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Od Redakcji 
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From the Editorial board  

The province of Opole ranks amongst those regions in Poland that are richest in 
�S�D�O�D�H�R�Q�W�R�O�R�J�L�F�D�O���W�U�H�D�V�X�U�H�V�����/�D�W�H���7�U�L�D�V�V�L�F���E�R�Q�H���D�F�F�X�P�X�O�D�W�L�R�Q�V���D�W���.�U�D�V�L�H�M�y�Z�����H�D�U�O�\���7�U�L�D�V�V�L�F��
vertebrate fossils from Gogolin, mid-Triassic marine invertebrates from the wider Opole area, 
Jurassic fossils from Faustianka, Cretaceous fossils from the Odra quarry in Opole or 
Pleistocene megafaunal remains spring to mind here. To date, we have no idea how many 
more surprises the earth around Opole has to offer. The Laboratory of Palaeobiology of the 
�8�Q�L�Y�H�U�V�L�W�\���R�I���2�S�R�O�H�����W�R�J�H�W�K�H�U���Z�L�W�K���W�K�H���³�'�L�Q�R�S�D�U�N�´���6�R�F�L�H�W�\���V�X�S�S�R�U�W�H�G���E�\���³�'�H�O�W�D�´���6�R�F�L�H�W�\���D�Q�G��
the Opole City Administration, organised a conference in celebration of nearly ten years of 
collaboration in developing palaeontological research in the Opole region. There not only the 
latest research of the unique material �I�U�R�P���.�U�D�V�L�H�M�y�Z���Z�H�U�H���G�H�P�R�Q�V�W�U�D�W�H�G, but also other 
projects were presented as a result of studies inspired by this locality and linked to the great 
palaeontological potential of the province of Opole. The present monograph contains only a 
selection of the conference presentations. The first three chapters are in Polish, because they 
relate to the history of �W�K�H���³�'�L�Q�R�S�D�U�N�´���6�R�F�L�H�W�\, the discovery of �W�K�H���.�U�D�V�L�H�M�y�Z��bone beds and 
the development of scientific research there, and are intended for the general public in Poland. 
The remaining chapters, all in English, focus on results of current studies and are addressed to 
the international scientific community. 
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�=���L�Q�L�F�M�D�W�\�Z�\���Z�á�D�G�]���Z�R�M�H�Z�y�G�]�W�Z�D���R�S�R�O�V�N�L�H�J�R�����J�P�L�Q�\���2�]�L�P�H�N���R�U�D�]���J�P�L�Q�\��

�.�R�O�R�Q�R�Z�V�N�L�H�����X�W�Z�R�U�]�R�Q�R���Z�������������U�R�N�X���6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���Ä�'�,�1�2�3�$�5�.�´�����:���V�N�á�D�G�]�L�H���N�R�Pitetu 

�]�D�á�R�*�\�F�L�H�O�V�N�L�H�J�R���]�Q�D�O�H�(�O�L���V�L�
�����5�\�V�]�D�U�G���*�D�O�O�D, �y�Z�F�]�H�V�Q�\���Z�L�F�H�P�D�U�V�]�D�á�H�N���Z�R�M�H�Z�y�G�]�W�Z�D��

�R�S�R�O�V�N�L�H�J�R�����]�D�V�W�
�S�F�D���E�X�U�P�L�V�W�U�]�D���2�]�L�P�N�D���0�D�U�H�N���.�R�U�Q�L�D�N���R�U�D�]���E�X�U�P�L�V�W�U�]���J�P�L�Q�\���.�R�O�R�Q�R�Z�V�N�L�H��

�-�y�]�H�I���.�R�W�\�������:���W�\�P���R�N�U�H�V�L�H, �M�H�G�Q�\�P���]���J�á�y�Z�Q�\�F�K���]�D�G�D�����6�W�R�Z�D�U�]�\�V�]�H�Q�L�D���E�\�á�R���G�R�S�U�R�Z�D�G�]�H�Qie 

do zagospodarowania i �S�U�]�H�]�Q�D�F�]�H�Q�L�D���G�R���X�*�\�W�N�R�Z�D�Q�L�D���W�H�U�H�Q�X���Z�\�N�R�S�D�O�L�V�N���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�\�F�K��

z �X�Z�]�J�O�
�G�Q�L�H�Q�L�H�P���I�X�Q�N�F�M�L���Q�D�X�N�R�Z�R-badawczej, rekreacyjnej i muzealno-wystawienniczej, 

�R�U�D�]���U�R�]�Z�y�M���L�Q�I�U�D�V�W�U�X�N�W�X�U�\���W�H�F�K�Q�L�F�]�Q�H�M�����=�H���Z�]�J�O�
�G�X���Q�D���Z�L�H�O�N�R���ü���L �U�D�Q�J�
���R�G�N�U�\�F�L�D�� w celu 

�]�D�E�H�]�S�L�H�F�]�H�Q�L�D���N�R���F�L���W�U�L�D�V�R�Z�\�F�K���]�Z�L�H�U�]���W���O���G�R�Z�\�F�K�����Z�������������U�R�N�X���S�R�G�M�
�W�R���V�L�
���E�X�G�R�Z�\��

pawilonu paleontologicznego w Krasiejowie. 

�3�R�P�L�P�R���Z�L�H�O�X���S�U�]�H�V�]�N�y�G���L �W�U�X�G�Q�R���F�L���S�U�]�\���E�X�G�R�Z�L�H���S�D�Z�L�O�R�Q�X���Z���W�D�N���W�U�X�G�Q�\�P���W�H�U�H�Q�L�H�����Z��

�V�L�H�U�S�Q�L�X�������������U�R�N�X���]�D�N�R���F�]�R�Q�R���E�X�G�R�Z�
�����L���X�G�R�V�W�
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�Z�]�J�O�
�G�X���Q�D���S�R�Q�D�G�O�R�N�D�O�Q�\���F�K�D�U�D�N�W�H�U���W�H�J�R���S�U�]�H�G�V�L�
�Z�]�L�
�F�L�D���R�U�D�]���Z�L�H�O�R�S�á�D�V�]�F�]�\�]�Q�R�Z�\���]�D�N�U�H�V��

�G�]�L�D�á�D�����6�W�R�Z�D�U�]�\�V�]�H�Q�L�D�����G�X�*�\�P���]�Q�D�F�]�H�Q�L�H�P���G�O�D���U�R�]�Z�R�M�X���L���S�U�R�P�R�F�M�L���E�\�á�R���Z���W�\�P���F�]�D�V�L�H��

�Q�D�Z�L���]�\�Z�D�Q�L�H �Q�R�Z�\�F�K���N�R�Q�W�D�N�W�y�Z���N�U�D�M�R�Z�\�F�K���L���]�D�J�Uanicznych. �0�L�H�M�V�F�H���R�G�N�U�\�ü��

�S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�\�F�K���F�R�U�D�]���F�]�
���F�L�H�M���R�G�Z�L�H�G�]�D�O�L���Q�D�X�N�R�Z�F�\�����N�W�y�U�]�\���R�G�������������U�R�N�X���S�R�G�M�
�O�L��na 

terenie k�U�D�V�L�H�M�R�Z�V�N�L�H�M���Q�L�H�F�N�L���V�\�V�W�H�P�D�W�\�F�]�Q�H���S�U�D�F�H���Z�\�N�R�S�D�O�L�V�N�R�Z�H�����3�L�R�Q�L�H�U�H�P���R�G�N�U�\�ü���V�W�D�á���V�L�
��

prof. Jerzy Dzik z Polskiej Akademii Nauk z Warszawy, �N�W�y�U�\���Z�������������U�R�N�X���G�R�N�R�Q�D�á��

pierwszego odkrycia w Krasiejowie. Od roku 2002, �Q�D�G�]�y�U���P�H�U�\�W�R�U�\�F�]�Q�\���Q�D�G���V�W�D�Q�R�Z�L�V�N�L�H�P��

�S�U�]�H�M�
�O�L���S�U�D�F�R�Z�Q�L�F�\���.�D�W�H�G�U�\���%�L�R�V�\�V�W�H�P�D�W�\�N�L���8�Q�L�Z�H�U�V�\�W�H�W�X���2�S�R�O�V�N�L�H�J�R���] prof. Adamem 

Bodziochem na czele. 
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�S�Q�L�R�Q�\���G�O�D���]�Z�L�H�G�]�D�M���F�\�F�K���S�U�]�H�]���V�L�H�G�H�P��
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Od Redakcji 

Województwo opolskie jest jednym z najbogatszych w paleontologiczne skarby województw 
�3�R�O�V�N�L�����1�D�J�U�R�P�D�G�]�H�Q�L�H���V�N�D�P�L�H�Q�L�D�á�R���F�L���S�y�(�Q�R�W�U�L�D�V�R�Z�\�F�K���N�U�
�J�R�Z�F�y�Z���Z���.�U�D�V�L�H�M�R�Z�L�H�����V�]�F�]���W�N�L��
�N�U�
�J�R�Z�F�y�Z���]���G�R�O�Q�H�J�R���W�U�L�D�V�X���Z���*�R�J�R�O�L�Q�L�H�����P�R�U�V�N�L�H���E�H�]�N�U�
�J�R�Z�F�H���W�U�L�D�V�X�����U�R�G�N�R�Z�H�J�R�����M�X�U�D�M�V�N�L�H��
�V�N�D�P�L�H�Q�L�D�á�R���F�L���]���)�D�X�V�W�L�D�Q�N�L�����N�U�H�G�R�Z�H���]���2�S�R�O�D�����F�]�\���V�]�F�]���W�N�L���S�O�H�M�V�W�R�F�H���V�N�L�H�M���P�H�J�D�Iauny, to 
�W�\�O�N�R���F�]�
���ü���]���Q�L�F�K�����N�W�y�U�����P�R�*�Q�D���Z�\�P�L�H�Q�L�ü���Q�D���V�D�P�\�P���S�R�F�]���W�N�X�����'�R���W�H�M���S�R�U�\���Q�L�H���Z�L�D�G�R�P�R�����L�O�H��
�M�H�V�]�F�]�H���Q�L�H�V�S�R�G�]�L�D�Q�H�N���]�D�Z�L�H�U�D���Z���V�R�E�L�H���R�S�R�O�V�N�D���]�L�H�P�L�D�����F�]�H�J�R���G�R�Z�R�G�H�P���M�H�V�W���P�L�
�G�]�\���L�Q�Q�\�P�L��
�Q�L�Q�L�H�M�V�]�D���S�U�D�F�D�����=�D�N�á�D�G���3�D�O�H�R�E�L�R�O�R�J�L�L���8�Q�L�Z�H�U�V�\�W�H�W�X���2�S�R�O�V�N�L�H�J�R���U�D�]�H�P���]�H��Stowarzyszeniem 
�'�L�Q�R�S�D�U�N�����S�U�]�\���Z�V�S�D�U�F�L�X���6�W�R�Z�D�U�]�\�V�]�H�Q�L�D���'�H�O�W�D���L���8�U�]�
�G�X���0�D�U�V�]�D�á�N�R�Z�V�N�L�H�J�R���:�R�M�H�Z�y�G�]�W�Z�D��
�2�S�R�O�V�N�L�H�J�R�����]�R�U�J�D�Q�L�]�R�Z�D�á���N�R�Q�I�H�U�H�Q�F�M�
���G�O�D���X�K�R�Q�R�U�R�Z�D�Q�L�D���E�O�L�V�N�R���G�]�L�H�V�L�
�F�L�R�O�H�W�Q�L�H�M���Z�V�S�y�á�S�U�D�F�\��
�Z���]�D�N�U�H�V�L�H���U�R�]�Z�R�M�X���E�D�G�D�����S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�\�F�K���Q�D���2�S�R�O�V�]�F�]�\�(�Q�L�H�����=�R�V�W�D�á�\���Q�D���Q�L�H�M��
�S�U�]�H�G�V�W�D�Z�L�R�Q�H���Q�L�H���W�\�O�N�R���Q�D�M�Q�R�Z�V�]�H���R�V�L���J�Q�L�
�F�L�D���E�D�G�D�����Q�D���X�Q�L�N�D�W�R�Z�\�P���P�D�W�H�U�L�D�O�H���]�H���V�W�D�Q�R�Z�L�V�N�D��
�Z���.�U�D�V�L�H�M�R�Z�L�H�����D�O�H���U�y�Z�Q�L�H�*���L�Q�Q�\�F�K�����Z�\�Q�L�N�D�M���F�\�F�K���Z���]�Q�D�F�]�Q�H�M���P�L�H�U�]�H���]���S�R�V�]�X�N�L�Z�D����
�]�D�L�Q�V�S�L�U�R�Z�D�Q�\�F�K���W�\�P���Z�á�D���Q�L�H���V�W�D�Q�R�Z�L�V�N�L�H�P���L���]�Z�L���]�D�Q�\�F�K���]���Z�L�H�O�N�L�P���S�R�W�H�Q�F�M�D�á�H�P��
�S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�\�P���Z�R�M�H�Z�y�G�]�W�Z�D���R�S�R�O�V�N�L�H�J�R�����0�R�Q�R�J�U�D�I�L�D���]�D�Z�L�H�U�D���W�\�O�N�R���F�]�
���ü���P�D�W�H�U�L�D�á�y�Z��
�]�D�S�U�H�]�H�Q�W�R�Z�D�Q�\�F�K���Q�D���N�R�Q�I�H�U�H�Q�F�M�L�����7�U�]�\���S�L�H�U�Z�V�]�H���U�R�]�G�]�L�D�á�\���V�����Q�D�S�L�V�D�Q�H���Z���M�
�]�\�N�X���S�R�O�V�N�L�P����
�S�R�Q�L�H�Z�D�*���G�R�W�\�F�]�����K�L�V�W�R�U�L�L���6�W�R�Z�D�U�]�\�V�]�H�Q�L�D���'�L�Q�R�S�D�U�N�����R�G�N�U�\�F�L�D���Z�D�U�V�W�Z���N�R�V�W�Q�\�F�K���Z��
Krasiej�R�Z�L�H���R�U�D�]���U�R�]�Z�R�M�X���E�D�G�D�����Q�D�X�N�R�Z�\�F�K�����L���V�����S�U�]�H�]�Q�D�F�]�R�Q�H���G�O�D���V�]�H�U�R�N�L�H�J�R���N�U�
�J�X��
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�V�����V�N�L�H�U�R�Z�D�Q�H���G�R���P�L�
�G�]�\�Q�D�U�R�G�R�Z�H�M���V�S�R�á�H�F�]�Q�R���F�L���Q�D�X�N�R�Z�H�M�� 

 

From the Editorial board  

The province of Opole ranks amongst those regions in Poland that are richest in 
�S�D�O�D�H�R�Q�W�R�O�R�J�L�F�D�O���W�U�H�D�V�X�U�H�V�����/�D�W�H���7�U�L�D�V�V�L�F���E�R�Q�H���D�F�F�X�P�X�O�D�W�L�R�Q�V���D�W���.�U�D�V�L�H�M�y�Z�����H�D�U�O�\���7�U�L�D�V�V�L�F��
vertebrate fossils from Gogolin, mid-Triassic marine invertebrates from the wider Opole area, 
Jurassic fossils from Faustianka, Cretaceous fossils from the Odra quarry in Opole or 
Pleistocene megafaunal remains spring to mind here. To date, we have no idea how many 
more surprises the earth around Opole has to offer. The Laboratory of Palaeobiology of the 
�8�Q�L�Y�H�U�V�L�W�\���R�I���2�S�R�O�H�����W�R�J�H�W�K�H�U���Z�L�W�K���W�K�H���³�'�L�Q�R�S�D�U�N�´���6�R�F�L�H�W�\���V�X�S�S�R�U�W�H�G���E�\���³�'�H�O�W�D�´���6�R�F�L�H�W�\���D�Q�G��
the Opole City Administration, organised a conference in celebration of nearly ten years of 
collaboration in developing palaeontological research in the Opole region. There not only the 
latest research of the unique material �I�U�R�P���.�U�D�V�L�H�M�y�Z���Z�H�U�H���G�H�P�R�Q�V�W�U�D�W�H�G, but also other 
projects were presented as a result of studies inspired by this locality and linked to the great 
palaeontological potential of the province of Opole. The present monograph contains only a 
selection of the conference presentations. The first three chapters are in Polish, because they 
relate to the history of �W�K�H���³�'�L�Q�R�S�D�U�N�´���6�R�F�L�H�W�\, the discovery of �W�K�H���.�U�D�V�L�H�M�y�Z��bone beds and 
the development of scientific research there, and are intended for the general public in Poland. 
The remaining chapters, all in English, focus on results of current studies and are addressed to 
the international scientific community. 
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Summary 

 

In 2003, the province of Opole and the municipalities of Kolonowskie and Ozimek, took the 

initiative to found the "Dinopark" Society. In those years, one of the principal tasks of the 

society was to determine land use and to earmark areas for palaeontological excavations, 

inclusive of research, recreation and museum and exhibition space, as well as the 

development of technical infrastructure.��In 2004, the construction of the palaeontological 

pavilion was started on the quarry grounds near the village of �.�U�D�V�L�H�M�y�Z.��In August 2006, the 

building was ready to be opened to the public. Since 2000, scientific (palaeontological) 

excavations have been carried out here by a range of scientific and educational organisations. 

Professor J. Dzik of the Institute of Palaeobiology (Polish Academy of Sciences) played the 

pioneer role in these investigations. From 2002 onwards, excavation work has been provided 

by the Laboratory of Palaeobiology at the Department of Biosystematics of the University of 

Opole, headed by Professor A. Bodzioch. In 2006-�������������W�K�H���³�'�L�Q�R�S�D�U�N�´���6�R�F�L�H�W�\���L�Q�L�W�L�D�W�H�G��

business activities at in the palaeontological pavilion which – being the main attraction at 

�.�U�D�V�L�H�M�y�Z��– is open to the public seven days a week.��The society also commenced design of a 

website and had driveways and parking places built. 
Delta Society, the owner of Jurassic parks �D�W���%�D�á�W�y�Z��and Solec Kujawski, won the 

tender for development of the area surrounding the palaeontological pavilion. Their 

investments led to the realisation and creation of the largest JuraPark in Poland.��"Dinopark" 

Society also decided to co-operate with both the municipality of Opole and Opole Zoological 

Garden in promotional activities. This co-operation concerns jointly organised cultural events, 

�R�S�S�R�U�W�X�Q�L�W�L�H�V���W�R���S�O�D�F�H���E�D�Q�Q�H�U�V���R�I���S�D�U�W�Q�H�U�V�¶���D�F�W�L�Y�L�W�L�H�V����distribution of promotional materials, 

and an exhibition showcase presenting a reconstruction of the pre-dinosaur Silesaurus 

opolensis. 
Thanks to the co-operation with the University of Opole, the unique bone beds have 

been receiving the highest level of protection.��On January 26, 2011, the Senate of the 

University of Opole passed a resolution to acquire  the palaeontological pavilion on a free-of-

charge basis, to serve the development of a palaeontological field station. 
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�ü���G�D�O�V�]�H�M��

�G�R�E�U�H�M���Z�V�S�y�á�S�U�D�F�\���]���V�D�P�R�U�]���G�H�P���J�P�L�Q�\���2�]�L�P�H�N���R�U�D�]���V�D�P�R�U�]���G�H�P���Z�R�M�H�Z�y�G�]�W�Z�D���R�S�R�O�V�N�L�H�J�R����

�6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���´�'�,�1�2�3�$�5�.�´���S�R�V�W�D�Q�R�Z�L�á�R���U�y�Z�Q�L�H�*���Z�V�S�y�á�S�U�D�F�R�Z�D�ü���]���J�P�L�Q�����2�S�R�O�H���R�U�D�]��

�2�S�R�O�V�N�L�P���2�J�U�R�G�H�P���=�R�R�O�R�J�L�F�]�Q�\�P���Z���]�D�N�U�H�V�L�H���G�]�L�D�á�D�����S�U�R�P�R�F�\�M�Q�\�F�K�����:�V�S�y�á�S�U�D�F�D���G�R�W�\�F�]�\�á�D��

�Z�V�S�y�á�R�U�J�D�Q�L�]�D�F�M�L���L�P�S�U�H�]���N�X�O�W�X�U�D�O�Q�\�F�K�����P�R�*�O�L�Z�R���F�L���X�P�L�H�V�]�F�]�D�Q�L�D���Q�D���W�H�U�H�Q�L�H���R�E�M�
�W�\�P��

�G�]�L�D�á�D�O�Q�R���F�L�����S�D�U�W�Q�H�U�D���E�D�Q�H�U�y�Z�����G�\�V�W�U�\�E�X�R�Z�D�Q�L�D���P�D�W�H�U�L�D�á�y�Z���S�U�R�P�R�F�\�M�Q�\�F�K���R�U�D�]���H�N�V�S�R�]�\�F�M�L��

�J�D�E�O�R�W�\���S�U�H�]�H�Q�W�X�M���F�H�M���V�\�O�Z�H�W�N�
��pradinozaura Silesaurus opolensis. 

�6�]�F�]�H�J�y�O�Q�����X�Z�D�J�����R�E�M�
�W�R���V�]�H�U�H�J���G�]�L�D�á�D�����H�G�X�N�D�F�\�M�Q�\�F�K���V�Nierowanych do dzieci i 

�P�á�R�G�]�L�H�*�\���V�]�N�R�O�Q�H�M���R�U�D�]���G�R���V�W�X�G�H�Q�W�y�Z�����2�E�H�M�P�R�Z�D�á�\���R�Q�H���P���L�Q�����R�U�J�D�Q�L�]�R�Z�D�Q�L�H���Z�D�U�V�]�W�D�W�y�Z��

�S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�\�F�K���L���S�O�H�Q�H�U�y�Z���S�O�D�V�W�\�F�]�Q�\�F�K���Q�D���W�H�U�H�Q�L�H���Z�\�N�R�S�D�O�L�V�N���Z���.�U�D�V�L�H�M�R�Z�L�H�����R�E�M�
�W�\�F�K��

patronatem Uniwersytetu Opolskiego. 

W dziedzinie nauki, �J�á�y�Z�Q�H���]�D�G�D�Q�L�D���G�R�W�\�F�]�\�á�\�����]�D�E�H�]�S�L�H�F�]�H�Q�L�D���H�N�V�S�R�]�\�F�M�L�����S�U�D�F��

�E�D�G�D�Z�F�]�\�F�K���Z���S�D�Z�L�O�R�Q�L�H�����S�U�D�F���Z���R�E�V�]�D�U�]�H���F�K�U�R�Q�L�R�Q�\�P�����R�U�J�D�Q�L�]�D�F�M�L���R�E�R�]�y�Z���Q�D�X�N�R�Z�R-

�E�D�G�D�Z�F�]�\�F�K���R�U�D�]���R�U�J�D�Q�L�]�D�F�M�L���N�R�Q�I�H�U�H�Q�F�M�L���Q�D�X�N�R�Z�\�F�K�����'�]�L�
�N�L���Z�V�S�y�á�S�U�D�F�\���]���8�Q�L�Z�H�U�V�\�W�H�W�H�P��

Opolskim, �N�R���F�L�R�Q�R���Q�H���S�R�N�á�D�G�\���Z���.�U�D�V�L�H�M�R�Z�L�H���R�W�U�]�\�P�D�á�\���Q�D�M�Z�\�*�V�]�\���V�W�R�S�L�H�����R�F�K�U�R�Q�\�� 

�:���]�Z�L���]�N�X���]���I�D�N�W�H�P�����L�*���]�U�H�D�O�L�]�R�Z�D�Q�H���]�R�V�W�D�á�R���J�á�y�Z�Q�H���]�D�G�D�Q�L�H, �M�D�N�L�H���S�R�V�W�D�Z�L�á�R���V�R�E�L�H��

�6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���'�L�Q�R�S�D�U�N�����V�D�P�R�U�]���G���Z�R�M�H�Z�y�G�]�W�Z�D�����J�P�L�Q�\���2�]�L�P�H�N���L���.�R�O�R�Q�R�Z�V�N�L�H���S�R�G�M�
�á�\��

�G�H�F�\�]�M�
���R���U�R�]�Z�L���]�D�Q�L�X���6�W�R�Z�D�U�]�\�V�]�H�Q�L�D���R�U�D�]���]�G�H�F�\�G�R�Z�D�á�\�����L�*���S�D�Z�L�O�R�Q���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�\���R�U�D�]��

�G�R�P�H�N���O�H�W�Q�L�V�N�R�Z�\���]�R�V�W�D�Q�����S�U�]�H�N�D�]�D�Q�H Uniwersytetowi Opolskiemu. �:���R�G�S�R�Z�L�H�G�]�L���Q�D���W�
��

�S�U�R�S�R�]�\�F�M�
, �������V�W�\�F�]�Q�L�D�������������U�����6�H�Q�D�W���8�Q�L�Z�H�U�V�\�W�H�W�X���2�S�R�O�V�N�L�H�J�R���S�R�G�M���á���X�F�K�Z�D�á�
���Z���V�S�U�D�Z�L�H��

�Q�L�H�R�G�S�á�D�W�Q�H�J�R���Q�D�E�\�F�L�D���S�D�Z�L�O�R�Q�X���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H�Jo, �V�á�X�*���F�H�J�R���U�R�]�Z�R�M�R�Z�L���W�H�U�H�Q�R�Z�H�M���V�W�D�F�M�L��

paleontologicznej. Od tego momentu, �]�H�V�S�y�á���G�V�����U�R�]�Z�L���]�D�Q�L�D�����6�W�R�Z�D�U�]�\�V�]�H�Q�L�D���Ä�'�,�1�2�3�$�5�.�´����

�Z���N�W�y�U�H�J�R���V�N�á�D�G���Z�F�K�R�G�]�L�O�L���S�U�]�H�G�V�W�D�Z�L�F�L�H�O�H���Z�V�]�\�V�W�N�L�F�K���W�U�]�H�F�K���V�D�P�R�U�]���G�y�Z���R�U�D�]���S�U�]�H�G�V�W�D�Z�L�F�L�H�O��
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�2�G���*�H�O�D�]�D���G�R���V�L�O�H�]�D�X�U�D�����+�L�V�W�R�U�L�D���J�y�U�Q�L�F�W�Z�D���L���R�G�N�U�\�F�L�D���N�U�
�J�R�Z�F�y�Z��

triasowych w Krasiejowie 

 

From iron to Silesaurus. The discovery of a Triassic tetrapod graveyard 

�D�Q�G���W�K�H���K�L�V�W�R�U�\���R�I���P�L�Q�L�Q�J���D�W���.�U�D�V�L�H�M�y�Z 

 

�5�R�E�H�U�W���1�L�H�G�(�Z�L�H�G�]�N�L 

Instytut Nauk Geologicznych, Uniwe�U�V�\�W�H�W���:�U�R�F�á�D�Z�V�N�L�����S�O�����0�����%�R�U�Q�D������������-���������:�U�R�F�á�D�Z�����H-mail: 

rnied@ing.uni.wroc.pl 

 
Abstrakt  

�'�R�O�L�Q�D���0�D�á�H�M���3�D�Q�Z�L���P�D���E�R�J�D�W�H���W�U�D�G�\�F�M�H���J�y�U�Q�L�F�W�Z�D���R�G�N�U�\�Z�N�R�Z�H�J�R�����]�D�F�]�\�Q�D�M���F�H���V�L�
���Z���R�N�U�H�V�L�H��

�U�]�\�P�V�N�L�P���Z�\�G�R�E�\�F�L�H�P���U�X�G���G�D�U�Q�L�R�Z�\�F�K�����(�N�V�S�O�R�D�W�R�Z�D�Q�R���M�H���W�D�N�*�H���Z�����U�H�G�Q�L�R�Z�L�H�F�]�X���R�Uaz 

�V�]�F�]�H�J�y�O�Q�L�H���L�Q�W�H�Q�V�\�Z�Q�L�H���Z���5�H�Q�H�V�D�Q�V�L�H���L���Z���;�9�,�,�,���Z�����,�á�R�Z�L�H�F���J�y�U�Q�R�W�U�L�D�V�R�Z�\���Z���.�U�D�V�L�H�M�R�Z�L�H��

�S�R�]�\�V�N�L�Z�D�Q�R���R�G���S�L�H�U�Z�V�]�H�M���G�H�N�D�G�\���;�;���Z�������S�R�F�]���W�N�R�Z�R���G�R���S�U�R�G�X�N�F�M�L���F�H�J�á�\�����D���R�G�������������G�R������������

jako surowiec niski dla cementowni w Strzelcach Op. Trias rejonu Krasiejowa wyk�D�U�W�R�Z�D�á��

�5�R�H�P�H�U���M�X�*���Z�������������U�������D�O�H���Z�D�U�V�W�Z�\���N�R���F�L�R�Q�R���Q�H���R�G�V�á�R�Q�L�á�\���V�L�
���W�X�W�D�M���G�R�S�L�H�U�R���Z���W�U�D�N�F�L�H��

�H�N�V�S�O�R�D�W�D�F�M�L���Q�D���S�U�]�H�á�R�P�L�H���O�D�W�����������������;�;���Z�����2�G�N�U�\�F�L�H���V�N�D�P�L�H�Q�L�D�á�R���F�L���N�U�
�J�R�Z�F�y�Z�����N�W�y�U�H��

�]�D�L�Q�L�F�M�R�Z�D�á�R���R�S�U�D�F�R�Z�D�Q�L�H���N�U�D�V�L�H�M�R�Z�V�N�L�H�M���I�D�X�Q�\���L���I�O�R�U�\���N�R�S�D�O�Q�H�M���S�U�]�H�]���]�H�V�S�y�á���S�U�R�I. Dzika, 

�Q�D�V�W���S�L�á�R���Z�������������U�����'�R�W�\�F�K�F�]�D�V�R�Z�\�P���H�I�H�N�W�H�P���W�\�F�K���E�D�G�D�����M�H�V�W���X�V�W�D�Q�R�Z�L�H�Q�L�H���������Q�R�Z�\�F�K��

�W�D�N�V�R�Q�y�Z�����S�X�E�O�L�N�D�F�M�D���������D�U�W�\�N�X�á�y�Z���Q�D�X�N�R�Z�\�F�K�����Z���W�\�P���������Z���F�]�D�V�R�S�L�V�P�D�F�K�����Z�L�D�W�R�Z�\�F�K���R�U�D�]��

19  �U�R�]�S�U�D�Z���G�R�N�W�R�U�V�N�L�F�K���L���P�D�J�L�V�W�H�U�V�N�L�F�K�����5�D�Q�J�D���R�G�N�U�\�F�L�D���G�R�S�U�R�Z�D�G�]�L�á�D���W�D�N�*�H���G�R���Z�Lelkiej 

�S�U�R�P�R�F�M�L���Z�L�R�V�N�L���L���F�D�á�H�J�R���U�H�J�L�R�Q�X���R�U�D�]���S�U�]�\�F�L���J�Q�
�á�D���]�Q�D�F�]�Q�\���N�D�S�L�W�D�á�����G�]�L�
�N�L���N�W�y�U�H�P�X��

�S�U�]�H�N�V�]�W�D�á�F�R�Q�R���W�H�U�H�Q���Z�\�U�R�E�L�V�N�D���J�y�U�Q�L�F�]�H�J�R���Z���Q�R�Z�R�F�]�H�V�Q�\���R�E�L�H�N�W���H�G�X�N�D�F�\�M�Q�R-rozrywkowy, 

�R�G�Z�L�H�G�]�D�Q�\���F�R�U�R�F�]�Q�L�H���S�U�]�H�]���N�L�O�N�D�V�H�W���W�\�V�L�
�F�\���W�X�U�\�V�W�y�Z���� 

 

�:�V�W�
�S 

�3�y�(�Q�\���W�U�L�D�V���W�R���H�S�R�N�D���I�X�Q�G�D�P�H�Q�W�D�O�Q�\�F�K���S�U�]�H�P�L�D�Q�����Z�L�D�W�D���N�U�
�J�R�Z�F�y�Z���O���G�R�Z�\�F�K�����'�R�P�L�Q�X�M���F�H��

�G�R�W���G���J�D�G�\���V�V�D�N�R�N�V�]�W�D�á�W�Q�H�����V�\�Q�D�S�V�\�G�\�����V�W�R�S�Q�L�R�Z�R���S�R�G�X�S�D�G�D�M�������D���L�F�K���P�L�H�M�V�F�H���S�U�]�H�M�P�X�M������

�X�O�H�J�D�M���F�H���E�X�M�Q�H�M���U�D�G�L�D�F�M�L�����L�Q�Q�H���W�D�N�V�R�Q�\���J�D�G�y�Z�����J�á�y�Z�Q�L�H���D�U�F�K�R�]�D�X�U�\�����3�R�Z�V�W�D�á�R���Z�W�H�G�\���Z�L�H�O�H��
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linii ewolucyjnych�����Z���W�\�P���G�L�Q�R�]�D�X�U�\�����N�W�y�U�H���Z�N�U�y�W�F�H���R�E�H�M�P�����S�D�Q�R�Z�D�Q�L�H���Q�D���O���G�D�F�K���Q�D���S�U�D�Z�L�H��

���������P�O�Q���O�D�W�����3�R�]�Q�D�Q�L�H���J�D�W�X�Q�N�y�Z���]���S�L�H�U�Z�V�]�\�F�K���H�W�D�S�y�Z���U�R�]�Z�R�M�X���W�\�F�K���O�L�Q�L�L���M�H�V�W���N�O�X�F�]�R�Z�H���G�O�D��

�R�G�W�Z�R�U�]�H�Q�L�D���L�F�K���I�L�O�R�J�H�Q�H�]�\�����-�H�G�Q�R�F�]�H���Q�L�H���V�F�K�\�á�H�N���W�U�L�D�V�X���W�R���R�V�W�D�W�Q�L�D���I�D�]�D���S�U�R�V�S�H�U�L�W�\��

�O�D�E�L�U�\�Q�W�R�G�R�Q�W�y�Z�����Q�D�M�Z�D�*�Q�L�H�M�V�]�H�M���J�U�X�S�\���S�L�H�U�Z�R�W�Q�\�F�K���S�á�D�]�y�Z���P�á�R�G�V�]�H�J�R���S�D�O�H�R�]�R�L�N�X���L��

�S�R�F�]���W�N�y�Z���H�U�\���P�H�]�R�]�R�L�F�]�Q�H�M�����'�O�D�W�H�J�R���W�H�*���N�D�*�G�H���E�R�J�D�W�H���V�W�D�Q�R�Z�L�V�N�R���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H��

�G�R�N�X�P�H�Q�W�X�M���F�H���y�Z���R�G�F�L�Q�H�N���F�]�D�V�X���M�H�V�W���F�H�Q�Q�H���Q�D�X�N�R�Z�R�����:���S�U�]�\�S�D�G�N�X���.�U�D�V�L�H�M�R�Z�D�����)�L�J���������S�N�W����

�.�������]�Q�D�F�]�H�Q�L�H���W�R���S�R�W�
�J�X�M�H���I�D�N�W�����L�*���]�H�V�S�y�á���V�N�D�P�L�H�Q�L�D�á�R���F�L���M�H�V�W���W�D�P���]�U�y�*�Q�L�F�R�Z�D�Q�\��

�W�D�N�V�R�Q�R�P�L�F�]�Q�L�H���L���]�D�Z�L�H�U�D���V�]�N�L�H�O�H�W�\���V�S�R�U�H�M���O�L�F�]�E�\���R�V�R�E�Q�L�N�y�Z���]���S�R�V�]�F�]�H�J�y�O�Q�\�F�K���J�D�W�X�Q�N�y�Z�����Z��

�G�R�G�D�W�N�X���R���]�Q�D�F�]�Q�H�M���N�R�P�S�O�H�W�Q�R���F�L�����3�R�]�Z�D�O�D���W�R���Q�D���E�D�U�G�]�L�H�M���Z�L�D�U�\�J�R�G�Q�H���L���G�R�N�á�D�G�Q�H��

�U�H�N�R�Q�V�W�U�X�N�F�M�H���]�Z�L�H�U�]���W���Q�L�*���Z���S�U�]�\�S�D�G�N�X���]�Q�D�O�H�]�L�V�N���S�R�M�H�G�\�Q�F�]�\�F�K���N�R���F�L���V�]�N�L�H�O�H�W�X�����D���W�D�N�L�H��

�]�D�]�Z�\�F�]�D�M���]�Q�D�M�G�X�M�H���V�L�
���Z���R�G�N�U�\�Z�N�D�F�K���� 

�2�G�N�U�\�F�L�H���M�H�G�Q�H�J�R���]���Q�D�M�F�L�H�N�D�Z�V�]�\�F�K���S�X�Q�N�W�y�Z���Q�D���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H�M���P�D�S�L�H�����Z�L�D�W�D���W�U�L�D�V�X��

�Q�L�H���E�\�á�R�E�\���P�R�*�O�L�Z�H���E�H�]���R�G�V�á�R�Q�L�
�F�L�D���S�R�N�á�D�G�y�Z���N�R�V�W�Q�\�F�K���S�U�]�H�]���J�y�U�Q�L�F�]�����H�N�V�S�O�R�D�W�D�F�M�
���L�á�R�Z�F�y�Z��

�Z���.�U�D�V�L�H�M�R�Z�L�H�����3�U�]�H�P�\�V�á���F�H�P�H�Q�W�R�Z�\���Z�V�S�D�U�á���W�D�N�*�H���I�L�Q�D�Q�V�R�Z�R���S�y�(�Q�L�H�M�V�]�H���Z�\�N�R�S�D�O�L�V�N�D�����=���W�\�F�K��

�S�R�Z�R�G�y�Z���]�G�H�F�\�G�R�Z�D�á�H�P���V�L�
���S�U�]�H�G�V�W�D�Z�L�ü���Q�L�H���W�\�O�N�R���G�]�L�H�M�H���]�Q�D�O�H�]�L�H�Q�L�D���W�H�J�R���H�O�G�R�U�D�G�R��

�V�N�D�P�L�H�Q�L�D�á�R���F�L���L���M�H�J�R���]�Q�D�F�]�H�Q�L�H���G�O�D���Q�D�X�N�L���L���S�U�R�P�R�F�M�L���.�U�D�V�L�H�M�R�Z�D�����D�O�H���W�H�*���R�P�y�Z�L�ü��

�Z�L�H�O�R�Z�L�H�N�R�Z�H�����D���G�]�L�����]�D�S�R�P�Q�L�D�Q�H�����W�U�D�G�\�F�M�H���Z�\�G�R�E�\�Z�F�]�H���F�D�á�H�J�R���U�H�J�L�R�Q�X���� 

 

�*�y�U�Q�L�F�W�Z�R���Z���U�H�M�R�Q�L�H���.�U�D�V�L�H�M�R�Z�D 

�3�R�F�]���W�N�L���S�R�]�\�V�N�L�Z�D�Q�L�D���V�X�U�R�Z�F�y�Z���P�L�Q�H�U�D�O�Q�\�F�K���Q�D���W�\�P���W�H�U�H�Q�L�H���]�Z�L���]�D�Q�H���V�����]���Z�\�G�R�E�\�F�L�H�P���U�X�G��

�*�H�O�D�]�D�����W�]�Z�����G�D�U�Q�L�R�Z�\�F�K�����:�\�V�W�
�S�R�Z�D�á�\���R�Q�H���R�E�I�L�F�L�H���Z���F�]�Z�D�U�W�R�U�]�
�G�R�Z�\�F�K osadach 

�S�R�G�P�R�N�á�\�F�K���R�G�F�L�Q�N�y�Z���G�R�O�L�Q���0�D�á�H�M���3�D�Q�Z�L���L���M�H�M���G�R�S�á�\�Z�y�Z�����:�V�S�y�á�F�]�H�V�Q�H���N�U�D�M�H���U�R�]�Z�L�Q�L�
�W�H���Q�L�H��

�H�N�V�S�O�R�D�W�X�M�����U�X�G���G�D�U�Q�L�R�Z�\�F�K���]�H���Z�]�J�O�
�G�X���Q�D���]�E�\�W���Q�L�V�N�����]�D�Z�D�U�W�R���ü���*�H�O�D�]�D�����S�R�Q�L�*�H�M�������������]�Z�\�N�O�H��

�R�N�������������)�H�������]�Q�D�F�]�Q�����L�O�R���ü���V�]�N�R�G�O�L�Z�\�F�K���G�R�P�L�H�V�]�H�N�����V�L�D�U�N�D���L���I�R�V�I�R�U�����L���]�D���P�D�á�H�����M�D�N���Q�D��

�G�]�L�V�L�H�M�V�]�H���]�D�S�R�W�U�]�H�E�R�Z�D�Q�L�H�����]�á�R�*�D���]�D�O�H�J�D�M���F�H���Z���F�L�H�Q�N�L�F�K���V�R�F�]�H�Z�D�F�K�����P�L���*�V�]�R���F�L���]�D�]�Z�\�F�]�D�M��

�S�R�Q�L�*�H�M�����������P���L���S�R�Z�L�H�U�]�F�K�Q�L���G�R���S�D�U�X�V�H�W���P2�������U�R�]�G�]�L�H�O�R�Q�\�F�K���R�V�D�G�D�P�L���S�á�R�Q�Q�\�P�L�����G�D�Q�H���]����

�5�D�W�D�M�F�]�D�N���	���5�]�H�S�D�����������������-�H�G�Q�D�N���S�U�]�H�G���H�S�R�N�����L�Q�G�X�V�W�U�L�D�O�Q�����W�D�N�D���Z�L�H�O�N�R���ü���F�L�D�á���U�X�G�Q�\�F�K��

�R�G�S�R�Z�L�D�G�D�á�D���y�Z�F�]�H�V�Q�\�P���P�R�F�R�P���S�U�R�G�X�N�F�\�M�Q�\�P���S�L�H�F�y�Z���K�X�W�Q�L�F�]�\�F�K�����]�Z�á�D�V�]�F�]�D���*�H���U�X�G�\���W�H���V����

samoodnawialne – �S�U�]�\���]�D�F�K�R�Z�D�Q�L�X���I�O�R�U�\���J�O�H�E�R�Z�H�M���L���V�W�R�V�X�Q�N�y�Z���Z�R�G�Q�\�F�K���Z�\�H�N�V�S�O�R�D�W�R�Z�D�Q�\��

�S�R�N�á�D�G���R�G�W�Z�D�U�]�D���V�L�
���S�R���N�L�O�N�X��– �N�L�O�N�X�Q�D�V�W�X���O�D�W�D�F�K�����5�X�G�\���W�H���F�H�Q�L�R�Q�R���Z�y�Z�F�]�D�V �]�H���Z�]�J�O�
�G�X���Q�D��

�á�D�W�Z�R���ü���Z�\�G�R�E�\�F�L�D�����O�H�*�����Q�D���J�á�
�E�R�N�R���F�L���S�D�U�
�G�]�L�H�V�L�
�F�L�X���F�H�Q�W�\�P�H�W�U�y�Z�������P�D�á�R���S�U�D�F�R�F�K�á�R�Q�Q����

�S�U�H�S�D�U�D�F�M�
���S�U�]�H�G���Z�V�D�G�H�P���L���Q�L�V�N�����W�H�P�S�H�U�D�W�X�U�
���W�R�S�Q�L�H�Q�L�D�����F�R���E�\�á�R���L�V�W�R�W�Q�H�����J�G�\�*���Z���G�\�P�D�U�N�D�F�K��

�W�U�X�G�Q�R���R�V�L���J�Q���ü���W�H�P�S�H�U�D�W�X�U�
���N�R�Q�L�H�F�]�Q�����G�R���Z�\�G�D�M�Q�H�J�R���Z�\�W�R�S�X���U�X�G���Z�\�V�R�Nogatunkowych. Tak 
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�2�G���*�H�O�D�]�D���G�R���V�L�O�H�]�D�X�U�D�����+�L�V�W�R�U�L�D���J�y�U�Q�L�F�W�Z�D���L���R�G�N�U�\�F�L�D���N�U�
�J�R�Z�F�y�Z��

triasowych w Krasiejowie 

 

From iron to Silesaurus. The discovery of a Triassic tetrapod graveyard 

�D�Q�G���W�K�H���K�L�V�W�R�U�\���R�I���P�L�Q�L�Q�J���D�W���.�U�D�V�L�H�M�y�Z 
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Abstrakt  

�'�R�O�L�Q�D���0�D�á�H�M���3�D�Q�Z�L���P�D���E�R�J�D�W�H���W�U�D�G�\�F�M�H���J�y�U�Q�L�F�W�Z�D���R�G�N�U�\�Z�N�R�Z�H�J�R�����]�D�F�]�\�Q�D�M���F�H���V�L�
���Z���R�N�U�H�V�L�H��

�U�]�\�P�V�N�L�P���Z�\�G�R�E�\�F�L�H�P���U�X�G���G�D�U�Q�L�R�Z�\�F�K�����(�N�V�S�O�R�D�W�R�Z�D�Q�R���M�H���W�D�N�*�H���Z�����U�H�G�Q�L�R�Z�L�H�F�]�X���R�Uaz 

�V�]�F�]�H�J�y�O�Q�L�H���L�Q�W�H�Q�V�\�Z�Q�L�H���Z���5�H�Q�H�V�D�Q�V�L�H���L���Z���;�9�,�,�,���Z�����,�á�R�Z�L�H�F���J�y�U�Q�R�W�U�L�D�V�R�Z�\���Z���.�U�D�V�L�H�M�R�Z�L�H��

�S�R�]�\�V�N�L�Z�D�Q�R���R�G���S�L�H�U�Z�V�]�H�M���G�H�N�D�G�\���;�;���Z�������S�R�F�]���W�N�R�Z�R���G�R���S�U�R�G�X�N�F�M�L���F�H�J�á�\�����D���R�G�������������G�R������������

jako surowiec niski dla cementowni w Strzelcach Op. Trias rejonu Krasiejowa wyk�D�U�W�R�Z�D�á��

�5�R�H�P�H�U���M�X�*���Z�������������U�������D�O�H���Z�D�U�V�W�Z�\���N�R���F�L�R�Q�R���Q�H���R�G�V�á�R�Q�L�á�\���V�L�
���W�X�W�D�M���G�R�S�L�H�U�R���Z���W�U�D�N�F�L�H��

�H�N�V�S�O�R�D�W�D�F�M�L���Q�D���S�U�]�H�á�R�P�L�H���O�D�W�����������������;�;���Z�����2�G�N�U�\�F�L�H���V�N�D�P�L�H�Q�L�D�á�R���F�L���N�U�
�J�R�Z�F�y�Z�����N�W�y�U�H��

�]�D�L�Q�L�F�M�R�Z�D�á�R���R�S�U�D�F�R�Z�D�Q�L�H���N�U�D�V�L�H�M�R�Z�V�N�L�H�M���I�D�X�Q�\���L���I�O�R�U�\���N�R�S�D�O�Q�H�M���S�U�]�H�]���]�H�V�S�y�á���S�U�R�I. Dzika, 

�Q�D�V�W���S�L�á�R���Z�������������U�����'�R�W�\�F�K�F�]�D�V�R�Z�\�P���H�I�H�N�W�H�P���W�\�F�K���E�D�G�D�����M�H�V�W���X�V�W�D�Q�R�Z�L�H�Q�L�H���������Q�R�Z�\�F�K��

�W�D�N�V�R�Q�y�Z�����S�X�E�O�L�N�D�F�M�D���������D�U�W�\�N�X�á�y�Z���Q�D�X�N�R�Z�\�F�K�����Z���W�\�P���������Z���F�]�D�V�R�S�L�V�P�D�F�K�����Z�L�D�W�R�Z�\�F�K���R�U�D�]��

19  �U�R�]�S�U�D�Z���G�R�N�W�R�U�V�N�L�F�K���L���P�D�J�L�V�W�H�U�V�N�L�F�K�����5�D�Q�J�D���R�G�N�U�\�F�L�D���G�R�S�U�R�Z�D�G�]�L�á�D���W�D�N�*�H���G�R���Z�Lelkiej 

�S�U�R�P�R�F�M�L���Z�L�R�V�N�L���L���F�D�á�H�J�R���U�H�J�L�R�Q�X���R�U�D�]���S�U�]�\�F�L���J�Q�
�á�D���]�Q�D�F�]�Q�\���N�D�S�L�W�D�á�����G�]�L�
�N�L���N�W�y�U�H�P�X��

�S�U�]�H�N�V�]�W�D�á�F�R�Q�R���W�H�U�H�Q���Z�\�U�R�E�L�V�N�D���J�y�U�Q�L�F�]�H�J�R���Z���Q�R�Z�R�F�]�H�V�Q�\���R�E�L�H�N�W���H�G�X�N�D�F�\�M�Q�R-rozrywkowy, 

�R�G�Z�L�H�G�]�D�Q�\���F�R�U�R�F�]�Q�L�H���S�U�]�H�]���N�L�O�N�D�V�H�W���W�\�V�L�
�F�\���W�X�U�\�V�W�y�Z���� 

 

�:�V�W�
�S 

�3�y�(�Q�\���W�U�L�D�V���W�R���H�S�R�N�D���I�X�Q�G�D�P�H�Q�W�D�O�Q�\�F�K���S�U�]�H�P�L�D�Q�����Z�L�D�W�D���N�U�
�J�R�Z�F�y�Z���O���G�R�Z�\�F�K�����'�R�P�L�Q�X�M���F�H��

�G�R�W���G���J�D�G�\���V�V�D�N�R�N�V�]�W�D�á�W�Q�H�����V�\�Q�D�S�V�\�G�\�����V�W�R�S�Q�L�R�Z�R���S�R�G�X�S�D�G�D�M�������D���L�F�K���P�L�H�M�V�F�H���S�U�]�H�M�P�X�M������

�X�O�H�J�D�M���F�H���E�X�M�Q�H�M���U�D�G�L�D�F�M�L�����L�Q�Q�H���W�D�N�V�R�Q�\���J�D�G�y�Z�����J�á�y�Z�Q�L�H���D�U�F�K�R�]�D�X�U�\�����3�R�Z�V�W�D�á�R���Z�W�H�G�\���Z�L�H�O�H��
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o górno���O���V�N�L�F�K���U�X�G�D�F�K���G�D�U�Q�L�R�Z�\�F�K�����E�á�R�W�Q�\�F�K�����S�L�V�D�á���G�R���Z�L�D�G�F�]�R�Q�\���K�X�W�Q�L�N��Walenty 

�5�R�(�G�]�L�H���V�N�L���Z�������������U��:  

�Ä�«���Q�D���E�á�R�F�L�H�F�K���Q�D�M�G�X�M�����M�H�M���G�R���F�L�� 

�/�H�*�\���Z���Z�R�G�]�L�H�����S�R�G���U�D�]�H�P���]�R�Z�����M�����E�á�R�W�Q�L�F�� 

�$���P�R�J�á�E�\���M����— �S�U�]�H���F�Q�R�W�
���M�H�M��— �Q�D�]�Z�D�ü���]�á�R�W�Q�L�F���� 

Harzo spies�]�Q�D���Q�D���G�
�F�L�H�����Q�L�H���W�U�]�H�E�D���M�H�M���S�D�O�L�ü 

�7�\�O�N�R���Z�\�S�á�y�N�D�Z�V�]�\���M�����]���S�L�D�V�N�X���Q�D���S�L�H�F���Z�D�O�L�ü�� 

�3�U�]�H�F�K�R�G�]�L���Z���V�Z�H�M���S�O�H�Q�Q�R���F�L���U�X�G���Z�V�]�\�W�N�L�F�K���U�R�G�]�D�M�H�� 

�-�H�Q�R���L�*�H���*�H�O�D�]�R���E�D�U�]�R���N�U�H�Z�N�L�H���G�D�M�H���� 

�,�V�W�R�W�Q�����Z�D�G�
���V�W�D�Q�R�Z�L�á�D���Z�V�S�R�P�Q�L�D�Q�D���N�U�H�Z�N�R���ü�����F�]�\�O�L���N�U�X�F�K�R���ü���P�H�W�D�O�X�����:�\�Q�L�N�D���R�Q�D���]��

nadmiaru fosforu�����F�H�F�K�X�M���F�H�J�R���U�X�G�\���R�S�R�O�V�N�L�H�����3�R�N�á�D�G�y�Z���P�D�á�R�S�D�Q�H�Z�V�N�L�F�K���Q�L�H���]�E�D�G�D�Q�R���G�R�W���G��

�V�]�F�]�H�J�y�á�R�Z�R�����D�O�H���S�U�]�H�]���D�Q�D�O�R�J�L�
���G�R���S�R�E�O�L�V�N�L�F�K���U�X�G���]���3�U�]�\�O�H�V�L�D���'�O�Q�������S�R�U�����0�X�V�]�H�U���������������P�R�*�Q�D��

�M�H���X�]�Q�D�ü���]�D���X�E�R�J�L�H�����]�D�Z�L�H�U�D�M���F�H���S�R�Q�L�*�H�M�������������)�H���� 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Mapa lokalizacyj�Q�D�� �G�R�U�]�H�F�]�D�� �0�D�á�H�M�� �3�D�Q�Z�L�� �]�� �P�L�H�M�V�F�R�Z�R���F�L�D�P�L�� �R�S�L�V�D�Q�\�P�L�� �Z�� �W�H�N���F�L�H����Sketch 
map of the central part of Opole Silesia, with localities described in the text. K. – �.�U�D�V�L�H�M�y�Z���� ����– 
�'�R�E�U�]�H�����0�D�á�\��������– �&�]�D�U�Q�R�Z���V�\��������– Krzanowice; 4 – �.�R�W�y�U�]���0�D�á�\��������– Turawa; 6 – �'�
�E�V�N�D �.�X�(�Q�L�D��������
– �'�
�E�L�H��������– Walidrogi; 9 – �7�D�U�Q�y�Z���2�S������������– Daniec; 11 – Szczedrzyk; 12 – Ozimek; 13 – �.�U�]�\�*�R�Z�D��
D.; 14 – Rozmierz; 15 – �6�]�\�P�L�V�]�y�Z����������– Osiek; 17 – �.�D�G�á�X�E����������– �6�W�D�Q�L�V�]�F�]�H���0�D�á�H����������– Zawadzkie; 
20 – Lubliniec; 21 – Kalety; 22 – Lubsza; 23 – �:�R�(niki; 24 – �.�R�]�L�H�J�á�R�Z�\���� ������– Grodziec; 26 – 
�'�R�E�U�R�G�]�L�H������������– �/�L�V�y�Z����������– Olesno.  
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�1�D�M�V�W�D�U�V�]�H���S�L�H�F�H���G�\�P�D�U�V�N�L�H���O�X�E���L�Q�Q�H���G�R�Z�R�G�\���K�X�W�Q�L�F�W�Z�D���*�H�O�D�]�D���Z���G�R�O�L�Q�L�H���0�D�á�H�M���3�D�Q�Z�L��

���)�L�J�����������X�G�R�N�X�P�H�Q�W�R�Z�D�Q�R���D�U�F�K�H�R�O�R�J�L�F�]�Q�L�H���Z���������V�W�D�Q�R�Z�L�V�N�D�F�K���N�X�O�W�X�U�\���S�U�]�H�Z�R�U�V�N�L�H�M�����S�y�(�Q�\��

okres rzymski, II-�,�9���Z�����Q���H���������.�R�O�H�M�Q�H���]�Q�D�O�H�]�L�V�N�D���W�H�J�R���V�D�P�H�J�R���Z�L�H�N�X���O�H�*�����Z���G�R�U�]�H�F�]�X���W�H�M��

�U�]�H�N�L�����Z���W�\�P���������Z�]�G�á�X�*���G�R�O�Q�H�M���&�K�U�]���V�W�D�Z�\�����-�H�P�L�H�O�Q�L�F�\�����Q�S�����'�D�Q�L�H�F�����)�L�J���������S�N�W�������������G�D�Q�H���Z����

�0�D�G�H�U�D���������������R�U�D�]�����M�D�N���Z�\�Q�L�N�D���]���S�U�D�F���S�U�R�I�����.�R�V�W�U�]�H�Z�V�N�L�H�J�R�����N�L�O�N�D���Q�D�G���6�W�R�á�������5�\�E�Q��������W tym 

�F�]�D�V�L�H���H�N�V�S�O�R�D�W�D�F�M�D���L���Z�\�W�R�S���P�D�á�R�S�D�Q�H�Z�V�N�L�F�K���U�X�G���G�D�U�Q�L�R�Z�\�F�K���N�R�Q�F�H�Q�W�U�R�Z�D�á�\���V�L�
���J�á�y�Z�Q�L�H���Z��

�V�W�U�H�I�L�H���G�R�O�Q�H�J�R���R�G�F�L�Q�N�D���0�D�á�H�M���3�D�Q�Z�L�����&�]�D�U�Q�R�Z���V�\�����.�U�]�D�Q�R�Z�L�F�H�����.�R�W�y�U�]���0�D�á�\�����7�X�U�D�Z�D����

Szczedrzyk, Fig. 1 pkt.: 2-5, 11; zestawienie w: Madera 2002 i inf. ustne). Zdecydowanie 

�Q�D�M�Z�L�
�N�V�]�\���R���U�R�G�H�N���K�X�W�Q�L�F�]�\���������V�]�\�E�R�Z�\�F�K���S�L�H�F�y�Z���N�R�W�O�L�Q�N�R�Z�\�F�K���L���M�H�G�\�Q�\���Q�D�S�R�W�N�D�Q�\���Z��

�3�R�O�V�F�H���S�L�H�F���V�W�D�á�\�����N�R�S�X�á�R�Z�\�����V�á�X�*���F�\���G�R���Z�L�H�O�R�N�U�R�W�Q�H�J�R���Z�\�W�R�S�X�����]�Q�D�M�G�R�Z�D�á���V�L�
���Q�D���S�y�á�Q�R�F���R�G��

�X�M���F�L�D���0�D�á�H�M���3�D�Q�Z�L���G�R���2�G�U�\���Z���'�R�E�U�]�H�Q�L�X���0�D�á�\�P�����W�H�U�H�Q���R�E�H�F�Q�H�M���H�O�H�N�W�U�R�Z�Q�L���2�G�U�D�����)ig. 1 pkt. 

���������S�R�]�R�V�W�D�á�H���R���U�R�G�N�L���S�U�R�G�X�N�R�Z�D�á�\���R�N�U�H�V�R�Z�R���L���Q�D���P�D�á�����V�N�D�O�
�����7�R�P�F�]�D�N���������������0�D�G�H�U�D�����L�Q�I����

�X�V�W�Q�H�������1�D�M�E�O�L�*�H�M���.�U�D�V�L�H�M�R�Z�D�����O�D�G�\���K�X�W�Q�L�F�W�Z�D���]�Q�D�M�G�X�M�����V�L�
���Z���6�]�F�]�H�G�U�]�\�N�X���������N�P�����L���'�D���F�X������������

km).  

�:�\�G�R�E�\�F�L�H���L���Z�\�W�R�S���S�U�R�Z�D�G�]�R�Q�R���Z���Q�L�H�Z�L�H�O�N�L�P���]�D�N�U�H�V�L�H���L���Z�����U�H�G�Q�L�R�Z�L�H�F�]�X�����F�K�R�ü���W�H�Q��

�H�W�D�S���M�H�V�W���V�á�D�E�R���S�R�]�Q�D�Q�\�����)�X�*�H�O���S�R�K�X�W�Q�L�F�]�\���L���F�H�U�D�P�L�N�
���]���;�,�9��– �;�9���Z�����Z�\�N�U�\�W�R���Z���W�U�D�N�F�L�H���E�D�G�D����

�S�R�Z�L�H�U�]�F�K�Q�L�R�Z�\�F�K���Z���G�R�O�L�Q�L�H���&�K�U�]���V�W�D�Z�\���Z���'�
�E�V�N�L�H�M���.�X�(�Q�L�����'�
�E�L�X�����2�V�L�H�N�X���L���.�D�G�á�X�E�L�H�����)�L�J��������

�S�N�W���������������������������������G�D�Q�H���X�]�\�V�N�D�Q�H���]���]�H�V�W�D�Z�L�H�����D�U�F�K�H�R�O�R�J�L�F�]nych od dr. Madery z Muzeum 

�$�U�F�K�H�R�O�R�J�L�F�]�Q�H�J�R���Z�H���:�U�R�F�á�D�Z�L�X�������2�S�U�y�F�]���W�H�J�R�����M�D�N���Z�\�Q�L�N�D���]���G�]�L�H�á�D���5�R�(�G�]�L�H���V�N�L�H�J�R������������������

�S�U�]�\�Q�D�M�P�Q�L�H�M���G�Z�L�H���N�X�(�Q�L�F�H���G�]�L�D�á�D�á�\���Z���S�y�(�Q�\�P�����U�H�G�Q�L�R�Z�L�H�F�]�X���Z���J�y�U�Q�\�P���E�L�H�J�X���0�D�á�H�M���3�D�Q�Z�L�� 

Do rozkwitu wydobycia rud darniowych w dorzeczu tej rz�H�N�L���G�R�V�]�á�R���G�R�S�L�H�U�R���Z��

Renesansie. Wiemy o tym z unikatowego, bo pisanego wierszem, traktatu o historii i technice 

���O���V�N�L�H�J�R���K�X�W�Q�L�F�W�Z�D���L���J�y�U�Q�L�F�W�Z�D���U�X�G���*�H�O�D�]�D���Ä�2�I�I�L�F�L�Q�D���I�H�U�U�D�U�L�D���D�E�R���K�X�W�D���L���Z�D�U�V�W�D�W���]���N�X�(�Q�L�D�P�L��

�V�]�O�D�F�K�H�W�Q�H�J�R���G�]�L�H�á�D���*�H�O�D�]�Q�H�J�R” autorstwa wspomniane�J�R���5�R�(�G�]�L�H���V�N�L�H�J�R�������������������'�X�*�R��

�P�L�H�M�V�F�D���S�R���Z�L�
�F�D���R�Q���S�U�R�G�X�N�F�M�L���*�H�O�D�]�D���]�H���]�á�y�*���G�R�O�L�Q�\���0�D�á�H�M���3�D�Q�Z�L�����Z�\�P�L�H�Q�L�D�M���F�������N�X�(�Q�L�F�����K�X�W����

�W�D�P���G�]�L�D�á�D�M���F�\�F�K���R�U�D�]���N�R�O�H�M�Q�H���G�Z�L�H���Q�D�G���M�H�M���G�R�S�á�\�Z�H�P��– �6�W�R�á�������)�L�J�������������1�D�V�W���S�L�á�R���M�H�G�Q�D�N��

�Z�\�U�D�(�Q�H���S�U�]�H�V�X�Q�L�
�F�L�H���F�H�Q�W�U�y�Z���H�N�V�S�O�R�D�W�D�F�M�L��– wc�]�H���Q�L�H�M���U�X�G�\���G�D�U�Q�L�R�Z�H���Z�\�W�D�S�L�D�Q�R���Z���G�R�O�Q�\�P��

�R�G�F�L�Q�N�X���0�D�á�H�M���3�D�Q�Z�L���L���W�D�P�W�H�M�V�]�\�F�K���G�R�S�á�\�Z�y�Z�����D���Z���;�9�,���;�9�,�,���Z�����Z�V�]�\�V�W�N�L�H���N�X�(�Q�L�F�H���E�\�á�\���Z��

dorzeczu górnego biegu omawianej rzeki (rejon Kalet, Fig. 1 pkt. 21). W tych czasach 

�G�\�P�D�U�N�L���Z�]�Q�R�V�]�R�Q�R���N�R�á�R���]�á�R�*�D�����Q�L�H���S�U�]�\�Z�R�*�R�Q�R���V�X�U�R�Z�F�D���]���L�Q�Q�\�F�K���O�R�N�D�O�L�]�D�F�M�L�����Z�L�
�F���S�U�]�H�M�D�Z�\��

�K�X�W�Q�L�F�W�Z�D���V�����M�H�G�Q�R�F�]�H���Q�L�H���G�R�Z�R�G�D�P�L���Z�\�G�R�E�\�F�L�D���U�X�G�\���Z���G�D�Q�\�P���P�L�H�M�V�F�X�����%�D�U�G�]�R���M�H���]�U�H�V�]�W����

�P�L�V�W�U�]���:�D�O�H�Q�W�\���F�H�Q�L�á�����V�N�R�U�R���S�L�V�D�á���� 
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8 km

o górno���O���V�N�L�F�K���U�X�G�D�F�K���G�D�U�Q�L�R�Z�\�F�K�����E�á�R�W�Q�\�F�K�����S�L�V�D�á���G�R���Z�L�D�G�F�]�R�Q�\���K�X�W�Q�L�N��Walenty 

�5�R�(�G�]�L�H���V�N�L���Z�������������U��:  

�Ä�«���Q�D���E�á�R�F�L�H�F�K���Q�D�M�G�X�M�����M�H�M���G�R���F�L�� 

�/�H�*�\���Z���Z�R�G�]�L�H�����S�R�G���U�D�]�H�P���]�R�Z�����M�����E�á�R�W�Q�L�F�� 

�$���P�R�J�á�E�\���M����— �S�U�]�H���F�Q�R�W�
���M�H�M��— �Q�D�]�Z�D�ü���]�á�R�W�Q�L�F���� 

Harzo spies�]�Q�D���Q�D���G�
�F�L�H�����Q�L�H���W�U�]�H�E�D���M�H�M���S�D�O�L�ü 

�7�\�O�N�R���Z�\�S�á�y�N�D�Z�V�]�\���M�����]���S�L�D�V�N�X���Q�D���S�L�H�F���Z�D�O�L�ü�� 

�3�U�]�H�F�K�R�G�]�L���Z���V�Z�H�M���S�O�H�Q�Q�R���F�L���U�X�G���Z�V�]�\�W�N�L�F�K���U�R�G�]�D�M�H�� 

�-�H�Q�R���L�*�H���*�H�O�D�]�R���E�D�U�]�R���N�U�H�Z�N�L�H���G�D�M�H���� 

�,�V�W�R�W�Q�����Z�D�G�
���V�W�D�Q�R�Z�L�á�D���Z�V�S�R�P�Q�L�D�Q�D���N�U�H�Z�N�R���ü�����F�]�\�O�L���N�U�X�F�K�R���ü���P�H�W�D�O�X�����:�\�Q�L�N�D���R�Q�D���]��

nadmiaru fosforu�����F�H�F�K�X�M���F�H�J�R���U�X�G�\���R�S�R�O�V�N�L�H�����3�R�N�á�D�G�y�Z���P�D�á�R�S�D�Q�H�Z�V�N�L�F�K���Q�L�H���]�E�D�G�D�Q�R���G�R�W���G��

�V�]�F�]�H�J�y�á�R�Z�R�����D�O�H���S�U�]�H�]���D�Q�D�O�R�J�L�
���G�R���S�R�E�O�L�V�N�L�F�K���U�X�G���]���3�U�]�\�O�H�V�L�D���'�O�Q�������S�R�U�����0�X�V�]�H�U���������������P�R�*�Q�D��

�M�H���X�]�Q�D�ü���]�D���X�E�R�J�L�H�����]�D�Z�L�H�U�D�M���F�H���S�R�Q�L�*�H�M�������������)�H���� 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Mapa lokalizacyj�Q�D�� �G�R�U�]�H�F�]�D�� �0�D�á�H�M�� �3�D�Q�Z�L�� �]�� �P�L�H�M�V�F�R�Z�R���F�L�D�P�L�� �R�S�L�V�D�Q�\�P�L�� �Z�� �W�H�N���F�L�H����Sketch 
map of the central part of Opole Silesia, with localities described in the text. K. – �.�U�D�V�L�H�M�y�Z���� ����– 
�'�R�E�U�]�H�����0�D�á�\��������– �&�]�D�U�Q�R�Z���V�\��������– Krzanowice; 4 – �.�R�W�y�U�]���0�D�á�\��������– Turawa; 6 – �'�
�E�V�N�D �.�X�(�Q�L�D��������
– �'�
�E�L�H��������– Walidrogi; 9 – �7�D�U�Q�y�Z���2�S������������– Daniec; 11 – Szczedrzyk; 12 – Ozimek; 13 – �.�U�]�\�*�R�Z�D��
D.; 14 – Rozmierz; 15 – �6�]�\�P�L�V�]�y�Z����������– Osiek; 17 – �.�D�G�á�X�E����������– �6�W�D�Q�L�V�]�F�]�H���0�D�á�H����������– Zawadzkie; 
20 – Lubliniec; 21 – Kalety; 22 – Lubsza; 23 – �:�R�(niki; 24 – �.�R�]�L�H�J�á�R�Z�\���� ������– Grodziec; 26 – 
�'�R�E�U�R�G�]�L�H������������– �/�L�V�y�Z����������– Olesno.  



10 �í�ì��
��

�Ä�:�V�]�D�N�R�*���Z���N�V�L�
�V�W�Z�L�H���R�S�R�O�V�N�L�H�P���Q�D�G���W�H���Z�V�]�\�W�N�L�H���V�]�O���V�N�L�H 

�.�X�(�Q�L�F�H���Q�D�V�á�D�Z�Q�L�H�M�V�]�H���M�X�*���V�����P�D�á�S�D�G�H�Z�V�N�L�H�´ 

�:���V�D�P�\�P���.�U�D�V�L�H�M�R�Z�L�H���R�G�N�U�\�W�R���Q�L�H�Z�\�G�D�W�R�Z�D�Q�H�����O�D�G�\���Z�\�W�R�S�X���*�H�O�D�]�D��(Juros, inf. 

�X�V�W�Q�D�������D���S�R�Q�L�H�Z�D�*���5�R�(�G�]�L�H���V�N�L���L���S�R�]�R�V�W�D�á�H���(�U�y�G�á�D���]���H�S�R�N�L���Q�L�H���Z�V�S�R�P�L�Q�D�M�����N�X�(�Q�L�F���]���W�H�M���Z�V�L�����W�R��

�]�D�S�H�Z�Q�H���]�Q�D�O�H�]�L�V�N�R���S�R�F�K�R�G�]�L���]�H�����U�H�G�Q�L�R�Z�L�H�F�]�D���O�X�E���R�N�U�H�V�X���U�]�\�P�V�N�L�H�J�R���� 

�0�D�á�R�S�D�Q�H�Z�V�N�L�H���K�X�W�Q�L�F�W�Z�R���X�S�D�G�á�R���S�R�G�F�]�D�V���Z�R�M�Q�\���W�U�]�\�G�]�L�H�V�W�R�O�H�W�Q�L�H�M���L���R�G�U�R�G�]�L�á�R���V�L�
��

�G�R�S�L�H�U�R���Z���S�R�á�R�Z�L�H���;�9�,�,�,���Z�����:���S�U�]�\�S�D�G�N�X���.�U�D�V�L�H�M�R�Z�D���S�U�]�H�á�R�P�H�P���V�W�D�á�R���V�L�
���R�W�Z�D�U�F�L�H���Z������������

�U�����K�X�W�\���Z���2�]�L�P�N�X�����)�L�J�����������S�N�W���������������R�G���S�R�F�]���W�N�X���E�D�]�X�M���F�H�M���Q�D���P���L�Q�����N�U�D�V�L�H�M�R�Z�V�N�L�F�K���U�X�G�D�F�K��

darniowych ���-�X�U�R�V���������������O�H�*���F�\�F�K���Z���G�Q�L�H���G�R�O�L�Q�\���U�]�H�F�]�Q�H�M�����%�\���]�P�Q�L�H�M�V�]�\�ü���N�R�V�]�W�\���W�U�D�Q�V�S�R�U�W�X����

�Z�������������U�����Z�]�Q�L�H�V�L�R�Q�R���Z���.�U�D�V�L�H�M�R�Z�L�H���Z�\�V�R�N�L���S�L�H�F���L���G�Z�L�H���I�U�\�V�]�H�U�N�L�����-�X�U�R�V�����������������G�]�L�
�N�L���F�]�H�P�X��

�G�R���2�]�L�P�N�D���G�R�V�W�D�U�F�]�D�Q�R���M�X�*���R�G�W���G���S�y�á�V�X�U�R�Z�L�H�F�����+�X�W�D���N�U�D�V�L�H�M�R�Z�V�N�D���L���I�D�E�U�\�N�D���N�D�U�D�E�L�Q�y�Z��

dzi�D�á�D�á�\���G�R�������������U�������D�O�H���P�L�H�M�V�F�R�Z�H���S�R�N�á�D�G�\���Z�\�F�]�H�U�S�D�á�\���V�L�
���S�R����-�����G�H�N�D�G�D�F�K���L���R�G���V�F�K�\�á�N�X��

�;�9�,�,�,���Z�����U�X�G�
���S�U�]�\�Z�R�*�R�Q�R���]���L�Q�Q�\�F�K���U�H�M�R�Q�y�Z���*�y�U�Q�H�J�R�����O���V�N�D (Juros 2012 i inf. ustna).  

 �=���K�X�W�Q�L�F�W�Z�H�P���]�Z�L���]�D�Q�D���M�H�V�W���W�D�N�*�H���L�Q�Q�D���N�U�D�V�L�H�M�R�Z�V�N�D���N�R�S�D�O�L�Q�D��– kwarcowe piaski 

formiers�N�L�H�����V�á�X�*���F�H���G�R���Z�\�N�R�Q�\�Z�D�Q�L�D���I�R�U�P���R�G�O�H�Z�Q�L�F�]�\�F�K�����:�������������U�����]���P�\���O�����R���K�X�W�D�F�K���Z��
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�G�]�L�H�U�]�\�Q�D���L���.�R�(�O�D�����:���U�]�H�F�]�\�Z�L�V�W�R���F�L���Z���U�H�J�L�R�Q�L�H���2�]�L�P�N�D��– 

�=�D�Z�D�G�]�N�L�H�J�R���*�D�G�Q�\�F�K���Z�D�S�L�H�Q�L���Q�L�H���P�D���Q�D���S�R�Z�L�H�U�]�F�K�Q�L���F�]�\���W�X�*���S�R�G���Q�L�������%�D�G�D�Q�L�D���R�V�D�G�y�Z��

�J�y�U�Q�H�J�R���W�U�L�D�V�X���S�y�á�Q�R�F�Q�R-�Z�V�F�K�R�G�Q�L�H�M���2�S�R�O�V�]�F�]�\�]�Q�\���L���O�H�*���F�\�F�K���Q�D���Z�V�F�K�y�G���R�G���Q�L�H�M���=�L�H�P��

Lublinieckiej oraz �=�D�Z�L�H�U�F�L�D���V�N�L�H�M���]�D�L�Q�L�F�M�R�Z�D�á���Z�������������U�����2�H�\�Q�K�D�X�V�H�Q���P�R�Q�R�J�U�D�I�L����

�S�R���Z�L�
�F�R�Q�����J�H�R�J�Q�R�]�M�L���*�y�U�Q�H�J�R�����O���V�N�D���L���N�U�D�L�Q���R���F�L�H�Q�Q�\�F�K�����1�D���P�D�S�L�H���J�H�R�O�R�J�L�F�]�Q�H�M���*�U�Q�������O���V�N�D��

���)�L�J�����������]�D�P�L�H�V�]�F�]�R�Q�H�M���Z���W�H�M���S�X�E�O�L�N�D�F�M�L�����R�G�Q�R�W�R�Z�D�Q�R���I�D�E�U�\�N�
���E�U�R�Q�L���Z���.�U�D�V�L�H�M�R�Z�L�H�����D�O�H��

�J�H�R�O�R�J�L�F�]�Q�L�H���S�U�D�Z�L�H���F�D�á�H���G�R�U�]�H�F�]�H���0�D�á�H�M���3�D�Q�Z�L���M�H�V�W���W�D�P���Ä�E�L�D�á�����S�O�D�P���´��– �M�H�G�\�Q�H���R�G�V�á�R�Q�L�
�F�L�H���Z��

p�R�E�O�L�*�X���Z�\�N�D�U�W�R�Z�D�Q�R���Z���'�
�E�L�X�����E�D�]�D�O�W�\�������D���N�R�O�H�M�Q�H���G�R�S�L�H�U�R���Z���U�H�M�R�Q�L�H���2�S�R�O�D�����:�D�O�L�G�U�y�J����

Tarnowa Op., Rozmierza i Olesna (Fig. 1, pkt. 7, 8, 9, 14, 28). 
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�J�y�U�Q�\�� �Q�D�� �N�D�M�S�H�U�� �L�� �U�H�W�\�N���� �5�R�H�P�H�U�� �������������� �M�H�V�W�� �W�D�N�*�H�� �D�X�W�R�U�H�P�� �S�L�H�U�Z�V�]�H�M�� �P�D�S�\���� �Q�D�� �N�W�y�U�H�M��

�S�U�]�H�G�V�W�D�Z�L�R�Q�R���J�H�R�O�R�J�L�
���R�N�R�O�L�F���.�U�D�V�L�H�M�R�Z�D���� 

�2�S�U�y�F�]���G�R�P�L�Q�X�M���F�\�F�K���R�V�D�G�y�Z���G�\�O�X�Z�L�X�P�����S�O�H�M�V�W�R�F�H�Q�X�����L���Z�\�V�W�
�S�X�M���F�\�F�K���Z���G�R�O�L�Q�L�H���0�D�á�H�M��

Panwi i �M�H�M���G�R�S�á�\�Z�D�F�K���X�W�Z�R�U�y�Z���D�O�X�Z�L�X�P�����K�R�O�R�F�H�Q�X�����Z�\�N�D�U�W�R�Z�D�á���O�L�F�]�Q�H�����G�U�R�E�Q�H���R�G�V�á�R�Q�L�
�F�L�D��

�L�á�y�Z���W�U�L�D�V�X�����R�S�L�V�D�Q�\�F�K���M�D�N�R���G�R�O�Q�\���N�D�M�S�H�U�������Z���W�\�P���F�]�W�H�U�\���Z���J�U�D�Q�L�F�D�F�K���V�D�P�H�J�R��Krasiejowa (Fig. 

4), �M�H�G�Q�R���]���Q�L�F�K���Z���R�E�U�
�E�L�H���Z�V�S�y�á�F�]�H�V�Q�H�J�R���Z�\�U�R�E�L�V�N�D���S�R�N�R�S�D�O�Q�L�D�Q�H�J�R�����-�H�G�Q�D�N�*�H���E�U�D�N��

wzm�L�D�Q�H�N���R���N�U�D�V�L�H�M�R�Z�V�N�L�F�K���L�á�R�Z�F�D�F�K���Z���W�H�N���F�L�H���P�R�Q�R�J�U�D�I�L�L���5�R�H�P�H�U�D�������������������Z���S�R���Z�L�
�F�R�Q�H�M��

�N�D�M�S�U�R�Z�L�����O���V�N�L�H�P�X���S�U�D�F�\���(�F�N�D�����������������L���Z���S�y�(�Q�L�H�M�V�]�\�F�K���D�U�W�\�N�X�á�D�F�K���Q�L�H�P�L�H�F�N�L�F�K�����V�X�J�H�U�X�M�H�����L�*��

�Z���W�\�P���F�]�D�V�L�H���Q�L�H���E�\�á�R���W�D�P���*�D�G�Q�\�F�K���R�G�N�U�\�Z�H�N���H�N�V�S�O�R�D�W�D�F�\�M�Q�\�F�K�����3�R�W�Z�L�H�U�G�]�D���W�R���I�D�N�W�����L�*���Q�D��

mapach topograficznych z 1883 i 1904 r. nie ma w Krasiejowie glinianek czy cegielni. 

 

�)�L�J�����������:�\�F�L�Q�H�N���P�D�S�\���J�H�R�O�R�J�L�F�]�Q�H�M���&�D�U�Q�D�O�O�D�����������������]�E�L�R�U�\���%�L�E�O�����8�Q�L�Z�����:�U�R�F�������X�N�D�]�X�M���F�\���G�R�O�L�Q�
���0�D�á�H�M��
�3�D�Q�Z�L�����=�L�H�O�R�Q�����E�D�U�Z�������Q�U���������R�]�Q�D�F�]�R�Q�R���Z�D�S�L�H�Q�L�H���N�U�H�G�\�����U�y�*�R�Z�������Q�U��4b) – �M�X�U�D�M�V�N�L�H���L�á�\���F�]�H�U�Z�R�Q�H����
�M�D�V�Q�R�V�]�D�U���������F�����M�X�U�D�M�V�N�L�H���L�á�\���]���*�H�O�D�]�H�P�����V�]�D�U�R�Q�L�H�E�L�H�V�N�������Q�U�����F�����Z�D�S�L�H�Q�L�H���M�X�U�D�M�V�N�L�H�����M�D�V�Q�R�Q�L�H�E�L�H�V�N�������Q�U��������
�Z�D�S�L�H�����P�X�V�]�O�R�Z�\�����D���F�L�H�P�Q�R�Q�L�H�E�L�H�V�N�����G�R�O�R�P�L�W�\���Z�D�S�L�H�Q�L�D���P�X�V�]�O�R�Z�H�J�R�����V�]�D�U�\���N�R�O�R�U���N�����'�
�E�L�D�����Q�U��������
oznacza bazalty.  
Fragment of the geological map of Carnall (1844). Green: Cretaceous limestones; pink and grey: 
different types of Jurassic clays and limestones; blue: Muschelkalk; dark grey: basalts.  
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�)�L�J�����������:�\�F�L�Q�H�N���P�D�S�\���J�H�R�O�R�J�L�F�]�Q�H�M���5�R�H�P�H�U�D�����������������X�N�D�]�X�M���F�\���U�H�M�R�Q���.�U�D�V�L�H�M�R�Z�D�����5�y�*�R�Z�����E�D�U�Z����
�R�S�L�V�D�Q�R���L�á�\���G�R�O�Q�H�J�R���N�D�M�S�U�X�����á�R�V�R�V�L�R�Z����- �R�V�D�G�\���G�\�O�X�Z�L�X�P�����D���N�U�H�P�R�Z����- utwory aluwium.         
Fragment of the geological map of Roemer (1870). Pink: Lower Keuper clays; salmon: diluvium; 
cream: alluvium. 

 

Fig. 5. Cegielnia w Krasiejowie w trakc�L�H���E�X�G�R�Z�\���Z�������������U���������D�����L���S�R���X�N�R���F�]�H�Q�L�X�������E�������$�X�W�R�U��
�Q�L�H�]�Q�D�Q�\�����I�U�D�J�P�H�Q�W���S�R�F�]�W�y�Z�N�L���Z�\�G�D�Q�H�M���S�U�]�H�]���6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���0�L�á�R���Q�L�N�y�Z���.�U�D�V�L�H�M�R�Z�D��            
�%�U�L�F�N�\�D�U�G���D�W���.�U�D�V�L�H�M�y�Z in the construction in 1910 (5a) and after finishing (5b).  

 

�-�D�N���Z�\�Q�L�N�D���]���R�S�U�D�F�R�Z�D�����6�W�R�Z�D�U�]�\�V�]�H�Q�L�D���0�L�á�R���Q�L�N�y�Z���.�U�D�V�L�H�M�R�Z�D���F�H�J�L�H�O�Q�L�D���E�D�]�X�M���F�D���Q�D��

�P�L�H�M�V�F�R�Z�\�P���]�á�R�*�X���S�R�Z�V�W�D�á�D���Z�������������U. (Fig. 5a,b), lecz �M�X�*��w pierwszej dekadzie XX w. 

�H�N�V�S�O�R�D�W�R�Z�D�Q�R���L�á���L���Z�\�S�D�O�D�Q�R���F�H�J�á�\���Z���S�U�R�Z�L�]�R�U�\�F�]�Q�\�F�K���S�L�H�F�D�F�K�����6�����:�L�G�D�Z�V�N�D�����L�Q�I�����X�V�W�Q�D������

�=�D�F�K�R�Z�D�Q�H���]�G�M�
�F�L�D���P�L�
�G�]�\�Z�R�M�H�Q�Q�H���Z�V�N�D�]�X�M�������*�H���V�X�U�R�Z�L�H�F���S�U�]�H�Z�R�*�R�Q�R���G�R���F�H�J�L�H�O�Q�L���N�R�O�H�M�N����

�Z���V�N�R�W�R�U�R�Z�����N�R�Q�Q�\�P�L���Z�D�J�R�Q�L�N�D�P�L�����)�L�J�������������5�H�O�D�F�M�H���P�L�H�V�]�N�D���F�y�Z�����D�Q�D�O�L�]�D���P�D�S���L���S�R�]�R�V�W�D�á�R���F�L��

�í�î��
��

�$�X�W�R�U�]�\�� �F�L�� �X�]�Q�D�O�L�� �E�D�G�D�Q�H�� �X�W�Z�R�U�\�� �]�D�� �M�X�U�D�M�V�N�L�H���� �3�U�D�Z�L�G�á�R�Z�\���� �S�y�(�Q�R�W�U�L�D�V�R�Z�\�� �Z�L�H�N��

�Z�L�
�N�V�]�R���F�L���W�\�F�K���V�N�D�á���� �X�G�R�Z�R�G�Q�L�á���G�R�S�L�H�U�R���5�R�H�P�H�U���������������� ������������ ������������ �������������� �5�R�]�E�X�G�R�Z�D�á���R�Q��

�W�H�*�� �F�K�D�U�D�N�W�H�U�\�V�W�\�N�
�� �S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q���� �L�� �O�L�W�R�O�R�J�L�F�]�Q�� �W�\�F�K�� �Z�\�G�]�L�H�O�H������ �G�]�L�H�O���F�� �W�X�W�H�M�V�]�\�� �W�U�L�D�V��

�J�y�U�Q�\�� �Q�D�� �N�D�M�S�H�U�� �L�� �U�H�W�\�N���� �5�R�H�P�H�U�� �������������� �M�H�V�W�� �W�D�N�*�H�� �D�X�W�R�U�H�P�� �S�L�H�U�Z�V�]�H�M�� �P�D�S�\���� �Q�D�� �N�W�y�U�H�M��

�S�U�]�H�G�V�W�D�Z�L�R�Q�R���J�H�R�O�R�J�L�
���R�N�R�O�L�F���.�U�D�V�L�H�M�R�Z�D���� 

�2�S�U�y�F�]���G�R�P�L�Q�X�M���F�\�F�K���R�V�D�G�y�Z���G�\�O�X�Z�L�X�P�����S�O�H�M�V�W�R�F�H�Q�X�����L���Z�\�V�W�
�S�X�M���F�\�F�K���Z���G�R�O�L�Q�L�H���0�D�á�H�M��

Panwi i �M�H�M���G�R�S�á�\�Z�D�F�K���X�W�Z�R�U�y�Z���D�O�X�Z�L�X�P�����K�R�O�R�F�H�Q�X�����Z�\�N�D�U�W�R�Z�D�á���O�L�F�]�Q�H�����G�U�R�E�Q�H���R�G�V�á�R�Q�L�
�F�L�D��

�L�á�y�Z���W�U�L�D�V�X�����R�S�L�V�D�Q�\�F�K���M�D�N�R���G�R�O�Q�\���N�D�M�S�H�U�������Z���W�\�P���F�]�W�H�U�\���Z���J�U�D�Q�L�F�D�F�K���V�D�P�H�J�R��Krasiejowa (Fig. 

4), �M�H�G�Q�R���]���Q�L�F�K���Z���R�E�U�
�E�L�H���Z�V�S�y�á�F�]�H�V�Q�H�J�R���Z�\�U�R�E�L�V�N�D���S�R�N�R�S�D�O�Q�L�D�Q�H�J�R�����-�H�G�Q�D�N�*�H���E�U�D�N��

wzm�L�D�Q�H�N���R���N�U�D�V�L�H�M�R�Z�V�N�L�F�K���L�á�R�Z�F�D�F�K���Z���W�H�N���F�L�H���P�R�Q�R�J�U�D�I�L�L���5�R�H�P�H�U�D�������������������Z���S�R���Z�L�
�F�R�Q�H�M��

�N�D�M�S�U�R�Z�L�����O���V�N�L�H�P�X���S�U�D�F�\���(�F�N�D�����������������L���Z���S�y�(�Q�L�H�M�V�]�\�F�K���D�U�W�\�N�X�á�D�F�K���Q�L�H�P�L�H�F�N�L�F�K�����V�X�J�H�U�X�M�H�����L�*��

�Z���W�\�P���F�]�D�V�L�H���Q�L�H���E�\�á�R���W�D�P���*�D�G�Q�\�F�K���R�G�N�U�\�Z�H�N���H�N�V�S�O�R�D�W�D�F�\�M�Q�\�F�K�����3�R�W�Z�L�H�U�G�]�D���W�R���I�D�N�W�����L�*���Q�D��

mapach topograficznych z 1883 i 1904 r. nie ma w Krasiejowie glinianek czy cegielni. 

 

�)�L�J�����������:�\�F�L�Q�H�N���P�D�S�\���J�H�R�O�R�J�L�F�]�Q�H�M���&�D�U�Q�D�O�O�D�����������������]�E�L�R�U�\���%�L�E�O�����8�Q�L�Z�����:�U�R�F�������X�N�D�]�X�M���F�\���G�R�O�L�Q�
���0�D�á�H�M��
�3�D�Q�Z�L�����=�L�H�O�R�Q�����E�D�U�Z�������Q�U���������R�]�Q�D�F�]�R�Q�R���Z�D�S�L�H�Q�L�H���N�U�H�G�\�����U�y�*�R�Z�������Q�U��4b) – �M�X�U�D�M�V�N�L�H���L�á�\���F�]�H�U�Z�R�Q�H����
�M�D�V�Q�R�V�]�D�U���������F�����M�X�U�D�M�V�N�L�H���L�á�\���]���*�H�O�D�]�H�P�����V�]�D�U�R�Q�L�H�E�L�H�V�N�������Q�U�����F�����Z�D�S�L�H�Q�L�H���M�X�U�D�M�V�N�L�H�����M�D�V�Q�R�Q�L�H�E�L�H�V�N�������Q�U��������
�Z�D�S�L�H�����P�X�V�]�O�R�Z�\�����D���F�L�H�P�Q�R�Q�L�H�E�L�H�V�N�����G�R�O�R�P�L�W�\���Z�D�S�L�H�Q�L�D���P�X�V�]�O�R�Z�H�J�R�����V�]�D�U�\���N�R�O�R�U���N�����'�
�E�L�D�����Q�U��������
oznacza bazalty.  
Fragment of the geological map of Carnall (1844). Green: Cretaceous limestones; pink and grey: 
different types of Jurassic clays and limestones; blue: Muschelkalk; dark grey: basalts.  
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���S�R�]�\�V�N�L�Z�D�Q�R���]���N�L�O�N�X���Z�\�U�R�E�L�V�N���Q�D���Z�V�F�K�y�G���R�G���Z�V�L�����S�U�]�\��

�F�]�\�P���Z���U�y�*�Q�\�F�K���R�G�F�L�Q�N�D�F�K���F�]�D�V�X���M�H�G�Q�H���S�R�U�]�X�F�D�Q�R�����D���L�Q�Q�H���X�U�X�F�K�D�P�L�D�Q�R�����:�������������U�����J�á�y�Z�Q�D��

�R�G�N�U�\�Z�N�D�����G�á�X�J�R���F�L�����������P���]�D�F�]�\�Q�D�á�D���V�L�
�����������P���Q�D���Z�V�F�K�y�G���R�G���F�H�J�L�H�O�Q�L�����Q�D���W�H�U�H�Q�L�H���R�E�H�F�Q�H�J�R��

�]�D�F�K�R�G�Q�L�H�J�R���V�N�U�D�M�X���-�X�U�D�3�D�U�N�X���L���K�D�á�G���S�R�N�R�S�D�O�Q�L�D�Q�\�F�K�����)�L�J�������������6�X�N�F�H�V�\�Z�Q�L�H rozbudowywana 

w latach powojennych, w �P�R�P�H�Q�F�L�H���]�D�P�N�Q�L�
�F�L�D���N�R�S�D�O�Q�L���Z�������������U�����P�L�H�U�]�\�á�D�����������[�����������P���L���G�R��

�����P���J�á�
�E�R�N�R���F�L�����D���U�R�F�]�Q�\���X�]�\�V�N���L�á�X���V�L�
�J�D�á���E�O�L�V�N�R���������W�\�V�����W�R�Q�����G�D�Q�H���]���G�R�N�X�P�H�Q�W�D�F�M�L���N�R�S�D�O�Q�L�D�Q�H�M��

i z Tokarskiego et al. ���������������3�U�R�G�X�N�R�Z�D�Q�D���F�H�J�á�D���E�\�á�D���G�R�E�U�H�M���M�D�N�R���F�L���L���F�K�R�ü���S�U�]�H�]�Q�D�F�]�D�Q�R���M�����Q�D��

ryn�H�N���O�R�N�D�O�Q�\�����W�R���Z���F�]�D�V�L�H���,�,���Z�R�M�Q�\�����Z�L�D�W�R�Z�H�M���Z�\�V�\�á�D�Q�R���Q�D���R�G�E�X�G�R�Z�
���%�H�U�O�L�Q�D���Q�L�V�]�F�]�R�Q�H�J�R��

przez alianckie bombardowania, a w latach 50. XX w. do Warszawy, m.in. dla wznoszonego 

�3�D�á�D�F�X���.�X�O�W�X�U�\���L���1�D�X�N�L�����6�����:�L�G�D�Z�V�N�D���L���S�R�W�R�P�N�R�Z�L�H���Z�á�D���F�L�F�L�H�O�L���]�D�N�á�D�G�X�����L�Q�I�����X�V�W�Q�D������

Wy�W�Z�D�U�]�D�Q�L�D���F�H�J�L�H�á���]�D�S�U�]�H�V�W�D�Q�R���S�R �S�R�*�D�U�]�H���F�H�J�L�H�O�Q�L��25 XI 1967 r. (S. Widawska, inf. ustna, 

�]�D���N�U�R�Q�L�N�����2�6�3�����E�á�
�G�Q�H���V�����S�R�G�D�Z�D�Q�H���Z���O�L�W�H�U�D�W�X�U�]�H���G�D�W�\�������������L���������������� 

 �&�K�R�F�L�D�*���]�D�V�R�E�\���E�L�O�D�Q�V�R�Z�H���L�á�X���E�\�á�\���Z�F�L���*���R�O�E�U�]�\�P�L�H�����������P�O�Q���W�R�Q���Z�J���G�R�N�X�P�H�Q�W�D�F�M�L���]��

1964 r.) zdecydow�D�Q�R���V�L�
���]�D�P�N�Q���ü���]�D�N�á�D�G�����D���]�á�R�*�H���S�U�]�H�]�Q�D�F�]�\�ü���Q�D���S�R�W�U�]�H�E�\���S�O�D�Q�R�Z�D�Q�H�M��

�F�H�P�H�Q�W�R�Z�Q�L���Z���6�W�U�]�H�O�F�D�F�K���2�S�������)�L�J�������������J�G�]�L�H���L�á���V�W�D�Q�R�Z�L�á���V�X�U�R�Z�L�H�F���Q�L�V�N�L���Z���S�U�R�F�H�V�L�H���S�U�R�G�X�N�F�M�L��

�F�H�P�H�Q�W�X�����3�O�D�Q�R�Z�D�Q�R���H�N�V�S�O�R�D�W�D�F�M�
���Z�������S�R�]�L�R�P�D�F�K���H�N�V�S�O�R�D�W�D�F�\�M�Q�\�F�K���G�R���J�á�
�E�R�N�R���F�L���������P�����J�G�\�*��

�J�á�
�E�L�H�M����zazwyczaj na 34-�������P�����]�D�F�]�\�Q�D�M�����V�L�
���Q�L�H�S�R�*���G�D�Q�H���Z���F�H�P�H�Q�W�R�Z�Q�L�F�W�Z�L�H���Z�N�á�D�G�N�L���J�L�S�V�X��

(dane z dokumentacji kopalnianej). W takim charakterze wznowiono wydobycie w 1974 r. 

�S�U�R�Z�D�G�]���F���M�H���G�R�������������U�������J�G�\���Z���]�Z�L���]�N�X���]���O�L�N�Z�L�G�D�F�M�����F�H�P�H�Q�W�R�Z�Q�L���L�á�R�Z�L�H�F���S�U�]�H�V�W�D�á���E�\�ü��

potrzeb�Q�\�����:���P�L�
�G�]�\�F�]�D�V�L�H���G�]�L�
�N�L���X�G�R�N�X�P�H�Q�W�R�Z�D�Q�L�X���S�U�]�\�O�H�J�á�\�F�K���G�R���Z�\�U�R�E�L�V�N�D���R�E�V�]�D�U�y�Z��

�]�Z�L�
�N�V�]�R�Q�R���Z�L�H�O�N�R���ü���]�á�R�*�D�����W�D�N���*�H���Z���P�R�P�H�Q�F�L�H���Z�\�N�U�H���O�H�Q�L�D���]���H�Z�L�G�H�Q�F�M�L���������������U�������]�D�V�R�E�\��

�E�L�O�D�Q�V�R�Z�H���L�á�X���V�L�
�J�D�á�\���M�X�*���S�U�D�Z�L�H���������P�O�Q���W�R�Q�����D���Z�L�H�O�N�R���ü���Z�\�U�R�E�L�V�N�D�����R�E�H�F�Q�L�H���]�Q�D�M�G�X�M�H���V�L�
���Z��

nim �H�N�V�S�R�]�\�F�M�D���P�R�G�H�O�L���G�L�Q�R�]�D�X�U�y�Z���-�X�U�D�3�D�U�N�X�����Z�\�Q�L�R�V�á�D��450x350 m i do �������P���J�á�
�E�R�N�R���F�L��������

poziomy eksploatacyjne; dane z dokumentacji kopalnianej). Rocznie pozyskiwano 236 tys. 

�W�R�Q���L�á�X���Z�������������U�������3�U�]�H�Q�L�R�V�á�R�������������� 

 

�2�G�N�U�\�F�L�H���N�U�
�J�R�Z�F�y�Z���W�U�L�D�V�R�Z�\�F�K���Z���.�U�D�V�L�H�M�R�Z�L�H 

W ma�U�F�X�������������U�����X�N�D�]�X�M�H���V�L�
���Z���3�U�]�H�J�O���G�]�L�H���*�H�R�O�R�J�L�F�]�Q�\�P���S�L�H�U�Z�V�]�\���D�U�W�\�N�X�á���Q�D�X�N�R�Z�\�����'�]�L�N��

et al. �������������L�Q�I�R�U�P�X�M���F�\���R���R�G�N�U�\�F�L�X���Z���.�U�D�V�L�H�M�R�Z�L�H���E�R�J�D�W�H�J�R�����J�y�U�Q�R�W�U�L�D�V�R�Z�H�J�R���F�P�H�Q�W�D�U�]�\�V�N�D��

�Z�L�H�O�N�L�F�K���S�á�D�]�y�Z���L���J�D�G�y�Z�����3�U�H�]�H�Q�W�X�M�H���Z�\�Q�L�N�L���E�D�G�D�����Z�\�N�R�Q�D�Q�\�F�K���S�U�]�H�]���S�U�D�F�R�Z�Q�L�N�y�Z���,�Q�V�W�\�W�Xtu 

�3�D�O�H�R�E�L�R�O�R�J�L�L���3�$�1���L���8�Q�L�Z�H�U�V�\�W�H�W�X���:�U�R�F�á�D�Z�V�N�L�H�J�R���S�R�G���N�L�H�U�X�Q�N�L�H�P���S�U�R�I�����'�]�L�N�D�����2�S�L�Q�L�D��

�S�X�E�O�L�F�]�Q�D���Z���3�R�O�V�F�H���M�X�*���Z�L�H���R���W�\�P���Z�\�G�D�U�]�H�Q�L�X���]���*�D�]�H�W�\���:�\�E�R�U�F�]�H�M�����N�W�y�U�D���������,�,�������������U�����S�R�G��

�I�U�D�S�X�M���F�\�P���W�\�W�X�á�H�P���Ä�&�H�P�H�Q�W���]���G�L�Q�R�]�D�X�U�y�Z�´���X�P�L�H���F�L�á�D���R�E�V�]�H�U�Q�\���W�H�N�V�W���S�L�y�U�D���-�����'�]�L�N�D��

po�S�X�O�D�U�\�]�X�M���F�\���N�U�D�V�L�H�M�R�Z�V�N�L�H���N�U�
�J�R�Z�F�H�����2�G���W�H�J�R���P�R�P�H�Q�W�X���P�D�á�D���P�L�H�M�V�F�R�Z�R���ü���V�W�D�M�H���V�L�
���V�á�\�Q�Q�D��

�Q�L�H���W�\�O�N�R���Z���3�R�O�V�F�H�����D�O�H���L���Q�D�����Z�L�H�F�L�H���� 
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��

�)�L�J�����������7�U�D�Q�V�S�R�U�W���L�á�X���]���Z�\�U�R�E�L�V�N�D���G�R���F�H�J�L�H�O�Q�L���Z���.�U�D�V�L�H�M�R�Z�L�H�����R�N�U�H�V���P�L�
�G�]�\�Z�R�M�H�Q�Q�\�����D�X�W�R�U���Q�L�H�]�Q�D�Q�\����
uzyskane od p. J. Anderwalda i S. Widawskiej.                                                                                
�7�U�D�Q�V�S�R�U�W���R�I���F�O�D�\���I�U�R�P���W�K�H���S�L�W���W�R���W�K�H���E�U�L�F�N�\�D�U�G���L�Q���.�U�D�V�L�H�M�y�Z����photograph before 1939). 

 
�+�L�V�W�R�U�L�D���W�D���Q�L�H���]�D�F�]�\�Q�D���V�L�
���M�H�G�Q�D�N���Z���U�R�N�X���������������E�R�Z�L�H�P���G�R���R�G�N�U�\�F�L�D���L�Q�L�F�M�X�M���F�H�J�R��

�S�U�R�J�U�D�P���E�D�G�D�Z�F�]�\���]�H�V�S�R�á�X���S�U�R�I�����'�]�L�N�D���L���U�D�W�X�M���F�H�J�R���V�H�W�N�L���V�]�N�L�H�O�H�W�y�Z���R�G���]�
�E�y�Z���N�R�S�D�U�N�L���G�R�V�]�á�R��

�Z���F�]�H�U�Z�F�X�������������U�����:���U�D�P�D�F�K���S�U�D�F�\���G�R�N�W�R�U�V�N�L�H�M���S�R���Z�L�
�F�R�Q�H�M���P�R�U�V�N�L�P���X�W�Z�R�U�R�P���W�U�L�D�V�X��

�S�H�Q�H�W�U�R�Z�D�á�H�P���U�R�]�O�H�J�á�\���N�D�P�L�H�Q�L�R�á�R�P���Z���6�W�U�]�H�O�F�D�F�K���2�S�������J�G�\���M�H�G�H�Q���]���U�R�E�R�W�Q�L�N�y�Z���U�]�X�F�L�á���Ä�3�D�Q���W�X��

�P�X�V�]�H�O�N�L���]�E�L�H�U�D�V�]�����D���Z���.�U�D�V�L�H�M�R�Z�L�H���F�D�á�H���N�R���F�L���O�H�*�����´�����:�L�D�G�R�P�R���ü���W�D�����Z�E�U�H�Z���S�R�]�R�U�R�P�����Q�L�H��

�Z�]�E�X�G�]�L�á�D���X���P�Q�L�H���V�]�F�]�H�J�y�O�Q�H�J�R���H�Q�W�X�]�M�D�]�P�X�����%�\�á�R���W�R���M�X�*���V�]�y�V�W�H���G�R�Q�L�H�V�L�H�Q�L�H���R���V�N�D�P�L�H�Q�L�D�á�\�F�K��

�N�R���F�L�D�F�K�����N�W�y�U�H���X�V�á�\�V�]�D�á�H�P���R�G���N�R�J�R�������N�W�R���Z�L�G�]�L�D�á���M�H���Q�D���Z�á�D�V�Q�H���R�F�]�\���Z���M�D�N�L�H�M�����R�G�N�U�\�Z�F�H����

�3�R�F�]���W�N�R�Z�R���V�S�U�D�Z�G�]�D�á�H�P���M�H���]���Z�L�H�O�N�L�P�L���Q�D�G�]�L�H�M�D�P�L�����D�O�H���]�D�Z�V�]�H���R�N�D�]�\�Z�D�á�R���V�L�
�����L�*���L�Q�I�R�U�P�D�W�R�U����

�Q�L�H���E�
�G���F���]�D�Z�R�G�R�Z�\�P���J�H�R�O�R�J�L�H�P�����X�]�Q�D�á���]�D���N�R���ü���Z�\�G�á�X�*�R�Q�\���N�U�]�H�P�L�H�������J�U�X�]�H�á���Z�D�S�L�H�Q�Q�\�����D���Z��

�G�Z�y�F�K���S�U�]�\�S�D�G�N�D�F�K���L�V�W�R�W�Q�L�H���Q�D�S�R�W�N�D�á�H�P���S�R�N�D�(�Q�H���*�H�E�U�D���F�]�\���V�]�F�]�
�N�L�����W�\�O�H���*�H���Q�L�H���V�W�Z�R�U�]�H�Q�L�D��

�V�S�U�]�H�G���P�L�O�L�R�Q�y�Z���O�D�W�����D���Z�V�S�y�á�F�]�H�V�Q�H�M�����F�K�R�ü���]�G�H�F�K�á�H�M���N�U�R�Z�\�����'�á�X�J�R���]�D�V�W�D�Q�D�Z�L�D�á�H�P���V�L�
���Z�L�
�F���F�]�\��

�Z�D�U�W�R���Z�H�U�\�I�L�N�R�Z�D�ü���N�R�O�H�M�Q�����L�Q�I�R�U�P�D�F�M�
�����:���N�R���F�X���]�G�H�F�\�G�R�Z�D�á�H�P���V�L�
���S�R�M�H�F�K�D�ü���S�R���X�]�\�V�N�D�Q�L�X��

�]�J�R�G�\���N�L�H�U�R�Z�Q�L�F�W�Z�D���N�R�S�D�O�Q�L���L�á�X�����2�E�D�Z�\���Z���S�H�á�Q�L���V�L�
���S�R�W�Z�L�H�U�G�]�D�á�\��– �D�Q�L���Z���G�R�P�L�Q�X�M���F�\�F�K��
�í�ð��

��

�W�H�U�H�Q�R�Z�\�F�K���G�R�Z�R�G�]�������L�*���N�R�S�D�O�L�Q�
���S�R�]�\�V�N�L�Z�D�Q�R���]���N�L�O�N�X���Z�\�U�R�E�L�V�N���Q�D���Z�V�F�K�y�G���R�G���Z�V�L�����S�U�]�\��

�F�]�\�P���Z���U�y�*�Q�\�F�K���R�G�F�L�Q�N�D�F�K���F�]�D�V�X���M�H�G�Q�H���S�R�U�]�X�F�D�Q�R�����D���L�Q�Q�H���X�U�X�F�K�D�P�L�D�Q�R�����:�������������U�����J�á�y�Z�Q�D��

�R�G�N�U�\�Z�N�D�����G�á�X�J�R���F�L�����������P���]�D�F�]�\�Q�D�á�D���V�L�
�����������P���Q�D���Z�V�F�K�y�G���R�G���F�H�J�L�H�O�Q�L�����Q�D���W�H�U�H�Q�L�H���R�E�H�F�Q�H�J�R��

�]�D�F�K�R�G�Q�L�H�J�R���V�N�U�D�M�X���-�X�U�D�3�D�U�N�X���L���K�D�á�G���S�R�N�R�S�D�O�Q�L�D�Q�\�F�K�����)�L�J�������������6�X�N�F�H�V�\�Z�Q�L�H rozbudowywana 

w latach powojennych, w �P�R�P�H�Q�F�L�H���]�D�P�N�Q�L�
�F�L�D���N�R�S�D�O�Q�L���Z�������������U�����P�L�H�U�]�\�á�D�����������[�����������P���L���G�R��

�����P���J�á�
�E�R�N�R���F�L�����D���U�R�F�]�Q�\���X�]�\�V�N���L�á�X���V�L�
�J�D�á���E�O�L�V�N�R���������W�\�V�����W�R�Q�����G�D�Q�H���]���G�R�N�X�P�H�Q�W�D�F�M�L���N�R�S�D�O�Q�L�D�Q�H�M��

i z Tokarskiego et al. ���������������3�U�R�G�X�N�R�Z�D�Q�D���F�H�J�á�D���E�\�á�D���G�R�E�U�H�M���M�D�N�R���F�L���L���F�K�R�ü���S�U�]�H�]�Q�D�F�]�D�Q�R���M�����Q�D��

ryn�H�N���O�R�N�D�O�Q�\�����W�R���Z���F�]�D�V�L�H���,�,���Z�R�M�Q�\�����Z�L�D�W�R�Z�H�M���Z�\�V�\�á�D�Q�R���Q�D���R�G�E�X�G�R�Z�
���%�H�U�O�L�Q�D���Q�L�V�]�F�]�R�Q�H�J�R��

przez alianckie bombardowania, a w latach 50. XX w. do Warszawy, m.in. dla wznoszonego 

�3�D�á�D�F�X���.�X�O�W�X�U�\���L���1�D�X�N�L�����6�����:�L�G�D�Z�V�N�D���L���S�R�W�R�P�N�R�Z�L�H���Z�á�D���F�L�F�L�H�O�L���]�D�N�á�D�G�X�����L�Q�I�����X�V�W�Q�D������

Wy�W�Z�D�U�]�D�Q�L�D���F�H�J�L�H�á���]�D�S�U�]�H�V�W�D�Q�R���S�R �S�R�*�D�U�]�H���F�H�J�L�H�O�Q�L��25 XI 1967 r. (S. Widawska, inf. ustna, 

�]�D���N�U�R�Q�L�N�����2�6�3�����E�á�
�G�Q�H���V�����S�R�G�D�Z�D�Q�H���Z���O�L�W�H�U�D�W�X�U�]�H���G�D�W�\�������������L���������������� 

 �&�K�R�F�L�D�*���]�D�V�R�E�\���E�L�O�D�Q�V�R�Z�H���L�á�X���E�\�á�\���Z�F�L���*���R�O�E�U�]�\�P�L�H�����������P�O�Q���W�R�Q���Z�J���G�R�N�X�P�H�Q�W�D�F�M�L���]��

1964 r.) zdecydow�D�Q�R���V�L�
���]�D�P�N�Q���ü���]�D�N�á�D�G�����D���]�á�R�*�H���S�U�]�H�]�Q�D�F�]�\�ü���Q�D���S�R�W�U�]�H�E�\���S�O�D�Q�R�Z�D�Q�H�M��

�F�H�P�H�Q�W�R�Z�Q�L���Z���6�W�U�]�H�O�F�D�F�K���2�S�������)�L�J�������������J�G�]�L�H���L�á���V�W�D�Q�R�Z�L�á���V�X�U�R�Z�L�H�F���Q�L�V�N�L���Z���S�U�R�F�H�V�L�H���S�U�R�G�X�N�F�M�L��

�F�H�P�H�Q�W�X�����3�O�D�Q�R�Z�D�Q�R���H�N�V�S�O�R�D�W�D�F�M�
���Z�������S�R�]�L�R�P�D�F�K���H�N�V�S�O�R�D�W�D�F�\�M�Q�\�F�K���G�R���J�á�
�E�R�N�R���F�L���������P�����J�G�\�*��

�J�á�
�E�L�H�M����zazwyczaj na 34-�������P�����]�D�F�]�\�Q�D�M�����V�L�
���Q�L�H�S�R�*���G�D�Q�H���Z���F�H�P�H�Q�W�R�Z�Q�L�F�W�Z�L�H���Z�N�á�D�G�N�L���J�L�S�V�X��

(dane z dokumentacji kopalnianej). W takim charakterze wznowiono wydobycie w 1974 r. 

�S�U�R�Z�D�G�]���F���M�H���G�R�������������U�������J�G�\���Z���]�Z�L���]�N�X���]���O�L�N�Z�L�G�D�F�M�����F�H�P�H�Q�W�R�Z�Q�L���L�á�R�Z�L�H�F���S�U�]�H�V�W�D�á���E�\�ü��

potrzeb�Q�\�����:���P�L�
�G�]�\�F�]�D�V�L�H���G�]�L�
�N�L���X�G�R�N�X�P�H�Q�W�R�Z�D�Q�L�X���S�U�]�\�O�H�J�á�\�F�K���G�R���Z�\�U�R�E�L�V�N�D���R�E�V�]�D�U�y�Z��

�]�Z�L�
�N�V�]�R�Q�R���Z�L�H�O�N�R���ü���]�á�R�*�D�����W�D�N���*�H���Z���P�R�P�H�Q�F�L�H���Z�\�N�U�H���O�H�Q�L�D���]���H�Z�L�G�H�Q�F�M�L���������������U�������]�D�V�R�E�\��

�E�L�O�D�Q�V�R�Z�H���L�á�X���V�L�
�J�D�á�\���M�X�*���S�U�D�Z�L�H���������P�O�Q���W�R�Q�����D���Z�L�H�O�N�R���ü���Z�\�U�R�E�L�V�N�D�����R�E�H�F�Q�L�H���]�Q�D�M�G�X�M�H���V�L�
���Z��

nim �H�N�V�S�R�]�\�F�M�D���P�R�G�H�O�L���G�L�Q�R�]�D�X�U�y�Z���-�X�U�D�3�D�U�N�X�����Z�\�Q�L�R�V�á�D��450x350 m i do �������P���J�á�
�E�R�N�R���F�L��������

poziomy eksploatacyjne; dane z dokumentacji kopalnianej). Rocznie pozyskiwano 236 tys. 

�W�R�Q���L�á�X���Z�������������U�������3�U�]�H�Q�L�R�V�á�R�������������� 

 

�2�G�N�U�\�F�L�H���N�U�
�J�R�Z�F�y�Z���W�U�L�D�V�R�Z�\�F�K���Z���.�U�D�V�L�H�M�R�Z�L�H 

W ma�U�F�X�������������U�����X�N�D�]�X�M�H���V�L�
���Z���3�U�]�H�J�O���G�]�L�H���*�H�R�O�R�J�L�F�]�Q�\�P���S�L�H�U�Z�V�]�\���D�U�W�\�N�X�á���Q�D�X�N�R�Z�\�����'�]�L�N��

et al. �������������L�Q�I�R�U�P�X�M���F�\���R���R�G�N�U�\�F�L�X���Z���.�U�D�V�L�H�M�R�Z�L�H���E�R�J�D�W�H�J�R�����J�y�U�Q�R�W�U�L�D�V�R�Z�H�J�R���F�P�H�Q�W�D�U�]�\�V�N�D��

�Z�L�H�O�N�L�F�K���S�á�D�]�y�Z���L���J�D�G�y�Z�����3�U�H�]�H�Q�W�X�M�H���Z�\�Q�L�N�L���E�D�G�D�����Z�\�N�R�Q�D�Q�\�F�K���S�U�]�H�]���S�U�D�F�R�Z�Q�L�N�y�Z���,�Q�V�W�\�W�Xtu 

�3�D�O�H�R�E�L�R�O�R�J�L�L���3�$�1���L���8�Q�L�Z�H�U�V�\�W�H�W�X���:�U�R�F�á�D�Z�V�N�L�H�J�R���S�R�G���N�L�H�U�X�Q�N�L�H�P���S�U�R�I�����'�]�L�N�D�����2�S�L�Q�L�D��

�S�X�E�O�L�F�]�Q�D���Z���3�R�O�V�F�H���M�X�*���Z�L�H���R���W�\�P���Z�\�G�D�U�]�H�Q�L�X���]���*�D�]�H�W�\���:�\�E�R�U�F�]�H�M�����N�W�y�U�D���������,�,�������������U�����S�R�G��

�I�U�D�S�X�M���F�\�P���W�\�W�X�á�H�P���Ä�&�H�P�H�Q�W���]���G�L�Q�R�]�D�X�U�y�Z�´���X�P�L�H���F�L�á�D���R�E�V�]�H�U�Q�\���W�H�N�V�W���S�L�y�U�D���-�����'�]�L�N�D��

po�S�X�O�D�U�\�]�X�M���F�\���N�U�D�V�L�H�M�R�Z�V�N�L�H���N�U�
�J�R�Z�F�H�����2�G���W�H�J�R���P�R�P�H�Q�W�X���P�D�á�D���P�L�H�M�V�F�R�Z�R���ü���V�W�D�M�H���V�L�
���V�á�\�Q�Q�D��

�Q�L�H���W�\�O�N�R���Z���3�R�O�V�F�H�����D�O�H���L���Q�D�����Z�L�H�F�L�H���� 
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�F�]�H�U�Z�R�Q�\�F�K���L���V�]�D�U�\�F�K���L�á�R�Z�F�D�F�K�����D�Q�L���Z���S�R�M�H�G�\�Q�F�]�\�F�K���á�D�Z�L�F�D�F�K���S�L�D�V�N�R�Z�F�y�Z���Z�D�S�Q�L�V�W�\�F�K���Q�L�H��

�E�\�á�R���Q�L�H���W�\�O�N�R���V�]�F�]���W�N�y�Z���N�U�
�J�R�Z�F�y�Z�����D�O�H���M�D�N�L�F�K�N�R�O�Z�L�H�N���V�N�D�P�L�H�Q�L�D�á�R���F�L�����%�H�]���U�H�]�X�O�W�D�W�X��

�R�E�V�]�H�G�á�H�P���S�R�á�X�G�Q�L�R�Z�����L���]�D�F�K�R�G�Q�L�������F�L�D�Q�
�����V�S�H�Q�H�W�U�R�Z�D�á�H�P�����U�R�G�H�N���R�G�N�U�\�Z�N�L�����D���Q�D�Z�H�W���K�D�á�G�N�L��

�P�D�W�H�U�L�D�á�X���V�S�D�G�D�M���F�H�J�R���]���W�D���P�R�F�L���J�X�����,���G�R�S�L�H�U�R���Q�D���V�D�P�\�P���N�R���F�X�����]�E�O�L�*�D�M���F���V�L�
���G�R���G�X�*�H�M��

�N�R�S�D�U�N�L���Z�L�H�O�R�Q�D�F�]�\�Q�L�R�Z�H�M���S�U�D�F�X�M���F�H�M���S�R�G���S�y�á�Q�R�F�Q�����N�U�D�Z�
�G�]�L�����V�S�R�V�W�U�]�H�J�á�H�P�����*�H���X���S�R�G�V�W�D�Z�\��

���F�L�D�Q�\���]�D�F�]�\�Q�D���V�L�
���L�V�W�Q�H���R�V�\�S�L�V�N�R���N�R�V�W�Q�H�����1�D���R�G�F�L�Q�N�X�����������P���G�R�V�á�R�Z�Q�L�H���V�]�á�R���V�L�
���S�R���N�R���F�L�D�F�K����

�Z���U�y�G���N�W�y�U�\�F�K���G�R�P�L�Q�R�Z�D�á�\���W�U�]�R�Q�\���N�U�
�J�y�Z�����3�R�M�D�Z�L�á�\���V�L�
���W�D�N�*�H���R���U�y�G�N�L���P�D�á�*�\���� 

 

Fig. 7. Fragment mapy Messtischblatt, ark. Malapane, 1942 r. Widoczne: wyrobisko (Schp.) cegielni 
���=�J�O�������R�E�D���Q�D���6�(���R�G���F�H�Q�W�U�X�P���Z�V�L�����L���P�á�\�Q���Z�R�G�Q�\���Q�D���P�L�H�M�V�F�X���G�D�Z�Q�H�M���K�X�W�\�����Z���1�:���F�]�
���F�L���P�D�S�\�����Z��
Krasiejowie.  
�)�U�D�J�P�H�Q�W���R�I���W�K�H���V�K�H�H�W���Z�L�W�K���.�U�D�V�L�H�M�y�Z�����P�D�S���V�K�H�H�W���0�D�O�D�S�D�Q�H�����������������7�K�H���F�O�D�\���S�L�W�����6�F�K�S���������E�U�L�F�N�\�D�U�G��
(Zgl.) and watermill (former ironworks) are seen.  

 

�:���U�y�G���]�H�E�U�D�Q�\�F�K���W�H�J�R���G�Q�L�D���������N�J���P�D�W�H�U�L�D�á�y�Z�����E�\�á�D �W�R���G�U�R�E�Q�D���F�]�
���ü���O�H�*���F�\�F�K���R�N�D�]�y�Z����

�W�U�]�R�Q�y�Z���L���V�S�R�U�D�G�\�F�]�Q�\�F�K���F�D�á�\�F�K���N�U�
�J�y�Z�����I�U�D�J�P�H�Q�W�y�Z���S�R�N�D�(�Q�\�F�K���N�R���F�L���G�á�X�J�L�F�K�����*�H�E�H�U�����]�
�E�y�Z����

�]���N�W�y�U�\�F�K���Q�D�M�Z�L�
�N�V�]�\���P�L�D�á�������F�P�����H�O�H�P�H�Q�W�y�Z���S�D�V�D���E�D�U�N�R�Z�H�J�R�����W�\�O�N�R���S�á�\�W�\���N�R�V�W�Q�H���E�\�á�\���Q�D���W�\�O�H��

�F�K�D�U�D�N�W�H�U�\�V�W�\�F�]�Q�H�����*�H���M�X�*���Z�y�Z�F�]�D�V���Z�L�H�G�]�L�D�á�H�P�����L�*���W�U�D�I�L�á�H�P���Q�D���O�D�E�L�U�\�Q�W�R�G�R�Q�W�\�����-�H�G�H�Q���N�D�Z�D�á�H�N��

�Z�\�G�á�X�*�R�Q�H�J�R���S�\�V�N�D���]���G�R���ü���F�L�H�Q�N�L�P�L���]�
�E�D�P�L���H�Z�L�G�H�Q�W�Q�L�H���Q�L�H���S�D�V�R�Z�D�á���G�R���O�D�E�L�U�\�Q�W�R�G�R�Q�W�y�Z�����D�O�H��

�Q�L�H���P�R�J�á�H�P���S�U�]�\�S�R�U�]���G�N�R�Z�D�ü���J�R���G�R���L�Q�Q�H�M���J�U�X�S�\�����G�]�L�����Z�L�D�G�R�P�R�����L�*���E�\�á���W�R���X�á�D�P�H�N��

Paleorhinus�����S�R�G�R�E�Q�L�H���M�D�N���G�Z�D���N�U�
�J�L���L���S�D�U�
���]�
�E�y�Z�����U�H�V�]�W�D���]�E�L�R�U�X���Q�D�O�H�*�D�á�D���G�R��Metoposaurus). 

�&�K�R�ü���Q�L�H�]�Z�\�N�O�H���O�L�F�]�Q�H�����W�R���Z�V�]�\�V�W�N�L�H���]�Q�D�M�G�\�Z�D�Q�H���Z���R�V�\�S�L�V�N�X���X���S�R�G�V�W�D�Z�\�����F�L�D�Q�\��

�V�N�D�P�L�H�Q�L�D�á�R���F�L���N�U�
�J�R�Z�F�y�Z���E�\�á�\���I�U�D�J�P�H�Q�W�D�U�\�F�]�Q�H���L���E�U�D�N�R�Z�D�á�R���F�K�R�ü�E�\���F�]�
���F�L�R�Z�R��
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�N�R�P�S�O�H�W�Q�\�F�K���V�]�N�L�H�O�H�W�y�Z�����=�L�G�H�Q�W�\�I�L�N�R�Z�D�á�H�P���Z�����F�L�D�Q�L�H���K�R�U�\�]�R�Q�W���]���N�R���ü�P�L���V�W�Z�L�H�U�G�]�D�M���F�����*�H���M�H�V�W��

�W�R���M�H�G�\�Q�D���W�D�N�D���Z�D�U�V�W�Z�D�����S�y�(�Q�L�H�M���]�H�V�S�y�á���S�U�R�I�����'�]�L�N�D���R�G�N�U�\�á���M�H�V�]�F�]�H���M�H�G�H�Q�����Z�\�*�V�]�\���K�R�U�\�]�R�Q�W��

�N�R�V�W�Q�\�������O�H�F�]���S�U�y�E�D���S�R�]�\�V�N�D�Q�L�D���E�D�U�G�]�L�H�M���N�R�P�S�O�H�W�Q�\�F�K���F�]�
���F�L���V�]�N�L�H�O�H�W�X���]�D�N�R���F�]�\�á�D���V�L�
��

�Q�L�H�S�R�Z�R�G�]�H�Q�L�H�P�����J�G�\�*���R�G�V�á�D�Q�L�D�Q�\���H�O�H�P�H�Q�W���S�á�D�]�D���R�N�D�]�D�á���V�L�
���Q�L�H�]�Z�\�N�O�H���N�U�X�F�K�\�����3�R�]�D���W�\�P��

�Z�D�U�V�W�Z�
���]���N�R���ü�P�L���S�U�]�\�N�U�\�Z�D�á���J�U�X�E�\���Q�D�G�N�á�D�G���L�á�R�Z�F�D���X�W�U�X�G�Q�L�D�M���F�\���S�U�D�F�
���� 

�1�D�V�W�
�S�Q�H�J�R���G�Q�L�D���Z�U�y�F�L�á�H�P���G�R���N�D�P�L�H�Q�L�R�á�R�P�X���Z���6�W�U�]�H�O�F�D�F�K���2�S�������J�G�]�L�H���S�U�]�\�S�D�G�N�L�H�P��

�V�S�R�W�N�D�á�H�P���y�Z�F�]�H�V�Q�H�J�R���V�W�X�G�H�Q�W�D���8�Q�L�Z�H�U�V�\�W�H�W�X���:�D�U�V�]�D�Z�V�N�L�H�J�R���$�Q�G�U�]�H�M�D���.�D�L�P�D���L��jego 

�S�U�R�P�R�W�R�U�D���S�U�R�I�����'�]�L�N�D�����$�����.�D�L�P���P�L�D�á���S�U�R�Z�D�G�]�L�ü���W�X���E�D�G�D�Q�L�D���P�R�U�V�N�L�H�M���I�D�X�Q�\���Z���U�D�P�D�F�K���S�U�D�F�\��

�P�D�J�L�V�W�H�U�V�N�L�H�M�����:���W�U�D�N�F�L�H���V�S�R�W�N�D�Q�L�D���S�R�L�Q�I�R�U�P�R�Z�D�á�H�P���U�R�]�P�y�Z�F�y�Z���R���Z�\�V�W�
�S�R�Z�D�Q�L�X���Ä�S�á�D�]�y�Z��

�W�D�U�F�]�R�J�á�R�Z�\�F�K�´���Z���.�U�D�V�L�H�M�R�Z�L�H�����F�R���Z�]�E�X�G�]�L�á�R���L�F�K���Z�L�H�O�N�L�H���]�D�L�Q�W�H�U�H�V�R�Z�D�Q�L�H���L���Z���W�H�Q���V�S�R�V�y�E��

�M�H�V�]�F�]�H���W�H�J�R���V�D�P�H�J�R���G�Q�L�D���S�R�Z�W�y�U�Q�L�H���]�Q�D�O�D�]�á�H�P���V�L�
���Z���R�G�N�U�\�Z�F�H���L�á�R�Z�F�D�����3�U�R�I�H�V�R�U���'�]�L�N���Z���U�y�G��

�V�]�F�]���W�N�y�Z���S�á�D�]�y�Z���R�G�Q�D�O�D�]�á���Z�����F�L�D�Q�L�H���L���]�L�G�H�Q�W�\�I�L�N�R�Z�D�á���F�]�D�V�]�N�
���J�D�G�D�����R�N�D�]�D�á�R���V�L�
���Z�L�
�F�����*�H��

�R�S�U�y�F�]���S�R�V�S�R�O�L�F�L�H���Z�\�V�W�
�S�X�M���F�\�F�K���O�D�E�L�U�\�Q�W�R�G�R�Q�W�y�Z���V�����W�H�*���L�Q�Q�H���J�U�X�S�\���N�U�
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Fig. 7. Fragment mapy Messtischblatt, ark. Malapane, 1942 r. Widoczne: wyrobisko (Schp.) cegielni 
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Krasiejowie.  
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(Zgl.) and watermill (former ironworks) are seen.  
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�S�L�H�U�Z�V�]�\���S�U�]�H�G�V�W�D�Z�L�á���5�R�H�P�H�U�������������������������������R�S�L�V�X�M���F���L���L�O�X�V�W�U�X�M���F���N�D�Z�D�á�N�L���S�á�\�W���N�R�V�W�Q�\�F�K���S�á�D�]�D��

Mastodonsaurus �R�U�D�]���S�R�M�H�G�\�Q�F�]�H�����Q�L�H�N�R�P�S�O�H�W�Q�H���]�
�E�\���J�D�G�y�Z��Termatosaurus i Megalosaurus 

cloacinus ���V�����W�R���R�]�Q�D�F�]�H�Q�L�D���5�R�H�P�H�U�D�����Z���L�V�W�R�F�L�H���W�D�N���V�]�F�]���W�N�R�Z�H�J�R���P�D�W�H�U�L�D�á�X���Q�L�H���G�D���V�L�
���R�N�U�H���O�L�ü��

�G�R���S�R�]�L�R�P�X���U�R�G�]�D�M�X�������=�Q�D�O�H�]�L�V�N�D���W�H���S�R�F�K�R�G�]�L�á�\���]���/�X�E�V�]�\�����&�]�D�U�Q�H�J�R���/�D�V�X���N�����:�R�(�Q�L�N���L���/�L�V�R�Z�D����

�D���Z�L�
�F���]���R�E�V�]�D�U�y�Z���]�Q�D�F�]�Q�L�H���R�G�G�D�O�R�Q�\�F�K���R�G���.�U�D�V�L�H�M�R�Z�D�����)�L�J����������pkt. 22, 23, 28). Z tej wsi nie 

�R�S�L�V�D�Q�R���*�D�G�Q�\�F�K���V�N�D�P�L�H�Q�L�D�á�R���F�L���]�Z�L�H�U�]�
�F�\�F�K���Z���D�U�W�\�N�X�á�D�F�K���S�U�]�H�G�Z�R�M�H�Q�Q�\�F�K�����S�R�G�R�E�Q�L�H���M�D�N���L���Z��

�F�]�D�V�L�H���V�]�F�]�H�J�y�á�R�Z�\�F�K���S�U�D�F���N�D�U�W�R�J�U�D�I�L�F�]�Q�\�F�K���G�R���D�U�N�X�V�]�D��mapy geologicznej Strzelce Op. 

���.�R�W�O�L�F�N�L�����������������R�E�H�M�P�X�M���F�H�M���Z�\�U�R�E�L�V�N�R���F�H�J�L�H�O�Q�L���N�U�D�V�L�H�M�R�Z�V�N�L�H�M�����6�]�F�]���W�N�L���N�R�V�W�Q�H���Q�L�H��

�R�G�V�á�D�Q�L�D�á�\���V�L�
���W�D�N�*�H���Z�������������U�������J�G�\���S�R�Z�W�y�U�Q�L�H���S�H�Q�H�W�U�R�Z�D�Q�R���W�D�P�W�H�M�V�]�������S�R�Z�L�
�N�V�]�R�Q�����M�X�*��

�N�R�S�D�O�Q�L�
���L�á�R�Z�F�D�����.�R�W�O�L�F�N�L�����L�Q�I�����X�V�W�Q�D�������%�D�G�D�M���F�\���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�L�H���R�V�D�G�\���W�U�L�D�V�X���]���.�U�D�V�L�H�M�R�Z�D��

�%�L�O�D�Q�����������������R�S�L�V�D�á���V�W���G���Z�\�á���F�]�Q�L�H���P�L�N�U�R�V�N�D�P�L�H�Q�L�D�á�R���F�L���U�R���O�L�Q�Q�H�����-�H�G�\�Q�L�H���:�L�W�]�P�D�Q�Q����������������

na problem jego �S�U�D�F�\���]�Z�U�y�F�L�á�D���P�L���X�Z�D�J�
���G�U��Konietzko-Meier�����S�R�G�D�á�����*�H���*�U�R�V�V����������������

�]�D�P�L�H���F�L�á���I�R�W�R�J�U�D�I�L�
���S�á�\�W�N�L���F�L�H�Q�N�L�H�M���]���N�R���F�L���P�H�W�R�S�R�]�D�X�U�D���]���.�U�D�V�L�H�M�R�Z�D�����-�H�V�W���W�R���M�H�G�Q�D�N��

�L�Q�I�R�U�P�D�F�M�D���E�á�
�G�Q�D�����E�R�Z�L�H�P���*�U�R�V�V���Q�L�H���Z�\�P�L�H�Q�L�á���.�U�D�V�L�H�M�R�Z�D�����G�\�V�N�X�W�R�Z�D�Q�\���R�N�D�]���R�S�L�V�D�á��

�Ä�0�H�W�R�S�L�D�V�"���$�X�V���2�E�H�U�V�F�K�O�H�V�L�H�Q�´�����Q�L�H���Z�V�N�D�]�X�M���F���G�R�N�á�D�G�Q�H�M���O�R�N�D�O�L�]�D�F�M�L�����]�D�����O�D�E�L�U�\�Q�W�R�G�R�Q�W�\���V����

�]�Q�D�Q�H���R�G�������������U�����]���L�Q�Q�\�F�K���P�L�H�M�V�F�R�Z�R���F�L���*�y�U�Q�H�J�R�����O���V�N�D�����3�R�Q�L�H�Z�D�*���R�E�L�H���Z�D�U�V�W�Z�\��

�N�R���F�L�R�Q�R���Q�H���]�D�S�D�G�D�M�����N�X���1�(���W�R���Q�L�H���Z�\�V�W�
�S�R�Z�D�á�\���R�Q�H���E�\�Q�D�M�P�Q�L�H�M���Q�D���F�D�á�\�P���R�E�V�]�D�U�]�H���]�á�R�*�D��

�L�á�R�Z�F�y�Z�����D���M�H�G�\�Q�L�H���Z���M�H�J�R �1�(���F�]�
���F�L�����1�D�O�H�*�\���Z�L�
�F���X�]�Q�D�ü�����*�H���Z�D�U�V�W�Z�\���W�H���R�G�V�á�R�Q�L�á�D��

�H�N�V�S�O�R�D�W�D�F�M�D���J�y�U�Q�L�F�]�D���G�R�S�L�H�U�R���P�L�
�G�]�\�������������D���S�L�H�U�Z�V�]�\�P�L���O�D�W�D�P�L���O�D�W�����������;�;���Z���� 

Naukowe i gospodarcze rezultaty paleontologicznych prac w Krasiejowie 

�(�I�H�N�W�H�P���Q�D�X�N�R�Z�\�P���Z�L�H�O�R�O�H�W�Q�L�F�K���E�D�G�D�������M�D�N�L�H���Q�D�V�W���S�L�á�\���So odkryciu cmentarzyska 

�N�U�D�V�L�H�M�R�Z�V�N�L�H�J�R���M�H�V�W�����������D�U�W�\�N�X�á�y�Z���Q�D�X�N�R�Z�\�F�K�����Z���W�\�P���������Z���F�]�R�á�R�Z�\�F�K�����Z�L�D�W�R�Z�\�F�K��
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�F�]�D�V�R�S�L�V�P�D�F�K�����O�L�F�]�E�\���W�H���X�Z�]�J�O�
�G�Q�L�D�M�����W�\�O�N�R���J�H�R�O�R�J�L�F�]�Q�H���O�X�E���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H���S�X�E�O�L�N�D�F�M�H��

�U�H�F�H�Q�]�R�Z�D�Q�H�����Q�L�H�N�R�Q�I�H�U�H�Q�F�\�M�Q�H���L���S�R���Z�L�
�F�R�Q�H���Z���F�D�á�R���F�L���O�X�E���]�Q�D�F�]�Q�H�M���F�]�
���F�L���P�D�W�H�U�L�D�á�R�P���]��

�.�U�D�V�L�H�M�R�Z�D�����������P�R�Q�R�J�U�D�I�L�D���������N�V�L���*�N�L���S�R�S�X�O�D�U�Q�R�Q�D�X�N�R�Z�H�����M�H�G�Q�D���]���Q�L�F�K���W�D�N�*�H���Z���Z�H�U�V�M�L��

�D�Q�J�O�R�M�
�]�\�F�]�Q�H�M�������V�W�D�á�D���Z�\�V�W�D�Z�D���Z���0�X�]�H�X�P���(�Z�R�O�X�F�M�L���3�$�1���R�U�D�]���S�D�U�
���F�]�D�V�R�Z�\�F�K���Z�\�V�W�D�Z���Z��

�U�y�*�Q�\�F�K���S�R�O�V�N�L�F�K���S�O�D�F�y�Z�N�D�F�K���Q�D�X�N�R�Z�\�F�K�����.�R�O�H�M�Q�H���D�U�W�\�N�X�á�\���V�����Z���G�U�X�N�X���Z���S�U�H�V�W�L�*�R�Z�\�F�K��

�S�L�V�P�D�F�K�����2�S�X�E�O�L�N�R�Z�D�Q�R���N�L�O�N�D�G�]�L�H�V�L���W���D�U�W�\�N�X�á�y�Z���Z���P�D�W�H�U�L�D�á�D�F�K���N�R�Q�I�H�U�H�Q�F�\�M�Q�\�F�K���L���G�U�X�J�L�H���W�\�O�H��

�S�R�S�X�O�D�U�Q�R�Q�D�X�N�R�Z�\�F�K�����6�N�D�P�L�H�Q�L�D�á�R���F�L���N�U�D�V�L�H�M�R�Z�V�N�L�H���X�P�R�*�O�L�Z�L�á�\���X�V�W�D�Q�R�Z�L�H�Q�L�H���������Q�L�H�]�Q�D�Q�\�F�K��

�G�R�W���G���Q�D�X�F�H���W�D�N�V�R�Q�y�Z���������U�R�G�]�D�M�y�Z���������J�D�W�X�Q�N�y�Z���L�������S�R�G�J�D�W�X�Q�N�X���N�U�
�J�R�Z�F�y�Z �R�U�D�]�������U�R�G�]�D�M�y�Z���L��

�����J�D�W�X�Q�N�y�Z���E�H�]�N�U�
�J�R�Z�F�y�Z�����7�D�E���������� �=�Q�D�O�H�]�L�R�Q�R���W�H�*���N�L�O�N�D���L�Q�Q�\�F�K���Q�R�Z�\�F�K���W�D�N�V�R�Q�y�Z�����N�W�y�U�H���V����

�Z���W�U�D�N�F�L�H���R�S�U�D�F�R�Z�\�Z�D�Q�L�D�����1�D���E�D�]�L�H���W�X�W�H�M�V�]�\�F�K���P�D�W�H�U�L�D�á�y�Z���S�R�Z�V�W�D�á�\�������G�R�N�W�R�U�D�W�\���L����6 prac 

�P�D�J�L�V�W�H�U�V�N�L�F�K�����Q�L�H���O�L�F�]���F���R�E�H�F�Q�L�H���U�H�D�O�L�]�R�Z�D�Q�\�F�K������ 

Tab. 1. Lista nowych t�D�N�V�R�Q�y�Z���X�V�W�D�Q�R�Z�L�R�Q�\�F�K���Q�D���E�D�]�L�H���P�D�W�H�U�L�D�á�y�Z���]���.�U�D�V�L�H�M�R�Z�D��                                                                                                                                    
List of new taxa established on the basis of fossils from �.�U�D�V�L�H�M�y�Z�� 

 Nowy takson  

�.�U�
�J�R�Z�F�H 

Silesaurus opolensis Dzik, 2003 Rodzaj i gatunek Gad, dinozauromorf 

Polonosuchus silesiacus Sulej, 2005 Rodzaj i gatunek Gad, teratozaur 

Stagonolepis olenkae Sulej, 2010 Gatunek Gad, aetozaur 

Cyclotosaurus intermedius Sulej & Majer, 2005 Gatunek �3�á�D�]�����O�D�E�\�U�L�Q�W�R�G�R�Q�W 

Metoposaurus diagnosticus krasiejowensis 

Sulej, 2002 

Podgatunek �3�á�D�]�����O�D�E�\�U�L�Q�W�R�G�R�Q�W 

�%�H�]�N�U�
�J�R�Z�F�H 

Krasiestheria parvula Olempska, 2005 Rodzaj i gatunek Skorupiak 

Menucoestheria bocki Olempska, 2005  Gatunek Skorupiak 

Opolanka decorosa Dzik, 2008  Rodzaj i gatunek Skorupiak 

Silesunio parvus Skawina & Dzik, 2011  Rodzaj i gatunek �0�D�á�*���V�á�R�G�N�R�Z�R�G�Q�\ 
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 �:�D�U�W�R���S�R�G�N�U�H���O�L�ü�����*�H���F�K�R�F�L�D�*���R�G�N�U�\�F�L�H���V�N�D�P�L�H�Q�L�D�á�R���F�L���Z���.�U�D�V�L�H�M�R�Z�L�H���Z�������������U�����E�\�á�R��

�S�R�F�]���W�N�L�H�P���U�D�W�R�Z�D�Q�L�D���W�U�L�D�V�R�Z�H�J�R���F�P�H�Q�W�D�U�]�\�V�N�D���S�U�]�H�G���G�D�O�V�]�����S�U�]�H�P�\�V�á�R�Z�����H�N�V�S�O�R�D�W�D�F�M�������D��

ta�N�*�H���G�R�S�U�R�Z�D�G�]�L�á�R���G�R���Q�D�X�N�R�Z�H�J�R���R�S�U�D�F�R�Z�D�Q�L�D���W�H�J�R���V�W�D�Q�R�Z�L�V�N�D���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H�J�R�����W�R���M�D�N��

�V�L�
���S�y�(�Q�L�H�M���R�N�D�]�D�á�R���P�D�W�H�U�L�D�á���N�R�V�W�Q�\���]���P�L�H�M�V�F�R�Z�H�J�R���N�D�P�L�H�Q�L�R�á�R�P�X���]�Q�D�O�D�]�á���M�X�*���Z�������������U����

�y�Z�F�]�H�V�Q�\���X�F�]�H�������D���G�]�L�����G�R�N�W�R�U���E�R�W�D�Q�L�N�L�����.�U�]�\�V�]�W�R�I���6�S�D�á�H�N�����=�H�E�U�D�Q�����N�R�O�H�N�F�M�
���S�U�]�H�N�D�]�D�á���Go 

�=�D�N�á�D�G�X���3�D�O�H�R�]�R�R�O�R�J�L�L���8�Q�L�Z�H�U�V�\�W�H�W�X���:�U�R�F�á�D�Z�V�N�L�H�J�R�����J�G�]�L�H���]�R�V�W�D�á�D���S�R�V�]�H�U�]�R�Q�D�����1�L�H�V�W�H�W�\�����]��

�U�y�*�Q�\�F�K���S�U�]�\�F�]�\�Q���Q�L�H���G�R�V�]�á�R���G�R���M�H�M���R�S�X�E�O�L�N�R�Z�D�Q�L�D�����-�H�V�]�F�]�H���Z�F�]�H���Q�L�H�M�����Q�D���S�R�F�]���W�N�X���O�D�W������������

�S�R�M�H�G�\�Q�F�]�\���R�E�R�M�F�]�\�N���P�H�W�R�S�R�]�D�X�U�D���W�U�D�I�L�á���G�R���N�R�O�H�N�F�M�L���,�Q�V�W�\�W�X�W�X���3�D�O�H�R�E�L�R�O�R�J�L�L���3AN, ale bez 

�G�R�N�á�D�G�Q�H�M���O�R�N�D�O�L�]�D�F�M�L�����W�D�N���Z�L�
�F���G�R�S�L�H�U�R���R�E�H�F�Q�L�H���Z�L�H�P�\�����*�H���M�H�V�W���W�R���R�N�D�]���N�U�D�V�L�H�M�R�Z�V�N�L�����'�]�L�N���	��

�6�X�O�H�M�����������������������������,�V�W�R�W�Q�H���M�H�V�W���Z�L�
�F���S�\�W�D�Q�L�H�����N�L�H�G�\���G�R�V�]�á�R���G�R���R�G�V�á�R�Q�L�
�F�L�D���Z�D�U�V�W�Z��

�N�R���F�L�R�Q�R���Q�\�F�K���Z���.�U�D�V�L�H�M�R�Z�L�H�" 

 Fragmenty k�U�
�J�R�Z�F�y�Z���J�y�U�Q�R�W�U�L�D�V�R�Z�\�F�K���]���S�y�á�Q�R�F�Q�H�J�R���*�y�U�Q�H�J�R�����O���V�N�D���S�R���U�D�]��

�S�L�H�U�Z�V�]�\���S�U�]�H�G�V�W�D�Z�L�á���5�R�H�P�H�U�������������������������������R�S�L�V�X�M���F���L���L�O�X�V�W�U�X�M���F���N�D�Z�D�á�N�L���S�á�\�W���N�R�V�W�Q�\�F�K���S�á�D�]�D��

Mastodonsaurus �R�U�D�]���S�R�M�H�G�\�Q�F�]�H�����Q�L�H�N�R�P�S�O�H�W�Q�H���]�
�E�\���J�D�G�y�Z��Termatosaurus i Megalosaurus 

cloacinus ���V�����W�R���R�]�Q�D�F�]�H�Q�L�D���5�R�H�P�H�U�D�����Z���L�V�W�R�F�L�H���W�D�N���V�]�F�]���W�N�R�Z�H�J�R���P�D�W�H�U�L�D�á�X���Q�L�H���G�D���V�L�
���R�N�U�H���O�L�ü��

�G�R���S�R�]�L�R�P�X���U�R�G�]�D�M�X�������=�Q�D�O�H�]�L�V�N�D���W�H���S�R�F�K�R�G�]�L�á�\���]���/�X�E�V�]�\�����&�]�D�U�Q�H�J�R���/�D�V�X���N�����:�R�(�Q�L�N���L���/�L�V�R�Z�D����

�D���Z�L�
�F���]���R�E�V�]�D�U�y�Z���]�Q�D�F�]�Q�L�H���R�G�G�D�O�R�Q�\�F�K���R�G���.�U�D�V�L�H�M�R�Z�D�����)�L�J����������pkt. 22, 23, 28). Z tej wsi nie 

�R�S�L�V�D�Q�R���*�D�G�Q�\�F�K���V�N�D�P�L�H�Q�L�D�á�R���F�L���]�Z�L�H�U�]�
�F�\�F�K���Z���D�U�W�\�N�X�á�D�F�K���S�U�]�H�G�Z�R�M�H�Q�Q�\�F�K�����S�R�G�R�E�Q�L�H���M�D�N���L���Z��

�F�]�D�V�L�H���V�]�F�]�H�J�y�á�R�Z�\�F�K���S�U�D�F���N�D�U�W�R�J�U�D�I�L�F�]�Q�\�F�K���G�R���D�U�N�X�V�]�D��mapy geologicznej Strzelce Op. 

���.�R�W�O�L�F�N�L�����������������R�E�H�M�P�X�M���F�H�M���Z�\�U�R�E�L�V�N�R���F�H�J�L�H�O�Q�L���N�U�D�V�L�H�M�R�Z�V�N�L�H�M�����6�]�F�]���W�N�L���N�R�V�W�Q�H���Q�L�H��

�R�G�V�á�D�Q�L�D�á�\���V�L�
���W�D�N�*�H���Z�������������U�������J�G�\���S�R�Z�W�y�U�Q�L�H���S�H�Q�H�W�U�R�Z�D�Q�R���W�D�P�W�H�M�V�]�������S�R�Z�L�
�N�V�]�R�Q�����M�X�*��

�N�R�S�D�O�Q�L�
���L�á�R�Z�F�D�����.�R�W�O�L�F�N�L�����L�Q�I�����X�V�W�Q�D�������%�D�G�D�M���F�\���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�L�H���R�V�D�G�\���W�U�L�D�V�X���]���.�U�D�V�L�H�M�R�Z�D��

�%�L�O�D�Q�����������������R�S�L�V�D�á���V�W���G���Z�\�á���F�]�Q�L�H���P�L�N�U�R�V�N�D�P�L�H�Q�L�D�á�R���F�L���U�R���O�L�Q�Q�H�����-�H�G�\�Q�L�H���:�L�W�]�P�D�Q�Q����������������

na problem jego �S�U�D�F�\���]�Z�U�y�F�L�á�D���P�L���X�Z�D�J�
���G�U��Konietzko-Meier�����S�R�G�D�á�����*�H���*�U�R�V�V����������������

�]�D�P�L�H���F�L�á���I�R�W�R�J�U�D�I�L�
���S�á�\�W�N�L���F�L�H�Q�N�L�H�M���]���N�R���F�L���P�H�W�R�S�R�]�D�X�U�D���]���.�U�D�V�L�H�M�R�Z�D�����-�H�V�W���W�R���M�H�G�Q�D�N��

�L�Q�I�R�U�P�D�F�M�D���E�á�
�G�Q�D�����E�R�Z�L�H�P���*�U�R�V�V���Q�L�H���Z�\�P�L�H�Q�L�á���.�U�D�V�L�H�M�R�Z�D�����G�\�V�N�X�W�R�Z�D�Q�\���R�N�D�]���R�S�L�V�D�á��

�Ä�0�H�W�R�S�L�D�V�"���$�X�V���2�E�H�U�V�F�K�O�H�V�L�H�Q�´�����Q�L�H���Z�V�N�D�]�X�M���F���G�R�N�á�D�G�Q�H�M���O�R�N�D�O�L�]�D�F�M�L�����]�D�����O�D�E�L�U�\�Q�W�R�G�R�Q�W�\���V����

�]�Q�D�Q�H���R�G�������������U�����]���L�Q�Q�\�F�K���P�L�H�M�V�F�R�Z�R���F�L���*�y�U�Q�H�J�R�����O���V�N�D�����3�R�Q�L�H�Z�D�*���R�E�L�H���Z�D�U�V�W�Z�\��

�N�R���F�L�R�Q�R���Q�H���]�D�S�D�G�D�M�����N�X���1�(���W�R���Q�L�H���Z�\�V�W�
�S�R�Z�D�á�\���R�Q�H���E�\�Q�D�M�P�Q�L�H�M���Q�D���F�D�á�\�P���R�E�V�]�D�U�]�H���]�á�R�*�D��

�L�á�R�Z�F�y�Z�����D���M�H�G�\�Q�L�H���Z���M�H�J�R �1�(���F�]�
���F�L�����1�D�O�H�*�\���Z�L�
�F���X�]�Q�D�ü�����*�H���Z�D�U�V�W�Z�\���W�H���R�G�V�á�R�Q�L�á�D��

�H�N�V�S�O�R�D�W�D�F�M�D���J�y�U�Q�L�F�]�D���G�R�S�L�H�U�R���P�L�
�G�]�\�������������D���S�L�H�U�Z�V�]�\�P�L���O�D�W�D�P�L���O�D�W�����������;�;���Z���� 

Naukowe i gospodarcze rezultaty paleontologicznych prac w Krasiejowie 

�(�I�H�N�W�H�P���Q�D�X�N�R�Z�\�P���Z�L�H�O�R�O�H�W�Q�L�F�K���E�D�G�D�������M�D�N�L�H���Q�D�V�W���S�L�á�\���So odkryciu cmentarzyska 

�N�U�D�V�L�H�M�R�Z�V�N�L�H�J�R���M�H�V�W�����������D�U�W�\�N�X�á�y�Z���Q�D�X�N�R�Z�\�F�K�����Z���W�\�P���������Z���F�]�R�á�R�Z�\�F�K�����Z�L�D�W�R�Z�\�F�K��
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�2�G�N�U�\�F�L�D���N�U�D�V�L�H�M�R�Z�V�N�L�H���V�W�D�á�\���V�L�
���V�]�D�Q�V�����Q�D���W�X�U�\�V�W�\�F�]�Q�����L���P�H�G�L�D�O�Q�����S�U�R�P�R�F�M�
���.�U�D�V�L�H�M�R�Z�D�����D���Z��

konsekwencji na gos�S�R�G�D�U�F�]�\���U�R�]�Z�y�M���Z�V�L���L���F�D�á�H�J�R���U�H�J�L�R�Q�X�����2�G���F�K�Z�L�O�L���X�M�D�Z�Q�L�H�Q�L�D���S�U�]�H�]���Q�D�V��

stanowiska paleontologicznego (Dzik et al. �������������F�R�U�R�F�]�Q�L�H���Q�D���W�H�U�H�Q���Z�\�N�R�S�D�O�L�V�N���S�U�]�\�M�H�*�G�*�D�á�R��

�N�L�O�N�D���W�\�V�L�
�F�\���]�Z�L�H�G�]�D�M���F�\�F�K�����G�R�������W�\�V�������Z�L�H�O�N�R���ü���R�V�]�D�F�R�Z�D�Q�D���Z�J���G�D�Q�\�F�K���]�����.�V�L���*�N�L�H�Z�L�F�]���	��

Majer 2���������L���Q�L�H�S�X�E�O�����G�D�Q�\�F�K���.�V�L���*�N�L�H�Z�L�F�]�D�������F�K�F���F�\�F�K���R�V�R�E�L���F�L�H���X�M�U�]�H�ü���P�L�H�M�V�F�H��

�Z�\�V�W�
�S�R�Z�D�Q�L�D���Z�L�H�O�N�L�F�K���G�U�D�S�L�H�*�Q�\�F�K���S�á�D�]�y�Z���L���J�D�G�y�Z�����Q�D�M�Z�L�
�N�V�L���N�U�D�V�L�H�M�R�Z�V�F�\���S�U�]�H�G�V�W�D�Z�L�F�L�H�O�H��

�W�\�F�K���]�Z�L�H�U�]���W���P�L�H�O�L���R�G�S�R�Z�L�H�G�Q�L�R�����������P���L�������P���G�á�X�J�R���F�L�����L���Q�D�G�H���Z�V�]�\�V�W�N�R���V�L�O�H�]�D�X�U�D����

�R�S�L�V�\�Z�D�Q�H�J�R���Z�y�Z�F�]�D�V���M�D�N�R���Q�D�M�V�W�D�U�V�]�\���Q�D�����Z�L�H�F�L�H���L���S�L�H�U�Z�V�]�\���Z���3�R�O�V�F�H���G�L�Q�R�]�D�X�U�����R�E�H�F�Q�L�H��

�]�D�O�L�F�]�D���V�L�
���J�R���G�R���G�L�Q�R�]�D�X�U�R�P�R�U�I�y�Z�������=�Q�D�F�]���F�\���Z�]�U�R�V�W���O�L�F�]�E�\���W�X�U�\�V�W�y�Z���G�R���N�L�O�N�X�Q�D�V�W�X���W�\�V�L�
�F�\��

�U�R�F�]�Q�L�H�����+�D�Q�V�]�N�H���������������Q�D�V�W���S�L�á���S�R���R�W�Z�D�U�F�L�X���G�Z�y�F�K���P�X�]�H�y�Z���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�\�F�K�����]�D�á�R�*�R�Q�H�J�R��

przez S�W�R�Z�D�U�]�\�V�]�H�Q�L�H���0�L�á�R���Q�L�N�y�Z���.�U�D�V�L�H�M�R�Z�D���L���0�X�]�H�X�P�����O���V�N�D���2�S�R�O�V�N�L�H�J�R w centrum 

�Z�L�R�V�N�L���Z�������������U�����R�U�D�]���R���U�R�N���S�y�(�Q�L�H�M�V�]�H�J�R���S�D�Z�L�O�R�Q�X���H�N�V�S�R�Q�X�M���F�H�J�R���R�U�\�J�L�Q�D�O�Q�\�����S�R�]�R�V�W�D�Z�L�R�Q�\��

�Z���P�L�H�M�V�F�X���]�Q�D�O�H�]�L�H�Q�L�D�����I�U�D�J�P�H�Q�W���]�á�R�*�D���N�R�V�W�Q�H�J�R���Z���V�D�P�H�M���R�G�N�U�\�Z�F�H�����3�D�Z�L�O�R�Q���W�H�Q���Z�U�D�]���]��

�G�á�X�J�L�P���S�R�Postem widokowym ���)�L�J�����������S�U�R�Z�D�G�]���F�\�P �S�U�]�H�]�����U�R�G�H�N���Z�\�U�R�E�L�V�N�D���]�E�X�G�R�Z�D�á�R��

�Q�L�H�E�D�J�D�W�H�O�Q�\�P���Q�D�N�á�D�G�H�P���E�O�L�V�N�R�������P�O�Q���]�á���6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���'�L�Q�R�S�D�U�N�����E�
�G���F�H���Z�V�S�y�O�Q�\�P��

�S�U�]�H�G�V�L�
�Z�]�L�
�F�L�H�P���V�D�P�R�U�]���G�y�Z�����Z�R�M�H�Z�y�G�]�W�Z�D���R�S�R�O�V�N�L�H�J�R�����J�P�L�Q���2�]�L�P�H�N���L���.�R�O�R�Q�R�Z�V�N�L�H����

�3�U�D�Z�G�]�L�Z�\�P���S�U�]�H�á�R�P�H�P���Z���U�X�F�K�X���W�X�U�\�V�W�\�F�]�Q�\�P���V�W�D�á�R���V�L�
���M�H�G�Q�D�N���S�U�]�H�M�
�F�L�H���W�H�U�H�Q�X���E�\�á�H�M���N�R�S�D�O�Q�L��

przez Stowarzyszenie Delta i wzniesienie tu JuraParku - wielkiego kompleksu edukacyjno-

�U�R�]�U�\�Z�N�R�Z�H�J�R�����R�E�H�M�P�X�M���F�H�J�R���P���L�Q�����Ä�7�X�Q�H�O���&�]�D�V�X�´���S�U�H�]�H�Q�W�X�M���F�\���G�]�L�H�M�H���=�L�H�P�L���R�G���:�L�H�O�N�L�H�J�R��

�:�\�E�X�F�K�X���G�R���N�R���F�D���H�U�\���S�D�O�H�R�]�R�L�F�]�Q�H�M�����H�N�V�S�R�]�\�F�M�
���Q�D�W�X�U�D�O�Q�H�M���Z�L�H�O�N�R���F�L���P�R�G�H�O�L��

�P�H�]�R�]�R�L�F�]�Q�\�F�K���S�á�D�]�y�Z���L���J�D�G�y�Z���R�U�D�]���R�F�H�D�Q�D�U�L�X�P���]���W�U�y�M�Z�\�P�L�D�U�R�Z�\�P�L���L�Q�V�F�H�Q�L�]�D�F�M�D�P�L��

�P�R�U�V�N�L�F�K���N�U�
�J�R�Z�F�y�Z���P�H�]�R�]�R�L�N�X�����2�E�L�H�N�W���W�H�Q���R�W�Z�D�U�W�\���Z���9�,�������������U�����L���V�X�N�F�H�V�\�Z�Q�L�H��

�U�R�]�E�X�G�R�Z�\�Z�D�Q�\���N�R�V�]�W�R�Z�D�á���G�R�W���G���������P�O�Q���]�á�����V�W�D�Q���Q�D���M�H�V�L�H���������������U���������D�O�H���W�H�*���V�S�R�Z�R�G�R�Z�D�á��

�J�Z�D�á�W�R�Z�Q�\���Z�]�U�R�V�W���O�L�F�]�E�\���]�Z�L�H�G�]�D�M���F�\�F�K�������������W�\�V�����W�X�U�\�V�W�y�Z���Z���V�H�]�R�Q�L�H���,�9��– X 2011 r., a w 

�����������U�����O�L�F�]�E�D���W�D���E�
�G�]�L�H���S�U�]�\�S�X�V�]�F�]�D�O�Q�L�H���]�Q�D�F�]�Q�L�H���Z�L�
�N�V�]�D����dane o ruchu turystycznym i 

kosztach – Hanszke 2012)�����3�R�Z�D�*�Q�H���L�Q�Z�H�V�W�\�F�M�H���S�O�D�Q�R�Z�D�Q�H���V�����Q�D���Q�D�V�W�
�S�Q�H���O�D�W�D�����-�H�G�Q�R�F�]�H���Q�L�H��

�F�D�á�\���F�]�D�V���S�U�R�Z�D�G�]�L���V�L�
���Q�D���W�\�P���R�E�V�]�D�U�]�H���S�U�D�F�H���E�D�G�D�Z�F�]�H�����S�R�]�\�V�N�X�M���F���Q�R�Z�H���R�N�D�]�\���W�U�L�D�V�R�Z�H�M��

�I�D�X�Q�\���L���I�O�R�U�\�����F�R���]�Z�L�
�N�V�]�D���D�W�U�D�N�F�\�M�Q�R���ü���W�X�U�\�V�W�\�F�]�Q�����R�E�L�H�N�W�X���� 

 Kolejnym etapom odkrywania miejscowego stanowiska paleontologicznego oraz jego 

�]�D�J�R�V�S�R�G�D�U�R�Z�D�Q�L�D���W�X�U�\�V�W�\�F�]�Q�H�J�R���W�R�Z�D�U�]�\�V�]�\�á�\���G�]�L�H�V�L���W�N�L���D�U�W�\�N�X�á�y�Z���Z���S�U�D�V�L�H�����D�X�G�\�F�M�H��

�U�D�G�L�R�Z�H���L���W�H�O�H�Z�L�]�\�M�Q�H�����6�S�U�]�\�M�D�á�R���W�R���X�S�R�Z�V�]�H�F�K�Q�L�H�Q�L�X���Z�L�H�G�]�\���R���.�U�D�V�L�H�M�R�Z�L�H���� 
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�)�L�J�����������3�D�Z�L�O�R�Q���]���H�N�V�S�R�]�\�F�M�����I�U�D�J�P�H�Q�W�X���]�á�R�*�D���N�R�V�W�Q�H�J�R���L���S�R�P�R�V�W���Z�L�G�R�N�R�Z�\���Z���.rasiejowie.             
Wooden gangway and palaeontological pavilion �L�Q���W�K�H���-�X�U�D���3�D�U�N���D�W���.�U�D�V�L�H�M�y�Z���� 

 �5�R�O�
���V�W�D�Q�R�Z�L�V�N�D���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H�J�R���L���M�H�J�R���Z�á�D���F�L�Z�H�J�R���]�D�J�R�V�S�R�G�D�U�R�Z�D�Q�L�D���G�O�D���S�U�R�P�R�F�M�L��

�.�U�D�V�L�H�M�R�Z�D���S�R�N�D�]�X�M�H���D�Q�D�O�L�]�D���Q�D�M�S�R�S�X�O�D�U�Q�L�H�M�V�]�H�M�����Z�L�D�W�R�Z�H�M���Z�\�V�]�X�N�L�Z�D�U�N�L���Lnternetowej 

�*�R�R�J�O�H�����&�K�R�F�L�D�*���Z���U�y�G���Z�V�]�\�V�W�N�L�F�K���R�G�Q�L�H�V�L�H�����G�R���V�á�R�Z�D���Ä�.�U�D�V�L�H�M�y�Z�´���W�\�O�N�R�����������Z�L���*�H���V�L�
���Z��

�*�R�R�J�O�H���]���G�L�Q�R�S�D�U�N�L�H�P���O�X�E���V�N�D�P�L�H�Q�L�D�á�R���F�L�D�P�L�����W�R���M�H���O�L���S�U�]�H�D�Q�D�O�L�]�X�M�H�P�\���������L�����������S�L�H�U�Z�V�]�\�F�K��

�S�R�M�D�Z�L�D�M���F�\�F�K���V�L�
���V�W�U�R�Q�����F�]�\�O�L���W�\�F�K���Q�D�M�á�D�W�Z�L�H�M���G�R�V�W�
�S�Q�\�F�K���G�O�D���F�]�\�W�H�O�Q�L�N�D�������W�R���R�N�D�*�H���V�L�
�����L�*��

�R�G�S�R�Z�L�H�G�Q�L�R�����������L�����������]���Q�L�F�K���R�G�Q�R�V�L���V�L�
���G�R���S�D�O�H�R�Q�W�R�O�R�J�L�L���L���-�X�U�D�3�D�U�N�X�����-�H�V�]�F�]�H���G�R�E�L�W�Q�L�H�M��

�W�U�H�Q�G���y�Z���Z�L�G�D�ü���Z���Z�\�V�]�X�N�L�Z�D�U�F�H���J�U�D�I�L�N��Google, gdzie �R�E�U�D�]�\���G�L�Q�R�S�D�U�N�X���O�X�E���V�N�D�P�L�H�Q�L�D�á�R���F�L���W�R��

94% z pierwszych 50 grafik i 84% z pierwszych 200 grafi�N���S�R���Z�L�
�F�R�Q�\�F�K���.�U�D�V�L�H�M�R�Z�R�Z�L����

�'�R�G�D�W�N�R�Z�H���L�Q�I�R�U�P�D�F�M�H���Z�Q�R�V�L���S�R�U�y�Z�Q�D�Q�L�H���R�J�O���G�D�O�Q�R���F�L���Z���S�R�O�V�N�R�M�
�]�\�F�]�Q�H�M���:�L�N�L�S�H�G�L�L���K�D�V�á�D��

�.�U�D�V�L�H�M�y�Z���Z�]�J�O�
�G�H�P���L�Q�Q�\�F�K���P�D�á�\�F�K���P�L�H�M�V�F�R�Z�R���F�L���2�S�R�O�V�]�F�]�\�]�Q�\�����+�D�V�á�R���R���.�U�D�V�L�H�M�R�Z�L�H���P�D��

�S�U�D�Z�L�H���S�L�
�F�L�R�N�U�R�W�Q�L�H���Z�L�
�N�V�]�����R�J�O���G�D�O�Q�R���ü���R�G���K�D�V�á�D���Ä�6�]�\�P�L�V�]�y�Z�´��– wioski (Fig. 1 pkt. 15) o 

�S�R�G�R�E�Q�H�M���Z�L�H�O�N�R���F�L�����D�W�U�D�N�F�\�M�Q�L�H�M�V�]�\�F�K���]�D�E�\�W�N�D�F�K���L���U�y�Z�Q�L�H�*���S�R�V�L�D�G�D�M���F�H�M���S�R�á���F�]�H�Q�L�H���N�R�O�H�M�R�Z�H����

�:�]�J�O�
�G�H�P���L�Q�Q�\�F�K���Z�L�R�V�H�N���]���W�H�M���V�D�P�H�M���J�P�L�Q�\�����.�U�]�\�*�R�Z�D���'�����L���*�U�R�G�]�L�H�F�����)�L�J���������S�N�W��������������������

�K�D�V�á�R���.�U�D�V�L�H�M�y�Z���P�D���R�J�O���G�D�O�Q�R���ü���Z�L�
�N�V�]���������G�R�������U�D�]�\���L���P�Q�L�H�M�V�]�������D�O�H���R���S�R�G�R�E�Q�\�P���U�]�
�G�]�L�H��

�Z�L�H�O�N�R���F�L�����R�J�O���G�D�O�Q�R���ü �Q�L�*���]�Q�D�F�]�Q�L�H���Z�L�
�N�V�]�H���P�L�D�V�W�R���2�]�L�P�H�N�����E�
�G���F�H���Z���G�R�G�D�W�N�X���V�L�H�G�]�L�E����

�V�S�R�U�H�M���K�X�W�\�����V�]�N�y�á�����U�H�G�Q�L�F�K���R�U�D�]���Z�á�D�G�]��gminy (Fig. 9). 
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�2�G�N�U�\�F�L�D���N�U�D�V�L�H�M�R�Z�V�N�L�H���V�W�D�á�\���V�L�
���V�]�D�Q�V�����Q�D���W�X�U�\�V�W�\�F�]�Q�����L���P�H�G�L�D�O�Q�����S�U�R�P�R�F�M�
���.�U�D�V�L�H�M�R�Z�D�����D���Z��

konsekwencji na gos�S�R�G�D�U�F�]�\���U�R�]�Z�y�M���Z�V�L���L���F�D�á�H�J�R���U�H�J�L�R�Q�X�����2�G���F�K�Z�L�O�L���X�M�D�Z�Q�L�H�Q�L�D���S�U�]�H�]���Q�D�V��

stanowiska paleontologicznego (Dzik et al. �������������F�R�U�R�F�]�Q�L�H���Q�D���W�H�U�H�Q���Z�\�N�R�S�D�O�L�V�N���S�U�]�\�M�H�*�G�*�D�á�R��

�N�L�O�N�D���W�\�V�L�
�F�\���]�Z�L�H�G�]�D�M���F�\�F�K�����G�R�������W�\�V�������Z�L�H�O�N�R���ü���R�V�]�D�F�R�Z�D�Q�D���Z�J���G�D�Q�\�F�K���]�����.�V�L���*�N�L�H�Z�L�F�]���	��

Majer 2���������L���Q�L�H�S�X�E�O�����G�D�Q�\�F�K���.�V�L���*�N�L�H�Z�L�F�]�D�������F�K�F���F�\�F�K���R�V�R�E�L���F�L�H���X�M�U�]�H�ü���P�L�H�M�V�F�H��

�Z�\�V�W�
�S�R�Z�D�Q�L�D���Z�L�H�O�N�L�F�K���G�U�D�S�L�H�*�Q�\�F�K���S�á�D�]�y�Z���L���J�D�G�y�Z�����Q�D�M�Z�L�
�N�V�L���N�U�D�V�L�H�M�R�Z�V�F�\���S�U�]�H�G�V�W�D�Z�L�F�L�H�O�H��

�W�\�F�K���]�Z�L�H�U�]���W���P�L�H�O�L���R�G�S�R�Z�L�H�G�Q�L�R�����������P���L�������P���G�á�X�J�R���F�L�����L���Q�D�G�H���Z�V�]�\�V�W�N�R���V�L�O�H�]�D�X�U�D����

�R�S�L�V�\�Z�D�Q�H�J�R���Z�y�Z�F�]�D�V���M�D�N�R���Q�D�M�V�W�D�U�V�]�\���Q�D�����Z�L�H�F�L�H���L���S�L�H�U�Z�V�]�\���Z���3�R�O�V�F�H���G�L�Q�R�]�D�X�U�����R�E�H�F�Q�L�H��

�]�D�O�L�F�]�D���V�L�
���J�R���G�R���G�L�Q�R�]�D�X�U�R�P�R�U�I�y�Z�������=�Q�D�F�]���F�\���Z�]�U�R�V�W���O�L�F�]�E�\���W�X�U�\�V�W�y�Z���G�R���N�L�O�N�X�Q�D�V�W�X���W�\�V�L�
�F�\��

�U�R�F�]�Q�L�H�����+�D�Q�V�]�N�H���������������Q�D�V�W���S�L�á���S�R���R�W�Z�D�U�F�L�X���G�Z�y�F�K���P�X�]�H�y�Z���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�\�F�K�����]�D�á�R�*�R�Q�H�J�R��

przez S�W�R�Z�D�U�]�\�V�]�H�Q�L�H���0�L�á�R���Q�L�N�y�Z���.�U�D�V�L�H�M�R�Z�D���L���0�X�]�H�X�P�����O���V�N�D���2�S�R�O�V�N�L�H�J�R w centrum 

�Z�L�R�V�N�L���Z�������������U�����R�U�D�]���R���U�R�N���S�y�(�Q�L�H�M�V�]�H�J�R���S�D�Z�L�O�R�Q�X���H�N�V�S�R�Q�X�M���F�H�J�R���R�U�\�J�L�Q�D�O�Q�\�����S�R�]�R�V�W�D�Z�L�R�Q�\��

�Z���P�L�H�M�V�F�X���]�Q�D�O�H�]�L�H�Q�L�D�����I�U�D�J�P�H�Q�W���]�á�R�*�D���N�R�V�W�Q�H�J�R���Z���V�D�P�H�M���R�G�N�U�\�Z�F�H�����3�D�Z�L�O�R�Q���W�H�Q���Z�U�D�]���]��

�G�á�X�J�L�P���S�R�Postem widokowym ���)�L�J�����������S�U�R�Z�D�G�]���F�\�P �S�U�]�H�]�����U�R�G�H�N���Z�\�U�R�E�L�V�N�D���]�E�X�G�R�Z�D�á�R��

�Q�L�H�E�D�J�D�W�H�O�Q�\�P���Q�D�N�á�D�G�H�P���E�O�L�V�N�R�������P�O�Q���]�á���6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���'�L�Q�R�S�D�U�N�����E�
�G���F�H���Z�V�S�y�O�Q�\�P��

�S�U�]�H�G�V�L�
�Z�]�L�
�F�L�H�P���V�D�P�R�U�]���G�y�Z�����Z�R�M�H�Z�y�G�]�W�Z�D���R�S�R�O�V�N�L�H�J�R�����J�P�L�Q���2�]�L�P�H�N���L���.�R�O�R�Q�R�Z�V�N�L�H����

�3�U�D�Z�G�]�L�Z�\�P���S�U�]�H�á�R�P�H�P���Z���U�X�F�K�X���W�X�U�\�V�W�\�F�]�Q�\�P���V�W�D�á�R���V�L�
���M�H�G�Q�D�N���S�U�]�H�M�
�F�L�H���W�H�U�H�Q�X���E�\�á�H�M���N�R�S�D�O�Q�L��

przez Stowarzyszenie Delta i wzniesienie tu JuraParku - wielkiego kompleksu edukacyjno-

�U�R�]�U�\�Z�N�R�Z�H�J�R�����R�E�H�M�P�X�M���F�H�J�R���P���L�Q�����Ä�7�X�Q�H�O���&�]�D�V�X�´���S�U�H�]�H�Q�W�X�M���F�\���G�]�L�H�M�H���=�L�H�P�L���R�G���:�L�H�O�N�L�H�J�R��

�:�\�E�X�F�K�X���G�R���N�R���F�D���H�U�\���S�D�O�H�R�]�R�L�F�]�Q�H�M�����H�N�V�S�R�]�\�F�M�
���Q�D�W�X�U�D�O�Q�H�M���Z�L�H�O�N�R���F�L���P�R�G�H�O�L��

�P�H�]�R�]�R�L�F�]�Q�\�F�K���S�á�D�]�y�Z���L���J�D�G�y�Z���R�U�D�]���R�F�H�D�Q�D�U�L�X�P���]���W�U�y�M�Z�\�P�L�D�U�R�Z�\�P�L���L�Q�V�F�H�Q�L�]�D�F�M�D�P�L��

�P�R�U�V�N�L�F�K���N�U�
�J�R�Z�F�y�Z���P�H�]�R�]�R�L�N�X�����2�E�L�H�N�W���W�H�Q���R�W�Z�D�U�W�\���Z���9�,�������������U�����L���V�X�N�F�H�V�\�Z�Q�L�H��

�U�R�]�E�X�G�R�Z�\�Z�D�Q�\���N�R�V�]�W�R�Z�D�á���G�R�W���G���������P�O�Q���]�á�����V�W�D�Q���Q�D���M�H�V�L�H���������������U���������D�O�H���W�H�*���V�S�R�Z�R�G�R�Z�D�á��

�J�Z�D�á�W�R�Z�Q�\���Z�]�U�R�V�W���O�L�F�]�E�\���]�Z�L�H�G�]�D�M���F�\�F�K�������������W�\�V�����W�X�U�\�V�W�y�Z���Z���V�H�]�R�Q�L�H���,�9��– X 2011 r., a w 

�����������U�����O�L�F�]�E�D���W�D���E�
�G�]�L�H���S�U�]�\�S�X�V�]�F�]�D�O�Q�L�H���]�Q�D�F�]�Q�L�H���Z�L�
�N�V�]�D����dane o ruchu turystycznym i 

kosztach – Hanszke 2012)�����3�R�Z�D�*�Q�H���L�Q�Z�H�V�W�\�F�M�H���S�O�D�Q�R�Z�D�Q�H���V�����Q�D���Q�D�V�W�
�S�Q�H���O�D�W�D�����-�H�G�Q�R�F�]�H���Q�L�H��

�F�D�á�\���F�]�D�V���S�U�R�Z�D�G�]�L���V�L�
���Q�D���W�\�P���R�E�V�]�D�U�]�H���S�U�D�F�H���E�D�G�D�Z�F�]�H�����S�R�]�\�V�N�X�M���F���Q�R�Z�H���R�N�D�]�\���W�U�L�D�V�R�Z�H�M��

�I�D�X�Q�\���L���I�O�R�U�\�����F�R���]�Z�L�
�N�V�]�D���D�W�U�D�N�F�\�M�Q�R���ü���W�X�U�\�V�W�\�F�]�Q�����R�E�L�H�N�W�X���� 

 Kolejnym etapom odkrywania miejscowego stanowiska paleontologicznego oraz jego 

�]�D�J�R�V�S�R�G�D�U�R�Z�D�Q�L�D���W�X�U�\�V�W�\�F�]�Q�H�J�R���W�R�Z�D�U�]�\�V�]�\�á�\���G�]�L�H�V�L���W�N�L���D�U�W�\�N�X�á�y�Z���Z���S�U�D�V�L�H�����D�X�G�\�F�M�H��

�U�D�G�L�R�Z�H���L���W�H�O�H�Z�L�]�\�M�Q�H�����6�S�U�]�\�M�D�á�R���W�R���X�S�R�Z�V�]�H�F�K�Q�L�H�Q�L�X���Z�L�H�G�]�\���R���.�U�D�V�L�H�M�R�Z�L�H���� 
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�)�L�J�����������:�\�N�U�H�V���R�J�O���G�D�O�Q�R���F�L���Z���S�R�O�V�N�R�M�
�]�\�F�]�Q�H�M���:�L�N�L�S�H�G�L�L���K�D�V�á�D���.�U�D�V�L�H�M�y�Z���Z�]�J�O�
�G�H�P���Z�\�E�U�D�Q�\�F�K��
�P�L�H�M�V�F�R�Z�R���F�L���2�S�R�O�V�]�F�]�\�]�Q�\�����]�D���R�N�U�H�V���9�,��– VIII 2012).                                                                 
�1�X�P�E�H�U���R�I���K�L�W�V���R�I���W�K�H���D�U�W�L�F�O�H�����.�U�D�V�L�H�M�y�Z�����L�Q���W�K�H���3�R�O�L�V�K���:�L�N�L�S�H�G�L�D��versus similar localities in Opole 
Silesia (June-August 2012).  

�)�L�J�������������:�\�N�U�H�V���R�J�O���G�D�O�Q�R���F�L���Z���S�R�O�V�N�R�M�
�]�\�F�]�Q�H�M���:�L�N�L�S�H�G�L�L���K�D�V�á�D���.�U�D�V�L�H�M�y�Z���Z���S�R�V�]�F�]�H�J�y�O�Q�\�F�K��
�P�L�H�V�L���F�D�F�K�������������U����                                                                                                                               
Number of h�L�W�V���R�I���W�K�H���D�U�W�L�F�O�H�����.�U�D�V�L�H�M�y�Z�����L�Q���������������E�\���P�R�Q�W�K�����L�Q���W�K�H���3�R�O�L�V�K���:�L�N�L�S�H�G�L�D���� 
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�3�R�G�R�E�Q�H���Z�\�Q�L�N�L���R�W�U�]�\�P�D�P�\���E�D�G�D�M���F���W�U�]�\�P�L�H�V�L�
�F�]�Q�����R�J�O���G�D�O�Q�R���ü���K�D�V�H�á���Z��

�D�Q�J�L�H�O�V�N�R�M�
�]�\�F�]�Q�H�M���:�L�N�L�S�H�G�L�L�����2�]�L�P�H�N�����������Z�H�M���ü�����.�U�D�V�L�H�M�y�Z�������������6�]�\�P�L�V�]�y�Z�������������=���N�R�O�H�M�Q�H�M��

figury (Fig. 10) wid�D�ü�����*�H���U�D�G�\�N�D�O�Q�\���Z�]�U�R�V�W���R�J�O���G�D�O�Q�R���F�L���K�D�V�á�D���Ä�.�U�D�V�L�H�M�y�Z�´���P�D���P�L�H�M�V�F�H���R�G��

kwietnia do sierpnia�����F�R���G�R�N�á�D�G�Q�L�H���S�R�N�U�\�Z�D���V�L�
���]���W�H�Q�G�H�Q�F�M�D�P�L���Z���U�R�F�]�Q�\�P���U�R�]�N�á�D�G�]�L�H���O�L�F�]�E�\��

�]�Z�L�H�G�]�D�M���F�\�F�K���-�X�U�D�3�D�U�N�����G�D�Q�H���R���U�X�F�K�X���Z���S�D�U�N�X���X�]�\�V�N�D�Q�H���R�G���G�\�U�H�N�F�M�L�����Z���N�Z�L�H�W�Q�L�X�����D��

�]�Z�á�D�V�]�F�]�D���Z���P�D�M�X���P�D���W�D�P���P�L�H�M�V�F�H���V�L�O�Q�\���S�U�]�\�U�R�V�W���Z�\�F�L�H�F�]�H�N���V�]�N�R�O�Q�\�F�K�����O�D�W�H�P���G�X�*�\���U�X�F�K��

�J�H�Q�H�U�X�M�����W�X�U�\���F�L���L�Q�G�\�Z�L�G�X�D�O�Q�L�����U�D�S�W�R�Z�Q�\���V�S�D�G�H�N���Q�D�V�W�
�S�X�M�H���Z�H���Z�U�]�H���Q�L�X�������=�E�L�H�*�Q�R���ü���W�D��

�V�X�J�H�U�X�M�H�����L�*���R�J�O���G�D�O�Q�R���ü���K�D�V�á�D���Ä�.�U�D�V�L�H�M�y�Z�´���Z���:�L�N�L�S�H�G�L�L���M�H�V�W���Z���]�Q�D�F�]�Q�\�P���V�W�R�S�Q�L�X���J�H�Q�H�U�R�Z�D�Q�D��

przez osoby zai�Q�W�H�U�H�V�R�Z�D�Q�H���H�G�X�N�D�F�M�����L���U�R�]�U�\�Z�N�����S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�����]�Z�L���]�D�Q�����]���R�G�N�U�\�F�L�H�P���L��

�]�D�J�R�V�S�R�G�D�U�R�Z�D�Q�L�H�P���V�W�D�Q�R�Z�L�V�N�D���V�N�D�P�L�H�Q�L�D�á�R���F�L���W�U�L�D�V�R�Z�\�F�K���� 

�3�R�G�]�L�
�N�R�Z�D�Q�L�D 

�:�\�U�D�]�\���Z�G�]�L�
�F�]�Q�R���F�L���]�D���F�H�Q�Q�H���L�Q�I�R�U�P�D�F�M�H���R�U�D�]���X�G�R�V�W�
�S�Q�L�R�Q�H���G�D�Q�H���Q�W�����K�L�V�W�R�U�L�L���U�H�M�R�Q�X��

�N�U�D�V�L�H�M�R�Z�V�N�L�H�J�R���F�K�F�L�D�á�E�\�P���S�U�]�H�N�D�]�D�ü���3�D���V�W�Z�X�����-�y�]�H�I�R�Z�L���-�X�U�R�V�R�Z�L�����3�D�Z�á�R�Z�L���0�D�G�H�U�]�H���L��

�6�\�O�Z�L�L���:�L�G�D�Z�V�N�L�H�M�����'�R�V�W�
�S���G�R���P�D�S�\���Y�R�Q���2�H�\�Q�K�D�X�V�H�Q�D���E�\�á���P�R�*�O�L�Z�\���G�]�L�
�N�L���X�S�U�]�H�M�P�R���F�L��
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Summary 

The start of exploitations �L�Q���W�K�H���U�H�J�L�R�Q���R�I���W�K�H���5�L�Y�H�U���0�D�á�D���3�D�Q�H�Z���K�D�V���E�H�H�Q���G�D�W�H�G���D�V���W�K�H���O�D�W�W�H�U��

stage of the Przeworsk culture (i.e., Roman period, second to fourth centuries AD), with finds 

�D�W���W�K�H���Y�L�O�O�D�J�H�V���R�I���H���J�����&�]�D�U�Q�R�Z���V�\�����.�U�]�D�Q�R�Z�L�F�H�����.�R�W�y�U�]���0�D�á�\�����7�X�U�D�Z�D���D�Q�G���6�]�F�]�H�G�U�]�\�N�����V�H�H��

Fig. 1); during that time, layers of bog ore (iron ore) near the surface were excavated (Madera 

2002). Opencast mining of bog ores and smelting in bloomeries reached a peak in 

development at the turn of the 16th and 17th centuries. The Polish metallurgist Walenty 

�5�R�(�G�]�L�H���V�N�L���G�H�V�F�U�L�E�H�G���V�R�P�H���E�O�R�R�P�H�U�L�H�V���D�O�R�Q�J���W�K�H���0�����3�D�Q�H�Z���5�L�Y�H�U���L�Q���K�L�V���S�R�H�P�����������������R�Q���W�K�H��

location and technology of Silesian bloomeries. After a period of decline in the 17th and the 

first half of the 18th centuries, mining activities revived for a short time when new ironworks 

�Z�H�U�H���E�X�L�O�W���D�W���2�]�L�P�H�N�����������������D�Q�G���.�U�D�V�L�H�M�y�Z�������������������K�R�Z�H�Y�H�U�����P�H�U�H�O�\���W�Z�R���W�R���W�K�U�H�H���G�H�F�D�G�H�V��

�O�D�W�H�U�����P�L�Q�L�Q�J���D�W���.�U�D�V�L�H�M�y�Z���F�H�D�V�H�G���G�X�H���W�R���D���O�D�F�N���R�I���E�R�J���R�U�H�����-�X�U�R�V���������������-���7�����-�X�U�R�V�����S�H�U�V����

comm., 2012).  

 Upper Triassic clays had been excavate�G���D�W���.�U�D�V�L�H�M�y�Z���V�L�Q�F�H���W�K�H���I�L�U�V�W���G�H�F�D�G�H���R�I���W�K�H��

20th century. Originally, the clays were used for the production of bricks. A brickyard was 

built here in 1910 and this operated until it was destroyed in a fire on November 25, 1967 

(Figs. 5-7). Bricks made at �.�U�D�V�L�H�M�y�Z���Z�H�U�H���X�V�H�G���W�R���U�H�E�X�L�O�G���E�X�L�O�G�L�Q�J�V���L�Q���%�H�U�O�L�Q���D�I�W�H�U���E�R�P�E�L�Q�J��

raids during World War II and to construct the Palace of Culture and Science at Warsaw (all 

�G�D�W�D���U�H�J�D�U�G�L�Q�J���E�U�L�F�N�\�D�U�G�V���D�U�H���W�D�N�H�Q���I�U�R�P���G�R�F�X�P�H�Q�W�V���R�I���6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���0�L�á�R���Q�L�N�y�Z��

Krasiejowa). From 1974 to 2002, the clay was mined for the cement industry in Strzelce 

Opolskie. The annual clay production was 27,000 tonnes in 1960s (pit size 290 x 290 m; 

depth 8 m) and 236,000 tonnes in 1990s (pit size 450 x 350 m). Clay extraction in 2002 took 

place at three levels with a total depth of 23 m. Clay reserves were estimated at 34 million 

tonnes in 2003 (all data regarding this period are extracted from geological documentation 

�D�Q�G���3�U�]�H�Q�L�R�V�á�R�����������������$���O�L�P�L�W�H�G���R�F�F�X�U�U�H�Q�F�H���R�I���K�L�J�K-quality Quaternary moulding sands was 

discovered in 1964. However, these sands have never been exploited, probably due to its 

�V�P�D�O�O���V�L�]�H���������������������W�R�Q�Q�H�V�����D�U�H�D�O���H�[�W�H�Q�W�����������K�D�����W�K�L�F�N�Q�H�V�V�����������P�����V�H�H���.�R�]�á�R�Z�V�N�L��������������

�3�U�]�H�Q�L�R�V�á�R����������). 

 �.�U�D�V�L�H�M�y�Z���U�D�Q�N�V���D�P�R�Q�J�V�W���W�K�H���I�H�Z���O�R�F�D�O�L�W�L�H�V���L�Q���W�K�H���Z�R�U�O�G where mass occurrences of 

articulated skeletons of Late Triassic terrestrial tetrapods can be observed. However, the 

earliest papers on the geology of Upper Silesia and the oldest geological maps of Silesia did 

not record any Upper Triassic deposits in the Ma�á�D���3�D�Q�H�Z���U�H�J�L�R�Q�����)�L�J�V�������������������7�K�H���7�U�L�D�V�V�L�F��

clays and g�H�R�O�R�J�L�F�D�O���E�X�L�O�G�X�S���R�I���.�U�D�V�L�H�M�y�Z���Z�H�U�H���G�H�S�L�F�W�H�G���I�R�U���W�K�H���I�L�U�V�W���W�L�P�H���L�Q���D���P�D�S���E�\��
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Roemer (1870; see Fig. 4). Both beds with tetrapod skeletons at the Krasiejów claypit 

probably were exposed only between 1979 and 1985. Extensive palaeontological and 

�J�H�R�O�R�J�L�F�D�O���V�W�X�G�L�H�V���D�W���W�K�H���S�L�W���V�W�D�U�W�H�G���D�I�W�H�U���5�����1�L�H�G�(�Z�L�H�G�]�N�L���G�L�V�F�R�Y�H�U�H�G���W�K�H���E�R�Q�H-bearing horizon 

with labyrinthodonts in June 1993. The first scientific paper on tetrapods from Krasiejów was 

published in 2000 (Dzik et al. 2000). The main investigations were conducted by scientists of 

the Institute of Paleobiology of the Polish Academy of Sciences (since 1993, team of Prof. J. 

Dzik) and of Opole University (since 2002, team of Prof. A. Bodzioch and Prof. E. Jagt-

Yazyko�Y�D�������5�H�V�X�O�W�V���R�I���V�W�X�G�L�H�V���R�I���W�K�H���S�D�O�D�H�R�Q�W�R�O�R�J�L�F�D�O���V�L�W�H���D�W���.�U�D�V�L�H�M�y�Z������������-2012) appeared 

in print in 29 scientific papers (except for non-peer reviewed papers, conference materials and 

abstracts), one monograph and two popular science books. Fourteen new taxa (2 genera, 4 

species and 1 subspecies of vertebrates; 3 genera and 4 species of invertebrates) have been 

erected on fossil material from Krasiejów (Table 1). Three doctoral theses and 16 master 

theses have been based on palaeontological and geological materials from Krasiejów.  

 �3�D�O�D�H�R�Q�W�R�O�R�J�L�F�D�O���H�[�F�D�Y�D�W�L�R�Q�V���D�W���.�U�D�V�L�H�M�y�Z���D�U�H���L�P�S�R�U�W�D�Q�W���Q�R�W���R�Q�O�\���I�R�U���W�K�H�L�U���V�F�L�H�Q�W�L�I�L�F��

�V�L�J�Q�L�I�L�F�D�Q�F�H�����W�K�H�\���D�U�H���D�O�V�R���Y�D�O�X�D�E�O�H���I�R�U���V�F�L�H�Q�F�H���S�R�S�X�O�D�U�L�V�D�W�L�R�Q�����S�U�R�P�R�W�L�R�Q���R�I���W�K�H���.�U�D�V�L�H�M�y�Z��

region and stimulation of tourism. Since 2000, when the palaeontological site was first 

described, two palaeontological museums (founded in 2005 and 2006) and a large dinopark 

���������������K�D�Y�H���E�H�H�Q���H�V�W�D�E�O�L�V�K�H�G���D�W���.�U�D�V�L�H�M�y�Z�����5�H�K�D�E�L�O�L�W�D�W�L�R�Q���R�I���D���I�R�U�P�H�U���F�O�D�\���S�L�W���L�V���D���F�R�V�W�O�\��

affair; 1.4 million Euro was spent on the construction of a wooden gangway and of a 

palaeontological pavilion in the northeastern corner of the abandoned pit (Fig. 8). At the 

pavilion, part of the level with accumulations of labyrinthodont skulls is visible under a glass 

floor. 12 million Euro was spent to construct the so-called Jura Park, inclusive of a dinopark 

with life-size models of Triassic, Jurassic and Cretaceous dinosaurs and other Mesozoic 

tetrapods, a palaeo-oceanarium, a recreational area and a cinema. As a result, the number of 

touri�V�W�V���Y�L�V�L�W�L�Q�J���W�K�H���I�R�U�P�H�U���F�O�D�\���S�L�W���D�W���.�U�D�V�L�H�M�y�Z���K�D�V���E�H�H�Q���J�U�R�Z�L�Q�J���U�D�S�L�G�O�\���G�X�U�L�Q�J���W�K�H���O�D�V�W���I�H�Z��

years, from about 6,000 people per annum in 2003-2004 to about 15,000 per annum after 

opening of the palaeontological pavilion in 2006 and to 278,000 tourists in 2011 after opening 

of the Jura Park ���D�O�O���G�D�W�D���U�H�J�D�U�G�L�Q�J���F�R�V�W���D�Q�G���Q�X�P�E�H�U���R�I���Y�L�V�L�W�R�U�V���D�U�H���W�D�N�H�Q���I�U�R�P���.�V�L���*�N�L�H�Z�L�F�]���	��

Majer 2003; Hanszke 2012). An analysis of data from Google and Wikipedia (Figs. 9, 10) 

also confirms the growing popularity of Krasiejów among tourists.  
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�5�R�]�Z�y�M���L���D�N�W�X�D�O�Q�\���V�W�D�Q���E�D�G�D�����Q�D�J�U�R�P�D�G�]�H�����N�R���F�L���]���.�U�D�V�L�H�M�R�Z�D 
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�6�\�V�W�H�P�D�W�\�F�]�Q�H���E�D�G�D�Q�L�D���W�U�L�D�V�R�Z�\�F�K���V�N�D�P�L�H�Q�L�D�á�R���F�L���]���Q�D�J�U�R�P�D�G�]�H�����Z���.�U�D�V�L�H�M�R�Z�L�H���R�U�D�]��

�]�D�Z�L�H�U�D�M���F�\�F�K���M�H���R�V�D�G�y�Z���U�R�]�S�R�F�]�
�á�\���V�L�
���Z���U�R�N�X���������������Q�S�����1�L�H�G�(�Z�L�H�G�]�N�L�����������������3�R�F�]���W�N�R�Z�R����

�E�\�á�\���R�Q�H���S�U�R�Z�D�G�]�R�Q�H���Z�����F�L�V�á�\�P���J�U�R�Q�L�H���R�G�N�U�\�Z�F�y�Z�����S�R�G���H�J�L�G�����,�Q�V�W�\�W�X�W�X���3�D�O�H�R�E�Lologii 

�3�R�O�V�N�L�H�M���$�N�D�G�H�P�L�L���1�D�X�N�����D�*���G�R���X�N�D�]�D�Q�L�D���V�L�
���S�L�H�U�Z�V�]�H�M���S�X�E�O�L�N�D�F�M�L���Q�D���L�F�K���W�H�P�D�W�����'�]�L�N���L���L�Q������

���������������2�G���W�H�J�R���P�R�P�H�Q�W�X���E�D�G�D�Q�L�D���Q�D�E�U�D�á�\���Z�L�
�N�V�]�H�J�R���U�R�]�P�D�F�K�X�����J�G�\�*��– z jednej strony – 

�]�D�F�]�
�á�\���V�L�
���S�R�M�D�Z�L�D�ü���S�X�E�O�L�N�D�F�M�H���P�D�W�H�U�L�D�á�X���M�X�*���R�S�U�D�F�R�Z�D�Q�H�J�R���S�U�]�H�]���R���U�R�G�N�L���Z�Drszawskie, a z 

drugiej – �Z���E�D�G�D�Q�L�D���F�R�U�D�]���V�L�O�Q�L�H�M���]�D�F�]�
�á�\���V�L�
���D�Q�J�D�*�R�Z�D�ü���L�Q�Q�H���R���U�R�G�N�L���D�N�D�G�H�P�L�F�N�L�H�����J�á�y�Z�Q�L�H��

�8�Q�L�Z�H�U�V�\�W�H�W���:�D�U�V�]�D�Z�V�N�L�����2�S�R�O�V�N�L�������O���V�N�L�����-�D�J�L�H�O�O�R���V�N�L�����8�$�0���L���8�Q�L�Z�H�U�V�\�W�H�W���3�U�]�\�U�R�G�Q�L�F�]�\���Z�H��

�:�U�R�F�á�D�Z�L�X�����N�W�y�U�H���U�y�Z�Q�L�H�*���U�R�]�S�R�F�]�
�á�\���S�X�E�O�L�N�D�F�M�
���R�V�L���J�Q�L�
�W�\�F�K���Z�\�Q�L�N�y�Z�����.�L�H�U�X�Q�N�L���E�D�G�D����

�P�R�*�Q�D���S�R�G�]�L�H�O�L�ü���Z���S�L�H�U�Z�V�]�\�P���U�]�
�G�]�L�H���Q�D���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H���L���J�H�R�O�R�J�L�F�]�Q�H�����:���U�y�G���S�L�H�U�Z�V�]�\�F�K��

�G�R�P�L�Q�X�M�H���U�R�]�S�R�]�Q�D�Q�L�H���W�D�N�V�R�Q�R�P�L�F�]�Q�H���V�N�D�P�L�H�Q�L�D�á�R���F�L�����D���Z���U�y�G���G�U�X�J�L�F�K��– stratygrafia i 

���U�R�G�R�Z�L�V�N�R���G�H�S�R�]�\�F�M�L���R�V�D�G�y�Z�� Rozpoznanie taksonomiczne stanowi �S�L�H�U�Z�R�W�Q�\���L���G�R�W���G���Q�L�H��

�]�D�N�R���F�]�R�Q�\���Q�X�U�W���E�D�G�D�������2�E�H�M�P�X�M�H���R�Q���Z�V�]�\�V�W�N�L�H���J�U�X�S�\���V�N�D�P�L�H�Q�L�D�á�R���F�L���]�Q�D�O�H�]�L�R�Q�\�F�K���G�R�W���G���Z��

�L�á�D�F�K���N�U�D�V�L�H�M�R�Z�V�N�L�F�K�����N�U�
�J�R�Z�F�H�����E�H�]�N�U�
�J�R�Z�F�H�����U�R���O�L�Q�\���L���J�O�R�Q�\�� 

�%�D�G�D�Q�L�D���W�U�L�D�V�R�Z�\�F�K���N�U�
�J�R�Z�F�y�Z���]���.�U�D�V�L�H�M�R�Z�D���V�N�X�S�L�D�á�\���V�L�
���S�R�F�]���W�N�R�Z�R���Q�D���N�O�D�V�\�F�]�Q�H�M��

oste�R�O�R�J�L�L�����]�P�L�H�U�]�D�M���F�H�M���S�U�]�H�G�H���Z�V�]�\�V�W�N�L�P���G�R���L�G�H�Q�W�\�I�L�N�D�F�M�L���J�D�W�X�Q�N�y�Z�����3�U�]�\�Q�L�R�V�á�\���R�Q�H��

�X�G�R�N�X�P�H�Q�W�R�Z�D�Q�L�H���Z�\�V�W�
�S�R�Z�D�Q�L�D���F�]�W�H�U�H�F�K���J�D�W�X�Q�N�y�Z���J�D�G�y�Z�����Q�R�Z�\���U�R�G�]�D�M���L���J�D�W�X�Q�H�N��

Silesaurus opolensis Dzik, 2003; nowy rodzaj i gatunek Polonosuchus silesiacus (Sulej, 2005; 

Brusatte i inni, 2010); nowy gatunek Stagonolepis olenkae Sulej 2010; Paleorhinus sp.), 

�G�Z�y�F�K���J�D�W�X�Q�N�y�Z���S�á�D�]�y�Z���W�D�U�F�]�R�J�á�R�Z�\�F�K�����Q�R�Z�\���J�D�W�X�Q�H�N��Cyclotosaurus intermedius Sulej i 

Majer 2005; Metoposaurus diagnosticus z nowym podgatunkiem krasiejowensis Sulej 2002) 

oraz �Q�L�H���R�S�U�D�F�R�Z�D�Q�\�F�K���M�D�N���G�R�W���G���V�I�H�Q�R�G�R�Q�W�y�Z���L���G�Z�y�F�K���J�U�X�S���U�\�E�����G�Z�X�G�\�V�]�Q�H���L���J�D�Q�R�L�G�R�Z�H������

�3�R�Q�D�G�W�R�����Z���]�H�E�U�D�Q�\�F�K���N�R�O�H�N�F�M�D�F�K���]�Q�D�M�G�X�M�H���V�L�
���Z�L�H�O�H���N�R���F�L���R���Z�F�L���*���Q�L�H���X�V�W�D�O�R�Q�H�M��

�S�U�]�\�Q�D�O�H�*�Q�R���F�L���V�\�V�W�H�P�D�W�\�F�]�Q�H�M�����N�W�y�U�\�F�K���]�E�D�G�D�Q�L�H���]���S�H�Z�Q�R���F�L�����S�R�Z�L�
�N�V�]�\���L�O�R���ü���U�R�]�S�R�]�Q�D�Q�\�F�K��

tutaj g�D�W�X�Q�N�y�Z�����%�D�G�D�Q�L�D���R�V�W�H�R�O�R�J�L�F�]�Q�H���V�����N�R�Q�W�\�Q�X�R�Z�D�Q�H���]�D�U�y�Z�Q�R���Q�D���J�U�X�Q�F�L�H���N�O�D�V�\�F�]�Q�H�M��

taksonomii (np. Barycka, 2007; Konietzko-�0�H�L�H�U���L���:�D�Z�U�R�����������������0�D�]�X�U�H�N���L���6�á�R�Z�L�D�N����������������

Piechowski i Dzik, 2010; Antczak, 2012), jak i morfologii funkcjonalnej (np. Lech, 2012). W 
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�R�V�W�D�W�Q�L�F�K���O�D�W�D�F�K���U�R�]�S�R�F�]�
�á�\���V�L�
���W�D�N�*�H���E�D�G�D�Q�L�D���R�V�W�H�R�K�L�V�W�R�O�R�J�L�F�]�Q�H�����R�E�H�M�P�X�M���F�H���J�á�y�Z�Q�L�H��

�]�D�J�D�G�Q�L�H�Q�L�D���Z�L�H�N�X���R�V�R�E�Q�L�F�]�H�J�R���L���Z�]�U�R�V�W�X���]�Z�L�H�U�]���W�����V�S�R�V�R�E�X���S�R�U�X�V�]�D�Q�L�D���V�L�
���L���S�R�E�L�H�U�D�Q�L�D��

�S�R�N�D�U�P�X�����E�L�R�P�H�F�K�D�Q�L�N�L�����R�U�D�]���I�X�Q�N�F�M�L���Q�L�H�N�W�y�U�\�F�K���H�O�H�P�H�Q�W�y�Z���V�]�N�L�H�O�H�W�R�Z�\�F�K�����3�L�H�U�Z�V�]�H���Z�\�Q�Lki 

�G�R�W�\�F�]�����Z�\�E�U�D�Q�\�F�K���N�R���F�L���V�L�O�H�]�D�X�U�D�����)�R�V�W�R�Z�L�F�]-Frelik i Sulej, 2010), fitozaura (Bronowicz, 

2009) i metopozaura (Konietzko-Meier i Klein, 2012; Konietzko-Meier i Sander, w druku; 

Gruntme�M�H�U�����������������=�D�O�H�F�N�D�����������������*���G�H�N����2012). 

�%�H�]�N�U�
�J�R�Z�F�H���V�����O�L�F�]�Q�L�H���U�H�S�U�H�]�H�Q�W�R�Z�D�Q�H���W�\�O�N�R���S�U�]�H�]���P�D�á�*�H�����Q�R�Z�\���U�R�G�]�D�M���L���J�D�W�X�Q�H�N��

Silesunio parvus �6�N�D�Z�L�Q�D���L���'�]�L�N�������������������P�D�á�*�R�U�D�F�]�N�L���������J�D�W�X�Q�N�L�����'�]�L�N���L���6�X�O�H�M�������������������L��

�P�X�V�]�O�R�U�D�F�]�N�L���������J�D�W�X�Q�N�L�����Z���W�\�P�������Q�R�Z�H�����2�O�H�P�S�V�N�D�������������������������������3�R�Q�D�G�W�R�����Z�\�V�W�
�S�X�M�����W�X���W�D�N�*�H��

cykloidy (1 gatunek, nowy; Dz�L�N�������������������V�S�R�U�D�G�\�F�]�Q�H�����O�L�P�D�N�L���L���I�U�D�J�P�H�Q�W�\���S�R�N�U�\�Z���F�K�U�]���V�]�F�]�\��

(Dzik i Sulej, 2007). �5�R���O�L�Q�\���Z�\�V�W�
�S�X�M�����G�R���ü���R�E�I�L�F�L�H�����J�á�y�Z�Q�L�H���V�N�U�]�\�S�\�����S�D�S�U�R�F�L�H���L��

�Q�D�J�R�Q�D�V�L�H�Q�Q�H�������M�H�G�Q�D�N���V�W�D�Q���L�F�K���]�D�F�K�R�Z�D�Q�L�D���Q�L�H���S�R�]�Z�D�O�D���Q�D���S�U�H�F�\�]�\�M�Q�H���R�]�Q�D�F�]�H�Q�L�D�����0�R�*�O�L�Z�D��

jest identyfikacja co naj�P�Q�L�H�M�������J�D�W�X�Q�N�y�Z�����'�]�L�N���L���6�X�O�H�M���������������� �6�S�R���U�y�G���J�O�R�Q�y�Z���R�S�L�V�D�Q�H��

�]�R�V�W�D�á�\���F�]�W�H�U�\���J�D�W�X�Q�N�L���U�D�P�L�H�Q�L�F���V�]�H�U�R�N�R���U�R�]�S�U�]�H�V�W�U�]�H�Q�L�R�Q�H���Z���N�D�M�S�U�]�H���(�X�U�R�S�\�����U�R�G�N�R�Z�H�M��

���=�D�W�R�����L���L�Q�Q�L���������������� 

�%�D�G�D�Q�L�D���V�W�U�D�W�\�J�U�D�I�L�F�]�Q�H���W�R���S�U�]�H�G�H���Z�V�]�\�V�W�N�L�P���X�V�W�D�O�H�Q�L�H�����P�R�*�O�L�Z�L�H���M�D�N���Q�D�M�E�D�U�G�]�L�H�M��

precyzy�M�Q�H�����Z�L�H�N�X���R�V�D�G�y�Z�����L��– co za tym idzie – �Q�D�J�U�R�P�D�G�]�H�����N�R�V�W�Q�\�F�K�����,�V�W�Q�L�H�M�H���W�X��

�S�R�G�V�W�D�Z�R�Z�D���U�R�]�E�L�H�*�Q�R���ü���S�R�P�L�
�G�]�\���Ä�V�]�N�R�á���´���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�����D���V�H�G�\�P�H�Q�W�R�O�R�J�L�F�]�Q�R-�I�D�F�M�D�O�Q������

�:�H�G�á�X�J���S�L�H�U�Z�V�]�H�M�����R�S�L�H�U�D�M���F�H�M���V�L�
���Q�D���W�U�H�Q�G�D�F�K���H�Z�R�O�X�F�\�M�Q�\�F�K�����Z�D�U�V�W�Z�\���N�R���F�L�R�Q�R���Q�H���X�W�Z�R�U�]�\�á�\��

�V�L�
 w karniku (np. Lucas i inni, 2007; Dzik, 2001; Dzik i Sulej, 2007; Majer i Lubka 2003), 

�Q�D�W�R�P�L�D�V�W���Z�H�G�á�X�J�����G�U�X�J�L�H�M�����R�S�L�H�U�D�M���F�H�M���V�L�
���Q�D���U�R�]�Z�R�M�X���O�L�W�R�I�D�F�M�D�O�Q�\�P��– w noryku (np. Szulc, 

2005). �3�R�G�R�E�Q�D���N�R�Q�W�U�R�Z�H�U�V�M�D���L�V�W�Q�L�H�M�H���Z���S�U�]�\�S�D�G�N�X���L�Q�W�H�U�S�U�H�W�D�F�M�L�����U�R�G�R�Z�L�V�N�D���L��sposobu 

�S�R�Z�V�W�D�Q�L�D���Q�D�J�U�R�P�D�G�]�H�Q�L�D���W�Z�R�U�]���F�H�J�R���G�R�O�Q�\���S�R�]�L�R�P���N�R���F�L�R�Q�R���Q�\�����Ä�6�]�N�R�á�D�´���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�D��

�U�H�N�R�Q�V�W�U�X�X�M�H���M�H�]�L�R�U�R�����Z���N�W�y�U�\�P���Q�D�V�W�
�S�R�Z�D�á�D���S�R�Z�R�O�Q�D�����V�X�N�F�H�V�\�Z�Q�D���D�N�X�P�X�O�D�F�M�D���V�]�F�]���W�N�y�Z��

�P�D�U�W�Z�\�F�K���]�Z�L�H�U�]���W�����Q�S�����'�]�L�N���L���6�X�O�H�M�������������������Ä�6�]�N�R�á�D�´���J�H�R�O�R�J�L�F�]�Q�D���L�Q�W�H�U�S�U�H�W�X�M�H natomiast 

�Z�W�y�U�Q�����N�R�Q�F�H�Q�W�U�D�F�M�
���N�R���F�L�����N�W�y�U�D���Q�D�V�W���S�L�á�D���Z�V�N�X�W�H�N���N�D�W�D�V�W�U�R�I�L�F�]�Q�H�M���U�H�G�H�S�R�]�\�F�M�L���]���G�X�*�H�J�R��

�R�E�V�]�D�U�X���U�y�Z�Q�L�Q�\���D�O�X�Z�L�D�O�Q�H�M�����Q�D���S�U�]�H�V�á�D�Q�N�D�F�K���V�H�G�\�P�H�Q�W�R�O�R�J�L�F�]�Q�\�F�K�����6�]�X�O�F�����������������L��

diagenetycznych (Bodzioch i Kowal-�/�L�Q�N�D�������������������5�y�Z�Q�R�F�]�H���Q�L�H�����W�R�F�]�\�á�D���V�L�
���W�H�* dyskusja na 

�W�H�P�D�W���R�J�y�O�Q�H�J�R���U�R�]�Z�R�M�X���S�D�O�H�R���U�R�G�R�Z�L�V�N�����Z���N�W�y�U�H�M���*�U�X�V�]�N�D���L���=�L�H�O�L���V�N�L�����������������]�D�O�L�F�]�\�O�L���G�R�O�Q�\��

�S�R�]�L�R�P���N�R���F�L�R�Q�R���Q�\���G�R���V�\�V�W�H�P�X���G�H�S�R�]�\�F�M�L���M�H�]�L�R�U�Q�H�M�����D���J�y�U�Q�\��– do systemu rzeki 

�P�H�D�Q�G�U�X�M���F�H�M�����,�V�W�Q�L�H�Q�L�X���M�H�]�L�R�U�D���S�R�G�F�]�D�V���G�H�S�R�]�\�F�M�L���G�R�O�Q�H�J�R���S�R�]�L�R�P�X���N�R���F�L�R�Q�R���Q�H�J�R���S�U�]�H�F�]����

wspomniane badania sedymentologiczne i diagenetyczne (Szulc, 2005; Bodzioch i Kowal-

Linka, 2012). 

Wszystkie te geologiczne, paleontologiczne i geologiczno-paleontologiczne 

�N�R�Q�W�U�R�Z�H�U�V�M�H���Z�V�N�D�]�X�M�������*�H���L�V�W�Q�L�H�M�H���Q�D�G�D�O���S�R�W�U�]�H�E�D���S�U�R�Z�D�G�]�H�Q�L�D���L�Q�W�H�Q�V�\�Z�Q�\�F�K���E�D�G�D�������]��

�î�ô��
��

�5�R�]�Z�y�M���L���D�N�W�X�D�O�Q�\���V�W�D�Q���E�D�G�D�����Q�D�J�U�R�P�D�G�]�H�����N�R���F�L���]���.�U�D�V�L�H�M�R�Z�D 
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�6�\�V�W�H�P�D�W�\�F�]�Q�H���E�D�G�D�Q�L�D���W�U�L�D�V�R�Z�\�F�K���V�N�D�P�L�H�Q�L�D�á�R���F�L���]���Q�D�J�U�R�P�D�G�]�H�����Z���.�U�D�V�L�H�M�R�Z�L�H���R�U�D�]��

�]�D�Z�L�H�U�D�M���F�\�F�K���M�H���R�V�D�G�y�Z���U�R�]�S�R�F�]�
�á�\���V�L�
���Z���U�R�N�X���������������Q�S�����1�L�H�G�(�Z�L�H�G�]�N�L�����������������3�R�F�]���W�N�R�Z�R����

�E�\�á�\���R�Q�H���S�U�R�Z�D�G�]�R�Q�H���Z�����F�L�V�á�\�P���J�U�R�Q�L�H���R�G�N�U�\�Z�F�y�Z�����S�R�G���H�J�L�G�����,�Q�V�W�\�W�X�W�X���3�D�O�H�R�E�Lologii 

�3�R�O�V�N�L�H�M���$�N�D�G�H�P�L�L���1�D�X�N�����D�*���G�R���X�N�D�]�D�Q�L�D���V�L�
���S�L�H�U�Z�V�]�H�M���S�X�E�O�L�N�D�F�M�L���Q�D���L�F�K���W�H�P�D�W�����'�]�L�N���L���L�Q������

���������������2�G���W�H�J�R���P�R�P�H�Q�W�X���E�D�G�D�Q�L�D���Q�D�E�U�D�á�\���Z�L�
�N�V�]�H�J�R���U�R�]�P�D�F�K�X�����J�G�\�*��– z jednej strony – 

�]�D�F�]�
�á�\���V�L�
���S�R�M�D�Z�L�D�ü���S�X�E�O�L�N�D�F�M�H���P�D�W�H�U�L�D�á�X���M�X�*���R�S�U�D�F�R�Z�D�Q�H�J�R���S�U�]�H�]���R���U�R�G�N�L���Z�Drszawskie, a z 

drugiej – �Z���E�D�G�D�Q�L�D���F�R�U�D�]���V�L�O�Q�L�H�M���]�D�F�]�
�á�\���V�L�
���D�Q�J�D�*�R�Z�D�ü���L�Q�Q�H���R���U�R�G�N�L���D�N�D�G�H�P�L�F�N�L�H�����J�á�y�Z�Q�L�H��

�8�Q�L�Z�H�U�V�\�W�H�W���:�D�U�V�]�D�Z�V�N�L�����2�S�R�O�V�N�L�������O���V�N�L�����-�D�J�L�H�O�O�R���V�N�L�����8�$�0���L���8�Q�L�Z�H�U�V�\�W�H�W���3�U�]�\�U�R�G�Q�L�F�]�\���Z�H��

�:�U�R�F�á�D�Z�L�X�����N�W�y�U�H���U�y�Z�Q�L�H�*���U�R�]�S�R�F�]�
�á�\���S�X�E�O�L�N�D�F�M�
���R�V�L���J�Q�L�
�W�\�F�K���Z�\�Q�L�N�y�Z�����.�L�H�U�X�Q�N�L���E�D�G�D����

�P�R�*�Q�D���S�R�G�]�L�H�O�L�ü���Z���S�L�H�U�Z�V�]�\�P���U�]�
�G�]�L�H���Q�D���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H���L���J�H�R�O�R�J�L�F�]�Q�H�����:���U�y�G���S�L�H�U�Z�V�]�\�F�K��

�G�R�P�L�Q�X�M�H���U�R�]�S�R�]�Q�D�Q�L�H���W�D�N�V�R�Q�R�P�L�F�]�Q�H���V�N�D�P�L�H�Q�L�D�á�R���F�L�����D���Z���U�y�G���G�U�X�J�L�F�K��– stratygrafia i 

���U�R�G�R�Z�L�V�N�R���G�H�S�R�]�\�F�M�L���R�V�D�G�y�Z�� Rozpoznanie taksonomiczne stanowi �S�L�H�U�Z�R�W�Q�\���L���G�R�W���G���Q�L�H��

�]�D�N�R���F�]�R�Q�\���Q�X�U�W���E�D�G�D�������2�E�H�M�P�X�M�H���R�Q���Z�V�]�\�V�W�N�L�H���J�U�X�S�\���V�N�D�P�L�H�Q�L�D�á�R���F�L���]�Q�D�O�H�]�L�R�Q�\�F�K���G�R�W���G���Z��

�L�á�D�F�K���N�U�D�V�L�H�M�R�Z�V�N�L�F�K�����N�U�
�J�R�Z�F�H�����E�H�]�N�U�
�J�R�Z�F�H�����U�R���O�L�Q�\���L���J�O�R�Q�\�� 

�%�D�G�D�Q�L�D���W�U�L�D�V�R�Z�\�F�K���N�U�
�J�R�Z�F�y�Z���]���.�U�D�V�L�H�M�R�Z�D���V�N�X�S�L�D�á�\���V�L�
���S�R�F�]���W�N�R�Z�R���Q�D���N�O�D�V�\�F�]�Q�H�M��

oste�R�O�R�J�L�L�����]�P�L�H�U�]�D�M���F�H�M���S�U�]�H�G�H���Z�V�]�\�V�W�N�L�P���G�R���L�G�H�Q�W�\�I�L�N�D�F�M�L���J�D�W�X�Q�N�y�Z�����3�U�]�\�Q�L�R�V�á�\���R�Q�H��

�X�G�R�N�X�P�H�Q�W�R�Z�D�Q�L�H���Z�\�V�W�
�S�R�Z�D�Q�L�D���F�]�W�H�U�H�F�K���J�D�W�X�Q�N�y�Z���J�D�G�y�Z�����Q�R�Z�\���U�R�G�]�D�M���L���J�D�W�X�Q�H�N��

Silesaurus opolensis Dzik, 2003; nowy rodzaj i gatunek Polonosuchus silesiacus (Sulej, 2005; 

Brusatte i inni, 2010); nowy gatunek Stagonolepis olenkae Sulej 2010; Paleorhinus sp.), 

�G�Z�y�F�K���J�D�W�X�Q�N�y�Z���S�á�D�]�y�Z���W�D�U�F�]�R�J�á�R�Z�\�F�K�����Q�R�Z�\���J�D�W�X�Q�H�N��Cyclotosaurus intermedius Sulej i 

Majer 2005; Metoposaurus diagnosticus z nowym podgatunkiem krasiejowensis Sulej 2002) 

oraz �Q�L�H���R�S�U�D�F�R�Z�D�Q�\�F�K���M�D�N���G�R�W���G���V�I�H�Q�R�G�R�Q�W�y�Z���L���G�Z�y�F�K���J�U�X�S���U�\�E�����G�Z�X�G�\�V�]�Q�H���L���J�D�Q�R�L�G�R�Z�H������

�3�R�Q�D�G�W�R�����Z���]�H�E�U�D�Q�\�F�K���N�R�O�H�N�F�M�D�F�K���]�Q�D�M�G�X�M�H���V�L�
���Z�L�H�O�H���N�R���F�L���R���Z�F�L���*���Q�L�H���X�V�W�D�O�R�Q�H�M��

�S�U�]�\�Q�D�O�H�*�Q�R���F�L���V�\�V�W�H�P�D�W�\�F�]�Q�H�M�����N�W�y�U�\�F�K���]�E�D�G�D�Q�L�H���]���S�H�Z�Q�R���F�L�����S�R�Z�L�
�N�V�]�\���L�O�R���ü���U�R�]�S�R�]�Q�D�Q�\�F�K��

tutaj g�D�W�X�Q�N�y�Z�����%�D�G�D�Q�L�D���R�V�W�H�R�O�R�J�L�F�]�Q�H���V�����N�R�Q�W�\�Q�X�R�Z�D�Q�H���]�D�U�y�Z�Q�R���Q�D���J�U�X�Q�F�L�H���N�O�D�V�\�F�]�Q�H�M��

taksonomii (np. Barycka, 2007; Konietzko-�0�H�L�H�U���L���:�D�Z�U�R�����������������0�D�]�X�U�H�N���L���6�á�R�Z�L�D�N����������������

Piechowski i Dzik, 2010; Antczak, 2012), jak i morfologii funkcjonalnej (np. Lech, 2012). W 



30 �ï�í��
��

Dzik, J. 2001. A new Paleorhinus fauna in the early Late Triassic of Poland. Journal of 

Vertebrate Paleontology, 21: 625–627. 

Dzik, J. 2003. A beaked herbivorous archosaur with dinosaur affinities from the early Late 

Triassic of Poland. Journal of Vertebrate Paleontology, 23: 556–574. 

Dzik, J. 2008. Gill structure and relationships of the Triassic cycloid crustaceans. Journal of 

Morphology, 269 (12): 1501–1519. 

Dzik, J. and Sulej, T., 2007. A review of the early Late Triassic Krasiejów biota from Silesia, 

Poland. Palaeontologia Polonica, 64: 3-27. 

Dzik, J., Sulej, �7�������.�D�L�P�����$�����	���1�L�H�G�(�Z�L�H�G�]�N�L�����5�� �������������3�y�(�Q�R�W�U�L�D�V�R�Z�H���F�P�H�Q�W�D�U�]�\�V�N�R��

�O���G�R�Z�\�F�K���F�]�Z�R�U�R�Q�R�J�y�Z���Z���.�U�D�V�L�H�M�R�Z�L�H���Q�D�����O���V�N�X���2�S�R�O�V�N�L�P�����3�U�]�H�J�O���G���*�H�R�O�R�J�L�F�]�Q�\, 48: 

226–235. 

Fostowicz-�)�U�H�O�L�N�����à�����	���6�X�O�H�M�����7�� 2009. Bone histology of Silesaurus opolensis Dzik, 2003 

from the Late Triassic of Poland. Lethaia, 43: 137-148. 

�*���G�H�N�����.. 2012. Palaeohistology of ribs and clavicle of Metoposaurus diagnosticus from 

�.�U�D�V�L�H�M�y�Z�����8�S�S�H�U���6�L�O�H�V�L�D�����3�R�O�D�Q�G��. Opole Scientific Society Natural Journal, 45: 39-42. 

Gruntmejer, K., 2012. Morphology and function of cranial sutures of the Triassic amphibian 

Metoposaurus diagnosticus (Temnospondyli). In: Jagt-Yazykova, E., Jagt, J., Bodzioch, 

A., Konietzko-Meier, D. [eds] Krasiejów – palaeontological inspirations. ZPW Plik, 

Bytom, p. 34-54. 

Gruszka, B. & Zi�H�O�L���V�N�L�����7�� 2008. Evidence for a very low-energy fluvial system: a case study 

from the dinosaur-bearing Upper Triassic rocks of Southern Poland. Geological Quarterly, 

52: 239-252. 

Konietzko-Meier, D. & Wawro, K. 2007. Mandibular dentition in the Late Triassic 

temnospondyl amphibian Metoposaurus. Acta Paleontologica Polonica 52(1): 213- 215. 

Konietzko-Meier, D. & Klein, N. 2012. Unique growth pattern of Metoposaurus diagnosticus 

krasiejowensis ���$�P�S�K�L�E�L�D�����7�H�P�Q�R�V�S�R�Q�G�\�O�L�����I�U�R�P���W�K�H���8�S�S�H�U���7�U�L�D�V�V�L�F���R�I���.�U�D�V�L�H�M�y�Z�����3oland. 

Palaeogeography, Palaeoclimatology, Palaeoecology 

http://dx.doi.org/10.1016/j.palaeo.2012.12.003. 

Konietzko-Meier, D. & Sander, P.M. (in press). Histology of long bones of Metoposaurus 

diagnosticus ���7�H�P�Q�R�V�S�R�Q�G�\�O�L�����I�U�R�P���W�K�H���/�D�W�H���7�U�L�D�V�V�L�F���R�I���.�U�D�V�L�H�M�y�Z (Poland) and its 

paleobiological implications. Journal of Vertebrate Paleontology. 

�.�V�L���*�N�L�H�Z�L�F�]�����.�����	���/�H�F�K�����.�����������������$���Q�H�Z���D�V�V�D�P�E�O�D�J�H���R�I���/�D�W�H���7�U�L�D�V�V�L�F���Y�H�U�W�H�E�U�D�W�H�V���I�U�R�P��

�.�U�D�V�L�H�M�y�Z���Q�H�D�U���2�S�R�O�H����In: Nowak A., Hebda G. [eds] Biodiversity of quarries and pits. 

Opole Scientific Society, �*�y�U�D�*�G�*�H�����V�W�U��������-173. 

�ï�ì��
��

�Q�D�F�L�V�N�L�H�P���Q�D���S�R�G�H�M���F�L�H���L�Q�W�H�U�G�\�V�F�\�S�O�L�Q�D�U�Q�H�����N�W�y�U�H���P�R�*�H���S�R�]�Z�R�O�L�ü���Q�D���S�H�á�Q�L�H�M�V�]�����Z�H�U�\�I�L�N�D�F�M�
��

�Z�V�]�\�V�W�N�L�F�K���S�R�J�O���G�y�Z�� 

�=���S�R�]�R�V�W�D�á�\�F�K���E�D�G�D�������Q�L�H���]�Z�L���]�D�Q�\�F�K���M�X�*�����F�L���O�H���]���S�D�O�H�R�Q�W�R�O�R�J�L�������S�R�]�R�V�W�D�á�\��

�R�S�U�D�F�R�Z�D�Q�L�D���P�L�Q�H�U�D�O�R�J�L�F�]�Q�H�����-�D�N���G�R�W���G�����R�S�X�E�O�L�N�R�Z�D�Q�H���]�R�V�W�D�áo w tym zakresie tylko 

�G�R�Q�L�H�V�L�H�Q�L�H���R���F�H�O�H�V�W�\�Q�L�H�����%�]�R�Z�V�N�D���L���L�Q�Q�L�������������������F�R���M�H�V�W���M�H�G�\�Q�L�H���X�á�D�P�N�L�H�P���S�U�R�E�O�H�P�D�W�\�N�L��

�Z�\�P�D�J�D�M���F�H�M���E�D�G�D�������3�U�]�H�G�H���Z�V�]�\�V�W�N�L�P�����]���S�R�Z�R�G�X���O�L�F�]�Q�\�F�K���N�R�Q�W�U�R�Z�H�U�V�M�L���Z�R�N�y�á��

�S�D�O�H�R���U�R�G�R�Z�L�V�N�D���L���]�D�F�K�R�G�]���F�\�F�K���Z���Q�L�P���S�U�R�F�H�V�y�Z�����N�R�Q�L�H�F�]�Q�H���V�����E�D�G�D�Q�L�D���P�L�Q�H�U�D�á�y�Z��

�D�X�W�R�J�H�Q�L�F�]�Q�\�F�K�����N�W�y�U�H���V�����L�F�K���Q�L�H�]�D�O�H�*�Q�\�P�L�����D���Q�L�H���E�U�D�Q�\�P�L���G�R�W���G���S�R�G���X�Z�D�J�
�����Z�L�D�G�H�F�W�Z�D�P�L�� 

�2�G���V�D�P�H�J�R���S�R�F�]���W�N�X���E�D�G�D�������W�U�R�V�N�����Z�V�]�\�V�W�N�L�F�K���L�F�K���O�L�G�H�U�y�Z���E�\�á�R���Z�á���F�]�D�Q�L�H���Z���Q�L�H���M�D�N��

�Q�D�M�V�]�H�U�V�]�H�M���U�]�H�V�]�\���V�W�X�G�H�Q�W�y�Z�����F�]�H�J�R���V�N�X�W�N�L�H�P���E�\�á�\�����L���V�����Q�D�G�D�O�����O�L�F�]�Q�H���S�U�D�F�H���P�D�J�L�V�Werskie i 

�G�R�N�W�R�U�V�N�L�H�����7�D�E�H�O�D�����������:�L�
�N�V�]�R���ü���]���Q�L�F�K���]�R�V�W�D�á�R���]�D�L�Q�V�S�L�U�R�Z�D�Q�\�F�K���S�R�G�F�]�D�V���F�R�U�R�F�]�Q�\�F�K��

�V�W�X�G�H�Q�F�N�L�F�K���R�E�R�]�y�Z���Z�\�N�R�S�D�O�L�V�N�R�Z�\�F�K���R�U�J�D�Q�L�]�R�Z�D�Q�\�F�K���Q�D���V�W�D�Q�R�Z�L�V�N�X���G�R�N�X�P�H�Q�W�D�F�\�M�Q�\�P��

�Ä�7�U�L�D�V�´���Z���.�U�D�V�L�H�M�R�Z�L�H���S�U�]�H�]���,�Q�V�W�\�W�X�W���3�D�O�H�R�E�L�R�O�R�J�L�L���3�R�O�V�N�L�H�M���$�N�D�G�H�P�L�L���1�D�X�N�����8�Q�L�Z�H�U�V�\�Wet 

�2�S�R�O�V�N�L���L���8�Q�L�Z�H�U�V�\�W�H�W���3�U�]�\�U�R�G�Q�L�F�]�\���Z�H���:�U�R�F�á�D�Z�L�X�����D���]�Q�D�F�]�Q�D���F�]�
���ü���]�Q�D�O�D�]�á�D���N�R�Q�W�\�Q�X�D�F�M�
���Z��

�I�R�U�P�L�H���G�D�O�V�]�\�F�K���E�D�G�D�����S�U�R�Z�D�G�]�R�Q�\�F�K���S�U�]�H�]���D�E�V�R�O�Z�H�Q�W�y�Z�����:���W�H�Q���V�S�R�V�y�E�����Ä�N�U�D�V�L�H�M�R�Z�V�N�L�H�´��

�E�D�G�D�Q�L�D���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H���L���J�H�R�O�R�J�L�F�]�Q�H���R�G�J�U�\�Z�D�M�����R�J�U�R�P�Q�����U�R�O�
���Q�L�H���W�\�O�N�R���Z���]�D�N�U�H�V�Le 

�S�R�]�Q�D�Z�F�]�\�P�����O�H�F�]���W�D�N�*�H���Z���]�D�N�U�H�V�L�H���U�R�]�Z�R�M�X���P�á�R�G�H�M���N�D�G�U�\���Q�D�X�N�R�Z�H�M�� 

 

Literatura/References 

Antczak, M. �������������-�D�Z���R�V�W�H�R�O�R�J�\���D�Q�G���S�D�O�D�H�R�H�F�R�O�R�J�\���R�I���D�Q���D�H�W�R�V�D�X�U���I�U�R�P���W�K�H���µ�7�U�L�D�V�¶���V�L�W�H���D�W��

�.�U�D�V�L�H�M�y�Z�����V�R�X�W�K�Z�H�V�W���3�R�O�D�Q�G�����,�Q�����-�D�J�W-Yazykova, E., Jagt, J., Bodzioch, A. , Konietzko-

�0�H�L�H�U�����'�����>�H�G�V�@���.�U�D�V�L�H�M�y�Z��– palaeontological inspirations. ZPW Plik, Bytom, p. 55-67. 

Barycka, E. 2007. Morphology and ontogeny of the humerus of the Triassic temnospondyl 

amphibian Metoposaurus diagnosticus. Neues Jahrbuch für Geologie und Paläontologie – 

Abhandlungen, 243 (3): 351-361. 

Bodzioch, A. & Kowal-Linka, M. 2012. Unraveling the origin of the Late Triassic multitaxic 

�E�R�Q�H���D�F�F�X�P�X�O�D�W�L�R�Q���D�W���.�U�D�V�L�H�M�y�Z�����6���3�R�O�D�Q�G�����E�\���G�L�D�J�H�Q�H�W�L�F���D�Q�D�O�\�V�L�V����Palaeogeography, 

Palaeoclimatology, Palaeoecology, 346-347: 25-36. 

Bronowicz, R. 2009. Osteohistology of the basal phytosaur Paleorhinus from the late Triassic 

of southern Poland - a preliminary results. Journal of Vertebrate Paleontology, 29(3): 70A. 

�%�U�X�V�D�W�W�H�����6���/�������%�X�W�O�H�U�����5���-�������6�X�O�H�M�����7�����	���1�L�H�G�(�Z�L�H�G�]�N�L�����*����2010. The taxonomy and anatomy of 

rauisuchian archosaurs from the Late Triassic of Germany and Poland. Acta 

Paleontologica Polonica, 54: 221–230. 

�%�]�R�Z�V�N�D�����*�������*�D�á�X�V�N�L�Q�D�����,���� �*�D�á�X�V�N�L�Q�����(�����	���6�]�H�á�
�J���(�������������� �:�V�W�
�S�Q�H���G�D�Q�H���R���Q�L�H�E�L�H�V�N�L�P��

celestynie z Krasiejowa. �3�U�]�H�J�O���G���*�H�R�O�R�J�L�F�]�Q�\, 52 (3): 214-215. 



31�ï�í��
��

Dzik, J. 2001. A new Paleorhinus fauna in the early Late Triassic of Poland. Journal of 

Vertebrate Paleontology, 21: 625–627. 

Dzik, J. 2003. A beaked herbivorous archosaur with dinosaur affinities from the early Late 

Triassic of Poland. Journal of Vertebrate Paleontology, 23: 556–574. 

Dzik, J. 2008. Gill structure and relationships of the Triassic cycloid crustaceans. Journal of 

Morphology, 269 (12): 1501–1519. 

Dzik, J. and Sulej, T., 2007. A review of the early Late Triassic Krasiejów biota from Silesia, 

Poland. Palaeontologia Polonica, 64: 3-27. 

Dzik, J., Sulej, �7�������.�D�L�P�����$�����	���1�L�H�G�(�Z�L�H�G�]�N�L�����5�� �������������3�y�(�Q�R�W�U�L�D�V�R�Z�H���F�P�H�Q�W�D�U�]�\�V�N�R��

�O���G�R�Z�\�F�K���F�]�Z�R�U�R�Q�R�J�y�Z���Z���.�U�D�V�L�H�M�R�Z�L�H���Q�D�����O���V�N�X���2�S�R�O�V�N�L�P�����3�U�]�H�J�O���G���*�H�R�O�R�J�L�F�]�Q�\, 48: 

226–235. 

Fostowicz-�)�U�H�O�L�N�����à�����	���6�X�O�H�M�����7�� 2009. Bone histology of Silesaurus opolensis Dzik, 2003 

from the Late Triassic of Poland. Lethaia, 43: 137-148. 

�*���G�H�N�����.. 2012. Palaeohistology of ribs and clavicle of Metoposaurus diagnosticus from 

�.�U�D�V�L�H�M�y�Z�����8�S�S�H�U���6�L�O�H�V�L�D�����3�R�O�D�Q�G��. Opole Scientific Society Natural Journal, 45: 39-42. 

Gruntmejer, K., 2012. Morphology and function of cranial sutures of the Triassic amphibian 

Metoposaurus diagnosticus (Temnospondyli). In: Jagt-Yazykova, E., Jagt, J., Bodzioch, 

A., Konietzko-Meier, D. [eds] Krasiejów – palaeontological inspirations. ZPW Plik, 

Bytom, p. 34-54. 

Gruszka, B. & Zi�H�O�L���V�N�L�����7�� 2008. Evidence for a very low-energy fluvial system: a case study 

from the dinosaur-bearing Upper Triassic rocks of Southern Poland. Geological Quarterly, 

52: 239-252. 

Konietzko-Meier, D. & Wawro, K. 2007. Mandibular dentition in the Late Triassic 

temnospondyl amphibian Metoposaurus. Acta Paleontologica Polonica 52(1): 213- 215. 

Konietzko-Meier, D. & Klein, N. 2012. Unique growth pattern of Metoposaurus diagnosticus 

krasiejowensis ���$�P�S�K�L�E�L�D�����7�H�P�Q�R�V�S�R�Q�G�\�O�L�����I�U�R�P���W�K�H���8�S�S�H�U���7�U�L�D�V�V�L�F���R�I���.�U�D�V�L�H�M�y�Z�����3oland. 

Palaeogeography, Palaeoclimatology, Palaeoecology 

http://dx.doi.org/10.1016/j.palaeo.2012.12.003. 

Konietzko-Meier, D. & Sander, P.M. (in press). Histology of long bones of Metoposaurus 

diagnosticus ���7�H�P�Q�R�V�S�R�Q�G�\�O�L�����I�U�R�P���W�K�H���/�D�W�H���7�U�L�D�V�V�L�F���R�I���.�U�D�V�L�H�M�y�Z (Poland) and its 

paleobiological implications. Journal of Vertebrate Paleontology. 

�.�V�L���*�N�L�H�Z�L�F�]�����.�����	���/�H�F�K�����.�����������������$���Q�H�Z���D�V�V�D�P�E�O�D�J�H���R�I���/�D�W�H���7�U�L�D�V�V�L�F���Y�H�U�W�H�E�U�D�W�H�V���I�U�R�P��

�.�U�D�V�L�H�M�y�Z���Q�H�D�U���2�S�R�O�H����In: Nowak A., Hebda G. [eds] Biodiversity of quarries and pits. 

Opole Scientific Society, �*�y�U�D�*�G�*�H�����V�W�U��������-173. 

�ï�ì��
��

�Q�D�F�L�V�N�L�H�P���Q�D���S�R�G�H�M���F�L�H���L�Q�W�H�U�G�\�V�F�\�S�O�L�Q�D�U�Q�H�����N�W�y�U�H���P�R�*�H���S�R�]�Z�R�O�L�ü���Q�D���S�H�á�Q�L�H�M�V�]�����Z�H�U�\�I�L�N�D�F�M�
��

�Z�V�]�\�V�W�N�L�F�K���S�R�J�O���G�y�Z�� 

�=���S�R�]�R�V�W�D�á�\�F�K���E�D�G�D�������Q�L�H���]�Z�L���]�D�Q�\�F�K���M�X�*�����F�L���O�H���]���S�D�O�H�R�Q�W�R�O�R�J�L�������S�R�]�R�V�W�D�á�\��

�R�S�U�D�F�R�Z�D�Q�L�D���P�L�Q�H�U�D�O�R�J�L�F�]�Q�H�����-�D�N���G�R�W���G�����R�S�X�E�O�L�N�R�Z�D�Q�H���]�R�V�W�D�áo w tym zakresie tylko 

�G�R�Q�L�H�V�L�H�Q�L�H���R���F�H�O�H�V�W�\�Q�L�H�����%�]�R�Z�V�N�D���L���L�Q�Q�L�������������������F�R���M�H�V�W���M�H�G�\�Q�L�H���X�á�D�P�N�L�H�P���S�U�R�E�O�H�P�D�W�\�N�L��

�Z�\�P�D�J�D�M���F�H�M���E�D�G�D�������3�U�]�H�G�H���Z�V�]�\�V�W�N�L�P�����]���S�R�Z�R�G�X���O�L�F�]�Q�\�F�K���N�R�Q�W�U�R�Z�H�U�V�M�L���Z�R�N�y�á��

�S�D�O�H�R���U�R�G�R�Z�L�V�N�D���L���]�D�F�K�R�G�]���F�\�F�K���Z���Q�L�P���S�U�R�F�H�V�y�Z�����N�R�Q�L�H�F�]�Q�H���V�����E�D�G�D�Q�L�D���P�L�Q�H�U�D�á�y�Z��

�D�X�W�R�J�H�Q�L�F�]�Q�\�F�K�����N�W�y�U�H���V�����L�F�K���Q�L�H�]�D�O�H�*�Q�\�P�L�����D���Q�L�H���E�U�D�Q�\�P�L���G�R�W���G���S�R�G���X�Z�D�J�
�����Z�L�D�G�H�F�W�Z�D�P�L�� 

�2�G���V�D�P�H�J�R���S�R�F�]���W�N�X���E�D�G�D�������W�U�R�V�N�����Z�V�]�\�V�W�N�L�F�K���L�F�K���O�L�G�H�U�y�Z���E�\�á�R���Z�á���F�]�D�Q�L�H���Z���Q�L�H���M�D�N��

�Q�D�M�V�]�H�U�V�]�H�M���U�]�H�V�]�\���V�W�X�G�H�Q�W�y�Z�����F�]�H�J�R���V�N�X�W�N�L�H�P���E�\�á�\�����L���V�����Q�D�G�D�O�����O�L�F�]�Q�H���S�U�D�F�H���P�D�J�L�V�Werskie i 

�G�R�N�W�R�U�V�N�L�H�����7�D�E�H�O�D�����������:�L�
�N�V�]�R���ü���]���Q�L�F�K���]�R�V�W�D�á�R���]�D�L�Q�V�S�L�U�R�Z�D�Q�\�F�K���S�R�G�F�]�D�V���F�R�U�R�F�]�Q�\�F�K��

�V�W�X�G�H�Q�F�N�L�F�K���R�E�R�]�y�Z���Z�\�N�R�S�D�O�L�V�N�R�Z�\�F�K���R�U�J�D�Q�L�]�R�Z�D�Q�\�F�K���Q�D���V�W�D�Q�R�Z�L�V�N�X���G�R�N�X�P�H�Q�W�D�F�\�M�Q�\�P��

�Ä�7�U�L�D�V�´���Z���.�U�D�V�L�H�M�R�Z�L�H���S�U�]�H�]���,�Q�V�W�\�W�X�W���3�D�O�H�R�E�L�R�O�R�J�L�L���3�R�O�V�N�L�H�M���$�N�D�G�H�P�L�L���1�D�X�N�����8�Q�L�Z�H�U�V�\�Wet 

�2�S�R�O�V�N�L���L���8�Q�L�Z�H�U�V�\�W�H�W���3�U�]�\�U�R�G�Q�L�F�]�\���Z�H���:�U�R�F�á�D�Z�L�X�����D���]�Q�D�F�]�Q�D���F�]�
���ü���]�Q�D�O�D�]�á�D���N�R�Q�W�\�Q�X�D�F�M�
���Z��

�I�R�U�P�L�H���G�D�O�V�]�\�F�K���E�D�G�D�����S�U�R�Z�D�G�]�R�Q�\�F�K���S�U�]�H�]���D�E�V�R�O�Z�H�Q�W�y�Z�����:���W�H�Q���V�S�R�V�y�E�����Ä�N�U�D�V�L�H�M�R�Z�V�N�L�H�´��

�E�D�G�D�Q�L�D���S�D�O�H�R�Q�W�R�O�R�J�L�F�]�Q�H���L���J�H�R�O�R�J�L�F�]�Q�H���R�G�J�U�\�Z�D�M�����R�J�U�R�P�Q�����U�R�O�
���Q�L�H���W�\�O�N�R���Z���]�D�N�U�H�V�Le 

�S�R�]�Q�D�Z�F�]�\�P�����O�H�F�]���W�D�N�*�H���Z���]�D�N�U�H�V�L�H���U�R�]�Z�R�M�X���P�á�R�G�H�M���N�D�G�U�\���Q�D�X�N�R�Z�H�M�� 

 

Literatura/References 

Antczak, M. �������������-�D�Z���R�V�W�H�R�O�R�J�\���D�Q�G���S�D�O�D�H�R�H�F�R�O�R�J�\���R�I���D�Q���D�H�W�R�V�D�X�U���I�U�R�P���W�K�H���µ�7�U�L�D�V�¶���V�L�W�H���D�W��

�.�U�D�V�L�H�M�y�Z�����V�R�X�W�K�Z�H�V�W���3�R�O�D�Q�G�����,�Q�����-�D�J�W-Yazykova, E., Jagt, J., Bodzioch, A. , Konietzko-

�0�H�L�H�U�����'�����>�H�G�V�@���.�U�D�V�L�H�M�y�Z��– palaeontological inspirations. ZPW Plik, Bytom, p. 55-67. 

Barycka, E. 2007. Morphology and ontogeny of the humerus of the Triassic temnospondyl 

amphibian Metoposaurus diagnosticus. Neues Jahrbuch für Geologie und Paläontologie – 

Abhandlungen, 243 (3): 351-361. 

Bodzioch, A. & Kowal-Linka, M. 2012. Unraveling the origin of the Late Triassic multitaxic 

�E�R�Q�H���D�F�F�X�P�X�O�D�W�L�R�Q���D�W���.�U�D�V�L�H�M�y�Z�����6���3�R�O�D�Q�G�����E�\���G�L�D�J�H�Q�H�W�L�F���D�Q�D�O�\�V�L�V����Palaeogeography, 

Palaeoclimatology, Palaeoecology, 346-347: 25-36. 

Bronowicz, R. 2009. Osteohistology of the basal phytosaur Paleorhinus from the late Triassic 

of southern Poland - a preliminary results. Journal of Vertebrate Paleontology, 29(3): 70A. 

�%�U�X�V�D�W�W�H�����6���/�������%�X�W�O�H�U�����5���-�������6�X�O�H�M�����7�����	���1�L�H�G�(�Z�L�H�G�]�N�L�����*����2010. The taxonomy and anatomy of 

rauisuchian archosaurs from the Late Triassic of Germany and Poland. Acta 

Paleontologica Polonica, 54: 221–230. 

�%�]�R�Z�V�N�D�����*�������*�D�á�X�V�N�L�Q�D�����,���� �*�D�á�X�V�N�L�Q�����(�����	���6�]�H�á�
�J���(�������������� �:�V�W�
�S�Q�H���G�D�Q�H���R���Q�L�H�E�L�H�V�N�L�P��

celestynie z Krasiejowa. �3�U�]�H�J�O���G���*�H�R�O�R�J�L�F�]�Q�\, 52 (3): 214-215. 



32 �ï�î��
��

Lech, K.A. 2012. �5�H�N�R�Q�V�W�U�X�N�F�M�D���R�E�U�
�F�]�\���E�D�U�N�R�Z�H�M��Cyclotosaurus intermedius (Sulej i Majer, 

�������������]���.�U�D�V�L�H�M�R�Z�D���N�R�á�R���2�S�R�O�D�����:�����.�R�Q�I�H�U�H�Q�F�M�D���1�D�X�N�R�Z�D���Ä�6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���'�L�Q�R�S�D�U�N����

�S�R�G�V�X�P�R�Z�D�Q�L�H���G�]�L�D�á�D�O�Q�R���F�L���Z���O�D�W�D�F�K��������3-���������´�����2�S�R�O�H�����V�W�U��������-40. 

Lucas, S. G. , Spielmann, J. A. & Hunt, A.P. 2007. Biochronological significance of Late 

�7�U�L�D�V�V�L�F���W�H�W�U�D�S�R�G�V���I�U�R�P���.�U�D�V�L�H�M�y�Z���3�R�O�D�Q�G����New Mexico Museum of Natural History and 

Science Bulletin, 41: 248–258. 

Majer, D. & Lubka, M. 2003. An accumulation of bones of large Late Triassic reptiles at 

�.�U�D�V�L�H�M�y�Z�����2�S�R�O�H�D�Q���6�L�O�H�V�L�D�����3�R�O�D�Q�G����Nature Journal, Opole Scientific Society, 36: 69-76. 

�0�D�]�X�U�H�N�����'�����	���6�á�R�Z�L�D�N�����-�����������������6�L�O�H�]�D�X�U���G�L�Q�R�]�D�X�U�H�P�"���3�U�]�H�J�O���G���*�H�R�O�R�J�L�F�]�Q�\, 57 (7): 569-

571. 

�1�L�H�G�(�Z�L�H�G�]�N�L�����5�������������������2�G���*�H�O�D�]�D���G�R���V�L�O�H�]�D�X�U�D�����+�L�V�W�R�U�L�D���J�y�U�Q�L�F�W�Z�D���L���R�G�N�U�\�F�L�D���N�U�
�J�R�Z�F�y�Z��

triasowych w Krasiejowie. In: Jagt-Yazykova, E., Jagt, J., Konietzko-Meier, D., Bodzioch, 

�$�����>�H�G�V�@���.�U�D�V�L�H�M�y�Z��– inspiracje paleontologiczne. ZPW Plik, Bytom, p. 6-25. 

Olempska, E. 2004. Late Triassic spinicaudata crustaceans from southwestern Poland. Acta 

Paleontologica Polonica, 49: 429–442. 

Olempska, E. 2011. Fresh-water ostracods from the Late Triassic of Poland. Joannea 

�*�H�R�O�R�J�L�H���X�Q�G���3�D�O�l�R�Q�W�R�O�R�J�L�H, 11: 154-155. 

Piechowski, R. & Dzik, J. 2010. The axial skeleton of Silesaurus opolensis. Journal of 

Vertebrate Paleontology, 30, 1127-1141. 

Skawina, A. & Dzik., J. 2011. Umbonal musculature and relationships of the Late Triassic 

�¿libranch unionoid bivalves. Zoological Journal of the Linnean Society, 163: 863–883. 

Sulej T. 2002. Species discrimination of the Late Triassic temnospondyl amphibian 

Metoposaurus diagnosticus. Acta Paleontologia Polonica, 47 (3): 535-546. 

Sulej, T. 2005. A new rauisuchian reptile (Diapsida: Archosauria) from the Late Triassic of 

Poland. Journal of Vertebrate Paleontology, 25(1): 78–86. 

Sulej T. 2007. Osteology, variability, and evolution of Metoposaurus, a temnospondyl from 

the Late Triassic of Poland. Paleontologia Polonica, 64, 29-139. 

Sulej, T. 2010. The skull of an early Late Triassic aetosaur and the evolution of the 

stagonolepidid archosaurian reptiles. Zoological Journal of the Linnean Society, 158: 860–

881. 

Sulej, T. & Majer, D. 2005. The temnospondyl amphibian Cyclotosaurus from the Upper 

Triassic of Poland. Palaeontology, 48(1): 157-170. 

Szulc, J. 2005. Sedimentary environments of the vertebrate-bearing Norian deposits from 

�.�U�D�V�L�H�M�y�Z�����8�S�S�H�U���6�L�O�H�V�L�D�����3�R�Oand). �+�D�O�O�H�V�F�K�H�V���-�D�K�U�E�X�F�K���I�•�U���*�H�R�Z�L�V�V�H�Q�V�F�K�D�I�W�H�Q�����5�H�L�K�H���%, 

19: 161–170. 



33�ï�ï��
��

Zalecka, K. �������������:�]�D�M�H�P�Q�H���U�H�O�D�F�M�H���X�Q�D�F�]�\�Q�L�H�Q�L�D���L���X�U�]�H�(�E�L�H�Q�L�D���Z���P�L�
�G�]�\�R�E�R�M�F�]�\�N�X��

Metoposaurus diagnosticus krasiejowensis (Amphibia, Temnospondyli). W: Konferencja 

�1�D�X�N�R�Z�D���Ä�6�W�R�Z�D�U�]�\�V�]�H�Q�L�H���'�L�Q�R�S�D�U�N�����S�R�G�V�X�P�R�Z�D�Q�L�H���G�]�L�D�á�D�O�Q�R���F�L���Z���O�D�W�D�F�K����������-2012”. 

Opole, str. 41-43. 

Zato�������0�������3�L�H�F�K�R�W�D�����$�����D�Q�G���6�L�H�Q�N�L�H�Z�L�F�]�����(����������������Late Triassic charophytes around the bone-

�E�H�D�U�L�Q�J���E�H�G���D�W���.�U�D�V�L�H�M�y�Z�����6�:���3�R�O�D�Q�G����– palaeoecological and environmental remarks. 

Acta Geologica Polonica, 55: 283-293. 

 

Summary 

Systematic studies of Keuper (Late Tri�D�V�V�L�F�����E�R�Q�H���E�H�G�V���Q�H�D�U���.�U�D�V�L�H�M�y�Z���Z�H�U�H���L�Q�L�W�L�D�W�H�G���L�Q������������

by Professor Jerzy Dzik (Institute of Paleobiology, Polish Academy of Sciences, Warsaw) and 

continued by this team until the first publication in 2000. Later, other scientific institutions 

joined in, m�D�L�Q�O�\���W�K�H���X�Q�L�Y�H�U�V�L�W�L�H�V���R�I���.�U�D�N�y�Z�����-�D�J�L�H�O�O�R�Q�L�D�Q�������6�L�O�H�V�L�D�����6�R�V�Q�R�Z�L�H�F�������2�S�R�O�H����

Warsaw, W�U�R�F�á�D�Z���D�Q�G���3�R�]�Q�D�������Z�K�L�F�K���K�D�V���U�H�V�X�O�W�H�G���L�Q���D���E�U�R�D�G���V�S�H�F�W�U�X�P���R�I���E�R�W�K��

palaeontological and geological issues. Current palaeontological studies home in on the 

systematics, osteology, palaeoecology and osteohistology of vertebrate faunas, and also 

consider many aspects of invertebrate, plant and algal assemblages. To date, most of the 

species represented have been recognised; however, lots of unidentified remains are in 

collections, numerous problems remain unresolved, and quite a lot of interpretations are 

controversial, e.g., on the mode of life, feeding and locomotion, intraspecific variability, 

functions of some skeletal parts, individual age, ontogeny and taphonomy. Studies og a 

geological nature mainly revolve around interpretations of the exact age of the bone-bearing 

deposits, of the sedimentary environment, of diagenesis and of the origin of bone 

accumulations. Similar to strictly palaeontological issues, different opinions have been 

expressed, depending of the methodology used, e.g. sedimentological versus diagenetic or 

palaeontological data and inference. Contradictory views indicate that more interdisciplinary 

�V�W�X�G�L�H�V���D�U�H���F�D�O�O�H�G���I�R�U�����1�R�W���R�Q�O�\���D�U�H���W�K�H���.�U�D�V�L�H�M�y�Z���E�R�Q�H���E�H�G�V���V�W�X�G�L�H�G���V�F�L�H�Q�W�L�I�L�F�D�O�O�\�����W�K�H�\���D�U�H��

also used for education at any particular level. Res�H�D�U�F�K���F�D�P�S�V���D�W���.�U�D�V�L�H�M�y�Z�����R�U�J�D�Q�L�V�H�G��

�D�Q�Q�X�D�O�O�\���E�\���,�3���3�$�1�����8�2���D�Q�G���:�U�R�F�á�D�Z���8�3�����D�V���Z�H�O�O���D�V���V�W�X�G�H�Q�W���F�R�Q�I�H�U�H�Q�F�H�V���D�Q�G���R�W�K�H�U��

activities, serve to promote MSc and PhD theses. In actual fact, a new generation of 

palaeontologists is trained here. 
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�S�á�\�W�N�R�� �V�S�O�H�F�L�R�Q�H�� �V���� �R�G�S�R�U�Q�H�� �Q�D�� �G�]�L�D�á�D�Q�L�H�� �V�L�á�� �U�R�]�F�L���J�D�M���F�\�F�K���� �6�]�Z�\�� �Q�D�N�á�D�G�D�M���F�H�� �P�R�J����
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�Z�D�*�Q�R���ü���E�X�G�R�Z�\���V�]�Z�y�Z���L���L�F�K���]�Q�D�F�]�H�Q�L�H���G�O�D���L�Q�W�H�U�S�U�H�W�D�F�M�L���E�L�R�P�H�F�K�D�Q�L�N�L���F�]�D�V�]�N�L��Metoposaurus. 

�:�� �S�U�D�F�\�� �R�S�L�V�D�Q���� �P�R�U�I�R�O�R�J�L�
�� �V�]�Z�y�Z�� �R�G�Q�L�H�V�L�R�Q�R�� �U�y�Z�Q�L�H�*�� �G�R�� �Z�F�]�H���Q�L�H�M�V�]�\�F�K�� �Z�\�Q�L�N�y�Z��

�]�Q�D�Q�\�F�K���G�O�D���L�Q�Q�\�F�K���J�U�X�S���N�R�S�D�O�Q�\�F�K���R�U�D�]���Z�V�S�y�á�F�]�H�V�Q�\�F�K���]�Z�L�H�U�]���W������ 

 

Introduction  

 

Metoposaurids were large (lengths of around 3 meters), Late Triassic amphibians 

(Temnospondyli) with a strongly dorso-ventrally flattened body that were adapted to aquatic 

life (Schoch & Milner 2000). A specific feature of the skull anatomy of Metoposaurus is the 

location of the orbits; these lie in front of its part. It helped this aquatic predator in search of 

prey in the murky waters (Sulej 2007). The roof of the skull shows a distinct sculpture which 

consists of isometrically arranged pits in the central part of the skull and longitudinal grooves 

near the edges. 

New histological studies on skull bones of Metoposaurus (Gruntmejer 2012) have resulted 

not only in a comprehensive description of their structure, but have also yielded new data on 

cranial sutures, i.e., the fibrous joints between adjoining bones. This is important, because 

cranial sutures are poorly known in fossil amphibians; to date, merely two papers have 

appeared in print on temnospondyls (Kathe 1995, 1997), and their role in cranial 

biomechanics amongst fossil and extant vertebrates has been at the centre of attention for 

many researches for decades (e.g. Moazen et al. 2008). Palaeontological studies of cranial 

sutures rely mainly on a comparison of their morphology and function with skulls of modern 

animals. Experimental skull analysis of miniature pigs (Sus scrofa) provides many important 

data on the relationship between suture morphology and function, on collagen fibre 

arrangements and stress distribution during mastication (Rafferty & Herring 1999). Complex 

sutures with a high degree of interdigitation are characteristic of skull regions undergoing 

strong compression, while sutures with shallow interdigitation and butt-ended sutures (or 

abutting) are associated with tension (Jasinoski et al. 2010a). Similar conclusions have been 

obtained in studies of morphology and collagen fibre arrangements of cranial sutures in the 
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Abstract 
 

Selected sutures in the dermal skull roof and palate of the Late Triassic temnospondyl 

amphibian Metoposaurus diagnosticus have been examined; suture morphology and their 

functional role in skull biomechanics are here described along similar previous assumptions 

of such a relationship. To date, our understanding of the forces generated during prey capture 

and mastication in fossil amphibians is poor; however, the morphology of sutures and 

collagen fibres arrangements may help to deduce the type of loading strains. In sutures of 

Metoposaurus skull examined for the present paper, the following types of suture morphology 

have been found: complexly interdigitated, shallowly interdigitated and overlapping. These 

types have different functional manifestations. Complex interdigitated sutures are associated 

with compressive strain, whereas a shallow interdigitated ones are adapted to resist tension 

forces. The overlapping sutures can absorb and counteract loading of variable strains. This 

shows the importance of suture morphology; its properties have a significant impact on the 

biomechanics of a Metoposaurus skull. In the present study, suture morphology is correlated 

with previous works on the morphology and functional implications of fossil and extant 

animals. 

 
Abstrakt  

�:�� �S�U�D�F�\�� �]�E�D�G�D�Q�R�� �Z�\�E�U�D�Q�H�� �V�]�Z�\�� �Z�\�V�W�
�S�X�M���F�H�� �S�R�P�L�
�G�]�\�� �N�R���ü�P�L�� �V�N�y�U�Q�\�P�L�� �G�D�F�K�X�� �F�]�D�V�]�N�L��

�R�U�D�]�� �S�R�G�Q�L�H�E�L�H�Q�L�D���� �6�]�Z�\�� �S�U�]�H�D�Q�D�O�L�]�R�Z�D�Q�R�� �S�R�G�� �N���W�H�P�� �P�R�U�I�R�O�R�J�L�L�� �L�� �L�F�K�� �U�R�O�L�� �Z�� �E�L�R�P�H�F�K�D�Q�L�F�H��

�F�]�D�V�]�N�L���S�U�]�\���]�D�á�R�*�H�Q�L�X���L�V�W�Q�L�H�Q�L�D���S�R�Z�L���]�D�Q�L�D���S�R�P�L�
�G�]�\���P�R�U�I�R�O�R�J�L�����D���I�X�Q�N�F�M�������2�E�H�F�Q�L�H���Z�L�H�G�]�D��

�Q�D�� �W�H�P�D�W�� �Q�D�S�U�
�*�H���� �S�R�Z�V�W�D�M���F�\�F�K�� �Z�� �F�]�D�V�]�F�H�� �S�R�G�F�]�D�V�� �á�D�S�D�Q�L�D�� �L�� �U�R�]�G�U�D�E�Q�L�D�Q�L�D�� �]�G�R�E�\�F�]�\�� �Z�F�L���*��
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Introduction  

 

Metoposaurids were large (lengths of around 3 meters), Late Triassic amphibians 

(Temnospondyli) with a strongly dorso-ventrally flattened body that were adapted to aquatic 

life (Schoch & Milner 2000). A specific feature of the skull anatomy of Metoposaurus is the 

location of the orbits; these lie in front of its part. It helped this aquatic predator in search of 

prey in the murky waters (Sulej 2007). The roof of the skull shows a distinct sculpture which 

consists of isometrically arranged pits in the central part of the skull and longitudinal grooves 

near the edges. 

New histological studies on skull bones of Metoposaurus (Gruntmejer 2012) have resulted 

not only in a comprehensive description of their structure, but have also yielded new data on 

cranial sutures, i.e., the fibrous joints between adjoining bones. This is important, because 

cranial sutures are poorly known in fossil amphibians; to date, merely two papers have 

appeared in print on temnospondyls (Kathe 1995, 1997), and their role in cranial 

biomechanics amongst fossil and extant vertebrates has been at the centre of attention for 

many researches for decades (e.g. Moazen et al. 2008). Palaeontological studies of cranial 

sutures rely mainly on a comparison of their morphology and function with skulls of modern 

animals. Experimental skull analysis of miniature pigs (Sus scrofa) provides many important 

data on the relationship between suture morphology and function, on collagen fibre 

arrangements and stress distribution during mastication (Rafferty & Herring 1999). Complex 

sutures with a high degree of interdigitation are characteristic of skull regions undergoing 

strong compression, while sutures with shallow interdigitation and butt-ended sutures (or 

abutting) are associated with tension (Jasinoski et al. 2010a). Similar conclusions have been 

obtained in studies of morphology and collagen fibre arrangements of cranial sutures in the 
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In the present study, I have relied on observations done in histological thin sections, using 

a standard petrographic microscope and scanning electron microscope (SEM). Measurements 

were made using the computer program Axio Vision Rel.4.8. The cutting of the 

Metoposaurus skull and the preparation of histological thin sections was conducted at the 

Paleontological Laboratory of the Institute of Geology (Adam Mickiewicz University, 

�3�R�]�Q�D�������3�R�O�D�Q�G�������7�K�H���K�L�V�W�R�O�R�J�L�F�D�O analysis was performed with the use of a microscope in 

normal (plane polarised) and cross polarised light, and was supplemented by SEM 

observations. Results of skull mechanics are compared with test results of Rafferty & Herring 

(1999) and Markey & Marshall (2006, 2007b). Similar to these papers, it was assumed that 

sutures with a high degree of interdigitations resist compression forces, whereas shallow 

interdigitated sutures and butt-�H�Q�G�H�G���V�X�W�X�U�H�V���D�U�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�H�Q�V�L�R�Q�����6�K�D�U�S�H�\�¶�V���I�L�E�U�H��

arrangements acted in stress distribution in the skull of Metoposaurus; results obtained were 

compared with Acanthostega in terms of prey capture method. 

The following sutures are described in the present note: maxilla-nasal (MN), two samples 

of maxilla-lacrimal (ML), maxilla-vomer (MV), maxilla-palatine (MPL), two samples of 

palatine-vomer (PLV), prefrontal-lacrimal (PRFL), frontal-postfrontal (FPF), two samples of 

jugal-postorbital (JPO) and two samples of interpostparietal (IPP). Bone cutting along the 

course of these sutures was done perpendicular to the long axis of the skull. The location of 

these slices is shown in schematic drawings of the skull of Metoposaurus (Fig. 2). In addition, 

histological samples of cranial sutures from the external surface of the skull have also been 

taken. These samples comprised the following: jugal-postorbital (JPO), parietal-

supratemporal (PST) and interpostparietal (IPP). Unfortunately, the serpentine shape of 
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Marshall 2007a, b). The cross sectional shape of suture does not reflect its ectocranial trace, 

and sutures with the same shape on the skull surface may actually demonstrate a different 

morphology in cross section, adapted to resist different types of strains. This suggests that 

suture morphology in cross section is a more reliable indicator of function, rather than 

ectocranial traces (Markey & Marshall 2007a). 
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extant fish Polypterus endlicherii (Markey & Marshall 2007b). In addition, Markey & 

Marshall (2006) focused also on the relationship between feeding mode and function of 

cranial sutures in the Devonian tetrapod Acanthostega, in the osteolepiform fish 

Eusthenopteron and in the terrestrial Triassic tetrapod Phonerpeton. Here, particular attention 

is paid to Acanthostega, because this amphibian lived in water, similar to Metoposaurus. The 

morphology of cranial sutures in Acanthostega suggests that that amphibian captured prey by 

biting, rather than by suction; the latter occurred in Eusthenopteron. 

 

Material  and methods 

 

The main goal of the present study is to specify the types of cranial sutures in the fossil 

amphibian Metoposaurus diagnosticus, to describe their morphology and that of collagen 

fibre arrangements and to interpret their functions. 

The near-complete, well-preserved skull of Metoposaurus (catalogue number UOPB 

01029) used here is housed in the collections of the Laboratory of Paleobiology, University of 

Opole (Poland); it is about 400 mm in length (Fig. 1). Cranial sutures were not visible on the 

skull surface; they could only be observed after grinding off the external sculpture. The 

disappearance of all traces of sutures on the skull surface during ontogeny is a phenomenon 

often encountered in adult individuals. This reinforces the internal structure of the skull, but 

also led to (near-) immobility between adjacent bones (Moazen et al. 2008). 

 
 

Fig. 1. Skull roof of Metoposaurus diagnosticus skull (UOPB 01029), in dorsal (A) and ventral (B) 
views. 
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In the present study, I have relied on observations done in histological thin sections, using 

a standard petrographic microscope and scanning electron microscope (SEM). Measurements 

were made using the computer program Axio Vision Rel.4.8. The cutting of the 

Metoposaurus skull and the preparation of histological thin sections was conducted at the 

Paleontological Laboratory of the Institute of Geology (Adam Mickiewicz University, 

�3�R�]�Q�D�������3�R�O�D�Q�G�������7�K�H���K�L�V�W�R�O�R�J�L�F�D�O analysis was performed with the use of a microscope in 

normal (plane polarised) and cross polarised light, and was supplemented by SEM 

observations. Results of skull mechanics are compared with test results of Rafferty & Herring 

(1999) and Markey & Marshall (2006, 2007b). Similar to these papers, it was assumed that 

sutures with a high degree of interdigitations resist compression forces, whereas shallow 

interdigitated sutures and butt-�H�Q�G�H�G���V�X�W�X�U�H�V���D�U�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�H�Q�V�L�R�Q�����6�K�D�U�S�H�\�¶�V���I�L�E�U�H��

arrangements acted in stress distribution in the skull of Metoposaurus; results obtained were 

compared with Acanthostega in terms of prey capture method. 

The following sutures are described in the present note: maxilla-nasal (MN), two samples 

of maxilla-lacrimal (ML), maxilla-vomer (MV), maxilla-palatine (MPL), two samples of 

palatine-vomer (PLV), prefrontal-lacrimal (PRFL), frontal-postfrontal (FPF), two samples of 

jugal-postorbital (JPO) and two samples of interpostparietal (IPP). Bone cutting along the 

course of these sutures was done perpendicular to the long axis of the skull. The location of 

these slices is shown in schematic drawings of the skull of Metoposaurus (Fig. 2). In addition, 

histological samples of cranial sutures from the external surface of the skull have also been 

taken. These samples comprised the following: jugal-postorbital (JPO), parietal-

supratemporal (PST) and interpostparietal (IPP). Unfortunately, the serpentine shape of 
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Marshall 2007a, b). The cross sectional shape of suture does not reflect its ectocranial trace, 

and sutures with the same shape on the skull surface may actually demonstrate a different 

morphology in cross section, adapted to resist different types of strains. This suggests that 

suture morphology in cross section is a more reliable indicator of function, rather than 

ectocranial traces (Markey & Marshall 2007a). 
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Fig. 3. Schematic drawing of three types of suture morphology (Markey et al. 2006). 

 

However, complex interdigitated sutures (with deep interdigitating processes) function to 

resist compression strains, whereas suture with shallow interdigitating processes handle 

tensile strains (Rafferty & Herring 1999). The number and arrangement of collagen fibres also 

plays a very important role in dissipation of stress (Fig. 4). In sutures with a compression-

resistant role (complex interdigitated), the collagen fibres are oriented obliquely in the 

direction of the apex of the interdigitation. In shallowly interdigitated sutures, the fibres 

radiate outwards at the apex of the interdigitation, and some fibres have an oblique 

arrangement along the straight limbs of the sutural interdigitation (Jasinoski et al. 2010a). In 

tense butt-ended (abutting) sutures, the fibres spam the suture in a straight or crossed 

arrangements. In overlapping sutures, where bone surfaces greatly overlap, the sutural contact 

area is evenly stressed by compression or tension. 

Kathe (1995, 1997) used a different subdivision, by describing three sutural types (Fig. 5): 

(1) simple sutures with moderate obliquity - ,,lamella”, ,,basal lamella”, ,,shelf” and ,,basal 

shelf”, (2) simple sutures with extreme obliquity - ,,steep bevel” and ,,vertical wall”, and (3) 

complex sutures - ,,groove” and ,,plug-contact” (Kathe 1997). 
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Fig. 4. Schematic drawing of collagen fibre arrangements in compressed and tensed sutures. A:  A 
compressed suture with deep interdigitating processes and compression-resistant collagen fibre 
arrangement. B: A tensed suture with shallowly interdigitating processes and tension-resistant 
collagen fibre arrangement (Rafferty & Herring 1999). 
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Fig. 2. Schematic drawings of a skull of Metoposaurus diagnosticus, based on UOPB 01029. Red 
lines indicate areas of cross section, while green lines relate to samples from the skull surface. The 
grey color indicates bones and the claystone matrix is shown in yellow. Discontinuous red lines 
indicate the hypothetical course of the missing bones. 
 

 

Description of cranial sutures 

 

Cranial sutures are deformable joints between adjacent bones in the skull, bridged by 

collagen fibres (Jasinoski et al. 2010a). Their main purpose is to absorb or disperse strain 

forces (compression or tension) which act inside the skull or directly on its surface. These 

strains occurs most frequently during activities related with feeding – biting, mastication, 

holding fighting prey in the jaw, and suction. Moreover, cranial sutures resist stress rise 

during birth (mainly in mammals) and during expansion of skull and soft tissues. In some 

species, cranial sutures play a role in absorbing impact forces such as head-butting in goats 

(Jasinoski et al. 2010a). 

Markey et al. (2006) distinguished three types of suture: interdigitated, overlapping (or 

scarf) and butt-ended (or abutting) (Fig. 3). Interdigitated sutures occur mainly in areas that 

experience compressive forces, while butt-ended sutures are associated with tensile strain 

(Jasinoski et al. 2010a,b). 
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Fig. 5. Schematic illustration of different sutural types occur in the skull roof of Amphibia, cross-
section (Kathe 1995). 
 

Morphological description of sutures studied 

 

Maxilla-nasal suture (MN). 

The histological thin section with the maxilla-nasal suture (m,n-l-1) was prepared from the 

left part of the skull. The slice was made perpendicular, behind the lower edge of the nostrils 

in the anterior portions of the maxilla and nasal. The maxilla-nasal suture was well preserved. 

Its upper part was shallowly interdigitated, whereas its medial part became overlapping 

(Fig. 6), where the nasal overlaps ventrally on the maxilla. An isolated, short patch of 

Sharpey’s fibres was noted at the bone margins. 

 
 

Fig. 6. Photograph and interpretative line-drawing of the maxilla-nasal suture (MN). 
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Maxilla-lacrimal suture (ML). 

Two samples of the maxilla-lacrimal suture were analysed histologically. Both thin sections 

(m,l-l-1 and m,l-l-2) were prepared in a 2-cm distance from each other in the left part of the 

skull. Both sutures are partially incomplete; this first (m,l-l-1) is characterised by complex 

interdigitations (Fig. 7), whereas the second (m,l-l-2) reveals shallow interdigitations in its 

upper part and becomes more complex in its medial area (Fig. 8). In both samples, distinct 

Sharpey’s fibres were found along of the bone margins. 

 

 
 

Fig. 7. Photograph and interpretative line-drawing of the maxilla-lacrimal suture (ML) – thin section 

(m,l-l-1). 

 

 
 

Fig. 8. Photograph and interpretative line-drawing of the maxilla-lacrimal suture (ML) – thin section 

(m,l-l-2). 

 

Maxilla-vomer suture (MV).  

A histological thin section (m,v-p-1) was prepared from the right part of the present skull, the 

cut being set transversely into maxilla and vomer, behind the lower edge of the anterior 

palatal vacuity. Only the lower part of the maxilla-vomer suture is well preserved (Fig. 9). 
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The morphology of this suture shows complex interdigitations with long interfingerings of 

bone. On the bony edges, isolated clumps of Sharpey’s fibres can be observed (Fig. 10A, B). 

 

 
 

Fig. 9. Photograph and interpretative line-drawing of the maxilla-vomer suture (MV). 

 

�� ��
 

Fig. 10A, B. Sharpey’s fibres in polarised light (lower part of maxilla-vomer suture). 

 

Maxilla-palatine suture (MPL). 

The sample with the maxilla-palatine suture (m,pl-p-1) was prepared from the right-hand side 

of the skull, where the contact between the maxilla and palatine begins. The examined suture 

is well preserved. In cross section, it is characterised by complex interdigitations (Fig. 11). 

The mineralized Sharpey’s fibres can be observed in some parts along the bony edges. 
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Fig. 11. Photograph and interpretative line-drawing of the maxilla-palatine suture (MPL). 

 

Palatine-vomer suture (PLV). 

Two samples of palatine-vomer sutures were analysed histologically. Both thin sections (pl,v-

p-1 and pl,v-p-2) were prepared in a 1-cm distance from each other in the right part of palate 

(Figs 12, 13). The examined sutures are relatively well preserved. Sample (pl,v-p-2) is only 

partially complete. The upper parts of both sutures are characterised by shallow 

interdigitations; in deeper parts its morphology becomes more complex. Distinct Sharpey’s 

fibres are present along the lateral edges in both palatine-vomer sutures (Fig. 14A, B). 

 

 
 

Fig. 12. Photograph and interpretative line-drawing of the palatine-vomer suture (PLV) – thin section 
(pl,v-p-1). 
 

 
 

Fig. 13. Photograph and interpretative line-drawing of the palatine-vomer suture (PLV) – thin section 

(pl,v-p-2). 
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hook-like structure that limited reciprocal movement of the bones. Sharpey’s fibres occur on 

this ventral hook. 

������������������������������������������������������������������������������������  
Fig. 16. Photograph and interpretative line-drawing of the frontal-postfrontal suture (FPF). 

 

Jugal-postorbital suture (JPO). 

Two samples of jugal-postorbital sutures were analysed histologically. Both thin sections 

(j,po-l-1 and j,po-l-2) were prepared in a 1-cm distance from each other in the left part of the 

skull examined. In both samples, the jugal-postorbital sutures are characterised by complex 

interdigitations (Figs 17, 18, 19C, 19D), with long interfingerings of bone (Fig. 19A). It is 

interesting that the morphology of these sutures (and that of the maxilla-lacrimal and palatine-

vomer as well) changes along the length of the skull. Distinct Sharpey’s fibres of 10 µm in 

diameter (Fig. 19B) occur along the lateral edges of the jugal and postorbital, arranged under 

an acute angle in the direction of the apex of the interdigitation. This feature is characteristic 

of sutures with a compression-resistant role. 

��

������  
 

Fig. 17. Photograph and interpretative line-drawing of the jugal-postorbital suture (JPO) – thin section 
(j,po-l-1). 
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Fig. 14. The palatine-vomer suture in polarised light. A:  Thin section (pl,v-p-1) with distinct 
Sharpey’s fibres on the bony edges. B: Sharpey’s fibres in upper part of sample (pl,v-p-2). 
 

 

Prefrontal-lacrimal suture (PRFL). 

The histological thin section (prf,l-p-1) was prepared from the posterior part of the prefrontal 

and lacrimal, the cut being located above the edge of the orbit. The very well-preserved 

prefrontal-lacrimal suture is characterised by shallow interdigitations (Fig. 15). In polarised 

light, dense clumps of Sharpey’s fibres occur along the lateral edges of adjoining bones. 
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Fig. 15. Photograph and interpretative line-drawing of the prefrontal-lacrimal suture (PRFL). 

 

Frontal-postfrontal suture (FPF). 

The histological sample (f,pf-p-1) was prepared from the posterior part of the right frontal and 

postfrontal. The well-preserved frontal-postfrontal suture is an overlapping one (Fig. 16), in 

which the frontal overlaps ventrally onto the postfrontal. In addition, the latter has a ventral 
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hook-like structure that limited reciprocal movement of the bones. Sharpey’s fibres occur on 

this ventral hook. 
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Fig. 16. Photograph and interpretative line-drawing of the frontal-postfrontal suture (FPF). 
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Fig. 17. Photograph and interpretative line-drawing of the jugal-postorbital suture (JPO) – thin section 
(j,po-l-1). 
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Fig. 14. The palatine-vomer suture in polarised light. A:  Thin section (pl,v-p-1) with distinct 
Sharpey’s fibres on the bony edges. B: Sharpey’s fibres in upper part of sample (pl,v-p-2). 
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and lacrimal, the cut being located above the edge of the orbit. The very well-preserved 
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Fig. 15. Photograph and interpretative line-drawing of the prefrontal-lacrimal suture (PRFL). 

 

Frontal-postfrontal suture (FPF). 

The histological sample (f,pf-p-1) was prepared from the posterior part of the right frontal and 

postfrontal. The well-preserved frontal-postfrontal suture is an overlapping one (Fig. 16), in 

which the frontal overlaps ventrally onto the postfrontal. In addition, the latter has a ventral 
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Fig. 18. Photograph (SEM) and line drawing of the jugal-postorbital suture (JPO) – thin section    
(j,po-l-2). 
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Fig. 19. The jugal-postorbital suture (j,po-l-2); A. Complex interdigitation process; B. Distinct 
Sharpey’s fibres in polarised light; C-D. photomicrographs (SEM). 
 

Jugal-postorbital suture (JPO) (ectocranial trace). 

The histological sample (j,po-l-3) was prepared from a rectangular piece of skull, including 

the left jugal and postorbital. The ectocranial trace of the jugal-postorbital suture has 

a sinuous shape (Fig. 20). 
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Fig. 20. Photograph and interpretative line-drawing of the jugal-postorbital suture (JOP) – ectocranial 
trace. 
 

Parietal-supratemporal suture (PST) (ectocranial trace). 

Only a small fragment of the parietal-supratemporal suture was analysed histologically. The 

thin section (p,st-p-1) was prepared from the right part of the skull, with the cut located in the 

middle of the parietal and supratemporal. The course of the suture on the skull surface is a 

sinuous one (Fig. 21). Unfortunately, it was not possible to prepare a cross-sectional sample 

of the parietal-supratemporal suture. 
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Fig. 21. Photograph and interpretative line-drawing of the parietal-supratemporal suture (PST) – 
ectocranial trace. 
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Fig. 18. Photograph (SEM) and line drawing of the jugal-postorbital suture (JPO) – thin section    
(j,po-l-2). 
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Fig. 19. The jugal-postorbital suture (j,po-l-2); A. Complex interdigitation process; B. Distinct 
Sharpey’s fibres in polarised light; C-D. photomicrographs (SEM). 
 

Jugal-postorbital suture (JPO) (ectocranial trace). 

The histological sample (j,po-l-3) was prepared from a rectangular piece of skull, including 

the left jugal and postorbital. The ectocranial trace of the jugal-postorbital suture has 

a sinuous shape (Fig. 20). 
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Interpostparietal suture (IPP). 

Two samples of interpostparietal suture were use in the histological analysis. Both thin 

sections (ipp-1 and ipp-2) were prepared in a 1-cm distance from each other in the medial part 

of these bones. In both samples, sutural morphology is characterised by shallow 

interdigitations in its upper parts, becoming more complex in the medial area (Figs 22, 23). 

Distinct Sharpey’s fibres of 10 µm in diameter occur along the lateral edges of the bones (Fig. 

24A, B), arranged under an acute angle in the direction of the apex of the interdigitation. This 

suggests that the interpostparietal suture played a compression-resistant role. 
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Fig. 22. Photograph and interpretative line-drawing of the interpostparietal suture (IPP) – thin section 
(ipp-1). 
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Fig. 23. Photograph and interpretative line-drawing of the interpostparietal suture (IPP) – thin section 
(ipp-2). 
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Fig. 24A, B. Distinct Sharpey’s fibres in polarised light along the edges of the bone. 

 

 

Interpostparietal suture (IPP) (ectocranial trace). 

Only a small fragment of the interpostparietal suture was subjected to a histological analysis. 

The thin section (ipp-3) was prepared from the area where the contact between both 

postparietals is situated. The interpostparietal suture on the external surface of the skull has 

a strongly sinuous shape (Fig. 25). 
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Fig. 25. Photograph and interpretative line-drawing of the interpostparietal suture (IPP) – ectocranial 
trace. 
 

Discussion 

 

Most of the sutures examined are characterised by complex interdigitation, and thus 

served a compressive-resistant purpose. Sharpey’s fibre arrangements on the bony edges also 

provide evidence of this. Complexly interdigitated sutures were observed in both the anterior 

(maxilla-vomer suture) and posterior (interpostparietal suture) part of the skull studied. In one 

case, a shallowly interdigitated suture (prefrontal-lacrimal suture) occurred; this probably 

served a tension-resistant purpose. The maxilla-nasal suture and frontal-postfrontal sutures are 

defined as overlapping sutures, where the surfaces of the adjacent bones greatly overlap. This 

type of suture is adapted to loading resistant of variable strains (compression and tension). 

A schematic representation of hypothetical stress distribution along the sutures studied is 

shown in Fig. 26. The presence of sutures in the anterior part of the skull of Metoposaurus 

that counteract a variety of strains; these provide the basis for a preliminary conclusion on the 

mode of feeding of Metoposaurus. Sutures associated with tension are characteristic of 

suction feeding, whereas sutures linked to compression occur in predators that specialise in 

biting their prey items. The presence of overlapping sutures in the anterior part of the present 

skull may suggest that Metoposaurus could catch prey by suction and subsequent biting. The 

frontal-postfrontal suture (overlapping suture) could notably play a tension-resistant role. 
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Markey & Marshall (2007a) showed that the posterior part of the skulls of Acanthostega and 

Phonerpeton (i.e., interparietal and interpostparietal sutures) counteracted compression forces. 

These sutures were described as complex interdigitation. The same relationship has been 

observed in the skull of Metoposaurus studied.  

Previous studies by Rafferty & Herring (1999) have shown that the morphology of cranial 

sutures and collagen fibre arrangements are dependent of loading types of strains (Jasinoski et 

al. 2010a). Examples are butt-ended (abutting) sutures. Their morphology may be indicative 

of their ability to counteract compression forces. However, collagen fibre in a cross-like 

arrangement suggest a tension-resistant role (Jasinoski et al. 2010a). Unfortunately, in fossil 

vertebrates soft tissues are not usually preserved. The occurrence of Sharpey’s fibres along 

the periphery of sutural bones may be used to deduce the orientation of such fibres in life 

(Jasionoski et al. 2010b). In all sutures of the present skull of Metoposaurus, Sharpey’s fibres 

occurs along the edges of the bones. Only in jugal-postorbital and interpostparietal sutures has 

it proved possible to reconstruct the arrangement of Sharpey’s fibres. In both samples, these 

fibres occur in dense clumps, in an oblique arrangement at the apex of the interdigitation. In 

living Metoposaurus, the collagen fibres were probably arrangements in the same manner, 

i.e., playing a compression-resistant role. 

 

Fig. 26. Schematic illustration of the skull of Metoposaurus diagnosticus (UOPB 01029) with hypothetical demonstration of 

stress distribution. 
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interpostparietal. In addition, Sharpey’s fibres occur and their arrangement along the edges of 

the bones seem to confirm their compression-resistant role. Moreover, in the skull examined 

also a shallowly interdigitated suture (prefrontal-lacrimal) was observed, which resisted 

tensile strains, and two samples of overlapping sutures (maxilla-nasal and frontal-postfrontal), 

which counter variable strains forces. Based on data presented by Markey & Marshall 

(2007a), who focused on the feeding mode of the early amphibian Acanthostega, it can be 

assumed that Metoposaurus specialised in a terrestrial style of feeding by biting prey items, 

even though it was completely adapted to an aquatic life habit. The presence of overlapping 

sutures in the anterior part of the skull does not rule out previous assumptions about the 

capture of prey by suction. In order to substantiate this hypothesis, it would be advisable to 

carry out detailed analyses and statistical modelling of the sutures examined here and to 

supplement these data by the outcome of additional histological analyses of other sutures. 

This would provide an opportunity for a full reconstruction of the mode of feeding in 

metoposaurids. 
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Markey & Marshall (2007a) discussed the mode of feeding in the early Devonian tetrapod 

Acanthostega. Despite the fact that Acanthostega and the evolutionarily more advanced 

Metoposaurus are widely separated in geological time, their anatomy (i.e., small, weak limbs) 

and aquatic habit were identical. A greater number of sutures examined in Acanthostega have 

been described as interdigitated with a compression-resistant role. In addition, these sutures 

occur in the posterior (interpostparietal suture) and anterior parts of the skull (Markey & 

Marshall 2007a). This is interesting, because aquatic animals usually capture their prey by 

suction, which means that tension-resistant (butt-ended) sutures should be located in the 

anterior part of the skull. However, the anterior part of the skull of Acanthostega revealed the 

presence of an interfrontal suture (overlapping suture) that could counteract variable strains 

forces. These studies suggest that Acanthostega captured its prey mainly by biting rather than 

by suction, meaning that it was adapted to a terrestrial style of feeding (Markey & Marshall 

2007a). In the skull of Metoposaurus interdigiteted sutures predominate; as in Acanthostega 

these occur both in the posterior and anterior parts of the skull. In addition, in anterior 

portions of the skull of Metoposaurus, overlapping sutures occur that counteract variable 

strains forces. In the skull examined, tension-resistant sutures (butt-ended), characteristic of 

aquatic animals, could not be found. Based on this observation, a preliminary conclusion on 

the style of feeding in Metoposaurus diagnosicus can be drawn. Previously it has been 

assumed that metoposaurids were ambush predators, lying in wait for their prey at the bottom 

of bodies of water. Their broad snout was not adapted to rapid capture of prey items in the 

water column (Dzik et al. 2000); the presence of overlapping sutures (resistant to variable 

strains) in the anterior part of the skull of Metoposaurus confirms this hypothesis. However, 

the predominance of interdigitated sutures along the entire skull might indicate that 

Metoposaurus, like Acanthostega, was adapted to prey capture by biting. It is possible that 

Metoposaurus could catch prey in ambush or even lurked in shallow waters and preyed on 

terrestrial animals approaching the water’s edge. 

 

Conclusions 

 

In the present paper, the morphology of selected cranial sutures in an adult skull of 

Metoposaurus are described, and a hypothesis on their function is put forward. Most of the 

sutures studied are defined as complex interidgitations that served a compression-resistant 

purpose. This suture type occurs along the whole length and breadth of the skull, e.g. maxilla-

lacrimal, maxilla-vomer, maxilla-palatine, palatine-vomer, jugal-postorbital and 
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interpostparietal. In addition, Sharpey’s fibres occur and their arrangement along the edges of 

the bones seem to confirm their compression-resistant role. Moreover, in the skull examined 

also a shallowly interdigitated suture (prefrontal-lacrimal) was observed, which resisted 

tensile strains, and two samples of overlapping sutures (maxilla-nasal and frontal-postfrontal), 

which counter variable strains forces. Based on data presented by Markey & Marshall 

(2007a), who focused on the feeding mode of the early amphibian Acanthostega, it can be 

assumed that Metoposaurus specialised in a terrestrial style of feeding by biting prey items, 

even though it was completely adapted to an aquatic life habit. The presence of overlapping 

sutures in the anterior part of the skull does not rule out previous assumptions about the 

capture of prey by suction. In order to substantiate this hypothesis, it would be advisable to 

carry out detailed analyses and statistical modelling of the sutures examined here and to 

supplement these data by the outcome of additional histological analyses of other sutures. 

This would provide an opportunity for a full reconstruction of the mode of feeding in 

metoposaurids. 
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Abstract 

Twenty fragments of aetosaur skulls from Krasiejów have been studied in detail. Previously, 

such remains have been referred to either as the type species of the genus Stagonolepis, S. 

robertsoni (based on postcranial skeletal elements) or to a new species, S. olenkae, on the 

basis of cranial material. The main purpose of the present note is to provide an osteological 

description of these aetosaur skull fragments and to compare them both with skull material 

described by Tomasz Sulej in 2010 as S. olenkae and with specimens of S. robertsoni. In 

addition, selected anatomical features are interpreted in terms of palaeoecology, taxonomy 

and evolution. The most instructive bones in this respect are the dentaries with tooh rows and 

teeth, the premaxilla with a tooth row and an expanded anterior portion, typical of aetosaurs, 

the braincase and the frontal and prefrontal with a distinctly ornamented dorsal surface. 

Starting from Sulej’s observation in 2010 that at Krasiejów a new aetosaur species occurred, 

the discussion on the number of aetosaur species represented at that locality, and their 

intraspecific range of variation, may be resumed. Features of these fossils also permit the 

assessment of some palaeobiological aspects and, based on comparisons with other taxa such 

as Neoaetosauroides engaeus, Desmatosuchus haplocerus and Longosuchus meadei, some 

conclusions on aetosaur evolution can be drawn. 

 
Abstrakt  

�3�U�]�H�G�P�L�R�W�H�P�� �E�D�G�D�� by�á�R�� ������ �I�U�D�J�P�H�Q�W�y�Z�� �F�]�D�V�]�H�N�� �D�H�W�R�]�D�X�U�D�� �S�R�F�K�R�G�]��cego ze stanowiska 

dokumentacyjnego “Trias” w Krasiejowie. Aetozaur z Krasiejowa na podstawie szkieletu 

pozaczaszkowego �]�R�V�W�D�á zakwalifikowany do gatunku typowego dla rodzaju Stagonolepis 

robertsoni, natomiast na podstawie analizy ko��ci czaszki �Z�\�U�y�*�Q�L�R�Q�R nowy gatunek 
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over 4 meters, e.g., Desmatosuchus haplocerus (Small, 2002). Their remains have been recorded 

from across the world, i.e., from North and South America, Africa, Asia and Europe (Lucas & 

Heckert, 1996). The name of the group (Greek for ‘eagle lizards’) reflects the fact that aetosaur 

skulls are lightweight and have a number of holes, similar to bird skulls. 

In the literature the names Aetosauria and Stagonolepididae are often used interchangeably. 

However, new cladistic analyses have shown that the genera Aetosauroides, Coachomasuchus and 

Neoaetosauroides may actually lie outside the family Stagonolepididae (Desojo et al. 2012).  

��
Referred cranial material 
 
The general morphology of aetosaur skulls corresponds to that of other archosaurs, the main 

feature distinguishing it from other Triassic reptile skulls being its upturned and laterally 

expanded premaxilla. In addition, this bone has either few teeth or is entirely edentulate .  

Four aetosaur skull bones from the ‘Trias’ site at Krasiejów form the subject of the present 

note; all of these originate from the lower (lacustrine) bone-bearing horizon. Aetosaur fossils from 

Krasiejów have previously been referred to as Stagonolepis robertsoni by Lucas et al. (2007), on 

the basis of post-cranial bones, and as a new species, Stagonolepis olenkae, by Sulej (2010), on 

the basis of cranial material.  

Although most bones are incomplete, the material is well preserved, revealing numerous 

details such as grooves, ridges and ornament. Due to the fragmentary nature of the material 

referred here, some structures cannot be assessed being unpreserved or invisible. All skull bones 

analysed here are disarticulated (Fig. 1); they include three dentaries (os dentalis), a premaxilla 

(os premaxillare) and a single dentary tooth. No maxilla (os maxillare) is present in this referred 

material. These bones belong to at last two individuals (i.e., two right dentaries); mandibles were 

collected during exploratory excavations in quadrants 59/32, 63/28 and 59/31 in the summer of 

2010. 

��
Methods of preparation 
 

To isolate fossils from the matrix, manual preparatory techniques were used, employing mainly a 

set of sharp-edged chisels of various shapes to remove larger chunks of less consolidated rock and 

to scrape away more strongly indurated matrix in close proximity to the bones. Tooth and paint 

brushes were used to clean bone material during preparation. Some bones were already partially 

prepared during the summer digging camps at Krasiejów.  

No chemicals, except for cyanoacrylate glues (Chemistik system; also used during 

excavatory work at Krasiejów), such as ’Cyjanopan ME’ and ‘Cyjanopan ZTB’, were used for 

gluing together bone fragments of bones. 

��
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Stagonolepis olenkae. �*�á�ywnym celem �R�E�H�F�Q�H�M�� �S�U�D�F�\�� �M�H�V�W�� �G�R�N�áadny opis osteologiczny 

�I�U�D�J�P�H�Q�W�yw czaszki aetozaura oraz por�ywnan�L�H���W�\�F�K���I�U�D�J�P�H�Q�W�y�Z���]��S. olenkae i S. robertsoni. 

Celem �S�R���U�H�G�Q�L�P�� �M�H�V�W�� �L�Q�W�H�U�S�U�H�W�D�F�M�D�� �Z�\�E�U�D�Q�\�F�K�� �F�H�F�K�� �D�Q�D�W�R�P�L�F�]�Q�\�F�K�� �S�R�G�� �N���W�H�P�� �H�N�R�O�R�J�L�L����

�W�D�N�V�R�Q�R�P�L�� �L�� �H�Z�R�O�X�F�M�L�� �J�U�X�S�\���� �:���U�y�G�� �D�Q�D�O�L�]�R�Z�D�Q�H�J�R�� �P�D�W�H�U�L�D�á�X�� �Q�D�M�Z�L�
�F�H�M�� �L�Q�I�R�U�P�D�F�M�L��

�G�R�V�W�D�U�F�]�D�M�������N�R���ü���]�
�E�R�Z�D���]���V�]�H�U�H�J�L�H�P���]�
�E�R�Z�\�P���R�U�D�]���]�D�F�K�R�Z�D�Q�H���]�
�E�\�����N�R���ü �S�U�]�H�G�V�]�F�]�
�N�R�Z�D��

z szeregiem z�
�E�R�Z�\�P�� �R�U�D�]�� �F�K�D�U�D�N�W�H�U�\�V�W�\�F�]�Q�L�H�� �Z�\�G�á�X�*�R�Q���� �F�]�
���F�L���� �S�U�]�H�G�Q�L������ �N�R���F�L��

�P�y�]�J�R�F�]�D�V�]�N�L�����N�R���F�L���F�]�R�á�R�Z�D���L���S�U�]�H�G�F�]�R�á�R�Z�D�����$�Q�D�O�L�]�D���S�R�U�y�Z�Q�D�Z�F�]�D���E�D�G�D�Q�H�J�R���P�D�W�H�U�L�D�á�X���]��S. 

olenkae i S. robertsoni �P�R�*�H���S�U�]�\���]�D�R�E�V�H�U�Z�R�Z�D�Q�L�X���L�V�W�R�W�Q�\�F�K���U�y�*�Q�L�F���G�D�ü���S�R�F�]���W�H�N���G�\�V�N�X�V�M�L���R��

zakresie wewn���W�U�]�J�D�W�X�Q�N�R�Z�H�M�����]�P�L�H�Q�Q�R���F�L���F�H�F�K���O�X�E���L�O�R���F�L���J�D�W�X�Q�N�y�Z���D�H�W�R�]�D�X�U�D���Z�\�V�W�
�S�X�M���F�\�F�K��

�Z�� �.�U�D�V�L�H�M�R�Z�L�H���� �1�D�� �S�R�G�V�W�D�Z�L�H�� �F�H�F�K�� �P�R�U�I�R�O�R�J�L�F�]�Q�\�F�K�� �N�R���F�L�� �P�R�*�Q�D�� �U�y�Z�Q�L�H�*�� �Z�Q�L�R�V�N�R�Z�D�ü�� �R��

�S�D�O�H�R�E�L�R�O�R�J�L�L�� �J�D�W�X�Q�N�X���� �D�� �S�R�U�y�Z�Q�D�Q�L�H�� �]�� �L�Q�Q�\�P�L�� �J�D�W�X�Q�N�D�P�L�� �W�D�N�L�P�L�� �M�D�N��Neoaetosauroides 

engaeus, Desmatosuchus haplocerus, Longosuchus meadei �U�R�]�V�]�H�U�]�\�� �Z�L�H�G�]�
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grupy.  

��
Introduction  
 

Amongst other large-sized terrestrial vertebrates of Late Triassic age, the aetosaur genus 

Stagonolepis �$�J�D�V�V�L�]���������������K�D�V���E�H�H�Q���G�L�V�F�R�Y�H�U�H�G���D�W���.�U�D�V�L�H�M�y�Z�����V�R�X�W�K�H�D�V�W���3�R�O�Dnd) in recent years 

(Dzik, 2003). Together with skeletal remains of Metoposaurus diagnosticus krasiejowiensis Sulej, 

2002, aetosaur remains rank amongst the most abundant vertebrate fossils there. Bone material of 

�U�H�F�H�Q�W�O�\���F�R�O�O�H�F�W�H�G���D�H�W�R�V�D�X�U�V���I�U�R�P���W�K�H���µ�7�U�L�D�V�¶���V�L�W�H���D�W���.�U�D�V�L�H�M�y�Z���F�R�P�S�U�L�V�H���V�N�X�O�O���I�U�D�J�P�H�Q�W�V���D�Q�G��

portions of post-cranial skeletons, including articulated elements, e.g. a foot (Bodzioch A., pers. 

comm., September 2011). Most numerous are osteoderms which covered the �D�Q�L�P�D�O�V�¶���E�R�G�L�H�V���� 

The present paper discusses some aspects of aetosaur palaeoecology, notably its feeding 

habits. Conclusions are based on an osteological description of jaw bones, as well as on a dental 

analysis and on literature data on other features of the Aetosauria. Such palaeoecological issues 

�D�U�H���D�P�R�Q�J�V�W���W�K�H���R�E�M�H�F�W�L�Y�H�V���R�I���P�\���P�D�V�W�H�U�¶�V���W�K�H�V�L�V�����W�K�H���E�R�Q�H���P�D�W�H�U�L�D�O���D�Q�D�O�\�V�H�G���K�H�U�H���I�R�U�P�V���D���V�P�D�O�O��

portion of that work. Other particulars, e.g. an osteological analysis of other, non-tooth-bearing 

skull bones and skeletal features indicative of taxonomic affiliation, will be reported upon at a 

later date.    

 
 

The Aetosauria 
 

Aetosaurs were quadrupedal, armoured reptiles, typical of Late Triassic faunas, that looked more 

or less similar to  Cretaceous ankylosaurid dinosaurs. Dependent of the species, aetosaurs reached 

overall body lengths of c. 1 meter (e.g., Coahomasuchus kahleorum (Heckert & Lucas, 1999) to 
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over 4 meters, e.g., Desmatosuchus haplocerus (Small, 2002). Their remains have been recorded 

from across the world, i.e., from North and South America, Africa, Asia and Europe (Lucas & 

Heckert, 1996). The name of the group (Greek for ‘eagle lizards’) reflects the fact that aetosaur 

skulls are lightweight and have a number of holes, similar to bird skulls. 

In the literature the names Aetosauria and Stagonolepididae are often used interchangeably. 

However, new cladistic analyses have shown that the genera Aetosauroides, Coachomasuchus and 

Neoaetosauroides may actually lie outside the family Stagonolepididae (Desojo et al. 2012).  

��
Referred cranial material 
 
The general morphology of aetosaur skulls corresponds to that of other archosaurs, the main 

feature distinguishing it from other Triassic reptile skulls being its upturned and laterally 

expanded premaxilla. In addition, this bone has either few teeth or is entirely edentulate .  

Four aetosaur skull bones from the ‘Trias’ site at Krasiejów form the subject of the present 

note; all of these originate from the lower (lacustrine) bone-bearing horizon. Aetosaur fossils from 

Krasiejów have previously been referred to as Stagonolepis robertsoni by Lucas et al. (2007), on 

the basis of post-cranial bones, and as a new species, Stagonolepis olenkae, by Sulej (2010), on 

the basis of cranial material.  

Although most bones are incomplete, the material is well preserved, revealing numerous 

details such as grooves, ridges and ornament. Due to the fragmentary nature of the material 

referred here, some structures cannot be assessed being unpreserved or invisible. All skull bones 

analysed here are disarticulated (Fig. 1); they include three dentaries (os dentalis), a premaxilla 

(os premaxillare) and a single dentary tooth. No maxilla (os maxillare) is present in this referred 

material. These bones belong to at last two individuals (i.e., two right dentaries); mandibles were 

collected during exploratory excavations in quadrants 59/32, 63/28 and 59/31 in the summer of 

2010. 

��
Methods of preparation 
 

To isolate fossils from the matrix, manual preparatory techniques were used, employing mainly a 

set of sharp-edged chisels of various shapes to remove larger chunks of less consolidated rock and 

to scrape away more strongly indurated matrix in close proximity to the bones. Tooth and paint 

brushes were used to clean bone material during preparation. Some bones were already partially 

prepared during the summer digging camps at Krasiejów.  

No chemicals, except for cyanoacrylate glues (Chemistik system; also used during 

excavatory work at Krasiejów), such as ’Cyjanopan ME’ and ‘Cyjanopan ZTB’, were used for 

gluing together bone fragments of bones. 

��
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Osteological description 

 

Premaxilla 

In the referred material, the right premaxilla is represented (Fig. 1). Being situated at the frontal 

part of the skull, the premaxilla composes the distinctive snout that is such a typical feature of the 

Aetosauria. The anterior tip of this bone is upturned and laterally expanded into a triangular 

structure the shape of which is often compare to a shovel (Walker 1961; Desojo & Báez 2007; 

Sulej, 2010). It is assumed that the upturned premaxilla and the lateral expansion was used to root 

in soils (Heckert & Lucas, 2000). The ventral surface of this structure is striated; the dorsal  

surface is similarly striated and has a shallow depression. At this point, the premaxilla was 

probably overlapped by the nasal (os nasale). Just behind the extension, near the central (inner) 

edge of the premaxilla, there is a conical projection which is directed upwards and towards the 

inside of the skull. On the dorsal surface of the bone, over the alveoli, there is a small 

protuberance. Although it is not preserved in its entirety (or has suffered damage during 

preparation), the present fragment allows to document its former position over the second tooth. 

 The anterior upturned part of the bone lacks teeth; this portion is relatively long in material from 

Krasiejów, as already noted by Sulej (2010). 

Premaxillae of Stagonolepis from Krasiejów have five teeth, contrary to e.g. 

Desmatosuchus haplocerus which has an entirely edentulate premaxilla (Small, 2002). Alveoli 

slightly decrease in size towards the front of the skull. At the position of the fourth tooth, the 

premaxilla is subdivided into two branches. The lower, inner branch (palatal branch) contacts the 

central part of the maxilla and the lower surface of the vomer, but is not fused to these (Walker, 

1961). The upper, outer branch contacts the lateral surface of the maxilla. The premaxilla slopes 

strongly inwards and is separated from the other premaxilla posterior to the first premaxillary 

tooth. They either do not contact again (Sulej, 2010) or meet posterior to the last premaxillary 

tooth (Walker, 1961). The narrow vacuity between the premaxillae is called the foramen 

incisivium (Small, 2002); it is similar to the one described in crocodiles (Iordansky, 1993) and in 

some plesiosaurs (Chatterjee & Small, 1989). The premaxilla in the present material is isolated, 

showing no contact with nasal, maxilla, vomer or the other premaxilla.  

 
Dentaries 

The aetosaur mandible from the ‘Trias’ site at Krasiejów has the slipper-like shape that is so 

typical of this group (Small 2002; Desojo & Báez 2007). It terminates in a toothless beak, which 

during life was probably covered by a horny sheath. All three dentaries (two right: MA15 and MA 

18; one left: MA 16) present in the referred material have similar features (Fig. 1) and overall 

lengths (Table 1); all three have nine teeth. The posterior portions of these bones are incomplete, 
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ending at the height of the last alveolus. The connections with the angular (os angulare) and 

surangular (os surangulare) are missing. Specimen MA18 lacks the anterior tip of the edentulate 

part of the bone, with approximately 2.5 cm missing(*), although all alveoli are present. These 

dentaries are dorsally concave and slope strongly inwards, as in all other aetosaurs. Posteriorly, 

the dentary is divided into two branches. One of them extends over the mandibular fenestra, the 

other under it; however, in the present material these are not preserved.  

  

Table 1. Dentary length, from anterior tip to position of ninth alveolus 
Preliminary registration 

number 
Length 

MA16 130 mm 
MA18 142 mm (estimated*) 
MA15 147 mm 

��

The dorsal surface of the toothless part of the bone is slightly concave and ends in a small 

transverse ridge which bounds the first alveolus. In the median part of the dorsal surface of the 

edentulous part there is a shallow groove, where premaxillary teeth probably fitted in. The 

toothless tip is triangular in section; this can be seen in specimen MA18 in which the tip is 

missing. In the anterior part, the dentary becomes narrower and rises slightly to form a sharp rim, 

similar to the beak. The lateral and medial surface are covered by many small foramina. On the 

lateral surface, in front of the first tooth, just under the dorsal edge of the bone, three foramina are 

situated; together, they form a shallow groove. These are the foramina of the mandibular branch 

(V3) of the trigeminal nerve (nervus trigeminus) (Desojo & Báez, 2007). The fibres of this nerve 

are sensory-motor ones (Kardong, 1998). Anterior to these foramina a deep groove can be seen; 

this extends from the pointed end of the bone and ends in the centre of the distance to the first 

tooth. 

Among the numerous foramina on the lateral surface of the dentary, two stand apart. The 

first is below the sixth tooth (e.g., in specimens MA16 and MA18) and constitutes a relatively 

large elliptical recess. More anteriorly (under the fifth tooth), another, smaller foramen is visible. 

Slightly different is specimen MA15. In this the larger foramen is more elongate, and extends 

below the sixth and seventh teeth. The other, smaller foramen is situated slightly more anteriorly 

than in the other specimens, i.e., below the fourth tooth. Below the second and third tooth, the 

edge of the beak is seen; anterior to this, the bone surface is rough, but posterior to it, it becomes 

smoother. The rugose nature, both on the lateral and medial surfaces in specimen MA15, is much 

less distinct than in specimens MA16 and MA18. On the dorsal surface of the bones there is a 

groove along the tooth row; it is clearly visible, especially in specimens MA15 and MA16.  
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Dentition 
 
Most pseudosuchian archosaurs were carnivores, with conical or serrated teeth ideal for piercing 

the flesh of their prey. However, aetosaurs are an exception, in that their teeth – with typical 

thecodont implantation (Small, 1985) – show adaptations to a herbivorous diet.  

��

Tooth count 
In the referred material there are two kinds of tooth-bearing bones, i.e. the premaxilla and the 

dentaries (Fig. 1). The premaxilla of Stagonolepis has four to five (as in the present material)  

teeth, which slightly decrease in size anteriorly. Premaxillar alveoli (and thus teeth) are smaller 

than those of the dentaries. The dentaries described here have nine alveoli, all of nearly the same 

size; only the first alveolus is smaller than the others.   

The maxilla bears eleven or twelve teeth (Walker 1961; Sulej 2010). According to Walker 

(1961), Stagonolepis and Desmatosuchus might have had a different tooth count on the left and 

right in the same individual. 

 

Alveoli 

All aetosaur teeth are of the same shape. Each has long, cylindrical basal portion, which is deeply 

embedded in the tooth socket (Walker, 1961). This can be seen in specimen MA18, in which the 

fourth tooth is preserved in situ and a section of the first alveolus is visible. This alveolus is 12 

mm in depth, while the part of the fourth tooth above the socket is 10 mm in height. Other alveoli 

are of similar depth; in view of the fact that the bone was broken (probably during extraction from 

the quarry), the depth of the third alveolus could be measured (13 mm). Although deep, the 

alveoli are separated from each other by thin ridges, of about 1 mm in width. 

 

Tooth morphology 

Tooth shape in tetrapods is closely related to diet. The tooth preserved in the present material (in 

specimen MA18) has a typically aetosaur habitus, with a long root and a constricted base of the 

bulbous crown. The tooth crown is slightly laterally compressed and striated towards the tip. The 

original leaf-shaped habitus is not preserved; only the general bulbous shape is retained. Its upper 

part is rounded, but in view of the faint slope of the tooth and the striation, it might have been 

slightly recurved, which is common in Aetosauria (Walker 1961; Murry & Long 1996; Small 

2002). Another typical feature of aetosaur dentition is the finely denticulate anterior edge 

(Walker, 1961); in the present material this feature is visible only in a small fragment of the edge.  

In a paper on the diet of the dinosaur Troodon, Holtz et al. (1998) demonstrated that tooth 

width and coarseness of the serration were correlated; the distance encompassing five consecutive 

serrations/denticles measured along the central portion of the carina (tooth width and coarness of 

�ò�ì��
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According to Sulej (2010), the position of the anterior tooth relative to the end of the 

dentary symphysis varies. The symphysis can terminate far anterior to the first tooth or, 

alternatively, the distance between the symphysis and the first tooth can be much smaller. In 

specimens MA16 and MA18, the dentary symphysis is located about 10 mm from the first tooth, 

while in MA15 this distance is much smaller. The differences in the structure of particular 

dentaries and features indicative of taxonomic affiliation in the present material will be illustrated 

in detail in my MSc thesis.  

 

 
 
Fig. 1. Aetosaur jaw bones from Krasiejów; A-C. Premaxilla; D-I. Dentaries (E, F. Left dentary, 
MA16; D, I. Right dentary, MA15; G, H. Right dentary, MA18). A, D, E and H represent lateral 
views; B, F, G and I represent medial views and C is a ventral view. 
��
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Dentition 
 
Most pseudosuchian archosaurs were carnivores, with conical or serrated teeth ideal for piercing 

the flesh of their prey. However, aetosaurs are an exception, in that their teeth – with typical 

thecodont implantation (Small, 1985) – show adaptations to a herbivorous diet.  

��

Tooth count 
In the referred material there are two kinds of tooth-bearing bones, i.e. the premaxilla and the 

dentaries (Fig. 1). The premaxilla of Stagonolepis has four to five (as in the present material)  

teeth, which slightly decrease in size anteriorly. Premaxillar alveoli (and thus teeth) are smaller 

than those of the dentaries. The dentaries described here have nine alveoli, all of nearly the same 

size; only the first alveolus is smaller than the others.   

The maxilla bears eleven or twelve teeth (Walker 1961; Sulej 2010). According to Walker 

(1961), Stagonolepis and Desmatosuchus might have had a different tooth count on the left and 

right in the same individual. 

 

Alveoli 

All aetosaur teeth are of the same shape. Each has long, cylindrical basal portion, which is deeply 

embedded in the tooth socket (Walker, 1961). This can be seen in specimen MA18, in which the 

fourth tooth is preserved in situ and a section of the first alveolus is visible. This alveolus is 12 

mm in depth, while the part of the fourth tooth above the socket is 10 mm in height. Other alveoli 

are of similar depth; in view of the fact that the bone was broken (probably during extraction from 

the quarry), the depth of the third alveolus could be measured (13 mm). Although deep, the 

alveoli are separated from each other by thin ridges, of about 1 mm in width. 

 

Tooth morphology 

Tooth shape in tetrapods is closely related to diet. The tooth preserved in the present material (in 

specimen MA18) has a typically aetosaur habitus, with a long root and a constricted base of the 

bulbous crown. The tooth crown is slightly laterally compressed and striated towards the tip. The 

original leaf-shaped habitus is not preserved; only the general bulbous shape is retained. Its upper 

part is rounded, but in view of the faint slope of the tooth and the striation, it might have been 

slightly recurved, which is common in Aetosauria (Walker 1961; Murry & Long 1996; Small 

2002). Another typical feature of aetosaur dentition is the finely denticulate anterior edge 

(Walker, 1961); in the present material this feature is visible only in a small fragment of the edge.  

In a paper on the diet of the dinosaur Troodon, Holtz et al. (1998) demonstrated that tooth 

width and coarseness of the serration were correlated; the distance encompassing five consecutive 

serrations/denticles measured along the central portion of the carina (tooth width and coarness of 
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Palaeoecology 
 
The general view is that aetosaurs were predominantly herbivorous (Walker 1961; Parrish 1994) 

and used their specialised snouts and forelimbs for digging in soil, in search of roots and bulbs.  

Dzik (2003), in early studies devoted to material from Krasiejów, wrote about aetosaurs feeding 

on leaves and rhizoids, by suggesting that the abundance of Stagonolepis remains was coupled to 

its herbivorous diet, reflecting the fact that the biological production of herbivores was ten times 

larger than that of predators. However, a great abundance of terrestrial reptiles in lacustrine 

deposits can also be explained by redeposition during a catastrophic event. Bodzioch & Kowal-

Linka (2012) proposed floods, on the basis of the sedimentary infill of fossils and geochemical 

evidence of early diagenesis at different times and in different microenvironments. 

A new dental analysis suggests that aetosaurs were well adapted to feed on different kinds 

of food. As shown above, a compilation of features typical of herbivores and carnivores enables 

the conclusion that the aetosaur diet was diverse. Small (2002) noted a similarity of conical teeth 

of Desmatosuchus to those of extant armadillos (family Dasypodidae). The armadillo diet is 

varied, but comprises mostly insects. On the basis of this comparison, Small suggested that 

aetosaurs were either insectivores or omnivours. Both groups (except for the teeth) have 

developed other parallel features which suggest that they led similar lifestyles and had similar 

feeding habits. 

 

A well-developed sense of smell  

On the basis of an endocast, Sulej (2010) demonstrated that the sense of smell was essential to 

Stagonolepis. The animal had large olfactory tracts and bulbs and extremely large nares situated 

in front of the skull. Modern omnivorous animals, such as badgers, opossums, wild boar or 

armadillos (Nicolle, 1999a-d) also rely on smell when searching for food. Therefore, the aetosaur 

snout could well have been used for digging out insects, rather than plant roots.  

 

Shovel-shape snout 

Aetosaurs and dasypodids both have elongated snouts, and the structure of the anterior skull 

enables them to dig deep into the ground in search of food. Adaptations for this kind of feeding 

which are present in the present material from Krasiejów (Fig. 1) are: shovel-shaped premaxillae, 

dentaries and premaxillae which taper anteriorly, an edentulate anterior portion of the dentaries 

and premaxillae (teeth positioned deeply in the mouth), homodontism (neither in aetosaurs, nor in 

armadillos can incisors, canines and molars be differentiated), and a low tooth count (armadillos 

have eight teeth in half of the jaw, referred Stagonolepis material has nine teeth) (Small, 2002). 
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the serration (the distance encompassing five consecutive serrations/denticles measured along the 

central portion of the carina) were correlated?.  The study by Holtz et al. (1998) shows that teeth 

of herbivorous animals have larger denticles than comparably sized teeth of carnivorous species. 

Such serrated edges are better suited for piercing and cutting plant material (Barrett, 2002). 

Animals that prefer meat (i.e., all theropod dinosaurs, except for Troodontidae and 

Therizinosauroidea) have smaller-sized denticles. 

Teeth of Stagonolepis display features typical of both plant and meat eaters. The bulbous 

shape and the constriction at the base of the crown are representative of herbivores, as in many 

ornithischian dinosaurs (Galton 1985; Holtz et al. 1998). The recurvature and small denticles, 

visible also in material described by Sulej (2010), are characteristic features of carnivorous 

animals. However, they are not the typical teeth of a terrestial predator (i.e., with a strong 

recurvature and slight coarseness of serrations), used for cutting meat. This kind of teeth is found 

in Komodo dragons (Varanus; see Barrett 2002), but not in Stagonolepis. In addition, aetosaurs 

have denticles on both the anterior and posterior edges (Small, 2002) or only on the anterior ones 

(Walker, 1961), which is a character more often found in herbivorous animals. Carnivores have 

denticles on the posterior tooth edges. 

The strongest posterior curvature in teeth is seen in a taxon described from Howard County, 

Texas; its sharp, recurved teeth are indicative of a carnivorous diet (Murry & Long, 1996). 

 

Wear facets 

Grooves (which are deeper than striae) are visible on the external tooth surface; such structures 

may constitute signs of wear, i.e., the result of rubbing against a tooth in the opposing upper jaw. 

This arrangement proves that maxillary teeth were situated directly above the corresponding 

dentary counterparts; otherwise, wear facets would be found at the front or near the back of the 

tooth, as seen in e.g. prosauropods (Galton, 1985).  

 

Teeth replacement 

Small projections occur near the teeth, on the central part of the dorsal surface of the dentaries. 

They are separated from the edge of the bone by a distinct groove which runs along the tooth row. 

They are best seen in specimen MA18. These structures in a way resemble replacement teeth, but 

they probably functioned as support for the tooth bases, which have a deeper exposure on the 

medial side (Walker, 1961). It is thought that in aetosaurs tooth replacement was rapid, rather than 

infrequent, similar to e.g. edaphosaurs (Romer & Price 1940).  

��
��
��
��

��
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Palaeoecology 
 
The general view is that aetosaurs were predominantly herbivorous (Walker 1961; Parrish 1994) 

and used their specialised snouts and forelimbs for digging in soil, in search of roots and bulbs.  

Dzik (2003), in early studies devoted to material from Krasiejów, wrote about aetosaurs feeding 

on leaves and rhizoids, by suggesting that the abundance of Stagonolepis remains was coupled to 

its herbivorous diet, reflecting the fact that the biological production of herbivores was ten times 

larger than that of predators. However, a great abundance of terrestrial reptiles in lacustrine 

deposits can also be explained by redeposition during a catastrophic event. Bodzioch & Kowal-

Linka (2012) proposed floods, on the basis of the sedimentary infill of fossils and geochemical 

evidence of early diagenesis at different times and in different microenvironments. 

A new dental analysis suggests that aetosaurs were well adapted to feed on different kinds 

of food. As shown above, a compilation of features typical of herbivores and carnivores enables 

the conclusion that the aetosaur diet was diverse. Small (2002) noted a similarity of conical teeth 

of Desmatosuchus to those of extant armadillos (family Dasypodidae). The armadillo diet is 

varied, but comprises mostly insects. On the basis of this comparison, Small suggested that 

aetosaurs were either insectivores or omnivours. Both groups (except for the teeth) have 

developed other parallel features which suggest that they led similar lifestyles and had similar 

feeding habits. 

 

A well-developed sense of smell  

On the basis of an endocast, Sulej (2010) demonstrated that the sense of smell was essential to 

Stagonolepis. The animal had large olfactory tracts and bulbs and extremely large nares situated 

in front of the skull. Modern omnivorous animals, such as badgers, opossums, wild boar or 

armadillos (Nicolle, 1999a-d) also rely on smell when searching for food. Therefore, the aetosaur 

snout could well have been used for digging out insects, rather than plant roots.  

 

Shovel-shape snout 

Aetosaurs and dasypodids both have elongated snouts, and the structure of the anterior skull 

enables them to dig deep into the ground in search of food. Adaptations for this kind of feeding 

which are present in the present material from Krasiejów (Fig. 1) are: shovel-shaped premaxillae, 

dentaries and premaxillae which taper anteriorly, an edentulate anterior portion of the dentaries 

and premaxillae (teeth positioned deeply in the mouth), homodontism (neither in aetosaurs, nor in 

armadillos can incisors, canines and molars be differentiated), and a low tooth count (armadillos 

have eight teeth in half of the jaw, referred Stagonolepis material has nine teeth) (Small, 2002). 
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the serration (the distance encompassing five consecutive serrations/denticles measured along the 

central portion of the carina) were correlated?.  The study by Holtz et al. (1998) shows that teeth 

of herbivorous animals have larger denticles than comparably sized teeth of carnivorous species. 

Such serrated edges are better suited for piercing and cutting plant material (Barrett, 2002). 

Animals that prefer meat (i.e., all theropod dinosaurs, except for Troodontidae and 

Therizinosauroidea) have smaller-sized denticles. 

Teeth of Stagonolepis display features typical of both plant and meat eaters. The bulbous 

shape and the constriction at the base of the crown are representative of herbivores, as in many 

ornithischian dinosaurs (Galton 1985; Holtz et al. 1998). The recurvature and small denticles, 

visible also in material described by Sulej (2010), are characteristic features of carnivorous 

animals. However, they are not the typical teeth of a terrestial predator (i.e., with a strong 

recurvature and slight coarseness of serrations), used for cutting meat. This kind of teeth is found 

in Komodo dragons (Varanus; see Barrett 2002), but not in Stagonolepis. In addition, aetosaurs 

have denticles on both the anterior and posterior edges (Small, 2002) or only on the anterior ones 

(Walker, 1961), which is a character more often found in herbivorous animals. Carnivores have 

denticles on the posterior tooth edges. 

The strongest posterior curvature in teeth is seen in a taxon described from Howard County, 

Texas; its sharp, recurved teeth are indicative of a carnivorous diet (Murry & Long, 1996). 

 

Wear facets 

Grooves (which are deeper than striae) are visible on the external tooth surface; such structures 

may constitute signs of wear, i.e., the result of rubbing against a tooth in the opposing upper jaw. 

This arrangement proves that maxillary teeth were situated directly above the corresponding 

dentary counterparts; otherwise, wear facets would be found at the front or near the back of the 

tooth, as seen in e.g. prosauropods (Galton, 1985).  

 

Teeth replacement 

Small projections occur near the teeth, on the central part of the dorsal surface of the dentaries. 

They are separated from the edge of the bone by a distinct groove which runs along the tooth row. 

They are best seen in specimen MA18. These structures in a way resemble replacement teeth, but 

they probably functioned as support for the tooth bases, which have a deeper exposure on the 

medial side (Walker, 1961). It is thought that in aetosaurs tooth replacement was rapid, rather than 

infrequent, similar to e.g. edaphosaurs (Romer & Price 1940).  

��
��
��
��
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no insects, armadillos attack lizards, snakes, salamanders, frogs and toads that are numbed from 

the cold. They can also supplement their diet with plant material such as fruits of Magnoliaceae 

and citrus trees, berries and conifer seeds, or mushrooms. Some armadillos are able to feed on 

worms that scavenge on carcasses (Kalmbach 1943; Nicolle 1999a). 

In view of the fact that fossil material is incompletely preserved, which holds true especially 

for terrestrial animals, precludes any firm determination of the diet of Stagonolepis. However, 

during the Triassic, the Krasiejów area witnessed a wide array of small animals and plants, on 

which the allegedly omnivorous aetosaurs could feed. In the lacustrine deposits at Krasiejów 

remains of conifers were found (Stagonolepis might have eaten their seeds) and horsetails (genus 

Equisetites) which aetosaurs might well have dug from the ground using their extended snouts 

(Dzik 2003; Zdebska 2001). Numerous insects occurred during the Triassic Period, but because of 

their delicate structure little is known of insects at Krasiejów. Around the lake it is more than 

likely that beetles similar to modern-day Cupedidae lived; their wing covers with complex 

ornament are rare finds in these sediments (Dzik 2003; Dzik & Sulej 2004). The woods around 

the lake were inhabited by small reptiles and amphibians; frogs similar to Czatkobatrachus (Evans 

& Borsuk-�%�L�D�á�\�Q�L�F�N�D�������������������G�L�V�F�R�Y�H�U�H�G���Q�H�D�U���.�U�D�N�y�Z�����Z�H�U�H���S�U�R�E�D�E�O�\���D�P�R�Q�J�V�W���W�K�H�P�����2�P�Q�L�Y�R�U�R�X�V��

animals could also diversify their diets with eggs of small vertebrates, including maybe even those 

of ancestral mammals. 
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Limbs 

Both aetosaurs and dasypodids have strong, squat limbs with hypertrophied processes for muscle 

attachment and fingers ending in claws (Desojo et al. 2012). These features are adaptations for 

digging (Hildebrand, 1995). Armadillos use this digging skill not only in search of food, but also 

to construct burrows in which they are protected from frost, heat and predators (Nicolle, 1999a) 

Big claws are also present in the material from Krasiejów (Opole University collections) 

���%�R�G�]�L�R�F�K���$�������S�H�U�V�����F�R�P�P�������Z�U�]�H�V�L�H���������������� 

 

Armour 

Although armour is not directly related to feeding habits, it is worth noting that aetosaurs adopted 

the same defence strategy as modern-day armadillos. The dasypodid armour differs in details from 

that of aetosaurs, but in both groups it consists of osteoderms, i.e. bony plates covered by a horny 

epidermal layer. At no point does the skeleton connect with the armour, since osteoderms are 

located in the dermal layers. Armour covered the aetosaur back, belly and tail. Dasypodids have 

an additional plate at the top of the head. Armadillo osteoderms are fused into two large plates, 

i.e., the posterior plate, which protects the pelvic section, and the anterior plate, which protects the 

shoulders, with and eight or nine transverse bands between these. These bands are separated by 

soft skin. This structure allows all armadillos, with the exception of the long-nosed armadillo 

(Dasypus novemcinctus) to roll themselves into a ball (Nicolle, 1999a).  

In view of their overall body size, aetosaurs were unable to use similar tactics. Their armour 

consisted of a series of multiple, small, rectangular plates, variable morphologically depending of 

the location along the body. Stagonolepis from Krasiejów probably used its armour plates as a 

means of defence against the co-occurring rauisuchid Polonosuchus silesiacus (see Dzik & Sulej 

2007; Brusatte et al. 2009). However, it appears that Polonosuchus was highly adapted to hunt on 

Stagonolepis in that it had a strengthened and laterally elastic skull which allowed its teeth to slide 

from hard armour plates and pierce into the flesh between them. If its teeth were placed into a 

rigid skull, they would break off (Dzik 2003).   

��
��
Conclusions 
 
The structure of the aetosaur tooth-bearing bones, its dentition and the similarities to extant 

armadillos, in addition to other features such as a well-developed sense of smell, permit the 

assumption that the diet of Stagonolepis was diversified, as in armadillos. The diet of these 

animals depends of species and environment inhabited, ranging from jungle to savannah and 

semi-desert. The main component is formed of beetles and earthworms. Armadillos often prey on 

ants and their nymphs, grubs, termites, locusts and fly larvae. In addition to insects, dasypodids 

feed on arachnids and gastropods (Kalmbach 1943; Nicolle 1999a). During winter, when there are 
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no insects, armadillos attack lizards, snakes, salamanders, frogs and toads that are numbed from 

the cold. They can also supplement their diet with plant material such as fruits of Magnoliaceae 

and citrus trees, berries and conifer seeds, or mushrooms. Some armadillos are able to feed on 

worms that scavenge on carcasses (Kalmbach 1943; Nicolle 1999a). 

In view of the fact that fossil material is incompletely preserved, which holds true especially 

for terrestrial animals, precludes any firm determination of the diet of Stagonolepis. However, 

during the Triassic, the Krasiejów area witnessed a wide array of small animals and plants, on 

which the allegedly omnivorous aetosaurs could feed. In the lacustrine deposits at Krasiejów 

remains of conifers were found (Stagonolepis might have eaten their seeds) and horsetails (genus 

Equisetites) which aetosaurs might well have dug from the ground using their extended snouts 

(Dzik 2003; Zdebska 2001). Numerous insects occurred during the Triassic Period, but because of 

their delicate structure little is known of insects at Krasiejów. Around the lake it is more than 

likely that beetles similar to modern-day Cupedidae lived; their wing covers with complex 

ornament are rare finds in these sediments (Dzik 2003; Dzik & Sulej 2004). The woods around 

the lake were inhabited by small reptiles and amphibians; frogs similar to Czatkobatrachus (Evans 
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animals could also diversify their diets with eggs of small vertebrates, including maybe even those 

of ancestral mammals. 
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Abstract 

Abundant remains of reptiles and ganoid fish have been found in the uppermost Röt (Lower 

Triassic, Olenekian, ~247 Ma) in the vicinity of Gogolin (Opole Silesia, southern Poland). 

These remains occur in two previously undocumented bonebeds. The lower of them is up to 5 

cm thick (micritic limestone with bioclastic laminae) and contains larger bones, such as long 

and flat bones of up to 3 cm. The upper bonebed is 1-2 cm thick (more marly micritic 

limestone with bioclastic laminae) and in it vertebrae, plus smaller long and flat bones prevail. 

Initial analyses point to mass occurrences of Dactylosaurus skeletal remains (Reptilia, 

Sauropterygia, Eosauropterygia, Pachypleurosauria, Pachypleurosauridae). Dactylosaurus 

was an approximately 30 cm-long animal that was secondarily adapted to shallow-marine 

environments. To date, Dactylosaurus remains are known only from a few Röt sites. Gogolin 

is the third or possibly even the second Röt outcrop within the Germanic Basin, and also the 

richest one, in which the remains of Dactylosaurus have been found. Palaeohistological 

analysis of the material found will enable future verification of the position of Dactylosaurus 

in a phylogenetic tree.  

 

Abstrakt  

�%�D�U�G�]�R���O�L�F�]�Q�H���V�]�F�]���W�N�L���J�D�G�y�Z���L���U�\�E���J�D�Q�R�L�G�R�Z�\�F�K���]�R�V�W�D�á�\���]�Q�D�O�H�]�L�R�Q�H���Z���Q�D�M�Z�\�*�V�]�H�M���F�]�
���F�L���U�H�W�X��

(dolny trias, olenek, ~247 mln lat) w okolicy �*�R�J�R�O�L�Q�D�������O���V�N���2�S�R�O�V�N�L�����3�R�O�V�N�D�������6�]�F�]���W�N�L��

�Z�\�V�W�
�S�X�M�����Z���G�Z�y�F�K���Q�L�H�X�G�R�N�X�P�H�Q�W�R�Z�\�F�K���Z�F�]�H���Q�L�H�M���Z�D�U�V�W�Z�D�F�K���N�R���F�L�R�Q�R���Q�\�F�K�����'�R�O�Q�D��

�Z�D�U�V�W�Z�D���R���J�U�X�E�R���F�L���G�R�������F�P�����Z�D�S�L�H�����S�H�O�L�W�R�Z�\���]���G�H�W�U�\�W�\�F�]�Q�\�P�L���O�D�P�L�Q�D�P�L�����]�D�Z�L�H�U�D���Z�L�
�N�V�]�H��
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�N�R���F�L�����P���L�Q�����N�R���F�L���G�á�X�J�L�H���L���S�á�D�V�N�L�H���R���Z�L�H�O�N�R���F�L���G�R �����F�P�����:���J�y�U�Q�H�M���Z�D�U�V�W�Z�L�H���N�R���F�L�R�Q�R���Q�H�M��

���P�D�U�J�O�L�V�W�\���Z�D�S�L�H�����S�H�O�L�W�R�Z�\���]���G�H�W�U�\�W�\�F�]�Q�\�P�L���O�D�P�L�Q�D�P�L�����R���J�U�X�E�R���F�L����-�����F�P�����S�U�]�H�Z�D�*�D�M�����N�U�
�J�L���L��

�N�R���F�L���R���P�Q�L�H�M�V�]�\�F�K���Z�\�P�L�D�U�D�F�K�����:�V�W�
�S�Q�H���D�Q�D�O�L�]�\���Z�V�N�D�]�X�M�����Q�D���P�D�V�R�Z�H���Z�\�V�W�
�S�R�Z�D�Q�L�H��

�V�]�F�]���W�N�y�Z���J�D�G�y�Z���]���U�R�G�]�D�M�X��Dactylosaurus (Reptilia, Sauropterygia, Eosauropterygia, 

Pachypleurosauria, Pachypleurosauridae). Dactylosaurus �E�\�á���J�D�G�H�P���R���G�á�X�J�R���F�L���R�N�R�á�R���������F�P����

�Z�W�y�U�Q�L�H���S�U�]�\�V�W�R�V�R�Z�D�Q�\�P���G�R���*�\�F�L�D���Z�����U�R�G�R�Z�L�V�N�X���P�R�U�V�N�L�P�����6�W�D�Q�R�Z�L�V�N�R���Z���*�R�J�R�O�L�Q�L�H���M�H�V�W��

�W�U�]�H�F�L�P���O�X�E���Q�D�Z�H�W���G�U�X�J�L�P���R�G�V�á�R�Q�L�
�F�L�H�P���U�H�W�X���Z���R�E�U�
�E�L�H���E�D�V�H�Q�X���J�H�U�P�D���V�N�L�H�J�R�����Z���N�W�y�U�\�P��

�]�R�V�W�D�á�\���]�Q�D�O�H�]�L�R�Q�H���V�]�F�]���W�N�L��Dactylosaurus i najbardziej w nie zasobnym.  

 

Introduction  

Remains of fish, amphibians and reptiles (as more or less articulated skeletons, bones, teeth 

and scales) have been documented from Opole Silesia (southern Poland) since the nineteenth 

century (see von Meyer 1847-1855; Eck 1865; Roemer 1870), being chiefly found in 

Muschelkalk deposits (Middle Triassic; late Olenekian-�/�D�G�L�Q�L�D�Q�������D�V���Z�H�O�O���D�V���L�Q���W�K�H���5�|�W��

(Lower Triassic, uppermost Buntsandstein; Olenekian; chronostratigraphy after Nawrocki & 

Szulc 2000).  

Assmann (1933, p. 754) noted the occurrence of remains of several fish taxa, such as  

Hybodus, Strophodus, Ceratodus, Saurichthys, Gyrolepis and Nephrotus (mostly small scales 

and teeth, rarely �L�P�S�U�L�Q�W�V���R�I���W�K�H�L�U���E�R�G�L�H�V�������E�R�Q�H�V���D�Q�G���W�H�H�W�K���R�I���V�P�D�O�O���µ�Q�R�W�K�R�V�D�X�U�L�G�¶���U�H�S�W�L�O�H�V�����D�Q�G��

possibly also a bone of the reptile Cymatosaurus�����L�Q���W�K�H���X�S�S�H�U�P�R�V�W���5�|�W�����$�V�V�P�D�Q�Q���Q�R�W�H�G���W�K�D�W��

�V�X�F�K���U�H�P�D�L�Q�V���Z�H�U�H���F�R�O�O�H�F�W�H�G���³�T�X�L�W�H���R�I�W�H�Q�´�����D�O�W�K�R�X�J�K���K�H���G�L�G���Q�R�W���G�H�V�F�U�L�E�H���D�Q�\���E�R�Q�H�E�H�G�� More 

diversified vertebrate assemblages are known from younger Muschelkalk limestones (von 

Meyer 1847-�������������*�•�U�L�F�K���������������.�X�Q�L�V�F�K���������������6�F�K�P�L�G�W���������������������������$�V�V�P�D�Q�Q���������������� 

�*�R�J�R�O�L�Q�����=�D�N�U�]�y�Z���D�Q�G���.�U�D�S�N�R�Z�L�F�H���Z�H�U�H���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���O�R�F�D�O�L�W�L�H�V���W�K�D�W���\�L�H�O�G�H�G��

such vertebrates. In the nineteenth and early twentieth centuries, large quarries (up to 40 ha in 

total) were active at these places. The Muschelkalk limestone was exploited to produce lime, 

�Z�K�L�F�K���D�O�V�R���O�H�G���W�R���W�K�H���H�[�S�R�V�X�U�H���R�I���W�K�H���X�S�S�H�U�P�R�V�W���5�|�W���P�D�U�O�\���O�L�P�H�V�W�R�Q�H�V��(chiefly dedolomites). 

�6�L�Q�F�H���W�K�H�����������V�����5�|�W���Y�H�U�W�H�E�U�D�W�H�V���K�D�Y�H���Q�R�W���E�H�H�Q���F�R�O�O�H�F�W�H�G���I�U�R�P���W�K�H�V�H���V�L�W�H�V���� 

 In 2012, the upper and lower bonebeds discussed here were discovered by one of us 

(MK-L) in one of the disused quarries in southeastern Gogolin (Fig. 1). The bonebeds must 

have been exposed by chance during the last few years. The bonebeds, together with the 

intercalating deposits, form the 40-�������F�P���W�K�L�F�N���X�S�S�H�U�P�R�V�W���S�R�U�W�L�R�Q���R�I���W�K�H���5�|�W���V�H�T�X�H�Q�F�H�����)�L�J����
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Fig. 2. Schematic lithostratigraphic log of the uppermost part of the Röt and the lowermost part of the 
Gogolin Formation in the vicinity of Gogolin (modified after Kowal-Linka 2008; Kowal-Linka & 
Bodzioch 2012). The position of the two bonebeds is indicated with arrows.  

 

The bonebeds and their constituents  

The lower bonebed is up to 5 cm thick and consists of several micritic laminae intercalated 

with wavy-bedded laminae of bioclastic marly limestone (Figs. 3-5). The latter laminae 

contain a non-continuous rusty film of micrite mixed with iron oxides and hydroxides, which 

are probably the only sign of the earlier presence of microbial mats (Fig. 6). The bioclastic 

laminae contain ostracod shells, gastropod and bivalve shell fragments, as well as micritic 

casts of shells (Fig. 6). The upper bonebed is only up to 2 cm thick and of a build which is 

similar to the lower (Figs. 7, 8).  

�ó�ì��
��

2). The boundary between the Röt and the Lower Muschelkalk (Gogolin Formation; Kowal-

Linka 2008, 2009) is not exposed here.  

 

Fig. 1. Geological map of the study area (simplified fragment of a map after Dadlez et al. 2000). 

 

Petrology and depositional environment of the uppermost �5�|�W at Gogolin 

The uppermost Röt in the vicinity of Gogolin is composed of micritic limestones, marly 

micritic limestones (also dedolomites) and bioclastic limestones, intercalated with marl 

laminae. The micritic limestones and marly micritic limestones are commonly beige, dark 

yellow and orange in colour. The dedolomites are orange to red in colour and they often show 

a porous texture, as well as pseudomorphs after evaporates, remnants of microbial mats, tepee 

structures and other phenomena. Ostracod shells and bivalve and gastropod shells are the 

main constituents of the bioclastic limestones, along abundant pellets (commonly coprolites). 

The limestones are thin- to medium-bedded and usually show horizontal bedding (Bodzioch 

& Szulc 1991; Bodzioch & Kwiatkowski 1992; Szulc 2000).  

 These various types of limestones and their intercalations were deposited mainly in 

shallow-marine environment, as well as in supralittoral ponds characterised by increased 

salinity. The seawater periodically affected these ponds, leading to erosion of superficial 

sediments and the deposition of allochthonous grains (Bodzioch & Kwiatkowski 1992).  
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Fig. 4. Close-up of the top surface of the lower bonebed with numerous bones (indicated by arrows) 

and scales. Photograph by M. Kowal-Linka.  

 

Marine reptiles of the Early Triassic  

Although at least ten groups of marine reptiles (i.e., taxa  feeding in the marine environment; 

their food including fish, other vertebrates and hard-shelled invertebrates) lived during the 

Mesozoic, only Ichthyopterygia and Sauropterygia are known from the Lower Triassic 

(Motani 2009). Ichthyopterygians preferred open-marine settings, while sauropterygians 

favoured shallow-marine environments. With regard to the coastal to shallow-marine 

character of the Röt sedimentary environment near Gogolin, sauropterygian remains are more 

likely to be found there. Within the Sauropterygia, only two Early Triassic genera are known 

from the Germanic Basin: Dactylosaurus (small animals with skulls up to 2-3 cm long) and 

Cymatosaurus (larger animals with skulls about 10 cm long; Rieppel 1997, 1999).  
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Fig. 3. The lower bonebed exposed in a disused quarry in the vicinity of Gogolin. Photograph by M. 
Kowal-Linka. 

 All the vertebrate remains found are disarticulated. Remains from the lower bonebed 

are larger than those from the upper. Numerous vertebrae (ranging from several millimetres to 

1.5 cm in width), long and flat bones up to 2 cm long, a few humeri up to 3 cm long and two 

bones up to 4.5 cm (a fragment of fish skull and an unidentified bone) have been collected 

from the lower bonebed to date. Abundant fish scales and teeth occur with the bones. Smaller 

vertebrae (up to 5 mm wide), fish scales and teeth, and also long bones (ribs and limb bones 

usually up to 1.5 cm long) have all been excavated from the upper bonebed (Fig. 9A-F).  
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Fig. 6. Microphotograph of the upper bonebed showing intercalating micritic and bioclastic laminae: b 
– bone fragment; rml – rusty lamina consisting of micrite and mixture of iron oxides and hydroxides; 
ost – ostracod test; gc – micritic cast of gastropod shell; pell – pellets. Photograph by M. Kowal-Linka. 

 

Fig. 7. The upper bonebed exposed in a disused quarry (indicated by an arrow) in the vicinity of 
Gogolin. Photograph by M. Kowal-Linka. 
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Fig. 5. The lower bonebed visible in cross section (arrows indicate vertebrate remains). Photograph by 

M. Kowal-Linka. 

 

Dactylosaurus and its diagnostic features  

The first analyses of the new finds point to a mass occurrence of Dactylosaurus remains 

(Pachypleurosauria, Pachypleurosauridae; taxonomy after Rieppel 1999, 2000) and probably 

also of other, larger reptiles, which is demonstrated by a 1.5 cm-wide vertebra occurring in 

the lower bonebed. The only species known in the genus is Dactylosaurus gracilis Gürich, 

1884 (see Rieppel & Kebang 1995). Dactylosaurus was a small animal up to 30 cm long 

(including the tail), which was secondarily adapted to live in shallow-marine environments.  

The humerus of Dactylosaurus gracilis, the most commonly found bone of this 

animal, shows several diagnostic features. It has a well-developed deltopectoral crest which 

distinctly stands off the diaphysis. The plesiomorphic humeri show a clear entepicondyle, an 

entepicondylar foramen and an ectepicondylar ridge. Differences in the forms of humeri 

indicate sexual dimorphism (Rieppel & Kebang 1995).  
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Fig. 7. The upper bonebed exposed in a disused quarry (indicated by an arrow) in the vicinity of 
Gogolin. Photograph by M. Kowal-Linka. 



78 �ó�ó��
��

research. Palaeohistological analysis will enable the position of Dactylosaurus in the 

phylogenetic tree to be verified.  

This new find also confirms the need to keep old outcrops accessible. We can expect 

that many outcrops still contain valuable scientific material.  
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Fig. 8. Fragment of the upper bonebed with numerous bones (indicated by arrows) and the imprint of a 
rib (rb). Photograph by M. Kowal-Linka. 

 

Stratigraphic and geographic ranges of Dactylosaurus  

Dactylosaurus is known from the upper Olenekian and the lower Anisian of the Germanic 

Basin. Prior to the present find, Dactylosaurus remains were known only from the Upper 

�6�L�O�H�V�L�D���U�H�J�L�R�Q���D�W���0�L�F�K�D�á�N�R�Z�L�F�H�����.�D�P�L�H�������O���V�N�L���D�Q�G���*�R�J�R�O�L�Q�����D�O�O���I�R�X�Q�G���G�X�U�L�Q�J���W�K�H���Q�L�Q�H�W�H�H�Q�W�K��

�D�Q�G���H�D�U�O�\���W�Z�H�Q�W�L�H�V���F�H�Q�W�X�U�L�H�V�������7�K�H���U�H�P�D�L�Q�V���I�U�R�P���0�L�F�K�D�á�N�R�Z�L�F�H���D�Q�G���.�D�P�L�H�������O���V�N�L���Z�H�U�H��

�D�V�V�L�J�Q�H�G���W�R���5�|�W�����5�L�H�S�S�H�O���	���.�H�E�D�Q�J������95), although the age of the specimen from the second 

�O�R�F�D�O�L�W�\���L�V���Q�R�W���F�H�U�W�D�L�Q�����E�H�F�D�X�V�H���5�|�W���L�V���L�Q���I�D�F�W���Q�R�W���S�U�H�V�H�Q�W���W�K�H�U�H�����7�K�H���E�R�Q�H�V���I�U�R�P���*�R�J�R�O�L�Q���Z�H�U�H��

found in Lower Muschelkalk strata (Rieppel & Kebang 1995). Gogolin is thus probably the 

third or even the s�H�F�R�Q�G���5�|�W���V�L�W�H���Z�L�W�K�L�Q���W�K�H���*�H�U�P�D�Q�L�F���%�D�V�L�Q�����D�Q�G���W�K�H���U�L�F�K�H�V�W���R�Q�H���V�R���I�D�U�����Z�K�H�U�H��

Dactylosaurus remains have been found.  

Significance of the new finds 

Apart from extending the geographic range of Dactylosaurus, the recent finds will 

enable new research in palaeohistology, as well as in other disciplines. The material collected 

prior to the new find was insufficient to carry out such studies (e.g., Klein 2010). 

Additionally, bones kept in museums are commonly not available for invasive methods of 
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research. Palaeohistological analysis will enable the position of Dactylosaurus in the 

phylogenetic tree to be verified.  

This new find also confirms the need to keep old outcrops accessible. We can expect 

that many outcrops still contain valuable scientific material.  
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Abstract 

Marine deposits of late Maastrichtian age (67.8-65.5 Ma) in the study area have yielded rich 

vertebrate faunas in recent decades. First in line are mosasaurs, or marine lizards, of which 

some seven species are on record. Some of these, e.g. Carinodens belgicus, preferred shells 

and crustaceans, while others were voracious top predators, such as Mosasaurus hoffmanni, 

Plioplatecarpus marshi, Prognathodon sectorius and Prognathodon saturator. Of large-sized 

turtles, Allopleuron hofmanni is the commonest, while of other taxa (Glyptochelone 

suyckerbuycki, Platychelone emarginata) we have only limited material. Small, isolated 

marginal carapace plates suggest the presence of another form. Not primarily inhabiting the 

shallow, subtropical waters of the study area, were elasmosaurid plesiosaurs – they occupied 

oceanic niches and drifted into shallower waters as floating carcasses. Only isolated vertebrae 

and a few tooth crowns are known. The same goes for land-living reptiles such as hadrosaurid 

dinosaurs, the ‘cows of the Cretaceous’, of which merely fragmentary limb bones, some teeth 

and a partial lower jaw have been recovered. An isolated limb bone of a carnivorous species is 

the sole example of that group. Avian dinosaurs (i.e., birds) comprise both toothed forms, 

which probably fed on fish, and others. Diversity is low, but this most likely is a taphonomic 

issue, bird skeletons being fragile and prone to destruction. Of small-sized mammals, a single 

form is known to date; this shows affinities to North American opossum-like taxa and is thus 
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indicative of the existence of a land bridge between that continent and northern Europe during 

the latest Cretaceous. 

Abstrakt  

�2�V�D�G�\���P�R�U�V�N�L�H���S�y�(�Q�H�J�R���P�D�V�W�U�\�F�K�W�X������������-�����������P�L�O�L�R�Q�y�Z���O�D�W���W�H�P�X�������S�R�F�K�R�G�]���F�H���]���E�D�G�D�Q�H�J�R��

terenu�����V�� �Z���R�V�W�D�W�Q�L�F�K���O�D�W�D�F�K���(�U�y�G�á�H�P���E�R�J�D�W�H�J�R���P�D�W�H�U�L�D�á�X���I�D�X�Q�\���N�U�
�J�R�Z�F�y�Z�����1�D�M�Z�D�*�Q�L�H�M�V�]����

�J�U�X�S�
�����O�L�F�]���F�����V�L�H�G�H�P���J�D�W�X�Q�N�y�Z�����V�W�D�Q�R�Z�L�����P�R�]�R�]�D�X�U�\�����L�Q�D�F�]ej zwane morskimi jaszczurkami. 

�1�L�H�N�W�y�U�H���]���Q�L�F�K�����Q�S����Carinodens belgicus�����S�U�H�I�H�U�R�Z�D�á�\���M�D�N�R���(�U�y�G�á�R���S�R�N�D�U�P�X���P�D�á�*�H���L��

�V�N�R�U�X�S�L�D�N�L�����S�R�G�F�]�D�V���J�G�\���L�Q�Q�H���E�\�á�\���F�]�R�á�R�Z�\�P�L���G�U�D�S�L�H�*�Q�L�N�D�P�L���Z���H�N�R�V�\�V�W�H�P�L�H�����M�D�N���Q�S����

Mosasaurus hoffmanni, Plioplatecarpus marshi, Prognathodon sectorius czy Prognathodon 

saturator. �6�S�R���U�y�G���G�X�*�\�F�K���*�y�á�Z�L���Q�D�M�F�]�
�V�W�V�]�\���M�H�V�W��Allopleuron hofmanni,  podczas gdy inne 

taksony (Glyptochelone suyckerbuycki, Platychelone emarginata) �]�Q�D�Q�H���V�����W�\�O�N�R��

�I�U�D�J�P�H�Q�W�D�U�\�F�]�Q�L�H�����0�D�á�H�����S�R�M�H�G�\�Q�F�]�H�����N�U�D���F�R�Z�H���S�á�\�W�N�L���]���N�D�U�D�S�D�N�V�X���V�X�J�H�U�X�M�����R�E�H�F�Q�R���ü���U�y�Z�L�H�*��

�L�Q�Q�\�F�K���I�R�U�P�����:�W�y�U�Q�\�P���H�O�H�P�H�Q�W�H�P�����S�á�\�W�N�L�F�K�����V�X�E�W�U�R�S�L�N�D�O�Q�\�F�K���Z�y�G���E�D�G�D�Q�H�J�R���U�H�M�R�Q�X���V����

�]�D�P�L�H�V�]�N�X�M���F�H���R�F�H�D�Q�L�F�]�Q�H���J�á�
�E�L�H���S�O�H�]�M�R�]�D�X�U�\�����N�W�y�U�H���G�R���V�W�U�H�I�\���V�]�H�O�I�X���S�U�]�\�G�U�\�I�R�Z�D�á�\�����M�D�N�R��

�S�D�G�O�L�Q�D�������=�D�F�K�R�Z�D�á�\���V�L�
���R�Q�H���Z���S�R�V�W�D�F�L���S�R�M�H�G�\�Q�F�]�\�F�K���N�U�
�J�y�Z���L���]�
�E�y�Z�����7�R���V�D�P�R���G�R�W�\�F�]�\��

�J�D�G�y�Z���O���G�R�Z�\�F�K, �W�D�N�L�F�K���M�D�N���K�D�G�U�R�]�D�X�U�\�����³�N�U�H�G�R�Z�H���N�U�R�Z�\�´�������]���N�W�y�U�\�F�K���R�G�N�U�\�W�R���]�D�O�H�G�Z�L�H��

�I�U�D�J�P�H�Q�W�\���N�R���F�L���N�R���F�]�\�Q�����N�L�O�N�D���]�
�E�y�Z���L���F�]�
���ü���*�X�F�K�Z�\�����6�S�R�U�D�G�\�F�]�Q�L�H���Z�\�V�W�
�S�X�M�����W�H�*��

�S�R�M�H�G�\�Q�F�]�H���N�R���F�L���N�R���F�]�\�Q���G�L�Q�R�]�D�X�U�y�Z���G�U�D�S�L�H�*�Q�\�F�K�����'�L�Q�R�]�D�X�U�\���S�L�H�U�]�D�V�W�H�����Qp. ptaki) 

�U�H�S�U�H�]�H�Q�W�R�Z�D�Q�H���V�����]�D�U�y�Z�Q�R przez formy �X�]�
�E�L�R�Q�H, �N�W�y�U�H���S�U�D�Z�G�R�S�R�G�R�E�Q�L�H���*�\�Z�L�á�\���V�L�
���U�\�E�D�P�L���L��

�L�Q�Q�\�P�L���J�D�W�X�Q�N�D�P�L���]�Z�L�H�U�]���W���P�R�U�V�N�L�F�K�����M�D�N���L���S�U�]�H�]���L�Q�Q�H�������,�F�K���U�y�*�Q�R�U�R�G�Q�R���ü���M�H�V�W���Q�L�H�Z�L�H�O�N�D�����D�O�H��

wynika to prawdopodobnie z przyczyn tafonomicznych – szkielety pt�D�V�L�H���V�����N�U�X�F�K�H���L���á�D�W�Z�R��

�X�O�H�J�D�M�����]�Q�L�V�]�F�]�H�Q�L�X�����6�S�R���U�y�G���P�D�á�\�F�K���V�V�D�N�y�Z���]�Q�D�Q�H���V�����S�R�M�H�G�\�Q�F�]�H���N�R���F�L���I�R�U�P���S�R�G�R�E�Q�\�F�K���G�R��

�S�y�á�Q�R�F�Q�R�D�P�H�U�\�N�D���V�N�L�F�K���R�S�R�V�y�Z�����F�R���Z�V�N�D�]�X�M�H���Q�D���Z�\�V�W�
�S�R�Z�D�Q�L�H���O���G�R�Z�H�J�R���P�R�V�W�X���á���F�]���F�H�J�R���Z��

�N�U�H�G�]�L�H���N�R�Q�W�\�Q�H�Q�W���D�P�H�U�\�N�D���V�N�L���]���H�X�U�R�S�H�M�V�N�L�P�� 
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Introduction  

Ever since the first records of mosasaur and turtle remains in the second half of the eighteenth 

century, the fully marine, shallow-water deposits of late Maastrichtian age (67.8-65.5 Ma) in 

the study area (Fig. 1) have been yielding relatively rich vertebrate faunas, 

  

 

Fig. 1. Map of the study area in southern Limburg (the Netherlands) and contiguous areas in Belgium 
and Germany, with the most important localities noted, inclusive of the stratotype of the Maastrichtian 
Stage at the ENCI-HeidelbergCement Group quarry, south of Maastricht (after Jagt & Jagt-Yazykova 
2012). 

 

inclusive of avian and non-avian dinosaurs and mammals. In recent years the list of taxa on 

record has grown steadily, which in particular demonstrates the keen interest that amateur 

palaeontologists take in vertebrate fossils from the Maastrichtian type area. A team of a dozen 

collectors, all well versed in local stratigraphy (Fig. 2) and with a good eye to detail, are in 

close co-operation with museum staff and allow their finds to be assessed properly, described 

scientifically and placed in public collections. This brief paper is a tribute to them.  
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Fig. 2. Local lithostratigraphy, bioclast ecozones (I-VI) and cycles and supercycles for the Uper 
Cretaceous (Santonian-Maastrichtian) (after Jagt & Jagt-Yazykova 2012). The Maastricht Formation 
comprises, from bottom to top, the Valkenburg, Gronsveld, Schiepersberg, Emael, Nekum and 
Meerssen members – only the latter is shown here, because the Cretaceous-Paleogene (K/Pg) 
boundary is situated in its uppermost metres.  

 

Institutional abbreviations. MND, Museum Natura Docet-Wonderryck Twente, Denekamp; 

NHMM, Natuurhistorisch Museum Maastricht, Maastricht; NHMUK, The Natural History 

Museum, Department of Palaeontology, London. 

 

Mosasaurid squamates 

The first finds of mosasaur skeletal remains from the underground galleries at the St. 

Pietersberg, south of Maastricht, were documented in the second half of the eighteenth 
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century, with at least two partial skulls and numerous post-cranial elements on record. 

Although not the first to have been discovered, the skull which ultimately found its way to 

local clergyman Canon Godding, and which was subsequently seized by the French 

revolutionary army in 1794 and put on transport to Paris the following year, became the type 

specimen of Mosasaurus hoffmanni Mantell, 1829. For details of this act of looting, reference 

is made to Bardet & Jagt (1996) and Pieters et al. (2012). In later years, this species of marine 

lizard turned out to be both the largest (up to 14 metres or more) and commonest voracious 

top predator in the area. Most material referred to M. hoffmanni is from the middle and upper 

part of the Maastricht Formation (Emael and Nekum members). However, its range has 

recently been extended downwards, into the middle part of the Lanaye Member (Gulpen 

Formation), on the basis of individuals collected in the Eben Emael area (northeast Belgium) 

(Cornelissen et al. 2011). The most recent find, made in September 2012, is of a partial 

skeleton, with most of the skull associated (Fig. 3), from the upper Lixhe 3 Member (Gulpen 

Formation). If conspecific with M. hoffmanni, this specimen (nicknamed ‘Carlo’) would 

represent the earliest record of this species in the area, dated at c. 67.8 Ma. Of comparable 

overall length is a ‘heavy-build’ mosasaur, Prognathodon saturator Dortangs, Schulp, 

Mulder, Jagt, Peeters & de Graaf, 2002 (Fig. 4), the holotype of which was collected from the 

upper Lanaye Member (Gulpen Formation) by Rudi W. Dortangs. Only last year was it 

realised that a jaw element (PMU, post mandibular unit) contained in the collections of the 

Institut royal des Sciences naturelles de Belgique (Brussels) actually represented an even 

larger individual of the same species. This would indicate a more extended stratigraphical 

range of that species in the area and possible competition with co-occurring M. hoffmanni, 

although massive jaw bones and crushing-type dentition suggest a preferred prey of turtles, 

similar to Prognathodon overtoni (Williston, 1897) from the upper Campanian of Alberta, 

western Canada (Konishi et al. 2011). Smaller-sized and more gracile species, which probably 

fed on fish and squid, include Prognathodon sectorius (Cope, 1871), of which a fragmentary 

jaw from the Lanaye Member (Gulpen Formation) at the Marnebel quarry complex (Eben 

Emael) is known (Jagt et al. 2002; Schulp et al. 2008), collected by Louis Verding, and 

Plioplatecarpus marshi Dollo, 1882. The latter ranges from the Lanaye Member to the 

uppermost Meerssen Member, to within a few metres of the Cretaceous-Paleogene (K/Pg) 

boundary. 
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Fig. 4. The holotype (NHMM 1998 141) of Prognathodon saturator Dortangs, Schulp, Mulder, Jagt, 
Peeters & de Graaf, 2002, discovered by Rudi W. Dortangs in August 1998, shown here in its special 
glass house (‘Mosaleum’) on the inner square of the Natuurhistorisch Museum Maastricht, de 
Bosquetplein, Maastricht. 

 

Current research focuses on traces of microwear on mosasaur tooth enamel, stable carbon and 

oxygen isotope composition of such and a re-evaluation of the systematics of species of 

Plioplatecarpus. 

Cheloniid turtles 

First recognised in the second half of the eighteenth century, but then – in part –

misinterpreted as antlers of deer, plastron and carapace remains of medium- to large-sized 

marine turtles belonged to the prized objects on display in diverse cabinets in the city of 

Maastricht. At least three species have so far been described, although the status of one of 

these, Platychelone emarginata Dollo, 1902, is still in doubt. The commonest turtle is 

Allopleuron hofmanni (Gray, 1831) (see Mulder 2003; Janssen et al. 2011); this shows a lot of 

paedomorphic traits (Fig. 5). It has usually been associated with sea grass ‘meadows’ in the 

lower and middle portions of the Maastricht Formation (which would have been its primary 
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Fig. 3. The most recent addition to the mosasaur faunas from the Maastrichtian type area: ‘Carlo’ 
(NHMM 2012 072; photograph courtesy of Roger Sliepen, ENCI-HeidelbergCement Group, 
Maastricht); total jaw length (as preserved) is 58 cm. 

 

Recently, a partial skull with a handful of post-cranial elements (NHMM 2012 173), 

nicknamed ‘Kristine’, has been collected from the uppermost Emael Member at the ENCI-

HeidelbergCement Group quarry by Kristine Mariën. Although not yet documented in detail, 

the general belief, until recently, was that these two species were deeper divers and thus did 

not directly compete for food with the larger-sized M. hoffmanni and P. saturator which 

cruised the upper water levels. Recent isotope (13C) data, as well as additional insights from 

avascular necrosis and sclerotic eye rings, indicate that the picture is less clear cut than 

previously thought. The sole ‘ bottom-dwelling’ mosasaur species, and the smallest at that, 

was Carinodens belgicus (Woodward, 1891) (= Globidens fraasi Dollo, 1913), which was 

fully durophagous and preferred hard-shelled food such as bivalve and gastropod molluscs 

and crustaceans (Schulp 2006, 2012). In the study area, this species ranges from the Lanaye 

Member to just below to the K/Pg boundary, but is comparatively rare, which is surprising 

given the common occurrence of hard-shelled prey, especially in the upper Maastricht 

Formation (Emael, Nekum and Meerssen members). 
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their preferred colder-water, oceanic habitat (upwelling areas). The isolated bones and 

dissociated teeth from the shallow, subtropical waters of the study area, might represent 

remains of floating carcasses, although it cannot be excluded entirely that animals did at times 

venture into such settings from the southern Tethys (North Africa) where plesiosaurs occurred 

in abundance. In view of the poor material and the general absence of diagnostic skeletal 

remains, identification at the generic or specific levels is spurious. We know of no recently 

collected material, except for an isolated vertebra from the middle portion of the Maastricht 

Formation at Sibbe near Valkenburg aan de Geul.  

 

 

Fig. 6. Isolated tooth (A, B - MND K 20.01.082; original length 32 mm) and pectoral/sacral vertebra 

(C-E - NHMM 1985 141; original width 77 mm) of elasmosaurid plesiosaurs (modified after Mulder 

et al. 2000).  

 

Eusuchian crocodiles 

Even rarer than plesiosaurs and avian and non-avian dinosaurs are remains of marine 

crocodiles; to date, a single cervical (MND K 20.01.882; see Fig. 7) and two lumbar vertebrae 

(MND K 20.01.883 and 885) are on record. These specimens, collected in 1960 and 1969, 

respectively, originate from the higher portion of the Maastricht Formation (Nekum or 
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food source), but recent isotope data (Renée Janssen, Remy van Baal and  co-workers) 

indicate that its menu would have included a meaty component as well. The third species, 

Glyptochelone suyckerbuycki (Ubaghs, 1879), is very rare; in addition to the holotype, we 

know of the remains (NHMM collections) of at least one other individual. Small, isolated 

marginal carapace plates from various levels within the Maastricht Formation suggest the 

presence of yet another, diminutive (?juvenile) form, the affinities of which are still unclear. 

Current research focuses on refinement of the stratigraphic ranges of the various species, on 

analyses of scratch/radular marks (and other traces, possibly gastropod homing scars) and on 

CT scans of braincases of A. hofmanni. 

 

Fig. 5. A fully-grown male individual of Allopleuron hofmanni (Gray, 1831) (NHMM 000001) from 
the Cannerberg, southwest of Maastricht. Total carapace length is 143 cm. 

 

Elasmosaurid plesiosaurs 

To date, only a handful of isolated teeth and cervical and pectoral/sacral vertebrae (Fig. 6) of 

long-necked elasmosaurids are known from the study area (Mulder et al. 2000), all from the 

lower/middle Maastricht Formation but apparently not extending upwards into the Meerssen 

Member. In fact, plesiosaur remains are even rarer than those of non-avian dinosaurs, despite 

the fact that the type Maastrichtian strata are fully marine. Preservation of individual 

specimens varies widely; from near-completely abraded (see e.g., Mulder et al. 2002, fig. 2), 

to more or less pristine. The main reason for the paucity of plesiosaurs would appear to be 
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their preferred colder-water, oceanic habitat (upwelling areas). The isolated bones and 

dissociated teeth from the shallow, subtropical waters of the study area, might represent 

remains of floating carcasses, although it cannot be excluded entirely that animals did at times 

venture into such settings from the southern Tethys (North Africa) where plesiosaurs occurred 

in abundance. In view of the poor material and the general absence of diagnostic skeletal 

remains, identification at the generic or specific levels is spurious. We know of no recently 

collected material, except for an isolated vertebra from the middle portion of the Maastricht 

Formation at Sibbe near Valkenburg aan de Geul.  

 

 

Fig. 6. Isolated tooth (A, B - MND K 20.01.082; original length 32 mm) and pectoral/sacral vertebra 

(C-E - NHMM 1985 141; original width 77 mm) of elasmosaurid plesiosaurs (modified after Mulder 

et al. 2000).  

 

Eusuchian crocodiles 

Even rarer than plesiosaurs and avian and non-avian dinosaurs are remains of marine 

crocodiles; to date, a single cervical (MND K 20.01.882; see Fig. 7) and two lumbar vertebrae 

(MND K 20.01.883 and 885) are on record. These specimens, collected in 1960 and 1969, 

respectively, originate from the higher portion of the Maastricht Formation (Nekum or 
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The same species, or closely allied forms, became commoner after the demise of mosasaurs at 

the K/Pg boundary. From the Geulhem area, a few kilometres east of Maastricht, 

thoracosaurine tooth crowns (collected by Math van Es) are known from the lower-middle 

Danian (lower Paleocene) Geulhem Member (Houthem Formation), but no articulated 

material is currently available. Thoracosaurines appear to have occupied the higher (?top) 

positions in the food chain during the early Paleocene, with records from the study area, 

eastern Denmark, southern Sweden and eastern Poland. 

Non-avian dinosaurs 

Having been inhabitants of terrestrial settings, non-avian dinosaur remains in fully marine 

strata can only be considered to have either been introduced by rivers or by temporary 

inundation of lower-lying land masses during transgressive phases (Weishampel et al. 1999). 

Naturally, remains of herbivorous taxa are commoner than those of meat-eating forms, 

reflecting natural populations at any one time. Hadrosaurids, the ‘cows of the Cretaceous’, are 

documented merely in the form of fragmentary limb bones (Fig. 8), a few dissociated teeth 

and a partial lower jaw, all from the Maastricht Formation (Weishampel et al. 1999; Jagt et al. 

2003; Mulder et al. 2005). An isolated, incomplete femur (NHMUK R42997), the type of 

‘Betasuchus’ bredai (Seeley, 1883), is the sole example known to date of a carnivorous 

species from the study area. Unfortunately, the exact level of provenance within the 

Maastricht Formation is unknown; to make matters worse, affiliation of this specimen has 

varied widely, ranging from ornithomimid, to ceratosauroid (?abelisaurid) or closely 

comparable to Dryptosaurus (see Carpenter et al. 1997). Weishampel et al. (2004) listed it as 

‘basal tetanuran’. The four isolated (a fifth, from the K/Pg boundary interval at Vroenhoven, 

northeast Belgium, has just been noted in the E. Nieuwenhuis Collection) maxillary and 

dentary teeth are all typically hadrosaurid, but relationships within this large clade remain 

unresolved. Two dentary teeth (NHMM RD 214, NHMM RN 28; see Jagt et al. 2003) appear 

assignable to the Euhadrosauria, but cannot be identified in more detail. Of note is that 

preservation of teeth varies widely, from fragmentary and abraded to near-pristine (Fig. 9). 

Precisely from where these non-avian dinosaur remains originated is unknown, but it is highly 

likely that they stem from populations that inhabited the central European landmass (i.e., to 

the southeast). Some post-cranial elements remained on the seafloor for a considerable length 

of time, judging from radular scratches, adnate bryozoans and bivalve borings of 

Gastrochaenolites morphology (see Jagt et al. 2003).  
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Meerssen members) at the ’t Rooth-Ankerpoort quarry (Bemelen). Mulder (1998) compared 

these specimens to Thoracosaurus neocesariensis (DeKay, 1842), the sole late Maastrichtian 

eusuchian crocodile currently known from North America. In view of the close relationships 

between North American and Dutch/Belgian mosasaur taxa, such attribution would not come 

as a surprise. 

 

 

Fig. 7. Isolated cervical thoracosaurine vertebra (MND K 20.01.882), in various aspects, from the 
upper Maastricht Formation at Bemelen, southern Limburg (after Mulder 1998). Scale bar equals 20 
mm. 
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The same species, or closely allied forms, became commoner after the demise of mosasaurs at 

the K/Pg boundary. From the Geulhem area, a few kilometres east of Maastricht, 

thoracosaurine tooth crowns (collected by Math van Es) are known from the lower-middle 

Danian (lower Paleocene) Geulhem Member (Houthem Formation), but no articulated 

material is currently available. Thoracosaurines appear to have occupied the higher (?top) 

positions in the food chain during the early Paleocene, with records from the study area, 

eastern Denmark, southern Sweden and eastern Poland. 

Non-avian dinosaurs 

Having been inhabitants of terrestrial settings, non-avian dinosaur remains in fully marine 

strata can only be considered to have either been introduced by rivers or by temporary 

inundation of lower-lying land masses during transgressive phases (Weishampel et al. 1999). 

Naturally, remains of herbivorous taxa are commoner than those of meat-eating forms, 

reflecting natural populations at any one time. Hadrosaurids, the ‘cows of the Cretaceous’, are 

documented merely in the form of fragmentary limb bones (Fig. 8), a few dissociated teeth 

and a partial lower jaw, all from the Maastricht Formation (Weishampel et al. 1999; Jagt et al. 

2003; Mulder et al. 2005). An isolated, incomplete femur (NHMUK R42997), the type of 

‘Betasuchus’ bredai (Seeley, 1883), is the sole example known to date of a carnivorous 

species from the study area. Unfortunately, the exact level of provenance within the 

Maastricht Formation is unknown; to make matters worse, affiliation of this specimen has 

varied widely, ranging from ornithomimid, to ceratosauroid (?abelisaurid) or closely 

comparable to Dryptosaurus (see Carpenter et al. 1997). Weishampel et al. (2004) listed it as 

‘basal tetanuran’. The four isolated (a fifth, from the K/Pg boundary interval at Vroenhoven, 

northeast Belgium, has just been noted in the E. Nieuwenhuis Collection) maxillary and 

dentary teeth are all typically hadrosaurid, but relationships within this large clade remain 

unresolved. Two dentary teeth (NHMM RD 214, NHMM RN 28; see Jagt et al. 2003) appear 

assignable to the Euhadrosauria, but cannot be identified in more detail. Of note is that 

preservation of teeth varies widely, from fragmentary and abraded to near-pristine (Fig. 9). 

Precisely from where these non-avian dinosaur remains originated is unknown, but it is highly 

likely that they stem from populations that inhabited the central European landmass (i.e., to 

the southeast). Some post-cranial elements remained on the seafloor for a considerable length 

of time, judging from radular scratches, adnate bryozoans and bivalve borings of 

Gastrochaenolites morphology (see Jagt et al. 2003).  
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Fig. 9. Isolated maxillary tooth (NHMM 1997 274) of a hadrosaurid dinosaur, from the ?Emael 
Member (Maastricht Formation) of Valkenburg aan de Geul, southern Limburg (the Netherlands) 
(modified after Weishampel et al. 1999). Scale bar equals 5 mm. 

 

Avian dinosaurs 

Only in recent years have avian dinosaurs (i.e., birds) been noted from the Maastrichtian type 

area. The sparse material available includes the associated remains (NHMM RD 271) of an 

ornithurine bird, collected by Rudi W. Dortangs at c. 40 metres below the K/Pg boundary, at 

the CBR-Romontbos quarry (Eben Emael; see Fig. 10). This is the youngest non-modern 

(non-neornithine) bird to date; the individual preserves a right humerus, a right ulna, a 

scapular blade, a proximal tarsometatarsus, portions of mandible, two jugals(?) and a 

?quadrate, as well as a right coracoid, three thoracic vertebrae, a proximal tarsal and a single 

tooth. 
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bioerosional structures which has been more or less routinely identified as ‘fish’, mostly in the 

field, is in need of closer perusal.   

Mammals 

As a byproduct of wet sieving of large quantities of sediment (in search of shark, ray, teleost 

and mosasaur teeth and tooth crowns), a single right upper molar (M2) of a herpetotheriid 

marsupial, Maastrichtidelphys meurismeti Martin, Case, Jagt, Schulp & Mulder, 2005 is 

known to date from the very base of the Maastricht Formation (Fig. 11). This diminutive 

 

Fig. 11. Isolated right upper molar (M2), in anterior and oblique-occlusal view, respectively (NHMM 
2002 063), the holotype of Maastrichtidelphys meurismeti Martin, Case, Jagt, Schulp & Mulder, 2005. 
Original size (greatest length) is 1.36 mm.  

 

tooth (NHMM 2002 063) shows clear affinities to North American opossum-like taxa and is 

thus indicative of the existence of a land bridge between that continent and northern Europe 

during the latest Cretaceous (Martin et al. 2005). Such a dispersal route had previously been 

assumed on the basis of close ties between North American and northwest European 

hadrosaurid and theropod dinosaurs as well as boid snakes. More mammal material may lie 

unrecognised in sets of small vertebrate remains in numerous private collections. A thorough 

screen of these is called for, as noted above for possible avian remains.  
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Fig. 10. Ornithurine bird remains of a single individual (NHMM RD 271), from the basal Maastricht 
Formation (late Maastrichtian) of Eben Emael (CBR quarry) (modified after Dyke et al. 2002). Scale 
bars equal 5 mm. 

 

Most elements are fragmentary, which is not surprising in view of the hollow nature of the 

bones and the presence of pneumatic fossae in the lateral surfaces of the vertebrae (Dyke et al. 

2002). This type of bird, the phylogenetic links of which are difficult to determine on the 

basis of what is currently exposed (prior to further preparation), probably was piscivorous and 

tied to land masses nearby. Another ornithurine of unresolved relationship is represented by a 

single, fragmentary left tarsometatarsus (NHMM K 4925), and a proximal left radius (NHMM 

K 4101) constitutes a possible enantiornithine (Dyke et al. 2008). Although diversity is low, 

various avian clades are represented in this lot; all material stems from the lower and middle 

portion of the Maastricht Formation in the Eben Emael area. No recently collected material is 

known, but detailed screening of private collections of vertebrate skeletal elements (teeth, 

post-cranial elements) that are demonstrably of a non-fish (teleost, shark, ray) nature, is 

planned for the near future. In addition, concentrations of bony material in burrows and other 
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bioerosional structures which has been more or less routinely identified as ‘fish’, mostly in the 

field, is in need of closer perusal.   

Mammals 

As a byproduct of wet sieving of large quantities of sediment (in search of shark, ray, teleost 

and mosasaur teeth and tooth crowns), a single right upper molar (M2) of a herpetotheriid 

marsupial, Maastrichtidelphys meurismeti Martin, Case, Jagt, Schulp & Mulder, 2005 is 

known to date from the very base of the Maastricht Formation (Fig. 11). This diminutive 

 

Fig. 11. Isolated right upper molar (M2), in anterior and oblique-occlusal view, respectively (NHMM 
2002 063), the holotype of Maastrichtidelphys meurismeti Martin, Case, Jagt, Schulp & Mulder, 2005. 
Original size (greatest length) is 1.36 mm.  

 

tooth (NHMM 2002 063) shows clear affinities to North American opossum-like taxa and is 

thus indicative of the existence of a land bridge between that continent and northern Europe 

during the latest Cretaceous (Martin et al. 2005). Such a dispersal route had previously been 

assumed on the basis of close ties between North American and northwest European 

hadrosaurid and theropod dinosaurs as well as boid snakes. More mammal material may lie 

unrecognised in sets of small vertebrate remains in numerous private collections. A thorough 

screen of these is called for, as noted above for possible avian remains.  
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Conclusion 

From the overview presented above, it is clear that assemblages of marine reptiles in the type 

area of the Maastrichtian Stage are predominated by mosasaurs, of which five taxa have now 

been identified. These top predators characterise the late to latest Maastrichtian shallow-water 

setting in the study area as a genuine ‘mosasaur park’, which has subordinate numbers of 

other marine reptiles (cheloniid turtles, thoracosaurine crocodilians and elasmosaurid 

plesiosaurs) associated. Terrestrial vertebrates, washed in via rivers into this shallow-marine 

setting during regressive phases, or resulting from inundations of lower-lying land masses 

during transgressive episodes, are rare. With the planned stop to quarrying activities at the 

ENCI-HeidelbergCement Group quarry by the summer of 2018, the input of amateur 

palaeontologists becomes even more important and urgent. Thorough screening of ‘left-over’ 

vertebrate remains (i.e., other than shark, ray and teleost teeth) in private collections is also 

called for, in search of additional material of avian and mammalian skeletal material.  
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