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W~QHO�FRQ�YLVWD�D�VX�FRQVWUXFFLyQ�VHJXUR�\�HVWDEOH�\� �SUHYHQFLyQ�GH� ULHVJRV�JHROyJLFRV�\�HYDOXDU� OD�HVWDELOLGDG�GH�
WDOXG�\�ODGHUDV�WHQLHQGR�HQ�FXHQWD�ODV�FDUDFWHUtVWLFDV�JHRWpFQLFDV�GH�OD�URFD�\�OD�HVWUXFWXUD�GHO�PDFL]R��3DUD�FXPSOLU�
FRQ� HO� REMHWLYR� WUD]DGR� VH� KD� WUDEDMDGR� FRQ� ORV� PpWRGRV� GH� FODVLILFDFLRQHV� FRPR� VRQ� HO� 54'� �5RFN� 4XDOLW\�
'HVLJQDWLRQ��GH�3ODPVWURP��505��5RFN�0DVV�5DWLQJ��GH�%LHQLDZVNL��4��4XDOLW\���GH�%$5721�\�605��6ORSH�0DVV�
5RWLQJ�� GH�520$1�� SDUD� DVt� REWHQHU� � UHVXOWDGRV�PDV�GHWDOODGR� SDUD� � OD� LQYHVWLJDFLyQ��&RPR� FRQFOXVLyQ�VH� SXGR�
GHWHUPLQDU�TXH���KD\�FXDWUR�IDPLOLDV�GH�JULHWD�SULQFLSDOHV�HQ�HO�PDFL]R�URFRVR�\�SRU�ODV�FODVLILFDFLRQHV�JHRPHFiQLFRV�
VH�FRQFOX\HQ�TXH�OD� URFD�TXH�SUHYDOHFH�HQ� OD�HQWUDGD�GHO� W~QHO�HV�GH�&DOLGDG�([FHOHQWH� �\�SDUD�HO�PDFL]R�URFRVR�
FRPR�GHO�WDOXG�HV�GH�&DOLGDG�0HGLD���\�SDUD�OD�FRQVWUXFFLyQ�GHO�W~QHO�HV�IDFWLEOH�SDUD�XQD�GH�ODV�GRV�YDULDQWH��SHUR��
WHQLHQGR�HQ�FXHQWD�TXH��HO�IDFWRU�GH�VHJXULGDG�GHO�WDOXG��HV�EDMR���
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&XED�TXH�HV�XQD�LVOD�SHTXHxD��WLHQH�JUDQGHV�DFXPXODFLRQHV�GH�DJXD�HQ�DOJXQDV�SURYLQFLDV��\�TXH�SRU�GpFDGDV�
KD�HVWDGR�GHUURFKDQGR�HVWD�IXHQWH�KDFLD�HO�PDU���SHUR�HO�SDtV��KD�HVWDGR�GHVDUUROODQGR�XQ�SUR\HFWR��FRPR��XQD�
HVWUDWHJLD� SDUD� DSURYHFKDU� \� DIURQWDU� ORV� GHUURFKHV� \� OD� DPHQD]D� GH� OD� HVFDVH]� GH� GLVSRQLELOLGDG� GH� DJXD��
&XED� HQ� HO� VLJOR� SDVDGR� SXVR� HQ� PDUFKD� XQDV� GH� ODV� PHMRUHV� LGHDV� GH� WRGRV� ORV� WLHPSRV� TXH� � HQ� HVWRV�
PRPHQWRV� HVWi� HQ� FXPSOLPLHQWR� \� HV� XQR� GH� ORV� SUR\HFWRV�PDV� LPSRUWDQWHV� \�PDV� FRVWRVR� GHO� SDtV�� HV� HO�
WUDVYDVp�(67(�2(67(�TXH�VH�FRPSRQH�SRU�HPEDOVHV��SUHVDV���FDQDOHV��FRQGXFWRUDV��\��W~QHOHV���
(VWD�LGHD�TXH�SRVWHULRU�VH�FRQYLUWLy�HQ�XQ��SUR\HFWR�WLHQH�VX�KLVWRULDO��OHMDQR�HQ�ODV�SULPHUDV�LGHDV�FRQFHSW~DOHV�
UHDOL]DGDV� HQ� HO� VLJOR� SDVDGR� \�PiV� HVSHFtILFR� HQ� OD� GpFDGD� GH� ORV� DxRV� VHWHQWD�� (O�&RPDQGDQWH� HQ� -HIH��
SUHYLHQGR�ORV�VHULRV�SUREOHPDV�HFROyJLFRV�GHO�PXQGR�FRPR�FRQVHFXHQFLD�GHO�JDORSDQWH�FDOHQWDPLHQWR�JOREDO��
RULHQWy�OD�QHFHVLGDG�GH�GHVDUUROODU�XQ�DPSOLR�SODQ�LQYHUVLRQLVWD�TXH�DSURYHFKDUD�HO�FDXGDO�GHO�DJXD�GH�OD�6LHUUD�
0DHVWUD�� HO�PDFL]R�PRQWDxRVR� 1LSH�6DJXD�%DUDFRD� \� OD� 6LHUUD� GHO� (VFDPEUD\�� SDUD� FUHDU� XQ� JUDQ� VLVWHPD�
QDFLRQDO�TXH�WUDVYDVDUD�DJXD�PHGLDQWH�LQWHUFRQH[LRQHV�HQ��DO�PHQRV��QXHYH�SURYLQFLDV�GHO�RULHQWH�\�FHQWUR�GHO�
SDtV��� QR� REVWDQWH� DTXHOODV� QR� SDVDURQ� GH� VHU� HVR� \� QR� HV� KDVWD� ILQDOHV� GH� ODV� GpFDGDV� GH� ORV� RFKHQWD� \�
SULQFLSLR� GH� ORV� DxRV� QRYHQWD� HQ� TXH� OD� Pi[LPD� GLUHFFLyQ� GH� QXHVWUR� SDtV� WRPD� OD� GHFLVLyQ� GH� UHDOL]DU� ORV�
WUDEDMRV�GH� LQYHVWLJDFLyQ��SUR\HFFLyQ�\�HQ�DOJXQRV� WUDPRV�GH�HMHFXFLyQ�GH� ODV�REUDV�YLQFXODGDV�DO�7UDVYDVH��
5HDOL]DGRV� ORV�SUR\HFWRV�H� LQLFLDGRV� ORV�SULPHURV� WUDEDMRV�HQ�0D\DUt��+ROJXtQ�\�HQ� OD�]RQD�GH�$JDEDPD��HQ�
6DQFWL�6StULWXV���DO�SULQFLSLR�GH�ORV�DxRV��QRYHQWDV��VXUJLGRV�D�UDt]�GH�OD�GHVLQWHJUDFLyQ�GHO�FDPSR�VRFLDOLVWD�GH�
OD� 8QLyQ� 6RYLpWLFD� �8566��� &XED� VH� YH� DIHFWDGD� HFRQyPLFDPHQWH� \� SRU� HVWD� UD]yQ� GH� IXHU]D� PD\RU�� VRQ�
SDUDOL]DGDV�ODV�REUDV��/DV�DFFLRQHV�IXHURQ�SDUDOL]DGDV�FXDQGR�FRPHQ]y�OD�DJXGD�HWDSD�GHO�3HUtRGR�(VSHFLDO��
'HVJUDFLDGDPHQWH��ODV�REUDV�IXHURQ�GDxDGDV�HQ�EXHQD�SDUWH��HQ�HO�FDVR�GH�0D\DUt�SRU�ODV�FUHFLGDV�GH�ORV�UtRV�
HQ� ����� \� OD� IDOWD� GH� SUHVHUYDFLyQ�� PLHQWUDV� TXH� HQ� HO� $JDEDPD� VH� DIHFWDURQ� FRQVLGHUDEOHPHQWH� SRU� ORV�
KXUDFDQHV�TXH�D]RWDURQ�OD�]RQD�DxRV�DWUiV��3HUR�ORV�D]RWHV�GH�OD�VHTXtD�KDFLD�QXHVWUR�SDtV�KDQ�UHSHUFXGLGR�HQ�
OD� QHFHVLGDG� GH� WRPDU� � PHGLGDV� H[WUDRUGLQDULDV� SDUD� JDUDQWL]DU� HO� DEDVWR� GH� DJXD� D� OD� SREODFLyQ� \� ORV�
SULQFLSDOHV� UHFXUVRV� JDQDGHURV� \� DJUtFRODV�� $QiOLVLV� UHDOL]DGRV� SRU� OD� DOWD� GLUHFFLyQ� GHO� SDtV� OD� � )$5�� � � HQ�
FRQMXQWR�FRQ�HO�SHUVRQDO�WpFQLFR�GH�ODV�LQVWLWXFLRQHV�LQYROXFUDGDV�KD�GHILQLGR�FRPR�HVWUDWHJLD�SDUD�VROXFLRQDU�HO�
SUREOHPD�GH�DEDVWR�GH�DJXD��OD�UHDQXGDFLyQ�GH�ORV�WUDEDMRV�GHO�7UDVYDVH�(67(�2(67(�GDGD�OD�UHFXSHUDFLyQ�
HFRQyPLFD� H[SHULPHQWDGD� HQ� ORV� ~OWLPRV� DxRV�� (O� SUR\HFWR� HVWi� GLYLGLGR� HQ� YDULRV� WUDPRV� OR� TXH� SRVLELOLWD�
HVFDORQDU�ODV�VROXFLRQHV�\�GH�HVWD�IRUPD�LU�EULQGDQGR�UHVXOWDGRV�SDUFLDOHV�TXH�DWHQ~HQ�HO�GpILFLW�GH�DJXD�HQ�OD�
UHJLyQ�� � 3DUD� WHQHU� XQD� LGHD� GH� OD� LPSRUWDQFLD� GH� HVWRV� WUDEDMRV�� XQ� �DJXDFHUR�� GH� XQ� GtD� HQ� ODV� ]RQDV�
PRQWDxRVDV� GH� 6DJXD� GH� 7iQDPR�� TXH� KR\� VH� SLHUGH� SRUTXH� WRGR� HO� SUHFLDGR� OtTXLGR� YD� DO� PDU�� VLJQLILFD�
DSUR[LPDGDPHQWH� HO� YROXPHQ� GH� DJXD� TXH� FRQVXPHQ�+ROJXtQ� \� /DV� 7XQDV� MXQWDV� HQ� XQ� DxR�� VLQ� FRQWDU� HO�
KHFKR�GH�TXH�VHUiQ�HYLWDGDV�ODV�SHUMXGLFLDOHV�LQXQGDFLRQHV�TXH�RFXUUHQ�HQ�FLXGDGHV�\�SREODGRV�FRPR�6DJXD�
GH�7iQDPR��0D\DUt�\�PXFKRV�RWURV���
�
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�/D� SURYLQFLD� GH� /DV� 7XQDV� FXHQWD� FRQ� XQD� VXSHUILFLH� GH� �������� .P� \ XQD� SREODFLyQ� WRWDO� GH� ���� ����
KDELWDQWHV� OR� TXH�GHWHUPLQD�XQD�GHQVLGDG�PHGLD� GH�������KDELWDQWHV�NP�� LQGLFDGRU�SRU� GHEDMR� GH� OD�PHGLD�
QDFLRQDO��/D�SDUWH�QRUWH�GH�HVWD�SURYLQFLD���VHUi�EHQHILFLDGD�FRQ�OD�FRQVWUXFFLyQ�GH�ODV�REUDV�GHO�WUDVYDVH�WLHQH�
XQD�VXSHUILFLH�GH����������.P� \ XQD�SREODFLyQ�GH���������KDELWDQWHV�GHWHUPLQDQGR�XQD�GHQVLGDG�PHGLD�GH�
�����KDELWDQWHV�.P�� LQGLFDGRU�PX\�SRU�GHEDMR�GH� OD�PHGLD�QDFLRQDO��(Q� ORV�PXQLFLSLRV�GH�-HV~V�0HQpQGH]��
3XHUWR�3DGUH�\�0DQDWt�VH�DVLHQWD�HO������GH�OD�SREODFLyQ�WRWDO�GH�OD�SURYLQFLD��
��(Q� OD� SURYLQFLD� GH� +ROJXtQ� OD� GLVWULEXFLyQ� WHUULWRULDO� GHO� 3RWHQFLDO� +LGUiXOLFR� HV� WRWDOPHQWH� GHVIDYRUDEOH�� VH�
DFHQW~D�HQ� ODV� ]RQDV� OODQDV� GHO� VXU� \� RHVWH�� GRQGH� VH� ORFDOL]D� OD�PD\RU� SDUWH� ������ GHO� IRQGR�DJUDULR� \� HO�
SRWHQFLDO�KLGUiXOLFR�VROR�UHSUHVHQWD�HO������GHO� WRWDO�SURYLQFLDO�HVWDQGR�GLVWULEXLGR�HQ�XQ������HQ�OD�YHUWLHQWH�
QRUWH�\�XQ�����HQ�OD�YHUWLHQWH�VXU��HQ�OD�]RQD�GHO�YDOOH�GHO�&DXWR��
�/D�SURYLQFLD�GH�+ROJXtQ�WLHQH�XQD�VXSHUILFLH�GH������.P� \ XQD�SREODFLyQ�GH�����������KDELWDQWHV�� OR�TXH�
GHWHUPLQD� XQD� GHQVLGDG�PHGLD� GH� ������ KDELWDQWHV�.P� PX\� FHUFDQR� D� ORV� LQGLFDGRUHV�PHGLRV� QDFLRQDOHV��
FRQWDQGR�DGHPiV�FRQ����PXQLFLSLRV�FRQ�XQD�VXSHUILFLH�SURPHGLR�GH�����.P�� \�XQD�GLVWULEXFLyQ�SREODFLRQDO�
PX\�KHWHURJpQHD��DVHQWiQGRVH�HO�������GH� OD�SREODFLyQ�HQ� ORV�PXQLFLSLRV�GH�PRQWDxD��0D\DUt��)UDQN�3DtV��
6DJXD�GH�7iQDPR�\�0RD��HO�������HQ�HO�9DOOH�GHO�5tR�&DXWR�DO�VXU�GH�OD�FDEHFHUD�SURYLQFLDO�\�HO�UHVWR��HO��������
HQ�ORV�PXQLFLSLRV�GHO�QRUWH�\�FHQWUR�RHVWH��
� �(O�REMHWLYR�GH�HVWH�FRQMXQWR�KLGUiXOLFR�HV�WUDVYDVDU�ODV�DJXDV�GHVGH�HO�(67(�GH�OD�SURYLQFLD�GH�+ROJXtQ�KDVWD�
ODV�]RQDV�GHILFLWDULDV� DO�2(67(�GH� OD� UHJLyQ� RULHQWDO�� (VWR� VH� IXQGDPHQWD�HQ�TXH�DO�(VWH� GH�HVWD� UHJLyQ� VH�
ORFDOL]D�XQR�GH�ORV�PD\RUHV�SRWHQFLDOHV�KLGUiXOLFRV�GHO�SDtV�VLQ�SRVLELOLGDGHV�GH�XQ�DSURYHFKDPLHQWR�QRWDEOH��
HQ� WDQWR�TXH�KDFLD�HO�1RUWH�\�6XU�GH� OD�SURYLQFLD�+ROJXtQ��1RUWH�GH�/DV�7XQDV�\�(VWH�GH�&DPDJ�H\�H[LVWHQ�
JUDQGHV�H[WHQVLRQHV�GH�WLHUUDV�IpUWLOHV�TXH�FDUHFHQ�GH�IXHQWHV�FDSDFHV�GH�VDWLVIDFHU�HVDV�QHFHVLGDGHV���
� 8QD� SULPHUD� SDUWH�� FRPSUHQGH� OD� FRQVWUXFFLyQ� GH� OD� 3UHVD� 0HORQHV� \� GHPiV� REUDV� �HPEDOVHV� �SUHVDV���
FDQDOHV��FRQGXFWRUD�\�W~QHOHV��TXH�WUDVYDVDUiQ�ODV�DJXDV�D� OD�3UHVD�6DEDQLOOD�DVt�FRPR�HO�&DQDO�6DEDQLOOD�±�
6DQ�$QGUpV�\�OD�HQWUHJD�D�OD�3UHVD�%tR��PHGLDQWH�ORV�FXDOHV�VH�SXHGHQ�GLVWULEXLU�D�ORV�GLIHUHQWHV�XVXDULRV�ORV�
������+P� �LQFOX\H� ODV� HQWUHJDV� JDUDQWL]DGDV� GH� ODV�3UHVD�0HORQHV��1LSH� \� 6DEDQLOOD� HQ� ORV� YRO~PHQHV� GH�
������������\������+P�� TXH�SXHGH�HQWUHJDU�HO�VLVWHPD�HQ�HVWD�HWDSD��
8QD�VHJXQGD�SDUWH��HQ�OD�TXH�VH�LQFRUSRUDQ�ORV�SRVLEOHV�HPEDOVHV�GHO�7UDPR�3UHVD�6DJXD�±�3UHVD�0HORQHV�
DXPHQWDQGR� OD� GLVSRQLELOLGDG� GH� DJXD� HQ� XQRV� ������ +P� PiV�� OR� TXH� SHUPLWLUi� OD� SURORQJDFLyQ� GHO� &DQDO�
6DEDQLOOD�±�6DQ�$QGUpV�KDVWD�/DV�7XQDV�\�&DPDJ�H\��EHQHILFLDQGR�DOUHGHGRU�GH���������KDELWDQWHV�GH�HVDV�
SURYLQFLDV��LQGHSHQGLHQWHPHQWH�GH�ODV�TXH�VH�EHQHILFLDQ�HQ�OD�SURYLQFLD�GH�+ROJXtQ��
/D�WHUFHUD�SDUWH�VRQ�SHTXHxRV�WUDPRV�HQWUH�HOORV�HVWiQ�HQ�OD�SUHVDV�QXHYR�PXQGR�HQ�HO�PXQLFLSLR�GH�0RD�HQ�
HVWH�FDVR�VH�WUDWD�GH�XQ�W~QHO�TXH�FRPR��REMHWLYR�HV�GH�WUDVYDVDU�DJXD�GHVGH�OD�SUHVD�KDVWD�6DJXD�GH�7iQDPR�
TXH�OD�PLVPD�HV�RWUR�GH�ORV�WUDPR��D�UHDOL]DU����
�
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(O� SUHVHQWH� WUDEDMR� GH� GLSORPD� WLWXODGR� � &DUDFWHUL]DFLyQ� JHRPHFiQLFD� � GH� OD� HQWUDGD� GHO� W~QHO�0RD� ���
7UDVYDVHµ�
352%/(0$��
�(O�SUREOHPD�TXH�HQIUHQWD�OD�SUHVHQWH�LQYHVWLJDFLyQ�UDGLFD�HQ�HO��,QVXILFLHQWH�FRQRFLPLHQWR�HQ�ORV�SDUiPHWURV�
JHRPHFiQLFRV� SRU� GRQGH� VH� KD� SUR\HFWDGR� OD� FRQVWUXFFLyQ� GHO� W~QHO� 0RD� WUDVYDVH� OR� TXH� UHSHUFXWHQ� ODV�
SURSXHVWDV�\�YDULDQWHV�FRQVWUXFWLYDV�SDUD��OD�HVWDELOLGDG�GH�OD�REUD��
�2%-(72�'(�(678',2��
� &DUDFWHUtVWLFDV�JHRPHFiQLFDV�GHO�PDFL]R�URFRVR�HQ�OD�HQWUDGD��GHO�W~QHO�GH�WUDVYDVH�GHO��PXQLFLSLR�GH�0RD����
�2%-(7,92�*(1(5$/��
(YDOXDU�HO�PDFL]R�URFRVR�GHVGH�HO�SXQWR�GH�YLVWD�JHRPHFiQLFR��SRU�GRQGH�VH�KD�SUR\HFWDGR�HO�W~QHO�0RD�±�
WUDVYDVH�FRQ�YLVWD�D�VX�FRQVWUXFFLyQ�VHJXUD�\�HVWDEOH�\�SUHYHQFLyQ�GH�ULHVJRV�JHROyJLFRV�����
2%-(7,92�(63(&,),&26��
x &DUDFWHUL]DU�OD�HVWUXFWXUD�GHO�PDFL]R�URFRVR����
x (YDOXDU�OD�HVWDELOLGDG�GH��WDOXGHV�\�ODGHUDV�WHQLHQGR�HQ�FXHQWD�ODV�FDUDFWHUtVWLFDV�JHRWpFQLFDV�GH�ODV�

URFDV�\�VXHORV�\�ODV�HVWUXFWXUDV�GHO�PDFL]R��
�+,327(6,6��
�6L�VH�FRQRFHQ�ODV�FDUDFWHUtVWLFDV��GH�ODV�URFDV�GHO�PDFL]R�\�OD�HVWDELOLGDG�GH�WDOXGHV��\�ODGHUDV�HV�SRVLEOH��
HYDOXDU�HO�PDFL]R�URFRVR�GHVGH�HO�SXQWR�GH�YLVWD�JHRPHFiQLFR��SRU�GRQGH�VH�KD�SUR\HFWDGR� OD�HQWUDGD��
GHO�W~QHO�0RD�±�WUDVYDVH�FRQ�YLVWD�D�VX�FRQVWUXFFLyQ��PiV�VHJXUD�\�SUHYHQFLyQ�GH�ULHVJRV�JHROyJLFRV���
�
(O� SUHVHQWH� WUDEDMR�� � VH� HVWUXFWXUD� HQ� FXDWUR� FDStWXORV� HQ� SULPHU� FDSLWXOR� TXH� VH� WUDWD� GH� OD� KLVWRULD� \�
GHVDUUROOR�GH�OD�JHRPHFiQLFD�KDVWD�OD�DFWXDOLGDG��HO�VHJXQGR�FDSLWXOR�HV�VREUH�OD�ORFDOL]DFLyQ�GH�OD�UHJLyQ�GH�
HVWXGLR� HQ� HO� FXDO� VH� DEDUFDQ� ORV� DVSHFWRV� JHQHUDOHV� GH� OD� ]RQD� FRPR� OD� JHRORJtD� HQ� JHQHUDO�� HO� WHUFHU�
FDSLWXOR� HV� OD�PHWRGRORJtD�\�YROXPHQ�GHO� WUDEDMR��TXH�HV�GRQGH� VH�H[SOLFD� OD�PHWRGRORJtD�D� HPSOHDU�SDUD�
REWHQHU�VX�UHVXOWDGR�\�HO�FXDUWR�FDSLWXOR�\�~OWLPR�HV�OD�FDUDFWHUL]DFLyQ�JHQHUDO�GHO�iUHD�GH�HVWXGLR�\�HV�GRQGH�
VH�GLVFXWHQ�OD�LQWHUSUHWDFLyQ�GH�ORV�UHVXOWDGRV�REWHQLGRV����
�
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,PSDFWR�GH�OD�LQYHVWLJDFLyQ��
� 3ULPHUDPHQWH�HVWD�HO�LPSDFWR�DPELHQWDO�TXH�WHPiWLFDPHQWH�VH�WUDWD�GH�DSOLFDU�D�OD�LQYHVWLJDFLyQ�GRQGH�
VH�WRPDUD�HQFXHQWUD�ORV�IDFWRUHV�SULQFLSDOHV�GHVGH�HO�SXQWR�GH�YLVWD�DPELHQWDO�FRPR�VRQ�D�ORV�VXHORV��OD�
PRUIRORJtD�\�IDXQD��SHUR�GHVWDFDU�TXH�SDUD�HVWH�SUR\HFWR��HO�LPSDFWR�HV�GH�PHQRU��SRU�TXH�VH�WUDWD�GH�OD�
FRQVWUXFFLyQ�GH�XQ�W~QHO�VXEWHUUiQHR���
�'HVGH�HO�SXQWR�GH�YLVWD�GH�OD�GHIHQVD�OD�PLVPD��HVWD�UHODFLRQDGR�FRQ�OD�SUHYHQFLyQ�GH�ULHVJR�\�SHUGLGD�
GH�PDWHULDOHV�\�GH�PDV�LPSRUWDQFLD�GH�YLGDV�KXPDQDV�GXUDQWH�GH�OD�FRQVWUXFFLyQ�GH�OD�REUD���
�'HVGH� HO� SXQWR� GH� YLVWD� HFRQyPLFR� HO� SUR\HFWR� WLHQH� JUDQ� LPSRUWDQFLD� \D� TXH� VH� WUDWD� GH� XQ� W~QHO�
VXEWHUUiQHR��TXH�HO�REMHWLYR�HV� � WUDVSDVDU�HO�DJXD�SRU�JUDYHGDG�GHVGH� OD�SUHVD�QXHYR�PXQGR�KDVWD� OD�
SODQWD�GH�WUDWDPLHQWR�GH�DJXD�\�DVt��DEDVWHFHU��D�OD�SREODFLyQ��\�D�OD�YH]��HO�DKRUD�GH��PLOORQHV�GH��SHVRV��
\D�TXH�QR��VH�QHFHVLWDUD��WXUELQD�QL�HOHFWULFLGDG�SDUD�HO�ERPEHR�GHO�DJXD����
�
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&$3,78/2�,��(67$'2�'(/�$57(��
�
������,1752'8&&,Ï1��
 
(Q�HVWH�FDSLWXOR�VH�WUDWD�GH�GDU�XQD�LQWURGXFFLyQ�GH�OD�LPSRUWDQFLD�KLVWyULFD�TXH�WLHQH�OD�JHRPHFiQLFD�

GHVGH�HO�SXQWR�GH�YLVWD�FLHQWtILFR�WpFQLFR�SDUD�OD�KXPDQLGDG��GHVGH�PXFKDV�GpFDGDV�KDVWD�OD�DFWXDOLGDG��
OD�JHRPHFiQLFD�KD�GHVDUUROODGR�SDUD�� OD�HYDOXDFLyQ�GH�OD��HVWDELOLGDG�GH�ORV��VXHORV�\�PDFL]R�URFRVRV��
FRQ�REMHWLYR�GH�REWHQHU�UHVXOWDGR�GH�ORV�IHQyPHQRV�JHRGLQiPLFRV�TXH�SUHYDOHFHQ�HQ�OD�]RQD�GH�HVWXGLR�
\ WUDWDU� GH� HYLWDU� SHUGLGDV� PDWHULDOHV� FRPR� GH� YLGDV� KXPDQDV�� 8QD� YH]� UHDOL]DGRV� ORV� HVWXGLRV�
JHRPHFiQLFRV�VH�SXHGHQ�REWHQHU�PRGHORV�JHROyJLFRV�PiV�GHWDOODGRV�GH�ODV�]RQDV�GH�SHOLJURVLGDG�FRPR�
GH�LQHVWDELOLGDG��D�WUDQVFXUVR�GH�ORV�DxRV�HVWD�FLHQFLD�VH�KD�IRUWDOHFLGR�DXQ�PiV�WDQWR�HQ� ODV�REUDV�HQ�
VXSHUILFLH�FRPR���VXEWHUUiQHD�TXH�VH��GHWHUPLQDQ��SRU�PXFKRV�SDUiPHWURV�WDQWR�HQ�ODV�URFDV�FRPR�HQ�
ORV�VXHORV��XQD�YH]� �REWHQLGR�� ORV�SDUiPHWUR�VH�REWLHQH�YDULDV� � FODVLILFDFLRQHV�FRPR�VRQ�FDOLGDG�GH� OD�
URFD�GHO�PDFL]R��UHVLVWHQFLD��SODVWLFLGDG�HQWUH�RWUDV���
�

����0DUFR�WHyULFR�
/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��7RGDV�HVWDV� IDVWXRVDV�REUDV��FRQWDURQ�FRQ�H[FHOHQWHV�
PLQHURV�TXH�GHVDUUROODURQ�XQD�DPSOLD�JDPD�GH�FRQVWUXFFLRQHV�VXEWHUUiQHDV�\�IRUWLILFDFLRQHV�TXH�KR\�VH�
REVHUYDQ�\�FRQVHUYDQ�KDVWD�OD�DFWXDOLGDG��6LQ�HPEDUJR�OD�JHRPHFiQLFD�FRPR�FLHQFLD�HV�D�ILQHV�GH�ORV�
DxRV� ���� TXH� KL]R� VX� HQWUDGD� HQ� HO� KDVWD� HQWRQFHV�� PXQGR� FUtWLFR� GH� ODV� REUDV� VXEWHUUiQHDV��
+LVWyULFDPHQWH� VH� FRQRFH� TXH� HO� 3ULPHU� &RQJUHVR� GH�0HFiQLFD� GH� 5RFDV� VH� FHOHEUy� HQ� 3RUWXJDO� HQ�
�������/ySH]�-LPHQR���������$~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�� HO� 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�VXEWHUUiQHDV�
XQ�FUHFLHQWH�VRSRUWH�FLHQWtILFR�\�WpFQLFR�TXH�KD�HQFRQWUDQGR�VX�Pi[LPR�H[SRQHQWH�HQ�OD�~OWLPD�GpFDGD��
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KDVWD�HO�SXQWR�GH�TXH�KR\�HQ�GtD��OD�PD\RUtD�GH�ORV�W~QHOHV�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� VLQWHWL]DQ� 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� 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�� $� QXHVWUR� FULWHULR�� HO� LQFRQYHQLHQWH� TXH� SUHVHQWD�� HV� OD�
GLILFXOWDG� GH� GHWHUPLQDU� ORV� SDUiPHWURV� TXH� LQWHUYLHQHQ� HQ� OD� FODVLILFDFLyQ�� VL� QR� VH� WLHQHQ� DELHUWDV�
H[FDYDFLRQHV� GH� GLVWLQWDV� ORQJLWXGHV� OLEUHV�� GXUDQWH� VXV� WLHPSRV� GH� HVWDELOLGDG�� 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'����ËQGLFH�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�VLQQ~PHUR�GH�HOODV��(Q�������:,&.+$0��7,('(0$,1�<�6.,11(5�GHO�8��
6�� %XUHDX� RI�0LQHV�� �%ODQFR�� ������0RUHQR�������� HVWDEOHFHQ� ORV� FULWHULRV� SDUD� OD� REWHQFLyQ� GHO� 565�
�5RFN� 6WUXFWXUH� 5DWLQJ��� 6HJ~Q� HVWH� FULWHULR�� HO� HIHFWR� GHO� DJXD� HVWi� FRQGLFLRQDGR� SRU� SDUiPHWURV�
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OLWROyJLFRV�\�HVWUXFWXUDOHV�GHO�PDFL]R�\�SRU�OD�LQIOXHQFLD�GHO�DJULHWDPLHQWR��SRU�OR�TXH�VH�GHEH�DQDOL]DU�PX\�
ELHQ�ODV�FDUDFWHUtVWLFDV�GHO�PDFL]R�HQ�FXHVWLyQ�D�OD�KRUD�
GH�HPSOHDU�HVWH�FULWHULR�SRUTXH�QR�VLHPSUH� OD�DIOXHQFLD�GH�DJXD�HQ�XQD�H[FDYDFLyQ�HVWi�FRQGLFLRQDGD�
H[FOXVLYDPHQWH� HVWRV� IDFWRUHV�� � %2/8&+2)� HQ� OD� GpFDGD� GH� ORV� DxRV� ���� �%ROXVKRI�� ������0DUWtQH]��
�������GHVDUUROOy�XQ�PpWRGR�SDUD�YDORUDU�OD�HVWDELOLGDG�GDGR�SRU�HO�tQGLFH���6�����HVWH�FULWHULR�HV�EDVWDQWH�
FRPSOHWR� LQFRUSRUDQGR� SDUiPHWURV� FRPR� HO� FRHILFLHQWH� GH� IRUWDOH]D� GH� ODV� URFDV��'XUDQWH� HVWD�PLVPD�
GpFDGD� DSDUHFHQ� RWUDV� &ODVLILFDFLRQHV� *HRPHFiQLFDV� GH� 0DFL]R� 5RFRVR�� FRPR� ODV� GH�� )5$1./,1��
������\�������\�/28,6�(1��������0RUHQR��������*RQ]iOH]�GH�9DOOHMR��������/ySH]�-LPHQR��������TXH�
KDQ� WHQLGR� PHQRV� VHJXLGRUHV�� /D� VHQFLOOH]� GH� ORV� PpWRGRV� SUHVXSXHVWR� SRU� %,(1,$:.,� ������� \�
%$5721�� /,(1� <� /81'(� �������� �%ODQFR�� ������ *RQ]iOH]� GH� 9DOOHMR�� ������ /ySH]� -LPHQR�� ������
0RUHQR��������FRQWULEX\HURQ�GHILQLWLYDPHQWH�D�VX�UiSLGD�DFHSWDFLyQ�\�H[SDQVLyQ��3$/067520�HQ������
\ ������3DOPVWURP��������SURSRQH�HO�tQGLFH�50,��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��(O�
tQGLFH�SHUPLWH�FDUDFWHUL]DU�PDFL]RV�URFRVRV�\�FDOFXODU�VRVWHQLPLHQWRV�HQ�H[FDYDFLRQHV�VXEWHUUiQHDV��(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� ������ \�
�������(QWUH�RWUDV�FRQWULEXFLRQHV�VH�SXHGHQ�PHQFLRQDU� ODV�UHDOL]DGDV�SRU�0RUHQR��������SDUD�PHGLGDV�
GH�VRVWHQLPLHQWR�HQ� W~QHOHV��DVt� FRPR�SDUD�HO�GLPHQVLRQDPHQWR� �GH� JDOHUtDV�PLQHUDV�SRU�$EDG��HW�DO��
�����\�ORV�WUDEDMRV�GH�LQYHVWLJDFLyQ�GH�0XxR]�������\�(QFLQJ���������*RQ]iOH]�GH�9DOOHMR��������0RUHQR��
������ /ySH]� -LPHQR�� ������� 'HEH� DxDGLUVH� WDPELpQ� HO� FUHFLHQWH� GHVDUUROOR� GH� ORV� WUDEDMRV� GH�
UHFRQRFLPLHQWR� GH� ORV� PDFL]RV� URFRVRV�� FRPR� ORV� GH� DXVFXOWDFLRQHV�� DXQTXH� SRU� HO� PRPHQWR� HVWDV�
DFWLYLGDGHV� QR� KDQ� DOFDQ]DGR� OD� JHQHUDOL]DFLyQ� GHVHDEOH� HQ� OD�PD\RUtD� GH� ORV� SDtVHV�� HV� FUHFLHQWH� HO�
Q~PHUR�GH�REUDV�VXEWHUUiQHDV�TXH��SRU�PHGLR�GH�VHFFLRQHV�LQVWUXPHQWDGDV�X�RWUR�WLSR�GH�HVWDFLRQHV�GH�
FRQWURO��DSRUWDQ�GDWRV�REMHWLYRV�SDUD�ODV�FDOLEUDFLRQHV�GH�ORV�PRGHORV��JHQHUDOPHQWH��VHPLHPStULFRV��SDUD�
OD�YHULILFDFLyQ�SUiFWLFD�GH�ORV�HVWXGLRV�WHyULFRV�\�SDUD�OD�HVWLPDFLyQ�GHO�HVWDGR�WHQVLRQDO��/D�LQWURGXFFLyQ�
GH�OD�FRPSXWDFLyQ��FRPR�SRU�HMHPSOR�ORV�VRIWZDUHV�SDUD��HO�FiOFXOR�GH�HVWDELOLGDG�GH�ODV�REUDV��GLVHxR�GHO�
VRVWHQLPLHQWR��HVWDGR�WHQVLRQDO�DOUHGHGRU�GH�ODV�H[FDYDFLRQHV��HQWUH�RWURV��/ySH]�-LPHQR��������WDPELpQ�
KDQ� FRQWULEXLGR� JUDQGHPHQWH� HQ� HO� GHVDUUROOR� FLHQWtILFR� \� WpFQLFR� GH� OD� JHRPHFiQLFD�� (Q� &XED� ODV�
FODVLILFDFLRQHV� JHRPHFiQLFDV� GH� ORV� PDFL]RV� URFRVRV� WLHQHQ� SRFRV� VHJXLGRUHV�� +DQ� VLGR� HPSOHDGDV�
IXQGDPHQWDOPHQWH�SRU�ODV�(PSUHVDV�GH�SUR\HFWR�\�FRQVWUXFFLyQ�GH�REUDV�VXEWHUUiQHDV�GHO�0LQLVWHULR�GH�
ODV�)XHU]DV�$UPDGDV�5HYROXFLRQDULDV��'XUDQWH�OD�GpFDGD�GH�ORV����\�����ORV�FULWHULRV�XWLOL]DGRV�HQ�HO�&$7�
± )$5� SDUD� SUR\HFWR� \� HMHFXFLyQ� GH� W~QHOHV� VH� EDVDQ� HQ� OD� HVFXHOD� VRYLpWLFD�� TXH� VH� DSR\D� HQ� ORV�
WUDEDMRV�GHO�SURIHVRU�3URWRGLiNRQRY��6HJ~Q�HVWD�WHRUtD��OD�HVWDELOLGDG�VH�ORJUD�FXDQGR�OD�H[FDYDFLyQ�WLHQH�
IRUPD� SDUDEyOLFD� R� FXDQGR� DOFDQ]D�� SRU� GHUUXPEHV�� GLFKD� IRUPD��'XUDQWH� HVRV� DxRV� OD� REVHUYDFLyQ� \�
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FRQWURO� GH� LQILQLGDGHV� GH� FDVRV� UHDOHV� �$FRVWD�� ������� GRQGH� VH� ORJUD� OD� HVWDELOLGDG� FRQ� VHFFLRQHV� GH�
IRUPDV�DEVROXWDPHQWH�DUELWUDULDV��SXVR�HQ�GXGDV�HO�SODQWHDPLHQWR�GH�3URWRGLiNRQRY��$�SULQFLSLRV�GH� OD�
GpFDGD�GH�ORV����VH�SRQH�HQ�SUiFWLFD�OD�FODVLILFDFLyQ�GH�%LHQLDZVNL��PiV�WDUGH�PRGLILFDGD�SRU�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� ±� )$5�� 'H� DFXHUGR� D� HVWD� HYDOXDFLyQ�� VH� HVWDEOHFtD� HO� WLHPSR� \� HO� DYDQFH�
SHUPLVLEOH�VLQ�UHYHVWLU�TXH�DGPLWtD�FDGD�WUDPR�GH�REUD��$O�YHULILFDU�HQ�OD�SUiFWLFD�TXH�OD�HVWDELOLGDG�QR�VH�
DIHFWDED� FRQ� DYDQFHV� R� WLHPSRV� VLQ� UHYHVWLU� VXSHULRUHV� D� ORV� SURQRVWLFDGRV�� VH� GHFLGLy� UHDOL]DU� XQD�
PLQXFLRVD�LQYHVWLJDFLyQ�SDUD�HVWDEOHFHU�FULWHULRV�PiV�H[DFWRV�\�TXH�SHUPLWLHUDQ�UHDOPHQWH�YDORUDUD�GLFKR�
FRPSRUWDPLHQWR�� (VWD� LQYHVWLJDFLyQ� IXH� UHDOL]DGD� SRU� $XJXVWR� $�� &DxL]DUHV�� GHO� 'HSDUWDPHQWR� GH�
0DWHPiWLFDV� DSOLFDGDV� GHO� &'&0�� �$FRVWD�� ������� (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�GLH]�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��TXH�GHVDUUROODURQ�YDULDV� WHVLV�HQ�HVWD�OtQHD�GH�
LQYHVWLJDFLyQ�� TXH� FRQVWLWX\HQ� LPSRUWDQWHV� GRFXPHQWRV� FLHQWtILFR� ±� WpFQLFRV�� HQ� OD� UHDOL]DFLyQ� GH� HVWH�
WUDEDMR�� WDOHV� FRPR�� OD� &DUDFWHUL]DFLyQ� JHRPHFiQLFD� GH� ORV� PDFL]RV� URFRVRV� GH� OD� 0LQD� 0HUFHGLWDV�
�&DUWD\D���������OD�JHRPHWUtD�GHO�DJULHWDPLHQWR�GH�OD�0LQD�0HUFHGLWDV�\�VX�HVWDELOLGDG��)DOHUR���������OD�
DFFLyQ�GH�OD�SUHVLyQ�PLQHUD�HQ�ODV�PLQDV�GH�FURPR��0RQGHMDU���������OD�HOHFFLyQ�GHO�PpWRGR�GH�DUUDQTXH�
D SDUWLU� GH� ODV� FODVLILFDFLyQ� JHRPHFiQLFD� GHO�PDFL]R� �1RD�������� HQWUH� RWUDV� LQYHVWLJDFLRQHV�� �%ODQFR���
������ %ODQFR�� ������ &DUWD\D�� ������ &DUWD\D�� ������ &DUWD\D�� ������ *XLOOHUPH�� ������ 0RQGHMDU�� ������
0RQGHMDU��������0RQGHMDU���������(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�
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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�HO�WUDEDMR�DSOLFDFLyQ�GH�QXHYDV�WpFQLFDV�HQ�HO�HVWXGLR�LQJHQLHUR�JHROyJLFR�GH�ORV�PDFL]RV�URFRVRV�GHO�
-��0�� $OIDUR�� ������� VH� UHDOL]D� XQ� DQiOLVLV� GH� ORV� WUDEDMRV� GH� FDPSR�PiV� LPSRUWDQWHV�� XWLOL]DGRV� HQ� OD�
HYDOXDFLyQ�GH�PDFL]RV�URFRVRV�D�SDUWLU�GH�OD�XWLOL]DFLyQ�GH�PpWRGRV�GH�FDPSR�QR�WUDGLFLRQDOHV�XWLOL]DGRV�
HQ�QXHVWUR�SDtV��(Q�HO�PLVPR�VH�KDFH�XQ�DQiOLVLV�\�HYDOXDFLyQ�GHO�DJULHWDPLHQWR�GHO�PDFL]R� URFRVR�GH�
YDULRV� W~QHOHV�HQ� ODV�SURYLQFLDV�*UDQPD�\�6DQWLDJR�GH�&XED��(VWD� LQYHVWLJDFLyQ�HV�VLQ�GXGDV�XQ�SDVR�
LPSRUWDQWH�SDUD�HIHFWXDU�OD�FDUDFWHUL]DFLyQ�JHRPHFiQLFD�GH�ORV�PDFL]RV�URFRVRV��SHUR�HQ�QXHVWUD�RSLQLyQ�
QR�VH�ORJUD�FDUDFWHUL]DU�JHRPHFiQLFDPHQWH�ORV�PLVPRV��2WURV�HVIXHU]RV�HQ�HVWD�WHPiWLFD�� OR�FRQVWLWX\H�
OD�LQYHVWLJDFLyQ�UHDOL]DGD�SRU�HO�-��/��3HxDWHV���������WLWXODGD��FDUDFWHUL]DFLyQ�JHRPHFiQLFD�GH�0DFL]R�GHO�
(VFDPEUD\��GRQGH�HO�SHVR�GH�OD�LQYHVWLJDFLyQ�OR�WLHQHQ�ORV�FULWHULRV�JHROyJLFRV��FODVLILFDQGR�ODV�URFDV�SRU�
VX�JpQHVLV��SDUD� OD�GHWHUPLQDFLyQ�GH� ODV�SURSLHGDGHV�ItVLFR�±�PHFiQLFDV��FRPR�~QLFRV�FULWHULRV�SDUD� OD�
FDUDFWHUL]DFLyQ�JHRPHFiQLFD�GHO�PDFL]R��(VWR�D�QXHVWUR�MXLFLR��PiV�ELHQ�HV�XQD�LQYHVWLJDFLyQ�LQJHQLHUR�
JHROyJLFD��TXH�FRQVWLWX\H�OD�EDVH�IXQGDPHQWDO�GH�OD�FDUDFWHUL]DFLyQ�JHRPHFiQLFD��D�OD�FXDO�QR�VH�OOHJD�HQ�
HO�WUDEDMR��
(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��(Q�OD�SUHVHQWH�LQYHVWLJDFLyQ�VH�FRQVLGHUDQ�
HVRV� DVSHFWRV�� SHUR� DGHPiV� VH� LQWURGXFH� XQ� QXHYR� HQIRTXH�� KDVWD� DKRUD� QR� WUDWDGR� HQ� OD� OLWHUDWXUD�
FRQVXOWDGD�� TXH� UDGLFD� HQ� OD� HVWLPDFLyQ� GHO� PRGHOR� JHRPHFiQLFR� PiV� UHSUHVHQWDWLYR� GH� ORV� PDFL]RV�
URFRVRV� D� SDUWLU� GH� VX� HVWXGLR� GLIHUHQFLDGR�� GH� DFXHUGR� D� VX� FRPSRUWDPLHQWR� PHFiQLFR� \� HVWUXFWXUDO��
SULQFLSDOHV� IRUPDV� GH� SpUGLGDV� GH� HVWDELOLGDG� \� HO� PHFDQLVPR� FRQ� TXH� HOODV� VH� SURGXFHQ�� HVWDGR�
WHQVLRQDO��EORTXLVLGDG��HQWUH�RWURV��
�6HJ~Q� %ULFH�� 0RQGR�� (�� $� ��������� &DUDFWHUL]DFLyQ� ,QJHQLHUR�*HROyJLFD� GHO� 7UDPR� GHO� 7~QHO� 6HERUXFR�
(VSHUDQ]D� GHO� 7UDVYDVH� (VWH�2HVWH� GH� 0D\DUt�� 3URYLQFLD� +ROJXtQ�� � DQWHV� GHO� 7ULXQIR� GH� OD� 5HYROXFLyQ�� ODV�
LQYHVWLJDFLRQHV� JHROyJLFDV� GH� OD� ]RQD� QR� IXHURQ� UHDOL]DGDV� GH� XQD� IRUPD� VLVWHPiWLFD� \� VH� FRQFHQWUDURQ�
SULQFLSDOPHQWH�HQ�HO� HVWXGLR�GH� ORV�\DFLPLHQWRV� ODWHUtWLFRV�\�GH�FURPLWDV��DO� WULXQIDU� OD� UHYROXFLyQ�� FRQ�YLVWD�D�
UHDOL]DU� XQ� HVWXGLR� LQWHJUDO� GH� OD� UHJLyQ�� VH� UHDOL]R� HO� OHYDQWDPLHQWR� JHROyJLFR� D� HVFDOD� ����� ���� SRU� $��
$GRPRYLFK� \� 9�� &KHORYLRFK� � ������ ORV� TXH� UHFRQRFLHURQ� HO� FDUiFWHU� HVWUDWLIRUPH� GHO� PDFL]R� XOWUDEiVLFR�
FRQVLGHUDQGR�TXH�FRQVWLWX\H�XQ�PDFL]R�LQWUXVLYR��LQ�VLWX��
(Q�ORV�DxRV������\�������JHyORJRV�GH�OD�EULJDGD�&XEDQR�+~QJDUD�GHO�,QVWLWXWR�GH�*HRORJtD�\�3DOHRQWRORJtD�GH�
OD� $FDGHPLD� GH�&LHQFLDV� GH�&XED�� UHDOL]DURQ� HO� OHYDQWDPLHQWR� JHROyJLFR� GH� OD� DQWLJXD�SURYLQFLD� GH� RULHQWH��
FRQIHFFLRQDQGR� HO� PDSD� ������ ���� \� DUJXPHQWDURQ� OD� GLYLVLyQ� HQ� ]RQDV� HVWUXFWXUR� IDFLDOHV� GH� OD� UHJLyQ�
GLVWLQJXLHQGR�GLIHUHQWHV�EORTXHV�HVWUXFWXUDOHV��
(Q�������VH�UHDOL]R�HO�HVWXGLR�SHWUROyJLFR�GHO�PDFL]R�RILROtWLFR�GH�0D\DUt��FRPR�SDUWH�GH�XQ�HVWXGLR�UHJLRQDO�GH�
ODV�RILROLWDV�GH�&XED�UHDOL]DGDV�SRU�7HUUHULQ��0��+HUDGLD��\�RWURV�TXH�HVWDEOHFLHURQ�OD�FRUUHVSRQGHQFLD�HQWUH�ODV�
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XOWUDEDVLWDV� GHO� iUHD�FRQ�HO� FRUWH� RILROtWLFR� GH�XQD�FRUWH]D�GH� WLSR�RFHiQLFD� HPSOD]DGD� WHFWyQLFDPHQWH�� HOORV�
HVWXGLDURQ� ODV� UHODFLRQHV�HQWUH� ODV�GLIHUHQFLDV�GH�FRPSOHMRV�TXH�DIORUDQ�HQ�HVWH�PDFL]R�XOWUDPiILFR��F~PXORV�
PiILFRV� XOWUDPiILFRV� \� ORV� GLTXHV� SDUDOHORV� GH� GLDEDVDV�� HVWDEOHFLHQGR� ODV� LQPHUVLRQHV� WHFWyQLFDV� GHO� FRUWH�
RILROtWLFR�� GHELGR� D� TXH� ORV� FRPSOHMRV� XOWUDPiILFRV� LQIHULRUHV� � \DFHQ� � � WHFWyQLFDPHQWH� DO� FRPSOHMR� GH� GLTXHV��
SDUDOHORV�GH�GLDEDVDV��
(Q� ����� FRPR� SDUWH� GHO� HVWXGLR� GH� SUHIDFWLELOLGDG� SDUD� OD� XELFDFLyQ� GH� XQD� KLGURDFXPXODGRUD� HQ� OD� UHJLyQ�
RULHQWDO��VH�UHDOL]R�XQD�LQYHVWLJDFLyQ�SUHOLPLQDU�SRU�SDUWH�GH�OD�(PSUHVD�GH�3UR\HFWRV�GHO�0,1%$6�GH�+ROJXtQ��
FRPR� UHVXOWDGR� VH� HVFRJLHURQ� ODV� YDULDQWHV� GH� *XD\DER� \� 0HORQHV� FRPR� ODV� PHMRUHV� FRQGLFLRQHV� SDUD� OD�
FRQVWUXFFLyQ�GH�OD�PLVPD��'HVWDFDURQ�OD�SUHVHQFLD�GH�YDULDV�]RQDV�GH�IDOODV�GH�\DFHQFLD�VXDYHV�KDFLD�HO�VXU�
HVWH��IDOODV�GH�VREUHFRUULPLHQWR���TXH�VLQ�HPEDUJR�QR�IXHURQ�VHxDODGDV�HQ�VXV�PDSDV�QL�HQ�FRUWHV�JHROyJLFRV��$�
SULQFLSLRV� GH����� VH� UHDOL]DURQ� HVWXGLRV� JHROyJLFRV�WHFWyQLFR� HVWUXFWXUDO� HQ� GRV� IDVHV�� XQD� SULPHUDPHQWH�
UHJLRQDO�D�HVFDOD����������\�OD�VHJXQGD��HQ�HO�iUHD�GH�HVWXGLR�D�HVFDOD������������&RPR�UHVXOWDGR�VH�HODERUy�
XQ�HVTXHPD�GH�EORTXHV�OLPLWDGRV�SRU�IDOODV�YHUWLFDOHV�FRQGLFLRQDGR�GH�HGDG�1HyJHQR�&XDWHUQDULR��GHWHUPLQDGR�
SRU�GLIHUHQWHV�PpWRGRV�SULQFLSDOPHQWH�JHRJUiILFRV��/RV�DXWRUHV�GH�HVWH�WUDEDMR�KLFLHURQ�pQIDVLV��HQ�OD�H[LVWHQFLD�
GH�XQ�JUDQ�Q~PHUR�GH� IDOODV�YHUWLFDOHV�� FRQVLGHUDQGR�HVR�FRPR� OD�FDXVD�GHO� UHOLHYH�DFWXDO��6LQ�HPEDUJR� ODV�
REVHUYDFLRQHV� GH� FDPSRV� UHDOL]DGDV� QR� FRQILUPDURQ� HO� HVTXHPD� WHFWyQLFR� SURSXHVWR� HVSHFLDOPHQWH� HQ� OD�
VXSHUILFLH� GH� SODQWDFLyQ�� QL� UHFKD]RV� YHUWLFDOHV� SRU� OR� PHQRV� SDUD� HO� 1HyJHQR�� DGHPiV� GHO� DQiOLVLV� GH� OD�
WHFWRQRJUDPD�VH�REVHUYDURQ�TXH� ODV�FRQGLFLRQHV�SULQFLSDOHV�GH�DJULHWDPLHQWRV�HVWiQ�DVRFLDGDV�D� ORV�VXHORV�
HVWUDWLILFDGRV�\�ODV�IDOODV�GH�iQJXOR�VXDYH��VREUHFRUULPLHQWR��HQ�ODV�URFDV�GH�FRPSOHMR�RILROtWLFR��
,QYHVWLJDFLRQHV� JHRPRUIROyJLFDV� HQ� OD� ]RQD� GH� HVWXGLR�� �(VFREDU� 5�� 5DPyQ� \� 6DQGRYDO� %�� (QULTXH�� �������
)RWRLQWHUSUHWDFLyQ� JHROyJLFD� GHO� VHFWRU� 0HORQHV�6DEDQLOOD�� ,�6�0�0� (O� HVWXGLR� JHRPRUIROyJLFR� VH� UHDOL]y� HQ�
EDVH� D� ORV� GLIHUHQWHV� PDSDV� PRUIRPpWULFRV� FRQIHFFLRQDGRV� D� HVFDOD� ����� ���� \� ��� ��� ����� ORV� FXDOHV� VH�
XWLOL]DURQ�FRPR�PDWHULDO�SULPDULR�SDUD�OD�HODERUDFLyQ�GH�ORV�PDSDV�GH�]RQDFLyQ�JHRPRUIROyJLFR�D�HVFDOD������
����\�������������
(Q�EDVH�DO�GHVFLIUDPLHQWR�GH� ODV�IRWRJUDItDV�DpUHDV�\�D�ODV�FRPSUREDFLRQHV�GH�FDPSR��VH�FRQIHFFLRQDURQ� ORV�
HVTXHPDV� IRWRJHROyJLFRV� \� IRWRWHFWyQLFRV� D� HVFDOD� ��� ��� ���� \� ��� ��� ���� GRQGH� VH� VHSDUDQ� ODV� GLIHUHQWHV�
IRUPDFLRQHV�\�VH�UHFRJHQ�ODV�GLUHFFLRQHV�GH�ODV�SULQFLSDOHV�IUDFWXUDV�R�DOLQHDFLRQHV�WHFWyQLFDV��
6HJ~Q�6iQFKH]�6LOYD��<����������(VWXGLR�,QJHQLHUR�*HROyJLFR�GH�OD�5HJLyQ�0D\DUt�6DJXD�SDUD�HO�7UDPR�6DJXD�
0HORQHV�GHO�7UDVYDVH�(VWH�2HVWH��&RPR�LQYHVWLJDFLRQHV�LQJHQLHUR�JHROyJLFDV�VH�WLHQHQ�ORV�LQIRUPHV�FRQ�VXV�
DQH[RV� JUiILFRV� GH� OD� SUHVD�PHORQHV� UHDOL]DGRV� SRU� OD� (1,$�1R�� �� GH�+ROJXtQ�� FRPR� VRQ�� HO� GH� /LSRYLDQRY�
��������6HOLYLDQRY��'tD]�3���������\�HO�GH�5LYHUyQ�VREUH�ODV�FDQWHUDV���������(VWiQ�WDPELpQ�ORV�LQIRUPHV�GH�ORV�
LQYHVWLJDGRUHV�GH�OD�(,3++�HQ�FRQMXQWR�FRQ�LQYHVWLJDGRUHV�GH�OD�(03,�)$5�+ROJXtQ�SDUD�HO�7UDVYDVH�(67(�
2(67(� �������� HQWUH� ORV� TXH� VH� SXHGHQ� PHQFLRQDU� SDUD� ORV� W~QHOHV� 0HORQHV�6HERUXTXLWR� \� 6HERUXTXLWR�
(VSHUDQ]D��VH�FRQWy�DGHPiV�FRQ�HO� LQIRUPH�LQJHQLHUR�JHROyJLFR�GH�OD�SUHVD�(VSHUDQ]D��0RUDOHV�*��*��������
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DVt�FRPR�XQ�SHTXHxR�VHFWRU�LQYHVWLJDGR�GHO�W~QHO�0HORQHV�/HYLVD�GH�ORV�TXH�FRQVXOWDURQ�VROR�FDODV�SHUIRUDGDV�
\ SHUILOHV�JHyORJR�JHRItVLFRV���
�'H�HVWD�PLVPD�HWDSD�VH�WLHQH�OD�,QYHVWLJDFLyQ�,QJHQLHUR�*HROyJLFD�5HJLRQDO�%iVLFD�GHO�7~QHO�/HYLVD±0HORQHV�
�%ODQFR� %Oi]TXH]� -�/�� ������� LQYHVWLJDFLyQ� HQ� OD� TXH� SDUWLFLSDURQ� HQ� ORV� WUDEDMRV� GH� FDPSR� XQ� JUXSR� GH�
HVWXGLDQWHV� GH��WR� DxR�GH� OD�HQWRQFHV� IDFXOWDG� GH�JHRORJtD� GHO� ,6000�� HQ�HVWD� LQYHVWLJDFLyQ�VH�PLGLHURQ�\�
GHVFULELHURQ�PiV�GH�����HOHPHQWRV�GH�\DFHQFLD�GH�JULHWDV�\�IDOODV�FRQ�VX�UHSUHVHQWDFLyQ�JUiILFD�\�VH�KL]R�XQ�
HQVD\R� LQLFLDO� VREUH� HO� DQiOLVLV� JHRWHQFLRQDO� GHO�PDFL]R� URFRVR� VHJ~Q� VX� KLVWRULD� � JHROyJLFD�� LQIHOL]PHQWH� HO�
GRFXPHQWR� ILQDO� GH� HVWD� LQYHVWLJDFLyQ� QR� SXGR� VHU� HQFRQWUDGR� HQ� ORV� DUFKLYRV� GH� OD� 8&0� � GH� +ROJXtQ��
VREUHYLYLHQGR�VROR�DOJXQRV�ERUUDGRUHV�TXH�FRQVHUYy�VX�DXWRU����
$O� FRPHQ]DU� ORV� WUDEDMRV� HQ� HO� WUDVYDVH� (VWH�2HVWH� HQ� HO� ������ VH� FRQVXOWDQ� ORV� LQIRUPHV� VREUH� ODV�
LQYHVWLJDFLRQHV�LQJHQLHUR�JHROyJLFDV�SDUD�OD�HWDSD�GH�LQJHQLHUtD�EiVLFD�GH� ODV�SUHVDV�6HERUXTXLWR�\�*XD\DER�
�%ODQFR�%Oi]TXH]�-�/�HW�DO���DVt�FRPR�GH�RWUDV�REUDV�KLGUiXOLFDV� LQYHVWLJDGDV�SRU�HO�FROHFWLYR�GH�HVSHFLDOLVWDV�
GHO� 7DOOHU� GH� ,QYHVWLJDFLRQHV� GH� OD� MRYHQ� 8QLGDG� (PSUHVDULDO� GH� %DVH� GH� *HRWHFQLD� \� 3HUIRUDFLyQ� GH� OD�
(PSUHVD�5$8'$/���
3RU� ~OWLPR� IXHURQ� DQDOL]DGRV� \� UHYLVDGRV� ORV� LQIRUPHV� TXH� FRQWLHQHQ� ORV� UHVXOWDGRV� GH� ODV� ,QYHVWLJDFLRQHV�
,QJHQLHUR�*HROyJLFDV�H�+LGURJHROyJLFDV�TXH�VH� UHDOL]DURQ�HQ� OD� ]RQD�FRUUHVSRQGLHQWH�D� ODV�&DQWHUDV�3LHGUD�
*RUGD� \� 6ROHGDG�� OD� FXDO� IXH� VROLFLWDGD� SRU� HO� *UXSR� GH� 3UR\HFWRV� GHO� ,15++� �5$8'$/���(O� REMHWLYR� GH� OD�
LQYHVWLJDFLyQ� FRQVLVWLy� HQ� SUHFLVDU� OD� JHRORJtD� GH� OD� ]RQD� GRQGH� VH� HQFXHQWUDQ� XELFDGDV� HVWDV� FDQWHUDV��
SDUWLFXODUPHQWH� OR� UHIHUHQWH� D� ODV� SURSLHGDGHV� ItVLFR� ±� PHFiQLFDV� GH� ODV� URFDV� DVt� FRPR� VX� SRWHQFLD� ~WLO� \�
GHWHUPLQDU�VL�FXPSOH�FRQ�ORV�SDUiPHWURV�GH�UHVLVWHQFLD�DGHFXDGD�FRQ�YLVWDV�D�VX�XWLOL]DFLyQ�FRPR�PDWHULDO�GH�
HQURFDPLHQWR�HQ�DOJXQRV�VHFWRUHV�GH�OD�FRUWLQD�GH�OD�3UHVD�0HORQHV���5RGUtJXH]��7pOOH]��/�\�*ULPyQ��$���������
(1,$�1R����+ROJXtQ���
/D� JHRPHFiQLFD� D� WUDYpV� GH� ORV� DxRV� VH� KD� SHUIHFFLRQDGR� SHUR� VLHPSUH� PDQWLHQH� HO� REMHWLYR� SDUD� ODV�
LQYHVWLJDFLRQHV�LQJHQLHURV����JHROyJLFDV�GH�ORV�VXHORV�\�URFDV��(VWD�FLHQFLD�VH�KD�GHVDUUROODGR�DXQ�PiV�SRU�OD�
LQWURGXFFLyQ�GH�QXHYDV�WHFQRORJtD�FRPR�OD�FRPSXWDFLyQ�TXH�KD�SRUWDGR�6RIZDUHV�FDSDV�GH�FDOFXODU�IDFWRUHV�GH�
VHJXULGDG��)V���\�OD�HVWDELOLGDG�SDUD�ODV�REUDV�\�WDPELpQ�VH�REWLHQHQ�GLVHxRV�GHO�VRVWHQLPLHQWR�SDUD�SUR\HFWRV�
GH�REUDV�VXEWHUUiQHDV�FRPR�HQ�VXSHUILFLH��FRQ�HO�REMHWLYR�GH�REWHQHU�XQD�FRQVWUXFFLyQ�VHJXUD�\�HVWDEOH���3DUD�
HVWH�WUDEDMR�TXH�WUDWD�VREUH�OD��HQWUDGD�GH�XQ��W~QHO�FRQ�ILQHV�KLGURWHFQLFRV�VH�WUDWR�FRQ�YDULRV��SDUiPHWURV�GH�
PDFL]R� URFRVR� FRPR� ODV� GLVFRQWLQXLGDGHV� GH� ODV� GLDFODVDV� HQWUH� RWURV�� SHUR� WHQLHQGR� HQ� FXHQWD� � ODV�
FODVLILFDFLRQHV� � JHRPHFiQLFRV� FRPR� VRQ� 54'�� 505�� 4� \� 605��� GRQGH� VR� REWXYR� UHVXOWDGRV� SRVLWLYRV� GHO�
PDFL]R�URFRVR���������

�
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&$3,78/2� ,,�� &$5$&7(5,67,&$6�*(2/2*,&$6��'(/�$5($���
�
����,1752'8&&,Ï1��
(O� iUHD� GH� HVWXGLR� IRUPD� SDUWH� GHO� JUXSR� PDFL]R� 6DJXD�%DUDFRD�� OR� FXDO� KDFH� TXH� HO� UHOLHYH� VHD�
SUHGRPLQDQWHPHQWH� PRQWDxRVR�� SULQFLSDOPHQWH� KDFLD� HO� VXU�� +DFLD� HO� QRUWH� HO� UHOLHYH� VH� KDFH� PiV� VXDYH��
GLVPLQX\HQGR�JUDGXDOPHQWH�KDFLD�OD�FRVWD��(O�PDFL]R�HV�XQ�HOHPHQWR�LPSRUWDQWH�HQ�OD�LVOD�SRU�VX�ULTXH]D��HQ�VX�
IORUD��IDXQD��\� �HQ�ORV�UDVJRV�JHROyJLFRV�� �TXH�HVWiQ�GHWHUPLQDGDV�SRU� ODV�URFDV�GH�OD�DVRFLDFLyQ�RILROtWLFDV�\�
URFDV�YROFiQLFDV�TXH�GDWDQ�GHO� MXUiVLFR�DO� FUHWiFLFR�� �DVt�FRPR� URFDV�GH� ORV�DUFRV�GHO�3DOHyJHQR�\�FXHQFDV�
VXSHUSXHVWDV� D� pVWH� GHO� (RFHQR� 0HGLR� 6XSHULRU�� )LQDOPHQWH� PDUFDQGR� XQ� HVWDGLR� GH� FLHUWD� HVWDELOLGDG�
WHFWyQLFD� UHODWLYD�� FRQRFLGD� SRU� DOJXQRV� DXWRUHV� FRPR� SODWDIyUPLFD� R� FXDVLSODWDIyUPLFD�� VH� HQFXHQWUDQ� ODV�
VHFXHQFLDV� GHO� ROLJRFHQR� PHGLR� VXSHULRU� KDVWD� HO� UHFLHQWH�� SUHGRPLQDQWHPHQWH� FDUERQDWDGDV� \� WHUUtJHQR�
FDUERQDWDGDV��XELFDGDV�HQ�HO�ERUGH�QRUWH�GH�OD�UHJLyQ��
�

����8ELFDFLyQ�JHRJUiILFD�
*HRJUiILFDPHQWH�HO�iUHD�GH�HVWXGLR�VH�XELFD� HQ� ODV�HOHYDFLRQHV� �SHUWHQHFLHQWHV�DO� VHFWRU�PRQWDxRVR� �HQ�HO�
H[WUHPR�RULHQWDO�GH� OD� LVOD�GH�&XED��HQ�OD�]RQD�1XHYD�9HQWXUD�HQ�HO�PXQLFLSLR�0RD��SURYLQFLD�GH�+ROJXtQ��/D�
FXDO�OLPLWD�DO�QRUWH�FRQ�HO�2FpDQR�$WOiQWLFR��DO�VXU�FRQ�HO�PXQLFLSLR�GH�<DWHUDV��DO�HVWH�FRQ�%DUDFRD�\�DO�RHVWH�
FRQ�ORV�PXQLFLSLRV�GH�6DJXD�GH�7iQDPR�\�)UDQN�3DtV���)LJXUD�������
�
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�)LJXUD���������
�

������*HRORJtD�UHJLRQDO��
�
/D� HYROXFLyQ� JHROyJLFD� GH� OD� UHJLyQ� VH� FDUDFWHUL]D� SRU� XQD� JUDQ� FRPSOHMLGDG�� GHELGR� D� OD� H[LVWHQFLD� GH�XQD�
YDULDGD�FRPSRVLFLyQ�OLWROyJLFD�\�RFXUUHQFLD�GH�SURFHVRV�\�IHQyPHQRV�JHROyJLFRV�GH�JpQHVLV�GLYHUVD��WRPDQGR�
HQ�FXHQWD�HO�HQIRTXH�PRYLOLVWD�GHO�GHVDUUROOR�JHROyJLFR��'H�DKt�TXH�&XED��\�HVSHFtILFDPHQWH�HO�RULHQWH�FXEDQR�
HQ� HO� 0HVR]RLFR�� KD\DQ� HVWDGR� DVRFLDGRV� DO� GHVDUUROOR� GH� VLVWHPDV� GH� DUFRV� LQVXODUHV� \� FXHQFD�PDUJLQDO��
WtSLFRV�GH�]RQDV�GH�FRQYHUJHQFLD�HQWUH�SODFDV��RFXUULHQGR�D�ILQHV�GHO�&DPSDQLDQR�6XSHULRU�0DHVWULFKWLDQR� OD�
H[WLQFLyQ� GHO� DUFR� YROFiQLFR� FUHWiFLFR� FXEDQR�� �5RGUtJXH]�� ������� /RV� SURFHVRV� GH� DFUHFLyQ� WHFWyQLFD�
SURYRFDURQ�OD�REGXFFLyQ�GHO�FRPSOHMR�RILROtWLFR�HQ�IRUPD�GH�HVFDPDV�GH�VREUHFRUULPLHQWR�VREUH�HO�ERUGH�SDVLYR�
GH�OD�3ODWDIRUPD�GH�%DKDPDV��)LJ��������

LAS TUNAS

GRANMA STG. DE CUBA GUANTANAMO

MOA

HOLGUIN

MOA

LEYENDA

Océano Atlámtico

Ríos y Aroyos

N

S

mmalba

Túnel 
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680000.00 685000.00 690000.00 695000.00 700000.00 705000.00 710000.00 715000.00 720000.00

210000.00

215000.00

220000.00

225000.00

230000.00

0$3$�*(2/2*,&2
�(VFDOD����������

$QH[R��

6,0%2/2*,$

FORMACIONES

Sedimentos fluviales del Cuaternario.

Sedimentos parálicos del Cuaternario.

Sedimentos litorales del Cuaternario.

Fm. Majimiana.

Fm. Júcaro.

Fm. Capiro.

Fm. Sabaneta.

Fm. Mícara.

Fm. La Picota.

Fm. Santo Domingo.

Fm. Quibiján.

Gabros.

Serpentinitas.

OTROS SIMBOLOS

Contactos litológicos
a) Seguros.
b) Probables.

Fallas
a) Seguras.
b) Probables.

Sobrecorrimientos.

Barrera arrecifal.

Banco de arena.

4

4

4

1

1

3

3

.

.

.

.

*

6

I

S

O

PM

M

F

VE

P

S

VG

T

)LJ�������PDSD�JHROyJLFR�GH�OD�UHJLyQ�GH�0RD���5RGUtJXH]���������
�

�����(VWUDWLJUDItD�UHJLRQDO��
�
'HELGR� D� ORV� SURFHVRV� JHRWHFWyQLFRV� UHFLHQWHV� RFXUULGRV� HQ� OD� UHJLyQ� GH� HVWXGLR�� ODV� URFDV� PiV� YLHMDV�
FRUUHVSRQGHQ�D�OD�DVRFLDFLyQ�RILROtWLFD�UHSUHVHQWDGD�SRU�URFDV�GH�ORV�FRPSOHMRV�PiILFRV�\�XOWUDPiILFRV��TXH�HQ�
HO� &UHWiFLFR� 6XSHULRU� IXHURQ� VREUHFRUULGDV� HQ� IRUPD� GH� HVFDPDV� WHFWyQLFDV� KDFLD� OD� VXSHUILFLH� FRQ� FDUiFWHU�
DOyFWRQR��\D�TXH�FRQVWLWX\HQ�UHVWRV�GH�XQD�DQWLJXD�FRUWH]D�RFHiQLFD���5RGUtJXH]����������
(O�GHVDUUROOR�HVWUXFWXUDO�GHO�&LQWXUyQ�3OHJDGR��HVWi�UHSUHVHQWDGR�SRU�HO�FRUWH�RILROtWLFR�� OD�FRUWH]D�RFHiQLFD��HO�
DUFR� YROFiQLFR� GHO� &UHWiFLFR�� OD� FXHQFD� VXSHUSXHVWD� GH� 3ULPHUD� *HQHUDFLyQ�� OD� FXHQFD� VXSHUSXHVWD� GH�
6HJXQGD�*HQHUDFLyQ�\�SRU�ORV�VHGLPHQWRV�QHRSODWDIyUPLFRV��
6HJ~Q� ORV� WUDEDMRV�GH�)pOL[�4XLQWDV�&DEDOOHUR� �4XLQWDV�)���������HVWiQ�SUHVHQWHV�HQ� OD� UHJLyQ� ODV�VLJXLHQWHV�
$VRFLDFLRQHV�(VWUXFWXUDOHV�)RUPDFLRQDOHV��
$ FRQWLQXDFLyQ�VH�KDFH�OD�GHVFULSFLyQ�GH�ODV�IRUPDFLRQHV�H[LVWHQWHV��5RGUtJXH]��������4XLQWDV��������,WXUUDOGH�
9LQHQW����������
)P��4XLELMiQ� &RQVWLWXLGD�SRU�URFDV�9XOFDQR�VHGLPHQWDULDV� LQWXLGDV�SRU�JDEUR�SHJPDWLWDV��GLRULWDV�\�GLDEDVDV��
(Q� OD� EDVH� VH� HQFXHQWUDQ� ODYDV� \� ODYDV�EUHFKDV�� DJORPHUDGRV� \� WREDV� JUXHVDV� GH� FRPSRVLFLyQ� EDViOWLFD� \�
EDViOWLFR�� DQGHVtWLFD��(Q� VX�FRQMXQWR�VRQ�GH� FRORU� QHJUR� R� YHUGH�RVFXUR�� /DV� ODYDV� VRQ� DPLJGDORLGDOHV�� FRQ�
DPtJGDODV�UHOOHQDV�GH�FXDU]R�\�FORULWD��/D�SRUFLyQ�PHGLD�VXSHULRU�GH�OD�IRUPDFLyQ�VH�FRPSRQH�GH�ODYDV��ODYDV�
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EUHFKDV��WXIR�ODYDV�\�HQ�FDQWLGDGHV�VXERUGLQDGDV�WREDV�ODSLOOtWLFDV��ODV�FXDOHV�VH�FDUDFWHUL]DQ�SRU�SUHVHQWDU�XQD�
HVWUDWLILFDFLyQ�JUXHVD��D�YHFHV�JUDGDFLRQDO���
(GDG��'HVFRQRFLGD�\D�TXH�QR�VH�KDQ�UHSRUWDGR�IyVLOHV�TXH�SXHGDQ�UHYHODUOD��$OJXQRV�DXWRUHV�OH�DVLJQDQ�XQD�
HGDG�&UHWiFLFR�,QIHULRU���6XSHULRU���
ÈUHD�GH�DIORUDPLHQWR��5HJLyQ�GH�)DUDOORQHV��DO�VXU�GH�<DPDQLJ�H\�\�HQ�XQ�SHTXHxR�EORTXH�GH�&XSH\���
�
)P��6DQWR�'RPLQJR� (V� OD� ~QLFD� UHSUHVHQWDQWH� GHO� DUFR� YROFiQLFR� FUHWiFLFR� HQ�HO� iUHD��(VWi� FRQVWLWXLGD� SRU�
WREDV�� ODYDV�\� DJORPHUDGRV��DSDUHFLHQGR�SHTXHxRV� FXHUSRV�GH�SyUILGRV� GLRUtWLFRV�� DQGHVLWDV� \� GLDEDVDV��6H�
LQFOX\HQ� DGHPiV� HQ� HVWD� IRUPDFLyQ� ODV� FDOL]DV� SL]DUURVDV� ILQDPHQWH� HVWUDWLILFDGDV� \�PX\� SOHJDGDV� GH� FRORU�
JULViFHR�� /DV� WREDV� RFXSDQ�PiV� GHO� FLQFXHQWD� SRU� FLHQWR� GH� OD� IRUPDFLyQ�� DSDUHFLHQGR� HQ� OD� SDUWH� VXSHULRU�
SUHIHUHQWHPHQWH�� VLHQGR� FRPXQHV� ODV� YDULHGDGHV� FULVWDORYLWURFOiVWLFDV� \� YLWURFOiVWLFD�� /DV� ODYDV� DSDUHFHQ� HQ�
RFDVLRQHV� FRQ� WH[WXUD� DPLJGDORLGDO�� SUHGRPLQDQGR� ODV� YDULHGDGHV�SRUILGtWLFDV�� \DFLHQGR�HQ� IRUPD�GH�PDQWRV�
LQWHUHVWUDWLILFDGRV�FDVL�FRQFRUGDQWHV�FRQ�ODV�WREDV��$�PHQXGR��MXQWR�FRQ�ODV�ODYDV�VH�REVHUYDQ�DJORPHUDGRV�GH�
FRPSRVLFLyQ�HQWUH�GDFtWLFD�\�DQGHVtWLFD��PX\�DOWHUDGRV���
(GDG��&UHWiFLFR�$SWLDQR���7XURQLDQR���
ÈUHD�GH�DIORUDPLHQWR��5HJLyQ�GH�)DUDOORQHV���&DOHQWXUD�\�HQ�XQD�SHTXHxD�iUHD�HQ�OD�ORFDOLGDG�GH�&HQWHQR���
�
)P��0tFDUD� 3HUWHQHFH�D�OD�FXHQFD�GH�SLJJ\�EDFN�GH�SULPHUD�JHQHUDFLyQ�GHO�&UHWiFLFR�6XSHULRU�DO�3DOHRFHQR�
,QIHULRU�� WLSR� IO\VFKRLGH�� DFXPXODGD� HQ� DOJXQRV� FDVRV� HQ� ]RQDV� GH� LQWHQVD� DFWLYLGDG� WHFWyQLFD�� SRU� OR� TXH�
ORFDOPHQWH�SXHGH�DSDUHFHU�PX\�GHIRUPDGD�\�IRUPDU�SDUWH�GH�PHODQJHV��(VWi�FRPSXHVWD�GH�IDFLHV�WHUUtJHQDV�\�
WHUUtJHQDV�FDUERQDWDGDV��/D�VHFXHQFLD�LQIHULRU�HV�GH�WLSR�PROiVLFD�\�OD�VXSHULRU�GH�WLSR�IO\VFK��(O�OtPLWH�LQIHULRU�
QR�VH�KD�REVHUYDGR��SHUR�VH�VXSRQH�GLVFRUGDQWH�VREUH�OD�IRUPDFLyQ�6DQWR�'RPLQJR���
(Q� OD�]RQD�GH�&DQDQRYD��4XLQWDV�������� UHSRUWy�HVWD� IRUPDFLyQ�FRPSXHVWD�SRU�DUHQLVFDV�GH�JUDQRV�PHGLRV��
FRQ�LQWHUFDODFLRQHV�ROLVWRVWUyPLFDV�FRPSXHVWDV�GH�DUHQLVFDV�\�JUDYHOLWDV��FRQ�EORTXHV�GH�GLYHUVRV�WDPDxRV�GH�
URFDV�tJQHDV�EiVLFDV���
(GDG��0DHVWULFKWLDQR�'DQLDQR��
ÈUHD�GH�DIORUDPLHQWR��=RQD�GH�/RV�,QGLRV�GH�&DQDQRYD�\�ERUGH�VXURHVWH�GHO�FHUUR�GH�0LUDIORUHV���
)P��3LFRWD� $O� LJXDO� TXH� OD� IRUPDFLyQ�0tFDUD�SHUWHQHFH�D�FXHQFDV�GH�SLJJ\�EDFN� GH�SULPHUD� JHQHUDFLyQ�GHO�
&UHWiFLFR� 6XSHULRU� DO� 3DOHRFHQR� ,QIHULRU�� WLSR� PROiVLFR�� DFXPXODGD� HQ� DOJXQRV� FDVRV� HQ� ]RQDV� GH� LQWHQVD�
DFWLYLGDG�WHFWyQLFD��SRU�OR�TXH�ORFDOPHQWH�SXHGH�DSDUHFHU�PX\�GHIRUPDGD�\�IRUPDU�SDUWH�GH�PHODQJHV��7LHQH�
XQD� FRPSRVLFLyQ� PX\� YDULDEOH� HQ� FRUWDV� GLVWDQFLDV�� D� YHFHV� FRQ� DSDULHQFLD� EUHFKRVD� \� HQ� RFDVLRQHV�
FRQJORPHUiWLFD��SUHVHQWDQGR�HQ�SURSRUFLRQHV�YDULDEOHV�OD�PDWUL]�\�HO�FHPHQWR��HVWH�~OWLPR�FDUERQDWDGR��([LVWHQ�
GXGDV�HQ�DOJXQDV�UHJLRQHV�GRQGH�DIORUDQ�EUHFKDV�PX\�FDWDFODVWL]DGDV�IRUPDQGR�SDUWH�GH�ORV�PHODQJHV�DFHUFD�
GH�VX�SHUWHQHQFLD�D�HVWD�IRUPDFLyQ�R�VL�VRQ�EUHFKDV�WHFWyQLFDV���
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(GDG��'H�DFXHUGR�D�VXV�FDUDFWHUtVWLFDV�VH�HVWLPD�TXH�OD�PLVPD�VH�DFXPXOy�D�ILQDOHV�GHO�&UHWiFLFR�H�LQFOXVR�HQ�
HO� 3DOHRFHQR� LQLFLDO�� DVRFLDGD� DO� HPSOD]DPLHQWR� GH� ODV� RILROLWDV�� TXH� FRQVWLWX\HURQ� VX� SULQFLSDO� IXHQWH� GH�
VXPLQLVWUR���
ÈUHD�GH�DIORUDPLHQWR��%DVH�GH�OD�6LHUUD�GHO�0DTXH\�\�HQ�OD�PHVHWD�GH�&DLPDQHV���
)P�� 6DEDQHWD� (VWi� FRQVWLWXLGD� SRU� URFDV� YXOFDQyJHQDV�VHGLPHQWDULDV� GH� JUDQRV� ILQRV�� IUHFXHQWHPHQWH�
]HROLWL]DGDV� R� PRQWPRULOORQLWL]DGDV�� FRQ� LQWHUFDODFLRQHV� GH� FDOL]DV�� VLOLFLWDV�� WREDV� FORULWL]DGDV� \� UDUD� YH]�
EDVDOWRV���
(Q� )DUDOORQHV� HO� FRUWH� HVWi� FRPSXHVWR� SRU� WREDV� YLWURFOiVWLFDV� \� FULVWDOROLWRFOiVWLFDV� ]HROLWL]DGDV�� HQ� PHQRU�
JUDGR�DUJLOLWL]DGDV��WXILWDV��FDOL]DV��UDGLRODULWDV��WREDV�YtWUHDV�\�WREDV�FLQHUtWLFDV��/DV�FDOL]DV�WREiFHDV�\�WXILWDV�
DSDUHFHQ�UHJXODUPHQWH�KDFLD�OD�SDUWH�DOWD�GH�OD�IRUPDFLyQ��/D�HVWUDWLILFDFLyQ�HV�EXHQD��VLHQGR�IUHFXHQWHPHQWH�
JUDGDFLRQDO���
�(GDG�� 3DOHRFHQR� �� 'DQHDQR�� \D� TXH� VH� UHSRUWDURQ� HQ� /RV� ,QGLRV� GH� &DQDQRYD�� IyVLOHV� HQ� OD� EDVH� GH� OD�
IRUPDFLyQ�GRQGH�VH�LQWHUFDODQ�DUHQLVFDV�GH�JUDQRV�JUXHVRV�\�DOJXQDV�EUHFKDV���
ÈUHD�GH�DIORUDPLHQWR��(Q�XQ�iUHD�H[WHQVD�GH�OD�UHJLyQ�GH�&DQDQRYD�KDVWD�)DUDOORQHV�\�HQ�XQ�SHTXHxR�EORTXH�
HQ�<DPDQLJ�H\���
�
)P��&DSLUR� 3HUWHQHFH�D�ODV�FXHQFDV�VXSHUSXHVWDV�R�SLJJ\�EDFN�GH�VHJXQGD�JHQHUDFLyQ��(VWi�FRPSXHVWD�SRU�
DUHQLVFDV��DOHXUROLWDV�\�PDUJDV�ELHQ�HVWUDWLILFDGDV�FRQ�LQWHUFDODFLRQHV�GH�FRQJORPHUDGRV�ILQRV�FRPSXHVWRV�SRU�
FDQWRV� GH� VHUSHQWLQLWDV�� FDOL]DV� \� FULVWDORFODVWRV� GH� SLUR[HQR� \� FXDU]R�� +DFLD� OD� EDVH� GH� OD� IRUPDFLyQ� VH�
ORFDOL]DQ�ROLVWRVWURPDV�GH�EORTXHV�GH�VHUSHQWLQLWDV�PX\�DOWHUDGDV�\�GLDEDVDV��(Q�PXFKRV�OXJDUHV�VH�REVHUYD�
XQD� FODUD� JUDGDFLyQ� GH� FRQJORPHUDGRV� \� DUHQLVFDV�� /RV� ROLVWROLWRV� GH� FDOL]DV� RUJDQRGHWUtWLFDV� FRQWLHQHQ�
IUDJPHQWRV�GH�VHUSHQWLQLWDV��FXDU]R�\�KHPDWLWD���
(GDG��(RFHQR�6XSHULRU��
ÈUHD�GH�DIORUDPLHQWR��5HJLyQ�GH�<DPDQLJ�H\�IRUPDQGR�XQD�IUDQMD�D�OR�ODUJR�GH�WRGD�OD�FRVWD���
�
(O� QHRDXWyFWRQR�� FRQVWLWXLGR� SRU� VHFXHQFLDV� VHGLPHQWDULDV� GRQGH� SUHGRPLQDQ� ODV� URFDV� FDUERQDWDGDV� VREUH�
URFDV�WHUUtJHQDV��GHSRVLWDGDV�HQ�UpJLPHQ�GH�SODWDIRUPD�FRQWLQHQWDO��DSDUHFH�UHSUHVHQWDGR�HQ�OD�UHJLyQ�SRU�ODV�
IRUPDFLRQHV�-~FDUR�\�0DMLPLDQD�TXH�\DFHQ�GLVFRUGDQWHPHQWH�VREUH�ODV�XQLGDGHV�GHO�FLQWXUyQ�SOHJDGR���
�
)P��-~FDUR� &RQVWLWXLGD�SRU�FDOL]DV�PDUJRVDV�SRFR�FRQVROLGDGDV�\�D�YHFHV�SRU�PDUJDV��
(GDG��2OLJRFHQR�0LRFHQR���
ÈUHD�GH�DIORUDPLHQWR��7RGD�OD�FRVWD�HQ�OD�UHJLyQ�GH�&DQDQRYD�\�<DPDQLJ�H\���
�
)P��0DMLPLDQD� &RQVWLWXLGD�SRU�FDOL]DV�RUJDQRGHWUtWLFDV�WtSLFDV�GH�FRPSOHMRV�DUUHFLIDOHV�\�EDQFRV�FDUERQDWDGRV�
FRQ�LQWHUFDODFLRQHV�GH�PDUJDV��/DV�VHFXHQFLDV�GH�HVWD�IRUPDFLyQ�SUHVHQWDQ�EUXVFRV�FDPELRV�IDFLDOHV�HQ�FRUWDV�
GLVWDQFLDV��FRQWHQLHQGR�XQD�DEXQGDQWH�IDXQD�GH�IRUDPLQtIHURV�EHQWyQLFRV�\�SODQFWyQLFRV��
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(GDG��2OLJRFHQR�6XSHULRU�KDVWD�HO�0LRFHQR��
ÈUHD�GH�DIORUDPLHQWR��5HJLyQ�GH�<DPDQLJ�H\��IRUPDQGR�XQD�IUDQMD�SRU�WRGD�OD�FRVWD���
�
'HSyVLWRV�&XDWHUQDULRV� 6H�HQFXHQWUDQ�VREUH�WRGDV�ODV�OLWRORJtDV�DQWHV�GHVFULWDV��FRQVWLWX\HQGR�XQD�FREHUWXUD�
SUiFWLFDPHQWH� FRQWLQXD� GH� JpQHVLV� SUHGRPLQDQWHPHQWH� FRQWLQHQWDO� GH� SRFDV� YDULDFLRQHV� GLDJHQpWLFDV� \�
SHTXHxR�HVSHVRU��(VWiQ�FRQVWLWXLGRV�SRU�FDOL]DV�RUJDQRGHWUtWLFDV�FRQ�JUDQ�FRQWHQLGR�GH�IDXQD��SUHGRPLQDQGR�
ORV� PROXVFRV� FRQWHPSRUiQHRV�� $SDUHFHQ� WDPELpQ� DOHXUROLWDV� FDOFiUHDV�� DUHQDV� PDUJRVDV� \� DUFLOODV�� /RV�
GHSyVLWRV�XELFDGRV�HQ�ORV�PiUJHQHV��FDXFHV�\�GHVHPERFDGXUDV�IOXYLDOHV�HVWiQ�FRQVWLWXLGRV�SRU�EORTXHV��FDQWRV�
URGDGRV��JUDYDV��DUHQDV��DOHXUROLWDV�\�DUFLOODV�GHULYDGDV�GH�OD�HURVLyQ�IOXYLDO���
ÈUHD� GH� DIORUDPLHQWR��&RQVWLWX\HQ�XQD� FREHUWXUD� SUiFWLFDPHQWH� FRQWLQXD�HQ� IRUPD� GH� IUDQMD� D� OR� ODUJR�GH� OD�
FRVWD�\�GLVFRQWLQXD�HQ�ODV�SDUWHV�LQWHULRUHV��
�
������0DUFR�WHFWyQLFR�UHJLRQDO��
(Q� ORV� HVWXGLRV� GHO� WHUULWRULR� UHDOL]DGRV� SRU� DOJXQRV� DXWRUHV� �&DPSRV�0�� ����� \� /HZLV� -�� ������ \� SRVWHULRU�
�5RGUtJXH]�� ������� TXHGy� HVWDEOHFLGR� TXH� HO� GHVDUUROOR� PHVR]RLFR� GH� &XED� VH� SURGXMR� VHJ~Q� HO� PyGHOR�
JHRWHFWyQLFR�TXH�FDUDFWHUL]D�D�ORV�VLVWHPDV�GH�DUFRV�LQVXODUHV��$�ILQDOHV�GHO�0DHVWULFKWLDQR�RFXUUH�OD�H[WLQFLyQ�
GHO�DUFR�YROFiQLFR�FUHWiFLFR�FXEDQR�� LQLFLiQGRVH�ORV�SURFHVRV�GH�FRPSUHQVLyQ�GHO�VXU�DO�QRUWH�TXH�RULJLQDQ�D�
WUDYpV�GH�XQ�SURFHVR�GH�DFUHDFLyQ��HO�HPSOD]DPLHQWR�GHO�FRPSOHMR�RILROtWLFR�VHJ~Q�XQ�VLVWHPD�GH�HVFDPDV�GH�
VREUHFRUULPLHQWR�FRQ�PDQWRV�WHFWyQLFRV�DOWDPHQWH�GLVORFDGRV�GH�HVSHVRU�\�FRPSRVLFLyQ�YDULDEOH��
/RV�PRYLPLHQWRV�GH�FRPSUHQVLyQ�KDFLD�HO�QRUWH�FRQWLQ~DQ�GXUDQWH�HO�3DOHRFHQR�KDVWD�HO�(RFHQR�0HGLR�GRQGH�
RFXUUH�OD�FROLVLyQ�\�REGXFFLyQ�GHO�DUFR�YROFiQLFR�&UHWiFLFR�VREUH�HO�3DOHRPDUJHQ�GH�%DKDPDV��
(Q�HO�HVWXGLR�GH�OD�UHJLyQ�IXHURQ�UHOHYDGRV�FXDWUR�VLVWHPDV�GH�HVWUXFWXUDV�GLV\XQWLYDV��IDOODV��TXH�FRUWDQ�D�ODV�
URFDV�GHO� FRPSOHMR� RILROtWLFR�TXH� FRUUHVSRQGHQ�D�FDGD�XQR�GH� ORV� SHUtRGRV�GH�HYROXFLyQ� JHRWHFWyQLFD�� HVWDV�
VRQ��
6LVWHPD�&UHWiFLFR� 7LHQH�VX�RULJHQ�DVRFLDGR�D� OD�VXEGXFFLyQ�TXH�JHQHUy�OD�FROLVLyQ�HQWUH�HO�DUFR� LQVXODU�\�HO�
PDUJHQ�FRQWLQHQWDO��GHWHUPLQDQGR�HO�HPSOD]DPLHQWR�GHO�FRPSOHMR�RILROtWLFR�SRU�OR�TXH�ODV�IDOODV�GH�HVWH�VLVWHPD�
VH� HQFXHQWUDQ� HVSDFLDO� \� JHQpWLFDPHQWH� UHODFLRQDGRV� FRQ� ORV� OtPLWHV� GH� ORV� FXHUSRV�PiILFRV� \� XOWUDPiILFRV�
GHQWUR�GHO�FRPSOHMR�\�GH�HVWH�FRQ�ODV�VHFXHQFLDV�PiV�DQWLJXDV��
/DV� IDOODV�GH�HVWRV�VLVWHPDV�DSDUHFHQ� IUHFXHQWHPHQWH�FRUWDGDV�\�GLVORFDGDV�SRU�VLVWHPDV�PiV� MyYHQHV�\�QR�
FRQVWLWX\HQ�OtPLWHV�SULQFLSDOHV�GH�ORV�EORTXHV�WHFWyQLFRV�DFWLYRV��HQ�TXH�VH�GLYLGH�HO�WHUULWRULR�DFWXDO��
6LVWHPD�GHO�(RFHQR�0HGLR� (VWi�UHSUHVHQWDGR�SRU� IDOODV�GH�GRV�GLUHFFLRQHV��QRUHVWH�\�QRUWH�QRURHVWH�TXH�VH�
FRUWDQ�\�GHVSOD]DQ�PXWXDPHQWH�FRQVWLWX\HQGR� ODV�GLVORFDFLRQHV�PiV�DEXQGDQWHV�\�GH�PD\RU�H[WHQVLyQ�GH�OD�
UHJLyQ��TXH�DIHFWDQ�WRGDV�ODV�OLWRORJtDV�SUHVHQWHV�\�VRQ�ORV�OtPLWHV�SULQFLSDOHV�GH�ORV�EORTXHV�PRUIRWHFWyQLFRV��
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6LVWHPD�GHO�0LRFHQR�0HGLR� &RQVWLWXLGR�SRU�IDOODV�GH�GHVSOD]DPLHQWR�SRU�HO�UXPER��VWULNH�VOLS��FX\R�RULJHQ�HVWi�
DVRFLDGR�DO�LQLFLR�GH�ORV�PRYLPLHQWRV�KDFLD�HO�HVWH�GH�OD�SODFD�&DULEHxD�D�WUDYpV�GH�OD�IDOOD�2ULHQWH��RULJLQDQGR�
XQ�FDPSR�GH�HVIXHU]R�GH�GLUHFFLyQ�QRUWH�QRUHVWH�TXH�SURYRFD�OD�SUHVLyQ�GHO�EORTXH�RULHQWDO�FXEDQR�FRQWUD�OD�
]RQD�GH�VXWXUD�GH�pVWH�FRQ�OD�SODWDIRUPD�GH�%DKDPDV��
6LVWHPD� 3RV�0LRFHQR� &RUUHVSRQGH� D� HVWUXFWXUDV� GH� RULHQWDFLyQ� \� WLHQH� VX� PD\RU� GHVDUUROOR� HQ� ODV� ]RQDV�
SHULIpULFDV�GH�ORV�VHFWRUHV�GH�Pi[LPRV�OHYDQWDPLHQWR��
�
/DV�SULQFLSDOHV�HVWUXFWXUDV�UHSUHVHQWDWLYDV�GH�HVWH�VLVWHPD�VRQ��

x )DOOD�&DEDxD� 6H� H[WLHQGH� GHVGH� HO� H[WUHPR� FHQWUR� RFFLGHQWDO� GHO� iUHD� DO� QRURHVWH� GHO� SREODGR� GH�3HxD� \�
5DPtUH]�KDVWD�HO�QRUWH�GH�OD�FLXGDG�GH�0RD��FRUWDQGR�OD�EDUUHUD�DUUHFLIDO�\�OLPLWDQGR�HO�H[WUHPR�RULHQWDO�GH�&D\R�
0RD�*UDQGH��(Q�VX�SDUWH�PHULGLRQDO�SUHVHQWD�XQD�RULHQWDFLyQ�GH�1���(�KDVWD�OD�]RQD��GH�=DPEXPELD��GRQGH�
HV�WUXQFDGD�SRU�XQ�VLVWHPD�GH�IDOODV�VXEPHULGLRQDOHV�DIORUDQGR�QXHYDPHQWH�FRQ�QLWLGH]�DO�QRUGHVWH�GHO�SREODGR�
GH� &RQUDGR�� GRQGH� LQLFLD� VX� FRQWURO� HVWUXFWXUDO� VREUH� HO� UtR� &DEDxD�� (Q� ODV� FHUFDQtDV� GH� &HQWHQR� HVWD�
HVWUXFWXUD�HV�FRUWDGD�\�GHVSOD]DGD�SRU�OD�IDOOD�&DQDQRYD��WRPDQGR�XQD�RULHQWDFLyQ�1���(�OD�FXDO�VH�PDQWLHQH�
KDVWD�SHQHWUDU�HQ�HO�RFpDQR�$WOiQWLFR��

x )DOOD� 0RD� 'HQWUR� GHO� WHUULWRULR� HV� OD� HVWUXFWXUD� GH� PD\RU� H[WHQVLyQ� \� VX� WUD]R� FRUUHVSRQGH� FRQ� XQD� OtQHD�
FyQFDYD�KDFLD�HO�HVWH�FX\R�DUFR�PD\RU�VH�HQFXHQWUD�HQ�OD�]RQD�GH�&DOHQWXUD��KDFLpQGRVH�PiV�UHFWD�KDFLD�HO�
QRUWH�FRQ�XQD�GLUHFFLyQ�GH�1���(��PLHQWUDV�TXH�HQ�VX�SDUWH�PHULGLRQDO�WLHQH�XQ�UXPER�1���:��(Q�OD�SDUWH�QRUWH�
HVWD�HVWUXFWXUD�VH�ELIXUFD�HQ�GRV�WUDPRV��XQR�GH�UXPER�1���(�GHQRPLQDGR�/D�9LJtD�\�HO�RWUR�GH�UXPER�1���(�
QRPEUDGR�/D�9HJXLWD��FRQ�tQGLFHV�\�FULWHULRV�VLPLODUHV���

x )DOOD� &D\R� *XDP� &RQ� XQD� GLUHFFLyQ� 1���:�� VH� H[WLHQGH� GHVGH� OD� SDUWH� DOWD� GHO� UtR� GH� LJXDO� QRPEUH��
VLJXLpQGRVH�FRQ�QLWLGH]�KDVWD�3XQWD�<DJUXPDMH��$O�LJXDO�TXH�OD�IDOOD�/RV�,QGLRV��HVWD�HVWUXFWXUD�DSDUHFH�FRUWDGD�
\ GHVSOD]DGD�HQ�YDULRV�WUDPRV�SRU�IDOODV�GH�GLUHFFLyQ�QRUHVWH�\�VXEODWLWXGLQDOHV���

x )DOOD�4XHVLJXD� 6H�H[SUHVD�D�WUDYpV�GH�XQ�DUFR�FRQ�VX�SDUWH�FyQFDYD�KDFLD�HO�HVWH�QRUGHVWH��PDQWHQLHQGR�HQ�
VX�SDUWH�VHSWHQWULRQDO�XQ�UXPER�1���(�\�HQ�OD�PHULGLRQDO�1���:��6H�H[WLHQGH�GHVGH�OD�EDUUHUD�DUUHFLIDO��KDVWD�
LQWHUFHSWDU�HO�UtR�-LJXDQt�DO�VXGHVWH�GHO�iUHD�GH�WUDEDMR��
(O�WHUFHU�VLVWHPD�GH�HVWUXFWXUDV�HVWi�FRQVWLWXLGR�SRU�GRV�IDOODV�GH�WLSR�VWULNH���VOLS�GHQRPLQDGDV�&DQDQRYD�\�(O�
0HGLR��3RU�OD�SRVLFLyQ�TXH�RFXSDQ��RULHQWDFLyQ�\�FRPSRQHQWHV�IXQGDPHQWDOHV�GH�ORV�GHVSOD]DPLHQWRV�QR�WLHQHQ�
VLPLOLWXG� FRQ� ODV� IDOODV� DQWHV� GHVFULWDV� \� VX� RULJHQ� FRUUHVSRQGH� DO� 0LRFHQR� PHGLR�� FXDQGR� VH� LQLFLDQ� ORV�
PRYLPLHQWRV�KDFLD�HO�HVWH�GH� OD�SODFD�&DULEHxD�D� WUDYpV�GH� OD� IDOOD�2ULHQWH� �� OR�TXH�GHVDUUROOD�XQ�FDPSR�GH�
HVIXHU]R�TXH�SURYRFD�OD�FRPSUHVLyQ�GHO�EORTXH�RULHQWDO�FXEDQR�HQ��OD�]RQD�GH�VXWXUD�GH�pVWH�FRQ�OD��3ODWDIRUPD�
GH�%DKDPDV��OR�TXH�RULJLQy�OD�UXSWXUD�\��HO�UHDFRPRGDPLHQWR�GH�OD�FRUWH]D��

x )DOOD�&DQDQRYD��)XH�PDSHDGD�D�HVFDOD�����������GHVGH�OD�%DKtD�GH�<DJXDQHTXH�KDVWD�HO�SREODGR�GH�-XFDUDO�
SUHVHQWDQGR�XQ�UXPER�SUHGRPLQDQWH�1���:��(V�FRUWDGD�HQ�GLIHUHQWHV�SXQWRV�SRU�HVWUXFWXUDV�VXEPHULGLRQDOHV��
FDUDFWHUL]iQGRVH�WRGD�OD�]RQD�GH�IDOOD�SRU�HO�JUDGR�GH�FL]DOODPLHQWR�GH�ODV�URFDV���
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x )DOOD�(O�0HGLR� )XH�PDSHDGD�GHVGH�3XQWD�0DQJOH�KDVWD�VX� LQWHUVHFFLyQ�FRQ�HO� UtR�4XHVLJXD�FRQ�XQ� UXPER�
DSUR[LPDGR�GH�1���(��$O� LJXDO�TXH�� OD�)DOOD�&DQDQRYD��RULJLQD�XQ�DOWR�FL]DOODPLHQWR�GH� ODV�URFDV�D� WUDYpV�GH�
WRGR�VX�WUD]R���
�
(O� FXDUWR� VLVWHPD� � GH� IUDFWXUDV� TXH� DSDUHFH� GHVDUUROODGR� HQ� HO� WHUULWRULR�� FRUUHVSRQGH� D� � HVWUXFWXUDV�
VXEORQJLWXGLQDOHV�TXH��DSDUHFHQ�HQ�WRGD�HO�iUHD�SHUR�TXH�WLHQHQ�VX�Pi[LPD�H[SUHVLyQ�HQ�ODV�]RQDV�SHULIpULFDV�
GH� ORV�VHFWRUHV�GH�Pi[LPR� OHYDQWDPLHQWR��FRPR�SRU�HMHPSOR� ODV� IDOODV�D� WUDYpV�GH� ODV�FXDOHV�FRUUHQ�DOJXQRV�
WULEXWDULRV� FRPR� HO� DUUR\R� /D� 9HJXLWD� GHO� UtR� 0RD�� HO� DUUR\R� /D� 9DFD�� DUUR\R� &RORUDGR� DO� RHVWH� GHO� &HUUR�
0LUDIORUHV�\�OD�GH�PD\RU�HQYHUJDGXUD�TXH�VH�HQFXHQWUD�DO�VXU�GH�&DLPDQHV��OR�FXDO�SHUPLWH�FRQVLGHUDU�VX�RULJHQ�
DVRFLDGR� D� SURFHVRV� GH� GHVFRPSUHVLyQ� R� H[SDQVLyQ� GH� EORTXHV� DO� GLVPLQXLU� ODV� WHQVLRQHV� KRUL]RQWDOHV� TXH�
PDQWLHQHQ�FRKHVLRQDGR�ORV�PDFL]RV�URFRVRV�GHELGR�D�ORV�PRYLPLHQWRV�YHUWLFDOHV�GLIHUHQFLDOHV��OR�TXH�MXVWLILFD�OD�
DXVHQFLD� GH� GHVSOD]DPLHQWRV� JHROyJLFRV� \� JHRPRUIROyJLFRV� DSUHFLDEOHV�� /D� HGDG� GH� HVWH� VLVWHPD� HV�
FRQVLGHUDGR� SRVW� 0LRFHQR�� FXDQGR� VH� LQLFLD� HO� SURFHVR� GH� DVFHQVR� GHILQLWLYR� GHO� WHUULWRULR� DFWXDO� GH� &XED�
RULHQWDO�FRPR�WHQGHQFLD�JHQHUDO��
)LJXUD�������0DSD�PRUIRWHFWyQLFR�GHO�WHUULWRULR��GH�0RD��5RGUtJXH]�$����������
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6,0%2/2*,$

Fallas del primer sistema, (Cretácico - Paleoceno Inferior).

Fallas del segundo sistema, (Paleoceno Inferior?,Eoceno Medio).

Fallas del tercer sistema, (Posterior al Eoceno Medio).

Fallas del cuarto sistema, (Posterior al Mioceno Medio).

Direcciones del agrietamiento.

Sentido del desplazamiento.

Isobasitas del segundo y tercer orden
 Disección vertical

Cotas máximas.

Barrera arrecifal.

Banco de arena.

450 - 320
380

�����P

)LJXUD�����PDSD�PRUIRWHFWyQLFR�GHO�WHUULWRULR��GH�0RD��5RGUtJXH]����������
'HVGH�HO� SXQWR�GH�YLVWD�PRUIRWHFWyQLFR��DO� WHUULWRULR�VH�GLYLGH�HQ�YDULRV�EORTXHV�TXH�VH�GHVSOD]DQ�HQWUH�Vt�D�
WUDYpV�GH�ODV�IDOODV�DFWLYDV��IXQGDPHQWDOPHQWH�GHO�VHJXQGR�VLVWHPD��FRQ�PRYLPLHQWRV�YHUWLFDOHV�\�KRUL]RQWDOHV��
IRUPDQGR�XQ�VLVWHPD�GH�KRUWV�\�JUDEHQV��5RGUtJXH]���������
�
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/RV�SULQFLSDOHV�EORTXHV�SURSXHVWRV�SDUD�HO�iUHD�GH�0RD�VRQ�ORV�VLJXLHQWHV��
x %ORTXH�&DEDxD�� 6LWXDGR� HQ� HO� H[WUHPR� RFFLGHQWDO� GHO� iUHD� GH� WUDEDMR�� FRQ� XQD� RULHQWDFLyQ� QRUHVWH�

GHVGH� OD� ORFDOLGDG� GH� =DPEXPELD� KDVWD�&D\R�0RD�*UDQGH� \� KDFLD� VX� SRUFLyQ�PHULGLRQDO�� HQ� OD� ]RQD�&D\R�
*UDQGH���&DLPDQHV�$EDMR�PDQWLHQH�XQD�GLUHFFLyQ�QRURHVWH���

x %ORTXH�0RD��6H�HQFXHQWUD�XELFDGR�HQ�OD�SDUWH�FHQWURFFLGHQWDO�GHO�iUHD�GH�WUDEDMR��DO�HVWH�GH�EORTXH�
&DEDxD�FRQ�HO�FXDO�FRQWDFWD�D�WUDYpV�GH�OD�IDOOD�GH�LJXDO�QRPEUH�\�DO�HVWH�FRQ�HO�EORTXH�(O�7ROGR�VHJ~Q�OD�IDOOD�
0RD��H[WHQGLpQGRVH�GH�QRUWH�D�VXU�HQ�IRUPD�GH�XQD�IUDQMD�FyQFDYD�KDFLD�HO�HVWH���

x %ORTXH�(O�7ROGR��2FXSD�OD�SRVLFLyQ�FHQWUDO�GHO�iUHD�GH�HVWXGLR��HVWDQGR�VX�OtPLWH�RFFLGHQWDO�PDUFDGR�
SRU�OD�IDOOD�0RD�\�HO�RULHQWDO�SRU�ODV�HVWUXFWXUDV�&D\R�*XDP�\�4XHVLJXD��VLHQGR�HO�EORTXH�GH�Pi[LPD�H[WHQVLyQ��
DO�FXDO�OH�FRUUHVSRQGHQ�WDPELpQ�ORV��Pi[LPRV�YDORUHV�GHO�OHYDQWDPLHQWR�UHODWLYR�GH�OD�UHJLyQ��

x %ORTXH�&D\R�*XDP��(V�HO�GH�PiV�SHTXHxD�H[WHQVLyQ�HQ�HO�iUHD�\�VH�GLVSRQH�FRPR�XQD�FXxD�HQWUH�ORV�
EORTXHV�(O�7ROGR�\�&XSH\�D�WUDYpV�GH�ODV�IDOODV�&D\R�*XDP�\�4XHVLJXD�UHVSHFWLYDPHQWH�\�DO�LJXDO�TXH�HO�EORTXH�
0RD�VH�FRPSRUWD�FRPR�XQ�HVFDOyQ�LQWHUPHGLR��HQ�GHVFHQVR�UHVSHFWR�DO�EORTXH�(O�7ROGR���

x %ORTXH�&XSH\��6H�XELFD�HQ�HO�H[WUHPR�RULHQWDO�GHO�iUHD�GH�HVWXGLR�GHVGH� OD� IDOOD�4XHVLJXD�KDVWD� OD�
FRRUGHQDGD���������WRPDGD�FRPR�OtPLWH�FRQYHQFLRQDO��(VWH�EORTXH�DSDUHFH�VXEGLYLGLGR�HQ�FLQFR�VXE���EORTXHV�
PHQRUHV�D�WUDYpV�GH�ODV�IDOODV�(O�0HGLR��&XSH\�\�-LJXDQt���
�
$JULHWDPLHQWR�HQ�ODV�URFDV�VHUSHQWtQL]DGDV��
(Q�WHUULWRULR�GH�0RD�VH�PDQLILHVWDQ�LQWHQVRV�SURFHVRV�WHFWyQLFRV�UHIOHMR�GH�OD�KLVWRULD��JHROyJLFD�GH�OD�,VOD��(Q�
ODV� URFDV� VHUSHQWtQL]DGDV� VH� SXHGHV�HQFRQWUDU� YDULDV� IDPLOLDV� GH� JULHWDV� TXH�HQ�RFDVLRQHV� IRUPDQ� VLVWHPDV�
FRQMXJDGRV��)RUPDGRV�EDMR�XQ�PLVPR�HVIXHU]RV�WHFWyQLFR��6H�REVHUYDQ�WUHV�IDPLOLDV�SULQFLSDOHV��GLIHUHQFLDGDV�
SRU�ODV�\DFHQFLD�GH�ORV�SODQRV�\�ODV�FDUDFWHUtVWLFDV�GH�ODV�VXSHUILFLHV�GH�ODV�JULHWDV��+D\���SUHGRPLQLR�GH�UXPERV�
(:� \� 16�� 7DPELpQ� VH� HQFXHQWUDQ� IDPLOLDV� GH� JULHWDV� VXEKRUL]RQWDOHV� UHODFLRQDGRV� JHQpWLFDPHQWH� FRQ� ORV�
SODQRV� GH� VREUH� FRUULPLHQWRV� GH� ODV� HVFDPDV� WHFWyQLFDV� GH� ODV� URFDV� XOWUDEiVLFDV� VHUSHQWtQL]DGDV�
�0RQWpHVHORV���������
�

������*HRPRUIRORJtD�UHJLRQDO��
'HELGR� D� OD� H[LVWHQFLD� GH� FRQGLFLRQHV� JHROyJLFDV� FRQWUDVWDQWHV� GHVGH� HO� 0HVR]RLFR�� VH� UHIOHMDQ� GH� IRUPD�
VLQJXODU�HQ�HO�UHOLHYH�GH�OD�UHJLyQ�HO�DFFLRQDU�GH�FRPSOHMRV�SURFHVRV�JHRWHFWyQLFRV��$�HVWRV�VH�KDQ�VXSHUSXHVWR�
GHVSOD]DPLHQWRV�YHUWLFDOHV��RVFLODWRULRV��GLIHUHQFLDGRV�H� LQWHUUXPSLGRV�DVt�FRPR�OD�VHSDUDFLyQ�HQ�EORTXHV�GHO�
WHUULWRULR���
(O�WHUULWRULR�VH�FODVLILFD�HQ�GRV�]RQDV�JHRPRUIROyJLFDV�IXQGDPHQWDOHV��OD�]RQD�GH�UHOLHYH�GH�OODQXUDV�\�OD�]RQD�
GH�UHOLHYH�GH�PRQWDxDV��FRQ�VXEWLSRV�HVSHFtILFRV���5RGUtJXH]���������
�
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=RQDV�*HRPRUIROyJLFDV

MONTAÑAS DE HORST Y BLOQUES

Premontañas aplanadas ligeramente diseccionadas.

Submontañas y premontañas ligeramente diseccionadas.

Montañas bajas aplanadas.

Montañas bajas diseccionadas.

LLANURAS

Acumulativas palustres.

Fluviales acumulativas.

Fluviales erosivas acumulativas.

Marinas.

)RUPDV�GHO�UHOLHYH

DENUDATIVAS

Barrancos.

CARSICAS

Dolinas.

Lapies.

TECTONICAS

Escarpes.

Fallas de expresión geomorfológica.

BIOGENICAS

Pantanos.

Barrera arrecifal.

ANTROPICAS

Presa.

Asentamientos socioeconómicos.

Minas.

OTROS SIMBOLOS

Límite de zonas geomorfológicas.

Ríos.

Punto de máxima cota.

Banco de arena.

6

)LJXUD�����0DSD�*HRPRUIROyJLFR�GHO�WHUULWRULR��GH�0RD��5RGUtJXH]�$����������
�
=RQD�GH�/ODQXUDV� 6H�GHVDUUROOD�HQ�WRGD�OD�SDUWH�QRUWH�GHO�iUHD�RFXSDQGR�OD�]RQD�FRPSUHQGLGD�GHVGH�OD�EDUUHUD�
DUUHFLIDO� KDVWD� ORV� ��������P�GH�DOWXUD� KDFLD� HO� VXU�� /D� IRUPDFLyQ�GH�HVWDV� OODQXUDV� HVWi� UHODFLRQDGD�FRQ� OD�
DFFLyQ� FRQMXQWD� GH� GLIHUHQWHV� SURFHVRV�PRUIRJpQLFRV� TXH� HQ� HOOD� KDQ� DFWXDGR�� SUHGRPLQDQGR� ORV� SURFHVRV�
IOXYLDOHV�\�PDULQRV���
/D�]RQD�GH�OODQXUD�IXH�FODVLILFDGD�HQ�WUHV�VXEWLSRV��

x /ODQXUDV�DFXPXODWLYDV�PDULQDV��
x /ODQXUDV�IOXYLDOHV���

�� $FXPXODWLYDV�
�� (URVLYR�DFXPXODWLYDV�

x /ODQXUDV�DFXPXODWLYDV�SDOXVWUHV�SDUiOLFDV���
=RQD� GH� 0RQWDxDV� (VWD� ]RQD� JHRPRUIROyJLFD� HV� OD� PiV� H[WHQGLGD� GHQWUR� GHO� iUHD� GH� ODV� LQYHVWLJDFLRQHV�
RFXSDQGR� WRGD� OD� SDUWH� VXU� \� FHQWUDO�� DGHPiV� GHO� &HUUR� GH� 0LUDIORUHV� \� ODV� ]RQDV� QRUGHVWH� \� QRURHVWH� GHO�
SREODGR�GH�&DQDQRYD��
7HQLHQGR�HQ�FXHQWD�HVRV�SDUiPHWURV�OD�]RQD�GH�UHOLHYH�GH�PRQWDxD�IXH�FODVLILFDGD�HQ�FXDWUR�VXEWLSRV���

x =RQD�GH�SUHPRQWDxDV�DSODQDGDV�OLJHUDPHQWH�GLVHFFLRQDGDV��
x =RQD�GH�VXEPRQWDxDV�\�SUHPRQWDxDV�OLJHUDPHQWH�GLVHFFLRQDGDV��
x =RQD�GH�PRQWDxDV�EDMDV�DSODQDGDV�OLJHUDPHQWH�GLVHFFLRQDGDV��
x =RQD�GH�PRQWDxDV�EDMDV�GLVHFFLRQDGDV��
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&RQMXQWDPHQWH� FRQ�HVWDV�]RQDV�JHRPRUIROyJLFDV��DSDUHFHQ�HQ� OD� UHJLyQ�XQ� FRQMXQWR�GH� IRUPDV�PHQRUHV�GHO�
UHOLHYH� R� HOHPHQWRV� GHO� SDLVDMH� TXH� FRQVWLWX\HQ� HOHPHQWRV� LPSRUWDQWHV� HQ� OD� FDUDFWHUL]DFLyQ� JHRPRUIROyJLFD�
UHJLRQDO�� VRQ� FULWHULRV� GH� HYDOXDFLyQ� WHFWyQLFD� \� DOJXQDV� UHSUHVHQWDQ� XQ� SHOLJUR� SDUD� HO� PHGLR� DPELHQWH�� $�
FRQWLQXDFLyQ� VH� KDFH� XQ� DQiOLVLV� GH� FDGD� XQD� GH� HOODV� SDUWLHQGR� GH� VX� RULJHQ� H� LPSRUWDQFLD� HQ� HO� FRQWH[WR�
WHUULWRULDO���
�
)RUPDV�&iUVLFDV� (Q�ODV�URFDV�GHO�FRPSOHMR�XOWUDPiILFR��HQ�HO�iUHD�FRPSUHQGLGD�HQWUH�ODV�FXHQFDV�GH�ORV�UtRV�
0RD�\�&DOHQWXUD�SRU�HO�QRURHVWH�\�HO�FDXFH�VXSHULRU�GHO�UtR�-LJXDQt�SRU�HO�VXGHVWH��FRUUHVSRQGLHQGR�D�OD�SDUWH�
PiV�DOWD�GHO�SHQLSODQR�DQWLJXR�\�D�ODV�PD\RUHV�HOHYDFLRQHV�GH� ODV�&XFKLOODV�GH�0RD�����������P���DSDUHFHQ�
GROLQDV�� VXPLGHURV�� ODStH]�R�NDUUHQ��DVt� FRPR��RWUDV� IRUPDV�FiUVLFDV� WtSLFDV� GH� OD�]RQD�FRPR� ODV�HVWUXFWXUDV�
FROXPQDUHV� \� SLUDPLGDOHV� GH� H[WUHPRV� DILODGRV� \� FXHOORV� HURVLRQDGRV�� 0XFKDV� GH� HVWDV� IRUPDV� DSDUHFHQ�
DOLQHDGDV� \� RULHQWDGDV� HQ� GLUHFFLyQ� QRUGHVWH� \� QRURHVWH� VLUYLHQGR� FRPR� FULWHULR� GH� IRWRLQWHUSUHWDFLyQ� GH�
HVWUXFWXUDV�GLV\XQWLYDV���
�
%DUUDQFRV� (V�PX\�IUHFXHQWH�GHQWUR�GHO�WHUULWRULR�HQFRQWUDU�IRUPDFLyQ�GH�EDUUDQFRV�HQ�OD�SDUWH�DOWD�\�PHGLD�GH�
ORV�UtRV�TXH�DWUDYLHVDQ�HO�FRPSOHMR�RILROtWLFR�\�TXH�WLHQHQ�XQ�IXHUWH�FRQWURO�HVWUXFWXUDO��(VWRV�EDUUDQFRV�DOFDQ]DQ�
VX�PD\RU�H[SUHVLyQ� HQ� OD� SDUWH� FHQWUR�PHULGLRQDO� \� OOHJDQ�D� GHVDUUROODU� SHQGLHQWHV� GH�KDVWD� ���� FRQ�DOWXUDV�
Pi[LPDV�GH�����P�� OR�FXDO�KDFH� VXVFHSWLEOH�D�HVWRV�VHFWRUHV�DO�GHVOL]DPLHQWR�\�DUUDVWUH�GH�VXHORV��$QWH� OD�
DFWLYLGDG�VtVPLFD�HVWRV�EDUUDQFRV�FRQVWLWX\HQ�VHFWRUHV�GH�DOWD�YXOQHUDELOLGDG��QR�VyOR�SRUTXH�VX�JpQHVLV�HVWi�
UHODFLRQDGD� FRQ� ODV� HVWUXFWXUDV� WHFWyQLFDV� DFWLYDV� GHO� WHUULWRULR�� VLQR� WDPELpQ�� SRUTXH� IDYRUHFHQ� OD� GLQiPLFD�
HURVLYD�HQ�VX�VXSHUILFLH�TXH�GHELGR�D�ODV�JUDQGHV�SHQGLHQWHV�VH�HQFXHQWUDQ�GHVFXELHUWDV�GH�YHJHWDFLyQ��
�
([LVWHQ� IRUPDV� GHO� UHOLHYH� TXH� KDQ� VLGR� SURYRFDGDV� SRU� OD� DFWLYLGDG� DQWUySLFD�� ODV� FXDOHV� VH� FLWDQ� D�
FRQWLQXDFLyQ��
ÈUHDV�PLQDGDV� \� HVFRPEUHUDV� &RQ� HO� FUHFLPLHQWR� GH� OD� SURGXFFLyQ� QLTXHOtIHUD� VH� DJLJDQWDQ�� FRQVWLWX\HQGR�
VHFWRUHV�GHVFXELHUWRV�\�GHVPHPEUDGRV�TXH�DFHOHUDQ�HO�SURFHVR�GH�DFDUFDYDPLHQWR��LQWHQVLILFDQ�HO�DUUDVWUH�GH�
ORV�VXHORV�FRQ�OD�FRQVDELGD�UXSWXUD�GHO�HTXLOLEULR�IOXYLDO�\�SURYRFDQ�OD�DFXPXODFLyQ�DQyPDOD�GH�VHGLPHQWRV�HQ�
ODV�]RQDV�EDMDV���
3UHVDV�GH�FRODV� (VWDV�VH�PXOWLSOLFDQ�HQ�HO�SDLVDMH�PRHQVH�\�GHJUDGDQ�SURJUHVLYDPHQWH�HO�PHGLR�ItVLFR��

������0DJPDWLVPR�UHJLRQDO���
� (O�PDJPDWLVPR�GHO�PDUJHQ�FRQWLQHQWDO�DQWHFHGH�DO�GHO�DUFR�YROFiQLFR��(Q�WDQWR�TXH�HO�PDJPDWLVPR�HIXVLYR�
GH�ODV�RILROLWDV�VHSWHQWULRQDOHV��WLHQHQ�OD�PLVPD�HGDG�TXH�OD�GHO�DUFR�YROFiQLFR��,QWHUHVDQWH�HV�GH�GHVWDFDU�TXH�
OD�FRUWH]D�RFHiQLFD�PiV�DQWLJXD�GHO�iUHD�FLUFXP�FDULEH�VRQ� LVyFURQDV�FRQ�HO�PDJPDWLVPR�HIXVLYR�GH�PDUJHQ�
FRQWLQHQWDO��'H�DFXHUGR�D�ODV�FDUDFWHUtVWLFDV�GHO�FRPSOHMR�RILROtWLFR�OD�DFWLYLGDG�PDJPiWLFD�TXH�SUHGRPLQD�HQ�OD�
UHJLyQ�HV�HO�PDJPDWLVPR�LQWUXVLYR��'RQGH�VH�REVHUYD�GRV�IDVHV�GH�DFWLYLGDG�PDJPiWLFD��
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&RQ�OD�SULPHUD�IDVH�LQWUXVLYD�VH�UHODFLRQDQ�ODV�SHULGRWLWDV�DPSOLDPHQWH�GLIXQGLGDV��KDU]EXUJLWDV���PHQRU�JUDGR�
ODV�OKHU]ROLWDV�\�DXQ�HQ�PHQRU�FDQWLGDG�ODV�GXQLWDV�(O�PDJPDWLVPR�GHO�PDUJHQ�FRQWLQHQWDO�DQWHFHGH�DO�GHO�DUFR�
YROFiQLFR��(Q�WDQWR�TXH�HO�PDJPDWLVPR�HIXVLYR�GH�ODV�RILROLWDV�VHSWHQWULRQDOHV��WLHQHQ�OD�PLVPD�HGDG�TXH�OD�GHO�
DUFR�YROFiQLFR��,QWHUHVDQWH�HV�GH�GHVWDFDU�TXH�OD�FRUWH]D�RFHiQLFD�PiV�SLUR[HQLWDV���
/D�VHJXQGD�IDVH�LQWUXVLYD�HVWi�UHSUHVHQWDGD�FRQ�JDEURLGHV�FRQ�FXHUSRV�GH�SHTXHxRV�\�PHGLDQR�WDPDxR��TXH�
VH�H[WLHQGHQ�HQWUH� ODV� URFDV�XOWUDPiILFD7HFWyQLFD�GH�VXEPHULGLRQDOPHQWH�D� OR� ODUJR�GH�JUDQGHV�GLV\XQFLRQHV�
WHFWyQLFDV��KLSHUJpQLFDV���&RQ�HVWD�IDVH�VH�UHODFLRQDQ�WDPELpQ�SHTXHxRV�GLTXHV�GH�JDEURLGHV�\�SLUR[HQLWDV��

������&OLPD��
� (O�FOLPD� OD�UHJLyQ�HV� WURSLFDO�K~PHGR�FRQ�DEXQGDQWHV�SUHFLSLWDFLRQHV��HVWDQGR�HVWUHFKDPHQWH�� UHODFLRQDGDV�
FRQ�HO� UHOLHYH�PRQWDxRVR�TXH�VH�GHVDUUROOD�HQ� OD� UHJLyQ�\� OD�GLUHFFLyQ�GH� ORV�YLHQWRV�DOLVLRV�SURYHQLHQWHV�GHO�
2FpDQR�$WOiQWLFR�FDUJDGR�GH�KXPHGDG��(Q�HO�SHUtRGR�GH������������OD�WHPSHUDWXUD�PHGLD�DQXDO�SDUD�OD�]RQD�
GH� HVWXGLR� RVFLODED� HQWUH� ��R \ ��R&�� HO� SURPHGLR� GH� SUHFLSLWDFLRQHV� DQXDOHV� HQWUH� ���������PP� \� OD�
HYDSRUDFLyQ�PHGLD�DQXDO�HQWUH�����������\�KDVWD������OD�WHPSHUDWXUD�PHGLD�DQXDO�HVWXYR�HQWUH���R \ ��R&��HO�
SURPHGLR� GH� SUHFLSLWDFLRQHV� HQWUH� ���������PP� \� OD� HYDSRUDFLyQ�PHGLD� DQXDO� HQWUH� ���������PP�� 'HVGH�
�����DO�������VHJ~Q�OD�HVWDFLyQ�KLGURPHWHRUROyJLFD��(O�6LWLR�\�GDWRV�SOXYLRPpWULFRV�GHO�OD�HVWDFLyQ�9LVWD�$OHJUH��
OD�WHPSHUDWXUD�PHGLD�DQXDO�RVFLOy�HQWUH�����R ± ����R&��VLHQGR�ORV�PHVHV�PiV�FDOXURVRV�ORV�GH�MXOLR��DJRVWR�\�
VHSWLHPEUH�\�ORV�PiV�IUtRV�HQHUR�\�IHEUHUR��HO�SURPHGLR�GH�SUHFLSLWDFLRQHV�DQXDOHV�HQWUH����������PP��VLHQGR�
ORV�PHVHV�PiV� OOXYLRVRV�QRYLHPEUH�\�GLFLHPEUH�\�ORV�PiV�VHFRV�PDU]R�� MXOLR�\�DJRVWR�� OD�HYDSRUDFLyQ�PHGLD�
DQXDO�RVFLOD�HQWUH����������PP��$OPDJXHU�&�<����������

������9HJHWDFLyQ��
� /D�YHJHWDFLyQ�SUHVHQWH�HQ�HO�iUHD�HV�YDULDGD��(Q�OD�SDUWH�QRWH��]RQD�FRVWHUD�SUHGRPLQD�HO�PDQJOH��+DFLD�HO�
VXU� SUHGRPLQDQ� ORV� ERVTXHV� SODQLIROLRV� FRQ� YHJHWDFLyQ� DUEyUHD� \� DUEXVWLYD� UHQRYDGDV� FRPR� HV� HO� WtSLFR�
&DUUDVFDO�TXH�GHQWUR�VH�HQFXHQWUD�YDULHGDGHV�GH��SLQR�FRPR�HO��FXEHQVLV�\�HQWUH�RWURV������

�������+LGURJHRORJtD��
� 'HELGR�DO�UpJLPHQ�GH�SUHFLSLWDFLRQHV��SDUWLFXODULGDGHV�KLGURJHROyJLFDV�UHJLRQDOHV��FDUDFWHUtVWLFDV�GH�ODV�URFDV�
DFXtIHUDV�\�SDUiPHWURV�KLGURJHROyJLFRV�H[LVWHQWHV�HQ�HO� WHUULWRULR�� OR� LGHQWLILFDPRV�FRPR�XQD�]RQD�GH�HOHYDGD�
FRPSOHMLGDG� KLGURJHROyJLFD�� 6H� KD� HVWDEOHFLGR� SDUD� OD� UHJLyQ�� OD� H[LVWHQFLD� GH� FLQFR� FRPSOHMRV� DFXtIHURV�
IXQGDPHQWDOHV��D�SDUWLU�GH� OD�FDUDFWHUL]DFLyQ�GHO� WLSR�GH� URFDV�SUHVHQWHV��DVt�FRPR��GH�VX�FDSDFLGDG�SDUD�HO�
DOPDFHQDPLHQWR�HQ�PD\RU�R�PHQRU�JUDGR�GH�DJXDV�VXEWHUUiQHDV��6LGLPRKDPHG�-DWUL��������3pUH]���������ORV�
PLVPRV�VRQ�GHVFULWRV�D�FRQWLQXDFLyQ��

x &RPSOHMR�DFXtIHUR�GH�ODV�RILROLWDV�
6H�H[WLHQGH�HQ�GLUHFFLyQ�QRURHVWH�VXGHVWH��DO�RHVWH�GHO�UtR�0RD��/LWROyJLFDPHQWH�VH�HQFXHQWUD�FRQVWLWXLGR�SRU�
VHUSHQWLQLWDV�DOWHUDGDV��SHULGRWLWDV�VHUSHQWLQL]DGDV�\�SLUR[HQLWDV��
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/D�FDSDFLGDG�DFXtIHUD�KD�VLGR�SRFR�HVWXGLDGD��VX�SURIXQGLGDG�GH�\DFHQFLD�HV�GH����������PHWURV��(O�FRHILFLHQWH�
GH�ILOWUDFLyQ��.��RVFLOD�HQWUH�����������P�GtD��HO�JDVWR�GH�DIRUR��4��HQWUH���������/�V��VHJ~Q�ODV�FODVLILFDFLRQHV�GH�
.XUORY�\�$OLRNLQ�ODV�DJXDV�VRQ�GH�WLSR�KLGURFDUERQDWDGDV���PDJQpVLFDV��

x &RPSOHMR�DFXtIHUR�GH�ORV�VHGLPHQWRV�FRVWHURV�
6H�H[WLHQGH�SRU�FDVL�WRGR�HO�QRUWH�GHO�iUHD��IRUPDQGR�XQD�IUDQMD�HVWUHFKD�TXH�SUHVHQWD�GLPHQVLRQHV�GH�������
.P��GH�DQFKR��(O�UHOLHYH�HV�FRVWHUR�FRQ�FRWDV�GH������P�VREUH�HO�QLYHO�GHO�PDU��VX�HGDG�VH�FRUUHVSRQGH�FRQ�HO�
&XDWHUQDULR�� 6X� FRPSRVLFLyQ� OLWROyJLFD� LQWHJUDGD� SRU� GHSyVLWRV� DUFLOORVRV� FRQWLHQH� IUDJPHQWRV� DQJXORVRV� GH�
FRPSRVLFLyQ�P~OWLSOH��/DV�URFDV�DFXtIHUDV�VH�DVRFLDQ�D�FDOL]DV�RUJDQyJHQDV��HQ�PHQRU�HVFDOD�VHGLPHQWRV�QR�
FRQVROLGDGRV�� DVt� FRPR�� GHSyVLWRV� DUFLOOR� �� DUHQRVRV� FRQ� IUDJPHQWRV� DQJXORVRV� GH� FRPSRVLFLyQ� � YDULDGD��
3UHGRPLQDQ�DJXDV�FiUVLFDV�\�GH�JULHWDV��\�HQ�DOJXQRV�FDVRV� LQWHUVWLFLDOHV��3RU� OR�JHQHUDO� WLHQHQ� LQWHUUHODFLyQ�
KLGUiXOLFD�FRQ�HO�DJXD�GH�PDU��
$ XQD�SURIXQGLGDG�FRPSUHQGLGD�HQWUH�ORV�������P�\DFH�HO�QLYHO�IUHiWLFR��(O�FRHILFLHQWH�GH�ILOWUDFLyQ��.��GH�HVWDV�
URFDV�DOFDQ]D� YDORUHV� KDVWD� ORV� ������P�GtDV�� HO� JDVWR� �4�� HV�DSUR[LPDGDPHQWH� GH����/�VHJ��� FRQ�XQ�JDVWR�
HVSHFtILFR� �T�� GH� ����� /�VHJ�� (Q� ODV� FDOL]DV�� VHJ~Q� .XUORY� HO� DJXD� VH� FODVLILFD� FRPR� FORUXUDGD� ±�
KLGURFDUERQDWDGD�±�VyGLFD��

x &RPSOHMR�DFXtIHUR�GH�ORV�VHGLPHQWRV�DOXYLDOHV��
6H�H[WLHQGH�HQ�GLUHFFLyQ�QRUWH�±�VXU�IRUPDQGR�XQD�IUDQMD�DQFKD�HQ�VX�SDUWH�LQIHULRU��\�HVWUHFKD�HQ�OD�VXSHULRU��
RFXSDQGR�SUiFWLFDPHQWH� OD� WRWDOLGDG�GH� ODV� WHUUD]DV�GH� ORV� UtRV�PiV� LPSRUWDQWHV��DVt�FRPR�� ORV�YDOOHV�GH�VXV�
DIOXHQWHV��&RQVWLWXLGR�SRU� JUDYDV��DUHQDV�� FDQWRV� URGDGRV�\� DUHQDV�DUFLOORVDV�� FRQ�XQD�SRWHQFLD�GH����P�GH�
SRWHQFLD�DSUR[LPDGDPHQWH��HVWRV�VHGLPHQWRV�VH�DVRFLDQ�FRQ�XQD�HGDG�FXDWHUQDULD�\�VH�FDUDFWHUL]DQ�SRU�VX�DOWD�
FDSDFLGDG�SDUD�HO�DOPDFHQDPLHQWR�GH�DJXD��(O�FRHILFLHQWH�GH�ILOWUDFLyQ��.��YDUtD�GH����������P�GtDV��PLHQWUDV�
TXH�VX�JDVWR�GH�DIRUR��4��RVFLOD�HQWUH��������/�VHJ��(VWDV�DJXDV�\DFHQ�D�XQD�SURIXQGLGDG�FRPSUHQGLGD�HQWUH�ORV�
� ����P��\�VH�GHQRPLQDQ�VHJ~Q�ODV�FODVLILFDFLRQHV�GH�.XUORY�\�$OLRNLQ�FRPR�KLGURFDUERQDWDGDV�PDJQpVLFDV��

x &RPSOHMR�DFXtIHUR�GH�ODV�ODWHULWDV��
6H�H[WLHQGH�SRU�FDVL�WRGD�OD�]RQD�RFXSDQGR�JUDQ�SDUWH�GHO�iUHD��6X�FRPSRVLFLyQ�OLWROyJLFD�VH�FRUUHVSRQGH�FRQ�
SRWHQWHV�FRUWH]DV�GH�LQWHPSHULVPR��UHSUHVHQWDQGR�D�XQ�DFXLWDUGR��GHELGR�DO�SUHGRPLQLR�GH�DJXDV�FDSLODUHV�\�GH�
SRWHQFLDV�FRQVLGHUDEOHV�GH�ODWHULWDV�TXH�DOFDQ]DQ�ORV����P�GH�SRWHQFLD��FRQ�XQ�PDUFDGR�GHVDUUROOR�GH�SURFHVRV�
GH� FDSLODULGDG�� GRQGH� ORV� DVFHQVRV� FDSLODUHV� GH� ODV� DJXDV� SXHGHQ� DOFDQ]DU� DOUHGHGRU� GH� ��� P�� /DV�
SUHFLSLWDFLRQHV�DWPRVIpULFDV�VRQ�OD�IXHQWH�SULQFLSDO�GH�DOLPHQWDFLyQ�GH�HVWD�DJXD��3RU�VX�FRPSRVLFLyQ�TXtPLFD�
VRQ�DJXDV�KLGURFDUERQDWDGDV�±�PDJQpVLFDV�\�VyGLFDV�GH�EDMD�PLQHUDOL]DFLyQ��

x &RPSOHMR�DFXtIHUR�GH�ORV�VHGLPHQWRV�WHUUtJHQRV�±�FDUERQDWDGRV��
$SDUHFH� HVWH� FRPSOHMR� VROR� HQ� XQD� SHTXHxD� SRUFLyQ� DO� QRUWH� GHO� SREODGR� GH� &DxHWH�� &RQVWLWXLGR�
JHROyJLFDPHQWH�SRU�PDUJDV�HVWUDWLILFDGDV��FDOL]DV�FRPSDFWDV��GHSyVLWRV�EUHFKRVRV�GH�FDUiFWHU�WDQWR�WHFWyQLFR�
FRPR�VHGLPHQWDULRV��DOHXUROLWDV�\�FRQJORPHUDGRV��/DV�URFDV�DFXtIHUDV�VH�FRUUHVSRQGHQ�FRQ�ORV�FRQJORPHUDGRV�
EUHFKRVRV�\�ODV�FDOL]DV��\�HQ�PHQRU�PHGLGD��ODV�PDUJDV�HVWUDWLILFDGDV��



0D\GRQ\V�0HGLQD�$OED��������������������������������������������������������7UDEDMR�GH�'LSORPD�

25

3RU�RWUD�SDUWH��HO�*(,3,�\�(�,�3�+�+DEDQD�HGLWDURQ�HO�0DSD�+LGURJHROyJLFR�GH�&XED��)ORUHV���������GRQGH�HQ�HO�
,QIRUPH�7pFQLFR�&RQFOXVLYR� GH�+LGURJHRORJtD� UHDOL]DGR�HQ�HO� \DFLPLHQWR�3XQWD�*RUGD�HQWUH� HO������\� ������
WRPDURQ�FRPR�EDVH�HVWH�PDSD��KDFLpQGRVHOH�DOJXQDV�FRUUHFFLRQHV�VHJ~Q�HO�FRQRFLPLHQWR�JHROyJLFR�DFWXDO�GH�
OD�]RQD���

�������&DUDFWHUtVWLFDV�LQJHQLHUR�±�JHROyJLFDV��
� 'HELGR� D� OD� LQWHQVLGDG� FRQ� TXH� VH� PDQLILHVWDQ� ORV� SURFHVRV� GH� PHWHRUL]DFLyQ� HQ� HO� WHUULWRULR� GH� 0RD�
�SUHGRPLQDQGR� HO� LQWHPSHULVPR� TXtPLFR��� VH� IRUPD� OD� WtSLFD� FRUWH]D� ODWHUtWLFD�� D� SDUWLU� GH� OD� FXDO� VXUJHQ� ORV�
\DFLPLHQWRV� GH� WLSR� UHVLGXDO� ULFRV� HQ� 1L�� )H� \� &R�� /D� IRUPDFLyQ� \� GHVDUUROOR� GH� HVWDV� FRUWH]DV� HVWiQ�
FRQGLFLRQDGDV�SRU��

x ([LVWHQFLD�GH�XQ�PDFL]R�URFRVR�GH�FRPSRVLFLyQ�XOWUDEiVLFD��
x ([LVWHQFLD�GH�XQ�FOLPD�FiOLGR�\�K~PHGR��
x 3UHVHQFLD�GH�XQ�UHOLHYH�FDVL�SODQR�TXH�QR�SHUPLWD�TXH�HO�HVFXUULPLHQWR�VXSHUILFLDO�IDYRUH]FD�OD�HURVLyQ�

\ HO�WUDQVSRUWH�GH�ORV�SURGXFWRV�GH�OD�PHWHRUL]DFLyQ��
x ([LVWHQFLD�GH�VLVWHPD�GH�JULHWDV�\�ILVXUDV�GH�GLYHUVRV�RUtJHQHV��

/RV�SRWHQWHV�KRUL]RQWHV�ODWHUtWLFRV�HQ�ODV�FRUWH]DV�GH�PHWHRUL]DFLyQ�UHIOHMDQ�OD�FRPELQDFLyQ�GH�HVWRV�IDFWRUHV�HQ�
HO� WHUULWRULR�� FRQ� SDUWLFXODULGDGHV� HQ� VXV� SURSLHGDGHV� JHRWpFQLFDV�� FRQVLGHUiQGRVH� HVWRV� VXHORV� HVSHFLDOHV�
(VWRV� VXHORV� SUHVHQWDQ� SDUWLFXODULGDGHV� HVSHFtILFDV� HQ� FXDQWR� D� VX� GHQVLGDG� VHFD� � G��� FRPSRVLFLyQ�
JUDQXORPpWULFD�H�tQGLFH�GH�SOiVWLFR��,S���/D�GHQVLGDG�VHFD�� G��VH�FDUDFWHUL]D�HQ�HVWRV�VXHORV�SRU�GLVPLQXLU�FRQ�
UHVSHFWR� D� OD� SURIXQGLGDG�� DXPHQWDQGR� D� VX� YH]� HO� tQGLFH� GH� SRURV� �H��� OD� FRPSRVLFLyQ� JUDQXORPpWULFD�
PDQLILHVWD�XQD�YDULDFLyQ�FRQ�OD�SURIXQGLGDG�VLPLODU�D�OD�GHQVLGDG�VHFD��HV�GHFLU��HV�JUXHVD�KDFLD�OD�VXSHUILFLH�
GLVPLQX\HQGR�FRQ� OD�SURIXQGLGDG�HVWDEOHFLpQGRVH�XQD� UHODFLyQ�ELXQtYRFD�HQWUH� OD�GHQVLGDG� \� OD� FRPSRVLFLyQ�
JUDQXORPpWULFD��FRUUHVSRQGLHQGR�D� ORV� VXHORV�JUXHVRV�GHQVLGDGHV�DOWDV�\�D� ORV� VXHORV� ILQRV�GHQVLGDGHV�PiV�
EDMDV���5LYHUyQ��������&DUPpQDWH����������
� &ODVLILFDFLyQ�GH�ORV�VXHORV�GH�0RD�
/RV� VXHORV� GH� 0RD� VH� FODVLILFDQ� �5LYHUyQ�� ������ &DUPpQDWH�� ������� XWLOL]DQGR� OD� FODVLILFDFLyQ� LQJHQLHUR� ��
JHROyJLFD�GH�ORV�VXHORV�SURSXHVWD�SRU�/HyQ�0����������TXLHQ�WRPD�HQ�FXHQWD�FRPR�SDUiPHWURV�IXQGDPHQWDOHV��
OD�FRPSRVLFLyQ�JUDQXORPpWULFD��HO�tQGLFH�SOiVWLFR��,S��SDUD�ORV�VXHORV�ILQRV�� OD�GHQVLGDG�VHFD�� G��H� tQGLFH�GH�
SRURV���H���\�FRPR�SDUiPHWURV�FRPSOHPHQWDULRV�HO�tQGLFH�GH�OLTXLGH]��%��\�HO�JUDGR�GH�VDWXUDFLyQ��6���

x 3RU�OD�FRPSRVLFLyQ�TXtPLFD�
�� 6XHORV�ODWHUtWLFRV��SUHGRPLQDQ�ORV�y[LGRV�GH�KLHUUR��
�� 6XHORV�VHUSHQWLQtWLFRV��SUHGRPLQDQ�y[LGRV�GH�VtOLFH�\�PDJQHVLR��

x 3RU�VX�JUDQXORPHWUtD��6H�WRPD�FRPR�HOHPHQWR�GH�GLYLVLyQ�HO�SRUFLHQWR�GH�PDWHULDO�UHWHQLGR�HQ�HO�WDPL]�
1R�������6L�HO�SRUFLHQWR�UHWHQLGR�HV�PD\RU�R�LJXDO�DO������VH�FRQVLGHUD�DO�VXHOR�FRPR�JUXHVR�\�VL�HV�
PHQRU�FRPR�VXHOR�ILQR���

�� 6XHORV�JUXHVRV��SUHGRPLQDQ�JUDYDV�\�DUHQDV��
�� 6XHORV�ILQRV��FRPSXHVWR�SRU�OLPRV�\�DUFLOODV��
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x ËQGLFH� SOiVWLFR� �FRPR�SDUiPHWUR� IXQGDPHQWDO� GH� FODVLILFDFLyQ� VROR� HV� XWLOL]DGR�SDUD� VXHORV� ILQRV�� \D�
VHDQ�ODWHUtWLFRV�R�VHUSHQWLQtWLFRV��

�� /LPR�DUFLOORVRV� � �����,S����������
�� $UFLOORVRV�OLPRVRV� �����,S��������
�� $UFLOODV� � � �����,S�������
�� $UFLOODV�SOiVWLFDV�� ������,S�������
�� $UFLOODV�PX\�SOiVWLFDV� �,S�!������

x 6HJ~Q�OD�GHQVLGDG�VHFD�� G >.1���P��@��\�HO�tQGLFH�GH�SRURV��H��VH�FODVLILFDQ�HQ��
3DUD�VXHORV�ILQRV

� 'HQVLGDG�DOWD�� � � G !������� �H��������
� 'HQVLGDG�PHGLD��� ������ G ���������������H��������
� 'HQVLGDG�EDMD� � ����� G �������� �������H��������
� 'HQVLGDG�PX\�EDMD� � G ������� �H��������

3DUD�VXHORV�JUXHVRV
� 'HQVLGDG�DOWD�� � � G !������� �H��������
� 'HQVLGDG�PHGLD��� ������ G ���������������H��������
� 'HQVLGDG�EDMD� � ������ G ���������������H��������
� 'HQVLGDG�PX\�EDMD� � G �������� �H��������

x ËQGLFH�GH�OLTXLGH]��%��
3DUD�,S����

� % ���� � � &RQVLVWHQFLD�VyOLGD�
� � ��%����� � &RQVLVWHQFLD�SOiVWLFD�
� % !��� � � &RQVLVWHQFLD�IOXLGD�

3DUD�,S�!��
� % ���� � � &RQVLVWHQFLD�VyOLGD�
� � ��%�������� � &RQVLVWHQFLD�VyOLGD�±�SOiVWLFD�
� �������%�������� ��������������&RQVLVWHQFLD�ILUPH�±�SOiVWLFD�
� �������%�������� ��������������&RQVLVWHQFLD�EODQGD�±�SOiVWLFD�
� �������%�������� ��������������&RQVLVWHQFLD�IOXLGD�±�SOiVWLFD�
� % !��� � � &RQVLVWHQFLD�IOXLGD�

�
x *UDGR�GH�VDWXUDFLyQ��6�HQ�>�@��
�
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7DEOD������&ODVLILFDFLyQ�GH�ORV�VXHORV�ILQRV�\�JUXHVRV�VHJ~Q�JUDGR�GH�VDWXUDFLyQ���5HYHUyQ��������
� &DUPpQDWH���������

� 6XHORV�ILQRV� 6XHORV�JUXHVRV�
6DWXUDGRV� �����6������� 6������
+~PHGRV� �����6������ �����6������
3RFR�K~PHGRV� 6 ����� 6������

� =RQLILFDFLyQ�LQJHQLHUR�±�JHROyJLFD�GHO�iUHD�
$ SDUWLU� GH� OD� FODVLILFDFLyQ� DQWHULRU� \� WRPDQGR� FRPR� EDVH� OD� LQIRUPDFLyQ� JHRWpFQLFD� GH� ODV� GLIHUHQWHV� REUDV�
LQYHVWLJDGDV� SRU� OD� (1,$� �� �� ±� +ROJXtQ�� DGHPiV� GH� FRQVLGHUDU� IDFWRUHV� FRPR� HO� UHOLHYH�� OD� SURIXQGLGDG� GH�
\DFHQFLD�GH�ODV�DJXDV�VXEWHUUiQHDV��WLSRV�GH�VXHORV�\�VXV�SURSLHGDGHV�ItVLFR�±�PHFiQLFDV��9HU�WDEOD�������IXH�
REWHQLGR�XQ�PDSD�GH�]RQLILFDFLyQ�LQJHQLHUR�JHROyJLFD�GH�ODV�iUHDV�XUEDQDV�\�VXEXUEDQDV�GH�0RD��TXHGDQGR�
GLYLGLGD�HQ�]RQDV�\�VXE]RQDV���&DUPHQDWH�\�5LYHUyQ�����������
�
7DEOD������'LYLVLyQ�GH�iUHDV�XUEDQDV�\�VXEXUEDQDV�GH�0RD�HQ�]RQDV�\�VXE]RQDV�LQJHQLHUR�JHROyJLFDV�,��,,�\�,,,��
�

=RQD�,� =RQD�,,� =RQD�,,,�
6XE]RQDV� 6XE]RQDV� 6XE]RQDV�
, ��D� ,,���D� ,,,���D�
, ��E� ,,���E� ,,,���E�
, ��F� ,,���F� ,,,���F�
, ��G� �� ��
, ��H� �� ��

=RQD�,� &RPSUHQGH�OD�SDUWH�VXU�\�RHVWH�GHO�WHUULWRULR��DEDUFDQGR�ORV�UHSDUWRV�5ROR�0RQWHUUH\�\�0LUDIORUHV��SUHVDV�
GH�FRODV��3ROLWpFQLFR��&RPELQDGR�/iFWHR�\�8QLYHUVLGDG��$SDUHFHQ�VXHORV�ODWHUtWLFRV�GH�FRORU�TXH�YDUtD�GH�URMR�
YLQR�D�FDUPHOLWD�YHUGRVR�\�VHUSHQWLQLWDV�GH�FRORUDFLyQ�YHUGH�DPDULOOHQWD��VH�HQFXHQWUD�DIHFWDGD�SRU�OD�HURVLyQ��
IXQGDPHQWDOPHQWH�HQ�FiUFDYDV���
�

� 6XE]RQD� ,� ±� D�� $EDUFD� FRPSOHWDPHQWH� HO� UHSDUWR� 5ROR�0RQWHUUH\�� 'H� DFXHUGR� D� ODV� SURSLHGDGHV�
ItVLFR�PHFiQLFDV�HVWRV�VXHORV�SUHVHQWDQ�XQD�FODVLILFDFLyQ���

� 6XE]RQD�,�±�E��&RPSUHQGH�HO�iUHD�GH�LQXQGDFLyQ�GH�ORV�UtRV�&DEDxDV�\�0RD�GXUDQWH�VXV�FUHFLGDV��
(V�XQD�]RQD�GHVIDYRUDEOH�SDUD�OD�FRQVWUXFFLyQ��QR�VH�KDQ�UHDOL]DGR�SHUIRUDFLRQHV�HQ�HOOD��SRU�OR�TXH�
VH�FDUHFH�GH�LQIRUPDFLyQ�JHRWpFQLFD�GH�OD�PLVPD���

� 6XE]RQD�,�±�F��$EDUFD�ODV�SUHVDV�GH�FRODV�GH�OD�IiEULFD�³&PGWH�3HGUR�6RWWR�$OED´��1R�VH�PXHVWUDQ�
ODV�SURSLHGDGHV�ItVLFR�±�PHFiQLFDV�GHO�VXHOR�SRU�FDUHQFLD�GH�LQIRUPDFLyQ��
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� 6XE]RQD�,�±�G��&RPSUHQGH�ODV�iUHDV�GRQGH�VH�HQFXHQWUDQ�HO�UHSDUWR�$UPDQGR�0HVWUH��&(3521,��HO�
SROLWpFQLFR�fLFR�/ySH]�\�HO�&RPELQDGR�0HFiQLFR��(VWRV�VXHORV�VRQ�FODVLILFDGRV�HQ�OD�WDEOD����

� 6XE]RQD�,�±�H��6H�HQFXHQWUD�KDFLD�HO�RHVWH��GH�OD�FLXGDG�\�DEDUFD�ODV�iUHDV�D�ODV�TXH�SHUWHQHFHQ�OD�
8QLYHUVLGDG�� &RPELQDGR� /iFWHR�� UHSDUWRV� $WOiQWLFR� \� 0LUDIORUHV�� SUHVHQWDQGR� VX� UHVSHFWLYD�
FODVLILFDFLyQ��

�
=RQD� ,,� $EDUFD� ORV� UHSDUWRV� /DV� &RORUDGDV�� &DULEH�� /D� SOD\D�� /RV� 0DQJRV�� -RVHOLOOR�� +DLWt� &KLTXLWR�� /DV�
&RORUDGDV�9LHMDV�\�HO�SREODGR�GH�0RD���

� 6XE]RQD� ,,� ±� D�� &RQIRUPDGD� SRU� ORV� UHSDUWRV� &DULEH� \� /DV� &RORUDGDV� FRQ� SURSLHGDGHV� ItVLFR� ±�
PHFiQLFDV�FODVLILFDGDV�HQ�OD�WDEOD������

� 6XE]RQD�,,�±�E��(QFLHUUD�ORV�UHSDUWRV�/D�SOD\D��/RV�0DQJRV��/DV�&RORUDGDV�9LHMDV�\�HO�SREODGR�GH�0RD��
GHVWDFiQGRVH�WUHV�WLSRV�GH�VXHORV�IXQGDPHQWDOHV��

� 6XE]RQD�,,�±�F��$EDUFD�ORV�UHSDUWRV�GH�-RVH�OLOOR�\��+DLWt�&KLTXLWR��SUHVFLQGH�GH�FDUDFWHUL]DFLyQ�GH�ODV�
SURSLHGDGHV�ItVLFR�±�PHFiQLFDV�GHO�iUHD�GHELGR�D�DXVHQFLD�GH�LQYHVWLJDFLRQHV��

�
=RQD�,,,� &RPSUHQGH�ODV�iUHDV�TXH�RFXSDQ�HO�DHURSXHUWR��HO�SXHUWR�\�OD�]RQD�SDQWDQRVD�TXH�VH�HQFXHQWUD�HQ�OD�
SDUWH�1:�GHO�WHUULWRULR���

� 6XE]RQD�,,,�±�D��2FXSD�WRGD�HO�iUHD�SDQWDQRVD�GHO�QRUWH�GH�OD�]RQD��/RV�VXHORV�VRQ�WtSLFRV�GH�SDQWDQR�
�FLHQR��GH�FRORU�QHJUR�D]XORVR��UHVXOWDQGR�GHVIDYRUDEOH�SDUD�OD�FRQVWUXFFLyQ��

� 6XE]RQD�,,,�±�E��(QFLHUUD�OD�SLVWD�GHO�DHURSXHUWR�\�VXV�iUHDV�FHUFDQDV��
� 6XE]RQD� ,,,� ±� F�� &RPSUHQGH� HO� SXHUWR� \� iUHDV� FHUFDQDV�� H[LVWLHQGR� GRV� WLSRV� GH� VXHORV� VHJ~Q� ODV�

SURSLHGDGHV�ItVLFR�±�PHFiQLFDV�GHO�PLVPR��
�
'H� PDQHUD� JHQHUDO�� HVWRV� VXHORV� FXPSOHQ� FRQ� ODV� FDUDFWHUtVWLFDV� GHVFULWDV� DQWHULRUPHQWH�� VRQ� VXHORV� FX\D�
GHQVLGDG�VHFD�GLVPLQX\H�FRQ�OD�SURIXQGLGDG��PLHQWUDV�TXH�DXPHQWD�VX�tQGLFH�GH�SRURV��KDFLpQGRVH�DOWR�pVWH�HQ�
DTXHOORV�VXHORV�GRQGH�HV�EDMD�OD�GHQVLGDG�VHFD�\�VH�PDQLILHVWD�DVt�SDUD�FDGD�]RQD�GRQGH�VH�WRPDURQ�PXHVWUDV�
\ VH� FODVLILFDURQ� ORV� VXHORV�� (VWD� FDUDFWHUtVWLFD� HV� SURGXFWR� D� ORV� IHQyPHQRV� TXH� KDQ� LQWHUYHQLGR� HQ� OD�
IRUPDFLyQ�GHO�VXHOR��\D�TXH�DO�SUHVHQWDU�XQ�RULJHQ�TXtPLFR�GHELGR�D�OD�GHVFRPSRVLFLyQ�GH�OD�URFD�VHUSHQWLQtWLFD�
HQ�OD�FXDO�VRQ�OL[LYLDGDV�OD�PD\RUtD�GH�VXV�FRPSRQHQWHV��SRU�OR�TXH�VH�SURGXFHQ�PXFKRV�HVSDFLRV��SURYRFDQGR�
XQ�DXPHQWR�GHO�tQGLFH�GH�SRURV��H��\�XQD�GLVPLQXFLyQ�GH�OD�GHQVLGDG�VHFD�� G���

� 9DORUDFLyQ�GHO�PDFL]R�URFRVR�
(O�DJULHWDPLHQWR�GHELGR�D�TXH�GHWHUPLQD�HQ�PD\RU�R�PHQRU�PHGLGD� OD�VROLGH]�\�HVWDELOLGDG�GH� ODV�URFDV�TXH�
FRQIRUPDQ� OD� EDVH� QDWXUDO� GH� ODV� FRQVWUXFFLRQHV�� HV� XQ� IHQyPHQR� GH� VXPD� LPSRUWDQFLD� HQ� OD� YDORUDFLyQ�
LQJHQLHULO�GH�FXDOTXLHU�WLSR�GH�REUD�D�FRQVWUXLU���
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(Q� HO� WHUULWRULR� DIORUDQ� URFDV� FRUUHVSRQGLHQWHV� D� OD� DVRFLDFLyQ� RILROtWLFD�� FRQ� GHVDUUROOR� GH� XQ� LQWHQVR�
DJULHWDPLHQWR�IXQGDPHQWDOPHQWH�GH�JpQHVLV�WHFWyQLFD�GHVGH�HO�SXQWR�GH�YLVWD�QDWXUDO��SHUR�TXH�WDPELpQ�SXHGH�
VHU�SURYRFDGR�SRU�DFFLRQHV�DQWUySLFDV��
(Q� ODV� � LQYHVWLJDFLRQHV� UHDOL]DGDV� VH� KD� FDUDFWHUL]DGR� HO� WLSR� GH� URFD� H[LVWHQWH� GHEDMR� GH� OD� FRUWH]D� GH�
LQWHPSHULVPR��D�SDUWLU�GHO�HVWXGLR�GH�ODV�FDODV�JHRWpFQLFDV�FRQVWUXLGDV�HQ�HO�SREODGR�GH�0RD��'HWHUPLQDQGR�ORV�
WLSRV� GH� URFDV�TXH�DSDUHFHQ�HQ�GLFKDV�REUDV��H[LVWHQFLD� GH�DJULHWDPLHQWR��SUHVHQFLD�GH�DJXD�HQ� ODV�JULHWDV�
�FDXGDO� �� �� /�� PLQ��� DVt� FRPR�� WLSR� GH� UHOOHQR� \� HVWDELOLGDG� GH� HVWDV� FRQ� UHVSHFWR� D� ODV� REUDV� �VRQ� PX\�
LQHVWDEOHV��FRQ�YDORUHV�GH�HVWDELOLGDG�PX\�EDMRV��4�������/DV�SURSLHGDGHV�ItVLFR�±�PHFiQLFDV�YDUtDQ�SRFR�HQ�HO�
iUHD�JHQHUDOPHQWH��>7DEOD����@��
�
7DEOD�����3URPHGLRV�GH�ODV�SURSLHGDGHV�ItVLFR�±�PHFiQLFDV�GHO�PDFL]R�URFRVR���
�

5HVLVWHQFLD� D�7UDFFLyQ�� W��.S 5HVLVWHQFLD� D�FRPSUHVLyQ�� F��.SD+XPHGDG��Z���'HQVLGDG��+~PHGD�� W�� 'HQVLGDG� VHFD� �.Q�P�� 3HVR� HVSHFtILFR� �.Q�P��
������� ������� ����� ������ ������ �����
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�����&21&/86,21(6��
(Q�HVWH�FDStWXOR�FRPR�FRQFOXVLyQ�VH�SXHGH�SODQWHDU�TXH�OD�UHJLyQ�GH�0RD�WLHQH�XQDV�FDUDFWHUtVWLFDV�JHROyJLFDV�
FRPSOHMDV�TXH�VRQ�FRQGLFLRQDGDV�SRU�VXV�HVWUXFWXUDV�WHFWyQLFDV�DFWLYDV�\�SDVLYDV�TXH�HQ�XQ�WLHPSR�JHROyJLFR�
DIHFWDURQ� HQ� JUDQ�PHGLGD� HO� UHOLHYH�� � 8QDV� GH� ODV� FDUDFWHUtVWLFDV� TXH� OD� KDFH� FRPSOHMDV� HV� OD� � � GLYHUVLGDG�
OLWROyJLFD�TXH�KD\�SUHVHQWH���
(Q�HO�iUHD�VH�FDUDFWHUL]D�SRU�SUHVHQWDU�GRV�]RQDV�JHRPRIROyJLFDV�SULQFLSDOHV��OD�GH�OODQXUDV�KDFLD�HO�QRUWH�\�OD�
GH�PRQWDxDV�DO�VXU��HVWD�~OWLPD�FRQ�XQ�PD\RU�SUHGRPLQLR�\�UHOHYDQFLD�HQ�HVWD� LQYHVWLJDFLyQ��SXHV�D�HOODV�VH�
HQFXHQWUDQ�DVRFLDGDV�ODV�FRUWH]DV�IHUURQLTXHOtIHUDV�GH�LQWHUpV�HFRQyPLFR��
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&$3,78/2� ,,,�� � 0(72'2/2*,$� '(��(9$/8$&,21�*(20(&$1,&2���
�

������,QWURGXFFLyQ�
(O� SUHVHQWH� FDStWXOR� FRQWLHQH� OD� PHWRGRORJtD� DSOLFDGD� HQ� OD� LQYHVWLJDFLyQ� SDUD� HO� DQiOLVLV� \� HVWDEOHFHU� OD�
FDUDFWHUL]DFLyQ�JHRPHFiQLFD�H�LQJHQLHUR�JHROyJLFD�GHO��PDFL]R�URFRVR�SRU�GRQGH�VH��SUR\HFWy� OD�HQWUDGD�GHO�
W~QHO� FRQ� REMHWLYR� GH� HYDOXDU� OD� HVWDELOLGDG� \� HO� FRPSRUWDPLHQWR� GHO� PDFL]R� URFRVR�� OR� TXH� GLVPLQX\H� OD�
SUREDELOLGDG� GH� TXH� VH� SURGX]FDQ� DIHFWDFLRQHV� GH� GLIHUHQWHV� tQGROHV� TXH� SXHGDQ�DWHQWDU� WDQWR� OD� HFRQRPtD�
FRPR� OD� VHJXULGDG� GH� ODV� REUDV� \� ORV� WUDEDMDGRUHV� TXH� VH� HQFXHQWUDQ� HQ� HOODV� 3DUD� FXPSOLPHQWDU� OD� WDUHD�
SODQWHDGD� VH� HPSOHD� XQD� PHWRGRORJtD� LQWHJUDO� GH� LQYHVWLJDFLyQ� TXH� FRQVWD� GH� WUDEDMRV� DQDOtWLFRV� \�
H[SHULPHQWDOHV����

�������0HWRGRORJtD�GH�OD�LQYHVWLJDFLyQ��
$QiOLVLV�ELEOLRJUiILFR���
6H�UHDOL]DURQ�E~VTXHGDV�GH�LQIRUPDFLyQ�\�VH�FRQVXOWDURQ�GRFXPHQWRV�LQpGLWRV�FRQFHUQLHQWHV�D�GRV�SUR\HFWRV�
HIHFWXDGRV�HQ�OD�HPSUHVD�UHODFLRQDGRV�FRQ�OD�WHPiWLFD�SRU�HO�'HSDUWDPHQWR�GH�*HRORJtD�GHO�,600��\�HVWXGLRV�
JHROyJLFRV� UHJLRQDOHV� HQ� JHQHUDO�� 6H� UHYLVDURQ� OLEURV�� UHYLVWDV�� WUDEDMRV� GH� 'LSORPD�� WHVLV� GH� 0DHVWUtD� \�
GRFWRUDOHV��DGHPiV�GH�E~VTXHGDV�HQ�,QWHUQHW���
� 3DUD� OD� HMHFXFLyQ� GH� HVWD� LQYHVWLJDFLyQ� VH� VLJXLHURQ� WUHV� HWDSDV� IXQGDPHQWDOHV�� TXH� VH� GHVFULEHQ� D�
FRQWLQXDFLyQ��
�
3ULPHUD�HWDSD� 3UHSDUDWRULD��
(Q�HVWD�HWDSD�IXH�VHOHFFLRQDGD�HO�iUHD�GRQGH�VH�LEDQ�D�GHVDUUROODU�ORV�WUDEDMRV��WHQLHQGR�HQ�FXHQWD�TXH�GHQWUR�
GH�VXV�H[WUHPRV�SHUPDQHFLHUDQ�HQJOREDGDV�ODV�SULQFLSDOHV�HVWUXFWXUDV�TXH�DIHFWDQ�D�OD�]RQD�GH�HVWXGLR�OD�FXDO�
D VX�YH]�LQFOX\HUD�ODV�WUHV�FRQFHVLRQHV�PLQHUDV�REMHWR�GH�OD�LQYHVWLJDFLyQ���
(O�iUHD�WRWDO�DEDUFD�XQD�VXSHUILFLH�GH����.P�� UHSUHVHQWDGD�HQ�ODV�SODQFKHWDV�WRSRJUiILFDV�����±,9�E�\�����±
,9�G��(Q�XQD�HVFDOD�HQ������������3RVWHULRUPHQWH�VH�GHILQLy�HO�FRQMXQWR�GH�PDSDV�TXH�VHUtDQ�REWHQLGRV�D�SDUWLU�
GHO�PRGHOR�GLJLWDO�GHO� WHUUHQR�\�VH�SURFHGLy�D�OD�E~VTXHGD�\�UHYLVLyQ�ELEOLRJUiILFD�GH�ORV�WUDEDMRV�SUHFHGHQWHV�
UHODFLRQDGRV�FRQ�OD�WHPiWLFD����(ODERUDFLyQ�\�SURFHVDPLHQWR�GHO�0RGHOR�GLJLWDO�GHO�WHUUHQR�\�OD�XWLOL]DFLyQ�GH�XQ�
FRQMXQWR� GH� VRIWZDUHV� SURIHVLRQDOHV� FRPR� HO� 685)(� ��� ','*(5��� � FRQMXQWDPHQWH� FRQ� XQ� VLVWHPD� GH�
SURFHVDPLHQWR�GHO� UHOLHYH� LQWHJUDGR�SRU�XQ�SDTXHWH�GH�SURJUDPDV�HODERUDGRV�SRU�HVSHFLDOLVWDV�TXH�FXPSOHQ�
XQD� R� YDULDV� IXQFLRQHV� GHQWUR� GHO� SURFHVDPLHQWR� JHQHUDO� GHO� UHOLHYH� SDUD� OD� HODERUDFLyQ� GH� PRGHORV� PDV�
GHWDOODGRV�GHO�\�D�OD�YH]��VX�SURFHVDPLHQWR�H�LQWHUSUHWDFLyQ��
�
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�
6HJXQGD�HWDSD� 7UDEDMR�GH�FDPSR��
�(O�REMHWLYR�SULQFLSDO�IXQGDPHQWDO�IXH�UHDOL]DU�PDUFKDV�GH�UHFRQRFLPLHQWRV�HQ�HO�iUHD�GH�HVWXGLRV�GLULJLGD�D�OD�
GHVFULSFLyQ�GH� ODV�FRQGLFLRQHV�HVWUXFWXUDO�GHO�PDFL]R� URFRVR��7DPELpQ�VH� UHDOL]D� OD�SDUWH�H[SHULPHQWDO�GH� OD�
LQYHVWLJDFLyQ��TXH�SHUPLWLy�REWHQHU�ORV�GDWRV�QHFHVDULRV��SDUD�UHDOL]DU�OD�FDUDFWHUL]DFLyQ�JHRPHFiQLFD��,QFOX\y�
ORV�VLJXLHQWHV�DVSHFWRV��
�����(VWXGLR�\�HYDOXDFLyQ�GH�ODV�FRQGLFLRQHV�LQJHQLHUR���JHROyJLFDV�GH�OR�PDFL]R�URFRVR�GHO�0XQLFLSLR�0RD���
��� &RQ� HO� HPSOHR� GH� PpWRGRV� GH� ODERUDWRULR� VH� UHDOL]y� HQ� ORV� FDVRV� QHFHVDULRV� OD� GHWHUPLQDFLyQ�
FRPSOHPHQWDULD�GH�ODV�SURSLHGDGHV�ItVLFR�±�PHFiQLFDV�GH�ODV�URFDV���
�

��� �&RQ�HO�HPSOHR�GHO�PpWRGR�JHROyJLFR�VH�UHDOL]D�HO�HVWXGLR�GHO�DJULHWDPLHQWR�GH�ORV�PDFL]RV�URFRVRV��
GRQGH� VH� LQFOX\HURQ� WRGDV� ODV� VXSHUILFLHV� GH�GHELOLWDPLHQWR� SUHVHQWHV� HQ� ORV�PLVPRV�� VH� GHWHUPLQy�� OD�
DEHUWXUD�GH�ODV�JULHWDV��VX�HVSDFLDPLHQWR��UXJRVLGDG��DOWHUDFLyQ��GLUHFFLyQ�\�iQJXORV�GH�EX]DPLHQWRV�\�OD�
DIOXHQFLD�GH�DJXD��HQWUH�RWURV�DVSHFWRV����
����6H�GHWHUPLQDQ�ODV�SULQFLSDOHV�IRUPDV�GH�SpUGLGDV�GH�HVWDELOLGDG�\�HO�PHFDQLVPR�FRQ�TXH�HOODV�VH�PDQLILHVWDQ��
HQ�ORV�PDFL]RV�URFRVRV��DVt�FRPR�ODV�FDXVDV�TXH�ODV�SURYRFDQ���
��� � � (YDOXDFLyQ� GH� OD� HVWDELOLGDG� GH� ODV� URFDV� SRU� YDULDV�PHWRGRORJtDV� GH� HYDOXDFLyQ� GH� HVWDELOLGDG� GH�JUDQ�
DFWXDOLGDG�� (VWH� HVWXGLR� VH� UHDOL]y� SRU� WUDPRV� LQJHQLHUR� ±JHROyJLFR� GH� ��� D� ��� P�� DQDOL]DQGR� ORV� PDFL]RV�
URFRVRV�GH�IRUPD�GLIHUHQFLDGD�GH�DFXHUGR�D�VX�FRPSRUWDPLHQWR�\�HVWDGR���
(Q�HVWD�VHJXQGD�HWDSD�VH�FRQIHFFLRQDQ��� ORV�PDSDV��DQDOtWLFRV�SDUD� ORV�GLIHUHQWHV�WLSRV�GH�SURFHVRV�\�
IHQyPHQRV�ItVLFR�JHROyJLFRV��
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7HUFHUD�HWDSD� JDELQHWH�
(Q� HVWD� HWDSD� VH� SURFHGLy� D� OD� LQWHUSUHWDFLyQ� \� SURFHVDPLHQWR� GH� OD� LQIRUPDFLyQ�� UHDOL]DQGR� OD� HYDOXDFLyQ�
LQWHJUDO�\�GLIHUHQFLDGD�GH�ORV�PDFL]RV�URFRVRV��OR�TXH�SHUPLWLy�HIHFWXDU�VX�FDUDFWHUL]DFLyQ�JHRPHFiQLFDV��6REUH�
OD� EDVH� GH� OR� FXDO� VH� SURSRQHQ� ORV�PRGHORV� JHRPHFiQLFRV�PiV� UHSUHVHQWDWLYRV� GHO� FRPSRUWDPLHQWR� GH� ORV�
PDFL]RV�URFRVRV���
'H�IRUPD�UHVXPLGD�VH�PXHVWUD�HQ�OD��ILJXUD�������ODV�HWDSDV�\�PpWRGRV�HPSOHDGRV�HQ�OD�LQYHVWLJDFLyQ��

)LJXUD������(VTXHPD�GH�OD�PHWRGRORJtD�GH�OD�LQYHVWLJDFLyQ��
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�������0pWRGRV�JHRPHFiQLFRV���
�������(YDOXDFLyQ�GH�OD�HVWDELOLGDG�GH�ODV�URFDV��
/D�HYDOXDFLyQ�GH�OD�HVWDELOLGDG�GH�ODV�URFDV�GH�ORV�PDFL]RV�HVWXGLDGRV�IXH�UHDOL]DGD�SRU�YDULRV�FULWHULRV�
FRPR�VRQ��
� ��&ULWHULR�GH�HYDOXDFLyQ�GH�OD�HVWDELOLGDG�GH�'HHUH����������54'�± 5RFN�4XDOLW\�'HVLJQDWLRQ����%ODQFR��
������*RQ]iOH]�GH�9DOOHMR��������&ROHFWLYR��������0RUHQR��������3DOPVWURP���������
� &ULWHULR�GH�HYDOXDFLyQ�GH�OD�HVWDELOLGDG�GH�%DUWRQ���������4�± 4XDOLW\�LQGH[����%ODQFR��������*RQ]iOH]�

GH�9DOOHMR��������&ROHFWLYR��������0RUHQR���������
� &ULWHULR� GH� HYDOXDFLyQ� GH� OD� HVWDELOLGDG�GH�%HQLDZVNL� �������� �505�± 5RFN�0DVV�5DWLQJ��� �%ODQFR��

������*RQ]iOH]�GH�9DOOHMR��������&ROHFWLYR��������0RUHQR���������
� &ULWHULR�GH�OD�HVWDELOLGDG�VHJ~Q�HO��605��6ORSH�0DVV�5RWLQJ�����520$1���������

�����$��&ODVLILFDFLRQHV�*HRPHFiQLFDV��
��������6(*Ò1�%$5721���

/D�FODVLILFDFLyQ�HV��FXDQWLWDWLYD�GHO�PDFL]R�URFRVR�VH�EDVD�HQ�HO�GRPLQLR�6LVWHPD�4��TXH�HV�XQ�VLVWHPD�GH�
FODVLILFDFLyQ� GH� ODV� URFDV� EDVDGDV� HQ� HO� tQGLFH� GH� T�� GHVDUUROODGR� SRU� %DUWRQ� HQ� ������ D� SDUWLU� GH� XQ�
FRQMXQWR�GH�GDWRV�SUHFHGHQWHV�GH�GLVWLQWRV�FDVRV�UHDOHV��HQ� ORV�TXH�VH�FRQWUDVWy� OD�FDOLGDG�GH� ODV�URFDV�
H[LVWHQWHV� \� ORV� VRVWHQLPLHQWRV� DSOLFDGRV�HQ� ODV� GLVWLQWDV� REUDV��(O� tQGLFH�4� VH�SRSXODUL]y� UiSLGDPHQWH��
OOHJDQGR�HQ�OD�DFWXDOLGDG�D�FRQVWLWXLU�XQD�UHIHUHQFLD�HVHQFLDO��MXQWR�FRQ�HO�tQGLFH�505�GH�%LHQLDZVNL��HQ�HO�
GLVHxR� GH� WRGD� REUD� VXEWHUUiQHD�� (Q� ������ ��� DxRV� GHVSXpV� GH� VX� FUHDFLyQ�� VH� UHDOL]R� OD� ~OWLPD�
DFWXDOL]DFLyQ� GHO� VLVWHPD� GH� 4�� EDVDGD� HQ� ODV� FRUUHODFLRQHV� HPStULFDV� HQWUH� HO� HVSHVRU� GH� KRUPLJyQ�
SUR\HFWDGR��HO� HVSDFLDPLHQWR� HQWUH� EXORQHV�\� OD� FDOLGDG�GHO�PDFL]R� URFRVR�GH�XQ� WRWDO� GH� ������QXHYRV�
FDVRV�UHJLVWUDGRV��SURFHGHQWHV�HQ�VX�PD\RU�GH� ORV�SULQFLSDOHV� W~QHOHV�GH�FDUUHWHUD�FRQVWUXLGRV�GXUDQWHV
ORV�~OWLPRV�DxRV���
�
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)LJXUD�����FDOLGDG�GHO�PDFL]R�URFRVR�4��
'HVSXpV� GH� XQ� H[WHQVR� SHUtRGR� GH� HQVD\RV� \� WDQWHRV� HMHFXWDGRV� HQ� HO� DxR� ������ VH� FRQVLGHUDURQ�
ILQDOPHQWH�XQ�WRWDO�GH�VHLV�SDUiPHWURV�\�XQ�FRQMXQWR�GH�FDWHJRUtDV�GHQWUR�GHO�6LVWHPD�4��'H�DFXHUGR�
FRQ�HVWH�VLVWHPD�GH�FODVLILFDFLyQ��OD�FDOLGDG�GHO�PDFL]R�URFRVR�SXHGH�GHILQLUVH�PHGLDQWH�OD�H[SUHVLyQ��
� 4� ��54'�-Q� [��-U�-D� [��-Z�65)���
'RQGH�ORV�GLIHUHQWHV�SDUiPHWURV�TXH�ODV�IRUPDQ�HO�tQGLFH�4�GH�FDOLGDG�GH�OD�URFD�VH�GDQ�HQ�ODV�VLJXLHQWHV�
WDEODV��

7DEOD������'HILQLFLyQ�GH�ORV�SDUiPHWURV�TXH�IRUPDQ�HO�tQGLFH�4�GH�FDOLGDG�GH�OD�URFD��
54'� ËQGLFH�GH�IUDFWXUDFLyQ���
-Q� ËQGLFH�GH�GLDFODVDGR���

0HGLGD�GHO�WDPDxR�GH�EORTXH���

-U� ËQGLFH�GH�UXJRVLGDG�GH�OD�GLVFRQWLQXLGDG���
-D� ËQGLFH�GH�DOWHUDFLyQ�R�UHOOHQR�GH�OD�GLVFRQWLQXLGDG���

0HGLGD� GHO� iQJXOR� GH� IULFFLyQ� HQWUHV�
ORV�EORTXHV���

-Z� )DFWRU�GH�UHGXFFLyQ�SRU�OD�SUHVHQFLD�GH�DJXD�R�ILOWUDFLRQHV�D�
� 7UDYpV�GH�ODV�GLVFRQWLQXLGDGHV��

65)� )DFWRU�UHSUHVHQWDWLYR�GH�ODV�FRQGLFLRQHV�WHQVLRQDOHV��GH�ODV�
�5RFDV��

�
0HGLGD�GH�ODV�WHQVLRQHV��
(IHFWLYDV���

�
(O� UDQJR� GH� YDORUHV� � QXPpULFRV� TXH� SXHGHQ� WRPDU� HO� tQGLFH� 4� GH� FDOLGDG� GH� OD� URFD� RVFLOD� HQWUH� ������
�H[FHSFLRQDOPHQWH�PDOD��\�������H[FHSFLRQDOPHQWH�EXHQD���/RV�VHLV�SDUiPHWURV�SXHGHQ�HVWLPDUVH�D�SDUWLU�GH�
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OD� FDUWRJUDItD� JHROyJLFD� GH� OD� ]RQD� \� GH� OD� GHVFULSFLyQ� GH� ORV� WHVWLJRV� SURFHGHQWHV� GH� ORV� VRQGHRV� GH�
LQYHVWLJDFLyQ��SXGLHQGR�YHULILFDUVH��R�ELHQ�FRUUHJLUVH��SRVWHULRUPHQWH��GXUDQWH�OD�H[FDYDFLyQ��
�(O� DPSOLR� UDQJR� GH� YDORUHV� TXH� SXHGH� WRPDU� HO� tQGLFH� 4� �VHLV� RUGHQHV� GH� PDJQLWXG�� FRQVWLWX\H� XQD�
FDUDFWHUtVWLFD� PX\� LPSRUWDQWH� GHO� VLVWHPD� 4� \� UHIOHMD� OD� YDULDFLyQ� HQ� OD� FDOLGDG� GH� OD� URFD� GH� OD� PDQHUD�
SUREDEOHPHQWH�PiV�UiSLGD��TXH�PHGLDQWH�OD�HVFDOD�OLQHDO�GH�tQGLFH�505��
'HELGR�D�HVWDV�FDUDFWHUtVWLFDV��VH�ORJUD�GH�PDQHUD�PiV�IiFLO�OD�FRUUHODFLyQ�FRQ�HO�UHVWR�GH��SDUiPHWURV�ItVLFRV�
GH�OD�URFD��/D�FDOLGDG�GHO�PDFL]R�URFRVR��4��VH�FRUUHODFLRQD�FRQ�HO�VRVWHQLPLHQWR� LQVWDODGR��GH�IRUPD�TXH�ORV�
UHVXOWDGRV�FRQ�HVWD�FRUUHODFLyQ�VH�UHVXPHQ�HQ�WDEODV�GHWDOODGDV����
�
7DEOD� ���� GH� YDORUHV� GH� ORV� VHLV� SDUiPHWURV� FDUDFWHUtVWLFRV� � GHO� VLVWHPD� 4� �%DUWRQ�� *ULPVWDG��
$FWXDOL]DFLyQ�������
$ &DOLGDG�0X\�0DOD��� ��±����
% &DOLGDG�0DOD�� ���±����
& &DOLGDG�0HGLD�� ���±����
' &DOLGDG�%XHQD�� ���±����
( &DOLGDG�([FHOHQWH��� ���������

������&DOLGDG�GHO�WHVWLJR�54'��5RFN�4XDOLW\�GHVLJQDWLRQ���54'��R�5�4�'��'HVLJQDFLyQ�&XDQWLWDWLYD�GH�OD�5RFD���3/$067520����������
4XH�VH�SXHGH�HVWLPDU�SRU�OD�H[SUHVLyQ��54'� �����±�����
�-Y�����GRQGH��- Y�Q~PHUR�WRWDO�GH�IUDFWXUDFLyQ�SRU�P��
2WUD�IRUPD�GH�FDOFXOD�54'��FXDQGR�QR�KD\�SHUIRUDFLyQ���
�
7DEOD�����ÌQGLFH�GH�'LDFODVDGR��-Q���
$ 5RFD�PDVLYD��6LQ�GLDFODVDU�R�FRQ�ILJXUDFLyQ�HVFDVD��� ����±�����
% 8QD�IDPLOLD�GH�GLDFODVDV�� ��
& 8QD�IDPLOLD�\�DOJXQDV�GLDFODVDV�DOHDWRULDV��� ��
' 'RV�)DPLOLDV�GH�GLDFODVDV��� ��
( 'RV�IDPLOLDV�\�DOJXQDV�GLDFODVDV�DOHDWRULDV�� ��
) 7UHV�IDPLOLDV�GH�GLDFODVDV�� ��
* 7UHV�IDPLOLDV�\�DOJXQDV�GLDFODVDV�DOHDWRULDV��� ���
+ &XDWUR�R�PiV�IDPLOLDV��GLDFODVDV�DOHDWRULDV��URFDV�PX\�IUDFWXUDGDV��URFDV�HQ��

7HUUHQRV��HWF��
���

- 5RFDV�WULWXUDGD��WHUURVD��� ���
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7DEOD�����ÌQGLFH�GH�5XJRVLGDG�GH�ODV�'LVFRQWLQXLGDGHV� �-U���
$ 'LDFODVDV�GLVFRQWLQXDV�� ��
% 'LDFODVDV�RQGXODGDV��UXJRVDV�R�LUUHJXODUHV�� ��
& 'LDFODVDV�RQGXODGDV��OLVDV�� ��
' 'LDFODVDV�RQGXODGDV��SHUIHFWDPHQWH�OLVDV�� ����
( 'LDFODVDV��SODQDV��UXJRVDV�R�LUUHJXODUHV��� ����
) 'LDFODVDV�SODQDV��OLVDV�� ����
* 'LDFODVDV�SODQDV��SHUIHFWDPHQWH�OLVDV��� ����

7DEOD�����ËQGLFH�GH�UXJRVLGDG�GH�ODV�GLVFRQWLQXLGDGHV��-U����
$ 'LVFRQWLQXLGDG�FHUUDGD��GXUD��VLQ�UHEODQGHFLPLHQWRV��LPSHUPHDEOH��FXDU]R�� �����
% 3ODQRV�GH�GLVFRQWLQXLGDG�LQDOWHUDGRV��VXSHUILFLHV�OLJHUDPHQWH�PDQFKDGDV�� ����
& 3ODQR�GH�GLVFRQWLQXLGDGHV�OLJHUDPHQWH�DOWHUDGDV��3UHVHQWDQ�PLQHUDOHV�QR��

5HEODQGHFLEOHV��SDUWtFXODV�DUHQRVDV��URFDV�GHVLQWHJUDGDV�OLEUH�GH�DUFLOODV��HWF���
����

' 5HFXSHUDFLyQ�GH�DUFLOODV�OLPRVDV�R�DUHQRVDV��)UDFFLyQ�SHTXHxDV�GH�DUFLOODV��
�1R�%ODQGDV���

����

( 5HFXEULPLHQWRV�GH�DUFLOODV�EODQGDV�R�GH�EDMD�IULFFLyQ��HV�GHFLU��FDROLQLWD�R�PLFD���
7DPELpQ�FORULWD��WDOFR��\HVR��JUDILWR��HWF���\�SHTXHxDV�FDQWLGDGHV�GH�DUFLOODV��
([SDQVLYDV��

����

) 3DUWtFXODV�DUHQRVDV��URFD�GHVLQWHJUDGDV�OLEUH�GH�DUFLOODV��HWF��� ����
* )XHUWHPHQWH�VREUH�FRQVROLGDGRV��FRQ�UHOOHQRV�GH�PLQHUDOHV�DUFLOORVRV�QR�EODQGRV�

�&RQWLQXRV��SHUR�FRQ�HVSHVRUHV�LQIHULRUHV�D���PP���
����

+ 6REUH�FRQVROLGDFLyQ���PHGLD�R�EDMD��FRQ�UHEODQGHFLPLHQWR��UHOOHQRV�GH�PLQHUDOHV��
$UFLOORVRV��FRQWLQXRV��SHUR�GH�HVSHVRU�LQIHULRU�D��PP���

����

- 5HOOHQRV�GH�DUFLOODV�H[SDQVLYDV��HV�GHFLU��PRQWPRULOORQLWD���FRQWLQXRV��SHUR�FRQ��
(VSHVRUHV� LQIHULRUHV� D� �PP��(O� YDORU� GH� -D� GHSHQGH� HO� SRUFHQWDMH� GH� SDUWtFXODV� FRQ�
WDPDxRV�VLPLODUHV�D�ORV�GH�ODV�DUFLOODV�H[SDQVLYDV��

� ±����

.
/
0

=RQDV�R�EDQGDV�GH�URFD�GHVLQWHJUDGD�R�WULWXUDGD�\�DUFLOODV�YHU�FODVH�*��+�\���-��
3DUD�OD�GHVFULSFLyQ�GH�ODV�FRQGLFLRQHV�GH�ODV�DUFLOODV���

� �����

1 =RQD�R�EDQGDV�GH�DUFLOODV�OLPRVDV�R�DUHQRVDV��FRQ�SHTXHxDV�IUDFFLRQHV�GH�DUFLOODV�
1R�5HEODQGHFLEOHV���

����

2
3
5

=RQD�R�EDQGD�FRQWLQXDV�GH�DUFLOOD��GH�HVSHVRU�JUXHVR���YHU�*��+��\�-��SDUD�OD��
'HVFULSFLyQ�GH�ODV�FRQGLFLRQHV�GH�ODV�DUFLOODV����

��������
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7DEOD�����ËQGLFH�GH�DOWHUDFLyQ�GH�ODV�GLVFRQWLQXLGDG��-D���
�

)DFWRU��GH�UHGXFFLyQ�SRU�OD�SUHVHQFLD�GH�DJXD���
3UHVLyQ�GH�DJXD�
� �.J���FP�� -Z�

$ ([FDYDFLRQHV�VHFDV�R�SHTXHxDV�DIOXHQFLDV��LQIHULRUHV�D��O�PLQ���
'H�IRUPD�ORFDOL]DGD���

�
� ��

�
����

% $IOXHQFLD�R�SUHVLyQ�PHGLDV��FRQ�ODYDGR�RFDVLRQDO�GH�ORV�UHOOHQRV�
'H�ODV�GLVFRQWLQXLGDGHV��

�
� ±�����

�
�����

& $IOXHQFLD�LPSRUWDQWH�R�SUHVLyQ�DOWD�HQ�OD�URFDV�FRPSHWHQWHV��
&RQ�GLVFRQWLQXLGDGHV�VLQ�UHOOHQR��

�
����±������

�
����

' $IOXHQFLD�LPSRUWDQWH�R�SUHVLyQ�DOWD��SURGXFLpQGRVH�XQ�ODYDGR��
&RQVLGHUDEOH�GH�ORV�UHOOHQRV�GH�ODV�GLDFODVDV���

�
����±����

�
�����

( $IOXHQFLD��H[FHSFLRQDOPHQWH�DOWD�R�SUHVLyQ�HOHYDGD�HQ�HO��
0RPHQWR�GH�UHDOL]DU�ODV�YRODGXUDV��GHFUHFLHQGR�FRQ�HO�WLHPSR���

�
! ���

�
����±������

) $IOXHQFLD�H[FHSFLRQDOPHQWH�DOWD�R�SUHVLyQ�HOHYDGD�GH�FDUiFWHU��
3HUVLVWHQWH���VLQ�GLVPLQXFLyQ�DSUHFLDEOH���

�
! ����

�
����±������
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7DEOD�����)DFWRU�GH�UHGXFFLyQ�SRU�OD�3UHVHQFLD�GH�$JXD��-Z���
�

D�� /D� ]RQDV� GpELOHV� LQWHUFHSWDQ� D� OD� H[FDYDFLyQ�� SXGLHQGR� SURGXFLUVH� GHVSUHQGLPLHQWRV� GH� URFDV� D� PHGLGD� 4XH� OD�
H[FDYDFLyQ�GHO�W~QHO�YD�DYDQ]DQGR���
$ 0~OWLSOHV�]RQDV�GpELOHV��FRQWLHQHQ�DUFLOODV�R�URFDV�GHVLQWHJUDGD�TXtPLFDPHQWH��

5RFD�GH�FRQWRUQR�PX\�VXHOWD��D�FXDOTXLHU�SURIXQGLGDG����
�

���
% =RQD�GpELOHV�DLVODGDV��FRQWHQLGR�GH�DUFLOOD�R�URFD�GHVLQWHJUDGD�TXtPLFDPHQWH��

�3URIXQGLGDG�GH�OD�H[FDYDFLyQ�����P���
�

�
& =RQD�GpELOHV�DLVODGDV��FRQWHQLGR�GH�DUFLOOD�R�URFD�GHVLQWHJUDGD�TXtPLFDPHQWH��

�3URIXQGLGDG�GH�OD�H[FDYDFLyQ�!���P���
� ����

' 0~OWLSOHV�]RQDV�GH�IUDFWXUDV�HQ�URFD�FRPSOHWDPHQWH��OLEUH�GH�DUFLOOD���URFD�GH��
&RQWRUQR�VXHOWD��D�FXDOTXLHU�SURIXQGLGDG����

�
����

( =RQD�GH�IUDFWXUDV�DLVODGDV�HQ�URFDV�FRPSOHWDPHQWH��OLEUH�GH�DUFLOOD����
�3URIXQGLGDG�GH�OD�H[FDYDFLyQ�����P���

�
����

) =RQD�GH�IUDFWXUDV�DLVODGDV�HQ�URFDV�FRPSOHWDPHQWH��OLEUH�GH�DUFLOOD����
�3URIXQGLGDG�GH�OD�H[FDYDFLyQ�!���P���

�
����

* 7HUUHQRV�VXHOWR��GLDFODVDV�DELHUWDV��IXHUWHPHQWH�IUDFWXUDGRV�HQ�WHUUHQRV��HWF���
�$�FXDOTXLHU�SURIXQGLGDG�����

�
����

E��5RFDV�FRPSHWHQWHV�SUREOHPDV�WHQVLRQDOHV�HQ�OD�URFDV�� � F�� ��� J�� F� 65)�
+ 7HQVLRQHV�SHTXHxDV�FHUFDV�GH�OD�VXSHUILFLH��GLDFODVDV�DELHUWDV�� !����� ������ ������
- 7HQVLRQHV�PHGLDV�FRQGLFLRQHV�WHQVLRQDOHV�IDYRUDEOHV��� ����±���� �����±���� �
. 7HQVLRQHV�HOHYDGDV��HVWUXFWXUDV�PX\�FRPSDFWDV��1RUPDOPHQWH�

)DYRUDEOHV�SDUD�OD�HVWDELOLGDG��SXHGH�VHU�IDYRUDEOH�SDUD�OD��
(VWDELOLGDG�GH�ORV�KDVWtDOHV��

�
���±���

�
����������

�
����±���

/ /DMDPLHQWR�PRGHUDGR�GH�OD�URFD�GHVSXpV�GH�XQD�KRUD��HQ�OD�
� URFDV��0DVLYDV���

�
� ±���

�
����±����� � ±����

0 /DMDPLHQWR�\�HVWDOOLGR�GH�OD�URFD�GHVSXpV�GHO�DOJXQRV�PLQXWRV��
(Q�OD�URFDV�PDVLYDV��

�
� ������

�
�����±���

�
���������

1 (VWDOOLGR�YLROHQWRV�GH�OD�URFD���GHIRUPDFLyQ�H[SORVLYRV���
< GHIRUPDFLRQHV�GLQiPLFDV�LQPHGLDWDV�HQ�URFDV�PDVLYDV��

�
� ��

�
! ��

�
���������

F��5RFDV�GHVIDYRUDEOHV��IOXMRV�SOiVWLFRV�GH�URFD�LQFRPSHWHQWH�VRPHWLGDV�D�DOWD�
� 3UHVLRQHV�OLWRVWiWLFDV���

� 65)�

2 &RQ�EDMDV�SUHVLRQHV��� ��±����
3 &RQ�DOWD�SUHVLRQHV�� ���±�����
G��URFDV�H[SDQVLYDV��DFWLYLGDG�H[SDQVLYD�TXtPLFD�GHSHQGLHQGR�GH�OD�SUHVHQFLD�GH�DJXD�� ��������65)�
5 3UHVLyQ�GH�H[SDQVLyQ�VXDYH�� ��������±�����
6 3UHVLyQ�GH�H[SDQVLyQ�LQWHQVD��� ��������±�����
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3DUD� � OD� GHVFULSFLyQ� GH� ODV� FDUDFWHUtVWLFDV� FLWDGDV� HQFLPD� IXHURQ� XVDGDV� XQDV� VHULHV� GH� FODVLILFDFLRQHV�
SURSXHVWDV� SRU� %DUWRQ� 1�� ������� HQ� OD� WDEODV� ���� SDUD� ODV� DSHUWXUDV� WUHV� FODVHV�� FHUUDGDV��PRGHUDGDPHQWH�
DELHUWDV��TXH�D�VX�YH]�VH�GLYLGH�HQ�VHLV�VXEFODVHV��(Q�OD�WDEOD�����VH�GHVFULEH�HO�HVSDFLDPLHQWR��HO�FXDO�WLHQH�
VLHWH� WLSRV� TXH� YDQ� GHVGH� JULHWDV� H[WUHPDGDPHQWH� FHUUDGDV� D� HVSDFLDPLHQWRV� H[WUHPRV� \� HQ� OD� WDEOD� ����
WHQHPRV�OD�GHVFULSFLyQ�GH�OD�FRQWLQXLGDG�R�SHUVLVWHQFLD�GH�ODV�WUD]DV�GH�ODV�JULHWDV���
7DEOD�����&ODVLILFDFLyQ�\�GHVFULSFLyQ�GH�OD�DSHUWXUD��GHO�DJULHWDPLHQWR��%DUWRQ�Q��������
$SHUWXUD� 'HVFULSFLyQ� 7LSR�
� ���PP� 0X\�FHUUDGR��
����±�����PP� &HUUDGR�
�����±����PP� 3DUFLDOPHQWH�DELHUWR��

�
&(55$'$6�

�
����±�����PP� $ELHUWR��
����±���PP� 0RGHUDGDPHQWH�DQFKR�
! ����PP�� $QFKR��

�
02'(5$'$0(17(��$%,(57$6�

� ±���FP� 0X\�DQFKR�
���±����FP� ([WUHPDGDPHQWH�DQFKR�
! ���FP� &DYHUQD�

�
$%,(57$6��

7DEOD�����&ODVLILFDFLyQ�GHO�HVSDFLDPLHQWR�GH�OD�IDPLOLDV�GH�JULHWDV���
'HVFULSFLyQ�� (VSDFLDPLHQWR��PP��
([WUHPDGDPHQWH�FHUUDGR� �����
0X\�&HUUDGR� ���±����
&HUUDGR�� ���±�����
0RGHUDGDPHQWH�HVSDFLDGR�� ����±�����
(VSDFLDGR� ����±������
0X\�HVSDFLDGR�� �����±������
([WUHPDGDPHQWH�HVSDFLDGR� !������

7DEOD������&ODVLILFDFLyQ�GH�OD�SHUVLVWHQFLD�GH�ODV�WUD]DV�GH�ODV�JULHWDV���
'HVFULSFLyQ�� 3HUVLVWHQFLD�P��
0X\�EDMD�� ����
%DMD� ��±���
0HGLD� ��±����
$OWD� ���±����
0X\�DOWD� !����
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�������6(*Ò1�%,(1,$:6.,��
(O�VLVWHPD�GH�FODVLILFDFLyQ�5RFN�0DVV�UDWLQJ�R�VLVWHPD�GH�505��)XH�GHVDUUROODGR�SRU�=��7��%LHQLDZVNL�GXUDQWH�
ORV�DxRV������±�������\�KD�VLGR�PRGLILFDGR�HQ������\� ������HQ� EDVH�PiV�GH�����FDVRV� UHDOHV�GH� W~QHOHV��
FDYHUQDV��WDOXGHV�\�FLPHQWDFLRQHV��$FWXDOPHQWH�VH�XVD�HGLFLyQ�GH�������TXH�FRLQFLGHV�VXVWDQFLDOPHQWH�FRQ�OD�
GH�������
3DUD� GHWHUPLQDU� HO� tQGLFH� GH� 505� GH� FDOLGDG� GH� OD� URFD� VH� KDFHQ� XVR� GH� ORV� VHLV� SDUiPHWURV� GHO� WHUUHQR�
VLJXLHQWHV���

� /D�UHVLVWHQFLD�D�FRPSUHVLyQ�VLPSOH�GH�PDWHULDO���
� (O�54'��
� (O�HVSDFLDPLHQWR�GH�ODV�GLVFRQWLQXLGDGHV��
� (O�HVWDGR�GH�ODV�GLVFRQWLQXLGDGHV����
� /D�SUHVHQFLD�GH�DJXD��
� /D�RULHQWDFLyQ�GH�ODV�GLVFRQWLQXLGDGHV�������������

5HVLVWHQFLD�GH�OD�5RFD��
7LHQH� XQD� YDORUDFLyQ� Pi[LPD� GH� ��� SXQWRV�� \� SXHGH� XWLOL]DUVH� FRPR� FULWHULR� HO� UHVXOWDGR� GHO� HQVD\R� GH�
UHVLVWHQFLD�D�FRPSUHVLyQ�VLPSOH�R�ELHQ�HO�HQVD\R�GH�FDUJD�SXQWXDO��3RLQW�/RDG���
54'��
7LHQH�XQD�YDORUDFLyQ�Pi[LPD�GH����SXQWRV��6H�GHQRPLQD�54'�GH�XQD�FLHUWR�WUDPR�GH�XQ�VRQGHR�D�OD�UHODFLyQ�
HQ�WDQWR�SRU�FLHQWR�HQWUH�OD�VXPD�GH�ODV�ORQJLWXGHV�GH�ORV�WUR]RV�GH�WHVWLJRV�PD\RUHV�GH����FP���\�OD�ORQJLWXG�
WRWDO�GHO�VRQGHR���
6HSDUDFLyQ�HQWUH�'LVFRQWLQXLGDGHV���
7LHQH�XQD�YDORUDFLyQ�Pi[LPD�GH����SXQWRV��(O�SDUiPHWUR�FRQVLGHUDGR�HV�OD�VHSDUDFLyQ�HQ�PHWURV�HQWUH�MXQWDV�
GH�ODV�IDPLOLDV�SULQFLSDOHV�GH�GLDFODVDV�GH�OD�URFD��
(VWDGR�GH�ODV�'LVFRQWLQXLGDGHV���
(V�HO�SDUiPHWUR�TXH�PiV�LQIOX\H��FRQ�XQD�YDORUDFLyQ�GH����SXQWRV��3XHGH�DSOLFDUVH�ORV�FULWHULRV�JHQHUDOHV�GH�OD�
WDEOD������R�ELHQ� DSOLFDU� OD� WDEOD� ������ HQ� OD�TXH�HO� HVWDGR� GH� ODV� GLDFODVDV� VH� GHVFRPSRQHQ�HQ�RWURV� FLQFR�
SDUiPHWURV��SHUVLVWHQFLD��DSHUWXUD��UXJRVLGDG�\�DOWHUDFLyQ�GH�OD�MXWD���
3UHVHQFLD�GH�$JXD��
/D�YDORUDFLyQ�Pi[LPD�HV�GH����SXQWRV��/D�WDEOD������RIUHFH�WUHV�SRVLEOHV�FULWHULRV�GH�YDORUDFLyQ��HVWDGR�JHQHUDO��
FDXGDO�FDGD����PHWURV�GH�W~QHO�\�UHODFLyQ�HQWUH�OD�SUHVLyQ�GHO�DJXD�\�OD�WHQVLyQ�SULQFLSDO�PD\RU�GH�OD�URFD���
2ULHQWDFLyQ�GH�ODV�GLVFRQWLQXLGDGHV��
(VWH� SDUiPHWUR� WLHQH� XQD� YDORUDFLyQ� QHJDWLYD�� \� RVFLOD� SDUD� W~QHOHV� HQWUH� �� \� ���� SXQWRV�� (Q� IXQFLyQ� GHO�
EX]DPLHQWR�GH�OD�IDPLOLD�GH�GLDFODVDV�\�GH�VX�UXPER��HQ�UHODFLyQ�FRQ�HO�HMH�GHO�W~QHO��SDUDOHOR�R�SHUSHQGLFXODU���
VH� HVWDEOHFH� XQD� FODVLILFDFLyQ� GH� ODV� GLVFRQWLQXLGDGHV� HV� FLQFR� WLSRV�� GHVGH� PX\� )DYRUDEOH� KDVWD� PX\�
'HVIDYRUDEOHV��6HJ~Q�HO�WLSR��VH�DSOLFD�OD�SXQWXDFLyQ�HVSHFLILFDGD�HQ�OD�WDEOD������GH�DFXHUGR�D�OD�YHORFLGDG�GH�
OD�WDEOD��������
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3DUD�FDGD�FODVH�GH�URFD��%LHQLDZVNL�SURSRQH�XQD�FXDQWtD�GH�VRVWHQLPLHQWR�\�XQ�PpWRGR�GH�H[FDYDFLyQ��YpDVH�
WDEOD�������(VWD�WDEOD�HV�DSOLFDEOH�D�W~QHOHV�H[FDYDGR�HQ�URFDV�PHGLDQWH�SHUIRUDFLyQ�\�YRODGXUD��FRQ�DQFKXUD�R�
YDQR�FRPSUHQGLGR�HQWUH���\����PHWURV��3RU�XOWLPR�FUHHPRV�GH�XWLOL]DU�LQGLFDU�DOJXQDV�FRUUHODFLRQHV�TXH�DOJXQRV�
DXWRUHV�KDQ�HODERUDGR�HQWUH�HO�505�\�RWURV�SDUiPHWURV��FLWDGDV�LJXDOPHQWH�SRU�%LHQLDZVNL��

)LJXUD������7LHPSR�GH�(VWDELOLGDG�VHJ~Q�%LHQLDZVNL��&RUUHODFLyQ��505� ����
/Q
 4�������

(O�505�VH�REWLHQH�FRQ�VXPD�GH�XQDV�SXQWXDFLRQHV�TXH�FRUUHVSRQGHQ�D�ORV�YDORUHV�GH�FDGD�XQR�GH�ORV�VHLV�
SDUiPHWURV�HQXPHUDGRV� �WDEOD�������� (O� YDORU� GH�505�RVFLOD�HQWUH���D������ \�HV�PD\RU�FXDQGR�PHMRU�HV�D�
FDOLGDG�GH�OD�URFD��%LHQLDZVNL�GLVWLQJXH�FLQFR�WLSRV�R�FODVHV�GH�URFDV�VHJ~Q�HO�YDORU�GHO�505���
� 7DEOD�$��FDOLGDG�GH�OD�URFD�SRU�HO�505�������
� &/$6(�,� 505�!���� 5RFD�PX\�EXHQD�

&/$6(�,,� ���505������ 5RFD�EXHQD��
&/$6(�,,,� ���505���� 5RFD�PHGLD�
&/$6(�,9� ���505���� 5RFD�PDOD��
&/$6(�9� 505����� 5RFD�PX\�PDOD�
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7DEOD�������&ODVLILFDFLyQ�JHRPHFiQLFD�GH�%LHQLDZVNL���
&ODVH�� �����,���� �������,,������� �������,,,� ����������,9� ��������9�
&DOLGDG� 0X\�%XHQD %XHQD� ��0HGLDQD� �������0DOD� ��0X\�0DOD�
505� ���±����� �������±���� ������±���� ���������±����� �������±����

7LHPSR�GH�HVWDELOLGDG�\��
/RQJLWXG�GH�YDQR���

���DxRV�
��PHWURV�

� DxR�
��PHWURV��

� VHPDQD�
� PHWURV�

���KRUDV��
���PHWURV��

���PLQXWRV�
� PHWUR�

&RKHVLyQ��03D��� !����� ����±������ ����±������ ����±������ ��������
5R]DPLHQWR��� !����� ���±����� ���±����� ���±����� � ����

7DEOD�������&DOLILFDFLyQ�JHRPHFiQLFD�GH�%LHQLDZVNL��3DUiPHWURV�GH�&ODVLILFDFLyQ���
(QVD\R�FDSD��
3XQWXDO�

�
! ���

�
� ±����

�
� ±����

�
� ����

�
�

5HVLVWHQFLD��
'H�OD�URFD��
6DQD�03D�� &RPSUHVLyQ��

6LPSOH�
�
!����

�
����±�����

�
���������

�
���±�����

� ±������±���
� ����

9DORUDFLyQ�� ��� ��� �� �� ���������������
54'�� ��������� ���±���� ���±���� ����±���� �����
9DORUDFLyQ�� ��� ��� ��� �� ��

6HSDUDFLyQ�'LVFRQWLQXLGDGHV� !��P� ����±��P� ����±����P� �����±����P � ����P�
9DORUDFLyQ�� ��� ��� ��� �� ��
(VWDGR�GH�GLDFODVDV�� 0X\�UXJRVDV�

'LVFRQWLQXDV�
%RUGH�VDQR��
< GXUR��

/LJHUDPHQWH�
5XJRVDV� �
�PP�ERUGH��
'XUR���
�

/LJHUDPHQWH�
5XJRVDV�H��
�PP�ERUGH��
�%ODQGR���
�

5HOOHQRV��
H��PP�
DELHUWDV�\��
&RQWLQXDV��

5HOOHQDV��
%ODQGRV�
H��PP�
&RQWLQXDV���

9DORUDFLyQ�� ���� ��� ��� ��� ��
&DXGDO�HQ��
��P�W~QHO�

1XOR� ����O��PLQ�� ���±����L��PLQ� ���±������
O��PLQ��

�
!����O�PLQ��

Z� �� � ��±����� ��������� ����±����� !�����

3UHVHQFLD��
� 'H��
$JXD��

(VWDGR� 6HFR� /LJHUDPHQWH�
+~PHGR�

+~PHGR� *RWHDGR�� )OX\HQGR�

9DORUDFLyQ�� ��� ��� �� �� ��
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7DEOD������*XtD�3DUD�YDORUDU�HO�HVWDGR�GH�ODV�'LVFRQWLQXLGDGHV�
3$5$0(7526 9$/25$&,21�

��P� ��±��� ���±���P�� ���±���P�� !��P�/RQJLWXG� GH� OD�
GLVFRQWLQXLGDG�
�3HUVLVWHQFLD��� � �� �� �� ��

1DGD� ����PP� ����±����PP� ����PP� !��PP�$SHUWXUD�
� �� �� �� ��
0X\�UXJRVD�� 5XJRVDV�� /LJHUDPHQWH� 2QGXODGD�� 6XDYH�5XJRVDV�
� �� �� �� ��
1LQJXQR� 'XUR� 'XUR� %ODQGR� %ODQGR�5HOOHQR�
� �� �� �� ��
,QDOWHUDGR�� /LJHUD�� 0RGHUDGR�� 0X\�DOWHUDGR�� 'HVFRPSXHVWR�$OWHUDFLyQ�
� �� �� �� ��

�
7DEOD������&ODVLILFDFLyQ�*HRPHFiQLFR�GH�%LHQLDZVNL��2ULHQWDFLyQ�GH�ODV�GLVFRQWLQXLGDGHV��
'LUHFFLyQ�SHUSHQGLFXODU�DO�HMH�GHO�7~QHO��
([FDYDFLyQ�DO�IDYRU�GHO��
%X]DPLHQWR��

([FDYDFLyQ�D�IDYRU�GHO��
%X]DPLHQWR��

'LUHFFLyQ�SDUDOHOR�DO�HMH�
'HO�7~QHO����%X]DPLHQWR��

&XDOTXLHU�
'HU���%X]QWR�

����������� ���������� ���������� ���������� ���������� ����������� ���������
0X\�
�IDYRUDEOH�

)DYRUDEOH� 0HGLR� 'HVIDYRUDEOH 0HGLR� 0X\�
'HVIDYRUDEOH 'HVIDYRUDEOH

�
7DEOD������&ODVLILFDFLyQ�*HRPHFiQLFD�GH�%LHQLDZVNL��&RUUHFFLyQ�SRU�2ULHQWDFLyQ�GH�
� ODV�GLVFRQWLQXLGDGHV��
'LUHFFLyQ�GH�%X]DPLHQWR� ����0X\�����

IDYRUDEOH�
�
)DYRUDEOH� 0HGLD�

�
'HVIDYRUDEOH

0X\��
'HVIDYRUDEOH

7~QHOHV� �� ��� ��� ���� ����
&LPHQWDFLyQ� �� ��� ��� ���� ����

9DORUDFLyQ�
3DUD�

7DOXGHV� �� ��� ���� ���� ����
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7DEOD�������1HFHVLGDGHV�GH�6RVWHQLPLHQWR��6HJ~Q�&ODVLILFDFLyQ�*HRPHFiQLFD�GH�%LHQLDZVNL�����
505� (;&$9$&,21� %8/21$'2� *81,7$'2� &(5&+$�
! ��� 6HFFLyQ�FRPSOHWD�

$YDQFHV�GH��P�
$OJ~Q�EDOyQ��
2FDVLRQDO��

,QQHFHVDULR� �������1�R�

���±���� 6HFFLyQ�FRPSOHWD�
$YDQFHV�GH���±����P�

%XORQDGR�ORFDO�HQ��
%yYHGD�/ ���±��P��
� 6 ���±����P��

�FP�HQ�EyYHGD��
HYHQWXDOPHQWH��
PD\DGR�

� 1�R�

���±���� $YDQFH�\�GHVWUR]D��
$YDQFHV�GH�����±���P��

%XORQDGR�VLVWHPiWLFR�
� / ���±���P��
� 6 ���±����P��

� ±���FP�HQ�EyYHGD�
�FP�EDVWLDOHV���
0D\DGR�HQ�EyYHGDV��

� 1R�

���±���� $YDQFH�\�GHVWUR]D��
$YDQFH�GH���±����P�

%XORQDGR�VLVWHPiWLFR�
� / ���±��P��
� 6 ���±����P��

���±���FP�HQ�EyYHGD�
��FP�EDVWLDOHV���
0D\DGR�VLVWHPiWLFR��

/LJHUDV�
6 ����P�

� ��� )DFHV�P~OWLSOHV��
$YDQFHV�GH�����±��P�

%XORQDGR�VLVWHPiWLFR�
�LQFOXVR�HQ�VROHUD���
/ ��±��P��6� ��±����P

���±���FP�HQ�EyYHGD�
��FP�EDVWLDOHV�\��FP�
)UHQWH��0D\DGR��
VLVWHPiWLFR��

3HVDGR��
� <��
&HUUDGR��
6 �����P���

��������&ODVLILFDFLyQ�GH�HVWDELOLGDG�VHJ~Q�HO�ËQGLFH�605��
1RWD�� � 6H� � KD� � HOLPLQDGR� � GH� � OD� � WDEOD� � OD� �PHQFLyQ� � DO� � tQGLFH� � GH� � FRPSUHVLyQ� � SXQWXDO� � SRUTXH� � VH� � KD�
FRPSUREDGR�TXH� OD� UHODFLyQ�HQWUH� GLFKR� tQGLFH� \� OD� UHVLVWHQFLD� D�FRPSUHVLyQ� HV� EDVWDQWH� LQIHULRU� D� ��� �YDORU�
XVDGR�SRU�%,(1,$:6.,��\�QL�VLTXLHUD�HV�FRQVWDQWH��520$1$����������
7DEOD������HVWDELOLGDG�VHJ~Q�HO�605���
&/$6(6�'(�(67$%,/,'$'�6(*Ò1�(/�605�520$1$��������
&ODVH�Q�� �����������9� ������,9� ��������,,,� ����,,� ������,�
605� ����������±���� �����±����� �������±���� ���±����� ���������
'HVFULSFLyQ� 0X\�PDOD� 0DOD� 1RUPDO�� %XHQD� 0X\�EXHQD�
(VWDELOLGDG�� 7RWDOPHQWH�

,QHVWDEOH��
,QHVWDEOH� 3DUFLDOPHQWH�

(VWDEOH�
(VWDEOH�� 7RWDOPHQWH�

(VWDEOH��
5RWXUD�� *UDQGH�URWXUD�SRU�

3ODQRV�FRQWLQXRV�R�
3RU�PDVD��

-XQWD�R��
JUDQGHV��
&XxDV��

$OJXQRV�MXQWDV�
0XFKDV�FXxDV�
�

$OJXQRV�
%ORTXHV�

1LQJXQD�
�

7UDWDPLHQWR� 5HH[FDYDFLyQ�� FRUUHFFLyQ� 6LVWHPiWLFR� RFDVLRQDO� 1LQJXQR��
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605� �505����)�
�)��
�)�����)��
(O�IDFWRU�GH�DMXVWH�GH�ODV�MXQWDV�HV�SURGXFWR�GH�WUHV�VXEIDFWRUHV��WDEOD��������
� )��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��
� )� ������VHQ�DM���DV�ñ�
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��
� )� ��WJñ�EM��ñ�
'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,$:6.,�HQ������TXH�VRQ�VLHPSUH�QHJDWLYRV��
� )$&725�'(�-817$�6(*Ò1�(/�0e72'2�'(�(;&$9$&,Ï1��520$1$��������
0pWRGR� 7DOXG�QDWXUDO� 3UHFRUWH�� 9RODGXUD�VXDYHV� 9RODGXUD�R�

PHFiQLFR��
9RODGXUD�
GHILFLHQWH��

)�� ���� ���� ��� �� ����
7DEOD����� 

)$&725�'(�$-817(�3$5$�/$�-817$6��520$1$��������
&DVR� 0X\�IDYRUDEOH)DYRUDEOH� 1RUPDO� 'HVIDYRUDEOH� 0X\�GHVIDYRUDEOH��

3
7

�DM��DV��
�DM��DV�������

! ���� ���������� ���������� ��������� �����

3�7� )�� ����� ����� ����� ����� �����
�EM�� ������ ���������� ���������� ���������� !�����

3 )�� ����� ����� ����� ����� �����
7 )�� �� �� �� �� ��
3
7

EM�±�EV�
EM�±�EV�

!����
������

����������
������������

���
!�����

����������� �������
� ��������

3�7� ��)�� �� ��� ���� ���� �����
3��5RWXUD�3ODQDU����������DV���GLUHFFLyQ�GH�EX]DPLHQWR�GHO�WDOXG�����������DM��GLUHFFLyQ�GH�EX]DPLHQWR�GH�OD�MXQWD��
7��5RWXUD�SRU�YXHOFR����EV�±�EX]DPLHQWR�GHO�WDOXG��� � �����������EM�±�EX]DPLHQWR�GHO�ODV�MXQWDV���
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&$3,78/2� ,9�� � &$5$&7(5,=$&,21� *(20(&$1,&$� '(� /$�
(175$'$��'(/�781(/��02$�±�75$69$6(���
�����,1752'8&&,21�
/D� LQYHVWLJDFLyQ� TXH� VH� UHDOL]y� HQ� ORV� PDFL]RV� URFRVRV� � SRU� GRQGH� VH� SUR\HFWR� OD� HQWUDGD� GH� OD� REUD�
VXEWHUUiQHD�� � WHQLHQGR�HQ� FXHQWD� TXH�FRQVWLWX\HQ�REUDV� �GH�JUDQ� LPSRUWDQFLD� SDUD� OD� UHJLyQ�� WDQWR� GHVGH�HO�
SXQWR� GH� YLVWD� HFRQyPLFR�� VRFLDO�� GRQGH� VH� SURSRQH�FRQVWUXLU� HO� W~QHO� FRQ� ILQHV� KLGURWpFQLFRV� GH� VHFFLyQ� GH�
KHUUDGXUD�� FRQ� XQ� iUHD� � � PHQRU� R� LJXDO� GH� �� P�� 6H� WXYR� HQ� FRQVLGHUDFLyQ� DGHPiV� TXH� HVWDV� REUDV�
VXEWHUUiQHDV�YDUtDQ�GHVGH��SHTXHxD��KDVWD�JUDQ�VHFFLyQ�\�VH�HQFXHQWUDQ�HQ�]RQDV�GH�GLIHUHQWHV�FRPSOHMLGDGHV�
WHFWyQLFDV���(VWH�FDStWXOR�VH�HIHFW~D�HO�HVWXGLR�\�YDORUDFLyQ�JHQHUDO�GH�ODV�SULQFLSDOHV�FDUDFWHUtVWLFDV�LQJHQLHUR�
JHROyJLFDV�GH�ORV�PDFL]RV�URFRVRV�GRQGH�VH�HQFXHQWUDQ�SUR\HFWDGD�ODV�REUDV�GH�HVWXGLR��TXH�LQFOX\H�XQ�EUHYH�
DQiOLVLV�GH�ODV�SDUWLFXODULGDGHV�JHROyJLFDV��JHRPHFiQLFDV��KLGURJHROyJLFDV�\�WHFWyQLFDV�GHO�PDFL]R�URFRVRV��VH�
GHWHUPLQDQ�ODV�SULQFLSDOHV�IRUPDV�GH�SpUGLGDV�GH�HVWDELOLGDG�TXH�VH�PDQLILHVWDQ�HQ�ORV�PLVPRV��VH�RIUHFHQ�ODV�
SULQFLSDOHV� SURSLHGDGHV� ItVLFR� ±� PHFiQLFDV� GH� ODV� URFDV�� VH� UHDOL]D� DGHPiV� HO� HVWXGLR� GH� ODV� SULQFLSDOHV�
FDUDFWHUtVWLFDV�GHO�DJULHWDPLHQWR�\�OD�YDORUDFLyQ�GH�OD�HVWDELOLGDG�GH�ORV�PDFL]RV�URFRVRV�SRU�ODV�PHWRGRORJtDV�
GH��%DUWRQ���������3ODUQVWURQ����������%HQLDZVNL���������\��5RPDQ�����������

������8%,&$&,Ï1�'(/�È5($�'(�(678',2���
/D�FRQGXFWRUD�GH�0RD�7UDVYDVH�VH�GHVWLQD�D�OOHYDU�HO�DJXD�GHVGH�OD�WRPD�GHO�FRPSOHMR�KLGURWpFQLFR�KDVWD�
OD� SODQWD�GH� WUDWDPLHQWR�\�GLVWULEXFLyQ��PHGLDQWH�FRQGXFFLyQ� OLEUH�\�FRQ�XQ�JDVWR�Pi[LPR�GH��P�� �VHJ��
&RPR�FRWD�VH�WRPD�HV�GH����P�WHQWDWLYDPHQWH�\�OD�WRPD�GH�HQWUHJD�HV�GH����P���
/D�]RQD�GH� LQYHVWLJDFLyQ�HVWD�VLWXDGD�HQ� OD�FRVWD�QRUGHVWH�GH� OD�SURYLQFLD�GH�+ROJXtQ�SHUWHQHFLHQGR�DO�
PXQLFLSLR�GH�0RD��FRPSUHQGH� OD�]RQD�HQWUH� ODV�FRRUGHQDGDV�;������D�����<������D�����RFXSDQGR�XQ�
iUHD�GH�����.P����
(O�iUHD�HVWXGLDGD�HVWD�XELFDGR�HQ� OD�SHQGLHQWH� VHSWHQWULRQDO�GH� ORV�PRQWHV�6LHUUD�0RD�\�HVWi�SRU� ORV�
YDOOHV�GHO�UtR�0RD�\�VXV�DIOXHQWHV��&DEDxD��&DLPDQHV��$UUR\R�$UUR\yQ��$UUR\R�5HYXHOWD�GH�ORV�&KLQRV����
/D�SDUWH�PDV�DOWD��FRQ�FRWD�GH������OD�GLYLVRULD�GH� ODV�DJXDV�HV�YDULDEOHV��SDUD� OD�SDUWH�PHULGLRQDO�� ORV�
LQWHUIOXYLDOHV�VRQ�PHVHWDV�FRQ�UHOLHYH�RQGXODGR�TXH�WHUPLQDQ�HQ�FDxRQHV�HVWUHFKRV�GH�JUDQ�SHQGLHQWH��
SDUD�OD�SDUWH�OLWRUDO�ODV�GLYLVRULDV�ODV�FRQVWLWX\HQ�FROLQDV�RQGXODGDV�FRQ�FRWD�HQWUH����\����P��
/D� UHG� IOXYLDO� SULQFLSDO� VH� RULHQWD� HQ� OD� GLUHFFLyQ� VXEPHULGLDQDO�� DVt� HO� UtR� GH�0RD� FRUUH� FRQ� GLUHFFLyQ�
SUiFWLFDPHQWH�1��(��\�HV�HO�GH�PD\RU�GH��OD�UHJLyQ�FRQ�ORQJLWXG�GH�����.P��DWUDYHVDQGR�HO�PDFL]R�FRQ�
XQ�FDxyQ�SURIXQGR�\�HVWUHFKR��DOFDQ]DQGR�XQ�DQFKR�GH�KDVWD����±���P��(Q�OD�]RQD�KD\�PDQLIHVWDFLRQHV�
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WHFWyQLFDV�\�TXH�HO� UHOLHYH�GHO�YDOOH�GHO� UtR�HV�FOiVLFR�GH�XQD�]RQD�WHFWyQLFD��9HU�DQH[R����PDSD�GH�/D�
JHRORJtD��GH�OD�UHJLyQ��������������������������������������������������������������������������������������

�����&DUDFWHUL]DFLyQ�GHO�DJULHWDPLHQWR��
(O�GLDJUDPD�GH�FRQWRUQR�FRQIHFFLRQDGR�PH�SHUPLWLy��WHQHU�XQD�YLVXDOL]DFLyQ�PiV�GHWDOODGD�GH�OD�IDPLOLD�
GH� JULHWD� HQ� HO� � PDFL]R� URFRVR� SRU� GRQGH� VHUi� OD� HQWUDGD� GHO� W~QHO�� � TXH� FRPR� VH� KD� GHVFULWR�
DQWHULRUPHQWH��HO�DJULHWDPLHQWR� MXHJD�XQ�SDSHO�GHFLVLYR�HQ�HO�GHVDUUROOR�GH� ORV�PRYLPLHQWRV�HQ�
ORV�PDFL]RV� URFRVRV�� LQIOX\HQGR� VREUH� WRGR�� HQ� ORV�PHFDQLVPRV� \� WLSRORJtDV� GH� ODV� URWXUDV��$�
FRQWLQXDFLyQ� VH� PXHVWUDQ� GRV� HMHPSORV� GH� WLSRORJtDV� GH� PRYLPLHQWRV� FRQGLFLRQDGRV� SRU� OD�
SRVLFLyQ�UHODWLYD�GH�ODV�IDPLOLDV�GH�JULHWDV�\�OD�GLUHFFLyQ�GH�ORV�WDOXGHV�R�ODGHUDV��&RPR�EDVH��VH�
WRPD�HO�SODQR�GH�GLUHFFLRQHV�GH�DJULHWDPLHQWR�FRQIHFFLRQDGR�FRQ�ODV�PHGLFLRQHV�GH�HOHPHQWRV�
GH�\DFHQFLD��HQ HO�WDOXG�SRU�GRQGH�HVWD�SUR\HFWDGR�OD�HQWUDGD�GHO�W~QHO�HQ�OD�SUHVD�1XHYR�0XQGR��H[LVWH�
FXDWUR� � IDPLOLDV�IXQGDPHQWDOHV�GH�JULHWDV���/DV�DSHUWXUDV�VRQ�FRQVLGHUDEOHV��FODVLILFDGDV�FRPR�DELHUWDV�
GH�IRUPD�JHQHUDO�SRU� OD�FXDOHV�VH�ILOWUD� IiFLOPHQWH� ORV� IOXMRV�GH�DJXD��3RU� OD�FDUDFWHUtVWLFD�TXH� WLHQH�ORV�
HVSDFLDPLHQWR� \� ODV� FRQWLQXLGDG� GH� ORV� EORTXHV� IRUPDGRV� HQWUH� HOORV� VRQ� GH� GH� SHTXHxRV� D� JUDQGHV�
WDPDxRV��\��ODV�VXSHUILFLHV�SUHVHQWD�DOWD�\�EDMRV�iQJXORV�GH�UR]DPLHQWR����

1R�)DPLOLD� (OHPHQWR��GH�<DFHQFLD��
� ���������
� ���������
� ���������
� ���������

)LJXUD���'LDJUDPD�GH�FRQWRUQR�\�SODQR�SULQFLSDO�GHO�DJULHWDPLHQWR��
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)LJXUD���'LDJUDPD�GH�URVHWD�GHO�PDFL]R�URFRVR�SRU�GRQGH�VHUi�OD�HQWUD�GD�GHO�W~QHO���
(Q� HO� WDOXG� SRU� GRQGH� VHUi� HQFODYDGD� OD� HQWUDGD� GHO� W~QHO� WHQHPRV� XQD� VLWXDFLyQ� DQyPDOD�� 6H�SXHGH�
REVHUYDU� HQ� HO� GLDJUDPD� GH� FRQWRUQR� �YHU� ILJXUD� ���� OD� H[LVWHQFLD� GH� YDULDV� IDPLOLDV� GH� JULHWDV�� GH� ODV�
FXDOHV� ORV� SODQRV� GH� GLVSRQHQ� HQ� IRUPD� GH� DEDQLFR� R� HQUHMDGR�� VLHQGR� HYLGHQWH� ODV� DFFLRQHV� GH� ORV�
HVIXHU]RV� WHFWyQLFRV� FRQ� YDULDV� GLUHFFLRQHV� � TXH� JHROyJLFDPHQWH� SXGLHUD� VHU� XQD� ]RQD� GH� QRGRV�
WHXWyQLFRV�� SRU� OD� FRQMXQFLyQ� GH� GRV� R� ODV� IDOODV�� � (Q� EDVH� GH� ORV� UHVXOWDGR� REWHQLGRV� HQ� HO� DQiOLVLV�
HVWUXFWXUDO� GHO� PDFL]R� URFRVR�� FRQ� OD� RULHQWDFLyQ� GH� ORV� HVIXHU]RV� SULQFLSDOHV� FRQMXQWDPHQWH� FRQ� ORV�
VLVWHPDV�GH�JULHWDV��(Q�HO�PDFL]R�VH�REVHUYDQ�SDUHV�FRQMXJDGRV�GH�JULHWDV� FL]DOODV� IRUPDQGR�iQJXORV�
DJXGRV� � FRQ� OD� IXHU]D� GH� GHIRUPDFLyQ� �6�1�� \� JULHWDV� GH� WHQVLyQ� SDUDOHODV�� HVWRV� HVIXHU]R� HVWiQ��
SHUSHQGLFXODU�DO�HMH�GH�OD�HVWUXFWXUD��IRUPDGDV�LQLFLDOPHQWH��(Q�OD�VHJXQGD�FRQGLFLyQ�GH�GHIRUPDFLyQ�VH�
SURGXFH�XQD�FXUYDWXUD�HOiVWLFD�GHO�PDFL]R��GRQGH�VH�YHQ�IRUPDGDV�JULHWDV�GH�WHQVLRQHV�SDUDOHODV�DO�HMH�\�
VLVWHPDV�GH� JULHWDV� GH� FL]DOOD�� SDUDOHODV� WDPELpQ� DO� HMH�� � VLWXDGDV� HQ� ODV� HVWUXFWXUDV� RULJLQDGDV� SRU� OD�
PLVPD�FXUYDWXUD���
3DUD�OD�HYDOXDFLyQ�GHO�PDFL]R�URFRVR��FRQ�XQ�WRWDO�GH�����PHGLFLRQHV�GH�GLUHFFLyQ�\�EX]DPLHQWR��TXH�OD�
PLVPD�VH�SXGR�REVHUYDU�HQ�HO�GLDJUDPD�GH�URVHWD�FRQIHFFLRQDGR�HQ�HO�'LS��9HUVLyQ�±����� �QRV�SHUPLWH�
WHQHU� XQD� YLVXDOL]DFLyQ� PiV� GHWDOODGD� GH� OD� � � H[LVWHQFLD� GH� PLFURDJULHWDPLHQWR� TXH� WLHQH� JUDQGHV�
LQIOXHQFLD� � HQ� YDULDV� GLUHFFLRQHV� HQ� WRGR� VX� FRQWRUQR� GHO� GLDJUDPD�� SHUR� HQ� OD� PLVPD� H[LVWH� GRV�
GLUHFFLRQHV�SULQFLSDOHV��GLUHFFLyQ�����1(��\�����1(��TXH�UHOHYD�OD�DFFLyQ�GH�ORV�HVIXHU]RV�FRQ�GLUHFFLyQ�
1:���6(��&RQ�ORV�UHVXOWDGRV�GH�WRGDV�ODV�PHGLFLRQHV�TXH�VH�UHDOL]DURQ��HQ�HO�iUHD�GH�OD�LQYHVWLJDFLyQ�VH�
REWXYR�� �HQ�HO�GLDJUDPD�GH� URVHWD��GDWRV�GH� WRGD�GH� OD�HVWUXFWXUD�GHO�PDFL]R� URFRVR��GRQGH� OD�PLVPD�
UHOHYD� TXH� ODV� GRV� GLUHFFLRQHV� GHO� DJULHWDPLHQWR� FRLQFLGHQ� FRQ� OD� GLUHFFLyQ� GH� OD� IDOOD� 0RD���������������������
�YHU�ILJXUD����������
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������(VWXGLRV�WHFWyQLFD��(VWUXFWXUDO����
� 'H� ODV� HVWUXFWXUDV� JHROyJLFDV� \� FRWHV� HVWUDWLJUiILFRV� GHO� WHUULWRULR� GH� HVWXGLR� IRUPD� SDUWH� GH� OD� URFD�
XOWUDEiVLFD��EiVLFD�\�YXOFDQyJHQRV�GHO�FRPSOHMR�LQWUXVLYR�GHO�FUHWiFLFR�LQIHULRU��DVt�FRPR�ORV�GHSyVLWRV�GHO�
FXDWHUQDULR��������
/DV�URFDV�LQWUXVLWDV�GH�FRPSRVLFLyQ�XOWUDEiVLFD�\�EiVLFD�FRPSRQHQ�FHUFD�GHO�����GHO�iUHD�GH�HVWXGLR��OD�
VHUSHQWLQLWDV�VH�UHIHUHQFLD�GH�OD�YDULHGDG�MRYHQ�QR�PHWHRUL]DGDV��SRU�SRVHHU�XQD�WRQDOLGDG�JULV�YHUGRVD�
PDV�FODUD�\�XQD�GHQVLGDG�PHQRU�UHODFLRQiQGRVH�FRQ�ODV�QR�PRGLILFDGDV�SRU�XQ�SDVR�JUDGXDO��HVWDV�URFDV�
FRQVHUYDQ� ODV� SDUWLFXODULGDGHV� WH[WXUDOHV� � \� HVWUXFWXUDOHV� GH� OD� URFD� VXE\DFHQWHV�� GLIHUHQFLiQGRVH� SRU�
SRVHHU� XQ� DOWR� JUDGR�GH� DJULHWDPLHQWR�� (Q� HOOD� � ORV�PLQHUDOHV� UHOLFWLWRV� GH� OD� URFD�XOWUDEiVLFD� SULPDULD�
FRPSRQHQ�PHQRV�GHO������
� �������)DOOD��
/DV� IDOODV� VRQ�SURFHVRV�QDWXUDOHV�TXH�ELHQ� VRQ�� IDOODV�QRUPDOHV�� LQYHUVDV� R� � WUDQVYHUVDOHV� \� � TXH� VX�
RULJHQ�HV�SRU�PRYLPLHQWRV�WHFWyQLFRV�HVWUXFWXUDOHV��(Q�HO�iUHD�GH�OD�LQYHVWLJDFLyQ�KD\�HYLGHQFLD�GH�TXH�
KXER�PRYLPLHQWRV�WHFWyQLFRV�D�JUDQGHV�HVFDOD�GRQGH�VH�IRUPR�XQ�JUDQ�FDxyQ�TXH�HQ�OD�PLVPD�HV�OD�JUDQ�
IDOOD�GH��0RD�TXH�HV�OD�HVWUXFWXUD�GH�PD\RU�H[WHQVLyQ�GHQWUR�GHO�WHUULWRULR��\�VX�WUD]R�FRUUHVSRQGH�FRQ�XQD�
OtQHD�FyQFDYD�KDFLD�HO�HVWH�FRQ�HO�DUFR�PD\RU�E�HQ�OD�]RQD�GH�&DOHQWXUD��KDFLpQGRVH�PDV�UHFWD�KDFLD�HO�
QRUWH�FRQ�XQD�GLUHFFLyQ�GH�1���(��PLHQWUDV�TXH�HQ�VX�SDUWH�PHULGLRQDO�WLHQH�XQ�UXPER�1���:�FRPR�VH�
PXHVWUD�HQ�OD�ILJXUD������+DFLD�VX�SDUWH�VHSWHQWULRQDO��OD�IDOOD�0RD�VH�ELIXUFD�HQ�GRV�WUDPRV�GHQRPLQDGRV�
/D�9LJtD�\�/D�9HJXLWD��FRQ�UXPERV�1���(�\�1���(�UHVSHFWLYDPHQWH��(Q�HO�EORTXH�RFFLGHQWDO�DO�SODQR�GH�
IDOOD�DIORUDQ�PD\RULWDULDPHQWH�ODV�URFDV�GHO�FRPSOHMR�RILROtWLFR��ODV�URFDV�FUHWiFHDV�GH�OD�IRUPDFLyQ�6DQWR�
'RPLQJR�HQ�OD�]RQD�GH�&DOHQWXUD��PLHQWUDV�TXH�KDFLD�HO�QRUWH�H[LVWH�XQD�H[WHQVD�iUHD�GH�GHVDUUROOR�GH�
VHGLPHQWRV�IOXYLDOHV�\�SDOXVWUHV�GHO�&XDWHUQDULR��
�(Q�HO�]RQD�GH�HVWXGLR�QR�HV�FRUWDGR�SRU�QLQJXQD�HVWUXFWXUD�JHROyJLFDV�OR�TXH�VH�SXHGH�REVHUYDU�HV�TXH�
HQ�PDFL]R�URFRVR�WLHQH�OD�PLVPD�GLUHFFLyQ�GH�OD�IDOOD�'H�0RD�����

)LJXUD������0DSD�WHFWyQLFR�GH�OD�]RQD�GH�)DOOD�0RD���5RGUtJXH]��������
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3RU�RWUD�SDUWH��HQ�HO�EORTXH�RULHQWDO�DIORUDQ� ODV�URFDV�GHO�FRPSOHMR�PiILFR�\�XOWUDPiILFR�GH�OD�VHFXHQFLD�
RILROtWLFD��HQFRQWUiQGRVH� WDPELpQ�KDFLD�HO� QRUWH� ORV�VHGLPHQWRV�FXDWHUQDULRV��(Q�VX�FRQMXQWR� IRUPDQ� OD�
HVWUXFWXUD� PiV� FRPSOHMD�� SHUR� D� VX� YH]�� GH� PiV� IiFLO� UHFRQRFLPLHQWR� SRU� VX� H[SUHVLyQ� QtWLGD� HQ� OD�
WRSRJUDItD�)LJXUD�������5RGUtJXH]����������
8QR�GH�ORV�HOHPHQWRV�TXH�KDFH�PiV�HYLGHQWH�OD�IDOOD�0RD�HQ�OD�WRSRJUDItD�HV�OD�DOLQHDFLyQ�GHO�UtR�GH�LJXDO�
QRPEUH�TXH�SUHVHQWD�HQ�WRGD�VX�SRUFLyQ�FHQWUDO�\�PHULGLRQDO�XQ�FDXFH�SURIXQGR�HQ�IRUPD�GH�EDUUDQFR�\�
ODGHUDV�PX\� HVFDUSDGDV� GH� SHQGLHQWHV�PD\RUHV� GH� WUHLQWD� JUDGRV�� 6LPLODU� FRPSRUWDPLHQWR� WLHQHQ� ORV�
WULEXWDULRV� GH� OD� YHUWLHQWH� RULHQWDO� TXH� SUHVHQWDQ� XQD� RULHQWDFLyQ� SUHGRPLQDQWH� SHUSHQGLFXODU� DO� UtR�
SULQFLSDO�FRPR�UHIOHMR�WtSLFR�GH�XQ�EORTXH�HQ�DVFHQVR��
�

)LJXUD����� 0DSD�JHROyJLFR�GH�OD�]RQD�0RD���6HGLPHQWRV�&XDWHUQDULRV�3DUiOLFRV����
6HGLPHQWRV�&XDWHUQDULRV�)OXYLDOHV����)P��/D�3LFRWD����)P��6DQWR�'RPLQJR����*DEURV�\���6HUSHQWLQLWDV�
(QWUH�DPERV�EORTXHV�GH�IDOOD�WDPELpQ�VH�GHVWDFDQ�HOHPHQWRV�PRUIRPpWULFRV�ELHQ�GLIHUHQFLDGRV�FRPR�VRQ�
YDORUHV�GH�LVREDVLWDV�HQWUH�ORV�����\�����P�SDUD�HO��GR�\��HU�RUGHQ�HQ�OD�SDUWH�RFFLGHQWDO�\�����\������P��
UHVSHFWLYDPHQWH��SDUD�HO�EORTXH�RULHQWDO�DVt�FRPR�OD�LQWHQVLGDG�GH�HURVLyQ�GH�IRQGR�PDUFDGD�SRU�YDORUHV�
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GH�����P�NP��GH�GLVHFFLyQ�YHUWLFDO�SDUD� OD�SDUWH�QRUWH�\�FHQWUDO�\�����P�NP��HQ�HO�VXU�SDUD�HO�EORTXH�
RHVWH�\�����P�NP��SDUD�OD�HVWH��
�(VWRV� YDORUHV�VH�KDFHQ�PDV�FRQWUDVWDQWHV�HQ� ORV�DOUHGHGRUHV�GH�&DOHQWXUD��HQWUH� ODV�FRRUGHQDGDV�<��
��������\����������GHVWDFiQGRVH�ODV�GLIHUHQFLDV�QRWDEOHV�HQWUH�ORV�YDORUHV�GH�LVREDVLWDV��OD�WLSRORJtD�\�OD�
GHQVLGDG� GHO� GUHQDMH�� \� ORV� YDORUHV� GH� GLVHFFLyQ� YHUWLFDO� HQWUH� DPERV� EORTXHV� GH� IDOOD� H� LQFOXVR�� ODV�
GLIHUHQFLDV�GHQWUR�GHO�PLVPR�EORTXH�RFFLGHQWDO�HQWUH�VX�SDUWH�QRUWH�\�VXU�� WDO�\�FRPR�VH�PXHVWUD�HQ� OD�
ILJXUD����$��%��&�\�'���(Q�HO�iUHD�SRU�GRQGH�VH�SUR\HFWR�HO�WUDPR�GHO�W~QHO�\DFH�OD�URFD�VHUSHQWLQLWDV�HQ�
VXSHUILFLHV����
��������*ULHWD����

)RWR����6HUSHQWLQLWD�DJULHWDGDV����
$JULHWDPLHQWR� IRWR� ���(Q�HO� HVWXGLR� GHO� DJULHWDPLHQWR� VH�PLGLHURQ�XQ� WRWDO� GH� ����HOHPHQWRV� GH� \DFHQFLD�GH�
JULHWDV�\�OD�IROLDFLyQ�SULPDULD�\�VH�KL]R�OD�FDUDFWHUL]DFLyQ�GH�ODV�JULHWDV�WHQLHQGR�HQ�FXHQWD�OD�GHQVLGDG��UHOOHQR��
WLSR�GH�JULHWD�\�DOJXQRV�HOHPHQWRV�GH�ODV�VXSHUILFLHV�FRPR�UXJRVLGDG��HVSDFLDPLHQWR�HQWUH�RWURV���9HU�DQH[R���
KDVWD�OD��������
8QD�YH]�REWHQLGR�OD�HYDOXDFLyQ�LQJHQLHUR�±�JHROyJLFD���WRGDV� ODV�PHGLFLRQHV�GH�\DFHQFLD�\�EX]DPLHQWR��
GH�OD�]RQD�GH�HVWXGLR�VH�SXGR�GHWHUPLQDU�SRU�HO��PDFL]R�\�SRU�ORV�UHVXOWDGRV�GH�ORV�GLDJUDPDV�GH�URVHWD���
� 'RV� SULQFLSDOHV� GLUHFFLRQHV� GHO� DJULHWDPLHQWR�� VLQ� HPEDUJR�� FRQ� PHQRV� IUHFXHQFLD� \� HQ� IRUPD� GH�
DEDQLFR�HQWUH�HVWDV�VH�PDQLILHVWDQ� ODV�GLUHFFLRQHV�1��R:��1��R:��1��R:��1��R: ��1��R:��1���:�\�
WDPELpQ� VH� HQFXHQWUDQ� PDQLIHVWDFLRQHV� KDFLD� � OD� PLVPD� GLUHFFLyQ� GH� ORV� SULQFLSDOHV� HVIXHU]RV� GHO�
DJULHWDPLHQWRV�SHUR�D�PHQRU�IUHFXHQFLD���OR�FXDO�SXHGH�VHU��UHIOHMR�GH�XQ�FDPELR�JUDGXDO�GH�OD�GLUHFFLyQ�
SULQFLSDO�GH�ORV�HVIXHU]RV�TXH��DIHFWDURQ�OD�UHJLyQ�R�SXGLHUDQ�UHODFLRQDUVH�FRQ�XQ�VLVWHPD�5LHGHO�GH�IDOODV�
WUDQVFXUUHQWHV� TXH�GHVSOD]DURQ� ORV� FRQWDFWRV� HQWUH� ORV�PDQWRV� GH� FDEDOJDPLHQWR� DXQTXH� ORV�PD\RUHV�
HVIXHU]RV�TXH�VH�PXHVWUDQ�HQ�HO�GLDJUDPD�GH�URVHWD�REVHUYDU�TXH�WLHQH�OD�PLVPD�GLUHFFLyQ�GH�OD�IDOOD�GH�
0RD���
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������±�=RQDV�GH�&L]DOODV��
(Q�HO�PDFL]R�VH�REVHUYDQ�SDUHV�FRQMXJDGRV�GH�JULHWDV�GH�FL]DOODV�IRUPDQGR�iQJXORV�DJXGRV�TXH�ELHQ�VX�
RULJHQ�HV�SRU�HVIXHU]RV�GH�OD�GHIRUPDFLyQ�GH�OD�HVWUXFWXUDV�TXH�VX�GLUHFFLyQ�1:�±�6(�FRPR�VH�REWXYR�HQ�
ORV�GLDJUDPDV�GH�URVHWDV��\�VH�SXGR�YHU�JULHWDV�GH�FL]DOODV�SDUDOHODV�DO�HMH�GH�OD�HVWUXFWXUD�TXH�OD�PLVPD�
HV�SRU�OD�IRUPD�DGRSWDGD�GHO�PDFL]R�URFRVR���
�

�����&DUDFWHUL]DFLyQ�+LGURJHROyJLFDV�GHO�PDFL]R���
�&RQGLFLRQHV�KLGURJHROyJLFDV��
�+,'52*(2/2*,&26��QLYHO�GH�DJXD�VXEWHUUiQHD��
/DV�DJXDV�VXEWHUUiQHDV�HQ�HO�PDFL]R�URFRVR�GH�OD�SUHVD�QXHYR�PXQGR��VLJXHQ�OD�PRUIRORJtD�GHO�WHUUHQR��
FRQ�IOXMRV�SUHGRPLQDQWHV�KDFLD�HO�6(��HQ�OD�PD\RU�SDUWH�GHO�iUHD��SXGLHQGR�WHQHU�VHQWLGR�GLIHUHQWH�\�KDVWD�
RSXHVWR�KDFLD� ORV�SULQFLSDOHV�FXUVRV�GH�DJXDV�VXSHUILFLDOHV��(O�JUDGLHQWH�YDUtD�HQWUH������q \ ����q �'H�
0LJXHO��������������%ODQFR�HW�DO����������
(O�HVWXGLR�KLGURJHROyJLFR�SDUD�OD�HVWDELOLGDG�GH�ORV�WDOXGHV�HV�GH�JUDQ�LPSRUWDQFLD�QR�VROR�SRU�ORV�HIHFWRV��
GH� OD� SUHVLyQ� GH�KLGURVWiWLFR� VLQR� SRU� HO� KHFKR� TXH� ODV� DJXDV� VH�PXHYHQ� SRU� ODV� IUDFWXUDV� \� D� OD� YH]�
DEODQGD��ORV�UHOOHQRV�HQWUH�ODV�JULHWDV��GRQGH�HV�XQ�LQGLFDGRU�GH�LQHVWDELOLGDG�SDUD�HO�PDFL]R�URFRVR��<D�
TXH�OD�KLGURJHRORJtD�GHO�iUHD�HVWD�GHWHUPLQDGD�SRU�ORV�IOXMRV�GH�ODV�DJXDV�VXSHUILFLDOHV�\�VXEWHUUiQHDV�\�
SRU�ODV�FRQGLFLRQHV�GLQiPLFDV��\�OD�SHQGLHQWH�GHO�WHUUHQR���
�
��������1LYHO�GH�DJXD��
� (Q�HO�PDFL]R�SRU�GRQGH�VH�KD�SUR\HFWDGR�OD�HQWUDGD�GHO�W~QHO��VH�SXGR�REVHUYDU��D�VLPSOH�YLVWD�HO�IOXMR�
GH�ODV�DJXDV��VXEWHUUiQHDV��SRU�ODV�IUDFWXUDV�GH�ODV�URFDV�HO�DFXtIHUR�VH�HQFXHQWUD��OLPLWDGR�FHUFD�GH�EDVH�
GHO�WDOXG��FXDO�OD�PLVPD�HVWD�D���P��&RQ�UHSDFWR�DO�WDOXG�TXH�HV�GH���P��/R�TXH�LQGLFD�TXH�OD�SUHVLyQ�TXH�
HMHUFH�HO�WDOXG�HV�GH�����W�P����
(O�DJXD�HQ�HO�VLVWHPD�URFD�VXHOR�

• UHGXFH�VX�UHVLVWHQFLD���
• JHQHUD�SUHVLRQHV�LQWHUVWLFLDOHV�HQ�VX�LQWHULRU�
• DOWHUD�VXV�SURSLHGDGHV�JHRPHFiQLFDV���
• GLILFXOWD�ODV�H[FDYDFLRQHV�VXSHUILFLDOHV�\�VXEWHUUiQHDV�
• SRQH�HQ�ULHVJR�OD�HVWDELOLGDG�GHO�PDFL]R���
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)RWR����QLYHO�GHO�DJXD�IUHiWLFR���
/D�SUHVHQFLD�GH�DJXD�VXEWHUUiQHD�GD�OXJDU�D�XQD�SUHVLyQ�KLGURVWiWLFD��SUHVLyQ�LQWHUVWLFLDO�y�GH�SRUR���

• VH�HMHUFH� VREUH� ODV� URFDV� HQ� LJXDO�PDJQLWXG� HQ� WRGDV�GLUHFFLRQHV� \� DIHFWD� DO� FRPSRUWDPLHQWR�
PHFiQLFR�GH�OD�PDWUL]�\�GH�ODV�GLVFRQWLQXLGDGHV�DO�GLVPLQXLU� OD�UHVLVWHQFLD�GHO�PDFL]R�URFRVR�D�
ODV�WHQVLRQHV�DFWXDQWHV��

• HVWR�VH�GHEH�D�TXH�HVWD�SUHVLyQ�DFW~D�HQ�FRQWUD�GH�OD�WHQVLyQ�QRUPDO�TXH�VH�RSRQH�D�OD�URWXUD��
SHUR�QR�WLHQH�HIHFWR�VREUH�OD�FRPSRQHQWH�WDQJHQFLDO�GHO�HVIXHU]R��SRU�OR�TXH�HO�HVIXHU]R�HIHFWLYR�
�WHQVLyQ� HIHFWLYD� TXH� DFW~D� SHUSHQGLFXODUPHQWH� D� XQ� SODQR� VHUi� HO� HVIXHU]R� WRWDO� PHQRV� HO�
HVIXHU]R�TXH�UHSUHVHQWD�OD�SUHVLyQ�KLGURVWiWLFD���

�
��������3HUPHDELOLGDG��
�/D�SHUPHDELOLGDG�HV�QXOD�SHUR�HO�PHGLR�URFRVR�IOX\H�ODV�DJXDV�VXEWHUUiQHDV�SRUTXH��HVWD�FRQGLFLRQDGR�
IXQGDPHQWDOPHQWH� SRU� OD� HVWUXFWXUD� TXH� FRPSRQHQ� HO�PDFL]R�� FRPR� VRQ� HO� HVSDFLDPLHQWR�� DSHUWXUD� \�
UHOOHQR� GH� ODV� JULHWDV� \� ODV� GLVFRQWLQXLGDGHV� GH� OD� PLVPD�� \� XQRV� GH� ORV� SULQFLSDOHV� SDUiPHWURV� TXH�
FDUDFWHUL]D�OD�]RQD�GH�HVWXGLR�HV�OD�JUDQ�LQIOXHQFLD�GH�ODV�DJXDV�VXSHUILFLDOHV�\�VXEWHUUiQHDV��\�XQDV�GH�
ODV�FDUDFWHUtVWLFD�TXH�IDYRUHFHQ�D��HVWDV�LQIOXHQFLD��VRQ�SRU�ODV�JUDQGHV�SUHFLSLWDFLRQHV�TXH�RFXUUHQ�HO�OD�
UHJLyQ��GRQGH�OD��PLVPD�DOLPHQWDV�ORV�DUUR\RV��UtRV��\�D�ORV�PDQWRV�IUHiWLFRV����
3HUPHDELOLGDG�\�SRWHQFLD�DFXtIHUD��

x 6HUSHQWLQLWD�HQ��VHQWLGR�JHQHUDO�OD�SHUPHDELOLGDG�HQ�HVWDV�VHFXHQFLDV�HVWi�HQWUH�������\�������
P�GtDV��DXQTXH�HQ�]RQDV�GH�LQWHQVD�WULWXUDFLyQ��VH�SXHGHQ�HQFRQWUDU�YDORUHV�DQyPDORV�PD\RUHV�
GH������P�GtDV��

�
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/RV� YDORUHV� GH� OD� SRWHQFLD� DFXtIHUD� VH�PDQLILHVWDQ� HQWUH� �� \� ��P�� /RV�PiV� EDMRV� FRUUHVSRQGHQ� D� ORV�
GUHQHV�QDWXUDOHV��/RV�YDORUHV�PiV�DOWRV�FRUUHVSRQGHQ�D�ODV�iUHDV�PiV�HOHYDGDV�GHO�WDOXG���
/DV�URFDV�DFXtIHUDV��VHUSHQWLQLWDV�DJULHWDGDV���SUHVHQWDQ�XQ�LPSRUWDQWH�IOXMR�SRU�OD�]RQD�GHO�FRQWDFWR�FRQ�
OD�FRUWH]D�LPSHUPHDEOH��GRQGH�VH�SURGXFH�HO�PRYLPLHQWR� ODWHUDO�GHO�DJXD��/D�SURIXQGLGDG�GH�ODV�DJXDV�
VXEWHUUiQHDV�VH�HQFXHQWUDQ�HQWUH���\����P��FRUUHVSRQGLHQWH�HO�QLYHO���D�ORV�FXUVRV�GH�DJXDV�FRUULHQWHV�
VXSHUILFLDOHV�� /D� UHODFLyQ� � HQWUH� HO� IOXMR� GH� ODV� DJXDV� VXEWHUUiQHDV�\� HQ� DJULHWDPLHQWR�GH� ODV� URFDV� HV�
HYLGHQWH�� +RHN� \� %UD\� �������� SURSXVLHURQ� XQD� iEDFR� TXH� UHODFLRQD� HO� FRHILFLHQWH� SHUPHDELOLGDG� \� HO�
HVSDFLDPLHQWR�GHO�DJULHWDPLHQWR�GH�OD�URFDV�WRPDV�FRPR�H[SUHVLyQ��.� �J�
�H�����
�Y�
�E��GRQGH�H��HV�OD�
DSHUWXUD�GH�OD�MXQWDV���Y��YLVFRVLGDG�GH�DJXD���E��HVSDFLDPLHQWR�HQWUH�ODV�JULHWDV�\�OD�J��DFHOHUDFLyQ�GH�OD��
*UDYHGDG���
��������'LUHFFLyQ�GH�ORV�IOXLGRV����
'LUHFFLyQ�GH�ODV�DJXDV�VXSHUILFLDOHV��
(O� GUHQDMH� SUHVHQWD� YDORUHV� FRQWUDVWDQWH� HQ�HO� iUHD�GH� WUDEDMR� KDFLD� OD� SDUWH� VXU� \� VXUHVWH� � GRQGH� VX�
UHVXOWDGR�GHO�DJULHWDPLHQWR�LQWHQVR�HQ�OD�URFD�VHUSHQWLQLWDV�TXH�GHWHUPLQD�YDORUHV�DOWRV�GH�OD�LQILOWUDFLyQ�
GH� ODV� DJXDV� VXSHUILFLDOHV� ORV� PRYLPLHQWRV� GH� ODV� DJXDV� VXSHUILFLDOHV� WDQ� HQ� GHSHQGHQFLD� GH� ODV�
LQFOLQDFLyQ�GH�ORV�PDFL]R�HQ�HVWH�FDVR�ODV�GLUHFFLyQ�VRQ�KDFLD�6(��$SURYHFKDQGR�HO�UHOLHYH�KDVWD�OOHJDU�DO�
UtR�0RD��YHU�PDSD��'�\�ODV�SULQFLSDOHV�GLUHFFLRQHV����

LEYENDA

Dirección de los 
aguas Superficiales
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������$QiOLVLV�JHRPRUIROyJLFRV��
/D�JHRPRUIRORJtD�HQ�OD�]RQD�HV�VXPD�FRPSOLFDGD�\D�TXH�VH�WUDWD�D�JUDQ�HVFDOD�TXH�OR�HQ�JHQHUDO�HO�iUHD�
GH� HVWXGLR� HV� PRQWDxRVR� DXQTXH� YDUtD� JUDGXDOPHQWH� KDFLD� HQ� QRUWH� GHVGH� SUHPRQWDxRVR� KDVWD�
VXEPRQWDxRVDV�IRUPDQGR�PRQWDxDV�EDMDV�DSODQDGDV�VH�REVHUYDQ�JUDQGHV�HVFDUSHV�SRU�WRGR�HO�PDFL]R�
PRQWDxRVR�KDFLD�OD�SDUWH�GHO�UtR�0RD�TXH�OD�IOX\H�SRU�JUDQ�IDOOD�FRQ�GLUHFFLyQ�1(�\�TXH�OD�PLVPD�WLHQH�
XQD�JUDQ�H[WHQVLyQ�GHVGH�XQ�DSUR[LPDGR�GH����.P��(Q�OD�]RQD�SRU�GRQGH�HVWi�SUR\HFWDGR�HO�W~QHO�QR�VH�
REVHUYD� IHQyPHQRV�JHROyJLFRV�FRPR�SHTXHxDV� �FDPELRV�JUDGXDOHV�GHO� OD� OLWRORJtD�R� GH� OD�YHJHWDFLyQ��
DXQTXH�KD\�FDPELRV�JUDGXDOHV��D�JUDQGHV�H[WHQVLRQHV�SHUR�VX�RULJHQ�HV�SRU�DFWLYLGDGHV�DQWUySLFDV��\D�
TXH�HQ�OD�UHJLyQ�HV�XQD�]RQD�ULFD�HQ�1tNHO���FREDOWR�\�SDUD�OD��H[SORUDFLyQ��\�H[WUDFFLyQ�VH�KDQ�OOHYDGR�
SRU�DFWLYLGDGHV�PLQHUDV�\�VX�UHFXSHUDFLyQ�HV�D�FLHOR�DELHUWR����

������)HQyPHQRV�JHRGLQiPLFRV��
(VWRV� HVIXHU]RV� DXPHQWDQ�D� OR� ODUJR�GH� OD� VXSHUILFLH� GH� URWXUD� KDVWD� TXH�RFXUUH� HO�PRYLPLHQWR��(Q�HO�
IHQyPHQR�GH�GHWRQDFLyQ�DFW~DQ�XQD�VHULH�FRPSOHMD�GH�SURFHVRV� ORV�FXDOHV�HQ�RFDVLRQHV��VH�WUDVODSDQ�
FRQ�ORV�IDFWRUHV�GH�GHWHULRUR��
��� /RV� IHQyPHQRV� ItVLFRV� JHROyJLFRV� R� JHRGLQiPLFRV� HQ� HO� iUHD� GH� HVWXGLRV� QR� SRVHHQ� XQ� DPSOLR�
GHVDUUROOR��VLQ�HPEDUJR�ODV�DOWHUDFLRQHV�GH�ORV�YDOOHV�GH�OD�HVWDELOLGDG�GH�ORV�WDOXGHV�GH�ORV�PiUJHQHV�GH�
ORV� YDOOHV� GH� ORV� UtRV� \� GH� ORV� FRUWHV� SURIXQGDPHQWH� HURVLRQDGRV� �FRUULPLHQWR� GH� WLHUUD�� VRFDYDFLRQHV��
HURVLyQ��FDxDGDV��HWF���FRPR�UHJODV�VRQ�EDVWDQWH�JUDQGHV�SRU�VX�GLPHQVLyQ��/RV�FRUULPLHQWRV�GH�WLHUUD�GH�
ORV� PiUJHQHV� VH� QRWD� V� WRGR� OR� ODUJR� GH� ODV� SHQGLHQWHV� DEUXSWDV�� \� VX� RULJHQ� VRQ� SRU� ODV� OOXYLDV�
WRUUHQFLDOHV� SHULyGLFDV� WDPELpQ� SRU� ODV� DFFLRQHV� GH� ODV� IXHU]DV� JUDYLWDFLRQDOHV� \� SRU� ORV�PRYLPLHQWRV�
VtVPLFRV�
��������(URVLyQ���
/D�HURVLyQ�JHQHUD�FDPELRV�WRSRJUiILFRV�TXH�LQGXFHQ�HVIXHU]RV�HQ�HO�WDOXG�
� (VWH�HV�XQ�IHQyPHQR�TXH�RFXUUH�FRQVWDQWHPHQWH�GXUDQWH�OD�DFFLyQ�HURVLYD�GH�ORV�UtRV�\�DUUR\RV�HQ�OD�
E~VTXHGD� FRQVWDQWH� GH� VX� SHUILOR� GH� HTXLOLEULR� HQ� XQ� iUHD� GRQGH� SUHGRPLQD� ORV� PRYLPLHQWRV�
JHRWHFWyQLFRV��GH� OHYDQWDPLHQWR��/D�HURVLyQ�HV�XQ�IHQyPHQR�PX\�GLIXQGLGR�HQ�VX�WRWDOLGDG�\D�TXH�SRU�
HOOD�SURGXFH�OD�WUDQVIRUPDFLyQ�GH�OD�URFD�SDUD�IRUPDU�QXHYRV�PLQHUDOHV�TXH�HQ�HVWH�FDVR�VH�WUDWD�GH�ORV�
\DFLPLHQWRV�GH�1tNHO��(V�XQ�SURFHVR��TXH�DXQTXH�VH�SURGXFH�GH�IRUPD�QDWXUDO��VH�KD�YLVWR�LQFUHPHQWDGR�
SRU� OD�DFWLYLGDG�DQWUySLFD��YLQFXODGD�HQ�HO�WUDQVFXUVR�GH� OD�FRQVWUXFFLyQ�GH�OD�SUHVD��\�TXH�OD�PLVPD�KD�
FDXVDGR�OD�GHIRUHVWDFLyQ�GHO��ORV�PDFL]RV�URFRVR�\�GH�ORV�VXHORV��/D�HURVLyQ�HQ�HO�iUHD�VROR�RFXUUH�D�OR�
ODUJR�GH�ORV�UtRV�\�DUUR\RV��WDQWR�SHUPDQHQWHV�FRPR�WHPSRUDOHV��VH�REVHUYD�OD�HURVLyQ�VXSHUILFLDO��GHELGR�
DO� GHVSOD]DPLHQWR� VLVWHPiWLFR� GH� XQD� JUDQ� SDUWH� YDULHGDGHV� DUFLOORVDV�� IRUPDQGR� FiUFDYDV� SURIXQGDV��
KDVWD�H�PDV�GH��P�GH�DOWXUD�����
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��������0HWHRUL]DFLyQ��
(VWH��HV�XQ�SURFHVR�TXH�KD�WUDQVFXUULGR�GXUDQWHV�FHQWHQDUHV�GH�PLOHV�\�PLOORQHV�GH�DxRV�\�TXH�HV�OH�IRUPDGRU�
GH� FRUWH]D� GH�PHWHRUL]DFLyQ� \� HO� VXHOR� HQ� VHQWLGR� JHQHUDO�� (Q� HO� iUHD� GH� HVWXGLR� HVWH� SURFHVR� KD� RFXUULGR�
GXUDQWH�OD�KLVWRULD�JHROyJLFD��FRQWLQXDQGR�FRQ�OD�PLVPD�LQWHQVLGDG�KDVWD�OD�DFWXDOLGDG��(Q�OD�]RQD�GH�SHQGLHQWH�
DOWD�� QR� VH� KDQ� IRUPDGR� SRWHQWHV� HVSHVRU� GH� FRUWH]DV� GH� PHWHRUL]DFLyQ� R� GH� LQWHPSHULVPR�� SXHV� HVWDV�
SHQGLHQWHV�IDYRUHFHQ���TXH�KD�PHGLGD�TXH�HVWRV�PDWHULDOHV�VH�IRUPDQ�GH�URFDV�PDGUHV��VRQ�DUUDVWUDGRV�SRU�ORV�
SURFHVRV�HURVLYRV�� VLQ�HPEDUJR�HQ� ODV�]RQDV�GH�SHQGLHQWHV�PRGHUDGDV�DEDMR�\�HQ� OD�SDUWHV�VXSHULRU�GH� ORV�
SHQLSODQRV� OHYDQWDGRV�� � VH� SXHGHQ� HQFRQWUDU� HVSHVRUHV� FRQVLGHUDEOHV� GH� HOXYLR�� � (VWH� SURFHVR� DXQTXH� HQ�
VHQWLGR� JHQHUDO� HV� EHQHILFLRVR�� SXHV� FRPR� VH� GLMR� IRUPD� HO� VXHOR�� EDVH� GH� VXVWHQWR� GH� OD� YHJHWDFLyQ�� VLQ�
HPEDUJR� IDYRUHFH� D� VX� YH]� OD� RFXUUHQFLD� GH� RWURV� IHQyPHQRV�� /D� GHVFULSFLyQ� LQJHQLHUtO� GHO� IHQyPHQRV� GH�
PHWHRUL]DFLyQ� HQ� HO� iUHD� GH� HVWXGLR� VH� KL]R�PHGLDQWH� GH� ORV� � tQGLFHV�� OR� FXDOHV�PH� SHUPLWLy� GHWHUPLQDU� ORV�
GLIHUHQWHV� JUDGR� GH� PHWHRUL]DFLyQ� HQ� HO� SHUILO� URFRVR�� /RV� PLVPRV� IXHURQ� XVDGRV� HQ� GHSHQGHQFLD� GH� VX�
HIHFWLYLGDG�SDUD��GHWHUPLQDU��ORV�UDVJRV�FDUDFWHUtVWLFRV�GH�FDGD��TXH�QRV�EULQGDQ�FULWHULRV�SDUD�DQDOL]DU�WRGRV�
ORV�JUDGRV�GH�PHWHRUL]DFLyQ���\�WHQHU��RWURV�FRPR�HO�54'�GH�%DUWRQ��TXH�OD�PLVPD�VROR�VH�SXHGH�XVDU�KDVWD�HO��
JUDGR�DOWDPHQWH�PHWHRUL]DGR��SRUTXH�HQ�JUDGRV�VXSHULRUHV�OD�URFD�HQ�HVWDGR�GH�VXHOR�QR�VH�SXHGHQ�DSOLFDU�HO�
PLVPR��8QRV�GH� ORV�UHVXOWDGR�REWHQLGR�DFHUFD�GH� OD�PHWHRUL]DFLyQ�GHO� ODV�URFD�VHUSHQWLQL]DGD�TXH�HV� OD�TXH�
FRPSRQH�HO�iUHD�GH�HVWXGLR�IXH�HQ�EDVH�D�OD�DSOLFDFLyQ�GHO�tQGLFH�GH�DOWHUDFLyQ�XQLILFDGR��.F���(Q�OD�WDEOD������
VH�PXHVWUD�HO�UHVXOWDGR���
�

7DEOD�������&ODVLILFDFLyQ�GH�OD�URFDV�GH�DFXHUGR�D�ORV�tQGLFH�GH�DOWHUDFLyQ�REWHQLGRV����
&/$6(6���� '(6&5,3&,Ð1 .F�� .Y� . F .D�

, )UHVFR� �� �� �� ��
,,� %DMD� ����� ������ ����� �����
,,,� 0RGHUDGR�� ����� ����� ����� �����
,9� $OWR� �� ����� ����� ���
9 0X\�DOWR� ��� ����� ����� ���

3RU�OD�FODVLILFDFLyQ�LQJHQLHUtO�GHO�JUDGR�GH��PHWHRUL]DFLyQ�SURSXHVWR�SDUD�OD�URFDV�VHUSHQWLQL]DGDV��PRGLILFDGD�
GH�$OPDJXHU�� ������ HO� WpUPLQR� GHO�PDFL]R� HV�PRGHUDGDPHQWH�PHWHRUL]DGD� GH�JUDGR� ,,,�� GRQGH� OD� URFD�HVWD�
PDQFKDGD� OLPRQLWD��3RVHH� DOJXQDV� UHVLVWHQFLDV�� JUDQGH�SLH]DV� QR�SXHGHQ� VHU� URWDV�FRQ� ODV�PDQRV�� /D� URFD�
IUHVFD�R�GHFRORUDGD�VH�SUHVHQWD�FRPR�XQD�HVWUXFWXUD�GLVFRQWLQXD�R�HQ�Q~FOHR�URFRVRV�HQWUH�����������HV�URFD��
(O�54'�YDULD�GHVGH����±�����OD�UHVLVWHQFLD�HV�GH������\�VXV�PHFDQLVPR�VRQ�URWXUDV�D�WUDYpV�GH�XQD�VXSHUILFLH�
GHILQLGD�\�SRU�FDtGD� OLEUH�GH� OD� URFD� �JULHWDV�HQ� OD� URFDV� VHUSHQWLQL]DGDV�� FOLYDMH�HVTXLVWRVLGDG��� �HVWUXFWXUDO���
7LSR� GH� URWXUD� GHO� DJULHWDPLHQWR� HVSDFLDGR�� SODQDU�� � FXxD�� YXHOFR�� FRPELQDGR� � \� HO� DJULHWDPLHQWR� FHUUDGR��
FLUFXODU�FRPELQDGR��FLUFXODU���FXxD��SODQDU���FXxD����
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�������'HVOL]DPLHQWR���
�/RV�GHVOL]DPLHQWR�HV�SDUWH�GH�ORV�SURFHVRV�JHROyJLFRV�FXDOHV�VX�FDXVD�HVWD�HQ�GHSHQGHQFLD�GH�WLSR�GH�VXHORV�
\ GH�ODV�URFDV�TXH�FRPSRQHQ�HO�PDFL]R���(Q�HO�iUHD�GH�HVWXGLR�VH�SXHGH�REVHUYD��TXH�HQ�OD�PLVPD�KDQ�RFXUULGR�
DFWLYLGDGHV�FRPR�GHVSUHQGLPLHQWRV�GH�URFDV�SHUR�QR�D�JUDQ�HVFDOD�VL�QR�HQ�SHTXHxRV�VHFWRUHV�TXH�OD�PLVPD�
SXHGHQ� YHU� VLGR� SRU� SURFHVRV� GLQiPLFRV� R� SRU� ODV� DFWLYLGDGHV� DQWUySLFD� TXH� SXGR� DFHOHUDU� ORV� SURFHVRV�
JHROyJLFRV����

��������6LVPLFLGDG���
/RV� VLVPLFLGDG� SXHGHQ� SURGXFLU� IUDFWXUDFLyQ�� UHPROGHR�� DXPHQWR� GH� SUHVLyQ� GH� SRURV� \� FRQVLJXLHQWH��
GLVPLQXFLyQ�HQ�OD�UHVLVWHQFLD�GHO�VXHOR��OLFXDFLyQ�\�JHQHUDFLyQ�GH�IXHU]DV�GH�WLSR�GLQiPLFR�VREUH�ODV�PDVDV�GH�
WDOXG��
� 3RU� OD� SRVLFLyQ� JHyORJR� HVWUXFWXUDO� TXH� HO� PXQLFLSLR� GH� 0RD� GH� HVWDU� ERUGHDGD� SRU� WUHV� ]RQDV�
VLVPRJHQHUDGRUDV�SRU�OD�TXH�FRLQFLGHQ�FRQ�IDOODV�SURIXQGDV�TXH�FRQVWLWX\HV�OLPLWHV�HQWUH�R�tQWHUSODFDV�TXH�OD�
PLVPD�OR�XELFD�GHQWUR�GHO�FRQWH[WR�VLVPRWHFWyQLFR�GH�&XED�2ULHQWDO��2OLYD�DW�DO���������(VWDV�WUHV�]RQDV�VRQ��
� ±�=RQD�VLVPRJHQHUDGRUD�2ULHQWDO��
� ���=RQD�VLVPRJHQHUDGRUD�&DXWR�±�1LSH\��
� ±�=RQD�VLVPRJHQHUDGRUD�6DEDQD�����
�
��������RWURV���

$FWLYLGDG�DQWUySLFD��
/D�DFWLYLGDG�DQWUySLFD�GHVDUUROODGD�HQ�OD�SUHVD�SDUD�VX�DYDQFH�VH�GHVDUUROOR��HQ�YDULDV�HWDSDV�TXH�DIHFWR��
HQ�PD\RU�R�PHQRU�JUDGR�HO�HQWRUQR��3ULPHUDPHQWH�VH�GHVDUUROODQ�DFWLYLGDGHV�GH�GHVWDSH�GHO�VXEVXHOR��
HOLPLQDQGR�OD�FREHUWXUD�YHJHWDO��(Q�HVWD�HWDSD��SURGXFH�FDPELRV�EUXVFRV�DO�PHGLR�FRPR�HO�DXPHQWR�GH�
ORV� SURFHVRV� GLQiPLFRV� GRQGH� � VH� JHQHUDQ� DUUDVWUHV� GH� JUDQGHV� YRO~PHQHV� GH� VHGLPHQWRV� KDFLD� ORV�
FDXFHV�GH�ORV�UtRV�\�DUUR\RV��
�/XHJR�FRQWLQ~D�OD�DFWLYLGDG�H[WUDFWLYD��TXH�JHQHUD�XQD�FDQWLGDG�FRQVLGHUDEOH�GH�WDOXGHV�FRQ�SHQGLHQWHV�
HOHYDGDV��$GHPiV��RWUR�GH� ORV�HOHPHQWRV�QHJDWLYRV�SDUD�VX�DYDQFH�GH� OD�FRQVWUXFFLyQ�GH� OD�SUHVD�VH�
OOHYR�PHGLDQWH� D� SHUIRUDFLyQ�\� YRODGXUD� FRQ�GLQDPLWD� TXH� OD�PLVPD�SURYRFD�DXPHQWR� GH� ORV� SURFHVRV�
JHRGLQiPLFRV�FRPR�VRQ�OD�HURVLyQ��PHWHRUL]DFLyQ��GHVOL]DPLHQWR��HWF��$KRUD�FRPR�IDFWRU�SRVLWLYR�VH�WLHQH�
TXH�HO� LPSDFWR�DO�PHGLR�DPELHQWDO�HV�PtQLPD�HQ�XQD�REUD�VXEWHUUiQHD�FRQ�UHVSHFWR�D�FXDOTXLHU�WLSR�GH�
REUD�D�FLHOR�DELHUWR�FRPR�IXH�OOHYDGD�DO��WUDQVFXUVR�GH�OD�SUHVD���

�
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�����2EWHQHU�GRPLQLR�HVWUXFWXUDO�±�*HRPHFiQLFR��
3DUD� OD� HYDOXDFLyQ� \� GHWHUPLQDFLyQ� GH� ODV� FDUDFWHUtVWLFDV� HVWUXFWXUDOHV� GH� ORV�PDFL]RV� URFRVRV� GH� ODV�
REUDV� HVWXGLDGDV� VH� HIHFWXDURQ� HO� DQiOLVLV� GH� OD� WHFWyQLFD�� HO� HVWXGLR� \� HYDOXDFLyQ� LQWHJUDO� GHO�
DJULHWDPLHQWR�\�GH�ODV�SULQFLSDOHV�IRUPDV�GH�SpUGLGDV�GH�HVWDELOLGDG�TXH�VH�PDQLILHVWDQ�HQ� ORV�PLVPRV��
+D\�TXH�SUHVWDUOH��DWHQFLyQ��HVSHFLDOPHQWH��DTXHOORV�WUDPRV�TXH�HVWpQ�LQHVWDEOHV��SRU�HO�DJXD��HO�LQWHQVR�
DJULHWDPLHQWR� X� RWURV� IDFWRUHV�� 3DUD� HO� DQiOLVLV� HVWUXFWXUDO� GHO� WUDPR� GH� HVWXGLR� SHUWHQHFH� D� YDULRV��
EORTXHV�PRUIRWHFWyQLFRV�SULPHUDPHQWH�HVWD�EORTXH�0RD�&DLPDQHV�\�FRQ�GLUHFFLyQ�1(�VH��OOHJDU�DO�EORTXH��
$HURSXHUWR� OD� GLUHFFLyQ� GH� ORV�PRYLPLHQWR� DFWXDOHV� GH� ORV� EORTXHV� VRQ� ��1(� \� VX� FRWDV�Pi[LPD� VRQ�
GHVGH�EORTXH�&DLPDQHV�HV�GH����P�\�EORTXH��$HURSXHUWR�HV�GH����P��'RQ�OD�PLVPD�IXHURQ�UHDOL]DGDV�
VREUH�HO�PDSD�PRUIRWHFWyQLFRV�SURSXHVWR�SRU�5RGUtJXH]��,QIDQWHV����������
�
'H� IRUPD� UHVXPLGD� VH� SXHGHQ� SODQWHDU� SDUD� OD� REUD� HVWXGLDGD� ODV� VLJXLHQWHV� FDUDFWHUtVWLFDV�� � /D�
GHVFULSFLyQ�JHRPHFiQLFD�GH�PDFL]R�URFRVR�SXHGH�GHGXFLUVH�GH�ORV�GDWRV�REWHQLGRV�GH�ODV�FDUDFWHUtVWLFDV�
JHRWpFQLFDV�GH�OD�]RQD�GH�HVWXGLR�FRPR�HO�FRPSRUWDPLHQWR�GHO�WDOXG�TXH�VH�EDVD�HQ�OD�FXDQWLILFDFLyQ�GH�
GHWHUPLQDGRV� SDUiPHWURV� TXH� LQIOX\HQ� HQ� OD� HVWDELOLGDG� GHO� WDOXG�� REWHQLHQGR� XQD� VHULH� GH� tQGLFH� GH�
FDOLGDG�� 4XH� OD� PLVPD� SHUPLWH� ODV� DSOLFDFLRQHV� GH� IRUPDV� HPStULFDV�� TXH� HVWLPDQ� ODV� FDUDFWHUtVWLFDV�
UHVLVWHQWHV�GHO�PDFL]R�URFRVR����
�

�������3URSLHGDGHV�ItVLFR�PHFiQLFDV�GH�ODV�URFDV���
�/DV� SURSLHGDGHV� ItVLFR�PHFiQLFDV� GH� ODV� URFDV� VH� H[DPLQDQ� HQ� � ORV� ODERUDWRULRV� GH�PHFiQLFD� GH� ODV�

URFDV�GHO�,6000��6H�WUDEDMRV�FRQ�XQ�YROXPHQ�GH�PDV�GH�����GDWRV�HQ�WRWDO��/DV�SURSLHGDGHV�ItVLFDV�±�
PHFiQLFDV�GHO�PDFL]R�URFRVR�SRU�GRQGH�VH�KD�SUR\HFWDGR�OD�FRQVWUXFFLyQ�GHO�W~QHO�HQ�HO�PXQLFLSLR�0RD��
IXHURQ�GHWHUPLQDGDV�HQ�ORV�/DERUDWRULRV�GH�0HFiQLFD�GH�5RFDV�GHO�DSDUWDPHQWR�GH�0LQHUDV�GHO�,6000��
08(675$6���9HU�)RWR�������

)RWR�����
� /D�URFD�TXH�SUHGRPLQD�HQ�HO�FRWH�GHO�PDFL]R�URFRVR�HV�VHUSHQWLQLWDV�VH�UHIHUHQFLD�GH�OD�YDULHGDG�MRYHQ�
QR�PHWHRUL]DGDV��SRU�SRVHHU�XQD�WRQDOLGDG�JULV�YHUGRVD�D�RVFXUR��HQ�OR�JHQHUDO�ORV�EORTXHV�VH��HQFXHQWUD�
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HQ�XQ�HVWDGR�GH�DJULHWDPLHQWR�D��JUDQ��HVFDOD�TXH��VX�YDULDFLyQ�HV�GHVGH�PX\�ILVXUDGD�D�SRFD�ILVXUDGD�\����
SURSLHGDGHV�ItVLFD�PHFiQLFD�GH�URFD�VRQ��
����/D�SULPHUD�PXHVWUD�HV�VHUSHQWLQLWD�PX\�ILVXUDGD�VREUH�HO�QLYHO�GHO�PDQWR�IUHiWLFR��\�VXV�FDUDFWHUtVWLFDV�
ItVLFDV�PHFiQLFDV�VRQ����
3523(',$'(6� '$726�
La densidad    2,3g/cm3 
Resistividad   100 a 3��� m
Velocidad de propagación de las ondas 
Elástica.   1500 a 3000 m/seg. 
Capacidad portante   4kg/cm3 
Fkp.   1'6 a 5.0  
RQD 100% Calidad Excelente.   
RMR 51 – Calidad Media.  
(VWD� URFD�FRPR�SXHGH�DSUHFLDUVH�GH� ODV�YHORFLGDGHV��SUHVHQWD�XQ�DPSOLR� LQWHUQR�GH�YDULDFLyQ�HQ�VX�

ILVXUDPLHQWR�DVt�FRPR�HQ�ORV�UHOOHQRV�GH�ODV�JULHWDV�TXH�FRPR�PLVPR�WLHQH�VX�YDULDFLyQ�GH�DUFLOOD�KDVWD�
URFD�WULWXUDGD���
�

� /D�VHJXQGD�PXHVWUD�HV�OD��PLVPD�SHUR�FRQ�GLIHUHQFLD�HV�TXH�HVWD�SRU�GHEDMR�GHO�QLYHO�GH�PDQWR�
IUHiWLFR�VXV�SURSLHGDGHV�VRQ���

3523(',$'(6� '$726�
La densidad    2,3g/cm3 
Resistividad   30 a 100� m
Velocidad de propagación de las ondas 
Elástica.   2500 a 3000 m/seg. 
Capacidad portante   4kg/cm3 
Fkp.    1.5 a 4 

(Q�HVWD�URFD�ODV�JULHWDV�HVWiQ�UHOOHQD�GH�+���2��TXH�OD�PLVPD�SURYRFD�XQ�FDPELR�EUXVFR�D�OD�GLVPLQXFLyQ���
HQ�OD�UHVLVWLYLGDG�\�XQD�DXPHQWR�GH�OD�YHORFLGDG�GH�ODV�RQGDV�HOiVWLFDV�

������&DOLGDG�JHRPHFiQLFD���
� /D� FXDQWLILFDFLyQ� GH� ORV� SDUiPHWURV� GH� UHVLVWHQFLD� \� GHIRUPDFLRQDOHV�� HV� XQR� GH� ORV� SULQFLSDOHV�
SUREOHPDV� TXH� HQIUHQWD� OD� PHFiQLFD� GH� URFDV�� HO� PRGHOR� JHRPHFiQLFR� GHO� PDFL]R�� FRQVWLWX\H�� XQD�
KHUUDPLHQWD�SDUD�HVWLPDU�HVWH�FRPSRUWDPLHQWR�� VREUH� OD�EDVH�GH�TXH�HO�PLVPR��SDUWH�GH� ORV�DVSHFWRV�
QHWDPHQWH� JHROyJLFRV�� LQFRUSRUDQGR� WRGRV� ORV� SDUiPHWURV� ItVLFRV�� UHVLVWHQWHV� \� GH� IRUPDFLRQDOHV� GHO�
PDFL]R�URFRVR�LQYROXFUDGR��
&XDQWR� PiV� SDUiPHWURV� VH� ORJUHQ� LQFRUSRUDU�� PiV� UHSUHVHQWDWLYR� VHUi� HO� PRGHOR� JHRPHFiQLFR�� GHO�
FRPSRUWDPLHQWR�UHDO�GHO�PDFL]R��(V�FRQYHQLHQWH�DFODUDU�TXH�HO�PRGHOR�JHRPHFiQLFR�QR�HV�XQD�SURSLHGDG�
GHO�PDFL]R� URFRVR� FRPR� WDO�� VLQR� XQD� UHSUHVHQWDFLyQ� GH� VX� HVWDGR� \� FRPSRUWDPLHQWR� HQ� XQ�PRPHQWR�
GDGR�� 4XH� IDFLOLWD� HO� HVWXGLR� GHO� PDFL]R� SDUD� GHWHUPLQDGDV� FRQGLFLRQHV�� $� SDUWLU� GHO� DQiOLVLV� GH� ODV�
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SURSLHGDGHV�LQJHQLHUR��JHROyJLFDV�\�GH�ODV�FDUDFWHUtVWLFDV�PHFiQLFR�±�HVWUXFWXUDOHV�GHO�PDFL]R��WHQLHQGR�
HQ� FXHQWD� ODV� FDUDFWHUtVWLFDV� H� LQWHQVLGDG� GH� DJULHWDPLHQWR�� HO� JUDGR� GH� EORTXLVLGDG� GHO� PDFL]R�� ODV�
IRUPDV� GH� SpUGLGDV� GH� HVWDELOLGDG� TXH� VH� PDQLILHVWDQ� \� HO� PHFDQLVPR� FRQ� TXH� VH� SURGXFHQ�� HO�
FRPSRUWDPLHQWR��HVWDGR�DFWXDO�\�JUDGR�GH�GHWHULRUR�GHO�PDFL]R�R�VHFWRUHV�GH�pO��VH�SXHGH�HVWLPDU�FXHOHV�
VRQ� ORV� PRGHORV� JHRPHFiQLFRV� PiV� UHSUHVHQWDWLYRV� HQ� ORV� PDFL]RV� URFRVRV� HVWXGLDGRV�� 6H� GHEH�
VLJQLILFDU� TXH� ODV� REVHUYDFLRQHV� YLVXDOHV� GHO� PDFL]R� HQ� ODV� REUDV� HVWXGLDGDV� FRQ� OD� UHDOL]DFLyQ� GH�
GLIHUHQWHV� PHGLFLRQHV�� HQ� DOJXQRV� FDVRV�� FRPSOHPHQWDURQ� ORV� FULWHULRV� SDUD� OD� HVWLPDFLyQ� GH� HVWRV�
PRGHORV�JHRPHFiQLFRV�\�HQ�RWUDV�SRVLELOLWDURQ�OD�FRQILUPDFLyQ�GH�OD�GLIHUHQFLDFLyQ�KHFKD��
� /DV� FODVLILFDFLRQHV� JHRPHFiQLFDV� WLHQHQ� SRU� REMHWR� FDUDFWHUL]DU� XQ� GHWHUPLQDGR� PDFL]R� URFRVR� HQ�
IXQFLyQ�GH�XQD�VHULH�GH�SDUiPHWURV�D�ORV�TXH�VH�OHV�DVLJQD�XQ�FLHUWR�YDORU��3RU�PHGLR�GH�OD�FODVLILFDFLyQ�
VH�OOHJD�D�FDOFXODU�XQ�tQGLFH�FDUDFWHUtVWLFR�GH�OD�URFD��TXH�SHUPLWH�GHVFULELU�QXPpULFDPHQWH�OD�FDOLGDG�GH�
OD�PLVPD���
� (V�XQD�KHUUDPLHQWD�PX\�~WLO�HQ�HO�GLVHxR�\�FRQVWUXFFLyQ�GH�REUDV�VXEWHUUiQHDV��SHUR�GHEH�VHU�XVDGD�
FRQ�FXLGDGR�SDUD�VX�FRUUHFWD�DSOLFDFLyQ��SXHV�H[LJH�FRQRFLPLHQWRV�\�H[SHULHQFLD�SRU�SDUWH�GH�TXLHQ� OD�
XWLOL]D��/DV�FODVLILFDFLRQHV�SXHGHQ�VHU�XVDGDV�HQ�OD�HWDSD�GH�3UR\HFWR�\�WDPELpQ�GXUDQWH�OD�2EUD��(Q�OD�
HWDSD�GH�3UR\HFWR��SHUPLWHQ�HVWLPDU�HO�VRVWHQLPLHQWR�QHFHVDULR�HQ�EDVH�D� ODV�SURSXHVWDV�GHO�DXWRU�GH�
FDGD�VLVWHPD�GH�FODVLILFDFLyQ��PLHQWUDV�TXH�GXUDQWH�OD�2EUD��SHUPLWHQ�HYDOXDU�OD�FDOLGDG�GHO�WHUUHQR�TXH�
VH�YD�DWUDYHVDQGR�FRQIRUPH�DYDQ]D�OD�H[FDYDFLyQ�GHO� W~QHO�\�DSOLFDU�HO�VRVWHQLPLHQWR�FRUUHFWR�HQ�FDGD�
FDVR��(Q�ORV�HVTXHPDV�TXH�VLJXHQ�VH�PXHVWUDQ�ODV�DFWLYLGDGHV�FRQFUHWDV�D�HIHFWXDU�HQ�ODV�GRV�HWDSDV�
TXH�VH�KDQ�FRQVLGHUDGR��

� �������&DOFXOR�GHO�54'��3/$067520���
�/D�HYDOXDFLyQ�GH�OD�HVWDELOLGDG�GH�ODV�URFDV�GH�ORV�PDFL]RV�HVWXGLDGRV�IXH�UHDOL]DGD�FRQ�HO�FULWHULRV�WDOHV�
FRPR���
&ULWHULR� GH� HYDOXDFLyQ�GH� OD�HVWDELOLGDG�GH�'HHUH� �������� �54'�±�5RFN� �4XDOLW\�'HVLJQDWLRQ��� �%ODQFR��
������*RQ]iOH]�GH�9DOOHMR��������&ROHFWLYR��������0RUHQR��������3DOPVWURP���������
(O�54'��HV�HO�LQGLFDGRU�LPSRUWDQWH�SDUD�IDFLOLWDU�HO�DQiOLVLV�JHRPHFiQLFR�GRQGH�54'�SRU�FLHQWR�GH�UHFXSHUDFLyQ�
GH�IUDJPHQWR�GH�OD�URFD�VDQD�GH�ORQJLWXG�VH�FDOFXOD�D���FP��(O�54'�VH�DSUHFLD�DOR�ODUJR�GH�XQD�YHUWLFDO�GH�HQ�
PHWUR�GH�ORQJLWXG���TXH�VH�SXHGH�HVWLPDU�SRU�OD�H[SUHVLyQ��54'� �����±�����
�-Y�����GRQGH��- Y�Q~PHUR�WRWDO�GH�
IUDFWXUDFLyQ�SRU�P�� 2WUD�IRUPD�GH�FDOFXOD�54'��FXDQGR�QR�KD\�SHUIRUDFLyQ���
� -Y HV�OD�VXPD�GH�OD�FDQWLGDG�GH�JULHWDV�SRU�FDGD�IDPLOLD�TXH�DSDUHFH�HQ�HO�iUHD��6H�FDOFXOD�PHGLDQWH�HO�

FDOFXOR�GHO�HVSDFLDPLHQWR�PHGLR�GD�FDGD�IDPLOLD�\�OXHJR�VH�GLYLGH�OD�EDVH�GH�GDWR�SRU�IDPLOLD�\�GHWHUPLQDU�
HO�HVSDFLDPLHQWR�PHGLR�SRU�IDPLOLD��OXHJR�GHWHUPLQDU�SRU�OD�IRUPXOD��-Y  ��)��� ��)�� ��)Q����
(Q�HVWH�FDVR�VROR�KD\�GRV�IDPLOLD�GH�JULHWD�\�SDUD�REWHQHU�HO�FDOFXOR�GH�-Y GHO�PDFL]R�URFRVR�VH�WRPD�OD�
FDQWLGDG�GH�JULHWD�SRU��PHWUR�OLQHDO��GRQGH�VH�REWXYR�TXH�-Y� ��������
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� 8QD�YH]� UHDOL]DGR� ORV�FDOFXOR� GHO�54'�GRQGH�HO�54'� �����±����� �-Y���&RPR�SODQWHD�3DOPVWURP� �HO�
UHVXOWDGR�HV������54'���� �����±������-Y� GRQGH�-Y� ��������
� 54'���� �����±����
�������
� 54'���� �����±��������
� 54'�� ������
�

7DEOD��������&DOLGDG�GH�OD�PXHVWUD�SRU�HO���54'�����
� 54'�HQ��� � &$/,'$'�'(�/$�08(675$�
� ±���� 0X\�3REUH�
���±���� 3REUH�
���±���� $FHSWDEOH�
���±���� %XHQD�
��������� ([FHOHQWH�

�������&DOFXOR�GHO�505��%,(1,$:6.,���
�

(O�VLVWHPD�GH�FODVLILFDFLyQ�5RFN�0DVV�UDWLQJ�R�VLVWHPD�GH�505��)XH�GHVDUUROODGR�SRU�=��7��%LHQLDZVNL�GXUDQWH�
ORV�DxRV������±�������\�KD�VLGR�PRGLILFDGR�HQ������\� ������HQ� EDVH�PiV�GH�����FDVRV� UHDOHV�GH� W~QHOHV��
FDYHUQDV��WDOXGHV�\�FLPHQWDFLRQHV��$FWXDOPHQWH�VH�XVD�HGLFLyQ�GH�������TXH�FRLQFLGHV�VXVWDQFLDOPHQWH�FRQ�OD�
GH�������
3DUD�GHWHUPLQDU�HO�tQGLFH�GH�505�GH�FDOLGDG�GH�OD�URFD�VH�KDFHQ�XVR�GH�ODV�FLQFR�FDWHJRUtDV�GLIHUHQWHV�VHJ~Q�
VH�PXHVWUD�HQ� OD� WDEOD������FDSLWXOR�,,,�� �7DPELpQ�SURSRUFLRQD�YDORUHV�HVWLPDWLYRV�GH�OD�FRKHVLyQ�\�iQJXOR�GH�
UR]DPLHQWR�LQWHUQR�GHO�PDFL]R�URFRVR���SDUiPHWURV�GHO�WHUUHQR�VLJXLHQWHV�VRQ���

� /D�UHVLVWHQFLD�D�FRPSUHVLyQ�VLPSOH�GH�PDWHULDO���
� (O�54'��
� (O�HVSDFLDPLHQWR�GH�ODV�GLVFRQWLQXLGDGHV��
� (O�HVWDGR�GH�ODV�GLVFRQWLQXLGDGHV����
� /D�SUHVHQFLD�GH�DJXD��

/D�RULHQWDFLyQ�GH�ODV�GLVFRQWLQXLGDGHV���%LHQLDZVNL�FRQ�HO�tQGLFH�GH�4��GH�%DUWRQ�\�HO�505����
505� �$���%���&���'���(�������������505� ���OQ�4��������
505� ������������������������������505� ���OQ����������
505� ������&ODVH�,,,����������������������505� �������&ODVH�,,���
5RFD�0HGLD�����������������������������������5RFD�%XHQD�
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� 7DEOD��������&DOLGDG�GHO�OD�5RFD�SRU�505���
�

�������&DOFXOR�GH�OD��4�'(�%$5721��
6H�FRQVLGHUDURQ�ILQDOPHQWH�XQ�WRWDO�GH�VHLV�SDUiPHWURV�\�XQ�FRQMXQWR�GH�FDWHJRUtDV�GHQWUR�GHO�6LVWHPD�
4��'H�DFXHUGR�FRQ�HVWH�VLVWHPD�GH�FODVLILFDFLyQ��OD�FDOLGDG�GHO�PDFL]R�URFRVR�SXHGH�GHILQLUVH�PHGLDQWH�
OD�H[SUHVLyQ��
� 4� ��54'�-Q� [��-U�-D� [��-Z�65)���
� 4� ��������������
�����������
��������������
� 4� ������
����
�������
� 4� �������&DOLGDG�0HGLD���

�������&DOFXOR�GHO��ËQGLFH�605��
605� �505����)��
�)��
�)�����)��
605� �����������
�����
���������������
605� ����
&ODVH� �� ,,,� 'HVFULSFLyQ� HVWDELOLGDG� QRUPDO� � 605� HVWDELOLGDG� SDUFLDOPHQWH� HVWDEOH�� WUDWDPLHQWR�
VLVWHPiWLFRV����

�'H�ORV�DQiOLVLV�UHDOL]DGRV�VH�REWXYLHURQ�ORV�VLJXLHQWHV�UHVXOWDGRV�SDUD�HO�WDOXG�HQ�URFD���54'�� ��������SDUD�XQD�URFD�GH�FDOLGDG�([FHOHQWH���
< XQ�-Y�GH�������JULHWDV�P���%ORTXH�*UDQGHV����
505� ���SDUD�XQD�URFD�GH�FDOLGDG�PHGLD��
4  �������&DOLGDG�0HGLD���
605� ����GH�HVWDELOLGDG�QRUPDO���&ODVH�,,,���
FRQ�XQD�FRKHVLyQ�GH���±���03D��  �����������VHJ~Q�HVWLPDFLyQ�GH�%LHQLDZVNL��

&/$6(�,� 505�!���� 5RFD�PX\�EXHQD�
&/$6(�,,� ���505������ 5RFD�EXHQD��
&/$6(�,,,� ���505���� 5RFD�PHGLD�
&/$6(�,9� ���505���� 5RFD�PDOD��
&/$6(�9� 505����� 5RFD�PX\�PDOD�
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������0RGHOR�GH�HVWDELOLGDG�GHO�7~QHO��
� (O� PDFL]R� SRU� GRQGH� HVWD� SUR\HFWDGR� OD� HQWUDGD� GHO� W~QHO� HVWi� DJULHWDGR� HQ� WRGDV� ODV� GLUHFFLRQHV��
([LVWHQ�GRV��IDPLOLDV�GH�JULHWDV�IXQGDPHQWDOHV���VLVWHPD�,������������VLVWHPD�,,�����������(Q�HO�PDFL]R�HQ�
JHQHUDO� ODV� GLVWDQFLDV� HQWUH� JULHWDV� RVFLODQ� GH� ���� ±� ���� P�� IXQGDPHQWDOPHQWH�� HQ� VHJXQGR� OXJDU�
SUHGRPLQDQ�ODV�PHQRUHV�GH������P��(Q�ODV�]RQDV�PiV�PHWHRUL]DGDV�\�HQ�]RQDV�DOWHUDGDV�SRU�ODV�IDOODV��
OD�GLVWDQFLD�HQWUH�JULHWDV�SUHGRPLQDQWHV�HV�PHQRU�GH������P��/DV�FRQGLFLRQHV�GH�ODV�JULHWDV�YDQ�GHVGH�
RQGXODGDV±�UXJRVDV�D�OLVDV�±�UXJRVDV�HQ�ORV�DIORUDPLHQWRV��DVt�FRPR�HQ�VXEWHUUiQHR��
/DV�JULHWDV�VRQ�PHGLR�DELHUWDV�\�VX�DEHUWXUD�RVFLOD�HQWUH�����±�����PP��HO�UHOOHQR�SUHGRPLQDQWH�HV�GH�OD�
PLVPD�URFD�HQ�HVWH�FDVR�HV��VHUSHQWLQtWLFR��/DV�SDUHGHV�GH�ODV�JULHWDV�QR�SRVHHQ�DOWHUDFLyQ���
3DUD�OD�FRQVWUXFFLyQ�GHO�7~QHO�FXHQWD�FRQ�GRV�YDULDQWHV��
�
7DEODV�GH�ODV�YDULDQWHV�SUR\HFWDGDV�SDUD�OD�FRQVWUXFFLyQ���

9$5,(17(6��� ,1&/,1$&,Ï1�� 3(62� (63(&,),&2� 2�
'(1&,'$'�

)$0,/,$6� '(�

*5,(7$6�

$*8$�(1��

(/�7$/8'��

&RKHVLyQ�
iQJXOR��
�

� /D�SULPHUD�GLUHFFLyQ� � ��
���1:���

�  ����
&  ��.S�P����

� /D�VHJXQGD�GLUHFFLyQ����
���1:��

�

����
�

�����D������J�FP��

)�����������
)����������
)����������
)����������

�

���W�P�

�  ����
&  ��.S�P����
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7UD]DGR�GHO�W~QHO��9DULDQWH���

EJE DEL TÚNEL 26 ° 

)LJXUD��������7UD]DGR�GHO�HMH�GHO�W~QHO���
�

)LJXUD�����YDULDQWH������(VTXHPD�GH�OD�HQWUDGD�GHO�W~QHO��
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3DUD� OD� HYDOXDU� GHO� PDFL]R� URFRVR� � FRQ� YLVWD� D� OD� � FRQVWUXFFLyQ� GHO� W~QHO�� VH� � SXGR� REVHUYDU� SRU� HO��
SURJUDPD���8QZHGJH�������8QD�YLVXDOL]DFLyQ�PiV�GHWDOODGD�GH�ORV�HVIXHU]RV�GHO�PDFL]R�URFRVR�\�TXH��VXV�
UHVXOWDGRV�REWHQLGRV�SRU�SXQWRV�9HU�WDEOD���������
�
7DEOD����������)6�\�SHVR�GH�OD�FXxD�SDU�FDGD�SXQWR�TXH�LQIOX\HQ�HO�W~QHO�YDULDQWH����
� 3XQWR���� 3XQWR���� 3XQWR��� 3XQWR����� 3XQWR����
)6��� 1.996 ������ HVWDEOH� ������� 1.816 �
(O�3HVR�GH�
�OD�FXxD�

��������
7RQHODGDV�

243.28 

WRQHODGDV�
0.00 

WRQHODGDV�
0.041 

WRQHODGDV�
0.041�WRQHODGDV�

9$5,$17(����
EJE DEL TÚNEL 2º

77/342
44/86

71/290

)LJXUD��������7UD]DGR�GHO�HMH�GHO�W~QHO�
�
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)LJXUD����9DULDQWH������(VTXHPD�GH�OD�HQWUDGD�GHO�W~QHO��
�
7DEOD�����������)V�\�SHVR�GH�D�FXxD��SDU�FDGD�SXQWR�TXH�LQIOX\HQ�HO�W~QHO�YDULDQWH����

3XQWR���� 3XQWR���� 3XQWR���� 3XQWR����� 3XQWR����
)6�� 0.091� 0.812� 0.000� 7.757� 3.063�
(O�3HVR�GH�
�OD�FXxD�

344.784 

WRQHODGDV�
306.178 

WRQHODGDV�
0.004 

WRQHODGDV�
1.387 

WRQHODGDV�
1.387 

WRQHODGDV�

8QD� YH]� SURFHVDGR� ORV� UHVXOWDGRV� SRU� HO� SURJUDPD�8QZHGJH� ���� VH� SXGR� GHWHUPLQDU� TXH� GH� ODV� GRV�
YDULDQWHV���OD�GH�PHMRU�)6�HV�OD�YDULDQWH�XQR��DXQTXH�VROR�KD\�XQ�SXQWR�TXH��HVWD�SRU�GHEDMR�GHO�VLVWHPD�
JOREDO�������GH�)DFWRU�GH�6HJXULGDG��)V���/R�TXH��QRV�SHUPLWH�HV�DVHJXUDU�\�KDFH�PDV�VHJXUR�OD�HMHFXFLyQ�
GH� OD�REUD�\�HV�SRUTXH�FRUWD�OD�HVWUXFWXUD�GHO�PDFL]R�URFRVR�R�PHMRU�GLFKRV� ORV�HVIXHU]RV�TXH� OHV�GDQ�
RULJHQ�D�ODV�FXDWURV��IDPLOLDV�GH�JULHWDV�TXH�VX�GLUHFFLyQ�HV�1(��6(�\�6:��HO�HMH�GHO�W~QHO�SDUD�OD�YDULDQWH�
XQR� �HV�GH�GLUHFFLyQ����1:��\�GHVWDFDU�TXH�VHJ~Q�HO�SHVR�GH�� ORV�DFXxDPLHQWRV�TXH�VH�HMHUFHQ�HQ�HO�
W~QHO�FRPR�VH��GHWHUPLQD�HQ�ORV��PRGHORV���YDUtDQ��VHJ~Q�FRPR�HVWiQ�OD�XELFDFLyQ��GHO�WUD]DGR�GHO�HMH�GH�
OD�H[FDYDFLyQ�FRQ�UHVSHFWR�D�ORV�HVIXHU]RV�LQWHUQRV���SDUD�OD�YDULDQWH�XQR�HV�GH�PHQRU�SHVR�GH�ODV�FXxDV��
TXH� OD� YDULDQWH� GRV� FRPR� VH� REVHUYD� HO� ODV� WDEODV� ������� \� WDEOD� ��������� � � /R� TXH� QRV� SHUPLWH� HV�
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GHWHUPLQDU�TXH�SDUD�OD�HMHFXFLyQ�GH�OD�REUD�OD��YDULDQWH�XQD�HV�PiV�IDFWLEOH�TXH�OD�YDULDQWH�GRV�FRPR�VH�
REVHUYDQ�HQ� ORV�PRGHORV�\� WDEODV�� � WDPELpQ�SRU�PRWLYRV�TXH� WLHQH�PHMRU� IDFWRU�GH�VHJXULGDG� �)V��\�GH�
PHMRU�HVWDELOLGDG�GH�ODV�FXxDV�TXH�VRQ�SRU�ODV�GLVFRQWLQXLGDGHV�GH�ODV�JULHWDV�GHQWUR��GHO�PDFL]R�URFRVR�
TXH� XQD� YH]� � H[FDYDGR� HO� PDFL]R� HVWDV� GLVFRQWLQXLGDGHV� LQWHUQDV� SLHUGHV� HVWDELOLGDG� GRQGH� SXHGHQ�
RFXUULU�GHVSUHQGLPLHQWR�GH�EORTXH�GHQWUR�OD�H[FDYDFLyQ�TXH�SXHGHQ�RFDVLRQDU��GDxRV��VHYHURV�D�OD�REUD�\�
KDVWD�SHUGLGD�GH�YLGDV�KXPDQD����
�
&DOLGDG�JHRPHFiQLFD�GH�%LHQLDZVNL��SDUiPHWURV�GH�FODVLILFDFLyQ�GHO�505��FODVHV�,,,�OD��SDUD�HO�GHVDUUROOR�
GH�OD�H[FDYDFLyQ�VRQ��

�� H[FDYDFLyQ�±�����$YDQFH�\�GHVWUR]D��$YDQFH�GH������D��P���
�� %XORQDGR�����������%XORQDGR�VLVWHPiWLFR��/� ���±��P��6� ������±��P���
�� *XQLWDGR��������������±���FP�HQ�EyYHGD��FP�EDVWLDOHV�PD\DGR�HQ�EyYHGD�����

������7DOXG��HQWUDGD���
� (Q� HO� WDOXG� SRU� GRQGH� HVWD� SUR\HFWDGR� OD� HQWUDGD� GHO� W~QHO� HV� GH� JUDQ� GLPHQVLyQ� VX� DOWXUD� HV� GH����������
���PHWURV�DSUR[LPDGR�\�GH�DQFKR�HV�GH�XQRV�����D����PHWURV���OD�LQFOLQDFLyQ�GHO�FRUWH��FRQ�UHVSHFWy�D�
VX�EDVH�HV�GH�����HO�D]LPXW��GHO�PDFL]R�URFRVR�WLHQH�FRPR�GLUHFFLyQ����6(��OD�SUHVHQFLD�GH�ODV�DJXDV�
VXEWHUUiQHDV� HVWiQ� D� XQD� DOWXUD� GH� ���PHWURV� GHVGH� OD� EDVH�� � 8QDV� GH� ODV� FDUDFWHUtVWLFDV� TXH� WLHQH�
PDFL]R�URFRVR��HV�TXH�HVWD�FRPSXHVWD�SRU�XQD�VROD�/LWRORJtD�TXH�HQ�HVWH�FDVR�HV�VHUSHQWLQLWD��8QDV�GH�
ODV�FDUDFWHUtVWLFDV�TXH�WLHQH�HO�iUHD�HV�TXH�RFXUUHQ�DOJXQRV�PRYLPLHQWRV��(O�WLSR�GH�PRYLPLHQWR�TXH�VH�
GHVDUUROOD� HV� SRU� � GHVSUHQGLPLHQWR� GH� URFDV� D� SHTXHxDV� GLPHQVLRQHV� GRQGH� HV� XQ� PHFDQLVPR�
JHRGLQiPLFR�GHO�PDFL]R�URFRVR��(O�PHFDQLVPR�TXH�GRPLQD�HO�PRYLPLHQWR�HV�SRU�FDtGD�OLEUH�GH� OD�URFD��
/RV�UHVXOWDGRV�GHO�DQiOLVLV�GHO�WDOXG�HVWD�UHSUHVHQWDGR�PRGHORV��������\���������\��HQ�OD�ILJXUD����������
�
0RGHOR�GHO�WDOXG���

)LJXUD��������0RGHOR�GHO�WDOXG�HQ��'���������������������������)LJXUD��������PRGHOR�GHO�WDOXG�HQ��'���
�
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(VTXHPD�GHO�DQiOLVLV�GHO�WDOXG���
(Q�OD�ILJXUD��������GHWHUPLQDGR�SRU�HO�SURJUDPD�'LS��VH�SXHGH�GHWHUPLQDU�TXH�HO�WDOXG�SRU�GRQGH�VHUi�OD�
HQWUDGD�GHO�W~QHO�HVWD�DGHQWUH�GH�OD�FLUFXQIHUHQFLD�R�PHMRU�GLFKR�GHO�FRQR�TXH�HV�XQ�SDUiPHWUR�TXH�VH�
SXHGH�REWHQHU�GDWRV�GH�OD�HVWDELOLGDG�GHO�WDOXG�HQ�HVWH�FDVR�HO�WDOXG�HV�LQHVWDEOH�SRU�OD�UHODFLyQ�GH�TXH�HO�
iQJXOR�GH�IULFFLyQ�LQWHUQR�HV�PHQRU�TXH�HO�iQJXOR�GHO�WDOXG�HMHPSOR����

TALUD 62 / 132

F2- 71 / 290

F4 - 44 / 086

F1- 77 / 342

F3 - 38 / 253

)LJXUD���������
�
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3RU�HO�'LS�VH�SXGR�GHWHUPLQDU�TXH�HO�iQJXOR�GH�OD�URWXUD�GHO�SODQR�GHO�WDOXG�HV�PHQRU�TXH�HO�iQJXOR�GHO�
WDOXG�\�PHQRU�TXH�HO�iQJXOR�GH�UR]DPLHQWR�LQWHUQR�SRU�HMHPSOR�9HU�HQ�OD�ILJXUD����������
�

)LJXUD��������0RGHOR�GHO�WDOXG�WHQLHQGR�HQFXHVWD�ORV�iQJXOR�LQWHUQRV��
3RU�ORV�GDWRV�REWHQLGRV�HQ�OD�ILJXUD��������HQ�'LS��6H�GHWHUPLQR�TXH�HO� J  ������ W  ����\�HO�iQJXOR�GH�
IULFFLyQ�HV�  ����XQD�YH]�GHWHUPLQDGR�ORV�GDWRV�VH�SXHGH�GHFLU�TXH�FXDQGR��� J ��� W ���� HO�
WDOXG�HV�LQHVWDEOH���
7DEOD�������GHO�UHVXOWDGR�GHO�WDOXG���
7LSR�GH�URFD��

FODVH 'HVFULSFLyQ� 54'������������505�4 �������605� 0RGR�GH�IDOOR� 7LSR�GH�IDOOR� 3DUiPHWURV�GHO�WDOXG� )DFWRU�GH�VHJXULGDG�� �)V��

6HUSHQWLQLWD�IUHVFD��
,,,��

1R�KD\�VLJQRV�
YLVLEOHV�GH�
PDWHULDO�
0HWHRUL]DGR��
/D�URFD�WLHQH�
DOJXQDV�
JULHWDV�
PDQFKDGDV�GH�
y[LGRV�GH�)H�\�
DOJR�GH�
PDWHULDO�
PLORQtWLFR�GH�
DOWHUDFLyQ�
GH�]RQD�GH�
VL]DOODPLHQW��/D�
UHVLVWHQFLD�HV�
3DUHFLGD�D�OD�
URFD�IUHVFD��
0DV�GHO�����
HV�
5RFD���

54' ������������ 505 ������ 4 ���������� 605 ��������

&RQWURODGD�SRU�GLVFRQWLQXLGD��GHV��JULHWDV�HQ�ODV�URFDV�VHUSHQWLQL]DGD�V��FOLYDMH�\�HVTXLVWRVLGDG���HVWUXFWXUDO����-Y� �������JULHWDV�P��OR TXH�LQGLFD��
TXH�ORV�EORTXH�
GHO�PDFL]R�VRQ�
GH�JUDQGHV��
'LPHQVLyQ��

YXHOFRV�7DOXG�LQHVWDEOH��

$OWXUD����P�$QFKR�GHO�GHVOL]DPLHQWR�� ��P�/DUJR�GHO�GHVOL]DPLHQWR�� ��P��& ����±��03D�
 �����������

������LQHVWDEOH�
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������(O�SDSHO�TXH�MXHJD�OD�JHRPHFiQLFD�GH�URFD�SDUD�OD�GHIHQVD�VRQ��
8QRV�GH�ORV�DVSHFWRV�TXH�WLHQH�OD�JHRPHFiQLFD��FRPR�FLHQFLD�HV�OD�LPSRUWDQFLD�TXH�WLHQH�SDUD��HYDOXDU�
ORV� VXHORV� \� PDFL]RV� URFRVRV�� SDUD� OD� SUHSDUDFLyQ� GH� OD� GHIHQVD� HVWD� FLHQFLD� � WLHQH� XQRV� GH� ORV�
SULQFLSDOHV�IXQFLRQHV�SDUD�GHWHUPLQDU��ORV�VXHORV�\�VXEVXHORV�SRU�GRQGH�VH�UHDOL]DUDQ�HGLILFDFLRQHV�FRQ�
SURSyVLWRV� WDQWR�FLYLO�FRPR�PLOLWDUHV�\�VX�REMHWLYR�GH� OD�HYDOXDFLyQ�HV�SDUD�GHWHUPLQDU�VL�HQ�HO�iUHD�SRU�
GRQGH�VH�DUD� ODV�HGLILFDFLRQHV�QR�D\D� IHQyPHQRV�JHRGLQiPLFR�FRPR� VRQ� OD� VtVPLFD��GHVOL]DPLHQWR�GH�
URFD�R�GH�VXHORV��HQWUH�RWURV�����(Q�HVWH�WUDEDMR�GH�GLSORPD�VH�WUDWD�GH�XQD�FRQVWUXFFLyQ�GH�XQ��W~QHOHV�\�
TXH� OD�PLVPD�VH�FXPSOH�PHGLDQWH��HVWXGLR�JHRPHFiQLFR�SDUD�REWHQHU�UHVXOWDGRV�ItVLFR�PHFiQLFR�GH� OD�
URFD�\�D�OD�YH]�GHWHUPLQDU�VL�HV�IDFWLEOH�VX�FRQVWUXFFLyQ�PDV�VHJXUD�\�PDV�HFRQyPLFD���

������ (9$/8$&,Ï1�(&21Ï0,&$��
 
3DUD� ORJUDU� HO� YDORU� GH� ORV� WUDEDMRV� VH� XWLOL]y� HO� OLVWDGR� RILFLDO� GH� SUHFLRV� HPLWLGRV� SRU� HO�PLQLVWHULR� GH�
ILQDQ]DV�\�SUHFLRV��LQVWUXFFLyQ�1R����������� �/D�SUHVHQWH�LQYHVWLJDFLyQ�IXH�SURJUDPDGD�FRQ�ODV� WpFQLFDV�
PiV�PRGHUQDV� GH� SURFHVDPLHQWR� GLJLWDO� GH� OD� LQIRUPDFLyQ� QXPpULFD�� GH� LPDJHQ� \� GH� SRVLFLRQDPLHQWR�
JOREDO� �*36��� FRQ� XQ� YROXPHQ� PtQLPR� GH� WUDEDMR� TXH� DEDUDWD� ORV� FRVWRV�� GLVPLQX\H� ORV� WLHPSRV� GH�
HQWUHJD�\�D�VX�YH]�DXPHQWD�OD�FDOLGDG�GHO�SURGXFWR�WHUPLQDGR��/DV�WDEODV�FRQ�ORV�FRVWRV�HFRQyPLFRV�VH�
HQFXHQWUDQ�D�FRQWLQXDFLyQ�7DEOD����������������������������������������\�����������
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'(6&5,&&,Ð1������������������������������������� 7$%/$����������� &2672� 3$5$� �� 0/� '(�
5(9(67,0,(172�

&$17,'$'� '(� 0/� '(�
5(9(67,0,(172�

727$/� '(� *$6726� 325� 0/� '(�
5(9(67,0,(172�

&2672�'(�0$7(5,$/(6� �� �� ��
6,1*81,7�/���$);��$&(/(5$17(�� ������� ��� ����������
6,.$�),%(5�&+��������1%� �������� ��� ����������
6,.$�9,6&2&5(7(�(�����.*� ������� ��� ��������
6,.$�7$5'�����(�����.*� ������ ��� �������
+250,*21�����03$� ������� ��� ����������
',)(5(1&,$�'(�35(&,2�(1�(/�&(0(172� ������� ��� ��������
68%�727$/� � �� ����������
&RORFDFLyQ�GH�%XORQHV� �� �� �����������
3/$1&+$�$&�/�&�/,6$�'(���;���;�����00�3�3���������.*� ������� ���� ����������
78(5&$�0���� ������ ���� ��������
&(0(172�3����� ������ ���� ��������
%8/21�'(����00�'(�',$0�<������00�'(�/21*�� ������� ���� �����������
68%�727$/� �� �� �����������
*XQLWDMH�GH�6RVWHQLPLHQWR�F�ILEUD��KDVWD���FP�� �� �� ��
6,1*81,7�/���$);��$&(/(5$17(�� ������� ���� ����������
6,.$�),%(5�&+��������1%� ������� ���� ����������
6,.$�9,6&2&5(7(�(�����.*� ������ ���� ��������
6,.$�7$5'�����(�����.*� ������ ���� ��������
+250,*21�����03$� ������� ���� ����������
',)(5(1&,$�'(�35(&,2�(1�(/�&(0(172� ������� ���� ����������
68%�727$/� �� �� �����������
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD����FP�� �� �� ��
6,1*81,7�/���$);��$&(/(5$17(�� ������� ��� ����������
6,.$�),%(5�&+��������1%� �������� ��� �����������
6,.$�9,6&2&5(7(�(�����.*� ������� ��� ��������
6,.$�7$5'�����(�����.*� ������ ��� ��������
+250,*21�����03$� ������� ��� ����������
',)(5(1&,$�'(�35(&,2�(1�(/�&(0(172� ������� ��� ����������
68%�727$/� �� �� �����������
�727$/�� �� �� �����������
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'(6&5,&&,Ï1����������������������������7$%/$��������� &2672� 3$5$� �� 0/� '(�
5(9(67,0,(172�

&$17,'$'� '(� 0/� '(�
5(9(67,0,(172�

727$/� '(� *$6726� 325� 0/� '(�
5(9(67,0,(172�

&2672�'(�0$12�'(�2%5$�  
Gunitaje estructural c/fibra (hasta 10 cm)    
AYUDANTE DE CONSTRUCCION DEL GRUPO SALARIAL II $15,48 17 $263,16 
AYUDANTE DE ALPINISTA DEL GRUPO SALARIAL IX $15,48 17 $263,16 
ELECTRICISTA INSTALADOR DEL GRUPO SALARIAL IV $15,76 17 $267,92 
ESPECIALISTA ALPINISTA DEL GRUPO SALARIAL XII $20,68 17 $351,56 
PLOMERO DEL GRUPO SALARIAL V $16,92 17 $287,64 
SOLDADOR DEL GRUPO SALARIAL VI $15,76 17 $267,92 
GUNITADOR DEL GRUPO SALARIAL VII $15,76 17 $267,92 68%�727$/�� ��  ����������
Colocación de Bulones    
AYUDANTE DE CONSTRUCCION DEL GRUPO SALARIAL ii $4,90 206 $1.009,40 
ALBANIL DEL GRUPO SALARIAL V $5,35 206 $1.102,10 
ELECTRICISTA INSTALADOR DEL GRUPO SALARIAL IV $6,54 206 $1.347,24 
PLOMERO DEL GRUPO SALARIAL V $4,90 206 $1.009,40 
SOLDADOR DEL GRUPO SALARIAL VI $4,98 206 $1.025,88 68%�727$/�� ��  ����������
Gunitaje estructural c/fibra (hasta 7 cm)    
AYUDANTE DE CONSTRUCCION DEL GRUPO SALARIAL II $15,48 103 $1.594,44 
AYUDANTE DE ALPINISTA DEL GRUPO SALARIAL IX $15,48 103 $1.594,44 
ELECTRICISTA INSTALADOR DEL GRUPO SALARIAL IV $15,76 103 $1.623,28 
ESPECIALISTA ALPINISTA DEL GRUPO SALARIAL XII $20,68 103 $2.130,04 
PLOMERO DEL GRUPO SALARIAL V $16,92 103 $1.742,76 
SOLDADOR DEL GRUPO SALARIAL VI $15,76 103 $1.623,28 
GUNITADOR DEL GRUPO SALARIAL VII $15,76 103 $1.623,28 68%�727$/�� ��  �����������
Gunitaje estructural c/fibra (hasta 10 cm)    
AYUDANTE DE CONSTRUCCION DEL GRUPO SALARIAL II $15,48 86 $1.331,28 
AYUDANTE DE ALPINISTA DEL GRUPO SALARIAL IX $15,48 86 $1.331,28 
ELECTRICISTA INSTALADOR DEL GRUPO SALARIAL IV $15,76 86 $1.355,36 
ESPECIALISTA ALPINISTA DEL GRUPO SALARIAL XII $20,68 86 $1.778,48 
PLOMERO DEL GRUPO SALARIAL V $16,92 86 $1.455,12 
SOLDADOR DEL GRUPO SALARIAL VI $15,76 86 $1.355,36 
GUNITADOR DEL GRUPO SALARIAL VII $15,76 86 $1.355,36 68%�727$/�� ��  ����������
727$/��  �����������
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&2672�3520(',2�325�$&7,9,'$'�352'8&7,9$�'(�5(9(67,0,(172��������������������������������7$%/$���������
'(6&5,&&,Ð1�� &2672� 3$5$� �� 0/� '(�

5(9(67,0,(172�
&$17,'$'� '(� 0/� '(�
5(9(67,0,(172�

727$/� '(� *$6726� 325� 0/� '(�
5(9(67,0,(172�

&2672�'(�862�'(�(48,32� �
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD����FP�� �
%20%$�'(�+250,*21�(/(&75,&$�'(����0��+�'(�&$3$&,'$'� ������� ��� ��������
75$&725�$*5,&2/$�+$67$����+3� ����� ��� ��������
&$0,21�+250,*21(5$�'(�����0�� ������� ��� ��������
&2035(625�'(�$,5(�029,/������0��0,1� ������� ��� ��������
62/'$'25�(/(&75,&2�325�02725���������$03(5(6�6�-251$/� ������ ��� �������
68%�727$/�� �� �� ����������
&RORFDFLyQ�GH�%XORQHV� �
0$4�%$55(1�6�1(80���%5$=26���������0/�0,1� ������� ���� �����������
,1<(&725�'(�&(0(172�325�$,5(�����0��+25$� ������� ���� ����������
75$&725�$*5,&2/$�+$67$����+3� ������� ���� ����������
&2035(625�'(�$,5(�029,/������0��0,1� ������� ���� ����������&2035(625�'(�$,5(�(67$&�(/(&7�'(������0��0,1�PRG�����($� ������� ���� ����������
62/'$'25�(/(&75,&2�325�02725���������$03(5(6�6�-251$/� ������ ���� ��������
68%�727$/�� �� �� �����������
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD���FP�� �
%20%$�'(�+250,*21�(/(&75,&$�'(����0��+�'(�&$3$&,'$'� ������� ���� ����������
75$&725�$*5,&2/$�+$67$����+3� ����� ���� ��������
&$0,21�+250,*21(5$�'(�����0�� ������� ���� ����������
&2035(625�'(�$,5(�029,/������0��0,1� ������� ���� ����������
62/'$'25�(/(&75,&2�325�02725���������$03(5(6�6�-251$/� ������ ���� ��������
68%�727$/�� �� �� ����������
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD����FP�� �
%20%$�'(�+250,*21�(/(&75,&$�'(����0��+�'(�&$3$&,'$'� ������� ��� ����������
75$&725�$*5,&2/$�+$67$����+3� ����� ��� ��������
&$0,21�+250,*21(5$�'(�����0�� ������� ��� ����������
&2035(625�'(�$,5(�029,/������0��0,1� ������� ��� ����������
62/'$'25�(/(&75,&2�325�02725���������$03(5(6�6�-251$/� ������ ��� ��������
68%�727$/�� �� �� ����������
727$/�� � �����������
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9$/25�'(�352'8&&,21�727$/�325�$&7,9,'$'�352'8&7,9$�'(�5(9(67,0,(172��������������������������������7$%/$���������
'(6&5,&&,Ð1��

9$/25� '(� 352'8&&,21�
727$/� 3$5$� �� 0/� '(�
5(9(67,0,(172�

&$17,'$'� '(� 0/� '(�
5(9(67,0,(172�

727$/�'(�*$6726�325�0/�'(�
5(9(67,0,(172�

*XQLWDMH�GH�6RVWHQLPLHQWR�F�ILEUD��KDVWD���FP��0/� �������� ���� �����������
&RORFDFLyQ�GH�%XORQHV� �������� ���� ������������
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD����FP�� �������� ��� �����������
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD���FP�� �������� ��� �����������

727$/� ��������� ����� ������������

&2672�727$/�325�$&7,9,'$'�352'8&7,9$�'(�5(9(67,0,(172�������������������������������������������������������������7$%/$����������
'(6&5,&&,Ð1�� &2672� 3$5$� �� 0/� '(�

5(9(67,0,(172�
&$17,'$'� '(� 0/� '(�
5(9(67,0,(172�

727$/� '(� *$6726� 325� 0/� '(�
5(9(67,0,(172�

&2672�'(�0$7(5,$/(6� �� �� ��
*XQLWDMH�GH�6RVWHQLPLHQWR�F�ILEUD��KDVWD����FP��0/� ���������� ����������� �����
&RORFDFLyQ�GH�%XORQHV� ����������� ������������ �����
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD���FP�� ����������� ������������ �����
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD����FP�� ����������� ������������ �����
68%�727$/�� ����������� ������������ �����
&2672�'(�0$12�'(�2%5$� �� �� ��
*XQLWDMH�GH�6RVWHQLPLHQWR�F�ILEUD��KDVWD���FP��0/� ���������� ����������� �����
&RORFDFLyQ�GH�%XORQHV� ���������� ������������ �����
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD���FP�� ����������� ������������ �����
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD����FP�� ���������� ������������ �����
68%�727$/�� ����������� ������������ �����
&2672�'(�862�'(�(48,32� �� �� ��
*XQLWDMH�GH�6RVWHQLPLHQWR�F�ILEUD��KDVWD����FP��0/� ���������� ����������� �����
&RORFDFLyQ�GH�%XORQHV� ����������� ������������ �����
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD���FP�� ���������� ������������ �����
*XQLWDMH�HVWUXFWXUDO�F�ILEUD��KDVWD����FP�� ���������� ������������ �����
68%�727$/�� ����������� ������������ �����
&2672�727$/��'(�/$�$&7,9,'$'�'(�6267(1,0,(172� ������������ �������������� ��
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(V�QHFHVDULR�UHFDOFDU�TXH�HQ�OD�DFWXDOLGDG��ORV�FiOFXORV�VH�UHDOL]DQ�FRQVLGHUDQGR�WRGRV�ORV�WUDPRV��GHO�W~QHO�FRQ�XQ�HVSHVRU�GH���FP��'H�HVWD�PDQHUD��DO�DVXPLU�HO�FRVWR�
XQLWDULR�SDUD�XQ�HVSHVRU�GH���FP�SDUD�ORV����P�GHO�W~QHO��VH�REWLHQH�XQ�FRVWR�WRWDO�GH��������������
3RU�WDQWR��DO�GLIHUHQFLDU�ORV�WUDPRV�HQ��FP�\����FP��GH�HVSHVRU��H�LQFOXLUORV�HQ�OD�YDORUDFLyQ�HFRQyPLFD��VH�ORJUD�DKRUUDU��������������
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&21&/86,21(6�
�
&RQ� OD� UHDOL]DFLyQ� GH� HVWD� LQYHVWLJDFLyQ� GHO�PDFL]R� VH� KDQ�REWHQLGRV� � UHVXOWDGRV� LPSRUWDQWHV� DVt� FRPR� OD�
RULHQWDFLyQ�GHO�WUDEDMR�IXWXUR��TXH�HQ�FRQFOXVLyQ��GH�OD�HWDSD�SUHOLPLQDU�VH�SXHGH�HVWDEOHFHU��
� $�SDUWLU�GH�ORV�DQiOLVLV�GHO�DJULHWDPLHQWR�VH�GHWHUPLQDURQ�SRU�'LS�YHUVLyQ�±���TXH��HQ�iUHD�GH�HVWXGLR�KD\�
FXDWUR�IDPLOLD�GH�JULHWDV��FRQ�GLUHFFLyQ�������������6:�������6(�\�����1(���
3RU� ORV� DQiOLVLV� JHRWpFQLFRV� GHO� PDFL]R� HVWiQ� JREHUQDGRV� SRU� ODV� HVWUXFWXUD� JHROyJLFDV� \� SRU� � ODV�
SURSLHGDGHV� ItVLFDV� �� � PHFiQLFD� H[LVWHQWHV�� GRQGH� RFXUUHQ� SRU� PHFDQLVPRV� GH� URWXUDV� D� WUDYpV� GH� XQD�
VXSHUILFLH�GHILQLGDV�SRU�WRSRORJtD�GH�ORV�PRYLPLHQWRV�URWDFLRQDOHV��SODQDUHV��GRQGH�HO�PDFL]R�MXHJD�XQ�SDSHO�
SUHGRPLQDQWH���
'H�DFXHUGR� D� OD� HYDOXDFLyQ� GH� HVWDELOLGDG� SRU� FODVLILFDFLyQ� GHO�PDFL]R� URFRVR� SRU�3/$067520� 4�GH�

%$5721��FODVLILFDFLyQ�GH�%,(1,$:6.�\�SRU�OD�605�520$1��VH�SXHGR�GHPRVWUDU�TXH�OD��URFD��HV�H[FHOHQWH�
SRU�ORV�UHVXOWDGRV��\�HO�HVWDGR�GHO�PDFL]R��SRU�HO�4��505�\�605�OD�URFD�HV�GH�&DOLGDG�0HGLD��
3RU�ORV�GDWRV�REWHQLGRV�SRU�ORV�PRGHORV�GHO�7~QHO�VH�SXHGH�HMHFXWDU�OD�FRQVWUXFFLyQ�GH�REUD�VXEWHUUiQHD�SRU�
OD�YDUtDWH�XQR��SHUR�WHQLHQGR�HQ�FXHQWD�TXH�HO�WDOXG�SRU�GRQGH�HVWD�OD�HQWUDGD�GHO�W~QHO��HV�LQHVWDEOH������
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RECOMENDACIONES 
�

�� 6HJXLU�UHDOL]DQGR��GH�ORV�HVWXGLRV�JHRPHFiQLFRV�SDUD�WRGR�HO�WUDPR�GHO�W~QHO���
�� 5HDOL]DU�SHUIRUDFLyQ�FRQ�WRPD�GH�WHVWLJR�SDUD�OD�HYDOXDFLyQ�JHRPHFiQLFD��
�� 'HOLPLWDU�ODV�HVWUXFWXUDV�TXH�VH�HQFXHQWUDQ�HQ�WRGR�HO�PDFL]R�URFRVR���
�� 5HDOL]DU�HVWXGLRV�SDUD�DVHJXUDU�OD�HVWDELOLGDG�GHO�WDOXG�SRU�GRQGH�VHUi�OD�HQWUDGD�GHO�W~QHO����

�
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5()(5(1&,$6�%,%/,2*5$),&$6�
 

%,%/,2*5$)Ì$�
�� $/0$*(5��<�� $QiOLVLV�GH�HVWDELOLGDG�GH�WDOXGHV�D�SDUWLU�GH�OD�HYDOXDFLyQ�JHRPHFiQLFD�GHO�PDFL]R�

URFRVR��7HVLV�GH�PDHVWUtD��,600�'HSDUWDPHQWR�GH�JHRORJtD������������S��
�� $/0$*8(5�<���(VWDELOLGDG�GH� WDOXGHV�HQ�HO�PDFL]R� URFRVR�VHUSHQWtQL]DGD�GHO� WHUULWRULR�GH� �0RD��

&XUVR�,EHURDPHULFDQR�GH�$SOLFDFLRQHV�*HRPHFiQLFDV�\�*HRDPELHQWDOHV�DO�'HVDUUROOR�6RVWHQLEOH��GH�
OD�0LQHUtD��(GLFLRQHV�3DQRUDPD�PLQHUR� ���±����S�����������

�� $%$/26�� %� $SOLFDFLyQ� GH� OD� IXQFLyQ� GHO� DXWR� FRUUHODFLyQ� DO� DQiOLVLV� HVWUXFWXUDO� GH� � ORV� PHGLRV�
ILVXUDGRV��%ROHWtQ�*HROyJLFR�\�0LQHUR� 3iJ�����9RO�������1R�����0D\R�±�-XQLR��������

�� $/)$52��6��-��0��$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��������

�� $<$/$��&��)��-��0DQXDO�GH�LQJHQLHUtD�GH�WDOXGHV� ,QVWLWXWR�7HFQROyJLFR�*HRPLQHUR�GH�(VSDxD��������
�� $/0(,'$��1��9DORUDFLyQ�GH�OD�HVWDELOLGDG�GH�OD�0LQD�0HUFHGLWDV� 7UDEDMR�GH�'LSORPD��&XED��������
�� %/$1&2��7��5��0HFiQLFD�GH�URFDV� 2ULHQWH��&XED���������
�� %/$1&2�� 7�� 5� (VWXGLR� GH� OD� HVWDELOLGDG� \� OD� SUHVLyQ�PLQHUD� HQ� ODV� H[FDYDFLRQHV� VXEWHUUiQHDV�

(FXDGRU��8QLYHUVLGDG�1DFLRQDO�GH�/RMD��������
�� %/$1&2�� 7�� 5� (OHPHQWRV� GH� OD� PHFiQLFD� GH� ORV� PHGLRV� URFRVR�� /D� +DEDQD�� )pOL[� 9DUHOD�� ��

��������S��
��� %/$1&2��7��5� (ODERUDFLyQ�GH� ORV�SULQFLSDOHV�FULWHULRV�SDUD�JDUDQWL]DU�HO� HPSOHR�GH� ORV�HVSDFLRV�

VXEWHUUiQHRV� GHVSXpV� GH� FRQFOXLGD� VX� H[SORWDFLyQ� HQ� ODV� FRQGLFLRQHV� GH� &XED� 7HVLV� 'RFWRUDO��
������

��� %/$1&2��7��5�<�0��3��&$57$<$��(VWLPDFLyQ�GH� OD� UHVLVWHQFLD�GH� ODV� URFDV��0LQHUtD�\�*HRORJtD�
������9RO��,�1R�����

��� %/$1&2�� 7�� 5�� HW�� DO�� 9DORUDFLyQ� GH� OD� HVWDELOLGDG� GH� ODV� H[FDYDFLRQHV� D� SDUWLU� GHO� FULWHULR� GH�
IRUPDFLyQ�\�GLPHQVLRQHV�GH�XQD�]RQD�GH�GHIRUPDFLyQ�LQHOiVWLFD�HQ�VX�FRQWRUQR��&HQWUR�QDFLRQDO�GH�
LQIRUPDFLRQHV�JHROyJLFDV��,QVWLWXWR�GH�*HRORJtD�\�3DOHRQWRORJtD��0HPRULDV�,,,�&RQJUHVR�&XEDQR�GH�
*HRORJtD�\�0LQHUtD� /D�+DEDQD��&XED��������S������

��� %/$1&2��0��-��-��352(1=$��7HUUHQRV�WHFWRQRHVWUDWLJUiILFRV�HQ�&XED�2ULHQWDO��0LQHUtD�\�*HRORJtD�
1R����9RO��;,��������

��� %2&.��+� ,QWURGXFFLyQ�D�OD�PHFiQLFD�GH�ORV�PDFL]RV�URFRVRV� 0LU��0RVF~�������
��� %25,629��$��$��0HFiQLFD�GH�URFDV�\�GH�ORV�0DFL]RV� 1LHGUD��0RVF~��������
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��� %25*(6��&��-��&iOFXOR�HFRQyPLFR�GH� ODV�YDULDQWHV�GH�VRVWHQLPLHQWR�GH� ORV� W~QHOHV�SRSXODUHV�GHO�
PXQLFLSLR�0RD� 7UDEDMR�GH�'LSORPD��,600$1-��������

��� &$57$<$��3��0��&DUDFWHUL]DFLyQ�JHRPHFiQLFD�GH�PDFL]R�URFRVRV�HQ�ODV�REUDV�VXEWHUUiQHDV�GH�OD�
UHJLyQ�RULHQWDO�GHO�SDtV��7HVLV�HQ�RSFLyQ�DO�JUDGR�FLHQWtILFR�GH�GRFWRU�HQ�FLHQFLDV�WpFQLFDV����±��S���

��� &$57$<$��3��0��&DUDFWHUL]DFLyQ�JHRPHFiQLFD�GH�ORV�PDFL]RV�URFRVRV�GH�OD�PLQD�0HUFHGLWD�>7HVLV�
GH�0DHVWUtD@��,600$1-����������K��

��� &$57$<$�� 3�� 0�� 5� �%/$1&2��0RGHORV� JHRPHFiQLFRV� GHO� PDFL]R� URFRVR� HQ� OD� PLQD� GH� FURPR�
0HUFHGLWDV��0LQHUtD�\�*HRORJtD� ;9,����������S��������

��� &$57$<$��3��0�<�5��%/$1&2��&DUDFWHUL]DFLyQ�JHRPHFiQLFD�GH�ORV�PDFL]RV�URFRVRV�GH�DOJXQDV�
PLQDV�\�W~QHOHV�VXEWHUUiQHRV�GH�OD�UHJLyQ�RULHQWDO�GHO�SDtV��0HPRULDV�³3ULPHU�6LPSRVLR�,QWHUQDFLRQDO�
OD� JHRGHVLD� \� ODV�*HRPHFiQLFDV� $SOLFDGDV� D� OD� &RQVWUXFFLyQ� &LXGDG� GH� OD� +DEDQD�� &XED�� �����
���S�������

��� &$57$<$��3��0��%/$1&2��7��5� ,QIRUPHV�,QJHQLHUR�±�*HROyJLFRV�\�YDORUDFLyQ�GH�HVWDELOLGDG�GH�ORV�
W~QHOHV�SRSXODUHV�GHO�PXQLFLSLR�0RD� (VWDGR�0D\RU�0XQLFLSDO�GH�OD�'HIHQVD�&LYLO�±�0RD��������

��� &$6752��2� 0HFiQLFD�GH�URFDV�DSOLFDGD�D�OD�FRQVWUXFFLyQ��&LHQWtILFR�WpFQLFD��/D�+DEDQD��������
��� &2%,(//$��5�� -�� 52'5Ì*8(=�� -� <� &$0326��0� 3RVLFLyQ� GH�&XED�2ULHQWDO� HQ� OD� JHRORJtD� GHO�

FDULEH��0LQHUtD�\�*HRORJtD��9RO����������S��������
��� &$0326��0� (VWUXFWXUD�GH�ODV�RILROLWDV�GH�&XED�2ULHQWDO��)RQGR�JHROyJLFR��,600$1-��������
��� &2/(&7,92� '(� $8725(6� ,QIRUPH� LQJHQLHUR� JHROyJLFR�� 7UDVYDVH� (VWH� ±� RHVWH� �0HORQHV� ±�

VDEDQLOOD���7~QHO�*XDUR�±�0DQDFDO��(PSUHVD�GH�3UR\HFWRV�H�,QYHVWLJDFLRQHV�GHO�0,1)$5�±�+ROJXtQ��
����D��(��&��0��1R������

��� &2/(&7,92� '(� $8725(6� ,QIRUPH� LQJHQLHUR� JHROyJLFR�� 7UDVYDVH� (VWH� ±� RHVWH� �0HORQHV� ±�
VDEDQLOOD���7~QHO�0XOD�����%DWLVWD��(PSUHVD�GH�3UR\HFWRV�H� ,QYHVWLJDFLRQHV�GHO�0,1)$5�±�+ROJXtQ�
�(��&��0��1R��������E��

��� &2/(&7,92� '(� $8725(6�� ,QIRUPH� LQJHQLHUR� JHROyJLFR�� 7UDVYDVH� (VWH� ±� RHVWH� �0HORQHV� ±�
VDEDQLOOD���7~QHO�%XHQDYHQWXUD��(PSUHVD�GH�3UR\HFWRV�H�,QYHVWLJDFLRQHV�GHO�0,1)$5�±�+ROJXtQ��(��
&��0��1R��������F��

��� &2/(&7,92� '(� $8725(6�� ,QIRUPH� LQJHQLHUR� JHROyJLFR�� 7UDVYDVH� (VWH� ±� RHVWH� �0HORQHV� ±�
VDEDQLOOD���7~QHO�&DVWH\DQRV� ���±�-XOLD����(PSUHVD�GH�3UR\HFWRV�H� ,QYHVWLJDFLRQHV�GHO�0,1)$5�±�
+ROJXtQ��(��&��0��1R���������G��

��� &2/(&7,92� '(� $8725(6� (VWXGLR� GH� IDFWLELOLGDG� SDUD� HO� GHVDUUROOR� HFRQyPLFR� \� FRQVWUXFWLYR�
LQWHJUDO�GH�OD�&LXGDG�GH�+ROJXtQ��(PSUHVD�GH�3UR\HFWRV�H�,QYHVWLJDFLRQHV�GHO�0,1)$5�±�+ROJXtQ��(��
&��0��1R�����������

��� &2/(&7,92�'(�$8725(6� ,QIRUPH�,QJHQLHUR�JHROyJLFR��0LQD�0HUFHGLWDV��&XED������D���
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��� &2/(&7,92�'(�$8725(6� )ROOHWR�)RUPDFLRQHV�*HROyJLFDV�GH�&XED�2ULHQWDO��'HSDUWDPHQWR�GH�
*HRORJtD�±�%D\DPR��&,70$������E��

��� &27,//$��52'5Ì*8(=��0�2��%$1.:,7=��HW� DO� &LQHPiWLFD�QHRWHFWyQLFD�GH�&XED�2ULHQWDO�5HY��
6RF��*HROyJLFD�GH�(VSDxD����������������������������

��� &253$6�� 7�� $� (VWXGLR� JHRPHFiQLFR� GH� ORV� PDFL]RV� URFRVRV� PHGLDQWH� OD� DSOLFDFLyQ� GH� OD�
SUR\HFFLyQ�HVWHUHRJUiILFD��0HPRULDV�³3ULPHU�6LPSRVLR�,QWHUQDFLRQDO� OD�JHRGHVLD�\� OD�*HRPHFiQLFD�
$SOLFDGDV�D�OD�&RQVWUXFFLyQ� &LXGDG�GH�OD�+DEDQD��&XED�������S��������

��� &2175(5$6��%��0��(VWXGLR�GH� OD� WHFQRORJtD�GH�VRVWHQLPLHQWR�GH� ORV� W~QHOHV�GHO� WUDVYDVH�(VWH�±�
2HVWH��>7UDEDMR�GH�'LSORPD@��������,600$1-�����K���

��� &5(632��&��(��$QiOLVLV�HVWUDWLJUiILFR�GHO�2OLJRFHQR�HQ�FXED�RULHQWDO��7HVLV�GH�0DHVWUtD��,600$1-��
�������K��

��� &58=$7$��$��HW��DO� 7UDVYDVH�&DQH\�±�*LOEHUW��,QIRUPH�LQJHQLHUR�JHROyJLFR�UHJLRQDO�EiVLFR��(VFDOD�
����������8QLGDG�%iVLFD�GH�3UR\HFWRV�H�,QYHVWLJDFLRQHV�GHO�0,1)$5�±�0D\DUt�±�+ROJXtQ��(��&��0��
1R���\������������

��� &8672',2��(��HW��DO� +LGURORJtD�VXEWHUUiQHD��2PHJD��������
��� '(�-(6Ó6��5��0� ,QIRUPH�GH�HVWXGLR�GH�HVWDELOLGDG�GHO�W~QHO�&DQH\�±�*LOEHUW�±�%RFD�1R�����(PSUHVD�

GH�3UR\HFWRV�H�,QYHVWLJDFLRQHV�GHO�0,1)$5�±�+ROJXtQ��(��&��0��1R�����������
��� '(� 0,*8(/� )(51É1'(=�� &2167$17,12� ³3ULQFLSDOHV� 0DFL]RV� +LGURJHROyJLFRV� GH� &XED�

2ULHQWDO´��)RQGR�JHROyJLFR��'HSDUWDPHQWR�GH�JHRORJtD��,6000��)HEUHUR�GH�������
��� 6(5$��5��<��(VWXGLRV� LQJHQLHUR�JHROyJLFR� UHJLRQDO�SDUD� OD� FRQVWUXFFLyQ�GH� ODV�REUDV�GHO� WUDVYDVH�

(67(��2(67(�� 7UDEDMR�GH�GLSORPD����,600$1-���-XOLR�GHO������������S���
��� 3$/$&,26��9��$��$QiOLVLV�GH�HVWDELOLGDG�GH�ODGHUDV��D�SDUWLU�GH�OD�HYDOXDFLyQ�HVWUXFWXUDO�GHO�PDFL]R�

URFRVR�VHUSHQWLQL]DGR�HQ�HO�WHUULWRULR�GH�0RD� 7UDEDMR�GH�GLSORPD��,600��-XOLR�GHO����������±���S��
�
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$QH[RV�� ���0HGLFLRQHV�GH�\DFHQFLD�GHO�PDFL]R�URFRVR���
�

No Buzamiento Acimut Apertura(mm) Espaciamiento(cm) Longitud(m) Relleno Agua Observación Superficie 
1 270 42 0,5 65 1,74 arcilla no espejo Fricc. rugosa 
2 0 56 10 17 4 arcilla no espejo Fricc. rugosa 
3 320 84 50 60 2 Roca. Trit. no espejo Fricc. rugosa 
4 20 62 0 71 3 no no espejo Fricc. rugosa 
5 324 84 0,5 35 2 Roca. Trit. no espejo Fricc. liso 
6 30 20 0,2 50 3 no no espejo Fricc. liso 
7 344 84 0,5 80 1 no no espejo Fricc. rugosa 
8 233 82 5 90 2 arcilla no espejo Fricc. rugosa 
9 262 60 0,8 27 0,5 arcilla no espejo Fricc. liso 
10 243 40 10 77 4 Roca. Trit. no espejo Fricc. liso 
11 350 70 0 15 0,4 no no espejo Fricc. liso 
12 272 53 0 15 0,4 no si espejo Fricc. liso 
13 282 40 0 60 0,2 no no espejo Fricc. liso 
14 300 80 20 70 3 Roca. Trit. si espejo Fricc. liso 
15 340 60 0 45 0,4 no si espejo Fricc. ondulada 
16 274 40 10 50 0,8 Roca. Trit. si espejo Fricc. liso 
17 340 80 0 67 0,5 no no espejo Fricc. liso 
18 290 72 0 81 2 no no espejo Fricc. suave 
19 260 30 10 25 3 arcilla si espejo Fricc. liso 
20 320 90 0,5 30 1 arcilla no espejo Fricc. liso 
21 299 24 0,3 60 3 no no espejo Fricc. liso 
22 306 90 0 55 0,4 no no espejo Fricc. ondulada 
23 320 79 0,2 59 0,2 no no espejo Fricc. rugosa 
24 270 34 0 38 3 no si espejo Fricc. liso 
25 284 34 11 47 1,75 no si espejo Fricc. rugosa 
26 290 54 0 58 2 no no espejo Fricc. liso 
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No Buzamiento Acimut Apertura(mm) Espaciamiento(cm) Longitud(m) Relleno Agua Observación Superficie 

27 250 44 0,5 70 2 arcilla si espejo Fricc. rugosa 

28 300 90 0,5 14 1 no no espejo Fricc. rugosa 

29 50 56 0 25 3 no si espejo Fricc. liso 

30 290 90 0 56 0,5 no no espejo Fricc. liso 

31 296 75 0 38 1 no no espejo Fricc. liso 

32 249 40 0 68 0,5 no si espejo Fricc. rugosa 

33 300 90 0,1 40 0,35 no no espejo Fricc. liso 

34 230 30 0 70 4 no si espejo Fricc. liso 

35 71 54 0 44 0,3 no si espejo Fricc. liso 

36 62 22 0 30 1,5 no si espejo Fricc. liso 

37 340 80 0,5 60 2,5 arcilla no espejo Fricc. liso 

38 262 72 0,2 44 3 Roca. Trit. si espejo Fricc. rugosa 

39 60 66 3,5 14 2 arcilla si espejo Fricc. liso 

40 70 89 0 75 4 no si espejo Fricc. ondulada 

41 2 83 20 28 3 arcilla si espejo Fricc. ondulada 

42 338 70 10 57 3 arcilla si espejo Fricc. rugosa 

43 80 48 20 10 5 arcilla si espejo Fricc. suave 

44 0 54 10 40 1,5 arcilla si espejo Fricc. suave 

45 90 38 20 25 4 arcilla si espejo Fricc. ondulada 

46 10 68 0,9 36 1,2 arcilla no espejo Fricc. ondulada 

47 290 72 20 45 2 arcilla si espejo Fricc. suave 

48 110 40 0,6 75 2,5 no no espejo Fricc. liso 
49 222 60 30 25 5 Roca. Trit. si espejo Fricc. liso 

50 0 80 0,2 75 1,5 arcilla no espejo Fricc. rugosa 

51 230 29 0 30 3 no si espejo Fricc. ondulada 

$QH[RV�����
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No Buzamiento Acimut Apertura(mm) Espaciamiento(cm) Longitud(m) Relleno Agua Observación Superficie
52 330 40 0,1 50 4 arcilla no espejo Fricc. liso 
53 52 50 20 68 1,05 arcilla no espejo Fricc. ondulada 
54 320 90 0,3 38 5 arcilla si espejo Fricc. liso 
55 100 30 0,2 28 1 arcilla si espejo Fricc. liso 
56 0 88 0,5 14 2 no si espejo Fricc. liso 
57 252 52 10 18 6 Roca. Trit. si espejo Fricc. liso 
58 278 70 0,5 25 1 arcilla no espejo Fricc. rugosa 
59 296 72 0 34 1,2 no no espejo Fricc. ondulada 
60 10 60 0,2 51 2 arcilla si espejo Fricc. ondulada 
61 322 80 0 75 2 no no espejo Fricc. ondulada 
62 298 61 0,2 80 2 arcilla si espejo Fricc. liso 
63 348 78 0,1 60 2 no no espejo Fricc. ondulada 
64 230 62 0,5 10 1 arcilla si espejo Fricc. ondulada 

$QH[RV����
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No Buzamiento Acimut Apertura(mm) Espaciamiento(cm) Longitud(m) Relleno Agua Observación Superficie 
65 336 62 20 0,6 6 Roca. Trit. no espejo Fricc. ondulada 
66 50 30 2,5 25 6 no si espejo Fricc. ondulada 
67 324 90 0,5 38 1 arcilla si espejo Fricc. rugosa 
68 250 50 3,7 45 5 arcilla si espejo Fricc. suave 
69 318 90 20 49 2 arcilla si espejo Fricc. liso 
70 330 90 0,1 17 3 arcilla no espejo Fricc. ondulada 
71 240 40 0 18 1,7 no si espejo Fricc. liso 
72 0 90 20 75 0,7 arcilla si espejo Fricc. rugosa 
73 230 43 50 25 3 no si espejo Fricc. rugosa 
74 0 86 0 23 0,5 no no espejo Fricc. ondulada 
75 10 82 0,1 70 2,4 arcilla si espejo Fricc. rugosa 
76 3 43 10 38 3 arcilla si espejo Fricc. rugosa 
77 0 90 0 14 2 no no espejo Fricc. rugosa 
78 90 39 0 68 1,7 no no espejo Fricc. ondulada 
79 318 68 0,4 55 1,5 arcilla si espejo Fricc. rugosa 
80 290 70 0 41 5 no si espejo Fricc. ondulada 
81 10 74 0 9 1,5 no no espejo Fricc. rugosa 
82 114 32 0 50 2 no no espejo Fricc. rugosa 
83 316 80 0,5 28 1,5 arcilla no espejo Fricc. rugosa 
84 114 32 0,5 60 2 Roca. Trit. si espejo Fricc. rugosa 
85 350 82 0 48 1,5 no no espejo Fricc. rugosa 
86 292 60 0,4 14 2 arcilla si espejo Fricc. rugosa 
87 346 70 0,5 30 1 arcilla no espejo Fricc. rugosa 
88 352 80 0,3 26 1,5 arcilla si espejo Fricc. liso 
89 254 40 0,2 18 1 arcilla si espejo Fricc. rugosa 
90 10 90 20 14 1,8 Roca. Trit. no espejo Fricc. rugosa 
91 90 40 5,5 30 1,9 Roca. Trit. no espejo Fricc. ondulada 

$QH[RV��� 
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v

Anexo: 9. 
 

No Buzamiento Acimut Apertura(mm) Espaciamiento(cm) Longitud(m) Relleno Agua Observación Superficie 
92 270 80 0 43 0,5 no no espejo Fricc. ondulada 
93 150 90 0 53 1 no no espejo Fricc. rugosa 
94 3 87 30 68 5 Roca. rit. no espejo Fricc. ondulada 
95 319 80 25 75 2 arcilla no espejo Fricc. ondulada 
96 80 47 10 75 0,3 no no espejo Fricc. Liso 
97 260 50 20 53 5 Roca. rit. si espejo Fricc. Liso 
98 300 20 0 50 4 no no espejo Fricc. rugosa 
99 70 85 0,5 25 63 Roca. rit. si espejo Fricc. rugosa 
100 380 85 1,4 7 1,5 arcilla si espejo Fricc. Liso 
101 275 30 0,6 38 4 arcilla no espejo Fricc. rugosa 
102 59 30 0,3 68 2 no no espejo Fricc. Liso 
103 101 54 6 30 2 arcilla si espejo Fricc. rugosa 
104 30 70 0,5 44 4 no no espejo Fricc. Liso 
105 45 60 13 30 30 Roca. rit. si espejo Fricc. ondulada 
106 59 30 0,4 45 4 no no espejo Fricc. rugosa 
107 60 15 10 44 0,78 arcilla si espejo Fricc. rugosa 
108 205 24 15 43 3 Roca. rit. no espejo Fricc. rugosa 

109 90 10 0,8 30 1 arcilla no espejo Fricc. Liso 

110 300 27 0 50 3 no no espejo Fricc. Liso 
111 340 70 0,3 20 2 no no espejo Fricc. Liso 

112 220 79 0,2 5 1 arcilla no espejo Fricc. rugosa 

113 244 58 0,8 48 2 
Roca. 
Trit. no espejo Fricc. rugosa 

114 222 73 0 54 3 no no espejo Fricc. Liso 

115 0 70 20 75 0,7 arcilla si espejo Fricc. rugosa 
116 254 40 10 29 1 arcilla si espejo Fricc. ondulada 

117 332 52 11 40 6 
Roca. 
Trit. si espejo Fricc. Liso 
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%8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1�

42 270 40 249 78 348 87 3 46 80
56 0 90 300 62 230 80 319 68 340
84 320 30 230 62 336 47 80 50 220
62 20 54 71 30 50 50 260 70 329
84 324 22 62 90 324 20 300 60 270
20 30 80 340 50 250 85 70 42 260
84 344 72 262 90 318 85 380 80 200
82 233 66 60 90 330 30 275 28 252
60 262 89 70 40 240 30 59 90 250
40 243 83 2 90 0 54 101 82 310
70 350 70 338 43 230 70 30 60 338
53 272 48 80 86 0 60 45 72 100
40 282 54 0 82 10 30 59 34 254
80 300 38 90 43 3 15 60 79 302
60 340 68 10 90 0 24 205 74 280
40 274 72 290 39 90 10 90 82 260
80 340 40 110 68 318 27 300 14 40
72 290 60 222 70 290 70 340 84 282
30 260 80 0 74 10 79 220 70 291
90 320 29 230 32 114 58 244 30 310
24 299 40 330 80 316 73 222 48 100
90 306 50 52 32 114 70 0 70 310
79 320 90 320 82 350 40 254 80 280
34 270 30 100 60 292 52 332 70 330
34 284 88 0 70 346 90 390 90 334
54 290 52 252 80 352 80 92 42 310
44 250 70 278 40 254 50 288 90 338
90 300 72 296 90 10 53 244 89 340
56 50 60 10 40 90 68 290 62 350
90 290 80 322 80 270 62 254 62 120
75 296 61 298 90 150 29 266 40 69

Anexo: 10. 
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%8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1�

90 344 84 350 60 350 29 60 82 340
32 50 88 310 80 357 70 290 40 0
82 328 90 342 82 110 32 0 18 169
82 328 82 234 86 270 72 229 50 162
32 309 90 320 79 349 90 279 90 280
72 330 60 282 68 320 50 356 86 314
66 278 69 290 70 340 76 344 90 310
82 350 70 340 80 350 30 238 70 266
82 330 40 50 50 334 72 280 90 310
42 250 59 130 72 282 72 286 82 234
90 290 52 104 59 282 47 230 89 320
90 330 69 234 88 300 42 320 88 348
82 10 88 350 69 60 70 80 72 340
40 642 41 349 70 350 66 280 89 350
90 280 72 330 88 296 70 300 81 356
84 274 82 330 70 342 20 330 70 260
44 330 90 274 50 40 79 330 52 254
80 154 74 40 42 282 60 294 80 280
79 280 23 74 80 300 59 230 59 60
62 260 62 252 66 224 69 76 90 294
50 330 78 80 74 338 90 288 52 290
24 250 80 340 70 260 69 94 69 300
80 294 82 290 90 312 90 22 84 300
59 294 80 90 90 330 39 86 39 356
84 332 90 332 56 270 43 280 72 310
86 300 70 0 90 340 64 332 25 236
90 270 28 90 90 348 60 298 68 280
60 20 58 248 74 270 68 266 82 90
50 270 82 340 58 192 90 310 82 284
90 290 88 336 59 109 80 340 32 350
90 250 82 340 82 20 80 280 63 50

Anexo: 11. 
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%8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1�

66 286 84 310 30 250 82 298 22 320
62 120 42 130 90 330 64 78 44 232
78 354 90 260 72 222 82 328 62 140
72 250 32 49 90 0 74 310 42 73
70 286 79 290 90 0 80 290 4 222
78 310 78 280 82 286 79 320 22 120
90 240 74 340 80 350 6 290 60 113
49 230 89 340 60 10 32 0 30 120
60 300 72 300 80 276 24 72 43 174
62 340 62 50 90 340 45 230 63 292
88 168 62 250 80 318 43 290 51 10
58 100 87 29 30 218 53 210 44 252
60 644 58 294 59 290 10 302 13 40
54 348 82 308 78 300 10 320 22 63
54 220 80 310 72 350 70 340 81 160
90 336 84 344 88 344 21 302 44 190
84 119 90 350 59 294 54 282 64 91
90 300 40 310 69 290 30 81 70 112
49 256 80 20 84 268 70 304 74 104
72 19 72 310 72 168 73 132 70 70
80 290 52 270 70 290 34 263 60 144
82 290 18 254 58 222 73 213 63 250
60 6 60 344 86 322 51 332 54 262
60 298 90 290 88 336 80 101 73 291
84 228 74 350 80 328 73 93 43 293
84 310 70 270 60 290 54 300 31 300
80 298 72 300 60 324 33 260 34 243
70 280 74 52 69 290 9 233 33 132
70 270 72 36 79 340 51 262 60 130
80 310 90 283 48 298 60 140 60 182
90 300 52 336 50 230 60 174 50 112

Anexo: 12. 
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%8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1�

40 180 60 270 30 180 39 35 58 50
80 322 73 164 46 54 57 185 85 60
24 33 73 164 40 10 70 154 90 285
32 310 64 240 56 250 90 0 61 255
33 314 73 250 20 20 90 295 90 0
50 334 82 221 20 280 63 130 51 112
51 90 32 204 40 298 65 60 65 126
70 280 70 112 88 10 20 142 90 140
72 223 74 222 10 140 23 213 40 290
30 172 42 233 60 70 57 62 50 350
63 352 80 0 45 260 39 305 30 226
81 4 10 120 10 250 60 40 60 330
23 40 85 90 10 290 42 215 30 325
64 262 60 90 30 228 35 350 18 255
70 233 62 10 90 50 28 160 25 312
62 244 66 58 21 69 46 150 8 280
74 210 86 220 28 190 23 136 24 0
82 100 60 280 80 29 65 128 85 70
32 140 40 336 47 93 42 163 72 102
40 242 60 240 47 58 53 233 62 275
64 342 70 250 90 45 35 140 42 330
70 250 54 250 34 60 70 20 35 50
70 300 60 130 42 85 15 112 65 40
53 290 38 350 43 227 61 255 67 80
73 280 40 0 47 92 27 18 41 222
62 312 84 82 54 293 63 0 38 255
22 0 50 71 78 305 67 12 30 150
53 300 30 70 4 170 32 35 73 200
80 151 70 250 25 129 85 242 52 123
61 112 80 230 39 28 59 356 47 136
20 340 34 70 38 234 60 312 78 65

Anexo: 13. 
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%8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1�

78 275 52 277 78 212 38 263 47 268
47 212 52 217 36 90 30 265 90 53
48 260 57 290 36 280 64 263 50 235
65 185 50 265 68 5 43 295 42 270
66 273 47 304 51 112 68 75 63 19
54 300 44 265 59 105 53 272 22 255
50 176 44 98 55 112 73 55 90 45
65 230 40 108 67 137 62 296 49 308
57 12 50 250 58 170 35 170 30 270
22 228 61 338 56 225 24 285 45 307
22 185 36 264 87 264 40 245 90 307
61 295 37 33 74 325 40 305 40 78
48 94 40 3 77 254 66 145 72 82
44 232 77 340 71 89 48 142 72 344
61 306 75 230 72 313 32 132 55 350
45 240 65 215 63 294 74 136 22 283
52 223 30 301 96 195 26 47 43 73
42 243 43 30 54 192 53 62 40 115
38 265 42 327 42 82 52 212 47 105
47 282 77 80 68 170 46 329 26 124
42 150 61 117 76 260 40 315 67 25
64 95 79 45 59 107 39 269 44 275
57 0 80 110 40 80 90 40 73 255
87 345 44 230 72 145 45 210 90 67
71 24 61 313 35 65 42 265 18 160
39 305 27 305 75 215 42 30 24 93
47 305 40 340 65 192 40 20 34 130
27 308 36 295 83 207 25 210 12 182
30 47 51 338 78 330 29 159 32 129
34 75 36 5 68 185 56 9 50 32

Anexo:14. 
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%8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1� %8=$0,(172� ',5(&&,Ï1�

47 353 50 320 52 62 70 328
65 45 42 250 38 330 90 335
68 312 34 10 60 90 90 18
37 50 88 300 80 170 61 102
58 141 72 300 60 300 64 163
36 254 70 282 32 334 76 60
34 116 90 130 70 90 46 90
82 168 65 125 50 74 28 332
60 230 82 115 50 74 76 68
64 113 40 100 50 90 80 135
77 238 42 230 60 150 78 118
45 175 46 80 70 90 70 212
47 260 60 210 60 140 70 75
28 218 90 40 12 320 85 165
42 230 50 180 24 110 40 48
6 300 40 42 60 90 34 278

41 235 52 60 40 40 63 310
76 199 50 340 50 290 43 18
47 270 56 76 50 90 37 280
45 108 72 210 60 90 73 315
65 205 50 76 90 287
40 85 72 210 44 280
74 36 70 210 65 350
30 60 40 30 39 345
40 40 80 20 77 125
70 276 90 50 64 226
40 350 78 140 62 47
78 90 50 340 22 2
68 118 90 300 55 16
44 174 30 20 65 315
8 80 90 41 53 265

$QH[R������
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$QH[RV� 16 Tabla relación de la permeabilidad:  
 

Coeficiente de permeabilidad para las rocas serpentín izadas y suelos lateríticos�
K(cm/s)�

Roca intactas 
rocas 
Fracturada Suelo lateríticos  

Prácticamente 
impermeable 

�����KDVWD�������� 5RFD�GXUD��JDEUR�
'LDEDVD�VHUSHQWLQLWD��
*ULHWDV�VHUUDGDV�R�
&HPHQWDGDV���

� $UFLOOD�+RPRJ��'H�
$OWD� PLQHUDOL]DFLyQ�FRPSRVLFLyQ�PRQWPRULOORQLWLFD�QRQWURQLWD��

Baja descarga mal 
drenaje 

�����KDVWD������ 5RFD� VHPLGXUD� DJULHWDGD�\ PHWHRU]��� � 6XHOR� ODWHUtWLFR� DUFLOORVR�DUHQRVR�PX\�ILQR���

Alta descarga 
drenaje libre 

����� ���������� ����� 5RFD� VHPLGXUD� DJULHWDGD�
\ PHWHRU]�

5RFDV�DJULHWDGDV���
5RFDV� FRQ� JULHW��$ELHUWDV��
5RFDV� PX\�DJULHWDGDV���

/DWHULWD�IHUUXJLQRVD��
/DWHULWDV�FRQ�DOWR�FRQWHQLGR�GH� SHUGLJRQHV� PLQHUDOHV�DUHQRVRV� ILQR�� DSDUHFHQ�EORT��'H�URFDV���


