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Geologické Práce, Správy 71, s. 13—38, Geologický Ústav Dionýza Štúra, Bratislava, 1978 

Jozef Pecho 

Niektoré problémy metalogenézy antimonitových ložísk 
v Spišsko-gemerskom rudohorí 

8. obr. v texte, anglické resumé 

Abstrakt. Dieser Beitrag bringt neue Erkentnisse uber die Geológie der Antimonitlagerstätten, die sich 
in dem zentralen Teil des Zips-Gemerer-Erzgebirges befinden und er befasst sich mit den Problemen 
ihrer Entstehung, besonders mit den genetischen Beziehungen zu den gemeriden Graniten. Er weist auf 
den polyziklischen Plutonismus und auf seine zeitgemässe Einreihung. 
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charakteristické pre tento vulkanogénno-sedimentárny komplex hornín a je dôka­
zom rytmickej pulzácie kyslého vulkanizmu. Efuzívne kremité porfýry sú syngene-
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Zlatej Idky. Tento výskyt potvrdili v posledných rokoch aj vrtné práce Geologického 
prieskumu. Známe sú tiež granity z banských diel Gabriela štôlne pri �����K�/�' ������ 
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PREHCADNÁ GEOLOGICKÁ MAPA ANTIMONITOVEJ ZÓNY 
V SPIŠSKO-GEMERSKOM RUDOHORÍ 

ZOSTAVIL: J. PECHO (1977) Z VLASTNÝCH A ARCHÍVNYCH MÁP GÚDŠ 
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Obr. 3 Geologická pozícia hnileckých granitov (zostavil J. Fecho 1%4) 
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nadobudli mierny oblúkovitý priebeh vyklenutý k severu (obr. 1). Na základe ich 
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Hlavným rudným minerálom je vždy antimonit. Ostatné rudné minerály sa 
vyskytujú len nepatrne a nie všetky na každom ložisku. Z nerudných minerálov je 
hojný �
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Pohercýnska metalogenéza v alpínskej Európe 
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Skarnové ložiská Fe-rúd sú známe tiež len z územia dinaríd v Juhoslávii. Vytvárali 
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Drobné výskyty magnetitu (asi magmatického pôvodu) nemajú praktický význam. 
Takéto zrudnenia sú však typické len pre Západné Karpaty, v iných regiónoch sa 

nevyskytujú. 
Strednotriasový magmatizmus je v severnom pruhu vyvinutý regionálne, ale 
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1972). Vyskytujú sa tu všade obdobné ultrabázické horniny ako sme videli 
v dinaridách a helenidách. Všade sú silne diferencované a s jednotlivými diferenciát-
mi asociujú priestorové aj parageneticky obdobné typy rúd ako v predošlých 
provinciách. Ide tu najmä o ložiská medi, chromitu, M-, Co-rúd, magnezitu, 
mastenca, azbestu, �I���)�"�' �, �)�,�F�&�/�(�6 ���	���� ������ �� ��������� �� �+�� �����H�"�0�+�G� �% �)�,�(���)�&�0�6� �% 
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titové skarny (Semnan, Zendžan). Iný typ reprezentujú polymetalické ložiská 
grajzenového typu s Sn, W, Mo, As, ale aj s typmi Pb-, Zn-, Cu-rúd. Poznáme ich 
z územia Iránu (Raschidabad, Uzun Darech, Sendžedek) aj z Afganistanu, z okolia 
Heratu;(P. Bariand et al. 1965). 

Južný pruh alpíd, od Talianska cez Južné Alpy do dinaroheleníd, potom tauríd, 
Zagrosu až Sulejmanských pohorí, mal vo vrchnej kriede až paleogéne úplne iný 
vývoj než pruh severný. 

J. Ilavský et al. (1972) charakterizujú dinaridný úsek a Južné Alpy v dobe 
vrchnej kriedy a eocénu ako oblasti plytkomorské (flyš), ktoré boli zvrásnené 
a metamorfované hlavne v centralidných zónach. V dôsledku toho tu majú ultrabá-
zické vyvreliny v kriede malý rozsah, podobne sú malé aj granitové intrúzie. Ich 
metalogenetický význam je nejasný. 

Úsek tauridno-zagroský na území Turecka a Iránu mal vo vrchnom eocéne 
magmatickú aktivitu (I. Ketin 1964, A. G. � � � 
 � � � � �C�.�" �) �&�! �4�" �������	���� �(�0�,�.�5 �*���)�� 
� �%���.���(�0�"�. ���5�4�&� �(�B ���$�����.�5�� ���' �(�3�/�)�B ���$�.���+�&�0�3���� �� �-�.�"�2���%�" �'�" �0�1 �2�@���( �#�)�3�@�,�2�5 �/�"�!�&�*�"�+�0�5��
� �&�� �,�! �/�"�+�9�+�1 �!�, �(�,�+� �� �"�,� �7�+�1�� 

���� �(�,�+�0���(�0�,� �% �$�.���+�&�0�,�&�!�+�B� �% �%�,�.�+�8�+ �/�: �C���/�0�7 ���������������������" �������������� �(�0�,�.�B� �% �.�1�!�3 �/�� 
�&�+�0�"�+�4�8�2�+�" �G���A�&�� �����&�2�.�&�$�&�� �����&�/�"�.�&������ �
�(�, �/�(���.�+�3 �/�� �2�3�2�8�'���)�& ���' �	�
���� �������� ���������������� 
�-�.�8�-���!�+�" �/�: �0�, �0�&�"�A �%�3�!�.�,�0�"�.�*�5�)�+�"�� �A�&�)�+�7 �0�3�-�3�� ���: �.�,�4�@�8�.�"�+�7 �+���'�*�6 �2 �4�5�-���!�+�"�' ���+���0�9�)�&�& 
�������)�'�� �����!�"�+�� �� �2 �����1�.�&�!�5� �% �����"�����+ �����!�"�+�� ���,�)�$���. �����!�"�+�� �
�� ���:�*�:�/ ���������� 
������������ 

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

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

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

�
�� 



Metalogenéza eocénno-miocénneho veku viazaná na finálny magmatizmus 

Obdobie eocénu až miocénu, miestami oligocénu až miocénu, prípadne miocénu-
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magmatity vyvinuté už na styku s Rodopami a v samotnom mediánnom masíve 
Rodop. Ide tu najmä o hlbinné formy dioritov, monzonitov a syenitov, od ktorých sa 
odvodzujú ložiská Pb, Zn, Cu na lokalitách Madan, Nedelinka. Dávidovo, v gréc­
kych Rodopách Pontokerassia ap. (J. Ilavský et al. 1972). Hojnejšie sú tu 
antimonitové zrudnenia (Ribnovo, Tintjava), �P�'�2�+�0 �������������������������������������! �7�:�*�= �����'��
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miocénneho magmatizmu v tauridách ultrabázický až bázický. Na staršiu phocennu 
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paf lagonická brázda, ktorá prebieha na rozhraní pontíd — ako zvrásnenej sústavy — 
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v súvrství sivých a zelenosivých slienitých bridlíc sa objavujú tmavošedé bituminózne 
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�4�0�"�'�-�.�, �!�8�#�$�-�$�� ���.�,�(�-� �-�2�-�F�, �1�2� �4�$�!�-�F�, �/�0�4�*�.�, �D�2�0�3�*�2�=�0�6 �)�$ �2�3 �/�0�.�2�(�*�+�.�-�-�F 
�2�0�'�.�4�(�D�N�1�*�F �7�+�.�,�� �*�2�.�0�F �/�<�1�.�!�(�+ �/�0�( �%�.�0�,�.�4� �-�: �D�2�0�3�*�2�=�0�6 �4 �(�1�2�.�, �7�,�6�1�+�$ � �*�. �4�6�0�.�4�-�8��
�4� �"�: �7�+�.�,�� �� �/�+�6�-�.�-�.�1�-�$�) �G� �1�2�( �4�0�"�'�-�9�'�. �!�8�#�$�-�3 �1�  �����
�����L�3�)�$ �$�D�2�$ �����	�����K�*�. �,�$�-�$�) 
�4�F�0� �7�-�F�"�' �7�+�.�,�.�4�� �H� �+�$�) �* ������ �-�  �D�2�0�3�*�2�=�0�$ ���.�7�#�(�D�.�4�"�$�?�1�2�0�$�#�-�8 �*�0�6�'�  �1�  �3�/�+� �2�L�3�)�= 
�I� �+�D�(�$ �7�+�.�,�6 �*� �0�/� �2�1�*�9�'�. �1�,�$�0�3 �? �2�.�/�.�K� �-�1�*�9 �1 �=�*�+�.�-�.�, �* ������ 

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

� � �2�0� �2�(�&�0� �%�(�  �  � / �  �+�$�. �&�$�. �&�0� �%�(�  

���0�$�N�.�'�.�0�-�9 �1�$�#�(�,�$�-�2�6�� �$�.�"�9�- �  �*� �0�/� �2�� �+�$�E�(�  �4 �D�2�3�#�.�4� �-�.�, �=�7�$�,�: �#�(�1�*�.�0�#� �-�2�-�$ �-�  
�1�2� �0�.�, �/� �+�$�.�7�.�(�"�*�.�, �7�8�*�+� �#�$�� ��� �+�$�.�7�.�(�"�*�9 �'�.�0�-�(�-�6 �2�3 �#�-�$�1 �2�4�.�0�(�  �4�F�0� �7�-�= �,�.�0�%�.�+�.��
�&�(�"�*�= �$�+�$�4�8�"�(�3 �1 �/�0�$�4�F�D�$�-�:�, �.�*�.�+�. �
�
���� �, �  �-�  �4�7�#�(� �+�$�-�.�1�N �"�"�  �� �*�, ���.�!�0�� �
���� �4�0�2�6 
���0�'�.�4�(�D�2�$���
�
 �  ���.�7�#�(�D�.�4�"�$���	�� ���.�#�+�.�E�-�F �*�.�,�/�+�$�5 �'�.�0�-�:�- �!�.�+ �-�  �7�8�*�+� �#�$ �.�/�(�1�3 �4�7�.�0�(�$�* 
�7 �4�0�2�3 ���.�7�#�(�D�.�4�"�$���	 ������ ���3�1�8�- �	���
�� �? �=�1�2�-�$ �.�7�-�8�,�$�-�(�$�� �.�7�-� �G�.�4� �-�F � �*�. 
�1�$�0�(�"�(�2�(�"�*�.���"�'�+�.�0�(�2�(�"�*�9 � �E �&�0� �%�(�2�(�"�*�9 �!�0�(�#�+�(�"�$ �? �%�6�+�(�2�6�� �*�2�.�0�9 �/�0�$�"�'�8�#�7� �)�= �1�,�$�0�.�, �#�. 
�/�.�#�+�.�E�(�  ���"�"�  �
���� �,�� �4�. �4�6�D�D�(�$ �,�$�2� �,�.�0�%�.�4� �-�9 �1�4�.�0�6�� ���2�0� �2�(�&�0� �%�(�"�*�6 �!�.�+�( �2�(�$�2�. 
�'�.�0�-�(�-�6 �!�$�7 �/�0�(� �,�6�"�' �/� �+�$�.�-�2�.�+�.�&�(�"�*�F�"�' �#�<�*� �7�.�4 �3�0�G�.�4� �-�9 � �*�. �*� �0�!�;�- �������� ���.�2�. 
�1�2�0� �2�(�&�0� �%�(�"�*�9 �7� �0� �#�$�-�(�$ �4 �I� �+�D�:�"�' �0�.�*�.�"�' �/�0�$�!�$�0� �+�( �4�(� �"�$�0�: � �3�2�.�0�( ������ � � �  �- �8�G�$�*�?�� �� 
��� �&�8�G �	���
�	�� ���� � � �3�#�( � - �$�" �	���
�������� � � �3�#�(�- �$�"�?�� � � � � �+�8�4�(�* �	������������ � � �3�1�8�- �$�2� �+�� 
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Obr. 2 ���
�����3�1���' �������������������2 �!���( �������(�� �0�#�!�$���#�,�!������ ���!�����%���0�#���.�����(�����0���%���� �� �����(�����0���%�����.�"�#�!�������) ���!�'���� 
���'�"�%���#�����%���'�� �� �. �"� �������2 �"���!�����#�� �� �. �%�!�������2 ���)������ �. �!���#���������%�) �(�+���� �" � ���'�����%�2���� �����(���!������ �� �. �%�!�������2 ���)������ �. ���������%�������%�������$�������������%�) �(�+������ �� �. 
�"�#�!�������2 ���)�������� �	 �. �"� �������2 ���)�������� �
 �. �����!� ���#�� �� �. ���
�4�������"���* �"�,�%�!�"�#�%���� �����!� ���#�$ �� �����(�)�����' �����#�!���#�������2 ������� �����&�� �� �. �������#�!�)������ �����!� ���#�"���2 � �����������*���� �
 �. 
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1971). Analogicky sa to aplikovalo aj na iných vrtoch, ktoré zachytili podložné 
paleozoické horniny �����"���H�-�3�!�#�������	�� ���5�0�-�)�7���� �� ���#� �/�:�,�������� 

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

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

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

�� �H���0�1�' �,�� �#�-�!�9�,�#�� ���*�# �,���(�+�8 �,�� �.���*�#�-�6�-�'�)�2 �*�#�E�: �,�#�0�=�&�*���0�,�# �,���(�&�*� �D�'�# �,�#�-�%�9�,�,�# 
�0�=�3�/�0�1�3�'�# �����/�.�7�1�� �)�1�-�/�9�&�- �&�/�=� �)�� �,���/���0�1�7 �0�+�#�/�-�+ �,�� �6�7�.���" ���-� �/�� �	���� �� ���-�D�'�!�)�#�( 
�)�-�1�*�'�,�# �6���H�:�,�� �1�-�1�- �0�=�3�/�0�1�3�'�# �!�!�� �������@������ �+ �&�/�2� �F�+ � ���6�7�*�,�5�+ �.�'�#�0�H�'�1�-���6�*�#�.�#�,�!�-��
�3�F�+ �)�-�+�.�*�#�4�-�+ �,���!�&�7�"�6���(�=�!�'�+ �0�� �.�-�" �0�-�J�-�2 ���3�/�1 ���/�#�D�-�3�������� ���#�"�7 �0�� �3�5�*�=�H�'�M�� �E�# �1�7�1�- 
�H���0�M �)���/�.���1�2 �+�-�&�*�� � �5�M �3�- �3�/�1�# ���/�&�-�3�'�D�1�#���	�� �/�#�"�2�)�-�3���,�7 �6�*�-�+�-�+�� ���*�# �0�-�J �,�#�6�'�0�1�'�* ���,�' 
�(�#�"�#�, �6 �3�/�1�-�3�� �)�1�-�/�9 ���������L�1���*�' �0�=�3�/�0�1�3�'�# �3 �1�#�(�1�- �H���0�1�' �.���,�3�5�� ���#�6�.�/�-�0�1�/�#�"�,�# �,�� 
�.�/�#�"�,�#�-�%�9�,�,�# �.�-�"�*�-�E�'�# �,���0���"�7 �)���/�.���1 �1�6�3�� �D�#�"�-�2 �$�7�!�'�-�2 �@ �1�+���3�F�+�' �:�*�-�3�!���+�'�� �)�1�-�/�9 
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�3�5�0�3�#�1�*�'�M �1�F�+�� �E�# �'�D�*�- �- �3�5�6�"�3�'�&�,�2�1�9 �#�*�#�3���H�,�9 �-� �*���0�1�'�� �)�1�-�/�9 �0�� �,���!�&�7�"�6���*�' � �*�:�6�)�- 
�&�*���"�'�,�5 �+�-�/���� �1���)�E�# �,�#�,���0�1���*�� �)�-�,�!�#�,�1�/�7�!�'�� �0�-�*�'�� �����-�.���)�� �) �0�-�J�,�#�( �)�-�,�!�#�,�1�/�7�!�'�' 
�"�-�!�&�7�"�6���*�- �'� �� �3 �"�#�.�/�#�0�,�F�!�& �H���0�1�'���!�& �.���,�3�5�� 
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spodnobádenský ryolitový tuf (obr. 2). O tom, že išlo o ostrov pretiahnutý v smere 
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Rudolf Rudinec 

New dáta on salt-bearing bed sequence and Central-Carpatian 
Paleogene in East-Slovakian lowlands. 

Summary 

The deepest drill hole Trhovište-26 (4207 m) in the East-Slovakian lowlands, sítuated abount 8 km 
westward of the town Michalovce penetrated Neogene sediments (Pliocene, Lower Sarmatian, Upper, 
Middle, Lower Badenian, Karpathian), Central-Karpathian Paleogene, and Paleozoic. 

The Neogene beds consist mostly of clayey-sandy rocks, with the clayey component generally 
prevalent. Only in the Lower Badenian and partly Middle Badenian the acidpyroclastic rocks-rhyolite 
tuffs and tuffites equivalent to the Hrabovec tuff, prevail over sedimentary rocks. In the lower part of the 
newly discovered Karpathian bed sequence up to 1600 m in thiekness a salt-bearing bed sequence, 300 m 
thick, with small intercalations of salt was bored. It is equivalent to the Prešov salt-bearing bed sequence 
whose eastward continuation in the East-Slovakian lowlands is proved by the bore hole mentioned. 

Central-Carpathian Paleogene-Eocene sediments were found by the bore hole in this area for the first 
time. The sediments rest unconformably at a depth of about 4100 m immediately on the Paleozoic 
basement. They are grey subgreywackes, black-grey dolomitic and calcareous siltstones. 

The Central-Carpathian Paleogene beds are on the western slope of a morphological elevation of the 
Paleozoic (the socalled ���/�9�%�*�B�/�5�$�&�?�������C�/�5�$�& �#�,�/�$�+�� ���� ���4�%�*�.�&�$�?���� ���,�:�5�*�+ �����
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Geologické Práce, Správy 71, s. 69—76, Geologický Ústav Dionýza Štúra, Bratislava, 1978 
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nastáva v skúmanom mineráli vynútené (indukované) delenie jadier izotopu uránu 
235. Toto delenie zanecháva v štruktúre minerálu podobné stopy ako delenie 
spontánne. Takto vzniknuté stopy voláme stopami po indukovanom delení uránu; 
ich pomocou môžeme �
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Pracovný postup 

Z vyseparovaných biotitov a amfibolov skúmaných hornín sme pripravili preparáty 
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3. Amfibolicko-biotitický andezit (vrt HŠ-16, jz. od Bzenice) 
Amfibolicko-biotitický andezit z vrtu HŠ-16, jz. od Bzenice v údolí Hrona j . od 
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Výsledky datovaní niektorých hornín stredného Slovenska pomocou stôp po delení uránu 
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túto granodioritovú intrúziu priemernú hodnotu 16,3 mil. rokov (z hodnôt 13,7 až 
20,5); na základe petrochemickej afinity k intermediárnej andezitovej magme a na 
základe jej geologicko-štruktúrnej pozície v závislosti od vulkanických aparátov ju 
považuje za komagmatickú s andezitmi. 
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andezit z vrtu Zatín-1 (1709—1714 m) pri rovnomennej obci, jv. od Trebišova 
(AV-27): 15,0 ± 0,8 m.r. a andezitový tuf z vrtu Žipov-1 (950—955 m) pri rovno­
mennej obci, jz. od Trebišova (AV-28): 15,0 ±2 m.r. U uvedeného andezitu 
i u andezitového tufu je vrchnobádenský vek popri rádiometrických údajoch 
doložený aj biostratigraficky. 
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REVIEW OF ISOTOPIC AGES FROM EAST SLOVAKIA (compiled by D. VASS 1976) Tabl. 1 
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Strednobádenský vek (nepriamo tiež biostratigraficky potvrdený) majú ryolity 
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Pyroxenické andezity budujúce svahy Tancošky (39-1102) a hrubé andezitové 
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Zl-B-22 vykazuje 9,2 ±0,8 m. r. („fission track"). Tieto rádiometricky ���
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Badenian; then andesite from Zamutov that is not dated biostratigraphically. Rhyolite from Mernik is 
aged to about the Sarmation/Badenian boundary. Some andesites and their tuf fs from the southern part of 
the mountain range and diorite-porphyry from Fintice are Lower Sarmatian in age. Most rocks dated from 
the Prešov part of the mountain range are Middle Sarmatian i.e. about 12 m.y. according to isotopical 
dating. In two cases the Middle Sarmatian age is proved by biostratigraphical dáta on subjacent beds. 
Dacite of Dubník is Pannonian (10 m.y.) in age; andesite dykes of Dubník are youngest—9.2 and 8 m.y. 
i.e. Middle Pannonian—Pontian. 
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Geologické Práce, Správy 71, s. 89—92, Geologický Ústav Dionýza Štúra, Bratislava, 1978 
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Nové nálezy eggenburgu v Západných Karpatoch 
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Ján Gašparik 

Neue Funde des Eggenburgiens in den Westkarpaten (Turiec-Becken) 

Zusammenfassung 

Bei der regionalen geologischen Kartierung des súdlichen Teiles des Turiec-Beckens habe ich in den 
Jahren 1974—75 in der Nähe der Gemeinde Rakša eine Fazies karbonatischer Konglomeráte gefunden. 
Diese ziehen sich rechts von der Gemeinde, eine kleinere Klippe bildend, weiter kommen sie im Hang 
eines Feldweges am Fusse der Grosen Fatra vor. Sie sind ziemlich verlehmt. Sie liegen auf den triassischen 
Dolomiten, bzw. auf basalem Paläogen. Auf der Karte 1 : 200 000 (1964) ist an diesen Stellen 
Sarmatien—Pannonien vermerkt: lithologisch handelt es sich um eine Schotterschichtfolge, stellenweise 
mit Tuf fiten und tuffitischen Tonen und Sand. Auf der Karte im Massstabe 1 : 500 000 (1967) sind sie als 
Sedimente des Tortoniens bis Sarmatiens vermerkt. In der Nähe dieses Aufschlusses treten etwa 1 km 
sudwestlich die an organische Reste reichen Siisswasserkalke auf. Konglomeráte und sandige Konglome­
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Na báze bielokarpatskej jednotky v širšom okolí Hluku vystupujú tzv. hlucké 
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�  �E�%�:�/�*�$�,�0���1�0�%�3�-�*�&�9�3�,�&�+ �+�&�%�/�0�4�,�& �/�&�#�0�-�* �9�"�4�*�"�I �0�1�<�3�"�/�; �3�4�2�&�%�/�0�,�2�*�&�%�0�6�; �3�&�%�*�.�&�/��
�4�8 �/�" �1�2�*�.�:�2�/�0�. �/�:�-�&�9�*�3�,�5�� ���*�&�4�0 �3�" �/�" �%�2�5�)�0�4�/�0�. �/�:�-�&�9�*�3�,�5 �/�"�$�)�:�%�9�"�+�> �6 �9�-�&�1�&�/��
�$�0�$�) �E�%�:�/�*�$�,�0���)�5�3�4�0�1�&�G�3�,�F�$�) �6�2�3�4�*�&�6 �/�" �6�2�$�)�5 ���"�#�8�-�0�/ �5 ���4�2�"�E�0�6�<�$ �" � �;�4�;�2�0�6�"�� ���%�& 
�0 �>�-�0�.�,�8 �" �6�"�-�>�/�8 �1�*�&�3�,�0�6�$�0�6 �3 �2�0�)�0�6�$�0�6�F�.�* �1�2�>�E�,�"�.�* �" �3 �>�-�0�.�,�"�.�* �6�:�1�&�/�$�0�6�&�+ 
�#�2�&�,�$�*�& �"�E �,�"�-�,�"�2�&�/�*�4�0�6 �4�6�0�2�&�/�F�$�) �>�-�0�.�,�"�.�* �4�*�4�=�/�3�,�8�$�) �6�:�1�&�/�$�0�6 �" �'�8�-�*�4�0�6�� ���2�&�,�$�*�& 
�0�#�3�"�)�5�+�> �%�2�0�#�/�; �(�-�0�#�*�(�&�2�<�/�8�� �0�3�4�2�"�,�=�%�8�� �2�"�%�*�0�-�:�2�*�&�� �*�)�-�*�$�& �)�>�# �" �1�0�%���� �1�*�&�3�,�0�6�$�& 
�0�#�3�"�)�5�+�> �(�-�0�#�*�(�&�2�*�/�0�6�> �" �#�*�'�"�2�<�/�0�6�> �.�*�,�2�0�'�"�5�/�5�� �A�-�0�.�,�8 �4�F�$�)�4�0 �)�0�2�/�<�/ �3�> �1�0�2�0�6��
�/�:�6�"�/�; �1�0�%�I�" �-�*�4�0�-�0�(�*�$�,�;�)�0 �$�)�"�2�"�,�4�&�2�5 �3 �)�0�2�/�*�/�"�.�* �#�"�D�3�,�F�$�) �6�2�3�4�*�&�6�� ���0�%�I�" �/�:�-�&�9�5 
�"�1�4�3�,�;�)�0 �"�.�0�/�*�4�5 �" �3�1�0�-�0�G�&�/�3�4�6�" �'�0�2�"�.�*�/�*�'�;�2 �+�& �6 �/�*�$�) �9�"�3�4�>�1�&�/�F �/�"�+�6�8�D�D�< �"�1�4 �" �$�&�-�F 
�"�-�# ���!�� � � �0�4�)�@���� � � �"�/ �9�-�<�,�0�6�: �����
���� ���� ���5�%�"�8 �&�4�"�-�� �����
������ 
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jednotky (F. Chmelík 1971), predovšetkým z oblasti zdouneckého bradla. Berias 
až hauteriv (možno až barrém) tu zastupujú kremito-vápnité, jemne až strednozrnné 
pieskovce, drobnozrnné vápnité zlepence a �I� �+�$�) �4 �(�"�' �-� �#�+�.�F�; �!�+�$�#�.�E�$�#�: �4�8�/�-�(�2�: 
�;�+�.�4�"�$ �  �+� �4�(�"�$ �)�$�,�-�.�7�0�-�-�:�'�. �/�(�$�1�*�.�4�"� �� ���/�2 �  � �+�! �2�3 �0�$�/�0�$�7�$�-�2�3�)�$ �.�# �/�.�#�+�.�F�(�  �#�. 
�-� �#�+�.�F�(�  �-� �)�/�0�4 �	���@�	�
 �, �'�0�3�!�8 �/�.�+�.�'�  �!�+�$�#�.�E�$�#�G�"�' � �F �,�.�#�0�.�E�$�#�G�"�' ���������K�.�4�"�.�4� �F 
�1�+�(�$�-�(�2�G�"�' �4�8�/�$�-�"�.�4 �1 �0�$�*�0�6�E�2� �+�(�7�.�4� �-�G�,�( �.�0�&� �-�(�"�*�G�,�( �7�4�6�E�*� �,�( ���'�+� �4�-�$ �(�'�+�(�"�$ �'�=�!���� 
�*�2�.�0�8 �/�0�$�"�'�8�#�7�  �#�. �-� �#�+�.�F�(�  �7�$�+�$�-�*� �1�2�G�"�'�� �4�7�8�"�-�$ �H�$�0�4�$�-�. �E�,�3�'�.�4� �-�G�"�' �4�8�/�-�(�2�G�"�' 
�;�+�.�4�"�.�4�� �;�+�.�4�"�$ �.�!�1� �'�3�)�= �,�.�#�0�.�E�$�#�:�� �1�(�+�-�. �4�8�/�-�(�2�:�� �1�H� �1�2�( �.�0�&� �-�.�#�$�2�0�(�2�(�"�*�: �/�(�$�1�*�.�4�"�$ 
� �F �/�(�$�1�H�(�2�: �4�8�/�$�-�"�$ �1 �#�.�1�*�.�4�(�2�.�3 �	�����
�����	���L�.�3�� ���0�&� �-�.�#�$�2�0�(�2�(�"�*�: �/�(�$�1�*�.�4�"�$ �  �/�(�$�1�H�(�2�: 
�4�8�/�$�-�"�$ �.�!�1� �'�3�)�= �4 �.�0�&� �-�.�#�$�2�0�(�2�(�"�*�$�) �7�+�.�F�*�$ �'�+� �4�-�$ �0�$�*�0�6�E�2� �+�(�7�.�4� �-�: �1�"�'�0�8�-�*�6 
�%�.�0� �,�(�-�(�%�:�0 �  �7�4�6�E�*�6 �0�(� �1�� ���-�.�F�1�2�4�. �.�0�&� �-�.�#�$�2�0�(�2�(�"�*�:�'�. �,� �2�$�0�(�8�+�3 �1�(�+�-�$ �*�.�+�;�E�$�� 
���1�.�"�(�8�"�(�3 �%�.�0� �,�(�-�(�%�:�0 �,�.�F�-�. �/�.�0�.�4�-� �L �1 � �1�.�"�(�8�"�(� �,�( � �/�2�3 � �F � �+�!�3 �!� �E�1�*�.���+�'�.�2�$�"�*�:�'�. 
�2�6�/�3�� �0�$�1�/�� �1 �-� �)�4�6�E�E�.�3 �H� �1�L�.�3 �'�+�3�"�*�:�'�. � �+�!�3 ������ � � �  �- �7�+�;�*�. �4�8 �(�- ���� ��� ' �,�$�+�;�* 
�	�����	���� 

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

���$�2�0�.�&�0� �%�(�"�*�G �.�/�(�1 

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

���. �E�2�=�#�(�  �4�G�!�0�3�1�.�4 �4�6�/�+�G�4� �� �F�$ �,� �*�0�.�1�*�.�/�(�"�*�G �'�.�,�.�&�:�-�-�6 �4�8�/�$�-�$�" �2�4�.�0�; �4�8�/�$�-��
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cová hmota najmenej troch generácií. Relatívne najstaršie sú pomerne �@�$�-�.�5�� �%� �(�)�  
�&�,�1�=�.���'�$���&�5 �0�3�+� �)���  ��� �2 �(�$�&�,�*�!���/�)�1�� ���0�*�,�$�� ���,�*���)�5�� �0�4�@�=�$�)�*�/ �*�-�.�,�*�#�,���)�)�5 �7�'�*�(�&�1 
�	���B�&�*�-�.�$ ���> �0�1�=�  �
 �(�( �0�* �0�3�+� �)���*���# ���,�/�#� �% �"� �)� �,�3���$�  ���$�)�.�,���&�'���-�.�1 �0 �2�(�1�-�'�  ���� ���� 
���*� '�&�� �	���
������ ���3�+� �)� �� �%�  �*���1�@���%�)�  �(�$�&�,�*�&�,�1�=�.���'�$���&�? �� �(�3 �.���&�(� �, �0�>���1 �0�4�@�=�6 ���'� ���* 
�(� �)�=�6 �*���-���# ���'� �/�,�$�.�*�0� �% ���'� ���* �+�$� �-�@�$�.� �% �+�,�6�(� �-�$�� ���'� �/�,�$�.�*�0�5 ���'� ���* �+�$� �-�@�$�.�5 �'���(�6�)�1�� 
���'� ���* �)� �-�7�0�$�-�'�5 �=�(�/�#�1 �-�7 �@���-�.�* �+�*�+�,� �#�?�����)�5�� �+�,�6�+�����)�  �$ �)���0�2�3�%�*�( �&�*�-�5 �� �+�,�$�+�*�(�6�)����

�� �� �!� �!���������	 

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

�%�7 �)� �2�,� �.� �B�)�5 �� �)� �+�,���0�$��� �'�)�5 �=�$�&�(�5 �2�0�,�-�.�0� �)�$� �� �����-���# �(�$�&�,�*�!���/�)�1 �0 �.�*�(�.�* �.�1�+� �� 
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Analýzy �B���=�$�>���! �&�"�'���*�2�%�(�. �1 �����A�4�&�+�$�0���! �.�2�)���'���(�. �'�����(�%�" �5�+�)���<�'�3�� ���'�" �1 �����@�$�3�!�( 
�&�'�(�=�+�,�.�� �&���,���*�"�2�%�- �+�� �'���1�4�+�$���% ���(�+�,���,�(�$ �B���=�$�>���! �&�"�'���*�2�%�(�. �)�*�� �$�.���'�,�"�,���,�4�.�'�� 
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hodnotenie (k separácii bol použitý zvyšok po rozpustení vápenca v kyseliny 
octovej). Asociácia je chudobná i druhové. Vyskytuje sa v nej len epidot, titanit 
a amfibol a ojedinelé granáty, teda výhradne minerály pochádzajúce z hornín 
brnenského masívu. Je to nepriamy dôkaz toho, že mikrofauna vápencov je pôvodná 
a nie je preplavená z iných (starších) sedimentov. 

Obr. 5. Schematická stratigrafická �������������� �����	������ ���
�������� �� �����	�����������
 �>���'�(�� ����� �4�'� �� �� ���$�?�'� ���� 
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lensis (Harl ton), H. gaultina (Morozova) i Ticinella bejaouaensis Sigal, T. 
praeticinensisSiga 1, T. exgr. raynaudiSigal, resp. T. roberf/(Gandolfi). Všetky 
uvedené druhy rodu Ticinella (najmä posledne menovaný) sa od foriem z ���
�D�#�'�� 
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Vychádzajúc z doterajších mikrobiostratigrafických výskumov zo Západných Kar­
pát môžeme �$�(�'�@�,���,�(�.���H�� �A�� �. �����*�*�4�&�+�$���# �)�(�)�-�%�2���"�" �+ �)�*���.���!�(�- ���*�-�!�- �������
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(Harlton), H. gaultina (Morozova), Ticinella bejaouaensis Sigal, T. praeticinensis Sigal, T. ex. gr. 
raynaudi Sigal, resp. T. roberti (Gandolfi). All the species of the genus Ticinella (especially the last 
one) differ from the forms from ���0�9�$�( �$�) �(�*�-�  ���#���(��� �-�. ���)�� �$�) �'���-�"� �- �/� �.�/�.�� �
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�������
�������������� �������������������� �������)���*�'�!�$���� �
�. �!�*�- �)�0�(��� �-�� �/�#�  �!�$�-�.�/ �"�-�*�0�+ �*�! �!�*�-�(�. ���-�  ���*�(�$�)�6�)�/ �*�1� �- �/�#�  
�.� ���*�)���� 

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

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

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

���& �+� �� �����*�!�* �'�� �+� �� ���/�!�*�+�!�&�� ���2�+�� �'�& �+� �� ���!�*�+�)�!���,�+�!�'�& �'�� �+� �� �
�)���+�������'�,�* ���&�� �'�& �+� �� � �!�*�+�'�)�0 �'�� �+� �� ���'� ���%�!���& 
�
�)���+�������'�,�* �����*�!�& �!�+ �!�* �����&���)���$�$�0 ���*�*�,�%���� �+� ���+ �+� �� �)�����)���*�*�!�'�& �'�� �+� �� ���(�(���) ���,�)���*�*�!�� ���(�!���'�&�+�!�&���&�+���$ �*���� �.���* 

������ 



followed by intensive weathering and peneplanation of the Jurassic deposits. In connection with the 
Upper Jurassic sedimentation cycle some authors (cf. M. Ma lkovský et al. 1974) admit a temporary 
connection of the epicontinental sea of the German-Polish basin with the Alpine-Carpathian geosynclmal 
sedimentation zóne. 
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Róbert Marschalko—Ondrej Samuel 

Poznámky k tektonickej príslušnosti flyšu 
v okolí Sedliackej Dubovej (bradlové pásmo) 

(1 obr. v texte, 1 príloha., anglické resumé) 

Abst r act. The authors describe a profile from the vicinity of Sedliacka Dubová (the Dubová brook). The 
profile is an illustration of the position of conglomerates in a flysch sequence and of the position of Klippes 
to the adjacent rock complexes. On the basis of detail sedimentological and stratigraphical analyses the 
klippe consísting of Títhonian-Neocomian limestones is regarded as an olistolith in coarse-detrital flysch 
beds. In contrast to former opinions the authors regard the flysch bed not as a stratigraphical member of 
the Kysuca group but as an equivalent of a southerner unit denoted as the Klappe serieš near Puchov. 
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C). Litologickú charakteristiku a hrúbku flyšu sme skúmali takmer v súvislom profile 
vyše 1,5 km dlhom. Detailné štruktúry a litologické celky sme znázornili v prilože­
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PRÍLOHA 1 

Obr. IV 
SCHEMATICKÝ PROFIL 

Obr I DEFORMÁCIA HEMIPELAGICKYCH A TURBIDITOVYCH SLIENOV 

Obr V. 
LITOLOGICKÝ A ŠTRUKTÚRNY OPIS 
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Opisované turbidity tvoria megarytmy s rôznou frekvenciou výskytu. �
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R. Marschalko—O. Samuel 

Notes on tectonical appurtenance of flysch around Sedliacka 
Dubová (Klippen Belt) 

Summary of Slovák text 

Recently a greater attention wad paid to the Pieniny structures of the West Carpathians. The research ís 
aimed at detailed stratigraphy and sedimentology as principál criteria for paleogeographical and 
tectonical reconstruction of this intricate sequence of the West Carpathians. 

Well exposed sequences of the Klippen Belt in the centrál and upper Orava facilitate detailed study of 
sedimentological phenomena and of stratigraphy. So far the presence of the Pieniny unit has been 
supposed in a Zóne northward of Sedliacka Dubová and Dlhá on Orava r. The supposition was based 
úpon the presence of the Upper Cretaceous Puchov marls whilc conglomerate at Široká and Krivá were 
referred to as transgressive. The cross-section Sedliacka Dubová (the Dubová brook) display position of 
the conglomerates in the sequence and the relatíon of the klippes to the adjacent rock associations. 

In the profile the almost continuously exposed flysch sequence isassociated wíth repeated occurrences 
of Jurassic through Lower Cretaceous klippes. The bottom part of the profile (A) consists of flysch 
graded-bedded massive sandstones predominant. 

The bottom part of the flysch is separated from its middle part by a klippc of Tithonian-Neocomian 
limestones. Position of the klippe is conformable with stratification of the surrounding flysch (Illustr. 
l .c ) . Samples from the immediate substratum and overlier of the klippe are indicative of the 
Cenomanian age. Interestingly, there are no traces of tectonic deformation on the contact of the klippe 
with the subjaccnt flysch. The upper contact is also conformable with the flysch sequence. Then the klippe 
might háve been formed owing to gravitational slumping from the adjacent uplifted margíns into the 
environment of the turbidite Cenomanian. The klippe is a large olistolite. 

The middle part of the profile (B) consists of flysch 700—750 m in thickness. The flysch mostly consists 
of sandstones turbidites (75%) with sandstone/marlstone ratio ranging up to 3 : 1. Thicker beds are 
conglomeratic. They are included in a megarhythm. In the middle part of the flysch are isolated 
conglomerate bodies. The conglomerate body (30 m) is non-sorted. Pebbles (up to 40 cm) consist of 
carbonate (50 %), volcanic (30 %) and partially of clastic rocks. The conglomerates slumped are regarded 
as a reflection of seismotectonic events on the slopes of the trough. 

Analogous phenomena can be observed throughout the Klippen Belt since the Albian. They are results 
of increasing orogenic activity in the West Carpathians. 

Higher up in the cross-section are variegated marls of the Puchov type. Their amount increases towards 
the overlier. In the top of the middle part of the cross-section there again is the klippe but its immediate 
contact with the folded finerrhythmical flysch is hidden. 

It is therefore impossible to find whether the deformcd slice in the substratum of the klippe is a body 
resulting from tectonic contact or a slump deformation. 
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The upper part of the profile (C) differs from the middle part in a horizon of variegated marls and in an 
extensive slump body. The slump body extends over the dištance of 2—2,5 km and its thickness is 
40—80 m. The body consists of deformed flysch beds distributed in a marlaceous matrix. In its lower part 
the slump body has a náture of a simmictite (pebble mudstones). It is covered by marls and flysch 
extending up to the termination of the bed sequence. The beds are composed of finegrained turbidite 
sands and according to microfauna they are Coniacian in age. 

Microbiostratigraphical analysis of the cross-section 

The samples from the lower part of the profile (A) are poor in microfauna (samples 1—3). They contain 
mostly agglutinated foraminifers described (1977, p. 59) from a megarhythm of the cross-section Oravský 
Podzámok—Široká. Only in the samples 1. and 2 are occasional rotalipores from the spectrum of 
Rotalipora ex gr. cushmani (M o r r o w). Rotalipores in a marlstone facies i.e. in the Kysuca succesion (the 
Lalinok beds) are characteristic of the Upper Cenomanian. 

The samples 3—7 are from the middle part of the cross-section. They contain some platy double-
keeled globotruncanes. Comparatively most frequent species are Globotruncana coronata Bol U and 
Globotruncana angusticarinata Gandolf i. The two species in marlaceous facies of the Klippen Belt are 
as a rule indicative of the Coniacian age of sediments. Although no further stratigraphically significant 
forms were found in the samples analyzed, we still suppose — in analogy with other flysch sequences and 
according to the náture of overlying associations the Coniacian age of the flysch beds of the middle part of 
the profile. • 

A stratigraphically differcnt assemblage has been found in the immediate overlier of the klippe. In 
contrast to the preceeding samples, the sample analysed contains mostly pclagic foraminifers with 
prevalence of Thalmanninella ticinensis ticinens/s(Gandolfi), T. ticinensis subticinensis (Gandolf i), 
Ticinella roberti (Gandolfi) and Hedbergella ax gr. trocoides (Gandolfi). According to dáta 
published and the results of investigations in the West Carpathians, the two first forms from the above 
species appeared for the first time in the Upper Albian (cf. J. Sa I a j —O. Sa m ue I 1966). As a rule, they 
occur in association with the species of the genera Ticinella and Hedbergella. In the association also older 
Barreme-Aptian forms occur occasionally. On the grounds of sedimentological, stratigraphical and 
biofacial analyses we assume that a relict of sediments in an immediate contact with the klippe of the 
Sub-Pieniny group may prove (as mentioned above) that in the originál klippe the stratigraphical 
succession was complete up to the Albian and at present it is in the position of the Coniacian flysch as also 
proved by further samples analyzed from the facies. 

Of the upper part of the profile (C) the samples 8— 11 are illustrative. In contrast to the middle part of 
the cross-section (B) all the samples are rích especially in planctonic foraminifers. Most plentiful are 
Globotruncana coronata Bolli, Globotruncana linneiana linneiana (Orbigny) and rare or frequent 
Globotruncana angusticarinata Gandolfi. Benthonic forms are not plentiful in any of the assemblages 
examined. Among individual forms the following species were identified: Dorotbia oxycona (Reuss), 
Pleurostomella sp., Gyroidina nitida (Reuss), Eponides sp., Stensioeina praexsculpta (Keller), 
Epistomina (Hoeglundina) favosoides (Egger), Ostracoda div. sp. As regards quantity and species, the 
composition of the assemblages is more-or-less the samé in all the samples mentioned, they are referred to 
as Coniacian, mainly on the basis of planktonic foraminifers. 

Notes on tectonic appurtenaifce of the area at Sedliacka Dubová 

It has been known that stratigraphical members of the Pieniny succession in its classical facies in the valley 
of the river Kysuca diff er from the members described both in lithology and in thickness. The Cenomanian 
bed sequences in the Pieniny unit consist at the bottom of grey hemipelagic marls 5— 15 m in thickness, in 
the middle — of variegated dark-red hemipelagic marls (30—60 m), and in the area near Sedliacka 
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Dubová the Cenomanian members range up to 300—400 m and more in thickness and they belongto the 
mature flysch. The substantial lithostratigraphical difference indicates that in the Orava segment of the 
Pienides the Pieniny unit is either facially transformed or there is the southern equivalent of the unit 
known from Puchov, i.e. the Klape unit. A .Began— O.Samue l (1975) assume that asimilarconclusion 
can be made about the flysch near Oravský Podzámok, between, Krivá and Dlhá and at Krásna Hôrka. 
Since there are two types of klippes, i.e. the Pieniny and the Sub-Pieniny klippes, they alone cannot be 
reliable criteria for determination of tectonic appurtenance as also known from other parts of the Klippen 
Belt (R. Marscha l ko 1978). Their arrangement is disorderly, frequently chaotic. without belonging to 
the respective stratigraphical cover and their succession is reverse toward the surrounding flysch. So far 
the phenomena háve been explained excludingly tectonically (D. A n d r u s o v 1938, 1945, 1959). Our 
investigations show that the klippes-olístholites-allochthonous plates might háve resulted from gravita-
tional processes simultaneous with flysch. It follows that the presence of klippes is not unambiguously 
índicative of tectonic appurtenance of .he Zóne. For this reason, the problém of tectonic appurtenance of 
the flysch around Sedliacka Dubová remains open and should be investigated in the future. 

Exp lana t i ons to I l l us t ra t ion 1 

Fig. 1 Deformation of hemipelagic and turbidite marls 
Fig. 2 Submarine slump body with deformed flysch beds 
Fig. 3 Geological map of Klippen Belt at the north of Sedliacka Dubová and Dlhá on Orava r. 
( S = l : 25 000) 
I3-Ci=Títhonian-Neocomian (Pieniny unit); I2—h = Dogger-Malmian (Czorsztyn limestone); 
I 2 _ I 1 = Gogger (? Dubpieniny Unit); I2 = Aalenían and Doggerian; Zl = conglomerates (Cenoma­
nian) ; Fl = flysch (Albian, Coniacian); PE = variegated marls (Coniacian). 
Fig. 4 Schematic cross-section 
Fig. 5 Lithological and structural description a — Variegated marls alternate with grey and dark laminae 
of marls; in the marls are finegrained sandstones (5—10 cm in thickness) with current-ripple lamination 
and scour marks at the base of beds. 
b — Flysch beds. 3—5 cm in thickness with inconspicuous gradation in marls. Within the bed sequence are 
deformations of sandstones (the "rumpled vat paper type") and deformations of marls with continuous 
beds preserved (detail I). 
c — Slump body (simmíctite) with clasts and blocks (2—6 m) of sandstones, marls deformed into folds 
(intraclasts). Groundmass is marlaceous, with pebbles (unsupported framework); the slump body is 
surrounded by variegated marls without pcbble clasts. 
d — A klippe of Doggerian-Malmian limestones of the Sub-Pieniny serieš rests concordantly — without 
any traces of tectonic deformation in variegated marls. 
e — Fine-rhythmical flysch with of conglomerates (1—2 m). 
f — Tectonic deformations (folds and crushing) of sandstones in the continuation of the klippe. The 
sandstones are a component of the typical flysch (bed thickness is 60—80 cm) with A—C Bouma's 
intervals. 
g — Flysch with sandstones (60—80 cm in thickness) predominant. The sandstones — typical turbidites 
(A—C Bouma's interval) with intraclasts of marls (sandy) contain current marks and marks. In the flysch 
are conglomerate bodies (1—2 m thick) with graded budding with well rounded pebbles (to 6 cm), 
h — A large conglomerate body (20—30 m) non-sorted. Pebbles are in sandstones groundmass. They are 
well rounded. Predominant are carbonate rocks (above 50%), volcanic (above 30%), clastic (above 
10%), intrusive and metamorphic rocks. 
ch — In the bed sequence. thick beds — turbidites (40 cm—3 m) and conglomerates (2—3 m) are 
increasing in amount while thin beds (5—10 cm) decrease. The conglomerates are graded-bedded with 
sandstones groundmass, with smooth underside, without erosive channels. 
i — A klippe of Tithonian-Neocomian limestones of the Pieniny group in a normál non-deformed flysch 
sequence. Tectonic deformation is more distant from the klippe. Flysch-turbidites with Bouma's intervals. 
Thickness of beds and grain size increase toward the base without larger megarhythm terminating with 
conglomerate. For the megarhythms refining upward typical is absence of fine-grained thin turbidites. 
Conglomerates are graded-bedded with the maximum pebbles up to 16 cm in size, with carbonates 
predominant (40%) and with equal ratio of volcanic metamorphic and clastic rocks. 
VI — Paleocurrents 
VII — Microfauna 

Translated by E. Jassingerová. 
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Karol Borza—Eduard Kóhler—Ondrej Samuel 

Chronostratigrafia spodnej kriedy a jej aplikácia 
na Západné Karpaty 

2. obr., 4. tab. v texte 

Abstract. The authors deal with chronostratigraphic units of the Lower Cretaceous. The single stages 
are described with respect to their history and to the present trends. Basing on thorough analysis and 
trying to avoid confusions caused by differences in the attitude to chronostratigraphic units, the authors 
attempt for applying the existing dáta on the area of the West Carpathians. 

Úvod 
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Krieda a jej rozdelenie 

Názov „krieda" zaviedol do literatúry roku 1833 Omalius d'Halloy (pôvodne 
„terrain crétacé", názov odvodený od latinského slova creta krieda). Tento autor 
definoval kriedu iba litostratigraficky a �������K�  �#�-�$�F�-�H�"�' �'�K� �#�;�1�* �7�.�#�/�.�4�$�#�8 �)�$�'�. 
�B�2�$�0�0� �(�- �"�0�:�2� �"�:�� �>�1�$�*�3 �,�$�#�7�( �*�.�-�2�(�-�$�-�2�8�+�-�6�, �4� �+� �-�&�(�-�(�$�-�.�,�� �  �!�(�$�+�.�3 �*�0�(�$�#�.�3 
�1�$�-�.�-�(�$�-�3 �4 �/� �0�;�G�1�*�.�, �!� �7�:�-�$�� ���.�1�2�3�/�.�, �I� �1�3 �1�  �3�1�2�8�+�(�+�. �#�-�$�F�-�: �����L� �2�(�$ �*�0�(�$�#�6�� 
�*�2�.�0�: �7� �I�;�-�  �!�$�0�0�(� �1�(�$�-�.�, ���4� �+� �-�&�(�-�(�$�-�.�, �1�� �	���� �  �*�.�-�I�; �,� � �1�2�0�(�"�'�2�(�$�-�.�,�� 

���.�7�#�$�+�$�-�(�$ �*�0�(�$�#�6 �-�  �1�2�3�/�-�$ �/�0�$�F�+�. �#�+�'�H�, �4�H�4�.�)�.�,�� �*�2�.�0�H�, �1�  �1�I� �1�2�( �!�3�#�$�,�$ 
�
�������������� �	 �J� �+�F�.�, �2�$�5�2�$�� ���.�1�2�3�/�-�$ �1�  �4�6�*�0�6�F�2� �+�(�7�.�4� �+�. � �) �0�.�7�#�$�+�$�-�(�$ �*�0�(�$�#�6 �-�  �#�4�$�� 
� �+�$�!�. �2�0�( �.�#�#�$�+�$�-�(� �� 

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

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

���0� �-�(�"�  �,�$�#�7�( �)�3�0�.�3 �  �*�0�(�$�#�.�3 

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

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

�� �� �*�$�# �1�  �4 �-� �F�$�) �&�$�.�+�.�&�(�"�*�$�) �+�(�2�$�0� �2�>�0�$ �!�$�G�-�$ �/�.�3�G�;�4� �)�> �1�*�0�8�2�$�-�: �2�4� �0�6 �"�'�0�.�-�.�1�2�0� �2�(�&�0� �%�(�"�*�H�"�' �.�7�-� �I�$�-�; 
���!�$�0�(� �1�� � �/�2�� � �+�! � �2�J������ �4 �/�0�$�#�+�.�G�$�-�.�, �/�0�;�1�/�$�4�*�3 �4�$�#�.�,�$ �  �#�=�1�+�$�#�-�$ �/�.�3�G�;�4� �,�$ �-�$�1�*�0�8�2�$�-�: �2�4� �0�6�� �-� �*�.�K�*�. 
�4�$�-�3�)�$�,�$ �7�-� �I�-�> �/�.�7�.�0�-�.�1�M �'�(�1�2�.�0�(�"�*�:�,�3 �4�H�4�.�)�3 �"�'�0�.�-�.�1�2�0� �2�(�&�0� �%�(�"�*�H�"�' �/�.�)�,�.�4�� 
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ridgienom a je nejednotné �����������L�3�9�%�2�J �2�% �(�9�% �%�0�)�&�3 �7�5�- �1�)�2�H�-�) �'�)�0�/�: �6 �2�)�.�%�6�2�J�1�- 
�,�5�%�2�-�'�%�1�-�� ���)�1�3�I�2�3 �������������M �%�2�- �2�% �7�3�� �I�) �6�7�%�2�3�9�)�2�-�) �,�5�%�2�-�'�) �1�)�(�;�- �.�8�5�3�8 �% �/�5�-�)�(�3�8 
�9 �3�&�0�%�6�7�-�%�'�,�� �/�(�) �*�%�8�2�% �2�)�1�%�0�% �7�)�7�J�(�2�: �'�,�%�5�%�/�7�)�5�� �9�:�'�,�<�(�;�% �6�/�@�5 �; �1�-�)�6�7�2�:�'�, 
�1�3�I�2�3�6�7�>�� �2�)�I �;�3 �6�2�%�,�: �4�3 �4�5�)�6�2�)�. �/�3�5�)�0�<�'�-�-�� �4�5�) �/�7�3�5�A �1�2�3�,�3�/�5�<�7 �(�3�7�)�5�%�; �2�-�) �6�A �%�2�- 
�������	���	���K�2�= �4�3�(�/�0�%�(�:�� 
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stratigrafickým rozšírením tintinín v Západných Karpatoch (K. Borza 1969). 
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berriasienu do bázy zóny s Berriasella jacobi (riešenie 2 a 4; porovn. Ch. P o m e r o 1 
1975). Toto posunutie hranice by bolo výhodné i z ���R�%�(�-�7�/�% �4�3�9�N�-�8�-�% �8�-�2�8�-�2�A�2�� �0�)�&�3 
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objavujú nové rody hlavonožcov (Kilianella, Thurmanniceras, Olcostephanus), 
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Hégarat 1971, 1973,P. Donze—G. Le Hégarat 1972) viedli k podrobnejšie­
mu rozdeleniu berriasienu na základe amonitových faun (od dola nahor): 
— zóna s Berriasella grandis 
— zóna s Neocomites occitanicus: 

podzóna s Neocomites subalpinus 
podzóna s Berriasella privasensis 
podzóna s Dalmasiceras dalmasi 

— zóna s Berriasella boissieri: 
podzóna s Berriasella picteti 
podzóna s Berriasella callisto. 

Na základe amonitových fáun je hranica medzi tithonienom a berriasienom (a teda 
aj hranica medzi jurou a kriedou) vedená medzi podzónou s Berriasella jacobi 
(tithonien) a zónou s Berriasella grandis (spodný berriasien), vrchná hranica medzi 
podzónou Berriasella callisto a najnižšou podzónou valanginienu — podzónou 
s Thurmanniceras petransiens. 

Amonitovými zónami berriasienu boreálnej oblasti sa nebudeme ������������������ �	������ 
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colomiDoben, Calpionella alpina Lorenz, Calpionella elliptica Cadisch, Tintin­
nopsella carpathica (Murgeanu etFi l ipescu), Tintinnopsela doliphormis (Co­
lom), Tintinnopsella longa (Colom), Calpionellopsis simplex (Colom), Calpio­
nellopsis oblonga (Cadisch), Remaniella cadischiana (Colom), Remaniella 
dadayi (Knauer) a Lorenziella hungarica Knauer et Nagy. 
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Z oblasti vnútorných jednotiek Západných Karpát neboli ani z bradlového pásma 
doteraz podrobne opísané malé foraminifery berriasienu, pretože je tento ���	�
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Vyše 200 m hrubý hauterivien vo vokontskej pelagickej fácii juhovýchodného 
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���$�"���1�<�.�.�)�-�!�.�.�� �����������������$�" �"�/�.�%�&�����1�%�*�/�� ���������������������H�4�#�K�%�1�����1�<�.�.�)�-�!�.�. 
�! �����������������$�" ������� �#���������1�<�.�.�)�-�!�.�.�� ���! �7�8�+�,�!�$�% �.�!�.�/�+�<�.�/�5 �.�%�-�/�E�.�/ �0�1�%�2�.�% 
�2�3�!�.�/�5�)�L �(�1�!�.�)�#�4 �-�%�$�7�) �5�!�,�!�.�'�)�.�)�%�.�/�- �! �(�!�4�3�%�1�)�5�)�%�.�/�-�� �!�+�/ �3�/ �5�6�0�,�F�5�! �7 �0�1�8�# 
�5�)�!�#�%�1�F�#�( �!�4�3�/�1�/�5 ���0�/�1�/�5�.�� ���� � � �1�<�. � . �) �- � ! � . �. �	�������� ���� � � �1�%�*�/ �	�������� ���� ���8�,�$�)��
�A���%�+�% �	�������� ���� ���%�%�, �	�������� ���� ���!�.�)�5�)�3 �%�3 �!�,�� �	������ �! �)������ �  �+�!�$�/�2�;�. �2�! 
�5 �(�!�4�3�%�1�)�5�)�%�.�% �5�6�2�+�6�3�4�*�% �	�������"������ �����������"� �������!�� ���/� '�,�%�1�� �	�������"������ �%���������!�� ���/�1�7�! 
�! ���#���������"� �������!�� �&���������!�( ���/�1�7�!�� 

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

Stratotyp nebol stanovený. 
Autor ���������I�&�/�*�"�� ���� �!�)�6�3�.�"�/�/ �����
�
�� 

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

���)�����5�'�.�,�2�: �������	 

���� �)�����5�'�;�,�2�: �������� 

���� �"�6�7�)�*�5 �������
 

���� ���3�5�(�3�7 �������� 

�� �"�6�7�)�*�5 �������	 

���� �!�*�2�*�8�.�*�5 �������
 

���� ���&�:�*�5 �������� 

�� �)�* ���&�4�4�3�5�*�2�6 �������
 

�%�� ���.�0�.�&�2 �������� 

���� ���� �"�4�3�6�- �����	�� 

�� ���.�,�2�3�7�9 �������� 

�! ���2�2�/�1�&�2�2 �������� 

�����>�������������� �"���������$�����$ �� 

���� �����&�#����� �  �#�!�)�&������ �"�!�� �"�!�����!�� � ���!���!�������  �������+ ���#�������!�'�+ �$�*�#���& �"�!���!�#���� ���&�#���� �%������ �/���$�!�'�. �+�$���� 
�������)�� ���&�#�$���.�� �"�!�#�%����� ������� �!�� �� �%���#�����*�#�!���� ����� �%�! ���&�%�!�# � ���$�%��� �!�'���� �%�(�"�!�'�. �"�#�!�������� 

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

���0�,�6 �������
 ���� ���&�4�0�3 �7�9�5�7�0�3�*�- �7�"�-�"�/�(�*�/�*�&�/ �" �7�H�4�-�0�7�/�& �6�7�*�&�%�0�-�� �G�& �*�%�& �0 �4�1�0�%�/�H �4�5�6�1�&�L �4�,�6�1�*�/�9 
�/�&�0�,�0�.�*�&�/�� ���0�,�6 �������� �7�9�.�&�%�:�*�- ���� ���0�2�6�"�/�% �7 �3�;�.�$�* �7�"�-�"�/�(�*�/�*�&�/�6 �#�&�3�3�*�"�4�*�&�/�� ���� �������	 ���� � �5�6�%�&�3 
�0�#�.�&�%�:�*�- �/�&�0�,�0�.�*�&�/ �/�" �7�3�4�5�&�7�/�? �4�<�3�*�6�� �,�5�0�3�? �0 �3�0�, �/�&�4�,�>�3 ���� ���&�/�&�7�*�&�3 �/�"�:�7�"�- �)�"�6�5�&�3�*�7�*�&�/�0�.�� 

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

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

���3�0�3�/�:�-�9�1 �3 �7�4�3�(�2�)�. �/�6�-�)�(�) ���<�=�:�)�6�; �/�3�0�3�/�:�-�% �4�9�&�0�-�/�3�:�%�2�? �: ���?�6�2�3�-�6�)�7 �(�9 ����� ���������� ������ �7�8�6�� �����
�� 
�4�6�-�4�C�K�R�% �4�3�:�%�L�3�:�%�R �2�)�3�/�3�1�-�)�2 �<�% �<�3�7�/�9�4�)�2�-�) �7�8�9�4�Q�3�: ���G�+�6�3�9�4�)�1�)�2�8 �(���?�8�%�+�)�7���� �% �(�3�4�3�6�9�N�9�.�) �,�3 
�3�&�1�)�(�<�-�R �2�% �8�6�- �2�%�.�7�4�3�(�2�)�.�K�-�) �7�8�9�4�2�) �/�6�-�)�(�;�� �&�)�6�6�-�%�7�-�)�2�� �:�%�0�%�2�+�-�2�-�)�2 �% �,�%�9�8�)�6�-�:�-�)�2�� �"�3�8�3 �/�3�1�4�6�3�1�-�7�2�? 
�6�-�)�K�)�2�-�) �2�-�) �.�) �< �,�P�%�(�-�7�/�% ���)�(�<�-�2�=�6�3�(�2�?�,�3 �7�8�6�%�8�-�+�6�%�*�-�'�/�?�,�3 �/�A�(�9 �4�6�@�4�9�7�8�2�? �% �4�6�)�8�3 �8�6�)�&�% �8�6�:�%�R �2�% 
�3�(�7�8�6�=�2�)�2�@ �8�)�6�1�@�2�9 �2�)�3�/�3�1�-�)�2 �<�3 �7�8�6�%�R�+�6�%�*�-�'�/�)�. �0�-�8�)�6�%�8�C�6�;�� 

� � �%�6�6�?�1�-�)�2 ���&�%�6�?�1�� 

�!�8�6�%�8�3�8�;�4�� �<�=�4�%�(�2�) �3�( �3�&�'�) ���2�+�)�0�7 �: �.�9�,�3�:�M�'�,�3�(�2�3�1 ���6�%�2�'�C�<�7�/�9 ���%�7�- �	�
 �/�1 
�:�M�'�,�3�(�2�) �3�( �3�&�'�) ���%�6�6�?�1�)���� 
���9�8�3�6 �3�<�2�%�N�)�2�-�% � � � � � � � � �3 �5 �9 �%�2�( �	�����
�� 

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

���� � � �3�5�9�%�2�( �'�,�%�6�%�/�8�)�6�-�<�3�:�%�0 �7�:�3�. �7�8�9�4�)�Q �*�%�9�2�-�7�8�-�'�/�;�� �2�)�7�8�%�2�3�:�-�0 �.�)�,�3 �7�8�6�%�8�3�8�;�4�� 
�%�0�) �9�:�-�)�(�3�0�� �L�) �8�;�4�; �.�)�,�3 �7�8�9�4�Q�% �7�% �2�%�'�,�=�(�<�%�.�C �: �.�9�,�3�:�M�'�,�3�(�2�3�1 ���6�%�2�'�C�<�7�/�9 �4�6�- 
�3�&�'�-�%�'�, ���%�6�6�?�1�) �% ���2�+�0�)�7�� 

���6�- �4�6�@�0�)�L�-�8�3�7�8�- ���3�0�3�/�:�-�% �3 �7�4�3�(�2�)�. �/�6�-�)�(�) �6�� �	������ �7�% �6�3�<�4�6�C�(�-�0�- �4�6�=�'�)�� �/�8�3�6�? �1�%�0�- �<�% 
�'�-�)�P �2�=�.�7�R �7�8�6�%�8�3�8�;�4�� �#�/�=�<�%�0�3 �7�%�� �L�) �: �3�/�3�0�@ ���%�6�6�?�1�) �2�-�) �7�C �:�,�3�(�2�? �4�6�3�*�-�0�;�� �%�0�) �4�6�- 
�'�)�7�8�) �:�)�(�C�'�)�. �< ���2�+�0�)�7 �<�=�4�%�(�2�M�1 �7�1�)�6�3�1 �7�% �2�%�K�-�)�0 �4�6�3�*�-�0�� �: �/�8�3�6�3�1 �.�) �<�%�'�,�;�8�)�2�M 
�2�)�4�6�)�6�9�K�)�2�M �:�6�7�8�)�:�2�M �7�0�)�( �3�( �&�)�6�6�-�%�7�-�)�2�9 �(�3 �/�3�2�'�% �&�%�6�6�?�1�-�)�2�9�� �!�8�9�4�)�Q �&�%�6�6�?�1�-�)�2 �.�) 
�8�9 �:�;�:�-�2�9�8�M �:�3 �*�=�'�-�- �:�=�4�)�2�'�3�: �% �7�0�-�)�2�-�8�M�'�, �:�=�4�)�2�'�3�:�� �3�6�+�%�2�-�'�/�? �<�:�;�K�/�; �7�C �:�)�P�1�- �N�%�7�8�?�� 
�2�%�.�1�> �%�1�3�2�-�8�; �% �*�3�6�%�1�-�2�-�*�)�6�;�� �"�)�2�8�3 �8�;�4 �.�) �4�3�(�6�3�&�2�) �3�4�@�7�%�2�M �: �4�6�=�'�- � �� � � �9�7�2�%�6�(�% 
�)�8 �%�0�� ���	�����
���� �4�6�-�N�3�1 �0�-�8�3�0�A�+�-�9 �% �1�%�/�6�3�*�%�9�2�9 �3�4�@�7�%�0 � �� � � �9�7�2�%�6�(�3�� �*�3�6�%�1�-�2�-�*�)�6�; �!�� 
� � �9 �- �0�0�%�1�) �%�� � � � ! � - �+�%�0 �%�2�%�2�3�*�3�7�@�0�-�)�����������3�9�'�,�?�����%�8�3�1�8�3�7�8�6�%�8�3�8�;�4�)�:�;�1�)�(�<�-�0� �� 
� � �9�7�2�%�6�(�3 �2�%�7�0�)�(�3�:�2�? �%�2�8�-�1�3�2�-�8�3�:�? �<�A�2�;�� �7�4�3�(�2�M �&�%�6�6�?�1�-�)�2 �F �<�A�2�% �7 �����
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vrchný barrémien — zóna so Silesites seranonis, podzóna s Leptoceras puzosianum, 
podzóna s Heteroceras astieri, podzóna s Hemihoplites feraudi. 

Výskum foraminifér a nanofosílií na stratotype neviedol k vymedzeniu biozón. 
Hranice barrémienu sú amonitovými zónami �������	���	���H�.�% �#�(�!�1�!�+�3�%�1�)�7�/�5�!�.�: �! �.�%�5�6��

�5�/�,�8�5�!�*�> �5 �2�>�H�!�2�.�/�2�3�) �$�)�2�+�4�2�)�%�� ���"�! �5 �-�)�.�4�,�/�2�3�) �"�/�,�) �2�0�/�1�6 �/ �7�!�1�!�$�%�.�; �7�<�.�6 �2�/ 
���"���$�����#���$�!������������ �������$���������"�#���#���� ������ �3�)�%�3�/ �5�6�1�)�%�E�)�, ���� ���)�,�)�!�. �����������A�������	�� 
�7�!�1�!�$�%�.�;�- �3�%�*�3�/ �7�<�.�6 �$�/ �.�!�*�5�6�E�E�)�%�(�/ �(�!�4�3�%�1�)�5�)�%�.�4�� 

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

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

���! �7�8�+�,�!�$�% �2�>�H�!�2�.�:�(�/ �2�3�!�5�4 �5�G�2�+�4�-�4 �5 � �8�0�!�$�.�G�#�( ���!�1�0�!�3�/�#�( �.�)�% �*�% �7�!�3�)�!�I �-�/�F�.�: 
�0�1�%�2�.�: �2�3�!�.�/�5�%�.�)�% �(�1�!�.�;�# �-�%�$�7�) �(�!�4�;�%�1�)�5�)�%�.�/�- �! �"�!�1�1�:�-�)�%�.�/�- �0�/�$�I�! �&�/�1�!�-�)�.�)�&�:�1�� 
���)�%�E�%�.�)�% �3�/�(�3�/ �0�1�/�"�,�:�-�4 ���K�!�F�4�*�% �$�/ �7�.�!�H�.�%�* �-�)�%�1�6 �#�(�!�1�!�+�3�%�1 �2�%�$�)�-�%�.�3�/�5�� �!�+�/ �!�* 
�.�%�$�/�2�3�!�3�/�+ �5�(�/�$�.�G�#�( �0�1�/�&�)�,�/�5�� ���/�$�I�! ���� ���8�,�!�* �!�A���� ���!�-�4�%�,�! ������������ �"�!�1�1�:�-�)�%�. 
�)�.�$�)�+�4�*�> �!�2�/�#�)�8�#�)�%�� �5 �+�3�/�1�G�#�( �2�! �5 �0�/�0�4�,�8�#�)�) �0�,�!�.�+�3�/�.�)�#�+�G�#�( �&�/�1�!�-�)�.�)�&�:�1 �A �2�+�,�!�$�!�*�>��
�#�)�#�( �2�! �(�,�!�5�.�% �7 �$�1�4�(�4 �����������!���������� �����(�!�����!���#�������� � � � � � , � ! �%�2�2�. �%�1�� �! ���������������������� 
�����������������!�(�����������������"�� �#�&� ������ � � � � � ! � . �$�/�, �&�)�� �A �/�"�*�!�5�4�*�% �������������������!������������ �������� �� �/ ���� �) ��
�A���/ �%�"�,�)�#�(�A���! �0�0�!�. �! �	�����%�������������!�������(�� �"�$�����!���#�������� � � � � � ! �0�0�! � . � � �� �!�+�/ �!�* �5�%�I�-�) 
�7�1�)�%�$�+�!�5�/ �2�! �5�6�2�+�6�3�4�*�>�#�) �$�1�4�( �
���$� ������������ � �!���#�$�����!�����" ���/�,�) �)�� ���6�E�E�)�% �-�%�.�/�5�!�.�; 
�!�4�3�/�1�) �$�8�5�!�*�> �/�"�*�!�5�%�.�)�% �0�/�2�,�%�$�.�% �-�%�.�/�5�!�.�:�(�/ �$�1�4�(�4 �$�/ �5�7�K�!�(�4 �2�/ �7�<�.�/�4 �
���$� ����������
���� � �!���#�$�����!�����"�� �+�3�/�1�> �0�=�5�/�$�.�% �.�! ���1�)�.�)�$�!�$�% �2�3�!�.�/�5�)�, ���� ���� ���/�,�) �) �������
�
�� 
�! �0�/�5�!�F�/�5�!�, �*�4 �7�! �2�0�/�$�.�/�!�0�3�2�+�>�� ���%�2�+�=�1 �������
���� �*�4 �0�/�2�4�.�4�, �.�)�F�E�)�% �! �$�8�5�!�*�> �$�/ �5�7�K�!�(�4 
�2 �5�1�#�(�.�G�- �"�!�1�1�:�-�)�%�.�/�- �! �.�!�*�2�0�/�$�.�%�*�E�;�- �!�0�3�)�%�.�/�-�� ���8�3�/ �)�.�3�%�1�0�1�%�3�8�#�)�! �*�% �5 �2�>�,�!�$�% �!�* 
�2 �0�/�7�.�!�3�+�!�-�) �"�)�/�2�3�1�!�3�)�'�1�!�&�)�#�+�:�(�/ �5�G�2�+�4�-�4 ���� ���!�,�!�*�! �! ���� ���!�-�4�%�,�! ������������ �7�/ 
� �8�0�!�$�.�G�#�( ���!�1�0�8�3 �2 �3�G�- �1�/�7�$�)�%�,�/�-�� �F�% �4�5�%�$�%�.�; �!�4�3�/�1�) �5�7�K�!�(�4�*�> �+�!�1�0�!�3�2�+�> �"�)�/�7�<�.�4 
�	�����%�������������!�������(�� �"�$�����!���#�������� �)�"�! �.�! �5�1�#�(�.�G �"�!�1�1�:�-�)�%�.�� �  �"�%�.�3�<�7�.�6�#�( �&�/�1�!�-�)�.�)�&�:�1 
�"�!�1�1�:�-�)�%�. �)�.�$�)�+�4�*�> �!�2�/�#�)�8�#�)�%�� �5 �+�3�/�1�G�#�( �2�! �/�"�*�!�5�4�*�> �2�0�/�,�4 �$�1�4�(�6 ������������������ �������� 
�!�$�����" �� �% �4 �2 �2�� �	�������!���#�������������" �����!�#�����"�#�������� �����!�#�����"�#�������� � � � � �%�3�%�. �2�3� ! �%�$�3� � �� ���&�!������������ 
�����(�!�����!���#�������� ���/�1�/�7�/�5�!�� �
� ���"�#���������� �����!���#�'���������� ���������#�� � � � ! �1�3�%�.�2�3�%�)�. �� � � �%�3�3�%�. ��
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vápencoch karpatského barrémienu sa vyskytujú aj orbitolinidné foraminifery, ale 
tieto doteraz neboli podrobnejšie študované. 
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Názov urgo-aptien zaviedol r. 1868 A. Leymerie pre sedimenty aptského veku v Pyrenejách. kde sa 
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�����
���������� ������ �
��������� �.�,�&�1 �2�? 
�7�8�6�&�8�.�,�6�&�+�.�(�0�J �:�J�>�3�&�2�� �1�*�'�4 �4�>�3�&�K�9�/�* �6�4�>�-�6�&�3�.�* �'�*�)�4�9�1�.�*�3�9 �& �,�&�6�,�&�7�.�*�3�9�� �% �4�7�8�6�&�0�B�) 
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Vrchný aptien 
Gargasien (gargas) 

Stratotyp: medzi obcami Apt a Gargas v juhovýchodnom Francúzsku. 
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Mikrofosíliami nie je spodná hranica aptienu ešte doložená. Vo vrchnom aptiene 
sa z tintinín objavuje Deflandronella tenuis Trejo a Deflandronella veracruzana 
Trejo. M. Trejo (1975) vytvoril na základe výskytu tejto asociácie vo vrchnom 
aptiene v Mexiku subzónu Deflandronella. Vo vrchnej �M�%�6�7�- �%�4�7�-�)�2�8 �/ �2�-�1 �4�5�-�6�7�8�4�8�.�) 
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Em br a y, ktorý rozlíšil (od dola nahor) — 1. piesky a zelené pieskovce; 2. ílovce 
spodného gaultu; 3. železité piesky; 4. modrasté ílovce a sliene. 
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Karol Borza—Eduard Kóhler—Ondrej Samuel 

Chronostratigraphy of Lower Cretaceous with Application 
on West Carpathians 

In the West Carpathians the Lower Cretaceous is considerably thick and facially divirsified. Since in the 
last years it was paid great attention. the authors tryíngto avoid erroneous stratigraphical conslusions and 
to reach a uniform approach to chronostratigraphical and biostratigraphical units, decided to present 
a survey of the history of the single units, the present state of their study, and to apply the results úpon the 
West Carpathians. 

In chronostratigraphy of the Lower Cretaceous the íollowing succession of stages is generally accepted 
(from the bottom upward): Bcrriasian. Valanginian. Hauterivian. Barremian. Aptian. Albian. 

As regards the Jurassic—Cretaceous boundary, the autors agree with placing the boundary at the base 
of the Berriasian between the zóne of Berriasella jacobi and the zonc of Berriasella grandis, they, do 
however, not exclude a possible shift of the zóne with Berriasella jacobi which would be particularly 
favourable when applying tintinnines. 

The term Neocomian is frequently used in the Carpathian región, both in geological maps and in 
publications. The term is not chronostratigraphical, and cannot be applied in this sense. When used for 
a ,.group of stages" from Berriasian to Hauterivian, then it is against the International stratigraphical 
code. Since the stratotype of the Neocomian does not exist, it cannot be used in the sense of superstage 
either. It is desirable that the Carpathian stratigraphers look for the possibility of distinguishing the stages 
Berriasian, Valanginian and Hauterivian, and stop using Neocomian in chronostratigraphic sense. The 
term "Neocomian facies" in lithologícal sense can further be applied. 

"Urgonian" is also used in facial sense to denote organogenic limestones with Barremian and Aptian 
rudistes. The term cannot be applied in chronostratigraphy. 

The biozonation of the Lower Cretaceous is based úpon ammonite zones. In the Lower Cretaceous of 
the West Carpathians the ammonites are very scarce. This is why the aspects for biozonation of the Lower 
Cretaceous are changing in accordance with the present trends and appliance of stratigraphy. For the 
purposes of practical geology (especially in valuation of drill cores) the biozonation should be based úpon 
organic groups found also in small parts of rocks. From this viewpoint, for the biozonation of the Lower 
Cretaceous of the West Carpathians, most significant are tintinnines, nannocons, foraminifers, nannop-
lankton and perhaps ostracods. 

Biozonation of the Lower Cretaceous based úpon the combination of benthonic and planktonic 
foraminifers was published by J. Sálaj and O. Samuel in 1966. In recent years the taxanomy and 
phylogeny of foraminifers were studied so thoroughly that the results facilitate a parallel zonation based 
on planktonic and benthonic foraminifers also applicable outside the West Carpathians. 

The authors of the paper submitted regard it as necessary to determine index fossils of all significant 
organic groups both for the Lower Cretaceous and the whole stratigraphical scale of the West 
Carpathians, taking in account the present detail geological research, deep drilling, dynamical progress of 
modern biostratigraphy and paleontology, and in respect of quick orientation in common geological 
practice. It is hoped that this article will call interest of the Carpathian stratigraphers for solving the 
problems. Owing to facial diversity and geographical position of the West Carpathians the results may 
possibly be interesting from the view of European stratigraphy. 
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Explanations of text-figures 1.2 

Fíg. 1 Evolutionof Family Calpionellidae Bonei 1956 after J. Reman (1971). Explanation-letters 
A—E mark Calpionella zones determined in southeastern France, and štandard zones for the western 
Mediterranean province applicable in full for the Western Carpathians — cf. K. Borza 1973) • A —zóne 
with Crassicollana, B + C — zóne with Calpionella, D — zóne with Calpionellopsis, E — zóne with 
Calpwnelhtes. 1 — Chitmoidella boneti Doben; 2 — Praetintinnopsella andrusoví Borza- 3 — 
Tintmnopsella carpathica (M u rg. et Fi 1.), a small variety from the lower part of the Upper Tithonian; 4 
— position of Tintmnopsella remanei Borza; 5 — Crassicollana intermedia (Dur Delga) 6 — ���� 
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Geologické Práce, Správy 71, s. 161—166, Geologický Ústav Dionýza Štúra, Bratislava, 1978 

D. G. Akhvlediani 

Microf aunif erous zones of the Campanian of Georgia 

A bs t r a c t. Basing úpon the studies of microforaminifera of the Campanian deposits in various parts of 
Georgia, especially úpon the vertical distributíon of the representatives of Globotruncana, two zones and 
one subzone are distinguished: 1) Globotruncana elevata zóne, Lower Campanian; 2) Globotruncana 
rugosa zóne, Upper Campanian, with the 3) Globotruncana calcarata subzone, Uppermost Campanian. 

The accumulated microfaunistic materiál determined from Campanian deposits of 
different regions of Georgia (Adjaro-Thrialethian folded systém. Dzirula mass. 
Abkhasia), show a rather great diversity of species in foraminiferal complexes. The 
aspect of associations defines a great quantity of planktonic forms of the genus 
Globotruncana, that are accompanied by comparatively rare and agglutinated shells 
of benthonic foraminifers. 

Basing on vertical distribution of representatives of Globotruncana the establish-
ment of two foraminiferal zones became possible: Globotruncana elevata zóne—of 
Lower Campanian. and Globotruncana rugosa zóne with Globotruncana calcarata 
subzone of Upper Campanian (see the table). 

Similar or slightly different division of the Campanian was made in different 
countries of the East and West Európe. Thus J. Vaptzarova establishes three 
zones: Gl. elevata — in the Lower Campanian, Gl. rugosa and Gl. calcarata—in the 
Upper Campanian. We agree with the distinction of the first two zones, but we don't 
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the lower boundary of the Campanian stage in Upper Cretaceous deposits of 
Crimea, North Caucasus, peninsular Mangyshlak and Russian platform (6), and also 
of Georgia (7). And the Upper boundary of the zóne in question is marked by the 
disappearance of Gl. elevata (Brotz. ) and appearance of numerous Globotruncana 
rugosa Már ie . 

In the foraminiferal association characteristic of the zóne being described, 
together with forms, that do not pass through boundaries, there are species, existing 
during the whole Campanian time — Gl. arca Cushm., Gl. forninicata PI umm., Gl. 
lapparentiBrotz., Gl. bulloides Volger , Gl. elevata elevata (Brotz. ) , Gl. elevata 
stuartiformis Dalb iez , Gl. globigerinoides Brotz. , and also species completing 
their life-span in the lower substage, šuch as Lower Senonian Globotruncana 
coronata Bol l i . Some benthonic forms, appearing in the upper part of the zóne, 
reach their flourishing in the Upper Campanian. 

The given zóne can be correlated withme Globotruncana arca zóne reported f rom 
the Western part of the Carpathians (Slovakia) (2) as well as with the lowest part of 
the Goessella carpathica zóne, distinguished in the East Carpathians(Rumania)(4). 

We agree with the opinion of Ja. Vaptzarova, who considers it rathergroundless to 
establish a zóne under the name "Globotruncana arca". The author considers more 
acceptable the distinction of the "Globotruncana elevata"zóne, asthe index species 
of this zóne is met everywhere and has a narrow stratigraphic range, limited to the 
Lower Campanian while Globotruncana arca (Cushm.) occurs from the Santonian 
to the Maestrichtian. 

G l o b o t r u n c a n a rugosa zóne 

Index — species: Globotruncana rugosa Már ie , 1841. The zóne isestablishedbyj. 
Sálaj and O. Samuel in the Slovakian part of the West Carpathians in 1966. The 
lower boundary is marked by the appearance of Gl.rugosa Már i e . Simultaneously 
Gl. elevata (Brotz. ) and Gl. bolli Gand. disappear. The upper boundary is marked 
by the bottom of the "Pseudotextularia elegans strata", that approximately corres-
pond to the Lower-Maestrichtian Globotruncana falsostuarti zóne, recorded from 
Európe (2) and Cibicides volty.ianus zóne of Mangyshlak (H). 

In the accompanying complex, among various species of foraminifers double-
keeled Globotruncanas are dominating, šuch as: Globotruncana lapparentiB rotz., 
Gl. tricarinata ( Q u e r e a u ) , Gl. ventricosa Whi te , Gl. rugosa Már ie , Gl. fornicata 
Plumm., Gl. rosetta (Carsey) , Gl. calciformisLapp., Gl. bullioidesVolger, Gl. 
globigerinoides Brotz. , Rugoglobigerinarugosa (Plumm.) , Guembelinaglobulosa 
(Ehrenb. ) , G. striata (Ehrenb. ) , Gyroidina turgida Hag., G. umbilicata 
(d 'Orb . ) , Stensioina exsculpta Reuss, Anomalina monterelensis Már ie , 
Globorotalia michelianus (d 'Oeb. ) . 

The association contains also species, characteristic both of the Upper Campanian 
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S P E C I E S 

Globotruncana tricarinata O u e r e a u 
Globotnjncana elevata ( B r o t z e n ) 
Globotruncana Boll i Gando l f i 
Globotruncana morozovae Vass i l enko 
Globotruncana stuarti(Lapparent) 
Globotruncana fornicata P1 u m m e r 
Globotruncana arca Cushman 
Globotruncana lapparenti B ro t zen 
Guembelina globulosa E h r e n b e r g 
Guembelina striata E h r e n b e r g 
Bolivinoides decoratus (J o n e s) 
Globotruncana ventricosa Whi te 
Globotruncana bulloides Vo lge r 
Globotruncana calciformis L a p p a r e n t 
Globotruncana globigerinoides B r o t z e n 
Globotruncana coronata Bol l i 
Eponides francei B ro t zen 
Anomalina monterelensis Már ie 
Stensioina pommerana B ro t zen 
Stensioina exsculpta Reuss 
Gyroidina turgida Hagenov 
Gaudryina laevigata F r a n k e 
Globotruncana rugosa ( M á r i e ) 
Globotruncana rosetta (Ca rsey ) 
Pleurostomella subnodosa ( R e u s s ) 
Gyroidina umbilica ta ( D ' O r b. ) 
Buliminella carseyae ( P l u m m e r ) 
Neoflabellina rugosa (D O r b.) 
Anomalina menneri K e 11 e r 
Rugoglobigerina rugosa ( P l u m m e r ) 
Globotruncana calcarata Cushman 
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and Maestrichtian: Bolivina incrassata Reuss, Ataxophragmium crassum �H �� �6 �'���� 
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\liiKpotpa> »nfi HHccKtie JOIII.I KaiMnaHCKoro sipyca I pv IHH 

PejioMe 

B pe3yjibTaTe myneHHS BepTHKajibHoro pacnpocrpaHeHmi MmcpodpopaMHHMdpep, coxpaHMBUiHxcx 
B KaMnaHCKHX OTJlOSKeHHHX painHHHhiX �������
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Geologické Práce, Správy 71, s. 167—176, Geologický Ústav Dionýza .Štúra, Bratislava, 1978 

Dušan Hovorka—Jana Kubova 

Distribúcia bóru v ultramafických horninách Západných Karpát 

2 tab. v texte, anglické resumé 

A b s t r a k t . Unterden ultrabasischen Gesteinen im Mesozoikum des Zips-Gemerer Erzgebirgessinddie 
niedrigsten Borgehalte in den serpentinísierten Peridotiten (d. h. in dcn Typen mit erhaltenen primären 
Pyroxenen -x-28 ppm enthalten; die dunklen Typen der Serpentinite mit grossblättrigen Pseudomorpho-
sen bastitischen Typs haben einen hóheren Durchschnittsgehalt von B(x-51 ppm). Hellgefärbte, intensiv 
alpidisch dynamometamorphierte Typen (in der Regcl mit neuentstandenem Granát) haben niedrige 
Borgehalte (x-7 ppm). Der Borínhalt in den Serpentíniten aus metamorphierten Komplexen ist auch 
niedrig (x-11-18 ppm) und wird mit Erhóhung des Talkinhaltes niedriger. In den Talkschicfern. in 
aktinolitischen und chloritischen Schiefern aus der Reaktionszone der serpentinitischen Kórper mit den 
Metamorphiten aus der Umgebung sinkt der Borgehalt auf die Grenze der Bestimmungsmoglichkeit, d. h. 
auf 1 ppm. 

Bor ist in den Serpentinisierungsprozessen der ursprunglichen Ultrabasite und in den nachfolgenden 
dynamothermalen Prozessen ein ausdriicklich mobiles Element. 
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Pre Západné Karpaty je charakteristická �	�
���������������F �1�)�0�.���*���#�&� �(�B� �% �%�,�.�+�9�+ �2 �.�:�6��
�+�5� �% �$�"�,�)�,�$�&� �(�,���/�0�.���0�&�$�.���#�&� �(�B� �% �'�"�!�+�,�0�(�7� �%�� ����� �%�7�!�6���'�; �/�� �2 �0���0�.�&�!�+�,�*�� �/�"�2�"�.�,�2�"��
�-�,�.�&�!�+�,�* �� �'�1�%�,�2�"�-�,�.�&�!�+�,�* �(�.�5�@�0���)�&�+�&�(�1�� �2 �*�)���!�@�,�* �-���)�"�,�6�,�&�(�1 � � � � �� �� �2 �*�"�6�,�6�,�&�(�1 
���-�&�@�/�(�,���$�"�*�"�.�/�(�8�%�, �.�1�!�,�%�,�.�&���� ���!�" �-�.�"�2���A�+�" �, �!�.�,���+�8 �*���/�9�2�5�� �(�0�,�.�B� �% �$�"�,�)�,�$�&� �(�7 
�-�,�6�9� �&���� �-�"�0�.�,�$�.���#�&� �(�B � �%���.���(�0�"�.�� �-�.�9�-���!�+�" �& �+�&�"�(�0�,�.�8 �D���)�@�&�" �-�.�,���)�8�*�5 ���,�)�& �.�,�6�,���"�.����
�+�8 �2 �-�.�7� ��� �% �����������E�(�B� �% ���1�0�,�.�,�2�� �����C���/�+�B �/�0���2 �-�,�6�+���0�(�,�2 �'�" �6�%�.�+�1�0�B �2 �-�.�7� �& ���� 
� � � , � 2 � , � . � ( �1 ���2 �0�)���C�&���� 

���B�* �0�"�)�"�/�7 �2 �*�"�0���*�,�.�#�,�2���+�B� �% �(�,�*�-�)�"�4�,� �% �0���0�.�&�!�+�8�%�, �� �/�"�2�"�.�,�2�"�-�,�.�&�!�+�8�%�, 
�(�.�5�@�0���)�&�+�&�(�� �-�.�"�!�/�0���2�1�'�; �-�.���2�!�"�-�,�!�,���+�" �/�5�+�$�"�+�"�0�&� �(�8 �C�)�"�+�5 �1�2�"�!�"�+�B� �% �/�"�!�&�*�"�+�0�7�.��
�+�"���*���$�*���0�&� �(�B� �% �(�,�*�-�)�"�4�,�2�� �1�)�0�.�����7�6�&� �(�8 �%�,�.�+�&�+�5 �+��� �%�7�!�6���'�;� �" �/�� �'�1�A�+�" �,�! 
�*�1�.�7�+�/�(�"�%�, �6�)�,�*�1 ���6�)�,�*�,�2�8�%�, �/�5�/�0�8�*�1�� �-�.�"�!�/�0���2�1�'�; �0�5�-�&� �(�8 �+�"�6���(�,�.�"�+�"�+�8 �0�"�)�"�/�7 
�/�-�&�+�"�)�,�2�B� �% �-�"�.�&�!�,�0�&�0�,�2 ���)�-�&�+�,�0�5�-�+�8�%�, � �%���.���(�0�"�.�1�� ��� �% �0�"�(�0�,�+�&� �(�7 �-�,�6�9� �&�� �'�" �"�2�&��
�!�"�+�0�+�7�� 

���7�-���!�,�(���.�-���0�/�(�8 �1�)�0�.�����7�6�&� �(�8 �%�,�.�+�&�+�5 �-���0�.�&�� �6 �-�"�0�.�,�$�"�+�"�0�&� �(�8�%�, �%�E���!�&�/�(�� �( �!�2�,�* 

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

������ 



formáciám: telesá vystupujúce severnejšie od muránskeho zlomu patria ku gabrope-
ridotitovej formácii, kým telesá, nachádzajúce sa južnejšie od daného tektonického 
fenoménu, tvoria peridotitovú, v podstate nediferencovanú formáciu. �
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���	�������� �> �:�*�-�. �-�=�7�2�<�L�9�.�:�2�-�8�<�2�<�L�9�@�:�8�?�.�7�2�< �9�*�<�:�2�*�,�8�6 �4 �M�+�*�A�*�5�<�8�>�.�3�� �/�8�:�6�C�,�2�2 �A�2�;�<�2�5 
�9�8�;�<�=�9�7�E �A�>�@�Q�8�>�*�7�2�. �9�:�2�.�6�.�:�7�E�1�8 �8�+�;�*�1�= �+�G�:�= ���� �� �����
 �� �� �9�9�6���� 

�"�:�2 �;�.�:�9�.�7�<�2�7�2�A�C�,�2�2 �=�5�<�:�*�+�C�A�2�,�4�T�,�1 �1�8�:�7�F�7 �;�* �;�9�:�*�>�2�-�5�* �A�>�@�Q�=�3�. �8�+�;�*�1 �+�G�:�=�� ���.�1�8 
�8�+�;�*�1 �> �;�.�:�9�.�7�<�2�7�2�<�8�,�1�� �:�.�;�9�� �;�.�:�9�.�7�<�F�7�8�>�T�,�1 �6�2�7�.�:�C�5�8�,�1�� �;�* �=�>�C�-�A�* �> �-�.�;�2�*�<�4�*�,�1 �*�S 

�	���� 



stovkách ppm (T. G. Sahama 1945, V. L. Barsukov—G. Je. ���	�������W�6�0�5�<�B�. 
���������� ���� �&�� �) � . �>�9�.�8�<�B ���������� �'�� ���� � � � . �A�?�@ �������
�� ���� � � � . �>�1�2�> ���������� �%�� ���� 
� � �<�9�2�:�.�; ���������� �)�� � �� � � � . �>�?�A�8�<�B ���������� �)�� ���� �#�@�>�<�T�W�2�; �8�< �2�@ �.�9�� ���������� � �� �"�� 
�#�B�W�6�;�6�8�<�B �2�@ �.�9�� �������
�� ���� �'�� � � � . � : �<�1�. �>�. � ; �O�� �� �&�<�:�.�?�2�8�.�> ������������ ���J�> 
�B �?�2�>�=�2�;�@�6�;�6�@�<�0�5 �7�2 �@�.�8�@�< �=�>�6�;�.�7�:�2�;�2�7 �1�B�<�7�.�8�H�5�< �=�K�B�<�1�A�� �=�K�B�<�1�;�V �/�J�> �B �A�9�@�>�.�/�F�E�6�0��
�8�2�7 �5�<�>�;�6�;�2 �7�2 �=�K�B�<�1�A �B�>�0�5�;�<�=�9�F�T�Z�<�B�H�5�< ���)�� ���� � � �<�1� . �@�8�< ���������� �"�� � �� � ' �5�<�:�=�?�<�; 

�#�/�?�.�5 �/�J�>�A �B �A�9�@�>�.�/�F�E�6�0�8�V�0�5 �5�<�>�;�6�;�F�0�5 

���A�@�<�> 

�'�� ���� �&�.�5�.�:�. �������� 
�%�� �)�� ���2�@�9�6�;�4�O���2�� �"�� �&�.�B�6�;�<�B�. �������� 
���� ���� �'�A�>�2�8�.�6�;�O���� ���� �*�2�1�2�=�<�5�9 �������� 
���� �$�� �)�6�;�<�4�>�.�1�<�B �������� 
���� �&�� �)�.�>�9�.�8�<�B�O�!�� ���� �+�A�U�4�<�B�. �������� 

�)�� ���� �#�@�>�<�T�W�2�;�8�< �2�@ �.�9�� �������� 
���� ���� ���<�9�2�? �������� 
�&�� ���� �&�<�/�<�9�2�B �������� 

�&�� ���� �&�<�/�<�9�2�B �������� 

���� �'�� ���.�:�<�1�.�>�.�;�O���� �&�<�:�.�?�2�8�.�> �������� 
�'�� ���� ���.�A�?�@�O���� ���� �!�A�>�.�@�.�O 
�O���� ���� ���.�5�2�D �������� 
�)�� � �� ���.�>�?�A�8�<�B�O���� ���2�� ���A�>�6�6�W�6�0�5�<�B�. �������� 
�"�� �'�� �&�@�.�>�8�<�B�9�� � � �� 
���� �'�� ���.�:�<�1�.�>�.�;�O���� �&�<�:�.�?�2�8�.�> �������� 
���� ���2�� � �6�?�6�0�D�;�O�)�� ���� ���5�6�@�>�<�B �������� 
���� ���.�>�1�2�> �������� 

�'�� ���� ���.�A�?�@ �������
 

� �� ���2�0�9�I�8 �������� 

�'�D�= �5�<�>�;�6�;�D 

�P�=�>�6�2�:�2�>�;�F�� �A�9�@�>�.�/�F�E�6�0�8�F �5�<�>�;�6�;�. 
�A�9�@�>�.�/�F�E�6�0�8�H �5�<�>�;�6�;�D 
�P�=�>�6�2�:�2�>�;�F�� �A�9�@�>�.�/�F�E�6�0�8�F �5�<�>�;�6�;�. 
�P�=�>�6�2�:�2�>�;�F�� �A�9�@�>�.�/�F�E�6�0�8�F �5�<�>�;�6�;�. 
�1�A�;�6�@�D 
�=�2�>�6�1�<�@�6�@�D 
�P�=�>�6�2�:�2�>�;�F�� �A�9�@�>�.�/�F�E�6�0�8�F �5�<�>�;�6�;�. 
�P�=�>�6�2�:�2�>�;�F�� �A�9�@�>�.�/�F�E�6�0�8�F �5�<�>�;�6�;�. 
�1�A�;�6�@�D �� 
�=�2�>�6�1�<�@�6�@�D �	�P�/�.�E�.�9�@�<�B�F�� 
�=�D�>�<�C�2�;�6�@�D�7 �3�<�>�:�F�0�6�. �(�>�.�9�A 
�1�A�;�6�@�D �� �5�.�>�E�/�� �, �5�9�.�B�;�V �E�9�<�: 
�=�2�>�6�1�<�@�6�@�D �	 �(�>�.�9�A 
�=�2�>�6�1�<�@�6�@�D �����.�>�;�.�@�.�8�� ���;�1�6�.�� 
�0�>�>���=�;�@�6�:�@�B �� �E �����>�.�/�.�E�6�@�<�B�� 
�?�2�>�=�2�;�@�:�6�@�D � � �E � 8 � . � > � / � < � ; � F � @ � < � B �� 

�?�2�>�=�2�;�@�6�;�6�@�D 
�?�2�>�=�=�;�@�6�;�6�@�D ���E�F�=�� �?�8�9�<�; �(�>�.�9�A�� 
�?�2�>�=�2�;�@�6�;�6�@�D �����.�>�;�.�@�.�8�� ���;�1�6�.�� 
�?�2�>�=�2�;�@�I�; ���; �� �9 �� 
�0�5�>�D�E�<�@�6�9 ���; �� �
�� 
�.�;�@�6�4�<�>�6�@ � � � ; � � � 9 �� 
�?�2�>�=�2�;�@�I�; � � � ; �� ���� 
�:�.�?�@�2�;�2�0 � � � ; �� ���� 
�8�9�6�;�<�0�5�>�D�E�<�@�6�9 
�9�6�E�.�>�1�6�@ 
�0�5�>�D�E�<�@�6�9 ���; �� �
�� 

�'�.�/�A�X�8�. �� 
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 �. �6������ �/�J�> �B�6�.�U�A�0�6 �?�. �;�. �?�2�>�=�2�;�@�6�;�6�E�.�W�;�V �=�>�<�0�2�? �:�F �.�9�<�:�2�@�.�:�<�>�3�;�V �8�K�>�<�B�V �=�K�B�<�1 
������ �'�� ���.�A�?�@�O���� ���� �!�A�>�.�@�.�O���� ���� ���.�5�2�D ���������� ���� �&�� �)�. �>�9�.�8�<�B ���������� ���� �&�� 
�)�.�>�9�.�8�<�B�O�!�� ���� �+�A�U�4�<�B�. ���������� ���� �$�<�8�<�>�;�V ���������� �!�� ���� �&�2�6�@�E�O�&�� �%�� �� �. �>�@ 
�������
 �. �6������ 

�+�. �E�1�>�<�7 �/�J�>�A �
�����������Y�A�7�L�0�2�5�< �?�. �?�2�>�=�2�;�@�6�;�6�E�.�W�;�V�0�5 �=�>�<�0�2�?�<�B �/�V�B�.�7�L �=�<�B�.�U�<�B�.�;�H 
�?�.�:�<�@�;�H �A�9�@�>�.�/�F�E�6�0�8�H �:�.�?�I�B�D ���. �@�< �;�.�7�:�G �6�0�5 �?�=�<�1�;�H �W�.�?�@�6 �O �)�� � �� ���.�>�?�A�8�<�B�O���� 
���2�� ���A�>�6�X�W�6�0�5�<�B�. ������������ �<�8�<�9�6�@�H�?�2�1�6�:�2�;�@�F�>�;�2 �8�<�:�=�9�2�C�D�� �=�>�I�=�.�1�;�2 �6 �:�9�.�1�T�6�2 �8�D�?�9�H 
�=�9�A�@�<�;�6�@�D�� �) �@�2�7�@�< �?�L�B�6�?�9�<�?�@�6 �7�2 �E�.�A�7�I�:�.�B�H �E�6�?�@�2�;�6�2�� �U�2 �;�. ���A�/�2 �;�2�2�C�6�?�@�A�7�2 �4�2�;�2�@�6�0�8�F 
�B�G�E�/�. �/�J�>�A �B �A�9�@�>�.�/�F�E�6�0�8�V�0�5 �5�<�>�;�6�;�F�0�5 �;�. �4�>�.�;�6�@�<�B�H �:�.�?�I�B�D ������ �$�<�9�6�W�8�D ���������O�$�� 
���A�5�;�O� �� ���2�0�9�I�8 ������������ 

���<�@�2�>�.�E �;�6�2 �7�2 �7�2�1�;�<�E�;�.�W�;�2 �B�D�>�6�2�T�2�;�F �1�6�?�@�>�6�/�L�0�6�. �/�J�>�A �;�. �7�2�1�;�<�@�9�6�B�H �:�6�;�2�>�F�9�D 
�A�9�@�>�.�/�F�E�6�0�8�V�0�5 �5�<�>�;�I�;�� �$�<�1�<�/�;�2 �;�6�2 �7�2 �7�2�1�;�<�E�;�.�W�;�2 �6�;�@�2�>�=�>�2�@�<�B�.�;�F �3�<�>�:�. �B�G�E�/�D 
�/�J�>�A �;�. �?�2�>�=�2�;�@�I�;�<�B�H �:�6�;�2�>�F�9�D�� �'�.�8 �;�.�=�>�� �6�E�<�:�<�>�3�6�A ���9�O�� �B �=�D�>�<�C�H�;�<�0�5 �=�>�2�1�=�<�8��

�����
 



ladali A. Je. Lisicyn—V. G. Chitrov (1962). �
�����U �(�;�:�6�8�6�< ������ �$�� �&�( �8�3�( ��
�2�6�<�J���� ���� � ' �; �P�.�6�<�( �	�������� ���� � � � ( �8�+�, �8 �	�����
 �( �0���� �7�6�<�(�P�6�<�(�3�0 �)�E�8 �@�( �0�@�6�4�6�8�-�5�G 
�7�8�D�4�,�9 �< �9�,�8�7�,�5�:�D�5�6�<�Q�*�/ �4�0�5�,�8�A�3�6�*�/�� �0�5�D �(�;�:�6�8�0 ���5�(�7�8�� �&�� ���� � � �( �8�9�; �2�6�<�J�� �� ���,�� 
��� � � � � � � � �R�0�*�/�6�<�( �	���
���� �7�8�,�+�7�6�2�3�(�+�(�3�0 �1�,�/�6 �<�B�@�)�; �< �9�,�8�7�,�5�:�D�5�6�<�Q�*�/ �4�0�5�,�8�A�3�6�*�/ 
�< �7�6�+�6�)�, �@�,�6�3�0�:�6�<�,�1 �<�6�+�?�� �"�8�6�:�0 �:�(�2�,�1�:�6 �0�5�:�,�8�7�8�,�:�A�*�0�0 �<�B�@�)�? �)�E�8�; �< �9�,�8�7�,�5�:�D�5�6�*�/ �)�6�3 
�5�(�7�8������ �$�:�8�;�5�@ ���	���������� ���>�0�9�:�;�1�G �<�O�(�2 �(�1 �S�(�3�O�0�, �0�5�:�,�8�7�8�,�:�A�*�0�,�� �5�(�7�8�� �9�6�8�)�*�0�( �)�E�8�; �5�( 
�9�,�8�7�,�5�:�D�5�6�<�C �4�0�5�,�8�A�3�? �7�6�+�6�)�5�,�� �(�2�6 �1�, �:�6 �< �7�8�D�7�(�+�, �2�(�6�3�0�5�0�:�;�� �2�:�6�8�Q �4�A �7�6�+�6�)�5�G 
�O�:�8�;�2�:�G�8�; ���"�� ���;�/�5�J���� ���,�*�3�D�2 �	�����
���� 

���,�6�*�/�C�4�0�( �)�E�8�; �< �7�8�6�*�,�9�, �<�@�5�0�2�; �P�0�3�5�C�/�6 �*�/�8�?�@�6�:�0�3�;�� �8�,�9�7�� �7�8�0 �+�?�5�(�4�6�:�,�8�4�A�3�5�?�*�/ 
�7�8�,�4�,�5�A�*�/ �;�3�:�8�(�)�A�@�0�*�2�Q�*�/ �/�6�8�5�D�5 �5�(�*�/�A�+�@�(�1�G�*�0�*�/ �9�( �< �4�,�:�(�4�6�8�-�6�<�(�5�Q�*�/ �2�6�4�7�3�,��
�>�6�*�/ �5�,�)�6�3�( �@�(�:�0�(�T �9�?�9�:�,�4�(�:�0�*�2�? �O�:�;�+�6�<�(�5�A�� 

�!�)�9�(�/ �)�E�8�; �< �;�3�:�8�(�4�(�-�0�*�2�Q�*�/ �/�6�8�5�0�5�A�*�/ �'�A�7�(�+�5�Q�*�/ ���(�8�7�A�: 

�"�8�0�,�4�,�8�5�C �6�)�9�(�/�? �)�E�8�; �<�6 �<�?�R�3�,�5�,�5�Q�*�/ �9�2�;�7�0�5�A�*�/ �;�3�:�8�(�4�(�-�0�*�2�Q�*�/ �/�6�8�5�D�5 �@ �8�F�@�5�?�*�/ 
�.�,�6�3�6�.�0�*�2�6���9�:�8�(�:�0�.�8�(�-�0�*�2�Q�*�/ �1�,�+�5�6�:�0�,�2 �9�G �8�6�@�+�0�,�3�5�,�� �#�6�@�+�0�,�3�? �+�6�9�(�/�;�1�G �/�6�+�5�6�:�? 
�1�,�+�5�C�/�6 �8�A�+�;�� �#�6�@�+�0�,�3�5�? �7�8�0�,�4�,�8�5�Q �6�)�9�(�/ �)�E�8�; �)�6�3 �@�0�9�:�,�5�Q �(�1 �< �8�A�4�*�0 �1�,�+�5�C�/�6 
�7�,�:�8�6�.�8�(�-�0�*�2�C�/�6 �:�?�7�;�� �(�2 �5�(�<�@�A�1�6�4 �7�6�8�6�<�5�A�<�(�4�, �5�(�7�8�� �9�,�8�7�,�5�:�0�5�0�:�? �@ �8�F�@�5�?�*�/ 
�1�,�+�5�6�:�0�,�2�� 

� �(�1�5�0�P�O�D �7�8�0�,�4�,�8�5�Q �6�)�9�(�/ �)�E�8�; �9�4�, �@�0�9�:�0�3�0 �< �9�,�8�7�,�5�:�0�5�0�:�6�*�/ �<�?�9�:�;�7�;�1�G�*�0�*�/ �< �4�,�:�(��
�4�6�8�-�6�<�(�5�Q�*�/ �2�6�4�7�3�,�>�6�*�/ �:�(�:�8�0�+�5�C�/�6 �( �<�,�7�6�8�0�+�5�C�/�6 �2�8�?�O�:�(�3�0�5�0�2�(�� �%�0�,�:�6�� �5�( �8�6�@�+�0�,�3 
�6�+ �6�9�:�(�:�5�Q�*�/ �9�,�8�7�,�5�:�0�5�0�:�6�<�� �7�6�+�T�(�/�3�0 �+�?�5�(�4�6�:�,�8�4�A�3�5�?�4 �7�8�6�*�,�9�6�4�� �$�,�8�7�,�5�:�0�5�0�:�? 
�< �2�8�?�O�:�(�3�0�5�0�2�; �4�(�1�G �5�(�1�4�B �5�( �6�2�8�(�1�6�*�/ �:�,�3�0�,�9 �;�9�4�,�8�5�,�5�Q ���)�8�0�+�3�0�R�5�(�:�Q�� �*�/�(�8�(�2�:�,�8�� 
�7�8�0�R�6�4 �7�8�0 �4�,�:�(�4�6�8�-�E�@�, �<�@�5�0�2�6�3 �4�(�9�:�,�5�,�*�� �(�2�:�0�5�6�3�0�: �( �*�/�3�6�8�0�:�� �:�0�,�:�6 �9�G �8�6�@�7�:�Q�3�,�5�C 
�< �*�,�3�,�1 �/�4�6�:�, �+�8�6�)�5�Q�*�/ �:�,�3�0�,�9 �9�,�8�7�,�5�:�0�5�0�:�6�<�� �8�,�9�7�� �2�6�5�*�,�5�:�8�6�<�(�5�C �5�( �6�2�8�(�1�6�*�/ �:�,�3�0�,�9 
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Dušan Hovorka—Jana Kubova 

Boron distribution in the West Carpathian ultramafic rocks 

Summary 

On the basis of 130 spectrochemical boron determinations in various types of West Carpathian 
ultramafites the following conclusion may be drawn. 

Among the serpentinites of the Spišsko-gemerské rudohorie Mts. those with preserved pyroxenes 
(serpentinized peridotites) háve the lowest boron contents — xB = 28 ppm; boron contents in dark 
coloured serpentinites usually with bastitetype pseudomorphs is 51 ppm; in light coloured serpentinites 
usually with newly formed garnet xB=7ppm. Serpentinites and peridotites from the metamorphic 
complexes (1.1. 1.2. 2.1 in table 2) háve low boron contents (xB= 10—18 ppm). Among the studied rocks 
those from the reaction zóne between serpentinite bodíes and the adjacent schists (steatite, actinolite and 
chlorite schists — "blackwall") háve the lowest boron contents xB = 1—2 ppm. 

During serpentinization and during following processes of pre-alpine and alpine dynamothermal 
metamorphism boron in West Carpathian ultramafites behaves as a very mobile component. 

Translated by authors. 
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prerezaní potokov cez terasu pri Devínskej Novej Vsi vyprázdnila; v najmladších 
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Junge Tektoník als bestimmender Faktor beim Formen 
des Quartärs der Záhorie-Ebene 

Resumé 

Die Záhorie-Ebene hat sich schon seit dem Neogen in einem komplizierten System tektonischer 
Vorgänge entfaltet. Brúche von NO bis NNO Richtung schufen ganze Systéme von Horsten und Gräben. 
Im Pliozän war bereits der gróssere Teil der Záhorie-Ebene stabilisiert. Es sanken nunmehr zwei 
tektonische Einheiten. Die Zohor-Plavec Depression und derer súdlicher Teil, die Zohor- und die 
Kúty-Depression. In diesen Depressionen setzte das Absinken auch im Quartär fort. Zur intensivsten 
Absenkungen kam es im Altpleistozän, z. B. in der Pernek- und in der Sološnica-Depression, wo die 
untersten Schichten wahrscheinlich dem Pliopleistozän angehóren, ähnlich wie auch in der Zohor-Mar-
chegg-Depression. Wir stellen fest, dass es sich nicht um ein Ausklingen von oberpliozänen Absenkungen 
handelt, sondern um quartäre Bewegungen. 

Neben den synsedimentären Absenkungen wurden Hebungsausgleichbewegungen festgestellt, die 
sich besonders in sekundärer vertikaler Veschiebung der mährischen Terrassen bemerkbar machten. Die 
Terrassenbasen des ältesten, mittleren und jungen Pleistozäns haben einen ziemlich unausgeglichenen 
Verlauf und weisen im allgemeinen bedeutende Sprúnge auf. Es handelt sich um die Terrassen des 
ältesten und mittleren Pleistozäns. 

Im Gebiete der Záhorie-Ebene unterscheiden wir zwei Entwicklungsphasen. Eine ältere Phase, die bis 
zum Wiederaufleben der tektonischen Bewegungen im Altpleistozän reicht, diesse stellt ein tektonisches 
Ausklingen der Pontien-Levantien-Phase dar; davon zeugt auch der Charakter der begrabenen 
plio-pleistozänen Sedimente und der Sedimente des ältesten Pleistozäns. Die júngere, durch das Wieder 
aufleben der Bewegungen im älteren Pleistozän (Mindel) bedingte Phase, bedeutet eine intensive 
geologische Entwicklung und eine mächtige eolische Tätigkeit. 

Im Allgemeinen konstatieren wir, dass die quartärtektonischen Bewegungen eine wesentliche Rolle 
beim Formen des geologischen Baues des Quartärs der Záhorie-Ebene spielten. 

Úbersetzt von S. Smolíková. 
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�%�1�/�2�1�4�+�5�+�1�0 �1�( �4�#�0�&�4�5�1�0�'�4 �1�( �5�*�' ���5�3�+�*�1�7 �#�0�& ���#�-�1�7�+�%�# �$�'�&�4 �+�0 �5�*�' ���#�)�6�3�# ���.�:�4�%�* �1�( ���#�4�5 ���.�1�7�#�-�+�#�� � �*�' 
�2�#�3�#�/�'�5�'�3�4 �1�( �/�'�%�*�#�0�+�%�#�. �2�3�1�2�'�3�5�+�'�4 �1�( �3�1�%�-�4 �#�3�' �4�5�#�4�5�+�%�#�.�.�: �7�#�.�6�#�5�'�&�� � �*�' �&�<�5�# �1�$�5�#�+�0�'�& �8�'�3�' �%�1�0�(�3�1�0�5�'�& 
�8�+�5�* �2�'�5�3�1�)�3�#�2�*�+�% �%�1�/�2�1�4�+�5�+�1�0 �1�( �5�*�' �3�1�%�-�4 �4�5�6�&�>�'�&�� 

�C�7�1�& 

���1�H�+�#�&�#�7�-�: �4�5�#�7�'�$�0�=�*�1 �2�3�+�'�/�:�4�.�6 �0�# ���.�1�7�'�0�4�-�6 �J�1 �&�1 �/�0�1�H�4�5�7�# �4�2�1�5�3�'�$�0�=�*�1 
�/�#�5�'�3�+�<�.�6 �0�'�6�4�5�<�.�' �4�5�@�2�#�,�@�� � �<�5�1 ���	���������������N �4�+ �7�:�H�#�&�6�,�' �;�#�$�'�;�2�'�J�+�N �&�1�4�5�#�5�1�J�0�= 
�/�0�1�H�4�5�7�1 �4�5�#�7�'�$�0�=�*�1 �	���
���M�# �2�3�' �3�1�;�4�+�#�*�.�6 �$�:�5�1�7�@ �7�I�4�5�#�7�$�6�� �%�'�4�5�0�= �4�5�#�7�$�: ���������L�0�+��
�%�'���� �#�-�1 �#�, �2�3�' �7�'�L�-�= �2�3�+�'�/�:�4�'�.�0�= �# �+�0�H�+�0�+�'�3�4�-�' �4�5�#�7�$�:�� 

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

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

�����)�&�)�!�#���%�3 �� �*���-�+�)�!�+��� �#���%�3 ���"���+���%�-���+�#�,�-�#�%�� �*�#���,�%�)�/���)�/ �'���%�)�/�#���%�?���" 
�� �,�-�+�#�"�)�/�,�%�?���" �/�+�,�-�#���/ 

�����%�)�/�#���%�5 �/�+�,�-�/�1 �(�#�� �,�7 �*���&���)�(�-�)�&�)�!�#���%�? ���)�,�-���-�)�@�(�� ���)�&�)�>���(�5 �*�+�� �(�����)�,�-���-�)�% 
� �)�,�6�&�(�1���" �)�+�!���(�#�2�'�)�/�� ���� �2�3�%�&������ �,�.�*���+�*�)�2�6���#�� �,�7 �*�)�/���>�)�/���(�5 �2�� �,�*�)���(�)�&�.�-�5�-�,�%�� ������ 
��� � �=�%�)�:���� ����� '�.���& ������������ �����%�)�/�#���%�5 �/�+�,�-�/�1�� �-�/�)�+�6 �'�)�"�.�-�(�? �*�#���,�%�)�/���)�/�? 
�%�)�'�*�&���0 �'�����2�# �����&�)�/���>�,�%�?�'�# �� �2�&�6�(�,�%�1�'�# �/�+�,�-�/���'�# �+���@�#���(�,�%���$ �$�����(�)�-�%�1 �'���!�.�+�,�%�5�"�) 
� �&�1�=�.�� �� �,�2�� �@���,�-�# ���(�����/�,�%���$ �/�+���"�)�/�#�(�1 ���)�,���"�.�$�7 �'���%�)�/�#���%�5 �/�+�,�-�/�1 �(���$�/�4�@�=�#�. �"�+�7���%�. 
�������:�������� �' ������ �� �-�+�3�(�#�% ������������ ���'���+�)�' �% ���� �2���(�#�%���$�7�� �����%�)�/�#���%�5 �/�+�,�-�/�1 
�*�+�����,�-���/�.�$�7 �,�-�+�����(�)�+�1�-�'�#���%�? ���> �"�+�.���)�+�1�-�'�#���%�? � �&�1�=�� �(�� ���3�2�� �, �/�?�+���2�(�)�. �*�+���/���"�)�. 
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pieskovcov oproti ílovcom (3 :1 až 8 : 1). Pieskovce (30—300 cm, ojedinelé až 
500 cm hrubé) sú vápnité, modrošedé, striedajú sa s ílovcamí 2—20 cm hrubými. 
Z mikroskopického štúdia výbrusov zhotovených z monolitov odohraných v kame­
���������������� �������
�����	���� ���������E�;�. �! ���1�!�"�/�5�E�;�+�� �5�7�0�,�D�5�!�� �C�% �-�!�*�= �#�(�!�1�!�+�3�%�1 �*�%�-�.�/�8�1�.�.�D�#�( 
�+�1�%�-�%�.�.�D�#�( �0�)�%�2�+�/�5�#�/�5�� ������ ���
�� ���
���� �*�%�-�.�/�8�1�.�.�D�#�( �$�1�/�"�/�5�D�#�( �0�)�%�2�+�/�5�#�/�5 �������� 
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���/�$�9�,�.�% �8�,�/�C�%�.�)�% �0�)�%�2�+�/�5�#�/�5 �-�!�+�/�5�)�#�+�D�#�( �5�1�2�3�)�%�5 �1�!�E�)�!�.�2�+�%�* �*�%�$�.�/�3�+�7 ���������F�+�! �� 
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�C�)�5�#�% 
�2�&�4�$�7 
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�+�1�%�-�%�.�#�% �� �0�)�%�2�+�/�5�#�% 
�8�9�+�,�!�$�.�9 �(�-�/�3�! 
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�5�9�0�%�.�#�% 
�+�1�%�-�%�.�#�% �� �0�)�%�2�+�/�5�#�% 
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���3�1�)�(�/�5�2�+�: �5�1�2�3�5�7 �����	 ���%�B�+�/�?���	 ���!�-�4�%�, ���������� �0�1�%�$�2�3�!�5�4�*�= �&�,�7�B�/�5�D �+�/�-�0�,�%�6 
�E�%�1�(�/�5�2�+�%�* �*�%�$�.�/�3�+�7 ���0�!�,�%�/�#�:�.�?�2�3�1�%�$�.�D �%�/�#�:�.���	 ���=�5�1�2�3�5�)�% �*�% �3�5�/�1�%�.�: �(�1�4�"�/�1�7�3�-�)�#��
�+�D�- �& �,�7�2�/�- �2 �0�1�%�5�!�(�/�4 �0�)�%�2�+�/�5�#�/�5�� �5 �+�3�/�1�/�- �;�,�/�5�#�% �E�!�2�3�/ �=�0�,�.�% �#�(�D�"�!�*�=�	 ���)�%�2�+�/�5�#�% 
�2�= �B�%�$�: �!�C �-�/�$�1�/�B�%�$�:�� �3�5�/�1�)�! �
���?������ �#�- �(�1�4�"�: �,�!�5�)�#�% �2 �(�/�*�.�D�- �'�1�!�$�!�E�.�D�- 
�8�5�1�2�3�5�%�.�;�-�	 �  �0�)�%�2�+�/�5�#�/�#�( �2�! �E�!�2�3�/ �5�7�2�+�7�3�4�*�= �
�?���� �-�- �=�,�/�-�+�7 �+�1�%�-�%�.�#�/�5 
�! �1�/�(�/�5�#�/�5�	 ���/�,�/�(�7 �-�)�+�1�/�+�/�.�'�,�/�-�%�1�9�3�/�5 �2�! �5�7�2�+�7�3�4�*�= �5 �2�0�/�$�.�%�* �E�!�2�3�) �(�1�4�"�/�8�1�.�.�D�#�( 
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uvádzame v tab. 2. Vzorky z lokality Hertník (Ri, R2) sú strednozrnné kremenné 
pieskovce; vzorky z lokality Livovská Huta sú strednozrnné a hrubozrnné arkózové 
pieskovce (obr. 2). 

Fyzikálno-mechanické vlastnosti pieskovcov makovických a strihovských vrstiev 
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Priemerné mineralogické zloženie pieskovcov 
strihovských a makovických vrstiev 



samotná technická prax ako aj potreba zostavenia inžiniersko-geologického atlasu 
hornín Karpát. 
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„Výskum, prieskum, využitie a ochrana 
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