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MARIÁN FENDEK 

Tlakové pomery v hydrogeotermálnej štruktúre centrálnej depresie 
podunajskej panvy 

3 obr., 5 tab., angl. resumé 

A b s t r a c t. 34 geothermal wells 500-2800 m deep 
háve so far been drilled in the Danube Basin centrál de-
pression. Geothermal aquifers intersected by these wells at 
different depths háve been hydrodynamically tested. The 
obtained results háve been used to assess pressure condi-
tions in this hydrogeothermal structure. 

Úvod 

Centrálna depresia podunajskej panvy patrí medzi 
najviac preskúmané hydrogeotermálne štruktúry 
Slovenska. Doteraz sa v nej realizovalo 34 geoter-
málnych vrtov hlbokých 500-2800 m. Tieto vrty 
boli použité na hydrodynamické odskúšanie kolek­
torov geotermálnych vôd. 
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Tab. 5 Statické hodnoty hydrostatického tlaku pre ���"���������� �����������# �������� �� 
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Na príklade vrtu FGTv-1 Tvrdošovce (tab. 2, 
obr. 1) sme dokumentovali, že nieje možné �������������^ 
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MARIÁN FENDEK 

Pressure conditions in hydrogeothermal s t ructure of the Danube Basin centrál depression 

Summary 

The results of hydrodynamic tests in geothermal wells 
háve been used to characterize pressure conditions in the 
hydrogeothermal structure of the Danube Basin centrál de­
pression. In the evaluation of the measured hydrostatic 
loads we paid múch attention to the measurement accura-
cy. It has tumed out that the absolute accuracy of mecha-
nic (foil) manometers, which are commonly used for this 
purpose in Slovakia, is about 0.5 % of their total range. If 
a reading is repeated using the samé manometer at equal 
temperature, the absolute accuracy is 0 3 %• In a single 
reading, the results depend úpon the accuracy of reading 
interpretor, and the difference between individual readings 
may be 0,05 %. The absolute accuracy of electronic (digi-
tal) manometers ranges trom 0.04 to 0.05 %, which in the 
Danube Basin centrál depression at a depth of 1500 m cor-
responds to errors 5-6 kPa in the absolute values of hy­
drostatic pressures. 

A comparison between gravity potentials at different 
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ANDREA VRANOVSKÁ 

Princípy výberu lokalít vhodných na exploatáciu tepla suchých hornín 

4 obr., 1 tab., angl. resumé 

A b s t r a c t . The principle of the method of energy 
extraction from hot dry rock (HDR) which is at present in 
the research stage arises from the fact that heat could be re-
covered from low-permeability hot rock by dnlling two 
deep drílls, connecting tnem at depth through large cracks 
produced by hydraulic fracturing and then utilization of 
hot water circulating through the cracks under sufficient 
pressure to prevent boiling. The new methodology was ve-
rified for the first time in 1977 at Fenton Hill (New Mexi-
co, USA). The simultaneous investígation contínues at 
Soultz (France), Rosemanowes (Great Britain) and Bad 
Urach (Germany). By the end of 1994 one of the 
mentioned sites in Európe will be selected and the european 
HDR prototype is expected to stan working. On experien-
ces of HDR projects in the world the criteria for appointing 
the most suitable locality for extraction HDR were chosen. 
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SKÚŠOBNI SYSTEM 

PRVÁ PAZA 
DRUHA FÁZA 

10 MW. 

Obr. 2 Porovnanie skúšobných systémov prvej a druhej 
fázy 
1 - vulkanické a sedimentárne horniny, 2 - kryštalické 
podložie 
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Obr. 4 Modelový blokdiagram Bad Urachu 
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troch skupín - vhodné, menej vhodné, nevhodné: 
- geotermický gradient (nad 40 K/km; 30-40 K/km; 

do 30 K/km), 
- tepelný tok (nad 90 mWm2; 60-90 mWm2; do 

60 mWm2), 
- ��� ������ �� ���������������� ���������
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ANTON REMŠÍK 

Geotermálna energia Košickej kotliny 

5 obr., 1 tab., angl. resumé 

A b s t r a c t. Kascd on several exploratory and structural 
wells, the article deals with the geological structure, geoth-
ermal field, geothermal waters and thermal-energetic po-
tential of the Košice Basin. The author also suggests possi-
ble ways to exploit the geothermal energy including elec-
tricity generation. 

Úvod 

Na Slovensku je vymedzených 25 perspektívnych 
oblastí alebo štruktúr na získanie geotermálnej 
energie (FRANKO, 1985). Jednou z nich je i Košická 
kotlina, ktorá sa rozprestiera medzi Slanskými vrch­
mi a Slovenským rudohorím, resp. Šarišskou vrcho­
vinou. Jej územie má pretiahnutý tvar v smere S-J 
(v južnej �P�&�6�7�- �6�& �6�7�=�P�& �2�& ���%�� �& �<�&�'�*�5�= �4�0�3�(�,�8 �(�(�& 
���
�� �/�1�	�� ���3�6�-�P�3�1 �+�*�3�7�*�5�1�=�0�2�*�. �*�2�*�5�+�-�* �6�B �+�*�3�7�*�5��
�1�=�0�2�* �9�3�)�; �& �7�-�* �6�B �9�-�&�<�&�2�? �4�5�*�)�3�9�L�*�7�/�N�1 �2�& �7�5�-�&�6�3��
�9�? �)�3�0�3�1�-�7�; �& �9�=�4�*�2�(�*�� �/�7�3�5�? �6�& �2�&�(�,�=�)�<�&�.�B �9 �4�3�)�0�3��
�M�@ �7�*�5�(�-�?�5�2�;�(�, �,�3�5�2�@�2�� �$ �4�5�@�6�4�*�9�/�8 �6�& �<�&�1�*�5�-�&�9�&�1�* 
�2�& �(�,�&�5�&�/�7�*�5�-�6�7�-�/�8 �& �,�3�)�2�3�7�*�2�-�* �7�N�(�,�7�3 �+�*�3�7�*�5�1�=�0��
�2�;�(�, �9�A�)�� �&�/�3 �&�. �,�3�5�2�-�2�3�9�?�,�3 �4�5�3�6�7�5�*�)�-�&�� �9 �/�7�3�5�3�1 
�6�& �9�3�)�; �9�;�6�/�;�7�8�.�B�� 

�G�)�&�.�* �& �4�3�<�2�&�7�/�; �3 �+�*�3�0�3�+�-�(�/�*�. �6�7�&�9�'�*�� �7�*�4�0�3�7��
�2�3�1 �4�3�0�- �& �+�*�3�7�*�5�1�=�0�2�;�(�, �9�3�)�=�(�, �4�3�(�,�=�)�<�&�.�B 
�< �4�5�-�*�6�/�8�1�2�N�(�,�� �5�*�6�4�� �L�7�5�8�/�7�B�5�2�3�+�*�3�0�3�+�-�(�/�N�(�, �9�5��
�7�3�9�� �2�&�4�5�� �5�,�*�'�)�-������ ���� �	 ���3�������3������ ���
���
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���	���� ���$�"�$�*�)�-�+�'�/ ���$��
�'�T�&�2�;���� ���O�$���!�O������ ������������ � �5�*�L�3�9���� ���6���6���������� 
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�� �! �R�&�0�L�-�*�� �$�N�6�0�*�)�/�; �9�N�6�/�8�1�8 �+�*�3�7�*�5�1�-�(�/�?�,�3 
�4�3�T�& �4�5�-�2�-�*�6�0�- �2�&�.�1�> �4�5�=�(�* ����� ���� ���� ������ �������
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������ �������
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�����S �*�7 �&�0�� �������������� ���!�E�S �������������� �������O�F 
���������	���� �+�*�3�7�*�5�1�=�0�2�3�8 �4�5�3�'�0�*�1�&�7�-�/�3�8 �6�& �<�&�3�'�*�5�&�.�B 
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���*�3�0�3�+�-�(�/�3���7�*�/�7�3�2�-�(�/�= �6�7�&�9�'�& 

���3�7�0�-�2�& �.�* �9�;�4�0�2�*�2�= �4�&�0�*�3�+�?�2�2�;�1�- �& �2�*�3�+�?�2�2�;�1�- 
�,�3�5�2�-�2�&�1�-�� �9 �/�7�3�5�N�(�, �4�3�)�0�3�M�@ ���3�'�5�� ���� �6�& �2�&�(�,�=�)�<�&�.�B 
�4�&�0�*�3�<�3�-�(�/�3���1�*�<�3�<�3�-�(�/�? �,�3�5�2�-�2�; �9�-�&�(�*�5�N�(�, �7�*�/�7�3��
�2�-�(�/�N�(�, �.�*�)�2�3�7�-�*�/ �����#�"�E�� �*�7 �&�0���� ���������� ���������O�������� 
�������	���� �$�2�B�7�5�3�/�&�5�4�&�7�6�/�N �4�&�0�*�3�+�?�2 �9 �4�3�)�0�3�M�@ �2�*�3�+�?�2�8 
�6�& �9�;�6�/�;�7�8�.�* �9 �6�*�9�*�5�2�*�. �P�&�6�7�- �/�3�7�0�-�2�; �& �.�*�,�3 �5�3�<�L�@�5�*�2�-�* 
�6�& �4�3�)�T�& �!�#���������� ���������
�� �4�5�*�)�4�3�/�0�&�)�= �&�M �4�3 �4�5�-�*�P�2�8 
�#�*�&�$�U�3�9�6�/�3���,�&�2�8�L�3�9�6�/�B �%�*�!�+�V�� �$ �.�*�,�3 �4�3�)�0�3�M�@ �'�3�0�- 
�9�5�7�3�1 � �5�*�L�3�9���� �<�-�6�7�*�2�? �7�5�-�&�6�3�9�? �)�3�0�3�1�-�7�; �& �9�=�4�*�2�(�* 
�7�&�7�5�-�/�& �����#�"�E�� �*�7 �&�0���� ������������ �!�#���������� ������������ �-�(�, �4�3��
�9�&�M�8�.�* �<�& �*�/�9�-�9�&�0�*�2�7 �1�*�<�3�<�3�-�/�& �,�8�1�*�2�6�/�*�. �,�5�&�6�7�-�� 
�& �7�*�)�& �<�& �+�0�4�!�+�W �/�5�@�M�U�&�2�6�/�?�,�3 �4�5�@�/�5�3�9�8�� �$ �(�*�2�7�5�=�0�2�*�. 
�P�&�6�7�- �/�3�7�0�-�2�; �'�3�0�- �1�*�<�3�<�3�-�(�/�? �,�3�5�2�-�2�; �<�-�6�7�*�2�? �9 �L�-�5��
�L�3�1 �4�0�3�L�2�3�1 �- �9�*�5�7�-�/�=�0�2�3�1 �5�3�<�6�&�,�8 ���3�'�5�� ���� �	���� ���)�* 
�2�&�.�1�> �3 �)�3�0�3�1�-�7�; �& �9�=�4�*�2�(�*�� �/�7�3�5�? �4�3�)�T�& ���#�"�E������ �*�7 
�&�0�� ������������ �4�&�7�5�-�& �/ �9�*�4�3�5�-�/�8�� �!�#���������� ���������
�� ���������� 
�-�(�, �4�3�9�&�M�8�.�* �<�& �*�/�9�-�9�&�0�*�2�7 �3�'�&�0�3�9�?�,�3 �1�*�<�3�<�3�-�/�& 
�O�-�*�1�*�. �,�3�5�;�� ���(�, �,�5�B�'�/�& �6�1�*�5�3�1 �2�& �9�N�(�,�3�) �2�&�5�&�6�7�= 
�< �
���� �1 �&�M �2�&�) �������� �1 ���9�5�7�; �Q�8�5�/�3�9�� �& �.�* �4�5�*�)�4�3��
�/�0�&�)�� �M�* �7�*�2�7�3 �/�3�1�4�0�*�: �4�3�/�5�&�P�8�.�* �- �4�3�) �"�0�&�2�6�/�? �9�5��
�(�,�; ���!�#������������������������ �$ �.�8�M�2�*�. �& �.�8�,�3�<�=�4�&�)�2�*�. �P�&�6�7�- 
�/�3�7�0�-�2�; �'�3�0�- �9 �4�3�)�0�3�M�@ �2�*�3�+�?�2�8 �<�-�6�7�*�2�? �4�&�0�*�3�<�3�-�(�/�? 
�& �7�5�-�&�6�3�9�? �,�3�5�2�-�2�; �+�*�1�*�5�-�/�& �����#�"�E�� �*�7 �&�0���� ���������� 
�&�/�3 �- �1�*�0�-�&�7�-�/�&�� �6�-�0�-�(�-�/�& �& �7�8�1�&�-�/�& �����������O�������� �������	���� 

�!�����5�� ���� �!�����K�F���� � � �" � � �� ���*�3�0�3�+�-�(�/�N �B�6�7�&�9 ���-�3�2�N�<�& �K�7�B�5�&�� ���0�;�2�6�/�= �)�3�0�-�2�& ���������� ���� ���5�&�7�-�6�0�&�9�& 
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���$�3�� �� �!�'�-�5�1�0�+�%�-�: �/�#�2�# �2�1�&�.�1�F�+�# �5�'�3�%�+�;�3�6 ���1�E�+�%�-�'�, �-�1�5�.�+�0�8 
�����"� �A�� �� ���������H�A�� �� ������������������ ���������� 
�� �� �/�'�9�1�9�1�+�-�6�/�� �/�+�'�4�5�#�/�+ �2�'�3�/ �(�#�5�3�+�-�# �7 �2�1�&�.�1�F�<�� �	 �� �/�'�9�1�9�1�+�-�6�/�� �/�+�'�4�5�#�/�+ �+ �7�3�%�*�0�; �2�#�.�'�1�9�1�+�-�6�/ �5�#�5�3�+�-�# �7 �2�1�&�.�1�F�<�� 
�
 �� �/�'�9�1�9�1�+�-�6�/ �# �7�3�%�*�0�; �2�#�.�'�1�9�1�+�-�6�/ �7�'�2�1�3�+�-�# �0�# �2�1�7�3�%�*�6�� �� �� �/�'�9�1�9�1�+�-�6�/ �# �7�3�%�*�0�; �2�#�.�'�1�9�1�+�-�6�/ �7�'�2�1�3�+�-�# �7 �2�1�&�.�1�F�<�� 
�� �� �)�3�#�0�+�5�1�+�&�8 �7�'�2�1�3�+�-�# �0�# �2�1�7�3�%�*�6�� �
 �� �-�3�8�E�5�#�.�+�%�-�; �$�3�+�&�.�+�%�' �7�'�2�1�3�+�-�# �0�# �2�1�7�3�%�*�6�� �� �� �-�3�8�E�5�#�.�+�%�-�; �$�3�+�&�.�+�%�' �7�'�2�1�3�+�-�# �7 �2�1�&��
�.�1�F�<�� �� �� �2�#�.�'�1�9�1�+�-�6�/ �)�'�/�'�3�+�-�# �0�# �2�1�7�3�%�*�6�� �� �� �2�#�.�'�1�9�1�+�-�6�/ �)�'�/�'�3�+�-�# �7 �2�1�&�.�1�F�<�� ���� �� �2�#�.�'�1�9�1�+�-�6�/ �# �/�'�9�1�9�1�+�-�6�/ �2�1��
�5�+�4�-�;�*�1 �$�.�1�-�6 �7 �2�1�&�.�1�F�<�� ���� �� �9�.�1�/�8 �# �2�3�'�E�/�8�-�8 �9�+�4�5�'�0�; �# �2�3�'�&�2�1�-�.�#�&�#�0�;�� ���	 �� �2�3�<�-�3�1�7�1�7�; �.�<�0�+�' �9�+�4�5�'�0�; �# �2�3�'�&�2�1�-�.�#�&�#�0�;�� 
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Obr. 2 Hydrogeotermálny rez Košickou kotlinou (REMŠÍK, 1991 s použitím podkladov ZAKOVICA - FRANKA, 1979 a ČVERČKA, - RUDINCA, 1974) 

1-3 - sarmat-pliocén: 1 - sivozelené slienité íly, 2 - pyroklastiká pyroxenických andezitov, 3 - pyroxenické andezity; 4 - báden: vápnito-piesčité íly, podradné štr-
ky, piesky, tufity; 5 - karpat: vápnité íly; 6-7 - trias: 6 - sivé dolomity (kolektory geotermálnych vôd), 7 - kremence, kremité zlepence; 8 - devón (predmezozoické 

u> útvary - nečlenené): 9 - zlomy (zistené, predpokladané); 10 - štruktúmogeologický vrt; 11 - geoizoterma (°C) 



Hydrogeotermické pomery 

Geotermálne vody sú viazané hlavne na triasové do­
lomity veporika (obr. 1, 2). Triasové dolomity, me­
nej vápence, ako kolektory geotermálnych vôd sa 
nachádzajú v �
���	���� ���� �����������]�7�; �>�?�; �9�1�?�=�;�A �0�; �A�5�-�/ 
�-�7�; ���	�	�	 �9�� ���/�4 �4�[�.�7�- �>�- �D�A�C�S�@�6�1 �A �>�9�1�=�1 �D�; �D�E�<�-�0�@ 
�:�- �A�V�/�4�;�0 �� �;�0 �&�8�;�A�1�:�>�7�F�4�; �=�@�0�;�4�;�=�5�- �7 �&�8�-�:�>�7�V�9 
�A�=�/�4�;�9�� 

�%�;�A�:�-�7�V�9 �>�9�1�=�;�9 �>�?�I�<�- �-�6 �3�1�;�?�1�=�9�5�/�7�E �-�7�?�5�A�5�?�- 
�I�D�1�9�5�- �� �4�@�>�?�;�?�- �D�1�9�>�7�F�4�; �?�1�<�1�8�:�F�4�; �?�;�7�@ ���������W�N�� 
�
�������� �>�- �<�;�4�C�.�@�6�1 �;�0 ���� �9�*���9�� ���D�E�<�-�0�:�E �������_�� �0�; 
�
�	�� �9�*���:�_ ���:�-�6�A�V�/�4�;�0�:�1�6�S�5�- �X�-�>�_ �7�;�?�8�5�:�C���� ���;�0�:�;��
�?�C �?�1�<�8�H�? �A �=�H�D�:�C�/�4 �4�[�.�7�;�A�V�/�4 �I�=�;�A�:�5�-�/�4 �>�I �?�5�1�?�;�� 
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�,�:�-�X�:�E �A�-�=�5�-�.�5�8�5�?�- �?�1�<�8�H�? �>�I�A�5�>�G �> �?�V�9�� �T�1 ���;�S�5�/�7�E 
�7�;�?�8�5�:�- �?�A�;�=�G �<�=�1�/�4�;�0�:�I �;�.�8�-�>�_ �9�1�0�D�5 �A�C�>�;�7�; �3�1�;�?�1�=��
�9�5�/�7�C �-�7�?�G�A�:�;�@ �;�.�8�-�>�_�;�@ �A�V�/�4�;�0�;�>�8�;�A�1�:�>�7�F�4�; �:�1�;��
�3�F�:�@ �- �9�1�:�1�6 �3�1�;�?�1�=�9�5�/�7�C �-�7�?�G�A�:�C�9�5 �;�7�;�8�5�?�V�9�5 
�;�.�8�-�>�_�-�9�5�� �"�G�D�7�1 �4�;�0�:�;�?�C �?�1�<�8�H�? �/�4�-�=�-�7�?�1�=�5�D�@�6�I �D�E��
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Tab.l Údaje o geotermálnych vodách z vrtov 
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efuzív 51-80%, 11 úsekov s podielom efuzív 2 1 -
50% a 4 úseky s podielom efuzív 0-20%. 

Všeobecná hydrogeologická charakteristika 
územia 
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Obr. 2 Kvantilový graf rozdelenia hodnôt indexu priepustnosti Z v skúšaných úsekoch neovulkanitov j . časti Slanských 
vrchov. Na vertikálnej osi kumulované relatívne početnosti. 

noznačný, lebo sa komplikuje ďalšími faktormi de­
terminujúcimi celkovú priepustnosť horninového 
masívu. Naznačujú to sčasti aj poznatky, ktoré uvá­
dzajú BAJO et al. (1983). Na posúdenie existencie 
tejto závislosti sme skúmané úseky v neovulkani­
toch hodnotili v členení do 4 podsúborov podľa 
podielu andezitov (resp. iných efuzív) na celkovej 
dĺžke otvoreného skúšaného úseku vo vrte. 

Charakteristiky distribúcie hodnôt indexu Y 
a Z v takto diferencovaných podsúboroch, uvedené 
v tab 1 a 2 a na obr. 1 a 3, nepotvrdzujú predstavy 
o významne vyššej priemernej priepustnosti andezi­
■iov v porovnaní s vulkanoklastikami. Absenciu ko­
relácie medzi priemernou priepustnosťou horninové­
ho masívu a zastúpením andezitov preukázala aj ko­
relačná analýza. Je to spôsobené tým, že na efekt 
rozdielov v priepustnosti efuzív a vulkanoklastík sa 
v rôznej miere superponuje rôzny stupeň sekundár­
neho zvýšenia priepustnosti horninového masívu 
tektonickým aj exogénnym porušením. 

Na rozdiel od iných skúmaných jednotiek (JETEL 

in KALIČIAK et al., 1992) nebolo možné v skúma­
nom súbore údajov z neovulkanitov jednoznačne 
vymedziť podsúbor údajov charakterizujúcich vrty 
v poruchových zónach. Napriek nespornému efektu 
tektonického porušenia totiž kvantitatívne prejavy 
tohto efektu rastú v skúmanom súbore údajov viac­
­menej kontinuálne od minimálneho do maximálne­
ho stupňa. Ako ukazuje obr. 1, za extrémne maximá 
priepustnosti a prietočnosti jednoznačne viazané na 
tektonické porušenie možno pokladať iba údaje z 3 
skúšaných úsekov ­ z dvoch spomenutých vrtov 
v myšlianskom zlomovom pásme ­ HŠ­19 (Y ■ 
7,17; Z = 5,21) a NHJ­1 (Y = 6,86; Z = 5,56) a 
ďalej z vrchného intervalu vrtu SHJ­6 na s. okraji 
Bogoty pri Svinici ( Y = 6,87; Z = 5,10). Ostatné 
hodnoty Z i Y sú rozložené v spoločnom súbore 
viac­menej rovnomerne v súlade s modelom nor­
málneho rozdelenia (obr. 2). Model normálneho 
rozdelenia hodnôt indexov Y a Z zodpovedá lognor­
málnemu modelu rozdelenia hodnôt koeficientu 
prietočnosti T a koeficientu filtrácie k, pretože inde­
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Obr. 3 Intervaly spoľahlivosti určenia aritmetického priemeru M indexu prietočnosti Y a indexu priepustnosti Z a rozpätia 
zistených hodnôt Y a Z v skúšaných úsekoch neovulkanitov j . časti Slanských vrchov. a(%) = ako na obr. 1; X „ , X „ = 
minimálna a maximálna zistená hodnota Y alebo Z; X,, X, = dolná a horná hranica intervalu spoľahlivosti, v ktorom leží 
s pravdepodobnosťou 90 % skutočná hodnota aritmetického priemeru M(Y) alebo M(Z); M(X) = výberový aritmetický 
priemer zistených hodnôt Y alebo Z; T = koeficient prietočnosti; k = koeficient filtrácie pri diferencii d = 0,30. 
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xy Y a Z predstavujú logaritmické transformácie 
hodnôt koeficientov T a k (JETEL, 1985a, b). 

Zhodu zistenej empirickej distribúcie hodnôt 
indexu priepustnosti Z v skúmaných úsekoch s mo­
delom normálneho (Gaussovho) rozdelenia ilustruje 
kvantilový graf (graf kumulovaných �����^�9�G�B�C�F�G�Q�� �B�5 
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v skúšaných úsekoch vrtov od podielu andezitov 
a iných efuzív na celkovej otvorenej hrúbke horni­
nového komplexu. Nepotvrdila sa tak predstava 
o vyššej priemernej priepustnosti andezitov v porov­
naní s vulkanoklastikami. Priemerná prietočnosť 
a priepustnosť v skúšaných úsekoch odráža predo­
všetkým exogénne a tektonické porušenie bez vzťa­

hu k pomernému zastúpeniu efuzív a vulkanoklas­
tĺk. Získané poznatky poslúžia pri vyhľadávaní vyu­
žiteľných zdrojov podzemných vôd a pri riešení ich 
ochrany a sú objektívnym podkladom pre komplex­
né hodnotenie hydrogeologických pomerov územia 
a ekologické prognózy. 
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JÁN JETEL 

Permeability and transmissivity of the Neogene volcanic formations in the southern part of the Slan­
ské vrchy Mts. (Kást Slovakia) 

Summary 

Regional assessment of the transmissivity and permeability 
in the Neogene volcanic formations in the southern part of 
the Slanské vrchy Mts. (East Slovakia) relies on the statis­

tical analysis of the aquifer tests dáta from 35 tested inter­

vals in 24 boreholes (51­300 m deep). The dáta of aquifer 
tests were transformed to the values of the approximative 
logarithmic parameters ­ permeability index Z and trans­

missivity index Y derived from the specific capacities. The 
arithmetic means M(Y) and M(Z) were converted to the 
respective estimates of the geometrie means G(T) and G(k) 
of the transmissivity T and hydraulic conductivity k by 

means of the equations (6) and (7). The mean logarithmic 
conversion difference d (5) was estimated by statistical 
analysis of the dáta from selected boreholes in the volcanic 
formations of the región studied. 

The primáry differences in permeability between volca­

noclastic and extrusive (predominanlly andesites) rocks 
háve been covered up by exogene and tectonic fracturing. 
Consequently, the correlation analysis has not found any 
significant difference in mean permeability of the tested 
intervals represented by extrusive and volcanoclastic 
rocks. The coefficients of transmissivity and hydraulic 
conductivity are distributed according to the lognormal 
law. 
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The sample geometrie mean of (ransmissivity G(T) in 
tne tested intervals is 9.4 x 10- m2.s' (with tne 90% confi-
dence interval from 5.5 x 10" m2.s' to 1.6 x 10' m'.s1). 
The expected mean value E(T) of tne lognormally distribu-
ted transmissivities deríved by Aitchison and Brown fun-
ction V is 3,5 x lfr1 m !.s'. 

The sample geometrie mean of hydraulic conductivity 
G(k) in tne tested intervals is 1.5 x 10* m.s' with the con-
fidence interval (P = 90 %) 9 x 10* - 2.5 x 10' m.s' and 
with the expected mean value of lognormal distribution 
E(k) = 5.4x 105m.s-'. 

E x p l a n a t i o n s t o t e x t - f i g u r e s 

Fig. 1 Histograms of the transmissivity index Y and the 
permeability index Z in the tested intervals of Neogene 
volcanic rocks in the southern part of the Slanské vrchy 
Mts. a (%) = percentage of andesites and other extrusives 
in the tested interval. 

Fig. 2 Quantile diagram of the distribution of the perme­
ability index in the tested intervals (Neogene volcanic 
rocks in the southern part of the Slanské vrchy Mts.). Ve-
rtical axis = cummulated relative frequencies. 

Fig. 3 Confidence intervals for the arithmetic means of the 
transmissivity index Y and the permeability index Z; the 
ranges of the determined Y and Z values (Neogene volca­
nic rocks in the southern part of the Slanské vrchy Mts.) 
a (%) - as in the fig. 1; X_ , X„, = minimum and maxi­
mum value of Y or Z; X,, X2 = lower and upper limit of 

the 90 % confidence interval for the tme arithmetic mean 
of the Y or Z values in the generál population; M(X) = 
sample arithmetic mean of the determined Y or Z values; 
T = transmissivity; k = hydraulic conductivity at d = 0,30. 

E x p l a n a t i o n s t o t a b l e s 

Tab. 1 Distribution of permeability and transmissivity pa-
rameters in the tested intervals of Neogene volcanic rocks 
in the southern part of the Slanské vrchy Mts. a (%) = per­
centage of andesites and other extrusives in the tested 
interval, n = number of dáta. Determined values of trans­
missivity index Y and permeability index Z: R(Y), R(Z) = 
range of values; Md(Y), Md(Z) = medians; M(Y), M(Z) = 
arithmetic means; s r , s, = estimates of štandard deviation 
in generál population. Estimates of transmissivity T and 
hydraulic conductivity k: R(T), R(k) = range of values; 
Md(T), Md(k) = medians; G(T), G(k) = geometrie means. 

Tab. 2 Confidence intervals of calculated characteristics of 
mean transmissivity and mean permeability in the tested 
intervals of Neogene volcanic rocks in the southern part of 
the Slaaské vrchy Mts. (a) = mean transmissivity characte­
ristics, (b) = mean permeability characteristics; M, , M2 = 
lower and upper limit of the 90 % confidence interval for 
the arithmetic mean of the index Y or Z; G. , G2 = lower 
and upper limit of the 90 % confidence interval for the 
estimate of the geometrie mean of the transmissivity T and 
or the hydraulic conductivity k. Other symbols as in the 
Tab. 1. 
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�1�2�/�4�>�)�.�	 �&�>�1�2�'�*�4�> �.�3�5�9�' �0�+ �����������Q�5�;�5���)�.�2�5�7�/�9�/�)�1�>�� 
�; �4�+�6�'�9�7�4�5�3 �3�4�5�L�8�9�;�+ �'�0 �1�'�7�(�5�4�'�9�/�)�1�>�	 ���1�7�+�3 �(�+�L��
�4�M�)�. �.�5�3�/�4�5�9�;�5�3�M�)�. �3�/�4�+�7�>�2�5�; �8�' �;�5 �;�=�5�7�1�+ �4�'��
�)�.�>�*�=�' �;�?�O�K�/�+ �3�4�5�L�8�9�;�5 �6�<�7�/�9�:�� �K�3�:�.�< �5�7�-�'�4�/�)�1�+�0 
�.�3�5�9�< �' �2�/�3�5�4�/�9�/�=�5�;�'�4�@ �=�>�;�'�2�1�< �A�2�5�;�)�'�	 ���#�� �8�9�'�4�5��
�;�/�2�' �9�7�5�)�.�: �*�5�2�5�3�/�9�: �8 �6�<�7�/�9�5�3�� �L�/�;�)�+�� �-�7�'�,�/�9�/�)�1�C 
�8�:�(�8�9�'�4�)�/�: �' �8�P�:�*�<�	 �!�#�� �'�4�'�2�M�=�' �8�9�'�4�5�;�/�2�' �1�7�+�3�+�Q�� 
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dolomit, živec, náznaky chloritu a illitu. Obsah �T�%�K��
�/�)�. �*�5�%�/�'�-�) �.�) �������� ���� �9 �D�4�0�2�)�. �4�5�)�9�%�,�) �6�% �9�:�6�/�:�7�8�.�) 
�0�-�1�3�2�-�7�� ���2�%�/ �.�) �%�6�3�'�-�>�'�-�% �T�%�K�/�L�'�, �1�-�2�)�5�>�0�3�9 �'�,�8��
�(�3�&�2�> �2�% �1�-�2�)�5�>�0�2�) �(�5�8�,�: �% �%�. �-�'�, �3�&�6�%�, �.�) �2�A�;�/�:�� 
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�M�-�)�5�2�3�6�-�9�L�� �����P�1�- �.�)�1�2�3�;�5�2�2�L �4�-�)�6�/�3�9�)�' �%�K �6�-�0�7�3��
�9�)�'�� �$�>�/�0�%�(�2�> �,�1�3�7�% �.�) �����������Q�3�9�3���'�,�0�3�5�-�7�-�'�/�> 
�6 �3�5�+�%�2�-�'�/�3�8 �,�1�3�7�3�8�� ���!�� �6�7�%�2�3�9�-�0�% �/�5�)�1�)�Q �6 �4�5�A��
�7�3�1�2�L�1 �/�%�3�0�-�2�-�7�3�1�� �-�0�0�-�7�3�1�� �3�5�+�%�2�-�'�/�D �,�1�3�7�8 �% �+�5�%��
�*�-�7�-�'�/�D �6�8�&�6�7�%�2�'�-�8�� ���!�� �%�2�%�0�L�;�% �6�7�%�2�3�9�-�0�% �/�5�)�1�)�Q�� 
�K�-�9�)�'�� �/�%�3�0�-�2�-�7 �% �-�0�0�-�7�� ���&�6�%�, �T�%�K�/�)�. �*�5�%�/�'�-�) �.�) �9�)�P�1�- 
�2�A�;�/�: �� �������� �� �% �4�5�)�9�%�K�8�.�) �9 �2�)�. �0�-�1�3�2�-�7 �% �2�)�4�5�-�)��
�,�P�%�(�2�@ �1�-�2�)�5�>�0�: ���4�:�5�-�7���� 
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�M�-�)�5�2�3�6�-�9�L�� �9�)�P�1�- �.�)�1�2�3�;�5�2�2�L �4�-�)�6�/�3�9�)�' �%�K �6�-�0�7�3��
�9�)�'�� �$�>�/�0�%�(�2�> �,�1�3�7�% �.�) �/�5�)�1�)�Q�3�9�3���6�)�5�-�'�-�7�-�'�/�3���'�,�0�3��
�5�-�7�-�'�/�> �6�3 �J�1�8�,�%�1�- �3�5�+�%�2�-�'�/�)�. �,�1�3�7�:�� ���!�� �6�7�%�2�3�9�-��
�0�% �7�5�3�'�,�8 �/�%�3�0�-�2�-�7�8�� �-�0�0�-�7�8�� �/�5�)�1�)�Q�� �6�7�3�4�: �4�:�5�-�7�8�� �+�5�%��
�*�-�7�-�'�/�D �6�8�&�6�7�%�2�'�-�8 �% �K�-�9�)�'�� ���!�� �%�2�%�0�L�;�% �6�7�%�2�3�9�-�0�% 
�/�5�)�1�)�Q�� �1�>�0�3 �K�-�9�'�%�� �-�0�0�-�7�8 �% �'�,�0�3�5�-�7�3���1�3�2�7�1�3�5�-�0�0�3�2�-��
�7�8�� ���&�6�%�, �T�%�K�/�)�. �*�5�%�/�'�-�) �.�) �3�4�?�T �2�A�;�/�: �� �������
 �� �% �4�5�)��
�9�%�K�8�.�D �9 �2�)�. �2�)�4�5�-�)�,�P�%�(�2�@ �1�-�2�)�5�>�0�: �2�%�( �0�-�1�3�2�-�7�3�1�� 
�3�6�7�%�7�2�@ �1�-�2�)�5�>�0�: �6�D �9�3 �9�)�P�1�- �1�%�0�3�1 �1�2�3�K�6�7�9�)�� 
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�M�-�)�5�2�3�6�-�9�L�� �.�)�1�2�3�;�5�2�2�L �(�5�3�&�3�9�L �6�P�8�(�2�%�7�L �4�-�)�6�/�3��
�9�)�' �6 �.�)�1�2�3�8 �0�%�1�-�2�>�'�-�3�8�� �$�>�/�0�%�(�2�> �,�1�3�7�% �.�) �/�5�)�1�)��
�Q�3�9�3���'�,�0�3�5�-�7�-�'�/�>�� �0�%�1�-�2�: �7�9�3�5�-�% �/�3�2�'�)�2�7�5�>�'�-�) �4�:�5�-�7�3��
�9�L�'�, �;�5�2�-�)�/�� �!�-�) �7�9�3�5�-�% �%�. �9�L�4�0�Q �4�8�/�0�-�2�/�:�� ���/�5�)�1 
�&�)�K�2�L�'�, �,�3�1�-�2�3�7�9�3�1�L�'�, �1�-�2�)�5�>�0�3�9 �6�% �2�%�'�,�>�(�;�%�.�D 
�9�3 �9�;�3�5�/�) �D�0�3�1�/�: �1�)�7�%�1�3�5�*�3�9�%�2�L�'�, �,�3�5�2�A�2�� �;�9�)�7�5�%��
�2�L �+�0�%�8�/�3�2�-�7 �% �'�,�%�0�'�)�(�B�2�� �/�7�3�5�L �.�) �4�5�%�9�(�)�4�3�(�3�&�2�) 
�3�5�+�%�2�-�'�/�@�,�3 �4�C�9�3�(�8 ���-�,�0�-�'�) �,�D�& ������ ���!�� �6�7�%�2�3�9�-�0�% 
�+�5�%�*�-�7�-�'�/�D �6�8�&�6�7�%�2�'�-�8�� �7�5�3�'�,�8 �3�5�+�%�2�-�'�/�)�. �,�1�3�7�:�� �/�%��
�3�0�-�2�-�7�� �-�0�0�-�7 �% �K�-�9�)�'�� ���!�� �%�2�%�0�L�;�% �6�7�%�2�3�9�-�0�% �/�5�)�1�)�Q�� 
�1�>�0�3 �K�-�9�'�%�� �/�%�3�0�-�2�-�7�8�� �-�0�0�-�7�8 �% �'�,�0�3�5�-�7�3���1�3�2�7�1�3�5�-�0�0�3��
�2�-�7�8�� ���&�6�%�, �T�%�K�/�)�. �*�5�%�/�'�-�) �.�) �������� ���� �4�5�)�9�%�K�8�.�) �9 
�2�)�. �0�-�1�3�2�-�7 �2�%�( �2�)�4�5�-�)�,�P�%�(�2�L�1�- �1�-�2�)�5�>�0�1�- ���4�:�5�-�7���� 
���6�7�%�7�2�@ �1�-�2�)�5�>�0�: �6�% �9�:�6�/�:�7�8�.�D �9 �1�%�0�3�1 �1�2�3�K�6�7�9�)�� 
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�!�1�%�9�3�6�-�9�L�� �.�)�1�2�3�;�5�2�2�L �0�%�1�-�2�3�9�%�2�L �(�5�3�&�3�9�L �4�-�)�6��
�/�3�9�)�'�� �$�>�/�0�%�(�2�> �,�1�3�7�% �.�) �/�5�)�1�)�Q�3�9�3���6�)�5�-�'�-�7�-�'�/�3��
���/�%�5�&�3�2�%�7�-�'�/�>�� ���3�;�3�5�8�,�3�(�2�> �.�) �/�%�5�&�3�2�%�7�-�;�>�'�-�% �;�>��
�/�0�%�(�2�)�. �,�1�3�7�: �% �9�;�2�-�/ �/�%�5�&�3�2�>�7�3�9�@�,�3 �7�1�)�0�8�� ���!�� 
�6�7�%�2�3�9�-�0�% �/�%�3�0�-�2�-�7 �6�3 �6�)�5�-�'�-�7�3�1 �% �/�5�)�1�)�Q�3�1�� �K�-�9�)�'�� 
�+�5�%�*�-�7�-�'�/�D �6�8�&�6�7�%�2�'�-�8�� �6�7�3�4�: �4�:�5�-�7�8 �% �/�%�0�'�-�7�8�� ���!�� 
�%�2�%�0�L�;�% �6�7�%�2�3�9�-�0�% �/�5�)�1�)�Q�� �1�>�0�3 �K�-�9�'�%�� �/�%�3�0�-�2�-�7�8 
�% �-�0�0�-�7�8�� ���&�6�%�, �T�%�K�/�)�. �*�5�%�/�'�-�) �.�) �����
�� ���� �9 �D�4�0�2�)�. �4�5�)��

�9�%�,�) �.�8 �7�9�3�5�A �0�-�1�3�2�-�7 ���%�K ���
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 ������ �3�6�7�%�7�2�@ �1�-�2�)�5�>�0�: 
�6�D �;�%�6�7�D�4�)�2�@ �9 �2�)�4�%�7�5�2�3�1 �1�2�3�K�6�7�9�)�� 

���0�%�6�7�-�'�/�@ �6�)�(�-�1�)�2�7�: ���8�2�;�6�/�L�'�, �9�5�6�7�-�)�9 �&�3�0�- �/�9�%�2��
�7�-�7�%�7�A�9�2�) �9�:�,�3�(�2�3�7�)�2�@ �2�% �;�>�/�0�%�(�) �4�0�%�2�-�1�)�7�5�-�'�/�L�'�, 
�%�2�%�0�L�;�� �4�5�-�N�3�1 �6�1�) �4�3�N�A�7�%�0�- �4�3 �	������ �&�3�(�3�9 �9 �/�%�K��
�(�3�1 �9�L�&�5�8�6�)�� 
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�%�K �������
 �1�1�� ���9�%�2�7�-�7�%�7�A�9�2�) �9�:�,�3�(�2�3�7�)�2�-�) �6�1�) �9�:�/�3��
�2�%�0�- �2�% �;�>�/�0�%�(�) �-�(�)�2�7�-�*�-�/�>�'�-�) �% �6�4�3�N�A�7�%�2�-�% �1�-�2�-�1�>�0�2�) 
�
���� ���R�2 �9 �/�%�K�(�3�1 �4�5�)�4�%�5�>�7�)�� 

���8�2�;�6�/�@ �9�5�6�7�9�: �9�3 �9�5�7�) �$�>�9�3�(������ �4�5�)�(�6�7�%�9�8�.�D 
�.�)�1�2�3�;�5�2�2�@ �7�1�%�9�3�6�-�9�@ �%�K �N�-�)�5�2�) �(�5�3�&�3�9�@ �4�-�)�6�/�3�9�'�)�� 
�6�A�0�7�3�9�'�) �% �A�0�3�9�-�7�@ �&�5�-�(�0�-�'�)�� �4�5�)�9�%�K�2�) �0�%�1�-�2�3�9�%�2�@�� 
�!�%�/�1�)�5 �4�3�0�3�9�-�'�8 �9�L�2�3�6�8 �.�%�(�5�%�� �2�%�.�1�? �; �&�5�-�(�0�-�N�2�%��
�7�L�'�, �4�3�0�C�,�� �4�5�)�(�6�7�%�9�8�.�) �(�5�3�&�2�> �(�5�9�-�2�%�� ���/�5�)�1 �/�5�)��
�1�)�Q�%�� �K�-�9�'�3�9�� �/�%�5�&�3�2�>�7�3�9 �% �4�:�5�-�7�8 ���!�� �6�7�%�2�3�9�-�0�% 
�+�5�%�*�-�7�-�'�/�D �6�8�&�6�7�%�2�'�-�8 �% �3�5�+�%�2�-�'�/�D �,�1�3�7�8�� ���6�3�'�-�>�'�-�% 
�T�%�K�/�L�'�, �1�-�2�)�5�>�0�3�9 �.�) �9�J�)�3�&�)�'�2�) �'�,�8�(�3�&�2�> �� �-�(�)�2�7�-��
�*�-�/�3�9�%�0�- �6�1�) �	�� �1�-�2�)�5�>�0�3�9�� ���)�4�5�)�;�)�2�7�8�.�) �.�8 �4�:�5�-�7 
�% �0�-�1�3�2�-�7�� �3�6�7�%�7�2�@ �-�(�)�2�7�-�*�-�/�3�9�%�2�@ �T�%�K�/�@ �1�-�2�)�5�>�0�: �6�% 
�9�:�6�/�:�7�8�.�D �9 �2�)�9�L�;�2�%�1�2�3�1 �1�2�3�K�6�7�9�)�� �#�3 �9�;�3�5�/�) 
�; �2�%�.�9�?�N�J�)�. ���O�&�/�: ���9�;�� �N�� �
�� �6�% �4�5�)�.�%�9�8�.�) �/�%�5�&�3�2�%�7�-��
�;�>�'�-�%�� 

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

�#�3 �9�;�3�5�/�) �; �,�O�&�/�: �
���������
�� �1 �6�% �9�:�6�/�:�7�0�3 �%�. �2�-�)��
�/�3�P�/�3 �6�4�B�5�� ���5�) �(�3�6�T �;�2�%�N�2�D �/�3�5�B�;�-�8 �-�'�, �&�3�0�3 �1�3�K�2�@ 
�8�5�N�-�T �0�)�2 �5�3�(�3�9�@ �%�/�3 �'�*�� ���$�����'�%�������%�#�"�$���&���%�� ���)�������"��
�#���&���% �6�4���� ���(�������#�"�������% �6�4���� �'�*�� ���$���&�$���%�#�"�$���&���%�� �'�*�� ������
� ���$�"�*�"�!�"�%�#�"�$���&���%�� �"�9�)�(�)�2�@ �5�3�(�: �6�D �5�3�;�J�A�5�)�2�@ �.�)�(��
�2�%�/ �9 �/�)�8�4�)�5�- �9 �+�)�5�1�>�2�6�/�3�1 �9�L�9�3�.�-�� �.�)�(�2�%�/ �9�3 
�9�5�'�,�2�3�1 �7�5�-�%�6�) �9 �%�0�4�6�/�3�1 �9�L�9�3�.�-�� ���5�- �2�-�)�/�7�3�5�L�'�, �7�:��
�4�3�'�, �6�4�B�5�� �0�)�4�J�-�) �;�%�'�,�3�9�%�2�L�'�,�� �6�1�) �1�3�,�0�- �8�5�N�-�T �%�. 
�(�5�8�,�� � �D �7�3 �7�-�)�7�3 �(�5�8�,�:�� �����"� �%�"�!���%�#�"�$���&���% �#�'�!���&�'�% 
����� �������� ���6�7�5�)�(�2�L �/�)�8�4�)�5���� ���!���#�����'�����&���%�#�"�$���&���% �&��������
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Ba, Zr 

ľSSo 
Bnnmnnnnnna 
miupiuiim ■ 

B B M B 

Sr O D Ba Wfa Zr 

HnBHmmmi 
| B B h — ■ — ■ — — — 
!\mm 
83HT 

MT 

J 
0 ppm 100 ppm 200 ppm 300 ppm 400 ppm 500 ppm 600 pprn 

4399.0 
4402.0 
4493.1 
4497.6 
4773.5 
4775.5 
4821.5 
4824.0 
5100.4 
5102.0 
5200.6 
5202.4 
5204.8 
5251.6 
5253.1 
5254.8 
5255.8 
5300.9 
5301.7 
5302.2 
5300.9 
5370.5 
5371.9 
5374.6 
5430.7 
5432.8 
5434.8 
5495.8 
5499.0 
5567.5 
5650.5 
5654.3 
5748.0 
5800.1 
5804.5 
5887.8 

0 ppm 2 ppm 4 ppm 6 ppm 8 ppm 10 ppm 12 ppm 
S r ( x '000 ) 
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Tab.4 Modálne zloženie vzoriek z vrtu ZÁVOD - 93 ���������5�.�(���#�- �+ �������"����� ���� ���#���!�4�+�* 
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Pri pozornom sledovaní obsahu makroprvkov, 
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A. BUJNOVSKÝ - L. MARTINSKÝ - O. FEJDIOVÁ - P. SNOPKOVÁ - S. KAROLI 

Geológie evaluation of pre-Neogene basement in well Závod-93 (Vienna Basin) 

Summary 

The exploratory well for oil and gas ZÁVOD-93 was situ-
ated 268 m SSE of the well ZÁVOD-77. This well of pre-
liminary exploration was aimed to verify gas occurrences 
in the southern part of the centrál Závod-Mesozoic deposit, 
i.e. in the Hauptdolomite in the basal part of the Golier 
nappe. 

The Hauptdolomite was intersected at depths from 4398 
to 5256 m, i.e. its apparent thiekness was about 
856 m. According to tne basin-reef-lagoon deposition 
schéme, the Hauptdolomite was settled in a shallow lagoon 
- backreef area in a slightly hypersaline environmem of cy-
clical sedimentation. It underwent dolomitization during 
the early diagenetic stage. The principál types of porosity 
are intercrystalline, fenestral and fracture. According to the 
sedimentary environment crileria applied by Elf Aquitaine, 
the Hauptdolomite is dominated by rhythmical lopherite 
(fenestral) structures characteristic of the closed environ­
ment of and interná! platform. 

The Opponitz Limestones were identified in well ZÁ­
VOD-93 because of their position between the Hauptdolo­
mite and Lunz Member as well as owing to the presence of 
evaporites typical for the Opponitz Limestones in wells. 
The evaporites and dolomites in the Opponitz Member 
were noted in the interval 5650 - 5655 m. They are repre-
sented by massive líght-gray anhydrites intercalated with 
black-gray dolomites dipping at 30-45° to the well axis. 
The irregular distribution of laminae in the anhydrite and 
enormous variability in the thiekness of beds suggest the 
shallow-water closed environment of an internát platform. 
The total apparent thiekness of the Opponitz limestones 
and evaporites attains 355 m. Evaluated were 5 samples of 
clastic sediments of the Lunz Member from the interval 
5747-5888 m in well ZÁVOD-93 (cores No. 15,16 and 17). 

The sediments include mostly laminated graywacke sand-
stones, sandstones to siltstones. In addition to quartz, feld-
spars, carbonatés and pyrite, DTA also revealed graphitic 
substance and organic matter. In generál, the heavy-mine-
ral assemblage contains only few minerals. A total of 14 
minerals were identified, the amount of heavy minerals be-
ing insignificant. Fossils identified in the Lunz Member 
claystones comprise Thomsonisporites punetatus LESCHIK. 
Anapiculatisporites telephorus (PAUTSCH) KLAUS, Apicula-
tisporítes parvispinosus (LESCHIK) SCHULZ. Their strati-
graphic range is wider, from the Upper Triassic to Upper 
Triassic - Lias. They are commonly associated with paly-
noflora in the Lunz Member underlying the Vienna Basin 
Neogene. The assemblage is dominated by plánt tissues. 

Sludge samples indicate that the Lunz Member may 
extend as deep as the well bottom at 6439 m 

36 samples from the cores No. 2 - 1 7 of well ZÁVOD-
93 were geochemically investigated. In addition to the 
complete silicate analysis, selected trace elements were 
analysed as well. The contents of macrocomponents allo-
wed us to calculate the modal compositon of the analysed 
rocks. The graphic illustration in Fig. 1 clearly indicates 
the rock types in the well. The base is composed of clayey 
rocks (Lunz Member) which are overlain by limestones 
(Opponitz Member) and dolomites (Hauptdolomite). Worth 
mentioning is the variable chemistry in transitions from 
one rock type to another. The Lunz Member gradually pas-
ses into pure limestones of the Opponitz Member and the 
Opponitz Member in turn transit into pure dolomites. 
Conceming the trace elements, inereased Sr contents in the 
Opponitz Member pure limestones are noteworthy 
(as múch as 11500 ppm). 
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MICHAL POTFAJ 

Postavenie bielokarpatskej jednotky v rámci flyšového pásma 
Západných Karpát 

(5 obr., angl. resumé) 

A b s t r a c t. The innermost flysch unit in tne West Car-
pathians is tne Magura unit. It is an uprooted nappe, over-
thrust at least by 40 km to tne north/northwest to tne outer 
Flysch units (Foremagura, Silesian, Dukla) and as a whole 
to the North European Platforrn. The Magura unit (or 
group of nappes) was divided to 5 into 7 partial units by 
different authors. They are (from outer to inner): Harklo-
wa, Siar, Rača, Bystrica and Krynica (the last one known 
also as Biele Karpaty-Oravská Magura or Čergov) unit. 
The last one comprises two distinct tectonic bodies: Biele 
Karpaty (White Carpathían) unit and Oravská Magu­
ra­Krynica­Čergov unit. These two bodies together were 
long considered as equivalent in lithostratigraphic and 
structural sense and were ranged to the innermost Magura 
zóne. On the basis of declared difference of lithological, 
stratigraphic and facíal critería the Biele Karpaty unit is 
presented as higher category unit. i.e. it is ranged to the 
samé rank as Magura, Dukla or Silesian unit, and it is con­
sidered not to be an equivalent to the Oravská Magura 
(Krynica) unit. The Biele Karpaty unit sequences are of 
flysch or flysch­like facies, dated from Albian to Middle 
Eocéne. In the sandstones quartz, metamorphic rocks and 
mica are common, but a large amount of carbonates, 
especially dolomite clasts distínguish the White Carpathian 
sediments from the rest of the Magura sequences. The 
heavy­mineral associations containing the stauroltte, also 
differ from those of the Magura unit. The paleocurrent 
analysis enables us to search for the sediment source 
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somewhere along the inner margin of the unit. In the 
current configuration it is the Klippen Belt at this position, 
iťs role in this čase is discussed. 

Review of Cretaceous and Paleogene stratigraphy is 
presented, and two groups are distiguished: Hluk (in the 
W) and Vlára Group (E). Some new terms are introduced 
šuch as Bzová Member (sandstone flysch of Paleocene), 
Drietomica and Ondrášovec Members of Lopeník Formation 
(Senonian). 

Úvod 

Vonkajšie flyšové pásmo (pôvodne PAULOVA, 1890; 
Karpathensandsteinzone) rozčlenil NOWAK (1927, 
cit. 1929) na severnú okrajovú, strednú a magurskú 
zónu (skupinu). Toto členenie v zásade prežilo až do 
dnešných čias, keď ho akceptoval ROTH (in BUDAY 
et al., 1967) a v Poľsku KSIAZKIEWICZ (1972). 
ANDRUSOV (1958) používa členenie na vonkajšiu 
(krosnenskú) a vnútornú (magurskú) skupinu, ne­
skôr (1965, 1968) vyčleňuje navyše ešte dukelskú 
a predmagurskú tektonickú jednotku. Vnútorná ­
magurská jednotka sa od vonkjaších jednotiek líši 
svojimi špecifikami: „vývojom" inoceramovej krie­
dy a „magurských pieskovcov" (v ponímaní KSIAZ­
KIEWICZA, 1958). 

Ako celok bola magurská jednotka charakterizo­
vaná ako bezkorenný príkrov s čiastkovými faciál­
no­tektonickými jednotkami (od severného okraja 
dovnútra) račanskou (= j . Siar + račanská), bystric­
kou (= sadeckou) a „bielokarpatsko­oravsko­krynic­
kou". Príkrovový charakter magurskej jednotky je 
doložený tektonickými oknami Mszany Dolnej, 
Szczawy, Kleczan, Ropy (KSIAZKIEWICZ, 1972) 
a prípadne Smilna (napr. LESKO ­ SAMUEL, 1968), 

RNDr. M. POTFAJ, CSc, Geologický ústav Dionýza Štúra, Mlynská dolina 1,817 04 Bratislava 
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CHABOVSKE v. 

RAJKOVECKÉv. 
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Obr. 3 Mapa súvrství bielokarpatskej jednotky (s použitím máp: ANDRUSOV, 1957; BEGAN et al.. 1988; KREJCÍ - �����&���H�P������ �	�������� ���"�������H �,�: �(�3���� �	�������� ���"�������H �� �&�I����
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Kuželovské súvrstvie 

Je definované ako flyšový komplex s úplnou prevahou 
ílovcov, vystupujúci v nadloží nivnického súvrstvia, resp. 
pestrých paleocénnych vrstiev (STRANÍK et al., 1989a), 
resp. v nadloží svodnického súvrstvia (STRANÍK et al., 
1989c). V spodnej �Q�(�9�:�0 �9�E �4�(�9�B�<�5�, �/�5�,�+�6�9�0�<�A �<�?�7�5�0�:�A 
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pritom ich neodlišovali od dnešných javorinských vrstiev. 
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formations (fíg. 3) and I range them to the two groups of 
sequences within the Biele Karpaty unit: Hluk and Vlára 
groups (fíg. 2b) 

The Hluk Group consists (according to STRANÍK et al., 
1989) of the Hluk Formation, Gbely Fm., Puchov Fm., st. 
Antonínek Member, Svodnice Fm. with Filipov and Šu­
chov facies, Nivnice Fm. and two horizons of variegated 
claystone sequences. It is overlain by Kuželov Fm. In the 
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This flysch-like sequence overlies the Nivnice Formation. 
Thick pelitic horizons (up to 2 m) are dominánt in the li-
thology. In the lower part they are grey-brown, in the 
upper part of the formation they are of variegated, mostly 
pale-grey colors. Sandstones are fine-grained, brown-grey, 
generally ripple-laminated (Tc of Bouma's interval). A few 
thin beds of rusty-brown pelocarbonates were found in the 
upper part of formation. Total thiekness of the Kuželov 
Formation does not exceed 250 m. 

In all the fonmations at different horizons variegated 
beds are distinguished. They are characterized by red clay­
stones and mudstones, intercalated with some 
fine-grained sandstones (see fíg. 2b). 

The succession of strata of the Vlára Group from the 
Campanian until the Early Eocéne from the base to the top 
is as follows: Lopeník Formation with redefined Ondrášo-
vec, Javorina and Drietomica beds, overlain through Raj-
kovec and Chabová Member. 

Lopeník Formation: (Campanian - Maaslrichtian): The 
pile of sequence is built of sandy flysch, with predomi-
nance of calcareous well sorted sandstones, intercalated 
with thin claystones. 

In the lower part of the Lopeník Formation I distinguish 
variegated Ondrášovec beds (Member) through presence 
of red and violet-red claystones with sericite. Also red and 
yellowish marí beds (1-15 cm) are present. The sandstones 
are calcareous, finegrained up to 30 cm in thiekness. Some 
middle- to coarse-grained sílíciclastic sandstone intercala­
tions (30-200 cm) oceur thoroughout the sequence. The 
maximum observed thiekness of the member is 340 m, the 
age is Campanian, some higher levels even Maaslrichtian 
(POTFAJ et al., 1986; ŠVÁBENICKÁ, 1987, 1990). Confines 
against Javorina Member show interfingering character. 

Javorina Member (Late Campanian - Maastrichtian): 
Originally it was defined independently by POTFAJ et al. 
(1986) and STRANÍK et al. (1986). The name is derived 
from Mt. Javorina (970). Stratotype localities outerop on 
the northem slope of the hill. The Javorina ML consist of 
thin-bedded flysch sequence with predominance of fine- to 
medium-grained sandstones in beds 3 to 15 cm thick, some-
where even more. In the higher part are bodies of micro-
conglomerates, containing rare large foraminifers Lepidor-
bitoides cf. kampanensis VAN GORSEL, indicating maas­
trichtian age. Sandstones are composed of quartz, meta-
morphic rocks and large amount of carbonate clasts (up to 
45 %), they are muscovitic. Heavy-mineral association is 
gamet - tourmaline (PESLOVÁ, 1986 and in STRANÍK et al. 
1989; KRYSTEK, 1965). According to Bouma's sequence 
(1962) Tb, Tc intervals are dominánt. 

The claystones are greenish-gray, more or less silty, in the 
layers 0,5 to 5 cm, only few limy beds were noticed. Spora-
dicaliy there oceur layers of white-grey pelocaroonates. 

The formation thiekness is about 600 m. The age of the 

formation is Campanian - Maastrichtain, according to cal­
careous nannoplankton determinations (POTFAJ et al., 
1986; ŠVÁBENICKÁ, 1987,1990). 

The member is named after settlement Ondrášovec, on 
the SE slope of Mt. Lopeník (912), where it outerops at se-
veral rivulets. Formerly the Ondrášovec beds were desig-
nated under the label „variegated" (POTFAJ et al., 1986) or 
Gbely Fm. (STRANÍK et al., 1986, 1989). As the originál 
Gbely Fm. was defined as Middle Cretaceous sequence, 
with slightly different deseription (HANZLÍKOVÁ, 1984), we 
abandon this correlation and íntroduce a new name. 

Drietomica beds (Member) (Maastrichtian): This is 
a newly defined sequence within the Lopeník Fm. It is 
characterized by domination of thick-bedded fine- to coar­
se-grained sandstones (0,5-1,5 m) with only few cm of 
claystone intercalations, if any. Sandstones háve mixed, 
carbonate-siliciclastic composition, as the main bulk of 
Lopeník Formation. The structure of sandstones is T(a)b, 
Tb(c) and Tc. Estimaled maximum thiekness of the Drieto­
mica beds is to 200 m in the norhern part, diminishing to 
the SW. The �����R���	 �,�9�<�/�2�9�6�/ �3�8 �>�2�/ ���<�3�/�>�9�7�3�-�+ �@�+�6�6�/�C 
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�0�3�/�. �3�8 �>�2�3�= �A�/�6�6�� �&�2�/ �:�<�/�=�?�7�/�. �+�1�/ �9�0 �>�2�/ �7�/�7�,�/�< �3�= � �+��
�+�=�>�<�3�-�2�>�3�+�8�� �A�3�>�2�9�?�> �,�3�9�=�>�<�+�>�3�1�<�+�:�2�3�- �-�9�8�>�<�9�6���
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25 %. Some of the beds are with streaks and intercalations 
of fine-grained conglomerates. Erosion and channelling 
into the underlying beds is common feature of thicker 
banks. The mudstones are subordinate, mostly silty, some 
limy claystones (resembling lhose from the Svodnice Fm.) 
oceur in beds 5-10 cm thick. A thín-bedded flysch oceurs 
in some outerops in the packets 1-2 m thick. The total se­
quence thiekness is about 50-150 m. The age of Chabová 
beds was defined on the base of calcareous nannoplankton 
(POTFAJ in POTFAJ et al., 1986) as Paleocene to Early Eocé­
ne. The sequence is interpreted as a deposit below the 
channel estuary on the middle submarine fan. 

Nearly in all the sequences of the Biele Karpaty unit 
outstanding is the presence of carbonate clasts (10-35 % -
some places up to 50 %), especially dolomitic (ŽÚRKOVÁ, 
1966; PESL - ŽÚRKOVÁ, 1967; POTFAJ et al. 1986; STRANÍK 
et al., 1989a). Exception makes the Bzová member, where 
the sandstones are of graywacke composition with only 
5 % of carbonate clasts; resemblance of this member to the 
Magura sandstones (POTFAJ, 1983) is amazing. In the rest 
of the Magura sequences we cannot find appropriate for-
mations with šuch amount of carbonates as Vlára Group 
contains, probably with the exception of Malcov and Raci-
bor Formations (POTFAJ et al., 1991) and partly Strihov 
Member (MARSCHALKO, 1975). The main bulk of Magura 
sediments is made of sílíciclastic flysch sequences, with 
subordinate content of carbonate clasts. 

Heavy-mineral associations in the Biele Karpaty se­
quences are characterized by garnet, or/and mixed gamet-
zirconium, less zirconium facies (PESL - KRYSTEK, 1965; 
PESLOVÁ in STRANÍK et al., 1989a). Typomorphic minerál is 
staurolite, practically omnipresent in small amount (1-8 % 
of heavy-mineral content) in the Biele Karpaty unit, but 
missing in �����:���� ���4�.�/�-�%���� ���*�  ���-���1�.�'�6�������#�0�-�� �0�*�%�/�. �%�* �+�0�- 
�/�!�-�-�%�/�+�-�4�� 

���*�*�!�- �.�/�-�0���/�0�-�! �+�" �/�$�! ���%�!�(�! �����-�,���/�4 �0�*�%�/ �$���. �� �"�+�(� �����*� ��
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Fíg. 1 Tectonic sketch of western part of the Outer Flysch 
Zóne 
Legend: 1 - Neogene sediments; 2 - Ždánice Unit; 3 -
Subsilesian Unit; 4 - Silesian Unit; 5 - Foremagura and/or 
„window" Unit; 6-8 - Magura Nappe; 6 - �����U�- �(�:�5�?�� �� ��
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Tab. 1 Mikrosondové analýzy granátu (lok. Dobrá Voda - ���������	�[�;�1�	 �E�A�3�8�>�Z �;�1�A�@�1�C���� �#�A�G�W�C�1�<�?�3�8�5�=�9�3�;�Z �E�H�?�A�5�3 �>�1 �H�I�;�<�1�4�5 
�
�� �;�G�B�<�L�;�?�E�� �-�<�>�?�E�?�
�4�9�B�@�5�A�H�>�I �=�9�;�A�?�B�?�>�4�1 �"���'�$ �"���.�� ������ �*�D�@�5�A�@�A�?�2�5�	 �D�A�Z�3�8�A�?�E�1�3�9�5 �>�1�@�J�C�9�5 �
�� �;�-�	 �E�H�?�A�;�?�E�Z �@�A�O�4 �>�1 
���� �>���	 �@�A�9�5�=�5�A �5�<�5�;�C�A�M�>�?�E�K�8�? �<�O�[�1�� ���
�� �D�=�� �(�?�D�X�9�C�K �W�C�1�>�4�1�A�4�G�� �1�<�2�9�C ���*�9 �#�1�	 ���< �#�1�	 �&�1 �#�1���	 �+�9�'�� ���+�9 �#�1���	 �3�8�A�?�=�9�C �����5 
�#�1�	 ���A �#�1���	 �%�>�
�F�9�<�<�5�=�9�C ���%�> �#�1���	 �%�7�' ���%�7 �#�1���	 �F�?�<�<�1�B�C�?�>�9�C �����1 �#�1���	 �?�A�C�?�;�<�1�B ���# �#�1���� �0���� �;�?�A�5�;�3�9�1�� ���>�1���� �(�� �*�9�=�1�> 
�����R���V���� 

�*�9���� 

�+�9�'�� 

���
�����	 

���5�' 

�%�>�' 

�%�7�' 

���1�' 

�*�D�=�1 

�*�9 

�+�9 

���\�E 

���<�E�� 

���5�� 

���5���� 

�%�> 

�%�7 

���1 

�1�<�=�1�>�4�L�> 

�B�@�5�B�B�1�A�C�6�> 

�@�G�A�?�@ 

�7�A�?�B�B�D�<�I�A 

�����1�>�4�A�1�4�9�C�� 

�
�� �;�A�G�W�C�I�< 

�
�B�C�A�5�4 

�����	���
 

���	���� 

���
�	���� 

�����	���� 

�
�
�	���� 

�
�����
 

�
�	���
 

�����	���� 

���	���
�� 

���	������ 

���	������ 

���	������ 

���	������ 

�
�	������ 

���	������ 

��� � � � �� 

���	�
���� 

�����	�
�� 

�����	�
�� 

���	���� 

���	���� 

�
�� �;�A�G�W�C�I�< 

�
�?�;�A�1�: 

�����	���� 

���	���� 

���
�	���
 

�����	���� 

�
�
�	���� 

�
�	���� 

�
�	���� 

�����	���� 

���	���
�� 

���	������ 

���	������ 

���	������ 

���	������ 

�
�	������ 

���������� 

���	���
�� 

���	�
���
 

�����	���� 

�����	���� 

���	���� 

���	�
�� 

���� �;�A�G�W�C�I�< 

�
�B�C�A�5�4 

�����	���� 

���	���� 

���
�	���
 

�����	���� 

���	�
�� 

� � � � �� 

���	���
 

�����	���� 

���	������ 

���	�����
 

���	������ 

���	������ 

���	������ 

���	������ 

���	������ 

���	������ 

�����
���
 

�����	���
 

�
���	���� 

���	���� 

���	���� 

���� �;�A�G�W�C�I�< 

�
�?�;�A�1�: 

�����	���� 

���	���� 

�����	���� 

�����	���� 

���	���
 

���	���� 

�������� 

�����	���� 

���	������ 

���������� 

���	������ 

�
�������� 

���	������ 

���	������ 

���	������ 

���	������ 

���	�
���� 

�����	�
�� 

�
���	���� 

���	���� 

���	���� 

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

�- �B�@�?�4�>�?�=�9�?�3�K�>�>�G�3�8 ���5�7�5�>�2�D�A�B�;�Z�3�8 �1�X �;�1�A�@�1�C�

�B�;�Z�3�8�� �B�5�4�9�=�5�>�C�?�3�8 �E �?�2�<�1�B�C�9 �%�1�<�Z�3�8 �#�1�A�@�I�C �=�?�X�>�? 
�A�?�H�<�L�W�9�_ �4�E�5 �H�I�;�<�1�4�>�K ���^�%�� �=�5�C�1�=�?�A�6�>�O �1 �@�5�B�C�A�O �A�5�

�H�9�B�C�5�>�C�>�O�� �'�2�5 �1�B�?�3�9�I�3�9�5 �B�1 �E �D�A�[�9�C�Z�3�8 �?�2�<�1�B�

�C�9�1�3�8 �1 �[�1�B�?�E�Z�3�8 �?�2�4�?�2�9�1�3�8 �E�G�B�;�G�C�D�:�O �1�D�C�?�>�M�=�>�5�	 
�H�E�J�[�W�1 �B�1 �E�W�1�; �>�1�E�H�I�:�?�= �=�9�5�W�1�:�O �E �A�?�H�<�9�[�>�?�= �@�?�

�=�5�A�5�� 

�
�� ���������������	���� ������������������ �:�5 �@�A�5�4�B�C�1�E�?�E�1�>�I �7�A�1�>�I�

�C�?�=�	 �B�C�1�D�A�?�<�9�C�?�=�	 �[�1�B�_�?�D �C�D�A�=�1�<�L�>�D �1 �@�A�1�E�4�5�@�?�4�?�2�>�5 
�3�8�<�?�A�9�C�?�=�� 

���A�1�>�I�C ���?�2�A�� ���1�� �:�5 �B�E�?�:�L�= �3�8�5�=�9�3�;�Z�= �H�<�?�X�5�>�L�= 

�B �E�G�B�?�;�Z�= �@�?�4�9�5�<�?�= �1�<�=�1�>�4�L�> �D ���C�1�2�� �
�� �C�G�@�9�3�;�Z �@�A�5 
�=�5�C�1�@�5�<�9�C�G �
 �=�5�C�1�@�B�1�=�9�C�G �1 �4�?�2�A�5 �;�?�A�5�W�@�?�>�4�D�:�5 �B�? 
�H�<�?�X�5�>�L�= �7�A�1�>�I�C�D �E �=�5�C�1�=�?�A�6�9�C�?�3�8 �%�1�<�Z�3�8 �#�1�A�@�I�C 
�������%�����$�5�C �1�<���	 �
���������	 ���?�2�A�� ������ �&�1�E�9�1�3 �@�?�=�5�A�>�5 �[�1�B�

�C�K �9�>�;�<�O�H�9�5 �9�<�=�5�>�9�C�D �E �7�A�1�>�I�C�5 �9 �B�C�1�D�A�?�<�9�C�5 ���?�2�A�� ���2�� 
�B�O �3�8�1�A�1�;�C�5�A�9�B�C�9�3�;�K �@�A�I�E�5 �@�A�5 �B�E�?�A�G �1 �@�1�A�1�A�D�<�G �;�A�G�W�

�C�1�<�9�>�9�;�1 �%�1�<�Z�3�8 �#�1�A�@�I�C ���-���*���$�*�#�Y �5�C �1�<���	 �
���������	 �1�;�? 
�9 �(�?�E�1�X�B�;�K�8�? �!�>�?�E�3�1 ���,� ���)�	 �
���������� 

�# �=�5�C�1�=�?�A�6�>�5�: �1�B�?�3�9�I�3�9�9 �=�?�X�>�? �H�1�A�1�4�9�_ ���������] 
�[�1�B�_ �C�D�A�=�1�<�L�>�D�	 �;�C�?�A�K�8�? �3�8�5�=�9�3�;�K �H�<�?�X�5�>�9�5 �B �:�1�B�>�?�D 
�@�A�5�E�1�8�?�D �4�A�1�E�9�C�D �>�1�4 �B�;�?�A�G�<�?�= ���%�7�����5�� �9�>�4�9�;�D�:�5 
�:�5�8�? �=�5�C�1�=�?�A�6�8�Z �@�N�E�?�4 �H �=�5�C�1�@�5�<�9�C�?�E �
 �=�5�C�1�@�B�1�=�9�

�C�?�E�	 �@�A�L�@�� �;�A�5�=�5�]�?�E�?�
�C�D�A�=�1�<�9�>�9�3�;�Z�3�8 �8�?�A�>�L�> ���C�1�2�� ���� 
�?�2�A�� ������ �*�;�D�C�?�[�>�5�	 �C�D�A�=�1�<�L�> �:�5 �>�9�5�;�5�4�G �8�?�:�>�5 �H�1�B�C�O�


���� 



Obr. 2a Obr. 2b 

Obr. 2c Obr.2d 



Obr.2e Obr. 2f 

Obr. 2 Indexové �a�)�W�3�D �5�1�6�-�9�B�4�? �:�8�7�,�6�7�5�1�7�+�D�6�6�?�+�0 �:�-�3�=�-�6�+�1�E ���)�4�Y�+�0 ���)�9�8�B�; 
�� �� �����������	������ ���
�	�������������� �	 �� �����	������ �� �������������� �������
�����
�� ���	�����	���� �����	�
���[ �� �!�9�-�3�B�W�3�)���� �����^�3�7�:�a �����
���5�5�� �* �� �:�;�)�<�9�7�4�1�; �@ �8�-��
�4�1�;�7�= �:�8�7�,�6�D�0�7 �3�)�9�8�)�;�< �����)�0�B�[ �� �!�9�-�3�B�W�3�)���� �
���]�W�3�) �����
�	�5�5�� 
�	 �� �
�����
���� �����������
�����
���� �����	�������������� �+ �� �@�1�9�3�F�6 �#���M �@�7 �8�:�)�5�1�;�7�= �-�/�-�6�*�<�9�/�< �����7�:�;�7�4�6�D���� �,�]�W�3�) �����	�� �5�5�� �, �� �@�1�9�3�F�6 �� �@�7 �8�:�)�5�1��
�;�7�= �-�/�-�6�*�<�9�/�< ���&�)�\�7�=�+�-���� �,�]�W�3�) �����	�� �5�5�� �- �� ���9���:�8�1�6�-�4 �@�7 �8�:�)�5�1�;�7�= �-�/�-�6�*�<�9�/�< ���&�)�\�7�=�+�-���� �=�-�^�3�7�:�a �����
�
 �5�5�� �. �� ���9��
�)�6�,�9�)�,�1�; �@�7 �8�:�)�5�1�;�7�= �:�8�7�,�6�D�0�7 �3�)�9�8�)�;�< �����7�*�9�B �&�7�,�)�� �=�9�; � � � 4 �� �0�]�*�3�) ���� �5���� �=�-�^�3�7�:�a �������� �5�5�� �#������ �.�7�;�7 �������7�4�1�+�3�Y �����P 
�#���&���� 

�8�-�6�? �= �:�=�7�9�7�+�0 �) �8�)�9�)�9�<�4�B�+�0 ���)�4�Y�+�0 ���)�9�8�B�; �) �!�7��
�=�)�W�:�3�D�0�7 ���6�7�=�+�) ���&���#�����#���X �� ��� �&�����#���N�� ���������� 
�%�����"�� �4���+���� ���) �,�9�<�0�-�2 �:�;�9�)�6�- �2�- �;�<�9�5�)�4�E�6 �9�-�4�)�;�E�=�6�- 
�0�7�2�6�- �@�)�:�;�H�8�-�6�Y �)�2 �= �:�8�7�,�6�7�;�9�1�)�:�7�=�Y�+�0 �3�9�-�5�-�6�+�7�+�0 
�7�*�)�4�7�=�-�2 �2�-�,�6�7�;�3�? ���)�4�Y�+�0 ���)�9�8�B�; �������T�O�� �� ��������� ����
�#���X�� ������������ �3�;�7�9�D �5�7�W�6�7 �8�7�=�)�W�7�=�)�a �@�) �����������_�7�=�7��
���;�<�9�5�)�4�1�6�1�+�3�D �0�7�9�6�1�6�? ���:�-�6�:�< �������"�' �� ���%����� �$�$���� 
������������ ���)�8�7�3�7�6�� �[�)�:�a �;�<�9�5�)�4�E�6�< �)�3�7 �=�-�^�5�1 �9�-�@�1�:�;�-�6�;��
�6�D�0�7 �3�4�)�:�;�1�+�3�[�0�7 �5�1�6�-�9�B�4�<�� �;�-�5�-�9 �3�7�6�U�;�)�6�;�6�D �:�) �=�?��
�:�3�?�;�<�2�H�+�-�0�7 �= ���`�� �:�-�,�1�5�-�6�;�B�5�?�+�0 �0�7�9�6�E�6�� �5�G�W�- 
�*�?�a �:�H�[�)�:�a�7�< �7�8�E�:�)�6�-�2 �8�-�:�;�9�-�2 �9�-�@�1�:�;�-�6�;�6�-�2 �)�:�7�+�1�B�+�1�-�� 

�( �<�=�-�,�-�6�Y�+�0 �.�)�3�;�7�= �=�?�8�4�Y�=�)�� �W�- �5�-�;�)�5�7�9�.�6�B �)�:�7��
�+�1�B�+�1�) �@�=�C�[�U�) �8�7�+�0�B�,�@�) �@�7 �:�=�7�9�7�= �)�W �8�)�9�)�9�H�4 �/�9�)�6�B��
�;�7�=�-�2 �) �:�;�)�<�9�7�4�1�;�7�=�7���+�0�4�7�9�1�;�7�=�-�2�� �9�-�:�8�� �)�W �:�;�)�<�9�7�4�1�;�7��
�=�7���:�1�4�4�1�5�)�6�1�;�7�=�-�2 �@�F�6�?�� �=�?�[�4�-�6�-�6�-�2 �= �)�<�9�-�7�4�- �*�9�)�;�1��
�:�4�)�=�:�3�D�0�7 �5�)�:�E�=�< ����� �"����� �&�#���% �-�; �)�4���� ������������ �8�9�1��
�[�7�5 �8�7�,�7�*�6�D �;�?�8�? �5�-�;�)�5�7�9�.�7�=�)�6�Y�+�0 �0�7�9�6�E�6 �6�)�+�0�B��
�,�@�)�5�- �)�2 �= �3�9�?�U�;�)�4�1�6�1�3�< �!�7�=�)�W�:�3�D�0�7 ���6�7�=�+�) ����� �"����
��� �&�#���% �� �!�1�9�6�U�� �������
�� �) �= �8�7�,�4�7�W�E �,�6�-�U�6�-�2 �!�7�,�<�6�)�2��
�:�3�-�2 �8�)�6�=�?�� �@�6�B�5�- �:�H �@ �=�9�;�7�= �$�5�)�=�B�� �&�1�U�;�<�3�� �#�-�6�-�+�� 
���-�9�6�7�4�B�3�7�=�7�� �T�<�9�)�6�?�� ���7�4�B�9�7�=�7 �����%�#�N�� �-�; �)�4���� 
������������ 

�	�� �������
���� �����������
�����
���� �����	������������ �:�7 �@�1�9�3�F�6�7�5�� ���9��
���:�8�1�6�-�4�7�5�� ���9���)�6�,�9�)�,�1�;�7�5�� �9�<�;�1�4�7�5�� �)�6�)�;�)�:�7�5�� �[�)�:��
�a�7�< �;�<�9�5�)�4�E�6�<�� �4�7�3�B�4�6�- �: �+�0�4�7�9�1�;�7�1�,�7�5�� �( �5�-�6�-�2 �9�-��
�@�1�:�;�-�6�;�6�Y�+�0 �5�1�6�-�9�B�4�7�= �:�H �7�*�[�)�: �@�)�:�;�H�8�-�6�D �)�8�)�;�1�; 
�) �)�5�.�1�*�7�4�� 

�%�W �6�) �8�9�=�Y �8�7�0�^�)�, �2�- �@�9�-�2�5�D�� �W�- �8�-�:�;�9�B �9�-�@�1�:�;�-�6�;��
�6�B �)�:�7�+�1�B�+�1�) �6�-�5�7�0�4�) �=�@�6�1�3�)�a �= �2�-�,�6�7�5 �;�?�8�- �8�9�1�5�B�9��
�6�-�2 �5�)�/�5�)�;�1�+�3�-�2 �[�1 �5�-�;�)�5�7�9�.�7�=�)�6�-�2 �0�7�9�6�1�6�?�� �!�9�-�;�7 
�2�- �8�9�)�=�,�-�8�7�,�7�*�6�D�� �W�- �5�1�6�-�9�B�4�? �8�7�+�0�B�,�@�)�2�H �@�=�C�[�U�) 
�@ �,�-�6�<�,�7�=�)�6�Y�+�0 �:�;�)�9�U�E�+�0 �3�4�)�:�;�1�+�3�Y�+�0 �:�-�,�1�5�-�6�;�7�=�� 
�8�9�-�,�7�=�U�-�;�3�Y�5 �8�:�)�5�1�;�1�+�3�-�2 �8�7�=�)�0�?�� �8�9�1�[�7�5 �5�G�W�- �E�:�a 
�7 �=�1�)�+�-�9�7 �:�)�5�7�:�;�)�;�6�Y�+�0 �:�-�,�1�5�-�6�;�B�5�?�+�0 �:�-�3�=�-�6�+�1�E 
�: �9�G�@�6�?�5 �@�)�:�;�H�8�-�6�E�5 �a�)�W�3�Y�+�0 �5�1�6�-�9�B�4�7�=�� 

�$�?�8�7�4�7�/�1�+�3�B �)�6�)�4�Y�@�) �@�1�9�3�F�6�< ���!�%�!������ ���������� �: �,�7��
�5�1�6�)�6�;�6�Y�5�1 �:�<�*�;�?�8�5�1 �7�3�7�4�7 �#�< �) �# � � � � �� �5�-�6�-�2 � ! �L �) �� 
���7�*�9�� �	�+���,�� ���) �� �,�� �8�7�<�3�)�@�<�2�- �6�) �@�5�1�-�U�)�6�1�- �3�4�)�:�;�7��
�/�D�6�6�?�+�0 �@�1�9�3�F�6�7�= �6�)�2�5�-�6�-�2 �@ �;�9�7�+�0 �8�9�1�5�B�9�6�?�+�0 
�5�)�/�5�)�;�1�+�3�Y�+�0 �@�,�9�7�2�7�=�� �&�Y�9�)�@�6�H �8�9�-�=�)�0�< �5�)�2�H �@�1�9��
�3�F�6�? �8�G�=�7�,�6�- �@ �=�?�:�7�3�7�;�-�8�4�7�;�6�Y�+�0 �)�+�1�,�6�Y�+�0 �)�W 
�1�6�;�-�9�5�-�,�1�B�4�6�?�+�0 �5�)�/�1�-�5 �=�B�8�-�6�)�;�7���)�4�3�)�4�1�+�3�D�0�7 �;�?�8�< 
���#���/ �� �#�) �) �8�7�,������ �$�)�3�D�;�7 �;�?�8�? �@�1�9�3�F�6�< �:�H �6�-�;�?�8�1�+�3�D 
�8�9�- �0�-�9�+�Y�6�:�3�- �7�9�7�/�D�6�6�- �/�9�)�6�1�;�7�1�,�? �+�-�6�;�9�B�4�6�?�+�0 �(�B��
�8�)�,�6�Y�+�0 ���)�9�8�B�; �����"� �#���� �� �%�����"�� ������������ �!�7�,�7�*�)�2�H 
�:�) �1�5 �=�U�)�3 �@�1�9�3�F�6�? �@ �0�-�9�+�Y�6�:�3�?�+�0 �/�9�)�6�1�;�7�1�,�7�= ���-��
�+�:�-�3�< �����������#���X �� �����$�N�"�� �������	�� �������A�" �� ��� �����N�"�� 
������������ �)�4�-�*�7 �5�1�7�+�D�6�6�- �1�6�;�9�<�@�E�=�) �0�7�,�9�<�U�:�3�7���U�;�1�)�=��
�6�1�+�3�D�0�7 �1�6�;�9�<�@�E�=�6�-�0�7 �3�7�5�8�4�-�>�< ���"� �(��� �V������ �-�; �)�4���� 
���������� �"������� ���� �� ���������Z�N���� ������������ �$�1�-�;�7 �0�7�9�6�1�6�? �:�H 
�=�U�)�3 �5�4�)�,�U�1�- �)�3�7 �U�;�<�,�7�=�)�6�D �:�8�7�,�6�7�5�1�7�+�D�6�6�- �:�-�,�1��
�5�-�6�;�?�� �5�)�2�H �3�)�9�8�)�;�:�3�7���:�8�7�,�6�7�*�B�,�-�6�:�3�Y �=�-�3 ���������	 
�K������ �)�W ���������K������ ���) �� �!�$ �5�-�;�F�,�) �� �"���!�Z� ���� ������������ 
���)�8�7�3�7�6�� �<�9�[�1�;�H �;�?�8�7�4�7�/�1�+�3�H �8�9�E�*�<�@�6�7�:�a �3 �;�Y�5�;�7 �@�1�9��

���� 



kónom majú aj niektoré typy hornín �����P�(�8�9�2�B�/�6 
�9�:�8�,�+�6�/�6�8�0�(�� �5�(�7�8�� �9�:�8�,�+�5�6�:�8�0�(�9�6�<�B �:�8�(�*�/�?�:�0�*�2�B �7�?�8�6��
�2�3�(�9�:�0�2�A �( �5�0�,�2�:�6�8�B �)�(�;�>�0�:�? ���(�2�6�5�9�2�,�1 �6�)�3�(�9�:�0 
�����$�������� ������������ ���8�;�/�A�� �4�,�L�0�( �
�����R �@�0�8�2�D�5�6�<�� �@�(�9�:�F��
�7�,�5�A �<�?�9�6�2�6�:�,�7�3�6�:�5�6�; �(�3�2�(�3�0�*�2�6�; �7�6�7�;�3�A�*�0�6�; ��� �=�� 
�� �� �6�)�8�� �	�+�� �4�E�M�, �7�6�*�/�A�+�@�(�R �@ �,�>�6�:�0�*�2�N�*�/ �.�8�(�5�0�:�6�< 
�;�7�6�/�3�(�<�9�2�B�/�6 �:�?�7�; �<�6 �<�(�3�F�5�6�*�/ �2�8�0�,�+�6�<�B�/�6 �-�3�?�L�; 
�)�8�(�+�3�6�<�B�/�6 �7�A�9�4�( ���$�����! �� �����!�"�������������� �������
���� 
�#�,�5�:�6 �7�8�,�+�7�6�2�3�(�+ �7�6�:�<�8�+�@�;�1�F �(�1 �2�6�8�,�3�(�O�5�B �<�@�6�8�2�? 
�@ �,�.�,�5�)�;�8�9�2�N�*�/ �7�0�,�9�2�6�<�*�6�< �7�8�0 �"�<�,�8�,�7�*�0 �( �%�0�9�6�3�(��
�1�6�*�/ �< �:�,�9�5�,�1 �)�3�C�@�2�6�9�:�0 �)�8�(�+�3�6�<�B�/�6 �7�A�9�4�(�� ���>�6�:�0�*�2�B 
�.�8�(�5�0�:�? �2�3�(�7�9�2�,�1 �1�,�+�5�6�:�2�? �6�)�9�(�/�;�1�F �:�6�:�0�M �@�0�8�2�D�5�? 
�9 �+�6�4�0�5�(�5�:�5�N�4 �@�(�9�:�F�7�,�5�C�4 �(�3�2�(�3�0�*�2�N�*�/ �:�?�7�6�< � �0 
�( �� �( �3�,�5 �4�,�5�L�0�( �O�(�9�R �.�8�(�5�0�:�6�0�+�5�N�*�/ �<�(�3�F�5�6�< �7�(�:�8�C 
�2 �<�A�7�,�5�(�:�6���(�3�2�(�3�0�*�2�,�1 �( �(�3�;�4�0�5�D�@�5�,�1 �.�8�(�5�0�:�6�<�,�1 �-�6�8��
�4�A�*�0�0�� � �6�+�6�)�5�B �:�?�7�6�3�6�.�0�*�2�B �+�0�(�.�8�(�4�? �<�L�(�2 �+�A�<�(�1�F 

������ 

������ 

���)�8�� �
 ���/�,�4�0�*�2�B �@�3�6�M�,�5�0�, �(�5�(�3�?�@�6�<�(�5�N�*�/ �.�8�(�5�A�:�6�< ���3�6�2�� 
���6�)�8�A �%�6�+�( �� �%�3�(�9�A�O�2�(�� �<�8�*�/�5�N �2�(�8�7�(�:�� �< �7�?�8�6�7�6�<�6 
��� �&�!�� �� �(�3�4�(�5�+�C�5�6�<�6 ���������� �� �9�7�,�9�9�(�8�:�C�5�6�<�6�4 ���"� �"�� �:�8�6��
�1�;�/�6�3�5�C�2�6�<�6�4 �+�0�(�.�8�(�4�,�� ���� �� �*�/�,�4�0�*�2�B �@�3�6�M�,�5�0�, �.�8�(�5�A�:�; 
�@ �4�,�:�(�7�,�3�0�:�6�< ���(�3�N�*�/ ���(�8�7�A�: �������������� �,�: �(�3���� ���������� 

�#�(�)�� �	 ���0�2�8�6�9�6�5�+�6�<�B �(�5�(�3�N�@�? �:�;�8�4�(�3�C�5�; ���3�6�2�� ���6�)�8�A �%�6�+�( �� �%�3�(�9�A�O�2�(�� �<�8�*�/�5�N �2�(�8�7�(�:���� ���8�?�L�:�(�3�6�*�/�,�4�0�*�2�N �<�@�6�8�,�* �5�( �@�A��
�2�3�(�+�, �	������ �2�?�9�3�C�2�(�� �7�8�,�7�6�O�,�: ���3 �������Q�( �������!�& �� ���$�������#�#�� �������������� � �6�+�4�0�,�5�2�? �4�,�8�(�5�0�( �(�2�6 �< �:�(�)�� ���� 

�"�0���	 

�#�H���� 
���)���� 

���,�� 

���5�� 

���.�� 

���(�� 

���(���� 

������ 

�"�$���� 

�"�0 

���Q 

���Q 

�����8 

�#�0 

���, 

���5 

���. 

���( 

���( 

�� 

���� �2�8�?�L�:�A�3 

���9�:�8�,�+ 

�
�
�����
 

�����
�
 

�
�������	 

�
������ 

�������� 

�����	�� 

�������
 

�	������ 

�������	 

���
������ 

���������	 

���������� 

�������	�� 

���������� 

���������� 

���������� 

���������
 

�	���	���� 

���������
 

���������� 

���������� 

���� �2�8�?�L�:�A�3 

���6�2�8�(�1 

�
�
������ 

�����	�� 

�
�������� 

�������
 

�������� 

�����	�� 

�����
�� 

�	���
�
 

�������
 

���������� 

�
�������� 

���������� 

�������
�� 

���������� 

�������
�
 

�������	�� 

���������� 

�	�'�
�
 

���������� 

���������� 

���������
 

�	�� �2�8�?�L�:�A�3 

���9�:�8�,�+ 

�
�
���
�� 

�������� 

�
�	���
�� 

�
���
�� 

�������� 

�
������ 

�����
�� 

� 	 � � �� 

�������	 

�������
�� 

�
�������� 

���������� 

�
�������� 

�����	���	 

���������� 

���������� 

���������� 

�����
�
�� 

�������
�� 

�����
���� 

���������� 

�	�� �2�8�?�L�:�A�3 

���6�2�8�(�1 

�
�
������ 

�������� 

�
�	���
�� 

�
������ 

�������� 

�
������ 

� � � � �� 

�	������ 

�������	 

���
�����
 

���������
 

���������� 

�
�������� 

���������� 

���������
 

�������
�
 

���������� 

�����
���� 

���������	 

���������	 

���������� 

���� 



Tab. 3 Mikrosondové analýzy Cr-spinelu a Cr-andraditu z miocénnych sedimentov z oblasti Malých Karpát. Mikrosonda 
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�-�=�7�*�3�;�4�.�3 �9�*�7�>�?�� ���;�8�,�2�B�,�2�* �\�*�S�4�U�,�1 �6�2�7�.�:�B�5�8�> �3�. 
�-�8�4�B�@�*�<�.�Y�7�. �5�8�4�B�5�7�.�1�8 �9�G�>�8�-�=�� �7�*�3�6�C �@ �4�:�?�R�<�*�5�2�7�2�4�* 
�+�:�*�<�2�;�5�*�>�;�4�D�1�8 �<�?�9�=�� �* �6�8�S�7�8 �3�= �8�@�7�*�W�2�\ �*�4�8 ����������������
���������
���������������� �������������������� 

���:�*�7�2�<�? �+�:�*�<�2�;�5�*�>�;�4�D�1�8 �6�*�;�E�>�= �,�1�*�:�*�4�<�.�:�2�@�=�3�. �7�*�3��
�6�C �@�2�:�4�F�7 �; �-�8�6�2�7�*�7�<�7�U�6�2 �<�?�9�6�2 �� �� �$�	���
�� �$������ �* ���� 
���8�+�:�� ���.�� �/�� ���*���� ���.�5�4�8�>�B �-�2�;�<�:�2�+�H�,�2�* �@�2�:�4�F�7�= �* �3�.�1�8 
�<�?�9�8�5�F�0�2�* �-�8�+�:�. �8�-�:�B�S�* �9�*�5�.�8�0�.�8�0�:�*�/�2�,�4�D �9�8�-�6�2�.�7��
�4�?�� �%�?�9�2�,�4�D �;�H �7�*�3�6�C �+�8�1�*�<�D �>�@�8�:�4�? �@ �+�.�@�9�:�8�;�<�:�.�-��
�7�D�1�8 �8�4�8�5�2�* �+�:�*�<�2�;�5�*�>�;�4�U�,�1 �0�:�*�7�2�<�8�>�� �4�<�8�:�U�,�1 �@�2�:�4�F��
�7�8�>�B �<�?�9�8�5�F�0�2�* �3�. �9�:�*�4�<�2�,�4�? �2�-�.�7�<�2�,�4�B �; �<�?�9�8�5�F�0�2�= 
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Obr. 7a Obr. 7b 

Obr. 7c Obr. 7d 

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

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

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

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

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

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

�����.�� �� �����)�"�,�$�"�,�$�.���#�&� �(�6 �/�(�&� �� �,���)���/�0�& �����)�C� �% �����.�-�6�0 
�2 �(���.�-���0�" 

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

���"�2�"�.�+�7 �-�,���.�"�B�&�" �/�-�,�!�+�,�*�&�,� �7�+�+�"�%�, �/�"�!�&�*�"�+��
�0���E�+�7�%�, �-�.�&�"�/�0�,�.�1 �0�2�,�.�&�)�& �2�4�5�!�2�&�%�+�1�0�7 �#�)�4�A�,�2�7 �-�.�8�(�.�,��
�2�4 �*���$�1�.�/�(�"�' �'�"�!�+�,�0�(�4�� �E�&���/�0�,�E�+�" �'�"�!�+�,�0�(�4 ���.���!�)�,��
�2�7�%�, �-�6�/�*���� �/�"�!�&�*�"�+�0�4 �-�.�&���.���!�)�,�2�"�' �$�,�/���1�/�(�"�' �(�.�&�"��
�!�4 �� �-���)�"�,�$�7�+ �!�+�"�A�+�"�' ���4�'���2�/�(�"�' �-���%�,�.�(���0�&�+�4 �����.�"��
�5�,�2�/�(�6 �� �*�4�'���2�/�(�6 �/�(�1�-�&�+������ ���5�,�.�(�4 �5 ���,�!���.���+�E�� 
�� �2 �,���)���/�0�& �����F�,�2�&�"�  �/�&�0�1�,�2���+�7 �2 ���)�8�5�(�,�/�0�& �0�C� �%�0�, 
�'�"�!�+�,�0�&�"�( �*���'�9 �2�4�/�,�(�C �,���/���% ���.���/�-�&�+�"�)�1 �� �)�"�+ �+�"�-����
�0�.�+�C �-�,�!�&�"�) �����	���������H�+�"�' ���/�,� �&�6� �&�"�� ���C�.���5�+�7 �(�2���+�0�&��
�0���0�8�2�+�" �& �(�2���)�&�0���0�8�2�+�" �,� �%�1�!�,���+�"�+�&�" ���I�� ���������
���G 
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�+�"�.�6�)�,�2 ���)�&�*�,�+�&�0�� �(���.���,�+�6�0�4�� �2 �,���)���/�0�& ���.���!�&�A�J�� �-�,�! 
���.���0�+�,�*�� �@�8�-�(�,�2�7�%�, �� �D��� �%�0�8�  �&�+�!�&�(�1�'�" �5�+�,�/ �2�C��
�%�.���!�+�" �5 �0�.�&���/�,�2�C� �% �!�,�)�,�*�&�0�,�2 �� �2�6�-�"�+� �,�2 �2�4�A�A�8� �% 
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Malých Karpát (obr. 8). Boli �����������W�0�5 �)�0�2�3�,�<�)�0 �.�"��
�3�=�6�5 ���1�&�6�/�*�/�8�� �6 �1�0�,�2�"�O�0�6�"�/�= � �M�$�)�0�%�/�M�$�) �D�-�1�� ���"��
�-�&�0�2�*�&�,�8�� �,�4�0�2�< �1�2�&�4�&�,�"�-�* �4�M�.�4�0 �@�9�&�.�=�.�� �3�" �.�0�)�-�* 
�����	���
������ �
�� �������������
�
�� ���V�� �/�"�+�3�,�?�2 �0 �C�.�*�.�0�,�"�2�1�"�4��
�3�,�@�� �1�&�3�4�2�@ �2�&�9�*�3�4�&�/�4�/�@ ���V���� �1�?�6�0�%�0�. ���
���Q �9 �6�M��
�$�)�0�%�0�"�-�1�3�,�&�+ �" �1�"�/�>�/�3�,�&�+ �0�#�-�"�3�4�*�� �/�&�3�,�?�2 �0 �.�&�4�"��
�.�0�2�'�/�@ �C�$�&�/�4�2�:�-�/�0�,�"�2�1�"�4�3�,�@�� �"�3�0�$�*�:�$�*�5�� �,�4�0�2�&�+ �1�2�=��
�4�0�.�/�0�3�W �9�"�9�/�"�.�&�/�:�6�"�.�& �6 �9�6�M�K�&�/�0�. �1�0�%�*�&�-�& �(�2�"��
�/�:�4�5 �" �3�4�"�5�2�0�-�*�4�5 �6�0 �6�9�0�2�,�:�$�) �&�(�&�/�#�5�2�3�,�M�$�) �1�*�&�3�,�0�6��
�$�0�6 �9 �+�5�L�/�<�)�0 �0�,�2�"�+�" �%�0�#�2�0�6�0�%�3�,�&�+ �%�&�1�2�&�3�*�&�� ���&�-�,�0��
�6�& �6�K�"�, �.�?�L�&�.�& �,�0�/�K�4�"�4�0�6�"�W�� �L�& �1�0�O�"�3 �&�(�&�/�#�5�2�(�5 
�/�&�#�0�-�0 �,�2�8�K�4�"�-�*�/�*�,�5�. �6 �9�:�1�"�%�/�&�+ �O�"�3�4�* �$�&�/�4�2�:�-�/�8�$�) 
�!�:�1�"�%�/�M�$�) ���"�2�1�:�4 �6�M�9�/�"�.�/�M�. �9�%�2�0�+�0�. �,�-�"�3�4�*�$�,�<�)�0 
�.�"�4�&�2�*�:�-�5�� �1�2�*�O�0�. �(�2�"�/�*�4�0�*�%�/�< �.�"�3�=�6�8 �1�2�"�6�%�&�1�0�%�0�#��
�/�& �&�K�4�& �/�&�#�0�-�* �%�&�/�5�%�0�6�"�/�<�� 

�  �0�4�/�"�/�(�5 �6 �%�?�3�-�&�%�,�5 �,�0�-�=�9�*�& �D�-�1 �3 �N�&�3�,�M�. �.�"��
�3�=�6�0�. �%�0�$�)�:�%�9�" �, �1�2�&�2�5�K�&�/�*�5 �.�0�2�3�,�<�)�0 �3�1�0�+�&�/�*�" 
�6 �*�$�) �1�2�&�%�1�0�-�=�� ���%�2�"�9�0�. �3�@ �#�2�"�,�*�$�,�< �'�:�$�*�& �6�0 � �*�&��
�%�&�/�3�,�&�+ �1�"�/�6�& �������U�E�N���� �� ������������ �	�
���	�� �" �1�2�0�3�4�2�&�%�*�& 
�3�0 �9�/�=�L�&�/�M�. �0�#�3�"�)�0�. �,�8�3�-�=�,�" �6 �%�0�#�2�0�6�0�%�3�,�&�+ �%�&��
�1�2�&�3�*�* �" ���:�/�0�6�3�,�&�+ �,�0�4�-�*�/�& ������� �D�N �&�4 �"�-���� �	�
�
�	�� 
�������������������D�� �	�
�������� ���0�4�0 �1�2�0�3�4�2�&�%�*�& �%�0�#�2�& �%�0�,�5��
�.�&�/�4�5�+�@ ���V�� �6 �0�4�/�"�/�3�,�M�$�) �=�-�0�6�*�4�0���1�*�&�3�O�*�4�M�$�) �3�&�%�*��
�.�&�/�4�0�$�) �9 �6�2�4�0�6 �1�2�* ���0�#�2�&�+ � �0�%�&�� �6 �,�4�0�2�M�$�) �6�M�2�"�9�/�M 
�1�0�%�*�&�- �4�6�0�2�*�" �"�5�4�*�(�<�/�/�& �.�*�/�&�2�:�-�8 �3 �1�2�&�6�"�)�0�5 �1�8�2�*�4�5�� 
�2�&�3�1�� �.�"�2�,�"�9�*�4�5 �" �,�"�-�$�*�4�5�� �P�"�-�&�+ �+�& �1�0�.�&�2�/�& �)�0�+�/�& 
�9�"�3�4�@�1�&�/�: �"�+ �.�&�4�"�.�0�2�'�/�: �"�3�0�$�*�:�$�*�" �3 �(�2�"�/�:�4�0�.�� �3�4�"�5��
�2�0�-�*�4�0�. �" �$�)�-�0�2�*�4�0�. �/�" �@�,�0�2 �1�&�3�4�2�&�+ �2�&�9�*�3�4�&�/�4�/�&�+ 
���V���� ���&�/�4�0 �4�2�&�/�% �3�" �&�K�4�& �9�6�M�2�"�9�T�5�+�& �6 �3�&�%�*�.�&�/�4�0�$�) 
�3�1�0�%�/�<�)�0 �,�"�2�1�"�4�5�� �,�%�& �.�&�4�"�.�0�2�'�/�: �"�3�0�$�*�:�$�*�" �@�1�-�/�& 
�1�2�&�6�-�:�%�"�� �J�4�5�%�0�6�"�/�< �.�*�/�&�2�:�-�8 �3�@ �3�*�-�/�& �6�8�)�-�"�%�&�/�< 
�1�2�"�6�%�&�1�0�%�0�#�/�& �6 �%�?�3�-�&�%�,�5 �%�-�)�K�*�&�)�0 �2�*�&�O�/�&�)�0 �4�2�"�/�3��
�1�0�2�4�5�� �"�,�0 �"�+ �"�,�4�*�6�*�4�0�5 �.�0�2�3�,�<�)�0 �6�-�/�&�/�*�" �/�" �1�-�0��
�$�)�0�. �1�0�#�2�&�L�= �4�6�0�2�&�/�0�. �/�"�+�.�; �,�2�8�K�4�"�-�*�$�,�M�.�* �#�2�*�%�-�*��
�$�"�.�*�� 

�  �3�&�%�*�.�&�/�4�0�$�) �6�2�$�)�/�<�)�0 �,�"�2�1�"�4�5 �3�" ���V�� �/�:�)�-�& 
�3�1�&�3�4�2�5�+�& �" �,�6�"�/�4�*�4�"�4�=�6�/�& �/�"�2�"�3�4�:�� �O�0 �1�0�5�,�"�9�5�+�& �/�" 
�9�.�&�/�5 �9�%�2�0�+�0�6�M�$�) �0�#�-�"�3�4�= �,�-�"�3�4�=�, �4�6�0�2�*�"�$�*�$�) �%�/�&�3 
�6�M�1�-�T �%�0�#�2�0�6�0�%�3�,�&�+ �%�&�1�2�&�3�*�& ���0�#�2�� �
���� �!�.�&�/�5 ���V�� 
�6 �,�"�2�1�"�4�& �,�0�2�$�-�5�+�&�.�& �3�0 �9�.�&�/�0�5 �6 �1�"�-�&�0�(�&�0�(�2�"�'�*�*�� 
�,�5 �,�4�0�2�&�+ �%�0�K�-�0 �6 �4�0�.�4�0 �0�#�%�0�#�= ������� �D�N �&�4 �"�-���� �	�
���
�� 
�	�
�
�	 �"���#���� �  �9�:�1�"�%�/�&�+ �O�"�3�4�* �!�:�1�"�%�/�M�$�) ���"�2�1�:�4 �3�" 
�9�/�0�6�5 �0�#�/�0�6�*�-�0 �.�0�2�3�,�< �3�1�0�+�&�/�*�& �3 �.�&�%�*�4�&�2�:�/�0�.�� 
�,�4�0�2�< �%�0�,�-�"�%�: �.�*�(�2�:�$�*�" �'�"�5�/�8 �9 �@�9�&�.�*�" �+�5�L�/�<�)�0 ���-�0��
�6�&�/�3�,�" �" �3�&�6�&�2�/�<�)�0 ���"�Q�"�2�3�,�" �$�&�9 ���:�/�0�6�3�,�@ �,�0�4�-�*�/�5 
�%�0 � �*�&�%�&�/�3�,�&�+ �1�"�/�6�8 �" �,�"�2�1�"�4�3�,�&�+ �O�&�-�/�&�+ �1�2�*�&�)�-�#�*�/�8�� 
�  �4�0�.�4�0 �0�#�%�0�#�= �%�0�$�)�:�%�9�" �, �1�0�3�4�5�1�/�&�+ �%�&�9�*�/�4�&�(�2�:�$�*�* 
�3�1�0�%�/�0�.�*�0�$�<�/�/�&�)�0 �3�&�%�*�.�&�/�4�"�O�/�<�)�0 �1�2�*�&�3�4�0�2�5 �" �3�*�-��
�/�&�+ �&�2�>�9�*�* �O�-�&�/�*�4�<�)�0 �)�0�2�3�,�<�)�0 �2�&�W�"�9�$�" ���1�&�6�/�*�/�8�� 
�6 �1�0�,�2�"�O�0�6�"�/�= � �M�$�)�0�%�/�M�$�) �D�-�1�� ���*�&�,�8 �1�2�&�4�&�,�"�-�* �1�"��
�-�&�0�@�%�0�-�*�"�.�* �3�.�&�2�5�+�@�$�*�.�* �/�" ���  �" �@�3�4�*�"�$�*�.�* �%�0 �%�&��
�1�0�9�*�O�/�M�$�) �$�&�/�4�*�&�2 �6�0 � �*�&�%�&�/�3�,�&�+ �" �1�0�%�5�/�"�+�3�,�&�+ �1�"�/��
�6�&�� � �M�9�%�6�*�) �@�9�&�.�*�" �/�" �3�&�6�&�2�& �" �+�5�)�5 �3�&�%�*�.�&�/�4�"�O�/�<��

�)�0 �1�2�*�&�3�4�0�2�5 �9�6�M�2�"�9�/�*�- �1�0�%�*�&�- �2�*�&�O�/�&�)�0 �4�2�"�/�3�1�0�2�4�5 
�,�-�"�3�4�*�$�,�<�)�0 �.�"�4�&�2�*�:�-�5 ���/�"�1�2�� �+�"�#�-�0�/�*�$�,�< �9�-�&�1�&�/�$�& 
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usadili v prostredí so zníženým obsahom kyslíka 
(Rohožník - Konopiská, báden). 
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PAVEL UHER ­ MICHAL KOVÁČ 

f kávy minerál assemblages in Neogene sequences of the Malé Karpaty Mts. ­ reflection of the pale­

ogeographic history of the source areas 

Summary 

Heavy­mineral assemblages from Miocene sediments in 
the Malé Karpaty area suggest that the source areas were 
lithologically variegated and changed over time and space. 

In the Eggenburgian­Karpatian basin of deposition in 
the northern tractof the present­day Malé Karpaty Mts., 

heavy­mineral assemblages attest to a so far closely unspe­
cified source (or sources) of variegated resistant minerál 
assemblage situated outside the crystalline unit and possibly 
also outside the Mesozoic of the Central West Carpathians. 
The detritus may háve come from clastic sediments of the 
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Magura Flysch area, and lo a iesser extent also from the "eral assemblage) and possibly also ongoing influx from 
Klippen Belt, Brezová and Myjava Groups as well as from the East-Alpine-Pannoman area. 
the East Alpine and Pannonian areas. A metamorphic sour- A granite-metamorphic heavy-m.neral assemblage in 
ce was particularly active mainly from the Ottnangian to the Middle and Upper Miocene sedimente documents de-
Lower Karpatian. A major change in the paleogeography Position of primarily local clastic materiál on the slopes of 
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Vývoj a charakteristika fluviálnych sedimentov 
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�:�2�.�4�@ ���8�:�*�>�@�� �*�5�. �6�2�.�;�<�7�@�,�1 �<�8�4�8�>�� �&�5�8�S�.�7�2�7�@ �:�2�.�4�@ 
���8�:�*�>�@ �;�* �8�+�3�*�>�=�3�G �*�S �> �;�<�:�.�-�7�8�6 �9�5�.�2�;�<�8�,�D�7�. ���6�2�7��
�-�.�5�� �9�8 �9�:�.�7�2�4�7�=�<�E ���8�:�*�>�@ �7�*�9�*�3�.�-�.�5�;�4�8�= �+�:�B�7�8�= 
�9�8�W�*�; �<�A�>�� �-�:�*�1�*�7�;�4�.�3 �<�.�4�<�8�7�2�,�4�.�3 �/�B�A�@ ���)������� �� 
�	���������� �����
�	�\�N���!�'�M ���	�����
���	���������	�����
���	�������� ����� ����
�\�N���!�'�M �� �����'���N�V������ �	�������� ����� ���\�N���!�'�M �2�7 �
�	�Z�������T 
�.�< �*�5���� �	�����	�� �9�8�>�*�S�=�3�. �A�* �7�*�3�-�F�5�.�S�2�<�.�3�R�E �G�-�*�3 �7�* �G�W�.�5�@ 
�=�:�W�.�7�2�* �:�.�5�*�<�E�>�7�.�1�8 �>�.�4�= �<�.�:�B�; �;�4�G�6�*�7�D�1�8 �G�A�.�6�2�* 
�>�A�B�3�8�6�7�U �9�8�6�.�: �9�8�-�2�.�5�= �0�:�*�7�B�<�= �* �;�<�*�=�:�8�5�2�<�=�� �'�8 
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�6�5�*�-�R�2�.�6�= �:�2�;�=�� �"�8�- �7�2�6�2 ���-�8 �1�X�+�4�@ �
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Tab. 2 Zmitostné parametre fluviálnych sedimentov rieky Moravy (podľa MINAŔIKOVEJ, 1991 upravil BAŇACKÝ, 1993) 

M , 

332 

1,44 

­0.63 

1,48 

1,88 

6,94 

5,67 

M„_ 

0,10 

037 

1,55 

0,36 

0,27 

0,01 

0,02 

5, 
vnút. 

2,28 

0,39 

1,34 

0,57 

0,38 

1,64 

2,09 

5, 
vonk. 

1.88 

0,60 

1,58 

0,78 

0,45 

1,35 

1,38 

8, 

4,16 

0,99 

2,92 

1,35 

0,83 

2,99 

3,47 

Sk, 
vnút. 

0,27 

­0,01 

­0,20 

­0,04 

0,03 

­0,10 

0,05 

Sk, 
vonk. 

0,17 

0,01 

0,09 

­0,09 

0,07 

­0,21 

0.01 

Sk, 

0,44 

0,00 

­0,11 

­0,13 

0,10 

­031 

0,06 

K„ 

138 

1,74 

0,98 

1,49 

1,08 

0,68 

033 

Názov sedimentu a vek 

piesok strednozrnný 
hlinitý so štrkom (9 %), 
ris starší (R­1) 
piesok strednozrnný 
so štrkom (4 %), 
ris starší (R­1) 
piesčitý štrk drobnozmný 
až strednozrnný, 
ris mladší (R­2) 
piesok jemnozmný až 
strednozrnný, holocén 
spodná časť 
piesok jemnozmný až 
strednozrnný, holocén 
hlina piesčito­ílovito­

­prachovitá, holocén 
íl prachovito­piesčitý, 
holocén 

Vytriedenie sedimentu je výrazne nízke. Valúnový 
materiál tvoria prevažne flyšové horniny (69 %), 
kremene (30 %), vzácne sú granitoidy a kryštalické 
bridlice (tab. 1). V okolí Kopčian sú valúny 
terasových sedimentov poloostrohranné, zriedka 
polozaoblené, reprezentované kremeňom a odol­
nými flyšovými pieskovcami. Zloženie ťažkej frak­
cie je obsiahnuté v tab. 1 a potvrdzuje mladší risský 
vek terasy. 

V r c h n ý p l e i s t o c é n 

Wiirmský glaciál 

Wiirmské sedimenty sú uložené pod holocénnym 
pokryvom poriečnej nivy. Sú zastúpené drob­
nozmnými piesčitými štrkmi. Vo valúnovej zložke 
sú rovnako zastúpené flyšové pieskovce a kremeň, 
ktoré tvoria 46 %, zvyšok sú flyšové kremence, 
menej granitoidy a kryštalické bridlice. V ťažkej 
frakcii prevláda granát, menej je amfibolov a stau­
rolitu. Niektoré zrná granátu sú slabo korodované. 
Petrograficky je potvrdený wiirmský vek pieskov a 
štrkov nivnej výplne Moravy. 

HAVLÍČEK (1977) na základe rádiokarbónového 
datovania kladie začiatok fluviálnej sedimentácie 
pieskov a štrkov nivy Moravy pri Lanžhote na 
20 450 ± 3 600 rokov, teda vo vrchnom wiirme. 

H o l o c é n 

Holocénne sedimenty pokrývajú rozsiahle plochy 
poriečnej nivy Moravy. V bazálnej časti holocén­
neho komplexu nad wurmskými štrkmi a pieskami 
bližšie k rieke sú uložené prachovito­piesčité íly s 
extrémne nízkym vytriedením (tab. 2). V podloží 
sme vrtom 1 (obr. 2) odhalili polohu sapropelu 
(obr. 2). Z tejto vrstvy bola v laboratóriu Nieder­
sächsisches landesamt fiir Bodenforschung v 
Hannoveri urobená rádiokarbónová analýza 
"C ­ 8 535 t 70 rokov (Hv­173I6). Tento údaj 
potvrdzuje zaradenie skúmanej organickej vrstvy na 
koniec spodného holocénu (boreál). Nadložné 
vrstvy tvoria piesčito­flovito­prachovité sedimenty 
(tab. 2). V piesčitej zložke prevláda vybielený kre­
meň. V ťažkej frakcii je v prevahe amfibol, menej 
granát a staurolit (tvorí 10 %), časť zŕn je zaoblená. 
HAVLÍČEK (1977) považuje tieto sedimenty za stred­
no­ až vrchnoholocénne. Ich vývoj prebiehal po­
stupne v jednotlivých častiach nivy, čo súvisí aj s 
častým prekladaním koryta rieky Moravy. 

Povodňové jemno­ až strednozrnné piesky vychá­
dzajú na povrch v priestore kútskej depresie. Ich 
zmitostné parametre uvádza tab. 2. Sú zastúpené 
kremeňom (75 %), zvyšok tvoria klasty typické pre 
sedimenty rieky Moravy. Ťažká frakcia je uvedená v 
tab. 1. Spodná časť pieskov má vysoký stupeň 
vytriedenia (zmitostné parametre tab. 2, ťažké mine­

105 



SV 

H5 

Obr. 3 Rez vyjadrujúci �����Z�,�3 �<�4�=�=�6�S�.�3 �1�7�?�@�4�D�7�9�B�.�3 �>�0�<�D�= �6 �9�4�@�9�0�5 �@�S�;�7�9�4 �<�4�0�6�B ���:�<�,�@�B �������W�������R�� �	���������� �$�0�C �� 
�	�� �1�7�?�@�4�D�7�9�0�� �;�<�0�@�,�Q�9�0 �3�7�4�9�4�>�E �, ���
�	�
�U�4�>�E �=�0�/�4�8�0�9�>�B ���3�:�7�:�.�E�9���� �
 �� �1�7�?�@�4�D�7�9�0 �;�4�0�=�6�B �, �P�>�<�6�B ���A�4�4�<�8���� �� �� �1�7�?�@�4�D�7�9�0 �;�4�0�=�6�B 
�, �P�>�<�6�B ���<�4�= �8�7�,�/�P�F���� �� �� �1�7�?�@�4�D�7�9�0 �;�4�0�=�6�B �, �P�>�<�6�B ���<�4�= �=�>�,�<�P�F���� �
 �� �9�0�:�2�E�9�9�0 �=�0�/�4�8�0�9�>�B �@�.�0�7�6�?�� �� �� �C�7�:�8 ���6�@�,�<�>�E�8�B�� 

�<�D�7�B �>�,�-�� �	���� �� �3�:�7�:�.�E�9�9�B�8 �=�0�/�4�8�0�9�>�:�8 ���������V�?�5�0�8�0 
�;�:�@�<�.�3�:�@�E �;�4�0�=�6�B �, �P�>�<�6�B �@�S�.�3�:�/�9�0�5 �U�,�=�>�4 �;�:�<�4�0�U�9�0�5 
�9�4�@�B � � � : �<� , �@�B ���: �-�<�� �	���� �%�H �;�<�0�;�7�,�@�0�9�E �C �9�4�@�9�S�.�3 
�A�4�4�<�8�=�6�S�.�3 �, �6�?�8�?�7�D�.�4�F �, �;�<�0�8�4�0�=�>�9�0�9�E �C �:�6�<�,�5�:��
�@�S�.�3 �<�4�=�=�6�S�.�3 �>�0�<�D�=�� �/�:�=�,�3�?�5�H �3�<�H�-�6�? �:�6�:�7�: �
 �8 �� 

�* �D�@�0�< 

���6�: �=�8�0 �@ �H�@�:�/�0 �U�7�D�9�6�? �?�;�:�C�:�<�9�4�7�4�� �=�0�@�0�<�9�D �U�,�=�Z 
���:�<�=�6�0�5 �9�F�Q�4�9�B �8�D �6�:�8�;�7�4�6�:�@�,�9�H �2�0�:�7�:�2�4�.�6�H �=�>�,�@�-�? 
�6�@�,�<�>�E�<�?�� �@�S�<�,�C�9�0 �:�@�;�7�B�@�9�0�9�H �8�7�,�/�:�? �>�0�6�>�:�9�4�6�:�?�� 
�"�<�0�5�,�@�4�7�: �=�, �>�: �4 �@�: �@�S�=�6�B�>�0 �8�4�9�/�0�7�=�6�S�.�3 �;�4�0�=�6�:�@ �, 
�P�>�<�6�:�@ �@ �9�4�@�0 ���: �<�,�@�B�� �$�:�C�;�7�,�@�0�9�4�0 �8�4�9�/�0�7�=�6�S�.�3 
�=�0�/�4�8�0�9�>�:�@ �@�: �A�4�4�<�8�=�6�S�.�3 �, �<�4�=�=�6�S�.�3 �?�7�:�Q�0�9�4�9�D�.�3 
�=�@�0�/�U�F �: �9�4�0�6�/�,�5�P�0�5 �;�<�F�>�:�8�9�:�=�>�4 �@�S�<�,�C�9�E�3�: �;�D�=�8�, 
�8�4�9�/�0�7�=�6�S�.�3 �>�0�<�D�= �<�4�0�6�B ���:�<�,�@�B�� 

� � � 4 � > � 0 � < � , � > � H � < �, 

�����W�������R�� �(�� �0�> �,�7���� �	�����	�� �(�B�=�@�0�>�7�4�@�6�B �6�? �2�0�:�7�:�2�4�.�6�S�8 
�8�,�;�D�8 �	 �� �
�
 �������� �7�4�=�>�B�� �������+�	�
 �����:�<�,�@�=�6�S ���D�9���
���� 
���������
�	 �����H�>�B���	���� �������
���� �����:�7�F�U�������� �������
���� �����Y�0�.�7�,�@���� 
�������
���	 �����:�7�F�U���	���� ���,�9�?�=�6�<�4�;�> �� �,�<�.�3�F�@ ���0�:�7�� �L�=�>�� ���� 
�O�>�H�<�,�� ���<�,�>�4�=�7�,�@�,�� 

�����$�&������ �(���� �	�������� � �:�@�E �7�4�>�:�=�>�<�,�>�F�2�<�,�1�4�.�6�E �U�7�0�9�0�9�4�0 �@�<�.�3��
�9�E�3�: �;�,�9�G�9�? �, �;�:�9�>�? �@ �=�7�:�@�0�9�=�6�0�5 �U�,�=�>�4 �(�4�0�/�0�9�=�6�0�5 
�;�,�9�@�B�� ���4�9�0�<�� �=�7�:�@�� �����<�,�>�4�=�7�,�@�,���� �
�	���
���
���
���	�� 

�������!�'�*������ �$�� �� �����W�������R�� �(���� �	�����
�� ���9�1�:�<�8�,�>�4�:�9 �:�9 �<�0�4�9��
�>�0�<�;�<�0�>�,�>�4�:�9 �:�1 �:�<�4�2�4�9�D�7 �=�>�<�,�>�4�2�<�,�;�3�B �:�1 �<�4�@�0�< �>�0�<�<�,�.�0 
�,�.�.�?�8�?�7�,�>�4�:�9�= �4�9 �>�3�0 �*�D�3�:�9�0 �7�:�A�7�,�9�/ ���:�9 �>�3�0 �-�,�=�4�= �:�1 
�.�:�<�<�0�7�,�>�4�:�9 �A�4�>�3 �>�3�0 ���:�<�,�@�4�,�9 �-�,�=�4�9�= �,�9�/ �,�/�5�,�.�0�9�> �>�0�<�<�4��
�>�:�<�B �:�1 ���?�=�>�<�4�,�� �%�.�<�4�;�>�, ���,�.�� �%�.�4�� �'�9�4�@�� ���,�=�,�<�B�6���� ���0�:�7�� 
�����<�9�:���� �
�
���������	������ 

�����(���K�T������ �"���� �	�������� �$�,�/�4�:�6�,�<�-�:�9�/�,�>�4�0�<�?�9�2 �/�0�< ���7�?�=�=��
�,�-�7�,�2�0�<�?�9�2�0�9 �4�9 �/�0�< �&�,�7�,�?�0 �/�0�= ���7�?�=�=�0�= ���:�<�,�@�, 
�����,�<�.�3���� �(�E�=�� �L�=�>�1�� �L�=�>�� �2�0�:�7�� ���"�<�,�3�,���� �
�
���
���
�
�����
���
�� 

���������X�K���!�(�J�� ������ �	�����
�� �%�0�/�4�8�0�9�>�D�<�9�:���;�0�>�<�:�2�<�,�1�4�.�6�S 
�@�S�=�6�?�8 �6�@�,�<�>�E�<�9�B�.�3 �=�0�/�4�8�0�9�>�:�@ �*�D�3�:�<�=�6�0�5 �9�F�Q�4�9�B�� 
���,�9�?�=�6�<�4�;�> �� �,�<�.�3�F�@ ���0�:�7�� �L�=�> ���� �O�>�H�<�,�� ���<�,�>�4�=�7�,�@�,�� 

����� ���X�K���!�(�J�� ������ �	�������� �"�0�>�<�:�2�<�,�1�4�0 �6�@�,�<�>�E�<�9�F�.�3 �=�0�/�4�8�0�9�>�? 
�*�D�3�:�<�=�6�E �9�F�Q�4�9�B�� �%�-�:�<�� �2�0�:�7�� �(�E�/���� ���9�>�<�:�;�:�C�:�4�6�?�8 
���"�<�,�3�,���� ���������������	�
���� 

����� ���X�K���!�(�J�� ������ �	�������� �*�;�<�D�@�, �: �;�0�>�<�:�2�<�,�1�4�.�6�E�8 �@�S�=�6�?�8�? 
�6�@�,�<�>�E�<�9�F�.�3 �=�0�/�4�8�0�9�>�? �@ �H�=�0�6�? �%�>�1�0�/�� ���,�9�?�=�6�<�4�;�> ��
�,�<�.�3�F�@ �T�0�=�� �2�0�:�7�� �L�=�>���� �"�<�,�3�,�� 

����� ���X�K���!�(�J�� ������ �	�����
�� �"�0�>�<�:�2�<�,�1�4�0 �6�@�,�<�>�E�<�9�F�.�3 �=�0�/�4�8�0�9�>�? 
�=�0�@�0�<�9�F �U�,�=�>�4 ���:�7�9�:�8�:�<�,�@�=�6�E�3�: �H�@�,�7�?�� �%�-�:�<�� �2�0�:�7�� �(�E�/�� 
���9�>�<�:�;�:�C�:�4�6�?�8�� ���"�<�,�3�,���� ���
���	�
���� �	���� 

����� ���X�K���!�(�J�� ������ �	�������� ���:�<�<�0�7�,�>�4�:�9 �:�1 �"�7�0�4�=�>�:�.�0�9�0 �4�9 �>�3�0 
�(�4�0�9�9�, �,�9�/ ���:�8�D�<�9�: ���,�=�4�9�=�� �� �4�9 �$�0�;�:�<�> � �:�� ���� �"�<�:�5�0�.�> 
�������	���
���� �������" �#�?�,�>�0�8�,�<�B ���7�,�.�,�>�4�:�9�= �4�9 �>�3�0 � �:�<�>�3�0�<�9 
���0�8�4�=�;�3�0�<�0�� �"�,�<�4�=�� �	�������	������ 

����� ���X�K���!�(�J�� ���� �� �����(���K�T������ �"���� �	�������� ���:�<�<�0�7�,�>�4�:�9 �:�1 �1�7�?��
�@�4�,�7 �=�0�/�4�8�0�9�>�= �:�1 �>�3�0 ���B�5�0 �,�9�/ ���:�<�,�@�, �<�4�@�0�<�= �,�7�:�9�2 �>�3�0 
���C�0�.�3�:�=�7�:�@�,�6�����?�=�>�<�4�,�9 �-�:�<�/�0�<�� �&�3�4�<�>�B �B�0�,�<�= �:�1 �2�0�:�7�:�2�4��
�.�,�7 �.�:�:�;�0�<�,�>�4�:�9 �-�0�>�A�0�0�9 ���?�=�>�<�4�, �,�9 ���C�0�.�3�:�=�7�:�@�,�6�4�,�� 
�"�<�,�3�,�� �	�
�����	������ 

�*������� �� ������ �	�������� �"�7�0�4�=�>�:�.�E�9�9�F �1�7�?�@�4�D�7�9�F �=�0�/�4�8�0�9�>�B �(�B�P��
�6�:�@�=�6�E �-�<�D�9�B�� �%�-�:�<�� �2�0�:�7�� �(�E�/ ���"�<�,�3�,���� �����������
�������� 

�	���� 



VLADIMÍR �� � � � 
 � � � � � � �	 

� � � � � � � � � � �� � � � � � � � � � � � � �� ���	 ���������������
���������� ���	 � � � � � � � � � � �� � � � � � � � � �� �	������������ ���������
�������� �������������� � � � � � � �� � � � � �� �	�!���-�2 

���'�������$�* 

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

������ 





Geologické práce, Správy 98, s. 109-116, Geologický ústav Dionýza Štúra, Bratislava 1993 

JOZEF BEŇKA - ONDREJ ĎURŽA 

Termoelektrické vlastnosti pyritov z niektorých vrtov série RO 
pri Rochovciach 

2 obr., angl. resumé 

A b s t r a c t . The article briefly summarizes the results of 
mineralógie studies of a Mo­W mineralization, with spe 
cial respect to pyrite. The authors studied mainly the elec­
trophysical properties of pyrite and proved that its thermo­
electric voltages vary from one rock type to another. The 
pyrites from phyllites are characterized by an unimodal 
voltage distribution within a narrow interval from ­300 to 
­100 and a clear maximum around ­200 (iV/deg. The 
pyrites from metasandstones and metabasalts háve a multi­
modal distribution ranging from ­400 to 0 uV/deg. At the 
samé time, the investigatíons confirmed earlier assump­
tions by POPOVA (1974) that šuch measurements can be 
useful in prospecting for Mo­W mineralizations. 

Úvod 

Podrobný mineralogicko­paragenetický a geoche­
mický výskum charakteru mineralizácie vychádzal z 
potrieb komplexného hodnotenia zrudnenia s cie­
ľom pripraviť čo najlepšie podklady pre ďalší pries­
kum. Preto bolo potrebné doplniť geologickovýs­
kumné práce o ďalšie možnosti overovania zrudne­
nia, a tým získať podklady pre hodnotenie moder­
nejšími metódami. 

Po skúsenostiach s meraním termoelektrického 
napätia pyritov na iných ložiskách podobného cha­
rakteru či už doma alebo v zahraničí, kde výskum 
tohto druhu priniesol priaznivé výsledky, doplnili 
sme mineralogické štúdium meraním elektrofyzikál 
nych vlastností pyritu. Charakter mineralizácie, 
najmä rozptýlenosť rudnej zložky, niekedy makro­
skopický ťažko postrehnuteľná, jej úložné pomery, 
ale najmä rozšírenie pyritovej mineralizácie vo ver­
tikálnom zmysle podporili vhodnosť tohto štúdia 
Už teraz je však jasné, že v budúcnosti bude potreb­
né rozšíriť uvedené štúdium aj ní. ďalšia minerály. 

Charakter mineralizácie zrudnenia 

O vývoji mineralizácie zrudnenia sa zmienime len 
veľmi stručne, nakoľko sa stala predmetom samo­
statného štúdia, pričom bol podaný podrobný opis 
minerálov, ich sukcesie a geochémie (VÁCLAV et al., 
1988). Na tomto mieste poukážeme v základných 
črtách na vývoj mineralizácie rozšírenej o mineralo­
gické vystupovanie, sukcesiu, geochémiu pyritu. 

Mineralizácia Mo­W zrudnenia má prevažne 
žilníkový, žilníkovo­impregnačný a lokálne i žilný 
charakter. Hrúbka žilníkov a žíl je značne variabilná 
a len zriedkavo dosahuje väčšie rozmery. 

Mineralizácia študovaného územia bola formo­
vaná v dvoch vývojových etapách a viacerých mine­
rálnych periódach. 

V prvej, najstaršej etape vývoja mineralizácie sa 
tvorili pyritové a pyritovo­pyrotínové akumulácie, 
šošovky i nepravidelné polohy (rádu 1­5 cm, lokál­
ne i viac) synsedimentámeho charakteru, sledujúce 
prevažne foliačríé plochy a vrstevnatosf. V mnohých 
prípadoch boli tieto koncentrácie intenzívne pre­
vrásnené a následne rekryštalizované. 

Mladšia etapa, ktorá sa začala U­Ti­REE mine­
íalizáciou (VÁCLAV et al. 1988), sa od predchádza­
júcej líši tak geneticko­tektonickou prípravou, ako 
aj štruktúrno­tektonickými znakmi a minerálnym 
zložením. V tomto období sa formovali už samostat­
né periódy charakterizované molybdénovo­volfrá­
movou, karbonátovou a .ulfidickou mineralizáciou. 

Podrobným mineralogickým výskumom (VÁCLAV 
tt ?'., 1988) boli doteraz zistené nasledujúce mine­
rály: kremeň, pyrit, pyrotín, brannerit. monazit, xe­
notírri, apatit, rútil, molybdénu, volframit, scheelit, 
fluorit, i­halkopyrit, tetraedrit, arztnopyrit, Fe­dolo­
mit, kčJcit, ­hlorit, galenit a sfalerit. 

RNDr. J. BEŇKA, CSc, Geologický Us'r, Okffiýz* citara. Mlynská dolina 1, 817 04 Bratisláv? 
RNDr. O. ĎURŽA, CSc, Katedra geocLénie PŔK, Mlynskí doli.i?. pavMčn G, 845 15 Bratisláv: 

119 



Naj�T�+�<�=�/�4�P�F�7 �7�3�8�/�;�C�6�9�7 �B ���V�+�.�3�<�5�+ �?�/�;�=�3�5�C�6�8�/�2�9 �3 
�2�9�;�3�B�9�8�=�C�6�8�/�2�9 �;�9�B�P�F�;�/�8�3�+ �4�/ �:�A�;�3�=�� �5�=�9�;�R �4�/ �:�;�/�.�7�/��
�=�9�7 �8�C�P�2�9 �.�/�=�+�3�6�8�/�4�P�3�/�2�9 �2�9�.�8�9�=�/�8�3�+�� �� �����U �5�9�8�-�/�8��
�=�;�C�-�3�/ �:�A�;�3�=�> �8�3�/ �<�H �? �:�;�/�.�7�/�=�8�9�7 �H�B�/�7�F �:�;�+�?�3�.�/�6�8�/ 
�;�9�B�7�3�/�<�=�8�/�8�E�� �.�9�<�+�2�>�4�H �6�9�5�C�6�8�/ �3 �8�3�/�5�9�V�5�9 �-�7 �2�;�>�,�E 
�:�9�6�9�2�A�� �2�8�3�/�B�.�+ ���
���� �-�7���� �( �:�;�3�/�7�/�;�/ �<�+ �?�P�+�5 �.�;�9�,��
�8�9�B�7�8�E �+�1�;�/�1�C�=�A�� �:�9�6�9�2�A �3 ���	�������X�9�?�9���:�A�;�3�=�9�?�E �Q�3�6�A 
�:�9�2�A�,�>�4�H �.�9 �
���� �-�7 �2�;�H�,�5�A�� ���-�2 �5�9�8�-�/�8�=�;�C�-�3�/ �7�+�4�H 
�9�,�A�T�+�4�8�/ �7�9�8�9�7�3�8�/�;�C�6�8�A �-�2�+�;�+�5�=�/�; ���9�5�;�/�7 �<�:�;�3�/��
�?�9�.�8�E�2�9 �5�;�/�7�/�X�+ �+ �8�/�:�;�+�?�3�.�/�6�8�R�-�2 �+�5�>�7�>�6�C�-�3�F �:�A��
�;�9�=�F�8�>���� �9�<�=�+�=�8�E �7�3�8�/�;�C�6�A �7�+�4�H �6�/�8 �<�:�9�;�+�.�3�-�5�E �B�+�<��
�=�H�:�/�8�3�/ ���-�2�+�6�5�9�:�A�;�3�=�� �+�;�B�/�8�9�:�A�;�3�=�� �7�+�;�5�+�B�3�=���� ���/�.��
�8�9�=�6�3�?�E �:�A�;�3�=�9�?�E �+�1�;�/�1�C�=�A �<�+ �T�+�<�=�9 �9�.�6�3�P�>�4�H �3�,�+ �?�/�V��
�����
�Z�9�> �B�;�8�+�� �(�9 �?�D�T�P�F�-�2 �2�8�3�/�B�.�9�?�3�=�R�-�2 �+�5�>�7�>�6�C��
�-�3�C�-�2 �7�+�4�H �:�;�/�?�+�2�> �2�;�>�,�9�B�;�8�8�/�4�P�3�/ �0�9�;�7�A�� �5�/�U 
�8�3�/�5�=�9�;�E �B�;�8�C �.�9�<�+�2�>�4�H �3 �
�������
���� �-�7 �?�/�V�5�9�<�Z�� �S�+�<�=�9 
�<�H �?�P�+�5 �7�/�-�2�+�8�3�-�5�A �:�9�;�>�P�/�8�E �+ �3�8�=�/�;�1�;�+�8�>�6�C�;�8�/ 
�:�;�3�/�<�=�9�;�A �<�H �?�A�:�6�8�/�8�E �5�;�/�7�/�X�9�7 �3�.�3�9�7�9�;�0�8�E�2�9 �?�R��
�?�9�4�+�� 

�#�A�;�3�= �? �P�=�>�.�9�?�+�8�9�7 �H�B�/�7�F �?�A�<�=�>�:�>�4�/ �?�9 �?�3�+�-�/��
�;�R�-�2 �1�/�8�/�;�C�-�3�C�-�2�� �5�=�9�;�R�-�2 �:�;�/�<�8�C �3�.�/�8�=�3�0�3�5�C�-�3�+ �? 
�.�G�<�6�/�.�5�> �?�/�V�5�/�4 �;�9�B�:�=�R�6�/�8�9�<�=�3 �7�3�8�/�;�C�6�9�? �+ �8�/�:�;�+�?�3��
�.�/�6�8�9�<�=�3 �3�-�2 �?�A�<�=�>�:�9�?�+�8�3�+ �4�/ �? �8�3�/�5�=�9�;�R�-�2 �:�;�F�:�+�.�9�-�2 
�.�3�<�5�>�=�+�,�3�6�8�C�� 

���� �8�+�4�<�=�+�;�P�F �:�A�;�3�= �� �:�9�?�+�Q�>�4�/�7�/ �;�G�B�8�/ �+�1�;�/�1�C�=�A�� 
�+�6�/ �+�4 �<�+�7�9�<�=�+�=�8�/ �?�A�<�=�>�:�>�4�H�-�/ �5�;�A�P�=�C�6�A �:�A�;�3�=�> �? 

�� �9�5�9�6�8�R�-�2 �2�9�;�8�3�8�C�-�2�� �#�A�;�3�= �? �8�3�-�2 �=�?�9�;�F �T�+�<�=�9 �7�/�=�+��
�5�;�A�<�=�A�� �?�D�T�P�3�/ �3 �7�/�8�P�3�/ �4�/�7�8�9�B�;�8�8�/�4�P�3�/ �+�1�;�/�1�C�=�A 
�6�9�5�+�6�3�B�9�?�+�8�E �8�+ �0�9�6�3�+�T�8�E �:�6�9�-�2�A�� �+�6�/ �T�+�<�=�9 �2�9 �8�+�-�2�C��
�.�B�+�7�/ �3 �?�9 �0�9�;�7�/ �8�/�:�;�+�?�3�.�/�6�8�R�-�2 �:�9�6�G�2 �? �9�<�=�+�=�8�/�4 
�2�9�;�8�3�8�/�� ���/�.�8�9�=�6�3�?�E �+�5�>�7�>�6�C�-�3�/ �7�+�4�H �7�3�/�<�=�+�7�3 �:�C�<��
�5�9�?�+�8�R �+ �8�C�<�6�/�.�8�/ �>�<�7�/�;�8�/�8�R �-�2�+�;�+�5�=�/�;�� �(�D�T�P�3�/ 
�2�8�3�/�B�.�9�?�3�=�E �H�=�?�+�;�A�� �3 �5�/�U �<�H �B�;�3�/�.�5�+�?�E�� �<�H �3�8�=�/�8�B�F�?��
�8�/�4�P�3�/ �:�;�/�?�;�C�<�8�/�8�E�� �T�9 �6�/�8 �.�9�5�>�7�/�8�=�>�4�/ �3�-�2 �<�A�8�<�/�.�3��
�7�/�8�=�C�7�A �:�G�?�9�.�� 

�#�A�;�3�= �.�;�>�2�/�4 �1�/�8�/�;�C�-�3�/ �+�<�9�-�3�>�4�/ �< � �9���) �7�3�8�/�;�+��
�6�3�B�C�-�3�9�>�� ���9�-�3 �8�/�=�?�9�;�F �?�D�T�P�3�/ �+�1�;�/�1�C�=�A �+ �9�,�A�T�+�4�8�/ 
�?�A�<�=�>�:�>�4�/ �.�9�<�Z �3�B�9�6�9�?�+�8�/�� �4�/�2�9 �3�.�/�8�=�3�0�3�5�C�-�3�+ �? 
�;�C�7�-�3 �<�:�9�7�F�8�+�8�/�4 �7�3�8�/�;�+�6�3�B�C�-�3�/ �<�+ �B�.�C �,�A�Z �.�9�<�Z 
�4�/�.�8�9�B�8�+�T�8�C�� �&�?�9�;�F �.�;�9�,�8�E �B�;�8�C �? �<�:�;�3�/�?�9�.�8�9�7 
�5�;�/�7�/�8�3 �?�Q�.�A �? �,�6�F�B�5�9�<�=�3 �7�9�6�A�,�.�/�8�3�=�> �+ �?�9�6�0�;�+�7�3�=�>�� 
�(�/�V�5�9�<�Z ���Y�8 �+ �+�1�;�/�1�C�=�9�? �4�/ �8�/�:�9�;�9�?�8�+�=�/�V�8�/ �7�/�8�P�3�+ 
�+�5�9 �:�;�3 �:�A�;�3�=�/ ���� �1�/�8�/�;�C�-�3�/�� �(�D�T�P�3�/ �+�1�;�/�1�C�=�A �<�H 
�?�/�V�7�3 �9�4�/�.�3�8�/�6�E �+ �B�?�A�T�+�4�8�/ �<�H �=�9 �6�/�8 �.�;�9�,�8�E 
�8�/�:�;�+�?�3�.�/�6�8�E �B�;�8�C�� 

�#�A�;�3�= ������ �7�C �? �;�C�7�-�3 �B�;�>�.�X�9�?�+�-�3�/�2�9 �:�;�9�-�/�<�> �9 
�8�3�/�T�9 �?�D�T�P�3�/ �B�+�<�=�H�:�/�8�3�/ �+�5�9 �:�A�;�3�= ������ �+�6�/ �3 �=�+�5 �+�5�>��
�7�>�6�C�-�3�/ �6�/�8 �? �7�C�6�9 �:�;�F�:�+�.�9�-�2 �:�;�/�<�+�2�>�4�H �-�/�8�=�3�7�/�=�;�9��
�?�H ���<�8�C�U �3 �?�3�+�-�� �2�;�H�,�5�>�� �? �+�<�9�-�3�C�-�3�3 �< �9�<�=�+�=�8�R�7�3 �<�>�6��
�0�3�.�7�3 ���-�2�+�6�5�9�:�A�;�3�=�� �:�A�;�9�=�F�8�� �=�/�=�;�+�/�.�;�3�=�� �+�;�B�/�8�9�:�A�;�3�= �? 
�<�:�;�3�/�?�9�.�/ �< �5�;�/�7�/�X�9�7���� �'�?�/�.�/�8�C �+�<�9�-�3�C�-�3�+ �? �:�;�/�?�+��
�2�/ �=�?�9�;�F �=�7�/�6 �:�9�;�>�P�/�8�E�2�9 �<�=�+�;�P�3�/�2�9 �:�A�;�3�=�>�� 

�!�+�4�7�6�+�.�P�F �:�A�;�3�= ���( �<�+ �8�+�-�2�C�.�B�+ �? �.�>�=�3�8�C�-�2 �+ 
�.�;�9�,�8�R�-�2 �:�>�5�6�3�8�C�-�2 �?�9 �0�9�;�7�/ �7�/�8�P�F�-�2 �3�.�3�9�7�9�;��
�0�8�R�-�2 �B�Y�8 �2�/�@�+�E�.�;�3�-�5�E�2�9 �9�,�7�/�.�B�/�8�3�+�� �!�+ �:�9�.�;�9�,��
�8�/�4�P�3�/ �.�/�6�/�8�3�/ �1�/�8�/�;�C�-�3�F �:�A�;�3�=�9�? �=�/�;�+�B �8�/�7�C�7�/ �.�9�<�=�+��
�=�9�5 �<�:�9�V�+�2�6�3�?�/�4�P�F�-�2 �5�;�3�=�E�;�3�F�� �2�9�-�3 �? �:�;�/�.�7�/�=�8�9�7 �H�B�/��
�7�F �,�A �<�7�/ �3�-�2 �7�9�2�6�3 �?�A�.�/�6�3�Z �3 �?�3�+�-�� 

� �9�Q�8�9�<�Z �5�9�8�0�;�9�8�=�C�-�3�/ �8�+�7�/�;�+�8�R�-�2 �2�9�.�8�G�= �5�9�/�0�3��
�-�3�/�8�=�9�? �8�+�:�D�=�3�+ �< �3�-�2 �-�2�/�7�3�-�5�R�7 �B�6�9�Q�/�8�F�7 �B �;�G�B��
�8�A�-�2 �7�3�8�/�;�C�6�8�A�-�2 �+�<�9�-�3�C�-�3�F�� �:�9�:�;�F�:�+�.�/ �1�/�8�/�;�C�-�3�F�� 
�8�/�?�A�B�8�/�6�+ �.�9�<�Z �:�;�/�<�?�/�.�T�3�?�9�� ���2�/�7�3�-�5�E �B�6�9�Q�/�8�3�/ 
�:�A�;�3�=�9�? �,�9�6�9 �:�9�.�;�9�,�/�8�E �<�E�;�3�3 �5�?�+�8�=�3�=�+�=�F�?�8�A�-�2 �+�8�+�6�R�B 
�? �<�H�6�+�.�/ �< �?�A�5�9�8�C�?�+�8�R�7�3 �7�/�;�+�8�3�+�7�3�� �+�,�A �<�+ �7�9�2�6�3 
�<�H�T�+�<�8�/ �<�6�/�.�9�?�+�Z �+�4 �3�-�2 �:�;�F�:�+�.�8�E �B�7�/�8�A�� ���/�6�5�9�?�/ 
�?�P�+�5 �7�G�Q�/�7�/ �5�9�8�P�=�+�=�9�?�+�Z�� �Q�/ �-�2�/�7�3�-�5�E �B�6�9�Q�/�8�3�/ 
�:�A�;�3�=�9�? �4�/ �?�/�V�7�3 �4�/�.�8�9�.�>�-�2�E�� �"�5�;�/�7 �B�C�5�6�+�.�8�R�-�2 
�<�=�+�?�/�,�8�R�-�2 �5�9�7�:�9�8�/�8�=�9�? �<�+ �? �:�A�;�3�=�/ �8�+�-�2�C�.�B�+ 
�7�/�8�P�F �9�,�<�+�2 �!�3�� ���9�� ���<�� �8�3�Q�P�F �9�,�<�+�2 �) �+ � �9�� 

�"�,�<�+�2 �! �3 �+ ���9 �4�/ �:�;�F�=�9�7�8�R �?�9 �?�P�/�=�5�R�-�2 �+�8�+�6�R��
�B�+�-�2 �? �;�9�B�7�/�.�B�F �9�. �=�3�<�F�-�3�8 �.�9 �.�/�<�+�=�F�8 �:�/�;�-�/�8�=�+ �+ �7�G��
�Q�/�7�/ �3�-�2 �:�9�?�+�Q�9�?�+�Z �B�+ �=�A�:�3�-�5�E �:�;�?�5�A �:�A�;�3�=�9�? �B �$�9��
�-�2�9�?�3�/�- �+ �<�8�C�U �3 �-�/�6�/�4 �B�C�:�+�.�8�/�4 �T�+�<�=�3 �%�:�3�P�<�5�9��
���1�/�7�/�;�<�5�E�2�9 �;�>�.�9�2�9�;�3�+ ���(���$�S������ ���������� �!�"�(�K���� 
�������
�� �$�����K�%������ ���������� �����W������ ������������ 

�*�+�>�4�F�7�+�?�R �4�/ �?�R�<�5�A�= �+�;�B�E�8�>�� ���/�2�9 �B�+�<�=�H�:�/�8�3�/ �4�/ 
�?�/�V�7�3 �?�+�;�3�+�,�3�6�8�E �� �9�. �8�/�<�=�+�8�9�? �3 �=�/�V�8�R�-�2 �5�9�8�-�/�8�=�;�C�-�3�F 
�:�9 �2�9�.�8�9�=�A �8�3�/�5�9�V�5�R�-�2 �.�/�<�+�=�F�8�� �(�B�2�V�+�.�9�7 �8�+ �4�/�2�9 
�.�9�<�Z �T�+�<�=�R �?�R�<�5�A�= �? �:�A�;�3�=�/ �2�9 �7�8�9�2�F �+�>�=�9�;�3 
���$����� ���"���$�� �������
�� ���������%�������$�� ���������� �:�9�?�+�Q�>�4�H �B�+ 
�=�A�:�3�-�5�H �:�;�F�7�/�< �:�A�;�3�=�>�� ���/ �?�P�+�5 �:�;�+�?�.�/�:�9�.�9�,�8�E�� �Q�/ 
�B�8�+�T�8�C �T�+�<�Z ���< �<�+ �8�/�?�3�+�Q�/ �8�+ �7�;�3�/�Q�5�>�� �+�6�/ �:�9�-�2�C�.�B�+ 
�B �9�5�9�6�8�E�2�9 �:�;�9�<�=�;�/�.�3�+ �+�5�9 �2�/�=�/�;�9�1�/�8�3�=�+ �B �7�3�5�;�9�5�9�8��
�-�/�8�=�;�C�-�3�F �+�;�B�E�8�9�:�A�;�3�=�>�� 

���9�8�-�/�8�=�;�C�-�3�/ � �9 �+ �) �<�+ �:�9�2�A�,�>�4�H �? �<�=�9�=�3�8�C�-�2 �+�Q 
�=�3�<�F�-�3�8�C�-�2 �:�/�;�-�/�8�=�+�� �:�;�3�T�9�7 �9�,�<�+�2 �) �4�/ �? �:�;�3�/�7�/�;�/ 
�8�3�Q�P�F �+�5�9 � �9�� �+�6�/ �?�R�<�5�A�= �) �7�C �:�;�3�/�,�/�Q�8�/�4�P�F �-�2�+�;�+�5��
�=�/�; �+ �,�9�6 �B�+�B�8�+�7�/�8�+�8�R �=�/�7�/�; �?�9 �?�P�/�=�5�R�-�2 �+�8�+�6�R�B�+�-�2�� 
� �9 �7�C �8�/�:�;�+�?�3�.�/�6�8�E �B�+�<�=�H�:�/�8�3�/ �+ �4�/�2�9 �9�,�<�+�2 �5�9�;�/��
�6�>�4�/ �< �9�,�<�+�2�9�7 �7�9�6�A�,�.�/�8�3�=�> �8�+ �Q�3�6�C�-�2�� 

�'�;�T�3�=�E �.�3�0�/�;�/�8�-�3�/ �<�7�/ �B�+�B�8�+�7�/�8�+�6�3 �:�;�3 �:�9�;�9�?�8�C��
�?�+�8�F �9�,�<�+�2�> �!�3 �+ ���< �? �:�A�;�3�=�9�-�2 �B �4�/�.�8�9�=�6�3�?�R�-�2 �=�A�:�9�? 
�2�9�;�8�F�8 ���=�+�,�� ������ 

�#�A�;�3�=�A �B �0�A�6�3�=�9�? �7�+�6�3 �? �:�;�3�/�7�/�;�/ �=�;�9�4�8�C�<�9�,�8�R �9�,�<�+�2 
�!�3 �9�:�;�9�=�3 �:�A�;�3�=�9�7 �B �7�/�=�+�,�+�B�+�6�=�9�? �+ �7�/�=�+�:�3�/�<�5�9�?�-�9�? 
�+ �8�+�9�:�+�5�� �9 �:�9�6�9�?�3�-�> �8�3�Q�P�F �9�,�<�+�2 ���<�� �&�/�8�=�9 �;�9�B�.�3�/�6 �? 
�9�,�<�+�2�> �:�;�F�7�/�<�F �<�+ �7�+�;�5�+�8�=�8�/ �:�;�/�4�+�?�3�6 �:�;�3 �?�A�:�9�T�F�=�+��
�?�+�8�F �:�9�7�/�;�> ���<�	���� �!�3 �� � � �9�� �� �5�=�9�;�R �:�9�>�Q�3�6 
���'�O� �������! ������������ �8�+ �<�=�+�8�9�?�/�8�3�/ �B�C�?�3�<�6�9�<�=�3 �5�9�/�0�3��
�-�3�/�8�=�> �=�/�;�7�9�/�6�/�5�=�;�3�-�5�E�2�9 �8�+�:�D�=�3�+ �:�A�;�3�=�> �9�. �9�,�<�+�2�> 
�:�;�F�7�/�<�F�� ���4 �? �8�+�P�9�7 �:�;�F�:�+�.�/ �2�9�.�8�9�=�A �?�A�:�9�T�F�=�+�8�E�2�9 
�:�9�7�/�;�> �8�+�:�D�=�3�+ �:�;�/ �:�A�;�3�=�A �B �0�A�6�3�=�9�? ���
���
���� �<�+ �6�F�P�3�+ �9�. 
�2�9�.�8�G�= �:�9�7�/�;�> �:�A�;�3�=�9�? �B �7�/�=�+�,�+�B�+�6�=�9�? ���
���������� �;�/�<�:�� 
�7�/�=�+�:�3�/�<�5�9�?�-�9�? ���
���������� 

�����
 



Tab. 1 Priemerné chemické zloženie a niektoré parametre pyritov z rôznych hornín 
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Tab. 2 Hodnoty termoelektrického napätia pyritov z rôznych hornín z vrtov RO 

^ V r t y 

Horniny ~~—^_ 

fylity s bíotitom 

fylity so sericitom 

metapieskovce 

metabazaltové tufity 

M-V/deg 

Ro-1 

-196,6 

-135,7 

-241,2 

-115,6 

+382,3 

-294,8 

-175,6 

Ro-2 

-213,6 

-126,6 

-253,3 

-119,2 

+89,6 

-297,7 

-178,6 

Ro-4 

-1543 

-143,9 

-224,2 

-59,9 

+569,6 

-3553 

-121,0 

hlbšie len v intervale 209-216 m. �������O�% �1�)�5�%�2�@ �7�)�5��
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���	 �1�� �$ �%�2�%�0�L�<�; 
�1�)�5�%�2�@ �7�)�5�1�3�)�0�)�/�7�5�-�'�/�?�,�3 �2�%�4�>�7�-�% �&�; �1�%�0 �&�;�P �<�9�L��
�J�)�2�L �3�&�6�%�, �# �9 �,�N�&�/�%�'�, �
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�$ �4�3�5�3�9�2�%�2�-�% �(�3�6�-�%�,�2�8�7�L�'�, �9�L�6�0�)�(�/�3�9 �9�;�4�0�L�9�%�� 
�K�) �9 �7�3�1�7�3 �9�5�7�) �2�)�(�3�J�0�3 �/ �C�4�0�2�)�. �<�,�3�(�) �9 �(�B�6�0�)�(�/�8 
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�7�3�,�7�3 �-�2�7�)�5�9�%�0�8 �6�C �7�5�3�'�,�8 �2�-�K�J�-�) �%�/�3 �&�; �1�%�0�- �&�;�P 
�4�3�(�O�% ���������"���"���� ���
�����
���� ���3�K�2�3�� �K�) �.�) �7�3 �9 �(�B�6�0�)�(��
�/�8 �,�;�4�)�5�+�?�2�2�;�'�, �4�5�3�'�)�6�3�9�� 
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�/�8 �3�( �3�6�7�%�7�2�L�'�, �0�3�/�%�0�@�7 �2�)�3�(�0�-�J�8�.�C�� �%�K �2�% �1�)�2�J�-�) 
�5�3�<�(�-�)�0�2�3�6�7�- �9 �<�%�6�7�C�4�)�2�@ �2�-�)�/�7�3�5�L�'�, �1�-�/�5�3�4�5�9�/�3�9 
�����-�� ���3�� ���6�� �9 �<�=�9�-�6�0�3�6�7�- �3�( �4�5�3�6�7�5�)�(�-�%�� 
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�7�)�5�1�3�)�0�)�/�7�5�-�'�/�?�,�3 �2�%�4�>�7�-�%�� �/�7�3�5�? �9�;�/�=�<�%�0�3 �< �5�B�<�2�;�'�, 
�,�3�5�2�@�2 �5�B�<�2�) �,�3�(�2�3�7�;�� �!�%�/ �4�5�) �4�;�5�-�7�; �< �*�;�0�-�7�3�9 �6�C 
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VOJTECH GAJDOŠ - LADISLAV MELIORIS 

Príspevok k poznaniu výverových oblastí vybraných lokalít minerálnych vôd 
Západných Karpát 

6obr. 

A b s t r a c t. This contribution points out that some geoe-
lectric characterístics can be determined in mineral-water 
spring areas and can be employed f or the regional protec-
tion of the sources of minerál waters. 

Úvod 

Napriek tomu, že otázky rozdelenia �H�* �6�8�.�&�%�9�&�/�*�" 
�)�8�%�2�0�(�&�0�-�0�(�*�$�,�G�$�) �E�4�2�5�,�4�?�2 �3�? �1�2�&�%�.�&�4�0�. �1�0�9�0�2��
�/�0�3�4�* �0�%�#�0�2�/�<�,�0�6�� �1�"�/�5�+�& �9�/�"�H�/�: ���
�����������	�
���K �/�:�9�0��
�2�0�6�� �! �)�8�%�2�0�%�8�/�"�.�*�$�,�;�)�0 ���I�"�%�*�3�,�" �3�" �E�4�2�5�,�4�?�2�8 �.�*��
�/�&�2�:�-�/�8�$�) �6�>�% �0�#�8�H�"�+�/�& �H�-�&�/�*�" �/�" �0�#�-�"�3�K �*�/�'�*�-�4�2�"�H�/�?�� 
�"�,�5�.�5�-�"�H�/�? �" �6�G�6�&�2�0�6�?�� ���#�-�"�3�K�� �6 �,�4�0�2�&�+ �%�0�$�)�:�%�9�" 
�, �1�2�*�2�0�%�9�&�/�;�.�5 ���� �
�����������
 �
�����
���J�0�6�"�/�*�5 �E�4�2�5�,�4�?�2�8 
�.�*�/�&�2�:�-�/�8�$�) �6�>�%�� �1�0�6�"�F�5�+�&�.�& �9�" �6�G�6�&�2�0�6�?�� 

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

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

���0�5�F�*�4�; �(�&�0�'�8�9�*�,�:�-�/�& �.�&�4�=�%�8 

���" �2�*�&�E�&�/�*�& �5�6�&�%�&�/�G�$�) �?�-�0�) �3�.�& �6�8�#�2�"�-�* �%�6�& �(�&�0��
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Obr. 2 Situácia a výsledky merania v okolí ���������	���� �
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Obr. 4 Situácia a výsledky merania v okolí �����������M�" �/�"�% ���0�+�,�0�6�0�. ���������
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Dobšinej, gemerská župa, Uhorsko; 
Výskyty uhlia pri Stratenskej jaskyni pri Dobšinej. 
Verh. K.-Kón. geol. Reichsanst. (Wien), 10,244-245. 
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Reichsanst. (Wien), 14, 332-334. 
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