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&RQJHQLWDO�DQRPDOLHV�RI�WKH�UHVSLUDWRU\�
V\VWHP�DUH�UDUH��0F*HDG\�HW�DO����������XQOLNH�
WKH�GHIHFWV�HQFRXQWHUHG�ZLWK�WKH�KHDUW��+DOLJXU�
HW�DO���������/DXV�HW�DO����������%XW�OXQJ�DJHQHVLV�
KDV� EHHQ� UHSRUWHG� �6DGOHU�� ������� DV� DOVR�
WKH� GXSOLFDWLRQ� RI� WUDFKHD� LQ� VKHHS�QHRQDWH��
�(VIDQGLDUL� DQG�'HKJKDQ�� �������+HQFH� WKH�
DXWKRUV� IHOW� WKH� QHHG� WR� UHSRUW� WKLV� FDVH� RI�
FRQJHQLWDO�PDOIRUPDWLRQ�RI�WKH�ULJKW�FUDQLDO�OREH�
RI�WKH�OXQJ�LQ�:HVW�$IULFDQ�'ZDUI�*RDW��:$'*��
REVHUYHG�LQ�D�FDGDYHU�GXULQJ�GHPRQVWUDWLRQ�DW�
WKH�JURVV�DQDWRP\�SUDFWLFDO�WR�VWXGHQW��

2QH�RI�WKH�HLJKW�:$'*V�FDGDYHUV�XVHG�
IRU�WRSRJUDSKLF�DQDWRP\�GLVVHFWLRQ�SUHVHQWHG�
D�PDOIRUPHG� ULJKW� FUDQLDO� OREH�� 7KH� ILVVXUH�
VHSDUDWLQJ�WKH�FUDQLDO�DQG�FDXGDO�SDUWV�RI�WKH�
FUDQLDO�OREH�ZDV�DEVHQW��)LJ������7KH�FUDQLDO�OREH�
ZDV�XQGLYLGHG��7KH�FDUGLDF�QRWFK�ZDV�VPDOOHU�
WKDQ� WKDW� LQ� DOO� WKH� RWKHU� VHYHQ� VSHFLPHQV�
VWXGLHG��)LJ���������7KH�WUDFKHDO�EURQFKXV�ZDV�
GHHSO\�HPEHGGHG�LQWR�WKH�FUDQLDO�SRUWLRQ�EXW�D�
EUDQFK�ZDV�VHHQ�SHUPHDWLQJ�WKH�FDXGDO�SDUW�RI�
WKLV�FUDQLDO�OREH��7KH�DQLPDOV�ZHUH�DSSDUHQWO\�
KHDOWK\�EHIRUH�SXUFKDVH� IURP�WKH� IDUPHU�DQG�
GXULQJ� DQWHPRUWHP� LQVSHFWLRQ�� 7KH\� ZHUH�
VXEVHTXHQWO\� HXWKDQL]HG� DQG� HPEDOPHG� IRU�
GLVVHFWLRQ��

7KH� RFFXUUHQFH� RI� FRQJHQLWDO�PDOIRU�
PDWLRQV�RI�WKH�OXQJ�LV�UDUH�DQG�DOVR�XQUHSRUWHG�
LQ� WKH� GRPHVWLF� DQLPDOV� HVSHFLDOO\� VPDOO�
UXPLQDQWV�� 7KLV�PD\� EH� DWWULEXWHG� DOVR� WR�
SRRU�SRVW�PRUWHP�H[DPLQDWLRQ�SUDFWLFHV��7KH�
FRQJHQLWDO�DQRPDO\�LQ�WKLV�UHSRUW�LV�EDVLFDOO\�DQ�
DQRPDO\�RI�VL]H��VKDSH�DQG�VHJPHQWDWLRQ��6XFK�
DQRPDO\�LI�H[WHQVLYH�FDQ�UHGXFH�WKH�VL]H�RI�WKH�
OXQJ�YROXPH��+RZHYHU�LQ�WKLV�FDVH���WKH�DQRPDO\�
ZDV�D�QRQ�IXQFWLRQDO�RQH�DV�WKH�OXQJ�DSSHDUV�WR�
KDYH�EHHQ�FDUU\LQJ�RXW�LWV�SK\VLRORJLF�IXQFWLRQ�

QRUPDOO\� DV� HYLGHQFHG� E\� WKH� SUHVHQFH� RI�
WUDFKHDO�EURQFKXV�DQG� LWV�EUDQFKHV��DEVHQFH�
RI�KLVWRU\�RI�UHVSLUDWRU\�GLVWUHVV�DQG�DSSDUHQWO\�
KHDOWK\� VWDWXV� RI� WKH� DQLPDO�ZLWK� JRRG� ERG\�
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,NSHJEX�(�HW�DO�

FRQIRUPDWLRQ� GXULQJ� DQWHPRUWHP� LQVSHFWLRQ�
SULRU�WR�HXWKDQDVLD�DQG�HPEDOPLQJ�
6XPPDU\

7KH� FDGDYHU� RI� DQ� DSSDUHQWO\� KHDOWK\�
:HVW�$IULFDQ�'ZDUI�*RDW��&DSUD KLUFXV��XVHG�LQ�
VWXGHQWV¶�WRSRJUDSKLF�DQDWRP\�GLVVHFWLRQ�FODVV�
FRQWDLQHG�PDOIRUPHG� OXQJ��7KH� ULJKW� FUDQLDO�
OREH�ZKLFK�ZDV�QRW�VXEGLYLGHG�LQWR�FUDQLDO�DQG�
FDXGDO� SDUWV� UHFHLYHG� WKH� WUDFKHDO� EURQFKXV�
DQG� LWV� ELIXUFDWLRQV��7KLV� IXVHG� FUDQLDO� OREH�
VHJPHQWV� LQ�DVVRFLDWLRQ�ZLWK� WKH�ULJKW�PLGGOH�
OREH�IRUPHG�D�QDUURZ�FDUGLDF�QRWFK��7KH�ULJKW�
PLGGOH�� FDXGDO� DQG� DFFHVVRU\� OREHV� GLG� QRW�
SUHVHQW� DQ\� DEQRUPDOLWLHV�� 7KH� OHIW� FUDQLDO�
DQG� FDXGDO� OREHV�ZHUH� QRUPDO� LQ� VKDSH�DQG�
SRVLWLRQ��7KH�DSSDUHQWO\�KHDOWK\�VWDWXV�RI� WKH�
FDGDYHU�SULRU�WR�HXWKDQDVLD�PD\�EH�H[SODLQHG�
E\�SUHVHQFH�RI�WUDFKHDO�EURQFKXV�ZKLFK�VHUYHG�
DV�D�QRUPDO�DLU�SDVVDJH�ZD\�WKHUHE\�VXVWDLQLQJ�
QRUPDO�UHVSLUDWLRQ�LQ�WKLV�ULJKW�FUDQLDO�OREH�
5HIHUHQFHV
(VIDQGLDUL��$��DQG�'HKJKDQ��$��������6HYHUDO�

FRQJHQLWDO�DEQRUPDOLWLHV�LQ�D�QHRQDWH�
RI�D�PL[HG�0HKUDEDQ�VKHHS��7XUN��-��
9HW��$QLP��6FL��������������

+DOLJXU��$���+DOLJXU��0��DQG�2]PHQ��2��������
&RQJHQLWDO� VHFXQGXP� DWULDO� VHSWDO�
GHIHFW� DQG�PHPEUDQRXV� YHQWULFXODU�
VHSWDO� GHIHFW� LQ� D� QHZERUQ�+ROVWHLQ�
)ULHVLDQ�FDOI��7XUN��-��9HW�� $QLP��6FL��
������������

/DXV�� )��� &RSSRQL�� ,��� &HUTXHWHOOD�� 0�� DQG�
)UXJDQWL��$������� &RQJHQLWDO�FDUGLDF�
GHIHFW�LQ�D�S\JP\�JRDW��&DSUD�KLUFXV���
7XUN��-��9HW��$QLP��6FL��������������

0F*HDG\��7�$���4XLQQ��3�-��� )LW]3DWULFN��(�6��
DQG� 5\DQ�� 0�7�� ������ 9HWHULQDU\�
(PEU\RORJ\�� %ODFNZHOO� 3XEOLVKLQJ��
2[IRUG��S�����

6DGOHU�� 7�:�� ������ /DQJPDQ¶V� 0HGLFDO�
(PEU\RORJ\����WK�HG��/LSSLQFRWW�:LOOLDPV�
DQG��:LONLQV��3KLODGHOSKLD��S�����

,NSHJEX�(
��1OHEHGXP��8��&�DQG�
1QDGR]LH��2�
'HSDUWPHQW�2I�9HWHULQDU\�$QDWRP\��
0LFKDHO�2NSDUD�8QLYHUVLW\�RI�$JULFXOWXUH�8PXGLNH��
$ELD�6WDWH��1LJHULD�


&RUUHVSRQGLQJ�DXWKRU¶V�HPDLO���¿NSHJEX#\DKRR�FRP
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