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�ĆĉĉĔ��ėĈčĊĔđĔČĞ�
ĔĚėēĆđ���������Ȉ���������ʹ͸͵

� ([FDYDWLRQV�GXULQJ�WKH�FRQVWUXFWLRQ�RI�7DEOH�
5RFN�/DNH�LQ�WKH�ODWH�����V�UHVXOWHG�LQ�D�SURSRVLWLRQ�
WKDW�WKHUH�ZDV�D�FRORQL]DWLRQ�RI�SHRSOHV�LQWR�WKH�XSSHU�
:KLWH�5LYHU�GUDLQDJH�IURP�&DGGRDQ�DUHDV�WR�WKH�
VRXWKZHVW��&KDSPDQ�������&KDSPDQ�HW�DO���������7KLV�
FRORQL]DWLRQ��ZKLFK�UHVXOWHG�LQ�WKH�IRUPXODWLRQ�RI�WKH�
/RIWLQ�SKDVH��LV�ZLGHO\�DFFHSWHG�WRGD\��2¶%ULHQ�DQG�
:RRG�������3HUWWXOD�������������6DER�DQG�(DUO\��������
/DWHU��-DPHV�%URZQ��������H[SRVHG�WKH�P\WK�WKDW�WKH�
VRXWKZHVWHUQ�2]DUNV�ZDV�D�FXOWXUDO�HQFODYH�WKDW�ODJJHG�
EHKLQG�0LVVLVVLSSLDQ�GHYHORSPHQWV�LQ�RWKHU�SDUWV�RI�WKH�
7UDQV�0LVVLVVLSSL�6RXWK�
� 5HFHQW�GLVFRYHULHV�DQG�UHDQDO\VLV�RI�DUWLIDFWV�
IURP����VLWHV�ORFDWHG�DFURVV�PXFK�RI�6RXWKZHVW�
0LVVRXUL�LQGLFDWH�WKDW�D�VXEVWDQWLDO�SUHVHQFH�DQG�
LQÀXHQFH�RI�&DGGRDQ�SHRSOHV�H[WHQGHG�IDU�EH\RQG�WKH�
XSSHU�:KLWH�5LYHU�YDOOH\��7KLV�DUHD��UHIHUUHG�WR�DV�WKH�
1RUWKHUQ�)URQWLHU�RI�WKH�&DGGRDQ�UHDOP��5D\��������
H[WHQGV�IURP�WKH�ORZHU�-DPHV�5LYHU�YDOOH\�RQ�WKH�VRXWK�
WR�WKH�2VDJH�5LYHU�RQ�WKH�QRUWK�
� 0XOWLSOH�OLQHV�RI�HYLGHQFH�VXJJHVW�WKLV�SRUWLRQ�
RI�WKH�ZHVWHUQ�2]DUNV�ZDV�ZLWKLQ�WKH�&DGGRDQ�RUELW�
DQG�VSKHUH�RI�LQÀXHQFH��7KLV�HYLGHQFH�LQFOXGHV������
SHUIRUDWHG�DQG�XQSHUIRUDWHG�SXOOH\�VKDSHG�VWRQH�
HDUVSRROV������HQJUDYHG�6SLUR�FHUDPLFV�DQG�ERQH�
WHPSHUHG�SRWWHU\������D�QHZO\�UHFRJQL]HG�&DGGRDQ�
PRXQG�LQ�WKH�KHDGZDWHUV�RI�WKH�-DPHV�5LYHU������D�
KXPDQ�HI¿J\�SLSH������H[RWLF�PDULQH�VKHOOV������D�
SHWURJO\SK�H[KLELWLQJ�&DGGRDQ�LFRQRJUDSK\��DQG�����
VHOHFWHG�&DGGRDQ�SURMHFWLOH�SRLQWV��7KLV�HYLGHQFH�
IURP����VLWHV�LV�GHWDLOHG�E\�5D\��������DQG�LV�RQO\�
VXPPDUL]HG�KHUH��6HYHQ�VLWHV�ZLWK�&DGGRDQ�FRQQHFWLRQV�
DUH�ORFDWHG�LQ�WKH�XSSHU�-DPHV�5LYHU�EDVLQ�RQ�WKH�VRXWK�
RI�WKH�2]DUNV�'LYLGH��ZKHUHDV����VLWHV�DUH�ORFDWHG�LQ�WKH�
XSSHU�6DF�5LYHU�EDVLQ�DQG�WKH�PLGGOH�2VDJH�5LYHU�EDVLQ�
RQ�WKH�QRUWK�VLGH�RI�WKH�2]DUNV�'LYLGH��)LJXUH����

� 3HUKDSV�WKH�PRVW�FRQYLQFLQJ�HYLGHQFH�LV�
WKH�SUHVHQFH�RI�VHYHUDO�SXOOH\�VKDSHG�HDUVSRROV�DQG�
HDUVSRROV�ZLWK�FRSSHU�UHVLGXH�DW�PXOWLSOH�VLWHV�LQ�WKH�
1RUWKHUQ�)URQWLHU��(DUVSRROV��HVSHFLDOO\�WKRVH�RI�WKH�
SXOOH\�VKDSHG�W\SH��DUH�¿UPO\�DVVRFLDWHG�ZLWK�HDUO\�
&DGGRDQ�VLWHV�DV�ZHOO�DV�WKH�6SLUR�&HUHPRQLDO�&HQWHU�
LQ�WKH�$UNDQVDV�5LYHU�YDOOH\�RI�HDVWHUQ�2NODKRPD�
�%HOO���������������%URZQ���������������+DPLOWRQ�
������������������7ZR�SUHYLRXVO\�XQUHSRUWHG�KLJK�
VWDWXV�SXOOH\�VKDSHG�HDUVSRROV�FDPH�WR�OLJKW�LQ�������
%RWK�ZHUH�IRXQG�DW�DQ�RSHQ�DLU�KDELWDWLRQ�VLWH�FDOOHG�
(DURUQ�LQ�WKH�XSSHU�)LQOH\�5LYHU�EDVLQ�LQ�&KULVWLDQ�
&RXQW\��2QH�LV�D�GHFRUDWHG�DQG�IRUPHUO\�FRSSHU�
FRYHUHG�XQSHUIRUDWHG�SXOOH\�VKDSHG�VWRQH�HDUVSRRO�

&XUUHQW�5HVHDUFK�
6SLUR�DQG�&DGGRDQ�&RQQHFWLRQV�RQ�WKH�1RUWKHUQ�)URQWLHU�RI �
6RXWKZHVW�0LVVRXUL

-DFN�+��5D\
&HQWHU�IRU�$UFKDHRORJLFDO�5HVHDUFK��0LVVRXUL�6WDWH�8QLYHUVLW\

)LJXUH����/RFDWLRQ�RI�WKH�1RUWKHUQ�)URQWLHU�DUHD�DQG�&DGGRDQ�
VLWHV�GLVFXVVHG�LQ�WH[W�
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�)LJXUH�����WKH�RQO\�HDUVSRRO�RI�WKLV�W\SH�HYHU�UHSRUWHG�
IURP�0LVVRXUL��,W�LV�YHU\�VLPLODU��LI�QRW�LGHQWLFDO��WR�WKH�
GHFRUDWHG�XQSHUIRUDWHG�HDUVSRRO�W\SH��FURVV�TXDGUDWLQJ�
¿HOG�RI����QRGHV��WKDW�ZDV�IRXQG�LQ�D�SUHVWLJLRXV�
EXULDO�JUDYH�ORW�LQ�WKH�&UDLJ�0RXQG�DW�6SLUR��%URZQ�
�����)LJXUH������I���7KH�VHFRQG�HDUVSRRO�LV�D�IUDJPHQW�
RI�D�ODUJH�XQGHFRUDWHG�SHUIRUDWHG�SXOOH\�VKDSHG�W\SH�
� 2WKHU�XQGHFRUDWHG�SHUIRUDWHG�SXOOH\�VKDSHG�
HDUVSRROV�PDQXIDFWXUHG�IURP�ORFDO�GRORVWRQH�KDYH�
EHHQ�UHFRYHUHG�IURP�WZR�KDELWDWLRQ�VLWHV�DQG�RQH�EXULDO�
WXPXOXV��7KHVH�DUH�-HQNLQV�&DYH�LQ�&KULVWLDQ�&RXQW\��
6DQG�%OXII�(�6KHOWHU�LQ�'DGH�&RXQW\��DQG�&RUGZRRG�
&DLUQ�LQ�3RON�&RXQW\��6XVSHFWHG�WUDGH�RI�H[RWLF�
&DGGRDQ�DUWLIDFWV�LQWR�WKH�QRUWKHUQ�2]DUNV��SHUKDSV�
LQ�DVVRFLDWLRQ�ZLWK�VHDVRQDO�KXQWLQJ�SDUWLHV��KDV�ORQJ�
EHHQ�UHFRJQL]HG��+RZHYHU��KLJK�YDOXH�OX[XU\�DUWLIDFWV�
RI�SHUVRQDO�DGRUQPHQW�IURP�UHVLGHQWLDO�VLWHV�VXJJHVWV�D�
PRUH�VXVWDLQHG�SUHVHQFH�RI�&DGGRDQ�DI¿OLDWHG�SHRSOHV�
�LQFOXGLQJ�WKRVH�RI�HOLWH�VWDWXV��LQ�WKH�1RUWKHUQ�)URQWLHU�
� 6HYHUDO�&DGGRDQ�SRWWHU\�VKHUGV�KDYH�EHHQ�
IRXQG�LQ�6RXWKZHVW�0LVVRXUL��$Q�LQWDFW�6SLUR�(QJUDYHG�
ZDWHU�ERWWOH�IURP�WKH�(XUHND�0RXQG�KDV�JHQHUDOO\�EHHQ�
WKRXJKW�WR�UHSUHVHQW�WUDGH��:RRG�DQG�3DQJERUQ���������
$QRWKHU�6SLUR�(QJUDYHG�VKHUG�ZDV�UHFRYHUHG�IURP�
%UR\OHV�&DLUQ��+RZHYHU��RWKHU�6SLUR�(QJUDYHG�SRWWHU\�
VKHUGV�KDYH�EHHQ�IRXQG�DW�KDELWDWLRQ�VLWHV��LQFOXGLQJ�
WKUHH�IURP�6DQG�%OXII�&�6KHOWHU�DQG�RQH�IURP�7DWHU�
+ROH�6KHOWHU��,Q�DGGLWLRQ��FHUWDLQ�XWLOLWDULDQ�ZDUHV�
WHPSHUHG�ZLWK�FUXVKHG�ERQH�RU�LQ�FRPELQDWLRQ�ZLWK�
JULW�DQG�RU�JURJ�FDQ�EH�DVVRFLDWHG�ZLWK�WKH�&DGGRDQ�
FHUDPLF�WUDGLWLRQ�DQG�DSSHDU�WR�LQGLFDWH�GRPHVWLF�XVH�
XQDVVRFLDWHG�ZLWK�WUDGH��)RXUWHHQ�VKHUGV�WHPSHUHG�ZLWK�
JULW�DQG�ERQH�ZHUH�UHFRYHUHG�IURP�6DQG�%OXII�&�6KHOWHU�

LQ�'DGH�&RXQW\��0F0LOODQ��������������ZKHUHDV�
,QJUDP�0RXQG��&REE�&DYH��DQG�7DWHU�+ROH�6KHOWHU�KDYH�
\LHOGHG�VPDOOHU�TXDQWLWLHV�RI�ERQH���JULW�DQG�ERQH���DQG�
RU�JULW�JURJ�DQG�ERQH�WHPSHUHG�SRWWHU\��2WKHU�VLWHV�
LQ�6RXWKZHVW�0LVVRXUL�PD\�FRQWDLQ�SRWWHU\�ZLWK�ERQH�
DV�D�WHPSHU��EXW�WKH\�DUH�DV�\HW�XQNQRZQ�EHFDXVH�WKH�
WHPSHU�ZDV�XQUHFRJQL]HG�RU�PLVLGHQWL¿HG��$GGLWLRQDOO\��
XQGHFRUDWHG�&DGGRDQ�SODLQ�SRWWHU\�WHPSHUHG�ZLWK�JURJ�
DQG�JULW�DQG�JURJ�WKDW�H[KLELWV�IUHTXHQW�ZLSLQJ�PDUNV�
RQ�WKH�LQWHULRU�DQG�RU�H[WHULRU�VXUIDFHV��H�J���:LOOLDPV�
3ODLQ��KDYH�EHHQ�IRXQG�DW�,QJUDP�0RXQG�DQG�3DUFKHG�
&RUQ�+ROORZ�6KHOWHU�
� (DUWKHQ�PRXQGV��ZKHWKHU�IRU�WKH�EXULDO�RI�WKH�
HOLWH�RU�RWKHU�FHUHPRQLDO�SXUSRVHV��ZHUH�DQ�LQWHJUDO�
SDUW�RI�HDUO\�&DGGRDQ��H�J���+DUODQ�SKDVH�DQG�/RIWLQ�
SKDVH��VRFLHWLHV�LQ�WKH�VRXWKZHVWHUQ�2]DUNV��7KH\�ZHUH�
ORFDWHG�LQ�VWUDWHJLF�ORFDWLRQV�LQ�ERWWRPODQG�FRQWH[WV�DQG�
VSDFHG�DW�UHODWLYHO\�UHJXODU�LQWHUYDOV��.D\�HW�DO��������
3HUWWXOD�������:\FNRII��������,QFRPSOHWH�H[FDYDWLRQV�
DQG�LQDGHTXDWH�DQDO\VHV�RI�WKH�PDWHULDOV�UHFRYHUHG�
IURP�,QJUDP�0RXQG�LQ�*UHHQH�&RXQW\�UHVXOWHG�LQ�
WKLV�ERWWRPODQG�PRXQG�QRW�EHLQJ�DI¿OLDWHG�ZLWK�RWKHU�
&DGGRDQ�PRXQGV�LQ�WKH�VRXWKZHVWHUQ�2]DUNV��+RZHYHU��
D�UHH[DPLQDWLRQ�RI�WKH�SRWWHU\�DQG�RWKHU�DUWLIDFWV�
IURP�,QJUDP�0RXQG�DQG�DGMDFHQW�DUHDV�LQGLFDWHV�WKDW�
LW�VKRXOG�QRZ�EH�UHFRJQL]HG�DV�\HW�DQRWKHU�&DGGRDQ�
PRXQG��ZLWK�D�SRVVLEOH�DWWHQGDQW�QHDUE\�KDPOHW��ORFDWHG�
QHDU�WKH�KHDGZDWHUV�RI�WKH�-DPHV�5LYHU�PRUH�WKDQ����
NP�QRUWK�RI�WKH�/RIWLQ�VLWH��$OWKRXJK�LQFRQFOXVLYH��WKLV�
VPDOO�PRXQG�DSSHDUV�WR�UHSUHVHQW�D�EXULDO�WXPXOXV�RI�DQ�
LQGLYLGXDO��RU�LQGLYLGXDOV��RI�KLJK�VWDWXV�
� $Q�XQXVXDO�KXPDQ�HI¿J\�VDQGVWRQH�SLSH�ZDV�
IRXQG�DW�D�KDELWDWLRQ�VLWH�RQ�WKH�ORZHU�6DF�5LYHU�LQ�
&HGDU�&RXQW\��5D\�DQG�0RQWJRPHU\��������7KH�SLSH�
�FDOOHG�WKH�0RQWJRPHU\�SLSH��GHSLFWV�DQ�DQDWRPLFDOO\�
FRUUHFW�QXGH�IHPDOH�LQ�D�NQHHOLQJ�SRVLWLRQ�ZLWK�OHJV�
IROGHG�EHQHDWK�KHU��DEGRPHQ�UHVWLQJ�RQ�KHU�WKLJKV��
DQG�KDQGV�RQ�KHU�NQHHV��)LJXUH�����7KH�0RQWJRPHU\�
SLSH�VKDUHV�IHZ�DWWULEXWHV�ZLWK�NQRZQ�&DGGRDQ�KXPDQ�
HI¿J\�SLSHV��$WWULEXWHV�RQ�FHUWDLQ�SLSHV�IURP�WKH�ORZHU�
0LVVLVVLSSL�5LYHU�YDOOH\�DSSHDU�WR�FRQIRUP�PRVW�FORVHO\�
WR�WKRVH�RQ�WKH�0RQWJRPHU\�SLSH��&RH������)LJXUHV�
��±����5D\�DQG�0RQWJRPHU\����������������,I�WKH�
0RQWJRPHU\�SLSH�LV�QRW�D�ORFDO�&DGGRDQ�PDQXIDFWXUHG�
SLSH��WKH�¿QG�ORFDWLRQ�RI�WKLV�SLSH�RQ�WKH�ZHVWHUQ�
SHULSKHU\�RI�WKH�QRUWKHUQ�2]DUNV�DQG�LWV�DI¿QLW\�ZLWK�

)LJXUH����([WHULRU�IDFH��LQWHULRU�IDFH��DQG�HGJH�YLHZ�RI�
GHFRUDWHG��XQSHUIRUDWHG��SXOOH\�VKDSHG�HDUVSRRO�IURP�WKH�
(DURUQ�VLWH�
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DWWULEXWHV�RI�SLSHV�IURP�WKH�0LVVLVVLSSL�5LYHU�YDOOH\�
VXJJHVW�WKDW�WKLV�KLJK�VWDWXV�REMHFW�SUREDEO\�DUULYHG�LQ�
6RXWKZHVW�0LVVRXUL�WKURXJK�WKH�H[WHQVLYH�WUDGH�QHWZRUN�
WKDW�WKH�$UNDQVDV�9DOOH\�&DGGRDQV�KDG�HVWDEOLVKHG�
ZLWK�LQKDELWDQWV�RI�WKH�6DF�5LYHU�YDOOH\�DQG�WKH�ORZHU�
0LVVLVVLSSL�5LYHU�YDOOH\�
� 7KH�SUHVHQFH�RI�PDULQH�VKHOO�EHDGV��HVSHFLDOO\�
FRQFK�DQG�0DUJLQHOOD��LQGLFDWH�D�WUDGH�FRQQHFWLRQ�ZLWK�
WKH�*XOI�&RDVW��0DULQH�VKHOO�EHDGV�KDYH�EHHQ�IRXQG�
LQ�¿YH�PRUWXDU\�PRXQGV�LQ�WKH�1RUWKHUQ�)URQWLHU�
DUHD�WKDW�DSSHDU�WR�KDYH�&DGGRDQ�FRPSRQHQWV��,W�LV�
LPSRUWDQW�WR�QRWH��KRZHYHU��WKDW�PDULQH�VKHOO�DUWLIDFWV�
DUH�QRW�UHVWULFWHG�WR�PRXQGV�ZLWK�&DGGRDQ�FRPSRQHQWV��
7KH\�KDYH�EHHQ�IRXQG�LQ�PDQ\�PRXQGV�WKDW�DSSHDU�
WR�KDYH�EHHQ�FRQVWUXFWHG�E\�JURXSV�LQGLJHQRXV�WR�WKH�
QRUWKHUQ�2]DUNV��:RRG������7DEOH����:RRG�DQG�%URFN�

�����7DEOH�����:KHWKHU�WKH�H[RWLF�VKHOO�DUWLIDFWV�LQ�WKHVH�
PRXQGV�ZHUH�REWDLQHG�GLUHFWO\�E\�LQGLJHQRXV�JURXSV�
RU�E\�WUDGH�ZLWK�&DGGRDQ�JURXSV�WR�WKH�VRXWK��VRPH�RI�
ZKLFK�PD\�KDYH�EHHQ�SHULRGLF�UHVLGHQWV�LQ�WKH�1RUWKHUQ�
)URQWLHU��UHPDLQV�HTXLYRFDO�
� $�SHWURJO\SK�IRXQG�DW�WKH�2\HU�VLWH�DW�WKH�
QRUWK�HQG�RI�WKH�1RUWKHUQ�)URQWLHU�LQ�6W��&ODLU�&RXQW\�
DSSHDUV�WR�EH�DI¿OLDWHG�ZLWK�$UNDQVDV�9DOOH\�&DGGRDQ�
LFRQRJUDSK\��7KLV�SHWURJO\SK�LV�IUDPHG�E\�D�VOLJKWO\�
DV\PPHWULFDO�VTXDUH�ZLWK�VPDOO�VTXDUHG�ORRSV�DW�HDFK�
FRUQHU��)LJXUH�����7ZR�YHUWLFDO�REORQJ�¿JXUHV�DUH�
ORFDWHG�ZLWKLQ�WKH�VTXDUH�IUDPH��7KH�OHIW�¿JXUH�DSSHDUV�
WR�UHSUHVHQW�D�ZRRGSHFNHU��D�ELUG�QRW�XQFRPPRQ�LQ�
&DGGRDQ�LFRQRJUDSK\��3KLOOLSV�DQG�%URZQ������������
UHIHUUHG�WR�D�VTXDUH�ZLWK�ORRSHG�FRUQHUV�DV�D�³ORRSHG�
VTXDUH´�DQG�WHQWDWLYHO\�DVVLJQHG�WKH�ORRSHG�VTXDUH�

)LJXUH����6LGH�YLHZ�RI�WKH�0RQWJRPHU\�SLSH�IURP�WKH�0RQWJRPHU\�&XWRII�VLWH��DIWHU�5D\�DQG�0RQWJRPHU\������)LJXUH�����



ʹ͸͸������Ȉ������������͸Ϳǡ�͸ͶͷͿ

GHVLJQ�WR�WKH�&UDLJ�$�VW\OH�RI�&DGGRDQ�LFRQRJUDSK\��7KH�
VDPH�GHVLJQ�DSSHDUV�SURPLQHQWO\�RQ�D�VWRQH�HDUVSRRO�
�+DPLOWRQ������3ODWH�����DQG�RQH�VKHOO�FXS�HQJUDYLQJ�
IURP�WKH�&UDLJ�0RXQG�DW�6SLUR��3KLOOLSV�DQG�%URZQ�
�����3ODWH����I���8QOLNH�D�KLJK�SUHVWLJH�PDULQH�VKHOO�
DUWLIDFW�WKDW�PLJKW�KDYH�EHHQ�WUDGHG��D�SHWURJO\SK�LV�
DQ�DEVWUDFWLRQ�RI�DQ�LGHD�GLUHFWO\�UHSUHVHQWHG�E\�WKH�
LQGLYLGXDO�ZKR�LQVFULEHG�LW��*LYHQ�WKH�ORFDWLRQ�RI�
WKH�2\HU�VLWH�RQ�WKH�ZHVWHUQ�ÀDQN�RI�WKH�2]DUNV��WKLV�
SHWURJO\SK�FRXOG�UHSUHVHQW�DQ�LGHRORJLFDO�FRQQHFWLRQ�
EHWZHHQ�WKRVH�OLYLQJ�LQ�WKH�1RUWKHUQ�)URQWLHU�DQG�WKRVH�
OLYLQJ�LQ�WKH�$UNDQVDV�5LYHU�YDOOH\�WR�WKH�VRXWK�
� 3URMHFWLOH�SRLQWV�DUH�JHQHUDOO\�OHVV�GLDJQRVWLF�
RI�VSHFL¿F�FRPSRQHQWV�WKDQ�FHUDPLF�DUWLIDFWV��7KH�PRVW�
FRPPRQ�DUURZ�SRLQW�W\SH�LQ�WKH�2]DUNV�LV�6FDOORUQ��
ZKHUHDV�FHUWDLQ�RWKHU�VPDOO�DUURZ�SRLQWV��VXFK�DV�$OED��

.HRWD��DQG�%RQKDP��DUH�DW\SLFDO�DQG�RFFXU�UDUHO\�LQ�
6RXWKZHVW�0LVVRXUL��7KHVH�WKUHH�DUURZ�SRLQW�W\SHV�DUH�
IRXQG�SULPDULO\�LQ�WKH�VRXWKHUQ�&DGGR�DUHD��$W\SLFDO�
DUURZ�SRLQWV�IRXQG�DW�6DQG�%OXII�%�6KHOWHU�LQ�'DGH�
&RXQW\�LQFOXGH�RQH�FRQWUDFWLQJ�VWHPPHG�$OED�SRLQW�DQG�
WZR�VTXDUH�VWHPPHG�%RQKDP�DUURZ�SRLQWV��0F0LOODQ�
��������DQG�)LJXUH��E�F���$�VLGH�QRWFKHG�.HRWD�DUURZ�
SRLQW�IRXQG�DW�D�VLWH�LQ�3RON�&RXQW\�ZDV�PDGH�IURP�
$UNDQVDV�QRYDFXOLWH��ORFDWHG�LQ�WKH�2XDFKLWD�0RXQWDLQV�
RI�ZHVW�FHQWUDO�$UNDQVDV�PRUH�WKDQ�����NP�WR�WKH�VRXWK���
2WKHU�VLGH�QRWFKHG�DUURZ�SRLQWV�ZLWK�VWUDLJKW��5HHG��
WR�FRQFDYH�EDVHV�ZLWK�VTXDUHG��+DVNHOO��DQG�URXQGHG�
�0RUULV��HDUV�DSSHDU�WR�EH�UHVWULFWHG�WR�WKH�VRXWKZHVWHUQ�
2]DUNV�DQG�&DGGRDQ�DI¿OLDWHG�VLWHV��%HOO���������±�����
%URZQ��������7KH�FRPPRQ�RFFXUUHQFH�RI�WKHVH�VLGH�
QRWFKHG�DUURZ�SRLQW�W\SHV�LQ�1RUWKHDVW�2NODKRPD��

)LJXUH����/RRSHG�VTXDUH�SHWURJO\S\K�IURP�WKH�2\HU�VLWH��FRXUWHV\�RI�'RXJ�3RUWHU���
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1RUWKZHVW�$UNDQVDV��DQG�6RXWKZHVW�0LVVRXUL��DQG�WKHLU�
UDUH�RFFXUUHQFH�LQ�&HQWUDO�DQG�6RXWKHDVW�0LVVRXUL��
DSSHDUV�WR�LQGLFDWH�D�JHQHUDO�UDQJH�RI�&DGGRDQ�
LQÀXHQFH�DQG�SUHVHQFH�LQ�WKH�VRXWKZHVWHUQ�2]DUNV��
6WHPPHG�DQG�FRUQHU�QRWFKHG�GDUW�SRLQWV�NQLYHV��VXFK�DV�
0RQWJRPHU\�DQG�&XSS��DOVR�DUH�FRQFHQWUDWHG�SULPDULO\�
LQ�WKH�&DGGRDQ�DUHD�RI�WKH�VRXWKZHVWHUQ�2]DUNV�
�5D\����������������
� 0LG�WZHQWLHWK�FHQWXU\�LQYHVWLJDWLRQV�LQ�WKH�6DF��
3RPPH�GH�7HUUH��DQG�2VDJH�ULYHU�YDOOH\V�LQ�6RXWKZHVW�
0LVVRXUL�UHVXOWHG�LQ�D�ORQJ�VWDQGLQJ�YLHZ�WKDW�ORFDO�/DWH�
:RRGODQG�SRSXODWLRQV�UHPDLQHG�UHODWLYHO\�LVRODWHG�DQG�
ZHUH�QRW�JUHDWO\�LQÀXHQFHG�E\�&DGGRDQ�JURXSV�ORFDWHG�
QRW�IDU�WR�WKH�VRXWK��9HKLN����������:RRG�����������
��������±������:LWK�WKH�H[FHSWLRQ�RI�D�KDQGIXO�RI�
HQJUDYHG�FHUDPLF�VKHUGV�UHFRYHUHG�IURP�6DQG�%OXII�&�
6KHOWHU��PRVW�UHFRJQL]HG�&DGGRDQ�DUWLIDFWV�ZHUH�YLHZHG�
DV�OX[XU\�JRRGV�IURP�EXULDO�PRXQGV�WKDW�ZHUH�REWDLQHG�
DV�D�UHVXOW�RI�WUDGH��QRW�E\�WKH�PRYHPHQWV�RI�&DGGRDQ�
SHRSOHV�LQWR�WKH�DUHD�
� 1HZ�DQDO\VHV�DQG�UHFHQW�GLVFRYHULHV�IURP�
6RXWKZHVW�0LVVRXUL�LQGLFDWH�D�JUHDWHU�SUHVHQFH�RI�
&DGGRDQ�RU�&DGGRDQ�DI¿OLDWHG�SHRSOHV�LQ�WKH�1RUWKHUQ�
)URQWLHU�DUHD�WKDQ�SUHYLRXVO\�UHFRJQL]HG�DQG�UHTXLUHV�D�
UHDVVHVVPHQW�RI�WKH�SUHVHQFH�RI�&DGGRDQ�SHRSOHV�LQ�WKH�
ZHVWHUQ�SRUWLRQ�RI�WKH�QRUWKHUQ�2]DUNV��7KLV�JURZLQJ�
ERG\�RI�HYLGHQFH�VXJJHVWV�WKDW�D�VXEVWDQWLDO�SUHVHQFH�
DQG�VSKHUH�RI�LQÀXHQFH�RI�&DGGRDQ�SHRSOHV�PD\�KDYH�
H[WHQGHG�IDU�EH\RQG�WKH�XSSHU�:KLWH�5LYHU�YDOOH\�
LQWR�WKH�1RUWKHUQ�)URQWLHU��5DGLRFDUERQ�DJHV�IURP�
WZR�DSSDUHQW�&DGGRDQ�VLWHV�LQ�WKLV�1RUWKHUQ�)URQWLHU�
�-HQNLQV�&DYH�DQG�,QJUDP�%RWWRP���DQG�FLUFXPVWDQWLDO�
HYLGHQFH�IURP�VHYHUDO�RWKHU�VLWHV��VXJJHVW�WKDW�D�VXUJH�RI�
&DGGRDQ�LQÀXHQFH�DQG�SRVVLEOH�TXDVL�SROLWLFDO�FRQWURO�
RFFXUUHG�RYHU�PXFK�RI�6RXWKZHVW�0LVVRXUL�FD��$�'��
����±�����DV�ORFDO�ODWH�SUHKLVWRULF�LQKDELWDQWV�LQ�WKH�
DUHD�EHFDPH�PRUH�¿UPO\�LGHQWL¿HG�DQG�LQWHJUDWHG�ZLWK�
WKH�&DGGRDQ�OLIHVW\OH�WKDW�ÀRXULVKHG�LQ�WKH�$UNDQVDV�
5LYHU�YDOOH\��7KLV�VKLIW�IURP�D�/DWH�:RRGODQG�WR�
&DGGRDQ�OLIHVW\OH�DSSHDUV�WR�KDYH�EHJXQ�LQ�WKH�XSSHU�
:KLWH�5LYHU�YDOOH\�WR�WKH�VRXWK�DSSUR[LPDWHO\�����\HDUV�
HDUOLHU��EHWZHHQ�$�'������������%HOO�����������%URZQ�
����������7KH�&DGGRDQ�SUHVHQFH�DQG�LQÀXHQFH�DSSHDUV�
WR�KDYH�ZDQHG�DIWHU�ZLGHVSUHDG�SRSXODWLRQ�GLVSODFHPHQW�
DQG�WKH�FROODSVH�RI�PRVW�UHJLRQDO�FHUHPRQLDO�FHQWHUV�LQ�
WKH�VRXWKZHVWHUQ�2]DUNV�DURXQG�$�'������±�����DQG�

ZDV�XOWLPDWHO\�UHSODFHG�E\�WKH�ODWH�SUHKLVWRULF�1HRVKR�
WUDGLWLRQ�
� :H�NQRZ�RI�D�&DGGRDQ�SUHVHQFH�DW�/RIWLQ��
9DXJKQ�,��&DQWZHOO�,��3LQHYLOOH�0RXQG��DQG�RWKHU�
VLWHV�ORFDWHG�LQ�WKH�VRXWKHUQ�WLHU�RI�0LVVRXUL�FRXQWLHV�
WKDW�ERUGHU�$UNDQVDV��%URZQ�����������:H�PXVW�QRZ�
VHULRXVO\�FRQVLGHU�WKDW�&DGGRDQ�SHRSOHV�KDG�D�JUHDWHU�
SUHVHQFH�DQG�LQÀXHQFH�IDUWKHU�QRUWK�LQ�WKH�1RUWKHUQ�
)URQWLHU�DUHD�WKDQ�SUHYLRXVO\�DFNQRZOHGJHG��%HOO�
���������±�����KLQWHG�DW�WKLV�SRVVLELOLW\�DQG�VXJJHVWHG�
WKDW�WKH�+DUODQ�SKDVH�SRSXODWLRQ�H[SDQGHG�QRW�RQO\�LQWR�
QHZ�SRUWLRQV�RI�WKH�2]DUNV�EXW�DOVR�H[SDQGHG�WR�WKH�
QRUWK�DV�IDU�DV�WKH�0LVVRXUL�5LYHU�YDOOH\�DQG�WKH�HDVWHUQ�
SRUWLRQ�RI�WKH�&HQWUDO�3ODLQV��

5HIHUHQFHV�&LWHG�

%HOO��5REHUW�(�
�����$UNDQVDV�9DOOH\�&DGGRDQ��7KH�+DUODQ�3KDVH��,Q�

3UHKLVWRU\�RI�2NODKRPD��HGLWHG�E\�5REHUW�(��%HOO��
SS�����������$FDGHPLF�3UHVV��2UODQGR�

%URZQ��-DPHV�$�
�����3UHKLVWRULF�6RXWKHUQ�2]DUN�0DUJLQDOLW\��$�0\WK�

([SRVHG��6SHFLDO�3XEOLFDWLRQ�1R�����0LVVRXUL�
$UFKDHRORJLFDO�6RFLHW\��&ROXPELD�

�����7KH�6SLUR�&HUHPRQLDO�&HQWHU��7KH�$UFKDHRORJ\�
RI�$UNDQVDV�9DOOH\�&DGGRDQ�&XOWXUH�LQ�(DVWHUQ�
2NODKRPD��0HPRLU�1R��������9ROV��0XVHXP�RI�
$QWKURSRORJ\��8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU�

&KDSPDQ��&DUO�+�
�����7KH�$UFKDHRORJ\�RI�0LVVRXUL��,,��8QLYHUVLW\�RI�

0LVVRXUL�3UHVV��&ROXPELD�

&KDSPDQ��&DUO�+���5LFKDUG�$��0DUVKDOO��5REHUW�7��%UD\��
:��5D\PRQG�:RRG��'DOH�5��+HQQLQJ��5ROODQG�
(��3DQJERUQ��&KDUOHV�0��.HOOHU��DQG�%RQQLH�%��
.HOOHU

�����$UFKDHRORJLFDO�,QYHVWLJDWLRQV�LQ�WKH�7DEOH�
5RFN�5HVHUYRLU�$UHD��0LVVRXUL��$UFKDHRORJLFDO�
5HVHDUFK�'LYLVLRQ��8QLYHUVLW\�RI�0LVVRXUL��
&ROXPELD��6XEPLWWHG�WR�WKH�1DWLRQDO�3DUN�6HUYLFH��
/LQFROQ�
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&RH��5DOSK�7�
�����6DFUHG�&LUFOHV��7ZR�7KRXVDQG�<HDUV�RI�1RUWK�

$PHULFDQ�,QGLDQ�$UW��/XQG�+XPSKULHV��/RQGRQ�

+DPLOWRQ��+HQU\�:�
����� 7KH�6SLUR�0RXQG��7KH�0LVVRXUL�$UFKDHRORJLVW�

����������

.D\��0DUYLQ��*HRUJH�6DER��,,,��DQG�5DOSK�0HUOHWWL
����� /DWH�3UHKLVWRULF�6HWWOHPHQW�3DWWHUQLQJ��$�9LHZ�

IURP�7KUHH�&DGGRDQ�&LYLF�&HUHPRQLDO�&HQWHUV�
LQ�1RUWKZHVW�$UNDQVDV��,Q�&RQWULEXWLRQV�WR�6SLUR�
$UFKHRORJ\��0RXQG�([FDYDWLRQV�DQG�5HJLRQDO�
3HUVSHFWLYHV��HGLWHG�E\�-��'DQLHO�5RJHUV��'RQ�*��
:\FNRII��DQG�'HQQLV�$��3HWHUVRQ��SS�����������
6WXGLHV�LQ�2NODKRPD¶V�3DVW�1R������2NODKRPD�
$UFKHRORJLFDO�6XUYH\��1RUPDQ�

0F0LOODQ��5��%UXFH
�����$UFKDHRORJLFDO�,QYHVWLJDWLRQV�LQ�WKH�6WRFNWRQ�

5HVHUYRLU�$UHD��6RXWKZHVWHUQ�0LVVRXUL��
����±������3DUW�,,��0LVVRXUL�$UFKDHRORJLFDO�
5HVHDUFK�'LYLVLRQ��'HSDUWPHQW�RI�6RFLRORJ\�DQG�
$QWKURSRORJ\��8QLYHUVLW\�RI�0LVVRXUL��&ROXPELD�

2¶%ULHQ��0LFKDHO�-��DQG�:��5D\PRQG�:RRG
�����7KH�3UHKLVWRU\�RI�0LVVRXUL��8QLYHUVLW\�RI�0LVVRXUL�

3UHVV��&ROXPELD�

3HUWWXOD��7LPRWK\�.�
����� 7KH�/RIWLQ�6LWH�DQG�3KDVH�LQ�:HVWHUQ�2]DUN�

3UHKLVWRU\��7KH�0LVVRXUL�$UFKDHRORJLVW������±���

����� 7KH�/DWH�3UHKLVWRULF�3HULRG�LQ�WKH�:HVWHUQ�2]DUNV�
RI�6RXWKZHVW�0LVVRXUL��,Q�&RQWULEXWLRQV�WR�6SLUR�
$UFKDHRORJ\��0RXQG�&HQWHUV�DQG�5HJLRQDO�
3HUVSHFWLYHV��HGLWHG�E\�-��'DQLHO�5RJHUV��'RQ�*��
:\FNRII��DQG�'HQQLV�$��3HWHUVRQ��SS�����±�����
6WXGLHV�LQ�2NODKRPD¶V�3DVW�1R������2NODKRPD�
$UFKHRORJLFDO�6XUYH\��1RUPDQ�

3KLOOLSV��3KLOLS��DQG�-DPHV�$��%URZQ
�����3UH�&ROXPELDQ�6KHOO�(QJUDYLQJV�IURP�WKH�&UDLJ�

0RXQG�DW�6SLUR��2NODKRPD��9RO�����3HDERG\�
0XVHXP�3UHVV��+DUYDUG�8QLYHUVLW\��&DPEULGJH�

�����3UH�&ROXPELDQ�6KHOO�(QJUDYLQJV�IURP�WKH�&UDLJ�
0RXQG�DW�6SLUR��2NODKRPD��9RO�����3HDERG\�
0XVHXP�3UHVV��+DUYDUG�8QLYHUVLW\��&DPEULGJH�

5D\��-DFN�+�
�����3URMHFWLOH�3RLQWV�LQ�0LVVRXUL�DQG�3RUWLRQV�RI�

$GMDFHQW�6WDWHV��6SHFLDO�3XEOLFDWLRQ�1R������7KH�
0LVVRXUL�$UFKDHRORJLFDO�6RFLHW\��6SULQJ¿HOG�

����� (DU�6SRROV��&HUDPLFV��DQG�%XULDO�0RXQGV�
IURP�6RXWKZHVW�0LVVRXUL��&DGGRDQ�DQG�
6SLUR�&RQQHFWLRQV�RQ�WKH�1RUWKHUQ�)URQWLHU��
6RXWKHDVWHUQ�$UFKDHRORJ\���������±���

5D\��-DFN�+���DQG�$��&ODUN�0RQWJRPHU\
����� $�8QLTXH�+XPDQ�(I¿J\�3LSH�IURP�&HGDU�&RXQW\��

0LVVRXUL��7KH�0LVVRXUL�$UFKDHRORJLVW�������±
����

6DER��*HRUJH��,,,�DQG�$QQ�0��(DUO\
�����3UHKLVWRULF�&XOWXUH�+LVWRU\��,Q�+XPDQ�$GDSWDWLRQ�

LQ�WKH�2]DUN�DQG�2XDFKLWD�0RXQWDLQV��E\�*HRUJH�
6DER�,,,��$QQ�0��(DUO\��-HURPH�&��5RVH��%DUEDUD�
$��%XUQHWW��/RXLV�9RJHOH��-U���DQG�-DPHV�3��
+DUFRXUW��SS����±�����5HVHDUFK�6HULHV�1R������
$UNDQVDV�$UFKHRORJLFDO�6XUYH\��)D\HWWHYLOOH��
$UNDQVDV�

9HKLN��5DLQ
�����$Q�$QDO\VLV�RI�&XOWXUDO�9DULDELOLW\�'XULQJ�WKH�

/DWH�:RRGODQG�3HULRG�LQ�WKH�2]DUN�+LJKODQG�
RI�6RXWKZHVW�0LVVRXUL��3K�'��GLVVHUWDWLRQ��
'HSDUWPHQW�RI�$QWKURSRORJ\��8QLYHUVLW\�RI�
0LVVRXUL��&ROXPELD�

:RRG��:��5D\PRQG
����� 7KH�3RPPH�GH�7HUUH�5HVHUYRLU�LQ�:HVWHUQ�

0LVVRXUL�3UHKLVWRU\��7KH�0LVVRXUL�$UFKDHRORJLVW�
����±�����

����� 7KH�)ULVWRH�%XULDO�&RPSOH[�RI�6RXWKZHVWHUQ�
0LVVRXUL��7KH�0LVVRXUL�$UFKDHRORJLVW�����ZKROH�
YROXPH��
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:RRG��:��5D\PRQG��DQG�6KDURQ�/��%URFN
����� 7KH�%ROLYDU�%XULDO�&RPSOH[�RI�6RXWKZHVWHUQ�

0LVVRXUL��7KH�0LVVRXUL�$UFKDHRORJLVW�����ZKROH�
YROXPH��

:RRG��:��5D\PRQG��DQG�5ROODQG�(��3DQJERUQ
����� 7KH�(XUHND�DQG�&RPVWRFN�0RXQGV��6RXWKZHVWHUQ�

0LVVRXUL��3ODLQV�$QWKURSRORJLVW���������±���

:\FNRII��'RQ�*�
�����&DGGRDQ�$GDSWLYH�6WUDWHJLHV�LQ�WKH�$UNDQVDV�

%DVLQ��(DVWHUQ�2NODKRPD��3K�'��GLVVHUWDWLRQ��
'HSDUWPHQW�RI�$QWKURSRORJ\��:DVKLQJWRQ�6WDWH�
8QLYHUVLW\��3XOOPDQ�
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