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$ V�\RXU�QHZ�&KDLUPDQ��RQ�\RXU�EHKDOI�OHW�PH�
WKDQN� WKRVH�ZKR� LQ�SDVW�\HDUV�KDYH�FRQWULE�

XWHG�WR�7KH�:RROKRSH�*HRORJ\�6HFWLRQ�LQ�VXFK�D�
YDULHW\�RI�ZD\V��%HU\O�+DUGLQJ�DQG�7RQ\�*HHVRQ�
KDYH� UHFHQWO\� UHWLUHG� DQG� WKH�&RPPLWWHH� FRQWLQ�
XHV� ZLWK� *HUU\�� -RKQ�� 3DXO� DQG� 6XH�� 0RLUD��
&KDUOHV�DQG�'RQ�(YDQV��QHZ�0LQXWHV�6HFUHWDU\���
DOO�FRPPLWWHG�WR�WKH�IXWXUH��,�WKDQN�WKHP�IRU�WKHLU�
VXSSRUW�� 5HFRYHU\� IURP� VHULRXV� VXUJHU\� HDUOLHU�
WKLV� \HDU� KDV� PDGH� PH� UDWKHU� PRUH� DQ� REVHUYHU�
WKDQ� D�SDUWLFLSDQW�� EXW� ,� GR�EHOLHYH� WKDW�ZH�KDYH�
VRPHWKLQJ� WR� EH� SURXG�RI� LQ� IROORZLQJ� WKDW� ORQJ�
OLQH� RI� HPLQHQW� JHRORJLVWV� ZKR� ILUVW� KHOSHG� WR�
IRUP�WKH�:1)&� 

8QGRXEWHGO\�� WKH� KLJKOLJKW� RI� WKLV� \HDU� ZDV� WKH�
ODXQFK� RI� µ+HUHIRUGVKLUH¶V� 5RFNV� DQG� 6FHQHU\¶��
-RKQ� 3D\QH� PXVW� HVSHFLDOO\� EH� WKDQNHG� IRU� KLV�
WHQDFLW\�LQ�EULQJLQJ�WKH�ERRN�WR�IUXLWLRQ�LQ�FROODE�
RUDWLRQ�ZLWK�WKH�LQGLYLGXDO�DXWKRUV��SURRI�UHDGHUV��
SKRWRJUDSKHUV�DQG�*HUU\¶V�VNLOOHG�GUDIWVPDQVKLS��
,� GDUHG� WR� VXJJHVW� WKDW� FRPPHQWV�� DGGLWLRQV� DQG�
UHYLVLRQV�PLJKW� EH� JDWKHUHG� WRJHWKHU� LQ� SUHSDUD�
WLRQ� IRU�D�SRVVLEOH�6HFRQG�(GLWLRQ� -�RQO\� WR� ILQG�
WKDW� -RKQ� KDG� DOUHDG\� EHJXQ�� 7KH� 6HFWLRQ� PD\�
VHH�WKLV�DV�D�FRQWLQXLQJ�MRLQW�REMHFWLYH�� 

$UH�ZH�DEOH� WR�RIIHU�RXU� HQWKXVLDVPV� WR� D�ZLGHU�
DXGLHQFH�-�HVSHFLDOO\�D�\RXQJHU�RQH"�)LHOG�H[FXU�
VLRQV� VKDUHG�ZLWK� QHLJKERXULQJ� FOXEV� DUH� RQ� WKH�
FDUGV�� 7KURXJK� WKHP�� ZH� FDQ� DOO� EH�PDGH�PRUH�
PLQGIXO� RI� WKH� SUHVHUYDWLRQ� DQG� FRQVHUYDWLRQ� RI�
RXU�IDPRXV�W\SH-ORFDWLRQV�UHSRUWHG�LQ�7KH�7UDQV�
DFWLRQV� ORQJ� DJR� EXW� DOZD\V�ZLWK� WKH� SRVVLELOLW\�
RI�PDNLQJ�QHZ�GLVFRYHULHV��,�DP�WROG�E\�D�SURPL�
QHQW�DFDGHPLF�WKDW��EHFDXVH�RI�IXQGLQJ�SUREOHPV��
XQOHVV� SURMHFWV� DUH� PRGHO-WHVWLQJ� RU� K\SRWKHVLV-
GULYHQ�� YHU\� OLWWOH� WUDGLWLRQDO� ILHOGZRUN� �DV� ZH�
KDYH�NQRZQ�LW��LV�WKH�VXEMHFW�RI�PRGHUQ�JHRORJL�
FDO� UHVHDUFK�� 2XU� ZRUN�� WKHQ� �DQG� LWV� UHFRUGLQJ�
ZKHUH� DQ\� QHZ� H[SRVXUHV� DUH� UHYHDOHG�� LV� TXLWH�
VWUDWHJLF��3HUKDSV�ZH�FDQ�WDNH�WKDW�IRUZDUG��WRR� 

&KULV�)OHWFKHU��&KDLUPDQ 
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$ )7(5� IRXU� DQG� D� TXDUWHU� \HDUV�� (DUWK� +HULWDJH�7UXVW¶V� PDMRU� EXLOGLQJ� VWRQH� SURMHFW�� µ$� 7KRXVDQG�
<HDUV�RI�%XLOGLQJ�ZLWK�6WRQH¶�KDV�QRZ�EHHQ�FRPSOHWHG�� 

7KH�PDLQ�IXQGHU�RI�WKH�SURMHFW�ZDV�WKH�+HULWDJH�/RWWHU\�
)XQG�ZLWK�PDWFK�IXQGLQJ�IURP�D�QXPEHU�RI�VPDOO�JUDQWV�
DQG�GLVFUHWLRQDU\�DZDUGV�� �7KH�SURMHFW�ZDV� WKH�ILUVW�RQH�
WKDW� WKH�7UXVW� KDG� GHOLYHUHG� XQGHU� WKH�+HULWDJH� /RWWHU\�
)XQG� µVWUDWHJLF�RXWFRPHV¶�DSSURDFK� LQWURGXFHG� LQ�������
7KH�RXWFRPHV�WKDW�WKH�SURMHFW�QHHGHG�WR�GHOLYHU�ZHUH� 

5DLVH� DZDUHQHVV� DQG� DSSUHFLDWLRQ� RI� ORFDO� VWRQH�
DFURVV�WKH�FRXQWLHV�RI�+HUHIRUGVKLUH�DQG�:RUFHV�
WHUVKLUH��SURYLGLQJ�SHRSOH�ZLWK�D�VHQVH�RI�SODFH� 

5H-GLVFRYHU�ORFDO�EXLOGLQJ�VWRQH�TXDUULHV 

5HVHDUFK� WKH� VNLOOV�� WHFKQLTXHV� DQG� SHRSOH� LQYROYHG�
LQ�H[SORLWLQJ�WKLV�UHVRXUFH 

&UHDWH� D� XVHIXO� GDWDEDVH� OLQNLQJ� VWRQH� TXDUULHV� DQG�
SDUWLFXODU�EXLOGLQJV 

0DWFK� IXQGLQJ� WDUJHWV� IRU� WKLV� SURMHFW� ZHUH� �������� RI�
YROXQWHHU� WLPH� DQG� �������� RI� FDVK�PDWFK� IXQGLQJ�� � ,Q�
IDFW�� WKH� YDOXH� RI� YROXQWHHU� WLPH�ZDV� H[FHHGHG� E\� RYHU�
�������� DQG� FDVK� FRQWULEXWLRQV� FRQWLQXH� WR� FRPH� LQ� DV�
SURMHFW�VWDII�GHOLYHU�OHFWXUHV�DQG�JXLGHG�ZDONV����:H�DUH�
YHU\� JUDWHIXO� WR� RXU� YROXQWHHUV� IRU� WKH� WLPH� DQG� HIIRUW�
WKH\� KDYH� FRQWULEXWHG� WR� WKH� SURMHFW� DQG� LQ� KHOSLQJ� WR�
GHOLYHU�DOO�IRXU�RI�WKH�SURMHFW�RXWFRPHV���� 

&OXVWHU�DUHDV 

+HUHIRUGVKLUH�DQG�:RUFHVWHUVKLUH�LV�D�ELJ�DUHD�DQG�VR�WKH�
SURMHFW�DLPHG�WR�ZRUN�RQ�GLVFUHWH�UHJLRQV�WHUPHG�µFOXVWHU�
DUHDV¶�� �6LQFH� WKH�7UXVW¶V�SUHYLRXV�SURMHFW�� µ(DUWK�+HULW�
DJH� &KDPSLRQV¶�� KDG� FRQFHQWUDWHG� RQ� VSHFLILF� TXDUULHV��
ZH� VRXJKW� µFOXVWHU� DUHDV¶� DZD\� IURP� WKH� &KDPSLRQV�
VLWHV�� � 2ULJLQDOO\�� WKH� SODQ� ZDV� WR� VHOHFW� VL[WHHQ� DUHDV�
IURP�D�OLVW�RI�FORVH�WR�WKLUW\��'DWD�ZHUH�DFWXDOO\�FROOHFWHG�
IURP�HLJKWHHQ�LQ�WRWDO��RI�ZKLFK�WHQ�SOXV�SDUW�RI�WKH�0DO�
YHUQ�+LOOV�DUHD�OLH�ZLWKLQ�+HUHIRUGVKLUH� 

5DLVLQJ�DZDUHQHVV� 

7KH�ILUVW�RXWFRPH�ZDV�GHOLYHUHG�E\�D�EXV\�SURJUDPPH�RI�

RXWUHDFK� DFWLYLWLHV�� ���� LQ� WRWDO�� LQ� IRUPDWV� DV� YDULHG� DV�
H[KLELWLRQV�� WDONV�� ZDONV�� URDGVKRZV�� FRQIHUHQFHV� DQG�
IRUPDO�WHDFKLQJ���$�VHULHV�RI�QHZ�IDPLO\-IULHQGO\�DFWLYL�
WLHV� ZHUH� GHYLVHG� VSHFLDOO\� IRU� WKH� SURMHFW� URDGVKRZV��
LQFOXGLQJ�µPLQL�EXLOGHU¶��ZKLFK�DOORZHG�YLVLWRUV�WR�EXLOG�
VWRQH� VWUXFWXUHV� ZLWK� PRUWDU� DQG� PLQL� WURZHOV�� ZRUG�
VHDUFKHV� �SRSXODU� ZLWK� DGXOWV� ZDLWLQJ� IRU� FKLOGUHQ� WR�
FRPSOHWH�RWKHU�DFWLYLWLHV���SURMHFWLRQ�RI�WKLQ�VHFWLRQV�XQ�
GHU�D�SHWURORJLFDO�PLFURVFRSH�DQG�WZR�GHVLJQV�RI�SRS-XS�
FDVWOHV�WR�FRORXU�LQ���7KH�WHDP�VXFFHVVIXOO\�DFKLHYHG�$UWV�
&RXQFLO�IXQGLQJ�IRU�WKH�0DJLF�0LQHUDOV�HYHQW�ZKLFK�VDZ�
XV�ZRUNLQJ�ZLWK�%DWLN�DUWLVWV�DQG�ZH�DOVR�GHYLVHG�DQ�DF�
WLYLW\�WR�FUHDWH�ZDOO�SDLQWLQJV� 

-XVW� XQGHU� ������� SHRSOH� HQJDJHG� ZLWK� WKH� SURMHFW� YLD�
WKHVH�DFWLYLWLHV�� �:KHUH�IHHGEDFN�ZDV�FROOHFWHG������RI�
DWWHQGHHV�KDG�QRW�SUHYLRXVO\�EHHQ�WR�DQ�HYHQW�UXQ�E\�WKH�
(DUWK�+HULWDJH�7UXVW�DQG�RXU�TXHVWLRQV�DVNLQJ�DERXW� LQ�
FUHDVH�LQ�XQGHUVWDQGLQJ�LQGLFDWHG�WKDW�DQ�DYHUDJH�RI�����
IHOW� WKH\� NQHZ�PRUH� DERXW� EXLOGLQJ� VWRQH� DV� D� UHVXOW� RI�
DWWHQGLQJ�WKH�HYHQW�� 

,Q�WHUPV�RI�DZDUHQHVV�DQG�D�ORQJHU�WHUP�OHJDF\��DQ�DFD�
GHPLF� SDSHU� RQ� WKH� EXLOGLQJ� VWRQHV� RI� %URP\DUG� KDV�
EHHQ�SXEOLVKHG�LQ�3URFHHGLQJV�RI�WKH�*HRORJLVWV¶�$VVRFL�
DWLRQ�DQG�D�VKRUW�SDSHU�IRU�WKH�:RROKRSH�&OXE�7UDQVDF�
WLRQV�LV�LQ�SUHSDUDWLRQ� 

$�GHGLFDWHG�YROXQWHHU�KDV�DOVR�FUHDWHG�HLJKW�HDUWK�FDFKHV�
RQ-OLQH�� WZR� RI� ZKLFK� DUH� LQ� +HUHIRUGVKLUH�� � 7KHVH� DUH�
DFFHVVLEOH� DW� KWWSV���ZZZ�JHRFDFKLQJ�FRP�SOD\� DQG�
KWWS���ZZZ�JHRVRFLHW\�RUJ�HDUWKFDFKH���$Q�HDUWK�FDFKH�LV�
D� IRUP� RI� JHRFDFKH�� D� YHU\� SRSXODU� WUHDVXUH-KXQW-VW\OH�
DFWLYLW\� WKDW� XVHV� *36� WHFKQRORJ\� WR� ORFDWH� FRQFHDOHG�
FDFKHV��D�PRGHUQ�HTXLYDOHQW�RI�WKH�OHWWHU�ER[HV�WKDW�RULJL�
QDWHG� RQ� 'DUWPRRU�� �7KH� OHWWHU� ER[� FRQWDLQV� D� YLVLWRUV�
ERRN�DQG�D� VWDPS�� �)LQGHUV� VWDPS� WKH�YLVLWRU�ERRN�ZLWK�
WKHLU�RZQ�VWDPS�DQG�VWDPS�WKHLU�RZQ�ORJ�ERRN�ZLWK� WKH�
VWDPS� IURP� WKH� OHWWHU� ER[��� ,Q� RUGHU� WR� ORJ� D� JHRFDFKH��
UDWKHU�WKDQ�MXVW�ILQG�LW�IURP�LWV�*36�FR-RUGLQDWHV��DQ�HDUWK�
FDFKH� UHTXLUHV�D� VLWH�YLVLW� WR�EH� DEOH� WR� DQVZHU� WKH�JHR�
ORJLFDO�TXHVWLRQV���,W�LV�QRW�SRVVLEOH�WR�FKHDW�E\�ORRNLQJ�DW�
WKH� VXUURXQGLQJ� DUHD� RQ� 6WUHHW� 9LHZ� RU� *RRJOH� (DUWK���
1HDUO\� ���� YLVLWRUV� KDYH� ORJJHG� FRPSOHWHG� FDFKHV� DQG�
WKHVH�QXPEHUV�FRQWLQXH�WR�JURZ�VWHDGLO\� 

%XLOGLQJ�VWRQHV�WUDLO�JXLGHV�� LQ�WKH�VDPH�ODPLQDWHG�VW\OH�
DV�WKH�(+7�WUDLO�JXLGHV�EXW�ZLWK�D�IUHVK�QHZ�GHVLJQ��KDYH�
EHHQ�FUHDWHG�IRU�%URP\DUG��%URPVJURYH�DQG�0DOYHUQ��D�
URXWH�DURXQG�WKH�VSULQJV�IRU�WKH�µ5RXWH�WR�WKH�+LOOV¶��DQG�
JXLGHV�DOUHDG\�LQ�H[LVWHQFH�IRU�/HGEXU\�DQG�+HUHIRUG�DUH�
EHLQJ�UH-SXUSRVHG�ZLWK�QHZ�EXLOGLQJ�VWRQHV�FRQWHQW� 

7KH� SURMHFW� WHDP� DOVR� FUHDWHG� D� VHULHV� RI� VWDQGDUG� OHF�
WXUHV�WKDW�FDQ�EH�GHOLYHUHG�SRVW-SURMHFW�E\�YROXQWHHUV� 

5H-GLVFRYHULQJ�EXLOGLQJ�VWRQH�TXDUULHV 

%\�WKH�HQG�RI�0DUFK�������WKH�GDWDEDVH�KDG�UHFRUGV�IRU�
�����VWRQH�EXLOGLQJV�DQG�����TXDUULHV� LQ�+HUHIRUGVKLUH����
:LWKLQ�WKH�HQWULHV��WKH�OHYHO�RI�LQIRUPDWLRQ�LQSXWWHG�YDU�
LHV��GHSHQGLQJ�RQ�ZKHWKHU�LQIRUPDWLRQ�ZDV�JOHDQHG�IURP�
ILHOG� YLVLWV�� DUFKLYDO� RU� UHIHUHQFH� VRXUFHV�� � � 7KH� WDEOH�

$�7ਧਮ਴ਲਠਭਣ�<ਤਠ਱ਲ�ਮਥ�%਴ਨਫਣਨਭਦ�ਸ਼ਨਲ਼ਧ�6ਲ਼ਮਭਤ� 
–�ਲ਴ਢਢਤਲਲਥ਴ਫਫਸ�ਣਤਫਨਵਤ਱ਤਣ�� 

E\�.DWH�$QGUHZ��+	:�(DUWK�+HULWDJH�7UXVW 

)LJXUH����$�PDS�VKRZLQJ�WKH�FOXVWHU�DUHDV� 
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VKRZV� WKH� FRPSOHWHQHVV� RI� WKH� GDWD� VHWV� DW� WKH� HQG� RI�
0DUFK������ 

7KH� (DUWK� +HULWDJH� 7UXVW� KDV�PDLQWDLQHG� D� GDWDEDVH� RI�
ORFDO�JHRORJLFDO� VLWHV� IRU�PDQ\�\HDUV�EXW� WKHUH�ZDV�VXU�
SULVLQJO\�OLWWOH�RYHUODS�RI�VLWHV�EHWZHHQ�WKH�WZR�GDWDVHWV��
)RU� H[DPSOH�� WKH�/*6� KDG� UHFRUGV� IRU� RQO\� WKLUW\-WKUHH�
VDQGVWRQH� TXDUULHV� XVHG� IRU� EXLOGLQJ� VWRQH� LQ�+HUHIRUG�
VKLUH�� � 7RZDUGV� WKH� HQG� RI� WKH� SURMHFW� DQ� H[HUFLVH�ZDV�

XQGHUWDNHQ� WR� HQVXUH� WKDW� GDWD� KHOG� RQ� /*6� EXLOGLQJ�
VWRQH�TXDUULHV�ZDV�DOVR�SUHVHQW�RQ�WKH�SURMHFW�GDWDEDVH� 

7KH�SURMHFW�ZHE� GDWDEDVH�KDV� D�PDSSLQJ� IDFLOLW\�� LI� WKH�
ILOWHU� IRU� TXDUULHV� LV� XVHG�� 7KLV� GHPRQVWUDWHV� WKDW� WKHUH�
DUH�IDU�PRUH�TXDUULHV�LQ�+HUHIRUGVKLUH�WKDQ�LQ�:RUFHVWHU�
VKLUH�� � +RZHYHU�� DQ� HDUO\� SLHFH� RI� UHVHDUFK� E\� $QQH�
6SXUJHRQ� ORRNLQJ�DW�TXDUU\�DFFLGHQW�UHFRUGV�VKRZHG�IDU�
PRUH� TXDUULHV� LQ�:RUFHVWHUVKLUH� DV� RQ� WKH� ZKROH� WKHVH�
ZHUH�PXFK�GHHSHU�� DQG� VR�ZHUH� UHTXLUHG� WR� UHSRUW� DFFL�
GHQWV��WKRVH�LQ�+HUHIRUGVKLUH�ZHUH�PDLQO\�VKDOORZ�GHOYHV�
VR�GLG�QRW�KDYH�WR�UHSRUW�DFFLGHQWV�� 

5HVHDUFK�WKH�VNLOOV��WHFKQLTXHV�DQG�SHRSOH�LQYROYHG�LQ�
H[SORLWLQJ�WKLV�UHVRXUFH 

,Q�RUGHU� WR� IDFLOLWDWH� WKH� UHVHDUFK�QHHGHG� WR� FUHDWH�JRRG�
GDWDEDVH� UHFRUGV� IRU� WKLV� SURMHFW�� D� ZLGH-UDQJLQJ� SUR�
JUDPPH� RI� WUDLQLQJ� IRU� YROXQWHHUV� ZDV� GHOLYHUHG�� IRUW\�
VHVVLRQV�LQ�WRWDO�� LQFOXGLQJ�HYHU\WKLQJ�IURP�EDVLF�JHROR�
J\��WKURXJK�HYDOXDWLRQ�DQG�FUHDWLQJ�WUDLO�JXLGHV�WR�DFFHVV�

LQJ�RULJLQDO�DQG�RQ-OLQH�DUFKLYDO�VRXUFHV��� 

$UFKLYDO� UHVHDUFK� XQGHUWDNHQ� DV� SDUW� RI� WKH� SURMHFW� KDV�
EHHQ�XSORDGHG�RQWR�WKH�ZHE�GDWDEDVH�DV�VKRUW�DUWLFOHV�DQG�
UHVRXUFHV�DV�ZHOO�DV�EHLQJ�DGGHG��ZKHUH�UHOHYDQW��WR�VSH�
FLILF�UHFRUGV�IRU�TXDUULHV�RU�VWRQH�EXLOGLQJV�� �7KLV�LQIRU�
PDWLRQ�KDV�FRPH�IURP�VRXUFHV�DV�GLYHUVH�DV�ERXQG�FRSLHV�
RI�7KH�%XLOGHU�0DJD]LQH��ORFDO�KLVWRU\�ERRNV�DQG�JXLGHV��
7KH�1DWLRQDO�7UXVW�+HULWDJH�5HFRUG�DQG�DUFKLYDO�VRXUFHV�

KHOG�DW�7KH�+LYH�DQG�+$5&��:RUFHVWHUVKLUH�DQG�
+HUHIRUGVKLUH�UHFRUG�RIILFHV�� 

7KH�FORVXUH�RI�+HUHIRUG�5HFRUG�2IILFH�IRU�PRVW�
RI�WKH�ILUVW�WZR�\HDUV�RI�WKH�SURMHFW��LQ�DGYDQFH�RI�
WKH�RSHQLQJ�RI�WKH�QHZ�IDFLOLW\�DW�+$5&��FUHDWHG�
D�VLJQLILFDQW�SUREOHP��EXW�LW�GLG�DOORZ�WKH�SURMHFW�
WR� UHVWUXFWXUH� LWV�EXGJHW� DQG�FRQWLQXH� IRU� DQ� HQ�
WLUH�H[WUD�\HDU���7KH�FORVXUH�RI�WKH�+HUHIRUG�0X�
VHXP�DQG�/LEUDU\�EXLOGLQJ�RYHU�PRVW�RI� WKH� ODVW�
WZR�\HDUV�DOVR�LPSDFWHG�WKH�DELOLW\�WR�DFFHVV�UHI�
HUHQFH�PDWHULDO�LQ�WKH�:RROKRSH�/LEUDU\�DQG�WKH�
PDLQ�+HUHIRUG�UHIHUHQFH�OLEUDU\� 

&UHDWH� D� XVHIXO� GDWDEDVH� OLQNLQJ� VWRQH� TXDU�
ULHV�DQG�SDUWLFXODU�EXLOGLQJV 

:KLOVW� SURMHFW� VWDII� KDYH� EHHQ� RYHUVHHLQJ� WKH�
SURMHFW�DQG�DGGLQJ�GDWD� WR�WKH�GDWDEDVH�� WKH�YDVW�
PDMRULW\� RI� LQIRUPDWLRQ� RQ� WKH� GDWDEDVH� ZDV�
µFURZG�VRXUFHG¶�DQG�ZDV�FRQWULEXWHG�E\�RXU�WHDP�
RI�YROXQWHHUV�������LQGLYLGXDOV�LQ�DOO�KDYH�YROXQ�
WHHUHG� RQ� WKH� SURMHFW�ZLWK� DURXQG� VL[W\� DFWLYHO\�

DGGLQJ�GDWD�WR�WKH�VLWH��� 

2YHU�WKH�ODVW�IHZ�PRQWKV�RI�WKH�SURMHFW��SURMHFW�VWDII�DQG�
YROXQWHHUV�ZRUNHG�KDUG�WR�ILOO�JDSV�DQG�WR�WU\�DQG�UHDFK�D�
SRLQW�ZKHUH�WKH�GDWDEDVH�FRQWDLQV�D�VLPLODU�OHYHO�RI�GHWDLO�
IRU� HDFK� FOXVWHU� DQG� DFURVV� WKH� WZR� FRXQWLHV�� � 7KH�
ZZZ�EXLOGLQJVWRQHV�RUJ�XN�GDWDEDVH� ZLWK� LWV� VXSSRUWLQJ�
ZHE� VLWH�ZLOO� UHPDLQ� OLYH� IRU� D� IXUWKHU� VHYHQ� \HDUV� DQG�
GDWD�VHWV�DUH�DOVR�EHLQJ�WUDQVIHUUHG�WR�WKH�FRXQW\�+LVWRULF�
(QYLURQPHQW�5HFRUGV� �+(5V�� VR� WKDW� WKH� GDWD� FROOHFWHG�
UHPDLQ�XVHIXO�LQ�WKH�ORQJ�WHUP� 

:H�DOVR�FRQWULEXWHG�GDWD�VXEVHWV�RI�:RUFHVWHUVKLUH�TXDU�
U\�VLWHV�WR�WKH�0LQHUDO�3ODQQLQJ�WHDP�DV�SDUW�RI�WKH�UHYL�
VLRQ� RI� WKH�:RUFHVWHUVKLUH�0LQHUDOV� 3ODQ�–� WKH\� DLP� WR�
XVH�WKLV�LQIRUPDWLRQ�WR�WU\�WR�VWRS�SRWHQWLDO�EXLOGLQJ�VWRQH�
H[WUDFWLRQ� VLWHV� IURP� EHFRPLQJ� VWHULOLVHG� E\� EHLQJ� VXU�
URXQGHG�E\�GHYHORSPHQW�� 

:HE�VWDWLVWLFV� LQGLFDWH� ����RI� GDWDEDVH�XVDJH� IURP� WKH�
8.� LV�PDLQO\�RQ�ZHHN�GD\V� VXJJHVWLQJ� LW� LV� EHLQJ�XVHG�
IRU�ZRUN�UDWKHU�WKDQ�OHLVXUH�LQWHUHVW�UHDVRQV�� 

(YLGHQFH� OLQNLQJ� EXLOGLQJV� WR� VWRQH� VRXUFHV� KDV� EHHQ�
YHU\�SDWFK\�DQG�GLIILFXOW�WR�SLQ�GRZQ��� 

9HU\� RFFDVLRQDOO\�� D� IXOO� SLFWXUH� HPHUJHV� RI� D� EXLOGLQJ�
DQG� WKH� VRFLDO� KLVWRU\� DVVRFLDWHG� ZLWK� LWV� FRQVWUXFWLRQ���
:H� ZHUH� YHU\� SOHDVHG� WR� EH� LQYLWHG� E\� 6LU� 7KRPDV�
'XQQH�WR�YLVLW�KLV�HVWDWH�DW�*DWOH\�3DUN���+H�ZDV�DEOH�WR�
FRQILUP�KRZ�DQG�ZKHUH� WKH� VWRQH�KDG�EHHQ� VRXUFHG� IRU�
WKH� URWXQGD� EXLOGLQJ�� �WKH� ROG� /HLQWKDOO� (DUOV� 4XDUU\�
�QRZ�VXEVXPHG�ZLWKLQ�WKH�QHZ�TXDUU\����ZKR�WKH�EXLOG�
LQJ�ZDV�EXLOW�IRU��WKH�DUFKLWHFW��WKH�GDWHV�RI�WKH�H[WHQVLRQ��
DQ� DFFRXQW� RI� KRZ� WKH� VWRQH� ZDV� H[WUDFWHG� DQG� VRUWHG�
EHIRUH� EXLOGLQJ� FRPPHQFHG� DQG� D� SKRWRJUDSK� RI� WKH�
TXDUU\�PDQ�LQ�IURQW�RI�WKH�EDUQ�KH�VKHOWHUHG�LQ�DIWHU�VHW�
WLQJ� WKH� H[SORVLYH� FKDUJHV�� � $� VLWH� YLVLW� UHYHDOHG� FOHDU�
HYLGHQFH� RI� WKH� EUDFKLRSRG� ]RQH� IRVVLO�� &RQFKLGLXP�

)LJXUH����0DS�RI�TXDUULHV�LQ�WKH�WZR�FRXQWLHV� 
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NQLJKWL���:H�ZHUH�DOVR�DEOH�WR�VHH�D�QHZ�VWRQH-FODG�EXLOG�
LQJ�VRXUFHG�IURP�WKH�FXUUHQW�/HLQWKDOO�(DUOV�4XDUU\� 

9HU\�UHFHQWO\��WKH�VWRQH�VRXUFH�IRU�WKH�HQG�ZDOO�RI�QR�����
7KH�6TXDUH��%URP\DUG�KDV�EHHQ�SLQQHG�GRZQ���2XU�ZRUN�
LQ�%URP\DUG�KDG�LGHQWLILHG�WKDW�WKH�RQO\�RWKHU�EXLOGLQJV�
XVLQJ� D� VLPLODU� FRQJORPHUDWLF� VWRQH�ZHUH�PHGLHYDO� DQG�
HFFOHVLDVWLFDO�DQG� WKDW� WKH�TXDUU\�VRXUFH�ZDV�SUREDEO\�D�
'LRFHVH-RZQHG� VLWH� DW� %ULQJVW\�� � ,W� KDG� VHHPHG� UDWKHU�
RGG� WKDW� KXQGUHGV� RI� \HDUV� ODWHU� D� VLPLODU� VWRQH� ZDV�
VRXUFHG�WKDW�KDG�QRW�EHHQ�XVHG�LQ�%URP\DUG�LQ�WKH�LQWHU�
YHQLQJ�FHQWXULHV�� 

2XU� UHVHDUFK� LQGLFDWHG� WKDW� WKH� HQG� ZDOO� RI� QR���� KDG�
EHHQ�FODG�LQ�VWRQH�LQ������IROORZLQJ�WKH�GHPROLWLRQ�RI�D�
QHLJKERXULQJ�EXLOGLQJ�LQ�RUGHU�WR�ZLGHQ�WKH�URDG�LQWR�WKH�
VTXDUH���$�ORFDO�KLVWRU\�UHIHUHQFH�WUDFNHG�GRZQ�YHU\�UH�
FHQWO\� LQGLFDWHG� WKDW� WKH� VWRQH�
ZDV� UH-XVHG� IURP� WKH�+HUHIRUG�
JDRO�� GHPROLVKHG� LQ� ����� WR�
FUHDWH� WKH� EXV� VWDWLRQ�� � :KLOVW�
WKLV� VHHPHG� XQOLNHO\�� D� ILHOG�
YLVLW� WR� ORRN� DW� WKH� UHPDLQLQJ�
EXLOGLQJ� RQ� WKH� JDRO� VLWH�� 7KH�
*RYHUQRU¶V�+RXVH��QRZ�D�VKRS�
�µ5RVH�7LQWHG�5DJV¶���SUHYLRXV�
O\� WKH� EXV� VWDWLRQ� RIILFHV���
SURYHG� D� YHU\� JRRG� PDWFK� IRU�
QR���� 7KH� 6TXDUH�� � � ,W� ZRXOG�
DSSHDU�WKDW�WKH�VWRQH�ZDV�VWRFN�
SLOHG�DW�D�FRXQFLO�GHSRW�DQG�UH-
XVHG� 

