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RESUMEN

(Q� OD�SRUFLyQ�QRUHVWH�GHO�8UXJXD\�RFXUUHQ�FXHUSRV�JUDQtWLFRV�TXH�QR�KDQ�VLGR� �HVWXGLDGRV�FRQ�

GHWDOOH�\�TXH�FRUUHVSRQGHQ�D�OD�PDJPDWRJpQHVLV�%UDVLOLDQD��DVRFLDGD�DO�&LQWXUyQ�'RP�)HOLFLDQR��

(Q�HVWH� WUDEDMR� VH�SUHVHQWD�HO� HVWXGLR�JHRTXtPLFR�\�SHWURJUi¿FR�GH� WUHV�GH�HVWRV� FXHUSRV�� ORV�

JUDQLWRV�*XD]XQDPEt��3ROLFOtQLFD��\�<HUEDO��6L�ELHQ� OD�PLQHUDORJtD�GH� ORV� WUHV�FXHUSRV�JUDQtWLFRV�

HVWi�FRPSXHVWD�SRU�FXDU]R��IHOGHVSDWR�DOFDOLQR��SODJLRFODVD�\�ELRWLWD��ODV�GLIHUHQFLDV�IXQGDPHQWDOHV�

UDGLFDQ� HQ� OD� PLQHUDORJtD� DFFHVRULD�� 0LHQWUDV� TXH� HO� JUDQLWR� 3ROLFOtQLFD� SUHVHQWD� ~QLFDPHQWH�

]LUFyQ�FRPR�IDVH�PLQHUDO�DFFHVRULD�� ORV�JUDQLWRV�*XD]XQDPEt�\�<HUEDO�SUHVHQWDQ�]LUFyQ��WLWDQLWD�

\�HSLGRWR��FRQ�OD�SDUWLFXODULGDG�GH�TXH�HO�*XD]XQDPEt�SUHVHQWD�WDPELpQ�ÀXRULWD��/DV�HYLGHQFLDV�

GH� GHIRUPDFLyQ� REVHUYDGDV� HQ� FXDU]R� \� IHOGHVSDWRV� SDUD� HO� JUDQLWR� *XD]XQDPEt� LQGLFDQ� TXH�

VXIULy� XQ� HSLVRGLR� GH� GHIRUPDFLyQ� TXH� DOFDQ]y� XQD� WHPSHUDWXUD� GH� DO� PHQRV� ����� �� ����� &��

6REUH�HO�JUDQLWR�<HUEDO�VH�UHFRQRFHQ�GRV�IDFLHV��XQD�IDFLHV�GH�PRQ]RJUDQLWR�URVDGR�\�XQD�IDFLHV�

GHQRPLQDGD� OHXFRJUDQLWR� EODQFR�� $PEDV� SUHVHQWDQ� FDUDFWHUtVWLFDV� SHWUROyJLFDV� \� JHRTXtPLFDV�

GLIHUHQWHV��(O�DQiOLVLV�OLWRJHRTXtPLFR�GH�HVWRV�FXHUSRV�LQGLFD�TXH�VH�WUDWD�GH�PRQ]RJUDQLWRV�FRQ�

FDUiFWHU�SHUDOXPLQRVR��SHUWHQHFLHQWHV�D�OD�VHULH�FDOFRDOFDOLQD�GH�DOWR�.��6H�HVWDEOHFH�XQ�DPELHQWH�

SRVW�FROLVLRQDO� SDUD� WRGRV� HOORV� \� VH� FODVL¿FD� D� ORV� JUDQLWRV� *XD]XQDPEt�� 3ROLFOtQLFD� \� <HUEDO�
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FRPR�JUDQLWRV�GH�DOWR�%D�6U��6H�VXJLHUH�FRPR�IXHQWH�GH�HVWRV�FXHUSRV�OD�IXVLyQ�SDUFLDO�GH�URFDV�

FRUWLFDOHV��FRQ�OD�SDUWLFLSDFLyQ�GH�URFDV�Pi¿FDV�HQ�EDMD�SURSRUFLyQ�

Palabras clave:�*UDQLWRV��1HRSURWHUR]RLFR��3HWURORJtD��&LQWXUyQ�'RP�)HOLFLDQR��8UXJXD\

ABSTRACT

,Q� WKH� QRUWKHDVWHUQ� SRUWLRQ� RI� 8UXJXD\� RFFXU� VHYHUDO� JUDQLWLF� ERGLHV� UHODWHG� WR� WKH� HYROXWLRQ�

RI� WKH�'RP�)HOLFLDQR� %HOW� GXULQJ� WKH� %UDVLOLDQR� RURJHQLF� F\FOH�� ,Q� WKLV� ZRUN� LW� LV� SUHVHQWHG� WKH�

JHRFKHPLFDO� DQG� SHWURJUDSKLF� VWXG\� RI� WKUHH� RI� WKHVH� JUDQLWLF� ERGLHV� NQRZQ� DV�� *XD]XQDPEt��

3ROLFOtQLFD��DQG�<HUEDO��$OWKRXJK�WKH�PLQHUDORJ\�RI�WKH�WKUHH�JUDQLWLF�ERGLHV�LV�FRPSRVHG�RI�TXDUW]��

DONDOL�IHOGVSDU��SODJLRFODVH�DQG�ELRWLWH��WKH�IXQGDPHQWDO�GLIIHUHQFHV�OLH�LQ�WKH�DFFHVVRU\�PLQHUDORJ\��

:KLOH�3ROLFOtQLFD�*UDQLWH�KDV�RQO\�]LUFRQ�DV�WKH�DFFHVVRU\�PLQHUDO�SKDVH��*XD]XQDPEt�DQG�<HUEDO�

JUDQLWHV� KDYH� ]LUFRQ�� WLWDQLWH� DQG� HSLGRWH�� $V� D� SHFXOLDULW\�� *XD]XQDPEt� *UDQLWH� DOVR� FRQWDLQV�

ÀXRULWH�DV�DFFHVVRU\�PLQHUDO��7KH�HYLGHQFH�RI�GHIRUPDWLRQ�REVHUYHG� LQ�TXDUW]�DQG� IHOGVSDUV� LQ�

*XD]XQDPEt�*UDQLWH�LQGLFDWHV�WKDW�LW�XQGHUZHQW�D�GHIRUPDWLRQ�HSLVRGH�WKDW�UHDFKHG�WHPSHUDWXUHV�

RI�DW�OHDVW��������������&��7ZR�IDFLHV�DUH�UHFRJQL]HG�RQ�<HUEDO�*UDQLWH��D�SLQN�PRQ]RJUDQLWH�IDFLHV�

DQG� ZKLWH� OHXFRJUDQLWH� IDFLHV�� %RWK� IDFLHV� KDYH� GLIIHUHQW�PDUNHG� SHWURORJLFDO� DQG� JHRFKHPLFDO�

FKDUDFWHULVWLFV�7KH�JHRFKHPLFDO�DQDO\VLV�LQGLFDWHV�WKDW�DOO�WKHVH�ERGLHV�DUH�PRQ]RJUDQLWHV�ZLWK�D�

SHUDOXPLQRXV�FKDUDFWHU��EHORQJLQJ�WR�WKH�KLJK�.�FDOF�DONDOLQH�VHULHV��$�SRVW�FROOLVLRQDO�HQYLURQPHQW�

LV�HVWDEOLVKHG� IRU�DOO� RI� WKHP��DOVR�EHLQJ�FODVVL¿HG�DV�KLJK�%D�6U�JUDQLWHV��7KH�SDUWLDO� IXVLRQ�RI�

FUXVWDO�URFNV�LV�VXJJHVWHG�DV�D�VRXUFH�RI�WKHVH�ERGLHV��ZLWK�WKH�SDUWLFLSDWLRQ�RI�PD¿F�URFNV�LQ�ORZ�

proportion.

Key words:�*UDQLWHV��1HRSURWHUR]RLF��3HWURORJ\��'RP�)HOLFLDQR�%HOW��8UXJXD\�
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INTRODUCCIÓN

/D�UHJLyQ�HVWH�GHO�8UXJXD\�SUHVHQWD�JUDQ�FDQWLGDG�GH�FXHUSRV�JUDQtWLFRV�GH�SHTXHxR�\�PHGLDQR�

SRUWH�TXH�VRQ�DVRFLDGRV�D� OD� LQWHQVD�DFWLYLGDG�PDJPiWLFD�GHVDUUROODGD�GXUDQWH�HO� FLFOR�%UDVLOLDQR�

3DQDIULFDQR��%DVHL�HW�DO���������������)UDJRVR�&HVDU��������+DUWPDQQ�HW�DO���������1DUGL�\�)UDQW]��

������2\KDQWoDEDO��HW�DO��������������3KLOLSS�\�0DFKDGR��������3UHFLR]]L��HW�DO����������/RV�HVWXGLRV�

GLVSRQLEOHV�SDUD�OD�PD\RUtD�GH�HVWRV�FXHUSRV�WLHQHQ�FDUiFWHU�UHJLRQDO��SRU�OR�TXH�LQIRUPDFLyQ�EiVLFD�

GH�FDPSR��SHWURJUi¿FD�\�JHRTXtPLFD�HV�EDVWDQWH�HVFDVD��3DUWLFXODUPHQWH��HQ�ORV�GHSDUWDPHQWRV�GH�

7UHLQWD�\�7UHV�\�&HUUR�/DUJR��RFXUUHQ�YDULRV�SOXWRQHV�JUDQtWLFRV�GH�HGDGHV�QHRSURWHUR]RLFR�FiPEULFDV��

FRQ�HVFDVD�LQIRUPDFLyQ�SHWURJUi¿FD�\�JHRTXtPLFD��HQWUH�HOORV�VH�HQFXHQWUDQ�ORV�JUDQLWRV�*XD]XQDPEt��

3ROLFOtQLFD��\�<HUEDO��REMHWLYRV�GH�HVWH�WUDEDMR�

/DV�URFDV�JUDQtWLFDV�VRQ�ODV�PiV�DEXQGDQWHV�GH�OD�FRUWH]D�FRQWLQHQWDO��\�VH�JHQHUDQ�HQ�GLYHUVRV�

DPELHQWHV�JHRWHFWyQLFRV��GHVGH�RURJpQLFRV�D�DQRURJpQLFRV��([LVWH�FLHUWR�FRQVHQVR�HQ� OD� OLWHUDWXUD�

DFWXDO� GH� TXH� SDUD� OD� PD\RUtD� GH� ORV� FDVRV� ORV� PDJPDV� JUDQtWLFRV� VRQ� HO� SURGXFWR� GH� SURFHVRV�

HYROXWLYRV�FRPSOHMRV�TXH�LQYROXFUDQ�PiV�GH�XQD�IXHQWH��%DUEDULQ��������&KHQ�\�*UDSHV��������3DWLxR�

'RXFH���������/DV�KHUUDPLHQWDV�GH�HVWXGLR�GLVSRQLEOHV�KDQ�SHUPLWLGR�D�QLYHO�PXQGLDO��GLIHUHQFLDU�HVRV�

SURFHVRV�\��HQ�PXFKRV�FDVRV��REWHQHU�HYLGHQFLDV�VDWLVIDFWRULDV�VREUH�ODV�IXHQWHV�LQYROXFUDGDV�HQ�OD�

JHQHUDFLyQ�GH�HVRV�PDJPDV�\�ORV�DPELHQWHV�GH�IRUPDFLyQ�

6H�SUHWHQGH�FRQ�HVWH�WUDEDMR�FRQWULEXLU�D�OD�FDUDFWHUL]DFLyQ�GHO�PDJPDWLVPR�DVRFLDGR�D�OD�RURJHQLD�

%UDVLOLDQD�HQ� OD� UHJLyQ�QRUHVWH� GHO�8UXJXD\�� D� WUDYpV�GHO� HVWXGLR� SHWURJUi¿FR� \� JHRTXtPLFR�GH� ORV�

JUDQLWRV�GH�*XD]XQDPEt��3ROLFOtQLFD�\�<HUEDO�

MARCO GEOLÓGICO

(O�&LQWXUyQ�'RP�)HOLFLDQR��&')��HV�XQ�RUyJHQR�PDUJLQDO�DO�&UDWyQ�GHO�5tR�GH�OD�3ODWD��&53���$OPHLGD�

HW�DO��������� IRUPDGR�GXUDQWH� OD�DPDOJDPDFLyQ�GH�*RQGZDQD�RFFLGHQWDO� �)UDJRVR�&HVDU���������6H�

H[WLHQGH�GHVGH�HO�VXU�GH�8UXJXD\�KDVWD�HO�HVWDGR�GH�6DQWD�&DWDULQD�HQ�%UDVLO��\�HV�FRQVLGHUDGR�HO�

UHVXOWDGR�GH� OD�FROLVLyQ�HQWUH�HO�&53�\�HO�&UDWyQ�GH�.DODKDUL� �)UDJRVR�&HVDU��������3RUDGD���������

6HJ~Q�%DVHL�HW�DO����������VH�FRPSRQH�GH�WUHV�JUDQGHV�XQLGDGHV��XQ�&LQWXUyQ�*UDQtWLFR��XQ�&LQWXUyQ�

0HWDPyU¿FR�\�&XHQFDV�GH�DQWHSDtV��)LJXUD����
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(O� &LQWXUyQ� *UDQtWLFR� VH� FRPSRQH� GH� YDULRV� SOXWRQHV�� GRQGH� ORV� EDWROLWRV� $LJXi�� 3HORWDV� \�

)ORULDQiSROLV�VRQ�ORV�SULQFLSDOHV��$OJXQRV�DXWRUHV�FRQVLGHUDQ�HVWRV�FXHUSRV�FRPR�OD�UDt]�GH�XQ�DUFR�

PDJPiWLFR��%DVHL�HW�DO���������%DVHL�HW�DO���������%DVHL�HW�DO���������)UDJRVR�&HVDU��������3DVVDUHOOL�

HW�DO����������+LSyWHVLV�DOWHUQDWLYDV�LQWHUSUHWDQ�D�OD�PD\RUtD�GH�OD�JUDQLWRJpQHVLV�QHRSURWHUR]RLFD�FRPR�

FRUUHVSRQGLHQWH� D� XQ�PDJPDWLVPR� SRVW�FROLVLRQDO� GXUDQWH� GHIRUPDFLyQ� WUDQVFXUUHQWH� �%LWHQFRXUW� \�

1DUGL��������/DUD�HW�DO���������2\KDQWoDEDO�HW�DO���������������3KLOLSS�HW�DO���������

FIGURA 1��'LVWULEXFLyQ�HVTXHPiWLFD�GH�ODV�SULQFLSDOHV�XQLGDGHV�GHO�&LQWXUyQ�'RP�)HOLFLDQR��(GLWDGR�GH�
6iQFKH]�%HWWXFFL�HW�DO�����������/D�]RQD�GH�WUDEDMR�HVWi�VHxDODGD�SRU�HO�UHFWiQJXOR�URMR�

FIGURE 1. Schematic distribution of the main units of the Dom Feliciano Belt. Edited from Sánchez Bettucci et al., 
(2010). The worked area is indicated by the red rectangle.
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(O� &LQWXUyQ� 0HWDPyU¿FR� FRQVWLWX\H� XQD� VHFXHQFLD� PHWD�YROFDQRVHGLPHQWDULD� GH� SOLHJXHV� \�

FRUULPLHQWRV�TXH�FRPSUHQGH�VXFHVLRQHV�SUH�FROLVLRQDOHV�QHRSURWHUR]RLFDV�\�PHVRSURWHUR]RLFDV��(O�

PHWDPRU¿VPR�UHJLVWUDGR�YDUtD�GHVGH�JUDGR�PX\�EDMR�D�IDFLHV�DQ¿EROLWD��(Q�HO�iUHD�GH�HVWXGLR�HVWDV�

VXFHVLRQHV�FRUUHVSRQGHQ�DO�*UXSR�/DYDOOHMD��6iQFKH]�%HWWXFFL�HW�DO����������TXH�HV�FRQVLGHUDGR�VHU�

HTXLYDOHQWH�DO�*UXSR�3RURQJRV�HQ�5LR�*UDQGH�GHO�6XU�\�DO�*UXSR�%UXVTXH�HQ�6DQWD�&DWDULQD��%DVHL�HW�

DO���������0DVTXHOLQ�HW�DO���������3HUWLOOH�HW�DO���������

/DV�FXHQFDV�GH�DQWHSDtV��VHQVX�6iQFKH]�%HWWXFFL�HW�DO���������VRQ�YDULDV�VXFHVLRQHV�YROFiQLFDV�\�

VHGLPHQWDULDV��*UXSR�$UUR\R�GHO�6ROGDGR�\�*UXSR�0DOGRQDGR�VHJ~Q�*DXFKHU�HW�DO���������3HFRLWV�HW�

DO���������7HL[HLUD�HW�DO���������TXH�LQFOX\HQ�GHSyVLWRV�PDULQRV�D�PROiVLFRV�DVRFLDGRV�D�OD�HYROXFLyQ�

SRVW�FROLVLRQDO�GHO�FLQWXUyQ�FRQWUD�HO�&53�

6HJ~Q�2\KDQWoDEDO� HW� DO�� ������� WUHV� HSLVRGLRV� GH�PDJPDWLVPR� VRQ� GHVFULWRV� SDUD� HO� &')� HQ�

8UXJXD\� HQ� EDVH� D� GDWRV� JHRFURQROyJLFRV�� �D�� HO� SULPHUR� HVWi� XELFDGR� HQWUH� ORV� ���� \� ���� 0D��

DVRFLDGR�D�ULIWLQJ��E��PHWDPRU¿VPR�GH�DOWD�WHPSHUDWXUD�\�PDJPDWLVPR�JUDQtWLFR�GH�HGDG���������0D��

D�HVWH�PDJPDWLVPR�VH�OH�DVRFLD�OD�IRUPDFLyQ�GHO�&LQWXUyQ�*UDQtWLFR��%DVHL�HW�DO����������\��F��XQ�WHUFHU�

HYHQWR�GH�PDJPDWLVPR�WDUGtR�HQWUH�ORV���������0D�DVRFLDGR�FRQ�WUDQVSUHVLyQ�\�FDUDFWHUL]DGR�SRU�VHU�

FDOFRDOFDOLQR�GH�DOWR�.�

'H� ORV� WUHV�FXHUSRV�HVWXGLDGRV�HQ�HVWH� WUDEDMR��~QLFDPHQWH�HO�*UDQLWR�*XD]XQDPEt�FXHQWD�FRQ�

GDWRV� JHRFURQROyJLFRV� D� WUDYpV� GH� OD� VLVWHPiWLFD�5E�6U�� .DZDVKLWD� HW� DO�� ������� VHxDODQ� SDUD� HVH�

JUDQLWR�XQD�HGDG�LVRFUyQLFD�5E�6U�GH����������0D��(Q�ORV�~OWLPRV�DxRV�PiV�GDWRV�JHRFURQROyJLFRV�KDQ�

VLGR�SXEOLFDGRV�SDUD�OD�JUDQLWRJpQHVLV�GHO�&LQWXUyQ�'RP�)HOLFLDQR��DMXVWiQGRVH�DVt�ODV�HGDGHV�GH�ORV�

HSLVRGLRV�PDJPiWLFRV�PHQFLRQDGRV�DQWHULRUPHQWH��%DVHL�HW�DO���������*DXFKHU�HW�DO���������*DXFKHU��

HW�DO���������/DUD��HW�DO���������������2\KDQWoDEDO�HW�DO���������3HHO�HW�DO���������5DSDOLQL�HW�DO����������

2ULROR�HW�DO����������GLYLGHQ�DO�&')�HQ�8UXJXD\�HQ�GRV�VHFWRUHV��HO�GRPLQLR�HVWH�\�HO�GRPLQLR�RHVWH��

(O�PDJPDWLVPR�QHRSURWHUR]RLFR�GHQWUR�GHO�GRPLQLR�HVWH�SRVHH�HGDGHV�GH�HQWUH�����0D��%DVHL�HW�DO���

������*DXFKHU�HW�DO���������/DUD�HW�DO���������������2\KDQWoDEDO�HW�DO���������\�������0D��%DVHL��HW�DO��

������PLHQWUDV�TXH�GHQWUR�GHO�GRPLQLR�RHVWH�ODV�HGDGHV�YDUtDQ�HQWUH��������/DUD�HW�DO���������SDUD�HO�

JUDQLWR�6LHUUD�GH�ORV�&DUDFROHV��KDVWD�������0D��*DXFKHU�HW�DO��������SDUD�HO�JUDQLWR�0DQJDFKD�
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RELACIONES DE CAMPO, PETROGRAFÍA Y GEOQUÍMICA DE ROCA TOTAL

Relaciones de campo

/RV�JUDQLWRV�*XD]XQDPEt��<HUEDO��\�3ROLFOtQLFD�VH�HQFXHQWUDQ�LQWUX\HQGR�DO�EDVDPHQWR�JQpLVVLFR�

DQ¿EyOLFR� SUHFiPEULFR� GHO� iUHD�� \� D� OD� )RUPDFLyQ� <HUEDO� �*DXFKHU�� ������� +DFLD� VX� ERUGH� (VWH�

SXHGHQ� HQFRQWUDUVH� HQ� FRQWDFWR� FRQ� OD� =&6%� �)LJXUD� ���� 7DQWR� HO� JUDQLWR� <HUEDO� FRPR� HO� JUDQLWR�

*XD]XQDPEt��SUHVHQWDQ�XQD�JHRPHWUtD�HOtSWLFD��GRQGH�VX�HMH�PD\RU�HV�SDUDOHOR�D�OD�GLUHFFLyQ�GH�OD�

=&6%��/D� IUDFWXUDFLyQ�GRPLQDQWH�SDUD�HVWRV�FXHUSRV�HV�SUHGRPLQDQWHPHQWH�1���±�1����GHELGR�D�

TXH�HVWRV�FXHUSRV�VH�HQFXHQWUDQ�DIHFWDGRV�SRU�OD�=&6%��(O�JUDQLWR�3ROLFOtQLFD�PXHVWUD�WDPELpQ�XQD�

JHRPHWUtD�HOtSWLFD��SHUR�D�GLIHUHQFLD�GH�ORV�RWURV�GRV�FXHUSRV�SUHVHQWD�OD�GLUHFFLyQ�GH�VX�HMH�PD\RU�

FIGURA 2��0DSD�JHROyJLFR�GHO�iUHD�GH�HVWXGLR��PRGL¿FDGR�GH�%RVVL�\�)HUUDQGR��������',1$0,*(��������
3UHFLR]]L�HW�DO�������D������E��3UHFLR]]L�HW�DO���������

FIGURE 2��*HRORJLFDO�PDS�RI�WKH�VWXG\�DUHD��PRGL¿HG�IURP�%RVVL�DQG�)HUUDQGR��������',1$0,*(��������
3UHFLR]]L�HW�DO�������D������E��3UHFLR]]L�HW�DO���������
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SHUSHQGLFXODU�D�OD�GLUHFFLyQ�GH�OD�=&6%��XELFiQGRVH�HQ�HO�FHQWUR�GH�XQ�EORTXH�GHOLPLWDGR�SRU�ODV�]RQDV�

GH�FL]DOODPLHQWR�GH�6LHUUD�%DOOHQD�\�)UDLOH�0XHUWR�±�0DUtD�$OELQD��+DFLD�HO�FHQWUR�GH�ORV�WUHV�PDFL]RV�

VH� SXHGH� REVHUYDU� IUDFWXUDV�� TXH� WDO� FRPR� LQIRUPDQ�%RVVL� \�1DYDUUR� �������� SRGUtDQ� LQWHUSUHWDUVH�

FRPR�IUDFWXUDFLyQ�JHQHUDGD�GXUDQWH�OD�HWDSD�GH�HQIULDPLHQWR�GHO�FXHUSR�JUDQtWLFR��TXH�DO�DXPHQWDU�VX�

HVSDFLDGR�KDFLD�HO�FHQWUR�DXPHQWD�WDPELpQ�HO�WDPDxR�GH�ODV�ERFKDV�DÀRUDQWHV��SXGLHQGR�DOFDQ]DU�\�

VXSHUDU�ORV��P�GH�GLiPHWUR�HQ�DOJXQRV�FDVRV�

Descripción mesoscópica de los cuerpos graníticos

6H�WUDWD�GH� WUHV�JUDQLWRV� OHXFRFUiWLFRV�GH�FRORU� URVDGR�TXH�SUHVHQWDQ� IUDFWXUDFLyQ�JHQHUDOL]DGD��

(VWD�IUDFWXUDFLyQ�VH�LQFUHPHQWD�HQ�HO�VHFWRU�QRUWH�GHO�JUDQLWR�*XD]XQDPEt��FHUFDQR�D�OD�]RQD�GH�FL]DOOD�

GH�6LHUUD�%DOOHQD��=&6%���(Q�PXHVWUD�GH�PDQR�SUHVHQWDQ�XQD�WH[WXUD�JUDQXODU�LVyWURSD��LQHTXLJUDQXODU��

KLSLGLRPyU¿FD�� GH� WDPDxR�PHGLR� D� JUXHVR��6H� HQFXHQWUDQ� FRPSXHVWRV� SULQFLSDOPHQWH� SRU� FXDU]R��

IHOGHVSDWR�DOFDOLQR��SODJLRFODVD�\�ELRWLWD��/RV�JUDQLWRV�*XD]XQDPEt�\�3ROLFOtQLFD�QR�SUHVHQWDQ�FDPELRV�

IDFLROyJLFRV�GHVWDFDEOHV��6LQ�HPEDUJR��HQ�HO�JUDQLWR�<HUEDO�VH�SXHGH�GLVWLQJXLU�GRV�IDFLHV��XQD�SULQFLSDO�

\�PD\RULWDULD�� GHVFULWD� DTXt� FRPR� IDFLHV� GH�PRQ]RJUDQLWR� URVDGR�� \� RWUD� DVRFLDGD� DO� FRQWDFWR� VXU�

HVWH�FRQ�HO�EDVDPHQWR�JQpLVVLFR�DQ¿EyOLFR��GHVFULWD�DTXt�FRPR�IDFLHV�OHXFRJUDQtWLFD�GH�FRORU�EODQFR�

�)LJXUDV����

Petrografía

Granito Guazunambí

/D�REVHUYDFLyQ�PLFURVFySLFD�LQGLFD�OD�SUHVHQFLD�GH�FXDU]R��SODJLRFODVD��IHOGHVSDWR�DOFDOLQR��ELRWLWD��

PLQHUDOHV�RSDFRV�\�DFFHVRULRV�WDOHV�FRPR�HVIHQD��FLUFyQ��HSLGRWR�\�ÀXRULWD��8QD�WH[WXUD�IDQHUtWLFD�GH�

WDPDxR�GH�JUDQR�PHGLR��LQHTXLJUDQXODU�\�IUDFWXUDFLyQ�HOHYDGD��(O�FXDU]R�[HQRPRUIR�\�FRQ�GLPHQVLRQHV�

HQWUH� ���PP� \� ���PP�� PXHVWUD� VLJQRV� GH� GHIRUPDFLyQ� D� WUDYpV� GH� H[WLQFLyQ� RQGXODQWH�� ERUGHV�

VXWXUDGRV��EXOJLQJ��URWDFLyQ�GH�VXEJUDQRV�\�IUDFWXUDFLyQ�HOHYDGD��)LJXUD��%���(V�FRP~Q�HQFRQWUDU�HQ�

]RQDV�FHUFDQDV�D�OD�=&6%�XQ�DXPHQWR�LPSRUWDQWH�HQ�OD�GHIRUPDFLyQ�\�UHFULVWDOL]DFLyQ�GHO�FXDU]R�

/DV�SODJLRFODVDV�RFXUUHQ�FRQ�GLPHQVLRQHV�GH�HQWUH�����PP�\�����PP��6RQ�VXEDXWRPRUIDV��FRQ�

LPSRUWDQWH� IUDFWXUDFLyQ�� PRVWUDQGR� H[WLQFLyQ� RQGXODQWH�� EXOJLQJ� \� HQ� DOJXQRV� FDVRV� HV� SRVLEOH�
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FIGURA 3��*UDQLWR�*XD]XQDPEt��$��0XHVWUD�GH�PDQR��%��&��)RWRPLFURJUDItDV�FRQ�OX]�SRODUL]DGD��'��&ULVWDO�GH�
SODJLRFODVD�PRVWUDQGR�H[WLQFLyQ�RQGXODQWH�\�OD�PDFOD�SROLVLQWpWLFD�GHIRUPDGD��*UDQLWR�3ROLFOtQLFD��(��0XHVWUD�
GH�PDQR��)��)RWRPLFURJUDItDV�FRQ�OX]�SRODUL]DGD��*UDQLWR�<HUEDO���)DFLHV�0RQ]RJUDQLWR�5RVDGR��*��0XHVWUD�GH�
PDQR��+��)RWRPLFURJUDItDV�FRQ�OX]�SRODUL]DGD��*UDQLWR�<HUEDO���)DFLHV�/HXFRJUDQLWR�%ODQFR��,��0XHVWUD�GH�PDQR��

-��)RWRPLFURJUDItDV�FRQ�OX]�SRODUL]DGD��$EUHYLDFLRQHV�PLQHUDOHV�VLJXLHQGR�D�6LLYROD�	�6FKPLG��������
FIGURE 3��*XD]XQDPEt�JUDQLWH��$��+DQG�VDPSOH��%��&��3KRWRPLFURJUDSKV�ZLWK�SRODUL]HG�OLJKW��'��3ODJLRFODVH�
FU\VWDO�VKRZLQJ�XQGXODWLQJ�H[WLQFWLRQ�DQG�GHIRUPHG�SRO\V\QWKHWLF�WZLQ��3ROLFOtQLFD�*UDQLWH��(��+DQG�VDPSOH��
)��3KRWRPLFURJUDSKV�ZLWK�SRODUL]HG�OLJKW��<HUEDO�*UDQLWH���3LQN�0RQ]RJUDQLWH�)DFLHV��*��+DQG�6DPSOH��
+��3KRWRPLFURJUDSKV�ZLWK�SRODUL]HG�OLJKW��<HUEDO�*UDQLWH���:KLWH�/HXFRJUDQLWH�)DFLHV��,��+DQG�VDPSOH��-��

Photomicrographs with polarized light. Mineral abbreviations following Siivola & Schmid, (2007).
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HQFRQWUDU�DQWLSHUWLWDV�\�FULVWDOHV�GRQGH�VH�REVHUYD�HO�PDFODGR�SROLVLQWpWLFR�DFXxDGR�H�LQFOXVR�DOWDPHQWH�

GHIRUPDGR� �FXUYR��� 7DPELpQ� DSDUHFHQ� IHQyPHQRV� GH� DOWHUDFLyQ� VHFXQGDULD� �VHULFLWL]DFLyQ�� GH� ORV�

FULVWDOHV�GH�SODJLRFODVD��DXQTXH�SRFR�DEXQGDQWH�

/RV� IHOGHVSDWRV�DOFDOLQRV�YDUtDQ�VXV�GLPHQVLRQHV�HQWUH�����PP�\�����PP��3UHVHQWDQ�JHRPHWUtD�

VXEDXWRPRUID�D�[HQRPRUID��REVHUYiQGRVH�IHQyPHQRV�GH�VHULFLWL]DFLyQ��/D�SUHVHQFLD�GH�SHUWLWDV�HV�

FRP~Q�HQ�ORV�IHOGHVSDWRV�GH�PD\RU�WDPDxR�

%LRWLWD� GH� GLYHUVRV� WDPDxRV� ��� ���� PP�� VRQ� REVHUYDGDV�� 6H� GLVWLQJXH� OD� RFXUUHQFLD� GH� ELRWLWD�

SULPDULD�HQ�FULVWDOHV�DODUJDGRV�VXEDXWRPRUIRV�\�GLVSHUVRV�HQ�OD�PXHVWUD��(Q�DOJXQRV�FDVRV�VH�REVHUYD�

XQ�FDPELR�HQ�VX�FRORUDFLyQ��SDVDQGR�GH�FRORU�YHUGH�HQ�HO�FHQWUR�D�SDUGR�HQ�HO�ERUGH��HYLGHQFLDQGR�

SURFHVRV�GH�R[LGDFLyQ��$VLPLVPR��OD�SUHVHQFLD�GH�ELRWLWD�VHFXQGDULD�HV�FRP~Q�RFXUULHQGR�FRPR�UHOOHQR�

GH�IUDFWXUDV��DVRFLDGD�D�PLQHUDOHV�RSDFRV�

'HQWUR�GH�ORV�PLQHUDOHV�DFFHVRULRV�VH�REVHUYy�HVIHQR�DXWRPRUIR�FRPR�LQFOXVLyQ�HQ�FULVWDOHV�GH�

FXDU]R�\�ELRWLWD��7DPELpQ�KD\�SLVWDFLWD�DXWRPRUID�GH�HQWUH������PP�D������PP�DVRFLDGD�D�ELRWLWD��

DSDWLWR�\�RSDFRV��(O�FLUFyQ�VH�HQFXHQWUD�VXEDXWRPRUIR�D�DXWRPRUIR�GLVSHUVR�HQ�GLPHQVLRQHV�FHUFDQDV�

D��PP��(O�DSDWLWR�HV�PX\�SRFR�DEXQGDQWH��VH�HQFXHQWUD�DXWRPRUIR�\�HQ�GLPHQVLRQHV�TXH�QR�VXSHUD�

HO�����PP��6H�HQFXHQWUD�ÀXRULWD�[HQRPRUID�FX\D�GLPHQVLyQ�YDUtD�HQWUH�����PP�\������PP��/D�URFD�QR�

PXHVWUD�JUDQ�YDULHGDG�GH�RSDFRV��HQFRQWUiQGRVH�~QLFDPHQWH�FULVWDOHV�GH�PDJQHWLWD�VXEDXWRPRUID�D�

DXWRPRUID��GH�JHRPHWUtD�SULQFLSDOPHQWH�SULVPiWLFD�F~ELFD��6H�HQFXHQWUDQ�GLVSHUVRV�HQ�OD�URFD�FXDQGR�

VH� WUDWD�GH�PDJQHWLWD�SULPDULD��DXQTXH�HV�FRP~Q�HQFRQWUDU�FULVWDOHV�DJORPHUDGRV�\�DVRFLDGRV�FRQ�

ELRWLWD�FXDQGR�VH�WUDWD�GH�PDJQHWLWD�VHFXQGDULD�

Granito Policlínica

&RPSXHVWR� SULQFLSDOPHQWH� SRU� FXDU]R�� IHOGHVSDWRV�� PLFDV�� PLQHUDOHV� RSDFRV�� \� FLUFyQ� FRPR�

PLQHUDO�DFFHVRULR��'H�WH[WXUD�IDQHUtWLFD��FRQ�WDPDxR�GH�JUDQR�PHGLR��LQHTXLJUDQXODU��(O�FXDU]R�RFXUUH�

[HQRPRUIR�FRQ�GLPHQVLRQHV�HQWUH�����PP�\�����PP��PRVWUDQGR�H[WLQFLyQ�RQGXODQWH�\� IUDFWXUDFLyQ�

�)LJXUD� �'��� (V� SRVLEOH� HQFRQWUDU� FULVWDOHV�PRVWUDQGR� GHVGH� FRQWDFWRV� UHFWRV�� EXOJLQJ� H� LQFLSLHQWH�

URWDFLyQ�GH�VXEJUDQRV�

/RV�FULVWDOHV�GH�SODJLRFODVD�SRVHHQ�GLPHQVLRQHV�TXH�YDUtDQ�HQWUH�����PP�\�����PP��VH�HQFXHQWUDQ�

VXEDXWRPRUIRV�REVHUYiQGRVH�H[WLQFLyQ�RQGXODQWH��$GHPiV��HV�SRVLEOH�HQFRQWUDU�FULVWDOHV�FRQ�PDFOD�



10

Fort & Peel / Revista de la Sociedad Uruguaya de Geología 22 (2019) 1-26

SROLVLQWpWLFD�DFXxDGD��(V�FRP~Q�REVHUYDUORV�IUDFWXUDGRV�\�DOWHUDGRV�D�VHULFLWD�

/RV�IHOGHVSDWRV�DOFDOLQRV�FRQ�GLPHQVLRQHV�TXH�SXHGHQ�DOFDQ]DU�GH�����PP�D�����PP��VH�HQFXHQWUDQ�

PRVWUDQGR� H[WLQFLyQ� RQGXODQWH�� IUDFWXUDFLyQ�� \� HV� FRP~Q� OD� RFXUUHQFLD� GH� SHUWLWDV�� 6H� REVHUYDQ�

IHQyPHQRV�GH� VHULFLWL]DFLyQ�� \� SUHVHQWDQ�JHRPHWUtD� [HQRPRUID�� HQ� UDUDV�RFDVLRQHV� LQFOXVLRQHV�GH�

circón.

/DV� PLFDV� HVWiQ� UHSUHVHQWDGDV� SRU� FULVWDOHV� GH� ELRWLWD� \� PXVFRYLWD�� /D� ELRWLWD� SULQFLSDOPHQWH�

[HQRPRUID� VH� HQFXHQWUD� GH� SHTXHxR� WDPDxR� ������PP��� QR�PXHVWUD� XQD� RULHQWDFLyQ� SUHIHUHQFLDO��

SUHVHQWD� WRQDOLGDGHV� YHUGH� SDUGDV� \� DSDUHFH� GLVSHUVD� FRPR� ELRWLWD� SULPDULD�� $� VX� YH]� DSDUHFH�

DVRFLDGD�D�RSDFRV�\�D�IUDFWXUDV��FRQ�WRQRV�PDUURQHV�RVFXURV�FXDQGR�VH�WUDWD�GH�ELRWLWD�VHFXQGDULD��

/D�PXVFRYLWD�VH�REVHUYD�FRQ�JHRPHWUtD�[HQRPRUID�GLVSHUVD�HQ�OD�PXHVWUD�HQ�PX\�EDMD�SURSRUFLyQ�

�LQIHULRU�DO������VLQ�RULHQWDFLyQ�SUHIHUHQFLDO�\�DVRFLDGD�JHQHUDOPHQWH�D�ELRWLWD�

(Q�FXDQWR�D�ORV�RSDFRV�VH�GHWHUPLQy�SUHVHQFLD�GH�PDJQHWLWD�PRVWUDQGR�KiELWR�SUHGRPLQDQWHPHQWH�

F~ELFR��6H�HQFXHQWUD�GLVSHUVD�HQ� OD� URFD�\� URGHDGD�JHQHUDOPHQWH�SRU�ELRWLWD��DXQTXH�VH� OD�SXHGH�

HQFRQWUDU�IRUPDQGR�SHTXHxDV�DJORPHUDFLRQHV�\�DVRFLDGD�D�SHTXHxDV�IUDFWXUDV��VHFXQGDULD���&RPR�

PLQHUDO�DFFHVRULR�VH�REVHUYD�HVFDVR�FLUFyQ�VXEKHGUDO�FRPR�LQFOXVLyQ�HQ�ORV�PLQHUDOHV�SULQFLSDOHV�

Granito Yerbal - Facies de monzogranito rosado

(VWH�JUDQLWR�VH�HQFXHQWUD�FRPSXHVWR�SRU�FXDU]R��IHOGHVSDWRV��PLFDV��PLQHUDOHV�RSDFRV�\�DFFHVRULRV�

WDOHV�FRPR�HVIHQD��FLUFyQ��\�HSLGRWR��'H�WH[WXUD�IDQHUtWLFD��FRQ�WDPDxR�PHGLR��LQHTXLJUDQXODU���)LJXUD�

�)��

(O�FXDU]R�VH�HQFXHQWUD�[HQRPRUIR��FRQ�WDPDxRV�TXH�YDUtDQ�HQWUH������PP�\�����PP��PRVWUDQGR�

IUDFWXUDFLyQ��H[WLQFLyQ�RQGXODQWH��EXOJLQJ�\�URWDFLyQ�GH�VXEJUDQRV�

/DV� SODJLRFODVDV� VH� HQFXHQWUDQ� SULQFLSDOPHQWH� VXEDXWRPRUIDV� FRQ� GLPHQVLRQHV� HQWUH� ���� PP�

\� ����PP�� IUDFWXUDGDV� \� FRQ� H[WLQFLyQ� RQGXODQWH�� /D�PDFOD� SROLVLQWpWLFD� SXHGH� DSDUHFHU� HQ� IRUPD�

GH� FXxD�� /RV� IHOGHVSDWRV� DOFDOLQRV� SUHVHQWDQ� JHRPHWUtD� [HQRPRUID� \� HV� FRP~Q� REVHUYDU� SHUWLWDV��

$SDUHFHQ�PRVWUDQGR�H[WLQFLyQ�RQGXORVD�\�VXV�GLPHQVLRQHV�YDUtDQ�HQWUH�����PP�\�����PP��6H�REVHUYDQ�

IHQyPHQRV�GH�VHULFLWL]DFLyQ�HQ�ORV�FULVWDOHV�GH�IHOGHVSDWR�DOFDOLQR�\�SODJLRFODVD�

/D�ELRWLWD�HV�GH�JHRPHWUtD�VXEDXWRPRUID�HQ�GLPHQVLRQHV�TXH�QR�VXSHUDQ�����PP�\�SULQFLSDOPHQWH�

VH�HQFXHQWUD�GLVSHUVD�HQ�WRQRV�YHUGHV�FODURV��6H�HQFXHQWUD�[HQRPRUID�\�DVRFLDGD�D�IUDFWXUDV��R�D�
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PLQHUDOHV�FRPR�HSLGRWR�X�RSDFRV�FXDQGR�VH�WUDWD�GH�ELRWLWD�VHFXQGDULD�

(O� PLQHUDO� RSDFR� SUHVHQWH� HV� PDJQHWLWD� VXEDXWRPRUID� D� [HQRPRUID�� FRP~QPHQWH� IRUPDQGR�

SHTXHxRV�JUXSRV�GRQGH�DSDUHFHQ�DVRFLDGRV�D�ELRWLWD��&RPR�PLQHUDOHV�DFFHVRULRV�VH�REVHUYD�HVIHQD��

FLUFyQ�VXEDXWRPRUIR�D�DXWRPRUIR��\�HSLGRWR�[HQRPRUIR�\�IUDFWXUDGR��WRGRV�HOORV�GLVSHUVRV�HQ�OD�URFD��

DVt�FRPR�WDPELpQ�HQ�IUDFWXUDV�DVRFLDGRV�D�ELRWLWD�

Granito Yerbal - Facies de leucogranito blanco

(VWD�IDFLHV�VH�HQFXHQWUD�FRPSXHVWD�SRU�IHOGHVSDWRV�DOFDOLQRV��FXDU]R��PLFDV��PLQHUDOHV�RSDFRV�\�

DFFHVRULRV�WDOHV�FRPR�HVIHQD��WXUPDOLQD��\�HSLGRWR��'H�WH[WXUD�IDQHUtWLFD��FRQ�WDPDxR�GH�JUDQR�JUXHVR��

LQHTXLJUDQXODU�

6H�REVHUYy� OD�SUHVHQFLD�GH�DEXQGDQWH�FXDU]R�[HQRPRUIR��GRQGH�VXV�FULVWDOHV�SXHGHQ�DOFDQ]DU�

GLPHQVLRQHV�GH�KDVWD����PP�\�FRQ�GHIRUPDFLyQ��IUDFWXUDGRV�\�FRQ�H[WLQFLyQ�RQGXODQWH��)LJXUD��+���

/RV�IHOGHVSDWRV�DOFDOLQRV�VH�HQFXHQWUDQ�HQ�GLPHQVLRQHV�TXH�OOHJDQ�D�����PP��3UHVHQWDQ�JHRPHWUtD�

[HQRPRUID�\�HV�FRP~Q�REVHUYDU�SHUWLWDV�HQ�OD�RUWRVD��6H�REVHUYD�DOWHUDFLyQ�D�VHULFLWD�

/D�ELRWLWD� SUHVHQWH�HQ� OD� URFD�HV�GH�JHRPHWUtD� [HQRPRUID�� \� VXV� WDPDxRV�QR� VXSHUDQ�����PP��

6H� SUHVHQWD� SUHGRPLQDQWHPHQWH� GLVSHUVD� FRPR� ELRWLWD� SULPDULD�� (V� SRVLEOH� HQFRQWUDUOD� DVRFLDGD�

D� SHTXHxDV� IUDFWXUDV� \� D�PLQHUDOHV� FRPR�HSLGRWR� \� RSDFRV�� /RV�PLQHUDOHV� RSDFRV� VH� HQFXHQWUDQ�

VXEDXWRPRUIRV�D�[HQRPRUIRV��\�FRP~QPHQWH�IRUPDQGR�SHTXHxRV�JUXSRV�GRQGH�DSDUHFHQ�DVRFLDGRV�

WDPELpQ�D�OD�ELRWLWD��&RPR�PLQHUDOHV�DFFHVRULRV�VH�REVHUYD��WDQWR�WXUPDOLQD�\�HVIHQD�DXWRPRUID��FRPR�

HSLGRWR�[HQRPRUIR�\�IUDFWXUDGR��\D�VHD�GLVSHUVRV�R�DVRFLDGRV�D�ELRWLWD�

Geoquímica de roca total

3DUD� OD� FDUDFWHUL]DFLyQ�JHRTXtPLFD� IXHURQ�DQDOL]DGDV�XQ� WRWDO� GH����PXHVWUDV�HQ�HO� ODERUDWRULR�

$&0(�/DEV��%XUHDX�9HULWDV�&DQDGi���/DV�PLVPDV�IXHURQ�VRPHWLGDV�D�IXVLyQ�WRWDO�FRQ�%RUDWR�GH�/LWLR�

SDUD�GHVFRPSRQHU�KDVWD�ORV�PLQHUDOHV�PiV�UHIUDFWDULRV��/DV�FRQFHQWUDFLRQHV�SDUD�ORV�HOHPHQWRV�6L��

$O��&U��)H��.��0J��0Q��1D��3��7L��%D��1E��1L��6F��6U��<��\�=U�IXHURQ�REWHQLGDV�PHGLDQWH�HVSHFWURPHWUtD�

GH�HPLVLyQ�SRU�SODVPD�GH�DFRSODPLHQWR�LQGXFWLYR��,&3�(6���\�HVSHFWURPHWUtD�GH�PDVDV�FRQ�SODVPD�GH�

DFRSODPLHQWR�LQGXFWLYR��,&3�06��SDUD�ORV�HOHPHQWRV�%D��%H��&H��&R��&V��'\��(U��(X��*D��*G��+I��+R��
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/D��/X��1E��1G��3U��5E��6P��6Q��6U��7D��7E��7K��7P��8��9��:��<��<E��=U��$J��$V��$X��%L��&G��&X��+J��0R��

1L��3E��6E��6H��7L�\�=Q�

'H�ODV����PXHVWUDV�DQDOL]DGDV��RFKR�FRUUHVSRQGHQ�DO�JUDQLWR�<HUEDO��WUHV�FRUUHVSRQGHQ�DO�JUDQLWR�

3ROLFOtQLFD� \� GRV� FRUUHVSRQGHQ� DO� JUDQLWR� *XD]XQDPEt� �7DEOD� ���� 6H� LQWHJUy� OD� PXHVWUD� *XD�����

SHUWHQHFLHQWH�DO�JUDQLWR�*XD]XQDPEt�WRPDGD�GH�0RUDOHV�'HPDUFR���������6H�XWLOL]y�OD�QRUPD�&,3:�

�+XWFKLVRQ��������������SDUD�HO�FiOFXOR�GH�OD�FRPSRVLFLyQ�PLQHUDOyJLFD��\�ORV�JUi¿FRV�IXHURQ�REWHQLGRV�

XWLOL]DQGR�HO�VRIWZDUH�OLEUH�*&'NLW������-DQRXãHN�HW�DO���������

Litoquímica

/DV�PXHVWUDV�SUHVHQWDQ�XQ�/2,�HQWUH������\�������FRLQFLGLHQGR�FRQ�HO�DVSHFWR��JHQHUDO��QR�DOWHUDGR�

GH�ORV�FXHUSRV��FRQ�OD�H[FHSFLyQ�GH�GRV�PXHVWUDV�TXH�VXSHUDQ�HO�����<HU���\�<HU����SHUWHQHFLHQWHV�DO�

JUDQLWR�<HUEDO��/D�PXHVWUD�<HU���FRUUHVSRQGH�DO�JUDQLWR�<HUEDO���)DFLHV�/HXFRJUDQLWR�%ODQFR�

Elementos Mayores y Menores

7RGDV�ODV�PXHVWUDV�DQDOL]DGDV�UHFRUUHQ�XQ�HVSHFWUR�GH�FRQWHQLGR�HQ�VtOLFH�GH�HQWUH�����D�����\�

FRQWHQLGRV�DOWRV�GH�.22�\�1D22��7DEOD�����(O�FiOFXOR�QRUPDWLYR�SHUPLWLy�FODVL¿FDU�D�WRGDV�ODV�PXHVWUDV�

FRPR�0RQ]RJUDQLWRV��)LJXUD�����DXQTXH�VH�REVHUYD�XQ�DPSOLR�UDQJR�GH�FRPSRVLFLyQ�GHQWUR�GH�HVWH�

FDPSR��/D�IDFLHV�/HXFRJUDQLWR�%ODQFR�GH�<HUEDO�HV�FODVL¿FDGR�FRPR�6LHQRJUDQLWR�

7RGDV� ODV�PXHVWUDV� HVWXGLDGDV� SHUWHQHFHQ� D� OD� VHULH� VXEDOFDOLQD� �)LJXUD� �D��� JUD¿FDQGR� HQ� HO�

FDPSR�FDOFRDOFDOLQR� �)LJXUD��E��GH�DOWR�SRWDVLR�VKRVKRQtWLFD�HQ�HO�GLDJUDPD�GH�3HFFHULOOR�\�7D\ORU��

��������)LJXUD��F���6HJ~Q�HO�GLDJUDPD�GH�)URVW�HW�DO����������WDQWR�ORV�JUDQLWRV�<HUEDO�\�*XD]XQDPEt�

FRPR�HO�VLHQRJUDQLWR�VRQ�FODVL¿FDGRV�FRPR�JUDQLWRV�0DJQHVLDQRV��$OFDOLQRV��)LJXUD��D���E��PLHQWUDV�

TXH� HO� JUDQLWR� 3ROLFOtQLFD�� VLHQGR� HO�PRQ]RJUDQLWR�PiV� iFLGR��PXHVWUD� XQ� FDUiFWHU� )HUURVR�� $OFDOL�

FiOFLFR��/RV�WUHV�JUDQLWRV�VRQ�SHUDOXPLQRVRV��)LJXUD��F����FRQ�XQ�tQGLFH�GH�VDWXUDFLyQ�GH�DOXPLQLR��,6$��

HQ�SURSRUFLRQHV�PRODUHV��YDULDQGR�HQWUH�������\��������VLHQGR�HO�JUDQLWR�<HUEDO�TXLHQ�PXHVWUD�DOJXQRV�

SXQWRV�PHWDOXPLQRVRV�

(VWRV�JUDQLWRV�WLHQHQ�XQ�FRQWHQLGR�DOWR�GH�1D22��QRUPDOPHQWH�!�����S�SDUD�HO�JUDQLWR�<HUEDO��!�

����S�SDUD�HO�JUDQLWR�*XD]XQDPEt�\�!�����S��(O�.22�WDPELpQ�VH�HQFXHQWUD�HQ�YDORUHV�DOWRV�YDULDQGR�
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��

HQWUH�����S�������S�SDUD�HO�JUDQLWR�<HUEDO������S�������S�SDUD�HO�JUDQLWR�3ROLFOtQLFD��\�����S�������S�

SDUD�HO�JUDQLWR�*XD]XQDPEt�

/D�UHODFLyQ�.22�1D22�HV�YDULDEOH��PLHQWUDV�TXH�ORV�JUDQLWRV�<HUEDO�\�*XD]XQDPEt�PXHVWUDQ�UD]RQHV�

DOWDV�������\������HQ�SURPHGLR�UHVSHFWLYDPHQWH���HO�JUDQLWR�3ROLFOtQLFD�PXHVWUD�YDORUHV�QRWRULDPHQWH�

PiV�EDMRV��HQWUH������±�������

TABLA 1�5HVXOWDGRV�GH�ORV�DQiOLVLV�TXtPLFRV�GH�ODV�PXHVWUDV�HVWXGLDGDV��1$��QR�GLVSRQLEOH��
TABLE 1��5HVXOWV�RI�FKHPLFDO�DQDO\VLV�RI�WKH�VWXGLHG�VDPSOHV��1$��QRW�DYDLODEOH��

��
�

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

�

NOMBRE Yer01 Yer02 Yer03 Yer04 Yer05 Yer06 Yer07 Yer08 Pol01 Pol02 Pol03 Gua01 Gua02 Gua03 

X (m Este) 734162 736875 736878 741236 740628 734781 738472 738249 739082 741109.35 738978.78 746218 753970 NA 

Y (m Sur) 6334901 6346182 6338023 6344929 6343579 6337216 6345285 6338260 6360011 6360163.05 6361063.22 6367829 6382833 NA 

Mayores (%wt)               

SiO2 69.56 69.98 66.37 68.09 71.72 70.31 70.79 72.09 74.08 73.71 72.07 71.37 71.22 71.30 

Al2O3 14.71 14.65 14.62 14.34 14.57 15.20 14.60 14.40 13.90 13.73 13.92 14.80 14.68 14.41 

Fe2O3 2.11 1.89 3.13 2.82 1.52 1.61 2.04 0.50 1.11 2.64 2.67 1.60 1.59 1.45 

MgO 0.51 0.54 1.27 1.10 0.40 0.40 0.74 0.10 0.21 0.23 0.26 0.35 0.55 0.47 

CaO 0.95 0.71 1.85 2.19 1.13 0.64 0.32 0.82 0.63 0.67 0.79 0.37 0.88 1.15 

Na2O 3.57 3.12 3.09 3.34 4.08 3.46 3.39 1.65 4.26 4.42 4.18 4.04 3.89 3.71 

K2O 6.47 6.94 6.63 5.9 4.83 6.66 5.74 9.38 4.65 4.08 4.85 5.91 5.67 5.69 

TiO2 0.38 0.41 0.62 0.55 0.25 0.33 0.43 0.07 0.15 0.13 0.15 0.25 0.27 0.27 

P2O5 0.16 0.18 0.36 0.27 0.13 0.14 0.13 0.02 0.06 0.07 0.07 0.10 0.11 0.104 

MnO 0.03 0.02 0.04 0.05 0.02 0.02 0.02 0.02  0.03 0.03  0.03 0.019 

Cr2O3 0.001 0.002 0.006 0.004 0.001 0.001 0.004 0.001 0.001 0.002 0.002 0.001 0.001  

Sc 2.00 3.00 5.00 4.00 2.00 2.00 3.00 2.00 2.00 1.00 1.00 2.00 2.00  

LOI 0.80 0.90 1.20 0.60 0.80 0.60 1.30 0.40 0.70 0.10 0.80 0.70 0.60 0.47 

Total 99.23 99.33 99.22 99.25 99.42 99.37 99.48 99.47 99.72 99.9 99.89 99.47 99.48 99.413 

Trazas (ppm)               

Ba 3807 3243 3713 3159 2789 3170 2529 3059 999 751 873 2406 2181 2238 

Be 2.00 3.00 5.00 7.00 3.00 4.00 6.00  12.00 6.00 5.00 5.00 6.00  

Co 63.70 51.90 63.90 74.10 79.30 42.30 51.10 66.60 69.40 1.50 1.80 68.20 72.00  

Cs 1.80 1.60 2.00 1.40 1.00 1.30 2.00 1.60 2.10 1.00 1.50 1.30 1.90  

Ga 21.40 20.30 21.30 21.40 22.00 22.10 21.10 14.40 25.70 22.10 23.00 21.30 22.10 22.00 

Hf 7.70 8.50 10.30 7.40 4.80 7.60 6.60 1.10 4.50 5.70 3.80 5.40 6.10  

Nb 10.10 10.90 16.70 14.60 8.80 9.50 12.60 6.40 7.30 4.40 5.50 6.00 7.50 12.00 

Rb 153.40 155.40 140.80 139.10 111.70 146.40 144.90 220.70 177.70 125.10 167.50 140.20 170.80 151.00 

Sn 2.00 2.00 3.00 2.00 1.00 2.00 2.00  1.00   2.00 2.00  

Sr 1387.00 1144.10 1416.40 1645.10 1182.10 1260.70 882.00 757.70 475.70 364.40 390.40 968.20 976.60 1002.00 

Ta 0.60 0.80 1.00 0.90 0.70 0.80 0.80 0.90 0.60 0.30 0.30 0.60 0.60  

Th 19.10 18.20 16.30 14.00 8.50 19.00 15.30 3.20 9.40 8.20 13.70 18.90 19.20  

U 2.40 2.80 1.70 2.30 2.00 3.00 2.00 1.20 2.50 3.20 2.90 1.70 3.20  

V 26.00 19.00 39.00 40.00 14.00 13.00 23.00 11.00 11.00  11.00 22.00 20.00 20.00 

W 539.50 480.40 402.60 567.30 589.10 372.00 310.00 610.50 602.40   619.00 544.20  

���
�

Zr 302.00 321.60 399.40 298.20 152.70 270.80 233.70 23.90 110.70 137.00 98.50 186.00 193.40 190.00 

Y 12.30 13.30 15.10 14.40 5.30 7.40 13.50 6.20 7.60 4.10 4.10 5.30 10.60 10.00 

La 129.10 105.00 115.10 126.00 46.10 68.50 77.10 9.30 20.70 18.00 27.50 61.70 101.50  

Ce 213.30 183.30 199.40 212.60 78.50 108.10 123.40 13.60 43.10 34.60 50.40 107.30 143.30  

Pr 22.93 23.12 21.49 21.86 8.28 12.65 14.32 1.88 4.11 3.49 4.93 11.57 16.59  

Nd 77.6 81.7 76.00 74.90 26.30 43.00 50.50 7.00 14.60 11.80 16.60 39.90 56.40  

Sm 10.18 12.00 10.52 10.22 3.80 6.09 7.53 1.62 2.50 2.08 2.43 5.53 7.51  

Eu 2.16 2.59 2.36 2.23 0.82 1.33 1.66 0.35 0.52 0.50 0.60 1.18 1.79  

Gd 6.10 7.02 6.57 6.24 2.27 3.80 4.90 1.39 1.81 1.22 1.49 3.18 4.70  

Tb 0.61 0.71 0.74 0.70 0.23 0.39 0.57 0.22 0.23 0.14 0.16 0.29 0.46  

Dy 2.35 2.95 3.24 3.24 1.04 1.58 2.56 1.13 1.24 0.63 0.82 1.15 1.71  

Ho 0.35 0.48 0.51 0.48 0.15 0.22 0.42 0.24 0.21 0.11 0.12 0.16 0.27  

Er 0.84 0.98 1.28 1.13 0.41 0.46 1.02 0.60 0.65 0.26 0.36 0.32 0.63  

Tm 0.11 0.14 0.17 0.17 0.05 0.07 0.16 0.08 0.09 0.05 0.05 0.05 0.08  

Yb 0.62 0.93 1.10 0.98 0.38 0.43 0.92 0.54 0.56 0.43 0.32 0.38 0.49  

Lu 0.08 0.12 0.16 0.15 0.05 0.05 0.15 0.08 0.10 0.08 0.05 0.04 0.07  

TOT_C 0.02 0.01 0.05 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.09 0.02 0.03  

TOT_S 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01  

Mo 0.20 0.10 0.10 0.10 0.10  0.10  0.20 0.30 0.50 0.20 0.20  

Cu 7.50 2.00 10.10 2.90 1.90 1.30 3.70 3.60 3.00 8.00 8.50 4.20 3.20  

Pb 15.80 13.90 9.00 22.30 12.70 8.60 19.90 5.70 16.40 16.50 27.40 7.80 10.40  

Zn 58.00 46.00 45.00 58.00 50.00 51.00 36.00 2.00 27.00 30.00 34.00 27.00 47.00 35.00 

Ni 5.90 6.10 15.70 17.20 2.00 2.50 11.10 2.00 3.90 4.50 5.80 3.50 7.70 19.00 

As 0.25 0.25 0.60 0.50 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.50 0.25  

Cd 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05  

Sb 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05  

Bi 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05  

Ag 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05  

Au 0.25 4.60 1.10 0.25 3.30 2.50 0.25 0.25 0.25 1.00 0.25 0.25 0.25  

Hg 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005  

Tl 0.20 0.20 0.20 0.30 0.20 0.10 0.30  0.10 0.10 0.30 0.10 0.20  

Se 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25  

�
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Elementos Trazas

(O�FRQWHQLGR�HQ�ORV�HOHPHQWRV�WLHUUDV�UDUDV�GHQWUR�GH�ORV�FXHUSRV�YDUtD�HQWUH�������SSP�\��������

SSP��VLHQGR�HO�JUDQLWR�3ROLFOtQLFD�HO�PiV�HPSREUHFLGR�GH�ORV�WUHV�FXHUSRV�HVWXGLDGRV��7DEOD����

(O�JUDQLWR�*XD]XQDPEt�SRVHH�XQD�UHODFLyQ�/D1�/X1�HQWUH�����������������UHODFLyQ�/D1�6P1�HQWUH�

�������������\�UHODFLyQ�*G1�/X1�HQWUH�������������

FIGURA 4�'LDJUDPD�4$3�GH��6WUHFNHLVHQ���������*UDQLWRV�*XD]XQDPEt�UU��3ROLFOtQLFD�Ŷ��<HUEDO�2�\�IDFLHV�GH�
OHXFRJUDQLWR�EODQFR�Ø.

FIGURE 4��4$3�GLDJUDP��6WUHFNHLVHQ���������*UDQLWHV�*XD]XQDPEt�UU, Policlínica Ŷ, Yerbal O and white 
leucogranite facies Ø

FIGURA 5���$��'LDJUDPD�iOFDOLV�YV�VtOLFH�GH�,UYLQH�\�%DUDJDU��������
�%��'LDJUDPD�$)0�GH�,UYLQH�\�%DUDJDU��������

�&��'LDJUDPD�6L2��YV�.�2�GH�3HFFHULOOR�\�7D\ORU��������
*UDQLWRV�*XD]XQDPEt�UU��3ROLFOtQLFD�Ŷ��<HUEDO�2�\�IDFLHV�GH�OHXFRJUDQLWR�EODQFR�Ø.

FIGURE 5��$��DONDOL�YV�VLOLFD�GLDJUDP��,UYLQH�DQG�%DUDJDU�������
�%��$)0�GLDJUDP��,UYLQH�DQG�%DUDJDU�������

�&��6L2��YV�.�2�GLDJUDP��3HFFHULOOR�DQG�7D\ORU�������
Granites Guazunambí UU, Policlínica Ŷ, Yerbal O and white leucogranite facies Ø
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(O�*UDQLWR�3ROLFOtQLFD�SRVHH�XQD�UHODFLyQ�/D1�/X1�HQWUH����������������UHODFLyQ�/D1�6P1�HQWUH������

�������\�UHODFLyQ�*G1�/X1�HQWUH�������������

(O�*UDQLWR�<HUEDO��)DFLHV�0RQ]RJUDQLWR�5RVDGR��SRVHH�XQD�UHODFLyQ�/D1�/X1�HQWUH�����������������

UHODFLyQ�/D1�6P1�HQWUH��������������\�UHODFLyQ�*G1�/X1�HQWUH�������������

/RV�WUHV�JUDQLWRV�SRVHHQ�XQD�OHYH�DQRPDOtD�QHJDWLYD�GH�(X��1RUPDOPHQWH�(X�(X�!��������1E��7D��

\�7L��YHU�7DEOD���\�FLJXUD���

/RV�GLDJUDPDV�GH�+DUNHU� SDUD�%D��5E� \�6U� �)LJXUD� ���PXHVWUDQ�TXH� WRGRV� ORV� JUDQLWRV� SRVHHQ�

DOWRV�YDORUHV�GH�%D��!�����SSP��\�6U��!�����SSP��PLHQWUDV�TXH�HO�JUDQLWR�3ROLFOtQLFD�SUHVHQWD�YDORUHV�

QRWDEOHPHQWH� LQIHULRUHV�SDUD�%D� \�6U� UHVSHFWR�D� ORV�RWURV�GRV� FXHUSRV� �<HUEDO� ��*XD]XQDPEt��%D�

!������SSP�\�6U�!�����SSP���/RV�YDORUHV�GH�5E�VRQ�VLPLODUHV�HQ� ORV� WUHV�JUDQLWRV� �a�����SSP�HQ�

SURPHGLR���(Q�OD�)LJXUD���VH�PXHVWUD�HO�GLDJUDPD�WULDQJXODU�5E�6U�%D�GH�7DUQH\�\�-RQHV��������GRQGH�

ORV�WUHV�FXHUSRV�SORWHDQ�HQ�HO�FDPSR�³JUDQLWRV�GH�DOWR�%D�6U �́

/RV�GLDJUDPDV�GH�WLHUUDV�UDUDV�QRUPDOL]DGRV�D�FRQGULWD�VHJ~Q�%R\QWRQ��������SDUD�ODV����PXHVWUDV�

DQDOL]DGDV�LQGLFDQ�TXH�ORV�WUHV�JUDQLWRV�SRVHHQ�XQ�SDWUyQ�VLPLODU�FRQ�XQ�DOWR�IUDFFLRQDPLHQWR�GH�7755�

�/5((�+5((��VLJXLHQGR�ODV�PLVPDV�WHQGHQFLDV��DXQTXH�FRQ�XQD�PD\RU�FRQFHQWUDFLyQ�GH�HOHPHQWRV�

WUD]D�GH�ORV�JUDQLWRV�*XD]XQDPEt�\�<HUEDO�UHVSHFWR�DO�JUDQLWR�3ROLFOtQLFD��HO�FXDO�SXHGH�WHQHU�HOHPHQWRV�

FRQ�FRQFHQWUDFLRQHV�GH�KDVWD�PHQRV�GH�GRV�yUGHQHV�GH�PDJQLWXG��)LJXUD���$����%����&��

FIGURA 6���$��'LDJUDPD�)H2W����)H2W���0J2��YV�6L2��GH�)URVW�HW�DO����������
�%��'LDJUDPD�1D�2���.�2�±�&D2�YV�6L2��GH�)URVW�HW�DO���������
�&��'LDJUDPD�GH�6KDQG���������PRGL¿FDGR�SRU�)URVW�HW�DO���������

*UDQLWRV�*XD]XQDPEt�UU��3ROLFOtQLFD�Ŷ��<HUEDO�2�\�IDFLHV�GH�OHXFRJUDQLWR�EODQFR�Ø.

FIGURE 6��$��)H2W����)H2W���0J2��YV�6L2��GLDJUDP��)URVW�HW�DO��������
�%��1D�2���.�2���&D2�YV�6L2��GLDJUDP��)URVW�HW�DO��������
�&��6KDQG�GLDJUDP���������PRGL¿HG�E\�)URVW�HW�DO���������

Granites Guazunambí UU, Policlínica Ŷ, Yerbal O and white leucogranite facies Ø.
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TABLA 2��&DUDFWHUL]DFLyQ�GH�ODV�PXHVWUDV�HQ�EDVH�D�ODV�7LHUUDV�5DUDV��1RUPDOL]DGR�D�%R\QWRQ�HW�DO���������
TABLE 2��&KDUDFWHUL]DWLRQ�RI�WKH�VDPSOHV�EDVHG�RQ�5DUH�(DUWKV��1RUPDOL]HG�WR�%R\QWRQ�HW�DO��������

���
�

�

���&#������

�����0(.6(2(��,!8�	���,!8����.!��:7�$0!��+,�
�6478�,8�(1����

�����

�����0(.6(2(� (�!�����!�B��(!�:7�$0!��+,�
�6478�,8�(1����

����

�����0(.6(2(�+,�$/(3+��������24+0-0*(+4�546�
�6478�,8�(1����

����

��6(30847��9(<93(2)>�ᶭɰ��"410*1>30*(�Ŷ��',6)(1�!!�
;�-(*0,7�+,�1,9*4.6(3084�)1(3*4�AA��

�

�

��11,,22,,33884477��%%66((<<((77��
�1�*438,30+4�,3�147�,1,2,3847�80,66(7�6(6(7�+,3864�+,�147�*9,6547�:(6>(�,386,�����552�;������552��
70,3+4�,1�.6(3084�"410*1>30*(�,1�2=7�,254)6,*0+4�+,�147�86,7�*9,6547�,789+0(+47��%()1(�����

�1�.6(3084��9(<93(2)>�547,,�93(�6,1(*0?3��( 	�9 �,386,����������������6,1(*0?3��( 	$2 �,386,������
�������;�6,1(*0?3��+ 	�9 �,386,��������������

�1��6(3084�"410*1>30*(�547,,�93(�6,1(*0?3��( 	�9 �,386,���������������6,1(*0?3��( 	$2 �,386,���
���������
;�6,1(*0?3��+ 	�9 �,386,�������������

�1��6(3084�',6)(1� ��(*0,7��43<4.6(3084�#47(+4�� 547,,� 93(� 6,1(*0?3� �( 	�9 � ,386,� ������ �� ��������
6,1(*0?3��( 	$2 �,386,����������
��;�6,1(*0?3��+ 	�9 �,386,���
���������

�47�86,7�.6(30847�547,,3�93(�1,:,�(342(1>(�3,.(80:(�+,��9�� 462(12,38,��9	�9����
������ )��%(��;�%0�
�:,6�8()1(���;�-0.96(����

%���������(6(*8,60<(*0?3�+,�1(7�29,786(7�,3�)(7,�(�1(7�%0,66(7�#(6(7�� 462(10<(+4�(��4;3843�,8�(1��
�������

Muestra SUMA TTRR LaN/LuN LaN/SmN GdN/LuN Eu/Eu* 

Yer01 466,33 166,26515 7,801185 9,393116 0,842610 

Yer04 460,90 86,54545 7,584060 5,124638 0,858418 

Yer03 438,64 74,11742 6,730412 5,058424 0,872636 

Yer02 421,04 90,15152 5,382576 7,206522 0,867466 

Gua02 335,50 149,39394 8,313965 8,271222 0,926181 

Yer07 285,21 52,95758 6,298563 4,024155 0,840087 

Yer06 246,67 141,15152 6,919192 9,362319 0,849891 

Gua01 232,75 158,92424 6,863445 9,793478 0,865003 

Yer05 168,38 94,99394 7,462759 5,592754 0,858264 

Pol03 105,83 56,66667 6,961591 3,671014 0,969319 

Pol01 90,42 21,32727 5,093455 2,229710 0,751460 

Pol02 73,39 23,18182 5,323427 1,878623 0,964873 

Yer08 38,03 11,97727 3,531425 2,140399 0,716993 

�

C 

FIGURA 7��'LDJUDPDV�+DUNHU�GH�HOHPHQWRV�WUD]D��SSP��YHUVXV�6L2�����HQ�SHVR��SDUD�ORV�WUHV�JUDQLWRV�
*UDQLWRV�*XD]XQDPEt�UU��3ROLFOtQLFD��Ŷ��<HUEDO�2�\�IDFLHV�GH�OHXFRJUDQLWR�EODQFR�Ø.

FIGURE 7. Multi-element diagram normalized-NMORB (Sun and McDonough, 1989). Granites Guazunambí UU, 
Policlínica Ŷ, Yerbal O and white leucogranite facies Ø.
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(O�DPELHQWH�WHFWyQLFR�GH�HPSOD]DPLHQWR�GH�HVWRV�FXHUSRV�LQIHULGR�PHGLDQWH�HO�GLDJUDPD�GH�3HDUFH��

��������VH�PXHVWUD�HQ�OD�)LJXUD���'��/D�PD\RUtD�GH�ODV�PXHVWUDV�GH�ORV�JUDQLWRV�*XD]XQDPEt��<HUEDO�

VRQ�JUD¿FDGRV�HQ�HO�FDPSR�GH�JUDQLWRV�DVRFLDGRV�D�DPELHQWHV�GH�SRVW�FROLVLyQ��SRVW�&2/*���DXQTXH�

DOJXQDV�SORWHDQ�HQ�HO�FDPSR�DVRFLDGR�D�DPELHQWHV�GH�DUFR�YROFiQLFR��9$*��\�D�DPELHQWH�VLQ�FROLVLRQDO�

�6\Q�&2/*���(O�JUDQLWR�3ROLFOtQLFD�\�HO�6LHQRJUDQLWR�SORWHDQ�HQWUH�ORV�FDPSRV�9$*��V\Q�&2/*�\�SRVW�

&2/*�

DISCUSIÓN

(O� iUHD� GRQGH� VH� KDQ� HPSOD]DGR� ORV� JUDQLWRV�*XD]XQDPEt�� 3ROLFOtQLFD� \� <HUEDO� FRUUHVSRQGH� D�

XQ�VHFWRU�GHO�&LQWXUyQ�'RP�)HOLFLDQR�TXH�VH�HQFXHQWUD�PX\�SUy[LPR�D�OD�=&6%��SDUWLFXODUPHQWH�ORV�

JUDQLWRV�*XD]XQDPEt�\�<HUEDO�VH�HQFXHQWUDQ�HQ�FRQWDFWR�FRQ�HOOD�

2\KDQWoDEDO�� HW� DO��� ������� GHWHUPLQDURQ� TXH� HVWD� ]RQD� GH� FL]DOOD� VH�PDQWXYR� DFWLYD� GXUDQWH� HO�

QHRSURWHUR]RLFR��¿QDOL]DQGR�VX�DFWLYLGDG�KDFLD�DOUHGHGRU�GH� ORV�����0D��'H�DFXHUGR�FRQ�&REELQJ��

��������)HUUp��HW�DO���������\�7RPPDVL�HW�DO����������HQWUH�RWURV�DXWRUHV��VH�VXJLHUH�TXH�VH�KD�YXHOWR�

FDGD�YH]�PiV�FODUR�TXH�DOJXQRV�JUDQLWRV�GH�JUDQ�WDPDxR�VH�KDQ�HPSOD]DGR�D�OR�ODUJR�GH�]RQDV�GH�

FL]DOODV�G~FWLOHV�TXH�SHQHWUDQ�OD�FRUWH]D�SRU�FRPSOHWR��$VLPLVPR��VH�DVXPH�TXH�HVWDV�]RQDV�GH�IDOOD�

SURPXHYHQ�OD�SURGXFFLyQ�GH�IXQGLGRV�JUDQtWLFRV�HQ�OD�FRUWH]D�LQIHULRU��\�TXH�ORV�PDJPDV�DVFLHQGHQ�D�

WUDYpV�GH�OD�]RQD�GH�IDOOD�SDUD�VHU�HPSOD]DGRV�FRPR�SOXWRQHV�D�OR�ODUJR�GH�IDOODV�DFWLYDV��/HDNH��������

7RPPDVL�HW�DO����������6H�HQWLHQGH�TXH�VRQ�HQ�HVWRV�FDVRV�VLQ�WHFWyQLFRV�FRQ�UHVSHFWR�D�OD�HVWUXFWXUD�

FIGURA 8��'LDJUDPDV�+DUNHU�GH�HOHPHQWRV�WUD]D��SSP��YHUVXV�6L2�����HQ�SHVR��SDUD�ORV�WUHV�JUDQLWRV��*UDQLWRV�
*XD]XQDPEt�UU��3ROLFOtQLFD�Ŷ��<HUEDO�2�\�IDFLHV�GH�OHXFRJUDQLWR�EODQFR�Ø.

FIGURE 8��+DUNHU�GLDJUDPV�RI�WUDFH�HOHPHQWV��SSP��YHUVXV�6L2�����ZHLJKW��IRU�WKH�WKUHH�JUDQLWHV��*UDQLWHV�
Guazunambí UU, Policlínica Ŷ, Yerbal O and white leucogranite facies Ø.
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FIGURA 9��'LDJUDPD�GH�7DUQH\�\�-RQHV��������*UDQLWRV�*XD]XQDPEt�UU��3ROLFOtQLFD��Ŷ��<HUEDO�2�\�IDFLHV�GH�
OHXFRJUDQLWR�EODQFR�Ø.

FIGURE 9��5E�%D�6U�GLDJUDP��7DUQH\�DQG�-RQHV��������*UDQLWHV�*XD]XQDPEt�UU, Policlínica Ŷ, Yerbal O and 
white leucogranite facies Ø

FIGURA 10��'LDJUDPD�WLSR�VSLGHU���$����%��\��&��QRUPDOL]DGR�D�FRQGULWD��%R\QWRQ����������'��'LDJUDPD�GH�
GLVFULPLQDFLyQ�WHFWyQLFD�GH�3HDUFH��������5E�YV�<�1E�*UDQLWRV�*XD]XQDPEt�UU��3ROLFOtQLFD��Ŷ��<HUEDO�2�\�IDFLHV�

GH�OHXFRJUDQLWR�EODQFR�Ø.
FIGURE 10��6SLGHU�GLDJUDP���$����%��DQG��&��QRUPDOL]HG�WR�FKRQGULWH��%R\QWRQ����������'��WHFWRQLF�GLVFULPLQDWLRQ�
GLDJUDP�5E�YV�<���1E��3HDUFH��������*UDQLWHV�*XD]XQDPEt�UU, Policlínica Ŷ, Yerbal O and white leucogranite 

facies Ø.
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ORFDO��&REELQJ���������7HQLHQGR�HQ�FXHQWD�OD�GLVSRVLFLyQ�GH�ORV�JUDQLWRV�*XD]XQDPEt�\�<HUEDO�FRQ�XQD�

JHRPHWUtD�HOtSWLFD�PX\�HORQJDGD�FX\R�HMH�PD\RU�VH�HQFXHQWUD�SDUDOHOR�D�OD�=&6%��TXH�D�VX�YH]�TXH�

HVWRV�FXHUSRV�VRQ�DVRFLDGRV�D�ORV�~OWLPRV�HYHQWRV�PDJPiWLFRV�GHO�&')��\�TXH�OD�=&6%�VH�HQFRQWUy�

DFWLYD�GXUDQWH�HO�HPSOD]DPLHQWR�FULVWDOL]DFLyQ�GH�HVWRV�FXHUSRV��VH�SRGUtD�LQIHULU�TXH�H[LVWLy�XQ�FRQWURO�

HVWUXFWXUDO�GH�OD�]RQD�GH�FL]DOOD�VREUH�OD�LQWUXVLyQ�GH�HVWRV�FXHUSRV�

/RV� FXHUSRV� SUHVHQWDQ� PDJQHWLWD� FRPR� ~QLFD� IDVH� RSDFD� LGHQWL¿FDGD� HQ� ORV� WUHV� FXHUSRV�

JUDQtWLFRV��6LJXLHQGR�D�,VKLKDUD���������HVWRV�FXHUSRV�SHUWHQHFHQ�D�OD�³VHULH�PDJQHWLWD �́�/RV�JUDQLWRV�

SHUWHQHFLHQWHV�D�OD�³VHULH�PDJQHWLWD´�LQGLFDQ�XQD�DOWD�IXJDFLGDG�GH�R[tJHQR�GXUDQWH�OD�FULVWDOL]DFLyQ��

GDGD�SRVLEOHPHQWH�SRU�XQD�HOHYDGD�FRQFHQWUDFLyQ�GH�YDSRU�GH�+22�HQ�HO�PDJPD��3RU�RWUR� ODGR�� OD�

FRH[LVWHQFLD�GH�ÀXRULWD�MXQWR�FRQ�PDJQHWLWD�HQ�HO�JUDQLWR�*XD]XQDPEt��VXJLHUH�TXH�OD�FULVWDOL]DFLyQ�GHO�

PDJPD�VH�GLR�HQ�FRQGLFLRQHV�TXH�QR�IXHURQ�OR�VX¿FLHQWHPHQWH�R[LGDQWHV�FRPR�SDUD�JHQHUDU�KHPDWLWD��

VLQR�TXH�WHQGUtD�SULQFLSDOPHQWH�XQ�FDUiFWHU�OLJHUDPHQWH�PiV�UHGXFWRU��6FDLOOHW�HW�DO���������

6REUH�HO�JUDQLWR�*XD]XQDPEt�HV�SRVLEOH�REVHUYDU�HOHYDGD�IUDFWXUDFLyQ�SUHVHQWH�HQ�WRGD�OD�URFD��

(VWD� VH� HQFXHQWUD� JHQHUDOPHQWH� UHOOHQD�SRU� ELRWLWD� \�PDJQHWLWD��$� VX� YH]�� OD� SUHVHQFLD� GH�EXOJLQJ�

VREUH�FULVWDOHV�GH�FXDU]RV�\�IHOGHVSDWRV��DVt�FRPR�GH�URWDFLyQ�GH�VXEJUDQRV�~QLFDPHQWH�HQ�FULVWDOHV�

GH�FXDU]R��SHUPLWHQ�GHWHUPLQDU�DO�PHQRV�XQ�HYHQWR�GH�GHIRUPDFLyQ�SOiVWLFD�FRQ� WHPSHUDWXUDV�TXH�

VXSHUDURQ�ORV������&��%RUJHV�\�:KLWH��������*DSDLV��������*DWHV�\�*ORYHU���������7XOOLV�\�<XQG��������

3DVVFKLHU� \�7URXZ���������(Q� IXQFLyQ�GHO�HVWXGLR�SHWURJUi¿FR� UHDOL]DGR�DTXt�HQ�GRQGH�VH�REVHUYD�

GHIRUPDFLyQ� YLQFXODGD� D� WHPSHUDWXUDV� GH� SRU� OR�PHQRV� ���� �&� ±� ���� �&�� VH� SODQWHD� TXH� OD� HGDG�

REWHQLGD�SRU�.DZDVKLWD�HW�DO����������VHD�HO�UHJLVWUR�GH�XQD�DSHUWXUD�GHO�VLVWHPD�5E�6U��\�QR�OD�HGDG�

GH�FULVWDOL]DFLyQ�GHO�FXHUSR�JUDQtWLFR��(O�~OWLPR�HYHQWR�UHJLVWUDGR�SDUD�OD�=&6%�IXH�GHWHUPLQDGR�SRU�

2\KDQWoDEDO�HW�DO���������FRQ�XQD�HGDG�8±3E�6+5,03�GH�����0D��(VWD�]RQD�GH�FL]DOOD�SXGR�KDEHU�

DSRUWDGR�ORV�HVIXHU]RV�QHFHVDULRV�SDUD�JHQHUDU�OD�GHIRUPDFLyQ�REVHUYDGD�VREUH�HVWH�JUDQLWR��\�D�VX�

YH]�XQD�YtD�GH�FLUFXODFLyQ�GH�ÀXLGRV��FDSDFHV�GH�JHQHUDU�OD�SHUWXUEDFLyQ�GHO�VLVWHPD�5E�6U�GHQWUR�GH�

HVWH�FXHUSR�

(O�JUDQLWR�<HUEDO� WDPELpQ�VH�HQFXHQWUD�DIHFWDGR�SRU� OD�=&6%��\D�TXH�DXPHQWD�VX�IUDFWXUDFLyQ�\�

GHIRUPDFLyQ�FXDQWR�PiV�FHUFDQR�QRV�HQFRQWUDPRV�D�HOOD��/D�GHIRUPDFLyQ�REVHUYDGD�HV�GH�EDMD�PHGLD�

WHPSHUDWXUD��FRPR�H[WLQFLyQ�RQGXODQWH�HQ�FULVWDOHV�GH�IHOGHVSDWRV��KDVWD�EXOJLQJ��\�SRFD�URWDFLyQ�GH�

VXEJUDQRV�HQ�FULVWDOHV�GH�FXDU]R� �3DVVFKLHU�\�7URXZ���������(VWH�HV�HO�~QLFR�JUDQLWR�HQ�HO�TXH�VH�
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GLVWLQJXLHURQ�YDULDFLRQHV�PLQHUDOyJLFDV�\� OLWRTXtPLFDV��$O� VXU�GHO�JUDQLWR�<HUEDO�RFXUUH�XQ�SHTXHxR�

PDFL]R�JUDQtWLFR�RYRLGH�WDPELpQ�FRQ�XQD�GLUHFFLyQ�16�GH�VX�HMH�PD\RU��3UHFLR]]L�HW�DO����������D¿UPDQ�

TXH�HQ�WpUPLQRV�JHQHUDOHV�VHUtD�VLPLODU�DO�JUDQLWR�GH¿QLGR�FRPR�<HUEDO��D�SHVDU�GH�OR�FXDO�VH�OR�KD�

FDUWRJUD¿DGR�LQGHSHQGLHQWHPHQWH�\D�TXH�VH�HQFXHQWUD�VHSDUDGR�GHO�PLVPR�SRU�XQD�IDMD�SHTXHxD�GH�

PHWDPRU¿WDV�HGLDFDUDQDV�FRUUHVSRQGLHQWHV�D�OD�)RUPDFLyQ�<HUEDO��6iQFKH]�%HWWXFFL�HW�DO����������/D�

PXHVWUD�<HU����FRUUHVSRQGH�D�HVWH�SHTXHxR�FXHUSR�JUDQtWLFR��(Q�EDVH�D�TXH�ORV�GDWRV�JHRTXtPLFRV��

PLQHUDOyJLFRV�\�WH[WXUDOHV�VRQ�VLPLODUHV�DO�FXHUSR�SULQFLSDO��HQ�HVWH�WUDEDMR�VH�OR�LQFRUSRUD�DO�JUDQLWR�

<HUEDO�

)LQDOPHQWH��HO�JUDQLWR�3ROLFOtQLFD�PXHVWUD�GHIRUPDFLyQ�GH�EDMD�WHPSHUDWXUD�H[SUHVDGD�~QLFDPHQWH�

HQ�OD�SUHVHQFLD�GH�EXOJLQJ�H�LQFLSLHQWH�URWDFLyQ�GH�VXEJUDQRV�HQ�FULVWDOHV�GH�FXDU]R��/D�IUDFWXUDFLyQ�

HQ�WRGR�HO�FXHUSR�HV�LPSRUWDQWH�

/DV� PXHVWUDV� VH� FODVL¿FDQ� FRPR� 0RQ]RJUDQLWRV� SHUDOXPLQRVRV� SHUWHQHFLHQWHV� D� OD� VHULH�

FDOFRDODFDOLQD�GH�DOWR�SRWDVLR�

(O� JUDQLWR� 3ROLFOtQLFD� WLHQH� FDUDFWHUtVWLFDV� TXH� OR� GLIHUHQFLDQ� GH� ORV� RWURV� GRV� FXHUSRV�� 0D\RU�

HQULTXHFLPLHQWR�HQ�6L22�\�1D22��\�XQ�HPSREUHFLPLHQWR�UHVSHFWR�DO�.22��$O2O���)H2O��\�0J2��OD�UHODFLyQ�

.22��1D22�DSHQDV�WLHQH�XQ�Pi[LPR�GH�������PLHQWUDV�TXH�SDUD�ORV�RWURV�GRV�FXHUSRV�HO�PtQLPR�HV������

\�SXHGH�DOFDQ]DU������

(O�FRPSRUWDPLHQWR�GH�ORV�HOHPHQWRV�WUD]D�WDPELpQ�PXHVWUD�GLIHUHQFLDV��REVHUYDGDV�SULQFLSDOPHQWH�

HQ�HO�FRQWHQLGR�GH�ODV�WLHUUDV�UDUDV�GH�ORV�GLIHUHQWHV�FXHUSRV�

/RV� WUHV� JUDQLWRV� PXHVWUDQ� UHODFLRQHV� /,/(�+)6(� SRVLWLYDV� HOHYDGDV� FRQ� SDWURQHV� GH� DOWR�

IUDFFLRQDPLHQWR� GH� 7755�� 3RVHHQ� XQD� OHYH� DQRPDOtD� QHJDWLYD� GH� (X�� OR� TXH� HYLGHQFLD� SRFD�

VHJUHJDFLyQ�GH�SODJLRFODVD�GXUDQWH�HO�SURFHVR�GH�FULVWDOL]DFLyQ��\�XQD�DQRPDOtD�QHJDWLYD�SURQXQFLDGD�

SDUD�HO�1E��7D�\�7L�SDUD�ORV�WUHV�JUDQLWRV��(VWDV�VRQ�FDUDFWHUtVWLFDV�TXH�VH�FRQVLGHUDQ�¿UPD�WtSLFD�GH�

URFDV�DVRFLDGDV�D�PiUJHQHV�FRQWLQHQWDOHV�DFWLYDV� �%URZQ��������%URZQ�HW�DO���������3HDUFH�HW�DO���

������6XQ�\�0F'RQRXJK���������

6LJXLHQGR�D�3HDUFH���������HO�DPELHQWH�WHFWyQLFR�GH�JHQHUDFLyQ�GH�HVWRV�FXHUSRV�JUDQtWLFRV�VHUtD�

XQ�DPELHQWH�GH�SRVW�FROLVLyQ���WRGDV�ODV�PXHVWUDV�VRQ�PD\RULWDULDPHQWH�JUD¿FDGDV�VREUH�HVWH�FDPSR�

±�)LJXUD���'���*UHHQ���������SURSRQH�TXH�VHULHV�PDJPiWLFDV�UHODFLRQDGDV�D�DFWLYLGDG�PDJPiWLFD�GH�

SODFDV�FRQYHUJHQWHV�PXHVWUDQ�YDORUHV�DOWRV�HQ�.22�\�$O2O���\�YDORUHV�EDMRV�GH�7L22��HVWDV�FDUDFWHUtVWLFDV�
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VRQ�VHPHMDQWHV�D�OD�GH�ORV�JUDQLWRV�HVWXGLDGRV��ORV�FXDOHV�SUHVHQWDQ�YDORUHV�GH�.22�HQWUH�������\�

�������YDORUHV�GH�$O2O��HQWUH��������\��������\�EDMRV�YDORUHV�GH�7L22��TXH�VH�HQFXHQWUDQ�HQWUH�������

\�������

7DUQH\�\�-RQHV���������FODVL¿FDQ�D� ORV�JUDQLWRV�FRPR�³JUDQLWRV�GH�DOWR�%D�6U´��)LJXUD����FXDQGR�

ORV�YDORUHV�GH�%D�\�6U�VXSHUDQ�ODV�����SSP�GH�%D�\�ODV�����SSP�GH�6U��(VWRV�DXWRUHV�D¿UPDQ�TXH�

HVWRV� JUDQLWRV� PXHVWUDQ� XQ� HQULTXHFLPLHQWR� HQ� iOFDOLV�� DOWD� UHODFLyQ� /5((�+5((�� \� QR� PXHVWUDQ�

DQRPDOtD�VLJQL¿FDWLYD�GH�(X��SHUR�VL�XQD�DQRPDOtD�QHJDWLYD�LPSRUWDQWH�HQ�1E�\�7D��$GHPiV��4LDQ�HW�

DO���������DxDGHQ�TXH�HVWRV�FXHUSRV�SRVHHQ�DOWRV�YDORUHV�GH�/5((��EDMR�<��HQWUH���±����SSP���EDMRV�

YDORUHV�GH�+5((��\�DOWD�UHODFLyQ�WDQWR�6U�<��HQWUH����������SSP��FRPR�/D�<E��HQWUH����±�����SSP��

(VWDV�FDUDFWHUtVWLFDV�GHVFULWDV�SRU�7DUQH\�\�-RQHV���������\�4LDQ�HW�DO����������VRQ�FRQFRUGDQWHV�FRQ�

HO� FRPSRUWDPLHQWR�REVHUYDGR�SDUD� ORV�JUDQLWRV�*XD]XQDPEt��<HUEDO� \�3ROLFOtQLFD��PRVWUDQGR�EDMRV�

YDORUHV�GH�<��HQWUH�����±������SSP��\�DOWD�UHODFLyQ�WDQWR�GH�6U�<��HQWUH�������±���������FRPR�GH�/D�<E�

�HQWUH�������±����������VLHQGR�REVHUYDGD�XQD�DOWD�UHODFLyQ�/5((�+5((�HQ�HO�GLDJUDPD�GH��7755��/D�

/X��<HUEDO�HQWUH�������������*XD]XQDPEt�HQWUH�������������\�3ROLFOtQLFD�HQWUH������������������

+D�VLGR�SURSXHVWR�SRU�YDULRV�DXWRUHV��HM��%RXVHLO\�\�6RNNDU\��������)RZOHU��HW�DO���������4LDQ�HW�DO���

������7DUQH\�	�-RQHV��������<H��/L��/L��	�=KDQJ�������HQWUH�RWURV��TXH�OD�JpQHVLV�GH�FXHUSRV�JUDQtWLFRV�

GH�DOWR�%D�6U�SRGUtD�LQYROXFUDU�OD�IXVLyQ�SDUFLDO�GH�FRUWH]D�FRQ�XQD�SDUWLFLSDFLyQ�PHQRU�GH�PDJPDV�

Pi¿FRV�SURYHQLHQWHV�GHO�PDQWR��R�IXQGLGRV�GH�URFDV�Pi¿FDV�GH�OD�FRUWH]D�LQIHULRU���(O�KHFKR�GH�TXH�

ORV�FXHUSRV�HVWXGLDGRV�DTXt�VH�HQFXHQWUDQ�HQ�FRQWDFWR�FRQ� OD�=&6%�EULQGDUtD�XQ�PHGLR� ItVLFR�TXH�

SHUPLWLUtD�SRQHU�HQ�FRQWDFWR�PDWHULDOHV�IXQGLGRV�SURIXQGRV�FRQ�PDWHULDOHV�VRPHURV��)HUUp�HW�DO����������

SUHVHQWiQGRVH�XQ�PHFDQLVPR�GH�IXVLyQ�SDUFLDO�GH�URFDV�FRUWLFDOHV�FRPR�OD�IXHQWH�SUHGRPLQDQWH�HQ�

OD�JHQHUDFLyQ�GH�HVWRV�JUDQLWRV��(Q�8UXJXD\��\D�KDQ�VLGR�GHVFULWRV�JUDQLWRV�GH�DOWR�%D�6U�SDUD�OD�]RQD�

VXU�GHO�SDtV�DVRFLDGRV�DO�FLQWXUyQ�'RP�)HOLFLDQR��/DUD�HW�DO����������FRQ�VLPLODUHV�FDUDFWHUtVWLFDV�D�ODV�

HQFRQWUDGDV�SDUD�HVWRV�WUHV�JUDQLWRV��$�HVWRV�FXHUSRV�WDPELpQ�VH�ORV�DVRFLD�D�XQ�DPELHQWH�GH�SRVW�

FROLVLyQ�FRQWURODGR�SRU�OD�=&6%��VLHQGR�FDOFRDOFDOLQRV�GH�DOWR�.�SDUD�ORV�FXDOHV�VH�KD�GHWHUPLQDGR�XQD�

IXHQWH�FRUWLFDO�SURIXQGD��FRQ�SDUWLFLSDFLyQ�PHQRU�GH�URFDV�Pi¿FDV�

/RV�FXHUSRV�HVWXGLDGRV�DTXt�VH�DVRFLDQ�D�ORV�HYHQWRV�GH�PDJPDWLVPR�SURSXHVWRV�SRU��2\KDQWoDEDO�

HW� DO��� ������ SDUD� HO�&')�� SDUWLFXODUPHQWH� D� ORV� RFXUULGRV� GXUDQWH� ORV� ��������0D� \� ��������0D��

GHELGR�D�OD�IDOWD�GH�GDWRV�JHRFURQROyJLFRV��QR�HV�SRVLEOH�GHWHUPLQDU�HVSHFt¿FDPHQWH�D�FXiO�GH�HOORV�
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CONCLUSIONES

/RV�WUHV�FXHUSRV�VH�FODVL¿FDQ�FRPR�SHUDOXPLQRVRV��SHUWHQHFLHQWHV�D�OD�VHULH�FDOFRDOFDOLQD�GH�DOWR�

.��\�IXHURQ�GHWHUPLQDGRV�FRPR�0RQ]RJUDQLWRV��/D�IDFLHV�/HXFRJUDQLWR�EODQFR�GHO�JUDQLWR�<HUEDO�HV�

FODVL¿FDGD�FRPR�6LHQRJUDQLWR�

(Q�HVWH�WUDEDMR�VH�HVWDEOHFH�TXH�ORV�JUDQLWRV�*XD]XQDPEt��<HUEDO�\�3ROLFOtQLFD�VRQ�JUDQLWRV�GH�DOWR�

%D�6U��\�VH�SURSRQH�FRPR�PHFDQLVPR�\�IXHQWH�GH�JHQHUDFLyQ�GH�HVWRV�FXHUSRV�OD�IXVLyQ�SDUFLDO�GH�

URFDV�FRUWLFDOHV�FRQ�SDUWLFLSDFLyQ�PHQRU�GH�URFDV�Pi¿FDV�SURIXQGDV�

(Q�FXDQWR�DO�DPELHQWH�WHFWyQLFR�GH�HPSOD]DPLHQWR�GH�ORV�WUHV�FXHUSRV�VH�HVWDEOHFH�TXH�ORV�JUDQLWRV�

SHUWHQHFHQ�D�XQ�DPELHQWH�GH�SRVW�FROLVLyQ��DVRFLDGR�D�OD�RURJpQHVLV�%UDVLOLDQD�

(Q�FXDQWR�D�OD�HGDG�5E�6U�REWHQLGD�SRU�.DZDVKLWD�HW�DO�����������OD�GHIRUPDFLyQ�REVHUYDGD�VREUH�

HVWH�JUDQLWR�\�OD�SRVLEOH�FLUFXODFLyQ�GH�ÀXLGRV��SRGUtDQ�VHU�ORV�IDFWRUHV�TXH�JHQHUDUDQ�OD�SHUWXUEDFLyQ�

GHO�VLVWHPD�5E�6U�GHQWUR�GH�HVWH�FXHUSR�REWHQLHQGR�XQD�HGDG�PiV�MRYHQ��TXH�QR�VH�FRUUHVSRQGH�FRQ�

OD�HGDG�GH�FULVWDOL]DFLyQ�
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$PHULFDQR��(YROXoDR�'D�2EUD�GH�)HUQDQGR�)OiYLR�0DUTXHV�GH�$OPHLGD��%HFD�3URGXoRHV�&XOWXUDLV��6DR�
3DXOR�����±����
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7RPPDVL��$���9DXFKH]��$���)HUQDQGHV��/���	�3RUFKHU��&��&����������Magma-assisted strain localization in an 
orogen-parallel transcurrent shear zone of suthern Brazil. 7HFWRQLFV�� ������� ���±����� KWWSV���GRL�RUJ�
KWWSV���GRL�RUJ�����������7&�����

7XOOLV�� -���	�<XQG��5��$�� ��������Diffusion creep in feldspar aggregates: experimental evidence.� -RXUQDO�RI�
6WUXFWXUDO�*HRORJ\�����������±�����

<H��+��0���/L��;��+���/L��=��;���	�=KDQJ��&��/�� ��������Age and origin of high Ba-Sr appinite-granites at the 
northwestern margin of the Tibet Plateau: Implications for early Paleozoic tectonic evolution of 
the Western Kunlun orogenic belt.� *RQGZDQD� 5HVHDUFK�� ������� ���±����� KWWSV���GRL�RUJ���������M�
JU������������


