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 �ÄA Tiszai-�I���H�J�\�V�p�J���p�V���H�J�\�p�E���P�D�J�\�D�U�R�U�V�]�i�J�L���I�|�O�G�W�D�Q�L-�J�H�R�I�L�]�L�N�D�L���N�X�W�D�W�i�V�R�N��
�O�H�J�~�M�D�E�E���H�U�H�G�P�p�Q�\�H�L�  ́�V�]�D�N�P�D�L���H�O���D�G�y�L���Q�D�S 

2025. november 20�������F�V�•�W�|�U�W�|�N�� 
�+�H�O�\�V�]�t�Q�����3�p�F�V�����/�D�W�H�U�X�P���+�R�W�H�O���H�O�V�����H�P�H�O�H�W�L���H�O���D�G�y�����3�p�F�V�����+�D�M�Q�y�F�]�\���X��������-39.) 

 

P R O G R A M 

08.25-9.25 �5�H�J�L�V�]�W�U�i�F�L�y 

9.25-9.30 

�.�|�V�]�|�Q�W�� 
�.�|�V�]�|�Q�W���W���P�R�Q�G�����+�i�P�R�V���*�i�E�R�U 

�0�D�J�\�D�U�K�R�Q�L���)�|�O�G�W�D�Q�L���7�i�U�V�X�O�D�W���'�p�O-�'�X�Q�i�Q�W�~�O�L���7�H�U�•�O�H�W�L���6�]�H�U�Y�H�]�H�W���(�O�Q�|�N�H 
MTA PAB X. sz. F�|�O�G- �p�V���.�|�U�Q�\�H�]�H�W�W�X�G�R�P�i�Q�\�R�N���6�]�D�N�E�L�]�R�W�W�V�i�J 

�)�|�O�G�W�D�Q�L���p�V���%�i�Q�\�i�V�]�D�W�L���0�X�Q�N�D�E�L�]�R�W�W�V�i�J���(�O�Q�|�N�H 

I.: A Nyugat-�0�H�F�V�H�N���I�|�O�G�W�D�Q�L-�J�H�R�I�L�]�L�N�D�L���N�X�W�D�W�i�V�i�Q�D�N���O�H�J�~�M�D�E�E���H�U�H�G�P�p�Q�\�H�L 
�/�H�Y�H�]�H�W�����H�O�Q�|�N�����0�R�O�Q�i�U���3�p�W�H�U�����5�+�.�� 

9.30�±9.50 
�*�R�P�E�i�U���/�� �*�(�2�6�(�,�6���%�W���������+�D�O�i�V�]��
�$�������0�R�O�Q�i�U���3�������5�+�.��Kft.) 

A Ny-�0�H�F�V�H�N�E�H�Q���Y�p�J�]�H�W�W���Q�D�J�\���I�H�O�E�R�Q�W�i�V�~��
�V�]�H�U�N�H�]�H�W�N�X�W�D�W�y�����'���V�]�H�L�]�P�L�N�X�V���P�p�U�p�V���W�H�U�H�S�L��
�I�H�O�Y�p�W�H�O�H�]�p�V�H���p�V���D�G�D�W�I�H�O�G�R�O�J�R�]�i�V�i�Q�D�N���W�D�S�D�V�]�W�D�O�D�W�D�L 

9.50�±10.10 

Koroknai B.�����.�i�G�L���=�������7�y�W�K���7������
�'�|�Y�p�Q�\�L���*�������:�y�U�X�P���*�������*�H�R�P�H�J�D��
�.�I�W���������+�D�O�i�V�]���$�������0�R�O�Q�i�U���3�������5�+�.��
�.�I�W���������.�R�Q�U�i�G���*�\�� 

A Nyugat-�0�H�F�V�H�N���~�M�����'���6�+-�K�X�O�O�i�P���U�H�I�O�H�[�L�y�V��
�V�]�H�L�]�P�L�N�X�V���N�X�W�D�W�i�V�i�Q�D�N���H�U�H�G�P�p�Q�\�H�L�����E�H�S�L�O�O�D�Q�W�i�V���D��
�V�H�N�p�O�\�I�|�O�G�W�D�Q�L���p�V���Q�H�R�W�H�N�W�R�Q�L�N�X�V���Y�L�V�]�R�Q�\�R�N�E�D 

10.10�±10.30 �.�R�Q�U�i�G���*�\�� A Hetvehely�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V���V�]�H�U�H�S�H���D���1�\�X�J�D�W-
Mecsek tekton�L�N�D�L���I�H�M�O���G�p�V�W�|�U�W�p�Q�H�W�p�E�H�Q 

10.30�±10.50 

�+�i�P�R�V���*��, Albrecht R., Balla L., 
Hochrein B., Kocsis G. 
���0�(�&�6�(�.�e�5�&���=�U�W���������6�W�L�F�N�H�O���-����
(ELGOSCAR Zrt) 

�/�H�K�H�W�V�p�J�H�V���i�U�N�R�O�i�V�L���K�H�O�\�V�]�t�Q���N�H�U�H�V�p�V�H���D���+�H�W�Y�H�K�H�O�\-
�0�D�J�\�D�U�V�]�p�N���W�|�U�p�V���Q�H�R�W�H�N�W�R�Q�L�N�D�L���P�R�]�J�i�V�W�|�U�W�p�Q�H�W�p�Q�H�N��
�Y�L�]�V�J�i�O�D�W�i�U�D 

10.50-11.00 �.�p�U�G�p�V�H�N�����K�R�]�]�i�V�]�y�O�i�V�R�N 

�,�9�������3�R�V�]�W�H�U�H�N���E�H�P�X�W�D�W�i�V�D�����N�i�Y�p�V�]�•�Q�H�W 

11.00�±11.20 

�.�R�Q�U�i�G���*�\�� A DK-�'�X�Q�i�Q�W�~�O���S�U�H�N�D�L�Q�R�]�R�R�V���I�|�O�G�W�D�Q�L���W�p�U�N�p�S�H���p�V��
perm-�P�H�]�R�]�R�R�V���O�L�W�R�V�]�W�U�D�W�L�J�U�i�I�L�D�L���W�i�E�O�i�]�D�W�D 

Albrecht R. Gy., Balla L., Kocsis G., 
�+�R�F�K�U�H�L�Q���%�����6�i�P�V�R�Q���0�����%�H�Q�����'��
���0�(�&�6�(�.�e�5�&���=�U�W���������%�|�N�|�V���%������
�+�H�J�H�G�&�V���%�������-�i�U�R�V�V�\���-�������/�i�V�]�O�y���0������
�3�H�W�U�D�V���0�������(�/�7�(���7�7�.���%�V�F���K�D�O�O�J�D�W�y�N�� 

�$���0�e�9���i�O�W�D�O���H�O�Y�p�J�]�H�W�W���D�U�F�K�t�Y���H�O�H�P�]�p�V�L���D�G�D�W�R�N��
�I�H�O�G�R�O�J�R�]�i�V�D���D���N�U�L�W�L�N�X�V���H�O�H�P�H�N���W�H�N�L�Q�W�H�W�p�E�H�Q 

�6�]�D�E�y���=�������.�R�Y�i�F�V���3�������3�i�O�\�L���$����
(ELGA), Bereczki L. (SZTFH) 

�7�|�U�W�p�Q�H�W�L���i�W�W�H�N�L�Q�W�p�V���D�]���(�|�W�Y�|�V-�L�Q�J�D���V�]�H�U�H�S�p�U���O���D��
�I�|�O�G�W�D�Q�L���N�X�W�D�W�i�V�E�D�Q 

�,�,�������)�H�M�O���G�p�V�W�|�U�W�p�Q�H�W�L���p�V���P�y�G�V�]�H�U�W�D�Q�L���N�X�W�D�W�i�V�R�N 
�/�H�Y�H�]�H�W�����H�O�Q�|�N�����+�i�P�R�V���*�i�E�R�U�����0�(�&�6�(�.�e�5�&���=�U�W���� 

11.20�±11.40 
Maros Gy.�����+�p�M�D���*�������/�D�Q�W�R�V���=������
Markos G., Palotai M., (SZTFH), 
�.�R�Q�U�i�G���*�\�� 

�6�]�i�O�O�t�W�i�V�L���L�U�i�Q�\�R�N���H�O�H�P�]�p�V�H���0�H�F�V�H�N-�L���S�H�U�P���•�O�H�G�p�N�H�V��
�U�p�W�H�J�V�R�U�R�N�E�D�Q 

11.40-11.55 Hrabovszki E., Schubert F. (SZTE) Paleofluidum-�P�L�J�U�i�F�L�y�V���Q�\�R�P�R�N���D���1�\�X�J�D�W�L-Mecsek 
�W�H�U�•�O�H�W�p�Q 

11.55-12.15 
�%�D�O�O�D���/�����$�O�E�U�H�F�K�W���5�������0�p�V�]�i�U�R�V���'����
�+�i�P�R�V���*�������+�R�F�K�U�H�L�Q���%�������.�R�F�V�L�V���*����
���0�(�&�6�(�.�e�5�&���=�U�W���� 

�)�L�D�W�D�O���•�O�H�G�p�N�H�N���P�H�J�L�V�P�H�U�p�V�p�W���F�p�O�]�y���P�y�G�V�]�H�U�W�D�Q�L��
�Y�L�]�V�J�i�O�D�W���I�|�O�G�W�D�Q�L���H�U�H�G�P�p�Q�\�H�L���D���7�H�Q�J�H�O�L�F���6�]���O���K�H�J�\��
�N�|�U�Q�\�H�]�H�W�p�E�H�Q 

12.15�±12.35 
Koroncz P.�����.�U�X�S�D���È�������3�X�V�N�i�V���,������
�Ï�E�H�U�W���9�������)�|�O�G�L�Q�J���*�������0�(�&�6�(�.�e�5�&��
Zrt.) 

�)�L�D�W�D�O���•�O�H�G�p�N�H�N���P�H�J�L�V�P�H�U�p�V�p�W���F�p�O�]�y���P�y�G�V�]�H�U�W�D�Q�L��
�Y�L�]�V�J�i�O�D�W���W�D�O�D�M�P�H�F�K�D�Q�L�N�D�L���p�V���K�L�G�U�R�J�H�R�O�y�J�L�D�L��
�H�U�H�G�P�p�Q�\�H�L���D���7�H�Q�J�H�O�L�F���6�]���O���K�H�J�\���N�|�U�Q�\�H�]�H�W�p�E�H�Q 
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12.35�±12.55 

Sebe K. (HUN-REN�±MTM�±ELTE 
�3�.�������%�D�X�H�U���0�������6�=�7�)�+�������6�X�U�i�Q�\�L���*����
���:�L�J�Q�H�U���)�.�������1�R�Y�R�W�K�Q�\���È�������(�/�7�(��
TTK TT), Csillag G., Ruszkiczay-
�5�•�G�L�J�H�U���=�V�������+�5�1���&�6�)�.���)�*�,�� 

�.�D�U�V�]�W�I�H�M�O���G�p�V���D���1�\�X�J�Dt-�0�H�F�V�H�N�E�H�Q�����J�H�R�P�R�U�I�R�O�y�J�L�D����
�N�U�R�Q�R�O�y�J�L�D�����H�P�H�O�N�H�G�p�V�W�|�U�W�p�Q�H�W 

12.55-13.05 �.�p�U�G�p�V�H�N�����K�R�]�]�i�V�]�y�O�i�V�R�N 

13.05�±13.55 �(�E�p�G�V�]�•�Q�H�W 

�,�,�,�������*�H�R�W�H�U�P�L�N�X�V���p�V���V�]�H�U�N�H�]�H�W�N�X�W�D�W�i�V�L���S�U�R�M�H�N�W�H�N�K�H�]���N�D�S�F�V�R�O�y�G�y���I�|�O�G�W�D�Q�L���N�X�W�D�W�i�V�R�N 
�/�H�Y�H�]�H�W�����H�O�Q�|�N�����.�U�X�S�D���È�J�Q�H�V�����0�(�&�6�(�.�e�5�&���=�U�W���� 

13.55�±14.15 Zalai Zs.�����&�V�L�F�V�i�N���3�������5�R�W�D�T�X�D���.�I�W��������
�0�i�W�K�p���=�������0�(�&�6�(�.�e�5�&���=�U�W���� 

�$���N�H�F�V�N�H�P�p�W�L���.�0�%-T-�����J�H�R�W�H�U�P�L�N�X�V���N�~�W���I�|�O�G�W�D�Q�L��
�W�D�Q�X�O�V�i�J�D�L�����H�J�\���L�Q�Y�H�U�W�i�O�W���P�L�R�F�p�Q���i�U�R�N 

14.15-14.35 

�.�R�Y�i�F�V���*�������-�H�Q�H�V���6�R�P�D���%������Koroknai 
B.�����.�i�G�L���=�������*�H�R�P�H�J�D���.�I�W���������=�H�Q�W�D�L��
�=�������(�/�7�(���%�'�3�.���)�|�O�G�U�D�M�]�L���7�D�Q�V�]�p�N������
�&�V�|�Q�G�|�U���)�����0�������7�y�W�K���7�������*�H�R�P�H�J�D��
Kft.) 

�1�H�R�W�H�N�W�R�Q�L�N�X�V���Y�H�W���L�Q�G�L�N�i�F�L�y�N���Y�D�O�L�G�i�O�i�V�D���D��
�.�H�P�H�Q�H�V�K�i�W�R�Q���6-�K�X�O�O�i�P-�V�]�H�L�]�P�L�N�X�V���P�p�U�p�V�V�H�O 

14.35�±14.55 
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Abstract 

The target of the geological investigation, which has been carried out in West-Mecsek mountains for 
decades, is to find a safe, deep geological repository location for the long-lifetime, high radioactive wastes, as 
well as for exhausted nuclear heating elements. The geological structural image - derived from the exploration 
wells drilled so far and from some earlier 2D seismic sections - has not provided a reliable base for 
determination of the right location for the waste repository planned within the 500 m to 1000 m depth interval. 
The Radioactive Waste Management company therefore has decided to carry out a high-resolution 3D seismic 
survey to image the potential area with a dense network of source and receiver lines. The seismic data 
acquisition campaign meeting all the up-to-date technical requirements was carried out from July to November 
in 2022. During data acquisition several field challenges had to face such as the varying topography, the partial 
forest coverage of the survey area, the high seismic velocity basement formations located on the surface or near-
surface, the varying thicknesses of weathered zone sediments and the inhabited areas. Due to these expected 
difficulties instead of the now days most frequently used wireless recording system, which does not allow the 
real time quality- and spread noise control - traditional cable connected recording was preferred. 

While 30% of the survey area was covered by forests, - where the vibrator source points could be placed 
only along the existing forestry tracks and dirt roads - a substantial number of dynamite shotholes, more than 
2500 had to be drilled mostly in the near surface hard rocks (claystones, sandstones) having thin soil layer 
coverage. Therefore, pre-drilling of the shotholes had to be started 2 months earlier than the recording itself 
could be started. 

Both the vibroseis- and dynamite records mainly showed the high amplitude source generated coherent 
noise trains and the incoherent background noises, while the useful reflection arrivals could be hardly - only on 
some locations - identified.  

During data processing the useful reflection information had to be dig out of these hopelessly low signals 
to noise ratio field records. Beside the reduction of the different noises determination of the reliable static 
correction - to provide the optimal CMP stacking - was the main challenge. The thickness and velocity data 
recorded at dense shallow refraction survey network, the first break picking based near surface velocity-
thickness model, as well as the four-iteration velocity function- automatic static correction calculation could 
produce the optimal 3D reflection image of the subsurface structures. 

This presentation is demonstrating the design of the survey, procedures of data acquisition, the final data 
processing, and the gathered experiences. 
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�D�X�W�R�P�D�W�L�N�X�V���V�W�D�W�L�N�X�V���N�R�U�U�H�N�F�L�y���V�]�i�P�t�W�i�V���Y�R�O�W���V�]�•�N�V�p�J�H�V���D�]���R�S�W�L�P�i�O�L�V���U�H�I�O�H�[�L�y�V���O�H�N�p�S�H�]�p�V���H�O�p�U�p�V�p�K�H�]���� 

�$�]�� �H�O���D�G�i�V�� �E�H�P�X�W�D�W�M�D�� �D�� �W�H�U�H�S�L�� �P�p�U�p�V�H�N�� �W�H�U�Y�H�]�p�V�p�W���� �N�L�Y�L�W�H�O�H�]�p�V�p�W���� �D�]�� �D�G�D�W�I�H�O�G�R�O�J�R�]�i�V�� �I�R�O�\�D�P�D�W�i�W�� �p�V�� �H�]�H�N��
�V�R�U�i�Q���V�]�H�U�]�H�W�W���W�D�S�D�V�]�W�D�O�D�W�R�N�D�W�� 
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Abstract 

New 2D S-wave reflection seismic survey was carried out in the West Mecsek Mts and its southern and 
western foreland during late 2024 and early 2025. This new research �²  related to the long-term geological 
research program of the Permian Boda Claystone Formation �²  included the measurement of 11 2D S-wave 
reflection seismic profiles (detected with fixed Stryde sensors) over a total length of 56.3 km. In addition, 20 km 
of trailed LandStreamer profiles were also measured in order to obtain a better seismic imaging of the near-
surface geological layers. 

The basic aims of this new seismic survey were 
�± to image and understand the depositional and thickness relationships of the younger (Miocene, 

Pannonian and Quaternary), less consolidated sediments with low(er) S-wave propagation velocities overlying 
the high-velocity basement formations, 

�± to study the neotectonic activity (i.e. the last 6�±8 Ma) of tectonic structures previously known in the 
study area, and 

�± to provide information for the design of future water monitoring well groups in the West Mecsek 
foreland. 

The new seismic survey resulted in a high quality seismic data set, well beyond preliminary expectations. 
The new data provided important and otherwise not available, high-resolution knowledges on shallow-seated 
geological formations (Quaternary, Pannonian, partly also on Miocene), as well as on (neo)tectonics. Therefore, 
the new seismic data also represent a supplement of basic importance to the previous P-wave 3D seismic data 
cube in the West Mecsek Mts (measured by Geofizyka Torun in 2022), focused mainly to the seismic imaging of 
basement formations and structures. 

The new seismic data, together with available well data, enable the refinement of the geological-structural 
model of the West Mecsek Mts and its foreland. The preliminary geological interpretation included the seismic 
interpretation of three key geological horizons �²  top-basement, top-Miocene and top-Pannonian �²  taking into 
account the seismic facies, the tomographic velocity field and available well data. Seismic interpretation 
indicates a striking unconformity between the Quaternary and Pannonian sequences in the southern foreland of 
the West Mecsek Mts. Considering this result, as well as the critical re-evaluation of available well data the 
presence of a thick Quaternary succession (60�±100 m) was demonstrated in the southern foreland of the West 
Mecsek Mts (so-called Mecsekalja Through), significantly exceeding Quaternary thickness values shown 
previously [1] for the study area. Moreover, several distinct seismic facies could be identified within the 
Quaternary succession that show remarkably good correlation with lithological units described in some wells, 
providing also a valuable new tool for the more detailed stratigraphic division of the Quaternary sequence. 

Beside the interpretation of geological horizons of major importance, interpretation of the main 
faults/fault zones was also performed. Overall, the completed interpretation confirms and clarifies the position of 
the main structural elements depicted by [2] and also highlights several additional elements. Taking these results 
into account, an important task for the future is to perform an integrated structural evaluation using all available 
archive 2D and 3D seismic data sets in the study area, which can finally result in the set up of a new, consistent 
structural model of the West Mecsek area, forming a key input data set for any future numerical modeling work. 

The structural interpretation confirmed marked neotectonic activity along several structural elements, 
especially along the Mecsekalja fault zone and in the area of the so-�F�D�O�O�H�G���Ä�6�R�X�W�K�H�U�Q���L�P�E�U�L�F�D�W�H���E�H�O�W�´�����,�Q���W�K�H���:�H�V�W��
Mecsek Mts, neotectonic activity presumably occurred along the Hetvehely-�0�D�J�\�D�U�V�]�p�N���I�D�X�O�W���]�R�Q�H�� 
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�g�V�V�]�H�I�R�J�O�D�O�y 

�$���*�H�R�P�H�J�D���.�I�W�����������������V�]�H�S�W�H�P�E�H�U���p�V���������������I�H�E�U�X�i�U���N�|�]�|�W�W���~�M�����'���6�+-�K�X�O�O�i�P���U�H�I�O�H�[�L�y�V���V�]�H�L�]�P�L�N�X�V���N�X�W�D�W�i�V�W��
�Y�p�J�]�H�W�W���D���1�\�X�J�D�W-�0�H�F�V�H�N�E�H�Q���p�V���D�Q�Q�D�N���G�p�O�L���p�V���Q�\�X�J�D�W�L���H�O���W�H�U�p�E�H�Q���� �$�� �N�X�W�D�W�i�V���N�H�U�H�W�p�E�H�Q���²  amely a permi Bodai 
�$�J�\�D�J�N���� �)�R�U�P�i�F�L�y�� ���%�$�)���� �K�R�V�V�]�~�� �W�i�Y�~�� �J�H�R�O�y�J�L�D�L�� �N�X�W�D�W�i�V�L�� �S�U�R�J�U�D�P�M�i�K�R�]�� �N�D�S�F�V�R�O�y�G�R�W�W���²  11 db 2D SH-�K�X�O�O�i�P��
�U�H�I�O�H�[�L�y�V�� �V�]�H�L�]�P�L�N�X�V�� �V�]�H�O�Y�p�Q�\�� �P�p�U�p�V�H�� �Y�D�O�y�V�X�O�W���P�H�J�� �U�|�J�]�t�W�H�W�W�� �6�W�U�\�G�H���p�U�]�p�N�H�O���N�� �K�D�V�]�Q�i�O�D�W�i�Y�D�O���� �|�V�V�]�H�V�H�Q�� ���������� �N�P��
�K�R�V�V�]�~�V�i�J�E�D�Q���� �(�]�H�Q�� �N�t�Y�•�O���W�R�Y�i�E�E�L�� �N�E���� ������ �N�P�� �K�R�V�V�]�~�V�i�J�E�D�Q�� �Y�R�Q�W�D�W�R�W�W���/�D�Q�G�6�W�U�H�D�P�H�U�� �V�]�H�O�Y�p�Q�\�� �O�H�P�p�U�p�V�p�U�H���L�V�� �V�R�U��
�N�H�U�•�O�W�� �D�� �I�H�O�V�]�t�Q�N�|�]�H�O�L�� �U�p�W�H�J�H�N�� �P�L�Q�p�O�� �M�R�E�E���� �Q�D�J�\�I�H�O�E�R�Q�W�i�V�~�� �V�]�H�L�]�P�L�N�X�V�� �O�H�N�p�S�H�]�p�V�H�� �p�U�G�H�N�p�E�H�Q���� �$�� �N�X�W�D�W�i�V�� �F�p�O�M�i�W��
�N�p�S�H�]�W�H 

�± �D�]�� �D�O�D�S�K�H�J�\�V�p�J�L�� �N�p�S�]���G�P�p�Q�\�H�N�H�W�� �I�H�G���� �I�L�D�W�D�O�D�E�E�� ���P�L�R�F�p�Q���� �S�D�Q�Q�y�Q�L�D�L�� �p�V�� �Q�H�J�\�H�G�L�G���V�]�D�N�L������ �N�H�Y�p�V�E�p��
�N�R�Q�V�]�R�O�L�G�i�O�W�����N�L�V�H�E�E���K�X�O�O�i�P�W�H�U�M�H�G�p�V�L���V�H�E�H�V�V�p�J�&���•�O�H�G�p�N�H�N���Y�D�V�W�D�J�V�i�J�i�Q�D�N���p�V���W�H�O�H�S�•�O�p�V�L���Y�L�V�]�R�Q�\�D�L�Q�D�N���P�H�J�L�V�P�H�U�p�V�H�� 

�± �D�� �W�H�U�•�O�H�W�H�Q�� �N�R�U�i�E�E�D�Q�� �P�H�J�L�V�P�H�U�W�� �W�H�N�W�R�Q�L�N�D�L�� �V�]�H�U�N�H�]�H�W�H�N�� �Q�H�R�W�H�N�W�R�Q�L�N�D�L�� ���D�]�D�]�� �D�]�� �X�W�R�O�V�y�� ���±���� �P�L�O�O�L�y�� �p�Y����
�D�N�W�L�Y�L�W�i�V�i�Q�D�N���Y�L�]�V�J�i�O�D�W�D�����W�R�Y�i�E�E�i 

�± �D�]���H�O�Y�p�J�]�H�W�W���6�+-�K�X�O�O�i�P���P�p�U�p�V�H�N���H�U�H�G�P�p�Q�\�H�L���i�O�W�D�O���L�Q�I�R�U�P�i�F�L�y���V�]�R�O�J�i�O�W�D�W�i�V�D���D���1�\�X�J�D�W-�0�H�F�V�H�N���H�O���W�H�U�p�E�H�Q��
�D���N�p�V���E�E�L�H�N�E�H�Q���O�p�W�H�V�t�W�H�Q�G�����Y�t�]�P�H�J�I�L�J�\�H�O�����N�~�W�F�V�R�S�R�U�W�R�N���W�H�U�Y�H�]�p�V�p�K�H�]�� 

�$�]�� �H�O�Y�p�J�]�H�W�W�� �N�X�W�D�W�i�V�� �D�]�� �H�O���]�H�W�H�V�� �Y�i�U�D�N�R�]�i�V�R�N�D�W�� �L�V�� �P�H�J�K�D�O�D�G�y�D�Q�� �M�y�� �P�L�Q���V�p�J�&�� �V�]�H�L�]�P�L�N�X�V�� �D�G�D�W�U�H�Q�G�V�]�H�U�W��
�H�U�H�G�P�p�Q�\�H�]�H�W�W���� �D�P�L�� �P�i�V�� �P�y�G�V�]�H�U�H�N�N�H�O�� �Q�H�P�� �S�y�W�R�O�K�D�W�y���� �Q�D�J�\�� �I�H�O�E�R�Q�W�i�V�~�� �L�V�P�H�U�H�W�D�Q�\�D�J�R�W�� �V�]�R�O�J�i�O�W�D�W�R�W�W�� �D�� �V�H�N�p�O�\��
�P�p�O�\�V�p�J�E�H�Q�� �W�H�O�H�S�•�O���� �I�|�O�G�W�D�Q�L�� �N�p�S�]���G�P�p�Q�\�H�N�U���O���� �Y�D�O�D�P�L�Q�W�� �D�� ���Q�H�R���W�H�N�W�R�Q�L�N�i�U�y�O���� �$�]�� �~�M�� �V�]�H�L�]�P�L�N�X�V�� �D�G�D�W�R�N�� �H�]�p�U�W��
�D�O�D�S�Y�H�W���� �I�R�Q�W�R�V�V�i�J�~�� �N�L�H�J�p�V�]�t�W�p�V�W�� �M�H�O�H�Q�W�H�Q�H�N�� �D�� �1�\�X�J�D�W-�0�H�F�V�H�N�E�H�Q�� �D�� �*�H�R�I�L�]�L�N�D�� �7�R�U�X�Q�� �i�O�W�D�O�� ��������-�E�H�Q�� �P�p�U�W�� �3-
�K�X�O�O�i�P�� ���'�� �V�]�H�L�]�P�L�N�X�V�� �D�G�D�W�W�|�P�E�K�|�]���� �D�P�H�O�\�Q�H�N�� �H�J�\�L�N�� �I���� �F�p�O�M�D�� �D�]�� �D�O�D�S�K�H�J�\�V�p�J�L�� �N�p�S�]���G�P�p�Q�\�H�N�� �p�V�� �V�]�H�U�N�H�]�H�W�H�N��
�V�]�H�L�]�P�L�N�X�V���O�H�N�p�S�H�]�p�V�H���Y�R�Ot. 

�$�]�� �~�M�� �D�G�D�W�U�H�Q�G�V�]�H�U���� �I�L�J�\�H�O�H�P�E�H�� �Y�p�Y�H�� �D�]�� �H�O�p�U�K�H�W���� �I�~�U�i�V�L�� �D�G�D�W�R�N�D�W�� �L�V���� �D�� �1�\�X�J�D�W-�0�H�F�V�H�N�� �p�V�� �H�O���W�H�U�H�L�Q�H�N��
�I�|�O�G�W�D�Q�L-�V�]�H�U�N�H�]�H�W�L���P�R�G�H�O�O�M�p�W���V�]�i�P�R�V���Y�R�Q�D�W�N�R�]�i�V�E�D�Q���N�L�H�J�p�V�]�t�W�L�����L�O�O�H�W�Y�H���S�R�Q�W�R�V�t�W�M�D�����$�]���H�O���]�H�W�H�V���I�|�O�G�W�D�Q�L���p�U�W�H�O�P�H�]�p�V��
�V�R�U�i�Q�� �K�i�U�R�P�� �D�O�D�S�Y�H�W���� �I�R�Q�W�R�V�V�i�J�~�� �I�|�O�G�W�D�Q�L�� �K�R�U�L�]�R�Q�W���²  �D�O�M�]�D�W�W�H�W������ �P�L�R�F�p�Q�� �W�H�W���� �p�V�� �S�D�Q�Q�y�Q�L�D�L�� �W�H�W�����²  �p�U�W�H�O�P�H�]�p�V�H��
�W�|�U�W�p�Q�W�� �P�H�J�� �D�� �V�]�H�L�]�P�L�N�X�V�� �I�i�F�L�H�V���� �D�� �W�R�P�R�J�U�D�I�L�N�X�V�� �V�H�E�H�V�V�p�J�W�p�U���� �Y�D�O�D�P�L�Q�W�� �D�� �U�H�Q�G�H�O�N�H�]�p�V�U�H�� �i�O�O�y�� �I�~�U�i�V�L�� �D�G�D�W�E�i�]�L�V��
�I�L�J�\�H�O�H�P�E�H�Y�p�W�H�O�p�Y�H�O���� �$�� �V�]�H�L�]�P�L�N�X�V�� �p�U�W�H�O�P�H�]�p�V�� �D�O�D�S�M�i�Q�� �D�� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �p�V�� �D�� �S�D�Q�Q�y�Q�L�D�L�� �|�V�V�V�]�O�H�W�� �N�|�]�W�� �P�D�U�N�i�Q�V��
�V�]�|�J- �p�V���H�U�R�]�L�y�V���G�L�V�]�N�R�U�G�D�Q�F�L�D���P�X�W�D�W�K�D�W�y���N�L���D���1�\�X�J�D�W-�0�H�F�V�H�N���G�p�O�L���H�O���W�H�U�p�E�H�Q�����)�L�J�\�H�O�H�P�E�H���Y�p�Y�H���H�]�H�Q���H�U�H�G�P�p�Q�\�W����
�W�R�Y�i�E�E�i���D���I�~�U�i�V�L���D�G�D�W�R�N���N�U�L�W�L�N�D�L���i�W�p�U�W�p�N�H�O�p�V�p�W���L�V�����D���0�H�F�V�H�N�D�O�M�D-�i�U�R�N���W�H�U�•�O�H�W�p�Q���D���N�R�U�i�E�E�D�Q���M�H�O�]�H�W�W�Q�p�O���>���@���O�p�Q�\�H�J�H�V�H�Q��
vastagabb (60�±�������� �P���� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �|�V�V�]�O�H�W�� �M�H�O�H�Q�O�p�W�H�� �L�J�D�]�R�O�K�D�W�y���� �7�R�Y�i�E�E�L�� �I�R�Q�W�R�V���H�U�H�G�P�p�Q�\�� �D�� �Q�H�J�\�H�G�L�G���V�]�D�N�L��
�|�V�V�]�O�H�W�H�Q���E�H�O�•�O���P�H�J�I�L�J�\�H�O�K�H�W�����V�]�H�L�]�P�L�N�X�V���I�i�F�L�H�V�H�N���p�V���D���I�~�U�i�V�R�N�E�D�Q���H�O�N�•�O�|�Q�t�W�K�H�W�����I���E�E���O�L�W�R�O�y�J�L�D�L���H�J�\�V�p�J�H�N���N�|�]�W�L���M�y��
�N�R�U�U�H�O�i�F�L�y�� ���P�H�J�I�H�O�H�O���� �U�p�V�]�O�H�W�H�V�V�p�J�&�� �O�L�W�R�O�y�J�L�D�L�� �O�H�t�U�i�V�� �H�O�p�U�K�H�W���V�p�J�H�� �H�V�H�W�p�Q������ �D�P�L�� �O�H�K�H�W���V�p�J�H�W�� �W�H�U�H�P�W�� �D��
�Q�H�J�\�H�G�L�G���V�]�D�N�L���|�V�V�]�O�H�W���W�R�Y�i�E�E�L���E�H�O�V�����W�D�J�R�O�i�V�i�U�D�� 

�$�� �N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�H�Q�� �N�L�H�P�H�O�N�H�G���� �M�H�O�H�Q�W���V�p�J�&�� �I�|�O�G�W�D�Q�L�� �K�R�U�L�]�R�Q�W�R�N�� �p�U�W�H�O�P�H�]�p�V�H�� �P�H�O�O�H�W�W�� �H�O�Y�p�J�H�]�W�•�N�� �D�� �I���E�E��
�Y�H�W���N���Y�H�W���]�y�Q�i�N���p�U�W�H�O�P�H�]�p�V�p�W���L�V���� �$�]���H�O�Y�p�J�]�H�W�W���V�]�H�U�N�H�]�H�W�L���p�U�W�H�O�P�H�]�p�V���|�V�V�]�H�V�V�p�J�p�E�H�Q���P�H�J�H�U���V�t�W�L�����L�O�O�H�W�Y�H���S�R�Q�W�R�V�t�W�M�D��
�>���@�� �i�O�W�D�O�� �i�E�U�i�]�R�O�W�� �V�]�H�U�N�H�]�H�W�L�� �H�O�H�P�H�N�� �K�H�O�\�]�H�W�p�W���� �p�V�� �V�]�i�P�R�V�� �W�R�Y�i�E�E�L�� �H�O�H�P�P�H�O�� �N�L�� �L�V�� �H�J�p�V�]�t�W�L�� �D�]�W���� �)�L�J�\�H�O�H�P�E�H�� �Y�p�Y�H��
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�P�R�G�H�O�O�H�]�p�V�L���P�X�Q�N�i�N�Q�D�N���L�V���P�H�J�K�D�W�i�U�R�]�y���M�H�O�H�Q�W���V�p�J�&���E�H�P�H�Q�H�W�L���D�G�D�W�U�H�Q�G�V�]�H�U�p�•�O���V�]�R�O�J�i�O�K�D�W�� 

�$�]�� �H�O�Y�p�J�]�H�W�W�� �N�X�W�D�W�i�V�� �D�� �1�\�X�J�D�W-�0�H�F�V�H�N�� �G�p�O�L�� �H�O���W�H�U�p�E�H�Q�� �P�D�U�N�i�Q�V�� �Q�H�R�W�H�N�W�R�Q�L�N�X�V�� �D�N�W�L�Y�L�W�i�V�W�� �L�J�D�]�R�O�W�� �W�|�E�E��
�V�]�H�U�N�H�]�H�W�L���H�O�H�P���P�H�Q�W�p�Q���L�V�����P�L�Q�G�H�Q�H�N�H�O���W�W���D���0�H�F�V�H�N�D�O�M�D-�|�Y���P�H�Q�W�p�Q���p�V���D�]���~�J�\�Q�H�Y�H�]�H�W�W���Ä�G�p�O�L���S�L�N�N�H�O�\���|�Y�´���W�H�U�•�O�H�W�p�Q����
�$���Q�\�X�J�D�W�L���H�O���W�p�U�E�H�Q���Q�H�R�W�H�N�W�R�Q�L�N�X�V���D�N�W�L�Y�L�W�i�V���D���+�H�W�Y�H�K�H�O�\-�0�D�J�\�D�U�V�]�p�N-�Y�H�W���]�y�Q�D���P�H�Q�W�p�Q���Y�D�O�y�V�]�t�Q�&�V�t�W�K�H�W������ 

Kulcsszavak: 2D SH-�K�X�O�O�i�P���U�H�I�O�H�[�L�y�V���V�]�H�L�]�P�L�N�X�V���N�X�W�D�W�i�V�����1�\�X�J�D�W-Mecsek, szeizmikus 
�p�U�W�H�O�P�H�]�p�V�����I�|�O�G�W�D�Q�L���K�R�U�L�]�R�Q�W�R�N�����Y�H�W���N�����Q�H�R�W�H�N�W�R�Q�L�N�D 

Hi �Y�D�W�N�R�]�i�V�R�N 
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A Hetvehely�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V���V�]�H�U�H�S�H���D���1�\�X�J�D�W-Mecsek tektonikai 
�I�H�M�O���G�p�V�W�|�U�W�p�Q�H�W�p�E�H�Q 
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Abstract 

The Hetvehely�±�0�D�J�\�D�U�V�]�p�N�� �)�D�X�O�W�� �Z�D�V�� �I�L�U�V�W�� �L�G�H�Q�W�L�I�L�H�G�� �D�V�� �D�� �P�D�M�R�U�� �W�K�U�X�V�W�� �G�X�U�L�Q�J�� �P�D�S�S�L�Q�J�� �D�Q�G�� �G�U�L�O�O�L�Q�J��
carried out in connection with uranium exploration in the Western Mecsek. Later interpretations suggested a 
sinistral strike-slip component.  Based on remapping, new drilling data �²  primarily the stratigraphic sequence of 
borehole BAF-4 stratigraphy �²  and supported by seismic profiles, reveal a ~1500 m Permian normal fault 
overprinted by a 600�±700 m reverse fault related to the Cretaceous�±Neogene inversion. This structural evolution 
indicates that the Western Mecsek represents an inverted graben system, accounting for the marked thickness 
variations of Permian formations across the fault. 

�g�V�V�]�H�I�R�J�O�D�O�y 

A Hetvehely�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�� �D�� �Q�\�X�J�D�W-�P�H�F�V�H�N�L�� �X�U�i�Q�p�U�F�N�X�W�D�W�i�V�K�R�]�� �N�D�S�F�V�R�O�y�G�y�� �W�p�U�N�p�S�H�]�p�V�� �p�V�� �I�~�U�i�V�R�V��
�N�X�W�D�W�i�V�� �V�R�U�i�Q���P�L�Q�W�� �M�H�O�H�Q�W���V�� �I�H�O�W�R�O�y�G�i�V�� �Y�i�O�W�� �L�V�P�H�U�W�W�p���� �.�p�V���E�E�� �V�]�i�P�R�V�� �V�]�H�U�]���� �E�D�O�R�O�G�D�O�L���H�O�W�R�O�y�G�i�V�W�� �L�V�� �I�H�O�W�p�W�H�O�H�]�H�W�W���D��
�V�]�H�U�N�H�]�H�W���P�H�Q�W�p�Q�����$���U�H�D�P�E�X�O�i�O�y���W�p�U�N�p�S�H�]�p�V�����D�]���~�M�D�E�E���I�~�U�i�V�L���D�G�D�W�R�N���± �H�O�V���V�R�U�E�D�Q���D���%�$�)-�����I�~�U�i�V���U�p�W�H�J�V�R�U�D���± �p�V���D��
�S�H�U�P�� �U�p�W�H�J�V�R�U�Q�D�N�� �D�� �V�]�H�U�N�H�]�H�W�� �N�p�W�� �R�O�G�D�O�i�Q�� �P�X�W�D�W�N�R�]�y�� �N�•�O�|�Q�E�V�p�J�H�� �D�O�D�S�M�i�Q�� ���P�H�J�W�i�P�R�J�D�W�Y�D�� �D�]�� �~�M�D�E�E�� �V�]�H�L�]�P�L�N�X�V��
�P�p�U�p�V�H�N�� �D�G�D�W�D�L�Y�D�O���� �D�� �W�|�U�p�V�� �P�H�Q�W�p�Q�� �a���������� �P�p�W�H�U�� �I�•�J�J���O�H�J�H�V�� �N�R�P�S�R�Q�H�Q�V�&�� �S�H�U�P�L�� �V�]�L�Q�V�]�H�G�L�P�H�Q�W�� �Q�R�U�P�i�O�� �Y�H�W���W���� �D��
�N�U�p�W�D�±�Q�H�R�J�p�Q���L�Q�Y�H�U�]�L�y�K�R�]���N�|�W�Y�H���S�H�G�L�J���a���������P�p�W�H�U�H�V���L�Q�Y�H�U�]���Y�H�W���W���V�]�H�U�N�H�V�]�W�H�W�W�•�Q�N�����(�]�]�H�O���P�H�J�R�O�G�y�G�L�N���D���%�•�N�N�|�V�G�L-
�W�|�U�p�V���p�V���D���I�R�O�\�W�D�W�i�V�i�Q�D�N���W�&�Q�����+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V���H�O�O�H�Q�W�p�W�H�V���H�O�P�R�]�G�X�O�i�V�i�Q�D�N���S�U�R�E�O�p�P�i�M�D���L�V�����)�L�J�\�H�O�H�P�E�H��
�Y�p�Y�H�����K�R�J�\���D���0�H�F�V�H�N���G�p�O�L���K�D�W�i�U�i�Q���D���0�H�F�V�H�N�D�O�M�D-�I�H�O�W�R�O�y�G�i�V���H�]�]�H�O���P�H�J�H�J�\�H�]�����G�L�Q�D�P�L�N�i�W���P�X�W�D�W�����D���1�\�X�J�D�W-Mecsek 
�P�L�Q�W���L�Q�Y�H�U�]�� �i�U�R�N�V�]�H�U�N�H�]�H�W�� �M�H�O�H�Q�L�N�� �P�H�J���� �D�P�L�� �P�D�J�\�D�U�i�]�D�W�R�W�� �D�G�� �D�� �S�H�U�P�L���I�R�U�P�i�F�L�y�N�Q�D�N�� �D�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-
�W�|�U�p�V���N�p�W���R�O�G�D�O�i�Q���P�X�W�D�W�N�R�]�y���M�H�O�H�Q�W���V���Y�D�V�W�D�J�V�i�J�N�•�O�|�Q�E�V�p�J�p�U�H is. 

Kulcsszavak: Nyugat-�0�H�F�V�H�N�����W�H�N�W�R�Q�L�N�D�����S�H�U�P�����L�Q�Y�H�U�]���i�U�R�N�V�]�H�U�N�H�]�H�W�� 

�%�H�Y�H�]�H�W�� 

A Nyugat-�0�H�F�V�H�N�� �I���� �W�|�P�H�J�p�W�� �D�� �.���Y�i�J�y�V�]���O���V�L�±�S�H�U�L�D�Q�W�L�N�O�L�Q�i�O�L�V�� �D�O�N�R�W�M�D���� �p�V�]�D�N�L���V�]�i�U�Q�\�i�Q�� �N�L�V�H�E�E��
�U�H�G���N�N�H�O�����6�]�H�U�N�H�]�H�W�L���K�D�W�i�U�D���G�p�O�H�Q���D���0�H�F�V�H�N�D�O�M�D���G�L�V�]�O�R�N�i�F�L�y�V���|�Y����1�����i�E�U�D�����W�p�U�N�p�S�������(�]���D���V�R�N�V�]�R�U���I�H�O�~�M�X�O�W��
�W�H�N�W�R�Q�L�N�D�L���]�y�Q�D���D���S�H�U�L�D�Q�W�L�N�O�L�Q�i�O�L�V���G�p�O�L���V�]�i�U�Q�\�i�Q�D�N���X�U�i�Q�p�U�F-telepei miatt kiemelten megkutatott, ismert.  

�$�]�� �p�U�F�N�X�W�D�W�i�V�� �D�� �S�H�U�L�D�Q�W�L�N�O�L�Q�i�O�L�V�W�y�O�� �Q�\�X�J�D�W�U�D���� �'�L�Q�Q�\�H�E�H�U�N�L�±�*�\�&�U�&�I�&�� �N�|�U�Q�\�p�N�p�Q�� �I�H�O�V�]�t�Q�U�H�� �E�~�Y�y��
�S�H�U�P�L�� �N�p�S�]���G�P�p�Q�\�H�N�H�W���L�V�� �P�H�J�F�p�O�R�]�W�D���� �$���W�p�U�N�p�S�H�]�p�V�L�� �p�V�� �I�~�U�i�V�L�� �D�G�D�W�R�N���± �D�� �N�U�L�V�W�i�O�\�R�V�� �D�O�D�S�K�H�J�\�V�p�J�� �p�V�� �D��
�S�H�U�P�L�� �N�p�S�]���G�P�p�Q�\�H�N�� �P�p�O�\�V�p�J�p�E�H�Q�� �P�X�W�D�W�N�R�]�y�� �N�•�O�|�Q�E�V�p�J�H�N���± �D�O�D�S�M�i�Q�� �Q�\�L�O�Y�i�Q�Y�D�O�y�Y�i�� �Y�i�O�W���� �K�R�J�\�� �D��
�S�H�U�L�D�Q�W�L�N�O�L�Q�i�O�L�V�� �p�V�� �D�� �G�L�Q�Q�\�H�E�H�U�N�L�� �W�H�U�•�O�H�W�� �N�|�]�|�W�W�� �M�H�O�H�Q�W���V�� �H�O�P�R�]�G�X�O�i�V�V�D�O�� �W�H�N�W�R�Q�L�N�D�L�� �K�D�W�i�U�Q�D�N�� �N�H�O�O��
�K�~�]�y�G�Q�L�D�� ��1���� �i�E�U�D���� �$�� �p�V�� �%�� �V�]�H�O�Y�p�Q�\������ �D�P�L�� �N�|�]�Y�H�W�O�H�Q�•�O�� �Q�H�P�� �L�V�P�H�U�W�� �V�H�P�� �N�L�E�~�Y�i�V�E�y�O���� �V�H�P�� �I�~�U�i�V�E�y�O���� �$��
�%�•�N�N�|�V�G�L-�Y�|�O�J�\���� �P�L�Q�W�� �P�R�U�I�R�O�y�J�L�D�L�� �E�p�O�\�H�J�� �N�t�Q�i�O�N�R�]�R�W�W�� �D�� �W�|�U�p�V�� �H�O�K�H�O�\�H�]�p�V�p�U�H���� �$�� �V�]�D�N�L�U�R�Galomba 
�%�•�N�N�|�V�G�L-�W�|�U�p�V�� �Q�p�Y�H�Q���� �P�L�Q�W�� �N�H�O�H�W�L�� �G���O�p�V�&�� �Q�R�U�P�i�O�� �Y�H�W���� �Y�R�Q�X�O�W�� �E�H���� �D�P�H�O�\�Q�H�N�� �p�V�]�D�N�L�� �I�R�O�\�W�D�W�i�V�D�N�p�Q�W��
�K�~�]�W�i�N���P�H�J���D���.�R�U�S�i�G�L-�W�|�U�p�V�W����1�����i�E�U�D�������8�W�y�E�E�L�W���V�]�L�Q�W�p�Q���Q�R�U�P�i�O���Y�H�W���V�]�H�U�N�H�]�H�W�N�p�Q�W���M�H�O�|�O�L�N�����D�P�H�O�\���P�H�Q�W�p�Q��
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�D���N�R�U�i�E�E�L���I�|�O�G�W�D�Q�L���W�p�U�N�p�S�H�N���V�]�H�U�L�Q�W���D���G�L�Q�Q�\�H�E�H�U�N�L���S�H�U�P���D�O�D�S�K�H�J�\�V�p�J�L���N�L�E�~�Y�i�V�L���W�H�U�•�O�H�W���p�V���D���J�R�U�L�F�D�L���W�U�L�i�V�]��
�N�L�E�~�Y�i�V�L���W�H�U�•�O�H�W���p�U�L�Q�W�N�H�]�L�N���H�J�\�P�i�V�V�D�O�� 

 

1�����i�E�U�D�����$���1�\-�0�H�F�V�H�N���V�]�H�U�N�H�]�H�W�L���Y�i�]�O�D�W�D���p�V���D���.���Y�i�J�y�V�]���O���V�L���+�R�P�R�N�N�����W�D�J�R�]�D�W�D�L�Q�D�N���Y�D�V�W�D�J�V�i�J�Y�L�V�]�R�Q�\�D�L��
�%�D�U�D�E�i�V�����%�D�U�D�E�i�V�Q�p���6�W�X�K�O��0 �D�O�D�S�M�i�Q�����P�y�G�R�V�t�W�Y�D�����N�L�H�J�p�V�]�t�W�Y�H�����$�]���$-�$�¶���V�]�H�O�Y�p�Q�\���D���-�D�N�D�E�K�H�J�\�L��

�)���N�R�Q�J�O�R�P�H�U�i�W�X�P���V�]�L�Q�W�M�p�K�H�]���L�J�D�]�t�W�Y�D���P�X�W�D�W�M�D���E�H���D���.���Y�i�J�y�V�]���O���V�L���)�R�U�P�i�F�L�y���W�D�J�R�]�D�W�D�L�W�� 
PEM �0�y�U�i�J�\�L���*�U�i�Q�L�W����K �R���.�R�U�S�i�G�L���)������Gyf �*�\�&�U�&�I�&�L���)������Cse Cserdi F. Bo Bodai F., b Bakonyai T., kt 

�.���Y�i�J�y�W�|�W�W�|�V�L���7������c �&�V�U�N�~�W�L���p�V���7�y�W�Y�i�U�L���7������Jh Jakabhegyi F., T2
1 �D�O�V�y-�N�|�]�p�S�V�����W�U�L�i�V�]����T2

2 �N�|�]�p�S�V��-�W�U�L�i�V�]����J1 �D�O�V�y��
jura, PlM �P�L�R�F�p�Q����Pl �S�D�Q�Q�y�Q�L�D�L 

�e�V�]�D�N�L�±�p�V�]�D�N�Q�\�X�J�D�W�L�� �L�U�i�Q�\�E�D�Q�� �P�i�U�� �D�]�� �p�U�F�N�X�W�D�W�i�V�� �N�R�U�D�L�� �V�]�D�N�D�V�]�i�E�D�Q�� �L�V�P�H�U�W�W�p�� �Y�i�O�W�� �D�]�� �D�� �M�H�O�H�Q�W���V��
�O�p�S�W�p�N�&�� �I�H�O�W�R�O�y�G�i�V���� �D�P�H�O�\�� �D�� �1�\�X�J�D�W-�0�H�F�V�H�N�� �V�]�H�U�N�H�]�H�W�L�� �O�H�K�D�W�i�U�R�O�i�V�i�U�D�� �D�O�N�D�O�P�D�V�����:�p�E�H�U��[2] szerint a 
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�I�H�O�W�R�O�y�G�i�V�� �K�R�V�V�]�D�� �p�V�� �Ä�F�V�D�S�i�V�D�� �+�H�W�Y�H�K�H�O�\�² �0�D�J�\�D�U�V�]�p�N�� �Y�R�Q�D�O�N�p�Q�W�� �S�U�R�J�Q�R�V�]�W�L�]�i�O�K�D�W�y���� �D�]�� �H�J�p�V�]�� �K�H�J�\�V�p�J�H�W�� �p�U�L�Q�W����
�M�H�O�H�Q�W���V�p�J�J�H�O�´����Szerinte a Hetvehely�² �0�D�J�\�D�U�V�]�p�N���I�H�O�W�R�O�y�G�i�V�L���Y�R�Q�D�O���p�V���|�Y�H�]�H�W�H���6�]�H�Q�W�N�D�W�D�O�L�Q���L�U�i�Q�\�i�E�D�Q��
�H�J�\���i�W�E�X�N�y���U�H�G���Q�H�N���p�V���i�W�W�R�O�y�G�i�V�L���V�t�N�Q�D�N���L�V���I�H�O�I�R�J�K�D�W�y�� 

�$���I�H�Q�W�L���V�]�H�U�N�H�]�H�W�L���K�D�W�i�U�R�N�N�D�O���N�D�S�F�V�R�O�D�W�R�V���L�V�P�H�U�H�W�K�L�i�Q�\�R�N�����L�O�O�H�W�Y�H���H�O�O�H�Q�W�P�R�Q�G�i�V�R�N�� 
�í �$�� �N�L�O�R�P�p�W�H�U�H�V�� �Q�D�J�\�V�i�J�U�H�Q�G�&�� �Q�R�U�P�i�O�� �H�O�Y�H�W�p�V�&�� �%�•�N�N�|�V�G�L-�W�|�U�p�V�Q�H�N�� �p�V�]�D�N�� �I�H�O�p�� �Q�H�P�� �O�H�K�H�W��

�I�R�O�\�W�D�W�i�V�i�W���W�D�O�i�O�Q�L�� 
�x �$�� �.�R�U�S�i�G�L-�W�|�U�p�V�� �D�� �G�L�Q�Q�\�H�E�H�U�N�L�� �p�V�� �D�� �J�R�U�L�F�D�L�� �W�H�U�•�O�H�W�� �N�|�]�|�W�W�� �M�y�Y�D�O�� �N�L�V�H�E�E�� �P�p�U�W�p�N�&��

�Q�R�U�P�i�O���H�O�Y�H�W�p�V�&�����P�L�Q�W���D���%�•�N�N�|�V�G�L-�W�|�U�p�V�����K�D���H�J�\�i�O�W�D�O�i�Q���O�p�W�H�]�L�N�� 
�x �0�i�V�L�N�� �O�H�K�H�W���V�p�J���� �K�R�J�\�� �E�H�O�H�I�X�W�� �D�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�E�H�� ���I�H�O�W�R�O�y�G�i�V�E�D������

�D�P�L���Y�L�V�]�R�Q�W�����������P���L�Q�Y�H�U�]���H�O�Y�H�W�p�V�&�� 
�í �$�� �%�•�N�N�|�V�G�L- �p�V�� �D�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�� �P�H�Q�W�p�Q�� �Q�D�J�\�V�i�J�U�H�Q�G�L�O�H�J�� �H�O�W�p�U���� �Y�D�V�W�D�J�V�i�J�~��

�S�H�U�P���U�p�W�H�J�V�R�U���p�U�L�Q�W�N�H�]�L�N���H�J�\�P�i�V�V�D�O�� 
�x �$�� �Y�H�W���V�]�H�U�N�H�]�H�W�H�N�� �P�D�J�\�D�U�i�]�]�i�N�� �D�� �S�H�U�P�L�� �U�p�W�H�J�H�N�� �P�H�J�M�H�O�H�Q�p�V�L�� �V�]�L�Q�W�M�p�E�H�Q��

�P�X�W�D�W�N�R�]�y�� �H�O�W�p�U�p�V�W���� �G�H�� �Q�H�P�� �D�G�Q�D�N�� �Y�i�O�D�V�]�W�� �D�� �U�p�W�H�J�V�R�U�� �M�H�O�H�Q�W���V�� �Y�D�V�W�D�J�V�i�J-
�N�•�O�|�Q�E�V�p�J�p�U�H���D���W�|�U�p�V�H�N���N�p�W���R�O�G�D�O�i�Q�� 

�x �0�H�J�R�O�G�i�V�� �O�H�K�H�W���� �K�D�� �H�O�W�R�O�y�G�i�V�W�� �I�H�O�W�p�W�H�O�H�]�•�Q�N����[3], [4], [5]. A Hetvehely�±
�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V���+�H�W�Y�H�K�H�O�\���N�|�U�Q�\�p�N�p�Q���M�y�O���P�H�J�N�X�W�D�W�R�W�W�����Q�p�J�\���I�~�U�i�V���K�D�U�i�Q�W�R�O�W�D���p�V��
�D���I�H�O�V�]�t�Q�H�Q���L�V���D�O�D�S�K�H�J�\�V�p�J�L���N�p�S�]���G�P�p�Q�\�H�N���W�D�O�i�O�K�D�W�y�N�����$���W�U�L�i�V�]���I�R�U�P�i�F�L�y�N���W�p�U�N�p�S�L��
�P�H�J�M�H�O�H�Q�p�V�H�� �D�� �W�|�U�p�V�� �N�p�W�� �R�O�G�D�O�i�Q�� �Q�p�K�i�Q�\�� �V�]�i�]�� �P�p�W�H�U�H�V�� �H�O�W�R�O�y�G�i�V�U�D�� �L�V�� �X�W�D�O�K�D�W����
�$�]�R�Q�E�D�Q�� �D�� �W�H�U�•�O�H�W�� �G���O�p�V�Y�L�V�]�R�Q�\�D�L�W�� �I�L�J�\�H�O�H�P�E�H�� �Y�p�Y�H�� �P�H�J�V�]�H�U�N�H�V�]�W�K�H�W������ �K�R�J�\�� �D�]��
�L�V�P�H�U�W�� �J�H�R�P�H�W�U�L�i�M�~�� �p�V�� �P�p�U�W�p�N�&�� �I�H�O�W�R�O�y�G�i�V�� �S�R�Q�W�R�V�D�Q�� �R�O�\�D�Q�� �P�p�U�W�p�N�&���O�i�W�V�]�y�O�D�J�R�V 
�H�O�W�R�O�y�G�i�V�W���H�U�H�G�P�p�Q�\�H�]�����P�L�Q�W���D�P�L���D���I�|�O�G�W�D�Q�L���W�p�U�N�p�S�H�Q���M�H�O�H�Q�W�N�H�]�L�N�� 

�x �$�]�� �H�O�W�p�U���� �Y�D�V�W�D�J�V�i�J�~�� �S�H�U�P�L�� �U�p�W�H�J�V�R�U�R�N�� �p�U�L�Q�W�N�H�]�p�V�p�W�� �W�H�K�i�W�� �F�V�D�N�� �R�O�\�D�Q�� �H�O�W�R�O�y�G�i�V�V�D�O��
�P�D�J�\�D�U�i�]�K�D�W�M�X�N���� �D�P�H�O�\�� �D�� �1�\�X�J�D�W-�0�H�F�V�H�N�� �N�U�p�W�D�� �V�]�H�U�N�H�]�H�W�D�O�D�N�X�O�i�V�i�W�� �P�H�J�H�O���]�W�H����
�,�O�\�H�Q�� �W�U�L�i�V�]�±�M�X�U�D�� �W�H�N�W�R�Q�L�N�D�L�� �H�V�H�P�p�Q�\�U���O�� �Q�L�Q�F�V�H�Q�H�N�� �D�G�D�W�R�N���� �$�]�� �H�O�W�R�O�y�G�i�V�Q�D�N��
�H�O�O�H�Q�W�P�R�Q�G���D���W�|�U�p�V���J�H�R�P�H�W�U�L�i�M�D���± �O�D�S�R�V���G���O�p�V�V�]�|�J�H���± is; 

�x �%�D�U�D�E�i�V���� �%�D�U�D�E�i�V�Q�p��[1] �W�p�U�N�p�S�p�Q�� ��1���� �i�E�U�D���� �D�� �Ä�%�•�N�N�|�V�G�L�� �W�|�U�p�V�Y�R�Q�D�O�´���± ami 
�.�R�U�S�i�G�L-�W�|�U�p�V�N�p�Q�W�� �I�R�O�\�W�D�W�y�G�L�N���±, a Hetvehely�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�W�� �H�O�Y�H�W�L���� �D�]�D�]��
�D�Q�Q�i�O�� �I�L�D�W�D�O�D�E�E���� �(�]�� �D�� �P�H�J�R�O�G�i�V�� �N�L�]�i�U�Q�i���� �K�R�J�\�� �D�� �%�•�N�N�|�V�G�L-�W�|�U�p�V�V�H�O���± mint 
�V�]�L�Q�V�]�H�G�L�P�H�Q�W�� �Y�H�W���Y�H�O���± �P�D�J�\�D�U�i�]�]�X�N�� �D�� �S�H�U�P�L�� �U�p�W�H�J�V�R�U�� �Y�D�V�W�D�J�V�i�J�N�•�O�|�Q�E�V�p�J�p�W�� �D��
�W�|�U�p�V���N�p�W���R�O�G�D�O�i�Q�� 

�í A BAF-���� �I�~�U�i�V�E�D�Q�� �D�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�� �Y�i�U�W�� �P�p�O�\�V�p�J�p�E�H�Q�� �D�� �I�H�O�W�R�O�y�G�i�V�� �K�H�O�\�H�W�W��
�M�H�O�H�Q�W���V���U�p�W�H�J�N�L�P�D�U�D�G�i�V���P�X�W�D�W�N�R�]�R�W�W�����D���&�V�H�U�G�L���)�R�U�P�i�F�L�y���± �D�P�H�O�\�H�W���D���F�V�D�S�i�V�L�U�i�Q�\�E�D�Q�������������P��
�W�i�Y�R�O�V�i�J�E�D�Q�� �O�p�Y���� �;�9���� �V�]�H�U�N�H�]�H�W�N�X�W�D�W�y�� �I�~�U�i�V�� ���������� �P�� �Y�D�V�W�D�J�V�i�J�E�D�Q�� �K�D�U�i�Q�W�R�O�W���±���� �P�L�Q�G�|�V�V�]�H��
�����������P���Y�D�V�W�D�J�V�i�J�~�����$�Q�Q�D�N�����K�R�J�\���D���N�L�Y�p�N�R�Q�\�R�G�i�V���Q�H�P���W�H�N�W�R�Q�L�N�D�L���H�U�H�G�H�W�&�����H�U���V�H�Q���H�O�O�H�Q�W�P�R�Q�G����
�K�R�J�\�� �D�� �I�R�U�P�i�F�L�y�� �Y�D�V�W�D�J�V�i�J�D�� �D�� �W�|�U�p�V�W���O�� �Q�\�X�J�D�W�U�D���� �D�� �Y�p�N�R�Q�\�D�E�E�� �N�L�I�H�M�O���G�p�V�&�� �G�L�Q�Q�\�H�E�H�U�N�L��
�W�H�U�•�O�H�W�H�Q���L�V���P�H�J�K�D�O�D�G�M�D���D�����������P�p�W�H�U�W�����P�L�Q�W���S�O�����D���;�,�,�,�����V�]�H�U�N�H�]�H�W�N�X�W�D�W�y���I�~�U�i�V�E�D�Q����2�����i�E�U�D�����Ä�$�´��
�V�]�H�O�Y�p�Q�\���� 

�í �$�� �.���Y�i�J�y�V�]���O���V�L�� �)�R�U�P�i�F�L�y�� �W�D�J�R�]�D�W�D�L���± �D�P�H�O�\�H�N�� �H�O�V���V�R�U�E�D�Q�� �U�H�G�R�[-�Y�L�V�]�R�Q�\�D�L�N�� �D�O�D�S�M�i�Q��
�N�•�O�|�Q�E�|�]�Q�H�N���H�J�\�P�i�V�W�y�O���± �H�O�W�p�U�����N�R�U�D�L���G�L�D�J�H�Q�H�W�L�N�X�V���p�V���G�L�D�J�H�Q�H�W�L�N�X�V���J�H�R�N�p�P�L�D�L���I�i�F�L�H�V�H�N [6]: a 
�I�R�U�P�i�F�L�y���O�H�U�D�N�y�G�i�V�i�W���N�|�Y�H�W�����•�O�H�G�p�N�K�L�i�Q�\�R�V���L�G���V�]�D�N�E�D�Q���D���Q�|�Y�p�Q�\�L���P�D�U�D�G�Y�i�Q�\�R�N�E�D�Q���J�D�]�G�D�J����
�U�H�G�X�N�i�O�W�� ���V�]�•�U�N�H�� �.���Y�i�J�y�W�|�W�W�|�V�L�� �+�R�P�R�N�N������ �|�V�V�]�O�H�W�� �N�•�O�|�Q�E�|�]���� �P�p�O�\�V�p�J�L�J�� �R�[�L�G�i�O�y�G�R�W�W���� �Y�i�O�W��
�Y�|�U�|�V�� �V�]�t�Q�&�Y�p�� ���Y�|�U�|�V���&�V�H�U�N�~�W�L�� �p�V�� �O�L�O�D�� �7�y�W�Y�i�U�L�� �+�R�P�R�N�N�������� �$�� �*�R�U�L�F�D�L���W�H�U�•�O�H�W�H�Q�� �H�]�H�N�� �D�� �U�H�G�R�[-
�I�i�F�L�H�V�H�N���X�J�\�D�Q�~�J�\���P�H�J�M�H�O�H�Q�Q�H�N�����P�L�Q�W���D�]���D�Q�W�L�N�O�L�Q�i�O�L�V���W�H�U�•�O�H�W�p�Q����1�����i�E�U�D�����$���V�]�H�O�Y�p�Q�\�������S�H�G�L�J���D��
�M�y�Y�D�O���Y�p�N�R�Q�\�D�E�E���N�L�I�H�M�O���G�p�V�&���|�V�V�]�O�H�W�Q�H�N���W�H�O�M�H�V���Y�D�V�W�D�J�V�i�J�E�D�Q���R�[�L�G�i�O�y�G�Q�L�D���N�H�O�O�H�W�W���Y�R�O�Q�D�����(�Q�Q�H�N��
�P�D�J�\�D�U�i�]�D�W�i�W���L�V���D���G�L�I�I�H�U�H�Q�F�L�i�O�W���P�H�G�H�Q�F�H�I�H�M�O���G�p�V�E�H�Q���N�H�U�H�V�V�•�N�� 

1. A Hetvehely�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V���M�H�O�O�H�J�H���D�]���~�M�D�E�E���D�G�D�W�R�N���L�V�P�H�U�H�W�p�E�H�Q�� 

�$�]�� �X�U�i�Q�p�U�F�N�X�W�D�W�i�V�� �V�R�U�i�Q�� �D�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�W�� �K�D�U�i�Q�W�R�O�y�� �I�~�U�i�V�R�N�R�Q�� �N�H�U�H�V�]�W�•�O��
�V�]�H�U�N�H�V�]�W�H�W�W�� �V�]�H�O�Y�p�Q�\�H�N�� �P�p�O�\�V�p�J�E�H�Q�� �F�V�D�N�� �P�D�[�L�P�X�P�� �D�� �%�R�G�D�L�� �$�J�\�D�J�N���L�J�� �i�E�U�i�]�R�O�W�i�N�� �D�� �W�H�U�•�O�H�W��
�I�H�O�p�S�t�W�p�V�p�W���� �t�J�\�� �Q�H�P�� �W�&�Q�W�� �I�H�O���� �K�R�J�\�� �D�� �S�H�U�P�L�� �N�p�S�]���G�P�p�Q�\�H�N�E�H�Q���± �D�� �W�|�U�p�V�� �N�p�W�� �R�O�G�D�O�i�Q���P�H�J�O�p�Y���� �M�H�O�H�Q�W���V��
�Y�D�V�W�D�J�V�i�J�N�•�O�|�Q�E�V�p�J�� �P�L�D�W�W���± �Q�R�U�P�i�O�� �H�O�Y�H�W�p�V�W�� �N�H�O�O�H�Q�H�� �i�E�U�i�]�R�O�Q�L���� ���.�L�Y�p�W�H�O�� �O�H�K�H�W�Q�H�� �:�p�E�H�U��[2] 
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nagyszerkez�H�W�L�� �V�]�H�O�Y�p�Q�\�Y�i�]�O�D�W�D���� �D�P�H�O�\�� �P�p�J�� �D�� �N�U�L�V�W�i�O�\�R�V�� �D�O�D�S�K�H�J�\�V�p�J�H�W�� �L�V�� �i�E�U�i�]�R�O�M�D���� �G�H�� �P�L�Y�H�O�� �D�� �N�p�W��
�R�O�G�D�O�i�Q���D�]�R�Q�R�V���Y�D�V�W�D�J�V�i�J�~�Q�D�N���Y�H�W�W�H���D���S�H�U�P�L���U�p�W�H�J�H�N�H�W���± �D�Q�Q�D�N���H�O�O�H�Q�p�U�H�����K�R�J�\���I�~�U�i�V�R�N�����*-7, G-10, G-
�������� �9������ �;�,�,�,���� �p�V�� �;�9���� �V�]�H�U�N�H�]�H�W�N�X�W�D�W�y���� �D�O�D�S�M�i�Q�� �P�i�U�� �L�V�P�H�U�W�� �Y�R�O�W�� �D�� �Y�D�V�W�D�J�V�i�J�N�•�O�|�Q�E�V�p�J���±, abban a 
�V�]�H�O�Y�p�Q�\�E�H�Q���V�H�P���M�H�O�H�Q�L�N���P�H�J���D���Q�R�U�P�i�O���H�O�Y�H�W�p�V���� 

A BAF-���� �I�~�U�i�V�� �I�H�Q�W�H�E�E�� �L�V�P�H�U�W�H�W�H�W�W�� �Y�i�U�D�W�O�D�Q�� �U�p�W�H�J�V�R�U�i�Q�D�N�� �R�N�i�U�D�� �N�H�U�H�V�Y�H�� �D�� �Y�i�O�D�V�]�W���� �~�J�\��
�V�]�H�U�N�H�V�]�W�H�W�W�H�P�� �P�H�J�� �D�� �N�R�U�i�E�E�L�� �V�]�H�O�Y�p�Q�\�H�N�H�W���� �K�R�J�\���D�� �.�R�U�S�i�G�L�� �+�R�P�R�N�N���L�J�� �M�X�W�y�� �;�9���� �V�]�H�U�N�H�]�H�W�N�X�W�D�W�y��
�I�~�U�i�V���U�p�W�H�J�V�R�U�i�W���E�H�Y�H�W�t�W�Y�H���D�]���D�O�V�y�E�E���S�H�U�P�L���I�R�U�P�i�F�L�y�N���L�V���P�H�J�M�H�O�H�Q�M�H�Q�H�N����2�����i�E�U�D�����&���V�]�H�O�Y�p�Q�\�������(�]�]�H�O���Y�i�O�W��
�O�i�W�K�D�W�y�Y�i���� �K�R�J�\�� �D�� �S�H�U�P�L�� �U�p�W�H�J�H�N�E�H�Q�� �P�p�J�� �~�J�\�� �L�V�� �Q�R�U�P�i�O�� �H�O�Y�H�W�p�V�� �M�H�O�H�Q�W�N�H�]�L�N���� �K�R�J�\�� �D�� �I�H�O�H�W�W�•�N�� �W�H�O�H�S�•�O����
�W�U�L�i�V�]�� �N�p�S�]���G�P�p�Q�\�H�N�� �a�������� �P�p�W�H�U�� �L�Q�Y�H�U�]�� �H�O�Y�H�W�p�V�W���± �U�i�W�R�O�y�G�i�V�W���± �M�H�O�H�]�Q�H�N���� �+�D�� �D�� �������� �P�� �U�i�W�R�O�y�G�i�V�W��
�Ä�Y�L�V�V�]�D�Y�H�W�M�•�N�´���� �D�N�N�R�U�� �D�]�� �L�G���V�H�E�E�� �S�H�U�P�L�� �N�p�S�]���G�P�p�Q�\�H�N�E�H�Q���� �L�O�O�H�W�Y�H�� �D�� �N�U�L�V�W�i�O�\�R�V�� �D�O�D�S�K�H�J�\�V�p�J��
�I�H�O�V�]�t�Q�p�E�H�Q�� �a���������� �P�p�W�H�U�H�V�� �Q�R�U�P�i�O�� �H�O�Y�H�W�ps mutatkozik (2���� �i�E�U�D���� �Ä�'�´�� �V�]�H�O�Y�p�Q�\������ �$�]�D�]�� �D�� �W�|�U�p�V�� �D�� �S�H�U�P�L��
�•�O�H�G�p�N�J�\�&�M�W���� �P�H�G�H�Q�F�H�� �H�J�\�L�N�� �V�]�L�Q�V�]�H�G�L�P�H�Q�W���� �O�L�V�]�W�U�L�N�X�V�� �Q�R�U�P�i�O�� �S�H�U�H�P�Y�H�W���M�H�� �O�H�K�H�W�H�W�W���� �0�D�M�G�� �D�� �W�|�U�p�V��
�N�U�p�W�D�±�Q�H�R�J�p�Q�� �N�R�P�S�U�H�V�V�]�L�y�V�� �H�U���K�D�W�i�V�U�D�� �E�H�N�|�Y�H�W�N�H�]�H�W�W�� �W�|�E�E�V�]�|�U�L�� �I�H�O�~�M�X�O�i�V�i�Y�D�O�� �|�V�V�]�H�V�V�p�J�p�E�H�Q�� �a��������
�P�p�W�H�U���U�i�W�R�O�y�G�i�V���W�|�U�W�p�Q�W�����(�]���D�]���H�O�P�R�]�G�X�O�i�V���D�]���L�G���V�H�E�E���S�H�U�P�L���N�p�S�]���G�P�p�Q�\�H�N�E�H�Q���F�V�|�N�N�H�Q�W�H�W�W�H���D���N�R�U�i�E�E�L��
�Q�R�U�P�i�O���H�O�Y�H�W�p�V���P�D�J�D�V�V�i�J�i�W�����D���I�L�D�W�D�O�D�E�E���S�H�U�P�L���N�p�S�]���G�P�p�Q�\�H�N�E�H�Q���S�H�G�L�J���P�i�U���N�R�P�S�H�Q�]�i�O�W�D���D�]�W�����L�O�O�H�W�Y�H���D��
�O�H�J�I�H�O�V���� �U�p�W�H�J�H�N�E�H�Q�� �U�p�W�H�J�L�V�P�p�W�O���G�p�V�W�� �R�N�R�]�R�W�W���� �$�� �Q�R�U�P�i�O�� �Y�H�W���� �P�&�N�|�G�p�V�H�� �D�� �S�H�U�P�� �Y�p�J�p�Q�� �O�H�]�i�U�X�O�W���� �t�J�\�� �D��
�I�H�O�H�W�W�H�� �W�H�O�H�S�•�O���� �I�L�D�W�D�O�D�E�E�� ���W�U�L�i�V�]���� �N�p�S�]���G�P�p�Q�\�H�N�E�H�Q�� �P�i�U�� �F�V�D�N�� �L�Q�Y�H�U�]�� �H�O�P�R�]�G�X�O�i�V�� �M�H�O�H�Q�W�N�H�]�L�N���� �$��
�U�p�W�H�J�V�R�U�E�D�Q�� �D�]�W�� �D�� �S�R�Q�W�R�W���� �D�K�R�O�� �D�� �N�p�W�� �H�O�P�R�]�G�X�O�i�V�� �p�S�S�H�Q�� �N�L�H�J�\�H�Q�O�t�W�L�� �H�J�\�P�i�V�W���� �D�� �U�H�D�N�W�L�Y�i�O�W�� �Y�H�W���N�� �Q�X�O�O�D��
�S�R�Q�W�M�i�Q�D�N�� �Q�H�Y�H�]�]�•�N [7]���� �(�V�H�W�•�Q�N�E�H�Q�� �H�]�� �D�� �%�R�G�D�L�� �$�J�\�D�J�N�|�Y�|�Q�� �E�H�O�•�O�� �W�D�O�i�O�K�D�W�y�� ��2���� �i�E�U�D���� �&�� �V�]�H�O�Y�p�Q�\������
���(�E�E���O���D�]���N�|�Y�H�W�N�H�]�L�N�����K�R�J�\�K�D���D���%�$�)-�����I�~�U�i�V���Q�p�K�i�Q�\���V�]�i�]���P�p�W�H�U�U�H�O���p�V�]�D�N�N�H�O�H�W�H�E�E�U�H���P�p�O�\�•�O�����D�N�N�R�U���~�J�\��
�K�D�U�i�Q�W�R�O�W�D�� �Y�R�O�Q�D�� �D�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�W���� �K�R�J�\�� �V�H�P�� �U�p�W�H�J�K�L�i�Q�\�W���� �V�H�P�� �U�p�W�H�J�L�V�P�p�W�O���G�p�V�W�� �Q�H�P��
tapasztalunk.) 

A Hetvehely�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V���D���U�p�W�H�J�V�R�U�E�D�Q���I�|�O�I�H�O�p���H�J�\�U�H���W�|�E�E���V�t�N�U�D���V�]�p�W�Y�i�O�Y�D���M�H�O�H�Q�W�N�H�]�L�N����2. 
�i�E�U�D, 3�����i�E�U�D �p�V��4�����i�E�U�D). 

2. �$���%�•�N�N�|�V�G�L- �p�V���D���.�R�U�S�i�G�L-�W�|�U�p�V���I�H�O�•�O�Y�L�]�V�J�i�O�D�W�D 

�$�� �%�•�N�N�|�V�G�L- �p�V�� �D�� �.�R�U�S�i�G�L-�W�|�U�p�V�U���O�� �Q�L�Q�F�V�H�Q�H�N�� �~�M�� �D�G�D�W�R�N���� �G�H�� �D�� �W�H�U�•�O�H�W�U���O�� �N�p�V�]�•�O�W�� �~�M�D�E�E���� �Q�D�J�\�R�E�E��
�I�H�O�E�R�Q�W�i�V�~���S�U�H�N�D�L�Q�R�]�R�R�V���D�O�M�]�D�W�W�p�U�N�p�S��[8] (3�����i�E�U�D�����V�]�H�U�N�H�V�]�W�p�V�H���V�R�U�i�Q���D���N�R�U�i�E�E�L���D�G�D�W�R�N�D�W���~�M�U�D�p�U�W�p�N�H�O�W�•�N����
�$���%�•�N�N�|�V�G�L-�W�|�U�p�V���D���I�H�Q�W�H�E�E���t�U�W�D�N���D�O�D�S�M�i�Q���O�H�K�Ht a Hetvehely�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V���I�R�O�\�W�D�W�i�V�D�����K�L�V�]�H�Q���D�]���D��
�P�H�Q�W�p�Q�� �Y�p�J�E�H�P�H�Q�W�� �Q�R�U�P�i�O�� �H�O�Y�H�W�p�V�� �P�H�J�H�J�\�H�]�L�N�� �D�]�]�D�O�� �D�]�� �H�O�Y�H�W�p�V�V�H�O���� �D�P�L�W�� �D�� �N�R�U�i�E�E�L�� �W�p�U�N�p�S�H�N�� �p�V��
�V�]�H�O�Y�p�Q�\�H�N�� �V�]�H�U�N�H�V�]�W�p�V�H�N�R�U�� �L�V�� �P�H�J�D�G�W�D�N�� ��1���� �i�E�U�D���� �$���V�]�H�O�Y�p�Q�\������ �$�� �W�|�U�p�V�� �D�]�R�Q�E�D�Q�� �Q�H�P�� �K�~�]�K�D�W�y�� �P�H�J�� �D�]��
�e�±D-�L�� �F�V�D�S�i�V�~�� �%�•�N�N�|�V�G�L-�Y�|�O�J�\�� �P�H�Q�W�p�Q���� �P�H�U�W�� �D�� �6�]�H�Q�W�O���U�L�Q�F-���� �p�V�� �&�V�H�U�G�L-������ �M�H�O�&�� �I�~�U�i�V�R�N�� �D�O�D�S�K�H�J�\�V�p�J�L��
�U�p�W�H�J�V�R�U�D�� �D�O�D�S�M�i�Q�� �D�� �&�V�R�Q�N�D�P�L�Q�G�V�]�H�Q�W-���� �p�V�� �D�� �1�D�J�\�Y�i�W�\-���� �I�~�U�i�V�� �W�H�U�•�O�H�W�p�W�� �L�V�� �D�� �Q�\�X�J�D�W-mecseki 
�S�H�U�L�D�Q�W�L�N�O�L�Q�i�O�L�V�� �V�]�H�U�N�H�]�H�W�L�� �H�J�\�V�p�J�p�K�H�]��soroljuk (3���� �i�E�U�D������ �$�� �W�|�U�p�V�� �D�O�D�S�K�H�J�\�V�p�J-�I�H�O�V�]�t�Q�L��
�P�H�W�V�]�p�V�Y�R�Q�D�O�i�U�y�O���Q�L�Q�F�V���D�G�D�W�X�Q�N�����P�H�J�V�]�H�U�N�H�V�]�W�K�H�W�����D���K�H�O�H�V�I�D�L���V�]�H�U�S�H�Q�W�L�Q�L�W���W�H�V�W���Q�\�X�J�D�W�L���p�V���N�H�O�H�W�L���R�O�G�D�O�i�Q��
is* (3���� �i�E�U�D). Enne�N�� �D�� �N�H�Y�p�V�V�p�� �I�H�O�W�i�U�W�� �W�H�U�•�O�H�W�Q�H�N�� �D�� �V�]�H�U�N�H�]�H�W�L�� �N�p�S�p�W�� �E�R�Q�\�R�O�t�W�M�D���� �K�R�J�\�� �6�]�H�G�H�U�N�p�Q�\�L��[9] 
�P�p�J���S�R�V�]�W�S�D�Q�Q�y�Q�L�D�L���V�]�H�U�S�H�Q�W�L�Q�L�W���G�L�D�S�t�U-�P�R�]�J�i�V�W���L�V���I�H�O�W�p�W�H�O�H�]�� 

�$�� �.�R�U�S�i�G�L-�W�|�U�p�V�W�� �D�� �N�R�U�i�E�E�L�� �I�|�O�G�W�D�Q�L�� �W�p�U�N�p�S�H�N�H�Q�� �D�� �G�L�Q�Q�\�H�E�H�U�N�L�±�J�\�&�U�&�I�&�L�� �p�V�� �D�� �J�R�U�L�Fai 
�D�O�D�S�K�H�J�\�V�p�J�L�� �N�L�E�~�Y�i�V�L�� �W�H�U�•�O�H�W�� �N�|�]�|�W�W�� �K�~�]�W�i�N�� �P�H�J���� �P�L�Q�W�� �N�|�]�H�O�� �e�±D-�L�� �F�V�D�S�i�V�~���� �N�H�O�H�W�L�� �G���O�p�V�&���� �W�|�E�E�� �V�]�i�]��
�P�p�W�H�U�� �H�O�Y�H�W�p�V�&�� �Q�R�U�P�i�O�� �Y�H�W���W���� �$�� �I�~�U�i�V�L�� �p�V�� �W�p�U�N�p�S�H�]�p�V�L�� �D�G�D�W�R�N�� �D�O�D�S�M�i�Q�� �D�]�R�Q�E�D�Q�� �H�]�� �D�� �N�p�W�� �W�H�U�•�O�H�W�� �H�J�\���± a 
nyugat-�P�H�F�V�H�N�L�� �S�H�U�L�D�Q�W�L�N�O�L�Q�i�O�L�V�� �W�H�Q�J�H�O�\�p�Y�H�O�� �H�J�\�H�]���� �W�H�Q�J�H�O�\�F�V�D�S�i�V�V�D�O�� �p�V��-�G���O�p�V�V�H�O�� �P�H�J�V�]�H�U�N�H�V�]�W�K�H�W�����± 
�S�H�U�L�V�]�L�Q�N�O�L�Q�i�O�L�V�K�R�]�� �W�D�U�W�R�]�L�N�� ��3���� �i�E�U�D������ �.�R�U�S�i�G�L-�W�|�U�p�V�N�p�Q�W�� �F�V�D�N�� �H�J�\�� �N�L�V�H�E�E�� �H�O�Y�H�W�p�V�&�� �Q�R�U�P�i�O�� �Y�H�W����
�V�]�H�U�N�H�V�]�W�K�H�W�����D�������������p�V�������������M�H�O�&���I�~�U�i�V�R�N���N�|�]�|�W�W�� 
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+ 

2�����i�E�U�D�����$���+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�W���K�D�U�i�Q�W�R�O�y���I�~�U�i�V�R�N�R�Q���N�H�U�H�V�]�W�•�O���V�]�H�U�N�H�V�]�W�H�W�W���I�|�O�G�W�D�Q�L���V�]�H�O�Y�p�Q�\�H�N [8]. A 
�'���V�]�H�O�Y�p�Q�\���D���&���V�]�H�O�Y�p�Q�\���N�R�U�D���W�U�L�i�V�]���i�O�O�D�S�R�W�i�W���P�X�W�D�W�M�D�����D���I�H�O�V�]�t�Q�H�Q���D���-�D�N�D�E�K�H�J�\�L���+�R�P�R�N�N����

�E�i�]�L�V�N�R�Q�J�O�R�P�H�U�i�W�X�P�i�Y�D�O�����$���U�H�D�N�W�L�Y�i�O�W���Y�H�W�����Q�X�O�O�D-�S�R�Q�W�M�D���D���&���V�]�H�O�Y�p�Q�\�H�Q���O�i�W�K�D�W�y�� 
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3�����i�E�U�D�����$���1�\-�0�H�F�V�H�N���p�V���e�1�\-�L���H�O���W�H�U�p�Q�H�N���S�U�H�N�D�L�Q�R�]�R�R�V���I�H�G�H�W�O�H�Q���I�|�O�G�W�D�Q�L���W�p�U�N�p�S�H��[8] �D�]���D�O�D�S�K�H�J�\�V�p�J�H�W���H�O�p�U�W��
�I�~�U�i�V�R�N���K�H�O�\�p�Q�H�N���p�V���D���I�|�O�G�W�D�Q�L���V�]�H�O�Y�p�Q�\�H�N���Q�\�R�P�Y�R�Q�D�O�i�E�D���H�V�����I�R�Q�W�R�V�D�E�E���I�~�U�i�V�R�N���M�H�O�p�Q�H�N���D���I�H�O�W�•�Q�W�H�W�p�V�p�Y�H�O 

 

4�����i�E�U�D�����)�|�O�G�W�D�Q�L���V�]�H�O�Y�p�Q�\�H�N���D���+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�H�Q���N�H�U�H�V�]�W�•�O��[8]�����$���V�]�H�O�Y�p�Q�\�H�N���Q�\�R�P�Y�R�Q�D�O�i�W���D��3. 
�i�E�U�D mutatja be. 
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5�����i�E�U�D�����$���S�H�U�P�L���P�H�G�H�Q�F�H�I�H�M�O���G�p�V���p�V���D���P�H�G�H�Q�F�H�S�H�U�H�P�L���O�L�V�]�W�U�L�N�X�V���Y�H�W���N���U�H�D�N�W�L�Y�i�F�L�y�M�i�Y�D�O���N�L�D�O�D�N�X�O�W���L�Q�Y�H�U�]��
�i�U�R�N�V�]�H�U�N�H�]�H�W���P�R�G�H�O�O�M�H 

3. �$���P�H�F�V�H�N�L���S�H�U�P�L���•�O�H�G�p�N�J�\�&�M�W�����P�R�G�H�O�O�M�H 

�:�p�E�H�U��[2] �Q�D�J�\�V�]�H�U�N�H�]�H�W�L�� �V�]�H�O�Y�p�Q�\�Y�i�]�O�D�W�i�E�D�Q�� �O�p�Q�\�H�J�p�E�H�Q�� �H�J�\�� �D�V�]�L�P�P�H�W�U�L�N�X�V�� �I�p�O�i�U�R�N-szerkezet 
�M�H�O�H�Q�L�N���P�H�J�����D�P�L�W���G�p�O�H�Q���D���0�H�F�V�H�N�D�O�M�D���G�L�V�]�O�R�N�i�F�L�y�V���|�Y�����P�L�Q�W���S�H�U�H�P�L���W�|�U�p�V���K�D�W�i�U�R�O�����e�V�]�D�N���I�H�O�p���H�P�H�O�N�H�G����
�D�O�M�]�D�W�R�W�� �p�V�� �H�O�Y�p�N�R�Q�\�R�G�y�� �S�H�U�P�L�� �U�p�W�H�J�V�R�U�W�� �P�X�W�D�W���� �$�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�� �P�L�Q�W�� �S�R�V�]�W-�W�U�L�i�V�]�� �p�V��
pre-�P�L�R�F�p�Q���U�i�W�R�O�y�G�i�V���M�H�O�H�Q�L�N���P�H�J�����/�H�t�U�i�V�D���V�]�H�U�L�Q�W���Ä�V�]�H�U�Y�H�V���N�D�S�F�V�R�O�D�W���O�i�W�V�]�L�N���D���N�U�L�V�W�i�O�\�R�V���D�O�D�S�K�H�J�\�V�p�J�L��
�N�H�U�H�W�� �p�V�� �D�]�� �•�O�H�G�p�N�H�V�� �I�R�U�P�i�F�L�y�N�� �Q�D�J�\�V�]�H�U�N�H�]�H�W�L�� �ª�D�V�]�L�P�P�H�W�U�L�i�M�D�©�� �N�|�]�|�W�W�����7�D�U�W�D�O�P�i�E�D�Q�� �H�]�� �D�]�W�� �M�H�O�H�Q�W�K�H�W�L����
�K�R�J�\�� �D�� �N�U�L�V�W�i�O�\�R�V�� �D�O�D�S�K�H�J�\�V�p�J�H�W�� �p�U�W�� �L�G���V�H�E�E�� �Y�D�U�L�V�]�N�X�V�]�L�� �U�H�J�L�R�Q�i�O�L�V�� �W�|�U�p�V�� �P�H�Q�W�p�Q�� �D�� �'-�L�� �U�p�V�]�H�Q��
�H�U���W�H�O�M�H�V�H�E�E�� �D�� �V�•�O�O�\�H�G�p�V���� �L�W�W�� �N�H�]�G���G�L�N�� �D�� �P�R�O�D�V�]�V�]�H�U�&�� ���%�D�U�D�E�i�V�� �$. 1956) karbon? �²  perm 
�•�O�H�G�p�N�N�p�S�]���G�p�V���p�V���L�W�W���O�H�V�]���D���O�H�J�Y�D�V�W�D�J�D�E�E���D�]���•�O�H�G�p�N���´���9�p�O�H�P�p�Q�\�•�Q�N���V�]�H�U�L�Q�W���D�]���•�O�H�G�p�N�J�\�&�M�W�����H�J�\���R�O�\�D�Q��
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�i�U�R�N�V�]�H�U�N�H�]�H�W���Y�R�O�W�����D�P�H�O�\�Q�H�N���e���1�\��-�L���S�H�U�H�P�Y�H�W���M�H���D���+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�L-�W�|�U�p�V�����G�p�O�L���S�H�U�H�P�Y�H�W���M�H���D��
Mecsekalja-�I�H�O�W�R�O�y�G�i�V���� �$�� �N�U�p�W�i�W�y�O�� �N�H�]�G���G���H�Q���� �W�|�E�E�V�]�|�U�� �U�H�D�N�W�L�Y�i�O�y�G�Y�D���� �P�L�Q�G�N�p�W�� �W�|�U�p�V�� �L�Q�Y�H�U�]�� �Y�H�W���N�p�Q�W��
�P�&�N�|�G�|�W�W�� ��5���� �i�E�U�D������ �$�]�� �•�O�H�G�p�N�N�p�S�]���G�p�V�� �W�~�O�W�H�U�M�H�G�W�� �D�� �S�H�U�H�P�Y�H�W���N�|�Q�� ���p�V�]�D�N�Q�\�X�J�D�W�R�Q�� �D�� �G�L�Q�Q�\�H�E�H�U�N�L�±
�J�R�U�L�F�D�L�� �W�H�U�•�O�H�W�U�H���� �G�p�O�H�Q�� �D�� �1�D�J�\�N�R�]�i�U�±�P�i�U�L�D�N�p�P�p�Q�G�L�� �W�H�U�•�O�H�W�U�H������ �D�K�R�O�� �D�� �O�D�V�V�D�E�E�� �V�•�O�O�\�H�G�p�V�� �Y�p�N�R�Q�\�D�E�E��
�U�p�W�H�J�V�R�U�W�� �H�U�H�G�P�p�Q�\�H�]�H�W�W���� �$�� �1�D�J�\�N�R�]�i�U�±�0�i�U�L�D�N�p�P�p�Q�G�±�E�i�U�L�� �D�O�D�S�K�H�J�\�V�p�J�L�� �Y�R�Q�X�O�D�W�� �P�L�R�F�p�Q�� �H�O�W�R�O�y�G�i�V�V�D�O��
�N�H�U�•�O�W�� �P�D�L�� �K�H�O�\�p�U�H [1]���� �(�]�H�N�� �D�� �S�H�U�H�P�L�� �W�H�U�•�O�H�W�H�N�� �D�� �O�D�V�V�D�E�E�� �V�•�O�O�\�H�G�p�V�� �N�|�Y�H�W�N�H�]�W�p�E�H�Q�� �L�G���V�]�D�N�R�V��
�N�D�S�F�V�R�O�D�W�E�D�Q���i�O�O�W�D�N���D���I�����•�O�H�G�p�N�J�\�&�M�W���Y�H�O�����H�]���P�D�J�\�D�U�i�]�]�D���D���%�R�G�D�L���$�J�\�D�J�N�����1�\-�P�H�F�V�H�N�L���p�V���J�R�U�L�F�D�L�����,�E-
�������H�O�W�p�U�����N�L�I�H�M�O���G�p�V�p�W��[10], �L�O�O�H�W�Y�H���D���G�p�O�L���H�J�\�V�p�J�E�H�Q���D���K�L�i�Q�\�i�W [11]. To�Y�i�E�E�i���D�]���L�G���V�]�D�N�R�V���N�D�S�F�V�R�O�D�W�W�D�O��
�P�D�J�\�D�U�i�]�K�D�W�y�� �D�� �%�R�G�D�L�� �$�J�\�D�J�N���� �I�H�O�V���� �W�D�J�R�]�D�W�D�L�Q�D�N�� �D�� �K�L�i�Q�\�D��[12] �p�V�� �D�� �U�H�G�X�N�i�O�W�� �.���Y�i�J�y�W�|�W�W�|�V�L��
�+�R�P�R�N�N�����H�O���I�R�U�G�X�O�i�V�D���D�]���H�O���W�H�U�H�N���Y�p�N�R�Q�\���U�p�W�H�J�V�R�U�i�E�D�Q�� 

�$���N�R�U�D���M�X�U�D���P�H�F�V�H�N�L���I�p�O�i�U�R�N-szerkezet [13] �G�p�O�L���S�H�U�H�P�Y�H�W���M�H���X�J�\�D�Q�F�V�D�N���D���0�H�F�V�H�N�D�O�M�D-�I�H�O�W�R�O�y�G�i�V��
�V�t�N�M�i�E�D�Q���K�H�O�\�H�]�N�H�G�H�W�W���H�O�����$�]���D�O�V�y���M�X�U�D���U�p�W�H�J�V�R�U���D�]���L�V�P�H�U�W���S�H�U�P�L���H�O���I�R�U�G�X�O�i�V�L���W�H�U�•�O�H�W�H�W���U�p�V�]�E�H�Q���O�H�I�H�G�W�H 0. 
�$���M�X�U�D���V�]�H�U�N�H�]�H�W�D�O�D�N�X�O�i�V���K�D�W�i�V�i�W���D���1�\�X�J�D�W-�0�H�F�V�H�N�L���W�H�U�•�O�H�W�U�H���Q�H�P���L�V�P�H�U�M�•�N�� 
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Abstract 

�7�K�H���F�R�Q�V�R�U�W�L�X�P���R�I���0�(�&�6�(�.�e�5�&���=�U�W�����D�Q�G���(�/�*�2�6�&�$�5���=�U�W�����F�R�Q�G�X�F�W�H�G���D���J�H�R�O�R�J�L�F�D�O���V�X�U�Y�H�\���W�R���L�Q�Y�H�V�W�L�J�D�W�H��
early tectonic movements and near-surface position of the Hetvehely-�0�D�J�\�D�U�V�]�p�N�� �V�W�U�X�F�W�X�U�D�O�� �]�R�Q�H�� �R�I�� �U�H�J�L�R�Q�D�O�O�\��
significant Western Mecsek. The aim of the investigation was to determine whether any traces of activity in the 
structural zone from the recent past could be observed in the young sediments (from 8 �± 6,6 MA from Pannonian 
to the present day) of the area, and whether the near-surface position of the structural zone could be specified. 
Based on archival data, near-surface appearance of Pannonian sediments was assumed in the northern top zone 
�R�I���W�K�H���&�V�H�U�G�L���6�]���O���K�H�J�\�����7�K�H�V�H���Z�H�O�O-layered, nearly horizontal Pannonian sediments were previously exposed in 
�V�X�U�I�D�F�H���H�[�S�R�V�X�U�H�V���D�Q�G���H�[�S�O�R�U�D�W�R�U�\���W�U�H�Q�F�K�H�V���L�Q���W�K�H���D�U�H�D���R�I���W�K�H���.���Y�i�J�y�V�]���O���V���D�Q�W�L�F�O�L�Q�H�����7�R���F�O�D�U�L�I�\���W�K�H���J�H�R�O�R�J�L�F�D�O-
structural setting, geophysical measurements (resistivity, electromagnetic), shallow exploratory drilling and 
engineering geophysical probing were conducted. As a result, the geological structure of the upper 20-30 meter 
deep band of the examined area could be outlined.  

In summary, the presence of the typically well layered, widely deposited and easily traceable Pannonian 
sand �± which probably once covered the researched area, but later eroded down �± was not confirmed during the 
investigation. Furthermore, the near-surface presence of the high priority Hetvehely-�0�D�J�\�D�U�V�]�p�N�� �I�D�X�O�W�� �]�R�Q�H��
could not be clearly proven in the 0-30 m depth range. Neither the parallelization of the hilltop Pleistocene loess 
sequences nor the distribution of the Miocene conglomerate bodies suggest tectonic activity after the Miocene.  

The data and results obtained during this survey are consistent with the 2D and 3D seismic measurements 
�± performed independently and nearly at the same time, and with the results of the latest geological syntheses 
���*�R�P�E�i�U���H�W���D�O���������������>���@�����.�y�E�R�U���H�W���D�O���������������>�����@�����.�R�Q�U�i�G�������������>���@�������D�F�F�R�U�G�L�Q�J���W�R���Z�K�L�F�K���W�K�H���Q�H�D�U-surface fault line 
of the Hetvehely-�0�D�J�\�D�U�V�]�p�N�� �I�D�X�O�W�� �]�R�Q�H�� �S�R�V�V�L�E�O�\�� �O�R�F�D�W�H�G�� �I�X�U�W�K�H�U�� �Q�R�U�W�K�� �I�U�R�P�� �W�K�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �D�U�H�D���� �W�K�D�Q��
previously presumed. 

Keywords: Western Mecsek, Pannonian, Quaternary, tectonic movements, geophysical 
measurements, shallow drillings, exploratory trench 
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�$�� �0�(�&�6�(�.�e�5�&�� �=�U�W���� �p�V�� �D�]�� �(�/�*�2�6�&�$�5�� �=�U�W���� �N�R�Q�]�R�U�F�L�X�P�D�� �I�|�O�G�W�D�Q�L�� �N�X�W�D�W�i�V�W�� �Y�p�J�]�H�W�W�� �D�� �1�\�X�J�D�W-Mecsek 
�U�H�J�L�R�Q�i�O�L�V���M�H�O�H�Q�W���V�p�J�&���+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N���V�]�H�U�N�H�]�H�W�L���]�y�Q�i�M�D���I�L�D�W�D�O�N�R�U�L���W�H�N�W�R�Q�L�N�D�L���P�R�]�J�i�V�W�|�U�W�p�Q�H�W�p�Q�H�N�����I�H�O�V�]�t�Q��
�N�|�]�H�O�L�� �H�O�K�H�O�\�H�]�N�H�G�p�V�p�Q�H�N�� �D�� �Y�L�]�V�J�i�O�D�W�i�U�D���� �$�� �Y�L�]�V�J�i�O�D�W�R�N�� �F�p�O�M�D�� �D�Q�Q�D�N�� �P�H�J�i�O�O�D�S�t�W�i�V�D�� �Y�R�O�W���� �K�R�J�\�� �D�� �W�p�U�V�p�J�� �I�L�D�W�D�O��
���S�D�Q�Q�R�Q���X�W�i�Q�L�������± ���������P�L�O�O�L�y���p�Y�W���O���P�i�L�J���� �•�O�H�G�p�N�H�V���U�p�W�H�J�H�L�E�H�Q���P�H�J�I�L�J�\�H�O�K�H�W���N-�H���D���V�]�H�U�N�H�]�H�W�L���]�y�Q�D���N�|�]�H�O�P�~�O�W�E�H�O�L��
�D�N�W�L�Y�L�W�i�V�i�Q�D�N�� �Q�\�R�P�D�L���� �L�O�O�H�W�Y�H�� �S�R�Q�W�R�V�t�W�K�D�W�y-�H�� �D�� �V�]�H�U�N�H�]�H�W�L�� �]�y�Q�D�� �I�H�O�V�]�t�Q�N�|�]�H�O�L�� �K�H�O�\�]�H�W�H���� �$�]�� �D�U�F�K�t�Y�� �I�|�O�G�W�D�Q�L��
�L�V�P�H�U�H�W�H�N�� �D�O�D�S�M�i�Q�� �D�� �&�V�H�U�G�L�� �6�]���O���K�H�J�\�� �p�V�]�D�N�L�� �W�H�W���]�y�Q�i�M�i�E�D�Q�� �I�H�O�W�p�W�H�O�H�]�K�H�W���� �Y�R�O�W�� �D�� �.���Y�i�J�y�V�]���O���V�L�� �D�Q�W�L�N�O�L�Q�i�O�L�V��
�W�H�U�•�O�H�W�p�Q�� �N�•�O�V�]�t�Q�L�� �I�H�O�W�i�U�i�V�R�N�E�D�Q�� �p�V�� �N�X�W�D�W�y�i�U�N�R�N�E�D�Q�� �W�|�E�E�� �K�H�O�\�H�Q�� �I�H�O�W�i�U�W���� �S�i�U�K�X�]�D�P�R�V�D�Q���� �M�y�O�� �U�p�W�H�J�]�H�W�W���� �N�|�]�H�O��
�Y�t�]�V�]�L�Q�W�H�V�� �W�H�O�H�S�•�O�p�V�&�� �S�D�Q�Q�R�Q�� �N�p�S�]���G�P�p�Q�\�H�N�� �I�H�O�V�]�t�Q�� �N�|�]�H�O�L�� �H�O���I�R�U�G�X�O�i�V�D���� �$�� �I�|�O�G�W�D�Q�L-szerkezeti helyzet 
�S�R�Q�W�R�V�t�W�i�V�i�U�D���I�H�O�V�]�t�Q�L���J�H�R�I�L�]�L�N�D�L���P�p�U�p�V�H�N�����H�O�H�N�W�U�R�P�R�V���H�O�O�H�Q�i�O�O�i�V���W�R�P�R�J�U�i�I�L�D�����H�O�H�N�W�U�R�P�i�J�Q�H�V�H�V������ �V�H�N�p�O�\�I�~�U�i�V�R�N���p�V��
�P�p�U�Q�|�N�J�H�R�I�L�]�L�N�D�L�� �V�]�R�Q�G�i�]�i�V�R�N�� �W�|�U�W�p�Q�W�H�N���� �$�� �P�X�Q�N�i�O�D�W�R�N�� �H�U�H�G�P�p�Q�\�H�N�p�Q�W�� �I�H�O�Y�i�]�R�O�K�D�W�y�� �D�� �Y�L�]�V�J�i�O�W�� �W�H�U�•�O�H�W�� �I�H�O�V������
mintegy 20�±�������P�p�W�H�U�H�V���V�i�Y�M�i�Q�D�N���I�|�O�G�W�D�Q�L���I�H�O�p�S�t�W�p�V�H�� 

�$���N�X�W�D�W�i�V���V�R�U�i�Q���Q�H�P���L�J�D�]�R�O�y�G�R�W�W���Å���D���N�X�W�D�W�i�V�L���W�H�U�•�O�H�W�H�W���N�R�U�i�E�E�D�Q���Y�D�O�y�V�]�t�Q�&�O�H�J���O�H�I�H�G�������G�H���N�p�V���E�E���O�H�S�X�V�]�W�X�O�W��
�± �D�]�� �i�O�W�D�O�i�E�D�Q�� �M�y�O�� �U�p�W�H�J�]�H�W�W���� �Q�D�J�\�� �W�H�U�•�O�H�W�L�� �H�O�W�H�U�M�H�G�p�V�&���� �M�y�O�� �N�|�Y�H�W�K�H�W���� �S�D�Q�Q�R�Q�� �K�R�P�R�N�R�V�� �U�p�W�H�J�H�N�� �M�H�O�H�Q�O�p�W�H���� �0�i�V��
�U�p�V�]�U���O�� �Q�H�P�� �O�H�K�H�W�H�W�W�� �H�J�\�p�U�W�H�O�P�&�H�Q�� �E�L�]�R�Q�\�t�W�D�Q�L�� �D�� �I�H�O�V�]�t�Q�� �N�|�]�H�O�L�� ����-30 m-�H�V�� �P�p�O�\�V�p�J�W�D�U�W�R�P�i�Q�\�E�D�Q�� �D�� �N�L�H�P�H�O�W��
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�I�R�Q�W�R�V�V�i�J�~�� �+�H�W�Y�H�K�H�O�\-�0�D�J�\�D�U�V�]�p�N�� �W�|�U�p�V�]�y�Q�D�� �I�H�O�V�]�t�Q�� �N�|�]�H�O�L�� �M�H�O�H�Q�O�p�W�p�W�� �V�H�P���� �$�� �G�R�P�E�W�H�W���L�� �S�O�H�L�V�]�W�R�F�p�Q�� �O�|�V�]��
�V�]�H�N�Y�H�Q�F�L�i�N�� �S�i�U�K�X�]�D�P�R�V�t�W�K�D�W�y�V�i�J�D�� �p�V�� �D�� �P�L�R�F�p�Q�� �N�R�Q�J�O�R�P�H�U�i�W�X�P�� �W�H�V�W�H�N�� �H�O�K�H�O�\�H�]�N�H�G�p�V�H�� �V�H�P�� �X�W�D�O�� �P�L�R�F�p�Q�� �X�W�i�Q�L��
�W�H�N�W�R�Q�L�N�X�V���D�N�W�L�Y�L�W�i�V�U�D�� 

�$�� �M�H�O�H�Q�� �N�X�W�D�W�i�V�� �V�R�U�i�Q�� �V�]�H�U�]�H�W�W�� �D�G�D�W�R�N�� �p�V�� �H�U�H�G�P�p�Q�\�H�N�� �|�V�V�]�K�D�Q�J�E�D�Q�� �i�O�O�Q�D�N�� �D�]�� �H�W�W���O�� �I�•�J�J�H�W�O�H�Q�•�O���� �G�H�� �N�|�]�H�O��
�S�i�U�K�X�]�D�P�R�V�D�Q���H�O�Y�p�J�]�H�W�W�����'���p�V�����'���V�]�H�L�]�P�L�N�X�V���P�p�U�p�V�H�N�����Y�D�O�D�P�L�Q�W���D���O�H�J�I�U�L�V�V�H�E�E���I�|�O�G�W�D�Q�L���V�]�L�Q�W�p�]�L�V�H�N�����*�R�P�E�i�U���H�W���D�O����
���������� �>���@���� �.�y�E�R�U�� �H�W�� �D�O���� ���������� �>�����@���� �.�R�Q�U�i�G�� ���������� �>���@���� �H�U�H�G�P�p�Q�\�H�L�Y�H�O���� �P�H�O�\�H�N�� �V�]�H�U�L�Q�W�� �D�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N��
�V�]�H�U�N�H�]�H�W�L�� �]�y�Q�D�� �I�H�O�V�]�t�Q�� �N�|�]�H�O�L�� �Y�H�W���Y�R�Q�D�O�D�� �D�� �M�H�O�H�Q�O�H�J�L�� �N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�W���O�� �p�V�]�D�N�D�E�E�U�D�� �K�~�]�y�G�L�N�� �D�� �N�R�U�i�E�E�D�Q��
�I�H�O�W�p�W�H�O�H�]�H�W�W�Q�p�O�� 

Kulcsszavak: Nyugat-�0�H�F�V�H�N�����S�D�Q�Q�R�Q�����Q�H�J�\�H�G�L�G���V�]�D�N�����P�R�]�J�i�V�W�|�U�W�p�Q�H�W�����I�H�O�V�]�t�Q�L���J�H�R�I�L�]�L�N�D�L��
�H�O���N�p�V�]�t�W�p�V�����V�H�N�p�O�\�I�~�U�i�V�R�N�����N�X�W�D�W�y�i�U�R�N 

�%�H�Y�H�]�H�W�� 

�$���N�R�U�i�E�E�L���N�X�W�D�W�i�V�R�N������������-�R�V���I�|�O�G�W�D�Q�L���W�p�U�N�p�S�H�]�p�V���p�V���i�U�N�R�O�i�V�����V�R�U�i�Q���D���+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N��
�V�]�H�U�N�H�]�H�W�L���]�y�Q�D���N�|�]�p�S�V��-�P�L�R�F�p�Q���L�G���V�]�D�N���X�W�i�Q�L���D�N�W�L�Y�L�W�i�V�D���± �D���W�U�L�i�V�]���N�R�U�~���D�O�D�S�K�H�J�\�V�p�J�L��
�N�D�U�E�R�Q�i�W�R�V���U�p�W�H�J�H�N���U�i�W�R�O�y�G�W�D�N���D���N�|�]�p�S�V��-�P�L�R�F�p�Q���N�p�S�]���G�P�p�Q�\�H�N�U�H���± �L�J�D�]�R�O�i�V�W���Q�\�H�U�W�����6�H�E�H���H�W��
al. 2017 [11]). 

�$�� �.�R�Q�U�i�G�� �H�W�� �D�O���� ����������[8] �I�|�O�G�W�D�Q�L�� �W�p�U�N�p�S�H�]�p�V�L�� �M�H�O�H�Q�W�p�V�E�H�Q�� �L�V�P�H�U�W�H�W�H�W�W�� �I�~�U�i�V�L�� �p�V�� �I�|�O�G�W�D�Q�L��
�W�p�U�N�p�S�H�]�p�V�L�� �L�V�P�H�U�H�W�H�N�� �D�O�D�S�M�i�Q�� �I�H�O�W�p�W�H�O�H�]�K�H�W���� �Y�R�O�W���� �K�R�J�\�� �D�� �+�H�W�Y�H�K�H�O�\�±�0�D�J�\�D�U�V�]�p�N�� �V�]�H�U�N�H�]�H�W�L�� �]�y�Q�i�W��
�&�V�H�U�G�L���N�|�]�V�p�J���N�•�O�W�H�U�•�O�H�W�p�Q�����D���&�V�H�U�G�L���V�]���O���K�H�J�\���e-�L�����e�1�\-�L���R�O�G�D�O�i�Q�����I�H�O�V�]�t�Q���N�|�]�H�O�L���K�H�O�\�]�H�W�E�H�Q������-10 m 
�N�|�]�|�W�W�L�� �P�p�O�\�V�p�J�E�H�Q���� �D�� �I�L�D�W�D�O�D�E�E�� �P�L�R�F�p�Q���� �S�D�Q�Q�y�Q�L�D�L�� �p�V�� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �•�O�H�G�p�N�U�p�W�H�J�H�N�� �O�H�I�H�G�K�H�W�L�N�� �p�V��
�H�]�i�O�W�D�O���H�]�H�N���I�H�O�W�i�U�i�V�i�Y�D�O�����W�H�O�H�S�•�O�p�V�•�N���Y�L�]�V�J�i�O�D�W�i�Y�D�O�����W�D�O�D�M�I�~�U�i�V�R�N�����N�X�W�D�W�y�i�U�N�R�N�����p�U�W�p�N�H�O�K�H�W�����D���V�]�H�U�N�H�]�H�W�L��
�]�y�Q�D�� �H�V�H�W�O�H�J�H�V�� �S�D�Q�Q�y�Q�L�D�L�� �Y�D�J�\�� �D�]�W�� �N�|�Y�H�W���� �W�H�N�W�R�Q�L�N�D�L�� �D�N�W�L�Y�L�W�i�V�D�� �L�V�� �������� �i�E�U�D���� �+�i�P�R�V�� �H�W�� �D�O���� ����������[4]). A 
�N�R�U�i�E�E�L�� �N�X�W�D�W�i�V�L�� �I�i�]�L�V�R�N�E�D�Q�� �D���%-���� ���.�R�Q�U�i�G�� ����������[7]�����p�V�� �%-���� ���+�i�P�R�V�� �H�W�� �D�O���� ����������[3]���� �N�X�W�D�W�y�i�U�N�R�N�N�D�O����
�K�D�V�R�Q�O�y���P�y�G�V�]�H�U�U�H�O���V�L�N�H�U�•�O�W���L�J�D�]�R�O�Q�L���D���N���Y�i�J�y�V�]���O���V�L���D�Q�W�L�N�O�L�Q�i�O�L�V�W���i�W�V�]�H�O�����%�R�G�D-�%�•�G�|�V�N�~�W�L-�|�Y���P�H�Q�W�p�Q���D��
�Q�H�J�\�H�G�L�G���V�]�D�N�L�� ���S�O�H�L�V�]�W�R�F�p�Q-�K�R�O�R�F�p�Q������ �L�O�O���� �S�D�Q�Q�y�Q�L�D�L�� ����-���� �P�L�O�O�L�y�� �p�Y�H�V���� �N�R�U�~�� �•�O�H�G�p�N�H�N�� �W�H�N�W�R�Q�L�N�D�L��
�p�U�L�Q�W�H�W�O�H�Q�V�p�J�p�W�� 

�-�H�O�H�Q���N�X�W�D�W�i�V���F�p�O�M�D���D�]���H�O���]�H�W�H�V���I�|�O�G�W�D�Q�L���L�V�P�H�U�H�W�H�N���D�O�D�S�M�i�Q���D���N�|�Y�H�W�N�H�]�����Y�R�O�W�� 
�í �$���Q�H�J�\�H�G�L�G���V�]�D�N�L���p�V���S�D�Q�Q�y�Q�L�D�L���N�p�S�]���G�P�p�Q�\�H�N���W�H�O�H�S�•�O�p�V�p�Q�H�N�����H�O�W�H�U�M�H�G�p�V�p�Q�H�N�����Y�D�V�W�D�J�V�i�J�i�Q�D�N����

�D�]�� �D�O�D�S�K�H�J�\�V�p�J�� �I�H�O�V�]�t�Q�� �D�O�D�W�W�L�� �P�p�O�\�V�p�J�p�Q�H�N�� �I�H�O�W�p�U�N�p�S�H�]�p�V�H�� �D�� �&�V�H�U�G�L�� �6�]���O���K�H�J�\�W���O�� �e-ra, 
mintegy 0,32 km2 �W�H�U�•�O�H�W�H�Q�����������i�E�U�D���� 

�í �$�� �P�H�J�D�G�R�W�W�� �W�H�U�•�O�H�W�H�Q�� �E�H�O�•�O�� �R�O�\�D�Q�� �Y�R�Q�D�O�V�]�D�N�D�V�]�R�N�� �N�L�M�H�O�|�O�p�V�H���� �D�K�R�O�� �O�H�K�H�W���O�H�J�� �S�D�Q�Q�y�Q�L�D�L��
�N�p�S�]���G�P�p�Q�\�H�N�� �p�U�K�H�W���H�N�� �H�O�� �D�� �+�H�W�Y�H�K�H�O�\-�0�D�J�\�D�U�V�]�p�N�� �V�]�H�U�N�H�]�H�W�L�� �]�y�Q�D�� �N�L�P�X�W�D�W�R�W�W�� �Y�D�J�\��
�I�H�O�W�p�W�H�O�H�]�H�W�W���V�]�H�U�N�H�]�H�W�L���Y�R�Q�D�O�D�L���I�H�O�H�W�W�����i�U�N�R�O�i�V�V�D�O���H�O�p�U�K�H�W�����P�p�O�\�V�p�J�E�H�Q�����P�D�[�������������P���� 

�$�� �N�X�W�D�W�i�V�W�� �V�]�R�O�J�i�O�y�� �Y�L�]�V�J�i�O�D�W�R�N�� �W�H�U�Y�H�]�p�V�p�K�H�]�� �i�W�W�H�N�L�Q�W�H�W�W�•�N�� �D�� �N�R�U�i�E�E�L�� �D�G�D�W�R�N�D�W���� �D�]�� �D�G�G�L�J�� �L�V�P�H�U�W��
�I�|�O�G�W�D�Q�L�� �N�p�S�H�W���� �(�K�K�H�]�� �I�H�O�K�D�V�]�Q�i�O�W�X�N�� �D�� �N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�H�Q�� �N�R�U�i�E�E�D�Q�� �P�p�O�\�t�W�H�W�W�� �&�V-Pa-(2�±6) �W�D�O�D�M�I�~�U�i�V�R�N��
�P�H�J�Y�D�O�y�V�X�O�i�V�L���G�R�N�X�P�H�Q�W�i�F�L�y�M�i�W�� ���+�i�P�R�V�� �H�W�� �D�O���� ����������[4]������ �W�R�Y�i�E�E�i�� �I�L�J�\�H�O�H�P�E�H�� �Y�H�W�W�•�N�� �D�� �W�H�U�•�O�H�W�� �N�R�U�i�E�E�L��
�I�|�O�G�W�D�Q�L�� �W�p�U�N�p�S�H�]�p�V�p�Q�H�N�� �L�Q�I�R�U�P�i�F�L�y�L�W�� �L�V�� ���.�R�Q�U�i�G�� �H�W�� �D�O���� ����������[8]���� �.�R�Q�U�i�G�� �H�W�� �D�O���� ����������[6]������ �$�� �Y�L�]�V�J�i�O�W��
�W�H�U�•�O�H�W�W���O�� �N�E���� �������� �P-�U�H�� �G�p�O�U�H���� �D�� �&�V�H�U�G�L�� �6�]���O���K�H�J�\�� �G�p�O�L�� �R�O�G�D�O�i�Q�� �D�� �N�R�U�i�E�E�D�Q�� �O�H�P�p�O�\�t�W�H�W�W�� �X�U�i�Q�N�X�W�D�W�y��
�I�~�U�i�V�R�N�����&�V�H�U�G�L-11, Cserdi-���������K�D�V�R�Q�O�y���I�H�O�V�]�t�Q�L���P�D�J�D�V�V�i�J�~�������������p�V�����������P���%�I�����W�p�U�V�]�t�Q�U���O���L�Q�G�X�O�Y�D�����W�|�E�E��
�P�p�W�H�U�� �Y�D�V�W�D�J�V�i�J�E�D�Q�� �K�D�U�i�Q�W�R�O�W�i�N�� �D�� �%�R�G�D�L�� �$�J�\�D�J�N���� �)�R�U�P�i�F�L�y�� �N���]�H�W�H�L�U�H�� �.�� �I�H�O�p�� �N�L�p�N�H�O���G���H�Q�� �W�H�O�H�S�•�O����
pannon �U�p�W�H�J�H�N�H�W�� ���*�O�|�F�N�Q�H�U�� ����������[1]). A Cserdi-11, -������ �I�~�U�i�V�R�N�� �W�H�U�•�O�H�W�H�� �D�� �.�R�Q�U�i�G�� �H�W�� �D�O���� ����������[8] 
�I�|�O�G�W�D�Q�L���W�p�U�N�p�S�p�Q���Q�H�P���O�H�W�W���E�H�M�H�O�|�O�Y�H���D���S�D�Q�Q�R�Q���N�p�S�]���G�P�p�Q�\�H�N���H�O�W�H�U�M�H�G�p�V�L���W�H�U�•�O�H�W�H�N�p�Q�W�����������i�E�U�D���� 

�0�H�J�H�P�O�t�W�M�•�N���� �K�R�J�\�� �D�� �N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�W���O�� �e�e�1�\-ra 3,5-�������� �N�P�� �W�i�Y�R�O�V�i�J�E�D�Q�� �D�� �*�R�U�L�F�D�L�� �V�]�H�U�N�H�]�H�W�L��
�E�O�R�N�N�E�D�Q�� �D�� �S�D�Q�Q�R�Q�� �N�p�S�]���G�P�p�Q�\�H�N�� �G�R�P�E�W�H�W���L�� �K�H�O�\�]�H�W�E�H�Q�� �I�R�U�G�X�O�Q�D�N�� �H�O���� ���.�R�Q�U�i�G�� �H�W�� �D�O���� ����������[8] 
�I�H�G�H�W�O�H�Q�� �I�|�O�G�W�D�Q�L�� �W�p�U�N�p�S�H������ �D�P�H�O�\�H�N�H�W�� �N�R�U�i�E�E�D�Q�� �•�Y�H�J�L�S�D�U�L�� �K�R�P�R�N�N�X�W�D�W�i�V�� �N�H�U�H�W�p�E�H�Q�� �Y�L�]�V�J�i�O�W�D�N���� �(�]�W��
�E�L�]�R�Q�\�t�W�M�D�� �D�� �*-���� �p�V�� �*-���� ���*�R�U�L�F�D�L�� �W�H�U�•�O�H�W���� �D�U�F�K�t�Y�� �I�~�U�i�V�R�N�� �U�p�W�H�J�V�R�U�D�� �L�V���� �D�P�H�O�\�H�N�� ������������ �p�V�� ������������ �P�� �%�I��
�I�H�O�V�]�t�Q�U���O���L�Q�G�X�O�Y�D��������-23,0 m, ill. 17,2-�����������P���P�p�O�\�V�p�J�N�|�]�E�H�Q���K�D�U�i�Q�W�R�O�W�i�N���D�]���Ò�M�I�D�O�X�L���)�R�U�P�i�F�L�y���6�R�P�O�y�L��
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�7�D�J�R�]�D�W�i�Q�D�N���S�D�Q�Q�R�Q���U�p�W�H�J�H�L�W���N�|�]�H�O�t�W���O�H�J���D��������-���������P���%�I���V�]�L�Q�W�H�N���N�|�]�|�W�W���O�|�V�]���p�V���7�H�Q�J�H�O�L�F�L���9�|�U�|�V�D�J�\�D�J��
�•�O�H�G�p�Nek alatt. 

�$�� �S�D�Q�Q�R�Q�� �N�p�S�]���G�P�p�Q�\�H�N�� �P�D�J�D�V�� �G�R�P�E�R�U�]�D�W�L�� �K�H�O�\�]�H�W�H�� �L�V�� �D�U�U�D�� �X�W�D�O���� �K�R�J�\�� �Y�D�O�y�V�]�t�Q�&�V�t�W�K�H�W���H�Q�� �D��
�N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�H�W�� �L�V�� �O�H�I�H�G�K�H�W�W�p�N�� �D�� �S�D�Q�Q�R�Q�� �•�O�H�G�p�N�H�N���� �F�V�D�N�� �O�H�S�X�V�]�W�X�O�W�D�N�� �D�� �S�O�L�R�F�p�Q�E�H�Q�� �D�� �7�H�Q�J�H�O�L�F�L��
�9�|�U�|�V�D�J�\�D�J���)�R�U�P�i�F�L�y���•�O�H�G�p�N�H�L�Q�H�N���N�p�S�]���G�p�V�H���H�O���W�W�� 

�$�� �W�H�U�H�S�L�� �P�X�Q�N�i�N�� �V�R�U�i�Q�� �H�O�V���� �O�p�S�p�V�E�H�Q�� ���� �G�E�� �H�J�\�P�i�V�V�D�O�� �N�|�]�H�O�t�W���O�H�J�� �S�i�U�K�X�]�D�P�R�V���� �a������-650 m 
�N�|�]�|�W�W�L�� �K�R�V�V�]�~�V�i�J�~���� �P�L�Q�G�|�V�V�]�H�V�H�Q�� ���������� �P�� �|�V�V�]�K�R�V�V�]�~�V�i�J�~�� �D�N�W�t�Y�� �H�J�\�H�Q�i�U�D�P�~�� �V�R�N�H�O�H�N�W�U�y�G�i�V����
�H�O�H�N�W�U�R�P�R�V�� �H�O�O�H�Q�i�O�O�i�V�� �W�R�P�R�J�U�i�I�L�D�� ���(�5�7���� �p�V�� �H�O�H�N�W�U�R�P�i�J�Q�H�V�H�V�� �P�p�U�p�V�� ���(�0�������� �W�|�U�W�p�Q�W�� �D�� �N�L�W�L�V�]�W�t�W�R�W�W��
�V�]�H�O�Y�p�Q�\�H�N�� �P�H�Q�W�p�Q���� �$�� �V�]�H�O�Y�p�Q�\�H�N�� �L�U�i�Q�\�D�� �N�|�]�H�O�t�W���O�H�J�� �D�� �+�H�W�Y�H�K�H�O�\-�0�D�J�\�D�U�V�]�p�N�� �V�]�H�U�N�H�]�H�W�L�� �]�y�Q�D��
�I�H�O�W�p�W�H�O�H�]�H�W�W�� �I�H�O�V�]�t�Q�N�|�]�H�O�L�� �'�1�\�Å�e�.-�L�� �L�U�i�Q�\�~�� �Q�\�R�P�Y�R�Q�D�O�i�U�D�� �P�H�U���O�H�J�H�V�H�Q�� �O�H�W�W�� �N�L�W�&�]�Y�H���� �$�� �N�p�V���E�E�L�H�N�E�H�Q��
�X�J�\�D�Q�H�]�H�Q���V�]�H�O�Y�p�Q�\�H�N���P�H�Q�W�p�Q�����N�L�H�J�p�V�]�t�W�Y�H���D�]�R�N�D�W���D�]���e�Å�'-�L���p�V���1�\�Å�.-�L���L�U�i�Q�\�~���I�|�O�G�X�W�D�N���P�H�Q�W�p�Q�����W�H�Q�]�L�y�V��
�H�O�H�N�W�U�R�P�i�J�Q�H�V�H�V���P�p�U�p�V�W���L�V���Y�p�J�H�]�W�H�N�������������P���|�V�V�]�K�R�V�V�]�E�D�Q�����������i�E�U�D���� 

 

1. �i�E�U�D�����.�X�W�D�W�i�V�L���W�p�U�N�p�S�U�p�V�]�O�H�W���D���+�i�P�R�V���H�W���D�O���������������>���@���M�H�O�H�Q�W�p�V���������P�H�O�O�p�N�O�H�W�p�E���O 

�$�� �V�S�L�U�i�O�I�~�U�i�V�R�N�� �p�V�� �D�� �P�p�U�Q�|�N�J�H�R�I�L�]�L�N�D�L�� �V�]�R�Q�G�i�]�i�V�L�� �S�R�Q�W�R�N�� �K�H�O�\�p�Q�H�N�� �N�L�M�H�O�|�O�p�V�H���� �N�L�Y�L�W�H�O�H�]�p�V�H�� �D�]��
�(�5�7�� �V�]�H�O�Y�p�Q�\�H�N�� �H�O���]�H�W�H�V�� �H�U�H�G�P�p�Q�\�H�L�� �p�V�� �D�� �K�H�O�\�V�]�t�Q�H�N�� �P�H�J�N�|�]�H�O�t�W�p�V�L�� �O�H�K�H�W���V�p�J�H�L�� �D�O�D�S�M�i�Q�� �W�|�U�W�p�Q�W�� ��������
�i�E�U�D������ ������ �G�E�� ��������-������������ �P�� �N�|�]�|�W�W�L�� �P�p�O�\�V�p�J�&���� �V�S�L�U�i�O�I�~�U�y�Y�D�O�� �p�V�� �N�H�P�p�Q�\�H�E�E�� �U�p�W�H�J�H�N�� �H�O�p�U�p�V�H�� �X�W�i�Q�� �G�R�E�R�V��
�P�D�J�V�]�H�G���Y�H�O�� �P�p�O�\�t�W�H�W�W�� �W�D�O�D�M�I�~�U�i�V�� �p�V�� �Y�H�O�H�� �H�J�\�L�G�H�M�&�O�H�J�� ������ �G�E�� ��������-������������ �P�� �N�|�]�|�W�W�L�� �P�p�O�\�V�p�J�&��
�P�p�U�Q�|�N�J�H�R�I�L�]�L�N�D�L�� �V�]�R�Q�G�D�O�\�X�N�� ���0�*�6�=���� �V�]�H�O�Y�p�Q�\�H�]�p�V�H�� �Y�D�O�y�V�X�O�W�� �P�H�J���� �9�D�O�L�G�i�O�i�V�L�� �F�p�O�O�D�O�� ���� �G�E�� �W�D�O�D�M�I�~�U�i�V��
(CSS/2-���������� �P�H�O�O�H�W�W�� �N�H�U�•�O�W�� �V�R�U�� �P�p�U�Q�|�N�J�H�R�I�L�]�L�N�D�L�� �V�]�R�Q�G�i�]�i�V�U�D�� ���&�6�*����-�������� �D�� �&�6�6���� �N�L�Y�p�W�H�O�p�Y�H�O���� �D�K�R�O�� �D��
�P�L�R�F�p�Q�� �N�D�Y�L�F�V�R�V���� �W�|�U�P�H�O�p�N�H�V�� �|�V�V�]�O�H�W�H�W�� �p�V�� �i�W�K�D�O�P�R�]�R�W�W�� �•�O�H�G�p�N�H�L�W�� �V�H�N�p�O�\�� �P�p�O�\�V�p�J�E�H�Q�� ������������ �P���� ���������� �P����
�H�O�p�U�W�p�N�����$�]���0�*�6�=���Y�L�]�V�J�i�O�D�W�L���V�]�H�O�Y�p�Q�\�H�N���P�L�Q�G�H�Q���H�V�H�W�E�H�Q���P�H�J�K�D�O�D�G�W�i�N���D���W�D�O�D�M�I�~�U�i�V�R�N���P�p�O�\�V�p�J�p�W���� 

�$�]�� �0�*�6�=�� �Y�L�]�V�J�i�O�D�W�R�N�� �F�p�O�M�D�� �Y�R�O�W���� �K�R�J�\�� �U�p�V�]�O�H�W�H�V�� �O�L�W�R�O�y�J�L�D�L-�N���]�H�W�I�L�]�L�N�D�L-�V�]�W�U�D�W�L�J�U�i�I�L�D�L�� �D�G�D�W�R�N�D�W��
�W�X�G�M�X�Q�N���U�H�Q�G�H�O�Q�L���D���I�H�O�V�]�t�Q�L���J�H�R�I�L�]�L�N�D���D�O�D�S�M�i�Q���H�O�N�•�O�|�Q�t�W�H�W�W���|�V�V�]�O�H�W�H�N���H�J�\�V�p�J�H�L�K�H�]�� 

�+�D�U�i�Q�W�R�O�W���U�p�W�H�J�V�R�U�R�N�����V�]�H�O�Y�p�Q�\�p�U�W�H�O�P�H�]�p�V�H�N�����I�|�O�G�W�D�Q�L���N�p�S 

�$�� �W�D�O�D�M�I�~�U�i�V�R�N�� �K�H�O�\�V�]�t�Q�L�� �G�R�N�X�P�H�Q�W�i�F�L�y�M�D�� �p�V�� �D�]�� �0�*�6�=�� �V�]�R�Q�G�D�O�\�X�N�D�N�� �V�]�H�O�Y�p�Q�\�H�L�� �D�O�D�S�M�i�Q��
�H�O�N�p�V�]�•�O�W�H�N�� �D�]�� �R�E�M�H�N�W�X�P�R�Q�N�p�Q�W�L�� �U�p�W�H�J�V�R�U�R�N���� �D�P�H�O�\�H�N�� �D�O�D�S�M�i�Q�� �W�|�E�E�V�p�J�p�E�H�Q�� �M�y�O�� �Y�D�O�L�G�i�O�K�D�W�y�D�N�� �Y�R�O�W�D�N�� �D��
�K�D�U�i�Q�W�R�O�W���N�p�S�]���G�P�p�Q�\�H�N�����������W�i�E�O�i�]�D�W�����������W�i�E�O�i�]�D�W������ 
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1. �W�i�E�O�i�]�D�W�����&�6�6����-���������W�D�O�D�M�I�~�U�i�V�R�N���K�D�U�i�Q�W�R�O�W���U�p�W�H�J�V�R�U�D�L�����+�i�P�R�V���H�W���D�O���������������>���@�� 

�)�~�U�i�V��
jele

EOV Y EOV X
Z

(m Bf)
�7�D�O�S�P�p�O�\�V�p�J��

(m)
Talaj
(Qh)

�3�D�N�V�L���/�|�V�]���)�R�U�P�i�F�L�y��
�7�t�S�X�V�R�V���O�|�V�]

( pQp)

�3�D�N�V�L���/�|�V�]���)�R�U�P�i�F�L�y
�0�H�V�]�H�V���O�|�V�]

( pQp)

Terasz vagy 
�O�H�M�W���•�O�H�G�p�N

(Qp-h)

�7�H�Q�J�H�O�L�F�L���9�|�U�|�V�D�J�\�D�J��
�)�R�U�P�i�F�L�y

( tPl 2-Qp1)

�6�]�i�V�]�Y�i�U�L��
�)�R�U�P�i�F�L�y

( szM 1-2)

BAF
(bo

fP2)

CSS1 569 238,64 84342,65 182,14 6,22 1,20 1,80 - 2,84 - 6,22 -
CSS2 569 192,56 84 246,70 194,42 7,24 1,00 3,20 6,52 - - 7,24 -
CSS3 569 169,19 84 134,84 202,00 11,00 0,85 3,40 8,04 - 10,05 11,00 -
CSS4 568 995,24 84 311,69 171,40 7,84 1,20 3,80 - - 4,00 7,84 -
CSS5 568 895,15 84 265,11 169,74 8,33 0,00 3,20 - - 5,18 8,33 -
CSS6 569 130,94 84 029,87 206,64 11,82 1,30 5,20 11,10 - 11,82 - -
CSS7 569 159,55 83 840,70 210,53 9,90 1,30 3,20 8,85 - 9,90 - -
CSS8 568 902,71 84 057,75 190,49 9,31 0,10 3,40 7,99 - 8,95 9,31 -
CSS9 568 905,38 83 915,50 199,94 9,73 0,25 3,20 9,73 - - - -
CSS10 569 080,76 83 818,71 212,08 9,99 1,40 4,60 9,99 - - - - 

2. �W�i�E�O�i�]�D�W�����$�]���0�*�6�=���V�]�H�O�Y�p�Q�\�H�N���K�D�U�i�Q�W�R�O�W���U�p�W�H�J�V�R�U�D�L�����+�i�P�R�V���H�W���D�O���������������>���@�� 

�6�]�R�Q�G�i�]�i�V
jele

EOV  Y EOV  X
Z

(m Bf)
Talp
 (m)

Talaj
(Qh)

�3�D�N�V�L���/�|�V�]��
�)�R�U�P�i�F�L�y��
�7�t�S�X�V�R�V

���O�|�V�]
( pQp)

�3�D�N�V�L���/�|�V�]��
�)�R�U�P�i�F�L�y

Meszes
���O�|�V�]

( pQp)

Tengelici 
�9�|�U�|�V�D�J�\�D�J��
�)�R�U�P�i�F�L�y

( tPl 2 -Qp 1 )

�Ò�M�I�D�O�X�L��
�)�R�U�P�i�F�L�y��

�6�R�P�O�y�L��
Tagozat

( u
sM 3 )

�6�]�i�V�]�Y�i�U�L��
�)�R�U�P�i�F�L�y

( szM 1-2)

Bodai
�$�J�\�D�J�N��

�)�R�U�P�i�F�L�y��
�)�•�]�L��

Tagozat

( bo
fP 2 )

Szondalyuk 
�W�D�O�S�i�Q��

�I�H�O�W�p�W�H�O�H�]�H�W�W��
�N�p�S�]���G�P�p�Q�\

CSG2 569 191,87 84 245,93 194,66 9,80 0,80 3,40 6,75 - - 9,80 - M
CSG3 569 170,49 84 134,83 202,01 11,30 0,55 3,60 7,85 10,00 - 11,30 - M
CSG4 568 995,75 84 312,06 171,28 9,41 1,35 3,95 - - - 9,41 - M
CSG5 568 896,63 84 264,82 169,75 10,63 0,70 3,00 - 5,00 - 10,63 - M
CSG6 569 132,11 84 030,66 206,61 12,33 1,20 5,20 10,95 12,15 - - 12,33 BAF
CSG7 569 159,52 83 841,16 210,51 10,93 0,85 2,95 8,70 10,70 - 10,93 - M
CSG8 568 902,53 84 057,40 190,53 11,50 0,40 3,20 7,45 8,35 - 11,50 - M
CSG9 568 904,40 83 910,91 200,12 17,42 0,80 3,90 13,80 17,42 - - - T
CSG10 569 082,05 83 819,32 212,05 14,36 0,95 4,80 13,35 14,15 - - 14,36 BAF
CSG11 569 020,31 84 287,31 176,33 10,91 0,90 1,60 8,20 - - 10,91 - M
CSG13 569 207,53 84 095,58 201,93 7,40 0,60 3,85 5,05 - - 7,40 - M
CSG14 569 244,41 84 046,73 199,22 12,01 1,20 5,65 - - 9,80 - 12,01 BAF
CSG15 569 008,52 84 153,62 190,15 17,44 1,05 3,70 8,80 14,35 - - 17,44 BAF
CSG16 569 071,06 84 157,96 195,36 15,41 1,00 4,20 15,05 15,41 - - - T
CSG17 569 061,74 84 103,61 199,77 21,52 1,00 3,80 13,80 21,52 - - - T 
CSG18 569 102,24 84 056,46 205,39 16,49 1,00 3,80 13,95 16,25 - - 16,49 BAF
CSG19 569 166,50 83 993,13 207,22 10,36 0,75 4,00 9,05 10,20 - - 10,36 BAF
CSG20 569 186,61 83 969,88 206,35 8,68 0,65 2,85 6,20 8,05 - 8,68 - M
CSG21 568 996,91 83 831,62 209,57 19,19 0,75 3,25 9,65 18,70 - - 19,19 BAF
CSG22 569 017,51 83 981,24 204,88 14,07 1,00 4,20 11,45 13,70 - - 14,07 BAF
CSG23 569 086,19 84 074,28 203,85 22,91 1,20 4,40 16,35 18,60 - - 22,91 BAF
CSG24 569 119,89 84 186,58 197,52 19,67 1,00 3,85 13,55 19,67 - - - T  

�$�� �N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�� �D�O�M�]�D�W�i�W�� �D�O�N�R�W�y�� �N�|�]�p�S�V���� �S�H�U�P�� �%�R�G�D�L�� �$�J�\�D�J�N���� �)�R�U�P�i�F�L�y�� �D�O�D�S�K�H�J�\�V�p�J�L��
�N�p�S�]���G�P�p�Q�\�H�L�W�� �D�� ��������-ben (CS-Pa-/1-�������� �p�V�� �D�� �M�H�O�H�Q�� �N�X�W�D�W�i�V�� �V�R�U�i�Q�� ���&�6�6-/1-���������� �P�p�O�\�t�W�H�W�W�� �W�D�O�D�M�I�~�U�i�V�R�N��
�H�J�\�L�N�H���V�H�P���p�U�W�H���H�O�����$���P�p�O�\�H�E�E�U�H���K�D�W�R�O�y���P�p�U�Q�|�N�J�H�R�I�L�]�L�N�D�L���V�]�R�Q�G�D�O�\�X�N�D�N���W�D�O�S�L���V�]�D�N�D�V�]�D�L�Q���S�H�G�L�J���D�]���(�5�7��
�V�]�H�O�Y�p�Q�\�H�N�� �p�V�� �D�� �N�R�U�i�E�E�L�� �I�|�O�G�W�D�Q�L�� �W�p�U�N�p�S�H�]�p�V�H�N�� ���.�R�Q�U�i�G�� �H�W�� �D�O���� ���������� �>���@������ �D�U�F�K�t�Y�� �I�~�U�i�V�R�N�� ���&�V�H-11,  
Cse-���������L�V�P�H�U�H�W�H�L���D�O�D�S�M�i�Q���I�H�O�W�p�W�H�O�H�]�]�•�N���D���M�H�O�H�Q�O�p�W�p�W�� 

�$�� �I�~�U�i�V�R�N�� �P�p�O�\�t�W�p�V�H�N�R�U�� �D�]�� �|�V�V�]�H�V�� �|�V�V�]�H�V�� �W�D�O�D�M�I�~�U�i�V�� �V�]�i�U�D�]�� �Y�R�O�W���� �W�D�O�D�M�Y�t�]�V�]�L�Q�W�H�W�� �V�H�K�R�O�� �V�H�P��
�p�V�]�O�H�O�W�H�N���� �(�J�\�H�G�•�O�� �D�� �&�6�6���� �I�~�U�i�V�� ��������-9,10 m-�H�V�� �N�L�p�S�t�W�p�V�N�|�]�� �I�H�O�V���� �U�p�V�]�p�E���O�� �t�U�W�D�N�� �O�H�� �N�L�V�P�H�Q�Q�\�L�V�p�J�&��
�Y�L�]�H�W���� �D�P�L�� �D�� �7�H�Q�J�H�O�L�F�L�� �9�|�U�|�V�D�J�\�D�J�� �U�p�W�H�J�H�N�� �D�J�\�D�J�R�V�V�i�J�i�U�D���� �Y�t�]�]�i�U�i�V�i�U�D���� �P�D�J�D�V�D�E�E�� �Q�H�G�Y�H�V�V�p�J�P�H�J�W�D�U�W�y��
�N�p�S�H�V�V�p�J�p�U�H�� �X�W�D�O���� �(�]�� �D�� �V�]�i�U�D�]�� �P�D�J�I�~�U�i�V�L�� �W�H�F�K�Q�R�O�y�J�L�D�� �P�L�D�W�W�� �M�H�O�H�Q�W���V�H�Q�� �P�H�J�Q�H�K�H�]�t�W�H�W�W�H�� �D�� �I�~�U�i�V�R�N��
�H�O���U�H�K�D�O�D�G�i�V�i�W���p�V���J�\�D�N�U�D�Q���V�]�H�U�V�]�i�P�V�]�R�U�X�O�i�V�W�����H�V�H�W�H�Q�N�p�Q�W���V�]�H�U�V�]�i�P���Y�H�V�]�W�p�V�W���R�N�R�]�R�W�W�� 

�$���G�R�N�X�P�H�Q�W�i�O�W���U�p�W�H�J�V�R�U�R�N���D�O�D�S�M�i�Q���D�]���D�O�i�E�E�L���H�O�N�•�O�|�Q�t�W�K�H�W�����I�|�O�G�W�D�Q�L���N�p�S�]���G�P�p�Q�\�H�N�H�W���W�i�U�W�i�N���I�H�O���D��
talajf�~�U�i�V�R�N���U�p�W�H�J�W�D�Q�L���V�R�U�U�H�Q�G�E�H�Q���D�O�X�O�U�y�O���I�H�O�I�H�O�p���D��������������-���������������P���%�I���V�]�L�Q�W�H�N���N�|�]�|�W�W�� 
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�í �$�� �N�R�U�D�� �P�L�R�F�p�Q�� �6�]�i�V�]�Y�i�U�L�� �)�R�U�P�i�F�L�y�� ��szM1-2���� �N�R�Q�J�O�R�P�H�U�i�W�X�P���� �N�D�Y�L�F�V�R�V�� �K�R�P�R�N�N����
�U�p�W�H�J�V�]�D�N�D�V�]�D�L�W�������G�E���W�D�O�D�M�I�~�U�i�V�E�D�Q�� 

�í �$���7�H�Q�J�H�O�L�F�L���9�|�U�|�V�D�J�\�D�J���)�R�U�P�i�F�L�y����tPl2-Qp1�����U�p�W�H�J�H�L�W�������G�E���I�~�U�i�V�E�D�Q. 
�í �Ä�)�R�O�W�V�]�H�U�&�H�Q�´�����O�H�M�W���N�|�Q���H�O���I�R�U�G�X�O�y���O�H�M�W���•�O�H�G�p�N�H�W�����4�S-�K���������G�E���W�D�O�D�M�I�~�U�i�V�E�D�Q�� 
�í �$�� �3�D�N�V�L�� �/�|�V�]�� �)�R�U�P�i�F�L�y�� ��p�4�S���� �U�p�W�H�J�H�L�W�� ������ �G�E�� �W�D�O�D�M�I�~�U�i�V�E�D�Q���� �D�P�H�O�\�H�W�� �D�� �N�p�V���E�E�L�H�N�E�H�Q�� �W�R�Y�i�E�E��

�W�D�J�R�O�W�X�Q�N�������M�H�O�O�H�P�]�����U�p�W�H�J�V�]�D�N�D�V�]�U�D�����W�t�S�X�V�R�V���O�|�V�]���p�V���S�D�O�H�R�W�D�O�D�M�R�N�N�D�O�����D�J�\�D�J�D�J�J�U�H�J�i�W�X�P�R�N�N�D�O 
�W�D�U�N�t�W�R�W�W���P�p�V�]�N�R�Q�N�U�p�F�L�y�V�����P�H�V�]�H�V���O�|�V�]���� 

�í �$���O�|�V�]�W���O�H�I�H�G�����K�R�O�R�F�p�Q�����4�K�����K�X�P�X�V�]�R�V���W�D�O�D�M�����W�D�O�D�M�R�V�R�G�R�W�W���D�J�\�D�J�����D�J�\�D�J�R�V�R�G�R�W�W���O�|�V�]���U�p�W�H�J�H�N�H�W��
�D���&�6�6�����N�L�Y�p�W�H�O�p�Y�H�O���P�L�Q�G�H�Q���W�D�O�D�M�I�~�U�i�V�E�D�Q�� 

�.�L�H�P�H�O�H�Q�G������ �K�R�J�\�� �D�� �&�6�6����-�������� �V�S�L�U�i�O�I�~�U�i�V�R�N�� �p�V�� �D�� �&�6�*����-10) MGSZ szondalyukak 
�P�H�J�K�D�W�i�U�R�]�R�W�W���N�p�S�]���G�P�p�Q�\�K�D�W�i�U�D�L�Q�D�N���Q�H�P���Y�R�O�W�D�N���p�U�G�H�P�L���H�O�W�p�U�p�V�H�L�����������W�i�E�O�i�]�D�W���� 

3. �W�i�E�O�i�]�D�W�����$���&�6�6����-���������V�S�L�U�i�O�I�~�U�i�V�R�N���p�V���D���&�6�*����-���������0�*�6�=���V�]�R�Q�G�D�O�\�X�N�D�N���i�O�W�D�O���P�H�J�K�D�W�i�U�R�]�R�W�W��
�N�p�S�]���G�P�p�Q�\�K�D�W�i�U�R�N���H�O�W�p�U�p�V�H�L 

�)�~�U�i�V
jele

MGSZ
szondalyuk 

jele

CSS-CSG
�N�H�]�G����

�N�R�R�U�G�L�Q�i�W�D
�H�O�W�p�U�p�V�����P���%�I��

Talaj (m)
(Qh)

�3�D�N�V�L���/�|�V�]���)�R�U�P�i�F�L�y��
�7�t�S�X�V�R�V���O�|�V�]�����P��

( pQp)

�3�D�N�V�L���/�|�V�]���)�R�U�P�i�F�L�y
�0�H�V�]�H�V���O�|�V�]�����P��

( pQp)

Terasz vagy 
�O�H�M�W���•�O�H�G�p�N
(m) (Qp-h)

�7�H�Q�J�H�O�L�F�L���9�|�U�|�V�D�J�\�D�J��
�)�R�U�P�i�F�L�y�����P��

( tPl 2-Qp1)

�6�]�i�V�]�Y�i�U�L��
�)�R�U�P�i�F�L�y

(m) (szM 1-2)

BAF (m)
(bo

fP2)

CSS2 CSG2 -0,24 0,20 -0,20 -0,18 - - - -
CSS3 CSG3 -0,01 0,25 -0,20 0,14 - 0,00 - -
CSS4 CSG4 0,12 -0,10 -0,20 - - - - -
CSS5 CSG5 -0,01 -0,70 0,20 - - 0,18 - -
CSS6 CSG6 0,03 0,10 0,00 0,20 - - - -
CSS7 CSG7 0,02 0,40 0,20 0,15 - - - -
CSS8 CSG8 -0,04 -0,30 0,20 0,59 - 0,55 - -
CSS9 CSG9 -0,18 -0,55 -0,70 - - - - -
CSS10 CSG10 0,03 0,50 -0,20 - - - - -  

�$�� �G�R�P�E�W�H�W���L�� �K�H�O�\�]�H�W�&�� �&�6�6���� �I�~�U�i�V�� �V�]�H�O�Y�p�Q�\�H�� �M�y�O�� �U�H�S�U�H�]�H�Q�W�i�O�M�D�� �D�� �W�D�O�D�M�I�~�U�i�V�R�N�� �i�O�W�D�O�� �D�� �N�X�W�D�W�i�V�L��
�W�H�U�•�O�H�W�H�Q���I�H�O�W�i�U�W���N�p�S�]���G�P�p�Q�\�H�N�H�W�����P�H�J�L�V�P�H�U�W���U�p�W�H�J�V�R�U�W�����������i�E�U�D���� 
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2. �i�E�U�D�����$���&�6�6�����W�D�O�D�M�I�~�U�i�V���U�p�W�H�J�V�R�U�i�Q�D�N���N�R�U�U�H�O�i�F�L�y�M�D���D���&�6�*�����0�*�6�=���V�]�H�O�Y�p�Q�\���F�V�~�F�V�Q�\�R�P�i�V���p�V�� 
�H�O�O�H�Q�i�O�O�i�V���V�]�H�O�Y�p�Q�\�H�L�Y�H�O 

�$�]���H�O�N�•�O�|�Q�t�W�H�W�W���N�p�S�]���G�P�p�Q�\�H�N�H�W���E�H�P�X�W�D�W�y���K�H�O�\�V�]�t�Q�L���P�D�J�I�R�W�y�N���D���K�D�U�i�Q�W�R�O�W���V�]�D�N�D�V�]�R�N�K�R�]���L�O�O�H�V�]�W�Y�H��
�O�i�W�K�D�W�y�N�� 

�9�D�O�D�P�H�Q�Q�\�L���0�*�6�=���V�]�H�O�Y�p�Q�\�H�Q���K�D�V�R�Q�O�y���P�L�Q�W�i�]�D�W�R�N�����J�|�U�E�H�M�H�O�O�H�J�H�N���M�H�O�O�H�P�]�L�N���D�]���H�O�N�•�O�|�Q�t�W�H�W�W���I���E�E��
�I�|�O�G�W�D�Q�L���N�L�I�H�M�O���G�p�V�H�N�H�W�� 

�(�J�\�H�W�O�H�Q���0�*�6�=���I�H�O�W�i�U�i�V�E�D�Q�����&�6�*������������-���������P���N�|�]�|�W�W�������D���&�&�¶���(�5�7���V�]�H�O�Y�p�Q�\���P�H�Q�W�p�Q���D�]�R�Q�R�V�t�W�Y�D��
�O�H�W�W���H�J�\���N�p�V�����P�L�R�F�p�Q���± �S�O�L�R�F�p�Q���N�R�U�~���S�D�Q�Q�R�Q-�W�D�Y�L���O�L�W�R�U�i�O�L�V���G�X�U�Y�D-�N�|�]�p�S�V�]�H�P�&���K�R�P�R�N�|�V�V�]�O�H�W���H�J�\�Y�H�U�H�W�&����
�Q�D�J�\�H�O�O�H�Q�i�O�O�i�V�~�� ��������-���������� �
�P������ �P�L�Q�G�|�V�V�]�H�� ������ �P�� �V�]�p�O�H�V�� �p�V�� �a���� �P�� �Y�D�V�W�D�J���� �O�H�S�X�V�]�W�X�O�i�V�W�y�O�� �P�H�J�y�Y�R�W�W��
�O�H�Q�F�V�p�M�H�����������i�E�U�D���� 

 

3. �i�E�U�D�����$���&-�&�¶���(�5�7���V�]�H�O�Y�p�Q�\���V�]�&�U�H�W�O�H�Q���p�V���V�]�&�U�p�V���X�W�i�Q�L���H�O�O�H�Q�i�O�O�i�V���V�]�H�O�Y�p�Q�\�H�L���p�V���D�]���0�*�6�=���V�]�H�O�Y�p�Q�\�H�N��
�D�O�D�S�M�i�Q���p�U�W�H�O�P�H�]�H�W�W���I�|�O�G�W�D�Q�L���V�]�H�O�Y�p�Q�\�H 
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�$���S�L�U�R�V���Y�R�Q�D�O�D�N���D�]���(�5�7���V�]�H�O�Y�p�Q�\�E�H�Q���O�i�W�K�D�W�y���p�V���D���V�]�R�Q�G�D�O�\�X�N�E�D�Q���K�D�U�i�Q�W�R�O�W���Q�D�J�\�H�O�O�H�Q�i�O�O�i�V�~�����I�H�O�W�p�W�H�O�H�]�K�H�W���H�Q��
�S�D�Q�Q�y�Q�L�D�L���G�X�U�Y�D-�N�|�]�p�S�V�]�H�P�&���K�R�P�R�N�O�H�Q�F�V�p�U�H���P�X�W�D�W�Q�D�N�����$���E�D�O�R�O�G�D�O�L���0�*�6�=���V�]�H�O�Y�p�Q�\�����[-os, a jobboldali ERT 

�V�]�H�O�Y�p�Q�\�H�N�����[-�R�V���P�D�J�D�V�t�W�i�V�V�D�O���N�p�V�]�•�O�W�H�N�� 

�$���N�L�Y�i�O�D�V�]�W�R�W�W���F�V�~�F�V�Q�\�R�P�i�V���p�V��a fajlagos �H�O�O�H�Q�i�O�O�i�V (Qc-RES) cross-�S�O�R�W�����������i�E�U�D�����M�y�O���V�]�H�P�O�p�O�W�H�W�L��
�D���K�D�U�i�Q�W�R�O�W���I�|�O�G�W�D�Q�L���N�p�S�]���G�P�p�Q�\�H�N���V�]�R�Q�G�i�]�i�V�L���S�D�U�D�P�p�W�H�U�H�N���V�]�H�U�L�Q�W�L���p�U�W�p�N�W�D�U�W�R�P�i�Q�\�D�L�W�� 

 

4. �i�E�U�D�����&�V�~�F�V�Q�\�R�P�i�V���p�V��fajlagos �H�O�O�H�Q�i�O�O�i�V��(Qc-RES) cross-plot 

�$�� �Y�p�N�R�Q�\���� �N�L�V�H�O�O�H�Q�i�O�O�i�V�~���� �S�X�K�D�� �W�D�O�D�M�R�V�R�G�R�W�W���� �D�J�\�D�J�R�V�� �K�R�O�R�F�p�Q�� �I�H�G���U�p�W�H�J�� �p�V�� �D�� �Q�D�J�\�H�O�O�H�Q�i�O�O�i�V�~��
�K�R�P�R�N�R�V�� �S�D�Q�Q�R�Q�� �N�L�I�H�M�O���G�p�V�� �M�y�O�� �H�O�N�•�O�|�Q�•�O���� �$�� �O�|�V�]�� �S�D�O�H�R�W�D�O�D�M�R�V�R�G�R�W�W���� �D�J�\�D�J�R�V�D�E�E�� �U�p�W�H�J�H�L�� �i�W�I�H�G�p�V�E�H�Q��
�O�H�K�H�W�Q�H�N���D���7�H�Q�J�H�O�L�F�L���9�|�U�|�V�D�J�\�D�J�J�D�O�����$���P�H�V�]�H�V�����P�p�V�]�N�R�Q�N�U�p�F�L�y�V���V�]�D�N�D�V�]�R�N���Q�D�J�\�R�E�E�����G�H���Y�i�O�W�R�]�p�N�R�Q�\�D�Q��
�X�J�U�i�O�y���H�O�O�H�Q�i�O�O�i�V�V�D�O���p�V���K�X�O�O�i�P�]�y�D�Q���H�P�H�O�N�H�G�����F�V�~�F�V�Q�\�R�P�i�V�V�D�O���M�H�O�O�H�P�H�]�K�H�W���N�����$�]���D�O�V�y-�N�|�]�p�S�V�����P�L�R�F�p�Q��
�W�|�U�P�H�O�p�N�H�V�� �N�R�Q�J�O�R�P�H�U�i�W�X�P�� �|�V�V�]�O�H�W�� �p�V�� �D�� �S�H�U�P�L�� �%�$�)�� �|�V�V�]�O�H�W�� �H�O�O�H�Q�i�O�O�i�V�D�� �D�� �I�H�O�V�]�t�Q�N�|�]�H�O�L�� ����-40 m-es 
�]�y�Q�i�E�D�Q�� �M�H�O�H�Q�W���V�� �P�p�U�W�p�N�E�H�Q�� �i�W�I�H�G�K�H�W�L�N�� �H�J�\�P�i�V�W�� �D�� �%�$�)�� �N���]�H�W�H�N�� �P�i�O�O�i�V�D�� �p�V�� �D�� �W�H�N�W�R�Q�L�N�D�L�� �]�y�Q�i�N�E�D�Q��
�W�|�U�W�p�Q�����H�O�D�J�\�D�J�R�V�R�G�i�V�D���P�L�D�W�W�����D�P�H�O�\���M�H�O�H�Q�W���V���H�O�O�H�Q�i�O�O�i�V���F�V�|�N�N�H�Q�p�V�H�N�H�W���R�N�R�]�K�D�W�����(�U�U�H���X�W�D�O�Q�D�N���D���N�X�W�D�W�i�V�L��
�W�H�U�•�O�H�W�� �W�i�Y�R�O�D�E�E�L�� �N�|�U�Q�\�H�]�H�W�p�E�H�Q�� �P�p�O�\�•�O�W�� �I�~�U�i�V�R�N�� ���S�O���� �%�$�)-������ �(�J�p�G-������ �(�J�p�G-2, Cse-11, -�������� �H�O�O�H�Q�i�O�O�i�V��
�D�G�D�W�D�L�� �L�V���� �(�P�L�D�W�W�� �D�]�� �0�*�6�=�� �V�]�R�Q�G�D�O�\�X�N�D�N�� �H�O�D�N�D�G�i�V�W�� �R�N�R�]�y�� �W�D�O�S�L�� �N�p�S�]���G�P�p�Q�\�H�L�Q�H�N�� �6�]�i�V�]�Y�i�U�L��
�)�R�U�P�i�F�L�y�E�D�� �Y�D�J�\�� �%�$�)-�E�D�� �V�R�U�R�O�i�V�D�� �E�L�]�R�Q�\�W�D�O�D�Q���� �(�]�W�� �H�J�\-�N�p�W���� �D�]�� �D�O�D�S�K�H�J�\�V�p�J�H�W�� �H�O�p�U���� �Q�D�J�\�R�E�E��
�P�p�O�\�V�p�J�&���Y�t�]�|�E�O�t�W�p�V�H�V���P�D�J�I�~�U�i�V�V�D�O���O�H�K�H�W�Q�H���Y�D�O�L�G�i�O�Q�L�����$���*�$�0-�4�F���p�V���'�(�1-Qc cross-�S�O�R�W�R�N���L�V���K�D�V�R�Q�O�y��
jellegeket mutatnak. A DEN-GAM cross-�S�O�R�W�R�Q�� �D�� �S�D�Q�Q�R�Q�� �K�R�P�R�N�� ���D�O�D�F�V�R�Q�\�� �W�H�U�P�p�V�]�H�W�H�V�J�D�P�P�D�� �p�V��
�V�&�U�&�V�p�J���p�U�W�p�N�H�N�����N�L�Y�p�W�H�O�p�Y�H�O���V�R�N�N�D�O���Q�D�J�\�R�E�E���i�W�I�H�G�p�V�W���P�X�W�D�W�Q�D�N���D���I�H�O�W�i�U�W���N�p�S�]���G�P�p�Q�\�H�N�� 

Az A-�)�� �V�]�H�O�Y�p�Q�\�H�N�� �P�H�J�N�X�W�D�W�R�W�W�V�i�J�D�� �p�V�� �D�]�� �H�U�H�G�P�p�Q�\�H�N�� �U�p�V�]�O�H�W�H�V�V�p�J�H�� �D�]�� �(�5�7�� �W�H�N�L�Q�W�H�W�p�E�H�Q��
�N�L�H�P�H�O�N�H�G������ �D�]�� �(�0������ �p�V�� �7�(�0�� �W�H�N�L�Q�W�H�W�p�E�H�Q�� �J�\�H�Q�J�H�� �O�H�W�W���� �H�]�p�U�W�� �D�]�� �p�U�W�H�O�P�H�]�p�V�� �H�O�V���V�R�U�E�D�Q�� �D�]�� �(�5�7��
�V�]�H�O�Y�p�Q�\�H�N���p�V���D���W�D�O�D�M�I�~�U�i�V�R�N�N�D�O���Y�D�O�L�G�i�O�W���0�*�6�=���V�]�H�O�Y�p�Q�\�H�N���|�V�V�]�H�Y�H�W�p�V�p�Q���D�O�D�S�X�O�W�����$���I�H�O�V�]�t�Q���D�O�D�W�W�L������-20 
�P�� �N�|�]�|�W�W�L�� �P�p�O�\�V�p�J�L�J�� �D�]�� �(�5�7�� �V�]�H�O�Y�p�Q�\�H�N�H�Q�� �O�i�W�K�D�W�y�� �Q�D�J�\�R�E�E�� �p�V�� �D�O�D�F�V�R�Q�\�D�E�E�� �H�O�O�H�Q�i�O�O�i�V�~�� �I�R�O�W�R�N�� �D��
�V�S�L�U�i�O�I�~�U�i�V�R�N�� �p�V�� �D�]�� �0�*�6�=�� �V�]�R�Q�G�D�O�\�X�N�D�N�� �D�O�D�S�M�i�Q�� �M�y�O�� �E�H�D�]�R�Q�R�V�t�W�K�D�W�y�D�N�� �Y�R�O�W�D�N���� �$�� �Q�D�J�\�R�E�E�� �H�O�O�H�Q�i�O�O�i�V�~��
�N���]�H�W�W�H�V�W�H�N�� �D�� �P�L�R�F�p�Q�� �N�R�Q�J�O�R�P�H�U�i�W�X�P�� �|�V�V�]�O�H�W�W�H�O���� �D�]�� �D�O�D�F�V�R�Q�\�D�E�E�� �H�O�O�H�Q�i�O�O�i�V�~�D�N�� �S�H�G�L�J�� �D�� �7�H�Q�J�H�O�L�F�L��
�9�|�U�|�V�D�J�\�D�J���)�����U�p�W�H�J�H�L�Y�H�O���D�]�R�Q�R�V�t�W�K�D�W�y�D�N�����������i�E�U�D���� 

�1�D�J�\�R�E�E�� �P�p�O�\�V�p�J�E�H�Q�� �F�V�D�N�� �D�� �(�5�7�� �V�]�H�O�Y�p�Q�\�H�N�U�H�� �������� �i�E�U�D���� �p�V�� �D�]�� �D�]�R�N�� �D�O�D�S�M�i�Q�� ������-210 m Bf 
�N�|�]�|�W�W�������P-�H�V���P�D�J�D�V�V�i�J�L���O�p�S�p�V�N�|�]�]�H�O���N�p�V�]�•�O�W���P�H�W�V�]�H�W�W�p�U�N�p�S�H�N�U�H���K�D�J�\�D�W�N�R�]�K�D�W�X�Q�N�����������i�E�U�D). 
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5. �i�E�U�D�����0�R�G�H�O�O�H�]�H�W�W���I�D�M�O�D�J�R�V���H�O�H�N�W�U�R�P�R�V���H�O�O�H�Q�i�O�O�i�V���P�H�W�V�]�H�W�W�p�U�N�p�S�H�N���D�]���(�5�7���D�G�D�W�R�N���D�O�D�S�M�i�Q�� 

Q-kvarter, M-�P�L�R�F�p�Q�����3-perm BAF, Pa-pannon 
�$�K�R�O���D���V�]�D�J�J�D�W�R�W���Y�R�Q�D�O���P�L�Q�G�N�p�W���R�O�G�D�O�i�Q���3���Y�D�Q�����R�W�W���Y�D�O�y�V�]�t�Q�&�O�H�J���%�$�)-�R�Q���E�H�O�•�O�L���V�]�H�U�N�H�]�H�W�L���K�D�W�i�U���W�D�O�i�O�K�D�W�y�� 

�$�� �N�L�V�H�O�O�H�Q�i�O�O�i�V�~�� �W�p�U�N�p�S�L�� �U�p�V�]�H�N�� ������-������ �R�K�P�P���� �D�� �N�Y�D�U�W�H�U�� �N�L�Y�D�V�W�D�J�R�G�i�V�D�L�K�R�]���� �W�H�K�i�W�� �D�� �P�L�R�F�p�Q��
�p�V���Y�D�J�\���%�$�)���I�H�O�V�]�t�Q�E�H���i�J�\�D�]�R�W�W���i�U�N�R�N�K�R�]�����L�O�O�H�W�Y�H���D���W�H�U�•�O�H�W���N�H�O�H�W�L���P�i�O�O�R�W�W���R�O�G�D�O�i�Q���D���%�$�)-�K�R�]���N�|�W���G�Q�H�N�� 

�$�]�� �i�U�N�R�N�� �D�� �V�]�H�O�Y�p�Q�\�H�N�� �N�|�]�p�S�V���� �p�V�� �e�1�\-�L�� �Y�p�J�H�L�Q�� �Q�D�J�\�R�Q�� �N�D�U�D�N�W�H�U�H�V�� �V�i�Y�R�W�� �U�D�M�]�R�O�Q�D�N�� �N�L���� �$��
�O�H�J�Q�D�J�\�R�E�E�� �i�U�R�N�� �'�.-�L�� �K�D�W�i�U�D�� �D�� �&-D-�(�� �V�]�H�O�Y�p�Q�\�H�N�E�H�Q�� �V�]�L�Q�W�H�� �W�|�N�p�O�H�W�H�V�H�Q�� �H�J�\�H�Q�H�V�W�� �D�O�N�R�W�Q�D�N����
�)�H�O�W�H�K�H�W���O�H�J�� �D�� �N�Y�D�U�W�H�U�� �H�O���W�W�L�� �H�U�y�]�L�y�� �p�V�� �D�]�� �D�]�W���P�H�J�H�O���]���� �W�H�N�W�R�Q�L�N�X�V���P�R�]�J�i�V�R�N�� �H�J�\�•�W�W�H�V�� �H�U�H�G�P�p�Q�\�H�N�p�Q�W��
�M�|�W�W�H�N���O�p�W�U�H�� 

�$�� �%�$�)�� �Y�i�O�W�R�]�y�� �H�O�O�H�Q�i�O�O�i�V�~���� �W�H�N�W�R�Q�L�N�X�V�D�Q�� �S�U�H�I�R�U�P�i�O�W�� �E�O�R�N�N�M�D�L�� �D�� �W�H�O�M�H�V�� �N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�H�Q��
�P�H�J�M�H�O�H�Q�Q�H�N���� �Y�D�O�y�V�]�t�Q�&�V�t�W�K�H�W���H�N���� �$�� �O�|�V�]�|�N�� �M�H�O�O�H�J�•�N�E�H�Q�� �D�� �P�L�R�F�p�Q�K�H�]�� �K�D�V�R�Q�O�y�� �N�|�]�W�H�V�� �H�O�O�H�Q�i�O�O�i�V�~�D�N����
�I�H�O�L�V�P�H�U�p�V�•�N�� �R�W�W�� �Q�H�K�p�]���� �D�K�R�O�� �K�L�i�Q�\�]�L�N�� �D�� �7�H�Q�J�H�O�L�F�L�� �9�|�U�|�V�D�J�\�D�J�� �p�V�� �D�� �O�|�V�]�� �H�J�\�p�E�� �I�R�U�P�i�F�L�y�� �Q�p�O�N�•�O�� �Y�D�J�\��
�Q�D�J�\�R�Q���Y�p�N�R�Q�\���N�|�]�W�H�V���U�p�W�H�J�J�H�O���H�O�Y�i�O�D�V�]�W�Y�D���W�H�O�H�S�•�O���D���P�L�R�F�p�Q���Y�D�J�\���%�$�)���U�p�W�H�J�H�N�U�H�� 

�)�H�O�P�H�U�•�O�� �D�� �N�p�U�G�p�V���� �K�R�J�\�� �O�i�W�V�]�L�N-�H�� �R�O�\�D�Q�� �H�O�O�H�Q�i�O�O�i�V�� �P�H�]���� �D�� �W�H�U�•�O�H�W�� �G�p�O�L�� �R�O�G�D�O�i�Q���� �D�P�H�O�\�� �H�V�H�W�O�H�J��
�P�p�J�V�H�P�� �P�L�R�F�p�Q�� �Y�D�J�\�� �%�$�)���� �K�D�Q�H�P�� �S�D�Q�Q�R�Q�� �O�H�K�H�W�Q�H���� �D�K�R�J�\�� �D�� �I�H�G�H�W�O�H�Q�� �P�X�Q�N�D�W�p�U�N�p�S�H�Q�� �H�O���]�H�W�H�V�H�Q��
�L�Q�W�H�U�S�U�H�W�i�O�Y�D�� �Y�R�O�W�� �������� �i�E�U�D������ �1�R�V���� �E�i�U�� �D�� �%�$�)�� �H�O�O�H�Q�i�O�O�i�V�E�D�Q�� �E�O�R�N�N�R�N�U�D�� �R�V�]�O�L�N���� �D�� �P�H�J�O�p�Y���� �D�G�D�W�R�N�� �Q�H�P��
�H�O�H�J�H�Q�G���H�N�� �D�U�U�D���� �K�R�J�\�� �O�H�K�D�W�i�U�R�O�M�X�N�� �D�� �S�D�Q�Q�R�Q�W���� �$�� �.-�L�� �R�O�G�D�O�R�Q�� �D�� �&�6�*������ �V�]�R�Q�G�D�O�\�X�N�E�D�Q�� �I�H�O�W�p�W�H�O�H�]�H�W�W��
�S�D�Q�Q�R�Q���K�D�U�i�Q�W�R�O�i�V���D�����������P���%�I���P�H�W�V�]�H�W�W�p�U�N�p�S�H�Q���W�D�O�i�O�K�D�W�y�� 

�$�� �P�D�J�D�V�t�W�i�V�� �Q�p�O�N�•�O�L�� �O�H�M�W���L�U�i�Q�\�~�� �p�V�� �U�i�� �N�|�]�H�O�� �P�H�U���O�H�J�H�V�� �G�R�P�E�W�H�W���L�� �K�H�O�\�]�H�W�&���� �0�*�6�=�� �O�\�X�N�D�N����
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�.�R�Q�N�O�~�]�L�y 

�%�H�E�L�]�R�Q�\�R�V�R�G�R�W�W���� �K�R�J�\�� �D�� �N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�� �L�V�P�H�U�W�� �D�O�D�S�K�H�J�\�V�p�J�L�� �D�O�M�]�D�W�i�U�D�� ���D�� �%�R�G�D�L�� �$�J�\�D�J�N����
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K-�L�� �O�H�M�W���L�Q�H�N�� �D�O�V�y�� �V�]�D�N�D�V�]�i�Q�� �p�V�� �H�J�\�H�V�� �W�H�W���K�H�O�\�]�H�W�L�� �V�i�Y�M�i�E�D�Q���� �D�� �N�R�U�D�� �P�L�R�F�p�Q�� �N�R�U�~�� �6�]�i�V�]�Y�i�U�L�� �)�R�U�P�i�F�L�y��
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�H�U�y�]�L�y�V���� �Y�D�O�D�P�L�Q�W�� �D�� �%�$�)�� �H�U�R�G�i�O�W�� �p�V�� �W�H�N�W�R�Q�L�N�X�V�D�Q�� �S�U�H�I�R�U�P�i�O�W�� �I�H�O�V�]�t�Q�p�W�� �S�H�G�L�J�� ��-������ �P�� �Y�i�O�W�R�]�y��
�Y�D�V�W�D�J�V�i�J�E�D�Q�����G�L�V�]�N�R�U�G�i�Q�V�D�Q�����Q�D�J�\���L�G���K�p�]�D�J�J�D�O���O�H�I�H�G�������N�L�H�J�\�H�Q�O�t�W�H�W�W���I�H�O�V�]�t�Q�L���P�R�U�I�R�O�y�J�L�i�W���H�U�H�G�P�p�Q�\�H�]����
�S�O�L�R�F�p�Q-�S�O�H�L�V�]�W�R�F�p�Q�� �N�R�U�~�� �7�H�Q�J�H�O�L�F�L�� �9�|�U�|�V�D�J�\�D�J�� �)�R�U�P�i�F�L�y�� �G�R�P�E�Y�L�G�p�N�L�� ���V�]�i�U�D�]�W�p�U�V�]�t�Q�L���� �N�L�I�H�M�O���G�p�V�H��
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�M�H�O�H�Q�O�p�W�H�� �D�]�� �D�O�D�S�K�H�J�\�V�p�J�H�W�� �O�H�I�H�G�����N�R�U�D�� �P�L�R�F�p�Q�� �N�R�Q�J�O�R�P�H�U�i�W�X�P�� �p�V�� �S�O�L�R�F�p�Q-�S�O�H�L�V�]�W�R�F�p�Q�� �U�p�W�H�J�|�V�V�]�O�H�W�E�H�Q��
�Q�H�P���Y�R�O�W���E�L�]�R�Q�\�t�W�K�D�W�y�� 

�$�� �P�H�J�L�V�P�H�U�W�� �I�|�O�G�W�D�Q�L�� �N�p�S�� �D�O�D�S�M�i�Q�� �D�� �N�X�W�D�W�i�V�L�� �W�H�U�•�O�H�W�H�Q�� �Q�H�P�� �M�D�Y�D�V�R�O�W�� �N�X�W�D�W�y�i�U�N�R�N�� �O�p�W�H�V�t�W�p�V�H����
�Y�L�]�V�J�i�O�D�W�D���D���I�H�O�V�]�t�Q���D�O�D�W�W�L�������P-�H�V���P�p�O�\�V�pgig. 
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Analysis of the sediment transport in the Permian Formations, Mecsek Mts. 
MAROS GYULA 1, H�e�-�$��G�È�%�2�51, LANTOS Z�2�/�7�È�11, MARKOS G�È�%�2�51, PALOTAI M�È�5�7�2�11, K�2�1�5�È�'��GYULA 2 

1�6�]�D�E�i�O�\�R�]�R�W�W���7�H�Y�p�N�H�Q�\�V�p�J�H�N���)�H�O�•�J�\�H�O�H�W�L���+�D�W�y�V�i�J�D�����6�=�7�)�+�����M�R�]�V�H�I���J�\�X�O�D���P�D�U�R�V�#�V�]�W�I�K���K�X�� 
2�N�X�W�D�W�y 

 

�.�X�W�D�W�i�V�D�L�Q�N�� �V�R�U�i�Q�� �D�� �1�\�X�J�D�W-Mecsek-�L�� �D�Q�W�L�N�O�L�Q�i�O�L�V�� �p�V�� �D�� �*�R�U�L�F�D�L�� �E�O�R�N�N�� �W�H�U�•�O�H�W�p�Q�� �I�H�O�V�]�t�Q�H�Q�� �p�V��
�P�p�O�\�I�~�U�i�V�R�N�E�D�Q�� �H�O���I�R�U�G�X�O�y�� �S�H�U�P�� �p�V�� �D�O�V�y�� �W�U�L�i�V�]�� �N�p�S�]���G�P�p�Q�\�H�N�H�W�� ���%�R�G�D�L�� �$�J�\�D�J�N���� �)�R�U�P�i�F�L�y����
�.���Y�i�J�y�V�]���O���V�L���+�R�P�R�N�N�����)�R�U�P�i�F�L�y���p�V���D���-�D�N�D�E�K�H�J�\�L���+�R�P�R�N�N�����)�R�U�P�i�F�L�y�����Y�L�]�V�J�i�O�W�X�N�����0�X�Q�N�i�Q�N�E�D�Q���D�]��
Ibafa, Ib�±4, a Boda, BAF�±�����p�V���D�Q�Q�D�N���I�R�O�\�W�D�W�i�V�D�N�p�Q�W���P�p�O�\�•�O�W BAF�±3A, valamint a Boda, BAF�±�����I�~�U�i�V��
�P�D�J�D�Q�\�D�J�i�W�� �P�D�J�V�]�N�H�Q�Q�H�O�W�•�N�� �,�P�D�*�H�R�� �P�D�J�V�]�N�H�Q�Q�H�U�U�H�O���� �$�]�� �t�J�\�� �N�D�S�R�W�W�� �D�G�D�W�R�N�D�W�� �,�P�D�*�H�R�� �&�R�U�H�'�X�P�S��
�V�]�R�I�W�Y�H�U�U�H�O�� �p�U�W�p�N�H�O�W�•�N���� �P�D�M�G�� �D�� �*�H�R-�/�R�J�� �.�I�W���� �i�O�W�D�O�� �P�p�U�W�� �D�N�X�V�]�W�L�N�X�V�� �O�\�X�N�I�D�O�W�H�O�H�Y�t�]�L�y�V�� �P�p�U�p�V�H�N�� �D�O�D�S�M�i�Q��
�H�U�H�G�H�W�L���W�p�U�E�H�O�L���K�H�O�\�]�H�W�•�N�E�H���I�R�U�J�D�W�W�X�N�����(�P�H�O�O�H�W�W���W�H�U�H�S�L���P�p�U�p�V�H�N�H�W���Y�p�J�H�]�W�•�Q�N���D���.���Y�i�J�y�V�]���O���V�L���+�R�P�R�N�N����
�)�R�U�P�i�F�L�y���1�\�X�J�D�W-�0�H�F�V�H�N�L���I�H�O�W�i�U�i�V�D�L�E�D�Q�� 

�$���P�X�Q�N�i�Q�N���V�R�U�i�Q���J�\�&�M�W�|�W�W���I�|�O�G�W�D�Q�L���D�G�D�W�R�N�D�W�����U�p�W�H�J�G���O�p�V�����N�H�U�H�V�]�W�O�H�P�H�]�H�V�V�p�J�����V�]�W�H�U�H�R�J�U�D�P�P�R�N�R�Q��
�p�V�� �S�y�O�X�V�V�&�U�&�V�p�J�L�� �G�L�D�J�U�D�P�R�N�R�Q�� �i�E�U�i�]�R�O�W�X�N�� �D�O�V�y�� �I�p�O�J�|�P�E�� �Y�H�W�•�O�H�W�E�H�Q���� �$�]�� �p�U�W�H�O�P�H�]�H�W�W�� �M�H�O�H�Q�V�p�J�H�N�� �W�p�U�E�H�O�L��
�H�O�R�V�]�O�i�V�i�Q�D�N�� �P�p�O�\�V�p�J�I�•�J�J�p�V�p�W�� �W�D�G-�S�R�O�H�� �G�L�D�J�U�D�P�R�N�R�Q�� �H�O�H�P�H�]�W�•�N���� �$�� �P�p�U�p�V�H�N�� �G�D�U�D�E�V�]�i�P�D�� �D��
�I�H�O�W�i�U�i�V�R�N�E�D�Q���Q�p�K�i�Q�\���Y�D�J�\���W�t�]�H�V���Q�D�J�\�V�i�J�U�H�Q�G�&�����P�t�J���D���I�~�U�i�V�R�N�E�D�Q���H�J�\-�H�J�\���I�R�U�P�i�F�L�y�U�D���Q�p�]�Y�H���W�|�E�E���H�]�H�U��
�R�U�L�H�Q�W�i�O�W�� �D�G�D�W�W�D�O�� �V�]�i�P�R�O�W�X�Q�N���� �(�Q�Q�H�N�� �N�|�Y�H�W�N�H�]�W�p�E�H�Q�� �D�� �I�~�U�i�V�R�V�� �H�O�R�V�]�O�i�V�R�N�� �P�L�Q�G�L�J�� �Q�D�J�\�R�E�E�� �V�]�y�U�i�V�W��
�P�X�W�D�W�Q�D�N�����D���N�|�Y�H�W�N�H�]�W�H�W�p�V�E�H�Q���O�H�Y�R�Q�W���I���E�E���L�U�i�Q�\�R�N���V�W�D�W�L�V�]�W�L�N�D�L���P�D�[�L�P�X�P���p�U�W�p�N�H�N�H�W���M�H�O�H�Q�W�H�Q�H�N�� 

�$�� �K�H�O�\�L�� �Y�t�]�V�]�L�Q�W�H�V�H�Q�� �O�H�U�D�N�R�G�y�� �U�p�W�H�J�H�N�K�H�]�� �N�p�S�H�V�W�� �G���O�p�V�V�]�|�J�J�H�O�� �U�i�N�|�Y�H�W�N�H�]���� �N�H�U�H�V�]�W�O�H�P�H�]�H�N��
�O�p�W�U�H�M�|�W�W�H�� �i�U�D�P�O�y�� �N�|�]�H�J�E�H�Q�� �W�|�U�W�p�Q���� �•�O�H�G�p�N�N�p�S�]���G�p�V�W�� �M�H�O�H�]���� �D�� �N�H�U�H�V�]�W�O�H�P�H�]�H�N�� �G���O�p�V�L�U�i�Q�\�D�� �D�G�M�D�� �D�]��
�•�O�H�G�p�N�V�]�i�O�O�t�W�i�V�� �L�U�i�Q�\�i�W���� �$�� �E�R�Q�\�R�O�X�O�W�� �V�]�H�U�N�H�]�H�W�I�H�M�O���G�p�V�L�� �W�H�U�•�O�H�W�H�Q�� �p�V�]�O�H�O�W�� �N�H�U�H�V�]�W�U�p�W�H�J�]�p�V�� �H�U�H�G�H�W�L��
�O�H�•�O�H�S�H�G�p�V�L���K�H�O�\�]�H�W�E�H���i�O�O�t�W�i�V�D���N�L�K�t�Y�i�V�R�N�D�W���U�H�M�W�����I�H�O�D�G�D�W�����$�P�H�Q�Q�\�L�E�H�Q���D���N�H�U�H�V�]�W�U�p�W�H�J�]�p�V���O�p�W�U�H�M�|�W�W�p�E�H�Q���H�J�\��
�I�L�Q�R�P�V�]�H�P�&���� �I�H�O�W�H�K�H�W���H�Q�� �H�U�H�G�H�W�L�O�H�J�� �L�V�� �Y�t�]�V�]�L�Q�W�H�V�H�Q�� �O�H�•�O�H�S�H�G�H�W�W�� �U�p�W�H�J�� �L�V�� �U�p�V�]�W�� �Y�H�V�]���� �D�N�N�R�U�� �D�Q�Q�D�N��
�Y�t�]�V�]�L�Q�W�H�V�E�H���E�L�O�O�H�Q�W�p�V�H���D���N�H�U�H�V�]�W�O�H�P�H�]�H�N�H�W���L�V���H�U�H�G�H�W�L���G���O�p�V�L���K�H�O�\�]�H�W�•�N�E�H���i�O�O�t�W�M�D�����(�J�\�p�E���H�V�H�W�H�N�E�H�Q���D���I���E�E��
�U�H�J�L�R�Q�i�O�L�V�� �V�]�H�U�N�H�]�H�W�L�� �E�L�O�O�H�Q�p�V�H�N�� �K�H�O�\�U�H�i�O�O�t�W�i�V�i�Y�D�O�� �O�H�K�H�W�� �D�]�� �H�U�H�G�H�W�L�� �V�]�i�O�O�t�W�i�V�L�� �L�U�i�Q�\�R�N�D�W�� �Y�L�V�V�]�D�i�O�O�t�W�D�Q�L����
�-�H�O�H�Q���H�O�H�P�]�p�V�•�Q�N�E�H�Q���P�L�Q�G�N�p�W���P�y�G�V�]�H�U�U�H�O���P�H�J�N�t�V�p�U�H�O�W�•�N���D�]���H�U�H�G�H�W�L���i�O�O�D�S�R�W�R�N���U�H�N�R�Q�V�W�U�X�N�F�L�y�M�i�W���� 

�$�� �%�R�G�D�L�� �$�J�\�D�J�N���� �)�R�U�P�i�F�L�y�E�D�Q�� �D�� �I�~�U�i�V�R�N�E�D�Q�� �D�� �N�H�U�H�V�]�W�U�p�W�H�J�]�H�W�W�V�p�J�� �U�L�W�N�D�� �p�V�� �i�O�W�D�O�i�E�D�Q��
�P�L�O�O�L�P�p�W�H�U�H�V�� �N�H�U�H�V�]�W�O�D�P�L�Q�i�F�L�y�W�� �M�H�O�H�Q�W���� �$�]�� �H�]�H�N�� �D�O�D�S�M�i�Q�� �P�H�J�K�D�W�i�U�R�]�R�W�W�� �V�]�i�O�O�t�W�i�V�L�� �L�U�i�Q�\�R�N���P�H�J�O�H�K�H�W���V�H�Q��
�G�L�Y�H�U�]�� �H�O�R�V�]�O�i�V�W�� �P�X�W�D�W�Q�D�N���� �$�� �O�H�J�J�\�D�N�R�U�L�E�E�� �V�]�i�O�O�t�W�i�V�L�� �L�U�i�Q�\�� �D�]�R�Q�E�D�Q�� �.�e�.�� �p�V�� �e�e�.�� �L�U�i�Q�\�~�� �Y�D�J�\�� �H�]�H�N��
�N�|�]�p���H�V�������0�L�Q�G�H�Q���Y�D�O�y�V�]�t�Q�&�V�p�J���V�]�H�U�L�Q�W���D���W�y���Y�D�J�\���W�D�Y�D�N���I�H�O�W�|�O�W�p�V�H���L�G���V�]�D�N�R�V���E�H�I�R�O�\�i�V�R�N�N�D�O�����N�•�O�|�Q�E�|�]����
�L�U�i�Q�\�R�N�E�y�O���W�|�U�W�p�Q�W�����G�H���O�H�J�J�\�D�N�U�D�E�E�D�Q���'�.���I�H�O���O���� 

�$�� �.���Y�i�J�y�V�]���O���V�L�� �+�R�P�R�N�N���� �)�R�U�P�i�F�L�y�� �W�H�U�H�S�L�� �I�H�O�W�i�U�i�V�D�L�E�y�O�� �D�� �N�|�Y�H�W�N�H�]���� �H�U�H�G�P�p�Q�\�H�N�� �D�G�y�G�W�D�N���� �$��
�P�p�U�p�V�H�N�H�W�� �V�L�N�H�U�•�O�W�� �D�]�� �H�J�\�H�V�� �W�D�J�R�]�D�W�R�N�K�R�]���� �V���W�� �D�]�R�Q�� �E�H�O�•�O�� �L�V���� �D�]�R�N�� �D�O�V�y���� �N�|�]�p�S�V���� �p�V�� �I�H�O�V���� �V�]�L�Q�W�M�p�K�H�]��
�N�|�W�Q�L���� �$�� �%�D�N�R�Q�\�D�L�� �7�D�J�R�]�D�W�� �D�O�V�y�� �U�p�V�]�H�� �e�1�\-�L�� �p�V�� �'�.-�L�� �V�]�i�O�O�t�W�i�V�W�� �P�X�W�D�W�� �Q�p�K�i�Q�\�� �D�G�D�W�E�y�O���� �$�� �W�D�J�R�]�D�W��
�N�|�]�p�S�V�����U�p�V�]�H���V�R�N���D�G�D�W�E�y�O�����H�O�p�J���V�]�y�U�W���H�O�R�V�]�O�i�V�W���P�X�W�D�W�����G�H���D���O�H�J�W�|�E�E���D�G�D�W���D�]���e-�L���I�p�O�J�|�P�E���L�U�i�Q�\�i�E�D���P�X�W�D�W����
�$�]���H�O�R�V�]�O�i�V���P�D�[�L�P�X�P�D���.�e�.�����$���%�D�N�R�Q�\�D�L���7�D�J�R�]�D�W���I�H�O�V�����U�p�V�]�H���W�|�E�E�V�p�J�p�E�H�Q���e�.-�L���V�]�i�O�O�t�W�i�V�L���L�U�i�Q�\�W���U�D�M�]�R�O��
�N�L�����D�O�i�U�H�Q�G�H�O�W�H�Q���D���1�\�'�1�\-�L���L�U�i�Q�\���L�V���P�H�J�M�H�O�H�Q�L�N�����$���7�|�W�W�|�V�L���7�D�J�R�]�D�W���I�H�O�V�����U�p�V�]�p�E�H�Q���N�H�Y�p�V���D�G�D�W���W�D�O�i�O�K�D�W�y����
�H�]�H�N���V�]�L�Q�W�H���P�L�Q�G���W�H�O�M�H�V�H�Q���N�•�O�|�Q�E�|�]�����L�U�i�Q�\�W���P�X�W�D�W�Q�D�N�����H�O���I�R�U�G�X�O���e�����'���p�V���1�\���L�V�����$���&�V�H�U�N�~�W�L���7�D�J�R�]�D�W���D�O�V�y��
�U�p�V�]�H�� �N�H�Y�p�V�� �D�G�D�W�W�D�O�� �G�H�� �'�.-i, DDK-�L�� �L�U�i�Q�Q�\�D�O�� �M�H�O�H�Q�W�N�H�]�L�N���� �D�� �W�D�J�R�]�D�W�� �I�H�O�V���� �U�p�V�]�H�� �.�'�.-�L�� �L�U�i�Q�\�W�� �P�X�W�D�W����
�N�H�Y�p�V���D�G�D�W�E�y�O���� 

�$�� �.���Y�i�J�y�V�]���O���V�L�� �)�R�U�P�i�F�L�y�� �I�~�U�i�V�R�V�� �H�O�H�P�]�p�V�p�U�H�� �D�� �%�$�)-���� �p�V�� �D�]�� �,b-���� �I�~�U�i�V�� �E�L�]�W�R�V�t�W�R�W�W�� �R�U�L�H�Q�W�i�O�W��
adatokat. A BAF-�����I�~�U�i�V�E�D�Q���D�]���•�O�H�G�p�N�I�|�O�G�W�D�Q�L���p�V���D���V�]�H�U�N�H�]�H�W�L���Y�L�V�V�]�D�E�L�O�O�H�Q�W�p�V���H�O�W�p�U�����H�U�H�G�P�p�Q�\�W���K�R�]�R�W�W����
�0�t�J�� �D�]�� �H�O���E�E�L�Y�H�O�� �W�|�E�E�V�p�J�p�E�H�Q�� �Y�t�]�V�]�L�Q�W�H�V�� �p�V�� �H�Q�\�K�p�Q�� �'-�L�H�V���� �X�W�y�E�E�L�Y�D�O�� �N�H�Y�H�U�W�H�Q�� �e-ias, DDK-�L�� �p�V��
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�D�O�i�U�H�Q�G�H�O�W�H�Q�� �1�\-�L�� �G���O�p�V�H�N�H�W�� �N�D�S�W�X�Q�N���� �$�]�� �,b-���� �I�~�U�i�V�� �H�V�H�W�p�E�H�Q�� �P�L�Q�G�N�p�W�� �P�y�G�V�]�H�U�U�H�O�� �V�]�y�U�W���� �G�H�� �e�.-ies 
�P�D�[�L�P�X�P�~���H�O�R�V�]�O�i�V�W���N�D�S�W�X�Q�N�� 

�$�� �-�D�N�D�E�K�H�J�\�L�� �+�R�P�R�N�N���� �)�R�U�P�i�F�L�y�W�� �F�V�D�N�� �I�~�U�i�V�E�D�Q�� �W�D�Q�X�O�P�i�Q�\�R�]�W�X�N���� �$�� �I�R�U�P�i�F�L�y�� �D�O�V�y�� �U�p�V�]�p�Q��
�N�H�Y�H�U�W���� �G�H�� �W�|�E�E�V�p�J�p�E�H�Q�� �e�.-�L�H�V�� �V�]�i�O�O�t�W�i�V�L�� �L�U�i�Q�\�R�N�D�W�� �O�i�W�X�Q�N���� �D�P�H�O�\�H�W�� �D�� �I�R�U�P�i�F�L�y�� �I�L�D�W�D�O�D�E�E�� �U�p�W�H�J�H�L�E�H�Q��
�H�J�\�p�U�W�H�O�P�&�H�Q���V�]�y�U�W���'-�L�H�V���G���O�p�V�L�U�i�Q�\�R�N���Y�i�O�W�D�Q�D�N���I�H�O�� 

�0�L�Q�G�H�]�H�N�� �D�O�D�S�M�i�Q�� �D�U�U�D�� �N�|�Y�H�W�N�H�]�W�H�W�p�V�U�H�� �M�X�W�R�W�W�X�Q�N���� �K�R�J�\�� �D�� �.���Y�i�J�y�V�]���O���V�L�� �p�V�� �-�D�N�D�E�K�H�J�\�L��
�)�R�U�P�i�F�L�y�N�E�D�Q�� �D�]�� �•�O�H�G�p�N�V�]�i�O�O�t�W�i�V�� �L�U�i�Q�\�D�� �D�� �N�p�S�]���G�P�p�Q�\�H�N�� �I�L�D�W�D�O�R�G�i�V�i�Y�D�O���� �p�V�]�D�N�L���� �p�V�]�D�N�N�H�O�H�W�L�� �L�U�i�Q�\�E�y�O��
�I�R�N�R�]�D�W�R�V�D�Q���G�p�O�L�����G�p�O�N�H�O�H�W�L���L�U�i�Q�\�~�Y�i���Y�i�O�W�����1�p�P�L���E�L�]�R�Q�\�W�D�O�D�Q�V�i�J�J�D�O���H�E�E�H���D���W�U�H�Q�G�E�H���L�O�O�H�V�]�N�H�G�Q�H�N���D���%�R�G�D�L��
�$�J�\�D�J�N���� �)�R�U�P�i�F�L�y�E�y�O�� �V�]�y�U�Y�i�Q�\�R�V�D�Q�� �N�D�S�R�W�W�� �I�~�U�i�V�L�� �D�G�D�W�R�N�� �L�V���� �$�]�� �i�W�E�L�O�O�H�Q�p�V�� ���D�� �V�]�i�O�O�t�W�i�V�L�� �L�U�i�Q�\�R�N��
�G�U�D�V�]�W�L�N�X�V�� �P�H�J�Y�i�O�W�R�]�i�V�i�Q�D�N���� �L�G�H�M�H�� �D�� �.���Y�i�J�y�V�]���O���V�L�� �+�R�P�R�N�N���� �)�R�U�P�i�F�L�y�� �&�V�H�U�N�~�W�L�� �7�D�J�R�]�D�W�i�Q�D�N�� �p�V�� �D��
�-�D�N�D�E�K�H�J�\�L�� �+�R�P�R�N�N���� �)�R�U�P�i�F�L�y�� �D�O�V�y�� �U�p�V�]�p�Q�H�N�� �O�H�•�O�H�S�H�G�p�V�L�� �L�G�H�M�p�U�H�� �W�H�K�H�W������ �0�L�Q�G�H�E�E���O�� ���V�I�|�O�G�U�D�M�]�L��
�N�|�Y�H�W�N�H�]�W�H�W�p�V�H�N�� �L�V�� �O�H�Y�R�Q�K�D�W�y�N���� �0�L�Y�H�O�� �•�O�H�G�p�N�J�\�&�M�W���Q�N�� �O�H�S�X�V�]�W�X�O�i�V�L�� �W�H�U�•�O�H�W�H�� �Q�H�P�F�V�D�N�� �D�W�W�y�O�� �e-ias 
�L�U�i�Q�\�E�D�Q���� �K�D�Q�H�P�� �G�p�O�� �I�H�O�p�� �L�V�� �L�J�D�]�R�O�K�D�W�y���� �L�W�W�� �V�]�i�U�D�]�I�|�O�G���� �W�R�S�R�J�U�i�I�L�D�L�� �P�D�J�D�V�O�D�W�� �M�H�O�H�Q�O�p�W�p�Y�H�O�� �N�H�O�O��
�V�]�i�P�R�O�Q�X�Q�N�� 
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Abstract 

This study focuses on the investigation of mineral veins hosted by the Boda Claystone Formation and the 
overlying and underlying lithostratigraphic units �²  �W�K�H�� �.���Y�i�J�y�V�]���O���V�� �6�D�Q�G�V�W�R�Q�H�� �D�Q�G�� �W�K�H���&�V�H�U�G�L�� �)�R�U�P�D�W�L�R�Q���²  
in the Western Mecsek region, Hungary. 

By analysing vein microstructures, mineralogy, and geochemical characteristics, the research aims to 
understand better how deformation and fluid-migration processes have shaped these geological formations. The 
results provide insight into the relative chronology of deformation and paleofluid migration events in the area. 

Samples were obtained from boreholes BAT�±4, BAF�±2, BAF�±3, BAF�±3A, and BAF�±4. Petrographic 
investigations of vein cements were carried out using optical and cathodoluminescence microscopy, as well as 
Raman microspectroscopy at the Department of Geology, University of Szeged. Scanning electron microscopy 
(SE, BSE, EDS) was performed with a Hitachi S-4700 FE instrument. Stable carbon and oxygen isotope 
compositions and fluid inclusion microthermometric data were determined on samples from borehole BAF�±2. 
Additionally, clumped and strontium isotope analyses were performed on samples from the BAT�±4, BAF�±3, 
BAF�±3A, and BAF�±4 boreholes. The isotope measurements were conducted at the HUN-REN Institute for 
Nuclear Research in Debrecen. 

Four distinct vein generations were identified in the Boda Claystone (BAF�±2), associated with different 
tectonic and fluid-flow events: 

(1) diagenetic, non-�W�H�F�W�R�Q�L�F���³�F�R�Q�H-in-�F�R�Q�H�´���Y�H�L�Q�V�� 
(2) planar, extension-related veins linked to advective migration of basin-derived brines; 
(3) en echelon veins formed during a compressional phase, with diffusion-controlled cementation; and 
(4) hydraulic breccia veins reflecting the influx of meteoric fluids. 

Calcite is the dominant cement, with albite common in older generations, and minor occurrences of anhydrite, 
�E�D�U�L�W�H�� �D�Q�G�� �F�H�O�H�V�W�L�Q�H�� ���“�T�X�D�U�W�]���� �V�X�O�S�K�L�G�H�V������ �)�O�X�L�G�� �L�Q�F�O�X�V�L�R�Q�V�� �L�Q�� �F�D�O�F�L�W�H�� �G�L�V�S�O�D�\�� �K�R�P�R�J�H�Q�L�]�D�W�L�R�Q�� �W�H�P�S�H�U�D�W�X�U�H�V�� ��Th) 
mostly between 100�±���������ƒ�&�����H�[�F�H�S�W���I�R�U���E�U�H�F�F�L�D���Y�H�L�Q�V���������±�������ƒ�&���� 

In boreholes BAF�±3, �±3A, and �±4, two additional vein generations occur: thick (>5 cm) anhydrite�±
dolomite veins and crack-seal veins with stretched calcite crystals. Fluid inclusion (Th = 70�±�������� �ƒ�&���� �D�Q�G�� �/�ï�n�2��
data suggest precipitation from basinal brines, while the crack-seal veins record mixing between basinal and 
meteoric fluids. 

In the Cserdi Formation (BAF�±4), thin (<0.5 cm) straight veins composed of quartz and dolomite indicate 
syntaxial growth along open fractures under advective fluid flow, with clumped isotope-derived precipitation 
temperatures of ~160�±�������� �ƒ�&���� �&�R�Q�Y�H�U�V�H�O�\���� �L�Q�� �W�K�H�� �.���Y�i�J�y�V�]���O���V�� �6�D�Q�G�V�W�R�Q�H�� ���%�$�7�±4), fine-grained calcite-, 
dolomite-, barite-, and quartz-filled veins (3�±4 mm thick) also reflect syntaxial growth and advective flow 
(~90�±�������� �ƒ�&������ �/�ï�ñ�&�� �D�Q�G�� �n�m�6�U���n�l�6�U�� �G�D�W�D�� �G�H�P�R�Q�V�W�U�D�W�H�� �W�K�D�W�� �W�K�H�� �Y�H�L�Q�V�� �L�Q�� �W�K�H�� �&�V�H�U�G�L�� �D�Q�G�� �.���Y�i�J�y�V�]���O���V�� �I�R�U�P�D�W�L�R�Q�V��
differ genetically from those of the Boda Claystone. 

This research was supported and authorized by the Public Limited Company for Radioactive Waste 
Management (RHK Kft.) and funded by the OTKA_PD23 147180 project. 



 

31 

�g�V�V�]�H�I�R�J�O�D�O�y 

�-�H�O�H�Q���W�D�Q�X�O�P�i�Q�\���D���1�\�X�J�D�W�L-�0�H�F�V�H�N���W�p�U�V�p�J�p�E�H�Q���W�D�O�i�O�K�D�W�y���%�R�G�D�L���$�J�\�D�J�N���E�H�Q�����Y�D�O�D�P�L�Q�W���D�]���D�O�D�W�W�D���p�V���I�H�O�H�W�W�H��
�W�H�O�H�S�•�O���� �N�p�S�]���G�P�p�Q�\�H�N�E�H�Q���²  �D���&�V�H�U�G�L���)�R�U�P�i�F�L�y�E�D�Q���p�V���D���.���Y�i�J�y�V�]���O���V�L���+�R�P�R�N�N���E�H�Q���²  �P�H�J�M�H�O�H�Q�����i�V�Y�i�Q�\�R�V��
�H�U�H�N���Y�L�]�V�J�i�O�D�W�i�U�D���|�V�V�]�S�R�Q�W�R�V�t�W���� �$�]�� �H�U�H�N���P�L�N�U�R�V�]�H�U�N�H�]�H�W�p�Q�H�N���� �i�V�Y�i�Q�\�W�D�Q�L���p�V���J�H�R�N�p�P�L�D�L���M�H�O�O�H�P�]���L�Q�H�N���H�O�H�P�]�p�V�p�Y�H�O 
�D�� �N�X�W�D�W�i�V�� �F�p�O�M�D�� �D�Q�Q�D�N�� �I�H�O�W�i�U�i�V�D���� �K�R�J�\�� �D�� �N�•�O�|�Q�E�|�]���� �V�]�H�U�N�H�]�H�W�D�O�D�N�X�O�i�V�L�� �p�V�� �I�O�X�L�G�X�P�i�U�D�P�O�i�V�L�� �I�R�O�\�D�P�D�W�R�N�� �P�L�N�p�Q�W��
�I�R�U�P�i�O�W�i�N�� �D�� �V�]�y�E�D�Q�� �I�R�U�J�y�� �I�|�O�G�W�D�Q�L�� �N�p�S�]���G�P�p�Q�\�H�N�H�W���� �$�]�� �H�U�H�G�P�p�Q�\�H�N�� �H�J�\�~�W�W�D�O�� �E�H�W�H�N�L�Q�W�p�V�W�� �Q�\�~�M�W�D�Q�D�N 
a Nyugati-�0�H�F�V�H�N���W�p�U�V�p�J�p�Q�H�N���G�H�I�R�U�P�i�F�L�y�V���p�V���S�D�O�H�R�I�O�X�L�G�X�P-�P�L�J�U�i�F�L�y�V���H�V�H�P�p�Q�\�H�L�Q�H�N���U�H�O�D�W�t�Y���L�G���U�H�Q�G�M�p�E�H���L�V�� 

�$���Y�L�]�V�J�i�O�W���P�L�Q�W�i�N���D���%�$�7�±4, BAF�±2, BAF�±3, BAF�±���$���p�V���%�$�)�±�����I�~�U�i�V�R�N�E�y�O���V�]�i�U�P�D�]�Q�D�N�����$�]���p�U�F�H�P�H�Q�W�H�N��
�S�H�W�U�R�J�U�i�I�L�D�L�� �Y�L�]�V�J�i�O�D�W�D�� �S�R�O�D�U�L�]�i�F�L�y�V�� �p�V�� �N�D�W�y�G�O�X�P�L�Q�H�V�]�F�H�Q�V�� �P�L�N�U�R�V�]�N�y�S�S�D�O���� �Y�D�O�D�P�L�Q�W�� �5�D�P�D�Q-
�P�L�N�U�R�V�S�H�N�W�U�R�V�]�N�y�S�S�D�O�� �W�|�U�W�p�Q�W�� �D�� �6�=�7�(�� �*�H�R�O�y�J�L�D�� �7�D�Q�V�]�p�N�p�Q���� �3�i�V�]�W�i�]�y�� �H�O�H�N�W�U�R�Q�P�L�N�U�R�V�]�N�y�S�R�V�� �P�H�J�I�L�J�\�H�O�p�V�H�N�H�W��
Hitachi S-���������� �)�(�� ���6�(���� �%�6�(���� �(�'�6���� �E�H�U�H�Q�G�H�]�p�V�V�H�O�� �Y�p�J�H�]�W�•�Q�N���� �$�� �%�$�)�±���� �I�~�U�i�V�E�y�O�� �V�]�i�U�P�D�]�y�� �P�L�Q�W�i�N�R�Q�� �V�W�D�E�L�O 
�V�]�p�Q- �p�V�� �R�[�L�J�p�Q�L�]�R�W�y�S-�|�V�V�]�H�W�p�W�H�O�W���� �Y�D�O�D�P�L�Q�W�� �I�O�X�L�G�X�P�]�i�U�Y�i�Q�\�� �P�L�N�U�R�W�H�U�P�R�P�H�W�U�L�D�L�� �D�G�D�W�R�N�D�W�� �K�D�W�i�U�R�]�W�X�Q�N�� �P�H�J�� 
A BAT�±4, BAF�±3, BAF�±���$�� �p�V�� �%�$�)�±���� �I�~�U�i�V�R�N �P�L�Q�W�i�L�Q�� �H�]�H�Q�� �I�H�O�•�O�� �N�D�S�F�V�R�O�W- �p�V�� �V�W�U�R�Q�F�L�X�P�L�]�R�W�y�S�R�V�� �H�O�H�P�]�p�V�H�N��
�N�p�V�]�•�O�W�H�N���� �$�� �I�O�X�L�G�X�P�]�i�U�Y�i�Q�\-�Y�L�]�V�J�i�O�D�W�R�N�D�W�� �D�� �6�=�7�(�� �*�H�R�O�y�J�L�D�� �7�D�Q�V�]�p�N�p�Q�� �Y�p�J�H�]�W�•�N���� �P�t�J�� �D�]�� �L�]�R�W�y�S�R�V�� �P�p�U�p�V�H�N 
a debreceni HUN-�5�(�1���$�W�R�P�P�D�J�N�X�W�D�W�y���,�Q�W�p�]�H�W�E�H�Q���W�|�U�W�p�Q�W�H�N�� 

�$�� �%�R�G�D�L�� �$�J�\�D�J�N���� �%�$�)�±���� �I�~�U�i�V�i�E�D�Q�� �Q�p�J�\���� �N�•�O�|�Q�E�|�]���� �W�H�N�W�R�Q�L�N�D�L�� �p�V�� �I�O�X�L�G�X�P�i�U�D�P�O�i�V�L�� �H�V�H�P�p�Q�\�H�N�K�H�]��
�N�|�W�K�H�W�����p�U�J�H�Q�H�U�i�F�L�y���D�]�R�Q�R�V�t�W�K�D�W�y�� 

���������G�L�D�J�H�Q�H�W�L�N�X�V�����D�W�H�N�W�R�Q�L�N�X�V���H�U�H�G�H�W�&�����I�R�Q�D�W�R�V�����Äcone-in-cone�´���V�]�H�U�N�H�]�H�W�&���H�U�H�N�� 
�������� �H�[�W�H�Q�]�L�y�V���W�H�N�W�R�Q�L�N�D�L�� �U�H�]�V�L�P�E�H�Q���N�L�D�O�D�N�X�O�W���� �H�J�\�H�Q�H�V���H�U�H�N���� �D�P�H�O�\�H�N���N�L�W�|�O�W�p�V�H�� �P�H�G�H�Q�F�H���H�U�H�G�H�W�&�� �V�y�V�Y�L�]�H�N��
�D�G�Y�H�N�W�t�Y���P�L�J�U�i�F�L�y�M�i�K�R�]���N�|�W�K�H�W���� 
�������� �N�R�P�S�U�H�V�V�]�L�y�V�� �I�i�]�L�V�E�D�Q�� �N�p�S�]���G�|�W�W�� �H�Q�� �H�F�K�H�O�R�Q�� �H�O�U�H�Q�G�H�]�p�V�&�� �H�U�H�N���� �D�P�H�O�\�H�N�E�H�Q�� �D�� �F�H�P�H�Q�W�i�F�L�y�� �G�L�I�I�~�]�L�y�V��
�I�R�O�\�D�P�D�W�R�N���H�U�H�G�P�p�Q�\�H�����Y�D�O�D�P�L�Q�W 
(4) hidraulikus breccsa-�H�U�H�N�����D�P�H�O�\�H�N���P�H�W�H�R�U�L�N�X�V���H�U�H�G�H�W�&���I�O�X�L�G�X�P�R�N���M�H�O�H�Q�O�p�W�p�W���W�•�N�U�|�]�L�N�� 

�$�]�� �H�U�H�N�H�W���G�|�Q�W���H�Q�� �N�D�O�F�L�W���W�|�O�W�L�� �N�L���� �D�]�� �L�G���V�H�E�E�� �J�H�Q�H�U�i�F�L�y�N�E�D�Q�� �J�\�D�N�R�U�L���D�]�� �D�O�E�L�W���� �W�R�Y�i�E�E�i�� �K�H�O�\�H�Q�N�p�Q�W�� �D�Q�K�L�G�U�L�W���� �E�D�U�L�W 
�p�V���F�|�O�H�V�]�W�L�Q�����r�N�Y�D�U�F���� �V�]�X�O�I�L�G�R�N���� �M�H�O�H�Q�L�N���P�H�J���� �$���N�D�O�F�L�W�E�D�Q���P�p�U�W���I�O�X�L�G�X�P�]�i�U�Y�i�Q�\�R�N���K�R�P�R�J�H�Q�L�]�i�F�L�y�V���K���P�p�U�V�p�N�O�H�W�H��
(Th�����M�H�O�O�H�P�]���H�Q���������±���������ƒ�&���N�|�]�p���H�V�L�N�����N�L�Y�p�Y�H���D���E�U�H�F�F�V�D���H�U�H�N�H�W�����D�K�R�O�������±�������ƒ�&���p�U�W�p�N�H�N���M�H�O�O�H�P�]���N�� 

A BAF�±3, �±���$�� �p�V�� �%�$�)�±���� �I�~�U�i�V�R�N�E�D�Q���� �D�� �%�R�G�D�L�� �$�J�\�D�J�N���E�H�Q�� �N�p�W�� �W�R�Y�i�E�E�L�� �p�U�J�H�Q�H�U�i�F�L�y�� �M�H�O�H�Q�L�N�� �P�H�J�� 
�(�]�H�N�� �N�|�]�p�� �W�D�U�W�R�]�Q�D�N�� �D�� �Y�D�V�W�D�J�� ���!5 cm) anhidrit�±�G�R�O�R�P�L�W�� �N�L�W�|�O�W�p�V�H�N���� �Y�D�O�D�P�L�Q�W�� �D�� �Äcrack-seal�´�� �P�L�N�U�R�V�]�H�U�N�H�]�H�W�&����
�P�H�J�Q�\�~�O�W�� �N�D�O�F�L�W�N�U�L�V�W�i�O�\�R�N�D�W�� �W�D�U�W�D�O�P�D�]�y�� �H�U�H�N���� �)�O�X�L�G�X�P�]�i�U�Y�i�Q�\�� ��Th = 70�±�������� �ƒ�&���� �p�V�� �R�[�L�J�p�Q-�L�]�R�W�y�S�� ���G18O) adatok 
�D�O�D�S�M�i�Q�� �D�� �Y�D�V�W�D�J�� �H�U�H�N�� �P�H�G�H�Q�F�H�� �H�U�H�G�H�W�&�� �V�y�V�� �I�O�X�L�G�X�P�E�y�O�� �Y�i�O�K�D�W�W�D�N�� �N�L���� �P�t�J�� �D�� �Äcrack-seal�´�� �H�U�H�N�� �P�H�G�H�Q�F�H�� �H�U�H�G�H�W�& 
�p�V���P�H�W�H�R�U�L�N�X�V���I�O�X�L�G�X�P�R�N���N�H�Y�H�U�H�G�p�V�p�W���M�H�O�]�L�N�� 

�$�� �&�V�H�U�G�L�� �)�R�U�P�i�F�L�y�E�D�Q�� ���%�$�)�±���� �I�~�U�i�V���� �P�H�J�I�L�J�\�H�O�W���� �O�H�J�I�H�O�M�H�E�E�� �������� �F�P�� �Y�D�V�W�D�J���� �H�J�\�H�Q�H�V�� �H�U�H�N�� �N�Y�D�U�F�E�y�O 
�p�V�� �G�R�O�R�P�L�W�E�y�O�� �i�O�O�Q�D�N���� �p�V�� �V�]�L�Q�W�D�[�L�i�O�L�V�� �Q�|�Y�H�N�H�G�p�V�U�H���� �D�]�D�]�� �Q�\�L�W�R�W�W�� �U�H�S�H�G�p�V�H�N�H�Q�� �N�H�U�H�V�]�W�•�O�� �]�D�M�O�y�� �D�G�Y�H�N�W�t�Y��
�I�O�X�L�G�X�P�i�U�D�P�O�i�V�U�D�� �X�W�D�O�Q�D�N���� �$�� �N�D�S�F�V�R�O�W�� �L�]�R�W�y�S�R�V�� �|�V�V�]�H�W�p�W�H�O���D�O�D�S�M�i�Q�� �V�]�i�P�t�W�R�W�W�� �N�L�Y�i�O�i�V�L���K���P�p�U�V�p�N�O�H�W���a�������±�������� �ƒ�&����
�(�]�]�H�O���V�]�H�P�E�H�Q���D���.���Y�i�J�y�V�]���O���V�L���+�R�P�R�N�N���E�H�Q�����%�$�7�±�����I�~�U�i�V�������±�����P�P���Y�D�V�W�D�J�����I�L�Q�R�P�V�]�H�P�F�V�p�V���N�D�O�F�L�W-, dolomit-, 
barit- �p�V�� �N�Y�D�U�F�� �N�L�W�|�O�W�p�V�&�� �H�U�H�N�� �I�L�J�\�H�O�K�H�W���N�� �P�H�J���� �D�P�H�O�\�H�N�� �X�J�\�D�Q�F�V�D�N�� �V�]�L�Q�W�D�[�L�i�O�L�V�� �Q�|�Y�H�N�H�G�p�V�W���p�V�� �D�G�Y�H�N�W�t�Y��
�I�O�X�L�G�X�P�i�U�D�P�O�i�V�W�� �M�H�O�H�]�Q�H�N�� ���a�����±�������� �ƒ�&������ �$���G13�&�� �p�V��87Sr/86Sr adatok arra utalnak, hogy a Cserdi 
�p�V�� �D�� �.���Y�i�J�y�V�]���O���V�L�� �+�R�P�R�N�N���� �)�R�U�P�i�F�L�y�N�E�D�Q�� �P�H�J�M�H�O�H�Q���� �H�U�H�N�� �J�H�Q�H�W�L�N�D�L�� �M�H�O�O�H�J�H�� �H�J�\�p�U�W�H�O�P�&�H�Q�� �H�O�W�p�U�� �D�� �%�R�G�D�L��
�$�J�\�D�J�N�����i�V�Y�i�Q�\�R�V���H�U�H�L�W���O�� 
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Abstract 

The geological research aimed to develop a methodological framework suitable for mapping the 
distribution, thickness, and hydrogeological parameters of Quaternary, Pliocene, and Late Miocene (Pannonian) 
clay formations with favorable aquitard properties, using a combination of geophysical and geotechnical 
measurement techniques. Within this framework, various methods applicable for determining the hydraulic 
conductivity of clayey sediments were compared and evaluated regarding their applicability and limitations. 

Field investigations were carried out in Tolna County, within the administrative areas of Tengelic and 
Fadd, in the vicinity of Tengelic�±�6�]���O���K�H�J�\���� 

Along three measurement profiles, a total length of 4508 m of seismic and electromagnetic radio-
magnetotelluric (RMT-R) measurements and 4512 m of direct current electrical resistivity (ERT) measurements 
were completed. Following the surface geophysical surveys, six core drillings, three supplementary spiral 
borings, and seven shallow spiral borings were executed with final depths ranging between 15 m and 30.32 m, 
totaling 233.55 m of drilling length.  

Additionally, engineering-geophysical sondings with hydraulic profiling (HPT-CPT) were performed to 
depths of 24.51�±30.31 m (166.75 m total length), and eight gamma-assisted cone penetration tests (GCPT) were 
carried out to depths of 17.5�±22.80 m (148.50 m total length). 

ERT and RMT-R measurements identified four (10�±������ �
�P���� �����±������ �
�P���� �����±������ �
�P���� �����±�������� �
�P���� 
200�±�������� �
�P���� �D�Q�G�� �W�K�U�H�H�� �������±������ �
�P���� �����±������ �
�P���� �����±�������� �
�P���� �Z�L�W�K�� �O�R�F�D�O�� �S�H�D�N�V�� �X�S�� �W�R�� �������� �
�P���� �U�H�V�L�V�W�L�Y�L�W�\��
intervals, respectively. ERT sections penetrated approximately 5�±10 m deeper than EM surveys, which were 
interpretable down to ~25 m. Near-surface low resistivity values corresponded to fine-grained, clayey sediments, 
while higher resistivities indicated coarser, sandy�±loessic deposits. The combined application of methods 
enabled more reliable layer boundary identification and improved spatial resolution of sediment heterogeneities. 

The interpreted 2D S-�Z�D�Y�H�� �V�H�L�V�P�L�F�� �U�H�I�O�H�F�W�L�R�Q���S�U�R�I�L�O�H�V�� ���$�$�¶�� �D�Q�G�� �%�%�¶���� �F�R�Q�I�L�U�P�H�G�� �W�K�H�� �S�U�H�V�H�Q�F�H�� �R�I�� �8�S�S�H�U��
�3�D�Q�Q�R�Q�L�D�Q���V�D�Q�G�\�� �I�R�U�P�D�W�L�R�Q�V���E�H�O�R�Q�J�L�Q�J���W�R���W�K�H���Ò�M�I�D�O�X���)�R�U�P�D�W�L�R�Q�����D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���G�H�O�W�D�L�F���V�\�V�W�H�P���W�K�D�W���L�Q�I�L�O�O�H�G��
Lake Pannon. These surveys also revealed tectonic pre-�V�W�U�X�F�W�X�U�L�Q�J�� �U�H�O�D�W�H�G�� �W�R�� �W�K�H�� �%�R�Q�\�K�i�G�� �)�D�X�O�W�� �=�R�Q�H���� �Z�K�R�V�H��
post-Pannonian activity was traceable on the distinct reflections marking the Pannonian top surface. 

With the help of the borehole sondings inversion analyses were applied, which delineated stratigraphic 
subdivisions and layer classifications. The results revealed the presence of young, near-surface sandy and silt-
rich covers overlying fluvial, predominantly floodplain-facies clayey sequences toward the eastern, Danube-
facing parts of the area, with locally thick channel deposits. Natural gamma (GAM) logs effectively 
distinguished clay-rich and sandy horizons, allowing more detailed lithological interpretation. Evaluation of 
resistivity (RES) data indicated that near-surface variations were strongly influenced by moisture content, while 
correlations were more stable within saturated zones. 

Post-drilling geological documentation identified the following formations: near-surface Quaternary 
deposits including dry aeolian sand�±loess mixtures, loess, sandy loess, loessy clay, slope deposits, floodplain 
sediments, and channel fills; at greater depths, the Tengelic Red Clay Formation and Pannonian sands were 
encountered. Stratigraphic and genetic unit boundaries occasionally showed minor discrepancies between 
borehole and geophysical interpretations; however, the main formation boundaries on seismic and ERT profiles 
corresponded well with borehole data, supporting geological interpretation. 
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The Tengelic Red Clay Formation was encountered in the western and southwestern elevated parts of the 
�V�W�X�G�\���D�U�H�D�����E�R�U�H�K�R�O�H�V���)�7�0�������)�7�0�������)�7�0�������D�Q�G���D�E�R�Y�H���W�K�H���%�R�Q�\�K�i�G���)�D�X�O�W���=�R�Q�H�����Z�L�W�K���W�\�S�L�F�D�O���W�K�L�F�N�Q�H�V�V�H�V���R�I�����±5 
m. It rests on Pannonian sands and is overlain by aeolian and fluvial sediments, while its presence was not 
confirmed in the lower-lying areas. Overall, the subsurface sequence is dominated by Pliocene�±Pleistocene 
formations, including the Tengelic Red Clay and its aeolian cover, the Paksi Loess Formation. These are overlain 
by proluvial�±deluvial clayey and sandy slope deposits, loessic�±sand covers, and locally by floodplain and 
channel sediments in the eastern part of the study area. 

The integration of surface geophysical measurements, borehole data, and laboratory analyses indicates 
that the various genetically distinct clayey formations form laterally extensive, thick aquitard bodies with 
favorable low-permeability characteristics, particularly in the western and southwestern parts of the study area. 

This summary has been prepared based on the RHK-K-015/25 report. 
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Abstract 

This study presents the results of laboratory-based geotechnical analyses and field-scale hydrodynamic 
tests carried out within the framework of the project. The primary objective of the laboratory investigations was 
to characterize, in detail, the geotechnical and hydrogeological properties of the geological formations 
encountered in borehole profiles across the study area. The laboratory programme included the determination of 
water content, dry and wet bulk density, void ratio and porosity, complemented by soil identification tests such 
as particle-size distribution and Atterberg limits. 

Beyond the assessment of general soil mechanical parameters, particular emphasis was placed on 
evaluating the hydraulic barrier properties of clay-rich formations occurring in the area. To this end, laboratory 
hydraulic conductivity (K-value) tests were performed, accompanied by field-based infiltration measurements. 

For the interpretation of results, a classification system was developed that simultaneously incorporates 
geological characteristics and geotechnical parameters. This integrated approach enables the spatial extrapolation 
of borehole-derived information and supports both hydrogeological modelling and engineering-geological 
decision-making. 

The findings contribute to a more detailed understanding of young, fine-grained sedimentary formations, 
with special regard to the parameters controlling subsurface water movement and the behaviour of aquitard 
layers. 
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Abstract 

The karst of the Western Mecsek Mts. lies on an anticline. Its drainage area is built up of Lower �± Middle 
Triassic siliciclastics, Middle Triassic carbonates and various Miocene sediments. Large part of the area is 
covered by loess in a varying but considerable thickness. 

Though in the geological past several time intervals had conditions favourable for karstification, to our 
knowledge the karst system is controlled by the young valley network evolution and by the modern climate. 
Accordingly, karst features include collapse and solution dolines on the surface and typical cold water, vadose-
zone, comparatively small caves in the subsurface. Still, these caves provide a possibility to reconstruct periods 
of karstification. 

The present project aimed at describing the morphology, speleothems and infills of caves in the Western 
Mecsek, assessing their age, reveal the evolution history of the caves and provide data on the uplift of the range. 
The age of allochtonous sediments was studied with cosmogenic nuclides and luminescence methods, while that 
of speleothems with U-series measurements. 

Samples were collected from 14 caves and numerous surface outcrops. Samples represent modern and 
fossile valley floor sinkholes, spring caves and shaft-like caves on plateaus as well. 

Very few paleokarst cavities were known in the area previously. Some cave research reports suggested 
old ages for some caves or cave segments, however, they have not been dated yet. The present work proved that 
karst cavities existed as early as the Early Miocene; their connection to the modern karst system is unknown 
though. 

The position of cave sediments indicated that caves became filled up multiple times, then the sediment 
got washed out of the conduits. Based on the burial age of the oldest sediments collected form a recent cave, the 
modern karst system had active conduits that transported water and sediment at least ~2.5 Ma ago. Loess 
washing into the caves is typical of the past few hundred thousand years. The formation time of speleothems 
does not show an obvious connection either to their appearance (fresh or weathered) or to their elevation above 
the karst water table. Stable isotope investigations of flowstones indicated continuous speleothem precipitation 
both in cold and arid and in mild and humid periods. 

The largest tufa accumulations were dated to the latest Pleistocene and to the Holocene. 
Results referred to a slow (~10-20 m/Ma) uplift of the area, and the process could not be subdivided into 

intervals. Karst water table experienced significant temporary and often local changes, caused by climatic and 
local factors (e.g. clogging of conduits). 

�g�V�V�]�H�I�R�J�O�D�O�y 
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�K�R�O�R�F�p�Q�E�H�Q���N�p�S�]���G�W�H�N�� 

�$�� �N�D�S�R�W�W�� �H�U�H�G�P�p�Q�\�H�N�� �D�O�D�S�M�i�Q�� �D�� �N�D�U�V�]�W�W�H�U�•�O�H�W�� �N�L�H�P�H�O�N�H�G�p�V�H�� �O�D�V�V�~�� ���a����-20 m/Ma), szakaszokra nem 
�E�R�Q�W�K�D�W�y���� �$�� �N�D�U�V�]�W�Y�t�]�� �V�]�L�Q�W�M�p�E�H�Q�� �N�R�P�R�O�\�� �L�G���V�]�D�N�R�V�� �p�V�� �V�R�N�� �H�V�H�W�E�H�Q�� �O�R�N�i�O�L�V�� �Y�i�O�W�R�]�i�V�R�N�� �W�|�U�W�p�Q�K�H�W�W�H�N���� �P�H�O�\�Q�H�N��
�N�O�L�P�D�W�L�N�X�V���p�V���K�H�O�\�L�����S�O�����M�i�U�D�W�R�N���H�O�W�|�P���G�p�V�H�����R�N�D�L���O�H�K�H�W�W�H�N�� 

�.�X�O�F�V�V�]�D�Y�D�N�����0�H�F�V�H�N�����N�D�U�V�]�W�I�H�M�O���G�p�V�����N�L�H�P�H�O�N�H�G�p�V�����N�U�R�Q�R�O�y�J�L�D�����S�D�O�H�R�N�D�U�V�]�W 

�%�H�Y�H�]�H�W�p�V 

�$���M�H�O�H�Q���N�X�W�D�W�i�V���F�p�O�M�D���D���Q�\�X�J�D�W-�P�H�F�V�H�N�L���D�N�W�t�Y���p�V���I�R�V�V�]�L�O�L�V���E�D�U�O�D�Q�J�M�i�U�D�W�R�N���P�R�U�I�R�O�y�J�L�D�L���E�p�O�\�H�J�H�L�Q�H�N����
�F�V�H�S�S�N���N�p�S�]���G�P�p�Q�\�H�L�Q�H�N�� �p�V�� �N�L�W�|�O�W�p�V�p�Q�H�N�� �O�H�t�U�i�V�D�� �p�V�� �N�R�U�i�Q�D�N�� �E�H�F�V�O�p�V�H���� �I�H�O�V�]�t�Q�L�� �P�p�V�]�W�X�I�i�N�� �Y�L�]�V�J�i�O�D�W�D����
�P�D�M�G�� �H�]�H�Q�� �D�G�D�W�R�N�� �D�O�D�S�M�i�Q�� �D�� �W�H�U�•�O�H�W�� �N�D�U�V�]�W�R�V�� �I�H�M�O���G�p�V�W�|�U�W�p�Q�H�W�p�Q�H�N�� �P�H�J�L�V�P�H�U�p�V�H�� �p�V�� �D�� �K�H�J�\�V�p�J��
�N�L�H�P�H�O�N�H�G�p�V�L���•�W�H�P�p�Q�H�N���V�]�i�P�V�]�H�U�&�V�t�W�p�V�H���Y�R�O�W�� 

�9�L�]�V�J�i�O�W���W�H�U�•�O�H�W 

A nyugat-mecseki karszt a Nyugat-�0�H�F�V�H�N�� �D�Q�W�L�N�O�L�Q�i�O�L�V�i�Q�� �K�H�O�\�H�]�N�H�G�L�N�� �H�O���� �9�t�]�J�\�&�M�W���M�p�Q�H�N��
�I�|�O�G�W�D�Q�L���I�H�O�p�S�t�W�p�V�p�E�H�Q���D�O�V�y�±�N�|�]�p�S�V�����W�U�L�i�V�]���V�]�L�O�L�F�L�N�O�D�V�]�W�R�V���N���]�H�W�H�N�����N�|�]�p�S�V�����W�U�L�i�V�]���N�D�U�E�R�Q�i�W�R�N���p�V���P�L�R�F�p�Q��
�•�O�H�G�p�N�H�V�� �|�V�V�]�O�H�W�H�N�� �Y�H�V�]�Q�H�N�� �U�p�V�]�W���� �$�� �W�H�U�•�O�H�W�H�W�� �Y�i�O�W�R�]�y���� �D�]�� �R�U�V�]�i�J�� �H�J�\�p�E�� �N�D�U�V�]�W�W�H�U�•�O�H�W�H�L�K�H�]�� �P�p�U�W�H�Q��
�M�H�O�H�Q�W���V���Y�D�V�W�D�J�V�i�J�E�D�Q���I�H�G�L���O�|�V�]���� 

�0�y�G�V�]�H�U�H�N 

�$���N�X�W�D�W�i�V���V�R�U�i�Q�����I�H�O�V�]�t�Q�H�Q���p�V���I�H�O�V�]�t�Q���D�O�D�W�W���Y�p�J�H�]�W�•�Q�N���W�H�U�H�S�L���I�H�O�P�p�U�p�V�W�����������E�D�U�O�D�Q�J�E�y�O����1�����i�E�U�D�����p�V��
�V�]�i�P�R�V���I�H�O�V�]�t�Q�L���K�H�O�\�V�]�t�Q�U���O���J�\�&�M�W�|�W�W�•�Q�N���•�O�H�G�p�N- �p�V���F�V�H�S�S�N���P�L�Q�W�i�N�D�W�����$���P�L�Q�W�i�N���N�p�S�Y�L�V�H�O�L�N���D���M�H�O�H�Q�O�H�J�L���p�V��
�H�J�\�N�R�U�L�� �Y�|�O�J�\�W�D�O�S�L�� �Q�\�H�O���N�H�W�� ���$�F�K�L�O�O�H�V���� �3�L�H�W�U�y���� �7�U�L�y���� �6�S�L�U�i�O���� �6�]�D�M�K�D���� �9�D�G�H�W�H�W���V������ �D�� �I�R�U�U�i�V�E�D�U�O�D�Q�J�R�N�D�W��
(Abaligeti-�$�N�i�F�R�V�����0�i�Q�I�D�L-�N���O�\�X�N�����.�L�V�S�D�S�O�L�N�D�����9�t�]�I�������p�V���D���]�V�R�P�E�R�O�\�V�]�H�U�&�����S�O�D�W�y�K�H�O�\�]�H�W�&���E�D�U�O�D�Q�J�R�N�D�W��
���0�D�V�]�H�N�����9�|�U�|�V�K�H�J�\�L-�E�H�V�]�D�N�D�G�i�V�������$���E�D�U�O�D�Q�J�L���•�O�H�G�p�N�H�N���N�R�U�i�W���.-Ar, cirkon U-�3�E�����N�R�]�P�R�J�p�Q���L�]�R�W�y�S�R�V����
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�O�X�P�L�Q�H�V�]�H�F�H�Q�V�� �p�V�� ���V�O�p�Q�\�W�D�Q�L���P�y�G�V�]�H�U�H�N�N�H�O���� �D�� �F�V�H�S�S�N���N�p�S�]���G�P�p�Q�\�H�N�� �p�V�� �P�p�V�]�W�X�I�i�N�� �N�R�U�i�W�� �8-soros, U-
�3�E�����p�V���U�D�G�L�R�N�D�U�E�R�Q���P�y�G�V�]�H�U�U�H�O���Y�L�]�V�J�i�O�W�X�N�����$�]���•�O�H�G�p�N�H�N���S�R�Q�W�R�V���D�]�R�Q�R�V�t�W�i�V�i�U�D���;�5�'���p�V���V�]�H�P�F�V�H�H�O�R�V�]�O�i�V-
�Y�L�]�V�J�i�O�D�W�R�W���L�V���D�O�N�D�O�P�D�]�W�X�Q�N�� 

 

1�����i�E�U�D�����$���E�D�U�O�D�Q�J�L���P�L�Q�W�D�Y�p�W�H�O�H�N���K�H�O�\�V�]�t�Q�H�L 

�(�U�H�G�P�p�Q�\�H�N 

�$�]���H�U�H�G�P�p�Q�\�H�N�H�W���U�p�V�]�O�H�W�H�V�H�Q���D���N�X�W�D�W�i�V�L���M�H�O�H�Q�W�p�V�����6�H�E�H���H�W���D�O������������ [1]) mutatja be. 

�(�� �P�X�Q�N�D�� �H�O���W�W�� �D�� �0�H�F�V�H�N�� �W�H�U�•�O�H�W�p�U���O�� �Q�D�J�\�R�Q�� �N�H�Y�p�V�� �S�D�O�H�R�N�D�U�V�]�W�R�V�� �•�U�H�J�H�W�� �L�V�P�H�U�W�•�Q�N���� �8�J�\�D�Q�� �D��
�N�R�U�i�E�E�L�� �E�D�U�O�D�Q�J�N�X�W�D�W�i�V�L�� �M�H�O�H�Q�W�p�V�H�N�� �X�W�D�O�Q�D�N�� �Q�p�K�i�Q�\�� �E�D�U�O�D�Q�J�� �Y�D�J�\�� �E�D�U�O�D�Q�J�V�]�D�N�D�V�]�� �L�G���V�� �P�L�Y�R�O�W�i�U�D���� �H�]�H�N��
�N�R�U�R�O�i�V�D�� �D�]�R�Q�E�D�Q�� �P�L�Q�G�H�]�L�G�i�L�J�� �Q�H�P�� �W�|�U�W�p�Q�W�� �P�H�J���� �-�H�O�H�Q�� �N�X�W�D�W�i�V�� �|�W�Y�H�Q�Q�p�O�� �W�|�E�E�� ���V�N�D�U�V�]�W�R�V�� �•�U�H�J�H�W��
�G�R�N�X�P�H�Q�W�i�O�W�X�Q�N�� �p�V�� �Y�L�]�V�J�i�O�W�X�Q�N���� �$�� �P�X�Q�N�D�� �V�R�U�i�Q�� �V�L�N�H�U�•�O�W�� �E�L�]�R�Q�\�t�W�p�N�R�W�� �W�D�O�i�O�Q�L�� �D�U�U�D���� �K�R�J�\�� �P�i�U�� �D�� �N�R�U�D��
�P�L�R�F�p�Q�� �V�R�U�i�Q�� �L�V�� �O�p�W�H�]�W�H�N�� �N�D�U�V�]�W�R�V�� �•�U�H�J�H�N���� �(�]�H�N�� �M�H�O�O�H�J�•�N�E�H�Q�� �D�� �P�D�L�� �E�D�U�O�D�Q�J�R�N�K�R�]�� �K�D�V�R�Q�O�y�D�N���� �I���O�H�J��
�U�p�W�H�J�O�D�S�R�N�� �p�V�� �W�|�U�p�V�H�N�� �P�H�Q�W�p�Q�� �N�H�O�H�W�N�H�]�W�H�N���� �D�� �Y�D�G�y�]�X�V�� �]�y�Q�i�E�D�Q�� �M�|�K�H�W�W�H�N�� �O�p�W�U�H���� �.�L�W�|�O�W�p�V�H�L�N�� �X�J�\�D�Q�D�N�N�R�U��
�Y�i�O�W�R�]�D�W�R�V�D�E�E�D�N���� �D�� �J�\�D�N�R�U�L�� �O�|�V�]�� �p�V�� �Y�|�U�|�V�D�J�\�D�J���P�H�O�O�H�W�W�� �N�R�U�D-�N�|�]�p�S�V���� �p�V�� �N�p�V���� �P�L�R�F�p�Q�� �W�D�Y�L�� �•�O�H�G�p�N�H�N�H�W����
�Y�i�O�W�R�]�D�W�R�V�� �D�J�\�D�J�R�N�D�W�� �p�V�� �Y�X�O�N�i�Q�L�� �W�X�I�i�N�D�W�� �W�D�O�i�O�W�X�Q�N�� �E�H�Q�Q�•�N���� �$�]�R�Q�R�V�� �W�H�Q�J�H�U�V�]�L�Q�W�� �I�|�O�|�W�W�L�� �P�D�J�D�V�V�i�J�E�D�Q����
�H�J�\�P�i�V���P�H�O�O�H�W�W���Q�D�J�\�R�Q���H�O�W�p�U�����N�R�U�~���N�D�U�V�]�W�R�V���•�U�H�J�N�L�W�|�O�W�p�V�H�N�H�W���W�D�O�i�O�W�X�Q�N�����P�X�W�D�W�Y�D�����K�R�J�\���X�J�\�D�Q�D�]���D���W�H�U�•�O�H�W��
�D���N�D�L�Q�R�]�R�L�N�X�P���V�R�U�i�Q���W�|�E�E�V�]�|�U���N�D�U�V�]�W�R�V�R�G�R�W�W�����$���F�V�H�S�S�N���N�R�U�R�N���D�O�D�S�M�i�Q���H�J�\-�H�J�\���•�U�H�J���W�|�E�E���V�]�i�]�H�]�H�U���p�Y�L�J��
�D�N�W�t�Y���O�H�K�H�W�H�W�W�� 

�1�R�K�D���D���I�|�O�G�W�|�U�W�p�Q�H�W�L���P�~�O�W�E�D�Q���D���W�H�U�•�O�H�W���I�H�O�V�]�t�Q�L���p�V���I�H�O�V�]�t�Q���D�O�D�W�W�L���N�D�U�V�]�W�R�V�R�G�i�V�i�U�D���W�|�E�E���L�G���V�]�D�N�E�D�Q��
�L�V�� �Y�R�O�W�� �O�H�K�H�W���V�p�J�� ���S�O���� �S�D�O�H�R�J�p�Q���� �P�L�R�F�p�Q������ �H�G�G�L�J�L�� �W�X�G�i�V�X�Q�N�� �V�]�H�U�L�Q�W�� �D�� �P�D�� �L�V�P�H�U�W�� �N�D�U�V�]�W�U�H�Q�G�V�]�H�U�W�� �D�� �I�L�D�W�D�O��
�Y�|�O�J�\�K�i�O�y�]�D�W-�I�H�M�O���G�p�V�� �p�V�� �D�� �U�H�F�H�Q�V�� �N�O�t�P�D�� �K�D�W�i�U�R�]�]�D�� �P�H�J�� �H�O�V���V�R�U�E�D�Q���� �(�Q�Q�H�N�� �P�H�J�I�H�O�H�O���H�Q�� �D�� �I�H�O�V�]�t�Q�H�Q��
�X�W�i�Q�U�R�J�\�i�V�R�V���p�V���R�O�G�i�V�R�V���G�R�O�L�Q�i�N�D�W�����P�t�J���D���I�H�O�V�]�t�Q���D�O�D�W�W���W�L�S�L�N�X�V���K�L�G�H�J�Y�L�]�H�V�����Y�D�G�y�]�X�V���]�y�Q�i�E�D�Q���N�L�I�H�M�O���G�|�W�W����
�Q�H�P�� �W�~�O�� �Q�D�J�\�� �P�p�U�H�W�&�� �E�D�U�O�D�Q�J�R�N�D�W�� �L�V�P�H�U�•�Q�N���� �$�� �N�D�U�V�]�W�� �W�H�U�•�O�H�W�p�Q�� �V�H�P�� �D�]�� �H�J�\�H�V�� �E�D�U�O�D�Q�J�R�N�E�D�Q���� �V�H�P�� �D��
�E�D�U�O�D�Q�J�M�i�U�D�W�R�N�� �|�V�V�]�H�V�t�W�H�W�W�� �H�O�R�V�]�O�i�V�i�W�� �Y�L�]�V�J�i�O�Y�D�� �H�O�N�•�O�|�Q�•�O���� �P�R�U�I�R�O�y�J�L�D�L�� �V�]�L�Q�W�H�N�� �Q�H�P�� �L�V�P�H�U�K�H�W���N�� �I�H�O���� �$��
�O�H�J�W�|�E�E�� �M�i�U�D�W�� �D�� �P�D�L�� �N�D�U�V�]�W�Y�t�]�V�]�L�Q�W�� �N�|�]�H�O�p�E�H�Q�� �K�H�O�\�H�]�N�H�G�L�N�� �H�O���� �p�V�� �D�� �N�D�U�V�]�W�Y�t�]�V�]�L�Q�W�� �D�O�D�W�W�� �L�V�� �Y�D�Q�Q�D�N�� �D�N�W�t�Y��
�M�i�U�D�W�R�N�����7�|�U�P�H�O�p�N�H�V���N�L�W�|�O�W�p�V�•�N�H�W �D�O�V�y���W�U�L�i�V�]���K�R�P�R�N�N�������Y�|�U�|�V�D�J�\�D�J�����D�J�\�D�J�����D�J�\�D�J�R�V���N���]�H�W�O�L�V�]�W�����O�|�V�]�����p�V��
�D�� �E�H�I�R�J�O�D�O�y�� �N���]�H�W�H�N�� �W�|�U�P�H�O�p�N�H�� �D�O�N�R�W�M�D���� �$�� �E�D�U�O�D�Q�J�L�� �N�L�Y�i�O�i�V�R�N�D�W�� �F�V�H�S�S�N������ �P�p�V�]�W�X�I�D�� �p�V�� �0�Q-�i�V�Y�i�Q�\�R�N��
�N�p�S�Y�L�V�H�O�L�N���� �$�� �E�H�Y�i�J�y�G�y�� �Y�|�O�J�\�H�N�� �P�H�O�O�H�W�W�� �Y�|�O�J�\�R�O�G�D�O�L�� �Y�D�J�\�� �W�H�W���K�H�O�\�]�H�W�E�H�� �N�H�U�•�O�W�� �E�D�U�O�D�Q�J�R�N�� �L�Q�D�N�W�t�Y�Y�i��
�Y�i�O�W�D�N�����H�]�p�U�W���H�]�H�N�E�H���M�H�O�H�Q�O�H�J���P�L�p�U�W���Q�H�P���I�R�O�\�W�D�W�y�G�L�N���D���Y�|�U�|�V���K�R�P�R�N�N�����E�H�P�R�V�y�G�i�V�D���� 
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�.�L�V�� �P�p�U�H�W�•�N�� �H�O�O�H�Q�p�U�H�� �H�]�H�N�� �D�� �E�D�U�O�D�Q�J�R�N�� �L�V�� �O�H�K�H�W���V�p�J�H�W�� �E�L�]�W�R�V�t�W�D�Q�D�N�� �D�� �N�D�U�V�]�W�I�H�M�O���G�p�V�L�� �L�G���V�]�D�N�R�N��
�U�H�N�R�Q�V�W�U�X�i�O�i�V�K�R�]���� �$�� �E�D�U�O�D�Q�J�L�� �N�L�W�|�O�W�p�V�H�N�� �K�H�O�\�]�H�W�H�� �D�O�D�S�M�i�Q�� �D�� �P�D�L�� �E�D�U�O�D�Q�J�R�N�� �W�|�E�E�V�]�|�U�L�� �N�L�W�|�O�W���G�p�V�H�����P�D�M�G��
�D�]�� �•�O�H�G�p�N�� �N�L�P�R�V�y�G�i�V�D�� �W�&�Q�L�N�� �M�H�O�O�H�P�]���Q�H�N���� �$�� �O�H�J�L�G���V�H�E�E���� �M�H�O�H�Q�O�H�J�� �L�V�� �D�N�W�t�Y�� �E�D�U�O�D�Q�J�E�D�Q�� �W�D�O�i�O�W�� �•�O�H�G�p�N��
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Abstract  

The KMB-T-1 geothermal exploration well was drilled to a depth of 3,332 m on the outskirts of 
�.�H�F�V�N�H�P�p�W���� �8�Q�I�R�U�W�X�Q�D�W�H�O�\�����W�K�H���Z�H�O�O���Z�D�V���G�U�\�� �I�U�R�P���D���J�H�R�W�K�H�U�P�D�O���S�R�L�Q�W���R�I�� �Y�L�H�Z���� �E�X�W���L�W���G�L�G���\�L�H�O�G���V�R�P�H���L�Q�W�H�U�H�V�W�L�Q�J��
geological findings: starting at 1625 m, the drilled stratigraphy deviated from the expected stratigraphy and did 
not reach any formations that could be identified as crystalline bedrock. According to the primary petrological 
description, the well intersected a sequence composed of sandstone and conglomerate, in which tuff levels also 
appear. In order to identify this sequence, microscopic grain analysis, paleontological and Raman spectroscopic 
examinations were performed on several cuttings. Furthermore, six 2D seismic sections were reprocessed to 
understand the broader tectonic situation. Based on these investigations and seismic interpretation, a Miocene 
transtensional basin was identified, which is presumably filled with sediments that formed in a fluvial 
environment. Based on the geometry of the sediments at the edge of the basin, a partial inversion of the basin is 
also likely. In light of these new results, the Haas basement map (Haas et al. 2014) needs to be revised in the area 
�V�R�X�W�K���R�I���.�H�F�V�N�H�P�p�W�� 

�g�V�V�]�H�I�R�J�O�D�O�y�� 

A KMB -T-���� �J�H�R�W�H�U�P�L�N�X�V�� �N�X�W�D�W�y�I�~�U�i�V�� �.�H�F�V�N�H�P�p�W�� �K�D�W�i�U�i�E�D�Q�� �P�p�O�\�•�O�W�� ���������� �P-�H�V�� �W�D�O�S�P�p�O�\�V�p�J�L�J���� �$�� �I�~�U�i�V��
�J�H�R�W�H�U�P�L�N�X�V���V�]�H�P�S�R�Q�W�E�y�O���P�H�G�G���Q�H�N���E�L�]�R�Q�\�X�O�W�����G�H���I�|�O�G�W�D�Q�L���V�]�H�P�S�R�Q�W�E�y�O���V�]�R�O�J�i�O�W���p�U�G�H�N�H�V�V�p�J�H�N�N�H�O�����D���I�~�U�W���U�p�W�H�J�V�R�U��
1625 m-�W���O���N�H�]�G�Y�H���H�O�W�p�U�W���D���Y�i�U�K�D�W�y���U�p�W�H�J�V�R�U�W�y�O���p�V���H�J�p�V�]�H�Q���D���W�D�O�S�L�J���Q�H�P���p�U�W���R�O�\�D�Q���N�p�S�]���G�P�p�Q�\�H�N�H�W�����D�P�L�W���N�U�L�V�W�i�O�\�R�V��
�D�O�M�]�D�W�W�D�O�� �W�X�G�Q�i�Q�N�� �D�]�R�Q�R�V�t�W�D�Q�L���� �$�]�� �H�O�V���G�O�H�J�H�V�� �N���]�H�W�W�D�Q�L�� �O�H�t�U�i�V�� �V�]�H�U�L�Q�W�� �H�J�\�� �K�R�P�R�N�N���� �p�V�� �N�R�Q�J�O�R�P�H�U�i�W�X�P��
�Y�i�O�W�D�N�R�]�i�V�i�E�y�O���I�H�O�p�S�•�O���� �U�p�W�H�J�V�R�U�W���K�D�U�i�Q�W�R�O�W���D���I�~�U�i�V���� �D�P�L�E�H�Q���W�|�E�E���W�X�I�D�V�]�L�Q�W���L�V���P�H�J�M�H�O�H�Q�L�N���� �$���U�p�W�H�J�V�R�U���D�]�R�Q�R�V�t�W�i�V�D��
�p�U�G�H�N�p�E�H�Q���P�L�N�U�R�V�]�N�y�S�R�V���V�]�H�P�F�V�H�D�Q�D�O�t�]�L�V�U�H�����S�D�O�H�R�Q�W�R�O�y�J�L�D�L���p�V���5�D�P�D�Q-�V�S�H�N�W�U�R�V�]�N�y�S�R�V���Y�L�]�V�J�i�O�D�W�R�N�U�D���L�V���V�R�U���N�H�U�•�O�W��
�W�|�E�E�� �I�X�U�D�G�p�N�P�L�Q�W�i�Q���� �9�D�O�D�P�L�Q�W�� �D�� �W�i�J�D�E�E�� �W�H�N�W�R�Q�L�N�D�L�� �K�H�O�\�]�H�W�� �P�H�J�p�U�W�p�V�H�� �Y�p�J�H�W�W�� ���� �G�E�� ���'�� �V�]�H�L�]�P�L�N�X�V�� �V�]�H�O�Y�p�Q�\�� �L�V��
�~�M�U�D�I�H�O�G�R�O�J�R�]�i�V�U�D�� �N�H�U�•�O�W���� �(�]�H�Q�� �Y�L�]�V�J�i�O�D�W�R�N�� �p�V�� �D�� �V�]�H�L�]�P�L�N�X�V�� �p�U�W�H�O�P�H�]�p�V�� �D�O�D�S�M�i�Q�� �H�J�\�� �P�L�R�F�p�Q�� �W�U�D�Q�V�]�W�H�Q�]�L�y�V��
�P�H�G�H�Q�F�p�W�� �V�L�N�H�U�•�O�W�� �K�D�U�i�Q�W�R�O�Q�L���� �P�H�O�\�H�W�� �I�H�O�W�H�K�H�W���H�Q�� �I�R�O�\�y�Y�t�]�L�� �N�|�U�Q�\�H�]�H�W�E�H�Q�� �N�p�S�]���G�|�W�W�� �•�O�H�G�p�N�� �W�|�O�W�� �N�L���� �$��
�P�H�G�H�Q�F�H�S�H�U�H�P�L�� �•�O�H�G�p�N�H�N�� �J�H�R�P�H�W�U�L�i�M�D�� �D�O�D�S�M�i�Q�� �D�� �P�H�G�H�Q�F�H�� �U�p�V�]�O�H�J�H�V�� �L�Q�Y�H�U�]�L�y�M�D�� �L�V�� �Y�D�O�y�V�]�t�Q�&�V�t�W�K�H�W������ �(�]�H�Q�� �~�M��
�H�U�H�G�P�p�Q�\�H�N�� �W�•�N�U�p�E�H�Q�� �D�� �+�D�D�V-�I�p�O�H�� �D�O�M�]�D�W�W�p�U�N�p�S�� ���+�D�D�V�� �H�W�� �D�O���� ������������ �U�H�D�P�E�X�O�i�O�i�V�U�D�� �V�]�R�U�X�O�� �.�H�F�V�N�H�P�p�W�W���O�� �G�p�O�L��
�W�p�U�V�p�J�E�H�Q�� 

Kulcssza�Y�D�N�����J�H�R�W�H�U�P�L�N�X�V���N�X�W�D�W�i�V�����G�U�\���K�R�O�H���D�Q�D�O�\�V�L�V�����P�L�R�F�p�Q���U�p�W�H�J�V�R�U�����U�p�W�H�J�W�D�Q�L��
�U�H�D�P�E�X�O�i�F�L�y�� 
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�%�H�Y�H�]�H�W�� 

A KMB -T-1-es geotermikus 
�N�X�W�D�W�y�I�~�U�i�V�� ������������ �P�i�U�F�L�X�V�D�� �p�V�� �M�~�Q�L�X�V�D��
�N�|�]�|�W�W�� �N�H�U�•�O�W�� �N�L�Y�L�W�H�O�H�]�p�V�U�H�� �p�V�� �W�H�V�]�W�H�O�p�V�U�H��
�.�H�F�V�N�H�P�p�W�� �K�D�W�i�U�i�E�D�Q�� �D�� �I�|�O�G�K���� �L�S�D�U�L��
�I�H�O�K�D�V�]�Q�i�O�i�V�i�Q�D�N�� �F�p�O�M�i�E�y�O���� �$�� �F�p�O�� �O�H�J�D�O�i�E�E��
�������� �• -�R�V�� �Y�t�]�� �N�L�W�H�U�P�H�O�p�V�H�� �Y�R�O�W���� �$��
�W�H�U�Y�H�]�H�W�W�� ���������� �P�p�W�H�U�H�V�� �W�D�O�S�P�p�O�\�V�p�J��
�H�O�p�U�p�V�p�W�� �N�|�Y�H�W���H�Q���� �D�� �Y�i�U�K�D�W�y�W�y�O�� �H�O�W�p�U����
�U�p�W�H�J�V�R�U�� �P�L�D�W�W�� �p�V�� �D�� �P�H�J�I�H�O�H�O���� �Y�t�]�D�G�y��
�K�L�i�Q�\�i�E�D�Q�����D���N�~�W���W�R�Y�i�E�E���P�p�O�\�t�W�p�V�H���P�H�O�O�H�W�W��
�G�|�Q�W�|�W�W�H�N���� �$�� �N�~�W�� �Y�p�J�V���� �W�D�O�S�P�p�O�\�V�p�J�H�W��
3332m-�E�H�Q�� �p�U�W�H�� �H�O���� �$�� �N�~�W�E�D�Q�� �P�D�J�I�~�U�i�V�U�D��
�Q�H�P�� �N�H�U�•�O�W�� �V�R�U���� �$�� �I�~�U�i�V�� �V�R�U�i�Q�� �p�V�� �D�]�W��
�N�|�Y�H�W���H�Q�� �D�� �I�~�U�y�O�\�X�N�E�D�Q�� �9�6�3-�P�p�U�p�V�p�W����
�U�p�V�]�O�H�W�H�V�� �O�\�X�N�J�H�R�I�L�]�L�N�D�L�� �P�p�U�p�V�H�N�H�W����
�Q�\�R�P�i�V�� �p�V�� �K���P�p�U�V�p�N�O�H�W-�P�p�U�p�V�W���� �Y�D�O�D�P�L�Q�W��
�P�p�O�\�V�p�J�L�� �p�V�� �I�H�O�V�]�t�Q�L�� �Y�t�]�P�L�Q�W�D�Y�p�W�H�O�W��
�Y�p�J�H�]�W�H�N���� �$�� �N�~�W�N�L�N�p�S�]�p�V�W�� �N�|�Y�H�W���Q��
�N�~�W�W�H�V�]�W�H�N�� �P�H�J�P�X�W�D�W�W�i�N���� �K�R�J�\�� �D��
�W�D�O�S�K���P�p�U�V�p�N�O�H�W�� �N�H�O�O���H�Q�� �P�D�J�D�V��
���������ƒ�&�#���������P������ �G�H�� �D�� �I�R�U�P�i�F�L�y�� �Q�H�P��
�U�H�Q�G�H�O�N�H�]�L�N�� �P�H�J�I�H�O�H�O���� �U�H�]�H�U�Y�R�i�U��
�S�D�U�D�P�p�W�H�U�H�N�N�H�O�� 
�$�� �Q�H�J�D�W�t�Y�� �N�L�P�H�Q�H�W�H�O�� �p�V�� �D�� �W�H�U�Y�H�]�H�W�W���O��
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�Y�H�W�W�� �P�L�Q�W�i�Q�� �W�|�U�W�p�Q�W�� ���V�O�p�Q�\�W�D�Q�L�� �H�O�H�P�]�p�V���� �������� mTVD; 2255mTVD; 2490-���������� �P�7�9�'���� �(�]�� �D�O�D�S�M�i�Q�� �D��
�V�]�H�P�F�V�p�N�H�W�� �D�� �3�X�V�]�W�D�V�]���O���V�L�� �0�i�U�J�D���� �D�� �0�i�U�p�Y�i�U�L���� �*�i�W�p�U�L�� �)�R�U�P�i�F�L�y�� �O�H�S�X�V�]�W�X�O�i�V�L�� �W�H�U�P�p�N�H�L�� �D�G�M�i�N�� ���*�|�U�|�J����
�������������� �(�]�H�N�� �P�H�Q�Q�\�L�V�p�J�L�� �D�U�i�Q�\�D�L�� �D�V�]�H�U�L�Q�W�� �Y�i�O�W�R�]�Q�D�N���� �K�R�J�\�� �p�S�S�H�Q�� �P�H�O�\�L�N�� �N�p�S�]���G�P�p�Q�\�� �X�U�D�O�W�D�� �D��
�O�H�S�X�V�]�W�X�O�i�V�L���W�H�U�•�O�H�W�H�W���� 
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3�����i�E�U�D�����.�0�%-T-�����I�~�U�i�V�����������������P�����9�i�O�W�R�]�y���V�]�|�Y�H�W�&�����i�V�Y�i�Q�\�R�V���|�V�V�]�H�W�p�W�H�O�&���p�V���i�W�D�O�D�N�X�O�W�V�i�J�L���I�R�N�~���E�i�]�L�V�R�V���Y�X�O�N�D�Q�L�W��
�V�]�H�P�F�V�p�N�����.�H�U�H�V�]�W�H�]�H�W�W���1�L�N�R�O�R�V���I�H�O�Y�p�W�H�O�H�N�� 

�$�� �N�R�Q�J�O�R�P�H�U�i�W�X�P�E�D�Q�� �P�H�J�K�D�W�i�U�R�]�R�W�W�� �N���]�H�W�V�]�H�P�F�V�p�N�� �I�R�U�U�i�V�W�H�U�•�O�H�W�H�� �N�|�Q�Q�\�H�Q�� �P�H�J�K�D�W�i�U�R�]�K�D�W�y����
�P�H�U�W�� �D�� �I�~�U�i�V�S�R�Q�W�� �N�|�]�Y�H�W�O�H�Q�� �N�|�U�Q�\�H�]�H�W�p�E�H�Q�� �V�]�i�P�R�V�� �H�J�\�N�R�U�L�� �D�O�M�]�D�W�R�W�� �p�U�W�� �N�X�W�D�W�y�I�~�U�i�V�� ���1�D�J�\�N���U�|�V���� �.�H�F�V-
�1�\�� �p�V�� �.�H�F�V-�'���� �I�H�O�W�i�U�W�� �V�]�i�O�E�D�Q�� �i�O�O�y�� �N�U�L�V�W�i�O�\�R�V�� �p�V�� �N�D�U�E�R�Q�i�W�R�V�� �N���]�H�W�H�N�H�W���� �3�p�O�G�i�X�O�� �D�]�� �������������� �P-es 
�P�p�O�\�V�p�J�N�|�]�� �I�X�U�D�G�p�N�P�L�Q�W�i�M�i�E�D�Q�� �P�H�J�K�D�W�i�U�R�]�y�D�N�� �D�� �Y�i�O�W�R�]�y�� �P�p�U�W�p�N�E�H�Q�� �i�W�D�O�D�N�X�O�W�� �N�•�O�|�Q�E�|�]���� �i�V�Y�i�Q�\�R�V��
�|�V�V�]�H�W�p�W�H�O�&�� �p�V�� �V�]�|�Y�H�W�&�� �E�i�]�L�V�R�V�� �Y�X�O�N�D�Q�L�W�� �V�]�H�P�F�V�p�N���� �(�]�H�Q�� �I�X�U�D�G�p�N�P�L�Q�W�i�E�D�Q�� �M�H�O�H�Q�O�p�Y���� �Q�D�J�\�P�H�Q�Q�\�L�V�p�J�&��
�H�O�W�p�U���� �i�V�Y�i�Q�\�R�V�� �|�V�V�]�H�W�p�W�H�O�&�� �p�V�� �V�]�|�Y�H�W�&�� �E�i�]�L�V�R�V�� �Y�X�O�N�D�Q�L�W�� �V�]�H�P�F�V�H�� �L�J�D�]�R�O�M�D���� �K�R�J�\�� �D�]�� ���������� �p�V�� ����������
�P�p�O�\�V�p�J�N�|�]�E�H�Q�� �W�H�O�H�S�•�O���� �U�p�W�H�J�� �X�U�D�O�N�R�G�y�D�Q�� �E�i�]�L�V�R�V�� �Y�X�O�N�D�Q�L�W�� �D�Q�\�D�J�~�� �N�R�Q�J�O�R�P�H�U�i�W�X�P�� �U�p�W�H�J�� �p�V�� �Q�H�P��
�V�]�i�O�E�D�Q�� �i�O�O�y�� �N�p�S�]���G�P�p�Q�\���� �$�� �I�~�U�D�G�p�N�P�L�Q�W�i�N�E�D�Q�� �Y�i�O�W�R�]�y�� �P�H�Q�Q�\�L�V�p�J�&�� �V�]�H�Q�H�V�H�G�H�W�W�� �Q�|�Y�p�Q�\�L��
�W�|�U�P�H�O�p�N�D�Q�\�D�J�� �L�V�� �P�H�J�M�H�O�H�Q�L�N���� �D�P�L�� �D�� �U�p�W�H�J�V�R�U�E�D�Q�� �N�|�]�E�H�W�H�O�H�S�•�O���� �O�L�J�Q�L�W���� �H�V�H�W�O�H�J�H�V�� �Y�p�N�R�Q�\�� �N���V�]�p�Q��
�U�p�W�H�J�H�N�U�H�� �X�W�D�O���� �$�� �V�]�L�O�L�F�L�N�O�D�V�]�W�R�V�� �|�V�V�]�O�H�W�E�H�� �W�H�O�H�S�•�O�Q�H�N�� �D�� �Y�X�O�N�i�Q�L�� �W�X�I�D�V�]�L�Q�W�H�N���� �$�� �I�~�U�i�V�� �i�O�W�D�O�� �K�D�U�i�Q�W�R�O�W��
�Q�D�J�\�Y�D�V�W�D�J�V�i�J�~���U�p�W�H�J�|�V�V�]�O�H�W���I�R�O�\�y�Y�t�]�L���N�p�S�]���G�P�p�Q�\�N�p�Q�W���p�U�W�H�O�P�H�]�K�H�W������ 
�$�]���|�V�V�]�O�H�W���D���N���]�H�W�W�D�Q�L���M�H�O�O�H�J�H�����I�i�F�L�H�V�H�����D���N�|�]�E�H�W�H�O�H�S�•�O�����M�H�O�H�Q�W���V���Y�D�V�W�D�J�V�i�J�~���Y�X�O�N�i�Q�L���W�X�I�D�U�p�W�H�J�H�N��
�D�O�D�S�M�i�Q���D���.�L�V�N�X�Q�K�D�O�D�V�L���)�R�U�P�i�F�L�y�Y�D�O�����H�V�H�W�O�H�J���D�]���$�E�R�Q�\�L���)�R�U�P�i�F�L�y�Y�D�O���D�]�R�Q�R�V�t�W�K�D�W�y�� 

�6�]�H�L�]�P�L�N�X�V���p�U�W�H�O�P�H�]�p�V 

�$�]�� �D�Q�\�D�J�Y�L�]�V�J�i�O�D�W�L�� �P�y�G�V�]�H�U�H�N�H�W�� �N�L�H�J�p�V�]�t�W�H�W�W�•�N�� �V�]�H�L�]�P�L�N�X�V�� �~�M�U�D�I�H�O�G�R�O�J�R�]�i�V�V�D�O�� �p�V�� �p�U�W�H�O�P�H�]�p�V�V�H�O����
�$�� �W�H�U�•�O�H�W�H�Q�� ���'�� �V�]�H�L�]�P�L�N�X�V�� �P�p�U�p�V�� �L�V�� �W�D�O�i�O�K�D�W�y���� �G�H�� �N�|�O�W�V�p�J- �p�V�� �L�G���K�D�W�p�N�R�Q�\�V�i�J�� �P�L�D�W�W�� �K�D�W�� �G�D�U�D�E�� ���'��
�V�]�H�L�]�P�L�N�X�V�� �D�G�D�W�U�H�Q�G�V�]�H�U�� �~�M�U�D�I�H�O�G�R�O�J�R�]�i�V�D�� �W�|�U�W�p�Q�W�� �P�H�J�� �S�U�H-�V�W�D�F�N�� �L�G���P�L�J�U�i�F�L�y�V�� �P�y�G�V�]�H�U�U�H�O���� �$��
�I�H�O�G�R�O�J�R�]�i�V�W�y�O���D�]�W���Y�i�U�W�X�N�����K�R�J�\���D���S�U�H-�S�D�Q�Q�R�Q���U�H�I�O�H�[�L�y�N���N�H�Y�p�V�E�p���O�H�V�]�Q�H�N���N�L�•�U�H�V�H�G�Y�H���P�L�Q�W���D�]���$�O�S�i�U�����'-n 
�p�V���D���G���O�����U�H�I�O�H�[�L�y�N���D���Y�D�O�y�V���J�H�R�P�H�W�U�L�D�L���K�H�O�\�•�N�U�H���N�H�U�•�O�Q�H�N�����H�]�i�O�W�D�O���D���V�]�H�U�N�H�]�H�W�H�N���M�R�E�E�D�Q���|�V�V�]�H�i�O�O�Q�D�N���� 
�$�� �N�|�Y�H�W�N�H�]���N�E�H�Q�� �E�H�P�X�W�D�W�M�X�N�� �D�]�� �H�J�\�L�N�� �S�U�H-�V�W�D�F�N�� �L�G���P�L�J�U�i�O�W�� �P�y�G�R�Q�� �~�M�U�D�I�H�O�G�R�O�J�R�]�R�W�W�� ���'��
�V�]�H�O�Y�p�Q�\�� ���1�.-�������� �p�V�� �D�]�� �$�O�S�i�U�� ���'�� �N�R�P�S�R�]�L�W�� �V�]�H�O�Y�p�Q�\�p�W���� �P�H�O�\�� �H�J�\�� �N�L�O�R�P�p�W�H�U�U�H�� �K�D�O�D�G�� �H�O�� �D��
KMB-T-1-�H�V���I�~�U�i�V�W�y�O�����$�]���p�U�W�H�O�P�H�]�H�W�O�H�Q���V�]�H�O�Y�p�Q�\�H�Q���P�H�J�I�L�J�\�H�O�K�H�W�����D�����'���p�V�����'���W�D�O�i�O�N�R�]�i�V�i�Q�i�O����
�K�R�J�\���D�]���~�M�U�D�I�H�O�G�R�O�J�R�]�i�V���K�D�W�i�V�i�U�D���M�D�Y�X�O�W���D���I�H�O�E�R�Q�W�i�V���D���S�U�H�S�D�Q�Q�R�Q���U�p�J�L�y�N�E�D�Q���� 



 

45 

 

4�����i�E�U�D�����$�]���p�U�W�H�O�P�H�]�H�W�O�H�Q���1�.-26-�R�V���~�M�U�D�I�H�O�G�R�O�J�R�]�R�W�W�����'���p�V���D�]���$�O�S�i�U�����'���i�O�W�D�O���D�O�N�R�W�R�W�W���N�R�P�S�R�]�L�W���V�]�H�O�Y�p�Q�\�� 

A KMB -T-���� �I�~�U�i�V�� �W�H�U�Y�H�]�p�V�H�N�R�U�� �D�� �.�H�F�V���'-3-�D�V�� �I�~�U�i�V�� �U�p�W�H�J�V�R�U�i�W�� �Y�H�W�W�p�N�� �D�O�D�S�X�O�� �p�V�� �D�� �V�]�H�L�]�P�L�N�X�V��
�p�U�W�H�O�P�H�]�p�V�� �V�R�U�i�Q�� �H�]�]�H�O�� �G�R�O�J�R�]�W�D�N���� �$�P�H�Q�Q�\�L�E�H�Q�� �H�O�I�R�J�D�G�M�X�N�� �D�� �.�H�F�V���'-���� �N�~�W�� �U�p�W�H�J�V�R�U�i�Q�D�N�� �p�U�W�H�O�P�H�]�p�V�p�W��
���N�U�p�W�D�� �0�H�F�V�H�N�M�i�Q�R�V�L�� �%�D�]�D�O�W�� �.�R�P�S�O�H�[�X�P�� ���������� �P�0�'-�W���O�� �p�V�� �M�X�U�D�� �.�L�V�~�M�E�i�Q�\�D�L�� �0�p�V�]�N���� �)�R�U�P�i�F�L�y�� ����������
mMD-�W���O���N�H�]�G�Y�H���D�]�������������P�0�'-es talpig), akkor a KMB-T-�����U�p�W�H�J�V�R�U�i�W���L�V���H�V�]�H�U�L�Q�W���N�H�O�O���p�U�W�H�O�P�H�]�]�•�N����
�X�J�\�D�Q�L�V�� �Q�H�P�� �O�i�W�V�]�L�N�� �M�H�O�H�Q�W���V�� �W�H�N�W�R�Q�L�N�D�� �D�� �N�p�W�� �I�~�U�i�V�� �N�|�]�|�W�W���� �$�� �.�0�%-T-1-�E�H�Q�� �H�]�i�O�W�D�O�� �W�U�L�i�V�]�� �U�p�W�H�J�H�N��
�P�H�J�M�H�O�H�Q�p�V�H���L�V���Y�i�U�K�D�W�y�����Y�L�V�]�R�Q�W���D���O�H�t�U�W���U�p�W�H�J�V�R�U���D�O�D�S�M�i�Q���H�]���H�U���V�H�Q���N�p�W�V�p�J�H�V���� 

 

5�����i�E�U�D�����$�]���p�U�W�H�O�P�H�]�H�W�W���1�.-26-�R�V���~�M�U�D�I�H�O�G�R�O�J�R�]�R�W�W�����'���p�V���D�]���$�O�S�i�U�����'���i�O�W�D�O���D�O�N�R�W�R�W�W���N�R�P�S�R�]�L�W���V�]�H�O�Y�p�Q�\�� 

�$�� �I�H�Q�W�L�� �N�R�P�S�R�]�L�W�� �V�]�H�O�Y�p�Q�\�H�Q�� �W�|�E�E���M�H�O�H�Q�W���V�� �I�|�O�G�W�D�Q�L�� �V�]�H�U�N�H�]�H�W�H�W�� �L�V�� �D�]�R�Q�R�V�t�W�D�Q�L�� �O�H�K�H�W���� �D�� �V�]�H�O�Y�p�Q�\��
�e�.�� �U�p�V�]�p�Q�� �D�� �O�D�M�R�V�P�L�]�V�H�L�� �I�~�U�i�V�R�N�� �N�|�]�H�O�� �������� �P�� �Y�D�V�W�D�J�V�i�J�E�D�Q�� �K�D�U�i�Q�W�R�O�W�D�N�� �P�L�R�F�p�Q�� �Y�X�O�N�D�Q�L�W�R�N�D�W���� �$��
�V�]�H�O�Y�p�Q�\���N�|�]�H�S�p�Q���D���.�D�G�D�L-�i�U�R�N���W�D�O�i�O�K�D�W�y�����P�H�O�\���H�J�\���P�L�R�F�p�Q-�D�O�V�y-�S�D�Q�Q�R�Q���I�p�O�i�U�R�N�����$���S�H�U�H�P�Y�H�W�����P�H�Q�W�p�Q��
�I�H�O�I�H�G�H�]�K�H�W���� �H�J�\�� �D�Q�W�L�N�O�L�Q�i�O�L�V�� �M�H�O�O�H�J�&�� �J�\�&�U���G�p�V�� �P�L�Q�G�� �D�� �P�L�R�F�p�Q���� �P�L�Q�G�� �D�]�� �D�O�V�y-�S�D�Q�Q�R�Q�� �U�p�W�H�J�H�N�E�H�Q���� �(�]����
�Y�D�O�D�P�L�Q�W�� �D�]�� �i�U�N�R�W�� �N�L�W�|�O�W���� �U�p�W�H�J�H�N�� �Y�D�V�W�D�J�V�i�J�Y�i�O�W�R�]�i�V�D�� ���O�H�J�L�Q�N�i�E�E�� �D�� �]�|�O�G���� �U�y�]�V�D�V�]�t�Q�� �p�V�� �E�D�U�Q�D�� �P�D�U�N�H�U��
�K�R�U�L�]�R�Q�W�R�N�� �N�|�]�|�W�W�L�� �•�O�H�G�p�N�F�V�R�P�D�J�R�N���� �X�W�D�O�� �D�� �Q�R�U�P�i�O�Y�H�W���� �L�Q�Y�H�U�]�L�y�M�i�U�D�� �Y�D�O�D�P�L�N�R�U�� �D�]�� �D�O�V�y-pannonban. 
�(�K�K�H�]���D�Q�D�O�y�J���V�]�H�U�N�H�]�H�W�H�N�H�W���t�U�W�D�N���O�H���D�]���e�V�]�D�N�L-tengeren is (Phillips et al. 2020). 

�'�1�\���I�H�O�p���W�R�Y�i�E�E�K�D�O�D�G�Y�D���M�|�Q���D�]���~�M���D�G�D�W�R�N���D�O�D�S�M�i�Q���p�U�W�H�O�P�H�]�H�W�W���P�L�R�F�p�Q���V�]�H�U�N�H�]�H�W�����D�P�L�W���D���.�0�%-T-
1-�H�V���I�~�U�i�V���P�H�J�I�~�U�W�����$�]���i�U�R�N���E�H�O�V�����V�]�H�U�N�H�]�H�W�H���V�]�H�L�]�P�L�N�X�V���I�i�F�L�H�V���D�O�D�S�M�i�Q���N�D�R�W�L�N�X�V�����D�]���i�U�R�N���W�H�W�H�M�p�Q�H�N����������
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�P�V�� �Y�D�V�W�D�J�� �]�y�Q�i�M�D�� ��������-�������� �V���� �N�|�]�H�S�H�V-�H�U���V�� �D�P�S�O�L�W�~�G�y�Y�D�O���� �N�|�]�H�S�H�V�� �I�U�H�N�Y�H�Q�F�L�i�Y�D�O�� �p�V�� �U�p�V�]�O�H�J�H�V�H�Q��
�I�R�O�\�W�R�Q�R�V�� �U�H�I�O�H�[�L�y�N�N�D�O�� �M�H�O�O�H�P�H�]�K�H�W������ �$�]�� �i�U�R�N�� �D�O�V�y�� �I�H�O�p�E�H�Q�� ��������-���� �V�� �N�|�]�|�W�W���� �S�H�G�L�J�� �P�i�U�� �N�D�R�W�L�N�X�V��
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Abstract 

The seismic survey conducted al�R�Q�J�� �W�K�H�� �P�D�U�J�L�Q�� �R�I�� �W�K�H�� �.�H�P�H�Q�H�V�K�i�W�� �D�L�P�H�G�� �W�R�� �Y�D�O�L�G�D�W�H�� �W�K�H�� �F�R�Q�Q�H�F�W�L�R�Q��
between previously identified morphological anomalies and neotectonic fault segments. The study was carried 
out in summer 2025 over a 1600-meter profile by ELTE and Geomega Ltd. Reflection and tomographic S-wave 
data revealed that faults are traceable up at least to the top of the Upper Pannonian sequence. Several fault 
segments extend into Quaternary sediments, indicating possible Quaternary activity. The strong correspondence 
between the ve�O�R�F�L�W�\�� �W�R�P�R�J�U�D�S�K�\�� �D�Q�G�� �U�H�I�O�H�F�W�L�R�Q�� �S�U�R�I�L�O�H�V�� �F�R�Q�I�L�U�P�V�� �W�K�H�� �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�¶�V�� �U�H�O�L�D�E�L�O�L�W�\���� �7�K�H�� �R�E�V�H�U�Y�H�G��
flower structures and the well-known tectonic style of the area suggest left-lateral transtensive deformation. The 
spatial distribution of faults correlates with earlier neotectonic mapping and structural observations from the 
�3�H�W���P�L�K�i�O�\�I�D�� �R�X�W�F�U�R�S���� �7�K�H�� �G�H�W�H�F�W�H�G�� �I�D�X�O�W�� �]�R�Q�H�V�� �D�S�S�H�D�U�� �O�L�Q�N�H�G�� �W�R�� �W�K�H�� �D�F�W�L�Y�H�� �I�D�X�O�W�� �V�\�V�W�H�P�� �D�O�R�Q�J�� �W�K�H�� �Q�R�U�W�K�H�U�Q��
boundary of the Transdanubian Range or partly the transverse faults of Bakony mountains. Although differential 
compaction was considered as an alternative explanation, observations do not support this hypothesis. These 
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�N�|�Y�H�W�K�H�W���N���� �$�� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �•�O�H�G�p�N�H�N�E�H�Q�� �L�V�� �W�|�E�E���� �D�� �I�H�O�V�]�t�Q�L�J�� �K�D�W�y�� �Y�H�W���V�]�H�J�P�H�Q�V�� �D�]�R�Q�R�V�t�W�K�D�W�y���� �D�P�L�� �N�Y�D�U�W�H�U��
�D�N�W�L�Y�L�W�i�V�U�D�� �X�W�D�O���� �$�� �W�R�P�R�J�U�D�I�L�N�X�V�� �V�H�E�H�V�V�p�J�H�O�R�V�]�O�i�V�� �p�V�� �D�� �U�H�I�O�H�[�L�y�V�� �V�]�H�O�Y�p�Q�\�H�N�� �Q�D�J�\�I�R�N�~�� �H�J�\�H�]�p�V�H�� �P�H�J�H�U���V�t�W�L�� �D�]��
�p�U�W�H�O�P�H�]�p�V���K�H�O�\�H�V�V�p�J�p�W���� �$�� �P�H�J�I�L�J�\�H�O�W���Y�L�U�i�J�V�]�H�U�N�H�]�H�W�H�N���p�V���D���W�H�U�•�O�H�W���L�V�P�H�U�W���W�H�N�W�R�Q�L�N�X�V���Y�L�V�]�R�Q�\�D�L���E�D�O�R�V���H�O�W�R�O�y�G�i�V�~��
�W�U�D�Q�V�]�W�H�Q�]�t�Y�� �P�R�]�J�i�V�R�N�D�W�� �M�H�O�H�]�Q�H�N���� �$�� �Y�H�W���N�� �W�p�U�E�H�O�L�� �H�O�K�H�O�\�H�]�N�H�G�p�V�H�� �|�V�V�]�K�D�Q�J�E�D�Q�� �Y�D�Q�� �D�� �N�R�U�i�E�E�L�� �Q�H�R�W�H�N�W�R�Q�L�N�X�V��
�W�p�U�N�p�S�H�]�p�V�H�N�N�H�O�� �p�V�� �D�� �S�H�W���P�L�K�i�O�\�I�D�L�� �I�H�O�W�i�U�i�V�R�N�E�D�Q�� �P�H�J�I�L�J�\�H�O�W�� �G�H�I�R�U�P�i�F�L�y�Y�D�O���� �$�� �P�p�U�W�� �V�]�H�U�N�H�]�H�W�L�� �H�O�H�P�H�N��
�N�D�S�F�V�R�O�D�W�E�D�� �K�R�]�K�D�W�y�N�� �D�� �'�X�Q�i�Q�W�~�O�L-�N�|�]�p�S�K�H�J�\�V�p�J�� �p�V�]�D�N�L�� �K�D�W�i�U�i�Q�� �I�X�W�y���� �.�R�P�i�U�R�P�� �N�|�U�Q�\�p�N�p�Q�� �M�H�O�H�Q�O�H�J�� �L�V�� �D�N�W�t�Y��
�Y�H�W���U�H�Q�G�V�]�H�U�U�H�O���� �$�O�W�H�U�Q�D�W�t�Y�� �P�D�J�\�D�U�i�]�D�W�N�p�Q�W�� �I�H�O�P�H�U�•�O�W�� �D�� �G�L�I�I�H�U�H�Q�F�L�i�O�L�V�� �N�R�P�S�D�N�F�L�y���� �D�]�R�Q�E�D�Q�� �D�� �P�H�J�I�J�\�H�O�p�V�H�N�� �H�]�W��
�Q�H�P�� �W�i�P�D�V�]�W�M�i�N�� �D�O�i���� �$�]�� �H�U�H�G�P�p�Q�\�H�N�� �D�� �W�H�U�•�O�H�W�� �W�H�N�W�R�Q�L�N�X�V�� �D�N�W�L�Y�L�W�i�V�i�Q�D�N�� �p�V�� �P�R�U�I�R�O�y�J�L�D�L�� �I�H�M�O���G�p�V�p�Q�H�N�� �~�M��
�p�U�W�H�O�P�H�]�p�V�p�W���W�H�V�]�L�N���O�H�K�H�W���Y�p�� 

Kulcsszavak: S-�K�X�O�O�i�P���V�]�H�L�]�P�L�N�D�����N�Y�D�U�W�H�U���D�N�W�L�Y�L�W�i�V�����W�H�N�W�R�Q�L�N�X�V���J�H�R�P�R�U�I�R�O�y�J�L�D�����Y�H�W���V�]�H�U�N�H�]�H�W 

�%�H�Y�H�]�H�W�� 

�(�J�\�� �N�X�W�D�W�i�V�X�Q�N�D�W�� �P�H�J�H�O���]���� �H�J�\�H�W�H�P�L�� �Y�L�]�V�J�i�O�D�W�� �V�R�U�i�Q�� �>���@�� �D�� �.�H�P�H�Q�H�V�K�i�W�� �S�H�U�H�P�p�Q�� �R�O�\�D�Q��
�P�R�U�I�R�O�y�J�L�D�L�� �Y�i�O�W�R�]�i�V�R�N�D�W�� �W�i�U�W�� �I�H�O�� �D�� �S�D�Q�Q�y�Q�L�D�L�� �U�p�W�H�J�V�R�U�� �O�H�J�I�H�O�V���� �U�p�V�]�p�Q���� �P�H�O�\�H�N�� �I�H�O�V�]�t�Q�L�� �P�H�J�M�H�O�H�Q�p�V�H��
�H�J�\�H�]�p�V�W�� �P�X�W�D�W�R�W�W�� �>���@�� �i�O�W�D�O�� �W�p�U�N�p�S�H�]�H�W�W�� �I�L�D�W�D�O�� �Y�H�W���V�]�H�J�P�H�Q�V�H�N�� �S�R�]�t�F�L�y�M�i�Y�D�O���� �$�� �Y�H�W���W�p�U�N�p�S�H�]�p�V�K�H�]��
�K�D�V�]�Q�i�O�W�� �V�]�H�L�]�P�L�N�X�V�� �V�]�H�O�Y�p�Q�\�H�N�H�Q�� �������� �i�E�U�D���D���� �D�]�R�N�� �P�L�Q���V�p�J�H�� �P�L�D�W�W�� �D�� �V�]�H�J�P�H�Q�V�H�N�� �Q�H�P�� �N�|�Y�H�W�K�H�W���N�� �D��
�I�H�O�V�]�t�Q�L�J���� �I�H�O�P�H�U�•�O�W�� �W�H�K�i�W�� �D�� �N�p�U�G�p�V���� �K�R�J�\�� �Y�D�O�y�E�D�Q�� �H�]�H�N�� �D�� �I�L�D�W�D�O�� �W�|�U�p�V�H�N�� �R�N�R�]�]�i�N-�H�� �D�� �P�R�U�I�R�O�y�J�L�D�L��
�Y�i�O�W�R�]�i�V�R�N�D�W���� �Y�D�J�\�L�V�� �D�]�� �H�O�Y�H�W�p�V�� �D�� �S�D�Q�Q�y�Q�L�D�L �U�p�W�H�J�V�R�U�� �W�H�W�H�M�p�L�J�� �N�|�Y�H�W�K�H�W��-�H���� �+�D�E�i�U�� �D�� �P�R�U�I�R�O�y�J�L�D�L��
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�Y�L�]�V�J�i�O�D�W�R�N���D���I�H�O�V��-�S�D�Q�Q�y�Q�L�D�L���U�p�W�H�J�V�R�U�E�D�Q���W�i�U�W�i�N���I�H�O���D�]���H�P�O�t�W�H�W�W���L�Q�G�L�N�i�F�L�y�N�D�W�����N�t�Y�i�Q�F�V�L�D�N���Y�R�O�W�X�Q�N�����K�R�J�\��
�D�]�� �H�V�H�W�O�H�J�H�V�H�Q�� �N�L�P�X�W�D�W�R�W�W�� �Y�H�W���N�� �D�� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �U�p�W�H�J�V�R�U�E�D�Q�� �L�V�� �Q�\�R�P�R�Q�� �N�|�Y�H�W�K�H�W���N-e. Ennek 
�I�H�O�W�i�U�i�V�i�U�D�� �D�� �*�H�R�P�H�J�D�� �.�I�W���� �D�]�� �(�/�7�(�� �P�X�Q�N�D�W�i�U�V�D�L�Y�D�O�� �N�D�U�|�O�W�Y�H�� �V�]�H�L�]�P�L�N�X�V�� �V�]�H�O�Y�p�Q�\�H�]�p�V�W�� �Y�p�J�]�H�W�W�� �D��
�.�H�P�H�Q�H�V�K�i�W���|�V�V�]�H�V�]�&�N�•�O�W���U�p�V�]�p�Q���$�O�V�y�~�M�O�D�N���6�]���O���K�H�J�\���p�V���D���U�p�J�L���R�V�]�N�y�L���Y�D�V�~�W�i�O�O�R�P�i�V���N�|�]�|�W�W�L���G�y�]�H�U�~�W�R�Q��
�p�V�� �D�� �P�H�O�O�H�W�W�H�� �K�~�]�y�G�y�� �U�p�W�H�N�H�Q�� �D�]�]�D�O�� �D�� �F�p�O�O�D�O���� �K�R�J�\�� �>���@�� �i�O�W�D�O�� �N�L�P�X�W�D�W�R�W�W���� �I�H�O�W�p�W�H�O�H�]�H�W�W�� �Y�H�W���L�Q�G�L�N�i�F�L�y�N��
�L�J�D�]�R�O�i�V�W�� �Q�\�H�U�M�H�Q�H�N���� �$�� �P�p�U�p�V�� �V�R�U�i�Q�� �S�i�U�K�X�]�D�P�R�V�D�Q�� �Y�p�J�H�]�W�•�Q�N�� �6- �p�V�� �3-�K�X�O�O�i�P�� �J�H�U�M�H�V�]�W�p�V�H�N�H�W���� �D�P�L�K�H�]��
�I�H�O�Y�p�W�H�O�H�]�p�V�L���K�H�O�\�V�]�t�Q�H�Q�N�p�Q�W���H�O�K�H�O�\�H�]�W�•�Q�N����-�����G�E���H�J�\�P�i�V�U�D���P�H�U���O�H�J�H�V�����|�V�V�]�H�V�H�Q�������������G�E���N�i�E�H�O�P�H�Q�W�H�V��
�6�W�U�\�G�H�� �J�H�R�I�R�Q�W���� �-�H�O�H�Q�� �W�D�Q�X�O�P�i�Q�\�E�D�Q�� �p�V�� �D�]�� �H�O���D�G�i�V�X�Q�N�E�D�Q�� �D�]�� �6-�K�X�O�O�i�P�� �P�p�U�p�V�H�N�� �U�H�I�O�H�[�L�y�V�� �p�V��
�W�R�P�R�J�U�D�I�L�N�X�V���H�U�H�G�P�p�Q�\�H�L�W���P�X�W�D�W�M�X�N���E�H�����N�L�V���N�L�W�H�N�L�Q�W�p�V�V�H�O���D���Y�H�W���V�]�H�J�P�H�Q�V�H�N�H�W���O�p�W�U�H�K�R�]�y���W�p�Q�\�H�]���N�U�H�� 

 

1�����i�E�U�D�����D�����$���Q�H�R�W�H�N�W�R�Q�L�N�X�V���W�p�U�N�p�S�H�]�p�V�K�H�]���K�D�V�]�Q�i�O�W���9�$-�������V�]�H�L�]�P�L�N�X�V���V�]�H�O�Y�p�Q�\���D�]���p�U�W�H�O�P�H�]�H�W�W���Y�H�W���N�N�H�O���� 
�E�����D���Y�L�]�V�J�i�O�W���W�H�U�•�O�H�W���W�R�S�R�J�U�i�I�L�i�M�D���D���Q�H�R�W�H�N�W�R�Q�L�N�X�V���V�]�H�U�N�H�]�H�W�H�N�N�H�O�����F�����$���Q�H�J�\�H�G�L�G���V�]�D�N�L���U�p�W�H�J�V�R�U���D���S�H�W���P�L�K�i�O�\�I�D�L��

�I�H�O�W�i�U�i�V�E�D�Q�� 

�$���Y�L�]�V�J�i�O�W���W�H�U�•�O�H�W���P�R�U�I�R�O�y�J�L�i�M�D���p�V���U�p�W�H�J�V�R�U�D 

�$�� �Y�L�]�V�J�i�O�W�� �W�H�U�•�O�H�W�� �N�|�U�Q�\�p�N�p�Q�� �D�� �.�H�P�H�Q�H�V�K�i�W�� �I�H�O�V�]�t�Q�H�� ������-�������� �P�� �P�D�J�D�V�V�i�J�~���� �p�V�]�D�N�� �I�H�O�p�� �Q�D�J�\�R�Q��
�H�Q�\�K�p�Q�� �G���O�� �������� �i�E�U�D���E������ �(�O�V���� �U�i�Q�p�]�p�V�U�H�� �D�� �S�O�D�W�y�� �D�V�]�W�D�O�O�D�S�� �V�L�P�D�V�i�J�~���� �G�H�� �K�H�O�\�H�Q�N�p�Q�W�� �H�Q�\�K�H�� �P�R�U�I�R�O�y�J�L�D�L��
�Y�i�O�W�R�]�i�V�R�N���P�H�J�I�L�J�\�H�O�K�H�W���N�����$���5�i�E�D-�Y�|�O�J�\���L�U�i�Q�\�i�E�D�Q���H�J�\���������P���P�D�J�D�V���S�H�U�H�P���K�D�W�i�U�R�O�M�D�����P�H�O�\�H�W��������-800 
�P�p�W�H�U�H�Q�N�p�Q�W�� �D�� �S�O�D�W�y�E�D�� �P�p�O�\�H�Q�� �E�H�Y�i�J�y�G�y�� �S�D�W�D�N�R�N�� �Y�|�O�J�\�H�� �V�]�D�E�G�D�O�� �I�H�O���� �$�� �P�p�U�p�V�H�L�Q�N�� �K�H�O�\�V�]�t�Q�H�� �D�E�E�D�Q�� �D��
�W�H�N�L�Q�W�H�W�E�H�Q�� �L�V�� �N�•�O�|�Q�O�H�J�H�V���� �K�R�J�\�� �D�� �.�H�P�H�Q�H�V�K�i�W�� �L�W�W�� �D���O�H�J�N�H�V�N�H�Q�\�H�E�E���� �D�� �5�i�E�D�� �P�H�Q�W�L�� �S�H�U�H�P�� �p�V�� �D�]�� �R�V�]�N�y�L��
�|�E�O�|�]�H�W���N�|�]�W���N�E���������������P���W�i�Y�R�O�V�i�J �P�p�U�K�H�W�������$���O�H�J�I�H�O�V�����U�p�W�H�J�V�R�U������-�������P���Y�D�V�W�D�J�����N�H�P�p�Q�\���Y�|�U�|�V���D�J�\�D�J�E�D��
�i�J�\�D�]�y�G�R�W�W�� ����-������ �F�P�� �i�W�P�p�U���M�&���� �N�D�Y�L�F�V���� �P�H�O�\�� �V�]�H�P�F�V�p�L�Q�H�N�� �I�H�O�•�O�H�W�H�� �D�� �O�H�J�W�|�E�E�� �H�V�H�W�E�H�Q�� �V�]�L�Q�W�p�Q��
�H�O�V�]�t�Q�H�]���G�|�W�W���� �$�� �Y�|�U�|�V�� �V�]�t�Q�&�� �U�p�W�H�J�H�N�H�W�� ����-20 cm-�H�V�� �V�]�•�U�N�H�� �V�i�Y�R�N�� �V�]�D�N�t�W�M�i�N�� �P�H�J���� �$�� �.�H�P�H�Q�H�V�K�i�W��
�N�|�U�Q�\�H�]���� �W�H�U�•�O�H�W�H�L�Q�� �P�H�J�I�L�J�\�H�O�W�H�N�� �S�R�O�L�J�R�Q�i�O�L�V�� �H�O�U�H�Q�G�H�]�p�V�E�H�Q�� �P�H�J�M�H�O�H�Q���� �I�D�J�\�i�V�L�� �U�H�S�H�G�p�V�H�N�H�W���� �D�P�L�� �D��
�N�D�Y�L�F�V�R�V���U�p�W�H�J�V�R�U�W���S�i�U���G�H�F�L�P�p�W�H�U�H�V���V�]�p�O�H�V�V�p�J�E�H�Q���V�]�D�N�t�W�M�i�N���P�H�J���>���@�����$���W�H�U�•�O�H�W�W���O���G�p�O�U�H���H�J�\���S�H�W���P�L�K�i�O�\�I�D�L��
�I�H�O�W�i�U�i�V�E�D�Q�� �V�]�L�Q�W�p�Q�� �P�H�J�I�L�J�\�H�O�K�H�W���N�� �H�]�H�N�� �D�� �I�R�U�P�i�N���� �W�R�Y�i�E�E�i�� �H�J�\�� �H�]�H�N�W���O�� �H�O�W�p�U���� �J�H�R�P�H�W�U�L�i�M�~���� �D�� �U�p�W�H�J�H�N��
40 cm-�H�V���I�D�O���P�H�Q�W�L���H�O�Y�H�W�p�V�p�W���R�N�R�]�y���K�R�P�R�N�N�D�O���N�L�W�|�O�W�|�W�W���U�H�S�H�G�p�V���L�V���>���@�����$���Q�H�J�\�H�G�L�G���V�]�D�N�L���U�p�W�H�J�V�R�U���D�O�D�W�W��
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�G�L�V�]�N�R�U�G�i�Q�V�D�Q���D���=�D�J�\�Y�D�L���)�R�U�P�i�F�L�y���K�R�P�R�N�R�V�����D�J�\�D�J�R�V���•�O�H�G�p�N�H���N�|�Y�H�W�N�H�]�L�N�����D�P�L���D���.�H�P�H�Q�H�V�K�i�W���S�H�U�H�P�H�L��
�P�H�Q�W�p�Q���W�|�E�E���K�H�O�\�H�Q���I�H�O�V�]�t�Q�U�H���E�X�N�N�D�Q���� 

�$���V�]�H�L�]�P�L�N�X�V���P�p�U�p�V���S�D�U�D�P�p�W�H�U�H�L�����N�|�U�•�O�P�p�Q�\�H�L���p�V���I�H�O�G�R�O�J�R�]�i�V�D 

�0�p�U�p�V�•�Q�N�H�W�� ������������ �M�~�Q�L�X�V�� ������ �p�V�� �M�~�O�L�X�V�� ���� �N�|�]�W�� �Y�p�J�H�]�W�•�N�� ���������� �P-�H�V�� �V�]�H�O�Y�p�Q�\�K�R�V�V�]�E�D�Q���� �$��
�M�H�O�N�H�O�W�p�V�K�H�]�� �D�� �*�H�R�P�H�J�D�� �.�I�W���� ���[���� �H�O�H�N�W�U�R�P�R�V�� �3�R�O�D�U�L�V�� �T�X�D�G�U�D�� �V�]�H�U�H�O�W�� �H�O�H�N�W�U�R�P�H�F�K�D�Q�L�N�X�V�� �/�L�J�K�W�Q�L�Q�J��
�Y�L�E�U�i�W�R�U�i�W�� �K�D�V�]�Q�i�O�W�X�N�� �����P�p�W�H�U�H�V�� �I�R�U�U�i�V�W�i�Y�R�O�V�i�J�J�D�O���� ���������� �1-os, 8-�������� �+�]�� �I�U�H�N�Y�H�Q�F�L�D�W�D�U�W�R�P�i�Q�\�E�D�Q���� ��-1 
�G�E�� �������P�i�V�R�G�S�H�U�F�H�V�� �O�L�Q�H�i�U�L�V�� �V�Z�H�H�S�S�H�O���� �$�K�R�O�� �W�H�K�H�W�W�•�N�� �D�� �K�H�O�\�L�� �J�D�]�G�i�N�� �E�H�O�H�H�J�\�H�]�p�V�p�Y�H�O�� �U�p�W�H�Q�� �Y�L�E�U�i�O�W�X�Q�N��
���O�G�����������p�V���������i�E�U�D�������D�K�R�O���H�]���Q�H�P���Y�R�O�W���O�H�K�H�W�V�p�J�H�V�����G�y�]�H�U�~�W�R�Q���W�|�U�W�p�Q�W���D���J�H�U�M�H�V�]�W�p�V�����$���Y�H�]�H�W�p�N���Q�p�O�N�•�O�L���6�W�U�\�G�H��
�J�H�R�I�R�Q�R�N�D�W�� �D�� �P�p�U�p�V�L�� �V�]�H�O�Y�p�Q�\�U�H�� �P�H�U���O�H�J�H�V�H�Q�� �K�H�O�\�H�]�W�•�N�� �H�O���� �D�]�R�N�� �V�W�D�E�L�O�� �K�H�O�\�]�H�W�p�W�� �W�|�E�E�� �t�]�E�H�Q��
�H�O�O�H�Q���U�L�]�W�•�N���� �(�U�U�H�� �D�� �V�]�i�U�D�]�� �p�V�� �I�R�U�U�y�� �N�|�U�•�O�P�p�Q�\�H�N�� �P�L�D�W�W�� �Y�R�O�W�� �V�]�•�N�V�p�J���� �$�� �I�H�O�W�D�O�D�M�� �Q�H�G�Y�H�V�V�p�J�W�D�U�W�D�O�P�D��
�D�Q�Q�\�L�U�D�� �D�O�D�F�V�R�Q�\�� �Y�R�O�W���� �K�R�J�\�� �D�� �P�&�V�]�H�U�H�N�� �U�|�J�]�t�W�p�V�p�K�H�]�� �Y�D�V�W�D�J�� �W�D�O�D�M�W�D�N�D�U�i�V�U�D���� �W�D�S�R�V�i�V�U�D���� �H�V�H�W�H�Q�N�p�Q�W��
�|�Q�W�|�]�p�V�U�H�� �Y�R�O�W�� �V�]�•�N�V�p�J���� �$�� �K���V�p�J�� �D�� �Y�L�E�U�i�W�R�U�� �I�R�O�\�D�P�D�W�R�V�� �P�&�N�|�G�p�V�p�W�� �L�V�� �D�N�D�G�i�O�\�R�]�W�D���� �M�H�J�H�V�� �K�&�W�p�V�V�H�O�� �p�V��
�J�\�D�N�R�U�L���i�O�O�i�V�V�D�O���Y�i�O�W���O�H�K�H�W���Y�p���D���P�p�U�p�V���W�H�O�M�H�V�t�W�p�V�H�� 

�$�]�� �H�J�\�H�V�� �I�R�U�U�i�V�S�R�Q�W�R�N�E�D�Q�� �Y�p�J�]�H�W�W�� �M�H�O�J�H�U�M�H�V�]�W�p�V�� �V�]�H�L�]�P�L�N�X�V�� �I�H�O�Y�p�W�H�O�H�L�Q�H�N�� �D�Q�D�O�t�]�L�V�H�� �D�O�D�S�M�i�Q����
�H�O�V���V�R�U�E�D�Q�� �D�� �W�i�Y�R�O�L�� �R�I�V�]�H�W�H�N�E�H�Q�� �W�D�S�D�V�]�W�D�O�W�� �U�R�V�V�]�� �M�H�O���]�D�M�� �D�U�i�Q�\�� �P�L�D�W�W���� �D�� �W�R�Y�i�E�E�L�� �I�H�O�G�R�O�J�R�]�i�V�� �P�H�Q�H�W�p�E�H�Q��
�N�L�]�i�U�y�O�D�J�� �D�� �“�������� �P�� �R�I�V�]�H�W�� �D�G�D�W�D�L�W�� �Y�H�W�W�•�N�� �I�L�J�\�H�O�H�P�E�H���� �$�� �G�y�]�H�U�~�W�� �W�|�P�|�U�t�W�H�W�W�� �D�Q�\�D�J�D�� �p�V�� �W�|�O�W�p�V�H�� �D��
�I�H�O�V�]�t�Q�N�|�]�H�O�E�H�Q�� �D�� �N�|�]�Y�H�W�O�H�Q�•�O�� �D�O�D�W�W�D�� �O�H�Y���� �U�p�W�H�J�H�N�Q�p�O�� ���������� �P���V���� �Q�D�J�\�R�E�E�� �V�H�E�H�V�V�p�J�&�� ���������� �P���V���� �]�y�Q�i�W��
�H�U�H�G�P�p�Q�\�H�]�H�W�W�����D�P�L���P�H�J�Q�H�K�H�]�t�W�H�W�W�H���D�]���H�O�V�����E�H�p�U�N�H�]�p�V�H�N���S�L�F�N�H�O�p�V�p�W���p�V���V�H�E�H�V�V�p�J�L�Q�Y�H�U�]�L�y�N�p�Q�W���P�H�J�M�H�O�H�Q�L�N��
�P�D�M�G���D���W�R�P�R�J�U�D�I�L�N�X�V���V�]�H�O�Y�p�Q�\�H�Q���L�V�����(�O�O�H�Q�E�H�Q���D�]���6-�K�X�O�O�i�P���V�]�H�L�]�P�L�N�D���V�D�M�i�W�R�V�V�i�J�D���P�L�D�W�W���D���I�H�O�Y�p�W�H�O�H�N�H�Q���D��
�I�H�O�•�O�H�W�L���K�X�O�O�i�P�R�N���N�H�Y�p�V�E�p���G�R�P�L�Q�i�O�W�D�N�����D�]���H�V�H�W�O�H�J�H�V�H�Q���P�H�J�M�H�O�H�Q���N���]�D�Y�D�U�y���K�D�W�i�V�i�W���6�:�1�$-val (Surface 
�:�D�Y�H�� �1�R�L�V�H�� �$�W�W�H�Q�X�D�W�L�R�Q���� �D�� �I�H�O�V�]�t�Q�L�� �]�D�Y�D�U�K�X�O�O�i�P�� �J�\�H�Q�J�t�W�p�V�H���� �P�p�J�� �M�R�E�E�D�Q�� �V�L�N�H�U�•�O�W�� �F�V�|�N�N�H�Q�W�H�Q�L���� �$��
�I�H�O�G�R�O�J�R�]�i�V�� �V�R�U�i�Q�� �D�� �O�H�J�Q�D�J�\�R�E�E�� �N�L�K�t�Y�i�V�W�� �D�� �N�D�Y�L�F�V�W�D�N�D�U�y�� �V�]�H�U�N�H�]�H�W�p�Q�H�N�� �p�V�� �D�� �I�H�O�V��-�S�D�Q�Q�y�Q�L�D�L�� �U�p�W�H�J�V�R�U��
�P�L�Q�p�O�� �U�p�V�]�O�H�W�H�V�H�E�E�� �I�H�O�W�i�U�i�V�D�� �M�H�O�H�Q�W�H�W�W�H���� �(�O�V���� �O�p�S�p�V�N�p�Q�W�� �D�]�� �D�U�W�H�I�D�F�W�� �U�p�W�H�J�K�D�W�i�U�R�N�� �N�L�V�]�&�U�p�V�p�Y�H�O���� �P�D�M�G�� �D��
�I�H�O�G�R�O�J�R�]�i�V�� �V�R�U�i�Q�� �D�� �Ä�N�L�•�U�H�V�H�G�H�W�W�´�� �W�p�U�U�p�V�]�H�N�E�H�Q�� �P�H�J�E�~�M�y�� �U�H�I�O�H�[�L�y�N�� �N�L�H�U���V�t�W�p�V�p�Y�H�O���� �G�H�W�H�N�W�i�O�i�V�i�Y�D�O���� �$��
�I�H�O�G�R�O�J�R�]�i�V���O�p�S�p�V�L���N�|�]�•�O�����D�]���D�O�N�D�O�P�D�]�R�W�W���N�R�U�U�H�N�F�L�y�N���p�V���V�]�&�U���N���H�O�K�D�J�\�i�V�i�Y�D�O���F�V�D�N���D�]���L�G���P�L�J�U�i�F�L�y�W���p�V���D��
�J�H�R�P�H�W�U�L�i�N���p�U�W�p�N�H�O�p�V�p�W���p�V���V�]�i�P�V�]�H�U�&�V�t�W�p�V�p�W���O�H�K�H�W���Y�p���W�H�Y�����P�p�O�\�V�p�J�N�R�Q�Y�H�U�]�L�y�W���H�P�H�O�M�•�N���N�L�� 

 

�������i�E�U�D�����5�H�I�O�H�[�L�y�V���V�]�H�L�]�P�L�N�X�V���V�]�H�O�Y�p�Q�\���D�]���p�U�W�H�O�P�H�]�H�W�W���Q�H�J�\�H�G�L�G���V�]�D�N�L�±�S�D�Q�Q�y�Q�L�D�L���K�D�W�i�U�U�D�O�����V�i�U�J�D�����p�V���D���S�D�Q�Q�y�Q�L�D�L��
�|�V�V�]�O�H�W���V�]�H�U�N�H�]�H�W�H�L�Y�H�O�����$���Q�D�J�\�R�E�E���Q�R�U�P�i�O���N�R�P�S�R�Q�H�Q�V�&���Y�H�W���N�H�W���Y�D�V�W�D�J�����D���N�L�V�H�E�E�H�N�H�W���Y�p�N�R�Q�\���Q�\�t�O�O�D�O���M�H�O�|�O�W�•�N�����$�]��

�~�W�R�Q���p�V���U�p�W�H�Q���Y�p�J�]�H�W�W���Y�L�E�U�i�O�i�V���V�]�D�N�D�V�]�D�L�W���O�G�����D���V�]�H�O�Y�p�Q�\���W�H�W�H�M�p�Q�� 
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�$���V�]�H�L�]�P�L�N�X�V���V�]�H�O�Y�p�Q�\���p�U�W�H�O�P�H�]�p�V�H 

�$�� �U�H�I�O�H�[�L�y�V�� �V�]�H�L�]�P�L�N�X�V�� �V�]�H�O�Y�p�Q�\�� �������� �i�E�U�D���� �p�U�W�H�O�P�H�]�p�V�H�� �V�R�U�i�Q�� �D�]�� �H�O�V���� �I�H�O�D�G�D�W�X�Q�N�� �D�� �S�D�Q�Q�y�Q�L�D�L�±
�Q�H�J�\�H�G�L�G���V�]�D�N�L�� �K�D�W�i�U�� �p�U�W�H�O�P�H�]�p�V�H�� �Y�R�O�W���� �(�]�� �D�� �K�R�U�L�]�R�Q�W�� �D�]�R�N�R�Q�� �D�� �K�H�O�\�H�N�H�Q�� �N�|�Q�Q�\�H�Q�� �N�L�M�H�O�|�O�K�H�W������ �D�K�R�O�� �D��
�N�E���� ���� �P�L�O�O�L�y�� �p�Y�H�V�� �H�U�y�]�L�y�V�� �G�L�V�]�N�R�U�G�D�Q�F�L�D�� �V�]�|�J�G�L�V�]�N�R�U�G�D�Q�F�L�D�N�p�Q�W�� �L�V�� �P�H�J�M�H�O�H�Q�W���� �Y�D�J�\�L�V�� �D�� �N�p�W�� �|�V�V�]�O�H�W��
�U�H�I�O�H�[�L�y�L�� �H�J�\�P�i�V�V�D�O�� �V�]�|�J�H�W�� �]�i�U�Q�D�N�� �E�H���� �0�i�V�� �K�H�O�\�H�N�H�Q�� �D�� �V�]�H�O�Y�p�Q�\�� �J�\�H�Q�J�p�E�E�� �P�L�Q���V�p�J�H�� �P�L�D�W�W�� �D�� �N�L�M�H�O�|�O�p�V��
�E�L�]�R�Q�\�W�D�O�D�Q�D�E�E���Y�R�O�W�����$���I�H�O�V��-�S�D�Q�Q�y�Q�L�D�L���U�p�W�H�J�V�R�U���K�R�V�V�]�D�Q���N�|�Y�H�W�K�H�W�����U�H�I�O�H�[�L�y�L���D���V�]�H�O�Y�p�Q�\�������������P�p�W�H�U�p�Q��
������ �P�p�W�H�U�� �H�P�H�O�N�H�G�p�V�W�� �P�X�W�D�W�Q�D�N���� �(�]�� �D�]�� �H�P�H�O�N�H�G�p�V�� �Q�H�P�� �I�R�O�\�W�R�Q�R�V���� �D�]�W�� �P�H�J�V�]�D�N�t�W�M�i�N�� �N�L�V�H�E�E-nagyobb 
�H�O�Y�H�W�p�V�H�N���� �P�H�O�\�H�N�� �D�� ������ �i�E�U�D�� �Q�D�J�\�t�W�i�V�i�Q�� �D�]�� �p�U�W�H�O�P�H�]�H�W�W���K�R�U�L�]�R�Q�W�L�J�� �N�|�Y�H�W�K�H�W���N�����6�R�N���Y�H�W���Q�H�N�� �N�L�M�H�O�|�O�K�H�W����
�D�]�� �D�Q�W�L�W�H�W�L�N�X�V�� �S�i�U�M�D���� �H�J�\�•�W�W�H�V�H�Q�� �Q�H�J�D�W�t�Y�� �Y�L�U�i�J�V�]�H�U�N�H�]�H�W�H�N�H�W�� �D�O�N�R�W�Y�D���� �D�P�H�O�\�� �D�� �W�H�U�•�O�H�W�� �H�O�K�H�O�\�H�]�N�H�G�p�V�H��
�D�O�D�S�M�i�Q�� �E�D�O�R�V�� �H�O�W�R�O�y�G�i�V�~�� �W�U�D�Q�V�]�W�H�Q�]�t�Y�� �V�]�H�U�N�H�]�H�W�U�H�� �X�W�D�O���� �)�R�Q�W�R�V�� �N�L�H�P�H�O�Q�L���� �K�R�J�\�� �D�� �P�p�U�p�V�� �V�D�M�i�W�R�V�V�i�J�D�L��
�P�L�D�W�W���D���U�H�I�O�H�[�L�y�N���D���V�]�H�O�Y�p�Q�\���W�H�W�H�M�p�Q���S�R�Q�W�R�V�D�Q���D���I�|�O�G�I�H�O�V�]�t�Q�W���O���L�Q�G�X�O�Q�D�N�����W�H�K�i�W���D���Q�D�J�\�R�Q���V�H�N�p�O�\���U�p�W�H�J�H�N���L�V��
�O�H�N�p�S�H�]���G�Q�H�N���� �$�� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �•�O�H�G�p�N�� �Y�D�V�W�D�J�V�i�J�D�� �D�� �I�~�U�i�V�L�� �D�G�D�W�R�N�N�D�O�� �P�H�J�H�J�\�H�]���H�Q�� �P�D�[���� ������ �P�p�W�H�U����
�D�P�L�� �D�� �V�]�H�O�Y�p�Q�\�� �p�V�]�D�N�L���� �S�H�U�H�P�L�� �U�p�V�]�p�Q���� �Y�D�O�D�P�L�Q�W�� �D�� �V�]�H�O�Y�p�Q�\�� ���������� �P�p�W�H�U�p�Q�p�O�� ��-���� �P�p�W�H�U�U�H�� �F�V�|�N�N�H�Q�� ��������
�i�E�U�D������ �)�H�O�W�&�Q������ �K�R�J�\�� �D�� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �U�p�W�H�J�V�R�U�� �W�D�O�S�D�� �Q�H�P�� �Y�t�]�V�]�L�Q�W�H�V���� �O�H�J�I�H�O�M�H�E�E�� ���� �P�p�W�H�U�H�V�� �X�J�U�i�V�R�N�D�W��
�P�X�W�D�W���� �M�H�O�O�H�P�]���H�Q�� �D�� �Q�D�J�\�R�E�E�� �Y�H�W���N�K�|�]�� �N�|�W�K�H�W���H�Q���� �7�|�E�E�� �S�D�Q�Q�y�Q�L�D�L�� �|�V�V�]�O�H�W�E�H�Q�� �p�U�W�H�O�P�H�]�H�W�W�� �Y�H�W����
�I�R�O�\�W�D�W�K�D�W�y�� �D�� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �•�O�H�G�p�N�E�H�Q�� �L�V���� �K�H�O�\�H�Q�N�p�Q�W�� �D�N�i�U�� �D�� �I�H�O�V�]�t�Q�L�J�� �L�V�� �������� �i�E�U�D������ �7�|�E�E��
�Q�H�J�\�H�G�L�G���V�]�D�N�L���Y�H�W�����H�O�K�H�O�\�H�]�N�H�G�p�V�H���O�i�W�V�]�y�O�D�J���|�V�V�]�H�I�•�J�J���D���I�|�O�G�I�H�O�V�]�t�Q���O�H�M�W�p�V�Y�i�O�W�R�]�i�V�i�Y�D�O��������������������������������
���������� ���������� �p�V�� ���������� �P-�Q�p�O������ �$�� �I�R�O�\�W�R�Q�R�V�D�Q�� �Q�\�R�P�R�Q�� �N�|�Y�H�W�K�H�W���� �U�H�I�O�H�[�L�y�N�� ���������� �P�� �W�i�Y�R�O�V�i�J�R�Q�� ������ �P-t 
�H�P�H�O�N�H�G�Q�H�N���'���I�H�O�p�����D�P�L���i�W�V�]�i�P�R�O�Y�D���D���V�]�H�O�Y�p�Q�\���W�H�O�M�H�V���K�R�V�V�]�i�U�D�����N�E�����������P-nek felel meg. Ez megszakad 
940-�����������P���N�|�]�W�����D�K�R�O���D���U�H�I�O�H�[�L�y�N���D���N�H�U�H�V�]�W�H�]�H�W�W���Y�|�O�J�\���I�H�O�V�]�t�Q�p�Y�H�O���S�i�U�K�X�]�D�P�R�V�D�N�����(�]���I�H�O�W�p�W�H�O�H�]�K�H�W���H�Q��
�H�J�\���X�W�y�O�D�J�R�V���Y�|�O�J�\�N�L�W�|�O�W�p�V���K�D�W�i�V�D�� 

 

�������i�E�U�D�����$���U�H�I�O�H�[�L�y�V���V�]�H�L�]�P�L�N�X�V���V�]�H�O�Y�p�Q�\���I�H�O�V�����U�p�V�]�H���D�]���p�U�W�H�O�P�H�]�H�W�W���Q�H�J�\�H�G�L�G���V�]�D�N�L�±�S�D�Q�Q�y�Q�L�D�L���K�D�W�i�U�U�D�O�����V�i�U�J�D������
�H�J�\���I�H�O�W�p�W�H�O�H�]�H�W�W���Y�|�O�J�\�N�L�W�|�O�W�p�V�V�H�O�����I�H�K�p�U�����N�L�H�J�p�V�]�t�W�Y�H���D���Q�H�J�\�H�G�L�G���V�]�D�N�L���|�V�V�]�O�H�W���V�]�H�U�N�H�]�H�W�H�L�Y�H�O�����$���Q�D�J�\�R�E�E��

�Q�R�U�P�i�O���N�R�P�S�R�Q�H�Q�V�&���Y�H�W���N�H�W���Y�D�V�W�D�J�����D���N�L�V�H�E�E�H�N�H�W���Y�p�N�R�Q�\���Q�\�t�O�O�D�O���M�H�O�|�O�W�•�N�����$�]���~�W�R�Q���p�V���U�p�W�H�Q���Y�p�J�]�H�W�W���Y�L�E�U�i�O�i�V��
�V�]�D�N�D�V�]�D�L�W���O�G�����D���V�]�H�O�Y�p�Q�\���W�H�W�H�M�p�Q�� 

�$���������i�E�U�i�Q���D���U�H�I�O�H�[�L�y�V���V�]�H�O�Y�p�Q�\�W���|�V�V�]�H�Y�H�W�M�•�N���D���O�H�J�I�H�O�V��������-���������P���V�H�E�H�V�V�p�J�Y�L�V�]�R�Q�\�D�L�Y�D�O�����P�H�O�\�H�W��
�H�J�\�� �I�•�J�J�H�W�O�H�Q�� �W�R�P�R�J�U�D�I�L�N�X�V�� �I�H�O�G�R�O�J�R�]�i�V�V�D�O�� �N�D�S�W�X�Q�N���� �$�� �V�]�t�Q�V�N�i�O�i�W�� �~�J�\�� �i�O�O�t�W�R�W�W�X�N�� �E�H���� �K�R�J�\�� �D�]�� �H�O���]���O�H�J��
�p�U�W�H�O�P�H�]�H�W�W�� �S�D�Q�Q�y�Q�L�D�L�±�N�Y�D�U�W�H�U�� �K�D�W�i�U�� �H�J�\�� �H�J�\�p�U�W�H�O�P�&�� ���N�p�N-�]�|�O�G���� �V�]�t�Q�i�W�P�H�Q�H�W�K�H�]�� �p�V�� �V�H�E�H�V�V�p�J�K�H�]�� ����������
�P���V���� �N�D�S�F�V�R�O�y�G�M�R�Q���� �W�R�Y�i�E�E�i���� �K�R�J�\�� �D�]�� �D�Q�R�P�i�O�L�V�D�Q�� �D�O�D�F�V�R�Q�\�� �V�H�E�H�V�V�p�J�H�N�� ���U�y�]�V�D�V�]�t�Q���� �N�L�W�&�Q�M�H�Q�H�N���� �-�y�O��
�O�i�W�K�D�W�y���� �K�R�J�\�� �D�]�� �H�J�\�P�i�V�W�y�O�� �I�•�J�J�H�W�O�H�Q�•�O�� �H�O���i�O�O�W�� �D�G�D�W�U�H�Q�G�V�]�H�U�� �W�|�E�E�� �K�H�O�\�H�Q�� �L�V���K�D�V�R�Q�O�y�V�i�J�R�W���� �Q�R�K�D���P�i�V�X�W�W��
�N�•�O�|�Q�E�V�p�J�H�W�� �L�V�� �P�X�W�D�W���� ������ m-�Q�p�O�� �H�J�\�� �H�Q�\�K�H���� �������� �p�V�� ���������� �P-�Q�p�O�� �H�U���W�H�O�M�H�V�� �X�J�U�i�V�� �O�i�W�K�D�W�y�� �P�L�Q�G�� �D�� �����D��
���V�i�U�J�D���Y�R�Q�D�O�������P�L�Q�G���D�������E���i�E�U�i�Q�����N�p�N-�]�|�O�G���i�W�P�H�Q�H�W�������X�W�y�E�E�L���N�H�W�W�����H�J�\-�H�J�\���Y�H�W���K�|�]���N�D�S�F�V�R�O�y�G�y�D�Q�����1�D�J�\��
�H�O�W�p�U�p�V�� �O�i�W�V�]�L�N�� �����±�������� �p�V�� ��������-���������� �P�� �O�H�D�O�D�F�V�R�Q�\�R�G�y���W�p�U�V�]�t�Q�H�L�Q�p�O���� �D�K�R�O�� �D�� �I�H�O�V�]�t�Q�N�|�]�H�O�L�� �V�H�E�H�V�V�p�J�H�N�� �L�V��
�P�D�U�N�i�Q�V�D�Q���O�H�F�V�|�N�N�H�Q�Q�H�N�����U�y�]�V�D�V�]�t�Q�������(�Q�Q�H�N���R�N�D���I�H�O�W�p�W�H�O�H�]�K�H�W���H�Q���Q�H�P���D���O�L�W�R�O�y�J�L�D�L���N�•�O�|�Q�E�V�p�J�����K�D�Q�H�P���D�]��
�H�O�Y�H�W�p�V�� �U�p�Y�p�Q�� �I�H�O�O�D�]�X�O�W�� �|�V�V�]�O�H�W�� �R�N�R�]�W�D�� �V�H�E�H�V�V�p�J�F�V�|�N�N�H�Q�p�V���� �V�]�H�P�E�H�Q�� �D�� �N�R�U�i�E�E�D�Q�� �H�P�O�t�W�H�W�W�� �Y�|�O�J�\�N�L�W�|�O�W�p�V��
�H�O�P�p�O�H�W�W�H�O���� �$�� �W�R�P�R�J�U�i�I�L�D�� �V�]�H�O�Y�p�Q�\�H�Q�� �D�� �S�D�Q�Q�y�Q�L�D�L�� �U�p�W�H�J�V�R�U�E�D�Q�� �O�D�W�H�U�i�O�L�V�� �V�H�E�H�V�V�p�J�X�J�U�i�V�R�N�� �I�L�J�\�H�O�K�H�W���N��
meg (pl. 250 m-�Q�p�O�� �]�|�O�G�H�V�V�i�U�J�D-narancs, 850 m-�Q�p�O�� �V�i�U�J�D-�]�|�O�G���� �P�H�O�\�H�N�� �W�|�E�E�V�p�J�H�� �D�� �U�H�I�O�H�[�L�y�V��
�V�]�H�O�Y�p�Q�\�H�Q�� �p�U�W�H�O�P�H�]�H�W�W�� �Y�H�W���N�K�|�]�� �N�|�W�K�H�W������ �(�]�� �D�� �N�p�W���� �H�J�\�P�i�V�W�y�O�� �I�•�J�J�H�W�O�H�Q�•�O�� �H�O���i�O�O�W���� �G�H�� �Q�D�J�\�� �H�J�\�H�]�p�V�W��
�P�X�W�D�W�y�� �D�G�D�W�U�H�Q�G�V�]�H�U�� �P�H�J�H�U���V�t�W�L�� �D�]�� �p�U�W�H�O�P�H�]�p�V�� �K�H�O�\�H�V�V�p�J�p�W���� �+�D�� �D�� �O�H�J�I�H�O�V���� �V�H�E�H�V�V�p�J�H�N�H�W�� �Q�p�]�]�•�N�� �p�V��
�H�O�W�H�N�L�Q�W�•�Q�N���D���P�p�O�\�H�G�p�V�H�N���R�N�R�]�W�D�����N�R�U�i�E�E�D�Q���H�P�O�t�W�H�W�W���V�H�E�H�V�V�p�J-�D�Q�R�P�i�O�L�i�N�W�y�O�����D�N�N�R�U���O�i�W�M�X�N�����K�R�J�\���D���U�p�W�H�Q��
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�Y�p�J�]�H�W�W�� �J�H�U�M�H�V�]�W�p�V�H�N�� �D�O�D�F�V�R�Q�\�D�E�E�� �I�H�O�V�]�t�Q�N�|�]�H�O�L�� �V�H�E�H�V�V�p�J�H�W�� ���D�]�� �D�Q�R�P�i�O�L�i�N�Q�i�O�� �Y�p�N�R�Q�\�D�E�E�� �p�V�� �J�\�H�Q�J�p�E�E��
�U�y�]�V�D�V�]�t�Q������ �P�t�J�� �D�]�� �~�W�R�Q�� �Y�p�J�]�H�W�W�� �Y�L�E�U�i�O�i�V�� �P�D�J�D�V�D�E�E�� ���N�p�N�H�V�H�E�E���� �D�N�i�U�� �]�|�O�G�� �V�H�E�H�V�V�p�J-�L�Q�Y�H�U�]�L�y���� �p�U�W�p�N�H�N�H�W��
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�R�N�R�W���D�G�y���I�L�N�W�t�Y���H�O�Y�H�W�p�V�H�N�H�W�����V�H�P���K�L�U�W�H�O�H�Q���V�H�E�H�V�V�p�J�Y�i�O�W�R�]�i�V�R�N�D�W���D���P�p�O�\�H�E�E���U�p�W�H�J�H�N�E�H�Q�� 
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�I�H�O�W�&�Q�W�H�W�p�V�p�Y�H�O�� 

�.�|�Y�H�W�N�H�]�W�H�W�p�V�H�N���p�V���N�L�W�H�N�L�Q�W�p�V 

�&�p�O�X�O�� �W�&�]�W�•�N�� �N�L���� �K�R�J�\�� �D�� �W�H�N�W�R�Q�L�N�X�V�� �J�H�R�P�R�U�I�R�O�y�J�L�D�L�� �Y�L�]�V�J�i�O�D�W�R�N�� �H�U�H�G�P�p�Q�\�H�N�p�Q�W�� �N�L�M�H�O�|�O�W�� �>���@��
�Y�H�W���L�Q�G�L�N�i�F�L�y�N�D�W�� �Y�D�O�L�G�i�O�M�X�N���� �$�]�� �H�J�\�P�i�V�W�y�O�� �I�•�J�J�H�W�O�H�Q�•�O�� �H�O���i�O�O�W�� �U�H�I�O�H�[�L�y�V�� �p�V�� �W�R�P�R�J�U�D�I�L�N�X�V�� �V�]�H�O�Y�p�Q�\�H�N��
�H�J�\�D�U�i�Q�W�� �P�H�J�H�U���V�t�W�H�W�W�p�N���� �K�R�J�\�� �D�� �Y�H�W���N�� �Q�\�R�P�R�Q�� �N�|�Y�H�W�K�H�W���N�� �H�J�\�p�V�]�H�Q�� �D�� �I�H�O�V��-�S�D�Q�Q�y�Q�L�D�L�� �U�p�W�H�J�V�R�U��
�O�H�J�I�H�O�V���� �V�]�D�N�D�V�]�i�L�J���� �W�H�K�i�W�� �D�]�R�N�� �Y�|�O�J�\�E�H�Y�i�J�y�G�i�V�R�N�E�D�Q�� �Y�D�O�y�� �N�L�E�X�N�N�D�Q�i�V�D�� �R�N�R�]�K�D�W�� �P�R�U�I�R�O�y�J�L�D�L��
�Y�i�O�W�R�]�i�V�R�N�D�W���� �/�i�W�V�]�y�O�D�J�� �W�|�E�E�� �Y�H�W���V�]�H�J�P�H�Q�V�� �L�V�� �N�|�Y�H�W�K�H�W���� �D�� �Q�H�J�\�H�G�L�G���V�]�D�N�L�� �U�p�W�H�J�V�R�U�E�D�Q���� �W�H�K�i�W�� �D�]�R�N��
�N�Y�D�U�W�H�U�� �D�N�W�L�Y�L�W�i�V�D�� �I�H�O�W�p�W�H�O�H�]�K�H�W������ �(�]�W�� �P�H�J�H�U���V�t�W�L�� �D�� �U�p�W�H�J�H�N�� �H�Q�\�K�H�� �G���O�p�V�H�� �L�V���� �D�P�L�� �D�� �S�H�W���P�L�K�i�O�\�I�D�L��
�I�H�O�W�i�U�i�V�E�D�Q�� �L�V�� �P�H�J�I�L�J�\�H�O�K�H�W���� �>���@���� �W�R�Y�i�E�E�i�� �D�� �I�H�O�V�]�t�Q�� �Y�H�W���N�K�|�]�� �N�|�W�K�H�W���� �P�R�U�I�R�O�y�J�L�D�L�� �Y�i�O�W�R�]�i�V�D�L�� �L�V���� �$��
�U�p�W�H�J�H�N���G���O�p�V�H���H�J�\�E�H�Y�i�J���D���>���@���i�O�W�D�O���W�p�U�N�p�S�H�]�H�W�W���D�Q�W�L�N�O�L�Q�i�O�L�V�±�V�]�L�Q�N�O�L�Q�i�O�L�V���H�O�K�H�O�\�H�]�N�H�G�p�V�V�H�O�����O�G�����������i�E�U�D������
�)�H�O�P�H�U�•�O�K�H�W�����K�R�J�\���D���U�H�I�O�H�[�L�y�N���X�J�U�i�V�i�W���Q�H�P���D���U�p�W�H�J�H�N���H�O�Y�H�W�p�V�H�����K�D�Q�H�P���D���V�]�H�L�]�P�L�N�X�V���P�p�U�p�V���V�D�M�i�W�R�V�V�i�J�D�L����
�S�O���� �D�� �Y�L�E�U�i�O�i�V�� �K�H�O�\�V�]�t�Q�p�Q�H�N�� �Y�i�O�W�i�V�D�� �N�H�P�p�Q�\�H�E�E�� �p�V�� �S�X�K�i�E�E�� �I�H�O�V�]�t�Q�H�N�� �N�|�]�W�� ���G�y�]�H�U�~�W�� �Y�V���� �U�p�W������ �/�i�W�K�D�W�W�X�N����
�K�R�J�\�� �H�]�H�N�� �K�H�O�\�V�]�t�Q�H�� �Q�H�P�� �I�•�J�J�� �|�V�V�]�H�� �D�]�� �p�U�W�H�O�P�H�]�H�W�W�� �Y�H�W���N�� �K�H�O�\�]�H�W�p�Y�H�O���� �Y�D�J�\�L�V�� �D�� �I�H�O�G�R�O�J�R�]�i�V�� �V�R�U�i�Q��
�H�]�H�N�H�W���D���N�•�O�|�Q�E�V�p�J�H�N�H�W���I�L�J�\�H�O�H�P�E�H���Y�H�W�W�•�N�����K�D�W�i�V�X�N�D�W���N�L�N�•�V�]�|�E�|�O�W�•�N�� 

�$���P�p�U�p�V�L���V�]�H�O�Y�p�Q�\���p�V�]�D�N�L���p�V���G�p�O�L���U�p�V�]�p�Q�H�N���Q�D�J�\�R�E�E���H�O�Y�H�W�p�V�H���D�]���L�S�D�U�L���V�]�H�L�]�P�L�N�X�V���V�]�H�O�Y�p�Q�\�H�Q���������D����
�i�E�U�D���� �W�p�U�N�p�S�H�]�H�W�W���� �D�]�� �����E�� �i�E�U�i�Q�� �i�E�U�i�]�R�O�W�� �H�J�\-�H�J�\�� �e�e�.�±DDNy-�L�� �L�U�i�Q�\�~�� �Y�H�W���i�J�K�R�]�� �N�D�S�F�V�R�O�y�G�L�N���� �$���G�p�O�L��
�i�J�� �Y�R�Q�D�W�N�R�]�i�V�i�E�D�Q�� �I�H�O�P�H�U�•�O�� �D�� �N�p�U�G�p�V���� �K�R�J�\�� �D�]�� �H�U�U�H�� �D�]�� �L�U�i�Q�\�U�D�� �P�H�U���O�H�J�H�V�� �Q�H�R�W�H�N�W�R�Q�L�N�X�V�� �Y�H�W����
�P�H�J�M�H�O�H�Q�p�V�H���� �+�D�� �S�X�V�]�W�i�Q�� �D�]�� �H�O���E�E�L���� �D�N�N�R�U�� �D�� �'�X�Q�i�Q�W�~�O�L-�N�|�]�p�S�K�H�J�\�V�p�J�H�W�� �p�V�]�D�N�U�y�O�� �K�D�W�i�U�R�O�y���� �>���@�� �i�O�W�D�O��
�.�R�P�i�U�R�P�W�y�O�� �7�p�W�L�J�� �D�N�W�t�Y�Q�D�N�� �M�H�O�|�O�W�� �Y�H�W���� �W�R�Y�i�E�E�L�� �V�]�D�N�D�V�]�D�� �W�H�N�L�Q�W�K�H�W���� �D�N�W�t�Y�Q�D�N���� �+�D�� �D�� �P�H�U���O�H�J�H�V���� �e�1�\�±
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Abstract 

An advantage of acoustic emission (AE) monitoring is that it can be used to capture pre-peak, peak, and 
post-peak stress changes in the rock mass. It provides useful information for characterizing rock mass behaviour 
at all stages of fracturing, even prior to measurable deformation. 

Based on the fact that AE activity is closely related to stress change in the rock mass and the stress level 
for AE initiation is associated with the uniaxial compressive strength of the rock mass, one can utilize this 
understanding of brittle failure to determine the relative stress state in the rock mass. An objective function is 
derived from the consideration of stress in the rock mass and rock mass strength using the generalized AE 
initiation threshold. 

Th e seismo-�D�F�R�X�V�W�L�F�� �V�H�Q�V�R�U�V�� �X�V�H�G�� �L�Q�� �W�K�H�� �%�i�W�D�D�S�i�W�L�� �1�D�W�L�R�Q�D�O�� �5�D�G�L�R�D�F�W�L�Y�H�� �:�D�V�W�H�� �5�H�S�R�V�L�W�R�U�\�� ���1�5�:�5����
contains an acceleration sensor of type PI-A-3-1, which is a self-developed system by Hungarian specialists 
(Geopolita Ltd.), enabling acceleration measurement. High-bandwidth, high-sensitivity piezoelectric acceleration 
sensor signals are received by lownoise preamplifi ers. Aft er amplifi cation and fi ltering, the X, Y, Z direction 
acceleration signals are received by a three-channel analog summing-converter. Th e summed signals are sent to 
the central unit via a shielded cable aft er the undercut fi lter. 

�7�K���L�V���S�D�S�H�U���L�V���S�U�H�V�H�Q�W�L�Q�J���W�K�H���W�K�H�R�U�H�W�L�F�D�O���E�D�F�N�J�U�R�X�Q�G���R�I���$�(���P�H�D�V�X�U�H�P�H�Q�W�V���X�V�H�G���L�Q���%�i�W�D�D�S�i�W�L���1�5�:�5���D�Q�G���D��
detailed backanalysis study on the measured database which provides the description of the stress-strain 
behaviour of rock mass and the prediction of the short- and long-term rock mass strength. 

Most back-analysis in geotechnical engineering is based on methods that utilize fi eld displacement 
monitoring data. In this paper, the investigation of the rock mass strength is examined using a novel method 
which was developed to backcalculate rock mass strength parameters from acoustic emission (AE) monitoring 
data in combination with fi nite element method (FEM) and boundary element method (BEM) stress analysis. 

Th e rock mass strength parameters identifi ed from this approach compare well with the strength data 
predicted from the geotechnical fi eld mapping and fi eld test data, suggesting that the procedure can be used eff 
ectively to back-calculate rock mass strength parameters from AE monitoring data. 

Displacement measurements like extensometers and convergence meters are routinely conducted in situ 
measured movements. Displacement is one of the reliably measurable quantities in the fi eld. Since deformations 
are also event-sequence and/or time-dependent and they are the most readily available fi eld measurement for 
any kind of calibration, they can be used to back-analyze specifi c or abnormal deformation events. However, 
large abnormal deformations are usually associated with the failure of the rock mass in the post-peak region. Oft 
en, deformation control measures around the residual strength level are not necessarily eff ective in preventing 
large, abnormal deformations, so the use of AE monitoring is crucial. 
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�F�V�~�F�V�p�U�W�p�N�� �X�W�i�Q�L�� �U�p�J�L�y�E�D�Q���� �*�\�D�N�U�D�Q�� �D�� �U�H�]�L�G�X�i�O�L�V�� �V�]�L�O�i�U�G�V�i�J�L�� �V�]�L�Q�W�� �N�|�U�Q�\�p�N�p�Q�� �D�� �G�H�I�R�U�P�i�F�L�y�V�]�D�E�i�O�\�R�]�i�V�L��
�L�Q�W�p�]�N�H�G�p�V�H�N�� �Q�H�P�� �I�H�O�W�p�W�O�H�Q�•�O�� �K�D�W�p�N�R�Q�\�D�N���D�� �Q�D�J�\���� �U�H�Q�G�H�O�O�H�Q�H�V�� �G�H�I�R�U�P�i�F�L�y�N���P�H�J�H�O���]�p�V�p�U�H���� �H�]�p�U�W�� �N�X�O�F�V�I�R�Q�W�R�V�V�i�J�~��
az AE-�P�R�Q�L�W�R�U�R�]�i�V���D�O�N�D�O�P�D�]�i�V�D�� 

�.�X�O�F�V�V�]�D�Y�D�N�����V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�D�����D�N�X�V�]�W�L�N�X�V���H�P�L�V�V�]�L�y�����&�,���K�D�W�i�U�p�U�W�p�N�����&�'���K�D�W�i�U�p�U�W�p�N�����N���]�H�W�W�H�V�W��
�V�]�L�O�i�U�G�V�i�J 

�%�H�Y�H�]�H�W�� 

�$�� �1�H�P�]�H�W�L�� �5�D�G�L�R�D�N�W�t�Y�K�X�O�O�D�G�p�N-�W�i�U�R�O�y�� ���1�5�+�7���� �D�N�X�V�]�W�L�N�X�V�� �H�P�L�V�V�]�L�y�V�� �P�R�Q�L�W�R�U�L�Q�J�� �U�H�Q�G�V�]�H�U�p�Q�H�N��
�I�H�O�D�G�D�W�D�� �D�� �W�i�U�R�O�y�� �N�D�P�U�i�N�D�W�� �P�D�J�i�E�D�� �I�R�J�O�D�O�y�� �N���]�H�W�N�|�U�Q�\�H�]�H�W�� �P�H�J�I�L�J�\�H�O�p�V�H���� �$�� �U�H�Q�G�V�]�H�U�H�N�� �V�H�J�t�W�V�p�J�p�Y�H�O��
�W�p�U�E�H�Q�� �p�V�� �L�G���E�H�Q�� �N�|�Y�H�W�K�H�W���N�� �D�� �I�H�V�]�•�O�W�V�p�J�i�W�U�H�Q�G�H�]���G�p�V�L�� �I�R�O�\�D�P�D�W�R�N���� �D�P�H�O�\�H�N�� �O�H�K�H�W���Y�p�� �W�H�V�]�L�N�� �D��
�E�L�]�W�R�Q�V�i�J�R�W�� �p�U�L�Q�W������ �D�� �N�D�P�U�i�N�� �i�O�O�D�S�R�W�i�W�� �Y�H�V�]�p�O�\�H�]�W�H�W���� �H�V�H�P�p�Q�\�H�N�� �P�H�J�I�L�J�\�H�O�p�V�p�W�� �L�V�� ���%�D�N�D�L���� �.�i�O�G�L�� �������� 
[1]). 

�$�]���D�N�X�V�]�W�L�N�X�V���H�P�L�V�V�]�L�y�V���P�H�J�I�L�J�\�H�O���U�H�Q�G�V�]�H�U���������G�E���i�O�O�D�Q�G�y�D�Q���W�H�O�H�S�t�W�H�W�W���J�\�R�U�V�X�O�i�V�p�U�]�p�N�H�O�����M�H�O�H�L�W��
�p�V�]�O�H�O�L�� �p�V�� �U�|�J�]�t�W�L���� �D�P�H�O�\�H�W�� ���� �G�E�� ��-���� �F�V�D�W�R�U�Q�i�V�� �|�Q�i�O�O�y�� �H�J�\�V�p�J�� �O�i�W�� �H�O���� �$�]�� �H�J�\�H�V�� �U�H�Q�G�V�]�H�U�H�N�K�H�]�� �W�D�U�W�R�]�y��
�p�U�]�p�N�H�O���N���M�H�O�H�L�W���H�J�\-�H�J�\�������������������P�L�Q�W�D���V�H�F���J�\�R�U�V�D�V�i�J�~�����������E�L�W�H�V���I�H�O�E�R�Q�W�i�V�~���$���'���N�R�Q�Y�H�U�W�H�U���Y�p�J�]�L���H�O�����$��
�F�V�D�W�R�U�Q�i�Q�N�p�Q�W�L�����������������P�L�Q�W�D���V���D�G�D�W�R�W�������7�%�\�W�H�R�V���+�'�'���W�i�U�R�O�M�i�N�� 

�$���V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�X�V���P�R�Q�L�W�R�U�L�Q�J���U�H�Q�G�V�]�H�U�H�N���W�H�O�H�S�t�W�p�V�L���K�H�O�\�V�]�t�Q�U�D�M�]�i�W���D�]���������i�E�U�D���P�X�W�D�W�M�D���E�H�� 

�$�]���H�O���D�G�i�V�X�Q�N���p�V���D���M�H�O�H�Q�O�H�J�L���F�L�N�N���W�H�U�M�H�G�H�O�P�L���N�R�U�O�i�W�D�L�U�D���L�V���I�L�J�\�H�O�Y�H���D���P�p�U�p�V�L���W�H�F�K�Q�L�N�D���p�V���H�O�P�p�O�H�W�L��
�K�i�W�W�p�U�� �U�p�V�]�O�H�W�H�V�� �O�H�t�U�i�V�i�W�y�O�� �H�O�W�H�N�L�Q�W�•�Q�N���� �D�]�W�� �D�� �0�$�*�<�$�5�� �*�(�2�)�,�=�,�.�$�� �O�D�S�E�D�Q�� ��������-ben megjelent 
�F�L�N�N�•�Q�N�� �W�D�U�W�D�O�P�D�]�]�D��(Cai M. et al. 2004 [5])���� �-�H�O�H�Q�� �E�H�P�X�W�D�W�i�V�X�Q�N�� �Q�D�J�\�E�D�Q�� �N�R�Q�F�H�Q�W�U�i�O�� �D�U�U�D�� �D�]��
�H�J�\�H�G�•�O�i�O�O�y�� �p�V�� �~�M�� �P�y�G�V�]�H�U�� �E�H�P�X�W�D�W�i�V�i�U�D���� �P�H�O�\�� �V�H�J�t�W�V�p�J�p�Y�H�O�� �D�O�D�S�R�]�Y�D�� �D�� �U�R�Q�F�V�R�O�i�V�P�H�Q�W�H�V�H�Q�� �Y�p�J�]�H�W�W��
�S�D�V�V�]�t�Y�� �V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�X�V�� �P�p�U�p�V�H�N�U�H���� �O�H�K�H�W���V�p�J�� �Q�\�t�O�L�N�� �D�� �N�O�D�V�V�]�L�N�X�V�� �$�(�� �Y�L�]�V�J�i�O�D�W�R�N�� �N�L�p�U�W�p�N�H�O�p�V�H��
�P�H�O�O�H�W�W�� �Q�D�J�\�R�E�E�� �I�|�O�G�D�O�D�W�W�L�� �W�p�U�V�p�J�H�N�� �N���]�H�W�W�H�V�W�� �V�]�L�O�i�U�G�V�i�J�L�� �M�H�O�O�H�P�]���L�Q�H�N�� �H�O���U�H�M�H�O�]�p�V�p�U�H���� �(�]�W�� �D�� �P�y�G�V�]�H�U�W��
�H�O���V�]�|�U���U�p�V�]�O�H�W�H�V�H�Q���D���'�H�i�N���H�W���D�O������������-�D�V���F�L�N�N���P�X�W�D�W�W�D���E�H���U�p�V�]�O�H�W�H�V�H�Q [3]. 
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1�����i�E�U�D�����$���V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�X�V���P�R�Q�L�W�R�U�L�Q�J���U�H�Q�G�V�]�H�U�H�N���W�H�O�H�S�t�W�p�V�L���K�H�O�\�V�]�t�Q�U�D�M�]�D 

�6�]�H�L�]�P�R�D�N�X�V�]�W�L�N�X�V�����$�(�����P�p�U�p�V�H�N���p�U�W�H�O�P�H�]�p�V�p�Q�H�N���N���]�H�W�P�H�F�K�D�Q�L�N�D�L��
�Y�R�Q�D�W�N�R�]�i�V�D�L 

�$�� �I�H�V�]�•�O�W�V�p�J�� �D�O�D�W�W�� �i�O�O�y�� �N���]�H�W�H�N�� �K�D�O�O�K�D�W�y�� �W�D�U�W�R�P�i�Q�\�E�D�� �H�V���� �N�L�V�X�J�i�U�]�i�V�D�L�Q�D�N�� �p�U�]�p�N�V�]�H�U�Y�L��
�P�H�J�I�L�J�\�H�O�p�V�H�� �H�J�\�L�G���V�� �D�� �E�i�Q�\�i�V�]�D�W�W�D�O���� �D�� �I�H�O�V�]�t�Q�� �D�O�D�W�W�L�� �p�S�t�W�H�W�W�� �R�E�M�H�N�W�X�P�R�N�� �N�L�D�O�D�N�t�W�i�V�i�K�R�]�� �V�]�•�N�V�p�J�H�V��
�W�p�U�N�L�N�p�S�]�p�V�V�H�O���� �$�� �N���]�H�W�P�R�]�J�i�V�W�� �P�H�J�H�O���]���� �U�H�]�J�p�V�M�H�O�H�Q�V�p�J�H�N�� �I�L�J�\�H�O�P�H�]�W�H�W�K�H�W�Q�H�N���± �J�\�D�N�U�D�Q�� �N�p�V���Q���± a 
�Y�H�V�]�p�O�\�K�H�O�\�]�H�W�U�H�����%�L�]�R�Q�\�i�U�D���Q�H�P���Y�p�O�H�W�O�H�Q�����K�R�J�\���p�S�S�H�Q���D�]�R�Q���D���W�H�U�•�O�H�W�H�Q���L�Q�G�X�O�W���O�H�J�L�Q�N�i�E�E���I�H�M�O���G�p�V�Q�H�N���D��
�M�H�O�H�Q�V�p�J�� �N�X�W�D�W�i�V�D���� �D�K�R�O�� �D�� �V�]�H�P���� �P�L�Q�W�� �D���P�H�J�I�L�J�\�H�O�p�V���O�H�J�N�|�]�Y�H�W�O�H�Q�H�E�E�� �H�V�]�N�|�]�H�� �Q�H�P�� �V�]�R�O�J�i�O�W�D�W�� �H�O�H�J�H�Q�G����
�L�Q�I�R�U�P�i�F�L�y�W�� �p�V�� �H�O���W�p�U�E�H�� �N�H�U�•�O���± �D�]�� �p�U�]�p�N�V�]�H�U�Y�L�� �U�D�Q�J�V�R�U�E�D�Q�� �H�J�\�p�E�N�p�Q�W���P�i�V�R�G�L�N�� �K�H�O�\�U�H���V�]�R�U�X�O�W���± �K�D�O�O�i�V����
�$�]�� �H�P�E�H�U�L�� �I�•�O�� �I�H�O�E�R�Q�W�y�N�p�S�H�V�V�p�J�H�� �D�]�R�Q�E�D�Q�� �Y�p�J�H�V���� �D�� ������ �+�]- ������ �N�+�]�� �W�D�U�W�R�P�i�Q�\�R�Q�� �N�t�Y�•�O�L���� �L�O�O�H�W�Y�H�� �D��
�K�D�O�O�i�V�N�•�V�]�|�E�� �D�O�D�W�W�L�� �P�H�F�K�D�Q�L�N�D�L�� �U�H�]�J�p�V�H�N�U�H�� �Ä�V�•�N�H�W�´���� �$�]�� �D�N�X�V�]�W�L�N�X�V�� �H�P�L�V�V�]�L�y�� �M�H�O�H�Q�V�p�J�H�� �H�Q�Q�p�O�� �V�R�N�N�D�O��
�V�]�p�O�H�V�H�E�E�� �I�U�H�N�Y�H�Q�F�L�D- �p�V�� �G�L�Q�D�P�L�N�D�W�D�U�W�R�P�i�Q�\�W�� �W�|�O�W�� �N�L�� �I�R�O�\�D�P�D�W�R�V�D�Q���� �D�� �Q�p�K�i�Q�\�� �V�]�i�]�D�G�� �+�]�� �I�U�H�N�Y�H�Q�F�L�i�M�~��
�I�|�O�G�U�H�Q�J�p�V�H�N�W���O���N�L�L�Q�G�X�O�Y�D���D���0�+�]���I�H�O�H�W�W�L�����O�D�E�R�U�D�W�y�U�L�X�P�L���W�|�U�p�V�Y�L�]�V�J�i�O�D�W�R�N�Q�i�O���p�V�]�O�H�O�K�H�W�����I�U�H�N�Y�H�Q�F�L�i�N�L�J���� 

�0�L�Y�H�O�� �D�]�� �p�V�]�O�H�O�W�� �I�U�H�N�Y�H�Q�F�L�D- �p�V�� �G�L�Q�D�P�L�N�D�V�i�Y�R�N�� �N�•�O�|�Q�E�|�]���V�p�J�H�� �H�O�V���V�R�U�E�D�Q�� �D�� �W�|�Q�N�U�H�P�H�Q�H�W�H�O�L��
�M�H�O�H�Q�V�p�J���P�p�U�H�W�p�Y�H�O�����D���P�H�J�I�L�J�\�H�O�p�V���W�i�Y�R�O�V�i�J�i�Y�D�O�����L�O�O�H�W�Y�H���D�]���D�O�N�D�O�P�D�]�R�W�W���P�&�V�]�H�U�U�H�O���Y�D�Q���|�V�V�]�H�I�•�J�J�p�V�E�H�Q����
�D�]�� �D�N�X�V�]�W�L�N�X�V�� �H�P�L�V�V�]�L�y�Y�D�O�� �I�R�J�O�D�O�N�R�]�y�� �N�X�W�D�W�i�V�R�N�� �H�O�N�•�O�|�Q�•�O�W�H�N�� �H�J�\�P�i�V�W�y�O�� ���V�]�H�L�]�P�R�O�y�J�L�D����
�V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�D�����Q�D�J�\�I�U�H�N�Y�H�Q�F�L�i�V���D�Q�\�D�J�Y�L�]�V�J�i�O�D�W�R�N���� 

�$�� �V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�X�V�� ���$�(���� �H�P�L�V�V�]�L�y�N�� �N�X�W�D�W�i�V�D�� �W�|�E�E�� �P�L�Q�W�� �I�p�O�� �p�Y�V�]�i�]�D�G�R�V�� �P�~�O�W�U�D�� �W�H�N�L�Q�W�� �Y�L�V�V�]�D����
�E�H�E�L�]�R�Q�\�t�W�Y�D���� �K�R�J�\�� �Y�L�]�V�J�i�O�D�W�X�N�� �H�J�\�H�G�•�O�i�O�O�y�� �O�H�K�H�W���V�p�J�H�� �N�t�Q�i�O�� �D�� �N���]�H�W�H�N�� �P�H�F�K�D�Q�L�N�D�L�� �W�X�O�D�M�G�R�Q�V�i�J�D�L�Q�D�N����
�G�H�I�R�U�P�i�F�L�y�L�Q�D�N�����W�|�U�p�V�p�Q�H�N���W�D�Q�X�O�P�i�Q�\�R�]�i�V�i�U�D�� 
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�$���P�y�G�V�]�H�U���H�O�Y�L���D�O�D�S�M�D�L 

�$�� �I�|�O�G�D�O�D�W�W�L�� �•�U�H�J�N�L�N�p�S�]�p�V�� �N�|�Y�H�W�N�H�]�W�p�E�H�Q�� �D�� �E�i�Q�\�D�W�p�U�V�p�J�H�N���� �Y�i�J�D�W�R�N�� �N�|�U�Q�\�H�]�H�W�p�E�H�Q�� �O�H�Y����
�N���]�H�W�H�N�E�H�Q�� �D�� �U�p�W�H�J�W�H�U�K�H�O�p�V�� �K�D�W�i�V�i�U�D�� �D�� �N���]�H�W�P�L�Q���V�p�J�W���O�� �p�V�� �D�� �I�|�O�G�W�D�Q�L�� �V�]�H�U�N�H�]�H�W�W���O�� �I�•�J�J������ �G�L�I�I�H�U�H�Q�F�L�i�O�W��
�H�O�R�V�]�O�i�V�~���I�H�V�]�•�O�W�V�p�J�W�D�U�W�R�P�i�Q�\�R�N���D�O�D�N�X�O�Q�D�N���N�L�����$���Q�\�L�W�R�W�W���W�p�U�V�p�J�H�N�H�W���N�•�O�|�Q�E�|�]�����P�p�U�W�p�N�E�H�Q���O�D�]�X�O�W���]�y�Q�i�N����
�H�]�H�N�H�W�� �S�H�G�L�J�� �Q�D�J�\�R�E�E�� �I�H�V�]�•�O�W�V�p�J�&�� �]�y�Q�i�N�� �Y�H�V�]�L�N�� �N�|�U�•�O���� �$�� �P�H�J�Q���W�W�� �I�H�V�]�•�O�W�V�p�J�� �K�D�W�i�V�i�U�D�� �D�]�� �D�G�R�W�W��
�P�L�Q���V�p�J�&�� �N���]�H�W�� �U�X�J�D�O�P�D�V�� �W�D�U�W�R�P�i�Q�\�i�W�� �P�H�J�K�D�O�D�G�y�� �G�H�I�R�U�P�i�F�L�y�N�� �M�|�Q�Q�H�N�� �O�p�W�U�H���� �t�J�\�� �P�L�N�U�R- �p�V��
�P�D�N�U�R�P�p�U�H�W�&���N���]�H�W-�W�|�Q�N�U�H�P�H�Q�H�W�H�O�L���M�H�O�H�Q�V�p�J�H�N���M�i�W�V�]�y�G�Q�D�N���O�H�����$���G�L�I�I�H�U�H�Q�F�L�i�O�W���H�O�R�V�]�O�i�V�~���I�H�V�]�•�O�W�V�p�J�H�N���D�]��
�L�Q�K�R�P�R�J�p�Q�� �N���]�H�W�N�|�U�Q�\�H�]�H�W�E�H�Q���� �D�� �N�•�O�|�Q�E�|�]�����V�]�L�O�i�U�G�V�i�J�~�� �N���]�H�W�H�O�H�P�H�N�E�H�Q�� �N�•�O�|�Q�E�|�]���� �L�G���S�L�O�O�D�Q�D�W�R�N�E�D�Q��
�W�|�U�p�V�H�N�H�W�� �p�V�� �H�O�P�R�]�G�X�O�i�V�R�N�D�W�� �R�N�R�]�Q�D�N���� �H�]�i�O�W�D�O�� �D�]�� �•�U�H�J�H�W�� �N�|�U�•�O�Y�H�Y���� �N���]�H�W�H�N�� �N�~�V�]�Q�L�� �N�H�]�G�H�Q�H�N�� �D��
�Q�\�R�P�i�V�i�U�Q�\�p�N�R�N�����i�O�W�D�O�i�E�D�Q���D���Q�\�L�W�R�W�W���I�H�O�V�]�t�Q���D�O�D�W�W�L���W�p�U�V�p�J�H�N���L�U�i�Q�\�i�E�D���� 

�$�� �N���]�H�W-�W�|�Q�N�U�H�P�H�Q�H�W�H�O�L�� �I�R�O�\�D�P�D�W�E�D�Q�� �D�� �U�X�J�D�O�P�D�V�V�i�J�� �K�D�W�i�U�i�L�J�� �L�J�p�Q�\�E�H�� �Y�H�W�W�� �N���]�H�W�� �D�� �W�i�U�R�O�W��
�U�X�J�D�O�P�D�V�� �H�Q�H�U�J�L�D�� �H�J�\�� �U�p�V�]�p�W�� �D�N�X�V�]�W�L�N�X�V�� �H�Q�H�U�J�L�D�� �I�R�U�P�i�M�i�E�D�Q�� �D�� �N�|�U�Q�\�H�]�H�W�p�Q�H�N�� �D�G�M�D�� �i�W���� �D�P�L�Q�H�N�� �D��
�W�R�Y�D�W�H�U�M�H�G���� �K�X�O�O�i�P�D�L�� �U�H�]�J�p�V�p�U�]�p�N�H�O���N�N�H�O�� �p�V�]�O�H�O�K�H�W���N�� �p�V�� �W�D�Q�X�O�P�i�Q�\�R�]�K�D�W�y�N���� �$�� �U�X�J�D�O�P�D�V�V�i�J�L�� �K�D�W�i�U�i�U�R�Q��
�W�~�O�O�p�S�����N���]�H�W-�W�|�Q�N�U�H�P�H�Q�H�W�H�O�L���H�V�H�P�p�Q�\�H�N���K�D�W�i�V�D�L���L�V���D�N�X�V�]�W�L�N�X�V���L�P�S�X�O�]�X�V���I�R�U�P�i�M�i�E�D�Q���G�H�W�H�N�W�i�O�K�D�W�y�N�����t�J�\��
�D�� �N���]�H�W�N�|�U�Q�\�H�]�H�W�� �V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�X�V�� �P�H�J�I�L�J�\�H�O�p�V�p�Y�H�O�� �D�� �I�|�O�G�D�O�D�W�W�L�� �W�p�U�V�p�J�� �i�O�O�p�N�R�Q�\�V�i�J�i�W�� �E�H�I�R�O�\�i�V�R�O�y��
�N���]�H�W�W�|�U�p�V�H�N���H�O���W�W�L���p�V���D�O�D�W�W�L���I�R�O�\�D�P�D�W�R�N���H�J�\�D�U�i�Q�W���O�H�N�p�S�H�]�K�H�W���N�� 

�$�� �N���]�H�W-�W�|�Q�N�U�H�P�H�Q�H�W�H�O�L�� �I�R�O�\�D�P�D�W�K�R�]�� �D�N�X�V�]�W�L�N�X�V�� �H�P�L�V�V�]�L�y�V�� ���$�(-) impulzus tartozik. Ennek 
�M�H�O�O�H�P�]���L�W�� ���I�U�H�N�Y�H�Q�F�L�D�� �p�V�� �H�Q�H�U�J�L�D���� �D�� �W�|�Q�N�U�H�P�H�Q���� �N���]�H�W�E�H�Q�� �H�O���]���O�H�J�� �W�i�U�R�O�W�� �U�X�J�D�O�P�D�V�� �H�Q�H�U�J�L�D���� �L�O�O�H�W�Y�H�� �D��
�N�|�]�Y�H�W�t�W���� �N���]�H�W�W�D�U�W�R�P�i�Q�\�� �D�Q�\�D�J�L�� �p�V�� �V�]�H�U�N�H�]�H�W�L�� �M�H�O�O�H�P�]���L�� �K�D�W�i�U�R�]�]�i�N�� �P�H�J���� �$�� �W�R�Y�D�W�H�U�M�H�G���� �U�X�J�D�O�P�D�V��
�K�X�O�O�i�P�� �D�� �N�•�O�|�Q�E�|�]���� �I�L�]�L�N�D�L�� �M�H�O�O�H�P�]���Y�H�O�� �U�H�Q�G�H�O�N�H�]���� ���W�H�U�M�H�G�p�V�L�� �V�H�E�H�V�V�p�J�&- �p�V�� �V�]�H�U�N�H�]�H�W�&-���� �N�|�]�H�J�E�H�Q��
�P�H�J�W�|�U�L�N�����Y�L�V�V�]�D�Y�H�U���G�L�N�����G�L�V�]�S�H�U�]�L�y�W���V�]�H�Q�Y�H�G���p�V���D�E�V�]�R�U�E�H�i�O�y�G�L�N���� 

�0�L�Q�G���O�D�E�R�U�D�W�y�U�L�X�P�L�����P�L�Q�G���Q�D�J�\�R�E�E���D�Q�\�D�J�W�D�U�W�R�P�i�Q�\�R�N���W�|�U�p�V�L���N�t�V�p�U�O�H�W�H�L�Q�H�N���D�N�X�V�]�W�L�N�X�V���H�P�L�V�V�]�L�y�V��
�P�H�J�I�L�J�\�H�O�p�V�p�Q�p�O�� �i�O�W�D�O�i�Q�R�V�� �W�D�S�D�V�]�W�D�O�D�W���� �K�R�J�\�� �D�� �Y�L�]�V�J�i�O�D�W�L�� �W�i�U�J�\�� �W�|�Q�N�U�H�P�H�Q�p�V�L�J�� �P�H�Q���� �W�H�U�K�H�O�p�V�H�N�R�U�� �P�i�U��
�F�V�H�N�p�O�\�� �W�H�U�K�H�O�p�V�� �H�V�H�W�p�Q�� �P�H�J�M�H�O�H�Q�Q�H�N�� �D�]�� �$�(-�L�P�S�X�O�]�X�V�R�N���� �$�� �I�H�V�]�•�O�W�V�p�J�� �Q�|�Y�H�N�H�G�p�V�p�Y�H�O�� �D�]�� �L�G���H�J�\�V�p�J�U�H��
�H�V���� �L�P�S�X�O�]�X�V�R�N�� �V�]�i�P�D�� �H�[�S�R�Q�H�Q�F�L�i�O�L�V�D�Q�� �Q������ �P�D�M�G�� �D�� �W�|�U�p�V�� �E�H�N�|�Y�H�W�N�H�]�W�p�Y�H�O�� �P�H�J�V�]�&�Q�L�N���� �6�]�D�N�D�V�]�R�V��
�W�H�U�K�H�O�p�V�� �H�V�H�W�p�Q�� �D�]�� �$�(-�D�N�W�L�Y�L�W�i�V�� �F�V�D�N�� �R�Q�Q�D�Q�W�y�O�� �M�H�O�H�Q�W�N�H�]�L�N�� �L�V�P�p�W���� �D�P�L�N�R�U�� �D�� �W�H�U�K�H�O�p�V�� �H�O�p�U�L�� �D�]�� �H�O���E�E�L��
szintet.  

�$�� �I�H�O�V�]�t�Q�� �D�O�D�W�W�L�� �I�L�]�L�N�D�L�� �N�|�U�Q�\�H�]�H�W�E�H�Q�� �O�H�M�i�W�V�]�y�G�y�� �P�L�Q�G�H�Q�� �H�J�\�H�V�� �W�|�U�p�V�� �V�R�U�i�Q�� �Q�D�J�\�V�]�i�P�~�� �I�L�]�L�N�D�L��
�N�|�W�p�V�� �V�]�D�N�D�G�� �I�H�O���� �D�� �W�H�O�M�H�V�� �W�|�Q�N�U�H�P�H�Q�H�W�H�O�L�� �I�R�O�\�D�P�D�W�R�W�� �S�H�G�L�J�� �H�]�H�Q�� �W�|�U�p�V�H�N�� �Q�D�J�\�V�]�i�P�~�� �V�R�U�R�]�D�W�D�� �D�O�N�R�W�M�D����
amelyben az AE-�L�P�S�X�O�]�X�V�R�N���D���U�X�J�D�O�P�D�V���K�X�O�O�i�P�R�N���W�|�U�Y�p�Q�\�V�]�H�U�&�V�p�J�H�L�Q���P�H�J�I�H�O�H�O���H�Q���|�V�V�]�H�D�G�y�G�Q�D�N�����$�]��
�H�U�H�G���� �$�(-�L�P�S�X�O�]�X�V�R�N�D�W�� �L�V�� �D�]�� �p�V�]�O�H�O�p�V�L�� �W�i�Y�R�O�V�i�J�W�y�O���� �D�]�� �|�V�V�]�H�J�M�H�O�� �H�Q�H�U�J�L�i�M�i�W�y�O�� �p�V�� �D�� �N�|�]�Y�H�W�t�W���� �N�|�]�H�J��
���I�U�H�N�Y�H�Q�F�L�D�V�]�H�O�H�N�W�t�Y�����D�E�V�]�R�U�S�F�L�y�V���W�X�O�D�M�G�R�Q�V�i�J�D�L�W�y�O���I�•�J�J���H�Q���Q�D�J�\���I�U�H�N�Y�H�Q�F�L�i�N�������±100 kHz). 

�$���P�y�G�V�]�H�U���J�\�D�N�R�U�O�D�W�L���D�O�D�S�M�D�L 

�$�O�N�D�O�P�D�V�D�Q�� �H�O�K�H�O�\�H�]�H�W�W�� �p�U�]�p�N�H�O���N�N�H�O�� �D�]�� �H�P�L�V�V�]�L�y�N�D�W�� �G�H�W�H�N�W�i�O�Y�D�� �������� �i�E�U�D���� �p�V�� �D�]�R�N�� �W�p�U�� �p�V�� �L�G���E�H�O�L��
�S�D�U�D�P�p�W�H�U�H�L�W���P�H�J�K�D�W�i�U�R�]�Y�D���O�H�K�H�W���V�p�J���Q�\�t�O�L�N���H�J�\�H�V���I�H�V�]�•�O�W�V�p�J�i�W�U�H�Q�G�H�]���G�p�V�L���I�R�O�\�D�P�D�W�R�N���P�R�Q�L�W�R�U�L�Q�J���F�p�O�~��
�O�H�N�p�S�H�]�p�V�p�U�H�� 

�$�� �W�p�U�E�H�O�L�� �S�D�U�D�P�p�W�H�U�H�N�� �P�H�J�K�D�W�i�U�R�]�i�V�i�K�R�]�� �D�� �U�p�J�L�� �U�H�Q�G�V�]�H�U�Q�p�O�� �D�� �N�|�Y�H�W�N�H�]���� �P�L�Q�W�D�Y�p�W�H�O�H�]�p�V�� �Y�R�O�W��
�M�H�O�O�H�P�]���� ����������-2014-�E���O�� �Y�D�Q�� �Q�D�J�\�� �V�]�i�P�~�� �I�H�O�Y�p�W�H�O�H�P������ �$�� ��-�F�V�D�W�R�U�Q�i�V�� �D�G�D�W�J�\�&�M�W���N�� �|�V�V�]�H�V�H�Q�� �������� ��������
�+�]�����D�]�D�]���F�V�D�W�R�U�Q�i�Q�N�p�Q�W�����������������+�]���P�L�Q�W�D�Y�p�W�H�O�L���I�U�H�N�Y�H�Q�F�L�i�Y�D�O���G�R�O�J�R�]�W�X�Q�N�� 

�$�� ���� �P�p�U���U�H�Q�G�V�]�H�U�� �D�O�N�D�O�P�D�]�i�V�i�Q�i�O�� ���������������� �V�H�F�� �D�� �N�p�W�� �V�]�R�P�V�]�p�G�R�V�� �P�L�Q�W�D�� �N�|�]�|�W�W�L�� �L�G���N�•�O�|�Q�E�V�p�J����
�D�]�D�]�� ���������� �P�V���� ���(�]�� �D�� �P�L�Q�W�D�Y�p�W�H�O�L�� �I�U�H�N�Y�H�Q�F�L�D�� �P�H�J�G�X�S�O�i�]�y�G�R�W�W�� �D�� �M�H�O�H�Q�O�H�J�� �L�V�� �•�]�H�P�H�O���� ���[���� �F�V�D�W�R�U�Q�i�V�� �~�M��
�P�R�Q�L�W�R�U�L�Q�J���U�H�Q�G�V�]�H�U�Q�p�O���� 



 

58 

 

2�����i�E�U�D�����-�H�O�O�H�J�]�H�W�H�V���$�(���M�H�O�D�O�D�N�R�N���D�]���1�5�+�7���V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�X�V���U�H�Q�G�V�]�H�U�p�E���O 

�.���]�H�W�P�H�F�K�D�Q�L�N�D�L���V�]�H�P�S�R�Q�W�~���I�H�O�G�R�O�J�R�]�i�V�R�N 

�$���I�H�O�G�R�O�J�R�]�i�V���V�R�U�i�Q���D�]���$�(���K�L�S�R�F�H�Q�W�U�X�P�R�N���O�R�N�i�O�L�V���P�H�J�M�H�O�H�Q�t�W�p�V�p�W�����Y�D�O�D�P�L�Q�W���L�Q�W�H�Q�]�L�W�i�V�Y�L�]�V�J�i�O�D�W�i�W��
�Y�p�J�H�]�W�•�N�� �H�O���� �(�]�W�� �N�|�Y�H�W���H�Q�� �H�J�\�� �P�R�G�H�U�Q�� �D�� �Q�H�P�]�H�W�N�|�]�L�� �J�\�D�N�R�U�O�D�W�E�D�Q�� �L�V�� �J�\�D�N�U�D�Q�� �K�D�V�]�Q�i�O�W�� �P�H�J�M�H�O�H�Q�t�W�p�V�L��
�S�O�D�W�I�R�U�P�P�D�O�� �G�R�O�J�R�]�W�X�Q�N�� ���,�Q�6�L�W�H�� �/�L�W�H������ �6�D�M�Q�R�V�� �H�]�� �D�]�� �L�Q�J�\�H�Q�H�V�H�Q�� �I�H�O�K�D�V�]�Q�i�O�K�D�W�y�� �V�]�R�I�W�Y�H�U�� �Q�H�P�� �W�H�V�]�L��
�O�H�K�H�W���Y�p���D���E�R�Q�\�R�O�X�O�W�D�E�E���H�O�R�V�]�O�i�V- �L�O�O�H�W�Y�H���N�O�D�V�]�W�H�U�D�Q�D�O�t�]�L�V���Y�L�]�V�J�i�O�D�W�R�N�D�W�� 

�(�]�W�� �N�|�Y�H�W���H�Q�� �P�H�J�Y�L�]�V�J�i�O�W�X�N�� �D�� �N�D�P�U�D�W�p�U�V�p�J�� �N���]�H�W�P�H�F�K�D�Q�L�N�D�L�� �Y�L�V�H�O�N�H�G�p�V�p�W�� �D�� �V�]�H�L�]�P�R�D�N�X�V�]�W�L�N�X�V��
�W�D�S�D�V�]�W�D�O�D�W�R�N�U�D���K�D�J�\�D�W�N�R�]�Y�D�����0�D�M�G���D�]���H�E�E���O���N�D�S�R�W�W���N�|�Y�H�W�N�H�]�W�H�W�p�V�H�N�H�W���|�V�V�]�H�Y�H�W�H�W�W�•�N���D�]���H�G�G�L�J���P�H�J�O�p�Y����
�V�]�D�N�L�U�R�G�D�O�P�L�����L�O�O�H�W�Y�H���K�H�O�\�V�]�t�Q�V�S�H�F�L�I�L�N�X�V���W�D�S�D�V�]�W�D�O�D�W�R�N�N�D�O�� 

�$�� �P�X�Q�N�D�� �V�R�U�i�Q�� ���'-�V�� �Q�X�P�H�U�L�N�X�V�� �P�R�G�H�O�O�H�]�p�V�H�N�H�W�� �Y�p�J�H�]�W�•�Q�N�� �H�O�� ���N�D�S�F�V�R�O�W�� �P�R�G�H�O�O�H�N�N�H�O���� �D�P�H�O�\�H�N��
�V�R�U�i�Q�� �D�� �V�W�D�W�L�N�X�V�� �Y�L�V�H�O�N�H�G�p�V�� �P�H�O�O�H�W�W�� �Y�L�]�V�J�i�O�W�X�N�� �D�� �N���]�H�W�W�H�V�W�� �G�L�Q�D�P�L�N�X�V�� �W�H�U�K�H�O�p�V�H�N�U�H�� �D�G�R�W�W�� �Y�i�O�D�V�]�D�L�W�� �L�V������
�P�D�M�G�� �V�D�M�i�W�� �N�L�G�R�O�J�R�]�i�V�~�� �H�O�M�i�U�i�V�V�D�O�� �N�L�H�P�H�O�W�H�Q�� �D�� �Y�L�]�V�J�i�O�W�� �L�G���V�]�D�N�R�W���� �G�H�� �|�V�V�]�H�V�t�W�Y�H�� �D�� �W�H�O�M�H�V�� �D�G�D�W�E�i�]�L�V��
�D�O�D�S�M�i�Q�� �D�� �W�H�O�M�H�V�� �P�R�Q�L�W�R�U�L�Q�J�� �L�G���V�]�D�N�R�W�� �L�V�� �I�L�J�\�H�O�W�•�N�� �p�V�� �N�|�Y�H�W�N�H�]�W�H�W�p�V�H�N�H�W�� �Y�R�Q�W�X�Q�N�� �O�H�� �D�� �N���]�H�W�W�H�V�W��
�P�H�F�K�D�Q�L�N�D�L���Y�L�V�H�O�N�H�G�p�V�p�Y�H�O���N�D�S�F�V�R�O�D�W�E�D�Q���D���W�H�O�M�H�V���W�|�Q�N�U�H�P�H�Q�H�W�H�O�L���K�D�W�i�U�J�|�U�E�p�M�p�W���D�O�D�S�X�O���Y�p�Y�H�� 

3D-�V���N�L�W�|�U�p�V�L���J�H�R�P�H�W�U�L�D���H�O�N�p�V�]�t�W�p�V�H 

�.�H�]�G�H�W�E�H�Q���D���0�H�F�V�H�N�p�U�F���=�U�W�����*�H�R�G�p�]�L�D�L���R�V�]�W�i�O�\�i�Q�D�N���D���P�X�Q�N�D�W�i�U�V�D�L�Y�D�O���i�W�Q�p�]�W�•�N���p�V���|�V�V�]�H�U�D�N�W�X�N���D�]��
�|�V�V�]�H�V�� �E�H�P�p�U�W�� �N�L�W�|�U�p�V�L�� �V�]�H�O�Y�p�Q�\�W���� �(�]�W�� �D�� �P�X�Q�N�i�W�� �I�R�O�\�W�D�W�Y�D�� �D�� �P�H�J�N�D�S�R�W�W�� �p�V�� �H�O�O�H�Q���U�]�|�W�W�� �N�L�W�|�U�p�V�L��
�V�]�H�O�Y�p�Q�\�H�N�H�W�� �]�i�U�W�X�N�� ���]�i�U�W�� �Y�R�Q�D�O�O�i�Q�F�p�Q�W������ �P�D�M�G�� �S�R�Q�W�I�H�O�K���W�� �p�V�� �H�E�E���O�� �J�H�R�P�H�W�U�L�D�L�� �]�i�U�W�� �W�H�V�W�H�W�� �N�p�V�]�t�W�H�W�W�•�Q�N����
�(�K�K�H�]���D���N�|�Y�H�W�N�H�]�����V�]�R�I�W�Y�H�U�H�N���O�H�W�W�H�N���I�H�O�K�D�V�]�Q�i�O�Y�D�����$�X�W�R�&�D�G�����5�K�L�Q�R�F�H�U�R�V���p�V���0�H�V�K�/�D�E�����7�|�E�E���J�H�R�P�H�W�U�L�D��
�L�V�� �N�L�D�O�D�N�t�W�i�V�U�D�� �N�H�U�•�O�W���� �G�H�� �Y�p�J�•�O�� �W�|�E�E�� �V�L�P�t�W�i�V�W�� �D�O�N�D�O�P�D�]�Y�D�� �O�p�W�U�H�K�R�]�W�X�Q�N�� �H�J�\�� �D�N�W�X�i�O�L�V�D�Q�� �Y�p�J�O�H�J�H�V�Q�H�N��
�W�H�N�L�Q�W�H�W�W�� �J�H�R�P�H�W�U�L�i�W���� �P�H�O�\�H�W�� �D�� �M�H�O�H�Q�O�H�J�L�� �P�X�Q�N�i�K�R�]�� �L�V�� �I�H�O�K�D�V�]�Q�i�O�W�X�Q�N���� �$�]�� �1�5�+�7�� �S�U�R�M�H�N�W�� �H�V�H�W�p�E�H�Q�� �L�V��
�K�D�V�]�Q�i�O�W�� �-�0�;�� �p�V�� �6�0�;�� �J�H�R�P�H�W�U�L�i�N�N�D�O�� �V�]�H�P�E�H�Q�� �H�Q�Q�p�O�� �D�� �P�H�J�R�O�G�i�V�Q�i�O�� �D�Q�Q�\�L�� �H�O���Q�\�� �Y�D�Q���� �K�R�J�\�� �D��
�N�L�W�D�N�D�U�t�W�R�W�W���Y�p�J�O�H�J�H�V���N�L�W�|�U�p�V�L���W�D�O�S���L�V���D���Y�D�O�y�V�i�J�K�R�]���M�R�E�E�D�Q���N�|�]�H�O�t�W�Y�H���M�H�O�H�Q�L�N���P�H�J�����$�O�i�E�E�L���i�E�U�i�N���P�X�W�D�W�Q�D�N��
�N�p�W���P�X�Q�N�D�I�i�]�L�V�W���D���V�R�N���N�|�]�•�O���D���J�H�R�P�H�W�U�L�D���I�H�O�p�S�t�W�p�V�p�E�H�Q�����������p�V���������i�E�U�D���� 
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3�����i�E�U�D�����0�H�V�K�/�D�E���S�R�Q�W�I�H�O�K�����V�]�H�U�N�H�V�]�W�p�V�H 

 

4�����i�E�U�D�����0�H�V�K�/�D�E���Y�p�J�O�H�J�H�V�t�W�H�W�W���K�i�O�y- �p�V���W�H�V�W�P�R�G�H�O�O 

�,�G���E�H�O�L���V�]�&�U�p�V�H�N 

�$�]�� �L�G���E�H�O�L�� �V�]�&�U�p�V�H�N�K�H�]���� �L�G���E�H�O�L�� �L�Q�W�H�Q�]�L�W�i�V�Y�L�]�V�J�i�O�D�W�K�R�]�� �p�V�� �D�]�� �H�P�L�V�V�]�L�y�N�� �L�Q�W�H�Q�]�L�W�i�V�E�p�O�L��
�P�H�J�M�H�O�H�Q�t�W�p�V�p�K�H�]�� �p�V�� �D�]�� �$�(�� �K�L�S�R�F�H�Q�W�U�X�P�R�N�� ���'-�V�� �P�H�J�M�H�O�H�Q�t�W�p�V�p�K�H�]�� �H�O�V���N�|�U�E�H�Q�� �D�]�� �,�Q�6�L�W�H�� �/�L�W�H��
�P�H�J�R�O�G�i�V�D�L�W���K�D�V�]�Q�i�O�W�X�N���I�H�O�� 

�(�O���V�]�|�U�� �D�� �N�L�M�H�O�|�O�W���± 2016-2022-�H�V�� �L�G���V�]�D�N�� �|�V�V�]�H�I�R�J�O�D�O�y�� �i�E�U�i�L�� �O�i�W�K�D�W�y�D�N�� �D�O�i�E�E�� ���0�R�P�H�Q�W��
Magnitude-�N�p�Q�W�� �D�]�� �D�G�D�W�E�i�]�L�V�� �D�]�R�Q�� �R�V�]�O�R�S�D�� �M�H�O�H�Q�L�N�� �P�H�J���� �D�P�H�O�\�� �D�]�� �|�V�V�]�H�J�]�H�W�W�� �i�W�O�D�J�� �D�P�S�O�L�W�~�G�y�� �p�U�W�p�N�H�W��
tartalmazza mm/s2 �P�p�U�W�p�N�H�J�\�V�p�J�J�H�O�������������i�E�U�D���� 
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5�����i�E�U�D�����$�(���K�L�S�R�F�H�Q�W�U�X�P�R�N���P�H�J�M�H�O�H�Q�W�p�V�H���e�.-�L���L�U�i�Q�\�E�y�O�����I�H�Q�W�U���O���Q�p�]�Y�H���± 2016-�����������L�G���V�]�D�N 

�$���Q�X�P�H�U�L�N�X�V���P�R�G�H�O�O�H�]�p�V���H�U�H�G�P�p�Q�\�H�L 

�$���Q�X�P�H�U�L�N�X�V���P�R�G�H�O�O�H�]�p�V���V�R�U�i�Q���(�;�����S�H�U�H�P�H�O�H�P�H�V�����%�(�0�����N�y�G���N�H�U�•�O�W���I�H�O�K�D�V�]�Q�i�O�i�V�U�D���� 

�7�|�E�E���I�H�V�]�•�O�W�V�p�J�L���p�V���D�O�D�N�Y�i�O�W�R�]�i�V�L���Y�D�U�L�i�F�L�y�W���L�V���O�H�I�X�W�W�D�W�W�X�Q�N�����G�H���D���N���]�H�W�W�H�V�W���V�]�L�O�i�U�G�V�i�J�L���Y�L�V�]�R�Q�\�D�L�U�D��
�X�W�D�O�y�� �W�|�E�E�O�H�W�� �L�Q�I�R�U�P�i�F�L�y�W�� �D�� �G�L�I�I�H�U�H�Q�F�L�i�O�L�V�� �I�H�V�]�•�O�W�V�p�J�H�N�� �D�O�D�N�X�O�i�V�D�� �Q�\�~�M�W���� �p�S�S�H�Q�� �H�]�p�U�W�� �D�� �N�|�Y�H�W�N�H�]���E�H�Q��
�H�]�H�N���N�H�U�•�O�Q�H�N���E�H�P�X�W�D�W�i�V�U�D�� 

�$�]�� �D�O�i�E�E�L�� �N�p�S�H�N�H�Q�� �D�� �K�L�S�R�F�H�Q�W�U�X�P�R�N�� �D�]�� �L�Q�W�H�Q�]�L�W�i�V�Q�D�N�� �P�H�J�I�H�O�H�O���H�Q�� �Y�D�Q�Q�D�N�� �V�]�t�Q�H�]�Y�H���� �H�Q�Q�H�N��
�V�N�i�O�i�M�D�� �D�� �N�L�Y�i�J�D�W�R�N�� �D�O�M�i�Q�� �W�D�O�i�O�K�D�W�y�� ���*�\�R�U�V�X�O�i�V���± mm/s2������ �$�� �Q�X�P�H�U�L�N�X�V�� �P�R�G�H�O�O�H�]�p�V�K�H�]�� �G�i�W�X�P�R�N�� �Q�H�P��
�N�H�U�•�O�W�H�N�� �E�H�Y�L�W�H�O�U�H���� �p�S�S�H�Q�� �H�]�p�U�W�� �D�� �V�]�R�I�W�Y�H�U�� �H�J�\�� �D�]�� �D�G�D�W�E�i�]�L�V�� �E�H�W�|�O�W�p�V�p�Q�H�N�� �Q�D�S�M�i�W�� �M�H�O�|�O�L�� �N�L�� �D�E�E�D�Q�� �D�]��
�H�V�H�W�E�H�Q�����K�D���Q�H�P���W�|�U�W�p�Q�L�N���D���G�i�W�X�P�R�N�N�D�O���Y�D�O�y���Y�L�]�V�J�i�O�D�W�� 

�$�� �K�L�S�R�F�H�Q�W�U�X�P�R�N�� �I�H�V�]�•�O�W�V�p�J�i�O�O�D�S�R�W�D�� �V�]�H�U�L�Q�W�L�� �P�H�J�M�H�O�H�Q�t�W�p�V�p�W�� �P�X�W�D�W�M�X�N�� �E�H�� �D�� �N�|�Y�H�W�N�H�]���� �i�E�U�i�N�R�Q����
�(�]�H�N�H�W�� �D�� �I�H�V�]�•�O�W�V�p�J�i�O�O�D�S�R�W�� �S�R�Q�W�R�N�D�W���� �P�H�O�\�H�N�� �D�� �K�L�S�R�F�H�Q�W�U�X�P�R�N�� �S�R�]�t�F�L�y�M�i�Q�D�N�� �P�H�J�I�H�O�H�O���� �;�<�=��
�N�R�R�U�G�L�Q�i�W�i�Y�D�O���U�H�Q�G�H�O�N�H�]�Q�H�N�����D���N�p�V���E�E�L�H�N�E�H�Q���N�L�H�[�S�R�U�W�i�O�W�X�N���p�V���H�]�H�N�H�W���D���I�H�V�]�•�O�W�V�p�J�i�O�O�D�S�R�W�R�N�D�W���Y�L�]�V�J�i�O�W�X�N��
�W�R�Y�i�E�E���V�W�D�W�L�V�]�W�L�N�D�L���P�y�G�V�]�H�U�H�N�N�H�O�����������p�V���������i�E�U�i�N���� 
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6�����i�E�U�D�����'�L�I�I�H�U�H�Q�F�L�i�O�L�V���I�H�V�]�•�O�W�V�p�J�H�N���D�]���$�(���K�L�S�R�F�H�Q�W�U�X�P�R�N���N�|�U�Q�\�H�]�H�W�p�E�H�Q���'�.-�L���L�U�i�\�Q�E�y�O�����I�H�Q�W�U���O���Q�p�]�Y�H�����D���W�H�O�M�H�V��
�Y�L�]�V�J�i�O�W���L�G���V�]�D�N���H�V�H�W�p�E�H�Q������������-2022) 

 

7�����i�E�U�D�����'�L�I�I�H�U�H�Q�F�L�i�O�L�V���I�H�V�]�•�O�W�V�p�J�H�N���D�]���$�(���K�L�S�R�F�H�Q�W�U�X�P�R�N���N�|�U�Q�\�H�]�H�W�p�E�H�Q���'�1�<-�L���L�U�i�\�Q�E�y�O�����I�H�Q�W�U���O���Q�p�]�Y�H�����D��
�W�H�O�M�H�V���Y�L�]�V�J�i�O�W���L�G���V�]�D�N���H�V�H�W�p�E�H�Q������������-2022) 

�(�O�P�p�O�H�W�L���K�i�W�W�p�U 

�$�]�� �$�(�� �p�V�� �N���]�H�W�P�H�F�K�D�Q�L�N�D�L�� �Y�L�]�V�J�i�O�D�W�R�N�U�D�� �D�O�D�S�R�]�Y�D�� �D�� �N���]�H�W�W�H�V�W�� �Y�L�V�H�O�N�H�G�p�V�p�U�H�� �H�J�\�� �P�i�U�� �P�H�J�O�p�Y����
�V�H�P�D�W�L�N�X�V�� �P�R�G�H�O�O�W�� �D�O�D�N�t�W�R�W�W�X�Q�N�� �i�W�� �P�p�J�� �U�p�J�H�E�E�H�Q���� �P�H�O�\�� �H�J�\�V�]�H�U�&�� �i�W�W�H�N�L�Q�W�p�V�W�� �D�G�� �D�� �N���]�H�W�W�H�V�W��
�Y�L�V�H�O�N�H�G�p�V�p�U���O�����D�O�D�S�R�]�Y�D���D���N���]�H�W�W�H�V�W�H�W���D�O�N�R�W�y���p�S���N���]�H�W���W�X�O�D�M�G�R�Q�V�i�J�D�L�U�D���L�V�����H�J�\���I�H�V�]�•�O�W�V�p�J-�D�O�D�N�Y�i�O�W�R�]�i�V�L��
�G�L�D�J�U�D�P�R�Q�� �������� �i�E�U�D������ �(�]�]�H�O�� �D�� �P�H�J�N�|�]�H�O�t�W�p�V�V�H�O�� �O�H�t�U�K�D�W�y���D�� �I�H�O�V�]�t�Q�� �D�O�D�W�W�L�� �•�U�H�J�H�N�� �N�|�]�Y�H�W�O�H�Q�� �N�|�U�Q�\�H�]�H�W�p�Q�H�N��
���S�O�����(�'�=�����p�V���H�]�]�H�O���H�J�\���L�G���E�H�Q���D���W�i�Y�R�O���H�V�����N���]�H�W�W�H�V�W�Q�H�N���D���N���]�H�W�P�H�F�K�D�Q�L�N�D�L���Y�L�V�H�O�N�H�G�p�V�H�� 
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8�����i�E�U�D�����$���N���]�H�W�W�H�V�W���Y�L�V�H�O�N�H�G�p�V�p�Q�H�N���V�H�P�D�W�L�N�X�V���U�D�M�]�D���D���E�H�I�R�J�i�V���I�•�J�J�Y�p�Q�\�p�E�H�Q�����|�V�V�]�H�K�D�V�R�Q�O�t�W�Y�D���H�J�\���p�S��
�N���]�H�W�P�L�Q�W�D���H�U�H�G�P�p�Q�\�p�Y�H�O���p�V���D���N���]�H�W�W�H�V�W���P�R�G�X�O�X�V�i�Y�D�O�����P�L�Q�G�H�Q���H�V�H�W�E�H�Q���i�E�U�i�]�R�O�Y�D���D���P�L�N�U�R�V�]�H�L�]�P�L�N�X�V���p�V���$�(-

�D�N�W�L�Y�L�W�i�V���W�D�U�W�R�P�i�Q�\�i�W�����D���N�D�S�F�V�R�O�y�G�y���W�|�Q�N�U�H�P�H�Q�H�W�H�O�L���P�y�G�R�N�D�W���p�V���D�]���t�J�\���P�H�J�J�\�H�Q�J�•�O�W���V�]�H�U�N�H�]�H�W�H�N�H�W���L�V�����&�R�X�O�V�R�Q��
�����������X�W�i�Q����[]  

Ming Cai professzor (Cai et al. 2004) [5] �K�R�V�V�]�D�E�E�� �W�D�Q�X�O�P�i�Q�\�R�]�i�V�� �X�W�i�Q�� �K�D�V�R�Q�O�y�� �H�U�H�G�P�p�Q�\�H�N�H�W��
�S�X�E�O�L�N�i�O�W���� �P�L�Q�W�� �D�P�H�O�\�H�N�H�W�� �P�L�� �L�V�� �p�V�]�O�H�O�W�•�Q�N�� �D�� �%�i�W�D�D�S�i�W�L�� �1�5�+�7�� �H�V�H�W�p�E�H�Q���� �$�]�D�]�� �D�� �'�H�U�H�N�� �0�D�U�W�L�Q�� �i�O�W�D�O��
megalkotott rideg-�N�p�S�O�p�N�H�Q�\�� �i�W�P�H�Q�H�W���� �Y�D�O�D�P�L�Q�W�� �D�� �W�|�U�p�V�H�V�� �W�|�Q�N�U�H�P�H�Q�H�W�H�O�� �N�H�O�H�W�N�H�]�p�V�p�Q�H�N�� �p�V��
�I�H�M�O���G�p�V�p�Q�H�N�� �K�D�W�i�U�i�O�O�D�S�R�W�D�L�W�� �N���]�H�W�W�H�V�W�� �H�V�H�W�p�E�H�Q�� ���N�L�Y�i�O�W�N�p�S�S�H�Q�� �D�� �J�\�H�Q�J�p�E�E�� �N���]�H�W�P�L�Q���V�p�J���� �*�6�,�� ��������
�P�H�O�O�H�W�W�����i�W���N�H�O�O���J�R�Q�G�R�O�Q�L���p�V���D�]���p�S���N���]�H�W�U�H���Y�R�Q�D�W�N�R�]�y���p�U�W�p�N�H�N�H�W���F�V�|�N�N�H�Q�W�H�Q�L���N�H�O�O�����(�K�K�H�]���&�D�L���S�U�R�I�H�V�V�]�R�U��
�D�]�W���D�M�i�Q�O�R�W�W�D�����K�R�J�\���D���N���]�H�W�W�H�V�W���V�]�L�O�i�U�G�V�i�J�L���p�U�W�p�N�H�L�W�����P�L�Q�W���L�Q���V�L�W�X���p�U�W�p�N���Y�H�J�\�•�N���I�L�J�\�H�O�H�P�E�H�� 

, ahol A = 0,4-0,6 

, ahol B = 0,8-1,0 

�$���K�i�W�W�p�U�D�Q�D�O�t�]�L�V���V�R�U�i�Q���&�D�L���P�H�J�I�L�J�\�H�O�p�V�H�L�U�H���W�i�P�D�V�]�N�R�G�W�X�Q�N��[5]�����P�D�M�G���D���V�D�M�i�W���P�H�J�I�L�J�\�H�O�p�V�H�L�Q�N�U�H��0. 

�$�� �N���]�H�W�W�H�V�W-�W�|�Q�N�U�H�P�H�Q�H�W�H�O�L�� �I�R�O�\�D�P�D�W�R�W�� �W�|�E�E�� �N�•�O�|�Q�E�|�]���� �G�H�I�R�U�P�i�F�L�y�V�� �V�]�D�N�D�V�]�� �M�H�O�O�H�P�]�L���� �D�P�H�O�\�H�N��
�P�D�J�X�N�E�D�Q�� �I�R�J�O�D�O�M�i�N�� �D�� �U�H�S�H�G�p�V�� �L�Q�L�F�L�i�O�i�V�i�W���� �Y�D�J�\�� �U�H�S�H�G�p�V�I�H�M�O���G�p�V�� �N�H�]�G�H�W�p�W�� ���&�,������ �D�� �U�H�S�H�G�p�V�� �W�H�U�M�H�G�p�V�p�W�� �p�V��
�|�V�V�]�H�R�O�Y�D�G�i�V�i�W���� �Y�D�J�\�� �|�V�V�]�H�N�D�S�F�V�R�O�y�G�i�V�i�W�� ���N�R�D�O�H�V�]�F�H�Q�F�L�i�M�i�W���� ���&�'������ �)�R�Q�W�R�V�� �W�X�G�Q�L���� �K�R�J�\�� �D�� �P�p�U�Q�|�N�L��
�W�H�U�Y�H�]�p�V���V�R�U�i�Q���H�]�H�N���D���G�H�I�R�U�P�i�F�L�y�V���V�]�D�N�D�V�]�R�N���P�L�O�\�H�Q���I�H�V�]�•�O�W�V�p�J�V�]�L�Q�W�H�N�N�H�O���M�i�U�Q�D�N���D���J�\�D�N�R�U�O�D�W�E�D�Q�� 

�È�W�I�R�J�y�� �H�O�P�p�O�H�W�L���� �N�t�V�p�U�O�H�W�L�� �p�V�� �Q�X�P�H�U�L�N�X�V�� �Y�L�]�V�J�i�O�D�W�R�N�� �O�p�W�H�]�Q�H�N�� �D�]�� �p�S�� �N���]�H�W�H�N�� �W�|�Q�N�U�H�P�H�Q�H�W�H�O�L��
�I�R�O�\�D�P�D�W�i�U�y�O���� �È�O�W�D�O�i�E�D�Q�� �p�U�W�K�H�W������ �K�R�J�\�� �D�� �U�H�S�H�G�p�V�� �N�H�O�H�W�N�H�]�p�V�� ���&�,���� �D�� �W�|�Q�N�U�H�P�H�Q�H�W�H�O�L�� �F�V�~�F�V�� ���8�&�6����
�H�J�\�W�H�Q�J�H�O�\�&���Q�\�R�P�y�V�]�L�O�i�U�G�V�i�J���������±0,5-�V�]�|�U�|�V�H�����%�H�I�R�J�R�W�W���i�O�O�D�S�R�W�E�D�Q���O�p�Y�����P�L�Q�W�i�N���H�V�H�W�p�E�H�Q���H�J�\���i�O�O�D�Q�G�y-
�G�H�Y�L�D�W�R�U�L�N�X�V�� �I�H�V�]�•�O�W�V�p�J�� �N�U�L�W�p�U�L�X�P�R�W�� �t�U�W�D�N�� �O�H�� �D�� �U�H�S�H�G�p�V�� �N�H�O�H�W�N�H�]�p�V�� ���&�,���� �I�H�V�]�•�O�W�V�p�J�� �V�]�L�Q�W�M�p�Q�H�N��
�P�H�J�i�O�O�D�S�t�W�i�V�i�U�D�� 

�7�|�U�p�V�U�H�Q�G�V�]�H�U�H�N�� �Q�p�O�N�•�O�L�� �P�D�V�V�]�t�Y�� �N���]�H�W�W�H�V�W�� �H�V�H�W�p�Q�� �D�� �N���]�H�W�W�H�V�W�� �V�]�L�O�i�U�G�V�i�J�D�� �P�H�J�H�J�\�H�]�L�N�� �D�]�� �L�Q�W�D�N�W��
�N���]�H�W���&�'���p�U�W�p�N�p�Y�H�O�����1cm � ���1CDi�������D�]���p�S���N���]�H�W���K�R�V�V�]�~���W�i�Y�~���H�J�\�W�H�Q�J�H�O�\�&���V�]�L�O�i�U�G�V�i�J�D�����$�]���p�S���N���]�H�W�H�N���p�V���D��
�N���]�H�W�W�H�V�W�H�N���D�G�D�W�D�L�Q�D�N���Y�L�]�V�J�i�O�D�W�D���X�W�i�Q���D�]���Y�R�O�W���P�H�J�i�O�O�D�S�t�W�K�D�W�y�����K�R�J�\���P�D�V�V�]�t�Y���Y�D�J�\���N�|�]�H�S�H�V�H�Q���W�|�U�H�G�H�]�H�W�W��
�N���]�H�W�W�H�V�W�H�N���H�V�H�W�p�E�H�Q���D�]���$���p�V���%���D�Q�\�D�J�i�O�O�D�Q�G�y�N�����������± 0.5, 0.8 �± ���������W�D�U�W�R�P�i�Q�\�E�D�Q���Y�D�Q�Q�D�N�����L�O�O�H�W�Y�H���H�U���V�H�Q��
�p�V�� �N�|�]�H�S�H�V�H�Q�� �W�|�U�H�G�H�]�H�W�W�� �N���]�H�W�W�H�V�W�H�N�� �H�V�H�W�p�E�H�Q�� �$�� �p�V�� �%�� ���������± 0.6, 0.9 �± �������� �W�D�U�W�R�P�i�Q�\�E�D�Q�� �Y�D�Q�Q�D�N���� �$�]��
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�i�O�W�D�O�i�Q�R�V�� �U�H�S�H�G�p�V�N�H�O�H�W�N�H�]�p�V�L�� �p�V�� �U�H�S�H�G�p�V�� �|�V�V�]�H�N�D�S�F�V�R�O�y�G�i�V�L�� �W�|�Q�N�U�H�P�H�Q�H�W�H�O�� ���&�,�� �p�V�� �&�'���� �N�•�V�]�|�E�p�U�W�p�N�H�N��
�H�J�\�V�]�H�U�&�� �O�L�Q�H�i�U�L�V�� �H�O�D�V�]�W�L�N�X�V�� �I�H�V�]�•�O�W�V�p�J�H�O�H�P�]�p�V�V�H�O�� �N�R�P�E�L�Q�i�O�Y�D�� �V�H�J�t�W�H�Q�H�N�� �D�]�� �p�U�W�p�N�H�O�p�V�E�H�Q���� �K�R�J�\�� �D��
�N���]�H�W�W�H�V�W���L�Q�W�H�J�U�L�W�i�V�D���M�H�O�O�H�P�H�]�K�H�W�����O�H�J�\�H�Q���D�O�D�F�V�R�Q�\���V�]�L�Q�W�&���E�H�I�R�J�i�V�L�����F�R�Q�I�L�Q�H�P�H�Q�W�����N�|�U�•�O�P�p�Q�\�H�N���N�|�]�|�W�W����
�D�P�L�� �M�H�O�H�Q�W���V�H�Q�� �F�V�|�N�N�H�Q�W�L�� �D�� �V�]�•�N�V�p�J�H�V�� �H�U���I�H�V�]�t�W�p�V�W�� �D�]�� �D�Q�\�D�J�i�O�O�D�Q�G�y�N�� �P�H�J�i�O�O�D�S�t�W�i�V�i�E�D�Q�� �D�� �I�H�O�V�]�t�Q�D�O�D�W�W�L��
�O�p�W�H�V�t�W�P�p�Q�\�H�N���P�p�U�Q�|�N�L���W�H�U�Y�H�]�p�V�p�K�H�]�� 

�(�J�\���D�O�D�S�Y�H�W�����H�O�W�p�U�p�V�W���D�O�N�D�O�P�D�]�W�X�Q�N���&�D�L���i�O�W�D�O���E�H�P�X�W�D�W�R�W�W���P�y�G�V�]�H�U�W���O�����P�H�O�\���D�]���Y�R�O�W�����K�R�J�\���H�O�H�P�]�p�V�W��
�Y�p�J�H�]�W�•�Q�N�� �D�� �G�L�I�I�H�U�H�Q�F�L�i�O�L�V�� �I�H�V�]�•�O�W�V�p�J�� �H�O�R�V�]�O�i�V�i�Q�D�N�� �Y�L�]�V�J�i�O�D�W�i�U�D�� �D�� �N�L�H�[�S�R�U�W�i�O�W�� �K�L�S�R�F�H�Q�W�U�X�P�R�N�� �H�V�H�W�p�E�H�Q��
�������� �i�E�U�D������ �$�� �Y�p�J�V���� �F�p�O�� �D�]�� �Y�R�O�W���� �K�R�J�\�� �H�]�H�Q�� �D�]�� �~�M�R�Q�Q�D�Q�� �E�H�Y�H�]�H�W�H�W�W�� �H�O�H�P�]�p�V�L�� �I�R�O�\�D�P�D�W�R�Q�� �N�H�U�H�V�]�W�•�O��0 
�P�H�J�M�y�V�R�O�M�X�N�� �D�� �N���]�H�W�W�H�V�W�� �V�]�L�O�i�U�G�V�i�J�i�W�� ���8�&�6mass������ �$�� �N���]�H�W�W�H�V�W�� �W�X�O�D�M�G�R�Q�V�i�J�D�L�Q�D�N�� �M�R�E�E�� �P�H�J�p�U�W�p�V�p�Y�H�O��
�P�H�J�E�t�]�K�D�W�y�E�E�� �H�O���U�H�P�H�Q���� �H�O�H�P�]�p�V�H�N�� �Y�p�J�H�]�K�H�W���N�� �D�� �N���]�H�W�W�H�V�W�� �Y�L�V�H�O�N�H�G�p�V�p�Q�H�N�� �H�O���U�H�M�H�O�]�p�V�p�U�H�� �D�� �W�H�U�Y�H�]�H�W�W��
�M�|�Y���E�H�O�L���I�H�O�V�]�t�Q�D�O�D�W�W�L���•�U�H�J�H�N���N�|�U�•�O�� 

 

9�����i�E�U�D�����)�R�O�\�D�P�D�W�i�E�U�D���D���N���]�H�W�W�H�V�W���V�]�L�O�i�U�G�V�i�J�i�Q�D�N���K�i�W�W�p�U�D�Q�D�O�t�]�L�V�p�U���O��0 

�$���N���]�H�W�W�H�V�W���$�(���P�H�J�M�H�O�H�Q�p�V�H�L�Q�H�N���N�H�]�G�H�W�H�����Y�D�J�\���$�(-�N�H�]�G�H�W�����$�(���L�Q�L�W�L�D�W�L�R�Q�����p�V���$�(-�W�|�Q�N�U�H�P�H�Q�H�W�H�O�L��
���$�(�� �G�D�P�D�J�H���� �I�H�V�]�•�O�W�V�p�J�p�Q�H�N�� �D�]�� �H�O���U�H�P�H�Q���� �H�O�H�P�]�p�V�V�H�O�� �|�V�V�]�H�I�•�J�J�p�V�E�H�Q�� �I�R�Q�W�R�V���� �K�R�J�\�� �P�H�J�E�t�]�K�D�W�y��
�p�U�W�p�N�H�O�p�V�W�� �N�D�S�M�X�Q�N�� �D�� �N���]�H�W�W�H�V�W�� �V�]�L�O�i�U�G�V�i�J�i�U�y�O���� �(�]�W�� �P�H�J�I�H�O�H�O���� �K�H�O�\�V�]�t�Q�L�� �Y�L�]�V�J�i�O�D�W�R�N�N�D�O�� �Y�D�J�\��
�D�O�W�H�U�Q�D�W�t�Y�D�N�p�Q�W�� �D�� �*�6�,�� �U�H�Q�G�V�]�H�U�� �D�O�N�D�O�P�D�]�i�V�i�Y�D�O�� �O�H�K�H�W�� �H�O�p�U�Q�L���� �0�L�Q�G�N�p�W�� �H�V�H�W�E�H�Q�� �V�]�•�N�V�p�J�H�V�� �D�� �W�H�U�H�S�L��
�Y�L�]�V�J�i�O�D�W�L���D�G�D�W�R�N���Y�D�J�\���D���*�6�,-�U�H�Q�G�V�]�H�U�E���O���N�D�S�R�W�W���W�H�U�Y�H�]�p�V�L���p�U�W�p�N�H�N���K�i�W�W�p�U�D�Q�D�O�t�]�L�V�V�H�O���W�|�U�W�p�Q�����H�O�O�H�Q���U�]�p�V�H��
�L�V���� �0�L�Q�G�D�]�R�Q�i�O�W�D�O�� �D�]�� �$�(-�P�R�Q�L�W�R�U�L�Q�J�� �P�H�J�N�|�]�H�O�t�W�p�V�� �N�H�Y�p�V�E�p�� �L�Q�Y�D�]�t�Y�� �p�V�� �N�H�Y�p�V�E�p�� �N�|�O�W�V�p�J�H�V���� �P�L�Q�W�� �D�]��
�H�J�\�p�E�� �D�O�N�D�O�P�D�]�K�D�W�y�� �K�H�O�\�V�]�t�Q�L�� �Y�L�]�V�J�i�O�D�W�R�N���� �(�]�H�Q�I�H�O�•�O�� �D�]�� �$�(-�P�R�Q�L�W�R�U�R�]�i�V�� �D�� �W�H�O�M�H�V�� �N���]�H�W�W�H�V�W�U�H�� �N�L�W�H�U�M�H�G����
�D�P�L�� �O�H�K�H�W���Y�p�� �W�H�V�]�L�� �D�� �W�X�O�D�M�G�R�Q�V�i�J�R�N�� �Y�i�O�W�R�]�i�V�i�Q�D�N�� �M�R�E�E�� �W�p�U�E�H�O�L�� �P�H�J�p�U�W�p�V�p�W���� �D�Q�p�O�N�•�O���� �K�R�J�\�� �I�~�U�i�V�R�N�D�W��
�N�H�O�O�H�Q�H���Y�p�J�H�]�Q�L�� 

�$�]�� �i�O�W�D�O�i�Q�R�V�� �$�(-�N�H�]�G�H�W�L�� �N�•�V�]�|�E�p�U�W�p�N�� �D�O�D�S�M�i�Q���P�H�J�i�O�O�D�S�t�W�K�D�W�y���� �K�R�J�\�� �D�]�� �$�(-�L�Q�G�X�O�i�V�L�� �I�H�V�]�•�O�W�V�p�J�� �D��
�N���]�H�W�W�H�V�W�� �V�]�L�O�i�U�G�V�i�J�i�Y�D�O�� �I�•�J�J�� �|�V�V�]�H���� �+�D�� �D�� �I�H�V�]�•�O�W�V�p�J�H�N�H�W�� �D�� �I�|�O�G�D�O�D�W�W�L�� �I�H�O�W�i�U�i�V�R�N�� �N�|�U�•�O�� �H�J�\�� �U�X�J�D�O�P�D�V��
�P�R�G�H�O�O�� �V�H�J�t�W�V�p�J�p�Y�H�O�� �E�H�F�V�•�O�M�•�N�� �P�H�J���� �p�V�� �D�]�� �$�(-�D�N�W�L�Y�L�W�i�V�W�� �Q�\�R�P�R�Q�� �N�|�Y�H�W�M�•�N���� �D�N�N�R�U�� �H�]�H�N�� �D�]�� �D�G�D�W�R�N��
�I�H�O�K�D�V�]�Q�i�O�K�D�W�y�N���D���N���]�H�W�W�H�V�W���V�]�L�O�i�U�G�V�i�J�i�Q�D�N���P�H�J�K�D�W�i�U�R�]�i�V�i�U�D���H�J�\���K�i�W�W�p�U�D�Q�D�O�t�]�L�V���P�y�G�V�]�H�U�U�H�O�� 



 

64 

�(�U�H�G�P�p�Q�\�H�N���D���Y�L�W�V�J�i�O�W���L�G���V�]�D�N�U�y�O 

�$�� �%�(�0�� �P�R�G�H�O�O�H�N�E���O�� �O�H�K�H�W���Y�p�� �Y�i�O�W�� �D�]�� �H�J�\�H�V�� �K�L�S�R�F�H�Q�W�U�X�P-�S�R�Q�W�R�N�� �G�L�I�I�H�U�H�Q�F�L�i�O�I�H�V�]�•�O�W�V�p�J��
�p�U�W�p�N�H�L�Q�H�N�� �N�L�H�[�S�R�U�W�i�O�i�V�D�� �H�J�\�� �N�R�P�S�O�H�[�� �D�G�D�W�E�i�]�L�V�E�D���� �$�]�� �D�G�D�W�E�i�]�L�V�W�� �N�R�P�S�O�H�[�� �V�W�D�W�L�V�]�W�L�N�D�L�� �H�O�H�P�]�p�V�Q�H�N��
�Y�H�W�H�W�W�•�N���D�O�i�����D�P�H�O�\�Q�H�N���V�R�U�i�Q���D�]���$�(-�H�V�H�P�p�Q�\�H�N���G�L�I�I�H�U�H�Q�F�L�i�O�I�H�V�]�•�O�W�V�p�J���H�O�R�V�]�O�i�V�i�U�D���Y�R�Q�D�W�N�R�]�y���J�|�U�E�p�N�H�W��
�W�|�E�E�� �N�•�O�|�Q�E�|�]���� �P�H�J�N�|�]�H�O�t�W�p�V�V�H�O�� �L�O�O�H�V�]�W�H�W�W�•�N�� ���������� �i�E�U�D������ �$�� �W�U�D�Q�V�]�I�R�U�P�i�F�L�y�N�D�W�� �D�� �I�H�Q�W�L�� �H�J�\�H�Q�O�H�W�H�N�N�H�O��
�R�O�G�R�W�W�X�N���P�H�J�����D���1cm-�U�H���S�H�G�L�J���+�R�H�N���D�O�D�S�H�J�\�H�Q�O�H�W�p�W���K�D�V�]�Q�i�O�W�X�N�����+�R�H�N���H�W���D�O����������������0. 

 

�$�� �I�H�Q�W�L�� �H�J�\�H�Q�O�H�W�� �V�H�J�t�W�V�p�J�p�Y�H�O�� �D�]�� �p�S�� �Y�D�J�\�� �L�Q�W�D�N�W�� �8�6�&�� � �� �������� �0�3�D�� �p�U�W�p�N�H�W�� �I�H�O�W�p�W�H�O�H�]�Y�H���� �8�&�6mass 
�Y�D�J�\�� �1cm � �� �������� �0�3�D�� �p�U�W�p�N�H�W�� �H�U�H�G�P�p�Q�\�H�]�� ���K�D�� �*�6�,�� � �� ���������� �(�E�E���O�� �N�|�Y�H�W�N�H�]�L�N���� �K�R�J�\�� �D�� �M�H�O�O�H�P�]�H�W�W��
�P�p�U�V�p�N�H�O�W�H�Q���W�|�U�H�G�H�]�H�W�W���N���]�H�W�W�H�V�W���i�O�W�D�O�i�Q�R�V���U�H�S�H�G�p�V�N�H�]�G�H�W�L�����$�(�����N�•�V�]�|�E�p�U�W�p�N�H���1ci �§�����������0�3�D���O�H�Q�Q�H�����K�D���$��
= 0,5). 

�$�]���H�U�H�G�P�p�Q�\�H�N���D�]�W���P�X�W�D�W�M�i�N�����K�R�J�\���D�]���H�O�R�V�]�O�i�V���F�V�~�F�V�D���D��������-�R�V���S�H�U�F�H�Q�W�L�O�L�V�Q�p�O�����4�������Y�D�Q�����D�P�L���D�]�W��
jelenti, hogy a CImass �N�•�V�]�|�E�p�U�W�p�N�� �D�Q�Q�D�N�� �N�|�]�Y�H�W�O�H�Q�� �N�|�]�H�O�p�E�H�Q�� �O�H�K�H�W���� �$�]���� �K�R�J�\�� �H�]�� �D�O�D�W�W�L�� �p�U�W�p�N�H�N�� �L�V��
�Y�D�Q�Q�D�N���� �D�Q�Q�D�N�� �W�X�O�D�M�G�R�Q�t�W�K�D�W�y���� �K�R�J�\�� �D�� �P�R�G�H�O�O�W�H�U�•�O�H�W�H�Q�� �D�� �N�L�W�H�U�P�H�O�W�� �•�U�H�J�H�N�W���O�� �W�i�Y�R�O�� �K�L�S�R�F�H�Q�W�U�X�P�R�N��
�Y�D�Q�Q�D�N���M�H�O�H�Q�����D�K�R�O���D���P�R�G�H�O�O�H�]�p�V���D�O�D�S�M�i�Q���Q�\�X�J�R�G�W���I�H�V�]�•�O�W�V�p�J�P�H�]�����W�D�O�i�O�K�D�W�y�����(�]���D�]�R�Q�E�D�Q���Q�H�P���M�H�O�H�Q�W�L���D�]�W����
�K�R�J�\�� �D�� �N�|�]�H�O�•�N�E�H�Q�� �Q�H�P�� �O�H�K�H�W�� �R�O�\�D�Q�� �W�|�U�p�V�� �Y�D�J�\�� �W�|�U�p�V�U�H�Q�G�V�]�H�U���� �D�P�H�O�\�� �O�H�K�H�W���Y�p�� �W�H�V�]�L���� �K�R�J�\�� �D�]�� �D�G�R�W�W��
�K�L�S�R�F�H�Q�W�U�X�P�R�N�� �I�H�V�]�•�O�W�V�p�J�i�O�O�D�S�R�W�D�� �P�H�J�K�D�O�D�G�M�D�� �D�� �&�,mass �K�D�W�i�U�p�U�W�p�N�H�W���� �0�L�Y�H�O�� �D�� �M�H�O�H�Q�� �W�D�Q�X�O�P�i�Q�\�E�D�Q�� �Q�H�P��
�Y�R�O�W�� �O�H�K�H�W�V�p�J�H�V�� �D�� �M�y�O�� �G�R�N�X�P�H�Q�W�i�O�W�� �I���� �W�|�U�p�V�U�H�Q�G�V�]�H�U�H�N�� �P�H�J�K�D�W�i�U�R�]�i�V�i�U�D�� �D�� �%�(�0-�P�R�G�H�O�O�H�N�E�H�Q���� �H�]�p�U�W�� �D��
�K�R�]�]�i�M�X�N�� �H�V�H�W�O�H�J�H�V�H�Q�� �N�D�S�F�V�R�O�y�G�y�� �$�(-�H�V�H�P�p�Q�\�H�N�� �Y�L�]�V�J�i�O�D�W�D�� �H�O�P�D�U�D�G�W���� �$�]�� �H�O�R�V�]�O�i�V�R�N�� �D�O�D�S�M�i�Q�� �D��
�P�H�G�L�i�Q�p�U�W�p�N�� �L�V�� �Q�D�J�\�V�]�i�P�~�� �K�L�S�R�F�H�Q�W�U�X�P�R�W�� �W�D�U�W�D�O�P�D�]���� �H�]�p�U�W�� �H�E�E�H�Q�� �D�� �W�D�Q�X�O�P�i�Q�\�E�D�Q�� �L�V�� �P�H�J�H�P�O�t�W�M�•�N�� �D�]��
�p�U�W�p�N�p�W�� 
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�$�� �I�H�Q�W�L�� �V�W�D�W�L�V�]�W�L�N�D�L�� �Y�L�]�V�J�i�O�D�W�R�N�� �H�U�H�G�P�p�Q�\�H�L�� �D�O�D�S�M�i�Q�� �D�� �N�|�Y�H�W�N�H�]���� �P�H�J�i�O�O�D�S�t�W�i�V�D�L�Q�N�D�W�� �D�O�i�E�E��
�I�R�J�O�D�O�W�X�N���|�V�V�]�H�� 

2011-�����������L�G���V�]�D�N���Y�L�]�V�J�i�O�D�W�i�Q�D�N���H�U�H�G�P�p�Q�\�H�L 

�+�D�� �*�6�,�� � �� �������� �8�&�6�P�D�V�V�� �§�� �������� �0�3�D�� �p�V�� �1�F�L�� �§�� �������� �0�3�D��- �H�]�� �D�� �Y�D�U�L�i�F�L�y�� �P�H�J�I�H�O�H�O�� �D�� �P�R�G�H�O�O�H�]�H�W�W��
�H�U�H�G�P�p�Q�\�H�N�Q�H�N���� �'�H�� �X�J�\�D�Q�D�N�N�R�U�� �D�� �V�W�D�W�L�V�]�W�L�N�D�L�� �H�O�H�P�]�p�V�E���O�� �N�D�S�R�W�W�� �i�W�O�D�J�p�U�W�p�N�H�N�N�H�O�� �L�V�� �M�y�O��
korr�H�O�i�O�� 

2011-�����������L�G���V�]�D�N�����i�W�O�D�J���1�F�L���§�������������0�3�D 
2016-�����������L�G���V�]�D�N�����i�W�O�D�J���1�F�L���§�����������0�3�D 
2011-�����������L�G���V�]�D�N�����i�W�O�D�J���1�F�L���§�����������0�3�D 

 
�+�D�� �*�6�,�� � �� �������� �8�&�6�P�D�V�V�� �§�� �������� �0�3�D�� �p�V�� �1�F�L�� �§�� ���������� �0�3�D-�H�]�� �D�� �Y�D�U�L�i�F�L�y�� �P�H�J�I�H�O�H�O�� �D�� �V�W�D�W�L�V�]�W�L�N�D�L��

�H�O�H�P�]�p�V�E���O���N�D�S�R�W�W��������-�R�V���S�H�U�F�H�Q�W�L�O�L�V�����4�������p�U�W�p�N�H�N�Q�H�N���D����������-�����������L�G���V�]�D�N���H�V�H�W�p�E�H�Q�����0�t�J���D��
2016-���������� �p�V�� �D�� ��������-���������� �L�G���L�Q�W�H�U�Y�D�O�O�X�P�R�N�� �H�V�H�W�p�E�H�Q�� �D�]�� ������-os percentilis (Median) 
�p�U�W�p�N�H�N�K�H�]�� �N�|�]�H�O�t�W�� �D�� �O�H�J�M�R�E�E�D�Q�� �D�� �1�F�L�� �p�U�W�p�N���� �$�]�� �L�W�W�� �H�P�O�t�W�H�W�W�� �H�V�H�W�H�N�E�H�Q�� �H�J�\�� �W�p�Q�\�H�]���W��
�Y�i�O�W�R�]�W�D�W�W�X�Q�N���P�H�J���D���Y�i�U�W���V�W�D�W�L�V�]�W�L�N�D�L���D�G�D�W�R�N���H�O�p�U�p�V�H���p�U�G�H�N�p�E�H�Q�����p�V���H�]���Q�H�P���P�i�V�����P�L�Q�W���D���*�6�,�� 

�$�� �N�D�P�U�D�W�p�U�V�p�J�� �J�H�R�O�y�J�L�D�L�� �G�R�N�X�P�H�Q�W�i�O�i�V�D�� �V�R�U�i�Q�� �D�� �N���]�H�W�W�H�V�W�� �M�H�O�O�H�P�]���H�Q�� �D�� �*�6�,�� � �� �������± ������ �N�|�]�|�W�W�L��
�N�D�W�H�J�y�U�L�i�E�D�� �Y�R�O�W�� �V�R�U�R�O�K�D�W�y���� �$���Q�X�P�H�U�L�N�X�V���P�R�G�H�O�O�H�]�p�V�H�N�� �V�R�U�i�Q�� �D�� �O�H�J�J�\�D�N�U�D�E�E�D�Q�� �P�L�� �D�� �*�6�,�� � �� ������ �p�U�W�p�N�H�W��
�V�]�R�N�W�X�N���E�H�i�O�O�t�W�D�Q�L���D���N�D�P�U�D�W�p�U�V�p�J���H�V�H�W�p�E�H�Q�� 

�.�|�Y�H�W�N�H�]�W�H�W�p�V�H�N 

�.�L�� �N�H�O�O�� �K�D�Q�J�V�~�O�\�R�]�Q�L���� �K�R�J�\�� �D�]�� �$�(�� �P�p�U�p�V�H�N�U�H�� �W�i�P�D�V�]�N�R�G�y�� �P�H�J�I�L�J�\�H�O�p�V�H�N�� �L�G���E�H�Q�� �p�V�� �W�p�U�E�H�Q�� �L�V��
�Q�D�J�\�R�Q�� �K�D�V�]�Q�R�V�� �L�Q�I�R�U�P�i�F�L�y�Y�D�O�� �V�]�R�O�J�i�O�Q�D�N�� �p�V�� �P�D�J�X�N�� �D�]�� �$�(�� �H�V�H�P�p�Q�\�H�N�� �M�y�Y�D�O�� �D�� �N���]�H�W�W�H�V�W��
�W�|�Q�N�U�H�P�H�Q�H�W�H�O�H�� �H�O���W�W�� �M�H�O�H�Q�Q�H�N�� �P�H�J�� ���D�� �U�H�S�H�G�p�V�I�H�M�O���G�p�V���N�H�]�G�H�W�L�� �V�]�D�N�D�V�]�i�E�D�Q�� �D�� �&�,�� �K�D�W�i�U�p�W�p�N�W���O������ �p�V�� �H�]�H�N��
�W�R�Y�i�E�E�L�� �I�H�M�O���G�p�V�H�� �Q�\�R�P�R�Q�� �N�|�Y�H�W�K�H�W���� �H�J�p�V�]�H�Q�� �D�� �W�|�Q�N�U�H�P�H�Q�H�W�H�O�L�� �S�R�Q�W�L�J���� �P�D�M�G�� �N�p�V���E�E�� �D�� �U�H�]�L�G�X�i�O�L�V��
�V�]�L�O�i�U�G�V�i�J���L�V���P�R�Q�L�W�R�U�R�]�K�D�W�y���� 

�$�� �N�R�Q�Y�H�Q�F�L�R�Q�i�O�L�V�� �J�H�R�W�H�F�K�Q�L�N�D�L�� �P�p�U���U�H�Q�G�V�]�H�U�H�N�� �P�p�U�p�V�H�L�Q�� �D�O�D�S�X�O�y�� ���H�O�P�R�]�G�X�O�i�V�� �p�V�� �D�O�D�N�Y�i�O�W�R�]�i�V��
�P�p�U�p�V�H�N���� �K�i�W�W�p�U�D�Q�D�O�t�]�L�V�� �P�H�J�N�|�]�H�O�t�W�p�V�� �D�O�N�D�O�P�D�]�i�V�D�� �I���O�H�J�� �H�O�P�R�]�G�X�O�i�V�� �P�p�U�p�V�D�O�D�S�~���� �(�E�E�H�Q�� �D�]�� �H�V�H�W�E�H�Q�� �D��
�N���]�H�W�W�H�V�W-�V�]�L�O�i�U�G�V�i�J�L���S�D�U�D�P�p�W�H�U�H�N���D�]�R�Q�R�V�t�W�i�V�i�K�R�]���D���N���]�H�W�W�H�V�W�Q�H�N���H�O���N�H�O�O���p�U�Q�L�H���Y�D�J�\���P�H�J���N�H�O�O���K�D�O�D�G�Q�L�D���D��
�W�|�Q�N�U�H�P�H�Q�H�W�H�O�L���F�V�~�F�V�p�U�W�p�N�H�W�����p�V���E�H���N�H�O�O���O�p�S�Q�L�H���D���F�V�~�F�V�p�U�W�p�N���X�W�i�Q�L���U�p�J�L�y�E�D���D���Q�D�J�\�P�p�U�W�p�N�&���D�O�D�N�Y�i�O�W�R�]�i�V�R�N��
�Y�D�J�\���H�O�P�R�]�G�X�O�i�V�R�N���N�L�D�O�D�N�X�O�i�V�i�K�R�]�� 

�$�]���$�(���K�L�S�R�F�H�Q�W�U�X�P�R�N���L�G���E�H�O�L���H�O�R�V�]�O�i�V�i�W���I�L�J�\�H�O�Y�H���D�]�W���O�i�W�K�D�W�M�X�N�����K�R�J�\���Y�i�J�D�W�K�D�M�W�i�V�L���L�G���V�]�D�N�R�N�E�D�Q��
�D���P�L�N�U�R�V�]�H�L�]�P�L�N�X�V���p�V���D�N�X�V�]�W�L�N�X�V���H�P�L�V�V�]�L�y�N���V�]�i�P�D���V�]�i�P�R�W�W�H�Y���H�Q���P�H�J�Q�������P�t�J���D���Y�i�J�D�W�K�D�M�W�i�V�L���L�G���V�]�D�N�R�N��
�N�|�]�|�W�W�� �L�V�� �H�J�\�� �P�H�J�K�D�W�i�U�R�]�R�W�W�� �V�]�L�Q�W�H�Q���� �G�H�� �I�R�O�\�D�P�D�W�R�V�D�Q�� �O�i�W�X�Q�N�� �N�L�V�H�E�E�� �L�Q�W�H�Q�]�L�W�i�V�~�� �K�L�S�R�F�H�Q�W�U�X�P��
�P�H�J�M�H�O�H�Q�p�V�H�N�H�W���� �P�H�O�\�H�N�� �N�|�W�K�H�W���N�� �D�� �N���]�H�W�W�H�V�W�� �K�R�V�V�]�~�W�i�Y�~�� �G�H�I�R�U�P�i�F�L�y�M�i�K�R�]���� �(�]�H�N�� �N�p�V���E�E�L�� �Y�L�]�V�J�i�O�D�W�D��
�Q�D�J�\�� �I�R�Q�W�R�V�V�i�J�J�D�O�� �E�t�U���� �K�L�V�]�H�Q�� �L�G���E�H�Q���� �W�p�U�E�H�Q�� �p�V�� �L�Q�W�H�Q�]�L�W�i�V�� �D�O�D�S�M�i�Q�� �L�V�� �Y�L�]�V�J�i�O�Q�L�� �O�H�K�H�W�� �D�]�� �L�G���I�•�J�J�Y�p�Q�\�&��
�G�H�I�R�U�P�i�F�L�y�N�D�W�����L�O�O�H�W�Y�H�����K�D���N�p�V���E�E�L�H�N�E�H�Q�����H�]�H�N�E�H�Q���D���P�H�J�I�L�J�\�H�O�W���W�p�U�U�p�V�]�H�N�E�H�Q���~�M�D�E�E���Y�i�J�D�W�K�D�M�W�i�V���W�|�U�W�p�Q�L�N����
�D�N�N�R�U���|�V�V�]�H�V�V�p�J�p�E�H�Q���Y�D�Q���P�y�G���D���N���]�H�W�W�H�V�W���V�]�L�O�i�U�G�V�i�J�i�Q�D�N���L�G���I�•�J�J�Y�p�Q�\�&���G�H�J�U�D�G�i�F�L�y�M�i�W���L�V���P�H�J�I�L�J�\�H�O�Q�L�� 

�$�� �K�i�W�W�p�U�D�Q�D�O�t�]�L�V�� ���E�D�F�N-�D�Q�D�O�\�V�L�V���� �V�R�U�i�Q�� �N�D�S�R�W�W�� �H�U�H�G�P�p�Q�\�H�N�U�H�� �W�i�P�D�V�]�N�R�G�Y�D�� �P�H�J�i�O�O�D�S�t�W�K�D�W�M�X�N����
�K�R�J�\�� �D�� �P�R�G�H�O�O�H�]�p�V�K�H�]�� �I�H�O�K�D�V�]�Q�i�O�W�� �E�H�P�H�Q���� �S�D�U�D�P�p�W�H�U�H�N���� �S�H�U�H�P�I�H�O�W�p�W�H�O�H�N���� �Y�D�O�D�P�L�Q�W�� �D�]�� �H�U�H�G�P�p�Q�\�H�N��
�D�O�D�S�M�i�Q���D���N���]�H�W�W�H�V�W���&�,���p�U�W�p�N�p�E���O�����P�D�M�G���D���V�]�L�O�i�U�G�V�i�J�i�E�y�O���Y�L�V�V�]�D�V�]�i�P�t�W�R�W�W���N���]�H�W�W�H�V�W���R�V�]�W�i�O�\�R�]�i�V�L���p�U�W�p�N�H�N�U�H��
�i�W�O�D�J�R�V�D�Q���D���*�6�,��� �� ����-�������L�Q�W�H�U�Y�D�O�O�X�P���I�H�O�H�O�W�H�W�K�H�W�����P�H�J�����(�]���W�•�N�U�|�]���G�L�N���Y�L�V�V�]�D���W�H�U�H�S�L���G�R�N�X�P�H�Q�W�i�F�L�y�N�E�y�O��
�L�V�����W�H�K�i�W���D�]�R�N���M�H�O�H�Q�W���V���D�O�X�O- �Y�D�J�\���I�H�O�•�O�E�H�F�V�O�p�V�H���M�H�O�H�Q���P�X�Q�N�D���V�R�U�i�Q���Q�H�P���Y�R�O�W���P�H�J�i�O�O�D�S�t�W�K�D�W�y�� 

�$�]�� �L�V�� �P�H�J�i�O�O�D�S�t�W�K�D�W�y���� �K�R�J�\�� �D�� �O�H�J�W�|�E�E�� �H�P�L�V�V�]�L�y�� �D�� �&�,�� �p�U�W�p�N�K�H�]�� �N�|�W�K�H�W������ �p�V�� �W�p�U�E�H�Q�� �D�� �O�H�J�Q�D�J�\�R�E�E��
�U�p�V�]�•�N�� �H�]�H�N�Q�H�N�� �D�� �Y�i�J�D�W�I�D�O�D�N�W�y�O�� �W�i�Y�R�O�D�E�E�L�� �S�R�Q�W�R�N�E�D�Q�� �K�H�O�\�H�]�N�H�G�L�N�� �H�O���� �$�� �Y�i�J�D�W�R�N�� �(�'�=�� �]�y�Q�i�L�Q�D�N��
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Abstract 

The Praid salt mine was flooded by the Corund stream which dissolved the riverbed and penetrated 
underground during a heavy rain period. On May 29th 2025, the water flow entered and within approx. 56 hours 
flooded completely all underground mined area.  

A team of geologists from Transylvania was assembled after the flood and divided the short- and long-
term actions into areas of expertise. 

We drafted a statement, which we sent to as many media outlets as possible in Hungarian and Romanian 
languages. This team of geologists was eventually invited by the Romanian government to assist the 
international team sent by the EU Emergency Response Coordination Centre (ERCC) and to contribute their 
expertise and advice to the initial phase of disaster relief efforts. 

The Transylvanian geologists have outlined several points that could be used to deal with the disaster. 
The first and most important point is the development of a real-time monitoring system, followed by its further 
development and the establishment of a complex geological research program to map out new mining 
opportunities. 

In addition to his work as an expert, the author participated in the design and implementation of the 
earliest real-time monitoring systems. These included the implementation of a Automatic Total Station (ATS) 
system and a microseismic monitoring system. In order for the displaced residents to be able to return to the 
village's mining hazard zone, it was necessary to have a high-precision ATS displacement measurement system 
operating in real time with defined alarm levels. This system was designed and installed by the TunnelTech Ltd. 
From Hungary (between 10-12th of June 2025). 

The Romanian National Salt Company SALROM SA is in need for detection and localization of micro 
tremors generated by salt deformation; which is an early warning system for mine collapse. Therefore, 
SALROM requires for a system of seismic high frequencies sensors for micro tremors. 

The microseismic monitoring system installation was carried out between 12th and 14th of June 2025 by 
K-UTEC AG Salt Technologies company from germany. Seven temporary microseismic stations were erected in 
the field. The high-frequency band and high sensitivity of the selected seismic sensors are key factors in the 
successful implementation of the project. The temporary positions of the stations were chosen by accessibility in 
the field. Soon will be prepared the final microseismic monitoring system. The presentation is presenting the 
disaster history the results of the monitoring systems and the future possibilities to start a new salt mine in Praid 
and to continue the turism for surviving this region of Seklerland. 

�g�V�V�]�H�I�R�J�O�D�O�y 

�$���S�D�U�D�M�G�L���V�y�E�i�Q�\�i�W���D���.�R�U�R�Q�G���S�D�W�D�N���i�U�D�V�]�W�R�W�W�D���H�O�����D�P�H�O�\���H�J�\���K�H�Y�H�V���H�V���]�p�V���V�R�U�i�Q���G�L�U�H�N�W���N�R�Q�W�D�N�W�X�V�E�D���N�H�U�•�O�W��
�V�y�W�H�V�W�W�H�O�� �p�V�� �I�H�O�R�O�G�R�W�W�D�� �D�� �P�H�G�U�H�W�� �p�V�� �D�� �V�y�N�D�U�V�]�W�� �Y�t�]�Q�\�H�O���U�H�Q�G�V�]�H�U�H�L�Q�� �N�H�U�H�V�]�W�•�O�� �E�H�K�D�W�R�O�W�� �D�� �P�p�O�\�E�H�� �p�V�� �I�H�O�W�|�O�W�|�W�W�H�� �D��
�E�i�Q�\�D�W�p�U�V�p�J�H�W���� 

�$�]���i�U�Y�t�]���X�W�i�Q���D�]���H�U�G�p�O�\�L���J�H�R�O�y�J�X�V�R�N�E�y�O���i�O�O�y���F�V�D�S�D�W�X�Q�N���Y�i�O�O�D�O�W�D���D�]���|�Q�N�p�Q�W�H�V���P�X�Q�N�i�W�����p�V���D�]�R�Q�Q�D�O���H�O�N�H�]�G�W�H���D��
�D���N�D�W�D�V�]�W�U�y�I�D�H�O�K�i�U�t�W�i�V���W�X�G�R�P�i�Q�\�R�V���W�i�P�R�J�D�W�i�V�i�W�� 

�.�p�V�]�t�W�H�W�W�•�Q�N�� �H�J�\�� �Q�\�L�O�D�W�N�R�]�D�W�R�W���� �D�P�H�O�\�H�W�� �P�D�J�\�D�U�� �p�V�� �U�R�P�i�Q�� �Q�\�H�O�Y�H�Q�� �H�O�N�•�O�G�W�•�Q�N�� �D�� �O�H�K�H�W���� �O�H�J�W�|�E�E��
�P�p�G�L�X�P�Q�D�N���� �$�� �U�R�P�i�Q�� �N�R�U�P�i�Q�\�� �Y�p�J�•�O�� �I�H�O�N�p�U�W�H�� �H�]�W�� �D�� �J�H�R�O�y�J�X�V�R�N�E�y�O�� �i�O�O�y�� �F�V�D�S�D�W�R�W���� �K�R�J�\�� �V�H�J�t�W�V�p�N�� �D�]�� �(�8��
�9�p�V�]�K�H�O�\�]�H�W�L�� �.�R�R�U�G�L�Q�i�F�L�y�V�� �.�|�]�S�R�Q�W�M�D�� ���(�5�&�&���� �i�O�W�D�O�� �N�•�O�G�|�W�W�� �Q�H�P�]�H�W�N�|�]�L�� �F�V�D�S�D�W�R�W���� �V�]�D�N�p�U�W�H�O�P�•�N�N�H�O�� �p�V��
�W�D�Q�i�F�V�D�L�N�N�D�O���M�i�U�X�O�M�D�Q�D�N���K�R�]�]�i���D���N�D�W�D�V�]�W�U�y�I�D�H�O�K�i�U�t�W�i�V�L���P�X�Q�N�i�O�D�W�R�N���N�H�]�G�H�W�L���p�V���K�R�V�V�]�~�W�i�Y�~���V�]�D�N�D�V�]�D�L�K�R�]�� 

�$�]���H�U�G�p�O�\�L���J�H�R�O�y�J�X�V�R�N���W�|�E�E���S�R�Q�W�R�W���L�V���I�H�O�Y�i�]�R�O�W�D�N�����D�P�H�O�\�H�N���D���N�D�W�D�V�]�W�U�y�I�D���N�H�]�H�O�p�V�p�E�H�Q���I�H�O�K�D�V�]�Q�i�O�K�D�W�y�N�����$�]��
�H�O�V���� �p�V�� �O�H�J�I�R�Q�W�R�V�D�E�E�� �S�R�Q�W�� �H�J�\�� �Y�D�O�y�V�� �L�G�H�M�&�� �P�R�Q�L�W�R�U�L�Q�J�� �U�H�Q�G�V�]�H�U�� �N�L�G�R�O�J�R�]�i�V�D�� �p�V�� �W�H�O�H�S�t�W�p�V�H���� �P�D�M�G�� �D�Q�Q�D�N��
�W�R�Y�i�E�E�I�H�M�O�H�V�]�W�p�V�H�� �p�V�� �H�J�\�� �N�R�P�S�O�H�[�� �J�H�R�O�y�J�L�D�L�� �N�X�W�D�W�i�V�L�� �S�U�R�J�U�D�P�� �H�O�Y�p�J�]�p�V�H�� �D�]�� �~�M�� �E�i�Q�\�i�V�]�D�W�L�� �O�H�K�H�W���V�p�J�H�N��
�I�H�O�W�p�U�N�p�S�H�]�p�V�H�� �p�U�G�H�N�p�E�H�Q���� �6�]�D�N�p�U�W���L�� �P�X�Q�N�i�M�D�� �P�H�O�O�H�W�W�� �D�� �V�]�H�U�]���� �U�p�V�]�W�� �Y�H�W�W�� �D�� �O�H�J�N�R�U�i�E�E�L�� �Y�D�O�y�V�� �L�G�H�M�&�� �P�H�J�I�L�J�\�H�O����
�U�H�Q�G�V�]�H�U�H�N�� �W�H�U�Y�H�]�p�V�p�E�H�Q�� �p�V�� �P�H�J�Y�D�O�y�V�t�W�i�V�i�E�D�Q���� �(�]�H�N�� �N�|�]�|�W�W�� �V�]�H�U�H�S�H�O�W�� �H�J�\�� �D�X�W�R�P�D�W�L�N�X�V�� �W�R�W�i�O�L�V�� �i�O�O�R�P�i�V�� ���$TS) 



 

68 

�U�H�Q�G�V�]�H�U�� �p�V�� �H�J�\�� �P�L�N�U�R�V�]�H�L�]�P�L�N�X�V�� �P�H�J�I�L�J�\�H�O���� �U�H�Q�G�V�]�H�U�� �P�H�J�Y�D�O�y�V�t�W�i�V�D���� �$�K�K�R�]���� �K�R�J�\�� �D�]�� �H�O�N�|�O�W�|�]�|�W�W�� �O�D�N�R�V�R�N��
�Y�L�V�V�]�D�W�p�U�K�H�V�V�H�Q�H�N���D�� �I�D�O�X�� �E�i�Q�\�i�V�]�D�W�L�� �Y�H�V�]�p�O�\�]�y�Q�i�M�i�E�D���� �V�]�•�N�V�p�J�� �Y�R�O�W���H�J�\�� �Q�D�J�\�� �S�R�Q�W�R�V�V�i�J�~���� �Y�D�O�y�V���L�G���E�H�Q���P�&�N�|�G����
�$�7�6�� �H�O�P�R�]�G�X�O�i�V�P�p�U���� �U�H�Q�G�V�]�H�U�U�H���� �P�H�J�K�D�W�i�U�R�]�R�W�W�� �U�L�D�V�]�W�i�V�L�� �V�]�L�Q�W�H�N�N�H�O���� �(�]�W�� �D�� �U�H�Q�G�V�]�H�U�W�� �D�� �P�D�J�\�D�U�R�U�V�]�i�J�L��
�7�X�Q�Q�H�O�7�H�F�K���.�I�W�����W�H�U�Y�H�]�W�H���p�V���W�H�O�H�S�t�W�H�W�W�H�����������������M�~�Q�L�X�V������-���������N�|�]�|�W�W���� 

�$�� �U�R�P�i�Q�� �Q�H�P�]�H�W�L�� �V�y�L�S�D�U�L�� �Y�i�O�O�D�O�D�W���� �D�� �6�$�/�5�2�0�� �6�$-�Q�D�N�� �V�]�•�N�V�p�J�H�� �Y�D�Q�� �D�� �V�y�� �G�H�I�R�U�P�i�F�L�y�M�D�� �i�O�W�D�O�� �J�H�Q�H�U�i�O�W��
�P�L�N�U�R�U�H�Q�J�p�V�H�N���p�V�]�O�H�O�p�V�p�U�H���p�V���O�R�N�D�O�L�]�i�O�i�V�i�U�D�����D�P�L���H�J�\���N�R�U�D�L���I�L�J�\�H�O�P�H�]�W�H�W�����U�H�Q�G�V�]�H�U���D���E�i�Q�\�D�U�R�E�E�D�Q�i�V�R�N�U�D�����(�]�p�U�W���D��
SALROM-�Q�D�N�� �V�]�•�N�V�p�J�H�� �Y�D�Q�� �H�J�\�� �P�L�N�U�R�U�H�Q�J�p�V�H�N�K�H�]�� �K�D�V�]�Q�i�O�K�D�W�y���� �P�D�J�D�V�� �I�U�H�N�Y�H�Q�F�L�i�M�~�� �V�]�H�L�]�P�L�N�X�V�� �p�U�]�p�N�H�O���N�E���O��
�i�O�O�y���U�H�Q�G�V�]�H�U�U�H�� 

�$�� �P�L�N�U�R�V�]�H�L�]�P�L�N�X�V���P�H�J�I�L�J�\�H�O���� �U�H�Q�G�V�]�H�U���W�H�O�H�S�t�W�p�V�p�W�������������� �M�~�Q�L�X�V�����������p�V���������� �N�|�]�|�W�W���Y�p�J�H�]�W�H���H�O���D���Q�p�P�H�W���.-
�8�7�(�&���$�*���6�D�O�W���7�H�F�K�Q�R�O�R�J�L�H�V���Y�i�O�O�D�O�D�W�����+�p�W���G�E���L�G�H�L�J�O�H�Q�H�V���P�L�N�U�R�V�]�H�L�]�P�L�N�X�V���i�O�O�R�P�i�V���N�H�U�•�O�W���N�L�p�S�t�W�p�V�U�H���D���W�H�U�H�S�H�Q�����$��
�N�L�Y�i�O�D�V�]�W�R�W�W�� �V�]�p�O�H�V�V�i�Y�~�� �V�]�H�L�]�P�R�P�p�W�H�U�H�N�� �Q�D�J�\�� �p�U�]�p�N�H�Q�\�V�p�J�H�� �N�X�O�F�V�I�R�Q�W�R�V�V�i�J�~�� �W�p�Q�\�H�]���� �D�� �S�U�R�M�H�N�W�� �V�L�N�H�U�H�V��
�P�H�J�Y�D�O�y�V�t�W�i�V�i�E�D�Q���� �$�]���i�O�O�R�P�i�V�R�N���L�G�H�L�J�O�H�Q�H�V���K�H�O�\�V�]�t�Q�H�L�W���D���W�H�U�H�S�H�Q���Y�D�O�y���K�R�]�]�i�I�p�U�K�H�W���V�p�J�� �D�O�D�S�M�i�Q���Y�i�O�D�V�]�W�R�W�W�i�N���N�L���D��
�V�]�D�N�H�P�E�H�U�H�N���� �+�D�P�D�U�R�V�D�Q���H�O�N�p�V�]�•�O���D���Y�p�J�O�H�J�H�V���P�L�N�U�R�V�]�H�L�]�P�L�N�X�V���P�H�J�I�L�J�\�H�O�����U�H�Q�G�V�]�H�U���L�V���� �$�]���H�O���D�G�i�V���E�H�P�X�W�D�W�M�D���D��
�E�i�Q�\�D�N�D�W�D�V�]�W�U�y�I�D�� �W�|�U�W�p�Q�H�W�p�W���� �D�� �P�H�J�I�L�J�\�H�O���� �U�H�Q�G�V�]�H�U�H�N�� �H�U�H�G�P�p�Q�\�H�L�W���� �Y�D�O�D�P�L�Q�W�� �D�� �M�|�Y���E�H�O�L�� �O�H�K�H�W���V�p�J�H�N�H�W�� �H�J�\�� �~�M��
�V�y�E�i�Q�\�D�� �P�H�J�Q�\�L�W�i�V�i�U�D�� �3�D�U�D�M�G�� �N�|�U�Q�\�H�]�H�W�p�E�H�Q�� �p�V�� �D�� �W�X�U�L�]�P�X�V�� �I�R�O�\�W�D�W�i�V�i�Q�N�� �O�H�K�H�W���V�p�J�H�L�W�� �P�H�O�\�H�W�� �H�J�\�� �U�p�J�L�� �W�i�U�Q�D��
�~�M�U�D�Q�\�L�W�i�V�i�Y�D�O���p�V���U�H�K�D�E�L�O�L�W�i�F�L�y�M�i�Y�D�O���O�H�K�H�W�Q�H���H�O�N�H�]�G�H�Q�L�� 

�%�H�Y�H�]�H�W�� 

�$���6�y�Y�L�G�p�N���V�]�t�Y�p�E�H�Q�����3�D�U�D�M�G�R�Q���p�Y�V�]�i�]�D�G�R�N���y�W�D���I�R�O�\�L�N���D���V�y�E�i�Q�\�i�V�]�D�W�����$�]���X�W�y�E�E�L���p�Y�H�N�E�H�Q���W�|�E�E�V�]�|�U��
�Y�R�O�W�� �Y�t�]�E�H�V�]�L�Y�i�U�J�i�V�V�D�O���� �Y�t�]�E�H�W�|�U�p�V�V�H�O�� �N�D�S�F�V�R�O�D�W�R�V�� �H�O�K�i�U�t�W�i�V�L�� �P�X�Q�N�D�� �D�� �U�R�P�i�Q�� �E�i�Q�\�D�Y�i�O�O�D�O�D�W�� �D�� �6�D�O�U�R�P��
�U�p�V�]�p�U���O���� ������������ �P�i�M�X�V�� ����-�p�Q�� �W�|�U�W�p�Q�W�� �D�]�� �D�� �Y�t�]�E�H�W�|�U�p�V���� �D�P�H�O�\�� �Y�p�J�•�O�� �H�O�i�U�D�V�]�W�R�W�W�D�� �D�]�� �~�M�� �p�V�� �D�� �U�p�J�L��
�E�i�Q�\�D�W�p�U�V�p�J�H�N�H�W���� �H�J�\�•�W�W�� �D�� �V�R�N�D�N�� �i�O�W�D�O�� �N�H�G�Y�H�O�W�� �O�i�W�R�J�D�W�y�� �N�|�]�S�R�Q�W�W�D�O���� �$�� �N�L�D�O�D�N�X�O�W�� �Y�t�]�Q�\�H�O���� �U�H�Q�G�V�]�H�U�H�Q��
�N�H�U�H�V�]�W�•�O�� �N�|�U�•�O�E�H�O�•�O�� ������ �y�U�D�� �D�O�D�W�W�� �W�H�O�W�� �I�H�O�� �D�� �E�i�Q�\�D�U�H�Q�G�V�]�H�U�� �D�� �S�D�W�D�N�P�H�G�H�U�� �V�]�L�Q�W�M�p�L�J���� �P�L�X�W�i�Q�� �i�W�E�X�N�Y�D��
�L�V�P�p�W�H�O�W�H�Q���W�R�Y�i�E�E���I�R�O�\�K�D�W�R�W�W���D���.�R�U�R�Q�G���S�D�W�D�N�� 

�$�]�� �H�U�G�p�O�\�L�� �J�H�R�O�y�J�X�V�R�N�� �F�V�D�S�D�W�D�� �D�� �Y�t�]�E�H�W�|�U�p�V�� �E�H�N�|�Y�H�W�N�H�]�p�V�H�� �X�W�i�Q�� �i�O�O�W�� �|�V�V�]�H�� �p�V�� �R�V�]�W�R�W�W�D�� �O�H��
�V�]�D�N�W�H�U�•�O�H�W�H�N�U�H���D���U�|�Y�L�G���p�V���K�R�V�V�]�~�W�i�Y�~���F�V�H�O�H�N�Y�p�V�H�N�H�W�� 

�0�H�J�I�R�J�D�O�P�D�]�W�X�Q�N�� �H�J�\�� �i�O�O�i�V�I�R�J�O�D�O�i�V�W���� �P�H�O�\�H�W�� �P�D�J�\�D�U�� �p�V�� �U�R�P�i�Q�� �Q�\�H�O�Y�H�Q�� �D�� �O�H�K�H�W���� �O�H�J�W�|�E�E��
�V�D�M�W�y�R�U�J�i�Q�X�P�K�R�]���H�O�M�X�W�W�D�W�X�Q�N�� 

�$�]���H�U�G�p�O�\�L���J�H�R�O�y�J�X�V�R�N���i�O�O�i�V�I�R�J�O�D�O�i�V�D���D���S�D�U�D�M�G�L���E�i�Q�\�D�N�D�W�D�V�]�W�U�y�I�i�Y�D�O��
kapcsolatban 

�$�O�X�O�t�U�R�W�W�� �H�U�G�p�O�\�L�� �J�H�R�O�y�J�X�V�R�N���� �V�]�D�N�P�D�L�� �I�H�O�H�O���V�V�p�J�•�Q�N�� �W�X�G�D�W�i�E�D�Q�� �P�H�J�i�O�O�D�S�t�W�M�X�N���� �K�R�J�\�� �D�� �S�D�U�D�M�G�L��
�V�y�E�i�Q�\�i�E�D�Q�� �W�|�U�W�p�Q�W�� �Y�t�]�E�H�W�|�U�p�V�� �P�L�D�W�W�� �N�|�]�Y�H�W�O�H�Q�•�O�� �I�H�Q�\�H�J�H�W���� �Y�H�V�]�p�O�\�K�H�O�\�]�H�W�� �i�O�O�W�� �H�O������ �t�J�\�� �W�H�O�H�S�•�O�p�V�� �p�V��
�O�D�N�R�V�V�i�J�Y�p�G�H�O�P�L���P�H�J�I�R�Q�W�R�O�i�V�E�y�O���D���N�|�Y�H�W�N�H�]�����M�D�Y�D�V�O�D�W�R�N�D�W���W�D�U�W�M�X�N���V�]�•�N�V�p�J�V�]�H�U�&�Q�H�N���P�H�J�W�H�Q�Q�L�� 

������ �$�� �I�H�Q�Q�i�O�O�y���� �N�L�W�H�U�M�H�G�W�� �R�P�O�i�V�Y�H�V�]�p�O�\�� �P�L�D�W�W�� �I�R�Q�W�R�V�Q�D�N�� �W�D�U�W�M�X�N�� �D�� �O�D�N�R�V�V�i�J�� �Y�p�V�]�K�H�O�\�]�H�W�L�� �W�i�M�p�N�R�]�W�D�W�i�V�i�W����
�L�O�O�H�W�Y�H�� �H�J�\�� �O�D�N�R�V�V�i�J�Y�p�G�H�O�P�L�� �|�Y�H�]�H�W�� �K�D�W�y�V�i�J�L�� �N�L�M�H�O�|�O�p�V�p�Q�H�N�� �D�O�D�S�R�V�� �P�H�J�I�R�Q�W�R�O�i�V�i�W�� �D�� �E�i�Q�\�D�W�H�U�•�O�H�W�W���O��
�Q�\�X�J�D�W�U�D���H�V�����U�p�V�]�H�Q�� 

�������$���W�H�U�•�O�H�W�H�Q���M�H�O�H�Q�W�N�H�]�����I�H�O�V�]�t�Q�L���P�R�]�J�i�V�I�R�O�\�D�P�D�W�R�N���p�V���N���]�H�W�G�H�I�R�U�P�i�F�L�y�N���Q�\�R�P�R�Q���N�|�Y�H�W�p�V�H�����Y�D�O�D�P�L�Q�W��
�D�]���H�V�H�W�O�H�J�H�V���R�P�O�i�V�Y�H�V�]�p�O�\���K�D�W�K�D�W�y�V���H�O���U�H�M�H�O�]�p�V�H���p�U�G�H�N�p�E�H�Q���V�]�•�N�V�p�J�V�]�H�U�&�Q�H�N���W�D�U�W�M�X�N���H�J�\���W�|�E�E���O�i�E�R�Q���i�O�O�y��
�P�R�Q�L�W�R�U�L�Q�J���U�H�Q�G�V�]�H�U���N�L�p�S�t�W�p�V�p�W���D���6�y�K�i�W���p�V���D���W�H�O�H�S�•�O�p�V���W�H�U�•�O�H�W�p�Q�� 

�$���� �D�� �K�i�W�W�p�U�G�H�I�R�U�P�i�F�L�y�N�� �D�]�R�Q�R�V�t�W�i�V�i�U�D�� �p�V�� �D�]�� �p�S�t�W�H�W�W�� �W�H�U�•�O�H�W�� �O�H�I�H�G�p�V�H�� �p�U�G�H�N�p�E�H�Q�� �&�U�J�H�R�G�p�]�L�D�L��
�P�y�G�V�]�H�U�H�Q���D�O�D�S�X�O�y�����V�]�L�Q�W�H�W�L�N�X�V���D�S�H�U�W�~�U�i�M�~���U�D�G�D�U�I�H�O�Y�p�W�H�O�H�N�����P�H�J�I�L�J�\�H�O�p�V�W���p�V���D�G�D�W�H�O�H�P�]�p�V�W�� 

�%���� �D�� �I�R�O�\�D�P�D�W�R�V�� �I�H�O�V�]�t�Q�Y�i�O�W�R�]�i�V�� �P�H�J�I�L�J�\�H�O�p�V�p�U�H�� �D�X�W�R�P�D�W�L�]�i�O�W���� �Y�D�O�y�V�� �L�G�H�M�&�� �J�H�R�G�p�]�L�D�L�� �D�O�D�S�~��
�U�L�D�V�]�W�i�V�L���U�H�Q�G�V�]�H�U�W�� 

�&���� �D�� �P�p�O�\�V�p�J�E�H�Q�� �W�|�U�W�p�Q���� �W�|�Q�N�U�H�P�H�Q�H�W�H�O�� �H�O���U�H�M�H�O�]�p�V�H�� �p�U�G�H�N�p�E�H�Q�� �P�L�N�U�R�V�]�H�L�]�P�L�N�X�V�� �P�R�Q�L�W�R�U�L�Q�J��
�U�H�Q�G�V�]�H�U���N�L�p�S�t�W�p�V�p�W���Y�D�O�y�V���L�G�H�M�&���U�L�D�V�]�W�i�V�L���I�X�Q�N�F�L�y�Y�D�O�� 



 

69 

�$�� �I�H�Q�W�L�� �P�H�J�I�L�J�\�H�O���� �U�H�Q�G�V�]�H�U�� �E�H�V�]�H�U�]�p�V�p�W�� �p�V�� �W�H�O�H�S�t�W�p�V�p�W�� �F�p�O�V�]�H�U�&�� �D�]�R�Q�Q�D�O�� �P�H�J�N�H�]�G�H�Q�L���� �$��
�N�•�O�|�Q�E�|�]�����P�y�G�V�]�H�U�H�N���D�O�N�D�O�P�D�]�i�V�D���N�D�S�F�V�i�Q���U�H�Q�G�H�O�N�H�]�p�V�U�H���i�O�O���K�D�]�D�L���W�D�S�D�V�]�W�D�O�D�W���~�J�\���D�]���•�]�H�P�H�O�W�H�W�p�V�E�H�Q����
�P�L�Q�W���D�]���D�G�D�W�R�N���p�U�W�H�O�P�H�]�p�V�p�E�H�Q�� 

������ �$�� �K�R�V�V�]�~�� �W�i�Y�~�� �E�i�Q�\�D�U�H�K�D�E�L�O�L�W�i�F�L�y���� �N�i�U�P�H�Q�W�H�V�t�W�p�V���� �i�V�Y�i�Q�\�L�� �Q�\�H�U�V�D�Q�\�D�J�� �K�D�V�]�Q�R�V�t�W�i�V�� �p�V��
�W�H�O�H�S�•�O�p�V�Y�p�G�H�O�H�P�� �H�O���N�p�V�]�t�W�p�V�H�� �p�U�G�H�N�p�E�H�Q�� �M�D�Y�D�V�R�O�M�X�N�� �R�O�\�D�Q�� �D�O�D�S�R�V�� �I�|�O�G�W�X�G�R�P�i�Q�\�L�� �N�X�W�D�W�i�V�R�N�� �N�L�t�U�i�V�i�W�� �p�V��
�P�H�J�V�]�H�U�Y�H�]�p�V�p�W�����D�P�H�O�\�H�N���O�H�K�H�W���Y�p���W�H�Q�Q�p�N���D���W�H�U�•�O�H�W���N�i�U�P�H�Q�W�H�V�t�W�p�V�p�W�� 

�$���� �D�O�D�S�R�V�� �J�H�R�I�L�]�L�N�D�L�� ���V�H�N�p�O�\�V�]�H�L�]�P�L�N�D���� �J�U�D�Y�L�W�i�F�L�y�V�� �p�V�� �H�O�H�N�W�U�R�P�R�V�� �P�y�G�V�]�H�U�H�N���� �I�H�O�P�p�U�p�V�H�N�H�W��
�•�U�H�J�N�X�W�D�W�i�V���p�V���D���W�H�U�•�O�H�W���S�R�Q�W�R�V���V�]�H�U�N�H�]�H�W�I�|�O�G�W�D�Q�L���I�H�O�p�S�t�W�p�V�p�Q�H�N���P�H�J�L�V�P�H�U�p�V�H���F�p�O�M�i�E�y�O�� 

�%�����K�L�G�U�R�J�H�R�O�y�J�L�D�L���p�V���Y�t�]�J�H�R�N�p�P�L�D�L���K�H�O�\�]�H�W�I�H�O�P�p�U�p�V�W�� 

�&�����i�U�D�P�O�i�V�P�R�G�H�O�O�H�]�p�V�W�� 

�'�����J�H�R�N�p�P�L�D�L���P�R�Q�L�W�R�U�L�Q�J���U�H�Q�G�V�]�H�U���N�L�p�S�t�W�p�V�p�W�� 

�(�����Y�t�]�D�O�D�W�W�L���N�X�W�D�W�y���U�R�E�R�W�R�N���D�O�N�D�O�P�D�]�i�V�i�W���D���K�H�O�\�]�H�W�I�H�O�P�p�U�p�V�U�H���p�V���P�L�Q�W�D�Y�p�W�H�O�H�]�p�V�U�H�� 

�)�����&�U�J�H�R�G�p�]�L�D�L���U�D�G�D�U�I�H�O�Y�p�W�H�O�H�N���H�O�H�P�]�p�V�p�W���p�V���p�U�W�p�N�H�O�p�V�p�W�� 

�*�����J�H�R�O�y�J�L�D�L���N�X�W�D�W�y�I�~�U�i�V�R�N���H�O�Y�p�J�]�p�V�p�W�� 

�+�����Q�D�J�\�I�H�O�E�R�Q�W�i�V�~���J�H�R�P�R�U�I�R�O�y�J�L�D�L���p�V���W�R�S�R�J�U�i�I�L�D�L���K�H�O�\�]�H�W�I�H�O�P�p�U�p�V�W�� 

�,�����H�J�\���U�p�V�]�O�H�W�H�V���J�H�R�W�H�F�K�Q�L�N�D�L���p�V���V�W�D�W�L�N�D�L���D�O�D�S�W�D�Q�X�O�P�i�Q�\���H�O�N�p�V�]�t�W�p�V�p�W�� 

 

�$�Q�G�U�i�V�� �(�G�X�i�U�G���� �P�p�U�Q�|�N�J�H�R�O�y�J�X�V-�J�H�R�W�H�F�K�Q�L�N�X�V���� �$�J���M�R�J�R�V�X�O�W�V�i�J�~�� �J�H�R�W�H�F�K�Q�L�N�D�L�� �V�]�D�N�H�O�O�H�Q���U���� �.�R�O�R�]�V�Y�i�U��
�± �6�]�p�N�H�O�\�X�G�Y�D�U�K�H�O�\ 

�'�H�i�N���)�H�U�H�Q�F���3�K�'�����P�p�U�Q�|�N�J�H�R�O�y�J�X�V-�J�H�R�W�H�F�K�Q�L�N�X�V�����H�J�\�H�W�H�P�L���D�G�M�X�Q�N�W�X�V�����3�p�F�V��- �6�]�p�N�H�O�\�X�G�Y�D�U�K�H�O�\ 

�.�L�V���%�R�J�O�i�U�N�D���0�H�U�F�H�G�H�V�]���3�K�'�����I�O�X�L�G�X�P���J�H�R�N�p�P�L�D�L���N�X�W�D�W�y���J�H�R�O�y�J�X�V��- �H�J�\�H�W�H�P�L���D�G�M�X�Q�N�W�X�V�����.�R�O�R�]�V�Y�i�U 

�.�|�Y�H�F�V�L���6�]�D�E�R�O�F�V���$�W�W�L�O�D���3�K�'�����N�X�W�D�W�y���J�H�R�O�y�J�X�V���± �H�J�\�H�W�H�P�L���D�G�M�X�Q�N�W�X�V�����.�R�O�R�]�V�Y�i�U 

�0�i�U�W�R�Q���,�V�W�Y�i�Q���3�K�'�����Q�\�H�U�V�D�Q�\�D�J�N�X�W�D�W�y���J�H�R�O�y�J�X�V�����6�]�p�N�H�O�\�X�G�Y�D�U�K�H�O�\ 

�2�U�E�i�Q���6�]�D�E�R�O�F�V���0�6�F�����(�X�U�*�H�R�O�����Q�\�H�U�V�D�Q�\�D�J�N�X�W�D�W�y���J�H�R�O�y�J�X�V�����6�]�p�N�H�O�\�X�G�Y�D�U�K�H�O�\ 

�6�H�U�I���]�����$�Q�W�D�O�����J�H�R�O�y�J�X�V�±geofizikus, Budapest �± �6�]�p�N�H�O�\�X�G�Y�D�U�K�H�O�\ 

�6�L�O�\�H���/�y�U�i�Q�G���3�K�'�����N�X�W�D�W�y���J�H�R�O�y�J�X�V���± �H�J�\�H�W�H�P�L���G�R�F�H�Q�V�����.�R�O�R�]�V�Y�i�U��- �&�V�t�N�V�]�H�U�H�G�D 

2025.05.30. 

�$�]���i�O�O�i�V�I�R�J�O�D�O�i�V���X�W�i�Q���H�O�Y�p�J�]�H�W�W���W�H�Y�p�N�H�Q�\�V�p�J�H�N���D���V�]�D�N�p�U�W���L���F�V�D�S�D�W���N�|�]�U�H�P�&�N�|�G�p�V�p�Y�H�O 

�$�� �W�H�Y�p�N�H�Q�\�V�p�J�•�Q�N�H�W�� �D�]�R�Q�Q�D�O�� �H�J�\�� �W�p�U�L�Q�I�R�U�P�D�W�L�N�D�L�� �U�H�Q�G�V�]�H�U�� �I�H�O�p�S�t�W�p�V�p�Y�H�O�� �N�H�]�G�W�•�N�� ���/�L�]�P�D�S������
�D�P�H�O�\�� �L�Q�W�H�J�U�i�O�M�D�� �p�V�� �O�H�K�H�W���Y�p�� �W�H�V�]�L�� �D�]�� �D�G�D�W�R�N�� �N�H�]�H�O�p�V�p�W�� �P�L�Q�G�H�Q�N�L�� �V�]�i�P�i�U�D���� �p�V�� �X�J�\�D�Q�D�N�N�R�U�� �D�� �E�H�p�U�N�H�]����
�D�G�D�W�U�H�Q�G�V�]�H�U�H�N�H�W���D�]�R�Q�Q�D�O���I�U�L�V�V�t�W�H�W�W�•�N���L�V���� 

�(�]�]�H�O�� �H�J�\�L�G���E�H�Q�� �/�H�D�S�)�U�R�J�E�D�Q�� �H�J�\�� �W�H�O�M�H�V�� �I�|�O�G�W�D�Q�L�� ���'-�V�� �P�R�G�H�O�O�� �N�p�V�]�•�O�W���� �P�H�O�\�H�W�� �D�]�y�W�D�� �L�V��
�I�R�O�\�D�P�D�W�R�V�D�Q���I�U�L�V�V�t�W�•�Q�N�����H�E�E�H�Q���Q�D�J�\�R�Q���V�R�N���D�G�D�W�E�i�]�L�V���E�H�p�S�•�O�W�����D���N�|�U�Q�\�p�N�H�Q���P�H�J�O�p�Y�����I�~�U�i�V�R�N�����P�H�J�O�p�Y����



 

70 

�J�H�R�I�L�]�L�N�D�L���(�5�7�����V�]�H�L�]�P�L�N�X�V���P�p�U�p�V�H�N���V�]�H�O�Y�p�Q�\�H�L�����D�]���D�]�R�N�E�y�O���V�]�H�U�N�H�V�]�W�H�W�W���W�p�U�I�H�O�V�]�t�Q�H�N�����Y�H�W���U�H�Q�G�V�]�H�U�H�N����
�/�,�'�$�5���I�H�O�Y�p�W�H�O�H�N�����W�H�U�H�S�P�R�G�H�O�O�H�N�����P�L�N�U�R�V�]�H�L�]�P�L�N�X�V���K�L�S�R�F�H�Q�W�U�X�P���i�E�U�i�]�R�O�i�V�����V�W�E������ 

�$�]�R�Q�Q�D�O���L�Q�W�H�J�U�i�O�W�X�N���D�]���,�Q�6�D�U���I�H�O�G�R�O�J�R�]�i�V�R�N�D�W���L�V�����P�H�O�\�H�W���D���'�$�7�H�O�L�W�H���.�I�W�����N�p�V�]�t�W�H�W�W���H�O���P�H�J�I�H�V�]�t�W�H�W�W��
�V�•�U�J���V���P�X�Q�N�i�Y�D�O�����t�J�\���H�]���L�V���E�H�p�S�•�O�W���D�]���D�G�D�W�E�i�]�L�V�X�Q�N�E�D�� 

 

6�����i�E�U�D�����$���'�$�7�H�O�L�W�H���i�O�W�D�O���I�H�O�G�R�O�J�R�]�R�W�W���P�&�K�R�O�G�U�D�G�D�U-�L�Q�W�H�U�I�H�U�R�P�H�W�U�L�D���P�p�U�p�V�H�N�H�Q���D�O�D�S�X�O�y���P�R�]�J�i�V�W�p�U�N�p�S���3�D�U�D�M�G��
�N�|�U�Q�\�H�]�H�W�p�U���O 

 

7�����i�E�U�D�����$���/�L�]�P�D�S���I�H�O�K�D�V�]�Q�i�O�y�L���I�H�O�•�O�H�W�H���D���S�D�U�D�M�G�L���E�i�Q�\�D�N�D�W�D�V�]�W�U�y�I�D���E�H�L�Q�W�H�J�U�i�O���D�G�D�W�U�H�Q�G�V�]�H�U�p�Y�H�O 

2025.05.30-�i�Q�� �.�|�Y�p�U�� �2�U�V�R�O�\�D�� �i�O�O�D�P�W�L�W�N�i�U�� �L�V�� �I�H�O�Y�H�W�W�H�� �Y�H�O�•�Q�N�� �D�� �N�D�S�F�V�R�O�D�W�R�W�� �p�V�� �I�H�O�N�p�U�W���� �K�R�J�\�� �D��
�U�R�P�i�Q�� �i�O�O�D�P�� �U�p�V�]�p�U���O�� �O�H�J�\�•�Q�N�� �P�H�J�E�t�]�R�W�W�� �V�]�D�N�p�U�W���L�� �F�V�D�S�D�W���� �Ë�J�\�� �5�D�H�G�� �$�U�D�I�D�W���� �D�� �U�R�P�i�Q��
�N�D�W�D�V�]�W�U�y�I�D�Y�p�G�H�O�H�P���Y�H�]�H�W���M�H���i�O�W�D�O���H�O�O�H�Q�M�H�J�\�]�H�W�W���M�y�Y�i�K�D�J�\�i�V�V�D�O���P�H�J�K�t�Y�i�V�W���N�D�S�W�X�Q�N�����K�R�J�\���R�Q�O�L�Q�H���P�y�G�R�Q��
�p�V���V�]�H�P�p�O�\�H�V�H�Q���L�V�����3�D�U�D�M�G�R�Q���V�H�J�t�W�V�•�N���D���V�]�D�N�P�D�L���P�X�Q�N�i�W�� 



 

71 

�.�|�]�E�H�Q�� ��������������������-�p�Q�� �5�R�P�i�Q�L�D�� �P�H�J�K�t�Y�i�V�i�Q�D�N�� �H�O�H�J�H�W�� �W�p�Y�H�� �H�J�\�� �Q�H�P�]�H�W�N�|�]�L�� �(�8-�V�� �V�]�D�N�p�U�W���L��
�F�V�D�S�D�W���L�Q�G�X�O�W���~�W�Q�D�N�����9�p�J�•�O����-�p�Q���D�]���X�Q�L�y�V���9�H�V�]�p�O�\�K�H�O�\�]�H�W-�U�H�D�J�i�O�i�V�L���.�R�R�U�G�L�Q�i�F�L�y�V���.�|�]�S�R�Q�W�K�R�]�����(�5�&�&����
�H�O�M�X�W�W�D�W�R�W�W���U�R�P�i�Q���V�H�J�t�W�V�p�J�N�p�U�p�V�U�H���p�U�N�H�]�H�W�W���D���K�H�O�\�V�]�t�Q�U�H���D�������I���E���O���i�O�O�y���F�V�D�S�D�W�����D�N�L�N���N�|�]�•�O����-en magyarok 
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