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.D]LP�$EGXOODHY� �,QVWLWXWH� RI� $UFKDHRORJ\� RI� WKH� $FDGHP\� RI� 6FLHQFHV� RI�
8]EHNLVWDQ���,$$68����
%UXQR�*HQLWR��8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL��³O¶2ULHQWDOH´��
ZLWK�FRQWULEXWLRQV�E\��
)DELDQD�5DLDQR�DQG�'DYLGH�/XQHOOL�
,QWURGXFWLRQ

7KH� -RLQW� 8]EHN�,WDOLDQ� DUFKDHRORJLFDO� SURMHFW� LQ� WKH� 6DPDUNDQG�
UHJLRQ��DLPLQJ�DW�GHWHFWLQJ�DQG�LQYHVWLJDWLQJ�SRVVLEOH�$FKDHPHQLG�DQG�SRVW�
$FKDHPHQLG� DUFKDHRORJLFDO� KRUL]RQV� LQ� WKH� 6DPDUNDQGD� UHJLRQ� �DQFLHQW�
6RJGLDQD��� VWDUWHG� WKH� DFWLYLWLHV� DW�.RM�7HSD� LQ� ������$IWHU� WKH� YHU\� VKRUW�
ILUVW�FDPSDLJQ�LQ�0D\�-XQH��������WKH�VHFRQG�LQ�-XQH�-XO\��������DQG�VWXG\�
DFWLYLWLHV� LQ� 6HSWHPEHU� ������� WKH� ILHOG� ZRUN� FRQWLQXHG� ZLWK� D� WKLUG�
H[FDYDWLRQ�VHDVRQ��-XQH�-XO\��������� WKURXJK�PRUH�H[WHQVLYH� WULDO�WUHQFKHV�
��7KH�VHOHFWLRQ�RI�WKH�VLWH�ZDV�VXJJHVWHG�RQ�WKH�EDVLV�RI�WKH�WRSRJUDSKLF�GDWD�DFKLHYHG�E\�
WKH� ,WDOLDQ�$UFKDHRORJLFDO�0LVVLRQ� RI� WKH�8QLYHUVLWj� GHJOL� 6WXGL� GL� %RORJQD�ZKLFK� KDG�
LGHQWLILHG�GLIIHUHQW�RWKHU�VLWHV�RI�WKH�SHULRG��*HQLWR��*ULFLQD�������S������������

��7KH�VHFRQG�VHDVRQ�RI�DFWLYLW\�ZDV�PDLQO\�DLPHG�DW�UHFRJQL]LQJ�VWUDWLJUDSKLF�FRRUGLQDWHV�
DQG�DV�PXFK�DV�SRVVLEOH�HYLGHQFHV�RI�WKH�IRUWLILFDWLRQ�HDUWKHQ�ZDOO��*HQLWR��*ULFLQD�������
HQFLUFOLQJ�WKH�KLJK�FLWDGHO�WHSH���

��7KH�DFWLYLWLHV�LQ������ZHUH�PDLQO\�GHYRWHG�WR�WKH�VWXG\�RI�WKH�PDWHULDOV�PRVWO\�PDGH�E\�
0LVVHV�0DULD�'¶$QJHOR�DQG�)DELDQD�5DLDQR��ZKR�XWLOL]HG�WKH�0$�GLVVHUWDWLRQ�KHOG�DW�WKH�
8QLYHUVLWj� GHJOL� 6WXGL� GL� 1DSROL� ³O¶2ULHQWDOH´� �812�� WKH� �WK� $SULO� ����� ZLWK� WKH� FR�
VXSHUYLVRUVKLS�RI�'U��%HUW\OOH�/\RQQHW�DQG�'U��6HUHQD�0DVVD��,�DP�YHU\�PXFK�DQG�GHHSO\�
WKDQN�IRU�WKHLU�SUHFLRXV�KHOS�DQG�VXSSRUW���

�� ,� WDNH� WKH� RFFDVLRQ� WR� H[SUHVV� P\� GHHSHVW� WKDQNV� WR� WKH� 'LUHFWRU� RI� ,$$68� 'U�� $��
%HUG\PXUDGRY�IRU�KLV�NLQG�SDUWLFLSDWLRQ�WR�DOO�WKH�VWDJHV�RI�WKH�DFWLYLWLHV�RI�WKLV�\HDU��IURP�
WKH�RUJDQL]DWLRQDO�WR�WKH�VFLHQWLILF��7KH�UHDOL]DWLRQ�RI�WKH�ZRUN�KDV�EHHQ�SRVVLEOH��IURP�WKH�
,WDOLDQ�VLGH��WKDQNV�WR�WKH�SDUWLFXODU�DYDLODELOLW\�RI�WKH�5HFWRU�RI�812�3URI��/LGD�9LJDQRQL�
DQG�WKH�VWDII�RI�WKH�,QWHUQDWLRQDO�5HODWLRQVKLSV�2IILFH�RI�812��LQ�SDUWLFXODU�0UV��0DULQD�
*XLGHWWL�DQG�1LFROHWWD�'H�'RPLQLFLV��7KH�ILQDQFLDO�VXSSRUW�KDV�EHHQ�DOVR�JUDQWHG�E\�WKH�
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DW� .RM� WHSD� �)LJV�� ��� ���� 7KH� VLWH� LV�� DV� ZHOO� NQRZQ�� D� UDWKHU� LPSRUWDQW�
VHWWOHPHQW�� FRQVWLWXWHG� E\� D� FHQWUDO� ��P� KLJK� WUXQFDWHG�FRQH� VK� WHSD�� DQG�
HQFLUFOLQJ� HDUWKHQ� ZDOO� DQG� PRDWV�� $FFRUGLQJ� WR� WKH� WRSRJUDSKLF� UHVXOWV�
DFKLHYHG� E\� WKH� ,$0� RI� WKH� 8QLYHUVLWj� GHJOL� 6WXGL� GL� %RORJQD�� WKH� FLW\�
ZDOOV�� WKRXJK�QRW�VWLOO�FOHDUO\�LGHQWLILHG��EHFDXVH�SDUWLDOO\�FXW� WKURXJK�E\�D�
PRGHUQ� DJULFXOWXUDO� DFWLYLW\� RI� EXOOGR]HUV�� DUH� VLPLODU� WR� D� ZHOO� NQRZQ�
VHWWOHPHQW� SDWWHUQ� RI� D� XUEDQ� V\VWHP� IRU� VLWHV� DQG� FLWLHV� LQ� WKH� DQFLHQW�
6DPDUNDQG�DQG�8VWUXVKDQD�DUHDV�LQ�WKH�KLVWRULFDO�DQG�+HOOHQLVWLF�SHULRG���

.RMWHSD� LV� ORFDWHG� LQ� WKH� 3DVWGDUJRP� �/RZHU�'DUJRP�� DUHD� RI� WKH�
6DPDUNDQG�UHJLRQ�LQ�DQWLTXLW\�FDOOHG�6RJGLDQD�RU�6RJGLD�LQ�D�FRQWDFW�]RQH�
EHWZHHQ�DJULFXOWXUDO�DQG�VWHSSH�DUHDV��7KH�ORFDO�SRSXODWLRQ�WLOO�QRZ�QDPHV�
WKH� HQYLURQPHQW� RI� .RM� WHSD� GRZQ� WR� WKH� &KDQG\U� YLOODJH� DV� ³GDVKW´�
�VWHSSH���PHDQZKLOH�DOO�WKLV�WHUULWRU\�LV�ERUURZHG�E\�ILHOGV�RI�FRWWRQ��ZKHDW��

&HQWUR� ,QWHUGLSDUWLPHQWDOH� GL� 6HUYL]L� SHU� O¶$UFKHRORJLD� �&,6$��� 812� DQG� IRU� WKDW��
KHDUWIHOW�WKDQNV�DUH�GHYRWHG�WR�WKH�3UHVLGHQW�3URI��5RGROIR�)DWWRYLFK��WKH�FROOHDJXH�3URI��
,UHQH�%UDJDQWLQL��'U��$QGUHD�'¶$QGUHD�DQG�'U��5RVDULR�9DOHQWLQL��7KDQNV�DUH�DOVR�GXH�WR�
WKH�,WDOLDQ�$UFKDHRORJLFDO�0LVVLRQ�LQ�8]EHNLVWDQ�RI�WKH�8QLYHUVLWj�GHJOL�6WXGL�GL�%RORJQD�
DQG�LQ�SDUWLFXODU��WR�WKH�'LUHFWRU�3URI��0��7RVL��DQG�KLV�VWDII��'U��6LPRQH�0DQWHOOLQL��'U��
5LWD�'L�0DUWLQR�DQG�'U��*LRUJLD�&RGLQL��ZKR�PDGH�HYHU\WKLQJ�YHU\�HDV\�ZLWK�DLGV�DQG�
DGYLFHV�� $� SDUWLFXODU� WKDQN� LV� DOVR� GXH� WR� 'U�� 'PLWU\� .KRVWKXVNKLQ� IRU� KLV� KHOS� DV�
WUDQVODWRU�DQG�IRU�DQ\�RWKHU�RUJDQL]DWLRQDO�W\SH�RI�VXSSRUW��)RU�WKH�VFLHQWLILF�DVSHFW�VSHFLDO�
WKDQNV� DUH� GXH� WR� 3URI�� .D]LP� $EGXOODHY�� WKH� FR�DXWKRU� RI� WKLV� UHSRUW� ERWK� IRU� KLV�
VFLHQWLILF�VXJJHVWLRQV�DQG�WKH�RSHUDWLRQDO�TXDOLWDWLYH�DQG�IULHQGO\�SDUWLFLSDWLRQ�WR�WKH�ZRUN�
DFWLYLWLHV��WR�WKH�ZRUNPHQ�DQG�WKH�GULYHU�.KRGMDPXUDG�0DKPDG�0XUDG��/DVW�EXW�QRW�OHDVW�
VSHFLDO�JUDWLWXGH� LV�DOVR�GXH� WR� WKH�3+'�VWXGHQW�)DELDQD�5DLDQR��0$�VWXGHQW�)UDQFHVFR�
)UDQ]HVH�RI�812�DQG�3+'�VWXGHQW�/L�<XVKHQJ�RI� WKH�3HNLQJ�8QLYHUVLW\��ZKR�GHYRWHG�
PRVW� SDUW� RI� WKH� WLPH� WR� WKH� H[FDYDWLRQ�� WR� WKH� PDWHULDO� DQDO\VHV� DQG� GUDZLQJV�� 9HU\�
VSHFLDO� WKDQNV� DUH� DOVR� GXH� WR� 'U�� 'DYLGH� /XQHOOL�� DUFKDHRORJLVW�� WRSRJUDSKHU� DQG�
GUDIWVPDQ��ZKR�ZLWK�KLV�SUHFLRXV�DQG� WHFKQRORJLFDOO\� LQQRYDWLYH�H[SHULHQFH�KDV�JLYHQ�D�
GHFLVLYH�FRQWULEXWLRQ�WR�WKH�TXDOLW\�RI�WKH�ZRUN�DQG�ZKR�ZLWK�KLV�SHUVRQDO�DWWLWXGH�FRXOG�
RIIHU�DQ�XQLTXH�FRQWULEXWLRQ�IRU�WKH�ILQDO�UHDOL]DWLRQ�RI�WKH�DFWLYLWLHV�DQG�WR�WKH�VXFFHVV�RI�
WKH�ZKROH�RSHUDWLRQ��

��.RM�7HSD�DUHD�LV�����P�ORQJ�î�����P�ZLGH���������PT� ������KD��DQG�WKH�GLIIHUHQFH�LQ�
WKH�OHYHO�IURP�WKH�WRS�WR�WKH�ERWWRP�ORFDWHG�DORQJ�WKH�VHFWLRQV�QR���DQG���RSHQHG�LQ�0D\�
�����LV������P��7KH�DEVROXWH�TXRWH�ORFDWHG�LQ�DQ�XQH[FDYDWHG�SDUW�EHWZHHQ�7UHQFK�QR���
DQG�7UHQFK�QR����������LV���������D�V�O���)LJV���������7KH�JHRJUDSKLF�FRRUGLQDWHV�RI�WKH�VLWH�
DUH����6�����������P�(�������������P�1��870���
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RUFKDUGV��$UFKDHRORJLFDO�VWXGLHV�RI�WKH�SLHGPRQW�DUHDV�DW�6D]DJDQ��$JDO\N��
0LUDQNXO¶�� L�H�� WHUULWRULHV� DGMRLQLQJ� WKH� 'DUJRP¶V� VWHSSH�� KDYH� UHYHDOHG�
VRPH�JURXSV�RI� NXUJDQV�� WHVWLI\LQJ� WKDW� WKH� VWHSSH�KDV� EHHQ� DOVR�PDVWHUHG�
IRU�SDVWRUDO�ODQGV��,Q�SDUWLFXODU��WKLV�DVSHFW�ZDV�WKH�VXEMHFW�RI�WKH�VXUYH\�RI�
6XKDUHY��������������

2WKHU�LPSRUWDQW�VWDJH�LQ�VWXG\LQJ�WKH�QRPDGLF�EDUURZV�RI�WKLV�]RQH�
RI�FRQWDFWV�ZHUH�WKH�H[FDYDWLRQV�RI�2EHO¶ HQNR�XQGHUWDNHQ�LQ�WKH���V�RI�ODVW�
FHQWXU\�� +H� VWXGLHG� EDUURZV� RI� 6D]DJDQ� ORFDWHG� WR� WKH� VRXWK� IURP�
6DPDUNDQG� GDWLQJ� WKHP�EDVLFDOO\� WR� WKH� ODWH� KLVWRULFDO� SHULRG� �������� ,Q� D�
IRRWKLOO� DUHD� DGMRLQLQJ� WR� WKH� VWHSSH� RI� WKH�'DUJRP�&DQDO�� EDUURZV� DW� WKH�
VHWWOHPHQW� RI�0LUDQNXO¶�ZHUH� GLVFRYHUHG�� GLVWULEXWHG� LQ� WKH� VWHSSH� EH\RQG�
WKH� 'DUJRP� &DQDO� DORQJVLGH� ��� NP� WR� VRXWKZHVW� IURP� 6DPDUNDQG�� 7KH�
HDUOLHVW�EDUURZV�KDYH�EHHQ�GDWHG�E\�2EHO¶ HQNR�WR�WKH��QG�FHQWXU\�$'��WKH�
ODWHU�WR�WKH�HDUO\�0LGGOH�$JHV���������7KH�HDUOLHVW�EDUURZV�KDYH�EHHQ�IRXQG�
RXW� OHQJWKZD\V�$JDO\NVD\�� WKHUH� DUH� VRLO� WRPEV�ZKLFK�RQ� WKH� EDVLV� RI� WKH�
DQDO\VLV�RI� WKH�JUDYH�JRRGV�ZHUH�GDWHG�WR�WKH�HQG�RI��WK����UG�FHQWXULHV�%&�
��������

7KH� VWXG\� RI� WKHVH� VLWHV� RI� QRPDGLF� W\SH� DOORZV� RQH� WR� UHWUDFH� D�
KLVWRULFDO�VLWXDWLRQ�RI� WKH�UHJLRQ�ZKLFK�FDQ�EH�FKDUDFWHUL]HG�DV�D�ERUGHU�RI�
WKH�DJULFXOWXUDO�]RQH�LUULJDWHG�EHVLGHV�WKH�QDWXUDO�PXG�WRUUHQWV�FKDQQHOV�E\�
VXFK�ODUJH�FDQDOV�DV�'DUJRP�DQG�(VNL�$QNKRU��.RM�WHSD��ORFDWHG�MXVW�LQ�WKLV�
ERXQGDU\�WHUULWRU\��UHSUHVHQWV� WKH�VWUHQJWKHQHG�VLWH�ZKLFK�LV�IHQFLQJ�RII�DQ�
DJULFXOWXUDO� ]RQH� IURP� WKH� VWHSSH�� 6SHFLDO� DWWHQWLRQ� WXUQV� RQ� WZR� W\SHV� RI�
SURWHFWLRQ� RI� VHWWOHPHQW�� WKH� ILUVW�� D� ZLGH� PRDW�� VXUURXQGLQJ� WKH� VLWH�� WKH�
VHFRQG� D� SRZHUIXO� IRUWLILFDWLRQ� DOVR� VXUURXQGLQJ� VHWWOHPHQW� IURP� GLIIHUHQW�
GLUHFWLRQV�� 7KH� PRDW� ZDV�� PRVW� OLNHO\� ILOOHG� ZLWK� ZDWHU� RI� PXG�WRUUHQW�
RULJLQV� FRPLQJ� VHDVRQDOO\� IURP� WKH� PRXQWDLQV�� RQ� ZKDW� VSHFLILHV� D�
VLJQLILFDQW� OD\HU� RI� WKH� VDQG� ZKLFK� LV� SDVVLQJ� XQGHU� WKH� FXOWXUDO� OD\HUV�
EHORQJLQJ� WR� WKH� ILQDO� SHULRG� RI� GZHOOLQJ� RQ�.RM� WHSD�� 3HFXOLDULWLHV� RI� WKH�
DQFLHQW� LUULJDWLRQ� RI� WKLV� WHUULWRU\� SURFHHGV�� DV� LW� ZDV� WROG�� IURP� QDWXUDO�
VHDVRQ�FKDQQHOV��ZDVKLQJ�GXULQJ�VSULQJ�WLPH�VLJQLILFDQW�SDUW�RI�WKH�WHUULWRU\��
7LOO�QRZ� WKH�FKDQQHOV�ZKLFK�GULHG�XS� WR� WKH� VXPPHU�SUHVHUYHG� WKHLU�EHGV��
7KHUH�DUH�WKUHH�PDLQ�FKDQQHOV�ZKLFK�IRUP��DFFRUGLQJ�WR�WKH�LQIRUPDWLRQ�RI�
ORFDO� UHVLGHQWV�� FDQDOV� &KLOEXUVD\� �LW� LV� WUDQVODWHG� DV� 6NHLQ� �� RI� FRUGV���
'DUJRP�DQG�(VNL�$QNKRU��

7KH� VLWH� ZDV� GHVWUR\HG� IURP� QRUWKHUQ� SDUW�� WKH� IRUWLILFDWLRQ� ZDOO�
SUHVHUYHG�RQO\� LQ� WKH�PLGGOH�SDUW�� ,W� LV�QRW�H[FOXGHG�� WKDW� WKH�JURXQG�IURP�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

WKH�GHVWUR\HG�ZDOO�KDV�EHHQ�OHYHOHG�E\�WKH�EXOOGR]HU��KDYLQJ�ILOOHG�WKH�PRDW��
$Q\ZD\�� QRZ� WKLV� VLWH� UHSUHVHQWV� D� SODLQ� VXUIDFH�� $FFRUGLQJ� WR� WKH� ORFDO�
UHVLGHQWV�LW�KDV�EHHQ�PDGH�LQ�WKH���V�RI�WKH���WK�FHQWXU\��2WKHU�GDPDJH�LV�D�
WUHQFK�GXJ�E\�WKH�EXOOGR]HU�RQ�WKH�HDVW�ZDOO��7KH�JURXQG�IURP�WKH�GHVWUR\HG�
ZDOO� KDV� EHHQ� PRYHG� LQ� PRDW� DQG� XVHG� IRU� LWV� RYHUODSSLQJ�� $V� LW� ZDV�
SRVVLEOH� WR� ILQG� RXW�� WKHVH� RYHUODSSLQJ� VHUYH� VLPXOWDQHRXVO\� DV� ERXQGDU\�
SDWK� IRU� WKH� LQGLYLGXDO� VRZLQJ� SODFHV�� 1RZ� WKHVH� DUHDV� DUH� XVHG� IRU�
FXOWLYDWLRQ� RI� FRUQ�� JUDSHV� DQG� RWKHU� FXOWXUHV��'XULQJ� D� FHUWDLQ� SHULRG� WKH�
PRDW�ZDV�DOVR�XVHG�DV� WKH�WDQN�ZKHUH�ZDWHUV� IURP�VXUURXQGLQJ�ILHOGV�IOHZ�
GRZQ��7KH�RR]\�JURXQG�DW� WKH�ERWWRP�RI�³PRDW´�ZKLFK�LV�XVHG�QRZ�XQGHU�
FURSV�ZDV� DFFXPXODWHG��PRVW� OLNHO\�� IURP�ZDWHUV� IORZQ�GRZQ� IURP� ILHOGV��
+RZHYHU��DV�LW�ZDV�PHQWLRQHG�DERYH��WKH�SRZHUIXO�OD\HU�RI�\HOORZ�UHGGLVK�
VDQG�ZKLFK� LV� WUDFHG� IURP� WKH�H[WHUQDO� VLGH�RI�ZDOOV� DVLGH�PRDW�� LV�� RQ� DOO�
HYLGHQFH��UHVXOW�RI�GUDZLQJ�RI�PXG�WRUUHQW�ZDWHUV��7KH�FRORU�DQG�VWUXFWXUH�RI�
VDQG� DW� WKH� ERWWRP� RI� &KLOEXUVD\� WKDW� WDNHV� WKH� ZDWHU� IURP� WKH� VWUHDPV�
IROORZLQJ� IURP�PRXQWDLQV� WHVWLI\� LQ� IDYRU� RI� WKLV� DVVXPSWLRQ�� +HQFH� LW� LV�
SRVVLEOH�WR�DVVXPH��WKDW�RQH�RI�RSSRUWXQLWLHV�RI�ILOOLQJ�WKH�PRDW�GXULQJ�WKH�
DQFLHQW�SHULRG�ZDV�WKH�XVLQJ�RI�PXG�VWUHDPV��

$UFKDHRORJLFDO� H[FDYDWLRQV� RQ� WKH� VLWH� KDYH� VKRZQ�� WKDW� DQFLHQW�
SRSXODWLRQ�RI�.RM�WHSD�ZDV�HQJDJHG�LQ�DJULFXOWXUH��$WWULEXWHV�RI�DJULFXOWXUDO�
DFWLYLW\� DUH� QXPHURXV� ILQGV� RI� PLOOVWRQHV�� ,W� LV� SRVVLEOH� WR� WHOO� DERXW� WKH�
GHYHORSPHQW� RI� FHUHDO� FXOWXUH� ZLWK� FRQILGHQFH�� $ORQJVLGH� ZLWK� LW� GXULQJ�
H[FDYDWLRQ� KDYH� EHHQ� IRXQG� RXW� SHDFK� SLWV� WKDW� FDQ� WHVWLI\� DOVR� WR� WKH�
SUHVHQFH�RI�JDUGHQLQJ��'HVSLWH�RI�SRZHUIXO� IRUWLILFDWLRQ�RI� WKH� VLWH�KDYLQJ�
WZR� GHIHQVLYH� FRQVWUXFWLRQV� �PRDW� DQG� IRUWLILFDWLRQ� ZDOO��� HFRQRPLF�
DFWLYLWLHV�RI�WKH�SRSXODWLRQ�WRRN�WKH�LPSRUWDQW�SODFH�LQ�D�OLIH�RI�VHWWOHPHQW��
2WKHU�QRW�OHVV�LPSRUWDQW�IXQFWLRQ�RI�.RM�WHSD�ZDV�D�SURWHFWLRQ�RI�WKH�RDVLV�
DJDLQVW� QRPDG� WULEHV�� $ERYH� LW� ZDV� DOUHDG\� PDUNHG�� WKDW� DOO� DGMRLQLQJ�
WHUULWRU\�RI� WKH�VLWH� UHSUHVHQWHG�D�ERUGHU�]RQH�EHWZHHQ� WKH�QRPDGLF�VWHSSH�
DQG� D� ]RQH� RI� DJULFXOWXUDO� FXOWXUH�� ,QKDELWDQWV� RI� .RM� WHSD� KDG� UHJXODUO\�
UHVLVWHG�WR�WKH�DWWDFNV�RI�WKH�HQHP\��DQG�LW�LV�LQWHUHVWLQJ�LQ�WKLV�UHVSHFW�D�ILQG�
RI� HQRXJK� ODUJH� ���� FP� LQ� GLDPHWHU�� VWRQH� EDOO� RQ� WKH� VXUIDFH� RI� WKH� VLWH��
VHUYHG�IRU�D�WKURZLQJ�DW�VLHJH�RU�WR�GHIHQVH��7RZHULQJ�SRVLWLRQ�RI�.RM�WHSD�
RQ�UDWKHU�SODLQ�ODQGVFDSH�DWWDFKHG�WR�LW�WKH�LPSRUWDQW�VWUDWHJLF�VLJQLILFDQFH��
7KH�PDWWHU� LV� WKDW� IURP� LWV� WRS� HYHQ� RQ� D� ORQJ� GLVWDQFH� LW� LV� ZHOO� ORRNHG�
WKURXJK�QRW�RQO\�QHDUE\�GLVWULFWV��EXW� DOVR� WKH� UHPRWH�SRLQWV� LQ� D� VRXWKHUQ�
GLUHFWLRQ�� WKH� VHWWOHPHQWV� ORFDWHG� DW� ERWWRP� RI� PRXQWDLQV� �� DV� 6D]DJDQ��
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7DYXNEXORN�� .KD]UDWL� 'DYXG� �$NVD\��� ,EUDKLP� $WD�� -DP� HWF�� 2QH� VKDOO�
UHPLQG��WKDW�DW�%D\VDUL�WHSD��+HOOHQLVWLF�SHULRG��QHDU�6D]DJDQ�D�WHWUDGUDNKP�
RI� 6HOHXFRV� ,� ZDV� IRXQG� GXULQJ� WKH� H[FDYDWLRQ� RI� 8]EHN�,WDOLDQ�
DUFKDHRORJLFDO� H[SHGLWLRQ� �$EGXOODHY�� )UDQFHVFKLQL�� 5DLPNXORY� ������ SS��
��������7KH�DUUDQJHPHQW�RI�WKLV�VHWWOHPHQW�RQ�D�KHLJKW�DOORZV�RQH�WR�VXUYH\�
DOO�WKH�'DUJRP�YDOOH\��6XFK�DUUDQJHPHQW�RI�VLWHV�JLYHV�WKH�EDVLV�WR�DVVXPH�
XVH�RI�WKHVH�SRLQWV�DV�REVHUYDQW�DQG�DODUP�SRLQWV�LQ�FDVH�RI�PRYHPHQW�RI�WKH�
HQHP\��

7KH�MRLQW�8]EHN�,WDOLDQ�WHDP�VSHQW���ZHHNV�DERXW� LQ�WKH�DUHD��IURP�
��WK�-XQH�WR��UG�-XO\��������DFWLQJ�ZLWK�QHZ�ILHOG�RSHUDWLRQV���

7KH�SUHPLVHV�RI� WKH�SURMHFW� DUH� UHODWHG� WR�PRUH�SUHFLVHO\�GHILQH�DQ�
³$FKDHPHQLG´� DUFKDHRORJLFDO� KRUL]RQ�� HVSHFLDOO\� LQ� WKH� QRUWK�HDVWHUQ�
SHULSKHU\� RI� WKH� (PSLUH� �LQ� DUHDV� VXFK� DV� 0DUJLDQD�� %DWWULDQD� DQG�
6RJGLDQD��� LQ� WKLV� SHUVSHFWLYH� DW� OHDVW�� IRXU� GLIIHUHQW� DVSHFWV� DQG� OHYHOV� RI�
LQWHUSUHWDWLRQV�RI�DQ�(PSLUH�VKRXOG�EH�EDVLFDOO\�FRQVLGHUHG��

�� WKH�G\QDVWLF��LGHQWLILDEOH�RQO\�E\�LQVFULSWLRQV��QXPLVPDWLFV�DQG�VHDOV��
�� WKH�HWKQLF��SRVVLEO\�GHWHFWDEOH�ERWK�LQ�WKH�SK\VLFDO�DQWKURSRORJLFDO�DQG�

FXOWXUDO�JURXQGV��
�� WKH� SROLWLFDO�LPSHULDO�� UHFRJQL]DEOH� ERWK� LQ� WKH� PDFURVFRSLF�

DUFKLWHFWRQLF�� DUW�KLVWRULFDO� UHPDLQV� DQG� LQ� WKH� PDWHULDO� WUDFHV� RI� WKH�
VHWWOHPHQW�SDWWHUQV�DQG�WKH�HFRQRPLF�LQYHVWPHQW�IRU�WKH�ZDWHU�VXSSO\��

�� WKH�FKURQRORJLFDO��LQWHUSUHWDEOH�LQ�WKH�GLIIHULQJ�DUFKDHRORJLFDO�KRUL]RQV�
FRQQHFWHG� WR� WKH� WLPH�RI� WKH�SROLWLFDO� GRPLQLRQ�RI� WKH�G\QDVW\� LQ� WKH�
DUHD��

$OO� WKHVH� JURXQGV� DQG� WRSLFV� �*HQLWR� ������ S�� ����� ILJ�� �� PXVW� RI�
FRXUVH�EH�XWLOL]HG�DQG��LQ�WLPH��FRUUHODWHG�WR�WKH�UHDO�DUFKDHRORJLFDO�HYLGHQFH�
RI�WKH�UHVHDUFK�DFWLYLW\��:KDW�LW�LV�PRUH��DQFLHQW�6RJGLDQD�KDV�EHHQ�DOZD\V�
FRQVLGHUHG� DQG� LW� DFWXDOO\� ZDV� D� IURQWLHU� ]RQH�� PDLQO\� ZLWK� UHJDUG� WR� WKH�
QRUWKHUQPRVW� VWHSSH� DUHD�� DQ� DUFKDHRORJLFDO� ³$FKDHPHQLG´� KRUL]RQ� LQ� WKH�
DUHD�FDQ�EH��WKXV��PHDVXUHG�PRVW�SURSHUO\�RQ�WKH�EDVLV�RI�WKH�GLVWULEXWLRQ�RI�

��7KH�ZRUN�KDV�EHHQ�SRVVLEOH�WKDQNV�WR�DQ�RIILFLDO�DJUHHPHQW�EHWZHHQ�,$$68�DQG�812��
VLJQHG�LQ�2FWREHU������LQ�6DPDUNDQG�DQG�$SULO������LQ�1DSOHV��
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WKH� UHPDLQV� DQG� QRW� RQO\� RQ� WKH� HYLGHQFH� RI� DQ� ³$FKDHPHQLG´� FXOWXUDO�
FKDUDFWHU�LQ�WKH�FHQWUDO�$VLDQ�DUFKDHRORJ\���

7KH�DFWLYLWLHV�RI�WKH�MRLQW�ZRUNLQJ�JURXS�RI�WKH�,$$68�DQG�812�LQ�
�����ZHUH�FRQGXFWHG� LQ�.RM�7HSD�DLPLQJ�DW� VLQJOLQJ�RXW�SRVVLEO\�FXOWXUDO�
KRUL]RQV� UHODWHG� WR� WKH� SHULRGV� RI� WKH� HDUOLHVW� RFFXSDWLRQ� RI� WKH� VLWH��
UHSUHVHQWLQJ�� WKXV�� WKH� WKLUG� VWDJH� RI� D� PLGGOH�WHUP� SURMHFW� LQ� WKH� DUHD� LQ�
RUGHU�WR�SODQ�IXWXUH�H[WHQVLYH�H[FDYDWLRQV�WKHUH�RU�HOVHZKHUH��

)LHOG�$FWLYLW\��6XPPHU�������
.RM�7HSD��.HQG\N�WHSH����LV�ORFDWHG�DW�OHVV�WKDQ�����NP�VRXWK�ZHVW�

IURP�6DPDUNDQG�DQG�YHU\�FORVH�WR�WKH�RXWVNLUWV�RI�WKH�&KDQG\U�YLOODJH���7KH�
WKLUG� VHDVRQ� RI� H[FDYDWLRQ� DPRQJVW� WKH� RWKHUV�� KDG� WKH� IROORZLQJ� PDLQ�
REMHFWLYHV��DOO�DLPHG�DW�LQYHVWLJDWLQJ��

�� WKH�IODW�DUHD�EHWZHHQ�WKH�HQFLUFOLQJ�ZDOO�DQG�WKH�FHQWUDO�WHSH�DURXQG�WKH�
SDVW�WUHQFKHV��7UHQFK�����

�� WKH�DUHD�RI� WKH�VRXWKHUQ�IRUWLILFDWLRQ�HDUWKHQ�ZDOO� LQ�RUGHU� WR�SRVVLEO\�
LGHQWLI\�LWV�DUFKLWHFWXUDO�HYLGHQFH��OHQJWK��ZLGWK�DQG�KHLJKW���7UHQFK����
7UHQFK���([W��6RXWK��7UHQFK���([W��1RUWK��7UHQFK�����

�� WKH� WRS� RI� WKH� WHSH� LQ� RUGHU� WR� ILQG� HDUOLHU� DUFKLWHFWXUDO� DQG�PDWHULDO�
FXOWXUH��7UHQFK�����

�� DV�PXFK�DV�GDWLQJ�PDWHULDO�FXOWXUH�SRVVLEOH��LQ�RUGHU�WR�DFKLHYH�D�PRUH�
GHWDLOHG� W\SRORJLFDO� DQG� SRVVLEO\� FKURQRORJLFDO� VWUDWLJUDSKLF�
GLIIHUHQWLDWLRQ��

�� )RU� WKH� SUHYLRXV� DFWLYLW\� LQ� WKH� DUHD� DQG� VSHFLDOO\� IRU� WKH� UHODWLRQVKLSV� EHWZHHQ� WKH�
'DUJRP�DQG�WKH�(VNL�$QNKRU�FDQDOV��VHH�.DEDQRY���������SS�����������

��2Q�WKH�EDVLV�RI�WKH�PDWHULDOV�DQG�GDWD�FROOHFWHG�IURP�WKH�VXUIDFH��IURP�VHFWLRQ�QRV����DQG�
�� LQ� ������ IURP� WKH� WUHQFKHV� HIIHFWHG� LQ� ����� DQG� IURP� WKH� VWXG\� DFWLYLW\� LQ� ������ KDV�
SUHVHQWHG��IRU�WKH�PRPHQW��WUDFHV�UHODWHG�WR�WKH�SRVW�$FKDHPHQLG�SHULRG��*HQLWR��*ULFLQD�
������*HQLWR��*ULFLQD�������5DLDQR��������
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7UHQFK����)LJ����
2Q� WKH� WRS� RI� WKH� FHQWUDO� WHSH�� D� QHZ� WUHQFK� LV� RSHQHG�� ZKLFK��

IROORZLQJ�WKH�QXPEHULQJ�RI�WKH�WUHQFKHV�RI�WKH�VHFRQG�VHDVRQ��LV�QDPHG�DV�
QR����WKH�WUHQFK����P�ORQJ�î���P�ZLGH��1�6�RULHQWHG���)LJ������LV�ORFDWHG�DW���
P�IURP�WKH�WULJRQRPHWULF�SRLQW��67������LQ�WLPH�ORFDWHG�DW�����P�DERYH�VHD�
OHYHO���DQG�FRYHUV�DQ�DUHD�RI����VT��P��7KH�RSHQLQJ�RI�WKLV�WUHQFK�ZDV�PDGH�
LQ�RUGHU�WR�LQYHVWLJDWH�HYHQWXDO�HDUOLHU�SHULRGV�RQ�WKH�WRS�RI�WKH�PDLQ�FLWDGHO���

7KH�ILUVW�OHYHO�WR�EH�UHPRYHG�LQ�WKH�WUHQFK�ZDV��DV�XVXDO��WKH�KXPXV�
DQG�WKH�VXUIDFH��UDWKHU�GDUN�LQ�FRORU�DQG�FRPSOHWHO\�IXOO�RI�URRWV�DQG�RWKHU�
YHJHWDO�HOHPHQWV��3RWVKHUGV�FRPH�WR�WKH�OLJKW�IURP�WKH�ILUVW�FXWWLQJV��)LJ������
DQG� VRPH� IUDJPHQWV� RI� ZKLWH� DQG� SLQN� OLPHVWRQH�� PRGHUQ� JODVV� DQG�
DOXPLQXP�VSRRQ��ZLWK�YHU\�IUDJPHQWHG�DQLPDO�ERQHV��DQG�PLQXVFXOH�IOXYLDO�
SHEEOHV��D�WLQ�IUDJPHQW�RI�D�EHQW�ODPLQD��IUDJPHQWV�RI�ELJ�MDU��DV�ZHOO��,Q�WKH�
QRUWK�HDVWHUQ� FRUQHU� RI� WKH� WUHQFK� WKH� VRLO� DSSHDUV�PRUH� KDUG� WKDQ� LQ� WKH�
HDVWHUQ��DQG�ZLWK�WKH�WKLUG�FXWWLQJ��68���ZDV�GHILQHG��WKLV�68��DOWKRXJK�KDV�
PRUH� RU� OHVV� WKH� VDPH� FKDUDFWHULVWLFV� RI� WKH� VRLO� RI� WKH� VHFRQG� FXWWLQJ��
FRQWDLQV� LUUHJXODU� EORFNV� RI� SD[D� �DUWLILFLDO� SUHVVHG� FOD\�� �)LJ�� ���� 7KH�
KDUGHVW�SDUW�RI�WKH�VRLO�RI�68���LV�OHIW�XQWRXFKHG��,Q�WKH�VRXWK�HDVWHUQ�FRUQHU�
WKH�VRLO�ORRNV�OLNH�PRUH�VRIW�DQG�WKH�FXWWLQJ�ZDV�JRLQJ�PXFK�GHHSHU�WKDQ�LQ�
RWKHU�GLUHFWLRQV���

7KH�FRQWLQXDWLRQ�RI�WKH�H[FDYDWLRQ�LQ�WKH�WUHQFK�OHDGV�RQH�WR�REVHUYH�
WKDW�WKH�VRLO�VWDUWV�WR�EHFRPH�PRUH�VRIW�HVSHFLDOO\�LQ�WKH�FHQWUH�RI�WKH�WUHQFK��
ZKLOH� WKH� UHPDLQLQJ� SDUWV� DW� VRXWK�� ZHVW� DQG� QRUWK� HDVW� DUH� VWLOO� KDUG� DQG�
FRPSDFW��7KH�YHJHWDO�UHPDLQV�VHHP�WR�EH�PRUH�UDUH�DQG�VPDOO��DQG�WKHUH�LV�D�
SURJUHVVLYHO\� ORZ� IUHTXHQF\� RI� SRWVKHUGV�� 7KH� HQWLUHW\� RI� WKH� VRLO� RI� WKH�
WUHQFK�� LQFOXGLQJ� WKH�EORFNV�RI�KDUG�DQG�FRPSDFW� FOD\� ORFDWHG� DW� VRXWK�� LQ�
QRUWK� DQG� LQ� WKH� QRUWK�HDVWHUQ� FRUQHU� RI� WKH� WUHQFK� �)LJ�� ���� SUHVHQWV�
ZLGHVSUHDG� WUDFHV� RI� DQLPDO� KROHV�� 7KUHH�PRUH� GLIIHUHQW� FXWWLQJV� GHILQH� D�
QHZ�68����

'XULQJ� WKH� WKLUG� FXWWLQJ�� SLHFHV� RI� PXG� FOD\� RI� FRQVLVWHQFH� YHU\�
VLPLODU�WR�WKDW�RI�D�PXG�EULFN�KDYH�EHHQ�IRXQG��WZR�RU�WKUHH�PLOOVWRQHV�DQG�
IHZ�SRWVKHUGV�DV�ZHOO��5HJXODUL]LQJ�DQG� OHYHOLQJ� WKH�FXWWLQJV�� LPPHGLDWHO\�
WZR�GLIIHUHQW� FRORUV� RI� VRLO�� RQH�PRUH�EURZQLVK� DW�ZHVW� DQG� DQRWKHU�PRUH�
JUD\LVK�DW�VRXWK��FDQ�EH�HDVLO\�REVHUYHG��$ORQJVLGH�WKLV�GLIIHUHQFH�RI�FRORU��
PRVW�SUREDEO\� WKHUH� LV� DQ�DOLJQPHQW�RI� D�ZDOO��68����� UXQQLQJ�QRUWK�HDVW�
VRXWK�ZHVW��DSSUR[LPDWHO\����FP�ZLGH��)LJ������
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'LIIHUHQW�FXWWLQJV�RI�DERXW�����FP�IURP�WKH�QRUWK�ZHVWHUQ�VLGH��FURVV�
WKH�FHQWUDO�EORFNV�RI�FRPSDFW�FOD\��QRW�RYHU�SDVVLQJ�WKH�SUHVXPHG�DOLJQPHQW�
RI� WKH�ZDOO� �68������7KH�VDPH�SURFHGXUH� LV�DOVR�XVHG� LQ� WKH�VRXWK�HDVWHUQ�
FRUQHU�� ZKHUH� WKH� VRLO� VHHP� WR� EH� VRIWHU� WKDQ� WKDW� RI� WKH� RWKHU� SDUWV�� 7KH�
UHPRYHG�VRLO�LV�ULFK�RQ�PLQHUDO�VDOWV�FRYHULQJ�DOVR�WKH�VXUIDFH�RI�WKH�SRWWHU\�
PDWHULDOV�� 7KH� GLIIHUHQW� FXWWLQJV� \LHOGHG� OHVV� RU� QRWKLQJ� URRWV�� ZKLOVW� WKH�
DQLPDO�KROHV�UHPDLQ���

7KH� RQO\� QRWHZRUWK\� DVSHFW� LV� WKDW� LQ� WKH� VRLO� WKHUH� DUH� WUDFHV� RI�
DQLPDOV��WKH�FRQVLVWHQFH�RI�WKH�VRLO�GLG�QRW�FKDQJH�LQ�DOO�WKH�EORFNV��)LJ�����
RI�FRPSDFW�DQG�KDUG�FOD\��VRXWK��FHQWUDO��QRUWK�HDVWHUQ��DQG� LW�VHHPV�WR�EH�
VRIWHU� DIWHU� WKH� OHYHOLQJ� RI� WKH� VRLO�� ,Q� WKH� VRXWK�ZHVWHUQ� FRUQHU� LW� ZDV�
GHILQHG� D� QHZ� 68� ��� ZKHUH� VRPH� EXUQW� UHGGLVK� SODVWHU� FDPH� WR� WKH� OLJKW�
EHFDXVH�WKH�SRVVLEOH�SUHVHQFH�RI�PXG�VWUXFWXUHV��ZKRVH�SRVVLEOH�DOLJQPHQW�
ZDV�DOUHDG\�QRWHG�DW�ZHVW���PDNHV�FOHDU�D� WRSRJUDSKLF�GLVWLQFWLRQ�EHWZHHQ�
WKH� WZR� DUHDV�� $ORQJ� WKH� DOLJQPHQW� GLIIHUHQW� H[FDYDWLRQ� SURFHGXUHV� DUH�
FKRVHQ�LQ�RUGHU�WR�PDNH�PRUH�IDVW�WKH�ZRUN���

6RPH�SDUW�RI�WKH�VRLO�FORVHVW�WR�WKH�VWUXFWXUH�ZDV�UHPRYHG��DQG�LQ�WKH�
HDVWHUQ� FRUQHU� D� ELJ� JUDQLWH�PLOOVWRQH�ZDV� IRXQG�� DQG�PRUH� ���� FP� LQ� WKH�
RWKHU�SDUWV�RI� WKH� WUHQFK�ZHUH� UHPRYHG�DV�ZHOO��3DUDOOHO� WR� WKH�VWUXFWXUH� LQ�
WKH� QRUWK� VRPH� XQ�GLDJQRVWLF� SRWVKHUGV�� DQG� LQ� WKH� VRXWK� VRPH� GLDJQRVWLF�
KDYH�EHHQ�IRXQG��RQH�RI�ZKLFK�LV�LQVHUWHG�LQ�WKH�VRXWKHUQ�VLGH�RI�WKH�WUHQFK�
�)LJ�������

,Q�WKH�QRUWK�HDVW�FRUQHU��FORVH�WR�WKH�UHFRJQL]HG�ZDOO��68�����WUDFHV�
RI� UHPDLQV� RI� LWV� FROODSVH�� 68� ��� KDYH� EHHQ� DOVR� IRXQG�� 5HPRYLQJ� WKH�
WHUUDLQ�� DSSDUHQWO\� MRLQLQJ� WKH� ZDOO� 68� ��� ZLWK� RQH� RI� WKH� SD[D� EORFN��
DQRWKHU� SDUW� RI� SD[D� DQG� IDOOHQ�PXG�EULFNV� FDQ� EH� REVHUYHG��%HWZHHQ� WKH�
VRXWKHUQ�VLGH�RI� WKH�ZDOO��68����DQG�WKH�VRXWKHUQ�VLGH�RI� WKH�WUHQFK��PRUH�
WUDFHV�RI�WKH�ZDOO�FROODSVH��68����FDQ�EH�LGHQWLILHG��)LJ�������,Q�WKH�QRUWK�
ZHVW�FRUQHU�³VDQG\´�FOD\�VWDUWV�WR�FRPH�WR�WKH�OLJKW��DQG�D�PLOOVWRQH�LQ�WKH�
FROODSVH�DW�WKH�FHQWUH�RI�WKH�UHPDLQV�RI�WKH�ZDOO�KDV�EHHQ�IRXQG�LQ�D�QHZ�68��
GHILQHG�DV�����)LJ��������

7KH� ZRUN� LQ� WKH� QRUWK�ZHVW� FRUQHU� �FORVHVW� WR� WKH� ZDOO�� 68� ����
FRQWLQXHV��7KH� VDQG\� VRLO� �DERXW����� FP� WKLFN��KDV� D�GLIIHUHQW� FRQVLVWHQFH�
DQG�SUHVHQWV�D�OLJKW�JUH\�FRORU��IRU�WKDW�LW�KDV�EHHQ�GHFLGHG�WR�DVVLJQ�D�QHZ�
68� ���� ZKHUH� ERQHV�� D� SHEEOH� DQG� VRPH� SRWVKHUGV� ZHUH� IRXQG�� ,Q� 68� ��
�VRXWKHUQ�VLGH�RI�WKH�WUHQFK��D�IHPDOH�WHUUDFRWWD�ILJXULQH��LQ�WKH�VW\OH�RI�WKH�
VR�FDOOHG�9HQXV�6W\GOLYDMD�� �)LJ������ LV� IRXQG�DW�����FP� IURP� WKH�ZHVWHUQ�



.��$EGXOODHY�DQG�%��*HQLWR� ��

VLGH�RI�WKH�WUHQFK��DQG�DW�����FP��)LJ�������3HUSHQGLFXODU�WR�WKH�ZDOO��68�����
DQ�DOLJQPHQW�RI�D�SRVVLEO\�DQRWKHU�ZDOO��68�����VXJJHVWHG�E\�WKH�SUHVHQFH�
RI�D�GHHS�OLQH�LQ�WKH�VRLO��)LJ�������KDV�EHHQ�IRXQG��

$V� LW� LV� SRVVLEO\� WR� REVHUYH� LQ� WKH� VRXWKHUQ� VLGH� RI� WKH� WUHQFK� D�
GLIIHUHQW� FRORU� LQ� WKH� VRLO� DQG� D� ELJ� SDUW� RI� SD[D� KDYH� EHHQ� LGHQWLILHG��
&RQVLGHULQJ�WKH�SRVVLELOLW\�WKDW�WKH�WZR�ZDOOV��68�����68�����DUH�GLIIHUHQW�
LQ�FKURQRORJ\�DQG�WKDW�WKH�DUHD�DW�WKH�QRUWK�RI�WKH�ZDOO�68����FDQ�UHSUHVHQW�
WKH�UHPDLQ�RI�LWV�DQFLHQW�EDVLV��IORRU���LW�KDV�EHHQ�GHFLGHG�WR�UHPRYH�SDUW�RI�
WKH�FOD\� LQ� WKH�QRUWK�ZHVWHUQ� VLGH�RI� WKH� WUHQFK�DVVLJQLQJ�� WKXV�� D�QHZ�68�
����WKLV�DUHD�VWDUWV��WKXV��WR�ORRN�OLNH�DQ�LUUHJXODU�VK�SLW��ZKHUH�VRPH�SLHFHV�
RI� ERQHV� KDYH� EHHQ� IRXQG�� 5HPRYLQJ� WKH� FROODSVH�� 68� ��� RI� WKH� ZDOO�� D�
VSLQGOH�ZKRUO�PDGH�E\�WKH�GLVF�EDVH�RI�D�YHVVHO�KDV�EHHQ�IRXQG�DV�ZHOO��DQG�
ODWHU�PRUH���FP�LQ�WKH�VRXWKHUQ�VLGH�RI�WKH�WUHQFK�KDV�EHHQ�UHPRYHG��3DUW�RI�
WKH� VRLO� LQ� WKH� QRUWKHUQ� VLGH� RI� WKH� ZDOO�� 68� ���� KDV� EHHQ� UHPRYHG� DQG�
VRPHZKDW�PRUH�WKDQ�WZR�SLWV��)LJ������FRPH�WR�WKH�OLJKW��DVVLJQLQJ�GLIIHUHQW�
68�WR�WKHP�DV�ZHOO��86�����ZHVWHUQ�SLW��DQG�86�����HDVWHUQ�SLW���5HPRYLQJ�
WKH� VRLO� LQ� WKHVH� ODVW� 68� ERQHV� DQG� SRWVKHUGV� ZHUH� IRXQGHG�� ZKLOH� WKH�
UHPDLQLQJ�SDUW�RI�WKH�WUHQFK�DW�QRUWK��UHPDLQV�FRQVWLWXWHG�E\�D�YHU\�FRPSDFW�
DQG�KDUG�FOD\�GHILQLQJ��WKXV��D�QHZ�86������

7KH�VPDOO�DSSDUHQWO\�VWUXFWXUHG�ZDOO�ZKLFK�VHHPHG�WR�KDYH�GLYLGHG�
WKH�SLWV��68�����68�����68�����LV�UHPRYHG��

$IWHU� KDYLQJ� UHPRYHG� WKH� KXJH� EORFN� RI� SD[D� EHWZHHQ� 68� ��� DQG�
68����� WKH�SUHVXPHG� WKUHH� LUUHJXODU�SLWV� FRQVWLWXWH�� LQVWHDG�� FOHDUO\�RQO\�D�
ELJ�VL]HG� FDYLW\�� ZKHUH� QRWHZRUWK\� D� EORFN� RI� SD[D� FROODSVHG� GXULQJ� WKH�
UHPRYDO�RI�WKH�VRLO���

:LWKLQ�WZR�SLWV��68����DQG�68������D�VPDOO�SLHFH�RI�EXUQW�ZRRGHQ�
DQG�EXUQW�GXVW�ZDV�IRXQG��7KH�RXWOLQH�RI�WKRVH�SLWV�LV�YHU\�LUUHJXODU��QRUWK�
RULHQWHG�DQG��WKXV��WKH�IRUPHU�86����������EHFRPHV�D�QHZ�WRSRJUDSKLF�68��
����)LJ�������

)URP�68����VRPH�SRWVKHUGV�DQG�RQH�PLOOVWRQH�KDYH�EHHQ�FROOHFWHG��
7KH�VKDSH�RI�WKH�VWUXFWXUDO�HOHPHQW�FRQVWLWXWHG�E\�68����LQ�WKH�ORZHVW�SDUW�
LV�VWUDLJKWO\� OLQHDU� WR� WKH�QRUWK�DQG� LW� LV�GLIIHUHQW� IURP�WKH� WRS�HOOLSWLFDO�VK�
SDUW��7KLV�VLWXDWLRQ�OHDGV�RQH�WR�GHILQH�D�QHZ�68������0RUH���FP�LQ�68����
ZDV�UHPRYHG�DQG�LW�ZDV�SRVVLEOH�WR�QRWH�WKH�FROODSVH�RI�WKH�ZDOO�DORQJ�WKH�
HDVWHUQ�GLUHFWLRQ��/DWHU���FP�RI�VRLO�LQ�68���DW�6(�ZDV�UHPRYHG�DQG�PRUH�
WUDFHV�RI�SODVWHU�KDYH�EHHQ�IRXQG��DOVR���FP�RI�VRLO�LQ�68���DW�QRUWK�HDVW�LV�
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UHPRYHG� DQG� LW� ZDV� SRVVLEOH� WR� REVHUYH� WUDFHV� RI� URRWV� DORQJ� WKH� FXWWLQJ��
6RPH�SDUWV�RI�SD[D�LQ�68����KDV�EHHQ�UHPRYHG���

$IWHU�KDYLQJ�FRPSOHWHO\� UHPRYHG� WKH�ZDOO� FROODSVH�68���� LQ�QRUWK�
HDVW�GLUHFWLRQ��RQH�GHILQHG� UHFWDQJXODU�VK�EORFN�RI�SD[D� ����FP� ORQJ�î����
FP�ZLGH�î����FP�WKLFN��FRPHV�RXW��3DUW�RI�WKH�VWUXFWXUDO�HOHPHQWV��SRVVLEO\�
VWLOO�68�����LQ�WKH�VRXWK�ZHVW�GLUHFWLRQ�LQ�RUGHU�WR�GHILQH�WKH�RXWOLQH�RI�WKH�
ZDOO��ZDV� UHPRYHG��ZKHQ� WKH�RSHUDWLRQ� ILQLVKHG�� RWKHU� VWUXFWXUDO� HOHPHQWV�
EHORQJLQJ� WR� 68� �� KDYH� EHHQ� DOVR� GHILQHG� DQG� D� SRWVKHUG� �ULP� RI� MDU��
GLDPHWHU����FP��FRYHUHG�E\�D�GDUN�FRORUHG�VOLS��SRVVLEO\�RI�ODWHU�FKURQRORJ\�
FRPHV�WR�WKH�OLJKW��)LJ��������

5HPRYLQJ�SDUW� RI� WKH� VRLO� RI�68����DQG�68��� WKH� OHYHO� RI� WKH� VRLO�
ZDV�NHSW�HTXDO�LQ�HYHU\�SDUW�RI�WKH�WUHQFK��WKH�QHZ�OHYHO�UHDFKHG�LV�68�����
DQG� GXULQJ� WKLV� RSHUDWLRQ� WKH� VWUXFWXUDO� HOHPHQW� FRQVWLWXWHG� E\� 68� ��� LV�
PRUH�HYLGHQW��7KH�ZKROH�68����ZDV�UHPRYHG�DQG�LW�LV�SRVVLEOH�WR�REVHUYH�
DQ�DOLJQPHQW�RI�SD[D�DORQJ�WKH�GLUHFWLRQ�6:�1(��LQ�FRUUHVSRQGHQFH�RI�68�
���DQG�68���1(��)URP�68����WZR�SRWWHU\�GLVFV��)LJV�����������IUDJPHQWV�RI�
ERQH�DW�QRUWK�DQG�VRXWK��IHZ�SRWVKHUGV�FRPH�RXW��D�QHZ�SRVVLEO\�DOLJQPHQW�
RI�ZDOO�LV�FRPLQJ�WR�WKH�OLJKW�DORQJ�68���DW�QRUWK�HDVW��,Q�68�����DORQJVLGH�
WKH�XQLILHG�VWUXFWXUH�RI�WKH�SUHVXPHG�WKUHH�SLWV��D�VSLQGOH�ZKRUO�FDPH�WR�WKH�
OLJKW��)LJ��������

$�QHZ�68�����D�ZDOO�FORVH�WR�86����DW���������FP�FRPHV�WR�WKH�OLJKW��
DQG�DQRWKHU�68�����FRQVWLWXWHG�E\�WKH�DUHD�GHOLPLWHG�E\�WKH�ZDOO�68�����68�
���DQG�68���DV�ZHOO��)LJ�������2QH�PLOOVWRQH�LQ�68����DW�QRUWK�HDVW�FORVH�WR�
68���QRUWK�HDVW�ZDV�IRXQG��)LJ�������6WDUWLQJ� WR� UHPRYH�VRLO� LQ�68����IRU�
DERXW� �� FP� WKH� SRPPHO� RI� D� IUDJPHQWHG� OLG� DQG� RQH� XQVKDSHG�PLOOVWRQH��
IHZ�SRWVKHUGV�DQG�D�OLWWOH�SLHFH�RI�ERQH�ZHUH�IRXQG��7U\LQJ�WR�UHJXODUL]H�DW�
WKH� VDPH� OHYHO� WKH� WHUUDLQ�� SDUW� RI� VRLO� LQ� 68� ���ZDV� UHPRYHG� DQG� LQ� WKH�
VRXWK�HDVWHUQ� FRUQHU� RI� WKH� WUHQFK� WKUHH� SLHFHV� RI� SRWWHU\� ZHUH� IRXQG��
SUREDEO\�EHORQJLQJ�WR�D�MDU��RQH�RI�ZKLFK�ORFDWHG�RQ�WKH�HGJH�RI�WKH�WUHQFK��
$QRWKHU�ELJ�IUDJPHQW�RI�WKH�SRWWHU\�FDPH�WR�WKH�OLJKW��LQVHUWHG�LQ�WKH�HDVWHUQ�
VLGH�RI�WKH�WUHQFK�DV�ZHOO��WKH�MDU��68�����DQG�WKH�FORVH�HOOLSWLFDO�HORQJDWHG�
PLOOVWRQH��)LJV����D��E��DUH��DW�ODVW��UHPRYHG��

$�QHZ�RSHUDWLRQ�ZDV�PDGH�LQ�UHPRYLQJ�VRLO�LQ�68�����DQG�WKH�VDPH�
OHYHO�RI�68����ZDV�UHDFKHG��DVVLJQLQJ��WKXV��D�QHZ�68������7KH�FRQVLVWHQFH�
RI�WKH�VRLO�LV�FRQWLQXRXVO\�FKDQJLQJ�IURP�D�VRIW�WHUUDLQ�RI�68����WR�D�PRUH�
KDUG�RI�68�����7KH� UHPRYDO� VRLO� LQ�68����ZDV�PDGH� LQ�RUGHU� WR� OHYHO� WKH�
VRLO� LQ� DOO� WKH� SDUW� RI� WKH� WUHQFK� DQG� LW� LV� SRVVLEOH� WR� QRWH� D� VRUW� RI� FDYLW\�
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FORVHG� EHWZHHQ� WKH�ZDOO� 68� ���� DQG� WKH� QRUWKHUQ� OLPLW� RI� WKH� WUHQFK�� 7KH�
FRQVLVWHQFH�RI�WKH�VRLO�LV�TXLWH�GLIIHUHQW�IURP�WKDW�RI�68�����GHHSHU�DQG�PRUH�
VDQG\�� $� FDYLW\� DORQJ� WKH� QRUWKHUQ� OLPLW� RI� WKH� WUHQFK� ZDV� IRXQG�� LQVLGH�
PRUH�SLHFHV�RI�ERQHV�KDYH�EHHQ�IRXQG��DVVLJQLQJ�WKXV��DQRWKHU�68�����/DWHU�
WKH�UHPRYDO�RI�WKUHH�FP�LQ�68����DQG�SDUW�RI�WKH�FROODSVH��68������DOORZHG�
RQH� WR� ILQG�RQH�ELJ�PLOOVWRQH�� VRPH�SLHFHV�RI�SRWVKHUGV�DQG� WZR�SLHFHV�RI�
ERQHV��WKXV�DVVLJQLQJ�D�QHZ�68������/DWHU�VL[�FP�RI�VRLO�LQ�68����LQ�RUGHU�WR�
OHYHO�68����DQG����� DQG��� FP�RI� VRLO� LQ�68����ZHUH� UHPRYHG��8QGHU� WKH�
FROODSVH��68�����WKHUH�VHHPV�WR�EH�DQ�DOLJQPHQW�RI�D�VWUXFWXUH�VRXWK�QRUWK�
RULHQWHG��HQGLQJ�DW�WKH�OHYHO�RI�68�����HYLGHQFHG�E\�WKH�GLYLVLRQ�LQ�WZR�SDUW�
RI�68�����)LJ�������

3DUW�RI� WKH�VRLO� LQ�68����DQG����ZDV�UHPRYHG��DOWKRXJK�WKH�GRXEWV�
DERXW� WKH� QDWXUH� RI� 68� ��� �FROODSVH� ��� 68� RU� ZDOO� 68� ���� UHPDLQ�� LW� LV�
SRVVLEOH�WR�FRQILUP�WKDW�68����GLYLGHG�68����LQ�WZR�SDUWV��,W�ZDV�GHFLGHG��
WKXV��WR�DVVLJQ�D�QHZ�68�ORFDWHG�EHWZHHQ�68����DQG�68����RQ�RQH�VLGH��DQG�
WKH� OLPLW� RI� WKH� WUHQFK� DW� VRXWK� IURP� WKH� RWKHU�� 3URFHHGLQJ� WR� UHPRYH� WKH�
HGJH�RI�WKH�FDYLW\��68����FROODSVHG��DQG�DIWHU�WKH�VHFRQG�FXWWLQJ�WKH�GHSWK�LV�
WKH�VDPH�RI�WKDW�RI�WKH�WRS�RI�68�����68����DQG����HQG�DW�WKH�WRS�RI�68�����
ZKHUH�D�QHZ�68����KDV�EHHQ�LGHQWLILHG��5HPRYLQJ�SDUW�RI�WKH�VRLO�LQ�68����
LW�ZDV�SRVVLEOH�WR�ILQG�LWV�HDVWHUQ�OLPLW��

5HPRYLQJ�DQRWKHU�SDUW�RI�VRLO�LQ�68����DQG����DQ\WKLQJ�ZDV�IRXQG��
ZKLOVW�68����DOORZHG�RQH�WR�XQHDUWK�D�ODUJH�SLHUFHG�VWDQG�LQ�WHUUDFRWWD�LQ�WKH�
FRUQHU�RI�68����DQG�68�����DW��������FP�IURP�WKH�SODLQ�RI�FDPSDLJQ��'XULQJ�
WKH�UHPRYDO�RI�VRLO�LQ�68����D�ELJ�PLOOVWRQH�LQ�QRUWK�ZHVWHUQ�FRUQHU�RI�WKH�
WUHQFK�ZDV�FROOHFWHG��3URFHHGLQJ�WR�UHPRYH�VRLO�LQ�68����DQG�����D�SRUWLRQ�
RI� UHGGLVK� EXUQW� FOD\�� FRQWDLQLQJ� D� ODUJH� TXDQWLW\� RI� DVK� �PRVW� SUREDEO\�
EHORQJLQJ�WR�D�VHPLFLUFXODU�ILUHSODFH�ZLWK�D�GLDPHWHU�RI����FP��DW��������FP�
IURP�WKH�SODLQ�RI�FDPSDLJQ�ZDV�IRXQG��,W�ZDV�GHFLGHG��WKXV��WR�DVVLJQ�D�QHZ�
68�����FROOHFWLQJ�VPDOO�VDPSOHV�RI�DVK�WR�EH�DQDO\]HG��)LJ�������$W�WKLV�OHYHO�
68����HQGV�DQG�VWDUWV�D�QHZ�68�����ZLWK�SRWVKHUGV�DQG�DQLPDO�ERQHV��7KH�
FRQVLVWHQFH�RI�WKH�VRLO�VHHPV�WR�EH�PRUH�FRPSDFW�ZLWK�D�GLIIHUHQW�FRORU�IURP�
WKDW� IRXQG� LQ�68�����'XULQJ� WKH� UHPRYDO�RI�VRLO� LQ�68����� LQVWHDG��D� OLWWOH�
VWDQG� LQ� WHUUDFRWWD� DQG� WZR�SRWWHU\�GLVNV�ZHUH� DOVR� IRXQG��7KH� UHPRYDO�RI�
VRLO�LQ�68����OHG�RQH�ILQDOO\�WR�GHILQH�WKH�HGJH�RI�68�����5HPRYLQJ�VRLO�LQ�
68����D�NLQG�RI�IORRU��"���)LJ������FRPHV�WR�WKH�OLJKW��LWV�FRQVLVWHQFH�LV�YHU\�
KDUG� DQG� FRPSDFW� OLJKW� JUD\LVK� FRORUHG�� WR�ZKLFK�ZDV�GHFLGHG� WR� DVVLJQ� D�
QHZ�68�����
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5HPRYLQJ�VRLO�LQ�68�����WZR�PLOOVWRQHV�LQ�WKH�FRUQHU�RI�68����DQG�
68����ZHUH� IRXQG�� 3URFHHGLQJ�ZLWK� DQRWKHU� UHPRYDO� RI�68����� SRWVKHUGV�
DQG� D� VWDQG� VLPLODU� WR� WKDW� IRXQG� LQ� 68� ���ZHUH� IRXQG�� /DWHU� SURFHHGLQJ�
IXUWKHU� UHPRYDO� RI� VRLO�� VPDOO� SLHFHV� RI� FHUDPLF� DQG� DQLPDO� ERQHV� ZHUH�
IRXQG��,W�ZDV�GHFLGHG��WKXV��WR�DVVLJQ�D�QHZ�68������5HPRYLQJ�VRLO�LQ�68����
QRWKLQJ�LQWHUHVWLQJ�FDPH�WR�WKH�OLJKW��DQG�LQ�68����D�IUDJPHQWHG�EDVH�RI�MDU�
ZLWK� �� SLHFHV� RYHUODSSLQJ� HDFK� RWKHU� ZDV� IRXQG�� ,W� ZDV� GHFLGHG�� WKXV�� WR�
DVVLJQ�D�68�IRU�MDU�����DQG�DQRWKHU�IRU�WKH�VRLO�MXVW�EHQHDWK��)LJ�������

7UHQFK����)LJ����
7KH�RSHQLQJ�RI�WKLV�QHZ�WUHQFK��ORFDWHG�DW�DERXW����P�VRXWKZDUG�RI�

7UHQFK� QR� �� ��� P� ORQJ� î� �� P� ZLGH�� MXVW� RYHU� WKH� HGJH� RI� WKH� VRXWKHUQ�
VHFWLRQ� RI� WKH� HQFLUFOLQJ� IRUWLILFDWLRQ� HDUWKHQ� ZDOO�� KDV� EHHQ� QHFHVVDU\�
EHFDXVH� D�PRGHUQ�� VXGGHQ� DQG� LOOHJDO� EUHDN�LQ� \LHOGHG� D� ODUJH� DPRXQW� RI�
SRWVKHUGV��VWRQHV��ERQHV��FHUDPLF�ZDVWH�DQG�PLOOVWRQHV��)LJ�������7KH�ZKROH�
DUHD�UHVXOWV�IXOO�RI�UHGGLVK�EXUQW�FOD\�WRJHWKHU�ZLWK�JUD\LVK�FRORUHG�FOD\�WRR��
DQG� VXJJHVWV� WKH�SUHVHQFH�RI� VWUXFWXUDO� HOHPHQWV� FRYHULQJ�RU�EHLQJ�SDUW�RI�
WKH� ZDOO�� 7KH� VXUSULVLQJ� FKDUDFWHU� RI� WKLV� VXGGHQ� DQG� FDVXDO� GLVFRYHU\� LV�
VWULFWO\� UHODWHG� WR� WKH�QDWXUH�DQG�KLVWRULFDO�GHYHORSPHQW�RI� WKH� IRUWLILFDWLRQ�
HQFLUFOLQJ�HDUWKHQ�ZDOO�DW�WKH�VLWH��,W�LV�HYLGHQW��LQ�IDFW��WKDW�WKH�SUHVHQFH�RI�
VXFK� ODUJH� DPRXQW� RI� SRWWHU\� W\SRORJLFDOO\� DQG� WHFKQRORJLFDOO\� VLPLODU� WR�
WKDW� IRXQG� DORQJVLGH� WKH� VHFWLRQV� QRV� �� DQG� �� RI� WKH� SUHYLRXV� VHDVRQV� RI�
H[FDYDWLRQV��PHDQV�WKDW�WKH�DUHD�RI�WKH�IRUWLILFDWLRQ�ZDOO�KHUH��DQG�WKHUH�DV�
ZHOO�� ZKHQ� QRW� DQ\� PRUH� XWLOL]HG�� ZDV� RFFXSLHG� E\� RWKHU� ODWHU� VWUXFWXUDO�
HOHPHQWV� �SLWV�� ZRUNLQJ� DFWLYLW\� DUHDV� HWF���� 7KH� GHFLVLRQ� RI� RSHQLQJ� WKLV�
WUHQFK�KDV�EHHQ�GRQH�ILUVW�LQ�RUGHU�WR�UHJXODUL]H�WKH�EUHDN�LQ��WR�LGHQWLI\�DQG�
WR�GHILQH�WKH�VWUXFWXUDO�HOHPHQWV��DQG�ILQDOO\�WR�UHFRJQL]H�WKH�LQQHU�VWUXFWXUH�
RI�WKH�IRUWLILFDWLRQ�HDUWKHQ�ZDOO��

$W�ILUVW�D�UHPRYDO�RI�WKH�VRLO�ORFDWHG�LQVLGH�WKH�PRGHUQ�EUHDN�LQ�KDV�
EHHQ�FRQGXFWHG��LQ�WKH�QRUWKHUQ�VLGH�RI�WKH�EUHDN�LQ�D�ODUJH�DPRXQW�RI�FOD\�
SODVWHUV��RYHU�ILUHG�FRQFUHWLRQV�DQG�FHUDPLF�ZDVWH��KDV�EHHQ�FROOHFWHG��)LJ��
����� LQ� WKH� VRXWKHUQ�� WKHUH� LV�� LQVWHDG�� DQ� KLJK� FRQFHQWUDWLRQ� RI� SRWVKHUGV�
ZLGHVSUHDG�ZLWKLQ�D�GDUN�DQG�JUD\LVK�FRORUHG�PRUH�VRIW�VRLO��)LJ�������7KH�
PRVW�SDUW�RI� WKH�SRWVKHUGV�FRPLQJ�IURP�WKH�VRXWKHUQ�VLGH�LV�FRQVWLWXWHG�E\�
UHG� VSODVKHG�ZDUH� GDWDEOH� WR� WKH� ODWH�+HOOHQLVWLF� WLPH�� $PRQJVW� WKH�PDLQ�
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VKDSHV�UHFRJQL]HG�GXULQJ�WKH�FROOHFWLQJ�DFWLYLW\�DUH��JREOHWV�ZLWK�D�VOLJKWO\�
FDULQDWHG� SURILOH�ZLWK� VWHPPHG� DQG� GLVF�VKDSHG� EDVHV�� JOREXODU� FXSV�ZLWK�
������ FP� RI� GLDPHWHU� �)LJ�� ����� ,Q� WKH� UHVW� RI� WKH� WUHQFK� WKH� FRPSOHWH�
UHPRYDO� RI� WKH� VXUIDFH� FRQVWLWXWHG� E\� KXPXV� DQG� SODQW� UHPDLQV�� LV�
FRQGXFWHG��,Q�WKH�VRXWKHUQ�VLGH�WKH�VRLO�VHHPV�WR�EH�PRUH�VRIW��ZKLOVW�LQ�WKH�
ZHVWHUQ� WKHUH� LV� D�PHGLXP� IUHTXHQF\� RI� FOD\� SODVWHU�� DQG� LQ� WKH� HDVWHUQ� D�
PDMRU�IUHTXHQF\�RI�SRWVKHUGV��

7KH�H[FDYDWLRQ�ZLWK�DQ�RSHUDWLRQ�RI�GHWDLOHG�FOHDQLQJ�DFWLYLW\�LQVLGH�
WKH� EUHDN�LQ� UHYHDOV� DW� QRUWK� D� PHGLXP� IUHTXHQF\� RI� FOD\� SODVWHUV�� D�
PLOOVWRQH��DQG�D�PHGLXP�IUHTXHQF\�RI�SRWWHU\��VRPH�RI�ZKLFK�YHUWLFDO��DQG�
LQ�SODLQ�SODFHG�DQG�RWKHU� DVVHPEOHG�ZLWK�FOD\�DQG�SRWWHU\� VSHFLDOO\� LQ� WKH�
QRUWK�HDVWHUQ� VLGH� �)LJ�� ����� 7KH� FOHDQLQJ� RSHUDWLRQ� RI� WKH� RXWOLQH� RI� WKH�
EUHDN�LQ� FRQWULEXWHV� WR� UHPRYH� DERXW� ��� FP� RI� VRLO�� ,Q� WKH� VRXWKHUQ� VLGH�
WKHUH�LV�D�PLGGOH�IUHTXHQF\�RI�SRWVKHUGV�DQG�D�PRUH�VRIW�VRLO�IURP�UHGGLVK�WR�
JUD\� FRORUHG�� ,Q� WKH� UHVW� RI� WKH� WUHQFK�� 68� �� LQ� WKH� UHVW� RI� WKH� WUHQFK� LV�
FRQVWLWXWHG�E\�D�YHU\�KDUG�DQG�FRPSDFW�VRLO��LQ�WKH�QRUWK�HDVWHUQ�SDUW�D�UHG�
VRLO�ZLWK�SODVWHU�FRPHV�WR�WKH�OLJKW��PRVW�SUREDEO\�FRQQHFWHG�WR�WKH�FRPSDFW�
FOD\�RI�WKH�EUHDN�LQ��7KLV�UHG�VRLO�LV�VSUHDG�RYHU�WKH�ZKROH�KDOI�RI�WKH�HDVWHUQ�
VLGH�ZLWK�SRWVKHUGV�DOVR�LQ�SODLQ�ORFDWHG��LQ�WKH�QRUWK�ZHVWHUQ�VHFWRU�WKH�VRLO�
UHPDLQV�PRVWO\�JUD\LVK�DQG�FRPSDFW���

,Q� WKH� QRUWK�HDVWHUQ� FRUQHU�� WKH� FRQWLQXRXV� SUHVHQFH� RI� VRIW� DQG�
UHGGLVK�W\SH�RI�VRLO��OHG�RQH�WR�GHILQH��DFFRUGLQJ�WR�WKH�H[FDYDWLRQ�DW�7UHQFK�
QR��� LQ�������DV�68���� �*HQLWR�DQG�*ULFLQD�������S�������� LQ� WKH�ZHVWHUQ�
VLGH��LQVWHDG��LW�KHOSV�RQH�WR�UHFRJQL]H�WUDFHV�RI�EXUQW�FOD\�DQG�DQLPDO�ERQHV��
DQG�WKH�HDVWHUQ�VKRZV�VWLOO�UHGGLVK�VRLO�DQG�ERQHV��ZKRVH�SUHVHQFH�VHHPV�WR�
VXJJHVW�WKDW�68����FRXOG�PRVW�SUREDEO\�UHSUHVHQW�DQ�DFWLYLW\�OHYHO��)LJ�������
68���LV�FRQVWLWXWHG�E\�WKH�XVXDO�JUD\LVK�VRLO�DQG�LQ�WKH�PLGGOH�RI�WKH�HDVWHUQ�
VLGH� WKH�VRIW�DQG�UHGGLVK�FRORUHG�VRLO� VHHPV� WR�EH� OLQNHG� WR� WKH�VRXWK�ZHVW�
VLGH��68������7KH�EUHDN�LQ�VHHPV�WR�FRYHU�D�SRVVLEOH�DQFLHQW�SLW�LQ�ZKLFK�DQ�
KRUVH�ERQH�VXUURXQGLQJ�E\�VRPH�SRWVKHUGV��KDV�EHHQ�DOVR�FROOHFWHG���

7KH�UHPRYDO�RI�68���VWLOO�OHG�RQH�WR�VHH�LQ�WKH�QRUWK�HDVWHUQ�VLGH�RI�
WKH� WUHQFK� WKH� VOLJKWO\� OLQH� EHWZHHQ� 68� �� DQG� 68� ��� DQG� WKH� FROOHFWHG�
SRWVKHUGV� DUH� QRW� YHU\� VLJQLILFDQW�� 7KH� UHGGLVK� VRLO� FRQVWLWXWLQJ� 68� ���
VHHPV� WR� EH� D� OLWWOH� ELW�PRUH� H[WHQGHG� WKDQ� H[SHFWHG� EHIRUH�� UHDFKLQJ� WKH�
QRUWK�HDVW�TXDUWHU�RI�WKH�WUHQFK��$IWHU�WKH�UHPRYDO�RI�68���MXVW�LQ�WKH�PLGGOH�
DW� QRUWK�ZHVW� VLGH� WKH� IRUWLILFDWLRQ� HDUWKHQ�ZDOO� �68� ���� VHHPV� WR� DSSHDU��
7KH�H[FDYDWLRQ�SURFHHGV�JRLQJ�GRZQ�DW�WKH�VRXWK�HDVWHUQ�FRUQHU�ZKHUH�WKH�
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VRLO� LV�PRUH�KDUG�DQG�JUH\�� DQG�PDQ\� IUDJPHQWV�RI�SRWWHU\�DQG�EXUQW� FOD\�
FRPH� WR� WKH� OLJKW� �DPRQJVW� ZKLFK� VRPH� VLJQLILFDQW� ZDOOV� RI� D� MXJ� ZLWK�
KDQGOH���,Q�WKH�PLGGOH�RI�WKH�HDVWHUQ�VLGH�WKH�FXWWLQJ�OHG�RQH�WR�GHILQH�D�QHZ�
68� ���ZKRVH� VRLO� LV� GLIIHUHQW� WKDQ� WKDW� RI� WKH� RWKHUV� DUHDV� RI� WKH� WUHQFK��
VOLJKWO\� FRPSDFW� DQG� VRIW�� PRUH� JUD\LVK� LQ� FRORU� ZLWK� VRPH� WKLQ� YHJHWDO�
URRWV�DQG�KLJK�SUHVHQFH�RI�SRWVKHUGV��VRPH�RI�ZKLFK�RI�JUHDW�LQWHUHVW��FOD\�
SODVWHUV�DUH�YHU\�IHZ��)LJ�������

7KUHH�PRUH�FXWWLQJV�LQ�68���DQG�68����LQ�WKH�QRUWK�HDVWHUQ�SDUW�RI�
WKH� WUHQFK�� OHG� RQH� WR� FROOHFW� PRUH� SRWVKHUGV� TXLWH� VLPLODU� WR� WKH� RWKHUV��
FRPLQJ�IURP�WKH�SUHYLRXV�FXWWLQJV��DQG�DOVR� WZR�PLOOVWRQHV�FRPH�RXW��7KH�
UHPRYDO� RI� 68� ��� LQ� WKH� VRXWK�ZHVWHUQ� DQG� VRXWK�HDVWHUQ� VHFWRU� RI� WKH�
WUHQFK� FOHDUO\� VHHPV� WR� FODULI\� WKH� IRUWLILFDWLRQ� HDUWKHQ�ZDOO� �68����� �)LJ��
���� DORQJVLGH� DQ� HQFLUFOLQJ� RXWOLQH� DSSDUHQWO\� GHOLPLWLQJ� WKH� EUHDN�LQ�� ,Q�
UHPRYLQJ�68����WKHUH�LV�FXW�RXW�DOVR�D�OLWWOH�SDUW�RI�68����LQ�WKH�6(�FRUQHU��
FORVH�WR�WKH�ZDOO��7KH�H[FDYDWLRQ�SURFHHGV�UHPRYLQJ�68����LQ�WKH�VRXWKHUQ�
VLGH��WU\LQJ�WR�LVRODWH�WKH�SURILOH�RI�DQ�RULJLQDO�SLW��FOHDQLQJ�WKH�ZDOO�SURILOH��
WKH�UHGGLVK�EXUQW�VRLO�RI�68�����FOHDUO\�HPHUJHG�DOVR�DW�WKH�OLPLW�RI�68����LQ�
WKH�VRXWK�ZHVWHUQ�VLGH�ZKHUH� WKH�ZKROH�SURILOH�RI�DQ�RYHU� ILUHG�YHVVHO�KDV�
EHHQ�IRXQG��,Q�WKH�VRXWK�HDVWHUQ�FRUQHU��FOHDQLQJ�WKH�SURILOH�RI�WKH�PRGHUQ�
EUHDN�LQ� D� ODUJH� TXDQWLW\� RI� DQLPDO� ERQH� DUH� IRXQG�� ,Q� WKH� VRXWK�HDVWHUQ�
FRUQHU�SLHFHV�RI�PXG�FOD\� HPHUJHG�DQG�GLIIHUHQW� FXWWLQJV�RI�68���� LQ� WKH�
ZHVWHUQ�VLGH��OHG�RQH�WR�REVHUYH�GLIIHUHQFHV�EHWZHHQ�68����LQ�WKH�ZHVWHUQ�
�WKH� VRLO� VHHPLQJ� PRUH� GXVW\�� DQG� LQ� WKH� HDVWHUQ� �WKH� VRLO� VHHPLQJ� PRUH�
FRPSDFW�DQG�KDUG���5HPRYLQJ�68����LQ�WKH�VRXWKHUQ�VLGH�RI�WKH�WUHQFK��68�
���HPHUJHG�DSSDUHQWO\�PRUH�FOHDUO\�ZLWK�LWV�FKDUDFWHULVWLF�UHGGLVK�VRLO��)LJ��
�����

&XWWLQJ� DJDLQ� LQVLGH� 68� ��� LQ� VRXWK�HDVWHUQ� FRUQHU� RI� WKH� WUHQFK�
PRUH�RU�OHVV�WKH�VDPH�OHYHO�RI�WKH�PRGHUQ�EUHDN�LQ�LV�UHDFKHG��7KH�FXWWLQJ�
RI�68���LQ�WKH�QRUWKHUQ�VLGH�VWDUWHG��IROORZLQJ�WKH�KDUGHU�VRLO�DQG�WU\LQJ�WR�
VLQJOH� RXW� WKH� IRUWLILFDWLRQ� HDUWKHQ� ZDOO� 68� ���� )URP� 68� ��� DQJXODU�VK�
SODVWHU� FRPH� WR� WKH� OLJKW�� SUREDEO\� SHUWLQHQW� WR� DUFKLWHFWXUDO� XQLWV�� ,Q� WKH�
VRXWK�ZHVWHUQ�FRUQHU�DSSDUHQWO\�SDUW�RI� WKH�RXWOLQH�RI�68����FRPHV� WR� WKH�
OLJKW���

$� IXUWKHU� VWHS� LQ� WKH� H[FDYDWLRQ�FRQVLVWV� LQ� UHPRYLQJ�DJDLQ�SDUW�RI�
68� ��� LQ� WKH� QRUWKHUQ� VLGH�� IROORZLQJ� WKH� RXWOLQH� RI� WKH� SUHVXPHG�
IRUWLILFDWLRQ� HDUWKHQ� ZDOO� FXW� E\� WKH� EUHDN�LQ�� 7KH� PDWHULDO� FROOHFWHG� DUH�
UDWKHU� VLJQLILFDQW�� IUDJPHQWV� RI� J\SVXP� SODVWHU�� JREOHWV� DQG� D� WHUUDFRWWD�
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IHPDOH� ILJXULQH�ZLWK� WKH� DUPV�� RQH� ORQJLWXGLQDO� WR� WKH� ERG\� DQG� WKH� RWKHU�
IROGHG��)LJ�������LQ�WKH�VW\OH�RI�WKH�VR�FDOOHG�9HQXV�$QDKLWD���([FDYDWLQJ�WKH�
FHQWUDO�SDUW�D�EODFN�FRORUHG�VSRW�RI�VRLO�FRPH�WR�WKH�OLJKW��GLDPHWHU�DERXW���
FP���DQG�LQ�WKH�QRUWK�HDVWHUQ���ELJ�VL]HG�PLOOVWRQHV�FRPH�WR�WKH�OLJKW��

1HZ�FXWWLQJV�DUH�H[HFXWHG�LQ�RUGHU� WR�PDNH�WKH�HQWLUH� WUHQFK�LQ�WKH�
VDPH�OHYHO��ZKLFK�DOORZV�RQH�WR�XQLI\�68����DQG�68����DV�68�����'XULQJ�
WKH� H[FDYDWLRQ�� D� VHFWLRQ� RI� WKH� IRUWLILFDWLRQ� HDUWKHQ�ZDOO� �68� ����� ZKLFK�
ZDV� PDGH� XS� ZLWK� VFRUFKHG� JUHHQ�EURZQ� FOD\�� ZDV� DJDLQ� DSSDUHQWO\�
UHFRJQL]HG�� 7KH� ZDOO� ����� FP� ORQJ�� LV� DSSUR[LPDWHO\� SDUDOOHO� ZLWK� WKH�
VRXWKHUQ�VLGH�RI�7UHQFK����������FP�DZD\�IURP�WKH�VLGH���68����LV�VWLOO�IXOO�
RI� SRWVKHUGV�� OLPH� DQG� SODVWHUV� �LQFOXGLQJ� VRPH� IUDPHG� DV� FKDQQHOLQJ� DQG�
ILQJHULQJ���

1XPEHUV�RI�SRWVKHUGV�DQG�SODVWHUV�ZHUH�FRQWLQXHG�WR�EH�IRXQG��DQG�
68����SUHVHUYHG�LQ�WKH�ZHVWHUQ�SDUW�LV�PXFK�VRIWHU�WKDQ�LPDJLQH�DQG�H[WHQGV�
PXFK�ZHVW�WKDQ�H[SHFWHG��&ORVH�WR�WKH�HDVWHUQ�VLGH�RI�7UHQFK����D�SDUW�RI�DQ�
DFWLYLW\� IORRU� �68������ZKLFK�ZDV�EURNHQ�E\�68�����ZDV� UHFRJQL]HG� �)LJ��
�����7KH�OHYHO��ZKRVH�VXUIDFH�ZDV�������FP�LQ�GHHS��������FP�LQ�ZLGH��ZDV�
KDUG�WR�GLJ�DQG�KDG�DQ�DUF�VORSLQJ�SURILOH�H[WHQGHG�GRZQ�WR�WKH�QRUWK��EXW�
WKH�GHSWK�LV�VWLOO�XQNQRZQ��7KH�GLVFRYHU\�RI�WKLV�IORRU�FRQWULEXWH�WR�LQFUHDVH�
GRXEWV�WR�WKH�SUHVHQFH�RI�68�����IRUWLILFDWLRQ�HDUWKHQ�ZDOO��DW�QRUWK���

,W�KDV�EHHQ�GHFLGHG��WKXV��WR�GLYLGH�PRVW�SDUW�RI�WKH�VRIW�VRLO�68����
LQWR�WZR�KDOYHV��DQG�FKRRVH�WKH�ZHVWHUQ�SDUW�WR�H[FDYDWH��$IWHU���FXWWLQJV��D�
SDUW�RI�DQ�DFWLYLW\�IORRU�68�����FORVH�WR�WKH�PLGGOH�SDUW�RI�WKH�QRUWKHUQ�VLGH�
RI� WKH�7UHQFK��ZDV� IRXQG��:LWK� D� IODW� WRS�� 68����� WKH� WH[WXUH� RI�ZKLFK� LV�
FRPSDFW��KDUG�DQG�ZLWK�WKH�VXUIDFH�JUHHQ�FRORUHG��JRHV�VORSLQJ�GRZQ�XQGHU�
68�����)LJ�������UHFRJQL]HG�DQG�LGHQWLILHG�DIWHU�WKH�DSSHDULQJ�WR�WKH�OLJKW�RI�
68�����ZKRVH�H[FDYDWLRQ�DUHD�LV�DERXW�����î�����FP�ZLWK�D�GHSWK�IURP����
WR� ��� FP�� 68� ����� LV� IXOO� RI� VRIW� VRLO� DQG� PDWHULDOV� LQFOXGLQJ� SRWVKHUGV��
SODVWHU� DQG� DQLPDO� ERQHV�� 'XULQJ� WKH� H[FDYDWLRQ� LQ� 68� ���� WZR� GLIIHUHQW�
OD\HUV�KDYH�EHHQ�IRXQG��WKH�ERUGHU�EHWZHHQ�ZKLFK�ZDV�YHU\�FOHDU��7KH�WZR�
OD\HUV�PD\�EH�FROODSVHG��DQG�EHORZ�WKH�VRLO�LV�VWLOO�YHU\�VRIW��68����VHHPV�WR�
JR�YHU\�GHHS�WR�WKH�HDVWHUQ�DQG�ZHVWHUQ�VLGH�XQGHU�WKH�VXSSRVHG�86�����)LJ��
����� 7ZR� IUDJPHQWV� RI� IUDPHG� VFXOSWXUHG� WHUUDFRWWD�� VPDOO� EULFNV� FRPH� WR�
WKH� OLJKW�� RQH� LQ� 68� ��� DQG� DQRWKHU� LQ� 68� ��� DQG� D� VLPSOH� WHUUDFRWWD�
IUDJPHQWHG�ILJXULQH�FRPHV�WR�WKH�OLJKW�DV�ZHOO�LQ�68����DQG�����)LJ��������

68����SUHVHQWV�D�VORSLQJ�VKDSH��DQG�WKH�H[FDYDWHG�DUHD�KDV�DOUHDG\�
H[WHQGHG�WR�WKH�ZHVWHUQ�DQG�QRUWKHUQ�VLGH�RI�7UHQFK����ZKLFK�LV���������FP�
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LQ�GHHS�DQG�ZLWK�DQ�DUHD�RI�����î�����VT�FP��7KH�VXUIDFH�RI�68����LV�VWLOO�LQ�
JUHHQ� FRORU�� EXW� WKH� WH[WXUH� XQGHU� LW� KDV� D� EURZQ�FRORU�� DQG� VWLOO� FRPSDFW��
6RPH�GLIIHUHQFH�ZDV�IRXQG�LQ�WKH�HDVWHUQ�SDUW��D�OD\HU��ZKLFK�LV�IXOO�RI�DVKHV�
EXW� QR� IUDJPHQWV�� H[LVWV� XQGHU� 68� ���� 7KH� DVK� OD\HU� LV� DERXW� ���� FP� LQ�
ZLGWK�DQG����FP� LQ�GHSWK��2Q� WKH�VRXWKHUQ�VLGH�� WKH�VRLO� IRXQG�EHIRUH�����
FP�LQ�GHSWK��H[WHQGHG�LQ�SODQ�WR�WKH�QRUWK��68����ZDV��WKXV��VHSDUDWHG�DV�68�
���LQ�HDVW�DQG�68����LQ�ZHVW��)LJ�������

,W� KDV�EHHQ�GHFLGHG� WR� UHPRYH� WKH� VRIW� VRLO�68����� DQG� WKH�EURZQ��
KDUG�VRLO�HPHUJHG�����FP�LQ�GHSWK��68�����ZKLFK�LV�FORVH�WR�68�����ZDV�DOVR�
H[FDYDWHG��$W�WKH�VDPH�WLPH��68�����ZKLFK�ZDV�ORFDWHG�LQ�WKH�QRUWKHUQ�SDUW�
RI� 7UHQFK� ��� ZDV� EHLQJ� H[FDYDWHG� FRQWLQXDOO\�� WKH� VRLO� ZDV� YHU\� KDUG� WR�
UHPRYH�DQG�DOPRVW�ZLWKRXW�PDWHULDOV��7KHQ�EHFDXVH�RI� WKH� UHPRYDO�RI�68�
����68�����WKH�DVK�OD\HU�IRXQG�EHIRUH�HPHUJHG�DW�DOO��7KH�VHFWLRQ�RI�68����
ZDV� VORSLQJ� XS�� EXW� GLVDSSHDUHG� FORVHO\� WR� WKH� ZHVW� VLGH� RI� 7UHQFK� ���
)UDJPHQWV� RI� ERQHV� DQG� SRWWHULHV�ZHUH�PRVWO\� GLVFRYHUHG� EHWZHHQ�68����
DQG�68�����

7KH� VFRUFKHG� JUHHQ�EURZQ� FOD\� LQ� WKH� VRXWKHUQ� VLGH� RI� WKH� WUHQFK�
ZDV�H[FDYDWHG�RXW�WLOO�WKH�ERWWRP��EHORZ�ZKLFK�ZDV�WKH�VDPH�VDQG�OD\HU�DOVR�
GLVFRYHUHG� LQ� WKH� VRXWK� GLDSKUDJP�RI�7UHQFK��� �68�����ZLWKRXW�PDWHULDOV�
�)LJ�������7KH�KHLJKW�RI� WKH�ZDOO�KHUH� LV���� �����FP��7KHQ� WKH�FOD\�ZKLFK�
ORFDWHG�EHWZHHQ�68����DQG�68����ZDV�FXW��WKH�GLVWULEXWLRQ�RI�WKH�FRPSDFW�
JUHHQ�VRLO��LQ�ZKLFK�UDUH�PDWHULDOV�ZDV�IRXQG��ZDV�LQ�D�VORSLQJ�VKDSH�XS�WR�
WKH�ZHVW�ZLWK�WKH�GHSWK�IURP������FP��,Q�WKH�VRXWKZHVW�FRUQHU�RI�WKH�WUHQFK��
WKH�H[FDYDWLRQ�RI�68����ZDV�ILQLVKHG��WRR��7KH�SURILOH�ZDV�YHU\�FOHDU�LQ�WKH�
VHFWLRQ��,Q�WKH�QRUWKHUQ�SDUW��68����DQG�68����ZHUH�FRPSOHWHO\�UHPRYHG��VR�
WKH� VHFWLRQ� RI� WKH� ZHVW� VLGH� HPHUJHG� FOHDUO\� LQ� VRXWK�QRUWK� RULHQWDWLRQ��
'XULQJ�WKH�H[FDYDWLRQ�RI�68�����WKH�VHFRQG�DVK�OD\HU��ZKLFK�ZDV�QDPHG�DV�
68�����ZDV�GLVFRYHUHG�EHORZ��DQG�IHZ�PDWHULDOV�LQ�WKLV�68��ZHUH�WRR��,Q�WKH�
HDVWHUQ� SDUW�� EHFDXVH� RI� WKH� H[FDYDWLRQ� RI� 68� ���� WKH� HDVW� VHFWLRQ� DOVR�
GLVWLQFWO\�HPHUJHG��:LWK�D�GHSWK�RI�����FP�LQ�WRWDO��ERWK�RI�WKH�XSSHU�DQG�
ERWWRP�OD\HUV�ZHUH�VRIW��IXOO�RI�IUDJPHQWV��WKH�PLGGOH�OD\HU�ZDV�KDUG�WR�GLJ��
ZLWK�IHZ�PDWHULDOV��7KH�DSSUR[LPDWH�WKLFNQHVV�RI�HDFK�OD\HU�ZDV�DV�IROORZV�
�IURP�WRS�WR�ERWWRP�����������DQG����FP��7KHUH�ZHUH�QR�PDWHULDOV�IRXQG�LQ�
DOPRVW�DOO�WKH�SDUWV�RI�WKH�ZHVWHUQ�KDOI�RI�7UHQFK����

7KH�DUHD�IXOO�RI�VDQG��68������ZLWK�ODUJH�TXDQWLW\�RI�SRWVKHUGV�ZDV�
H[FDYDWHG�IURP�WKH�QRUWKHUQ�SDUW�RI�WKH�WUHQFK�GXULQJ�WKH�ILUVW�WKUHH�FXWWLQJV�
DQG� VPDOO� REMHFWV� LQ� PXG� FOD\�� LQFOXGLQJ� ORRP� ZHLJKWV� DQG�RU� VSLQGOH�
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ZKRUOV��)LJ������DQG�DOVR�D�MXVW�VNHWFKHG�FOD\�ILJXULQH��)LJ�������D�ELJ�XSVLGH�
GRZQ�MDU��DERXW�����FP�DZD\�IURP�WKH�ZHVW�VLGH�DQG�����FP�IURP�WKH�VRXWK�
VLGH�RI�WKH�WUHQFK��ZHUH�GLVFRYHUHG��)LJ������RQ�GLUW�IORRU�WR�ZKLFK�QHZ�68��
ZDV�JLYHQ������7KH� IORRU� ���������FP�LQ�GHHS���ZDV�PDGH�XS�RI�H[TXLVLWH�
SXUH�\HOORZ�EURZQLVK�VRLO��DQG�UDUH�PDWHULDOV�ZHUH�IRXQG�RQ�WKH�IORRU��)LJ��
�����:LWK�D�ZKLWH�VWXFFR�FRYHU��DERXW���FP��WKLFN��RXWVLGH��WKH�MDU��68�����
VWDQGV�XSVLGH�GRZQ��IXOO�RI�ERQHV��VPDOO�FOD\�EDOOV�ZLWK�KROHV��IUDJPHQWV�RI�
SRWWHU\�DQG�FRRNHG�VRLO��$W�WKH�VDPH�WLPH��DIWHU�WKH�UHPRYDO�RI�WKH�OD\HU�RI�
VDQG� �68������ZKLFK�ZDV�������FP� WKLFN�� WKH�DFWLYLW\� IORRU�DURXQG� WKH� MDU�
ZDV� UHFRJQL]HG�� WRR��&ORVH� WR� WKH�ZHVWHUQ�VLGH�� WKH�DUHD�RI�XQH[FDYDWHG� WR�
WKH�IORRU�ZDV�DERXW�������FP�ZLGH������FP�ORQJ�DQG�������FP�LQ�GHSWK���

7UHQFK����)LJ���
7UHQFK� ���ZKLFK� LV� ��P�ZLGH� î� ��P� ORQJ� �)LJ�� ����� ORFDWHG� DW� WKH�

SODLQ� FRQQHFWLRQ� SODFH�EHWZHHQ� WKH� FHQWUDO�7HSD� DQG� LWV� HDVWHUQ�ZDOO��ZDV�
RSHQ�LQ�RUGHU�WR�XQGHUVWDQG�WKH�DUFKDHRORJLFDO�FRQVLVWHQFH�RI�WKLV�SDUW�RI�WKH�
VLWH��WKH�VXUIDFH�LV�IXOO\�FRYHUHG�ZLWK�KHUEDFHRXV�SODQWV��GXULQJ�WKH�ILUVW�FXW�
RI�ZKLFK�URRWVWDON�DQG�JUDYHO�ZHUH�IRXQG��EXW�WKHUH�ZHUH�QR�PDWHULDOV��

$IWHU�D�QHZ�FXW�RI�����FP�GHHS��WKH�QHZ�OD\HU��DOUHDG\�QDPHG�DV�68�
��� ZDV� HYLGHQFHG�� 7KH� FRORU� RI� 68� �� LV� WDZQ\�� ZLWK� D� VWRQ\�� FRPSDFWHG�
WH[WXUH� LQ�ZKLFK� WKH�JULW� LV�ZHOO�GLVWULEXWHG�� LW� LV� URFNOLNH� DQG�KDUG� WR�GLJ��
$QRWKHU�QHZ�FXW�DERXW�����FP�GHHS�GLG�QRW�PDNH�DQ�HVVHQWLDO�GLIIHUHQFH�LQ�
WKH�FRORU�DQG�WH[WXUH�RI�WKH�VRLO��)UDJPHQWV�RI�SRWVKHUGV�ZHUH�UDUH�WR�ILQG��D�
QDLO�DQG�FRUWH[HV�ZHUH�DOVR�IRXQG�LQ�WKLV�OD\HU��

'XULQJ�WKH�OHYHOLQJ�RI�WKH�WUHQFK��WKH�VRLO�LQ�WKH�VRXWKHDVW�FRUQHU�ZDV�
IRXQG�WR�JUDGXDOO\�EHFRPH�VRIW��7KHUH�ZDV�VWLOO�QR� WUDFH�RI�DQ\�PDQ�PDGH�
SKHQRPHQRQ��

,Q�RUGHU�WR�XQGHUVWDQG�DQG�UHDFK�VRRQ�WKH�RULJLQDO�GHSWK�RI�WKH�EDVDO�
VRLO� RI� WKH� DUHD� EHWZHHQ� WKH� FHQWUDO� 7HSH� DQG� WKH� HQFLUFOLQJ� IRUWLILFDWLRQ�
ZDOO�� DQ� DUHD� RI� ��� FP� ZLGH� FORVH� WR� WKH� QRUWKHUQ� ZDOO� VLGH�� ZKLFK� ZDV�
QDPHG�DV�6HFWRU�$��ZDV�H[FDYDWHG�GRZQ�FRQWLQXDOO\��$�QHZ�OD\HU�DSSHDUHG�
LQFK� E\� LQFK�� WKH� FRORU�ZDV� GDUNHU� WKDQ� WKH� XS� OD\HU� DQG�ZLWK� D� VRIW��ZHW�
WH[WXUH�� 2QO\� IHZ� IUDJPHQWV� RI� SRWVKHUGV� ZHUH� XQHDUWKHG�� PRVW� RI� ZKLFK�
ZHUH�UHG�LQ�IDEULF��
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,W� ZDV� GHFLGHG� WR� FKHFN� XS� WKH� HDVWHUQ� DQG� QRUWKHUQ� VLGHV� RI� WKH�
6HFWRU�$�DQG�GUDZ�WKH�VHFWLRQ�RI�WKH�QRUWKHUQ�VLGH��8QWLO�QRZ��WKH�QRUWKHUQ�
VLGH�RI�6HFWRU�$�LV�PDGH�XS�RI���OD\HUV��WKH�WKLFNQHVV�LV�DV�IROORZV��

�� VXUIDFH��6��������FP��
�� 68����WDZQ\��ZLWK�D�VWRQ\��FRPSDFWHG�WH[WXUH�LQ�ZKLFK�WKH�JULW�LV�ZHOO�

GLVWULEXWHG�� GLVDSSHDUHG� XS� WR� VXUIDFH� FORVH� WR� WKH� ZHVWHUQ� VLGH��
WKLFNQHVV�RI�WKH�HDVWHUQ�KDOI��������FP��

�� 68����������FP��
�� EDVDO� VDQG\� FOD\� �9�� GDUN� \HOORZ� FRORUHG� ZLWK� D� H[TXLVLWH� DQG� SXUH�

WH[WXUH���
7KHUH� ZHUH� QR� PDWHULDOV� LQ� WKLV� OD\HU�� WKH� H[FDYDWLRQ� KDV� QRW� EH�

ILQLVKHG�\HW��EXW�SUREDEO\�WKLV�OD\HU�LV�FORVH�WR�WKH�RULJLQDO�YLUJLQ�VRLO�ZKLFK�
UHYHDOV� D� VRIW� VRLO� ZLWK� ZHOO�GLVWULEXWHG� JULW�� )UDJPHQWV� RI� SRWVKHUGV�� WKH�
VXUIDFH�RI�ZKLFK�LV�FRYHUHG�ZLWK�ZKLWH�SRZHU��VDOW\"���DUH�VWLOO� UDUH��7KHUH�
DUH� QR� IUDJPHQWV� WR� ILQG� GXULQJ� WKH� ODVW� WKUHH� FXWWLQJV�� EXW� WKH� FRORU� DQG�
WH[WXUH� RI� WKH� VRLO� GRHV� QRW� FKDQJH� HVVHQWLDOO\��PD\EH� LW� KDV� DOUHDG\� EHHQ�
FORVH�WR�WKH�RULJLQDO�VRLO��8QWLO� WKH�HQG�RI�WKH�H[FDYDWLRQ��6HFWRU�$�LV�����
����FP�LQ�GHSWK��

,W� KDV� EHHQ� GHFLGHG� WR� HQODUJH� 6HFWRU�$��ZKRVH�ZLGWK� LV� LQFUHDVHG�
IURP� ��� WR� ��� FP� DW� ODVW�� 'XULQJ� HQODUJHPHQW�� IHZ� IUDJPHQWV� DUH� IRXQG��
$IWHU� DQRWKHU� WKUHH� QHZ� FXWWLQJV�� ZKLFK� PHDQV� ��� FP� LQ� GHSWK�� ZHUH�
H[HFXWHG��WKHUH�ZHUH�VWLOO�QR�IUDJPHQWV�IRXQG��LW�KDV�EHHQ�GHFLGHG�WR�VWRS�WKH�
H[FDYDWLRQ�RI�6HFWRU�$��2Q�WKH�EDVLV�RI�WKH�WKUHH�OD\HUV�DOUHDG\�H[LVWHG��68�
9�ZDV�DSSUR[LPDWHO\�GLYLGHG�LQ�WZR�SDUWV��EHFDXVH�RI�WKH�GLVDSSHDUDQFH�RI�
IUDJPHQWV��*HQHUDOO\�VSHDNLQJ��ERWK�RI�WKH�WZR�OD\HUV�FDQ�EH�UHJDUGHG�DV�WKH�
WUDQVLWLRQ� WR� WKH�YLUJLQ�VRLO�� WKHUH�ZDV�VWLOO�QR�HVVHQWLDO�FKDQJH�LQ� WKH�FRORU�
DQG�WH[WXUH�DQG�68�9�PD\�H[WHQG�PRUH�FHUWDLQ�GHSWK�FORVH�WR�WKH�YLUJLQ�VRLO��
6HFWRU�$�LV�QRZ���������FP�LQ�GHSWK��ILQDOO\��)LJ�������7KH�GHSWK�UHDFKHG�
LQ������DW�D�SRLQW�EHWZHHQ�VHFWLRQ�QR����DQG�VHFWLRQ�QR����ZDV�43��������
DQG�WKH�EDVDO�FOD\�VRLO�KHUH�LQ�WUHQFK����LV�47���������

7UHQFK����)LJ����
7KLV� WUHQFK� LV� RSHQ� DW� DERXW� ������P�ZHVW� RI�7UHQFK��� LQ� RUGHU� WR�

FKHFN� LI� PRUH� SDUWV� RI� WKH� DUHD�� SRVVLEO\� RFFXSLHG� E\� WKH� HQFLUFOLQJ�
IRUWLILFDWLRQ�HDUWKHQ�ZDOO��ZDV� VWLOO� VWDQGLQJ�RU�ZDV� UH�VHWWOHG� ODWHU��7UHQFK�
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ZDV����P�ORQJ��1�6��î���P��(�:��ZLGH��)LJ�������7KH�ILUVW�FXWWLQJ�UHPRYHV�
68�6�DQG����$IWHU����FP� LQ�GHSWK� WKH�ZDOO�68����� LV�DFWXDOO\� IRXQG� �)LJ��
�����

7UHQFK����([W��6RXWK��)LJ����
,Q� WKH�VDPH�WLPH�D�QHZ�WUHQFK�KDV�EHHQ�RSHQ�FDOOHG�7UHQFK����([W��

6RXWK��DW�VRXWK�RI�7UHQFK�QR�������P�ORQJ�î���P�ZLGH��ZKRVH�VRXWKHUQPRVW�
H[WUHPH� SRLQWV� DUH� ORFDWHG� DW� DERXW� ��� P� IURP� 6W� �� �)LJ�� ����� $� VKRUW�
GLDSKUDJP�LV�OHIW�IRU�DERXW������P�IURP�7UHQFK����7KH�ILUVW�FXWWLQJ�LV�DERXW�
��� FP� GHHS�� HQFRXQWHULQJ� ILUVW� YHJHWDO� URRWV�� 68�� 6�� KXPXV� DQG� ODUJH�
DPRXQW�RI�SRWVKHUGV�

7KH�H[FDYDWLRQ�DFWLYLW\�JRHV�ZLWK�FXWWLQJ�68����,Q�WKH�QRUWK�ZHVWHUQ�
VLGH�DW�DERXW����FP�IURP�WKH�QRUWKHUQ�VLGH�RI�7UHQFK��GLDSKUDJP��WKH�XSSHU�
SDUWV�RI�ELJ�IUDJPHQWV�RI�WZR�MDUV�LQ�VLWX�FDPH�WR�WKH�OLJKW��)LJ�������DW�DERXW�
��P�IURP�WKH�QRUWKHUQ�VLGH�LW�KDV�EHHQ�IRXQG�D�PRGHUQ�JXPP\�VWULS��$IWHU�
WKH�VHFRQG�FXWWLQJ�ELJ�IUDJPHQWV�RI�MDUV�DSSHDU��WKH�ILUVW�RQH�DW�ZHVW�����FP�
RI�GLDPHWHU��WKH�VHFRQG�PRUH����FP�DW�VRXWK�ZHVW��DW�DERXW������P�IURP�WKH�
QRUWKHUQ�VLGH���GLDSKUDJP������FP�RI�GLDPHWHU��)LJ�������$IWHU�WKH�UHPRYDO�
RI� 68� ��� WKH� SUHVHQFH� RI� D� W\SH� RI� VRLO� QHYHU�PHW� EHIRUH� VXJJHVWV� RQH� WR�
GHILQH� D� QHZ� 68� ���� LW� LV� FRQVWLWXWHG� E\� D� JUH\LVK�JUHHQ� FRORXUHG� YHU\�
FRPSDFW�VRLO��)LJ�������$W�VRXWK�RI�WKH�IUDJPHQWV�RI�MDUV��WKH�FRQVLVWHQFH�RI�
WKH�VRLO�FKDQJHV�LQ�D�EURZQLVK�WHUUDLQ��VWLOO�FRQWDLQLQJ�ELJ�URRWV��

'XULQJ� WKH� UHPRYDO� RI� 68� ��� LW� KDV� EHHQ� GHFLGHG� WR� GHILQH� WKH�
FRQWHQW� RI� WKH� HDVWHUQ� MDU� FRPH� WR� WKH� OLJKW�� DV� QHZ�68���� �)LJ�� ����� 7KH�
ERWWRP�RI�WKH�HDVWHUQ�MDU�OLHV�D�OLWWOH�ELW�EHQHDWK�WKH�OHYHO�UHDFKHG�LQ�68����
DQG�FRQWDLQV�D�KXJH�TXDQWLW\�RI�DQLPDO�WHHWK��PXWWRQ��VKHHS���D�ELJ�PLOOVWRQH�
LQ�SLQN�JUDQLWH�DQG�D�UDWKHU�JRRG�TXDQWLW\�RI�SRWVKHUGV��,W�LV�ILOOHG�E\�D�YHU\�
FKDUDFWHULVWLF�YHU\�KDUG�DQG�FRPSDFW�FOD\�PL[HG�ZLWK�J\SVXP��,W�KDV�EHHQ�
GHFLGHG�WR�FXW�WKH�KDOI�RI�WKH�MDUV�ZKHUH�DOVR�VRPH�WUDFHV�RI�UHG�FRORU�FRPH�
WR�WKH�OLJKW��,Q�WKH�ZHVWHUQ�MDU�68����D�VPDOO�SLHFH�RI�EURQ]H��UDWWOH�ZLWK�WZR�
KROHV��)LJV����������KDV�EHHQ�IRXQG�DQG�LWV�ERWWRP�RU�ULP�LV�GLVDSSHDUHG��

7KH�HDVWHUQ�MDU��68�����EDVH�GLDPHWHU����FP��DQG�68����KDYH�EHHQ�
UHPRYHG�� IHZ�PDWHULDO� DUH� FROOHFWHG� LQFOXGLQJ� VRPH� J\SVXP� SODVWHU�� 7KH�
DFWLYLW\� FRQWLQXHV�ZLWK� �� FXWWLQJV� LQ� WKH� QRUWKHUQ� SDUW� DQG� 68� �� GRHV� QRW�
\LHOG�DQ\�PDWHULDO��7KH�FRQVLVWHQFH�RI�WKH�VRLO��EURZQLVK�FRORUHG��LV�VRIW�DQG�
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VDQG\�DQG�LQ�WKH�ILUVW�FXWWLQJV�VRPH�YHU\�VPDOO�IUDJPHQWHG�EOXH�FRORU�FRPHV�
DOVR��

7KH� H[FDYDWLRQ� DFWLYLW\� FRQWLQXHV� ZLWK� D� IXUWKHU� FXWWLQJ� VWLOO�
UHPRYLQJ�VDQG\�FOD\��ZKLFK�FDPH�WR�WKH�OLJKW�EHQHDWK�WKH�WZR�MDUV��7KH�RQO\�
SRWVKHUG� FRPH� WR� WKH� OLJKW� DUH� FRPLQJ� IURP� WKH� VRXWKHUQPRVW� VLGH� RI� WKH�
WUHQFK�� ZKHUH� SDUW� RI� WKH� IRUWLILFDWLRQ� ZDOO� 68� ��� DQG� 68� ��� EURZQLVK�
FRORUHG�VDQG\�FOD\��)LJ������ZHUH�IRXQG���

7UHQFK���([W��1RUWK��)LJ����
$QRWKHU� QHZ� WUHQFK� ��P� �HDVW�ZHVW�� î� ���P� �QRUWK�VRXWK��ZLGH�� LV�

RSHQHG�DQG�LPPHGLDWHO\�VXUIDFH�6�LV�UHPRYHG��OHDYLQJ�WKH�XVXDO�GLDSKUDJP�
RI������FP�ZLGH�EHWZHHQ�WKH�WUHQFK�DQG�WKH�H[WHQVLRQ��)LJ�������7KHUH�IHZ�
PDWHULDOV�DQG�WZR�SLHFHV�RI�LURQ�ZDVWH�DUH�FROOHFWHG��

-XVW� EHQHDWK� WKH� VRLO� DSSHDUV� KDUG� DQG� FRPSDFW� DQG� OLJKW� JUD\LVK��
9HU\� IHZ�SRWVKHUGV�DUH�FRPLQJ�IURP��,W� LV�GHILQLWHO\� LGHQWLILHG� WKH�HDUWKHQ�
IRUWLILFDWLRQ�HDUWKHQ�ZDOO��68�����RYHU�WKH�ZKROH�DUHD�DIWHU�IHZ�FP��RI�WKH�
UHPRYDO�RI�68�6��7KH�VRLO�ORRNV�OLNH�YHU\�KDUG�DQG�FRPSDFW�DORQJ�WKH�ZKROH�
UHPRYHG�SDUW�RI�VRLO��)LJ�������

7UHQFK����7UHQFK���([W��6RXWK��)LJ����
$FFRUGLQJ� WR� WKH� HYLGHQFH� RI� WKH� VPDOO� (�:� RULHQWHG� SRUWLRQ� RI� D�

ZDOO��68�����LW�KDV�EHHQ�GHFLGHG�WR�UHPRYH�WKH�GLDSKUDJP�������P�î���P��
EHWZHHQ�7UHQFK���DQG�7UHQFK���([W��6RXWK��$IWHU�WKH�UHPRYDO�RI�68�6�DQG�
68����FOHDUO\�WKH�VDPH�68�����JUHHQ�JUD\LVK�VRLO��ZKHUH�WKH�MDUV�68����DQG�
68����KDYH�EHHQ�IRXQG��LV�DSSHDULQJ��7KH�QDWXUH�RI�WKLV�VRLO��IRU�WKH�ORFDWLRQ�
DQG�WKH�FRQVLVWHQFH��VKRXOG�KDYH�EHHQ�ORRNHG�DV�D�ZDOO��DQG�DFFRUGLQJ�WR�WKH�
VLWXDWLRQ�H[FDYDWHG�DQG�UHYHDOHG�LQ�7UHQFK���([W��6RXWK��QHYHU�FRXOG�KDYH�
EHHQ�FRQVLGHUHG�D�ZDOO��)LJ�������

3RWWHU\������
7KH�SRWWHU\�PDWHULDOV�FRPLQJ�IURP�WKH�H[FDYDWHG�DUHDV��7UHQFKHV����

��� ��� ���ZHUH�SUHOLPLQDULO\� VWXGLHG�GXULQJ� WKLV� DUFKDHRORJLFDO� FDPSDLJQ�� LW�
KDV� EHHQ� GHFLGHG� WR� VWDUW� WKH� ZRUN� IURP� WKH� LQYHQWRULHG� LWHPV� DQG� WKH�
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GLDJQRVWLF�SRWVKHUGV��LW�ZLOO�EH��WKXV��QHFHVVDU\�WR�FRPSOHWH�WKH�ZRUN�RQ�WKH�
XQ�GLDJQRVWLF�PDWHULDOV�GXULQJ�QH[W�PRQWKV���

$�SUHOLPLQDU\�VWHS�LQ�WKH�ZRUN�GHDOW�ZLWK�WKH�GLVWLQFWLRQ�EHWZHHQ�WKH�
GLDJQRVWLF�SRWVKHUGV� ����� IUDJPHQWV��PRVWO\� ULPV��ZKROH�SURILOH�DQG�EDVHV�
UHIHUULQJ� WR� D� UHFRJQL]DEOH� VKDSH�� DQG� WKH� XQ�GLDJQRVWLF� ������ IUDJPHQWV��
PRVWO\� ZDOOV� DQG� IUDJPHQWDU\� EDVHV��� 7KH� VHFRQG� ZDV� GHDOW� ZLWK� WKH�
LQYHQWRU\�RI�WKH�VLJQLILFDQW�SRWVKHUGV�����IUDJPHQWV����

$�IXUWKHU�VWHS�ZDV�FRQFHUQHG�WKH�DVVLJQPHQW�RI�HDFK�GLDJQRVWLF�DQG�
VLJQLILFDQW� SRWVKHUG� WR� D� SHUWLQHQW� IDEULF�� RQ� WKH� EDVHV� RI� WKH�PDFURVFRSLF�
REVHUYDWLRQ�DQG�DFFRUGLQJ�WR�WKH�GHVFULSWLRQ�RI�WKH�IDEULFV�RI�������$OO�WKH�
GLVWLQFWLYH� IHDWXUHV� RI� HDFK� VDPSOH� RI� WKH� IDEULFV� KDYH� EHHQ� GHVFULEHG� E\�
PHDQV�RI�D�PDFURVFRSLF�DQDO\VLV�ZKLFK�ZDV�FRQGXFWHG�E\�WKH�REVHUYDWLRQ�RI�
WKH�PDLQ�YLVLEOH�IHDWXUHV���

$OO� WKH� LQYHQWRULHG� LWHPV�� FKRVHQ� E\�PHDQV� RI� WKHLU�PDLQ� IHDWXUHV��
L�H��SUHVHUYDWLRQ�VWDWXV��IXQFWLRQDO�SHFXOLDULWLHV��VKDSH�UHFRJQLWLRQ��HWF���ZHUH�
GUDZQ� DQG� SKRWRJUDSKHG� LQ� RUGHU� WR� FUHDWH� D� FROOHFWLRQ� XVHIXO� WR� PDNLQJ�
W\SRORJ\���

7KHQ�� DOO� WKH� GLDJQRVWLF� SRWVKHUGV� DQG� LQYHQWRULHG� PDWHULDOV� ZHUH�
VWRUHG�LQ�D�06�$FFHVV��GDWDEDVH�ZLWK�DQ�DFFXUDWH�GHVFULSWLRQ�RI�DOO�IHDWXUH�
�68�SURYHQDQFHV��H[FDYDWLRQ�GDWH��IDEULF��TXDQWLW\��GHFRUDWLRQ��GLPHQVLRQ���
$OO�WKHVH�GDWD�ZLOO�KHOS�WR�EXLOG�XS�D�GHILQLWH�W\SRORJ\��SODQQHG�IRU�WKH�QH[W�
PRQWKV��

7KH� VKDSHV� UHSHUWRU\�� DIWHU� D� SUHOLPLQDU\� DQDO\VLV�� VHHPV� WR� EH�
VLPLODU� WR� WKH� UHVXOWV� DFKLHYHG� GXULQJ� WKH� SUHYLRXV� ZRUN� VHDVRQV�� QHFNHG�
�)LJ�� ���� DQG� XQ�QHFNHG� MDUV� �)LJ�� ����� RI� ELJ� RU� VPDOO� GLPHQVLRQV�� DUH�
SHUWLQHQW�WR�IDEULF����FRRNLQJ�SRWV��)LJ�������XVXDOO\�ZLWK�WUDFHV�RI�EXUQW��DUH�
H[FOXVLYHO\�DVVRFLDWHG�WR�)DEULF����JREOHWV��)LJ������DQG�FXSV��)LJ�������ZLWK�
VWUDLJKW��FDULQDWHG�RU�URXQGHG�ZDOOV��WR�IDEULFV��������DQG�������

0RUHRYHU��WKHUH�DUH�DOVR�VRPH�VKDSHV�QRW�IRXQG�GXULQJ�WKH������DQG�
�����ILHOG�ZRUN��WUXQFDWHG�FRQH�FXSV��)LJ�������ZLWK�GDUN�EURZQ�VSODVKHV�RQ�
WKH� LQWHULRU� DQG� H[WHULRU� VXUIDFH�� SUREDEO\� GHULYHG� IURP� WKH� +HOOHQLVWLF�
ILVKSODWH� �)LJ�������ELJ� OLG�ZLWK� URXQGHG�KDQGOH�RQ� WRS� �)LJ�������SUREDEO\�
XVHG�WR�FRYHU�ELJ�GLPHQVLRQ�MDUV��ULQJ�VKDSHG�EDVHV�RI�YHVVHO��UHG�EXUQLVKHG�
�)LJ������

7KH� SUHOLPLQDU\� FKURQRORJ\� RI� WKH� PDWHULDOV� VXJJHVWHG� LQ� DQ� 0$�
WKHVLV��5DLDQR�������VHHPV�WR�EH�FRQILUPHG��ELJ�DQG�VPDOO�GLPHQVLRQV�MDUV�
DQG� SRWV� �IDEULF� ��� EHORQJ� WR� +HOOHQLVWLF� SHULRG� �$IUDV\ E� �QG� ��UG�� VHH�
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*HQLWR�� 5DLDQR�� ������ S�� ���������� �QG� FHQWXU\�%&� �� �VW� FHQWXU\�$'�� DQG�
.Xã Q�SHULRG���VW����WK�FHQWXU\�$'���JREOHWV�FRXOG�EH�GDWHG�IURP��QG��FHQWXU\�
%&� WR� �QG� FHQWXU\�$'�� FRRNLQJ�ZDUH� FRXOG� EH� FKURQRORJLFDOO\� GLVWULEXWHG�
DORQJ�D�ORQJ�SHULRG�RI�WLPH��HPEUDFLQJ�WKH�ZKROH�FKURQRORJ\�RI�WKH�VLWH���

$V�ZHOO� DV� D� QHZ� ILHOG�ZRUN� VHDVRQ�SODQQHG� IRU� ������ GXULQJ�QH[W�
PRQWKV�WKH�FROOHFWHG�GDWD�FRPLQJ�IURP�WKH�H[FDYDWLRQ�ZLOO�EH�HODERUDWHG�LQ�
RUGHU�WR�DFKLHYH�DQ�DFFXUDWH�SUHOLPLQDU\�W\SRORJ\�RI�WKH�SRWWHU\��1H[W�VWHS�
LQ� WKH� VWXG\�ZLOO� EH� WKH� FRPSOHWLRQ� RI� WKH� FDWDORJXH� RI� WKH� XQ�GLDJQRVWLF�
SRWVKHUGV�� DQG� WKH� FRPSDULVRQV�ZLWK� WKH�PDWHULDOV� FRQFHUQLQJ� VLWHV� LQ� WKH�
VDPH�DUHD��OLNH�$IUDVL E��.RN�7HSH��0$)28=���DQG�.DILU�.DOD��8QLYHUVLWj�
GHJOL�6WXGL�GL�%RORJQD����

7RSRJUDSKLFDO�6XUYH\�DW�.RM�7HSD��)LJ����
'XULQJ� WKH� WKLUG� DUFKDHRORJLFDO� VHDVRQ� DW� .RM� 7HSD�� D� QHZ�

WRSRJUDSKLFDO� VXUYH\� ZDV� UHTXLUHG�� DLPHG� DW� H[WHQGLQJ� WKH� GDWD� FROOHFWHG�
GXULQJ�WKH������DQG������FDPSDLJQV�

7KRVH� SUHYLRXV� FDPSDLJQV�� WKH� ILUVW� LQ�0D\�-XQH� ����� DQG� D�PRUH�
H[WHQVLYH�ZLWK� WULDO�WUHQFKHV� LQ� VXPPHU� ������ LQYHVWLJDWHG� WKH� DUHD� RI� WKH�
VLWH�� FRQVWLWXWHG� E\� D� FHQWUDO� FLWDGHO�� HQFLUFOHG� E\� DQ� HDUWKHQ� IRUWLILFDWLRQ�
ZDOOV� DQG� PRDWV�� 7KH� LQLWLDO� VWHS� ZDV� FRQVLVWLQJ� LQ� FROOHFWLQJ� DOO� WKH�
WRSRJUDSKLFDO� GDWD� DYDLODEOH� WKDQNV� WR�'U��/XFLDQR�5HQGLQD�� DUFKDHRORJLVW�
DQG� WRSRJUDSKHU� LQ� FKDUJH� GXULQJ� WKH� SUHYLRXV� FDPSDLJQV�� 6WDUWLQJ� IURP�
WKDW�� D�QHZ�FDUWRJUDSK\� LQ�$�� IRUPDW�ZDV�HODERUDWHG�RYHUODSSLQJ� WKH�GDWD�
IURP� GLIIHUHQW� VRXUFHV� �WRSRJUDSKLFDO� PDSV�� *36� UHOLHYHV�� �'� VFDQQHG�
LPDJHV���

$IWHU� D� ILUVW� VXUIDFH� VXUYH\� GRQH� LQ� WKH� ILUVW� GD\V� RI� ZRUN�� WKH�
DWWHQWLRQ�ZDV�GUDZQ�E\� WKH�GHHS�DQG�ZLGH�GLWFKHV�VWUHWFKHG�SDUDOOHO� WR� WKH�
HDUWKHQ�ZDOOV�RQ�WKUHH�RI�WKH�IRXU�VLGHV�RI�WKH�VLWH��PRUH�FRQFUHWHO\�WR�HDVW��
ZHVW�DQG�VRXWK�VLGHV��

1RZDGD\V�WKHVH�GLWFKHV��KDYLQJ�D�WUDSH]RLG�VHFWLRQ�DQG�OD\LQJ�DERXW�
����P�XQGHU�WKH�SUHVHQW�WRS�OHYHO�RI�WKH�ZDOO��DUH�LQ�XVH�DV�FXOWLYDWHG�ILHOGV��
��7KH�SURMHFW�$UFKDHRORJLFDO�0DS�RI� WKH�0LGGOH�=HUDIVKDQ�9DOOH\� LV�GLUHFWHG�E\�3URI��0��
7RVL�RI�³8QLYHUVLWj�GHJOL�6WXGL�GL�%RORJQD´��
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7KH� WRS� VLGH�� GU\HU� DQG� H[WHUQDO� WR� WKH� DQFLHQW� ZDOO�� LV� FXOWLYDWHG� ZLWK�
FHUHDOV��WKH�ERWWRP�RI�WKH�GLWFKHV�LV�DUWLILFLDOO\�LUULJDWHG�DQG�FXOWLYDWHG�ZLWK�
GLIIHUHQW�NLQGV�RI�YHJHWDEOHV��

)RU� WKHLU� IRUP�� VL]H�� VHFWLRQ� DQG� SRVLWLRQ�� WKH� GLWFKHV� ORRN� OLNH�
QRWKLQJ�EXW�PRDWV��HQFLUFOLQJ�WKH�FLWDGHO�ZDOOV�RQ�WKUHH�RI�LWV�IRXU�VLGHV��,W�LV�
KLJKO\�SUREDEOH�WKDW�WKH�QRUWKHUQ�VLGH�SUHVHQWHG�LWV�RZQ�GHIHQVLYH�PRDW��EXW�
WKLV�SDUW�RI� WKH� VLWH LV� WKH�PRUH�PRGLILHG�DQG�DOWHUHG� IURP�D� WRSRJUDSKLFDO�
DQG�DUFKDHRORJLFDO�SRLQW�RI�YLHZ��,Q�IDFW�WKH�QRUWKHUQ�ZDOO�KDV�EHHQ�QRWFKHG�
LQ�D�YHU\�ODUJH�SRUWLRQ�LQ�QRUWK�HDVW�GLUHFWLRQ�LQ�RUGHU�WR�DOORZ�WKH�SDVVDJH�
RI� WUDFWRUV�DQG�VHZHUV�� LI� WKHUH�ZDV�� WKH�DQFLHQW�PRDW�KDV�EHHQ� ILOOHG�TXLWH�
FHUWDLQO\� ZLWK� WKH� VDPH� HDUWK� RI� WKH� QRWFKHG� ZDOO� DQG� LW� LV� DEVROXWHO\�
XQGLVWLQJXLVKHG�IURP�WKH�UHVW�RI�WKH�FXOWLYDWHG�SODLQ��

,Q�D�OHVVHU�ZD\��GHIHQVLYH�PRDW�DSSHDUV�DOWHUHG�RU�LQWHUUXSWHG�LQ�WKH�
VRXWK�HDVW�DQG�VRXWK�ZHVW�FRUQHUV��,Q�WKH�ILUVW�DQ�DUWLILFLDO�VPDOO�OHYHH�FORVHV�
WKH�PRDW��FOHDUO\�LQ�RUGHU�WR�SUHYHQW�WKH�ZDWHU�IORZ�DZD\�IURP�WKH�LUULJDWLRQ�
JURRYHV�� ,Q� WKH� VRXWK�ZHVW� FRUQHU� WKH� DJULFXOWXUDO� ZRUNV� KDYH� DOWHUHG� WKH�
FRQWLQXXP�EHWZHHQ�WKH�VRXWKHUQ�DQG�WKH�ZHVWHUQ�EUDQFKHV�RI�WKH�PRDW��IURP�
WKH� HQG�RI� WKH�QRUWK�VRXWK�RULHQWHG�SDWK�� UXQQLQJ�RQ� WKH�ZHVWHUQ�ZDOO� WRS��
QRZ�D�SUHWW\� WULDQJXODU� VKDSHG�VPDOO�SODLQ� OD\V�ZKHUH�RQFH� WKHUH�ZHUH� WKH�
PRDW� DQG� WKH� H[WHUQDO� UDPSDUW�� QR� WUDFNV� RI� WKH� MXQFWLRQ� EHWZHHQ� WKH�
VRXWKHUQ�DQG�ZHVWHUQ�H[WHUQDO�UDPSDUWV�UHPDLQ�QRZDGD\V��

$IWHU�DOO�WKHVH�REVHUYDWLRQ��WKH�ZRUN�LQ�WKUHHIROG�ZD\�ZDV�SODQQHG��
�� RXWOLQLQJ�WKH�HQWLUH�VLWH�LQ�RUGHU�WR�FKHFN�RXW�WKH�ROG�GDWD�DQG�WDNH�WKH�

QHZ��
�� VXSSRUWLQJ� WKH�DUFKDHRORJLFDO�DFWLYLW\�E\� IL[LQJ�FDUGLQDO�SRLQWV�RI� WKH�

WUHQFKHV�H[FDYDWHG�DQG�E\�D�GDLO\�RXWOLQLQJ�WKH�TXRWHG�SRLQWV��
�� IRFXVLQJ�YHU\�FDUHIXOO\� WKH�PRDWV�� WKH� IRUWLILFDWLRQ�ZDOO� DQG� WKH� ODUJH�

H[WHQVLRQ� EHWZHHQ� WKH� FHQWUDO� WHSD�FLWDGHO� DQG� WKH� UHVW� RI� WKH� VLWH� LQ�
RUGHU�WR�SURYLGH�SRVVLEOH�QHZ�LQWHUSUHWDWLRQ�RQ�ZKLFK�DVSHFW�WKH�FLWDGHO�
VKRXOG�KDYH�KDG��

,Q�RUGHU�WR�DFKLHYH�DQ�H[WHQVLYH�DQG�KLJKO\�GHWDLOHG�RXWOLQLQJ�RI�WKH�
HQWLUH� VLWH� LQFOXGLQJ� WKH�PHQWLRQHG�PRDWV�� WZR�GRPLQDQW�SRLQWV�KDYH�EHHQ�
IL[HG�RQ�WKH�WRS�RI�WKH�7HSD��7KHVH�WZR�SRLQWV��QDPHG�76��DQG�76���ZHUH�
FKRVHQ�WR�DOORZ�RQH�ZLWK�D�WRWDO�DQG�FRPSOHWH�WRSRPHWULF�SURFHVV�DW������LQ�
WKH�ZKROH�VLWH��
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7KH� SULVP�ZDV� FDOLEUDWHG� DW� WKH� VWDQGDUG�PHDVXUH� RI� ����P�ZLWK� D�
FRQVWDQW� RI� ������PP�-XVW� LQ� IHZ�FDVHV��ZKHQ� WKH�RXWOLQLQJ�FLUFXPVWDQFHV�
UHTXLUHG�LW��WKH�SULVP�ZDV�FDOLEUDWHG�DW�����P�RU�����P��EXW�DOZD\V�ZLWK�WKH�
VDPH�FRQVWDQW��

7KH�SRLQWV�ZHUH�RXWOLQHG�ZLWK�D�PD[LPXP�LQWHUYDO�RI�����P�RQ�SODLQ�
DQG�KRPRJHQHRXV�WHUUDLQV��DQG�D�PLQLPXP�RI�IHZ�FP�ZKHUH�EURNHQ�SURILOHV�
RU�VHQVLEOH�GLIIHUHQFHV�RI�TXRWH�LQ�D�VKRUW�VSDFH�UHTXLUHG�LW��

'XULQJ�WKH������FDPSDLJQ�D�7RWDO�6WDWLRQ�75,0%/(�0��'5��´�KDV�
EHHQ� XWLOL]HG� DQG� DERXW� ������ SRLQWV� RXWOLQHG�� DOO� JHR�UHIHUUHG�� 7KDQNV� WR�
WKLV� LQWHQVLYH� WRSRPHWULF� SURFHVV� RQH� KDV� EHHQ� DEOH� WR� LPSURYH� DQG� WR�
H[WHQG�WKH�ROG�GDWD�DQG�WR�FRUUHFW�VRPH�LPSHUIHFWLRQV��

$OO�WKH�GDWD�FROOHFWHG�ZLOO�EH�FDUHIXOO\�HODERUDWHG�WR�SURSRVH�D�KLJK�
GHWDLOHG�QHZ�FDUWRJUDSK\�DQG�D��'�UHQGHULQJ�RI�WKH�HQWLUH�VLWH��
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5HIHUHQFHV�
6RXUFHV��
DO�7DEDUL��,EQ�-DULU�������������7DULNK�DO�5XVXO�ZD�DO�0XOXN��7DULNK�DO�7DEDUL���VHU��,,��S��
������1HZ�<RUN�
,EQ�DO�)DNLK��DO�+DPDGDQL���������&RPSHQGLXP�OLEUL�.LWDE�DO�%ROGDQ��HG��0�-��GH�*RHMH��
%*$��S������(-��%ULOO��
,EQ� .KRUGDGEHK�� $EX
O� 4DVLP� 8EDLG
$OODK�� ������� .LW E� DO� 0DV OLN� Z¶DO� 0DP OLN�� GH�
*RHMH��ZLWK�)U��WU����QG�HG���������S������/HLGHQ�
� � � ����
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$$�99� ������������$IUDVLDED��6ERUQLNL�,�,9���7DãNHQW��
$$��99� �����������������+LVWRU\�RI�&LYLOL]DWLRQV�RI�&HQWUDO�$VLD �9RO������7KH�'DZQ�RI�
&LYLOL]DWLRQ�� (DUOLHVW� 7LPHV� WR� ���� %�&��� 9RO�� �� �� 7KH� 'HYHORSPHQW� RI� 6HGHQWDU\� DQG�
1RPDGLF�&LYLOL]DWLRQV������%�&��WR�$�'�������9RO������7KH�&URVVURDGV�RI�&LYLOL]DWLRQV��$�'��
����WR������ 81(6&2�3XEOLVKLQJ��3DULV��
$EGXOODHY��.���)UDQFHVFKLQL��)���5DLPNXORY��$���������7KH�7HWUDGUDFKP�RI�6HOHXFRV�,�IURP�
6D]DJDQ� 5HJLRQ� RI� 8]EHNLVWDQ��&LUFOH� RI� ,QQHU� $VLDQ� $UW� DQG� $UFKDHRORJ\�� SS�� �������
/RQGRQ��
%DUWKROG��:���������7KH�(QF\FORSDHGLD�RI�,VODP��YRO��,;��&�(��%RVZRUWK�HW�DOLL�HGV���V�Y��
³DO�6XJKG´��SS�����������/HLGHQ���
%HUQDUG��3�� �������/HV�1RPDGHV� FRQTXpUDQWV� GH� O¶(PSLUH�*UpFR�%DFWULHQ��5pIOH[LRQ� VXU�
OHXU�LGHQWLWp�HWKQLTXH�HW�FXOWXUHOOH��&5$,��SS�����������3DULV��
&DWWDQL��0��DQG�*HQLWR��%���������7KH�SRWWHU\�FKURQRORJLFDO�VHULDWLRQ�RI�WKH�0XUJKDE�'HOWD�
IURP�WKH�HQG�RI�WKH�%URQ]H�$JH�WR�WKH�$FKDHPHQLG�SHULRG��$�SUHOLPLQDU\�QRWH���*XEDHY��
$��� .RVKHOHQNR�� *�� H� 7RVL�� 0��� HGV��� 7KH $UFKDHRORJLFDO� 0DS� RI� WKH� 0XUJKDE� 'HOWD��
3UHOLPLQDU\�5HSRUWV����������SS���������5RPD��
)UDQFIRUW��+�3���������&HQWUDO�$VLD�DQG�(DVWHUQ�,UDQ���%RDUGPDQ��-���+DPPRQG��1���/HZLV��
'��H�2VWZDOG��0���HGG���7KH�&DPEULGJH�$QFLHQW +LVWRU\��YRO��,9��SS�����������&DPEULGJH��
)UDQFIRUW�� +�3�� ������� $VLH� &HQWUDOH�� /
DUFKpRORJLH� GH� O
HPSLUH� DFKpPpQLGH�� 1RXYHOOH�
5HFKHUFKHV�� $FWHV� GX� &ROORTXH� RUJDQLVp� DX� &ROOqJH� GH� )UDQFH� SDU� OH� ³5HVHDX�
,QWHUQDWLRQDO�G¶pWXGHV� HW�GHV� UHFKHUFKHV�DFKpPpQLGHV�� ������QRYHPEUH�������3HUVLND�����
SS�����������3DULV�
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)UXPNLQ��*���������$UFKDHRORJ\�LQ�6RYLHW�&HQWUDO�$VLD��+DQGEXFK�GHU�2ULHQWDOLVWLN��YRO��
,,,�����/HLGHQ�.|OQ��
*HQLWR��%�� �������7KH� ,UDQLDQ�(PSLUHV� DQG�&HQWUDO�$VLD�� DQ�$UFKDHRORJLFDO�3HUVSHFWLYH��
$FFDGHPLD�1D]LRQDOH�GHL�/LQFHL�$WWL�GHL�&RQYHJQL�/LQFHL�������/D�3HUVLD�H�O
$VLD�&HQWUDOH�
GD�$OHVVDQGUR�DO�;�VHFROR��LQ�FROODERUD]LRQH�FRQ�O
,VWLWXWR�,WDOLDQR�SHU�LO�0HGLR�HG�(VWUHPR�
2ULHQWH��5RPH������1RYHPEHU�������SS�����������5RPH��
*HQLWR��%�� �������7ULDO�7UHQFK�DW�6LWH�1R������� �*XEDHY��$���.RVKHOHQNR��*��H�7RVL��0���
HGG���7KH�$UFKDHRORJLFDO�0DS� RI� WKH�0XUJKDE�'HOWD� 3UHOLPLQDU\� 5HSRUWV� ��������� SS��
��������5RPD��
*HQLWR�� %�� ������� 7KH� $FKDHPHQLGV� LQ� WKH� +LVWRU\� RI� &HQWUDO� $VLD�� �$�� *XEDHY�� *��
.RVHOHQNR�H� �0��7RVL�HGV����7KH�$UFKDHRORJLFDO�0DS�RI� WKH�0XUJKDE�'HOWD��3UHOLPLQDU\�
5HSRUWV����������5HSRUWV�DQG�0HPRLUV�6HULHV�0LQRU��,,,���SS����������5RPH��
*HQLWR��%���������7KH�(OXVLYH�)URQWLHUV�RI�WKH�(XUDVLDQ�6WHSSHV��,�3ULPL�3RSROL�G
(XURSD��
3URSRVWH� H� ULIOHVVLRQL� VXOOH� RULJLQL� GHOOD� FLYLOWj� QHOO¶(XURSD� PHGLWHUUDQHD� D� FXUD� GL� 6��
0ROLQDV�H�$��=LIIHUHUR��SS���������)LUHQ]H��
*HQLWR�� %�� ������� )URP� WKH� 6F\WKLDQV� WR� WKH� $FKDHPHQLGV�� $� 1RPDGLF� $OWHUQDWLYH��
6RFLHWDV� ,UDQRORJLFD� (XURS D�� ,VWLWXWR� ,WDOLDQR� SHU� O¶$IULFD� H� O¶2ULHQWH�� $OPD� 0DWHU�
6WXGLRUXP�8QLYHUVLW\�RI�%RORJQD��%UDQFK�RI�5DYHQQD��3URFHHGLQJV�RI� WKH��WK�&RQIHUHQFH�
RI�WKH�6RFLHWDV�,UDQRORJLFD�(XURS D�KHOG�LQ�5DYHQQD�������2FWREHU�������9RO��,��$QFLHQW�
	�0LGGOH�,UDQLDQ�6WXGLHV���$��3DQDLQR�	�$��3LUDV�HGV����SS����������0LODQR���
*HQLWR�� %��� *ULFLQD�� $�� HW� DOLL� ������� 7KH� $FKDHPHQLG� 3HULRG� LQ� WKH� 6DPDUNDQG� $UHD�
�6RJGLDQD��� ZLWK� FRQWULEXWLRQV� E\�� /XFLDQR� 5HQGLQD�� 0DULD� '¶$QJHOR�� 1HZVOHWWHU�
$UFKHRORJLD��&,6$����9ROXPH����SS�����������1DSOHV��,661�����������
KWWS���ZZZ�LXR�LW�XVHUILOHV�ZRUNDUHDB����ILOH�$UWLFROL�*HQLWR����*ULFLQD���HW���DOLL��
��8=%�����������SGI
*HQLWR�� %��� *ULFLQD�� $��� HW� DOLL� ������� 7KH� $FKDHPHQLG� 3HULRG� LQ� WKH� 6DPDUNDQG� $UHD�
�6RJGLDQD���7ULDO�7UHQFKHV�DW�.RM�7HSD������&DPSDLJQ��1HZVOHWWHU�GL�$UFKHRORJLD��&,6$�
�9ROXPH���SS����������1DSOHV��,661�����������
KWWS���ZZZ�LXR�LW�XVHUILOHV�ZRUNDUHDB����*HQLWR��������SGI
*HQLWR��%���5DLDQR��)�� �������&HUDPLFV� IURP�.RM�7HSD� �6DPDUNDQG�$UHD�8]EHNLVWDQ���$�
3UHOLPLQDU\� 6WXG\� 5HSRUW� �����������1HZVOHWWHU� GL� $UFKHRORJLD� �&,6$�� �� 9ROXPH� ��� SS��
���������
*XEDHY�� $���.RVKHOHQNR�� *�$�� H� 7RVL��0�� �HGV��� �������7KH� $UFKDHRORJLFDO�0DS� RI� WKH�
0XUJKDE�'HOWD��3UHOLPLQDU\�5HSRUWV����������5RPD�



.��$EGXOODHY�DQG�%��*HQLWR� ��

*XPEDK�*�� ������������3WROHP\�DQG� WKH�0LGGOH�$VLD� LQ�.XVKDQ� HSRFK��0LGGOH�$VLD� LQ�
.XVKDQ� HSRFK�� :RUNV� RI� WKH� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� D +LVWRU\�� $UFKDHRORJ\� DQG�
&XOWXUH�RI�WKH�0LGGOH�$VLD�LQ�.XVKDQ�HSRFK��'XVKDQEH�����������WRP�� RVNYD��
,QHYDWNLQD�� 2�1�� ������� &LWDGHO¶� $IUDVLDED�� ,VWLWXWD�0DWHULDO¶QDMD� .XO¶WXUD� 8]EHNLVWDQD��
����7DVKNHQW�
,QHYDWNLQD��2�1���������$NURSRO¶�GUHYQHJR�6DPDUNDQGD�Y�VWUXFWXUH�JRURGD��9,�GR�Q�H��9�
Q�H����$YWRUHIHUDW�NDQGLGDFNRM�GLVVHUWDFLL��0RVNYD��
,VDPLGGLQRY��0�.K����������,VWRNL�JRURGVNRM�NXO
WXU\�6DPDUNDQGVNRJR�6RJGD��7DVKNHQW�
/D]DUG��*���*UHQHW��)��DQG�GH�/DPEHUWHULH��&���������1RWHV�EDFWULHQQHV��6WXGLD�,UDQLFD������
SS�����������
0HãNHULV��9�$���������.RURSODVWLND�6RJGD��'XãDQEH���
.DEDQRY�� 6�.�� ������� $UKHRORJL HVNDMD� 1DEOMXGHQLMD� QD� VWURLWHO¶VWYH� LVNL�DQJDUVNRJR�
NDQDOD��,VWRULMD�0DWHULDO¶QRM�.XO¶WXU\�8]EHNLVWDQD�����SS������������7DãNHQW��
.RVKHOHQNR��*�$���HG���������'UHYQHMãLH�*RVXGDUVWYD�.DYND]D�L�6UHGQHM�$]LL��0RVNYD�
/\RQQHW��%���������3URVSHFWLRQV�DUFKpRORJLTXHV�HQ�%DFWULDQH�RULHQWDOH�������������6RXV�
OD� GLUHFWLRQ� GH� -HDQ�&ODXGH� *DUGLQ�� 9ROXPH� ��� &pUDPLTXHV� HW� SHXSOHPHQW� GX�
&KDOFROLWKLTXH�j�OD�FRQTXrWH�DUDEH��0pPRLUHV�GH�OD�0LVVLRQ�$UFKpRORJLTXH�)UDQoDLVH�HQ�
$VLH�&HQWUDOH��7RPH���(5&��3DULV��
0DQWHOOLQL��6���������7KH�'DUJRP�&DQDO�DQG�WKH�(DUO\�6HWWOHPHQW�RI�WKH�0LGGOH�=HUDYVKDQ�
9DOOH\�� ,WDOR�8]EHN� 6FLHQWLILF� &RRSHUDWLRQ� LQ� $UFKDHRORJ\� DQG� ,VODPLF� 6WXGLHV�� $Q�
2YHUYLHZ��5RPH��-DQXDU\�������������6��3DJDQL�HG����SS���������5RPH��
0DQWHOOLQL�� 6�� �������$OPD�0DWHU� 6WXGLRUXP� ��8QLYHUVLWj� GL�%RORJQD�'27725$72�',�
5,&(5&$� $5&+(2/2*,$� &LFOR� ;;,� 6HWWRUH�L� VFLHQWLILFR� GLVFLSOLQDUL� GL� DIIHUHQ]D��
$5($�����/�$17����/D�JHVWLRQH GHOO¶DFTXD�FRPH�RJJHWWR�G¶LQGDJLQH�SHU�OD�ULFRVWUX]LRQH�
GHOOH�GLQDPLFKH LQVHGLDPHQWDOL�H�GHOOH�WUDVIRUPD]LRQL�GHO�WHUULWRULR��,O�FDVR�GL�6DPDUFDQGD
QHOOD� 0HGLD� 9DOOH� GHOOR� =HUDYVKDQ� �8]EHNLVWDQ�� 6HWWOHPHQW� '\QDPLFV� DQG :DWHU�
0DQDJHPHQW�IRU�WKH�5HFRQVWUXFWLRQ�RI�WKH�/DQGVFDSH 7UDQVIRUPDWLRQV��$�&DVH�6WXG\�IRUP�
WKH�0LGGOH�=HUDYVKDQ�9DOOH\ �6DPDUNDQG��8]EHNLVWDQ���5DYHQQD��
0DQWHOOLQL��6���5RQGHOOL��%�� �������6WUDWHJLH�H�PHWRGL�SHU� OD� VWRULD�GHO�SRSRODPHQWR�QHOOD�
0HGLD� 9DOOH� GHOOR� =HUDYVKDQ� �8]EHNLVWDQ��� /D� ULFRVWUX]LRQH� LQ� DPELHQWH� *,6� DWWUDYHUVR�
VXUYH\��FDUWRJUDILD�VWRULFD��WHOHULOHYDPHQWR�H�PRGHOOD]LRQH�WULGLPHQVLRQDOH��7HRULD�H�3UDWLFD�
QHOO¶DQDOLVL� H� LQWHUSUHWD]LRQH� GHOOD� FXOWXUD�PDWHULDOH� DQWLFD�� ,� &RQYHJQR� GHJOL� 6WXGHQWL� GL�
$UFKHRORJLD��������PDJJLR�������1DSROL��
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0DVVD�� 6�� ������� 7KH�$QDO\VLV� RI� WKH�8Q�*OD]HG� 3RWWHU\��0HWKRGRORJLFDO� 3UREOHPV� DQG�
3UHOLPLQDU\� 5HVXOWV�� $GDPML� 3URMHFW�� )URP� WKH� ([FDYDWLRQ� ������������ WR� WKH� $UFKLYH�
������������� LQ� WKH�0DVMHG�H� -RPµH�� ,VIDKDQ� �%UXQR�*HQLWR� DQG� )DULEDK� 6DLHGL�$QDUDNL�
�HGV���� ,WDOLDQ� (PEDVV\�� 7HKHUDQ�� ,UDQLDQ� &XOWXUDO�� +DQGLFUDIW� DQG� 7RXULVP� +HULWDJH�
2UJDQL]DWLRQ��7HKHUDQ��,VWLWXWR�,WDOLDQR�SHU�O¶$IULFD�H�/¶2ULHQWH��SS�����������7HKUDQ��
0DVVRQ��9�0��H�6DULDQLGL��9���������&HQWUDO�$VLD�EHIRUH�WKH�$FKDHPHQLGV��/RQGRQ��
EHO¶ HQNR��2�9���������6DVDJDQVNLH�.XUJDQ\��,VWRULMD�0DWHULDO¶QRM�NXO¶W\U\�8]EHNLVWDQD��

9\S�����SS���������7DãNHQW��
EHO¶ HQNR�� 2�9�� ������� 0LUDQNXO¶VNLH� .XUJDQ\�� ,VWRULMD� 0DWHULDO¶QRM� � NXO¶W\U\�

8]EHNLVWDQD��9\S������SS��������� ãNHQW���
EHO¶ HQNR�� 2�9�� ������� $JDO\NVDMVNLH� .XUJDQ\�� ,VWRULMD� 0DWHULDO¶QRM� � NXO¶W\U\�

8]EHNLVWDQD��9\S������SS��������� ãNHQW��
3XJD HQNRYD�� *�$�� DQG� 5WYHODG]H�� Ê�9��� ������� V�Y�� $IUDVLDE��(QF\FORSDHGLD� ,UDQLFD�� ,��
HGLWHG�E\�(KVDQ�<DUVKDWHU��SS�����������/RQGRQ��%RVWRQ�DQG�+HQOH\��
5DLDQR�� )�� ������� 8QSXEOLVKHG� 0$� 7KHVLV�� /¶DWWLYLWj� $UFKHRORJLFD� ,WDOLDQD� QHOO¶$QWLFD�
6RJGLDQD� �$UHD�GL�6DPDUNDQGD��� 6FDYL� H�3URGX]LRQH�&HUDPLFD�D�.RM�7HSD�QHO�&RQWHVWR�
6WRULFR�DUFKHRORJLFR� GHOO¶$VLD� &HQWUDOH�� 8QLYHUVLWj� GHJOL� 6WXGL� GL� 1DSROL�� /¶2ULHQWDOH��
1DSROL��
5DSLQ� &��� ,VDPLGGLQRY� 0��� +DVDQRY� 0�� ������� /D� WRPEH� G
XQH� SULQFHVVH� QRPDGH� j�
.RNWHSH�SUqV�GH�6DPDUNDQG��&5$,��SS���������3DULV��
5RQGHOOL�� %���0DQWHOOLQL�� 6��� %RQRUD�� *�/�� H� )UDQFHVFKLQL�� )�� ������� &DUWD� $UFKHRORJLFD�
GHOOD�0HGLD�9DOOH� GHOOR�=HUDYVKDQ�� DVSHWWL� GLYHUVLILFDWL� SHU� XQD� FRPSUHQVLRQH� GLDFURQLFD�
GHO� SRSRODPHQWR� DQWLFR� �� 0LVVLRQH� $UFKHRORJLFD� LWDOR�X]EHND� D� 6DPDUFDQGD�� FDPSDJQD�
������2FQXV��4XDGHUQL GHOOD� 6FXROD� GL� 6SHFLDOL]]D]LRQH� LQ� $UFKHRORJLD� �� 8QLYHUVLWj� GL�
%RORJQD������SS���������%RORJQD��
5RVWRYFHY� 2�0�� DQG� ,YDQLFNL\� ,�'�� ������� 5DERW\� Y� 6DPDUNDQGVNRM� REODVWL��
$UKHRORJL HVNLH�RWNU\WL\D��0RVNYD��
5WYHODG]H��(�9���������.VHQLSSD���3DUHWDND���/LWYLQVNLM��%�$���HG���.DYND]�L�6UHGQMDMD�$]LMD�
Y�GUHYQRVWL�L�VUHGQHYHNRY\H��LVWRULMD�L�NXO
WXUD���SS��������� 0RVFRX�
6DJGXOODHY�� $�6�� ������� 2VREHQQRVWL� RVHGORJR� UDVVHOHQLMD� Y� MXåQRP� 6RJGH� Y� HSRKX�
DQWL QRVWL�� �3XJDFKHQNRYD�� *�$�� H� $VNDURY�� $��� HGG��� *RURGVNDMD NXO
WXUD� %DNWULL�
7RNKDULVWDQD�L�6RJGD��SS�����������7DãNHQW��



.��$EGXOODHY�DQG�%��*HQLWR� ��

6FKDHGHU��+�+��DQG�%RVZRUWK��&�(���������V�Y��6DPDUNDQG��7KH�(QF\FORSDHGLD�RI�,VODP���
QHZ�HGLWLRQ��(QJOLVK�YHUVLRQ��9,,,��SS�������������/HLGHQ�
6KLULQRY��7��DQG�7RVL��0���������/DQG�EHKLQG�6DPDUNDQG��7KH�$UFKDHRORJLFDO�0DS�RI�WKH�
0LGGOH� =HUDYVKDQ� 9DOOH\�� 3HUVSHFWLYHV� DQG� *HRJUDSKLFDO� 5HSDUWLWLRQV�� ,WDOR�8]EHN�
6FLHQWLILF�&RRSHUDWLRQ� LQ $UFKDHRORJ\�DQG�,VODPLF�6WXGLHV��$Q�2YHUYLHZ��5RPH��-DQXDU\�
�����������HGLWHG�E\�6DPXHOD�3DJDQL��SS���������5RPH��
6WULGH�� 6�� ������� /H� SURJUDPPH� GH� SURVSHFWLRQ� GH� OD� 0$)2X]� %� GDQV� OD� UpJLRQ� GX�
6RXUNKDQ�'DU\D���/HULFKH��3���3LGDHY��&���*HOLQ��0���$EGRXOODHY��.��H�)RXUQLDX��9��HGV����
/D�%DFWULDQH�DX�FDUUHIRXU�GHV�URXWHV�HW�GHV FLYLOLVDWLRQV�GH� O
$VLH�FHQWUDOH��7HUPH]�HW� OHV�
YLOOHV�GH�%DFWULDQH�7RNKDUHVWDQ��$FWHV�GX�FROORTXH�GH�7HUPH]�������SS�����������3DULV��
6XOHMPDQRY��5�.���������'UHYQLM�1DKãDE��3UREOHP\�FLYLOL]DFLL�8]EHNLVWDQD�9,,�Y��GR�Q��H����
9,,�Y��Q��H��6DPDUNDQG�7DãNHQW��
6XKDUHY�� ,�$�� ������������2W HW� RE� DUKHRORJL HVNRM� UD]YHGNH� Y� 6DPDUNDQGVNRM� JUXSSH�
UDMRQRY��������������5\NRSLV¶�0\VHMD�,VWRULL�.XO¶WXU\�Y�6DPDUNDQGH��,QY�������SS���������
7RVL�� 0��� 5RQGHOOL�� %��� 0HQJKL�� (�� H� 0DQWHOOLQL�� 6��� ������� ,QWHUYHQWL� DUFKHRORJLFL� LQ�
8]EHNLVWDQ��2FQXV��4XDGHUQL�GHOOD�6FXROD�GL 6SHFLDOL]]D]LRQH�LQ�$UFKHRORJLD���8QLYHUVLWj�
GL�%RORJQD��������SS�����������%RORJQD��
7RVL��0��HW�DOLL��������/D�&DUWD�$UFKHRORJLFD�GHOOD�0HGLD�YDOOH�GHOOR�=HUDYVKDQ��VWUDWHJLH�
H� PHWRGL� SHU� OD� VWRULD� GHO� SRSRODPHQWR� QHOOD� UHJLRQH� GL� 6DPDUFDQGD�� LQ� ©7KH� 5ROH� RI�
6DPDUNDQG� LQ� WKH� +LVWRU\� RI�:RUOG &LYLOL]DWLRQ� �0DWHULDO� RI� WKH� ,QWHUQDWLRQDO� 6FLHQWLILF�
6\PSRVLXP�GHYRWHG�WR WKH�����WK�$QQLYHUVDU\�RI�WKH�&LW\�RI�6DPDUNDQG��6DPDUNDQG������
���0D\ �����ª��SS���������7DãNHQW
9DIDHY� *��� ,YDQLFN\M�� ,�'�� ������� /D\ODNX\WHSH� �� UDQQHDQWL QRH� VHO¶VNRH� SRVHOHQLH�
6DPDUNDQGVNRJR� 6RJGD�� 8]EHNLVWDQ� Y� GUHYQRVWL� L� VUHGQHYHNRY¶H� 7H]LV\� GRNODGRY�
UHVSXEOLNDQVNRM�NRQIHUHQFLL�PRORG\K�LVWRULNRY��6DPDUNDQG��
9RJHOVDQJ��:���������7KH�5LVH�DQG�2UJDQL]DWLRQ�RI�WKH�$FKDHPHQLG�(PSLUH��7KH�(DVWHUQ�
,UDQLDQ�(YLGHQFH��/HLGHQ�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

$FNQRZOHGJHPHQWV��
5HSXEOLF�RI�8]EHNLVWDQ��
��0LQLVWU\�RI�&XOWXUH�

��,QVWLWXWH�RI�$UFKDHRORJ\�RI�8]EHN�$FDGHP\�RI�6FLHQFHV�
��7KH�(PEDVV\�RI�8]EHNLVWDQ��5RPH�

5HSXEOLF�RI�,WDO\��
��0LQLVWU\�RI�)RUHLJQ�$IIDLUV��'*&6�	�'*3&&��
��,WDOLDQ�,QVWLWXWH�IRU�$IULFD�DQG�WKH�2ULHQW��,V,$2��

��8QLYHUVLWj�GHJOL�6WXGL�GL�%RORJQD�
��8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL�³/¶2ULHQWDOH´�

��,WDOLDQ�(PEDVV\�DW�7DãNHQW



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�� �� �� 0DS� RI� .RM� 7HSD�� XS� WR� GDWH� GXULQJ� WKH� ����� VHDVRQ��
WRSRJKDSKLF�� JUDSKLF� SURFHVVLQJ� DQG� $XWRFDG� GHOLQHDWLRQ� E\� 'DYLGH�
/XQHOOL�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ��� �� /RFDWLRQ� RI� WKH� WUHQFKHV� RI� WKH� VLWH�� WRSRJKDSKLF�� JUDSKLF�
SURFHVVLQJ�DQG�$XWRFDG�GHOLQHDWLRQ�E\�'DYLGH�/XQHOOL�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ������7UHQFK���DW�WKH�EHJLQQLQJ�RI�WKH�H[FDYDWLRQV��DIWHU�0$,�

)LJ������7UHQFK���DW�WKH�ILUVW�FXWWLQJV��DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ������7UHQFK���EORFNV�RI�KDUG�DQG�FRPSDFW�FOD\�LQ�WKH�ILUVW�FXWWLQJV��
DIWHU�0$,�

)LJ������7UHQFK����EORFNV�RI�KDUG�DQG�FRPSDFW�FOD\�ORFDWHG�DW�VRXWK��QRUWK�
DQG�WKH�QRUWK�HDVWHUQ�FRUQHU��DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ������7UHQFK����DOLJQPHQW�RI�D�ZDOO��68�����(�:���DIWHU�0$,�

)LJ������7UHQFK����EORFNV�RI�FRPSDFW�DQG�KDUG�FOD\�DQG�WKH�DOLJQPHQW�RI�
ZDOO��DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ������7UHQFK����GLDJQRVWLF�SRWVKHUG�LQVHUWHG�LQ�WKH�ZDOO�68�����DIWHU�
0$,�

)LJ�������7UHQFK����FROODSVH�68����RI�WKH�ZDOO�68�����DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�������7UHQFK����FROODSVH�DW�WKH�FHQWUH�RI�WKH�UHPDLQV�RI�WKH�ZDOO�LQ�
68�����DIWHU�0$,�

)LJ�������7UHQFK����68����IUDJPHQWHG�WHUUDFRWWD�ILJXULQH�LQ�WKH�VW\OH�RI�
WKH�VR�FDOOHG�9HQXV�6W\GOLYDMD�LQ�VLWX��DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�� ��� �� 7UHQFK� ��� WHUUDFRWWD�
ILJXULQH� LQ� WKH� VW\OH� RI� WKH� VR�
FDOOHG� 9HQXV� 6W\GOLYDMD�� DIWHU�
0$,

)LJ�� ��� �� 7UHQFK� ��� WKH�
DOLJQPHQW� RI� D� ZDOO� 68� ����
SHUSHQGLFXODU� WR� WKH� ZDOO� 68�
����DIWHU�0$,



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�������7UHQFK����SDUW�RI�WKH�VRLO�LQ�WKH�QRUWKHUQ�VLGH�RI�WKH�ZDOO�68�
����ZLWK�XQLILHG�SLW�68�����DIWHU�0$,�

)LJ�� ��� �� 7UHQFK� ��� 86� ���
�ZHVWHUQ� SLW�� 86� ��� �HDVWHUQ�
SLW��DQG�WKH�YHU\�FRPSDFW�DQG�
KDUG�FOD\�RI�68�����DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������7UHQFK����ULP�RI�MDU��GLDPHWHU����FP��FRYHUHG�E\�D�GDUN�
FRORUHG�VOLS�68����DIWHU�0$,�

)LJ�������7UHQFK����SRWWHU\�GLVN��68�����DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�������7UHQFK����SRWWHU\�GLVN�68���� DIWHU�0$,�

)LJ�������7UHQFK���SRWWHU\�GLVF�68���� DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������68�����FRQVWLWXWHG�E\�WKH�DUHD�GHOLPLWHG�E\�WKH�ZDOOV�68�����
���DQG�68����DIWHU�0$,�

)LJ�������7UHQFK����68����LQ�WKH�HDVWHUQ�SDUW��DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ����D���7UHQFK����MDU��68�����DQG�WKH�HOOLSWLFDO�HORQJDWHG�PLOOVWRQH��
DIWHU�0$,�

)LJ����E���7UHQFK����MDU��68�����DQG�WKH�HOOLSWLFDO�HORQJDWHG�PLOOVWRQH��
GHWDLOV��DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������7UHQFK���ILUHSODFH��68���� DIWHU�0$,�

)LJ�� ��� �� 7UHQFK� ��� XQGHU� WKH�
FROODSVH��68�����DQ�DOLJQPHQW�RI�
D� VWUXFWXUH� VRXWK�QRUWK� RULHQWHG��
HQGLQJ� DW� 68� ���� HYLGHQFHG� E\�
WKH�GLYLVLRQ�LQ�WZR�SDUW�RI�68�����
DIWHU�0$,



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�������7UHQFK����68�����WKH�ERWWRP�RI�D�MDU�LQ�VLWX��OHIW��DQG�GHWDLO�
�ULJKW���DIWHU�0$,�

)LJ����� ��7UHQFK����68�����
WKH� DUHD� EHWZHHQ� ZDOO� 68�
��� DQG� ZDOO� 68� ���� DIWHU�
0$,



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�� ��� �� 7UHQFK� ��� PRGHUQ� EUHDN�LQ� LQ� WKH� VRXWKHUQ� VLGH� RI� WKH�
HQFLUFOLQJ�IRUWLILFDWLRQ�ZDOO��DIWHU�0$,�

)LJ�������7UHQFK����WKH�QRUWKHUQ�SDUW�RI�WKH�PRGHUQ�EUHDN�LQ��DIWHU�WKH�
FOHDQLQJ�ZLWK�PRUH�UHGGLVK�FOD\��DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�� ��� �� 7UHQFK� ��� GLVF�
VK� EDVLV� RI� D� YHVVHO� IURP�
WKH�PRGHUQ�EUHDN�LQ��DIWHU�
0$,

)LJ�� ��� �� 7UHQFK� ��� WKH�
VRXWKHUQ� SDUW� RI� WKH�
PRGHUQ� EUHDN�LQ� ZLWK�
PRUH� JUD\LVK� FOD\�� DIWHU�
0$,



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ����� ��7UHQFK���� WKH� LQQHU�SDUW�RI� WKH�PRGHUQ�EUHDN�LQ�ZLWK� ODUJH�
DPRXQW�SRWVKHUGV��DQLPDOV�ERQHV��EXUQW�FOD\�DQG�DVK��DIWHU�0$,�

)LJ�������7UHQFK����WKH�PRGHUQ�EUHDN�LQ�FOHDQ�RXW��GHILQLQJ�68����
LQ� RU� RYHU� WKH� IRUWLILFDWLRQ� HDUWKHQ� HQFLUFOLQJ�ZDOO� DW� VRXWK�� DIWHU�
0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�������7UHQFK����UHPRYDO�RI�WKH�ILUVW�FXWWLQJV�DQG�WKH�GHILQLWLRQ�RI�68�����
VOLJKWO\�FRPSDFW�DQG�VRIW��PRUH�JUD\LVK�FRORUHG��DIWHU�0$,�

)LJ�� ��� �� 7UHQFK� ��� WKH�
HQFLUFOLQJ�RXWOLQH�GHOLPLWLQJ�WKH�
PRGHUQ�EUHDN�LQ��DIWHU�0$,



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������7UHQFK����68����OHIW�DQG�XS���68�����ORZ��LQVLGH�WKH�PRGHUQ�
EUHDN�LQ�ZLWK�LWV�FKDUDFWHULVWLF�UHGGLVK�VRLO��DIWHU�0$,�

)LJ����� ��7UHQFK����68�����
WHUUDFRWWD� ILJXULQH� RI� WKH�
VR�FDOOHG� IHPDOH� W\SH� RI�
9HQXV�$QDKLWD��DIWHU�0$,



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�� ��� ��7UHQFK� ��� D� SDUW� RI� DQRWKHU� DFWLYLW\� IORRU� �68������ EURNHQ�
PRVW�SUREDEO\�E\�68�����DIWHU�0$,�

)LJ�� ��� �� 7UHQFK� ��� ZHVWHUQ�
KDOI� RI� WKH� WUHQFK�� 68� ����
WH[WXUH� FRPSDFW�� KDUG� ZLWK� D�
JUHHQ� FRORUHG� VXUIDFH�� XQGHU�
68�����DIWHU�0$,



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������7UHQFK����ZHVWHUQ�KDOI��68�����FXW�E\�68����DQG�����DIWHU�
MRLQWO\� QDPHG� ���� JRLQJ� YHU\� GHHS� WR WKH� HDVWHUQ� DQG� ZHVWHUQ� VLGH�
XQGHU�WKH�VXSSRVHG�86�����DIWHU�0$,�

)LJ�� ��� ��7UHQFK� ��� VLPSOH� WHUUDFRWWD� IUDJPHQWHG� ILJXULQH� LQ� 68�����
DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�������7UHQFK����68�����FRQVWLWXWHG�E\�VDQG\�FOD\�DQG�IUDJPHQWV�RI�
WKH�IRUWLILFDWLRQ�ZDOO�68�����DIWHU�0$,�

)LJ�� ��� �� 7UHQFK� ��� 68�
��� LQ�HDVW�DQG�68���� LQ�
ZHVW��DIWHU�0$,



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������7UHQFK����VSLQGOH�ZKRUO�LQ�PXG�68���� DIWHU�0$,�

)LJ�������7UHQFK����VNHWFKHG�FOD\�ILJXULQH�LQ�68���� DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�������7UHQFK����MDU�GLVFRYHUHG�LQ�68����XSVLGH�GRZQ�ORFDWHG�YHU\�
FORVH�WR�WKH�IUDJPHQWHG�IRUWLILFDWLRQ�ZDOO�DW�VRXWK��DIWHU�0$,�

)LJ�������7UHQFK����JHQHUDO�YLHZ�RI�IORRU�68����DQG�WKH�MDU�68����DQG�
IUDJPHQWV�RI�WKH�IRUWLILFDWLRQ�ZDOO�68�����DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ����� ��7UHQFK���DW� VRXWK�HDVW� IURP�WKH� WRS�RI� WKH� WHSD��EHIRUH� WKH�
H[FDYDWLRQ��DIWHU�0$,�

)LJ�� ��� �� 7UHQFK� ��� IRXU� GLIIHUHQW� 68� UHFRJQL]HG� RQ� WKH� QRUWKHUQ�
VHFWLRQ� RI� VHFWRU� $� LQ� WKH� WUHQFK�� DQG� WKH� 68� ��� �EDVDO� VDQG� FOD\���
DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�� ��� �� 7UHQFK� �� DW� DERXW� ������P� IURP� WKH�7UHQFK� ��� EHIRUH� WKH�
H[FDYDWLRQ��DIWHU�0$,�

)LJ�� ��� �� 7UHQFK� ��� WKH� IRUWLILFDWLRQ� HDUWKHQ� ZDOO� 68� ��� DSSHDULQJ�
DIWHU�WKH�ILUVW�FXWWLQJV��DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������7UHQFK���([W��6RXWK�����P�ORQJ�î���P�ZLGH��DW�DERXW����P�
IURP�WKH�6W����DIWHU�0$,�

)LJ�������7UHQFK���([W��6RXWK��WZR�MDUV�LQ�WKH�68�����DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�������7UHQFK���([W��6RXWK��WZR�MDUV�LQ�68�����DIWHU�0$,�

)LJ����� ��7UHQFK���([W��6RXWK��68����DIWHU� WKH� UHPRYDO�RI� WZR� MDUV��
DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������7UHQFK���([W��6RXWK��WKH�HDVWHUQ�MDU�68�����DIWHU�0$,�

)LJ�������7UHQFK���([W��6RXWK��D�VPDOO�SLHFH�RI�EURQ]H��UDWWOH�ZLWK�WZR�
KROHV��LQVLGH�WKH�ZHVWHUQ�MDU�68�����DIWHU�0$,�



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ�� ��� �� 7UHQFK� �� ([W��
6RXWK�� 68� ��� �EDVDO� VDQG\�
FOD\�� DW� WKH� QRUWKHUQ� SDUW��
EURZQLVK� FRORUHG�� DIWHU�
0$,

)LJ�� ��� �� 7UHQFK� ��
([W�� 6RXWK�� D� VPDOO�
SLHFH� RI� EURQ]H�
�UDWWOH�� IURP WKH�
ZHVWHUQ� MDU� 68� ����
DIWHU�0$,



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�������7UHQFK���([W��1RUWK��UHPRYDO�RI�68�6��DIWHU�0$,�

)LJ�� ��� �� 7UHQFK� �� ([W�� 1RUWK��
IRUWLILFDWLRQ� HDUWKHQ� ZDOO� 68� ���
DIWHU�WKH�ILUVW�FXWWLQJV��DIWHU�0$,

)LJ�� ��� �� 7UHQFK� ��7UHQFK� �� ([W��
6RXWK�� 68� ��� �ILUVW� VLJKW�� DQG�
IUDJPHQWV�RI�IRUWLILFDWLRQ�ZDOO�68�
����EDFNJURXQG���DIWHU�0$,



.��$EGXOODHY�DQG�%��*HQLWR� ��

)LJ����� �� ,QY�������� IDEULF����
QHFNHG��DIWHU�0$,�

)LJ�� ��� �� ,QY�� ������ IDEULF� ���
XQ�QHFNHG�MDU��DIWHU�0$,�

)LJ�������,QY��������IDEULF����
FRRNLQJ SRW��DIWHU�0$,

)LJ�� ��� �� ,QY�� ������ I�� �����
JREOHW�� VWUDLJKW� ZDOOV�� DIWHU�
0$,

)LJ�������,QY��������I�����FXS�
ZLWK��URXQGHG�ZDOO��DIWHU�0$,

)LJ�� ��� �� ,QY�� ������ I�� ���
WUXQFDWHG�FRQH�FXS��DIWHU�0$,�



7ULDO�7UHQFKHV�DW�.RM�WHSD��6DPDUNDQG�DUHD��6RJGLDQD���«�5HSRUW���������

)LJ�� ��� �� ,QY�������� IDEULF����
ILVKSODWH��DIWHU�0$,� )LJ�� ��� �� ,QY�������� � I�� ��� OLG�

ZLWK� URXQGHG� KDQGOH�� DIWHU�
0$,

)LJ�� ��� �� ,QY�� ������ IDEULF� ��� ULQJ�VKDSHG� EDVH�� DIWHU�
0$,�


