"���! �*�< �,�6���� �
�� ���#� ���������������!�(�! �)�* �1�& � � � & � 6 � 5 �* ���7 �/�*�2�3�*�/�M�4�9 
�,�6�&�3�9�1�?�(�.�4�9 �&�0�4 �9 �8�=�5�.�(�0�*�/ �+�4�6�2�= �
�� ���#� ���������������!�(�!���� �
�� ����� �����"�#�! �# � ( � - �& �9 � ' �� ���!�!���������� 
�������������"�#������ ���� �����%���!����� �� �)�* �1�& � � � & � 6 � 5 � * �� ������� ���#�������� �7�5���� �
���!�������&���������� ��� ������������ 
���#�(�- �	 �9�2 �' �* �6� , �* �6�� �& �
�� �) �4�9�: � � � � � � �*� � � � �#�(�- �1�9�2� ' �*�6�, �* �6���� �"�4�)�S�& �:�=�M�M�.�* �9�:�*�)�*�3�A�-�4 �&�9�8�4�6�& 
�&�7�4�(�.�?�(�.�& �:�*�S�0�O�(�- �+�4�6�&�2�.�3�.�+�A�6 �3�?�2 �.�3�)�.�0�9�/�* �7�5�4�)�3�4�*�4�(�A�3�3�= �:�*�0 ���(�9�.�7�.�*�3���� � �&�0�4�S�0�4 
�:�M�&�0 �)�6�9�- ����������� ���"�������� �*�< �,�6�� �!�#�������"�������� �3�*�>�&�7�&�-�9�/�* �&�N �)�4 �:�6�(�-�3�A�-�4 �(�9�.�7�.�*�3�9 
�������	���T�9�/�*�2�* �8�4�8�4 �7�E�:�6�7�8�:�.�* �)�4 �7�5�4�)�3�A�-�4 �(�9�.�7�.�*�3�9 ���8�&�'�9�S�0�& ���%�� �4�'�6�� �	���� �� �8�&�'�9�S�0�& �%���� 
�4�'�6�� ������ 

�% �-�R�'�0�* �	�������H�	���	�� �2 �& �	���
���H�	���
�� �2 �'�4�1�. �4�5�@�U �>�.�7�8�*�3�A �&�7�4�(�.�?�(�.�* �&�,�1�9�8�.�3�4�:�&��
�3�O�(�- �+�4�6�&�2�.�3�.�+�A�6 �& �6�*�0�6�=�M�8�&�1�.�>�4�:�&�3�O�(�- �)�.�7�0�4�&�7�8�A�6�4�:�� ���4�6�&�2�.�3�.�+�A�6�= �8�:�4�6�.�& �7�5�4�1�4�P�*�3��
�7�8�:�4 ���������������������� �����!��� ���"�� � � �6 �& � ) �= �� ���&����� ������������ ���������"�� � � � 6 �> �= � ' � 4 � ; � 7 �0 � . �� �����������!��
����� �� ������� ���������! � � � � �4 �3 � * �7 �*�8 � " �& �6 �0 � * � 6 �� �& �������#� �$���������! �7�5�� � �&�:�.�&�( �7�& �:�=�7�0�=�8�9�/�E �)�6�9�-�= 
�����"���&�!���������� �7�5���� �������������!���#�! �(�+�� ������� �����!�!�� � � � & � 6 � 6 � * � 6 �� ���������������������������� �!�#���"�#� ������
�����"�� � � � � � 6 �> �= � ' � 4 � ; �7 �0 � . � � �� ���������"������ �������$��� �!�� � � � � �6 �= �> �= � ' �4 � ; �7 �0 � . � � �� �)�*�+�4�6�2�4�:�&�3�A �8�6�.�1�4�0�9�1�.��
�3�4�.�)�3�A �,�1�4�'�.�,�*�6�B�3�=�� �.�-�1�.�(�* �-�E�'�� �)�.�7�0�4�.�)�?�1�3�* �5�=�6�.�8�.�>�4�:�&�3�A �/�&�)�6�? ���� �)�.�&�8�4�2�?�(�*�=�� 
�& �>�E�'�0�= �6�O�'�� �I�1�4�2�0�= �,�1�4�'�.�,�*�6�B�3 �5�&�1�*�4�,�A�3�3�*�-�4 �:�*�0�9 �7�2�* �>�.�7�8�.�1�. �&�/ �: �-�R�'�0�* 
�	�����
�H�	������ �2�� 

�% �-�R�'�0�* �	�	�������
�H�	�	���
���
 �2 �7�& �4�'�/�&�:�9�/�* �:�*�S�2�. �(�-�9�)�4�'�3�? �& �6�*�0�6�=�M�8�&�1�.�>�4�:�&�3�? 
�,�1�4�'�4�8�6�9�3�0�?�3�4�:�? �&�7�4�(�.�?�(�.�& �:�6�(�-�3�4�7�*�3�C�3�7�0�*�-�4 �:�*�0�9 �7�5�4�1�9 �7 �:�*�S�0�O�2�. �+�4�6�&�2�.�3�4�+�*�6�&��
�2�.�� ��� �����"���������! ���'������ ���'������ � � � � �6 � ( � - � . �& � ( � � �� ���� ���'������ ��������������� �����! � " �& �5 �5 �� �5�6�.�*�6�*�>�= 
�:�?�5�3�.�8�O�(�- �6�.�&�7 ������������� ������ ��� �������������"�����"�����������#������ �2�&�0�6�4�+�&�9�3�= ���1�&�2�*�1�.�'�6�&�3�(�-�.�?�8�=�� 
�6�9�)�.�7�8�= �& �2�&�(�-�4�:�0�=���� �#�5�4�1�4�P�*�3�7�8�:�4 �3�*�5�6�*�/�&�:�9�/�* �N�.�&�)�3�* �>�3�&�0�= �5�4 �6�*�7�*�)�.�2�*�3�8�?�(�.�.�� �&�1�* 
�3�&�0�4�S�0�4 �7�& �3�&�(�-�?�)�>�&�/�E �: �7�5�4�1�4�P�3�4�7�8�. �6�*�0�6�=�M�8�&�1�.�>�4�:�&�3�O�(�- �)�.�7�0�4�&�7�8�A�6�4�: �& �)�6�9�-�9 
�	�������������"���#�! �����$�#�! �� �& �= �*�8 � � �4 � - �1 � * �6 �� �2�9�7�B�2�* �8�4�8�4 �7�E�:�6�7�8�:�.�* �5�4�:�&�N�4�:�&�U �>�& �5�&�1�*�4�,�A�3�3�* 
�& �)�4�0�4�3�&�1�4�7�U �>�&�(�-�4�:�&�3�.�& �7�*�3�C�3�7�0�=�(�- �+�4�6�.�*�2 �5�6�.�5�.�7�4�:�&�U �6�*�7�*�)�.�2�*�3�8�?�(�.�. �: �0�1�&�7�8�4�(�-�� 
�% �5�6�4�7�5�*�(�- �8�4�-�8�4 �3�?�>�4�6�9 �-�4�:�4�6�B �&�/ �>�.�7�8�*�3�.�* �5�6�.�*�6�*�>�4�: �3�9�2�9�1�.�8�4�: �9�N �> �-�R�'�0�= 
�	�	�����H�	�	���� �2�� 

�"�&�1�*�4�,�A�3�3�* �+�4�6�&�2�.�3�.�+�A�6�= �6�*�5�6�*�>�*�3�8�9�/�E �:�@�P�M�.�3�4�9 �8�6�.�1�4�0�9�1�.�3�4�.�)�3�A�� �N�.�&�S�� �)�*�+�4�6�2�4�:�&��
�3�A �+�4�6�2�=�� �"�4�)�S�& �3�.�*�0�8�4�6�O�(�- �1�*�5�M�.�* �>�&�(�-�4�:�&�3�O�(�- �+�4�6�.�*�2 �7�& �)�? �9�7�E�)�.�U�� �N�* �5�6�*�:�&�N�3�? �P�&�7�U 
�> �3�.�(�- �5�&�8�6�B �)�6�9�-�9 ��������������� ������ ������������� �"�� � � � . �3 �1 �& �= �� �%�*�S�2�. �5�4�)�4�'�3�A �7�5�4�1�4�P�*�3�7�8�:�4 �7�& 
�3�&�(�-�?�)�>�& �&�/ �: �-�R�'�0�* �	���	���H�	���	�����
 �2�� � �& �>�?�0�1�&�)�* �8�O�(�-�8�4 �E�)�&�/�4�: �3�*�2�D�N�*�2�* �9�7�E�)�.�U 
�3�& �5�6�*�7�3�A �7�8�6�&�8�.�,�6�&�+�.�(�0�A �>�&�P�1�*�3�*�3�.�* �:�6�7�8�.�*�: �7�0�E�2�&�3�*�/ �-�R�'�0�=�� �"�4�)�S�& �:�=�7�0�=�8�9�/�E�(�.�(�- �7�& 
�,�1�4�'�*�6�B�3 �2�D�N�*�2�* �:�M�&�0 �/�*�)�3�4�>�3�&�P�3�* �0�4�3�M�8�&�8�4�:�&�U�� �N�* �3�.�* �7�E �0�6�.�*�)�4�:�A�-�4�� �&�1�* �5�&�1�*�4�,�A�3��
�3�*�-�4 �:�*�0�9�� 

�% �6�4�>�7�&�-�9 �-�R�'�0�= �	������ �&�N �	������ �2 �7�& �:�=�7�0�=�8�9�/�* �(�-�9�)�4�'�3�A �7�5�4�1�4�P�*�3�7�8�:�4 �2�&�1�O�(�- 
�+�4�6�&�2�.�3�.�+�A�6 �:�6�(�-�3�4�7�*�3�C�3�7�0�*�-�4 �:�*�0�9 �������������"� �#���������� ��� ���� � � � 9 � 7 � - � 2 � & � 3 � � �� �0�O�2 �: �-�R�'�0�* 
�	�
���� �2 �: �-�6�9�'�4�>�6�3�3�O�(�- �5�.�*�7�0�4�:�(�4�(�- �7�& �4�'�/�&�:�9�/�E �:�*�S�0�A �+�4�6�&�2�.�3�.�+�A�6�=�� �0�8�4�6�A �5�4�)�S�& ���� 
���D�-�1�*�6�& �2�&�/�E �8�=�5�.�(�0�O �:�6�(�-�3�4�7�*�3�C�3�7�0�= ���:�6�(�-�3�4�0�&�2�5�?�3�7�0�=�� �6�?�>�� ��� �����"���������! ���'������ 
��������������� �����! � " � & � 5 �5 �& ���� ���'������ ���'������ ���Q � � � 6 � ( � - � . �& � ( � � �� �! �2�*�8�*�6 �3�.�N�M�.�* ���	�
���� �2�� �7�2�* 
�:�M�&�0 �3�&�M�1�. �(�-�9�)�4�'�3�A �3�&�3�4�5�1�&�3�0�8�C�3�4�:�A �7�5�4�1�4�P�*�3�7�8�:�4�� �6�*�5�6�*�>�*�3�8�4�:�&�3�A �)�6�9�-�4�2 �	��������
�����"���#�! �����$�#�! � � �& �= �*�8 � � � 4 � - � 1 � * �6 �& �: �-�R�'�0�* �	�
�����H�	������ �2 �& �	�������H�	������ �2 �5�6�.�*�6�*�>�= 

���� 



numulitov vrchnopaleocénneho veku, �'�� �����������!���
�'���� ���������
�����!������ ���
���������"�����  ������ 
���#�������������
 �����
���� �
�
�
�� �������� �������	 ���
���� ���
�� �������� ���%������ 

�
�����������
�� �� ���M�%�.�( �
�������C�����	�� �0 �5�$ �/�>�H�, �6�$�. �/�,�6�2�/�2�*�,�&�.�J�0 �2�%�5�$�+�2�0�� �$�.�2 �$�- �%�,�2�5�6�4�$�6�,��
�*�4�$�)�,�&�.�J�0�, �K�4�6�$�0�, �2�' �1�$�'�/�2�I�1�=�+�2 �5�A�8�4�5�6�8�,�$ �8�2 �8�4�6�(�� � �8�2�4�,�$ �+�2 ���������O�2�8�&�(�� �5�/�,�(�1�( 
�$ �5�/�,�(�1�,�6�= �8�<�3�(�1�&�( �5 �6�0�$�8�J�0�, �H�.�8�4�1�$�0�,�� �" �+�/�%�H�>�&�+ �K�$�5�6�,�$�&�+ �6�2�+�6�2 �,�1�6�(�4�8�$�/�7 �3�4�,�%�A�'�$�-�A 
�5�/�,�(�O�2�8�&�( �5 �$�/�(�7�4�,�6�2�8�2�7 �3�4�>�0�(�5�2�7 �$�I �1�$�3�2�.�2�1 �8 �O�2�0 �3�4�(�8�/�<�'�$�-�A�� �" �0�,�.�4�,�6�,�&�.�(�- 
�;�<�.�/�$�'�1�(�- �+�0�2�6�( �5�$ �8�:�5�.�:�6�7�-�A �3�4�,�(�4�(�;�: �)�2�4�$�0�,�1�,�)�=�4�� �*�/�2�%�2�&�+�=�6�: �$ �2�5�6�4�$�.�?�'�:�� ���-�(�'�,��
�1�(�/�= �8 �+�M�%�.�( �
���
���C�
�����
 �0 �%�2�/�, �2�%�-�$�8�(�1�= �����
�����
���������������
 �������������������� � � � � �$�1�'�2�/�)�,�� �� 
�����
�����
���������������
 �5�3�� �$ �,�1�=�� ���.�4�(�0 �6�2�+�2 �5�$ �8 �6�J�&�+�6�2 �+�M�%�.�$�&�+ �;�$�K�>�1�$ �������
�������
�Q 
�&�+�7�'�2�%�1�= �$ �4�(�.�4�:�H�6�$�/�,�;�2�8�$�1�= �5�3�2�/�2�K�(�1�5�6�8�2 �5 �'�4�7�+�0�,�� ���
�������������
���������
���� ����������������
�������
���� ���(�7�5�5 �������������������������
 ���
�����������
 � � � � �$�4�6�+�(�/ � , �1�� �� �.�6�2�4�= �5�$ �'�2 �+�M�%�.�: �����	�� �0 
�1�(�0�(�1�>�� �!�4�K�,�6�A �;�0�(�1�7 �5�0�( �;�$�;�1�$�0�(�1�$�/�, �8 �.�8�$�1�6�,�6�$�6�>�8�1�2�0 �;�$�5�6�A�3�(�1�>�� 

���2�0�(�4�1�( �%�2�+�$�6�= �5�3�2�/�2�K�(�1�5�6�8�2 �8�<�3�1�,�6�=�+�2 �1�$�1�2�3�/�$�1�.�6�?�1�7 �; �+�M�%�.�: ���	���
���	�C 
�C���	�������	 �0 �;�$�5�6�7�3�7�-�A �'�4�7�+�: ���������
�����
���
���� �������������
������ � � �4�$�0�/ �( �6�6�( �(�6 � � �$�4�6�, �1� , �� 
���������������������� �������������������������� � � � � � ( �) � / �$�1� ' �4�( �� � � � ( � , �1�+�$�4� ' �6�� �����
�������
���
���� �5�3���� �	�
�������
���������
 
���
���������
�� �����/�$�&�.�� ���(�4 �&�+���� �, �( �/�5�( �1�� ��� �����������������L���3���2�*�4�$�4�1�0�7�5 ���(�)�/�$�1�'�4�(���#�:�*�2��
������������ �������������� � � � ( � ) � / �$�1� ' �4�( �� ���'�( �2 �;�?�1�7 ���������������������� �������������������������� �C ���,�/�� ���
���������� �.�6�2�4�< 
�&�+�$�4�$�.�6�(�4�,�;�7�-�( �8�4�&�+�1�A �K�$�5�Q �8�4�&�+�1�=�+�2 �$�/�%�7 �$ �5�3�2�'�1�J �&�(�1�2�0�$�1�� �.�6�2�4�< �%�2�/�$ �8 �#�<�3�$�'��
�1�J�&�+ ���$�4�3�$�6�2�&�+ �;�,�5�6�(�1�< �!�
�����
�N �/�(�1 �8 ���6�4�<�I�2�8�5�.�(�- �+�2�4�1�$�6�,�1�( ���"�� � � �$�H�3�$�4�, � . �2�8�< �
���������� 
���$ �;�<�.�/�$�'�( �8�<�3�1�,�6�=�+�2 �1�$�1�2�3�/�$�1�.�6�?�1�7�� �$�.�2 �, �5�3�2�/�2�K�(�1�5�6�8�$ �)�2�4�$�0�,�1�,�)�=�4 �5 ���
�������������
����
�������
���� ���������������������
���� �0�@�I�(�0�( �5�A�8�4�5�6�8�,�( �5�/�,�(�O�2�8 �$ �5�/�,�(�O�2�8�&�2�8 �8 �,�1�6�(�4�8�$�/�( 
�
�������C�����	�� �0 �;�$�K�/�(�1�,�Q �. �8�4�&�+�1�=�0�7 �$�/�%�7 �$�I �5�3�2�'�1�=�0�7 �&�(�1�2�0�$�1�7�� 

�#�$ �;�0�,�(�1�.�7 �8�H�$�. �5�6�2�-�> �2�6�<�;�.�$ �*�(�2�/�2�*�,�&�.�(�-�� �K�, �5�.�@�4 �6�(�.�6�2�1�,�&�.�(�- �3�4�>�5�/�7�H�1�2�5�6�, �6�2�+�6�2 
�5�/�,�(�O�2�8�&�2�8�=�+�2 ���8�4�6�1�=�+�2�� �.�2�0�3�/�(�9�7 �8 �3�2�'�/�2�I�> �D�*�2�5�$�7�5�.�(�-�� ���%�4�(�;�2�8�5�.�(�-�� �5�(�'�,�0�(�1�6�<��
�&�,�( �8�4�&�+�1�(�- �.�4�,�(�'�: �$ �3�$�/�(�2�*�=�1�7�� 

�# �%�,�2�)�$�&�,�<�/�1�(�+�2 �+�N�$�'�,�5�.�$ �5�$ �;�/�2�I�(�1�,�( �$�5�2�&�,�<�&�,�> �8 �3�4�,�(�%�(�+�7 �&�(�/�=�+�2 �3�4�2�)�,�/�7 �1�(�0�(�1�>�� 
�3�4�,�K�2�0 �'�2�0�,�1�7�-�A�&�( �3�2�5�6�$�8�(�1�,�( �0�$�-�A �$�*�/�7�6�,�1�2�8�$�1�= �)�2�4�$�0�,�1�,�)�=�4�:�� ���$ �;�<�.�/�$�'�( �3�2�;�1�$�6��
�.�2�8 �; �$�/�%�7 �$ �&�(�1�2�0�$�1�7 �#�<�3�$�'�1�J�&�+ ���$�4�3�<�6 �0�@�I�(�0�( �.�2�1�H�6�$�6�2�8�$�Q�� �I�( �6�(�1�6�2 �6�:�3 
�$�5�2�&�,�<�&�,�( �8 �3�,�(�1�,�'�1�J�&�+ �%�4�$�'�/�2�8�J�&�+ �-�(�'�1�2�6�.�<�&�+ �1�,�.�'�: �1�(�'�2�5�$�+�7�-�( �8�J�4�$�;�1�= �;�$�5�6�A�3�(�1�,�(�� 
���$�2�3�$�. �3�4�(�8�/�<�'�$�-�A �0�2�1�2�5�3�2�/�2�K�(�1�5�6�8�< �5 �3�(�/�$�*�,�&�.�J�0�, �)�2�4�0�$�0�, �$ �$�*�/�7�6�,�1�2�8�$�1�= �)�2�4�0�: 
�5�$ �8�:�5�.�:�6�7�-�A �+�/�$�8�1�( �8�2 �)�/�:�H�2�8�J�&�+ �5�(�.�8�(�1�&�,�<�&�+ �0�$�1�>�1�5�.�(�- �$ �.�/�$�3�5�.�(�- �5�=�4�,�(�� ���. �6�,�(�I 
�7�8�<�I�,�0�( �3�2�0�(�4�1�( �8�(�N�.�A �0�2�&�1�2�5�Q �5�A�8�4�5�6�8�,�$ �������� �0���� �.�6�2�4�A �5�>�&�( �0�2�+�/�2 �5�K�$�5�6�, �8�:�8�2�/�$�Q 
�6�(�.�6�2�1�,�&�.�= �1�$�+�4�2�0�$�'�(�1�,�( �$ �1�<�%�(�+ �'�2 �)�/�:�H�2�8�=�+�2 �8�J�8�2�-�$ �$�/�%�7�� �$�.�J �3�2�;�1�<�0�( �; �0�$�1�>�1��
�5�.�(�+�2 �$ �.�4�>�I�O�$�1�5�.�=�+�2 �3�4�>�.�4�2�8�7�� �1�,�( �-�( �0�2�I�1�= �;�$�K�/�(�1�,�Q �6�2�6�2 �5�A�8�4�5�6�8�,�( �8�2 �8�4�6�( �'�2 
�1�,�(�.�6�2�4�(�- �; �3�,�(�1�,�'�1�J�&�+ �5�=�4�,�>�� 

���$ �;�<�.�/�$�'�( �5�3�2�0�>�1�$�1�J�&�+ �%�,�2�)�$�&�,�<�/�1�:�&�+ �$ �/�,�6�2�/�2�*�,�&�.�2���)�$�&�,�<�/�1�:�&�+ �'�P�6 �5�A�8�4�5�6�8�,�( 
�5�/�,�(�O�2�8�&�2�8 �8 �+�M�%�.�( �
�������C�����	�� �0 �;�$�K�/�(�O�7�-�(�0�( �'�2 �0�$�1�>�1�5�.�(�- �-�(�'�1�2�6�.�: �%�4�$�'�/�2�8�=�+�2 
�3�<�5�0�$�� 

���' �����	�� �0 �'�2 �.�2�1�(�K�1�(�- �+�M�%�.�: ���������� �0�� �8�4�6 �2�8�(�4�,�/ �)�/�:�H�2�8�= �(�2�&�=�1�1�( �5�A�8�4�5�6�8�,�( 
�5 �3�4�(�8�$�+�2�7 ���$�5�, �����
�� �3�,�(�5�.�2�8�&�2�8 �1�$�' �>�/�2�8�&�$�0�,�� ���,�(�5�.�2�8�&�( �1�$ �;�<�.�/�$�'�( �*�4�$�1�7�/�2�0�(�6�4�,�&��
�.�=�+�2 �;�/�2�I�(�1�,�$ �3�$�6�4�,�$ �3�4�(�8�$�I�1�( �. �-�(�0�1�2�;�4�1�1�J�0 �8�$�4�,�(�6�$�0 �����' �;�4�1�,�6�2�5�6�, 

���� 



0,08—0,12 mm). Menej hojné sú stredozrnné pieskovce (Md 0,30 mm; tab. 1). 
�������E�� �*�6�1�)�-�3�7�&�- �5�*�-�A�#�,�'�� �.���1�/�'�� �) ���/�)�9�5�-�3�B�+ �.�'�#�0�)�-�3�!�-�+ �� �"�/�-� �6�+ ���-� �/�� ������ 

���	�������F �� �0�1��� �'�*�,�7 �:�*�-�+�)�4 �&�-�/�,�8�, �0�: �"�-�+�'�,�2�(�:�!�-�2 �5�*�-�A�)�-�2 �.�'�#�0�)�-�3�!�-�3 ���1��� �� �	���� 
���)�- �0�1��� �'�*�,�7 �5�*�-�A�)�4 �-�)�/�#�+ �)�/�#�+�#�F�� �0�� �3�4�0�)�4�1�2�(�: �:�*�-�+�)�4 �)�/�#�+�#�,�!�-�3�� �#�.�'�+�#�1���+�-�/��
�$�-�3���,�B�!�& �)�3���/�!�'�1�-�3 �� �/�-�&�-�3�!�-�3�� ���/�,�6 �)�/�#�+�#�F�� �0�: �����
�D���(�,�# �-�0�1�/�-�&�/���,�,�7 �0 �,�8�5�)�4�+ 
�0�1�2�.�F�-�+ �5���-� �*�#�,�'�� ���
�<������ 

�@�'�3�!�# �� �,�#�0�1��� �'�*�,�7 �:�*�-�+�)�4 �&�-�/�,�8�, �/�#�.�/�#�5�#�,�1�2�(�# �-�/�1�-�)�*���0�� �.�*���%�'�-�)�*���0 �� �0�.�-�/���"�'�!�)�4 
�+�'�)�/�-�)�*�8�,�� �C���0�1�6 �(�# ���( �)���*�!�'�$�'�)�6�!�'�� �A�'�3�!�-�3�� ��� �0���& �A�'�3�!�-�3 �,�#�.�/�#�3�4�?�2�(�# �� �� ���1��� �� �	���� 

��� �/�� �� ���*���0�'�$�'�)���D�,�B �"�'���%�/���+ �.�'�#�0�)�-�3�!�-�3 ������ ���#�1�/�6�,�#�) �	�������� 
�� �< �)�/�#�+�#�F �� �0�1��� �'�*�,�7 �:�*�-�+�)�4 �&�-�/�,�8�, 
�� �< �A�'�3�!�# �� �,�#�0�1��� �'�*�,�7 �:�*�-�+�)�4 �&�-�/�,�8�, 
�� �< �8�*�-�3�6 �5�6�)�*���"�,�6 �&�+�-�1�� 

���� �)�/�#�+�#�,�,�7 �.�'�#�0�)�-�3�!�# 
������ �"�/�-� �-�3�7 �.�'�#�0�)�-�3�!�# 

�������� �"�/�-� �4 
������ ���/�)�9�5�4 
���� ���/�)�9�5�-�3�7 �.�'�#�0�)�-�3�!�# 
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����� �� �	 ���-�"�6�*�,�# �5�*�-�A�#�,�'�# �.�'�#�0�)�-�3�!�-�3 �+���%�2�/�0�)�#�( �(�#�"�,�-�1�)�4 �3 �� ���/�1 ���2� �'�,�����	 
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�A�'�3�!�# 
�+�2�0�)�-�3�'�1 
�)�/�#�+�#�,�!�# 
�#�.�'�+�#�1���+�-�/�$�-�3���,�7 
�)�3���/�!�'�1�4 
�3�6�.�#�,�!�# 
�8�*�-�3�!�#�� �$�4�*�'�1�4 
�/�-�&�-�3�!�# 
�5�6�)�*���"�,�6 �&�+�-�1�� 
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pri�L�4�2 �4�6�8�4�0�1�&�7 �5�6�*�:�1�=�)�& �3�&�) �5�1�&�,�.�4�0�1�&�7�4�2 ���4�1�.�,�4�0�1�&�7 �D �&�3�)�*�<�?�3���� �E�1�4�2�0�; �:�=�5�*�3��
�(�4�: �6�*�5�6�*�<�*�3�8�9�/�B �2�.�0�6�4�<�6�3�.�8�> �:�&�6�.�*�8�;�� �.�'�& �4�/�*�)�.�3�*�1�> �7�& �:�;�7�0�;�8�9�/�B �-�6�9�'�4�<�6�3�3�*�/�I�.�* 
�8�;�5�;�� �%�&�7�8�B�5�*�3�.�* �B�1�4�2�0�4�: �:�=�5�*�3�(�4�: �7�& �5�4�-�;�'�9�/�* �: �6�4�<�2�*�)�<�? �
���
�
�D�	�������� �� ���8�&�'�� �	�� 
�E�1�4�2�0�; �?�1�4�:�(�4�: �& �+�;�1�.�8�4�: �7�B �5�4�2�*�6�3�* �'�4�-�&�8�4 �<�&�7�8�B�5�*�3�> ���������
 �	�������� � � � � �� �L�4 �7�:�*�)�L�? 
�4 �3�?�<�0�4�2 �7�8�9�5�3�. �I�8�6�9�0�8�B�6�3�*�/ �& �2�.�3�*�6�&�1�4�,�.�(�0�*�/ �<�6�*�1�4�7�8�. �5�.�*�7�0�4�:�(�4�: �& �4 �I�5�*�(�.�+�.�(�0�K�(�- 
�5�4�)�2�.�*�3�0�&�(�- �.�(�- �)�*�5�4�<�?�(�.�*�� 
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Na základe litologického charakteru ich považujeme za ekvivalenty ílovcov z belo-
vežských vrstiev povrchového antiklinálneho pásma Kvetnej (A. Matéjka 1963). 
Podobne aj flyšové súvrstvie s vápnitými drobovými a arkózovitými pieskovcami 
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surficial structure of the región and to facilitate correlation between the surficial structure and the drilling 
results. 

In places of distinct uplift of the northeastern part of the Vienna Basin, approximately 4 km f ar f rom its 
periphery, the flyschoid deposits of the Brezová group were drilled through to the depth of 1876 m. They 
are grey, grey-green calcareous claystones, frequent fine-sandy, fine- to medium-grained calcareous 
sandstones, conglomerates and breccias with heterogeneous pebble materiál with reef limestones 
representing a significant sedimentation feature. A particular sedimentation type of bed sequence is also 
reflected in polymict conglomerates and breccias. Clastic materiál belongs predominantly to carbonates, 
less to sandy and pelitic sediments, and infrequent are fragments of crystalline rocks. Conglomerates and 
breccias control the paleogeographical situation in the source areas and facilitate explanation of tectonic 
movements proceeding during their de pošití on. The conglomerates and breccias are sediments f rom the 
Middle Triassic-Paleocene — Lower Eocéne, and they are lithologically identical with sediments of the 
adjacent tectonic units and with sediments produced by the post-Gosau sedimentation cycle proper. It is 
therefore assumed that the Mesozoic rocks passed into Upper Cretaceous from the upper subhercynían 
nappes. Organodetrital limestones and sandstones of the Upper Cretaceous and of the Paleogene 
originate from the parent sediment of the samé sedimentary cycle. They are products of tectonic activity 
and „cannibalism" of the sediments themselves. 

This phenomenon, and the following tectonic imbrication of the beds of the Brezová group make the 
exact stratigraphical ranging difficult. In some rock fragments are besides well preserved associations of 
Upper Senonian Globotruncana in the parent rock also poorly preserved globigerines from the group 
Globigerina velascoensis C u s h m a n and G/, linaperta F i n 1 a y and larger f oraminifers with Nummulites 
pernatus Schaub. For example at a depth of 1160,5—1162,5 m is a poor recrystallized association of 
Upper Senonian globotruncanes together with larger foraminifers Orbitoides média média (Archiac), 
O. média pluniformis Papp. The association does not display any traces of resedimentation, it is, 
however, associated with recrystallized discoasters and with the species Coccolithus cavus Hay et 
Mohler, and the beds are therefore to be referred to as Paleogene. From the biofacial viewpoint, the 
náture of the association varies in the depth range of 600—1100 m. Together with sporadical planktón 
there are also primitive agglutinated foraminifers of the genera Hyperammina, Dendrophrya, Rhabdam-
mina and Trochamminoides. 

The vertical scope of the said species prevents a more detailed stratigraphical ranging of the beds than is 
the Upper Paleocene — Lower Eocéne. 

The beds at the depth of 1876—2709 m differ in their lithological content and in biostratigraphical 
characters from the over jacent beds in the drill hole. The beds are marls, marlstones and marly limestones. 
In deeper parts of the interval the marlstones with silt admixture increase in amount to get predominant in 
the entire bed sequence. Basing úpon calcareous nannoplank ton like Cretarhabdus crenulatus B r a m 1 e t -
te et Martini, Eifíelithus turriseiffeli (Deflandre) Reinhardt, Watznaueria barnesae (Black), 
Perch-Nielsen, Zygolíthus diplogrammus Deflandre, Zygolithus erectus Deflandre, and úpon 
foraminifers with Haplophragmoides nonioninoides we refer the beds to as Upper Albian — Lower 
Cenomanian. The dominánt position of agglutinated foraminifers and the resemblance of the beds to the 
flysch sequences prevent us from ranging the beds among the Pienid serieš and they are therefore ranged 
to the Manín unit of the Klippen Belt. From the depth of 2706 m down to the final depth (3236 m) an 
Eocéne flysch bed sequence was proved, with sandstones predominant over claystones (approx. 2:1). As 
for their materiál composition, the sandstones belong among greywackes and arkose types. The 
association of heavy minerals is indicative of zircon zóne characteristic for the western part of the Magura 
flysch area. Claystones containing clastic admixture up to 25 % are mostly composed of quartz, 
muscovite, calcite, sporadically also fragments of feldspars. 

In the interval 3130—3145 m encountered were variegated red and green fine-grained claystones, 
most likely of the Beloveža beds. From the depth of 2803—2807 m the species Discoaster barbadiensis 
Tan Sin Hok andfrom3170 m — Discoaster ex gr .tómnoífi/erBramlette etRiedel were recorded. 
The nannoplankton is indicative of the Lower to Middle Eocéne of the penetrated flysch beds. 
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It was expected, that below the cover of post-Gosau sedimentation (about 800 m) the drill hole would 
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12-dril hole Lubina-L 13-suggested drill hole Lubina-2, 14-thrust planes of internal units of the 
Carpathians, 15-thrust plané of the Klippen Belt and of the Manín unit, 16-significant tectonic lines. 

Text-fig. 1 Geological map of the surroundings of Lubina (A. Began — B. Leško 1967). 
1-Neogene sediments, 2-the Biele Karpaty unit of the Magura flysch (Paleogene), 3-Paleocene-
Oligocene, 4-organogene limestones, 5-Upper Cretaceous, 6-exotic conglomerates, 3—6-post-gosau 
sediments of the Brezová group, 7-Jurassic-Cretaceous of the Klippen Belt; 8-marls and cherty 
limestones: Tithonian-Aptian, 10-quartzose shales: Keuper, 8—10-Manín unit, 11-spotty marls and 
limestones: Lias of the Krížna unit, 12-marls and limestones: Neocomian, 13-cherty and crinoidal 
limestones: Jurassic, 14-grey limestones: Rhaetic, 15-dolomites: MiddleTriassic, 16-limestones: Middle 
Triassic, 12—I6-higher „subtatran" nappes, 17-Mesozoic covered by Ouaternary sediments, 18-signific-
ant thrust planes, 19-situation of deep drill holes. 

Fig. 3 Classification diagram of sandstones (J. Petránek 1963) 
Q — quartz and stable fragments of rocks, F — feldspars and unstable rock fragments, C — clayey matrix, 
I. Quartz sandstones, II. subgraywackes, III. graywackes, IV. arcoses, V. arcose sandstones 

Translated by E. Jassingerová. 
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LOKALIZÁCIA ODBERU VZORIEK Z OBLASTI ZÁPADNE OD ŽILINY, VJV OD k. HRADISKO 

(VRCHNÝ MAASTRICHT, 
SPODNÝ-STREDNÝ PALEOCEN) 
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k Hradisko 
(vzdialená 1060m) 
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M3 — vrchný maastricht, podzóna 
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asociácií vystupujúcich medzi zónou najvrchnejšieho maastrichtu s Abathomphalus 
mayaroensis (Bolli) a podzónou vrchného montu s Turborotalia (Acarinina) 
praecursoria uncinatas. 1. (= zóna Turborotalia (Acarinina) inconstans praecurso-
ria O. Samuela 1965 a O. Samuela et J. Salaja 1968). 

Maastricht 

Ako najvrchnejší �O�1�*�3 �7�*�3�B�3�9 �8�*�/�8�4 �4�'�1�&�7�8�. ������ ���<�7�*�1�& �	�������� �6�*�5�6�*�=�*�3�8�9�/�D �7�.�:�@ �7�1�.�*�3�* 
�7 �:�1�4�L�0�&�2�. �5�.�*�7�O�.�8�M�(�- �
�������Q�4�:�� �1�&�:�.�O�.�*�0 �5�.�*�7�0�4�:�(�4�:�� �5�4�1�C�- �*�;�4�8�.�(�0�M�(�- �=�1�*�5�*�3�(�4�: 
�& �4�6�,�&�3�4�,�@�3�3�<�(�- �4�6�'�.�8�4�.�)�4�:�M�(�- �:�>�5�*�3�(�4�: ������ � � �C�-�1�*�6 �	���
���� ���� �"�&�2�9�*�1�� ���� �"�>�1�&�/�� 
���� � � �C�-�1�*�6 �*�8 ���� ���4�6�=�& �	���
���� ���� �" �&�2�9�*�1�� ���� � � �B�-�1�*�6�*�8 ���� ���4�6�=�& �	�����
���� �"�5�4�)�3�M 
�2�&�&�7�8�6�.�(�-�8 �(�-�&�6�&�0�8�*�6�.�=�9�/�* �2�.�0�6�4�+�&�9�3�& �=�B�3�< �����������"� �#���������� �������!���!�"�#��� �"�������� �"�>�1�&�/ �*�8 
���� �"�&�2�9�*�1 �	���
�
�� �
���������P �O�4 �:�6�(�-�3�M �2�&�&�7�8�6�.�(�-�8 �4�'�7�&�-�9�/�* �'�4�-�&�8�D �2�.�0�6�4�+�&�9�3�9 �=�B�3�< 
���������������#���������������� �$��� �������! �7�� �	�� ������ �"�&�2�9�*�1�� ���� �" �>�1�&�/�� ���� ���C�-�1�*�6 �*�8 ���� ���4�6�=�& 
�	���
���� ���� �"�>�1�&�/ �	���������� ���*�/ �7�5�4�)�3�> �-�6�&�3�.�(�& �/�* �9�6�O�*�3�> �4�'�/�&�:�*�3�A�2 �7�& �)�6�9�-�9 ��������������
���#���������������� �$��� �������! �$��� �������! ���!�=�*�-�&�0�� �& ���#�����"� �#���������� �������!�!��� �� �����4�1�1�.���� �$�6�(�-�3�D 
�-�6�&�3�.�(�9 �9�6�O�9�/�* �4�'�/�&�:�*�3�.�* �7�& �)�6�9�-�9 �����������������#�!�� �����#������� �������!���! � � � � �6�C�3�3�.�2�&�3�3�� 
�& �:�<�2�6�*�8�.�* �,�1�4�'�4�8�6�9�3�0�>�3�� �#�D�8�4 �=�B�3�9 �: �=�2�<�7�1�* �)�*�8�&�.�1�3�@�-�4 �6�4�=�O�1�*�3�*�3�.�& �3�& �-�<�5�4�7�8�6�&�8�4��
�8�<�5�* �2�&�&�7�8�6�.�(�-�8�9 �: �#�9�3�.�7�0�9 ������ �G ���� � � �&�&�2�4�9�6�. �*�8 ���� �"�>�1�&�/ �	�������� �2�C�L�*�2�* 
�: �K�8�9�)�4�:�&�3�*�/ �4�'�1�&�7�8�. ���������	���������R�� ���)�* �4 �8�.�*�8�4 �5�4�)�=�B�3�<�� 

�&�� � �4�)�=�B�3�& ���#�����"� �#���������� �������!�!��� �� �G ���������������#���������������� �$��� �������! ��� �#���"�������!���� 
�: �0�8�4�6�*�/ �3�&�/�:�?�O�K�.�* �=�&�7�8�D�5�*�3�.�* �)�4�7�&�-�9�/�* ���#�����"� �#���������� �������!�!��� �� �����4�1�1�.�� �& ��������������
���#���� ������������ �$��� �������! ��� �#���"�������!�� ���� �, �, �* �6 � � �� 

�'�� ���������������#���������������� �$��� �������! �$��� �������! �7�� �7�� �$ �8�*�/�8�4 �5�4�)�=�B�3�* �7�& �5�4�5�6�. �7�5�4�2�A�3�&�3�M�(�- 
�)�6�9�-�4�(�- �4�'�/�&�:�9�/�* ���������������#���������������� �$��� �������! �$��� �������! ���!�=�*�-�&�0�� �& �����4�'�4�8�6�9�3�(�&�3�& 
�7�+�9�&�6�+�.�����&�5�5�&�6�*�3�8���� 

� �4�)�=�B�3�& �������"���������������#�! �����%��� �������!���!�� �)�*�+�.�3�4�:�&�3�> �5�C�:�4�)�3�* ���� ���� ���4�1�1�.�2 
���	�������� �	���
�
�� �&�0�4 �=�B�3�&�� �=�4�)�5�4�:�*�)�> �3�&�/�:�6�(�-�3�*�/�K�*�/ �O�&�7�8�. �2�&�&�7�8�6�.�(�-�8�9 �& �/�* �2�.�2�4�6�.�&�)�3�* 
�'�4�-�&�8�> �3�& �+�4�6�&�2�.�3�.�+�*�6�<�� �7�5�4�2�A�3�&�3�@ �9�L �: �5�6�*�)�(�-�>�)�=�&�/�D�(�.�(�- �5�4�)�=�B�3�&�(�-�� �0�9 �0�8�4�6�M�2 
�5�6�.�7�8�9�5�9�/�* �)�6�9�- �������"���������������#�! �����%��� �������!���! �����4�1�1�.���� 

���&�/�:�<�K�K�A �2�&�&�7�8�6�.�(�-�8 �6�*�5�6�*�=�*�3�8�9�/�* �3�&�3�4�5�1�&�3�0�8�B�3�4�:�> �=�B�3�& �
������� �������"���#�! ��� �����#�����!�� 
�0�8�4�6�> �=�4�)�5�4�:�*�)�> �+�4�6�&�2�.�3�.�+�*�6�4�:�*�/ �5�4�)�=�B�3�* ���������������#���������������� �$��� �������! �$��� �������! �7�� �7�� 
���*�+�.�3�4�:�&�1 �/�9 � �� �N�*�5�*�0 �*�8 �%�� �%�� ���&�< ���	���
���� �& �5�6�*�)�7�8�&�:�9�/�* �.�3�8�*�6�:�&�1 �2�*�)�=�. �5�6�:�M�2 
�4�'�/�&�:�*�3�A�2 �7�& �)�6�9�-�9 �
������� �������"���#�! ��� �����#�����!�� �5�4 �:�<�2�.�=�3�9�8�.�* �5�6�*�:�&�L�3�*�/ �:�?�O�K�.�3�< 
�:�6�(�-�3�4�0�6�.�*�)�4�:�M�(�- �+�4�6�.�*�2�� ���6�9�- �
���"� �������"���#�! ���#� �#�!�� �(�-�&�6�&�0�8�*�6�.�7�8�.�(�0�M �5�6�* �3�&�/�:�6�(�-�3�*�/��
�K�A �2�&�&�7�8�6�.�(�-�8�� �3�*�'�4�1 �: �K�8�9�)�4�:�&�3�M�(�- �5�6�4�+�.�1�4�(�- �=�.�7�8�*�3�M�� 

�"�5�4�1�4�O�*�3�7�8�:�> �=�B�3�< �
������� �������"���#�! ��� �����#�����! �7�D �=�&�7�8�D�5�*�3�@ �-�1�&�:�3�* �)�6�9�-�2�.�� �������#������
����� �������� �����"��� ���������"�� � � � � �4 �6�0�&�� � ! � * � . �3 � - �&�6� ) �8 �� ��� ���������������!������������ ���%����������� �����! �$�*�0�7�-� . ��
�3�&�� ��� ���"��� ���������#�! �����������#�! � � �6 �&�2�1�* �8�8�* �*�8 � � �&�6�8�. �3� . �� ��� ���"��� ���������#�! ��� �����#�����"�#�! 
� � �6�&�2�1�*�8�8�* �*�8 � � �&�6�8� . �3� . �� ��� ����� ���!��������� �� ����� ��������� ���� � � �6�0�- �&�3� , �* �1�7�0� . � / �� ��� ����� ���!����
������� �� �����#�����"������ � � � � �1�&�(�0�� ���9�0�6�<�� ���������������"���#�! �"�#� � ���!�������������� � � � � �* �+�1�&�3�)�6�*�� � ! �* � . �3��
� - �&�6�) �8�� �����"��� �������������"���! ���#����� �� �"�#�! �� �6 �& �2 �	 �* �	�	 �* �*�8 �� �& �6 �8 �. �3 �.�� �	�����#���� �������#�!�!�� �8�& �$ �* �0 �7 ��
�-�.�3�&�� �
������� �������"���#�! ��� �����#�����! � � �4 �6�0�&�� ��������� ���������#�! �7�5���� �������!�������������� ��� �#�������"�� 

���� 



(Nôel) Shafik et Stradner, Vekshinella crux (Deflandre et Fert) Shafik et 
Stradner, Watznaueria barnesae (Black)Perch-Nielsen, Watznaueria biporta 
Bukry, Zygodiscus spiralis Bramlette et Mart ini , Zygolithus litterarius (G or -
ka) Reinhardt . 

Dán s. I. 
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nidadensis (Cushman et Renz), Chiloguembelina midwayensis (Cushman) a 
Chiloguembelina crinita (Glassner). 

b) Podzóna Planorotalia compressa. Pôvodne ju stanovil O. Samuel (1965) a O. 
Samuel et J. Sálaj (1968) ako zónu Globigerína compressa. V tejto práci je 
chápaná v zmysle definície M. Meijera (1969) a J. Sala ju, K. Požaryskej et J. 
Szczechurovej (1976). Najhojnejšie sú zastúpené tieto druhy: Globigerína 
pseudobulloides Plummer, Planorotalia compressa (PI u m m e r), Subbotina 
triloculinoides (Plummer), Globigerína varianta Subbotina a chiloguembeliny, 
reprezentované druhmi: Chiloguembelina morsei(Kline), Chiloguembelina trini-
dadensis (Cushman et Renz) a Chiloguembelina wilcoxensis (Cushman et 
Ponton). Pomerne �
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�2�(� �, �%�.�0� �,�(�-�(�%�$�0�.�4�$�) �7�;�-�6 �
�������������!�)���� �#�!�����������������"���"�� �  �2�. �/�.�#�7�;�-�$ �
�������������!�)���� 
� �"���$�������$�������������"�� �F�(� �1�2�.�F�-�$ �/�.�#�7�;�-�$ �����������!���#�������� ������� �!���"�"���� ���$�%�(�-�.�4� �+ �)�3 ���� � � �  �0��
�2�(�-�( ������������ � �*�. �(�-�2�$�0�4� �+ �,�$�#�7�( �/�0�4�E�, �4�E�1�*�6�2�.�, �#�0�3�'�3 ���!�$����� �������������#���$�" �#�����$���"�� �/�. 
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���/�.�+�.�F�$�-�1�2�4�8 �2�$�)�2�. �7�;�-�6 �/�0�$�#�1�2� �4�3�)�= �'�+� �4�-�$ �#�0�3�'�6 ���!�$����� �������������#���$�" �#�����$���" 
� � � � �2�0� �#�-�$�0�� ��� �6 �$�2 � � � . � ' �+�$�0�� �
���!���������$�" �����%���!�"�$�" � � � � �$�%�+� �- �#�0�$�� � � �0 �  � , �+�$�2�2�$ �$�2 
��� �0�2�(�-�(�� �������!�������"� �������!�� ��� ���!���$�����#�� � � �0�  � , �+�$�2�2�$ �$�2 �� � �0�2�(�-�( �  �.�)�$�#�(�-�$�+�9 �/�0�$�/�+� ��
�4�$�-�9 �*�0�(�$�#�.�4�9 �%�.�0�,�6�� 
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�$�2 �� �. �' �� �$ �0�� ���������������#���$�" ���� �%�$�" � � �  �6 �$ �2 � � � . � ' �+ �$ �0 �� ���'���������"���$�" �"���������������" � � �0 �  � , �+ �$�2�2�$ 
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1976). V porovnaní so stratotypom danu je tu naviac prítomná zóna Globigerína 
taurica — Globoconusa daubjergensis a podzóna Turborotalia (Acarínina) incon­
stans, ktoré pre jeho transgresívny a regresívny (erózny) charakter tam nie sú 
prítomné (J. Sálaj 1974). 

Poznamenávame, že súvrstvie danu v oblasti Hradiska je doteraz najlepšie 
faunisticky doložené súvrstvie v Západných Karpatoch vôbec. V oblasti Dolnej 
Polianky (Myjavská pahorkatina) je síce dán prítomný a niet pochybností o plynulej 
sedimentácii medzi kriedou apaleogénom (J. Sálaj 1960a; O. Samuel et J. Sálaj 
1961). Treba však �	�����������������D�� �@�  �+�* �,� �0�6�3�$�$ �
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Nanoplanktonovú zónu Ellipsolithus macellus NP4 definoval E. Martini (1970) 
ako interval medzi prvým výskytom druhu Ellipsolithus macellus po prvé objavenie 
sa druhu Fasciculithus tympaniformis. Táto zóna svojím rozpätím zodpovedá dvom 
foraminiferovým zónam Globoconusa kozlowskii a Turborotalia (Acarínina) prae­
cursoria uncinata s. I. 
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Landén s. 1. 
Z ���K�%�(�-�6�/�% �4�5�-�3�5�-�7�2�=�,�3 �4�5�) �9�5�'�,�2�I �4�%�0�)�3�'�=�2 �(�<�9�%�1�) ���	���������
�M �4�3�8�H�>�9�%�2�-�8 �7�)�5�1�>�2�8 
�0�%�2�(�=�2�� �/�7�3�5�=�,�3 �6�7�5�%�7�3�7�:�4 �2�%�9�5�,�3�0 ���� � � �8�1�3�2�7 �������	���� �����
���� �6�/�@�5 �%�/�3 �6�7�5�%�7�3�7�:�4 
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�4�5�9�=�,�3 �9�I�6�/�:�7�8 �(�5�8�,�8 ��������� �����%���&�$ �����������!�������� �4�3 �4�5�9�I �9�I�6�/�:�7 �(�5�8�,�8 �	���$��� ���$�%���# 
�����������&�$�� � �4�3�0�3�J�)�2�6�7�9�< �7�)�.�7�3 �;�?�2�: �6�A �;�%�6�7�A�4�)�2�= �,�0�%�9�2�) �(�5�8�,�1�- ��������� �����%���&�$ �����������!�������� 
�  �8�0�0�-�9�%�2�� ��� ����� �����%���&�$ �����'�&�$ ���%�: �)�7 � � �3�, �0�)�5�� ���#�&�����!������� �����%���&�$ �$�&���#� �%�&�����&�$ 
� � � ) �5 � ' � , � � � � � - � ) �0 �6�) �2�� ��� �(�����&�$ ���#���%�����&���&�$ ���%�: �)�7 � � �3�,�0�)�5�� ���)��� �����$���&�$ �$������� �������$ 
� � �5 �%�1�0�) �7�7�) �)�7 � �8�0�0�-�9�%�2�� 

���
 



Vrchný paleocén (stredná a vrchná �������F �+�!�-�$�8�-�3 �1�� ������ �*�2�.�0�D �4 �B�2�3�$�.�4�!�-�%�) �.�"�+�!�1�2�( 
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v tejto zóne už prítomný. V nadloží zóny Globorotalia velascoensis vystupuje už 
asociácia foraminifér spodnoeocénnej zóny Globorotalia edgari definovanej H. M. 
Bollim et P. Premoli Silvom (1972), ktorá je ekvivalentná zóne Globorotalia 
simulatilis definovanej J. Sal aj o m (1969). 

Nanoplanktónová zóna, ktorá charakterizuje rozhranie paleocénu a eocénu, je 
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9 — Globigerina variantu S u b b o t i n a x 200 
N° PZ-6-4-0,50. Hradisko. Podzóna Globigerina pseudobulioides. Spodný dán. 

10 — Subbotina trivialis S u b b o t i n a x 200 
N° PZ-6-4-0,50. Hradisko. Spodný dán. 

11 — Subbotina tnviahs S u b b o t i n a x 250 
N° PZ-6-4-0,50. Hradisko. Spodný dán. 

12 — Globigerina pseudobulioides P l u m m e r x 225 
N" PZ-6-4-0,50. Hradisko. Spodný dán. 

Tabuľka IX 

1 — Globigerina danica ( B a n g ) x 175 
N° PZ-6-4-0,50. Hradisko. Podzóna Globigerina pseudobulioides. Spodný dán. 

2 — Planorotalia compressa ( P l u m m e r ) x 200 
N° PZ-6-5-0,50. Hradisko. Podzóna Planorotalia compressa. Vrchný dán. 

3 — Planorotalia compressa ( P l u m m e r ) x 200 
N° PZ-6-5-0,50. Hradisko. Vrchný dán. 

4 — Globigerina spiralis Bol I i X 175 
N° Px-7. Hradisko. Spodný mont. 

5 — Turborotalia (Acarinina) inconstans inconstans ( S u b b o t i n a ) x 120 N° Px-7. Hradisko. 
Spodný mont. 

6 — Globigerina pseudobulioides P l u m m e r x 120 
N° Px-7. Hradisko. Spodný mont. 

7 — Turborotalia (Acarinina) inconstans inconstans ( S u b b o t i n a ) x 110 
N° Px-7. Hradisko. Spodný mont. 

8 — Turborotalia (Acarinina) inconstans inconstans ( S u b b o t i n a ) x 130 
N° Px-7. Hradisko. Spodný mont. 

9 — Globigerina trinidadensis Boli i x 130 
N° Px-7. Hradisko. Spodný mont. 

10—n — Globigerina trinidadensis Boll i x 120 
N° Px-7. Hradisko. Spodný mont. 

12 — Globigerina spiralis Boll i x 250 
N° Px-7. Hradisko. Spodný mont. 

Tabuľka X 

1 — Globoconusa kozlowskii ( B r o t z e n et P o ž a r y s k a ) x 300 
N° Px-7. Hradisko. Zóna Globocunusa kozlowskii. Spodný mont. 

2 — Globoconusa kozlowskii ( B r o t z e n et P o ž a r y s k a ) x 400 
N° Px-7. Hradisko. Spodný mont. 

3 — Globoconusa kozlowskii ( B r o t z e n et P o ž a r y s k a ) x 350 
N° Px-7. Hradisko. Spodný mont. 

4 — Globoconusa kozlowskii ( B r o t z e n et P o ž a r y s k a ) x 400 
N° Px-7. Hradisko. Spodný mont. 

5 — Globoconusa kozlowskii ( B r o t z e n et P o ž a r y s k a ) x 400 
N° Px-7. Hradisko. Spodný mont. 

6 — Globigerina spiralis Boll i x 200 
N° Px-7. Hradisko. Spodný mont. 
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7 — Subbotina trivialis S u b b o t i n a x 200 
N° Px-7. Hradisko. Spodný mont. 

8 — Subbotina trivialis S u b b o t i n a x 200 
N° Px-7. Hradisko. Spodný mont. 

9 — Globigerina n. sp. x 175 
N° Px-7. Hradisko. Spodný mont. 

10 — Globigerina trinidadensis Bol l i x 130 
N° Px-7. Hradisko. Spodný mont. 

11 — Globigerina trinidadensis Bol l i x 1500 
detail 

12 — Globigerina spiralis Bol l i x 200 
N° Px-7. Hradisko. 
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N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

4 — Cretarhabdus crenulatus Bramlette et Martini x 5000 
distálna strana 
N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

5 — Cretarhabdus conicus Bramlet teetMart in i x 7000 
proximálna strana 
N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

6 — Cribrosphaera laughtom(Black) Bukry x 5000 
proximálna strana 
N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

7 — Eiffelithus turriseiffeli (Deflandre) Reinhardt x 5000 
distálna strana 
N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

8 — Ljrhrap/iicíirescjuacirarus Bramlette et Martini x 4500 
N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

9 — Nephrolithus frequens Gorka x 5000 
proximálna strana 
N" KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

10 — Nephrolithus frequens Gorka x 4500 
distálna strana 
N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

11 — Watznaueria biporta Bukry x 4500 
proximálna strana 
N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 

12 — Vekshinella cruciata (NocI) Shafik et Stradner x 5000 
distálna strana 
N° KPK-1,75. Hradisko. Zóna Nephrolithus frequens. 
Vrchný maastricht. 
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4 — Thoracosphaera operculata B r a m l e t t e et Mar t i n i x 2500 
N° KPK-2,75. Hradisko. Zóna Markalius inversus. Spodný dán. 

5 — Watznaueria barnesae (B lack) Pe rch -N ie l sen x 6000 
distálna strana 
N° KPK-3,75. Hradisko Zóna Markalius inversus. Spodný dán. 

6 — Zygolithus diplogrammus De f land re x 4000 
distálna strana 
N" KPK-3,75. Hradisko. Zóna Markalius inversus. Spodný dán. 

7 — Cruciplacolithus tenuis ( S t r a d n e r ) H a y e t M o h l e r x 10 000 
proximálna strana 
N" KPK-4,75. Hradisko. Zóna Cruciplacolithus tenuis. Dán. 

8 — Cruciplacolithus tenuis ( S t r a d n e r ) H a y e t M o h l e r x 10 000 
distálna strana 
N° KPK-4,75. Hradisko. Zóna Cruciplacolithus tenuis. Dán. 

9 — Markalius sp. x 50(X) 
distálna strana 
N° KPK-4,75. Hradisko. Zóna Cruciplacolithus tenuis. dán. 

10 — Vekshinella crux (De f landre et Fe r t )Sha f i k et S t r a d n e r x 10000 
proximálna strana 
N" KPK-4,75. Hradisko. Zóna Cruciplacolithus tenuis. Dán. 

II Vekshinella crux (Def landre e t F e r t ) Shaf ik et S t r a d n e r x 10 000 
distálna strana 
N° KPK-4,75. Hradisko. Zóna Cruciplacolithus tenuis. Dán 

12 — Zygodiscus spiralis B ram le t t e et Mar t in i x 5000 
distálna strana 

N° KPK-4,75. Hradisko. Zóna Cruciplacolithus tenuis. Dán. 
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8 _ Markalius inversus ( D e f l a n d r e ) B r a m l e t t e et M a r t i n i x 4250 
proximálna strana 
N° KP-9,75. Hradisko. Zóna Ellipsolithus macellus. Spodný mont. 

9 — Markalius sp. x 7000 
distálna strana 
N° KP-11,75. Hradisko. Zóna Ellipsolithus macellus. Spodný mont. 

10 — Zygodiscus sígmoides B r a m l e t t e e tSu l l i van x 5000 
distálna strana 
N° KP-12,75. Hradisko. Zóna Ellipsolithus macellus. Spodný mont. 

11 — Neochiastozygus cf. concinnus ( M a r t i n i ) P e r c h - N i e l s e n x 8000 
proximálna strana 
N° KP-12,75. Hradisko. Zóna Ellipsolithus macellus. Spodný mont. 

12 — ? Toweius sp. x 10 000 
proximálna strana 
N° KP-12,75. Hradisko Zóna Ellipsolithus macellus. Spodný mont. 

���������9�%�� ���� 

�
 �7 �����	�	�����
�������� �	�������� � � � � �1 �!�- � � � ) � # �& � ! �+ �0 ���	�	�	 
� �$�,�-�3�&�(�� �,�-�+���(�� 
���� ���������	�������� ���+��� �$�,�%�)�� ���4�(�� �������
���������
�������� �����	���������� �,�� �,���� �*�)� �2�4�(�� ���������
���� �	�������
�	���������� ���-�+�!� �(�8 
�'�)�(�-�� 

�� �7 ���)���!�)���$�-�(�.�, �����/�.�, � � � � �1 �!�- � � � ) � # � & � ! �+ �0 �
�	�	�	 
�*�+�)�0�$�'�3�&�(�� �,�-�+���(�� 
���5 ���������	�������� ���+��� �$�,�%�)�� ���4�(�� �������
���������
�������� �����	���������� �,�� �,���� �*�)� �2�4�(�� ���������
���� �	�������
�	���������� ���-�+�!� �(�8 
�'�)�(�-�� 

�� �7 �������	�
�������	�����
�������� ���"�� �����������������
���� � � � ! � + � � � # � � � � � $ � ! � & � , � ! �( �0 ���	�	�	 
� �$�,�-�3�&�(�� �,�-�+���(�� 
���5 ������������������ ���+��� �$�,�%�)�� ���4�(�� �������
���������
�������� �����	���������� �,�� �,���� �*�)� �2�4�(�� ���������
���� �	�������
�	���������� ���-�+�!� �(�8 
�'�)�(�-�� 

�
 �7 �������	�
�������	�����
�������� �����������������
���� � � � ! � + � � � # � � � � � $ � ! � & � , � ! �( �0 ���	�	�	 
�*�+�)�0�$�'�3�&�(�� �,�-�+���(�� 
���5 ���������	�������� ���+��� �$�,�%�)�� ���4�(�� �������
���������
�������� �����	���������� �,�� �,���� �*�)� �2�4�(�� ���������
���� �	�������
�	���������� ���-�+�!� �(�8 
�'�)�(�-�� 

�� �7 �����
�	�������
�� �������������������� � � � � �1 �!�- � � � ) � # � & � ! �+ �0 ���	�	�	 
� �$�,�-�3�&�(�� �,�-�+���(�� 
���5 ������������������ ���+��� �$�,�%�)�� ���4�(�� �������
���������
�������� �����	���������� �,�� �,���� �*�)� �2�4�(�� ���������
���� �	�������
�	���������� ���-�+�!� �(�8 
�'�)�(�-�� 

�� �7 �����
�����������
�������� �
�����
������ � � � � � + � ) � - � 2 � ! � ( �� � � � � �1 �!�- � � � ) � # � & � ! �+ �0 ���	�	�	 
� �$�,�-�3�&�(�� �,�-�+���(�� 
���5 ���������	�������� ���+��� �$�,�%�)�� ���4�(�� �������
���������
�������� �����	���������� �,�� �,���� �*�)� �2�4�(�� ���������
���� �	�������
�	���������� ���-�+�!� �(�8 
�'�)�(�-�� 

�� �7 �������������
���� �
�������������� � � � � � ! � " � & � � � ( �  � + � ! �� � � � + � � � ' � & � ! � - � - �! �!�- � � � � � + � - � $ � ( �$ �0 ���	�	�	 
�*�+�)�0�$�'�3�&�(�� �,�-�+���(�� 
���5 ���������	�������� ���+��� �$�,�%�)�� ���4�(�� �������
���������
�������� �����	���������� �,�� �,���� �*�)� �2�4�(�� ���������
���� �	�������
�	���������� ���-�+�!� �(�8 
�'�)�(�-�� 

�� �7 ���������
���� �	�������
�	�������� � � � � �1 �!�- � � � ) � # � & � ! �+ �0 ���	�	�	 
�*�+�)�0�$�'�3�&�(�� �,�-�+���(�� 
���5 ���������	�������� ���+��� �$�,�%�) ���4�(�� �������
���������
�������� �����	���������� �,�� �,���� �*�)� �2�4�(�� ���������
���� �	�������
�	���������� ���-�+�!� �(�8 
�'�)�(�-�� 

���	 



9 — Toweius craticulus Hay et M o h l e r x 5000 
proximálna strana 
N° KP-27,75. Hradisko. Zóna Ellipsolithus macellus s. s., podzóna Toweius craticulus. Stredný 
mont. 

10 — Toweius craticulus Hay et M o h l e r x 5000 
distálna strana 
N° KP-27,75. Hradisko. Zóna Ellipsolithus macellus s. s., podzóna Toweius craticulus. Stredný 
mont. 

11 — Zygodiscus sigmoides B r a m l e t t e et Su l l ivan x 6000 
distálna strana 
N° KP-27,75. Hradisko. Zóna Ellipsolithus macellus s. s., podzóna Toweius craticulus. Stredný 
mont. 

12 — Zygodiscus sigmoides B r a m l e t t e et Su l l ivan x 4000 
profil 
N° KP-27,75. Hradisko. Zóna Ellipsolithus macellus s. s., podzóna Toweius craticulus. Stredný 
mont. 
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Geologické práce, Správy 70 • str. 83—90 • geol. Úst. D. Štúra • Bratislava • 1978 

Ondrej Samuel — Jaroslav Haško 

Nové poznatky o paleogéne sv. �O�$�5�6�, �K�,�/�,�1�5�.�(�- �.�2�6�/�,�1�: 
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Obr. 1 Litostratigrafická kolónka paleogénu sv. �������
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mom zázrivského úseku bradlového pásma (J. Haško 1975: J. Haško — O. 
Samuel 1977). 
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Bystrická spracovala aj nanoplanktón, ktorý v súlade s mikrofaunou tiež poukazuje 
na ilerd. 

Druhové zloženie planktonických foraminifér plne zodpovedá biozóne Globoro­
talia subbotinae, ktorú O. Samuel (1965) resp. O. Samuel et J. Sálaj (1968) 
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�0�.�8�#�(�$�+�-�$ �(�-�2�$�0�/�0�$�2�.�4� �-�9 ���"�%�� ���� � � �$�0�. �"�' �������
 �B �*�0�(�$�#� ���/� �+�$�.�&�;�-�� ���� ��� �,�3�$�+ �$�2���� 
���9�+� �) �������� �B �/� �+�$�.�"�;�-�� ���� � � � : �- �#�3�+�$�1�"�3 �����
�� �B �1�$�-�=�-���� 

���/�.�#�-�I �$�.�"�;�- ���"�3�(�1�� �!�. �/�0�$�3�*�9�8� �-�I �8 �.�*�.�+�(�  ���$�#�$�#�8�$ ���#�.�*�� �!�.�# ���	�
�� ���� ��� �F�*�.�� �8�. 
�1�+�(�$�L�.�4�"�.�4�I�"�' �4�+�.�H�(�$�* �4�7�1�*�7�2�3�)�?�"�(�"�' �1�  �4 �/�(�$�1�*�.�4�"�.�4�I�"�' �4�0�1�2�4�9�"�'�� �� �,� �+�I�"�' �%�.�0� �,�(��
�-�(�%�;�0 �1�  �2�3 �4�7�1�*�7�2�3�)�$ �'�+� �4�-�$ ���������������������
 �������
���������
 ���(�-�+� �7 �  �4�$�K�,�( �1�/�.�0� �#�(�"�*�7 
�����������������
�����
 �����������
���������� �����"�'�5� �&�$�0���� �����������������
�����
 �������� �������������"� �
 �����(�-�+� �7�� �  ���� 
�������� ���������������������
���
 � � �  � , �3�$�+�� ���7�/�(�"�*�; �%�.�0�,�7 �8 �,�.�0�%�.�+�.�&�(�"�*�;�'�. �1�/�$�*�2�0�  �����������������
�����
 
�����������������
�� �B ���
�������������������
���
 �1�  �2�3 �-�$�4�7�1�*�7�2�3�)�?�� ���8�'�K� �#�.�, �-�  �2�.�� �H�$ �4�7�F�F�(�$ 
�,�$�-�.�4� �-�; �#�0�3�'�7 �1�? �8�-�9�,�$ � �*�. �8 �(�+�$�0�#�3 �2� �* � �) �8�. �1�/�.�#�-�;�'�. ���0�$�1�/�� �( �1�2�0�$�#�-�;�'�. �B 
���������������������
 �������
�������
 ���(�-�+� �7�� �-�(�$ �)�$ �,�.�H�-�; �-�  �8�9�*�+� �#�$ �%�.�0� �,�(�-�%�;�0 �)�$�#�-�.�8�-� �J�-�$ 
�1�2�0� �2�(�&�0� �%�(�"�*�I �3�4�$�#�$�-�? � �1�.�"�(�9�"�(�3 �8� �J�+�$�-�(�M�� ���.�#�K�  �4�$�*�.�4�;�'�. �0�.�8�/�:�2�(�  �4�7�1�*�7�2�3�)�?�"�(�"�' �1�  
�#�0�3�'�.�4 �,�.�H�-�. �3�4� �H�.�4� �M �)�$�#�(�-�$ �. �0�.�8�/�:�2�< �4�0�"�'�-�;�'�. �(�+�$�0�#�3 � �H �1�/�.�#�-�;�'�. �"�3�(�1�3 
�4�8�'�K� �#�.�, �-�  �-�$�/�0�<�2�.�,�-�.�1�M �2�7�/�(�"�*�I�"�' �(�-�#�$�6�.�4�I�"�' �%�.�0�(�$�, �/�0�$ �1�/�.�#�-�I �$�.�"�;�-�� ���.�#�K�  

���� 
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�1�8 �)�3�'�@�2�8 �%�/�3 �/ �-�0�)�5�(�8�� 

���8�7�@�7 �&�3�0 �3�4�?�Q �(�3�/�>�=�%�2�M �= �3�/�3�0�-�% �"�)�4�0�-�O�/�< �2�%�( �#�>�,�3�1 �=�3 �6�0�-�)�2�-�7�M�'�, �9�0�3�L�-�)�/�� 
���6�3�'�-�>�'�-�% �2�% �4�3�O�)�7 �(�5�8�,�3�9 �- �.�)�(�-�2�'�3�9 �.�) �4�3�1�)�5�2�) �&�3�,�%�7�>�� ���3�1�-�2�8�.�D�'�) �4�3�6�7�%�9�)�2�-�) 
�1�%�.�D �+�0�3�&�-�+�)�5�A�2�<�� �= �/�7�3�5�M�'�, �6�% �7�8 �9�<�6�/�<�7�8�.�D �	���� ���������!��� �� � ! �8�&�&�3�7�- �2�%�� �	���� �(�������������!�� 
� � �-�2�0�%�<�� ���0�� �&�3�:�)�5�- ���3�0�0�-�� �4�5�-�O�3�1 �+�0�3�&�3�5�3�7�>�0�-�) ���6�� �
���� �2�-�) �6�D �7�%�/ �,�3�.�2�) �=�%�6�7�D�4�)�2�@�� 
�	�������������!�������� ��� ���"����� �����!�"���� �� �0�%�) �6 �6�2�) �5 ���"�����������!�������� �������� �������!���������������!�� ���!�8�&�&�3��
�7�-�2�%���� �"�� �������� �9�-�%�'�)�6�4�-�2�8�0�3�-�2�*�0�%�7�% �!�%�1�8�)�0�� ���� �������� ���������������������� �����8�6�,�1�%�2 �)�7 
���)�5�1�D�(�)�=���� ���� �������� ������� � ���!�� ������� �� �����8�6�,�1�%�2�� �	������������������� ���  ���������% �������������&���� 
���5�9�@ �3�&�.�%�9�)�2�-�) �4�3�6�0�)�(�2�) �1�)�2�3�9�%�2�@�,�3 �(�5�8�,�8 ���5�)�6�4�� �*�<�0�3�+�)�2�)�7�-�'�/�M �.�)�1�8 �&�0�A�=�/�) 
�*�3�5�1�<�� �6�% �9�K�)�3�&�)�'�2�) �8�9�>�(�=�% �2�%�( ���� ���� � � �3�0�0�-�,�3 ���
�������� �
�������� �=�B�2�3�8 �
�����!������������ 
����������������� ��� �� �/�7�3�5�> �6�% �4�3�9�%�L�8�.�) �=�% �4�5�9�D �0�8�7�@�7�6�/�8 �=�B�2�8�� �# �(�C�6�0�)�(�/�8 �7�3�,�7�3 �4�5�)�(�1�)�7�2�D 
�%�6�3�'�-�>�'�-�8 �/�3�5�)�0�8�.�)�1�) �6�3 �6�7�5�)�(�2�M�1 �0�8�7�@�7�3�1�� �7�� � . �� �6 �9�5�'�,�2�3�8 �O�%�6�Q�3�8 �/�%�5�4�%�7�6�/�)�. �&�-�3�=�B�2�< 
�"�� �������� ������� � ���!�� ������� ���� 

���0�%�(�K�-�) �O�0�)�2�< �,�5�-�O�3�9�6�/�3���L�-�0�-�2�6�/�@�,�3 �9�M�9�-�2�8 ���9�5�'�,�2�M �0�8�7�@�7 �G �4�5�-�%�&�B�2�� �1�%�.�D �4�3 
�0�-�7�3�*�%�'�-�>�0�2�)�. �6�7�5�>�2�/�) �5�3�9�2�%�/�M �9�M�9�3�. �%�/�3 �7�<�4�-�'�/�M �9�2�D�7�5�3�/�%�5�4�%�7�6�/�M �4�)�0�)�3�+�@�2�� �7�%�/�L�) �3�( 
�9�5�'�,�2�@�,�3 �5�)�6�4�� �6�7�5�)�(�2�@�,�3 �0�8�7�@�7�8 �6�% �6�7�>�9�% �-�2�7�)�+�5�8�.�D�'�3�8 �6�D�O�%�6�Q�3�8 �6�)�(�-�1�)�2�7�%�O�2�@�,�3 
�&�%�=�@�2�8 �9�2�D�7�3�5�2�M�'�, ���%�5�4�>�7�� ���5�)�7�3 �2�-�) �.�) �1�3�L�2�@ �/�%�5�7�3�+�5�%�*�-�'�/�< �1�0�%�(�K�-�) �O�0�)�2�< �7�M�'�,�7�3 
�(�9�3�'�, �9�M�9�-�2�3�9 �4�5�)�6�2�) �9�<�1�)�(�=�-�Q�� 

�!�)�(�-�1�)�2�7�>�'�-�% �7�<�4�-�'�/�@�,�3 �9�M�9�-�2�8 �9�2�D�7�5�3�/�%�5�4�%�7�6�/�@�,�3 �4�%�0�)�3�+�@�2�8 �=�%�O�A�2�% �9 �0�8�7�@�7�) 
�&�%�=�>�0�2�<�1 �7�5�%�2�6�+�5�)�6�A�9�2�<�1 �,�5�8�&�3�(�)�7�5�-�7�-�'�/�M�1 �6�D�9�5�6�7�9�A�1�� �#�)�/ �&�%�=�>�0�2�<�'�, �9�5�6�7�-�)�9 �&�3�0 
�4�5�)�8�/�>�=�%�2�M �����P�/�M�1�- �*�3�5�%�1�-�2�-�*�)�5�%�1�- �= �0�3�/�%�0�-�7�< �N�5�)�1�3�K �% �#�)�P�/�> ���)�7�5�3�9�% �������	 �1 �=�� �3�( 
�/�� �����
 �1 �G �N�%�4�-�'�%���� �$ �4�5�9�)�. �0�3�/�%�0�-�7�< �= �.�)�1�2�3�=�5�2�2�M�'�, �=�0�)�4�)�2�'�3�9 ���� ���C�,�0�)�5 �8�5�O�-�0 
�%�6�3�'�-�>�'�-�8 �-�2�(�-�/�8�.�D�'�8 �6�7�5�)�(�2�M �%�L �9�5�'�,�2�M �0�8�7�@�7�� ���"�����"�����!���  �%�*�*�� ���������������!�"�  �����3�2�7��
�*�3�5�7�� �*�3�5�1�% ���� ���� ���#�� � ����������� �!���!�"�  �����%�8�*�1�%�2�2���� �*�� ���� ���&� �������&���������� �����������!�� 
� � �3�8�9�-�0�0�@�� ��� �!���������&���������� �6�4���� �����#������������ �6�4�� �% ���������������!���� �6�4�� 

���% �(�5�8�,�)�. �0�3�/�%�0�-�7�) ���#�)�P�/�> ���)�7�5�3�9�%�� �4�-�)�6�O�-�7�@ �9�>�4�)�2�'�) �3�&�6�%�,�8�.�D �(�5�8�,�< ���"�����"�����!���  
�%�*�*�� ���������������!�"�  �����3�2�7�*�3�5�7���� �*�3�5�1�% ���� ��� � ���������� � �������� ����������� �������� �����3�8�&�@�)���� �*�3�5�1�% 
���� �����#������������ ���"���������� � � �3�7�7�- �2�+�) �5�� ����� �������&���������� �(�����6�'�8�6��� �D�7�-�1�%�<�)�5�� �% �
�������!�������!���  
�6�4�� �!�7�5�%�7�-�+�5�%�*�-�'�/�M �-�(�) �3 �%�2�%�0�3�+�-�'�/�D �%�6�3�'�-�>�'�-�8 �%�/�3 �2�% �4�5�)�(�'�,�>�(�=�%�.�D�'�)�. �0�3�/�%�0�-�7�)�� �4�5�-�O�3�1 
�7�5�)�&�% �4�3�=�2�%�1�)�2�%�Q�� �L�) �4�3�(�P�% �0�-�7�)�5�>�5�2�<�'�, �D�(�%�.�3�9 �����#������������ ���"���������� ���� �4�3�9�%�L�3�9�%�2�> �=�% 
�-�2�(�)�;�3�9�D �*�3�6�A�0�-�8 �6�7�5�)�(�2�@�,�3 �0�8�7�@�7�8�� 

���%�.�1�0�%�(�K�3�8 �0�-�7�3�*�>�'�-�3�8 �9�<�9�-�2�8�7�3�8 �9 �2�%�.�9�M�'�,�3�(�2�)�.�K�)�. �O�%�6�7�- �D�=�)�1�-�%�� �2�%�.�1�? �9 �3�/�3�0�A 
�$�>�=�5�-�9�)�. �.�) �*�0�<�K�3�9�@ �6�D�9�5�6�7�9�-�) �4�-�)�6�/�3�9�'�3�9�3�A�0�3�9�'�3�9�@�,�3 �'�,�%�5�%�/�7�)�5�8�� ���)�1�2�3�=�5�2�2�@ �0�%�1�-��
�2�3�9�%�2�@ �9�>�4�2�-�7�3���1�8�6�/�3�9�-�7�-�'�/�@ �4�-�)�6�/�3�9�'�) �2�-�)�/�)�(�< �+�5�%�(�%�O�2�) �=�9�5�6�7�9�)�2�@ �6�% �6�7�5�-�)�(�%�.�D 
�6 �,�2�)�(�M�1�- �A�0�3�9�'�%�1�-�� �/�7�3�5�@ �3�.�)�(�-�2�)�0�@ �1�%�.�D �O�3�/�3�0�>�(�3�9�3�,�2�)�(�D �*�%�5�&�8 �4�5�-�4�3�1�A�2�%�.�D�'�) 
�1�)�2�-�0�-�7�3�9�@ �&�5�-�(�0�-�'�)�� ���-�/�5�3�*�%�8�2�% �= �A�0�3�9�'�3�9 �3�&�6�%�,�8�.�) �(�5�8�,�< �	�� �'�*�� ���������������� �!�%�1�8�)�0 
���� �����$������ ���3�0�0�-�� �	�� ���������������!�� ���-�2�0�%�<�� �	�� ��� ���"�����#�������'�"���������� � � �0 �3 � : � ) �7 � � �%�2 �2 � ) �5 
�% �	������������������� ���  ���������% �����-�2�0�%�<���� ���% �=�>�/�0�%�(�) �,�0�%�9�2�) �(�5�8�,�3�9 �	�������������������� �����$������ 
���3�0�0�- �% �	���� �%�*�*�� ���������������� �! �%�1�8�)�0�� �/�7�3�5�@ �2�)�4�5�)�'�,�>�(�=�%�.�D �(�3 �9�5�'�,�2�@�,�3 �)�3�'�@�2�8 
�-�2�(�-�/�8�.�) �2�>�1 �8�9�)�(�)�2�@ �%�6�3�'�-�>�'�-�% �9�5�'�,�2�3�0�8�7�@�7�6�/�< �9�)�/ �6�4�3�(�2�)�. �O�%�6�7�- �*�0�<�K�3�9�)�. �*�>�'�-�)�� 

�$ �2�%�(�0�3�L�2�)�. �*�0�<�K�3�9�)�. �0�-�7�3�*�>�'�-�) �&�3�0 �2�% �=�>�/�0�%�(�) �9�)�P�/�M�'�, �*�3�5�%�1�-�2�-�*�@�5 �4�5�)�8�/�>�=�%�2�M 
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spodný priabón. Na lokalite Zázrivá (samota Mahúti) v záreze potoka vystupuje 
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Obr. 1 Náčrt situácie jednotlivých profilov jury tatríd 

Litologická a mikrofaciálna charakteristika 

S p o d n ý l i as 

Bazálne členy jurského sedimentačného cyklu sú transgresívne, ležia diskordantne 
na klastikách vrchného triasu. Litofaciálna náplň spodnej a strednej časti liasového 
komplexu je veľmi pestrá. Tvoria ju pieskovce, ílovité, piesčité bridlice, piesčito­kri­
noidové, krinoidové, slienité, oolitové, kalové a rohovcové vápence. 

Malá Magura. V obalovej sérii Malej Magury je spodný lias najlepšie odkrytý v. 
od Valaskej Belej, v Slávikovej doline a v. od Tužiny. Východne od Valaskej Belej 
(laz Štrpkovci) je kompletný sled s prechodom z najvyššieho triasu. 

Bázu súvrstvia tvoria tmavosivé piesčité a krinoidové vápence s navetranými 
zrnkami kremeňa. Nasleduje pomerne mocná poloha ílovito­piesčitých bridlíc 
s vložkami čiernych oolitických vápencov. Podobne vo vyšších častiach prevláda 
ílovcová zložka s polohami žltkastých lumachelových a organodetritických vápen­
cov. Najvyššie časti komplexu svedčia o prehlbovaní sedimentačného priestoru, 
ktoré sa prejavuje pribúdaním slienitejších typov karbonátov a slienitých bridlíc. 
Bohatá lamelibranchiátová fauna (M. Kochanová 1967) je hettanžská: 
Parallelodon hettangiensis (Terq.), Gervillia dunkeri (Terq.), Chlamys cf. veyra-
sensis (D u mor t.), Chlamys (Aqiupecten) thiollierí (Márt.), Liostrea irregularís 
(Munst.), Modioluscf. simoni(Terq.), Cardiniact. ellongata (Dunk.), Asrartecf. 
irregularís Terq., Protocardia cf. philippiana (Dunk.), Pattella schmidti Dunk. 
Entolium hehlii (ď. Orb.), Chlamys textoria (Schloth.), Plagiostoma hausmanni 
(Dunk.), Gryphaegammalensis (Roll.). 
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Obr. 3 Litofaciálny profil liasom obalovej série ���
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l iczka), Plagiostomata punctata Sow., Eopecten rollei (Sto l iczka) , Lima ex. gr. 
duplicata, Lobothyrís punctata (Sow.), Rhynchonella varíabilis Sch lo th . , Rhyn-
chonella albertii Schol l . Spiriferína alpina Oppe l , Spiríferína obtusa Oppe l , 
Spiríferina pinguis (Oppe l ) , Cirpa langi carpatica Sibl ík, Propygope aspasia 
(Menegh in i ) , Aulacothyropsis furiana (Z i t te l ) , Waldheimia mirabilis Oppe l . 
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Vyšší horizont tvoria organodetritické až lumachelové vápence. Oolitové vápence 
sú koncentrované v ich nadloží. Výraznejšie laterálne prechody na tejto úrovni sú 
v západnej �R�(�:�;�0 �G�@�,�4�0�( �����,�3�0�(�5�:�2�( �+�6�3�0�5�( �7�9�0 �O�0�3�0�5�,���� �2�+�, �1�, �:�7�6�+�5�Q �3�0�(�: �=�?�=�0�5�<�;�Q 
�= �7�,�3�0�;�0�*�2�,�1�N�6�4 �=�Q�=�6�1�0 �: �7�9�(�=�0�+�,�3�5�Q�4�0 �=�3�6�P�2�(�4�4�0 �2�9�0�5�6�0�+�6�=�6���7�0�,�:�R�0�;�Q�*�/ �=�A�7�,�5�*�6�=�� 
�7�9�,�*�/�A�+�@�(�1�G�*�0�*�/ �+�6 �R�0�:�;�Q�*�/ �)�0�6�4�0�2�9�0�;�0�*�2�Q�*�/ �;�?�7�6�= ���6�)�9�� �
���� 

���( �2�6�5�*�0 �:�,�+�0�4�,�5�;�(�R�5�C�/�6 �*�?�2�3�< �D�3�6�=�*�6�= �:�( �7�9�,�1�(�=�<�1�, �=�Q�9�(�@�5�C �:�7�3�?�;�R�,�5�0�, �:�6 �@�4�,�5�6�< 
�/�?�+�9�6�*�/�,�4�0�*�2�Q�*�/ �( �)�(�;�?�4�,�;�9�0�*�2�Q�*�/ �7�6�+�4�0�,�5�6�2�� �7�9�,�1�(�=�<�1�G�*�6�< �:�( �7�6�3�6�/�(�4�0 �/�(�9�+��
�.�9�6�<�5�+�<�� �@�=�Q�N�,�5�Q�4 �7�6�+�0�,�3�6�4 �6�>�0�+�6�= ���, �( �:�;�6�7�(�4�0 �7�6 �R�0�5�5�6�:�;�0 �
�V�;�(�=�Q�*�/ �6�9�.�(�5�0�@�4�6�=�� 
���7�B�;�6�=�5�C ���������S�)�,�5�0�, �:�( �7�9�,�1�(�=�<�1�, �:�,�+�0�4�,�5�;�A�*�0�6�< �:�3�(�)�6�2�9�0�5�6�0�+�6�=�Q�*�/ �(�P �:�3�(�)�6�:�3�0�,�5�0��
�;�Q�*�/ �=�A�7�,�5�*�6�=�� �$�,�5�;�6 �9�Q�*�/�3�6 �:�( �4�,�5�0�(�*�0 �*�/�(�9�(�2�;�,�9 �:�,�+�0�4�,�5�;�6�= �6�+�9�A�P�( �@�5�(�R�5�G 
�+�0�-�,�9�,�5�*�0�A�*�0�< �7�9�0�,�:�;�6�9�<�� �#�;�9�(�;�0�.�9�(�-�0�*�2�C �9�6�@�7�B�;�0�, �2�6�4�7�3�,�>�< �)�6�3�6 �:�;�(�5�6�=�,�5�C �5�( �@�A�2�3�(�+�, 
�-�(�<�5�?�)�0�=�(�3�=�0�D�(�)�9�(�*�/�0�6�7�E�+�6�=���������6�*�/�(�5�6�=�A�J���� � �,�=�5�Q �
���������
���������5�(�/�,�;�;�(�5�P 
�J �7�3�0�,�5�:�)�(�*�/�� 

�#�, �=�, �9�5�C �:�=�(�/�? � � � / �3� , � ) �<�� �
���#�� �*�-�� �U�(�<�:�4�(�5�5�0 � � �<�5�2�, �9�� ���$�%�#���� �:�7���� �:�@�� �6�+ �2�� 
���(�.�<�9�2�( �7�9�0 � �A�9�5�0�*�0�� �����'�+���"���� ���*�$�!���'�� ���$�,�9�8������ �	���"���#�-�( �*�-�� �&�*�$���)���)���(�(���#�� 
���!�<�,�5�:�;������ �	���#�&�)�%�$�����)���( �:�7���� �	���"���#�-�( � ���#�%�����$���$�(���( ���$�,�9�8�� �,�; � �0�,�;�;������ ���"�������%�(�)�%��
�#�� ���%�#�&�'���(�(�� ���$�,�9�8������ �#�,�+�3�6 �4�,�+�@�0 �%�� ���9�0�=�A�U�6�4 �( � �,�2�,�3�5�D�2�6�4 �	���'�&�� ���'�%�$�)�% 
���!�<�,�5�:�;������ �	���$���)�� �$�*�#���(�#���"���( �����(�4������ �0�������"�"���'������ ���,���"���� ���7�7���� �0�����-�$�����%�$���"�"���� 
�����"���#�$���)������ ���!�<�,�5�:�;������ �0�����-�$�����%�$���"�"���� ���"�������"�"�*�# �����,�5������ ���9�,�)�,�U �:�@�� �6�+ �%�� 
���9�0�=�A�U�(�� �	���$���)�� �$�*�#���(�#���"���( �����(�4������ �0�������"�"���'�������(�*���$�*�#���(�#���"���( �����(�=������ ���<�5�,���9���1�?�5��
�������� �����"�#���(�� �����<�5������ ���&���'�.�����'���$�� �%���)�*�(�� �����7�7���� �	���'�&�� ���'�%�$�)�% ���!�<�,�5�:�;������ 

���6�4�7�3�,�>�5�Q�4 �=�?�/�6�+�5�6�;�,�5�D�4 �4�(�;�,�9�0�A�3�< �= �@�4�?�:�3�, �"�� ���� ���6�3�2�( ���
�������� �)�6�3�0 �=�?�R�3�,�5�,��
�5�C �;�0�,�;�6 �N�;�9�<�2�;�G�9�?�� �(�� �)�0�6�4�0�2�9�0�;�?�� �)�� �6�6�4�0�2�9�0�;�? ���6�6�:�7�(�9�0�;�?���� 
���0�6�4�0�2�9�0�;�? �J �;�=�6�9�0�( ���	�J���	 �� �4�(�;�,�9�0�A�3�<�� �% �9�A�4�*�0 �N�;�9�<�2�;�G�9�? �)�6�3�0 �=�?�R�3�,�5�,�5�C �4�0�2�9�6�- �A��
�*�0�,�� �
�� �2�9�0�5�6�0�+�6�=�A�� ���� �3�(�4�,�3�0�)�9�(�5�*�/�0�A�;�6�=�A�� ���� �-�6�9�(�4�0�5�0�-�,�9�6�=�A�� �
�� �N�7�6�5�.�0�6�=�A�� 

���9�0�5�6�0�+�6�=�A �4�0�2�9�6�-�A�*�0�(�� ���6�3�<�4�5�A�3�0�, �,�*�/�0�5�6�+�,�9�4�A�; �4�(�1�G �= �������� �� �-�6�9�4�< �+�,�;�9�0�;�<�� 
�:�7�6�9�(�+�0�*�2�? �:�( �=�?�:�2�?�;�<�1�G �+�6�)�9�, �@�(�*�/�6�=�(�5�C �1�,�+�0�5�*�, �9�F�@�5�,�/�6 �;�=�(�9�< ���;�(�)�� �&�%������ �6�)�9�� �
�� 
�
�� ���R�(�:�;�C �:�G �����$�)�����'�.�$�*�( �:�7�� ���;�(�)�� �&�%�������� �6�)�9�� ������ �����������	�W �-�9�(�.�4�,�5�;�6�= �	���
���J�� �4�4�� 

� � � ( �4� , �3�0�) �9�( �5�* � / �0�A� ; �6�=�A �4�0�2�9�6�-�A�*�0�(�� � �9�,�+�:�;�(�=�<�1�G �=�Q�9�(�@�5�, �-�9�,�2�=�,�5�;�6�=�(�5�G �@�3�6�P��
�2�<�� �+�6�:�(�/�<�1�G�*�< �(�P ���	 ���� ���+�, �6 �+�6�)�9�, �6�7�9�(�*�6�=�(�5�Q �+�,�;�9�0�;�� � �6�+�:�;�(�;�5�A �R�(�:�W �7�(�;�9�D �2 �9�6�+�< 
�������)���$ �:�7�� ���	���"���#�-�(���� �%�,�T�2�6�:�W �G�3�6�4�2�6�= �	�����J�� �*�4�� 

� � �6�9�( �4�0�5�0�- � , �9�6�=�A �4�0�2�9�6�-�A�*�0�(�� ���(�1�9�6�@�N�D�9�,�5�,�1�N�0�( �1�, �= �:�3�(�)�6�2�9�0�5�6�0�+�6�=�Q�*�/ �=�A�7�,�5��
�*�6�*�/ �(�<�;�6�*�/�;�E�5�< �%�,�T�2�,�1 ���(�;�9�? ���;�(�)�� �&�%�������� �6�)�9�� ���� �����
���
������ ���+�, �6 �7�6�4�,�9�5�, �+�6�9�, 
�@�(�*�/�6�=�(�5�C �,�>�,�4�7�3�A�9�, �3�(�.�,�5�0�+�5�Q�*�/ �;�?�7�6�= �
���$�)�����*�"���$���� �
�'�%�$�������*�"���'�.���� ���%���%�(���'������ 
���9�<�/�6�=�C �)�6�3�6 �4�6�P�5�C �<�9�R�0�W �3�,�5 �4�A�3�6 �,�>�,�4�7�3�A�9�6�=�� ��� �6�+�/�9�(�+�:�2�A �+�6�3�0�5�(�� ���,�3�0�(�5�:�2�( 
�+�6�3�0�5�(���� ���%���%�(���'���� �%�'�����$���)�� ���$�9�0�-������ ���$�+�%�"�*�)���$�� �"�����(�(������ �����6�5�,�:���� ���������"���$���#���'�)���$�� 
�����(�9�0�5�(�*�*�0���� �����'�����$�*�"���$�������� �(�&���$���)���� ���'�%�����%�"���$���:�7���� ���&���)���"�#�������*�# �:�7���� ���"�%�#�%�(�&����
�'�� �:�7�� �% �:�3�(�)�6�2�9�0�5�6�0�+�6�=�Q�*�/ �=�A�7�,�5�*�6�*�/ �6�)�(�3�6�=�,�1 �:�C�9�0�, �4�(�3�,�1 ���(�;�9�? ���:�,�=�,�9�5�C �:�=�(�/�? 
���/�3�,�)�<�� �@�� �6�+ � �A�9�5�0�*�,�� ���%���%�(���'���� �%�'�����$���)�� ���$�9�0�-������ ���$�+�%�"�*�)���$�� �"�����(�(������ �����6�5�,�:���� 
�����'�����$�*�"���$�� �:�7���� �
�'�%�$�������*�"���'�.�� �:�7���� �
���$�)�����*�"���$�� �:�7�� 

�' �=�3�6�P�0�,�2 �2�9�0�5�6�0�+�6�=�6���7�0�,�:�R�0�;�Q�*�/ �=�A�7�,�5�*�6�= �4�(�3�6�4�(�.�<�9�:�2�,�1 �:�C�9�0�, �7�6�*�/�A�+�@�(�1�G �3�,�5 
�@�9�0�,�+�2�(�=�C �G�3�6�4�2�? �
���$�)�����*�"���$�� �:�7���� �
�'�%�$�������*�"���'�.�� �:�7�� 

���� 



CO 

V E K L I TOLOGIA VZ. MIKROFÁCIA 

=?S^> 

IIP 

a^irr^Tr 

© K ; . 

© K 

•1m 

L O 

Tmavosivéi �+� � � � � � � � �� � � � � � � � � �+ � � � � � � � � � � � � � � � � � � � � � 
 � � � � �! 
� � �  � � � � � � � � �� 

� � � � � � � � � � �(� � � � � � �� 

���������+�����������������
���
�����! ��� ���������� �� �����#���
���� 
�+�� � � � � � � � � � � �� ���������������� 

� � � � � � � � � � �( � � � � � � �� 

�	���
�����������! � � � � � � � 
 � � � � � � � � � � � � �! ��� ���������� �� 
�������������� �% � � � 
 � � �
 � � � � � � � � � � � 
 �� 

�*�� � � � � � � � � � � � � � � � � � � �� � � � � � � � � �+� � � � �! � � �  � � � � � � � � �� 

�*���������� �"�����������! �� � " � � � � � � � � � � � � �� � � � � � � � � �+ � � � � �! � � � � �+ � � � � � � � � � � � " �� 
���� ���
 � � � � � � � � � 
 � 
 �  � � � 
 � � �# � � �� � � � � � � � 
 � � � � � � �� 

� � � � � � � ! �� � � � � � ) � � � � �! ���������������! � � � � � � � � � � � � � � � � � � �� 
� � � � � � � � � � � � � � �� 

�������� �� ���$� �����������#�����" ������������ �����������)�� ������������ � ��� ���$�� �
�������� ����� ���" ��������������� �� ������ �� ���!�� ���� �
������������������ �����������" ������ 
�(������������ 

�	�� 



Špongiová mikrofácia: ihlice húb sú všeobecne podstatne menej zastúpené 
v detritických vápencoch, ako vo fleckenmergelovej litofácii. Ide predovšetkým 
o jednoosové, klacifikované ihlice (obr. 5). 

Z ostatných skupín organizmov sú najbežnejšie brachiopódy, drobné gastropódy 
(tab. XVII, obr. 2, 3), zriedkavé sú prierezy amonitov a rostier belemnitov. 
Z mikroorganického komponentu sú typickou zložkou vápencov ostrakódy (30 %), 
kalcifikované rádiolárie, prierezy juvenilnými bivalviami, ostne ježoviek. ���N�7�;�.�: 
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v E KILITQLÓGIA IMIKRQFÁCLA 

Obr. 5 Litofaciálny profil liasom — doggerom 
obalovej série Malej Magury (lokalita 1 km sv. 
od Valaskej Belej) 

Krinoidové vápence s vložkair 
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Tmavý krinoidové piescito- knnoido-
ve vápence preplastky bridlíc 
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hrubokryštalický sparit. Sporadicky sa medzi nimi vyskytujú laminy svetlého 
mikritického kalcitu. 
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Chemické analýzy fleckenmergelu 

kysl. 

Si02 

CaO 
Ti0 2 

A120, 
Fe 2 0 3 

MnO 
P2O5 
MgO 

Malá Magura 

13,29 % 
45,51 

0,05 
0,92 
0,72 
0,06 
0,08 
1,14 

Malá Fatra 

19,32 % 
38,31 

0,04 
1,27 
1,42 
0,21 
stopy 
4,03 

Veľká Fatra 

a b 
13,48 % 25,22 % 
43,44 34,28 
stopy stopy 
1,52 2,41 
0,69 0,97 
0,07 0,04 
0,05 0,04 
1,90 3,29 

Malá Magura, lok.: Slávikova dolina, Malá Fatra: Zázrivská dolina, Veľká Fatra: b) Ľubochnianska 
dolina, a) Belianska dolina. Anal. V. Dvonč, Ing. V. Šaturová. 

Ostrakódy kalcifikované, tvoria 53 %, bivalie sporadicky vo forme detritu, ojedine­

lé tenkostenné formy. 
Z ostatných skupín organizmov sú zriedkavé fragmenty krinoidových článkov, 

ostne ježoviek, globochéty (Globochaete alpina Lom bard) . 
Anorganické alochémy zastupujú okrajovo intraklasty nepravidelného tvaru, 

veľkosť 0,2—1 mm. Pelety sa vyskytujú len sporadicky. Klastická prímes je vytvore­

ná z ostrohranných fragmentov kremeňa aleuritovej kategórie, nepresahuje 1 %. 
Najvýraznejšie zastúpeným autigénnym minerálom je pyrit, prítomný v 65 % 
materiálu. 

V nadloží slienitých škvrnitých vápencov tatríd Malej Fatry (Zázrivská dolina) 
bola vyčlenená samostatná litofácia kremitého fleckenmergelu (M. Polák 1975). 

Dogger — oxford 

Najrozšírenejšou litofáciou tohto stratigrafického horizontu Západných Karpát je 
súvrstvie pestrých rádioláriových vápencov a rádiolaritov. Táto náplň je typická aj 
pre autochtóny Malej a Veľkej Fatry. 

V obalovej sérii M a l e j M a g u r y je dogger zastúpený podstatne odlišným 
vývojom. Tvorí ho mohutný, asi 100—150 m hrubý komplex tmavých, čiernych 
krinoidových, krinoidovo­piesčitých lavicovitých (10—50 cm) vápencov s pomerne 
pravidelnými polohami a hľúzami čiernych silicitov (tab. XXIV, obr. 1). Celý 
komplex má charakter rytmického sedimentu s pomerne previdelnou alternáciou 
základných litofácií. Pomer vápencov k silicitom je 5 : 1 . 

Litofaciálna náplň jednotlivých profilových línií je celkove jednotná. (Najlepšie 
vyvinuté je súvrstvie v. od Valaskej Belej a v Slávikovej doline). V bazálnych 
častiach sú zväčša čierne, silno piesčité vápence až vápnité pieskovce s výraznými 
zrnkami kremeňa o veľkosti v priemere 5 mm. V najspodnejších laviciach je výrazne 
vyvinuté gradačné zvrstvenie. 
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Obr. 7 Litofaciálny profil doggerom — 
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dosahuje až 40 m (Belianska dolina). Tvoria ho ružové, �K�(�4�8�(�1�= �'�2�5�.�2�8�,�6�=�� �6�(�1�.�2�/�$��
�8�,�&�2�8�,�6�= �8�<�3�(�1�&�( �5 �3�2�/�2�+�$�0�, �4�<�'�,�2�/�$�4�,�6�2�8 ���6�$�%�� �!�!��� �� �2�%�4�� ������ �3�4�(�&�+�<�'�;�$�-�A�&�,�&�+ �'�2 
�K�(�4�8�(�1�J�&�+ �/�$�0�,�1�2�8�$�1�J�&�+ �$ �'�4�2�%�1�2�'�(�6�4�,�6�,�&�.�J�&�+ �8�<�3�(�1�&�2�8�� � �4�&�+�1�A �����	�N �6�8�2�4�,�$ �5�,�8�= 
�5�/�,�(�1�,�6�= �.�$�/�3�,�2�1�(�/�2�8�= �8�<�3�(�1�&�( �6�:�3�7 �D�%�,�$�1�&�2�1�(���� 

� �2�%�$�/�2�8�(�- �5�=�4�,�, ���$�/�(�- ���$�6�4�: �-�( �+�2�4�,�;�2�1�6 �8�4�&�+�1�J �2�9�)�2�4�' �C �.�,�0�(�4�,�'�I �8�:�8�,�1�7�6�J �/�(�1 
�4�7�'�,�0�(�1�6�<�4�1�(�� �8�2 �8�� �K�$�5�6�, �C �8 �#�<�;�4�,�8�5�.�(�- �'�2�/�,�1�( �C �;�$�5�6�A�3�(�1�= �5�,�8�J�0�,�� �4�7�I�2�8�J�0�,�� 
�5�/�$�%�2�5�/�,�(�1�,�6�J�0�, �'�2�5�.�2�8�,�6�J�0�, �$ ���L�7�;�1�$�6�J�0�, �8�<�3�(�1�&�$�0�,�� ���:�3�,�&�.�= �5�A �3�2�/�2�+�: �;�(�/�(�1�J�&�+ 
�.�4�,�1�2�,�'�2�8�J�&�+ �8�<�3�(�1�&�2�8 �5�2 �;�8�J�H�(�1�J�0 �3�2�'�,�(�/�2�0 �.�/�$�5�6�,�&�.�(�- �;�/�2�I�.�:�� �0�,�(�5�6�$�0�, �2�%�5�$�+�7�-�A 
�8�<�3�(�1�&�( �+�2�-�1�= �&�+�/�2�4�,�6�2�8�= �.�2�1�.�4�=�&�,�(�� �3�2�'�<�8�$�-�A�&�( �'�@�.�$�; �2 �(�9�,�5�6�(�1�&�,�, �+�$�4�'�*�4�2�7�1�'�7�� 
���,�6�?�1�5�.�( �8�<�3�(�1�&�( �6�8�2�4�,�$ �0�2�+�7�6�1�J �.�2�0�3�/�(�9 �8 �,�&�+ �1�$�'�/�2�I�>�� 

�  �0�$�/�2�0�$�*�7�4�5�.�(�- �2�%�$�/�2�8�(�- �5�=�4�,�, �'�2 �0�$�/�0�7 �3�$�6�4�,�$ �0�$�/�= �H�2�H�2�8�.�: �5�/�,�(�1�,�6�J�&�+ �4�2�+�2�8��
�&�2�8�J�&�+ �8�<�3�(�1�&�2�8�� ���$�/�3�,�2�1�(�/�2�8�= �8�<�3�(�1�&�( �6�8�2�4�,�$ �%�<�;�7 �0�2�+�7�6�1�=�+�2 �1�(�2�.�?�0�5�.�(�+�2 
�.�2�0�3�/�(�9�7�� 

���,�.�4�2�)�$�&�,�<�/�1�( �,�'�( �8 �5�3�2�'�1�(�- �K�$�5�6�, �.�2�0�3�/�(�9�7 �3�4�(�'�2�8�H�(�6�.�J�0 �2 �%�,�2�0�,�.�4�,�6�: �5 �8�J�4�$�;��
�1�J�0 �2�%�5�$�+�2�0 �2�4�*�$�1�,�&�.�(�- �;�/�2�I�.�:�� �3�4�(�5�$�+�7�-�A�&�(�- �0�,�(�5�6�$�0�, ���	 ���� ���$ �;�<�.�/�$�'�( �3�2�0�(�4�7 
�-�(�'�1�2�6�/�,�8�J�&�+ �;�/�2�I�,�(�. �%�2�/�, �7�4�K�(�1�= �6�,�(�6�2 �6�:�3�:�� �$�� �5�$�.�2�.�?�0�2�8�< �0�,�.�4�2�)�<�&�,�$�� �%�� �4�<�'�,�2�/�<��
�4�,�2�8�< �0�,�.�4�2�)�<�&�,�$�� �&�� �8�/�<�.�1�2�8�< �0�,�.�4�2�)�<�&�,�$�� �'�� �3�4�2�6�2�*�/�2�%�,�*�(�4�>�1�2�8�< �0�,�.�4�2�)�<�&�,�$�� �(�� 
�$�3�6�:�&�+�2�8�< �0�,�.�4�2�)�<�&�,�$�� 

� � �$�.�2�.�?�0�2�8�< �0�,�.�4�2�)�<�&�,�$ 

�3�4�,�(�4�(�;�: �3�/�$�1�.�6�2�1�,�&�.�J�0�, �.�4�,�1�2�,�'�0�, ���$�&�&�2�&�2�0�$ �5�3�� �0�$�-�A �'�@�/�(�I�,�6�J �5�6�4�$�6�,�*�4�$�)�,�&�.�J 
�8�J�;�1�$�0 �3�4�( �.�,�0�(�4�,�'�I�5�.�J �C �5�3�2�'�1�2�6�,�6�?�1�5�.�: �+�2�4�,�;�2�1�6 ������ ���2�0 �%�$�4�' �
���
���� ���� 
�  �( �4�1�,�2�4�: �
�������� ���� ���,�H�>�. �
���������� ���'�( �2 �3�4�,�(�4�(�;�: �5�(�.�7�1�'�$�%�4�$�1�&�+�,�<�/�,�> �6�8�$�4�7 �D� �� 
�$ �D�"�� ���6�$�%�� �!�!������ �2�%�4�� ������ �3�4�>�3�$�'�1�( �'�(�6�$�,�/�1�(�-�H�,�( �4�2�;�8�(�6�8�(�1�J�&�+ �.�$�/�&�,�)�,�.�2�8�$�1�J�&�+ 
�A�6�8�$�4�2�8 �8�(�L�.�2�5�6�, �	�����C�
���� �0�0�� ���3�4�(�8�<�'�;�$�1�= �5�A �4�<�'�,�2�/�<�4�,�$�0�,�� �3�4�,�(�4�(�;�0�, �6�(�1�.�2�5�6�(�1��
�1�J�&�+ �5�&�+�4�<�1�2�. �/�$�0�(�/�,�%�4�$�1�&�,�<�6�2�8�� ���(�/�< �6�<�6�2 �$�5�2�&�,�<�&�,�$ �-�( �5�3�4�(�8�<�'�;�$�1�< �*�/�2�%�2�&�+�=�6�$�0�, 
�$ �2�5�6�4�$�.�?�'�$�0�, �3�2�7�.�$�;�7�-�( �1�$ �5�(�'�,�0�(�1�6�<�&�,�7 �8 �2�6�8�2�4�(�1�2�0 �0�2�4�,�� 

���3�6�:�&�+�2�8�< �0�,�.�4�2�)�<�&�,�$ ���6�$�%�� �!�!�������� �2�%�4�� �
�� ���� �-�( �&�+�$�4�$�.�6�(�4�,�5�6�,�&�.�2�7 �0�,�.�4�2�)�<�&�,�2�7 
�0�$�/�0�5�.�=�+�2 �+�2�4�,�;�2�1�6�7�� ���&�+ �.�2�1�&�(�1�6�4�<�&�,�$ �'�2�5�$�+�7�-�( �8 �1�,�(�.�6�2�4�J�&�+ �3�4�>�3�$�'�2�&�+ �$�I ���	 ���� 
���A �6�:�3�,�&�.�= �;�7�%�2�8�,�6�2�7 �.�4�(�5�%�2�7 �$ �0�,�(�4�1�:�0 �2�+�1�7�6�>�0�� �  �0�$�/�(�- �0�,�(�4�( �5�A �3�4�>�6�2�0�1�= 
�-�7�8�(�1�,�/�1�= �8�J�8�2�-�2�8�= �)�2�4�0�: �$�0�2�1�,�6�2�8�� ���2�/�7�0�1�<�/�,�( �.�4�,�1�2�,�'�2�8�J�&�+ �K�/�<�1�.�2�8 �5�A �/�(�1 
�5�3�2�4�$�'�,�&�.�=�� �8�,�$�& �5�A �;�$�5�6�A�3�(�1�= �8 �.�4�,�1�2�,�'�2�8�J�&�+ �8�<�3�(�1�&�2�&�+ �#�<�;�4�,�8�5�.�(�- �'�2�/�,�1�:�� ���$�'�2�5�>��
�1�: �5�A �8�2 �8�<�3�(�1�&�2�&�+ �0�$�/�0�7 ���$�/�(�- ���$�6�4�: �;�$�5�6�A�3�(�1�= �'�4�7�+�0�,�� �������
�����	�� �������������� 
�����2�4�;�$���� �������
�����	�� ���
������ �����$�*�:���� �������
�����	�� �����������
���� ��� �2�*�/�(�4���� 

���/�$�5�6�,�&�.�< �3�4�>�0�(�5 �C �A�/�2�0�.�: �����������M�$ �$�1�*�7�/�<�4�1�:�&�+ �6�8�$�4�2�8�� �8�(�L�.�2�5�6�, 
�	���	�
�C�	���
�� �0�0 �5�A �+�2�-�1�(�-�H�,�( �8 �;�(�/�(�1�J�&�+ �$ �4�7�I�2�8�J�&�+ �8�<�3�(�1�&�2�&�+ �0�$�/�2�)�$�6�4�$�1�5�.�(�- �5�=�4�,�( 
���#�<�;�4�,�8�5�.�< �'�2�/�,�1�$���� �.�'�( �'�2�5�$�+�7�-�A �;�$�5�6�A�3�(�1�,�( �'�2 �� ���� �  �2�5�6�$�6�1�2�0 �0�$�6�(�4�,�<�/�, �5�$ 
�.�8�$�1�6�,�6�$�6�>�8�1�( �3�2�+�:�%�7�-�A �3�2�' �
 �� �8 �$�/�(�7�4�,�6�2�8�(�- �.�$�6�(�*�?�4�,�,�� 

�
�	�� 



Chemické analýzy malmských karbonátov Malá Magura — kremitý rohovcový vápenec, Malá Fatra 
slaboslienitý vápenec, Veíká Fatra — kremitý ���O�8�<�2�%�7�K�� �5�3�,�3�9�'�3�9�K �9�=�4�)�2�)�' 
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���3�/�� ���%�0�= ���%�+�8�5�% ���	�	 �1 �6�<�� �3�( �#�%�0�%�6�/�)�. ���)�0�)�.�� ���%�0�= ���%�7�5�%�� �$�=�<�5�-�9�6�/�= �(�3�0�-�2�%�� �#�)�O�/�= ���%�7�5�%�� ���)�0�-�%�2�6�/�% 
�(�3�0�-�2�%�� �%�2�%�0�� �#�� �������
�L�� 
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•PRIEVIDZA 

Obr. 8 Litofaciálno-paleogeografická sché­
ma — spodný lias 

•WIIVPDZA 

Obr. 9 Litofaciálno-paleogeografická sché­
ma — dogger až oxford 
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radiolarites deposited, representing a lithofacies bound to greatest depth in the Carpathian geosynclinal 
región with fluctuation of the hydrochemical factor. 

In the Malm sedimentation conditions continued getting more equal, as is particularly characteristic of 
the Tatride sedimentation area, which is typical by sedimentation of deep-water pelagic lithofacies. In the 
eastern part of the Malá Fatra Mts. were locally shallower conditions with fading out influence of the 
source of clastic materiál, showing itself in the content of clastic admixture of silty category up to 5 %. 

In the Tithonian deep-water pelagic sedimentation continued in the major part of the Tatric, only in the 
High Tatra distinct shallowing with manifestations of volcanism was evident. 

Translated by J. Pevný. 
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Tabuľka XXIII 

1 — Aptychová mikrofácia. Prierezy juvenilných lamelibranchiátov Saccocoma sp., 
Kimeridž — obalová séria Velká Fatra. Lok: 300 m sz. od Veľkého Šiprúňa. 
zväčš: 12 x, foto: Ľ. Deák 

2 — Radioláriovo-sakokómová mikrofácia. Saccocoma sp., aptychy, detrit echinodermátov. 
Kimeridž — obalová séria Veľká Fatra. Lok: dolina Došná. 
zväčš: 12 x, foto: Ľ. Deák 

3 — Biomikrit. Prierezy Saccocoma sp., juvenilnými formami amonitov, radiolárie, kadosíny. 
zväčš: 12 x foto: Ľ. Deák 

4 — Kalpionelovo-radioláriová mikrofácia s prierezmi juvenilných amonitov, aptychov. Geopetálna 
štruktúra radiolárií. 
Titón — obalová séria Veľká Fatra. Lok: dolina Došná. 
zväčš: 40 x , foto: Ľ. Deák 

Tabuľka XXIV 

1 — Piesčito-krinoidové vápence s výrazne vystupujúcou hľúzou silicitu. 
dogger — oxford — obalová séria Malá Magura. Lok: Slávikova dolina 

2 — Odkryv v súvrství pestrých lavicovitých vápencov a radiolaritov 
malm — obalová séria Veľká Fatra. Lok: dolina Došná 

3 — Sivé slienité rohovcové, prevrásnené vápence. 
titón — neokóm — obalová séria Malá Fatra. Lok: Kameňolom Bralo, Zázrivská dolina, 
foto: M. Polák. 
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Oravská séria — nová séria bradlového pásma 
Západných Karpát 

4 obr. v texte, 4 tab. na kriede (XXV—XXVIII) 
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Obr. 2 Litologicko-stratigrafický profil bradlom 
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Kozinské vrstvy (J. Haško 1975) 

Ležia v nadloží škvrnitých slienitých vápencov. Tvoria ich hrubolavicovité až 
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Jaroslav Haško 

Tektonické pomery bradlového pásma Kysuckej vrchoviny 
2 obr. v texte, 3 tab. na kriede (XLIII—XLV) 

A bs t r a c t. The Klippen Belt of the Kysucká vrchovina Mts. is a tectonic whole with a particular structure, 
in which the vigorous laramide folding, accompanied by formation of north-vergent nappes, an intense 
Savian folding which gave rise to south-vergent slices and the late post-Savian folding resulting in the 
flexural bending and faults of N-S direction, inducing the block structure of the �������L�1�7�4�-�= ���1�&�*�3�#�&�+�' 
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vyslovujeme na základe zistenia neprerušenej sedimentácie kysuckej série od liasu 
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���6�,�$�#�7�$�-�: �/�(�$�1�H�(�2�.���!�0�(�#�+�(�H�-� �2�: �1�>�4�0�1�2�4�(�$ �1�,�$ �7� �0� �#�(�+�( �#�. �1�2�$�/�'� �-�3 �� �A �1�/�� � �3�2�3�- 
�  �/�$�1�2�0�: �1�>�4�0�1�2�4�(�$ �4 �)�$�'�. �-� �#�+�.�F�; �#�. �/�$�0�,�3 ������ ���+� �-�#�$�0�.�4�8�� �4 �E�2�8�#�(�3 �0�.�7�/�0� �"�.�4� �-�(� ���� 
���+� �#�E�(�$ �/� �+�$�.�7�.�(�*�3�, �4�$�/�.�0�;�# �)�$ �1�4�.�)�;�, �"�$�+�*�.�4�G�, �"�'� �0� �*�2�$�0�.�, �-� �)�!�+�(�F�E�(�$ �4�G�4�(�-�3 
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�����A�	������ �, �2�4�.�0�$�-�G �7 �"�6�*�+�(�"�*�6 �1�  �1�2�0�(�$�#� �)�>�"�(�"�' �*�+� �1�2�(�"�*�G�"�' �1�$�#�(�,�$�-�2�.�4 �A 
�/�(�$�1�*�.�4�"�.�4�� � �+�$�3�0�(�2�.�4 �0�$�1�/�� �!�0�(�#�+�;�" �1 �/�(�$�1�H�(�2�.�3 �  � �+�$�3�0�(�2�.�4�.�3 �/�0�;�,�$�1�.�3�� 
���> �4 �K�.�, �7� �"�'�.�4� �-�: �#�4�  �"�6�*�+�6 �4�6�E�E�(�$�'�. �0�8�#�3 ���.�!�0�� �	���� ���$�-�$�2�(�"�*�6 �4�G�7�-� �,�-�.�3 �H�0�2�.�3 
�2�G�"�'�2�. �"�6�*�+�.�4 �)�$ �'�0�3�!�-�3�2�(�$ �*�+� �1�2�(�"�*�G�"�' �7�L�- �4 �1�,�$�0�$ �#�. �4�0�"�'�-�G�"�' �H� �1�2�; �"�6�*�+�3�� �4 �#� �-�.�, 
�/�0�;�/� �#�$ �.�# �/�.�#�+�.�F�(�  �* �-� �#�+�.�F�(�3�� ���2�6�* �,�$�#�7�( �)�$�#�-�.�2�+�(�4�G�,�( �H�+�$�-�,�( �"�6�*�+�3 �)�$ �&�0� �#� �H�-�G�� 
���$�#�(�,�$�-�2�6 �1�> �4�9�H�E�(�-�.�3 �7�4�0�1�2�4�$�-�:�� �4 �)�$�,�-�.�7�0�-�-�$�)�E�;�"�' �%�8�"�(�8�"�' �!�0�(�#�+�;�" �1�> �H� �1�2�. �+� �,�(�-�8�0��
�-�$ �2�$�5�2�>�0�6�� ���0�(�$�#�*� �4�: �)�$ �)�$�#�-�.�#�3�"�'�: �-�;�7�*�.�2�+� �*�.�4�: �E�(�*�,�: �7�4�0�1�2�4�$�-�(�$ ���4�(�#�(�2�$�J�-�: 
�4 �0�.�7�/� �#�-�3�2�G�"�' �!� �+�4� �-�.�"�'���� ���$�+� �2�;�4�-�$ �'�0�3�!�.�7�0�-�-�$�)�E�(�$ �%�8�"�(�$ �/�(�$�1�*�.�4�"�.�4 �1�> �-�$�4�0�1�2�$�4��
�-� �2�:�� ��� �0�!�  �1�>�4�0�1�2�4�(�  �)�$ �E�$�#�8�� �7�$�+�$�-�.�E�$�#�8�� �!�0�(�#�+�(�"�$ �1�> �2�,� �4�.�E�$�#�: � �F �H�(�$�0�-�$�� 
���(�-�$�0� �+�.�&�(�"�*�: �7�+�.�F�$�-�(�$ �4�E�$�2�*�G�"�' �H�+�$�-�.�4 �"�6�*�+�3 �)�$ �*�.�,�/�+�(�*�.�4� �-�: �*�.�-�2� �*�2�-�.�3 �,�$�2� ��
�,�.�0�%�<�7�.�3 �1�/�=�1�.�!�$�-�.�3 �(�-�2�0�>�7�(�.�3 � �+�/�;�-�1�*�$�'�. �#�4�.�)�1�J�3�#�.�4�:�'�. �&�0� �-�(�2�3�� ���$�'�. � �/�(�*�8�+�-�$ 
�H� �1�2�( �4 �/�.�#�.�!�$ �F�;�+ � �/�+�(�2�.�4�:�'�. �  �/�$�&�,� �2�(�2�.�4�:�'�. �7�+�.�F�$�-�(�  �  �2�(�$�F �H� �1�2�( �4�G�0� �7�-�$ 
�,�.�0�%�.�+�.�&�(�"�*�6 �4�6�1�2�3�/�3�)�>�"�(�"�' �F�;�+ �*�0�$�,�$�K�  �1�  �.�!�)� �4�3�)�> �-�  �-�(�$�*�.�J�*�G�"�' �,�(�$�1�2� �"�' 
�4 �E�2�3�#�.�4� �-�.�, �/�0�.�%�(�+�$ �( �4 �E�(�0�E�.�, �.�*�.�+�;�� 
���$�0�"�$�-�2�3�8�+�-�$ �-� �)�4�G�0� �7�-�$�)�E�(�$ �7� �1�2�>�/�$�-�.�3 �*�+� �1�2�(�"�*�.�3 �7�+�.�F�*�.�3 �4 �1�$�#�(�,�$�-�2�.�"�' �"�6�*�+�3 �)�$ 
�*�0�$�,�$�K�� �� �#�=�1�+�$�#�*�3 �0�$�&�(�.�-�8�+�-�$�) �2�+� �*�.�4�$�) �,�$�2� �,�.�0�%�<�7�6 �!�G�4�  �H�(� �1�2�.�H�-�$ �#�$�E�2�0�3�.�4� �-�G 
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množstve sa vyskytuje novovytvorený turmalín a rútil. Bežný je klastický detritus 
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Punctatisporítes vagus Kos. 1950 
Punctatisporítes punctatus Ibr. 1933 

Gen. Calamospora S. W. et B. 1944 
Calamospora liquida Kos. 1950 

Gen. Laevigatisporites D y b. et J ach. 1956 
Laevigatisporites minimus (Wils. et C o e) S. W. et B. 1944 

Gen. Cyclogranisporites Pot. et Kr. 1954 
Cyclogranisporites pressoides Pot. et K r. 1954 

Gen. Apiculatisporites (Ibr. ) Dyb. et Jach. 1956 
Apiculatisporites spinosaetus Loose 1934 

Gen. Verrucosisporites Dyb. et Jach. 1956 
Verrucosisporites verrucosus Ibr. 1933 

Gen. Raistrickia (S. W. et B.) Pot. et Kr. 1954 
Raistríckia fibrata (Loose) S. W. et B. 1954 

Gen. Dictyotriletes (Naum.) Pot. et Kr. 1954 
Dictyotriles bireticulatus (Ibr.) Pot. et Kr. 1954 

Gen. Cancellatisporites Dyb. et Jach. 1956 
Cancellatisporites cancellatus Dyb. et Jach. 1956 

Gen. Reticulatisporites (Ibr.) Pot. et Kr. 1954 
Reticulatisporites reticulocingulum Loose 1934 

Gen. Lycospora S. W. et B. 1944 
Lycospora brevijuga Kos. 1950 
Lycospora granuiata Kos. 1950 

Gen. Densosporites (B e r ry) Pot. et Kr. 1954 
Densosporites reticulatus Dyb. et Jach. 1956 
Densosporites spbaerotriangulus Kos. 1950 
Densosporites decorus (Loose) Dyb. et Jach. 1956 

Gen. Cirratriradites S. W. et B. 1944 
Cirratriradites saturni (Ibr.) 

Gen. Tríquitrites (Wils. et Coe) Pot. et Kr. 1954 
Triquitrites stephanensis Bhard . 1957 

Gen. Alatisporites Ibr. 1933 
Alatisporítes pustulatus Ibr. 1933 
Alatisporites inflatus Kos. 1950 

Gen. Microreticulatisporites (Knox. 1950) Pot. et Kr. 1954 
Microreticulatisporites microtuberosus (Loose) Pot. et Kr. 1954 

Gen. Thymospora Wi ls . and Venk . 1963 
Thymospora thiessenii (Kos.) Wils. and Venk. 1963 

Gen. Granulatosporites (Ibr.) Dyb. et Jach. 1956 
Gen. Cristalisporítes Pot. et Kr. 1954 

Crístalisporites indignibundus (Loose) in Kos. 1950 
Gen. Florínites S. W. et B. 1944 
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Florinites parvus Dyb. et Jach. 1956 
Florinites elegans Wils. et C o e. 1940 
Florinites similis Kos. 1950 

Gen. Vestispora (Wils. et Ho f f.) Wils et V en t. 1963 
Vestispora magna ( B u t t e r w o r t h et Wil l . 1954) 
Vestispora fenestrata (Kos. et B r o k o w 1950) Wi ls . et Vent . 1963 

B: Pollenites R. Pot . 1931 
Gen. Endosporítes Wi ls . et Cos. 1940 

Endosporites globiformis (Ibr.) S. W. et B. 1944 
Endosporítes formosus Kos. 1950 

Gen. Wilsonia K o s. 195 0 
Wilsonia vesicatus Kos. 1950 
Wilsonia granulata Dyb. et Jach. 1956 
Wilsonia kosankeiBhard. 1957 

Gen. Potoniesporites B h ar d. 1957 
Potoniesporítes bharadwaji Remy 1954 
Potoniesporites novicus Bhard . 

Gen. Schulzospora Kos. 1950 
Schulzospora rara Kos. 1960 

Gen. Winites Kos. 1950 
Illinites unicus Kos. 1950 

Gen. Pityosporites (Seward. 1914) Pot . et K laus 1954 
Pityosporites cf tougshani Ingr. 

Gen. Entilysa (Naum.) Pot. Kr. 1954 

Palinologickým vyhodnotením sme zistili, že mikroflóra skúmaných sedimentov 
pozostáva najmä z monosakkátnych �����?�$�* ������ � � � � �� �%�$�-�$�'�(�.�*�����4�������� �- ���&�)���$�* �&�$���$�* 
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rodov Potonieisporítes, Striatosaccites, Pityosporites v našich vzorkách, ktorých 
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Šatov 
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V hl. 505,00—509,00 m byly nalezený pouze dva blíže �����
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mikrofauna, se neobjevuje vúbec. Mezi autochtónni prvky v tomto vrtu patrí pouze 
Coccolithus pelagicus (Wal l ich) Schi l ler , je to však druh prúbéžný od strední 
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ton found in the Karpatian passes into younger sediments and no species are restricted to the Karpatian, in 
the Badenian šuch species appear which are absent in the Karpatian. Šuch are for example: 
Discoaster variabilis M a r t i n i — B r a m l e t t e 
Helicopontosphaera wallichi(Lohmann) B o u d r e a u - H a y 
Rhabdosphaera clavigera M u r r a y — B lackman 
Sphenolithus abies D e f l a n d r e 

Besides that there are many species known from earlier stages — from the Eocéne and Oligocene. They 
were not found in the Karpatian — they appear in the Badenian again. 
They are: 
Coccolithus cf. parvulus ( D e f l a n d r e — F e r t ) S t r a d n e r 
Coronocyclus nitescens ( K a m p t n e r ) B r a m l e t t e — Wi lcoxon 
Discoasteradamanteus B r a m l e t t e — Wi lcoxon 
Holodiscolithus solidus D e f l a n d r e 
Micrantholithus vesperDeflandre 
Pontosphaera confosa (Hay — Moh le r — W a d e ) 
Sphenolithus radians D e f l a n d r e 

Inside the zóne NN 5 Sphenolithus heteromorphus they facilitate distinguishing both the Karpatian 
and the Badenian stages in the Neogene basins of the Paratethys in Czechoslovakia. The stages are 
distinguished on the basis of calcareous nannoplankton. 

Zonation of the Karpatian applicable on the basis of foraminifers � � � � � � � � �H �B �2 �6 �< �@ �	�������� � � �0 � * � / �( �D 
� ' � ( � 7 � 3 � , � : � ( � 3 � 6 � < �@ �	�������� �*�(�5�5�6�: �)�, �(�7�7�3�0�,�+ �6�5 �:�/�, �)�(�9�0�9 �6�- �*�(�3�*�(�8�,�6�;�9 �5�(�5�5�6�7�3�(�5�2�:�6�5�� ���4�6�;�5�:�9 �6�- �*�,�8�:�(�0�5 
�9�7�,�*�0�,�9 �6�- �*�6�*�*�6�3�0�:�/�9 �(�5�+ �+�0�9�*�6�(�9�:�,�8�9 �(�8�, �*�6�4�7�3�,�:�,�3�? �0�5�+�,�7�,�5�+�,�5�: �-�8�6�4 �:�/�, �*�6�4�7�6�9�0�:�0�6�5 �6�- �-�6�8�(�4�B�5�0�-�,�8�(�3 
�(�9�9�,�4�)�3�(�.�,�9�� 

�#�/�, �7�8�6�)�3�A�4 �6�- �*�(�3�*�(�8�,�6�;�9 �5�(�5�5�6�7�3�(�5�2�:�6�5 �0�5 �<�(�8�0�,�.�(�:�,�+ �)�,�+�9 �6�*�*�;�7�?�0�5�. �( �7�(�8�:�0�*�;�3�3�(�8 �7�6�9�0�:�0�6�5 �)�,�:�=�,�,�5 
�:�/�, ���(�8�7�(�:�0�(�5 �(�5�+ �:�/�, ���(�+�,�5�0�(�5 �=�/�6�9�, �9�:�8�(�:�0�.�8�(�7�/�0�*�(�3 �8�(�5�.�, �0�9 �:�/�, �6�)�1�,�*�: �6�- �*�6�5�:�8�(�+�0�*�:�6�8�? �6�7�0�5�0�6�5�9 �)�6�:�/ �6�- 
�.�,�6�3�6�.�0�9�:�9 �(�5�+ �7�(�3�,�6�5�:�6�3�6�.�0�9�:�9 �=�0�3�3 �)�, �9�6�3�<�,�+ �9�,�7�(�8�(�:�,�3�? �(�-�:�,�8 �4�6�8�, �4�(�:�,�8�0�@�3 �=�0�3�3 �)�, �*�6�3�3�,�*�:�,�+�� 

�#�,�>�:�����0�.�;�8�,�9�� 
���0�.�� �	 �"�*�/�,�4�(�:�0�* �4�(�7 �6�- �3�6�*�(�3�0�:�0�,�9 �(�5�+ �+�8�0�3�3 �/�6�3�,�9 �;�5�+�,�8 �9�:�;�+�? 

���0�.�� �
 � �*�*�;�8�8�,�5�*�, �6�- �*�(�3�*�(�8�,�6�;�9 �5�(�5�5�6�7�3�(�5�2�:�6�5 �0�5 �:�/�, ���(�8�7�(�:�0�(�5 �6�- �:�/�, ���(�8�7�(�:�/�0�(�5 ���6�8�,�+�,�,�7 
�> �D �(�;�:�6�*�/�:�/�6�5�6�;�9 �9�7�,�*�0�,�9�� 
�6 �D �(�3�3�6�*�/�:�/�6�5�6�;�9 �9�7�,�*�0�,�9 
�#�8�(�5�9�3�(�:�0�6�5�� ���� ���(�9�9�0�5�.�,�8�6�<�@ 

� � � > � 7 � 3 � ( � 5 � ( � : � 0 � 6 � 5 �9 �6�- � 7 � 3 � ( � : � , �9 �&�&�&�$�D�&�������� 

�!�3�(�:�, �&�&�&�$ 
���0�.�� �	 �����������
�	�������
 �����
�����	�����
 � � �% � ( � 3 � 3 �0 � * � / �� � " � * � / �0 �3 �3 � , �8 �� �G�(�:�6�< �
������ �7�/�6�:�6�.�8�(�7�/ �"���� ���8�� �	�������4�(�.�5�� �������� �> �� 
�7�8�6�>�0�4�(�3 �<�0�,�= 

���0�.�� �
 ���������������I���0�;�9�7�,���(�.���*�;�9���%�(�3���0�*�/�� � " �* � / �0�3�3� , �8� � �+�8�0�3�3 �/�6�3�, �G�(�:�6�< �3���+�,�7�:�/ �
���������D���������� �4�� �7�/�6�:�6�.�8�(�7�/ 
�#���� ���8�� �
������ �4�(�.�5�� �������� �>�� �+�0�9�:�(�3 �<�0�,�= 

���0�.�� �� �����������
�	�������
 �����
�����	�����
 ���%�(�3�3 �0�* � / �� � " �* � / �0�3�3� , �8� � �+�8�0�3�3 �/�6�3�, �G�(�:�6�< �3���+�,�7�:�/ �
���������D���������� �4���7�/�6�:�6�.�8�(�7�/ 
�#���� ���8�� � � � � � 	 � 	 �� �4�(�.�5�� �������� �> �� �7�8�6�>�0�4�(�3 �<�0�,�= 

�!�3�(�:�, �&�&�&�$�� 
���0�.�� �	 �����������
�	�������
 �����
�����	�����
 � � �% � ( � 3 �3 �0 � * � / �� � " � * � / �0 �3 �3 � , �8 �� �+�8�0�3�3 �/�6�3�, �$�3�(�9�(�:�0�*�, ���$���	������ �+�,�7�:�/ �	�	�
���
���4�� 
�7�/�6�:�6�.�8�(�7�/ �#�� �� ���8�� ���������� �4�(�.�5�� �	���
���� �>�� �*�6�*�*�6�9�7�/�,�8�, 

�	�
�� 



Fig. 2 Coccolithus pelagicus (Wa l l i ch ) Sch i l l e r , drill hole Branišovice HV-104, depth 2,50—5,00 m 
photograph TEM Nr. 3/14, magn. 5800 x , coccosphere 

Fig. 3 Coccolithus pelagicus( Wal l ich) Sch i l l e r , drill hole Hrachovec NP-518, depth 2338,60 m, 
photograph SEM Nr. 100317, magn. 5900 x , distal view 

Plate XXXVII 

Fig. 1 Coccolithus sarsiae Black, Šatov 534, photograph SEM Nr. 208, magn. 5000 x , distal view 

Fig. 2 Cruciplacolithus tenuiforatus C locch ia t t i — � � � � � � � � � � � � � � � ? �� �(�4�-�/�/ �,�2�/�) �"�/�%�5�%�6�-�'�) ���"���	 � � � � �� �(�)�3�6�, 
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Fig. 4 Dictyococátes dictyodus ( D e f l a n d r e — F e r t ) M a r t i n i , Šatov 538, photograph TEM Nr. 3/3, 
magn. 15000 x , proximal view 

Plate XLI 

Fig. 1 Helicopontosphaera kamptneri Hay — Moh le r , Šatov 534, photograph SEM Nr. 3012, magn. 
6000 x , proximal view 

Fig. 2 Helicopontosphaera kamptneri Hay — M o h l e r , Šatov 538, photograph TEM Nr. 3/4, magn. 
5640 x , proximal view 

Fig. 3 Reticulofenestra pseudoumbilica ( G a r t n e r ) G a r t n e r , drill hole Vlasatice HV-108, depth 
171,00 m, photograph TEM Nr. 3/39, magn. 8000 x , distal view 

Fig. 4 Reticulofenestra pseudoumbilica ( G a r t n e r ) G a r t n e r , drill hole Nová Ves HV-105, depth 
459,50 m, photograph SEM Nr. 92130, magn. 5500 x , distal view 

Plate XLII 

Fig. 1 Reticulofenestra sp. 1, drill hole Malešovice H V-102, depth 28,00—56,00 m, photograph TEM Nr. 
3/47, magn. 8700 x, proximal view 

Fig. 2 Syracosphaera pulchra Lohmann , drill hole Vlasatice HV-108, depth 65,00 m photograph TEM 
Nr. 3/27, magn. 15300 x , distal view 

Fig. 3 Thoracosphaera imperforata K a m p t n e r , drill hole Rusava 1, depth 1640,00—1645,00 m 
photograph SEM Nr. 7471, mága 1000 x . 
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o fosilních stopách (W. Häntzschel, 1962, 1966). Na jeho studie navazují další 
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Planolites v eocénních pískovcích spodních zlínských vrstev račanské jednotky j . od 
Valašského Meziŕíčí a v paleogénních pískovcích u pŕehrady na Bystfičce. Mezi 
recentními a fosilními stopami nebylo zadného rozdílu. Červi recentní rodu Lumbri-

cus terrestrís pronikali paleogénními sedimenty v pískovcích, v místech, kde hornina 
kládla pri pronikání menší odpor, to je pri puklinových plochách v hornine 
a vrstevních spárách. Rovnéž u fosilních chodeb pozorujeme, že živočich pronikal 
napfíč horninou (pískovec, jílovec) a to kolmo nebo šikmo k vrstevnatosti". Pri 
dosažení horninového rozhraní však často uhýba do smeru souhlasného s vrstevna­

tosti. 
Jak ukazují nálezy téchto chodeb na povrchových odkryvech v karpatském flyši na 

území Československa, živočíchove pronikali horninami na značné vzdálenosti (i 
pŕes 1 m). Rovnéž štúdium recentních kroužkovitých červú prokázalo, jak je známo 
ze zoologické literatúry, že napi. žížala proniká ve spraši do hloubky až 20 m. 

Jak se prozatím jeví na základe studia téchto trubicovitých chodeb v karpatském 
flyši a na základe poznatku z literatúry i z jiných oblastí ve svété, chodby a stopy této 
povahy vúbec pocházejí prevažné od morských červú (W. Häntzchel 1962). Tyká 
se to jak stop rodu Planolites Nicholson 1873, tak také stop Granularia Pomel 
1849, Keckia G l o c k e r l 8 4 1 a v poslední dobé i uvádéných stop napr. v kŕídových 
sedimentech v Japonsku jako Tosoloboris hanzawai Katto (K. Tanaka — Y. Te­

raoka 1973) a z miocénu na Filipínach jako Aylaites zambalensiana Noda and 
Miranda. Uvedené stopy červú jeví navzájem mezi sebou j akési odchýlky, je však 
téžko ŕíct čisté na základe vzhledu stopy, zda se jedná o červy rňzných rodu, čeledí 
a pod. nebo zda toto členení na rúzné rody není príliš umelé, zvlášté proto, že jeden 
a týž červ muže v sedimentu zanechat pomerné rozdílnou stopu (chodba po prúlezu 
červa, část chodby a místo, kde zahynul (otisk télních článku), stopy a chodby po 
jedincích v rúzném rústovém stadiu (malí, velcí jedinci), a pod.). (M. Plička 1969). 
Jisté stojí za povšimnutí i ta okolnost, že napr. v sedimentech karpatského flyše nebo 
v kŕídových a paleogénních sedimentech v Itálii i jinde se objevují tyto trubicovité 
chodby často v tesné blízkosti s otisky spirálovitými rodu Zoophycos Mas sal ongo 
1855. V prípade, že by se jednalo o chodby po thorakální a abdominální časti 
sabelidních červú, prípadné i o jejich otisky, bylo by možné uvažovat v nékterých 
pŕípadech i o chodbách, majících vztah k rodu Zoophycos Massalongo 1855 
(M. Plička 1962, 1968, 1969). Rovnéž ve vrtu Staré Hamry­IA byl zjištén 
v blízkosti trubicovitých chodeb rodu Planolites Nicholsonl873 plošný otisk rodu 
Zoophycos Massalongo 1855. 

Ekológie a paleoekologie 

Moŕští červi, kteŕí zanechali chodby ve svrchnokŕídových sedimentech godulského 
pŕíkrovu u Starých Hamrú žili ve vétším počtu na moŕském dnu. Systematicky 
z hlediska zoologického náleží červum kmene Annelida, tŕídy Polychaeta. Další 
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Rozšírení: Prekamrium — terciér. 
Planolites vulgaris Nicholson and Hinde 1875 

Popis: Chodby trubicovitého tvaru, vyskytující se v sedimentech v šíri od 2 mm 
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�8�+�*�/�3�+�4�9�: �= �7�B�=�4�J�)�. �5�(�2�'�8�9�A �;�+ �8�;�@�9�@ �5�* �6�7�+�1�'�3�(�/�' �'�I �6�5 �9�+�7�)�/�@�7�� ���@�1�*�< �0�8�5�: 
�4�'�=�J�;�'�4�J �4�@�1�9�+�7�J�3 �= �:�;�+�*�+�4�J�)�. �7�5�*�5�;�J�)�.�� �6�7�A�6�'�*�4�@ �/ �*�7�:�.�5�;�J�)�. �4�>�=�;�:�� �;�@�9�H�/�4�5�:�8�+ 
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�;�J�)�. �' �6�'�2�+�5�-�@�4�4�A�)�. �8�+�*�/�3�+�4�9�+�)�. �1�'�7�6�'�9�8�1�@�.�5 �,�2�<�H�+ �4�' �B�=�+�3�A �K�+�8�1�5�8�2�5�;�+�4�8�1�' �' �0�'�1 
�0�+ �6�'�9�7�4�@ �/ �4�' �4�@�1�9�+�7�J�)�. �,�5�9�5�-�7�'�,�/�A�)�.�� �:�;�>�*�@�4�J�)�. �'�:�9�5�7�< �; �2�/�9�+�7�'�9�B�7�+ ���4�'�6�7�� 
�&�� � � �?�4�9�=�8�)� . �+�2 �
�����
�� �,�/�-�� �
���� 

�#�7�:�(�/�)�5�;�/�9�@ �)�.�5�*�(�< �; �.�5�7�4�/�4�+ �(�<�2�< �; �6�5�8�2�+�*�4�A �*�5�(�@ �H�9�:�*�5�;�'�4�J �4�'�6�7�� �; �"�"�"�! 
�; �1�'�7�(�5�4�: �: ���5�4�(�'�8�: ������ ���� � � � ' �1�5�; �2�+�; �
���
������ �; �1�O�A�*�@ �; ���+�3�+�)�1�: �������!�� ���&�� 

�
���� 



Häntzschel 1934), vordoviku vSSSRvcentrálním Kazachstanu (S. M. Bandale-
mov 1953), v permu u Balatonu v �
��� ���������� ������ �
���������� �� �	�� � � � � � � � � � � �� ���������� 
�� ���������E�.�: �.�%�*�.�/�5�:�*�) �5�% �&�,�7�B�/�5�D�#�( �2�%�$�)�-�%�.�3�%�#�( ���3�%�1�#�)�:�1�� �5 �2�%�5�%�1�.�;�- �A�0�!�.�:�,�2�+�4 
������ � � �! �. �)�2�#�( �����
���� �! �8 �0�1�%�+�!�-�"�1�)�! �5 ���!�,�)�&�/�1�.�)�)�� �+�$�% �*�% �0�/�$�1�/�"�.�: �0�/�0�)�2�/�5�9�. 
�! �2�7�2�3�%�-�!�3�)�#�+�7 �E�,�%�.�:�. �1�/�$ ���������������
���	 ���)�#�(�/�,�2�/�. �����
�	 � � � � � , �%�0�1�3 ���� ������ �����
������ 
���D�2�+�7�3�7 �3�:�#�(�3�/ �2�3�/�0 �"�7�,�7 �2�,�%�$�/�5�!�.�D �) �.�! �<�8�%�-�; �.�!�B�) �1�%�0�4�"�,�)�+�7�� ���F�%�$�%�5�B�;�- �5 �0�1�/�2�3�/�- 
�+�!�1�0�!�3�2�+�:�(�/ �&�,�7�B�% ���.�!�0�1�� ���� ���,�)�E�+�! ���������� ���������� ���������� ���������� ���� � � �, �)�9�B �������
���� 
���/�5�.�:�C �.�/�5�: �.�9�,�%�8�7 �/�3�)�2�+�< �-�/�1�2�+�D�#�( �E�%�1�5�< �5 ���!�0�/�.�2�+�4 �5�% �2�5�1�#�(�; �+�F�;�$�: ������ � � � ! � . � ! �+�! 
�> � �� � � �%�1�! � / �+�! �����
�	 �! �5 �-�)�/�#�:�.�4 ������ ���/�$�! �> ���� ���� � � �)�1�!�. �$�! �����
�
�� �*�2�/�4 �5�%�,�-�) 
�"�,�;�8�+�% �8�0�<�2�/�"�%�- �2�%�'�-�%�.�3�!�#�% �/�3�)�2�+�< �.�9�,�%�8�<�- �8 �+�!�1�0�!�3�2�+�:�(�/ �&�,�7�B�% �! �*�)�.�D�#�( �/�"�,�!�2�3�; �5�% 
�2�5�:�3�:�� 

���1�4�"�)�#�/�5�)�3�: �#�(�/�$�"�7 �2�% �5 �(�/�1�.�)�.�% �5�7�2�+�7�3�4�*�; �E�!�2�3�/ �3�!�+ �(�/�4�&�.�:�� �C�% �-�/�(�/�4 �"�D�3 �5�<�$�E�; 
�)�#�(�.�/�&�/�2�)�,�)�; �0�1�/ �4�1�E�)�3�D �5�1�2�3�%�5�.�; �+�/�-�0�,�%�6�� �*�!�+ �4�+�!�8�4�*�; �$�/�2�!�5�!�$�.�; �5�D�2�,�%�$�+�7 �2�3�4�$�)�! �.�!�0�1�� 

������ 

���"�1�� �� �#�(�/�$�"�7 �0�/ �-�/�1�2�+�D�#�( �!�.�%�,�)�$�.�;�#�( �E�%�1�5�%�#�( �5 �'�/�$�4�,�2�+�D�#�( �5�1�2�3�5�9�#�( �5 �*�9�$�1�%�#�( �5�1�3�4 ���3�!�1�: ���!�-�1�7 �> ���� 
�0�&�) �2�3�7�+�4 �0�;�2�+�/�5�#�% �2 �*�;�,�/�5�#�%�- ���$�%�3�!�)�,���� �!�� �" �> �(�,�� �������������� �-�� �# �> �(�,�� ���
�	���������>���
�	�������� �-�� �$ �> �(�,�� 
���
�	�����
���>�����	�������� �-�� �% �> �(�,�� �����������
���>�������������� �-�� �&�� �' �> �(�,�� �����
���������>�����
�������� �-�� �( �> �(�,�� 
�����
�
�������>�����
�
������ �-�� ���7�2�5�%�3�,�)�5�+�7 �� �0�;�2�+�/�5�%�# �*�% �5�7�*�9�$�F�%�. �3�%�E�+�!�-�)�� �*�;�,�/�5�%�# �*�% �"�%�8 �/�8�.�!�E�%�.�;�� 

�����
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���'�.�#�!�6 �2�:�2�. �/�.�4� �'�6 �)�1�$�, �7�)�(�1�2�(�+ �( �4 �/�;�1�*�.�4�"�;�"�' ���I�;�#�.�4�E�"�' �4�0�1�2�$�4�� �-�8�+�$�D�$�)�;�"�;�"�' �)�(�D 
�F�$�1�*�: �*�I�;�#�: �F�$�1�*�:�'�. �,� �1�;�4�3�� ���.�4�-�:�D ���� � � �9�-�2�7�1�"� ' �$�+ �������
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�/�;�1�*�.�4�"�< �4 ���.�+� �!�; �4 ���$�,�$�"�*�3 �"�'�.�#�!�6 �. �/�0�<�,�:�0�3 �"�"�  �� �,�, �G�$�0�4�.�4�(�2�:�'�. �2�4� �0�3�� ���  
�%�.�2�.�&�0� �%�(�;�"�' �4 �)�$�'�. �/�0�8�"�( �)�$ �#�.�!�0�$ �/� �2�0�-�8 �1�$�&�,�$�-�2� �"�$ ���.�2�(�1�* �2�:�+�-�;�"�' �G�+�8�-�*�3 �G�$�0�4� ���� 
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���'�.�#�!�3 �4�8�+�$�G�*�.�4�(�2�:�'�. �2�4� �0�3 �����
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�� �������� �)�1�$�, �7�)�(�1�2�(�+ �( �4 �<�+�.�,�*�3 �*� �0�!�.�-�1�*�:�'�. 
�/�;�1�*�.�4�"�$ �4�$ �C�2�:�0�"�;�"�' �)�4�� �.�# ���0� �-�(�$ �-�  ���.�0� �4�$ �3 ���.�0�-�;�"�' ���:�C�(�" ���/�+�(�.�"�:�-�������� �7�!�6�2�*�6 
�1�8�+�1�*�:�'�. �7� �+�$�#�-�:�-�; ���������� ���'�.�#�!�  �,�:�+�  �/�0�H�,�:�0 �� �,�, �  �!�6�+�  �4 �)�$�,�-�.�7�0�-�-�:�, �/�;�1�*�.�4�"�( 
�1�/�.�+�3 �1�.�2�(�1�*�$�, �/�I�$�1�+�(�G�*�6 ������� �	� �,�	�%�$�1�� �#�.�*�+� �#� �) �;�"�; � / �0�. �1�2�0�$�#�; �4�6�1�+�.�4�$�-�: � , � : �+�*�. ��
�4�.�#�-�;�� ���(�-� �* �)�1�.�3 �"�'�.�#�!�6 �2�:�2�. �/�.�4� �'�6 �7�-�8�,�$ �7 �+�(�2�$�0� �2�<�0�6 �7�$ �1�$�#�(�,�$�-�2�3 �0�<�7�-�:�'�. �1�2�8�I�; 
�7 �0�<�7�-�E�"�' �.�!�+� �1�2�; �4�$ �1�4�:�2�:�� 
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���� �F�$�0�4�� �*�2�$�0�E �1�$ �/�.�'�6�!�.�4� �+ �4 �'�.�0�(�7�.�-�2�8�+�-�( �0�.�4�(�-�$ �4 �)�;�+�.�4�(�2�:�, �/�.�4�0�"�'�3 �,�.�0�1�*�:�'�. �#�-�  
�/�.�1�2�3�/�.�4� �+ �2� �*�� �D�$ �/�0�.�-�(�*� �+ �'�.�0�-�(�-�.�3 �)�$�#�-� �* �2�$�1�-�: �/�.�# �/�.�4�0�"�'�$�, ���.�"�'�0� �-� �� �<�*�0�6�2�� 
�  �1�4�E�, �/�.�'�6�!�$�, �-� �#�7�4�$�#�8�4� �+ �1�+� �!�.�3 �/�.�4�0�"�'�.�4�.�3 �)�;�+�.�4�(�2�.�3 �4�0�1�2�4�(�G�*�3 �-�$�!�. �4�6�1�2�.�3�/�(�+ 
�-�  �/�.�4�0�"�' �  �/�.�'�6�!�.�4� �+ �1�$ �/�. �)�;�+�.�4�(�2�:�, �/�.�4�0�"�'�3 �,�.�0�1�*�:�'�. �#�-� �� �� �/�0�4�:�, �/�0�;�/� �#�$ �)�$ 
�4 �/�I�;�G�-�:�, �0�$�7�3 �-� �# �"�'�.�#�!�.�3 �G�$�0�4�  �1�+� �!�8 �)�;�+�.�4�(�2�8 �4�0�1�2�4�(�G�*� �� �/�.�4�0�"�' �)�;�+�.�4�(�2�:�'�. 
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�� �-�:�*�2�$�0�E�"�' �/�I�;�/� �#�$�"�' �)�$ �/� �2�0�-�: �,�;�0�-�: �4�6�*�+�$�-�3�2�; �2�,� �4�C�;�"�' �)�;�+�.�4�(�2�E�"�' �1�,�.�3�' 
�4 �-� �#�+�.�D�-�;�, �/�;�1�*�.�4�"�(�� 

���;�+�.�4�(�2�E �1�$�#�(�,�$�-�2 �-�  �,�.�I�1�*�:�, �#�-�: �)� �* �-� �7�-� �G�3�)�; �/�I�$�#�"�'�.�7�; �/�.�7�.�0�.�4� �-�;�� �!�6�+ �)�(�D 
�G�8�1�2�$�G�-�: �7�/�$�4�-�:�-�E�� �!�$�7 �*� �+�.�4�: �/�.�4�0�"�'�.�4�: �4�0�1�2�4�(�G�*�6�� ���0� �-�(�"�$ �)�;�+�.�4�$�" �? �/�;�1�*�.�4�$�" �)�$ 
�.�1�2�0�8�� ���0�( �/�.�7�#�:�)�C�; �1�$�#�(�,�$�-�2� �"�( �/�;�1�*�.�4�"�$ �1�$ �*�.�/�;�0�.�4� �+�. �,�;�0�-�: �4�6�*�+�$�-�3�2�; �,�.�0�1�*�:�'�. 
�#�-� �� �7�/�<�1�.�!�$�-�: �G�$�0�4�$�,�� �)� �* �/�0�.�7�0� �7�3�)�; �)�;�+�.�4�(�2�: �/�0�.�/�+�8�1�2�*�6 �  �1�,�.�3�'�6 �4 �-� �#�+�.�D�-�;�, 
�/�;�1�*�.�4�"�(�� 

���� �� �)�8�#�I�$ �7 �'�+�.�3�!�*�6 �������
�������?�������
������ �, ���.�!�0�� �
�  �4 �2�$�5�2�3�� �)�$ �/� �2�0�-�: �)�(�D �/�.�,�$�0�-�: 
�7�-� �G�-�: �7�/�$�4�-�:�-�; �)�;�+�.�4�(�2�:�'�. �/�.�4�0�"�'�3 �,�.�0�1�*�:�'�. �#�-� �� �F�$�0�4�� �*�2�$�0�E �1�$ �/�<�4�.�#�-�: �/�.�'�6�!�.��
�4� �+ �4 �)�;�+�3 �2�$�1�-�: �/�.�# �/�.�4�0�"�'�$�, �,�.�0�1�*�:�'�. �#�-�  ���4 �'�+�.�3�!�"�$ � �1�( �� �,�,�� �4 �<�1�$�*�3 �-�:�*�.�+�(�*�  
�"�, �4�6�+�$�7�+ �-�  �/�.�4�0�"�' �  �/�.�'�6�!�.�4� �+ �1�$ �/�. �-�:�,�� �� �/�0�4�:�, �/�0�;�/� �#�$ �7� �-�$�"�'� �+ �7�  �1�$�!�.�3 �4 �)�;�+�3 
�"�'�.�#�!�3 �4 �/�I�;�G�-�:�, �0�$�7�3 �/�.�-�:�*�3�# �1�/�+�.�C�2�:�+�.�3�� �4 �#�0�3�'�:�, �/�0�;�/� �#�$ �/�.�#�:�+�-�.�3 �/�0�.�'�+�3�!�$��
�-�(�-�*�3�� ���$�-�2�. �4�7�.�0�$�* �)� �#�0�  �)�$ �7�4�+�8�C�2�: �4�E�7�-� �,�-�E �/�0�.�2�.�� �D�$ �#�.�*�+� �#�8�� �D�$ �( �/�.�4�0�"�'�.�4�8 �G�8�1�2 
�)�;�+�.�4�(�2�:�'�. �,�.�0�1�*�:�'�. �#�-�  �!�6�+�  �-� �2�.�+�(�* �7�/�$�4�-�:�-�8�� �D�$ �1�  �7� �"�'�.�4� �+ �4 �-�:�, �2�0�3�!�(�"�.�4�(�2�E 
�.�2�4�.�0 �/�. �G�$�0�4�3 �  �/�0�(�2�.�, �-�$�#�.�C�+�. �* �#�$�1�2�0�3�*�"�( �1�+� �!�:�'�. �1�2�0�.�/�3 �"�'�.�#�!�6 �4 �,�;�1�2�:�� �*�#�$ �G�$�0�4 
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�����)�� �� ��� �'�����. �(�' �%�'�)�*�#�7���  ���&���$�!���&�1���  �8���)�-�����  �- ���'���,�$�*�#�7���  �-�)�*�+�-�/���  �- �"�/���)�����  �-�)�+�, ���+���)�0 �����%�)�.�3 �� ���� 
�� �3� �$�� �����
���������3�����
�������� �%�� �� �3� �$�� �����
���������3�����
�������� �%�� �� �3 � �$�� �����
���������3�����
�����
�� �%�� �� �3 � �$�� 
�������	�������3�������	������ �%�� ���3�����
�����
���3�����
�������� �%�� �� �3� �$�� �����
�
�������3�����
�
������ �%�� ���.�*�-���+�$�!�-�#�. �� ��� �!����
�)�'���$�.���.�� �� �-�)�*�+���-�&�1 �6�(�/�)���� ���1�*�#�'�-���� �"�� ���������	���
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Obr. 3 Chodby po morských anelidních �)�����!������ �! ������� �������(���� �!�������!�#���� �! ���#���������� �!�����  ���������$ ���������" �& �� ���� 
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vylezl na povrch. Dokladem toho, že chodba v jílu se zachovala �������	�@� �(�3 ��� �2 �/�=�*�&�(�  
�����1�&�� �/�1�*�&�(� �(�3 �$� �( �/�)���)�.�� �$�  ���,�# �	�8�
 �'�' �,�#�&�(�3 �	�������	���>�%�� �*�)�(�4�%�.�� �"�+�.���;�5�"�) �*�5�,�%�.�� 
�%�-� �+�3 �*�+�)���5�"�3 �/ �(�����&�)�<�(�5�' �*�5�,�%�)�/���# �/ �"�)�+�#�2�)�(�-�3�&�  �$� ���(���% �-� �,�(�4 �(���� �"�+���(�#���# �$�5�&�)�/� �� �8 
�*�5�,�%�)�/� ���� �$� ���(���% �*�)�%�+���>�.�$�  �# �/ ���"�)�����  �*�) �>� �+�/�.�� �%�-�)�+�)�. �-� �(�-�) �)�*�.�,�-�#�& ���)���+�� �� �/ �-� �0�-�.���� 
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�����+�� �� ���)���*�)�/�+���"�)�/�3 �� �*�)�/�+���"�)�/�3 ���"�)������ �/ �$�5�&�. ���=�/���&�4�"�) �'�)�+�,�%�4�"�) ���(���� ���)�/�+���"�)�/�3 �/�+�,�-�/�� �$�5�&�. ���1�&�� 
��� �!�)�+�'�)�/���(�3 �*�+� �� �,� ���#�'� �(�-�����5 �*�5�,�%�.�� ���+�.���;�5 �/�+�,�-�/�#�>�%�� �/ �*�5�,�%�. ���)�%�&�����3�� �<�  ���"�)������ �*�) �>� �+�/�. ���/�&� �/�)�� 
�2�.�,�-���&�� ���)�>���,�(�4 �)�-� �/�@� �(�3�� �����)�2�/�#�(�.�-�= �*�)�/�+���" �/�+�-�(�4�"�) �$�����+�� �2 �"�&�)�.���%�1 ���������������8�����������
�� �'�� �/�+�- ���-���+�4 
�����'�+�1 �8 �� ������ ���1�,�/� �-�&�#�/�%�1 �� �� �8 �*�5�,�%�)�/� ���� �	 �8 �/�+�,�-�/�#�>�%�� �"�+�.���;�5�"�) �*�5�,�%�)�/��� �� �
 �8 �$�5�&�)�/� ���� 

�
�� �� ���)���4�� �%���1 �*�)�/�+���"�)�/�)�. �/�+�,�-�/�. �'�)�+�,�%�4�"�) ���(�� �-�/�)�+�#�& �$�5�&�� �*�)�'� �+�(�4 �$�#�< �(���-�)�&�#�% 
�2�*� �/�(�4�(�=�� �<�  �,�  �.���"�)�/���&�� �/ �(�4�' �-� �,�(�4 �*�)�� �*�)�/�+���"� �' ���"�)������ �*�) �>� �+�/�. ��� �2 �/�=�*�&�(� �� 
���)�;�&�) �*�+� �� �����&�;�5�' �,� ���#�'� �(�-�)�/�3�(�5�' ���*�5�,�%�.�� �% ��� �!�)�+�'�����# �*�)�/�+���"�. �'�)�+�,�%�4�"�) ���(���� �$���% 
�$�  �*���-�+�(�4 �(�� �)���+�� �	�  �/ �-� �0�-�.�� ���)�2���5�& �+�)�/�#�(�1 �*�)�/�+���"�. ���(�� �$�  ���,�# �
�8�� �'�'�� ���)���)���(�4 �$�  
�-�)�'�. �# �. �*�)�/�+���"�)�/�4 �>���,�-�# �$�5�&�)�/���  �/ �$�3���@�  �/ �"�&�� ���������������8�����������
�� �'�� 

���)�-�) �*�)�+�.�;� �(�5 �*�)�/�+���"�)�/�4 �>���,�-�# �$�5�&�)�/�#�-�4�"�) �'�)�+�,�%�4�"�) ���(�� ���1�&�) �*���-�+�(�4 �/�1�/�)�&�3�(�) 
�-� �%�-�)�(�#���%�=�' �(� �%�&�#��� �' ���2� �'�4�-�@� �,� �(�5������ �,�*�)�$� �(�=�' �, �*�@�5�(�)�,� �' �*�5�,�>�#�-�4�"�) �'���-� �+�#�3�&�. 
�� �+�=���"�&�)�. �,� ���#�'� �(�-�����5 �(�����&�)�<�(�5 �/�+�,�-�/�1 ���*�5�,�%�)�/��� ���� ���  �*�+���/��� �*�)���)���(�4�� �$���% �$�  �*���-�+�(�4 
�(�� �/�2�)�+�%�. �$�����+�� �2�  �
���?�(�4�(�4 �"�&�)�.���%�1�� �<�  �*�)�/�+���" ���(�� ���1�& �'�5�+�(�4 �;�#�%�'�= �����#�,�%�)�+�����(���  
�*�+�6���4�"�. �.�/�+�,�-�/� �(�5 �(�����&�)�<�(�5�"�) �*�5�,�%�)�/���  �, �*�)�/�+���"� �' �*�)���&�)�<�(�5�"�) �$�5�&�)�/��� ���� �� �-�4�-�) 
��� �!�)�+�'�����# �$�5�&�)�/�#�-�4�"�) �*�)�/�+���"�. ���(�� ���)�;�&�) �/ �*�+�5�*�����  �/�2�)�+�%�. �2 �"�&�� ���������������8�����������
�� �' 
���< �%���1�< �>� �+�/ �)�*�.�,�-�#�& ���"�)�����. �/ �$�5�&�. �# �*�+�)�"�&�.��� �(�#�(�%�. �(�� �$� �"�) �*�)�/�+���"�. �/ �'�5�,�-�4 
�2���,�-�#�<� �(�4�' �$�3���+� �' ���)���+�� �
������ 

���� �� �(�4�%�-� �+�4�' �*�+�5�*�����  ���)�;�&�) �% �2���,� ���#�'� �(�-�)�/�3�(�5 �$�5�&�)�/�#�-�4�"�) �*�)�/�+���"�. �'�)�+�,�%�4�"�) ���(�� 
�/ ���)���4�� �%���1 �-� �(�-�) �(� ���1�& �$� �;�-�4 �(���-�)�&�#�% �2�*� �/�(�4�(���<�  �>� �+�/ �&� �2�)�.���5 �(�� �+�)�2�"�+���(�5 �$�5�&�8�$�5�&�)�/� �� 
�8 �*�5�,� �% �2�*�6�,�)���)�/���& �*�+�# �*�+�)�(�#�%�3�(�5 �/ �"�)�+�#�2�)�(�-�3�&�(�5�' �,�'� �+�. �*�+���/��� �*�)���)���(�4 �/�-�&���>� �(�5 
�"�)�'�#�( �/ �*�)���&�)�<�5 �,�'�4�+� �' ���)�&�. ���) �/�2���3�&� �(�)�,�-�# �(�4�%�)�&�#�%�� �'�#�&�#�'� �-�+�. ���*�+�)�"�(�.�-�5 �*�5�,�>�#�-�4�"�) 
�*�+�)�*�&�3�,�-�%�. �/ �$�5�&�. �,�'�4�+� �' ���)�&�.�� �)���+�� �&�� �/ �-� �0�-�.���� ����� ���) ���1�&�) �-�)�-�) �*�+�)�"�(�.�-�5 �/�+�,�-� �/ 
�/�1�/�)�&�3�(�) �*�)�2���4�$�# �2�'� �(�;�)�/���(�5�' �)���$� �'�. �"�)�+�(�#�(�1 �+�)�2���5�&�(�4 �%�)�(�,�#�,�-� �(���  ���$�5�&�)�/� �� �8 
�*�5�,�%�)�/� ���������� �����*�+�)�-�#�-�)�'�. �>� �+�,�-�/�4 �(���,� ���#�'� �(�-�)�/���(�= �*�5�,� �% �/ �(�����&�)�<�5 �$� �;�-�4 �(� ���)�,�-����
�-� �>�(�4 �2�*� �/�(�4�(�=�� �/ �'�5�,�-�4 �(���� ���"�)�����)�. ���) �/�1�;�  ���,�# ������ ���' �$� �/�5 �*�+�)�*�����3�/�3�(�5 �,� ���#�'� �(�-�. 
�,�'�4�+� �' ���)�&�. ���2�+� �$�'�4 �2�*�6�,�)��� �(�) �*�)�"�1��� �' �>� �+�/�� �*�)�� �(�5�'���� ���)�(�4�%�.�� �/�1�;�  �$�  �$�#�< 
�.�/�+�,�-�/� �(�5 �*�5�,�%�)�/���  �%�)�(�,�)�&�#���)�/�3�(�)�� ���+�# �*�)�"�1���. �>� �+�/�� �(�� �+�)�2�"�+���(�5 �$�5�& �8 �*�5�,� �% �/�2�(�#�%�3 
�/ �$�5�&�. �*�) ���)���5���" �&� �2�)�.���5���" �>� �+�/�� �&� �' ���)���+�� �&�� �/ �-� �0�-�.���� 

������ 



5. � �������� ������ �����������
������ ������������������ ���������
���
�� ������ �����������! �������� �������	������������ �
 �����������
 
�������������������� �����������
������ ������ �����
������ ���� ���
�������� ���������������� �� ���@�������!�(�1�4 �.�*�+�,�.�0�� �,���$�;�� 
���(���!�2�1���%�( �$ �&�4�+���'�4 �+�����"�&���'�,�- �� �)�(�+�,�-�)�'�3�&�- �-���<�.�2�'�4 �.�%�"�.�- �+�����"�&���'�,�- �1 �)�@�������!�(�1�4 
�.�*�+�,�.�0 ���(���*�� �
������ ���4�&�,�( �1�)�5�+�(�����& �%�1�� ���(���*�� �+�%�����(�.���, �+�&���* �)�*�(�'�"�$�2�'�4 �;�"�.�(�>�"���!�5 
�+�����"�&���'�,�0�� 

�
�� �=���*�. �)�*�(�'�"�$���#�4���4 �#�4�%���& �&�(�*�+�$�3�!�( ���'�� �. �!�(�*�"�1�(�'�,�2�%���� �.���%�&�" �>���+�,�( �+�%�����-�#�� �>�(�>�$�0 
�� �)�*�(�)�%�2�+�,�$�0 �)�4�+�$�- �. �#�4�%�- ���(���*�� �%���� �(���*�� �	���� �(���*�� �	���� �(���*�� �	������ ���4�+�>�"�,�2 �.�<�)�%�? �. �#�4�%�- ���>�(�>�$���� 
���0�%�� �1�*���#�&�3 �)�@�4�1�'�"�.�2 �)�*�" �)�*�(�'�"�$�2�'�4 �>���*�.�� �!�(�*�'�"�'�(�-�� 

���� ���*�" �)�*�(�'�"�$�2�'�4 �>���*�.�� �.�*�+�,�.���&�" �#�� �)���,�*�'�3 �'�� �.�*�+�,���.�'�4 �+�)�2�@�� �#�4�%�(�.���5�� �;�� �#�4�% ���0�% 
�. �)�*�4�)������ �#�����*�� �1 �!�%�(�-���$�0 �	�����
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orientation. Their course in siltstones, claystones and sandstones is irregular (W. H ä n t z s c h e l 1962). 
Stratigraphical range: Precambrian — Tertiary 

Planolites vulgarís N icho lson and H inde 1875 

D e s e r i p t i o n : Tubular passages in sediments are 2 mm— 1 cm, most frequently 7—9 mmbroad.They 
penetrate sandstones, siltstones and claystones in variable directions and dips. In places they form 
a convex hyporelief on undersurfaces of sandstones and siltstones or they partially follow bedding. In 
alternating beds of sandstones and/or siltstones with claystones the passage-ways pass from one bed into 
another (endichnium, exichnium). Owing to that their filling in sandstones contains a clayey admixture 
from the wallrock — and a sandy admixture in claystones. The surface of passages is mostly smooth, in 
some places cross segmentation is visible. In the drill hole Staré Hamry — 1A the length of passages 
exceeds the width of the drill core. In surface exposures of sediments of the Carpathian flysch in 
Czechoslovak territory the tabular passages are more than 1 m long sometimes (M. P1 i �G �, �" �	�������� �	�������� 
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surficial clayey part the sea floor surface. The deformation was perhaps due to tectonicdisquietude and to 
gravitation activity on the gently inclined sea floor surface. 

In some cases, however, the sediment (clay — sand) below the sea floor surface (perhaps at a depth of 
some cm) was not yet compacted — as evidenced by a sample of the core of the drill hole Staré Hamry — 
1A from the depth of 1735,45 m. The worm crawling in horizontál plané damaged both the immediate 
bottom and the top parts of the rock. 

Deposition caused changes on the sea floor in time and in space. There were time intervals without 
transport and deposition of materiál when the surficial layer of the sea floor compacted partially. In other 
time intervals repeated transport and deposition of materiál proceeded affected by current water. 
Deposition was extremely intricate, with rapid mícrofacial alterations. 

Sediments freshly deposited were not compacted enough to prevent the orga-
nisms from damaging their structure. 

Explanations to figures in text 

Fig. 1 Passages burrowed by marine annelids in the Godula beds in cores of the drill hole Staré Hamry — 
1A on the contact of sandstone with claystone (a detail), a, b = depth 1688,80 m; c = depth 
1735,20—1735,25 m; d = 1735,45—1935,50 m; e = 1900,40—1900,50 m; f, g = 
1941,50—1941,60 m; h - 1977,05—1977,15 m. Explanations: sandstones are marked with dots, 
claystones are not marked. 

Fig. 2 Passages burrowed by marine annelids in the Godula beds in the cores of the drill hole Staré Hamry 
— 1A. a = d e p t h 1941,50—1941,60 m; b = 1942,00—1942,10 m; c = 1942,60—1942,70 m; 
d - 1953,50—1953,60m; e = 1976,75—1976,85 m; f = 1977,05—1977,15 m. Explanations: 
+=hieroglyphs, — bedding joint. Sandstones are marked with dots; claystones are not marked. 

Fig. 3 Passages after marine annelids in the Godula beds in cores of the drill hole Staré Hamry — 1 A. 
a = depth 1990,55—1990,65 m; b = 2014,40—2014,45 m; c = 2073,00—2073,10 m; 
d = 2117,20—2117,30 m; e = 2116,30—2116,35 m. 

Fig 4 Subsurface and surface passages in clays of the former sea floor. Prior to deposition of sands the 
surface clay layer was deformed. A thicker layer in the sand is an evidence of the temporary opening of the 
passage (on the left). (Unfolded surface of the drill core from the depth of 1990,55—1990,65 m; drill hole 
Staré Hamry — 1A). Explanations: 1 — sandstone; 2 — a layer of coarse-grained sandstone; 3 — 
claystone. 

Fig. 5 The passage after annelids in a cross-section (convex hyporelief) in the core of the drill hole Krásna 
— 1 from the Godula beds (Upper Cretaceous). (I. Zúrková 1975, PI. 1, Fig. 1). The sandstone 
intercalation is markedly bent in the basement of a sandstone cylinder (P lano l i t es vu lgar is) . 

Fig. 6 A passage after annelids on the contact of claystone with sandstone, damaged later by the annelid. 
The drill hole ���������6� �$ �3 ���� ���&���!�! ���$�&�� ���&�$�" �(���� �����%�(�� �	�
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Od podložních souvrství se prokazatelný spodní miocén liší jak obsahem fauny, tak 
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1549—1554 m. Hlubší souvrství s výjimkou stratigraficky problematického jadra 
v hl. 2392—2397 m jsou prakticky sterilní. Lze tedy vérohodné souvrs tv í p r e ­
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hornin centrálních Karpat k JZ. Zóna je dokumentovaná mezozoickými bradly, jež 
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Dionýz Vass 

World Neogene radiometric time-scale 
(estate to the beginning of 1976) 

7 text-figures, Slovák summary 

In the stratigraphy beside the classic biostratigraphic methods are in the present time 
introduced the modem physical methods. The most progressive are isotopic and 
palaeomagnetic methods. 

The Neogene time interval firstly was calibrated by isotopic ages in the 
Phanerozoic time-scale. In this scale 62 radiomatric dates concern the Neogene, but 
only 7 concern the marine Neogene. (Funne l in H a r l a n d et al 1964). Later Selli 
presented (on I V CMNS Congress, Bologna 1967 published in 1970) a new 
Neogene radiometric time-scale using 32 isotopic ages of the rocks, majority of them 
háve some relation to marine deposits and to their biostratigraphy. Then Neogene 
radiometric time-scale became rather frequented in geológie literatúre. Several 
versions of Neogene time-scale Be rgg ren has published (1969a, b, 1971,1972 with 
Van Couve r i ng 1974). All Berggren's scales except the first (1969a) arestrongly 
influenced by T u r n e r ' s (1970) radiometric scale of California Neogene. Other 
authors contributing to the problém: Bandy and Ing le 1970, Eve rden and 
E v e r d e n 1970, Page and McDouga l l 1970, I k e b e et al. 1972, VanCouve r ing 
1972, O d i n 1973. Majority of them accept in the grand lines the Berggren's scales of 
1969b. 

The disproportions in Berggren's scale were firstly pointed out in the papers 
dealing with radiometric ages of Paratethys Neogene (Vass et al. 1970, 1971, 
Bagdasa r jan and Vass 1971, on V,h Congress of RCMNS in Lyon, published in 
1975;Rub ins te in and Gabun ia 1977) furtherby Ryanetal . (1974), Thayer and 
Hemmond(1974) . 

The lack of uniform Neogene radiometric time-scale was the main impulse for this 
attempt to establish a new radiometric time-scale convenient for both: World 
Neogene and Paratethys Neogene. 

RNDr. D. Vass, CSc, Geologický ústav Dionýza Štúra, Mlynská dolina 1, Bratislava 
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Methods r 

Co l lec t ing of basical dá ta and the i r c h a r a c t e r i s t i c s 

In collecting radiometric ages for Neogene rocks, whose number markedly in-
creased during the last decade, the greatest attention was paid to radiometric ages 
reliably controlled by biostratigraphy. The dáta were collected according to the 
following criteria: 

1. Preferred were radiometric ages of rocks from marine Neogene sequences. 
Their biostratigraphical classification was based on planktonic foraminifers and/or 
calcareous nannoflora. 

2. Where the benthic stratigraphical markers or benthos associations were 
correlable with planktonic and nannoplanktonic štandard zones, also radiometric 
ages of rocks dated biostratigraphically by means of marine benthos organisms were 
accepted. 

3. Radiometric ages without direct biostratigraphical control were accepted when 
the rocks dated are in definable relation to geological events that are biostratigraphi­
cally controlled (folding, volcanism, a. o.). 

Most radiometeric ages were determined by K-Ar method. On fossil corais H/TJ 
method was applied. Granodiorite rocks and their derivatives from Elba were dated 
by both the K-Ar and Rb-Sr methods. Some radiometric ages were abtained by 
fission track method (Tables 1—6). Mostly volcanic rocks were dated: láva flows, 
tuffs, volcanic grasses, and some magmatic rocks. 

In K-Ar method, isotopic analysis was made either on the entire rock or on 
separated minerals (predominantly biotite and plagioclase, and also amphibole and 
other minerals). Some radiometric ages resulted from dating of fossil corais, volcanic 
glass and glauconite. 

Some authors mean that volcanic glass cannot offer reliable radiometric ages in 
K-Ar method. For example, T u r n e r 1970, p. 110—111 presents cases of incon-
venience and unreliableness of volcanic glass for radiometric dating by K-Ar 
method. According to literatúre also glauconite gives either too young or too old 
ages. Some authors therefore object to ages resulting from dating of glauconites 
(Da l rymp le a n d L a m p h e r e 1969, Mi l ler and VanCouve r i ng 1972); glauco­
nite ages are ignored by Berggren in compiling his radiometric scales; as well as by 
Ry an et al. (1974). The ages also proved inapplicable at compiling the radiometric 
time scale of the Paratethyd Neogene (Vass and Slávik 1975, Vass et al. 1975). 

Among basical dáta in the scale, only 8 are radiometric ages of glauconite and 6 of 
volcanic glass. These are reliably controlled by biostratigraphy. Basing úpon 
a supposition about posible errors in both the negatíve and the positive senses, we 
háve included these ages — as ages of the second order reliability — into statistical 
calculation of radiometric ages of boundaries among Miocene stages. Check 
calculations showed no influence of these ages úpon the boundaries calculated. 
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They, however, cannot be used for detailed radiometrical celibration of the 
Neogene. The samé concerns many radiometric ages of volcanic rocks. For various 
reasons, and especially because of difficulties in exact biostratigraphical correlation, 
some volcanic rocks are regerded as rocks of the second order reliability. 

Geochronological laboratories use different constants In calculating radiometric 
ages by K-Ar method. Then, of course, the resulting ages are different as well. Most 
western laboratories (U. S. A., France, England, Austrália, Japan, Italy) use the 
following constants: 
kk = 0,584 x 10""'° y"' 
kf = 0,72 x ÍO"1" y"' 

Laboratories of geochronology in West Germany use these constants: 
X =5 ,32 x Í O - ' V 1 R = 0,123 
Difference in the calculated age is small (about + 1 %) . 
In the U. S. S. R., laboratories of geochronology use these constants: 
k = 0,557 x 10""'0 y""1 

Xp = 0,72 x 1 0 - 1 ( V 
Difference between the age calculated and the first constants is +5 — +6 %. 
Without respect to which constants are more exact and more proper, all ages used for 
the time scale were recalculated by western constants, since most basical dáta for 
the Neogene scale were calculated by these constants. 

S ta t i s t i ca l p r o c e d ú r e (a f ter J. Še fa ra ) 

From various point of view it turns out that the values of radiometric datings are 
random variables and, therefore, they háve certain laws of probability distribution. 
As measured dáta, given in form of mean value and its quadratic deviation, they are 
subject to the law of no rmá l p r o b a b i l i t y d i s t r i b u t i o n . According to 
biostratigraphic dáta, the rock samples and then, also, their radiometric ages, are 
associated with a specific geológie periód. From this point of view, they are subject to 
the law of un i fo rm p robab i l i t y d i s t r i b u t i o n . One interval of uniform 
probality is always one geológie periód. 

If we suppose that, according to biostratigraphic determination, the values of 
radiometric datings are ordered with complete certainty, then, the uncertainty of the 
determination of the baoundary of two geológie periods is caused only by the 
uncertainty in the measurement of values of radiometric datings. It turns out as 
optimum to choose for the boundary the criterion following from the law of 
probability distribution of measured quantities: 

Probability (P) that measured dáta of the younger of two adjoining periods (M) are 
greater than the boundary between them (H) is equal to the probality (P) that the 
measured dáta of the older periód (S) are smaller than the boundary (H) 

P { M > H } - P { c < H } . 
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Since the average deviations are sometimes considerable enough, we use in 
practical calculation instead of the classical formula for probability, derived from the 
frequence of events the formula, where the number of events is replaced by the sum 
bf their probabilities (determined from the law of normál probability distribution) 

p _ S Pi 
n 

where is the number of measurement in the geológie periód under consideration and 
Pi is the probability of one value. 

Radiometric time scale of Neogene 

No tes on rad iome t r i ca l l y ca l i b ra ted b o u n d a r i e s among s tages 
( s u p e r s t a g e s ) of t he t ime sca le , and on the r a d i o m e t r i c ages 
respec t i ve l y 

Radiometric time scale of the Neogene (Fig. 1 — left column) was compiled, 
applying 159 radiometric ages from various parts of the world. Quality of the 
radiometric ages is different, as regards compilation of the time scale. This is why our 
basical dáta, i. e. radiometric ages were divided into three groups according to their 
quality and reliability: 

Inthefirstgroupareagesofthe first o rde r re l iab i l i t y .The ages resulted from 
dating of volcanic rocks or minerals separated from volcanic rocks Nothing can be 
objected against convenience of these rocks or minerals for radiometric dating. 
Besides that, the rocks and minerals are reliably biostratigraphically controiled. 
The second group comprises ages of pa r t i a l l y l im i ted f irst o rde r re l i ab i l i t y . 
These ages resulted from dating of rocks with only partial biostratigraphical control 
(they should be older or younger than the respective biostratigraphic zóne), or with 
too broad, inexact biostratigraphical control, but the span of biostratigraphical 
definition and íts inexactness do not surpass the seope of a biostratigraphic stage or 
superstage (in �.���"�� ���� �#���� �
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Of the total 159 ages, 40 are included in the first group (first order reliability), 23 
ages are in the second group (limited first order reliability), 96 ages are in the third 
group (second order reliability, cí. Tab. 7.). 

Lower M iocene 

In this paper, the chronmostratigraphical interval corresponding to the Lower 
Miocene is the interval between the base ofthe zóne N 4 and the lower part of the 
zóne N 8 includingly (štandard planktonic zones), and between the base of the zóne 
NN 1 and the boundary of the zones NN 4/NN 5 ; or the biostratigraphical roof is 
running in the upper part of the zóne NN 4 (štandard zonation according to 
calcareous nannoplankton). Thus defined Lower Miocene in the radiometric scale 
corresponds to the interval between 16.27 ±0.55 (rounded 16.5 m. y.) and 
24.0 m. y. 

Radiometric age of the lower boundary of the Lower Miocene and consequently, 
of the Neogene generally was not determined on the base of statistic procedúre. In 
fact, Oligocene radiometric ages were not collected. But we accept the radiometric 
age 23.5—24.0 m. y. suggested by T h e y e r and H a m m o n d (1974, p. 490—491) 
and Rhy an et al. (1974, fig. 6, p. 655) for the base of the Neogene. Some available 
radiometric ages of volcanic rocks from the Upper Oligocene of Austrália (25.0, 
26,5, 26.5, 26.9 m. y., Abe le and Page 1974, p. 145—147—148); from the 
Oligocene of Sardinia (about 28 m. y. — Anglada, oral comunication) are not in 
contradiction to the accepted radiometric age of the Miocene basis. 

Radiometric age of the roof of the Lower Miocene —16,27 m. y. was determined 
on the basis of 47 ages concerning the Lower Miocene proper and other 25 ages 
concerning the Langhian. 

Reliability of all 47 radiometric ages is not equal (Tab. 1, Fig. 2). Reliability of 
almost a half of them (22 radiometric ages) is of the second order. They may be only 
used for radiometric definition of the Lower Miocene as a superstage, but they 
cannot be used for radiometric calibration of stages within the Lower Miocene. The 
ages either háve tob broad biostratigraphical control, or their correlation with 
štandard planktonic zones is not uniform, neither stable (but difficulties in correla­
tion do not surpas the Lower Miocene). For this reason it was impossible to define 
radiometrically the stages of the Lower Miocene respectively. Ten radiometric ages 
of the Lower Miocene are of the first order reliability. 

R a d i o m e t r i c ages of Lower M iocene — first o r d e r re l iab i l i t y 

Most reliable ages of the Lower Miocene are the ages of basalts Maude of Austrália: 
16/69 — 9a to 20/69 — 5665:20.9 — 21.8 m. y.). Basalts in regional biostrati­
graphical scale are a component of the Lower Langfordian and may be correlated 
with štandard planktonic zones N 5 — N 7 (Abe le and Page 1974, p. 143 145 
Tab. 1). 
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Sample 

43 /KA2I50R 
42/KA2120 
41/KA2119 
40/KA2147R 

28/655A 
29/821A 
30/821B 
31/821C 
32/458A 
33 458B 
34/546A 
35/547A 
36/547B 

22/1 
23/2 
24/3 
25/4 
26/5 
27/6 

21 

16/69-9a 
17/69-9b 
18/69-10 
20/69-5665 
19/69-5663 

146a/G385 
146/G385 

15 

14a 
14 

149/M5 
148/Mla 

13 AV-2 

I2/AV-24 

54 

11a 
5 KA2114 
4/KA 2966 
6/KA2115 
7/KA2175 
l l /KA 1232 R 
9 KA2130 
10/KA2131 
8 KA2129 
3 KA2162 

2 

1 

Prevenance 

California 

Florida 

New Zealand 

New Zealand 

Austrália 

France 
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Tab. 1 

Method 

K-Ar 

He/U 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

Analyst 

Turner 

Bender 

Obradovich 

Stipp 

Abele-Page 

Rádiom, 
age m. y. 

16,2 ±2,4 
16,1 ±0,6 
16,8 ±0,5 
17,0±1,2 

15,8 
16,2 
16,2 
17,8 
16,5 
15,6 
17,2 
14,1 
15,6 

Reliability 

Note 

1" order 
2M order 

T" order 

Difficulties in correlation 
with stand. plankt. zones 

16,3 ±0,5 
16,6 ±0,7 
16,6 ±0,7 
17,0 ±0,8 
17,4±1,3 
16,6±1,1 

15,2 

Odin 

Kulp 

Odin 

Balogh 

Bagdasarjan 

Bagdasarjan 

Stipp 

Everden 

Turner 

Dymond 

Afanasiev 

21,5 ±0 ,3 
21.8 ±0,4 
21,6±0,4 
20.9 ±0 ,3 
21,2 ±2,4 

1" order 

2"" order 

1" order 

19,3 ±1 ,3 
19,7 ±1 ,3 

16,0 ±2,0 

22,0 ±2 ,0 
25,0 ±3,0 

19,4 ±1,3 
20,7 ±3,2 

20,7 ±1,7 

21,9 

16,1 ±0,27 

24,1 ±1,2 
21.5 ±0,6 
21.8±0,7 
21,9 ±0,7 
22,3 ±0,7 
23,1 ±0,7 
22.6 ±1,2 
22,8 ±1,1 
24,3 ±1 ,3 
24,6 ±2,9 

23,3 

2- order 

Large difference inside 
the group 

Glauconite was dated 

Glauconite was dated 

2"" order 

2" order 

1" 
l - ^ - o r d . 

\"2"oTd. 

V 2-^ord. 

2" order 

2" order 

23.8 ±1 ,0 

2" order 

2" order 

Glauconite was dated 

Glauconite was dated 

Larg. anal. error 

Glassy ash was dated 

Indirect biostr. correlation 

Large biostr. correlation 

Difficulties in correlation 
with stand. plankt. Zones 

vole. glass was dated 

in originál paper proves 
of biostraphical ages is missing 

x 1" order reliability for large scale division of Miocene bal 2" order for fíne division of Lower Miocene 
W. R. whole rock was dated 
< older 
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boundary of štandard planktonic zones N7/N8 (or with the upper part of the zóne N7 
and the lower part of the zóne N8), and with nannoplanktoniczoneNN4 (Bandyet 
al. 1970, pp. 989, 989). It isto benoticedthatthereis a toogreatdifference between 
ages from New Zealand (aver. 16.8 m. y.) and from Hungary (19.4 m. y.), althoug 
biostratigraphic ages of the rocks dated are close to one another (zóne NN4). There 
is still some difference between them: whereas in the associated fauna of andesites 
MURIWAI are forms related with Globigerinoides sicanus, the species is absent in 
the North-Hungarian and South-Slovakian Karpatian. 

Radiometr ic ages of Lower Miocene — partial ly limited first order 
reliabil ity 

This group comprises ages from the Lower Miocene of California and three Lower 
Miocene ages from Central Paratethys. 

Radiometric ages 3/KA2162 — l l /KA 1232 R, and the ages 11a (21.5 — 
24.6 m. y. aver. 22.9 m. y.) are ages of volcanic rocks occurring in the Upper 
Zemorrian and Lower Saucesian (Turner 1970, pp. 97—101). There are differ-
ences in interpretations of correlation of the Zemorrian/Saucesian boundary with 
štandard planktonic zones. The boundary should correspond to the boundary 
between zones N3/N4 (B e rggr e n 1969, p. 1073, Tab. 2; 1972, fig. 4, p. 202) or it 
should run in the upper part of the zóne N4 (Berggren and Van Couvering 1974, p. 
1). According to Hornaday (1972 ex Abele and Page 1974, p. 146) the roof of 
Zemorrian corresponds to the roof of Zóne Globorotalia kugleríi. e. Zóne N4 (cf* 
also Bandy and Ingle 1970, p. 140—141). 

It seems doubtless that the Zemorian (Saucesian boundary is within the Lower 
Miocene, it is only questionable whether at the base or higher; and this compromites 
the radiometric ages of rocks from the area of the Zemorrian/Saucesian boundary. 
Thus the radiometric ages become auxiliary dáta and cannot be used for the internal 
division of the Lower Miocene. These ages then cannot be accepted as a unambigu-
ous indicator of the Lower Miocene base (as it is in the Neogene radiometric time 
scales by Berggren, except the last scale in the appendix of Berggren and Van 
Couvering's work, 1974, p. 160, fig. 15). 

Radiometric age 12/AV — 24:21.9 m. y. is doubtlessly the age of a Lower 
Miocene rock. It comes from a continental formation of the Lower Ottnangian, 
situated among marine beds with macrofauna of Burdigalian type (Eggenburgian) 
and marine beds of the Lower Karpatian (Vassetal. 1971, p. 332). Correlation with 
zones N5-N7 is indirect, and not quite exact. 

Radiometric age 13/AV-2: 20.7 ± 1.7 m. y. is the age of vitreous tuff from the 
Lower Karpatian of South Slovakia (the samé what was said about the age 149/M5 
also concerns its correlation and the correlation of the next age). Reliability of dating 
is compromited by the vitreous character of the rock dated. 

Radiometric age 148/M la: 20.7±3.2 m. y. is the age of tuff from the Lower 
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Karpatian of North Hungary. Its analytical error is too great (± 3.2 m. y.). It should 
be noticed that both last ages concerning the Lower Karpathian are too old with 
respect to the ages of the MURIWAI andesites. 

Radiometric ages 40/KA 2147 — 43/KA 2150 R: 16.1 — 17.0 m. y., aver. 
16.5 m. y.) are ages of volcanic rocks biostratigraphically correlated with the Upper 
Saucesian (Tu rne r 1970, p. 105). According to Bandy and Ing le (1970, p. 157, 
fig. 2), the Upper Saucesian corresponds to the lower part of the Bolli's Zóne 
Globigerinatella insueta (which is approximately zóne N7 of the štandard planktonic 
correlation by Blow) or to the upper part of Zóne N6 (Be rgg ren 1969, Tab. 2), or 
to Zóne N7 — N8 (Berggren 1972,fig. 4),or N7 (Berggren and VanCouve r i ng 
1974, fíg. 1). 

Uncertainty in correlation with štandard planktonic zonation disqualifies the ages 
so that they cannot be used as basical dáta for the internal division of the Lower 
Miocene, whereas they can be used for definition of the Lower Miocene generally. 

R a d i o m e t r i c ages of Lower M iocene — second 
o r d e r re l iab i l i t y 

As mentioned above, this group includes almost a half of all radiometric ages (22) 
used for the Lower Miocene radiometric calibration. 

Radiometric age 1:23.8 ± m. y. is the age of basalt from North Egypt. It is on the 
Oligocene/Miocene boundary (A fanas ieve ta l . l 963, p. 8). Reliability of the age is 
not enough satisfied because we cannot estimate quality of biostratigraphical 
correlation, since exact faunistic dáta are missing in the work quoted. 

Radiometric age 2:23.3 m. y. is completely evidenced biostratigraphically. The 
rock dated is somewhere above the first appearance of the genus Globigerinoides in 
the Italian „Aquitaniano" (Selli 1970, p. 55). Regretfully, quality of the materiál 
dated (volcanic glass) causes lower reliability of the age. 

Radiometric age 54: 16.1 ±0.27 m. y. is the age of andesite from New Zealand, 
correlated with the Otaian — Avomoan stages (Stipp in Bandy et al. 1970, p. 989). It 
should correspond to štandard zones N4 — N8 p. This is too broad biostratigraphical 
correlation. This age is most likely radiometric age of a rock in the upper part of the 
stratigraphical range mentioned. But direct evidence is missing. Besidesthat, this age 
is too young in relation to most Lower Miocene radiometric ages; and it is also 
younger than statistic radiometric age of the roof of the Lower Miocene. 

The category of second-order ages comprises all glauconite ages. From six ages 
three are within the radiometric definition, but two of them (146: 19.7 ± 1.3 m. y. 
and 146a: 19.3 ± 1.3 m. y . ) (A lv iner iee ta l . 1974, pp. 162—163) are by more than 
2 m. y. younger than the thirdone(l 4a :22 m. y.) which is biostratigraphically coeval 
with them or even younger. 

One of glauconite ages (14:25 m. y., Od in , written information 1974), bios­
tratigraphically identic with the age 14a is older than radiometrically defined 
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Review of fundamenta l rad iometr ic ages of Langnian 
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Tab. 2 

Melhod 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

F. T. 

K-Ar 

K-Ar 

K-Ar 

Analyst 

Bagdasarjan 

Bagdasarjan 

Bagdasarjan 

Turner 

Nishimura 

Lippolt 

Bagdasarjan 

Shibata 

Rádiom, 
age m.y. 

15,1 ±0,5 
15,7 ±0,5 

15,4 ±0,7 

15,8 ±0 ,4 

14.0 ±2,7 
15.2 ±0 ,6 
14,5 ±1 ,0 
15,7 ±0,9 
16.1 ±0 ,8 
15.3 ±0,5 
15,3 ±0,9 
16.3 ±0 ,5 
15.4 ±0,5 
16.5 ±0 ,8 
16,5 ±1,2 
15,4 ±1 ,3 

16,0 

15,2 ±0,9 

15,5 ±0,1 
16,3 ±0 ,9 
16,0 ±0 ,3 
16,8 ±0,75 

16,0 ±0,9 
15,9 ±0 ,9 

Reliability 

Note 

1" order 

1" order 

2" order 

2" order 

1" order 

1" order 

1" order 

1" order 

Large biostratigr. control 

Difficulties in correlation 
with stand. planktonic zones 

F. T. Fission track 
W. R. Whole rock 
< older 

nannoplanktonic štandard zones — may be defined as identic with the boundary of 
zones NN4/NN5. The roof of the Langhian is in the planktonic zóne N10/N9 or in 
the nannoplanktonic zóne NN5. 

In the submitted Neogene radiometric scale, the Langhian corresponds to the tíme 
interval between 15.03 m. y. and 16.27 m. y. Its upper boundary was statistically 
determined on the basis of two groups of radiometric ages. In the first group were 25 
above mentioned ages concerning the Langhian; in the second group were 22 ages of 
rocks correlated with the Serravalian. 

All radiometric ages of the Langhian are ages of volcanic rocks. Twelve of them 
are of first order reliability, and thirteen are of second order reliability (Tab. 2, 
Fig. 3). 
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planktón from the calcareous nannoflora, the bases of the Langhian and of the 
Badenian are identical (cf. for example the definition of the Badenian by Papp et al. 
1975, p. 769). 

Radiometric ages 60/AVR-l to 63/AVR-4, and 64/STW 12b are ages of basalts 
and andesites of Štyria (Austria). The rocks dated rest úpon marine marls of the 
Lower Badenian with Praeorbulina and they are covered with marine marí with 
Lower and Middle Badenian fauna (stratigraphy after Ko l lman 1965). The values 
of radiometric ages vary between 15.2 and 16.8 m. y. Four dáta were determined by 
B a g d a s a r j a n (in S te in inge r et al. 1975) and one dáte by L ippo l t etal. 1975). 
The mean value of the ages is 15.96 m. y. 

Two radiometric ages are from South Slovakia, namely 57/AV-
13:15.4± 0.7 m. y. and 56/AV — 12:16,45 ± 1,5 m. y. These are ages of andesites 
from volcano-sedimentary complex containing planktón of the zóne N9 (V ass et al. 
1971, p. 323); the South — Slovakian Lower Badenian contains nannoplankton of 
the zóne NN5 (Lehotayová — oral communication). Determining the radiometric 
age of the sample AV-12 six parallel analyses were done. For mean age calculation 
only3oldestwerechosen(18,5 ± 0,9 m. y., Xk = 0,557 x 10~10 y_1,see Vasseta l . 
1971, p. 323). The mean of all 6 analyses is 16,45 ± 1,5 m. y. Two radiometric ages 
58/3/891:15.7 ± 0.5 m. y. and 59/49/1:15.1 ± 0.5 m. y. of the rhyolite and or 
rhyodacide tuffs from Transcarpathia — U. S. S. R. (Bagdasar jan and D a n i l o -
vich 1968, tab. 1, 2). The associate fauna in both tuffs is planktón of the zóne N9 
(Pishvanova according to written information by Danilovich). 

R a d i o m e t r i c ages of Langh ian — second o rde r re l i ab i l i t y 

The group comprises 12 radiometric ages of California and one age of North Africa. 
Radiometric ages 44-KA 2140 R to 53/KA 2213, 47/KA 2161, and 150/KA 

2134 were obtained by dating of separated minerals from volcanic rocks of 
California, occurring around the boundary of the local stages Saucesian/Relizian. 
The ages vary between 14 m. y. and 16.5 m. y. (Turner 1970, pp. 103,105,106), 
the mean age of the entire group is 15.52 m. y. Correlation of the Saucessian/Reli-
zian boundary is difficult and ambiguos. Bandy and Ingle (1970, p. 154, fig. 2) 
correlated the Saucesian/Relizian boundary with the zóne Globierinatella insueta 
sensu Bo l l i . B e r g g r e n (1969, Tab. 2) correlated the boundary with that of the 
Standard planktonic zones N6/N7, later on with the boundary of the zones N8/N9 
(Berggren 1972, fig. 4), and still later with the upper part of the zóne N7 
(Be rgg ren and Van C o u v e r i n g 1974, fig. 1). If the last correlation is right, then 
the statistice valuation of the Lower Miocene/Langhian boundary would be question-
able. Naturally, we cannot omit the entire serieš reliable in relation to the Langhian, 
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Review of fundamenta l radiometr ic ages of Serraval l ian 

Sample 

86/8-13 

85/8-15 

84 

82/23 
83/23a 

81/KA2133 

76/42 
77/43 
78/44 
79/44a 
80/45 

74/KA 2167 
75/KA2170 

73/KA 2160 
72/KA2144 
71/KA 1942 

70/5645 
69/5870 
68/5872 

67/KA2116 
66/KA2125 

65/KA 2127 

Provenance 

Pacific 

New Zealand 

Japan 

California 

Japan 

California 

New Guinea 

California 

Biostrat. age 
(stage) 

Middle Miocene 

Waiauan-Low 
Tongaporutuan 

Moniwa F./ 
Hatatate F. 

Luisian/Mohnian 

Middle Miocene 

Luisian 

Tfi-2 Low. p. 

Relizian/Luísian 

Correlation 

Planktón Nanno 

N14(N13/ NN8 
/N14) 

N14 

N12 

N13/N14 NN5/NN6 
( o r N l l ) 

N 9 > 

Nl l—N12 NNSupp.p 
(or N9— 
- 1 2 ) 

N l l—N12 

N l l — N12 NN5upp.p 
(or N9— 
—N12) 

Tab. 3 

Petrologic designation 
of sample 

volcanic glass 

volcanic rocks 

glauconite 

andesite (plagioclase) 

granodiorite (biotite) 
granite porhyry (biotite) 
granite porhyry (sanidine) 
granite porhyry (biotite) 
granite porhyry (sanidine) 

rhyolite (plagioclase) 
andesite (plagioclase) 

basalt (plagioclase) 
basalt (plagioclase) 
tuff (plagioclase) 

trachyte (W. R.) 
andesite (W. R.) 
andesite (W. R.) 

basalts 

4 1" order reliability 
1 1" order reliability restricted 

17 2"" order reliability 

22 total 

or Badenian of biostratigraphically correlated ages mentioned. Therefore in deter-
mining the radiometric base of the Langhian, these ages are preferred to the ages of 
the Saucessian/Relizian boundary from California. As regards correlation of the 
Californian ages with planktonic zones, we assume that Berggren's conception from 
the year 1972 (N8/N9) is the best acceptable. 

The age 55/TAV-ll: 15.8 ±0.4 m. y. (Vass et al. 1974, pp. 149—152) is 
included in the group of radiometric ages of the Langhian. Actually, the biostratig-
raphic dáta concerning this radiometric age control the biostratigraphic position of 
the rock dated more broadly and less exactly. The rock dated is the syntectonic 
granite of NE Algeria, penetrationg and contact — metamorphosing the Numidian 
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Tab. 3 

Method 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

Analyst 

Dymond 

Mc Dougall 

Ueda 

Turner 

Shibata, 
Nozawa 
Kawai, 
Hirooka 
Kawano, Ueda 

Turner 

Mc Dougall 

Turner 

Rádiom, age m. y. 

11,4±0,6 
12,3 ±0,4 

12,9 ±0,1 

12.3 ±0,6 
12.4 ±0,6 

13,7 ±1,6 

14,0 ± 2 
14,0 ± 2 
14,3 ±0,4 
14,3 ±0,4 
17,0 

13,2 ±0,4 
15,0±1,0 
14,4 ±2,4 
14,1 ±1,0 
14,5±1,1 

14,6 ±0 ,3 
14,9 ±0,2 
15,0 ±0 ,3 

14,2 ± 0,6 
14,4 ±0,8 
16,1 ±1,3 

2"" order 

1M order 

2" order 

1" " order 
2" order 

2"" order 

2 " order 

1" order 
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R a d i o m e t r i c ages of Se r rava l l i an — first o rde r re l iab i l i t y 

The group of radiometric ages of the Serravallian comprises first of all three ages 
from New Guinea. They are ages of basalts from the Daulo pass, 68/ 
5872:15 ± 0.3 m. y., 69/5870:14.9± 0.2 m. y. and 70/5645:14.6 ± 0.3 m. y. Sed-
iments in the basement of the volcanites dated, contain Orbulina universa, and 
globorotalies of the zones Nl 1—N12, and/or the fauna of East — Indián stages fi_2 

(Page and Mc Douga l l 1970, p. 323). Fauna of the stage fi_2 was alsofound in the 
overlier of the volcanites, and thus the volcanites dated cannot be younger than the 
zones M 11 — M 12. 

Radiometric age 84:12.9 ± 0.1 m. y. represents the average of several numerical-
ly almost identical ages from the volcanites of Dunedin in New Zealand. They are 
equivalent to the chronological interval between the local stages Waiauanian and 
Lower Tongaporutuan (Mc Douga l l and Coombs 1970); the Waiauanian being 
equivalent to the East-Indian stage f3 (Hornibrook in F leming 1959, p. 429 ex 
Page and Mc Douga l l 1970, p. 336) and the stage U is equivalent to low part of 
štandard planktonic zones N13-N15 (Berggren 1972, p. 207), or N13 — N 15 
(Page and Mc Douga l 1970, p. 331). It is to be noticed that in the Waiauanian 
sediments H o r n i b r o o k (1968, p. 35) stated the presence of tiny forms of the 
species Globigerina nephentes and in the Tongaporutuan stage — Globorotalia 
menardi, GI. nephentes, Globoquadrina debiscens are present. Generally it seems 
that biostratigraphical correlation of the age 84 is good and that age corresponds 
most likéry to the zóne N14. 

A separáte group is represented by the age 81/KA 2133:13.7 ± 1.6 m. y. coming 
from the boundary of Luisian (Mohnian of California. The Luisian/Mohnian 
boundary was correlated with the boundary of zones N13/N14 by Berggren , 1972, 
p. 208, Tab. 4). According to W a r r e n (1972), L ipp and Kal isky (1972) the 
boundary should correspond to the boundary of the nanoplanktonic zones NN5/ 
NN6. This boundary should run inside the zóne N l l (Berggren and Van 
Couve r i ng 1974,fig. 15 ,Ryaneta l . 1974, p. 655). If the last correlation should be 
right, then the age 13.7 m. y. — in comparison with other ages — seems very young 
and it should be regarded the minimal age of the zóne N l l . 

It follows, that these are no uniform opinions about the correlation of the 
boundary mentioned, with planktonic zones. Still, differences in the correlation do 
not surpass the Seravallian, therefore it may be regarded as the age of first order 
reliability for the Serravallian (partially limited first order reliability). In the internal 
radiometric division of the Serravallian the age 81 has to be regarded as an auxiliary 
age only. 
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R a d i o m e t r i c ages of Se r rava l l i an — second o r d e r re l iab i l i t y 

Radiometric age 65/KA 2127:16.1 ± 1.3 m. y. is one of three ages of volcanic rocks 
coming from the Ralizian/Luisian boundary from the Neogene of California. In 
relation to the other two ages (66/Ka 2125:14.4 ±0.8 m. y. 67/KA 
2116:14.2 ± 0.6 m. y.) it seems too high. It is to be regarded the maximal age of the 
Relizian/Luisian boundary. The actual age of the boundary will most likely be near 
14.0—14.5 m. y. 

Other f ive radiometric ages are ages of the volcanic rocks of the Luisian. These are 
ages 71/KA 1952—75/KA 2170 (13.2—15.0 m. y.; T u r n e r 1970, pp. 106, 
109—110) Correlation of the Luisian and the'Relizian/Luisian boundary is prob-
lematic. Bandy and I n g 1 e (1970, p. 2) correlated the boundary with the boundary 
of s tandardzonesN10/Nl l ,accordingtoBerggren (1969, tab. 2 ) ,Berggrenand 
Van C o u v e r i n g ( l 974, fig. 1, p. 12) the base of the Luisian corresponds to the zóne 
M9 and/or zóne N l l (Be rgg ren 1972, fig. 4). War ren (1972), and L ipp and 
Ka l isky (1972, both quotations after Berggrenand Van C o u v e r i n g 1974, p. 12) 
identify the upper boundary of the Luisian with the boundary of nannoplanktonic 
zones NN5/NN6 which need, however, not mean equivalence of the Luisian to the 
entire zóne NN5, but only with its upper part. The occurrence of orbulienes in the 
Luisian is the first one in California. As already pointed out by Bandy and Ing le 
(1970), orbulines appear in California later than in tropical areas. According to the 
radiometric ages, they are also late in relation to the Central Paratethys. Because of 
discordances in the correlation between the Relizian/Luisian boundary and the 
štandard planktonic zones, the radiometric ages mentioned should only be regarded 
as of the second rank, auxiliary dáta for the Neogene time scale. 

Five radiometric ages 76/42 — 80/45 come from Japan. They are ages of acid 
volcanic rocks (Kumano volcanics, the Kii peninsula). In the form of intrusive bodies 
they penetrate or in the form of effusive rocks they cover the sediments with 
Orbulina universa and Globorotalia perípheroronda (Kumano group). Four 
radiometric ages 14—14.3 m. y. seem closer to the actual age of the volcanites 
Kumano than the fifth age 80/45:17 m. y. Radiometric ages 12—15 m. y. (total 20 
dates) concern also smaller volcanic intrusions in the outer zóne of Southwestern 
Japan (from the Kii peninsula to Okinawa). On the basis of petrographical and 
geological results the intrusions are regarded as equivalents to the acid volcanites 
Kumano. Whereas the above mentioned five ages may serve as second-rank dáta; 
radiometric ages of intrusions of the auter zóne in SW Japan are of the third order 
reliability, since the dáta on any biostratigraphical correlation of the intrusions dated 
are missing. 

The next four ages are included in the group of second-rank ages because of their 
inconvenience and/or low reliability of the materiál dated. 

Two of the ages concern glauconite. They are: 12.3 ±0,6 m. y. and 83/23a: 
12.4 ± 0,6 m. y. from Japan, from the boundaries between the formations Moniva/ 
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Hatatate. Biostratigraphical position of the materiál dated, according to I k e b e et al. 
(1972, p. 56) is the Bolli's zóne Gíoborotalia fohsi. The first appearance of the 
species Globorotalia fohsi, after B e r g g r e n ( i n B e r g g r e n a n d Van Couve r i ng 
1974, fig. 1), is in zóne N 12. In relation to ages of volcanic rocks the glauconite ages 
should be regarded as the minimal ages of the zóne N 12. 

The next two ages concern volcanic glasses from the borehole Experimental 
Mohole in the Pacific, near the western coast of U. S. A. They are as follows: 86/8 — 
13:11.4 ±0,6 m. y. and 85/8—15:12.3 ±0.4 m. y. Younger of the two ages is the 
age of glass originating from the overlier of the horizon with foraminifers of the 
Bolli's zóne Globorotalia fohsi robusta (Mar t i n i—B r am let t e 1963exDymond 
1966, p. 1240—1241). The glass dated was then correlated with the štandard 
planktonic zóne NN8 (Mar t in i 1971 ex Ryan et al. 1974, p. 670) which should be 
equivalent to the lower part of the planktonic zóne N 14 (Berggren and Van 
Couve r i ng 1974, appendix, fig. 15) or it should correspond approximately to the 
boundary between planktonic zones N13/N14 (Ryan et al. 1974, p. 655, fig. 6). 

Volcanic glass whose radiometric age is 12.3 ±0.4 m. y. (85/8—15), rests below 
a horizon with Bolli's zóne Globorotalia fohsi robusta. According to Martini it 
should be in the zóne NN6, which is equivalent to the planktonic zones N 11 part — 
N 12 part. (Ryan etal. 1974,p. 655, Be rgg ren and Van Couve r i ng , 1974,fig. 15 
in Appendix). 

In spite of a very good biostratigraphical control, the radiometric ages of volcanic 
glass can only be regarded as second — rank for the Neogene time scale. Perhaps, 
both ages should be taken for the minimal ages of the biozones mentioned. 

T o r t o n i a n 

The lower boundary of the Tortonian, identical with the roof of the Serravallian is 
inside the zóne N 15 and/or inside the nannoplanktonic zóne NN 9. The upper 
boundary is inside the zóne N 17 and/or inside the nannoplanktonic zóne NN 11. 

In the riadometric scale suggested, the Tortonian covers the interval between 7.95 
and 12.19 m. y. The upper boundary of the Tortonian was statistically determined 
on the basis of 11 radiometric ages concerning the Tortonian proper (Tab. 4, Fig. 5) 
and other 35 ages concerning the Messinian. Of 11 radiometric ages of the Tortonian 
only one can be classified as an age of the first order reliability, but only in relation to 
the lower boundary of the Tortonian. It is the radiometric age 9/TAV-10: 
10.4 ± 0.8 m. y. It is the age of a fragment of acid volcanic rock from volcanorudite 
from the base of North-Tunisian continental, so-called „post-nappe" Neogene, i. e. 
from. Molasse (Vasseta l . 1974,p. 150).Theyoungest„pre-nappe"autochthonons 
Neogene of North Tunisia corresponds to the Lower Tortonian (zóne with 
Globorotalia acostaensis and/or zóne N 16 (Glacon and Rouv ie r 1973, p. 1259, 
Bat ík et al. 1973). Consequently, the Molasse mušt be younger than the Lower 
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Review of fundamental radiometr ic ages of Tor ton ian 

Sample 

96 
95 
94 
93 
92 

91 
91 

90/TAV-10 

89 

M 

87/21 

Provenance 

Aiol Eniwetok 
(Pacific) 

Fiji 

Tunisia 

Algcria 

Germany 
(GBR) 

Biostrat. age 
(stage) 

Lower Tg 

Tf,/Tg 

Upper Miocene 

Upper Miocene 

Correlation 

Planktón 

N-17—N18 
(orNlo—N17) 

N17—N18 
(orNlo—N17) 

N16> 

N1435 

N13—N16 

Nanno 

Tab . 4 

Petrografie designation 
of sample 

Corals 

Volcanic rocks 

Rhyodacite (cobble) 

Granite (botite) 

Tuff (horblende) 

Bentonit (sanidine) 

0 1" order reliability 
1 1" order reliability restricted 

10 2"" order reliability 

11 total 

Tortonian. Naturally, the roof of biostratigraphic age of the volcanorudite dated is 
not known. For this reason, the age mentioned is of limited reliability. 

R a d i o m e t r i c ages of the T o r t o n i a n — second o rde r re l iab i l i t y 

This group of ages comprises all other radiometric ages of the Tortonian, considered 
at the compilation of the time scale submitted. They are 10 in total. 

The ages 87/21: 12.5 m. y. and 88:12.4 m. y. are older than radiometrical 
definition of the base of the Tortonian. They are ages of the volcanic rocks and/or of 
their minerals, from Continental beds. In the basement of these rocks are remains of 
primitive Hipparion (Li p p o 11 et al. 1963, p. 519). A similar Hipparion was found in 
sandstones amidst foraminiferal marsl near Baccinello (Italy). Foraminifers from 
marlscorrespondtozonesN 13 — N 17 (Lorenz 1968). Younger Hipparion oceurs 
together with Globorotalia acostensis in continental-marine beds at the locality 
Kastelios hill on the island Crete (de Bru i jn et al. 1971). It follows that both 
radiometric ages are only indirect dáta in relation to our scale based on direct 
correlation of rocks dated with marine biozones. It is to be noticed that some authors 
regard the oceurrence of the primitive Hipparion as coeval with the base of the 
planktonic zóne N 14; i. e. both ages might also be older than the base of the 
Tortonian. 

Among radiometric ages of the Tortonian is the age 89: 11.15 ±0.5 m. y. It isthe 
ageof syntectonic granite of Arroudjaoud (A lger ia ;Chouber te ta l . 1968, p. 198). 
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Tab. 4 

Method 

He/U 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

Analyst 

Bender 

Rodda 
e t a l ( ? ) 

Bagdasarjan 

Lippolt 

Rádiom. 
age m. y. 

9,6 
7,3 

10,9 
10,0 
11,3 

9,3 
11,3 

10,4 ± 0,4 

11,1 ±0,5 

12,4 
12,5 

2"1 order 

2"" order 

1" x 
2M order 

2" order 

2"" order 

Reliability 

Note 

Difficulties in correlation 
with stand. plankt. zones 

Difficulties in correlation 
with stand. plankt. zones 

lndirect biostr. control 

Indirect large biostr. control 

lndirect corr. with marine 
biostratigraphy 

> younger 
x 1" order reliability only for the base of Tortonian (the dátum is younger as the base Tortonian 
äs the some age or younger 

The dáta on the Tortonian age of sediments preceding tectonic activity (Choube r t 
et al. 1967, p. 197), in relation to which the granite is syngenetic, are doubtful in the 
last time, and the sediments are rather regarded as Serravallian (in the foraminiferal 
association is the species Globigerina nephentes, whose forst appearance is on the 
boundary of the zones N 13/N 14; Bergg ren and Van Couve r i ng 1974, fig. 1). 
Theoretically, the sediments may correspond to the štandard planktonic zóne N 14 
and the granite dated which is younger, might háve intruded either as early as the end 
of the time interval of the zóne N 14 or later. 

The radiometric age numbered 91 comprise more dáta. The limit ages are 
9.3—11.3. Dated were tonalites from the formation Tholo on the island Fiji. They 
are covered by sediments with the fauna of East-Indian stages "f" to the lower part of 
the stage "g" R o d d a et al. 1967). 

Radiometric ages 92—96 (7.3—11.3 m. y.) háve a similar biostratigraphic 
position. They are radiometric ages of corals from the atoll Eniwetok from the 
Pacific, from a horizon stratigraphically correlated with the East-Indian stage Tg 
(Bender 1973, pp. 1242—1243). The stage Tg corresponds to the Tortonian 
(Berggren and Van Couve r i ng 1974, Tab. 12, p. 121) and/or after Rodda 
(1967, and personál information to Gil l in Gi l l and McDouga l l 1973, p. 170), to 
planktonic zones N 17 — N 19. The boundary of stages fg (P a g e and Mc D o u g a 11 
1970, Tab. 3, p. 331) is correlated with the Tortonian/Messinian boundary. 
Radiometric ages of corals, as it was already mentioned in connection with ages of 
Lower Miocene corals, show quite a broad span (between 7.3 and 11.3 m. y.). The 
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mean value of five dates is, however, in accordance with radiometric time interval of 
the Tortonian. 

FUNDAMENTAL RADIOMETRIC 
AGES OF TORTONIAN 

Messinian Fig. 5 

The lower boundary of the Messinian is identical with the top of Tortonian its upper 
boundary — according to the latest dáta — corresponds approximately with the 
boundary of the planktonic zones N 17/N 18 and is inside the nannoplanktonic zóne 
NN 12 (Ryan et al. 1974, Fig. 6, p. 655). 

In the radiometric time scale submitted, the Messinian corresponds to the interval 
between 5.05 and 7.95 m. y. The upper boundary was statistically determined on the 
basis of 35 radimetric ages of the Messinian (Tab. 5, Fig. 6) and of 19 radiometric 
ages of the Pliocene. 

Of 35 radiometric ages of the Messinian, only 5 are of first order reliability. Four of 
them are somewhat doubtful — as it will be discussed lower. 30 ages are of second 
order reliability. 

Five of them cánnot be reliably correlated with planktonic zones on the Messinian/ 
Pliocene boundary. 
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R a d i o m e t r i c ages of the Mess in ian — f irst o r d e r re l i ab i l i t y 

Radiometric ages 117/KA 2728 — 120/KA 2725 (6.18—7.0 m. y.) resulted from 
dating of volcanites at the village Barqueros in Southeast Spain. The rocks dated rest 
on marine marls and they are covered with marine sediments on the margins. In the 
underjacent and overjacent marls is planktonic microf auna indicating the roof of the 
Tortonian — the base of the Messinian (Agu i r re et al. 1974, p. 158). It follows that 
biostratigraphical control is very good, but the quality of the rocks dated is 
problematic. The rocks are collected on the natural outcrops. They are markedly 
weathered and in the entire complex there is no quarry to yield fresh materiál. 
Consequently, weathering could cause partial leakoge of Ar and also rejuvenation of 
results of radiometric dating. Where Ar did not escape and radiometric ages were not 
rejuvenated, the radiometric limit of the base of the Messinian should be placed 
higher, approximately at 6.5 m. y. 

The age 121:5.35±0.1 m. y. supports the young age of the Messinian in šuch 
sense as the Tortonian/Messinian boundary were defined by the ages of volcanites 
from Barqueros. 

The age 121 is from Fiji and it is the age of biotite from the láva flow overlain by 
tuff with microfauna of the štandard zóne N 18 (Gil l and Mc Douga l l 1973). The 
láva flow dated is either coeval with the zóne N 18 or somewhat older. 

R a d i o m e t r i c agés of Mess in ian — second o r d e r re l i ab i l i t y 

Five radiometric ages are from the Molasse of Marocco. They are ages 97/1 —101/5 
(from 6.6. to 8.0 m. y.) It has been said above that the pre-Molasse Neogene of 
Morocco extends evidently up to the Serravallian. 

It is, however, possible that later on the pre-Molasse Neogene of Marocco will 
show equivalents of the Tortonian as it was the �;���-�" �&�) �.�%�" �+�,�"���)���+�+�" ���"�*�$�"�)�" �*�# 
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Review of fundamenta l rad iometr ic ages of Messin ian 

Sample 

125/69-874 
123/68-66 
124/69-876 
122/68-66 
126/69-875 

121 

117/KA2728 
118/KA2727 
119/KA2726 
120/KA 2725 

116 

115 

108 
109 
110 
111 
112 
113 
114 

107 
105 
106 
104 

103a/Bl 
103b B2 
103c/B3 

I02a/TAV-8 
102/TAV-7 

101/5 
100/4 
99/3 
98/2 
97 1 

Provenance 

Fiji 

Fiji 

Spain 

Italy 

Ischia (ltaly) 

Elba (Italy) 

Atol Eniwetok 
(Pacific) 

Tunisia 

Tunisia 

Marocco 

Biostrat. age 
(stage) 

Upper Miocene — 
Miocene/Pliocene 

Upper Miocene 

Tortonian 
Messineien 

Midd. Messinian 

Upper Miocene 

Messinian 

Midd-Top Tg 

Upper Miocene 

Upper Miocene 

Upper Miocene 

Correlation 

Planktón 

N 18=5 
(N17p— 
—N19p) 

N 1 8 « 

N17p/ 
N17p 

N17upp. p 

N 1 8 < 

N17 

N17—N19 
( N 1 5 p -
—N17p) 

N 16 > 

N 1 6 > 

/N15p?— 
N17 

Nanno 

NN11 
upp. p. 

Tab. 5 

Petrografie designation 
of sample 

Dacite (horblende) 
Andesite (horblende) 
Dacite (W. R.) 
Andesite (W. R.) 
Andesite (W. R.) 

Vole. rocks (biotite) 

Volcanic rocks 

Volcanic ash 

Tuf f (biotite) 

Granodiorite 
Dikes in granodiorite 
(pollucite) 

Dikes in granodiorite 
(lepidolite) 

granodiorite (biotite) 

Corals 

Basalt 

Andesite (W. R.) 
Basalt (W. R.) 

Tuffs (biotite) 

1 1" order reliability 
4 1" order reliability restricied 

30 2" order reliability 

35 total 
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Mcthod 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K Ar 

Rb-Sr 

He/U 

K-Ar 

K-Ar 

K-Ar 

Analyst 

Mc Dougall 

Mc Dougall 

Drake 

Adams 

Eberhadt, 
Ferrara 

Ferrara 
eta l . 

Bender 

Lutwein 
et Sonet 

Bagdasarjan 

Radion. agem.y 

5,71 ±0,1 
5,80 ±0,34 
5,77 ±0,19 
5,71 ±0,32 
5,55+0,18 

5,35 ±0,1 

6,45 ±0 ,1 
6,18 + 0,3 
7,00 ±0,003 
6,79 ±0,005 

7,7 ± 0,45 

2"" order 

1" order 

I" order 

2~" order 

6,0±0,14 

6.4 ±0,6 
7.6 ±0,4 
5.7 ±1 ,3 
6.6 ±0,7 
7.5 ± 0,8 
6.7 ± 0,6 
74 ± 0,6 
6,5 ±0,5 

10,4 ±3 ,6 

6 ^ 
6,0 
5,1 
6,5 

6,3 
6,57 
6,9 

2"" order 

2°" order 

2" order 

2nd order 

Kulp 
Kulp 
Kreuzer 
Kulp 

6,7 ± 1 
6,9 ±0,1 

7,4 ±1,2 
6,6 ±0,5 
7.6 ±0 ,4 
7.7 ± 0,8 
8 ,010,5 

2M order 

2"° order 

Tab. 5 

Reliability 

Note 

Exact biostratr. control 
is missing 

Minimum age 1 

Glassy materiál was dated 

lndirect biostr. control 

lndirect biostratigraphic control 

Difficulties in corellation 
with planktón, zones 

Large lower biostr. control, 
upper is missing 

Large lower biostr. control, 
upper is missing 

Difficulties in correlation 
with plankt. zones 

> younger 
< older 
S the samé age or older 

W. R. — whole rock 
x — 1° order reliability for minimum age of lower boundary of Messinian 
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Douga l l (1973, p. 170) the Tg stage corresponds to the zones N 17 — N 19; 
according to Be rgg ren and Van Couve r i ng (1974, p. 121, fig. 12) the Tg stage is 
equivalent to the Tortonian (i. e. the zones N 15 p. — N 17 p). It follows that there is 
no agreement in the correlation of the Tg stage with planktonic zones and the ages 
mentioned are not fully convenient for the purposes of radiometric scale of the 
Neogene. 

Minerals from granodiorite in Elba, and from the veins penetrating the granodior­
ite were dated by the Rb-Sr method (Fe r ra ra et al. 1961, pp. 145,150).The dating 
was also controled by the K-Ar method ( E b e r h a r d t and F e r r a r a 1962, p. 666). 
Obtained were dotal 9 radiometric ages (the ages 108—114 and two ages without 
separáte numbers) within 5.7—10.4 m. y. The highest age is older than statistically 
computed base of the Messinian. This age has rather a great analytic error 
( ± 3,6 m. y.). Biostratigraphic age of the rocks dated is not directly evidenced. 
Pebbles of the rocks dated were found in the Messinian of Tuscany. Then the rocks 
dated cannot be younger than the Messinian, but the lower limit of their age in 
biostratigraphical sense is not determined. Therefore the ages are ranked among 
radiometricages ages of second order reliability. 

Age 115: 6.0 ± 0.14 m. y. This is the age of biotites from green tuffs regarded — 
without detailed biostratigraphical analysis — as older than Lower Pliocene 
(C ive t ta et al. 1970, p. 59—62). 

Radiometric ages 122/68—66 — 126/69—875 (5.55—5.80 m. y.) 5.7 m. y. in 
average/resulted, from dating of pyroxenes and andesites, or of entire andesites from 
the formation Mandrausuthu of Fiji (the Namosi andesites). Their biostratigrafical 
age is close to the Messinian/Pliocene boundary (Gil l and Mc Douga l l 1973, p. 
176—177). Because of the lacke of exact biostratigraphic control, the ages are not 
fully convenient for detailed calibration the time scale. We do not know exactly the 
stratigraphic relationships between the rocks dated and sedimentary formations with 
marine fauna of planktonic zones N 17 — N 19, but it is known that they contain 
detritus of the andesites dated. Similar andesites are in the upper part of the Namosi 
formation, and above them and/or in the samé horizon is fauna of the planktonic 
zóne N 18. There is another obstruction to applying the ages as the ages of first order 
reliability in the definition of the Messinian/Pliocene boundary, namely the fact that 
their biostratigraphical range presumed covers the biostratigraphical definition of 
the Messinian/Pliocene boundary. It is difficult to decide unambiguonsly on the basis 
of dáta available whether these ages should be regarded as ages of the upper 
Messinian or as the ages of the Lower Pliocene. In fact, the numerical values of these 
ages — when compared with radiometric ages of the Pliocene — are rather in favour 
of the ages of the upper Messinian i. e. time equivalents to the uppermost part of the 
zóne N 17, and/or the base of the zóne NN 12. 
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Review of fundamenta l rad iometr ic ages of Pl iocene 

Sample 

142/R109 
143/8810 

140/28 
141/29 

139 

138/9-1 

137 

136/18 

134 
135 

129/69-894 
130/72/472 
131/72-473 
132/72-474 
133/68-73 

128 

127/30 

144/17 

Provenance 

Italy 

Italy 

Italy 

Pacific 

Italy 

Italy 

Italy 

fFiji 

Italy 

Italy 

Japan 

Bíostrat. age 
(stage) 

Upper Pliocene or 
Plíocene/Pleistoc. 
Boundary 

Pliocene 

Pliocene 

Tabianian 

Pliocene 

Low. Wilafranchiar 

Pliocene 

Pliocene 

Pliocene 

Low. Pliocene 

Correlation 

Planktón 

N21 

Low 
Plioc. 3= 

Mess./Plio< 

Low. Plioc 

Mid. Plioc. 

N20-N21? 
(or older'.') 

N18upp.p 
-N19low.[ 

Low/Mid. 
Plioc. 
Low/Mid. 
Plioc. 

N18/N19 

Nanno 

NN18=S 

NN16-
-NN18 

^ 

Tab . 6 

Petrografie designatic 
of sample 

Igmmbrite (W. R.) 
Acid Porphyry (W. R.) 

Glassy shards 

Láva (W. R.) 

Volcanic glass 

Trachyte (Biotite) 

Volcanic glass 

Tuff (plagioclase) 
Tuff (Horblenoe) 

Trachyandesite (Biotite) 
Absarokíte (W. R.) 
Absarokite (W. R.) 
Absarokíte (W. R.) 
Shoshonite (W. R.) 

Selagite (Biotite) 

Selagite 

Vole. Ash 

I I 1" order reliability 
8 2 " order reliability 

19 total 

Pliocene 

The lower boundary of the Pliocene identical with the roof of the Messinian is inside 
the zóne N 18 or inside the nanoplanktonic zóne NN 12, or it corresponds 
approximately to the boundary between the zones N 17/N 18. The upper boundary 
of the Pliocene is inside the zóne N 21 (in its upper part; Ryan et al., fig. 6, p. 655), or 
it corresponds to the boundary between the zones N 21/N 22 (Berggren and Van 
Couvering 1974, fig. 1) and/or it is inside the nannoplanktonic zóne NN 18. 

In the Neogene radiometric time scale submitted, the Pliocene corresponds to the 
time interval between 2.0 m. y.and 5.05 m. y. The upper radiometric limit of the 
Pliocene was not determined by statistic procedúre, because the Pleistocene 
radiometric ages were not collected. The radiometric age 1,8 — 2 m. y. is, however, 
generally denoted as the Plio/Pleistocene boundary. It is not contradictory to 

226 



Tab. 6 

Method 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

F. T. 

K—Ar 

K-Ar 

K-Ar 

K-Ar 

F. T. 

Analyst 

Ferrara, Ton-
giorgi 

Dymond 

Ferrara 

Dymond 

Bigazzi et al. 

Bigazzi et al. 

Ferrara 

Mc Dougall 

Ferrara, 
Tongiorgi 

Tongiorgi 

Mishimura 

Rádiom 
age m.y. 

2,3 ±0,2 
2,3 ±0,2 

3,1 
3,4 

3,7 ±0,15 

4,3 ±0 ,3 

3,7 + 0,18 

3,85 + 0,5 

4,2 ±0,2 
4,34 ±0,8 

4,38 ± 0,006 
3,9 ±0,1 
4,22 ±0,1 
4,53 ±0,19 
4,42 ±0,06 

4,1 ±0,13 

4,7 

7,5 
6,8 

Reliability 

1" order 

2 " order 

1" order 

2"" order 

1" order 

2" order 

2"" order 

1" order 

1"order 

1"order 

2" order 

Note 

Volcanic glass was dated 

Volcanic glass was dated 

Exact biostr contr. is missing 

Only poor manuál, biostr. 
control 

To old in comparison with 
other dates of Pliocene 

W. R. — whole rock 
S* — the samé age or younger 

radiometric ages of the Pliocene, and it is therefore accepted as the radiometric age 
of the roof of the Pliocene also in the report submitted. 

11 radiometric ages of the Pliocene may be qualified as the ages of first order 
reliability. The othres 8 ages are of second order reliability (Tab. 6, Fig. 7). 

Radiometr ic ages of Pl iocene — first order reliabil i ty 

Radiometric ages 127/30:4.7 m. y. and 128/9:4.1 ±0.13 m. y. are ages of trachyte 
rocks (selagite); the rocks dated cause metamorphosis of Lower Pliocene clays 
and/or Mid- Lower Pliocene clays(Selli 1970,p. 35, Borsietal. 1967,p. 407). The 
rock aged to 4.7 m. y., (selagite of Ortiatico, Pisa) is in stratigraphical position 
between horizons with the last oceurrences of Globorotalia puneticulata and with 
these one with the first oceurrence of Sphaeroidinella dehiscens (Ryan et al. 1974, 
p. 670). 
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R a d i o m e t r i c ages of the P l i o c e n e — second o rde r re l iab i l i t y 

Radiometric ages 134:4.2 ±0.2 m. y. and 135:4.34 ±0.8 m. y. are the ages of 
minerals from the tuff of Cava Simoni in Rome. The tuff dated is in blue clays 
heteropical with lacustrine sediments Pogio Mirleto with mammalian fauna of the 
Lower Villafranchnian ( A m b r o s e t t i et al. 1968, pp. 338—339). According to 
Be rgg ren and Van C o u v e r i n g (1974, p. 110) it might bethe Ruscinian. The ages 
are to be regarded as auxiliary, mostly because the biostratigraphically dated tuff is 
not controlled by marine but by Continental fauna, and correlation between the 
marine and the mammalian stages are not explained definitely as yet. 

Radiometric age 136/18 : 2.85 ±0.5 m. y. is the age of volcanic glass from the 
vicinity of Rome. The volcanic glass comes from a level above the Middle Pliocene 
and it is, perhaps, equivalent to the tuffs of Cava Simoni (Bigazzi et al. 1973). 
However, the exaxt biostratigraphic control of the glass dated is missing and the age 
mušt be regarded as second order, at least inside the Pliocene. 

Radiometrica age 138/9-1:4.3 ±0 .3 m. y. is the argón age of volcanic glass from 
the borehole Experimental Mohole in Eastern Pacific. Biostratigraphical position of 
the glass dated is at the Miocene/Pliocene boundary, but its Pliocene age cannot be 
excluded (Mar t in i and B r a m l e t t e 1963, ex D y m o n d 1966, p. 1240). Since the 
K-Ar method was applied on the volcanic glass, the age 138/9-1 isof second order 
reliability. 

Radiometric ages 140/28:3.1 m. y. and 141/29:3.4 m. y. are the ages of volcanic 
glass (K-Ar method) from Crotone (Italy). The glass dated is from a layer amidst clays 
from the lower part of the zóne Globorotalia crasaformis (Se 11 i 1970, p. 55 ; Ryan 
et al. 1974, p. 670). Biostratigraphical control seems good, but the fact, that the 
rocks dated was volcanic glass prevents the radiometric ages from being classified 
among the first order reliability ages. So they are ranked among the ages of second 
order reliability. 

Two radiometric ages aie older than radiometrically calibrated base of the 
Pliocene. They are: 144/17:7.5 m. y. and 145/16:6.8 m. y. Both were determined 
by the method of fission track and according to biostratigraphical dáta they should 
correspond to the lower boundary of the Pliocene, or to the zóne N 21 (I kebe et al. 
1972, p. 60, Tab. 2). When considering the radiometric ages of the Pliocene and of 
the Messinian, we come to the conclusion that the ages are too old. It is also the 
opinion of Ikebe quoting these ages. Since we do not know what is the cause of the 
too old age (methodical error? inconvenient materiál? erroneousbiostratigraphical 
dating or correlation?) and whether both dates may be regarded as objectively 
erroneous; we consider them as the maximal ages of the Pliocene, of second order 
reliability. They were not included in the statistical calculations concerning the base 
of the Pliocene and here they are quoted only to complete the dáta. 
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The fact itself, that most principál radiometric ages are of second order reliability, 
leads to the conclusion that the radiometric scale submited cannot be definite, and it 
will need further precision based on new dáta. Most radiometric ages of first order 
reliability (Tab. 7) concern the Lower Miocene (12 + 17) and the Langhian (12). It 
folows that so far most reliable is the determination of the Lower Miocene (Langhian 
boundary: 16.27±0.55 m. y.. 

Tab. 7 
Reliability of radiometric ages 

Stages 

Pliocene 
Messinian 
Tortonian 
Serravallian 
Langhian 
Low. Miocene 

Total 

Reliability 

Ist oder 

11 
1 

— 
4 

12 
12 

40 

Ist order 
limited 

— 
4 
1 
1 

— 
17 

23 

2nd order 

glauconite vole. glass 

— 1 
— 1 
— — 
2 2 
— — 
6 2 

8 6 

other 

7 
29 
10 
13 
13 
10 

82 

Total 

19 
35 
11 
22 
25 
47 

159 

In spite of the fact that the first-ranked radiometric ages of the Lower Miocene are 
most abundant, they cannot be applied for detailed division of the Lower Miocene. It 
is so because of difficulties and uncertainties in exact biostratigraphical correlation 
within the Lower Miocene. 

The Pliocene is also a radiometrically well defined stage. There are 11 ages of first 
order reliability. 

As regardes the Tortonian, the total 11 ages is the lowermost number among all 
stages. Of these only one age belongs among the ages of the limited first order 
reliability. 

Of the total 35 ages on the Messinian, one age is of the first order reliability and 
four are of the limited first order reliability. It follows that the radiometrical 
boundary between the Messinian and the Tortonian is least exact; and right from the 
Tortonian and the Messinian new radiometric dáta are inevitable. 

Radiometrical definition of the Serravallian iš also questionable. Of 22 radiomet­
ric ages four are of first order reliability and one age has limited first order reliability. 

In spite of the shortages mentioned, we regard the radiometric time scale 
submitted as the most exact scale of this sort for the Neogene. 
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Conclusion 

Several years' collecting of convenient dáta resulted in 159 radiometric ages whose 
biostratigraphic ages are defined in relationship to marine biostratigraphy of the 
Neogene, namely to štandard planktonic zones and to zones of calcareous nannop-
lankton. 

Radiometrical definitions of boundaries among the Neogene stages respectively 
were determined by statistical procedures based on a set of radiometric ages of both 
emits. 

This provented the influence of the subjective element in estimating the radiomet­
ric limit, and also further average calculations concerning the total of the average 
values. 

Correlations with other Neogene time scales showed that the scale by Berggren 
and Van Couvering differs in many points from our scale because it is neither 
objective nor exact. On the other hand, the correlative paleomagnetic-radiometric 
scale by R y a n et al (1974 ; see fig. 1, right column) is almost identical with our scale. 
There is obvious agreement between presented radiometric time-scale and one for 
Paratethys Neogene (fig. 1, middle column). Still we mušt consider some objective 
shortages of our scale, šuch as the lack of radiometric ages of first order reliability for 
the Middle and Upper Miocene, and the lack of ages convenient for detailed division 
of the Lower Miocene. For this reason the Neogene radiometric scale shall háve been 
completed and precised in the future. Desirable will also be more exact radiometric 
calibration of the base of the Miocene and of the roof of the Pliocene. For this 
purpose, in addition to radiometric ages of the Lower Miocene and/or Pliocene — it 
will be desirable to collect and revíse the existing radiometric ages of the Upper 
Oligocene and/or Pleistocene. 
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najnovšie výsledky paleomagnetických výskumov neogénu. Berggrenova škála zostavená selektívnou 
metódou sa ukazuje ako neobjektívna a nevhodná pre ínterregionálnu koreláciu. 

