
Sc- and REE-rich tourmaline replaced by Sc-rich REE-bearing epidote-group mineral 
from the mixed (NYF+LCT) Kracovice pegmatite (Moldanubian Zone, Czech Republic)
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abstract

3ULPDU\�EODFN�WKLFN�SULVPDWLF�$O�ULFK�VFKRUO� WR�UDUH�ÀXRU�VFKRUO��7XU3���� ORFDOO\�RYHUJURZQ�E\�
EURZQLVK�JUHHQ�/L�ULFK�ÀXRU�VFKRUO� WR�ÀXRU�HOEDLWH� �7XU3��� IURP� WKH�.UDFRYLFH�SHJPDWLWH� �PL[HG�
1<)�/&7�VLJQDWXUH���ZDV�SDUWO\�UHSODFHG�E\�VHFRQGDU\�/L�ULFK�ÀXRU�VFKRUO�WR�ÀXRU�HOEDLWH��7XU6��
SOXV�WKH�DVVHPEODJH�5((�EHDULQJ�HSLGRWH�JURXS�PLQHUDO���FKDPRVLWH��3ULPDU\�$O�ULFK�VFKRUO��7XU3���
VKRZV�KLJK�DQG�YDULDEOH�FRQWHQWV�RI�6F����±����SSP��DQG�<�5((����±����SSP��ZLWK�VWHHS��/5((�
HQULFKHG�5((�SDWWHUQ��2YHUJURZLQJ��7XU3���DQG�UHSODFLQJ��7XU6��/L�ULFK�ÀXRU�VFKRUO�WR�ÀXRU�HOEDLWH�
LV�W\SLFDOO\�GHSOHWHG�LQ�6F����±���SSP��DQG�<�5((���±���SSP��ZLWK�ZHOO�GHYHORSHG�WHWUDG�HIIHFW�LQ�
WKH�¿UVW��/D�1G��DQG�WKH�VHFRQG��6P�*G��WHWUDGV��6FDQGLXP��DQG�5((�ULFK�EODFN�WRXUPDOLQH��7XU3���
FU\VWDOOL]HG�HDUOLHU�IURP�WKH�PHOW��ZKHUHDV�FU\VWDOOL]DWLRQ�RI�SULPDU\�/L�ULFK�ÀXRU�VFKRUO�WR�ÀXRU�HOEDLWH�
�7XU3���PRVW�OLNHO\�WRRN�SODFH�GXULQJ�ODWH�PDJPDWLF�WR�HDUO\�K\GURWKHUPDO�FRQGLWLRQV��%RWK�WKH�VHFRQG�
DU\�/L�ULFK�ÀXRU�VFKRUO�WR�ÀXRU�HOEDLWH��7XU6��DQG�WKH�XQXVXDO�DVVHPEODJH�RI�5((�EHDULQJ�HSLGRWH�
JURXS�PLQHUDO���FKDPRVLWH�DUH�OLNHO\�FRHYDO�SURGXFWV�RI�VXEVROLGXV�UHDFWLRQV�RI�WKH�PDJPDWLF�$O�ULFK�
VFKRUO��7XU3���ZLWK�HYROYHG�5((�SRRU��/L�)�ULFK��DONDOLQH�SHJPDWLWH�GHULYHG�ÀXLGV��:HOO�FU\VWDOOLQH�
5((�EHDULQJ�HSLGRWH�JURXS�PLQHUDO��<�5((� �����±�����DSIX��FRQ¿UPHG�E\�5DPDQ�VSHFWURVFRS\�
KDV�D�VWHHS��/5((�ULFK�FKRQGULWH�QRUPDOL]HG�5((�SDWWHUQ�ZLWK�VLJQL¿FDQW�QHJDWLYH�(X�DQRPDO\�DQG�
VKRZV�YDULDEOH�DQG�KLJK�FRQWHQWV�RI�6F��d����ZW��6F�2���DQG�6Q��d����ZW��6Q2����6XEVWLWXWLRQ�6F$O±� 
DQG�PLQRU�YDFDQF\�LQ�WKH�RFWDKHGUDO�VLWHV�DUH�VXJJHVWHG�LQ�WKH�5((�EHDULQJ�HSLGRWH�JURXS�PLQHUDO�
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7RXUPDOLQH�LV�D�IUHTXHQW�PLQRU�WR�DFFHVVRU\�PLQHUDO�LQ�URFNV�

RI�ZLGHO\�YDULDEOH� FRPSRVLWLRQ� IRUPHG� LQ� YDULRXV�JHRORJLFDO�
VHWWLQJV� LQFOXGLQJ�PDJPDWLF��PHWDPRUSKLF�� VHGLPHQWDU\�� DQG�
K\GURWKHUPDO� HQYLURQPHQWV��7RXUPDOLQH� LV� D� FKDUDFWHULVWLF�
PLQHUDO�RI�VWURQJO\�SHUDOXPLQRXV�JUDQLWHV�DQG�SHJPDWLWHV�ZKHUH�
LW�FU\VWDOOL]HV�HLWKHU�DV�D�SULPDU\�SKDVH�IURP�PHOW�RU�DV�D�K\GUR�
WKHUPDO�PLQHUDO�GXULQJ�ODWH�PDJPDWLF�VWDJH��:ROI�DQG�/RQGRQ�
������/RQGRQ�����D���+\GURWKHUPDO�IOXLGV�GHULYHG�IURP�KLJKO\�
IUDFWLRQDWHG�SHUDOXPLQRXV�JUDQLWHV�DQG�SHJPDWLWHV�DUH�FRPPRQO\�
HQULFKHG� LQ� YRODWLOHV� VXFK� DV�%��/L�� DQG�)��7RXUPDOLQH� KDV� D�
ODUJH�VWDELOLW\�ILHOG�LQ�WHUPV�RI�ERWK�WHPSHUDWXUH�DQG�SUHVVXUH�
�+HQU\�DQG�'XWURZ�������/RQGRQ�������DQG�LV�TXLWH�UHVLVWDQW�
WR�ZHDWKHULQJ� �0RUWRQ� DQG�+DOOVZRUWK� �������1HYHUWKHOHVV��
WRXUPDOLQH�QDPHO\�LQ�JUDQLWLF�SHJPDWLWHV�LV�ORFDOO\�DOWHUHG�E\�
ODWH�K\GURWKHUPDO�IOXLGV�WR�YDULRXV��PRVWO\�DOXPLQRXV�PLQHUDOV�
>H�J���PXVFRYLWH��FKORULWH��SXPSHOO\LWH��$O���H�J���'LHWULFK�������
$KQ�DQG�%XVHFN�������1RYiN�HW�DO��������3URNRS�HW�DO������@��
7KH�EUHDNGRZQ�RI�WRXUPDOLQH�DQG�LWV�UHSODFHPHQW�E\�YDULRXV�$O�

VLOLFDWHV�GXULQJ�LQWHUDFWLRQ�ZLWK�K\GURWKHUPDO�DQG�PHWDPRUSKLF�
IOXLGV�DOVR�ZHUH�UHSRUWHG�IURP�RUH�GHSRVLWV�DQG�WRXUPDOLQLWHV�
�6ODFN�DQG�5RELQVRQ�������/HLWFK�DQG�7XUQHU�������ýRSMDNRYi�
HW�DO��������

5DUH�HDUWK�HOHPHQW��5((��ULFK�PLQHUDOV�RI�WKH�HSLGRWH�JURXS�
EHORQJ�HLWKHU�WR�WKH�DOODQLWH�RU�WKH�GROODVHLWH�VXEJURXSV��7KH\�
KDYH� D� JHQHUDO� IRUPXOD�$���$�
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2���2+��ZLWK�WKH�VLWH�RFFXSDQF\�$�� �&D��0Q��$�� �5((��7K��
8��&D��6U��0�� �$O��)H��, Mn����0�� �$O��0�� �)H��, Mg��, Mn����
2�� �2�±, F±��2��� �2+±��*LHUp�DQG�6RUHQVHQ�������$UPEUXVWHU�
HW�DO���������0LQHUDOV�RI�WKH�DOODQLWH�VXEJURXS�DUH�GHULYHG�IURP�
FOLQR]RLVLWH�E\�WKH�VXEVWLWXWLRQ�$�5((��+0�M���ĺ�$�&D��+0�M����
7KH�PRVW�FRPPRQ�PHPEHUV�RI�WKH�DOODQLWH�VXEJURXS��DOODQLWH�
�&H�� DQG� IHUULDOODQLWH��&H��� RFFXU� DV� DFFHVVRU\�PLQHUDOV� RI�
PHWDOXPLQRXV�JUDQLWLF�URFNV��FDUERQDWLWHV��PHWDPRUSKLF�URFNV��
DQG� VNDUQV�� ,Q� JUDQLWLF� SHJPDWLWHV� WKH\� FU\VWDOOL]H� GXULQJ� WKH�
SULPDU\��PDJPDWLF��RU�VHFRQGDU\��PHWDVRPDWLF��VWDJHV��3HWHUVRQ�
DQG�0DF)DUODQH�������+RVKLQR�HW�DO��������âNRGD�HW�DO��������
������� 6HFRQGDU\� DOODQLWH� VRPHWLPHV� RFFXUV� DV� D� EUHDNGRZQ�
SURGXFW�RI�IHOGVSDUV��ELRWLWH��DQG�HXGLDO\WH�GXULQJ�LQWHUDFWLRQ�RI�
K\GURWKHUPDO�IOXLGV�ZLWK�JUDQLWRLG�URFNV��3DQWy�������:DUG�HW�
DO��������&RXOVRQ��������1HYHUWKHOHVV��WKH�PLQHUDO�DVVHPEODJH�
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