
0LQLVWHULR�GH�(GXFDFLyQ�6XSHULRU�
,QVWLWXWR�6XSHULRU�0LQHUR�0HWDO~UJLFR�

'U��$QWRQLR�1~xH]�-LPpQH]��
)DFXOWDG�*HRORJtD�±�0LQHUtD��

(VSHFLDOLGDG�*HRORJtD 

3257$'$�7UDEDMR�GH�'LSORPD�HQ�2SFLyQ�DO�7tWXOR�GH�,QJHQLHUR�*HyORJR�
�
7HPD� Evaluación Ingeniero Geológica del Yacimiento Mariel Aplicado al 

proceso Minero. 

�
'LSORPDQWH��

• Ariesky Martínez Figueredo. 

�
7XWRUHV�

� Dr.C. Yuri Almaguer Carmenates. 

� Ing. Nelson Cubillas Expósito.  

 



Evaluación Ingeniero Geológica del Yacimiento 
Mariel Aplicado al proceso Minero 

 

Autor: Ariesky Martínez Figueredo           
 
Tutor: Dr. Yuri Almaguer Carménate. 

I

$*5$'(&,0,(1726�
 0XFKDV�JUDFLDV�WRGRV�DTXHOORV�TXH�HQ�HVWRV�FLQFR�DxRV�HVWXYLHURQ�D�
PL� ODGR� DSR\iQGRPH� \� GiQGRPH� DQLPR�� $� PLV� DPLJRV�� SRU�
VRSRUWDUPH��D�PLV�SDGUHV�SRU�WRGR�HO�DPRU�� FDULxR�\�SDFLHQFLD�TXH�
WXYLHURQ� WRGR� HVWH� WLHPSR�� $� PL� WXWRU� 'U�&� <XUL� $OPDJXHU�
&DUPHQDWH� SRU� WRGR� HO� WLHPSR� TXH� PH� GHGLFR�� DO� FROHFWLYR� GH�
WUDEDMDGRUHV�GH� OD�HPSUHVD�&HPHQWRV�&XUD]DR��SRU�WLHPSR�TXH�QRV�
GHGLFDURQ�\�D� WRGRV� ORV�SURIHVRUHV� TXH�QRV� LPSDUWLHURQ� FODVH� HQ� HO�
WUDQVFXUVR� GH� HVWRV� FLQFR� DxRV�� \� PX\� HVSHFLDOPHQWH� D� OD� LQJ��
$OLDQQD�&RURQD�5RGUtJXH]�SRU�VHU�XQD�DPLJD�PX\�HVSHFLDO���
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LQILQLWR� TXH�PH� GDQ�� D� WRGRV�PLV� DPLJRV� SRU� HO� WLHPSR� WDQ�
DJUDGDEOH�TXH�SDVH�D�VX�ODGR�\�HO�iQLPR�TXH�PH�GLHURQ�\�PX\�
HVSHFLDO�D�GRV�PXMHUHV�TXH�FRQ�PXFKR�FDULxR�PH�SHUPLWLHURQ�
VHU�SDUWH�GH�VXV�YLGDV���
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 ´/R� TXH�PH� GLFHQ� OR� ROYLGR�� OR� TXH�PH� HQVHxDQ� SXHGH�
TXH�OR�UHFXHUGH��OR�TXH�KDJR�\�PH�LQYROXFUD�OR�DSUHQGRµ��
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/D� SUHVHQWH� LQYHVWLJDFLyQ� 7LWXODGD� ´(YDOXDFLyQ� *HRPHFiQLFD� GHO� <DFLPLHQWR� 0DULHO� $SOLFDGR� DO�
SURFHVR�0LQHURµ� SUHWHQGH�UHDOL]DU�XQD�FDUDFWHUL]DFLyQ�GHVGH�HO�SXQWR�GH�YLVWD�,QJHQLHUR�*HROyJLFR�GHO�
<DFLPLHQWR� 0DULHO�� /R� FXDO� FRQVWLWX\H� XQD� KHUUDPLHQWD� LPSRUWDQWH� SDUD� OD� WRPD� GH� GHFLVLRQHV� \�
SODQLILFDFLyQ� GHO� SURFHVR� H[WUDFWLYR�� /D� PHWRGRORJtD� DSOLFDGD� SDUWH� GH� XQD� GHVFULSFLyQ� *HROyJLFD� \�
*HRPHFiQLFD� GHO� � PDFL]R� URFRVR�� OR� TXH� � SHUPLWH� HVWLPDU� VXV� FDUDFWHUtVWLFDV� PHFiQLFDV� PHGLDQWH�
GHWHUPLQDGRV�tQGLFHV�GH�FDOLGDG��54'��505��605���/RV�PpWRGRV�GH� LQYHVWLJDFLyQ�VH�DSOLFDURQ�HQ�WUHV�
HWDSDV� IXQGDPHQWDOHV�� 3UHOLPLQDU�� &DPSR� \� *DELQHWH�� SDUD� SURIXQGL]DU� HQ� HO� FRQRFLPLHQWR� GH� ODV�
FDUDFWHUtVWLFDV�ItVLFR�PHFiQLFDV�GH�ODV�URFDV�\�HVWUXFWXUDV�JHROyJLFDV�SUHVHQWHV�HQ�HO�iUHD��DVt�FRPR�OD�
SUHYHQFLyQ�\�PLWLJDFLyQ�GH�IHQyPHQRV�SURYRFDGRV�SRU� OD�LQHVWDELOLGDG�GH�WDOXGHV�HQ�OD�FDQWHUD��3DUD�HO�
SURFHVDPLHQWR�GH�OD�LQIRUPDFLyQ�\�PRGHODFLyQ�GH�ORV�GDWRV�REWHQLGRV�VH�HPSOHDURQ�YDULRV�VRIWZDUH�FRPR�
'LGJHU����6XUIHU����',36�9���$UYLHZ��0LFURVRIW�([FHO�VRIWZDUH��/D�WHVLV�FRQVWD�GH�WUHV�FDStWXORV��&DStWXOR�,�
/RFDOL]DFLyQ��5DVJRV�)tVLFR�JHRJUiILFRV�\�*HROyJLFRV�GH�OD�5HJLyQ�GH�HVWXGLR��&DSLWXOR�,,�0HWRGRORJtD�\�
9ROXPHQ� GH� ORV� WUDEDMRV� 5HDOL]DGRV�� \� &DSLWXOR� ,,,� ,QWHUSUHWDFLyQ� GH� ORV� WUDEDMRV� UHDOL]DGRV�� &RPR�
UHVXOWDGRV�SULQFLSDOHV�VH�REWXYLHURQ�ORV�0DSDV�7HFWyQLFR�5HJLRQDO�\�GHO�<DFLPLHQWR��0DSD�GH�5HG�)OXYLDO�
5HJLRQDO���0DSD�/LWROyJLFR�GHO�<DFLPLHQWR��0DSDV�*HRWpFQLFRV��GHO�<DFLPLHQWR��6LVWHPD�GH�,QIRUPDFLyQ�
*HRJUiILFD�GHO�<DFLPLHQWR��*,6�0DULHO���DGHPiV�VH�UHDOL]y�XQ�EUHYH�DQiOLVLV�DO�IHQyPHQR�GH�LQHVWDELOLGDG�
GH� WDOXGHV� HQ� HO� iUHD� \� VH� LPSOHPHQWy� XQ� SODQ� GH� PHGLGDV� GH� SUHYHQFLyQ� \� PLWLJDFLyQ� SDUD� HVWRV�
IHQyPHQRV��
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�
7KH�SUHVHQW�7LWOHG�LQYHVWLJDWLRQ��³(YDOXDWLRQ�*HRPHFKDQLFDO�RI�WKH�/RFDWLRQ�$SSOLHG�0DULHO�WR�WKH�0LQLQJ�
SURFHVV´��KH�VHHNV�WR�FDUU\�RXW�D�FKDUDFWHUL]DWLRQ�IURP�WKH�SRLQW�RI�YLHZ�*HRORJLF�(QJLQHHU�RI�WKH�/RFDWLRQ�
0DULHO��7KDW�ZKLFK�FRQVWLWXWHV�DQ�LPSRUWDQW�WRRO�IRU�WKH�WDNLQJ�RI�GHFLVLRQV�DQG�SODQQLQJ�RI�WKH�H[WUDFWLYH�
SURFHVV��7KH�PHWKRGRORJ\�DSSOLHG�SDUW�RI�D�*HRORJLF�GHVFULSWLRQ�DQG�URFN\�*HRPHFiQLFD�RI�WKH�VROLG�RQH��
ZKDW� DOORZV� WR� HVWLPDWH� WKHLU�PHFKDQLFDO� FKDUDFWHULVWLFV� E\�PHDQV� RI� FHUWDLQ� LQGH[HV� RI� TXDOLW\� �54'��
505��605���7KH�LQYHVWLJDWLRQ�PHWKRGV�ZHUH�DSSOLHG�LQ�WKUHH�IXQGDPHQWDO�VWDJHV��3UHOLPLQDU\��)LHOG�DQG�
&DELQHW��WR�GHHSHQ�LQ�WKH�NQRZOHGJH�RI�WKH�SK\VLFDO�PHFKDQLFDO�FKDUDFWHULVWLFV�RI�WKH�URFNV�DQG�VWUXFWXUHV�
JHRORJLF� SUHVHQW� LQ� WKH� DUHD�� DV� ZHOO� DV� WKH� SUHYHQWLRQ� DQG� PLWLJDWLRQ� RI� SKHQRPHQD� FDXVHG� E\� WKH�
XQFHUWDLQW\�RI�EDQNV�LQ�WKH�TXDUU\��)RU�WKH�SURVHFXWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�PRGHODFLyQ�RI�WKH�REWDLQHG�
GDWD�VHYHUDO�VRIWZDUH�OLNH�'LGJHU���ZHUH�XVHG��6XUIHU����',36�9���$UYLHZ��0LFURVRIW�([FHO�VRIWZDUH��7KH�
WKHVLV�FRQVLVWV�RI�WKUHH�FKDSWHUV��&KDSWHU�,�/RFDOL]DWLRQ��JHRJUDSKLFDO�DQG�*HRORJLF�)HDWXUHV�3K\VLTXH�RI�
WKH� VWXG\� 5HJLRQ�� &KDSWHU� ,,� 0HWKRGRORJ\� DQG� 9ROXPH� RI� WKH� &DUULHG� RXW� ZRUNV�� DQG� &KDSWHU� ,,,�
,QWHUSUHWDWLRQ�RI�WKH�FDUULHG�RXW�ZRUNV��$V�PDLQ�UHVXOWV�WKH�5HJLRQDO�7HFWRQLF�0DSV�ZHUH�REWDLQHG�DQG�RI�
WKH� /RFDWLRQ�� 0DS� RI� 5HJLRQDO� )OXYLDO� 1HW�� 0DS� /LWROyJLFR� RI� WKH� /RFDWLRQ�� 0DSV� *HRWHFQLFV� RI� WKH�
/RFDWLRQ��6\VWHP�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�RI�WKH�/RFDWLRQ��*,6�0DULHO���KH�ZDV�DOVR�FDUULHG�RXW�D�EULHI�
DQDO\VLV� WR� WKH� SKHQRPHQRQ� RI� XQFHUWDLQW\� RI� EDQNV� LQ� WKH� DUHD� DQG� LW� ZDV� LPSOHPHQWHG� D� SODQ� RI�
PHDVXUHV�RI�SUHYHQWLRQ�DQG�PLWLJDWLRQ�IRU�WKHVH�SKHQRPHQD��
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,QWURGXFFLyQ�
 
/D� GHVFULSFLyQ� \� FDUDFWHUL]DFLyQ� GH� PDFL]RV� URFRVRV� FRQ� ILQHV� JHRPHFiQLFRV� WLHQH� FRPR� REMHWLYR� LGHQWLILFDU� \�
GHWHUPLQDU� ODV� FRQGLFLRQHV� \� SURSLHGDGHV�� REVHUYDEOHV� HQ� HO� FDPSR�� TXH� SRVWHULRUPHQWH� SHUPLWDQ� FRQ� HVWXGLRV�
DGLFLRQDOHV�SUHYHU�HO�FRPSRUWDPLHQWR�GH�ODV��URFDV�DQWH�ODV�H[FDYDFLRQHV��FLPHQWDFLRQHV�R�FXDOTXLHU�RWUD�DFWXDFLyQ�
FRQ�ILQHV�FRQWUDFWLYRV�R�H[WUDFWLYRV�TXH�LPSOLTXH�XQD�DOWHUDFLyQ�HQ�VX�HVWDGR�QDWXUDO��
(O� FRPSRUWDPLHQWR� GH� XQ� � PDFL]R� URFRVR� HV� IXQFLyQ� GH� ODV� SURSLHGDGHV� LQWUtQVHFDV� GH� ORV� PDWHULDOHV� TXH� OR�
FRQVWLWX\HQ��FRPR�OD�HVWUXFWXUD�\� UHVLVWHQFLD��GH� ORV�SODQRV�GH�GLVFRQWLQXLGDG�TXH�OR�DIHFWDQ��\�GH�ODV�FRQGLFLRQHV�
JHROyJLFDV� \� DPELHQWDOHV� D� TXH� HVWi� \� KD� HVWDGR� VRPHWLGD�� FRPR� ORV� HVIXHU]RV� WHFWyQLFRV�� HVWDGRV� WHQVLRQDOHV��
FRQGLFLRQHV� KLGURJHROyJLFDV� \� FOLPiWLFDV�� 7RGR� HOOR� GHILQH� ODV� SURSLHGDGHV� \� FDUDFWHUtVWLFDV� JHRWHFWyQLFDV� GHO�
WHUUHQR�\��SRU�WDQWR��VX�FRPSRUWDPLHQWR�PHFiQLFR����
�
&RQ� OD� SUHVHQWH� LQYHVWLJDFLyQ�7LWXODGD� ³(YDOXDFLyQ�*HRPHFiQLFD�GHO�<DFLPLHQWR�0DULHO�$SOLFDGR�DO� SURFHVR�
0LQHURµ� VH� SUHWHQGH� UHDOL]DU� XQD� FDUDFWHUL]DFLyQ� GHVGH� HO� SXQWR� GH� YLVWD� ,QJHQLHUR� *HROyJLFR� GHO� <DFLPLHQWR�
0DULHO��3DUD�HOOR�VH� UHDOL]DUD�XQD�GHVFULSFLyQ�JHRPHFiQLFD�GHO� �PDFL]R�URFRVR�� OR�FXDO�QRV�D\XGDUD�D�HVWLPDU�VXV�
FDUDFWHUtVWLFDV� PHFiQLFDV� PHGLDQWH� GHWHUPLQDGRV� tQGLFHV� GH� FDOLGDG�� (VWRV� SHUPLWHQ� OD� DSOLFDFLyQ� GH� IRUPXODV�
HPStULFDV��TXH�HVWLPDQ�ODV�FDUDFWHUtVWLFDV�UHVLVWHQWHV�GHO�PDFL]R�URFRVR��'LFKR�PDFL]R�WDPELpQ�SXHGH�FODVLILFDUVH�
GH�IRUPD�FXDOLWDWLYD��GDQGR�XQD�HVWLPDFLyQ�GH�VX�FRPSRUWDPLHQWR���
�
(O�3UREOHPD�TXH�HQIUHQWD�OD�SUHVHQWH�LQYHVWLJDFLyQ�HV�HO�LQVXILFLHQWH�FRQRFLPLHQWR�*HRPHFiQLFR�GHO�PDFL]R�URFRVR�
GHO�<DFLPLHQWR�0DULHO��OR�TXH�FUHD�DIHFWDFLyQ�HQ�HO�SURFHVR�GH�H[WUDFFLyQ�GH�OD�PDWHULD�SULPD�PLQHUDO��
�
2EMHWR�GH�HVWXGLR��&DUDFWHUtVWLFDV�*HRPHFiQLFDV�GHO�PDFL]R�URFRVR�GHO�<DFLPLHQWR�0DULHO��
�
(O�2EMHWLYR�*HQHUDO�HV�FDUDFWHUL]DU�GHVGH�HO�SXQWR�GH�YLVWD�JHRPHFiQLFR�HO�PDFL]R�URFRVR�GHO�<DFLPLHQWR�0DULHO�
FRQ�YLVWD�D�XQD�SODQLILFDFLyQ�HILFLHQWH�GHO�SURFHVR�H[WUDFWLYR��
�
2EMHWLYRV�(VSHFtILFRV��

�� &DUDFWHUL]DU�OLWROyJLFDPHQWH�HO�<DFLPLHQWR�0DULHO��
�� 'HWHUPLQDU�ODV�FDUDFWHUtVWLFDV�HVWUXFWXUDOHV�GHO�0DFL]R�URFRVR��
�� 'HWHUPLQDU�ODV�SURSLHGDGHV�ItVLFR�PHFiQLFDV�GH�ODV�URFDV��

�
/D� IRUPXODFLyQ� GH� OD� +LSyWHVLV� SDUWH� GHO� KHFKR� GH� TXH� VL� VH� FDUDFWHUL]D� OLWROyJLFDPHQWH� HO� \DFLPLHQWR� \� VH�
GHWHUPLQDQ� ODV� FDUDFWHUtVWLFDV� HVWUXFWXUDOHV�� WHQLHQGR� HQ� FXHQWD� OD� LQWHQVLGDG� ODV� GLVFRQWLQXLGDGHV� FRPR� HO�
DJULHWDPLHQWR�� IDOODV�� HVWUDWLILFDFLyQ�� DVt� FRPR� ODV� SURSLHGDGHV� ItVLFDV� \� PHFiQLFDV� GH� ODV� URFDV� HV� SRVLEOH�
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FDUDFWHUL]DU� GHVGH� HO� SXQWR� JHRPHFiQLFR� HO� PDFL]R� URFRVR� GHO� <DFLPLHQWR� 0DULHO� FRQ� YLVWD� D� XQD� HILFLHQWH�
SODQLILFDFLyQ�GHO�SURFHVR�H[WUDFWLYR���
�
/D� WHVLV� FRQVWD� GH� WUHV� FDStWXORV�� (Q� HO� SULPHU� &DStWXOR� VH� GHVFULEHQ� � /RFDOL]DFLyQ�� 5DVJRV� )LVLRJUiILFRV� \�
*HROyJLFRV�GH� OD�5HJLyQ�GH�HVWXGLR�� �(Q�HO�VHJXQGR�&DSLWXOR�VH�H[SRQHQ�0HWRGRORJtD�\�9ROXPHQ�GH� ORV� WUDEDMRV�
5HDOL]DGRV�� DTXt� VH� SURFHGH� D� H[SOLFDU� OD� PHWRGRORJtD� DSOLFDGD� \� ORV� WUDEDMRV� TXH� VH� UHDOL]DURQ� HQ� HVWD�
LQYHVWLJDFLyQ��(Q�HO�WHUFHU�FDSLWXOR�VH�SURFHGH�D�OD�LQWHUSUHWDFLyQ�GH�ORV�WUDEDMRV�UHDOL]DGRV��$Vt�FRPR�D�SURSRQHU�ODV�
GLIHUHQWHV�FODVLILFDFLRQHV���
�

)XQGDPHQWDFLyQ�WHyULFD�GH�OD�LQYHVWLJDFLyQ�
(Q�OD�HYDOXDFLyQ�GH�ODV�SURSLHGDGHV�*HRPHFiQLFDV�GHO�PDFL]R�URFRVR�VH�DSOLFDQ�YDULDV�DSUR[LPDFLRQHV��(VWDV�VH�
EDVDQ�HQ�OD�GHWHUPLQDFLyQ�GH�ORV�IDFWRUHV�TXH�LQIOX\HQ�HQ�ODV�SURSLHGDGHV�GHO�PHGLR��FDUDFWHUL]DGRV�SRU�PDSDV�GH�
IDFWRUHV�FRQGLFLRQDQWHV���REWHQLHQGR�FRPR�UHVXOWDGR�ORV�PDSDV�JHRPHFiQLFRV��
/D�PHWRGRORJtD� DSOLFDGD� HQ� OD� LQYHVWLJDFLyQ� HVWD� EDVDGD� HQ�HO� XVR� GH�PpWRGRV� JHRPHFiQLFRV�GH� HYDOXDFLyQ�GH�
FDOLGDG� JHRPHFiQLFD� GH�PDFL]RV� URFRVRV� KDFLHQGR�XVR� GH� XQ�6LVWHPD�GH� ,QIRUPDFLyQ�*HRJUiILFR�� HQ� HO� TXH� VH�
LQWHJUD�OD�LQIRUPDFLyQ�GH�WRGRV�ORV�IDFWRUHV�FRQGLFLRQDQWHV�TXH�LQIOX\HQ�HQ�ODV�SURSLHGDGHV�)tVLFR�0HFiQLFDV�GH�ORV�
WDOXGHV�HQ�HO�\DFLPLHQWR�GH�PDWHULDV�SULPDV�SDUD�OD�HODERUDFLyQ�GH�FHPHQWR���<DFLPLHQWR��0DULHO�����
/RV�SULPHURV�WUDEDMRV�UHDOL]DGRV�SDUD�FXPSOLU�FRQ�HO�REMHWLYR�GH�OD�LQYHVWLJDFLyQ��VH�UHODFLRQDQ�FRQ�OD�GHVFULSFLyQ�GH�
FDGD�WLSR�GH�URFD�HQ�HO�\DFLPLHQWR��GHWHUPLQDQGR�HQ�FDGD�FDVR�ORV�PHFDQLVPRV�TXH�LQIOX\HQ�HQ�ODV�SURSLHGDGHV�GH�
ODV�URFDV��ODV�FRQGLFLRQHV�KLGURJHROyJLFDV��WHFWyQLFDV�H�KLVWRULD�JHROyJLFD�GHO�iUHD��&RPR�UHVXOWDGR���VH�REWLHQH��XQ�
PDSD�GH�GDWRV�UHDOHV�GHO�iUHD��
/RV� SULQFLSDOHV� IDFWRUHV� TXH� GHWHUPLQDQ� ODV� SURSLHGDGHV� ItVLFR�PHFiQLFDV� GH� ODV� URFDV� VRQ�� SURIXQGLGDG� GH�
\DFHQFLD�� OD� WHFWyQLFD� GH� OD� UHJLyQ�� HGDG� JHROyJLFD� GH� OD� URFD�� HURVLyQ�� OD� SUHVHQFLD� GH� DJXD� \� VX� UpJLPHQ�� /D�
SURIXQGLGDG� GH� \DFHQFLD� HV� OD� TXH�GHWHUPLQD� OD�PDJQLWXG�GH� OD� SUHVLyQ� VREUH� OD� URFD� HQ� FXHVWLyQ� HQ� � HO�PDFL]R�
URFRVR�\�HQ�XQD�JUDQ�PHGLGD�FRQGLFLRQD�VX�HVWDGR��
(Q�HO� IDFWRU� WHFWyQLFR�� VH� XWLOL]D� LQIRUPDFLyQ�GH�HVWUXFWXUDV�FRPR�JULHWDV�� IDOODV��(Q� OD� LQYHVWLJDFLyQ� VH� UHDOL]D� XQ�
HVWXGLR�GH� OD� LQIOXHQFLD�GHO�DJULHWDPLHQWR�GHO�PDFL]R� URFRVR�VREUH� OD�YDULDFLyQ�GH� OD� UHVLVWHQFLD�GHO�PHGLR��(Q� ORV�
FiOFXORV�VH�LQFOX\H�OD�DFHOHUDFLyQ�VtVPLFD�SURYRFDGD�SRU�ODV�YRODGXUDV���
(O� IDFWRU�KLGURJHROyJLFR� VH� WUDEDMD�PHGLDQWH� HO�DQiOLVLV�GH� OD� LQIOXHQFLD�TXH� WLHQH� OD� SUHVHQFLD� \�R� DEXQGDQFLD� GH�
DJXD�HQ�ORV�WDOXGHV��DVt�FRPR��OD�LQIOXHQFLD�GH�HVWD�HQ�OD�YDULDFLyQ�GH�ODV�SURSLHGDGHV�GHO�PDFL]R�URFRVR���
/D�LQWHJUDFLyQ�GH�WRGD�OD�LQIRUPDFLyQ�HQ�IRUPDWR�GLJLWDO��WDQWR�GH�IRUPD�DUHDO��SODQRV��FRPR�ORV�DWULEXWRV��GDWRV���VH�
UHDOL]D� VREUH� XQ� 6,*�� /D� YDORUDFLyQ� \� FODVLILFDFLyQ� GH� FDGD� SODQR� WHPiWLFR� �IDFWRUHV� FRQGLFLRQDQWHV��� VH� REWLHQH�
PHGLDQWH� HO� DQiOLVLV� SUREDELOtVWLFR� FRQGLFLRQDO�� eVWH� PpWRGR� WUDWD� GH� HYDOXDU� OD� UHODFLyQ� SUREDELOtVWLFD� HQWUH� ORV�
GLYHUVRV�IDFWRUHV�UHOHYDQWHV�SDUD�ODV�FRQGLFLRQHV�GH�LQHVWDELOLGDG���
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(Q� HO� RUGHQ� HFRQyPLFR�� HO� PD\RU� LPSDFWR� TXH� UHSUHVHQWD� OD� LQYHVWLJDFLyQ�� HV� TXH� VLUYH� SDUD� SUHYHQLU� SpUGLGDV�
HFRQyPLFDV�FRQVLGHUDEOHV�HQ�ODV�iUHDV�FODVLILFDGDV�FRQ�QLYHOHV�UHODWLYDPHQWH�DOWRV�GH�VXVFHSWLELOLGDG�HQ�IXQFLyQ�GHO�
XVR�GH�VXHOR�TXH�VH�PDQLILHVWH�HQ�HO�iUHD�GHO�\DFLPLHQWR���
�
&RPR�SULQFLSDOHV�UHVXOWDGRV�HQ�HVWD�LQYHVWLJDFLyQ�WHQGUHPRV��

��� 0DSD�JHROyJLFR�GHO�iUHD��
��� 0DSD�GH�7HFWyQLFR��
��� 0DSD�GH�*HRPHFiQLFR��
��� 6LVWHPD�GH�,QIRUPDFLyQ�*HRJUiILFD��*,6�0DULHO����
��� 0RGHOR�'LJLWDO�GHO�7HUUHQR��0'7���

9DORUDFLyQ�HFRQyPLFD�GHO�ORV�WUDEDMRV�UHDOL]DGRV�
� 7UDEDMRV�

5HDOL]DGRV�
8�0 9RO~PHQHV

)tVLFR�
7DULID

�&8&��XQLGDG�GH�PHGLGD��
,PSRUWH�
7RWDO�
� &8&��

/HYDQWDPLHQWR�
*HROyJLFR� (VFDOD�
���������

.P� ���� ��� ������

$QiOLVLV�4XtPLFR�6L2���$O�2���)H�2���&D2��0J2��62���.�2��1D�2 �0�6�����0�$�����6�.��� \ +XPHGDG��

�8 �� �� ����

$QiOLVLV�
*HRPHFiQLFR�

�8 �� �� ���

7UDWDPLHQWR�GH�OD�WHPiWLFD�$PELHQWDO��
/D�PLQHUtD�HV�FRQVLGHUDGD�FRPR�XQD�UDPD�TXH�SURYRFD�VHULRV�GDxRV�DO�PHGLR�DPELHQWH��(Q�OD�DFWXDOLGDG�WRGRV�ORV�
GDxRV�TXH�JHQHUD�OD�LQGXVWULD�H[WUDFWLYD�SXHGHQ�VHU�PLQLPL]DGRV�R�HOLPLQDGRV�FRQ�OD�DSOLFDFLyQ�GH�ODV�WHFQRORJtDV�
GH�HTXLSDPLHQWR�PRGHUQR�\�GH�XQD�EXHQD�SODQLILFDFLyQ�GH�ORV�WUDEDMRV�D�UHDOL]DU��
%DViQGRVH�HQ�ORV�WUDEDMRV�UHDOL]DGRV��VH�SXHGH�SODQLILFDU�GH�PDQHUD�PiV�HILFLHQWH�ODV�YRODGXUDV�\�HVWR�LQFXUULUtD�HQ�
PHQRV�JDVWR�GH�H[SORVLYRV��\D�TXH�HYLWDUtD�YRODGXUDV�VHFXQGDULDV��UHGXFLUtD�OD�HPLVLyQ�GH�SROYR�D�OD�DWPyVIHUD�\�VH�
GLVPLQXLUtD�HO�UXLGR�HPLWLGR�SRU�ODV�H[SORVLRQHV��\�DGHPiV�GLVPLQXLUtDQ�ODV�DIHFWDFLRQHV�D�ODV�]RQDV�UHVLGHQFLDOHV��
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3DSHO�GHVHPSHxDGR�SRU�OD�*HRPHFiQLFD�HQ�OD�GHIHQVD�GH�OD�3DWULD��
/D�JHRPHFiQLFD�GHVHPSHxD�XQ�SDSHO�PX\�LPSRUWDQWH�HQ�OD�GHIHQVD�GH�OD�SDWULD��\D�TXH�HVWD�FLHQFLD�QRV�SHUPLWH�
FRQRFHU�ODV�FDUDFWHUtVWLFDV�GH�ODV�URFDV�\�EDViQGRQRV�HQ�HOODV�VH�FRQVWUX\HQ�ORV�W~QHOHV��YtDV�GH�FRPXQLFDFLyQ��DVt�
FRPR� VH� ORFDOL]DQ� ODV� iUHDV� FRQ� ULHVJR� GH� GHVOL]DPLHQWR� R� GHUUXPEHV�� OR� FXDO� HYLWDUtD� SHUGLGDV� HFRQyPLFDV� DO�
HVWDGR�\�SHUGLGD�GH�YLGDV�KXPDQDV��
�

(VWDGR�GHO�DUWH�
/D�JHRPHFiQLFD�HV�TXL]iV�XQD�GH�ODV�UDPDV�WHFQROyJLFDV�PiV�DQWLJXDV�GHO�XQLYHUVR��ORV�JULHJRV�\�HJLSFLRV�HQ�VXV�
FRQVWUXFFLRQHV�HPSOHDURQ� ORV�PDFL]RV� URFRVRV�SDUD�REUDV��(Q� ODV�SLUiPLGHV�FRQVWUXLGDV�HQ�(JLSWR�VH�HPSOHDURQ�
EORTXHV�GH� FDOL]D�GXUD��+LVWyULFDPHQWH�VH� FRQRFH�TXH�HO�3ULPHU�&RQJUHVR�GH�0HFiQLFD�GH�5RFDV� VH� FHOHEUy�HQ�
3RUWXJDO�HQ��������/ySH]�-LPHQR��������D~Q�FXDQGR�OD�OLWHUDWXUD�HVSHFLDOL]DGD�HQ�HVWDV�PDWHULDV�VH�KD�H[SDQGLGR�\�
KD�DFHOHUDGR�VX�GHVDUUROOR�HQ�WRGR�HO�PXQGR��FRQ�HO�HPSOHR�WDQWR�GH�UHYLVWDV�HVSHFLDOL]DGDV��FRPR�HO�VXUJLPLHQWR�
GH�QXHYDV�WpFQLFDV�\�WHFQRORJtDV�FRPSXWDUL]DGDV��
(O� HVWDGR� DFWXDO� GHO� FRQRFLPLHQWR� HQ� PHFiQLFD� GH� URFDV�� DVt� FRPR� OD� GHILQLFLyQ� \� REWHQFLyQ� GH� SDUiPHWURV� \�
DGRSFLyQ�GH�PRGHORV�TXH�UHSUHVHQWHQ�HO�FRPSRUWDPLHQWR�UHDO�GH�ORV�PDFL]RV�URFRVRV��VH�HQFXHQWUDQ�HQ�XQD�IDVH�
GH� GHVDUUROOR� LQIHULRU� DO� GH� RWUDV� UDPDV� GH� OD� LQJHQLHUtD� FRPR� SXHGHQ� VHU� OD� 0HFiQLFD� GH� 6XHORV�� +LGUiXOLFD��
5HVLVWHQFLD�GH�0DWHULDOHV��HWFpWHUD��ELHQ�SRU�OD�PHQRU�DQWLJ�HGDG�GH�OD�SULPHUD��R�SRU�XQD�PD\RU�FRPSOHMLGDG�IUHQWH�
D OD�VLPXODFLyQ�GHO�SUREOHPD�UHDO�GHO�PDFL]R���/ySH]�-LPHQR��������
&RPR�FRQVHFXHQFLD�GH�HVWR��UHVXOWD�GLItFLO�HVWDEOHFHU�PRGHORV�DQDOtWLFRV�GHO�FRPSRUWDPLHQWR�GHO�PDFL]R�URFRVR�TXH�
VHDQ�UHIOHMR�ILHO�GH�HVWH��FXDQGR�VH�WUDWD�GH�UHVROYHU�SUREOHPDV�GH�HVWDELOLGDG�R�GLPHQVLRQDPLHQWR�GH�REUDV�D�FLHOR�
DELHUWR�R�VXEWHUUiQHR��
/D�*HRPHFiQLFD�HVWi�GDQGR�D�OD�FRQVWUXFFLyQ�GH�REUDV�XQ�FUHFLHQWH�VRSRUWH�FLHQWtILFR�\�WpFQLFR�TXH�KD�HQFRQWUDQGR�
VX�Pi[LPR�H[SRQHQWH�HQ�OD�~OWLPD�GpFDGD��KDVWD�HO�SXQWR�GH�TXH�KR\�HQ�GtD��OD�PD\RUtD�GH�ODV�REUDV�FRPR�W~QHOHV��
SUHVHDV�� FDUUHWHUDV�� SXHQWHV�� HWF��� VH� KDFHQ� EDMR� VXSHUYLVLyQ� GH� XQ� H[SHUWR� HQ� JHRWHFQLD�� 6LHQGR� XQR� GH� ORV�
REMHWLYRV�� FDUDFWHUL]DU� JHRPHFiQLFDPHQWH� ORV� PDFL]RV�� FRQVWLWX\HQGR� HVWR� HO� HVWXGLR� LQWHJUDO� GHO� PDFL]R� HQ�
FXHVWLyQ��TXH�LQFOX\H�WDQWR�HO�PRGHOR�JHROyJLFR��FRPR�HO�JHRPHFiQLFR��DEDUFDQGR�DVSHFWRV�WDOHV�FRPR��HVWUXFWXUD�
GHO� PDFL]R�� OLWRORJtD�� FRQWDFWRV� \� GLVWULEXFLyQ� GH� OLWRORJtDV�� JHRPRUIRORJtD�� FDUWRJUDItD� JHROyJLFD�� HVWXGLR�
KLGURJHROyJLFR�� OHYDQWDPLHQWR� GH� GLVFRQWLQXLGDGHV�� WpFQLFDV� JHRItVLFDV�� VRQGHRV�� HQVD\RV� LQ� VLWX�� GH� ODERUDWRULR��
FODVLILFDFLRQHV�JHRPHFiQLFDV��HQWUH�RWURV��&RQYLUWLpQGRVH� OD�FDUDFWHUL]DFLyQ�JHRPHFiQLFD�GH� ORV�PDFL]RV� URFRVRV�
HQ�XQD�KHUUDPLHQWD�LQGLVSHQVDEOH�SDUD�SURQRVWLFDU�VX�FRPSRUWDPLHQWR��
8QD� SDUWH� LPSRUWDQWH� GH� OD� FDUDFWHUL]DFLyQ� JHRPHFiQLFD� GH� ORV�PDFL]RV� � URFRVRV�� OR� FRQVWLWX\HQ� VLQ� GXGDV�� ODV�
FODVLILFDFLRQHV�JHRPHFiQLFDV��TXH�VXUJLHURQ�GH�OD�QHFHVLGDG�GH�SDUDPHWUL]DU�REVHUYDFLRQHV�\�GDWRV�HPStULFRV��GH�
IRUPD�LQWHJUDGD��SDUD�HYDOXDU�ODV�PHGLGDV�GH�VRVWHQLPLHQWR�HQ�W~QHOHV��/DV�PLVPDV�VRQ�XQ�PpWRGR�GH�LQJHQLHUtD�
JHROyJLFD�TXH�SHUPLWH�HYDOXDU�HO�FRPSRUWDPLHQWR�JHRPHFiQLFR�GH�ORV�PDFL]RV�URFRVRV��\�D�SDUWLU�GH�HVWDV�HVWLPDU�
ORV� SDUiPHWURV� JHRWpFQLFRV� GH� GLVHxR� \� HO� WLSR� GH� VRVWHQLPLHQWR� GH� XQ� W~QHO� �3DOPVWURP�� �������$GHPiV� GH� ODV�
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REUDV�VXEWHUUiQHDV��VH�GHVWDFDQ�ODV�DSOLFDFLRQHV�HQ�WDOXGHV�\�FLPHQWDFLRQHV��/DV�FODVLILFDFLRQHV�OOHYDQ�PiV�GH����
DxRV�HQ�XVR��SHUR�HV�D�SDUWLU�GH�OD�GpFDGD�GH�ORV����FXDQGR�VH�H[WLHQGHQ�LQWHUQDFLRQDOPHQWH��*RQ]iOH]�GH�9DOOHMR��
�������
$O�GHSHQGHU�ORV�W~QHOHV�GH�P~OWLSOHV�YDULDEOHV�JHROyJLFDV�GH�GLItFLO�FXDQWLILFDFLyQ��ORV�PpWRGRV�HPStULFRV��D�ORV�TXH�
SHUWHQHFHQ� ODV�FODVLILFDFLRQHV�JHRPHFiQLFDV��KDQ�VLGR�GH�JUDQ�D\XGD��GHVGH�HO�SULPHU�VLVWHPD�GH�FODVLILFDFLRQHV�
SURSXHVWR� SRU�7(5=$*+,�HQ������ �0RUHQR�� ������� FRQYLUWLpQGRVH�HVWH�HQ�HO�SULPHU�DSRUWH�D� ODV� LQYHVWLJDFLRQHV�
JHRPHFiQLFDV�� 7(5=$*+,� SDUWH� GHO� FULWHULR� GH� OD� IRUPDFLyQ� GH� XQD� ]RQD� GH� URFD� GHVWUXLGD� SRU� HO� WHFKR� GH� OD�
H[FDYDFLyQ��FODVLILFDQGR�ORV�WHUUHQRV�HQ�QXHYH�WLSRV�DWHQGLHQGR�HVHQFLDOPHQWH�D�ODV�FRQGLFLRQHV�GH�IUDFWXUDFLyQ�HQ�
ODV� URFDV�\�D� OD�FRKHVLyQ�R�H[SDQVLYLGDG�HQ� ORV�VXHORV��(VWD�PHWRGRORJtD�H[SXHVWD�SRU�7(5=$*+,��*RQ]iOH]�GH�
9DOOHMR�� ������ 0RUHQR�� ������ FDUHFH� GH� XQ� tQGLFH� FXDQWLWDWLYR� PHGLDQWH� HO� FXDO� VH� SXHGD� WHQHU� XQ� FULWHULR� PiV�
DFHUWDGR�GH�OD�FRPSHWHQFLD�GH�ODV�URFDV��
(Q�������/$8))(5��0RUHQR���������SURSXVR�XQD�QXHYD�FODVLILFDFLyQ��WDPELpQ�SDUD�W~QHOHV��TXH�SRVHH�XQ�FDUiFWHU�
FXDOLWDWLYR�� (O� DXWRU� GD� XQD� FODVLILFDFLyQ� GHO� PDFL]R� URFRVR� \� D� SDUWLU� GH� HOOD� HIHFW~D� UHFRPHQGDFLRQHV� SDUD� OD�
HOHFFLyQ�GHO�VRVWHQLPLHQWR�� LQWURGXFLHQGR�HO�FRQFHSWR�GHO�FODUR�DFWLYR��0iV� WDUGH�HQ�������'((5(� �%ODQFR��������
*RQ]iOH]�GH�9DOOHMR��������/ySH]�-LPHQR��������0RUHQR��������3DOPVWURP��������SURSXVR�XQ�tQGLFH�GH�OD�FDOLGDG�
GH�ODV�URFDV��EDVDGR�HQ�OD�UHFXSHUDFLyQ�GH�WHVWLJRV��GHQRPLQDGR�FRPR�HO�VLVWHPD�5RFN�4XDOLW\�'HVLJQDWLRQ��54'����
,QGLFH�GH�&DOLGDG�GH�ODV�5RFDV����(VWH�tQGLFH�VH�KD�XVDGR�HQ�PXFKDV�SDUWHV�\�VH�KD�FRPSUREDGR�TXH�HV�PX\�~WLO�HQ�
ODV�&ODVLILFDFLRQHV�*HRPHFiQLFDV�GH�ORV�0DFL]RV�5RFRVRV��IRUPDQGR�SDUWH�GH�XQ�VLQ�Q~PHUR�GH�HOODV��'XUDQWH�HVWD�
PLVPD�GpFDGD�DSDUHFHQ�RWUDV�&ODVLILFDFLRQHV�*HRPHFiQLFDV�GH�0DFL]R�5RFRVR��FRPR�ODV�GH��)5$1./,1��������\�
������\�/28,6�(1������� �0RUHQR��������*RQ]iOH]�GH�9DOOHMR��������/ySH]�-LPHQR��������TXH�KDQ� WHQLGR�PHQRV�
VHJXLGRUHV��/D�VHQFLOOH]� GH� ORV�PpWRGRV�SUHVXSXHVWR� SRU�%,(1,$:.,� ������� \�%$5721��/,(1�<�/81'(� ��������
�%ODQFR��������*RQ]iOH]�GH�9DOOHMR��������/ySH]�-LPHQR��������0RUHQR��������FRQWULEX\HURQ�GHILQLWLYDPHQWH�D�VX�
UiSLGD�DFHSWDFLyQ�\�H[SDQVLyQ��3$/0675 0 HQ������\�������3DOPVWU P��������SURSRQH�HO�tQGLFH�50L��D�SDUWLU�GH�
OD� UHVLVWHQFLD� D� OD� FRPSUHVLyQ� VLPSOH� GH� OD� URFD� PDWUL]�� GHO� SDUiPHWUR� GH� GLDFODVDGR� -3� HQ� IXQFLyQ� GH� ODV�
GLVFRQWLQXLGDGHV�\�WDPDxR�GHO�EORTXH��(Q�(VSDxD�OD�DSOLFDFLyQ�GH�ODV�FODVLILFDFLRQHV�VH�LQLFLD�D�ILQDOHV�GH�OD�GpFDGD�
GH�ORV����\�ODV�SULPHUDV�SXEOLFDFLRQHV�GDWDQ�GHO�6LPSRVLR�GH�8VR�,QGXVWULDO�GHO�6XHOR�GH�OD�6�(�0�5��HQ�������/RV�
DXWRUHV�HVSDxROHV�KDQ�UHDOL]DGR�VLJQLILFDWLYRV�DSRUWHV�DO�GHVDUUROOR�GH�ODV�FODVLILFDFLRQHV�WDOHV�FRPR�OD�SURSXHVWD�GH�
*RQ]iOH]�GH�9DOOHMR��������DSOLFDGD�D�W~QHOHV�\�OD�FODVLILFDFLyQ�SDUD�WDOXGHV�GH�5RPDQD�������\���������
/D� LQWURGXFFLyQ� GH� OD� FRPSXWDFLyQ�� FRPR� SRU� HMHPSOR� ORV�VRIWZDUHV� SDUD� HO� FiOFXOR� GH� HVWDELOLGDG� GH� ODV� REUDV��
GLVHxR�GHO�VRVWHQLPLHQWR��HVWDGR�WHQVLRQDO�DOUHGHGRU�GH�ODV�H[FDYDFLRQHV��HQWUH�RWURV��/ySH]�-LPHQR��������WDPELpQ�
KDQ�FRQWULEXLGR�JUDQGHPHQWH�HQ�HO�GHVDUUROOR�FLHQWtILFR�\�WpFQLFR�GH�OD�JHRPHFiQLFD��
(Q�&XED� ODV�FODVLILFDFLRQHV�JHRPHFiQLFDV�GH� ORV�PDFL]RV� URFRVRV�WLHQHQ�SRFRV�VHJXLGRUHV��+DQ�VLGR�HPSOHDGDV�
IXQGDPHQWDOPHQWH�SRU�ODV�HPSUHVDV�GH�SUR\HFWR�\�FRQVWUXFFLyQ�GH�REUDV�VXEWHUUiQHDV�GHO�0LQLVWHULR�GH�ODV�)XHU]DV�
$UPDGDV�5HYROXFLRQDULDV��'XUDQWH�OD�GpFDGD�GH�ORV����\�����ORV�FULWHULRV�XWLOL]DGRV�HQ�HO�&$7�±�)$5�SDUD�SUR\HFWR�\�
HMHFXFLyQ�GH�W~QHOHV�VH�EDVDQ�HQ�OD�HVFXHOD�VRYLpWLFD��TXH�VH�DSR\D�HQ�ORV�WUDEDMRV�GHO�SURIHVRU�3URWRGLiNRQRY��$�
SULQFLSLRV� GH� OD� GpFDGD� GH� ORV� ��� VH� SRQH� HQ� SUiFWLFD� OD� FODVLILFDFLyQ� GH� %LHQLDZVNL�� PiV� WDUGH�PRGLILFDGD� SRU�
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7RUUHV��/D�PRGLILFDFLyQ�FRQVLVWLy�HQ�VXVWLWXLU�OD�UHVLVWHQFLD�D�FRPSUHVLyQ�GH�OD�URFD�GH�%LHQLDZVNL�SRU�VX�HTXLYDOHQWH�
GDGR�SRU�HO�FRHILFLHQWH�GH�IRUWDOH]D�GH�3URWRGLiNRQRY��3RU�OR�TXH�D�SDUWLU�GH�HVWH�PRPHQWR�VH�FRPHQ]y�D�HYDOXDU�OD�
HVWDELOLGDG�GH�ODV�URFDV�VHJ~Q�HO�FULWHULR�%LHQLDZVNL�±�7RUUHV��HQ�ODV�LQYHVWLJDFLRQHV�GH�ORV�W~QHOHV�GHO�iUHD�&$7�±�
)$5���
(Q�OD�DFWXDOLGDG�HO�XVR�GH�ODV�FODVLILFDFLRQHV�JHRPHFiQLFDV�WDQWR�SDUD�WUDEDMRV�VXEWHUUiQHRV�FRPR�D�FLHOR�DELHUWR�VH�
KD� LQFUHPHQWDGR� HQ� QXHVWUR� SDtV�� 6H� GHEH� DFODUDU� TXH� ODV� FODVLILFDFLRQHV� JHRPHFiQLFDV�� VL� ELHQ� VH� SXHGH�
FRQVLGHUDU� FRPR� XQD� SDUWH� GH� OD� FDUDFWHUL]DFLyQ� JHRPHFiQLFD� GHO� PDFL]R� URFRVR� GH� QLQJ~Q� PRGR� SXHGHQ�
UHSUHVHQWDU�SRU�Vt� VRODV�D�HVWD� SUREOHPiWLFD��<D�TXH�QR� LQFOX\HQ�HQ�VX�DQiOLVLV�XQD�YDULHGDG�GH�SDUiPHWURV� TXH�
GHEHQ�VHU�FRQVLGHUDGRV�SDUD�WHQHU�XQ�SURQyVWLFR�GHO�FRPSRUWDPLHQWR�GHO�PDFL]R�URFRVR��
�/DV� LQYHVWLJDFLRQHV�HQFDPLQDGDV�D� OD�FDUDFWHUL]DFLyQ�JHRPHFiQLFD�GH� ORV�PDFL]RV� URFRVRV��HQ�QXHVWUR� SDtV��QR�
KDQ�DOFDQ]DGR�XQ�GHVDUUROOR� LPSRUWDQWH��XWLOL]iQGRVH�PX\�SRFR�HQ�HO�DQiOLVLV�GHO� FRPSRUWDPLHQWR�GH� ORV�PDFL]RV�
URFRVRV��+DQ�VLGR�HPSOHDGRV�SULQFLSDOPHQWH�SDUD�HO�HVWXGLR�GHO�PDFL]R�HQ�REUDV�FRQ�ILQHV�KLGUiXOLFRV�\�SURWHFWRUDV��
HQ�PHQRU�FXDQWtD��OH�VLJXHQ�HO�HVWXGLR�HQ�ODGHUDV��WDOXGHV��HQ�REUDV�FLYLOHV���YLDGXFWRV��HPEDOVHV��SUHVDV��HWFpWHUD��\�
SRU� ~OWLPR� �FDVL� QXOR�� FDQWHUDV� \�PLQDV� VXEWHUUiQHDV�� DXQTXH� VH� GHEH� VHxDODU� TXH� HQ� ORV� ~OWLPRV� � DxRV�� VH� KD�
PDQLIHVWDGR� XQ� FLHUWR� LQWHUpV�� SRU� HVWDV� PDWHULDV�� GHVWDFiQGRVH� ORV� HVIXHU]RV� UHDOL]DGRV�� SRU� HO� JUXSR� GH�
FRQVWUXFFLyQ� VXEWHUUiQHD� GHO� ,6000�� DSR\iQGRVH� HQ� ORV� FXUVDQWHV� GH� ODV� 0DHVWUtDV� GH� *HRPHFiQLFD� \�
&RQVWUXFFLyQ� 6XEWHUUiQHD�� (O� &HQWUR� GH� LQYHVWLJDFLRQHV� \� SUR\HFWRV� +LGUiXOLFRV� \� OD� &RQVWUXFWRUD� 0LOLWDU� 1R����
DPEDV� GH� +ROJXtQ�� GHVDUUROODURQ� XQ� LPSRUWDQWH� WUDEDMR� LQJHQLHUR� JHROyJLFR� \� JHRPHFiQLFR�� HQ� HO� PDFL]R� GHO�
7UDVYDVH�(VWH�±�2HVWH��FRQ�HO�DX[LOLR�GH�PHGLRV�\�PpWRGRV�QRYHGRVRV��FRPR�VRQ�HO�SURFHVDPLHQWR�GH�LPDJHQ�SRU�
WHOHGHWHFFLyQ��OD�JHRItVLFD��\�HO�HPSOHR�GH�ODV�FODVLILFDFLRQHV�JHRPHFiQLFDV�GH�%HQLDZVNL��PRGLILFDGD�SRU�)HGHULFR�
7RUUHV� �������� %DUWRQ� \� 'HHUH�� HVWDV� LQYHVWLJDFLRQHV� FRQVWLWX\HQ� XQD� EDVH� LPSRUWDQWH� SDUD� OD� FDUDFWHUL]DFLyQ�
JHRPHFiQLFD�GHO�PDFL]R�GH�HVD�REUD���&ROHFWLYR��������&ROHFWLYR�������D��+LGDOJR�������D��E��3pUH]�������D��E��F���
(Q�QXHVWUR�SDtV�DFWXDOPHQWH�OD�PD\RUtD�GH�ODV�LQYHVWLJDFLRQHV�JHRPHFiQLFDV�WUDWDQ�FRPR�SULQFLSDOHV�DVSHFWRV��ODV�
FRQGLFLRQHV�LQJHQLHUR�JHROyJLFDV�GHO�PDFL]R�URFRVR�\�OD�HYDOXDFLyQ�GH�OD�HVWDELOLGDG�GH�HVWRV��WHQLHQGR�HQ�FXHQWD�
ODV�&ODVLILFDFLRQHV�*HRPHFiQLFDV���
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&$3Ë78/2�,��/2&$/,=$&,Ï1��5$6*26�),6,2*5È),&26�<�*(2/Ï*,&26�'(�/$�5(*,Ï1�
 

ËQGLFH�GHO�FDSLWXOR�
 
1.1 Localización del Área de Estudio 

�����5HOLHYH��2URJUDItD�H�KLGURJUDItD���
������&DUDFWHUtVWLFDV�&OLPiWLFDV�GH�OD��5HJLyQ��
������&DUDFWHUtVWLFDV�HFRQyPLFDV���

1.2 Marco Geológico Regional. 

������&DUDFWHUtVWLFDV�*HROyJLFDV�GH�OD�5HJLyQ��
�����&DUDFWHUtVWLFDV�*HROyJLFDV�GHO�ÈUHD�GH�(VWXGLR��

1.3 Tectónica. 
1.4 Hidrogeología. 
 

,QWURGXFFLyQ�DO�&DSLWXOR�
 
(VWH�&DSLWXOR�WUDWD�HO�FRQWH[WR�JHROyJLFR�UHJLRQDO�\�ORFDO�GHO�iUHD�GH�LQYHVWLJDFLyQ��VH�GHVFULEHQ�ODV�SULQFLSDOHV�IRUPDFLRQHV�JHROyJLFDV�SUHVHQWHV�HQ�HO�iUHD��DVt�FRPR�VXV�FDUDFWHUtVWLFDV�ItVLFR�JHRJUiILFDV�\�FOLPiWLFDV���
����/RFDOL]DFLyQ�GHO�ÈUHD�GH�(VWXGLR�
 
(O�iUHD�GH�HVWXGLR�VH�XELFD�HQ�OD�5HJLyQ�2FFLGHQWDO�GH�&XED��D����.P��DO�2HVWH�GH�&LXGDG�/D�+DEDQD��HQ�OD�FRVWD�
QRUWH�GHO�0XQLFLSLR�GH�0DULHO��\�DSUR[LPDGDPHQWH�D���.P��DO�QRUWH�GHO�SREODGR�GH�0DULHO��6H�HQFXHQWUD�HQ�OD�SDUWH�
6(�GHO�DQWLFOLQDO�&DEDxDV�±�0DULHO��/D�FDQWHUD�\�WHUUHQRV�DG\DFHQWHV�VH�HQFXHQWUDQ�D�XQD�GLVWDQFLD�GH�����D������
P GHO�PDU��%DKtD�GHO�0DULHO��SRU�VX�SDUWH�1RURHVWH��\�SRU�HO�6XUHVWH��VH�HQFXHQWUDQ�OLPLWDGRV�SRU�]RQDV�JDQDGHUDV�\�
GH�FXOWLYR�GH�+HQHTXpQ��/DV�FRRUGHQDGDV�JHRJUiILFDV�GHO�\DFLPLHQWR�VRQ��������¶���´�±�������¶���´�GH�ORQJLWXG�RHVWH�
\ ��� ��¶���´�±���� ��¶���´�GH�ODWLWXG�QRUWH��
(O�\DFLPLHQWR���HVWi�ORFDOL]DGR�HQ�ODV�+RMDV�WRSRJUiILFDV�1R�������±�,,�������±,,,�\������±�,9�GHO�,&*&���7DEOD������

9pUWLFHV�GHO�iUHD�GHO�<DFLPLHQWR
9pUWLFHV� (VWH� QRUWH� 9pUWLFHV� HVWH� QRUWH�
$ ������� ������� 1 ������� �������
% ������ ������ 2 ������ ������
& ������� ������� 3 ������� �������
' ������ ������ 4 ������ ������
( ������� ������� 5 ������� �������
) ������� ������� 6 ������� �������
* ������ ������ 7 ������ ������



Evaluación Ingeniero Geológica del Yacimiento Mariel 
Aplicado al proceso Minero 

 

Autor: Ariesky Martínez Figueredo           
 
Tutor: Dr. Yuri Almaguer Carménate. 

8

+ ������ ������ 8 ������ ������
, ������� ������� 9 ������� �������
- ������� ������� : ������� �������
. ������ ������ ; ������ ������
/ ������� ������� < ������� �������
0 ������� ������� �� �� ��

)LJ������0DSD�GH�8ELFDFLyQ�*HRJUiILFD�GHO�<DFLPLHQWR�0DULHO��0XQLFLSLR�0DULHO������.P��DO� RHVWH�GH��&LXGDG�GH�/D�
+DEDQD��(VFDOD����������

������5HOLHYH��2URJUDItD�H�+LGURJUDItD���
(O�UHOLHYH�GHO�\DFLPLHQWR�FRLQFLGH�FRQ�XQD�SHQGLHQWH�RQGXODGD�EDVWDQWH�JUDQGH��TXH�VH�DFKDWD�EUXVFDPHQWH��HQ�GLUHFFLyQ�
RULHQWDO��WUDQVIRUPiQGRVH�HQ�XQD�PHVHWD�FDVL�OODQD��FRQ�FRWDV�Pi[LPDV�GH��������P�VREUH�HO�QLYHO�GHO�PDU��6�1�0���/DV�
FDUDFWHUtVWLFDV�PRUIRORJtDV�GHO�\DFLPLHQWR�FRUUHVSRQGHQ�DO�DVSHFWR�SURGXFLGR�SRU�OD�DFFLyQ�GH�ORV�DJHQWHV�HURVLYRV�VREUH�
ODV�URFDV�GH�FDUiFWHU�FDOFiUHR�H�LQIOXHQFLDGRV�SRU�OD�WHFWyQLFD��/DV�KXHOODV�GHO�FDUVR�VRQ�DSUHFLDEOHV��PDQLIHVWDGDV�SRU�OD�
SUHVHQFLD�GH�ODSLHV��ILJXUDV�FiUVLFDV�\�FDYHUQRVDV��
(O�iUHD�SUHVHQWD�DOJXQRV�UtRV�GH�LPSRUWDQFLD�DXQTXH�QR�GH�JUDQ�FDXGDO��FRPR�HO�UtR�0RVTXLWR�TXH�VH�HQFXHQWUD�D���NP��DO�
HVWH� GHO� \DFLPLHQWR�� VLHQGR� HO� PiV� LPSRUWDQWH� GH� OD� UHJLyQ�� 7DPELpQ� HQ� OD� EDKtD� 0DULHO� GHVHPERFD� HO� UtR� %RQJR� GH�
FRQVLGHUDEOH�DQFKR�HQ�VX�GHVHPERFDGXUD��DO�LJXDO�TXH�HO�UtR�&DXWR�GHO�=LQ��6DQ�)HOLSH�\�6DQ�-XDQ��ORV�FXDOHV�GUHQDQ�WRGD�
OD� ]RQD� GHO� \DFLPLHQWR� 5tR� %RQJR�� � ([LVWH� XQD� WtSLFD� EDKtD� GH� EROVD�� DO� QRURHVWH� GHO� \DFLPLHQWR� TXH� FRQVWLWX\H� XQ�
LPSRUWDQWH�SXHUWR�GH�DFFHVR�D�JUDQGHV�IORWDV��EDUFRV�FRPHUFLDOHV�\�SHVTXHURV����������
�
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������&DUDFWHUtVWLFDV�FOLPiWLFDV�GH�OD��5HJLyQ��
(O�DUFKLSLpODJR�FXEDQR�RFXSD�XQD�SRVLFLyQ�FOLPiWLFD�FODYH�GHQWUR�GHO�VLVWHPD�GH�DUFRV�GHO�&DULEH�±�$QWLOODQRV��(Q�OD�
IRUPDFLyQ� GH� ODV� FDUDFWHUtVWLFDV� WURSLFDOHV� GHO� FOLPD�GH�&XED�HV�GHWHUPLQDQWH� OD� FDQWLGDG�GH� UDGLDFLyQ� VRODU� TXH�
LQFLGH�VREUH�VX�VXSHUILFLH��/D�PDUFKD�DQXDO�GH� UDGLDFLyQ�VRODU�PXHVWUD�VX�Pi[LPR�HQ�$EULO�\�0D\R�\�PtQLPRV�HQ�
'LFLHPEUH�\�(QHUR��
�(QWUH� ODV� SDUWLFXODULGDGHV� GH� OD� IRUPDFLyQ� GHO� FOLPD� FXEDQR� WHQHPRV� OD� RFXUUHQFLD� GH� LPSRUWDQWHV� HYHQWRV�
PHWHRUROyJLFRV�FRPR�ORV�KXUDFDQHV��IUHQWH�IUtR�\�VXUHV���TXH�DIHFWDQ�FRQ�PD\RU�IUHFXHQFLD�D�OD�PLWDG�RFFLGHQWDO�GHO�
SDtV� �1XHYR�$WODV�GH�FXED���
7RGD�OD�]RQD�GHO�\DFLPLHQWR�WLHQH�XQ�FOLPD�VHPLFRQWLQHQWDO��K~PHGR�GH�VDEDQDV��(O�SURPHGLR�DQXDO�GH�WHPSHUDWXUD�
VHJ~Q�PXFKRV�DxRV�RVFLOD�HQWUH����\�����&��UDUD�YHFHV�VH�REVHUYD�ODV�WHPSHUDWXUDV�GH����D�����& R�GH����D�����&��
/D�KXPHGDG�UHODWLYD�GHO�DLUH�HV�EDVWDQWH�HOHYDGD�RVFLODQGR�HQWUH�����\�������HO�SURPHGLR�DQXDO�GH�KXPHGDG�UHODWLYD�
HV�GH������PtQLPD�DEVROXWD���FRQ�XQD�Pi[LPD�DEVROXWD�GHO������3RU�HO�FDUiFWHU�H�LQWHQVLGDG�GH�ODV�SUHFLSLWDFLRQHV�
VH� REVHUYDQ� GRV� WHPSRUDGDV�� XQD� GH� VHTXtD� TXH� FRPSUHQGH� GHVGH� 1RYLHPEUH� KDVWD� $EULO� \� RWUD� OOXYLRVD� TXH�
FRQWLQXD� GHVGH� 0D\R� KDVWD� HO� PHV� GH� 2FWXEUH�� VLHQGR� HO� PHV� GH� $JRVWR� HO� PDV� OOXYLRVR�� /D� FDQWLGDG� GH�
SUHFLSLWDFLRQHV�FDtGD�HV�LUUHJXODU��/DV�SUHFLSLWDFLRQHV�PHGLDV�DQXDOHV�HQ�OD�]RQD�RVFLODQ�HQWUH�������KDVWD��������
PP���0i[LPRV�GtD�GH�OOXYLD�����SURPHGLR�GH�GtDV�GH�OOXYLD�DQXDOHV������
�/D�YHORFLGDG�GH�ORV�YLHQWRV�YDUtD�QRWDEOHPHQWH���DOFDQ]DQGR�GHVGH����KDVWD����.P��SRU�KRUD��(O��PDV�LPSRUWDQWH�
GH�ORV�IHQyPHQRV�DWPRVIpULFR�GH�OD�,VOD�GH�&XED�HV�HO�FLFOyQ�WURSLFDO��FX\RV�YLHQWRV�GHVWUXFWRUHV�SXHGHQ�DIHFWDU�XQ�
UDGLR� GH� KDVWD� ���� .P�� R� PDV� \� DSDUHFHQ� HQWUH� -XQLR� \� 1RYLHPEUH� FRQ� YHORFLGDGHV� D� YHFHV�PD\RUHV� GH� ����
.P��KRUD����

������&DUDFWHUtVWLFDV�HFRQyPLFDV�
/D�UHJLyQ�GHO�0DULHO�FXHQWD�FRQ�XQ�LPSRUWDQWH�UHQJOyQ�SDUD�OD�HFRQRPtD�GHO�SDtV��HVWD�HV�OD�WHUPRHOpFWULFD�0i[LPR�
*yPH]� TXH� IRUPD� SDUWH� GHO� VLVWHPD� HOpFWULFR� HQHUJpWLFR� QDFLRQDO�� 'H� JUDQ� LPSRUWDQFLD� VRQ� ODV� LQVWDODFLRQHV�
SRUWXDULDV� HQ� OD� EDKtD� GHO� 0DULHO�� ODV� FXDOHV� VRQ� XQ� LPSRUWDQWH� SXQWR� GH� DFFHVR� GH� JUDQGHV� IORWDV�� EDUFRV�
FRPHUFLDOHV�\�SHVTXHURV��9DOH�GHFLU�TXH�OD�]RQD�FXHQWD�FRQ�OD�DFWXDO�IiEULFD�GH�FHPHQWR�GHVGH�KDFH�\D�����DxRV���
/D�IORUD�HVWD�FRQVWLWXLGD�SRU�YHJHWDFLyQ�OHxRVD��TXH�VH�HVWDEOHFH�FHUFD�GH�ORV�UtRV��OD�HVSHFLH�TXH�PDV�DEXQGD�HV�HO�
PDQJOH�URMR�PX\�ELHQ�DGDSWDGR��WDPELpQ�FUHFH�OD�OODPD��PDGHUD�PX\�GXUD�\�SHVDGD���/D�SULQFLSDO�YtD�GH�DFFHVR�DO�
\DFLPLHQWR�HV�D�WUDYpV�GH�OD�FDUUHWHUD�TXH�XQH�DO�0DULHO�FRQ�&LXGDG�+DEDQD��
�
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����0$5&2�*(2/Ï*,&2�5(*,21$/��
�
������&DUDFWHUtVWLFDV�*HROyJLFDV�GH�OD�5HJLyQ��
(VWUDWLJUiILFDPHQWH��OD�UHJLyQ�HVWD�FRQVWLWXLGD�SRU�HO�*UXSR�0DULHO��(O�FXDO�WLHQH��XQ�EXHQ�GHVDUUROOR�HQ�ODV�SURYLQFLDV�
GH�3LQDU�GHO�5tR��&LXGDG�GH�/D�+DEDQD�\�/D�+DEDQD��(VWH�JUXSR�HVWD�VXEGLYLGLGR�HQ�ODV��IRUPDFLRQHV��$SROR��)P��
&DSGHYLOD�� )P�� /D0DMDJXD�� )P�� 0DGUXJD� \� )P�� 0HUFHGHV�� /LWROyJLFDPHQWH� � HVWD� FRQVWLWXLGR� SRU� � &DOL]DV�
RUJDQyJHQDV�\�DUHQRVDV��DUHQLVFDV�SROLPtFWLFDV�� OLPROLWDV��DUJLOLWDV��DUFLOODV��JUDYHOLWDV�SROLPtFWLFDV��FRQJORPHUDGRV�
SROLPtFWLFRV�� FDOFLOXWLWDV�� JUDXYDFDV� FDOFiUHDV� \� FDOFDUHQLWDV�� <DFH� GLVFRUGDQWHPHQWH� VREUH� ODV� IRUPDFLRQHV� � /RV�
1HJURV��2UR]FR��3HxDOYHU� \�9tD�%ODQFD��(VWi�FXELHUWD�GLVFRUGDQWHPHQWH�SRU� � ODV� IRUPDFLRQHV�&RMtPDU��&RQVXHOR��
*XDQDMD\��-DEDFR��/RPD�&DQGHOD��1D]DUHQR��6DQWD�0DUtD�GHO�5RVDULR��HO�*U��8QLYHUVLGDG�\�OD�XQLGDG�LQIRUPDO�FDSDV�
8UUtD��(V�FRUUHODFLRQDEOH�HQ�SDUWH�FRQ�OD�)P��(O�*XD\DER��ROLVWRVWURPD�(O�&DODER]R�\�0EUR��5tR�5DQFKR��GH�&XED�
&HQWUDO�� (VWH� JUXSR� HV� GH� HGDG� � 3DOHRFHQR�� (RFHQR� ,QIHULRU� SDUWH� EDMD�� 6H� GHSRVLWy� HQ� XQ� DPELHQWH� PDULQR�
IOXFWXDQWH��GH�FXHQFD�DELHUWD��FRQ�VHGLPHQWDFLyQ�GH�WLSR�IO\VFK��6X�(VSHVRU�2VFLOD�HQWUH����\�����P���
)RUPDFLRQHV�3UHVHQWHV�HQ�HO�iUHD��
)RUPDFLyQ�$SROR����
/LPLWDGD�D�ODV�EDUULDGDV�PHULGLRQDOHV�GHO�iUHD�PHWURSROLWDQD�GH�/D�+DEDQD�\�DO�1:�GHO�SXHEOR�GH�-DU~FR��SURYLQFLDV�
GH�&LXGDG�GH�/D�+DEDQD�\�/D�+DEDQD��/LWROyJLFDPHQWH�HVWD�FRPSXHVWD�SRU�VHFXHQFLD�UtWPLFD�GH�HVWUDWRV� ILQRV�D�
ODPLQDUHV�GH�DUFLOODV��OLPROLWDV��DUHQLVFDV�\�JUDXYDFDV��FRQ�LQWHUFDODFLRQHV�YDULDEOHV�GH�FDOFDUHQLWD�GH�JUDQR�ILQR�D�
PHGLR� \� DOJXQRV� FRQJORPHUDGRV� SROLPtFWLFRV�� <DFH� GLVFRUGDQWHPHQWH� VREUH� OD� )P�� 3HxDOYHU�� (VWi� FXELHUWD�
FRQFRUGDQWHPHQWH� SRU� OD� )P�� &DSGHYLOD� \� GLVFRUGDQWHPHQWH� SRU� ODV� FDSDV� 8UUtD�� (V� FRUUHODFLRQDEOH� FRQ� ODV�
IRUPDFLRQHV�0DGUXJD�\�/D�0DMDJXD�GH�&XED�2FFLGHQWDO��)DOFyQ�GH�&XED�&HQWUDO�\�HQ�SDUWH�FRQ�OD�)P��6DQWD�&ODUD�
GH�OD�PLVPD�UHJLyQ���
)yVLOHV� tQGLFHV�� )RUDPLQtIHURV��$FDULQLQD� VROGDGRHQVLV� &KLORJXHPEHOLQD� VXEWULDQJXODULV� 'LVFRF\FOLQD�DQFRQHQVLV�
'��EDUNHUL� *ORELJHULQD�WULORFXOLQRLGHV� 0RUR]RYHOOD�DHTXD� 0��DQJXODWD� 0��SVHXGREXOORLGHV� 0��XQFLQDWD� 5DGLRODULRV��
&DUSRVSKDHUD� VXEERWLQDH� 'LSORSHJPD� DII�VRPSKXP� +H[DFRQWLXP� SDODHRFHQLFXP� /LWKRPHVSLOXV� PHQGRVD�
6W\ORVSKDHUD�JRUXQD� 6HJ~Q�OD�UHODFLyQ�GH�HVWRV�IyVLOHV�OD�IRUPDFLyQ�HV�GH�HGDG�3DOHRFHQR�6XSHULRU��$PELHQWH�GH�
VHGLPHQWDFLyQ��6H�GHSRVLWy�HQ��]RQD�EDWLDO��<�WLHQH�XQ�HVSHVRU�TXH�RVFLOD�HQWUH����\�����P��
�)RUPDFLyQ�&DSGHYLOD��
6XV�GHSyVLWRV� WLHQHQ�XQ�EXHQ�GHVDUUROOR�HQ� ODV� SURYLQFLDV�GH�3LQDU�GHO�5tR��&LXGDG�GH�/D�+DEDQD�\�/D�+DEDQD��
/LWROyJLFDPHQWH�HVWD�FRPSXHVWD�SRU�DUHQLVFDV��OLPROLWDV��DUFLOODV��JUDYHOLWDV��FDOFDUHQLWDV��PDUJDV��FDOL]DV��JUDXYDFDV�
\ FRQJORPHUDGRV��6XV�GHSyVLWRV�HVWiQ�ELHQ�HVWUDWLILFDGRV��<DFH�FRQFRUGDQWHPHQWH�VREUH�ODV�IRUPDFLRQHV�$SROR��/D�
0DMDJXD�\�0DGUXJD�\�GLVFRUGDQWHPHQWH�VREUH�ODV�IRUPDFLRQHV�0DUWtQ�0HVD��/RV�1HJURV��2UR]FR�\�9tD�%ODQFD��(VWi�
FXELHUWD� GLVFRUGDQWHPHQWH� SRU� ODV� IRUPDFLRQHV� &RMtPDU�� &RQVXHOR�� &ROyQ�� *XDQDMD\�� *XDQH�� /RPD� &DQGHOD��
1D]DUHQR��3DVR�5HDO��3XQWD�%UDYD��6DQWD�0DUtD�GHO�5RVDULR��HO�*U��8QLYHUVLGDG�\�ODV�FDSDV�8UUtD��
�
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)yVLOHV� tQGLFHV��)RUDPLQtIHURV��$FDULQLQD�DVSHQVLV� $��EURHGHUPDQQL� $��VROGDGRHQVLV� $��ZLOFR[HQVLV� *ORERURWDOLD�
FROODFWHD� *�� OLQDSHUWD� *��SULPLWLYD� *�� IRUPRVD� IRUPRVD� 0RUR]RYHOOD� IRUPRVD�JUDFLOLV� 0��TXHWUD� 0�� UH[� � *�� FI��
SVHXGRPHQDUGLL� 3ODQRURWDOLWHV� FDSGHYLOHQVLV� 3�� SDOPHUDH� 3�� FI�� SXVLOOD� 3VHXGRKDVWLJHULQD� ZLOFR[HQVLV�
1DQQRSODQFWRQ��'LVFRDVWHU� DVWHU� '�� ORGRHQVLV� '�� PXOWLUDGLDWXV� 5DGLRODULRV�� $PSKLFUDVSHGXP� PXUUD\DQXP� $�
SUROL[XP� %HNRPD�ELGDUWHQVLV� %XU\HOOD�FOLQDWD� &DORF\FORPD�FDVWXP� &RUQXWHOD�FI�� ILPEULDWD� (XF\UWLGLXP�FXEHQVLV�
7KHRFRW\OH� YHQH]XHOHQVLV� /DPSWRQLXP� IDEDHIRUPH� IDEDHIRUPH� /� IDEDHIRUPH� FRQVWULFWXP� 6SRQJRGLVFXV�
DPHULFDQXV� 6�� TXDUWXV� 6SRQJXUXV� LOOHSLGXV� 6HJ~Q� OD� UHODFLyQ� GH� HVWRV�)yVLOHV� OD� IRUPDFLyQ� WLHQH�HGDG�(RFHQR�
,QIHULRU�SDUWH�EDMD��
�
$PELHQWH�GH�VHGLPHQWDFLyQ��6H�GHSRVLWy�HQ�DJXDV�SURIXQGDV��RULJLQiQGRVH�XQ�WtSLFR�IO\VFK�YLQFXODGR�D�PRYLPLHQWRV�
WHFWyQLFRV�SHULyGLFRV�HQ�OD�IXHQWH�GH�DSRUWH�GH�ORV�VHGLPHQWRV��3RVHH�XQ��HVSHVRU�TXH��RVFLOD�HQWUH�����\�����P��
)RUPDFLyQ�/D�0DMDJXD��
6H�GHVDUUROOD�VRODPHQWH�HQ�OD�SURYLQFLD�GH�3LQDU�GHO�5tR��DO�6�GH�OD�6LHUUD�GH�ORV�ÏUJDQRV��HQWUH�OD�UHJLyQ�GH�6DQ�
-XDQ�\�0DUWtQH]�\�OD�FDUUHWHUD�3LQDU�GHO�5tR��/XLV�/D]R��+DFLD�HO�1(��IXHUD�GH�HVWRV�OtPLWHV��HVWD�XQLGDG�GHVDSDUHFH�
SURJUHVLYDPHQWH�DFXxDGD�EDMR�OD�)P��&DSGHYLOD��6LQ�HPEDUJR��DO�SDUHFHU��HVWDV�URFDV�R�VLPLODUHV�D�HOODV��KDQ�VLGR�
FRUWDGDV�SRU�SR]RV�SURIXQGRV�DO�(�GH�OD�UHJLyQ�GH�6DQ�'LHJR�GH�ORV�%DxRV����
(VWi�FRQVWLWXLGD�IXQGDPHQWDOPHQWH�SRU�DUHQLVFDV��FRQJORPHUDGRV��FDOL]DV�\�PDUJDV���
�
/DV� DUHQLVFDV� SUHGRPLQDQ� HQ� HO� FRUWH� \� VRQ� ODV� URFDV�PiV� OODPDWLYDV� GH� HVD� UHJLyQ�� 3DVDQ� GHVGH� JUDXYDFDV��
VXEJUDXYDFDV��KDVWD�� UDUDV�VXEDUFRVDV��%LHQ�HVWUDWLILFDGDV�HQ�FDSDV�GH����2�FP�D��2����2�FP��PiV�UDUDPHQWH�
PDVLYDV��GH�JUDQR�ILQR�D�PHGLR��SHUR�WDPELpQ�JUXHVR�KDVWD�FRQJORPHUiWLFR�R�EUHFKRVR��/D�IUDFFLyQ�GHWUtWLFD�HV�GH�
FODVWRV� DQJXORVRV� R� VXEUHGRQGHDGRV� GH� FXDU]R�� FDOL]DV�� IHOGHVSDWR�� YXOFDQLWDV�� PHWDPRUILWDV�� HWF��� IXHUWHPHQWH�
FHPHQWDGRV�SRU�FDUERQDWR�R�HQ�PDWUL]�DUFLOORVD� OLPRVD��(O�FRQWHQLGR�GH�PRVFRYLWD�HV�XQD�FDUDFWHUtVWLFD�JHQHUDO�\�
FRQVWDQWH� SDUD� HVWDV� DUHQLVFDV�� $� YHFHV� HV� WDQ� HOHYDGR� VX� SRUFHQWDMH� TXH� SRGUtDQ� FODVLILFDUVH� FRPR� �DUHQLVFDV�
PRVFRYtWLFDV��� /RFDOPHQWH� OD� WUDPD� GH� IUDJPHQWRV� DSDUHFH� FHPHQWDGD� SRU� FDOL]D�PLFUtWLFD� R� LQWUDFODVWRPLFUtWLFD��
EODQFD�R�URVDGD��/DVDUHQLVFDV�SXHGHQ�LQWHUFDODUVH�ULWPLFDPHQWH�FRQ�OXWLWDV�DUHQRVDV�RVFXUDV��DUHQLVFDV�DUFLOORVDV�
IULDEOHV��FDOL]DV�DUHQRVDV��PDUJDV�R�HVWDU�HQ�DLVODGDV�VHFFLRQHV�PRQRWRQDV�GH�GHFHQDV�R�PiV�GH�XQ�FHQWHQDU�GH�
PHWURV�GH�SRWHQFLD����
�
/DV�PDUJDV� LQWHUFDODGDV�VRQ�GH�FRORU�EODQFR�\�SXUDV�\�RWUDV�YHFHV�FRQWLHQHQ�WDQWD�PRVFRYLWD�TXH�EULOODQ�D� OD� OX]�
VRODU��/DV�FDOL]DV�VRQ�GH�FRORU�EODQFR��YHUGRVDV�KDVWD�JULV���D]XODGR��LQWUDFODVWRPLFUtWLFDV��DUHQRVDV��FDOFDUHQtWLFDV�\�
HQ�RFDVLRQHV�� ELRFDOFLOXWtWLFDV��6H�HVWUDWLILFDQ�HQ�FDSDV�GH��2�D����FP��VLHPSUH�PX\�IRVLOtIHUDV��
�
/RV�FRQJORPHUDGRV�VRQ�FRPSOHWDPHQWH�DQiORJRV�D�ORV�GH�OD�)P��(O�*XD\DER��DXQTXH�PiV�ILQR�\�PiV�DEXQGDQWHV�
HQ� FODVWRV� PHWDPyUILFRV� �JQHLVV�� FXDUFLWDV�� HWF���� SOXWyQLFRV� �JUDQLWRLGHV��� PHMRU� URGDGRV� \� GH� PDWUL]� PiV�
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FDUERQDWDGD�� /RFDOPHQWH� RFXUUHQ� WUDPRV� FRQ� DYDODQFKDV� \� EORTXHV� GHVRUGHQDGRV� TXH� LQWHUUXPSLHURQ� OD�
� VHGLPHQWDFLyQ�\�WLHQH�UDVJRV�WtSLFRV�GH�ROLVWRVWURPDV���
�
(O� FDUiFWHU� PiV� GLVWLQWLYR� GH� HVWD� XQLGDG� VRQ� ODV� DUHQLVFDV� DPDULOOHQWR�� FUHPRVDV� FRQ� PRVFRYLWD�� OD� EXHQD�
HVWUDWLILFDFLyQ� GH� VXV� SDUWHV� \� ODV� LQWHUFDODFLRQHV� GH�PDUJDV� EODQFDV� R� DPDULOOHQWDV� \� FDOL]DV� HQ� ULWPRV� FRQ� ODV�
DUHQLVFDV���
�
<DFH�FRQFRUGDQWHPHQWH�VREUH�HO�ROLVWRVWURPD�(O�&DODER]R� �)P��(O�*XD\DER��FRQ�HO� FXDO� WUDQVLFLRQD� ODWHUDOPHQWH�
WDPELpQ�\�GLVFRUGDQWHPHQWH�VREUH�ODV�IRUPDFLRQHV�5tR�)HR�\�6DQ�6HEDVWLiQ��(VWi�FXELHUWD�FRQFRUGDQWHPHQWH�SRU�OD�
)P��&DSGHYLOD����(V�FRUUHODFLRQDEOH�FRQ�ODV�IRUPDFLRQHV�$SROR�\�0DGUXJD�GH�&XED�2FFLGHQWDO��
�
)yVLOHV� tQGLFHV�� )RUDPLQtIHURV��0RUR]RYHOOD� DFXWD� 0�� DHTXD� 0�� EURHGHUPDQQL� 0�HORQJDWD� 0�� XQFLQDWD� *��
YHODVFRHQVLV� 0��DQJXODWD� 0��UH[� 3ODQRURWDOLWHV�SVHXGRPHQDUGLL� 6HJ~Q�OD�UHODFLyQ�GH�HVWRV�)yVLOHV�OD�IRUPDFLyQ�
WLHQH�HGDG�3DOHRFHQR�6XSHULRU��(RFHQR�,QIHULRU�EDVDO��
$PELHQWH�GH�VHGLPHQWDFLyQ��6RQ�GHSyVLWRV�WXUELGtWLFRV��DFXPXODGRV�HQ�FRQGLFLRQHV�PDULQDV�GH�VDOLQLGDG�QRUPDO�\�
EDMR�HO�LQIOXMR�GH�XQD�WHFWyQLFD�DFWLYD��QR�VyOR�GHO�PHGLR�VHGLPHQWDULR��VLQR�WDPELpQ�GH�ODV�IXHQWHV�GH�DSRUWH����
(VWD�IRUPDFLyQ�WLHQH�XQ�HVSHVRU�TXH�RVFLOD�HQWUH�����\�����P�HQ�HO�KRORHVWUDWRWLSR���
�
)RUPDFLyQ�0DGUXJD��
6H� GHVDUUROOD� HQ� ODV� SURYLQFLDV� GH� 3LQDU� GHO� 5tR�� /D� +DEDQD� \� &LXGDG� GH� /D� +DEDQD�� /LWROyJLFDPHQWH� HVWD�
FRPSXHVWD�SRU��DUHQLVFDV�SROLPtFWLFDV��DUJLOLWDV�FDOFiUHDV��OLPROLWDV�FDOFiUHDV��PDUJDV�\�DUFLOODV��(VWRV�GHSyVLWRV�VH�
HQFXHQWUDQ�PX\�ELHQ�HVWUDWLILFDGRV��<DFH�FRQFRUGDQWHPHQWH�VREUH�OD�)P��0HUFHGHV�\�GLVFRUGDQWHPHQWH�VREUH�ODV�
IRUPDFLRQHV�/RV�1HJURV�2UR]FR��3HxDOYHU�\�9tD�%ODQFD��(VWi�FXELHUWD�FRQFRUGDQWHPHQWH�SRU� OD�)P��&DSGHYLOD�\�
GLVFRUGDQWHPHQWH� SRU� ODV� IRUPDFLRQHV� &RMtPDU�� *XDQDMD\�� /RPD� &DQGHOD�� 1D]DUHQR� \� � HO� *U�� 8QLYHUVLGDG� �)P��
7ROHGR���(V� FRUUHODFLRQDEOH� FRQ� ODV� IRUPDFLRQHV�$SROR� \� /D�0DMDJXD�GH�&XED�2FFLGHQWDO�� )DOFyQ� \�)RPHQWR� GH�
&XED�&HQWUDO�\�HQ�SDUWH�FRQ�&RFRV�\�6DQWD�&ODUD�GH�OD�PLVPD�UHJLyQ����
�
)yVLOHV� tQGLFHV�� )RUDPLQtIHURV��$FDULQLQD� ZLOFR[HQVLV� *ORELJHULQDOLQDSHUWD� *�� WULORFXOLQRLGHV� *ORERURWDOLD� FI��*��
DQJXODWD� *�� YHODVFRHQVLV� 0RUR]RYHOOD� DHTXD� 0�� SVHXGREXOORLGHV� 3ODQRURWDOLWHV� SVHXGRPHQDUGLL� 5DQLNRWKDOLD�
EHUPXGH]L� 6HJ~Q�OD�UHODFLyQ�GH�HVWRV�)yVLOHV�OD�IRUPDFLyQ�WLHQH�HGDG�3DOHRFHQR�6XSHULRU��
�
$PELHQWH�GH�VHGLPHQWDFLyQ��6H�GHSRVLWy�HQ�XQD�FXHQFD�PDULQD�GH�DJXDV��PHGLDV�D�SURIXQGDV��FRQ�RVFLODFLRQHV�GHO�
QLYHO�PDULQR��
(VWD�IRUPDFLyQ�WLHQH�XQ�HVSHVRU�TXH�RVFLOD�HQWUH����2�\�����P��
�
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)RUPDFLyQ�0HUFHGHV��
6H� GHVDUUROOD� HQ� ODV� SURYLQFLDV� GH� 0DWDQ]DV�� /D� +DEDQD� \� 3LQDU� GHO� 5tR�� /LWROyJLFDPHQWH� HVWD� IRUPDFLyQ� HVWD�
FRQVWLWXLGD� SRU� &DOL]DV� RUJDQyJHQDV�� RUJDQyJHQR� �� IUDJPHQWDULDV�� DUJLOLWDV�� DUHQLVFDV� SROLPtFWLFDV�� PDUJDV� H�
LQWHUFDODFLRQHV� GH� FRQJORPHUDGRV� SROLPtFWLFRV�� <DFH� GLVFRUGDQWHPHQWH� VREUH� OD� )P�� 9tD� %ODQFD�� (VWi� FXELHUWD�
FRQFRUGDQWHPHQWH�SRU�OD�)P��0DGUXJD��
�
(V�FRUUHODFLRQDEOH�FRQ�OD�)P��*UDQ�7LHUUD�GH�&XED�2ULHQWDO�\�HQ�SDUWH�FRQ�ODV�IRUPDFLRQHV�&RFRV�\�6DQWD�&ODUD�GH�
&XED�&HQWUDO��
�
)yVLOHV� tQGLFHV�� )RUDPLQtIHURV��*ORELJHULQD� WULORFXOLQRLGHV� *ORERFRQXVD� GDXEMHUJHQVLV� 3ODQRURWDOLWHV� FRPSUHVVD�
0RUR]RYHOOD� LPLWDWD� 0�� SHUFODUD� 0��SVHXGREXOORLGHV� 6HJ~Q� OD� UHODFLyQ�GH�HVWRV�)yVLOHV� OD� IRUPDFLyQ� WLHQH�HGDG�
3DOHRFHQR�,QIHULRU��'DQLDQR����
$PELHQWH�GH�VHGLPHQWDFLyQ��6H�GHSRVLWy�HQ�ODV�]RQDV�VXEOLWRUDO�H�LQIUDOLWRUDO��(VWD�IRUPDFLyQ�WLHQH�XQ�HVSHVRU�TXH�
RVFLOD�HQWUH������\���2�P��
�

������&DUDFWHUtVWLFDV�*HROyJLFDV�GHO�ÈUHD�GH�(VWXGLR��
(O�\DFLPLHQWR�VH� ORFDOL]D�HQ�OD�SDUWH�6(�GHO�DQWLFOLQDO�&DEDxDV�±�0DULHO��HVWD�IRUPDGR�SRU�URFDV�VHGLPHQWDULDV�GH�
HGDG�FUHWiFLFR��SDOHyJHQR��QHyJHQR�\�FXDWHUQDULR��/RV�VHGLPHQWRV�SUHGRPLQDQWHV�VRQ�GHO�SDOHyJHQR�±�QHyJHQR��/D�
SRWHQFLD�GH�ORV�VHGLPHQWRV�GHO�FUHWiFLFR�HQ�HVWD�]RQD�HV�GHVFRQRFLGD���
/DV�URFDV�GHO�FUHWiFLFR�DSDUHFHQ�SULQFLSDOPHQWH�HQ�OD�SDUWH�VXURHVWH��GHO�\DFLPLHQWR��6X�HGDG�VH�KD�GHWHUPLQDGR�D�
WUDYpV�GH�DQiOLVLV�SDOHRQWROyJLFRV��/RV�VHGLPHQWRV��GHO�FUHWiFLFR�VXSHULRU�KDVWD�HO�HRFHQR�PHGLR�SUHVHQWDQ�FDUiFWHU�
GH�IO\VK��/RV�VHGLPHQWRV�GHO�FUHWiFLFR�\�SDOHyJHQR�VH�HQFXHQWUDQ�HQ�ODV�SDUWHV�RHVWH�\�VXU�GHO�\DFLPLHQWR���
�
/D�VHGLPHQWDFLyQ�GH�ODV�URFDV�SUHVHQWHV�HQ�HO�\DFLPLHQWR�QR�RFXUULy�GH�IRUPD�FRQWLQXD��HO�FRQWDFWR�GH�ODV�URFDV�GH�
GLIHUHQWHV� WLSRV�SHWURJUiILFRV�HV�HQ�VX�PD\RUtD�DJXGR�� WDPELpQ� ODV� UHODFLRQHV� �GH�\DFHQFLD�FDUDFWHUL]DGDV�SRU� � OD�
GLUHFFLyQ�H�LQFOLQDFLyQ�GH� ODV�FDSDV�VRQ�GLIHUHQWHV��/D�VHGLPHQWDFLyQ�GH�FDVL�WRGRV� ORV�WLSRV�GH�URFDV� LQGLYLGXDOHV�
RFXUULy�HQ�FLFORV��ORV�FXDOHV�VLHPSUH�WHUPLQDURQ�FRQ�OD�HOHYDFLyQ�GHO�IRQGR�PDULQR�\�HQ�HVWD�SDXVD�GHO�SURFHVR�GH�
VHGLPHQWDFLyQ�DFWXDURQ�HQ�OD�IRUPDFLyQ�GH�ODV�FDSDV�ORV�IDFWRUHV�H[yJHQRV��GHQXGDFLyQ�GH�DOJXQRV�SHUILOHV�GH�ODV�
FDSDV� R� GH� WRGDV� ODV� FDSDV��1DWXUDOPHQWH� TXH� ORV�PRYLPLHQWRV� GHO� IRQGR�PDULQR� HVWDEDQ� DFRPSDxDGDV� SRU� ODV�
PDQLIHVWDFLRQHV�WHFWyQLFDV�VHFXQGDULDV��HV�GHFLU�SRU�HO�SOHJDPLHQWR�GH�ODV�FDSDV�\�ODV�IRUPDFLRQHV�GH�ODV�IDOODV��SRU��
ODV�FXDOHV�VH�OOHJy�SULQFLSDOPHQWH��D�ORV�PRYLPLHQWRV�YHUWLFDOHV�GH�ODV�FDSDV�\DFHQWHV���
�
/DV�SULQFLSDOHV�OtQHDV�GH�PRYLPLHQWR�GLHURQ�VHJXUDPHQWH�XQD�DFWXDFLyQ�FRQWLQXD�\�IXHURQ�IRUPDGDV�\D�DQWHV�GH�OD�
VHGLPHQWDFLyQ� GHO� FUHWiFLFR� VXSHULRU�� /D� GLIHUHQFLD� GH� ORV� FLFORV� VHGLPHQWDULRV� GHO� FUHWiFLFR� VXSHULRU� HQ� HO�
\DFLPLHQWR� HV� PX\� GLItFLO�� (V� QHFHVDULR� GHFLU� TXH� ORV� FLFORV� VHGLPHQWDULRV� VLJXLHQWHV� QR� VLHPSUH� HVWiQ�
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FDUDFWHUL]DGRV�SRU�HO�FDPELR�GHO�WLSR�GH�URFD��SHUR�PX\�D�PHQXGR��FRQWLQ~D�OD�VHGLPHQWDFLyQ�GH�OD�URFD�ODV�FXDOHV�
VH�GLIHUHQFLDQ�PX\�SRFR�GHO�FLFOR�DQWHULRU���
�'HVFULSFLyQ�SHWURJUiILFD�GH�ORV�WLSRV�GH�URFDV�SUHVHQWHV�HQ�HO�<DFLPLHQWR� �6HJ~Q�%DUNiF��+DVFK���������5RFDV�GHO�FUHWiFLFR�VXSHULRU�
�
$UFLOLWD��DUFLOLWD�FDOFiUHD�GH�FRORU�JULV�KDVWD�JULV�QHJUR��OLPROLWDV�\�PDUJD�JULV�
(VWDV� URFDV�QR�VH�SXHGHQ�GLIHUHQFLDU�PLFURVFySLFDPHQWH�� ODV�FDSDV�FRPSDFWDV�VH�DOWHUQDQ� UiSLGDPHQWH�D�FDSDV�
EODQGDV�� (Q� DOJXQDV� SDUWHV� VH� REVHUYDQ� HQ� HVWDV� URFDV� SHTXHxRV� JUDQRV� GH� SLULWD� �/D� WH[WXUD� GH� ODV� URFDV� HV�
HVWUDWLILFDGD��0LFURVFySLFDPHQWH�OD�HVWUXFWXUD�GH�HVWDV�URFDV�HV�SHOLWURPyUILFD��HVWDV�FRQWLHQHQ�GH�XQ���D�XQ������
GH�UHVLGXRV�RUJiQLFRV����±�����GH�PDWHULDO�DUHQRVR�DOHXUROtWLFR�\�HQ�DOJXQRV�OXJDUHV�GH��������GH�ELW~PHQHV��/D�
PDVD�SULQFLSDO�HV�DUFLOORVD�SUHVHQWD�YLGULR�YROFiQLFR��HO�WDPDxR�GH�ORV�JUDQRV�HV�GH������KDVWD�����PP���HO�PDWHULDO�
DUHQRVR� DOHXUROtWLFR� HVWD� UHSUHVHQWDGR� SRU� SODJLRFODVDV� �� FXDU]R� �PRVFRYLWD�� FORULWD� \� IUDJPHQWRV� GH� URFDV� �� HQ�
DOJXQRV�OXJDUHV�VH�REVHUYDQ�JUDQRV�GH�PLQHUDOHV�PHWiOLFRV��HQ�ORV�JUDQRV�GH��FDOL]D�KD\�FDYLGDGHV�TXH�HQ�DOJXQDV�
RFDVLRQHV�VH�HQFXHQWUDQ�UHOOHQDV�GH�ySDOR��,QWHUFDODGDV�HQ�ODV�FDSDV�DQWHULRUPHQWH�GHVFULWDV�KD\�FDSDV�PX\�ILQDV�
QXQFD�PD\RUHV�GH����FP���XQDV�YHFHV�VLOtFHDV�\�RWUDV�YHFHV�FDOFiUHDV��
�
0DUJDV�FDOFiUHDV�\�FDOL]DV�PDUJRVDV�
(VWDV� URFDV� VRQ� GH� FRORU� JULV�� GXUDV�� VX� HVSHVRU� YDUtD� HQWUH� �� FP�� KDVWD� ���� P�� \DFH� HQ� OD� SDUWH� VXSHULRU�� /D�
HVWUXFWXUD�HV�SHOLWURPyUILFD�\�WLHQH�XQD�FRPSRVLFLyQ�LJXDO�D�OD�GHVFULWD�DQWHULRUPHQWH��SHUR�SUHYDOHFH�OD�FRPSRQHQWH�
FDOFiUHD��HV�GHFLU��IUDJPHQWRV��GH��UHVWRV�GH�RUJDQLVPRV�\�FDOFLWD�SHOLWURPRUILFD��/D�FDOFLWD�VXHOH�HVWDU�UHFULVWDOL]DGD��
(Q�DOJXQRV�OXJDUHV�VH�HQFXHQWUDQ�HVStFXODV�GH�HVSRQMDV�VLOtFHDV��
�
$UHQLVFDV�
7LHQHQ� XQD� � WH[WXUD� SRFR� HVWUDWLILFDGD� �� OD� HVWUXFWXUD� HV� FULVWDORFOiVWLFD� KDVWD� FODVWRSUDPtWLFD� �� HO� WDPDxR� GH� ORV�
JUDQRV�HV�PX\�YDULDEOH�GHVGH����PP�KDVWD��PP��(VWD�URFD�HVWD�IRUPDGD�SRU�PDV�GH�XQ����±������GH�FXDU]R�FRQ�
IRUPD�DQJXODU�GH�XQ�WDPDxR�SURPHGLR�GH����PP��/D�JODXFRQLWD�IRUPD�DOUHGHGRU�GHO������FRQ�FRORU�YHUGH�\�WDPDxR�
KDVWD�����PP��(Q�PHQRU�SRU�FLHQWR�HQFRQWUDPRV�DOJXQRV�IUDJPHQWRV�GH�SODJLRFODVDV��HSLGRWD��PLQHUDOHV�PiILFRV��
IUDJPHQWRV�GH�PLFDV������±�����PP����FORULWD��YLGULR�YROFiQLFR��FRPR�PDWHULDO�FHPHQWDQWH�HQFRQWUDPRV�FDUERQDWRV��
FORULWD��\�YLGULR�YROFiQLFR��
�
5RFDV�GHO�SDOHyJHQR

&RQJORPHUDGRV
/D�URFD�VH�HQFXHQWUD�IRUPDGD�SRU�PDV�GH�XQ������GH�IUDJPHQWRV�GH�URFDV�SRUILULWD�DQGHVLWD��MDVSHV��FDOL]DV��WXILWDV�
GLDEDVDV� FRQ� FHPHQWR� DUHQRVR�� DGHPiV� VH� HQFXHQWUDQ� JUDQRV� GH� FXDU]R�� SODJLRFODVDV�� HSLGRWD�� IUDJPHQWRV� GH�
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PLFDV��SUHGRPLQDQGR�ORV�IUDJPHQWRV�GH�URFDV��(VWRV�SUHVHQWDQ�XQ�WDPDxR�YDULDEOH�GHVGH�����PP���KDVWD���FP����
SUHVHQWDQGR� HQ� OD� JHQHUDOLGDG� IRUPDV� RYDODGDV� �� HO� � FHPHQWR� VH� HQFXHQWUD� IRUPDQGR� SRU� XQ� ILQR� DJUHJDGR�
FDUERQDWLFR� HQ� DOJXQDV� SDUWHV� PH]FODGR� FRQ� XQD�PDVD� GH� FORULWD� GH� FRORU� YHUGH� �(O� FHPHQWR� HV� GH� WLSR� EDVDO��
KRPRJpQHR��0LFURVFySLFDPHQWH�HO�FRQJORPHUDGR�HV�GH�FRORU�YHUGH�\�HQ�DOJXQRV�FDVRV�D]XORVR�FRQ�IUDJPHQWRV�GH�
FRORU�RVFXUR��HO�FHPHQWR�HV�FDUERQDWLFR���
�
$UFLOLWDV�OLPROtWLFDV��DUHQLVFDV�\�PDUJDV�
8QD�PDUFDGD�FDUDFWHUtVWLFD�SDUD�HVWD�DOWHUQDQFLD�HV�VX�SHUIHFWD�HVWUDWLILFDFLyQ�FRQ�HVSHVRU�Pi[LPR�GH����FP��
$UFLOLWDV�OLPROtWLFDV��FDOFiUHDV��
(VWD� URFD�HV�GH�FRORU�JULV��JULV�YHUGH�� YHUGH�FODUR��RWUDV�YHFHV� �VH�SUHVHQWDQ�GH� FRORU� FDUPHOLWD�FODUR��/DV�FDSDV�
FRPSDFWDV�GH� OLPROLWDV�VH�DOWHUQDQ� UiSLGDPHQWH�FRQ�FDSDV�EODQGDV�GH�DUFLOLWD� �(Q�DOJXQDV�FDSDV�VH�REVHUYDQ� ORV�
JUDQRV�SHTXHxRV�GH�SLULWD�GH�IRUPD�KH[DJRQDO�R�FXDGUDGRV�FRQ�FDQWLGDG�PD\RU�GH�������/D�WH[WXUD�GH�OD�URFD�HV�
HVWUDWLILFDGD��OD�HVWUXFWXUD�HV�SHOLWURPRUILFD�FULSWRFULVWDOLQD��/D�URFD�FRQWLHQH�GH�XQ���D�XQ������GH�HVWRV�RUJiQLFRV��
(O�PDWHULDO�DUHQRVR�±�DOHXUROtWLFR�HVWD�UHSUHVHQWDGR�SRU�FXDU]R��SODJLRFODVDV��FORULWD��/D�OLPROLWD�VH�GLIHUHQFLD��SRU�XQ�
JUDQ�FRQWHQLGR�GH�PDWHULDO�DUHQRVR�DOHXUROtWLFR�����±��������FDQWLGDG�GH�FXDU]R���±�������SODJLRFODVD�DSUR[LPDGD�
������FORULWD���±�����\�IUDJPHQWRV�GH�URFDV���±������
�/D�PDVD�SULQFLSDO�GH�ODV�DUFLOLWDV�FRQWLHQHQ�YLGULR�YROFiQLFR��GH�WH[WXUD�FULSWRFULVWDOLQD���
�
0DUJDV�
6H�DOWHUQDQ�FRQ�FDSDV�GH�DUHQLVFDV�� OLPROLWDV�\�WDPELpQ�FRQ�SHTXHxDV�FDSDV�GH�DUFLOLWDV�FDOFiUHDV��/D�URFD�HV�GH�
FRORU�JULV��JULV�FODUR�\�YHUGH��0LFURVFySLFDPHQWH�HQ�OD�URFD�VH�REVHUYDQ�FDSDV��DOJXQDV�YHFHV�QR�PX\�ELHQ�GHILQLGRV�
GH�VXV� OLPLWHV�\�RWUDV�YHFHV�FRQ�OLPLWHV�DEUXSWRV�GH�FRORU�JULV�FODUR� �%DMR�HO�PLFURVFRSLR�VH�YH�TXH�HQ� OD�FDSD�GH�
FRORU� JULV� VH� HQFXHQWUD� XQD� PD\RU� FDQWLGDG� GH� PDWHULDO� DUHQRVR� DOHXUROtWLFR� /D� FDSD� GH� FRORU� JULV� FODUR� HVWD��
FRPSXHVWD� SRU� XQD� PDVD� TXH� YD� GH� FULSWRFULVWDOLQD� D� JUDQR� ILQR� ������� ±� ������PP��� /D� PDVD� SULQFLSDO� HV�
KRPRJpQHD�� JUDQXODU� FRQ� DOJXQDV� YHQLOODV� TXH� WLHQHQ� XQ� DQFKR� GH� �� FP��� � UHOOHQDV� SRU� FDOFLWD� UHFULVWDOL]DGD� �(O�
PDWHULDO�GH�DUHQLVFD�DOHXUROLWLFD�HVWD� UHSUHVHQWDGR�SRU�FXDU]R��SODJLRFODVDV��FORULWD�PRVFRYLWD�DOJXQRV� IUDJPHQWRV�
GH�URFDV�\�SLULWD�VH�HQFXHQWUDQ�HQ�DOJXQDV�SDUWHV�KDVWD�XQ�������
�
0DUJDV�FDOFiUHDV�
*HQHUDOPHQWH� OD�GLIHUHQFLD�HQWUH�PDUJDV�\�PDUJDV�FDOFiUHDV�HVWD�EDVDGD�HQ� OD�FDQWLGDG�GH� UHVWRV�RUJiQLFRV��/D�
FDQWLGDG�GH�ORV�UHVWRV�SDUD�ODV�PDUJDV�HV�GH�XQ����±�������/DV�PDUJDV�\�PDJDV�FDOFiUHDV�VRQ�SRURVDV��
�
5RFDV�GHO�QHyJHQR
(Q�OD�EDVH�GHO�PLRFHQR�VH�HQFXHQWUDQ�PDUJDV�\�PDUJDV�FDOFiUHDV�FRQ�FDSDV�GH�FDOL]DV�PDUJRVDV�GH�FRORU�FUHPD��
FUHPD��FUHPD�FODUR��DPDULOOHQWR�IRUPDQGR�FDSDV�DOWHUQDV�FRQ�FDSDV�GH�URFDV�EODQGDV��FDOFDUHQLWDV��JUDYHOLWDV��/DV�
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FDSDV�EODQGDV�IRUPDQ�GH�XQ����±�������GH�HVWUDWRV��/D�WH[WXUD�HV�PDVLYD��OD�HVWUXFWXUD�HV�SOLWURPyUILFD��RUJDQyJHQD�
KDVWD�FULSWRFULVWDOLQD��
(O�FRQWHQLGR�GH�&D&2� HQ� ODV� URFDV�HV�GHSHQGLHQWH�GHO�FRQWHQLGR�GH� ORV� UHVWRV�RUJDQyJHQRV�\�HQ��SDUWH�GH� ORV�
FDUERQDWRV�SUHVHQWHV�HQ�HO�FHPHQWR��(O�PDWHULDO�DUHQRVR�±�DOHXUROtWLFR�HVWD�FRPSXHVWR�SRU�FXDU]R��SODJLRFODVDV�\�
PRVFRYLWD��$�PHQXGR�ORV�SRURV�VH�HQFXHQWUDQ�UHOOHQRV�FRQ�ySDOR�H�KLGUy[LGR�GH�KLHUUR��
0DV� DUULED� VH� HQFXHQWUDQ� ODV� FDOL]DV� FRUDOLQDV� FDYHUQRVDV�� FDOL]D�PDUJRVD� \� FDOL]D� EODQGD� HVWUDWLILFDGD�GH� FRORU�
FUHPD��FUHPD�EODQFR�\�EODQFR�JULV��
�
&DOL]D�FRUDOLQD��
(VWD�URFD�HVWD�FRPSXHVWD�GH�XQ����D�XQ������GH�RUJDQLVPRV��SULQFLSDOPHQWH�GH�UHVWRV�GH�FRUDOHV��/D�IRUPD�GH�ORV�
RUJDQLVPRV�HVWD� SHUIHFWDPHQWH�FRQVHUYDGD�� DOJXQRV�RYRLGDOHV� \� FRUDOHV�� VH�SXHGH�GHFLU� TXH�GHO� ���DO� �����GHO�
FHPHQWR��HV�SHOLWURPyUILFR�FDOFiUHR�GH�FDUiFWHU�EDVDO��DXQTXH�HQ�FLHUWRV�FDVRV�VH�SUHVHQWD�HQ�IRUPD�GH�FRQWDFWRV�H�
LQWHUVWLFLRV��(O�FHPHQWR�VH�HQFXHQWUD�DOJR�SUHFULVWDOL]DGR��HQFRQWUiQGRVH��HQ�pO�FULSWRFULVWDOHV�\�PLFURFULVWDOHV��
�
&DOL]D�EODQGD��FDOL]D�PDUJRVD�±�RUJDQyJHQD�UHFULVWDOL]DGD�GH�WH[WXUD�PDVLYD
3UHVHQWD�XQD�FRPSRVLFLyQ�GH�XQ����±������GH�UHVWRV�IyVLOHV�IXQGDPHQWDOPHQWH�SHOiJLFRV�GH�DJXDV�SURIXQGDV���ORV�
UHVWRV�IyVLOHV�SUHVHQWHV�HQ�HVWDV�URFDV�VH�HQFXHQWUDQ�PDO�FRQVHUYDGRV�\�IUDJPHQWDGRV���HO�WDPDxR�GH�GLFKRV�UHVWRV�
HV�PX\�UHJXODU�HQ�WRGD�OD�URFD�\�VRQ�GH������±����PP��
(O� ��� y� ����� HV� � FHPHQWR� SHOLWURPyUILFR� FDOFiUHR�� HQ� VX�PD\RUtD�PLFURFULVWDO� L]DGR� GH� FDUiFWHU� LQVWHUWLFLDO� \� GH�
FRQWDFWR��(V�FDUDFWHUtVWLFD�OD�DOWD�ELUUHIULQJHQFLD�GH�OD�FDOFLWD��(O�����GHO�PDWHULDO�RUJiQLFR�VH�HQFXHQWUD�GLVHPLQDGR�
HQ�WRGD�OD�URFD�HQ�IRUPD�GH�SXQWRV�DLVODGRV�\�PDV�FRP~QPHQWH�HQ�ILQDV��YHQLOODV���
(O�����VRQ�SHTXHxRV�IUDJPHQWRV�DQJXORVRV�\�VXEDQJXORVRV�GH�FXDU]R�\�DOJXQRV�FULVWDOHV�GH�SODJLRFODVD��(O�WDPDxR�
GH�ORV�JUDQRV�HV�GH������PP��
�
&DOL]D�FRPSDFWD�±�SHOLWURPRUILFD�DOJR�UHFULVWDOL]DGD��GH�WH[WXUD�PDVLYD�
6X� FRPSRVLFLyQ� HV� GH� XQ� ��� ±� ��� �� GH� UHVWRV� IyVLOHV� FDOFtWLFRV� GH� YDULDEOHV� IRUPDV� \� WDPDxRV�� ORV� PD\RUHV�
DOFDQ]DQ� �����PP�� (Q� HO� FRQMXQWR� VH� REVHUYDQ� IyVLOHV� FRPR� IRUDPLQtIHURV� SODQFWyQLFRV�� VLHQGR� ORV� ~OWLPRV�PiV�
DEXQGDQWHV��
'HO� ��� DO� ����� HV� FHPHQWR� SHOLWURPyUILFR� FDOFiUHR� � � JHQHUDOPHQWH� UHFULVWDOL]DGR� R� FULSWRFULVWDOLQR� ������PP��� � \�
PLFURFULVWDOLQR������±�����PP���(Q�OXJDUHV�DLVODGRV�VH�REVHUYD�XQD�PD\RU�UHFULVWDOL]DFLyQ�GH�OD�FDOFLWD�GRQGH�VH�KDQ�
IRUPDGR� PHVRFULVWDOHV� � ����� ±� �� PP���� (VDV� ]RQDV� GH� PD\RU� UHFULVWDOL]DFLyQ� � VRQ� SURGXFWR� GH� SURFHVRV�
PHWDVRPDWLFR�FiOFLFR�TXH�SHQHWUy�SRU�YHQLOODV��(O�����HV�PDWHULDO�DUFLOORVR��SDUGR�RVFXUR���SRVLEOHPHQWH�GHO�JUXSR�
GH�ODV�FDROLQLWDV���HVWH�PDWHULDO�VH�HQFXHQWUD�PH]FODGR�FRQ�OD�FDOFLWD�SHOLWURPyUILFD�\�WDPELpQ�HQWUH�ORV�FRQWDFWRV��GH�
ORV� PHVRFULVWDOHV� GH� FDOFLWD� �(O� �� �� HV� PDWHULDO� RUJiQLFR� FDUERQRVR� GH� FRORU� QHJUR� �RSDFR� \� HVWD� HQ� IRUPD�
GLVHPLQDGD�HQ�OD�URFD���
�
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5RFDV�GHO�FXDWHUQDULR��
/RV� GHSyVLWRV� GHO� FXDWHUQDULR� SUHVHQWDQ� ODV� URFDV� LQWHUSHUL]DGDV� GHO� VXE\DFHQWH� �(VWiQ� UHSUHVHQWDGDV� SRU� DUFLOOD�
URMD�R�SDUGD�FRQ�IUDJPHQWRV�GH�FDOL]D�� FDOL]D�PDUJRVD�� OLPR�DUFLOORVR��DUFLOOD� OLPRVD�FRQ� IUDJPHQWRV�GH�DUHQLVFDV��
PDUJDV�\�FDOL]DV��OD�SRWHQFLD�GH�HVWRV�QR�H[FHGH�ORV���P���

����7(&7Ï1,&$�
(O�\DFLPLHQWR�VH�HQFXHQWUD�HQ�OD�SDUWH�6(�GHO�DQWLFOLQDO�&DEDxDV�0DULHO�FRQ�XQD�ORQJLWXG�GH���.P��\�XQ�DQFKR�GH�����
.P�� /DV� IDOODV� WHFWyQLFDV� VH� PDQLILHVWDQ� SRU� �� VLVWHPDV�� /DV� IDOODV� ORQJLWXGLQDOHV� VRQ� GH� GLUHFFLyQ� 1�6� \� ODV�
WUDQVYHUVDOHV� GH� GLUHFFLyQ� 12�6(� \� 62�1(�� (Q� OD� HVWUXFWXUD� JHQHUDO� GH� ODV� URFDV� GHO� &UHWiFLFR� 6XSHULRU� VH�
PDQLILHVWD� XQD� RQGXODFLyQ� IXHUWH� GH� ODV� FDSDV�� /D� DOWXUD� GHO� VDOWR� GH� HVWDV� IDOODV� DOFDQ]D� GH� �� D� ��� P��
7HFWyQLFDPHQWH� HO� \DFLPLHQWR� HVWi� IXHUWHPHQWH� DIHFWDGR�� VREUH� WRGR� ORV� HVWUDWRV� GHO� &UHWiFLFR� 6XSHULRU�VHJ~Q�
�%DUNiF��+DVFK���������
�
(Q�ODV�FDOL]DV�GHO�\DFLPLHQWR�VH�KDQ�GHVDUUROODGR�ORV�IHQyPHQRV�FiUVWLFRV�FRQ�OD�DSDULFLyQ�IUHFXHQWH�GH�FDYHUQDV�DO�
SDUHFHU�UHODFLRQDGDV�FRQ�]RQDV�GH�LQWHQVR�DJULHWDPLHQWR��$OJXQDV�GH�HVWDV�VH�HQFXHQWUDQ�YDFtDV�\�RWUDV�DSDUHFHQ�
UHOOHQDV�GH�DUFLOOD�SDUGD�R�URML]D��FRQ�IUDJPHQWRV�GH�FDOL]D�GH�GLVWLQWRV�WDPDxRV��

����+,'52*(2/2*Ë$��
(O�\DFLPLHQWR�VH�ORFDOL]D�HQ�XQD�]RQD�HOHYDGD�GHO�WHUUHQR��OLPLWDGD�HQ�WRGRV�VXV�ODGRV�\�SRU�XQD�UHG�KLGURJUiILFD�\�OD�
FXHQFD�PDUtWLPD�� VXV� FRQGLFLRQHV� VRQ� GHVIDYRUDEOHV� SDUD� HO� DEDVWHFLPLHQWR� GH� ORV� KRUL]RQWHV� DFXtIHURV� \D� TXH�
DGHPiV�FRQWULEX\HQ�D�XQ�GUHQDMH�LQWHQVR�GH�ODV�URFDV�DFXtIHUDV��
�
/DV�DUFLOLWDV� VRQ�GpELOPHQWH�SHUPHDEOHV� \�VREUH�HOODV�GHVFDQVDQ� URFDV�FDUERQiWLFDV�GHO�ROLJRFHQR� �PLRFHQR� FRQ�
XQD� FRPSRVLFLyQ� PX\� FRPSOHMD�� (O� FDUiFWHU� DFXtIHUR� GH� HVWRV� VHGLPHQWRV� HV� GLIHUHQWH�� ODV� URFDV� FDUERQiWLFDV�
�FDOL]DV��PDUJDV��FDOL]DV�FRUDOLQDV�HVWUDWLILFDGDV�FRPSDFWDV�\�EODQGDV�HQ�DOJXQRV�OXJDUHV�FDYHUQRVDV��VRQ�EXHQDV�
FROHFWRUDV� ���
�
(Q�OD�FDQWHUD��HQ�HO�IODQFR�RFFLGHQWDO�\�QRUWH�QR�VH�REVHUYD�DIOXHQFLD�GH�DJXD�ODV�DJXDV�VXEWHUUiQHDV�VH�PXHYHQ�HQ�
OD� GLUHFFLyQ� QRUWH� KDFLD� OD� LQPHUVLyQ� GHO� QRUWH� GH� OD� HVWUXFWXUD�� 6LQ� HPEDUJR�� OD� ]RQD� GH� VDWXUDFLyQ� SULQFLSDO� QR�
DOFDQ]D� OD� ]RQD�GHO� \DFLPLHQWR�\D� TXH� VH�GLULJH�SDUFLDOPHQWH�VLJXLHQGR�HO� UXPER�GHO�EX]DPLHQWR�GH� ODV� DUFLOLWDV��
PDUJDV�\�DUHQLVFDV�TXH�HVWiQ�SRU�GHEDMR�GH�ODV� URFDV�DFXtIHUDV��KDFLD�HO� UtR�0RVTXLWR��DOLPHQWiQGROR�\�FRUULHQGR�
SRU�XQD�GHSUHVLyQ�GHO�UHOLHYH�KDVWD�HO�YDOOH�GHO�5tR�%RQJR�\�OD�%DKtD�GHO�0DULHO���
�
/D�FRPSRVLFLyQ�TXtPLFD�GHO�DJXD�HV�KLGURFDUERQiWLFD��FiOFLFD�FRQ� OD�PLQHUDOL]DFLyQ�GH�������J�O��(O�VXPLQLVWUR�GH�
DJXD�SDUD�OD�3ODQWD�\�OD�0LQD�VH�UHDOL]D�GHVGH�HO�UtR�0RVTXLWR�VHJ~Q��%DUNiF��+DVFK���������
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&$3Ë78/2�,,��0(72'2/2*Ë$�<�92/80(1�'(�/26�75$%$-26�5($/,=$'26��
ËQGLFH�GHO�&DSLWXOR�
����0HWRGRORJtD�GH�OD�,QYHVWLJDFLyQ��
����9ROXPHQ�GH�ORV�WUDEDMRV�UHDOL]DGRV�
������(WDSD�,�3UHOLPLQDU�
������(WDSD�,,��GH�&DPSR�
������(WDSD�,,,�GH�*DELQHWH��
�

,QWURGXFFLyQ�DO�&DSLWXOR�
(VWH�FDStWXOR� WUDWD�HO� IXQGDPHQWR� WHyULFR�GH� OD� � LQYHVWLJDFLyQ� �FRQ�HO�REMHWLYR�GH�FUHDU� ODV�EDVHV�VREUH� ODV�TXH�VH�
VRSRUWD� QXHVWUR� WUDEDMR�� � 3DUD� HOOR� VH� GHVFULEH� OD� PHWRGRORJtD� VHJXLGD� GXUDQWH� HO� GHVDUUROOR� GH� OD� SUHVHQWH�
LQYHVWLJDFLyQ��\�HO�YROXPHQ�GH�ORV�WUDEDMRV�UHDOL]DGRV���

����0HWRGRORJtD�GH�OD�,QYHVWLJDFLyQ��
/D� PHWRGRORJtD� DSOLFDGD� HQ� HO� GHVDUUROOR� GH� HVWD� LQYHVWLJDFLyQ� � SDUWH� GH� ODV� H[LVWHQWHV� D� QLYHO� QDFLRQDO� H�
LQWHUQDFLRQDO�SDUD�ODV� LQYHVWLJDFLRQHV�LQJHQLHUR�JHROyJLFDV��(O�FRPSOHMR�GH�PpWRGRV�VH�HVWDEOHFH�GH�DFXHUGR�D� OD�
SUREOHPiWLFD� H[LVWHQWH� HQ� HO� \DFLPLHQWR� HQ� UHODFLyQ� DO� LQVXILFLHQWH� FRQRFLPLHQWR� ,QJHQLHUR� *HROyJLFR� GHO� PDFL]R�
URFRVR�GHO�<DFLPLHQWR�0DULHO�� OR�TXH�HQ�PXFKRV�FDVRV��FUHD�DIHFWDFLyQ�HQ�HO�SURFHVR�GH�H[WUDFFLyQ�GH�OD�PDWHULD�
SULPD�SDUD�OD�SURGXFFLyQ�GH�FHPHQWR��/D�LQYHVWLJDFLyQ�VH�UHDOL]R�HQ�WUHV�HWDSDV�IXQGDPHQWDOHV�GH�WUDEDMR��(WDSD�,�R�
3UHOLPLQDU��(WDSD�,,�R�GH�&DPSR�\�(WDSD�,,,�GH�*DELQHWH��HQ�FDGD�XQD�GH�HVWDV�VH�HPSOHDURQ�GLYHUVRV�PpWRGRV�GH�
WUDEDMR���

�
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0DSD�FRQFHSWXDO�

)LJ������0HWRGRORJtD�GH�WUDEDMR�HPSOHDGD��

����9ROXPHQ�GH�ORV�WUDEDMRV�UHDOL]DGRV�
������(WDSD�,�3UHOLPLQDU�
(Q�OD�HWDSD�SUHOLPLQDU�VH��OOHYR�D�FDER�XQD�UHYLVLyQ�ELEOLRJUiILFD��\�XQD�UHFRSLODFLyQ�GH��LQIRUPDFLyQ�VREUH�WRGRV�ORV�
WUDEDMRV�SUHFHGHQWHV�UHDOL]DGRV�HQ�HO�iUHD�GH�HVWXGLR��DVt�FRPR���XQD�UHYLVLyQ�GHO�0RGHOR�'LJLWDO�GHO�7HUUHQR��0'7��
\ HO�/p[LFR�(VWUDWLJUiILFR�GH�&XED��FRQ�YLVWD�D�REWHQHU�XQ�FRQRFLPLHQWR�JHQHUDO�GHO�iUHD�\�GHWHUPLQDU�FDUDFWHUtVWLFDV�
*HROyJLFDV�� ,QJHQLHUR�*HROyJLFDV�H�+LGURJHROyJLFDV�TXH�SXHGDQ�WHQHU� LQIOXHQFLD�QRWDEOH�VREUH�HO�FRPSRUWDPLHQWR�
*HRPHFiQLFR� GHO� PDFL]R� URFRVR�� $GHPiV�� VH� UHDOL]R� WRGD� OD� SODQLILFDFLyQ� GH� OD� GLUHFFLyQ� GH� ORV� LWLQHUDULRV�
JHROyJLFRV� UHDOL]DGRV�HQ� OD� HWDSD�GH�FDPSR��DVt� FRPR�� � VH�HOLJLHURQ� ORV�PDWHULDOHV�\�PpWRGRV�HPSOHDGRV�HQ� ODV�
HWDSDV�SUHFHGHQWHV��
$FFHVRULRV�XWLOL]DGRV�HQ�OD�UHDOL]DFLyQ�GH�HVWD�(WDSD�

��� +RMDV�WRSRJUiILFDV�1R�������±�,,�������±,,,�\������±�,9�GHO�,&*&�D��HVFDOD�����������
��� /p[LFR��(VWUDWLJUiILFR�GH�&XED��
��� 0RGHOR�'LJLWDO�GHO�7HUUHQR��0'7����
��� )RWRV�DpUHDV��
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(VWD�HV�XQD�HWDSD�FODYH�HQ�HO�GHVDUUROOR�GH�OD�LQYHVWLJDFLyQ��(O�DQiOLVLV�GH�WRGD�OD�LQIRUPDFLyQ�GLVSRQLEOH�VREUH�HO�
iUHD�GH�HVWXGLR�SHUPLWH�DKRUUDU�WUDEDMR�GH�FDPSR�\�FRQVWLWX\H�XQD�YDOLRVD�LQIRUPDFLyQ�SDUD�OD�LQWHUSUHWDFLyQ�GH�ORV�
PDWHULDOHV�SURFHVDGRV���
�
������(WDSD�,,��GH�&DPSR�
/RV��WUDEDMRV�GH�FDPSR�IXHURQ�GHVDUUROORV�HQ�GRV�PRPHQWRV��HO�SULPHUR�VH�UHDOL]R�HQ� MXQLR�GH�������GHVSXpV�GHO�
WUDWDPLHQWR� GH� OD� LQIRUPDFLyQ� \� VX� REMHWLYR� SULQFLSDO� FRQVLVWLy� HQ� HO� UHFRQRFLPLHQWR� GHO� iUHD� GH� HVWXGLR��
GHWHUPLQDFLyQ�GH�ORV�WLSRV�OLWROyJLFRV��UHFROHFFLyQ�GH�LQIRUPDFLyQ�SDUD�ODV�FODVLILFDFLRQHV�VXSHUYLVDGDV��DGHPiV��GH�
OD� XELFDFLyQ� GH� � ��� SXQWRV� GH� GRFXPHQWDFLyQ�� HO� VHJXQGR� PRPHQWR�� PD\R� ������ HVWXYR� GHVWLQDGR� D� OD��
GRFXPHQWDFLyQ�PiV� GHWDOODGD�� UHFROHFFLyQ� GH�PXHVWUDV� HQ� VLWLRV� GH�PD\RU� LQWHUpV� JHROyJLFR�� FRQ� HO� REMHWLYR� GH�
UHDOL]DU� DQiOLVLV� TXtPLFR�� � VHFFLRQHV� GHOJDGDV� SDUD� DQiOLVLV� SHWURJUiILFR� \� HQVD\RV� JHRWpFQLFRV�� DGHPiV� VH�
GHVFULELHURQ����SXQWRV�GH�GRFXPHQWDFLyQ�FRQ�XQ�JUDGR�GH�GHWDOOH�PDV�SURIXQGR����
3DUD�OOHYDU�D�FDER�GLFKDV�DFWLYLGDGHV�VH�UHDOL]DURQ����LWLQHUDULRV�JHROyJLFRV��UHFRUULHQGR�HQ�HOORV�XQ�WRWDO�GH����.P��
DSUR[LPDGDPHQWH��OD�GLUHFFLyQ�GH�GLFKRV�LWLQHUDULRV�HVWXYR�FRQGLFLRQDGD�SRU�OD�DIORUDELOLGDG��\DFHQFLD�GH�ODV�URFDV�\�
GLVSRVLFLyQ�GH�ORV�IUHQWHV�R�EDQFRV�GH�H[SORWDFLyQ���
3DUD�HOOR�VH�HPSOHDURQ��GLYHUVRV��LQVWUXPHQWRV��DFFHVRULRV�\�PDWHULDOHV�FRPR��

��� %U~MXOD��
��� 3LTXHWD�GH�JHyORJR��
��� 0DSD�GH�&DPSR�D�HVFDOD����������
��� &LQWD�PpWULFD��
��� 5HJLVWUR�GH�SHUIRUDFLRQHV��
��� 0DSD�GH�%DQFRV�GH�([SORWDFLyQ��
��� /XSD����
��� %ROVRV�SDUD�0XHVWUDV���
��� &XFKLOOD�GH�DFHUR��

�
'XUDQWH� ODV� DFWLYLGDGHV� GH� GRFXPHQWDFLyQ� JHROyJLFD� VH� XELFDURQ� XQ� WRWDO� GH� ��� SXQWRV� GH� GRFXPHQWDFLyQ� \�
PXHVWUHR�� � HQ� FDGD� SXQWR�GH� ORV� LWLQHUDULRV�� VH� HVWDEOHFLy� OD� XELFDFLyQ�JHRJUiILFD� GHO� SXQWR�� WLSR� R� WLSRV�GH� URFD�
H[LVWHQWH�HQ�HO��FDUDFWHUtVWLFDV�JHRPpWULFDV�GH�ORV�EDQFRV�R�DIORUDPLHQWRV��DOWXUD�� ORQJLWXG���GLUHFFLyQ��\DFHQFLD�GH�
ODV�URFDV��GHVFULSFLyQ�GH�ORV�WLSRV�GH�OLWRORJtDV��SRWHQFLD�GH�ORV�HVWUDWRV��FRORUDFLyQ�GH�ODV�URFDV��JULHWDV�\�IDOODV�GH�
HOODV�VH�GHWHUPLQR�RULHQWDFLyQ��HVSDFLDGR��FRQWLQXLGDG��UXJRVLGDG��DSHUWXUD��UHOOHQR���HWF���
(O� SULPHU� SDVR� SDUD� HO� HVWXGLR� GHO� � PDFL]R� URFRVR� VH� HQFDPLQy� D� OD� LGHQWLILFDFLyQ� GHO� PLVPR� \� VX� GHVFULSFLyQ�
JHQHUDO��LQGLFDQGR�ORV�VLJXLHQWHV�GDWRV�

� 1RPEUH��OLWRORJtD��
� (GDG�
� 5DVJRV�HVWUXFWXUDOHV�JHQHUDOHV��HVWUDWLILFDGR��IDOODGR��IUDFWXUDGR��PDVLYR��HWF����



Evaluación Ingeniero Geológica del Yacimiento Mariel 
Aplicado al proceso Minero 

 

Autor: Ariesky Martínez Figueredo           
 
Tutor: Dr. Yuri Almaguer Carménate. 

21

� /RFDOL]DFLyQ�
3RVWHULRUPHQWH�VH� OOHYy�D�FDER� OD�GLYLVLyQ�HQ�]RQDV�R�VHFWRUL]DFLyQ�GHO�PLVPR��GLIHUHQFLDQGR�]RQDV�KRPRJpQHDV�
VHJ~Q�FULWHULRV� OLWROyJLFRV��HVWUXFWXUDOHV�R� GH�RWUR� WLSR��FRPR�SUHVHQFLD� GH�DJXD�� ]RQDV�GH�PHWHRUL]DFLyQ�� IDOODV�R�
]RQDV�GH�EUHFKDV��HWF��\�SURFHGLHQGR�D�XQD�GHVFULSFLyQ�JHQHUDO�GH�FDGD�XQD��
�

)LJXUD�����0DSD�GH�3XQWRV�GH�'RFXPHQWDFLyQ�\�0XHVWUHR�HQ�WRGR�HO�<DFLPLHQWR�0DULHO������������
6H� REVHUYR� TXH� XQ� IHQyPHQR� FDUDFWHUtVWLFR� GHO� iUHD� HV� HO� FDUVW�� GHO� FXDO� VH� GHWHUPLQy� VX� SRVLFLyQ� HVSDFLDO��
FDUDFWHUtVWLFDV�� UHODFLyQ� FRQ� DOLQHDFLRQHV�� UHOOHQR� GH� ODV� FDYHUQDV� \� GLVSRVLFLyQ� HQ� HO� FRUWH�� /DV� FDYHUQDV� VH�
HQFRQWUDEDQ�UHOOHQDV�GH�XQ�PDWHULDO�GH�FRORU�SDUGR�PX\�SOiVWLFD���
2WUD�WDUHD�HMHFXWDGD�HQ�HO�OHYDQWDPLHQWR�JHROyJLFR�IXH�HO�PXHVWUHR�GH�ORV�GLIHUHQWHV�WLSRV�OLWROyJLFRV�FRQ�HO�REMHWLYR�
GH� HVFODUHFHU� OD� FRPSRVLFLyQ� TXtPLFD�� FDUDFWHUtVWLFDV� ItVLFDV�� KXPHGDG�� VHFFLRQHV� GHOJDGDV� SDUD� DQiOLVLV�
SHWURJUiILFR��DGHPiV�GH�HQVD\RV�SDUD�GH� WHUPLQDU� ODV�SURSLHGDGHV�ItVLFR�PHFiQLFDV�GH� ODV� URFDV��6H�WRPDURQ�XQ�
WRWDO�GH�����PXHVWUDV�����SDUD�$QiOLVLV�4XtPLFR����SDUD�DQiOLVLV�SHWURJUiILFR�\����SDUD�HQVD\RV�*HRPHFiQLFRV���
�
3DUD�HO�DQiOLVLV�TXtPLFR� ODV�PXHVWUDV� IXHURQ� OOHYDGDV�DO� ODERUDWRULR� ,VDFF�GHO�&RUUDO�� \�DOOt� VH� OH�GHWHUPLQDURQ� ORV�
VLJXLHQWHV�SDUiPHWURV��6L2���$O�2���)H�2���&D2��0J2��62���.�2��1D�2�� �0RGXOR�GH�6tOLFH� �0�6����0RGXOR�GH�
$OXPLQLR��0�$����(VWiQGDU�GH�FDO��6�.���\+XPHGDG��
�
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3DUD�HO�DQiOLVLV�SHWURJUiILFR�VH�WRPDURQ�PXHVWUDV�GH�ORV�OXJDUHV�GH�PD\RU�LQWHUpV��D�GLFKDV�PXHVWUDV�VH�OH�UHDOL]R�
VHFFLRQHV� GHOJDGDV� HQ� HO� ODERUDWRULR� GH� 3UHSDUDFLyQ� GH� 0XHVWUDV� GHO� � 'HSDUWDPHQWR� GH� *HRORJtD� GHO� ,QVWLWXWR�
6XSHULRU�0LQHUR�0HWDO~UJLFR�GH�0RD��,600����
/DV� VHFFLRQHV� GHOJDGDV� � VH� DQDOL]DURQ� FRQ� � XQ� PLFURVFRSLR� 3HWURJUiILFR�� SDUD� GHWHUPLQDU� ORV� PLQHUDOHV� TXH�
FRQIRUPDQ� ODV� URFDV�� (O� PLFURVFRSLR� SRODUL]DQWH� VH� HPSOHD� XQLYHUVDOPHQWH� SDUD� H[DPLQDU� ORV� PLQHUDOHV�
WUDQVSDUHQWHV� SDUD� RWURV� PLQHUDOHV� VH� XWLOL]DQ� HO� GH� OX]� WUDVPLWLGD� �PLQHUDOHV� RSDFRV��� ELQRFXODUHV� SDUD�
FDUDFWHUtVWLFDV�VXSHUILFLDOHV��ILJXUD�������
(V�SDUWLFXODUPHQWH�XWLOL]DGR�SDUD�GHWHUPLQDU�ODV�SURSLHGDGHV�ySWLFDV�GH�ORV�FULVWDOHV�LQGLYLGXDOHV�R�DJUHJDGRV�\�HQ�OD�
LQWHUSUHWDFLyQ�GH�WH[WXUDV�\�UHODFLRQHV�YDULDV�GH�ODV�VXVWDQFLDV�QDWXUDOHV�R�DUWLILFLDOHV���
(O�WDPDxR�OtPLWH�SDUD�TXH�ORV�FULVWDOHV�VHDQ�YLVLEOHV�HQ�HVWH�PLFURVFRSLR�HV�GHO�RUGHQ�GH����PLFUDV��3RU�GHEDMR�GH�
HVWH�OtPLWH�OD�LGHQWLILFDFLyQ�GH�PDWHULDOHV�VH�UHDOL]D�SRU�ODV�WpFQLFDV�VXEPLFURVFySLFDV��WDOHV�FRPR�ORV�PLFURVFRSLRV�
HOHFWUyQLFRV����
�

)LJXUD� ����$QiOLVLV� GH� ODV�PXHVWUDV� GH� URFDV� FRQ� ORV� �PLFURVFRSLRV�3HWURJUiILFRV�� /DERUDWRULR� GH�3HWURORJtD� GHO�
,600���
�
3DUD�ORV�HQVD\RV�SDUD�OD�GHWHUPLQDFLyQ�GH�ODV�SURSLHGDGHV�ItVLFR��PHFiQLFDV�GH�ODV�URFDV�VH�WRPDURQ�XQ�WRWDO�GH�����
PXHVWUDV��,UUHJXODUHV���D�ODV�FXDOHV�VH�OHV�UHDOL]DURQ�HQVD\RV�GH�UHVLVWHQFLD�HQ�ORV�ODERUDWRULRV�GH��OD�(1,$�3LQDU���
5HVLVWHQFLD�GH�ODV�URFDV��0pWRGRV�SDUD�VX�GHWHUPLQDFLyQ��
�6H�HQWLHQGH�SRU�UHVLVWHQFLD�GH�ODV�URFDV�D�OD�SURSLHGDG�TXH�SRVHHQ�GH�DVLPLODU�GHQWUR�GH�GHWHUPLQDGRV�OtPLWHV�OD�
DFFLyQ�GH� ODV� IXHU]DV�H[WHULRUHV�VLQ�GHVWUXLUVH��*HQHUDOPHQWH�HV�PX\�HPSOHDGR�HO� WpUPLQR� IRUWDOH]D�GH� ODV� URFDV��
TXH� HV� OD� FDSDFLGDG� TXH� HOODV� SRVHHQ� GH� UHVLVWLU� OD� DFFLyQ� GH� HVIXHU]RV� H[WHULRUHV�� FRPR� VRQ�� OD� SHUIRUDFLyQ�� OD�
H[SORVLyQ��HO�DUUDQTXH�\�RWURV��
�1R�VH�GHEH�FRQIXQGLU�HO� WpUPLQR� UHVLVWHQFLD�GH� ODV� URFDV�FRQ�HO� WpUPLQR�GXUH]D�GH� ODV� URFDV�� \D�TXH�HVWH�~OWLPR�
UHSUHVHQWD�OD�RSRVLFLyQ�TXH�SUHVHQWDQ�ODV�URFDV�D�VHU�SHQHWUDGDV�SRU�XQ�LQVWUXPHQWR�X�REMHWR�FXDOTXLHUD��
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/D�QDWXUDOH]D�GH�OD�UHVLVWHQFLD�GH�ODV�URFDV�VH�FDUDFWHUL]D�SRU�VHU�GH��XQD�JUDQ�FRPSOHMLGDG��VXV�FDUDFWHUtVWLFDV�\�
PDJQLWXGHV� SXHGHQ� YDULDU� HQ�JUDQGHV� OtPLWHV�� HQ� GHSHQGHQFLD� GH� XQD� VHULH� GH� IDFWRUHV�� HQWUH� ORV� TXH�SRGHPRV�
PHQFLRQDU��
���7DPDxR�GH�ORV�JUDQRV�FRPSRQHQWHV��
���7LSR�\�FRPSRVLFLyQ�GHO�FHPHQWR��
���SRURVLGDG��
���KXPHGDG��
���DJULHWDPLHQWR��
���FDUDFWHUtVWLFDV�GH�\DFHQFLD��
���7DPDxR�\�IRUPD�GH�ODV�PXHVWUDV�HQVD\DGDV��
/D�UHVLVWHQFLD�GH�ODV�URFDV�YDPRV�D�H[SUHVDUOD�\�D�HYDOXDUOD�XWLOL]DQGR�ORV��OODPDGRV�tQGLFHV�GH�UHVLVWHQFLD�GH�ODV�
URFDV���HQWUH�ORV�FXDOHV�ORV�SULQFLSDOHV�VRQ���

�� 5HVLVWHQFLD�GH�ODV�URFDV�D�OD�FRPSUHVLyQ��5F�
�� 5HVLVWHQFLD�GH�ODV�URFDV�D�OD�WUDFFLyQ��5W�
�� 5HVLVWHQFLD�GH�ODV�URFDV�D�OD�IOH[LyQ��5I�
�� 5HVLVWHQFLD�GH�ODV�URFDV�DO�FRUWH�R�FL]DOODPLHQWR��τF�

'(7(50,1$&,Ð1�'(�/26�,1',&(6�'(�5(6,67(1&,$�(1�75$%$-26�'(�/$%25$725,2��
5HVLVWHQFLD�D�OD�FRPSUHVLyQ�
(Q� SULPHU� WpUPLQR� YDPRV� D�DQDOL]DU� ORV� GLVWLQWRV�PpWRGRV� HPSOHDGRV� HQ� HO� ODERUDWRULR� SDUD� OD� GHWHUPLQDFLyQ� GHO�
OtPLWH�GH� UHVLVWHQFLD�D� � OD�FRPSUHVLyQ� �HQ�HVWDGR�XQLD[LDO��R�VHD��5F� 'H�DFXHUGR�FRQ� ODV�QRUPDV� LQWHUQDFLRQDOHV��
HVWDEOHFLGDV�DO�UHVSHFWR�� ODV�PXHVWUDV�TXH�YDQ�D�VHU�VRPHWLGDV�D�HVWH��HQVD\R��GHEHQ�WHQHU� IRUPD�FLOtQGULFD��FRQ�
XQD� UHODFLyQ� HQWUH� DOWXUD� � \� GLiPHWUR� LJXDO� D� ��PP�� TXH� SHUPLWHQ� YDULDFLRQHV� HQWUH� ORV� OLPLWHV� GH� ������PP� \��
GLIHUHQFLDV�HQWUH�DOWXUD�\�GLiPHWUR�GH�KDVWD�XQ�����7DPELpQ�VH�SHUPLWH�XWLOL]DU��IRUPDV�F~ELFDV�GH���[���[���FP��
'XUDQWH�OD�SUHSDUDFLyQ�GH�ODV�PXHVWUDV��HV�QHFHVDULR�SUHVWDU�XQD�SDUWLFXODU�DWHQFLyQ�DO�SXOLGR�GH��ODV�VXSHUILFLHV�GH�
WUDEDMR�� DVt� FRPR� D� VX� SDUDOHOLVPR�� � \D� TXH� HVWR� LQIOX\H� HQ� OD� GLVWULEXFLyQ� FRUUHFWD� \� XQLIRUPH�GH� ODV� FDUJDV�� /D�
FDQWLGDG�GH�HQVD\RV�TXH�VH�UHFRPLHQGD�KDFHU�GH�FDGD�PXHVWUD��VHJ~Q�QRUPDV��SDUD�OD�GHWHUPLQDFLyQ�GH�5F� GHEH�
VHU�VLHPSUH�PD\RU�R�LJXDO�TXH����\�VH�GD�GHVSXpV�FRPR�UHVXOWDGR�HO�YDORU�PHGLR��'HVSXpV�GH�FRORFDGD�OD�PXHVWUD��
\D�SUHSDUDGD�HQ�ORV�SODWRV�GH�ODV�SUHQVD��D�HVWD�VH�OH�HPSLH]D�D�GDU�FDUJD�\�VH�GHEH�DXPHQWDU�OD�SUHVLyQ�FRQ�XQD�
YHORFLGDG�GH������.J���P� SRU�VHJXQGR��(O�FDOFXOR�GH�5F VH�UHDOL]D�FRQ�XQD��H[DFWLWXG�GH�KDVWD�����.J���P��
(O�OtPLWH�GH�OD�UHVLVWHQFLD�D�OD�FRPSUHVLyQ�HQ�HVWH�FDVR�VH�GHWHUPLQD�SRU�OD�IRUPXOD���

�

'RQGH��
0

max)
35F =
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3PD[�±�&DUJD�Pi[LPD�VREUH�OD�PXHVWUD�HQ�HO�PRPHQWR�GH�VX�GHVWUXFFLyQ��
)�� iUHD�WUDQVYHUVDO�LQLFLDO�GH�OD�PXHVWUD��
�
(Q�FDVR�GHO�HQVD\R�KDEHUVH�UHDOL]DGR�FRQ�PXHVWUDV�FX\D�UHODFLyQ�K�G�����VH�UHFRPLHQGD�SDUD�HO�FiOFXOR�GH�5�F OD�
VLJXLHQWH�IRUPXOD� �

0

max’

27

9

27

9

)K
G

3
K
G

55 &
&






 +

=
+

=

�
'RQGH��
5� ± UHVLVWHQFLD�GH�OD�URFD�FXDQGR�OD�PXHVWUD�WLHQH�XQD�UHODFLyQ� GK LJXDO�D����
K ±�DOWXUD�GH�OD�PXHVWUD��
G��GLiPHWUR�GH�OD�PXHVWUD��

’
F5 � UHVLVWHQFLD�GH�OD�URFD�FXDQGR�OD�PXHVWUD�WLHQH�XQD�UHODFLyQ� GK GLVWLQWD�GH���

/RV�PpWRGRV�KDVWD�DKRUD�H[DPLQDGRV�SDUD�OD�GHWHUPLQDFLyQ�GH�OD�UHVLVWHQFLD�D�OD�FRPSUHVLyQ�HQ�XQ�HVWDGR�XQLD[LDO�
VH� UHDOL]DQ� FRQ�PXHVWUDV� GH� IRUPD� UHJXODUHV�� ORV� FXDOHV� SUHVHQWDQ� VXV� YHQWDMDV� HQ� FXDQWR� D� OD� H[DFWLWXG� HQ� HO�
WUDEDMR�� �SHUR� FRPR�HV� IiFLO�FRPSUHQGHU�� � VX� �DSOLFDFLyQ� UHTXLHUH� GHGLFDU�XQ�JUDQ� WLHPSR�D� OD�SUHSDUDFLyQ�GH� ODV�
PXHVWUDV��$GHPiV�GH�HVWR��KD\�PXFKRV�FDVRV�HQ�TXH�ODV�URFDV�SRU�VXV�FDUDFWHUtVWLFDV�SURSLDV�VRQ�PX\�GLItFLOHV�GH�
SUHSDUDU��R�VHD��GH�GDUOH�XQD�IRUPD�JHRPpWULFD�GHILQLGD��(V�SRU�HVWDV�UD]RQHV��TXH�HQ�ORV�~OWLPRV�DxRV�KDQ�HVWDGR�
UHFLELHQGR� XQD� JUDQ� GLIXVLyQ� ORV� PpWRGRV� GH� GHWHUPLQDFLyQ� GH� ORV� tQGLFHV� GH� UHVLVWHQFLD�� � XWLOL]DQGR� PXHVWUDV�
VHPLUUHJXODUHV�H� LUUHJXODUHV�� �(Q�SULPHU� WHUPLQR��YDPRV�D�YHU�EUHYHPHQWH�HO�PpWRGR�GH�HQVD\R�D� OD� �FRPSUHVLyQ��
XWLOL]DQGR�PXHVWUDV�LUUHJXODUHV��(VWH�PpWRGR�FRPR�\D�PHQFLRQDPRV���HV�PHQRV�H[DFWR�TXH�ORV�YLVWRV�DQWHULRUPHQWH�
\ VH� XWLOL]D� JHQHUDOPHQWH� FXDQGR� OD� URFD� SUHVHQWD� JULHWDV�� SODQRV� GH� H[IROLDFLyQ� � X� RWURV� GHELOLWDPLHQWRV�
HVWUXFWXUDOHV�� R� FXDQGR� OD� FDQWLGDG� GH� URFDV� TXH� VH� GHEH� HQVD\DU� � HV� PX\� SHTXHxD� \� VH� KDFH� PX\� GLItFLO� OD�
SUHSDUDFLyQ�GH�PXHVWUDV�UHJXODUHV��(O�PpWRGR�FRQVLVWH�HQ�OD�GHVWUXFFLyQ�GH�ODV�PXHVWUDV�HQ�OD�SUHQVD��ODV�FXDOHV�VH�
SUHSDUDQ�SXOLHQGR�VRODPHQWH�GRV�FDUDV�SDUDOHODV�VREUH� ODV�FXDOHV�YDQ�D�DFWXDU� ORV�SODWRV�GH� OD�SUHQVD��PLHQWUDV�
SHUPDQHFHQ� ODV�RWUDV�FDUDV�GH� ODV�PXHVWUDV� WDO� \�FRPR�VH�REWXYLHURQ�GHO� WHVWLJR�R�GHO�PRQROLWR�GH� URFD��3DUD�HO�
HQVD\R�VH�GHEHQ�WRPDU�PXHVWUDV�FRQ�XQD� UHODFLyQ�HQWUH�OD�GLPHQVLyQ�PD\RU�FRQ�UHVSHFWR�D�OD�GLPHQVLyQ�PHQRV��
QXQFD�PD\RU�GH����/D�GLPHQVLyQ�PtQLPD�GH�OD�PXHVWUD��QR�GHEH�VHU�PHQRU�TXH����PP��PLHQWUDV�TXH�OD�PD\RU�QR�
GHEH�H[FHGHU�GH�����PP��



Evaluación Ingeniero Geológica del Yacimiento Mariel 
Aplicado al proceso Minero 

 

Autor: Ariesky Martínez Figueredo           
 
Tutor: Dr. Yuri Almaguer Carménate. 

25

)LJXUD������(QVD\RV�GH�URFDV�D�OD�FRPSUHVLyQ�FRQ�PXHVWUDV�VHPLUUHJXODUHV�
3DUD�JDUDQWL]DU�OD�DSOLFDFLyQ�SODQD�GH�OD�SUHQVD�D�OD�PXHVWUD��HO�SDOWR�VXSHULRU�GH�OD�SUHQVD�GHEH�SRVHHU�XQ�DSR\R�
HVIpULFR��VH�GHEH�EXVFDU�D�VLPSOH�YLVWD�TXH�HO�FHQWUR�GH�HVWH�DSR\R�FRLQFLGD�FRQ�HO�FHQWUR�GH�OD�PXHVWUD��(Q�HVWH�
FDVR��HO�OtPLWH�GH�OD�UHVLVWHQFLD�D�OD�FRPSUHVLyQ�VH�FDOFXOD�SRU�OD�VLJXLHQWH�IRUPXOD���

DEK
E
35&






 +

=
2

7

8

'RQGH��
3 ±�&DUJD�GH�GHVWUXFFLyQ��.J��
K ���$OWXUD�GH�OD�PXHVWUD��FP��
D ±�DQFKR�PHGLR�GH�OD�PXHVWUD��FP��
E ±�ODUJR�PHGLR�GH�OD�PXHVWUD��FP��
(Q� WDQWR� HO�PpWRGR�GH� GHWHUPLQDFLyQ� GH� OD� UHVLVWHQFLD� D� OD� FRPSUHVLyQ�� SDUWLHQGR� GH�PXHVWUDV� LUUHJXODUHV�� HV� HO�
PpWRGR�PiV�VLPSOH�\�HV�~WLO�HQ�HO�FDVR�GH�HQVD\R�GH�URFDV�IXHUWHV���3DUD�HO�HQVD\R�VH�XWLOL]DQ�SHGD]RV�GH�URFD�HQ�
ORV�FXDOHV�VXV�WUHV�GLPHQVLRQHV�SHUSHQGLFXODUHV�QR�GHEHQ�GLIHUHQFLDUVH�HQWUH�VL�HQ�PDV�GH�����YHFHV��(O�HQVD\R�VH�
UHDOL]D�FRORFDQGR�OD�PXHVWUD�HQWUH�ODV�FDUDV�SODQDV�GH�XQD�SUHQVD��FRQ�XQD�UHODFLyQ�GH�DSOLFDFLyQ�GH�OD�FDUJD�GH���·�
��� min

PP � /D�PXHVWUD�VH�FRORFD�GH�WDO�IRUPD��TXH�HO�ODGR�PD\RU�VH�FRORFD�D�OR�ODUJR�GH�OD�OtQHD�GH�DSOLFDFLyQ�GH�
ORV�HVIXHU]RV��(Q�HO�FiOFXOR�GH�5& VH�WRPD�HO�YDORU�GH�GHVWUXFFLyQ�GH�OD�FDUJD��6H�UHFRPLHQGD�HQVD\DU�GH����D����
PXHVWUDV��
�
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)LJXUD������(QVD\R�GH�OD�URFD�D�FRPSUHVLyQ�FRQ�PXHVWUDV�LUUHJXODUHV��
/D�UHVLVWHQFLD�D�OD�FRPSUHVLyQ�VH�GHWHUPLQD�SRU�OD�VLJXLHQWH�H[SUHVLyQ���

3
2

3
2 





== J39

35 9
&

γ

'RQGH��
�3�±�HVIXHU]R�GH�GHVWUXFFLyQ��.J��
9 ±�YROXPHQ�GH�OD�PXHVWUD��FP����

9γ � SHVR�YROXPpWULFR�GH�OD�URFD�� 3FPJ
J ±�SHVR�PHGLR�GH�OD�PXHVWUD��J��
6REUH� HVWH� PpWRGR� GH� GHWHUPLQDFLyQ� GH� OD� UHVLVWHQFLD� D� OD� FRPSUHVLyQ� HV� QHFHVDULR� DFODUDU� TXH� ORV� UHVXOWDGRV�
REWHQLGRV� GH� ORV� HQVD\RV� SRU� HVWH�PpWRGR� VRQ�PiV� FHUFDQRV� SRU� VX� QDWXUDOH]D� D� YDORUHV� GH� OD� UHVLVWHQFLD� D� OD�
WUDFFLyQ��TXHVR�D�OD�UHVLVWHQFLD�D�OD�FRPSUHVLyQ��(V�SRU�HVWH�PRWLYR�TXH�HVWH�PpWRGR�VH�FRQVLGHUD�DFWXDOPHQWH�XQD�
IRUPD�LQGLUHFWD�GHO�FiOFXOR�GH�OD�UHVLVWHQFLD�D�OD�WUDFFLyQ���
5HVLVWHQFLD�D�OD�WUDFFLyQ��
(VWH� HV� XQR� GH� ORV� tQGLFHV� SULQFLSDOHV� XVDGRV� HQ� OD� HYDOXDFLyQ� GH� OD� UHVLVWHQFLD� GH� ODV� URFDV�� (O� OLPLWH� G� OD�
UHVLVWHQFLD� D� OD� WUDFFLyQ� SXHGH� VHU� GHWHUPLQDGR� XWLOL]DQGR� GLVWLQWRV�PpWRGRV�� DVt� FRPR� WDPELpQ� VH� SXHGHQ� XVDU�
PXHVWUDV� GH� IRUPDV� UHJXODUHV�� VHPLUUHJXODUHV� H� LUUHJXODUHV�� (Q� SULPHU� OXJDU� YDPRV� D� DQDOL]DU� HO� PpWRGR� � GH�
GHWHUPLQDFLyQ�GHO� OtPLWH�GH�OD�UHVLVWHQFLD�D� OD� WUDFFLyQ�SRU�HO�PpWRGR�FRQRFLGR�FRPR�HO�GH�WUDFFLyQ�GLUHFWD���(Q�XQ�
FRPLHQ]R�WRGRV�ORV�H[SHULPHQWRV�HQFDPLQDGRV�D�GHWHUPLQDU�HO� OLPLWH�GH�UHVLVWHQFLD�D� OD�WUDFFLyQ�57 VH�UHDOL]DEDQ�
SRU�HVWH�PpWRGR��SDUD�HO�FXDO�VH�XWLOL]DQ�PXHVWUDV��GH�FRQILJXUDFLyQ�JHRPpWULFD�UHJXODU���ODV�FXDOHV�VH�FRORFDQ�HQ�OD�
PDTXLQD�GH�WUDFFLyQ��/DV�IRUPDV�GH�ODV�PXHVWUDV�SDUD�OD�UHDOL]DFLyQ�GH�HVWH�HQVD\R���SXHGHQ�VHU�PX\�YDULDGDV����
/D�UHVLVWHQFLD�D�OD�WUDFFLyQ��57� FXDQGR�VH�XWLOL]D�HVWH�PpWRGR�GH�GHWHUPLQD�SRU�OD�VLJXLHQWH�H[SUHVLyQ��
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)
357 =

'RQGH��
3 ±�IXHU]D�Pi[LPD�GH�UXSWXUD��NJ��
) ±�VHFFLyQ�WUDQVYHUVDO�LQLFLDO�GH�OD�PXHVWUD��FP�

(Q�HVWH�PpWRGR��OR�PiV�GLItFLO�FRQVLVWH�HQ�OD�SUHSDUDFLyQ�GH�ODV�PXHVWUDV����TXH�FRPR�VH�SXHGH�DSUHFLDU�HQ�HO�JUDILFR�
DQWHULRU�� WLHQH� IRUPDV� EDVWDQWH� FRPSOHMDV� \� TXH� H[LJH� JUDQ� WUDEDMR� HQ� VX� SUHSDUDFLyQ�� $� FRQWLQXDFLyQ�� YDPRV� D�
DQDOL]DU�OD�GHWHUPLQDFLyQ�GHO�OtPLWH�GH�UHVLVWHQFLD�D�OD�WUDFFLyQ�XVDQGR�HO�PpWRGR�GH�IOH[LyQ��6HJ~Q�HVWH�PpWRGR��OD�
PXHVWUD�GHEH��WHQHU�IRUPD�DODUJDGD�FRQ�VX�VHFFLyQ�WUDQVYHUVDO���FLUFXODU�R�UHFWDQJXODU��(VWH�PpWRGR�HQ�OR�VLJXLHQWH��
OD�PXHVWUD�� GH� OD� IRUPD� DQWHULRUPHQWH� H[SUHVDGD�� VH� FRORFD� VREUH� GRV� DSR\RV� \� VREUH� HOOD� VH� HMHUFH� XQD� FDUJD�
FRQFHQWUDGD�HQ�VX�SXQWR�PHGLR��/DV�GLPHQVLRQHV�TXH�VH�UHFRPLHQGDQ�SDUD�OD�PXHVWUD�VRQ�ODV�VLJXLHQWHV��

�
)LJXUD�����(QVD\R�GH�OD�URFD�D�OD�WUDFFLyQ�SRU�HO�PpWRGR�GH�IOH[LyQ��
$OWXUD�K�±�VLHPSUH�PD\RU�TXH����PP�

$QFKR�E�±� 



0,1

5,0

K��SHUR�QXQFD�PD\RU�TXH����PP��
/RQJLWXG�O�±�VLHPSUH�PD\RU�R�LJXDO�D��K��
(O�OtPLWH�GH�OD�UHVLVWHQFLD�D�OD�WUDFFLyQ�VH�GHWHUPLQD�SRU�OD�FRQRFLGD�IRUPXOD��

2

6

DEK
05 U

7 =

'RQGH��
$ ��FRHILFLHQWH�GH�IOH[LyQ�

0U ± PRPHQWR�IOHFWRU�GH�GHVWUXFFLyQ�� 2FPNJ
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/D�GLILFXOWDG�SULQFLSDO�GH�HVWH�PpWRGR�FRQVLVWH�HQ�OD�SUHSDUDFLyQ�GH�ODV�PXHVWUDV���DVt�FRPR�OD�FDQWLGDG�GH�WHVWLJRV�
QHFHVDULRV�SDUD�VX�HODERUDFLyQ��
$ FRQWLQXDFLyQ�SDVDPRV�D�KDEODU�GHO�PpWRGR��GH�GHWHUPLQDFLyQ�GHO�OtPLWH�GH�OD�UHVLVWHQFLD�D�OD�WUDFFLyQ��OODPDGR�GHO�
%UDVLO��(VWH�PpWRGR�FRQVLVWH�HQ�HQVD\DU�XQD�PXHVWUD�GH�IRUPD�FLOtQGULFD�TXH�KD�VLGR�DFRVWDGD�HQWUH�ORV�SODWRV�GH�
XQD�SUHQVD�SDUD�VRPHWHUOD�D�FDUJD���

�
)LJXUD������(QVD\R�GHO�PpWRGR�D�OD�WUDFFLyQ�SRU�HO�PpWRGR�EUD]LOLDQR��
(O�OtPLWH�GH��UHVLVWHQFLD�D�OD�WUDFFLyQ�VH�UHFRPLHQGD�FDOFXODU�VHJ~Q�OD�VLJXLHQWH�H[SUHVLyQ��

2637,0
2

FPNJ
GO
3

GO
357 ≈=

π
'RQGH���
3 ±�HVIXHU]R�GH�GHVWUXFFLyQ��
G ±�GLiPHWUR�GH�OD�PXHVWUD��
O ±�ORQJLWXG�GH�OD�PXHVWUD��
�

������(WDSD�,,,�GH�*DELQHWH��
(Q�OD�HWDSD�GH�JDELQHWH�VH�SURFHVy�OD�LQIRUPDFLyQ�REWHQLGD�HQ�ODV�HWDSDV�HPSOHDQGR��GLYHUVRV�VRIWZDUH���
6RIWZDUH��HPSOHDGR�HQ�HO�SURFHVDPLHQWR�GH�OD�LQIRUPDFLyQ�

��� 'LGJHU���
��� 6XUIHU���
��� ',36�9��
��� $UFNYLHZ�
��� +RMD�GH�FiOFXOR�GH�0LFURVRIW�([FHO��
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&RQ� OD� D\XGD� GH� HVWRV� VRIWZDUHV� VH� FRQIHFFLRQDURQ� �PDSDV�� SODQRV�� \� SHUILOHV�� 3DUD� HOOR� SULPHUR� VH� SURFHGLy� D�
GLJLWDOL]DU� ODV� FDUWDV� WRSRJUiILFDV� H[LVWHQWHV� GH� OD� ]RQD� GH� WUDEDMR� FRQ� D\XGD� GHO� VRIWZDUH�'LGJHU� ��� 3DUD� OD�
GLJLWDOL]DFLyQ�SULPHUR�VH�SURFHGLy�D�FDOLEUDU�OD�LPDJHQ�GH�ODV�FDUWDV�WRSRJUiILFDV��GLFKD�FDOLEUDFLyQ�FRQVLVWH�HQ�XELFDU�
FRPR�PtQLPR�WUHV�SXQWRV�ORV�FXDOHV�QR�VH�HQFXHQWUHQ�HQ�OtQHD�UHFWD��R�VHD��(VWpQ�GLVWULEXLGRV�GH�IRUPD�WULDQJXODU�HQ�
OD� LPDJHQ�� D� ORV� FXDOHV� VH� OHV� HVSHFLILFD� ODV� FRRUGHQDGDV�;<�� ODV� FXDOHV� HO� VRIWZDUH� WRPDUD� GH� UHIHUHQFLD� SDUD�
SRVWHULRUPHQWH�FRPHQ]DU�D�GLJLWDOL]DU�FDGD�LVROLQHD�GH�ODV�FDUWDV�WRSRJUiILFDV��HQ�GRQGH�D�FDGD�XQD�GH�HOODV�VH�OH�
DVLJQD�HO�QRPEUH�\�ORV�GDWRV�GHVFULSWLYRV�TXH�OD�LGHQWLILFDQ�FRPR��ODV�FRRUGHQDGDV�;<�ODV�FXDOHV�DVXPH�SXHVWR�TXH�
\D�HO�GRFXPHQWR�HVWD�FDOLEUDGR��\�OD�FRWD��=��HVWH�YDORU�HV��LQWURGXFLGR�PDQXDOPHQWH�SRU�HO�XVXDULR�HQ�FDGD�LVROLQHD��
DGHPiV�VH�OH�HVSHFLILFD��HO�HVWLOR��GH�OtQHD���HO�FRORU�\�OD�DQFKXUD�R�JURVRU�GH�OD�OtQHD���)LJXUD���������

)LJXUD��������3URFHVR�GH�GLJLWDOL]DFLyQ��HPSOHDQGR�',*(5����
�
&RQ�HVWRV�GDWRV�LQFOXLGRV�HQ�FDGD�LVROLQHD�TXH�FRQIRUPD�ODV�FDUWDV�WRSRJUiILFDV�VH�REWLHQH�XQD�EDVH�GH�GDWRV�GLJLWDO�
FRQ� OD� H[WHQVLyQ� 'LGJHU� )LOHV� �
�SMW��� OD� FXDO�PDV� WDUGH� HV� H[SRUWDGD� \� WUDQVIHULGD� D� ORV� IRUPDWR� 6XUIHU�� � *ROGHQ�
6RIWZDUH�'DWD��
�GDW��R�*ROGHQ�6RIWZDUH�%ODQNLQJ��
�EOQ���
� 3DUD�OD��HODERUDFLyQ�GH�ORV�PDSDV��SODQRV�\�SHUILOHV�HQ��'�\��'�GHO�\DFLPLHQWR�VH�HPSOHR�HO��VRIWZDUH�6XUIHU��� (Q��
HVWH�VRIWZDUH�VH�HPSOHDURQ�GLIHUHQWHV�PpWRGRV��3ULPHUR�TXH�WRGR�VH�FUHR�XQ�DUFKLYR�*ULG��
�JUG��R�$UFKLYR�GH�5HMD�
D SDUWLU�GH� OD�EDVH�GH�GDWRV�H[SRUWDGRV�SRU�HO�'LGJHU����FRQ� ORV� �FXDOHV�VH�JHQHUDUDQ�WRGRV� ORV�PDSDV�\�SHUILOHV�
QHFHVDULRV��3DUD�OD�JHQHUDFLyQ�GH�HVWH��DUFKLYR�*ULG��
�JUG��VH�HPSOHR�HO�PpWRGR�GH�HQUHMDGR�UHFRPHQGDGR�TXH�HV�
HO�NULJLQJ��eVWH�HV�HO�PpWRGR�GHO�HQUHMDGR�SUHGHILQLGR�HV�VHOHFFLRQDGR�\D�TXH�GD�EXHQRV�UHVXOWDGRV�SDUD�OD�PD\RUtD�
GH�ORV�� MXHJRV�GH�GDWRV�;<=��/XHJR�GH�FUHDGR�HO�DUFKLYR�*ULG�VH�SURFHGH�D�OD�JHQHUDFLyQ�GH�PDSDV��DGHPiV�GHO�
HPSOHR�GH�RWURV�PpWRGRV�TXH� WH� SHUPLWH� HO� VRIWZDUH�� XQR�GH� HVWRV�PpWRGRV� � HPSOHDGRV� IXH�6KDGHG�5HOLHI�0DS�
�0DSD�GH�5HOLHYH�6RPEUHDGR���/RV�PDSDV�GH�UHOLHYH�VRPEUHDGRV�VRQ�PDSDV�GHO�UDVWHU�EDVDGRV�HQ�ORV�DUFKLYRV�GH�
OD� UHMD�� (VWRV�PDSDV� XVDQ� ORV� FRORUHV� SDUD� LQGLFDU� OD� RULHQWDFLyQ� ORFDO� � HQ� OD� VXSHUILFLH� GHO� WHUUHQR�� UHODWLYD� D� OD�
GLUHFFLyQ�GH� OD� IXHQWH� OXPLQRVD�GHILQLGD�SRU�HO�XVXDULR��6XUIHU�GHWHUPLQD� OD�RULHQWDFLyQ�GH�FDGD�FHOGD�GH� OD� UHMD�\�
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FDOFXOD� OD� � UHIOH[LyQ� � SXQWXDO� GH� � OD� IXHQWH� OXPLQRVD� � HQ� OD� VXSHUILFLH� GH� OD� UHMD��&RPR� � IXHQWH� OXPLQRVD� � SXHGH�
SHQVDUVH�GH�FRPR�HO�VRO� �EULOOD�HQ�XQD�VXSHUILFLH� WRSRJUiILFD�� /RV�FRORUHV�HQ�XQ�PDSD�GH� UHOLHYH�VRPEUHDGR�VRQ�
EDVDGRV�HQ�OD�UHIOH[LyQ�TXH�PXHVWUH�OD�UHMD��(O�0pWRGR�GHO�6RPEUHDGR�GHWHUPLQD�FyPR�ORV�FRORUHV�VRQ�GLVWULEXLGRV�
UHVSHFWR�D�ODV�FXHVWDV�\�GLUHFFLRQHV�GH�OD�FXHVWD��HO�DVSHFWR��HQFLPD�GH�OD�PDJQLWXG�GHO�PDSD��)LJXUD��������

)LJXUD�������0DSD�GH�5HOLHYH�6RPEUHDGR��6KDGHG�5HOLHI�0DS���HPSOHDQGR�6XUIHU����
3DUD�HO�DQiOLVLV�GH�DJULHWDPLHQWR�GH�OD�URFD�VH�HPSOHR�HO�',36�9���HVWH�VRIWZDUH�QRV�GD�XQD�YLVLyQ�JHQHUDO�GH�FyPR�
VH�HQFXHQWUD�HO�DJULHWDPLHQWR�HQ�DO�iUHD��ORV�SULQFLSDOHV�VLVWHPDV�GH�IDOODV��GLUHFFLyQ�GH�HVWRV��SULQFLSDOHV�IDPLOLDV�
GH�JULHWDV�\�GLUHFFLyQ�GH�HVWDV�\�VH�HODERUDQ�GLDJUDPDV�GH� URVHWD��GLDJUDPD�GH�SRORV��GLDJUDPDV�GH� IDPLOLDV�GH�
JULHWDV��HQWUH�RWURV���)LJXUD��������

)LJXUD�������'LDJUDPD�GH�5RVHWDV��HPSOHDQGR�',36�9���
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&$3Ë78/2�,,,��,17(535(7$&,Ï1�'(�/26�5(68/7$'26�2%7(1,'26�
 

ËQGLFH�GHO�&DSLWXOR�
3.1 Descripción de los puntos de mayor interés en las etapas de trabajo. (2008 Y 2009) 
3.2 Análisis Geológico del Yacimiento   
3.3 Análisis Hidrogeológico 
3.4 Análisis Tectónico 
3.5 Análisis Geomecánico del  Macizo 

,QWURGXFFLyQ�DO�FDSLWXOR�
�(O� SUHVHQWH� FDSLWXOR� PXHVWUD� OD� LQWHUSUHWDFLyQ� GH� ORV� GDWRV� REWHQLGRV� HQ� ODV� HWDSDV� GH� WUDEDMR� DQWHULRUPHQWH�
H[SXHVWDV��DVt� FRPR� OD�FODVLILFDFLyQ�GHO�PDFL]R� URFRVR��3DUD�HOOR�VH�SURFHGH�GH� OD� VLJXLHQWH�PDQHUD��3ULPHUR�VH�
KDFH� XQ� DQiOLVLV� GH� ODV� SDUWLFXODULGDGHV� JHROyJLFDV�� KLGURJHROyJLFDV� \� WHFWyQLFDV� GHO� PDFL]R� URFRVR�� GDQGR� ODV�
SULQFLSDOHV� SURSLHGDGHV� ItVLFR� ±� PHFiQLFDV� GH� ODV� URFDV�� � VH� UHDOL]D� DGHPiV� HO� HVWXGLR� GH� ODV� SULQFLSDOHV�
FDUDFWHUtVWLFDV�GHO�DJULHWDPLHQWR��\�ILQDOPHQWH�VH�SURFHGH�D�OD�FODVLILFDFLyQ�GHVGH�HO�SXQWR�GH�YLVWD�JHRPHFiQLFR�GHO�
PDFL]R�URFRVR��

����'HVFULSFLyQ�GH�ORV�SXQWRV�GH�PD\RU�LQWHUpV�HQ�ODV�HWDSDV�GH�WUDEDMR��������<�������
/(9$17$0,(172�,�
,7,1(5$5,2���
3XQWR���
�;�������������<�������������
'HVFULSFLyQ��
$IORUDPLHQWR� GH� DSUR[LPDGDPHQWH� GH� ��PHWURV� GH� DOWR� \� GH� ��� D� ���PHWURV� GH� ORQJLWXG�� HQ� HO� FXDO� HQ� OD� SDUWH�
VXSHULRU� VH� REVHUYDQ� FDOL]DV� FDYHUQRVDV� GXUDV� FRUDOLQDV� ODV� FXDOHV� HYLGHQFLDQ� OD� LQIOXHQFLD� GH� ORV� SURFHVRV� GH�
HURVLyQ�\D� TXH� OD� URFD� VH�HQFXHQWUD�FDUVFLILFDGD�GRQGH� ODV�FDYHUQDV�X� RTXHGDGHV�HVWiQ� UHOOHQDV�GH�XQ�PDWHULDO�
SDUGR�URML]R�PX\�SOiVWLFR��$UFLOOD�SDUGD�URML]D���HQ�DOJXQRV�SXQWRV��VH�REVHUYR�SUHVHQFLD�GH�EUHFKDV�� OD�URFD�HQ�OD�
SDUWH� VXSHULRU� GH�HVWD� URFD�VH�HQFXHQWUD� FXELHUWD�FRQ�DUEXVWRV�\� iUEROHV��HVWDV� URFDV� VH�HQFXHQWUDQ�HQ� OD�SDUWH�
VXSHULRU� GH� WDOXG��+DFLD� OD� EDVH� GHO� WDOXG� VH� SXHGH� REVHUYDU� OD� SUHVHQFLD� GH� ODV� URFDV�PDUJRVDV� �ILJXUD� ����� HO�
FRQWDFWR�HQWUH�HOODV�HV�HVWUDWLJUiILFR���
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)LJXUD�����&DOL]D�'XUD�FRQ�SUHVHQFLD�GH�FDUVR��
(Q� HVWH� SXQWR� VH� PLGLHURQ� ��� PHGLFLRQHV� GH� HOHPHQWRV� GH� \DFHQFLD�� D� ORV� FXDOHV� VH� OHV� UHDOL]y� XQ� DQiOLVLV�
HVWDGtVWLFR�� (VWDV� &DOL]DV� FDYHUQRVDV� GXUDV� FRUDOLQDV� FRQ� SUHVHQFLD� GH� FDUVR� VH� SXHGHQ� HQFRQWUDU� HQ� OD� SDUWH�
VXURHVWH�GHO�%DQFR���\�����HQ�OD�SDUWH�1RURHVWH�GHO�%DQFR���\�KDFLD�OD�SDUWH�QRUHVWH�GH�ORV�%DQFR���\����\�VLHPSUH�
HQ�OD�SDUWH�VXSHULRU�GH�OR�WDOXGHV��
�
/(9$17$0,(172�,�
,7,1(5$5,2���
3XQWR�����
;����������������<�������������
'HVFULSFLyQ��
7DOXG�FRQ���PHWURV�GH�DOWXUD�HQ�HO�FXDO�VH�REVHUYDQ�KDFLD�OD�SDUWH�VXSHULRU�ODV�FDOL]DV�PDUJRVDV�PDV�GXUDV��HVWDV�
URFDV�SUHVHQWDQ�XQ� FRORU� TXH�YDULD� GH�JULV� FODUR�D� EODQFR� \�VH� OHV� SRGtD�YHU� FLHUWD� WRQDOLGDG�DPDULOOHQWD�� � HQ� ODV�
FXDOHV�HV�PX\�QRWDEOH�XQDV�RTXHGDGHV�GH�DOUHGHGRU�GH���PHWUR�GH�GLiPHWUR��HVWDV�VH�HQFRQWUDEDQ�UHOOHQDV�GH�XQ�
PDWHULDO�SDUGR� URML]R�PX\�SOiVWLFR�� ODV�FDSDV�GH�HVWDV� URFDV�WHQtDQ�XQ�D�SRWHQFLD�TXH�YDULDED�GH����D����FP��(Q�
WLHPSRV� GH� OOXYLD� KDFLD� OD� EDVH� GHO� WDOXG� VH� SRGtD� REVHUYDU� TXH� VH� DFXPXODED� DJXD� HQ� JUDQ� FDQWLGDG�� (Q� HO�
\DFLPLHQWR�HVWDV�URFDV�DIORUDQ��HQ�OD�SDUWH�VXUHVWH�GHO�%DQFR����HQ�OD�SDUWH�VXURHVWH�\�FHQWUR�GHO�%DQFR����HQ�FDVL�XQ�
�����HO�%DQFR���\�HQ�OD�SDUWH�QRURHVWH�\�QRUHVWH�GH� ORV�%DQFRV���\����\�VLHPSUH�SRU�GHEDMR�GH�ODV�FDOL]DV�GXUDV�
FRUDOLQDV�FRQ�SUHVHQFLD�GH�FDUVR���
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)LJXUD�����2TXHGDG�FiUVWLFD�UHOOHQD�GH�DUFLOOD�SDUGD�URML]D�HQ�ODV�FDOL]DV�PDUJRVDV�PiV�GXUDV��
�
/(9$17$0,(172�,�
,7,1(5$5,2���
3XQWR����
;�������������<�������������
'HVFULSFLyQ��
7DOXG�FRQ�DSUR[LPDGDPHQWH����PHWURV�GH�DOWXUD�\����PHWURV�GH�ODUJR�HQ�HO�FXDO�VH�REVHUYD�XQD�URFD�GH�FRORU�JULV�
RVFXUR��HQ�OD�FXDO�VH�SXHGH�REVHUYDU�OD��SUHVHQFLD�GH�SHTXHxRV�JUDQRV�GH�SLULWD��$UFLOOD�JULV���HVWD�URFD�VH�HQFXHQWUD�
PX\�IUDFWXUDGD��HQ�ODV�FXDOHV�ODV�FDSDV�WLHQHQ�XQD�SRWHQFLD�TXH�YDULD�GHVGH���PP��D����FP��(Q�HVWD�]RQD�QR�VH�
REVHUYR�SUHVHQFLD�GH�IyVLOHV��(Q�OD�SDUWH�VXSHULRU�GH�HVWH�WDOXG�\�KDFLD�HO�QRUHVWH�GH�GLFKR�WDOXG�VH�REVHUYR�TXH�KD\�
YHJHWDFLyQ� �iUEROHV� JUDQGHV�� SDOPDV� UHDOHV� \� RWURV�� DGHPiV� GH� DUEXVWRV��� DGHPiV� GH� REVHUYDUVH� XQD� SHTXHxD�
DFXPXODFLyQ�GH�DJXD�HQ�IRUPD�GH�ODJR���(VWD�URFD�VH�HQFXHQWUD�GLVWULEXLGD�HQ�HO�%DQFR���\�HQ�DOJXQRV�VHFWRUHV�GHO�
%DQFR�����
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)LJXUD�����$UFLOOD�*ULV�%DQFR���
�
/(9$17$0,(172�,,�
,7,1(5$5,2���
3XQWR����
;�������������<�������������
�
'HVFULSFLyQ��
7DOXG� FRQ�DSUR[LPDGDPHQWH� ���PHWURV�GH�DOWXUD�\� DOUHGHGRU� GH����PHWURV� GH� ODUJR�HO� FXDO� WLHQH� XQD� LQFOLQDFLyQ�
FHUFD�GH� OR����JUDGRV��HQ�HO�FXDO�KDFLD� OD�SDUWH�VXSHULRU�GH�HVWH�VH�REVHUYDQ� ODV�FDOL]DV�FRUDOLQDV�GXUDV�FRQ�XQD�
SRWHQWH� FDSD� \� KDFLD� OD� EDVH� ODV� DUFLOODV� SDUGDV� FRQ� FDSDV� TXH� YDUtDQ� GHVGH� ��� D� ��� FP�� $XQTXH� HQ� DOJXQRV�
VHFWRUHV� OD� URFD� VH� REVHUYDED�PX\� ILQDPHQWH� HVWUDWLILFDGD� �'H� �� D� ��PP���� 1R� VH� REVHUYR� SUHVHQFLD� GH� UHVWRV�
IyVLOHV�\�HQ�OD�EDVH�WDPELpQ�VH�REVHUYR�DFXPXODFLRQHV�GH�GH�DJXD��DGHPiV�TXH�HQ�WRGD�HVWD�iUHD�VH�HQFXHQWUD�FRQ�
DEXQGDQWH�YHJHWDFLyQ�TXH�YDULD�GHVGH�3DOPDV�UHDOHV��%DPE~��HWF��7DPELpQ�KD\�TXH�GHVWDFDU�TXH�HQ� OD�EDVH�GHO�
WDOXG� \� SRU� GHEDMR� GH� HVWD� URFD� VH� REVHUYR� OD� SUHVHQFLD� GH� FRQJORPHUDGRV� � \� GH� FDROLQLWD�� (VWD� URFD� VROR� VH�
HQFXHQWUD� HQ� HO� %DQFR� ��� HO� FXDO� DFWXDOPHQWH� HVWD� FHUUDGR� D� OD� PLQHUtD� \D� TXH� HQ� HVWD� ]RQD� H[LVWH� SHOLJUR� GH�
GHVOL]DPLHQWR����
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)LJXUD�����$UFLOOD�3DUGD�HQ�OD�EDVH�GHO�WDOXG�
�
)HQyPHQRV�ItVLFR�*HROyJLFRV�TXH�DIHFWDQ�HO�0DFL]R�5RFRVR�
(Q� HO� iUHD� ORV� IHQyPHQRV� ItVLFRV�JHROyJLFRV� WLHQHQ� XQ� GHVDUUROOR� PRGHUDGR�� /D� HURVLyQ�� GHVSUHQGLPLHQWR�� OD�
PHWHRUL]DFLyQ�\�OD�FDUVWLILFDFLyQ�FXHQWDQ�HQWUH�ORV�GH�PD\RU�LQFLGHQFLD��
(URVLyQ��
6H�FRQRFH�FRPR�HURVLyQ�DO�DUUDQTXH��WUDQVSRUWH�\�GHSRVLFLyQ��GH�ORV�GHWULWRV�URFRVRV�SRU�ORV�DJHQWHV�HQ�PRYLPLHQWR�
TXH� RSHUDQ� HQ� OD� VXSHUILFLH� WHUUHVWUH� �OD� JUDYHGDG�� HO� YLHQWR�� ORV� FXUVR�GH� DJXD� OLTXLGD�� � ODV� RODV� \� ODV� FRUULHQWHV�
PDULQDV���(Q�OD�]RQD�GH�HVWXGLR�VH�PDQLILHVWDQ�]RQDV�GH�PRQWDxDV�GH�EDMD�DOWXUD�HQ�ODV�FXDOHV�HQ�WLHPSRV�OOXYLRVRV�
ODV�DJXDV�PHGLDQWH�VX�HVFXUULPLHQWR�VXSHUILFLDO�DUUDVWUDQ�XQD�PRGHUDGD�FDQWLGDG�GH�PDWHULDO�URFRVR�GHSRVLWiQGROR�
HQ�ODV�]RQDV�EDMDV��
'HVSUHQGLPLHQWR��
/D�IXHU]D�GH�JUDYHGDG�HQ�FRQMXQWR�FRQ�HO�DJULHWDPLHQWR�QDWXUDO�\�HO�SURYRFDGR�SRU� ORV�H[SORVLYRV�TXH�SRVHHQ�ORV�
WDOXGHV� GH� &DOL]DV� SULQFLSDOPHQWH� HQ� HO� %DQFR� �� SURYRFDQ� HO� GHVSUHQGLPLHQWR� GH� EORTXHV� JUDQGHV� \� SHTXHxRV�
IUDJPHQWRV��
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0HWHRUL]DFLyQ��
6H�GHVLJQD�FRQ�HO� WpUPLQR�PHWHRUL]DFLyQ�D� ORV�SURFHVRV�GH�GHVLQWHJUDFLyQ�PHFiQLFD�\� WUDQVIRUPDFLyQ�TXtPLFD�GH�
ORV�PLQHUDOHV�\�URFDV��RULJLQDGDV�SRU�ODV�YDULDFLRQHV�GH�WHPSHUDWXUDV��OD�DFFLyQ�GHO�DJXD��R[LJHQR��iFLGR�FDUEyQLFR��
\ RUJDQLVPRV��
$WHQGLHQGR�D�ORV�IDFWRUHV�TXH�DFW~DQ�VREUH�ODV�URFDV��ORV�UHVXOWDGRV�GH�HVWD�DFFLyQ��ORV�SURFHVRV�GH�PHWHRUL]DFLyQ�
VH�GLYLGHQ�HQ��

• 0HWHRUL]DFLyQ�)tVLFD��
• 0HWHRUL]DFLyQ�4XtPLFD��

'H� PHWHRUL]DFLyQ� ItVLFD� H[LVWHQ� GRV� WLSRV�� 7pUPLFD� \� PHFiQLFD�� /D� WpUPLFD� HVWD� GDGD� SRU� FDPELR� EUXVFR� GH� OD�
WHPSHUDWXUD� OR� TXH� SURYRFD� XQD� GLODWDFLyQ� \� FRQWUDFFLyQ� HQ� ORV� PLQHUDOHV� GH� ODV� URFDV�� \� HVWDV� GLODWDFLRQHV� \�
FRQWUDFFLRQHV��GH�IRUPD�SURORQJDGD�HQ�HO�WLHPSR�SURYRFDQ�OD�URWXUD�GH�OD�URFD���HVWH�FDVR�HV�DSUHFLDEOH�HQ�QXHVWUD�
iUHD�\D�TXH�FRPR��OD�URFD�VH�HQFXHQWUD�GHVSURYLVWD�GH�FXELHUWD�YHJHWDO�UHFLEH�OD�UDGLDFLyQ�VRODU�GLUHFWD�WRGR�HO�GtD�\�
HQ�ODV�QRFKHV�DKt�XQD�FDtGD�GH�WHPSHUDWXUD��
/D�PHWHRUL]DFLyQ�TXtPLFD�HV�HO�UHVXOWDGR�GH�OD�LQWHUDFFLyQ�GH�ODV�URFDV�TXH�IRUPDQ�SDUWH�H[WHULRU�GH�OD�OLWRVIHUD�\�ORV�
HOHPHQWRV�TXtPLFDPHQWH�DFWLYRV��GH�OD�DWPyVIHUD��KLGURVIHUD�\��ELRVIHUD��/D�DFFLyQ�PDV�LQWHQVD�HV�HMHUFLGD�SRU�HO�
R[LJHQR��HO�iFLGR�FDUEyQLFR�\�RWURV�iFLGRV��/RV�SURFHVRV�TXH�VH�GDQ�VRQ��2[LGDFLyQ��+LGUDWDFLyQ�H�+LGUyOLVLV��
/D�R[LGDFLyQ�\�OD�GLVROXFLyQ�VH�SRQHQ�GH�PDQLILHVWR�SUiFWLFDPHQWH�HQ�WRGD�HO�iUHD��(O�SULPHU�SURFHVR�VH�RULJLQD�SRU�
HO�R[LJHQR�GLVXHOWR�HQ�HO�DJXD�\�HQ�PHQRU�JUDGR���SRU�HO�R[LJHQR�GHO�DLUH��(O�VHJXQGR�SURFHVR�HVWD�UHODFLRQDGD�FRQ�
OD� IRUPDFLyQ� GH� FDYLGDGHV� \� RTXHGDGHV� FiUVWLFDV�� � (O� DJXD� HQULTXHFLGD� FRQ� iFLGR� FDUEyQLFR� OLEUH� GLVXHOYH� ODV�
FDOL]DV�� SHUR�� DO� GLULJLUVH� KDFLD� RWUDV� ]RQDV� FRQ� FRQGLFLRQHV� DPELHQWDOHV� GLIHUHQWHV� GH� WHPSHUDWXUD� \� SUHVLyQ��
SUHFLSLWD�FRQ�UHODWLYD�IDFLOLGDG�HO�FDUERQDWR�GH�FDOFLR�TXH�OOHYD�GLVXHOWR���
&DUVWLILFDFLyQ��
(VWH� HV� HO� SURFHVR� )tVLFR�*HROyJLFR�PiV� LPSRUWDQWH� HQ� HO� iUHD� GH� HVWXGLR�� VH� GHVDUUROOD� VREUH� ODV� URFDV� GH� OD�
IRUPDFLyQ� &DSGHYLOD�� OD� TXH� HVWD� FRQVWLWXLGD� FDOL]DV� RUJDQyJHQDV� GH� PDWUL]� ILQD� FRQ� IUDJPHQWRV� GH� FRUDOHV�
VXVFHSWLEOHV�DO�GHVDUUROOR�GH�FDUVR��

����$QiOLVLV�*HROyJLFR�GHO�<DFLPLHQWR���
7HQLHQGR�HQ�FXHQWD�ORV�GDWRV�UHFRSLODGRV�HQ�ODV�HWDSDV�GH�WUDEDMR�DQWHULRUPHQWH�H[SXHVWDV��VH�GHWHUPLQR�TXH��HO�
iUHD�WRWDO�GHO�<DFLPLHQWR�HV�GH�$SUR[LPDGDPHQWH������NP� \ TXH�FDGD�WLSR�OLWROyJLFR�HVWD�GLVWULEXLGR�HQ�OD�FDQWHUD�
GH�OD�VLJXLHQWH�PDQHUD��FDOL]DV��iUHD�DSUR[LPDGD�GH������.P�� OR�FXDO�UHSUHVHQWD�XQ��������GHO�\DFLPLHQWR��DUFLOODV��
WLHQHQ�XQ�iUHD�GH�����.P�� OR�TXH�UHSUHVHQWD�XQ���������FRQJORPHUDGRV��RFXSDQ������.P�� OR�TXH�UHSUHVHQWD�XQ�
�������0DUJDV�RFXSDQ�XQ�iUHD�GH������.P���OR�TXH�UHSUHVHQWD�XQ��������&RPR�VH�SXHGH�REVHUYDU�HQ�OD�ILJXUD�����
%UHYH�FDUDFWHUL]DFLyQ�PDFURVFySLFD�\�PLFURVFySLFD�GH�ODV�OLWRORJtDV�SUHVHQWHV�HQ�HO�\DFLPLHQWR��
�
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$UFLOLWD��DUFLOLWD�FDOFiUHD�GH�FRORU�JULV�KDVWD�JULV�QHJUR��OLPROLWDV�\�PDUJD�JULV�
(VWDV� URFDV�QR�VH�SXHGHQ�GLIHUHQFLDU�PLFURVFySLFDPHQWH�� ODV�FDSDV�FRPSDFWDV�VH�DOWHUQDQ� UiSLGDPHQWH�D�FDSDV�
EODQGDV��(Q�DOJXQDV�SDUWHV�VH�REVHUYDQ�HQ�HVWDV�URFDV�SHTXHxRV�JUDQRV�GH�SLULWD��0LFURVFySLFDPHQWH�OD�HVWUXFWXUD�
GH�HVWDV� URFDV�HV�SHOLWURPyUILFD��HVWDV�FRQWLHQHQ�GH�XQ���D�XQ������GH� UHVLGXRV�RUJiQLFRV����±�����GH�PDWHULDO�
DUHQRVR�DOHXUROtWLFR�\�HQ�DOJXQRV� OXJDUHV�GH��������GH�ELW~PHQHV��/D�PDVD�SULQFLSDO�HV�DUFLOORVD�SUHVHQWD�YLGULR�
YROFiQLFR��HO�WDPDxR�GH�ORV�JUDQRV�HV�GH������KDVWD�����PP���HQ�DOJXQRV�OXJDUHV�VH�REVHUYDQ�JUDQRV�GH�PLQHUDOHV�
PHWiOLFRV�� HQ� ORV� JUDQRV� GH� � FDOL]D� KD\� FDYLGDGHV� TXH� HQ� DOJXQDV� RFDVLRQHV� VH� HQFXHQWUDQ� UHOOHQDV� GH� ySDOR��
,QWHUFDODGDV� HQ� ODV� FDSDV� DQWHULRUPHQWH� GHVFULWDV� KD\� FDSDV�PX\� ILQDV� QXQFD�PD\RUHV� GH� � �� FP��� XQDV� YHFHV�
VLOtFHDV�\�RWUDV�YHFHV�FDOFiUHDV� �%DUNiF�\��+DVFK��/D�+DEDQD�������

)LJXUD�����0XHVWUD�3HTXHxRV�JUDQRV�GH�SLULWD��
�
0DUJDV�FDOFiUHDV�\�FDOL]DV�PDUJRVDV�
(VWDV� URFDV� VRQ� GH� FRORU� JULV�� GXUDV�� VX� HVSHVRU� YDUtD� HQWUH� �� FP�� KDVWD� ���� P�� \DFH� HQ� OD� SDUWH� VXSHULRU�� /D�
HVWUXFWXUD�HV�SHOLWURPyUILFD�\�WLHQH�XQD�FRPSRVLFLyQ�LJXDO�D�OD�GHVFULWD�DQWHULRUPHQWH��SHUR�SUHYDOHFH�OD�FRPSRQHQWH�
FDOFiUHD��HV�GHFLU��IUDJPHQWRV��GH��UHVWRV�GH�RUJDQLVPRV�\�FDOFLWD�SHOLWURPyUILFD��/D�FDOFLWD�VXHOH�HVWDU�UHFULVWDOL]DGD��
(Q�DOJXQRV�OXJDUHV�VH�HQFXHQWUDQ�HVStFXODV�GH�HVSRQMDV�VLOtFHDV���%DUNiF�\��+DVFK��/D�+DEDQD�������
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&RQJORPHUDGRV�
/D�URFD�VH�HQFXHQWUD�IRUPDGD�SRU�PDV�GH�XQ������GH�IUDJPHQWRV�GH�URFDV�SRUILULWD�DQGHVLWD��MDVSHV��FDOL]DV��WXILWDV�
GLDEDVDV� FRQ� FHPHQWR� DUHQRVR�� DGHPiV� VH� HQFXHQWUDQ� JUDQRV� GH� FXDU]R�� SODJLRFODVDV�� HSLGRWD�� IUDJPHQWRV� GH�
PLFDV��SUHGRPLQDQGR�ORV�IUDJPHQWRV�GH�URFDV��(VWRV�SUHVHQWDQ�XQ�WDPDxR�YDULDEOH�GHVGH�����PP���KDVWD���FP����
SUHVHQWDQGR� HQ� OD� JHQHUDOLGDG� IRUPDV� RYDODGDV� �� HO� � FHPHQWR� VH� HQFXHQWUD� IRUPDQGR� SRU� XQ� ILQR� DJUHJDGR�
FDUERQDWLFR� HQ� DOJXQDV� SDUWHV� PH]FODGR� FRQ� XQD�PDVD� GH� FORULWD� GH� FRORU� YHUGH� �(O� FHPHQWR� HV� GH� WLSR� EDVDO��
KRPRJpQHR��0LFURVFySLFDPHQWH�HO�FRQJORPHUDGR�HV�GH�FRORU�YHUGH�\�HQ�DOJXQRV�FDVRV�D]XORVR�FRQ�IUDJPHQWRV�GH�
FRORU�RVFXUR��HO�FHPHQWR�HV�FDUERQDWLFR���%DUNiF�\��+DVFK��/D�+DEDQD��������

)LJXUD�����/HQWH�GH�&RQJORPHUDGR�
0DUJDV�
/D�URFD�HV�GH�FRORU�JULV��JULV�FODUR�\�YHUGH��0LFURVFySLFDPHQWH�HQ�OD�URFD�VH�REVHUYDQ�FDSDV��DOJXQDV�YHFHV�QR�PX\�
ELHQ�GHILQLGRV�GH�VXV�OLPLWHV�\�RWUDV�YHFHV�FRQ�OLPLWHV�DEUXSWRV�GH�FRORU�JULV�FODUR��%DMR�HO�PLFURVFRSLR�VH�YH�TXH�HQ�
OD�FDSD�GH�FRORU�JULV�VH�HQFXHQWUD�XQD�PD\RU�FDQWLGDG�GH�PDWHULDO�DUHQRVR�DOHXUROtWLFR�/D�FDSD�GH�FRORU�JULV�FODUR�
HVWD� �FRPSXHVWD�SRU�XQD�PDVD�TXH�YD�GH�FULSWRFULVWDOLQD�D�JUDQR� ILQR� �������±�������PP���/D�PDVD�SULQFLSDO�HV�
KRPRJpQHD�� JUDQXODU� FRQ� DOJXQDV� YHQLOODV� TXH� WLHQHQ� XQ� DQFKR� GH� �� FP��� � UHOOHQDV� SRU� FDOFLWD� UHFULVWDOL]DGD� �(O�
PDWHULDO�GH�DUHQLVFD�DOHXUROLWLFD�HVWD� UHSUHVHQWDGR�SRU�FXDU]R��SODJLRFODVDV��FORULWD�PRVFRYLWD�DOJXQRV� IUDJPHQWRV�
GH�URFDV�\�SLULWD�VH�HQFXHQWUDQ�HQ�DOJXQDV�SDUWHV�KDVWD�XQ��������%DUNiF�\��+DVFK��/D�+DEDQD�������
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0DUJDV�FDOFiUHDV�
*HQHUDOPHQWH� OD�GLIHUHQFLD�HQWUH�PDUJDV�\�PDUJDV�FDOFiUHDV�HVWD�EDVDGD�HQ� OD�FDQWLGDG�GH� UHVWRV�RUJiQLFRV��/D�
FDQWLGDG�GH�ORV�UHVWRV�SDUD�ODV�PDUJDV�HV�GH�XQ����±�������/DV�PDUJDV�\�PDJDV�FDOFiUHDV�VRQ�SRURVDV���%DUNiF�\��
+DVFK��/D�+DEDQD�������

&DOL]D�FRUDOLQD��
(VWD�URFD�HVWD�FRPSXHVWD�GH�XQ����D�XQ������GH�RUJDQLVPRV��SULQFLSDOPHQWH�GH�UHVWRV�GH�FRUDOHV��/D�IRUPD�GH�ORV�
RUJDQLVPRV�HVWD� SHUIHFWDPHQWH�FRQVHUYDGD�� DOJXQRV�RYRLGDOHV� \�FRUDOHV�� VH�SXHGH�GHFLU� TXH�GHO� ���DO� �����GHO�
FHPHQWR��HV�SHOLWURPyUILFR�FDOFiUHR�GH�FDUiFWHU�EDVDO��DXQTXH�HQ�FLHUWRV�FDVRV�VH�SUHVHQWD�HQ�IRUPD�GH�FRQWDFWRV�H�
LQWHUVWLFLRV� �(O� FHPHQWR� VH� HQFXHQWUD� DOJR� SUHFULVWDOL]DGR�� HQFRQWUiQGRVH� � HQ� pO� FULSWRFULVWDOHV� \� PLFURFULVWDOHV��
�%DUNiF�\��+DVFK��/D�+DEDQD�������

&DOL]D�EODQGD��FDOL]D�PDUJRVD�±�RUJDQyJHQD�UHFULVWDOL]DGD�GH�WH[WXUD�PDVLYD
3UHVHQWD�XQD�FRPSRVLFLyQ�GH�XQ����±������GH�UHVWRV�IyVLOHV�IXQGDPHQWDOPHQWH�SHOiJLFRV�GH�DJXDV�SURIXQGDV���ORV�
UHVWRV�IyVLOHV�SUHVHQWHV�HQ�HVWDV�URFDV�VH�HQFXHQWUDQ�PDO�FRQVHUYDGRV�\�IUDJPHQWDGRV���HO�WDPDxR�GH�GLFKRV�UHVWRV�
HV�PX\�UHJXODU�HQ�WRGD�OD�URFD�\�VRQ�GH������±����PP��
(O� �� �� GHO� PDWHULDO� RUJiQLFR� VH� HQFXHQWUD� GLVHPLQDGR� HQ� WRGD� OD� URFD� HQ� IRUPD� GH� SXQWRV� DLVODGRV� \� PDV�
FRP~QPHQWH�HQ� ILQDV��YHQLOODV��(O�����VRQ�SHTXHxRV�IUDJPHQWRV�DQJXORVRV�\�VXEDQJXORVRV�GH�FXDU]R�\�DOJXQRV�
FULVWDOHV�GH�SODJLRFODVD��(O�WDPDxR�GH�ORV�JUDQRV�HV�GH������PP���%DUNiF�\��+DVFK��/D�+DEDQD�������

&DOL]D�FRPSDFWD�±�SHOLWURPRUILFD�DOJR�UHFULVWDOL]DGD��GH�WH[WXUD�PDVLYD�
6X� FRPSRVLFLyQ� HV� GH� XQ� ��� ±� ��� �� GH� UHVWRV� IyVLOHV� FDOFtWLFRV� GH� YDULDEOHV� IRUPDV� \� WDPDxRV�� ORV� PD\RUHV�
DOFDQ]DQ� �����PP�� (Q� HO� FRQMXQWR� VH� REVHUYDQ� IyVLOHV� FRPR� IRUDPLQtIHURV� SODQFWyQLFRV�� VLHQGR� ORV� ~OWLPRV�PiV�
DEXQGDQWHV��
'HO� ��� DO� ����� HV� FHPHQWR� SHOLWURPyUILFR� FDOFiUHR� � � JHQHUDOPHQWH� UHFULVWDOL]DGR� R� FULSWRFULVWDOLQR� ������PP��� � \�
PLFURFULVWDOLQR������±�����PP���(Q�OXJDUHV�DLVODGRV�VH�REVHUYD�XQD�PD\RU�UHFULVWDOL]DFLyQ�GH�OD�FDOFLWD�GRQGH�VH�KDQ�
IRUPDGR�PHVRFULVWDOHV�� �����±���PP����(O�����HV�PDWHULDO�DUFLOORVR��SDUGR�RVFXUR� ��SRVLEOHPHQWH�GHO�JUXSR�GH� ODV�
FDROLQLWDV� ��HVWH�PDWHULDO�VH�HQFXHQWUD�PH]FODGR�FRQ� OD�FDOFLWD�SHOLWURPyUILFD�\�WDPELpQ�HQWUH� ORV�FRQWDFWRV��GH� ORV�
PHVRFULVWDOHV�GH�FDOFLWD��(O�����HV�PDWHULDO�RUJiQLFR�FDUERQRVR�GH�FRORU�QHJUR��RSDFR�\�HVWD�HQ�IRUPD�GLVHPLQDGD�
HQ�OD�URFD����%DUNiF�\��+DVFK��/D�+DEDQD�������
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)LJXUD������5HSUHVHQWD�XQD�VHFFLyQ�GHOJDGD�UHDOL]D�D�XQD�FDOL]D�EODQGD��HQ�OD�FXDO�VH�REVHUYD�OD�SUHVHQFLD�GH�UHVWRV�IyVLOHV����
6H�GHWHUPLQR�TXH�HQ�HO�\DFLPLHQWR�H[LVWHQ�WUHV�WLSRV�GH�FDOL]DV��HVWDV�VRQ�FDOL]D�FRUDOLQD�OD�FXDO�HVWD�FRPSXHVWD�GH�
XQ����D�XQ������GH�RUJDQLVPRV��SULQFLSDOPHQWH�GH�UHVWRV�GH�FRUDOHV�PX\�ELHQ�FRQVHUYDGRV��FDOL]D�EODQGD�R�FDOL]D�
PDUJRVD�OD�FXDO�SUHVHQWD�XQD�FRPSRVLFLyQ�GH�XQ����±������GH�UHVWRV�IyVLOHV��\�OD�FDOL]D�FRPSDFWD�OD�FXDO�WLHQH�XQD�
FRPSRVLFLyQ�HV�GH�XQ����±������GH�UHVWRV�IyVLOHV�GH�YDULDEOHV�IRUPDV�\�WDPDxRV���
�

3DUD�OD�SUHVHQWH�LQYHVWLJDFLyQ�VH�OHV�UHDOL]y�DQiOLVLV�TXtPLFR�D����PXHVWUDV�HQ�ORV�ODERUDWRULRV�Isacc del Corral;�ODV�
FXDOHV�DUURMDURQ�HO�VLJXLHQWH�UHVXOWDGR���
7DEOD�,,,��$QiOLVLV�TXtPLFR�GH�ODV�PXHVWUDV�WRPDGDV�HQ�ODV�HWDSDV�GH�FDPSR��

7DEOD�GH�$QiOLVLV�4XtPLFR��
1RPEUH�GHO�R[LGR� 6L2� $O�2� )H�2� &D2� 0J2 62� .�2 1D�2 0�6�� 0�$�� 6�.��
(OHPHQWR� 6L� $O� )H� &D� 0J� 6 . 1D� ��� ��� ���
0XHVWUDV� ���� ���� ���� ���� ���� ��� ��� ���� �1RQH� �1RQH� �1RQH�

7 3��0�� 4,75 1,48 0,79 52,94 0,84 0,09 0,21 0,06 2,09 1,87 340,4
6 3��0�� 31,44 8,98 4,16 29,4 1,58 1,14 2,36 0,08 2,39 2,16 29
5 3��0�� 17,01 3,87 2,37 47,12 1,62 1,09 0,22 0,06 2,73 1,63 87,7
4 3��0�� 4,68 1,47 0,8 52,79 0,83 0,09 0,2 0,06 2,06 1,84 343,6
3 3��0�� 12,52 5,93 4,22 42,92 0,5 0,13 0,4 0,05 1,23 1,41 95,8
2 3��0�� 13,35 3,34 1,58 44,64 1,41 0,85 0,86 0,06 2,72 2,11 105,4
1 3�0�� 0,85 0,51 0,29 57,49 0,72 0,23 0 0,06 1,06 1,75 1805,8
� %����� 35,47 26,47 12,87 5,09 0,85 0,37 0,09 1,18 0,90 2,06 3,7
� %����� 43,92 15,93 6,6 10,88 3,55 4,96 3,24 1,25 1,95 2,41 7,45

�� %����� 44,03 18,86 14,64 3,64 4,28 0,38 1,12 1,15 1,31 1,29 2,35
�� %������ 3,22 2,11 1,1 51,55 0,66 0,05 0,03 0,07 1 1,91 421,5
�� %������ 2,67 1,53 0,77 52,38 0,69 0,04 0,06 0,07 1,16 2 535,4

%DViQGRQRV�HQ� ORV� UHVXOWDGRV�TXtPLFRV�REWHQLGRV� \� � WRPDQGR� FRPR� UHIHUHQFLD� OD� FODVLILFDFLyQ�TXH�KDFH�%DUNiF��=ROWDQ�\��+DVFK��-DQ��YHU�7DEOD�,,,����DQH[RV�� GH�FODVLILFDFLyQ�GH�OD�PDWHULD�SULPD�SDUD�FHPHQWR�VH�PXHVWUDQ�HQ�OD�WDEOD�,,,�����
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7DEOD�,,,���&ODVLILFDFLyQ�GH�ODV�PXHVWUDV�DQDOL]DGDV�VHJ~Q�HO�FRQWHQLGR�GH�&D&2��
0XHVWUDV� &RQWHQLGR�GH�&D&2� &ODVLILFDFLyQ�
3��0�� ������ &DOL]D��
3��0�� ������ 0DUJDV�
3��0� ����� &DOL]D�0DUJRVD
3��0�� ������ &DOL]D��
3��0�� ������ 0DUJDV�&DOFiUHDV�
3��0�� ������ &DOL]D�0DUJRVD�
3�0�� ������ &DOL]D�GH�PX\�DOWD�/H\�
%����� ����� $UFLOOD�
%����� ������ $UFLOOD�0DUJRVD�
%����� ����� $UFLOOD�
%������ ������ &DOL]D�
%������ ������ &DOL]D�

����$QiOLVLV�+LGURJHROyJLFR�
$QWHV�TXH�QDGD�VH�GHEH�DFODUDU�TXH�HQ�HO�iUHD�GHO�\DFLPLHQWR�R�FHUFD�GH�HVWD�]RQD��QR�VH�KDQ�UHDOL]DGR�R�QR�VH�
WLHQH�FRQRFLPLHQWR�GH�OD�H[LVWHQFLD�GH�SR]RV�KLGURJHROyJLFRV�TXH�SXHGDQ�DUURMDU��GDWRV�FRQILDEOHV�SDUD�XQD�SRVLEOH�
FODVLILFDFLyQ��GH�pO�R�ORV�DFXtIHURV�SUHVHQWHV�HQ�HO�iUHD���
(O�\DFLPLHQWR�VH�ORFDOL]D�HQ�XQD�]RQD�HOHYDGD�GHO�WHUUHQR��OLPLWDGD�HQ�WRGRV�VXV�ODGRV�\�SRU�XQD�UHG�KLGURJUiILFD�\�OD�
FXHQFD�PDUtWLPD�� VXV� FRQGLFLRQHV� VRQ� GHVIDYRUDEOHV� SDUD� HO� DEDVWHFLPLHQWR� GH� ORV� KRUL]RQWHV� DFXtIHURV� \D� TXH�
DGHPiV�FRQWULEX\HQ�D�XQ�GUHQDMH�LQWHQVR�GH�ODV�URFDV�DFXtIHUDV� 
(Q�OD�FDQWHUD��HQ�HO�IODQFR�RFFLGHQWDO�\�QRUWH�QR�VH�REVHUYD�DIOXHQFLD�GH�DJXD��/DV�DJXDV�VXEWHUUiQHDV�VH�PXHYHQ�
HQ�OD�GLUHFFLyQ�QRUWH�KDFLD�OD� LQPHUVLyQ�GHO�QRUWH�GH�OD�HVWUXFWXUD��VLQ�HPEDUJR�� OD�]RQD�GH�VDWXUDFLyQ�SULQFLSDO�QR�
DOFDQ]D� OD� ]RQD�GHO� \DFLPLHQWR�\D� TXH� VH�GLULJH�SDUFLDOPHQWH�VLJXLHQGR�HO� UXPER�GHO�EX]DPLHQWR�GH� ODV� DUFLOLWDV��
PDUJDV�\�DUHQLVFDV�TXH�HVWiQ�SRU�GHEDMR�GH�ODV� URFDV�DFXtIHUDV��KDFLD�HO� UtR�0RVTXLWR��DOLPHQWiQGROR�\�FRUULHQGR�
SRU�XQD�GHSUHVLyQ�GHO�UHOLHYH�KDVWD�HO�YDOOH�GHO�5tR�%RQJR�\�OD�%DKtD�GHO�0DULHO����9HU�)LJXUD�����DQH[RV��

����$QiOLVLV�7HFWyQLFR�
/D�]RQD�HVWD�DIHFWDGD�SRU�VLVWHPDV�GH�IDOODV�FDUDFWHUL]DGDV�GH�DFXHUGR�D�HO�UXPER�GH�ODV�PLVPD��VLVWHPD�GH��IDOODV�
ORQJLWXGLQDOHV�FRQ�XQD��GLUHFFLyQ�1�6�\�VLVWHPD�GH�IDOODV�WUDQVYHUVDOHV�GH�GLUHFFLyQ�12�6(�\�62�1(��/D�DOWXUD�GHO�
VDOWR�GH�HVWDV�IDOODV�DOFDQ]D�GH���D����P��7HFWyQLFDPHQWH�HO�\DFLPLHQWR�HVWi�IXHUWHPHQWH�DIHFWDGR��VREUH�WRGR�ORV�
HVWUDWRV�GHO�&UHWiFLFR�6XSHULRU���9HU�ILJXUD������$QH[RV��

������$QiOLVLV�GHO�DJULHWDPLHQWR�
 
&RPSRUWDPLHQWR�GH�ODV�JULHWDV�HQ�HO�PDFL]R�5RFRVR
'H� ODV� PHGLFLRQHV� UHDOL]DGDV� HQ� HO� PDFL]R� URFRVR� GH� OD� FDQWHUD� VH� REWXYR� TXH� ODV� JULHWDV� VH� DJUXSDQ�
IXQGDPHQWDOPHQWH�GH�GRV�D� WUHV� VLVWHPDV��PD\RUPHQWH� VLQ� QLQJ~Q� WLSR�GH� UHOOHQR�� /RV�SODQRV�GH� ODV� JULHWDV� VRQ�
OLJHUDPHQWH�RQGXODGDV�\� SODQDV�� SUHGRPLQDQGR�DEHUWXUDV�GH��� D���PP���HVWDV�VRQ�SRU� OR� JHQHUDO� FRQWLQXDV�� FRQ�
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SDUHGHV�RQGXODGD��\�SODQD��SRFD�DIOXHQFLD�GH�DJXD��FRQ�XQ�HVSDFLDPLHQWR�SURPHGLR�GH�����±����FP��6H�UHDOL]DURQ��
FRPR� SURPHGLR� ���� PHGLFLRQHV� GH� ORV� HOHPHQWRV� GH� \DFHQFLD� GH� ODV� URFDV� HQ� ODV� SDUHGHV� GH� ORV� EDQFRV� GH�
H[SORWDFLyQ��ILJXUDV������D�\�E���/RV�YDORUHV�SURPHGLRV��REWHQLGRV�GHO�SURFHVDPLHQWR�HVWDGtVWLFR�GH�HVWRV�GDWRV��VH�
UHSUHVHQWDURQ��FRQ�OD�D\XGD�GHO�VRIWZDUH�SURIHVLRQDO�',36����

)LJXUD������D��'LDJUDPD�GH�GH�SULQFLSDOHV�IDPLOLDV�GH�JULHWDV�HQ�HO�<DFLPLHQWR��
�

)LJXUD������E��'LDJUDPD�GH�URVHWDV�GHO�<DFLPLHQWR��
'H� IRUPD� JHQHUDO� HQ� HO� PDFL]R� URFRVR� HVWiQ� SUHVHQWHV� �� IDPLOLDV� GH� JULHWDV� SULQFLSDOHV� �WDEOD� ,,,���� ODV� FXDOHV�
SUHVHQWDQ�ORV�VLJXLHQWHV�HOHPHQWRV�GH�\DFHQFLD���
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7DEOD�,,,���3ULQFLSDOHV�IDPLOLDV�GH�*ULHWDV�HQ�HO�0DFL]R�5RFRVR��
)DPLOLD (OHPHQWRV�GH�<DFHQFLD
� ������
� �����
� ������

&DOL]DV�GXUD�FRUDOLQD���
'H� ODV�PHGLFLRQHV� UHDOL]DGDV� VH� REWXYR� TXH� ODV� JULHWDV� VH� HQFXHQWUDQ� DJUXSDGDV� IXQGDPHQWDOPHQWH� � HQ� � FLQFR�
IDPLOLDV��PD\RUPHQWH�VLQ�QLQJ~Q�WLSR�GH� UHOOHQR��SHUR�HQ�RFDVLRQHV�DOJXQDV�IUDFWXUDV�VH�HQFXHQWUDQ� UHOOHQD�GH�XQ�
PDWHULDO�DUFLOORVR�GH�FRORU�SDUGR�URML]R��/RV�SODQRV�GH�ODV�JULHWDV�VRQ�OLJHUDPHQWH�RQGXODGDV�\�SODQDV��SUHGRPLQDQGR�
DEHUWXUDV�GH���D����PP��HVWDV�VRQ�SRU�OR�JHQHUDO�FRQWLQXDV��FRQ�SDUHGHV�RQGXODGD��\�SODQD��SRFD�DIOXHQFLD�GH�DJXD��
QRUPDOPHQWH�VH�HQFRQWUDEDQ�K~PHGDV��FRQ�XQ�HVSDFLDPLHQWR�SURPHGLR�GH�����±���FP��ILJXUD������D�\�E��

)LJXUD������D��'LDJUDPD�GH�)DPLOLDV�3ULQFLSDOHV�HQ�&DOL]DV�'XUDV�&RUDOLQDV��
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)LJXUD������E��'LDJUDPD�GH�URVHWDV��
&DOL]DV�0DUJRVD�0iV�'XUD���
'H� ODV�PHGLFLRQHV� UHDOL]DGDV�VH�REWXYR�TXH� ODV�JULHWDV�HVWiQ�DJUXSDGDV�IXQGDPHQWDOPHQWH��HQ��FXDWUR� IDPLOLDV�\�
XQD�RFDVLRQDO��PD\RUPHQWH�VLQ�QLQJ~Q�WLSR�GH�UHOOHQR��SHUR�HQ�RFDVLRQHV�DOJXQDV�JULWDV�VH�HQFXHQWUDQ�UHOOHQD�GH�XQ�
PDWHULDO� DUFLOORVR� GH� FRORU� SDUGR� FODUR�� /RV� SODQRV� GH� ODV� JULHWDV� VRQ� OLJHUDPHQWH� RQGXODGDV�� SUHGRPLQDQGR�
DEHUWXUDV� GH� �� D� �� �PP�� HVWDV� VRQ� SRU� OR� JHQHUDO� FRQWLQXDV��PX\� � SRFD� DIOXHQFLD� GH� DJXD�� \� HQ� RFDVLRQHV� VH�
REVHUYDEDQ�DOJXQDV��K~PHGDV��FRQ�XQ�HVSDFLDPLHQWR�SURPHGLR�GH�������FP��ILJXUD������D�\�E���

)LJXUD������D��'LDJUDPD�GH�)DPLOLDV�3ULQFLSDOHV�HQ�&DOL]DV�0DUJRVDV�PDV�GXUDV��
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)LJXUD�������E��'LDJUDPD�GH�URVHWDV��
�
&DOL]DV�0DUJRVDV�
'H�ODV�PHGLFLRQHV�UHDOL]DGDV�VH�REWXYR�TXH�ODV�JULHWDV�HVWiQ�DJUXSDGDV�IXQGDPHQWDOPHQWH��HQ��WUHV�IDPLOLDV�\�XQD�
RFDVLRQDO��PD\RUPHQWH� VLQ�QLQJ~Q� WLSR�GH� UHOOHQR�� SHUR�HQ�RFDVLRQHV�DOJXQDV�JULWDV� VH�HQFXHQWUDQ� UHOOHQD�GH�XQ�
PDWHULDO�DUFLOORVR�GH�FRORU�SDUGR��/RV�SODQRV�GH�ODV�JULHWDV�VRQ�OLJHUDPHQWH�RQGXODGDV��SUHGRPLQDQGR�DEHUWXUDV�GH���
D �� �PP��HVWDV�VRQ�SRU� OR�JHQHUDO�FRQWLQXDV��PX\��SRFD�DIOXHQFLD�GH�DJXD��HQ�RFDVLRQHV�VH�REVHUYDEDQ�DOJXQDV��
K~PHGDV��FRQ�XQ�HVSDFLDPLHQWR�SURPHGLR�GH�������FP��ILJXUD������D�\�E���
�
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)LJXUD������D��'LDJUDPD�GH�)DPLOLDV�3ULQFLSDOHV�HQ�&DOL]DV�0DUJRVD��

)LJXUD�����E��'LDJUDPD�GH�URVHWDV��
$UFLOOD�*ULV�
'H�ODV�PHGLFLRQHV�UHDOL]DGDV�VH�REWXYR�TXH�ODV�JULHWDV�DSDUHFHQ�DJUXSDGDV�IXQGDPHQWDOPHQWH��HQ��WUHV�IDPLOLDV�\�
RWUD�RFDVLRQDO��PD\RUPHQWH�VLQ�QLQJ~Q� WLSR�GH� UHOOHQR��/RV�SODQRV�GH� ODV� JULHWDV�VRQ� OLJHUDPHQWH�RQGXODGDV�\�HQ�
DOJXQRV� FDVRV� SODQDV�� SUHGRPLQDQGR� DEHUWXUDV� GH� �� D� �� � PP�� HVWDV� VRQ� SRU� OR� JHQHUDO� FRQWLQXDV�� PX\� � SRFD�
DIOXHQFLD�GH�DJXD��HQ�RFDVLRQHV�VH�REVHUYDEDQ�DOJXQDV��K~PHGDV��FRQ�XQ�HVSDFLDPLHQWR�SURPHGLR�GH���D����FP�
�ILJXUD������D�\�E���
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)LJXUD������D��'LDJUDPD�GH�)DPLOLDV�3ULQFLSDOHV�HQ�$UFLOOD�*ULV��

)LJXUD������E��'LDJUDPD�GH�URVHWDV��
�
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$UFLOOD�3DUGD�
'H�ODV�PHGLFLRQHV�UHDOL]DGDV�VH�REWXYR�TXH�ODV�JULHWDV�DSDUHFHQ�DJUXSDGDV�IXQGDPHQWDOPHQWH��HQ��GRV�IDPLOLDV�\�
XQD� RFDVLRQDO�� PD\RUPHQWH� VLQ� QLQJ~Q� WLSR� GH� UHOOHQR�� /RV� SODQRV� GH� ODV� JULHWDV� VRQ� OLJHUDPHQWH� 3ODQDV��
SUHGRPLQDQGR�DEHUWXUDV�GH���D����PP��HVWDV�VRQ�SRU�OR�JHQHUDO�FRQWLQXDV���HQ�OD�PD\RUtD�VH�HQFXHQWUDQ��K~PHGDV��
FRQ�XQ�HVSDFLDPLHQWR�SURPHGLR�YDUtD�GH���D���FP��ILJXUD������D�\�E���

)LJXUD������D��'LDJUDPD�GH�)DPLOLDV�3ULQFLSDOHV�HQ�$UFLOOD�3DUGD��

)LJXUD������E��'LDJUDPD�GH�URVHWDV���
�
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����$QiOLVLV�*HRPHFiQLFR�GHO��0DFL]R�
/DV�FODVLILFDFLRQHV�JHRPHFiQLFDV�GH�ODV�URFDV�WLHQHQ�DSOLFDFLyQ�HQ�HO�DQiOLVLV�GHO�FRPSRUWDPLHQWR�G�ORV�WDOXGHV��6H�
EDVDQ�HQ�OD�FXDQWLILFDFLyQ�GH�GHWHUPLQDGRV�SDUiPHWURV�TXH�LQIOX\HQ�HQ�OD�HVWDELOLGDG�GH�ORV�WDOXGHV���REWHQLpQGRVH�
XQD�VHULH�GH�tQGLFHV�GH�FDOLGDG���(VWR�SHUPLWH�OD�DSOLFDFLyQ�GH�IyUPXODV�HPStULFDV��TXH�HVWLPDQ�ODV�FDUDFWHUtVWLFDV�
UHVLVWHQWHV�GH�ORV�PDFL]RV�URFRVRV��$FWXDOPHQWH�ORV�VLVWHPDV�GH�FODVLILFDFLyQ�LQWHQWDQ�REWHQHU�tQGLFHV�FXDQWLWDWLYRV�
GH�OD�FDOLGDG�GH�ODV�URFDV��HVWDEOHFLGRV�HQ�OD�EDVH�GH�XQD�VHULH�GH�SDUiPHWURV��TXH�FRQWHPSODQ��OD�UHVLVWHQFLD�GH�OD�
URFD�PDWUL]��GLVSRVLFLyQ�\�HVWDGRV�GH�ODV�GLVFRQWLQXLGDGHV��\�SUHVHQFLD�GH�DJXD���
3DUD� OD� FODVLILFDFLyQ� JHRPHFiQLFD� GHO� PDFL]R� URFRVR� HVFRJLPRV� OD� SURSXHVWD� SRU� 5RPDQD� �������� /D� PLVPD�
FRQVLVWH�HQ�OD�GHWHUPLQDFLyQ�GH�IDFWRUHV�GH�DMXVWH�DGHFXDGRV�SDUD�DSOLFDU�OD�FODVLILFDFLyQ�505�GH�%LHQLDZVNL�D�ORV�
WDOXGHV���
/D�FODVLILFDFLyQ�FRQWLHQH�HOHPHQWRV�FODYHV�SDUD�VX�DSOLFDFLyQ�D�ORV�WDOXGHV��GHQWUR�GH�ORV�FXDOHV�SRGHPRV�FLWDU� OD�
FDUDFWHUL]DFLyQ� JOREDO� GH� OD�PDVD� URFRVD� �LQFOX\HQGR� IUHFXHQFLD�� HVWDGR� \� DJXD� HQ� ODV� MXQWDV��� HYDOXDFLyQ� GH� OD�
GLIHUHQFLD� HQWUH� ORV� UXPERV� GH� OD� FDUD� GHO� WDOXG� \� GH� ODV� IDPLOLDV� SUHGRPLQDQWHV� GH� GLVFRQWLQXLGDGHV� \� GH� OD�
GLIHUHQFLD�HQWUH�ORV�EX]DPLHQWRV�GH�OD�FDUD�GHO�WDOXG�\�GH�ODV�IDPLOLDV�SUHGRPLQDQWHV��\D�TXH�HVD�GLIHUHQFLD�FRQWUROD�
OD�HPHUJHQFLD�GH�ODV�MXQWDV�HQ�OD�FDUD�GHO�WDOXG���FRQGLFLyQ�QHFHVDULD�SDUD�ODV�URWXUDV�SODQDV�\�R�HQ�FXxD��DGHPiV��
FRQVLGHUD�OD�UHODFLyQ�HQWUH�HO�EX]DPLHQWR�GH�ODV�MXQWDV�FRQ�ORV�YDORUHV�QRUPDOHV�GH�OD�IULFFLyQ��SDUD�URWXUDV�SODQDV�
\�R�FXxD��\�UHDOL]D�XQD�FRPSDUDFLyQ�HQWUH�ODV�WHQVLRQHV�WDQJHQFLDOHV��D�OR�ODUJR�GH�ODV�MXQWDV�FRQ�ULHVJR�GH�URWXUD�
SRU�YXHOFR��FRQ�OD�IULFFLyQ�TXH�SXHGH�GHVDUUROODUVH�HQ�HOODV����
������(VWLPDFLyQ�GH�OD�5HVLVWHQFLD�GHO�0DFL]R�5RFRVR��
3DUD� REWHQHU� FULWHULRV� GH� OD� UHVLVWHQFLD� GH� ORV� PDFL]RV� URFRVRV� VH� SXHGH� XVDU� GLIHUHQWHV� FODVLILFDFLRQHV��
JHRPHFiQLFDV� � �tQGLFH� � 505� � GH� � %HQLDZVNL�� � tQGLFH� �4� � GH� � %DUWRQ�� � tQGLFH�565� GH�:LFNKDP�� tQGLFH�50,� GH�
3DOPVWURQ� \� RWURV��� WDPELpQ�DOJXQRV� LQYHVWLJDGRUHV�HPSOHDQ� �FULWHULRV� � FRPR� � HO� �GH� �)DLUKXUVW� � �SDUD� � URFDV� � QR��
DOWHUDGDV���R��HO��GH��/DGDQ\L��\�$UFKDPEDXOW��SDUD�PDFL]RV�PX\�DJULHWDGRV����+RHN��������+RHN��������+RHN����������
(Q��OD��DFWXDOLGDG��VH��HPSOHD��PXFKR��ODV��SURSXHVWDV��GH��+RHN��\��%URZQ���+RHN��������+RHN��������+RHN���������
)XQGDPHQWDGDV�D�SDUWLU�GHO�JUDQ�YROXPHQ�GH�HQVD\RV�\�GH��XQ��VLVWHPD��GH��UHODFLRQHV��PDWHPiWLFDV��TXH��SHUPLWHQ��
REWHQHU��FULWHULRV��VREUH��OD�UHVLVWHQFLD�GHO�PDFL]R����(Q�HO�SUHVHQWH�WUDEDMR�VH�XWLOL]DURQ�ODV�FODVLILFDFLRQHV�54'�GH�
3DOPVWU|P������� \ 505�GH��%HQLDZVNL��
�
&ODVLILFDFLyQ�6HJ~Q�3DOPVWU|P���������
(O�54'�SXHGH�HVWLPDUVH� D� SDUWLU� GHO� SDUiPHWUR� -Y �Q~PHUR� WRWDO� GH� GLVFRQWLQXLGDGHV� SRU�PHWUR� F~ELFR�� VHJ~Q� OD�
VLJXLHQWH�H[SUHVLyQ�54' �����±����
�-Y�
(O�Q~PHUR�WRWDO�GH�GLVFRQWLQXLGDGHV�SRU�XQLGDG�GH�ORQJLWXG�GHILQLGR�PHGLDQWH�HO�SDUiPHWUR���-Y��VH�SXHGH�GHWHUPLQDU�
SRU� HO� Q~PHUR� GH� GLVFRQWLQXLGDGHV� SRU� XQLGDG� GH� ORQJLWXG� FRQVLGHUDQGR� ODV� GLIHUHQWHV� IDPLOLDV� SUHVHQWHV� HQ� HO�
iPELWR�PHGLGR��GH�OD�VLJXLHQWH�PDQHUD�-Y� ��)����)����)Q���
$ FRQWLQXDFLyQ�VH�GHWHUPLQy�HO�54'�SDUD�FDGD�WLSR�GH�URFD��
�
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&ODVLILFDFLyQ�SRU�WLSRV�GH�URFD�
&DOL]DV�&RUDOLQDV�

75,0

88,8

1

5,7

1

48,4

1

75,6

1

35,7

1

11

F

1

F

1

F

1
J

Jv*3,3-115RQD

54321
V

=

++++=

++++=

=

9

9

-
-

))

6HJ~Q�OD�FODVLILFDFLyQ�GHO�WDPDxR�GH�EORTXH�HQ�IXQFLyQ�DO�Q~PHUR�GH�GLVFRQWLQXLGDGHV��7DEOD�,,,���DQH[RV� SRGHPRV�
GHFLU�TXH�HQ�ODV�&DOL]DV�&RUDOLQDV�FRQ�&DUVR�SUHGRPLQDQ�%ORTXHV�0X\�*UDQGHV��

51,112

49,2115

75,0*3,3115

=
−=
−=

54'
54'
54'

$WHQGLHQGR�D�OD�FODVLILFDFLyQ�TXH�KDFH�%DUWRQ��GH�OD�&DOLGDG�GHO�0DFL]R�5RFRVR��7DEOD�,,,��� \�VHJ~Q�ORV�UHVXOWDGRV�REWHQLGRV�SRGHPRV�GHFLU�DILUPDU�TXH�ODV�&DOL]DV�&RUDOLQDV�'XUDV�SRVHHQ�XQD�([FHOHQWH�&DOLGDG��� ��
&DOL]DV�0DUJRVDV�PiV�GXUDV�

29,0

25,14

1

25,14

1

91,12

1

73,14

1

1

F

1

F

1

F

1
J

Jv*3,3-115RQD

4321
V

=

+++=

+++=

=

9

9

-
-

) �

6HJ~Q�OD�FODVLILFDFLyQ�GHO�WDPDxR�GH�EORTXH�HQ�IXQFLyQ�DO�Q~PHUR�GH�GLVFRQWLQXLGDGHV��7DEOD�,,,���DQH[RV� SRGHPRV�
GHFLU�TXH�HQ�ODV�&DOL]DV�0DUJRVDV�PiV�'XUDV�SUHGRPLQDQ�%ORTXHV�0X\�*UDQGHV��

05,114

95,0115

29,0*3,3115

=
−=
−=

54'
54'
54'

$WHQGLHQGR�D�OD�FODVLILFDFLyQ�TXH�KDFH�%DUWRQ��GH�OD�&DOLGDG�GHO�0DFL]R�5RFRVR��7DEOD�,,,��� \�VHJ~Q�ORV�UHVXOWDGRV�REWHQLGRV�SRGHPRV�GHFLU�DILUPDU�TXH�ODV�&DOL]DV�0DUJRVDV�PiV�'XUDV�SRVHHQ�XQD�([FHOHQWH�&DOLGDG��� ��&DOL]DV�0DUJRVDV��

26,0

42,7

1

22,13

1

13,22

1

F

1

F

1

F

1
J

Jv*3,3-115RQD

321
V

=

++=

++=

=

9

9

-
-
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6HJ~Q�OD�FODVLILFDFLyQ�GHO�WDPDxR�GH�EORTXH�HQ�IXQFLyQ�DO�Q~PHUR�GH�GLVFRQWLQXLGDGHV��7DEOD�,,,���DQH[RV� SRGHPRV�
GHFLU�TXH�HQ�ODV�&DOL]DV�0DUJRVDV�SUHGRPLQDQ�%ORTXHV�0X\�*UDQGHV��

16,114

84,0115

26,0*3,3115

=
−=
−=

54'
54'
54'

$WHQGLHQGR�D�OD�FODVLILFDFLyQ�TXH�KDFH�%DUWRQ��GH�OD�&DOLGDG�GHO�0DFL]R�5RFRVR��7DEOD�,,,��� \�VHJ~Q�ORV�UHVXOWDGRV�REWHQLGRV�SRGHPRV�GHFLU�DILUPDU�TXH�ODV�&DOL]DV�0DUJRVDV�SRVHHQ�XQD�([FHOHQWH�&DOLGDG��� ��
$UFLOOD�*ULV��

35,0

5,7

1

06,7

1

07,14

1

F

1

F

1

F

1
J

Jv*3,3-115RQD

321
V

=

++=

++=

=

9

9

-
-

�

6HJ~Q�OD�FODVLILFDFLyQ�GHO�WDPDxR�GH�EORTXH�HQ�IXQFLyQ�DO�Q~PHUR�GH�GLVFRQWLQXLGDGHV��7DEOD�,,,���DQH[RV�
SRGHPRV�GHFLU�TXH�HQ�ODV�$UFLOODV�*ULVHV�SUHGRPLQDQ�%ORTXHV�0X\�*UDQGHV��

86,113

14,1115

35,0*3,3115

=
−=
−=

54'
54'
54'

$WHQGLHQGR�D�OD�FODVLILFDFLyQ�TXH�KDFH�%DUWRQ��GH�OD�&DOLGDG�GHO�0DFL]R�5RFRVR��7DEOD�,,,��� \�VHJ~Q�ORV�UHVXOWDGRV�REWHQLGRV�SRGHPRV�GHFLU�DILUPDU�TXH�ODV�$UFLOODV�*ULVHV�SRVHHQ�XQD�([FHOHQWH�&DOLGDG��� ��
$UFLOOD�3DUGD��

88,1

00,1

1

33,5

1

F

1

F

1
J

Jv*3,3-115RQD

21
V

=

+=

+=

=

9

9

-
-

�

6HJ~Q�OD�FODVLILFDFLyQ�GHO�WDPDxR�GH�EORTXH�HQ�IXQFLyQ�DO�Q~PHUR�GH�GLVFRQWLQXLGDGHV��7DEOD�,,,���DQH[RV� SRGHPRV�
GHFLU�TXH�HQ�ODV�$UFLOODV�3DUGDV�SUHGRPLQDQ�%ORTXHV�*UDQGHV��

08,111

92,3115

88,1*3,3115

=
−=
−=

54'
54'
54'

$WHQGLHQGR�D�OD�FODVLILFDFLyQ�TXH�KDFH�%DUWRQ��GH�OD�&DOLGDG�GHO�0DFL]R�5RFRVR��7DEOD�,,,��� \�VHJ~Q�ORV�UHVXOWDGRV�
REWHQLGRV�SRGHPRV�GHFLU�DILUPDU�TXH�ODV�$UFLOODV�3DUGDV�SRVHHQ�XQD�([FHOHQWH�&DOLGDG��� �
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&ODVLILFDFLyQ�*HQHUDO�GHO�0DFL]R�5RFRVR��

25,0

12,11

1

87,11

1

73,13

1

1

F

1

F

1
J

Jv*3,3-115RQD

321
V

=

++=

++=

=

9

9

-
-

)

(Q�HO�FDVR�SDUWLFXODU�TXH�QRV�RFXSD�VH�SXHGH�GHFLU�TXH�HQ�HO�\DFLPLHQWR�DSDUHFHQ�WUHV� IDPLOLDV�GH�JULHWDV�\�RWUD�
RFDVLRQDO�� <� VHJ~Q� OD� FODVLILFDFLyQ� GHO� WDPDxR� GH� EORTXH� HQ� IXQFLyQ� DO� Q~PHUR� GH� GLVFRQWLQXLGDGHV� �7DEOD� ,,,���
DQH[RV� SRGHPRV�GHFLU�TXH�HQ�HO�\DFLPLHQWR�SUHGRPLQDQ�EORTXHV�JUDQGHV��
�

18,114

82,0115

25,0*3,3115

=
−=
−=

54'
54'
54'

$WHQGLHQGR�D�OD�FODVLILFDFLyQ�TXH�KDFH�%DUWRQ��GH�OD�&DOLGDG�GHO�0DFL]R�5RFRVR��7DEOD�,,,��� \�VHJ~Q�ORV�UHVXOWDGRV�REWHQLGRV�SRGHPRV�GHFLU�DILUPDU�TXH�HO�PDFL]R�HVWXGLDGR�HV�GH�XQD�([FHOHQWH�&DOLGDG��� �� &ODVLILFDFLyQ�GHO�0DFL]R
0 -25 Muy Pobre 

25 - 50 Pobre 
50 - 75 Aceptable 
75 - 90 Buena 
90 -100 Excelente 

7DEOD�,,,���&ODVLILFDFLyQ�GHO�0DFL]R�5RFRVR�VHJ~Q�%DUWRQ��
'H�DFXHUGR�D�OD�HYDOXDFLyQ��GH�54'�DSOLFDGD��OD�FDOLGDG�GHO�PDFL]R�HVWH��VH�FRPSRUWD�([FHOHQWH��'HEHPRV�DFODUDU�
TXH�HVWH� tQGLFH�HV�PX\�VHQFLOOR�\D�TXH�VROR�WLHQH�HQ�FXHQWD�HO�Q~PHUR�WRWDO�GH�GLVFRQWLQXLGDGHV�SRU�PHWUR�F~ELFR�
�-9��� \� SRU� VL� VROR� QR� HV� VXILFLHQWH� SDUD� GHVFULELU� ODV� FDUDFWHUtVWLFDV� GH� IUDFWXUDFLyQ� GHO� PDFL]R� URFRVR�� DO� QR�
FRQVLGHUDU� RULHQWDFLyQ�� VHSDUDFLyQ�� UHOOHQR� \� GHPiV� FRQGLFLRQHV� GH� ODV� GLVFRQWLQXLGDGHV�� 3HUR� DVt� \� WRGR� HV� XQ�
tQGLFH�PX\�~WLO��
�
������&ODVLILFDFLyQ�6HJ~Q�%HQLDZVNL���
/D�FODVLILFDFLyQ�GH�%HQLDZVNL��������������REWLHQH�HO�tQGLFH�505��5RFN�0DVV�5DWLQJ��HO�FXDO�FRQVWLWX\H��XQ�VLVWHPD�
GH�FODVLILFDFLyQ�GH�PDFL]R�URFRVR��TXH�SHUPLWH�D�VX�YH]�UHODFLRQDU�tQGLFHV�GH�FDOLGDG�FRQ�SDUiPHWURV�GH�GLVHxR�\�
VRVWHQLPLHQWR�GH�W~QHOHV���
(VWD�FODVLILFDFLyQ�WLHQH�HQ�FXHQWD�ORV�VLJXLHQWHV�SDUiPHWURV�JHRPHFiQLFRV��

¾ 5HVLVWHQFLD�GH�OD�URFD��
¾ *UDGR�GH�)UDFWXUDFLyQ�GHO�PDFL]R�URFRVR�HQ�WpUPLQRV�GH�54'��
¾ (VSDFLDGR�GH�ODV�GLVFRQWLQXLGDGHV��
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¾ &RQGLFLRQHV�GH�ODV�GLVFRQWLQXLGDGHV��
¾ &RQGLFLRQHV�+LGURJHROyJLFDV��

(VWH�SDUiPHWUR�VH�SXHGH�FDOFXODU�GH�OD�VLJXLHQWH�PDQHUD��
�505� �$���%���&���'��(��'RQGH���

$  5HVLVWHQFLD�GH�OD�URFD��
%  *UDGR�GH�)UDFWXUDFLyQ�GHO�PDFL]R�URFRVR�HQ�WpUPLQRV�GH�54'��
&  (VSDFLDGR�GH�ODV�GLVFRQWLQXLGDGHV��
'  &RQGLFLRQHV�GH�ODV�GLVFRQWLQXLGDGHV��
(  &RQGLFLRQHV�+LGURJHROyJLFDV�

'HWHUPLQDFLyQ�GHO�ËQGLFH�505�SDUD�ODV�FDOL]DV�&RUDOLQDV
('&%$505 ++++=

60,52

7108206,7

=
++++=

505
505

6HJ~Q� OD�FODVLILFDFLyQ�KHFKD�SRU� �%HQLDZVNL� ��������������9HU� WDEOD� ,,,���DQH[RV�� ODV�&DOL]DV�&RUDOLQDV�SUHVHQWDQ�
FODVH�,,,��HVWR�OH�GD�XQD�&ODVLILFDFLyQ�PHGLD��
������ËQGLFH�605��6ORSH�0DVV�5DWLQJ���5RPDQD��������
(O��ËQGLFH�605�SDUD�OD�FODVLILFDFLyQ�GH�WDOXGHV�VH�REWLHQH�GHO�tQGLFH�505�EiVLFR�VXPDQGR�XQ��IDFWRU�GH�DMXVWH���TXH�
HV�IXQFLyQ�GH�OD�RULHQWDFLyQ�GH�ODV�MXQWDV��\�SURGXFWR�GH�WUHV�VXEIDFWRUHV��\�XQ��IDFWRU�GH��H[FDYDFLyQ���TXH�GHSHQGH�
GHO�PpWRGR�XWLOL]DGR��

F4F3) x F2 x (F1RMRSMR ++=

(O�IDFWRU�GH�DMXVWH�GH�ODV�MXQWDV�HV�SURGXFWR�GH�WUHV�VXEIDFWRUHV��WDEOD�,,,����DQH[RV��
� )��GHSHQGH�GHO�SDUDOHOLVPR�HQWUH�HO�UXPER�GH�ODV�MXQWDV�\�GH�OD�FDUD�GHO�WDOXG��9DUtD�HQWUH�������FXDQGR�

DPERV� UXPERV�VRQ�SDUDOHORV�� �\� ������ � �FXDQGR�HO�iQJXOR� �HQWUH� �DPERV� UXPERV�HV� �PD\RU�GH���R�\� OD�
SUREDELOLGDG� GH� URWXUD� HV� PX\� EDMD��� (VWRV� YDORUHV�� HVWDEOHFLGRV� HPStULFDPHQWH�� VH� DMXVWDQ�
DSUR[LPDGDPHQWH�D�OD�H[SUHVLyQ���

)²as-ajsen -1(F1 =

6LHQGR�DM�\�DV�ORV�YDORUHV�GHO�EX]DPLHQWR�GH�OD�MXQWD��DM��\�GHO�WDOXG��DV����
� )�� GHSHQGH� GHO� EX]DPLHQWR� GH� OD� MXQWD� HQ� OD� URWXUD� SODQD�� (Q� FLHUWR� VHQWLGR� HV� XQD� PHGLGD� GH� OD�

SUREDELOLGDG�GH�OD�UHVLVWHQFLD�D�HVIXHU]R�FRUWDQWH�GH�OD�MXQWD��9DULD�HQWUH��������SDUD�MXQWDV�FRQ�EX]DPLHQWR�
VXSHULRU�D������ \������ �SDUD� MXQWDV�FRQ�EX]DPLHQWR� LQIHULRU�D�������)XH� �HVWDEOHFLGR�HPStULFDPHQWH�SHUR�
SXHGH�DMXVWDUVH�DSUR[LPDGDPHQWH�VHJ~Q�OD�UHODFLyQ���

)²bj(tg²F2 =

'RQGH�EM�HV�HO�EX]DPLHQWR�GH�OD�MXQWD��)��YDOH������SDUD�ODV�URWXUDV�SRU�YXHOFR���
� )��UHIOHMD�OD�UHODFLyQ�HQWUH�ORV�EX]DPLHQWRV�GH�OD�MXQWD�\�HO�WDOXG��6H�KDQ�PDQWHQLGR�ORV�YDORUHV�SURSXHVWRV�

SRU�%,(1,$:6.,�HQ������TXH�VRQ�VLHPSUH�QHJDWLYRV��
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(O�SURFHGLPLHQWR�D�VHJXLU�HV�REWHQHU�HO� tQGLFH�605�SDUD�FDGD�XQD�GH� ODV� IDPLOLDV�GH� MXQWDV��6H�DGRSWDUi�SDUD�HO�
WDOXG�HO�YDORU�PHQRU�GHO� tQGLFH�605�REWHQLGR�SDUD�FDGD�IDPLOLD��6HJ~Q�HO�YDORU�GHO� tQGLFH�605�VH�REWLHQHQ�FLQFR�
FODVHV�GH�HVWDELOLGDG��YHU�WDEOD�,,,����DQH[RV����
�
'HWHUPLQDFLyQ�GHO�ËQGLFH�605�SDUD�ODV�&DOL]DV�&RUDOLQDV

52,60SMR

00) x 1 x (0,1552,60SMR

F4F3) x F2 x (F1RMRSMR

=
++=

++=

'H�DFXHUGR�DO�YDORU�GHO�ËQGLFH�605�REWHQLGR�SRGHPRV�GHFLU�TXH�ODV�FDOL]DV�&RUDOLQDV�WLHQHQ��FODVH�,,,��R�VHD�TXH�VRQ�
SDUFLDOPHQWH�HVWDEOHV��
�
'HEHPRV� DFODUDU� TXH� VROR� VH� HVWLPR�505� \�605� D� ODV� FDOL]DV�&RUDOLQDV�� SXHV� ORV� HQVD\RV� GH� UHVLVWHQFLD� TXH�
UHDOL]DURQ�HQ�ORV�ODERUDWRULR�GH�OD�(1,$�3LQDU�QR�HVWXYLHURQ�D�WLHPSR�SDUD�HO�FDOFXOR�GH�GLFKRV�ËQGLFHV�\�VH�XWLOL]y�ORV�
UHVXOWDGRV�TXH�WHQtDQ�GH�HVWD�URFD��KHFKRV�HQ�OD�FDPSDxD�GHO�����SXHV�ORV�GH�ODV�GHPiV�QR�IXHURQ�HQFRQWUDGRV����
�

������5(68/7$'26�'(�/$�(67$%,/,'$'�<�&$/,'$'�'(/�0$&,=2��
$QiOLVLV�IHQyPHQRV�GH�LQHVWDELOLGDG�GH�ODGHUDV�
(Q� HO� iUHD� GH� HVWXGLR� VH� PDQLILHVWDQ� IHQyPHQRV� GH� LQHVWDELOLGDG� GH� ODGHUDV� \� WDOXGHV� GHVDUUROODGRV�
IXQGDPHQWDOPHQWH� KDFLD� HO� VXURHVWH� GHO� OD� FRQFHVLyQ�� /RV� PHFDQLVPRV� TXH� JRELHUQDQ� ORV� PRYLPLHQWRV� VH�
UHODFLRQDQ� FRQ� ORV�PRYLPLHQWRV� SRU� FDtGD� OLEUH� GH� ODV� URFDV� \�PRYLPLHQWR� D� WUDYpV�GH�XQD� VXSHUILFLH� GHILQLGD�GH�
URWXUD��
�
'HVFULSFLyQ�GH�ORV�PRYLPLHQWRV�

�� 'HVSUHQGLPLHQWR�GH�URFD��0HFDQLVPR��FDtGD�OLEUH��
)DFWRUHV�FRQGLFLRQDQWHV��

• 7DOXGHV�GH�HOHYDGD�DOWXUD��SRU�HQFLPD�GH����PHWURV��
• ,QFOLQDFLyQ�GH�ORV�WDOXGHV�VXSHULRUHV�D����JUDGRV��
• 5RFDV�FRQ�LQWHQVR�DJULHWDPLHQWR�\�GHVDUUROOR�GH�SURFHVRV�FiUVWLFRV��
• $IORUDPLHQWR�GH�DJXDV�VXEWHUUiQHDV�HQ�ORV�SLHV�GH�ORV�WDOXGHV��
• 5RFDV�VXVFHSWLEOHV�D�LQHVWDELOLGDGHV�HQ�OD�EDVH�GH�ORV�WDOXGHV��$UFLOODV�\�DUHQLVFDV�DOWHUDGDV�FRQ�HOHYDGD�

KXPHGDG��SRU�HQFLPD�GHO����SRU�FLHQWR��
• 5RFDV�FRQ�PD\RU�GHQVLGDG�HQ�OD�SDUWH�VXSHULRU�GHO�FRUWH��FDOL]DV�GXUDV���
• 'HVFDOFH�GH�ORV�WDOXGHV�SRU�H[SORWDFLyQ�GH�ODV�FDSDV�GH�DUFLOODV�\�DUHQLVFDV��

�
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)LJXUD������,PDJHQ�7DOXG�GH�HOHYDGD�DOWXUD�\�FRQ�PDV�GH����JUDGRV�GH�LQFOLQDFLyQ��SDUWH�VXURHVWH�GHO�<DFLPLHQWR��
�

�� 'HVOL]DPLHQWR�URWDFLRQDO��
)DFWRUHV�FRQGLFLRQDQWHV��

• 7DOXGHV�GH�HOHYDGD�DOWXUD��SRU�HQFLPD�GH����PHWURV��
• ,QFOLQDFLyQ�GH�ORV�WDOXGHV�VXSHULRUHV�D����JUDGRV��
• 5RFDV�FRQ�LQWHQVR�DJULHWDPLHQWR�\�GHVDUUROOR�GH�SURFHVRV�FiUVWLFRV��
• $IORUDPLHQWR�GH�DJXDV�VXEWHUUiQHDV�HQ�ORV�SLHV�GH�ORV�WDOXGHV��
• $UFLOODV�\�DUHQLVFDV�DOWHUDGDV�HQ�OD�EDVH�GH�ORV�WDOXGHV��
• 'HVHVWDELOL]DFLyQ�GH�ORV�WDOXGHV�SRU�OD�H[SORWDFLyQ�GH�ODV�FDSDV�GH�DUFLOODV��
• 6LVPLFLGDG�LQGXFLGD�SRU�ODV�YRODGXUDV�HQ�OD�FDQWHUD��

�
3ODQ�GH�PHGLGDV�GH�SUHYHQFLyQ�R�PLWLJDFLyQ�SDUD�GHVOL]DPLHQWRV��

� (YLWDU�OD�FRQVWUXFFLyQ�GH�WDOXGHV�FRQ�PiV�GH����PHWURV�GH�DOWXUD���
� &RQVWUXLU�WDOXGHV�FRQ�LQFOLQDFLRQHV�PHQRUHV�GH������
� (YLWDU�HO�H[WUDHU��PDWHULDO�GH�OD�EDVH�GH�ORV�WDOXGHV�R�ODGHUDV��
� (Q�HO�FDVR�GH�TXH�HO�WDOXG�VH�HYLGHQFLH�OD�SUHVHQFLD�GH�DJXD�HQ�DEXQGDQFLD��FRQVWUXLU�FDQDOHV�GH�GHVDJ�H�

SDUD�HYLWDU�OD�VDWXUDFLyQ�GH�WHUUHQR�\�DVt�HOLPLQDU�HO�ULHVJR�GH�GHUUXPEH����
�
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&21&/86,21(6�
�7HQLHQGR�HQ�FXHQWD�WRGRV�ORV�UHVXOWDGRV�REWHQLGRV�HQ�HO�SUHVHQWH��WUDEDMR�SRGHPRV�FRQFOXLU�TXH���

¾ (O� \DFLPLHQWR� 0DULHO� HVWD� FDUDFWHUL]DGR� SULQFLSDOPHQWH� SRU� FXDWUR� WLSRV� GH� OLWRORJtDV� �FDOL]DV�� PDUJDV��
DUFLOODV� \� FRQJORPHUDGRV��� ODV� FXDOHV� VH� HQFXHQWUDQ� GLVSXHVWDV� HQ� IRUPD� GH� HVWUDWRV� FRQ� XQD� JUDQ�
YDULDELOLGDG�HQ�VX�SRWHQFLD��OD�FXDO�RVFLOD�HQWUH����\����FP���HQ�FDVL�WRGD�HO�iUHD�GHO�\DFLPLHQWR���

¾ /D� WHFWyQLFD� HVWD� UHSUHVHQWDGD� SULQFLSDOPHQWH� SRU� WUHV� � VLVWHPDV� � GH� IDOODV�� /DV� ORQJLWXGLQDOHV�� TXH� VH�
PDQLILHVWDQ�HQ�GH�GLUHFFLyQ�1�6�\�ODV�WUDQVYHUVDOHV�HQ��GLUHFFLyQ�1:�6(�\�6:�1(��

¾ /RV�VLVWHPDV�GH�IDOODV��SULQFLSDOPHQWH�ORV�TXH�VH�SUHVHQWDQ�HQ�GLUHFFLyQ�1:�±�1(��DIHFWDQ�HQ�JUDQ�PHGLGD�
D ORV�FXDWUR�WLSRV�GH�URFDV�DQWHV�PHQFLRQDGRV��ORV�FXDOHV�HQ�YDULRV�SXQWRV�GRFXPHQWDGRV�VH�HQFRQWUDEDQ�
IROLDGDV�\�FRQ�DOWR�JUDGR�GH�WULWXUDFLyQ��

¾ /RV�IHQyPHQRV�FiUVWLFRV�VH�HQFXHQWUDQ�GHVDUUROODGRV�HQ�WRGRV�ORV�EDQFRV�GH�H[SORWDFLyQ��WHQLHQGR�PD\RU�
GLYHUVLGDG� HQ� HO� %DQFR� ��� �� \� �� �(VWRV� � IHQyPHQRV� SXHGHQ� FRQOOHYDU� D� UHVXOWDGRV� QHJDWLYRV� HQ� OD�
SODQLILFDFLyQ�GH�ODV�YRODGXUDV��HQ�VX�FDOLGDG�\�HQ�HO�SURFHVR�H[WUDFWLYR�GH�OD�PDWHULD�SULPD��

¾ 6HJ~Q�ORV�SDUiPHWURV�PHGLGRV�VH�SXHGH�FODVLILFDU�GH�OD�VLJXLHQWH�PDQHUD�DO�PDFL]R�URFRVR��
� 'H�DFXHUGR�D� OD� GHVFULSFLyQ�GHO� WDPDxR�GH�EORTXHV�HQ� IXQFLyQ�GHO� Q~PHUR�GH� GLVFRQWLQXLGDGHV�

�-9� HQ�HO�PDFL]R�SUHGRPLQDQ�ORV�%ORTXH�PX\�*UDQGHV��
� 'H�DFXHUGR�D�OD�HYDOXDFLyQ��GH�54'�DSOLFDGD��OD�FDOLGDG�GHO�PDFL]R�HVWH��VH�FRPSRUWD�([FHOHQWH���
� < VHJ~Q�HO�tQGLFH�505�ODV�FDOL]DV�&RUDOLQDV�WLHQH�&ODVH�,,,�R�VHD�GH�&DOLGD�0HGLD��
� 'H�DFXHUGR�DO�ËQGLFH�605�ODV�FDOL]DV�&RUDOLQDV�SRVHHQ�FODVH�,,,��R�VHD�VRQ�SDUFLDOPHQWH�HVWDEOHV����

�
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5HFRPHQGDFLRQHV�
� ¾ &RQWLQXDU�ODV�LQYHVWLJDFLRQHV�*HROyJLFDV���

¾ $FWXDOL]DU�PDSD�OLWROyJLFR�GXUDQWH�HO�DYDQFH�GHO�SURFHVR�GH�PLQDGR�GHO�\DFLPLHQWR��
¾ 5HDOL]DU� HVWXGLRV� VREUH� HO� FRPSRUWDPLHQWR� GH� OD� KXPHGDG� GH� ODV� URFDV� PDUJRVDV� \� OD� UHVLVWHQFLD� \�

GHIRUPDFLyQ�SDUD�HO�PHMRUDPLHQWR�GHO�SURFHVR�GH�PROLGD��
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%LEOLRJUDItD�
�� $/)$52�6��-��0� $SOLFDFLyQ�GH�QXHYDV�WpFQLFDV�HQ�HO�HVWXGLR�LQJHQLHUR�JHROyJLFR�GH�ORV�PDFL]RV�URFRVRV��

0HPRULDV� ³3ULPHU� 6LPSRVLR� ,QWHUQDFLRQDO� OD� JHRGHVLD� \� OD� *HRPHFiQLFD� $SOLFDGDV� D� OD� &RQVWUXFFLyQ��
&LXGDG�GH�OD�+DEDQD��&XED��������S��������

�� ÉOYDUH]��&���/LQDUHV��(��<�*DUEXV�� ,�� ������ ,QIRUPH�GHO� OHYDQWDPLHQWR�JHROyJLFR�0DULHO�&RMtPDU��&HQWUR�
1DF��)RQGR�*HRO���� 0LQLVW��,QGXVW��%DV���/D�+DEDQD��LQpGLWR���

�� $<$/$��&��)��-� 0DQXDO�GH�LQJHQLHUtD�GH�WDOXGHV��,QVWLWXWR�7HFQROyJLFR�*HRPLQHUR�GH�(VSDxD���������
�� %ODQFR��5��0HFiQLFD�GH�5RFDV���
�� %$./$&+29�� ,�� 9� <� %�� $�� .$5726,$� 3URFHVRV�PHFiQLFRV� HQ� ORV� PDFL]RV� URFRVRV�� 1LHGUD�� 0RVF~��

�������
�� %$5721��1��5� $�UHODWLRQVKLS�EHWZHHQ�RI�URFN�DQG�URFN�MRLQWV��,QWHUQDWLRQDO�5RFN�0HFKDQLFDO��YRO������������
�� %/$1&2��7��5� (OHPHQWRV�GH�OD�PHFiQLFD�GH�ORV�PHGLRV�URFRVR��)HOL[�9DUHOD��/D�+DEDQD����������S��
�� %2&.��+��,QWURGXFFLyQ�D�OD�PHFiQLFD�GH�ORV�PDFL]RV�URFRVRV��0LU��0RVF~�������
�� %25,629��$�$��0HFiQLFD�GH�URFDV�\�GH�ORV�0DFL]RV��1LHGUD��0RVF~��������
��� %DUNiF��=ROWDQ��+DVFK��-DQ� ,QIRUPH�*HROyJLFR�)LQDO�&HPHQWR�0DULHO��/D�+DEDQD�������
��� %HORXVRY�9���%DVLF�SUREOHP�LQ�JHRWHFWRQLFV��1HZ�<RUN��0F�*UDZ�+LOO�&RPSDQ\��������S�������
��� &DOGHUyQ� 3�� $�� \� +�� *RQ]iOHV� (VWXGLR� PHGLDQWH� OD� FODVLILFDFLyQ� 605� \� DQiOLVLV� UHWURVSHFWLYR� GH�

GHVOL]DPLHQWRV� HQ� GHVPRQWHV� H[FDYDGRV� HQ� PDWHULDOHV� SDOHR]RLFRV� HQ� OD� &������ WUDPR� %DUULDO�3REOD�
7RUQHVD� �&DVWHOOyQ��� ,9� 6LPS�� 1DF�� VREUH� WDOXGHV� \� ODGHUDV� LQHVWDEOHV� �*UDQDGD��� ��������� QRYLHPEUH��
������

��� &DUWD\D� 3LUH� 0DGD\� &DUDFWHUL]DFLyQ� *HRPHFiQLFD� GH� PDFL]RV� URFRVRV� HQ� REUDV� VXEWHUUiQHDV� GH� OD�
UHJLyQ�RULHQWDO�GH�SDtV��7HVLV�'RFWRUDO��������

��� (YHUW�+RHN� 3UDFWLFDO�5RFN�(QJLQHHULQJ��
��� )��� 5HFK�� 'DQLHO�� $OPHQDUHV�� 9LFWRULDQR� ,QIRUPH� )LQDO� 6REUH� OD� ([SORUDFLyQ� GH� ([SORWDFLyQ� GHO�

<DFLPLHQWR�0DULHO�FRPR�%DVH�GH�0DWHULD�3ULPD�SDUD�OD�)DEULFDFLyQ�GH�&HPHQWR��+DEDQD��������
��� )HUUHU��0HUFHGHV��*RQ]iOH]�GH�9DOOHMR��/XtV�,� 0DQXDO�GH�FDPSR�SDUD�OD�GHVFULSFLyQ�GH�PDFL]RV�URFRVRV�

HQ�DIORUDPLHQWRV��(VSDxD�������
��� )HUUHU�0���$SOLFDFLyQ�GH�PpWRGRV�GH�HVIXHU]R�GHIRUPDFLyQ�DO�DQiOLVLV�GH�HVWDELOLGDG�GH�PDFL]RV�URFRVRV��

(VWXGLR� GH� WUHV� FDVRV� UHDOHV�� ,,,� 6LPS�� 1DF�� VREUH� WDOXGHV� \� ODGHUDV� LQHVWDEOHV� �/D� &RUXxD��� ���������
RFWXEUH���������

��� +RHN�(��DQG�(��7��%URZQ� 8QGHUJURZQ�H[FDYDWLRQ�LQ�URFN��,QVWLWXWLRQ�RI�0LQLQJ�DQG�0HWDOOXUJ\���
��� /p[LFR�(VWUDWLJUiILFR��
��� +iFDU�0��$��\�0��)HUQiQGH]� 'LQiPLFD�GH�ORV�PRYLPLHQWRV�GH�ODGHUD��&OLPD�\�HVWDELOLGDG��,9�6LPS��1DF��

VREUH�WDOXGHV�\�ODGHUDV�LQHVWDEOHV��*UDQDGD��������������QRYLHPEUH��������
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��� +DZNLQV�$��%���$VSHFW�RI�URFN�VWUHQJWK��%XOOHWLQ�RI�HQJLQHHULQJ�JHRORJ\�DQG�WKH�HQYLURQPHQW����������MXQH��
�������

��� +RHN�(��DQG�0��'LHGHULFKV��6RIWZDUH�',36�� YHUVLRQ������5RFN�HQJLQHHULQJ�JURXS��'S�� FLYLO�HQJLQHHULQJ��
8QLYHUVLW\�7RURQWR���������

��� -XiUH]��%DGHOOR� 0HFiQLFD�GH�6XHOR��
��� -DLPH�6XiUH]�'tD]� /LEUR�GH�7DOXGHV��-XOLR��������
��� -RUGi�/��\�0��5RPDQD�5Xt]��$SOLFDFLyQ�GH�OD�FODVLILFDFLyQ�605�D�ORV�WDOXGHV�HQ�PDWHULDOHV�FDOFiUHRV�GH�OD�

UHJLyQ�FHQWUDO�GH�OD�&RPXQLGDG�9DOHQFLDQD��,9�6LPS��1DF��VREUH�WDOXGHV�\�ODGHUDV�LQHVWDEOHV��*UDQDGD�����
��������QRYLHPEUH���������

��� /RX]DR�0��-��\�RWURV� ([SORWDFLRQHV�PLQHUDV�D�FLHOR�DELHUWR��GLVHxR�GH�WDOXGHV�\� UHYHJHWDFLyQ�� ,,,�6LPS��
1DF��VREUH�WDOXGHV�\�ODGHUDV�LQHVWDEOHV��/D�&RUXxD������������RFWXEUH���������

��� 2OLYD�*� 1XHYR�$WODV�1DFLRQDO�GH�&XED��,QVWLWXWR�GH�*HRJUDItD��$&&���������
��� 3��&HUYDQWHV��(��3pUH]���*��$OHPDx\� ,QIRUPH�VREUH�OD�([SORUDFLyQ�GHQWUR�GH�ORV�OtPLWHV�GHO�FRWR�PLQHUR�

GHO�<DFLPLHQWR�0DULHO��+DEDQD��������
��� 3UR\HFWR�GH�([SORWDFLyQ�GHO�<DFLPLHQWR�0DULHO��+DEDQD��0D\R�������
��� ��������VW�,QWHUQDFLRQDO�*HRORJLFDO�&RQJUHVV��5tR�GH�-DQHLUR��%UDVLO��DJRVWR���±�����>&'@��
��� 0LFURVRIW���(QFDUWD��������
��� 6SHDUV��'��$��DQG�5��.�7D\ORU� 7KH�LQIOXHQFH�RI�ZHDWKHULQJ�RQ�WKH�FRPSRVLWLRQ�DQG�HQJLQHHULQJ�SURSHUWLHV�

RI�D�VLWH�FRDO�PHDVXUHV�URFNV��,QWHUQDWLRQDO�-RXUQDO�RI�5RFN�0HFKDQLFV�DQG�0LQLQJ�6FLHQFHV��*UHDW�%ULWDLQ��
� ��������������QRYHPEHU���������

��� 8FRU�5���/D�HVWDELOLGDG�GH�WDOXGHV�HQ�PDFL]RV�URFRVRV�DSOLFDQGR�HO�FULWHULR�GH�URWXUD�GH�+RHN�\�%URZQ��,9�
6LPS��1DF��VREUH�WDOXGHV�\�ODGHUDV�LQHVWDEOHV��*UDQDGD������������QRYLHPEUH���������

�
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$1(;26�

)LJ�����0DSD�OLWROyJLFR�GHO�<DFLPLHQWR��(VFDOD����������
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)LJXUD�����0DSD�GH�5HG�)OXYLDO�5HJLRQDO��0DULHO��(VFDOD�����������
�

)LJXUD������0DSD�7HFWyQLFR�5HJLRQDO�0DULHO���



Evaluación Ingeniero Geológica del Yacimiento 
Mariel Aplicado al proceso Minero 

 

Autor: Ariesky Martínez Figueredo           
 
Tutor: Dr. Yuri Almaguer Carménate. 

62

7DEOD�,,,���&ODVLILFDFLyQ�GH�OD�PDWHULD�SULPD�VHJ~Q�%DUNiF��=ROWDQ��+DVFK��-DQ��+DEDQD������ 7DEOD�GH�&ODVLILFDFLyQ
&D&2����� 0DWHULDOHV�GH�DUFLOOD 1RPHQFODWXUD

100-95 0-5 Caliza de muy alta Ley 
95-85 5-15 Caliza 
75-85 15-25 Caliza Margosa 
65-75 25-35 Margas Calcáreas 
35-65 35-65 Margas 
25-35 65-75 Margas Arcillosas 
15-25 75-85 Arcilla Margosa 
5-15 85-95 Arcilla 
0-5 95-100 Arcilla de alta Ley 

7DEOD�,,,���'HVFULSFLyQ�GHO�WDPDxR�GH�EORTXHV�HQ�IXQFLyQ�GHO�Q~PHUR�GH�GLVFRQWLQXLGDGHV�
 

'HVFULSFLyQ -Y��'LVFRQWLQXLGDGHV�P��
Bloques Muy Grandes <1 
Bloques Grandes 1 - 3 
Bloques de tamaño Medio 3 - 10 
Bloques Pequeños 10 - 30 
Bloques muy Pequeños >30 

7DEOD�,,,���&DOLGDG�GHO�0DFL]R�5RFRVR�VHJ~Q�HO�ËQGLFH�505��%LHQLDZVNL���������
&ODVH &DOLGDG 9DORUDFLyQ�505

, 0X\�%XHQD ����� ��
,, %XHQD ���� ��
,,, 0HGLD ���� ��
,9 0DOD ���� ��
9 0X\�0DOD � ��
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Tabla III.7 Clases de estabilidad según los valores del SMR.  
 
Clase V IV III II I

SMR 0 - 20 21 - 40 41 - 60 61 - 80 81 – 100 

Descripción Muy mala Mala Normal Buena Muy buena 

Estabilidad Totalmente 
inestable  

Inestable Parcialmente 
estable  

Estable Totalmente 
estable  

Roturas  Grandes roturas 
por planos 
continuos o por 
la masa  

Juntas o 
grandes 
cuñas  

Algunas 
juntas o 
muchas cuñas 

Algunos 
bloques  

Ninguna  

Tratamiento Reexcavación  Corrección Sistemático  Ocasional Ninguno  

Tabla III.8 
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Nota.  Se  ha  eliminado  de  la  tabla  la  mención  al  índice  de  compresión  puntual  porque  se  
ha comprobado que la relación entre dicho índice y la resistencia a compresión es bastante 
inferior a 25 (valor usado por BIENIAWSKI) y ni siquiera es constante (ROMANA, 1996) 
 
Tabla III.9 

Tabla III.10 


