
� ����

� 0LQRU�3ODQHW�%XOOHWLQ�����������

�

)LJXUH����)ROGHG�FRPSRVLWH�OLJKWFXUYH�RI��������+XV�GXULQJ�LWV������
DSSDULWLRQ��VKRZLQJ�RQH� URWDWLRQ�SHULRG�SOXV� WKH�HDUOLHVW�DQG� ODWHVW�
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&ODUN�� 0�� �������� ³$VWHURLG� /LJKWFXUYHV� IURP� WKH� &KLUR�

2EVHUYDWRU\�´�0LQRU�3ODQHW�%XOO��������±����

'XUHFK�� -��� +DQXV�� -��� 2V]NLHZLF]�� '��� 9DQFR�� 5�� ��������
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+RZHOO�� 6�%�� �������� ³7ZR�GLPHQVLRQDO� $SHUWXUH� 3KRWRPHWU\��

6LJQDO�WR�QRLVH� 5DWLR� RI� 3RLQW�VRXUFH� 2EVHUYDWLRQV� DQG� 2SWLPDO�

'DWD�H[WUDFWLRQ�7HFKQLTXHV�´�3$63���������±�����

6OLYDQ�� 6�0��� %LQ]HO�� 5�3��� %RURXPDQG�� 6�&��� 3DQ�� 0�:���
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'LWWHRQ��5�3���3UD\��'�3���6WHSKHQV��5�'����������³5RWDWLRQ�5DWHV�
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�5HFHLYHG�������)HE�����

7KH� DXWKRU� GHVFULEHV� WKH� UHVXOWV� RI� YLVXDOO\� REVHUYLQJ�

������GLVWLQFW�PLQRU�SODQHWV�RYHU�D����\HDU�SHULRG��

8QOLNH� PRVW� FHOHVWLDO� REMHFWV�� WKH� PLQRU� SODQHWV� RI� RXU� 6RODU�

6\VWHP�DUH�ERWK�IDLQW�DQG�FRQVWDQWO\�RQ�WKH�PRYH��VR�WKDW�ILQGLQJ�

WKHP�LV�D�FKDOOHQJH�WR�WKH�VNLOO�RI�YLVXDO�REVHUYHUV��7UDFNLQJ�WKHVH�
VPDOO�REMHFWV�UHTXLUHV�SODQQLQJ�DQG�SHUVHYHUDQFH��

7KH�PHWKRGV�XVHG� WR�SODQ��SUHSDUH��REVHUYH��FRQILUP��DQG� UHFRUG�

WKH� DXWKRU¶V� REVHUYDWLRQV� RI� PLQRU� SODQHWV� DUH� GHVFULEHG� LQ�

6DOWKRXVH� �������� +H� VWDUWHG� REVHUYLQJ� WKH� PDMRU� SODQHWV� DV� D�

WHHQDJHU� LQ� ������ EHJLQQLQJ� ZLWK� -XSLWHU� DQG� 6DWXUQ� LQ� D� VPDOO�

UHIUDFWRU��+LV� ILUVW� PLQRU� SODQHW� REVHUYDWLRQV� EHJDQ� LQ� ODWH� �����

ZLWK�D���LQFK�UHIOHFWRU��DQG�E\�WKH�VSULQJ�RI������KH�KDG�FDSWXUHG�

��&HUHV�� ��3DOODV�� �� -XQR�� DQG���9HVWD��7KHVH�REVHUYDWLRQV�ZHUH�

HQDEOHG�E\�FKDUWV�LQ�6N\�	�7HOHVFRSH�PDJD]LQH���������2YHU�WKH�

HQVXLQJ�GHFDGHV�WKH�DXWKRU�REVHUYHG�WKHVH�IRXU�REMHFWV�DERXW�RQH�
KXQGUHG�WLPHV�HDFK��

1RWH� WKDW� WKH� DXWKRU� VWDUWHG� WKLV� SURFHVV� EHIRUH� WKH� LQWHUQHW��

SHUVRQDO� FRPSXWHUV�� VSUHDGVKHHWV�� RU� HYHQ� FDOFXODWRUV�� +H�

SHUIRUPHG�DOO�KLV�FDOFXODWLRQV�RQ�EOXH�OLQHG�SDSHU�ZLWK�D�VOLGH�UXOH��

7RGD\��ZKHQ�KH� VKRZV� WKH� ODWWHU� WR� KLV� FROOHDJXHV�� WKH\�KDYH�QR�

LGHD�KRZ�LW�ZRUNV��EXW�LW�LV�RQH�RI�KLV�IDYRULWH�UHPLQGHUV�RI�WKRVH�
GD\V��

7KH�SURFHVV�RI� WUDFNLQJ�GRZQ�PLQRU�SODQHWV�ZDV� YHU\�KDSKD]DUG�

IRU�WKH�QH[W�FRXSOH�RI�GHFDGHV��DV�WKH�DXWKRU�ZDV�KDPSHUHG�E\�WZR�

NH\� IDFWRUV�� D� ODFN� RI� LQIRUPDWLRQ� DERXW� ZKHUH� WR� ORFDWH� PDQ\�

DVWHURLGV�� DQG� D� ODFN� RI� VXIILFLHQW� DSHUWXUH� WR� REVHUYH� PRVW� RI�
WKHP��

)RUWXQDWHO\�� WKH�5$6&� 2EVHUYHU¶V� +DQGERRN� ������� DQG� 6N\� 	�

7HOHVFRSH��������SURYLGHG�MXVW�HQRXJK�LQIRUPDWLRQ�WR�WUDFN�GRZQ�

D� KDQGIXO� RI� EULJKW� DVWHURLGV� RYHU� WKH� \HDUV�� &RQVHTXHQWO\�� E\�

����� WKH� DXWKRU�KDG�REVHUYHG� ��� GLVWLQFW�PLQRU�SODQHWV�� D� UDWKHU�

XQLPSUHVVLYH�UHVXOW�DIWHU����\HDUV�RI�HIIRUW��

$V� ZLWK� PDQ\� DPDWHXUV�� WKH� DXWKRU� FDXJKW� ³DSHUWXUH� IHYHU´� DQG�

FRQWLQXDOO\�XSJUDGHG�WKH�VL]H�RI�KLV�WHOHVFRSHV��+H�XVHG�D����LQFK�

HTXDWRULDO�UHIOHFWRU�WKURXJKRXW�WKH�����V�DQG�����V�EXW�HYHQWXDOO\�

SXUFKDVHG� D� ���LQFK� 'REVRQLDQ� UHIOHFWRU� LQ� ������ 7KLV� ZDV�

GRQDWHG�WR�D�ORFDO�FRPPXQLW\�FROOHJH�DQG�UHSODFHG�E\�DQ����LQFK�

'REVRQLDQ� LQ� ������ 7KXV�� DOO� VHDUFKLQJ� DQG� WUDFNLQJ� RSHUDWLRQV�
ZHUH�IXOO\�PDQXDO��

&RPPHQFLQJ�LQ�$XJXVW�������WKH�DXWKRU�KDG�D�SULYDWH�REVHUYDWRU\�

WR�KRXVH�KLV�QHZ�UHIOHFWRU��8S�WR�WKDW�SRLQW�KH�KDG�PDGH�RQO\�����

REVHUYDWLRQV�RI����GLIIHUHQW�REMHFWV��EXW�KH�XVHG�KLV�QHZ�IDFLOLWLHV�

WR� V\VWHPDWLFDOO\� UH�REVHUYH� HYHU\� DVWHURLG� WKDW� KH� KDG� VHHQ�

EHIRUH�� 0RUH� WKDQ� ���� RI� DOO� PLQRU� SODQHW� REVHUYDWLRQV� ZHUH�
PDGH�IURP�WKLV�KRPH�REVHUYDWRU\�LQ�FHQWUDO�1HZ�-HUVH\��

$OVR��LQ�������WKH�DXWKRU�ZDV�GLUHFWHG�WR�%ULDQ�:DUQHU��ZKR�ZDV�

SXEOLVKLQJ� WKH� 0LQRU� 3ODQHW� 2EVHUYHU� SULQW� HGLWLRQ�� ZKLFK�

UHSODFHG� E\� D� ZHE�RQO\� YHUVLRQ� LQ� ����� �:DUQHU�� ������� 7KLV�

ILQDOO\� JDYH� WKH� DXWKRU� WKH� PHDQV� WR� EHJLQ� D� WKRURXJK� DQG�

V\VWHPDWLF� VHDUFK� IRU� HYHU\� PLQRU� SODQHW� ZLWKLQ� WKH� PDJQLWXGH�

OLPLW�RI�KLV�WHOHVFRSHV��
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7KH�FRPELQDWLRQ�RI�D�QHZ�REVHUYDWRU\�ZLWK�D� ODUJH�UHIOHFWRU�DQG�

WKH�0LQRU�3ODQHW�2EVHUYHU�PRQWKO\�SXEOLFDWLRQ�DQG�WKHQ�ZHE�VLWH�

ZDV�WKH�LPSHWXV�WKH�DXWKRU�QHHGHG�WR�LQLWLDWH�D�VHULRXV�VHDUFK�IRU�

PLQRU�SODQHWV��2YHU�WKH����\HDU�SHULRG�IURP������$XJXVW�WKURXJK�

����� $XJXVW�� WKH� DXWKRU� YLVXDOO\� REVHUYHG� PRUH� WKDQ� ������

GLVWLQFW�REMHFWV��

7KH� DXWKRU� TXLFNO\� UHDOL]HG� WKDW� YLVXDO� LGHQWLILFDWLRQ� RI� IDLQW�

WDUJHWV� KDG� LWV� SLWIDOOV�� DV� HDFK� REMHFW� KDG� WR� EH� XQDPELJXRXVO\�

LGHQWLILHG�IURP�GUDZLQJV�RI�WKH�VWDU�ILHOG�PDGH�DW�WKH�H\HSLHFH��+H�

WKHQ�GHYHORSHG�WKH�³WKUHH�REVHUYDWLRQV�UXOH´��ZKLFK�UHTXLUHV�HDFK�

REMHFW�WR�EH�VHHQ�RQ�DW�OHDVW�WZR�GLIIHUHQW�QLJKWV�DQG�DW�OHDVW�WZLFH�

RQ� WKH� VDPH� QLJKW�� FRQILUPLQJ� WKH� PRWLRQ� DJDLQVW� WKH� VWHOODU�

EDFNJURXQG�� 2EMHFWV� WKDW� GLG� QRW� PHHW� WKHVH� FULWHULD� KDG� WR� EH�

UHMHFWHG�DV�XQFRQILUPHG��

7KLV�UXOH�ZDV�DOZD\V�HPSOR\HG�ZKHQ�VHDUFKLQJ�IRU�D�PLQRU�SODQHW�

IRU� WKH� ILUVW� WLPH�� EXW� LW� ZDV� UHOD[HG� VRPHZKDW� ZKHQ� REVHUYLQJ�

EULJKWHU�REMHFWV�DW��QG�DQG�VXEVHTXHQW�RSSRVLWLRQV��

5HVXOWV�

%HWZHHQ������'HFHPEHU�DQG������'HFHPEHU��WKH�DXWKRU�YLVXDOO\�

REVHUYHG�������GLVWLQFW�PLQRU�SODQHWV��$OO�RI�WKH�REMHFWV�REVHUYHG�

SULRU�WR������$XJXVW�ZHUH�VXEVHTXHQWO\�UH�REVHUYHG��

7DEOH� ,� VKRZV� WKH� HQWLUH� VHW� RI� REVHUYDWLRQV� DUUDQJHG� E\� WKH�

QXPEHU�RI�RSSRVLWLRQV������ZHUH�REVHUYHG�DW�D�VLQJOH�RSSRVLWLRQ��

����ZHUH�VHHQ�DW�WZR�GLIIHUHQW�RSSRVLWLRQV��DQG�WKH�UHVW�ZHUH�VHHQ�

DW�WKUHH�RU�PRUH��7KH�GZDUI�SODQHWV�&HUHV�DQG�3OXWR�DUH�H[FOXGHG�

IURP�WKH�PLQRU�SODQHW�WRWDOV��

2SSRVLWLRQV� 2EVHUYHG�
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7DEOH� ,��1XPEHU�RI�PLQRU�SODQHWV�REVHUYHG�
YV�QXPEHU�RI�RSSRVLWLRQV��

7DEOH�,,�VKRZV�WKH�GLVWULEXWLRQ�RI�REVHUYDWLRQV�DUUDQJHG�E\�PLQRU�

SODQHW�QXPEHU�� 7KH� ORZHVW� QXPEHUHG�PLQRU� SODQHW�QRW� VHHQ�ZDV�

����+DPLOWRQLD��2XW�RI� WKH� ILUVW� ������QXPEHUHG�REMHFWV�� VL[WHHQ�

ZHUH�QHYHU�VHHQ��
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0LQRU�3ODQHWV� ������ ������ �������

7DEOH�,,��1XPEHU�RI�PLQRU�SODQHWV�REVHUYHG�YV�DVVLJQHG�QXPEHU��

7KH�PHGLDQ�PLQRU�SODQHW�QXPEHU�REVHUYHG�ZDV�������7KH�DXWKRU�

DYHUDJHG� ���� RSSRVLWLRQV� SHU�PLQRU� SODQHW�� DQG� ���� REVHUYDWLRQV�

SHU� RSSRVLWLRQ�� 7KXV�� WKH� DYHUDJH� QXPEHU� RI� REVHUYDWLRQV� SHU�

REMHFW�ZDV������EXW�WKH�PHGLDQ�QXPEHU�ZDV�RQO\����$V�RQH�PLJKW�

H[SHFW�� WKH� GLVWULEXWLRQ� RI� REVHUYDWLRQV� SHU� PLQRU� SODQHW� ZDV�

KLJKO\� VNHZHG�� ZLWK� ORZHU� QXPEHUHG� REMHFWV� EHLQJ� REVHUYHG� IDU�

PRUH�IUHTXHQWO\�WKDQ�WKH�KLJKHU�QXPEHUHG�RQHV��2EMHFWV�QXPEHUHG�

���� RU� OHVV�ZHUH� REVHUYHG� ����� WLPHV� RQ� DYHUDJH�ZKHUHDV� WKRVH�

QXPEHUHG�RYHU������ZHUH�REVHUYHG�RQO\�����WLPHV�HDFK��

,Q� DGGLWLRQ� WR� WKH� PLQRU� SODQHWV�� WKH� DXWKRU� DOVR� PDGH� ����

REVHUYDWLRQV� RI� ��� FRPHWV�� ���� RI� WKH� GZDUI� SODQHWV� &HUHV� DQG�

3OXWR��������RI�WKH�WKUHH�URFN\�SODQHWV��DQG�������RI� WKH�IRXU�JDV�

JLDQW�SODQHWV��IRU�D�WRWDO�LQ�H[FHVV�RI��������ORJJHG�6RODU�6\VWHP�

REVHUYDWLRQV��

7KHUH�ZHUH�URXJKO\�������NQRZQ�PLQRU�SODQHWV�ZKHQ� WKH�DXWKRU�

EHJDQ�REVHUYLQJ�WKHP�LQ�������7KDW�QXPEHU�KDV�JURZQ�PRUH�WKDQ�

D�KXQGUHG�IROG�VLQFH��EXW�WKH�DXWKRU�DW�OHDVW�KDV�WKH�VDWLVIDFWLRQ�RI�

KDYLQJ�REVHUYHG�PRVW�RI�WKH�REMHFWV�NQRZQ�WR�H[LVW�DW�WKH�WLPH�KH�

VWDUWHG��SOXV�VHYHUDO�KXQGUHG�PRUH�GLVFRYHUHG�DIWHU�KH�EHJDQ��

$FNQRZOHGJHPHQWV�

7KH� DXWKRU� WKDQNV� 0U�� %ULDQ� :DUQHU� IRU� SURYLGLQJ� WKH� 0LQRU�

3ODQHW� 2EVHUYHU� ������� VXLWH� RI� SURGXFWV� DQG� VHUYLFHV�� ZLWKRXW�

ZKLFK�WKLV�ZRUN�ZRXOG�KDYH�EHHQ�LPSRVVLEOH��+H�DOVR�WKDQNV�0V��

0DU\� (OOHQ� 6DOWKRXVH� IRU� WKH� JLIW� RI� DQ� ���LQFK� UHIOHFWRU� LQ� WKH�

VXPPHU�RI�������+H�LV�HVSHFLDOO\�JUDWHIXO� IRU�WKH�HQFRXUDJHPHQW�

RI� KLV� FROOHDJXHV�0U�� )UHGHULFN� 3LOFKHU��0U�� 5RJHU�+DUYH\��0U��

/DZUHQFH�*DUUHWW��0U��*HUDUG�)DXUH��DQG�0U��%ULDQ�:DUQHU�RYHU�

PDQ\�\HDUV��,W� LV�RQO\� IDLU� WR�SRLQW�RXW� WKDW�0U��+DUYH\�DFKLHYHG�

WKLV�PLOHVWRQH�ORQJ�EHIRUH�WKH�DXWKRU��

5HIHUHQFHV�

6DOWKRXVH�� $�� �������� ³9LVXDO� 2EVHUYDWLRQ� RI� 0LQRU� 3ODQHWV�´�

0LQRU�3ODQHW�%XOOHWLQ����������

6N\�	�7HOHVFRSH���������$$6�6N\�3XEOLVKLQJ�//&�� �

KWWSV���VN\DQGWHOHVFRSH�RUJ��

5$6&���������5R\DO�$VWURQRPLFDO�6RFLHW\�RI�&DQDGD�2EVHUYHU¶V�

+DQGERRN��5R\DO�$VWURQRPLFDO�6RFLHW\�RI�&DQDGD��� �

KWWSV���ZZZ�UDVF�FD��

:DUQHU��%����������0LQRU�3ODQHW�LQIR�ZHEVLWH�� �

ZZZ�0LQRU3ODQHW�,QIR�


