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�+�8�. ���3�>�2�9�=�>�<�+�>�3�1�<�+�:�2�B �9�0 �>�2�/ �!�+�6�/�9�1�E�8�/ �+�8�. �+�.�4�+�-�/�8�> ���<�/�>�+�-�/�9�?�= �9�0 �>�2�/ ���3�.�.�6�/ 
�&�D�2 �&�+�6�6�/�B ���'�/�=�> ���+�<�:�+�>�2�3�+�8�� �
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»S hlbokým zármutkom prijala sloven­
ská geologická �
�������������	�C �-�+�,�3�0�/ �* �8�(�,�.�5 
���,�� �����,�*� ' �� � � � � �+�' � �. � � � ' � � �� �/�)�$�0� �,�2�$�.�)�4�#�* �+�,�*��
�!� �-�*�,�� �"� �*�'�6�"�$�  �)�� �� �,�5�,�*���*�0� ��� �� �&� �% �!����
�&�/� ' � . �  ���)�$�0� �,�2�$�.�1 � � �� � � �� � � � / � , �&�1� ) �4 �0 ���,�)� �� 

���,�*�!� �-�*�, ���,�� � � � � � , �  �' � � � � �+�' � �. � � �' �-�� �)���,�*��
���$�' ���
�� �(�3�%�� �������� �0�* �����B�&� �% ���?�.� �=�$�� 
��� �B�&�? �2�3�/�%� �( �* �"� �*�'�6�"�$�/ �+�,� �%���0�$�' �/�> 
�����A���- �-�.�,� ���*�=�&�*�'�-�&�?���# �=�.�8�� �$�5�� � � �* �$���# 
�-�&�*�)�A� �)�5 �,�*�&�/ �� ������ �-�� �2���+�5�-���' �)�� �+�,�5�,�*��
���*�0� ��� ���&�8 �!���&�/�'�.�/ ���,�)� �)�-�&� �% �/�)�$�0� �,�2�$��

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



Okrem bohatej vedeckej práce priamo v geológii venoval sa aj hydrogeoló­
gii, balneológii, urbanistike, geomorfológii a speleológii. �����9���/ �)�*�$���&���& ���* 
�%�����5 � �� � � �&���!� ' � � � �- ���!�#��� ' �$���,���! ���/�)����� �-���%�'���� �	�
���8�!�� �$�� � ' �4���$�%�#��� � �� �$�%���#���� 
�! �"�!�"�&�����#���)�*�����& �����!���!���������6���� �'�������� 

�� �#�! � ' �  � � � � � ! �& ���*�$���!�& �� �)�*�"�����!�� �$�� �'��� �!� '���� � '�6�����!� '�� �����!���!���������6���� ���*���#�!�' �  �� 
�
�!�#���'���� � � � � � � �! �#�!�)�$���������& �! � � � � � ! �#� �/ �� �"���������!���������/ �������������; �$�� �!����� ������ �4���#�!���* 
���!���*���� �� �)��� � �#��� �� �8� �* �!�� � � �!�#� �* �'���#����� �!�$�;�� �	�!�� �8����� �!�� ��� �!���6���� �'�����������6���� 
�&�$�%��� �!�'���)� �- �� � � � � �%�-� ' �  �� �$�� �������������:�!� ' � � �� �  �� ��� �!���6���� ���!���*�������� �� �)�����#��� ���8� �6���� 
�"�!���&�����%���������� � � �#���� � �*�4���� �  �� �'���������#�6���� �&� ��� '���#�)���%�*������ �'�(�$�!���6���� �4���!���*���� �� �' �����!���!��
���������6���� �$�"�!���!�8� �!�$�%�������� �' ���!�'�����%�$���!�� �)�'�+�)���� ���!�9�$���&�� �
�!� ���!���$���&�� �7�-� ���� ������
���������&�� �������*� �$���& �� � � � � � � � / �$� � �&�� 

���'�!���� � � �!� � � � �%�, � ' �6�$�� �&�� �  �, � '�6�$���������( �"�&���������!� '���� �'�! �'�(�4�� ������ �"�#�*���������� 
���#�!�����$�!�# ���#�� �����#���� �����"�����%���� ���!�� �8���!�'�����!���� � � �%�! �#�6 �������6 �$�'�!�� �5���'�!�% �)���$�'�+�%���� 

�"���������!������������ �� � ' �����������!��� ' �6�$���&��� ���� �8��� � �!�$�%�� �' �����!���.�������� �
�* �'���9���/ �)�*�$���&���& � �� 
�#�!�)�'�!���� �����!���!���������6���� �'������ �� �"�#�����!�'�-�$�� � �� �
�!�#���'���� �"�#���8�!�� �$�'�!���� �)�*�&�����( �'�5���( 
�"�!���#�������!�'���� �'�(�4�4�-�� �������9�!�� ���� � �� �$�'�!�� �/���!�#�� � � �#�� �$�'�!�� �"�#�����!� ' � �6 �����*�  �� �'�����$�%����
� � � � � �%�'�! �$�� �)���$���/�5�� �&�)� ��� ���� ���������� �����!���!������������ �'���#����� �!�$�%���� 
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Po maturite študoval prírodné 
vedy na Prírodovedeckej fakulte 
Karlovej univerzity v Prahe. Vy­
sokoškolské štúdium �
���	���D�"�% ���(�$��
�, �(�*�1�,�(�& �)�*�4�*�(���'�B���! �.�"���� �0 � ���(��
�%�5� �"�� �� �)���,�*�(� �*�����"�� �. �*�(�$�- �������
�� 
� � �( �+�$�(�'�D���'�4 �?�,�7���"�� ���(�% �,�*�" �*�(�$�. 

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



�8������� �#�$�� ���������������� �������������+�" � � �  � % � � � � �� �&����� �&���� �&�6�#���%���% ���"�'�4�$�������������� �������6���� 
� 
 � � � " � ! � ) �$�� ���+�(���'���� � � � � �$���� �" �� ����� �&�����#���*���% �"�%��� ��� �"���%�� �
� � � � � �� �(�)�����������. �!���$�"� ���"����
���������. �� ���������$�������. �������"�����$���"���#�$�����% ���"�'�4�$�����������6���� ���"�������+���� ���"�������$� ����� �& �� �����$����
��� �"�����(���%�� ���6�#���������' �������  �&�6�#���%��� �& �#�. �#�$�)���'�� �(�)��������� �� �!� �(���������� ���"�'�4�$�������������� 
���)�!�������6���� � 
 � � � " � ! � ) �$�� ���&���)�4�: �&�6�(� � � � � � � � �* �#�. �������  �!�"�)���� �  �$�����$� ���������� ���$� �"�6���� �#�� 
�(���"�������� �������(�� �������&���6���� �$�&� �"��� �& �#�'���$�*�(�' �  �#�$���&���� ���)�!�������6���� � 
 � � � " � ! � ) �$�� 

���������������� �������������+�" � � �  � % � � � � �� �& �������%��� �#�$�� �&�6�(���������� �(���#����� �&���� ���  �8���#��� ��
�#��� �&�����#������ �� �#�&���$� �&���� ����� ���,������ �� �� �������# ���"�) ���-�����5���$�. �"� ���% �& �������(�����)�"� ����� �� 
����� ��� ��������� �� ���������+�� � 	 � � � � �  �!�"���8���������+�� ��� ���� �����4�� ����� ���,������ �(���!� �������) ���  �"�-�(���'���� 
�������(�����)�"� �����6���� � �"���������(�)�����+ �� �!� ���%�����$�+�� �� �!� �#���������6���� �"� ��� ���� �#�� �������  �(�)�#���%��
��� �% �������� ���� ���	�9������ �������"�� �!� �������9�� � � �� �&�6�#���%��� ���� �������(�����)�"� �����*���  ��� �"�������8���*���  
�!�"� ���"�����%�� 

����� �&�����#���+ ����� ���,��� �&���� �#�� �$���4���� �( �!�����*���  �(���"���&������ �!�"����� �&���*���  �����)���% �� � �!�$����
�����(���% ������������������ �������������+�"�� � � �  � % � � � � � � �� � � �$� �" �6 �#�.�#�$���&���� �!�"�����%���� �& �!�"� �#�!������ 
�"� �(�&� ���� ����� ���,������ �7���#��� �#��� �&�����#������ 

��� �&� �9�%�������� �#�� ���)�4���% ���%�����������$� �&�� �& �������� ���������� �#��� �&�����#������ ����� ��� ������������ �&���"������
��� �#�$�� �� � �#� �����$���� �& �������� �!�"����� �&���+��� �& �� �"�������������� ����� ��� ���������*���  � . �#�$���&�% ����� ���6�(�� 
�3�$�.�"�� �#�"�����8���� ��������� �5�������: �� �!� �!�"�����: ���% �&���9�� �(���"���&������ � �#� �����*���  �4�:���#�$���� �� �������4�+���� 
�.�#�!������� �& �& �������  �&�������������� �� � �"���������(�)�$� �"�#������ �!�"�)������ � � �$� �"�) �&���"�+������ ���%���� �� �����������	�
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� �&�2�?�)�/�6�"�) �%�)�'�*�&���1�. �3���+�������(�6�"�) ���%�) �"���-���+�)�!�6�(�(�2 � �&�2�?�� � � � � � ' �) � , �- � � �- �( �6 �?�- �+� . �%�- �9�+�2 
� / �2 � - � / �4 �+�� � - � � � ' �� �%���� �/�2�,�-�.�*�.�$�� �/ �"�+�.���A���" �'���,�4���"�� ���)���(�6 �0�#�&��� �&�2�?�� �,�9 �/ �*�+�# ���+������
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Geotektonické typy flyšu 

Paleotektonicky je flyš geneticky viazaný na tektonicky aktívne zóny, 
mocnejšie flyšové komplexy na obdobie zvýšenej tektonickej aktivity. Oso­
bitný význam v štruktúrnom zaradení flyšových komplexov má ich ���
�F���! 
�$ �.�*�2�+�'�"�.�A�& �)�*�(�����+�(�&�� �� �,���' �#�� �)�*�"�'���#�&���'���# �?���+�,�(�*���$�A�� ���'�A �.�A�1�'���& �&���#�7�� 
���� ���%�0�?�(�.�4 ���2���"�� �: �������
���B�%���'�0 �-�)�*�(�+�,�*���� �.�2�)���'���(�.�A���! ���(�*�&�2���"�5 ���)�*�������%�0�?�(�.�A���!���� 
���� ���%�0�?�(�.�4 ���2���"�� �����1�)�*�(�+�,�*����� '�� �)�*�������!�2���1���#�7���� �.�*�2�+�'���'�"���� ���� �"� '�,�*���(�*�(� �4�'� ' �0 � , �0�) 
���%�0�?�-�� ���� ���%�0�?�(�.�4 �$�(�&�)�%���/�0 �: �#��� � � ' �(�, �$�0 �.�0�.�*�2�+�'��� '�4 �1 �(�+�(���"�,�'�A���! �@�D�����(�.�� 
���� ���%�0�?�(�.�4 �)�2�+�&�( �.�0�.�*�2�+�'� � � ' �4 �1 �(�+�(���"�,�'���# � ���(�+�0�'�$�%�"�'�2�%�0�� ���� �'���+�$�(�*�(�,���$�,�(�'�"���$�A 
���%�0�? �.�"���1��� '�A �'�� �.�B���+�'�4 �����)�*���+�"���� 

�� �����C �#�� ���%�0�? �. �)�(�� �+�,�� �, �� ���(���*�� �.�*�2�+�'�"�,���D�'�A�� �)�(���&�"���'�$�0 �)�*�� �-�)�%���,�'���'�"�� �+�� 
�. �?�,�*�-�$�,�7�*� ' �(�& �)�%�2�'�� �. �$���@���(�& �1 �-�.�������'�A���! �, �0�)�(�. ���(�%�" �(���%�"�?�'�4�� �1�2�.�"�+�%�4 �(�� 
�"�'�,��� '�1�"�,�0 �)�(�+�,�"�!�- �.�*�2�+�'�"�.�A�&�" �)�*�(�����+�&�" �� �(�� �)�*�"���+�,�(�*�(�.���# �)�(�1�5���"���� � � � � �@���A �+�� 
�.�?���$ �+�.�(�#�+�$�0 ���	�����
�E�-�#�� �. �?�, �*�-�$�, �7�*� ' �( �& �)�%�2�'���� 

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

�	�� ���%�0�?���)�*�������!�(������ �.�*�2�+�'��� '�"�� �: �#�� �'���#�.�*���!�'���#�?�5 �B�%���' �.�2�)���'���(�.�A���! �+���$�.���'���"�5�� 
�1 �$�,�(�*�A���! �+�� �)�(�1�.�(�D�'�� �.�0�.�5�#���� ���2�& �#�� �.�?���$ �����1�)�*�(�+�,�*�����'�� �)�*�����,���$�,�(�'�"���$�A�� 
� � � � �$�A�, �( ���%�0�? �+�� ���(�!���,�( �.�0�+�$�0�,�-�#�� �. ���"�'���*�"���2���!�� �. ���2�)����� '�A���! �
�)�-�+�"�'�2���!�� 
�. �$�*�5�@�E���'�+�$�(�& �)�*�5�$�*�(�.�� �� �. � , � � � , �*�"� � � ' �A�� �! �#����� ' �(�,�$�2���! ���2�)����� ' �A���! � � � � �* �) �2�, �� �.�( 
���*���'�$���'�����%�+�$�(�& �)�*�5�$�*�(�.�� ���A���!�(���'�A���! �<�%�)�� �. ���-�$�(�.�"�'�+�$�(�& �)�*�5�$�*�(�.�� ���A���!�(����
� '�A���! � � � � � * � ) �2 �, ���,�C�� 

�? � , � * � - �$ � , �7 �* � ' �� �+�� �)�*���#���.�-�#�� ���$�( �.�*���!� ' �2 �B���+�F �,���$�,�(�'�"���$�A���! �#�����'�(�,�"���$�� ���C���$�� 
���(���*���# �.�*�2�+�'�"�,���D�'�(�+�,�" �1�.�0�?�-�#�� �?�, �* �- �$�, �7�*� ' �- �)���+�,�*�(�+�F �.�*���!�'�A���! �B���+�,�5�� �. �)�*�5�$�*�(�.�(��
�.�A���! �#����� ' �(�,�$�2���! �!�%���.�'�� �. �"���! �B���%�'�A���! �B���+�,�"�����!�� �� ���(�)�*�(�.�(���� �)�(���%�(�@�'�A���! 
�.�2�)���'���(�. �$�(�*���"�%�"���*�(�.�4�!�( � , �0�)�- �)�*���#���.�-�#�� �,���'�����'���"�- �. �0�,�. �2�*�� �F �.�A�)�%�E �� �;�, � � �$�,�(��
�'�"���$�A � , �&� � �%�� �?�-�)�5�' �� ���*�����"���%�� �� �)�*�5�)�����(���!�� �$���� ���(�+���!�-�#�� ���%�0�?���)�*�������!�(������ 
�.�3�B�?�"�- �&�(���'�(�+�F�� � ' � � �) �*�� �. �#����� ' �(�,�$�� ���"�+�(�$�" � � �*�? �. ���"�'���*�"���2���!�� �#���.�5 �,���'�����'���"�- 
�-�)�%���,�'�"�F �+�� �?�, �* �- �$�, �7�*� ' �� �+���&�(�+�,���,� ' � � �� 
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zo skôr založených žlabov. Typický je v tom smere flyš v jednotke Zukali— 
Krasta a v jónskej jednotke albanoheleníd. V jednotke Zukali flyš �����"������ 
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� �'�"�&�4 �1�$���(���&������ �@���*�+�4 �*�7 �-�=���# �! �(���*�+�)�4 �� �)�,�>�'�-�4 �*�$�!���&���� �� �*�+�)�����&���" �A���*�+�! �"�� � � '�"�&�? 
�.�!�$���5�!�0�=�� �'�)�����&�'�����+�)�!�+�!���#�4 �-�2�(���&���� �! �1�$���(���&������ �-�2�(���&���'�-�4 �'�$�!�*�+�'�$�!�+�0 ���$�,�+�4�+�� 
�� �-�' �-�)��� �&���" �A���*�+�! �(�!���*�#�'�-���'�-�? � �)�,���? ���$�0�=�� �#���� ���)���!�$�!�+�0 �+�-�'�)�!�� �$���& �+���&�#�4 �-�$�'�>�#�0 
���(�)�!�����'�&���� � � �%���&�0 �- �+�0�(�� ���$�0�=�, �*�7 �-�=���# �&�!���$���& �-�' �-���)�+�!�#�2�$�&�'�% �*�%���)���� ���$�� �! �- �(�'��
���	�C�>�&�'�% �*�%���)�� �"� � � � �&�' �+�#�0�� �� �&���"�*���-���)�&���"�=���" �A���*�+�! �
�$���2�&�*�#�� �"�� �1�&�2�%�0 �+�1�- �� �/���&�! 
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�
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�A���$�&�7 �(�)����� �$�����E �: �(�)������� �'�����, �-�)�2�*�&���&�!�� �(�' �*�(�'���&�'�% � ���$�-�4�+���� � � � � �� �- �(� ' � � �*�+���+��
�&���" �A���*�+�! �' �"���%�&�'�)�0�+�%�!���#�? ���-� ' �"�#�'�%�(� ' �&���&�+�&�? ���$�0�= �- �'�$�!���'���4�&�� �* �(�)�! � � �7�� � � �&�5�% 
� �)�,���=�5���  �(�!���*�#�'�-���'�-�� � � �) �! �-�'�&�#���"�=�'�% �'�#�)���"�! �- �*�,�*�����*�+�-�� �&���" �-�'�&�#���"�=���" �" � � � � �&� ' �+�#�0 
�(�)���-�4� �' �+�0�( �, �����1 ���$�0�=�, �: �"�� � � �&�' �+�#�0 �����1���&�� �-�' ���$�0�=�! �(�)���-�$�2�����"�7 �*�!�$���&�� �� �*�$�!���&�!�+�4 
�-�2�(���&������ ������ �' ���$�0�= �� � � �$�%���+�5�&�*�#��� �' �+�0�( � , �� 

���� � � �&�+�)��� ' �)� ' � � �4�&�&�0 ���$�0�=�� �����$���'�+���#�+�'�&�!���#�0 �'�*�'���!�+�&�?�% �+�0�(�'�% �"�� ���$�0�= �*�+�- �2�) �&�� �&�? 
�%�����1�! � � �-� ' �%�� �-�)�2�*�&���&�!���%�!�� �-�0�(�$�E�,�"�7���! �����(�)���*�!�� �&�� �=�+�)�, �#�+�7�)�� � � �  �- �0�+�-� ' �) � � �&�?�� �  
�*�+���)�=�5�% �-�)�2�*�&���&�5�%�� �����#�4 �+�0�( �0 �*�7 �1�-�$�2�=�F �����>�&�4 �- � � � , �>�&�?���  � � � � �) �(� � �+� ' � � �  �� �� �+�' �-�' 
�-�'�&�#���"�=�5���  �"�����&�'�+�#�2���  �������&�,���!���,�% �: ���'�)���A �: ���!�)�'�A���� �!���� �' � �)�,���? �-�)�� � �&�'��
�#�)�!����� '�-�? ���$�0�=�� �#�+� ' �) �? �A���*�+�' �(�)����� �2���1�� ���' ���$�0�*�'�!���,�� � � � ' �* �+�, �( �&�� �*�� �- �E�'�% �- �0�+�) �2��
�����"�7 �*�+�)���+�'�&�'�%�!���#�4 �1�&���#�0 ���$�0�=�, ���+�,�)�6�&���*���&�6�&�*�#�0 ���$�0�= �%��� ���&�!�+�0���� �(�)�5�(���� �&�� 
�*�' �1�&���A�&�?�% �(�'���!���$�'�% �1�$���(���&���'�- �: ���$�0�= �����
�)�"���&���� �������D�����'�% �&�� �*�$�����=�!�� �(�)���"���-�0 
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s fáciami kryptoflyšu (couche rouge), ale i s detriticko-molasovými, plytko-
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� � �.� ' �3�2�-�F ���/�.�#�I�  � � �  � G � $ � 4 �  � �E �
���� �, �#�+�'�F �  ���	�� �*�, �D�(�0�.�*�F�� �2�8�4�� ���(�E���2�0�.�)� �-�1�*�F 
�E�I� �! �-�  ��� �+�*�9�-�$ �/�0�$�#�1�2� �4�3�)�$ �&�$�.�2�$�*�2�.�-�(�"�*�> �8�=�-�3�� �8 �*�2�.�0�$�) �/�.�"�'�9�#�8�  �%�+�7�D 
�)�$�#�-�. �2�*�7 ���3�E�-�(�G�*�  �4 �� �3�E�-�F�"�' � � �  �0�/ �  �2�. �"�' �  �4 ���0� �)�D�2�(�#�9�"�' �  �%�+�7�D �4�7�1�2�3�/�3�)�>�"�( 
� - �  �/�.�4�0�"�' � '�+� �4�-�$ �4 �1�2�0�$�#�-�.�, �!�+�.�*�3 ���0�$�#�!� �+�*�9�-�3 �  �!� �+�*�9�-�1�*�$�) �8�=�-�7�� ���.�"�-�.�1�K 
�%�+�7�D�3 �#�.�1� �'�3�)�$ � �E �	������ �, �  �/�.�#�(�$�I� �)�> �1�  �-�  �-�$�) �.�*�0�$�, �/�0�$�4� �E�-�$ �#�0�.�!�-�.�0�7�2�,�(�$�*�;��
� '�. �%�+�7�D�3 �( �1�3�!�%�+�7�D�� � ' �0�3�!�F �%�+�7�D �!�  � �) �5�(�+�#�%�+�7�D�� ���.�8�.�0�3�'�.�#�-�.�1�K�.�3 �)�$ �*�0�9�2�*�$ �2�0�4� �-�(�$ 
���2�(�2�=�- � �E �!�$�0�(� �1�� �  �( �/�.�1�2� �4�$�-�(�$ �%�+�7�D�3 �4 �1�2�0� �2�(�&�0� �%�(�"�*�.�, �1�+�$�#�$�� ���+�7�D �1�  �4�7�4�<�)�  
�-�9�'�+�$ �8 �*� �0�!�.�-�9�2�.�4 �*�$�+�+�.�5� �7�A�*�(�,�$�0�(�#�E�1�*�;�'�. �*�.�,�/�+�$�6�3�� ���(�$�1�2� �,�( �)�$ �4�D� �* 
�4�F�4�.�) �/�.�8�4�.�I�-�F�� ���7�4�<�)�  �1�  �8 �+�$�/�0�.�&�$�.�1�7�-�*�+�(�-�9�+�-�7�"�' �G�+�$�-�.�4�� �4�G�<�2� �-�$ �0� �#�(�.�+� �0�(�2�.�4 
�/�0�( �$�6�(�1�2�$�-�"�(�( �2�$�-�*�$�) �/�.�+�.�'�7 �/�0�$�%�+�7�D�3 ���>�1�2�-�$ �8�#�$�+�$�-�(�$ ��� �G�$�4� ���� � � �  �0�! � . �- �9�2�. �4�. ��
���2�$�0�(�&�;�-�-�$ �%�.�0�,�9�"�(�$ �1�2�0�(�$�#� �)�> �%�+�7�D �4 �)�$�'�. �-� �#�+�.�E�<�� ���.�8�+�.�E�$�-�; �1�> �'�+� �4�-�$ �4 �1�$�4�$�0��
�-�F�"�' �G� �1�2�(� �"�' �%�+�7�D�.�4�;�'�. �2�0�.�&�3 �  �-�  �)�3�E�-�F�"�' �.�*�0� �)�.�"�' �/�0�(�+�(�$�'� �)�>�"�$�) �1�$�4�$�0�-�$�)�D�(�$ 
�0�.�8�+�.�E�$�-�$�) �,�(�8�(�)�1�*�$�) �/�+� �2�%�.�0�,�7�� 

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

���$�#�8�( �4�-�>�2�.�0�-�$�)�D�<�,�( �  �4�.�-�*� �)�D�<�,�( �)�$�#�-�.�2�*� �,�( �#�(�-� �0�<�# �4 �D�(�0�.�*�.�, �/�9�1�,�$ 

���� 



durmitorského flyšu bol v posledných rokoch objavený spodnokriedový 
flyšový komplex, nasunutý na vrchnokriedový flyš za staropaleogénneho 
vrásnenia. Vyvrásnený je z úzkeho �E�I� �!�3 �0�.�8�+�.�E�$�-�:�'�. �-�  �0�.�8�'�0� �-�; �4�-�>�2�.�0�-�F�"�' 
�  �4�.�-�*� �)�D�;�"�' �#�(�-� �0�(�#�-�F�"�' �)�$�#�-�.�2�(�$�*�� �.�/�;�1� �-�F � �*�. �2�8�4�� ���	�
�J� �"�*�9 �)�$�#�-�.�2�*� �� 
���4�.�)�(�,�( �)�3�E�-�F�,�( �4�F�!�$�E�*� �,�( �8� �1� �'�3�)�$ � �E �#�. � �+�!� �-�.�'�$�+�$�-�;�# � � � � �+ �  � - � " � ' � $ �2 �@ 
� � �  � # � $ � 2 �@� � � ' �  � 0 � + � $ �2 �@ � � �  � , � / � - � . � 3 �6 ���
�
�
���� �����G�;�-�  �2�(�2�<�-�.�,�� �/�0�;�/� �#�-�$ �!�$�0�(� �1�.�, 
�  �1�(� �'�  � �E �#�. � �/ �2�3�� �,�(�$�1�2� �,�( � �8�#�  � �E �#�. �"�$�-�.�,� �-�3 ������ � � �� � � �  � # � $ �2 ���
�
������ �� �/�.�#��
�1�2� �2�$ �(�#�$ �( �. �/�$�+�(�2�(�"�*�.���/�(�$�1�*�.�4�"�.�4�F �%�+�7�D �1 �/�.�+�.�'� �,�( �)�$�,�-�.�8�0�-�-�F�"�' �4�9�/�$�-�"�.�4 
�  �0�.�'�.�4�"�.�4�� ���. �4�7�D�D�;�"�' �/�.�+�.�'�9�"�' �/�0�(�!�>�#� �)�> �/�(�$�1�*�.�4�"�$ �  �,�(�*�0�.�!�0�$�*�"�(�.�4�(�2�: 
�4�9�/�$�-�"�$�� ���-� �+�.�&�(�"�*�7 �%�+�7�D �+�$�E�; �2�0� �-�1�&�0�$�1�;�4�-�$ �-�  �.�%�(�.�+�(�2�.�4�$�) �8�<�-�$ ���(�0�#�(�2�  � � � � � . �# � . ��
� , �  �@� � �$ �+�+�. ���
�
������ ���.�#�+�.�E�(�$ �2�(�2�<�-�1�*�$�'�. �%�+�7�D�3 �!�.�1�J� �"�*�$�) �)�$�#�-�.�2�*�7 �4�7�2�4�9�0�  
�#�;� �!� �1�.�4�.���0�.�'�.�4�"�.�4�9 �%�.�0�,�9�"�(�  �) �3�0�7�� ���.�8�;�"�(�  �%�+�7�D�3 �)�$ �,�(�$�1�2� �,�( �2�0� �-�1�&�0�$�1�;�4�-� �� 

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

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

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

���� ���+�7�D�.�4�9 �&�$�.�1�7�-�*�+�(�-�9�+� �� ���1�.�!�(�2�-�F�, �/� �+�$�.�2�$�*�2�.�-�(�"�*�F�, �2�7�/�.�, �)�$ �%�+�7�D�.�4�: 
�/�9�1�,�. ���0�F�"�'�.�#�-�F�"�' ���+�/ �@ ���9�/� �#�-�F�"�' � � �  �0 � / �9 �2 �  ���F�"�'�.�#�-�F�"�' � � �  �0� / �9�2 �8� �+�.�E�$�-�: 
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flysch; 3. Aleuritic flysch, cryptoflysch; 4. Calcareous flysch or pre-flysch; 5. Krasta 
Flysch; 6. Calcareous flysch with conglomeratOH; 7. Dalmatian type of flysch; 8. Hetero-
geneous flysch; 9. Wildflysch. 

From the standpoint of position of flysch in the hiatory of the orogenic systém, its 
relation to orogenic processes wedistingiiishs: Facies as strange, inter-links of limestone 
forrnations, characteristic of zones active tectouically; 2. Flysch predecessor of folding; 
3. Intraorogenic flysch filling up suppcrimposed structurcs formed by older folding; 
4. Flysch geneticly conected with the trought; 5. Flysch-zones - particular geosynclines; 
6. Late-teetonie flysch in the hinterland of the flysch geosyncline. 

Arrangement and distribution of individual paleotoctonic and geo tectonic types of 
flysch is different in the individual segmente of the Alpides; in this regard the articlo 
showe tbc partícularities of each segment. 

Of irnportance particular in the Alpide are longer - dated flysch troughs of various 
type and duration; troughs mostly originäted in the Tithonian respeetively Berríaseen 
partly in the Middle Cretaceous. They are founded on deep — seated fault zones; some of 
them (later) háve formed on older troughs. 

The geotectonic position of troughs in the geosynclinal systém is varied, however 
always at significant boundaries of blocke; they are evidently bound to deep-seated faults. 
The troughs are most abundant at the boundary of outer and inner zones ���������<���"�� 
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FRANTIŠEK NEMEC* 

POZNATKY 0 GEOLOGICKÉ STAVBE AUTOCHTOXNÍIIO 

PODLOŽÍ \ ÝCHODOSLOVENSKEHO FLYŠE A JEHO OKOLÍ 

(1 obr. v textu, 3 prílohy, angl. réeumé) 

A b s t r a k t . In der Arbeit wird zum erstenmal das Problém des Unter-
grundes des ostslowakischen Flysches, welcher zum Miechow — Synklinorium 
gereiht wird, selbständig gelost. Eingehend sind die geophysikalischen Unterla-
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území, a kde toho bylo treba i príslušným zpúsobem aplikovaný. Práce se tím 
rozšírila i do téchto �������	�
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Zhodnocení geofyzikálních podkladu 

V této kapitole je proveden rozbor gravimetrických, geomagnetických 
a reflexné seizmických �������������� ���
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provedené interpretace povrchem autochtonních formací, múze být jeho 
hloubka zde ješté až o 2 500 m vétší a dosáhnout tak štruktúrni hodnoty 
více než —13 000 m. 

Smérem k JV stoupá nejprve osa synklinoria až na hodnotu —7000 m, 
zatímco v další m prubéhu dochází opét k jejímu poklesu do hloubek —9000 m, 
zaznamenaných na refrakčním profilu Cop—Rudki. Dále k J V stoupá opét 
tato osa podlé refrakčního profilu Dolina — Beregovo až do vyše —6500 m. 
Všechny tyto hodnoty jsou opét orientovaný na interpretovaný povrch 
autochtonních formací, což znamená, že hloubka pŕedkambria múze být 
ješté až o 2000 m vétší. 

Miechowské synklinorium je porušeno četnými zlomy jak podélného, tak 
i pŕíčného smeru, což je dokumentováno i existencí hojných poruchových 
pášem zjišténých na refrakčné seizmických profilech. Podélné zlomy mají 
smer SZ — JV, zatímco u pŕíčných je tento prevažné J Z — SV s rňznými 
v ý k y v y n a °bé strany. V predloženom schématu interpretovali jsme dvé 
z téchto podélných porúch. Na sv. strane je to zlom, u néhož predpokladáme, 
že v prostoru jz. od vrtby Cisowa­1 zpúsobil posunutí centrálního gravimetric­

kého minima. Z toho duvodu uvažujeme, že jde o poruchu značného významu 
s regionálním charakterem. Zlom má podlé nás po celé délce jz. úklon, zatím 
co podlé V. V. G l u š k a — A. P . S a m o j l u k a — R. T. T r u š k e v i č e (1970), 
jež interpretují obdobný zlom s určitou diferencí jeho prubéhu a bez väzby 
na posunutí miechowského synklinoria, se jeho úklon v jv. časti mení ve smeru 
k SV. 

Na jz. strane má nami interpretovaný zlom úklon k SV. Byl zjištén (R. N e y 
1968) v s. časti sledované oblasti a v území dále k SZ. Ve smeru k JV predpokla­

dá A. K í s l o w (1970), že pokračuje do nejhlubších prostoru miechowského 
synklinoria. Vzhledem k prudkému stoupání autochtonního podkladu od osy 
tohoto synklinoria k JZ, jakož i absenci poruchových pášem na profile Krosno— 
Rzesow se domníváme, že v prostoru dále k J V probíhá zlom až za jz. ukonče­

ním refrakčních profilu. Rovnéž v nejjižnéjší časti posunuli jsme podlé refrak­

čního profilu Dolina — Beregovo prňbéh tohoto zlomu oproti zhodnoeení 
V. V. G l u š k a — A . P . S a m o j l u k a — R . T. T r u š k e v i č e (1970), kteŕí 
jej zde nazývají slavským zlomem, dále k SV. 

Výšku skoku zlomu predpokladáme v prostoru zbojského hŕbetu okolo 
2000 m. Tuto hodnotu, vzhledem k podkladum, z nichž byla interpretovaná, 
je treba považovat za velmi variabilní až hypotetickou, s možností i značných 
zmén v obou smérech. 

V s. a sv. časti zpracovaného území je miechowské synklinorium porušováno 
centrálním gravimetrickým minimem, jež je velmi významnou tektonickou 
jednotkou regionálního charakteru, jež podstatné ovlivňuje i stavbu autochton­

ního podloží východoslovenského flyše v jeho sz. časti. 
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Centrálni gravimetrické minimum má podlé A. K i s l o w a (1970) v oblasti 
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tektonické systémy, z nichž jeden má prevažné smer SV — JZ až VSV — ZJZ 
a druhý S - J až SSZ - JJV . 

Tektonika smeru SV — JZ až VSV — ZJZ byla zjišténa v autochtonních 
f'ormacích miechowského synklinoria v podloží polských flyšových Karpát. 
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tohoto zemního plynu soudí uvedení autori, že pochází pravdepodobné z mno-
hem vydatnéjších ložisek, vyskytujících se v podloží dukelské jednotky, eož 
je rovnéž i náš názor. 
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pelity, jejichž význam, vzhledem k jejich predpokladanému rozšírení v podloží 
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sedimentech,a t o b u d na povrchu anebo v hlubinných vrtbách naftové a ply­
nové projevy, z nichž nékteré, jak se domníváme, mohou pocházet z autochton-
ního podloží. 
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Z a v e r 

Zhodnocení autochtonního podloží východoslovenského flyše a jeho okolí 
provedené v této práci bylo �
�����
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Based on knowledge concerning the geological structure of the wider environments, 
mainly on the course of the main tectonic units in the región N of the Carpathians, 
we assign the basement of the flysch in eastem Slovakia to the Miechow — synclinorium. 
It« NW part belongs to the centrál gravimetric minimum vvithin this tectonic unit. 

The application of the results established in the Polish part of the Miechow syncli­
norium in the area of Tarnow and N W from it, where rocks of the autochtonous Paleozoic 
(Ordovician — Permian) and Mesozoic (Triassic — Cretaceous) were encountered by 
drilling, resting on the Pre-Cambrian basement, letg us expect that autochtonous sedi-
ments of tliese formations are also present in the basement of the East Slovakian flysch. 
The Miocene, which has also been fbund in the NW part of the synclinorium, on the 
contrary, we assume to wedge out probably, at its SW slope as well as at the southem 
slope of the centrál gravimetric minimum. Therefore it can be found only in the SSE part 
of the studied area as continuation of the Neogene of the Tisa Lowland. In some depres-
sions we also do not exclude de presence of autochthonous flysch sediments. 

Among indirect information confirming these assumptions belongs the statements 
of P . S n o p k o v á (1965), who has proved the presence of redeposited Permian and 
Lower Triassic sporomorphs in the Cretaceous Lupkov Beds of the Dukla unit near 
Péolinó and S of Zboj by means of palynological study and thus also the probable existence 
of these formations in the Se part of the basement of the East Slovakian flysch. 

Unclear has remained so far the boundary between this basement, i. e. in our concep-
tion the Miechow synclinorium, and the block of the Central Carpathians, which may 
be placed in the Giraltovce — Ubla Depression (E. � � � � � � �E � ; �+ �	���
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�3�)�*�2 �#�/�4�.�%�"�1�8 �*�2 �'�/�1�-�&�% �#�8 �3�)�& ���,�*�0�0�&�. ���&�,�3 �"�2 �������F�*�1�-�&�% �#�8 �%�*�'�'�&�1�&�.�3 �#�/�4�.�%�"�1�8 �5�&�,�/��
�$�*�3�*�&�2 �/�' �1�&�'�1�"�&�3�*�/�. �)�/�1�*�9�/�.�2 �&�2�3�"�#�,�*�2�)�&�% �" �3 �3�)�& �0�1�/�'�*�,�& �� � � � , � � � � � � � � � � � 	 �� �/�. �*�3�2 �#�/�3�) �2�*�%�&�2�� �"�$�$�/�1��
�%�*�.�( �3�/ �3�)�& �2�3�4�%�8 �/�' � � �� � � � % � " � - � / � 5 � 2 � + �C �&�3 �"�,�� ���	�����
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�2�)�/�4�,�% �#�& �3�"�+�&�. �*�.�3�/ �1�&�(�"�1�% �3�) � " �3 �3�)�& �2�3�1�4�$�3�4�1�& �/�' �"�4�3�/�$�)�3�)�/�.�/�4�2 �'�/�1�-�"�3�*�/�.�2 �- �" �8 �#�& 
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� � �. �*�.�3�&�1�0�1�&�3�"�3�*�/�. �/�' �3�)�& �&�,�&�5�"�3�*�/�. �"�.�% �%�&�0�1�&�2�2�*�/�. �4�.�*�3�2 �'�1�/�- �3�)�& �(�1�"�5�*�3�8 �-�"�0 �6�& �2�&�3 
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�$�/�4�1�2�& �*�. �*�3�2 ���� �0�" �1�3 �'�1�/�- �3�)�& ���/�,�*�2�$�) �'�1�/�.�3�*�&�1 �3�/�6�"�1�%�2 �3�)�& ���,�*�0�0�&�. ���&�,�3�� 

���$�$�/�1�%�*�.�( �3�/ �3�)�& �2�3�4�%�8 �/�' ���� � � � 1 � % � , � * � E � + �" �&�3 �"�,�� ���	�����	�� �/�.�,�8 �/�.�/ �1�&�'�1�"�&�3�*�/�. �#�/�4�.�%�"�1�8 

� � �� 



was found at the profile, plotted as a confinuous horizon and forming an extensive ele-
vation in its NE part with an exaggeration about 500 m and nearly 6 km wide; in compi-
lation of the profile the velocity curve from boreholo Cisova-1 was applied bocauso of the 
absence of velocity dáta from the basement of the East Slovakian flysch. Tlie top of the 
elevation has a structural value of — 1100m. Towards the SW the boundary falls into 
a prominent depression with a maximum structural depth of — 2420 m. From there 
towards the Klippen Belt and Vihorlat neovolcanies it is rising to the top part with the 
highest structural value - 720 m. 

From the standpoint of qviantitative evaluation the refraetion boundary appears to be 
inhomogeneous regarding to different boundary velocities varying within the range 
4500 - 5520 m/sec. In the NE part of the profile, where the whole elevation, a part of the 
Zboj Ridge, has practically a boundary velocity of 5520 m/sec, we interpret the boundary 
in accordance with A. � 	 � � � � � � � $ � ( � � �
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New evaluation has oonfirmed tectonic delimitation of the Giraltovce —Ubla Depres­
sion. The dislocation found on the SW side is interpreted as reverse fault by M. � � � � �K��
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� � �8 �7�+�+�2�7 �8�4 �(�+ �2�4�6�+ �5�6�4�(�'�(�1�+�� �.�4�;�+�:�+�6�� �8�. � ' �8 �8�.�+ �,�'�9�1�8 �*�/�5�5�/�3�- � � �� �;�/�8�. �' �8�.�6�4�; 
�4�, �9�5 �8�4 �	������ �2 �/�7 �)�4�3�)�+�6�3�+�*�� ���3 �8�.�/�7 �+�'�7�+ �8�.�+ �8�.�6�9�7�8 �>�4�3�+�7 �4�, �8�.�+ �5�'�6�8�/�'�1 ���'�-�9�6�' �3�'�5�5�+ 
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�5�1�'�+�+ �/�3 �8�.�+ �8�/�2�+ �4�, �7�+�*�/�2�+�3�8�'�8�A�4�3 �4�, �,�1�=�7�)�. �6�4�)�0�7 �9�3�*�+�6 �8�.�+�7�+ �)�4�3�*�/�8�/�4�3�7�� �'�1�7�4 �;�/�8�. 
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in this area according to this alternatíve. I t may be also supposed that the depression 
formed in that tíme could be of predispositional character to forrnation of the centrál 
gravim trie minimum in its present shape originated in the course of the Alpine fol-
ding. 

In the basement of the East Slovakian flysch and in the area SE from there we inter-
preted longitudinal and transversal units from gravimetric and refraetion shooting 
bases; some of them are of regional character. To the longitudinal units belong the 
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ments. In places were also applied the results achieved in other regions. The drawn eonelu-
sions are therefbre often of hypothetical character only. 

Despite of this fact this investigation helped to obtain new information, which may bo 
favourable in solution of the problém of the basement of the East Slovakian flysch, 
especially from the standpoint of oil geology, 

Preložil J. Pevný 
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�Q�5�;�5�3 �+�6�/�1�5�4�9�/�4�+�4�9�A�2�4�5�3 ���(�:�*�D�4�8�1�5�3�� �;�T�;�/�4�+ �; �0�:�R�4�+�0 �V�'�8�9�/ ���'�2�+�0 �*�:�4�'�0�8�1�+�0 
�4�D�R�/�4�> �3�+�*�?�/ � � �5�3�A�7�4�5�3 �' �P�9�G�7�5�;�5�3�� � � �5�*�7�5�(�4�T�3 �2�/�9�5�2�5�-�/�)�1�5���,�'�)�/�A�2�4�>�3 
�' �������������������Y�/�)�1�T�3 �5�6�/�8�5�3 �6�'�2�+�5�-�C�4�: �;�T�)�.�5�*�5�8�2�5�;�+�4�8�1�C�.�5 �,�2�>�Q�:�� �'�1�5 �'�0 �?�.�5�*�4�5��
�9�+�4�D�3 �;�T�8�1�:�3�5�; �7�F�?�4�>�)�. � ' �:�9�5�7�5�; �? �9�+�0�9�5 �5�(�2�'�8�9�/ �8�' �?�'�5�(�+�7�A �; �8�>�4�9�+�9�/�?�:�0�G�)�5�3 
�*�/�+�2�+ � � �� � � � + � Q � 1 �5 �J � � �� �  � ' � 3 � : � + �2 ���������
���� �1�T�3 �)�+�4�9�7�A�2�4�5�1� ' �7�6� ' �9�8�1�T�3 �6�'�2�+�5�-�C��
�4�5�3 �' �6�'�2�+�5�-�C�4�5�3 �(�7�'�*�2�5�;�C�.�5 �6�A�8�3�' �4�'�0�3�B ���� � � � 4 � * � 7 � : � 8 � 5 �; ���������
���� � � �� �  � ' ��
� 3 � : � + �2 �J � � �� �  �A �2 � ' �0 ���������
���� � � �� � � � . � 3 � + � 2 � D �1 ���/�4 ���+�-�/�5�4�A�2�4�' �-�+�5�2�E�-�/�' �U�+�8�1�5�8�2�5��
�;�+�4�8�1�' �' �4�'�0�4�5�;�Q�/�+ �?�5 �8�9�7�+�*�4�C�.�5 ���5�;� ' �R�/�' � � �� �  � ' � 3 � : � + � 2 �� � � �� � � � 5 �7 �? �' �J � � �� � � � F � . ��
�2 �+ �7 ���������	���� ���' �/�)�. �6�7�A�)�+ �8�' �; �V�2�A�4�1�: �5�*�;�5�2�A�;�'�3�� 

���'�2�+�5�-�+�5�-�7�'�,�/�)�1�T �4�A�V�7�9 

�&�'�V�/�'�9�1�5�3 �6�'�2�+�5�-�C�4�: �4�'�8�9�'�2�/ �������X�'�*�5�3 �4�' �1�7�/�+�*�: �; �8�1�G�3�'�4�+�0 �V�'�8�9�/ �,�2�>�Q�5�;�+�0 
�-�+�5�8�>�4�1�2�/�4�A�2�> �?�4�'�V�4�C �6�'�2�+�5�-�+�5�-�7�'�,�/�)�1�C �?�3�+�4�>�� �!�/�+�9�5 �?�3�+�4�> �8�' �6�7�+�0�'�;�/�2�/ �?�3�+�4�5�: 
�; �7�5�?�3�/�+�8�9�4�+�4�D �,�A�)�/�D�� �# �*�:�1�2�/�'�4�8�1�5�3 �8�+�*�/�3�+�4�9�'�V�4�5�3 �6�7�/�+�8�9�5�7�+ �8�' �; �5�(�*�5�(�D 
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paleocénu usadzovali pieskovce �������	�����
 �����	�
�������� �	�
�
���� �F�(� �1�2�.�F�-�$ � �+�2�$�0�-�3�)�= 
�1 �-� �)�4�6�C�C�.�3 �������H�.�3 �"�(�1�-�(� �-�1�*�6�"�' �4�0�1�2�(�$�4 �  �4 �)�3�D�-�E�"�' �C�2�0�3�*�2�=�0� �"�' �#�3�*�+�(� �-�1�*�$�) 
�)�$�#�-�.�2�*�6 ���/�8�1�,�. ���(�*�.�4�8 �? ���-�(�-� �� � � �� � � � $ � C � * �. �����
���� �����
�
�� �1 �-� �)�4�6�C�C�.�3 �F� �1�H�.�3 
�(�-�.�"�$�0�8�,�.�4�E�"�' �4�0�1�2�(�$�4 � � � � �� � � � $ � C � * �. �? �� �� � � �  � , � 3 � $ �+ �������
���� �� �/�.�1�+�$�#�-�$ �,�$�-�.��
�4� �-�E�"�' �4�0�1�2�(�$�4 ���4 �/�8�1�,�$ ���(�*�.�4�8 �? ���-�(�-� �� �  �7 �/�(�$�1�*�.�4�"�.�4 ���$�G�*�9�'�. ���3�*�.�4�"�  
���1�$�4�$�0�-�$ �.�# �/�8�1�,�  ���(�*�.�4�8 �� ���-�(�-� �� �1�  �/�.�1�2�3�/�-�$ �4�6�4�:�)�  �/�.�#�,�$�-�(�+�(�2�.�4�9 
�1�=�4�0�1�2�4�(�$�� �*�2�.�0�9�'�. �1�/�.�#�-�8 �F� �1�H �/�0�$�"�'�.�4�8�4�  �/� �+�$�.�"�9�-�-�$ �%�.�0�,�6 ���0�7�$�'� �*�(�-�6 �  �,� �+�9 
�'�.�0�,�.�1�:�-�6���� 

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

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

��� �+�$�.�"�9�-�-�$ �1�$�#�(�,�$�-�2�6 �1�= �,�(�,�. �#�3�*�+�(� �-�1�*�$�'�. �  �,� �&�3�0�1�*�9�'�. �/�0�(�$�1�2�.�0�3 �4�6�4�(��
�- �3�2�9 �4 �/�0�(�$�1�2�.�0�$ �!�0� �#�+�.�4�9�'�. �/�8�1�,�  �  �4 �/�8�1�,�$ �2�(� � ' �-�=�"�.�, �1�  �+�(�-�$�8�0�-�$ �/�. �)�$�'�. 
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južnom obmedzení. Vo východoslovenskom bradlovom úseku paleocén vo 
vývine �����
�F�/�(�E� �% �2�.�/�0�&�"�2 �/�)�"�!�1�'�" ���.���!�)�,�2�8 �-�6�/�*�, �%�)���2�+�" �-�, �'�"�%�, �/�"�2�"�.�+�,�* 
�,���*�"�!�5�"�+�9�� ���&�0�,�9�7� �&�6�)�+�" �/�< �0�1 �-�.�,�F�/�(�8 �2�. � / �0�2�4 �*�&�"�/�0���*�& �
���H�*�& �-�,�!�,���+�8 �'���.��
�*�1�0�/�(�E�* �2�.�/�0�2�6�*�� �(�0�,�.�8 �2�4�/�0�1�-�1�'�< �+�� �-�,�2�.� �% �+���-�.�� �2 �,�(�,�)�9 ��� � �I � � �0�&�+�4 �� �����+�1��
�C�,�2�&�"� �� 

���.�,�F�/�(�8 �/�<�2�.�/�0�2�&�" �'�" �2�4�0�2�,�.�"�+�8 �5 �-�,�*�"�.�+�" �%�.�1���,�5�.�+�+�8�%�, �#�)�4�C�1 �/ �(�)���/�0�&� �(�E�*�& 
�-�,�)�,�%���*�&�� ��� �% �*���0�"�.�&�6�) �0�2�,�.�&�� �%�,�.�+�&�+�4 �-�,� �%�6�!�5���'�<� �" �5 �-���)�"�,�5�,�&� �(�E� �% �� �*�"�5�,��
�5�,�&� �(�E� �% �<�0�2���. �, �2 � �"�+�0�.�6�)�+�'��� �% �'�"�!�+�,�0�&�"�( � � �6�-�� �! �+�E� �% ��� � � . �-�6�0�� �*�"�+�"�' �5 ���.���!�)�,��
�2�8�%�, �-�6�/�*�� ��� � �� � � �� � � � & � + � " �  � ( �6 �? � � �� � 9 � ) �� � � � � � + � & � ) � , � 2 � & �F �������
�� �� �5 �"�3�,�0�&� �(�8�%�, 
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�4�5�B�(�3�9�L �6�:�6�7�>�1 �6�)�(�-�1�)�2�7�<�'�-�) �% �-�'�, �)�/�9�-�9�%�0�)�2�7�2�)�. �N�%�6�7�- �6�7�5�-�,�3�9�6�/�L�'�, �9�5�6�7�-�)�9�� 
�%�/�3 �6�1�) �7�3 �8�K �9�:�I�I�-�) �8�9�-�)�(�0�-�� �4�3�8�/�%�;�8�.�) �2�% �4�5�?�2�3�6 �1�%�7�)�5�-�<�0�3�9 �; �� �% � � � " �� 
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�N�%�6�7�- �'�)�2�7�5�<�0�2�:�'�, �.�)�(�2�3�7�-�)�/ �$�<�4�%�(�2�L�' �, � � �%�5�4�<�7�� � � �) �( �2�3�8 �; �7�%�/�L� ' � , �7�3 �9�L�5�%�;�2�L�'�, 
�3�&�0�%�6�7�? �.�) �(�3�1�%�2�-�K�6�/�< �(�)�4�5�)�6�-�%�� �/�(�) �7�5�%�2�6�+�5�)�6�-�% �;�%�N�?�2�% �6�4�3�(�2�L�1 �)�3�'�>�2�3�1 
�% �&�%�;�<�0�2�) �6�B�9�5�6�7�9�-�) �.�) �9�:�9�-�2�8�7�> �9�3 �*�<�'�-�- �7�:�4�-�'�/�L�'�, �6�B�Q�3�9�6�/�L�'�, �;�0�)�4�)�2�'�3�9�� 
�4�5�)�'�,�<�(�;�%�.�B�'�-�'�, �4�3�;�9�3�Q�2�% �(�3 �*�0�:�I�3�9�>�,�3 �6�B�9�5�6�7�9�-�%�� ���,�%�5�%�/�7�)�5�-�6�7�-�'�/�L�1 �;�2�%�/�3�1 
�7�3�, �7�3 �6�B�9�5�6�7�9�-�% �6�B �4�3�N�)�7�2�> �-�2�7�)�5�*�3�5�1�%�N�2�> �,�5�8�&�3�/�0�%�6�7�-�'�/�> �7�)�0�)�6�< �5�A�;�2�)�. �1�3�'��
�2�3�6�7�-�� �9�:�6�7�8�4�8�.�B�'�) �9 �5�A�;�2�:�'�, �2�-�9�<�'�,�� �%�/�3 �%�. �4�3�0�3�,�: �;�)�0�)�2�L�'�, ���9�)�Q�1�- �;�5�-�)�(�/�%�9�3 
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�� �5�3�5�%�9�5�+�&�� �I�& �3�@ �3�6�&�%�&�$�4�6�0�. � , �2�: �4�, �0�%�0�#�&�+ � , �0�/ �4�*� / �&�/ �4�: �- � / �&�+ �&�1�*�9�>�%�8�� �, �4�0�2�@ 
�3�1�?�3�0�#�*�-�0 �%�0�K�"�3�/�< �9�%�6�=�)�"�/�*�& �" �1�2�&�2�5�H�&�/�*�& �3�&�%�*�.�&�/�4�:�$�*�&�� �� �2�K�*�4�J�. �%�?�,�"�9�0�. 
�6�&�2�4�*�,�:�-�/�8�$�) �1�0�)�8�#�0�6 �" �6 �%�?�3�-�&�%�,�5 �4�0�)�0 �* �0�3�$�*�-�:�$�*�& �1�0�#�2�&�I�/�&�+ �K�*�"�2�8 �.�?�I�5 
�����P �4�*�&�I �D�/ �5�. �5�- �*�4�0�6�<�� �6�"�-�@�/�8�� �, �4�0�2�< �3�@ �1�&�4�2�0�(�2�"�'�*�$�,�J�. �" � ' �"�5�/�*�3�4�*�$�,�J�. �9�-�0�I�&��
�/�=�. �*�%�&�/�4�*�$�,�< �3 �)�0�2�/�*�/�"�.�*�� �,�4�0�2�< �K�"�3�4�0 �6�8�3�4�5�1�5�+�@ �/ �" �1�0�6�2�$�) �6 �*�$�) �4�&�3�/�&�+ 
�#�-�=�9�,�0�3�4�*�� � � �&�/ �4�0 �9�+�"�6 �+�& �%�?�,�"�9�0�. �2�0�9�2�5�H�0�6�"�/�*�" �" �2�&�%�&�1�0�/�:�$�*�& �6 �1�-�8�4�,�0�. ���-�=�4�0��
�2�:�-�/�0���/�&�2�*�4�*�$�,�0�.�� �1�2�0�3�4�2�&�%�= �5�I �1�2�6 �6�8�4�6�0�2�&�/ �J�$�) �" �%�*�"�(�&�/�&�4�*�&�,�8 �3�1�&�6�/�&�/�J�$�) 
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�)�N�"�%�*�3�,�" �6 �1�0�2�0�6�/�"�/�= �3�0 �3�4�2�&�%�/�J�. �" �6�2�$�)�/ �J�. �1�"�-�&�0�$�<�/�0�. �6 �1�0�%�3�4�"�4�& �/�&�.�&�/�*�"�� 
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�'�:�$�*�& �1�0�3�4�5�1�/�& ���������O�5�+�@�� � � �2�"�6�"�2�*�$�, �< �)�2�5�#�0�%�&�4�2�*�4�*�$�,�< �3�@�6�2�3�4�6�*�& �1�0�9�6�0�N�/�" 
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sedimentovala v spodnom priabone, t. j . v našom pásme Globigerapma index. Preto 
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nie je synchrónna, ale v závislosti od stratigrafického postavenia menilitových 
vrstiev je od juhu na sever mladšia. 

Všeobecne vo vrchnom eocéne a v oligocéne sa v magurskom i duklianskom 
priestore zmenšil prínos detritu, takže sa uložili prevažne pelitické sedimenty 
(euxinická sedimentácia v zmysle M. Ks ia_žk iewicza 1963), ako napr. 
papínske súvrstvie, vrchná �����
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paleogénnej geosynklinály neboli v magursko-krosnianskom ani centrálno-
karpatskom priestore doteraz známe. V poslednej dobe brakické uloženiny 
boli pozorované v nepatrnom rozsahu v poklesnutej kryhe na Horehroní 
(Polomka). Obsahujú �	���
�������������<���!�%�&�(�" �#�"���"�� �! �. �& �* �# �' ���
�
�������� ���������������� ���������� 
���� �!����� �������9�/ �<�����! �� � � �!�&�$�,���!�"��� � �$�#���&�%���.���" �%������� ���!�&���<�!�.���" ���*�����' �#�"�(���:�'����� �� 
�( �$�%�&�(�*�� �(�*�%�&�'�#�'���2���� �#�$�� ���$���+�!�� ���+�� � � � � � � � � � 
 �?�"�' �5���"�%�&�,�$���?��� � �� � � �&�"�$�. �%�� �'�%�����+�"�(������ 
�!�����#�$���(�����#�"���"���!�����9���� �'�: �( ����� �!�������"�  �#�$�"�%�&�$�����/�� �����%����� ' ���2 � � �" � � � � �&�2 �"�������"���.�!�!�' 
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� � �" � � �$�, �&�� � � �� �5���!���$���"�������"���.�!�!������ �����!� '���,������ �( �����=���$�%���"�  �%�&�$�����"���"�$�/�� � � �&�"�$�, 
�+ �����$�"�!�"�%�&�$���&�����$�����������.���" � � � � �&�"�(� � �! � � �� �+�"���#�"�(�����, �!�����(�*�9�9����� �' �#�$�������"�!� ' �� �#�$�/�#��� � �! �� 
���: �!�����%�#�"���!�����9����� �' �"�������"���.�!�'�� �&�� � � �� �<���%�"�(�.� �' � � �!�&���$�(���� � ' �� � � �&�" �$�; �%�� �#�$���������:�!�� 
���$�*���� �% �!���9�"�' �+�0�!�"�' �����������
���������� ���	�	������������������ � ! � � �%�&�, � ( �� �$�"�+�%���������� �&�$���!�%���$���%���� 
�%�����������2���� �������"���" ���: �!�� �!���9�� �2�+��� ������ � 	 �� �+���'���/� ���(�.�� �:�� �2�<���!���* �&��� � �&�" �'�: �&�$���&���� 
�(�;�$���+�!���� �"�$�"�����!���&���������� ���,�+�* �%�� �#�$�������(�'���2 ���!�(���$�+���"�'�� � � � � � � � � � �!�&�* ���� �!�&�$�,���!�*���� 
� � � , �#�� � � � ! � ; � � �� � 
 � � �$ �#� , �& �%�� �+���<�/�!�����2 �&�$�(���� �" �������������@�� � � � ; �  � � � � � ! �&�$�,� � � ! �* �#� � � ! �0�! �%�� �* � ���%�/�( 
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���������"�����"���$�����������, �$�����"�!�9�&�$�'�������� �%������� ���!�&���<�!���� �# � � � ! � ( �* �� ���" �+�!���<�!���� � �����$�* 
�� �#�������"�&�����&�"�!�������. �#�$�������(�* �%�2 �#�$����� �" �+�,�(���%���. �! �� �%�&�$���&�����$�������������� �$�"�+�#�$�����"�(���!�"�%�&�� 
�%���2� �� �! �. � � �" �2�+��� ������ ���"�'�:���&�/�  � �����$�"�#�������"�!�&�"���"���������;���� � � � �&�0�� �#�$�� �����$�"�!�"�%�&�$����
�&�����$�������' �%�� �#�"�����$�����" �$�"�+�<�����!���@ �� �+���$�������@ �<���%�&�" � �"���!�.�� � � � � � � � ! �" �&�(�, �$�! �� �����*�9�"�(�. 
�%�2�(�$�%�&�(������ �� �&�; �  �������9���� �"�������%�!���@ �(�*�9�9���� �%�#�"� �/�! � � �! �; �(�;�(�"�� �%����� � � � � �!�&���<�!�;�� �� 
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�+�"���#�"�(�����, �"�����"�����'�� � � � � �� ���"���� �( ���$�������"�(�"�  �#�,�%� �� � � � � � �%�&��� �� �#�$���$�'�9���!�, �%����
����� ���!�&�,�������� � � �2�&�" �<���%�"�(�2 �+���"���' � � � , �( � � �  �� ���" �(�+�@�����' �% �����$��� �%���"�' ���,�+�"�'�� ���&�"�$���� 
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�� ���$�������"�(�"�  �%������� ���!�&���<�!�"�  �#�,�%� �� �!�����"�� �#�$�� � ' � � � , �+�� � ! �; �%�#�"�� �! �; � � � � �! � � �!� � � � � �- 
� ! �� �+������ �&�� � � �� �#�$�( �, � � � � �$�#� � �&�%�� �, �#�����!���&�"�!�������, �+�0�!���� � 
 �� �+�,���������� �&�" � � �&�" � � � � � , �&�' �&�$�� � � �� 
�#�$�����#�"�����������@�� �:�� � � � � �$��� �%���, ���,�+�� �%�#�1�%�"�������� �(�*�+���(� � � � � ! � ' �&���� �� �#�$���$�'�9���!���� �%������� ���!��
�&�,�� � � �� �( ���$�������"�(�"�  �%������� ���!�&���<�!�"�  �#�,�%� ���� �� � �����$�"�����"�%�&�$���&�����$�����/�����.���" �$�"�+���"�$�' 
�#�������"���.�!�' ���$�������"�(�.���" �#�,�%� ���� �����" ���� �+ �� � ! � � � � � ; �+�* �������%�&�������;���� �%������� ���!�&�"�( �(�*�#���;��
�( � � �� �:�� �#�" �����$��� �%������ ���,�+�� ���$����� � �"�(�, �"�������%�@ �%�� �%�&���� �� � � �!�&���� � � � � �! �"�$���,� � �!�*�  �#�,�%� �"� �� 
� � �&�"�$�. �( �"�����"���/ �%�&�$�����!�.���" �#�������"���.�!�' ���: �%�#�"���!�.���" � � � ' �&�. �&�' �&�(�"�$�����" �&�*�#��� � � � �2 ���$��
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chipelovú „zónu", ���������;�6 ���&�"�$���� �%�� �#�" �(�! �/ �&�"�$�!�� �� �%�&�$���!�� �( �)�&�(�+�$�� � � �" �"�%�"�����&�!�, 
�
�������	���
�����8�!�, �#�+�%� �"�� �(�)�5�5���� �"�*�!���8���!�, �����" �#�"�(���6�%���"�������!�'�5�"�(�%���,�� 

�������<�����"�  �! �� �$�"�*���������!�� �!�+�*�"�$�) � ! �� �$�"�*�5�-�$���!���� �1�� �"�%��� ' �%��� � � � �� �����$���*�"�(�%�������� ���+������ 
�( �����!�&�$�+���!�)���� � � � � � � � ! �" �&�� �+�� �� � � �+�#�� � � � ! �7� � �� � 
 � � �$ �# �+ �& �!��� �"�6�!�" ���
�������������= �" � �����$�� 
�#�$������ �(�' �����$���$�!�%������ ���+�*�) �( �&���� �&�" �"�������%�&���� �
�"�%�= �������!�"�*�!���8�!�� � �"�6�!�" ���"�!�5�&���&�"�(���=�� 
�6�� �����!�&�$�+���!�� � � � � � � � ! �" �&�� �) �( �"�����"���- �#�������"���,�!�' ���6 �%�#�"���!�,���" � � � ' �&�,�&�' ���"���� �%�/�5�"�' �� �#�"����
�������������� ���!�&���!�*�-�(�!���� �����!� ' � ��+�������� � � �" �����$���$�!�%������ ���+�*�� �"���$�����"�(�, �#�+�%� �� �*���8������ �#�"� �����) 
�%�'���%�����"�(���=�� �#�$���8�"�  �( � '�$�8���&�7���� �"�����"���������� �#�"�*�"�$�'����� �� �(�7�$���*�!�����5���� �1�%�� �" � � � ) �� 
�( �%�'���%�������!������ �� � � � � � � � � � ( �+�&�! �� ���  �� �( �&�$���!�%���$���%������ �������&�" �1�%�� �" � � � ) �� �#�$���(�����#�"���"���!�� 
�#�$����� �" �%�/�(���%���� �% �#�"�%�&���� �$��� �%���7� �� �#�"� � �) � � �  �� �( � � �+�#�� � � � ! �7�� �� � 
 � � �$�#�� �&�"� � �� �� ���� �*���'���-��
� ���(�,�� �6�� �� �( �#�$���<���������� �8���%�&�� �����:���$�%���,���" �%�&�$�����"���"�$���� � � � � � � � ! �� �* �&�� � � �7� � � � �&�" �(�7�*�!��� ��
�!�����5�-���� �#�"�%�&�����$��� �%���7���� ���+�* ���� � �����*�� � ( �$� � � � � ! �7�  �#�������"���,�!�"�  �� �%�#�"���!�7�  ���"���,�!�"�  
�����'���%�"� ���� �� �&�" �  �&�" �"�����"���- �%�� �!�� �������!���� �%�&�$���! �� �$�"�*�5�-�$������ �&�$���!�%���$���%���� ���" �����!�&�$�+����
�!�)���� �������!�"�&������ � � �+�#� � � � � ! �7� � �� � 
 � � �$ �# �+ �& ���
�"� ���!���6�%���+ ���"�&�����!���� �������, � 
 � � �$ �#� � �&�) ���&�:���� 
�� � ! �� ���$�'������ �%�&�$���!�� �&�����6 �%�#�.�%�"�������� �(�)�*�� �(� � � � �! � ' �&���� � '�$�8���&�7���� �8���%�&�- �%�" �%�&�$�����!�" ���6 
�(�$�����!�"�#�������"���,�!�!�"�' �%������� ���!�&�+�����"�'�� �� �#�$�"�%�#������ �&�"� � �&�" �!�+�*�"�$�' �%�� �#�$�����"�(�+�$�����/ 
�"���������!�����, �( � � � � � / � ! �) �$�-���"�(�7���� �(�+�#���!���"�(�� �$���%�#�� �(�+�#�!� � �&�7���� �#�����%���"�(���"�( �( � �������5�-���� 
�%�#�"���!�"���"���,�!�!�)���� ���6 �%�#�"���!�"�� � ' �&�,�&�%���)���� �%������� ���!�&�"������ �� �'���$�������!�%������ �8���%�&�� 
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���������,���" ���<�������%���� �*� � �#�� � � �+ � �����*�� �%�#�"�� �! �7 �� �( �$�� � � � ! �7 ��� ' �&�,�&�� �� � � �+�#�� � � � ! �7�� �� � 
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���������"�(���6�%���, �( �$�%�&�(�)� � �� � � �"�8�!�/ �� � ( �$� � � � � ! �7�  ��� ' �&�,�&�"�  �!���%�&������ �(�7�$���*�!�, �����&�"���������+���!�� 
�*� ���!�)�� �!�� �*�+���������� � � �&�"�$�7���� ���� �(��� � �%�&�!�� � ���� � ' �$�%���+ ���� � � �!�"�&���� �$�"�*���������!�+ �!�� �8�����%�&���"��
�(�, � � � � � � � ! �"�&���)�� 

���"���� �( � ����� ' �$�%���"�  �#�+�%� �� �(�7�����"���!�,�� �" �����"�(���!�%���� � �����*�� �%�&�$�����!�7�  �� �(�$�����!�7�  
���"���,�!�"�  �!���� ���� �*�!�+� �� � � � � �%���"�!�&���!� ' � � �&�� �( �%������� ���!�&�+�������� �#�$�����%�� �%�� �( �&�" �  �&�" �"�����"���- 
�*� ���!���� � � � � � � �$���� �&���$ ���+�����-�� � � � � �8�-�!�� �%�� �'�%�����*�"�(���= � �������"�(�%���, �%�/�(�$�%�&�(������ ���&�"�$�, �!����
�$���5�#�����&�'���� �*�"�!�+�$�!�) �����&�"���������+���!�) �(�7�(���! �(�" �(�$�����!�"�  ��� ' �&�,�&���� ������ ���� �'���"�6���!�, �!�� �!������ 
���������"�!�+���!�� �� �( �%�*�� �8���%�&�� �( �7�� � � �" � � � ! � , � � �" �����"�(���!�%���� ���"���"�!���� �/�#���!�� �#�$��� � �$�7�(�� �������, 
���$�������"�(�, �#�+�%� �" �� �*���%����� ' � ��� ���6 ���" � � � � �! �&�$�+���!�"�� � � �$�#���&�%���,� � �" �#�������"���,�!�'�� �������&�" 
�*� �� �! �) �%�� �(�5���"�������!�� �%�#�+�������/ �% �����7�$�%���"�' ���+�*�"�'�� � � �&�"�$�+ �%�� �( � �����'�$�%���"�  �#�+�%� �� 
�#�$�������(������ �����! �%�)�! �%��� � � � �  � � � ! �&�+�$�!�) �  �� �#�"���)��� �� �� �%�#�.�%�"�������� �*� ���!�' ���"�!�������'�$�+������ 
�8�����%�&���"�(�7���� �%����� � � � � �!�&���8�!�7���� �#�+�%�����  �� �*� ���!�' ���+�����-�� �� �����!�&�$�+���!�"�����$�#���&�%������ 
�"�������%�&�� �( �&�"� �&�" �"�����"���- �*���%���������� �&�$���!�%���$���%���� �&�*�(�� �����#�&�"�(�%���7 �#�"���"�%�&�$�"�(�� � � �&�"�$�7 ���"�� 
���" �&�"� � �&�" �"�����"������ �%�/�5�"�'�� 

�	�� 



D. Andrusov (1965) v oblasti Vysokých Tatier miestami predpokladá 
krátku predpriabonskú eróziu, ktorá sa spája s ilýrskymi pohybmi. 
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On the southern side of the Klippen Belt, Paleocene and Eocéne sediments deposited 
in a particular zóne of sedimentation, founded after the Lararnide orogeny, mainly on 
inner (Pienin) structural elemente of the Klippen Belt and on the gradually subsiding 
outer part of the centrál units of the SVest Carpathians. The transgression into tbis zóne 
proceeded from the north, from the Magura area of sedimentation through depressions 
in the Klippen Belt. 

The zóne under consideration was múch variegated in lithofacies in the time of the 
Paleocene, partly also of the Lower Eocéne. The facies are very suddenly changing in 
lateral as well as vertíeal direction. A common eharacteristic feature are bloeks of bio-
hermic limestones and in places an enormous aceumulation of detrital materiál with 
rocks from the centrál units of the West Carpathians predominating. Among the sedi­
ments situated south of the Klippen Belt several formations were distingiiished (Haligov-
ce, Varín, �������E�,�3 �>�C�&�)�&�+���� ���,�*���+�&�D�� �� �+�! ���6�'���3������ 
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of sediments we are finding directly in the Klippen Belt. The predominating part is 
lying directly on the Senonian of the so called Gosau-type Cretaceous ( = Brezová Forma­
tion in the sense of J . Sá la j — A. Began 1963). Tn generál it is slightly disturbed 
teetonically (germanotype) like also the Senonian in the underlier. On the one hand it 
díffers from the Magura un i t .on the other hand from the Central Carpathian Paleocene. 
Most cornmon features it displays with the Paleogéne in linear extension along the inner 
side of the Klippen Belt. In the described area the Paleocene (and or Paleogéne) is mainly 
preserved in two zones, that of Polianka—Rudník and Kraváriky — Bradlo — Stará 
Tura. Tn the first zóne a eontinuous sedimentation has been proved in unchanged facies 
as well as teetonic style (J . S á l a j 1962) vvhilst in the second zóne gradually in SE and 
or K direction we may observe discordant position of the Paleocene on various formations 
of the centrál West Carpathian units like in the foregoing areas. I t is evident that here 
Paleogéne foldíng was not manifested with sueh an intensity as in the own Klippen Belt-
On the whole it may be stated that its teetonic reworking and, as we háve also mentioned, 
its strátigraphic range are larger in direction towar<ls the Klippen Belt. Based on the 
analysis of clastic materiál (K. B o r z a 1962) the main source area in the Paleocene 
periód �%���
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The Lower Lutetian sediments south of the Klippen Belt are mainly bound to a zóne 
predeterminated as early as the Paleocene and Lower Eocéne and to a small extent to 
other sinking parts of the centrál units of the West Carpathians; in these parts the Lower 
Lutetian is transgressive in contrast to the above mentioned zóne with Paleocene and 
Lower Eocéne sediments. 

In the Štúrovo area the Lower Lutetian has not been found in marine development so 
far. In the Bakony Mts. the first conditions for eoal formation were formed in that t ime. 
In the time of the Lower Lutetian transgression of the sea was spreading from the southern 
Bakony to the area of the northeastern Bakony. Tn that periód the sea penetrated also 
to the area of Tatabánya and Dorog. 

For that periód connectíon of tbc Budín development with the Central Carpathian 
Paleogéne cannot be taken into consideration yet. 

Great paleogeographieal changes ean be observed at the beginning of the Upper 
Lutetian, mainly in the región of the inner West Carpathians, partly in the Magura basin 
and the zóne transitional between the Magura and Dukla areas of sedimentation. 

In the proper Dukla area sedimentation of the Submenilite complex continued without 
distinet lithofacial, sedimentological-structural changes. In the transitional zóne (Mi-
ková —Snina) lithofacial influences started to appear by the end of the Upper Lutetian 
only, very characteristic of the Magura basin of sedimentation for that periód. Above the 
upper, variegated beds of the Submenilite complex layers with the lithotype of the Zlín 
Formation štart to appear. I t may be concluded that the cordillera manifesting until 
the Upper Lutetian was gradually losing of importance and as we shall see next, there 
are no evidences of its existence in the Upper Eocéne. 
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as well as NE of the High Tatra, also S of the prescnt-day Bánovská and Hornonitrianska 
kotlina basins. The analysis of sedimentary structures of currents, pebbles in the coarse 
clastic complex and the stratigraphic study show some coarseelastic complexes consi­
dered as basal until lately to represent the marginal facies, coarseelastic materiál of 
which is disappearing towards the basin and forms interformational bodies in flyseh 
complexes. The generál directions of transportation are plotted in the enelosed paleogeo­
graphieal maps. 

Distinet paleogeographieal changes took also plače in the time of the Middle Lutetian 
jn the Hungarian Midmountains. In that periód interruption of sedimentation appeared 
(except for the southern Bakony), which is generally denoted as Intralutetian denudation 
in Hungarian literatúre. According to our stratigraphic division that periód falls into 
the upper part of the Lower Lutetian. After the Intralutetian denudation the most dis­

tinet transgression proceeded in the Upper Lutetian also in the Hungarian Midmountains. 
The beginning of the Upper Eocéne (in northern direction after a certain interval of 

time) is marked by a periód of calm sedimentation, manifested in deposition of the 
Submenilite (Globigerina) Marls (Šešor Horizon), not only in the area nnder study but 
in the whole flyseh geosyncline. In the Upper Eocéne and Oligocene supply of detritus 
diminished in the Magura and Dukla areas generally so that predominantly pelitic sedi­

ments deposited (— euxinic sedimentation in the sense of M. K s i q n ž k i e w i c z 1963) 
as e. g. the Papín complex, the upper part of the Zlín Formation, the Menilite and Krosno 
complexes. 

The lithological character of sedimentation persisted in the Oligocene and spread 
also in the southeastern part of the Magura area of sedimentation whilst in the western 
part of the southern basin the coarsegrained strata of the Magura Sandstone deposited 
at the samé time. 

In the Dukla area this euxinic sedimentation was interrupted by sedimentation of 
coarse grained sediments from time to time and this way the sandstones of Mszanka and 
Cergov Sandstones háve formed there, According to M. Ksi ŕ t žk iewicz (1963) the main 
supplier of detrital materiál was a cordillera extending between the southern (Magura) 
and northern basin. Transportation of the source materiál was made possible by currents 
from NW and N. In the southern basin materiál was deposited by currents from SE and S, 
from a source having shown to be active as early as the Earlier Paleogéne in the Magura 
area of sedimentation and also characteristic as the „Magura" source for sedimentation 
of the Menilite — Krosno facies. In the Upper Eocéne and Oligocene the eastern part of the 
southern basin, however, was ineluded in the northern basin, which fact evoked unifica­

tion of facies under equal climatic conditions. In the Middle Oligocene sedimentation 
of the Flyseh Carpathians was gradually fáding out on our territory. 

The Beňatina unit displays a development more or less equal from the standpoint 
of facies in the Upper Eocéne and Oligocene periód. The Maľcov complex e. g. in the NE 
part of eastern Slovakia overlaps the whole Klippen Belt and reaches deeply the area 
south of the Klippen Belt. The proper Central Carpathian Paleogéne is characterized by 
sediments with psammitic rocks predominating (Levoča Sandstones, Konské, Bielopo­

tocké complexes) in the Upper Eocéne to Lower Oligocene periód, mainly in the more 
northern zóne (Levočské pohorie nad Šarišská hornatina Mts., a part of the Orava). 

In the Upper Eocéne influences of the Illyrian movements are observable in the 
whole Carpathian and Pannonian regions, having caused a change in sedimentation and 
certain changes in the configuration of the basins of sedimentation; also cordillera of the 
so called Liptov peninsula and the marginal parts of the Spišsko­gemerské rudohorie 
Mts. were covered by sea. 
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In. Hungary a long promontory of sea formed, one part of which extended to the SE 
of the longitudinal centrál uplifted Paleo-Mesozoic ridge. This braneh opened direct 
communieation from northern Italy through Istria, the Žala Basin and the narrow 
situated in the southof the Balaton as far as the Búda Mts. (G. K o p e k — E . D u d i c h — 
T. K e e s k e m é t i 1972). The second braneh formed in ÍSE direction from the Búda Mts. 
along the segments lying on the left from the Danube. 

In. the Dorog Štúrovo area Illyrian movements were ako evident. According to the 
dáta of L. G ida i (1. c.) the Upper Eocéne sediments are lying diseordantly on Lutetian 
sediments in placeH. Near Štúrovo múch variegated sediments of freshwater to brackish 
oharacter deposited in that periód. 

The problém of Communications of epicontinental development with the Central 
Carpathian basin of sedimentation has not been cleared up wíth certainty so far. Com­
munieation between the mentioned developments could most probably háve existed 
in the Upper Lutetian to Priabonian periód approximately in the región covered by 
neovoleanics of centrál Slovakia now, under which Upper Lutetian sediments were en-
countered in a borehole in the last time. 

To the end of the Priabonian a short interruptíon of sedimentation appeared in the 
Hungarian Midmountains (except for the Búda Mts.) and thus also in our Štúrovo area. 
In the Central Carpathian Paleogene we may observe shallowíng of the basin of sedi­
mentation in that periód, manifested in deposition of sandstone beds, and or beds with 
sandstones predominating. Sediments of regressive, brackish or typical molasse character 
connected with disappearance and folding of the Paleogene geosyncline háve been known 
neither in the Magura — Krosno nor in the centrál Carpathian región so far. In the last 
time brackish sediments were observed to a small extent in a sunken block in the Upper 
Hron Valley (Polomka). 

After the short-dated „Infraoligocene" denudation in the Hungarian Midmountains, 
corrosponding to the uppermost Priabonian or lowermost Oligocene according to chro-
nostratigraphic dating, a widespread transgression set in, reaching deeply our territory. 
Tnteresting that the effects of this third distinet interorogenic phase are manifested by 
inversion. The segments of the Central West Carpathians started to raise continuously, 
whereas the Central Pannonian Massif started to sink. 

M a n i f e s t a t i o n s of i n t e r o r o g e n i c p h a s e s 

Microstratigraphic and geological investigations show continuous sedimentation 
existing between the Cretaceous and Paleogene in the Dukla unit. At the boundaries of 
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after the Laramide phase, forming a typical archipelago „zóne'' in tlie Middlo Paleocene 
to Lower Lutetian, along which a partieular zóne of sedimentation originated on the 
inner side. 

We may state quite unambiguously that the centrál units were dry land and subject 
to intense denudation in the Paleocene to Lower Lutetian periód. After the Laramide 
phase the marginal zones started to subside slowly, however in ceitain poriods distinct 
,,throws" in subsidence and adequately to them in transgression are to be observed. 
These „throws" are probably in direct connection with Post — Laramide movements 
in the West Carpathians and the adjacent part of the Hungarian Midmountains. One 
o f these more significant orogenetic manifestations of the „Post— Laramide periods" 
was between the Upper Paleocene and Lower Eocéne (Cuisian). In that periód transgres­
sion spread into the centrál units of the West Carpathians (Domanižská kotlina Basin, 
Malé Karpaty Mts. etc.) on the one hand and uplífting of certain parts with Middle to 
Upper Paleocene sedimentation was evoked on the other hand. In favour of this opinion 
bear witness isolated blocks of reef limestones and or calcareous sandstones in later Lower 
Eocéne to Lower Lutetian sediments. From the Ukrainian part of the Klippen Belt 
a Cuisian transgression directly in the Klippen Belt has been described. 

Another significant orogenetic phase having caused conspicuous paleogeographical 
ehanges in the West Carpathian región is the „pre-Pyreneic phase, which falls between 
the Lower and Upper Lutetian from chronostratigraphical point of view. In the West 
Carpathians it caused an extensive transgression into the centrál units, whereas in the 
Hungarian Midmountains uplifting and this way interruptíon of sedimentation and 
denudation. In Hungarian geological literatúre that periód is commonly terrned the 
Intralutetian denudation. The Magura zóne shows a lithofacies development more or less 
uniform up to the Lower Lutetian (Beloveža Beds). 

From the Upper Lutetian conBpicuous lithofacies ehanges proceeded, on the basis 
of which the Magura unit is divided into partial units. 

Though in the Magura zóne of eastern Slovakia no discontinuity in sedimentation is 
known between the Middle and Upper Eocéne, however, the character of facies changed 
in that periód. Deposition of the Marcov complex started, irrespective of zonal lithofacies 
development in the Upper Lutetian but deposited diagonally on them and in the NW 
part of eastern Slovakia even completely overlaps the whole Klippen Belt and reaches 
as far as the Central Carpathian Paleogene. These ehanges are commonly put into con­
nection with the Illyrian phase, manifested in the Magura zóne only by synsedimontary 
movements and having evoked a change in the eonfiguration of partial zones of sedimen­
tation and in facies. 

In the centrál Carpathian región transgression reached the so callcd Liptov peninsula 
in that periód, having been dry land up to that time. 

D. A n d r u s o v (196/5) supposed a short-dated Pre-Priabonian erosíon in places in the 
High Tatra area, which he puts into connection with Illyrian movements. 

In the Hungarian Midmountains and the adjacent part of our territory numerous local 
interruptions of sedimentation or a brackish to lagoonal development of sediments, 
connected with the origin of coal intercalations, were proved between the Lutetian and 
Priabonian. These ehanges are also connected in time with the Tllyrian phase, proved 
almost in the whole Balkán región in wider extension. 

The microstratigraphic analysis shows the sarne planktonic zóne as found in the 
Krosno and Upper Menilite Shales of the Dukla unit to be also present in the Magura 
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the up to present opinions connecting the folding of the Central Carpathian Paleogene 
and Magura zóne with the Pyreneic orogenetic phase. The latter was fully manifested 
in the Hungarian Midmountains and the adjacent part of our territory when Eocéne 
sediments were uplifted and subject to slight germanotype folding in this región. 

The región of the Outer Flysch zóne and Central Carpathian Paleogene was folded — 
as late as the time of the Savian and, or Savian — Helvetian phase. 
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jednotku. Zistili sme, že kremenné pieskovce s glaukonitom v západnej �K�%�6�7�- 
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O b r . 2 Schematické, l i tologieko-stratigrafiekó profily podmeni l i tových vrs t iev dukl ianskej jednotky na východnom Slovensku 

1 — Hrobové pieskovce; 2 - ílovee zolonej a sivozelenej farby; :> - kremenné pieskovce s glaukonitom. 4 - ílovce ���������������� ���
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Podmenilitové vrstvy duklianskej jednotky 
majú výrazne vyvinutú rytmickú sedimentáciu. 
Preiavuie sa v mnohonásobnom striedaní pies­
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Mapu paleoprúdových systémov pre podmenilitové vrstvy duklianskej 
jednotky (obr. 5) sme zostavili na základe výskumov T. K o r á b a et al. 
(1962), A. Sla.czku (1971) a našich novších výskumov. Mapa ���������������� ���
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so smerom prúdenia od J V na SZ. Podrobnejším štúdiom v rokoch 1969—71 
sme zistili, že okrem dominujúceho longitudinálneho paleoprúdového systému 
v stratigrafickom rozpätí paleocén — stredný eocén, aj laterálny paleoprúdový 
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Opis Študovaných profilov. 
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T a b . 1 

Planimetrieké analýzy podmenilitových vrstiev a granulometrieke parametre R. L. Folka, lokalita Olšinkov 
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Pláni met r ické ana lýzy podmeni l i tových vrst iev a granulometr ieké pa ramet re R. L. Folka, 
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� '�,�2�,�1 �4�8�+�,�1 �+�� ���� ���� �,�! �@�0�1�!�,�2���+�"�' �,���)���/�0�&�� �-�.�"�1�(���4�1�'�" ���' �-�.�7�0�,�*�+�,�/�G �/�0���.�@�7� �% 
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�/�"�!�&�*�"�+�0�3�� �(�0�,�.�6 �-�.�"�(�,�+���)�& �2�&���  �/�"�!�&�*�"�+�0���C�+�B� �% � �3�(�)�,�2�� ���,�!�5�2���)�& �!�,���.�" 
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mere 10:1 pri porovnaní s pieskovcami longitudinálneho paleoprúdového 
systému. 

4. Úlomky rohovcov sú hojnejšie zastúpené v sedimentoch laterálneho 
paleoprúdového systému (4:1). 

5. Zvyšky organizmov sú bohato zastúpené v sedimentoch longitudinálneho 
transportu (9:1) v porovnaní s laterálnym paleoprúdovým systémom. Úlomky 
ílovcov, kremencov a sporadicky aj vápencov sme našli len v sedimentoch 
laterálneho paleoprúdového systému. 
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aj obsah chloritu. Nápadne nízky je obsah zirkónu (5,5 %) . Granát je rovnako 
zastúpený v oboch paleoprúdových systémoch. Zdroj z metamorfovaných 
hornín je v sedimentoch longitudinálneho paleoprúdového systému indikovaný 
vyšším obsahom biotitu a chloritu. Vysoký obsah turmalínu a vyšší obsah 
rutilu indikujú aj �
���������
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situovanej severne od študovaného územia (tvorenej staršími sedimentmi) 
zvýraznený vyšším obsahom zirkónu a pomerne hojným zastúpením kremen­
ných ���P�0 �5 �8�;�J�J�@�/ �������������� �������������������� 
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���� �* �1�&�0�1�6�@ 
�2�#�.�'�1�)�'�1�)�4�#�(�+�%�-�? �2�1�/� ' �4�; �%�'�.�'�, �(�.�;�J�1�8�'�, �)�'�1�5�;�0�-�.�+�0�=�.�;�� � � �+� ' �6�1 �2�4�=�%�' �<�*�1�&�0�1�6�+�. 
�8 �&�7�-�.�+�#�0�5�-�'�, �,� ' �&�0�1�6�-�' ���� ���.�#���%�< �-�7 ���
�	���
�� �# �2�1�&�#�. �7�%�'�.�'�0�L �0�=�<�1�4 �1 �2�#�.�'�1�)�'�1��
�)�4�#�(�+�%�-�'�, �2�1�<�@�%�+�+ �5�'�&�+�/�'�0�6�#�M�0�?�*�1 �2�4�+�'�5�6�1�4�7 �&�7�-�.�+�#�0�5�-�'�, � , � ' �&�0�1�6�-� ; �� 

���'�&�+�/�'�0�6�#�M�0�L �2�4�+�'�5�6�1�4 �&�7�-�.�+�#�0�5�-�'�, � , � ' �&�0�1�6�-�; �<�1 �5�'�8�'�4�7 �1�*�4�#�0�+�M�1�8�#�. �5�.�+�'�<�5�-�; 
�$�#�<�?�0�� �< �, �7�*�7 �/�#�)�7�4�5�-�L �$�#�<�?�0�� ���& �1�$�1�%�* �6�L�%�*�6�1 �$�#�<�?�0�1�8 �2�1�M�#�5 �0�+�' �-�6�1�4�L�%�* 
�8�L�8�1�,�1�8�L�%�* �J�6�=�&�+�@ �5�8�1�,�'�, �)�'�1�.�1�)�+�%�-�'�, �*�+�5�6�A�4�+�' �$�1�. �1�&�&�'�.�'�0�L �2�1�&�/�1�4�5�-�L�/�+ 
�2�4�#�*�/�+ �# �8�;�<�&�8�+�*�0�7�6�L�/�+ �-�1�4�&�+�.�+�'�4�#�/�+�� ���#�:�+�/�=�.�0�# �J�@�4�-�# �5�'�&�+�/� ' �0�6�#�M�0�?�*�1 
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�� �4�=�/�%�+ �-�#�4�2�#�6�5�-� ' �, �)�'�1�5�;�0�-�.�+�0�=�.�; �$�1�.�+ �5�'�&�+�/� ' �0�6�; �&�7�-�.�+�#�0�5�-� ' �*�1 �$�#�<�?�0�7 
�0�# �5�'�8�'�4�' �+ �0�# �,�7�*�7 �1�*�4�#�0�+�M�'�0�? �(�.�;�J�1�8�L�/�+ �5�'�&�+�/�'�0�6�/�+ ���5�.�+�'�<�5�-�# �# �/ �#�)�7�4�5�-�= 
�, � ' �&�0�1�6�-�#�� �� ���1�&�O�# � � �� � � �. �#�!�%�<�-�7 ���
�� �%���� �<�&�4�1�,�1�8�? �<�A�0�;�� �&�1�&�=�8�#�,�C�%�' �-�.�#�5�6�+�%�-�L 
�/�#�6�'�4�+�=�. �&�1 �5�'�&�+�/� '�0�6�#�M�0�?�*�1 �2�4�+�'�5�6�1�4�7 �&�7�-�.�+�#�0�5�-�'�, � , � ' �&�0�1�6�-� ; �� �2�#�6�4�+�.�+ �2�4�#�8�&�' ��
�2�1�&�1�$�0�' �&�1 �/�#�5�@�8�7�� �-�6�1�4�L �$�1�. �5�+�6�7�1�8�#�0�L �8 �/�+�'�5�6�#�%�* �-�4�+�K�1�8�#�0�+�# �5�# �8�L�'�*�1�&�1��
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(B. L e š k o et al. 1960). V ich nadloží vystupuje súvrstvie vytvorené z drobno-
rytmického flyšu — podmenilitových vrstiev (paleocén — stredný eocén). 
Pre tento stratigrafický interval sme zistili dva paleoprúdové systémy: 
1. longitudinálny paleoprúdový systém s orientáciou paleoprúdenia od J V 
na SZ, 2. laterálny paleoprúdový systém s orientáciou paleoprúdenia od severu 
na juh. Tieto dva rozdielne orientované paleoprúdové systémy deponovali 
materiál odlišného mineralogického zloženia. Produktom longitudinálneho 
paleoprúdového systému sú drobové pieskovce a droby, v laterálnom paleoprú-
dovom systéme dominujú kremenné pieskovce. Ako ���
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v paleogénnych sedimentoch rumunských Karpát (dolina Tarcau) riešil 
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Pre študované sedimenty predpokladáme hierarchiu longitudinálneho pa-
leoprúdového systému, ktorý prinášal hlavnú masu detritického materiálu 
na stavhu drobnorytmíckých postupností podmenilitových vrstiev duklianskej 
jednotky. Tento dominujúci paleoprúdový systém sa nám zachoval v celej 
jednotke. Jeho priebeh �����F�.�4� �+�  �.�1 �!� �6�8�-�  �1 �/�0�$�#�/�.�*�+� �#� �-�E�, �/� �+�$�.�1�*�+�.�-�.�, 
�.�0�(�$�-�2�.�4� �-�E�, �.�# �����0 �-�  ������ �� �1�$�4�$�0�.�6�7�/� �#�-�$�) �F� �1�2�( �#�3�*�+�(� �-�1�*�$�) �)�$�#�-�.�2�*�5 �1�,�$ 
�/�0�( �'�+� �4�-�.�, �+�.�-�&�(�2�3�#�(�-�7�+�-�.�, �/� �+�$�.�/�0�<�#�.�4�.�, �1�5�1�2�8�,�$ �(�#�$�-�2�(�%�(�*�.�4� �+�( � �) �+� �2�$��
�0�7�+�-�5 �/� �+�$�.�/�0�<�#�.�4�E �1�5�1�2�8�,�� � � �0�$�#�1�2� �4�3�)�$ �2�3 �+�$�- �6�4�5�C�*�5 �/�;�4�.�#�-�E�"�' �,� �0�&�(�-�7�+��
�-�5�"�' �%�7�"�(�9 �#�3�*�+�(� �-�1�*�$�'�. �1�$�#�(�,�$�-�2� �F�-�8�'�. �/�0�(�$�1�2�.�0�3�� �� �C�2�3�#�.�4� �-�E�"�' �4�0�1�2�4�7�"�' 
�)�$�#�-�.�2�*�5 �1�  �1�$�#�(�,�$�-�2�5 �.�!�.�"�' �6�(�1�2�$�-�E�"�' �/� �+�$�.�/�0�<�#�.�4�E�$�' �1�5�1�2�8�,�.�4 �-�$�.�#�+�(�C�3�)�< 
�4 �&�0� �-�3�+�.�,�$�2�0�(�"�*�.�, �6�+�.�D�$�-�9 � �*�. �4 �/�0�9�/� �#�$ �3�4�7�#�6� �-�.�, � � �� � � � ( � / � . �, ���
�� � " � � �� � �+�$ 
�1�  �.�#�+�(�C�3�)�< �- �7�/ �  �#�- �E�, �,�(�-�$�0� �+�.�&�(�"�*�E�, �6�+�.�D�$�-�9�,�� ���+�.�D�(�2�.�1�H �6�(�1�2�$�-�8�'�. �/� �+�$�.�/�0�<��
�#�.�4�8�'�. �,�.�#�$�+�3 �)�$ �6�4�E�0� �6�-�$�-�7 �)�$�,�-�.�6�0�-�-�.�1�H�.�3 �/�(�$�1�*�.�4�"�.�4 �.�!�.�"�' �/� �+�$�.�/�0�<�#�.��
�4�E�$�' �1�5�1�2�8�,�.�4�� 

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

���(�$�C�$�-�(�$ �/�0�.�!�+�8�,�3 �6�,�(�$�C� �-�8�'�. �?�,� �&�3�0�1�*�.���#�3�*�+�(� �-�1�*�$�'�. �%� �"�(�7�+�-�$�'�. �4�E�4�.�) �  �� 
� � � � �� � � � $ � C � * �. �
�������� �1�( �D�(� �#�  � �) �C�2�<�#�(�3�, �$�*�4�(�4� �+�$�-�2�-�E�"�' �4�0�1�2�(�$�4 �,� �&�3�0�1�*�8�'�. 
�/�0�9�*�0�.�4�3�� ���D ���� � � � $ � 1 �+ ���
���	�	�� �3�/�.�6�.�0�-�(�+ �-�  �C�/�$�"�(�%�(�"�*�E �4�E�4�.�) �6�+�9�-�1�*�5�"�' �4�0�1�2�(�$�4 
�.�*�0� �)�.�4�8�'�. �/�7�1�,�  �,� �&�3�0�1�*�8�'�. �/�0�9�*�0�.�4�3�� � � � . �#�.�! �-�$ �
���� � � � $ �C � * �. �> �� �� � � �  � , � 3 � $ �+ 
���
�������� �4 �0� �F�(� �-�1�*�$�) �F�(� �1�2�*�.�4�$�) �)�$�#�-�.�2�*�$ �3�4�7�#�6� �)�< �?�/� �/�9�-�1�*�5 � 2 �5 � / �� �6�+�9�-�1�*�$�'�. 
�1�<�4�0�1�2�4�9� �� �*�2�.�0�8 �.�!�1� �'�3�)�$ �4�0�"�'�-�.�$�.�"�8�-�-�3 �*�.�*�*�.�+�(�2�.�H�.�0�(�#�.�4�< � �1�.�"�(�7�"�(�3 �  �&�+�.��
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skumom severných �G�"�3�4�* �2�"�G�*�"�/�3�,�&�+ �+�&�%�/�0�4�,�9 �.�"�(�5�2�3�,�=�)�0 �1�2�>�,�2�0�6�5 �3�.�& �:�*�3�4�*�-�* 
�4�&�/ �4�0 �6�F�6�0�+ �:�-�>�/�3�,�9�$�) �6�2�3�4�*�&�6�� �6 �3�1�0�%�/�&�+ �G�"�3�4�* �3�? �6�2�3�4�6�*�" �3�? �$�)�"�2�"�,�4�&�2�*�3�4�*�$�,�= 
�3�*�6�=�� �3�*�6�0�:�&�-�&�/�= �6�<�1�/�*�4�= �>�-�0�6�$�& �3 �%�2�0�#�/�0�-�>�3�4�,�0�6�*�4�F�. �2�0�:�1�"�%�0�.�� ���9�3�4�5�1�5�+�? �6�0 
�6�2�3�4�6�<�$�) �	�� �A ������ ���/�*�&�,�&�%�9 �"�+ �
���� �$�.�� �.�0�$�/�F�$�)�� �! �,�-�"�3�4�*�$�,�F�$�) �)�0�2�/�>�/ �%�0�.�*��
�/�5�+�? �3�*�-�4�0�6�$�& �" �+�&�.�/�0�:�2�/�/�= �,�2�&�.�&�/�/�= �1�*�&�3�,�0�6�$�& �" �(�-�"�5�,�0�/�*�4�0�.�� ���1�0�2�"�%�*�$�,�9 
�3�? �1�2�>�4�0�.�/�= �	���A���� �$�. �.�0�$�/�= �%�2�0�#�0�6�= �1�*�&�3�,�0�6�$�&�� ���.�&�2�0�. �%�0 �/�"�%�-�0�E�*�" �3�" 
�0�,�2�&�. �0�1�>�3�"�/�F�$�) �)�0�2�/�>�/ �0�#�+�"�6�5�+�? �)�/�&�%�= �"�E �G�*�&�2�/�& �6�<�1�/�*�4�= �>�-�0�6�$�&�� �,�4�0�2�= 
�"�-�4�&�2�/�5�+�? �3�0 �3�6�&�4�-�0�)�/�&�%�F�.�* �* �E�-�4�F�.�* �>�-�0�6�$�"�.�*�� � � �2�&�.�&�/�/ �= �1�*�&�3�,�0�6�$�& �3�" �4 �5 
�6�9�3�,�9�4�5�+�? �3�1�0�2�"�%�*�$�,�9 �" �1�2�&�6�-�<�%�"�+�? �-�"�.�*�/�0�6�"�/�= �3�*�-�4�0�6�$�&�� �%�2�0�#�0�6�= �1�*�&�3�,�0�6�$�& 
�3 �)�0�+�/�F�.�* �(�-�0�#�*�(�&�2�>�/�"�.�* �" �,�0�2�"�-�*�/�0�6�F�.�* �2�*�"�3�"�.�*�� �!�*�3�4�*�-�* �3�.�& �"�+ �	�
�
�������������J 
�0�2�(�"�/�0�%�&�4�2�*�4�*�$�,�F�$�) �6�<�1�&�/�$�0�6�� �,�4�0�2�F�$�) �%�0�.�*�/�5�+�?�$�0�5 �:�-�0�E�,�0�5 �3�? �,�0�2�"�-�*�/�0�6�= 
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6. Fragmente of elaystones, quartzites and sporadical limestones present only in the 
sediments of the lateral paleocurrent systém. 

Differences are also in the content of heavy minerals in the sandstones studied (fig. 12). 
Tourmalíne is more abundant in the sandstones of the longitudinal systém (3:1) when 
compared with those of the lateral paleotransport. Zircone prevails in the lateral (9:1) 
when compared with the sandstones of the longitudinal systém. Garnet ratio is 1:1. 
Biotite, chlorite and rutile are more abundant in the sandstones of the longitudinal 
paleocurrent systém. Disthene was only in the sandstones of the lateral paleotransport. 
By the study of heavy minerals approximately the samé minerál assoeíations were found 
in both paleocurrent systems, quantitative representation was, however, different. 
We suppose that source areas supplying detritic materiál for sandstones (one sottrce 
area was situated to the N of the Dukla Unit, another to the SE) consisted of igneous 
and metamorphis rocks, and of older detritic sediments. 

In the Submenilite beds of tlie Dukla Unit two paleocurrent systems were distinguished 
within Paleocene -Middle Eocéne: 1. The longitudinal systém with SI] to NW paleocur­
rent orientation, 2. The lateral systém with paleocurrent orientation from N to S. By the 
two paleocurrent systems with different orientation, sandstones of differcnt mineralogical 
composition were deposited. Subgraywackes and graywackes are products of the longi­
tudinal paleocurrent systém, while in the lateral quartzose sandstones predominate. 
As showed in the paleogeographical schéme (fíg. 14) the situation is characteristíc of the 
N W part of the sedimentation area of the Dukla Unit. In the SE part of the sedimentation 
area predominant is the longitudinal paleotransport and exploíted is only the source 
area situated to the SE. Quartzose sandstones with glauconite were not found in that 
part of the Dukla Unit. 

Tlie reconstniction of the paleocurrent pattern in Submenilite beds is obseured by the 
fact, that only distal parts of the originál sedimentation area are preserved. Difficultics in 
interpretation of the paleocurrent pattern are due to unknown spatial reduction of the 
originál sedimentation area in the course of the tectonic developement of the Flysch 
Carpathian Geosynelíne. In fact, the present day Dukla Unit is only a partial trough 
in the geosyneline. Most favourable for application on the sediments under study is the 
paleocurrent model of turbidites (P. McL . Duf f A. H a l l a m — E . K. W a l t o n 
1967). It is longitudinal fílling of the trough, combined with lateral transport, the longi­
tudinal paleotransport predominating. This is the situation in the sediments under study: 
the predominant longitudinal paleocurrent systém transported the main mass of detritus 
for the fine-rhythmical scquences of the Submenilite beds and is preserved all over the 
Dukla Unit. I ts course was controlled by the axis of the sedimentation basin and by the 
supposed SE NW* oriented paleoslope. In the NW part of the Dukla Unit also the lateral 
paleocurrent System was found representing here only relicts of the originál marginal 
facíes of the Dukla basin. 

In East Slovakian Flysch, quartzose sandstones with glauconite, accompanied by grey 
and grey-grecn shales were only known in the Magura Flysch Zóne in the pást. B . Leško 
(1958) found the rocks aLso in the Dukla Unit, and B . Leško O. S a m u e l (1968) 
deseribed the „mixed Magura-Duk la �2���������&���� � ' � ��� �&�"�������������� �����#�/�! �������&�� �����" �&�'�(���, �"�' 
�#�������"���(�%�%���!�' �&�,�&�'��� �& ���! � ' � ��� ���(��� ���!�������'�� �������& �#�%�"�)���� � ' � � � � �' �$�(���%�'�-�"�&�� �&���!���&�'�"�!���& �*���'�� 
�������(���"�!���'�� �*���%�� �����%�/�)���� ���%�"�  � ' ���� �&�"�(�%���� ���%���� �&���'�(��� '���� �'�" �'���� �� �"�� � ' � ��� �
�(������ �����&���!�� �������, 
���%�� �� �!�"�%� �.�� ���"�!�&�'���'�(���!�' �"�� � ' � ��� ���"�!�'���!�(�"�(�& �����'���"���"�������������&�'�%���'�����%���#���������� �#�%�"�������� �"�� � ' � ��� 
�
�(������ ���!��� ' �� ���"�!�&���$�(���!�'���,�� �*�� �����!�!�"�' �%�������%�� � ' � � �� �����#�/�! �������& ���& �� �%���&�(���' �"�� � ���+���!�� �
�(������ 
� � � ! �� �������(�%�� �����������&�� ������ �����#�/�! �������& ���%�� �� �!�"�%� �.�� �"�)���%�������% �"�� � ' � ��� ���(��� ���!�������'�� �������&�� ���(���%��
�������"�&�� �&���!���&�'�"�!���& �*���'�� �������(���"�!���'�� �������#�"�&���'���� ���, �����'���%���� �#�������"�'�%���!�&�#�"�%�'�� �*���%�� �����&�" ���"�(�!�� 

�	�	�
 



in the N part of the Magura Flysch Zóne ((';.'. 15). The lateral paleocurrent system runs 
across the present-day tectonic coutact of the Dukla and Magura Units. The sandstones 
of thís systém were deríved from the source area most eonspicuous in the western part of 
the Flysch Zóne (the Silesian cordillera), its eastern continuation representing the zóne 
situated on the contact of the Dukla and Silesian basins by A. S l ^ c z k a (1971). It is the 
regional extent of tbc quartzose sandstones, which represents the unifying factor bet-
ween the present-day tectonic units (the Magura Nappe, the Dukla Unit), sharing tho 
samo originál sedimentation area in the pást (fíg. 16). The opinion about the common 
sedimentation area of both uníte is also Bupported by facial agreement between Upper — 
Eocéne sequences in the two units. 
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ALBÍN KLINEC* 

JE VO VEPORSKOM KRYSTALLNIKl ZASTÚPENÉ PALEOZOIKUMt 

(anglické resumé) 

Abst r a c t . As it has appared, the study of the so called diaphthorites in the 
VepoTÍdes permite to clear up their originál character. Many rocks are present 
among them, whieh resemble Paleozoic formations. On the basis of this fact 
the author has arrived the conviction that in the Vepor crystalline the Paleozoic 
is represented and to the contrary, the Pre-Cambrian will be difficult to prove 
there. 

Systematický výskum veporskej zóny prináša o tomto pásmo rok �B�) �+�)�% 
�(�)�/�4 �*�)�2�(���-�%�1�� �����" �/�A�2�(���' �/ �'�(�)�"�A���" �,�'���+�)���" �*�+���,���"�.�$�� �# �+�3�'���� �/���*�)�+�5���� 
�� �'�#�(�.�&�A���" �+�)�%�)���" � - �. ���)�& �/�A�,�%�.�' �)�+�#���(�-�)�/���(�A �"�&���/�(�� �(�� �+�#���?���(�#�� �����F���"�)�/ 
�'�����2�# �$�����(�)�-�&�#�/�A�'�# �"�)�+�(�#�(�)�/�A�'�# �����&�%���'�# �: �%�)�'�*�&���0�'�#�� ���(���&�1�2�)�/���&�# �,�� �����D�%�4 
�?�-�+�.�%�-�8�+�1�� �
�)�&�) �*�)�.�%�3�2���(�4 �(�� �,�.�*���+�*�)�2�5���#�. �*�+���/���@�(���$ �B���,�-�# �!�+���(�#�-�)�#���(�A���" 
�"�)�+�(�5�( �(�� �%�+�1�?�-���&�#���%�A���" ���+�#���&�#���#�����"�� ���	�����E �%�+�1�?�-���&�#�(�#�%�� �/���*�)�+�5�� ���)�&�� �+�)�2�B�&����
�(���(�3 �(�� �(�#���%�)�D�%�) �&�#�-�)�&�)�!�#���%�1 �)���&�#�?�(�A���" �%�)�'�*�&���0�)�/�� 
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�B���,�-�# �/���*�)�+�5���� ���%�+���' �'�&�����?�5���" � �)�+�'�3���#�5 ���'���2�)�2�)�#�%�.�' �: �-���+���#�4�+�� �/�1�,�-�.�*�.�$�� �-�. 
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progresívna metamorfóza spôsobila na jednej strane premenu vyššie tempero­
vanej vulkanickej zložky (rozklad živcov, chloritizáciu biotitov, amfibolov 
a pod.), na druhej strane progresívnu premenu klastickej zložky (vývoj sericitu 
— muskovitu, rekryštalizáciu �������������� �� �K�!�,�G�<�#�( �-�)�.�%�1�9�,�/�5���� 
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mighty zones of Alpinc diaphthorites were noted aocotding to former authors. In the 
Hron Valley of the section Polomka -Pohorela also a complex of metamorphosed grey-
wackes, quartzites, diabases and tlieir tuffs, more variegated in Iíthology, in places with 
intercalations of carbonates, is developed. This complex was eonsidered as Permian 
also in the pást. Mutual relation behween the mentioned rocks ú marked by conformity 
of textures and of metamorphic style. In my opinion the preserved primáry features 
exclude manifestation of diaphthoresis au regional proeess of rock alterateration in this 
area. The petrographio criterion of diaphthorite.s- decomposition of some minerals 
(sericitization, ehlorization, etc.) can by explained in my opinion by the presence of these 
constituents (foklspars, biotites, ���������2���������! ���"������ ���! ��� ���������)�� �����������������"�! ���� �$�������������� 
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R o z š í r e n i e k e u p e r u a j e h o n i e k t o r é h l a v n é z n a k y 

Keuper krížňanskej jednotky v Strážovskej hornatine vystupuje v belanskej 
a zliechovskej sérii. Najväčšie plošné a hrúbkové rozšírenie dosahuje v cen­

trálnej časti Strážovskej hornatiny. Približne je to takmer súvislý pruh medzi 
���������
���� �������������� �� �
���������
���� �����
ťou doliny Nitry. Juhozápadne až južne od 
Čiernej Lehoty a severne až severovýchodne od údolia rieky Nitry vystupuje 
keuper prerušovane na viacerých miestach a v �
�����	��ľkých pruhoch. Keuper 
je najlepšie odkrytý v centrálnej časti Strážovskej hornatiny, preto i väčšia 
časť podkladov pre túto prácu bola čerpaná z tejto oblasti. Najsúvislejšie 
litologické profily bolo možné robiť v oblastiach Čiernej Lehoty, Valaskej 
Belej a v Tužinskej doline. 
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1 — profil pri Valaskej Belej 
2 — profil pri Čiernej Lehote 

O b r . 1 Situačný náčrt študovanej oblasti (V. Ď u r o v i e 1972) 

Mocnosť i plošné rozšírenie súvrstvia keuperu sú značne premenlivé a pohy­

bujú sa od niekoľkých metrov až do 200 — 300 metrov. Najväčšie mocnosti 
dosahuje práve pri Čiernej Lehote, Valaskej Belej a v Tužinskej doline. 
Zastúpené sú tu všetky typy hornín, ktoré keuper obsahuje. Na spomenutých 
miestach bolo možné študovať mocnosti jednotlivých vrstiev, ich vzájomné 
vzťahy, pomerné zastúpenie jednotlivých litotypov, ako i štruktúry a textúry 
hornín. 

Súvrstvie keuperu krížňanskej jednotky v Strážovskej hornatine a v ostat­

ných pohoriach centrálnych Západných Karpát má svoje typické znaky. 
Tieto najzákladnejšie znaky keuperu v Strážovskej hornatine charakterizujem 
takto: 

a) keuper tvoria sedimentárne klastické, ílovité a karbonatické horniny. 
Z klastických a ílovitých hornín sú to veľmi zriedkavo drobnozrnné zlepence, 
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bridlice. Z karbonátových hornín sú to dolomity, ílovité dolomity, dolomitické 
ílovce a ���������� �����
�����������
�� ���������������� 

�� � � � � � 	 � � �
 �?���+�,�" �) �( � � �1�. � � �& �����%�$�(�.�6 �)���,�*�(� �*�����"���$�6 ���!���*���$�,���*�"�+�,�"�$�- �!�(�*�'�4�'�� �$�, �( �*�3 
�+�6 �0���+�,�6�)��� '�3 �. �����%�(�& �+�6 �.�*�+�,�.�4 �$���-�)�� �*�-�� ���"�,�(�%�5� �"�� �$���-�)���*�- �#�� �. �'���+�%�����-�#�6���"���! 
�%�"�,�(�%�(� �"���$�>���! �)�*�(���"�%�(���!�� 

���+�-���'�� ���������� �������-�. �-�(���&�.�1 ���� �������� 

�� 

�	 

������ �
 �� �� �� 

�� �� �� �� 
�� �� �� �� 

� 
 � 
 �� �� �� 
�� �� �� �� 

�� ���� �� �� ���� �� �� �� 

���������� � 	 �� �������
���� �	������ 

�������������������������
���� 

� � � � � � �� � � � � � � � � � � �� � � � � ��

� � � � � � �� 

�� �� � � �� � � �� � � �� ���� �� 

������������ ��������������

�� 

�8�����.�$�����#�� �-�����-�#�-�,�����.�+�.�� 

�����+�
�������%�+�#�$�:�-�����.���$�# �9�)�@���(���2 �� �-�#�+�-� �����,�.�� �3���� �!�-���,�-�-�+��

�!�.�����%� �(���#�# �,���� �C���8�'�E�,�(�� �� �!�+�#�D�#�"�H�E�,�+�#�� �3�0�,�8�-�0�.�	�2�. 

���#���"�-�5 ���� �������-�-�� �� ���������F���7 ���+�.�#�����  

�!���+�)�.�(�-�� ���� �!� �+�0�(���"�(� ���#�  ���0���  ���� �������?�-�+�� �	�.� �,�8���  

���� �	�	�	�� �����!�)�(���.�-�2 

�4�� �7 �� �� ���$ �!�.�$�.�-�)�0�# 

���)�0���1 ���+�.���-�)�- ���� ���G���0� �� 

�����#���-�� �� �!�-��� �,���6�7 �5�+�����&�)���� ���� �3���-�-�/���  

�=���H���4�+�:�> �/�!���0�-�> �������'���2 ���� ���+�-���+�+�.�����1��� �� ���0���  

������ �' ������ �%�+�3�'�������
�� �*���$���-�%�$�"���� ������ �7�+� �'���#���  

�� �� �*�� �	 �����!���&���,�"���$�> �%�"�,�(�%�(� �"���$�> �)�*�(���"�% �$���-�)���*�- �$�*�4�=�A���'�+�$���# �,���$�,�(�'�"���$���# �#����� ' �(�,�$�/ ���+���.���*�'�� 
���= �+���.���*�(�.�>���!�(���'�� �(�� �����%���'�$���# �����%���# ���� �. ������������ ������ � @ � - � * � ( � . � " �? ���
���	�� 

� � � % � � � ) � � � ' � � �� 

���/�+�$�/�,�-�#�6 �+�� ���$�( � , � � � ' �$�3 �)�(�%�(�!�/ ���%�����( �&���'�<�"�� �<�(�<�(�.�$�/ �. �)�"���+�$�(�.���(���!�� �����#�6 
�"���� � ' � � �) � � � , �*� ' �3 �0���+�,�6�)��� '�"���� ���6 �(���/�?���#�'�� �+�.���,�%�(�2�����3�� � '�� �(���%�-�?�'�>���! �)�%�(���!�1���! 
�+�.���,�%�(�!�'�����3 �(�� �)�(�.�%���$�(�. �%�"�&�(�'�"�,�-�� �����#�6 ���(�+�$�(�.�"�,�> ���= �'���)�*���.�"�����%�'�> �*�(�0�)������ 

���
�� 



P K O F I L 2 

UVi1 '1 

pďSg 
■ ' ; ' ■' ■ ' ; ' 

IhyiAOC* 

t^i /£ U*mt& fuojuie irtäUce Uevt* ultwte, UtHfdi 

fuesAawc (drri+tK, aréfizy) s flMatuuru, drHna--

íikmn a. kriitvi. zvrtUnsitA) 

xirixda/ua ta fuulrych fwtsfUhKtw, tfwcw, ilemtútíí 
ax Uovúa-■• fliX&ôtýcfi brudUc ai u&tiKtv, doío*ruUcJkúch 
Uaiŕcw- a, doOffnUw (fuesAttftx. majú, idínxx 
a. AťiŽtnK XAtrsttWuje 
jurt&Aa, cLrrtfWxrnsufch TU£jÁ#ittns 

drtôfioxrrwá fu&tJíavte 
iCowU bruĹLce Uawx Q, d&vttÁ d&Oyrntty 

<trt*rruÁy. UfiiHÍe dM&fnUy, fiu&kthKe. 

itrLtdont*. dH^rruUií-, il&Hlýc/i dH&rruiw 
dM&fnUtcÁjjcA- U4HKW- CL / u w i W f i ^ 

cíal**ruty 

V i* t 9 cLtKiyrruly 

Ľ • ' i ' \ ?i*esh*i>ca 

1Z-Z--I de+xte bridĹ a, 0.9*KA 

= 3 | UjyotXs-- jutU-JÁ brcdUcA 
■ » " o, UU&KO. 

BS3523 d&mú dAfrmUo 

Obr . 3 Schematicky litologieký P ofil keuperu krížňanskej tektonickej jednotky východne 
od Č ernej Lehoty (M = 1:1000) 

(V. Ď u r o v i č 1972) 

131 



Najviac obsahujú úlomky ���
� � � � � � �I�� �� � ' � / �+�-�D �0�*� �0�(�9�4�*�! �4�$�5�A���� �� �'�-�!�)�!�*�% �.�: 
�1�!�(�)�% ���������	 �
�������
���������� ���H�:�  �� ���'���!�.�+�-�%���'�D���$ �)�%�*�!�-�5�(�+�1�� � � �! �.�0�����*�#�0�(�5�-�*�! ���C 
�.�!�)�%�+�1�5�(�*�! �+�,�-�����+�1���*�D�� � � � ! �$�+ �:�(�+�)�'�3 � �+�.���$�0�&�: �*�%�!�'�!� �3 ���������	���J ���C �	 �= �
 ���)�� 
�G���(�!�& �.�: �4���.�/�:�,�!�*�7 �:�(�+�)�'�3 �'�-�!�)�!�*���+�1 �. �)�+�4���%�'�+�1�+�0 �A�/�-�0�'�/�:�-�+�0�� �:�(�+�)�'�3 
�A�!� �+�4�!�(�!�*�D���$ �8�(�+�1�%�/�D���$ ���-�%� �(�8�� �� �1�!�(�)�% �.�,�+�-��� �%���'�3 �.�%�(�*�+ �.�!�-�%���%�/�%�4�+�1���*�7 �� �'���+�(�%��
�*�%�4�+�1���*�7 �C�%�1���!�� ���+ �C�%�1���+�1 �.�: � / �+ �,�(���#�%�+�'�(���.�3 �� � �-���.�!�(�*�7 �C�%�1���!�� ���!�(�)�% �4�-�%�!� �'���1�+ 
�1�3�.�/�0�,�0�&�! �)�0�.�'�+�1�%�/�� 

���5�'�(��� �*�5 �$�)�+�/ �� �&�! � ' �-�!�)�%�/�5 �� �8�(�+�1�%�/�+ �.�!�-�%���%�/�%���'�5 �� �)�5 �,�9�-�+�1�D ���$���-��� '�/�!�-�� 
���)�!�( �&�! �)�%�!�.�/���)�% �(�%�)�+�*�%�/�+�1�D�� �*���&�1�%���� �,�+�1�(���'�+�1�D �� � �+�/�3�'�+�1�D�� �@�/�- �0� ' � / � : �- �3 �.�: 
�,�.�!�"�%�/�%���'�7�� �,�.�!�"�%�/�%���'�+���,�.���)�%�/�%���'�7 �� � / � ! �2� / � : � - �3 �1�A�!�.�)�!�-�*�7�� � � �� �4�5�'�(��� �! �)�%�*�!�-�5�(�*�!�$�+ 
�4�(�+�C�!�*�%���� �A�/�-�0� ' � / � : �- �� � / � ! �2�/ � : �- �)�+�C�*�+ �/�%�!�/�+ �$�+�-�*�%�*�3 �'�(���.�%�"�%�'�+�1���J ���'�+ � �-�+���*�+�4�-�*�*�7�� 
�)�+�*�+�)�%�'�/�*�7 ���C �+�(�%�#�+�)�%�'�/�*�7 �+�-�/�+�4�(�!�,�!�*�!�! �� �,�-�!���$�+� �+�) � �+ �$�-�0���+�4�-�*�*�D���$ 
�,�%�!�.�'�+�1���+�1 ���,�+� �H�� �'�(���.�%�"�%�'�5���%�! � � �� � � � ! � / � - � 5 � * � ' �� ���
���
���� 

� � � % � ! � . � ' � + � 1 � � �! 

�� �,�+�-�+�1�*���*�8 �.�+ �4�(�!�,�!�*�����)�% �)���&�: �1�6�F�A�%�! �4���.�/�:�,�!�*�%�!�� ���3�.�/�0�,�0�&�: �+���3�F���&�*�! 
���'�+ �,�+�(�+�$�3 �1 ���-�%� �(�%���%�����$ ���(�!���+ �1 �.�%�(�/�+�1���+���$ �1�+ �"�+�-�)�! �/�!�*�'�+�(���1�%���+�1�%�/�D���$�� 
�(���1�%���+�1�%�/�D���$ ���(�!���+ � �+�.�'�+�1�%�/�D���$ �,�%�!�.�'�+�1���+�1�� � � �- �% �E�%�!�-�*�!�& ���!�$�+�/�! �1�A���' �1�3�/�1�5�-�� �&�: 
�% �&�!� �*�0 �.�:�1�%�.�(�: �.�%�(�*�!�&�A�%�0 �,�+�(�+�$�0 ���� �= �	�� �) �)�+���*�:�� �,�-�%�F�+�) �.�� �)�%�!�.�/���)�% �1�3�.� ' �3�/�0��
�&�: �1 �*�%���$ � �-�+���*�+�4�-�*�*�7 �4�(�!�,�!�*���!�� ���: �*���&�F���.�/�!�&�A�%�! �.�1�!�/�(�+�A�!� �7�� �A�!� �+�4�!�(�!�*�7 �� �F�!�-�1�!��
�*�+�$�*�!� �7�� � � �� �+� �(�0�F�*�D���$ �,�(�+���$�5���$ �.�: �(�%�)�+�*�%�/�%�4�+�1���*�7�� �E�!�-�1�!�*�+�$�*�!� �7 �,�%�!�.�'�+�1���! 
�.�: �,�+�,�-�!�-�5�C���*�7 � ' � � �-���+�*�5�/�+�1�D�)�% �C�%�(�'���)�%�� ���%�*�!�-�5�(�*�! �4�(�+�C�!�*�%�! �,�%�!�.�'�+�1���+�1�� 

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

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

���
�	 



c) ílová základná hmota. Je �
�����E���,�-���$�A�#�� �6�&�)�/�#�-�)���*�#���,�E�#�-�3 ���&�����) �'���(���$ �6�&�)�/�#�-�3�� 
���3 �����2�3�&�(�1�� �� �)�-�1�%�)�/�D �� �*�7�+�)�/�D ���"���+���%�-���+�� �� �2�3�%�&�����(���$ �"� ' �)�-�� �/ �+�8�2�(�)�' �*�)� '����
�+�� �*�+�#�,�-�.�*�.�$�� �-�'���&�� �%�-�)�+�D �-�/�)�+�#�� �%���+���)�(�3�-�1�� �,���+�#���#�-�� ���"�&�)�+�#�-�� �"�1���+�)�0�#���1 �� �)�0�#���1 
�����<�� �� �,�/���-�&�)�A�����D���" �*�#���,�%�)�/���)���" �(���$�E���,�-���$�A�#�� �*�+���/�&�3���� �%�� �+�� �) �( �3�- �) � / �D �-� ' � � �&�� 
�2�+�#�����%���/���$�A�6 �$�� ���"�&�)�+�#�-�)�/�D �� �,���+�#���#�-�#���%�D �-�'���&�� ���) �����I���"�. �%�. �%�&���,�-�#���%�D�' �2�+�(�3�' 
�'�3 �� �)�-�1�%�)�/�D�� �*�7�+�)�/�D �� �%�)�+�)�2�6�/�(�1 ���"���+���%�-���+�� 

�@�-�+�. �%�-�9�+�1 �*�#���,�%�)�/���)�/ �,�9 �+�)�/�(�)�'���+�(�� �2�+�(�#�-�5�� �*�,���'�#�-�#���%�5 �� �*�,���'�#�-�#���%�)�����&���.�+�#��
�-�#���%�)���*���&�#�-�#���%�5�� � � � � �0�-�9�+�1 �,�9 �/�A���,�'���+�(�5�� ���&�� �/�) �/�4�E�A�#�(�� �*�#���,�%�)�/���)�/ �,�9 �)�+�#���(�-�)�/���(�5�� 
�������"�)�/���&�# �,�� �# �*�)�/�+���"�)�/�5 �-� � �0�-�9�+�1�� ���)���+�)���(���$�A�#�� �)�*�#�,�1 �- � � �0�- �9�+ ���)�&�# �.�C �.�+�)�����(�5 
�/�1�A�A�#���� ���� �2�3�%�&������ �A�-�+�.�%�-�9�+�� �-� � �0�-�9�+�� �'�#�(���+�3�&�(���"�) �2�&�)�C���(�#�� �� �*�+���������C�(�D���" 
�*�&�3�(�# �'���-�+�#���%�D���" ���(���&�D�2 �*�#���,�%�)�/���)�/ �'�)�C�(�) �#���" �/�4�E�A�#�. �E���,�I �2���+�����#�I �'�����2�# �%�+����
� '���(�(�5 �� ���+�)���)�/�5 �*�#���,�%�)�/���� ���C ���+�)���1 ���������G�� �%�&���,�#� �#�%�3���#�� � � �� � � � � � - � + � 3 � ( � � �% ���
���� 
�� � � �� � � �� � � � � � - � - � # � $ � ) � " �( ���
�	�
�� ���
�
������ ���+�(�#�-�)�,�I�)�. �,�9 �2�/�4�E�A�� �,�-�+�����(�) �� � � �+�)���(�)�2�+�(�(�5�� 
�'���(���$ �"�+�.���)�2�+�(�(�5�� 

� 6 � & � ) � / � # � - � ) � � � * � # � � � , � E � # � - �5 �� � 6 � & � ) � / � # � - �5 � � � + � # � � � & � # � � � � �� � 6 � & � ) � / � � � � �� � , � # � & � - � ) � / � � �� � � �C 
� � � + � ! � # � & � # � - �1 

� � �3�- �) �,�%�.�*�#�(�� �"�)�+�(�6�( �'�3 �/ �,�9�/�+�,�-�/�6 �%���.�*���+�. �/���G�%�5 �2���,�-�9�*���(�#���� �����+�-�#�%�3�&�(�� 
�# �&���-���+�3�&�(�� �*�+�����"�)���1 �'�����2�# �-�D�' �#�-�) �"�)�+�(�#�(���'�# �,�9 �*�)�2�/�)�G�(�5�� �)�����)���(�� ���%�) �# �*�+����
���"�)���1 ���) �*�#���,�%�)�/���)�/ �(�� �$�����(���$ �,�-�+���(�� �� ���) ���)�&�)�'�#�-�#���%�D���" �6�&�)�/���)�/ ���C �6�&�)�/�#�-�D���" 
���)�&�)�'�#�-�)�/ �(�� ���+�.�"���$ �,�-�+���(���� �����$�9 �)���1�E���$�(�� �E���+�/���(�)�"�(�����9�� �A�����9�� �A�����)�2���&���(�9�� 
�,�&�����) �C�&�-�%���,�-�9 ���&�����) �,�&�����) � �#���&�)�/�9 � ���+���.�� �����$�9 ���+�#���&�#�E�(���-�D ���&�����) �-�1�E�#�(�%�)�/�#�-�D 
�+�)�2�*������ ���#�(���+�3�&�(�� �2�&�)�C���(�#�� �-�D���"�-�) �"�)�+�(�6�( �$�� �(���,�&�����)�/�(�5�� 

���&���,�-�#���%�5 �'�#�(���+�3�&�1 �,�9 �2���,�-�9�*���(�5 ���
���	���H�)�'�� �C�#�/�����'�#�� � ' � � �!�(���-�#�-�)� ' �� �2�#�+�%�7�(�)�' 
�� �,�*�)�+�����#���%�1 �'�.�,�%�)�/�#�-�)�'�� �� �+��� ' � � �H �� �C�#�/���� �,�9 �/ �*�#���,�E�#�-���$ �� �,�#�&�-�)�/���$ � �+���%���#�#�� 
���9 ���(�!�.�&�3�+�(�� ���C �,�.�����(�!�.�&�3�+�(�� �)�*�+�����)�/���(�5�� �B�#�/���� �,�9 �,�#�&�(�) �,���+�#���#�-�#�2�)�/���(�5�� 

� � � � � ' � ( �9 �,�.���+�(�#�%�+�)�,�%�)�*�#���%�9 �,�.���,�-���(���#�. �-�/�)�+�#�� �6�&�)�/�5 �'�#�(���+�3�&�1�� �%���+�� �) �( �3�-�1�� 
�)�0�#���1 �� �"�1���+�)�0�#���1 �����<�� �6�&�)�/�5 �'�#�(���+�3�&�1 �-�/�)�+�#�� �*�)� � � , �- � � �- �(�9 �2�&�)�C�%�. �-�D���"�-�) �"�)�+�(�6�(�� 
� � � � �+� � � ) � ( �3�- �1 ���/�#���� ���)�&�)�'�#�-�� �/���G�'�# �'�3�&�) �%���&���#�-���� �)�0�#���1 �� �"�1���+�)�0�#���1 ���������� �,�9 
�+�)�2�*�-�D�&���(�5 �����F �/ �����&���$ �"�)�+�(�#�(���� ���&�����) �/ �1�-�/�3�+���$�9 �(���*�+���/�#�����&�(�5 �A� ' � . �" �1 �� �2�"�&�.�%�1�� 
�����$�9 �*���&�#�-�#���%�5 �� ���&���.�+�#�-�#���%�)���*���&�#�-�#���%�5 �A�-�+�.�%�-�9�+�1�� � - � � �0�- �9�+�1 �/�A���,�'���+�(�5 �� �)�+�#���(�-�)��
�/���(�5 �- � � �% �#�,�-�)�� ���%�) �,�9 �)�*�6�,���(�5 �. �*�#���,�%�)�/���)�/�� 

� � � ) � & � ) � ' � # � - � # � � � % �5 � 6 �& � ) � / � � � � �� � 6 � & � ) � / � # � - �5 � � � ) � & � ) � ' � # � - �1 �� � � � ) � & � ) � ' � # � - �1 

�� �-�D���"�-�) �"�)�+�(�6�( �'���$�9 �(���$�/�4�E�A�#�� �2���,�-�9�*���(�#�� ���)�&�)�'�#�-�#���%�5 �6�&�)�/���� �� �6�&�)�/�#�-�5 
���)�&�)�'�#�-�1�� ���+�����"�)���1 �'�����2�# �(�#�'�# �(���/�2�3�$�)�'�� ���%�) �# ���) �,�#�&�-�)�/���)�/�� �6�&�)�/���)�/ �� �6�&�)�/�#��
�-�D���" ���+�#���&�6�� �,�9 �)�*�4�I �*�)�2�/�)�G�(�5�� ���+�#�����%���/�) �,�9 �,�/���-�&�)�"�(�����5�� �/�#���� �C�&�-�%���,�-�5�� �A�����5 
�� �A�����)�2���&���(�5�� �����$�9 ���+�#���&�#�E�(���-�D �� �-�1�E�#�(�%�)�/�#�-�D �+�)�2�*������ ���)�&�)�'�#�-�1 �,�9 �,�/���-�&�)�A�����5 

������ 
�� 



až modrastošedé a majú ostrohranný rozpad. Vytvárajú lavicovité alebo 
doskovité polohy v siltovcoch, ílovcoch, bridliciach, v dolomitických ílovcoch 
a ílovcových dolomitoch. 

Tieto horniny sú vytvorené z klastických ílových minerálov, karbonátov, 
oxidov a hydroxidov Fe— a z organickej substancie. Uvedené základné 
zložky sú zastúpené v rôznom pomere. Makroskopický i mikroskopicky je 
táto skupina hornín drobnozrnná. Z klastických minerálov je najviac zastúpe­
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�%�0 �6 � * �4 �J �%�0�- �0� . �* �4 
�%�0�6 �* �4 �J �%�0�- �0� . �* �4 
�=�- �0�6�* �4�J �3 � : �1 �& � / �& �$ 
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l a h . 3 

Semikvan t i ta t í vne spek t rá lne ana lýzy 

1 s nad 1 % 1-0 ,1 % 0,1 -0 ,01 % o,»i -o,ooi % porl (1,01 % 

1 S i ,Mg ,A l , Fe , Na, K , C a Mn, Ti P b , V, Cd, Ag , Ni Ga, Sn 
iCo, Or, Ba, ÍSr, I n , B 

2 Si, Mg, Al, Fe, Na, K, Ca Mn 

3 Si, Mg, Al, Fe, Na, K, Ca Mn, T i , Cu 
j Ba .Sr 

4 Si, Mg, Al, Fe, Na, K, Ca ' Mn 

Mg, Fc, Na, K, Ca Si, Mn, Al, 
Sr 

Si, Mg, Al, Fe, Na, K, Ca I Mn, Ba, Sr 

Si, Mg, Al, Fe, Na, K, Ca ! Mn, Sr 

| 8 | Si, Mg, Al, Fe, Na, K, Ca Ti , Or 

9 Si, Mg. Al. Fc, Na, K , Ca Ti , Ba 

10 Si, Mg, Al, Fe, Na, K, Ca 

11 

12 

13 

I t 

115 

16 

17 

Is 

Si, Mg, Al, Fc, Na, K , C a 

Mg, Fc, Na, Ca 

Si, Mg, Al, Fe, Na, K , C a 

Si, Mg, Al, Fc, Na, K, Ca 

Si, Mg, Al, F e , N a , K , Ca 

Ti , Ba 

I Si, Al, Sr 

Mn, Ti, Ba 
Sr 

T i . Ba 

Ti 

Si. Mg, Al, Fe, Na, K, Ca Ti , Cr, Ba 

Si, Mg, Al, Fe, Na , K, Ca 

Si, Al, Fe 

Mn, Ba, Si­
lu 

Mg, Na 

Pb , Cu, Ni, Co 
Sr, In 

P b , V, Ag, Ni 
Co, Cr, I n , B 

P b , Ga, Ti , V, 
Sn, Cu, Ni , Co 
Cr, Ba, Sr, I n , B 

P b , Cu, 7,n, Co 
Ba, I n 

Pb, Ti , V, Ni , 
Co, Cr, I n 

P b , (Ja, Tí , V 
Cu, Ag, Ni , Co 
Cr, Ba, In , B 

Pb, Mn, Ca, V 
Cu, Ag, Ni , Co 
Ba, Br, B 

Mn, V, Cu, Sl­
ín 

Pb , Mn, T i , V 
Cu, Ni, Co, Cr 
Br, In 

Pb , Mn, V, Cr 
Sr, I n 

Mn, Cu, N*i 

Pb, V, Cu, Ni 
Co, Cr, In, B 

Mn, V, Cu, Ni 
Co, Cr, Sr, B 

Pb, Mn, V, Cu, Ni 
Co, Cr, Ba, Sr 
In , B 

Mn, Ga, V, Sn, 
Cu, Ni , Co, 
Sr, B 

V, Cu, Ag, Ni , Co 
Cr 

Pb, Mn, Ti, Cu 
Zn, Ni , Co, Cr 

Ga, T i , V, Sn Ge 
Ag, Cr, Ba, B 

Ga, Sn Zn 

Ag, Zn 

Ti , V, Sn B 
Ag, Cr 

Sn, Cu, Ag Ga 
B 

Sn Zu 

Sn. In 
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���+�� ���)�� � � � . �� � � � ' �� � � � # �� � � �� ���# � � �0�� � � �3 
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hyellow colours can be found. The reddishbrown colour however predominates in the 
majority of the sandstones and shales (these rocks háve a higher portíon of F e - oxids 
and hydroxids), the grey, greyishgreen and erearny colour in most of the dolomites, 
argillaceous dolomites and dolomitie claystones and rarely with sandstones. 

f) the investigation of carbonate rocks showed, that dolomitie rocks do prevail in 
them. On the basis of some characteristic structuros, textures, minerál composition but 
also of chemical composition, they can be regarded safely as primáry dolomites, generated 
direetly by precipitation frorn solutions. According to J . P e t r á n e k (1963) and L. Cay-
eux (1935 — in J . P e t r á n e k 1963), primáry dolomites háve pelitomorphic up to 
cloddy textures, they do not contain relics of organisms and their attendant rocks are 
argillaceous dolomites to dolomitie clays. AU the mentioned features are preserved in 
each of the studied dolomites. The results of the manometric and semiquantitative 
spectral analyses (see the tables 1, 2, 3, 4 of this work) showed, that these are dolomites 
with a higher portion of noncarbonate residuum. Compared with the Míddle and Upper 
Triassic dolomites they are more contaminated. The majority of the Middle and Upper 
Triassic dolomites are throught to be secondary dolomites. 

g) D. A n d r u s o v (1959) reports that the Keuper complex generated under a conti-
nuous variance of the earth surface near the sea coast at the margin of the Vindelíce — 
Beskydy landmass. It has the eharacter of a molasse-lagoon formation, being not deve-
loped on the whole territory of the West Carpathians, but only in the región affected 
by Late Cimmerian movements of the earth's erust and on the area closely adjacent to it 
frorn south. The up to now Study of the Keuper complex of the Strážovská hornatina 
highlands Krížna unit favours these opinions showing at the samé tíme that this complex 
has rather the eharacter of flyschoid-lagoon sedimentation. The source area for the 
genesis of these rocks were the underlying Keuper eomplexes and relevantlv emerged 
erystalline massifs. 

Preložila L. Mináriková 
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This proces lasted several months. After this process we háve obtained spo-
romorphs with distinct structure, on the basis of which they could háve been 
identified and evaluated stratigraphieally. 
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Fig. 2 

Geologieal maps of the area of Spišský Štiavnik and Vikartovce 
Explanation to the fig. 1.2 
C e n t r a l C a r p a t h i a n F l y c h 

1— Middle Upper Koeene. Sandstone — claystone complex: claystones predomina-
ting or in equal ratio to sandstones. 

2— Claystone complex (nothern and southern facies): claystones predominating over 
sandstones. 

3— Basal complex (non calcareous development): conglornerates, sandstones. 
4— Basal carbonate complex: conglornerates, limestone conglornerates, breccies sand­

stones and sandy limestones with nummulites. 
7 — Sandstones 
5— L o w e r T r i a s s i c 

Melaphyre Formation: variegated sandstones, shales arkoses, layers of inelaphyres. 
6— Eruptive rocks of Lower Triassic. Melaphvres, quartz porphvries, augitic porphyries 

etc. 
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Brief geologieal outline of the area under study 

According to A n d r u s o v (1959) the complex „Werfen with melaphyres" 
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1. Railway cutt ing 
2. Borehole 495 180 m 
3. Outcrop south of the Vikartovce Ridge 
4. Trench near the tunnel 
5. Adit 13 

Palynologieal evaluation 

As not a quite equal flóra of spores is present at all the localities, eaeh of the 
mentioned localities is evaluated particularly in a brief from. 

A d i t 13 ( l o c a l i t y 5) 

From this locality I treated around 6 samples very rich in sporomorphs. 
Relatively rich were monolete spores, less abundant trilete ones. Bisaccate 
spores were predominating. 

From monolete spores were found Punclata tpcrites relalvs L e s c h i k 1955 
Punctatasporilm percussus L e s c h i k 1955, PunctataxporitPA fsp. ambiguus and, 
some species of the genus Punctatasporites, n o t determined nearer. From 
trilete spores are represented species of the gen us Micrortticulatisporites and 
Punctatisporites toralis L e s c h i k 1955, also Simplicesporites virgatus L e s c h i k 
1956, Calamospora cf. nathorstii, K l a u s 1960. 

The mentioned spores were found in all samples of this locality in small 
per cent only. In the majority of cases they formed bisaccate sporomorphs, 
the group of non-striate spores and the larger group of striate spores. 

The genera of non-striate sporomorphs include the genus Protosacculina cf. 
wodehousi J a n s o n i u s (1962). 

E x p l a n a t i o n to the fig. .'$ 
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Jugasporites delasaucei (R. P o t et K l a u s ) L e s c h i k 1956, Jugasporites 
paradelasaucei K l a u s (1964). These species are mentioned from the Per­
mian. 

Relatively abundant is the genus Klausipollenites, represent3d by the species 
described by J a n s o n i u s 1962 as form Y. Rarely was found the genus Labiispo-
rites with the species Labiisporites granulatus L e s c h i k (1956) and Labisporites 
fsp. Like at the foregoing locality also at this locality spores of the genus 
Triadispora representcd by several species. Triadispora staplini ( J a n s o n i u s 
1962) K l a u s 1964, Triadispora falcala K l a u s 1964 were found. These species, 
already distinctly Triassic, are found only sporadically in our materiál. Spora-
dically was also found the species Limitisporites moersersis, typical of the 
upper Permian. From the genus Limitisporites also spores of the species 
Limitisporites parvus were found. In the samples of this locality typical 
species of the genus Platysaccus were established, repre3ented by the species 
Platisaccus papilionis P o t o n i e et K l a u s 1954. 

From non-striate sporomorphs were also found Pityosporites zapfei P o t o n i e 
et K l a u s 1954, Gardenasporites moroderi K l a u s 1963, CJardenasporites fsp. 

Abundant were the species of the genus Vestigisporites, e. g. the species 
Vestigisporites rudis B a l m e et H e n n e l y 1955 and several new species, 
which I quote as fsp. 1. In the studied materiál a spore is also found, which 
we may assign to the genus Chordusporites with certain doubt because it is not 
súre whether the long furrow of the exina passing through the whole spore 
body is not only secondarily fissured. 

Further genera of non-striate bisaccate spores are represented, like Scu-
tasporites fsp. Relatively constant was in the samples the type of bisaccate 
spores, which I ranged to the new genus Karpatisporites'. Abundantly found 
was the species Karpatisporites sittleri, Karpatisporites oblonga, Karpatisporites 
gracilis. 

A group poorer in species form striate spores, however, represented in rich 
percentage. Most abundant from them is the genus Lueckisporites, represented 
by several species in the studied materiál. In percentage the species Lueckispo­
rites virkkiae P o t o n i e et K l a u s 1954 predominates, less Lueckisporites 
parvus K1 a u s 1963 and still less frequent is Lueckisporites globosus K l a u s 1963. 
Some species I could not háve ranged to knovn described species. Though I 
suppose new species to be concerned, preliminarily I range them only to fsp. 
without description of new species. This genus forms the majority of the 
established sporomorphs in percentage. 

Another genus richly represented from striate bisaccate sporomorphs are 
Striatites, mainly present with the species Striatites richteri J a n s o n i u s 1962 
and some species of the genus Striatites, which I mention as fsp. 1,2 etc. 

The genus Protohaploxypinus was quite abundantly represented by the 
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species Prolohaploxypinus samoilovichi H a r t 1965, Protokaploxypinus chaloneri 
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The genus Gigantosporites has also been established, represented by the species 
Gigantosporites halstadtensis K l a u s (1963). 

From the genus Vestigisporites a species was found, not corresponding to the 
described species, however, belonging to the genus Vestigisporites according 
to morphological marks. 

Relatively abundant were spores from genus Klausipollenites, mainly the 
species Klausipollenites staplini J a n s o n i u s 1962 and one species corresponding 
to the described species of the genus Klausipollenites (fsp. 1). 

In the studied samples also a small bisaccate spore was found, similar to the 
genus Vitreisporites in size. However, it differs in many morphological features. 
I háve described it as a new genus Karpatisporites including several species. 
Two from them were also found at this locality, K. sittleri and K. minimus. 

Relatively abundant was the genus Complexisporites mentioned by J i z b a 
(1962) from the Later Paleozoic. This genus is found in quite a great variability 
of species. 

Interesting is tha t at this locality háve been found species of the genus 
Triadispora, the species Triadispora staplini J a n s o n i u s 1962 K l a u s 1964 
and Triadispora crassa K l a u s 1964. 

In samples from this locality also the spores of Bharadwajispora háve been 
found, mentioned by J a n s o n i u s 1962 from the Permian of Canada. 

Relatively abundant ly are represented striate spores, mainly the genera 
Lueckisporites, Protohaploxypinus, Taeniaesporites, Striatites and Striatopo-
docarpites. 

Representation of other spores is very highly exceeded in percentage by 
species of the genus Lueckisporites, mainly the species Lueckisporites virkkiae 
K l a u s 1963. Other species of the genus Lueckisporites are represented in 
lower percentage, mainly Lueckisporites globosus K l a u s 1963, Lueckisporites 
parvus K l a u s 1963 and several species of the genus Lueckisporites differing in 
size as well as airsacs from the described species. I suppose that these are new 
species, which I am going to describe later. 

The genus Protohaploxypinus was found with two species. Protohaploxypinus 
chaloneri C l a r k 1965 and Protohaploxypinus samoilovichi H a r t 1965. 

The genus Taeniaesporites was represented by several species Taeniaesporites 
novimundi J a n s o n i u s 1962 and Taeniaesporites fsp. 1 in the investigated 
materiál. 

The genus Striatites was found with several species, Striatites bullaeformis 
S a m o i l o v i c h 1953, Striatites marginália K l a u s 1963 et the studied locality. 

The large morphological group Costati was represented by species of the 
genus Vittatina in high percentage. Present were mainly the species Vittatina 
costabilis W i l s o n 1962, Vittatina fsp. 2. As it is to be seen, this group is not 
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richly represented in species but reaches a relatively high percentage quanti ta-
tively, mainly the species Vittatina costabilis W i l s o n 1962. Another group of 
spores relatively abundant are Gnetaceaepollenites. Richly represented was the 
species Gnetaceapollenites steavesi, Gnetaceaepollenites multistriatus J a n s o n i u s 
1962 and some species, which may be considered as new ones. Here I designate 
them as fsp. only. 

In the studied materiál were sporadioally found the species Weylandites 
indieus B h a r a d w a j 1969, Decusatisporites delineatm J a n s o n i u s 1962 and 
Aumavrisporites cf. striatus J a n s o n i u s (1962). Sporadically were found 
species of the genus Cycadopites (Entylisa cymbatus) and a species of the genus 
Cycas, similar to that mentioned by P a u t s e h 1958 from the Triassic of 
Poland. 

At the investigated locality I háve found a sporomorphous materiál very 
rich also quantitavely, from which only the prevailing par t is mentioned here. 
.Some sporomorphs were fairly corroded and not suitable for determination. 
However, they mostly were belonging to the group of bisaccate striate spores. 

T r e n c h 1 k m s o u t h of Y ' i k a r t o v c e ( l o c a l i t y 3) 

From this locality I received samples for polien anaíysis from the dark-grey 
pelitic-psamitic complex. The samples were very rich in sporomorphs, however, 
having the eharacter of the samples from the locality trench near the tunnel 
and adit 13 in their composition. 

More than 50% sporomorphs are formed by spores of the genus Lueckispori­
tes, mainly Lueckisporites virkkiae P o t o n i e et K l a u s 1953, Lueckisporites 
globosus K l a u s 1963 and Lueckisporites parvus K l a u s 1963. Relat ively 
abundant are Calamospore fsp., Punctatisporiles and Lycospora. From bi-
saccata sporomorphs I found a spore of the genus Klausipollenites staplini 
. J a n s o n i u s 1962 very sporadically Triadispora staplini K l a u s 1964, Gigan­
tosporites, Platysaccus papilionis P o t o n i e et K l a u s 1954. From str iate 
sporomorphs, beside the mentioned Lueckisporites, Striates marginalis K l a u s 
1963, Striatites fsp., Taeniaesporites labdacus K l a u s 1963 are found at this 
locality. From the superior group Costati very well preserved individuals of the 
genus Vittatina were found, with the species. Vittatina hiltonensis C h a l o n e r 
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cutting and borehole 495 in 180m to be similar. Equal is also the sporomorph 
association from the localites: trench near the tunnel, adit 13 and locality 
1 km south of Vikartovce. 

B o r e h o l e 495 180 m ( l o c a l i t y 2) 

The sample at this depth was positive on sporomorphs but by far not as 
rich in species as the samples from other localites. Above all no trilete or 
monolete spores.were found. From bisaccate spores the genera Lueckisporites, 
Complexiaporites, Taeniaesporites, Protohaploxypinus, Jugasporites lueckoides 
K l a u s 1963, Triadispora fsp., cf. Chordasporites, Lueckisporites with two 
species, quite abundantly Lueckisporites virkkiae P o t o n i e et K l a u s 1954. 
Striatites fsp., Klausipollenites staplini J a n s o n i u s 1962, Karpatisporites, 
Gnetaceaepollenites steevesi J a n s o n i u s 1962, Cycadopites follicularis W i l s . 
et W e b s t e r 1946, Cycadopites cymbatus B a l m e et H e n n e l y 1956, Cycado­
pites fsp. R. (according to J a n s o n i u s 1962) were found. 

R a i l w a y c u t t i n g ( l o c a l i t y 1) 

From this locality I háve treated 6 samples from the whole profile of the 
outcrop 1 m high and 6 m widde. All samples were positive on sporomorphs, 
mainly rich in bisaccatae spores of the new genus Karpatisporites. Monolete 
and trilete spores are represented by some genera known from the Triassic 
of Európe, o. g. Zebraaporites fsp. Simplicesporites virgatus L e s c h i k 1966, 
Calamospora n/ilhorstii K l a u s 1960, Aculeisporites variabilis J a n s o n i u s 1962. 
From other spores the genera Apiculatisporiles and Punctatisporites were 
found. All other established sporomorphs belong to bisaccate spores and to the 
group Costati. 

In the studied samples were found most abundant ly spores of the genus 
Karpatisporites, very similar to the genus Vitreisporiles appearance and size. 
From the genus V itreisporiles spores of the species V itreisporiles pallidus 
N i l s s o n 1958 were found quite sporadically. Spores o f the genus Triadispora 
were represented by the species Triadispora staplini K l a u s 1964, Triadispora 
crassa and Triadispora falcata K l a u s 1964, also Vestigisporites fsp., Complexi­
sporites polymorphosus J i z b a 1962, Lueckisporites virkkiae P o t o n i e et K l a u s 
1954, Lueckisporites parvus K l a u s 1963, Labiisporites fsp., Taeniaesporites 
labdacus K l a u s 1963 and species of the Striatites, from which the species 
Striatites marginália K l a u s 1963 could háve been determined only. Other 
spores were too múch corroded and consequently undeterminable nearer. 

The group Costati was represented vy Vittatina hiltonensis C h a l o n e r et 
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Gnetaceaepollenites multistriatus J a n s o n i u s 1962, Gnetaceaepollenites steevesi 
J a n s o n i u s 1962 and from the genus Cycadopites the species Cycadopites 
cymbatus, Cycadopites follicularis W i l s . et W e b s t e r 1964, Cycadopites 
dijkstrae J a n s o n i u s 1962, háve been found. Beside these species two different 
species of the genus Hystrichosphaeridium were found, which could indicatc 
marine environment. 

Comparison of the sporomorph horizont frorn Spišský Štiavnik with psUen 
horizont of Permian sediments from adjacent areas 

According to H a r t 1969, from the standpoint of world extension large 
floristic regions with different flóra regarding to other floristic regions exist 
in the Permian. They are as follows: 

a) Gondwana flóra 
b) Euroamerican flóra 
c) Cathaysian flóra 
d) Angarian flóra 

Correlation of results of one floristic región with another could lead to errors. 
Therefore in this chapter I intend to devote to correlation of our results with 
palynological results from the West Carpathian región and Euroamerican 
región. 

From the Malé Karpaty Mts. C o r n á and I l a v s k á (1962) mentioned 
Permian sporomorphs. The component predominating of the spore picture are 
Lueckisporites virkkiae and Lueckisporites richleri, also Pityosporites zapfei 
and Klausipollenites schaubergeri. Other bisaccate spores are represented in 
lower percentage. More abundant are Zonales and Azonales. The autoresses 
also quote the occurrencc of the genus Florinites, however, with question-mark. 
Irrespective of more richness in species as well as genera of our polien spectrum, 
there are certain differences pointing to a younger age of our sediments than 
the Permian in the Malé Karpaty Mts. They are mainly Florinites, not found 
in our materiál any more, their range is generally mentioned until the Upper 
Permian only generally. A difference consists also in higher percentage of 
representation of Triletes, Zonales and Azonales spores in our materiál and 
the presence of some typical Triassic spores. 

S n o p k o v á (1963) also mentioned the results of palynological evaluation 
of the borehole from Lošonec Upper Permian in age. Comparison with her 
results shows the sporomorph picture of the borehole from the Lošonec area 
in the Malé Karpaty Mts. to be indubitably poorer in species than our sporo­
morph picture; as most abundant she mentions the genus Pityosporites fsp., 
then Klausipollenites shaubergeri, Pityosporites zapfei and only afterwards 
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Text -p l . 1, l a , l b F r^qu^ncy repres->ntation o f s p o r s and po lbn from localit ies 1—5 
in the area of Spišský Št iavn ik and V ikar tovce . 
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3 Punctatisporites toralts 
4 Punctatisporites fissua 
5 Punctatisporites fsp. 1. 
(i Microreticulatisporites 

fsp. 1. 
7 M' icroreliculati'spor Hen 

fsp. 2. 
8 cf. Zebrasporites 
9 Aulisporites canalis 

10 Aulisporites cf. astigmo-
8US 

11 Lyeospora fep. 
12 Apiculatisporites aculea-

tus 
13 Apiculatisporites fsp. 
14 Apiculatisporites plica-

lU8 
I ."j Punetatsporites velatus 
I 0 Punctatasporites percus-

SU8 
17 Punetasporites cf. ornú-

tus 
18 Pimetatsporites fsp. 
1!) Simpliceaporites virgatus 
20 Simpticesporites lunsen-

sis 
21 Aculeisporites rariahilis 
22 TriaiUspora staplini 
23 Triadispora crassa 
24 Triadispora falcata 
25 Pityosporites zapfei 
2i> Pityosporites schauberge-

r i 
27 Pityosporites fep. 
28 Jugasporites delasaucei 
29 Jugasporites paradelasa-

ucei 
30 Jugasporites fsp. 

31 Vestigisporites r ml in 

32 Vestigisporites fsp. 

33 cf. Chordasporites 
34 Klausipollenites schau-

bergeri 
35 Klausipollenites utajili n i 
36 Klausipollenites forma F 
37 Klausipollenites fsp. 
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42 Karpatisporites minimus 
43 cf. Karpatisporites 
44 V itreisporiles pallidns 
45 Alisporites cf". grauvogeli 
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47 Labiisporites granulatus 
48 Labiisporites fsp. 
49 Limitisporites parvus 
50 Jyirnitisporites moersensis 
51 JAmilisporites fsp. 1 
52 Limitisporites fsp. 2 
53 Scutasporites fsp. 

54 Protosaeeulina vodeliou-
si 

55 Gardenasporites moroderi 

56 Gardenasporites fsp. 
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tensis 
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59 Complexisporites poly-
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60 Taeniaesporites lahdacus 
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64 Protohaploxypinus cha-
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66 Lueckisporites rirkkiae 
67 Lueckisporites globosus 
68 Lueckisporites parvus 
69 Lueckisporites microgra-

nulatus 
70 Lueckisporites cf. rirk­

kiae 
71 Lueckisporites fsp. 
72 Striatites richteri 
73 Striatites rnarginalis 
74 Striatites fsp. 
75 cf. Striatites 
76 Striatosaccites bullaefor-

mi8 
77 Weilandites indicus 
78 Weilandites minutus 
79 Gnetaceaepollenites elip-

tieus 
80 Gnetaceaepolhnites 

steevesi 
81 Gnetaceaepollenites 

extensus 
82 Gnetaceaepolhnites 

multistrialus 
83 Oto eíaeeaepolUn iles fsp. 1. 
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Štiavnik. Therefore an equal age of the Upper Permian from Lošonec and the 
sediments from Spišský Štiavnik cannot be taken into consideration. 

K a l i bo v á (1967) presented palynological results from the Permian of 
Broumov, mentioning some species of striate spores and tlie genus Nuskoispo-
rites. Comparing with our results 1 eondude the flóra of the Broumov Permian 
to be poorer in species and older than the sediments studied by us. 

L e s c h i k (1956) mentioned from salt clays of Neuhof, Zechstein in age, 
a ílora typical of Upper Permian spore spectra. They are: Nuskoiaporite-fí and 
others, also found in our materiál (beside Nuskoisporites). The author does not 
quote the oceurrence of any Triassic spores, the association of Cycadopites, 
Gnetaceaepolhnites and Vittatina, which are very richly represented in our 
materiál. 

Very important for the Carpathian Permian-Triassic development is corn-
parison with the Alpine development of flóra in that periód. The Alpina 
Permian and Triassic was treated by K l a u s (1960, 1963, 1964) and SO we 
háve a rich comparative sporomorph materiál from this región similar geolo-
gically. 

K l a u s (1963, J964) mentioned characteristic Upper Permian assemblages 
containing all types of spores also found in the studied materiál from Spišský 
Štiavnik beside the genus Nuskoisporites. The author also mentioned charac­
teristic Lower Triassic species, some of which are also found in our materiál 
as Tritulispom síaplini, Trituli-spora falcata, Triadispora crassa and Alisporites 
cf. grauvogeli. 

This sporomorph picture from the Alpina Permian and Lower Triassic 
was of múch help to us in considering the age of sediments investigated by us. 
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by us the fern component of the superior groups Triletes and Monoletes is 
represented in relatively low percentage, according to G r e b e (1970) it is just 
this component that is rieher represented than the bisaceate spores. However, 
spores of the genus Vitreisporitm are found with it, not mentioned from the 
Permian by other European authors. 

J a n s o n i u s (1962) mentioned many common sporomorph species from the 
Permian and Lower Triassic of Canada, also found in our materiál. He also 
quoted the oceurrence of the genus Vitreisporites in the Upper Permian, the 
genus Aumancisporites as the most abundant ly represented throughout the 
Permian and passing also into the lowertnost Triassic according to him. 
According to K l a u s (1964) a par t of the Klausipolleriites staplini J a n s o n i u s 
1962 polien is Triadispora staplini, mentioned to be found from the Middle 
Permian, with the most abundant oceurrence in the Triassic, by J a n s o n i u s . 
Based on comparison with his results it could be said that the Permian micro-
flora from Canada given by J a n s o n i u s is very similar to our flóra from 
Spišský Štiavnik However, his dáta are eontradictory palynological results 
from the Permian and Triassic of Európe. 

According to B a l m e (1963), for instance, the genus Vitreisporites started 
to appear in Európe as late as the Triassic. 

These differences of the dáta of oceurrence of many genera found in Európe 
until the Lower Triassic therefore permit us to consider a somewhat different 
development of the Permian flóra in Canada. 

For stratigraphic evaluation of our sediments therefore we shall earry out 
correlation mainly with the results of the European Permian basin and Lower 
Triassic. 

V i s s c h e r (1971) treated detailed floristical dáta for the Upper Permian 
and Lower Triassic. He especially delt with the problém of the Permian and 
Triassic botmdary on the basis of microfloristical evaluation. The author tried 
to solve strat igraphy according to phylogeny of some genera of spores, e. g. 
the genus Lueckisporites, from which the genera Gutalapollenites and títella-
pollenites developed. The latter two appeared already in the Triassic. The 
author distinguished leading types of spores, also �������������(������ ������������������ � � �� 
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Based on the restdts of palynological investigation of the Spišský Štiavnik 
area these eorrelation studies of great importace in considering the age of the 
whole complex. I am going to mention it in the following chapter. Here I 
should like to touch the problém of a certain transitional periód at the begin-
ning of the Triassic and to the end of the Permian when the Permian flóra 
was predominating as mentioned by the quoted authors, however, already 
a certain percentage of Triassic sporomorphs is found. This �.���"�� �� ���)�%�� � � � � �# 
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by a mixed Permian and Lower Triassic flóra. Questionable is, where šuch 
a flóra is to range. According to the percentage of representation, šuch a flóra 
should be considered as uppermost Permian in age. 

Remarks to the age of the sediments under study 

Considering the age of the sediments under study I was based on a very rich 
sporomorph materiál and its correlation with palynological results from the 
región of the Euroamerican Upper Permian and European Lower Triassic. 

The whole microfloristic assemblage shows a mixed Upper Permian and 
Lower Triassic flóra to be concerned. In the whole polien picture (PI. 3) are 
predominating Permian species like Lueckisporites virkkiae, Inieckisporites 
parvus, Lueckisporites globosus, Jugasporites delasaucei, Limitisporites moer-
sensis, rarely Potonieisporites and the genus Vittatina. The genus Lueckisporites 
forms up to 50 % of all sporomorphs in the majority of samples. On the other 
hand, however, typical Triassic sporomorphs are present in all samples, like 
Triadispora staplini, Triadispora crassa, Triadispora falcuta, Alisporites cf. 
grauvogdi, exclusively mentioned from the Lower Triassic. These Triassic 
sporomorphs form only a small percentage of the oceurrence when compared 
with the Permian ones. 

Considering the age of this complicated spore — polien diagram í took into 
account the following facts: 
1) Among the studied materiál Upper Permian spores and polien were predo­

minating (90%). According to investigations of the previously mentioned 
authors, in the Euro — Asiatic Permian basin with a similar high percentage 
were represented the most characteristic Upper Permian species, which 
formed main representation also in our spore — polien diagram. 

2) In the materiál under study also youger elements of flóra were found, 
mentioned from as early as the Triassic by many authors (Triadispora, 
Vitreisporites). 

3) Quite a high percentage of spores and polien, which started to oceur only 
from the uppermost Permian, is found among the observed materiál (some 
species of the genus Cycadopites, Alisporites and others). 
On the basis of these observations I conclude that a periód transitional betwe-

en the Upper Permian and lowermost Triassic existed when Permian types of 
flóra were still predominating, but abready also Triassic forms appeared. 

