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�������0�� �����D���� �������@������ � � � � � � �� �4�$�#�$�"�*�G �/�0� �"�.�4��
�-�:�* ���G�1�*�3�,�-�9�'�. �=�1�2� �4�3 �+�$�1�-�9�'�. �'�.�1�/�.�#�7�0�1�2�4�  
�4�. ���4�.�+�$�-�$�� �1�  ���� �%�$�!�0�3�7�0�  �������� �#�.�F�(�+ �E�$�1�L�#�$�1�(� ��
�2�5�"�' �-� �0�.�#�$�-�:�-�� ���.�2�. �4�G�6�-� �,�-�9 �F�(�4�.�2�-�9 �)�3�!�(�+�$��
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�-�.�0�.�#�$�) �/�0�7�"�(�� 

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

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

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

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



nos ti na predchádzajúcich pracoviskách, tam 
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�!�'�#�0�1�� �,�� �&�-�"�,�-�1�#�,�'�# �#�4�'�0�1�2�(�=�!�'�!�& �� �.�-�1�#�,�!�'�7�*��
�,�5�!�& �6�-�0�2�,�-�3�� ���)�- �' �,�� �3�.�*�5�3 �&�-�/�,�'�,�-�3�H�!�& �+����
�0�:�3�-�3 �,�� �/�-�6�F�:�/�#�,�'�# �� �)�3���*�'�1�2 �*�#�0���� 

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

���� �3�F�#�0�1�/���,�,�= �-�"� �-�/�,�= �I�'�,�,�-�0�M �3 �%�#�-�*�-�%�'�!��
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� ���,�:�!�1�3�� ���	���
���� �� �3�5�6�,���+�#�,���,�'�# �����(�*�#�.�F�: �.�/����
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�3 �%�#�-�*�;�%�'�' �+�2 �2�"�#�*�'�*�' ���1�/�'�#� �-�/�,�= �.�*���)�#�1�2 �����*���!��
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���.�/�7�3�5 �0�*�-�3�#�,�0�)�H�!�& �(���0�)�H�L �3 ���'�.�1�-�3�0�)�-�+ ���'��
�)�2�*�7�F�' ���	�������� �� �6�*���1�= �+�#�"���'�*�2 ������ �3 ���'�.�1�-�3�0�)�-�+ 
���'�)�2�*�7�F�' ���	���������� 
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JÁN GAŠPARIK—OTO MIKO—EVA ŽÁKOVÁ 

Geologický vývoj juhozápadnej �W�+�<�=�F �&�>�;�W�3�+�8�<�5�/�4 �5�9�=�6�3�8�B 

�	�	 �9�,�;���� �	 �=�+�,�� �? �=�/�A�=�/�� �� �0�9�=�9�1�;�� �=�+�,�� �����K���(���� �+�8�1�6�3�-�5�E �;�/�<�>�7�E 

� � � , �< �= � ; �+ � - �= �� �� �-�9�7�:�6�/�A �;�/�1�3�9�8�+�6 �1�/�9�6�9�1�3�-�+�6 �3�8�?�/�<��
�=�3�1�+�=�3�9�8 �9�0 �=�2�/ �+�;�/�+ �9�0 �=�2�/ �&�>�;�W�3�+�8�<�5�+ �5�9�=�6�3�8�+ �,�+�<�3�8 
�-�9�7�:�;�3�<�/�. �=�2�/ �.�/�=�+�3�6�/�. �<�=�>�.�B �9�0 �3�=�< �-�9�8�=�+�-�= �@�3�=�2 
�7�9�>�8�=�+�3�8 �;�+�8�1�/�< � �+�6�D ���+�=�;�+ �+�8�. �S�3�+�;�� �&�2�/ �/�A�3�<�=�3�8�1 
�.�D�=�+ �+�,�9�>�= �1�/�9�6�9�1�3�-�+�6 �+�8�. �=�/�-�=�9�8�3�-�+�6 �<�/�=�=�3�8�1 �9�0 �=�2�/ 
�;�/�1�3�G�8 �2�D�?�/ �,�/�/�8 �:�;�/�-�3�<�/�.�� �&�2�/ �7�3�8�/�;�+�6�9�1�3�-�+�6 �<�=�>�.�B �9�0 
�=�2�/ �:�;�9�.�>�-�=�< �9�0 �=�2�/ �@�/�+�=�2�/�;�3�8�1 �9�0 �-�;�B�<�=�+�6�6�3�8�/ �-�9�7�:�6�/��
�A�/�< �+�8�. �9�0 �=�2�/ �<�/�.�3�7�/�8�=�+�;�B �0�3�6�6�3�8�1 �9�0 �=�2�/ �,�+�<�3�8 �;�/�<�>�6�=�/�. 
�3�8 �8�/�@ �.�D�=�+�� � �+�:�:�3�8�1 �@�/�6�6�< ���&���	�� ���%�6�9�?�/�8�<�5�E �#�;�+�?��
�8�9���� ���&���	�	 ���&�;�/�,�9�<�=�9�?�9�� �+�8�. ���&���	�
 ���(�+�6�-�+�� �2�D�?�/ 
�,�/�/�8 �/�?�+�6�>�+�=�/�.�� 
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v predošlých rokoch (J. GAŠPARIK 1968, 1969). 
Okrem objasnenia ich geologickej pozície sa 
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gickej stránke kvalitnejšie parametre ako pies­
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Zmeny minerálneho zloženia sme sledovali 
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tu a minerálu s nepravidelne zmiešanou štruk­
túrou IM, ktorý má v sedimentoch ���
���P�/�'�4�8�1�+�0 
�1�5�9�2�/�4�= �>�4�'�P�4�A �>�'�8�9�D�6�+�4�/�+�� 

�% �/�4�9�+�4�>�B�;�4�+ �>�;�+�9�7�'�4�O�)�. �-�7�'�4�/�9�5�/�*�5�)�. �>�5 �>�?��
�7�+�>�: �>�?�6�'�*�4�+ �5�* ���:�(�5�;�A�.�5 �����5�7�+�4�/�' �G �2�5�1�� 
�P�� ���� �8�3�+ �8�2�+�*�5�;�'�2�/ �>�3�+�4�= �; �3�/�4�+�7�?�2�4�5�3 �' �)�.�+��
�3�/�)�1�5�3 �>�2�5�N�+�4�B �B�2�5�;�+�0 �,�7�'�1�)�/�+ �������S�' �3�'�1�7�5�8�1�5��
�6�/�)�1�O �5�*�2�B�L�/�9�+�S�4�A�.�5 ���	�
���T�' �6�7�+�3�+�4�=�� �% �4�'�0��
�;�7�)�.�4�+�0�L�+�0 �P�'�8�9�/ �6�7�5�,�/�2�: �0�+ �;�O�7�'�>�4�+ �>�;�+�9�7�'�4�O �8�D��
�*�7�N�4�O �2�/�3�5�4�/�9�/�>�5�;�'�4�O �-�7�'�4�/�9�5�/�* �8 �.�7�:�(�5�>�7�4�4�O�3 
�7�5�>�6�'�*�5�3�� �&�7�4�? �1�7�+�3�+�T�' �8�D �6�5�9�/�'�.�4�:�9�A �2�/�3�5��
�4�/�9�5�;�O�3 �6�5�;�2�'�1�5�3�� �N�/�;�)�+ �8�D �P�/�'�8�9�5�P�4�+ �;�=�(�/�+�2�+��
�4�A�� �8�S�:�*�' �3�? �3�'�2�A �>�'�8�9�D�6�+�4�/�+�� �B�2�5�;�+�0 �,�7�'�1�)�/�+ �0�+ 
�3�?�2�5�� �9�;�5�7�B �0�: �3�5�4�9�3�5�7�/�2�2�5�4�/�9�� �1�7�+�3�+�T�� �N�/�;�+�)�� 
�/�2�2�/�9�� �1�'�5�2�/�4�/�9 �' �-�5�+�9�.�/�9�� �4�+�6�'�9�7�4�+ �0�+ �>�'�8�9�D�6�+�4�O 
�2�:�8�8�'�9�/�9 �' �)�.�2�5�7�/�9�� ���/�N�L�/�+ �0�+ �-�7�'�4�/�9�5�/�* �3�+�4�+�0 �8�D��
�*�7�N�4�O�� �>�4�5�;�' �8 �.�7�:�(�5�>�7�4�4�O�3 �7�5�>�6�'�*�5�3�� ���+ �3�+��
�4�+�0 �2�/�3�5�4�/�9�/�>�5�;�'�4�O�� �N�/�;�)�+ �8�D �/�4�9�+�4�>�B�;�4�+�0�L�/�+ �;�=��
�(�/�+�2�+�4�A�� �B�2�5�;�? �,�7�'�1�)�/�' �0�+ �9�;�5�7�+�4�? �3�5�4�9�3�5�7�/�2�2�5�4�/��
�9�5�3�� �/�2�2�/�9�5�3�� �1�7�+�3�+�T�5�3�� �N�/�;�)�5�3�� �2�:�8�8�'�9�/�9�5�3 
�' �1�'�5�2�/�4�/�9�5�3�� ���5�2�5�.�' �8�/�;�5�(�/�+�2�+�.�5 �6�2�'�8�9�/�)�1�A�.�5 
�B�2�: �8 �3�'�2�O�3 �5�(�8�'�.�5�3 �1�7�+�3�+�T�' �' �8�S�D�* �3�? �B�2�5�;�D 
�,�7�'�1�)�/�:�� �>�2�5�N�+�4�D �> �3�5�4�9�3�5�7�/�2�2�5�4�/�9�:�� �/�2�2�/�9�:�� �1�7�+��
�3�+�T�'�� �N�/�;�)�' �' �3�'�2�A�.�5 �3�4�5�N�8�9�;�' �1�'�5�2�/�4�/�9�:�� ���'��
�8�2�+�*�:�0�+ �4�+�7�5�>�6�'�*�4�:�9�O �-�7�'�4�/�9�5�/�* �8 �;�=�(�/�+�2�+�4�O�3�/ 
�N�/�;�)�'�3�/�� �1�7�+�3�+�T�5�3 �' �3�'�2�O�3 �3�4�5�N�8�9�;�5�3 �8�S�D�*�� 
�% �B�2�5�;�+�0 �,�7�'�1�)�/�/ �0�+ �6�5�*�8�9�'�9�4�+ �>�'�8�9�D�6�+�4�O �3�5�4�9��
�3�5�7�/�2�2�5�4�/�9�� �3�+�4�+�0 �/�2�2�/�9�� �> �1�2�'�8�9�/�)�1�O�)�. �6�7�B�3�+�8�B �N�/��
�;�+�)�� �1�7�+�3�+�T �' �2�:�8�8�'�9�/�9�� ���'�5�2�/�4�/�9 �9�: �4�/�+�0�+ �6�7�B�9�5�3��
�4�O�� �&�4�B�N�+�4�/�+ �5�(�8�'�.�: �1�'�5�2�/�4�/�9�:�� �'�N �0�+�.�5 �;�=�>�4�/�+��
�;�'�3�+ �8�3�+�7�5�3 �*�5 ���R�(�1�=�� �0�+ �6�5�>�5�7�5�;�'�9�+�S�4�A �'�0 �4�' 
�5�(�7�?�>�1�5�)�. �"���� ���9�'�(�� ���������� 
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�� ���+ � 	���� �' ��� ' � 	���� ���'�0��
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 �0�+ �; �6�5�2�5�.�+ �6�2�'�8�9�/�)�1�O�)�. �B�2�5�;�� 
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tostne netriedený materiál, pozostávajúci len 
z hornín kryštalinika. Na jeho zložení sa po­
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spodnejšej časti úpätných proluviálnych sedi­
mentov, na styku s podložnou matečnou grani­
toidnou horninou, sa nachádza cca 25 cm hru­
bá poloha, obsahujúca pomerne čistý koncen­
trát lupienkov biotitu. Jej vznik je možné vy­
svetliť tým, že splachmi bola ľahšia kremeň­
­živcová zložka zvetraných granitoidných hor­
nín odnesená, kým ťažšie biotity sa vo vhodnej 
depresii gravitačné nahromadili. 

Podložné predvrchnokarbónske kryštalini­
kum začína od hĺbky 121,6m. Je reprezentova­
né najmä granitoidnými horninami rôznych va­
riet. Sú tu zastúpené homogénne i výrazne hyb­
ridné granitoidy, stredno­ až hrubozrnné, tiež 
i porfýrické, s výrastlicami živcov, dosahujúci­
mi veľkosť do 2 cm (napr. v hĺbke 126,4 m). 
V najspodnejšej časti vrtného profilu vystupujú 
typické muskoviticko­biotitické granitoidy 

28 *•» 

Obr. 8 Difraktografické záznamy ílovej frakcie (K — kaolinit, Q — kremeň, Si — siderit, D — dolomit, Cr 
— cristobalit). Vrt Gt­10 (Slovenské Pravno) 1 — 51,0m; 2 — 52,0 m; 3 — 56,0 m 
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„žiarskeho" typu. Sú masívne, rovnomerne zr­
nité, strednozrnné. Hrubozrnné, pegmatitoidné 
variety hornín boli pozorované v intervale 
127,5—128,0 m. 

Priamo v granitoidoch, v intervale 132,5 až 
147,6 m a miestami i hlbšie, sú hojnejšie prítom­
né „utopené, nestrávené" zbytky metamorfo-
vaných hornín �2�.�:�H�N�#�� ���.�1�J�'�0�< �4�? �2�1�& �6�*�.�1�/ ���� 
�#�J �
���@�� �$�K�7�#�,�? �+�0�5�'�0�9�=�7�0�' �2�1�3�6�H�'�0�<�� � �8�4�-�8�5�6�,�? 
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236,0 m), v svetlookrovom tmeli ostrohranných 
úlomkov karbonátov, prevláda kaolinit nad il-
litom, dolomitom, montmorillonitom, chlori-
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JÁN GAŠPARIK—OTO M I K O — E V A ŽÁKOVÁ 

Geological development of SW part of Turčianska kotlina, basin 

Summary 

Intensive geological investigations are performed in 
the area of the Turčianska kotlina basin. Several 
maps on the scale of 1:25 000 háve been acoom­
plished and new dáta about the development, litho­
logícal­petrographical character of the outcropping 
units and about the structural­geological structure of 

the area studied háve been gathered. Biostratigraphi­
cal researches also resulted in many new dala. The 
study of the wells GT­10 (Slovenské Pravno), GT­11 
(Trebostovo) and GT­12 (Valca) extended the know­
ledge of the character of the basinal filling and its 
contact with the adjacent mountain ranges. We háve 
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wísh fine-grained quartzose fine-grained sands 5 
sands with fragments of granitoid rocks (4 5 Upper 
Badenian), 6 — quartzites (Lower Triassic), 7 — 
granitoid rocks of crystalline complexes. 

Fíg. 2 Map of localitíes and boreholes. 
Explanations: © — boreholes, A — localities. 

Fíg. 3 Diffractographic records of clay fraction (I 
— illite, M — montmorillonite, K — kaolinite, Ž 
— feldspar, Q — quartz, Cr — cristobalíte) SW of 
Dubové - locality 1. 

Fig. 4 Diffractographic records of clayey fraction (I 
— illite, K — kaolinite, M — montmorillonite. Ž 
— feldspar, Q — quartz, Cr — cristobalíte, Goe — 
goethite) 1 2 roadcut at the western periphery of the 
village Budiš locality 2b; 3 sand-pit opposite to 
minerál water bottling plánt — loc. 2a. 

Fig. 5 Diffractographic records of clay fraction (K 
— kaolinite, I illite, M — montmorillonite, Ž — 
feldspar, Q — quartz, Cr — cristobalíte, C — calcite). 
1—2 sandpit SE of Rudno — locality 3; 3 Rudno, 
sand-pit near cemetery locality 4. 

Fig. 6 Balance of oxides in profile of weathered grani­
toids to the west of Dubové (Korenia) — locality 6. 

Fig. 7 Lithostratígraphic characteristics of well GT-
-10 (Slovenské Pravno). I dark-brown surface soil, 
2 — yellowish-brown sandy loam with limestone 
fragments, pebbles of quartzites and limestones, 
0 10cm at base (1 2 Quaternary); 3 — light-grey 
fine-sandy clays and claystones with leaf impressions 
and carbonized plánt debris; 4 — light-grey clays 
with granitoid fragments, 5 - transported microgra-
ined sandy products of weathering granitoids, 6 — 
fragments of granitoids and metamorphites (3—6 
Sarmatian — Pannonian); 7 — granitoids with abun-
dant remains of biotite gneiss; 8 — biotite granitoids 
of the „Žiar" type; 9 — mylonite zones — 
debris; 10 — marked tectonic rock deformation (7—10 
crystalline complexes). 

Fig. 8 Diffractographic records of clay fraction (K 
— kaolinite, Q - quartz, Si siderite, D — dolomi­
te, Cr — cristobalíte). Well GT-10 (Slovenské Pravno 
1 51,0m; 2— 52,0m; 3 — 56,0m. 

Fig. 9 Litholc :ic characteristics of well GT-ll (Tre­
bostovo) 1 — brown surface soil with pebbles; 2 — 
polymict, partly rounded gravel composed of Meso 
zoic quartzite, íimestone- and granitoid rock pebbles 
(1—2 Quaternary); 3 coarse-grained gravel com­
posed of Mesozoic rock pebles; 4 — micrograined 
gravels, polymict — with intercalations of calcareous 
clays with freshwater macrofauna and leaf impres­
sions; with intercalations of woody lignite; 5 — mic­
rograined gravel and coarse-grained sand composed 
of angular rock fragments; 6 — grey sandy clays, 

local claystones with abundant macrofaunal test frag­
ments, and carbonized plánt debris; 7 layers of 
sandy gravels with freshwater organisms remains and 
plánt remains in marly clays and claystones; 8 — 
clayey gravels composed of partly rounded quartzite 
pebbles (3—8 Sarmatian — Pannonian); 9 — grey 
calcareous, stratified clays and claystone, with local 
deformations — Middle Oligocene. 

Fig. 10 Lithologic characteristics of well GT-12 (Val­
ca). 1 — loams, 2 — wastes of limestone dolomite 
breccia; light-yelow and ochre loam, irregularly san­
dy, with pebbles of limestones and dolomites 
(1—2 Quaternary); 3 - gravel-conglomerates with 
angular limestone- and dolomite fragments, cement 
consists of limestone dolomite clays and clayey 
sands; 4 calcarerous clays, claystones; 5 gravel-
-conglomerates with angular pebbles of Mesozoic 
materiál, cement is clayey-sandy; 6 gravel-conglo­
merates a) with partly rounded carbonate pebbles, b) 
fine-grained light-grey and yellowish sands (materiál 
of limestones and dolomites) with a layer, of mostly 
dolomite materiál (3—6 Eggenburgian); 7 — garnet-
-biotite- and biotite gneisses; 8 — gneisses with nebu-
lite structure; 9 — gneisses intensely tectonically de-
formed and brecciated, 10 amphibolic gneisses; 11 
— amphibolites; 12 — pegmatites; 13 — quartz veins 
or quartzified rocks, 14 — marked tectonic deforma­
tion of rocks. 

Fig. 11 Diffractographic records of clay fraction (K 
— kaolinite, I — illite, M — montmorillonite, Ch 
— chlorite, Q — quartz, D — dolomite, C - calcite, 
Gi — gibbsite, D — diaspóre, B — bôhmite). 
Well GT-12 (Valca), 1— 62—65m; 2— 120 124m; 
3 — 232—236 m; 4 — 373 m 

Explanat íon to Plates I IV 

Plate I 
Photographs of clay fraction minerals (scanning elec-
tron microseope) 
Fig. 1 Kaolinite, lussatite, illite, quartz, feldspar. Gra­
nite alluvial sands. Western periphery of village. Bu­
diš — loc. 2b; 
Fig. 2 Kaolinite, illite, lussatite, feldspar. Locality like 
in fig. 1 

Plate II 
Fig. 3 Kaolinite, illite, montmorillonite, lussatite, 
feldspar. Clayey sand. Rudno — sand-pit SE of villa­
ge — loc. 3; 
Fig. 4 Kaolinite. Kaolinic sand. Rudno, sand-pit near 
cemetery — locality 4. 
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Plate III 
Fig. I Montmorillonite, illite, kaolinite, feldspar, qu­
artz; 
Fig. 2 Montmorillonite, illite, quartz, feldspar; 

Plate IV 
Fig. 1 Montmorillonite, illite, quartz, feldspar, kaoli­
nite; 
Fig. 2 Montmorillonite, illite, quartz, feldspar; 
Plates III, IV: profile of weathered granitoids SW of 
village Dubové (Korenia) — loc. 6. 
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Obr. I Tektonická skica Bielych hôr (Malé Karpaty). 1 
3— havranická jednotka, 4 — jablonická jednotka 
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Annaberský (gutensteinský) vápenec 
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dikujú pelsón - spodnoilýrsky vek steinalm-
ských vápencov. 

Prostredie sedimentácie charakterizujú šelfo-
vé lagúny s mimoriadne priaznivými ekologic­
kými podmienkami (FZ 7). 

Nadložím steinalmských vápencov je zá-
mostské súvrstvie (veterlínska jednotka), resp. 
? schreyeralmský vápenec, wettersteinský vápe­
nec alebo dolomit (havranická jednotka). 

Zastúpenie Diplopora annulatissima Partial 
Range zóny nie je z oblasti Malých Karpát 
doteraz dokázané. 

Na pelsónsky vek detritického komplexu 
steinalmských vápencov (profil ZS/85, obr. 2, 
havranická jednotka*) poukazuje aj konodon-
tová fauna, zastúpená druhmi Neospathodus 
germanicus KOZUR a N. kockeli TATGE (K. Puš-
kárová in J. MICHALÍK et al. 1986). �����
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Profi le 
Sample 

Gondolella constricta MOSHER et CLARK 

Gondolella bifurcata (BUDUROV et ŠTEFANOV) 
Gondolella bulgarica (BUDUROV et ŠTEFANOV) 

Gondolella excelsa (MOSHER) 
Gondolella mombergensis TATGE 

Gondolella foliata foliata (BUDUROV) 
Gondolella trammen KOZUR 
Gondolella fo l ia ta inclinata KOVACS 
Gladigondolella tethydis IHUCKRIEDE) 
Metapolygnathus hungaricus (KOZUR-VEGH) 
Metapolygnathus mostleri KOZUR 

Metapolyqnathus mungoensis 1DIEBEL) 
Neospathodus kockeli (TATGE) 

Neocavitella ta t r ica (ZAWIDZKA) 
Enantiognathus ziegleri (DIEBEL) 
Enantiognathus petraeviridis (HUCKRIEDE ) 
Pnoniodina (Cypridodella) muellen ITATGE) 

Prioniodina (Cypndodella)venusta(HUCKRIEDE) 
Hindeodel la(M) pectiníformis (HUCKRIEDE) 

Ozarkodina torti l is TATGE 

Hibbardella magnidentata (TATGE) 

Diplododella bidentata (TATGE) 
Neohindeodella tnassica (MULLER) 
Neoplectospathodus muelleri (TATGE) 
Neospathodus germanicus KOZUR 
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Tab. 3 Zastúpenie konodontov veterlínskej jednotky 
Profil M/84a prechod steinalmských vápencov do zámostského súvrstvia, M/84b — reiflinské vápence, 
M/84d „pseudoreiflinské" vápence, MB/84 — detto. ���
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�� �4�� �7�8�6�-�0�3 ���������� 
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�&�*�+�� �
 � �2�4�:�8�/�8�;�D�5�2�. �>�.�<�.�:�5�D�7�;�4�.�3 �3�.�-�7�8�<�4�@ 
�#�:�8�/�2�5 �%�������� �%������ ���� �-�8�4�� �+�8�- �
���� �� �%������ ���7�*�3�>�@�L�L�2�* �������R �9�:�8�/�2�5�=�� �A�B�6�8�;�<�;�4�C �;�F�>�:�;�<�>�2�.�� �-�8�4�� �+�8�- ������ �H �:�.�2�/�5�2�7�;�4�N 
�>�B�9�.�7�.�,�� �9�:�8�/�2�5 �%���������� �-�8�4�� �+�8�- �������* �I�9�;�.�=�-�8�:�.�2�/�5�2�7�;�4�N�� �>�B�9�.�7�.�,�� �9�:�8�/�2�5 �
������ �:�.�2�/�5�2�7�;�4�N �* �I�9�;�.�=�-�8�:�.�2�/�7�7��
�;�4�N�� �>�B�9�.�7�.�,�� ���8�3�7�8�;�<�7�C �A�*�;�<�F�9�.�7�2�. �4�8�7�8�-�8�7�<�8�>�� �� �H �1�8�3�7�C ���7�*�- ���	 �.�?�.�6�9�5�B�:�8�>���� �� �� �6�.�7�.�3 �1�8�3�7�C ���
�	 
�����	���� �$ �� �A�:�2�.�-�4�*�>�C ���9�8�- �
�	���� �'�:�O�.�7�2�. �4�8�7�8�-�8�7�<�8�> ���� �#�*�9�L�8�>�B�� �#�:�8�/�2�5 �%�������� �%������ ���� �#�5�*�>�.�,�4�C �#�8�-�1�:�*�-�2�.�� �P�*�>�N 

�;�>�*�1 �%�=�,�1�.�3 �-�8�5�2�7�@�� �;�A�� �8�- �4�E�<�@ �����
�6�� �-�8�4�� �+�8�- �������� �#�5�*�>�.�,�4�N � �2�4�=�5�B�L�� ���	�6 �;�>�� �8�- �4�E�<�@ �������6 �����*�>�8�:�2�7�4�@���� 
�%���������� �#�5�*�>�.�,�4�C �#�8�-�1�:�*�-�2�.�� �P�*�>�B �O�*�;�R �%�=�,�1�.�3 �-�8�5�2�7�@�� �P�*�>�N �;�>�*�1 �+�8�O�7�.�3 �:�B�A�;�8�,�1�@�� �;�A�� �8�- �9�:�8�/�2�5�= �%�������� �
�������� 
�#�5�*�>�.�,�4�C �#�8�-�1�:�*�-�2�.�� �9�:�*�>�N �;�>�*�1 �%�=�,�1�.�3 �-�8�5�2�7�@�� �
���	�6 �3�A�� �8�- �4�E�<�@ �����
 �6�� �-�8�4�� �+�8�- �������*�� �A�� �8�- �%�6�8�5�.�7�2�,�4�C�1�8 
�A�B�6�4�=�� ���8�<�*�L�B�:�Q�*�� ���	 �6 �>�� �8�- �9�D�;�6�.�7�* ���8�<�*�L�B�:�Q �I�*���� �> �A�B�:�.�A�. �5�.�;�7�.�3 �,�.�;�<�@�� 

���� 



vá fauna má monotónny charakter a �=�6�8�V�������� 
�
���� �	�������� �������
���
�
�� �����
�]�5�2�7�;�4�W�,�1 �>�E�9�.�7�,�8�>�� �$�8�<�8 
�Y�5�.�7�.�7�2�. �;�* �8�9�2�.�:�* �8 �7�E�;�<�=�9 �-�>�8�,�1 �/�8�;�H�5�2�H �N 
�$�=�:�:�2�0�5�8�6�2�7�* �6�.�;�8�<�:�2�*�;�;�2�,�*�� �4�<�8�:�E �7�*�;�*�-�B�=�3�. �=�V 
�> �2�5�W�:�2 �* ������� �������������� ���������������� �,�1�*�:�*�4�<�.�:�2�B�=�3�K�,�* 
�>�E�9�.�7�,�8�>�G �4�8�6�9�5�.�@�A �5�*�-�2�7�=�N�4�E�:�7�=�� 

���8�7�8�-�8�7�<�8�>�E �6�2�4�:�8�/�*�=�7�* �3�. �<�2�.�V �8�,�1�=�-�8�+��
�7�.�7�E �* �-�:�=�1�A�� �4�<�8�:�G �7�*�,�1�E�-�B�*�6�.�� �;�K �;�<�:�*�<�2�0�:�*��
�/�2�,�4�A �7�.�>�W�:�*�B�7�G�� ���2�.�4�<�8�:�G �-�:�=�1�A �������������������� 
��������� ������� �� ��� �#�����" �.�< �������"���� ���� ������������������ �����%��
���%�"� �& �.�< �T�$��������� �&�� �;�* �9�:�.�5�H�7�*�3�K �; �*�;�8�,�2�E�,�2�*�6�2 
�B�E�6�8�;�<�;�4�G�1�8 �;�K�>�:�;�<�>�2�* �* �2�7�-�2�4�=�3�K �>�:�,�1�7�W �2�5�W�:�� 
�#�9�8�:�*�-�2�,�4�A �;�* �7�E�3�-�. �������������������� ���#���������� ����� �#��
�����"���� ���� ������������������������ �$���$���� �* ���� �7���;�9�� 
�)�>�5�E�U�<�7�8�;�^�8�= �;�K �6�8�7�8�;�9�8�5�8�Y�.�7�;�<�>�E �-�:�=�1�= ��������
���&�������������������� � ��� ���$������ ���$���$�������� �&�  �>�:�,�1�7�W�,�1 �Y�*�;��
�<�2�*�,�1 �:�.�2�/�5�2�7�;�4�G�1�8 �>�E�9�.�7�,�* �;�* �8�+�3�*�>�=�3�. ������������
���������� ����������� �� ��������������� �� ��� �&�P���# �* ���� ����������� �� ����������� �� 
�����%���%�"� �&���� �#�<�:�*�<�2�0�:�*�/�2�,�4�G �:�8�B�9�F�<�2�. �:�.�2�]�5�2�7�;�4�W�,�1 
�>�E�9�.�7�,�8�> �6�J�V�.�6�. �=�:�Y�2�^ �*�4�8 �2�5�W�:�N�5�8�7�0�8�+�*�:�- 
���9�:�8�/�2�5 ���������+�� �	�������� �-�8�4�� �+�8�- �
�
���� �8�+�:�� ���� �<�*�+�� 
���� ���� ���� 

�O�!�;�.�=�-�8�:�.�2�/�5�2�7�;�4�W�� �>�E�9�.�7�.�, ���"�.�2�]�5�2�7�0�.�: 
���*�7�4�4�*�5�4 �;�.�7�;�= �$�� ���������#�$�C���$�N���� ��� �#�$�����" 
�	���
���� 

�& �7�*�-�5�8�V�H �:�.�2�/�5�2�7�;�4�W�,�1 �>�E�9�.�7�,�8�> ���>�.�<�.�:�5�H�7�;�4�* 
�3�.�-�7�8�<�4�*�� �>�A�;�<�=�9�=�3�K �-�8�;�4�8�>�2�<�G �2 �5�*�>�2�,�8�>�2�<�G�� 
�<�6�*�>�8�1�7�.�-�G �*�V �;�2�>�8�1�7�.�-�G �;�5�*�+�8 �;�5�2�.�7�2�<�G �>�E�9�.�7��
�,�.�� �8�+�;�*�1�=�3�K�,�. �8�3�.�-�2�7�.�5�G �;�>�.�<�5�8�1�7�.�-�G �:�8�1�8�>�,�.�� 
���E�9�*�-�7�W�6 �B�7�*�4�8�6 �;�K �Y�*�;�<�G �9�8�5�8�1�A �*�5�8�-�*�9�2�,��
�4�W�,�1 �-�.�<�:�2�<�2�,�4�W�,�1 �2 �+�2�8�-�.�<�:�2�<�2�,�4�W�,�1 �>�E�9�.�7�,�8�> 
�;�>�.�<�5�.�3�U�H�,�1 �8�-�<�2�.�\�8�>�� �;�<�:�2�.�-�*�3�K�,�. �;�* �; �6�2�4�:�2�<�2�,�4�W��
�6�2 �>�E�9�.�7�,�*�6�2�� ���5�8�-�*�9�2�,�4�G �9�8�5�8�1�A �;�K �B�5�8�V�.�7�G 
�B �5�2�<�8�4�5�*�;�<�8�> �* �+�2�8�4�5�*�;�<�8�> �6�*�<�.�:�2�E�5�= �-�.�:�2�>�8�>�*��
�7�G�1�8 �B �8�4�:�*�3�* �4�*�:�+�8�7�E�<�8�>�.�3 �9�5�*�<�/�8�:�6�A ���,�/�� �"�� 
�������"������ �	���������� �) �8�:�0�*�7�2�B�6�8�> �;�K �B�*�;�<�K�9�.�7�G 
�<�.�7�4�8�;�<�.�7�7�G �+�2�>�*�5�>�2�E�� �4�:�2�7�8�2�-�A�� �8�;�<�:�*�4�I�-�A�� �:�*��
�-�2�8�5�E�:�2�.�� �/�8�:�6�*�7�2�/�.�:�A�� �*�4�8 �*�3 �9�8�Y�.�<�7�G �K�5�8�6�4�A 
�
�!���������$� ���� ���������!���!�� �����#��� �&�� ������������������ �������%� �� 
� �$�$�� �9�8�:�8�;�<�:�8�6�E�<�7�. �:�2�*�;�A �* �+�5�2�V�U�2�. �7�.�2�-�.�7�<�2�/�2�4�8��
���������[�7�W �-�.�<�:�2�< �:�H�/�8�<�>�8�:�7�W�,�1 �8�:�0�*�7�2�B�6�8�>�� 

���2�<�8�5�8�0�2�,�4�E �* �/�*�,�2�E�5�7�* �B�6�.�7�* �;�* �8�-�B�:�4�*�-�[�=�3�. 
�*�3 �> �4�>�*�5�2�<�*�<�H�>�7�8�6 �B�5�8�V�.�7�H �/�8�:�*�6�2�7�2�/�.�:�� ���8�,�2 
�> �,�.�5�8�6 �>�:�;�<�.�>�7�8�6 �;�5�.�-�. �;�* �8�9�*�4�=�3�K �-�:�=�1�A �B�7�E��
�6�. �B �:�.�2�/�5�2�7�;�4�W�,�1 �>�E�9�.�7�,�8�>�� �-�8�,�1�E�-�B�* �<�= �4 �9�8��
�B�>�8�[�7�.�3 �-�2�/�.�:�.�7�,�2�E�,�2�2�� ���1�*�:�*�4�<�.�:�2�;�<�2�,�4�8�= �/�8�;�H��
�5�2�8�= �3�. �
�!�������������������� ��������� �������������� ����� ��������
���)�����������$�$������ �5�8�4�E�5�7�. �;�* �=�9�5�*�<�\�=�3�. �>�W�:�*�B�7�.�3�U�H 
�>�9�5�A�> �8�9�1�<�1�*�5�6�2�-�2�H�� �*�5�.�+�8 �1�:�=�+�8 �*�0�5�=�<�2�7�8�>�*��
�7�W�,�1 �/�8�:�2�.�6 �N �������������# �����������!�� ���%�#�������� �.�< 
�(�&���$���"�#�� ���������������!����� ���� �*�/�/�� ���������!������� �!�� ��������� ��

�&���� ���8�>�W�6 �9�:�>�4�8�6 �3�. ��������������� �!������������ ����������������
���������� ���%�!�!���"�$�� �8�9�H�;�*�7�E �B �>�:�,�1�7�8�5�*�-�2�7�;�4�W�,�1 �*�V 
�7�8�:�2�,�4�W�,�1 �:�H�/�8�>�W�,�1 �/�E�,�2�H �����Z�*�:�;�4�* ������ ���D�"���)�� 
�N�������� �	�����	���� �#�.�>�.�:�7�W�,�1 �&�E�9�.�7�,�8�>�W�,�1 ���5�9 
������ ��� ���������������"�N�"�� �������� �	���
�
�� �* �#�2�,�H�5�2�. ������ 
�#����� �'�����"���������"�(���� �	���������� ���8�:�*�6�2�7�2�/�.�:�8�>�E 
�/�*�=��
�7�* �9�8�=�4�*�B�=�3�. �7�* �U�2�:�U�H �;�<�:�*�<�2�0�:�*�]�2�,�4�W �-�2�*�9�*�B�I�7 
�N �5�*�-�2�7 �*�V �;�9�8�-�7�W �4�*�6�� 

�#�<�:�*�<�2�0�:�*�/�2�,�4�K �>�W�U�4�= �;�9�8�-�7�.�3 �1�:�*�7�2�,�. �7�.�6�8�V��
�7�8 �9�8�-�[�* �4�8�7�8�-�8�7�<�8�> �9�:�.�;�7�. �=�:�Y�2�^�� �&�A�;�4�A�<�=�3�. 
�;�* �7�2�.�4�8�[�4�8 �-�:�=�1�8�>�� �2�7�-�2�4�=�3�K�,�2�,�1 �5�8�7�0�8�+�*�:�-��
�;�4�W �>�.�4 �N �
����������� �������!�� � ��� �������!�� ���)���'�����)�������� 
�������������������� ����������� �� ����������� �� �����%���%�"� �& �.�< �T�$��������
��� �&���� ���� ����������� �� ��������������� �� ���8�>�P�,�;�� �	��� ���������$����
����� ���!�� ���!���������������� ���������������� �* �	�� ���!�������������!�� 
����� �)�%�" �.�< �&�D�������� �Y�*�;�<�8 �;�K �>�U�*�4 �> �;�9�8�5�8�Y�.�7�;�<�>�. 
�-�:�=�1�8�>�� �4�<�8�:�G �9�8�B�7�E�6�. �=�V �B �>�:�,�1�7�G�1�8 �<�:�2�*�;�= 
���4�8�:�-�.�>�8�5�=�� �9�:�H�9�*�-�7�. �3�K�5�=�� �N �������������������� �������$����
����� ���������������� �����%���%�"� �& �.�< �T�$��������� �&���� ���� � ������������ 
�����(���#���� ���,�/�� �!�� �����#���"�(���N���� �!�%�T���P�"� �&�P�N�#�� 
�����X���� �	���������� ���-�. �8 �7�*�3�6�5�*�-�U�2�= �4�8�7�8�-�8�7�<�8�>�K 
�*�;�8�,�2�E�,�2�=�� �4�<�8�:�E �+�8�5�* �-�8�<�.�:�*�B �B�2�;�<�.�7�E �> ���2�.�5�A�,�1 
�1�8�:�E�,�1 ���9�:�8�/�2�5 ���������-�� ������������ �	�������� �-�8�4�� �+�8�- 
�
�
���*�� �8�+�:�� ���� �<�*�+�� ���� ���� ������ 

���������������) �"�%���������� 

�!�8�B�H�,�2�8�= �2 �/�*�,�2�E�5�7�A�6 �>�W�>�8�3�8�6 �;�K �<�2�.�<�8 �>�E�9�.�7�,�. 
�9�:�.�,�1�8�-�7�W�6 �Y�5�.�7�8�6 �6�.�-�B�2 �O�9�;�.�=�-�8�:�.�2�/�5�2�7��
�;�4�W�6�� �>�E�9�.�7�,�8�6 �* �?�.�<�<�.�:�;�<�.�2�7�;�4�W�6 ���� �<�2�;�8�>��
�;�4�W�6�� �>�E�9�.�7�,�8�6 �>�.�<�.�:�5�H�7�;�4�.�3 �3�.�-�7�8�<�4�A�� �&�E�9�.�7��
�,�. �;�K �5�*�>�2�,�8�>�2�<�G�� �1�:�=�+�8�5�*�>�2�,�8�>�2�<�G �*�V �6�*�;�H�>�7�.�� 
�;�2�>�.�3 �2 �<�6�*�>�8�;�2�>�.�3 �/�*�:�+�A �; �*�5�8�-�*�9�2�,�4�W�6�2 �5�*�6�H�7�*��
�6�2 �* �9�8�5�8�1�*�6�2 �+�:�.�4�,�2�H�� ���2�.�;�<�*�6�2 �;�K �>�U�*�4 �>�E�9�.�7��
�,�. �V�5�<�4�*�;�<�8�;�2�>�G�� �+�2�8�-�.�<�:�2�<�2�,�4�G�� ���2�4�:�2�<�2�,�4�G �5�2�<�8�<�A��
�9�A �;�* �;�<�:�2�.�-�*�3�K �; �+�2�8�-�.�<�:�2�<�2�,�4�W�6�2�� �; �9�:�.�>�5�E�-�*�3�K��
�,�2�6�2 �+�2�8�4�5�*�;�<�*�6�2 �8�:�0�*�7�2�B�6�8�> �:�H�/�8�>�G�1�8 �4�8�6�9�5�.��
�@�= �N �
�!���������$� ���� ���������!���!�� �����#��� �&�� ������������������ 
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zarífovo-lagunárnu fáciu sú typické biodetritic-
ké vápence (grainstones-rudstones) s biocenó­
zou — dasykladálne riasy-solenopóry-gastro-
pódy, ojedinelé i foraminifery. Biofácia s Teu­
tloporella herculea (STOPP.) PIA, T. aequalis 
(GU-EMB.) PIA (tab. II, obr. 3) a Aciculella bacil-
lum PIA je charakteristická pre lagunárnu ob­
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a kôrovitými žltými-žltosivými povlakmi. 
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8a, b, c Gondolella mombergensis TATGE. docum. point 
166; S-7269. 7267. 7268. 

9 Gondolella mombergensis TATGE, profile 
S/87A;S-1197. 

10a, Gladigondolella tethydis (HUCKRIF.DE), docum. 
b point 166; S-7237. 

Photographed by Holický. 

Plate XII — Reifling limestone 
la, b Gondolella constricta morphotype cornuta (BU­

DUROV et ŠTEFANOV), docum. point 228: 
S-4977, 4978. 

2a, b Gondolella constricta MOSHER et CLARK, do­
cum. point 228; S-4967. 4966. 

3a, b Gondolella ���X�� �������	���� � �;�A�N�/�>�� �?�=�-�:�>�5�?�5�;�:�-�8 
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1, 5, 6, 8 — havranická jednotka; obr. 2—4, 7 
veterlinska jednotka. Foto: H. Brodnian­

ská. 

Tab. VI 
1 Physoporella pauciforata (GUEMB.) STEIN. var. 
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— zlepencový (zlepencový megacyklus) 
— ílovcový (nadložný ílovcový a tenkoryt-

mický flyš). 
Pieskovcový vývoj v podloží zlepencov je 

známy len z vrtných jadier. Charakterizuje ho 
striedanie decimetrových až �������
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Obr. 3 Geologická skica zlepencového a nadzlepencového vývoja merníckej formácie v Lasch debre (j. od 
Merníka). 
1 — ryodacity, 2 — zlepence, 3 — ílovcový a tenkorytmický flyš, 4 — kvartér, A — detail zlepencových vrstiev 
s prevráteným pensymetrickým ������������������ ���������������������� �� �����������
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kryštalické vápence, lydity, fylity 
a fylitické bridlice (karbón) . . . 
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�,�>�	 �( �9�.�;�+�C�/�8�9�7 �<�?�/�=�6�/ �4�/ �3�C�9�=�;�9�:�8�T �+ �4�/�2�9 
�9�.�;�+�C�8�9�<�\�4�/ �8�3�S�R�3�+ �+�5�9 �> �7�+�1�8�/�=�3�=�> �+ �-�2�;�9�7�3�=�>�	 
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�%�����# ���M�M�� �"�;�+�2�+�� �+�8�+�6�B�=�3�5 ���;�	 ���	 ���3�6�/�7�8�3�-��
�5�D�� �<�7�/ �R�=�>�.�9�?�+�6�3 �C�6�9�S�/�8�3�/ �-�2�;�G�7�<�:�3�8�/�6�9�?�	 � �+ 
�C�D�5�6�+�.�/ �-�2�/�7�3�-�5�E�2�9 �C�6�9�S�/�8�3�+ ���=�+�,�	 ���� �+ �? �C�7�B�<�6�/ 
�5�6�+�<�3�0�3�5�D�-�3�/ �$�	 ���	 �%�&���(��� �%�� ������������ �3�-�2 �7�H�S�/�7�/ 

�5�6�+�<�3�0�3�5�9�?�+�\ �+�5�9 �-�2�;�G�7�<�:�3�8�/�6�B ���9�,�;�	 �����	 ���2�+��
�;�+�5�=�/�;�3�<�=�3�-�5�T �4�/ �:�;�/ �8�/ �?�B�<�9�5�T �9�,�<�+�2 ���6 �+ ���; 
�+ �8�>�6�9�?�T �9�,�<�+�2 � � � / � 
 � � �	 �) �X�+�6�R�F�-�2 �;�>�.�8�T�-�2 �7�3�8�/��
�;�D�6�9�? �4�/ �?�/�Y�7�3 �C�;�3�/�.�5�+�?�T �-�2�;�9�7�3�=�	 ���/ �=�+�5�7�/�; 
�I�:�6�8�/ �5�9�;�9�.�9�?�+�8�T �+ �C�+�=�6�D�V�+�8�T �7�+�1�8�/�=�3�=�9�7�	 
���+�1�8�/�=�3�= �4�/ �C �;�>�.�8�T�-�2�� �7�3�8�/�;�D�6�9�? �8�+�4�;�9�C�R�F�;�/�8�/�4��
�R�F�� �6�/�7�>�4�/ �.�;�9�,�8�E �C�;�8�5�D �-�2�;�9�7�3�=�>�� �;�/�<�:�	 �?�B�<�=�>��
�:�>�4�/ �?�9 �0�9�;�7�/ �3�C�9�7�/�=�;�3�-�5�T�-�2�� �<�3�6�8�/ �5�+�=�+�5�6�+�C�9��
�?�+�8�T�-�2 �C�[�8 �< �7�+�;�=�3�=�3�C�9�?�+�8�T�7�3 �9�5�;�+�4�7�3�	 ���+�1�8�/��
�=�3�=�B �7�+�4�I �V�+�<�=�9 �C�?�T�R�/�8�T �:�9�.�3�/�6 ���;�� �C�?�6�D�R�\ �? �C�G��
�8�+�-�2 �3�8�=�/�8�C�F�?�8�/�4 �<�3�6�3�-�3�0�3�5�D�-�3�/ �9�,�6�3�+�5�9�? ���$�	 �W�>��
�W���K���	 ���������U�������!�(�L �����������	 �( �C�7�B�<�6�/ �5�6�+�<�3�0�3�5�D��
�-�3�/ �$�	 ���	 �%�&���(��� �%�� ������������ �9�,�;�	 ���� �:�+�=�;�3�+ �.�9 
�<�5�>�:�3�8�B �-�2�;�G�7�7�+�1�8�/�=�3�=�>�	 �)�+�=�6�D�V�+�8�3�/ �7�+�1�8�/�=�3��
�=�> �7�6�+�.�R�F�7�3 �<�>�6�0�3�.�7�3 �,�9�6�9 �:�9�C�9�;�9�?�+�8�E �6�/�8 �C�;�3�/�.��
�5�+�?�9�	 �) �X�+�6�R�F�-�2 �;�>�.�8�T�-�2 �7�3�8�/�;�D�6�9�? �4�/ �C �=�9�2�=�9 
�=�B�:�> �2�9�;�8�F�8 �>�?�D�.�C�+�8�T ���$�	 �W�'�W���K���	 ���������U������
���!�(�L ���������� �:�B�;�3�=�� �:�B�;�2�9�=�F�8�� �-�2�+�6�5�9�:�B�;�3�=�� �7�3�6��
�6�/�;�3�= �+ �?�C�D�-�8�/ �+�@�+�;�>�3�=�	 �( �<�3�6�8�/ �:�;�/�7�/�8�/�8�T�-�2 
�>�6�=�;�+�,�D�C�3�-�5�T�-�2 �2�9�;�8�3�8�D�-�2 �<�I �V�+�<�=�E �+�4 �8�D�=�/�5�B 
���/���9�A�3�.�9�?�	 

���B�C�+�;�.�3�=���-�2�;�B�C�9�=�3�6�9�?�E �<�/�;�:�/�8�=�3�8�3�=�B�� �+�5�9 �8�+�4��
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�!�,�;�	 �� �&�/�;�8�D�;�8�B �.�3�+�1�;�+�7 ���/�
�������6�����; �:�;�/ �7�3�8�/�;�D�6�B 
�<�5�>�:�3�8�B �<�:�3�8�/�6�>�	 �(�B�V�6�/�8�/�8�E �:�9�6�3�+ �:�9�.�Y�+ �$�	 ���	 �%�&����
�(��� �%�� �������������	 
�� �K �-�2�;�G�7�7�+�1�8�/�=�3�=�� �� �K �+�6�>�7�9�7�+�1�8�/�=�3�=�� �� �K �0�/�;�3�<��
�:�3�8�/�6�� �� �K �-�2�;�G�7�<�:�3�8�/�6�� �� �K �+�6�>�7�9�-�2�;�9�7�3�=�� �� �K 
�0�/�;�3�-�2�;�9�7�3�=�� �� �K �:�9�6�/ �+�8�+�6�T�C �R�=�>�.�9�?�+�8�T�-�2 �-�2�;�G�7�<�:�3��
�8�/�6�9�? ���=�+�,�	 ������ ���� �K �:�9�6�/ �+�8�+�6�T�C �-�2�;�G�7�7�+�1�8�/�=�3�=�9�? 
�:�9�.�Y�+ �$�	 �W�'�W�'�K���	 ���������U�������!�(���� �������������	 
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Tab. I 
Chemické 

SiO, 
Ti02 

A120, 
Cr203 

FeO+ 

MnO 
MgO 
Total 

V; 

Ti 
Al 
Cr 
Fe2+ 

Mn 
Mg 
Si 
Fe3 + 

Al 
Fe3i 

Cr 

zloženie chrómspinelov 

1 

0,11 
0,15 

35,56 
34,66 
13,72 
0,16 

16,03 
100,39 • 
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���)�� �� �� �'�)�0�/�3�9�> �I�)�0�)�<�3 �%�/�3 ���)���� �,�3�(�2�3�7�; ���) � 
 �� �% ���) � � �� �6�% �9�;�4�3�L�?�7�%�0�- �< �'�)�0�/�3�9�>�,�3 ���)�� �4�5�)�(�4�3�/�0�%�(�%�.�B�' �6�7�)�'�,�-�3��
�1�)�7�5�-�8 �� �� �� ������ �� � ��� � ��� 

�6�3 �<�9�;�H�3�9�%�2�?�1 ���������M�% �4�5�)�1�)�2�; �(�3 �,�3�5�2�?�2 �6�)�5��
�4�)�2�7�?�2���1�%�6�7�)�2�)�'���'�,�0�3�5�-�7���/�5�)�1�)�M���/�%�5�&�3�2�=�7�3�9�>��
�,�3 �<�0�3�I�)�2�-�%�� �%�0�)�&�3 �%�I �(�3 �B�4�0�2�) �%�0�7�)�5�3�9�%�2�J�'�, 
���9�;�&�-�)�0�)�2�J�'�,�� �'�,�0�3�5�?�7���/�5�)�1�)�M���/�%�5�&�3�2�=�7�3�9�J�'�, 
�,�3�5�2�?�2�� �" �7�J�'�,�7�3 �6�% �(�= �����������������N �8�I �0�)�2 �/�3�4�?�5�3��
�9�%�2�-�) �4�A�9�3�(�2�J�'�, �H�7�5�8�/�7�B�5 �% �0�3�/�=�0�2�) �<�%�'�,�3�9�%�2�> 
�5�)�0�-�/�7�; �'�,�5�@�1�6�4�-�2�)�0�3�9�� 

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

� �)�(�-�1�)�2�7�=�5�2�) �,�3�5�2�-�2�; 

���%�0�)�3�<�3�-�/�8�1 

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

�D �$�)�0�)�2�/�%�9�> �5�)�7�)�:�7�8�5�3�9�%�2�> �6�)�(�-�1�)�2�7�; �4�3�5��
�*�J�5�3�9�>�,�3 �������!�������� ���������� �������
������������������ �������������� 
���	�������������������������� �������� �������
������������ ���������������� 
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hmotu s mikrolitmi sericitu v tokovej foliácii 
a kolokryštály, ktoré vznikli relikváciou péro­
vých fluid. Kolokryštály sú zložené z agregátov 
regenerovaného ���
�������O�! �! �#�(�,�/�1�)�3�4 �! �0�/ �/�"�5�/��
�$�% �-�!�*�@ �5�8�5�)�.�4�3�< �1�%�3�)�!�9�+�8 �$�1�/�"�.�J�#�( �����������L�.�J�#�( 
�)�.�+�,�@�9�)�=�� ���!�1�"�>�. �C �0�%�1�- ���0�/�$�/�"�.�< �(�/�1�.�)�.�8 
�5�8�2�3�4�0�4�*�@ �5 �0�3�1�4�+�H�)�!�.�2�+�%�* �9�>�.�% �0�/�9�$�)�H�/�5�2�+�/��
���)�O�!�L�/�5�2�+�%�* �*�%�$�.�/�3�+�8 �C �����M�� ���� ������������ �	���
�
�� 
�2�3�1�� �	������ 

�C ���)�5�< �+�1�8�H�3�!�,�)�#�+�< �5�:�0�%�.�#�% �! �,�8�$�)�3�8 �2�/ �9�5�,�.�%��
�.�/�4 �-�%�3�!�-�/�1�&�.�/�4 �&�/�,�)�:�#�)�/�4�� ���"�2�!�(�4�*�@ �0�/�,�/�(�8 
�'�1�!�&�)�3�)�#�+�J�#�( �&�8�,�)�3�/�5 �! �&�8�,�)�3�)�#�+�J�#�( �"�1�)�$�,�=�# �2 �(�.�)�%�9��
�$�!�-�) �"�)�%�,�%�(�/ �+�1�%�-�%�O�!�� ���!�1�"�>�. ���.�:�0�!�$�.�% �0�1�)��
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(vlákna, globochéty a kalcifikované rádiolárie) 
a foraminifera Lamelliconus cf. turris. — Ok­
rové mikritové vápence s ojedinelými foramini-
ferami Angulodiscus friedli. Panvové fácie vrch­
ného triasu. 

— Tmavosivé bioklasticko-oolitické vápen­
ce (biooosparrudity). Prevláda lumachelová dr­
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rius, N. cf. orbignyi, N. -dfli.pulchellus, Nummuli-
tes sp., Discocyclina aff. roberti, Discocyclina 
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tus, Operculina sp., Operculinoides aff. vaugha-
ni, Glomaheolina sp., Epistomina sp., Rotalia 
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Obr. 6 Výskyt ultrabázických hornin a ich rozsypových a geofyzikálnych prejavov v centrálnokarpatskom paleogéne, bradlovom pásme a v jednot­
kách podložia východoslovenskej neogénnej panvy. 
1 — výskyt ultrabázických hornin na povrchu a vo vrtoch, 2 — detrit ultrabázických hornín (výskyt v šambronsko-kamenickom pásme a bradlovom 
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konfiguráciu zdrojových substrátov, tektonic­
ky omladených pravdepodobne kriedovým 
orogénom a rýchly znos klastík na náplavové 
kužele. Takýto typ depozície je potrebný aj 
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Smrekovický typ predstavuje najbázickejšie 
horniny odkrytej intrúzie; možno ho považovať 
za základný typ, lebo má mnohé príbuzné pe­
trografické znaky, najmä s bázickejšími varieta­
mi ostatných typov. Prevládajúcim minerálom 
je plagioklas, pozorovaný v troch generáciách. 
Jednotlivé generácie možno navzájom odlišo­
vať podľa intezity premien. V starších bázickej­
ších plagioklasoch prevládajú neidentifikované, 
veľmi jemnozrnné hnedočierne zhluky (argiliti­
zácia? drobný klinozoizit?) spolu so saussuriti­
záciou nad tvorbou drobných lupienkov serici­

tu, ktoré sú viac typické pre kyslejšie mladšie 
plagioklasy. Najčastejšie sa vyskytujúce hypi­
diomorfné kryštály plagioklasu (plg II) bežne 
uzatvárajú zakalené, ostro ohraničené jadrá 
starších plagioklasov (plg I). Hojnú oscilačnú 
zonálnosť plg II taktiež dobre kopírujú zmeny 
v intenzite premien. V kyslejších členoch tvorbu 
K­živca doprevádza a neskôr nahrádza albit 
(plg III), ktorý často lemuje staršie plagioklasy. 
K­živec sa vyskytuje predovšetkým v intersti­
ciálnych priestoroch alebo zriedkavo vo forme 
antipertitu. Biotit obvykle voľne prerastá s pla­

Obr. 1 Pozícia a nomenklatúra študovaných granitoidov v klasifikačnom diagrame QPA (podľa subkomisie 
IUGS 1973). Označenie polí: aG — alkalický granit, sG — syenogranit, mG — monzogranit, GD — 
granodiorit, T — tonalit. Označenie hornin: smrekovický typ: 1 — tonalit, 2 — granodiorit; prašivský typ: 
3 — granodiorit, 4 —monzogranit; ľubochniansky typ: 5 — granodiorit, 6 — monzogranit 
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�/�3�1 �M�%�'�,�3�9�2�-�'�3�9�?�,�3 �%�0�&�-�7�8�� ���5�)�2�-�/�%�.�C�'�- �2�@�<�/�3��
�7�)�4�0�3�7�2�O �%�0�&�-�7 �&�O�9�% �2�-�)�/�)�(�; �(�3�4�5�)�9�=�(�<�%�2�O �/�%�5��
�&�3�2�=�7�3�1�� �� �&�)�N�2�O�1 �4�5�)�1�)�2�=�1 �&�-�3�7�-�7�8 ���'�,�0�3�5�-��
�7�-�<�=�'�-�%�� �)�4�-�(�3�7�-�<�=�'�-�%�� �6�% �<�5�)�7�)�R�2�)�.�M�-�) �4�5�-�(�5�8�N�8�.�) 
�&�%�8�)�5�-�7�-�<�=�'�-�%�� 

���)�3�'�,�?�1�-�% �,�0�%�9�2�O�'�, �,�3�5�2�-�2�3�7�9�3�5�2�O�'�, �4�5�9�/�3�9 

���)�3�'�,�)�1�-�'�/�O �4�3�1�)�5�2�) �2�)�9�)�R�/�O �(�-�%�4�%�<�A�2 �<�0�3��
�N�)�2�-�% �+�5�%�2�-�7�3�-�(�3�9 �9�O�'�,�3�(�2�)�. �P�%�6�7�- �R�8�&�3�'�,�2�-�%�2��
�6�/�)�,�3 �1�%�6�@�9�8 �(�3�/�8�1�)�2�7�8�.�) �9�%�5�-�%�P�2�O �(�-�%�+�5�%�1 
�2�% �3�&�5�� ���� �#�<�T�%�, �,�3�5�2�-�2�3�7�9�3�5�2�O�'�, �3�:�-�(�3�9 �9�3�P�- 
� �-�	�� �����%�5�/�)�5�3�9 �(�-�%�+�5�%�1�� �(�3�&�5�) �'�,�%�5�%�/�7�)�5�-�<�8�.�) 
�4�5�-�)�&�)�, �4�5�)�(�4�3�/�0�%�(�%�2�)�. �(�-�*�)�5�)�2�'�-�=�'�-�)�� 

���&�6�%�, ���% � ��	�� ���%���� ���
���	�� �3�9�4�0�;�9�S�8�.�) �2�%�.�9�-�%�' 
�<�%�6�7�C�4�)�2�-�) �4�0�%�+�-�3�/�0�%�6�8�� � � � � �	 �F �(�5�%�6�)�0�2�O �N�-�9�)�'�� 
�1�)�2�)�. �&�-�3�7�-�7 �% �1�8�6�/�3�9�-�7�� �3�&�6�%�, �3�:�-�(�3�9 ���)�� 
���+�� �4�5�@�4�%�(�2�) �%�. �!�-�	 �� �F �&�-�3�7�-�7�� �I�(�%�.�) �4�5�)�9�<�%�7�? 
�< �4�5�=�'�) ���������� �)�7 �%�0�� ���
�����
�� �2�%�<�2�%�P�8�.�C�� �N�) �4�3�4�5�- 
�/�9�%�2�7�-�7�%�7�@�9�2�3�1 �<�%�6�7�C�4�)�2�@ �1�-�2�)�5�=�0�3�9 �6�% �P�%�6�7�3 
�1�)�2�@ �%�. �-�'�, �<�0�3�N�)�2�-�) ���4�0�%�+�-�3�/�0�%�6�� �&�-�3�7�-�7�� �9 �<�=�9�-�6��
�0�3�6�7�- �3�( �'�,�%�5�%�/�7�)�5�8 �,�3�5�2�-�2�;�� �P�3 �1�= �(�3�/�%�<�3�9�%�T 
�9�<�2�-�/ �7�O�'�,�7�3 �1�-�2�)�5�=�0�3�9 �< �7�%�9�)�2�-�2�; �������!���H�� 

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



Tab. lb. Granitoidné horniny s výraznejšie zastúpenými ružovými K-živcami (Prašivský typ) 

Granodiority 

hodn. 
% 

SiO, 
Ti02 

Ai,0, 
Fe,0, 
FeO 
MnO 
MgO 
CaO 
Na,0 
K,O 
P,05 

H,0+ 

H20 
Suma 
Obj. % 
Qtz. 
Plg. 
K-ž. 
Bio. 
Mus. 
Akc. 

13 

67.08 
0,49 

16,39 
1,90 
0,72 
0,05 
1,06 
2,62 
3,85 
3,87 
0,30 
1,46 
0,01 

99.80 

29,1 
45.4 
13,1 
9,4 
1.6 
1,4 

14 

68.14 
0,50 

16,16 
0,92 
1,62 
0,04 
1.05 
2,59 
4,04 
3,46 
0,21 
1,23 
0,03 

99,99 

29,7 
44,3 
13,6 
9.6 
1,1 
1,7 

15 

71.70 
0,20 

16,27 
0,94 
0,14 
0,02 
0.58 
1,04 
4,06 
3,42 
0,21 
1,04 
0,03 

99,65 

35,5 
44,2 
10,7 
6,1 
3,2 
0,3 

16 

69,93 
0,37 

15.29 
0,72 
1,65 
0,03 
0.92 
2,41 
3,88 
3,14 
0,17 
0,61 
0,19 

99,31 

33.1 
39,9 
17,1 
6,4 
1.4 
1,9 

17 

68,46 
0,45 

16,63 
1.52 
0,86 
0,04 
0,69 
1,97 
4,37 
3,53 
0,29 
1,12 
0.02 

99,95 

31,2 
40,5 
19.6 
6.8 
1,2 
0,8 

18 

67,47 
0,45 

16.25 
1,16 
1,29 
0.04 
1,04 
1,76 
3.71 
3,99 
0,21 
1,36 
0,02 

99,75 

32.5 
38,6 
18,1 
7.3 
1,7 
1.7 

19 

68,42 
0,49 

16.44 
1.01 
1,08 
0,04 
0,87 
1,43 
4.29 
4.30 
0,27 
1,10 
0,02 

99,76 

32,8 
40,7 
15,0 
6.8 
2,1 
2,6 

Monzogranity 

20 

71,49 
0,21 

15,79 
0,18 
1,52 
0.04 
0,50 
1,38 
3,79 
3,89 
0,29 
0,42 
0,33 

99,83 

27,9 
34,0 
31.0 
4.0 
3,3 
0,7 

21 

71,83 
0,19 

15,55 
0.74 
1,15 
0.04 
0,60 
1,40 
3,72 
3,44 
0,14 
0.68 
0,38 

99,86 

36,4 
27,9 
25,3 
7.5 
2,0 
0.9 

22 

72.66 
0.21 

14.64 
0,47 
1,29 
0.03 
0,61 
1,42 
3,74 
3,52 
0,13 
0,51 
0,18 

99.41 

33,5 
31,7 
23,3 
7,5 
3,0 
1,0 

23 

73,31 
0,18 

14,52 
0,09 
1,29 
0,02 
0,61 
1,42 
3.40 
3,38 
0,18 
0,67 
0,11 

99.18 

31,4 
36,6 
21,5 
6,0 
3,3 
1.2 

24 

72,11 
0.26 

14,52 
1,13 
0.80 
0.03 
0,67 
1,54 
4,11 
3,60 
0,25 
0,83 
0,05 

99,90 

34,3 
37,0 
22 3 
3,5 
1,8 
1,1 

c/t 



hmotn. 
% 
SiO, 
TiO, 
Al20, 
Fe,0., 
FeO 
MnO 
MgO 
CaO 
Na20 
K20 
PjO, 
H,0+ 

H20 
Suma 
Obj. % 
Qtz. 
Plg. 
K-ž. 
Bio. 
Mus. 
Akc. 

Granodiority 

25 

69.63 
0,45 

15,78 
1,57 
0,36 
0,02 
0,55 
1,46 
4,56 
4,43 
0,22 
0,94 
0,01 

99,98 

33,6 
32,0 
22,7 
8,7 
1,5 
1,4 

26 

73,25 
0.29 

14,33 
0,51 
1,01 
0.02 
0,91 
1,12 
3.20 
3.43 
0,15 
1,13 
0,07 

99,42 

38,3 
30,1 
20,6 
6,3 
3,4 
1,3 

27 

71.96 
0,28 

14,84 
1,62 
0.28 

. 0,04 
0,52 
1.83 
3,90 
3,75 
0,18 
0.60 
0,03 

99,83 

32,0 
33,7 
23,4 
6,9 
2,8 
1,2 

28 

72,47 
0,23 

15,40 
0,63 
0,14 
0,01 
0,26 
0,81 
3,39 
4,98 
0,22 
0,75 
0.02 

99,81 

33,0 
40,0 
16,7 
5,4 
4,1 
0,8 

29 

71,36 
0,21 

15,78 
0,94 
0,14 
0.01 
0.29 
1,01 
4,17 
4,60 
0,22 
1,06 
0,02 

99,81 

39,0 
34,2 
9,9 
7,5 
7,9 
1,5 

30 

72.74 
0,16 

15,12 
0,33 
0,72 
0,02 
0.37 
1,44 
4,40 
3,83 
0,22 
0,83 
0,03 

100,21 

28,9 
42,5 
13,6 
7,4 
5,8 
1,8 

31 

72,97 
0,16 

14,94 
0,95 
0,60 
0,03 
0,41 
1,04 
3,46 
3,81 
0,26 
0,60 
0,72 

99,95 

33,3 
30,8 
24,4 
5,6 
4.7 
1,2 

Monzogranity 

32 

73.93 
0,17 

14,02 
0,43 
1,04 
0,03 
0.60 
0.84 
3.16 
4,20 
0,08 
0,88 
0,05 

99,43 

36,3 
21,9 
33,3 
3,3 
4,1 
1,1 

33 

75.41 
0.18 

14,36 
0,43 
0,14 
0,06 
0,14 
0,79 
4,45 
3,34 
0.19 
0,56 
0,02 

100,01 

36,2 
33,2 
19,0 
0,5 

10,1 
0,9 

34 

72,50 
0,25 

15,21 
0,84 
0,14 
0.02 
0,33 
1,16 
4,61 
4,23 
0,22 
0,54 
0,01 

100,06 

30,1 
30,4 
30,2 
4,6 
4,2 
0,5 

35 

71,29 
0,16 

15,78 
0,75 
0,50 
0,03 
0,42 
1,43 
5,36 
3,29 
0,18 
0,78 
0,02 

99,99 

32,2 
38,4 
22,2 

1,9 
4,1 
1,2 
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premieta do subaluminóznej (A = CNK) až 
metaluminóznej (CNK > A > NK) oblasti. 
V granitoidoch �����K�.�(�- ���$�6�4�9 �-�( �:�,�5�6�(�1�I �/�(�1 �%�,�2�6�,�6 
�$�.�2 �-�(�'�,�1�I �3�4�>�6�2�0�1�I ���(�����* �5�,�/�,�.�<�6 ������������ 
�; �
�������� �.�6�2�4�I �0�@�H�( ���
���
���������M �8 �G�,�4�G�2�0 �4�2�:�5�$�+�7 
�3�(�4�$�/�7�0�,�1�?�:�1�(�- �6�$�8�(�1�,�1�9 ���������������� �C �"������ 
�
�����
�
���� ���$ �2�%�-�$�5�1�(�1�,�( �0�(�6�$�/�7�0�,�1�?�:�1�2�5�6�, ���3�4�>�3�� 
�5�7�%�$�/�7�0�,�1�?�:�1�2�5�6�,�� �J�$�5�6�, �5�0�4�(�.�2�8�,�&�.�I�&�+ �%�,�2�6�,��
�6�,�&�.�I�&�+ �*�4�$�1�,�6�2�,�'�2�8 �5�$ �3�2�1�A�.�$�-�A �'�8�( �0�2�H�1�2�5�6�,�� 
�.�6�2�4�= �5�$ �0�@�H�7 �8�:�<�-�2�0�1�( �����	���L�$�M�� �#�8�I�G�(�1�I �2�%��
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ciou metaluminóznej magmy. Granitoidné hor­
niny študovanej oblasti patria ku klasickému 
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Al2OyCQO*totol olk 
Al203+Ca0 -total alk. 
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Obr. 5 Diagram WRIGHTA (1969) �����������C�4�*�& �0�1�:�2�,�4�@�.�/�2�E �(�/�1�.�:�. �+ �5�8�0�&�.�"�3�/�"�,�+�"�,�)�$�+�&�* �2�9�1�)�)�� �5 �7�8�5�&�1�&�C�.�/�- �@�3�8�%�)�4 
�2�" �2 �1�"�2�3�/�- �/�#�2�"�(�4 ���)�	 �� �0�1�&�*�"�5�4�*�& �/�%�+�,�/�. �%�/ �"�,�+�"�,�)�$�+�&�* �/�#�,�"�2�3�)�� ���6�-�#�/�,�)�+�" �����D �/�#�1�� �
 

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

���	 



nejšie taveniny s nízkym obsahom vody. Voda 
v tavenine môže �����J �1�2�0�%�5�,�0�6�"�/�; �6�0 �6�F�9�/�"�.��
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línie Q-plg-K-živec. Projekcia v trojuholníku 
Q-Ab-Or je zložitejšia predovšetkým u bázic­
kých hornín, lebo majú vysoké zastúpenie An 
zložky, ktorá sa premieta nad rovinu Q-Ab-Or. 
Bodkované línie, rovnobežné s vrcholmi Q-Ab 
a An-Ab, �������'�� ���������
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3 — VF-259 - - tonalit, Vyšná Matejkova 
dol. 1,5 km sz. od kóty Smrekovica 
1530 m 

4 — VF-305 — tonalit, Nižná Matejkova 
dol. 1,2 km jz. od kóty �G�-�4�5�A�O ���
���� �1 
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�/�:�)�6�1�<�7�1�,�; �7�. �<�0�- �$�5�:�-�3�7�>�1�+�) �<�A�8�- ���*�1�7�<�1�<�- �/�:�)��
�6�7�,�1�7�:�1�<�-�; �� �<�7�6�)�4�1�<�-�;���� �.�1�6�-���/�:�)�1�6�-�,�� �)�6�, �<�0�-�A �7�+�+�=�: 
�1�6 �<�0�- �=�8�8�-�: �4�-�>�-�4�; �7�. �<�0�- �1�6�<�:�=�;�1�7�6�� 

�K �/�:�)�6�1�<�7�1�,�; �7�. �<�0�- �!�:�)�Q�1�>�C �<�A�8�- ���*�1�7�<�1�<�-�� �)�6�, 
�<�?�7���5�1�+�) �5�7�6�;�7�/�:�)�6�1�<�-�;���/�:�)�6�7�,�1�7�:�1�<�-�;�� �?�-�:�- �,�1�;�<�1�6��
�/�=�1�;�0�-�, �7�6 �<�0�- �*�)�;�1�; �7�. �� �K�� �+�5 �<�0�1�+�3 �8�7�:�8�0�A�:�1�+ �8�0�-��
�6�7�+�:�A�;�<�; �7�. �<�0�- �8�1�6�3 �����.�-�4�,�;�8�)�:�� 

�K �/�:�)�6�1�<�7�1�,�; �7�. �<�0�- �4�-�=�+�7�+�:�)�<�- �<�A�8�- ���5�7�;�< �)�+�1�, 
�>�)�:�1�-�<�1�-�; �?�1�<�0 �0�1�/�0 �8�-�:�+�-�6�<�)�/�- �7�. �5�=�;�+�7�>�1�<�-�� �:�-�8�:�-�;�-�6�< 
�<�0�- �.�1�6�)�4 �,�-�:�1�>�)�<�1�7�6 �7�. �5�)�/�5�)�<�1�+ �,�1�.�.�-�:�-�6�<�1�)�<�1�7�6 �)�6�, 
�<�0�-�A �)�4�;�7 �:�-�;�=�4�< �.�:�7�5 �5�-�<�)�;�7�5�)�<�1�+ �1�6�.�4�=�-�6�+�- ���.�:�-�9�=�-�6��
�<�4�A �)�;�;�7�+�1�)�<�-�, �?�1�<�0 �<�-�+�<�7�6�7�,�-�.�7�:�5�)�<�1�7�6�� �H�8�7�6 �.�7�:��
�5�-�:�4�A �+�:�A�;�<�)�4�4�1�B�-�, �/�:�)�6�1�<�7�1�,�;�� 

� �=�: �:�-�;�=�4�<�; �;�0�7�? �<�0�)�< �5�7�;�< �:�7�+�3�; �-�@�)�5�1�6�-�, �0�C�>�- 
�) �8�-�:�C�4�=�5�1�6�7�=�;�+�0�)�:�)�+�<�-�:�� �)�6�, �$�5�:�-�3�7�>�1�+�) �/�:�)�6�1�<�7�1�,�; 
�7�+�+�=�: �8�)�:�<�4�A �1�6 �<�0�- �5�-�<�)�4�=�5�1�6�7�=�; �,�7�5�)�1�6 ���7�?�1�6�/ �<�7 
�5�7�:�- �)�*�=�6�,�)�6�< �)�8�)�<�1�<�- �7�: �-�8�1�,�7�<�1�<�-�� �.�7�:�5�-�, �<�7 �<�0�- 
�,�1�;�)�,�>�)�6�<�)�/�- �7�. �0�A�8�7�<�0�-�<�1�+�)�4 �0�7�:�6�*�4�-�6�,�-���� �%�0�- 
�$�5�:�-�3�7�>�1�+�) ���5�7�;�< �*�)�;�1�+�� �<�A�8�- �1�; �<�0�- �7�4�,�-�;�< �7�6�-�� �%�0�- 
�/�:�)�6�1�<�7�1�, �:�7�+�3 �+�7�5�8�4�-�@ �;�0�7�?�; �) �+�4�7�;�- �:�-�4�)�<�1�7�6 �<�7 �<�0�- 
�+�)�4�+���)�4�3�)�4�1�6�- �;�-�:�1�-�Q�� �?�0�-�:�-�)�; �<�0�- �4�-�=�+�7�+�:�)�<�- �<�A�8�- 
�;�0�7�?�; �)�4�3�)�4�1�6�- �<�:�-�6�,�� �%�0�- �1�6�+�:�-�)�;�1�6�/ �$�1�
�� �1�; �)�;�;�7�+�1�)��
�<�-�, �?�1�<�0 �<�0�- �1�6�+�:�-�)�;�1�6�/ �� � ��
 �+�7�6�<�-�6�<�� �<�0�- ���	������ 
�+�7�6�<�-�6�< �)�6�, �?�1�<�0 �) �/�:�-�)�<�-�: �,�1�;�8�-�:�;�1�7�6 �7�. �8�:�)�+�<�1�+�)�4�4�A �)�4�4 
�:�7�+�3���.�7�:�5�1�6�/ �7�@�1�,�-�;�� �%�0�- �1�6�+�:�-�)�;�1�6�/ �$�1�
 �� �1�; �)�;�;�7�+�1�)��
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 ���!�)���� �%�0�- �*�)�;�1�+ �$�5�:�-�3�7�>�1�+�) �/�:�)�6�1�<�7�1�,�; 
�+�:�A�;�<�)�4�4�1�B�- �,�-�-�8�-�: �1�6 �<�0�- �U�1�-�4�, �7�. �<�0�- �8�:�1�5�C�:�A �+�:�A�;�<�)�4�4�1��
�B�)�<�E�7�6 �7�. �8�4�)�/�1�7�+�4�)�;�- �<�0�)�6 �<�0�- �)�+�1�, �/�:�)�6�1�<�-�; �7�. �<�0�- 
�!�:�)�Q�1�>�C �<�A�8�-�� �%�0�-�A �:�-�)�+�0�-�, �-�)�:�4�1�-�: �<�0�- �+�7�<�+�+�<�1�+ �;�=�:�.�)�+�- 
�7�. �<�0�- �;�1�5�=�4�<�)�6�-�7�=�; �+�:�A�;�<�)�4�4�1�B�)�<�1�7�6 �7�. �8�4�)�/�1�7�+�4�)�;�- 
�)�6�, �9�=�)�:�<�B �7�: �8�4�)�/�1�7�+�4�)�;�-�� �7�: �7�. �8�4�)�/�1�7�+�4�)�;�-�� �9�=�)�:�<�B 
�)�6�, �����.�-�4�,�;�8�)�:�� �%�0�- �$�5�:�-�3�7�>�1�+�) �<�7�6�)�4�1�<�- �<�0�- �5�7�;�< 
�*�)�;�1�+ �5�-�5�*�-�: �7�. �<�0�- �1�6�<�:�=�;�1�7�6 �)�+�+�7�:�,�1�6�/ �<�7 �<�0�- �;�A�;��
�<�D�5 ���*�����6���"�B�������
 �+�:�A�;�<�)�4�4�1�B�-�, �5�7�;�< �4�1�3�-�4�A �)�< �<�0�- 
�<�-�5�8�-�:�)�<�=�:�- �7�. �����
�I�� ���
�
�I���� �%�0�- �+�:�A�;�<�)�4�4�1�B�)�<�1�7�6 
�+�7�5�5�-�6�+�-�, �)�< �<�0�- �<�-�5�8�-�:�)�<�=�:�- �*�A �)�< �4�-�)�;�< ���
�I�� �0�1�/��
�0�-�:�� ���)�;�1�6�/ �7�6 �+�0�)�6�/�1�6�/ �+�7�5�8�7�;�1�<�1�7�6 �7�. �8�4�)�/�1�7�+�4�)�;�- 
���?�- �0�C�>�- �,�1�;�<�1�6�/�=�1�;�0�-�, �<�0�:�-�- �/�-�6�-�:�)�<�1�7�6�;���� �*�1�7�<�1�<�-�� 
�<�0�-�1�: �5�=�<�=�)�4 �1�6�<�-�:�/�:�7�?�<�0�� �)�8�8�4�1�+�)�<�1�7�6 �7�. �/�:�)�6�1�<�- �;�A�;��
�<�D�5 �)�6�, �/�-�7�+�0�-�5�1�+�)�4 �:�-�4�)�<�1�7�6�; �?�- �)�;�+�:�1�*�- �<�0�- �5�)�/�5�)��
�<�1�+ �7�:�1�/�1�6 �<�7 �)�4�4 �:�7�+�3���.�7�:�5�1�6�/ �5�1�6�+�:�)�4�;�� �(�- �)�+�+�-�8�< �<�0�- 
�7�8�1�6�1�7�6 �)�*�7�=�< �<�0�- �$�5�:�-�3�7�>�1�+�) �)�6�, �!�:�)�Q�1�>�C �<�A�8�-�; �0�)��
�>�1�6�/ �,�-�>�-�4�7�8�-�, �1�6 �) �+�7�5�5�7�6 �5�)�/�5�)�<�1�+ �8�:�7�+�-�;�; ���1�6 

�+�7�6�<�:�)�;�< �<�7 �<�0�- �1�,�-�) �7�. �<�0�-�1�: �7�:�1�/�1�6 �.�:�7�5 �;�-�8�)�:�C�<�- 
�1�6�<�:�=�;�1�7�6�;���� �#�-�4�)�<�1�7�6�; �*�-�<�?�+�-�6 �<�0�- �5�)�2�7�: �-�4�-�5�-�6�<�;�� 
�)�6�, �8�-�<�:�7�4�7�/�1�+�)�4 �:�-�/�=�4�)�:�1�<�1�-�; �7�. �<�0�- �-�>�7�4�=�<�1�7�6 �)�:�- �1�6�,�1��
�+�)�<�1�>�- �7�. �+�7�6�<�1�6�=�)�4 �<�:�)�6�;�1�<�1�7�6�; �*�-�<�?�-�-�6 �;�-�8�)�:�C�<�- �<�A�8�-�; 
�7�. �/�:�)�6�1�<�7�1�,�;�� �)�6�, �-�>�1�,�-�6�+�- �<�0�- �+�7�5�5�7�6 �,�1�.�.�-�:�-�6�<�1�)��
�<�1�7�6 �8�:�7�+�-�;�; �����1�/�� �� � � � � � � �� ���=�< �<�0�- �:�-�4�)�<�1�>�-�4�A �*�)�4�)�6�+�-�, 
�<�:�-�6�,�; �6�-�-�, �6�7�< �5�-�)�6 �<�0�)�< �<�0�- �;�7�=�:�+�- �+�0�)�:�)�+�<�-�: 
�)�6�, �<�0�- �0�1�;�<�7�:�A �7�. �8�4�=�<�7�6 �1�; �;�1�5�8�4�-�� 

�%�0�- �-�)�;�<�-�:�6 �8�)�:�< �7�. �+�:�A�;�<�)�4�4�1�6�- �+�7�5�8�4�-�@�-�; �7�. �<�0�- 
�'�-�S�3�C ���)�<�:�) ���<�;�� �;�-�8�)�:�)�<�-�, �*�A �<�0�- �	�����������T�) �.�)�=�4�< 
�:�-�8�:�-�;�-�6�<�; �<�0�- �:�-�4�1�+�; �7�. �<�0�- �*�-�;�< �8�:�-�;�-�:�>�-�, ���-�:�+�A�6�1�)�6 
�8�4�=�<�7�6�1�+ �;�<�:�=�+�<�=�:�-�� � �6 �<�0�- �8�-�:�1�8�0�-�:�A �<�0�- �<�7�6�)�4�1�<�-�; 

�/�:�)�6�7�,�1�7�:�1�<�-�; �7�. �<�0�- �$�5�:�-�3�7�>�1�+�) �<�A�8�- �)�:�- �8�:�-�,�7�5�1��
�6�)�6�<�� �?�0�-�:�-�)�; �<�7�?�)�:�,�; �<�0�- �+�-�6�<�:�- �<�0�- �8�7�:�8�0�A�:�1�+ �+�7�)�:��
�;�-�:���/�:�)�1�6�-�, �/�:�)�6�1�<�-�; �/�:�)�6�7�,�1�7�:�1�<�-�; �8�:�-�>�)�1�4�� ���-�6�-��
�:�)�4�4�A�� �<�0�- �5�)�;�;�1�. �1�; �8�7�7�: �1�6 �-�6�+�4�)�>�-�;�� �*�=�< �<�0�- �;�+�)�:�+�- 
�/�6�-�1�;�; �*�4�7�+�3�; ���?�1�<�0 �9�=�)�:�<�B�� �8�4�)�/�1�7�+�4�)�;�-�� �*�1�7�<�1�<�- �)�:�- 
�8�:�-�>�)�4�-�6�< �1�6 �<�0�-�1�: �+�7�5�8�7�;�1�<�1�7�6�� �5�=�;�+�7�>�1�<�-�� �/�)�:�6�-�<�� 
�+�7�:�,�1�-�:�1�<�-�� �;�1�4�4�1�5�)�6�1�<�- �)�:�- �4�-�;�; �.�:�-�9�=�-�6�<���� �)�:�- �,�1�;�<�:�1�*�=��
�<�-�, �1�6 �5�7�:�- �*�)�;�1�+ �5�)�:�/�1�6�)�4 �.�)�+�1�-�;�� �$�7 �.�)�: �6�7 �*�)�;�1�+ 
�-�6�+�4�)�>�-�;�� �1�6�,�E�+�)�<�1�>�- �7�. �<�0�- �5�1�@�1�6�/ �7�. �=�8�8�-�: �5�)�6�<�4�- 
�*�)�;�1�+ �)�6�, �+�:�=�;�<�)�4 �)�+�1�, �5�)�/�5�)�; �0�C�>�- �*�-�-�6 �S�7�=�6�,�� �%�0�1�;�� 
�0�7�?�-�>�-�:�� �,�7�-�; �6�7�< �-�@�+�4�=�,�- �<�0�- �5�1�@�1�6�/ �7�. �5�)�/�5�)�;�� �.�7�: 
�<�0�- �5�)�/�5�)�<�1�+ �+�0�)�5�*�-�: �5�1�/�0�< �/�-�< �0�7�5�7�/�-�6�1�B�-�, �1�6 
�,�-�8�<�0�� �$�7�5�- �/�-�7�+�0�-�5�1�+�)�4 �8�0�-�6�7�5�-�6�) �)�:�- �;�<�:�1�3�1�6�/ 
�K �5�1�@�-�, ���	�$ �<�A�8�7�4�7�/�A�� �5�-�<�)�4�=�5�1�6�7�=�; �)�6�, �;�=�*�)�4�=�5�1��
�6�7�=�; �+�0�)�:�)�+�<�-�: �7�. �*�)�;�1�+ �$�5�:�-�3�7�>�1�+�) �/�:�)�6�1�<�7�1�,�; �.�7�:��
�5�1�6�/ �) �5�7�:�-���7�:���4�-�;�; �4�1�5�1�<�+�, �/�:�7�=�8 �7�. �8�7�;�1�<�1�7�6�)�4 �8�7��
�E�6�<�; ���-�� �/�� �"���!�� �"�� �K ���6�7�:�� �������� �7�: �) �+�7�5�8�)�:�)�<�1�>�-��
�4�A �-�>�-�6 �+�7�=�:�;�+ �7�. ���������� 

���; �<�0�- �1�6�,�1�:�-�+�< �8�:�7�7�. �7�. �<�0�- �)�+�<�1�>�1�<�A �7�. �;�=�*�+�:�=�;�<�)�4 
�5�)�/�5�)�<�1�;�5 �)�6 �+�@�)�5�8�4�- �.�:�7�5 �<�0�- �)�,�2�)�+�-�6�<�� �8�-�:�0�)�8�; 
�/�-�6�-�<�1�+�)�4�4�A �:�-�4�)�<�-�, ���7�?���%�)�<�:�)�6 �8�4�=�<�7�6 �5�)�A �*�- �9�=�7��
�<�-�,�� ���7�:�<�0�?�-�;�< �7�. ���� ���� ���G�: �������������
�� �<�0�-�:�- �1�; �) 
�0�7�:�6�*�4�-�6�,�- �,�1�7�:�1�<�- �*�7�,�A�� �,�1�;�<�1�6�+�<�4�A �;�-�8�)�:�)�<�-�, �.�:�7�5 
�<�0�- �;�=�:�:�7�=�6�,�1�6�/�;�� �%�0�- �:�7�+�3 �+�7�6�<�)�1�6�; �1�6 �9�=�)�:�<�B �)�6�, �1�6 
�8�4�)�/�1�7�+�4�)�;�- �K �8�4�-�6�<�1�.�=�4 �6�-�-�,�4�-���;�0�)�8�-�, ���<�7 �� �5�5 �4�7�6�/�� 
�)�8�)�<�1�<�- �)�6�, �;�0�7�?�; �/�-�7�+�0�-�5�1�+�)�4 �)�.�.�1�6�1�<�A �<�7 �*�)�;�1�+�; �7�. 
�<�0�- �<�0�7�4�-�1�1�<�1�+ �<�A�8�-�� � �6 �<�0�- �*�)�;�1�; �7�. �<�0�- �-�@�1�;�<�1�6�/ �,�C�<�) 
�<�0�- �:�7�+�3 �5�)�A �*�- �:�-�/�)�:�,�+�, �)�; �<�0�- �*�)�;�1�+ �5�)�6�<�4�- �5�)�/�5�) 
�8�-�6�-�<�:�)�<�1�6�/ �<�0�- �)�6�)�<�-�+�<�1�+ �B�F�6�-�� �%�0�-�:�- �1�; �)�6�7�<�0�-�: �)�4�<�-�:��
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least 800°C wíthout any heat contribution from the 
mantle. Because of the absence of direct proofs the 
question concerning magmatic sources remains 
unanswered. 

Without respect to origin and mechanism of the 
generation of magma we offeranother idea of crystal­
lization on the basis of our study in the eastern part 
of pluton. in the Veľká Fatra Mts. Magma of granito­
id composition is intruding into higher levels of the 
Continental crust, the temperature may be by 200— 
300 °C higher than the solidus temperature of the 
rock (JOHANNES 1985, WHITNEY 1988). The convec­
tion flow (thermal and materiál) in magma (AYRTON 
1988) serves as a "drive" for the intrusion and the 
commencing differentiation. 

Reaching a certain crustal level the marginal facies 
of the ascending magma are cooled approximately to 
800 °C (?). the Smrekovica tonalite crystallization 
commences. Its fine­grained structure and the presen­
ce of non­melted gneiss enclaves (stopping effects?) 
are indicative of a comparatively rapid cooling most­
ly due to ihe heat dispersion among the wall rocks. 
The rapid cooling is also due to the enrichment of 
magma with water from contact metamorphosed 
(partly melted) metasedimentary relícs on the perí­
pheries of the stabilizíng pluton. The significant role of 
the convection flow (perhaps also the higher magma 
prcssure) may be evidenced by ľrequent oriented va­
rieties, schliers a.o. in tonalites. During the early 
crystallization mainly CaO. MgO, A120, a.o. domi­
nate in the materiál composition. whereas the litho­
philous elements get prevalent in the latcr crystalliza­
tion. This segregation of the ľormcrly presumed mo­
re­or­less homogeneous melt is likely taking plače 
during the convection flow controlling the distribu­
tion of the corespondind elements into marginal col­
der zones of the pluton. The crystallization of basic 
plagioclase cores (plg I), partly of biotite and of 
abundant accessoric minerals during the ascend in 
deeper parts of the magma chamber cannot be ruled 
out. The crystallization of basic margin in associated 
with a more intensive acidification of magma, and 
weakened convection flow is associated with the gra­
dual temperature decrease. Oriented structures are 
scarce in more acid granitoids and the temperature 
decrease gradient is lower. It can be also evidenced by 
coarse­grained structures. The oldest idiomorphic 
(significant exsolution pertilization), interstitial and 
also porphyric K­feldspars are aseribed the magmatic 
origin. The crystallization diapason of the porphyric 
K­feldspar is quite long — from the poikilitic charac­
ter to the terminál corrosion indications (strong albi­
tization, locally associated with myrmekitization — 
to the disadvantage of older plagioclasses). 

The formation of late­rnagmatic derivatíons (main­
ly the leucocrate type) is controlled by local condi­

tions (favourable materiál composition, non­crystal­
lized areas in the cooling magma, zones of inereased 
heat flow, syn­and late­orogenic deformation a. o.) 
more than by global thermal­material convection cir­
culation whose dynamics is fading out. So in respect 
of the entire plutonic structure the distribution of 
most acid members is more random than in the čase 
of basic, relatively oldest granitoids. Intrusions of 
final acid diŕľerential dikes into almost cooled basic 
margin frequently disturb the primáry stratification 
of the pluton. The influence of the migrating residual 
melt. often in association with tectonodeformation, 
results in a shiľt towards the leucocrate type. geoche­
mically tending towards the perál uminous S­typc or 
towards the alkaline serieš. 

Explanation of figures 

Fig. 1 Position and nomenclature of studied granito­
ids in classification diagram QAP (according to sub­
commission of IUGS 1973). Marking of fields: aG 

alkaline granite. sG ­ syenogranite, mG mon­
sogranite, GP — granodiorite, T tonalite. Deno­
mination of rocks: Smrekovica type: 1 — tonalite, 2 
— granodiorite; Prašivá type: 3 — granodiorite, 4 
— monzogranite; Ľubochňa type: 5 granodiorite, 6 
— monzogranite. 

Fig. 2 Variation diagram showing advancing differen­
tiation with increasing Si02. For symbols see Fig. 1. 

Fig. 3 Diagram Na20 vs K20 shows prevalence of 
Na20­type of granitoids and indicates negatíve corre­
lation of both oxides. 

Fig. 4 Cut of triangle AFM, where A = Na20 + K20. 
F = FeO + Fe203, M = MgO. Diagram shows na­
rrow composition range of granitoids in eastern part 
of Veľká Fatra Mts. For symbols see Fig. 1. 

Fig. 5 Wright (1969) diagram indicates assignment of 
rocks to calc­alkaline serieš. In final stages tending to 
alkaline area is seen with increasing Si02. For sym­
bols see Fig. 1. 

Fig. 6 A/CNK represents the ratio Al20,,Ca0 + 
K,0 + Na20 calculated in molar values. CHAPPE­
LL­ WHITE (1974) delimitated value A/CNK = 1.1 to 
distinguish I.­type and S­type of granitoids. Value 
1 represents boundary between peraluminous and 
metaluminous areas (SHAND 1927 in CLARKE 1981). 
For symbols see Fig. I. 
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Fig. 7 Planar picture of experimental granite systém Table 1 Complete silicate analyses of rocks according 
An-Ab-Qz-Or-H20 at PH20 = 500 MPa according to to types. Analysed in GÚDŠ laboratory by Lešták, 
WINKLER-BREITBART (1978). For details see text. For �!������� �� ���
������������ ������������ ���	���� ���� ���	�
���
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Obr. 1 Schematické zobrazenie žilných štruktúr v slovinsko-gelnickom rudnom poli, �������	�� �����������	�� ���������� 
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Obr. 2 Pozdĺžny vertikálny rez s rozmiestnením izomorfných členov radu magnezit siderit v Hrubej žile, 
podľa TURANOVEJ — TURANA. 
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Obr. 3 Pozdĺžny vertikálny rez s rozmiestnením izomorfných členov radu magnezit siderit, v Gclníckej žile 
podľa TURANOVEJ—TURANA. 



Priemerné chemické a minerálne zloženie sideritu 
Tab. 1 
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Priemerný obsah FeO, MgO a C02 v siderite z jednotlivých horizontov Hrubej a Gelnickej žily 
Tab. 2 

Horizont n FeO + MgO4 co2 

Hrubá žila 

17 
21 
25 
27 
29 
31 
33 
35 
37 

-150 

8 
22 . 

1 
1 

17 
2 
9 

13 
8 
5 

44,46 
37,41 
35,89 
47,98 
40,03 
49,75 
41,28 
39,31 
35,18 
46,11 

13,54 
18,70 
20,14 
10,82 
16,95 
9,46 

15,96 
17,51 
20,70 
12,26 

41,90 
43,62 
43,97 
41,20 
43,02 
40,80 
42,73 
43,18 
44,13 
41,63 

Gelnická žila 

7 
9 

13 
17 
19 
21 
31 

5 
6 
9 
5 
4 

23 
2 

44,83 
39,27 
45,22 
47,35 
48,62 
41,26 
49,48 

13,13 
17,54 
12,94 
11,31 
10,33 
15,98 
9,68 

41,89 
43,19 
41,83 
41,34 
41,05 
42,81 
40,86 

Obsah FeO+, MgO+ a C02 uvedený v hmôt. %, �����������H�>�6�%�1�G �1�% ���������� �1 �� �3�2�H�)�6 �@�(�%�-�2�8 
�B ������ �B �8�;�2�4�.�: �&�2�/�, �2�(�2�+�4�%�1�= �; �8�4�6�7 �'�'�% ������ �0 �3�2�( ���������I�2�7 �
���� �+�2�4�,�;�2�1�6�7�� 
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tálnymi výsledkami JOHANNESA (1970) predpo­
kladá, že jedným z hlavných dôvodov rozdiel­
neho obsahu Mg v siderite z rôznych ložísk 
Spišsko-gemerského rudohoria sú rozdielne 
termálne podmienky vzniku, adekvátne zodpo­
vedajúce rôznym ���L�#�,�"�. �6�9�/�*�,�5�� ���*�3�1�2�0�1�0�2�$�*�5 
�.�&�%�9�* �-�0�,�"�-�*�9�:�$�*�0�5 �3�-�0�6�*�/�3�,�;�)�0 �-�0�H�*�3�,�" �/�" �1�&�2�*��
�'�;�2�*�* ���1�*�F�3�,�0���(�&�.�&�2�3�,�;�)�0 �2�5�%�0�)�0�2�*�" �" �6�8�3�0�,�J�. 
�0�#�3�"�)�0�. ���( �6 �3�*�%�&�2�*�4�& ���	���������M�5�+�& �)�-�#�F�<�. �&�2�0��
�9�<�6�/�8�. �9�2�&�9�0�. �-�0�H�*�3�,�" �"�,�0 �$�&�/�4�2�:�-�/�&�+ �K�"�3�4�* 
���1�*�F�3�,�0���(�&�.�&�2�3�,�;�)�0 �2�5�%�0�)�0�2�*�"�� ���"�,�;�4�0 �9�%�>��
�6�0�%�/�&�/�*�& �#�8 �#�0�-�0 �1�2�*�+�"�4�&�M�/�;�� �,�&�#�8 �3�" �$�)�&�.�*�$�,�; 
�9�-�0�H�&�/�*�& �3�*�%�&�2�*�4�5�� �+�&�%�/�"�, �6 �3�"�.�0�4�/�J�$�) �H�*�-�:�$�) �/�" 
�.�"�-�; �6�9�%�*�"�-�&�/�0�3�4�*�� �+�&�%�/�"�, �6 �1�2�*�&�3�4�0�2�0�6�0 �#�-�<�9��
�,�8�$�) �H�*�-�/�J�$�) �O�"�)�0�$�)�� �,�-�*�1�1�#�&�2�(�3�,�0���H�"�,�"�2�0�6��
�3�,�0�. �" �9�:�)�5�2�3�,�0�.�� �4�"�, �6�&�M�.�* �/�&�-�<�F�*�-�0�� 
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�" �)�M�"�%�: �9�%�>�6�0�%�/�&�/�*�& �6 �4�&�,�4�0�/�*�$�,�&�+ �1�0�9�<�$�*�*�� �" �4�&��
�%�" �3�1�2�0�3�4�2�&�%�,�0�6�"�/�& �"�+ �6 �$�)�"�2�"�,�4�&�2�& �0�,�0�-�/�;�)�0 
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trujú v drobných žilkách. Vo všetkých typoch 
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Characteristics of Carbonate Mineralization in Area of Slovinky 

Carbonates in the Slovinky deposit are mostly asso-
ciated with vein structures but they also occur in wall 
rocks. From the qualitative view they are represented 
by Mg-siderite, Fe-dolomite, ankerite and calcite. 

Carbonate minerals form separáte assemblages: 1. 
siderite-Fe-dolomite (ankerite) and 2. calcite-dolomi-
te (Fe-dolomite). The dominánt siderite-Fe-dolomite 
assemblage is also present in vein structures and sur-
rounding rocks. Occurrences of the calcite are exclu-
sively associated with metabasites. Vein siderite from 
the area of Slovinky contains MgC03 ranging from 
30 to 40%, in some cases more than 50%. From 
mineralogical viewpoint most frequent is pistomesite, 
less frequent is sideroplesite and mezitine, and occa-
sional breunerite. Siderite in the narrow sense of word 
is not known from the Slovinky vein structures. Pro­
minent changes in chemical composition of siderite 
are reflected in the percentage of its occurrence. 

Carbonates of the isomorphic serieš dolomite 
ankerite are less frequent in vein structures. From the 
view of mineralogy most frequent is Fe-dolomite, 
siderite is less frequent. Mutual spatial and time rela-
tions between Fe-dolomite and siderite are reflected 
in the proportional percentage of the main cations in 
both minerals. The isotopic composition values of the 
carbonates studied are shifted towards the enrich-
ment with the light isotope. The enrichment may 
result from epigenetic changes controlled by the iso­
tope exchange during recrystallization. 

The percentage of dispersed carbonates in wall 
rock is variable and ranges most frequently from 3 to 
10 %. The rocks of all types — except for metabasic 
rocks — contain carbonates of the siderite — Fe-
-dolomite (ankerite) assemblage. Whereas in vein 
structures siderite is markedly prevalent, the wall 
rocks contain approximately equal percentages of 
both types of carbonates. 

Carbonates, dispersed in wall rocks, are generally 
regarded as the product of the wall-rock metamor-
phoses. The fact, that qualitative (and partly quanti-
tative) representation of carbonates in vein structures 
is controlled by the percentage of dispersed carbona­

tes in wall rock, indicates that dispersed carbonates 
are primáry carbonates and represent the mineraliza­
tion source of carbonates in vein structures. 

Explanation of figures 

Fig. 1 Schéme of vein structures in Slovinky 
ca ore field, according to �������
�N�-�2 �	�����
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crocrystals of quartz. Reliéf of rock surface is empha-
sized by modulation in direction of coordinates of 
y and z. 

Vysvetlivky k mikrografom 

Mikrograf č. 2175: ryolit, Hliník n/Hronom (kame­
ňolom). 
Znázornenie morfológie povrchu vzorky pri 15­ná­
sobnom zväčšení. Póry sú jasne rozoznateľné. Štú­
dium na výbruse. 
Mikrograf č. 2179: pieskovec, Lúky pod Makytou 
(kameňolom). 
Pri 100­násobnom zväčšení dáva len predpoklad 
k úvahe, že ide o vytrhnuté časti pri spracúvaní vý­
brusu. 
Mikrograf č. 2180: andezit, Breziny (kameňolom). 
Pri 190­násobnom zväčšení nedáva predpoklad 
k identifikácii pórov, resp. k ich rozlíšeniu od poruše­
ných miest vo výbruse. 
Mikrograf č. 3124: ryolit, Hliník n/Hronom. 
Pohľad na prirodzenú lomovú plochu celej skúšobnej 
vzorky, upravenej vákuovým naparením mikrovrstvy 
zlata. 
Mikrograf č. 3126: ryolit, Hliník n/Hronom. 
Štruktúra pórov pri 200­násobnom zväčšení. 

Mikrograf č. 3134: ryolit, Hliník n/Hronom. 
Štruktúra pórov pri 900­násobnom zväčšení. 
Mikrograf č. 3135: ryolit, Hliník n/Hronom. 
Póry mikrokryštalickej fázy ryolitu na rozhraní ne­
bezpečných pórov a ultramikropórov pri 15 000­ná­
sobnom zväčšení. 
Mikrograf č. 0023: ryolit, Hliník n/Hronom. 
Štruktúra pórov pri 370­násobnom zväčšení. 
Mikrograf č. 0024: ryolit, Hliník n­Hronom. 
Štruktúra pórov pri 1500­násobnom zväčšení. 
Mikrograf č. 0026: ryolit, Hliník n/Hronom. 
Póry mikrokryštalickej fázy ryolitu na rozhraní ne­
bezpečných pórov a ultramikropórov pri 10000­ná­
sobnom zväčšení. 
Mikrograf č. 0028: ryolit, Hliník n/Hronom. 
Pohľad na ultramikropóry pri 40000­násobnom 
zväčšení. 
Mikrograf č. 2028: ryolit, Hliník n/Hronom. 
Makropór s vyznačenou hranicou (H). Sivé plochy 
predstavujú zbrúsené plochy (Kb) mikrokryštalické­
ho kremeňa. Mikrokryštalická fáza (Mk) s charakte­
ristickou pórovitosťou pre ryolit (v podobe sieťového 
reliéfu). Vnútorná morfológia makropóru je modelo­
vaná makrokryštálmi kremeňa. Reliéf povrchu hor­
niny je zvýraznený moduláciou v smere súradníc 
y a z. 
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Obr. 2 Mapa svahových deformácií medzi Hubošovcami a Kapušanmi 1 — aluviálne náplavy, 2 — extruzívne 
telesá andezitov, 3 — flyšové súvrstvía paleogénu, 4 — sedimenty egenburgu, 5 — sedimenty karpatu, 6 — 
ryolitové epiklastiká, 7 — plošné, potenciálne zosuvy, 8 — prúdové, potenciálne zosuvy, 9 — aktívne prúdové 
zosuvy, 10 — frontálne, potenciálne zosuvy, 11 — geologické hranice 
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Obr. 6 Obalové čiary kriviek zrnitosti zemín neporušeného podložia 
1 — vzorky zemín paleogénneho podložia s úlomkami, 
2 — vzorky zemín paleogénneho podložia bez úlomkov, 
3 — vzorky zemín neogénncho podložia bez úlomkov 
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Tab. 1 Tabuľka fyzikálno-mechanických vlastností zemín zosuvných telies a neporušeného neogénneho 
a paleogénneho podložia 
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Záver 

Poznatky získané terénnym mapovaním, vy­
hodnotením realizovaných technických prác 
a následným laboratórnym spracovaním vzo­
riek pomerne širokého súboru zemín z územia 
porušeného zosuvmi medzi Hubošovcami 
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IVAN GNOJEK—PETER KUBEŠ 

Reinterpretace geomagnetického pole Podunajské nížiny 

9 obr., anglické resumé 

Abst ract . The north-westem boundary of the 
Pannonian basin is trimmed by a belt of striking 
magnetic anomalies mainly distributed in north-
-western Hungary, but extending to Štyria and to 
south-western Slovakia, i. e. to the centrál part of the 
Neogene Danube basin. On the territory of Czecho-
slovakia the belt was delimited by ground magneto-
metry at the end of the 1950s. Another two extensive 
zones of magnetic anomalies were mapped by airbor-
ne magnetometry in the northern and the north-
-eastern embayments of the Czechoslovak part of the 
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Obr. 1 Geomagnetické pole (AZ) SZ. okraje Panónske pánve. Sestaveno s použitím geomagnetické mapy Rakouska ���$�(�� ������ ������������ ���� ���������������
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—Dubník a (3) detailné proménlivé anomální 
pole sv. uzávery Podunajské nížiny. Oba autori 
predložili v citovaných pracích rovnéž své ná­
zory na geologický význam zjišténých anomálií, 
zejména pak na význam vyklenutého kladného 
anomálního pásma. MÚLLER (1958) uvedl tri 
možné zdroje téchto anomálií, a to (1) vulkani-
ty v sedimentární výplni pánve v hloubce 4 až 
6 km, (2) bázické horniny v podloží pánve (s 
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Hodnoty magnetické susceptibility z hlubo-
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Paleomagnetic investigations of the flysch belt in the 
Orava región, Magura unit, Czechoslovak Western 
Carpathians 

9 obr., slovenské resumé 

Abstract . Paleomagnetic investigations were fo-
cusscd on the flysch belt in the región of Orava, which 
is represented by the Magura nappe formed of sedi­
ments of the Cretaccous and Paleogene. Samples 
were collected in fifteen localities, of which only four 
yielded results suitable for the computation of paleo­
magnetic poles. In one locality, planes of remagneti-
zation were determined, which were used for some 
palcotectonic interpretations. The rock samples were 
subjected to combined tests of stability, thermal de-
magnetization was effected with the use of a systém 
providing magnetic vacuum, callcd MAVACS (Mag­
netic Vacuum Control System). Anti-clockwise pa-
leotectonic rotation was �%�������
 ���� �����������
 �������������� ���� 
�������� ���� ������ �������������� �����
 ���������� ������������ �	���� ���������������
 
���������������� ���� �������������������������� ���������� ������������ ���� �� ������������������
���������������� �������������� ���� ������ ���������!�� �������
�����
 ���� ������ ���������$���� 
������������������������ ������������ 

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

���1�0�(�&�*�" �+�# �$�"�+�(�+�$�5 ���*�! �(�&�0�%�+�(�+�$�&� ���( 
� �%���.��� �0�"�.�&�/�0�&� �/ �+�# �0�%�" �/�0�1�!�5 ���.�"�� 

�����(���"�+�)���$�*�"�0�&�  �&�*�2�"�/�0�&�$���0�&�+�*�/ �3�"�.�" � �+�*� �"�*�0�.����
�0�"�! �+�* �0�%�" �#�(�5�/� �% ���"�(�0 �&�* �0�%�" �.�"�$�&�:�* �+�# ���.���2�� �0�+ 
�#�+�(�(�+�3 �1�, �3�&�0�% � �+�)�,�(�"�4 �$�"�+�(�+�$�&� ���( �.�"�/�"���.� �% 
� �+�*�!�1� �0�"�! ���5 �/�,�"� �&���(�&�/�0�/ �+�# �0�%�" ���&�+�*�B�6 �@�0�;�. 
���*�A�0�&�0�;�0�" �+�# ���"�+�(�+�$�5 �&�* ���.���0�&�/�(���2���� 

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

���"�3 �/�0�.���0�&�$�.���,�%�&�  �!�7�0�� �+�* �0�%�" �/�1� � �"�/�/�&�+�* �+�# 
�/�0�.���0�� �&�* �0�%�" �#�(�5�/� �% ���"�(�0 �+�# �0�%�" �����$�1�.�� �*���,�,�" 

���"�+�#�5�6�&�'���� ���� � � �� ���"�+�(�+�$�&� �'�7 �
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háve recently been obtained. The stratigraphy 
of the Orava-Magura unit has changed, new 
serieš háve been singled out; the geographic 
extent of the Malcov formation is obviously 
larger than initially assumed (M. POTFAJ 1983, 
1989). For the purpose of palaeomagnetic in-
vestigations šuch serieš were selected, whose 
tectonic appurtenance or stratigraphic range is 
doubtless. It concerns above all the Beloveža 
formation with well defined fauna and typical 
lithofacial characteristics. 

Lithological, also the Bystrica formation 
would be suitable for palaeomagnetic investiga-
tions, however, it lacks a sumcient number of 
localities with convenient tectonic positions. In 
the �F�!�3�% �/�& �4�(�% ���9�3�4�2�)�#�! �&�/�2�-�!�4�)�/�. �7�% �7�%�2�% 
�2�%�3�4�2�)�#�4�%�$ �4�/ �4�(�% �2�%�'�)�>�. �7�%�3�4 �/�& �4�(�% ��� �;�:�2�)�6�; 
�,�)�.�%���� �7�(�%�2�% �4�(�% �&�/�2�-�!�4�)�/�. �)�3 �!�&�&�%�#�4�%�$ �"�9 �2�%�,�!�4�)��
�6�%�,�9 �-�/�.�/�4�/�.�/�5�3 �2�%�'�)�/�.�!�, �4�%�#�4�/�.�)�#�3�� ���!�3�4 �/�& �4�(�% 
��� �;�:�2�)�6�; �,�)�.�%���� �4�(�% �&�/�2�-�!�4�)�/�. �)�3 �$�)�3�4�5�2�"�%�$ �"�9 
�&�!�5�,�4�3�� �!�.�$ �,�/�#�!�, �2�/�4�!�4�)�/�.�3 �/�& �0�!�2�4�)�!�, �"�,�/�#�+�3 �#�!�.��
�.�/�4 �"�% �%�8�#�,�5�$�%�$�� �%�)�4�(�%�2�� 

���. �4�(�% �3�4�5�$�9 �!�2�%�! �7�% �)�.�6�%�3�4�)�'�!�4�%�$ �&�/�5�2 �&�/�2�-�!��
�4�)�/�.�3 �7�(�)�#�( �#�!�. �"�% �#�(�!�2�!�#�4�%�2�)�:�%�$ �!�3 �&�/�,�,�/�7�3�� 

���9�3�4�2�)�#�! �&�/�2�-�!�4�)�/�. �#�/�.�4�!�)�.�3 �3�!�.�$�3�4�/�.�%�3 �!�,�4�%�2��
�.�!�4�)�.�' �7�)�4�( �#�,�!�9�3�4�/�.�%�3�� �4�(�% �,�!�4�4�%�2 �0�2�%�6�!�)�,�)�.�' �)�. 
�,�!�9�%�2�3 �	�A�	�
 �- �4�(�)�#�+�� ���& �3�!�.�$�3�4�/�.�%�3�� �4�(�% �-�/�3�4 
�&�2�%�1�5�%�.�4�,�9 �2�%�0�2�%�3�%�.�4�%�$ �!�2�% �1�5�!�2�4�: �A �4�/ �!�2�#�/�3�%��
���3�!�.�$�3�4�/�.�%�3 �7�)�4�( �'�,�!�5�#�/�.�)�4�%�� �)�. �"�!�.�+�3 �	���A 
�	���� �#�- �4�(�)�#�+�� ���(�% �4�/�4�!�, �4�(�)�#�+�.�%�3�3 �/�& �4�(�% �&�/�2�-�!��
�4�)�/�. �)�3 �!�"�/�5�4 �	���
 �+�-�� �)�4�3 �!�'�% �#�/�2�2�%�3�0�/�.�$�3�� �4�/ �4�(�% 
���)�$�$�,�% ���/�#�<�.�% �4�/ �4�(�% �,�/�7�%�2 �0�!�2�4 �/�& �4�(�% ���!�4�% 
���/�#�<�.�%�� 

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

���9�#�(�9�2�/�6�+�! �&�/�2�-�!�4�)�/�. �)�3 �#�(�!�2�!�#�4�%�2�)�:�%�$ �"�9 �!�,��
�4�%�2�.�!�4�)�/�. �/�& �4�(�% ���%�,�/�6�%�E�! �!�.�$ ���9�3�4�2�)�#�! �&�!�#�)�/�4�9��
�0�%�3�� ���4�2�!�4�)�'�2�!�0�(�)�#�!�,�,�9 �)�4 �)�3 �3�)�4�5�!�4�%�$ �"�%�4�7�%�%�. �4�(�% 

���%�,�/�6�%�E�! �!�.�$ ���9�3�4�2�)�#�! �&�/�2�-�!�4�)�/�. �)�. �4�(�% ���9�3�4�2�)�#�! 
�5�.�)�4�� �)�4�3 �!�'�% �#�/�2�2�%�3�0�/�.�$�3 �4�/ �4�(�% ���)�$�$�,�% ���/�#�<�.�%�� 
���4�3 �-�!�8�)�-�5�- �4�(�)�#�+�.�%�3�3 �!�4�4�!�)�.�3 �	���� �-�� 

�����.�/�#�%�2�!�-�)�!�.�� �&�/�2�-�!�4�)�/�. �!�4 �4�(�% �&�/�/�4 �/�& �4�(�% 
�-�/�5�.�4�!�)�. ���)�,�3�+�/ �7�!�3 �.�%�7���)�$�%�.�4�)�&�)�%�$ �)�. �/�5�2 �3�4�5��
�$�9 �!�2�%�!�� ���)�.�%���'�2�!�)�.�%�$ �3�!�.�$�3�4�/�.�%�3 �!�,�4�%�2�.�!�4�% �7�)�4�( 
�.�/�.���#�!�,�#�!�2�%�/�5�3 �'�2�%�%�. �#�,�!�9�3�4�/�.�%�3 �7�)�4�( �)�.�4�%�2�#�!�,�!��
�4�)�/�.�3 �/�& �2�%�$ �!�.�$ �'�2�%�%�.���'�2�%�9 �-�!�2�,�3�4�/�.�%�3�� ���(�% 
�4�(�)�#�+�.�%�3�3 �/�& �#�,�!�9�3�4�/�.�%�3 �)�3 �	���A�	���� �#�-�� �4�(�% �2�%�$ 
�)�.�4�%�2�#�!�,�!�4�)�/�.�3 �$�/ �.�/�4 �%�8�#�%�%�$ �4�(�% �4�(�)�#�+�.�%�3�3 �/�& 
���� �#�-�� ���(�% �&�/�2�-�!�4�)�/�. �!�'�% �)�3 ���!�-�0�!�.�)�!�.�� �4�(�% 
�4�/�4�!�, �4�(�)�#�+�.�%�3�3 �)�3 �%�3�4�)�-�!�4�%�$ �/�6�%�2 �	�����A�	���� �-�� 
���(�)�3 �3�%�2�)�%�D �(�!�3 �! �'�/�/�$ �3�5�"�(�/�2�)�:�/�.�4�!�, �4�%�#�4�/�.�)�# 
�0�/�3�)�4�)�/�.�� �4�(�% �%�8�0�/�3�5�2�%�3�� �(�/�7�%�6�%�2�� �!�2�% �,�/�#�!�,�)�:�%�$ 
�)�. �! �,�)�-�)�4�%�$ �!�2�%�! �/�& �!�. �!�.�4�)�#�,�)�.�!�, �3�!�$�$�,�% �)�. �4�(�% 
�6�!�,�,�%�9 �/�& ���;�:�4�/�+�9�� 

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

���4�!�"�)�,�)�4�9 �4�%�3�4�3 �!�.�$ �-�5�,�4�)�#�/�-�0�/�.�%�.�4 �!�.�!�,�9�3�)�3 
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Fig. 1 Sketch of collection of oriented samples for palaeomagnetic research, �G�.�;�5�%�* �<�?�0�'�� ���4�#�8�# �4�'�)�+�?�0�� 
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�#�6 �6�'�/�2�'�4�#�6�7�4�' �6 ���A������ ���C �+�5 �6�*�' �/�#�)�0�+�6�7�&�' �1�( 
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tization carrier. Beyond the temperature of 
350 °C, phase changes of magnetically active 
minerals set in. Repeated heating of samples led 
to a systematic decrease of the Curie tempera­
ture. 

Samples of localities 1,14 and 15 (see Fig. 2) 
showed that also the haematite component to-
ok certain part in the total NRM. With locality 
14 phase changes of minerals were either not 
observed up to the Curie temperature of ha­
ematite, or at higher temperatures, a partial 
decrease of magnetic susceptibility, by 20 % at 
most, was recorded. Figúre 4 gives representati-
ve normalized graphs Mt/M„, xt/x0 and Zijder-
�������9 �. � �%���#�-���)�. �"�+�- �(�+�����(�%�/�4 ���	�� �%�� �!�� ���+�)�,�+�*�!�*�/ 
� �%���#�-���)�. �%�* �/�$�! ���+�0�-�.�! �+�" �,�-�+�#�-�!�.�.�%�1�! �/�$�!�-�)���( 

� �!�)���#�*�!�/�%�5���/�%�+�*�� ���*���(�+�#�+�0�. � �6�/�� �2�!�-�! �"�+�0�*�  
�2�%�/�$ ���(�( �.���)�,�(�!�. �+�" �/�$�%�. �(�+�����(�%�/�4�� ���* ���%�&� �!�-�1�!�(�9�. 
� �%���#�-���)�. �/�$�! �,�-�+�&�!���/�%�+�* �+�* �/�$�! �$�+�-�%�5�+�*�/�6�( �,�(���*�7 
�%�. � �!�*�+�/�!�  ���4 �� �"�0�(�( ���%�-���(�! ���*�  �+�* �/�$�! �1�!�-�/�%�����( 
�,�(���*�7 ���4 ���* �+�,�!�* ���%�-���(�!�� ���$�! �-�+���'�. ���+�*�/���%�* 
�)���#�*�!�/�%�5���/�%�+�* ���+�)�,�+�*�!�*�/�. �2�%�/�$ �� �(���-�#�! �-���*�#�! 
�+�" �/�$�! ���(�+���'�%�*�# �/�!�)�,�!�-���/�0�-�!�� �%�* �"�����/�� �)�%�*�!�-���(�. 
�2�%�/�$ �� �(���-�#�! �-���*�#�! �+�" ���+�!�-���%�1�%�/�4 �.�,�!���/�-�� ���*�  
�/�$�!�-�!�"�+�-�! �!�3�$�%���%�/ �,�-�+�*�+�0�*���!�  ���%�-���(�!�. �+�" �-�!�)���#��
�*�!�/�%�5���/�%�+�*�� ���%�*���! �/�$�!�.�! ���%�-���(�!�. ���(�(�+�2 �0�. �/�+ �%�*� �%������
�/�! �/�$�! � �%�-�!���/�%�+�* �+�" �,���(���!�+�)���#�*�!�/�%�5���/�%�+�*�� �2�! � �!��
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Fig. 5 Stereographic projection of remanent magnetization directions derived during different stages of 
progressive demagnetization. Locality 14. 
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An analysis of the dispersion of the directions 
derived Írom individual samples was made (P. 
L. Mc. Fadden and P. W. Schmidt 1986), and 
all other computations were performed with 
unit weights of all samples. The results suggest 
the presence of two dominánt components. 
Component A, isolated in the initial steps of 
demagnetization, roughly corresponds in its di-
rection to the recent geomagnetic field (Fig. 5). 
In the higher steps of demagnetization we ma-
naged to define in the majority of samples linear 
segments — component B, however, due to 
a certain curvature of the demagnetization tra-
jectories in most samples, we cannot be súre 
wheter these vectors really represent the primá­
ry component. For this reason, the method of 

remagnetization circles was simultaneously 
used for the eastimate of the mean direction 
(Fig. 6). The estimete was obtained by proces-
sing statistically the poles of the planes conta-
ining selected segments of demagnetization tra-
jectories with the aid of Watson's distribution 
(G. S. WATSON 1965; R. C. BAILEY and H. C. 
HALLS 1984; M KRS, R. CHVOJKA and F. VALÍN 
1988). The degree of deviation in the estimate of 
the mean direction by the method of conver-
ging great circles depends on the angular diš­
tance of both components, and on the ratio of 
their concentration parameters (P. W. SCHMIDT 
1985). In the situation under analysis, compo­
nent A is relatively well grouped, the intersec-
tion of remagnetization circles may be rather 

Fig. 6 Locality 14, a,b) Stereographic projection of poles of remagnetization planes, intersection of remagneti­
zation planes with the confidence cone and corresponding equatorial plané (Watson's distribution). c,d) 
Stereographic projection of the mean direction of component A, intersection of remagnetization planes, mean 
remagnetization plané with confidence intervals of this plané and corresponding pole (see text). 

143 





��
�� 

�3 � � �� 

�< � � �� 

���� 
�>�B�5 

� : �6 

�% 

�$�% 

�. ������ 
�> � 
 �7 
�% 

���R 

� � � � � � � ^ �� 

�����S �(�� 
�� 
�=�R 

�� 

�: 
�%�	 
���) 

�M 

�: 

� � �% 

�0�1 
�� 
� ^ � � �� 

�: 

���: 

�@ 
� � �� 
�9�I 
�
 
�� 
�? 

�%�	 

���� 
�% 

�: �0 
�# �= 
���� �= 
�J �N �� 
�  �  

�: � � �	 

�>�> � � �	 � � �T �'�% 

�S �= �� �	�
 
�/ �' 
�M �4 �: �L���0 
���' 

�0 

� > �% 

�� 
���� 

�� 

�� 

�-�� 

�C 
�0 

�# 

�: 

� . �: 
�/�6 �# 

�� ���� �: 
�� � 6 � � �� 

�
 �: �M 
���� � 	 �� 

�� 

�0�1 �
 
�� �: 

� % �	 �� 
�
 �����
 
���� ���� 
�� �' 
�: �� 

�E�T 

�& 

�? 
�O�/ �� 

���=�J �'��
�0 �: 

�? 
�O�: 
�� 

� � �  

���% 
�� �% 

�O�M 
� ^ �� 

�0 �: 
�= �5 
�: 
���>�5 

�F �% �% � 	 �
 �I �/ �S 
�� �R �; ���
��

�5 �3 �  �= �� �=�: �T �G 
�% �' �  �  
�% �M �� �0 

�: 
���� 
�'�% 
�: 

�� 
� � �$ 
�����	 

���� 
���T 
�)�  
�: 
�@�% 
�� 
�<�- 

�T�� 
�: 
� @ �5 

�T 
� I �� 

���� 
� O �3 

�/�� 
���� 
���	 
�<�� �5 

�@�5 
�: 

� : �: 

���� 
�: 
���$ 
� � �� 
�%�U 
� � � ( �5 

�� 

�% 

�%�  
�< �5 �<�- 

�) 
�: 
�@�� 

�+ 

�:�� 

�, 
�: 

���] 

�>�? �
�� 

�� �: 
�? �B 

�� �D �' 
�� �0 �' 

� � � � � " �� 

�4���' �� �
 �������� 
� A � / � % �Y 

�̂ �H �N �U �	�
 

�[ ���= �: �5 
�O�' �# �? �0 

�� � � � 	 �� �� �� ���: �= �4 

�/ � � � � �� 
�: 

�% 
�= �1 

�% 
�% 
� @ �	 

�<�-�7 

�) 
�: 

�� � < �6 

�S�<�5 
�T 
���� 
�� �8 
� > �9 

� @ �5 

� � �> 

�� 
�O�� 
�� 
� ^ �� 

�� �^������ 

�: 
�8 
� : �: 

�:�K ������ 

�� 

�% 
� � �$ 
� � �� 
���� 
� 3 �' 

�)�  
�: 
���9 
�9 

�%������ �� 

�, 
�� 

�� 
�' 

�9 

� S �Z �? 
�� �5 �! �' �� �4 
�� �0 �+ 

� ^ � � �S 

� � � � �� �� 
�: �4 �
 �/ 
� R � 3 � 3 � 7 � � �
 

� \ �	 

�*�% 

� � �( 

�(�)�*�0�)�'�8�)�(�� ���-�+�B�6�) �
�'�� �( �(�)�1�3�2�7�8�6�%�8�)�7 �8�,�) �4�3�7�-��
�8�-�3�2 �3�* �8�,�) �7�3���'�%�0�0�)�( �1�)�%�2 �6�)�1�%�+�2�)�8�-�>�%�8�-�3�2 �4�0�%��
�2�@�� �-���)�� �8�,�) �4�0�%�2�@ �(�)�*�-�2�)�( �&�= �1�)�%�2�7 �3�* �8�,�) �1�)�%�2 
�(�-�6�)�'�8�-�3�2 �3�* �'�3�1�4�3�2�)�2�8 �� �%�2�( �3�* �8�,�) �-�2�8�)�6�7�)�'��
�8�-�3�2 �3�* �6�)�1�%�+�2�)�8�-�>�%�8�-�3�2 �'�-�6�'�0�)�7�� �!�,�-�7 �4�0�%�2�@ 
�7�,�3�9�0�( �4�6�)�7�9�1�%�&�0�= �'�3�2�8�%�-�2 �8�,�) �1�)�%�2 �(�-�6�)�'�8�-�3�2 
�3�* �8�,�) �3�8�,�)�6 �'�3�1�4�3�2�)�2�8�� �;�,�-�'�, �'�3�9�0�( �2�3�8 �&�) 
�-�7�3�0�%�8�)�( �(�-�6�)�'�8�0�=�� 

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

�  ���%�0�%�)�3�1�%�+�2�)�8�-�' �(�?�8�% 

�� 
�: 
� � �	 

�� �� 
�� �% 
�� �M 

�$ �� 
�� �� 

�K�	 �' 
�9 �% 

�9 � �� �%�  
�� �= 
�� �% 
�0 �0 
�5 �A 
�� �? 

�!�,�) �6�)�7�9�0�8�7 �3�* �)�%�6�0�-�)�6 �4�%�0�%�)�3�1�%�+�2�)�8�-�' �7�8�9�(�-�)�7 �3�* 
�8�,�) �3�9�8�)�6 ���>�)�'�,�3�7�0�3�:�%�/ �#�)�7�8�)�6�2 ���%�6�4�%�8�,�-�%�2�7 
�%�6�) �4�6�)�7�)�2�8�)�( �-�2 ������ ���6�7 �)�8 �%�0�� �	�����
���� �!�,�) �;�3�6�/ 
�6�)�5�9�-�6�)�( �% �'�3�1�4�6�)�,�)�2�7�-�:�) �7�8�9�(�= �3�* �4�%�0�%�)�3�1�%�+��
�2�)�8�-�' �7�8�%�&�-�0�-�8�=�� ���0�7�3 �8�,�) �'�3�0�0�)�'�8�-�3�2 �3�* �4�%�0�%�)��
�3�1�%�+�2�)�8�-�' �7�%�1�4�0�)�7 �-�2 �8�,�) �*�0�=�7�'�, �&�)�0�8 �3�* �8�,�) ���6�%��
�:�% �6�)�+�-�A�2 �;�%�7 �1�%�(�) �3�2 �% �+�6�)�%�8�)�6 �2�9�1�&�)�6 �3�* 
�3�9�8�'�6�3�4�7 ���7�)�) �!�%�&�� �	���� ���* �8�,�) �8�3�8�%�0 �2�9�1�&�)�6 �3�* 
�*�-�*�8�)�)�2 �0�3�'�%�0�-�8�-�)�7�� �7�3�1�) �3�* �;�,�-�'�, �'�3�2�8�%�-�2 �1�3�6�) 
�3�9�8�'�6�3�4�7�� �8�)�2 �0�3�'�%�0�-�8�-�)�7 �,�%�( �8�3 �&�) �)�<�'�0�9�(�)�( �&�)�'�%��
�9�7�) �3�* �8�,�) �-�2�7�8�%�&�-�0�-�8�= �3�* �7�%�1�4�0�)�7�� �!�,�) ���6�%�:�% 
�6�)�+�-�A�2 �4�6�3�:�)�( �8�3 �'�3�2�8�%�-�2 �8�,�) �0�)�%�7�8 �7�8�%�&�0�) �6�3�'�/�7 
�7�3 �*�%�6 �7�8�9�(�-�)�( �-�2 �8�,�) �3�9�8�)�6 �#�)�7�8�)�6�2 ���%�6�4�%�8��
�,�-�%�2�7�� 

���%�'�, �7�%�1�4�0�) �+�6�3�9�4 �;�%�7 �7�9�&�.�)�'�8�)�( �8�3 �4�6�3�+�6�)�7��
�7�-�:�) �(�)�1�%�+�2�)�8�-�>�%�8�-�3�2 �%�2�( �8�,�) �1�9�0�8�-�'�3�1�4�3�2�)�2�8 
�%�2�%�0�=�7�-�7�� �!�,�) �6�)�7�9�0�8 �3�* �7�8�%�8�-�7�8�-�'�%�0 �4�6�3�'�)�7�7�-�2�+ �%�6�) 
�3�2�0�= �+�-�:�)�2 �-�2 �0�3�'�%�0�-�8�-�)�7 �;�-�8�, �4�3�7�-�8�-�:�) �6�)�7�9�0�8�7�� 

������ 



Figúre 7 presents the stereographic projection 
of the mean directions of remanent magnetiza­
tion for five localities. The projection of the 
remanence vector on the lower (upper) hemi-
sphere is denoted by a full (open) circle, NS 
denoting the natural state. With the exception 
of locality 5, whose progressive demagnetiza­
tion could not be accomplished due to the pha­
se changes of minerals, in temperature intervals 
above 200 °C reverse palaeomagnetic directions 
with a high inclination were reproduced in the 
second quadrant. At a temperature of about 
300 °C, 70 to 95 % of the initial NRM magnitu-
de was demagnetized. Table 2 presents statisti-
cal dáta computed according to R. Fisher 

(1953) in the course of progressive demagneti­
zation. Despite a greater dáta scatter, the re­
sults of cleaning are acceptable. 

Table 3 presents palaeomagnetic dáta deri­
ved from four localities (4, 6, 9, 12). In the first 
line there is the palaeomagnetic pole position 
cakulated from palaeomagnetic directions of 
all samples (n = 49), in the second line the pole 
position calculated from the mean palaeomag­
netic directions of the respective localities 
(N = 4). Finally, the positions of four virtual 
poles were calculated from four mean palae­
omagnetic directions corresponding to four lo­
calities, and the mean position of the pole was 
calculated from them (the last line of Tab. 3). 
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As it is evident from the table, the calculated 
pole values are in mutual agreement within the 
limits of statistical errors. 

Results 

The palaeomagnetic results given in Tab. 
3 show that the rocks of four localities (4, 6, 
9 and 12) that represent the fiysch belt of the 

Magura nappe in región of Orava, gave in not 
only to translation movements under Alpine 
folding but also to anti-clockwise tectonic rota-
tion. The results from the Orava región are 
denoted by "la" in the tectonic schéme (Fig. 8), 
which was originally constructed for the study 
by M. KRS, P. MUŠKA and P. �������A�C ���	���
�
���� 
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claystones, sandstones and teschinites of the 
Silesian unit. The fact is that in locality 14 the 
mean palaeomagnetic direction could not be 
derived, but the orientation of the circle of 
remagnetization also indicates an analogous 
deviation of palaeomagnetization due to tecto­
nic rotation in the anti-clockwise sense. 

Evaluating the palaeomagnetic results obta-
ined so far in the flysch belt of the Czechoslo-
vak Western Carpathians, we can say that the 
most characteristic feature is the established 
anti-clockwise palaeotectonic rotation expres-
sed in the palaeomagnetic declination in Fig. 
8. It appears that this rotation has no relation 
to the curvature of the outer belts of the Wes­
tern Carpathians, but indicates rotation of 
a larger block, part of which are also the 
Czechoslovak Western Carpathians. 

Figúre 9 presents the stereographic projec­
tion of positions of the palaeomagnetic poles 
derived as yet for the flysch belt the Czechoslo­
vak Western Carpathians. The pole positions 
are denoted by numbers 1 through 5 (M. KRS, 
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kých aktívnych minerálov, bola premeraná aj zdanli­
vá objemová magnetická susceptibilita (x) v priebehu 
postupnej tepelnej demagnetizácie. Parameter x bol 
meraný pomocou striedavého mostíka KLY-2. Nad 
teplotou 350°C boli často pozorované fázové zmeny 
minerálov. 

Minerály nositele NRM boli určené na zá­
klade odčítania Curieovej teploty. Pretože vzorky 
boli slabo magnetické, boli podrobené izotermálnej 
magnetizácii s použitím jednosmerného magnetické­
ho poľa až po intenzitu 1 T a vzniknutá remanentná 
magnetizácia nasýtenia (J„) bola podrobená tepelnej 
demagnetizácii. V mnohých vzorkách bol dokázaný 
magnetit s dobre definovanou Curieovou teplotou 
580 °C ako hlavný nositeľ remanencie. Vo vzorkách 
z lokalít 1, 14 a 15 bolo preukázané, že na celkovej 
NRM sa čiastočne podieľa aj hematitová zložka (obr. 
3 a 4). 

Horniny z lokality 14 obsahujú zložky magnetizá­
cie s veľkým rozsahom blokujúcej teploty, respektíve 
minerály s veľkým rozsahom spektier koercitívnych 
síl, a preto vykazujú výrazné kružnice premagnetova­
nia. Pretože aj z týchto kružníc je možné naznačiť 
smer paleomagnetizácie, venovali sme ich rozboru 
patričnú pozornosť (pórov. obr. 6). 

Z celkového počtu pätnásť lokalít, z ktorých nie­
ktoré predstavujú viacero odkryvov, bolo pre nesta­
bilitu hornín vylúčených desať. Ukázalo sa, že oblasť 
Oravy obsahuje najmenej stabilné horniny z vonkaj­
ších Západných Karpát, aké boli doposiaľ skúmané 

(pórov. M. KRS—P. MUŠKA a P. PAGÁČ 1982). V ta­

buľke 3 sú uvedené paleomagnetické údaje odvodené 
zo štyroch lokalít (4, 6, 9, 12). Tieto výsledky ukazu­
jú, že horniny z uvedených odkryvov reprezentujú­
cich flyšové pásmo magurského príkrovu v oblasti 
Oravy podľahli v priebehu alpínskeho vrásnenia o­
krem translačných (presunových) pohybov aj tekto­
nickej rotácii v smere proti chodu hodinových ruči­
čiek. Podobnú paleotektonickú rotáciu povnateľnej 
veľkosti prejavujú tiež červené ílovce z dukelskej jed­
notky a ďalej ílovce, pieskovce a téšínity zo sliezskej 
jednotky. Na lokalite 14 síce nebolo možné odvodiť 
stredný paleomagnetický smer, ale orientácia kružníc 
premagnetovania ukazuje obdobnú odchýlku paleo­
magnetizácie. Táto rotácia zrejme nemá žiadny vzťah 
k zakriveniu vonkajších pásiem Západných Karpát, 
ale indikuje rotáciu väčšieho bloku, ktorého súčasťou 
sú tiež čs. Západné Karpaty. 

Poloha paleomagnetického pólu vypočítaná v tej­
to štúdii, ako aj skôr odvodené polohy pólov pre 
vonkajšie Západné Karpaty (M. KRS P. MUŠKA a P. 
PAGÁČ 1982), nie sú uložené na dráhe zdanlivého 
putovania pólov pre severoeurópsku platformu (M. 
KRS 1982), ale spadajú do oblasti polôh odvodených 
pre africkú litosférickú dosku. Tieto údaje naznačujú 
paleogeografickú afinitu flyšového pásma čs. Západ­
ných Karpát k africkej litosférickej doske a nie k blo­
kom severoeurópskej platformy. Doposiaľ získané 
výsledky overujeme ďalším paleomagnetíckým vý­
skumom v západnej časti magurskej jednotky. 

151 





Geologické práce, Správy 92, str. 153—161, Geologický ústav Dionýza Štúra, Bratislava 1991 

TOMÁŠ GREGOR 

Magnetická susceptibilita granitoidov vybraných oblastí 
Západných Karpát 

5 obr. v texte 

Abst ract . The author presents the results of me-
asurements of magnetic susceptibility (x) of granito-
ids in selected areas (Malé Karpaty Mts., Nízke Tatry 
Mts., contact between Veporicum and Gemericum) 
and tentative dáta on the main petrotypes spatially 
petrographically, geochemically and petrophysically 
identic types) of West Carpathian granitoids. Accor-
ding to the extent of their magnetic susceptibility the 
petrotypes háve been ranged to two different serieš 
(magnetite, ilmenite) of petrologic and metallogenetic 
significance. The detailed study of špatia 1 distribution 
of magnetic susceptibility in selected areas revealed 
some zones with the magnetic susceptibility values 
múch higher than in the surrounding granitoid rocks. 
The zones are significant for petrology and prospec-
tion. 

Úvod 
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Obr. 2 Magnetická susceptibilita granitoidov Západných Karpát. Rez je v smere východ-západ. 
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Obr. 3 Magnetická susceptibilita granitoidov Malých Karpát. Rez je v smere juhozápad-severovýchod. 
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Odlišné hodnoty magnetickej susceptibility 
veporika a gemerika (obr. 5) zjavne súvisia s ich 
odlišným zložením a genézou. Z veporických 
granitoidov bázickejší sihliansky typ dosahuje 
vyššiu hodnotu (0,65 x 10~3 < x < 1,1 x 
x 10 3jed. SI) ako kyslejší veporský typ 
(0 ,15x lO~ 3<x< 0,88x10 3jed. SI) a grani­
toidy masívu Sinca (0,23 x 10 3 < x < 
< 0,45 x 10 3jed. SI). Rimavické granitoidy zo 
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Obr. 5 Magnetická susceptibilita granitoidov veporika a gemerika. Rez je v smere východ-západ. 
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