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V tomto roku sa dožíva život­
ného jubilea RNDr. Viera Kan-
torová. Jubilantka sa narodila 
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pásme sledovala najmä biostratigrafiu kriedových sedimentov. Poukázala na rôzny 
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Paleomagnetické charakteristiky vybraných horninových typov 
staršieho paleozoika gemerika 

8 obrázkov, anglické resumé 

Abstract. The authors present the results of tests of paleomagnetic stability, phase analyses and 
measurements of paleointensity of the geomagnetic field on selected rock type s f rom the Gelnica Group in 
the western part of the Spišsko-gemerské rudohorie (ore mountains). Examined were samples of the most 
frequent rocks like quartzose sandstones, sericite-chlorite phyllites, quartz porphyry (paleorhyolite), 
tuffoporphyroid and diabase (paleobasalt). The age of the rocks is Upper Cambrian to Middle Silurian. 
With the exception of sericite-chlorite phyllites all the rock types mentioned were suitable for 
paleomagnetic study. Effusive rocks are also suitable for determination of paleointensity of the 
geomagnetic field. 

Úvod 

Predkladaná práca obsahuje výsledky skúšok paleomagnetické j stability, fázových 
analýz a meraní paleointenzity geomagnetického �����<�" �+�" �2�4�,�.�)�5�#�' �'�,�.�+�(�+�,�2�;�#�' 
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typov staršieho paleozoika gemerika. Tieto výsledky sú prvou etapou paleomagne-
tického spracovania staropaleozoických hornín danej geologickej jednotky. 

Spišsko-gemerské rudohorie (v skratke SGR), ako jedna z dôležitých oblastí 
SSR, je viac než 30 rokov predmetom systematického geofyzikálneho výskumu. 
Z doterajších prác regionálneho charakteru možno �����
���������� ���������	���������	���
�� �������� 
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geologická mapa Slovenského rudohoria — východ 1979), predtým opisovaná ako 
gelnická séria (L. Zelenka—A. Matéjka in A. Matéjka—D. Andrusov 
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v zrelosti. Veľký obsah kremeňa v piesčitej frakcii poukazuje na typ sedimentov 
vysokej mineralogickej zrelosti, naproti tomu štruktúrne ide o nezrelé typy sedimen­
tov s vysokým obsahom základnej hmoty — súčasne metamorfne rekryštalizovanej, 
zloženej zo sericitu, chloritu i jemnozrnného kremeňa. Ojedinelé možno v drobách 
pozorovať živce, sľudy i ťažké minerály — rútil, zirkón, apatit a pod. 

U fylitov je výrazná typická textúra metamorfovaných hornín s veľmi dobre 
vyvinutými plochami foliácie. Regionálnou metamorfózou, podobne ako i v kre­
menných pieskovcoch, nastali epizonálne premeny dosahujúce stupeň f árie zelených 
bridlíc. Tento typ sedimentov sme skúmali na lokalite Gočovo v malom potoku 
východne od obce. I táto lokalita bola palinologicky doložená; stratigrafické 
rozpätie získaných palinomorf poukazuje na vek spodný—stredný ordovik 
(P. Snopková—L. Snopko 1979). V štruktúre horniny sa dosť často zachovali 
relikty pôvodnej laminovanej sedimentárnej textúry, t. j . svetlejšie prúžky (larniny). 
Sú to pôvodné fragmenty jemnozrnných piesčitých hornín, teda predstavujú gradač­
ne zvrstvenú hrubozrnnejšiu kremennú klastickú prímes v jemných pelitických 
horninách. Dnes sú zmenené na základnú hmotu zloženú zo sericitu, chloritu, 
niekedy s prímesou grafitu. Pelitické súčasti reprezentujú pôvodný ílovitý materiál, 
obohatený úlomkami ťažkých minerálov — rutilu, zirkónu, apatitu, ako i drobné 
lupienky klastických sľúd. Najmä v jemnejších častiach fylitov možno pozorovať 
prítomnosť drobných kryštálov pyritu. Metamorfne pochody po plochách foliácie 
spôsobili nepatrné posuny a vznik nepravých vrások. 

Vo vlachovských vrstvách, najmä v záreze štátnej cesty severne od Vlachova, boli 
skúmané i výlevné typy hornín, najmä teleso diabázu (paleobazaltu). Ide o jemno­
zrnný až celistvý spilitizovaný diabáz. Podľa mikroskopického výskumu (J. Chme­
lík—L. Snopko 1979) má hornina výraznú diabázovoofitickú až poikilitickú 
štruktúru so všesmerne usporiadanými lištami živcov, uloženými v základnej 
jemnozrnnej zelenej hmote zloženej z chloritu a epidotu. Možno v nej pozorovať 
leukoxén, apatit, albit, ilmenit. Minerálnu paragenézu spestrujú dalšie minerály — 
z rudných ilmenit, ktorý je pomerne zriedkavý. Naproti tqtnu sa hematit vyskytuje 
pomerne často. Ak sa vyskytuje magnetit, má idiomorfné obmedzenia. Z druhot­
ných minerálov je to kalcit, niekedy sekundárny kremeň. 

Vo Vlachovskej Maši (lok. č. 6, obr. 1) sa nachádza teleso kremenného porfýru 
(paleoryodacitu). Z pôvodných reliktných štruktúr efuzívnej horniny sa zachovala 
najmä výrazná porfyrická štruktúra, v ktorej môžeme zreteľne rozlíšiť základnú 
hmotu od jednotlivých výrastlíc. Ide zrejme o dve generácie minerálov. Výrastlice sú 
tvorené najmä kremeňom, ortoklasom, albitoligoklasom a biotitom. Základnú 
hmotu tvorí dalšia generácia minerálov tvoriaca mikrogranitickú štruktúru. Drobné 
živce sú v nej hypidiomorfne zrnité, kremeň je alotriomorfňý. V okrajových častiach 
telesa je základná hmota mikrofelzitická a minerály nemožno presne identifikovať 
— majú submikroskopickú veľkosť. Predpokladáme, že základná hmota vznikla 
pravdepodobne zo sklovitej hmoty devitrifikáriou vo vodnom prostredí. Ojedinelé 
výskyty ovoidov oválneho tvaru, vyplnené lúčovite usporiadanou kremito­albitovou 
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hmotou chápeme ako výplne mandlovcovitých ekvivalentov. Epizonálne metamorf-
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 �� 
�����4�' �2�:�6�8�A �O�B�9�,�3�5�, �?�6�+�7�6�<�,�+�(�1�E �7�8�< �;�M�B�<�(�5�N�4 �1�,�+�5�6�:�2�@�4 ���,�8�9�:�,�+�� �"�8�,�)�( �7�6�?�5�(�4�,��
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200 °C. Kremenná droba (vz. 221c na obr. 3 a 4) sa ���������� ���
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���	�D���	�	 �� �
�	�����
 �� �����1 ���3�&�5�� �� �% �
�� 
�9�;�� �����
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�.�) �2�%�.�6�-�0�2�)�.�H�-�) �2�)�1�%�+�2�)�7�3�9�%�2�< �,�3�5�2�-�2�% �; �'�)�0�)�. �/�3�0�)�/�'�-�) ���7�%�&�� ������ �"�3�K�- �7�)�4�)�0�2�=�1�8 
�(�)�1�%�+�2�)�7�8�.�A�'�)�1�8 �4�3�M�8 �.�) �9�)�M�1�- �6�7�%�&�-�0�2�<�� �(�3 ���	�	�D�����	 �B�� �6�% �6�1�)�5 ������ �7�%�/�1�)�5 
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Výsledky fázových analýz 

Na obrázku 5 sú znázornené výsledky izotermálneho magnetovania vzoriek vybra­
ných na tepelné fázové analýzy. Krivky predstavujú remanentnú magnetickú 
polarizáciu (RMP) meranú po jednotlivých krokoch magnetovania. Maximálna 
hodnota magnetického �����P�& �*�1�*�0�8�6�4�2�&�,�3�*�8�9 �'�4�1�& �	�	 �
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Obr. 5 Izotermálne magnetu vanie 202a — kremenná droba, 249b — diabáz, 259b — kremenný porfýr, 
270a — tufoporfyroid, JnfnT] — RMP vzorky po magnetovaní potom fi, AJB/AH — grafická derivácia 
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izotermálneho magnetovania za správnu, a neberieme do úvahy možné chyby 
merania, menšie maximum krivky AJfi/AH pri H=600 . 103/4n; A/m môže zname­
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Obr. 7 Odvodenie paleointenzity geomagnetického póla Thelierovou a Van Zijleho metódou 
241, 242 — diabáz, 252, 256 — kremenný porfýr, J/Jo normalizované ���������������	���
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poľa súčasného. Teda K ­ Jn/J, = Fp/F„ kde Fp označuje „paleomagnetické pole" a Fs 
— súčasné geomagnetícké pole. 

Pre výpočet koeficientu K (smernice priamok naznačených v Jn—J, diagramoch) 
je najdôležitejšie stanoviť body, ktoré majú byť do výpočtu zahrnuté. Môžeme sa 
pritom oprieť aj o prv získané výsledky testov stability. Ide o stanovenie intervalu, 
v ktorom je magnetizačná krivka u Thelierovej metódy zrkadlovým obrazom 
demagnetizačnej krivky a u_metódy Van Zijla o interval, v ktorom platí lineárna 
závislosť medzi Jn(H) a J,(H). Na výber tohto intervalu neexistuje univerzálna 
metóda a obyčajne sa vyberá linearizáciou bodov v J„—J, diagramoch, pričom pri 
Thelierovej metóde sa neuvažujú body, keď predpokladáme, že sa vo vzorkách 
odbúrava viskózna magnetická polarizácia, ani body nad Curieho teplotou horniny 
alebo nad teplotou fázových zmien. Tieto teploty stanovíme z testov stability 
a z fázových analýz. U Van Zijleho metódy musíme dbať na to, aby demagnetizácia 
NRMP bola úplná (v pruhonickom laboratóriu boli hodnoty striedavého poľa až 
1400 . lOV4 n A/m, čím je tento predpoklad zaručený), ďalej musíme počítať aj 
s počiatočným odbúravaním viskóznej magnetickej polarizácie. Pre takto stanovený 
interval počítame z príslušných bodov v Jn—J, diagramoch lineárnu regresiu a K je 
smernicou priamky spájajúcej tieto body. Strednú chybu určíme metódou najmen­
ších štvorcov. 

U paleodiabázu je zmena J„ až do teploty 400 °C veľmi nepatrná (obr. 7). 
U vzorky 241 dokonca po túto teplotu mierne vzrastá, akoby sa odbúravala 
sekundárna magnetická polarizácia. U vzorky 242 hodnota J„ mierne klesá od 
teploty 250 °C. U oboch vzoriek je do 400 °C malý vzrast Jt. Prudší vzrast J, a pokles 
J„ je v intervale 400—500 °C. Curieova teplota látky je medzi 500—550°C. V tomto 
intervale dochádza k fázovej zmene, čomu zodpovedá prudká zmena magnetickej 
susceptibility. Tým je stanovené, že do výpočtu pre Thelierovu metódu môžu byť 
zahrnuté len body do teploty 500 °C. To je tiež teplota náhrevu pre Van Zijleho 
metódu. 

U kremenného porfýru (paleoryodacitu) je jednoznačné, že Thelierová metóda 
je použiteľná len do teplôt 150—200 °C, t. j . body 60, 100, 150 °C (obr. 7). Na 
teplotu 150 °C boli tiež nahriate vzorky pri Van Zijleho metóde. 

Kvantitatívne výsledky oboch metód udáva tabuľka 3. Pre výpočet pomeru 
K mohli byť vzaté u jednotlivých vzoriek len dva, najviac tri body, čím sa presnosť 
jeho určenia značne znižuje. Tu treba poznamenať, že demagnetizačné zariadenie 
v paleomagnetickom laboratóriu Geofyziky, n. p., závod Bratislava, v Harmónii 
poskytuje maximálne pole 600 . 103/4 n A/m, a tým sa skracuje interval výpočtu 
K pri Van Zijleho metóde. Z koloniek x5oo/xo a Xiso/xo (tab. 3) vidíme, že teploty pre 
náhrev pri Van Zijleho metóde boli volené správne. V hornine prakticky neprebehli 
žiadne zmeny magnetického materiálu. 

Paleodiabáz má u vzorky 241 nízke hodnoty K. Obe metódy dávajú podobné 
výsledky, a to K™. = 0,14 a Kvz. = 0,09±0,01. U vzorky 242 je situácia zložitejšia. 
Van Zijleho metóda poskytuje maximálne 2 body (400 a 500 . 103/4 n A/m — 
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o rovnaké horniny, k testom stability a fázovým analýzam boli vybrané vzorky 
z miesta odberu najmenej deformovaných vrstiev, t. j . z lokality 3 — Vlachovo pri 
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We also discuss different magnetic properties of tuffoporphyroids. This volcanoclastic materiál was 
affected by metamorphic processes during the Hercynian orogeny. In that tíme the rocks got markedly 
oriented. The trends will most likely correspond to theperiod of epizonal metamorphoses assoäated with 
recrystallization of volcanoclastic materiál. 

It was impossible to study the phyllitic rocks thoroughly. They are poorly magnetic and háve greatly 
dispersed directions of natural remanent magnetic polarization. It is because the originál sediments are 
tectonically deformed, damaged and show frequent traces of younger alpine metamorphism. 

Paleodiabase and quartz porphyry are suitable for the determination of �'���#���&� �%�+���%�*�7�+�0 �&�� �+���� 
�����&�$�����%���+� �� ��� ���#���� ������ �������#� ���) �$���+���&�� �$���0 ���� ���'�'�#� ���� �&�% �'���#���&��� �������*�� ���+ �+���� �+���$�'���)���+�,�)�� �,�' �+�& �	�����3���� 
�&�% �(�,���)�+�1 �'�&�)�'���0�)�0 �5 �,�' �+�& ���	���5�������3���� �������*�� ���)�� ���#�*�& �+���$�'���)���+�,�)���* �&�� �������+�2�%�� ���&�) �+���� �����% ��� �!�# �$���+���&���� 
������ �'�)���#� �$� �%���)�0 �)���*�,�#�+�* �&�% �'���#���&��� �������*�� ���)�� �%�&�+ �,�%���$��� ���%�&�,�*�� �&�% �(�,���)�+�1 �'�&�)�'���0�)�0 ���&�+�� �$���+���&���* �)���*�,�#�+���� 
�5 �.� �+��� �% �+���� ���)�)�&�)�* �&�� �$�����*�,�)���$���%�+�* �5 � �% ���(�,���# �$�����% �-���#�,���* �&�� �+���� �� �)���+� �&�� � ������ ���$ �� ���-�1�� �� ���������� 

� � � / � ' �#�� �%���+� �&�%�* �&�� ��� ���,�)���* ���5�
���%���+�����#���* ���5�� 

���2���� �� �
�% �&�,�+�#� �%�� �&�� �+���� �*�+�,��� ���� ���)������ �.� �+�� �%�,�$�����)�* �&�� �*���$�'�#� �%�� �#�&�����#� �+� ���* 
���&���� �� �5 ���#�������&�-�&�� ���+ �+���� �+�&�'�� �#���� �+ �&�� �+���� �����-���� ���&���� �� �5 ���#�������&�-�&�� �����&�-�� �+���� �����-���� ���&���� ���5���#�������&�-�&�� 
���+ �+���� �)��� �#�)�&������ ���&���� �� �5 ���#�������&�-�&�� �������-����� �� �!���*�"�0�L�( ���*�(�=�,���� ���6�*�� �
 �E �$�3�(�*�/�6�=�6�� �/�0�.�/�>�(�@�� ���6�* �� �E 
�$�3�(�*�/�6�=�:�2�B ���(�I�(�� �( �8�<�(�9�9�@�� ���6�*�� �� �E �( �9�6�(�+ �;�6 �!�,�1�+�6�=�B�� ���6�*�� �� �E ���&�K�6�=�6 �E �0�5 �)�9�6�6�2 ���� ���6�*�� �� �E 
���6�K�6�=�6 �E �0�5 �)�9�6�6�2 ������ ���6�*�� �	�� �E ���,�5�*�2�6�=�*�,�� ���,�+�=�,�+�0�( �+�6�3�0�5�2�( ���=�(�3�3�,�@���� 

���0�.�� �
 ���!���  �+�0�9�,�*�;�0�6�5�: �0�5 �5�(�;�<�9�(�3 �:�;�(�;�, �����"���� ���6�*�(�3�0�;�0�,�: �(�5�+ �:�(�4�7�3�,�: �5�<�4�)�,�9�,�+ 
���6�*�� �� �E �$�3�(�*�/�6�=�6 �(�; �9�(�0�3�9�6�(�+ ���8�<�(�9�;�A �.�9�(�@�>�(�*�2�,���� ���6�*�� �
 �E �$�3�(�*�/�6�=�6�� �/�0�.�/�>�(�@ ���+�0�(�)�(�:�,���� ���6�*�� �� �E 
�$�3�(�*�/�6�=�:�2�B ���(�I�(�� �( �8�<�(�9�9�@ ���8�<�(�9�;�A �7�6�9�7�/�@�9�@���� ���6�*�� �� �E �9�6�(�+ �;�6 �!�,�1�+�6�=�B ���;�<�-�-�6�7�6�9�7�/�@�9�6�0�+���� ���6�*�� �� �E 
���6�K�6�=�6 �0�5 �)�9�6�6�2 �� ���:�,�9�0�*�0�;�,���*�/�3�6�9�0�;�, �7�/�@�3�3�0�;�,���� ���6�*�� �	�� �E ���,�5�*�2�6�=�*�,�� ���,�+�=�,�+�0�( �+�6�3�0�5�2�( ���;�<�-�-�6�7�6�9�7�/�@��
�9�6�0�+���� �#�/�, �*�,�5�;�9�B�3 �+�0�9�,�*�;�0�6�5 �0�5 �4�(�9�2�,�+ �>�0�;�/ �( �*�9�6�:�:�� �:�<�0�#�6�<�5�+�,�+ �)�@ �;�/�, �*�0�9�*�3�, �6�- �9�,�3�0�(�)�0�3�0�;�@�� 

���0�.�� �� �#�� �(�5�+ �
�J �+�,�4�(�.�5�,�;�0�A�(�;�0�6�5 �E �*�/�(�5�.�,�: �0�5 �+�0�9�,�*�;�0�6�5 �!���  �
�
�	 �*�� �
�
�	 �)�E�8�<�(�9�;�A �.�9�(�@�>�(�*�2�,�� �
�����(�� 
�
�����( �E �+�0�(�)�(�:�,�� �
�
���)�� �
�
�	�(���8�<�(�9�;�A �7�6�9�7�/�@�9�@�� �
���	�(�� �
�����* �E �;�<�-�-�6�7�6�9�7�/�@�9�6�0�+�� �
�����*�� �
�����( �E 
�:�,�9�0�*�0�;�,���*�/�3�6�9�0�;�0�* �7�/�@�3�3�0�;�,�� �����
�)�� ���	�
�)�� ���	�	�(�� ���	���( �E �;�<�-�-�6�7�6�9�7�/�@�9�6�0�+ 

���0�.�� �� �#�� �(�5�+ ���� �+�,�4�(�.�5�,�;�0�A�(�;�0�6�5 ���:�,�, �;�,�?�; �;�6 ���0�.�� ���� 

���0�.�� �
 ���:�6�;�/�,�9�4�(�3 �4�(�.�5�,�;�C�A�(�;�0�6�5�� �
���
�( �E �8�<�(�9�;�A �.�9�(�@�>�(�*�2�,�� �
�����) �E �+�0�(�)�(�:�,�� �
�
���)�E�8�<�(�9�;�A �7�6�9�7�/�@�9�@�� 
�
�����( �E �;�<�-�-�6�7�6�9�7�/�@�9�6�0�+�� ���0�9�&�5�#�' �E �!���  �:�(�4�7�3�,�: �(�-�;�,�9 �4�(�.�5�,�;�C�A�(�;�0�6�5 �)�@ �;�/�, �-�0�,�3�+ ���� �������������� �E 
�.�9�(�7�/�0�*�(�3 �+�,�9�0�=�(�;�0�6�5 �6�- �4�(�.�5�,�;�C�A�(�;�0�6�5 �*�<�9�=�,�:�� ���!������ �E �5�6�5�5�(�3�0�A�,�+ �4�(�.�5�,�;�C�A�(�;�0�6�5 �.�9�(�7�/�:�� 

���0�.�� �� �#�/�,�9�4�(�3 �+�,�4�(�.�5�,�;�0�A�(�;�0�6�5 �6�- �0�:�6�;�/�,�5�5�(�3�3�@ �����!��� �� �(�5�+ �;�/�,�9�4�6�9�,�4�(�5�,�5�;�3�@ ���#�!��� �� �4�(�.�5�,�;�0�A�,�+ 
�:�(�4�7�3�,�: ���:�,�, �;�,�?�; �;�6 ���0�.�� �
�� 

���0�.�� �� ���,�;�,�9�4�0�5�(�;�0�6�5 �6�- �7�(�3�,�6�0�5�;�,�5�:�0�;�@ �6�- �;�/�, �.�,�6�4�(�.�5�,�;�0�* �-�0�,�3�+ �)�@ �;�/�, �#�/�,�3�0�,�9 �(�5�+ �$�(�5 �%�0�1�3 �4�,�;�/�6�+�: 
�
���	���
���
 �E �+�0�(�)�(�:�,�� �
�
�
���
�
���E�8�<�(�9�;�A �7�6�9�7�/�@�9�@�� �������6�E�5�6�9�4�(�3�0�A�,�+ �+�,�4�(�.�5�,�;�0�A�(�;�0�6�5 �(�5�+ �4�(�.�5�,�;�C�A�(�;�0�6�5 
�.�9�(�7�/�: �����F �E �+�,�4�(�.�5�,�;�0�A�(�;�0�6�5 ���!��� �� ���� �E �4�(�.�5�,�;�C�A�(�;�0�6�5 �#�!��� ���� ���������� �E �5�6�5�5�(�3�0�A�,�+ �.�9�(�7�/�: �6�- 
�4�(�.�5�,�;�0�* �=�6�3�<�4�, �:�<�:�*�,�7�;�0�)�0�3�0�;�@�� ���,�3�6�> �(�9�, �����E���0 �+�0�(�.�9�(�4�: �-�6�9 �;�/�, �#�/�,�3�0�,�9 �(�5�+ �$�(�5 �%�0�1�3 �4�,�;�/�6�+�� 

���� 



Fig. 8 Schéme of exposures near Vlachovo 
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For palaeomagnetic interpretations, a schematic geological map has been prepa-
red to show mean palaeomagnetic directions for the respectíve geological units. It is 
assumed that the palaeomagnetic results presented on this map will indicate those 
formations in which additional palaeomagnetic investigatíons will háve to be made. 
The map would then serve for correlation also in the other areas of the Alpine 
tectonic belt. 

Brief remarks on geology and lithology 

With its characteristic belt-like Alpine -type structure, the West Carpathians is one 
of the members of the highly varied mosaic composing the Alpine-Carpathian-Bal-
kan-Caucasian systém forming the northern limb of the young orogene Mediterra-
nean zóne. The Carpathians as an arcuate zóna I mountain range are thrust over the 
southernmost extensions of the North-European Platform. To analýze tectonic 
processes of the Alpine orogene one mušt také into account the present-day 
alignment, deposition and interrelationship between the units concerned; lithologi-
cal, volcanologic, facies, palaeomagnetic and stratigraphical dáta are needed for 
reconstruction of the originál sedimentation space. However, the manifold nappe 
structure makes an analysis of the Carpathian palaeotectonic and palaeogeographi-
cal development rather difficult. To gain insight into the zonal nappe structure we 
give a survey of its outer units in the north to the inner ones in the south; cf. D. 
Andrusov et al. 1973: 

I. Carpathian Foreland. 
II. Carpathian Foredeep. 

III. Carpathian Flysch Belt. 
IV. KlippenBelt. 
V. Zóne of Inner West Carpathians: Tatric, Fatric, Veporic, Hronic, Gemeric. 

The rocks of the youngest geological age were studied from the Dukla unit 
constituting a structural zóne of the Flysch Carpathians on the ast. This unit is 
bounded on the north by a nappe plané thrusting northward over the Silesian unit; its 
southern boundary likewise is of tectonic náture, being formed by the thrust plané of 
the Magura nappe. Tectonically the unit comprises folds and anticlinal sUces. The 
flexurous bending of strata north of ���������1�+���-���������!�������( �����������%���� �#�� ���� �� ������� ���"�����#���� 
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However, only samples of lower-middle Eocéne red pelites from five sections were 
suitable for palaeomagnetic research. The dips of the strata range from 20° to 56°NE 
and 58° to 81°SW, the samples taken from strata with lower dip values being 
dominánt. The extréme dištance between sampled outcrops was 45 km (see 1 in 
Fig. 16). 

Most of the samples for palaeomagnetic research were collected from the westera 
part of the Outer Carpathians. In accordance with the experience acquired from 
other regions, we were mainly concerned with red pelites of the Flysch Belt because 
they are based on good geological evidence as a typical component of index 
lithostratigraphical horizons. Šuch „variegated" horizons are known from all nappes 
of the Flysch Belt, although their stratigraphical position varies from nappe to nappe 
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suite and in its neighbourhood underwent the Alpine f olding and are conf ined to the 
Silesian nappe. Not all rocks of the teschenite suite were suitable f or palaeomagnetic 
analysis even after magnetic cleaning by thermal fields and A.F. treatment. 
Specimens of diabase (frequently showing alteration effects) particularly displayed 
pronounced phase changes in the course of thermal demagnetization. On the other 
hand, specimens of diabase picrite and olivine fourchite, if unaltered, were suitable 
for palaeomagnetic analysis, although a certain portion of viscous magnetízation had 
to be removed by A.F. treatment. The rocks taken from contact margins were 
suitable for palaeomagnetic research in natural state. Only horizontally or subhori-
zontally layered rocks were collected for palaeomagnetic research; the extréme 
dištance of exposures is 40 km (cf. 5 in Fig. 16). 

The remaining samples were collected from the Inner West Carpathians repre-
senting the only area in which Carboniferous and Permian rocks, both igneous and 
sedimentary, háve been found preserved, i.e. in the Tatric and Fatric (Permian), 
Veporic and Hronic (Stephanian, Permian) and Gemeric (Namurian, Westphalian, 
Stephanian, Permian). Taking into account the variable development history of 
Carboniferous and Permian complexes in various units of the West Carpathians, 
preference was given during palaeomagnetic research to the Hronic as one of the 
higher-lying nappe units. It is nearly 400 km long and displays a characteristic 
development of volcano-sedimentary formations in Carboniferous and Permian 
times. Moreover, the Hronic is a completely allochthonous unit consisting of two 
partial nappes; it forms a tectonic boundary with the Fatric and Tatric below and is 
overlain by locally preserved Mesozoic remnants of higherlying units (Gemeric). 

The Hronic consists of the �������G �3���3�� ���"�#�/�6�&�� �"�.�% �C�4�5�2�&�$ ���#�&�,�/�7�� �0�"�2�4�*�"�, �.�"�0�0�&�3�� 
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Carpathians was first studied on red shales. These shales were originally regarded as 
Werfenian (Lower Triassic) in age but now they are classified as Upper Permian. 
Data obtained on these rocks are among the first to háve ever been interpreted as 
a result of the rotational tectonic deformation of the �������K �2�%�4�4�) ���'�*�� �� � � �3 �8�?��
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et al. in press 
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et al. 1977 
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A. F. and thermal cleaning; 
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Not corrected for dip; 
A. F. and thermal cleaning; 
P. Muška 1977 
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thermal cleaning; dáta of 
P. Muška 
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Fig. 8 Palaeomagnetic directions of Permian melaphyre, Little Carpathians Mts.,a) directions not 
corrected for dip; b) directions corrected for dip; dáta of P. Muška 

Fig. 9 Palaeomagnetic directions of Permian melaphyre, �����������$ �
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Fig. 10 Palaeomagnetic directions of Permian melaphyre, Low Tatras Mts., South, Inner West Carpat­
hians of Czechoslovakia, a) directions not corrected for dip; b) directions corrected for dip; dáta of 
P. Muška 

Fig. 11 Palaeomagnetic directions of Permian melaphyre, Low Tatras Mts., North, Inner West Carpat­
hians of Czechoslovakia, a) directions not corrected for dip; b) directions corected for dip; dáta of 
P. Muška 
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Fig. 12 show s MH denoting the modul us of isothermal remanent magnetic moment 
produced by the D.C. magnetic field H; Mo is the magnitude of the modulus of 
natural remanent magnetic moment. From the figúre it is apparent that sample 
F-12/B-1 (melaphyre) displays relatively sof ter magnetic properties whereas sample 
F-7/B-1 (contact-metamorphozed sedimentary rock) is magnetically hardest, and 
the like. 

Dependence of M/Mo on temperature t for samples cooled to room temperature 
in a non m agnetic oven is shown in Figs. 13 and 14. For the samples denoted by IRMP 
(Fig. 13), M, denotes the magnitude of the modulus of isothermal remanent 
magnetic moment produced at room temperature by the D.C. magnetic field 
attaining a maximum intensity of 11 000 x 103/4JI (Ä. m-1] and then thermally 
demagnetized at temperature t; Mo is the magnitude of the modulus of isothermal 
remanent magnetic moment for a sample not exposed to thermal demagnetization. 
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Graphs x,/*o illustrate the dependence of changes in volume magnetic susceptibility 
on temperature t; /., is the volume magnetic susceptibility of a sample with IRMP 
heated at temperature t and cooled to room temperature in a magnetically 
compensated médium; xo is the volume magnetic susceptibility of a sample with 
IRMP not subjected to thermal demagnetization. 

For the samples designated as TRMP (Fig. 14), M, denotes the magnitude of the 
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modulus of thermoremanent magnetic moment for a sample exposed to the 
geomagnetic field effects after being heated at 675°C, cooled at room temperature 
and subsequently thermally demagnetized at temperature t; Mo is the magnitude of 
the modulus of thermoremanent magnetic moment for a sample not subjected to 
thermal demagnetization. Graphs showing x,/*o indicate the dependence of changes 
in volume magnetic susceptibility for the samé samples with TRMP on temperature 
t; x, is the volume magnetic susceptibility of a sample with TRMP heated at 
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temperature t and then cooled at room temperature in a magnetically compensated 
médium; and xo is the volume magnetic susceptibility of a sample with TRMP not 
exposed to thermal demagnetization. 

By comparing the graphs in Figs. 13 and 14 one can reach the conclusionthat the 
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Discussion of palaeomagnetic dáta 

The rocks from the Outer and Inner West Carpathians of Czechoslovakia were 
subjected to mass tests of palaeomagnetic stability and magnetic cieaning by means 
of both the alternating and thermal fields. In addition, representative samples were 
newly tested as to their minerál phase changes during laboratory thermal treatments. 
These techniques provided unambiguous evidence of the anomalous palaeomagne­
tic directions not influenced by palaeomagnetic instability. 

Nonetheless, what remains to be done is to consider possible tectonic effects of 
local origin. Palaeomagnetic directions are only determined by making correction 
for dip; some additional tectonic effects can be averaged out or essentially reduced 
by calculating mean palaeomagnetic direction for a number of samples collected 
from many outcrops or sections over a large area. The possibility cannot be ruled out, 
however, that the mean palaeomagnetic directions are sometimes influenced in 
a systematic way. For instance, flysch sediments are influenced by the dip of 
sedimentation plané reflected especially in partly erroneously calculated palaeo­
magnetic inclination. The problém of correcting palaeomagnetic directions for dip 
might arise in palaeovolcanics. For this reason, Table 1 shows palaeomagnetic 
directions for melaphyres corrected and uncorrected for dip of rocks. From these 
dáta it is evident that the palaeomagnetic directions remain clearly anomalous. Thus, 
the reader can assess the possible degree of local tectonic effects on the resultant 
palaeomagnetic directions. 

Fig. 16 summarizes the mean palaeomagnetic directions hitherto determined for 
the rocks of the West Carpathians on Czechoslovak territory, except for those 
reported by O. Orlický from neovolcanics (cf. M. Krs et al. 1979). Mean 
palaeomagnetic directions are illustrated in a schematic geological-tectonic map 
constructed especially for geophysical purposes and discussed earlier with respective 
geologists. At first sight, it is evident that distinct deviations in palaeomagnetic 
declinations exist, what is generally explained in terms of rotational tectonic 
movements of the nappes or blocks during the Alpine folding. This rotation would 
become still more clear by relating the palaeomagnetic declinations on geological 
time scale (Fig. 17). AIthough this scale still contains gaps to be filled by additional 
palaeomagnetic results in next years, it can be stated that palaeomagnetic declina­
tions can to some degree be paralleled especially with those of the Central 
ApenninesandSardinia(cf.Van den Berg 1979).Iftheamountofpalaeomagne­
tic dáta on a particular block were sufficient for detennining the mean position of the 
palaeomagnetic pole, it would be appropriate to infer the magnitude of horizontál 
rotational movements from the so-called palaeorotation rather than from palaeo­
magnetic declination (cf. M. Krs 1979). This can be substantiated by the fact that 
the palaeorotation involves the change in palaeomagnetic declination due to the 
mean palaeomagnetic pole movement for the respective block and the geological 
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REVIEW TECTONIC SCHÉME OF THE WEST CARPATHIANS 

MEAN PALAEOMAGNETIC DIRECTIONS 

MEAN PALAEOMAGNETIC 
INCLINATION 

SEMI-VERTICAL AN6LE OF THE 
CONE OF CONFIDENCE 195 V.) 

MEAN PALAEOMAGNETIC 
DECLINATION 

Fig. 16 Review tectonic schéme of the West Carpathians of Czechoslovakia and mean palaeomagnetic directions, cf. Table 1. 
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Geologické práce, Správy 78, p. 59—64 , Geologický ústav Dionýza Štúra, Bratislava, 1982 
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Fíg. 1 Chondrite-normalised plots of REE in the ���"�A�"�7�" �3�0�$�, �"�/�% �*�5�4 �1�3�*�/�$�*�1�;�- �.�*�/�&�3�"�-�4 
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Vladimír Bezák 

Komplexy metamorfitov a granitoidov v kohútskom pásme veporíd 
(Západné Karpaty) 

lobr. 

A b s t r ac t. The author discusses the geológie structure of the area in the centrál part of the Kohút Zóne in 
the Veporicum. The area consists of six principál rock complexes: besides two known (the Hron and the 
Kráfova �����R�&�� �(�4�2�5�1�*�<�*�7 �&�3�) �8�;�4 �(�4�2�5�1�*�<�*�7 �;�.�8�- �4�:�*�6�8�&�0�*�3 �&�3�) �5�6�*�(�.�7�*�) �3�&�2�*�7 ���8�-�* ���.�2�&�:�.�(�& �(�4�2�5�1�*�< 
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Geologické práce, Správy 78, s. 71—83, Geologický ústav Dionýza Štúra, Bratislava, 1982 
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v úseku medzi obcami Hrušovo a Striežovce (obr. 1,2). Sú z nich tvorené aj kóty 332 
(Laznic) a 362 (Medzi potoky), severozápadne a severne od Hrušova. 
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kóty 362 (Medzi potoky), ale násunové línie šupín sú spravidla indikované aj 
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(obr. 4). Nižšie ležiace karbonáty a bridlice, známe napr. z Turnianskej kotliny 
(J. Mello 1979),odRovnéhoaBrádna(J. Mello inP. Reichwalder etal. 1979, 
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�N�)�2�6�7�9�) �6 ���� �����!����� ���� �&�; �9�K�%�/ �-�K�0�3 �3 �2�%�.�9�;�K�K�@ �7�8�9�%�0�� ���% �2�%�.�9�;�K�K�@ �7�8�9�%�0 ���<�A�2�% 
�
�������������������� ��������������������� ���� �4�3�8�/�%�<�8�.�) �%�. �6�4�3�0�3�N�)�2�6�7�9�3 ���������������
�� �������� �����%�;�%�6��
�,�-�������7�%�&�� �# �3�&�5�� ���� �	������ ���� ������������ � � � � �%�;�%�6�, �- �� ���7�%�&�� �# �3�&�5�� �	�	�� �% ���� �%�*�*�� ������������ 
���3�<�8�5 ���7�%�& �# �3�&�5�� �	�
�� �	���� �7�%�&�� �#�� �3�&�5�� �	�� �9�3 �9�<�3�5�/�) � �!�������� �2�% �4�5�%�9�3�1 �&�5�)�,�8 
�4�3�7�3�/�% ���0�, �< �2�%�(�0�3�L�-�% �7�1�%�9�M�'�, �5�3�,�3�9�'�3�9�M�'�, �9�=�4�)�2�'�3�9�� 

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

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

���� 



ský a spodnonorický vek preukázaný aj konodontmi (J. Mello—R. Mock in 
J. Mello et al. 1975, str. 37, J. Mello 1979, R. Mock 1980, str. 143). 

Poznámky k tektonike 

Striežovce predstavujú lokalitu, kde sa výrazne prejavuje šupinovitý charakter 
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(Ladinian?), 12 — hght crystalline dolomitized limestones (Lower Anisian), 13 — rauwackes, 14 — 
conodont find, palynomorph find, 15 — strike and dip of beds, 16 — overthrust lines, confinement of the 
slice and of klippes of the Meliata Group. 
Fig. 3 Geological cross-section through the MeUata Group near Striežovce (A—B) — compiled by 
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Tab. V 
Fig. 1, 2, 3 GondoleUa praeangusta Kozur, Miráuta et Mock. Dark-grey cherty limestones, 
Julian-Middle Tuvalian (RS-500), magn. 70x. 
Fig. 4,5 GondoleUa noah (Hayashi). Dark-grey cherty limestones, Julian—Middle Tuvalian (RS-500), 
magn. 70x. 
Fig. 6 GondoleUa noah(Hayashi). Grey quartzified cherty hmestones, Carnian (RS-496), mang. lOOx. 
Fig. 7, 8 Prionoidina (Cypridodella) venusta (Huckriede). Grey slab-like limestones, Carnian (RS-
496), magn. 60 x. 
Fig. 9, 10 GondoleUa noah (Hayashi). Grey slab-like cherty limestones, Tuvalian (RS-497), magn. 
90x. 
Fig. 11 GondoleUa nodosa (Hayashi). Grey slab-like cherty limestones, Tuvalian (RS-497), magn 
80x. 
Fig. 12, 13 GondoleUa aff. oertliKozur. Grey cherty slab-like limestones. Tuvalian (RS-497), magn. 
70x. 
Photo: M. Švec. 

Tab. VI 
Fig.l GondoleUa aff. oert//Kozur. Grey slab-like cherty limestones, Tuvalian (RS-497), magn. 70x. 
Fig. 2, 3, 5 Metapolygnathus primitius (Mosher). Light-grey cherty limestones, Lower Norian (RS-
491), magn. 70x. 
Fig. 4 Metapolygnathus primitius (Mosher), transition to Metapolygnathus communisti Hayashi. 
Bottom view. Grey cherty slab-like limestones, Lower Norian (RS-491), magn. 80x. 
Fig. 6 Metapolygnathus primitius (Mosher). a) top view, b) bottom view. Grey cherty slab-like 
limestones. Lower Norian (RS-491), magn. a) 70x, b) 80x. 
Fig. 7 Metapolygnathus abneptis abneptis (Huckriede). Loc. the samé as in Fig. 6; magn. 65x. 
Fig. 8 do., magn. lOOx 
Fig. 9 do., juvenile form, magn. 80x 
Fig. 10 do., magn. 70x 
Fig. 11 Metapolygnathus abneptis spatulatus(Hayashi). Loc. the samé as above, magn. 60x. 
Fig. 12,13 GondoleUa cf. navicula Huckriede. Loc. the samé, magn. 35x (Fig. 12), 80x (Fig. 13). 

Photo M. Švec. 
Translation E. Jassingerová. 

Vysvetlivky k fotografickým tabulkám I—VI 
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�� �*�<�2 �����������E�,�2���+�7 �-�.�,�#�&�)�1 �2�3�/�0�1�-�1�'�: �E�"�.�2�"�+�6 �� �4�"�)�"�+�,�/�&�2�6 �/�)�����, �2�5�-�+�&�0�6 
���.�&�!�)�&� �" �� �.�5�!�&�,�)���.�&�0�3�� ���5�!�&�,�)���.�&�0�3 �0�2�,�.�&�� �0�"�+�B�&�" �-�,�)�,�%�3 ���%�.�:���(�� �
 � �*���� �� �/�"�2�"�.�+�"�' 
�E���/�0�& �-�.�,�#�&�)�1 �-�.�"�2�)�5�!���'�: �E�"�.�2�"�+�6 ���.�&�!�)�&� �" �� �.�5�!�&�,�)���.�&�0�3 �� �2 �'�1�C�+�"�'�B�"�' �E���/�0�& �/�� �/�0�.�&�"�!���'�: 
�E�"�.�2�"�+�6 ���.�&�!�)�&� �" �� �.�5�!�&�,�)���.�&�0�3 �/�, �4�"�)�"�+�,�/�&�2�D�*�& ���.�&�!�)�&� ���*�& �� �.�5�!�&�,�) �� �.�& �0 �*�& ���2�4�� ������ ���"�(�+�D 
�/�(���)�+�D �,�!�(�.�3�2 ���	���� �* �2�3�/�,�(�D�� �/ �.�5�!�&�,�)���.�&�0�*�& �'�" �2�, �2�.� �%�+�"�' �E���/�0�& �,�-�7�/���+�6�%�, �/�:�2�.�/�0�2�&�� 
���2�4�� ������ 
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�����.�� �� ���&�0�1���E�+�5 �*���-�(�� �-�.�"�/�(�:�*���+�D� �% �-�.�,�#�&�)�,�2 �2�D� �%�,�!�+�" �,�! ���"�)� �� 

���F�C�(�� ���� �* �< �/�*�"�.�,�* �(�1 �(�8�0�" ���������� �* �2�3�/�0�1�-�1�'�" �#�)�3�B�,�2�6 �/�:�2�.�/�0�2�&�"�� ���: �0�, �/�&�2�6 
�-�&�"�/�E�&�0�6 �#�)�,�2� �"�� �'�"�*�+�,�4�.�+�+�6 �/�&�1�!�+���0�6 �-�&�"�/�(�,�2� �" �� �2 �+���'�2�.� �%�+�"�'�B�"�' �E���/�0�& �-�.�,�#�&�)�1 �+�� 
�/�0�3�(�1 �/ �(�.�3�B�0���)�&�+�&�(�,�* �%�.�1���,�)���2�&� �,�2�&�0�6 �-�,�)�3�*�&�(�0�+�E �4�)�"�-�"�+� �" ���2�4�� ���<������ 

���3�B�B�&�" �,�-�7�/���+�6 �/�:�2�.�/�0�2�&�" �'�" �0�"�(�0�,�+�&� �(�3 �-�,�.�1�B�"�+�6 �� �0�)���(�,�* �4�*�"�+�"�+�6�� ���&�"�.�+�" 
�:�(�)�,�+�3 �( ���� �*�,�C�+�, �����������������G �+�� �E�"�.�2�"�+�D� �% �� �4�"�)�"�+�,�/�&�2�D� �% �.�5�!�&�,�)���.�&�0�,� �% �� �+�� �/�&�2�D� �% 
�-�&�"�/�(�,�2� �,� �% �2 �4�5�.�"�4�" �)�"�/�+�"�' � �"�/�0�3�� 

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

�� �� �� �$�%�����������#�����( �$�&���!���% 

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

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

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

���"�0�.�,�$�.���#�&� �(�,���/�0�.���0�&�$�.���#�(�(�7 �2�4�%�,�!�+�,�0�"�+�&�" 

���&�2�7 �/�)�� � � �, �2�6�-�+�&�0�7 �� � . �&�!�)�&� �" 

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

���� 



vzorkách A, menej vo vzorke B, D (tab. VII obr. 2). V tmavších laminách vo �:�?�O�L�4�2 
�2�3�4�M�7�8�:�* �5�4�=�4�6�9�/�*�2�* �5�6�.�*�6�*�=�< �5�<�6�.�8�.�=�4�:�&�3�N�(�- �7�(�-�6�>�3�4�0 �& �0�4�2�C�6�4�0 �5�1�&�3�0�8�B�3�4�:�N�(�- 
�+�4�6�&�2�.�3�.�+�*�6�� �%�& �D�O�*�1�4�2 �7�8�6�&�8�.�,�6�&�+ �.�(�0�@�-�4 �7�5�6�*�7�3�*�3�.�& �7�2�* �:�<�'�6�&�1�. �:�=�4�6�0�< �3�& �+�4�6�&�2�.�3�.��
�+�*�6�4�:�@ �&�3�&�1�N�=�<�� 

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

���6�. �5�4�6�4�:�3�>�2 �8�N�(�-�8�4 �7�5�4�1�4�O�*�3�7�8�.�*�: �7 �:�6�(�-�3�4�0�6�.�*�)�4�:�N�2�. �7�5�4�1�4�O�*�3�7�8�:�&�2�. �= �:�6�8�9 
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Obr. 2 Schematický geologický rez územím Oravskej Magury (M. Potfaj 1981) 

1 — strednoocénne a vrchnoeocénne súvrstvia (vrátane malcovských vrstiev), 2 — magurské 
pieskovce (spodný eocén), 3 — bradlový „obal" (stredná a vrchná krieda, flyš, sliene), 4 — bradlá 
(juTa—spodná krieda). 

Stavba cyklov hrubnúcich nahor 
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je charakteristické pre proximálne fácie R. Walkera (1978), resp. fácie asociácie 
B2 �����������!�����
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�1�0�%�J�" �/�0�.�&�/�,�-�"�4�?�2�8 ���� ���� � � �0�2�. �" �2� , �" �	���������� ���2�5�#�0�9�6�2�3�4�6�&�/�; �1�*�&�3�,�0�6�$�& �3�0 
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�9�/�"�,�0�. �3�? �6�-�0�G�,�8 �����A�	�� �. �)�2�5�#�;�� �4�&�/�,�0�2�8�4�.�*�$�,�H�$�) �'�-�8�F�0�6 ���0�#�2�� �
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�3�-�&�% �)�2�5�#�H�$�) �$�8�,�-�0�6�� ���*�&�4�0 �6�-�0�G�,�8 �2�"�%�<�.�& �, �)�2�:�%�9�0�6�H�. ���.�&�%�9�*�,�"�/�:�-�0�6�H�.�� �/�:�1�-�"��
�6�0�.�� ���>�G�5 �6�F�"�, �1�2�&�%�3�4�"�6�0�6�"�M �/�:�1�-�"�6�8 �1�*�&�3�I�*�4�H�$�) �6�"�-�0�6 �" �6�8�6�H�F�&�/�<�/ ���1�0�*�/�4 �#�"�2�� 
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nemali vývoj kompletných Boumových intervalov, zväzky vrstiev sú obvykle 
amalgamované, ���
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smer 0—5°) a od S W (stredný smer 50°—70°) na JZ. �����
�����������I �%�  �3�%���0�)�4 �3 �+�*�(� �,�)�  
�#�,�/���D���# �-�.�,���.�$�"�,���!�$���&�2 �-�.�4�'�2���# �-� �&�0� �)�,�$�7�� �.� �&�.�*�)�$���&�2 �)� �+�*�,�/�B� �)�D���#�� ���$� �-�.�)�/ �)� �-�:�#��
�'���-�)�*�-�I �(� ���3�$ �$�(���,�$�&�4�,�$�*�/ �� �'�$�)� �4�,�$���(�$ ���������������������	�� ���������
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�&�'���-�.�*�0 �����'�#�*�/ �*�-�*�/ �� �� �+�'�*���#�*�/ ������ �0 �����E�:���$���# ���)�.�$���/�)�4���#�� �&�.�*�,�6 �-�� �)� �+�,� �%���0�/�%�: 
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(100 m), zachovaná os deformovaných vrás (tab. XXVIII) vykazovala orientáciu 
kolmú na smer pohybu a zhodnú s transportným systémom obklopujúcich sekvencií. 
Tieto sklzové vrásy až brekrie v slede normálnych nedeformovaných turbiditov 
nemajú žiadny �����K� �' �* �2�$�*�2�.�-�(�"�*�F�, �/�.�'�6�!�.�, �  �4 �7�'�.�#�$ �1 �/�0�=�#�.�4�F�, �1�,�$�0�.�, 
�3�*� �7�3�)�= �1�*�+�.�- �/�(�$�1�*�.�4�F�"�' �-�8�/�+� �4�.�4�� �� �.�!�+� �1�2�( ��� �1�$�-�(�"� �A���0�$�7�  �!�.�+�( �4�0�8�1�6 �.�0�(�$�-�2�.��
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�!� �7�:�-�3�� �G�. �)�$ �7�4�+�8�D�K �/�.�2�0�$�!�-�: �4 �.�!�+� �1�2�(� �"�' �2�$�*�2�.�-�(�"�*�:�'�. �1�*�0�8�2�$�-�(�  �  �2�$�+�$�1�*�.�/�(�-�&�3 
�D�2�0�3�*�2�=�0�� 

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

��� �)�4�9�G�D�(�$ �4� �+�=�-�(�*�6 �-�$�/�0�$�1� �'�.�4� �+�( �	�� �,�, ���.�1 ������ �2�6�/�6 �/� �0� �*�.�-�&�+�.�,�$�0�8�2�.�4 � �+�$�!�. 
�0�.�7�2�0�=�1�$�-�F�"�' �4� �+�=�-�.�4 �1�  �-�$�7� �7�-� �,�$�-� �+�(�� ���+�;�7�*�.�1�K �7�#�0�.�)�.�4 �4�. �%�+�6�D�.�4�F�"�' �%�8�0�(�8�"�' 
�/�0�$�3�*� �7�3�)�= �7�+�$�/�$�-�"�$�� �� �1�"�'�:�,�$ �/�0�.�5�(�,�8�+�-�6�"�' �%�8�0�(�; �/� �+�$�.�&�:�-�3 �4�-�=�2�.�0�-�F�"�' ��� �0�/�8�2 
�4�F�"�'�.�#�-�:�'�. ���+�.�4�$�-�1�*�  �4�6�1�2�3�/�3�)�= �.�)�$�#�(�-�$�+�: �4�0�1�2�4�6 �/� �0� �*�.�-�&�+�.�,�$�0�8�2�.�4 ���.�1 �� �,� �5 
���	 �"�,�� � �E �����A���� �*�, �.�# �4�6�=�1�2�$�-�(�  �*� �I�.�-�.�4 �-�  �#�-�. �%�+�6�D�.�4�:�'�. �!� �7�:�-�3�� �� �.�!�+� �1�2�( 
�*�0�6�-�(�"�*�$�) �)�$�#�-�.�2�*�6 ���$�0�'�.�4�1�*�F�"�' �4�0�"�'�.�4�� �*�2�.�0�8 �)�$ �$�*�4�(�4� �+�$�-�2�.�, ���0� �4�1�*�$�) ��� �&�3�0�6�� 
�0�.�7�2�0� �2�$�-�: �1�6�-�,�(�*�2�(�2�6 �1�(�&�-� �+�(�7�3�)�= �7�#�0�.�)�� �!�.�G�-�F �4�1�2�3�/ �  �7�#�4�(�'�-�3�2�F �.�*�0� �) �-�  �)�3�'�3�� ���* 
�!�$�0�(�$�,�$ �#�. �=�4� �'�6�� �E�$ �7�,�$�-�D�.�4� �-�(�$ �4� �+�=�-�(�*�.�4 �  �7�J�- �)�$ �=�,�$�0�-�: �1�*�+�.�-�3 �-�8�/�+� �4�3 
�  �1�,�$�0�3 �2�0� �-�1�/�.�0�2�3�� �*�+�$�1� �-�(�$ �4�$�H�*�.�1�2�( �1�+�$�#�.�4� �-�: �4 �=�1�$�*�3 �"�$�-�2�0�8�+�-�$�'�. �'�0�$�!�$�I�  
������ �*�,�� �)�$ �2� �*�: �-�$�/� �2�0�-�: �/�. �1�,�$�0�$ �2�.�*�3�� �E�$ �!�3�#�$ �/�.�2�0�$�!�-�8 �
 � �E �����-�8�1�.�!�-�8 
�4�7�#�(� �+�$�-�.�1�K�� � �!�6 �,� �5�(�,�8�+�-�  �4�$�H�*�.�1�K �4� �+�=�-�.�4 �4�7�0�8�1�2�+�  �#�4�.�)��� �E �2�0�.�)�-�8�1�.�!�-�$�� ���7�K� �' 
�,� �5�(�,�8�+�-�$�) �4�$�H�*�.�1�2�( �* �'�0�=�!�*�$ �4�0�1�2�(�$�4 �-�(�$ �)�$ �$�5�/�.�-�$�-�0�(�.�-�8�+�-�6 ���.�!�0�� �
 �  ������ �G�. 
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preukazuje, že tokové podmienky neboli vyrovnané, rýchlo sa menili a vplývali 
negatívne na triedenie ������ �	�����1�� �"���1������� ���� �
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vertikálne nepribúda maximálnej ���������������
 �������� ������ �������������������� �� �����
������ �������	���������P��
�1�(�- �6�(�.�9�(�1�5�,�,�� � �(�5�7�,�.�>�/�1�( �6�$ �1�(�3�2�=�2�5�2�9�$�/ �3�5�(�&�+�2�' �'�2 �3�/�<�7�.�2�0�2�5�6�.�N�&�+ �$ �K�(�/�)�2�9�N�&�+ 
�)�>�5�,�A�� �$�/�( �'�2 �)�/�<�K�8 �'�,�6�7�>�/�1�<�&�+ �P�$�6�7�A �1�>�3�/�$�9�2�9�N�&�+ �.�8�M�(�S�2�9 �$ �%�$�=�@�1�2�9�N�&�+ �3�/�>�1�A�� ���2 �-�( 
�9 �6�C�/�$�'�( �6 �9�<�K�K�,�( �2�%�+�$�-�2�9�$�1�N�0 �1�>�=�2�5�2�0�� �M�( �6�3�2�'�1�2�(�2�&�@�1�1�( �3�,�(�6�.�2�9�&�( ���5�$�9�6�.�(�- 
���$�*�8�5�< �6�C �$�.�7�A�9�1�<�0�, �������V�$�0�, �0�,�*�5�8�-�C�5�,�&�+ �1�>�3�/�$�9�2�9 �9�=�'�,�$�/�(�1�N�0�, �2�' �=�'�5�2�-�$ �
�� �, �9�,�$�& 
�.�0�� 

���2�6�A�/�1�( �2�5�*�$�1�,�&�.�@ �6�7�2�3�< �$ �%�$�7�<�0�(�7�5�,�$ �6�3�2�'�1�2�(�2�&�@�1�1�(�+�2 �)�/�<�K�8 

���,�2�*�@�1�1�( �K�7�5�8�.�7�C�5�< �6�C �9 �6�3�2�'�1�2�(�2�&�@�1�1�<�&�+ �3�,�(�6�.�2�9�&�2�&�+ ���5�$�9�6�.�(�- ���$�*�8�5�< �$ �%�5�$�'�/�2��
�9�@�+�2 �3�>�6�0�$ �P�$�6�7�@ �$ �'�2�3�2�6�,�$�S �1�(�%�2�/�, �3�2�'�5�2�%�1�(�-�K�,�( �6�.�C�0�$�1�@�� �����Q�M�( �1�(�3�2�=�1�>�0�( 
�3�B�9�2�'�1�@ �2�5�*�$�1�,�=�0�<�� �3�5�(�%�(�5�>�0�( �2�3�,�6�1�@ �.�/�$�6�,�)�,�.�>�&�,�( ���� ���6�,�4�=�.�,�(�:�,�&�=�$ ���	�������� 
�$ ���� ���/�,�P�.�8 ���	�������� �$ �3�2�.�C�6�,�0�( �6�$ �2 �6�(�'�,�0�(�1�7�2�/�2�*�,�&�.�C �,�1�7�(�5�3�5�(�7�>�&�,�8�� 

�O�$�6�7�2�8 �$ �9�N�=�1�$�0�1�2�8 �2�5�*�$�1�,�&�.�2�8 �6�7�2�3�2�8 �9 �3�,�(�6�.�2�9�&�2�&�+ �1�$�+�2�5 �+�5�8�%�1�C�&�,�&�+ �&�<�.�/�2�9 
�%�2�/ �������������
���� �6�3�� ���7�$�%�� �!�!���! �$ �!�!�!�� �/�2�.�� ���2�'�%�,�(�S�$�1�6�.�N ���,�&�.�2�9���/�2�0�� ���8�'�A�1���=�>��
�5�(�=���� ���'�( �2 �6�7�2�3�< �S�$�+�.�2 �5�2�=�2�=�1�$�7�(�S�1�@�� �.�5�8�+�2�9�,�7�@�� �9�(�5�7�,�.�>�/�1�( �6�$ �7�2�P�,�$�&�( �'�2 �K�3�,�5�>�/�1�<�&�+ 
�9�=�2�5�2�9�� �J�3�,�5�>�/�< �6�$ �8�3�A�1�$�/�, �1�$ �&�(�1�7�5�>�/�1�< �.�$�1�>�/�,�. �'�9�A�+�$�-�C�&�, �6�$ �. �9�5�&�+�8 �9�5�6�7�9�< �3�,�(�6�.�2�9�&�$�� 
���5�*�$�1�,�=�0�8�6 �%�2�/ �+�(�0�,�6�(�6�A�/�1�< ���3�2�/�<�&�+�@�7�� �7�<�3�8 �'�1�2�9�@�+�2 �3�2�M�,�(�5�$�P�$�� �.�7�2�5�N �9�(�5�7�,�.�>�/�1�( 
�=�+�2�5�$ �1�$�'�2�/ �K�3�,�5�>�/�1�( �=�$�5�(�=�>�9�$�/ �/�$�/�2�.�<�� � �,�$�M�( �6�$ �6 �*�5�$�'�$�P�1�N�0�, �$ �P�$�6�7�(�-�K�,�( �6 �%�(�=�K�7�5�8�.��
�7�C�5�1�<�0�, �9�5�6�7�9�$�0�, �3�,�(�6�.�2�9�&�2�9 �'�2 �	 �0 �+�5�C�%�.�<�� ���%�$ �9 �-�(�'�1�2�0 �3�5�A�3�$�'�( �6�$ �K�3�,�5�>�/�< 
�3�5�(�5�(�=�>�9�$�/�, �&�(�= �3�,�(�6�.�2�9�&�( �$ �3�2�.�5�$�P�2�9�$�/�, �9 �A�/�2�9�5�,�� 

�"�5�,�(�'�.�$�9�N�0 �7�<�3�2�0 ���7�$�%�� �!�!�!���������/�2�.�� ���8�'�A�1���=�>�5�(�=�� �%�2�/�, �3�$�3�5�6�.�2�9�,�7�( �= �&�(�1�7�5�$ 
�5�2�=�%�,�(�+�$�9�@ �5�2�9�1�@ �5�C�5�.�< ���� �0�0 �+�5�8�%�@�� �3�5�$�9�,�'�(�/�1�( �6�$ �5�2�=�K�,�5�8�-�C�&�(�� �2�5�1�$�0�(�1�7�2�9�$�1�@�� 
�3�2�'�2�%�$�-�C �6�$ �7�<�3�8 �������	�����
�������������1�2�9�� �6�3�(�&�� ���6�,�#�=�.�,�(�:�,�&�= ���	���������� ���C�5�.�<�� �$�.�2 �$�- 
�&�(�1�7�5�>�/�1�( �-�$�'�5�%�� �6�C �9�<�3�/�1�(�1�@ �.�2�1�7�5�$�6�7�1�2�8 �)�/�2�9�,�7�2���3�,�(�6�P�,�7�2�8 �=�(�/�(�1�2�6�,�9�2�8 �+�0�2�7�2�8�� 
�3�2�'�S�$ �P�2�+�2 �6�$ �S�$�+�.�2 �5�2�=�3�2�=�1�$�-�C �9 �3�,�(�6�.�2�9�&�2�&�+�� ���R�M�.�$ �5�C�5�2�. �2�' �6�7�5�(�'�8 �'�2�6�$�+�2�9�$�/�$ 
�����F���� �&�0 �$ �+�8�6�7�2�7�$ �1�$ �3�/�2�&�+�8 �
 �; �
 �&�0 �9�2 �9�=�'�,�$�/�(�1�2�6�7�, �
�� �&�0 �2�' �&�(�1�7�5�>�/�1�(�+�2 �-�$�'�5�$ 
�%�2�/�$ �
�F���� �L�,�9�2�P�A�&�+ �5�$�'�,�>�/�1�( �=�'�2�/�$ �1�$�+�2�5 �6�<�6�7�(�0�$�7�,�&�.�< �3�5�(�M�,�(�5�$�/ �P�(�5�6�7�9�2 �3�5�,�1�(�6�(�1�N 
�3�,�(�6�2�.�� ���2�&�, ���� ���6�,�$���=�.�,�(�:�,�&�= ���	�������6�7�5�� ���	���� �8�9�>�'�=�$ �6�7�2�3�< �/�(�1 �=�2 �6�3�2�'�1�(�- �3�/�2�&�+�< 
�3�,�(�6�.�2�9�&�$�� �1�$�K�( �1�>�/�(�=�< �8�.�$�=�8�-�C�� �M�( �9�N�9�2�- �M�,�9�2�7�1�(�- �P�,�1�1�2�6�7�, �2�5�*�$�1�,�=�0�8 �%�2�/ �0�2�M�1�N �/�(�1 
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báze najhrubšieho litosómu v až vyše 100 m hrubom a 4 km dlhom páse brekcií 
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The latest results were published by F. Ricci Lucchi (1975), E. Mutti andF. Ricci Lucchi (1972), 
R. Walker and E. Mutti (1973), V. R. Normark (1970), and R. Marschalko (1975) in our 
country. 

Facial analysis was performed on the sandstone complex of Oravská Magura (tbe Magura sandstones 
— M. Potf aj 1981). Th Magura sandstones build up the mountain ridge of the Oravská Magura and the 
Kubínska Hora. Eastward they plunge beneath the Neogene of the Oravská panva (basin) to emerge again 
atNowyTarg(denotedhereas the Jaszcze sandstones by M. Cie,szkowski etal. 1975). On the west, the 
Magura sandstones are tectonically confined by the Zázrivá sigmoid. We also analýze d sandstones from 
the belt between the towns Námestovo and Breza, and sandstones forming a slice in the Klippen Belt. 
They are included in the Magura sandstones. The maximal thickness of the lithosome is 1600 m. The 
Lower Eocéne age of the sandstones was indicated by microfauna and nannoplankton. At its base the 
lithosome is confined tectonically. The sandstone complex passes upwards into the Middle Eocéne flysch. 
The sandstone/claystone ratio is high: 5:1—20:1. 

We distinguished there types of megarhythms in the Magura sandstones lithosome: 
1. thickening upward, 
2. fining upward, 
3. mixed. 
1. Thickening upward megarhythms. Their total thickness is 2—16 m and the number of beds 3—7. 

In the Jasenica quarry even 6 megarhythms deposited above each other to form a progradational 
sequence. Sedimentary structures show characteristic sequence formed by the gradually fading out 
turbidity currents. A complete Bouma interval is only in 30% of sandstone beds. About 45% of beds háve 
only gradation interval T„ partly of the „coarse tail" type (G. W. Middleton 1967) and partly 
progressive sorting according to grain size. 45% of beds show structureless bedding. Only 30% of graded 
beds háve parallel (T,_t,) or current-ripple lamination ( T M Tb-c). The sandstones are poorly sorted, 
coarse-grained. According to the classification by R. Walker —E: Mutti (1973)they belongtotheB-2 
facies association emplaced in the middle part of the depositional fan (suprafan; W. R. Normark 1970), 
dissected by channels. 

Sandstones with lenses of fine-grained conglomerates were most likely transported by high density 
turbidity currents or sandflows in the upper part of the depositional fan. We assume that both the graded 
and the structureless sandstones resulted from a rapid deposition and so there was no tíme to form 
laminát ed intervals from the subsequent grain f ractíon. Scattered shallow scour marks on the base of beds 
are indicative of turbulent abtlity of currents. Relative continuity of beds and absence of small erosional 
channels are characteristic of the middle part of the depositional fan. 

On the apex of submarine channel, the flows accumulate sand in the form of fiat lobes with low convex 
reliéf. When the thickness of layers increases the megarhythm ends up and the flow passes into the area 
between the adjacent lobes. In the �������7�� �&�� �+� �� �'�)���-�!�&�,�* �#�&���� �+� �� �����'�&�*�!�+�!�&�% �&�� �'���#�!�+���* ���&�%�+�!�%�,���* �.�!�+�  
�&�������*�!�&�%���# ���/�+���%�*�!�&�% �&�� �$���)���!�%���# �'���)�+�* �&�� �+�,�)���!���!�+�0 ���,�)�)���%�+�* ���#�&�.�!�%�� �+� �)�&�,���  �+� �� �$���!�% ��� ���%�%���#�� 

�
�� ���!�%�!�%�� �,�'�.���)�� �$�������)� �0�+� �$�*�� ���% �+� ���*�� �$�������)� �0�+� �$�* �+� �� �+� �!���" �������*�� ���&���)�*�������)���!�%���� �&�% �+� ���!�) �����*���� 
���)�� �)���'�#�������� �,�'�.���)�� ���0 �+� �!�%�%���) ���
���4���� ���$�� �������* ���%�� �+� �� �*���� �)���+�!�& �������)�����*���*�� �������* �&�% �+� �� �����*�� �&�� 
�$�������)� �0�+� �$�* �)���%���� �,�' �+�& ���4�
 �$�� �*�����)�����#�0 �+�& �� �$ �!�% �+� �!���"�%���*�*�� ���&�$�� �������* � �1�-�� �!�%�-���)�*�� ���)�����!�%�� �.� �  
�'�������#���* ���%�� ���)���%�,�#���* � �!��� ���) �����&�-�� �+� �� �����*���� ���*�,���#�#�0 �!�+ �.���* �!�$�'�&�*�*�!���#�� �+�& ���#���*�*�!���0 �+� �� �+� �!���" �������* ���0 �$�����%�* 
�&�� ���&�,�$�� �!�%�+���)�-���#�*�� ���&�$�� �������* ���)�� ���$���#�����$���+���� �.�!�+�  ���!�*�+�!�%���+�#�0 �!�$���)�!�����+�� ���)�)���%�����$���%�+ �&�� �'�#���+�0 �'���)�+�!���# ���* 
�!�% �+� ���!�) �+� �!���"���) �'���)�+�� ��� �� ���*�&���!���+�!�&�% �&�� �*�+�)�,���+�,�)���* �$���0 �!�%���!�����+�� �+� �� �&�)�!���!�% �&�� �*���%���*�+�&�%���* ���)�&�$ � �!���  �����%�*�!�+�0 
�+�,�)���!���!�+�0 ���,�)�)���%�+�* �!�% �+� �� �,�'�'���) ���#�&�. �)�����!�$���� 

���)���(�,���%�+ �!�%�+���)�����#���+�!�&�%�* �&�� ���!�%�����)� �0�+� �$�!�����# ���#�0�*���  �����4�	�� �$ �+� �!���"�� �!�%�+���)�)�,�'�+ �+� �� �*���(�,���%���� �&�� �+� �!���" 
�$�������)� �0�+� �$�*�� ��� ���0 �����#�&�%�� ���$�&�%�� �#���-���� �&�) �+���)�)������ ���!�%�+���)��� ���%�%���#�� �����'�&�*�!�+�*�� �����%���*�+�&�%���* �&�� �+� �� �!�%�+���)�����#����
�+�2�&�%�* � �1�-�� �$�&�*�+�#�0 �&�%�#�0 � �!��� ���) ���&�,�$�� �!�%�+���)�-���#�* �������� ������ ��� ���)�� �!�* �%�& ���)�)���%�����$���%�+ �&�� �������* �������&�)���!�%�� �+�& 
�+� �!���"�%���*�*�� ��� �� ���!�%�!�%�� �,�'�.���)�� �$�������)� �0�+� �$�* ���&�)�$���� �!�% �+� �� �$�!�����#�� �&�� �+� �� �*�,���$���)�!�%�� �����% ���!�*�*�����+���� ���0 ���)�&���� 
���%�� ���!���+ ��� ���%�%���# ����� ���%�%���#�*���� 

���� ���!�/���� �$�������)� �0�+� �$�*�� ���+ �+� �� �������!�%�%�!�%�� �+� ���0 � �1�-�� �+���� �+� �!���"���%�!�%�� �,�'�.���)�� ��� ���)�����+���)�� �+� ���% �� �����)�+���!�% 

�	�	�� 



maximum is followed by fining of beds and the megarhythm f ades out. Influence of tectonic activity on 
mixed megarhythms is possible. The mixed megarhythms are likely to háve formed in places of continuous 
lateral migration of the channel looking for the most favourable gradient curve. It is also indicated by 
variable paleocurrent directions in comparatively stable facies of the fan. 

Thickening upward megarhythms are dominánt (63%) in the zóne Jasenica—Breza and in Podbiefan-
ský Cickov, whereas they are less frequent in the centrál ridge (43%) where the fining upward 
megarhythms are dominánt. So we presume the axial part of the submarine fan to háve been passing over 
the Oravská Magura. 

Decreasing size of pebbles and granules in tTansport di rcction has been known for long. We measured 
size (A axis) of 10 largest pebbles in coarse-grained sandstones and presented their valuation in a map. 
Large pebbles concentrate mostly in the axial part of the Oravská Magura Mts. whereas the 2—3 times 
smaller pebbles are in external parts. The size of the largest pebbles does not exceed 20 mm. 
Paraconglomerates, characteristic of the top parts of the fan adjacent to the source, where not found. 

If we admit that the decrease of the size of pebbles is proportional to the fan slope and to transport 
direct i on, the decrease of size in a part of the centrál ridge of Oravská Magura followed in flow direction is 
so slow that a 3—5 times greater dištance in upcurrent direction will be necessary for the maximum size of 
pebbles to increase 2—3 times. This is in accordance with the above discussed opinion: that a) the 
sandstones deposited in the centrál part of the deep sea fan, b) they resulted from the transport of sands 
from great dištance s and c) they do not represent facies related to the source zóne (base of slope). 
Measurements of oriented current structures resulted in quite new dáta on transport direction and 
deposition in basin in the Lower Eocéne. In the Jasenica—Breza belt the ENE-SW transport direction is 
dominánt. In the area N of Vasilov the preferred orientatíon of the current systém was 
N (NNE—S (SSW). It crossed with the previous one. A complex of measurements on the main mountain 
ridge of Oravská Magura resulted in three components: NW—SE, N—S, and ENE—WSW (SW). The 
variableness may partly be due to stratigraphy and partly to different types of measured structures. For 
example, measurements of imbrications revealed mostly N—S directions in contrast to measurements of 
erosion marks on the base of beds oriented more from NE to SW. The radial dispersion is controlled by the 
fan topography and by the flow meandering in its uplifted axial part. 

The Magura sandstones formed in a stable extensive deep sea fan whose topography was dissected by 
a broad and shallow channel (10—25 km). Turbidity currents built up a complicated systém of terraces 
and longitudinal embankments in the channel. Continuity of facies, thickness of the lithosome (1600 m) 
and paleocurrent systém are indicative of a flysch basin open to SW and across the present Klippen Belt. 

Source area of the Magura sandstones. Lithic arenites with high content (45—75%) of quartz, 
f eldspars (8—15 %), 10% and more of matrix, represent the basical type of rocks. Among rock f ragments 
most frequent are muscovite-chlorite-sericitic phyllites, less frequent are granites and scarce or absent 
carbonates and tests of organisms. Owing to recycling the quartz grains are quite well rounded. 

Cordilleras of the Pieninian geosynclinal systém (R. Marschalko 1975) with presumable basic and 
acid magmatites, with dominánt carbonate rocks and scarce granites, crystalline schists, quartz, ceased to 
exist in the Upper Cretaceous tíme, so they cannot be regarded as sources of clastic materiál. The 
Inner-Carpathian area was consolidated by the Upper Cretaceous orogeny and it is most likely to háve 
had its major part emerged in the Lower Eocéne. The nappe cover was too thick to be able to produce 
other detritus than carbonate. Monomict facies of the �����6�%�+ ���%�$���"�%�#���'���)���(�� ���$�� �(���$���(�)�%�$���( ��� �������'���$�) ���'�%�# 
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running from N or NW diagonally to the klippen structures. If the systém represents the depositional axis 
identic with the axis of the deep sea fan, then it is indicative of a basin open into the area of the Klippen 
Belt. 

c) The klippen structures extend partly beneath the Magura area (M. Potf a j 1979). If the source zóne 
divided the Magura Flysch from the Klippen Belt, klippen elements would hardly exist N of the zóne. 

The Magura sediments deposited on the folded Pieninian substratum. 
d) The primáry deepsea fan was wider than 60 km. The results of investigations are indicative of 

tectogenic amputation of the left (SE) part close to the middle of the deep sea fan, and the left margins on 
the contact with the Klippen Belt. The source area is presumed to háve been in the E (NE) extension 
(50—100 km) of the Magura basin. There are no proofs about the source area to háve been in the close 
vicinity of tbe Oravská Magura. 

Explanations of Figures 

Fíg. 1 Geological map of the Oravská Magura Mts. (simplified: M. Potfaj 1981) 
Fíg. 2 Schematical geological section trough the area of the Oravská Magura Mts. (M. Potfaj 1981) 
1 — Middle Eocéne and Upper Eocéne sequences (including the Malcov beds), 2 — Magura 
sandstones (Lower Eocéne), 3 — klippen „cover" (Middle and Upper Cretaceous, flysch and marls), 4— 
klippes (Jurassic—Lower Cretaceous). 
Fig. 3 Diagrams of sandstone (shale ratio, channelised and le vee facies: Lower Eocéne flysch megacycies 
(M. Potfaj — R. Marschalko 1981) 
Fig. 4a, Fig. 4b Detailed lithologicals profiles with evaluation of sedimentary structures 
Fíg. 5 Schéme of distribution of greatest grain diameters in Magura sandstones (R. Marschalko — M. 
Potfaj 1981) 
Fig. 6 Schéme of paleocurrents in lithosome of Magura sandstones (M. Potfaj — R.—Marschalko 1981) 

Fig. 7 Relation between maxima! grain size and bed thickness 
Fig. 8 Relation between maximal grain size and bed thickness 

Explanations of Plates XIX—XXXHI 

Plate XDC 
Thickening upward megarhythm with pelites and thin turbidites dominánt. It ends with thick and 
coarse-grained sandstones. 
Road cut Breza—Námestovo. 

Plate XX 
A thick bed formed by amalgamation of two (three) graded beds. The repeated bedding indkates that the 
bed was formed by several independent flows. 
Road cut Breza. 

Plate XXI 
Lower parallel lamination Tb and current ripple I am ination Tc de veloping gradually from the graded bed. 
Locality: Jasenica. 

Plate XXII 
A set of climbing ripples (Tc) resting sharply on structureless sandstone (T,). Lower parallel lamination 
absent or concealed. 
Locality: Jasenica. 
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Plate XXIII 
Concentration of coarse fraction 4—5 cm above the base of the bed. Inverted graded bedding. Central 
mountain ridge of Oravská Magura. 

Plate XXIV 
Imbrication of platy particles with long axis parallel to the current. Current from the left. Central 
mountain ridge of Oravská Magura. 

Plate XXV 
Armoured clay pebbles in coarse-grained sandstones are indicative of transport from places closer to the 
source with accumulation of coarse clastic dominánt. 
Quarry Breza. 

Plate XXVI 
A swarm of daystone intraclasts with their long axis oriented parallel to the current. The current eroded 
and chipped up clasts from claystones already compacted. 
Quarry Breza. 

Plate XXVII 
A succession of several generations of marks (groove casts, slump casts treatment by pressure). 
Quarry Jasenica. 

Plate XXVm 
A sedimentary fold resulting from downslope slumping of beds. Transport dištance was small. The fold 
axis was perpendicular to movement direction. Tbe fold was modified by pressure. 
Road cut Breza. 

Plate XXIX 
Zoophycus sp. forms broad fiat circular traces with broademng dextrogyre ways in several levels of 

sandstone. Top view (from the top of bed). 

Road cut Budin. 

Plate XXX 
Zoophycus sp. Distínct centrál channel, 1.5 cm in average. Protruding lobes with a tube along margin are 
sinistrogyre. Top view. 
Locality: Quarry Cickov. 
Plate XXXI 
Rhabdoglyphus, straight tubes (75 cm) running out radially from the centre. In regular intervals they 
branch off. Occurence only in turbidites. 
Locality: Budin. 

Plate XXXII 
Taphrhelminthopsis piana (Ks iazk ie wicz) with great amplitudes of meandres. The trace is 2 cm wide. 
Fossil trace on the bottom surface of turbidite is exposed by erosion of claystones. 
Locality: road cut Breza. 

Plate XXXIII 
Traces of uncertain origin in claystones. Originally oval particles arranged in a circle. 
Locality: Jasenica quarry. 
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Výskyt stredného oligocénu v paleogénnych sedimentoch Horehronia 
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ale bol splavovaný aj z kontinentu. Takéto pomery bývajú obvykle v polopríbrež-

ných vodách. 
Spôsob zachovania teda tiež indikuje polopríbrežný biotop nanoflory. 

Porovnanie s inými asociáciami 
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Zoltán Schmidt 

Biostratigrafia kvartémych sedimentov v profile sondy M H - 1 
v Malej nad Hronom (Podunajská nížina) 
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Kvalitatívno-kvantitatívna analýza malakofauny je nasledovná: 

1. Va/vafapu/che//a(Stud.) 0,39 % 
2. Fagotiaacicularis(FéT.) 0,13% 
3. Lymnaeapalustrís(Mu 11.) 0,26 % 
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41. Helicopsisstríata(Mú\l.) 3,47% 
42. cf. Helicopsis striata {MiiU.) 0,26% 
43. Monachoidesrubiginosa (A.Sch.) 0,13% 
44. Tríchiad. hispida(L.). 0,39% 
45. cf. Trichiahispida(L.) 0,13% 
46. cf. Trichiasp 0,13 % 
47.Heliddaediv.sp 0,90% 
48. d.Hiliddaedi\.sp 0,26% 
49. Hiliddaesp 0,13% 
50. Pisidium sp '. 0,26% 
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biotop otvoreného rázu krajiny, bez drevín (O, resp. O—V), od vlhších lúk po step 
(57,15 %). Akvatickému životnému prostrediu (SV, B, Bp) prislúcha 14,29 %. 
Rovnakým percentom je zastúpený aj mezofilný biotop (M). To isté percento 
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�� �6�8�'�,�3�1 �'�,�0�%�(�2�3�1 �4�3�(�2�)�&�@ �6 �5�B�<�2�3�8 �-�2�7�)�2�<�-�7�3�8 �5�)�0�%�7�@�9�2�) �7�)�4�0�)�.�J�@�'�,�� �2�%�.�1�> �9�J�%�/ 
�9�0�,�/�L�'�, �9�L�/�;�9�3�9 �6�9�)�(�M�@ �(�5�8�,�3�9�? �<�0�3�K�)�2�-�) �1�%�0�%�/�3�*�%�8�2�; �9 �6�)�(�-�1�)�2�7�3�'�, �4�5�9�)�.�� �(�5�8�,�)�.�� 
�7�5�)�7�)�. �% �J�7�9�5�7�)�. �9�<�3�5�/�; �9 �6�4�3�(�2�)�. �)�7�=�K�- �P�%�K�3�&�2�)�. �6�7�)�2�; �6�3�2�(�; �������� �����������F�	������ �1�� 
�% �4�3�1�)�5 �%�/�9�%�7�-�'�/�L�'�, �% �6�8�'�,�3�<�)�1�6�/�L�'�, �&�-�3�7�3�4�3�9�� ���)�(�2�3 �- �(�5�8�,�? �6�% �9 �.�)�(�2�3�7�0�-�9�L�'�, 
�,�3�5�-�<�3�2�7�3�'�, �9�L�5�%�<�2�) �1�)�2�@�� ���5�9�C �9�<�3�5�/�8 �����������F�������� �1�� �'�,�%�5�%�/�7�)�5�-�<�8�.�) �4�5�)�9�%�,�% 
�6�8�'�,�3�<�)�1�6�/�)�. �1�%�0�%�/�3�*�%�8�2�;�� �1�)�2�3�9�-�7�) �7�%�/�L�'�, �(�5�8�,�3�9 �%�/�3 �.�) �1�)�5�-�(�-�3�2�=�0�2�; �4�5�9�3�/ 
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������ ������������������ �����5�%�4������ �4�3�2�7�-�'�/�3�1�)�5�-�(�-�3�2�=�0�2�; �)�0�)�1�)�2�7 ������������������ �����!�������� 
�����-�-�0�0���� �% �6�7�5�)�(�3�)�8�5�A�4�6�/�; �4�5�9�3�/ ���������������������������!������ �����C�0�0������ �/�7�3�5�? �6�9�3�5�2�) �(�3�/�8�1�)�2��
�7�8�.�C �6�8�'�,�C �/�0�@�1�8�� �2�%�( �(�5�8�,�1�- �K�-�.�C�'�-�1�- �9�3 �9�3�(�2�3�1 �4�5�3�6�7�5�)�(�@ �F �4�%�0�)�%�5�/�7�-�'�/�L�1 
�4�5�9�/�3�1 ������������ ���������������������� �����-�0�@������ �,�3�0�%�5�/�7�-�'�/�L�1 ���% �&�3�5�)�3���%�0�4�@�2�6�/�;�1�� �4�5�9�/�3�1 
��� ������������ ������������������ �����?�5������ �(�5�8�,�= �9�<�3�5�/�% �����������F���������1�� �<�%�M�@�2�% �1�%�P �4�5�)�9�%�,�8 
�%�/�9�%�7�-�'�/�)�. �*�%�8�2�;�� ���5�@�7�3�1�2�3�6�P �,�3�0�%�5�/�7�-�'�/�?�,�3 �)�0�)�1�)�2�7�8 �������������������� �����
���!���� ���� �8 �������� 
�'�)�0�/�3�1 �<�5�)�7�)�O�2�) �4�3�8�/�%�<�8�.�) �2�% �4�3�1�)�5�2�) �7�)�4�0�)�.�J�-�8�� �2�%�.�1�> �9�J�%�/ �9�0�,�J�-�8 �*�=�<�8 �'�,�0�%�(�2�?�,�3 
�3�&�(�3�&�-�%�� �3 �/�7�3�5�3�1 �2�=�6 �4�5�)�6�9�-�)�(�M�% �4�5�)�(�3�9�J�)�7�/�L�1 �4�5�@�7�3�1�2�3�6�P �)�8�5�3�6�-�&�@�5�6�/�)�,�3 �4�5�9�/�8 
���������������������� �����
�������������� ������� �'�,���� �9 �7�)�.�7�3 �9�<�3�5�/�)�� ���=�0�)�< �8�0�-�7�; �8�9�)�(�)�2�?�,�3 �(�5�8�,�8 
�/�3�'�,�0�-�/�3�4�; �2�)�9�;�0�8�M�8�.�) �%�2�- �)�:�-�6�7�)�2�'�-�8 �0�8�K�2�?�,�3 �0�)�6�%�� �2�%�.�1�> �/�)�( �6�- �/ �7�)�.�7�3 �C�9�%�,�) 
�4�5�-�&�)�5�-�)�1�) �%�. �2�=�0�)�< �/�0�%�8�<�@�0�-�) �9 �7�)�.�7�3 �9�<�3�5�/�)�� ���5�@�7�3�1�2�3�6�P �4�3�2�7�-�'�/�?�,�3 �4�5�9�/�8 �������������� 
���������������!�� �����?�5���� �.�) �7�8 �2�)�4�5�)�6�9�)�(�M�-�9�=�� �"�0�-�7�% �6�)�1 �%�/�-�6�7�) �6�4�%�(�0�% �< �,�3�0�3�'�?�2�2�;�'�, 
�6�)�(�-�1�)�2�7�3�9�� 

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

�P�% �3�&�'�,�=�(�<�%�2�-�)�� �,�3�'�- �%�. �1�)�2�J�-�2�3�9�?�,�3 �<�%�6�7�C�4�)�2�-�% �)�8�5�3�6�-�&�@�5�6�/�)�,�3 �4�5�9�/�8 �������������� 
������������������ ��� �7�8�(���� �% �	������������ �'�*�� ���������������� ���������� �4�3�7�3�1 �%�. �6�7�5�)�(�3�)�8�5�A�4�6�/�)�,�3 �)�0�)�1�)�2�7�8 
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— je uuaany a vinši. iNas predpoklad potvrdzujú aj ostatné druhy, ktoré sa našli 
v tejto vzorke. Sú to: Planorbaríus comeus (L.), Planorbis planorbis (L.), Anisus 



spirorbis (L.), Gyraulus acronicus (Fér.). Bývajú roztrúsené v usadeninách teplých 
i studených období. Sú to �7�=�K�H�+�0�1�6 �&�3�6�*�:�� �-�5�1�3�> �.�1�-�<�.�0�' �0�<�,�&�'�/�' �#�, �7 �4�2�3�#�H�+�#�%�*�� 
�2�1�5�1�/ �$�: �H�.�1 �1 �$�#�3�+�0�0�> �4�2�3�#�H�' �6�2�3�1�4�5�3�'�& �4�A�7�3�4�5�7�+�# �*�0�'�&�1�;�'�/�' �; �6�7�'�&�'�0�>�*�1 
�+�0�5�'�3�H�5�#�&�+�<�.�6 �4�-�1�3�>�*�1 �8�6�3�/�6�� �  �1�2�+�4�' �4�'�&�+�/�'�0�5�1�7 �4�2�1�/�?�0�#�0�J ���#�.�1�6�;�-�1�7 �2�3�'�&�2�1�-��
�.�#�& �2�@�7�1�&�0�>�*�1 �4�2�.�#�%�*�6 �/�@�I�' �����O �7 �2�3�?�2�#�&�' �5�1�*�5�1 �*�1�3�+�;�1�0�5�6 �1�2�1�&�4�5�#�5�0�'�0�J�� ���1�-�6��
�/�'�0�5�6�,�'�/�' �*�1 �0�'�2�3�?�5�1�/�0�1�4�O�1�6 �/�=�-�-�J�H�1�7 �7 �0�#�&�.�1�I�0�'�, �7�3�4�5�7�' ���	�	�������D�	�	������ �/�� �# �7�1 
�7�3�4�5�7�' �7 �2�1�&�.�1�I�? ���	�
���	���D�	�
���
�� �/�� �1�4�'�/�0�<�4�5�'�, �7�;�1�3�-�: ���	�	�������D�	�
���	�� �/���� 

�����M�/�+ �;�#�6�,�?�/�#�7�J �,�' �7�J�7�1�, �/�#�.�#�-�1�(�#�6�0�: �7 �4�2�3�#�H�+ �&�3�6�*�>�*�1 �8�6�3�/�4�-�>�*�1 �H�5�#�&�+�<�.�6 
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���D�	�	������ �/���� �"�,�#�7�0�' �7 �N�1�/ �7�:�K�.�'�0�?�/�' �4�5�#�3�H�? �# �/�.�#�&�H�? �7�J�7�1�,�� �0�#�2�1�&�+�7 �7�J�3�#�;�0�' 
�2�3�'�&�'�.�'�0�J �(�#�6�0�+�4�5�+�%�-�: �4�5�'�3�+�.�0�J�/ �*�1�3�+�;�1�0�5�1�/ �4 �0�<�;�0�#�-�/�+ �2�'�&�1�)�'�0�>�;�: 
�����������D�������� �/���� ���5�#�3�H�+�# �(�#�6�0�#�� �4�5�3�+�#�5�1�7�<�� �4�# �1�-�3�'�/ ���������
���������� �������������� �����A�.�.���� 
�2�3�'�&�4�5�#�7�6�,�' �7 �4�2�3�+�'�7�1�&�' �5�'�2�.�1�/�+�.�0�'�,�H�?�%�* �2�3�7�-�1�7 �
�������������� �������
���������� �����A�.�.������ �/�'�3�+��
�&�+�1�0�<�.�0�'�*�1 �'�.�'�/�'�0�5�6 �������������� �������������
������ �����5�6�&������ �������������� �������
�������� �������� �# ���0�+�4�6�4 
�������
�������������� �����+�.�?������ ���.�#�&�H�+�# �(�#�6�0�#�� �-�1�.�6�/�'�.�1�7�< �# �4�5�3�+�#�5�1�7�< �����������D�������� �/���� �7 �0�#�&��
�.�1�I�? �+�$�# �-�1�.�6�/�'�.�1�7�< ���
���
���D�������� �/���� �7�:�4�5�3�+�'�&�# �5�'�2�.�1�/�+�.�0�'�,�H�? �&�3�6�* �2�6�2�+�.�: �D �������������� 
�������������
������ �����5�6�&���� �;�# �'�9�5�3�>�/�0�' �4�5�6�&�'�0�1�/�+�.�0�A �2�6�2�+�.�1�7�A �(�#�6�0�6 �D �������������� �������
�������� 
���������������������� ���I�-�� �# �������������� �������������
�� ���I�-�� ���1�4�.�'�&�0�< �/�< �7�'�M�-�A �2�3�'�7�#�*�6 �/�'�&�;�+ 
�2�6�2�+�.�#�/�+ ������ �������
�������� ���������������������� �# ���� �������
������������ � �1 �7�;�1�3�-�' �	�
 �����������D�������� �/�� 
�5�7�1�3�? �( �#�6�0�+�4�5�+�%�-�> �4�2�1�.�1�K�'�0�4�5�7�1 �#�, �7�:�*�:�0�6�5�J�� �7�J�;�0�#�/�0�J �4�2�3�#�H�1�7�J �&�3�6�* �D �4�5�6�&�'�0�1�/�+�.��
�0�J �$�1�3�'�1���#�.�2�?�0�4�-�: �'�.�'�/�'�0�5 �
�������������������
���������������� ���������3������ ���1�.�#�3�-�5�+�%�-�J �2�3�7�1�- ����������
���������� �
���������������� �����<�3�5���� �4�# �7 �1�$�.�#�4�5�+ ���1�&�6�0�#�,�4�-�'�, �0�?�I�+�0�: �2�1�-�.�#�&�< �;�# �7�'�&�A�%�6 �(�1�4�?�.�+�6 
�5�3�'�5�+�'�*�1 �8�6�3�/�4�-�>�*�1 �H�5�#�&�+�<�.�6�� ���' �7�H�#�- �7�J�;�0�#�K�0�J �#�, �2�3�' �+�0�5�'�3�H�5�#�&�+�<�. �!�
������ �5�+�'�I �2�3�' 
�/�.�#�&�H�+�' �2�1�.�1�*�: �&�3�6�*�>�*�1 �8�6�3�/�4�-�>�*�1 �H�5�#�&�+�<�.�6 ��� �� � � �1�I� ' �- �	���������� �� �/�: �4�# �4 �N�1�6�� �0�# 
�5�'�,�5�1 �.�1�-�#�.�+�5�'�� �0�#�,�*�1�,�0�'�,�H�+�' �4�5�3�'�5�<�/�' �2�3�<�7�' �7 �/�.�#�&�H�'�, �2�1�.�1�*�' �&�3�6�*�>�*�1 �8�6�3�/�4�-�>�*�1 
�H�5�#�&�+�<�.�6�� � �1 �7�=�K�H�1�/ �2�1�K�5�' �4�# �1�$�,�#�7�6�,�' �7 �,�'�&�'�0�<�4�5�'�, �7�;�1�3�-�' ���
���
���D�������� �/���� �  �5�'�,�5�1 
�7�;�1�3�-�' �,�' �#�, �0�#�,�4�+�.�0�'�,�H�+�# �2�1�2�6�.�<�%�+�# �7�.�*�-�1�/�+�.�0�'�, �	���
�������� �������������� � � �3�#�2�� �7 �4�1�0�&�' 
�������	�� �" �5�1�*�1 �6�4�A�&�+�/�'�� �I�' �4�'�&�+�/�'�0�5 �5�1�*�5�1 �*�1�3�+�;�1�0�5�6 �4�# �5�7�1�3�+�. �7 �2�1�&�/�+�'�0�-�#�%�* 
�4�5�6�&�'�0�>�*�1 �# �7�.�*�H�+�'�*�1 �2�1�&�0�'�$�+�#�� ���.�' �4�2�3�#�H �7 �2�1�&�.�1�I�? �5�1�*�5�1 �*�1�3�+�;�1�0�5�6�� �5�� � , �� �7 ���L�$�-�' 
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Do tlače odporučil V. Ložek. 
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Explanations to Fig. 2 and table 1: S — steppe, O — open country without woody plants, V — 
hydrophilous elements, M — mesophilous elements; Lp — medium-humid biotopes (partly in forest 
partly in rock conditions), SV - lakes, stagnant waters, TV - rivers, B — marshes, Bp - periodicai 
swamps, + + — typical loess species, + — loes species, (+) — species locally present in loess assemblage, 
x — extinct species. 

Table 1 Findsof fossil molluscs from sediments of the pit MH-1 in Malá n/Hronom. (For explanations see 
Fíg. 2.) 

Explanations of Plates XXXVII—XL 

Plate XXXVIII 
Panoráma of loam pit in brick-kiln in Malá n/Hronom. 

Plate XXXIX 
Loesses of the upper level of the mining wall of the loam pit of the brick kiln in Malá n/Hronom, MH-1 /I. 

Plate XL 

Quaternary sediments in the lower level of the mining wall of the loam pit of the brick kiln in Malá 
n/Hronom, the pit MH-l/II. 

Photographed by Z. Schmidt. 
Translation: E. Jassingerová. 
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Geologické práce, Správy 78, s. 143—167, Geologický ústav Dionýza Štúra, Bratislava, 1982 

Ján Kysela—Róbert Marschalko—Ondrej Samuel 

Litostratigrafická klasifikácia vrchnokriedových sedimentov manín-
skej jednotky 
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Butkovské súvrstvie 

Histór ia: Po prvýkrát použil termín „cementové sliene Butkova" D. Andrl i­
sov (1959). Podrobné litostratigrafické opisy sa nachádzajú v prácach J. Salaja-
—O. Samuela (1966) a M. Rakúsa (1977). 
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obce (2f); Žilina—Závodie, rokliny a zárez cesty na západnom okraji obce (2g); 
Zemiansky Kvasov—rokliny na svahu východne od obce (2h); Horný Moštenec 
—zárez cesty a roklina východne od obce (pri JRD) (2i); dolný Lieskov—zárez 
lesnej cesty východne (2j) a západne (2k) od obce; Slopná—zárezy ciest pri JRD 
(21); Belušské Slatiny—zárez cesty juhovýchodne od obce (2m); �����������P�3�7�=�A�G�@�A�9�-�@ 
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�	�����	�O�2�) �4�5�)�'�,�=�(�<�%�� �4�5�?�4�%�(�2�) �6�% �6�7�5�-�)�(�% �6 �*�0�;�H�3�1�� �/�7�3�5�K �1�= 
�2�3�5�1�=�0�2�) �9�;�9�-�2�8�7�B �7�8�5�&�-�(�-�7�3�9�B �4�3�6�7�8�4�2�3�6�P �7�)�:�7�B�5 �"�%���"�( ���� ���� �� �3 �8�1 �8 ���,�5�B�&�/�% 
�9�5�6�7�-�)�9 �4�-�)�6�/�3�9�'�3�9 �(�3 �
���� �'�1���� �"�5�%�2�6�4�3�5�7 �(�)�7�5�-�7�3�9�>�,�3 �1�%�7�)�5�-�=�0�8 �4�5�)�&�-�)�,�%�0 �3�( �!�# �2�% 
���# �6 �1�-�)�5�2�3�8 �5�3�7�=�'�-�3�8 �4�5�B�(�3�9�>�,�3 �4�3�O�% �/ �����$�� �7�� � . �� �4�5�-�&�0�-�J�2�) �5�3�9�2�3�&�)�J�2�) �6 �4�5�-�)�&�)�,�3�1 
�1�%�2�?�2�6�/�)�. �.�)�(�2�3�7�/�;�� 

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

���3 �9�2�B�7�3�5�2�3�1 �3�/�5�%�.�- �5�3�<�H�?�5�)�2�-�) �1�%�2�?�2�6�/�)�. �.�)�(�2�3�7�/�; �9 �7�<�9�� �.�%�&�0�3�2�3�9�6�/�3���4�5�%�<�2�3�9��
�6�/�)�. �H�8�4�-�2�) ��� �� ���%�5�6�'�,�%�0�/�3�D���� ���;�6�)�0�% �	�������� �.�) �9�5�'�,�2�= �,�5�%�2�-�'�% �6�B�9�5�6�7�9�-�% 
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�2�% �<�=�/�0�%�(�) �1�%�/�5�3�*�%�8�2�; �2�% �6�7�5�)�(�2�K�D�9�5�'�,�2�K �'�)�2�3�1�%�2 ���9 �B�6�)�/�8 ���8�7�/�3�9�D���3�5�2�K 
���-�)�6�/�3�9 �% �9 �3�&�0�%�6�7�- ���%�2�?�2�%���� ���5�- �I�-�0�-�2�) �.�) �<�-�6�7�)�2�K �9�)�/ �'�)�2�3�1�%�2 �% �9 �7�<�9�� �4�5�%�<�2�3�9�6�/�3��
�.�%�&�0�3�2�3�9�6�/�)�. �H�8�4�-�2�) �9�5�'�,�2�K �%�0�&�D�6�7�5�)�(�2�K �7�8�5�@�2 ���4�3�<�5�- �3�&�5�� �
�� ���� �6�M�%�6�7�- �3�&�5�� ������ 
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�# �7�3�1�7�3 �4�5�?�4�%�(�) �9�;�8�J�?�9�%�1�) �<�9�0�=�H�7�2�3�6�7�- �+�)�3�0�3�+�-�'�/�)�. �6�7�%�9�&�; �1�%�2�?�2�6�/�)�. �.�)�(�2�3�7�/�;�� ���)�2�3�1�%�2�6�/�> 
�% �1�0�%�(�H�-�) �6�B�9�5�6�7�9�-�) �6�% �2�3�5�1�=�0�2�) �6�7�K�/�%�.�B �0�)�2 �9 �3�&�0�%�6�7�- �4�5�- ���3�5�2�3�1 ���-�)�6�/�3�9�> �% �!�9�)�5�)�4�'�- ���4�3�5�3�9�2�%�. 
���� �!�=�0�%�.�D���� �!�%�1�8�)�0 �	���
�
���� �7�)�(�% �0�)�2 �9 �7�K�'�,�7�3 �(�9�3�'�, �3�&�0�%�6�7�-�%�'�, �&�8�(�) �0�-�7�3�6�7�5�%�7�-�+�5�%�*�-�'�/�> �6�7�%�2�3�9�)�2�-�) 
�,�5�%�2�-�'�) �9 �7�)�5�>�2�) �4�5�3�&�0�)�1�%�7�-�'�/�>�� �# �3�6�7�%�7�2�K�'�, �4�5�?�4�%�(�3�'�, �2�% �4�3�9�5�'�, �9�;�6�7�8�4�8�.�B �%�/�3 �2�%�.�1�0�%�(�H�-�) �'�)�2�3�1�%�2�6�/�> 
�6�)�(�-�1�)�2�7�;�� �4�5�?�4�%�(�2�) �6�B �9 �7�)�/�7�3�2�-�'�/�3�1 �/�3�2�7�%�/�7�) �6 �1�0�%�(�H�?�1�- �6�B�9�5�6�7�9�-�%�1�-�� 

���9�A�0�- �B�M�)�0�2�>�1�8 �9�;�8�J�-�7�-�8 �9�5�'�,�2�)�. �,�5�%�2�-�'�) �.�)�(�2�3�7�/�; �4�5�- �+�)�3�0�3�+�-�'�/�3�1 �1�%�4�3�9�%�2�? �6�7�%�2�3�9�8�.�)�1�) �,�5�%�2�-�'�8 �2�% 
�4�3�9�5�'�, �'�)�2�3�1�%�2�6�/�K�'�, �6�)�(�-�1�)�2�7�3�9�� 
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Kvašovské vrstvy 

Pomenovanie: ���
���N�% �3�&�'�) �$�)�1�-�%�2�6�/�; ���9�%�6�3�9�� 
�"�; �4�3�9�= �0�3�/ �%�0�- �7�%�� �$�)�1�-�%�2�6�/�; ���9�%�6�3�9 �D �<�=�5�)�< �0�)�6�2�)�. �'�)�6�7�; �% �<�%�0�)�6�2�)�2�K �6�9�%�, 
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� � � � � 	 � � � � � � � � �L�2�> �0�3�/ �%�0�-�7�; �� �$�=�5�)�< �4�3�7�3�/�% �9�.�9�� �3�( ���)�0�8�I�6�/�K�'�, �!�0�%�7�?�2 ���
�&���� �!�0�3�4�2�=�D 

�<�=�5�)�< �0�)�6�2�)�. �'�)�6�7�; �.�8�,�3�<�=�4�%�(�2�) �3�( �3�&�'�) ���
�'���� ���������
�O�3�9�>�D�<�%�0�)�6�2�)�2�K �6�9�%�, �6�)�9�)�5�3�9�K��
�'�,�3�(�2�) �3�( �3�&�'�) ���
�(���� ���0�&�3�/�> �D �/�5�-�J�3�9�%�7�/�% �4�3�N�2�K�'�, �'�-�)�6�7 �2�% �9�K�'�,�3�(�2�3�1 �3�/�5�%�.�- �3�&�'�) 
���
�)���� ���9�L�-�%�5�6�/�3���6�/�%�0�2�K �7�9�5�(�3�I �9 �4�3�0�- �9�K�'�,�3�(�2�) �3�( �3�&�'�) ���
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� � �5 �B�&� / �%�� ���5�)�1�)�2�0�-�9�=�� �9 �5�3�<�1�)�(�<�? �	�D���� �1�� 
� � �- �7�3�*�%�' �- �=�0�2�% � ' � , �%�5�%�/ �7�) �5�- �6�7�- � / �%�� ���9�%�I�3�9�6�/�> �9�5�6�7�9�; �4�3�<�3�6�7�=�9�%�.�B �<�3 �6�9�)�7�0�3�,�2�)��

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

� � �5 �%�2�- � ' � ) �� �!�4�3�(�2�= �% �6�L�%�6�7�- �7�-�)�J �9�5�'�,�2�= �,�5�%�2�-�'�% �I�3�I�3�9�-�)�/ �.�) �3�6�7�5�=�� ���3�/�=�0�2�) 
�4�5�)�'�,�=�(�<�%�.�B �4�-�)�6�/�3�9�'�) �6�1�)�5�3�1 �2�%�,�3�5�� �4�3�<�9�3�N�2�) �(�3 �*�0�;�I�8�� �4�5�?�4�%�(�2�) �4�)�0�-�7�3�9 �4�5�%�<�2�3�9��
�6�/�>�,�3 �6�B�9�5�6�7�9�-�%�� �# �7�K�'�,�7�3 �4�5�?�4�%�(�3�'�, �/�0�%�(�-�)�1�) �,�5�%�2�-�'�8 �2�% �4�3�9�5�'�, �4�3�6�0�)�(�2�)�. �,�5�8�&�I�)�. 
���� �� �1�� �9�5�6�7�9�; �3�5�+�%�2�3�+�>�2�2�;�'�, �4�6�%�1�-�7�3�9 �%�0�)�&�3 �4�6�)�*�-�7�3�9�� 

�#�) � / �� �H�3�I�3�9�/�; �3�5�+�%�2�3�(�)�7�5�-�7�-�'�/�K�'�, �9�=�4�)�2�'�3�9�� �4�-�)�6�/�3�9�'�3�9 �% �<�0�)�4�)�2�'�3�9 �6�% �9�;�6�/�;�7�8��
�.�B �9 �5�A�<�2�;�'�, �6�7�%�7�-�+�5�%�*�-�'�/�K�'�, �B�5�3�9�2�-�%�'�,�� ���%�.�6�7�%�5�I�-�) �6�B �4�-�)�6�/�3�9�'�) �4�5�- ���%�&�0�3�O�3�9�3�1 
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Hrúbka: Približne 300 m. 
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���������� 
�"�7�,�S�) �;�Q�+�0�;�7 �)�<�;�7�9�7�= �2�- �:�;�9�)�;�1�/�9�)�.�1�+�3�? �9�7�@�:�)�0 �;�<�9�E�6�J�:�)�6�;�E�6 �� �� �:�8�7�,�6�Q���� ���1�3�9�7�.�)�<�6�) 
�2�- �<�=�-�,�-�6�A �6�) �7�*�9�A�@�3�< ���� 

� � �9�) �* �7�=�: �3�C �:�G�=�9�:�;�=�1�- 

� " �7�5�- �6�7�=�) �6�1�- �� �"�7�,�S�) �7�*�+�- ���9�)�*�7�=�C �8�9�1 ���?�;�R�1�� 
�%�?�8�7�=�A �4�7�3�) �4�1� ; � ) �� �(�A�9�-�@ �8�7�S�6�-�2 �+�-�:�;�? �2�<�P�6�- �7�, ���9�)�*�7�=�C�0�7 ���������� 
�#�- � . �- �9�- �6�R�6�C �4�7�3�)�4�1�; �?�� ���-�:�6�A �+�-�:�;�) �6�) �0�9�-�*�-�6�1 �:�-�=�-�9�6�- �7�, �7�:�)�,�? ���7�4�1�6�) �����*���� 

�:�=�)�0 �: �9�7�3�4�1�6�)�5�1 �@�A�8�)�,�6�- �7�, �"�9�)�@�6�7�=�)�� �8�9�1 �+�1�6�;�7�9�D�6�- �����+������ 
� � �9 �G�* �3 � ) �� �"�9�1�*�4�1�P�6�- ���	 �5�� 
� � �1�;�7�.�)�+�1�A�4�6�) �+ �0 � ) �9 � ) �3 � ; � - �9 �1 � : � ; �1 �3 � ) �� �$�G�=�9�:�;�=�1�- �;�=�7�9�1�) �:�4�1�-�6�-�� �8�9�1 ���9�)�*�7�=�7�5 �)�2 

�D�4�7�=�1�;�C �=�A�8�-�6�+�-�� �R�-�9�=�-�6�-�2�� �@�-�4�-�6�-�2 �) �@�9�1�-�,�3�)�=�-�2�O�1�- �;�1�-�P �:�1�=�-�2 �.�)�9�*�?�� �(�9�1�-�,�3�)�=�7 �:�) �= �6�1�+�0 
�=�?�:�3�?�;�<�2�G �=�4�7�P�3�? �=�A�8�-�6�)�;�Q�+�0 �8�1�-�:�3�7�=�+�7�= ���J�
�	 �+�5 �0�9�<�*�C�� �!�*�:�)�0 �5�)�3�9�7�3�7�5�8�7�6�-�6�; 
�= �8�-�4�1�;�7�+�0 �,�7�3�<�5�-�6�;�<�2�- �8�9�1�-�5�-�9 �@ �,�=�)�6�A�:�;�1�+�0 �)�6�)�4�Q�@ ������ �!�R�3�) �?�J�#�� � � � ) �9� : �+�0�) �4�3�7 
�
�����
���� 

�$�1�) 
���
���	�� 
�%�K�	�� 
���-�! 
���-���	�� 

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

���/�! 
���)�! 
�����! 
�  � ) � � �	 

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

�� �%�A�;�7 �4�7�3�)�4�1�;�) �2�- �@ �<�=�-�,�-�6�Q�+�0 �6�)�2�8�9�D�:�;�<�8�6�-�2�O�1�) �) �6�)�2�4�-�8�O�1�- �7�,�3�9�?�;�A�� ���7�4�) �*�? �=�0�7�,�6�-�2�O�1�) �)�3�7 �;�?�8�7�=�A 
�4�7�3�)�4�1�;�)�� �)�=�O�)�3 �=�0�7�,�6�Q �;�7�8�7�/�9�)�.�1�+�3�Q �6�A�@�7�= �= �2�-�2 �*�4�D�@�3�7�:�;�1 �2�- �<�P �8�7�<�P�1�;�Q �8�9�- �1�6�G �&�;�7�:�;�9�)�;�1�/�9�)�. �1�+�3�G �2�-�,�6�7�;�3�<�� 
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Litofaciálna charakter is t ika: Súvrstvie Hlbokého je vytvorené z flyšových 
sedimentov a �	�����������
�� �4�����1���� �����"���������������( �"�%���% �� �)�����$���� �! �$�����+�������� �������!�"�������"�% �� �������	�3���"�( 
�$�'���������� �!�+ �&� �����������$�(�� ������������ �$�� �����%�1���$���� �!�+�$� �!�"�$�) �!�+ ���*�$�������� ������� ���1�����( �� �"�����$���1����
���(�� ���$���"�$�'�$�����+ ���� �2���"�������������� �
� �� ��� �������$���� �����!�����#���+ ����� �����% �� �
���5���( ����� ��������������� �% 
��� �+������ �$� �!�"�����$ �!�� �������%���#���� ���� �� ���� ������ ������ �
�����!�����$���� �!�+ � ���$�������� �!����� �������( ������ 
���������"�%�� �!�# �$�'���������"�(�� �����������&� �����( ���2 �!�"� ���������&�����(�� �&� �����������$�� ��� �����������(�������� �����!�����#���+ 
��� �+�����# �	 ���2 ������ ������ �
���&���!�"�'�$�����+ �& �+�����������$ ����� �������'�"���$ ���
�-�	�
 ���� ��� �������6�� 



35—53 %, úlomkov kyslých vulkanických hornín (do 7 %), živcov 0,5—2 %. Sú to 
litické pieskovce. �S�%�M�/�? �1�-�2�)�5�=�0�; �6�C �<�%�6�7�C�4�)�2�? �7�8�5�1�%�0�@�2�3�1�� �<�-�5�/�A�2�3�1 �% �5�8�7�-�0�3�1�� 
���5�+�%�2�3�+�?�2�2�) �4�-�)�6�/�3�9�'�) �% ���	�����O�-�7�? �9�=�4�)�2�'�) �<�-�6�7�)�2�? �2�% �0�3�/�%�0�-�7�=�'�, ���5�%�&�3�9�?�� ���3�4�%�2�-�'��
�/�N �4�3�7�3�/ �% ���0�&�3�/�? ������ �!�%�1�8�)�0�F���� ���3�5�<�%�F���� � � �B�, �0�) �5 �	�����
�� �3�/�5�)�1 �7�3�,�3 
�3�&�6�%�,�8�.�C �C�0�3�1�/�; �����	�������� �� �����������������
�
���
�����	�� �	�����	���� �������� ���������
�� �����������	�������
�����	���������� 
�������	�������
�� �
���������� �� �����Q�/�? �*�3�5�%�1�-�2�-�*�)�5�;�� ���-�)�6�/�3�9�'�3�9�3���6�0�-�)�R�3�9�N �4�3�1�)�5 �6�% �4�3�,�;�&�8�.�) 
�1�)�(�<�- �,�3�(�2�3�7�%�1�- �����
���F�	�������� 

�!�/�C�1�%�1�) �6�)�(�-�1�)�2�7�=�5�2�;�'�, �7�)�:�7�C�5 �4�3�8�/�=�<�%�0�3�� �M�) �+�5�%�(�%�O�2�? �<�9�5�6�7�9�)�2�-�) �(�3�/�3�2�'�% 
�9 �,�5�8�&�K�@�'�, �9�5�6�7�9�=�'�, �.�) �<�5�-�)�(�/�%�9�? �% �.�) �2�%�,�5�%�(�)�2�? �&�)�<�K�7�5�8�/�7�C�5�2�;�1 �-�2�7�)�5�9�%�0�3�1�� �%�0�)�&�3 �.�) 
�2�% �&�=�<�) �9�5�6�7�9�; �9�;�9�-�2�8�7�N �0�)�2 �-�2�7�)�5�9�%�0 �6�4�3�(�2�)�. �4�%�5�%�0�)�0�2�)�. �0�%�1�-�2�=�'�-�) �F �"�&�� ���%�( �2�@�1 �.�) 
�4�5�@�7�3�1�2�N �-�2�7�)�5�9�%�0 �4�5�C�(�3�9�3�O�)�5�-�2�3�9�)�. �0�%�1�-�2�=�'�-�) �"�'�� �# �7�)�2�K�@�'�, �9�5�6�7�9�=�'�, ���� �	�� �'�1�� �'�)�0�= 
�9�5�6�7�9�% �3�&�6�%�,�8�.�) �0�)�2 �7�)�2�7�3 �-�2�7�)�5�9�%�0�� �$�=�/�0�%�(�2�N�1 �% �'�,�%�5�%�/�7�)�5�-�6�7�-�'�/�N�1 �<�2�%�/�3�1 �*�0�;�K�8 �.�) 
�4�3�6�7�8�4�2�? �4�5�-�&�C�(�%�2�-�) �4�5�-�)�1�)�5�2�)�. �,�5�C�&�/�; �4�-�)�6�/�3�9�'�3�9 �% �8�&�C�(�%�2�-�% �6�0�-�)�R�3�9�)�. �<�0�3�M�/�; 
�3�(�6�4�3�(�8 �2�%�,�3�5�� �#�)�5�7�-�/�=�0�2�) �4�5�-�&�C�(�%�2�-�) �4�-�)�6�/�3�9�'�3�9�)�. �<�0�3�M�/�; �% �,�5�8�&�2�8�7�-�) �9�5�6�7�-�)�9 
�6�1�)�5�3�1 �2�%�,�3�5 �.�) �<�2�%�/�3�1 �4�5�3�+�5�%�(�=�'�-�) �7�8�5�&�-�(�-�7�3�9�?�,�3 �0�-�7�3�6�A�1�8 �9 �(�-�6�7�=�0�2�;�'�, �O�%�6�7�-�%�'�, 
�2�=�4�0�%�9�3�9�?�,�3 �/�8�M�)�Q�%�� �2�% �4�5�)�'�,�3�(�) �(�3 �5�3�9�2�?�,�3 �(�2�% �&�%�<�?�2�8�� ���'�,�2�3�*�%�8�2�% �.�) �5�)�4�5�)�<�)�2��
�7�3�9�%�2�= �6�7�3�4�%�1�- ���	�	�
�������
�� �6�4�� �% ���������������� �6�4�� ���)�. �������������
�����T �-�2�(�-�/�8�.�) �7�8�5�&�-�(�-�7�3�9�? 
�4�5�3�6�7�5�)�(�-�) �9�>�O�K�@�'�, �1�3�5�6�/�N�'�, ���P�&�3�/�� �"�5�%�2�6�4�3�5�7�2�? �<�1�)�2�; �6�C �3�5�-�)�2�7�3�9�%�2�? �7�%�/�1�)�5 
�/�3�0�1�3 �/ �6�7�%�5�K�@�1 �%�0�&�6�/�3���'�)�2�3�1�%�2�6�/�N�1 �4�5�C�(�3�9�N�1 �4�3�0�-�%�1�� �"�5�%�2�6�4�3�5�7 �4�5�)�&�-�)�,�%�0 �3�( �!�$ 
�% �$�!�$ �% �3�( �! �2�% ���#�� 

� � �5 �%�2�- � ' � ) �� �!�4�3�(�2�= �,�5�%�2�-�'�% �.�) �9�N�5�%�<�2�=�� �2�%�'�,�=�(�<�% �6�% �2�% �5�3�<�,�5�%�2�@ �4�)�6�7�5�N�'�, �6�0�-�)�R�3�9 
�% �*�0�;�K�8�� ���% �'�,�%�5�%�/�7�)�5 �9�5�'�,�2�)�. �,�5�%�2�-�'�) �)�:�-�6�7�8�.�C �(�9�% �2�=�<�3�5�;�� ���3�(�Q�% ���� � ! �%�1�8�)�0�% �)�7 �%�0�� 
���	�����
�� �.�) �6�C�9�5�6�7�9�-�) �3�&�1�)�(�<�)�2�? �7�5�%�2�6�+�5�)�(�8�.�C�'�-�1 �4�%�0�)�3�+�?�2�2�;�1 �6�C�9�5�6�7�9�@�1�� ���3�(�Q�% 
���� �!�=�0�%�. �% �)�7 �%�0�� ���	�������� �% � �� ���%�5�6�'�,�%�0�/�8�F���� �� �;�6�)�0�8 ���	�������� �.�) �3�&�1�)�(�<�)�2�-�) 
�7�)�/�7�3�2�-�'�/�?�� �!�0�%�&�? �3�(�/�5�;�7�-�) �7�)�5�?�2�8 �2�% �1�-�)�6�7�) �5�-�)�K�)�2�-�% �4�5�3�&�0�?�1�8 �2�)�(�3�9�3�Q�8�.�) �6�% �<�%�7�-�%�Q 
�9�;�.�%�(�5�-�T �3 �,�5�%�2�-�'�- �.�)�(�2�3�<�2�%�O�2�)�� 

�#�)�/ �� �!�C�9�5�6�7�9�-�) �.�) �(�%�7�3�9�%�2�? �2�% �<�=�/�0�%�(�) �8�5�O�)�2�-�% �1�%�0�N�'�, �% �9�)�Q�/�N�'�, �*�3�5�%�1�-�2�-�*�)�5 
�% �2�%�2�3�4�0�%�2�/�7�A�2�8 ������ � � �; �6�7�5�-� ' �/ �= �-�2 ���� �!�=�0�%�.�F���� �! �%�1�8�)�0 �	���
�
���� �%�/�3 �9�5�'�,�2�N 
�/�%�1�4�=�2�F�9�5�'�,�2�N �1�=�6�7�5�-�'�,�7�� �$ �7�3�,�7�3 �,�Q�%�(�-�6�/�% �6�C�9�5�6�7�9�-�) �K�7�8�(�3�9�%�0 ���� � � �B�, �0�)�5 ���	���
������ 
���� �! �%�1�8�)�0 �)�7 �%�0�� ���	���
������ ���� �! �%�1�8�)�0 �)�7 �%�0�� ���	�����
���� ���� � � � ) �+�%�2 �)�7 �%�0�� ���	���������� 
���5�)�,�Q�%�( �<�-�6�7�)�2�N�'�, �*�3�5�%�1�-�2�-�*�)�5 �.�) �8�9�)�(�)�2�N �2�% �3�&�5�=�<�/�8 ���� 

� � � � �� 

�! �C�9�5�6�7�9�-�) � � �5�%�( �- �6� / �% 

� � �3 �1� ) �2 �3�9�%�2�- � ) �� ���3�(�Q�% �/�A�7�; ���5�%�(�-�6�/�3�� �<�=�4�%�(�2�) �3�( �L�-�0�-�2�;�� 
�"�; �4�3�9�= �0�3� / �%�0�- �7�%�� �$ �(�B�9�3�(�3�9 �<�2�%�O�2�)�. �7�)�/�7�3�2�-�'�/�)�. �5�)�(�8�/�'�-�) �5�B�<�2�;�'�, �4�%�6�=�M�@ 

�6�C�9�5�6�7�9�-�% �% �<�%�/�5�;�7�-�% �7�)�5�?�2�8 �4�3�8�M�@�9�%�1�) �<�0�3�M�)�2�C �7�;�4�3�9�C �0�3�/�%�0�-�7�8�� 
�!�4�3�(�2�= �O�%�6�T �6�C�9�5�6�7�9�-�% �F �$�=�9�3�(�-�) �4�5�- �L�-�0�-�2�)�� �6�)�/�7�3�5 �G�4�3�( �#�-�2�-�'�3�8�� ���������� 
�!�7�5�)�(�2�= �O�%�6�T �6�C�9�5�6�7�9�-�% �F �5�3�/�0�-�2�% �2�% �.�8�M�2�3�1 �6�9�%�,�8 �/�A�7�; ���5�%�(�-�6�/�3 ���������� 
�#�5�'�,�2�= �O�%�6�T �6�C�9�5�6�7�9�-�% �F �L�-�0�-�2�%���$�=�9�3�(�-�)�� �<�=�5�)�< �'�)�6�7�; �9 �6�)�/�7�3�5�) �G�"�5�- �(�3�0�-�2�/�;���� 

�6�)�9�)�5�2�) �3�( �/�A�7�; �G���% �6�/�%�0�)�� ���������� 
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Hrúbka: 150 m. 
Litofaciálna charakter is t ika: súvrstvie pozostáva prevažne zo ���������V�5�< 

�' �9�2�/�+�V�5�<�)�5�<�� �Q�2�:�5�.�4�+�*�+�0 �' �?�+�2�+�4�+�0 �,�'�8�(�>�� �?�8�/�+�*�1�'�<�5 �9�' �<�>�9�1�>�:�;�0�F �<�2�5�Q�1�> �:�;�8�(�/�*�/�:�5�<�R�)�. 
�6�/�+�9�1�5�<�)�5�<�� �' �:�5 �4�'�0�3�A �< �1�'�3�6�'�4�+ �' �<�5 �<�8�)�.�4�5�3 �3�@�9�:�8�/�)�.�:�+�� �%�5 �<�8�)�.�4�5�3 �3�@�9�:�8�/�)�.�:�+ 
�9�F �:�/�+�Q �6�8�C�:�5�3�4�B �+�=�5�:�/�)�1�B �?�2�+�6�+�4�)�+ �' �C�2�5�<�)�+ �9 �<�'�2�F�4�3�/ ���6�+�(�(�2�> �3�;�*�9�:�5�4�+�� �9 �F�2�5�3�1�'�3�/ 
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alternating with fine-grained and coarse-grained calcareous sandstones. They contain occasional 
intercalations of médium- to coarse-grained conglomerates. 

Stratigraphical range of the Praznov Formation is Upper Albian-Cenomanian, to Middle Turonian. 
So the Formation is partly synchronous with the Butkov Formation. 

Two units of lower order (members) may be distinguished in the Praznov Formation: the Zemiansky 
Kvasov beds and the Hradné conglomerates. 

The Zemiansky Kvasov beds consist of light-grey organodetrital sandy limestones and of medium-
grained to coarse-gTained organogenic sandstones. Sediments of this lithofacial type form lenses of 
variable stratigraphic level (Upper Albian, Lower—Upper Cenomanian). 

The Hradné conglomerates consist of medium-grained to bouldery conglomerates with sandy matrix. 
Their stratigraphic range is Middle—Upper Cenomanian. 

The Zadovec Formation consists mostly of Flysch facies with intercalations of grey marls and shales 
with pebbles (pebbly mudstone). Stratigraphic range of the Formation is Toronian—Santonian. 

The Hrabové Formation consists of red and green variegated marls with layers of clayey limestones 
and infrequent calcareous sandstones. Its Upper Santonian—Campanian stratigraphic range was 
determined according to plentiful planktonic foraminifers. 

The Hlboké Formation is made up of flysch sediments and marls. They contain scarce shales with 
pebbles, olistolites and sandy limestones. 

Marls in the Flysch Formation are blue-grey to dark-grey. When weathered, they tura out yellow 
brown. Sandstones are the samé in colour as pelites. The formation contains occasional corals and larger 
foraminifers (Hrabové). The larger and small forminifers indicate the Upper Campanian—Upper 
Maastrichtian stratigraphical range of the Hlboké Formation. 

The Hradisko Formation consists mostly of yelow-brown and green marls and marlstones. Intercala­
tions of turbidite sandstones are infrequent, mostly in the Campanian and Upper Maastrichtian. In the 
Upper Maastrichtian are also exotic conglomerates and pebbly mudstone with fragments of rudistes, 
corals, gastropods and larger foraminifers. The Upper Turonian- Maastrichtian age of the Hradisko 
Formation was determined according to small and larger foraminifers. 

Explanations of Figures 

Fig. la Cartogram of type and reference localities of lithostratigraphical units of the Podmanín Group 
(NE part). 
Fíg. lb Cartogram of type and reference localities of lithostratigraphical units of Podmanín Group (SW 
part). 
Fig. 2 Schematic profile of the Butkov and the Praznov Formation?, (area Manín, Butkov). 
Fig. 3 Lithological profiles of the Praznov Formation on localities Praznov (2A), Belušské Slatiny (2m), 
Dolný Lieskov (2k), with transport directions marked. 
Fig. 4 Schematic profile of the Praznov Formation in the socalled Jablonovo—Praznov slice. 
Fig. 5 Schematic profile of the Zadovec Formation. 
Fig. 6 Schematic profile of the Hrabové and the Hlboké Formations. 
Fig. 7 Lithological profile of the centrál part of the Hlboké Formation of the locality Hlboké (7B) with 
marked transport directions indicated by cross lamination in sandstones. 
Fig. 8 Schematic profile of the Praznov Formation (near Žilina) and of the Hradisko Formation. 

Photographic tables XLI—XLII 

Table XLI 
Fig. 1 Butkov Formation — structureless and vaguely laminated marlstones. A quarry on the western 
slope of the B.M. Butkov — a part of the type locality (1 A) 
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Fig. 2 Butkov Formation — a detail of športy marlstones. Spots resulted from intense bioturbation. 
A quarry on the westera slope of the B.M. Butkov (locality 1 A) 

Table XLJJ 
Fig. 1 Sandstones of conturite type in the Praznov Formation. A road cut W of Lieskové (locality 2k) 
Fig. 2 Turbidite flysch of the Praznov Formation. A road cut near Belušské Slatiny (locality 2m) 

Translation: E. Jassingerová 

Vysvetlivky k fotografickým tabufkám XLI—XLII 
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Geologické práce, Správy 78, s. 169—194, Geologický ústav Dionýza Štúra, Bratislava, 1982 

Anna Vozárová—Jozef Vozár 
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né práce (1937, 1938). Z týchto štúdií vyplýva jednak stavba gemerika v blízkosti 
�T�9�'�*�3�@�(�0�4���2�&�6�,�*�(�.�&�3�7�0�*�/ �1�@�3�.�* ���7�*�3�7�9 ���� � � �3�) �6�9�7�4�: ���������� ���������� �& �<�4 �7�8�6�&�3�; 
�:�*�5�4�6�.�0�& ���7�*�3�7�9 ���� ���3�)�6�9�7�4�:�F���� ���;�7�8�6�.�(�0�N�F���� � � �9�7�=�3 �����
�
�� �:�;�2�*�)�<�*�3�.�* 
�)�B�1�*�M�.�8�N�(�- �(�*�1�0�4�: �8�*�6�.�,�?�3�3�;�(�- �7�*�)�.�2�*�3�8�=�6�3�;�(�- �-�4�6�3�@�3 �'�*�< �0�4�3�0�6�?�8�3�*�/�L�*�/ �7�8�6�&�8�.�,�6�&�+�.�*�� 
���� �K�9�+ �������
�
�� �����
���� �5�4�7�8�6�*�-�4�1 ���P�.�3�0�; �0�4�3�8�&�0�8�3�*�/ �2�*�8�&�2�4�6�+�A�<�; �7�:�*�8�1�?�-�4 �,�6�&�3�.�8�9 �3�& 
�L�*�)�? �7�C�:�6�7�8�:�.�* �5�.�*�7�0�4�:�(�4�: �& �+�;�1�.�8�4�:�� 

�$ �/�9�M�3�*�/ �P�&�7�8�. �:�*�5�4�6�.�0�&�� �3�& ���% �4�) �S�9�'�*�3�@�0�& �:�;�2�*�)�<�9�/�* ���� � � �*�2�P�4�0 ���������
�� 
�7�8�&�6�L�.�* �5�&�1�*�4�<�4�.�0�9�2�� �0�9 �0�8�4�6�?�2�9 �<�&�6�&�)�9�/�* �,�6�&�3�.�8�;�� �7�:�4�6�;�� �+�;�1�.�8�; �& �0�4�3�8�&�0�8�3�* �2�*�8�&��
�2�4�6�+�4�:�&�3�? �5�.�*�7�0�4�:�(�*�� ���0�6�*�2 �8�4�-�4 �:�;�<�3�&�P�9�/�* �8�*�6�.�,�?�3�3�* �7�*�)�.�2�*�3�8�; �5�*�6�2�9 �&�0�4 �/�*�)�.�3�N 
�6�*�5�6�*�<�*�3�8�&�3�8 �4�'�&�1�4�:�*�/ �7�?�6�.�*�� ���& �8�4�2 �G�*�3 �'�1�4�(�� �1�*�M�@ �5�6�@�0�6�4�: �,�*�2�*�6�.�0�&�� 

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

�� �:�N�<�3�&�2�3�*�/�L�@�2 �5�6�=�(�&�2 �5�6�*�:�&�M�3�* �6�*�,�.�4�3�=�1�3�* �,�*�4�1�4�,�.�(�0�?�-�4 �& �8�*�0�8�4�3�.�(�0�?�-�4 
�(�-�&�6�&�0�8�*�6�9 �7 �(�.�*�T�4�2 �6�.�*�L�.�� ���������� �����	���������� �� �������
�������� ���
�����R�M �(�*�1�?�-�4 �7�8�;�0�9 �4�) 
���4�'�L�.�3�*�/ �3�& �� �& ���% �7�C �L�8�C�)�.�* �$�� �%�4�9� ' �0�& �������
�	�� �����
���� ������������ ���6�;�L�8�&�1�.�3�.�0�9�2 
�:�*�5�4�6�.�0�& �8�<�:�� �0�4�-�C�8�7�0�*�/ �<�A�3�; �/�* �: �(�.�8�4�:�&�3�N�(�- �5�6�=�(�&�(�- �(�-�=�5�&�3�? �&�0�4 �5�6�*�0�&�2�'�6�.�9�2�� �3�& 
�0�8�4�6�4�2 �1�*�M�@ �: �&�9�8�4�(�-�8�A�3�3�*�/ �5�4�<�@�(�.�. �5�*�6�2 �& �1�4�0�=�1�3�* �. �8�6�.�&�7�� ���6�* �6�.�*�L�*�3�.�* �(�*�1�0�4�:�?�-�4 
�8�*�0�8�4�3�.�(�0�?�-�4 �:�<�V�&�-�9�� �3�&�/�2�> �:�;�/�&�)�6�*�3�.�* �3�&�7�9�3�9�8�.�& �,�*�2�*�6�.�0�& �3�& �:�*�5�4�6�.�0�9�2�� �'�4�1�4 
�5�6�@�3�4�7�4�2 �)�*�+�.�3�4�:�&�3�* �:�6�=�7�; ���&�6�0�9�L�7�0�?�-�4 �:�6�(�-�9 ���$�� �%�4�9�'�*�0�F���� � ! �3�4�5�0�4 ������������ 

���6�;�L�8�&�1�.�3�.�0�9�2 �/�9�M�3�*�/ �P�&�7�8�. �:�*�5�4�6�.�0�& �& �/�*�-�4 �4�'�&�1�4�:�= �7�?�6�.�& �'�4�1�. �7�C�-�6�3�3�* �7�5�6�&�(�4�:�&�3�? 
�3�& �<�=�0�1�&�)�* �:�;�L�L�.�* �(�.�8�4�:�&�3�N�(�- �5�6�=�( �5�6�* �$�;�7�:�*�8�1�.�:�0�; �0 �5�6�*�-�T�&�)�3�*�/ �,�*�4�1�4�,�.�(�0�*�/ �2�&�5�* 
�O�!�!� �� �1�.�7�8�; �$�;�7�4�0�? �"�&�8�6�;�� � �.�2�&�:�7�0�= �!�4�'�4�8�& ������ � � �9�7�=�3 �*�8 �&�1�� �������	�� �������
�� 
�& �: � �*�,�.�4�3�=�1�3�*�/ �,�*�4�1�A�,�.�. �O�!�!�  ������ ���&�-�*�6 �*�8 �&�1�� �������
���� ���5�>�8�4�:�3�* �7�& �5�6�.�5�.�7�9�/�* 
�0�6�;�L�8�&�1�.�3�.�0�9 �5�6�*�0�&�2�'�6�.�(�0�N �:�*�0 �& �: �5�*�6�2�* �4�'�&�1�4�:�*�/ �7�?�6�.�* �7�& �4�5�.�7�9�/�C �:�.�&�(�*�6�? �8�;�5�; 
�0�1�&�7�8�.�(�0�N�(�- �7�*�)�.�2�*�3�8�4�:�� �2�&�1�? �8�*�1�*�7�= �0�6�*�2�*�3�3�N�(�- �5�4�6�+�N�6�4�: �& �.�(�- �5�;�6�4�0�1�&�7�8�@�0�� 

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

�$ �5�4�7�1�*�)�3�4�2 �4�'�)�4�'�@ �7�0�C�2�&�1 �7�8�9�5�*�U �5�6�*�2�*�3�; �3�& �0�4�3�8�&�0�8�4�(�- �,�6�&�3�.�8�9 ���� � � �&�2�* ��
�3�.�(�0�N �������
�
���� ���6�&�3�.�8 �3�&�<�N�:�& �6�.�2�&�:�.�(�0�N�2�� �5�4�:�&�M�9�/�* �-�4 �<�& �:�&�6�.�7�0�N �& �0�4�3�8�&�0�8�3�* 
�2�*�8�&�2�4�6�+�4�:�&�3�? �7�*�)�.�2�*�3�8�;�� �3�&�2�. �<�&�6�&�)�*�3�? �)�4 �7�1�&�8�:�.�3�7�0�?�-�4 �7�C�:�6�7�8�:�.�&�� �5�4�:�&�M�9�/�* �<�& 

������ 



prekambrium. V práci uvádza dobre zachované sedimentárne textúry. Zónu kon­
taktnej metamorfózy vymedzuje plošne na 2—3 km, najviac až na 4 km vzdialenú 
od granitu a teplotu na kontakte uvádza do 550 "C. 

Na mladý alpínsky vek granitov v priestore tektonického styku gemerika 
a veporika prvýkrát upozornil J. Kantor (1960) a pôvodný údaj doplnil novším 
datovaním na 88—118 mil. rokov (J. Kantor 1979 ex A. Vozárová—J. Vozár 
et al. 1979). 

Pri výskume a zostavovaní geologických máp v mierke 1:50 000, listy Tisovec 
(A. Klinec etal. 1963), Revúca (A. Klinec etal. 1962),Dobšiná(L. Snopko et 
al. 1963), ako aj pri zostavení mapy regiónu Slovenské rudohorie-stred, Nízke 
Tatry-východ (A. Klinec 1976) sa kryštalinikum veporika chápe ako dva 
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Obr. 1 — Litostratigrafická schéma rimavského a slarvinského 
súvrstvia. 
1—4 — rimavské súvrstvie; 1 — metamorfované �����
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�
 �C �0�(�6�$�0�2�4�)�2�8�$�1�= �%�4�,�'�/�,�&�(�� �� �C �0�(�6�$��
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������ �(�9 
���� �!�2�;�$�4�2�8�<�C���� � ! �2�;�<�4 �(�6 �$�/�� �
���������� 

�7 � � � � � / � 6 � , � � � 4
�7

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

�-�7�3�0�5�.�(�- �6�(�.�6�2�1�,�.�: �5�(�8�(�4�1�(�- �8�(�4�*�(�1�&�,�(�� �� �� �� ���� 

�
���� 

�� 



Litologická charakter ist ika. Najvýraznejším znakom je cyklická stavba 
sedimentámych sekvencií, ktorá zostala zachovaná i napriek regionálnej epimeta-
morfnej premene celého súvrstvia. Výnimkou je iba zóna v blízkosti kontaktu 
s mladou žulou, kde sú metasedimenty zmenené na granátovo-biotitické rohovce 
a sú poprenikané rojom aplitických žiliek. 

Cyklická stavba je charakteristická striedaním dobre vyvinutých telies pieskov­
cov, pôvodne drobno-strednozrnných, s relatívne jemnejšími sedimentmi, pôvodne 
aleuropelitmi, v dnešnom stave metamorf ovanými do fylitovej f árie. Telesá pieskov­
cov majú tabulárny tvar, sú ostro �
�����������L�)�2�? �9�3�L�- �6�9�3�.�1�8 �4�3�(�0�3�J�-�8 �- �2�%�(�0�3�J�-�8 �% �9�3 
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�<�1�)�2�3�8 �9 �,�5�B�&�/�) �9�5�6�7�-�)�9 �4�-�)�6�/�3�9�'�3�9�� �<�1�)�2�3�8 �4�)�5�'�)�2�7�8�=�0�2�)�,�3 �<�%�6�7�B�4�)�2�-�% �4�A�9�3�(�2�) 
�4�-�)�6�L�-�7�K�'�, �% �%�0�)�8�5�3�4�)�0�-�7�3�9�K�'�, �L�0�)�2�3�9 �9 �'�)�0�)�. �6�)�/�9�)�2�5�-�-�� �2�-�)�/�)�(�; �- �<�1�)�2�3�8 �<�5�2�-�7�3�6�7�- 
�9 �4�-�)�6�/�3�9�'�3�9�K�'�, �7�)�0�)�6�=�'�,�� �#�-�6�7�)�2�? �&�3�0�- �7�;�4�; �'�;�/�0�3�9 �2�3�5�1�=�0�2�;�'�,�� �-�-�7�3�5�? �6�B �7�;�4�-�'�/�? 
���������N�3�9�%�2�@�1 �6�)�(�-�1�)�2�7�3�9 �6�1�)�5�3�1 �(�3 �9�5�'�,�2�K�'�, �L�%�6�7�@�� �%�0�) �7�-�)�J �-�2�9�)�5�<�2�K�'�,�� �7�3 �<�2�%�1�)�2�= 
�6 �7�;�4�-�'�/�K�1 �<�,�5�8�&�3�9�%�2�@�1 ���O�2 �6�)�(�-�1�)�2�7�3�9 �%�0�)�&�3 �<�9�>�L�I�3�9�%�2�@�1 �,�5�B�&�/�; �7�)�0�-�)�6 �,�5�8�&�I�@�'�, 
�6�)�(�-�1�)�2�7�3�9 �6�1�)�5�3�1 �(�3 �9�5�'�,�2�K�'�, �L�%�6�7�@ ���4�5�@�/�0�%�(�; �7�;�4�3�9 �6�)�(�-�1�)�2�7�%�L�2�K�'�, �'�;�/�0�3�9 �E 
�3�&�5�� �	�E������ ���;�/�0�; �2�-�J�I�-�)�,�3 �5�=�(�8�� �/�7�3�5�? �(�3�6�%�,�8�.�B �,�5�B�&�/�8 �3�/�3�0�3 ���E���� �1�� �6�B �<�0�3�J�)�2�? 
�(�3 �'�;�/�0�3�9 �9�;�I�I�-�)�,�3 �5�=�(�8�� ���-�)�7�3 �1�%�.�B �9�K�5�%�<�2�B �7�)�2�(�)�2�'�-�8 �<�,�5�8�&�3�9�%�2�-�% �(�3 �9�5�'�,�2�K�'�, 
�L�%�6�7�@�� ���)�+�-�3�2�=�0�2�) �1�3�J�2�3 �4�3�<�3�5�3�9�%�P �(�9�% �7�%�/�?�7�3 �'�;�/�0�; �2�%�( �6�)�&�3�8�� �#�,�5�8�&�3�9�%�2�-�) �6�% 
�4�5�)�.�%�9�8�.�) �4�5�-�&�B�(�%�2�@�1 �7�)�0�-�)�6 �4�-�)�6�/�3�9�'�3�9 �9 �'�;�/�0�3�'�, �2�-�J�I�-�)�,�3 �5�=�(�8�� �%�J �'�)�0�/�3�9�K �'�,�%�5�%�/��
�7�)�5 �'�;�/�0�3�9 �2�%�(�3�&�B�(�% �7�%�/�1�)�5 �9�K�0�8�L�2�) �4�-�)�6�L�-�7�K �'�,�%�5�%�/�7�)�5�� ���7�5�-�)�(�%�.�B �6�% �0�%�9�-�'�) �1�)�7�%�4�-�)�6��
�/�3�9�'�3�9 �(�5�3�&�2�3�� �% �6�7�5�)�(�2�3�<�5�2�2�K�'�,�� �9�)�M�1�- �9�<�=�'�2�) �9 �3�&�0�%�6�7�- ���2�B�I�7�) �- �,�5�8�&�3�<�5�2�2�K�'�,�� 

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

���B�L�%�6�P�3�8 �6�0�%�7�9�-�2�6�/�?�,�3 �6�B�9�5�6�7�9�-�% �6�B �- �6�0�%�&�? �4�5�3�(�8�/�7�; �9�8�0�/�%�2�-�'�/�)�. �L�-�2�2�3�6�7�- �E 
�(�%�'�-�7�3�9�3���%�2�(�)�<�-�7�3�9�?�,�3 �%�J �&�%�<�%�0�7�3�9�?�,�3 �'�,�%�5�%�/�7�)�5�8�� ���B �7�3 �9�>�L�I�-�2�3�8 �1�%�0�? �4�3�0�3�,�; 
�9�8�0�/�%�2�3�/�0�%�6�7�@�/ �3�.�)�(�-�2�)�0�? �- �7�)�2�/�? �)�*�8�<�@�9�2�) �*�3�5�1�;�� ���5�3�(�8�/�7�; �9�8�0�/�%�2�-�'�/�)�. �L�-�2�2�3�6�7�- �&�3�0�- 
�<�-�6�7�)�2�? �2�%�.�1�> �9 �3�&�0�%�6�7�- � �,�0�-�%�5�6�/�)�. �(�3�0�-�2�; �2�% �� �3�( ���8�5�L�3�/�%�� �9 �4�5�3�*�-�0�) ���)�9�B�'�/�)�. 
�% ���;�6�7�5�)�. �(�3�0�-�2�; �4�5�- ���-�5�/�8�� �2�% ���! �3�( ���5�0�-�'�)�� �9 �(�3�0�-�2�) ���-�1�%�9�; �% �2�% ���# �3�( ���-�1�%�9�6�/�?�,�3 
���5�)�<�3�9�=�� 

� � � ) � ( � - �1�) �2�7�%�L�2�? �4�5�3�6�7�5�)�(�-�)�����%�<�=�/�0�%�(�)�0�-�7�3�0�3�+�-�'�/�)�. �%�2�%�0�K�<�;�1�)�7�%�6�)�(�-�1�)�2�7�3�9 
�6�0�%�7�9�-�2�6�/�?�,�3 �6�B�9�5�6�7�9�-�% �1�3�J�2�3 �8�6�8�(�<�3�9�%�P�� �J�) �6�)�(�-�1�)�2�7�; �9�<�2�-�/�%�0�- �9 �4�0�;�7�/�3�9�3�(�2�3�1 
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bazéne, v humídnej klíme. Charakter zachovaných zvyškov textúr cyklov, �	�
�������L 
�7�0�-�(�2�.�1�2�( �/�(�$�1�*�.�4�"�.�4�� �2� �!�3�+�8�0�-�$ �2�$�+�$�1�8 �/�(�$�1�*�.�4�"�.�4 �1�2�0�(�$�#� �)�=�"�$ �1�  �1 � �+�$�3�0�.�/�$�+�(�2�,�( 
�  �/�0�$�#�.�4�E�$�2�*�H�, �2�$�-�#�$�-�"�(�  �7�'�0�3�!�.�4� �-�(�  �1�$�#�(�,�$�-�2�.�4 �1�,�$�0�.�, �#�. �4�0�"�'�-�H�"�' �I� �1�2�:�� 
�/�.�2�4�0�#�7�3�)�= �-� �)�/�0� �4�#�$�/�.�#�.�!�-�$�)�E�(�$ �1�$�#�(�,�$�-�2� �I�-�9 �/�0�.�1�2�0�$�#�(�$ �#�$�+�2�.�4�9�� �������
���������	�� 
�����K�*�.�E�*�8�+�.�4�H�"�' �7�'�0�3�!�3�)�=�0�(�"�' �1�  �1�$�*�4�$�-�"�(�:�� �J� �+�$�) �/�0�:�2�.�,�-�.�1�N �2�$�-�*�H�"�' �2�$�+�(�$�1 �/�(�$�1�*�.�4��
�"�.�4 �4 �)�$�,�-�H�"�' �1�$�#�(�,�$�-�2�.�"�'�� �*�2�.�0�9 �4 �,�-�.�'�.�, �/�0�(�/�.�,�:�-� �)�= �1�$�#�(�,�$�-�2�6 �#�-�.�4�H�"�' 
�&�0� �4�(�2� �I�-�H�"�' �/�0�=�#�.�4�� �2�. �4�E�$�2�*�. �1�= �7�-� �*�6�� �*�2�.�0�9 �!�6 �,�.�'�+�( �/�.�3�*� �7�.�4� �N �-�  �3�1� �#�$�-�(�-�6 
�I�$�+�  �#�$�+�2�6�� ���$�+�$�1�8 �&�0� �%�(�2�(�"�*�H�"�' �!�0�(�#�+�:�" �,�.�G�-�. �/�.�4� �G�.�4� �N �7�  �1�=�I� �1�N �/�0�.�#�$�+�2�.�4�H�"�' �%�8�"�(�:�� 
���!�1� �'�3�)�= �,�-�.�G�1�2�4�. �0�$�#�$�/�.�-�.�4� �-�H�"�' �0� �1�2�+�(�-�-�H�"�' �/�+�$�2�:�4�� �'�,�6�7�3�� �2�(�$�G �,�.�0�1�*�H �,�(�*��
�0�.�/�+� �-�*�2�;�- �7�. �1�*�3�/�(�-�6 �������
���������	�� ������ � � �+� �- �#�$�0�. �4�8 �(�- ���� ���+� �-�#�$�0�.�4�8�?���� � � � . ��
�7�8�0�.�4�8 �	�����
���� ���$�G�-�.�3 �7�+�.�G�*�.�3 �4 �-�(�"�' �1�= �1�3�+�%�(�#�6 �G�$�+�$�7� �� 

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

���$�* �1�+� �2�4�(�-�1�*�9�'�. �1�=�4�0�1�2�4�(�  �!�.�+ �/�. �/�0�4�H�*�0�8�2 �#�.�+�.�G�$�-�H �-�  �7�8�*�+� �#�$ �1�/�.�0�.�,�.�0�% � �*�. 
�1�2�$�%� �- ���?�� ������ ���+� �-�#�$�0�.�4�8�?���� � � � . �7�8�0�. �4�8 �	�����
���� �-�  �+�.�*� �+�(�2�$ ���'�+�(� �0�1�*�  �#�.�+�(�-�  
�-�  �� �.�# ���3�0�I�.�*�  �  �-�  ���� �.�# �.�!�"�$ ���(�0�*�� 

�� �0�� �	�������?�	���
�� �!�.�+ �/�.�2�4�0�#�$�-�H �1�2�$�%� �-�1�*�H �4�$�* �( �7 �&�0� �%�(�2�(�"�*�H�"�' �!�0�(�#�+�:�" �4 �.�!�+� �1�2�( 
���$�4�=�"�*�$�) �#�.�+�(�-�6 �/�0�( ���(�0�*�3 ���=�1�2�-�$ �.�7�-�8�,�$�-�(�$ �#�0�� ���� � � �+� �- �#�$�0�. �4�$�) � � �� ���$�- �(�1�2�H �4�$�* 
�/�.�2�4�0�#�(�+�  �7 �0�.�4�-� �*�$�) �+�.�*� �+�(�2�6 �( �#�0�� ���� � � � �(�1�0�. �4�8 �7 �@�@�� ���0� �'�  ���=�1�2�-�$ �.�7�-�8�,�$�-�(�$���� 

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

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

�	���
 



obsah plagioklasov prevláda nad obsahom draselných živcov. Pôvodná základná 
hmota je metamorfne rekryštalizovaná, lepidogranoblastická. Obsahuje drobné, 
rôzne orientované fragmenty mylonitového detritu živcov. Zložená je v prevažnej 
miere z �����������C���� �*���)�!�)�!�+�,�� �- �%���&�?�'�% �%�&�'�@�*�+�-�� ��� �$�'�)�!�+�,�� �������0�! ���*�'���!�1���!�, �&�4�0�#�'�%���+����
�%�'�)���&�A���  �%�!�&���)�1�$�'�- �(���+�)�!�� �! ���)�'���&�3 �!���!�'�%�'�)���&�3 �#�)�/�?�+�1�$�/ �)�,�+�!�$�, �� �+�,�)�%���$�4�&�,�� 

���(�!�*�'�-���&�3 �*�����!�%���&�+�/ �0�'���(�'�-�������$�! �- �(�)�����%���+���%�'�)���&�'�% �?�+�1���!�, �&���"�(�)���-�����(�'���'����
�&���"�?�!�� ���)�#�5�0�'�-�A�% ���)�'���1�%�� 
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�����)���� �+�A��� �+�' �%���+���(�!���*�#�'�-���'�- �"�� �?�����1�� �+�%���-�'�?�����1�� �*�(�'�)�����!���#�/ �*�-���+�$�'�?�����1�� ���-�'�)�!�� 
�&���"�)�'�0�?�4�)���&���"�?�4 �+�/�( �*�����!�%���&�+�'�- �- �*�$���+�-�!�&�*�#�'�% �*�7�-�)�+�*�-�4�� 

�����.�+�7�)�, �%���"�7 �%���*�4�-�&�,�� �,�*�%���)�&���&�7�� �B���*�+�' �(�1�*�!�#�'�-���&�7�� �#�+�'�)�1 �"�� �&���"�(�)���-�����(�'���'����
�&���"�?�!�� �)���$�!�#�+�'�% � �'�)�!�0�'�&�+�1�$�&�� �$���%�!�&�'�-���&���" �(�6�-�'���&���" �*�����!�%���&�+�1�)�&���" �+���.�+�7�)�/�� 

�>�+�)�,�#�+�7�)�� �%���+���%�'�)���'�-���&�A���  �(�!���*�#�'�-���'�- �"�� �&���)�'�-�&�'�%���)�&�� �0�)�&�!�+�1 �$���(�!���'���)���&�'��
���$���*�+�!���#�1�� �)���$�!�#�+�&�� ���$���*�+�'�(�*���%�!�+�'�-�1�� 

�����$�!�#�+�/ �(�*���%�!�+�'�-���" �?�+�)�,�#�+�7�)�/ �*�7 �0����� �'�-���&�3 �- �(�'���'���� �-�2�B�?�4���  �	�D�& �#�)���%���C�� 
�� �#�$���*�+�!���#�A���  �@�!�-���'�- �������'�)�%�'�-���&�A���  �� �)���#�)�/�?�+���$�!�0�'�-���&�A���  �- �(�$�'��� �1���  ���'�$�!�1�)�!���� �����*���  
�@�!�-���'�-�3� �' �����+�)�!�+�, �*�!�$�&�� �-���)�4�)�,�"���� ���-�?���# �- �"���%�&�'�� ���@ �*�+�)�����&�'�0�)�&�&�A���  �%���+���(�!���*�#�'�-���'���  
�*�(�)���-�!���$�� �&���(�)���*��� �,�"�� �
�:�	�� ���� �����$�!�#�+�/ �#�$���*�+�!���#�A���  �@�!�-���'�- �*�7 �)���(�)���0���&�+�'�-���&�3 
�(�$�����!�'�#�$���*�%�! �* �+�/�(�!���#�A�%�! ���-�'�"�B���+�&�A�%�! �0�)���*�+���%�! �����1�0�!���!�+�� ���&�!�'���&�� �� �- �%���$�'�% 
�%�&�'�@�*�+�-�� ���$���!�+�!�0�'�-���&�A�%�! ���)���*���$�&�A�%�! �@�!�-�����%�!�� ���$���*�+�!���#�3 �@�!�-���� �*�7 �- �?�+�)�,�#�+�7�)�� �)�6�0�&�� 
�'�)�!���&�+�'�-���&�3 �� �(�' �'�#�)���"�'���  ���'�)���*�+���&�3 �&�'�-�'�+�-���)�%�!�� 

���6�-�'���&�� �"���%�&�'�0�)�&�&���"�?�!�� �������E �*�����!�%���&�+�'�- ���'�$�� �%���+���%�'�)���&�� �,�*�%���)�&���&�1 �� �)���#�)�/�?��
�+���$�!�0�'�-���&�1�� ���0�&�!�#�'�$ �$���(�!���'���)���&�'���$���*�+�!���#�A �����)�����1�+ �#�)���%���C���� �*���)�!�)�!�+�,�� �-�0�1���&�� �0����� �'��
�-���&�3� �' ���)�����!�+�, �� �- �%���$�'�% �%�&�'�@�*�+�-�� ��� �$�'�)�!�+�, �� �0���$���&�'� �&�����3� �' ���!�'�+�!�+�,�� ���"�����!�&���$�3 
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Sporadicky sa v štruktúre objavujú xenoblasty albitu a kryštály titanitu písmen-
kového tvaru. Opisované horniny obsahujú okrem toho i prímes hrubšieho klastic-
kého detritu, obdobného zloženia ako vyššie opísané metasedimenty. V predmeta­
morfnom štádiu zodpovedali vulkanoklastickým sedimentom, s obsahom vulkano-
génneho materiálu intermediárneho zloženia. V dnešnom stupni metamorfnej 
premeny sú to chloritické a seririticko-chloritické fylity. 

Vzácne bol zistený vitroklastický tuf daritového zloženia zelenošedej farby (lok. 
Bystrá dolina pri Sirku). Kryštaloblasty ostrohranné, úlomkovité obmedzené tvorí 
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���'�$�! �(�)�! �&���*�#�'�)�<�3���  �(�)���%���&�1���  �#���+���#�$���*�+�!���#�/ �������'�)�%�'�-���&�2�� ���!�&���)���$�'���!���#�> �&���"���5�$���=�!��
�+���"�<�'�, �0�$�'�=�#�'�, �(�!���*�?�!�+���" ���)���#���!�� �"�� �#�)���%���A�� �(�$�����!�'�#�$���* �� ���)���*���$�&�> �=�!�-������ ���)�&�1 �*�6 
�#���+���#�$���*�+�!���#�/ ���)�-���&�2�� ���)���&�,�$�'�-���&�2�� �,�&���,�$�4�0�&���� �* �+�)� �$�!�&���%�! �-�/� �'�"���&�>�%�! �%�$�����<�3�% 
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Tvoria drobné telesá, �:�?�P�L�.�3�4�9 �7�& �0�&�6�8�4�,�6�&�+�.�(�0�< �3�*�)�&�/�D �����
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rimavské (perm) a slatvinské (vrchný karbón, stefan C—D). Styk slarvinského 
súvrstvia s podložím je zastretý jazykovitým prenikom alpínskej žuly (88—118 mil. 
rokov, K-Ar metóda, J. Kantor 1960,1979). 
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The southern part of the Veporicum consists of Early Paleozoic complexes of granitoides and 
metamorphites (A. Klinec 1976). They are overlain by the Revúca Group defined in this article. The 
Revúca Group consists of two formations: Slatvina and Rimava. Their Stephanian C—Permian age is 
indicated by sporomorphs and proved by uthological correlation. The �C�7�$�'�0�>�-�����#�4�)�'�%�#�0�; �.�+�0�' �#�0�& 
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Explanation of Figures 

Fíg. 1: Lithostratigraphical schéme of the Rimava and Slatvina Formations 
1—4 — Rimava Formation; 1 — metamorphosed sandy conglomerates; 2 — metamorphosed arcose 
wackes and feldspar graywackes; 3 — metamorphosed aleuropelites; 4 — metamorphosed rhyohtes and 
rhyolite tuffs; 5—8 — Slatvina Formation: 5 — metamorphosed sandstones; 6 — metamorphosed 
sandstones in cyclical alternation with metamorphosed pelites; 7 — metamorphosed graphitic schists; 8 
— metamorphosed dacites, dacite tuffs; 9 — granite; 10 — veins of aplitic granite, pegmatite veins. 

Fig. 2a, b, c, d, e — Lithological profiles of the Slatvina Formation: 
locality: 2a — �����E�,�B�4�-�D �2�1�5�1�- �%�3�1�1�-�� ���% �@ ���,�2�1�7�< �'�1�.�,�0�$ �7�$�.�.�(�:�� �.�1�&�� ���� ���" �1�) ���6�3�E�1�-�� ���& �@ ���,�2�1�7�< 
�'�1� �0�$ �7�$�.�.�(�:�� �.�1�&�� ���� ���" �1�) ���6�3�E�1�-�� ���' �@ ���:�4�5�3�< �'�1�.�,�0�$ �7�$� �(�:�� �.�1�&�� ���	 �0�(�$�3 ���,�3�-�� ���( �@ �!�.�$�B�4�-�< �'�1�.�,�0�$ 
�7�$�.�.�(�:�� �.�1�&�� ������ �� �1�) ���,�3�-�� �� �@ �/�(�5�$�/�1�3�2�+�1�4�(�' �$�.�(�6�3�1�2�(�.�,�5�(�4�� �� �@ �/�(�5�$�/�1�3�2�+�1�4�(�' �)�,�0�(���*�3�$�,�0�(�' 
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occasional volcanoclastics, 7 — metamorphosed sandstones with pebbles, metamorphosed sandy 
conglomerates, 8 — phylhtic schists, metamorphosed fine-grained sandstones, 9 — metamorphosed 
rhyolites, rhyohte tuffs and tuffites. Slatvina Formation: (Upper Carboniferous): 10-metamorp-
hosed sandstones in cyclic alternation with phyUitic schist and occasional volcanoclastics, 11 — graphitic 
phyllitic schists, phyllites, 12 — fine — to medium-grained metamorphosed sandstones with dark-grey 
schists, 13 — metamorphosed dacites, dacite tuffs and tuffites; in the area of Lubeník—Rochovce—Sla-
yošovce—Rejdová also metamorphosed basalts and their volcanoclastics Early Paleozoic of Veporicum • 
1 4 - H r o n complex, 15 -K rá rová �����6�� ���%�#�&�"���-�� � � � 	 � � � � � " � � � � �% �# �%� ' � $ �0 ���%�"� �$�� ���%�#�&�"���-�� � � � 
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Geologické práce, Správy 78, s. 195—205, Geologický ústav Dionýza Štúra, Bratislava, 1982 

Jozef Václav 

Chemické zloženie sideritov hydrotermálnvch žíl 
v oblasti Stará Voda—Švedlár 

9 obr., anglické resumé 

Abstract. The author informs about the results of mineralogical and chemical study of hydrothermal 
siderites — of sulphidic veins in the centrál part of the Spišsko-gemerské rudohorie (ore mountains) f rono 
the area of Stará Voda—Švedlár. 

Úvod 

Skúmané územie sa rozprestiera medzi obcami Stará Voda—Švedlár a 2 km na 
západ od Starej Vody (obr. 1). ���N�K�/�% �I�7�8�(�3�9�%�2�=�,�3 �K�-�0�2�=�,�3 �5�%�.�?�2�8 �.�) �%�6�- �
 �/�1 
���#�D�$�� �% �I�>�5�/�% �	 �/�1 ���"�D������ �"�-�(�)�5�-�7�3�9�3���6�8�0�*�-�(�-�'�/�= �K�-�0�: �6�A �2�%�.�,�3�.�2�)�.�I�-�) �9 �4�5�-�)�6�7�3�5�) 
�3�&�'�> �H�9�)�(�0�<�5 �% �"�7�%�5�< �#�3�(�%�� �/�(�) �7�9�3�5�-�% �6�:�6�7�=�1 �4�%�5�%�0�)�0�2�L�'�, �K�>�0 �D �7�;�9�� �6�7�%�5�3�9�3�(�6�/�L 
�K�-�0�2�>�/�� ���)�0�/�3�9�) �7�8 �9�:�6�7�8�4�8�.�) ���� �K�>�0�� ���)�5�2�%�5�(�-�� �!�%�2�(�*�0�)�'�/�)�5�� � �*�%�*�*�)�2�� �"�3�2�2�)�2�6�'�,�)�-�2�� 
���-�2�(�)�5�� ���0�7�)�2�&�)�5�+�� �"�4�-�)�0�)�5�� �"�7�-�0�0�&�%�'�,�� �!�3�6�6�� ���5�%�2�7�-�I�)�/�� ���3�5�3�1�)�8�6�� ���8�4�,�=�1�-�%�� 
���8�&�%�6�)�-�*�)�2 �% �K�-�0�% �M�� ���
�� �J�-�0�: �7�9�3�5�-�% �.�)�(�2�3�7�2�L �6�:�6�7�=�1�� �����������O �-�(�) �3 �6�1�)�5�� �6�/�0�3�2 �- �9�L�4�0�P 
�D �6�%�1�3�;�5�)�.�1�) �6 �4�5�-�)�6�7�3�5�3�9�3�8 �;�1�)�2�3�8 �1�-�2�)�5�%�0�-�;�<�'�-�)�� ���%�.�A �/�5�<�7�/�8 �6�1�)�5�2�A �(�N�K�/�8 
���I�3�I�3�9�/�3�9�-�7�< �'�,�%�5�%�/�7�)�5�� �% �1�%�0�= �,�5�A�&�/�:�� ���0�%�9�2�L�1 �5�8�(�2�L�1 �1�-�2�)�5�<�0�3�1 �2�% �K�-�0�<�'�, �9�3 
�9�L�'�,�3�(�2�)�. �M�%�6�7�- �.�) �6�-�(�)�5�-�7 �% �7�)�7�5�%�)�(�5�-�7�� �9 �;�<�4�%�(�2�)�. �M�%�6�7�- ���)���(�3�0�3�1�-�7 �% �'�,�%�0�/�3�4�:�5�-�7�� 
� �:�5�-�7 �7�9�3�5�> �0�3�/�<�0�2�) �1�3�2�3�1�-�2�)�5�<�0�2�) �2�%�,�5�3�1�%�(�)�2�-�2�:�� �$ �2�)�5�8�(�2�L�'�, �1�-�2�)�5�<�0�3�9 �.�) 
�2�%�.�,�3�.�2�)�.�I�-�) �;�%�6�7�A�4�)�2�L �/�5�)�1�)�P�� ���)�0�/�3�9�A �6�8�/�'�)�6�-�8 �8�9�<�(�;�%�1�) �2�% �3�&�5�� �	 ������ � � �8��
�6�<�2�D���� � � �%�2�7�3�5 �������	�� ���� �#�<�'�0�%�9 �������
���� 

���)�0�= �A�;�)�1�-�) �.�) �&�8�(�3�9�%�2�= �,�3�5�2�-�2�%�1�- �+�)�0�2�-�'�/�)�. �6�/�8�4�-�2�:�� �"�)�(�-�1�)�2�7�<�5�2�) �(�)�7�5�-�7�-�'�/�= 
�,�3�5�2�-�2�: �6�A �;�%�6�7�A�4�)�2�= �5�@�;�2�:�1�- �(�5�8�,�1�- �*�:�0�-�7�3�9 �% �/�5�)�1�)�2�'�3�9�� �$ �9�8�0�/�%�2�-�'�/�L�'�, �,�3�5�2�>�2 �7�8 
�9�:�6�7�8�4�8�.�A �7�8�* �3�� �- �7�8�* �-�7�3�4�3�5�*�:�5�3�-�(�: �% �9 �1�)�2�I�)�. �1�-�)�5�) �,�3�5�2�-�2�: �(�-�%�&�<�;�3�9�=�,�3 �'�,�%�5�%�/�7�)�5�8�� 
�#�8�0�/�%�2�-�'�/�= �,�3�5�2�-�2�: �7�9�3�5�-�% �&�<�;�8 �2�%�(�0�3�K�2�L�'�, �6�)�(�-�1�)�2�7�<�5�2�:�'�, �,�3�5�2�>�2�� ���)�0�= �6�A�9�5�6�7�9�-�)�.�) 
�1�-�)�5�2�) �8�/�0�3�2�)�2�= �2�% �6�)�9�)�5�� �J�-�0�: �6�A �2�%�3�4�%�/ �8�/�0�3�2�)�2�= �2�% �.�8�, �������D�����B�� �% �9�-�%�;�%�2�= �2�% 
�(�-�6�0�3�/�%�M�2�= �4�3�5�8�'�,�: �#�D�$ ������ �#�<�'�0�%�9 �����
������ 

�!�����5�� ���� �#�<�'�0�%�9�� ���"�'���� ���)�3�0�3�+�-�'�/�L �A�6�7�%�9 ���-�3�2�L�;�% �H�7�A�5�%�� ���0�:�2�6�/�< �(�3�0�� ���������� ���� ���5�%�7�-�6�0�%�9�% 

������ 



Obr. 1 �������	���,���# ���
���
 ���!���������������#�����!���� �*�%�� �  �������
������ �����
������ �������! 
�� �' ������������� �
������ �*�%���� �� �' �������������� �*�%�� ���
 ����� �������� �������-�
 ���
�������+���� �����#���� �� �' �����������������
���
���+ �������������� �*�%�� ���
 
����� ���������� 

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

���
���	���7 
�
���
�������� 
���������� 
�������������� 
�
�#���������������� 
�����	�$�� 

���������������� 
���������������� 
�
������������ 
���5������ ���/ 
�������������� 

���������������� 
�������������������,�, 
�
�����������
 
�
�����������������6�� 
���
���������,�6 
�������������������� 
������������ 

���,�#�(��

���� 

���"�#�,�%�.�*�0�2 

�) 

���� ���� 

� � � , � # � ( ��
�.�/�,�(���'�%�)�*�0�2 

�-�% �%�� 

� % �' 

���� 

� � � / � ' �$ �%�" �%�! �&�1 

�-�/� �+�#�, 

���� 

�-�/� �+�#�,�� 

���� 

� ' �% 

�� �� �( 

�
������ �� �	��������� �# ���������������
 �����������#�����  ���
 �*�����#���� 
�� �' ���������
� �������� �  ���������������� �������
�����$�� �� �' �����
� ������������������ ���
 � �!�����,��� �
�� �������������*������ �� �' �����������#�����
 �����������#������ 

� � � � �� 



Charakter sideritov na žilách 

Študovali sme siderity zo všetkých žíl menovanej oblasti. Zvláštnu �����
���	�����
�J �,�'�� 
�/�A���% �/���(�)�/���&�# �B�#�&�3�'�� �%�-�)�+�5 �/�1�,�-�.�*�.�$�8 �'�����2�# �)�������'�# �@�/�����&�3�+�;�,�-���+�3 ���)������ �&�����) ���)�&�# 
�(���$�'���(���$ �*�)�,�-�#�"�(�.�-�5 �*�+�)�����,�'�# �)�0�#���3���#���� �����*���+�)�/���&�# �,�'�� �#���" �*�)�� ���#�(�)�%�.�&�3�+�(�)�. 
�&�.�*�)�.�� �������(���%�) �,�'�� �'�(�)�"�5 ���(���&�C�2�1 �(���'�)�"�&�# �*�)�.�B�#�J �*�+�� �/�1�,�)�%�C �)���,���" �(���+�)�2�*�.�,�-�(�5�"�) 
�2���1�-�%�. �� �����	���
�
�� �� ���#�,�*�)�2�6���#�# �(�3�' �)�,�-���&�) ���	 ���"���'�#���%�C���" ���(���&�C�2�� ���)�%���&�#�2�3���#�� �/�2�)�+�#���%�� 
�2 �%�-�)�+�C���" �,�'�� �'�)�"�&�# �*�)�.�B�#�J ���(���&�C�2�1�� �(�3�' ���)�/�)�&�#�&�� �,�&�����)�/���J �2�'���(�. ���"���'�#���%�5�"�) �2�&�)�B���(�#�� 
�/ �*�+�#���,�-�)�+�� �#���� �/ ���	�E�#�-�)�' �2�'�1�,�&���� �� �-�) �2 �-�)�"�) ���7�/�)���.�� �B�� �����(�,�%�5 �*�+�3���� ���)�&�# �(���*�+�6�,�-�.�*�(�5 
�; �+�)�2���#���&�1 �,�'�� �'�)�"�&�# �A�-�.���)�/���J �. �,�#�����+�#�-�)�/ �)���)���+���-�C���" �2 �*�+�#���*�����&�6�,�% ���<�*�6�(�!������ 
�*�+�6�*�����(�� �2 �"�3�&���� �%�-�)�+�C���" �A�-�7�&�(�� �,�&�����)�/���&�# �B�#�&�1 �/ �*�)���*�)�/�+���"�)�/�C���" �E���,�-�#�����" �� �2 �"�3�&�� 
�A�-�7�&�(�6�� �. �%�-�)�+�C���" ���)�&�) �$���,�(�5�� �B�� �B�#�&�. �(��� �3�+���&�# �"�&���A�#���� 

� � � � �%�+�) � , �%�)�* �#� � �%�C �)�*�#�, 

���#�����+�#�- �$�� �/�1�/�#�(�.�-�C �/ ���/�)���" �!���(���+�3���#�3���"�� ���#�����+�#�- ������ �$�� �/�1�/�#�(�.�-�C �#���� ���%�����,�)�+�#���%�1�� 
���#�����+�#�- ���� ���%�-�)�+�C �$�� �*�+�����'���-�)�' �A�-�8���#���� �'�3 �,�*�+���/�#���&�� �/ ���7�,�&�����%�. �)�0�#���3���#�� �-�'���/�)�"�(�����8 
� ���+���.�� �D���+�,�-�/�C �$�� �,�/���-�&���$�A�6 �B�&�-�)�"�(�����C�� ���+�(�#�-�)�,�J �,�'�� �*�)�2�)�+�)�/���&�# �+�7�2�(�.�� ���) �/�C���"�)���(�C���" 
�E���,�-�#�����" �B�6�&�� �%���� �,�8 �# �/�4�E�A�#�� �"�+�8���%�1�� �'�3 �"�+�.���)�2�+�(�(���$�A�6 ���"���+���%�-���+�� �� �2�3�*�����(�C���" 
�E���,�-�#�����" �$�� �,�*�+���/�#���&�� �,�-�+�����(�)�� ���B �$���'�(�)�2�+�(�(�C�� ���+�8�2�)�/�5 ���.�-�#�(�1 �,�8 �/�2�3���(���� ���1�-�/�3�+�� 
�'���,�6�/�(���� �"�(�#���2���)�/�#�-�5�� �+�����+�6�%�)�/�#�-�5 �� ���+���%���#�)�/�#�-�5 �-���0�-�8�+�1�� �@�-�+�.�%�-�8�+�� �,�#�����+�#�-�)�/���$ �/�C�*�&�(�� 
�$�� �2�+�(�#�-�3�� ���&�����A�#�� �-���%�-�)�(�#���%�5 �*�)���"�)���1 �,�� �(�� �,�#�����+�#�-�� �*�+���$���/�.�$�8 �,�*�+���/�#���&�� �%���-���%�&�3�2�)�.�� 
���� �"�)�$�(�� �*�+���(�#�%�(�.�-�C �'�&�����A�6�' �'�#�(���+�3�&�)�'�� �"�&���/�(�� ���	�������������� �F���&���$ ���������)�&�)�'�#�-�)�' 
�� �,�.�&� �#���'�#�� 

� � �#�%�+�) � , �%�)�* �#� � �%�C �)�*�#�, 

�D�#�,�-�C �'�)�(�)�'�#�(���+�3�&�(�1 ���!�+���!�3�- �,�#�����+�#�-�. �$�� �����G�'�# �2�+�#�����%���/�C�� ���%�)�+�) �/�B���1 �$�� �,�#�����+�#�- 
�*�+���+���,�-���(�C �'�&�����A�6�'�# �'�#�(���+�3�&�'�#�� �"�&���/�(�� �%�+���'���H�)�'�� �'���(���$ �,�.�&� �#���'�#�� ���#���,�-���'�# 
�%�+���'���H �*�+�����"�3���2�� ���B ���) �$���'�(���$ �,�#���-���� �/�1�.�B�6�/���$�8�� �*�+�#���,�-�)�+�1 �'�����2�# �$�����(�)�-�&�#�/�C�'�# 
�2�+�(���'�# �� �%�&���(���)�/�8 �A�-�#���*���-���I�(�)�,�J�� ���+���(�#���� �2�I�( �,�8 �'�3�&�) �E�&���(�#�-�5�� �����&�)�E�(���-�)�,�J �� �/�4�E�A�#�� 
�E�&���(�#�-�)�,�J �,�� �*�+���$���/�.�$�� �&���( �. �,�-�+�����(�)�2�+�(�(�C���" �,�#�����+�#�-�)�/�� ���"���+���%�-���+�#�,�-�#���%�3 �$�� �%�&���(���)�/�3 
�A�-�#���*���-���&�(�)�,�J �� �*�,���.���)�����,�)�+�����#���� �� �$���'�(�C���" �*�.�%�&�#�(�3���" �,�'�� �E���,�-�) �*�)�2�)�+�)�/���&�# �,���+�#���#�-�� 

� � �" � � � ' �#� � �%�5 �2�&�)�B���( �#�� � , �#� � � � �+�#�-�) �/ 

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

�����+�5������ � �-�5���
�� � �4�5���5�� ���'�5���5�
�� �/ ���!�� 

�G �> �4�+�0 �;�=�6�2�M�;�'�� �L�+ �; �/�*�+�?�2�4�5�3 �)�.�+�3�/�)�1�5�3 �;�>�5�7�)�/ ���+�����. �0�+ �'�8�/ 
�
�� �� �6�5�>�A�)�/�A ���+���
 �>�'�8�9�C�6�+�4�@ � �-�� 
�� �� �6�5�>�A�)�/�A ���+ � � �� �>�'�8�9�C�6�+�4�@ � �4�� 
�
 �� �6�5�>�A�)�/�A ���+���
 �>�'�8�9�C�6�+�4�@ ���'�	 

���5�)�/ �(�5�2�/ �;�>�5�7�1�= �> �7�B�>�4�=�)�. �3�/�+�8�9 �6�5�3�+�7�4�+ �K�/�7�5�1�@�.�5 �'�7�+�?�2�:�� �6�7�+�*�8�' �;�=�1�'�>�:�0�C �>�.�5�*�: 
�' �)�.�'�7�'�1�9�+�7�/�>�:�0�C �9�M�3 �8�1�C�3�'�4�C �5�(�2�'�8�R�� �.�2�'�;�4�+ �;�K�'�1 �8�9�'�7�5�;�5�*�8�1�M �L�/�2�4�A�1 �����
�����O�:�0�C�)�/ �8�' 
�>�5�8�1�:�6�+�4�A�3 �8�/�*�+�7�/�9�5�;�5���8�:�2�,�/�*�/�)�1�M�)�. �L�A�2�	 ���)�. �*�B�2�+�L�/�9�5�: �O�7�9�5�: �0�+ �6�5�3�+�7�4�+ �4�A�>�1�= �5�(�8�'�. 
���+�! �G �5�0�+�*�/�4�+�2�@ �3�'�<�/�3�?�2�4�+ ���� ���� �;�=�8�5�1�M �5�(�8�'�. � �-�! �6�5�.�=�(�:�0�C�)�/ �8�' �; �7�5�>�3�+�*�>�A 
���G������ �' ���'�! �� �5�(�8�'�.�: �'�L �������
���	 � �4�! �8�' �6�5�.�=�(�:�0�+ �5�* ���������� �*�5 
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Obr. 4 Termogramy sideritov. 

2,34 �����<�@�P�M�0�5�6�; �<�M�(�2 �7�6�+ �� ������ �������Q�(�+�6�4 
�2�; �2�<�(�3�0�:�5�O�4 �9�0�+�,�8�0�:�6�4 �#�7�0�M�9�2�6���.�,�4�,�8�9�2�A�/�6 
�8�;�+�6�/�6�8�0�( ���������R�(�5�=�� �"�6�N�R�(�<�( �(�:�+���� �4�(�1�D 
�7�6�4�,�8�5�, �5�,�7�8�0�(�>�5�0�<�A �>�3�6�N�,�5�0�, �6�<�7�3�=�<�5�,�5�A 
���. �( ���(�� 

���( �;�8�P�,�5�0�, �9�0�+�,�8�0�:�; �9�4�, �7�6�;�N�0�3�0 �(�1 �+�0�- �,�8�,�5��
�*�0�?�3�5�; �:�,�8�4�0�*�2�D �(�5�(�3�O�>�; ������ ���;�9�O �< �3�(�)�6�8�(�:�C��
�8�0�; ���I���L���� �$�,�8�4�6�.�8�(�4�= �)�6�3�0 �>�/�6�:�6�<�,�5�A �5�( 
�7�8�B�9�:�8�6�1�0 �9 �-�6�:�6�.�8�(�-�0�*�2�6�; �8�,�.�0�9�:�8�?�*�0�6�;�� �'�6 
�<�>�6�8�2�= �)�6�3�( �;�8�6�)�,�5�? �)�8�0�2�,�:�2�(�� �$�,�7�3�6�:�( �7�,�*�, 
�( �+�0�-�,�8�,�5�P�5�? �:�,�7�3�6�:�( �)�6�3�0 �6�<�,�8�,�5�A � �:��� �:���!�/ 
�:�,�8�4�6�P�3�?�5�2�6�4�� �7�8�0�P�6�4 �:�,�7�3�6�:�( �7�,�*�, �)�6�3�( 
�>�<�=�M�6�<�(�5�? �7�8�0�,�4�,�8�5�6�; �8�O�*�/�3�6�9�S�6�; ���	 �E���� 
�4�0�5�� �$�,�8�4�6�.�8�(�4�= �9�D �>�(�*�/�=�:�,�5�A �5�( �6�)�8�?�>�2�; 
�
�� �$�,�7�3�6�:�= �4�0�5�0�4�?�3�5�=�*�/ �,�5�+�6�:�,�8�0�,�4 �9�( �7�6�/�=��
�)�;�1�D �< �8�6�>�4�,�+�>�B �����	�E �(�N �����	�E�� ���8�;�/�? �,�5�+�6��
�:�,�8�4�( �< �:�,�8�4�6�.�8�(�4�, �<�>�6�8�2�= �����
�	������ �9 �:�,�7�3�6��
�:�6�; �4�0�5�0�4�( �����	�E�1�, �>�(�7�8�B�P�0�5�,�5�? �>�5�(�P�5�6�; �7�8�B��
�4�,�9�6�; �2�(�3�*�0�:�;�� 

���0�2�8�6�*�/�,�4�0�*�2�A �>�3�6�N�,�5�0�, �9�0�+�,�8�0�:�6�< �9�4�, 
�9�3�,�+�6�<�(�3�0 �8�(�+�6�4 �2�<�(�3�0�:�(�:�B�<�5�=�*�/ �9�7�,�2�:�8�?�3�5�=�*�/ 
�(�5�(�3�O�> ���6�)�8�� ���� �8�6�)�,�5�O�*�/ �< �3�(�)�6�8�(�:�C�8�0�; 
���I���L ������ ���;�7�P�6���� ���6�3 �7�6�;�N�0�:�O �9�7�,�2�:�8�6��
�.�8�(�- ���0�3�.�,�8 �� �
���� �( ���#� �����
�� �&�>�6�8�2�= �7�8�, 
�2�<�(�3�0�:�(�:�B�<�5�, �9�7�,�2�:�8�?�3�5�, �(�5�(�3�O�>�= �9�4�, �6�+�6�)�8�(�3�0 
�0 �>�6 �N�B�3 �4�0�4�6 �M�:�;�+�6�<�(�5�A�/�6 �D�>�,�4�0�( �H �> �7�8�0��
�Q�(�/�3�O�*�/ �6�)�3�(�9�:�B�� �:�� � 1 �� �> �6�)�3�(�9�:�B �L�<�,�+�3�?�8�H�$�0�*�/�? 
�&�6�+�(�H���=�9�:�8�O � �6�:�6�2�� �#�0�+�,�8�0�:�= �)�6�3�0 �9�,�7�(�8�6�<�(��
�5�A �7�6�+ �)�0�5�6�2�;�3�?�8�5�6�; �3�;�7�6�;�� �� �:�(�2 �9�( �; �4�5�6��
�/�O�*�/ �5�,�7�6�+�(�8�0�3�6 �>�5�(�P�5�,�1�M�0�, �6�+�9�:�8�?�5�0�S �/�,�:�,�8�6��
�.�A�5�5�, �7�8�B�4�,�9�0�� �& �>�?�<�0�9�3�6�9�:�0 �6�+ �4�5�6�N�9�:�<�( �#�0 
�( ���� �8�(�9�:�0�, �D�4�,�8�5�, �0 �8�(�+ �0�5�O�*�/ �7�8�<�2�6�<�� �2�:�6�8�A 
�7�6�*�/�6�7�0�:�,�Q�5�, �5�0�, �9�D �<�0�(�>�(�5�A �5�( �9�0�+�,�8�0�:�� �(�3�, �5�( 
�2�3�(�9�:�0�*�2�A �7�8�0�4�0�,�M�(�5�0�5�= �M�0�3�0 �2�(�:�6�<�� �/�3�(�<�5�, �2�8�,��
�4�,�R�( �( �9�,�8�0�*�0�:�;�� � �6�+�Q�( �>�(�9�:�D�7�,�5�0�( �9�:�6�7�6�<�O�*�/ 
�7�8�<�2�6�< �7�8�0�9�3�D�*�/�(�1�D�*�0�*�/ �2 �9�;�3�-�0�+�6�4 �9�( �+�? �;�9�D��
�+�0�S�� �N�, �9�;�3�-�0�+�= �5�,�:�<�6�8�0�( �< �4�,�*�/�(�5�0�*�2�O�*�/ �7�8�B��
�4�,�9�0�(�*�/ �7�6�+�9�:�(�:�5�D �P�(�9�S�� �'�?�2�3�(�+�5�6�; �9�:�(�<�,�)��
�5�6�; �9�D�P�(�9�S�6�; �9�0�+�,�8�0�:�6�< �1�, ���,�� ���.�� �2�O�4 ���5 
�( ���( �9�D �)�,�N�5�O�4�0 �0�>�6�4�6�8�-�5�O�4�0 �7�8�B�4�,�9�(�4�0�� 
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���%�4�� �
 ���8�$�/�,�6�$�6�=�8�1�( �5�3�(�.�6�4�;�/�1�( �$�1�$�/�G�:�9 �5�,�'�(�4�,�6�2�8 

���$�/�G �$ �:�4�,�(�'�.�$�8�G �2�%�5�$�+ � �4 �1�(�'�;�8�$ �3�4�(�'�3�2�.�/�$�' �,�:�2�0�2�4�)�,�( �5 ���$ �8 �5�,�'�(�4�,�6�(�� �"�5�7�'�:�7�-�(�0�( 
�3�4�(�6�2�� �F�( � �4 �5�$ �8�,�$�F�( �1�$ �5�7�%�0�,�.�4�2�5�.�2�3�,�&�.�< �3�4�=�0�(�5�, ���(���'�2�/�2�0�,�6�2�8 �$ �.�$�/�&�,�6�7�� �8 �.�6�2�4�G�&�+ 
�8�9�5�6�7�3�7�-�( �3�4�,�(�%�(�F�1�(�� ���2�.�7�0�(�1�6�7�-�(�0�( �6�2 �1�$ �2�%�4�;�:�.�7 �� �A �:�2 �5�3�(�.�6�4�;�/�1�9�&�+ �$�1�$�/�G�: 
�'�2�/�2�0�,�6�2�8 �$ �.�$�/�&�,�6�2�8 �5�0�( �8�9�%�4�$�/�, �,�%�$ � �4�� ���2�.�,�$�I �,�'�( �2 ���,�� ���� ���� � � � ( �4�1�$�4�' ���
�����
�� 
�3�4�(�'�3�2�.�/�$�'�; �1�$ �:�;�.�/�$�'�( �-�(�+�2 �4�2�8�1�2�0�(�4�1�<�+�2 �4�2�:�E�=�4�(�1�,�$ �8 �5�,�'�(�4�,�6�2�&�+ �8 � �3�,�E�5�.�2�*�(�0�(�4��
�5�.�2�0 �4�7�'�2�+�2�4�= �-�(�+�2 �,�:�2�0�2�4�)�1�G �&�+�$�4�$�.�6�(�4�� �!�2 �0�?�F�( �����J �3�2�'�0�,�(�1�(�1�< �%�/�=�:�.�2�5�J�2�7 
�,�>�1�2�8�G�&�+ �3�2�/�2�0�(�4�2�8 �'�8�2�-�0�2�&�1�<�+�2 �F�(�/�(�:�$ �$ �1�,�.�/�7 �����(�
�
 �A �	������ � � �� ���,�1 �A �	������ � � �� 
���� ���� � � �+�4�( �1�5 �
���
������ ���, �8 �E�6�7�'�2�8�$�1�G�&�+ �5�,�'�(�4�,�6�2�&�+ �1�(�8�9�5�6�7�3�7�-�( �3�4�,�(�%�(�F�1�(�� �!�2 �8�E�$�. 
�������������H�7�-�( �-�(�+�2 �,�:�2�0�2�4�)�1�G �&�+�$�4�$�.�6�(�4�� ���8�E�$�. �-�(�+�2 �5�6�;�/�$ �3�4�=�6�2�0�1�2�5�J �8 �3�9�4�,�6�( �$ �&�+�/�2�4�,�6�( 
���, �8�2 �:�8�G�E�(�1�G�&�+ �.�2�1�&�(�1�6�4�;�&�,�;�&�+�� �+�/�$�8�1�( �8 �3�9�4�,�6�( �A �2�%�4�� ���� ���� �$ �H�$�5�6�; �8 �,�1�G�&�+ 
�0�,�1�(�4�;�/�2�&�+ �1�(�3�2�7�.�$�:�7�-�( �1�$ �-�(�+�2 �,�:�2�&�+�(�0�,�&�.�G �&�+�$�4�$�.�6�(�4 �8 �5�,�'�(�4�,�6�(�� ���$ �:�;�.�/�$�'�( �6�2�+�6�2 
�3�4�(�'�3�2�.�/�$�'�;�0�(�� �F�( �2�%�5�$�+�9 ���, �:�$�&�+�9�6�(�1�< �.�8�$�/�,�6�$�6�=�8�1�2�7 �5�3�(�.�6�4�;�/�1�2�7 �$�1�$�/�G�:�2�7 �5�$ �8�,�$�F�7 
�1�$ �5�7�%�0�,�.�4�2�5�.�2�3�,�&�.�< �3�4�=�0�(�5�, �,�1�G�&�+ �0�,�1�(�4�;�/�2�8�� �� �,�:�2�0�2�4�)�1�2�0 �:�$�5�6�7�3�2�8�$�1�= �0�2�F�1�2 
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máme vzorku B-18A s obsahom FeO — 36,64 % ; MgO — 8,15 %. Zo západnej 
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Geologické práce, Správy 78, s. 207—216, Geologický ústav Dionýza Štúra, Bratislava, 1982 

Eugen Kullman 

Podzemné krasové vody v okrajovom zlome 
pezinských Karpát pri Trst ine 

6 obr., 1 fotogr. tabufka (XLIII), anglické resumé 

Abstract. At the NE margin of the Pezinské Karpaty Mts. is an open aquiferous fault, broadened by 
karst processes. The faul is NE—SW striking, dipping at about 80" into the mountain-range. 

The faul provides draining of karst ground waters from the adjacent Triassic dolomites and limestones 
of the Havranica nappe of the mountain range. On the faul there are karst areas with continuous ground 
water level at a depth of about 40 m below land surface. 

Pumping tests in the borehole TH-1 (Trstín) in the open fault resulted — at 4,3 m drawdown of 
ground water level — in 55,91. s"1 of dynamical reserves and 12.154 m3 of accumulated reserves of karst 
ground waters. 
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���%�5�4�<�7 �7�9�3�5�? �����L�%�6�O �,�%�9�5�%�2�-�'�/�>�,�3 �4�5�?�/�5�3�9�8�� �"�:�6�7�8�4�8�.�A �7�8 �2�% �4�3�9�5�'�, �9 �6�4�3�(�2�)�. �L�%�6�7�- 
�6�9�)�7�0�> �9�<�4�)�2�'�) �-�0�K�5�8���0�%�(�-�2�8 �% �9 �-�'�, �2�%�(�0�3�J�? �6�9�)�7�0�3�6�-�9�> �(�3�0�3�1�-�7�: �6�7�5�)�(�2�>�,�3 �%�J �9�5�'�,�2�>�,�3 
�7�5�-�%�6�8�� �!�-�)�7�3 �/�%�5�&�3�2�<�7�3�9�> �6�A�9�5�6�7�9�-�% �,�%�9�5�%�2�-�'�/�>�,�3 �4�5�?�/�5�3�9�8 �6�A �9�3�L�- �6�)�(�-�1�)�2�7�3�1 
�!�5�2�%�9�6�/�)�. �4�%�,�3�5�/�%�7�-�2�: ���6�A�9�5�6�7�9�-�% �6�4�3�(�2�>�,�3 �)�+�)�2�&�8�5�+�8 �% �/�%�5�4�%�7�8 �E �4�-�)�6�/�3�9�'�)�� 
�;�0�)�4�)�2�'�)�� �I�7�5�/�: �% �4�-�)�6�/�:�� �%�/�3 �%�. �9�5�'�,�2�>�,�3 �&�<�(�)�2�8 �E �9�<�4�2�-�7�> �?�0�: �% �4�-�)�6�/�:�� �7�)�/�7�3�2�-�'�/�: 
�3�(�(�)�0�)�2�> �;�0�3�1�3�1 �7�9�3�5�-�%�'�-�1 �6�A�L�%�6�O �3�/�5�%�.�3�9�K�'�, �;�0�3�1�3�9 �4�)�;�-�2�6�/�K�'�, ���%�5�4�<�7 �9 �7�)�.�7�3 
�3�&�0�%�6�7�-�� ���9�)�5�)�2�-�) �% �;�%�1�)�5�%�2�-�) �.�%�6�/�:�2�2�K�'�, �4�5�-�)�6�7�3�5�3�9 �(�3�/�8�1�)�2�7�3�9�%�0�3�� �J�) �/�5�%�6�3�9�> 
�4�5�-�)�6�7�3�5�: �6 �4�3�(�;�)�1�2�K�1�- �/�5�%�6�3�9�K�1�- �9�3�(�%�1�- �6�A �9�-�%�;�%�2�> �2�% �/�5�%�6�3�9�K�1�- �4�5�3�'�)�6�1�- 
�3�7�9�3�5�)�2�A �% �5�3�;�I�?�5�)�2�A �L�%�6�O �3�/�5�%�.�3�9�>�,�3 �;�0�3�1�8 �4�5�)�&�-�)�,�%�.�A�'�)�,�3 �6�1�)�5�3�1 � �"�E���$ �6�3 
�6�7�5�1�K�1�� �4�5�-�&�0�-�J�2�) �����B�� �A�/�0�3�2�3�1 �(�3 �4�3�,�3�5�-�% ���3�&�5�� �0�%�� �0 �& �� �7�%�&�� �#���������� �#�����"���� ���3�J�2�3 
�4�5�)�(�4�3�/�0�%�(�%�O�� �J�) �-�(�) �3 �4�3�/�5�%�L�3�9�%�2�-�) �4�<�6�1�% �3�/�5�%�.�3�9�K�'�, �;�0�3�1�3�9 �4�)�;�-�2�6�/�K�'�, ���%�5�4�<�7�� 
�4�5�)�&�-�)�,�%�.�A�'�-�'�, �3�( ���3�I�3�2�'�% �'�)�; � �1�3�0�)�2�-�'�) �/ �!�5�6�7�-�2�8�� 

���:�(�5�3�+�)�3�0�3�+�-�'�/�K �4�5�)�,�M�%�( 

���:�(�5�3�+�)�3�0�3�+�-�'�/�K �,�3�(�2�3�7�)�2�< �0�3�/�%�0�-�7�% �7�9�3�5�? �L�%�6�O �6�)�9�)�5�3�9�K�'�,�3�(�2�>�,�3 �3�/�5�%�.�% �5�3�;�6�-�%�,�0�)�. 
�,�:�(�5�3�+�)�3�0�3�+�-�'�/�)�. �I�7�5�8�/�7�A�5�:�� �&�8�(�3�9�%�2�)�. �2�%�.�1�= �9�<�4�)�2�'�%�1�- �% �(�3�0�3�1�-�7�1�- �'�,�3�L�6�/�>�,�3�� 
�9�)�7�)�5�2�?�'�/�)�,�3 �% �,�%�9�5�%�2�-�'�/�>�,�3 �4�5�?�/�5�3�9�8 �% �5�3�;�4�5�)�6�7�-�)�5�%�.�A�'�)�. �6�% �1�)�(�;�- ���3�,�3�J�2�?�/�3�1�� 
���5�-�)�9�%�0�1�- �% �!�5�6�7�?�2�3�1�� �!�<�7�3 �,�:�(�5�3�+�)�3�0�3�+�-�'�/�< �I�7�5�8�/�7�A�5�% �;�%�&�)�5�< �'�)�0�/�3�9�A �4�3�9�5�'�,�3�9�A 
�5�3�;�0�3�,�8 �������� �/�1�
 ���; �7�3�,�3 �
������ �/�1�
 �7�9�3�5�-�% �7�5�-�%�6�3�9�> �9�<�4�)�2�'�) �% �(�3�0�3�1�-�7�:���� ���) �;�.�%�9�2�) 
�	�����	���N�3�9�%�2�< �2�%�.�1�= �4�5�%�1�)�N�1�- �% �6�L�%�6�7�- �- �4�5�)�6�7�8�4�1�- �/�5�%�6�3�9�K�'�, �9�@�( �(�3 �4�3�9�5�'�,�3�9�K�'�, 
�7�3�/�3�9 �9�3 �9�2�A�7�5�- �% �4�5�- �3�/�5�%�.�3�'�, �,�:�(�5�3�+�)�3�0�3�+�-�'�/�)�. �I�7�5�8�/�7�A�5�:�� ���3�(�6�7�%�7�2�< �L�%�6�O �9�K�6�7�8�4�3�9 
�7�K�'�,�7�3 �/�5�%�6�3�9�K�'�, �9�@�( �.�) �(�3 �4�3�9�3�(�-�% ���3�5�%�9�: �9 �3�&�0�%�6�7�- �1�)�(�;�- ���3�,�3�J�2�?�/�3�1 �% ���5�-�)�9�%�0��
�1�-�� ���&�% �4�3�(�6�7�%�7�2�) �1�)�2�I�-�% �L�%�6�O �9�K�6�7�8�4�3�9 �4�3�(�;�)�1�2�K�'�, �/�5�%�6�3�9�K�'�, �9�@�( �&�3�0�% �(�3�/�8�1�)�2��
�7�3�9�%�2�< �4�5�- �9�K�'�,�3�(�2�3�1 �3�/�5�%�.�- �,�:�(�5�3�+�)�3�0�3�+�-�'�/�)�. �I�7�5�8�/�7�A�5�:�� ���)�0�/�3�9�) �,�:�(�5�3�+�)�3�0�3�+�-�'�/�< 
�I�7�5�8�/�7�A�5�% �.�) �3�(�9�3�(�N�3�9�%�2�< �
�� �4�5�%�1�)�N�1�-�� �% �9 �� �A�6�)�/�3�'�, �4�3�9�5�'�,�3�9�K�'�, �7�3�/�3�9 �&�3�0 
�(�3�/�8�1�)�2�7�3�9�%�2�K �9�;�O�%�, �1�)�(�;�- �4�3�9�5�'�,�3�9�K�1�- �% �4�3�(�;�)�1�2�K�1�- �9�3�(�%�1�-�� ���% �;�<�/�0�%�(�) 
�6�A�6�7�%�9�2�K�'�, �1�)�5�%�2�? �4�5�%�1�)�N�3�9 �% �2�)�6�A�6�7�%�9�2�K�'�, �1�)�5�%�2�? �6�/�5�:�7�K�'�, �4�5�)�6�7�8�4�3�9 �4�3�(�;�)�1��
�2�K�'�, �9�@�( �(�3 �4�3�9�5�'�,�3�9�K�'�, �7�3�/�3�9 �9 �3�&�(�3�&�? �	���
���E�	������ �'�)�0�/�3�9�K �4�5�-�)�1�)�5�2�K �3�(�7�3�/ 
�4�3�(�;�)�1�2�K�'�, �9�@�( �; �,�3�(�2�3�7�)�2�)�. �,�:�(�5�3�+�)�3�0�3�+�-�'�/�)�. �I�7�5�8�/�7�A�5�: �&�3�0 �
���� �	�� �6 � � � 	�� �; �7�3�,�3 
�9 �4�5�%�1�)�N�3�'�, �
�	�
 �	�� �6���	 ������ ���8�0�0�1�%�2 �	�����
�� �	�������� ���� ���8�&�%�E���� ���8�0�0�1�%�2 
�	���������� ���5�)�(�6�7�%�9�8�.�) �7�3 �4�5�-�)�1�)�5�2�K �I�4�)�'�-�*�-�'�/�K �3�(�7�3�/ �4�3�(�;�)�1�2�K�'�, �/�5�%�6�3�9�K�'�, �9�@�( 
�����	�� �	�� �6 � � �	 �� �/�1���
�� ���3�5�3�9�2�%�2�?�1 �6 �9�K�6�0�)�(�/�%�1�- �;�?�6�/�%�2�K�1�- �9 �6�8�6�)�(�2�)�. �/�5�%�6�3�9�)�. �,�:�(�5�3��
�+�)�3�0�3�+�-�'�/�)�. �I�7�5�8�/�7�A�5�) �/�5�?�J�N�%�2�6�/�>�,�3 �4�5�?�/�5�3�9�8�� �2�%�'�,�<�(�;�%�.�A�'�)�. �6�% �1�)�(�;�- �3�&�'�%�1�- 
���8�'�,�:�N�% �% ���3�I�3�2�)�'�� �; �/�7�3�5�)�. �&�3�0 �9 �6�A�,�0�%�6�2�3�1 �3�&�(�3�&�? �(�3�/�8�1�)�2�7�3�9�%�2�K �4�5�-�)�1�)�5�2�K 
�I�4�)�'�-�*�-�'�/�K �3�(�7�3�/ �4�3�(�;�)�1�2�K�'�, �9�@�( �2�% �;�<�/�0�%�(�) �6�A�6�7�%�9�2�) �1�)�5�%�2�K�'�, �4�5�%�1�)�N�3�9 �% �2�)�6�A�6��
�7�%�9�2�) �1�)�5�%�2�K�'�, �4�5�?�5�%�6�7�/�3�9 �4�3�(�;�)�1�2�K�'�, �9�@�( �(�3 �4�3�9�5�'�,�3�9�K�'�, �7�3�/�3�9 �9 �,�3�(�2�3�7�) 
�����	 �	�� �6 � � � 	 �� �/�1���
�� �9�:�'�,�<�(�;�% �9�K�;�2�%�1�2�K �(�)�*�-�'�-�7 �9 �3�(�7�3�/�8 �/�5�%�6�3�9�K�'�, �9�@�( �;�3 �I�7�5�8�/�7�A�5�: 
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(E. Kullman 1965, 1975). Na základe vzájomného hodnotenia týchto dvoch 
hydrogeologických štruktúr, majúcich zhruba zhodné geologické i klimatické pome­
ry, vychádza pre hodnotenú hydrogeologickú štruktúru deficit odtoku podzemných 
krasových vôd nad 200 1. s -1 (2701. s-1). Podstatná �����
�I �0�,�%�0�, �!�"�#�&� �&�0�1 ���,�)�� �,�2�"�.�"�+�6 
���(�, �/�(�.�4�0�C �-�.�"�/�0�1�- �-�,�!�5�"�*�+�C� �% �(�.���/�,�2�C� �% �2�:�! �-�.�& �5�6�-���!�+�,�* �,�(�.���'�& �-�"�5�&�+�/�(�C� �% 
�����.�-�6�0 �2 �,���)���/�0�& �*�"�!�5�& ���,�%�,�B�+�8�(�,�* �� ���"�.�,�2�,�1�����&�"�/�(�,�2�C�*�� �� �0�, �'�"�!�+���( �!�, 
�(�2���.�0�7�.�+�4� �% �/�"�!�&�*�"�+�0�,�2 �/�,�)�,�A�+�8� �(�"�' �+�6�!�.�B�" �(�2���.�0�7�.�+�4� �% �-�,�!�5�"�*�+�C� �% �2�:�! �� �'�"�!�+���( 
�!�, �(�2���.�0�7�.�+�4� �% �/�"�!�&�*�"�+�0�,�2 �-�)���2�"� �(�"�' �!�"�-�.�"�/�&�" ������ ���1�)�)�*���+ �	���������� ���"�+�0�, �/�(�.�4�0�C 
�-�.�8�0�,�( �-�,�!�5�"�*�+�C� �% �(�.���/�,�2�C� �% �2�:�! �5 �-�"�5�&�+�/�(�C� �% �����.�-�6�0 �!�, �/�,�)�,�A�+�8� �(�"�' �+�6�!�.�B�"�� 
�2�4�D�8�/�)�,�2���+�C �2�, �2�&��� �"�.�C� �% �%�4�!�.�,�)�,�$�&� �(�C �.�,�5�!�&�"�)�+�4� �% �,���!�,���&��� �% �� �2�&��� �"�.�C�*�& �*�"�0�9�!����
�*�&�� �2�4� �%�6�!�5�� �2 �*�"�!�5�&��� �% �����=�	���� �	�� �/ � � �	 ������ � � �1�)�)�*���+ �	���������� �E���)�A�8�� ���&�)���+�D�+�7 
�!�,�(�1�*�"�+�0�,�2���+�C �/�(�.�4�0�C �-�.�"�/�0�1�- �-�,�!�5�"�*�+�C� �% �(�.���/�,�2�C� �% �2�:�! �!�, �(�2���.�0�7�.�+�4� �% �/�"�!�&��
�*�"�+�0�,�2 �-�)���2�"� �(�"�' �!�"�-�.�"�/�&�" ���,�) �2�4�D�8�/�)�"�+�C �+�� ���
 �	 � � � / � � �	 ������ � � � , �)�7� �5�4�,�2�6 �	���
���� 
���� � � �1�)�)�*���+ �	���������� ���,�B�+�, �0�"�!�� �-�.�"�!�-�,�(�)���!���I�� �B�" �5 �%�,�!�+�,�0�"�+�"�' �*�"�5�,�5�,�&� �(�"�' 
�%�4�!�.�,�$�"�,�)�,�$�&� �(�"�' �A�0�.�1�(�0�;�.�4 �/�� �-�.�& �'�"�' �5�6�-���!�+�,�* �,�(�.���'�& �����
�����H�1�'�" �/�(�.�4�0�" �!�, �(�2���.�0�7�.��
�+�4� �% �/�"�!�&�*�"�+�0�,�2 �2 �-�.�&�"�*�"�.�" �-�.�&���)�&�B�+�" �	 � � � � � 	 �� �/���	 �-�,�!�5�"�*�+�C� �% �(�.���/�,�2�C� �% �2�:�!�� 

���(�.�4�0�7 �,�!�2�,�!�H�,�2���+�&�" �-�,�!�5�"�*�+�C� �% �(�.���/�,�2�C� �% �2�:�! �-�.�& �2�C� �%�,�!�+�,�* �,�(�.���'�& �%�,�!�+�,��
�0�"�+�"�' �%�4�!�.�,�$�"�,�)�,�$�&� �(�"�' �A�0�.�1�(�0�;�.�4 ���2 �,���)���/�0�& ���.�/�0�&�+���� �+�&�" �'�" �*�,�B�+�7 �-�.�" �5�)�,�B�&�0�7 
�$�"�,�)�,�$�&� �(�7 �-�,�*�"�.�4 �-�,�!�.�,���+�"�'�A�&�" �(�2���+�0�&�0���0�8�2�+�" �5�%�,�!�+�,�0�&�I�� 

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

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

���.�2�,�1�� �*�"�+�"�' �-�.���2�!�"�-�,�!�,���+�,�1�� �'�" �/�(�.�4�0�C �-�.�"�/�0�1�- �-�,�!�5�"�*�+�C� �% �(�.���/�,�2�C� �% �2�:�! �!�, 
���	���G���%�)�C� �% �/�;�2�.�/�0�2�8 �/�-�,�!�+�7�%�, �"�$�"�+���1�.�$�1�� �(���.�-���0�1 �� ���6�!�"�+�1�� 

���.���%�,�1�� �-�.���2�!�"�-�,�!�,���+�"�'�A�,�1 �#�,�.�*�,�1 �'�" �-�.�"�/�0�1�- �0�C� �%�0�, �-�,�!�5�"�*�+�C� �% �(�.���/�,�2�C� �% 
�2�:�! �2 �/�;�2�.�/�0�2�&��� �% �2�6�-�"�+� �,�2 �� �!�,�)�,�*�&�0�,�2 �( �/�"�2�"�.�,�2�C� �%�,�!�1 �-�,�! �+�"�,�$�7�+�+�4�*�& �/�"�!�&��
�*�"�+�0�*�& ���,���.�,�2�,�!�/�(�"�' �(�,�0�)�&�+�4 �!�, �%�4�!�.�,�$�"�,�)�,�$�&� �(�"�' �A�0�.�1�(�0�;�.�4 �!�,�)�,�*�&�0�,�2 �� �2�6�-�"�+� �,�2 
�*�"�5�,�5�,�&�(�� ���)�"�A�&�2�"�' �%�,�.�4 �2 ���.�"�5�,�2�/�(�C� �% �����.�-���0�,� �%�� �,�!�2�,�!�H�,�2���+�7�%�, �%�)���2�+�" �2�C�5�+���*��
�+�C�* �(�.���/�,�2�C�* �-�.���*�"�H�,�* �2 ���"� �%�0�&� �&��� �%�� �� �0�,�*�0�, �-�.���*�"�+�& �/�� �+�� �5�6�(�)���!�" �2�C�/�)�"�!�(�,�2 
�.�,�5�/�&���%�)�4� �% �*�"�.���+�8 �,�!�2�,�!�H�1�'�" �2 �/�1� �%�C� �% �.�,�(�,� �% �������=�
�����	�� �/ � � �	 �-�,�!�5�"�*�+�C� �% 
�(�.���/�,�2�C� �% �2�:�! ������ � � � � �( �6�D�,�2�6 �	���������� 

�
�	�� 



Overenie zdrojov a zásob podzemných krasových vôd 
v okrajovom zlome pri Trstine 

Dokumentovaný otvorený zlom zaplnený podzemnou krasovou vodou vytvára 
významný drén pre podzemné vody �
�����C���"�&�?���" �-�+�#���,�)�/�?���" �/�3�*� �(���)�/ �� ���)�&�)�'�#�-�)�/�� 
��� �(�-�) ���+�4�( ���)�& �)�/� �+� �(�? �/ ���B�>�%�  ���	�� �'�� �%���  ���)�,���"�.�$�  �*�+� �'� �(�&�#�/�7 �=�5�+�%�. �	�9�� �' 
���)���+�� �&���� �&������ ��� �"�) �)�-�/�)�+� �(�7 �"�B���%�. �/�2�"�C�����)�' �(�� �7�%�&�)�( �)�-�/�)�+� �(� �$ �*�)�+�.���"�1 �(� �'�)�>�(�) 
������������������ �������� �A���&�=�#�  �
���	�����@�)�/���(�#� �� �-���% �,�'� �+�)�' �(�� �,� �/� �+�)�/�?���"�)���� ���%�) ���$ �,�'� �+�)�' �(�� 
�$�.�"�)�2�3�*������ �(�#�  �$�  �*�+� �/� �+� �(�4�� �'�6�>�  �/�=���% �2���,���"�)�/���E �(�� �/� �C�%�4 �/�2���#���&� �(�)�,�-�#�� ���+�@�#�-�? 
���6�%���2 �) �*�)�%�+���@�)�/���(�5 �)�-�/�)�+� �(�4�"�) �2�&�)�'�. �$�.�"�)�2�3�*�����(�?�' �,�'� �+�)�' �*�)���3�/���$�7 ���)�%�.��
�'� �(�-�)�/���(�4 �,�-�+���-�1 �@���,�-�# �*�)�/�+���"�)�/�?���" �/�6�� �*�)�-�)�%�� �����%�)�/�3 �/ �'�#� �,�-�����"�� �%���  �*�+� ���*�)�%�&����
�����(�4 �*�)�%�+���@�)�/���(�#�  �2�&�)�'�. �*�+� ���#� �"�� �(���*�+�#� �@ �7���)�&�5�' �-�)�"�-�) �*�)�/�+���"�)�/�4�"�) �-�)�%�.�� ���#� �-�) 
�,�-�+���-�1 �/�2�"�C�����)�' �(�� �2���%�&� �,�(� �' �"�&�����#�(�. �*�)���2� �'�(�?���" �%�+���,�)�/�?���" �/�6�� ���"�B���%�� �"�&�����#�(�1 
�*�)���2� �'�(�?���" �%�+���,�)�/�?���" �/�6�� �/ �2�&�)�'�  �/ �)���&���,�-�# �	���
���D�)�&�)�'�. �(�� �2�3�%�&�����  �(� �,�7�,�-���/�(�?���" 
�'� �+���(�5 �%�)�&�5�=�  �)�� �
������ ���) �������� �' �*�)�� �-� �+�4�(�)�'�� �'�6�>�. ���)�*�&�D�)�/���E �*�)���2� �'�(�4 �%�+���,�)�/�4 
�/�)���1 �2�&�)�'�.�� 

���� �)�/� �+� �(�#�  �'�)�>�(�)�,�-�5 �/�1�.�>�#�-�#�� �*�)���2� �'�(�?���" �%�+���,�)�/�?���" �/�6���� �2�&�)�'�)�' ���+� �(�)�/���(�?���" 
�� �/ �D�)�' �,�7�,�-�+� �A�)�/���(�?���"�� ���)�& �.�+�)��� �(�? �*�)�%�.�, �)�/� �+�#�E �2���+�)�$�  �� �2�3�,�)���1 �-�?���"�-�) �*�)���2� �'��
�(�?���" �/�6�� �@� �+�*�����)�. �,�%�7�=�%�)�. �*�)�(�)�+�(�?�' �@� �+�*�����&�)�' �,�*�.�,�-� �(�?�' ���) �2�&�)�'�. ��� �2 �/�,�-�.�*�(�? 
�)�-�/�)�+�� ���3�-�) �,�%�7�=�%���� �.�,�%�.�-�)�@�(� �(�3 �/ ���D�)���" �	���� �������9������ ������ �����
�� �*�+�# �'���0�#�'�3�&�(�  
�'�)�>�(� �$ �-� ���"�(�#���%�1 ���)�,�#���"�(�.�-� �C�(� �$ �/�?�����-�(�)�,�-�# ���������
 ���� �, � � � ��� ���)�%�.�'� �(�-�)�/���&�� �/� �C�'�# 
�*�)�'���&�? �*�&�1�(�.�&�? �*�)�%�&� �, �"�&�����#�(�1 �*�)���2� �'�(�?���" �/�6���� �����0�#�'�3�&�(�� ��� �*�+� �,�#�� �*�) �	�
 ���D�)���" 
�@� �+�*����� �$ �,�%�7�=�%�1 ���)�&�� �#���� �������� �'�� �����%�-�#� �> �,�-�7�*�����#�� �,�%�7�=�%�� �.�%�3�2���&�� �#���� �/� �C�'�# �*�)�'���&�4 
�,�-�7�*���(�#�  �"�&�����#�(�1�� ���&�����#�(�� �*�)���2� �'�(�?���" �/�6�� �/ �*�+�#� ��� �"�. ���� ���(�5 �/�1�,�-�7�*�#�&�� �#���� �) �������
 �'�� 
���5�,�%���(�4 �/�?�,�&� ���%�1 ���)���+�� �	�� �(� �.�'�)�>�(�#�&�# �,�-���(�)�/�#�E ���1�(���'�#���%�? �*�+�5�-�)�% �*�)���2� �'�(�?���" 
�%�+���,�)�/�?���" �/�6���� ���)�%�.�'� �(�-�)�/���&�# �/�=���% �$� ���(�)�2�(���@�(� �� �>�  �*�) ��� �*�+� �,�#�. �������� �' �,�� �(�� 
��� �&�%�)�/�)�' �@� �+�*���(�)�' �'�(�)�>�,�-�/�  �/�?�2�(���'�(�  �*�)���#� �C���&�# ���%�.�'�.�&�)�/���(�4 �2�3�,�)���1 �%�+���,�)�/�?���" 
�/�6�� �=�-�+�.�%�-�7�+�1�� 

���� �*�+� �,�(� �$�=�#�  �)�/� �+� �(�#�  �2���+�)�$�)�/ �� �2�3�,�)�� �*�)���2� �'�(�?���" �%�+���,�)�/�?���" �/�6�� �,�7�,�-�+� �A�)�/����
�(�?���" �2�&�)�'�)�' ���)�& �/ �+�� �����
�� �.�+�)��� �(�? �"�1���+�)�!� �)�&�)�!�#���%�? �/�+�- �������� �����+�,�-�5�(�� ���) �"�B���%�1 
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�����+�� �	 ���+�#� ��� �" �@� �+�*����� �$ �,�%�7�=�%�1 �%�+���,�)�/�?���" �/�6�� �2�&�)�'�. ��� �2 �/�,�-�.�*�(�? �)�-�/�)�+ ���) �*�)���2� �'�(�?���" �*�+�#� �,�-�)�+�)�/ 
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57 m. Bol �5�7�3�G�H�%�.�G �.�! �8�9�+�,�!�$�% �5�G�2�,�%�$�+�/�5 �8�!�-�%�1�!�.�)�! �*�!�2�+�7�.�.�G�#�( �0�1�)�%�2�3�/�1�/�5 �3�!�+�� �!�"�7 
�0�1�%�E�)�%�, �8�,�/�-�/�- �5 �*�%�(�/ �8�5�/�$�.�%�.�%�* �H�!�2�3�)�� ���1�3 �2�0�,�.�)�, �3�%�.�3�/ �=�H�%�,�� �) �����I �5 �$�<�2�,�%�$�+�4 
�8�-�%�.�E�%�.�)�! �=�+�,�/�.�4 �0�/�1�4�#�(�7 �5 ���J�"�+�% �0�/�$ ���
 �- �0�1�%�E�)�%�, �)�"�! �H�)�!�2�3�/�H�.�% �8�5�/�$�.�%�.�/�4 �������L�/�4 
�0�/�1�4�#�(�7 ���/�"�1�� �,�"���� ���%�/�,�/�'�)�#�+�G �0�1�/�&�)�, �5�1�3�4 �) �*�%�(�/ �8�!�"�4�$�/�5�!�.�)�% �0�/�$�9�5�! �/�"�1�� ���� 

���! �5�1�3�% �"�/�,�! �4�1�/�"�%�.�9 �$�,�(�/�$�/�"�9 �H�%�1�0�!�#�)�! �2�+�=�E�+�! �5 �3�1�5�!�.�; ���
 �$�.�; 
������ �	�	�� �	�������A�	���� �	�
�� �	���������� ���	���K�!�$�/�- �.�! �5�0�,�7�5 �!�+�4�-�4�,�/�5�!�.�G�#�( �8�9�2�/�" �+�1�!�2�/�5�G�#�( 
�5�<�$ �) �5�8�(�K�!�$�/�- �.�! �0�1�/�"�,�:�-�7 �2 �0�/�.�/�1�.�G�-�) �H�%�1�0�!�$�,�!�-�) �8�(�1�4�"�! �4�2�3�9�,�%�.�: �0�/�-�%�1�7 �"�/�,�) 
�$�/�2�)�!�(�.�4�3�: �0�1�)�� 
�2 �� � � � � � � � � � - � � �� �� � 
 � � � � � 	 � � � 	 � � �2 �  � 	 �� 
�2 �� � 
 � � � � � � � - � � �� �� � 
 � 
 � � � � � 	 � � �2 �  �	 

�2 �� ������ �- �� �� �� �
�
���� �	�� �2���	 ���/�"�1�� ������ 
�� �0�1�)�%�"�%�(�4 �H�%�1�0�!�#�%�* �2�+�=�E�+�7�� �(�,�!�5�.�% �0�1�) �*�%�* �0�1�5�%�* �H�!�2�3�)�� �2�! �5�G�1�!�8�.�% �0�1�%�*�!�5�)�, �5�0�,�7�5 

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

V oblasti Trstina pri severovýchodnom okraji pezinských Karpát bol dokumentova­
ný otvorený, krasovými procesmi rozšírený zvodnený okrajový zlom smeru SV—JZ 
so strmým, približne 80°, úklonom do pohoria. Tento otvorený zlom vytvára drenáž 
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Eugen Kul lman 

Karst ground waters in Carpathian margínal fault ncar Trst ín 

Summary 

In the area of Trstín at the NE margin of the Carpathians around pezinok an open aquiferous marginal 
fault was found, broadened by karst processes. It is NE—SW striking, dipping at about 80° into the 
mountain range. The open fault drains ground waters from the adjacent part of dolomites and limestones 
of a hydrogeological structure. Significant sources and accuraulated reserves of karst ground waters 
concentrate in the fault. The level of the ground waters in the fault is 39,0—41,0 m below land surface. 

Pumping test from hydrogeological borehole TH-1 in the open fault revealed the maximal stable 
dynamical afflux of karst ground waters 55,91. t"1, and 12 154 m5 of exhausted accumulated reserves of 
karst waters. 

The waters represent the calcium-(magnesium)-bicarbonate type with T.D.S. 468-^198 mg/l. 
According to the ratio Mg/Ca = 0,58—0,72 they formed mostly in dolomites and were drained by the 
open fault in limestones. Their permanently increased temperature 11°C during the pumping test is 
indicative of their deeper circulation. In respect of protection, most probable is contamination of 
concentrated karst waters through the open fault. In �F�"�2�& �/�' �3�)�&�*�1 �&�7�0�,�/�*�3�"�3�*�/�. �3�)�& �0�1�/�3�&�$�3�*�/�. �/�' �3�)�& �'�"�4�,�3 
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