The latter are found in polien diagrams from other areas in Triassic asso-
ciations in Lover Triassic sediments. I shall deal with their significance for 
dating of sediments after evaluation of a larger amount of samples from 
a wider area. So far for the sediments under study from the area of Spišský Štiav­
nik I consider predominance of Permian spores and polien as important. On the 

160 



basis of their occurence, correlation with many polien diagrams from the 
Upper Permian therefore I consider the observed sediments as equivalent to the 
uppermost Permian. 

a) The older studied complex was proved the localities 5 (Adit 13), no. 4 
(Trcneh near the tunnel) and 3 (Outcrop 1 km south of the Vikartovce Ridge). 

b) The younger complex has been found at localities 2 (Borehole 495 180 m) 
and 1 (Railway cutting). 

a) The older complex, not different from the younger in lithologv in any way, 
is marked by very rich representation of the genera Lueckisporites virkkiae,, 
Lueckisporites parvus, Lueckisporites globosus, Pityosporites zapfei, Potonieispori-
tes fsp., Complexisporites and other (see tab. 3). From Triassic sporomorphs 
are represented Triadispora staplini, Triadispora crassa, Triadispora falcala, 
quite a high percentage of the group Gnetaceaepollenites and Cycadopoites. 

b) The younger complex contains a higher percentage of Triassic sporo­
morphs and sporadically the species Vitreisporites pallidus, considered as 
Mesozoic spore by the majority of authors. Beside this species some Triassic 
spores like Zebrasporites, Chordasporites, Simplicesporites háve been found 
at the studied localities. However, also Upper Permian spores of the genus 
Lueckisporites were predominating in the polien spectrum of these im per­
centage, mainly with the species Lueckisporites virkkiae and L. parvus. Setting 
out from the palynological investigation of a very rich assemblage from several 
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Punetatisporites he assigns to the family Polypodiaceae with a question-mark. 
Vitreisporites he considers as spores of the order Caytoniales. The genus 
Lueckisporites is considered by V i s s c h e r (1971) as corresponding to the genus 
of Ullmannia bronni G ô p p e r t , the most abundantly represented macrofossil 
in the Zechstein. K l a u s considers Jugasporites as the genus Ullmannia fsp. 
and Lueckisporites as the genus Callipteris. Taeniasporites is given by Lese h i k 
(1955) into relationship with the genus Gnetáles and Illinites with primitive 
Gymnospermae. 

Polien of the group Cycadopites are ranged to the genera Cycadales and 
Ginkgoáles by V i s s c h e r and C o m m i s a r i s (1968). According to � ( � � � � � � � � �� 
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Vitreisporites in shape. Distinguished, as also 



airsacs. In some cases they 
form creseent — shapcd thicke-
nings. The groove of the exine 
is mostly distinetly indicated, 
however sometimes less dis-
t inct in this speoie.s. The exine 

of the centrál body is granular. The exine of the airsaes, which are ha 
ploxyoidal, is reticulate. Distinguished from the species K. oblonga n. fs] 
in having smaller spores, not exceeding 25 u. The structure of the eentrž 
body is finer punctuate. The size of the centrál body is 8 — 9 u. The aii 
sacs are 10—12 u in size. The whole spore is not larger than 25 u. 

L o c u s t y p i c u s : Spišský Štiavnik, trench near the tunnel. 
S t r a t u m t y p i c u m : Upper Pcrmian. 
O c c u r r e n c e : Abundant in the studied materiál. 



cf. Karpatisporites 
\ - y ) [ j UPI . VII, fig. 20-23 

A feature common to our specimens with the genus Karpatisporites is the 
size and crescent- shaped thicknenings at the base of airsacs. However, they 
are lacking the vertical furrow of the exine, characteristic of this genus. 
Distinguished from the genus Vitreisporites in having crescent- shaped 
thiekening at the base of airsacs. Some species display a distinet Ymark in the 
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EVA PLANDEROVA 

PALYNOLOGICKÝ VÝSKUM MELAFÝROVEÍ SÉRIE CHOCSKEJ JEDNOTKY V SV 
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b) Mladšie súvrstvie bolo preukázané v lokalitách 2 (vrt 495, 180 m) a 1 (zárez 
železnice). 
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F a u n a : Vápnité huby — Follicatena mulica, Vesicocaulis depressus, Vesi-
cocaulis carinthiacus,Cystothalamia bavarica, Uvanella irregularis, Stylothalamia 
dehmi. Vápnité huby opísané E . J a b l o n s k ý m (1971) zo svetlých vápencov 
poukazujú na ladin. 

Na sedimentáciu biohermných vápencov až do spodného kárnu (júlu) 
poukazujú karnské brachiopódy ich laterálneho ekvivalentu — gravelovo-ko-
ralových vápencov, ktoré v Revúckej doline zodpovedajú vrchnej �I���0�1�' � �'�-��
�&�#�/ �+�, �H�!�& �3�8�.�#�,�!�-�3�� 
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�5�A�8�5�6�4 �7�8�0�,�9�:�6�8�, �/�3�(�<�5�C�/�6 �+�6�3�6�4�0�:�; �7�6�;�2�(�@�;�1�F �(�1 �7�6�P�,�:�5�C �6�6�3�0�:�?�	 � � �6�8�( �4�0�5�0��
�-�,�8�? �9�F �8�6�@�M�D�8�,�5�C �< �*�,�3�,�1 �6�)�3�(�9�:�0�� �6�2�8�,�4 �7�6�P�,�:�5�O�*�/ �9�,�9�0�3�5�O�*�/ �-�6�8�(�4�0�5�0�-�C�8 �9�F � : �6 
�5�(�1�4�B �������������������� �������	�
���� � � � � � 6 � , � / � 5 � � � ' � ( � 5 �	 �,�: � � � 8 � 6 � 5 � 5 � 	 � � �� �������������������� �������������� 
�������������� � � � % � , � ? � 5 � 9 � * � / � , � 5 � 2 � � �� �������������������� �������������� ���������������
���� � � � � � ) � , � 8 � / � ( � ; � 9 � , � 8 � � �� ����������
������������ �9�7�	 ���(�-�-�	 �������������� ������������������ �������������������� �9�7�	 ���*�-�	 �	�������������������� �� �������������������� 
���������������� � � � � � 8 � 0 � 9 � : � 	 � � � " � 6 � 3 � 3 � 4 � � �� �������������������� �9�7�	 ���(�-�-�	 �������
�������������� �������������������� �9�7�	�� 

�� ���;�:�6�8�0 �+�(�2�;�1�F �+�8�	 � � �	 �� �?�9�:�8�0�*�2�C�4�; �@�( �;�8�P�,�5�0�, �+�(�9�?�*�3�(�+�(�*�,�D �( �*�,�5�5�C �7�8�0�7�6�4�0�,�5�2�? 
�2 �7�8�6�)�3�,�4�(�:�0�2�, �( �+�8�	 ���	 � � �,�5�+�8�,�1�A�2�6�<�,�1 �@�( �;�8�P�,�5�0�, �-�6�8�(�4�0�5�0�-�C�8�	 

������ 



Glomospira sp. (aff. parahlla), ? Glomospirella friedli K r i s t . - T o l l m , 'i Herni-
gordius sp., Glomospirella sp., Gaudryina aff. triadica K r i s t . - T o l l m , Valvulina 
sp., ? Endothyra sp., ? Arnmodiscus sp., Trochammina sp. (aff. alpina), Tro. 
chammina sp., Trocholina sp., Ophthalmidíum sp., ? Agathammina austroalpina 
K r i s t . - T o l l m et T o l l m . 

Biogénny detrit �O�0�<�2�/�3�9 �/�5�-�2�3�-�(�3�9 �% �6�'�,�5�<�2�3�/ �0�%�1�)�0�-�&�5�%�2�)�,�-�<�7 �6�% �9�:�;�2�%�O�8�.�) 
�(�3�/�3�2�%�0�M�1 �;�%�3�&�0�)�2�?�1 �% �
�������	�����R �;�9�=�O�K�% �2�)�4�5�)�6�%�,�8�.�) �
���	�� �1�1�� ���/�5�)�1 �7�3�, �3 �6�B 
�4�5�?�7�3�1�2�>�� �3�6�7�5�%�/�@�(�:�� �3�.�)�(�-�2�)�0�> ���:�%�2�3�4�,�:�)�)�%�)�� �+�%�6�7�5�3�4�@�(�: �% �4�5�3�&�0�)�1�%�7�-�'�/�> 
�3�5�+�%�2�-�;�1�:�� 

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

�����G�������-�?�5�2�-�/�. �% �8�0�-�7�2�?�/�: �,�0�%�9�2�>�,�3 �(�3�0�3�1�-�7�8 �3�( ���-�4�7�3�9�6�/�)�. ���6�%�(�: 

�� �3�5�+�%�2�-�;�1�3�1�� �/�7�3�5�> �6�% �2�%�K�0�- �4�5�- �1�%�4�3�9�%�'�?�)�, �4�5�<�'�%�'�, �2�% �; �<�4�%�(�2�M�' �, �6�9�%�,�3�'�, 
���?�;�/�:� ' �, �"�%�7�-�)�5 �9�3 �9�5�'�,�2�3�7�5�-�%�6�3�9�M�'�, �(�3�0�3�1�-�7�3�'�, �'�,�3�O�6�/�>�,�3 �4�5�?�/�5�3�9�8 �9 �3�&�0�%�6�7�? 
���-�4�7�3�9�6�/�)�. ���6�%�(�:�� �4�%�7�5�-�% �%�. �0�%�6�7�B�5�2�-�/�: �% �8�0�-�7�2�?�/�:�� �$ �0�%�6�7�B�5�2�-�/�3�9 �6�- �2�%�.�9�=�O�K�-�8 
�4�3�;�3�5�2�3�6�R �;�%�6�0�8�,�8�.�B �4�5�?�6�0�8�K�2�?�'�- �O�)�P�%�(�) ���)�+�%�0�3�2�(�3�7�-�(�%�)�� � / �7�3�5�> �7�8 �4�3�6�/�:�7�0�- �7�%�/ �> 
�&�3�,�%�7�> �;�&�)�5�:�� �%�/�> �(�3�6�-�%�P �; �7�3�, �7�3 �6�B�9�5�6�7�9�-�% �9 �$�<�4�%�(�2�M�'�, � � �%�5�4�%�7�3� ' �, �2�-�) �6�B 
�; �2�<�1�)�� 

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

���%�/�5�3�*�%�8�2�% �8�9�)�(�)�2�M�'�, �6�/�8�4�?�2 �9 �K�7�8�(�3�9�%�2�)�. �3�&�0�%�6�7�- �4�3�'�,�<�(�;�% �; �0�3�/�%�0�?�7�� 
�2�% �3�;�2�%�O�)�2�-�) �/�7�3�5�M�'�, �4�3�8�L�?�9�%�1�) �(�3�/�8�1�)�2�7�%�O�2�> �&�3�(�: �;�,�3�(�2�> �6 �+�)�3�0�3�+�-�'�/�3�8 
�1�%�4�3�8 ���4�3�;�5�- �1�%�4�8 �0�3�/�%�0�?�7���� �$�?�6�/�%�0�- �6�1�) �.�8 � . �) �( �2�%�/ �; �9�M�'�,�3�;�3�9�� �9 �4�5�)�9�%�L�2�)�. 
�1�-�)�5�) �9�K�%�/ �;�3 �6�8�7�-�2�:�� �9 �/�7�3�5�)�. �6�% �,�3�.�2�) �9�:�6�/�:�7�8�.�B �0�8�1�%�'�,�)�0�: �4�5�)�4�0�2�)�2�> ���)�+�%��
�0�3�(�3�2�7�-�(�1�- �% �-�'�, �9�M�6�/ � : �7�: �3�.�)�(�-�2�)�0�> �6�4�5�)�9�<�(�;�%�.�B �%�. �2�-�)�/�7�3�5�> �(�%�0�K�-�) �0�%�6�7�B�5�2�-�/�: 
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Obr . 3 Mapka paleontologických lokalít „Hlavný dolomit" �������:�&���0���# �$�%�/���%�#�)�( �#�� �����$��
�'�#�)�&������ ���&�����* 

� � � � � � �� �� �����$ �#�� �$��� ���#�"�'�#� �#���������  � �#����� ���'�����& �4�� � � �( �$� ' � � �#� �#�! � � � ' �� �#�� �'���� �����#�: �"���$�$�� ���%�#�! �����$��
�'�#�)�&���, ���&������ 

�� �(� ���'�"�/���*�� ���7���'���* �&�1 �+�������#�)���"�. � ���" �����# �������%�,�� �+�)�-�:�7�� �"���1�$� �"�. ���8 �1� �#�!���#�)���'�.�� 
�&�����%�,�"���* �(� ���'�"�/���#�) �&�1 ���7�'�� �"���)������ �%�#�+� �#�8���"�. �� �)�*�$�������"�.�� �'�����8�� �&�� �+�������#�)��� �� 
� ���" ������ �#���'� ���:���*�� �������'�# �#���#� �"�#�&�'�� �+�"���!�#�8�=�#�)��� �� ���%�(���#�)�. �(�%�:���"���� ���������"���#�) 
�� �$�%�� �!�"�#���9���� �&�� ���#� �# �'�%������ �������������
�	�? � ���" �& �%�#���#�)�9�! �(�%�:���"�/�!�� ���%���'�# �& �)�9�"���!��
���#�( ������������ ���������������������	������ ���������� ������������ �
�����	������ �� �����������������������	�������
 ���������	 
�����������������
�� �� �������>�=���!�� ������ � ���" ���# ����� ���#�)���� �'�����(�<���*�� 

�������%�����'���% �$�%����� �#�8���"���� �$�%�,���� ���� ���"���#�%�!���'�/�)�"�* �� �$�%�����$�#��� �����,�!���� �8�� �;��� �7�/�! 
�����#�&�'�%���'�����%���>�������9�! �)�9�&���(�!�#�! ���#� �#�!���'�#�) �)�%�����"�.���# �'�%�����&�( �&�� �$�#�����%�/ �+�/�&�����? 

���� �
���#� �#���������. �$�%�/������ �
�( 
���	�	 



materiál, ktorý pomôže �<�9�D�<�3�/�Q�3�W �:�+�6�/�9�8�>�9�6�9�1�3�-�5�G �+ �=�>�<�+�>�3�1�<�+�0�3�-�5�G �:�<�9�,�6�G�7�C�� 
�8�+ �5�>�9�<�G �@ �>�/�4�>�9 �9�,�6�+�=�>�3 �8�/�,�9�6�9 �7�9�R�8�G �.�+�W �������������T�� 

�#�<�3 �=�:�<�+�-�9�@�+�8�H �0�+�?�8�3�=�>�3�-�5�G�2�9 �7�+�>�/�<�3�E�6�? �8�E�7 �:�9�7�9�2�6�+ �-�/�8�8�S�7�3 �<�+�.�+�7�3 
�.�<�� ���� � '�G�1�2 �M � ! � / � ? � , � < �+ �8 � . � > �9 �@�E �� �D�+ � �� ������ �������������� �!�	�������������� 
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Neomegalodon (Neomegalodon) carpaticus K o c h a n o v á s p . n. 

Tab. X X X I I , X X X I I I ; tab. XXXIV, obr. 3; tab. XXXV I I , obr. 1 - 3 

H o l o t y p : jedinec vyobrazený na ���������O�/�) �	�� �E �	�
 �6�% �2�%�'�,�=���0�<�% �9 �<�&�-�)�5�/�%�'�, ���)�3�0�3�+�-�'�/�?�,�3 
�B�6�7�%�9�8 ���-�3�2�K�<�% �H�7�B�5�% �9 ���5�%�7�-�6�0�%�9�) �6 �-�2�9�� �L�� ���"���	�� 

� � � ) � 5 � - � 9 � % � 7 � - �3 � 2 � 3 � 1 � - � 2 � - � 6 �� ���3�(�O�% �+�)�3�+�5�%�*�-�'�/�?�,�3 �9�K�6�/�;�7�8 �9 ���%�5�4�%�7�3�'�,�� 
� ! � 7 � 5 � = �7 �8 �1 � 7 � ; � 4 � - � ' � 8 � 1 �� �#�5�'�,�2�K �/�%�5�2 �%�J �6�4�3�(�2�K �2�3�5 �9�5�'�,�2�3�7�5�-�%�6�3�9�?�,�3 �(�3�0�3�1�-�7�8 �'�,�3�L�6�/�?�,�3 

�4�5�@�/�5�3�9�8�� 
� � � 3 � ' � 8 �6 � 7 � ; � 4 � - � ' � 8 �6 �� �$ �6�9�%�, ���@�<�/�;�'�, �"�%�7�-�)�5 �9 �(�3�0�-�2�) � �)�9�B�'�)�.�� �6�)�9�)�5�2�) �3�( ���-�4�7�3�9�6�/�)�. ���6�%�(�;�� 

���-�%�+�2�A�<�%�� �!�-�0�2�) �(�3 ���N�J�/�; �4�5�)�7�-�%�,�2�8�7�= �6�'�,�5�=�2�/�% �1�= �O�%�9�B �1�-�6�/�8 �9�-�%�' �9�;�/�0�)��
�2�8�7�B �6 �9�5�'�,�3�0�3�1 �6�-�0�2�) �<�%�,�2�8�7�K�1 �(�3�4�5�)�(�8�� ���8�2�8�0�% �.�) �,�0�&�3�/�=�� �<�%�&�)�5�= �7�)�1�)�5 �'�)�0�B 
�4�5�)�(�2�B �,�3�5�2�B �6�7�5�%�2�8�� ���5�- �9�3�2�/�%�.�I�3�1 �3�/�5�%�.�- �.�) �3�,�5�%�2�-�L�)�2�= �������P �9�K�5�%�<�2�3�8 
�,�5�%�2�3�8 �% �4�5�- �.�)�. �8�/�3�2�L�)�2�@ �0�)�J�@ �4�5�)�(�2�K �6�9�%�0�3�9�K �3�(�7�0�%�L�3�/�� �# �<�%�(�2�)�. �3�&�0�%�6�7�- �6�% 
�2�%�'�,�=�(�<�% �6�7�5�1�=�� �2�% �O�%�9�)�. �1�-�6�/�) �I�-�5�I�-�% �=�5�)�%�� �3�(�(�)�0�)�2�= �3�( �7�)�0�% �1�-�6�/�; �,�5�%�2�3�8 
�<�&�-�)�,�%�.�B�'�3�8 �< �9�5�'�,�3�0�8�� 

� � � % � 7 � ) � 5 � - � = � 0 �� � � �%�( �5�= �7�5�3�'�, �3�&�3�.�1�-�6�/�3�9�K�'�, �.�)�(�-�2�'�3�9�� �# �(�9�3�'�, �.�) �4�5�%�9�= �1�-�6�/�% 
�2�)�B�4�0�2�= �% �9�3�L�- �O�%�9�)�. �4�3�/�0�)�6�2�8�7�= �% �4�3�6�8�2�8�7�= �(�3�4�5�)�(�8�� �M�%�0�I�-�) �I�7�;�5�- �O�%�9�? �% �(�9�) 
�4�5�%�9�? �1�-�6�/�; �6�B �<�%�'�,�3�9�%�2�? �7�-�)�J �0�)�2 �%�/�3 �2�)�B�4�0�2�? �.�%�(�5�=�� 

�  � 3 � < � 1 � ) � 5 �; ���9 �1�1���� �O�%�9�= �1�-�6�/�% �,�3�0�3�7�;�4�8�� �9�K�I�/�% �
���� �(�N�J�/�% ���
�� �4�5�%�9�? �1�-�6�/�; 
�4�%�5�%�7�;�4�3�9�� �9�K�I�/ �% �� ���� �(�N�J�/�% ������ �9�K�I�/�% �� ���� �(�N�J�/�% �	���� 

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

���3�'�- �6�% �2�=�1 �2�)�4�3�(�%�5�-�0�3 �<�@�6�/�%�P �%�. �<�=�1�/�3�9�K �%�4�%�5�=�7 �.�)�(�-�2�'�3�9�� �8�J �-�'�, �'�)�0�/�3�9�K 
�,�%�&�-�7�8�6 �-�'�, �(�3�6�7�%�7�3�L�2�) �3�(�0�-�I�8�.�) �3�( �3�6�7�%�7�2�K�'�, �(�3�6�-�%�O �<�2�=�1�;� ' �, �(�5�8�,�3�9 �L�)�O�%�(�) 
���)�+�%�0�3�(�3�2�7�-�(�%�)�� 
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Neomegalodon (Neomegalodon) sp. n. 

tab. XXXV, obr. 3; tab. XXXVI, obr. 1-2 

M a t e r i á l . Jedno obojmiskové jadro poškodené v areálnej oblasti a s odlo­
menými vrcholmi, jedno jadro pravej misky v hornine, jedno neúplné jadro 
pravej misky a jeden úlomok. 

R o z m e r y (v mm): obojmiskový jedinec: výška 103, ���H�D�)�  �
�
�� �&�/ �<�! � ) �  ������ 
� . � / �  �3�7 �+�'�0�)� �� �3�E�C�)�  �'������ �#�H�D�)�  ������ 

� � � . � ' � 0 �� � � �"�&�/�7�,�)�2 �1�3�-�/� ' �  �����I�)�9 �1�/�-�(�2�&�-�*�,�:�)�-�3�'�1�9 �+�'�0�)�5�� �3 �)�1�-�/�E�"�& �3�E�C�)�  
�	�����F�,�$ �.�/�$�3�5�C�2�(�$ �#�H�D�)�2�� ���!�$ �0�< �������J �3�5�)�*�$�, �2�1�9 �  �'�"�& � �0�5�+�$�1�/� ' �  �0�  �.�/�$�(� �3�2�(�$ 
�*�$�, �2�D�C�-�2 �7�/�$�-�2 �.�/� �3�$�( �+�'�0�)�5�� � � � - �# �#�-�.�/�$�#�2 �,� �)�*�-�,�$�,�E�+�' �3�/�"�&�-�*�+�' �*�$�D�: �C�'�/�-�)�7�� 
�#�-�0�J �3�5�0�-�)�7�� � �*�$ �.�-�+�$�/�,�$ � . �* �5�1�) �7 �*�2�,�2�*� �� �?�/�$�  �6� �#�,�$�( �-�!�*� �0�1�' �(�$ �3�$�I�)�7�� � , �  �( �+�8 
�,�  �I� �3�$�( �+�'�0�)�$ �  � �/�$�7�*�,�$ �&�/� � , �5�� �)�1�-�/�9 �6�!�'�$�&� �(�< �6 �3�/�"�&�-�*�-�3 �0�< �#�-�0�J �-�0�1�/�9�� 
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Neomegalodon (Neomegalodon) sp. 3 

tab. XXXVI, obr. 1-2; tab. XXXV, obr. 1-2 
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Ekologické poznámky 

Životným prostredím Megalodontíd, ako udávajú F . F r e c h (1904, str. 128) 
a H . Zap fe (1964, str. 253), neboli priamo rífy, takže nepatria k ich typickým 
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�* � � � 8 � . � < � ? � = � 9 � @ �� � � �� ���������� ���/�9�6�I�1�3�+ 
�D�7�1�� � � � ' �6�5�=�8�� � � � � �� �7�8�6�� �� � � � 
 � � � � �� ���6�'�8�/�7�1�'�:�'�� �A �%���& � � � 6 � 8 � . � ' � ( � + � 6 �� ���� �:�� �������
�� ���/�+ �'�1�5�/�3�+ �"�6�/�'�7 
�*�+�7 ���+�*�/�8�+�6�6�'�3�-�+�(�/�+�8�+�7�� ���+�8�.�'�+�' �-�+�4�-�3���� � � � � �� ���� �7�8�6�� �	�	�
 �A ���	���� �8� ' � ( �� �� �A �
���� � ! �8�9�8�8�-� ' �6�8�� �A 
�%���& � � � / � 8 � 8 � 3 � + � 6 �� � � �� ���������� ���'�2�+�1�1�/�(�6�'�3�)�.�/�'�8�+�3 �*�+�6 �'�1�5�/�+�3 �"�6�/�'�7�� �� �"�+�/�1�� � �+�:�/�7�/�4�3 �*�+�6 ���'�2�+�1��
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���� �8� ' �( �� �� �A�	���� 
�#�/�+�3�� �A �%�
�& � � � / � + � 3 �+ � 6 �� ���� �����	�
�� ���'�6�3�+�1�1�/�(�6�'�3�)�.�/�'�8�' �8�6�/�'�*�/�)�'�� ���4�7�7�/�1�/�9�2 ���'�8�'�1�4�-�9�7 � � �� 
���3�/�2�'�1�/�'�� �5�'�6�7 ������ �7�8�6�� �� �A �	������ ���+�9�(�6�'�3�*�+�3�(�9�6�-�� �A �%���& � � � / � + � 3 � + � 6 �� ���� �����	�
�� ���1�4�7�7�4�5�.�4�6�' 
�8�6�/�'�*�/�)�'�� ���4�7�7�/�1�/�9�2 ���'�8�'�1�4�-�9�7 � � �� ���3�/�2�'�1�/�'�� �5�'�6�7 �
���� �7�8�6�� ���A�������� ���+�9�(�6�'�3�*�+�3�(�9�6�-�� �A 
�%���& ���/ � ! � 8 � + � , � ' � 3 � 4 �� ���� �������	�� ���' ���4�1�4�2�/�' �5�6�/�3�)�/�5�'�1�+ �*�+�/ �*�/�3�8�4�6�3�/ �*�/ ���'�1�+�6�2�4 �+ �*�/ ���'�7�8�+�1�1�'��
�2�'�6�+ �*�+�1 ���4�1�,�4 ���"�6�'�5�'�3�/���� ���'�1�+�4�3�8�4�-�6�'�5�.�� � � �8�' �1���� ������ �7�8�6�� ���� �A �����
�� �8� ' � ( �� �� �A ������ ���/�7�'�� �A 
�%���& � � � ' � ( � 6 � / � ) � / � 9 � 7 �� � � �� �����
�
�� ���+�)�0�+�3�7�+�*�/�2�+�3�8�'�8�/�4�3 �9�3�* � �/�,�,�(�/�1�*�/�6�3�- � ' �3 �*�+�6 �#�+�3�*�+ �"�6�/�'�7 
�����9�6�' �/�3 �*�+�3 ���'�<�+�6�/�7�)�. �A�"�/�6�4�1�+�6 ���'�1�0�'�1�5�+�3���� �7�8�6�� �� �������	�� ���+�/�*�+�3�� �A �%�����& � � � / � 7 � ) � . � + � 6 �� � � �� �� 
�����
���� �"�.�+ ���4�,�+�6 �)�<�)�1�4�8�.�+�6�2�7 �4�, �8�.�+ ���1�5�/�3�+ �"�6�/�'�7�7�>�)�� ���9�1�1�� ���'�3�7�'�7 ���+�4�1�� �!�9�6�:�+�<�� ���
�� 
�7�8�6�� � � � � � � � � � � � � � � �� �"�4�5�+�0�' �����'�3�7�'�7���� �A �%�����& � � � 6 � + � ) � . �� � � �� ���������� ���+�9�+ �$�;�+�/�7�)�.�'�1�+�6 �9�3�* ���6�' 
�)�.�Y�9�:�9�.�/�8 �+�?�= �.�/�< ���+�5�9�8�C�/�< �#�<�3�+�=�� �!�/�=�� �.�� �&�3�=�=�� �.�� ���+�6�+�>�9�8�=�/�/�=�� ���� �=�>�<�� �� �N �������� ������ �>�/�B�> 
�0�3�1�� �&�3�/�8�� �N �����	�* � � � < � / � - � 2 �� � � �� ���������� ���3�/ ���/�3�>�0�9�=�=�3�6�3�/�8 �.�/�< �&�/�<�0�/�8�/�< �"�/�2�3�-�2�>�/�8 �?�8�. ���+�-�2 
�>�<�F�1�/ �D�?�< ���+�?�8�+ �.�/�= ���?�=�-�2�/�6�5�+�6�5�/�= �.�/�< ���+�=�=�3�+�8�/�< �?�8�. �!�+�3�,�6�/�< �"�/�2�3�-�2�>�/�8�� �=�9�A�3�/ �.�/�= 
�!�2�+�/�> �?�8�. �.�/�= ���+�-�2�=�>�/�3�8�.�9�6�9�7�3�>�= �����+�?�:�>�9�.�6�9�7�3�>���� �!�/�=�� �.�� �&�3�=�=�� ���<�0�9�<�=�-�2�� �.�� ���+�6�+�>�9�8��
�=�/�/�=�� ���� �=�>�<�� �� ���
�� �>�+�, �� � � � � � � � 
 �� �	�� �>�/�B�>�� �0�3�1�� �&�3�/�8�� �� �)���
�* � � � + � 6 � . � 3 � / � < � 3 �� � � �� ���������� �"�?�6 �#�<�3�+�= 
�.�/�3 �.�3�8�>�9�<�8�3 �.�3 ���3�0�0�9�8�3�� ���9�8�>�<�3�,�?�>�9 �+�6�6�+ �-�9�8�9�=�/�/�8�D�+ �.�/�6 �>�/�<�<�/�8�9 �>�<�3�+�=�=�3�-�9 �8�/�6 �"�+�6�/�<�8�3�>�+�>�9�� 
���>�>�3 �.�� ���-�-�+�.�� � �9�8�>�+�8�3�+�8�+�� �
���� �=�>�<�� � � � � � � � 	 � 
 �� �>�+�,�� ���N�
�� ���+�:�9�6�3�� �� �)�����* � � � ? � / � 7 � , � / � 6 �� ���� 
�@�� �����
�	�� ���3�/ ���+�-�2�=�>�/�H�8�,�3�@�+�6�@�/ �����/�1�+�6�9�.�9�8 �>�<�3�;�?�/�>�/�<�� �?�8�. �3�2�<�/ �+�6�:�3�8�/ �%�/�<�A�+�8�.�>�/�8�� 

������ 



Sítzungsber. Akad. Wiss. Math. -Naturwiss. Klasse, 45, str. 325 -377, tab. 1 - 7 . Wien. — 
[15] H a n á ô e k , J . 1971: Geoehemicko-surovinový výskum karbonátovýeh hornín 
na liste Ružomberok a Liptovská Lúžna. Manuskript-archív GTTDÔ, Bratislava. — [16] 
H e n s o n , F . R. S. 1950: Cretaceous and Tertiary reef Formations and associated 
sediments in Middle east. Bulletin of the American Association of petroleum geologists, 
34, 2. str. 215-238. Tulsa. — [17] H o e r n e s , R. 1880: Materialien zu einer Monographie 
der (Jattung Magalodus. Denkschr. d. k. Akatl. Wiss., Math. — Naturw. KÍ., 42. str. 
91-142, tab. 1 - 7 . Wien. - [18] H o e r n e s , R. 1898 1899: Zur Kenntniss der Mega-
lodon aus der oberen Trias des Bakony. Supplement zurn Foldtaní Kôzlóny (Geologische 
Mitteilungen), 28, 5 - 6 . str. 173-186, tab. 1 -4 ; 29, 11 -12 , str. 351-360, text. fig. 1 -2 . 
Budapest. - [19] J a b l o n s k ý , E . 1971: Segmentierte Kalksehwämme Sphinctozoa 
der Westkarpaten an der Lokalität Liptovská Osada. Ulov. akad. vied. 22, 2. str. 333 — 346. 
Bratislava. — [20] J o h n s o n , J . H . 1961: Limestone-building Algae and algae limesto-
nes. Colorado Sehool of Mines, str. 1-297. Golden. — [21] K i t t l , E . 1892: Die Gastro-
poden der Sehichten von St. Cassian der siidalpinen Trias. Annalen k. k. Naturhist. 
Hofmuseums, 7. str. 99—160, tab. 5 - 8 . Wien. - [22] K o k e n , E. 1913: Beiträge zur 
Kenntniss der Sehichten von Heiligenkreuz (Abteitel, Sudtírol), Abhandl. k. k. Geol. 
Reichsanst., 16,4. str. 1 —43, tab. 1 — 6. Wien. — [23] K o l l á r o v a , V. — A n d r u s o v o v á , 
V. 1967: Cephalopodenf'aunen und Stratigraphie der Trias der Westkarpaten. Geol. zbor­
ník, XVII I , 2. str. 267-275 . Bratislava. - [24] K o l l á r o v a , V. - A n d r u s o v o v á , V. 
1962: Amonoídné hlavonožce z triasu Slovenska. Die ammonoíden Cephalopoden aus 
der Trias der Slovvakei. Slov. akad. vied, X I I I , 1. Bratislava. [25] K u k a l , Z. 1964: 
Geológie recentních sedimentu, str. 1 441. Praha. — [26] K u t a s s y , A. 1931: Larnelli­
branchiata triadica. Fossilium Catalogus I: Animalia, pars 51. str. 261 -477. Neubranden­
burg. — [27] K u t a s s y , A. 1933: Beiträge zur Kenntniss der Fauna des norischen 
Hauptdolomits in Ungarn. Fóldt. Kôzlóny, 63, 1. str. 12—19, tab. 1 -2 . Budapest. — 
[28] K u t a s s y , A. 1934: Pachyodonta mesozoica (Rudistis exelusis). Fossilium Catalo­
gus I: Animalia, pars, 68. str. 1 — 201. s'-Gravenhage. — [29] L e m o i n e , P . 1940: Les 
algues calcaires de la zóne nérítique in Contribution de la répartition actuelle et passéé 
des organismes dans la zóne nérítique. Paríž. — [30] L e o n a r d i , P . 1967: Le Dolomiti, 
Geológia dei monti tra Isarco e Piave, 1. str. 1 — 508. Trento. — [31] L o w e s t a m , H . A. 
1950: Niagaran reefs of Great Lakes area. Journ. Geol., 58, 4. str. 430 — 487. Chicago. — 
[32] Miš ík , M. 1969: Litologická a �Q�+�-�3�E�6�8�+ �+�8�+�6�O�D�+ �=�>�<�/�.�8�G�2�9 �>�<�3�+�=�? �4�+�.�<�9�@�O�-�2 �:�9�2�9�<�H 
�(�E�:�+�.�8�O�-�2 �� �+�<�:�E�>�� ���9�5�>�9�<�=�5�E �.�3�D�/�<�>�E�-�3�+�� � � �+�>�� �1�/�9�6�I�1�3�/ �%���� �=�>�<�� ���L�	������ ���<�+�>�3�=�6�+�@�+�� �L 
�)�
�
�* � � � ? � / � 8 � = � > � / � < �� ���� ���� �@�� �/�> � ' � 3 � = � = � 7 � + � 8 � 8 �� � � �� � � �� ���������� ���/�3�>�<�F�1�/ �D�?�< ���/�9�1�8�9�=�3�/ �?�8�. 
�!�/�>�<�/�0�+�-�>�/�8�5�?�8�.�/ �.�/�= �#�?�.�I�=�>�6�3�-�2�/�8 �$�3�<�9�6�= �@�9�<�D�?�1�6�3�-�2 �.�/�< �#�/�2�3�-�2�>�/�8 �@�9�8 �#�>�� ���+�=�=�3�+�8�� 
�=�>�<�� � � � � � � � � � 	 �� �>�+� , �� �� ���
�� ���+�C�<�/�?�>�2�� �L �)�
���* �  � < � + � @ � / � - � D �� � � �� �/�> � & � G � 1 � 2 � � � � � / � ? � , � < � + � 8 � . � > �� � � �� 
�����
�	�� ���9�8�8�/�B�3�9�8�= �=�>�<�+�>�3�1�<�+�:�2�3�;�?�/�= �/�> �=�>�<�?�-�>�?�<�+�6�/�= �/�8�>�<�/ �6�/ �>�<�3�+�= �.�/ �6�+ ���9�8�>�+�1�8�/ �&�G�<�>�/�= 
�/�> �-�/�6�?�3 �.�/ �6�+ ���9�8�>�+�1�8�/ ���+�5�9�8�C�� ���8�8�+�6�/�= �%�8�3�@�/�<�=�3�>�+�>�3�= �#�-�3�/�8�>�3�+�<�?�7 ���?�.�+�:�/�=�>�3�8�/�8�=�3�= 
���/�-�� ���/�9�6���� ���� �=�>�<�� � � � � � � � � � � � 	 � 
 �� �>�+�, �� � � � � � 
 �� ���?�.�+�:�/�=�>�� �� �)�
���* �  � > � > �� � � �� �����
���� �#�/�1�7�/�8�>�3�/�<�>�/ 
���+�6�5�=�/�2�A�F�7�7�/ �+�?�= �.�/�< �+�6�:�3�8�/�8 ���3�>�/�6�>�<�3�+�= �?�8�. �3�2�<�/ ���/�.�/�?�>�?�8�1 �+�6�= �"�3�0�0�,�3�6�.�8�/�< �3�7 �'�/�>��
�>�/�<�=�>�/�3�8�5�+�6�5�� ���,�2�+�8�.�6�?�8�1�/�8�� ���� � � �� ���
���� �=�>�<�� �� �L ���
�� ���3�3�8�-�2�/�8�� �L �)�
�
�* � ! � + � < � 9 � 8 � + �� ���� � � �� 
�����
�	�� ���:�:�?�8�>�3 �8 �3 �0�9�=�=�3�6�3 �<�+�-�-�9�6�>�3 �3�8 ���+�<�+�-�9�<�?�7 �.�?�<�+�8�>�/ �6�/ �/�=�:�6�9�<�+�>�3�9�8�3 ���� �.�/ ���3�6�3�:�H ���������
�L ������ 
�/�> ���� ���+�3�8�/�6�6�3 �������	������ ���>�>�3 �"�� ���-�-�+�.�� �#�-�� �.�3 �$�9�<�3�8�9�� ���6�� ���3�=�3�-�2�/ �/�>�-�� �
���� �=�>�<�� � � � � � � � � � � � � � 
 �� 
�$�9�<�3�8�9�� �L �)�
���* � � � P � / � 6 � 3 � 8 � - � / � @ �� �&�� � � �� � / � > � � � 9 � < � 9 � , � 5 � 9 � @ �� � � �� � � �� ���+ �3�8�H�� �����
���� � �=�8�9�@�C �:�+�6�/�9�8�>�9��
�6�I�1�3�H�� ���9�6�4�?�=�5�3 �,�<�4�?�-�2�9�8�9�1�3�4�/�� ���D�.�� ���5�+�.�� ���E�?�5�� �#�#�#�"�� �=�>�<�� �� �L �
�
���� �	�� �>�+�,� � �� ������ �>�/�B�>�� �0�3�1�� 
���9�=�5�@�+�� �L �)�
���* � ! � H � @ � / � > � / � + � ? �� � � �� �������	�� �$�<�+�3�>�G �.�/ �:�+�6�/�9�8�>�9�6�I�1�3�/�� ���� �����	 �=�>�<�� �!�+�<�3�=�� �L �)�
���� 
� ! � ? � 6 � / � / �� ���� �����
���� ���9�@�G �8�E�6�/�D�C �=�5�+�7�/�8�/�6�H�8 �@ �6�?�8�D�=�5�O�-�2 �@�<�=�>�@�E�-�2�� ���/�9�6�� �:�<�E�-�/�� �#�:�<�E�@�C �
���� 
�=�>�<�� �	������ ���<�+�>�3�=�6�+�@�+�� �L �)�����* � " � 9 � = � = � 3 �� � � �� � / � > � # � / � 7 � / � 8 � D � + �� � � �� ���������� ���/ �=�/�9�1�6�3�/�<�/ �9�6�3�1�9�-�/�8�3�-�2�/ 

�� ���� 



dei Colli Berici. Ann. Universita Ferrara N. S., 3, 3. Ferrara. — [41] S a r n t h e i n , M. 
1967: Versuch einer Rekonstruktion der mitteltriadischen Paläogeographie um Innsbruck, 
Ósterreich. Geol. Rdsch., Bd. 56, H. 1. str. 116—127. Stuttgart. - [42] Š t ú r , D. 1868: 
Bericht uber die geologische Aufnahme im oberen Waag- und Gran —Thale. Jahrb. geol. 
Reiehsanstalt, XVI I I . Wien. - [43] T a e g e r , H . 1909: A Vérteshegysóg fóldtani 
viszonyai. Magy. Kir. Fôldt. Int. évkónyve, 17, 1. str. 1 — 256, tab. 1 — 11. Budapest. — 
[44] T e r r a n i n i , D . 1958: Studio paleontologico sul Norico di Songavazzo (Bergamo). 
Riv. Ital. Paleont., 2. str. 143-182, tab. 6 - 7 . Miláno. - [45] Végh , S. 1964: A Bakony 
fódolomit rétegtani kérdései. Fôldt. Kôzlóny, 94, 3. str. 327-339, tab. 23. Budapest. -
[46] V é g h — N e u b r a n d t , E . 1960: Paleontologische Untersuchungen der Obertriasbil-
dung des Gereesegebirges in Ungarn. Geologiea Hung., Ser. Geol. 12. str. 1 — 132. Buda­
pest. — [47] Végh — N e u b r a n d t , E . 1963: Nóri dachsteini rnészkó az ószaki Bakony-
ban. Fôldt. Kôzlóny, 93, 3. str. 331-340, tab. 15 -18 . Budapest. - [48] V é g h - N e u -
b r a n d t , E . 1964: A triász Megalodontidák rétegtani jelentósége. Fôldt. Kôzlóny, 94,2. 
str. 195-205, 7 text. fig. Budapest. - [49] V ó g h - N e u b r a n d t , E . 1968: A Megalo­
dontidák fejlôdósének fôbb vonásai. Fôldt. Kôzlóny, 98, 2. str. 227 — 240, 7 text. fig. 
Budapest. — [50] V i g h , J . 1914: Beiträge zur Kenntniss der Trias im Komitate Eszter-
gorn. Fôldt. Kôzlóny, 44. str. 599-604. tab. 3 - 6 . Budapest. - (51] W u l f e n , X . 
1793: Abhandlungen von kärthenschen pfaunenschweifigen Helmintholith oder soge-
nannten opalisirenden Muschelmarmor. str. 1 — 124, tab. 1 — 32. Erlangen. — [52] 
Z a n k l , H . 1969: Der Hohe Gólt, Aufbau und Lebensbild eines Daehsteínkalk-Riffes 
in der Obertrias der nórdlichen Kalkalpen. Abhandl. senchenber. naturforsch. Ges., 519. 
str. 1 — 128. Frankfurt arn Main. — |53J Z a n k l , H . 1971: Upper Triassic Carbonate 
Facies in the Northern Limestone Alps. Sedimentology of parts of Central Európe. 
Guidebook to excursion lied during the VI I I International Sedimentological Congres. 
str. 147 - 185. Frankfurt am Main. — [54] Zap fe , H . 1964: Beiträge zur Paläontologie 
der nordalpinen �����O�%�0�� �+�>�; ���0�8�8�=�8�4�<�< �/�0�; ���0�2�,�6�9�/�9�8�=�4�/�0�8 �/�0�< ���,�.�3�<�=�0�4�8�5�,�6�5�0�< �4�7 ���,�.�3��
�<�=�0�4�8�2�0�-�E�0�= �>�8�/ �%�0�8�8�0�8�2�0�-�4�;�2�0�� ���8�8�� � �,�=�>�;�3�4�<�=�� ���>�<�0�>�7�<�� ������ �<�=�;�� �
�
�� �I �
������ �=�, �- �� �	�I���� 
�� �=�0�A�=�� �1�4�2�� �(�4�0�8�� 

���� � � �&�� � � �  � ! � ' �$� � �M �� ���� � � � ! � � � � � � � ) � ! � ' �� 

�!�#�&��� �!����� �� �#�������� �����$ �����&�"�%���!���!�����%�$ ���� � � � � � � �6� � � � � � � � � � � � � � �� 
�	���
 ���������������
�� �����	 �����������������	�
�� ������ �����������������5 �������	�� 

�����.�,���'�'���(� ���,�,�.�(�! �����, �,�&�)�0���%�#�,���"���( �����1�-���,�� 

� � �' ���+���(�2�����+���#���" �����+ ���#�������+���( � � � � �- �+�� �.�(�� ���+�)�,�,���( � � � � � - �+�� �#�,�- ���#�(�� ���#�,�"���+ �/���+���#�(�2���&�-�� 
�)�+�!���(�)�!���(�� � � �#�  �  � � � � �#�&� � � . � ( �! �#�( �����+ �����2�#���, �����, �
���.�*�-���)�&�)�'�#�-�, � ���,�-�!���,�-���&�&�- �0�)�+�����(�� �	���+ 
�
 � � �. �*�-�� �)�&�)� ' �#�- �/�)�( �)�����+�%���+�(�#�,���" �4 �.�(�-���+�(�)�+�#�,���"���' ���&�-���+ �,�-���&�&�- ���� ���#�� �$�#�#�(�!�,�-�� �����"�#���"�-��
� �)�&�!�� �����+ �������N�I���0�N�5�0 �?�9�;�� 

���>�1 ���;�>�8�/ �/�0�; �6�,�=�0�;�,�6�0�8 �'�0�;�-�;�0�4�=�>�8�2 �/�0�; �!�;�2�,�8�4�<�7�0�8 �>�8�/ ���6�0�< �:�0�=�;�9�2�;�,�:�3�4�<�.�3�0�8 
���3�,�;�,�5�=�0�;�0 �/�0�< ���,�>�:�/�9�6�9�7�4�=�< �5�,�8�8 �7�,�8 �4�7 �-�0�<�.�3�;�4�0�-�0�8�0�8 �#�4�1�1 �����9�7�:�6�0�A �>�8�=�0�;�<�.�3�0�4��
�/�0�8�� �/�,�< �B�0�8�=�;�,�6�0 �#�4�1�1�I���0�-�4�0�= �>�8�/ �/�,�< �J�-�,�.�5���;�0�0�1�� �I���0�-�4�0�= �7�4�= �0�4�8�0�; �;�4�1�1�8�,�3�0�8 �+�F�8�0�� 
�����-�-�� �
���� 

���,�< �B�0�8�=�;�,�6�0 �#�4�1�1� � � � �0�- �4�0�= �@�4�;�/ �?�9�8 �0�4�8�0�7 ���F�;�:�0�; �?�9�8 �7�,�<�<�4�?�0�7 ���, �>�:�=�/�9�6�9�7�4�= 
�2�0�-�4�6�/�0�=�� �@�0�6�0�3�0�; �0�4�8�0 ���D�0�3�=�4�2�5�0�4�= �?�9�8 �-�4�< �
�
���7 �0�;�;�0�4�.�3�=�� � � �7 �B�0�8�=�;�,�6�0�8 �#�4�1�1�I���0�-�4�0�= 
�4�<�= ���0�=�;�4�=�>�< �>�-�0�; �/�0�7 �,�6�6�0�4�8�4�2�0�8 �#�4�1�1�I�$�5�0�6�0�= �?�9�;�3�0�;�;�<�.�3�0�8�/�� � �,�.�3 � � �� � � � , � 8 � C � N � 0 �5 ���	�����	�� 
�3�,�-�0�8 �/�4�0 �7�,�<�<�4�?�0�8 ���9�6�9�7�4�=�0 �/�0�< �B�0�8�=�;�,�6�0�8 �#�4�1�1 �I ���0�-�4�0�=�0�< �4�7 �2�,�8�B�0�8 �0�4�8�0�8 �8�4�0�/�;�4�2�0�;�0�8 
���2�!�� ���0�3�,�6�= �,�6�< �/�4�0 �2�0�<�.�3�4�.�3�=�0�=�0�8 ���9�6�9�7�4�=�0 �/�0�; �6�,�2�>�8�D�;�0�8 ���,�B�4�0�<�� 

�	���� 



Der orgnnogcnc TVil iles zentralen Riff Gebietcs ist von Krinoiden —Detritus, aber 
auch erhaltencn Stielglieden, Kolonien von Korallen, Hydrozoen, Kalk — Spongien, 
Tubiphites obscurus, Lamellibranchiaten, Evinospongien -Structuren gebildet. In 
kleinerer Anzahl sind Ostrakoden, Gastropoden, Spongien — Nadeln und Codíaceae — De­
tritus vertreten. 

Das lagunäre „back-reef" Gebiet ist durch geschichtete Dolomite mit häufigen la-
rninären Texturen und Algen —Rytmiten vertreten. Die zahlreichen Oolite erreichen 
eine maximale Mäehtigkeit von 0,72 mm. Im ganzen Gebiet ist eine Dasyelada-
zien r"oraminiferen -Mikrofazies verfolgbar. Der Detritus von Krinoiden —Stiel-
gliedern und Lamellibranchiaten — Schalen ist durch eine vollkommene Abrundung 
gckcnnzeichnet, die Kórnigkeit ubertrifft meistens nicht l,08mm. Die Dasycladazäen 
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chen, wie es auf Grund ihrer Beobachtung in der Obertrias Ungarns E . Végh —Neubran t 
(1964, S. 200, 1968, S. 239) charakterisiert hat. Zum Unterschíed von jener kommen 
unter ihnen aber keine bitruncate Formen vor, die fúr das Karn »o charakteristiseh sind. 

Wie aus der Betrachtung der strátigraphischen Reichweite der beschriebenen Arten 
hervorgeht, gehôrt die Schichtfolge des Hauptdolomits bei Liptovská Osada dem Oberkarn 
bisUnternor an. Fúr die Präzisierung dieser Position hat die beschriebene Fauna bisher 
noch keine verlässliche Kriterien geliefcrt. 

Neomegalodon (Neomegalodon) carpatieus K o c h a n o v á sp. n. 
tab. XXXI I , XXX I I I , tab. XXXIV, obr. 3; tab. XXXVI I , obr. 1 - 3 

H o l o t y p u s : das auf der Tafel X X X I I - X X X I V abgebildete Exemplár befindet 
sich in den Sammlungen des Geologischen Dionýz Stúr-lnstitut unter Inv. No NT-3 

D e r i v a t i o n o m i n i s : nach dem geographischen Vorkommen in den Karpaten. 
S t r a t u m t y p i c u m : Oberkarn bis Unternor des Huaptdolomit der �������R�����.�,�3�.�� 
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ALFONZ B U J N O V S K Í - MÄKIA KOC'HANOVA 

REEFS OF HAUPTDOLOMITE ASD THE FAUSA OF MEOALODONTS 
IS THE REVÚCKA DOLISA VALLEY 

(Summary of the Slovák text) 
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Consoquently, the stratigraphie position of the sequence may be determinffl by 
Megalodonts, although not quite unambiguously bccause of several facts. Firstly, we 
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Plate XXXV 
F íg . 1 Neomegalodon (Neomegalodon) sp. 3. Anterior view. x 1. 
F i g . 2 Neomegalodon (Neomegalodon) sp. 3. Areál región, x 1. 
F i g . 3 Neomegalodon (Neomegalodon) n. sp. Right valve. x 1. 

Pla te XXXVI 
F i g . 1 Neomegalodon (Neomegalodon) n. sp. Anterior view. x 1. 
F i g . 2 Neomegalodon (Neomegalodon) n. sp. Areál región, x 1. 

Plate XXXVII 
F ig . 1 Neomegalodon (Neomegalodon) carpatieus sp. n. Areál región, x 1. 
F i g . 2 Neomegalodon (Neomegalodon) carpatieus sp. n. Right valve. x 1. 
F i g . 3 Neomegalodon (Neomegalodon) carpatieus sp. n. Upper and anterior view. x 1. 
F i g . 4 Neomegalodon (Neomegalodon) sp. 2. Areál región, x 1. 
F i g . 5 Neomegalodon (Neomegalíxlon) sp. 2. Upper and anterior view. x 1. 
F i g . 6 Neomegalodon (Neomegalodon) triqueter pannonicus (Frech). Anterior view. x 1. 

Plate XXXVIII 
F i g . 1 Neomegalodon (Neomegalodon) triqueter pannonicus (Frech). Right valve. x 1. 
F i g . 2 Neomegalodon (Neomegalodon) triqueter pannonicus (Frech). Two-valved speci-

men from areál región, x 1. 
F i g . 3 Neomegalodon (Neomegalodon) triqueter pannonicus (Frech) . Right valve of 

two-valved specimen. x ' 
F i g . 4 Neomegalodon (Neomegalodon) triqueter pannonicus (Frech). Anterior view. 
F ig . 5 Neomegalodon (Neomegalodon) sp. 1. Right valve. x 1. 
F i g . 6 Neomegalodon (Neomegalodon) sp. 1. Areál región, x 1. 
F i g . 7 Neomegalodon (Neomegalodon) sp. 1. Anterior view. x 1. 
F ig . 8 Neomegalodon (Neomegalodon) laczkoi (Hoernes) . Areál región, x 1. 
F i g . 9 Neomegalodon (Neomegalodon) laczkoi (Hoernes) . Right valve. x 1. 
F ig . 10 Neomegalodon (Neomegalodon) cf. laczkoi (Hoernes) . Right valave. x 1. 
F ig . 11 Neomegalodon (Neomegalodon) cf. laczkoi (Hoernes) . Areál región, x 1. 

Plate XXXIX 
F ig . 1 Neomegalodon (Neomegalodon) sp. Anterior view. x 1. 
F i g . 2 Neomegalodon (Neomegalodon) sp. Areál región. X I. 
F ig . 3 Neomegalodon (Neomegalodon) sp. Left. valve. x 1. 
F i g . 4 Neomegalodon (Neomegalodon) sp. 1. Left valve. x 1. 
F ig . 5 Neomegalodon (Neomegalodon) sp. 1. Anterior view. x 1. 
F i g . 6 Neomegalodon (Neomegalodon) sp. 1. Areál región, x 1. 
F íg . 7 Neomegalodon (Neomegalodon) sp. 4. Anterior and upper view. x 1. 
F ig . 8 Neomegalodon (Neomegalodon) sp. 4. Right valve. x 1. 
F ig . 9 Neomegalodon (Neomegalodon) sp. 4. Areál región, x 1. 
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JOZEF MICHALIK* 

-NOVÉ POZNATKY 0 CHARAKTERE RÉTU LOKALITY HÝBE 

(3 obr. v texte, anglické resumé) 

A b s t r a c t . For the first time a section with the sequence of Khactian 
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���.���� �'�)�B�(�5 �/�2�+�#���A�#�H �3�)���*�)�/�����(�� ���B �*�) �)���(���B���(�6 �*�&�)���"�2 �,�-�2�%�.�� 

���&���� �/�+�,�-�#���/ �)���%�+�2�-���$ �D���,�-�# �*�+�)� �#�&�. 

���)� ' �)���(�5 �)�D�6�,�&�)�/���(�#�� �/�+�,�-�#���/ �*�+�)� �#�&�. �$�� �3���-�#���F �#���� �*�+�)�/�#�3�7�+�(�� �� �'�4 �/���F�� �(� � ��
� � �)�, �-� � �-�%�)�/�� �������
�
�����
 ���
�� �	���� �
�����	���� ���������������� ���
�
�
���� ���
�	���G�)�/ �'�����3�# �&���/�#�����'�# 
�,�)�' �*�+���������B�(�� �)�3�(���D�)�/���& �D�6�,�&�)�' �(�����&�)�B�(���$ �&���/�#���� �, �#�(�����1�)�' �<� � � � �� �� �D�6�,�&�)�/���(�#�� 
�'�)�"�&�# �- � � �%�- �) �/�2�*��� � �(�9�H �(�#���%�-�)�+�5 �/�4�*���(���)�/�5 �&���/�#������ �/�2�/�#�(�.�-�5 �/ �*�+�)� �#�&�� �&���( ���%�) 
�*�)�&�)�"�2 �%�)�(�%�+�5���#�6 �/ �,�&�#���(�#�� ���-�4�&�)�,�H �D�6�,�&�)�/���-���F�(�C���" �"�)�+�#�3�)�(�-�)�/ �'�.�,�6 ���2�H �/ ���.��
���9���(�)�,�-�# �)�/���+���(�4 �,�'���+�)�' ���) � , �- �+�4�(�� �����D�#���-�)�% �D�6�,�&�)�/���(�#�� �(�#�� �$�� � � � � �( �C �(�#�$���%�C�' 
���"���+���%�-���+�#�,�-�#���%�C�' �"�)�+�#�3�)�(�-�)�'�� ���(�# �/�C�3�(���D�(�)�. �,�-�+���-�#�!�+��� �#���%�)�. �"�+���(�#���)�.�� �$�� � - �) 
�#���� �/�+���"�)�& �'���&�5�"�) �,�.�H�)�/�5�"�) �)�,�2�*�. ���,�# �� �' �(���� �"�&�����#�(�)�. ���#���&���"�) ���4�"�.�� ���� �(���"�) 
���)�& �,�/���" �)�� �%�)�*���(�C �,�'���+�)�' �% �'���&���$ �,�%���&�%�� �/ �,�/���"�.�� �/�2�A�A�#�� �,�)�' �/�#�����)�& �)�� �%�)�* 
�A�#�%�'�) �� �)�*�+���/�� �� � � � � �2 �,�� � / �2�%�)�*�� �(�4 �,�.�-�#�(�� �(���3�)�,�9�/���&�� ���) �)� � �%�+�2�-�� �$ �D���,�-�#�� ����� �#�(�#��
�-�6�/�(�� �D�6�,�&�)�/���(�#�� � � �2 �'���&�) ���2�H �/ ���.���9���(�)�,�-�# �)�*�+���-�5 ���.�E �) �"�+���(�#���. �,�) �,�9�/�+�,�-�/�6�' 
�,�/���-�&�C���" �/�4�*���(���)�/�� ���&�����) �����% �-�) � � � . � � �� �'�)�B�(�5�� �) �*�+���.�%�4�3���(�9 �"�+���(�#���. �(�7�+���+�5�-�� 
���9�D���,�(�C �, �- � � �/ �*�)�3�(���-�%�)�/ �/�A���% �3���-�#���F ���A�-�� �(�����)�/�)�F�.�$�� �.�+�)���#�H �� �(�# �$�����(�)�3�(���D�(�9 
�� �9�*�&�(�9 ���"�+�)�(�)�&�)�!�#���%�9 �%�)�+���&�4���#�. �)���%�+�2�-�C���" �/�+�,�-�#���/�� �� �(���,�&�����)�/�(�)�' �)�*�#�,�� 
�*�+���-�) �*�)�.�B�6�/���' ���A�-�� �*�+�)�/�#�3�7�+�(�� �)�D�6�,�&�)�/���(�#���� �����3 �%�)�+���&�4���#�� �3�+���$�'�� �#�����(�-�#���%�C���" 
�,�%�.�*�6�( �/�+�,�-�#���/ � � � � � � � � � 	 �� � � � � � � � � � � � � � � � � � � �� �� � � � � � � � � � � � � � � � � � � � � � � �= �/ �*�)�+�����6 �)�� 
�/�2�A�A�#�� �&���B�#�����#���" �/�+�,�-�#���/�� ���+�9���%�� �. � � �4�/� � �(�4 �/ ���'�� � � � � � � � � � � �� �
 �3�/���-�+���(�4 �)�+��
�!���(�)�����-�+�#�-�#���%�4 �,�&�#���(�#�-�)���/�4�*�(�#�-�4 �"�)�+�(�#�(�� �*�+�����"�)�/���)�/�#�-�5�"�) �/�3�"�F�����. �, �%�)�(�%�+�5��
���#���'�# �,�&�#���(�#�-�5�"�) �/�4�*���(������ � � � � � � � � �� �
 ���
�� ���'�� � - � ' � � � / �C �����-�+�#�-�#���%�C �/�4�*���(���� �,�) 
�,�#�&�(�)�. �*�+�6�'���,�)�. �%�+�#�(�)�#���)�/�5�"�) �����-�+�#�-�.�� ���)���F�� �/�C���+�.�,�. �,�� �,�%�&�����4 �3�) �,�#�&�(�� � / �2 � ' �2 ��
�-���$ �� �/�2�-�+�#�������(���$ �,�*���+�#�-�)�/���$ �"� ' �) �-�2�� �3 �)�/�4�F���(�C���" �D�&�4�(�%�)�/ �%�+�#�(�)�#���)�/�� �9�&�)�'�%�)�/ 
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bivalvií a brachiopódov, orientovane dorastajúcich na mnohosteny (biosparit, 
podobný hornine z lavice �M�� �"���� � # �# �# �" �� �����
 �&�0�� �5�,�8�L ���������P�� �2�%�5�$�+�7�-�B�&�, 
�%�2�+�$�6�B �3�4�?�0�(�� �B�/�2�0�.�2�8 �8�=�3�1�,�6�L�&�+ �5�&�+�4�=�1�2�. �$ �M�/�=�1�.�2�8 �/�$�/�?�2�8�,�(�. �$ �0�1�2�K�5�6�8�2 
�.�2�1�.�4�>�&�,�?�� �3�4�(�3�/�1�(�1�L�&�+ �)�$�7�1�2�7�� �" �5�3�2�/�2�M�(�1�5�6�8�( �3�4�(�8�/�=�'�$ �
�������������� ��� ���������������� 
�$ �
�������������� �������������� �E �����O�.�> �%�4�$�&�+�,�2�3�@�'�; �5�2 �5�,�/�1�L�0 �5�6�8�2�/�2�0�� �"�(�O�$ �8�2�O�1�( �/�(�K�,�$��
�&�,�&�+ �$ �+�4�$�%�$�8�L�&�+ �6�;�3�2�8 �/�$�5�6�B�4�1�,�.�2�8�� � # � # � # � � �" �� ���
�
 �&�0�� �1�(�5�B�8�,�5�/�= �3�2�/�2�+�$ 
�5�/�,�(�1�,�6�>�+�2 �2�4�*�$�1�2�'�(�6�4�,�6�,�&�.�>�+�2 �8�=�3�(�1�&�$�� ���4�(�8�$�K�7�-�( �8 �P�2�0 �%�4�$�&�+�,�2�3�@�' �
�������������� 
������������������ �.�6�2�4�L �5�$ �,�1�$�. �8 �3�4�2�)�,�/�( �8�;�5�.�; �6�7�-�( �,�%�$ �3�2�'�4�$�'�1�>�� � # � # � # � � � � �� �� ���	�
���� 
�5�,�8�> �5�/�,�(�1�( �5 �-�(�0�1�2�<�4�1�1�2�7 �2�4�*�$�1�2�'�(�6�4�,�6�,�&�.�2�7 �3�4�?�0�(�5�2�7 �$ �5 �3�(�/�,�6�,�&�.�2 �8�=�3�1�,�6�L�0�, 
�.�2�1�.�4�>�&�,�$�0�,�� ���4�2�%�1�> �<�4�1�,�(�M�.�$ �.�$�/�&�,�6�7 �0�$�-�B �M�$�5�6�2 �������Q�2�8�,�6�B �J�6�4�7�. �6�B�4�7�� �&�+�$�4�$�.��
�6�(�4�,�5�6�,�&�.�B �3�4�( �M�/�=�1�.�; �O�$�/�,�2�8�,�(�.�� �<�=�.�/�$�'�1�= �+�0�2�6�$ �-�( �5�/�,�(�1�,�6�2���8�=�3�1�,�6�=�� ���4�$�&�+�,�2�3�@�'�; 
�1�$�' �/�$�5�6�B�4�1�,�.�0�, �3�4�(�8�$�K�7�-�B �8 �3�2�0�(�4�( �����	�� �3�4�(�8�/�=�'�$ �
�������������� ��� ���������������� �$ �
���� 
������������������ � � �$�7�1�$ �2�%�5�$�+�7�-�( �6�,�(�K �8�(�O�$ �,�1�)�$�7�1�=�/�1�;�&�+ �/�$�5�6�B�4�1�,�.�2�8 �$ �*�$�5�6�4�2�3�@�'�;�� 
���=�/�(�< �1�$�7�6�,�/�,�'�1�>�+�2 �+�/�$�8�2�1�2�K�&�$�� � # �# �# � � �� �� �������� �2�4�*�$�1�2�'�(�6�4�,�6�,�&�.�L �8�=�3�(�1�(�& 
�5 �3�4�(�8�$�+�2�7 �
���� ��� ���������������� �$ �3�(�.�6�(�1�,� ' �1�L�&�+ �6�;�3�2�8 �/�$�5�6�B�4�1�,�.�2�8�� �"�2 �8�L�%�4�7�5�( 
�5�$ �8�=�3�(�1�(�& �-�$�8�? �$�.�2 �1�(�6�4�,�(�'�(�1�=�� �1�( �8�; �0�L�8�$�1�= �+�2�4�1�,�1�$ ���%�,�2�0�,�.�4�2�5�3�$�4�,�6���� 
�<�=�.�/�$�'�1�= �+�0�2�6�$ �-�( �-�(�0�1�2�<�4�1�1�=�� �2�%�5�$�+�7�-�( � ' �4�2�%�1�> �<�4�1�= �, �8�(�O�.�> �B�/�2�0�.�; �5�&�+�4�=�1�2�.�� 
�M�/�=�1�.�; �.�4�,�1�2�,�'�2�8 �, �-�(�'�1�2�6�/�,�8�> �)�2�4�$�0�,�1�,�)�(�4�;�� ���%�M�$�5 �0�2�K�1�2 �1�=�-�5�Q �, �.�2�3�4�2�/�,�6�; 
�$ �'�4�2�%�1�> �*�$�5�6�4�2�3�@�'�;�� ���2�'�O�$ �1�=�/�(�<�7 ���� ���$�-�(�4�5�.�(�- �5�$ �6�7 �8�;�5�.�;�6�7�-�( �.�2�1�2�'�2�1�6 
������������� ���������������� �������������������� �8�(�'�B�&�$ �)�2�4�0�$ �5�(�8�$�6�7�� � # �# �# � � � � �$ �� ���	������ �5�,�/�1�= �3�2�/�2��
�+�$ �5�/�,�(�P�2�8�&�$�� �4�2�<�'�(�/�(�1�= �1�$ �6�4�, �4�A�<�1�( �5�)�$�4�%�(�1�> �<�@�1�;�� �+�1�(�'�2�5�,�8�B�� �5�,�/�1�( �8�=�3�1�,�6�B 
�5 �8�=�3�(�1�&�2�8�L�0�, �.�2�1�.�4�>�&�,�$�0�,�� �M�,�(�4�1�7 �5�2 �5�,�/�1�L�0 �2�%�5�$�+�2�0 �%�,�6�7�0�,�1�@�<�1�;�&�+ �/�=�6�2�. 
�$ �1�$�-�1�,�K�J�,�7 �3�(�5�6�4�B�� �+�4�'�<�$�8�2 �2�.�4�2�8�2 �5�)�$�4�%�(�1�B�� ���1�(�'�2�5�,�8�L �5�/�,�(�P �2�%�5�$�+�7�-�( �%�2��
�+�$�6�B �)�$�7�1�7 �5 �3�4�(�8�$�+�2�7 �
�������������� ��� ���������������� �$ �3�(�.�6�(�1�,� '�1�L�&�+ �/�$�5�6�B�4�1�,�.�2�8�� 
���2�0�(�4 �%�4�$�&�+�,�2�3�@�'�2�8 �$ �/�$�5�6�B�4�1�,�.�2�8 �-�( �%�/�?�<�.�; �����	�� �" �+�2�4�1�,�1�( �5�$ �8�;�5�.�;�6�7�-�( 
�, �*�$�5�6�4�2�3�@�'�; ������������������������������ �" �M�,�(�4�1�2�0 �5�/�,�(�1�, �-�( �0�2�K�1�2 �1�=�-�5�Q �+�/�$�8�1�( �'�4�7�+ 
�
�������������� �������������� �	��� ���!���������� ����� ������������ �$ �4�8�1�(�+�2�1�(�/�,� '�;�� � # �# �# �� �E �������� �6�0�$�8�L 
�2�4�*�$�1�2�'�(�6�4�,�6�,�&�.�L �8�=�3�(�1�(�& �5�2 �<�4�,�(�'�.�$�8�2 �5�$ �8�;�5�.�;�6�7�-�B�&�2�7 �)�$�7�1�2�7�� � # �# �# � / �$ �E 
�� ���	������ �2�%�8�;�.�/�L �5�/�,�(�P�2�8�&�2�8�L �.�2�0�3�/�(�:�� �" �5�,�8�2�0 �5�/�,�(�1�, �3�2�0�(�4 �%�4�$�&�+�,�2�3�@�'�2�8 
�$ �/�$�5�6�B�4�1�,�.�2�8 �E �����	�� �" �M�,�(�4�1�2�0 �5�/�,�(�1�, �+�/�$�8�1�( �
�� ������������ �$ �4�8�1�(�+�2�1�(�/�,�'�;�� 
� # � # �# �E ���
���� �5�,�8�L �2�4�*�$�1�2�'�(�6�4�,�6�,�&�.�L �8�=�3�(�1�(�& �%�(�< �1�=�/�(�<�7 �7�4�M�,�6�(�O�1�L�&�+ �2�4�*�$�1�,�&��
�.�L�&�+ �<�8�;�J�.�2�8�� ���2�' �0�,�.�4�2�5�.�2�3�2�0 �5�$ �-�$�8�? �$�.�2 �5�/�$�%�2 �8�; �0�; �6�= �+�2�4�1�,�1�$ �5 �0�1�2�K��
�5�6�8�2�0 �-�(�0�1�2�<�4�1�1�(�- �)�4�$�.�&�,�(�� �5�6�4�(� ' �1�2�<�4�1�1�L�0�, �B�/�2�0�.�$�0�, �5�&�+�4�=�1�2�.�� �2�8�=�O�$��
�1�L�0�, �, �6�(�0�(�4 �1�(�3�2�J�.�2�'�(�1�L�0�, �M�/�=�1�.�$�0�, �O�$�/�,�2�8�,�(�.�� ���(�'�<�, �1�,�0�, �5�$ �8�;�5�.�;�6�7�-�B 

� � �% �4 �� �� �%�����$ �3�2�+�O�$�' �1�$ � ' �1�2 �2�'�.�2�3�6�/ �< �4�� �	���� ���� ���,�(�/�,�.�; �3�2 �5�6�4�$�1�=�(�+ ���F �7�'�=�8�$�1�> �8 �0 �C�6�4�2�&�+�� 
���5�, �� �0 �����N �5�3�2�'�1�L�0 �2�.�4�$�-�2�0 �8�L�.�2�3�7 �-�( �+�/�$�'�,�1�$ ���,�(�/�(�+�2 �"�=�+�7�� �"�;�5�8�(�6�/�,�8�.�; �. �6�;�3�2�0 

�+�2�4�1�?�1 �5�B �3�2�' �3�4�?�5�/�7�J�1�L�0�, �4�?�0�5�.�;�0�, �M�?�5�/�,�&�$�0�, �7�8�(�'�(�1�> �8 �6�(�:�6�(�� 
���,�*�� �	 ���4�2�1�6�$�/ �8�,�(�9 �2�) �6�+�( �'�,�6�(�+ �%�2�6�6�2�0 �6�4�2�0 �6�+�( �;�(�$�4 �	�����	�� � �+�( �'�,�8�,�5�?�2�1 �2�1 �6�+�( �5�,�'�(�5 
�$�4�( �*�,�8�(�1 �,�1 �0�(�6�4�(�5�� ���%�2�7�6 �� �0 �%�(�/�2�9 �6�+�( �/�2�9�(�4 �(�:�&�$�8�$�6�,�2�1 �3�,�6 �0�$�4�*�,�1 �,�5 �6�+�( ���,�(�/�; �"�=�+ 
�4�,�8�(�4 �/�(�8�(�/�� ���:�3�/�$�4�,�$�6�,�2�1 �6�2 �6�+�( �4�2�&�. �6�;�3�(�5 �$�4�( �0�(�1�6�,�2�1�(�' �,�1 �6�+�( �6�(�:�6 �7�1�'�(�4 �6�+�( �(�2�4�4�(�5�3�2�1��

�'�,�1�* ���2�0�$�1 �1�7�0�(�4�$�/�5�� 

������ 



úlomky foraminifér, protokonch mäkkýšov i ihlíc húb a zhluky pyritu (bio­
mikrosparit). X X X a sa (30) ���������L�/�5�#�/�5�I �+�/�-�0�,�%�6 �2�/ ���������������� ���������
���� 
� � � � � � �� �� �������� �(�.�%�$�/�2�)�5�I �/�1�'�!�.�/�$�%�3�1�)�3�)�#�+�I �5�9�0�%�.�%�#�� � � � / �$ �-�)�+�1�/�2�+�/�0�/�- 
�����K�-�) �$�/�"�1�% �5�7�- �7�3�9�� �.�%�3�1�)�%�$�%�.�9 �(�/�1�.�)�.�! ���"�)�/�2�0�!�1�)�3���� ���"�2�!�(�4�*�% �8�!�/�"�,�%�.�; 
�8�1�.�9 �1�>�8�.�%�* �5�%�K�+�/�2�3�)�� �*�%�-�. �9 �&�1�!�+�#�)�! �5�G�!�+ �#�(�I�"�!�� �  �1�. �9 �3�5�/�1�)�! �J�,�9�.�+�7 �! �$�/�G��
�3�)�J�+�7 �+�1�)�.�/�)�$�/�5�� �?�,�/�-�+�7 �2�#�(�1�9�.�/�+ �"�1�!�#�(�)�/�0�=�$�/�5 �! �, �! �2�3�?�1�.�)�+�/�5�� � � � � � � � � �! �� 
�� ���
�
�� �2�,�<�%�L�/�5�#�/�5�I �+�/�-�0�,�%�6 �"�%�8 �.�9�,�%�8�4 �4�1�J�)�3�%�K�.�%�* �&�!�4�.�7�� � � � � � � � � � � �� �� �����
�� 
�2�)�5�I �/�1�'�!�.�/�$�%�3�1�)�3�)�#�+�I �5�9�0�%�.�%�# �B �5�I�1�!�8�.�% �5�7� - � I �5 � ! � . �9 �(�/�1�.�)�.�! �2 �-�. � / �H�2�3�5�/�- 
�+�,�!�2�3�)�#�+�I�#�( �	�M�. �) �5�#�%�,�+�4 �8�!�#�(�/�5�!�.�I�#�( �J�,�9�.�+�/�5 �+�1�)�.�/�)�$�/�5�� �2 �?�,�/�-�+�!�-�) �2�#�(�1�9�.�/�+ 
�! �2�3�1�%�$�.�/�8�1�.�.�/�4 �8�9�+�,�!�$�.�/�4 �(�-�/�3�/�4 �"�%�8 �*�%�-�.�%�* �&�1�!�+�#�)�% ���"�)�/�2�0�!�1�)�3���� �� �.�%�* 
�-�/�H�.�/ �/�"�J�!�2 ���
�����N �-�!�,�; �?�,�/�-�+�7 �&�/�1�!�-�)�.�)�&�;�1�� � � � � � � � � � � � � �! �� �����
�� �$�5�! �1�/�8�,�<�G�%�.�; 
�(�/�1�)�8�/�.�3�7 �/�$�$�%�,�%�.�; �0�/�,�/�(�/�4 �+�/�.�+�1�;�#�)�<�� �� �2�,�)�%�L�/�5�#�/�#�( �2�! �5�7�2�+�7�3�4�*�% �&�!�4�.�! 
�2 ���� ���������
���� � � � / �-�%�1 ���	���) �� �����
�� � � � � � � � � �� �� �������� �5�9�0�%�.�#�/�5�9 �,�!�5�)�#�! �8�,�/�H�%�.�9 
�8 �J�%�1�5�%�.�+�!�2�3�;�(�/ �2�,�)�%�.�)�3�;�(�/ �5�9�0�%�.�#�!�� �+�3�/ �1�I �3�5�/�1�< �.�!�*�5�1�#�(�.�%�*�G�)�4 �J�!�2�N�� �0�/�$ �.�<�- 
�*�%�-�.�/�8�1�.�.�I �-�/�$�1�/�2�)�5�I �/�1�'�!�.�/�$�%�3�1�)�3�)�#�+�I �5�9�0�%�.�%�#�� �.�!�*�.�)�H�G�)�% �*�%�-�. � / �8�1�. � . �I �+�1�)��
�.�/�)�$�/�5�I �5�9�0�%�.�%�#�� �� �*�%�(�/ �0�/�$�,�/�H�< �,�%�H�< �5�%�K�-�) �3�%�.�+�9 �5�,�/�H�+�! �2�,�)�%�L�!�� �� �,�!�5�)�#�) �.�)�%�3�/ 
�5�%�K�! �&�!�4�.�7�� �0�/�-�%�1 ���	���) ���"�1�!�#�(�)�/�0�=�$�/�5 �+ �,�!�2�3�?�1�.�)�+�/�-�� �*�% �������� ���������������� ���������
�� 
�*�% �/�J�)�5�)�$�.�% �0�1�%�0�,�!�5�%�.�9 �8�/ �2�,�)�%�L�/�5�� �2�#�(�1�9�.�+�7 �$�1�4�(�/ �5 �������
�����
�
�������������� �����	������������ 
�! ������������������������ ������������������������ �.�%�2�? �3�)�%�H �8�. �9�- �+�7 �3�1�! � . �2�0�/ �1�3�4�� ���%�$�8�) �, � ! �2�3�9�1�.�)�+�-�) 
�0�1�%�5�,�9�$�!�*�? �3 �7�0�7 �4�0�?�3�! � . �; �"�7�2�2�/�- ���%�0�)�&�!�4�.�! � � � � � � �� � � � ! �4 � . �! �"�4�$�< �$�/�*�%�- �2�)�,�.�;�(�/ 
�0�/�2�3�-�/ �1�3�9�,�. �%�(�/ �8�-�)�%�G�!�.�)�! �5 �0�1�/�2�3�1�%�$�< �0�/�$ �5�0�,�7�5�/�- �5�I �1�! �8�. � I �#�( �0�1�?�$�/ �5�� 
� � � � � � �� �! � � � � �� �� �������� �3�-�!�5�/�2�)�5�; �/�1�'�!�.�/�$�%�3�1�)�3�)�#�+�; �5�9�0�%�.�#�%�� �2�)�,�.�% �5�7�- �7�3� ; �� 
�3�1�! � . �2�0�/ �1�3�/ �5� ! � . �; �) �3�1�)�%�$�%�.�; ���"�)�/�2�0�!�1�)�3���� ���:�J�G�)�.�! �8�M�. �2�? �5�%�K�-�) �)�.�3�%�.�8�<�5�.�% �/�0�1�!��
�#�/�5�!�.�; �J�,�9�.�+�7 �+�1�)�.�/�)�$�/�5�� �� �*�!�$�1�9�#�( �)�.�I�#�( �8�M�. �2�? �8�5�7�G�+�7 �$�1�/�"�.�I�#�( �/�5�9�K�!��
�.�I�#�( �?�,�/�-�+�/�5 �2�#�(�1�9�.�/�+ �!�,�%�"�/ �/�"�1�7�2�7 �&�/�1�!�-�)�.�)�&�;�1�� �C�8� / �3�1�%�3� I �#�( �� �+�1�7�G�3�!�,�)�8�/��
�5�! � . �<�- �5�9�0�.�)�3�%�* �(�-�/ �3�7�� � �1�.�9 �-�!�*�? �8�(�1�4�"�! �)�8�/�-�%�3�1�)�#�+�I �3�5� ! �1 �! �0�1�)�"�,�)�H�.�% �1�/ �5�. � ! �+�? 
�5�%�K�+�/�2�N�� �J�/ �$�/�$�9�5�! �(�/�1�.�)�.�% �0�/�$ �-�)�+�1�/�2�+�/�0�/�- �#�(�!�1�!�+�3�%�1�)�2�3�)�#�+�I ��� � �0�)�%�2�+�/�5�#�/�5�I�� 
�5�8�(�K�!�$�� � � � ! �4� . �! �,�!�5�<�# �-�9 �.�)�%�+�3�/�1�; �8�5�,�9�G�3�.�%�� �/�2�/�"�)�3�; �0�1�5�+�7�� �� �1�%�$�/�5�G�%�3�+�I�- �*�% �3�/ 
�0�1�<�3�/�-�.�/�2�N �.�!�4�3�)�,�)�$�.�;�(�/ �(�,�!�5�/�.�/�H�#�!�� �+�3�/�1�9 �2�5�%�$�J�< �/ �/�3�5�/�1�%�.�/�2�3�) �0�1�/�2�3�1�%�$�)�! 
�5�/�J�) �/�#�%�9�.�4�� ���/�$�)�%�, �"�1�!�#�(�)�/�0�=�$�/�5 �8�/�$�0�/�5�%�$�9 �0�/�$�)�%�,�4 �,�! �2�3�?�1�.�)�+�/�5�� �-�%�$�8�) 
�+�3�/�1�I�-�) �0�1�%�5�!�H�4�*�? �5�/�K�.�% �,�%�H�)�!�#�% �3 �7 �0 �7 ���%�0�)�&�!�4�.�! ���� �/�"�1�� �
�� � . � ! �$ � ( � / �* � . � I � - �) 
�)�.�&�!�4�.�9�,�.�7�-�) �3�7�0�- �) �! �&�/�1�-�!�-�)�� �0�1�)�0�?�3�!�. � I �- �) �"�7�2�2�/�-�� ���%�$�8�) �1�!�-�%�.�/ �. � / �H�#�!�-�) 
�0�1�%�5�,�9�$�! �������
�����
�
�������������� �����	�������������� �5�/ �5�%�K�+�/�- �-�.�/�H�2�3�5�% �2�! � . � ! �#�(�9�$�8�! �) �0�1�%�0�,�!��
�5�%�.�9 ���������������� ���������
���� � � � � � � �� �! � � � � � � � � �� �B ���� �� ���� �3�%�+�3�/�. �)�8�/�5�!�. �; �G�/�G�/�5�+�/�5�)�3�; 
�0�/�,�/�(�7 �*�%�-�.�/�8�1�.�.�I�#�( �+�1�)�.�/�)�$�/�5�I�#�( �5�9�0�%�.�#�/�5�� � � � � �� �� ������ �)�.�3�%�.�8�<�5�.�% �5�7�- � I �5� ! ��
� . �9 �(�/�1�.�)�.�! �2 �/�5�9�K�!�.�I�-�) �) �,�%�0�G�)�% �8�!�#�(�/�5�!�.�I�-�) �J�,�9�.�+�!�-�) �+�1�)�.�/�)�$�/�5 �) �2 �5�%�K�+�I�-�) 
�?�,�/�-�+�!�-�) �"�1�!�#�(�)�/�0�/�$�<�#�( �2�#�(�1�9�.�/�+�� �����)�/�2�0�!�1�)�3���� � � � / �1�! �2�3�! � . �) �% �+�1�7�G�3�!�, �)�#�+�I�#�( 
�8�M�. �-�)�%�2�3�!�-�) �8�!�3�,�9�J�! �) �/�+�1�!�*�% �?�,�/�-�+�/�5 �2�#�(�1�9�.�/�+�� � � � � �� �! � � �� ���� � � � � � � � � �� � . �%�3�1�)�%��
�$�%�.�I�� � . �%�5�7�- � I �5�! � . �I �2�%�$�)�-�%�.�3�� �/�"�2�!�(�4�*�?�#�) �5�%�K�! �$�1�/�"�.�/�+�1�7�G�3�!�,�)�#�+�%�* �) �2�)�,�3�/�5�%�* 
�&�1�!�+�#�)�%�� ���? �5 �.�%�* �J�,�9�.�+�7 �+�1�)�.�/�)�$�/�5 �) �5�:�J�G�)�% �?�,�/�-�+�7 �2�#�(�1�9�.�/�+ �"�1�!�#�(�)�/�0�=�$�/�5�� 
�����)�/�-�)�+�1�/�2�0�!�1�)�3���� � � � / �1�. �) � . �! �*�% �0�=�1�/�5�)�3�9�� �3�%�+�3�/�.�)�#�+�7 � . � ! � - �9 � ( � ! � . �9 �� � � � � �� �! � � � � � � � � �� �� 

������ 



= (14) tektonizované polohy tmavých jemnozrnných krinoidových vápencov. 
XVI I a XVI = (45 + 16) sivý jemnozrnný krinoidový vápenec, �������A�� �%�!�#�)�'��
�*�#�'�(�!���#�4� �' �(�'�1�'�)�'�-���&�!�� �-�0�+�)�!�������&�2 �� � - �0�%�0�+�2�� �%�'�>�&�' �+�)�� �&�*�(� ' �)�+� ' �-� � �&�2 � �'�)�&�!�&�� 
�����!�'�*�(���)�!�+���� �� �� �� ���	���� � '�)�����&�'�����+�)�!�+�!���#�? �-�2�(���&���� �)�6�1�&���" �1�)�&�!�+�'�*�+�!�� �� �&�!���#�+�'�)�?���  
�%�!���*�+�����  �*�7 �*�#�'�)�' �-�=���+�#�0 �1�)�&�2 �'�(�)����� '�-���&�4 �� �(� � �+�)�! �� ���' �*�!�$�+�'�-���" ���)���#���!���� �!�&���� �*�7 
�- �B�'�% �&���(�)���-�!�����$�&�4 �(�'�$�'� �0 �+�)�!�������&�4� �' � �)�,��� ' �1�)�&�&�4� �' �#�)�!�&�'�!���'�-�4� �' �-�2�(���&������ 
���)�&�2 �-�1�&�!�#�$�! �-�3�@�=�!�&�'�, �1 �@�$�2�&�#�'�- �#�)�!�&�'�!���'�- �� �1 �7�$�'�%�#�'�- �*��� �)�2�&�'�#�� �-�3�@�=�!�� 
�'�)�����&�!���#�4 �1�-�0�=�#�0 �*�7 �%�!�%�'�)�!�����&�� �1�$�� �1����� � ' �-���&�4�� �
�!�'�*�(���)�!�+ �����1 �*�+�6�( �(�' �%�!�#�)�'��
�����,�&���� � � � � �� �� �������� �1�)�&�!�+�2�� �-���A�%�! ��� '���)�� � - �0 �%�0�+�2 �-�2�(���&���'�-�2 � �'�)�&�!�&���� �����A�� �	�C�& 
�"�� �@�$�2�&�#���%�! �#�)�!�&�'�!���'�-�� �-�����A�� �&�!���  �*�� �-�0�*�#�0�+�,�"�7 �! �)� ' �- �&���#�' �-���A�#�4 �7�$�'�%�#�0 
�*��� �)�2�&�'�# �$���*�+�7�)�&�!�#�'�- �� � � � � �)�� � � �2�+�0 �(�0�)�!�+�,�� �� �$���-�!���! �%�'�>�&�' �'���@���* ��� �$���-�&�� �&�� 
�*�(�'���&���" �-�)�*�+���-�&���" �(�$�'��� ���� ���
�����D �(�)���(�$���-���&�4 �%�!�*�#�0 �,�*�+�)�5�� ��� ' �(� ������ �
�!�'�*�(���)�!�+�� 
� � � � � � �� �� �������� �+ �%�� � - �? �"� � �%�&�' �1�)�&�&�? �#�)�!�&�'�!��� '�-�? �-�2�(���&���� �*�' �1�$�'�%�#���%�! �����,�&�0�� 

���� 

���
 

���	 

������

������

���� 

������

������

�������
���� 

���������� 

����
� � � � � ) �� �	 ��� ' �)�&�2 �@���*�D �'���#�'�(�, �1 �)�� �����
���� �@���$�&�? �(�'� �$������ ���!���$�!�#�0 �&�� �-���)�+�!�#�2�$�� �'�1�&���@�,�"�7 �%���+�)���� 
�@�5�*�$�'�-���&�!�� �(�'�#�)���@�,�"�� �1�' �*�(�'���&���" �@���*�+�!�� ���0�*�-���+�$�!�-�#�0 �*�7 �- �+���/�+���� �-�$�&�'�-�!�+�?�%�! �@�!���)�#���%�! �"�� 

�'�1�&���@���&�2 �+���#�+�'�&�!�1�'�-���&�2 � �'�)�&�!�&���� 
� � � ! � � �� �	 ���(�(���) �(���)�+ �'�� �+� �� ���!�+���  ���)�'�% �+� �� �0�����) �����
���� ���)�'�&�+���$ �-�!���.�� ��� �� ���!�-�!�*�!�'�& �'�& �+� �� 
�-���)�+�!�����$ �$�!�&�� �����&�'�+�� �%���+�)���*�� �&�,�%�����)�!�&�� ���'�&�+�!�&�,���* ���)�'�% �+� �� �$�'�.���) �(� � �)�+�� ��� �� ���/�(�$���&���+�!�'�&�* 

���)�� ���!�-���& �!�& �+� �� �+���/�+�� �+� �� �.���-�0 �$�!�&���* � � � � �&�+�� �+�����+�'�&�!�1���� �)�'���#�� 
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V jeho podloží je slabá erodovaná �����
������������ �
�������J���� � � � � �� �@ �����@�	���� �-�/�%����
�,�-�"�#�1�/�'�1�'�!�)�F�� ���
���I�� �+�'�)�/�-�0�)�-�.�2 �(�#�+�,�-�6�/�,�,�F � �'�-�+�'�)�/�-�0�.���/� '�1�'�!�)�F �3�7�.�#�,�#�!�� 
�-� �0���&�2�(�=�!�' �G�*�7�,�)�5 �)�/�'�,�-�'�"�-�3�� �-�0�1�,�# �-�0�1�,�-�)�-�E�!�-�3 �' �0�)�*�#�/�'�1�5 �&�-�*�-�1�=�/�'�:�� �� �&�-�(�,�#�( 
�0�'�*�1�-�3�'�1�#�( �&�+�-�1�# �*�#�E�'�� �"�/�-� �,�9 �' �3�#�I�)�9 �=�*�-�+�)�5 �*���0�1�=�/�� ���#�"�6�' �/�-�6� �'�1�F�+�' �-�/�%���,�'�!��
�)�F�+�' �6�3�5�D�)���+�' �0�-�+ �3 �1�#�(�1�- �*���3�'�!�' �,���D�'�#�* �"�3�# �0�!�&�/�7�,�)�5 �"�/�2�&�2 �	��������������� ���������
 
����������� �����
�� ���.�-�"�,�7 �.�*�-�!�&�� �1�#�(�1�- �*���3�'�!�# �(�# �3�*�,�-�3�'�1�7�� �G�- �0�.�<�0�-� �2�(�# �)�-�*�:�0���,�'�# 
�+�-�!�,�-�0�1�' �*���3�'�!�#�� � � �7�1�- �	�����
���	�
�
�L�� �1���) ���)�- �' �2 �.�-�"�*�-�E�,�F�!�& �*���3�:�!�� �+�7 �6�/�#�(�+�# 
�#�/�-�6�:�3�,�5 �.�<�3�-�"�� ���)�- �- �1�-�+ �0�3�#�"�G�: �/�-�6�+�'�#�0�1�,�#�,�'�# �3�/�0�1�3�'�G�'�#�) �*�2�+���!�&�'�#�*�� � � �� �� 
�0�� ���� �@ �	�
�� �6�7�)�*���"�,�= �&�+�-�1�2 � �'�-�+�'�)�/�-�0�.���/�'�1�'�!�)�9�&�- �0�#�"�'�+�#�,�1�2 �1�3�-�/�: �"�/�-� �,�-��
�)�/�5�D�1���*�'�!�)�7 �&�+�-�1���� �-� �0���&�2�(�=�!�� �3�#�I�� �"�/�-� �,�F�!�& ���K�, �)���*�!�'�1�2�� ���#�E�: �3 �,�#�( �3�#�I�� 
�"�/�-� �,�F�!�& �' �3�8�G�D�:�!�& �=�*�-�+�)�-�3 �*���0�1�=�/�� �1�3�-�/�'���!�'�!�& �,�'�#�)�#�"�5 �0�=�3�'�0�*�#�(�D�'�# �.�-�*�-�&�5�� 
�� � �-�&���1�0�1�3�- �+�'�)�/�-�$���2�,�5�� �����3�'�!�2 �.�-�/�2�D�2�(�= �"�/�-� �,�9 �0�1�5�*�-�*�'�1�'�!�)�9 �D�3�5�� �� �� 
�� ���	���@�	���� �0�'�*�,�# �)�*���0�1�'�!�)�7 �3�5�+�F�3�� � , �7 �&�-�/�,�'�,���� �-� �0���&�2�(�=�!�� �+�,�-�E�0�1�3�- �-�.�/���!�-��
�3���,�F�!�& �G�*�7�,�)�-�3 �)�/�'�,�-�'�"�-�3�� �G���0�1�- �"�-�/���0�1���(�=�!�'�!�& �"�- �1�3� � � / �2 �+�,�-�&�-�0�1�#�,�-�3�� ���#�"�I�� 
�,�'�!�& �*�#�E�'�� �"�/�-� �,�9 �=�*�-�+�)�5 � �/���!�&�'�-�.�-�"�:�!�& �+�'�0�'�#�)�� �6�/�,�7 �6 ���%�/�#�%�7�1�-�3 �.�5�/�'�1�2 
�' �,�'�#�)�-�I�)�-�,�7�0�-� �,�# �1�/�� �, �0�.�-�/�1�-�3���,�9 �$�-�/���+�'�,�'�$�#�/�5 �� �.�/�-�1�-�)�-�,�!�&�5�� � � �7�1�- �*���3�'�!�� 
� �'�-�0�.���/�'�1�2 �(�# �.�-�0�*�#�"�,�7�� �)�1�-�/�7 �*�#�E�: �,�� �6�3�*�,�#�,�-�+ �.�-�"�)�*���"�#�� �� �(�#�( �,�'�E�D�#�( �G���0�: �' 
�0�= �6�3�*�7�D�L �&�-�(�,�9 �*�2�+���!�&�#�*�5 �+�'�0�'�#�) �-� �/�7�1�#�,�F�!�& �"�,�-�+ �"�- �.�-�"�*�-�E�'�� �� �� �1�#�,�)�#�( 
�3�/�0�1�3�'�G�)�5 �0�*�'�#�J���� � � �� �@ ���	�
�� �&�,�#�"�-�0�'�3�F �-�/�%���,�-�"�#�1�/�'�1�'�!�)�F �3�7�.�#�,�#�! �0 �-�/�%���,�'�!�)�F�+�' 
�6�3�5�D�)���+�' � �#�6 �.�/�:�*�'�D �3�F�/���6�,�F�!�& �0�1�<�. �1�/� � �, �0�.�-�/ �1�2�� ���-�" �+�'�)�/�-�0�)�-�.�-�+ �(�# �&�-�/�,�'�,�� 
�(�#�+�,�# �"�#�1�/� '�1�'�!�)�7 ��� �'�-�+�'�)�/�-�0�.���/�'�1���� ��� �0���&�2�(�# ���%�/�#�%�7�1�5 �.�5�/� ' �1�2�� �6���!�&�-�3���,�9 
�G�*�7�,�)�5 �)�/�'�,�-�'�"�-�3�� �0�#�%�+�#�,�1�5 �)�-�0�1�'�#�/ �'�,�F�!�& �-�0�1�,�-�)�-�E�!�-�3�� �=�*�-�+�)�5 �+���!�&�-�3�'�#�) �������� 
�� �)�-�.�/�-�*�'�1�5�� �����(�&�-�(�,�#�(�D�'�� �+���)�/�-�$���2�,�� �0�� �,���!�&�7�"�6�� �.�/�' �0�1�5�)�2 �*���3�'�!�# �0 �.�-�"�*�-�E�,�-�2 
�.�-�*�-�&�-�2 �0�*�'�#�J���� ���)�*���"�7 �0�� �&�*���3�,�# �6 �"�/�2�&�-�3 �����
��� �����������������
�� �����������������
�� ���������
� ����
���������
 ������������������������ �� �6 �3�-�I�,�# �*�#�E�'���!�'�!�& �1�5�.�-�3 �#�.�'�$���2�,�7�*�,�5�#�& �*���0�1�=�/�,� '�)�-�3 ���-� �/�� ������ 
� � � � �� �0�� �������� �1�7�1�- �.�-�*�-�&�� �-� �0���&�2�(�# �3�*���0�1�,�# �1�/�' �,�#�=�.�*�,�9 �3�5�3� ' � , �2�1�9 �)�-�+�.�*�#�4�5 
�0�*�:�#�J�-�3�� �-�"�"�#�*�#�,�9 �,�#�0�=�3�'�0�*�F�+�' �.�-�*�-�&���+�' �)�-�,�)�/�9�!�'�:�� ���- �$���2�,�# �6 �1�#�(�1�- �G���0�1�' 
�0�=�3�/�0�1�3�'�� �.�/�#�3�*�7�"���(�= �"� / �2�&�5 �
���
���������
 ��� ���������������� �� ���� �����������
�� � � � � � � �� �� ���	�
�� 
�&�,�#�"�-�0�'�3�F �-�/�%���,�-�"�#�1�/�'�1�'�!�)�F �3�7�.�#�,�#�! �.�-�"�-� �,�F �3�7�.�#�,�!�-�3�#�( �������H�' � � � � �� �� � �/����
�!�&�'�-�.�;�"�-�3 �.�/�#�3�*�7�"���(�= �����
��� �����������������
���� �����������������
 �� �
���
���������
 ��� ������������������ 
������ �� ���� �� � � � 	 � 
 � � � 	 � � �� �0�'�3�9 �(�#�+�,�-�6�/�,�,�9 �-�/�%���,�-�"�#�1�/�'�1�'�!�)�9 �3�7�.�#�,�!�#�� ��� �0���&�2�(�= 
�(�#�"�'�,�# �0�!�&�/�7�,�)�5 �"�/�2�&�2 �����
��� ������������ �����������������
�� �.�-�6�,���+�#�,���,�9 �1�/� � � , �0�.�-�/ �1�-�+�� 

�� �� ���
���� �0�'�3�F �)�/�'�,�-�'�"�-�3�F �3�7�.�#�,�#�! �.�/�#�+�#�,�*�'�3�9�&�- �!�&���/���)�1�#�/�2�� � � �# �,�#�3�5�1�/�'�#�"�#�,�F�� 
���3�D���) �(�#�+�,�7 �$�/���)�!�'�� �(�# � �#�6�-�6�3�5�D�)�2 �3�5�.�*���3�#�,�7�� �����'�-�0�.���/�'�1���� � � �+ � - �1 �� �&�-�/�,�'�,�5 �(�# 
�"�/�-� �,�-�6�/�,�,�7�� �'�,�"�# �0�1�/�#�"�,�-�6�/�,�,�7�� ��� �0���&�2�(�# �3�#�I�)�9 �G�*�7�,�)�5 �)�/�'�,�-�'�"�-�3 �� �+�'�0�)�5 
�0�.�'�/�'�$�#�/�'�"�-�3�� ���7�.�#�,�#�! �(�# � �#�6 �6�3�5�D�)�-�3 �+�'�)�/�-�$���2�,�5�� �,�#�.�/�:�1�-�+�,�-�0�L �0�*�'�#�,�'�1�#�( 
�.�/�:�+�#�0�' �2�I���&�G�2�(�# �+�'�#�0�1���+�' �3�#�I�+�' �3�F�/���6�,�= �/�#�)�/�5�D�1���*�'�6�7�!�'�2 �&�-�/�,� ' �,�5�� ���- �$���2�,�# 
�(�# �&�-�(�,�7 ���������
� �����������
 �������������������������� �!�
��� ���������� �����������������
 �� �+�'�0�)�5 �3�#�I�)�F�!�& 
�*���0�1�=�/�,� '�)�-�3�� ���/�' �&�/���,�'�!�' �0 �.�-�"�*�-�E�,�F�+ �0�*�'�#�J�-�+ �0�� �&�-�/�,�'�,�� �+�#�,�: � , �� �1�+� � �3�F 
�0�*�'�#�,�'�1�F �3�7�.�#�,�#�! �0 �&�-�(�,�F�+ �"�#�1�/� ' �1�-�+�� �=�*�-�+�)���+�' �)�-�/���*�-�3 �� �0 �$���2�,�-�2 
���������������
 �����������
�� �
���
���������
 ��� ������������������ �
���
���������
 ���������
�����
 �� �/�5�,�!�&�-�,�#�*�'�"�+�'�� 

������ 



Je možné, že slienitá zložka sa do lavice klastického vápenca dostávala biotur-
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ho detritu a temer vždy množstvo rozptýleného jemného organického detritu, 
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misiek dostatočne úzka, aby zabránila vniku väčších detritových častíc do 
plášťovej dutiny živočícha. V dôsledku veľkej aktivity vody a pohyblivosti 
dna nemožno nájsť tieto ramenonožee na pôvodnom mieste života: po smrti 
prestalo účinkovať upevnenie stvolom a schránka bola odnesená na miesto 
sedimentácie. Transport však nemohol byť dlhý. Svedčí o tom zachovanie 
schránok spiriferíd, ktorá je vďaka ich pomerne slabému zámku dosť zriedka­

vým zjavom v obvyklom type lokalít. Do tejto skupiny by možno mohla 
patriť aj Ausirirhynchia cornigera (Schafh . ) , rozdielnosť prostredí, v ktorých 
ju možno nájsť, by mohla svedčiť skôr o inom (epiplanktonickom ľ) spôsobe 
života. 

Sivé aliene s vápnitými konkréciami charakterizuje spoločenstvo s Rh/ietina 
pyriformis (Suess), Septaliphoria fissicostata (Suess) a Sinucosta emrichi 
(Suess) . Ramenonožee sú tu výrazne klenuté, majú silnostenné schránky 
a mohutný stvol. Do spoločenstva patrí i druh Rhaetina gregaria (Suess) , 

O b r . 3 Grafické znázornenie k v a n t i t a t í v n e h o zas túpen ia r amenonožcov a l a s tú rn ikov 
vo faune, vyzbieranej z profilu H ý b e , 1971. P o d heslom „ e p i f a u n a " I sú u v e d e n é vo lne 
ležiace ekologické t y p y l as túrn ikov, epifauna „ I I " zahrňuje t y p y l a s tú rn ikov , pr ipú ­

tavajúcich sa byssovými v láknami k subs t r á tu . Škála označuje poče t j ednot l ivcov . 
F í g . 3 Graphíeal i l lustrat ion of q u a n t í t a t í v e represen ta t ion of b r a c h í o p o d s a n d b i v a l v e s 
in t he fauna, collected from t he profile of Hýbe , 1971. Ľndor t he des ignat ion „epi ­
fauna I " are ment ioned free­lying eeological t ypes of b iva lves , „ep i fauna H " includes 
types of biva lves a t t a e h e d b y byssusf i laments to t he s u b s t r a t u m . The seale deno tes 

t he number of individuals . 
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The occurrence of various fossils in three associations is largely reflected is graphs of 
quantitative representation of brachiopods and bivalves in the collected fauna (fig. 3). 
In the first group, typical of the lower complex of erinoidal limestones, the brachíopod 
species „Rhipus/umella" subrimosa (Schaffr), Zugmayerella koessenensis (Zugm) with 
abundant valvea of oysters and other free-living bivalves are found. In dark marls are 
found the brachiopods ZeiUeria norica (Suess) and Oxycolpella oxycolpos (Emmr ich ) , 
also proaent in higher grey marls of marlstone layers. In this third association they are 
found together with the brachiopod species Rhaetina pyriformis (Suess), Septaliphoria 
fisvicostata (Suess) and Sinueosta emmrichi (Suess), infaunal, byssus-attached and some 
types of free-lying bivalves. With higher eurrent activity in limeston intercalations are 
in connection the remnants of nekton-benthonic bivalves. A characteristic typical mark 
of all assemblages is a relatively small number of benthoníc species with a large number 
of individuals. 
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NALEZ SCHREYERALMSKÝCH VÁPENCOV V CH0CSK0M PRlKROVE 
(ZÁPADNÉ KARPATY) 

(2 obr. v texte, nemecké resumé) 

A b s t r a c t . The authors háve established that the red limestones S of Jóbo­
va Ráztoka (eastern part of the �������K�4�,�0���1�3�0�4�&�K�/�=�"�/�4�,�& �1�0�)�0�3�*�& ���5�4�	�� ���)�0�K 
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Najspodnejšiu vrstvu, ktorá je šedá, prirovnáva k reiflingským vápencom. 
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konnten. Bei der Siedlung Jóbova Ráztoka waren schon vor langer Zcit (J. K o u t e k 
1935) kirsehrote, teilweise knollige Kalke bekannt, die auf dem anisischen Dolomit 
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Geo log ické p r á c e , S p r á v y 60 j s t r . 221-224 B r a t i s l a v a 1973 

R. MOCK* 

NALEZ ZLAMBAŠSKVCH VRSTIEV V SLOVENSKOM KRASE 

(1 obr. v texte, nem. resumé) 

A b s t r a c t . On tlie basis OÍ conodontfl Ihe autbor has established the age 
of rnarly limestones and maríš known to oceur east of Silická Brezová (Slovák 
Karst) — Upper Norian is concerned - a» vreli as their position in the overlayer 
of red nodular (Hallstatt) limestones, which are Lower Norian in age. In time 
and lithology the marly rocks correspond to the Zlambach Beds of the Northern 
Calcareous Alps. It is the first safely proved oceurrence of this facíes in the 
West Carpathians. 

Na Malom Mlynskom vrchu (k. 456,8), asi 1 km V od Silickej Brezovej 
(obr. 1) vystupujú v suti na ploche asi 1 ha jemnozrnné šedé, šedohnedé 
doskovité až tenkovrstevnaté slienité vápence a sliene. V zvetranom stave sú 
svetlohnedé až žlté. Miestami pripomínajú neokomské vápence �+�1�;�F�����	�������� 
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Takto sa v teréne 
predmetné slienité hor­
niny javili aj nám, to 
znamená, že ide o naj­
vyššie z troch spomí­
naných súvrství. Pre­
to nebolo možné vylú­
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RUDOLF MOCK 
DBEB KIXEX Fľ.ND VOH ZLAMBACH-SCHH'HTEX (XOR) IM SLOWAKISCHE.N 

KARST 
(Zusamiiienfassung des slowakischen Tcxtes) 

Im Slowakischen Karst (Slovenský kras) auf dem Hugel Malý Mlynský vrch beí der 
Ortschaft Silická Brezová waren schon frúher graue, diinngeschichtete mergelige Kalke 
und Mergel bekannt, deren Alter aber nicht festgestellt werden konnte (K. Balogh 1948 
stufte sic ins Campil ein; J . B y s t r i c k ý 1964 reihte sie hingegen zuischen helle Kalke 
des Kam und Hallstätterkalke des Nor ein). Es konnte aber einwandfrei naehgewiesen 
werden, dass dieselben im Hangenden der Hallstätterkalke liegen. Letztere enthalten 
Conodonten, u. a. EpigondoUlla abneptis ( H u c k r i e d e ) und somit sind sic dem untoren 
Nor zuztttchreibon. Die erwähnt n grau^n Kalke und Mergel cntha lťn Epigondolella 
bidentata M o s h e r , Spathognathmlus hern-sleini Mosl l c r und OncorJellu paucidenťila 
(Mostler) , wclcher Urnstand auf Obernor hinweist. Daneben kommen das. lbst strati-

graphisch wcnigr bedeutende Conodontcn-Arten vor, und zwar: Gondolella navicula 
H u c k r i e d e und Zahnreihenconodonten. 

Dieser Fund von obernorischen Conodonten lässt die Schlussfolgerung zu, dass es 
sích bei den grauen mergeligen Kalken und Mergeln vom Malý Mlynský vrch um Zlam-

hach-Schichten handelt. Dieser Schluss findet seine Bestätigung auch durch den litholo-

gischen Charakter der erwähnten Schichten. 

(ľbersetzt v on D. A n d r u s o v 
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A b s t r a c t . The article represents a synthesis of up the ínformation on 
paleogcographical development of the Neogene in Eastern Slovakiu. 
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kontinuitnou priútesovou eleváciou, ktorá je široká len 3—4 km, a preto 
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Za eggenburgské považujeme aj sedimenty z oblasti Modrej n/Cirochou. Se­
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�*�+� �#�(�$�,�$ �)�4 �.�# ���0�$�D�.�4�  �  �.�1 �1�$�#�(�,�$�-�2� �G�-�:�'�. �/�0�(�$�1�2�.�0�3�1�,�$�0�.�, ���@���� ���.�8�D�;��
�0�$�-�(�$ �1�,�$�0�.�, �-�  �)�3�' �-�$�/�.�8�-�9�,�$�� � � �  �4�D�$�2�*�F�"�' �0�$�+�(�*�2�.�"�' �1�/�.�#�-�.�,�(�.�"�:�-�-�$�'�. 
�1�$�#�(�,�$�-�2� �G�-�:�'�. �/�0�(�$�1�2�.�0�3 �)�$ �����������H�-�9 � �%�(�-�(�2�  �* �!�0� �#�+�.�4�:�,�3 �/�9�1�,�3 �  �/�.�#�H�  
�-� �D�(�"�' �/�0�$�#�1�2�9�4 �)�$ �/�.�*�0� �G�.�4� �-�;�, �/�$�0�,� �-�$�-�2�-�$�) �,�.�!�(�+�(�2�7 �!�0� �#�+�.�4�:�'�. �  �/�0�(�!�0� �#��
�+�.�4�:�'�. �/�0�(�$�1�2�.�0�3�� �*�2�.�0�9 �/�0�$�2�0�4�9�4�  �8 �.�+�(�&�.�"�:�-�3 � � � � �� � � � $ � D � * �. �@ � � �� � � � + � 9 � 4 � ( �* �
���
������ 
���.�-�"�.�, �$�&�&�$�-�!�3�0�&�3 �1�$�#�(�,�$�-�2� �G�-�F �/�0�(�$�1�2�.�0 �8� �-�(�*�9 �  �/�0�$�0�3�D�$�-�(�$ �1�$�#�(�,�$�-�2�9�"�(�$ 
�/�.�*�0� �G�3�)�$ �"�$�8 �"�$�+�F �. �2�2�-� �- �&�� ���.�#�H�  �#�.�2�$�0� �)�D�;�"�' �/�.�8�.�0�.�4� �-�; �3�1�3�#�8�3�)�$�,�$�� �E�$ 
�1�$�#�(�,�$�-�2� �G�-�F �/�0�(�$�1�2�.�0 �4�7�2�4�9�0� �+�( �,�(�$�0�-�$ �#�$�%�.�0�,�9�"�(�$ �1�*�<�0 �/�+� �1�2�(�"�*�:�'�. �"�'� �0� �*�2�$�0�3 
� �*�. �8�+�.�,�.�4�: �0�3�/�2�=�0�7�� 
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b) V karpate sa vytvára nový ���������	���
�
���E�,�D �.�/�'�#�0�1�-�/�� �)�1�-�/�9�&�- �-�0 �(�# �.�-�0�2�,�2�1�8 
� , �� �(�2�& �� �0�1�8�E�� �0�� �, �� �(�2�&�-�3�D�!�&�-�" ���-� �/�� �	���� ���#�"� ' �+�#�,�1���E�,�D �.�/�'�#�0�1�-�/ �(�# �B�'�/�B�: �� �&�*� �B�: 
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�$�-�/�+�8�!�'�: �#�5�'�0�1�-�3���*�� ���( �0�6�,�%�#�,�#�1�'�!�)�8 �7�*�-�+�-�3�8 �1�#�)�1�-�, � ' �) � � �� ���*�-�+�6 �1�-�&�1�- �1�6�. �2 
� �-�*�' �-� �(���3�#�,�9 �3 �.�-�0�*�#�"�,�-�+ �E���0�# �3 ���-�B�'�!�)�#�( �)�-�1�*�'�,�# � � � � �� � � � 3 � # � / � E � ) �- ���
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�+�;�C�2 �����J �3�B���) ���( �0�.�-�"�,�-� ���"�#�,�0�)�9�� � � � � �) �9�1�- �7�*�-�+�6 �#�5�'�0�1�2�(�< �3 �-� �*���0�1�' �F�2�/�)�-�3��
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� 3 �# � , �0 � ) �2 
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� � � ' � % �� �	 � � � � �. �-�$ � � � / �# �8 �* �# �5�1�#� , �0 � ' � - �, �-�$ � 1 �& �# � � � � � / � . � � � 1 �& � ' � � �, � � � / �# �� �-�$ �0 �# � " � ' �+ �# � , �1 � � �1 � ' � - �, �'�, �# � � �0 �1 �# � / �, � � � * � - �3 � � � ) � ' �� 
�� �> ���-�2�,�"���/�6 �-�$ �0�2�.�.�-�0�#�" �#�5�1�#�,�0�'�-�, �-�$ �1�&�# �����/�.���1�&�'���, ���/�#�� �-�$ �0�#�"�'�+�#�,�1���1�'�-�,�� �	 �� ���0�-�.���!�&�-�2�0 ���,�#�0 �-�$ 
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������ 



rozšírenie karpatu, badenu a, b, ���F�9�/���*�! �.�+�(�%�� ���;�&� �! �*���&�,�-���1� �!�,�+� �+���*�!�&�C�%�! 
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�� ���+�0�0� ���-�4 �+�" �.�0�,�,�+�.�!�  �!�3�/�!�*�.�%�+�* �+�" �/�$�! ���+�2�!�- ����� �!�*�%���* ���-�!�� �+�" �.�!� �%�)�!�*�/���/�%�+�*�
 �� �� ���.�+�,�����$�+�0�. �(�%�*�!�. 
���" �����
���
�����
�� ���
�������
������ ���� �����
 �����
���
���	�������������� ���	���
�����	���� �� ���� �������
�������
�� ���������� ���
�����
�� ���� �
�����	�
�������� �������
���������� 

���� �����
 ���
���������������	���� ���	���
�����	���� 

������ 



období sa spája doteraz samostatný priestor východoslovenskej panvy so za­
karpatskou �����������$���� ���I�/�0�2�+�/���-�4�+�!�I�%�5�2�+�9 �! �2�/�,�/�3�5�)�.�2�+�9 �0�!�.�5�!���� � � �1�!�. �)�#�! 
�2�0�/�$�.�/�"�!�$�%�.�2�+�%�* �8�9�0�,�!�5�7 �5 �*�5 �I�!�2�3�) �0�1�%�"�)�%�(�! �/�$ �� �3�1�4�+�F�% �$�/ �/�"�,�!�2�3�) �8�%�-�0�,�<�.�2�+�%��
�(�/ �/�2�3�1�/�5�!�� ���/�I�!�2 �"�!�$�%�.�4 �" ���8�=�.�! �!�'�,�4�3�)�.�!�.�#�)�<�� �2�! �2�%�$�)�-�%�.�3�!�I�.�H �0�1�)�%�2�3�/�1 
�K�!�,�%�* �0�1�%�(�,�"�4�*�% �! �-�!�6�)�-�9�,�.�% �2�! �1�/�8�F�)�1�4�*�% �8�9�0�,�!�5�! �.�! � � � � �� �/�"�,�!�2�M �� �3�1�4�+�F�% �! �2�.�9�K 
�!�* �8�%�-�0�,�<�.�2�+�%�(�/ �/�2�3�1�/�5�! �2�! �$�/�2�3�9�5�!�*�? �0�/�$ �(�,�!�$�)�.�4 �-�/�1�!�� �� �/�2�3�4�0�.�% �5�F�!�+ �2�%�$�)��
�- �%�.�3�! � I � . �H �0�1�)�%�2�3�/�1 �$�%�'�1�!�$�4�*�%�� �� �$�>�2�,�%�$�+�4 �3�/�(�/ �2�! �5 �2�%�5�%�1�/�5�H�#�(�/�$�.�%�* �I�!�2�3�) 
�0� ! � . �5�7 ���5 �0�1�)�%�2�3�/�1�% � �!�-�4�3�/�5�B���,�"�<�.�/�5�B� �"�4�$�8�! �B���1�9�2�.�/�5�#�% � ���#���"�����	���  
���
���#�������	���� � � � � � � � � � � � � �� ������������ ������������ ���
�� ���������������� �����L�.�; �,�/�G�)�2�+�9 �! �%�5�!�0�/�1�)�3�)�#�+�; 
�2�<�1�!�.�7 � � � � �� � � � , � 9 � 5 � ) �+ �	���
������ � � � ! �-�� �+�$�% �+ �2�%�$�)�-�%�.�3�9�#�)�) �2�/�,�) �.�%�$�/�F�,�/�� �,�!� ' �?�.�7 �"�/�,�) 
�.�!�5�8�9�*�/�- �/�$�$�%�,�%�.�; �.�%�5�H�1�!�8�.�H�-�) �(�1�9�$�8�!�-�) �����1�(�/�5�)�F�3�%�� ���/�8�$�)�F�/�5�#�%�� ���!�2�3�/�-�<�1���� 
�� �*�4�G�.�%�* �I�!�2�3�) �0� ! � . �5�7 �*�% �%�+�5�)�5�!�,�%�.�3�/�- �3�/�(�3�/ �/�"�$�/�"�)�! �2�3�!�'�.�9�#�)�% �
�� �B ���� �- �-�/�#�.�H 
�3�4�&�)�3�)�#�+�/���0�)�%�2�I�)�3�H �+�/�-�0�,�%�6 �.�!�2�H�3�%�.�H �2�/�L�!�.�+�!�-�) �2 �-�)�.�%�1�!�,�)�8�9�#�)�/�4 �!�* �5�)�!�# �!�+�/ 
� 	 � � � � � ' �1 � � � , �� ���!�*�2�+�>�1 �!�G �0�/�I�!�2 �3�/�(�3�/ �/�"�$�/�"�)�! �2�! �5 �/�"�,�!�2�3�) �I�%�,�.�%�* �(�,�"�)�.�7 �0�1�%�1�4�F�4�*�% 
�2�0�/�*�%�.�)�% �5�H�#�(�/�$�/�2�,�/�5�%�.�2�+�;�(�/ �2�%�$�)�-�%�.�3�!�I�.�;�(�/ �0�1�)�%�2�3�/�1�4 �2 �-�/�1�/�- �! �8�/�2�3�9�5�! 
�2�0�/�*�%�.�)�% �)�"�! �8�/ �2�%�5�%�1�/�-�!�K�!�1�2�+�H�- �! �2�3�1�%�$�/�2�,�/�5�%�.�2�+�H�- �5�. �?�3�1�/ �+�! �1�0�! �3�2�+�H�- 
�0�1�)�%�2�3�/�1�/�-�� 

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

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

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

������ 



obrysy sarmatského ���������������
���K�2�?�,�3 �4�5�-�)�6�7�3�5�8�	 ���2�%�0�J�=�% �1�3�'�2�3�6�7�- �9�J�9�3�.�% 
�6�)�(�-�1�)�2�7�3�9 �9�H�%�/ �������
���L�2�) �2�%�6�9�)�(�K�8�.�)�� �I�) �.�)�,�3 �9�J�9�3�. �.�) �/�3�2�7�5�3�0�3�9�%�2�J �4�5�-�)�K�2�3�8 
�7�)�/�7�3�2�-�/�3�8 �� �,�0�%�9�2�) �9�5�&�2�-� ' � / �J�1 �=�0�3�1�3�9�J�1 �6�<�6�7�?�1�3�1�	 �$�>�4�%�(�2�) �3�( �2�)�,�3 �6�8 
�1�3�'�2�3�6�7�- �4�0�-�3�'�?�2�8 �4�3�(�5�%�(�2�?�	 

� � � > � , � 0 �) � 9 � ) � 5 � 7 � - � / � > � 0 � 2 �) � = � 1 � ) � 2 �< � 0 � - � 7 � 3 � * � > � ' � - �@ �% � % � 2 � + � 8 � 0 � > � 5 � 2 �) � ( � - � 6 � / � 3 � 5 � ( � % � 2 � ' � - �) 

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

�5�)� ' �7�) ���� � / �1 �� �� 

�� �& � 5 �	 �� � � �%�4 �% � 
 � � � 	 �M�2�?� , �3 �5 �3 �= �6 �%� , �8 �6 � ) � ( � - �5 �2 � ) �2 �7 �%�) �2 �? � , �3 �4 �5 � - � ) �6 �7 �3 �5 �8 �9 �5 � ' � , �2 �? � , �3 � � �2 �%�( � ) �9 �%�4�3 �5 � - �7 � - � ' � / �? � , �3 �� 
�& �%� ( � ) � 2 �8 

�� �� �,�5�%�2�-�)�% �4�5�)�(�4�3�/�0�%�(�%�2�?�,�3 �5�3�=�6�%�,�8 �9�5�)�,�2�3�&�%�(�)�2�6�/�?�,�3 �6�)�(�-�1�)�2�7�%�K�2�?�,�3 �4�5�-�)�6�7�3�5�8�� �
 �� �D � � �D � � � � �B �E � � � � � � �� 
�9�%�2�9�5�, �6�)�(�-�1�)�2�7�3�9 �9�5�'�,�2�?�,�3 �&�%�(�)�2�8�� �� �� �9�5�7�<�� �/�7�3�5�J�1�- �&�3�0�% �=�-�6�7�)�2�> �1�3�3�2�3�6�7 �9�5�'�,�2�3�&�%�(�)�2�6�/�J�'�, �6�)�(�� 

�1�)�2�7�3�9�	 

�� �- �� �� � � �%�4 �3�* �%�5 � ) �> �0 � ) � ; �7 � ) �2 �6 � - �3 �2 �3�* � 7 � , �) � " � 4 � 4 � ) �5 � � �6�8�4�) �5� � � ) �9�%�4�3�5�- �7�- � ' �� � � �% � ( � ) � 2 � - �% �2 �%�5 � ) �% �3�* �6 � ) � ( � - �1 � ) �2 ��
� 7 �%�7 � - �3 �2 

�� �� ���3�8�2�%�(�%�5�< �3�* �6�8�4�4�3�6�)�( �)�;�7�)�2�6�-�3�2 �3�* �7�,�) �"�4�4�)�5 ���%�(�)�2�-�%�2 �%�5�)�% �3�* �6�)�(�-�1�)�2�7�%�7�-�3�2�� �
 �� � � � E � � � � � � � � � � �E 
�"�2�)�6 �3�* �4�5�)�6�)�5�9�)�( �6�)�(�-�1�)�2�7�) �3�* �7�,�) �"�4�4�)�5 ���%�(�)�2�-�%�2�� �� �� ���3�5�)�,�3�0�)�6 �:�,�-�'�, �,�)�0�4�)�( �7�3 �)�6�7�%�&�,�6�, �7�7�8�'�/�2�)�6�6 

�3�* �"�4�4�)�5 ���%�(�)�2�-�%�2 �6�)�(�-�5�2�)�2�7�6�	 

�
���� 



recte 30 km 

O b r . ���� � � � � �  �� �  � � � � � . � � �+� � �� � ! � � � ) � " � � � � �$ � " � � � � � � � � � � � � �# � � �+ � � �+ � � �� �  � ! � � � � � " �# � � � ! �$ � " � � � ! � � � � � # �$ 
�� �� ���!���������� � �!����� ���������������+���� �!���)�"�����$ �"���!�����#�"���+���� �"�������������#���+���+���� � �!�����"�#���!�$�
 �� �� ���)��� �������( �����������"���� 

�)���������%�����0���� �$�����/�������$ �"���!�����#�$�
 �� �� �%�!�#�(�� ���#���!�0���� �������� �)���"�#�����* �����������"�� �"���!�����#�$�� 

� 
 � � � � �� �	 � � � � �  ���� � � � ! � � � * �� � � � ' �# � � � � � " � � � � �� ���� �# � � �� � � � � � ! � � � � � # � � � � �� � � � ! � � �� ���� � " � � � � � � � � � � � � �# � � �# � � � � �� 
�� �� �����$�������!�( ���� �"�$� � ���"���� ���'�#�����"������ ���� �#���� �����!�����#������ ���!���� ���� ���"�������������#���#�������
 �� ���"��� ���������$�" ���������" ���� 
�#�������������"�" ���� � �!���"���!�%���� �����!�����#������ ����� ���"���#�"�
 �� �� �����!�����������" �&�������� ������� ���� �#�� ���"�#���������"���� �#�������������"�" ���� �#���� �����!��

�����#�����$�� 

�� ���������� 

� ! � � � � �#�� ���� ������ 

� � � � � ! �� �	 � � � � �  �� �  � � � � � . � � �+� � �� � ! � � � ) � " � � � � �$ � " � � � � � � � � � � � � �# � � �+ � � �+ � � �� �  � ! � � � � � " �# � � � ! �$ �  � � � � � � � � �+� � �$ 
�� �� ���)��� ������ �"�������������#���% � ���������+���$�
 �� �%�!�#�(�� ���#���!�0���� ���������� �)���"�#�����* �����
�������# ���������
�!������ 

� � � � � � �� �� � 
 � � �� ���� � � � � � � �  �� � � � � � � � � � � � � � � � � �� ���� � � � � �� � � � � � � � � � 
 � � � � �� � � � � � � �� ���� � � � � � � � � � � � � � � � � � � � � � � � � �� 
�	���������
�������� ���������� ���� ���������
������ �������������������� �� �� ������������������ ���������� ������������ ���� ������������������ ������������������ ���� 

���������
�����
�� 
� 	 � � � � �
 

������ 



cennou makrofaunou ���	�@�"�� �,�&���(���@�#�� �!�0�:�� �$�� �%���!���$���/�#�#�+���� ���!�+�:�$�*�<���� �%�$�'�(�)�%�#�$�'�(�0�� 
� �(�$�&�/ ���$ �$��� �!�$�%�)���3�� 

���� ���&���#�'���&���'�0�*�#�) ���-�,�) � � � �&�%���(�) �������&��� �(���&���,�)���3 �,�!���%���#���� ���; �%�����'� �$�*���� �� �*�$ 
�*�+�:�:�0���� �'�3�*�&�'�(�*�������� �#��� � �$���3���� �%�&���*���;�#�� ���+�%���&�'���!���#�#�< �*�<�*�$�� �' ���$�����(� ' �(�*�$�" 
���#���+���&���(�) �� �' ���!�+�:�$�����#�<�"�� ���-�������"�� ���
�����?�; �'���*���&�#�/���$ �$� �&������ �%���#�*�+ �� �����(�&����
���
�����
�����
�	���=���(�<�"�� �* �����#�(�&�-�!�#���� �=���'�(�� �
�$�:����� ���� � �$�(�!���#�+ ���>�)�&� �$�*���� �����'� �$�&�����#������ ���� 
�*�+�*�� �#�)�(�- �,�&���(���@�#�� �*�$�=�� �%�$���!�$�;�#�<�" �%���!���$�,�$�0��� �<�" �����$�,�����:�$�*������ ���A���=�$�*�������� 
�"���,�$�,�$����� �<�" �����)�&� �$�*�� ���$�,�����#�$�*������ �� �%���!���$���/�#�#�+�" �'�������"���#�(�$�"�� � � �(�+�  
�' ���������#���)�&�'� �<�"�� �)�!�$�;���#���#���"�� �'�� ���$�%�$�'�����@ �,�*�!�-�:�C �#���'� �3�"���!�� �%�&���(�$�;�� �* �%�$�*�&��
�����$�*�<���� �$��� �&�+�*�$���� �#���*�+�'�(�)�%�)������ 

���� ���%�$���#�< ���������# ���� �#�� �$� �&�����$���� �%���#�*�+ �, �%�&�����'�(�$�&�$�*�/���$ �� �!���(�$�0�������-�!�#�����$ 
���@�������'� �� �*�$�=�� �  � � �&�%���( �) �,�&���(���@�#�� �(�&���#�'���&���'�0�*�#�+�� ���<�&���,�#�- �����'� �$�&�����#������ �'�� � � � � �*�0 
�#�����"�. �* ���* �=���'�(�� �%���#�*�+�� � ���� �'�� �(�)�����(����� �$�������(�&���(����� �/ �'�3�*�&�'�(�*���� �'�%�$���#�/���$ �� � ' �(�&���� ��
�#�/���$ ���������#�) � ' �(�<� �� �%�&�����"�$ �' �%�&�����#���$���/�#�#�����" �%���!���$�,�$����� �<�" �%�$���!�$�;�0�" �� � � �(�&�)� ��
�:�� �6 �,���"�%�!�0�#�'� �+ �$�'�(�&�$�*���� � 
 �) � �$�#���) �( �$�� �( �$ �$�����$������ �*�,�#��� �- �* �'���*���&�#���� �=���'�(�� 
�%���#�*�+ ���������&���#���$�*���#�< �'�������"���#�(���=�#�< �%�&�����'�(�$�& �' ���*���%�$�&���(����� �$�)�� ���!���*�#�� �'�$�@�#�$�) 
�'�������"���#�(�-�����$�)�� �����*���&�#�< �� ���)�;�#�< �$� �&���� �'�%�&���*�-���,���!�� �,�!�$�"�$�*�- �(��� �(�$�#��� �� �%�$�,���?�; 
�%���#�*�+�� �* � �(�$�&���� ���$�!�� �* �+�*�&�� �#�) �( �/ � �+�'�!�/ �'�����!����� �/ �%�+�&�$� �!���'�(��� �- �* �#����� �$�@� �<���� �$�%��� �$��
�*���#�<���� �*�<���)�����$������ � � �- �%��� � �#�< �$� �&���� �'�������"���#�(���/�#�/���$ �%�&�����'�(�$�&�) �(�*�$�&�0 �,�!�$�" �'�$ �,����
� �!���'�#�)�(�<�" �*�<�����$���#�<�" � �&�0���!�$�"�� ���$�,���?�; �#�����$ �* �#���'�!�����)���3���$�" �$�����$���0 �%�&���#��� �- 
�#�� �%�$�*�&���� �=���'�C ���#�(���&�"�������-�&�#�+���� �"�����������" ���&���:�$�*�'� �$���(�$� �����'� �<���� ���2�&�� 

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

���� �������,�� ���������#�$�" �� � ' � � �&�"���(�$�" �#���%�$�,�$�&�)�����"�� �%�$���'�(���(�#�/ �,�"���#�+ �!���(�$���-�����0�� 
����� �(�$�#����� �/ �)�����!�$�'�(�� �'�����#���!���,�)���� ������ �#�$�*�- �$�&�����#�(�-������ �'�������"���#�(���/�#�/���$ �%�&�����'�(�$�&�)�� 
�
�$�#�(�&�$�!�)���3�����" ����� �(�$�&�$�" ���� �%�&�����=�#�� �(��� �(�$�#��� �� �� �#�����*�<�,�#���"�#�����:���) �3�!�$���) ���&�- 
�*�&���#����� �< �%�&�����=�#�+ �,�!�$�"�$�*�< �'�+�'�(�/�"�� �� ���, �=���'�(�� ���&�- ���$�"���#���#�(�#�3 �3�!�$���) �'�*���#����� �< 
�,�!�$�" ���$���!���'�C �*�<�����$���#�� �$�� �>�)�&� �$�*������ �����&�"���(� ' � �< �'�������"���#�(���=�#�< ���+� �!�)�' ���� �)� �$�#��
�=���#�< �* �� �* �=���'�(�� �%���#�*�+ ���$���!���'�C ���(�&�)� �:���� �*�<�&���,�#�<�"�� �
�	�	 �" �"�$���#�<�"�� �%�����'� ���"���� 
�'�����#���!���,�)���3�����"�� �*���@� �3 �&�����&���'���) �����,�/�#�)�� 

���� �������,�� � ' ���&�"���(�$�" �� �%�!���$���/�#�$�" ���$�!�� �%�&���&�)�:���#�- �'�������"���#�(�-������ �� �%�!���$���/�# �!���;�0 
�(�&���#�'���&���'�0�*�#�� �#�� �&�2�,�#�+���� �'�(�&���(�����&���B����� �<���� �������#�$�(� �-������ �� �$�'�(�)�%�#�/ �&�$�,�:���&�$�*���#���� 
�%���#�*�+ �* �%���&�����/�&�#�+���� �$���!���'�(���������� ���!���*�#�� �#�� �'���*���&���� �������&��� �(���&���,�)���3 �(�&���#�'���&���'�0�*�#�� 
�����,�-�!�#�� � �$�#���!�$�"���&�-�(�+�� �� �%�!���$���/�#�� �'�� �(��� �(�$�#����� �< �&�+�(�"�)�' �,�&�<�����@�)������ �%�$� �!���'�-�*���#�0�� 
�' �������"���#�(���=�#�/���$ �%�&�����'�(�$�&�) ���� �"���#���� �����#�(���#�,�0�*�#���� ���$�"���&�#�- �'�(���&���!���(�� �(�$���(�$ �'�3�*�&�'�(�*���� 

������ 



ho �(���.�'�)�A�G�.�$�� �*�)���+�)���(���$�@�#�� �����������
 �	�����F�� � ���.�(�0�� ���/�@���% �(�� ���+�.�"���$ �,�-�+���(�� 
� � �) �" � � �- � , �- � / �) �/ �+�-�(�4�"�) �'���-���+�#�2�&�. ���/ �,�/ �D���,�-�# �*�)���/�#�"�)�+�&���-�,�%���$ �)���&���,�-�# �� � ( �� �$�.�"�)��
�1�2�*������ �/ �)���&���,�-�# �����-�5�(���� �.�'�)�A�(�#�&�) �/�0�'�����1�#�H �/ �- �) � ' � - �) �,�8�/�+�,�-�/�5 �(�#���%�)�F�%�) �,�����#��
� ' � � �(�-� � �D�(�B���" ���0�%�&�)�/�� ���%�+���' �/�B�+���1�(���$ ���#�,�%�)�+�����(���#�� � ( �� ���2�1�� �,�8�/�+�,�-�/�#�� �����&�@�#�� 
���0�%�&�0 ���)�&�# �,�*�)�1�)�+�)�/���(�4 �(�� ���2�1�� �,�-�+�����(�4�"�) �� �/�+���"�(�4�"�) �*�&�#�)���4�(�. � � � � �� �� � . � � � # � ( � � �� �; 
�� �� � C � / � � � + � D � % �) �	���
������ 

� � � # � , � - � � � ( �4 � * � & � # � % � � � - � 5 � / � ( �� � @ � - � + � . � % � - � 8 � + �0 

�� �&�#�%���-�5�/�(�� �@�-�+�. �%�-�8�+�0 �/�) �/�B���"�)���)�,�&�)�/���(�,�%�)�' �(���)�!�4�(�� ���)�&�# �*�)�1�#�-�5�/�(�� �1�#�,�-���(�4�� 
�����1�*�)���"�0���0 �1�/�+�2�,�(���(�4 �,�8 �,�8�/�+�,�-�/�#�� �,�*�)���(�4�"�) �'�#�)���4�(�.�� �<�%�&�)�(�0 �� � �2���#�� �%���+�*� � �- �. 
�,�/�����D�#�� �) �- �) � ' �� �A�� �# �-� � �(�-�) �,�����#�'���(�-���D�(�B �*�+�#���,�-�)�+ ���)�& �1�/�+�2�,�(���(�B�� ���&�#�%���-�5�/�(�� 
�@�-�+�. �%�-�8�+�0 �,�� �(�����"�2���1���$�8 �/ ���������(���� �,���+�'���-�� ���A ���) �*�&�#�)���4�(�.�� ���#�� �/�@���-�%�0 �/�1�(�#�%�&�# 
�-���(�!���(���#�2�&�(�0�'�# �-�&���%�'�#�� 

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

���2�1�0 �/�+�2�,�(���(�#�� �/ �(���)�!�4�(�� �/�B���"�)���(�4�"�) ���&�)�/���(�,�%�� 

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

���!���+�.�� 
� � � + � . � " �2 � ( � � � ) � ! � 4 � ( � ( �� �  �2 �1 �� � / � + � 2 � , � ( � � � ( � # �� �*�+�����#���"���&�� �*�) �.�,�������(�5 �/�0�,�&�������(�B���" 

�,�8�/�+�,�-�/�5 �D���&�)�/�,�%���$ � �)�+�'�2���#�� �� �*�)���!�!���(���.�+�!�#���(�,�%�� �; �"���&�/�4�-�,�%�� �,�*�7�,�)���#�&�� 
�,�-�&���D���(�#�� �$���$ �,�����#�'���(�-���4�(�4�"�) �*�+�#���,�-�)�+�. �� �*�+���/�����*�)���)���(�� ���$ �*�+���@�)�/�,�%���$ � �)�+�'�2���#�� 
���A �*�) ���+���(�)�/ ���) �8�1�%�0���" �,�0�(�%�&�#�(�2�&�(�0���" �*�+�.�"�)�/�� �� �)���&���,�-�# ���)���+���$ �(���
�#�+�)���"�)�. 
�,�� �/�+�2�,�(�#�& �'�#�)���4�( ���) �,�0�(�%�&�#�(�2�&�(�0���" �D���,�-�5 �/�+�2�,�)�/�B���" �@�-�+�. �%�-�8�+ � �&�0�@�. �(�� �,���/���+ 
�)�� ���+�����&�)�/�4�"�) �*�2�,�'���� 

� � � + � � � - � # �� �  � 2 �1 �� � / � + � 2 � , � ( � � � ( � # �� �*�)�,�-�#�"�&�� �/�B���"�)���)�,�&�)�/���(�,�%�B �(���)�!�4�( �(�� ���2�1�� 
���������(�. �� �$���$ �/�B�,�&�����%�)�' �,�8 �*�)�'���+�(�� �,�-�+�'�4 �'�)�(�)�%�&�#�(�2�&�(�� �@�-�+� . �%�- �8�+�0 �%�� �+�* � � � - �. 
�	���
���E�A �,���/���+�(�4�"�) �)�%�+���$�� �/�B���"�)���)�,�&�)�/���(�,�%���$ �(���)�!�4�(�(���$ �*�� �(�/ �0�� �) �%�-�)�+�B���" �,�� 
���)� ' �(�#���/��� ' � ��� �A�� �,�8 �-�) �,���/���+�(�4�� �,�-�+�'�@�#�� �%�+�5���&�� ���,�0�'���-�+�#���%���$ �,�0�(�%�&�#�(�2�&�0 �,�����#��

������ 



mentov karpatského veku. Južné, �������A�� �,�<���*�"�2���& �$� ���(�%���!�<� �� �+�"�#�&�%���%�2 �"�(�3���#�� 
�)�5 �'�&�����&�,���%�2 �'�&�� �$�#�����<�3�$�  ���������%�)�"�>�$�  �+�#�&�=���%� �%���$� �� 

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

� � �  � � � * �� � � � 0 � / �� � , � ( � 0 � ) � % � � � % �  �� �)�� �/���?���#�& �'�(���!���,�&�,���B �, �)� '�&���%�&�$ �)���(�$���*�� �8 
�, ��� ��� ��� ���&�,�&�$ �'�0�)�$���� �"�����. �)�� �(�����+�"�+�!�� �)����� �$���%�*���?�%�> �'�(� ���)�*�&�(�� ���&�*�& �&�����&��� �� 
�!�� �'�&�/�%���?���%�2 �,�/�%� �"�&�$ �(�&�/�)� �����#�.���� �'�#�&�����>���� � ' �#� �"���*�3�,�%�.���� �<�*�( �+�"�* �5�( �� �%��� ' �( �� 

� � � � � ( �� �� � � � � � ' �� � ' �# �  � " � � � * �3 � , �%� � �! � < � * � ( � + � " � * � 5 � ( �. � � � * � ( � � � * � 0 � , �� �% �� � � �& � ( �  � / �& �%�* �� � ' �#� �&���2�%�� 
�� �� � �/�&�'�������. �;�*�(�+�"�*�5�(�.�� �� �� �,�(�*�.�� �"�*�&�(�>�$�  �!�� ������� �%�&�,���%�0 �;�*�(�+�"�*�5�(���� 

� 
 �  � � �� �� � � � � �' �& �� � * � � �� � ' � # �  � � � � � * �  � , �� � ) � * � ( � + � � � * � + � ( �� �&�� � � � * � ( � � � * � 0 � , �� � * �& � * � � �� � � �& � ( �  � / �& �% � �% � * � � �� � � �#� �&�� �2�%�� 
�� �8 ���)�&�'�������&�+�) �#� �%�� �&�� �*�#� �� �)�*�(�+���*�+�(���� �� �8 �#� �&�(�����&�#���) �-��� ���� �����#�'���� �*�& �����%�%�� �*���� �)�*�(�+���*�+�(���� 

���	�
 



antiklinálna štruktúra Stretáva. Postupne sa napätie ���
�	���^�=�C�/�:�= �/ �E�K�<�/ 
�C�3�]�9�Y�1�6 �3�:�4�J�2�7�J ���@�A�?�3�2�<�Y �@�/�?�;�/�A�� �8�3 �=�0�2�=�0�J�;�� �9�3�2�D �@�/ �
�����������������[�<�Y �>�?�7�3�@�A�=�? 
�=�>�H�` �?�=�E�W�7�?�B�8�3�
 �*�Y�E�<�/�;�<�M �M�:�=�6�B �<�/�2�=�0�M�2�/�8�M �>�?�7�3�[�<�3 �@�D�<�@�3�2�7�;�3�<�A�G�?�<�3 �>�L�@�=�	
�0�7�/�1�3 �E�:�=�;�D�
 

� V � 7 � 3 � @ � A �/ �4 �G�E�/ � C � ? � G � @ � < � 3 � < � 7 �/ �E�/�[�J�<�/ �C �<�/�8�C�D�W�W�=�; �@�/�?�;�/ �A�3 �P �E�K�<�3 �>�=�?�=�@�=�<�=�	
�<�7�=�<�=�C�3�8�� �9�3�2�D �@�/ �@�3�2�7�;�3�<�A�/�[�<�Y �>�?�7�3�@�A�=�? �E�;�3�<�W�B�8�3�
 �!�7�A�=�4�/�1�7�G�:�<�3 �@�/ �A�= �>�?�3�8�/�	
�C�B�8�3 �C�E�<�7�9�=�; �1�1�/ �
���� �; �;�=�1�<�Y�1�6 �?�3�5�?�3�@�J�C�<�D�1�6 �>�7�3�@�9�=�C ���%�A�?�B�9�W�/���
 �$�>�H�A�=�C�<�I 
�B�C�=�]�<�3�<�7�3 �A�/�<�5�3�<�1�7�G�:�<�3�6�= �A�:�/�9�B �@�>�L�@�=�0�7�:�= �?�=�E�W�J�?�3�<�7�3 �>�:�7�=�1�I�<�<�3�8 ���>�/�<�K�<�@�9�3�8 
�/ �>�=�<�A�@�9�3�8�� �E�G�>�:�/�C�D �>�?�3�2�=�C�W�3�A�9�Y�; �<�/ �@�3�C�3�?�=�C�Y�1�6�=�2 ���2�= �>�=�2 �C�7�6�=�?�:�/�A�@�9�3�8 
�=�0�:�/�@�A�7�� �/ �[�7�/�@�A�=�[�<�3 �<�/ �8�B�6�=�E�G�>�/�2 ���=�0�:�/�@�` �,�/�A�J�<�/���
 

�%�=�[�/�@ �>�:�7�=�1�I�<�B �@�/ �2�C�/ �9�?�G�A �C�Y�E�<�/�;�<�3�8�W�7�3 �9�?�G�A�9�=�2�=�0�= �@�A�:�/�[�7�: �/ �B�C�=�]�<�7�: 
�@�3�2�7�;�3�<�A�/�[�<�Y �>�?�7�3�@�A�=�? �<�/ �0�G�E�3 �>�=�<�A�B �/ �C�?�1�6�<�I�6�= �>�:�7�=�1�I�<�B�� �9�A�=�?�I �@�M �1�6�/�?�/�9�A�3�?�7�	
�E�=�C�/�<�I �;�3�<�W�J�;�7 �2�7�@�9�=�?�2�/�<�1�7�/�;�7 �/ �6�7�G�A�;�7�� �@�:�3�2�=�C�/�A�3�]�<�Y�;�7 �C �>�3�?�7�4�I�?�<�D�1�6 �[�/�@�	
�A�7�/�1�6 �>�/�<�C�D �A�/ � ; �� �9�2�3 �@�M �C�D�C�7�<�B�A�I �/ �E�/�1�6�=�C�/�<�I �>�:�7�=�1�I�<�<�3 �@�3�2�7�;�3�<�A�D�� �<�/�8�;�H 
�C �>�=�2 �C�7�6�=�?�:�/�A�@�9�3�8 �=�0�:�/�@�A�7�
 

���= �A�:�/�[�3 �=�2�>�=�?�B�[�7�: � � �
 �'�3�<�3�W 

�!���(���&���(�R�&�� 

�4�:�. � Z �C �3 �? � [ � 9 �= �� � � �
 �
�������� �*�Y�?�=�[�<�G �@�>�?�G�C�/ �>�7�=�<�7�3�?�@�9�3�6�= �>�?�7�3�@�9�B�;�B �3�:�3�C�G�3�7�3 �&�=�E�6�/�<�=�C�1�3 
�E�/ �?�=�9 �
�����
�
 �"�/�<�B�@�9�?�7�>�A�	�/�?�1�6�J�C �#�/�4�A�/�
 �"�7�1�6�/�:�=�C�1�3�
 �P �-���� � Z � C � 3 � ? � [ � 9 � = �� � � �
 � & � B � 2 � J � < � 3 � 1 �� �&�
 
�P�	 � ' � : �G �C �7 � 9 �� � � �
 �
�������� ���3�=�:�=�5�D �=�4 �+�3�=�5�3�<�3 �*�=�:�1�/�<�7�@�?�< �7�< ���/�@�A �'�:�=�C�/�9�7�/�
 ���3�=�:�=�5�7�1�9�I �>�?�G�1�3�� 
�'�>�?�G�C�D ���� �P �����
 ���?�/�A�7�@�:�/�C�/�
 �	 �4�
�����. � � � B � @ � G � < �� �$�
 �3�A �/�:�
 �
�����
�� ���3�=�:�=�5�7�1�9�G �@�A�/�C�0�/ �>�=�2�:�=�X�7�/ 
�E�/�9�?�D�A�Y�1�6 �=�0�:�/�@�A�J �8�B�X�<�3�8 �[�/�@�A�7 �C�<�M�A�=�?�<�Y�1�6 �,�G�>�/�2�<�Y�1�6 � �/�?�>�G�A�
 �,�0�=�?�<�J�9 �5�3�=�:�=�5�7�1�9�Y�1�6 
�C�7�3�2�� �,�G�>�/�2�<�I � �/�?�>�/�A�D �E�C�
 �:�L�
 ���?�/�A�7�@�:�/�C�/�
 �-���. � $ � : � B � W � 9 � = �� �*�
 � * �
 �3�A �/�:�
 �
�������� ���3�=�:�=�5�7�8�/ 
�<�3�4�A�8�/�<�<�D�3�6 �7 �5�/�E�=�C�D�3�6 �;�3�@�A�=�?�=�X�2�3�<�7�8 �)�9�?�/�8�7�<�@�9�=�8 �'�'�&�
 ���=�@�A�=�>�:�1�1�6�7�E�2�/�A�
 �"�=�@�9�C�/�
 
�4�	������ � � � / � < � G � [ � 3 � 9 �� � 
 � 
 �
 �P �  � = � 1 � G � 9 �� � � �
 �P � � � 	 � _ � 9 � = � C � @ � 9 � Y �� �"�
 �P � * � / �@�@�� � � �
 �
�������� ���3�=�:�=�5�7�1�9�G 
�;�/�>�/ �>�_�3�2�<�3�=�5�3�<�<�J�6�= �>�=�2�:�=�X�J �/ �;�/�>�D �;�=�1�<�=�@�A�J �/ �:�7�A�=�4�/�1�7�G�:�<�J�6�= �C�Y�C�=�8�3 �<�3�=�5�I�<�B �C�Y�1�6�=�	
�2�=�@�:�=�C�3�<�@�9�I �>�G�<�C�3 �/ �8�7�X�<�J�6�= �'�:�=�C�3�<�@�9�/�
 �"�/�<�B�@�1�?�7�>�A �P���3�=�4�=�<�2�
 ���?�/�A�7�@�:�/�C�/�
 �	 �F���� � ! �3 �W�	
� 9 � = �� � � �
 �P � ' � : �G �C �7 �9 �� �
�4�
 �
�������� �(�3�9�A�=�<�7�9�/ �@�3�2�7�;�3�<�A�G�?�<�D�1�6 �4�=�?�;�G�1�7�J �C�7�6�=�?�:�/�A�@�9�3�8 �=�0�:�/�@�A�7�
 
���3�=�:�=�5�7�1�9�I �>�?�G�1�3�� �'�>�?�G�C�D �����
 ���?�/�A�7�@�:�/�C�/�
 �P �F���8 � " � = � _ � 9 � = � C � @ � 9 � Y �� �"�
�
�������� �%�?�3�2�0�3�X�<�I �E�6�=�2�	
�/�=�1�3�<�J �C�Y�@�:�3�2�9�B �C�?�A�<�[�	�?�
�	�4�?�/�9�I�<�J�6�= �;�I�?�3�<�J �C �=�9�=�:�J �C�?�A�B �\�B�?�9�=�C�	�
 �C � �=�W�7�1�9�I �9�=�A�:�7�<�3�
 
�"�/�<�B�@�9�?�7�>�A�	�/�?�1�6�J�C ���3�=�4�D�E�7�9�D�
 ���?�<�=�
 �P �-���. � & � B � 2 � J � < � 3 � 1 �� �&�
 �
�������� �%�=�E�<�G�;�9�D �9 �>�=�2�:�=�X�7�B 
�C�Y�1�6�=�2�=�@�:�=�C�3�<�@�9�3�8 �<�3�=�5�I�<�<�3�8 �>�/�<�C�D�
 ���3�=�:�=�5�7�1�9�I �>�?�G�1�3�� �'�>�?�G�C�D �Q�����
 ���?�/�A�7�@�:�/�C�/�
 �	�	 �-���. 
� & � B � 2 � J � < � 3 � 1 �� �&�
 � Z � C � 3 � ? � [ � 9 � = �� � � �
 �
�������� �*�Y�@�:�3�2�9�D �W�A�?�B�9�A�M�?�<�3�6�= �/ �[�7�/�@�A�=�[�<�3 �>�7�=�<�7�3�?�@�9�3�6�= 
�>�?�7�3�@�9�B�;�B �C �>�=�2�C�J�6�=�?�:�/�A�3�9�3�8 �=�0�:�/�@�A�7 �@�= �E�J�C�A�3�]�=�; �<�/ �>�?�7�3�@�9�B�; �X�7�C�J�1�
 ���3�=�4�=�<�2 ���?�/�A�7�@�:�/�C�/�
 �P 
�!�
�� � & � B � 2 � 7 � < � 3 � 1 �� �&�
 �P � ' � : �G �C �7 � 9 �� � � �
 �
�������� ���3�=�:�=�5�7�1�9�G �@�A�/�C�0�/ �>�=�2�:�=�X�7�/ �C�Y�1�6�=�2�=�@�:�=�C�3�<�@�9�I�6�= 
�<�3�=�5�I�<�B�
 ���3�=�:�=�5�7�1�9�I �>�?�G�1�3�
 �'�>�?�G�C�D ���������� ���?�/�A�7�@�:�/�C�/�
 �	 �-�
�
�. � ' � : � G � C � 7 � 9 �
 � � �
 �
�������� �'�=�]�<�I 
�:�=�X�7�@�9�G �C�Y�1�6�=�2�=�@�:�=�C�3�<�@�9�I�6�= �;�7�=�1�I�<�B�
 �,�0�=�?�<�J�9 �5�3�=�:�=�5�7�1�9�Y�1�6 �C�7�3�2�
 �!�=�X�7�@�9�=�C�G �5�3�=�:�K�5�7�3 
�@�C�
 ���
 �	 �
�
���. � ' � : �G �C �7 � 9 �� �
���
 �
�������� ���7�>�@ �B�<�2 ���<�6�D�2�?�7�A �/�B�@ �7�:�3�< �'�/�:���
�4�B�6�?�3�<�2�3�< � �=�?�;�/�A�7�=�<�3�< 
�?�:�3�@ �"�7�=�E�H�<�@ �2�3�? �$�@�A�@�:�=�C�/�9�3�7�
 ���3�=�:�=�5�7�1�9�Y �E�0�=�?�<�J�9 �+ � * � : � : � J � � � 
 �
 ���?�/�A�7�@�:�/�C�/�
 �	 �-�
���. � ' � : �G �C �7 � 9 �� � � �
 
�
�������� �$���6�?�=�<�=�:�=�5�D �/�<�2 �(�3�1�A�=�<�7�1 ���/�1�9�5�?�=�B�<�2 �=�4 �#�3�=�5�3�<�3 �*�=���3�/�<�7�@�7�< �7�< � �G�@�A �'�:�=�C�/�9�7�/�
 
���3�=�:�=�5�7�1�9�I �>�?�G�1�3�� �'�>�?�G�C�D ���� ���L�
 ���?�/�A�7�@�:�/�C�/�
 ���
���. � ' � : �G �C �7 � 9 �� � � �
 �3�A �/�:�
 �
�������� ���7�=�@�A�?�/�A�7�	
�5�?�/�4�7�3�9�I �/ �>�3�A�?�=�5�?�/�<�3�9�I �E�6�=�2�<�=�A�3�<�7�3 �C�7 �A�B �Z�3�:�=�C�1�3 �
�
 ���3�=�:�=�5�7�1�9�I �>�?�G�1�3�� �'�>�?�G�C�D �
���
 ���?�/�	
�A�7�@�:�/�C�/�
 �-�
���. � , � / � > � : � 3 � A � / � : � = � C � G �� � � �
 �
�������� �"�7�9�?�=�>�/�:�3�=�<�A�=�:�=�5�7�1�9�I �C�D�6�=�2�<�=�A�3�<�7�3 �8�/�2�7�3�? 
�E �C�?�A�B ���4 �*�?�/�<�=�C �
�����
 �"�/�<�B�@�9�?�7�>�A�	�/�?�1�6�J�C �#�/�4�A�/�
 �"�7�1�6�/�:�=�C�1�3�
 

������ 



G o o log ické p r á c e , S p r á v y 60 : s t r . 237-257 B r a t i s l a v a 1973 

BADAN KVET* VÁCLAV �Q�����)�
������ 

�� �����
������ ���������+�	 ���� �����[�����" �� �#�T�#������ ���K�!�� 
�� � �%� �!�@���" ���� ���������������#�T���� �&�L�� �� �������M���� �# � ����� �K ��������� �!�� �#�K�����X� ���� 

���?���#�� 

���4�+�3�+�)�1�C �7�+�3�/�3�C�� 

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

� M � ; � 5 �* 

���+�4�C�>�+ �4�+�5�-�+�4�4�D �!�%�����*�����$ ���#���!�� �!�� �! �"� � � � � � �  ���� �"���������!�$ ������������������ �� � � � � � � � ! � � �� 
����� �������$���� ���Z�+�*�4�+�5�-�+�4�4�D�.�5 �' �6�Z�+�*�9�+�7�)�/�+�7�4�D�.�5 �6�5�*�1�2�'�*�: �0�+ �*�2�5�:�.�5 �*�/�8�1�:�9�5�;� ' �4�U�3 
�6�7�5�(�2�C�3�5�3�� � � �+�. �5 �>�A�;�'�S�4�5�8�\ �;�=�8�9�:�6�:�0�+ �6�7�/ �5�7�/�+�4�9�'�)�/ �6�7�'�)�D �6�Z�+�*�+�;�R�D�3 �4�' �Z�+�R�+�4�D 
�.�2�:�(�/�4�4�C �8�9�'�;�(�= �' �6�+�7�8�6�+�1�9�/�;�4�5�8�9�/ � '�:�9�5�)�.�9�5�4�4�D�.�5 �6�5�*�1�2�'�*�: �6�7�5 �7�5�6�: �' �>�+�3�4�D 
�6�2�=�4 �8�9�A�2�+ �;�D�)�+ �*�5 �6�5�6�7�+�*�D�� 

���5�;�U�3 �*�F�2�+�S�/�9�U�3 �1�7�/�9�+�7�/�+�3 �1 �Z�+�R�+�4�D �6�7�5�(�2�+�3�'�9�/�1�= �3�Y�S�+ �(�U�9 �6�5�8�5�:�>�+�4�D 
�;�U�>�4�'�3�: �8�/�9�+ �6�:�1�2�/�4�5�;�U�)�. �>�E�4 �' �>�2�5�3�G �; �>�+�3�8�1�C �1�G�7�+ �6�7�5 �-�+�4�+�>�/ �' �1�2�'�8�/�Z�2�1�'�)�/ 
�4�+�5�-�+�4�4�D�)�. �>�2�5�3�G�� �#�=�)�.�A�>�D�3�+ �6�7�5�9�5 �> �G�;� '�. � � �� � Q � \ � 5 � ; � D � W � 1 � 5 � ; �C ���	���������� � � �� � � � E � . ��
� 2 � / � ) � . �' �J �$ �� � Q � \ � 5 � ; � D � W � 1 � 5 � ; �C ���	�������� �' � � �� � � � ; � C � 9 �' ���	���
�	�� �	���
�
�� �5 �-�+�4�+�>�/ �' �-�+�5�*�=��
�4�'�3�/�)�+ �-�2�5�(�A�2�4�/ �8�D�9�C �6�:�1�2�/�4�5�;�U�)�. �>�E�4 �' �.�2�:�(�/�4�4�U�)�. �>�2�5�3�: �; �>�+�3�8�1�C �1�G�7�+ 
�; �0�+�*�4�5�9�2�/�;�U�)�. �5�7�5�-�+�4�+�>�D�)�.�� ���'�;�B�>�:�0�+�3�+ �6�7�/ �9�5�3 �4�' �6�Z�+�*�)�.�A�>�+�0�D�+�D �W�+�9�4�C �6�7�A�)�+ 
�>�'�(�U�;�'�0�D�)�D �8�+ �>�2�5�3�5�;�5�: �9�+�1�9�5�4�/�1�5�: �;�D�*�+�Y�8�1�C �6�A�4�;�+ � � � � �� � � � ' � 4 � A � W � + �1 �	�������� 
���� � � � 2 � ' � ( � ' �W �J �&�� � � � * � ' �3 �	�������� � � �� �  � 9 � 5 � < � ' � 8 � 8 � + �7 �	������ �'�9�*���� �' �4�' �8�7�5�;�4�A�4�D 
�8 �6�5�>�4�'�9�1�= �5 �>�2�5�3�+�)�. �>�0�/�R�9�C�4�U�)�. �; � ' �:�9�5�)�.�9�5�4�4�D�3 �6�5�*�1�2�'�*�: �; �5�(�2�'�8�9�/ �0�;�� �8�; � ' � . �: 
�V�+�8�1�C�.�5 �3�'�8�/�;�:�� �>�� �5�* �;�D�*�+�Y�8�1�C �6�A�4�;�+ �/ �; �V�+�8�1�C�3 �3�'�8�/�;�:�� 

� � �+ �4�: �9�4�C �6�Z�+�*�+�8�2�'�9 �>�A�1�2�'�*�4�D �5�(�0�+�1�9�D�;�4�/ �6�5�9�D�S�+ �6�7�/ �.�5�*�4�5�+�+�4�D �>�D�8�1�'�4�U�)�. 
�6�5�>�4�'�9�1�:�� �# �4�+�5�-�C�4�: �;�D�*�+�Y�8�1�C �6�A�4�;�+ �0�+ �6�5�3�+�7�4�C �4�+�0�2�C�6�+ �>�4�A�3 �6�7�Y�(�C�. �>�2�5�3�G 
�4�' �6�5�;�7�)�.�: �' �;�+ �;�=�R�R�D�3 �4�+�5�-�C�4�:�� � �)�.�A�>�+�0�D �;�R�'�1 �.�5�*�4�5�;�+�7�4�C �G�*�'�0�+ �5 �6�7�:�(�C�.�: 
�>�2�5�3�: �; �.�2�:�(�5�1�C�3 �6�5�*�1�2�'�*�:�� �1�9�+�7�C �3�5�.�5�: �(�U�9 �; �(�:�*�5�:�)�4�5�8�9�/ �>�D�8�1�'�4�U �8�4�'�* 

�� �M�8�9�7�+�*�4�D �G�8�9�'�; �-�+�5�2�5�-�/�)�1�U�� ���7�4�5�� ���5�>�'�7�9�5�;�' �	 
���� �M�8�9�7�+�*�4�D �G�8�9�'�; �-�+�5�2�5�-�/�)�1�U�� ���7�' �.� ' �� ���7�'�*�+�(�4�D �� 

������ 



moderní geofyzikou (reflexní metódou ���	�������G�-�9�'�. �'�+�3�!�(�-�-�9�'�. �!�.�#�3�� �  �4�E�7�*�3��
�,�$�, �  � 	 � 
 � � � � � � � � � � � � �� ���������I�$�-�E�, �-�  � �3�2�.�"� '�2�.�-�� ��� �/�0�.�2�( �2� . � , �3 �<�#� �)�$ �7�:�1�*� �-�9 
�. �7�+�.�,�$�"�' �4 � �3�2�.�"� ' �2�.�-�-�:�, �/�.�#�*�+� �#�3 �4 �.�!�+� �1�2�( �)�4�� �1�4� � '�3 �F�$�1�*�9�'�. �,� �1�(�4�3 
�-�$�)�1�.�3 �7�/�0� �4�(�#�+�  �#�.�1�2� �G�3�)�:�"�: �/�0�. �1�2� �-�.�4�$�-�: �/�0�$�1�-�9�'�. �/�0�3�!�9�'�3 �  �1�,�$�0�3 �7�+�.�,�< 
�-�  �4�9�2�C�: �4�7�#�8�+�$�-�.�1�2�(�� ���$�+�7�$ �2� �*�9 �)�$�#�-�.�7�-� �G�-�9 �I�$�C�(�2 �4�+�(�4 �-�$�1�.�3�0�.�#�.�1�2�( �1 �2�  �4 � ! �6 
� - �  �1�,�$�0 �7�+�.�,�3 �  �.�2�8�7�*�3 �0�.�7�#�:�+�-�9�'�. �3�/�+� �2�-�$�-�: �  �%�3�-�*�"�$ �7�+�.�,�< �4 �)�$�#�-�.�2�+�(�4�E�"�' 
�1�2�3�/�-�:�$�' �1�$�#�(�,�$�-�2�8�0�-�: �4�E�/�+�-�$�� 

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

���.�7�!�.�0 �'�+� �4�-�:�"�' �4�E�1�+�$�#�*�3 �1�2� �0�C�:�"�' �/�0� �"�: �/�0�. �&�$�-�$�7�( �  �*�+� �1�(�%�(�*� �"�( �7�+�.�,�3 

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

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

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

���	�
 



(V. � D � 0 � ) � I � + �! �%�3 � ! � , �� �@ �������� �! �3�$��� � �� � � � , �4�"�)�. �. �G �0�1�4�9�+�4�- �0�/�+�1�/�I�)�, �!�F �+ �9�� �/�+�1�!�*�>�- 
���������K�2�+�; �0�:�. �5�% �! �0�/�9�.�! �3�+�8 �9�<�2�+�!�.�; �/ �!�4�3�/�#�(�3�/�.�.�<�- �0�/�$�+�,�!�$�4 �5 �0�/�$�,�/�F�< 
�&�,�8�E�/�5�;�(�/ �0�:�2�-�! �,�9�% �0�1�/�3�/ �5�8�4�F�<�3 �0�1�/ �L�%�E�%�.�< �5�9�3�!�(�4 �3�%�+�3�/�.�)�+�8 �(�,�4�"�/�+�;�(�/ 
�0�/�$�+�,�!�$�4 �+ �3�%�+�3�/�.�<�#�% �.�%�/�'�%�.�.�< �5�G�0�,�.�%�� 

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

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

���1�%�$�0�/�+�,�!�$�� �F�% �5�E�%�#�(�.�8 �5�G�9�.�!�-�.�%�*�E�< �9�,�/�-�8 �*�2�/�4 �1�%�!�+�3�)�5�!�#�) �2�3�!�1�G�#�( �-�/�"�)�,��
�.�<�#�( �,�)�.�)�< �9�!�+�/�3�5�%�.�G�#�( �5 �0�L�%�$�3�%�1�#�)�%�1�.�<�- �0�/�$�+�,�!�$�4�� �,�9�% �/�0�L�<�3 �/ �.�;�+�3�/�1�; �2�+�4�3�%�I�.�/�2��
�3�) �! �>�5�! � ( �8�� 

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

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

�� �+�/�-�0�,�%�7�.�<�- �(�/�$�.�/�#�%�.�< �(�,�4�"�)�.�.�; �9�,�/�-�/�5�; �3�%�+�3�/�.�)�+�8 �H�%�2�+�;�(�/ �-�!�2�)�5�4 
� � � � �� � � � = � ( � , � ) � # �( �� � � �� � D � M � / � 5 � < � I � + � / � 5 �: � � �� �����
���� �2�% �1�/�9�,�)�E�4�*�< �� �(�,�!�5�.�< �3�%�+�3�/�.�)�#�+�; 
�2�-�%�1�8�� 

�5�!�1�)�2�+�G�� �+�1�4�E�.�/�(�/�1�2�+�G�� �*�9 �@ �2�5 �2�-�%�1�� 
�(�%�1�#�8�.�2�+�G�� �2�4�$�%�3�2�+�G�� �2�9�@�*�5 �2�-�%�1�� 
�2�4�"�-�%�1�)�$�)�/�.�:�,�.�<�� �1�G�.�2�+�G�� �2�2�5�@�*�*�9 �2�-�%�1 �! 
�2�4�"�%�+�5�!�3�/�1�)�:�,�.�<�� �9�2�9 �@ �5�*�5 �2�-�%�1�� 

�	�
�� 



Význam zlomú ve vývoji zemské kúry, ale též pro otázky naftové geolo­
gické, je zásadní a proto zasluhuje �J�%�D�%�.�; �3�:�3�/ �0�1�/�"�,�%�-�!�3�)�+�7 �5�F�*�)�-�%�������
 
���������������	�K�� � �,�/�-�7 �5�7�-�%�8�4�*�; �8�<�.�7 �2 �1�/�8�$�;�,�.�/�4 �-�/�"�)�,�)�3�/�4 �! �.�!�(�1�/�-�!�$�%�.�;�- 
�.�!�;���3�/�-�!�3�%�%�.�F�#�(�� �+�1�7�#�;�#�( �! �+�/�,�%�+�3�/�1�2�+�F�#�( �2�%�$�)�-�%�.�3�4 �! �����������I�4�*�; �8�9�2�!�$�.�: 
�0�/�(�7�"�� �0�J�%�-�)�2�K�/�5�9�.�; �! �-�%�3�!�-�/�1�&�<�8�4 �0�/�$�8�%�-�.�;�#�( �5�/�$�� �-�)�'�1�!�#�) �4�(�,�/�5�/�$�;�+�= 
�! �5�8�.�)�+ �!�+�4�-�4�,�!�#�; �E�)�5�)�#�� 

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

���%�/�$�7�.�!�-�)�1�+�: �0�1�/�"�,�:�-�7 �5�8�.�)�+�4 �8�,�/�-�/�5�: �3�%�+�3�/�.�)�+�7 

� � �! �'�%�.�%�3�)�#�+�: �! �$�7�.�!�-�)�#�+�: �0�1�)�.�#�;�0�7 �5 �(�,�4�"�)�.�.�: �8�,�/�-�/�5�: �3�%�+�3�/�.�)�#�% �G�%�2�+�:�(�/ 
�-�!�2�;�5�4 �4�0�/�8�/�1�I�4�*�� � � �� � � � / � ( � , � ) � # �( �@ �� �� � C � K � / � 5 � ; � H � + � / � 5 �9 ���
���������� 

� �$�=�1�!�8�I�4�*�;�� �E�% �2�% �5 �*�%�$�.�/�3�,�)�5�F�#�( �3�%�+�3�/�'�%�.�%�8�;�#�( �4�0�,�!�3�I�4�*�; �0�%�1�)�/�$�)�#�+�7 �� �8�9�+�,�!�$�.�; �2�7�2�3�:�-�5 
�(�,�4�"�)�.�.�F�#�( �8�,�/�1�.�4�� �/�1�3�/�'�/�.�9�,�.�; ���2 � * �� �5�@�8�� �! �$�)�!�'�/�.�9�,�.�) � � � 2 �5 � � � * � 8 �� � � �@�* �5� � �� ���8�.�)�+ �3�:�#�(�3�/ 
�$�5�/�4 �2�7�2�3�:�-�4 �0�4�+�,�)�. �! �8�,�/�-�= �/�"�*�!�2�I�4�*�� �0�,�!�.�%�3�9�1�.�%���'�%�/�,�/�'�)�#�+�F�-�) �(�7�0�/�3�:�8�!�-�)�� �1�/�3�!�H�.�; 
�$�7�.�!�-�)�+�/�4 �8�%�-�% �! �$�9�,�% �4�0�,�!�3�.�%�.�;�- �3�/�1�8�.�;�#�( �2�)�,�� � �9�5�!�E�.�F�- �*�% �8�9�5�%�1�� �E�% �+�/�-�"�)�.�!�#�; 
�1�/�3�!�H�.�; �$�7�.�!�-�)�+�7 �! �+�/�.�3�;�.�%�.�3�9�,�.�;�(�/ �$�1�)�K�3�4 �$�/�#�(�9�8�; �+�% �8�-�%�.�9�- �5 �/�1�)�%�.�3�!�#�) �8�,�/�-�=�� ���/�$�,�: 
�0�!�,�%�/�-�!�'�.�%�3�)�#�+�F�#�( �4�$�!�*�= ���� � � � 1 � 2 �% ���
�������� �2�% �4�5�9�$�; �/�$�+�,�/�. �0�!�,�%�/�-�!�'�.�%�3�)�#�+�:�(�/ �0�/�,�%�$�.�;��
�+�4 �/ ���
���� �@ ���������> �5 �$�%�5�/�.�4 �+�!�1�"�/�.�4�� �/ �
�����
�> �5 �0�%�1�-�4�� �/ ���� �@ ���������> �5 �3�1�)�!�2�4���*�4�J�%�� �/ ������ 
�5 �+�J�;�$�: �! �/ �������> �5 �3�%�1�%�)�<�1�4�� ���.�%�D�.�; �2�5�� ���+�1�4�D�.�/�(�/�1�2�+�F�� �2�-�%�1 �5 �$�%�5�/�.�4 �! �+�!�1�"�/�.�4 ���#�#�! ���	���� 
�/�$�0�/�5�;�$�9 �0�/�$�,�# �3�/�(�/ �3�/�(�$�%�*�D�;�-�4 �%�+�5�!�3�/�1�)�9�,�.�;�-�4 �2�-�:�1�.�� �2�8 ���2�4�$�%�3�2�+�F �@ �#�#�! ���
�� �@ �����	���� 
�2�-�%�1 �8�3�/�3�/�E�I�4�*�; �!�4�3�/�1�) �0�1�)�"�,�)�E�.�% �2�% �2�-�<�1�%�- �+ �3�/�-�4 �+�/�,�-�F�-�� �3�� � * �� �0�I�5�/�$�.�: � 2 � � �* �2�-�%�1�/�-�� 

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

���1�/�"�,�%�-�!�3�)�+�/�4 �0�4�+�,�)�.�/�5�F�#�( �8�<�.�� �*�%�*�)�#�( �5�F�8�.�!�-�4 �0�1�/ �5�8�.�)�+ �8�,�/�-�= �! �0�/�$�1�/�"��
� . �F�- �1�/�8�"�/�1�%�- �*�%�*�)�#�( �2�-�:�1�= �2�% �8�!�"�F�5�!�, � � �� � � � 5 � % �3 ���
�����
�� �
���������� �� �$�!�,�D�;�- �3�%�6�3�4 
�4�5�%�$�%�-�% �(�,�!�5�.�; �8�9�5�%�1�7�� �+�3�%�1�: �0�/�4�E�)�*�%�-�% �0�1�/ �2�1�/�5�.�9�.�; �5 �D�)�1�D�; �/�"�,�!�2�3�) �5�;�$�%�I�2�+�: 
�0�9�.�5�%�� 

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

���8�% �0�1�%�$�0�/�+�,�!�$�!�K�� �E�% �5�8�.�)�+ �(�,�!�5�.�;�#�( �8�,�/�-�= �2�/�4�5�)�2�; �2 �0�/�(�7�"�7 �0�/�$�,�: �,�!�"�)�,�.�;�#�( 
�8�<�.�� �+�3�%�1�F�- �/�$�0�/�5�;�$�!�*�; �0�/�,�/�(�7 �.�%�*�5�;�#�% �.�! �-�9�(�! � . �: �! �/ �.�%�*�-�%�.�D�; �0�%�5�.�/�2�3�)�� 
�� �:�-�)�3�/ �1�.�;�2�3�7 �*�2�/�4 �0�4�+�,�)�.�/�5�: �8�<�.�7 ���5�% �2�-�7�2�,�4 ���� � � � , � ) � H � + �7 �@ �
���������� � � �1�=�"�:�( 

������ 



zlomú je pak dán ���L�'�&�'�7�F�<�/ ���	�K�$�;�*�'�/ �1�4�.�#�$�'�0�H�%�* �/�<�4�5 �7 �9�'�/�4�-�; �-�?�3�'�� �5�� � , �� 
�2�3�?�$�;�*�'�3�0 �2�6�-�.�+�0�1�7�H�%�* �9�=�0�� 

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

�0�<�-�K�/�� 
�"�.�1�/�1�7�; �4�8�4�5�;�/�8 �,�4�1�6 �1�3�+�'�0�5�1�7�#�0�H �7 �2�1�.�'�&�0�<�-�1�7�;�/ �# �0�# �0�;�, �-�1�.�/�;�/ �4�/�'�3�6 

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

�� �3�1 �4�<�M �2�6�-�.�+�0 �# �9�.�1�/�? �7 �0�'�, �/�.�#�&�F�<�/ �#�.�2�+�0�4�-�;�/ �1�3�1�)�'�0�'�5�+�%�-�;�/ �%�8�-�.�6 �.�9�' 
�2�1�&�.�; �5�1�*�1 �6�7�#�G�1�7�#�M �1 �4�8�4�5�;�/�'�%�* �5�;�%�*�5�1 �4�/�;�3�K�� �4�B�, ���	�@���� �,�9 �B �4�7 �����
�@�� �# �4�9 �B�,�7 
�����	���@�� �# �4�/�;�3�'�%�* �0�# �0�; �-�1�.�/�H�%�* �5�� � , �� � 7 � � �9 �����	�@ �3�'�4�2�� �����	�@���� � 4 � 4 � 9 � � � , � , �7 �������
�@�� 
�# �,�,�9 �B�4�4�7 �������@���� 

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

�4�4�7 ���	�@ ���( �����@ �� �����@���� �7�4�7 �����
�@ �� �����@ �� ���	�@���� �4�4�9 �����	���@ �� �����@ �� �������@���� 
�9�4�9 �������	�@ �� �����@ �� �������@�� �4�4�9 �������
�@ �� �����@ ���� �����	�@���� �7�4�7 �������@ �( �����@ �� �����@���� 

���3�'�&�2�1�-�.�#�& �4�5�1�J�'�0�< �1 �����@ �,�' �7 �&�1�$�3�;�/ �4�1�6�.�#�&�6 �4 �2�#�.�'�1�/�#�)�0�'�5�+�%�-�H�/�+ �?�&�#�,�+ 
���� � � � 3 � 4 �' ���
���������� �- �5� ' �3�H �0�# �&�1�4�6�& �0�'�7�'�.�-�;�/ �2�1�J�5�6 �.�1�-�#�.�<�5 �I�'�4�-�;�*�1 �/�#�4�+�7�6 
�6�3�J�6�,�' �*�1�&�0�1�5�8 �&�'�-�.�+�0�#�%�' �2�3�1 �/�.�#�&�F�< �2�3�7�1�*�1�3�8 �4 �7�'�.�-�H�/ �3�1�9�&�<�.�'�/ �-�3�#�,�0�<�%�* 
�*�1�&�0�>�5 �
���@ �# ���
�����@�� �#�.�' �4 �7�;�5�F�+�0�1�6 �*�1�&�0�>�5 �-�1�.�'�/ �����@�� �5�� � , �� �7�' �4�/�'�3�6 �4�4�7�� 

���<�M �7�9�0�+�-�.�: �2�3�'�& �7�#�3�+�4�-�H�/ �1�3�1�)�'�0�'�/�� �2�3�#�7�&�'�2�1�&�1�$�0�; �#�4�4�8�0�5�4�-�:�� �,�' �4�5�1�J�'�0�: 
�7�' �4�3�1�7�0�:�0�< �4 �&�0�'�F�0�< �1�3�+�'�0�5�#�%�+ �2�1�.�'�&�0�<�-�6 �2�1�&�.�; � � �� � � � 7 � ; � 5 �# ���
�����
�� �
�������� �1 �
���@�� 
�!�9�0�+�-�.�H �4�8�4�5�;�/ �/�: �5� ' �&�8 �&�0�'�4 �5�8�5�1 �4�/�'�3�8 �9�.�1�/�?�� 

���
�
 
�
�� ���'�1�.�1�)�+�%�-�; �2�3�:�%�' ���	 



sv (0° + 47° = 47°), zsz (234° 4- 47° = 281°), ssz (306° + 47° = 353°), 
sz (270° + 47° = 317°), ssv (324° + 47° = 371°), vsv (36° + 47° = 83°). 
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�"�*�'�, �"�����&���# �)�����#�+�!�-�����3 �*�+���)�?���  �/�$�'�%�B ���(�C�������-�=�3�% �-�/�&�!�#�$�?���  �(�)�! �-���)�!�*�#�2 �'�)�'������
�&���/�! �� �+� � �#�2 �*�+���)�=�3��� ���� �"�����&���# �*�$�����,�"�3 �-�� �*�-�2�% �(�)�5���2� �, �&���"�%�$�����=�3 ���$�(�!�&�*�#�'�, �*�3�+�� 

� � � � � ) � * � # �0 � ( � ' � ) � , � � �  �� �� � * � - � 1 � + � ' � " � 0 � & � * � # �. � / �$� ' �) �& 

�����)�*�#�0 �(�'�)�,��� �� �%�0 �-�/� �$�������% �# �(�C���-�$�0�����"�3���3�%�, �@�$���&���&�3 �� �'�%���/���&�3 �%�$�����=�3 
�&���'�����&�&�3 �-�?�(�$�&�� �(�0�&�-�� ���&�'�%�0�$�&�3 �(�)�5���2� �� 

���)�'�-�������&�? �����+���!�$�&�3 �)�'�/���'�) �����)�*�#�2 �(�'�)�,��� �. �(�)�'�#���/�,�"�� �'�� �� �# �� �(�)� '�%�2�&�$�!�-�? 
�(�)�5���2�  �&���"�(�)�-�� �"�/�9�*�- �*�%�2�)���% �(�'�� �5� �$���% �������� �*�+�'�@���&�3 ���' �/�"�/ � � � - � * �- �*�%���)�, 
���
���6���� �'�(�2�+ �(�)�5���2�  � " � / � � � * �- �����
�6�� �� �*�+�'�@���&�3 ���' �/�"�/ �9�-�*�- �*�%���)�, ���
���6���� � � �. �+�' �/�%���&�. 
�- �(�)�5���2� �, �/�$�'�%�, �*�� �-�.�*�-�2�+�$�'�-���$�. �-�$�!�-���% �(�C�3�@�&�2�*�/�9�"�- �+���#�+�'�&�!�#�. ������ � < � ( � ! � @ � # �� �9 
������������ �� �'���$���*�+�! �<�+�������&�'�-�� �%�0 �/�$�'�% �+�.�(�!���#�? �/ �9�- �*�%���)�� �# �� �(�)�'���3� �0 �(�'�� 
�5� �$���% �
���6�� 

��� � �)�*�#�0 �(�'�)�,��� �� �*�$�����,�"�� �+�����. �*�-�?�% �(�)�B���2� ���% �"�� � � �&���# �(�'�-� '���&�! ���!�����'�&�0�$�&�! 
�*�%���) � ���)���.�&�*�#�2 �*�3�+�2 ���
���6���� �"�����&���# �*�%���)�. �&���"�%�$�����=�3 �*�3�+�2 ���$�(�!�&�*�#�2 �������6�� ���
�6���� 

�����)�*�#�0 �(�'�)�,��� �� �(�)�����*�+���-�,�"�� �"�������& �/ �&���"�-�2�+�=�3���  �� �&���"�-�?�/�&���%�&�2�"�=�3���  �&���'�����&��
�&�3���  �/�$�'�%�'�-�?���  �*�.�*�+�2�%�,�� ���#�$�0�&�3 �*�� �# �� �� �'�%���/�,�"�� �&�� �� �#�5�+�*�#�? �(�C�3�#�'�( �� �����&��
�+�)�0�$�&�! �����(�)���*�! �-�3�����B�*�#�2 �(�0�&�-���� 

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

� � �  �0�1�*�7 �/�.�0�3�"�'�  �/�0�.�*� �6�3�)�$ �1�4�H�, �/�0�J�!�9�'�$�, �/�K�$�4�+�7�#� �)�:�"�: �4�H�6�-� �, �#�(� �&�.�-�7�+��
�-�:�"�' �6�+�.�,�J �'�$�0�"�5�-�1�*�9 �1�:�2�9�� �� �/�0�=�!�9�'�3 �1�5�1�2�9�,�3 �1�$ �4�F� �* �2� �*�9 �3�/�+� �2�J�3�)�: �6�+�.�,�5�� 
�*�2�$�0�9 �4�6�-�(�*�+�H �-�.�4�9 �4 �-�$�)�,�+� �#�F�: � �+�/�(�-�1�*�9 �F�(�2�:�� �/�0� �4�#�$�/�.�#�.�!�-�9 � �G �4 �-�$�.�&�9�-�3�� 
� � �$�#�- �7 �1�$ �. �.�0�2�.�&�.�-�7�+�-�: ���4�A�6�� �1�A�)�� �( �#�(� �&�.�-�7�+�-�( ���1�4�A�)�6 �
���>�� �1�,�$�0�5�� 

���K�$�4�+�7�#� �)�:�"�: �4�H�6�-� �, �6�)�6 �A�4�1�4 �/ �0�4�*�J �!�5�+ �6�)�(�F�2�9�- �2�9�G �/�0�( �0�$�*�.�-�1�2�0�3�*�"�( �- �$�. �&�$�-��
�-�:�'�. �4�H�4�.�)�$ �0�$�+�(�9�%�3 �"�$�-�2�0�7�+�-�$ �*� �0�/� �2�1�*�9�'�. �/�.�#�+�.�G�: ������ � E � / � ( � I � * �  �A �	���������� 
���)�6�A�4�1�4 �0�$�+�(�$�%�.�4�9 �#�$�/�0�$�1�-�: �-�$�!�. �$�+�$�4� �I�-�: � / �0�4�*�5 �1 �/�0�J�!�9�'�$�, �/�.�# �=�'�+�$�, �����> 
�1�$ �/�0�.�)�$�4�3�)�: �4 �.�0�(�$�-�2� �"�( �1�$�-�(�"�*�9 �#�$�/�0�$�1�$�� �+� �*�F�7�0�1�*�9 �$�+�$�4� �"�$�� �#�$�/�0�$�1�$ �,�(�*�3�+�I�(�"�*�9 
�1�$�0�(�$ �4 �/�0�.�1�2�.�0�3 ���"�'�<�-�*�(�0�"�'�$�-�3 �A���$�(�#�$�-�!�$�0�&�3 � �2�#�� �� �5�/�(�"�*�H �6�A�4 �/�0�=�!�9�' 
�1�$ �-� �/�0�.�2�( �2�.�,�3 �3�/�+� �2�J�3�)�$ �3 �F�2�$�%� �-�.�4�1�*�9 �$�+�$�4� �"�$�� 

���� � � � ' � , � $ � + � : �* ���	�����	�� �(�-�2�$�0�/�0�$�2�3�)�$ �'�+�3�!�(�-�-�H �2�� �6�4�� �0�-�(�1�2�$�+�!� �F�1�*�H �6�+�.�, �1 �/ �0�J��
�!�9�'�$�, �/�.�# �=�'�+�$�, �����" �-�$�!�. �����>�� 

���4�8�2�.�)�7�-�1�*�5 �6�+�.�, �.�,�$�6�3�)�:�"�: �*�=�2�1�*�H �/�K�:�*�.�/ �-�  � � �� �,�7 �/�K�$�4�+�7�#� �)�:�"�: �)�)�6�A�1�1�4 
�1�,�$�0 �/�.�# �3�'�+�5 �
���> �-�$�!�. �����>�� �4 �/�0�.�1�2�.�0�3 � � �= �2 �J �1�$ �1�2� �I�: �#�. �)�6 �A�1�4 �1�,�$�0�3 ���=�'�$�+ �����> 
�-�$�!�. �
���>���� ���� �.�# �*�=�2�1�*�9�'�. �/�K�:�*�.�/�3 �,�7 �6�+�.�, �1�2�$�) �-�$�'�. �1�,�5�1�+�3�� �.�4�+�(�4�J�3�)�:�"�: 
�,�.�"�-�.�1�2�( �*� �0�/ �  �2�3 �4 �/�0�.�1�2�.�0�3 ���$�2�0�.�4�5 ���1�( ���2�� �6�4�� �1�2� �0�H �1�4�8�2�.�)�7�-�1�*�5 �6�+�.�,�� 
�6�A�4 �/�0�=�!�9�'�� 

�� �/�0�=�!�9�'�3 �1�4�8�2�.�)�7�-�1�*�$�'�. �1�5�1�2�9�,�3 �1�$ �2�$�#�5 �*�0�.�, �9 �1�,�9�0�= �.�#�/�.�4�:�#� �)�:�"�:�"�' 
�1�2� �0�F�:�, �1�:�2�:�, �6�+�.�,�J ���/�K�$�#� �+�/�(�-�1�*�H�, �A �
���>�� �����"�� �3�/�+� �2�J�3�)�: �4�H�0� �6�-�9 �1�,�$�0�5 
�-�$�)�,�+� �#�F�: � �+�/�(�-�1�*�9 �1�:�2�9 �����>�� �����>�� �
���� �����>���� 

� � � 1 � 2 �  � 2 � - �: � / � . � # � 9 �+ � - �9 � ) �6 �A�1�4 � �G � ) � ) �6 �A�1�1�4�� � 6 � + � . � , �5 

���1�2� �2�-�: �#�<�+�$�G�(�2�$�)�F�: �/�.�#�9�+�-�9 ���* �.�1�$ �4�:�#�$�J�1�*�9 �/�7�-�4�$ �1�� �1���� �6�+�.�,�.�4�9 �1�5�1�2�9�,�5 
�6�'�.�#�-�.�2�:�,�$ �/�.�3�6�$ �1�2�0�3�I�-�9 �  �1�.�3�'�0�-�-�9�� 

���+�.�,�.�4�9 �1�5�1�2�9�,�5 �'�.�#�.�-�:�-�1�*�.���&�!�$�+�1�*�H�� �+� �-�G�'�.�2�1�*�.��� '�0�3�F�$�$�*�H �  �+�3�G�(�"�*�H �4 �1�6�� 
�=�1�$�*�3 �/�7�-�4�$ �,� �)�: �/�0�$�4� �G�-�9 �)�)�6 �A�1�1�4 �1�,�$�0�5 �/�.�# �=�'�+�$�, �
���> �-�$�!�. �����>�� �,�:�1�2�5 �1�$ 
�3�/�+� �2�J�3�)�: �2� �*�9 �1�,�$�0�5 �/�.�# �=�'�+�$�, �
���>�� ���'� �0� �*�2�$�0�(�1�2�(�"�*�9 �)�1�.�3 �4 �-�9�*�2�$�0�H�"�' �=�1�$��
�"�:�"�' �6�'�0�3�!�  �1 �A�) �1�,�$�0�5 ��� �G �1�$ �1�2�7�I�$�-�:�, �* ������ �A �'�.�#�.�-�:�-�1�*�.���&�!�$�+�1�*�H �6�+�.�, 
�4 �/�0�.�1�2�.�0�3 ���!�$�+�� �+�3�G�(�"�*�H �6�+�.�, �4 �.�*�.�+�: ���0�.�#�1�*�9�'�.���� � � �0�. � , �9 �1�,�9�0�= �.�#�/�.�4�:�#� �)�:��
�"�:�"�' �/�J�4�.�#�-�:�, �1�A�) �6�+�.�,�J�, �4� �0�(�1�*�9 �.�0�.�&�$�-�$�6�$ ���
���>�� �1�$ �2�$�#�5 �2�  �* �9 �4�H�0� �6�-�9 
�/�0�.�)�$�4�3�)�: �1�,�$�0�5 �.�#�/�.�4�:�#� �)�:�"�: �6�+�.�,�J�, �4�6�-�(�*�+�H�, �4 �-�$�) �,�+� �#�F�:�, � �+�/�(�-�1�*�9�, 
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orogénu (0°, 36°, 54°) a ���F�8�-�� �0�7�A �"�&���$�,�+�6�)�+�8�* �	�������E�* �2���.�&�/�(�7 �� ���/�/�4�+�0�/�(�7 
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�� � '�2�� �:�/�#�(�1 �-�6�+�2�# �5���/�)�1�%�1�'�8 �-�,�5�,�.�+�,�/�0�& �-�F�#�"�#�2�@�8�* �,�(�.���'�,�2�7 �5�)�,�*�4 �5�,�%�,�.�/�(�7�%�, 
�-�F�8�(�,�-�1 ���%�)���2�+�7 �'�2�� �5�)�,�*�,�2�7 �,�*�#�5�#�+�8 �+�#�,�$�#�+�+�8 �"�#�-�.�#�/�# �2�8�"�#�E�/�(�7 �-�6�+�2�# �-�.�,�0�& 
�,�(�.���'�,�2�B�* �(�. �6�* �+�#�,�$�7�+�1 �� �-�F�#�"�+�#�,�$�#�+�+�8�*�1 �,�(�.���'�& �-�6�+�2�#�� �� �)��� �/�(�7 �5�)�,�*�4�� 

�� ��� � �(�,�1�/�(�1 �/�# �2 �-�.�: � �7�%�1 �5�)�,�*�E �,�*�#�5�1�'�8�!�8�!�% �"�#�-�.�#�/�& �����/�/�#�# ���'�� �����������D�,�2���+�8 
�5�,�%�,�.�/�(�7�%�, �-�F�8�(�,�-�1�� �-�.�,�'�#�2�1�'�8 �5�F�#�0�#�)�+�7 �/�*�#�.�4 �	�
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des Verlaufes der Briiche im Neogen kónnte deshalb zur Ident ifizierung der dominie­
renden Bruchsysteme dienen, die fur den Aufbau und die Gliederung des tiefen prä-ter-
tiären Untergrundes bestimmend sind, der in steigendem Mass das Hauptobjekt fiir 
Untersuchungen des Aufbaus der tiefen Ablagerungen sowie der Erdól- und Erdgashóffig-
keit wird. Der Verlauf der Briiche sollte deshalb genau verfolgt und deren Richtung 
in Winkelbeträgen, womóglieh bis auf 1 genau, angegeben werden. 

2. Anscheinend duríte es nótig sein die bisherigen Ansichten uber die richtungsbezogenc 
Zuordnung der Briiche richtigzustellen. Bisher wurden vier dominierende, den tekto-
nischen Aufbau der Neogen fii Hun g sowie des Untergrundes bestimmende Bruchsysteme 
in Betracht gezogen: W - E (bzw. W S W - E N E ) , N W - S E , (bzw. N N W - S S E ) , 8 S W -
NNE, N —S. Diesen Riehtungen entsprechen im Bóhmischen Massiv annähernd die 
angefuhrten WNW-, SW-, NW- und SSW- Riehtungen (P. R o h l i c h , N . � T � � � � � � � � � V � 9 � = � D �I 
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Bruchsysteme in den Netzen des prä-variszischen Zeitraumes sowie des variszischen und 
jiingsten alpidischen Orogens. Sie enthält zwar aus verschiedenen Tektogenesen stam-
mende Riehtungen, eignet sich aber zur allgerneinen Ubersicht und Orientierung. 
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JAN GAŠPARIK* 

PRÍSPEVOK K TEKTONIKE A LITOLOGICKEJ VÝPLNI KOTLÍN 
STREDNÉHO SLOVENSKA 

(2 obr. v texte, anglické tesumé) 

A b s t r a c t . The art ide deals with the main tectonic faults of tlie ���&�#�G�*�"�/�3�,�"�� 
���0�2�/�0�/�*�4�2�*�"�/�3�,�" �"�/�% �D�*�"�2�3�,�" �,�0�4�-�*�/�" �#�"�3�*�/�3�� �7�)�*�$�) �%�*�3�4�*�/�$�4�-�8 �%�&�-�*�.�*�4 �4�)�& �%�&�1�2�&�3��
�3�*�0�/�3 �'�2�0�. �4�)�& �3�5�2�2�0�5�/�%�<�/�( �.�0�<�.�4�"�<�/ �2�"�/�(�&�3�� �������)�"�2�"�$�4�&�2�*�9�&�% �"�/�% �%�&�3�$�2�*�#�&�% �"�2�& 
�'�0�5�2 �4�&�$�4�0�/�*�$ �'�"�5�-�4�3�� �"�� �4�)�& �D�*�"�2 ���"�5�-�4�� �#�� �����I�,�: � � �"�4�2�" ���"�5�-�4�� �$�+�! ���"�-�: ���"�(�5�2�" 
���"�5�-�4�� �%�� ���2�"�6�/�0 ���"�5�-�4�� ���)�& �$�0�5�2�3�& �0�' �'�"�5�-�4�3 �*�3 �*�/�%�*�$�"�4�&�% �*�/ �4�)�& �"�4�4�"�$�)�&�% �(�&�0�-�0��
�(�*�$�"�- �.�"�1�� ���/ �4�)�& �"�2�4�*�$�-�& �*�3 �"�-�3�0 �3�4�2�&�3�3�&�% �(�2�"�%�5�"�- �3�*�/�,�*�/�( �"�/�% �%�&�&�1�&�/�*�/�( �0�' �4�)�& 
�#�"�3�*�/�3 �'�2�0�. �4�)�& �$�"�3�4 �*�/ �6�6�&�3�4�7�"�2�% �%�<�2�&�$�4�<�0�/�� 

���&�,�4�0�/�*�,�& �6�/�=�4�0�2�/�F�$�) �,�0�4�-�<�/ �/�&�#�0�-�" �%�0�4�&�2�"�9 �6�&�/�0�6�"�/�: �0�3�0�#�*�4�/�: �"�!�*�!�#� �!�$�K�� 
���/�4�&�2�1�2�&�4�0�6�"�-�" �3�" �-�&�/ �/ �" �9�:�,�-�"�%�& �6�F�3�,�5�.�5 �(�&�0�-�0�(�*�$�,�&�+ �.�"�1�8�� ���-�#�0�,�; �C�4�2�5�,��
�4�=�2�/�& �6�2�4�8 �5�.�0�E�J�5�+�= �%�&�4�"�*�-�/�&�+�C�*�& �3�1�0�9�/�"�K �$�)�"�2�"�,�4�&�2 �4�&�,�4�0�/�*�$�,�&�+ �3�4�"�6�#�8�� 
�� �1�2�&�%�,�-�"�%�"�/�&�+ �1�2�:�$�* �3�= �5�6�&�%�&�/�; �/�"�+�/�0�6�C�*�& �1�0�9�/�"�4�,�8 �0 �4�&�,�4�0�/�*�$�,�&�+ �3�4�"�6�#�& 
���5�2�G�*�"�/�3�,�&�+ �,�0�4�-�*�/�8 �6�0 �6�9�K�"�)�5 �, ���0�2�/�0�/�*�4�2�*�"�/�3�,�&�+ �" �D�*�"�2�3�,�&�+ �,�0�4�-�*�/�&�� 

���2�"�6�*�.�&�4�2�*�$�,�: �.�"�1�" �=�1�-�/�F�$�) �#�0�5�(�&�2�0�6�F�$�) �*�9�0�"�/�0�.�:�-�*�< � � � � �� � � � # � 2 � . � " � + � & �2 �	���
���� 
�5�6�:�%�9�" �6 ���5�2�G�*�"�/�3�,�&�+ �,�0�4�-�*�/�& �4�2�* �6�F�2�"�9�/�; �"�/�0�.�:�-�*�&�� ���"�+�+�5�E�/�&�+�C�*�" �+�& �6 �+�5�E�/�&�+ 
�G�"�3�4�< �,�0�4�-�*�/�8 �� �? ���
 �.�(�-�� �6 �1�2�*�&�3�4�0�2�& �.�&�%�9�* ���,�-�&�/�F�. �" ���0�2�/�0�5 ���4�5�#�J�0�5�� �3�&�6�&�2��
�/�&�+�C�*�& �0�% �/�&�+ �+�& �"�/�0�.�:�-�*�" �.�&�%�9�* ���&�I�,�F�. �3���"�4�-� �!�� �� ���'��� �4��� �!�& �� �0 �	�� ���������� 
���� �$���'���#�� �.�*�������� ���� �����(�����&�� �����"�#���$���� ���0�
�� �������� �� � �������+���*�� �$�� �&�"�#�!�$�%�#���� 
�����$�%�� �����#�%��� �� 

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

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

� � �� � � � 1 � ! � . �+ �/ ���	�������� �2�! �0�/�$�1�/�"�.�%�*�H�)�% �8�!�/�"�%�1�9 �C�-�!�,�/ �-�!� ' �4�1�2�+�K�- �8�,�/�-�/�-���� 
�+�3�/ �1�K �2�0�>�2�/�"�4�*�% �2�3�7�+ �-�%�8�/�8�/�)�+�! �"�/�*�.�)�#�+�%�* �+�1�7�( �7 �2 �3�%�1�#�)�;�1�.�/�4 �5�K�0�,�O�/�4 �+�/�3�,�)�.�7�� 
�� �2�%�5�%�1�.�%�* �L�!�2�3�) �-�9 �2�-�%�1 �2�%�5�%�1�B�*�4�(�� �5 �0�1�)�%�2�3�/�1�% ���/�*�.�<�# �2�! �/�(�K�"�! �$�/ �2�-�%�1�4 
�2�%�5�%�1�/�B�2�%�5�%�1�/�5�K�#�(�/�$�B�*�4�(�/�B�*�4�(�/�8�9�0�!�$�� 

� � �! �8�9�+�,�!�$�% �.�/�5�K�#�( �H�3�?�$�)�<�� �(�,�!�5�.�% �(�,�"�/�+�K�#�( �5�1�3�/ �5 �5 ���4�1�L�)�!�.�2�+�%�* �+�/�3�,�)�.�% 
�! ���/�1�.�/�.�)�3�1�)�!�.�2�+�%�* �+�/�3�,�)�.�%�� �"�/�,�) �$�/�3�%�1�!�8 �2�3�!�.�/�5�%�.�; �H�3�7�1�) �(�,�!�5�.�; �3�%�+�3�/�.�)�#�+�; 
�,�<�.�)�%�� 
�	�� �I�)�!�1�2�+�! �3�%�+�3�/�.�)�#�+�9 �,�<�.�)�! 
�
�� ���%�N�+�/�&�!�3�1�!�.�2�+�9 �3�%�+�3�/�.�)�#�+�9 �,�<�.�)�! 
���� ���!�,�/�-�!�'�4�1�2�+�9 �3�%�+�3�/�.�)�#�+�9 �,�<�.�)�! 
���� � � �1�! �5�O�!�. �2�+�9 �3�%�+�3�/�.�)�#�+�9 �,�<�.�)�! 

���(�!�1�!�+�3�%�1 �(�,�!�5�.�K�#�( �3�%�+�3�/�.�)�#�+�K�#�( �,�<�.�)�< �5 ���4�1�L�)�!�.�2�+�%�* �+�/�3�,�)�.�% 

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

�D�8�%�-�)�% �8�9�0�!�$�.�% �/�$ �J�)�!�1�2�+�%�* �3�%�+�3�/�.�)�#�+�%�* �,�<�.�)�% �5 �2�%�5�%�1�.�%�* �L�!�2�3�) ���!�,�%�* � � � ! �3�1�7 
�*�% �5�7�3�5�/�1�%�.�; �8 �"�)�/�3�)�3�)�%�+�K�#�( �! �$�5�/�*�2�N�4�$�.�K�#�( �0�!�1�!�1�?�,�� �-�)�%�2�3�!�-�) �2�/ �2�,�!�"�H�/�4 
�)�.�*�%�+�L�.�/�4 �0�1�<�-�%�2�/�4�� ���4�J�.�%�*�H�)�% �2�? �3�/ �2�3�1�%�$�.�/�3�1�)�!�2�/�5�; �$�/�,�/�-�)�3�7�� �H�+�5�1�.�)�3�; 
�2�,�)�%�O�/�5�#�% �! �5�9�0�%�.�#�% �,�/�3�!�1�)�.�'�4�� �$�!�,�%�* �3�-�!�5�/�2�)�5�; �/�1�'�!�.�/�'�;�.�.�%�� �-�)�%�2�3�!�-�) �0�)�%�2�L�)�3�; 
�5�9�0�%�.�#�% �+�1�)�%�$�7 �2�4�"�3�!�3�1�!�.�2�+�K�#�( �0�1�<�+�1�/�5�/�5�� ���$ ���,�/�5�%�.�2�+�;�(�/ � � �1�9�5� . �! �!�J �0�/ 
���+�,�%�.�; �5�7�2�3�4�0�4�*�% �.�! �8�9�0�!�$�.�%�* �2�3�1�!�.�% �8�,�/�-�4 �2�5�%�3�,�K �"�)�/�3�)�3�)�#�+�K �!�J �$�5�/�*�2�N�4�$�.�K 
�0�/�1�&�K�1�/�5�)�3�K�� �2�3�1�%�$�.�/ �!�J �(�1�4�"�/�8�1�.�.�K �'�1�!�.�)�3�� �2�)�,�.�% �-�7�,�/�.�)�3�)�8�/�5�!�.�K�� ���7�,�/�.�)�3�)�8�9�#�)�! 
�2�! �0�1�%�*�!�5�4�*�% �3�)�%�J �5 �2�-�%�1�% �0�1�)�%�"�%�(�4 �J�)�!�1�2�+�%�(�/ �8�,�/�-�4�� �0�1�)�L�/�- �*�% �5�%�N�-�) �8�5�K�1�!�8��
�.�%�.�; �0�9�2�-�/ �-�7�,�/�.�)�3�)�8�9�#�)�% �(�,�!�5�.�% �5 �*�4�J�.�%�* �L�!�2�3�)�� �� �3�%�.�3�/ �8�.�!�+ �2�5�%�$�L�< �/ �2�)�,�.�K�#�( 
�3�%�+�3�/�.�)�#�+�K�#�( �0�/�(�7�"�/�#�( �0�/ �/�+�1�!�*�) �I�)�!�1�2�+�%�(�/ �-�!�2�<�5�4�� ���4�J�.�%�*�H�)�% �/�$ �3�/ �( �3�/ �-�!�2�<�5�4 
�8�.�/�5�4 �5�7�2�3�4�0�4�*�? �$�/�,�/�-�)�3�7 �2�3�1�%�$�.�;�(�/ �3�1�)�!�2�4 �! �L�)�!�2�3�/�L�.�% �+�1�)�%�$�/�5�; �/�1�'�!�.�/�'�;�.�.�%�� 
�-�)�%�2�3�!�-�) �0�)�%�2�L�)�3�; �5�9�0�%�.�#�% �2�4�"�3�!�3�1�!�. �2�+�K�#�( �0�1�<�+�1�/�5�/�5�� � � �! �2�3�1�%�$�.�/�3�1�)�!�2�/�5�K�#�( 
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JÁN GAŠPARÍK 

TO CONTRIBLTION AND L1THOLOGICAL IXFILLINO OF BASINS IX CENTRAL 
SLOVAKIA 

(Summary of the Slovák text) 
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(Ca + 3 , Mg + 3 až - H , K 0 až + 1 , P — ')• Ojedinelé vzorky fluviálnych 
sedimentov boli ���
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�2 �#�E�����$�-�&�� �+�*�.� �)���$�*�)�3�'�)�1���# �2�3�-�*�� �+�,�  �+� �-�.�*�0���)�5 �+�'�*���$�)�1�� �����  � . �  � � �� �* �-� ���$�(� �)�.�1�� 
�&�.�*�, �5 ���A �)�� �!�*�-�!�*�, �(���%�8 �2�)���C�)�5 �2�3�-�*���1 �*�-�.���.�)�B���# �(�$�)� �,�3�'�)�1���# �A�$�0�6�)�� 
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�,�*���8 �(�$�)� �,�3�'�)�/ �-�$�'�/�� � � �� �,�*�2���$� �' �*�� �+�,� �����#�3���2���%�8���$���# �-�8 �.�,�*���#�/ ���*�#���.�?�$�  �)�� 
�A�$�0�$�)�0�� �����D �0�4�C�?�$�)�/ �2 �)�$���# ���0�$���� ���&�* �+�*�'�*�0�$���/�� �(�7�A� �(�  �����������	���G ���* �.�,�$� ���1 �� �-�&�/��
�+�$�)�1 � � � � � � � � �� �.�� � % �� �- �(���'�B�( �*���-���#�*�( �A�$�0�6�) �� �%� ���)�*�/ �)� ���*�-�.���.�&�*�0�*�/ �A�$�0�$�)�*�/ ������ � � � 
 �� 
� � �" � � � 
 �� �� �; �	 ���A � � � 	 �� �� �;�	 ���A �� �� �� �C�$���-�.�*�C�)�  ���% ���* � � � � � � � 
 �� �.�� � % �� �- �(���'�B�( �*���-���#�*�( 
�A�$�0�6�) �� ���0�*�(�$ �����,���-�'�6�& �� �!�*�-�!�*�,�� �)� ���*�-�.���.�&�*�0�B�(�$ �A�$�0�$�)���(�$�� ���8�C���-�)�  �0�?���& �-�.�3�'�  
� �?�.�  �2�)���C�)�8 �C���-�G �+�'�*���#�1 �2����� �,���%�8 �!�'�/�0�$�3�'�)�  �-� ���$�(� �)�.�1 �- �(�$�)� �,�3�'�)�*�/ �-�$�'�*�/ 
�0�1�%�����,� �)�*�/ �0� �E�(�$ �(���'�B�( �*���-���#�*�( �A�$�0�6�) �� �%� ���)�*�/ �)� ���*�-�.���.�&�*�0�*�/ �A�$�0�$�)�*�/ 
���	�������� ��� �) �0 �%� ���)� �% �0�2�*�,�&�  �-�(�  �2�$�-�.�$�'�$ �. � � �&�5 �(�)�*�A�-�.�0�3 �+�*�.� �)���$�*�)�3�'�)�1���# �A�$�0�6�)�� 
�+�*���E�� �&�.�*�,�B���# �-�(�  �%�/ �+�*�.�*�( �2���C�'� �)�$�'�$ ���* �.�,�$� ���1 �� �-�&�/�+�$�)�1 � � � � �� �������.�$�)���  ������ 
�� �*�&�*�'�6 �����.�$�)�$� ���� ���A�  �� ���*�&�,�*�?�� �*���-���#�/�%�8 �.� �� �� �!�'�/�0�$�3�'�)�  �-� ���$�(� �)�.�1 �)�������1�.�*�C�)�5 
�(�)�*�A�-�.�0�* �0�3�+�)�$�&�� �� �#�*�,�C�6�&���� �0�4�C�?�$�)�*�/ �)�*�,�(�3�'�)�  �� �2�,�$� ���&���0� �%�?�$�  �(���'�5�� ���'� ���* 
���*���,�5 �(�)�*�A�-�.�0�* ���,���-�'�6�&�� �� �+�,� �0���A�)�  �(���'�5 �� �2�,�$� ���&���0�* �)�*�,�(�3�'�)�  �� �0� �E�(�$ �(���'�5 
�,� �2� �,�0�1 �!�*�-�!�*�,�/�� 

���'�/�0�$�3�'�)�  �-� ���$�(� �)�.�1 �-�.�,� ���)�5�#�* �.� �,���-�*�0�5�#�* �-�.�/�+�F�� ���0�2�*�,�&�1 �2 �&�� � . � � � - � . � , �/ �*� � � � �% 
���#�*�.�6�)�� �����,��� �'�*�0���� ���$�,�.�� � � � � � � �0� � �F �)�� �� ���/�)���%�*�(���� �+�*���*���)�  ���&�* �!�'�/�0�$�3�'�)�  �-� ���$��
�(� �)�.�1 �,�$� �C�)�1���# ���*�'�$�)�$� �& ���0�2�*�,�&�1 �2 �*�&�*�'�$�� ���1�-�.�,�$�C�&�1 �� ���*���,���)�1�� �-�8 �)�� �A�$�0�$�)�1 
���#�/���*���)� �%�?�$�  ���&�* �+�,� �����#�3���2���%�8���  �-�&�/�+�$�)�1 �!�'�/�0�$�3�'�)�1���# �-� ���$�(� �)�.�*�0�� ���4�C�?�$�)�/ 
�2 �)�$���# �-�(�  �+�*���E�� �2�$�-�.� �)�B���# �,� �2� �,�0 �A�$�0�6�) �2���,�����$�'�$ ���* � � � � �� ���0� �E�(�$ �(���'�B �*���-���# 
�A�$�0�6�) �� �%� ���)�� �)� �� �*�-�.�� �.�&�*�0�3 �A�$�0�$�)������ �(� �)�?�6 �+�*�C� �. �0�2�*�,�$� �& ���*�&�*�)���� ���* �� �� ���)� ��
�� �*�-�.���.�&�*�0�B �*���-���# �A�$�0�6�) �� �%� ���)�� �)� ���*�-�.���.�&�*�0�3 �A�$�0�$�)���� �� �*�%� ���$�)� �'�5 ���% ���* � � � � � � �
 

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

������ 



Chemické zloženie fluviálnych nivných sedimentov �������S�7�?�,�1 �7�E�> �9�8�<�8�4�8�> � 7 �2 �<�.�:�*�;�8�>�R�,�1 
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� ' � 2 � * � < �. � 9 � 2 � . � ; � 4 �? 

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

�'�2�*�<�. �9�2�.�;�4�? �7�2�Q�O�2�.�1�8 �<�.�:�*�;�8�>�D�1�8 �;�<�=�9�V�* �����6�.�U�� �(�.�;�>�*�-�?�� ���*�3�S�� �6�F�Q�.�6�. 
���������W �9�8�-�U�* � % � < � . � 3 � ; � 4 � * � 5 � 8 � > � . �3 ������������ �;�.�-�.�6�<�:�2�.�-�7�.�3 �4�5�*�;�2�/�2�4�B�,�2�. �6�2�7�.�:�B�5�7�.�3 �;�2�5�? 
�>�R�5�=�S�7�. �-�8 �<�:�2�.�-�? � � � � � � �� �<�� � 3 �� �>�.�U�6�2 �6�*�5�R �8�+�;�*�1 �Q�2�>�E�7 �* �3�.�-�7�* �7�.�-�8�;�<�*�<�4�8�>�B 
�Q�2�>�2�7�* �����* � � �� �*�Q � � � 
 �� � �0 �K�� �*�Q � � � 
 �� �� �
 �*�Q � K � � �� �# �K������ �&�2�.�<�8 �9�2�.�;�4�? �6�*�3�G 
�<�.�-�* �>�C�S�O�2�7�8�= �7�*�-�+�?�<�8�S�7�D�� �@�:�2�.�-�4�*�>�.�3�O�2�. �-�8�+�:�D �* �>�.�U�6�2 �-�8�+�:�D �@�B�;�8�+�? �>�B�9�7�2�4�*�� 
�>�C�S�O�2�7�8�= �7�*�-�+�?�<�8�S�7�D�� �*�5�. �<�2�.�Q �6�*�5�D �* �8�+�S�*�; �2 �-�8�+�:�D �* �>�.�U�6�2 �-�8�+�:�D �:�.�@�.�:�>�? 
�1�8�:�S�E�4�*�� �9�:�.�>�*�Q�7�. �6�*�5�D�� �*�5�. �7�2�.�4�.�-�? �2 �7�8�:�6�B�5�7�. �*�Q �-�8�+�:�D �@�B�;�8�+�? �-�:�*�;�5�E�4�* 
�* �>�.�U�6�2 �6�*�5�D �@�B�;�8�+�? �/�8�;�/�8�:�=�� 
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Viate piesky stredného terasového �,�-�. �*�B�� ���/�1�)�+�%�0 �1 �)�%�)�&�#���
 ���)���+���(�0�� 
���"�)�-�6�(�� �����+��� �&�)�/���� ���#�+�-�� ���)�&�(�? ��� �-� �+�� � � � . �+��� � �(�)�/ �)�� ���0�,�-�+�#�@�%���� � � � � � � � / � � �B �(�� �� 
���.�(���$�)�'�� �,�7 �'�#�(� �+�3�&�(�  ���"�.���)���(� �$�=�#�  �/ �*�)�+�)�/�(���(�6 �, �/�#���-�0�'�# �*�#� �,�%���'�# ���� �,�%�.��
�*�#�(�0�� �� �- �) �/�=� �-�%�0 �=�-�0�+�# �"�&���/�(�5 �,�&� ���)�/���(�5 �'�#�(� �+�3�&�(�  �>�#�/�#�(�0�� �����,���"�.�$�7 �*�+� �/���>�(�  
�(�)�+�'�3�&�(� �� �'� �(� �$ �(� � � � � � �0�-�)�@�(�5 �� �)�$� ���#�(� �&�5 �# �'���&�5 �+� �1� �+�/�0 �/�3�*�(�#�%���� �� �-�. �*�+� �/�&�3�����$�7 
�'� �(�=�#�  �1�3�,�)���0 �"�)�+�@�6�%���� �����$�/�#���� �$�  �/�1�)�+�#� �% �, �'���&�?�' �)���,���"�)�' �-� �$�-�) �>�#�/�#�(�0 
�� �*�)�,�-�.�*�(�  �'� �(� �$ �, �(�)�+�'�3�&�(�0�'�� �/� �A�'�# ���)���+�?�' �� ���)���+�?�' �)���,���"�)�'�� �����$�"�)�+�=�#�  
�$�  �- �) ���&�  �, ���+���,�&�6�%�)�' �� �!�)�,�!�)�+�)�'�� ��� �&�3 �-�+� �-�#�(�� �/�1�)�+�#� �% �'�3 �(� ���)�,�-���-�)�@�(�5 �1�3�,�)���2�� 
�- �?�� �" �- �) �>�#�/�6�( �� �/�#���� ���%�) �*�)�&�)�/�#���� �/� �A�'�# �'���&�5 �+� �1� �+�/�0�� �����&�? �*�)�@� �- �/�1�)�+�#� �% �'�3 
�'���&�? �)���,���" �+� �1� �+�/�(�5�"�) ���+���,�&�6�%���� �����$�/�4�@�=�#�� �*�&�)���"�� �*�#� �,�%�. �	�� �,�%�.�*�#�(�0 ���)�&�� 
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�/�K�'�, �6�4�5�%�I�? �6�1�) �/�0�%�6�-�*�-�/�3�9�%�0�- �%�/�3 � � � � � � � � �� �7�� � . �� �6 �1�%�0�3�8 �;�<�6�3�&�3�8 �J�-�9�?�2 �% �.�)�(�2�3�8 �2�)�(�3��
�6�7�%�7�/�3�9�3�8 �J�-�9�-�2�3�8 ���*�3�6�*�3�5�3�1���� ���)�2 �1�)�2�I�-�% �������O �; �2�-�'�, �4�%�7�5�? �4�3�(�M�% �1�-�2�)�5�<�0�2�)�. 
�6�-�0�: �(�3 �6�/�8�4�-�2�: ������ � 
�� �4�5�?�4�%�(�2�) ���# � ��� �"�/�A�1�%�2�> �/ �9�%�5�7�>�5�2�) �6�)�(�-�1�)�2�7�: �1�%�0�- �2�%�(��
�&�:�7�3�L�2�> �;�<�6�3�&�: �9�<�4�2�-�/�% �����% � � � 
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stavbu svojho tela. Z príslušných tabuliek chemických rozborov môžeme 
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kovou živinou). Z toho teda vyplýva, že v skúmanej oblasti sú minerálne 
bohatšie spraše, chudobnejšie fluviálne sedimenty a najchudobnejšie piesky. 
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compilal ion of the rnap of minerál force of Quaternary sediments as soil-forrning substrata 
of the area under study. We háve drawn the boundaries between the individual districts 
of various degree of minerál force more precisely according to the Quaternary-geological 
and soil map. The base materials of various kinds as well as analytical dáta háve been 
obtained from archives and recent investigations carried out at the Dionýz Štúr Inšti túte 
of Geology and the Research Inštitúte of Pedology and Plánt Nutrition. 
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�� �&�%�!�2�3�0�% �#�.�,�,�.�- �.�& �!�+�+ �2�(�% �!�"�.�4�% �,�%�-�2�)�.�-�%�$ �'�0�.�3�/�1 �.�& �&�+�3�4�)�!�2�)�+�. �1�%�$�)�,�%�-�2�1 �)�1 �! �#�.�-��
�1�)�$�%�0�!�"�+�% �(�%�2�%�0�.�'�%�-�%�)�2�7 �.�& �2�(�%�)�0 �,�)�-�%�0�9�+ �&�.�0�#�%�� ���(�)�1 �)�1 �#�.�-�$�)�2�)�.�-�%�$ �"�7 �2�(�%�)�0 �-�! �2�3�0�!�+ �(�%�2�%��
�0�.�'�%�-�%�)�2�7 �)�- �"�.�2�( �4�%�0�2�)�#�!�+ �!�1 �5�%�+�+ �!�1 �(�.�0�)�8�.�-�2�9�+ �$�)�0�%�#�2�)�.�-�� ���!�0�)�.�3�1 �.�0�)�'�)�- �!�-�$ �,�!�2�%�0�)�9�+�� 
�&�0�.�, �5�(�)�#�( �2�(�% �&�+�3�4�)�!�2�)�+�% �1�%�$�)�,�%�-�2�1 �(�9�4�% �&�.�0�,�%�$�� �(�9�4�% �!�+�1�. �#�.�-�$�)�2�)�.�-�%�$ �$�)�:�&�%�0�%�-�2 �/�.�2�%�-��
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tial reserves of nutriments. However, there is one common feature also within the mine­
rál force, predominantly the excessive reserves of calcium. AH the above mentioned 
fluvial sediments are also calcareous and mostly contain 2—30% carbonates in recalou-
lation to CaCOa. 

Fluvial sediments of the Nitra - Váh Danube interstream area are represented by samples 
from the environinents of the conununities Nesvady, ���(� �:�� �����,�.�*�0���  ���)�� ���'�$�)�5�& ���.������ �	���� 
�������*�,���$�)�" �.�* �.�#�  �(�$�)� �,�4�' �!�*�,���  �1�  �(���3 ���-�-�$�"�) �.�#� �( �.�* ���'���-�- ���)�� �"�,�*�/�+ � � � � �� �$�) �.�#�  �(���%�*�,�$�.�3 
�*�! �����-� �-�� �$�� � �� �1�$�.�# �� �0� �,�3 �-�(���'�' ���*�)�.� �)�. �*�! �)�/�.�,�$�(� �)�.�- ���)�� �*�)�  �1���)�.�$�)�" �)�/�.�,�$�(� �)�. ������ ���� 
���" �� �� �.�* � � �� �� �� �� �.�* �� �	�� �� �7 �
���� � � �) �.�#�$�- ���,� �� �.�#� �,�  �$�- �� �'���,�"�  �-�/�,�!�����  �*�! �!�'�/�0�$���' �-� ���$�(� �)�.�-�� 
���'�-�* �1�$�.�# �(�$�)� �,�4�' �!�*�,���  � �2�+�,� �-�-� �� ���3 ���'���-�- �� �)�� �"�,�*�/�+ � � � � � � �� �������*�,���$�)�" �.�* � � � . �  � % � - � & � � �' ���	���
�
���� 
�$�� � �� �1�$�.�# �� �-�(���'�' ���*�)�.� �)�. �*�! �)�/�.�,�$�(� �)�.�- �� �)�� �*�)�  �1���)�.�$�)�" �)�/�.�,�$�(� �)�. ������ �� ���� ���" �� �� �.�* ���	�� 
�� �� �.�* � � � 	 �� �� �7�	���� ���#�  �,���,�  �-���(�+�'� �- �*�! �!�'�/�0�$���' �-� ���$�(� �)�.�- �1� �,�  ���'�-�* ���-�-�$�"�)� �� �.�* �*�.�#� �, 
� �'���-�-� �- ���)�� �"�,�*�/�+�- �*�! �(�$�)� �,�4�' �!�*�,���  ���	���� � � � � � � �� �	������ �������*�,���$�)�" �.�* �.�#�  ���4�.�� �*�! ���#� �(�$�����' ���)����
�'�3�-� �-�� ���- �1�  �-� � �� �.�#�  �"�$�0� �) �!�'�/�0�$���' �-� ���$�(� �)�.�- �#�4�0�  �� �) � �2��� �-�-�$�0�  ���*�)�.� �)�. �*�! �����'���$�/�(�� �(�*�-�.�'�3 
� �2��� �-�-�$�0� �� �'� �-�- �� �0� �,�3 �"�*�*���� �"�*�*�� �.�* �)�*�,�(�4�' ���*�)�.� �)�. �*�! �(���"�)� �-�$�/�( �� �(�*�-�.�'�3 �"�*�*�� �.�* 
� �2��� �-�-�$�0�  ���*�)�.� �)�. �*�! �+�*�.���-�-�$�/�( ���'� �-�- �0� �,�3 �-�(���'�' �.�* �)�*�,�(�4�'�� � � �)�� �.�#� �3 �+�,� ���*�(�$�)���)�.�'�3 
���*�)�.���$�) �*�)�'�3 �0� �,�3 �'�$�.�.�'�  �+�#�*�-�+�#�*�,�/�-�� �,�)�*�,�  �,���,� �'�3 ���'�-�* �'�$�.�.�'� �� �$�)�-�/�!�I�+�%�+�'�0�6 �#�0�& �0�1�4�/�=�. �#�/�1�7�0�6 
�(�4�1�/ �6�*�' �5�6�#�0�&�2�1�+�0�6 �1�( �2�1�6�'�0�6�+�#�. �4�'�5�'�4�8�'�5 �(�1�4 �6�*�' �%�7�.�6�+�8�#�6�'�& �2�4�1�&�7�'�6�5�� ���*�7�5�� �6�*�'�4�' �#�4�' 
�5�'�&�+�/�'�0�6�5 �*�#�8�+�0�) �%�1�0�5�+�&�'�4�#�$�.�' �4�'�5�'�4�8�'�5 �1�( �/�+�0�'�4�=�. �0�7�6�4�+�/� '�0�6�5 �$�'�5�+�&�' �2�*�1�5�2�*�1�4�7�5�� 

�� �5�+�/�+�.�#�4 �%�*�#�4�#�%�6�'�4�+�<�#�6�+�1�0 �*�=�8�' �6�*�' �(�.�7�8�+�#�. �5�'�&�+�/�'�0�6�5 �1�( �6�*�' �.�1�9�'�4 �6�'�4�4�#�%�' �$�'�0�%�* �1�4 �6�*�' 
�!�+�6�4�# �D�+�6�#�8�# �+�0�6�'�4�5�6�4�'�#�/ �#�4�'�# ���5�'�' �6�*�' �#�0�#�.�;�6�+�%�#�. �&�=�6�# �1�( �6�*�' �5�#�/�2�.�'�5 �(�4�1�/ ���'�5�8�#�&�;�� 
���/�'�H�� ���#�4�%�'�.�1�8�#�� ���*�1�6�>�0 �#�0�& �G�7�.�1�8 �&�8�1�4���� 

���.�7�8�+�#�. �5�'�&�+�/�'�0�6�5 �1�( �6�*�' ���#�0�7�$�' �@ �D�+�6�#�8�# �+�0�6�'�4�5�6�4�'�#�/ �#�4�'�# �*�=�8�' �#�.�5�1 �# �8�'�4�; �*���,�6�'�4�1��
�)�'�0�'�1�7�5 �/�+�0�'�4�=�. �(�1�4�%�'���� ���0 �%�1�0�6�4�#�5�6 �6�1 �6�*�' �(�1�4�'�)�1�+�0�) �1�0�'�5�� �*�1�9�'�8�'�4�� �6�*�'�; �#�4�' �5�1�/�'�9�.�/�6 
�4�+�%�*�'�4 �+�0 �0�7�6�4�+�/� '�0�6�5 �9�*�'�0 �6�*�' �/�#�,�1�4�+�6�; �1�( �6�*�'�/ ���/�1�4�' �6�*�#�0 �1�0�' �*�#�.�(�� �9�' �/�#�; �#�5�5�+�)�0 �6�1 
�%�.�#�5�5 �#�0�& �)�4�1�7�2 � � � � � 
 �� �+�� �'�� �9�+�6�* �# �5�/�#�.�. �%�1�0�6�'�0�6 �1�( �0�7�6�4�+�/� '�0�6�5 �#�0�& �1�0�' �9�#�0�6�+�0�) �0�7�6�4�+�/�'�0�6 
�����#�� � � � � �� ���) � � � � �� �� � @ � 
 �� �� � � �
 �6�1 � 	 �� �#�0�& �2�#�4�6�.�; �#�.�5�1 �6�1 ���������� �+�� �'�� �9�+�6�* �# �5�/�#�.�. �%�1�0�6�'�0�6 
�1�( �0�7�6�4�+�/�'�0�6�5 �#�0�& �6�9�1 ���2�1�6�#�5�5�+�7�/ �#�0�& �2�*�1�5�2�*�1�4�7�5�� �+�0�5�7�(�(�+�%�+�'�0�6 �0�7�6�4�+�/�'�0�6�5�� ���1�9�'�8�'�4�� 
�# �6 �2�4�'�5�'�0�6 �# �%�1�0�5�+�&�'�4�#�$�.�' �2�#�4�6 �1�( �6�*�' �#�4�'�# �+�5 �5�6�+�.�. �1�'�%�7�2�+�'�& �$�; �(�.�7�8�+�#�. �5�'�&�+�/�'�0�6�5 �9�+�6�* �/�+�0�'��
�4�=�. �(�1�4�%�' �'�:�2�4�'�5�5�'�& �$�; �# �8�'�4�; �5�/�#�.�. �%�1�0�6�'�0�6 �1�( �0�7�6�4�+�/� ' �0�6�5 �#�0�& �1�0�1 �+�0�5�7�(�(�+�%�+�'�0�6 �0�7�6�4�+�/� ' �0�6 
�����. � 
���� ���0�.�; �+�0 �1�0�' �5�#�4�0�2�.�' �C�7�%�* �#�/�1�7�0�6�5 �1�( �2�1�6�'�0�6�+�#�. �0�7�6�4�+�/� '�0�6�5 �*�=�8�' �$�'�'�0 �(�1�7�0�&�� �#�%�%�1�4�&�+�0�) 
�6�1 �9�*�+�'�* �9�' �/�#�; �#�5�5�+�)�0 �+�6 �6�1 �%�.�#�5�5 �#�0�& �)�4�1�7�2 �� � ���� �� �H�#�6�+�0�%�' ������ ���'�#�4 ���#�6�+�0�%�'�� ���E�# �#�0�& ���1�-�4�1�C 
�(�.�7�8�+�#�. �5�'�&�+�/�'�0�6�5 �6�*�7�5 �%�1�0�6�#�+�0 �#�0 �'�:�%�'�5�5�+�8�' �#�/�1�7�0�6 �1�( �%�#�.�%�+�7�/ �#�0�& �/�#�)�0�'�5�+�7�/�� �/�1�5�6�.�; 
�0�1�4�/�=�. �#�0�& �.�'�5�5 �# �5�/�#�.�. �1�4 �)�1�1�& �#�/�1�7�0�6 �1�( �2�1�6�#�5�5�+�7�/�� �#�0�& �2�4�'�&�1�/�+�0�#�0�6�.�; �# �5�/�#�.�. �#�0�& 
�4�#�4�'�.�; �#�.�5�1 �# �0�1�4�/�=�. �#�/�1�7�0�6 �#�0�& �8�'�4�8 �5�/�#�.�. �4�'�5�'�4�8�'�5 �1�( �2�*�1�5�2�*�1�4�7�5�� 

���.�7�8�+�#�. �5�'�&�+�/�'�0�6�5 �1�( �6�*�' �/�+�&�&�.�' �6�'�4�4�#�%�' �$�'�0�%�* ���5�#�/�2�.�'�5 �(�4�1�/ �6�*�' �.�#�0�&���4�'�)�+�5�6�'�4 �1�( �6�*�' 
�'�1�/�/�7�0�+�6�+�'�5 ���*�1�6�>�0�� ���#�4�%�'�.�1�8�#�� � �+�4�6�� � � � � � � �0� � �; �*�) �.�#�  �����)�/���  �'�$�&�  ���'�-�* �!�'�/�0�$���' �-� ���$�(���)�.�- 
�*�! �,�$�0� �,���$�) �0���'�'� �3�- ���-���(�+�'� �- �!�,�*�( �. �#�  �)� �$�"�#���*�/�,�#�*�*�� �*�! ���3�-�.�,�$�F�-�# �#�0�& ���1�&�4�#�0�;�� �#�4�' 
�2�1�1�4�'�4 �+�0 �0�7�6�4�+�/� '�0�6�5 �6�*�#�0 �6�*�' �(�1�4�'�)�1�+�0�) �)�4�1�7�2�5 �1�( �(�.�7�8�+�#�. �5�'�&�+�/�'�0�6�5�� ���%�%�1�4�&�+�0�) �6�1 �6�*�' 
�'�5�6�#�$�.�+�5�*�'�& �4�'�5�'�4�8�'�5 �1�( �0�7�6�4�+�/� ' �0�6�5 �9�' �*�=�8�' �4�#�0�)�'�& �6�*�' �/�#�,�1�4�+�6�; �1�( �6�*�'�/ �6�1 � � � � �� ���8�'�4�; �5�/�#�.�. 
�%�1�0�6�'�0�6 �1�( �0�7�6�4�+�/� ' �0�6�5 �#�0�& �1�0�' �9�#�0�6�+�0�) �0�7�6�4�+�/� ' �0�6���� �# �5�/�#�.�.�'�4 �0�7�/�$�'�4 �1�( �5�#�/�2�.�'�5 �'�8�'�0 
�6�1 � � �� ���9�#�0�6�+�0�) �%�1�0�6�'�0�6 �1�( �0�7�6�4�+�/� ' �0�6�5 �#�0�& �1�0�' �9�#�0�6�+�0�) �0�7�6�4�+�/� '�0�6�� �#�0�& �4�#�4�'�.�; �#�.�5�1 �6�1 � � � � � 
 �� 

���5�/�#�.�. �%�1�0�6�'�0�6 �1�( �0�7�6�4�+�/�'�0�6�5 �#�0�& �6�9�1 �9�#�0�6�+�0�) �0�7�6�4�+�/�'�0�6�5�� �#�0�& �6�1 � �� ���)�1�1�& �%�1�0�6�'�0�6 �1�( 
�0�7�6�4�+�/� '�0�6�5 �9�+�6�* �6�9�1 �9�#�0�6�+�0�) �0�7�6�4�+�/� ' �0�6�5���� ���'�5�+�&�' �'�:�%�'�5�5�+�8�' �#�0�& �4�#�4�'�.�; �)�1�1�& �#�0�& �0�1�4�/�=�. 
�4�'�5�'�4�8�'�5 �1�( �%�#�.�%�+�7�/ �#�0�& �'�:�%�'�5�5�+�8�' �6�1 �0�1�4�/�=�. �4�'�5�'�4�8�'�5 �1�( �/�#�)�0�'�5�+�7�/ �*�=�8�' �6�*�'�5�' �5�'�&�+�/�'�0�6�5 
�1�0�.�; �# �5�/�#�.�. �%�1�0�6�'�0�6 �1�( �2�1�6�#�5�5�+�7�/ �#�0�& �/�1�5�6 �(�4�'�3�7�'�0�6�.�; �# �8�'�4�; �5�/�#�.�. ���4�#�4�'�.�; �#�.�5�1 �+�0�5�7�(�(�+��
�%�+�'�0�6 �1�4 �)�1�1�&�� �%�1�0�6�'�0�6 �1�( �2�*�1�5�2�*�1�4�7�5�� ���1�+�. �@ �(�1�4�/�+�0�) �5�7�$�5�6�4�#�6�# �#�4�' �6�*�7�5 �%�1�0�%�'�4�0�'�&�� �*�#�8�+�0�) 
�5�7�(�(�+�%�+�'�0�6 �4�'�5�'�4�8�'�5 �1�( �%�#�.�%�+�7�/ �#�0�& �/�#�)�0�'�5�+�7�/�� �(�1�4 �6�*�' �2�.�#�0�6�5�� �*�1�9�'�8�'�4�� �1�0�.�; �8�'�4�; �.�+�6�6�.�' 
�2�1�6�#�5�5�+�7�/ �#�0�& �/�#�+�0�.�; �2�*�1�5�2�*�1�4�7�5�� 
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Drift sands. The analyses of samples are given in tab. 2. We presented a detaded cha-
raeterization of the minerál force of this group of soil-forming substrata m the preceding 
paper ( V a š k o v s k ý , B e d r n a 1971). For completeness we give only a bnef descnption of 
the fundamental dáta of the mineral-force of two main groups of drift sands of the area 
under consideration: 1. Drift san<ls of the lower part of the Nitra and Z.tava interstream 
area (lower terrace bench). 2. Drift sands of the middle terrace bench in the area between 
Hurbanovo and �������$���* ���� �"���� �������#������ 
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�������� �����!�$�����&�� �������H�� �)�;�'�0�8�6�-�9�)�0�< 
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by the rosults of analyses (tab. 3) it has múch more potassium determined by analysis 
in 20% HC1 (0,11-0,41% K20) as compared with the content of this element in aeolian -
-deluvial loess (0,08-0,14% KsO). The prevailing majority of aeolian loess we háve 
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andezitového vulkanizmu, vystupujúce na povrch v údolí potoka Lomnica, 
západne od Juskovej Vole. V záreze potoka sú andezity v priamej tektonickej 
pozícii nad ryolitovými tufmi vrchného tortónu (M. � � � � � � � � � > � $ � � �& �������
���� 
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medzi zónu s Elphidium hauerinum a zónu s Prosononion grnnossum (J . S láv i k 
1968), teda do V. vulkanickej fázy v zmysle J . � � � � � � � � � L � / �% �� �  �� �  � 8 � ( � - � 2 � ' �% ��
� � �� � ! � 0 � = � 9 � - � / �% ���	���������� 
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�,�3�1 � ! � - � � �
 �� �
�
�����
 �D ���������	 �6�4�3�0�8 �6 �2�%�.�&�=�<�-�'�/�)�.�H�?�1 �(�-�*�)�5�)�2�'�-�=�7�3�1 �%�2�(�)�<�-�7�3��
�&�%�<�%�0�7�3�1 �<�3 �!�$ �L�%�6�7�- �B�<�)�1�-�% ���8�6�7�3�9�)�. �(�3�0�-�2�;�� �&�0�?�I�-�%�'�-�1 �6�% �3�&�6�%�,�3�1 � ! � - � � �
 �� 
�� �
�
�����
 �� �/ �6�4�3�(�2�)�. �,�5�%�2�-�'�- �H�/�=�0�; �-�2�7�)�5�1�)�(�-�=�5�2�;�'�, �,�3�5�2�?�2�� 

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

�& � � �� �>�=�5�4�*�7�2�,�4�. �3 �/�B�A�@�� 
� � � : �2 �>�4�@ �*�; �8�8�2�*�<�2�2�� �"� � �"�. �5�D�.�� �����"���5���*�#�;�.�7 

�5���.�*�4�� �(�"�� �(�.�5�5�8�2�>�;�<�8�7�;�4�P �9�* � : �4 �� 

� � � 2 �0 �� �� �&�*�:�2�*�<�2�8�7 �-�2�*�0�:�*�6 �?�2�<�1 
�>�*�:�2�*�<�2�8�7 �.�=�:�>�.�; �8�- �.�1�8�6�2�,�*�5 
�,�8�6�9�8�;�2�<�2�8�7 �*�,�,�8�:�-�2�7�0 �<�8 

� � �� �  �� � ) � * � > � * � : � 2 � , � 4 �2 
�5� � � : �1�@�8�5�2�<�. �� ���� � 
 �� ���� �F�� �$�� �����*�7�-�.�;�2�<�, �8 
�< �1 �. �& �< �1 �>�8�5�,�*�7�2�, �9�1�*� ; � . �� ���������*�7�-�,��
� ; �2�<�.� � �- �*�, �2�<�. �8�/ �< �1 �. �&�� �<�1 �>�8�5�,�*�7�2�, �9�1�*��
�;�.�� ���
�� � � � � �� ������ ���
�� ������ ������ ������ ������ ������ 
���J�� � � � 
 � � �*�7�-�. � ; �2�<�, �8�/ �< �1 �. �&�� �<�1 �>�8�5�,�*�7�2�, 
�9�1�*� ; � . �� � � � � � � �*�7�-�. � ; �2�<�.� � �1�*�; �*�5�< �8�/ �< �1 �. �&�� 

�<�1 �>�8�5�,�*�7�2�, �9�1�*� ; � . �� 

�&�B�1�8�>�D �9�.�:�,�.�7�<�B �4�@�;�5�2�Q�7�E�4�* �������
�
 �4�8�5�E�N�= �> �:�8�A�6�.�-�A�E � � � � � � � 
 � 
 � � � � � � � � � � �� �* �7�.�6�*�3�G 
�9�:�2�*�6�= �
�����������	���S �7�* �<�:�.�7�-�. �*�,�2�-�2�<�@ �>�=�5�4�*�7�2�,�4�P�,�1 �1�8�:�7�E�7�� �"�:�.�-�;�* �>�N�*�4 �6�8�O�7�8 
�9�8�A�8�:�8�>�*�S �=�:�Q�2�<�D �-�2�/�.�:�.�7�,�2�.�� �& �*�,�2�-�7�P�,�1 �1�8�:�7�2�7�B�,�1 �3�. �8�+�;�*�1 �������
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 �
 �� ������������ �"�8�-�8�+��
�7�P �A�3�*�> �6�8�O�7�8 �>�2�-�2�.�S �2 �= �4�@�;�5�2�Q�7�E�4�* � � � . � � � 
 � 
 �� � � � . �1�8 �8�+�;�*�1 �> �1�8�:�7�2�7�B�,�1 �<�2�.�O �7�2�. �3�. 
�9�:�2�*�6�8 �A�B�>�2�;�5�P �7�* �<�:�.�7�-�. �*�,�2�-�2�<�@ �1�8�:�7�E�7�� ���8�5�E�N�. �> �:�8�A�6�.�-�A�E ���� � � � 
 � � � � � � � � �� � � �� 
���;�<�G �A�B�>�2�;�5�8�;�S �7�* �<�:�.�7�-�. �*�,�2�-�2�<�@ �>�=�5�4�*�7�2�,�4�P�,�1 �1�8�:�7�E�7 �>�2�-�7�8 �>�N�*�4 �= �4�@�;�5�2�Q�7�E�4�8�> 
���.�! �* ���0�!�� �$ �4�5�.�;�*�3�G�,�8�= �*�,�2�-�2�<�8�= �;�* �9�.�:�,�.�7�<�=�B�5�7�. �8�+�;�*�1�@ ���.�! �* ���0�! �A�>�@�N�=�3�G�� 
�9�:�2�Q�8�6 �> �*�,�2�-�7�P�,�1 �1�8�:�7�2�7�B�,�1�� �<�� � 3 �� �> �:�@�8�5�2�<�8�,�1 ���&�� �>�=�5�4�*�7�2�,�4�.�3 �/�B�A�@�� �*�7�-�.�A�2�<�8�,�1 
�&�� �>�=�5�4�*�7�2�,�4�.�3 �/�B�A�@ �* �*�7�-�.�A�2�<�8�-�*�,�2�<�. �&���� �>�=�5�4�*�7�2�,�4�.�3 �/�B�A�@ �8�+�;�*�1�@ �4�8�5�E�N�= 
�> �:�8�A�6�.�-�A�E �
������ �� ���.�! �� �������� �* �
���
�� �� ���0�! �� �����
���� �Q�2�O�. � 	 � 6 � 2 � . � : � 7 � . �3 �9�:�.�>�*�1�. 
�4�@�;�5�2�Q�7�E�4�* ���.�! �* �> �2�7�<�.�:�6�.�-�2�B�:�7�@�,�1 �K �*�7�-�.�A�2�<�8�,�1 �* �*�7�-�.�A�2�<�8�+�*�A�*�5�<�. �&���� �>�=�5�4�*��
�7�2�,�4�.�3 �/�B�A�@ �> �:�8�A�6�.�-�A�E �������� �� ���.�! �� �������
 �* �
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�!�*�!�� �*�>�N�*�4 �=�O �; �>�C�Q�N�E�6�2 �-�2�/�.�:�.�7�,�2�*�6�2 �9�.�:�,�.�7�<�=�B�5�7�.�1�8 �8�+�;�*�1�= �6�.�-�A�2 �*�,�2�-�7�P�6�2 
�* �2�7�<�.�:�6�.�-�2�B�:�7�@�6�2 �1�8�:�7�2�7�*�6�2�� � � �8�-�7�8�<�* �!�*�! �> �*�,�2�-�7�P�,�1 �1�8�:�7�2�7�B�,�1 �K �:�@�8�5�2��
�<�8�,�1 ���&�� �>�=�5�4�*�7�2�,�4�.�3 �/�B�A�@ �3�. �������� ���� �*�7�-�.�A�2�<�8�,�1 �&�� �>�=�5�4�*�7�2�,�4�.�3 �/�B�A�@ �4�8�5�E�N�. 
�> �:�8�A�6�.�-�A�E �
������ �� ���*�! �� �����
�� �* �> �*�7�-�.�A�2�<�8�-�*�,�2�<�. �&���� �>�=�5�4�*�7�2�,�4�.�3 �/�B�A�@ 
� � � � � � � � � � � 
 � � � � � � �� �<�.�-�* �2�+�* �7�.�9�*�<�:�7�. �9�:�.�;�*�1�=�3�. �� ���� � �*�9�:�8�<�2 �<�8�6�= �> �2�7�.�<�:�6�.�-�2�B�:�7�@�,�1 
�1�8�:�7�2�7�B�,�1 �K �*�7�-�.�A�2�<�8�,�1 �&���� �>�=�5�4�*�7�2�,�4�.�3 �/�B�A�@ �K �3�. �9�8�-�;�<�*�<�7�. �>�@�N�N�2�* ���������� �� 
�� ���*�! �� ���������� �* �> �*�7�-�.�A�2�<�8�+�*�A�*�5�<�. �-�8�4�8�7�,�* �����
�� ���� 

�!�9�*�Q�7�G �<�.�7�-�.�7�,�2�= �6�B �8�+�;�*�1 �*�5�4�B�5�2�E�� �$ �=�+�G�-�*�7�E�6 �*�,�2�-�2�<�@ �4�5�.�;�B�� �9�:�2�Q�8�6 
�A�5�8�O�4�* �  � * � � �
 �9�:�.�>�5�B�-�* �7�*�- � � � � � 
 �� �"�.�:�,�.�7�<�=�B�5�7�@ �8�+�;�*�1 �  � * � � �
 �3�. �> �*�,�2�-�7�P�,�1 

������ 



horninách - ryolitoch IV. vulkanickej fázy 3,13, v andezitoch V. vulkanickej 
fázy kolíše v rozmedzí 3,04 — 3,44 a v andezitodacite VI. vulkanickej fázy 
v rozmedzí 2,90-2,96 %. V intermediárnych andezitoch a andezitobazalte 
VI. vulkanickej fázy kolíše v rozmedzí 2,30—3,56 %. 

Obsah K 20 v acidných horninách — ryolitoch IV. vulkanickej fázy, andezi­
toch V. vulkanickej fázy a andezitodacite VI. vulkanickej fázy je nad hranicu 
2 °/ (2,54 — 2,88), �
���	�����
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���� � � �4�5�#�5�0�< �*�1�3�0�+�0�8 �2�#�5�3�+�# �&�1 �4�-�6�2�+�0�8 �7�'�J�/�+ �%�*�6��
�&�1�$�0�G�%�* �0�# �#�.�-�:�.�+�'�� 

���1�/� '�3�0�' �E�+�3�1�-�< �2�1�.�' �#�%�+�&�+�5�8 �7 �#�0�#�.�8�9�1�7�#�0�G�%�* �*�1�3�0�+�0�:�%�* �7�+�&�0�1 �0�# �"�#�7�#�3�+�%��
�-�<�*�1 �&�+�#�)�3�#�/�' ���1�$�3�� ������ �-�&�' �2�3�1�,�'�-�H�0�< �$�1�&�8 �(�'�/�+�%�-�<�*�1 �2�#�3�#�/ � ' �5�3�# � � � � �$�� �.�'�F�+�# 
�����
���I�F �1�4�+ � �� �7 �3�1�9�2�;�5�= � 
 � � � � � � � � � � � 
 � � � 	 � � �� �H�+�F�' �3�1�9�2�;�5�+�' �/�'�&�9�+ �- �3�#�, �0�G�/�+ �H�.�'�0�/�+ 
�&�1�4�#�*�6�,�' �5�#�-�/ � ' �3 �&�7�#�&�4�#�K �,�'�&�0�1�5�+�'�-�� 

�! �#�.�-�#�.�+�%�-�'�, �H�#�4�5�+ �&�+�#�)�3�#�/�6 �B�  � � � � �� �4 �#� / �1�4�5�#�5�0�< �2�1�4�5�#�7�'�0�+�' �/�: �4�-�6�2�+�0�# 
�*�1�3�0�=�0 �7�8�E�E�+�' �1�9�0�#�H�'�0�: �#�-�1 �#�%�+�&�0�< ���
������ � � �$ �� ������������ �- �5�1�3�: �,�' �0�#�7�8�E�' �%�*�#��
�3�#�-�5�'�3�+�9�1�7�#�0�: �+ �7�8�E�E�1�6 �#�.�-�#�.�+�5�1�6 ���
�	���
�� �� �# �� �
�
�����
���� ���& �+�0�5�'�3�/�'�&�+�:�3�0�8�%�* 
�#�0�&�'�9�+�5�1�7 �!� � �� �7�6�.�-�#�0�+�%�-�'�, �(�:�9�8 �4�# �1�-�3�'�/ �7�8�E�E�'�, �#�%�+�&�+�5�8 �# �#�.�-�#�.�+�5�8 �.�=�E�+ �+ �2�3�'�4�G��
�5�'�0�=�/ ���
���	���� ���0�&�'�9�+�5�8 �# �#�0�&�'�9�+�5�1�$�#�9�#�.�5�8 � ! � � �� �7�6�.�-�#�0�+�%�-�'�, �(�:�9�8 �2�#�5�3�+�# �- �*�1�3�0�+��
�0�:�/ �0�1�3�/�:�.�0�'�*�1 �9�.�1�F�'�0�+�#�� ���1�9�4�#�* �(�'�/�+�%�-�<�*�1 �2�#�3�#�/� ' �5�3�# �B �$ �� �,�' �7�;�H�E�= � � � 
 � 	 � � � � � � ��
�����
���������� �4 �-�3�#�,�0�G�/ �2�1�4�5�#�7�'�0�=�/ �#�0�&�'�9�+�5�1�$�#�9�#�.�5�6 ���$ �� ���
���	������ 

�! �#�0�1�3�5�+�5�1�7�'�, �H�#�4�5�+ �&�+�#�)�3�#�/�6 �B� � �  � � �� �,�' �4�-�6�2�+�0�# �#�%�+�&�0�G�%�* �*�1�3�0�=�0 �%�*�#�3�#�-�5�'��
�3�+�9�1�7�#�0�: �0�+�F�E�=�/�+ �1�$�4�#�*�/�+ �#�0�1�3�5�+�5�1�7�'�, �9�.�1�F�-�8 �B�%�� �� �! �3�8�1�.�+�5�1�%�* ���!�� �7�6�.�-�#�0�+�%�-�'�, 
�(�:�9�8 �,�' �*�1�&�0�1�5�# �% �� �����
���� �7 �#�0�&�'�9�+�5�1�%�* �!�� �7�6�.�-�#�0�+�%�-�'�, �(�:�9�8 �-�1�.�=�E�' �7 �3�1�9�/�'�&�9�= 
�
���	�
�A�����
�	 �# �7 �#�0�&�'�9�+�5�1�&�#�%�+�5�' �! � � �� �7�6�.�-�#�0�+�%�-�'�, �(�:�9�8 �7 �3�1�9�/�'�&�9�= �����
�	 �A �������	�� 
�! �#�0�&�'�9�+�5�' �# �#�0�&�'�9�+�5�1�$�#�9�#�.�5�' �!���� �7�6�.�-�#�0�+�%�-�'�, �(�:�9�8 �,�' �*�1�&�0�1�5�# �#�0�1�3�5�+�5�1�7�'�, 
�9�.�1�F�-�8 �2�1�/�'�3�0�' �7�8�E�E�+�# �# �-�1�.�=�E�' �7 �3�1�9�/�'�&�9�= � � � � � 	 � 
 � � � � � � � � � 	 �� ���*�#�3�#�-�5�'�3 �#�.�-�#�.�+�5�8 
�,�' �2�1�/�'�3�0�' �,� ' �&�0�1�5�0�G�� �!�E�'�5�-�8 �#�0�#�.�8�9�1�7�#�0�< �*�1�3�0�+�0�8 �/�#�,�> �4�1�&�0�> �5�'�0�&�'�0�%�+�6�� 
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Zavarického parametre: 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

a 

10,90 
11,36 
10,46 
11,14 
11,71 
11,20 
11,46 
10,76 
10,48 
10,98 
10,36 
9,01 
9,40 
9,34 
8,59 
9,47 
8,60 
9,47 
8,60 
6,85 
7,46 

c 

3,17 
4,49 
4,01 
4,07 
4,01 
5,10 
4,67 
3,70 
4,40 
6,42 
6,04 
6,45 
6,94 
7,32 
6,69 
7,28 
7,06 
7,21 
6,45 
8,60 
7,12 

b 

6,28 
4,35 
8,36 
5,99 
8,17 
4,68 
5,23 
7,34 
8,39 

10,27 
16,21 
12,81 
10,99 
12,72 
16,19 
12,17 
15,93 
12,60 
16,41 
18,68 
24,03 

s 

79,64 
79,76 
77,15 
78,77 
76,09 
79,00 
78,62 
78,18 
76,21 
72,00 
67,37 
71,72 
72,64 
70,59 
68,52 
71,06 
68,40 
70,72 
68,53 
65,85 
61,34 

á 

68,13 
38,74 
34,14 
30,58 
20,00 

9,09 
24,32 
40,00 
23,33 

é 

12,50 
1,22 
9,49 
5,92 
0,56 

14,34 
4,84 

13,71 
2,31 

22,70 
0,37 

18,39 

f 

29,66 
41,93 
38,21 
57,64 
43,33 
75,75 
60,81 
40,19 
51,66 
52,08 
73,35 
43,57 
57,23 
53,10 
39,13 
54,49 
38,95 
53,17 
34,93 
50,18 
34,47 

m ' 

2,19 
19,35 
27,64 
11,76 
28,33 
15,15 
14,86 
19,00 
25,00 
34,41 
25,40 
46,92 
36,84 
46,32 
46,52 
40,70 
47,34 
44,50 
42,35 
49,44 
47,12 

n 

63,29 
66,66 
63,63 
64,55 
63,94 
65,82 
66,66 
61,03 
62,06 
74,02 
73,07 
66,66 
70,76 
72,30 
37,39 
72,30 
72,13 
72,30 
70,00 
75,51 
72,22 

t 

0,26 
0,35 
0,44 
0,26 
0,44 
0,26 
0,36 
0,35 
0,54 
0,88 
0,88 
0,69 
1,09 
1,12 
0,82 
1,12 
0,91 
1,13 
0,83 
0,95 
0,90 

? 

26,37 
32,25 
24,38 
51,76 
35,00 
42,42 
45,90 
24,70 
36,66 
23,61 
11,47 
14,52 
23,68 
18,07 
8,69 

11,97 
•7,08 
20,80 
15,72 
30,71 
19,59 

Q 

34,32 
32,35 
29,39 
31,22 
24,77 
30,52 
29,67 
24,70 
28,08 
16,22 
8,00 

18,98 
19,57 
15,21 
13,18 
15,92 
12,55 
15,29 
13,42 
9,42 
0,69 

Z á v e r 

V �J�1�?�3�0�9 �/�* �>�-�4�)�3�4�8�*�3�I �(�-�*�2�.�>�2�9�7 �:�9�1�0�&�3�.�(�0�I�(�- �-�4�6�3�A�3 �: �4�'�1�&�7�8�. �%�&�6�3�9�8�4��
�:�&�� �: � �" �J�&�7�8�. � �1�&�3�7�0�@�-�4 �5�4�-�4�6�.�&�� ���&�5�6�.�*�0 �2�&�1�*�/ �4�'�1�&�7�8�. �7�B �3�& �5�4�:�6�(�-�9 �>�&�7�8�B��
�5�*�3�@ �:�9�1�0�&�3�.�(�0�@ �5�6�4�)�9�0�8�= �8�6�4�(�- �:�9�1�0�&�3�.�(�0�I�(�- �+�?�> �>�4 �G�.�*�7�8�.�(�- �:�=�J�1�*�3�*�3�I�(�- 
�5�6�* �����������L �:�I�(�-�4�)�4�7�1�4�:�*�3�7�0�I�(�- �3�*�4�:�9�1�0�&�3�.�8�4�: � � � � �� � � � : � * � 6 � J � 0 �4 �D � � �� � � � 9 � ) � . ��
� 3 � * � ( �D � � �� �  � 1 � ? � : � . �0 �����
������ � � �* �8�9 �5�4�2�*�6�3�* �5�*�7�8�6�? �5�&�1�*�8�& �:�9�1�0�&�3�.�(�0�I�(�- �-�4�6�3�A�3 
�4�) �&�(�.�)�3�I�(�- �6�=�4�1�.�8�4�: �&�H �5�4 �3�&�/�'�?�>�.�(�0�*�/�G�A �)�.�+�*�6�*�3�(�.�?�8 �D �&�3�)�*�>�.�8�4�'�&�>�&�1�8�� 

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

� ! � & � ' �� �� ���-�*�2�.�(�&�1 �(�4�2�5�4�7�.�8�.�4�3 �4�+ �:�4�1�(�&�3�.�(�7 �.�3 �8�-�* �� �� �5�&�6�8 �4�+ �8�-�* � �1�&�3�7�0�@ �5�4�-�4�6�.�* ���8�7�� 
�.�3 �8�-�* �&�6�*�& �4�+ �%�&�2�9�8�4�: 

�� �� � ' �.�4�8�.�8�*���&�6�3�5�-�.�-�4�1�* �6�- �=�4�1�. �8 �+�6�4�2 �*�1�@�:�� �5�4�.�3�8 �"�&�1�*�3�(�.�3�(�& �7�4�9�8�- �4�+ �%�&�2�9�8�4�: ������ � � � & � 1 � . � J � . � & �0 �����
���� ������������ 
� � �3�&�1�=�7�*�) �� � � �&� ' �4 �6 �&�8�4�6�= � � �* �3�8�6�*�� ���*�4�1�4�,�.�(�&�1 ���<�5�1�4�6�&�8�.�4�3 � �5�.�G�7�0�? � � �4� : �? �"�*�7�� �����
���� � 	 � � � 
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nosti jednotlivých vulkanických fáz, t. j . v danom prípade IV., V. a VI. vulka­
nickej fázy sa acidita hornín znižuje od starších k mladším. 

Pre najstaršie vulkanické horniny — ryolity IV. vulkanickej fázy vrchného 
tortónu je charakteristická najvyššia acidita, vysoká alkalita a najnižšia váp-
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Kri t ik und Diskuss ionon 

B o n d a r t s c h u k V. (i. 1962: (Ma Tektoník der Karpaten). Russ. Verlag 
der Akadémie der Winenschaften der Ukrainschen SSR. pp. 1 -115 , 47 Abb. 
im Texte 1 tektonische Karte. Kijev. 

Der Autor giebt eine kurze úbersacht recht vollständiger Duten uber die 
Tektoník der ganzen Karpaten mit besonderem Riicksicht auf die ukrainischen 
Karpaten. Das grafische Materiál ist aus älteren Arbeiten uber die Karpaten 
úbersommen. Der Autor spricht von úberschiebungstektonik, verhällt sich 
aber im allgemeinen kritisch zur Deckenlehre. Er bezeichnet den normeso-
zoischen Bau im Anschluss an mehrere andere Autoren als „subplatforme" 
die er als herzinisches Element betrachtet. Die allgemeine Betrachtung der 
Entwicklung der karpatsichen geosynklinale und des tektonischen Banes 
bringt haum neue zur Kenntnis des Karpatengebietes zu. Die weltliche Lite­
ratúr uber die Karpaten wurde sehr unvollständig benutzl. 

Dimitri j Andrusov 

Cha in V. E. 1964: (Allgemeine geotektonik). Russ. Verlag. „Nedrá", pp. 478, 

Abb. im Texte — 195. Moskau. 

Der Autor giebt ein sehr aktuelles Bild der allgemeinen tektonischen Fragen 
die manche Autoren als „Geotektonik" bezeichnen. Nach cíner huzer histo-
rischen Ubersicht bescheftigt sich der Autor mit dem Bau der Erde, dann 
pommt eine Ubersicht der verschiedenen Typen der Tektonischen Strukturen 
und Bewegungen, eine Beschreibung der jungen Bewegungen der Erdzinde, 
der paleotektonischen Analyse; weiteres Kapitel werden den Geosynklinalen 
den Platformen, den „Fielbrucken", der Analyse der Faltung, der Bildungswei-
se der Kontinente und Oceáne, den môglichen Ursachen der Entwicklung 
der Erde und der Erdrinae dem Problém der Aufstellung von tektonischen 
Karten, dem Zusammentang zwischen Tektoník und Lagerstättenverbreitung 

gewidmet. 
Das Buch kaun man sicherlich als Lehrbuch fur Studierende und Fach-

geologcn empfehlen. Die Weltliteratur wurde aber navollständig in betracht 
genomment. Durch grosse Uberhohlung der Hóhen im Vergleichmit den 
Längen werden die Profil abbildungen im Texe sehr ungenau. Der Autor 
sehencht wcnig Aufmercksamteit dem Deckenbau der Foltengebirge und 
kennt nur „Grawi tatonsdecken". 

Dimitrij Andrusov 
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pásma („vnútorný príbraellový" paleogéh), a to medzi Žilinou a Považskou Bystricou 
(makovský a ���
���D�-�3�0�)�-���B�'�*�'�,�0�)�C �3�C�3�'�, �3 �7�+�6�0�*�# � � �� � � � , � " � / � 2 � 0 � - � 3 �� �	�����
���� 

�� �&�/�'�D�-�3�0�)�-���B�'�*�'�,�0�)�-�+ �3�C�3�'�,�# �3�6�D�*�#�,�'�*�' �0�#�"�'�+�#�,�1�6�� �	�� �+�-�, �1�� �1�&���, �#�1�2�� �0�*�'�#�,�'�1�C �� �$�*�6��
�A�-�'�"�,�C �3�C�3�-�(�� �
�� �0�#�"�'�+�#�,�1�6 �'�*�#�/�"�2 �0�< �$���!�'�8�*�,�# �
���E�+�' �.�#�0�1�/�9 �> �0�*�'�#�,�# �0 � �*�-�)�+�' �/�:�$�-�3 �� �.�-�*�-��
�&���+�' �.�'�#�0�)�-�3�!�-�3�� �$�*�6�A�-�'�"�,�9 �0�<�3�/�0�1�3�'�# �0 �.�-�*�-�&���+�' �7�*�#�.�#�,�!�-�3�� �(�#�+�,�- ���B �&�/�2� �-�7�/�,�,�9 �.�'�#�0�)�-�3��
�!�#�� �.�'�#�0�D�'�1�9 �3�8�.�#�,�!�# �� �7�*�#�.�#�,�!�#�� ���� �0�.�-�#�*�,�-�#�-�-�9�,�,�# �0�#�"�'�+�#�,�1�6 ���!�2�'�5�� �0�� �3�6�0�)�6�1�2�(�< �3 �7�*�#��
�.�#�,�!�-�3�-�+ �� �$�*�6�A�-�3�-�+ �3�C�3�-�(�' �� ���� �0�1�/�#�"�,�-�#�-�!�9�,�,�# ���*�2�1�9�1�� �0�<�3�/�0�1�3�'�# �(�# �3�6�1�3�-�/�#�,�9 �7 �$�*�6�A�2�� 
�3 �)�1�-�/�-�+ �.�/�#�3���B�2�(�< �:�*�-�3�!�# �0 �-�(�#�"�'�,�#�*�C�+�' �.�-�*�-�&���+�' �(�#�+�,�-�7�/�,�,�C�#�& �7�*�#�.�#�,�!�-�3�� 

���� �7�8�)�*�����*�# �$���2�,�6 �� �$�*�;�/�6 �������	���F�2�(�< �&�'�-�&�#�/�+�,�9 �3�8�.�#�,�!�# �1�-�&�1�- �<�7�#�+�'�� �#�*�- �1�/�-�!�& �0�)�2�.�:�,�� 
�0���,�1�;�,�0�)�-���)���+�.���,�0�)�9�� �)���+�.���,�0�)�-���+�����0�1�/�'�!�&�1�0�)�9 �� �+�-�,�1�0�)�-���1�&���,�#�1�"�!�9�� �.�/�'�D�-�+ �)�-�,�A�1����
�1�-�3���*�'�� �B�# �������H �/�:�$�-�3 �(�# �,�� �+�'�#�0�1�# �0�3�-�(�&�- �3�7�,�'�)�2 �� �D���0�H �(�# �/�#�"�#�.�-�,�-�3���,�8 �"�- �+�*���"�A�:�!�& �0�#�"�'��
���	���
�	������ 

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

���� �7�8�)�*���"�# ���,���*�C�7 �.�-�"�8�3���(�< ���2�1�#�'�/�' �.���*�#�-�%�#�-�%�/���,�#�)�C �,�8�D�/�1 �A�1�2�"�-�3���,�9�&�- �<�7�#�+�'���� �)�1�-�/�< 
�(�# �"�- �7�,���D�,�#�( �+�'�#�/�6 �-�"�*�'�A�,�8 �-�" �0�1���/�A�:�!�& �.�/�8�!�� 

���1�/���1�:�%�/���G�'�!�)�9 �2�7�8�3�#�/�6 �.�/�# �(�#�"�,�-�1�*�'�3�9 �*�'�1�-�$�8�!�'�# �#�*�-�)�*���"���(�< � �-�&���1�C�+ �.���*�#�-�,�1�-�*�-�%�'�!�)�C�+ 
�+���1�#�/�'�8�*�-�+�� ���� �� �1��� �2�*�'���!�& �3 �1�#���5�1�# �� �	���� �1��� �2�*�)�8�!�& �3 �.�/�:�*�-�&�# �0�< �7�3�C�/���7�,�#�,�9 �)�/�#�0� �6 
�+���*�C�#���& �$�-�/���+�'�,�'�$�9�/�� �!�&���/���)�1�#�/�'�0�1�'�!�)�9 �/�#�7�6 �3�#�E�)�C�!�& �$�-�/���+�'�,�'�$�9�/ �� �+�,�-�B�0�1�3�- �3�C� �/�2�0�-�3�9�&�- 
�+���1�#�/�'�8�*�2 �0 �.�/�'�#�/�#�7�+�' �&�*���3�,�# �-�/� �'�1�-�*�'�1�-�3�� ���*�3�#�-�*�:�,�� �.�0�#�2�"�-�0�'�#�*�#�/�-�*�'�1�-�3�� �0�'�#�*�#�/�-�*�'�1�-�3�� �+�'�'�,�2��
�*�'�1�-�3�� �-�.�#�/�#�2�*�:�,�� ���0�0�'�*�:�,�� �#�*�'�0�!�-�!�6�)�*�:�,�� �)���#�*�-�0�:�,�� �0�1�-�+�'�-�0�$�9�/�� �.�'�1�-�,�#�* �� �"���*�A�:�!�&�� ���#�"�,�-�1�*�'�3�9 
�"�/�2�&�6 �+���(�< �3 �1�#�5�1�-�3�#�( �D���0�1�' �2�3�#�"�#�,�< �"�'���%�,�-�0�1�'�)�2 �0 �2�3�#�"�#�,�:�+ �D�:�0�*�� �*�-�)���*�'�1�6�� �3 �)�1�-�/�#�( 
�0�< �2�/�D�#�,�9�� 

���-�B�,�- �)�-�,�A�1���1�-�3���H�� �B�# �.�- �,�'�#�)�-�E�)�C�!�& �/�-�)�-�!�& �'�,�1�#�,�7�:�3�,�#�&�- �3�C�0�)�2�+�2 �(�# �%�#�-�*�-�%�'�!�)�8 
�*�'�1�#�/���1�<�/�� �-� �-�&���1�#�,�8 �- �"�'�#�*�-�� �)�1�-�/�9 �(�# �3�C�0�*�#�"�)�-�+ �)�-�+�.�*�#�5�,�9�&�- �A�1�<�"�'�� �*�'�1�-�0�1�/���1�'�%�/���:�'�!�)�#�( 
�.�/�-� �)���+���1�'�)�6�� 

���-�*�#�)�1�:�3 ���2�1�-�/�-�3 �1�-�2�1�- �.�/�8�!�-�2 �.�-�2�)�8�7���* �3 �.�/���5�' �,�� �+�-�B�,�-�0�1�' �� �.�-�1�/�#� �2 �/�'�#�A�'�H �*�'�1�-�*�-��
�%�'�!�)�-���0�1�/���1�'�%�/���G�'�!�)�9 �.�/�-� �*�9�+�6 ���8�.���"�,�C�!�& � � � � � / � . �8�1 �'�,�C�+�'�� �+�-�"�#�/�,�C�+�' �+�#�1�;�"���+�' �� �&�*���3�,�# 
�)�-�+�.�*�#�5�,�:���� 

���/�#�"�.�-�)�*���"���,�9 �"�'�#�*�- �+�-�B�,�- �-�"�.�-�/�<�D���H �3�A�#�1�)�C�+ �.�/���!�-�3�,�:�)�-�+ �3 �%�#�-�*�;�%�'�'�� �.�/�#�"�-�3�A�#�1�)�C�+ 
�0�#�#�*�'�+�#���,�1�-�*�;�%�-�+�� �0�#�"�'�+�#�,�1�8�+�6�+ �.�#�1�/�-�%�/���$�-�+ �� �+�'�)�/�-�.���*�#�-�,�1�-�*�;�%�-�+�� 

� � �� ���	�
���� 

������ 



GEOLOGICKÉ PRÁCE, SPRÁVY 60 

Vydal Geologický ústav Dionýza .Štúra v Bratislave 
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E . P l a n d e r o v á : Palynological rcsearch in the melaphyre serieš of the ��� �%�1 �*�$�!�) ������ �� 
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E . P l a n d e r o v á : Palynological research in the melaphyre serieš of the Choč unit PI. IV 

F i g . 1 Gigantosporites hallstadtensis K l a u s (1963) 1000 X 
2 Pityosporites zapfei ( P o t . et K l a u s , 1954) 1000 X 
3 Klausipollenites fsp. 1000 X 

4—5 cf. Klausipollenites 1000 X 
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E . P l a n d e r o v á : Palynological research in the melaphyre serieš of the Choô unit PI. VI 

F ig . 1 Potonieisporites Bharadw. (1954) 1000 x 
2, 3, 5 Limitisporites moersensis (Grebo, 1957), Klaus (1963), 1000 x 

4, 6 Complexisporites polymorphosus .1izba (1962) 1000 x 
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E . P l a n d e r o v á : Palynological research in the melaphyre serieš of the Chod unit PI. IX 

F ig . I Hlriatopodocarpites fsp. stercoscan photo magn.: 2 400 x 
2 Striatopodocarpites det. magn.: 8 700 X 



E. P l a n d e r o v á: Palynological research in the melaphyre serieš of the Choé unit PI. X 

F i g . 1 — 5 Lueckisporítes parvus Klaus (1963) 1000 x 
6 — 7 Lneckisporites globosus Klaus (1963) 1000 X 



E. P l a n d e r o v á : Palynologicalresearchin the melaphyre seriešof the Choôunit PI. X I 

F i g . 1 Lueckiaporites of, globosus Klaus (1963) 1000 X 
2 — 5 Lueckiaporites virkkiae (Pot. et Klaus, 1954) Klaus (1963) 1000 x 
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Obr . 1 Prierez trsom koralov v „centrálnej rífovej oblasti" pri Liptovskej Osade. 
Zárez ���������������������� 
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Obr . 1 Vrstevnatý hlavný dolomit lagunárnej „back reef" fácie pri Liptovskej Osade. 
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Obr . 2 Hrubolavicovitý hlavný dolomit „blízkej rífovej zóny" s lumachelami Megalo-
dontov. Liptovská Osada. Foto A. B u j n o v s k ý . 
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Obr . 1 Hydrozoová štruktúra s daktylopórmi a kanálikovým systémom. „Centrálna 
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Obr . 1 Lagunárna „back reef" fácia hlavného dolomitu s Poikiloporella duplicala. 
2300 m východne od „centrálnej rífovej oblasti". �
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Obr . 1 Lurnachela s Neomegalodontmi. X 1. 
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Obr . 1 Neomegalodon (Neomegalodon) carpaticun sp. n. Holotyp. �
���
�� �����	������ �� ���� 
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Obr . 1 Neomegalodon (Neomegalodon) rarpaticus sp. n. Holotyp. Vrcholová ���������	�
�� �� ���� 
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Obr . 1 Neomegalodon (Neomegalodon) sp. 2. ���
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Obr . 1 Neomegalodon (Neomegalodon) sp. 3. Spredu, x 1. 
Obr . 2 Neomegalodon (Neomegalodon) sp. 3. Areálna ���	���������� �� ���� 
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Obr . 1 Neomegalodon (Neomegalodon f n. sp. Spredu. / 1. 
Obr . 2 Neomegalodon (Neomegalodon) n. sp. Areálna ���������	�
�� �� ���� 
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Obr . 1 Neomegalodon (Neomegalodon) triqueter pannonicus (Frech) . Pravá miska, x 1. 
Obr . 2 Neomegalodon (Neomegalodon) triqueter pannonicus (Frech). Obojmiskový 
jedinec,z areálnej oblasti, x 1. Obr . 3 Neomegalodon (Neomegalodon) triqueter panno­
nicus (Frech). Pravá miska obojmiskového jedinca. X 1. Ob r . 4 Neomegalodon (Neo­
megalodon) triqueter pannonicus (Frech). Spredu, x 1. Obr . 5 Neomegalodon (Neome­
galodon) sp. 1. Pravá miska, x 1. Obr . 6 Neomegalodon (Neomegalodon) sp. 1. Areálna 
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