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)LJ�����$�URXQGHG�KHUQLDO�VZHOOLQJ�YHQWUDO�WR�WKH�ULJKW�IODQN� )LJ�����'RXEOH�KHUQLDO�VZHOOLQJ�RQ�WKH�ULJKW�VLGH�RI�WKH�ERG\��
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FDPHO�RQ�WKH�VLWWLQJ�SRVLWLRQ����2FFDVLRQDOO\�WKH� VZHOOLQJ� PD\� DWWDLQ� D� IRRWEDOO� VL]H��)LJ����� FRPSUHVVLQJ� RQ� WKH� XGGHU� WLVVXH���7KH�H[WHUQDO�KHUQLDO�ULQJ�FRXOG�EH�IHOW�ZLWK�JUHDW�GLIILFXOW\��)LJ������5HFWDO�H[DPLQDWLRQ�UHYHDOHG�ZLGH�LQWHUQDO�LQJXLQDO�RSHQLQJ�DQG�SRVVLEOH�HQWUDSPHQW�RI�WKH�XWHULQH�KRUQ�DQG�ORRSV� RI� LQWHVWLQHV�� � � 7KH� ODWWHU� FRXOG� EH�ZLWKGUDZQ�WKURXJK�WKH�UHFWXP��
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)LJ�����6DPH�DQLPDO�LQ�ILJXUH���WR�VKRZ�WKH�ULQJ���6XUJHU\�
�3UHSDUDWLRQ�DQG�DQDHVWKHVLD�
�7KH� DQLPDO� ZDV� IDVWHG� IRU� WZR� GD\V���:DWHU� ZDV� DOORZHG� XS� WR� VL[� KRXUV� EHIRUH�RSHUDWLRQ�� (DFK� DQLPDO� ZDV� VHGDWHG� ZLWK�;\DO]LQH� �6HWRQ� ���� %DUFHORQD� 6SDLQ�� DW�WKH� GRVH� RI� ���� PJ�.J� %ZW� JLYHQ�LQWUDYHQRXVO\�� � 7KLV� ZDV� IROORZHG� E\� DQ�LQWUDYHQRXV� LQMHFWLRQ� RI� NHWDPLQH�K\GURFKORULGH��.HWDPLGRUH��5LFKWHU�3KDUPD�$*��:HOV�$XVWULD��DW� WKH�GRVH�RI���PJ�NJ��% ZW�� � �7KH�DQDHVWKHVLD�ZDV�PDLQWDLQHG�E\�UHSHDWHG� LQMHFWLRQ� RI� KDOI� GRVH� RI� WKH�[\OD]LQH� DQG� NHWDPLQH� K\GURFKORULGH�VROXWLRQ�JLYHQ�HYHU\�������PLQXWHV��

�6XUJLFDO�7HFKQLTXH�
�)RU� YHQWUDO� DEGRPLQDO� KHUQLD� WKH�DQLPDO� ZDV� FDVW� RQ� RQH� VLGH� ZLWK� WKH�RSHUDWLYH� VLWH� XSSHUPRVW�� � � � $Q� HOOLSWLFDO�LQFLVLRQ�ZDV� UXQ� DURXQG� WKH� VZHOOLQJ�� � � 7KH�VNLQ�ZDV�GLVFDUGHG�DIWHU�EHLQJ�GLVVHFWHG�IURP�WKH�VXEFXWDQHRXV�WLVVXHV��)LJ�������7KH�KHUQLDO�ULQJ� ZDV� LGHQWLILHG�� DQG� WKH� KHUQLD� FRQWHQW�ZDV� SXVKHG� LQWR� WKH� DEGRPLQDO� FDYLW\����$OWHUQDWLYHO\�� WKH� LQQHU� KHUQLDO� VDF� ZDV�RSHQHG� VR� DV� WR� EUHDN� DQ\� DGKHVLRQ� DQG�IDFLOLWDWH� VXWXULQJ�� 7KH� KHUQLDO� ULQJ� ZDV�FRDSWDWHG� ZLWK� GRXEOH� VWUDQG� RI� 'H[RQ� ,,� ��PHWULF� LQ� D� ILJXUH� RI� HLJKW� SDWWHUQ�� � 7KLV�WUHDWPHQW�ZDV� YDOLG�ZKHQ� WKH� ULQJ�ZDV� IURP����� FP� LQ� GLDPHWHU� �)LJ����� �:KHQ� WKH� ULQJ�ZDV�ODUJH��SRO\HVWHU��3RO\GHFN�1R���PHWULF�RU�

���*�VWDLQOHVV�VWHHO�ZLUH�ZDV�XVHG�WR�FORVH�WKH�KHUQLDO� ULQJ� LQ� D� ILJXUH� RI� HLJKW�� PDWWUHVV� RU�0\R�PDWWUHVV� VXWXUH� SDWWHUQ�� � $QRWKHU�FRQWLQXRV� RU� FRQWLQXRXV� ORFN� VWLWFK� IROORZV���7KH�VXEFXWDQHRXV�IDVFLD�DQG�VNLQ�ZHUH�FORVHG�URXWLQHO\�� 3URSK\ODFWLF� DQWLELRWLF� ZDV� JLYHQ�IRU���GD\V��
�

)LJ�����'LVVHFWLRQ�RI�WKH�VNLQ�IURP�WKH�LQQHU�VDF���

�)LJ�����6XWXULQJ�WKH�ULQJ�ZLWK�LQWHUUXSWHG�0\R�0DWWUHVV�VXWXUHV��� )RU� LQJXLQDO� KHUQLD� WKH� DQLPDO� ZDV�SUHSDUHG�DV� IRU�DEGRPLQDO�KHUQLD�� �7KH� OHJ�QHDU�WKH�RSHUDWHG�VLGH�ZDV�DEGXFWHG���$����FP ORQJ�LQFLVLRQ�ZDV�VWDUWHG�RQ�WKH�LQJXLQDO�UHJLRQ�DQG�H[WHQGHG�WRZDUGV�WKH�EDVH�RI�WKH�XGGHU�� 7KH� VXEFXWDQHRXV� WLVVXHV� ZHUH�XQGHUPLQHG�WR�H[SRVH�WKH�H[WHUQDO�LQJXLQDO�ULQJ��7KH�LQWHUQDO�KHUQLDO�VDF�ZDV�RSHQHG�WR�LGHQWLI\�WKH�FRQWHQW��)LJ�����
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)LJ�����([SRVXUH�RI�WKH�LQJXLQDO�UHJLRQ��KHUQLDO�FRQWHQW�LQWDFW�� 7KH� KHUQLDO� FRQWHQW� ZDV� SXOOHG� E\�DVVLVWDQW� WKURXJK� WKH� UHFWXP� RU� WKURXJK�WKH� YDJLQD�� 7KH� ULQJ� ZDV� WKHQ� FRDSWDWHG�XVLQJ�GRXEOH�VWUDQG�RI�'H[RQ�,,���PHWULF���,Q�RQH�DQLPDO�ZH�ZHUH�XQDEOH�WR�EULQJ�WKH�HGJHV� WRJHWKHU� DQG� WKHUHIRUH� D� JUDIW� ZDV�REWDLQHG� IURP� WKH� VNLQ� QHDUE\� DIWHU�UHPRYLQJ�WKH�KDLU�DQG�FXWLV��7KH�LQJXLQDO�IDVFLD� DQG� VNLQ�ZHUH� VXEVHTXHQWO\� FORVHG�URXWLQHO\��)LJ������

)LJ�����,QJXLQDO�UHJLRQ�DIWHU�VNLQ�VXWXUHV�� /RFDO� DQG� SDUHQWHUDO� GRVH� RI�DQWLELRWLF� ZDV� JLYHQ� WR� HDFK� DQLPDO�� $OO�DQLPDOV�PDGH�XQHYHQWIXO�UHFRYHU\���

'LVFXVVLRQ�
�$OWKRXJK� SRSXODWLRQ�EDVHG� LQFLGHQFH�GDWD� RQ� KHUQLDV� LQ� FDPHOV� DUH� ODFNLQJ�� WKH�UHVXOW� RI� WKLV� VWXG\� VXJJHVW� WKDW� IHPDOH� DUH�PRUH� SURQH� WR� DEGRPLQDO� DQG� LQJXLQDO�KHUQLDV�� � )HPDOHV�ZHUH�ZHDNHU� WKDQ�PDOHV�DQG�WKH\�ZHUH�VXEMHFWHG�WR�ELWLQJ�E\�H[FLWHG�PDOHV�� � +HUQLDV� PD\� EH� FRQJHQLWDO� RU�DFTXLUHG�� �$EGRPLQDO�KHUQLDV� UHSUHVHQW� WKH�DFTXLUHG� YDULHW\� FDXVHG� E\� EOXQW� LQMXU\� DW�WKH� DSRQHXURVLV� RI� WKH� WHQGRQV� RI� H[WHUQDO�REOLTXH� DQG� LQWHUQDO� REOLTXH� PXVFOHV��7LUJDUL� ������� � $EGRPLQDO� KHUQLD� FRXOG�DOVR� EH� LQFLVLRQDO�ZKHUH� LW� GHYHORSHG� DIWHU�FHVDUHDQ�RSHUDWLRQ���'XULQJ�KHDOLQJ�RI�VXFK�ZRXQG��NQRW�VWDELOLW\�ZDV�ZHDNHQHG�DQG�WKH�PXVFOHV� ZHUH� SDUWLDOO\� RU� FRPSOHWHO\�GLVUXSWHG� ZKLOH� WKH� VNLQ� UHPDLQHG� LQWDFW��7KLV� ZDV� IROORZHG� E\� YDULRXV� GHJUHHV� RI�LQGXUDWLRQV�DW�WKH�RSHUDWLYH�VLWH��%ROERO�DQG�5DPDGDQ��������� ,VRODWHG� UHSRUW� LQ� WKH� KRUVH�� GRJ� DQG�KHLIHUV� VXJJHVWHG� WKDW� LQJXLQDO� KHUQLDV�FRXOG� EH� FRQJHQLWDO� RU� DFTXLUHG� �6QRZ��������0ROO� DQG�$QJHO�� ������0DULHQ� HW� DO�������� � 7KH� LQFLGHQFH� RI� LQJXLQDO� KHUQLD�ZDV�KLJKHU�LQ�ELWFKHV�WKDQ�LQ�RWKHU�DQLPDOV�DQG�WKLV�ZDV�DWWULEXWHG�WR�LQKHUHQW�ZLGHQLQJ�RI� WKH� LQWHUQDO� LQJXLQDO� ULQJ� DQG� WKH�SUHVHQFH� RI� URXQG� OLJDPHQW� RI� WKH� XWHUXV��-XE�HW DO����������� ,Q� WKH� SUHVHQW� VWXG\�� WZR� LPPDWXUH�FDPHOV� KDG� LQJXLQDO� KHUQLDV�� D� ILQGLQJ� WKDW�ZRXOG�VXJJHVW�GHYHORSPHQWDO�QDWXUHV�RI�WKH�FRQGLWLRQ�� � 2Q� WKH� RWKHU� KDQG�� WKH� RWKHU�WKUHH� DQLPDOV� GHYHORSHG� WKH� KHUQLD�LQVLGLRXVO\�� VHYHUDO� PRQWKV� DIWHU�SDUWXULWLRQ�� � 7KLV� PD\� VXJJHVW� WKDW� VXFK�KHUQLD� FRXOG� EH� WUDXPDWLF� LQ� QDWXUH�� � � ,W�FRXOG�KDYH�KDSSHQHG�GXH�WR�H[HUWLRQ�GXULQJ�WKH� ODVW� SDUWXULWLRQ� RU� DV� D� UHVXOW� RI�HQWUDSPHQW� RI� WKH� OLPE� RI� WKH� IHWXV����6HYHUDO� VWXGLHV� DUH� QHHGHG� WR� HOXFLGDWH�WKHVH�IDOODFLHV��
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7KH� SUHVHQFH� RI� SDUW� RI� WKH� OLYHU� LQVLGH�WKH� KHUQLDO� VDF� ZRXOG� UHQGHU� WKH� RUJDQ� WR�EHFRPH�PRUH�YXOQHUDEOH�WR�UXSWXUH�LQ�FDVH�RI�DFFLGHQWDO�LQMXU\��7KH�PDQDJHPHQW�RI�KHUQLDO�GHIHFW� LV�VWLOO�D�PDWWHU�RI�FRQWURYHUV\�� �0DQ\�VXUJHRQV� VWLOO� UHJDUG� KHUQLRUUKDSK\� ZLWK� RU�ZLWKRXW�GLVVHFWLQJ� WKH� LQQHU�KHUQLDO�VDF�� WKHLU�FKRLFH� �5DPDGDQ�� ������� � 2WKHU� VXUJHRQV�ZRXOG�HQFRXUDJH�XVLQJ�FRPPHUFLDO�SRO\HVWHU�IDEULF�DV�D�SURVWKHWLF�PHVK�IRU�UHFRQVWUXFWLRQ�RI� PDMRU� KHUQLDV� WR� EULGJH� WKH� ULQJ� LQ� DUHDV�ZLWK�H[FHVVLYH�WHQVLRQ���6KRXNU\�HW�DO���������,QJXLQDO� KHUQLD� PLJKW� FRQIXVH� ZLWK� FKURQLF�PDVWLWLV�� � +RZHYHU� GLIIHUHQWLDWLRQ� FRXOG� EH�PDGH�E\� LGHQWLILFDWLRQ�RI� WKH� ULQJ� DV�ZHOO� DV�H[SORUDWRU\� SXQFWXUH�� )ROORZ�XS� HYDOXDWLRQ�E\�YHUEDO�FRPPXQLFDWLRQ�ZLWK�VRPH�RZQHUV��VHYHUDO� PRQWKV� SRVWRSHUDWLYHO\�� UHYHDOHG� QR�SUREOHP�LQ�PDQ\�RI�WKHVH�FDVHV���$FNQRZOHGJHPHQWV�
�:H� DUH� JUDWHIXO� WR� RXU� FROOHDJXHV� ZKR�UHIHUUHG�FDVHV�IRU�WUHDWPHQW���5HIHUHQFHV�
�$EGLQ�%H\�� 0�5� DQG� 5�� 2�� 5DPDGDQ�� ������5HWURVSHFWLYH� VWXG\� RI� KHUQLDV� LQ� JRDWV��6FL��-��.LQJ�)DLVDO�8QLY������,Q�SUHVV����%ROERO��$�(�DQG�5��2��5DPDGDQ��������3RVW�FDHVDULDQ�KHUQLDV�LQ�FDPHOV�±�$�UHSRUW�RI�WKUHH�FDVHV��$VVLXW�9HW��0HG��-��������������*DKORW��7��.��������6XUJHU\�RI�WKH�GURPHGDU\�FDPHO���,Q�VHOHFWHG�WRSLFV�RQ�FDPHOLV���VW�(GQ�� 6DQNKOD� 3ULQWHUV�� 6XJDQ� 1LZDV��&KDQGDQ� 6DJDU� :HOO�� %LNDQHU���������,QGLD�3����������-XE�� .�9�)�� 3�� &�� .HQQHG\�� DQG� 1�� 3DOPHU�������� � 3DWKRORJ\� RI� GRPHVWLF� DQLPDOV��1HZ�<RUN�$FDGHPLF�3UHVV���,QF��S������0DULHQ��7��YDQ�+RHFN��)��$��$GULDHQVVHQ�DQG�/�� 6HJHUV� ������ /DSDURVFRSLF� WHVWLV�
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