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6��$QRRS�HW�DO�

� 7KH� LQWHUVH[� DQLPDO� LV� DQ� DQLPDO
SRVVHVVLQJ� FKDUHFWHUVWLFV� RI� ERWK� VH[HV�
,QWHUVH[� DQLPDOV� DUH� DOVR� FDOOHG
SVHXGRKHUPDSKURGLWHV� RU� KHUPDSKURGLWHV
GHSHQGLQJ� RQ� WKHLU� JRQDGV� �+RZDUG� DQG
%MRUOLQJ�� ������� � +HUPDSKURGLWLVP� LV� D
FRQGLWLRQ�ZKHQ� WKH� VXEMHFW� KDV� DPELJXRXV
JHQLWDOLD�ZLWK�D�SDUW�RU�DOO�RI�WKH�JHQLWDO�RUJDQV
RI�ERWK� WKH�VH[HV�DUH�SUHVHQW� �3DVVHOOR�DQG
0RZDW�� ������� 'LVRUGHUV� RI� JHQLWDO
GHYHORSPHQW�RFFXU�LQ�DOO�VSHFLHV�RI�PDPPDOV�
$� FDVH� RI� IHPDOH� SVHXGRKHUPDSKURGLWLVP
QRWHG� LQ� D� GRJ� LV� UHSRUWHG� LQ� WKLV
FRPPXQLFDWLRQ�

$� WHQ� \HDU� � ROG� IHPDOH� 6SLW]� GRJ
ZHLJKLQJ����NJ�ZDV�EURXJKW�WR�WKH�9HWHULQDU\
&ROOHJH�KRVSLWDO��0DQQXWK\��ZLWK�D�KLVWRU\�RI
D�KDUG�PDVV�RI�DERXW���FP�VL]H�RQ�WKH�YHQWUDO
DEGRPHQ�ZKLFK�ZDV�SURJUHVVLYHO\�JURZLQJ�IRU
WKH�ODVW�WZR�PRQWKV��7KH�RZQHU�UHSRUWHG�WKDW
WKH�DQLPDO�XVHG� WR�H[KLELW�SRVWXUH�RI�D�PDOH
GRJ�ZKLOH� XULQDWLQJ� DQG�ZKHOSHG� RQFH�� VL[
PRQWKV� EDFN��&OLQLFDOO\� DOO� WKH� SK\VLRORJLFDO
SDUDPHWHUV�ZHUH�ZLWKLQ�QRUPDO�UDQJH�H[FHSW
IRU�D� FRQJHVWHG�PXFRXV�PHPEUDQH�� �$OO� WKH
PDPPDU\� JODQGV� ZHUH� KDUG� WR� SDOSDWH�
6XUJLFDO�UHPRYDO�RI�WKH�PDVV�ZDV�UHVRUWHG�WR�

$IWHU� RYHUQLJKW� IDVWLQJ�� JHQHUDO
DQDHVWKHVLD�ZDV� LQGXFHG�ZLWK� LQWUDPXVFXODU

&$1,1(�)(0$/(�+(50$3+52',7(��
$�&/,1,&$/�&$6(�5(3257

LQMHFWLRQ�RI�[\OD]LQH�K\GURFKORULGH�#��PJ��NJ
ERG\� ZHLJKW� IROORZHG� E\� NHWDPLQH
K\GURFKORULGH� #� �� PJ�NJ� ERG\� ZHLJKW
LQWUDPXVFXODUO\� DIWHU� SUHPHGLFDWLRQ� ZLWK
DWURSLQH�VXOSKDWH�#������PJ�NJ�ERG\�ZHLJKW�
*HQHUDO� DQDHVWKHVLD� ZDV�PDLQWDLQHG� ZLWK
LQWUDYHQRXV�LQMHFWLRQ�RI�D�FRPELQDWLRQ�RI�HTXDO
YROXPH�RI�[\OD]LQH�K\GURFKORULGH�DQG�NHWDPLQH
K\GURFKORULGH� DQG� GLD]HSDP� ³WR� HIIHFW´�� 7KH
VLWH�ZDV�SUHSDUHG�IRU�DQ�DVHSWLF�VXUJHU\�DQG
WKH� DQLPDO� ZDV� FRQWUROOHG� RQ� GRUVDO
UHFXPEHQF\��$�PLG�OLQH�VNLQ�LQFLVLRQ�RI�DERXW
�� FP�ZDV�PDGH� DQG� WKH�PDVV�ZDV� EOXQWO\
GLVVHFWHG� DIWHU� SURSHU� O LJDWLRQ�� :KLOH
GLVVHFWLQJ� WKH� PDVV� LQYROYLQJ� LQJXLQDO
PDPPDU\� JODQG�� D� SDLU� RI� ZHOO� GHYHORSHG
WHVWLFOHV� FRXOG� EH� QRWLFHG� DWWDFKHG� WR� ZLWK
SURSHU�YDVFXODU�EXQGOH�LQ�D�SRXFK�IRUPHG�E\
WKH� WXPRXU�PDVV� DQG� H[WHUQDO� LQJXLQDO� ULQJ�
%RWK� WKHVH� WHVWLFOHV� ZHUH� UHPRYHG� DIWHU
OLJDWLQJ� WKH� VSHUPDWLF� FRUG� �)LJ����
6XEFXWLFXODU�VXWXUH�ZDV�DSSOLHG�XVLQJ�FDWJXW
���� DQG� WKH� VNLQ�ZDV� DSSRVHG� LQ� KRUL]RQWDO
PDWWUHVV�SDWWHUQ�XVLQJ�Q\ORQ�

3RVW� RSHUDWLYHO\� WKH� DQLPDO� ZDV
DGPLQLVWHUHG� � ����PJ�RI� FHIWULD[RQH� VRGLXP
DQG�WKH�DQWLELRWLF�WUHDWPHQW�ZDV�FRQWLQXHG�IRU
QH[W�IRXU�GD\V��7KH�VXWXUHV�ZHUH�UHPRYHG�RQ
WKH�HLJKWK�SRVW�RSHUDWLYH�GD\�DQG�WKH�DQLPDO

)LJ����7HVWLV� UHPRYHG� IURP� WKH� IHPDOH�GRJ )LJ�����7HVWLV�VKRZLQJ�VHPLQLIHURXV�WXEXOHV
DQG��LQWHUVWLWLDO�VSDFHV����������������+	(�;���

5HFHLYHG�����������
$FFHSWHG�����������
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&DQLQH�IHPDOH�KHUPDSKURGLWH���

KDG�DQ�XQHYHQWIXO�UHFRYHU\��+LVWRSDWKRORJ\�RI
WKH� WHVWLV� UHPRYHG�VXUJLFDOO\� UHYHDOHG� WKDW� LW
ZDV�DQ�DFWLYH�WHVWLV��)LJ�����7HVWRVWHVWRQH�OHYHO
ZDV�HVWLPDWHG�DQG�LW�ZDV�ZLWKLQ�QRUPDO�UDQJH
IRU�D�IHPDOH�GRJ�

7KH� GHYHORSPHQWDO� GLVRUGHUV� RI� WKH
JHQLWDO� WUDFW� DUH� XVXDOO\� FDXVHG� E\
DEQRUPDOLWLHV� RI� JHQHWLF� RU� FKURPRVRPDO
RULJLQ�RU� LQDSSURSULDWH�KRUPRQDO�RU�FKHPLFDO
H[SRVXUH� �3DVVHOOR� DQG� 0RZDW�� �������$
SVHXGRKHUPDSKURGLWH� VKRZV� GLVDJUHHPHQW
EHWZHHQ� SKHQRW\SLF� DQG� JRQDGDO� VH[� DQG
WKHVH� LQGLYLGXDOV� KDYH� D� VLQJOH� W\SH� RI
JHUPLQDO� WLVVXH��DFFRUGLQJ� WR�ZKLFK� WKH\�DUH
PDOH� RU� IHPDOH� SVHXGRKHUPDSKURGLWH
�.HQQHG\�DQG�0LOOHU���������7KH�SUHVHQW�FDVH
LV�LQ�GLVDJUHHPHQW�ZLWK�WKH�REVHUYDWLRQ�PDGH
E\� $ODP� HW� DO�� �������� WKDW� D� IHPDOH
SVHXGRKHUPDSKURGLWH� KDG� RYDULHV� EXW�PDOH
H[WHUQDO�JHQLWDOLD��,Q�WKH�SUHVHQW�FDVH�WKH�GRJ
ZDV� SKHQRW\SLFDO\� IHPDOH�ZLWK� SURQRXQFHG
WHVWLV� DQG� WKH� FRQGLWLRQ� ZDV� DQ� DFFLGHQWDO
ILQGLQJ�
6XPPDU\

$� FDVH� RI� IHPDOH� SVHXGR
KHUPDSKURGLWLVP� LQ� D� 6SLW]� GRJ� KDYLQJ
PDPPDU\� WXPRXU� DQG� LWV� VXUJLFDO� FRUUHFWLRQ
LV�GLVFXVVHG�
$FNQRZOHGJHPHQW

7KH�DXWKRUV�DUH� WKDQNIXO� WR� WKH�'HDQ�
&ROOHJH�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV� IRU
SURYLGLQJ�IDFLOLWLHV�WR�FDUU\�RXW�DQG�SXEOLVK�WKLV�ZRUN�

6��$QRRS���6\DP�.�9HQXJRSDO��DQG
7��6DUDGD�$PPD�
'HSDUWPHQW� RI� 9HWHULQDU\�6XUJHU\� DQG�5DGLRORJ\
&ROOHJH�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV
0DQQXWK\����������7KULVVXU��.HUDOD

���$VVLVWDQW�3URIHVVRU
���$VVRFLDWH�3URIHVVRU�DQG�+HDG
��3URIHVVRU����5HWG��

5HIHUHQFHV
$ODP��0��5���&KRH�<��*���&KR��6��-���/HH��-��,��

/HH��+��%���7DH��+��-���.LP�,��6�DQG�.LP�
1�� 6�� ������ 0DOH� SVHXGRKHUPD
SKURGLWLVP�LQ�GRJV��WKUHH�FDVH�UHSRUWV�
9HW��0HG������������

+RZDUG�� 3�� (� DQG�%MRUOLQJ��'�� (�� ������7KH
LQWHUVH[�DQLPDO�DVVRFLDWHG�SUREOHPV�
3UREP��9HW��0HG�����������

.HQQHG\��3�DQG�0LOOHU��5��%�������7KH�IHPDOH
JHQLWDO� V\VWHP�� ,Q�� -XEE�� .�9�� )��
.HQQHG\��3��&�DQG�3DOPHU��1��(GV��
3DWKRORJ\�RI�GRPHVWLF�DQLPDOV���WK�HG�
$FDGHPLF� 3UHVV� ,QF�� &DOLIRUQLD�� SS
��������

3DVVHOOR��/�DQG�0RZDW��9��������7ZR�FDVHV�RI
VSRQWDQHRXV�SVHXGRKHUPDSKURGLWLVP
LQ� F\DQRPROJXV�PRQNH\V� �0DFDFD
IDVFLFXODULV��� -�� 9HW��0HG������� ����
����


