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Geologické práce, Správy 100, s. 7-8, Geologický ústav Dionýza Štúra, Bratislava 1995 

RNDr. Viera Kantorová 
7.1.1922-29.3.1995 

Z krajiny žijúcich odišla RNDr. Viera Kantorová. 
Dotíklo srdce starostlivej a oddanej manželky, 
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�%�'�!�)�H�!�& �3�6�-�/�'�#�)�� �.�/���!�-�3���*�� �' �3 �1�#�/�9�,�#�� ���0�)�2�1�-�I��
�K�-�3���*�� �%�#�-�*�-�%�'�!�)�H �3�H�0�)�2�+ �0�.�8�1�H �0 �%�#�-�*�-�%�'�!�)�H�+ 
�+���.�-�3���,�:�+ �3 �-� �*���0�1�' �F�'�1���3�0�)�#�( �1��� �2�*�# �������
���������������� 
�0�.�-�*�2�.�/���!�-�3���*�� �.�/�' �3�H�0�)�2�+�# �0�*�-�3�#�,�0�)�H�!�& �/���E�#�*�'�,�:�0�)�� 
�E�1�2�"�-�3���*�� �%�#�-�*�;�%�'�2 �-�)�-�*�'�� �+���/�)���6�'�1�-�3�9�&�- �*�-�G�'�0�)�� 
���#�.�*�'�I���,�5 �.�/�' ���-�E�'�!�'���!�& �������������� �0�.�-�*�2�.�/���!�-�3���*�� �.�/�' 
�.�/�'�#�0�)�2�+�# �6�7�0�-�  �*�-�G�'�0�)�� �0�-�*�' �.�/�' ���/�#�E�-�3�# ���������	���� 
���)�- ���( �.�/�' �3�5�&�J���"�7�3���,�: �� �.�/�'�#�0�)�2�+�# �2�&�*�'�� �3 ���.�#�J�0�)�#�( 
�)�-�1�*�'�,�# �����<�1�-�/�����-�"�/�H �����+�#�K���� ���G �-�" �.�/�3�H�!�& 
�0���+�-�0�1���1�,�H�!�& �)�/�-�)�-�3 �0�1�/�#�"�-� �-�"�-�+ �(�#�( �3�#�"�#�!�)�H�!�& 
�� �-�"� �-�/�,�H�!�& �6�7�2�(�+�-�3 � �-�*�' �3�E���) �$�-�/���+�'�,�'�$�#�/�5�� �D�1�2�"�-��
�3���*�� �� � �'�-�0�1�/���1�'�%�/���$�'�!�)�5 �3�5�&�-�"�,�-�!�-�3���*�� �$�-�/���+�'�,�'��
�$�#�/�5 �3�H�!�&�-�"�-�0�*�-�3�#�,�0�)�9�&�- �0�-�J�-�,�-�0�,�9�&�- �+�'�-�!�9�,�2��
�)���/�.���1�2�� �(�2�&�-�0�*�-�3�#�,�0�)�9�&�- �+�'�-�!�9�,�2 �3 �-� �*���0�1�' �+�#�"�6�' 
���2�I�#�,�!�-�+ �� ���-�"�/�H�+ �����+�#�K�-�+�� �3 �-�)�-�*�: ���-�3�7�)�� 
�.���*�#�-�%�9�,�,�#�&�- �$�*�5�E�2 �3 �.�-�"�1���1�/���,�0�)�#�( �-� �*���0�1�'�� ���3�-�(�'�+�' 
�.�/�7�!���+�' �.�/�'�0�.�#�*�� �) �-� �(���0�,�#�,�'�2 �0�1�/���1�'�%�/���$�'�# � �/���"��
�*�-�3�9�&�- �.�7�0�+���� �)�"�# �0�*�#�"�-�3���*�� �,���(�+�8 � �'�-�0�1�/���1�'�%�/���$�'�2 
�)�/�'�#�"�-�3�H�!�& �0�#�"�'�+�#�,�1�-�3�� �.�/�#�2�)�7�6���*�� �'�!�& �.�*�5�,�2�*�= 
�0�#�"�'�+�#�,�1�7�!�'�2 �� �.�-�2�)�7�6���*�� �,�� �/�<�6�,�5 �3�#�) �$�7�!�'�# 
�.�=�!�&�-�3�0�)�H�!�& �0�*�'�#�K�-�3�� ���- � �-�* �(�#�"�#�, �6 �'�+�.�2�*�6�-�3 �,�� 
�6���I���1�'�# �,�-�3�H�!�& �E�1�=�"�'�: �1�#�)�1�-�,�'�)�5 �� �.���*�#�-�%�#�-�%�/���$�'�# 
���7�.���"�,�H�!�& �����/�.�7�1�� ���1���,�-�3�'�*�� �1�'�#�G �.�/�3�= �+�'�)�/�-� �'�-��
�0�1�/���1�'�%�/���$�'�!�)�= �0�!�&�9�+�2 �0�1�/�#�"�,�#�( �� �3�/�!�&�,�#�( �)�/�'�#�"�5 
� �/���"�*�-�3�9�&�- �.�7�0�+���� ���0�)�2�1�-�I�K�-�3���*�� �+�'�)�/�-� �'�-�0�1�/����
�1�'�%�/���$�'�!�)�H �3�H�0�)�2�+ �0�1�/�#�"�,�#�( �� �3�/�!�&�,�#�( �)�/�'�#�"�5 �,�� 
�0�1�/�#�"�,�-�+ ���-�3���G�: �,�� ���/���3�#�� �3 ���'�#�,�'�,�7�!�& �� �,�� 
�3�H�!�&�-�"�,�-�+ ���*�-�3�#�,�0�)�2�� �D�1�2�"�-�3���*�� �' �)�/�'�#�"�2 �3�,�=�1�-�/��
�,�H�!�& �����/�.�7�1�� ���#�0�)�<�/�� �3 �E�#�0�L�"�#�0�'���1�5�!�& �/�-�)�-�!�&�� �0�� 
�6���+�#�/���*�� �.�/�#�"�-�3�E�#�1�)�H�+ �,�� �.�/�-� �*�#�+���1�'�)�2 � �'�-��
�0�1�/���1�'�%�/���$�'�# �� �#�)�-�*�;�%�'�# �+�'�-�!�9�,�2 �� �-�*�'�%�-�!�9�,�2 �,�� 
�(�2�G�,�-�+ ���*�-�3�#�,�0�)�2�� ���-�"���*�� �"�#�1���'�*�,�= � �'�-�0�1�/���1�'�%�/���$�'�!�)�= 



charakteristiku foraminiferových �	���������8���"�&�'�����) �����5��
����� �(�� �������%�( �� �����%�$���'�( �) ���(���#�&� �#�)���"�&���7���� ���#�'� ���"�-������ 

���� �,�-��� ������ ������ �����#�&�'�%���'�����%�����������7���� �,�-�)���%�#�) �)��������
���%�. �)�%�&�'���)�"�. ����� ���+�� �8� ���"�+ �� �&�1�)�%�&�'�)���� �!���#���.�"�( ���(���#��
�&� �#�)���"�&���7���� ���#�'� �/�" ���#� �� �,���8� ���"���"�. ���# �����%�#�"�#�&�'�%���'����
���%�����/�����7���� �������"�#�'������ �$���%���'���'�7���"�����# �"���#���.�"�(�� 

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

�����!�#�%�������"�( �$�#�,�#�%�"�#�&�= �)���"�#�)��� �� �'���*�#�"�0�!���� �� 
���+� �#�����"�.�,�� �!���#���.�"�"�+���� ���#�%���!���"�������%�� ���$�/�&��� �� �"�#�)�. 
���%�(���+�� �����# ���� �%�#�� �����
�����
���	���� �,���&�'���"�. �) �!�����#���7�5�#�)�7���� 
�)�%�&�'�)�-���� �����%�$���'�( ���$���;�&������ ���#�'� ���"�+�� �����#�����%��� �� �&�� ���� 
�)�"�1�'�#�%�"�#�( �!�#�%���#� �0�����#�( �� �&�'���)���#�( �&�����%�-�"�#�� �"��������
�'�#�%�7���� �&���(�$�/�" �'���%�����.�%�"�+���� ���#�%���!���"�������%�� �$�%�����#�)�5���'���7�! 
�%�#���#�) ���������
���������� ���������
���� �� �����	�������������� 

���9������ �,�"��� �#�&�'�� �)���������%�7���� �&�)���'�#�)�7���� �����,�+���#�) ���%�� 
�
���"�'�#�%�#�)�- �)������� �� ���+�= �&�'�-� �� �) ���#�"�'�����'�� �& ���(�%�0�$��

�&���+�!�� �&�)���'�#�)�7�! �'�%���"���#�! �) �#��� ���&�'�� �$��� ���#�"�'�#� �0������ ���#��
�%���!���"�������% �� �����#�&�'�%���'�����%�������� ���%�������+ �� �'���%�����.�%�(�� 
�������"�#�)�5���� �$�#�,�"���'���+ �,�# �&�)���'�� ���#���-�,��� �� �$�%���"�����&�= ���# 
�)� ���&�'�"���� �$�%�-������ �� �'�7�! ���� ���# �&� �#�)���"�&������ �$��� ���#�"�'�#� �0������ 
�� �����#� �0�������� 

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

�����
�%�� �������%�� �
���"�'�#�%�#�)�- �&�� �&�)�#���/�! ����� �#�6���)�#�'�"�7�! 
������� �#�! �,���%������� �� �"���'�%�)��� �# �!�����,�� �$�#�$�%�����"�7���� �&� �#�)���"��
�&���7���� �$��� ���#�"�'�#� �0���#�) �� �����#�&�'�%���'�����%�����#�)�� ���9������ ������ 
�(�&��� �#�)�"������ �8���&�'�# �!�%���)�8������ ��� �� ���%�(���#�)���"���� �� �)�����������+ 
�#�%�����"�'�#�)���"���� �$�%�-������ ���#�&�$��� �� �&� �#�)���"�&���- �����#� �0������ 
�� �"�#�)�7�! �$�#�,�"���'���#�! �) �#��� ���&�'�� �����#�&�'�%���'�����%�������� ���%�������+�� 
�����#�&�'�%���'�����%�������� �� �$��� ���#�����#� �0������ �$��� ���#���.�"�( �� �"���#���.�"�(�� 

���<�� ���	�� �!���%���� �$�# ���%�-�'������ �=���6������ �����#�%�#���� �$�%�����%�#��
�8��� �� �$�%���� �)���8�"�#�&�'���� ��� �#�)���"�&���- �����#� �#���������- �)���%�����"�#�&�= 
�&�� �& �1���'�#�( �&��� �-�<�� �$�%���� ������ ����� �#�6���)�#�'�"�7�! ������� �#�!�� ���!�� 
�� �#�&�'���"���!�� ��� ���#���# �)�9���8�"�/ �,�� �)�5���'���#�� �8�# �$�%�� �&� �#�)���"��
�&���1 �����#� �0�����( �(�%�#����� ���� ���)�#���#�( �$�%�-���#�( �&�� �$�#�&�'���)��� �� 
�$�#�!�"�/���� ���'�#�%�7 �"���,���#� �- �,�(�� �8���&�(�� ������ �)�����������7 �#�������, 
�� �&�$�#�!�����"���� �"�� �<�( �#�&�'���"�1 �"���)�6���+ �!�����,�� �"���!���� 
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Životné jubileum RNDr. Dionýza Vassa, DrSc. 

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

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

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

�.�1�)�+�%�-�;�*�1 �?�4�5�#�7�6 ���+�1�0�H�9�# �E�5�?�3�#�� ���.�0�H�%�* �	�� �3�1�-�1�7 
�7�+�'�&�1�. �1�&�&�'�.�'�0�+�' �0�'�1�)�;�0�6�� �3�'�4�2�� �0�'�1�)�;�0�6 �# �0�'�1�7�6�.��
�-�#�0�+�5�1�7�� ���1�. �# �,�' �7�'�&�?�%�+�/ �2�1�J�'�5�0�H�%�* �2�3�1�,�'�-�5�1�7 �# 
�?�.�1�*�� �! �3�� ������������������ �7�+�'�&�1�. �,�'�&�0�6 �9 �0�1�4�0�H�%�* �?�.�1�* 
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V období rokov 1983 až 1988 viedol a koordino- 3. 
val medzinárodný projekt UNESCO-IGCP N° 198: 
Evolution of the Northern margin of Tethys. 

Práce spojené s týmto projektom vyvrcholili vy- 4. 
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KLEMENT FORDINÁL 

Bivalvia (Dreissenidae^ Cardiidaé) from Upper Miocene Sediments in Bratislava 

1 tab., 7 phototabs. (I—VII), slovak summary 

Key words: Mollusca, Bivalvia, systém, way of life, Upper Miocene 

A b s t r a c t : The article deals with the oceurrences of Upper 
Miocene bivalvian taxons of families Dreissenidae and Cardii­
daé found in sediments of centrál Bratislava, their systematic 
assignation, way of life and stratigraphic distribution. 

Introduction 

The submitted article is related to our earlier papers 
(FORDINÁL, 1993a, b) which dealt with the genera 
Melanopsis (Gastropoda) and Parvidacna (Bival­
via). Thus we continue to deseribe Upper Miocene 
(Pannonian) molluscs found in centrál Bratislava. 

Bivalvians identified in samples háve been assig-
ned into three families: Dreissenidae, Cardiidaé 
and Sphaeriidae. Only the two former families were 
studied. The latter was not because little dáta are 
available on Upper Mioceme forms. 

General Charactcristics 

Family Dreissenidae present in the samples con-
tained genera Congeria and Dreissena. 

Genus Congeria was defined by PARTSCH in 
1836. With regard to shell morphology and phyllo-
genetic relationships, ANDRUSOV (1897) divided 
the genus into six groups: 

1. mytiliformes 
2. modioliformes 
3. triangulares 
4. subglobosae 
5. rhomboidea 
6. eocaenae 
Taxons identified by us fall into groups mytili­

formes and triangulares. 
Family Cardiidaé includes a multitude of various 

forms. Detailed studies over the pást years resulted in 
numerous changes in their taxonomic assignation. 

In this article we apply EBERZIN'S (1967) systematic 
assignation of the family Cardiidaé and so does the 
latest paper on Pontian Cardiidaé in Croatia 
(BASCH, 1990). 

Cardiidaé taxons identified in the samples háve 
been assigned into four subfamilies: Cardiinae, 
Lymnocardiinae, Didacninae and Adacninae. 

Way of life 

The majority of species of the genus Congeria were 
filtrators living in an environment whose salinity 
ranged from 0 to 16 %o. Similarly, the genus Drei­
ssena favours salinity between 0.5 and 10.5 %o. Re-
presentatives of the family Cardiidaé mostly oceur 
in shallow-water facies and led a fairly active life. 
These filtrators are generally very euryhaline. Their 
mass oceurrences suggest proximity of surface eur-
rents, good aeration and absence of strong bottom 
eurrents which wash away Cardiidaé thus killing 
them ���
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and a clay-sandy to clay bottom. They bore to the 
sea bottom so that their shells are buried either com-
pletely or to one halfof their length (NEVESSKAJA, 
1965). 

Summary 

23 bivalvian species (subspecies) from Upper Mio­
cene (Pannonian) sediments in centrál Bratislava 
were biostratigraphically evaluated by us (FOR-
DINÁL-TUBA, 1992). The studied fossils were col-
lected in Pannonian C-F zones (after RÔGL et al., 
1993). Families Dreissenididae and Cardiidaé were 
studied in detail. 

We studied their stratigraphic range and com-
pared it with that of taxons in the Vienna Basin 
(Tab. 1). 

Taxons identified by us in Pannonian C zóne 
sediments comprise Congeria martonfii martonfú 
LORENTHEY, C.martonfiipseudoauricularis LôREN-
THEY, Lymnocardium promultistriatum JEKELIUS, 
L. spinosum LôRENTHEY and Didacna (?) subdeser-
ta (LORENTHEY), while those in Pannonian D zóne 
include Congeria simulans BRUSINA, C. drzici 
BRUSINA, Cardium carpatinum (JEKELIUS), Lymno­
cardium edlaueri PAPP, L. conjungens 
(HOERNES), L. schedeliamim (BRUSINA), L. stoosi 
BRUSINA, Didacna deserta (STOLICZKA), Cala­
dacna ornata ornata (PAVLOVIC) and C. ornata 
bisepta (PAPP). 

Species Congeria neumayri ANDRUSOV and C. 
zahalkai SPALEK are characteristic of Pannonian F 
zóne. 

SYSTEMATIC PART 

Class: Bivalvia LINNAEUS, 1758 
Order: Veneroidea H & A. ADAMS, 1856 
Family: Dreissenidae GRAY inTURTON, 1840 
Genus: Congeria PARTSCH, 1836 
Typical species: Congeria subglobosa PARTSCH, 
1836 

MYTILIFORMES 

Congeria neumayri ANDRUSOV, 1897 
(Pl.I,Fig. 1) 

1897 Congeria Neumayri nov. sp. - ANDRUSOV: p. 
83, PI. I, fig. 8-14 

1942 Congeria Neumayri ANDR. - STRAUSZ: p. 75 

1944 Congeria neumayri ANDRUSOV - JEKELIUS: 
p. 142, PI.. 59, fíg. 17 

1953 Congeria neumayri ANDRUSOV - PAPP: p. 156, 
PI.. 13, fíg. 1-4 

1955 Congeria neumayri ANDRUSOV - BARTHA: 
p. 313, PI. 1, fíg. 11,14,16 

1968 Congeria neumayri neumayri ANDRUSOV, 
1897-KOJUMDJEVA: p. 192, PI. 1, fíg. 1-3 

Materiál: 25 specimens 
Description: KOJUMDJEVA (1968) p. 192 
Dimensions: PI. I, fíg. 1 length = 13 mm, height = 
7 mm 
Occurrence: Bratislava, drillholes VO-1 (33.8-
33.9 m; 35.8-36.0 m), VO-2 (20.5-20.6 m), TS-30 
(18.9-19.0 m), JRD-203 (62.2-62.3 m), JRD-206 
(15.4-15.5 m; 22.4-24.0 m), Ma-1 (141.0-141.6 
m), sandy and clay lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies has been recorded in the Karpatian of Austria, 
Middle Sarmatian of Bulgaria, and Pannonian of 
Austria, Hungary, Romania and Moravia (Czech 
Republic) ���E�$�'�"� ���D�� ������������ 
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Bivalvia (Dreissenidae, Cardiidaé) from Upper Miocene Sediments in Bratislava 

1 tab., 7 phototabs. (I—VII), slovak summary 
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A b s t r a c t : The articlc deals with the occurrences of Upper 
Miocene bivalvian taxons of families Dreissenidae and Cardii­
daé found in sediments of centrál Bratislava, their systematic 
assignation, way of life and stratigraphic distribution. 

Introduction 

The submitted article is related to our earlier papers 
(FORDINÁL, 1993a, b) which dealt with the genera 
Melanopsis (Gas(ropoda) and Parvidacna (Bival­
via). Thus we continue to describe Upper Miocene 
(Pannonian) molluscs found in centrál Bratislava. 

Bivalvians identified in samples háve been assig-
ned into three families: Dreissenidae, Cardiidaé 
and Sphaeriidae. Only the two former families were 
studied. The latter was not because little dáta are 
available on Upper Mioceme forms. 

General Characteristics 

Family Dreissenidae present in the samples con-
tained genera Congeria and Dreissena. 

Genus Congeria was defined by PARTSCH in 
1836. With regard to shell morphology and phyllo-
genetic relationships, ANDRUSOV (1897) divided 
the genus into six groups: 

1. mytiliformes 
2. modioliformes 
3. triangulares 
4. subglobosae 
5. rhomboidea 
6. eocaenae 
Taxons identified by us fall into groups mytili­

formes and triangulares. 
Family Cardiidaé includes a multitude of various 

forms. Detailed studies over the pást years resulted in 
numerous changes in their taxonomic assignation. 

In this article we apply EBERZIN'S (1967) systematic 
assignation of the family Cardiidaé and so does the 
latest paper on Pontian Cardiidaé in Croatia 
(BASCH, 1990). 

Cardiidaé taxons identified in the samples háve 
been assigned into four subfamilies: Cardiinae, 
Lymnocardiinae, Didacninae and Adacninae. 

Way of life 

The majority of species of the genus Congeria were 
filtrators living in an environment whose salinity 
ranged from 0 to 16 %o. Similarly, the genus Drei­
ssena favours salinity between 0.5 and 10.5 %o. Re-
presentatives of the family Cardiidaé mostly occur 
in shallow-water facies and led a fairly active life. 
These filtrators are generally very euryhaline. Their 
mass occurrences suggest proximity of surface cur-
rents, good aeration and absence of strong bottom 
currents which wash away Cardiidaé thus killing 
them ���F������� �$���F�� �	���
������ 
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and a clay-sandy to clay bottom. They bore to the 
sea bottom so that their shells are buried either com-
pletely or to one half of their length (NEVESSKAJA, 
1965). 

Summary 

23 bivalvian species (subspecies) from Upper Mio­
cene (Pannonian) sediments in centrál Bratislava 
were biostratigraphically evaluated by us (FOR-
DINÁL-TUBA, 1992). The studied fossils were col-
lected in Pannonian C-F zones (after RÔGL et al., 
1993). Families Dreissenididae and Cardiidaé were 
studied in detail. 

We studied their stratigraphic range and com-
pared it with that of taxons in the Vienna Basin 
(Tab. 1). 

Taxons identified by us in Pannonian C zóne 
sediments comprise Congeria marlonfú martonfii 
LORENTHEY, C.martonfii pseudoauricularis LOREN-
THEY, Lymnocardium promultistriatum JEKELIUS, 
L. spinosum LORENTHEY and Didacna (?) subdeser-
ta (LORENTHEY), while those in Pannonian D zóne 
include Congeria simulans BRUSINA, C. drzici 
BRUSINA, Cardium carpatinum (JEKELIUS), Lymno­
cardium edlaueri PAPP, L. conjungens 
(HOERNES), L. schedelianum (BRUSINA), L. stoosi 
BRUSINA, Didacna deserta (STOLICZKA), Cala­
dacna ornata ornata (PAVLOVIC) and C. ornata 
bisepta (PAPP). 

Species Congeria neumayri ANDRUSOV and C. 
zahalkai SPALEK are characteristic of Pannonian F 
zóne. 

SYSTEMATIC PART 

Class: 
Order: 
Family: 
Genus: 
Typical 
1836 

Bivalvia LlNNAEUS, 1758 
Veneroidea H & A. ADAMS, 1856 
Dreissenidae GRAY in TURTON, 1840 
Congeria PARTSCII, 1836 
species: Congeria subglobosa PARTSCH, 

MYTILIFORMES 

Congeria neumayri ANDRUSOV, 1897 
(PI. I, Fig. 1) 

1897 Congeria Neumayri nov. sp. - ANDRUSOV: p. 
83, PI. 1, fíg. 8-14 

1942 Congeria Neumayri ANDR. - STRAUSZ: p. 75 

1944 Congeria neumayri ANDRUSOV - JEKELIUS: 
p. 142, PI.. 59, fig. 17 

1953 Congeria neumayri ANDRUSOV - PAPP: p. 156, 
PI.. 13, fig. 1-4 

1955 Congeria neumayri ANDRUSOV - BARTHA: 
p. 313, PI. 1, fig. 11, 14, 16 

1968 Congeria neumayri neumayri ANDRUSOV, 
1897-KOJUMDJEVA:p. 192, PI. 1, fig. 1-3 

Materiál: 25 specimens 
Description: KOJUMDJEVA (1968) p. 192 
Dimensions: PI. I, fig. 1 length = 13 mm, height = 
7 mm 
Occurrence: Bratislava, drillholes VO-1 (33.8-
33.9 m; 35.8-36.0 m), VO-2 (20.5-20.6 m), TS-30 
(18.9-19.0 m), JRD-203 (62.2-62.3 m), JRD-206 
(15.4-15.5 m; 22.4-24.0 m), Ma-1 (141.0-141.6 
m), sandy and clay lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies has been recorded in the Karpatian of Austria, 
Middle Sarmatian of Bulgaria, and Pannonian of 
Austria, Hungary, Romania and Moravia (Czech 
Republic) ���C�#�&�!�����B�� ������������ 
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1927 Congeria ramphophora BRUSINA - PAVLOVIC: p. 9 
1953 Congeria ramphophora ramphophora BRU­

SINA-PAPP: p. 159, PI. 13, Fig. 16-17 

Species 

Congeria neumayri 
Congeria zahalkai 
Congeria ramphophora 
Cangena simulans 
Congeria drzici 
Congeria martontrt martonfii 
Congeria martonfii pseudoauricular is 
Dreissena auncuktris 
Cardium carpatina 

Lymnocardium promultistriatum 
Lymnocardium eclaueri 
Lymnocardium spmosum 
Lymnocardium conjungens 
Lymnocardium brunnense 

Lymnocardum schedeliahum 
Lymnocardium stoosi 
Didacna deserta 
Didacna í7) subdeserta 
Caladacna ornata ornata 
Coladacna ornata bisepta 
Pseudocatillus simplex 
Monodacna viennensis 
Parvidacna turislavica 

Vienna basm 
1A. Papp 19531 

A B C D E 

Danube basin 
(Bratislava] 

Tab. 1 Stratigraphic distribution of bivalvians from Upper 
Miocene sediments in the Bratislava area. 

Materiál: 1 specimen 
Description: ANDRUSOV (1897) p. 1 16 
Dimensions: PI. I, fig. 4, length - 24.5 mm height 
= 13.2 mm 
Occurrence: Bratislava, drillhole Ma-1 (146.0-
146.2 m), sandy lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies has been recorded in the Pannonian of Romania 
and in Pannonian D-E zones of Austria (Vôsendorf, 
Fôllig). 

Congeria drzici BRUSINA, 1902 

1902 Congeria Drzici BRUS. - BRUSINA: Pi. 19, 
fig. 3-8 

1944 Congeria drzici BRUSINA-JEKELIUS: p. 143, 
PI. 59, fig. 27-38 

Materiál: lOspecimens 
Description: JEKELIUS (1944) p. 143 
Occurrence: Bratislava, drillhole JRD-206 (68.10-
68.45 m), sandy lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies oceurs in the Pannonian of Croatia (Karagac) 
and Pannonian C-D zones of Romania (Turislav). 

Materiál: 15specimens 
Description: ANDRUSOV (1897) p. 113 
Dimensions: PI. II, fig. 3 length = 3.7 mm height = 
2.2 mm 
Occurrence: Bratislava, drillholes JRD-203 (62.2-
62.3 m; 68.0-69.0 m), JRD-206 (68.10-68.45 m), 
Ma-1 (146.5-146.6 m; 147.0-147.2 m; 194.1 — 
194.4 m; 194.4-194.5 m; 195.0-195.5 m), sandy 
lithofacies. 
Stratigraphic and geographic distribution: The spe­
cies is known from the Pannonian of Croatia and 
Pannonian C zóne of Austria (Leobersdorf). 

TRIANGULARES 

Congeria martonfii martonfii LORENTHEY, 1893 
(PI. II, Fig. 1) 

1893 Congeria Martonfii nov. form. - LORENTHEY: 
p. 300, PI. 4, fig. 6 (non vidi, fide LORENTHEY 
(1902)) 

1902 Congeria Martonfii LÓRENT. - LORENTHEY: 
p. 166, PI. 10, fig. 7 

1953 Congeria martonfii martonfii LORENTHEY — PAPP: 
p. 171, PI. 13, fig. 30, 32 

Congeria simulans BRUSINA, 1893 
(PI. I, Fig. 4) 

1893 Congeria simulans BRUS. n. sp. - BRUSINA a: p. 49 
1893 Congeria simulans BRUS- BRUSINA b: PI. 6, 

fig. 8-10 
1897 Congeria simulans BRUS. - ANDRUSOV: p. 

116, PI. 3, fig. 17-22 
1953 Congeria ramphophora vosendorfensis n. ssp. 

-PAPP: p. 159, PI. 13, fig. 26-28 
1980 Congeria simulans BRUSINA, 1893 - LUEGĽR: 

p. 111, PI. 4, PI. 10 

Materiál: 8 specimens 
Description: LORENTHEY (1902) p. 166 
Dimensions: PI. II, fig. 1 length = 4.7 mm, height = 
1.9 mm 
Occurrence: Bratislava, drillhole Ma-1 (194 .1-

194.4 m; 195.0-195.5 m), sandy lithofacies. 
Stratigraphic and geographic distribution: This sub-

species has been recorded in the Pannonian of Hun-

gary (Szilagy-Somplyo, Tinnye) and Pannonian C 
zóne of Austria (Leobersdorf) and Moravia (Kyjov, 
Czech Republic) (ČTYROKÝ, 1975). 

29 



Congeria martonfii pseudoauricularis LORENTHEY, 
1893 
(PI. II, Fig. 2) 

1893 Congeria pseudoauricularis LÔRENT. - LO­
RENTHEY: p. 299, PI. 4, fig. 8 (non vidi, fide 
LORENTHEY (1902)) 

1897 Dreissensia pseudoauricularis LOR. - ANDRUSOV: 
p. 246, fig. 7A-D (in text) 

1902 Congeria Martonfii LÔRENT. var. pseudoauri-
cularis LÔRENT. - LORENTHEY: p. 167, £l. 10, fig. 
19-20 

1911 Congeria Martonfii LÔRENT. var. pseudo­
auricularis LÔRENT. - LORENTHEY: p. 62 

1944 Congeria martonfii LORENTHEY - JEKELIUS: p. 
142, PI. 59, fig. 18-23 

1953 Congeria martonfii pseudoauricularis LÔREN-
THEY-PAPP: p. 171, PI. 13, fig. 33-35 

Materiál: 65 specimens 
Description: LORENTHEY (1902) p. 167 
Dimensions: PI. II, fig. 2, length = 2.6 mm heigth 
= 1.4 mm 
Occurrence: Bratislava, drillhole Ma-1 (194.1-
194.4 m; 194.4-194.5 m; 195.0-195.5 m), sandy 
lithofacies. 
Stratigraphic and geographic distribution: Occurren­
ces of this subspecies háve been recorded in the 
Pannonian of Hungary (Szilagy-Somlyo, Tinnye) 
and Romania as well as in the Pannonian C zóne of 
Austria (Leobersdorf) and Moravia (Kyjov, Czech 
Republic) ���J�&�)�$�"���I�� ������������ 
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1953 Limnocardium promultistriatum JEKELIUS -
PAPP: p. 192, PI. 22, fig. 1-3; PI. 24, Fig. 1 

Materiál: 1 incomplete specimen 
Description: JEKELIUS (1944) p. 148 
Occurrence: Bratislava, drillhole Ma-1 (195.0-
195.5 m), sandy lithofacies. 
Stratigraphic and geographic distribution: Occurr­
ences of this species are known in the Pannonian C-
D zones of Romania (Turislav), B-C zones of Aus­
tria (Leobersdorf) and B zóne of Moravia (Kyjov, 
Czech Republic) ���P�%�)�#�!���O�� ������������ 
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1903 Limnocardium brunnense M. HÔRNES -
ANDRUSOV: p. 37, PI. 23, fig. 3, 12-14 (non 
vidi, fide ANDRUSOV (1964)) 

1927 Limnocardium brunnense M. HÔRNES in schedis 
-PAVLOVIC:p. 38 

1953 Limnocardium brunnense (M. HÔRNES) 
ANDRUSOV-PAPP: p. 197, PI. 23, fig. 13-14 

1964 Limnocardium brunnense M. HÔRNES - ANDRU­
SOV: p. 464, PI. 3, fig. 12-14,3 

1967 Limnocardium brunnense ANDRUSOV - SPA­
JIC: p. 115, PI. 2, fig. 6-10 

Materiál: 17 specimens 
Description: PAPP (1953) p. 197 
Dimensions: PI. IV, fig. 4 length = 4.6 mm 
height = 3.3 mm 
Occurrence: Bratislava, drillhole JRD-206 (68.10— 
68.45 m), Ma-1 (141.0-141.6 m; 147.0-147.2 m; 
161.5-162.5 m), sandy lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies occurs in Pannonian E zóne of Austria (Vôsen-
dorf, Hennersdorf, Laaerberg) and Serbia (Topo­
lovnik). The earliest occurrence has so far been re­
corded in Pannonian D zóne of Burgenland (Fôllig, 
Austria) (LUEGER, 1980). 

Lymnocardium schedelianum (BRUSINA, 1884) 
(PI. V, fig. 2) 

1837 Cardium Schedelianum PARTSCH - HAUER: 
p. 423 

1870 Cardium apertum MUNSTER -HÔRNES: 
p. 201, PI. 29, fig. 6 (non 5) 

1884 Adacna Schedeliana PARTSCH - BRUSINA: 
p. 151, PI. 28, fig. 43 

1907 Limnocardium Schedelianum PARTSCII em FUCIIS 
- TROLL: p. 44 

1921 Limnocardium schedelianum FUCI IS - WENZ: p. 84 
1927 Limnocardium Schedelianum PARTSCH sp. -

PAVLOVIC: p. 39 
1953 Limnocardium schedelianum (PARTSCH) - PAPP: 

p. 198, PI. 24, fig. 3 
1964 Limnocardium schedelianum PARTSCH - AN­

DRUSOV: p. 466, PI. 2, fig. 19-21 
1967 Limnocardium schedelianum (PARTSCH) - SPAJIC: 

p. 115, PI. 2, fig. 1-5 

Materiál: 1 specimen 
Description: PAPP (1953) p. 198 
Dimensions: PI. V, fig. 2 length = 45 mm height 
= 40 mm 
Remarks: The species was named by Partsch who 
failed to describe or depict it. The name was only 
given by HAUER (1837) in a table. Hôrnes assigned 
the species to Limnocardium apertum MUENSTER. 

FUCHS (1870) defined varieties alpha and beta of 
Limnocardium apertum, the latter variety corre-
sponding to L. schedelianum. BRUSINA (1884) re-
garded these two varieties as separáte species. He 
described and depicted the species Adacna sche­
deliana and therefore, in accordance with the rules 
of zoological nomenclature, he is the author of the 
species L. schedelianum. 
Occurrence: Bratislava, drillhole JRD-203 (56.3-
56.5 m), sandy lithofacies. 
Stratigraphic and geographic distribution: Occurren­
ces of this species are known in Pannonian D-E 
zones of Austria (Vôsendorf, Laaerberg, Henners­
dorf, Ôdenburg) and Pannonian E zóne of Serbia 
(Topolovnik). 

Lymnocardium sloosi BRUSINA, 1902 

1902 Limnocardium Štoosi BRUS. - BRUSINA: PI. 27, 
fig. 14-17 

1921 Limnocardium štoosi BRUSINA - WENZ: p. 84 
1927 Limnocardium Štoosi BRUSINA - PAVLOVIC: 

p. 34 
1944 Limnocardium štoosi BRUSINA - JEKELIUS: 

p. 150, PI. 64, fig. 10-11 

Materiál: 1 specimen 
Description: JEKELIUS (1944) p. 150 
Occurrence: Bratislava, drillhole JRD-206 (68.10-
68.45 m), sandy lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies occiírs in Pannonian E zóne of Serbia (Kara-
gac) and Pannonian of Austria (Leobersdorf). 
Subfamily: Didacninae EBERZIN, 1962 
Genus: Didacna ElClWALD, 1838 
Typical species: Cardium trigonoides PALLAS, 
1771 

Didacna deserla (STOLICZKA, 1862) 
(PI. VI, fig. 2-3) 

1862 Cardium desertum STÔL. - STOLICZKA: p. 538, 
PI. 17, fig. 10 

1892 Limnocardium desertum (STOLICZKA, 1862) -
BRUSINA: p. 187 

1902 Limnocardium desertum (STÔL.) - BRUSINA: 
PI. 28, fig. 24-25 

1907 Limnocardium desertum STÔL. TROLL: p. 44 
1921 Limnocardium desertum (STOLICZKA) - WENZ: 

p. 84 
1927 Limnocardium desertum STOLICZKA sp. -

PAVLOVIC: p. 40 
1953 Didacna deserta deserta (STOLICZKA) - PAPP: 

p. 201, PI. 23, fig. 15-16 
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1959 Didacna deserta (STOLICZKA) - MlLETIC-
SPAJICPl. 7, fig. 7-8 

1967 Didacna deserta (STOLICZKA) - SPAJIC: 
p. 117, PI. 2, fig. 15-16 

1980 Didacna deserta (STOLICZKA, 1862) - LUEGER: 
p. 114, PI. 3, fig. 3 

1990 Didacna deserta (STOLICZKA) - BASCH: p. 73 

Materiál: 20 specimens 
Description: PAPP (1953) p. 201 
Dimensions: PI. VI, fig. 2 length = 5.1 mm height 
= 4.0 m, PI. VI, fig. 3 length = 14.6 mm height = 
12.2 mm 
Occurrence: Bratislava, drillhole JRD-203 (62.2-
62.3 m), JRD-206 (68.10-68.45 m; 69.0-70.0 m), 
Ma-1 (146.0-146.2 m; 146.5-146.6 m; 161.5-162.5 
m), sandy lithofacies. 
Stratigraphic and geographic distribution: The spe­
cies in question occurs in the Pannonian of Croatia, 
Serbia and Austria. 

Didacna (?) subdeserta (LORENTHEY, 1902) 

1902 Limnocardium subdesertum nov. sp. - LO­
RENTHEY: p. 267, PI. 21, fig. 7-9 

1962 Limnocardium subdesertum LOR.-SzÉLES:p. 56, 
PI. 2, fig. 2 

1964 Didacna (?) subdeserta LORENTHEY - ANDRU­
SOV: p. 515, fig. 1 (in text) 

1971 Limnocardium subdesertum LORENTHEY -
SZÉLES: p. 329, PI. 2, fig. 4 

Materiál: 14 specimens 
Description: LORENTHEY (1902) p. 267 
Occurrence: Bratislava, drillhole Ma-1 (194.1-
194.4 m; 194.4-194.5 m), sandy lithofacies. 
Stratigraphic and geographic distribution: The spe­
cies was so far known only from the Pannonian of 
Hungary. 

Genus: Caladacna ANDRUSOV, 1917 
Typical species: Adacna steindachneri BRUSINA, 
1884 

Caladacna ornata ornata (PAVLOVIC, 1927) 

1927 Limnocardium (Pontalmyra) ornatum nov. spec. -
PAVLOVIC: p. 31, PI. 4, fig. 14-15 

1944 Limnocardium ornatum PAVLOVIC - JEKELIUS: 
p. 148, PI. 63, fig. 13 

1953 Limnocardium ornatum ornatum PAVLOVIC -
PAPP:p. 195, PI. 22, fig. 22 

1959 Kaladacna ornata (PAVLOVIC) - MlLETIC-
SPAJIC: PI. 7, fig. 11 

Materiál: 1 specimen 
Description: PAVLOVIC (1927) p. 31 
Remarks: According to the law of priority, the cor-
rect spelling of the genus concerned is Caladacna 
(not Kaladacna) (EBERZIN, 1951). 
Occurrence: Bratislava, drillhole Ma-1 (155.2-
155.4 m), pelitic lithofacies. 
Stratigraphic and geographic distribution: This sub-
species occurs in Pannonian C-D zones of Romania, 
Pannonian D zóne of Austria (Stammersdorf) and 
Pannonian E zóne of Serbia (Karagac). 

Caladacna ornata bisepta (PAPP, 1953) 
(PI. VII, fig. 1-5) 

1953 Limnocardium ornatum biseptum n. ssp. — 
PAPP: p. 196, PI. 22, fig. 23-25 

Materiál: 65 specimens 
Description: PAPP (1953) p. 196 
Dimensions: PI. VII, fig. 1 length = 6 mm height 
= 4 mm 
Remarks: Caladacna ornata bisepta (PAPP) is very 
múch alike the species Limnocardium diplopleura 
BRUSINA (BRUSINA) (1902), PI. 28, fig. 33-34). 
Occurrence: Bratislava, drillholes JRD-203 (68.0-
69.0 m), JRD-206 (66.6-66.8 m), Ma-1 (146.0-
146.2 m, 146.5-146.6 m, 147.0-147.2 m, 151.0-
151.1 m, 153.0-153.5 m, 153.7-153.8 m, 155.2-
155.4 m, 155.5-156.0 m, 158.7-158.8 m, 159.5-
159.8 m, 159.5-159.8 m, 159.8-160.0 m, 160.4-
160.8 m, 161.5-162.5 m, 162.5-163.5 m), pelitic, 
exceptionally sandy lithofacies. 
Stratigraphic and geographic distribution: This sub-
species was so far known only from Pannonian D 
zóne of Austria (Stammersdorf, type locality). 

Genus: Pseudocatillus ANDRUSOV, 1903 
Typical species Cardium pseudocatillus BARBOT, 
1869 

Pseudocatillus simplex (FUCHS, 1870) 
(PI. VI, fig. 1) 

1870 Cardium simplex FUCHS n. sp. - FUCHS: 
p. 359, PI. 15, fig. 4-6 

1884 Adacna simplex FUCI IS - BRUSINA: p. 160, PI. 29, 
fig. 44 

1894 Limnocardium simplex FUCHS - LORENTHEY: 
p. 83 

1911 Monodacna (Pseudocatillus) simplex FUCHS sp. — 
LORENTHEY:p. 77 

1951 Monodacna simplex FUCHS - STEVANOVIC: 
p. 258, Pi. 10, fig. 5-10 
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1970 Limnocardium simplex FUCI IS (Pseudocatillus?) -
STRAUSZ: p. 123, PI. 2, fig. 4-5, PI. 3, fig. 1-4 

1980 Pseudocatillus simplex (FUCHS, 1870) -
LUEGER: p.l 14, Abb. 5, fig. 4 (in text) 

1990 Pseudocatillus simplex (FUCHS) - BASCH: 
p. 146, PI. 23, fig. 2-4 

Materiál: 50 specimens 
Description: BASCH (1990) p. 146 
Dimensions: PI. VI, fig. 1 length = 4.1 mm height 
= 2.8 mm 
Occurrence: Bratislava, drillholes JRD-203 (54.8-
55.0 m, 56.3-56.5 m, 62.2-62.3 m, 64.4-64.6 m, 
68.0-69.0 m), JRD-206 (66.6-66.8 m, 68.10-
68.45 m), Ma-1 (141.0-141.6 m, 146.0-146.2, 
147.0-147.2, 153.0-153.5 m, 155.5-156.0 m, 
160.4-160.8 m, 161.5-162.5 m, 195.0-195.5 m), 
sandy, exceptionally pelitic lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies has been recorded in the Pannonian of Austria 
and Hungary as well as in the Pontian of Croatia. 

Subfamily: Adacninae VEST, 1875 
Genus: Monodacna ElCHWALD, 183 8 
Typical species: Corbula caspia ElCHWALD, 1829 

Monodacna viennensis PAPP, 1953 

1953 Monodacna viennensis n. sp. PAPP: p. 200, PI. 
22, fig. 19-21 

Materiál: 2 specimens 
Description: PAPP (1953) p. 200 
Occurrence: Bratislava, drillholes JRD-206 (68.10-
68.45 m), Ma-1 (141.0-141.6 m), sandy lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies is known from Pannonian D zóne (Follig) 
(LUEGER, 1980) and E zóne (Vosendorf) of Austria. 

Subfamily: Paradacninae EBERZIN, 1965 
Genus: Parvidacna STEVANOVIC, 1950 
Typical species: Parvidacna planicostata STEVA­
NOVIC, 1950 

Parvidacna turislavica (JEKELIUS, 1944) 
(PI. III, fig. 1-2) 

1944 Limnocardium turislavicum n. sp. - JEKELIUS: 
p. 149, PI. 64, fig. 1-8 

Mater iá l : 2 spec imens 
Descr ipt ion: JEKELIUS (1944) p. 149 

Dimensions: Pi. III, fig. 1 length = 6.0 mm height 
= 3.6 mm, PI. III, fig. 2 length = ? mm height = 
3.3 mm 
Remarks: We háve assigned this species into the 
genus Parvidacna because of its shell morphology, 
hinge and number of ribs. It differs from the other 
species of this genus in narrower ribs and existence 
of secondary ribs. 
Occurrence: Bratislava, drillhole Ma-1 (161.5-
162.5 m, 195.0-195.5 m), sandy lithofacies. 
Stratigraphic and geographic distribution: This spe­
cies was so far know only from Pannonian C-D 
zones of Romania (Turislav). 
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Lithologic characteristics háve allowed to divide this 
formation into five lithographic subunits, namely the 
Tachty Sandstones, Jalovec Member, Lipovany Sand-
stones, Čakanovce Member and Jelšovec Conglo­

merates. 
The only subunit exposed in our site is the 

Lipovany Sandstones. They are widespread in the 
western Cerová vrchovina but also in the southwestern 
Lučenec Basin. The Lipovany is a partial lateral equi­

valent to the Jalovec Member, and towards the SW is 
lateral ly replaced by the Čakanovce Member. The 
sandstones are gray. If weathered, they become brown, 
brown­green, rusty­brown and readily disintegrate. 
They are interlayered with siltstones, rhyodacite tuffs 
and tuffites, as well as conglomerates, and some­

times contain dispersed pebbles. The sandstones 
typical ly contain abundant marine macrofauna. Rich 
shark fauna has been described in this site by HANO 
and SENEŠ (1953). The Lipovany Sandstones contain 
thin conglomerate layers and lenses (less than 1 m 
thick) or bands of isolated pebbles. Sedimentary 
structures and abundant marine macrofauna suggest 
that the Lipovany was deposited on the outer edge of 
sand offshore bárs on an intertidal plain and littoral 
shallows, i. e. in an environment whose dynamics was 
controlled by tidal currents. The rock in which we háve 
found the above­mentioned fauna can be described as a 
fine­grained quartzy sandstone fairly rich in feldspars 
(plagioclase and potassic feldspars). The quartz grains 
average 0.15­0.2 mm, rarely 1 mm in size, are suban­

gular, less frequently semioval or angular. The quartz 
is mostly undulatory, exceptionally polycrystalline 
(some grains came from metamorphic rocks ­ crystal­

line schists). The second most abundant component is 
the already mentioned feldspars. Light micas are rare. 
Fish teeth and foraminifers occur exceptionally. The 
sediment commonly contains calcite grains whose size 
equals the size of the other minerals. They are probably 
small fragments of unidentifiable shells. Heavy min­

erals, šuch as tourmaline, garnet, zircon, are excep­

tional and so is glauconite. The groundmass is clayey. 
Size categories of teeth used in this article are as fol­

lows: big ­ more than 4 cm, medium­sized ­ 2­4 cm, 
small ­ 0.5­2 cm, very small ­ less than 0.5 cm. The 
specimens are deposited in Hornáček's collections, 
photographed ones háve numbers 1­57. 

Paleontological Part 

Neoselachii COMPAGNO, 1977 
Squalomorphi COMPAGNO, 1973 
Hexanchiformes BUEN, 1926 
Hexanchidae GRAY, 1851 

Notorhynchus AYRES, 1855 
Notorhynchus primigenius (AGASSIZ, 1843) 

PI. VIII, fig. 1^1 

1843 Notidanus primigenius AGASS­ L. AGASSIZ: 
Recherches sur les poissons fossiles, 218, Vol. 
3, PI. 27, fig. 4­8, 15­17. 

1885 Notidanus primigenius AGASSIZ­ F. NOETLING: 
Die Fauna des samländischer Tertiärs, PI. 1, 
fig.4­6. 

1927 Notidanus primigenius AG.­M. LERICHE: Les 
poissons de la Molasse suisse, 8, PI. 1, fíg. 1. 

1959 Notidanus primigenius AGASSIZ, 1843: T. 
KRUCKOW: Ein untermiozane Haifisch 
Faunula etc, 85, PI. 11, fig. 1,2. 

1971 Hexanchus primigenius (L. AGASSIZ, 1843) ­
R. BRZOBOHATÝ, O. SCHULTZ: Die Fisch­
fauna der Eggenburger Schichtengruppe 720, 
Pl.l, fig. 1­9. In: F. STE1NINGER, J. SENEŠ: 
Chronostratigraphy und Neostratotypen etc. 

1971 Hexanchus primigenius (AGASSIZ, 1843) ­ O. 
Schultz: Die Selachier ­ Fauna (Pisces, Elasmo­
branchii) etc, 315, PI. 1, fig. 1­3. 

1973 Hexanchus primigenius (AGASSIZ, 1843) ­
R. BRZO­BOHATÝ, O.SCHULTZ: Die Fischfauna 
der Innviertler Schichten­gruppe etc, 656, PI. 1, 
fig. 1­5. In: A. PAPP, F. ROGL, J. SENEŠ: 
Chronostratigraphy und Neostratotypen etc 

1975 Hexanchus primigenius (L. AGASSIZ, 1843) ­
J. BOY: Uber fossile Mundwinkelzähne von 
Haifischen, 295, fig. la­f. 

1975 Hexanchus primigenius (AGASSIZ, 1843) ­ J. 
A.Boy: Eine neue Selachier — Faunula etc, 74. 
PI. ll.fig.1,2. 

1975 Notidanus primigenius (AGASSIZ, 1843) ­ v. d. 
BOSCM et al.: Lithostratigraphical and biostra­
tigraphical etc, 1­167, PI. 21, fig. 1­3. 

1991 Notorhynchus primigenius (AGASSIZ, 1843) ­
D. BARTHELT et al., 198, Pl.l, fig. 2 

The lower teeth are small to medium­sized, 
wide, elongated in the mesial­distal direction. Their 
root is high, fiat and nearly straight. The tooth 
crown has several (as many as 13) apices. The 
largest apex is situated in the mesial third of the 
tooth. Seven apices are positioned mesially relative 
to the largest apex. They gradually get smaller to­

wards the mesial margin. The six distal apices also 
become smaller away from the largest one. The api­

ces are leant distalľy. Both mesial and distal faces of 
the tooth crown are convex. The root is high, fairly 
thin and long in the mesial-distal direction. Its lin-

gual side is convex, while the iabial side of the root 
is fiat. The root reaches the maximum thiskness 
immediately below the crown, and thins towards the 
base. On the Iabial fiat side of the root is a con-
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spicuous more or less horizontál groove which turns 
towards the root base thus forming a curve beneth 
the main apex. 

R e m a r k s : BlGELOW and SCI1ROEDER (1948) 
háve noted that a related recent species Hexanchus 
griseus is commonly up to 2.5 m long, the record 
length being 4.8 m. This species lives near the bot­
tom in fairly deep waters - 800-1 850 m. It preys on 
fish a various crustaceans. The species has been 
recorded in the Eocéne of Belgium and in a number 
of places in Western Európe from the Middle/Upper 
Eocéne boundary to the Pliocene, but is most abun­
dant in the periód between the Middle Eocéne and 
Middle Miocene (KRUCKOW, 1959). SCHULTZ 
(1971) has noted that the fish is pelagic and bathyal. 
BRZOBOHATÝ and SCHULTZ (1971, 1973) note that 
the species has been recorded from the Middle Oli-
gocene to Middle Miocene in all European bio-
provinces and on the eastern coast of the USA, but 
was most abundant in the Middle Miocene. JURGEN 
(1975a, 1975b) has mentioned this species from the 
Middle Oligicene sands of the Mainz Basin and de­
scribed also its lateral teeth. BARTHELT et al. (1991) 
note plentiful finds of this species, both adult and 
juvenile specimens, at Walbertsweiler (Lower Mio­
cene). It has also been recorded in Badenian sedi­
ments at Sandberg near Devínska Nová Ves, 
Slovakia (unpublished). 
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Squatinomorphi COMPAGNO, 1973 
Squatiniformes BUEN, 1926 
Squatinidae BONAPARTE, 1836 
Squatina DUMERIL, 1906 
Squatina sp. 

PI. X, fig. 1-2 

1964 Squatina sp. - A. S. GLIKMAN: Akuly paleogena 
etc, 51, PI. 4, fig. 1,5. 

1971 Squatina subserrata (MUNSTER, 1846) - O. 
SCHULTZ: Die Selachier - Fauna etc, 330, PI. 4, 
fíg. 21-22. 

1971 Squatina subserrata (MUNSTER) - R. BRZO-
BOHATÝ, O. SCHULTZ: Die Fischfauna der Eggen-
burger Schichtengruppe, 721, PI. 7, fíg. 1-4. In: 
F. STEININGER, J. SENEŠ: Chronostratigraphie und 
Neostratotypen etc 

1991 Squatina sp. - D. BARTHELT et al.: Notizen zu 
einem Profil etc, 199, PI. 1, fig. 14. 

The teeth are small, the root is very wide and 
fiat. The tooth crown is convex on the mesial and 
distal side. An enamel protuberance on the Iabial 
side of the tooth extends as far as the tooth base. 
The margins of the tooth crown fall steeply from the 
tooth tip, except for the last third of their length 
where they fall only mildly. 

R e m a r k s : BlGELOW and SCHROEDER (1948) 
háve stated that this is the only genus of family 
Squatinidae. Its habitat includes Continental waters 
of both Atlantic shores, including the Mediterranean 
Sea. Its fossils occur in Európe from the Upper Ju-
rassic to the Pliocene. The genus lives on the bot­
tom in shallow waters, but sometimes also in fairly 
deep ones. The species S. biforis has been noted by 
HANO and SENEŠ (1953) in the Lower Miocene 
(Eggenburgian) near Rapovce, Slovakia. SCHULTZ 
(1971) mentions it from the Miocene (Badenian) 
near Devínska Nová Ves, and BRZOBOHATÝ and 
SCHULTZ (1971) state that S. biforis is a typical 
species of the Middle and Upper Miocene of the 
boreal bioprovince while S. subserrata occurs in the 
marine Miocene throughout the Paratethys. 
SCHULTZ (1972) has noted that the species S. sub­
serrata occurs at Schärding am Inn (Eggenburgian). 
BOY (1975) has described the species S. angeloides 
from the Oligicene of the Mainz Basin. BOSCII et al. 
(1975) note that the genus Squatina commonly oc­
curs in the Lower Pliocene of the eastern Nether-
lands. 

Lamniformes BERG, 1958 
Odontaspididae MÚLLER et HENLE, 1839 
Synodontaspis WHITE, 1931 

Synodontaspis acutissima (AGASSIZ, 1844) 

PI. X, fig. 3-5, PI. XI, fig. 1,3 

1843 Lamna (Odontaspis) acutissima AGASS. - L. 
AGASSIZ: Recherches sur les poissons fossiles, 
294, Vol. 3, PI. 57, fig. 33-34. 

1927 Odontaspis acutissima AG. - M. LERICHE: Les 
Poissons de la Molasse suisse 1, 9, PI. 1, Fig. 2. 

1927 Odontaspis acutissima, L. AGASSIZ, 1844 - M. 
LERICHE: Les Poissons de la Molasse suisse 2, PI. 
8, fig. 1-8. 

1953 Odontaspis acutissima AG., - V. HANO, J. SENEŠ: 
Spodnomiocénna fauna pri Rapovciach, 333, PI. 
53, fig. 1-10, PI. 54, fig. 1-12 (non 6, 7-7 
Hemipristis serra) PI. 55, fig. 1, 2. 

1959 Odontaspis (Synodontaspis) acutissima 
(AGASSIZ, 1844) - T. KRUCKOW: Eine Unter 
miozäne Haifisch - Fauna etc, 85, PI. 1, fig. 4-8. 

1969 Odontaspis (Synodontaspis) acutissima (L. 
AGASSIZ, 1844) - R. BRZOBOHATÝ : Die Fisch­
fauna etc, 8, PI. 8, fig. 3-6. 

1971 Odontaspis (Synodontaspis) acutissima acutissima 
(AGASSIZ, 1844)- O. SCHULTZ: Die Selachier -
Fauna etc, 317, Pl.l, fig. 4, 5. 

1971 Odontaspis (Synodontaspis) acutissima acutis­
sima (AGASSIZ, 1844) - R. BRZOBOHATÝ, O. 
SCHULTZ: Die Fischfauna etc, 727, PI. 2, fig. 
1-3. In: F. STEININGER, J. SENEŠ: Chronostrati­
graphie und Neostratotypen etc. 

1973 Odontaspis (Synodontaspis) acutissima AG., 
A. OBRADOR, B. MERCADAL: Nuevas localidades 
etc, 118, fig. 2. 

1973 Odontaspis (Synodontaspis) acutissima acutis­
sima (L. AGASSIZ, 1844) - R. BRZOBOHATÝ, O. 
SCHULTZ: Die Fischfauna der Inviertler etc, 662, 
PI. 2, fig. 11-13. 

1975 Odontaspis acutissima (AGASSIZ, 1843) - J. 
A. BOY: Eine neue Selachier - Faunula etc, 
75, PI.12, fig. 1-8. 

1975 Odontaspis acutissima (AGASSIZ, 1843) - J. A. 
BOY: Uber fossile etc, 299, fig. 3a-i, 6. 

1991 Synodontaspis acutissima (AGASSIZ, 1844) -
D. BARTHELT et al.: Notizen zu einem Profil 
etc, 200, P1.2, fig. 3. 

The teeth are small to medium-sized, slim with a 
sharp apex, the root is clearly bifurcated. The tooth 
crown is bent labially. Side auxiliary teeth are de-
veloped near the crown base. The crown is narrow, 
but becomes fairly thick near the base. The mesial 
side of the tooth crown is almost fiat, and is sepa-
rated from the distal face by keel-like very sharp 
mesial and distal margins. The lingual side of the 
tooth crown is stronly convex and the enamel is 
more or less wrinkled, especially near the crown 
base. The enamel wrinkles disappear towards the 
crown apex. On the bifurcated root apices are small 
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lateral teeth, one or two on each side, or sometimes 
only vestiges occur. The root passes steeply to the 
mesial and distal apices, the centrál groove and 
centrál protuberance are well developed. 

R e m a r k s : Most authors agree that this spe­
cies' stratigraphic range is Lower Oligocene to Plio­
cene. It is the most abundant species in the marine 
Miocene of the Paratethys. BRZOBOHATÝ (1969) 
has noted it from the Lower Miocene of Moravia, 
and SCHULTZ (1972) from the vicinity of Schärding 
am Inn (Ottnangian). HANO and SENEŠ (1953) háve 
described it from the Eggenburgian near Rapovce. 
OBRADOR and MERCADAL (1973) háve mentioned 
the species from the Neogene of island Menorca, 
and BOSCII et al. (1975) from the Middle Oligo­
cene, Middle and Upper Miocene and the Lower 
Pliocene of the eastern Netherlands. According to 
BARTHELT et al. (1991), tooth morphology, which 
varies from one stratigraphic horizon to another, 
allows to distinguish several species. KRUCKOW 
(1959) thinks that this species was distributed 
worldwide. 

Synodontaspis cuspidata (AGASSIZ, 1843) 
PI. XI, fig. 2, 4-6, PI. XII, fig. 1 

1927 Odontaspis cuspidata, L. AGASSIZ, 1844 - M. 
LERICHE: Les Poissons de la Molasse suisse 1,11, 
Pl.l, fig. 5-10. 

1927 Odontaspis cuspidata L. AGASSIZ, 1844 - M. 
LERICHE: Les Poissons de la Molasse suisse 2, 
PI. 8, fig.9-20 

1953 Odontaspis cuspidata AG., - V. HANO, J. SENEŠ: 
Spodnomiocénna fauna pri Rapovciach,332, PI. 
50, fig. 4-6, PI. 51, fig. 1-9, PI. 52, fig. l-<5. 

1959 Odontaspis (Synodontaspis) cuspidata 
(AGASSIZ, 1844) - T. KRUCKOW: Eine untermio-
zäne Haifisch-Fauna etc, 86, fig. 9-11. 

1969 Odontaspis (Synodontaspis) cuspidata (L. 
AGASSIZ, 1844) - R. BRZOBOHATÝ: Die Fisch­
fauna des Sudmährischen etc, 8, PI. 8, fig. la, b, 
2a, b. 

1971 Odontaspis (Synodontaspis) cuspidata cuspi­
data (AGASSIZ, 1844) - O. SCHULTZ: Die 
Selachier - Fauna etc, 319, PI. 1, fig. 6. 

1971 Odontaspis (Synodontaspis) cuspidata (L. 
AGASSIZ, 1844) - R. BRZOBOHATÝ, O. 
SCHULTZ: Die Fischfauna etc, 727 PI. 2, fig. 
4-9. In: F. STEININGER, J. SENEŠ : Chronostrati-
graphie und Neostratotypen etc. 

1973 Odontaspis cuspidata AG., - A. OBRADOR, B. 
MERCADAL : Nuevas localidades con fauna 
ictiológica etc, 118, fig. 3, 1. 

1973 Odontaspis (Synodontaspis) cuspidata cuspidata 
(L. AGASSIZ, 1844) - R. BRZOBOHATÝ, O. 

SCHULTZ: Die Fischfauna der Innviertler etc, 662, 
P1.2, fig.7-10. In: F. STEININGER, J. SENEŠ: 
Chronostratigraphie und Neostratotypen etc. 

1975 Odontaspis cuspidata (AGASSIZ 1843) - J. A. 
BOY: Eine neue Selachier - Faunula etc, 5, Pl.l 1, 
fig. 3-8. 

1975 Odontaspis cuspidata (AGASSIZ 1843) - J. A. 
BOY: Ober fossile Mundwinkelzähne etc, 297, 
fíg. 2a—i. 

1991 Synodontaspis cuspidata (AGASSIZ 1843) - D. 
BARTHELT et al.,: Notizen zu einem Profil etc, 
200, PI. 2, fíg. 4. 

The teeth are similar to those of the preceding 
species, but bigger. The upper teeth are wider than 
lower ones, háve small lateral teeth or only their 
vestiges. The lower teeth are narrower but thicker. 
The lateral teeth sometimes are not connected with 
the main apex by enamel, but grow separately on a 
root apex. The crown's Iabial side is fiat, smooth 
and fairly wide. The lingual face is convex, smooth, 
cut by several longitudinal grooves in the enamel 
near the crown base. The mesial and distal faces are 
separated on the flanks by sharp mesial and distal 
cutting edges stretching from the crown apex to its 
base and through a mesial and distal lateral tooth. 
The tooth cervix runs beneath the crown base and is 
as múch as 2 mm thick on the lingual side. The 
tooth root is wide, its mesial apex is steeper, and 
distal one is more straight. The centrál groove is 
distinct and so is centrál protuberance. The roots of 
the lower teeth are clearly bifurcated, their apices 
pointing obliquely downward. The root mesial apex 
is bent downward and is sharper than the distal one. 

R e m a r k s : According to KRUCKOW (1959), 
this species, like the previous one, is widespread 
throughout the globe. It occurs from the Lower Oli­
gocene to the Middle/Upper-Miocene boundary. A 
find in the Pliocene near Montpellier is so excep-
tional that, according to Kruckow, it mušt háve been 
secondarily redeposited. BRZOBOHATÝ (1969) and 
SCHULTZ (1979) háve given its stratigraphic range 
from the Lower Oligocene to the Upper Miocene. 
The species is particularly abundant in the Lower 
Miocene of the Central Paratethys. HANO and 
SENEŠ (1953) háve recorded it near Rapovce, Slo­
vakia. SCHULTZ (1972) had a collection of 180 
specimens of šuch teeth from the Ottnangian of up­
per Austria. In 1979, the samé author described this 
species from the Middle Miocene near Korytnica, 
Poland. BARTHELT et al. (1991) háve stated that 
strongly polished teeth of this species without lat­
eral teeth are occasionally referred to as 
"Odontaspis" crassidens. However, the existence of 
this species is doubtful. OBRADOR and MERCADAL 
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(1973) háve described it from the Neogene of island 
Menorca, and BOSCH et al. (1973) from the Middle 
Oligocene as well as Middle and Upper Miocene of 
the eastern Netherlands. 

Mitsukurinidae JORDÁN, 1898 
Mitsukurina JORDÁN, 1898 
Mitsukurina lineata (PROBST, 1879) 

PI. X, fíg. 6 

R e m a r k s: BlGELOW and SCHROEDER (1948) 
háve assumed that this genus consists of active and 
fast-swimming sharks. They are widespread in 
boreal and temperate zones of oceans on both hemi-
spheres, but are not known to háve existed in tropic 
seas. BRZOBOHATÝ and SCHULTZ (1973) háve 
noted this genus from the Paratethys of Switzerland 
and the Lower Miocene of former Czechoslovakia. 
BARTHELT et al. (1991) state that it is more abun-
dant in the Eggenburgian than in the Ottnangian. 

A small, slim tooth with distinct longitudinal 
folds of enamel on the lingual side of the tooth 
crown. BARTHELT et al. (1991) state that it occurs in 
bathyal areas. 

Lamnidae MULLER et HENLE, 1838 
Carcharoides AMEGHINO, 1901 
Carcharoides catíicus (PHILIPPI, 1846) 

PI. XII, fíg. 2 

1927 Lamna cattica PHILIPPI, 1846 - M. LERICHE: 
Les Poissons de la Molasse suisse 2, 65, PI. 7, 
fig. 12-18. 

1953 Lamna compressa AG., - V. HANO, J. SENEŠ: 
Spodnomiocénna fauna pri Rapovciach, 337, 
PI. 57, fig. 2-6. 

1971 Lamna cattica (PHILIPPI, 1846) - R. BRZOBO­
HATÝ, O. SCHULTZ: Die Fischfauna etc, 729, In: 
F. STEININGER, J. SENEŠ: Chronostratigraphie und 
Neostratotypen etc. 

1973 Lamna cattica (PHILIPPI, 1846) - R. BRZO­
BOHATÝ, O. SCHULTZ: Die Fischfauna der Inn-
viertler etc, 663, PI. 3, fig. 1. In: A. PAPP, F. 
ROGL, J. SENEŠ: Chronostratigraphie und Neo­
stratotypen etc. 

1975 Lamna cattica (PHILIPPI, 1846) - v. d. BOSCH 
et al.: Lithostratigraphical and biostratigraphical 
etc, 168, PI. 21, fíg. 10-13. 

1991 Carcharoides catticus (PHILIPPI, 1846) - D. 
BARTHELT et al.: Notizen zu einem Profil etc, 
200, PI. 2, fig. 7. 

The teeth are small, with a wide root. The 
sharply pointed tooth crown leans distally. It 
quickly widens towards the base and has one small 
auxiliary tooth on both the mesial and distal mar-
gins. The root part on the labial face is concave, 
while the lingual one has a rather indistinct centrál 
protuberance with a centrál nutritive groove. The 
collection contains just two specimens of this 
species. 

Isurus RAFINESQUE, 1810 
Isurus hastalis (AGASSIZ, 1843) 

PI. XII, fíg. 4 

1843 Oxyrhina hastalis AGASS. - L. AGASSIZ: Recher-
ches sur les poissons fossiles, 277, Vol. 3, PI. 34, 
fig. 3-13. 

1927 Oxyrhina hastalis L. AGASSIZ, 1843 - M. 
LERICHE: Les Poissons de la Molasse suiss 2, 71, 
PI. 11, fig. 1-7. 

1953 Oxyrhina hastalis AG., - V. HANO, J. SENEŠ: 
Spodnomiocénna fauna pri Rapovciach, 336, 
PI. 56, fig. 4-6, PI. 57, fig. 1. 

1971 Isurus hastalis hastalis (AGASSIZ, 1843) - O. 
SCHULTZ: Die Selachier - Fauna etc, 321, PI. 2, 
fig. 12-14. 

1971 Isurus hastalis hastalis (L. AGASSIZ, 1843) - R. 
BRZOBOHATÝ, O. SCHULTZ: Die Fischfauna etc, 
731, PI. 2, fig. 10-11. In: F. STEININGER, J. SENEŠ: 
Chronostratigraphie und Neostratotypen etc. 

1973 Isurus hastalis hastalis (L. AGASSIZ, 1843) -
R. BRZOBOHATÝ, O. SCHULTZ: Die Fisch fauna 
der Innviertler etc, 666, PI. 3, fig. 13-14. In: A. 
PAPP, F. ROGL, J. SENEŠ: Chronostratigraphie und 
Neostratotypen etc 

1973 Oxyrhina hastalis AG., - A. OBRADOR, B. 
MERCADAL: Nuevas localidades con fauna 
ictiológica etc, 118, fig. 3, 4. 

1985 Isurus hastalis (AGASSIZ) - N. KUGA: Revi-
sion on Neogene Mackerel Shark ste, 10, PI. 5, 
fig. 2,3, PI. 6, fig. 1-4, PI. 7, fig. 1-3, PI. 8, fig. 
1-6, PI. 9, fig. 1-8. 

1991 Isurus hastalis (AGASSIZ, 1843) - D. 
BARTHELT et al.: Notizen zu einem Profil etc, 
200. 

Medium-sized to big teeth. The upper ones háve 
a huge and fairly wide, but not too thick tooth 
crown, while the lower háve a thicker crown, espe-
cially in the vicinity of its base near its root part. 

R e m a r k s: The family Isuridae includes three 
present-day genera Carcharodon AGASSIZ, 1938, 
Lamna CUVIER, 1817 and Isurus RAFINESQUE, 
1810. According to BlGELOW and SCHROEDER 
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(1948), three species of the genus Isurus, namely I. 
oxyrinchus RAFINESQUE, 1810, Isurus glaucus 
MULLER et HENLE, 1841 (also in Indo-Pacific 
area) and L guniheri MURRAY, 1884, live in the 
Atlantic Oceán. The species are active, fast-swim-
ming, I. oxyrinchus is even one of the fastest-
swimming sharks. This oceanic species lives in 
tropical and temperate sectors of the Atlantic. HANO 
and SENEŠ (1953) háve reported it from Rapovce. 
BRZOBOHATÝ and SCHULTZ (1971) and SCHULTZ 
(1971) háve noted that its occurrences in Európe 
range in age from the Oligocene to Pliocene. 
Schultz has reported this species also from the 
Badenian of southern Moravia (Kinberg near 
Mikulov). Both the above authors highlight the fact 
that the teeth of this species increase in size during 
the Neogene (the samé holds true also for genus 
Procarcharodon). SCHULTZ (1972) has studied 
about 230 teeth of this species from the Ottnangian 
at Schärding am Inn. BOSCH et al. (1975) has re­
ported that the species dominates fossil fauna from 
the Middle and Upper Miocene of the eastern 
Netherlands where it accounts for more than 80 % 
of fossil mammalian fauna. However, it is rather 
scarce in the Lower Pliocene. KUGA (1985) has 
noted that this is one of the most widespread fossil 
shark species in Japan. The species is often accom-
panied by remains of fossil mollusks and marine 
mammals. This has also been confirmed at our lo-
cality. BARTHELT et al. (1991) háve assigned to this 
species all forms of teeth of the genus Isurus from 
the locality Walbertsweiler. It is worth mentioning 
that it frequently occurs in littoral sediments at this 
locality, but rarely in molasse. It suggests that this 
species lives in near-shore and shallow expanses of 
seas. 

Isurus desori (AGASSIZ, 1843) 
PI. XIII, fíg. 3-4 

1843 Oxyrhina desori AGASS. - L. AGASSIZ: Recherches 
sur les poissons fossiles, 282, Vol. 5, PI. 37, fig. 
8-15. 

1927 Oxyrhina desori (L. AGASSIZ) SlSMONDA, 
1849 - M. LERICHE: Les Poissons de la Molasse 
suisse 2, 68, PI. 10, fig. 1-10. 

1927 Oxyrhina desori (L. AGASSIZ) SlSMONDA, 
1849 - M. LERICHE: Les Poissons de la Molasse 
suisse 1,13. 

1938 Oxyrhina desori (L. AGASSIZ) SlSMONDA - M. 
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1991 Isurus hastalis (AGASSIZ, 1843) - D. BARTHLET 
et al.: Notizen zu einem Profil etc, 200. 

The teeth are medium-sized with a conspicu-
ously wide, but very thin tooth crown which bulges 
only near the base, i. e. near the root. 

R e m a r k s: According to SCHULTZ (1971, 
1972) as well as BRZOBOHATÝ and SCHULTZ 

(1973), the species ranges in age from the Miocene 
to Pliocene, being abundant in the marine Miocene 
of the Paratethys. In Slovakia, it has been reported 
from Devínska Nová Ves, and from Rapovce 
(HANO and SENEŠ, 1953). In the Middle Miocene of 
the eastern Netherlands it has been referred to as I. 
aff. retroflexus (BOSCH, 1975). We háve noticed 
cuts and scars on some teeth of this species which 
are missing in the root part and therefore are likely 
to háve been formed when the shark was alive. The 
cuts were caused by biting into hard parts of prey, 
šuch as bones of marine mammals. The scars run 
obliquely on the surface of the tooth crown, sug-
gesting that the shark bites into the prey and then 
flings its head to and fro thus tearing the pray into 
pieces (PI. VIII, fíg. 1). See also the remarks and 
figúre by the species Galeocerdo aduncus. 

Isurus benedeni (LE HON, 1871) 

PI. XIV, fíg. 1,2 

1927 Isurus Benedeni LE HON, 1871 - M. LERICHE: 
Les Poissons de la Molasse suisse 2, 70, PI. 10, 

fig.Il. 
1973 Isurus benedeni (LE HON, 1871) - R. BRZOBO­

HATÝ, O. SCHULTZ: Die Fischfauna der Innviertler 
etc, 666. In: A. PAPP, F. ROGL, J. SENEŠ: 
Chronostratigraphie und Neostratotypen etc. 

1975 Isurus benedeni MENESINI, 1969 - M. v. d. 
BOSCH et al.: Lithostratigraphical and biostrati-
graphical etc, 168, PI. 21, fig. 25. 

1985 Uyenoa benedeni (LE HON). - N. KUGA: 
Revision of Neogene Mackerel Shark etc, 14, 
PI. 10, fíg. 3, PI. 11, fig. 1,2. 

The teeth are medium-sized. The extremely thick 
root is very conspicuous. The centrál protuberance 
is well developed, and the cervix on the lingual face 
is fairly wide (as múch as 3 mm). The lingual face 
of the tooth crown is very strongly convex. The 
crown apex is leant distally. The crown base is 
fairly wide relative to its height. The studied collec-
tion includes only two teeth of this species. 

R e m a r k s : BRZOBOHATÝ and SCHULTZ 
(1973) háve reported this species from the Lower 
Miocene of Switzerland and the Ottnangian of 

Austria. KUGA (1985) has excluded it from the ge­
nus Isurus and introduced a new generic name -
Uyenoa. He argues that the species belongs to the 
evolutionary line Cretolamna - Procarcharodon 
rather than to Lamna - Isurus. He also maintains 
that it is scarce in Tertiary sediments of Japan, but a 
number of šuch fossil teeth háve been found in 
manganese concretions on the floor of the Central 
Pacific. Like the recent species I. oxyrhinchus, the 
species in question may háve also been a pelagic 
one because its teeth are abundant on the Pacific 
floor. The species' scarcity in our collections as well 
as in other European localities is noteworthy. 

Otodontidae GLUCKMAN, 1964 
Procarcharodon CASIER, 1960 
Procarcharodon megalodon chubutensis 
AMEGHINO, 1904 

PI. XIV, fíg. 3, PI. XV, fíg. 1,2 

1843 Carcharodon productus AGASS. - L. AGASSIZ: 
Recherches sur les poissons fossiles, 249, Vol. 
3, PI. 30, fig. 2, 4-8. 

1843 Carcharodon turgidus AGASS. - L. AGASSIZ: 
Recherches etc, 256, Vol. 3, PI. 30a, fig. 8, 9. 

1843 Carcharodon polygyrus AGASS. - L. AGASSIZ: 
Recherches sur les poissons fossiles, 253, PI. 
30, fig. 9-19. 

1927 Carcharodon megalodon, L. AGASSIZ, 1843 -
M. LERICHE: Les Poissons de la Molasse suisse 2, 
78. 

1927 Carcharodon megalodon, L. AGASSIZ, 1843, 
var. chubutensis, FL. AMEGHINO, 1904. - M. 
LERICHE: Les Poissons de la Molasse suisse 2, 
80, PI. 12, fig. 1-5, PI. 13, fig. 1-3. 

1959 Carcharodon megalodon chubutensis AMEGHINO, 
1904 - T. KRUCKOW: Eine unter miozäne Hai-
fisch - Fauna etc, 118, fig. 3,7. 

1971 Carcharodon megalodon chubutensis AMEGHI­
NO, 1904 - R. BRZOBOHATÝ, O. SCHULTZ: Die 
Fischfauna etc, 730, PI. 4, fig. 5. In: F. STEI-
NINGER, J. SENEŠ: Chronostratigraphie und 

Neostratotypen etc. 
1973 Carcharodon megalodon chubutensis AMEGHINO, 

1904 - R. BRZOBOHATÝ, O. SCHULTZ: Die 
Fischfauna der Innviertler etc, 664, PI. 2, ig. 14. 
In: A. PAPP, F. ROGL, J. SENEŠ: Chrono­
stratigraphie und Neostratotypen etc. 

1991 Procarcharodon megalodon (AGASSIZ, 1843) 
- D. BARTHELT, et al.: Notizen zu einem Profile 
etc, 202, PI. 2 fig. 9-10. 

The teeth are big and wide. The tooth crown has 
the shape of an isosceles triangle, with the mesial 
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and distal faces having fíne lateral teeth. Even if 
unpolished, the lateral teeth do not exceed 1 mm in 
length. The mesial face of the tooth crown is fiat, 
slightly concave in the middle near the base, while 
the lingual face is convex. The distal margin of the 
tooth crown is somewhat shorter than the mesial 
one. Distal and mesial margins near the crown base 
of some teeth bear lateral apices covered with fíne 
teeth. The root is wide, slightly overhanging the 
crown base. The cervix is clearly visible on the lin­
gual side, and narrows towards the margins of the 
tooth crown. The centrál groove is hardly discerni-
ble and the centrál protuberance is also 
inconspicuous. 

R e m a r k s : BlGELOW and SCHROEDER (1948) 
háve maintained that the recent species Carcharho-
don carcharias (white or cannibal shark) is pelagic, 
cosmopolitan, living in tropical and subtropical seas 
including the Mediterranean Sea. It is commonly 6-
8 m, sometimes even 12 m long. KRUCKOW (1959) 
regards this subspecies as a transient form between 
Carcharodon praemegalodon and Carcharodon 
megalodon. He also says that its occurrences are 
confined to the Lower and Middle Miocene. 
SCHULTZ (1971) has made an interesting discovery 
at Kalksburg where one of the teeth of the species 
Procarcharodon megalodon had a small lateral 
tooth on an undamaged side. He considered this as 
an exceptional phenomenon, because otherwise he 
would háve had to assign the tooth to the subspecies 
P. m. chubutensis. Nevertheless, this may be ata-
vism, provided that P. m. chubutensis is a predeces-
sor to P. m. megalodon. According to BOSCH 
(1975), the occurrences of the genera Isurus and 
Procarcharodon indicate a subtropical climate and 
a fairly shallow sea rich in prey and connected with 
the open oceán. The teeth of this species also in-
crease in size during the Neogene. 

Hemipristis AGASSIZ, 1843 
Hemipristis serra AGASSIZ, 1843 

PI. XVI, fig. 1-4, PI. XVII, fíg. 1-3 

1843 Hemipristis serra AGASS.-L. AGASSIZ: Re­
cherches sur les poissons fossiles, 257, Vol. 3, 
fig. 18-30. 

1927 Hemipristis serra L. AGASSIZ, 1843 - M. 
LERICHE: Les Poissons de la Molasse suisse 2, 

90, PI. 14, fig. 10-15. 
1938 Hemipristis serra L. AGASSIZ.-M. LERICHE: 
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cal and subtropical altitudes of all oceans including 
the Mediterranean Sea. HANO and SENEŠ (1953) 
háve reported it from the Eggenburgian near 
Rapovce. BRZOBOHATÝ and SCHULTZ (1971, 1973) 
consider it a typical Miocene species in Európe, 
both Americas, Cuba, Africa, Burma, Jáva and In­
dia. It occurs throughout the Miocene of the 
Paratethys, most frequently in the Badenian. 
BHALLA and PRAMENDRA (1975) háve reported it 
from the Miocene in the vicinity of Baripado, India. 
Obrador and Mercadal háve noted it from the Mio­
cene of island Menorca. BARTHELT et al. (1991) 
argue that the Lower Miocene at Walbertsweiler 
contains teeth from all parts of mouth, but these are 
not identical with those of a huge species off the 
coast of Florida which is often referred to by the 
samé name. SCHULTZ (1971) reports this species 
from the Miocene near Devínska Nová Ves, Slova­
kia. 

Carcharhinus BLAINVILLE, 1816 
Carcharhinuspriscus (AGASSIZ, 1843) 

PI. xvni, fig. 1,2 

1843 Sphyrna prisca AGASS. - L. AGASSIZ: 
Recherches sur les poissons fossiles, 234, Vol. 3, 
PI. 26a, fig. 35-50. 

1927 Sphyrna prisca, L. AGASSIZ, 1843: M. 
LERICHE: Les Poissons de la Molasse suisse 2, 
85,P1.14, fig. 18. 

1953 Sphyrna prisca AG., - V. HANO, J. SENEŠ: 
Spodnomiocénna fauna pri Rapovciach, 339, 
PI. 59, fig. 4-6, PI. 60, fig. 1-14. 

1971 Carcharhinus priscus (AGASSIZ, 1843) - O. 
SCHULTZ: Die Selachier - Fauna etc, 328, PI. 
4, fig. 18. 

1971 Sphyrna prisca L. AGASSIZ, 1843 - R. 
BRZOBOHATÝ, O. SCHULTZ: Die Fischfauna 
etc, 726, PI. 5, fig. 7. In: F. STEININGER, J. 
SENEŠ: Chronostratigraphie etc. 

1973 Sphyrna prisca L. AGASSIZ, 1843 - R. BRZO­
BOHATÝ, O. SCHULTZ: Die Fischfauna der Inn­
viertler etc, 661, In: A. PAPP, F. ROGL, J. 
SENEŠ: Chronostratigraphie und Neostrato­
typen etc. 

1991 Carcharhinus priscus (AGASSIZ, 1843) - D. 
BARTHELT et al.: Notizen zu einem Profil etc, 
204, PI. 3, fig. 12-13. 

The teeth are small. The labial face is almost 
fiat, the lingual is convex. The distal and proximal 
margin of the tooth crown is slightly crenulated or 
toothed. The narrowing part above the crown base 
is neither crenulated nor toothed. 

R e m a r k s : BlGELOW and SCHROEDER (1948) 
note that the habitat of this shark species comprises 
tropical and temperate zones of all oceans including 
the Mediterranean Sea where the grown up forms 
are up to 2 m long. SCHULTZ (1971) notes that the 
name of this species' teeth has changed several 
times, which is a little bit confusing. The names 
"Zygaena serrata", "Sphyrna serrata", "Sphyrna 
prisca", "Carcharias (Aprionodori) sp." are syno-
nyms. BRZOBOHATÝ and SCHULTZ (1971) maintain 
that the species occurs in the marine Miocene 
throughout the Paratethys. HANO and SENEŠ (1953) 
report it from the Eggenburgian near Rapovce, 
SCHULTZ (1979) from the Middle Miocene at Ko­
rytnica (Poland), and BOSCH (1975) from the Mid­
dle Miocene of the eastern Netherlands. BARTHELT 
et al. (1991) state that this species is highly variable 
as regards the development of the mesial and distal 
face and tooth crown. According to CROPP (1975), 
14 species of this genus plough the seas off the 
Australian coast. Similarly, fossil sharks of this ge­
nus probably made up several species, but maybe it 
is impossible to reliably distinguish all of them 
solely on the basis of their teeth. 
Compare OLIVA (1958). 

Carcharhinus similis (PROBST, 1878) 
PI. XVIII, fíg. 3, 4 

1927 Carcharias (Prionodon) similis PROBST, 1878 
M. LERICHE: Les Poissons de la Molasse suisse 2, 84. 

1991 Carcharhinus similis (PROBST, 1878) - D. 
BARTHELT et al.: Notizen zu einem Profil etc, 
204, PI. 3, fig. 14-15. 

The teeth are small. The almost straight root, 
strongly elongated in the distal-mesial direction, 
bears a crown with a wide base and a fairly short 
sharp apex. The labial face of the tooth crown is 
nearly fiat, only slightly convex. The lingual face is 
strongly convex. The margins of the crown are 
covered with very small teeth which disappear to-
wards the apex. Both mesial and distal margins 
gradually widen from the tooth apex towards the 
base where the dištance between them abruptly in-
creases so that an angle is formed near the margins 
of the crown. A groove parallel to the crown base 
runs on the labial side of the root. The root is con­
vex on the lingual side and has a distinct nutritive 
foramen with a well-developed centrál protuber­
ance. 

R e m a r k s : BARTHELT et al. (1991) note that 
western molasse in the Walbertsweiler area contains 
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not very abundant teeth from the corner of the 
mouth which are similar to those of the species 
Sphyrna. 

Galeocerdo MULLER et HENLE, 1838 
Galeocerdo aduncus AGASSIZ, 1843 

PI. XIX, fíg. 1,2,4-6 

1843 Galeocerdo aduncus AGASS. - L. AGASSIZ: 
Recherches sur les poissons fossiles, 231, Vol. 
3, PI. 26, fig. 24-28. 

1927 Galeocerdo aduncus L. AGASSIZ, 1843 - M. 
LERICHE: Les Poissons de la Molasse suisse 2, 
87, PI. 14, fig. 1-9. 

1953 Galeocerdo aduncus AG. - V. HANO, J. 
SENEŠ: Spodnomiocénna fauna pri Rapov­
ciach, 338, PI. 57, fig. 7, 8, PI. 58, Fig. 1-6. 

1971 Galeocerdo aduncus L. AGASSIZ, 1843 - R. 
BRZOBOHATÝ, O. SCHULTZ: Die Fischfauna 
etc, 724, PI. 5, fig. 1-6. In: F. STEININGER, 
J. SENEŠ: Chronostratigraphie etc. 

1971 Galeocerdo aduncus AGASSIZ, 1843 - O. 
SCHULTZ: Die Selachier - Fauna etc, 326, PI. 
1, fig. 10. 

1973 Galeocerdo aduncus L. AGASSIZ, 1843 - R. 
BRZOBOHATÝ, O. SCHULTZ: Die Fischfauna 
der Innviertler etc, 659, PI. 1, fig. 7, 8. In: A. 
PAPP, F. ROGL, J. SENEŠ: Chronostratigraphie 
und Neostratotypen etc. 

1991 Galeocerdo aduncus AGASSIZ, 1843 - D. 
BARTHELT et al: Notizen zu einem Profil etc, 
204, PI. 3, fig. 16. 

The tooth width exceeds its height. The crown 
apex is strongly distally leant. The tooth crown has 
a wide base, but quickly narrows towards the apex. 
Its lingual side is slightly convex, while the labial 
one is almost fiat. Its mesial and distal margin are 
covered with small teeth which štart immediately 
below the crown apex and end near its base. The 
crown mesial margin is slightly bent from the apex 
to base, is convex on the transition between the fírst 
and second third of its length, and passes more or 
less directly to the base. The distal margin falls 
steeply over about one third of the length, and then 
turns at a roughly right angle towards the root distal 
apex. The above-mentioned fíne teeth are on the 
distal side, but after the right-angle bent there con-
tinue múch bigger teeth which gradually become 
smaller towards the crown base. These bigger teeth 
háve their cutting edges covered with minor teeth. 
The root apices are widely bifurcated and only 
slightly exceed the crown base. On the lingual side 
is a distinct centrál groove on a centrál protuber­
ance. The distal part of the root is a little bit more 

massive than the mesial one. The enamel base on 
the labial side of the tooth is almost straight, only 
slightly bent towards the apex. On the lingual side, 
this division is strongly bent towards the point and 
extends to nearly one half of the tooth height. The 
teeth are small. 

Our comparison of this fossil species with the 
recent species Galeocerdo cuvieri (LE SUEUR, 
1822) from seas around Cuba has revealed the fol-
lowing differences: the latter has a shorter and 
blunter apex of the tooth crown. The root is wide 
and only slightly bent, the centrál protuberance is 
indistinct, and the centrál nutritive foramen is 
missing. The distal apex of the tooth root is longer 
than the mesial one. The mesial margin is gradually 
slightly bent. The distal margin after a sharp angle 
has only slight tendency to fall towards the tooth 
root in comparison with the fossil species. The size 
of the compared recent tooth is almost identical 
with that of the fossil teeth, see PI. XIX, fíg. 3. 

R e m a r k s : LERICHE (1938) has reported this 
species from the Miocene of Trinidad. BlGELOW 
and SCHROEDER (1948) note that the recent species 
lives in tropical and subtropical seas. It is the noto-
rious tigre shark which is commonly 4 m long, but 
sometimes its length attains as múch as 9 m. One of 
the most dangerous sharks, it lives in both open seas 
and near-shore areas. Fossil ones are known from 
the Eocéne to Pliocene. HANO and SENEŠ (1953) 
háve reported it from the Eggenburgian near 
Rapovce, Slovakia. SCHULTZ (1971) gives its 
stratigraphic range from the Oligocene to Pliocene 
and, aside from other occurrences of this species, 
describes also those in the Badenian of the Devín­
ska Nová Ves, Slovakia. BRZOBOHATÝ and 
SCHULTZ (1971, 1973) report not very rich occur­
rences of this species from the marine Pliocene 
throughout the Paratethys. BlIALLA and PRA-
MENDRA (1975) háve noted it from the Miocene in 
the vicinity of Baripado, India. BARTHELT et al. 
(1991) note that the species described at Walberts­
weiler, Germany is smaller and is not identical with 
big teeth known e. g. from Florida. BOSCH et al. 
(1975) report this species from the Middle Miocene 
of the eastern Netherlands, but from the Lower 
Pliocene they mention only the genus Galeocerdo. 
HOLEC (1987) has found teeth of this species in 
Miocene (Badenian) sediments near Rohožník, 
western Slovakia. As remains of a whale skeleton 
were found nearby, he assumes that sharks either 
attacked this whale or preyed on its dead body. 
During the conservation of the whale bones, we 
háve noticed narrow scars on the bones, and a frag-
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ment of the point of a shark tooth was wedged at the 
end of one šuch scar. (See PI. XXII, fig. 2). It is 
noteworthy that we háve found 12 teeth of this spe­
cies in the vicinity of the whale skeleton, and no 
other teeth háve been found here. No other shark 
teeth háve even been found anywhere else in Mio­
cene clays of this location. The margin of a whale 
bone was literally sawn through by teeth (see the 
remarks to the species Isurus retroflexus). 

Aetobatis BLAINVILLE, 1816 
Aetobatis arcuatus L. AGASSIZ, 1843 

PI. XX, fíg. 1 

1938 Aetobatis arcuatus L. AGASSIZ - M. LERICHE: 
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Fototab. XII 
Obr. 1 Synodontaspis cuspidata (AGASSIZ, 1844), (No. 20) 
2:1 
Obr. 2 Carcharoides catticus (PHILIPPI, 1846), (No. 21), 2:1 
Obr. 3, 5 Isurus retroflexus (AGASSIZ, 1843), (No. 22, 25)2:1 
Obr. 4 Isurus hastalis (AGASSIZ, 1843), (No. 23, 24) 2:1; a -
labiálna plocha, b - linguálna plocha 

Fototab. XIII 
Obr. 1, 2 Isurus retroflexus (AGASSIZ, 1843), (No. 22-25) 2:1 
Obr. 3, 4 Isurus desori (AGASSIZ, 1843), (No. 26, 27) 1,5:1; a — 
labiálna plocha, b - linguálna plocha 

Fototab. XIV 
Obr. 1, 2 Isurus benedeni (LE HON, 1871), (28, 29) 1,5:1 
Obr. 3 Procarcharodon chubutensis (AGASSIZ, 1843), (No. 
30) 1,5 :1; a - labiálna plocha, b - linguálna plocha 

Fototab. XV 
Obr. 1,2 Procarcharodon chubutensis (AGASSIZ, 1843) (No. 31, 
32), 1,5:1; a-labiálna plocha, b - linguálna plocha 

Fototab. XVI 
Obr. 1-4 Hemipristis serra AGASSIZ, 1843 (No. 33-36); 4 - s 
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PI. XIX IChampsodelphis acutus, or genus Schizodelphis. (No. 53) 1:1 
Fig. 1, 2, 4 - 6 - Galeocerdo aduncus AGASSIZ, 1843, (No. 44, Fig. 3 - Delphinidae gcn. et sp. indet. (No. 54, 55, 56) 1.5:1 
45, 46, 47, 48) 
Fig. 3 - Galeocerdo cuvieri L. - recentný (Kuba), 2:1, a - PI. XXII 
labial, b - lingual face. Fig. 1 - Isurus retroflexus (AGASSIZ, 1843) (No. 57), a view of 

the tooth-crown labial face with a number of scars caused by 
PI. XX hard parts of prey, šuch as bones of sea vertebrates. Arrows 
Fig. 1 -Aetobatis arcuatus (AGASSIZ, 1843) (No. 49) 2.5:1 a mark the main direction of tooth movement. Scars marked by 
tooth fragment arrows 2 and 3 may háve been formed when the shark flung its 
Fig. 2 - stingray tail thorn, genus et species indet. (No. 50) head to and fro. 15:1 Fig. 2 - A whale bone from Rohožník 
Fig. 3 - Joint face of a shark vertebra ? Procarcharodon. (No. (Miocene-Badenian) bitten through by a shark probably of the 
51) 1.5:1 species Gealeocerdo aduncus bearing tooth scars and with a 

wedged point of a shark tooth (marked by arrow). 2:1. This 
PI. XXI bone is deposited in the collections of the Department of 
Fig. 1 - Squalodon sp. (No. 52)? lower premolar. 15:1 Fig. 2 - Geology and Paleontology, Faculty of Natural Sciences, 
fragment of the rostral part of upper jaw of the species Comenius University. 
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Geologické práce. Správy 100, s. 53-56, Geologický ústav Dionýza Štúra, Bratislava 1995 

ADRIENA ZLINSKÁ 

Biostratigrafické štúdium miocénnych sedimentov z Modry n/Cirochou 
na základe foraminifer 

2 obr., 1 tab., 2 fototab. (XXIII, XXIV), angl. resumé 
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Globigerina cť apertura ClKH 
(ilobigerma bollu leniumu ROGl 
(ilobigerma ciperoensis cl ollnangiensis ROGL 
Globigerma alľ ciperoensis ollnangiensis R(XH 
Globigerina cf dubín liKiKR 
Globigerina obesa BOI 11 
Globigerina officinalis SUBB 
Globigerina praebulloides BlOW 
Globigerina ex »r praebulloides BLOW 
(Globigerina praebulloutes lerin BANNFR-Bl 0\\ 
i ilobigerma praebulloides praebulloides BLOW 
(ilobigerma sp 
Globigerina woodi connecta JENK 
Globigerina woodi woodi JENk 
Globoquadrina sp 
Globorotalia semnera HORNlBRUik 
Lenticulma arcuatostnata HANTk 
Snloslomella sp 
Almaena osnabrugensis (MUNSTER) 
Ammonia becarn U. ) 
Bolivina ex gr íastigia ClISHM 
Bolivma hebes MACTAD 
Caucasina schischkmskavae S AM 
Ceratocancris haueri (ORB ) 
Cibicides sp 
Cyclammma praecancellata VOLOSH 
llanzawaia boueana (ORB ) 
Haplophragmoides fragilis HOEGL 
Haplophragmoides sp 
Somon commune (ORB ) 
Ondorsahs umbonatus (RSS ) 
ľorosonomum granosum (ORB ) 
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ADRIENA ZLINSKÁ 

Biostrat igraphic Study of Miocene Sediments from 
Modra nad Cirochou Based on Foraminifers 
Summary 

Micropaleontological investigations of sediments from drillhole 
MCV-1 situated southwest of the village Modra nad Cirochou 
háve confirmed that these sediments are of Lower Miocene, 
probably Eggenburgian age. Studied foraminifers and their size 
parameters suggest deposition in a marine littoral environment. 

Other fossils in this biotope include sea-urchin spines, 
sponge spicules, radiolarians, fish teeths and fragments of ju-
venile gastropods. 

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

Fig. 1 Location of the well MCV-1 
Fig. 2 Lithological section of the well MCV-1 
situation of samples; loam; andesite; gravels, clays, mudstones, 
respectively siltstones 

E x p l a n a t i o n s to P l a t e s 

PI. XXIII 
Fig. 1,2 Globigerina ex gr. praebulloides BLOW 

16.5 m 
Fig. 3,4 Globigerina bollii lentiana ROGL 

16.5 m 
Fig. 5 Globigerina obesa BOLLI 

16.5 m 

PI. XXIV 
Fig. 1,2 Globigerina praebulloides praebulloides BLOW 

16.5 m 
Fig. 3 Nonion commune (ORB.) 

16.5 m 
Fig. 4, 5 Oridorsalis umbonatus (RSS.) 

36.1 m 

Bar length in PI. XXIII, Figs. 3, 4 and PI. XXIV, Figs. 1, 2, 3, 5 
corresponds to 100 um, elsewhere to 10 um. 

Tab. 1 Occurrence of the foraminifers in the well MCV-1 
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Hluk Formation 

History: The name "Schichten von Hluk" was used 
for the first time by PAUL (1890, p. 497) for 
"weissliche Sandsteine oder sandige Mergel" or" 
plattige, Iichte meist kalkige Mergel mit zahlreichen 
Fucoiden (Chondriten)" and for "gelb-lichweisse, 
Fucoidenfiihrende Kalkmergel" on page 508 in the 
samé publication. 

Name: derived from the name of the village of 
Hluk in SE Moravia. The Czech name: "hlucké 
souvrství". 

Type locality: a road cutting on the outskirts of 
the Hluk village. 

Reference section: Hluk V-4 borehole. 
Thickness: hard to detect due to being strongly 

tectonically affected. As the boreholes indicate, it 
exceeds 120 metres. 

Lithology and facies characteristics: According 
to MATÉJKA (in BUDAY et al., 1963), the lower part 
of the formation is characterised by black-grey and 
black claystones and by calcareous claystones and 
marls. These include a few schliers (up to 30 cm 
thick) and layers of grey-green, blue-green, and 
sometimes dark spotty claystones. Rarely occur in-
tercalations (up to 12 cm) of white-grey marlstone, 
shale limestone and layers of silici-calcareous fine 
grained sandstone (up to 15 cm). The amount of 
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claystones decreases in higher levels of the forma­
tion. There are more frequent 3-35 cm thick (rarely 
up to 80 cm) intercalations of white-grey and 
brown-grey, fine and very fine grained cherty fu-
coidal limestone with graded bedding and affected 
by bioturbation. Thin intercalations of grey, dark 
Iaminated shaly limestone appear sporadically. The 
number and thickness of the limestones intercala­
tions increase in the upper part of the formation. 

From the sedimentological point of view, hemi-
pelagites and pelagites prevail over carbonate tur-
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"Schottenhofen Zóne" where the Kahlenberg and Laab 
nappes of the Wienerwald contact one another. 

Kaumberg Formation 

History: The name of the Kaumberg Formation was 
proposed by GOTZINGER in GRILL and KÚPPER 
(1954, p. 47) for a "Serie diinnbänkiger Kiesel-
kalke, Kalkquartzite und bunter Schiefer, mit Ein-
schaltungen von Sandsteinen, wahrscheinlich in den 
hoheren stratigraphischen Lagen". Its lithological 
content, stratigraphy (Late Cretaceous-?Paleocene) 
and its position within the Wienerwald Flysch 
(underlying the Laab Formation of the Laab nappe) 
was specified by PREY (1962). This name replaces 
the name "Gbely Formation" that was used to de-
scribe the variegated Upper Cretaceous strata of the 
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compares the Kaumberg Formation to the Varie­
gated Godula Member of the Silesian unit, the Late 
Cretaceous variegated sediments of the Fore-Ma-
gura unit, and the upper part of the Bartberg Mem­
ber (GRÚN et al., 1972) in the "Nordzone" of the 
Wienerwald. In the Magura Flysch and in the Pie­
niny Klippen Belt flysch of the Polish Carpathians, 
the Kaumberg Formation is equivalent to the Mali-
nowa Formation (BlRKENMAJER, 1977). 

Puchov Marls 

History: The Puchov Marls were described by ŠTÚR 
(1860, pg. 87), from the Váh región in Slovakia. He 
presents their characteristics as follows: "...Die 
Gesteine dieser Formation sind vorziiglich Mergel, 
meist licht gelblich-grau und rôtlich, ...Da nunn 
aber mit den petrographisch auffallenden Mergel n 
der oberen Kreide, die ich der Kiirze wegen Pu-
chower Mergel nennen will, auf vielen Stellen 
Sandsteinschiefer und Mergelschiefer wechsel-
Iagern, ...". ROTU (1943, unpublished report) for the 
first time mentioned them within the Hluk devel­
opment. 

Name: by the town of Puchov in the centrál Váh 
región, Slovakia. The Czech name is "púchovské 
sliny". 

Reference section: Okluky brook, SW of Hluk. 
Thickness: estimated at 100 m. 
Lithology and facies characteristics: The Puchov 

Marls belonging to the Hluk development of the 
Bílé Karpaty unit are characteristic by red, highly 
calcareous claystones and marls, grey-green, occa-
sionally spotted and schliered. They are hemipela-
gites deposited in the bathyal above the CCD. The 
abundant calcareous foraminiferal benthos together 
with agglutinated foraminifers of the slope biofacies 
(sensu KUHNT-KAMINSKI-MOULLADE, 1989) 
prove the depths of the middle slope. The local oc­
currence of planktonic foraminifers mostly in the 
Upper Maastrichtian indicates a drop in the lyso-
cline. 

Boundaries: The lower boundary of the Puchov 
Marls is defined by different authors in different 
ways. According to KODYM and ROTH (1946), 
MATÉJKA and ROTH (1956), �������V���� ���	���
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On the base, they are formed by grey and brown-
grey sandy-silty limestone or sometimes by blue-
grey detrital limestone with frequent quartz grains, 
and by brown-grey, highly calcareous claystone or 
marlstone and light ochre marí from 15 to more than 
300 cm thick. The observed thickness of the forma­
tion is 8,5 m at the type locality. The Antonínek 
formation was observed in the entire 100 metres 
depth interval of the Blatnice M-l borehole situated 
several tens of metres SW of the type locality. In the 
borehole, the Antonínek Formation has a flysch 
character with prevailing pelites. Turbidite rhythms 
are formed by grey, fine-grained sandstone of paral-
lel or ripple lamination (Tb, Tc). The sandstone 
passes to grey siltstone and than to black-grey and 
green-grey calcareous claystone with chondritic 
spots at places. On the base of thicker turbidite 
rhythms, massive medium-grained sandstone (Ta) is 
developed. The pelitic interval (Te) of these 
rhythms usually begins with grey silty limestone or 
marí. Rarely, intercalations of grey fine-grained 
laminated and light grey massive limestone occur. 

The agglutinated assemblages of the flysch-type 
biofacies from hemipelagites rarely contain typical 
elements of slope biofacies (sensu KUHNT-
KAMINSKI -MOULLADE, 1989), and at times, 
uniquely, even calcareous benthos and planktón 
(Blatnice M-l borehole). The sedimentation of the 
Antonínek Formation took �������S�- �)�< �) �*�7�=�6�,�)�:�A �7�. 
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turbidite laminated interval (Tb) or current-ripple or 
convolute (Tc) interval. The presence of light mica 
and dark planty debris is significant. Usual bio-
glyphs and stream erosion marks occur on lower 
plates of sandstone. In places, intercalated beds of 
brown marlstone to very fine grained limestone 
(rarely with chondrites) are present. Distal Filipov 
and proximal Šuchov lithofacies (of the Svodnice 
Formation) can be distinguished within the area of 
the Hluk fault systém. The Filipov lithofacies can 
be found in the S part of the investigated area and 
represents the older part of the Svodnice Formation. 
The Šuchov lithofacies is younger and occurs N of 
the Filipov lithofacies. 

The Svodnice Formation in the Hluk develop­
ment of the Bílé Karpaty unit (except the Šuchov 
lithofacies) is characterised by classical mature 
turbidites. Aggradation megacycles and absence of 
slip deformations, wash-outs, erosion channels and 
ephemeral streams confirm sedimentation at the 
lower part of turbidite fans. Sandstone beds of de­
bris flow character are typical for the Šuchov litho­
facies (sensu WALKER, 1978). The presence of ag­
glutinated foraminifers of the flysch-type biofacies 
(mainly tubular forms) in hemipelagic sediments 
indicates sedimentation in lower slope area (see 
KUHNT-KAMINSKI-MOULLADE, 1989). 

Boundaries: The Upper Cretaceous Kaumberg or 
even Antonínek Formations underlie the Svodnice 
Formation in the Hluk development. Overlying 
Nivnice Formation is laterally interfingering with 
the Svodnice Formation within the stratigraphic 
interval from NP6 to NP8 nannozones of the Upper 
Paleocene. It cannot be ruled out that the Svodnice 
Formation locally changes into the Paleocene-
Eocene variegated beds laterally and upwards. The 
Svodnice Formation is the youngest part of the 
Vlára development of the Bílé Karpaty unit. 

Age: ?Late Maastrichtian-Paleocene. Calcareous 
nannoplankton assemblages confirm the Maastrich­
tian and (predominantly) Paleocene age of the Fili­
pov litofacies. The Maastrichtian ones belong to the 
CC25 and CC26 zones and those of the Paleocene 
to the NP2, NP4 and NP4-NP5 zones (middle and 
upper part of Early Paleocene to the base of Late 
Paleocene). Planktonic foraminifera assemblages of 
the Maastrichtian and Paleocene (P2 biochron) were 
found in the samé facies. Nannoplankton zones 
NP5, NP6, NP7 and NP8 and planktonic fo­
raminifers of biochron P4 (Late Paleocene) were 
found within the Šuchov facies. 

ŠVÁBENICKÁ (1994) studied calcareous nanno­
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Lithology and facies characteristics: The Nivnice 
Formation is characterised by fine to médium rhyth-
mic flysch, with prevailing claystones. Turbidite 
rhythms usually štart by fine grained calcareous-
greywacky sandstone with thickness ranging from 
several to 40 cm, with ripple, convolute or parallel 
lamination (Tb-c). The claystone is slightly brown, 
light grey, green-grey and calcareous, alternating in 
stripes and thin beds. Thin intercalations of dark 
grey and grey-green hemipelagic claystone are pre-
served in the highest Ievel of rhythms. Rare are the 
occurrences of homogenous sandstones and sand-
stones with gradded bedding (up to 250 cm thick) 
with claystone clasts up to two metres in size 
(debris flows). Brown-grey and green-grey calca­
reous claystone alternating with fine-grained sand­
stone with current-ripple lamination predominate in 
the youngest Eocéne part of the formation. Sand­
stone intercalations are usually 10 cm, rarely 50 cm 
thick, claystone intercalations are up to 285 cm 
thick. 

The Nivnice Formation has sedimented by slow 
deposition stage from the body or the tail of the 
turbidity flow in distal parts of basin. Thicker beds of 
coarse clastic materiál can be classified as talus-flow. 

The presence of agglutinated foraminifers of 
flysch-type biofacies with tubular astrorhizids in he­
mipelagic sediments indicates conditions of the 
lower slope (see KUHNT-KAMINSKI-MOULLADE, 

1989). The presence of calcareous benthonic and 
planktonic foraminifers in places probably indicates 
variations in the CCD level. 

Boundaries: The Svodnice Formation is under­
lying the Nivnice Formation (shown at Mandát 
Brook). Biostratigraphic dáta evidence contempora-
neous deposition of both formations during the Late 
Paleocene with probable lateral transition between 
them. It cannot be excluded that in the other parts of 
the Hluk development, the Nivnice Formation, un-
derlies and parallels so-called Paleocene-Eocene 
variegated beds. The Kuželov Formation is the 
overlier. 

Age: Late Paleocene - early Early Eocéne. Well-
preserved nannoplankton, with a high species di-
versity predominate, and it can be assigned to NP6-
NP10 Zones. Sediments from the type locality in 
Nivnice contain nanofossils of the upper part of 
Late Paleocene - NP9 Zóne with Discoaster multi-
radiatus BRAMLETTE and RlEDEL, Fasciculithus 
involutus BRAMLETTE and SULLIVAN and F. 
schaubi HAY and MOHLER. 

The low diversity of planktonic foraminifera as­
semblages made it possible to distinguish bio-

chrones of P4 and P6 zones, which are correlated 
with the Late Paleocene-Early Eocéne age. 

Distribution: The Nivnice Formation is wide-
spread within the Hluk development. Because out­
crops are not abundant, it is difficult to differentiate 
this formation from the overlying Kuželov Forma­
tion. An isolated tectonic slice of Nivnice Forma­
tion was found within the Vlára development of the 
Bílé Karpaty unit near the E edge of Strání village. 

Equivalents: The Nivnice Formation was de­
scribed as part of the "Upper Paleogene complex of 
the Bílé Karpaty unit" (MATÉJKA and ROTH, 1956, 
MATÉJKA in BUDAY et al., 1963). 

Kuželov Formation 

History: The sediments of this formation were de­
scribed by STRANÍK et al. (1989) as the "sequence 
with predominance of claystones". 

Name: from the village of Kuželov, SE Moravia. 
The Czech name is "kuželovské souvrství". 

Type locality: a clay-pit for the brickworks at 
Javora ík. 

Thickness: about 250 m. 
Lithology and facies: The formation is charac-

teristic by a preponderance of grey, green-grey and 
brown-grey, occasionally calcareous claystones, 
which are in places secondarily red-brown. The pe-
lagic interval (Tf) sensu PlPPER (1978) of dark-grey 
claystone is relatively abundant. Intercalations of 
fine-grained calcareous sandstone with parallel rip­
ple or convolute lamination are enclosed within the 
claystone. Thicker beds of sandstone (over 1 m) are 
rare. Intercalations, several cm thick, of rusty brown 
pelocarbonate are typical. 

The Kuželov Formation is pelitic flysch with tur-
biditic rhythms of a thickness ranging from several 
to 300 cm or more. Parallel and ripple lamination of 
sandstone is evidence of sedimentation on the lower 
part of turbidity fan flow regime. The frequent oc­
currence of hemipelagites (Tf), and turbidite pelitic 
sediments that differ in colour, can be explained 
by the presence of various suspensions of turbidites, 
which flowed over the lobes and turbidity fans and 
thus the clay was redeposited in deeper parts of the 
basin under the CCD level. 

Agglutinated benthos of the flysch-type biofa­
cies with a preponderance of tubular forms evi-
dences the depths of lower slope (see KUHNT-
KAMINSKI - MOULLADE, 1985). 

Boundaries: The Kuželov Formation is underlain 
by the Nivnice Formation or Paleocene-Eocene va-
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riegated beds. The Kuželov Formation represents 
the youngest sediments at the Hluk development. 

Age: The Kuželov Formation at the type locality 
in the Javorník village is characterised by the 
assemblages of agglutinated foraminifers with Eo­
céne marker species Reophax elongatus 
GRZYBOWSKI. Foraminiferal planktón of the P6 
Zóne (Early Eocéne) is numerous in places. 

The lowermost part of the Kuželov Formation 
contains the calcareous-nannoplankton assemblage 
with Discoaster multiradiatus BRAMLETTE and 
RlEDEL, Lophodolithus nascens BRAMLETTE and 
SULL1VAN and Fasciculithus schaubii HAY and 
MOHLER, an assemblage which corresponds to the 
Late Paleocene (boundaries of NP9 and NP10 
zones). The assemblage with Tribrachiatus contor-
tus (STRADNER) B UKRY, T. orthostylus SHAMRAI, 
Zygrhablithus bijugatus (DEFLANDRE) DEFLANDRE, 
Transversopontis pulcher (DEFLANDRE) PERCII-
NlELSEN etc. can be correlated with the upper level 
of the NP10 Zóne to the NP10/NP11 zones bound-
ary. The highest levels of the Kuželov Formation 
with Sphenolithus radians DEFLANDRE, Tribrachia­
tus orthostylus SHAMRAI and Cyclococcolithus for-
mosus KAMPTNER correspond to the lower level of 
NP11 zóne, e. g. early Early Eocéne. 

Distribution: The formation is only defined W of 
the Hluk fault systém, where forms a brachysyncli-
nal closure. In the remaining part of the Hluk devel­
opment this formation cannot be distinguished from 
the Nivnice Formation due to insufficient outcrops. 

Equivalents: In the pást, the sediments corre-
sponding to the Kuželov Formation were described 
as a part of the "Upper Paleogene complex of the 
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unit outcrop in narrow, often interrupted stripes that 
are in places tectonically blended with the Kaum­
berg Formation of the samé lithology. In the Hluk 
development they are exposed mostly in the form of 
red eluvial clays. 

Equivalents: From the lithofacial and strati-
graphic point of view the Paleocene-Eocene varie­
gated beds resembles the Beloveža Formation of the 
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Pestré vrstvy svrchního paleocénu a spodního eocénu. 
Pestré vrstvy svrchního paleocénu a spodního eocénu byly v mi­
nulosti fazeny ke spodnímu oddílu paleogénu hluckého vývoje 
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ADRIENA ZLINSKÁ - KLEMENT FORDINÁL 

Spodnosarmatská fauna zo stretavského súvrstvia z okolia Slanskej Huty 
(východoslovenská panva) 

2 obr., 4 fototab. (XXV-XXVIII), angl. resumé 
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Lower Sarmat ian Fauna from Drillholc K-3 
(Eastern Slovakian Basin) 

Summary 

Hole K-3 drilled SE of the village of Slanská Huta interscted 
Lower Sarmatian sedimcnts (clays, claystones) and volcanics 
(andesites, andesite volcanoclastics). 

Molluscan, foraminifer and ostracod fauna, crab claws, fish 
otoliths, remains of green algae and a worm pipe háve been 
found in these sediments. 

In compliance with lithostratigraphic units defined in the 
Eastern Slovakian Basin, the Lower Sarmatian sediments stu-
died by us háve been assigned to the Stretáva Formation. The 
paleoecological assessment of the studied fauna suggests that 
sediments from the bottom part of the hole háve been laid down 
in a shallow phytal environment of an open basin, whereas 
sediments from the top part háve been deposited in a shallow 
environment of a small closed intravolcanic basin. The latter 
environment was less favourable for the development of organic 
life (volcanism, lowering salinity?). 
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Fig. 1 Locationof drillholc K-3 
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niny explozívnych pyroklastických hornín, primárne 
autoklastické horniny a epiklastické uloženiny. Tie­
to horniny sú výsledkom širokého spektra vulka-
nicko-sedimentárnyc procesov. �����
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mierne pórovitá a sklovitá. Andezity sú sklovité, 
celistvé, angulárneho tvaru. 
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Obr. 5 Rozdiel pórovitosti medzi frcatopyroklastickou a strom-
bolskou bombou; Basková dolina DB 4784 a vulkán Putikov 
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Geologické práce, Správy 100, s. 87-104, Geologický ústav Dionýza Štúra, Bratislava 1995 

EUGÉNIA VAŠKOVSKÁ 

Kvartérne sedimenty a ich hranica so sedimentmi vrchného pliocénu (rumanu) 
na západnom okraji podunajskej panvy v okolí Cunova 

4 obr., 7 tab., angl. resumé 
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štrkov, pieskoštrkov, štrkopieskov so zriedkavejšími 
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Minerály obsahujúce titan sú: rútil, anatas, sfén, 
brookit. 
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7 19,0 38,4 47,5 

Poznámka použité údaje vlastné a dr 0. Ftjdiovej 

83,5 85,5 SZA 214,0 338,5 

Obr. 3 Indexy zrelosti (ZTR, ZTR + G, ZTR + G + A) kvartérnych sedimentov a sedimentov rumanu z vrtov �	������ �� �� �	������ 



Tab. 2 Koeficienty zvetrávania minerálov �W�(�M�2�,�1 �( �'���������� �������������� �" �!�����  �$������ �� 
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Tab. 1 Litogeochemická charakteristika sedimentov z vrtov �������� �� �� ���������� 
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�������
�������� �
���������
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�7 �*�M�$�-�' �������������
���� �#�J �3�6�J�1�7�'�, �(�#�3�$�9 ��������� �� ���	���� 
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Tab. 7 Koeficienty zvetrávania a indexy zrelosti kvartérnych a vrchnopliocénnych (ruman) sedimentov vrtov ČU-1 A a ČU-1 (dolné, horné limity, aritmetické priemery) 
Zostavila E. Vaškovská s použitím údajov J. Danillovej a O. Fejdiovej 

Koeficienty 
zvetrávania 
Indexy 
zrelosti 

F 

K - A 

K - B 

K - V 

K - G 

K - D 

K - l 

K - 2 

K - 3 

Súvrstvie 

I II III IV V spodné najspodnejšie ruman 

hĺbka 

7,0 -19,0 
1,23- 3,45 

8,0 

0,11- 0,55 

0,28 

0,17- 0,72 

0,46 

1,26- 9,15 

4,50 

3,16- 6,00 

4,19 

2,41^19,0 

12,02 

0,53- 2,13 

1,47 

0,13- 1,1 

0,53 

0,05- 1,86 

0,52 

19,0 -38,4 
0,13- 1,47 

0,7 

0,00- 1,18 

0,47 

0,00- 1,73 

0,79 

1,57- 6,45 

3,24 

4,44_ 4,7 i 

4,48 

3,23^19,0 

46,91 

0,05- 0,50 

0,34 

0,10- 1,07 

0,36 

0,31- 2,69 

1,15 

38,4 -47,5 
0,003- 0,17 

0,08 

8,5 -158,0 

48,12 

10,4 -186,0 

57,93 

6,65-11,44 

9,04 

4,44- 8,50 

6,51 

19,0 -49,0 

41,5 

0,02- 0,10 

0,06 

0,01- 0,07 

0,03 

0,20- 0,66 

0,43 

47,5 -83,5 
0,04- 0,78 

0,23 

0,0 - 5,33 

1,57 

0,0 - 4,33 

2,78 

1,91-15,77 

5,7 

8,50- 8,70 

8,56 

19,0 -32,3 

23,10 

0,04- 0,22 

0,14 

0,002- 0,56 

0,01 

0,07- 2,56 

0,65 

83,5 -85,5 
0,36- 1,33 

0.74 

0,12- 1,50 

0,63 

0,12- 1,99 

0,90 

2,77-29,0 

13,84 

8,7 

32,3-48,5 

40,40 

0,33- 1,31 

0,67 

0,02- 0,16 

0,07 

0,02- 0,41 

0,17 

85,5 -152,4 
0,0- 0,12 

0,015 

0,44-17,07 

3,77 

0,44-19,07 

4,19 

1,8 -36,44 

13,62 

0 

0 

0,03- 1,22 

0,31 

152.4-214.0 

0,00- 4,5 

2,28 

0.00- 4,84 

2,61 

3,92-78,67 

24,35 

0 

0 

0,0 - 0,87 

0,20 

214,0-338,5 

0,00- 7,03 

3,39 

0,44- 8,51 

4.28 

8,76-137,5 

41,11 

0 

0 

0,0 - 1,33 

0,14 

g 
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stratigraphically determine the identified formations in more 
detail. C dating of buried soils indicates the age 4 560 ± 600 
B. P. (VAŠKOVSKÁ, 1989). 

Quaternary sediments to a depth of 83.5 m are mostly 
coarse detrital, largely gravels, sandy gravels, Iess frequently 
sands. These are underlain by finer deposits, šuch as fine-
grained sands, clays, and rarely fine-grained gravels which 
extend to the base of the Quaternary at 214 m. The coarse-
detrital sediments are typical fluvial deposits of the Danube 
River. 

Eight formations, characterized by specific signs of their 
sediments, háve been distinguished in the studied Quaternary 
cover: upper formation (0.0-7.0 m), formation I (7.0-19.0), 
formation II (19.0-38.4 m), formation III (38.4-47.5 m), 
formation IV (47.5-83.5 m), formation V (83.5-85.5 m), lower 
formation (85.5-152.4 m) and the lowermost formation (152.4-
214.0 m). These formations chronostratigraphically cover the 
whole Quaternary, namely the Holocene (upper formation), Late 
Pleistocene (formation I), Middle Pleistocene (formations II to 
V), Early Pleistocene (lower formation) and the earliest Pleisto­
cene (lowermost formation). The latter rests on Romanian 
sediments (214.0-338.5 m; lower contact of the Romanian is 
after VASS et al., 1992). A more detailed division of Quaternary 
sediments and the Neogene (Romanian)/ Quaternary 
(Pleistocene) contact intersected by the drillholes near �P�@�9�:�A�:�� 
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�6�)�9�(�/�; ���6�8�. �	���
 �(�P �
 �/�4�D�:�� �� �)�6�3�( �?�5�B�P�,�5�@ �9 
�6�/�T�(�+�6�4 �5�( �4�6�P�5�E �9�:�8�(�:�; �;�/�3�B�2�( �7�6�S�(�9 �:�,�8�4�0�*�2�A�/�6 
�+�6�?�8�0�,�<�(�5�0�( �)�8�0�+�3�B�* �����$�&������ �	�����	���� 

���0�5�,�8�@�3�5�, �?�3�6�P�,�5�0�, �1�, �1�,�+�5�6�+�;�*�/�A�� ���6�4�0�5�;�1�E�*�, 
�7�6�9�:�(�<�,�5�0�, �4�(�1�E �:�8�0 �4�0�5�,�8�@�3�> �� �9�,�8�0�*�0�: ���0�3�3�0�:���� �2�8�,�4�,�U 
�( �;�/�3�0�S�0�:�(�5�>�� �"�7�8�(�<�0�+�3�( �5�(�1�/�6�1�5�,�1�N�0�, �1�, �?�(�9�:�E�7�,�5�Q 
�9�,�8�0�*�0�: ���0�3�3�0�:���� �2�:�6�8�Q �:�<�6�8�B �
�� �(�P ���
 ���� �2�8�,�4�,�U 
�( �;�/�3�0�S�0�:�(�5�> �9�E �?�(�9�:�E�7�,�5�A �7�8�0�)�3�0�P�5�, �8�6�<�5�(�2�6�� �6�+ �� �+�6 
���� ���� ���3�3�0�: �1�, �4�0�,�9�:�(�4�0 �S�0�(�9�:�6�S�5�, �5�(�/�8�(�+�,�5�Q ���. 
�*�/�3�6�8�0�:�6�4�� �% �/�6�8�5�0�5�@�*�/ �)�,�P�5�, �<�>�9�:�;�7�;�1�, �7�>�8�0�: �( �:�;�8��
�4�(�3�B�5�� 

���3�3�0�: �)�6�3 �0�+�,�5�:�0�-�0�2�6�<�(�5�Q �(�2�6 �0�3�3�0�: �7�6�3�>�4�6�8�-�5�,�1 
�4�6�+�0�-�0�2�@�*�0�, �
�� �( �5�( �?�@�2�3�(�+�, �<�>�7�6�S�B�:�(�5�Q�*�/ �/�6�+�5�D�: 
���;�)�3�,�8�6�<�/�6 �0�5�+�,�=�; �<�?�5�0�2�@ �< �6�)�3�(�9�:�0 �4�,�+�?�0 �+�0�(��
�.�,�5�A�?�6�; �( �4�,�:�(�4�6�8�-�C�?�6�; ���M�I�������� �E�9�:�5�, �7�6�+�(�5�0�,���� 

���)�9�(�/ ���6�8�� �< �9�2�E�4�(�5�Q�*�/ �S�0�,�8�5�>�*�/ �)�8�0�+�3�0�*�0�(�*�/ �1�, 
�<�(�8�0�(�)�0�3�5�Q ���:�(�)�� �	���� � �8�, �9�:�(�8�N�0�, �7�(�3�,�6�?�6�0�*�2�A �S�0�,�8�5�, 
�)�8�0�+�3�0�*�, �1�, �*�/�(�8�(�2�:�,�8�0�9�:�0�*�2�Q �<�>�N�N�B �6�)�9�(�/ �*�,�3�2�6�<�A�/�6 
�6�8�.�(�5�0�*�2�A�/�6 �;�/�3�B�2�( �9�6 �9�:�;�7�U�6�4 �7�8�,�4�,�5�> �?�6�+�7�6�<�,��
�+�(�1�E�*�0�4 �/�8�(�5�0�*�0 �4�,�:�(�(�5�:�8�(�*�0�:���9�,�4�0�.�8�(�-�0�:���7�8�, �4�3�(�+�N�0�, 
�7�(�3�,�6�?�6�0�*�2�A �S�0�,�8�5�, �)�8�0�+�3�0�*�,�� �5�(�6�7�(�2�� �5�B�?�2�> �6�)�9�(�/ 
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�� �� �#�6�P�;�E �'�9�.�;�E ���(�)�&���#�$�*�L �2�@ �.�9���� �B �@�9�.�S�6���� �� �� �?�9�<�B�6�;�?�8�<���4�2�9�;�6�0�8�F �>�A�1�;�F �=�<�9�2 ��� �����)�#�� �"���� ������������ �
 �� �:�.�4�;�2�D�6�@�<�B�F �9�<�P�6�?�8�E 
���(�)�&���#�$�*�L �2�@ �.�9���� ������������ �� �� �>�<�P�V�.�B�?�8�F �>�A�1�;�F �=�<�9�2�� �� �� �>�A�1�;�6�.�;�?�8�2 �>�A�1�;�F �=�<�9�2 ���(�)�&���#�$�*�L �2�@ �.�9���� ������������ �� �� �=�>�A�5 ���.�;�8�<�B�E���*�<��
�9�<�B�2�0�� �� �� �+�.�?�5�6�;�4�@�<�; ���<���� �$�5�6�< ���!���*���#�(�����!�������$�'�(���&�"���#�� ������������ �� �� �)�'���' �O�@�.�;�1�.�>�1 �'���$���� ��� ���#���� ���� �'�������&���$�����'�(�� � � ��
�!���*���#�(�)���!�� ������ �������
���� �; �� �=�<�S�2�@ �B�D�<�>�6�2�8�� �� �;�2�/�<�9�6 �?�@�.�;�<�B�2�;�F 

�0�2�9�8�<�B�F�5�< �<�>�4�.�;�6�0�8�F�5�< �A�5�9�G�8�. �. �?�@�A�=�2�V �=�>�2�:�2�;�C �.�;��
�@�>�.�0�6�@���:�2�@�.�.�;�@�>�.�0�6�@�� �)�B�2�1�2�;�Q �?�@�A�=�2�V �=�>�2�:�2�;�C �B �<�/�6��
�1�B�<�0�5 �B�C�S�9�2�;�2�;�Q�0�5 �?�8�A�=�6�;�E�0�5 �6�;�1�6�8�A�7�2 �?�8�<�;�S�2�;�6�2 
�O�@�E�1�6�. �B�Q�D�;�.�:�;�2�7�O�G�0�5 �0�5�2�:�6�0�8�Q�0�5 �D�:�6�2�; �B �O�@�>�A�8�@�I�>�2 
�<�>�4�.�;�6�0�8�2�7 �5�:�<�@�C �. �D �������U�.�1�A �?�I�S�.�?�;�<�?�@�6 �;�2�1�E�B�. �;�E��
�1�2�7 �;�. �2�B�2�;�@�A�E�9�;�2 �.�8�@�G�B�;�2 �0�5�2�:�6�0�8�F �6�;�@�2�>�.�8�0�6�2 �? �>�A�1��
�;�Q�:�6 �=�>�B�8�.�:�6�� �#�6�2�7�2 �B�O�.�8 �B�C�9�I�S�2�;�E �=�<�D�6�@�G�B�;�. �I�9�<�5�. 
�<�>�4�.�;�6�0�8�2�7 �5�:�<�@�C �B �4�2�<�9�<�4�6�0�8�2�7 �:�6�;�A�9�<�?�@�6�� 
�#�. �D�E�8�9�.�1�2 �0�5�2�:�6�0�8�F�5�< �D�9�<�P�2�;�6�. �:�<�P�;�< �?�8�I�:�.�;�F 
�5�<�>�;�6�;�C �=�<�B�.�P�<�B�.�W �D�. �0�5�2�:�6�0�8�C �D�;�.�S�;�2 �;�2�>�<�B�;�<��
�>�<�1�F�� �%�>�6�2�:�2�>�;�Q �<�/�?�.�5 �5�9�.�B�;�Q�0�5 �D�9�<�P�6�2�8 �7�2 �B�O�.�8 
�B�2�U�:�6 �1�<�/�>�2 �=�<�>�<�B�;�.�@�2�U�;�Q �?�< �O�@�.�;�1�.�>�1�<�: �'���$���� 
��� ���#�� �2�@ �.�9���� �������
�� �. �7�2 �=�<�1�<�/�;�Q �<�/�?�.�5�A �@�Q�0�5�@�< 
�D�9�<�P�6�2�8 �B �S�6�2�>�;�C�0�5 �/�>�6�1�9�6�0�6�.�0�5 �6�;�Q�0�5 �<�/�9�.�?�@�G�� �;�.�=�>�� 
�B �=�>�E�0�6 �!���*���#�(�����!�� �. ���$�'�(���&�"���#�� ������������ �. 
�T�.�9�O�G�0�5 �.�A�@�<�>�<�B ���@�.�/�� ������ �)�'���' �O�@�.�;�1�.�>�1 �S�6�2�>�;�2�7 
�/�>�6�1�9�6�0�2 �'���$���� �/�<�9 �D�B�<�9�2�;�Q �? �<�5�U�.�1�<�: �;�. �1�<�/�>�2 
�1�2�3�6�;�<�B�.�;�I �9�<�8�.�9�6���0�6�A�� �=�2�@�>�<�9�<�4�6�0�8�I �0�5�.�>�.�8�@�2�>�6�?�@�6�8�A �. 
�0�2�9�8�<�B�I �0�5�2�:�6�0�8�I �.�;�.�9�Q�D�A �=�>�B�8�<�B�� �;�. �8�@�<�>�2�7 �=�.�>�@�6��
�0�6�=�<�B�.�9�< �
�� �9�.�/�<�>�.�@�H�>�6�G �D �0�2�9�F�5�< �?�B�2�@�.�� 

���6�?�@�>�6�/�I�0�6�. �5�9�.�B�;�Q�0�5 �=�>�B�8�<�B �B �?�I�/�<�>�<�0�5 �B�D�<�>�6�2�8 
�S�6�2�>�;�C�0�5 �/�>�6�1�9�G�0 �7�2 �8�<�;�@�>�<�9�<�B�.�;�E �B �=�>�B�<�: �>�.�1�2 �1�2�@�>�6��
�@�6�0�8�<�A �3�>�.�8�0�6�<�A�� �B �1�>�A�5�<�: �>�.�1�2 �1�6�.�4�2�;�2�@�6�0�8�Q�:�6 �:�6��
�;�2�>�E�9�:�6 �.�8�< �=�C�>�6�@�� �>�2�?�=�� �B �;�6�2�8�@�<�>�Q�0�5 �=�>�G�=�.�1�<�0�5 �A�5�9�6��
�S�6�@�.�;�:�6�� 

�* �1�6�.�4�>�.�:�2 �'���"���#���#� �� ���6�; �������&���"�$�*�����'�(����
���������*�� ������������ �8�@�<�>�Q �A�:�<�P�V�A�7�2 �0�5�2�:�6�0�8�C �8�9�.�?�6�3�6�8�<��
�B�.�W �:�2�@�.�:�<�>�3�G�@�C�� �9�2�P�6�. �?�8�I�:�.�;�F �B�D�<�>�8�C �=�>�2�B�.�P�;�2 
�B �=�<�9�6 �P�2�9�2�D�;�.�@�<���5�<�>�2�S�;�.�@�Q�0�5 �.�9�A�:�<�?�6�9�6�8�E�@�<�B�Q�0�5 
�5�<�>�;�G�; ���������� �.�9�A�:�<�?�6�9�6�8�E�@�<�B�Q�0�5 �5�<�>�;�G�; ������ �. �;�. �5�>�.��
�;�6�0�6 �G�9�<�B�6�@�<���B�E�=�2�;�.�@�Q�0�5 �5�<�>�;�G�; ���,���� ���<�/�>�� ������ 

�$�/�>�� �� � �9�.�?�6�3�6�8�.�S�;�Q �1�6�.�4�>�.�: �'���"���#���#� �� ���6�; �������&���"�$�*����
�'�(�����������*�� ���������� 

�(�C�=�C �5�<�>�;�G�;�� �� �� �.�9�A�:�<�?�6�9�6�8�E�@�<�B�F �5�<�>�;�6�;�C�� ���� �� �P�2�9�2�D�6�@�<���:�.�4�;�2��
�D�6�E�9�;�2 �.�9�A�:�<�?�6�9�6�8�E�@�<�B�F �5�<�>�;�6�;�C�� ������ �� �.�9�8�.�9�6�0�8�F �.�9�A�:�<�?�6�9�6�8�E�@�<�B�F 
�5�<�>�;�6�;�C�� ���* �� �B�E�=�2�;�.�@�F �.�9�A�:�<�?�6�9�6�8�E�@�<�B�F �5�<�>�;�6�;�C�� �* �� �P�2�9�2�D�6�@�<��
���:�.�4�;�2�D�6�E�9�;�2���8�>�2�:�6�@�S �.�9�A�:�<�?�6�9�6�8�E�@�<�B�F �5�<�>�;�6�;�C�� �*�� �� �*���� �� �P�2�9�2��
�D�6�@�<���:�.�4�;�2�D�6�E�9�;�<���8�>�2�:�6�@�F �A�9�@�>�.�/�E�D�6�0�8�S �<�>�@�<�5�<�>�;�6�;�C�� �*������ �� �.�9�8�.��
�9�6�0�8�F �A�9�@�>�.�/�E�D�6�0�8�S �<�>�@�<�5�<�>�;�6�;�C�� ���, �� �.�9�8�.�9�6�0�8�<���5�9�6�;�6�@�F �/�E�D�6�0�8�F 
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Bratislava), RAD. - radiometric gammaspcctrometry (Inštitúte 
of Geology, Slovák Academy of Sciences, Bratislava), PYR. -
pyrolysis (Central Inštitúte of Geology, Brno). 

Table 6 
Mean contents of trace elements, Corg, U and Th in black shales 
at other locations in the Spišsko-gemerské rudohorie Mts. 

Table 6 - continued 

Explanations: contents in ppm, C ^ in wt. %, denominator gives 
the number of samples 
Methods: OES - optical emission spectrometry (Inštitúte of 
Geology, Faculty of Natural Sciences, Comenius University, 
Bratislava), AAS - atomic absorption spectrometry (Inštitúte of 
Geology, Faculty of Natural Sciences, Comenius University, 
Bratislava), RAD. — radiometric gammaspcctrometry (Inštitúte 
of Geology, Slovák Academy of Sciences, Bratislava), PYR. -
pyrolysis (Central Inštitúte of Geology, Brno). 
Locations: 1 - Kociha, 2 - Hanková-Brdárka, 3 - Kobeliarovo, 
4 — Volovec, 5 - �����U�7�<�J�� �� �� �#�/�@�B�7�<�9�=�D �&�=�B�=�9�� �� �� ���3�;�3�@�A�9�J 
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by Gross and Kohler. My mistake was that I 
took seriously the dáta presented by GROSS et 
al. (1984). 

Gross and Kohler in fact criticize them-
selves, I mean their former publication. Unfor-
tunatelly the reader is not aware of this fact. 

The write that Westwalewicz-Mogilska who 
knows only forth articles written by Slovák geo-
logists is not competent enough to interpret the 
sedimentation of ICPB. In contrast they con-
sider themselves specialists because they háve 
been working on this problém for 30 years. It is 
hardly to accept this sort of argumentation. 

Gross and Kohler in their publication quoted 
only two former articles of Marschalko, the 
eminent Slovák sedimentologist who is an ex­
pert on flysch sedimentation of ICPB. Only 
enough more recent Marschalko's papers, well 
known and appreciated abroad are not men-
tioned in Gross and Kôhler's article. Mar­
schalko is the author who applied a submarine 
fans model for the ICPB flysch sedimentation 
(MARSCHALKO, 1987). It is a pitty that his col-
leagues do not known this paper. 

Gross and Kohler (p. 102) propose to show 
the reál facts in the Slovák Carpathians to 
Polish geologists. I would like to assure the 
Slovák colleagues that I am very eager to know 

better the Slovák Carpathians. I háve always 
been for mutual cooperation between Polish and 
Slovák geologists in the Carpathian región. I am 
súre that the best thing to do is to také a ham-
mer and rucksack and go together in the field in 
order to clear up the problems. The scientifíc 
discussion is always requested in geology but I 
am very sorry to say that Gross and Kôhler's 
polemic is not constructive. 
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