Na základe korelácie neogénu Paratetýdy s neogénom Stredomoria je ukázaná jedna z mnohých 
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Miroslav Ivanov — Milan Petro 

Paragenetické pomery na polymetalickom zrudnení 
pri Muránskej Hute 

V okolí Muránskej Huty, cca 1 km jv. od obce v doline �������L�1�7�#�� �%�%�# �
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Gcj/.a �����	�R�A�4 �J ���>�* ���:�8�7�,�8�>�A 

���.�5���/�8�:�<�:�*�7 �9�:�8�0�:�*�6 �9�:�. �G�9�5�7�G �!�2�0�0�5�2�1�8 �4�5�*�;�2�/�2�4�A�,�2�= 
�6�*�0�6�*�<�2�,�4�Q�,�1 �<�?�9�8�> �9�8�6�8�,�8�= �9�8�R�D�<�*�R�* 

���8�<�.�:�*�@ �>�?�9�:�*�,�8�>�*�7�Q �9�:�8�0�:�*�6 �9�:�. �!�2�0�0�5�2�1�8 �4�5�*�;�2�/�2�4�A�,�2�= �7�* �7�*�O�8�6 �9�:�*�,�8�>�2�;�4�= ������ 
�& �2 �6 �R �A �4 �.�< �*�5�� ���������	���������� �+�8�5 �@�*�6�.�:�*�7�Q �2�+�* �7�* �>�Q�9�8�R�.�< �4�8�.�/�2�,�2�.�7�<�8�> �*�5�� �*�5�4�� �;�2�� �,�� �4�� 
�/�6�� �6�0 �* ���*�5���*�5�4���� �)�*�:�*�-�.�7�2�. �1�8�:�7�2�7�? �-�8 �6�*�0�6�*�<�2�,�4�Q�,�1 �<�?�9�8�> �> �@�6�?�;�5�. �9�F�>�8�-�7�.�3 
�4�5�*�;�2�/�2�4�A�,�2�. ���#�� � ! �2�0�0�5�2 �����
���� �;�* �9�:�.�>�A�-�@�*�5�8 �6�*�7�=�A�5�7�.�� �&�A�<�8 �9�:�A�,�* �>�O�*�4 ���
���S�*�-�8�6 
�4 �>�.�S�4�C�6�= �9�8�R�<�= �<�?�9�8�> �>�?�6�.�-�@�.�7�Q�,�1 �!�2�0�0�5�2�6�� �*�4�8 �*�3 �4 �;�?�;�<�C�6�=�� �4�<�8�:�Q�6 �+�8�5�2 �3�.�1�8 
�<�*�+�=�S�4�? �=�;�9�8�:�2�*�-�*�7�C�� �+�8�5�* �R�*�;�8�>�8 �@�7�*�R�7�. �7�A�:�8�R�7�A�� �#�:�.�<�8 �> �:�A�6�,�2 �:�2�.�O�.�7�2�* �G�5�8�1�? 
�����������
���� �* �9�8�<�8�6 �����������U�(�� �;�* �9�:�2�4�:�8�R�2�5�8 �4 �*�5�0�8�:�2�<�6�2�@�A�,�2�D �4�8�6�9�5�.�<�7�.�3 �>�.�:�@�2�. �!�2�0�0�5�2�1�8 
�4�5�*�;�2�/�2�4�A�,�2�. ������ �& �2 �6 �R �A �4 �C�< �*�5�� ������������ 

�!�2�0�0�5�2�1�8 �1�2�.�:�*�:�,�1�2�,�4�Q �;�?�;�<�C�6 ���8�4�:�.�6 �0�5�8�+�A�5�7�.�1�8 �-�.�5�.�7�2�* �7�* �7�8�:�6�A�5�7�.�� �9�.�:�*�5�4�*�5�2�,��
�4�C�� �9�.�:�*�5�2�,�4�C �6�*�0�6�?�� �6�*�0�6�? �+�8�1�*�<�C �7�* �4�*�:�+�8�7�A�<�? �* �9�.�:�*�,�2�-�2�,�4�C �6�*�0�6�?�� �
�����
�T�=�3�. 
�<�:�2 �;�<�=�9�7�.�� �K�6�*�0�6�*�<�2�,�4�Q �<�?�9���� �K�6�*�0�6�*�<�2�,�4�G �;�4�=�9�2�7�=�� �* �K�:�*�- �6�*�0�2�,�6���� �)�*�:�*�-�.�7�2�. 
�;�4�G�6�*�7�.�3 �1�8�:�7�2�7�? �;�* �9�:�.�>�A�-�@�* �7�* �@�A�4�5�*�-�. �1�8�-�7�F�< �4�8�.�/�2�,�2�.�7�<�8�> �;�2�� �*�5�� �/�6�� �,�� �*�5�4�� 
�4 �* �6�0�� �)�*�-�.�5�.�7�2�. �-�8 �6�*�0�6�*�<�2�,�4�Q�,�1 �:�*�-�8�> �;�* �9�:�.�>�A�-�@�* �7�* �@�A�4�5�*�-�. �8�+�;�*�1�= �*�5�4 ���= 
�6�*�0�2�.�6 �7�8�:�6�A�5�7�?�,�1���� �= �9�.�:�*�5�4�*�5�2�,�4�Q�,�1 �6�*�0�2�.�6 �;�* �<�:�2�.�-�.�7�2�. �9�:�.�>�A�-�@�* �7�* �@�A�4�5�*�-�. 
�8�+�;�*�1�= �*�5�� �' �9�.�:�*�5�2�,�4�Q�,�1 �6�*�0�2�.�6 �3�.�6�7�.�3�O�2�. �<�:�2�.�-�.�7�2�. �;�* �7�*�=�>�A�-�@�*�� �5�.�7 �<�*�4�� �*�4�8 
�= �6�*�0�2�.�6 �4�*�:�+�8�7�*�<�2�,�4�Q�,�1 �* �>�.�S�6�2 �+�8�1�*�<�Q�,�1 �7�* �%�2 ���9�.�:�*�,�2�-�2�,�4�Q�,�1���� 

���5�*�;�2�/�2�4�A�,�2�* �> �:�A�6�,�2 �;�4�=�9�D�7 �;�* �>�?�4�8�7�A�>�* �7�* �@�A�4�5�*�-�. �1�8�-�7�F�< �,�1�*�:�*�4�<�.�:�2�@�=�3�G�,�2�,�1 
�4�8�.�/�2�,�2�.�7�<�8�>�� �!�=�6�.�:�2�,�4�G �4�5�*�;�2�/�2�4�A�,�2�= ���V�*�P�=�3�. �/�*�4�<�� �P�. �= �<�?�9�8�> �;�G �=�>�A�-�@�*�7�C �9�:�D�4�5�*�-�? 
�9�:�.�9�8�R�D�<�*�7�C �@ �:�.�A�5�7�?�,�1 �*�7�*�5�Q�@�� �+�.�@ �<�8�5�.�:�*�7�,�2�. �= �1�8�-�7�F�<�� �4�<�8�:�C �7�2�. �;�G �> �:�A�6�,�2 
�;�4�=�9�2�7�8�>�Q�,�1 �4�:�2�<�C�:�2�D�� 

�#�:�2 �*�5�0�8�:�2�<�6�2�@�A�,�2�D �<�.�3�<�8 �6�.�<�E�-�? �;�6�. �7�*�:�*�@�2�5�2 �7�* �-�>�. �9�:�.�4�A�P�4�?�� ���� �6�7�8�P�;�<�>�8 
�9�:�.�4�:�Q�>�*�3�G�,�2�,�1 �;�* �6�.�-�@�7�Q�,�1 �9�8�-�6�2�.�7�8�4�� ���� �:�.�5�*�<�D�>�7�. �>�.�S�4�C �7�A�:�8�4�? �* �9�*�6�B�V �9�8�R�D�<�*�R�*�� 
���Q�6 �-�:�=�1�Q �9�:�8�+�5�C�6 �;�6�. �>�?�:�2�.�O�2�5�2 �:�8�@�R�5�.�7�.�7�D�6 �9�:�8�0�:�*�6�= �7�* �;�=�+�:�=�<�2�7�?�� �9�:�>�Q �;�6�. 
�6�=�;�.�5�2 �:�2�.�O�2�V �*�:�+�2�<�:�A�:�7�?�6 �@�3�.�-�7�8�<�.�7�D�6 �6�.�-�@�7�Q�,�1 �9�8�-�6�2�.�7�8�4�� �!�*�4�8�S�4�8 �2�O�5�8 �>�P�-�? 
�8 �:�8�@�-�2�.�5�? �9�8�6�.�:�7�. �6�*�5�C�� �<�2�.�<�8 �6�8�-�2�/�2�4�A�,�2�. �7�.�8�>�9�5�?�>�7�2�* �7�.�0�*�<�D�>�7�. �;�?�;�<�C�6 �4�5�*�;�2�/�2�4�A��
�,�2�.�� �)�8�@�7�*�6 �@�6�2�.�7 �9�8�-�6�2�.�7�8�4 �3�. �=�>�.�-�.�7�Q �> �<�*�+�� ���� 

�"�:�2�.�7�<�*�R�7�A �+�5�8�4�8�>�A �;�,�1�C�6�* �9�:�8�0�:�*�6�=�� �4�<�8�:�Q �3�. �7�*�9�D�;�*�7�Q �>�8 � � � � �  � � � � �" �$�&�$�� � ! � . �� �3�. 
�=�>�.�-�.�7�A �7�* �8�+�:�� ���� �) �>�5�*�;�<�7�C�1�8 �9�:�8�0�:�*�6�= �=�>�A�-�@�*�6�. �2�+�* �G�>�8�-�7�G �R�*�;�V ���8�+�:�� ������ ���.�5�Q 

���:�� ���7�0�� ���� �&�2�6�R�A�4�� ���7�0�� ���� ���:�8�7�,�8�>�A�� �(�Q�;�4�=�6�7�C �5�*�+�8�:�*�<�E�:�2�=�6 ���*�7�D�,�4�.�3 �/�*�4�=�5�<�? �(�%�&�� �"�-�-�.�5�.�7�2�. 
�7�=�6�.�:�2�,�4�Q�,�1 �* �*�7�*�5�?�<�2�,�4�Q�,�1 �6�.�<�E�- �> �+�*�7�D�,�<�>�.�� �#�*�:�4 ���� ���� ���8�6�.�7�;�4�C�1�8 ������ �
���
 ���� ���8�O�2�,�. 
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� � � � �! � � �/ � � �$ 

� � � � � ! � � � / � � �% 
�� � � � ! � � � / � � �& 
�����!���/���' 
�����!�������& 

�����!�������' 

�����!�������( 
�����!�����/���' 

�5�, �� ���6���� �B ���
�	 
�5�, �� � � � � � 	 �B �
���	 
�5�, �� � � � � � 	 �B �
���	 
�� �� ���� 
�5�, �� � � � � � 	 �B �
�
�	���
���	 
�$�/ �B �$�/�. �� �5�2�6�7�$ �1�$�' 
�
���� �$�/�( �7�;�G�F�,�( �$�.�2 �� 
�$�/ �B �$�/�. �5�2�6�7�$ �7�,�$�& 
�$�.�2 �� 
�5�, �� �
���	 �B ���	 
���� �� � � � � � � � � �� 
�)�0 �� ���� 
�5�, �� �
���	 �B ���	 
�)�0 �� �������� 
�$�/ �5�2�6�7�$ �1�$�' ���� 
�$�/ �B �$�/�. �5�2�6�7�$ �1�$�' �
�	 
�$�/ �5�2�6�7�$ �1�$�' �
�	 
�� ���
 
�5�, �� �
�"�	�B �
���	 
�)�0 �� �������� 
�$�/ �0�(�1�F�,�( �$�.�2 �)�0 
�$�/ �2�.�2�/�2 ���	 
�$�/ �B �$�/�. �1�,�(�G�2 �1�$�' �
������ 
�$�/ �B �$�/�. �0�$�/�< 
�)�0 �� ���� 
� ) � 0 � � � 
 �
 
�$�/ �B �$�/�. �1�(�*�$�6�=�7�1�(�� 
�	 �$�/�(�%�2 �3�2�9�,�6�=�7�1�( 
�$�/ �� �
�� 
�5�, �� �
���	 �B ���� 
�5�, �� �
�	�	 �B ���	 
�5�, �0�:�/�2 �1�$�' �
���	 �$ �� �� ������ 
�5�, �� � � � 	 � 	 �B �
���� 
�& �7�8�5�2�.�< 
���� �� ���� �� ���	 
�)�0 �� ���	 �B ���� 
�� ���� 
�5�, �� �
���	 
�5�, �5 �
���	 �$�/�(�%�2 �'�2 ���
�� 
�5�, �� � � � 
 � � �B �
�	�	 
�5�, �� �
���	 �B ���	 
�5�, �� � 
 � � � 	 �B �
�
�	 
� & �� �
������ �B �������� 
�)�0 �� ���� �B �
�	 
�5�, �� � 
 � � � 	 �B �
�
�	 

�5�, �� ���	�	 �B ���
�� 
�5�, �� � � � 	 � 	 �B �
���	 
�5�, �� � � � 
 � 	 �B � 
 � � �	 
�& �� � � �B �
�� 

�$�/ �B�$�/�. �� �� �B �
�� 

�$�/ �B �$�/�. ���> �� 
���- �� �
���	 �B ���	 
�)�0 �� ���	 �B ���� 
���� �
 ���	 
�5�, �� �
���	 �B ���	 
�)�0 �� ���� 
�)�0 �� ���
 
�$�/ �B �$�/�. �� ���� 
�$�/ � � � 
 �
 
� & �� ���� 
�5�, �� � 
 � � � � �B �
���	 
�)�0 �� ���� 
�$�/ � � � � �� 
�$�/ �� ���� �B ���� 
�$�/ �B�$�/ �. �5 �
������ 
�$�/ �B �$�/�. �A �
 
���� ���� ���� 
�)�0 � � � 
 �� 

�$�/ �B�$�/�. �� �B � � �B �� �� 
�$�/ �� ���	 
�5�, �� �
���	 �B ���	 
�5�, �� ���	 �B ���	 
� ���� �� �5�, �5�� �
���� 
�5�, �� � � � 	 � 	 �B �
���	 
�� ���	 
���� �� ���� �� ���� 
�)�0 �� ���	 �B ���� 
�� �� ���� 
�5�, �� ���	�	 
�5�, �5 ���	�	 
���, �� ���	�	 �B �
�	�	 
�5�, �� ���	�	 �B ���	 
�5�, �� � � � 	 � 	 �B �
�
�	 
�& �� ���	 �B ���� 
�)�0 �� �������� �B �
�	 
�5�, �� � 
 � � � 	 �B �
���	 

������ 



typ 

A-VI-l-d 

A-VI-2-b 
A-VI-2-c 

A-VI-2-d 

A-VIl-4-a 
A-V1I-5 
A-V1I-6 
A-VlI-6-a 

A-VII-6-b 

A-VII-6-c 
B I 

B-I-l 

B-l-2 
B-I-2 

B-II 
B-III 

B-1V-2 

Niggli 

c > 16 
si = 150— 110 
c > 24.5 
al < 20 
Si > 110 — 7(1 
■. 1 17 7 ^ 
a i — i / — £j 

fm = 45 — 52,5 
al = 20 — 27 
fm = 40 — 45 
c = 15 — 25 
fm = 28 — 54 
C> 38 
fm okolo 40 
fm okolo 60 
c malé 
al = 20 — 26 
al = 17.5 — 22 
al « 18,5 
alk veľmi nízke 
si = I (K) — 50 
s i < 65 
si = 100— 75 
si = 78 — 40 
alk blízke 0 
si = 70 — 40 
mg malé 
k malé 
c nízke 
c vyššie 
si okolo 100 
c nízke 
si = 320 — 200 
c relat. vyššie 
si = 220— 110 
vysoké k a mg 
al ~ fm 
c okolo 20 
c malé 
mg nízke 
k malé 
c malé 
c malé 
c malé 

Úprava 

O 17.5 
si = 150— 115 
O 25 
al < 19 
si = 115 — 7 0 
dl — IV L J 

fm = 46 — 53 
al = 19 — 25 
fm = 40 — 46 
c = 15 — 27.5 
fm = 38 — 50 
O 39 
fm = 37 — 43 
fm = 58 — 62 
c < 3 
al = 21 — 26 
al = 17.5 — 21 
a l « 17,5 
alk =s 2,0 
si = 100 — 60 
si < 60 
si = 100— 76 
si - 76 — 40 
alk s 3 
si = 70 — 50 
mg =S 0.2 
k =S 0.4 
c < 5 
c > 5 
si = 110 — 90 
c < 5 
si = 320 — 210 
e > 5 
si = 210— 110 
k S 0.8; mg 3=0.8 
al = fm ± 2 
c = 18 — 22 
c < 8 
mg « 0.15 
k =S 0,4 
C=S7 
c=s8 
c « 8 

245 
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Obr. 2 Hlavný program a subrutina PERALK 

c program pre n l g g l l h o k l a s i f i k á c i u - dodatok k pôvodnému 

c programu 

d lmens lon a ( 8 ) , b ( 8 ) 

do 2 1=1,8 

a ( l ) = 0 . 0 

2 D ( D = 0 . 0 

c 

1111 read(1 ,500) n r ,názov 

500 fo rma t (10 ,2a6 ) 

l f ( n r . e q . O ) go t o 9999 

c 

w r l t e ( 2 , 6 0 0 ) názov 

600 f o r m a t ( 1 h 1 / ' 1975/76 m l n s k / t e s l a hroncova t imcak 

/ v l b f / / / / ' c l s l o a n a l ý z y : ' , 2 a 6 / / / ) 

r ead (1 ,501 ) (a( i ) , 1 = 1 , 8 ) , ( b ( 1 ) , 1 = 1 , 2 ) 

501 fo rma t ( fO .O) 

c 

C v y b r a t po z l u c e n i s pôvodným n l g g l l h o programom 

c 

* r l t e ( 2 , 6 0 1 ) ( a ( i ) , l = 1 , 8 ) , ( b ( l ) , l = 1 , 2 ) 

601 f o r m a t C J * , ' n l g g l l h o h o d n o t y : * / / , 3 x ' a l a l k s i 

/ c k fm mg co2 cr2o3 a l - a l k 

/ V / 1 0 f 8 . 2 / / / ) 

l f ( a ( 1 ) . g e . a ( 2 ) ) g,p t o 10 

c b ( 2 ) = a l - a l k «»ÍXX> 

i f ( b ( 2 ) . g t . - 3 . 0 ) go t o 10 

w r i t e ( 2 , 6 0 2 ) 

602 f o r m a t ( 3 x / / ' a l - a l k Je menšie ako - 3 . 0 , t . J . s p a d á mimo 

/ de f inovane h r a n i c e * ) 

go t o 1111 

10 e=a(2 )+a (4 )+5 .0 

c e=alk+c5 <»e«í«>Cí-««X> 

l f ( a ( 1 ) . g e . e ) go t o 11 

f = a ( 1 ) + 3 . 0 

c f=a l+3 OíMXXXWWXKraXíW^ 

l f ( f . l t . a ( 2 ) ) go t o 12 

i f ( a ( 3 ) . g e . 9 0 0 . 0 ) go t o 13 

l f ( a ( 8 ) . g e . 1 . 0 ) go t o 14 
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call normag(a,b) 
go to 1111 

11 lf(a(8).ga.1.0) go to 14 
lf(a(3).lt.170.0)go to 15 
wrlte(2,-603) 

603 format(3x///'magma p e r a l l c k a ' ) 
wrlte(2,604) 

604 format(3x///* typ magmy: raglani t lcky*) 
go to m i 

15 l f (a (3 ) . l t , 130 .0 ) go to 16 
write(2,603) 
write(2,605) 

605 format(3x///* typ magmy: plumaslt lcky') 
go to 1111 

16 l f ( a (3 ) . l t . 35 .0 ) go to 17 
wrlte(2,603) 
write(2,606) 

606 format(3x///' typ magmy: koxundltlcky ') 
go to 1111 

17 if(a(3).ge.10.0) go to 18 
wrlte(2,603) 
wrlte(2,607) 

607 format(3x////* nedefinované, topograficky najbližší typ Je*) 
wrlte(2,608) 

608 format(3x/* chromiticky*) 
go to 1111 

18 if(b(1).gt.0.0) go to 19 
write(2,603) 
write(2,607) 
write(2,608) 
go to 1111 

19 wrlte(2,603) 
v»rite(2,608) 
go to 1111 

12 lf(a(8).ge.1.0) go to 14 
call peralk(a,b) 
go to 1111 

13 lf(a(8).ge.1.0) go to 14 
if(a(3).le.2200.0) go to 20 
lf(a(1).lt.40.0) go to 20 
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i f ( a ( 2 ) . l t . 3 . 0 ) go to 20 

wr l t e (2 ,609 ) 
609 format(3x/ / / 'magma v e l m l b o h a t á na s i ' ) 

w r i t e ( 2 , 6 l 0 ) 
610 format (3x / / * typ magmy : p e r a c l d i c k y ' ) 

go to 1111 
20 wr i t e (2 ,609 ) 

w r l t e (2 ,607 ) 
w r l t e ( 2 , 6 l 0 ) 
go to 1111 

14 l f ( a ( 1 ) . l t . 3 2 . 0 ) g o to 21 
wr l t e (2 ,ó11 ) 

611 format(3x///*magma bohatá na k a r b o n á t y ' ) 

wrlte(2,6l?) 
512 format(3x///' typ magmy: ') 

wrlte(2,6l3) 
613 format(3x/' fenltlcky') 

go to 1111 
21 lf(a(1).lt.13.0) go to 22 

write(2,6l1) 
wrlte(2,ó12) 
wrlte(2,6l4) 

614 fo rmat (3x / ' k a l c i t s y e n i t l c k y * ) 
go to 1111 

22 l f ( a ( 1 ) . l t . 3 . 0 ) go to 23 
* r l t e ( 2 , 6 l 1 ) 
* r l t e ( 2 , 6 l 2 ) 
w r i t e ( 2 , 6 l 5 ) 

615 format(3x/' dolomitkaruonatlck/') 
go to 1111 

23 lf(a(l).lt.1.0) go to 24 
wrlte(2,6t1) 
wrlte(2,6l2) 
write(2,6l6) 

616 fo rmat {3x / ' ka l c l t do l om i t l c ky * ) 
go to 1111 

24 w r l t e ( 2 , 6 l 1 ) 
* r i t e ( 2 , 6 0 7 ) 
w r l t e ( 2 , 6 l 6 ) 
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go to 1111 
9999 stop 

end 
c peralicke magmy 

subroutlne peralk (a,b) 
dlmenslon a(8),b(2) 

lf(a(1).gt.26.0) go to 30 
g=a(1)+2.0 
p=a(1)-2.0 
if(g.gt.25.0) go to 31 
if(?.lt.25.0) go to 32 
lf(g.gt.a{6)) go to 31 
lf(p.lt.a(6)) go to 31 
lf(a(4).gt.22.0) go to 31 
lf(a(4).lt.l8.0) go to 31 
if(a(3).gt.130.0) go to 31 
lf(a(3).lt.90.0) go to 31 
write(2,620) 

620 f o r m a t ( 3 x / / / / ' r a d magiem s o d n ý c h ' ) 

w r l t e ( 2 , 6 2 1 ) 

621 f a r m a t ( 3 x / / / ' m a g m a t i c k a s k u p i n a ' ) 

w r l t e ( 2 , 6 2 2 ) 

622 format(3x/* i j o l l t l c k a * ) 
w r l t e (2 , *23 ) 

623 f D r m a t ( 3 x / / / ' t / p magmy:') 

w r l t e ( 2 , 6 2 4 ) 

624 f o r m a t ( 3 x / ' n u r i t i c k y * ) 

go t a 1111 

31 * r l t e ( 2 , 6 2 5 ) 
625 formatf3x////'nedefinované, topograficky najbližší typ 

/je') 
write(2,620) 
write(2,621) 
write(2,622) 
wrlte(2,623) 
*rlte(2,624) 
go to 1111 

32 lf(a(5).le.0.4) go to 33 
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lamprolticka') 

wyoming lamproltlcky') 

lf(a(5).ge.0.8) go to 34 
wrlte(2,625) 
*rite(2,626) 

626 format(3x/*rad maglem d r a s e l n ý c h ' ) 
wrl te(2,621) 
write(2,627) 

627 formatí3x/ ' 
wrlte(2,623) 
*r l te(2,628) 

628 format(3x/* 
go to 1111 

33 if(a(7).gt.0.2) go to 34 
lf(a(1).le.12.5) go to 35 
lfe«»(1).le.l8.0) go to 36 
lfea(6).gt.40.4) go to 37 
ifea(3).le.230.0) go to 38 
writee2,620) 
writee2,621) 
write(2,629) 

629 format(3x/ ' 
wrlte(2,623) 
wrlte(2,630) 

630 fo rmat (3x / ' 
go to 1111 

38 wrltee2,620) 
wrltee2,621) 
wr l te(2,63D 

631 format(3 
writee2,623) 
*frlte(2,632) 

632 format (3x / ' 
go to 1111 

37 lfea(3).le.230.0) go to 39 

evlsltlcka') 

evitlcko pantellerltlcky') 

lujavrlticka*) 

tsvlticky') 

writee2,620) 
write(2,621) 
write(2,629) 
write(2,623) 
write(2,633) 

633 format( 3x/ ' normál ev l s l t l c ky ' ) 
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go to 1111 
39 wrlte(2,620) 

write(2,621) 
wrlte(2,634) 

634 farmat(3x/' alkali pyrobolicka') 

wrlte(2,623) 
wrlte(2,635) 

635 formáte3x/* lusltanlticky*) 
go to 1111 

36 if(a(4).gt.5.0) go to 40 
if(a(3).gt.230.0) go to 40 
ifea(3).lt.210.0) go to 41 
write(2,620) 
wrlte(2,621) 
wrlte(2,634) 
write(2,623) 
wrlte(2,636) 

636 format(3x/' rockalliticky') 
go to 1111 

41 lfeae3).lt.110.0) go to 42 
write(2,620) 
write(2,62l) 
write(2,634) 
wrlte(2,623) 
wrlte(2,637) 

637 formáte3x/' plenaariticky*) 
go to 1111 

42 write(2,625) 
write(2,620) 
wrlte(2,621) 
write(2,634) 
write(2,623) 
write(2,637) 
go to 1111 

40 write(2,625) 
write(2,621) 
v»rite(2,634) 
write(2,623) 
wrlte(2,636) 
go to 1111 
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35 lf(a(4).ge.5.0) go to 43 
lf(ae4).gt.180.0) go to 44 
lf(a(3).gt.110.0) go to 44 
if(a(2).ge.20.0) go to 45 
*rite(2,620) 
*rltee2,621) 
wrlte(2,634) 
wrlte(2,623) 
wrltee2,638) 

638 format(3x/* 
go toll11 

45 *rltee2,620) 
writee2,621) 
wrlte(2,624) 
*rite(2,623) 

, wrlte(2,639) 
639 fcrmat(3x/' 

go to 1111 
44 wrlt3(2,625) 

wrlte(2,620) 
wrlte(2,621) 
writé(2,634) 
write(2,623) 
*rite(2,639) 
go to 1111 

43 lf(a(3).lt.90.0) go to 46 
wrlte(2,620) 
wrlte(2,621) 
wrlte(2,634) 
•*rlte(2,623) 
wrlte(2,640) 

640 format(3x/» 
go to 1111 

46 write(2,625) 
wrlte(2,620) 
wrlte(2,621) 
wrltee2,634) 
wrlte(2,623) 
write(2,640) 
go to 1111 

natron hornblendltlcky') 

alkall maflticky') 

salltriticky*) 
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34 lf(a(7).lt.0.8) go to 47 
lf(ae4).gt.18.0) go to 47 
if(a(4).lt.8.0) go to 47 
lf(a(3).gt.180.0) go to 47 
lf(ae3).lt.140.0) go to 47 
go to 681 

47 wrltee2,625) 
681 wrlte(2,526) 

write(2,621) 
wrltee2,627) 
wrlte(2,623) 
wrltee2,628) 
go to 1111 

30 lf(a(4).gt.8.0) go to 48 
lf(a(5).gt.0.4) go to 48 
if(a(7).gt.0.15) go to 48 
lf(a(3).le.250.0) go to 49 
if(a{6).gt.26.0) go to 50 
lf(ae4).gt.7.0) go to 48 
wrlte(2,620) 
write(2,621) 
wrlte(2,629) 
wrlte(2,623) 
writee2,641) 

641 formáte3x/' leukoevlsitlcky') 
go to 1111 

48 writee2,625) 
wrltee2,620) 
write(2,621) 
write(2,629) 
write(2,623) 
wrlte(2,641) 
go to 1111 

50 if(a(4).gt.7.0) go to 51 
write(2,620) 
wrlte(2,621) 
wrlte(2,629) 
write(2,623) 
*rltee2,642) 

642 format(3x/' evlsltlcko grorudltloky') 
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tlngualtlcky') 

go to 1111 
51 writee2,625) 

write(2,620) 
write(2,621) 
wrlte(2,629) 
write(2,623) 
wrlte(2,642) 
go to 1111 

49 if(ae6).ge.26.0) go to 52 
if(ae6).le.20.0) go to 53 
lf(ae4).gt.7.0) go to 54 
ifea(3).lt.7.0) go to 55 
wrlte(2,620) 
write(2,621) 

wrlte(2,63D 
wrlte(2,623) 
wrlte(2,643) 

643 formáte3x/' 
go to 1111 

55 writo(2,620) 
wrlte(2,621) 
wrltee2,631) 
write(2,623) 
wrlte(2,644) 

644 format(3x/' 
go to 1111 

54 wrlte(2,625) 
write(2,620) 
wrlte(2,621) 
write(2,631) 
wrlte(2,644) 
go to 1111 

53 ifeae3).le.150.0) go to 56 
write(2,620) 
writee2,621) 
write(2,63l) 
wrlte(2,623) 
wrlte(2,645) 

645 formáte3x/» mela tlngualtlcky') 

go to 1111 

urtlt tlnguaiticky') 
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56 write(2,620) 
wrlte(2,621) 
wrlte(2,631) 
write(2,623) 
wrlte(2,646) 

646 formáte3x/' groenlandlticky') 
go to 1111 

52 if(a(3).le.130.0) go to 57 
wrltee2,620) 
write(2,621) 
wrlte(2,631) 
write(2,623) 
write(2,647) 

647 format(3x/' normál lujavritlcky*) 

go to 1111 
57 wrlte(2,625) 

wrlte(2,620) 
wrlte(2,621) 
write(2,63D 
wrlte(2,623) 
wrlte(2,647) 

1111 return 
end 

Obr. 3 Príklad výstupu programu 
1975/76 m l n s k / t e s l a t lmcak hroncova 

c l s l o ana lýzy : 3/72 

n l g g l l h o hodnoty: 

a l a lk s i c k fm 
41,01 10,50 227,21 22,25 0 ,47 26,23 

mg co2 cr2o3 a l - a l k 
0,41 0 ,00 0,00 30,51 

normálne magmy 
rad magiem v a p e n a t ý c h 
magmatická skupina k v a r c d i o r l t l c k a 
typ magmy t o n a l i t l c k y 
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RECENZIA KNIHY 

B. Gec/y : Les Ammonitines du Caríxien de la montagne du Bakony 
Akadémia kiadó (Verlag der Ungarischen Akadémie der Wissenschaften), 
223 str. textu. 138 text. obr.. 39 tab. Budapest V. Alkotmányi u. 21. 1976. 

Autor v knihe opisuje ammonitovú faunu caríxienu z Bakonského pohoria. 
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RECENZIA KNIHY 

J. Fúlóp: The Mesozoic basement horst blocks of Tata. 
Geologica Hungaríca, ser. geol., tom 16, Budapest, 1976. 
229 strán textu, 61 text. obr., 102 tab. 

V roku 1976 vyšlo monografické dielo, v ktorom autor pojednáva o mezozoiku hrasti pri Tate. 
V úvodných kapitolách rozoberá megatektonickú pozíciu predmetnej hrasti pri Tate, ktorá je súčasťou 

podložia severomadarského terciéru. Autor pri štúdiu sedimentárnych hornín hlavný dôraz kladie na 
komplexné litofariálno-stratigrafické spracovanie jednotlivých mezozoických útvarov (trias, jura, krieda) 
zúčastňujúcich sa na stavbe hrasti. 

Z triasu je zastúpený len vrchný nór-rét vo fácii dachsteinských vápencov. Uvedené vápence sú 
spracované z povrchových a vrtných profilov, pričom osobitnú pozornosť si zasluhuje klasický profil na 
Kalvárii. Ich vek je dokumentovaný makrofaunou i foraminiferami. Podstatnú časť práce tvorí litologjc-

ko-stratigrafický opis jury, ktorá spolu s beriasom tvorí jeden sedimentačný cyklus. Vrstevný sled jury je 
zo stratigrafického i sedimentologjckého hradiska detailne spracovaný aj vďaka bohatej faune, ktorú 
spracoval G. Vigh (brachiopoda liasu) a B. Géczy (ammonity spodného liasu). Zvláštnu pozornosť 
venuje autor profilu na Kalvárii, kde sa jura plynulé vyvíja z triasu. Vzhľadom na dobrú odkrytosť, 
faunistický obsah, sukcesívny sled vrstiev, autor vyčlenil profil na Kalvárii za štandartný profil liasu. 
Detailné spracovanie sedimentov jury umožnilo vyčleniť viac typov litofácií i mikrofácií. 

V rámci následného kriedového cyklu sa zachoval vrchný alb a spodný alb. Ich vek je doložený 
makrofaunou, nanoplanktónom, mikrofaunou (foraminifery), peľami a spórami. Zvlášť precízne sú 
spracované horniny po sedimentárno-petrografickej a litofaciálnej stránke. 

Zverejnená monografia si zasluhuje pozornosť z niekoľkých aspektov. Predovšetkým sa vyznačuje 
veľkým množstvom faktologického materiálu a jeho komplexným spracovaním. Vdaka dobre odkrytému 
sledu súvrství na Kalvárii, ako aj bohatosťou makrofauny a precíznosťou spracovania tohto materiálu aj 
po sedimentologickej stránke, uvedený profil spĺňa všetky kritériá štandardného profilu a možno ho brať 
za oporný bod pri intraregionálnej a interregionálnej korelácii. Nedeliteľnou súčasťou práce je prílohová 
časť (tabule), v ktorej autor ilustruje faktologický, paleontologický, sedimentárno-petrografický a sedi-

mentologický materiál, ako aj dôležitéjšie vrstevné sledy odkryvov. Význam práce vyzdvihujú geologické 
mapky, litologické a geologické rezy, pričom treba poukázať na kvalitu príloh, i celkovú úpravu 
monografie. 

Predmetná práca je obzvlášť cenná pre južnú časť Západných Karpát, a to najmä pre predterciérne 
podložie, ktoré na slovenskej strane nevystupuje nikde na povrch. 

Monografia dr. J. Fúlôpa prináša veľké množstvo cenných poznatkov nielen pre geológiu Maďarska, 
ale je prínosom pre celú alpsko-karpatskú oblasť a z hľadiska niektorých stratigrafických aspektov 
presahuje i rámec tejto oblasti. 

O. Fusán — O. Samuel 
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III. medzinárodné sympózium o používaní indikátorov 
pre sledovanie pohybu podzemných vôd 

Po skúsenostiach získaných na prvom sympóziu v Grazi v roku 1966 a druhom sympóziu vo Freíburgu 
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