&RQFOXVLRQ 

7KLV� ZDV� DQ� DPELWLRXV� SURMHFW�
IRU� (+7� WR� XQGHUWDNH�� � $OW�
KRXJK� (+7� YROXQWHHUV� KDYH�
EHHQ� XVHG� WR� XQGHUWDNLQJ� JHR�
ORJLFDO� ILHOG� ZRUN� DQG� GHOLYHU�
LQJ� RXWUHDFK� HYHQWV�� DUFKLYDO�
ZRUN�ZDV�D�QHZ�GHSDUWXUH�ERWK�
IRU� YROXQWHHUV� DQG� WKH�7UXVW� DV�
D� ZKROH� EXW� LQ� IDFW� DWWUDFWHG� D�
VLJQLILFDQW�QHZ�JURXS�RI�YROXQ�
WHHUV�WR� WKH�7UXVW�� � �)RU�SURMHFW�
WHDP� PHPEHUV�� ZRUNLQJ� DW�
DUPV�OHQJWK�ZLWK�YROXQWHHUV�RQ�
ZKDW� ZDV� HIIHFWLYHO\� D� FURZG�
VRXUFHG�SURMHFW�ZDV�DOVR�VRPH�
WKLQJ�RI�D�QHZ�H[SHULHQFH�� 

7KH�SURMHFW�HYDOXDWRUV�PDGH�VRPH�XVHIXO�VXJJHVWLRQV�IRU�
IXWXUH�SURMHFW�PRQLWRULQJ�EXW�ZHUH��LPSUHVVHG�ZLWK�ZKDW�
WKH� SURMHFW�PDQDJHG� WR� DFKLHYH� DQG� WKH� UHSRUW� KDV� QRZ�
EHHQ�DSSURYHG�E\�RXU�SURMHFW�PHQWRU� 

:H�ZRXOG� OLNH� WR�EH�DEOH� WR�GHOLYHU�D�VLPLODU�SURMHFW� LQ�
QHLJKERXULQJ� FRXQWLHV� XVLQJ� WKH� GDWDEDVH� DQG� SURMHFW�
IUDPHZRUN�DQG�DUH�ORRNLQJ�IRU�SDUWQHUV�WR�DFKLHYH�WKLV�� 

5HIHUHQFH���(-�&DUWHU��(�$QGUHZV�DQG�.�$QGUHZ��������
7KH� SURYHQDQFH�� SHWURORJ\� DQG� VHGLPHQWRORJ\� RI� EXLOG�
LQJ�VWRQH�LQ�%URP\DUG��+HUHIRUGVKLUH��8.����3URFHHGLQJV�
RI�WKH�*HRORJLVWV¶�$VVRFLDWLRQ�������������-��� 

)LJXUH� �� � � � 7KH� �5RWXQGD��*DWOH\�3DUN�2IILFH� DQG� WKH�
]RQH�IRVVLO��&RQFKLGLXP�.QLJKWL��IRXQG�LQ�LWV�ZDOO 

)LJXUH������:DOO�RI�QR����7KH�6TXDUH��+HUHIRUG�
*DRO�*RYHUQRU¶V�KRXVH 
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+ਤ਱ਤਥਮ਱ਣਲਧਨ਱ਤ�*ਤਮਫਮਦਸ�%ਮਮਪ 
�E\�-RKQ�3D\QH 

7 +(�*HRORJ\�6HFWLRQ¶V�ERRN�RQ�WKH�JHRORJ\�RI�WKH�FRXQW\��+HUHIRUGVKLUH¶V�5RFNV�DQG�6FHQHU\��UHDFKHG�IUXLWLRQ�ZLWK�LWV�SXEOLFDWLRQ�LQ�ODWH�$SULO��������7KH�ODXQFK�HYHQW�IRU�WKH�ERRN�ZDV�VSRQVRUHG�E\�RXU�
SXEOLVKHU��/RJDVWRQ�3UHVV��DW�WKH�6KLUH�+DOO�LQ�+HUHIRUG�DQG�ZDV�DWWHQGHG�E\�DERXW�VHYHQW\�SHRSOH��)XQG�
LQJ�IRU� WKH�ERRN�WKH�ERRN�ZDV�JHQHURXVO\�SURYLGHG�E\�/DZUHQFH�%DQNV�DQG�WKH�:RROKRSH�&OXE¶V�6PLWK�
)XQG� 

,W�LV�ZRUWK�QRWLQJ�WKDW�WKLV�LV�WKH�ILUVW�ERRN�GHYRWHG�WR�WKH�FRXQW\¶V�JHRORJ\�LQ�WKH�WZR�KXQGUHG�\HDUV�RI�VFL�
HQWLILF�JHRORJ\���,WV�JHVWDWLRQ�ZDV�ORQJ��DERXW�HOHYHQ�\HDUV��DQG�SURFHHGHG�UDWKHU�LQ�ILWV�DQG�VWDUWV���7KH�IL�
QDO�SURGXFW�LV�WKH�UHVXOW�RI�PDQ\�SHRSOH¶V�ZRUN��HVSHFLDOO\�WKH�DXWKRUV��5REHUW�:LOOLDPV��3DXO�2OYHU��'DYH�
*UHHQ��0RLUD�-HQNLQV�DQG�&KDUOHV�+RSNLQVRQ���LOOXVWUDWRUV��SULQFLSDOO\�*HUU\�&DOGHUEDQN�IRU�OLQH�GUDZLQJV��
-RKQ�6WRFNV�DQG�RWKHUV�IRU�SKRWRJUDSKV�DQG�'HUHN�)R[WRQ�IRU�DHULDO�SKRWRJUDSKV��DQG�D�VXFFHVVLRQ�RI�HGL�
WRUV��0LNH�5RVHQEDXP��3DXO�2OYHU�DQG�ILQDOO\�P\VHOI��EXW�DOVR�WKH�PDQ\�SHRSOH�ZKR�UHDG�DQG�FRPPHQWHG�
RQ�WKH�ZRUN�LQ�GUDIW�DQG�SURRI�IRUP� 

7KH�ERRN�LV�ZLGHO\�DYDLODEOH�LQ�ERRNVKRSV�WKURXJKRXW�+HUHIRUGVKLUH�DQG�EH\RQG�DQG�FDQ�EH�SXUFKDVHG�GL�
UHFWO\�IURP�WKH�SXEOLVKHU��SRVW�IUHH��,W�KDV�UHFHLYHG�D�QXPEHU�RI�JRRG�UHYLHZV���2QH�WKRXVDQG�FRSLHV�ZHUH�
SULQWHG�DQG�VDOHV�DUH�UHSRUWHG�WR�EH�JRRG��ZLWK�WKH�SURVSHFW�RI�D�SRVVLEOH�UHSULQW�LQ�D�IHZ�\HDU¶V�WLPH� 

$�QXPEHU�RI�HUURUV�KDYH�EHHQ�IRXQG�LQ�WKH�SUHVHQW�YHUVLRQ�DQG�WKHVH�ZLOO�QHHG�FRUUHFWLRQ�IRU�DQ\�UHSULQW�
�DQG�WKHUH�DUH�OLNHO\�DOVR�WR�EH�D�IHZ�VPDOO�XSGDWHV�DQG�LPSURYHPHQWV�LQ�WKH�WH[W����)RU�WKH�LQIRUPDWLRQ�DQG�
EHQHILW�RI�VHFWLRQ�PHPEHUV�WKH�HUURUV�NQRZQ�DW�SUHVHQW�DUH�GHWDLOHG�EHORZ� 

2Q�S�YLLL��LQ�WKH�VNHWFK�GLDJUDP��LQ�WKH�QRWH�DERXW�QDWLYH�ZRRGODQGV��LW�VKRXOG�UHDG��µ6385*(�/$85(/¶��
UDWKHU�WKDQ�
6385(�/$85(/
� 

3KRWRJUDSKV� )LJ������ /HLQWKDOO� 4XDUU\� �S����� )LJ������ 0DOYHUQV� &RPSOH[� GLRULWH� �S����� )LJ������
%ULGJQRUWK�6DQGVWRQH��S�����DQG��)LJ������7XID�DW�%LEOLQV��S�����VKRXOG�DOO�EH�DWWULEXWHG�WR�-RKQ�6WRFNV� 

'DWHV�DUH�LQFRUUHFW�RQ�S����LQ�WKH��UG�SDUDJUDSK��OLQH���--�FKDQJH�µF����0D¶�WR�µF����0D¶��OLQH���--�FKDQJH�
µF����0D¶�WR�µF����0D¶��OLQH���–�FKDQJH�µ�VHH�EHORZ�¶�WR�µ�VHH�S����¶� 

2Q�S�����µ3UHFDPEULDQ�URFNV�LQ�1:�+HUHIRUGVKLUH
����VW�SDUDJUDSK��OLQH���--�FKDQJH�µ)LJ����¶�WR�µ)LJ�����¶� 

2Q�S�����WKH�SUHVHQW�)LJV����L�DQG����M�DUH�LQFRUUHFW���5HSODFH�WKHP�ZLWK�WKH�FRUUHFW�SKRWRJUDSKV�DV�EHORZ� 

 
���L��6FKLVW���6KLQ\�PLFD�RQ�FOHDYDJH�VXUIDFHV�����������������M��*QHLVV���0LQHUDOV�LQ�HYLGHQW�EDQGV  

2Q�S������FDSWLRQ�WR�)LJ������/RUG¶V�:RRG�4XDUU\�����7KH�ZRUGV�
WKH
�DQG�
XQGHUO\LQJ
�PXVW�EH�WUDQVSRVHG��
7KXV�͚&ŝŐƵƌĞ�ϴ͘ϲ���>ŽƌĚ͛Ɛ�tŽŽĚ�YƵĂƌƌǇ�;^K�ϱϰϴ�ϭϱϱͿ�ŝŶ�ƚŚĞ�>ůĂŶĞůůǇ�&ŽƌŵĂƟŽŶ�ĂŶĚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�'ƵůůǇ�KŽůŝƚĞ�&ŽƌͲ
ŵĂƟŽŶ͘�EŽƚĞ�ƚŚĞ�ŐĞŶƚůĞ�ĚŝƉ�ƚŽ�ƚŚĞ�ƌŝŐŚƚ�ŚĞƌĞ�ŽŶ�ƚŚĞ�ŇĂƚ-ůǇŝŶŐ�ǁĞƐƚĞƌŶ�ůŝŵď�ŽĨ�ƚŚĞ�ZŽƐƐ�^ǇŶĐůŝŶĞ͘�;Ξ��ĂǀĞ�'ƌĞĞŶͿ͛ 
2Q�S����)LJ������WKH�SRVLWLRQ�VKRZQ�IRU�/HRPLQVWHU�VKRXOG�EH�DERXW��PP�KLJKHU�RQ�WKH�PDS��E\�WKH�QH[W�
ULYHU�MXQFWLRQ�WR�WKH�QRUWK� 

2Q�S������)LJ�������WKH�SRVLWLRQV�RI�WKH�1HDWK�'LVWXUEDQFH�DQG�WKH�&KXUFK�6WUHWWRQ�)DXOW�DUH�LQFRUUHFW�ZLWK�
UHVSHFW�WR�WKH�SRVLWLRQV�RI�+HUHIRUG�DQG�.LQJWRQ��7KH\�DUH�FRUUHFWO\�VKRZQ�LQ�)LJV�����DQG�������+RZHYHU��
)LJ������LV��DV�VWDWHG�LQ�WKH�FDSWLRQ��D�FRQFHSWXDO�GLDJUDP�UDWKHU�WKDQ�DQ�DFFXUDWH�GHSLFWLRQ� 

5HDGHUV�DUH�LQYLWHG�WR�QRWLI\�WKH�ERRN�HGLWRU�RI�DQ\�RWKHU�HUURUV�ZKLFK�WKH\�PD\�KDYH�IRXQG� 
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$ 7�7+(� 68**(67,21� DQG� HQFRXUDJHPHQW� RI�
WKH� +HUHIRUGVKLUH� DQG� :RUFHVWHUVKLUH� (DUWK�

+HULWDJH�7UXVW��,�EHJDQ�UHVHDUFKLQJ�WKH�IHDVLELOLW\�RI�
WKLV�SURMHFW�LQ������ZLWK�WKH�REMHFWLYH�WR�VXUYH\�WKH�
DUHD�RI�WKH�.QLJKWRQ�0DS������)LJ����RYHU�D�SHULRG�
RI�WKUHH�\HDUV�DQG�WKHQFH�KRSHIXOO\�JHW�WKH�PDS�SXE�
OLVKHG�WR�%*6�VWDQGDUGV��DORQJ�ZLWK�D�VKHHW�H[SODQD�
WLRQ��7KH�PDS�DUHD�KDV�QHYHU�EHHQ�IRUPDOO\�VXUYH\HG�
E\�%*6�DQG�,�KDYH�EHHQ�KRSLQJ�WKDW�P\�ZRUN�PLJKW�
DV� D� FDWDO\VW� IRU� %*6� WR� FRPPLW� WR� WKH� SURMHFW�� ,W�
VHHPV�WKDW�WKLV�VWUDWHJ\�PLJKW�EH�DERXW�WR�SD\�RII� 
,� UHDOLVHG� WKDW� WKHUH� LV� VXIILFLHQW� DFDGHPLF� UHVHDUFK�

ZRUN� LQ� H[LVWHQFH�� GDWLQJ� IURP� WKH� ����V� WR� WKH�
����V� DQG� LQFOXGLQJ� WKH� GDWD� RQ� WKH� VXUURXQGLQJ�
SXEOLVKHG�VKHHWV�� WR�SURYLGH�LQIRUPDWLRQ�IRU�D�VPDOO�
WHDP�RI�DPDWHXU�JHRORJLVWV�WR�GUDZ�WRJHWKHU�WKH�GDWD�
QHHGHG�WR�EXLOG�D�PDS�DW���������VFDOH� 
:H� IRUPHG� D� VXUYH\� WHDP� RI� HLJKW� �)LJ���� IURP�
PHPEHUV� RI� WKH� 7HPH� 9DOOH\� *HRORJLFDO� 6RFLHW\�
DQG��XVLQJ� WKH� WHFKQLTXHV�ZKLFK� ,� OHDUQHG�DV� D� FDU�
WRJUDSKHU� DQG� VXUYH\RU� ZLWK� ,*6� >IRUHUXQQHU� WR�

%*6@�� ZH� VHW� DERXW� VXUYH\LQJ� E\� WUDYHUVH� �)LJ�����
0RVW� RI� WKH� VXUYH\RUV� SURYLGH� QRWHV�� SKRWRJUDSKV�
DQG�VDPSOHV�IURP�WKHLU�ZRUN��7KH�*HRORJLVWV¶�$VVR�
FLDWLRQ� SURYLGHG� D� VPDOO� JUDQW� DV� IXQGLQJ� IRU� WUDLQ�
LQJ��GHYHORSPHQW�PHHWLQJV�DQG�VRPH�PLFURSDODHRQ�
WRORJ\� 
,�DP�EULQJLQJ�WRJHWKHU�DOO�WKH�GDWD�WR�EXLOG�WKH�PDSV�
RQWR� SDSHU� ILHOG� VOLSV� DW� �������� VFDOH� DV� D� SHUPD�
QHQW�UHFRUG�RI�RXU�ZRUN��7KHUHDIWHU��WKH�PDS�LV�EHLQJ�
EXLOW�XS�DW���������VFDOH�LQLWLDOO\��ZKLFK�FDQ�WKHQ�EH�
ILHOG�WHVWHG�DQG�WKHQ�DEVWUDFWHG�WR�WKH���������VFDOH�
UHDG\� IRU� µSXEOLFDWLRQ¶� �DOWKRXJK� WKHUH�ZLOO� EH� µ26�
FRS\ULJKW¶� LVVXHV� WR� RYHUFRPH� EHIRUH� WKDW� FDQ� KDS�
SHQ�� 
7KLV�LV�EDFNHG�XS�E\�WKH�.QLJKWRQ�0DS�6\VWHP��GH�
YHORSHG� E\� 0LNH� %URRNV�� ZKLFK� HYHQWXDOO\� ZLOO�
KRXVH� VRPH� RI� RXU� SKRWRJUDSKV� DW� KWWS���
ZZZ�NQLJKWRQPDS�FR�XN�PDS�� �)LJ����� +RZHYHU��
EHFDXVH�LW�LV�WLPH�FRQVXPLQJ�WR�SODFH�PDWHULDO�RQ�WKH�
V\VWHP�� DQG�ZH�QHHG� WR� FKHFN� WKH� GDWD� TXDOLW\�� RXU�
ILUVW� SULRULW\� LV� WR� DVVXUH� WKH� PDWHULDO� LV� RQ� SDSHU���

$OVR��DV�RQH�RI�WKH�OHJDFLHV�RI�RXU�ZRUN�ZH�
ZDQW�WR�PDNH�VXUH�WKDW�WKH�VXSHUE�YLVXDO�UHF�
RUG� LV� ZLGHO\� DYDLODEOH�� 7KLV� ZLOO� SUREDEO\�
EH� WKH� ILUVW�0DS�6KHHW�ZKRVH� YLVXDO� UHFRUG�
ZLOO� VXUSDVV� WKH� ZRUGV� QHHGHG� WR� GHVFULEH�
WKH�JHRORJ\��D�ZHDNQHVV�RI�PDQ\�DFDGHPLF�
H[HUFLVHV� 
:H�GHFLGHG�QRW�WR�ZRUN�IURP�H[LVWLQJ�LQWHU�
SUHWDWLRQV�DQG�MXVW�DGG�RXU�REVHUYDWLRQV�EXW�
WR�EXLOG�WKH�PDS�IURP�ILUVW�SULQFLSOHV��WDNLQJ�
QRWKLQJ� IRU� JUDQWHG� LQLWLDOO\�� 7KLV� LV� WR� HQ�
VXUH�WKDW�RXU�REVHUYDWLRQV�VWDQG�XS�WR�VFUXWL�
Q\�DQG��LQ�WKH�SURFHVV��WR�FULWLFDOO\�DVVHVV�WKH�
ZRUN� RI� RWKHUV�� ,QGHHG�� WKLV� LV� HVVHQWLDO� DV�
WKH� HYROXWLRQ�RI� LQWHUSUHWDWLRQV�KDV� OHG� WR� D�
µUDJ� EDJ¶� RI� WKRXJKWV� DQG� FODVVLILFDWLRQ��

7ਧਤ�.ਭਨਦਧਲ਼ਮਭ�0ਠਯ�3਱ਮ਩ਤਢਲ਼ 
E\�$UWKXU�7LQJOH\ 

)LJXUH�����7KH�DUHD�FRYHUHG�E\�WKH�.QLJKWRQ�PDS�VKHHW� 
�����0DS�GUDZQ�E\�-RKQ�3D\QH� 

)LJXUH�����$�SDUW�RI�WKH�ILHOG�VXUYH\�WHDP�DW�ZRUN� 

)LJXUH������0RVW�RI�WKH�PHPEHUV�RI�WKH�VXUYH\�WHDP 
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7KXV� LW� ZDV� QHFHVVDU\�
WR� EXLOG� DQ� XQGHU�
VWDQGLQJ� RI� WKH� VWUXF�
WXUH�� URFNV� DQG� IDFLHV�
DFURVV� WKH� ZKROH� PDS�
DUHD� 
0\� WHFKQLTXHV� DUH�
SULQFLSDOO\� ILHOG� VXU�
YH\�E\�IDFLHV�PDSSLQJ�
>ZKDW�\RX�FDQ�VHH@�DQG�
JHRPRUSKRORJ\�� VXS�
SRUWHG�E\�%*6�UHFRUGV�
VXFK� DV� WKH� ILHOG� VOLSV�
DQG� QRWHV� IURP� VXU�
URXQGLQJ� VKHHWV�� ERUH�
KROH� UHFRUGV�� DHULDO�
VXUYH\� PDLQO\� XVLQJ�
*RRJOH� (DUWK� DV� ZHOO�
DV� VSRW� VDWHOOLWH� YLD� WKH� 2SHQ� 8QLYHUVLW\�� 2ULJLQDO�
XQSXEOLVKHG�DQG�SXEOLVKHG�PDWHULDO�KDV�EHHQ�VRXJKW��
VXFK�DV�3K'�WKHVHV�� OLGDU�GDWD�DQG�26�PDSSLQJ�YLD�
(',1$�� DQG�� PRVW� LPSRUWDQWO\�� SHUVRQDO� FRQWDFW�
ZLWK�NQRZOHGJHDEOH�ORFDOV��PRVWO\�IDUPHUV��EXLOGHUV�
DQG�EXLOGLQJ�LQVSHFWRUV��7KH�IRUWXQDWH�DUULYDO�RI� WKH�
(ODQ�9DOOH\�$TXHGXFW�3URMHFW��DW�%OHGGID��.QLJKWRQ�
DQG�'RODX��KDV�SURYLGHG�D�VLJQLILFDQW�DPRXQW�RI�6LWH�
,QYHVWLJDWLRQ�PDWHULDO��DV�ZHOO�DV�VRPH�µGRZQ�KROH¶�

KDQGV-RQ�URFN� 
7KH�RQH�DUHD�ZKLFK�KDG� UHFHLYHG�QR�DWWHQWLRQ� IURP�
SUHYLRXV�VXUYH\RUV�LV�WKH�5DGQRU�)RUHVW�DQG�WKH�DUHD�
WR� WKH� QRUWK� RI� WKDW�� 6R� ,� KDYH� XQGHUWDNHQ� WKDW� VXU�
YH\�� +RZHYHU�� D� GLVWLQFWLYH� IHDWXUH� RI� WKLV� DUHD� LV�
WKDW� WKH�IDFLHV�DUH�GLIILFXOW� WR�GLVWLQJXLVK��SDUWO\�EH�
FDXVH�RI�DQ�DSSDUHQW�ODFN�RI�IRVVLOV��+RZHYHU��WKDW�LQ�
LWVHOI�LV�D�GLVWLQJXLVKLQJ�SDODHRHQYLURQPHQWDO�LQGLFD�
WRU��:DWNLQV�>����@�KDG�VHW�RXW�D�YHU\�GHWDLOHG�DQDO�
\VLV�RI�WKH�FRPPXQLWLHV�RI�VKHOO\�IRVVLOV�IRXQG�LQ�WKH�
/XGORZ�DUHD��ZKLFK�PLJKW�EH�XVHG� WR�LGHQWLI\�DJHV��
,Q� GRLQJ� VR� LW� VKRZHG� WKDW� WKH� QXPEHU� RI� IRVVLOV�
ZKLFK� FDQ� EH� IRXQG� LQ� D� XQLW� YROXPH� RI� URFN� LV� D�

FKDUDFWHULVWLF�RI�WKH�IDFLHV��+RZHYHU��VXUYH\RUV�KDYH�
WR� ZRUN� IDVW� WR� FRYHU� WKH� JURXQG� DQG� WKXV� WKHUH� LV�
JHQHUDOO\�QRW�HQRXJK�WLPH�WR�VHDUFK�LQ�GHWDLO�IRU�VLJ�
QLILFDQW�>DJH�GDWLQJ@�IRVVLOV� 
7KH�VROXWLRQ�WR�WKLV�ZDV�WR�HQJDJH�ZLWK�WKH�0DOYHUQ�
8�$�DQG� WKH�:RROKRSH�&OXE�ZKR��XQGHU� WKH� JXLG�
DQFH�RI�0RLUD�-HQNLQV�>-HQNLQV�����@��KDYH�SURYLGHG�
D� µ3DODHRQWRORJLFDO� 7DVN� )RUFH¶� WR� VHDUFK� DW� VSHFL�
ILHG�VWUDWHJLF�ORFDWLRQV��:H�FDQ�WKHQ�EH�VXUH��ZLWK�D�
VXIILFLHQW� QXPEHU� RI� H\HV� ORRNLQJ�� WKDW�ZKDWHYHU� LV�
RU�LV�QRW�IRXQG�ZLOO�EH�D�JRRG�UHSUHVHQWDWLYH�VDPSOH�
RI�WKH�URFN�W\SH��LQGHHG�WKHLU�ZRUN�KDV�EHHQ�FULWLFDO�
WR�WKH�LQWHUSUHWDWLRQ���)LJ��� 
7KH�SURJUHVV�RI� DOO� WKH� VXUYH\�DUHDV� LV�PRYLQJ� IRU�
ZDUG�VWHDGLO\��DQG�,�VKDOO�EH�ZRUNLQJ�ZLWK�HDFK�VXU�
YH\RU� WR� DVVHVV�ZKDW� WKH� SULRULWLHV� DUH� IRU� ILQLVKLQJ�
RII� WKH� ZRUN�� WKXV� KDQGLQJ� RYHU� DQ\� PDWHULDO� DQG�
GDWD�LQ�RUGHU�WR�VHFXUH�WKH�UHIHUHQFH�µGDWDEDVH¶� 
$�QXPEHU�RI�EDUULHUV�VWLOO�QHHG�WR�EH�RYHUFRPH��QRW�
OHDVW� LQ� GDWLQJ� VRPH� RI� WKH� URFNV� DQG� WKHLU� ODWHUDO�
HTXLYDOHQFHV��PLFURIRVVLOV� GR�QRW� VHHP� WR�EH� DEXQ�
GDQW��RU�DW�OHDVW�WKH�TXDU]LWLF-ORFNHG�VLOWVWRQHV�GR�QRW�
\LHOG�WR�DFLG�WUHDWPHQW��*UDSWROLWHV�DUH�JHQHUDOO\�QRW�
DEXQGDQW��EXW�WKRVH�ZKLFK�GR�RFFXU�DUH�RIWHQ�SRRUO\�
SUHVHUYHG� DQG� WKXV� QHHG� H[SHUW� LGHQWLILFDWLRQ��%HQ�
WRQLWHV� H[LVW� HVSHFLDOO\� LQ� WKH�ZHVW�� DQG�ZH� DUH� DF�
WLYHO\� DWWHPSWLQJ� WR� ILQG� D� ODERUDWRU\� WR� DQDO\VH�
WKHVH�� WKH� URFNV�DUH�QRW�YHU\� FDOFDUHRXV�DQG�VR� LVR�
WRSLF�GHWHUPLQDWLRQV�DUH�XQOLNHO\� 
2Q�WKH�RWKHU�KDQG�WKH�WUDFH�IRVVLOV�DQG�FXUUHQW�LQGL�
FDWRUV��IDFLHV�DQG�IRVVLO�IUDJPHQWV�LPSO\�D�VZLWFKLQJ�
SDODHRHQYLURQPHQW��ZKLFK�ZDV�IUHTXHQWO\�DQR[LF�RU�
G\VDHURELF�� EXW� EHFRPLQJ� LQFUHDVLQJO\� R[LF�� HVSH�
FLDOO\�LQ�WKH�HDVW��7KH�GHSWK�RI�WKH�ZDWHU�ZDV�SURED�
EO\� QRW� RFHDQLF�� PRUH� OLNHO\� D� UHODWLYHO\� VKDOORZ�
FODVWLF� VORSH�� DQG� VRPHWKLQJ� RI� D� TXLHW� EDFNZDWHU��
ZLWK� OLPLWHG� FLUFXODWLRQ�� 7KHVH� V\PSWRPV� ILW� YHU\�
ZHOO� WR� WKH�YDULRXV� FOLPDWLF� FRQGLWLRQV�GHVFULEHG� LQ�
6XPPHUKD\HV� >����@�� 6R� WKDW� VRIW-ERGLHG� GHWULYRUV�

)LJXUH�����7KH�JUDSWROLWH�KXQWHUV 

)LJXUH������$Q�H[WUDFW�IURP�.QLJKWRQ�0DS�6\VWHP�–3KRWR��
E\�0LNH�%URRNV�RI�VXUYH\LQJ�LQ�WKH�1(�RI�WKH�PDS�DUHD 
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ZRXOG� KDYH� FRQ�
VXPHG�DQ\�RUJDQ�
LF� UHPDLQV� RQ� WKH�
VHD� IORRU�� OHDYLQJ�
OLWWOH� WUDFH� RI� IRV�
VLOV� \HW� ZLWK� YLU�
WXDOO\� QR� ELRWXU�
EDWLRQ� 
7KH� HYLGHQFH�
ZKLFK� LV� HPHUJ�
LQJ� IXOO\� VXSSRUWV�
WKH� PRGHO� WKDW��
GXULQJ� WKH� 6LOXUL�
DQ�� WKLV� DUHD� ZDV�
D� VORSH� EHWZHHQ�
WKH� UHODWLYHO\�
VKDOORZ� ZDWHUV�
DURXQG� /XGORZ�
DQG� WKH� &KXUFK�
6WUHWWRQ�)DXOW��DQG� WKH�:HOVK�RFHDQLF�FRQGLWLRQV� WR�
WKH�ZHVW��%XW�WKDW�VORSH�ZDV�QRW�VLPSOH��LW�ZDV�TXLHW�
ZLWK� RFFDVLRQDO� GLVWXUEDQFHV�� ,GHDV� UHODWLQJ� WR� WKH�
SDODHRJHRJUDSK\� DUH� HYROYLQJ� DV� D� UHVXOW� RI� RXU�
ZRUN� 
7KH� VHGLPHQWV� RIWHQ� SUHVHUYH� GLVWXUEDQFHV�� PDLQO\�
DWWULEXWDEOH� WR� VHLVPLF� RU� VORSH� LQVWDELOLW\�� %DVHG�
XSRQ� VRPH� FXUUHQW� GLUHFWLRQ� SDWWHUQV�� SUHYLRXV�
ZRUNHUV�KDYH�FRQFOXGHG�WKDW�WKH�VRXUFHV�RI�WKH�VHGL�
PHQW�ZHUH�IURP�WKH�VRXWK-ZHVW�DQG�HDVW�>'LPEHUOLQH�
����@��+RZHYHU�� WKLV� GRHV� QRW� H[SODLQ�ZKHUH�PRVW�
RI� WKH� PDWHULDO� RULJLQDWHG�� 7KH� SHWURORJ\� VXJJHVWV�
WKDW� WKH�VLOW�DQG�PXGVWRQH�JUDLQV�DUH�PRVWO\� VXEDQ�
JXODU�TXDUW]�DQG�WKXV�KDYH�FKDUDFWHULVWLFV�RI�µORHVV¶�
DQG�DV�VXFK�FRXOG�ZHOO�EH�WKH�SURGXFW�RI�ZLQGEORZQ�
IDOORXW�GLUHFWO\�LQWR�WKH�VHD��/HVVHU�DPRXQWV�>����@�
RI� VDQG� DQG� WHUULJHQRXV� PDWHULDO� ZHUH� FOHDUO\�
IOXVKHG�LQ��,�DP�SUHVHQWO\�PRGHOOLQJ�WKLV�K\SRWKHVLV�
XVLQJ� D� FRPELQDWLRQ� RI� SODWH� URWDWLRQ� PRGHOV�
>7RUVYLN� DQG� &RFNV� ����@� DQG� D� *HQHUDO�
>DWPRVSKHULF@�&LUFXODWLRQ�0RGHO� 
6R�LQ�VXPPDU\��P\�REMHFWLYH�QRZ�>$XJXVW�����@�LV�
WR�VWDUW�ZRUN�RQ�UHYLHZLQJ�WKH�RWKHU�VXUYH\HG�DUHDV��
WR�SXW�DOO�WKH�GDWD�RQWR�WKH�KDUG�FRS\�ILHOG�VOLSV��DQG�
GXULQJ� ZLQWHU� WR� SUHSDUH� WKH� GUDIW� µIDLU� FRS\¶� DW�
��������VFDOH��LQ�WLPH�IRU�ILHOG�WHVWLQJ�GXULQJ������ 
7KH�ZRUN�WKXV�IDOOV�LQWR�WKH�IROORZLQJ�DUHDV� 
3ULPDU\�6XUYH\��WKLV�LV�DSSURDFKLQJ�WKH�HQG� 
6HFRQG�3KDVH��PDNH�WKH�GDWD�VDIH�DQG�IRUP�D�IDLU�
FRS\�PDS� 
7KLUG�3KDVH��GHWDLOHG�VXUYH\� LQ�FULWLFDO� ORFDWLRQV��
WHVW�PDS� 
)RXUWK�3KDVH�� VHFXUH� OHJDF\�RI� WKH�SURMHFW��ZULWH�
XS�� PDS� SXEOLFDWLRQ�� PDNH� SKRWRV� DQG� VDPSOHV�
ZLGHO\�YLVLEOH��DQG�DUFKLYH�DV�QHHGHG� 

7KH�ZRUN�WR�GDWH�KDV�LQYROYHG�D�YHU\�ZLGH�QHWZRUN�
RI�SHRSOH�DQG�RUJDQLVDWLRQV��D�ORW�RI�WLPH�DQG�HIIRUW�
KDV�EHHQ�JHQHURXVO\�SODFHG�DW�P\�GLVSRVDO�WR�WKUDVK�
RXW� WKH� GHWDLOV�� ,� DP� GHHSO\� JUDWHIXO� WR� DOO� RI� WKHP�

DQG�ZLOO�DFNQRZOHGJH�DOO�WKH�LQGLYLGXDOV�ZKHQ�SXE�
OLFDWLRQ�FRQVWUDLQWV�DOORZ� 
 
5HIHUHQFHV 

-HQNLQV�0����������0DSSLQJ�WKH�.QLJKWRQ�6KHHW��(DUWK�
0DWWHUV��QR������S�� 

6XPPHUKD\HV�&�����������(DUWK�&OLPDWH�(YROXWLRQ�–�7KH�
3XOVH�RI�WKH�(DUWK��S�������:LOH\ 

'LPEHUOLQH�$�DQG�:RRGFRFN�1 ������� �7KH�VRXWKHDVW�
PDUJLQ�RI�WKH�:HQORFN�WXUELGLWH�V\VWHP�� *HRORJLFDO�
-RXUQDO��Y������SS���-�� 

7RUVYLN�7�DQG�&RFNV�5����������(DUWK�+LVWRU\�DQG�3DO�
DHRJHRJUDSK\���&DPEULGJH�8QLYHUVLW\�3UHVV 

:DWNLQV��5���������%HQWKLF�FRPPXQLW\�RUJDQLVDWLRQ�LQ�
WKH�/XGORZ�6HULHV�RI�WKH�:HOVK�%RUGHUODQG��%XOOHWLQ�RI�
WKH�%ULWLVK�0XVHXP�>1DWXUDO�+LVWRU\@��Y�����QR��� 

)LJXUH�����7\SLFDO�VFHQHU\�LQ�WKH�PDS�DUHD���7KLV�LV�WKH�
YLHZ� IURP� WKH� WRS� RI� :KLPEOH�� VKRZLQJ� W\SLFDO� VKDUS�
JUDGLHQWV� DQG� IODW� WRSV� RI� ORZ-O\LQJ� VWUDWD� LQ� UHODWLYHO\��
VRIW�URFN� 
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$EVWUDFW� 

) 520������WR�������WKH�VHTXHQFH�RI�%URZQVWRQHV�LQ�
+HUHIRUGVKLUH�ZDV�H[DPLQHG�LQ�LWV�VXQNHQ�ODQH�H[SR�

VXUHV�DQG�FRPSDUHG�ZLWK�WKH�%URZQVWRQHV�LQ�WKH�UHPDLQ�
GHU�RI�WKH�$QJOR-:HOVK�EDVLQ��6XEGLYLVLRQV�RI�WKH�6HQQL�
DQG� %URZQVWRQHV� )RUPDWLRQV� RI� WKH� DUHD� IURP� &DUPDU�
WKHQ�WR�&DUGLII�DQG�LQ�WKH�&OHH�+LOOV�ZHUH�DOVR�UHFRJQLVHG�
ZLWKLQ�WKH�+HUHIRUGVKLUH�%URZQVWRQHV�VHTXHQFH��%\�FRP�
SDULQJ�FRQJORPHUDWH�VHTXHQFHV�LQ�WKH�5RVV-RQ-:\H�DUHD�
ZLWK� VLPLODU� GHSRVLWV� QHDU� WKH� 6HQQL�%URZQVWRQHV� )RU�
PDWLRQ� ERXQGDU\� DFURVV� VRXWK�:DOHV� WR� 3HPEURNHVKLUH��
WKH� ORZHU�SDUW� RI� WKH�+HUHIRUGVKLUH�%URZQVWRQHV�� EHORZ�
WKH�ILUVW�DSSHDUDQFH�RI�H[RWLF�FRQJORPHUDWHV��LV�VHHQ�WR�EH�
HTXLYDOHQW� WR� WKH� 6HQQL� )RUPDWLRQ� RI� &DUPDUWKHQ� DQG�
%UHFRQVKLUH�� 7KH� VHTXHQFH� LQ� +HUHIRUGVKLUH�� IURP� WKH�
EDVH�RI�WKH�FRQJORPHUDWHV�XSZDUGV��WKXV�HTXDWHV�ZLWK�WKH�
%URZQVWRQHV�RI�VRXWK�:DOHV��7KH�WZR�+HUHIRUGVKLUH�FRQ�
JORPHUDWH�KRUL]RQV�WKDW�FDQ�EH�FRPSDUHG�ZLWK�FRQJORP�
HUDWH�KRUL]RQV�DFURVV�VRXWK�:DOHV�DUH�UHFRJQLVHG�LQ�3HP�
EURNHVKLUH�DQG�QDPHG�WKH�/DZUHQQ\�&OLII�)RUPDWLRQ�DQG�
WKH� 1HZ� 6KLSSLQJ� )RUPDWLRQ�� ,W� LV� UHFRPPHQGHG� WKDW�
WKHVH�WHUPV�EH�DSSOLHG�LQ�+HUHIRUGVKLUH�DV�LQ�WKH�UHPDLQ�
LQJ�RXWFURS�RI�WKHVH�URFNV�DFURVV�VRXWK�:DOHV� 
,QWURGXFWLRQ 
7KH�WHUP�µ%URZQVWRQHV¶�ZDV�FRLQHG�E\�6\PRQGV��������
DQG�DGRSWHG�E\�WKH�%ULWLVK�*HRORJLFDO�6XUYH\�IRU�WKH�VHG�
LPHQWV�IRUPLQJ�WKH�XSSHU�SDUW�RI�WKH�/RZHU�
2OG�5HG�6DQGVWRQH��$W�SUHVHQW�� WKH� WHUUHV�
WULDO� IDFLHV� RI� WKH� %URZQVWRQHV� )RUPDWLRQ�
IRUPV� WKH� KLJKHVW� GLYLVLRQ� RI� WKH� /RZHU�
'HYRQLDQ� –� WKH� 'DXJOHGGDX� *URXS� RI� WKH�
2OG�5HG�6DQGVWRQH��%DUFOD\�HW�DO���������,W�
KDV� DQ� DOPRVW� FRQWLQXRXV� RXWFURS� IURP�
/OHFKGZQL�� �NP� QRUWKHDVW� RI� .LGZHOO\� LQ�
&DUPDUWKHQVKLUH��DFURVV�%UHFRQVKLUH�WR�WKH�
%ODFN�0RXQWDLQV�RI�*ZHQW�DQG�WKHQ�VRXWK�
ZDUGV�DORQJ�WKH�HDVW�DQG�VRXWK-HDVW�FURS�RI�
WKH� VRXWK� :DOHV� &RDOILHOG� WR� WKH� 9DOH� RI�
*ODPRUJDQ�� ,Q� 3HPEURNHVKLUH�� WKH� HTXLYD�
OHQW�VHTXHQFH�WR�WKDW�RI�WKH�%URZQVWRQHV�LV�
GLYLGHG� LQWR� WZR�� WKH� /DZUHQQ\�&OLII� )RU�
PDWLRQ� DQG� WKH� VXFFHHGLQJ� 1HZ� 6KLSSLQJ�
)RUPDWLRQ�� 7KHVH� FDQ� EH� UHFRJQLVHG�
WKURXJKRXW� WKH� RXWFURS�� +RZHYHU�� HDVW� RI�
WKH� &DUUHJ� &HQQHQ� 'LVWXUEDQFH� DQRWKHU�
VHTXHQFH�RFFXUV�DERYH�WKH�ORFDO�HTXLYDOHQW�
RI� WKH� 1HZ� 6KLSSLQJ� )RUPDWLRQ�� ZKLFK� LV�
QRW� UHSUHVHQWHG� LQ� 3HPEURNHVKLUH�� GXH� WR�
RYHUVWHS� E\� WKH�$YRQLDQ�� ,W� LV� LQWHQGHG� WR�
FDOO� WKLV� DGGLWLRQDO� VHTXHQFH� WKH� %ODHQ�
+DIIHV�)RUPDWLRQ�DV�D�UHVXOW�RI�WKH�ZRUN�RI�
7RQEULGJH��������� 
$� ODUJH� H[SRVXUH� RI� %URZQVWRQHV� H[WHQGV�
IURP�/\GQH\�� LQ�*ORXFHVWHUVKLUH�� LQ� D�QDU�
URZ� EHOW� WR� /HD-XQGHU-3HQ\DUG� QHDU� 5RVV-
RQ-:\H� LQ� +HUHIRUGVKLUH� ZKHUH� LWV� H[SR�
VXUH� IRUPV� D� ODUJH� UHFWDQJXODU� DUHD�� � 7KLV�
DUHD� LV� ERXQGHG� E\� /HD�� %URFNKDPSWRQ�
+LOO�� *DUZD\� +LOO� DQG� &UDLJ� 6\I\GGLQ� LQ�
*ZHQW�DQG�WKH�YDOOH\�RI�WKH�0RQQRZ�5LYHU�

DW�0RQPRXWK�� ,W� WKHQ�H[WHQGV� LQ�D�VWULS� WR�&UDLJ-\-GRUWK�
VRXWK-ZHVW� RI� WKH� WRZQ�� 7R� WKH� VRXWK-ZHVW�� WKH� RXWFURS�
FRQWLQXHV� WR� &DW¶V� $VK� QHDU� 1HZSRUW� LQ� *ZHQW�� 7KLV�
%URZQVWRQHV� )RUPDWLRQ� LV� GRPLQDWHG� E\� PDURRQ� VDQG�
VWRQHV��ZLWK�PXFK� OHVV�VLJQLILFDQW�PXGVWRQHV�LQ�D�FRDUV�
HQLQJ-XSZDUG�VHTXHQFH��,W�LQFOXGHV�H[RWLF�SHEEOHV�LQ�WKH�
XSSHU�SDUWV�DQG�IRU�PDQ\�\HDUV�KDV�EHHQ�FRQVLGHUHG�XQ�
IRVVLOLIHURXV�� 
%HWZHHQ� WKH� µ%URZQVWRQHV¶� DQG� WKH� RYHUO\LQJ� %UHFRQ�
%HDFRQV�*URXS� OLHV� D�PDMRU� EUHDN� LQ� VHTXHQFH�� FRQVLG�
HUHG�WR�UHSUHVHQW�WKH�0LGGOH�'HYRQLDQ�$FDGLDQ�2URJHQ\� 
0DUVWRZ�DQG�5RVV-RQ-:\H�&RQJORPHUDWHV 
7KHUH�DUH�FRQJORPHUDWH�XQLWV� WKDW�FURS�RXW�LQ�WZR�EDQGV�
IURP� 0LWFKHOGHDQ�� WKURXJK� 5RVV� LWVHOI�� *RRGULFK�� DQG�
*DQHUHZ�WR�+DUGQRFN�&RXUW��QHDU�0RQPRXWK��ZKHUH�WKH\�
DUH� RYHU-VWHSSHG� E\� WKH�8SSHU�2OG�5HG�6DQGVWRQH��7KH�
XSSHU��RI�WKH�WZR�VHTXHQFHV��WKH�µ5RVV-RQ-:\H�FRQJORP�
HUDWH¶�ZDV�GHVFULEHG�LQ�WKH�5RVV-RQ-:\H�FOLII�VHFWLRQ�E\�
$OOHQ��$OOHQ�����D��DQG�WKH�0���DQG�WKH�$���5RVV�E\�
SDVV�URDG�FXWWLQJV�E\�$OOHQ�	�'LQHOH\�������� 
$FURVV�VRXWK�:DOHV�WKHUH�DUH�DOVR�WZR�EDQGV�RI�FRQJORP�
HUDWHV�DQG�SHEEO\-VDQGVWRQH�UHFRJQLVHG�IURP�3HPEURNH�
VKLUH�LQ�WKH�ZHVW�WR�MXVW�QRUWK�RI�3RQW\SRRO�LQ�*ZHQW��7KH�
ORZHU�RI� WKH� WZR�FRLQFLGHV�ZLWK� WKH�EDVH�RI� WKH�%URZQ�
VWRQHV� DFURVV� WKH� ZKROH� RXWFURS�� ,Q� 3HPEURNHVKLUH�� WKH�
WZR� FRQJORPHUDWH� VHTXHQFHV� DUH� WKH� ORZHU� –� /DZUHQQ\�

7ਧਤ�2ਫਣ�5ਤਣ�6ਠਭਣਲਲ਼ਮਭਤ�ਮਥ�6ਮ਴ਲ਼ਧ�+ਤ਱ਤਥਮ਱ਣਲਧਨ਱ਤ 
E\�-RKQ�'DYLHV��+RQRUDU\�5HVHDUFK�)HOORZ�RI�WKH�1DWLRQDO�0XVHXP�RI�:DOHV� 

DĂƉ�ĚƌĂǁŶ�ďǇ��ůĂŶ��ŽǁƌŝŶŐ 
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&OLII� )RUPDWLRQ�� DQG� WKH� XSSHU� –� 1HZ� 6KLSSLQJ� )RU�
PDWLRQ��,Q�&DUPDUWKHQVKLUH��WKH�ORZHU�IRUPDWLRQ�LV�QRW�VR�
VLJQLILFDQW�� EXW� WKH�XSSHU� FRQJORPHUDWH�KDV�EHHQ�NQRZQ�
YDULRXVO\� DV� WKH� 3HEEO\� %URZQVWRQHV�� RU� &DHUDV� &RQ�
JORPHUDWH�)RUPDWLRQ�� ,Q� WKH�%UHFRQ�%HDFRQV�� WKH� ORZHU�
XQLW� ZDV� PHQWLRQHG� E\� &DQWULOO� ������������ DQG� GH�
VFULEHG�E\�7RQEULGJH���������,Q�WKH�&OHH�+LOOV�RI�6KURS�
VKLUH�� WKH� /DZUHQQ\� &OLII� )RUPDWLRQ� FRQJORPHUDWH� ZDV�
NQRZQ�ORFDOO\�DV�WKH�0RQNH\¶V�)ROG�&RQJORPHUDWH��%DOO�
	� 'LQHOH\� ������� DQG� $OOHQ� �����D���� 7KH� HTXDWLRQ� RI�
WKH� WZR� FRQJORPHUDWH� VHTXHQFHV� RI� +HUHIRUGVKLUH� ZLWK�
WKRVH�RI�WKH�UHPDLQLQJ�VRXWK�:DOHV�RXWFURSV�ZRXOG�VXJ�
JHVW� WKDW� WKH� +HUHIRUGVKLUH� %URZQVWRQHV� EHORZ� WKHVH�
VKRXOG�EH�HTXDWHG�ZLWK�WKH�6HQQL�)RUPDWLRQ�LQ�:DOHV�� 
7KH�EDVLQ�RI�VHGLPHQWDWLRQ�RI�WKH�+HUHIRUGVKLUH�%URZQ�
VWRQHV� LV� GHPDUFDWHG� WR� WKH� QRUWK-ZHVW� E\� WKH� 9DOH� RI�
1HDWK� 'LVWXUEDQFH� DQG� RQ� WKH� VRXWK-ZHVW� E\� D� OLQHDU�
VWUXFWXUH� WKDW� FRQWLQXHV� WKH� OLQH� RI� WKH� &OHDUZHOO� )DXOW��
ZKLFK� IRUPHG� WKH� VRXWK-ZHVWHUQ� ERXQGDU\� RI� WKH�)RUHVW�
RI�'HDQ�&RDOILHOG� WR�&UDLJ-\-GRUWK� QHDU�0RQPRXWK� DQG�
WKH� 0RQQRZ� IURP� WKHUH� WR� 3RQWULODV�� )XUWKHU� VRXWK� D�
ULGJH� ZLWKLQ� WKLV� EDVLQ� ZDV� IRUPHG� E\� WKH� µ/RZHU� 8VN�

9DOOH\�/LQHDPHQW¶� �*D\HU�5�� SHUV� FRP� DQG� EHORZ�� DQG�
WKH� VHTXHQFH�KDV�EHHQ�GLVUXSWHG�E\�1(-6:�IDXOWV��7KLV�
OLQHDWLRQ� IRUPV� WKH� FROV� EHWZHHQ� 0RQPRXWK� DQG�
*RRGULFK��DQG� WKH�:\H�YDOOH\� WR�5RVV-RQ-:\H�� WRZDUGV�
WKH� VRXWK�HQG�RI� WKH�:RROKRSH� LQOLHU��7KH� HDVWHUQ�EDVLQ�
PDUJLQ� LV� WKH� :RROKRSH� WR� 0D\� +LOO� VWHHS� VWUXFWXUH��
6RXWK-HDVWZDUGV�IURP�WKH�8VN�9DOOH\�/LQHDPHQW�WKH�ED�
VLQ�H[WHQGV�IURP�5RVV-RQ-:\H�WR�%ODNHQH\�DQG�/\GQH\� 
7KH�+HUHIRUGVKLUH�%URZQVWRQHV�EHORZ�WKH�/DZUHQQ\�
&OLII�)RUPDWLRQ�F�I��7KH�6HQQL�)RUPDWLRQ� 
7KH� 6HQQL� )RUPDWLRQ� LV� UHSUHVHQWHG� E\� ILQLQJ-XSZDUG�
F\FOHV� RI� GXQH-EHGGHG� PDURRQ�� UHGGLVK� WR� ROLYH-JUHHQ�
VDQGVWRQHV�ZLWK�VRPH�FDOFUHWH�LQWUDIRUPDWLRQDO�FRQJORP�
HUDWHV�DW� WKHLU�EDVHV��SDVVLQJ�XS�LQWR�VLOWVWRQHV�DQG�PXG�
VWRQHV��&RPPRQO\��WKH�PDVVLYH�DQG�WURXJK-FURVV-EHGGHG�
VDQGVWRQHV� DUH� ORDGHG� LQWR� XQGHUO\LQJ� PXGVWRQHV� DQG�

LQFOXGH� GLVFRLG� FODVWV� RI�PXGVWRQH� XS� WR� �FP� [� �FP� LQ�
WKH�EDVH��7KH�PDVVLYH�DQG�SDUDOOHO-EHGGHG��PDURRQ�VDQG�
VWRQHV� �LQ� XS� WR� �P-WKLFN� XQLWV�� DOVR� LQFOXGH� RFFDVLRQDO�
EDQGV� RI� URXQGHG� PXGVWRQH� FODVWV� XS� WR� �FP� GLDPHWHU�
DQG�ODUJH��XS�WR���FP��EORFNV�RI�UHG�VLOW\�PXGVWRQH��VLP�
LODU�WR�WKH�6HQQL�)RUPDWLRQ�IXUWKHU�ZHVW��EXW�H[RWLF�SHE�
EOHV�DUH�DEVHQW��7KHVH�SDVV�XS�LQWR�IODJV��SDUDOOHO-EHGGHG�
ILQH�VDQGVWRQHV��VLOWVWRQHV�DQG�PXGVWRQHV�ZLWK�RFFDVLRQDO�
QRGXODU� FDOFUHWHV� DW� WKH� WRS��*UHHQLVK� VDQGVWRQHV�ZKLFK�
DUH�ORZHU�LQ�WKH�VHTXHQFH�SDVV�XS�LQWR�WKH�PDURRQ�SDUW�RI�
WKH�VXFFHVVLRQ��7KXV��DSDUW�IURP�WKHLU�FRORXU��WKHVH�XQLWV�
PDWFK�WKH�6HQQL�)RUPDWLRQ�LQ�WKH�EDVLQV�WR�WKH�ZHVW��7KH�
ZKROH�RI� WKH� H[SRVXUH� LQ� WKH�:\H�JRUJH� VRXWK�RI�0RQ�
PRXWK� UHSUHVHQWV� WKH�6HQQL�)RUPDWLRQ�� WKH� UHPDLQGHU�RI�
WKH� &RVKHVWRQ� 6XEJURXS� VHTXHQFH� KDYLQJ� EHHQ� RYHU�
VWHSSHG�IURP�WKH�HDVW�E\�WKH�%UHFRQ�%HDFRQV�*URXS��%H�
WZHHQ� WKH�HDVW�VLGH�RI�WKH�:\H�YDOOH\�DQG�&UDLJ-\-GRUWK�
�62�������� WKH� ZKROH� RI� WKH� 6HQQL� )RUPDWLRQ� LV� DOVR�
RYHUVWHSSHG�E\�WKH�%UHFRQ�%HDFRQV�*URXS�� 
,Q�D�VHSDUDWH�DUHD�HDVW�RI�WKH�:LJSRRO�6\QFOLQH��WKH�6HQQL�
)RUPDWLRQ�IRUPV�%UHDNKHDUW�+LOO�ZKHUH�VHYHUDO�F\FOHV�RI�
PDVVLYH�WR�IODJJ\�VDQGVWRQHV�RFFXU�SDVVLQJ�XS�LQWR�PXG�
VWRQHV� ZLWK� FDOFUHWHV�� 7KH� VHTXHQFH� LV� DOVR� VHHQ� LQ� WKH�
6RXGOH\�YDOOH\�RQ�D�GHWDFKHG�SDUW�RI�WKH�ULGJH�IRUPHG�E\�

WKH�RYHUO\LQJ�/DZUHQQ\�&OLII�)RUPDWLRQ� 
7KH�IRUPDWLRQ�LQFOXGHV�ILVK�UHPDLQV�RI�WKH�3WHUDVSLG�5KL�
QRSWHUDVSLV� GXQHQVLV� �:HOFK� 	� 7URWWHU� ��������� ZKLFK�
EHORQJV� WR� WKH� VSHFLHV� GHVFULEHG� LQ� WKH� /O\Q-\-)DQ� DQG�
$EHUJDYHQQ\� %DVLQV� IURP� WKH� XSSHU� SDUW� RI� WKH� 6HQQL�
)RUPDWLRQ�� )UDJPHQWV� RI� SODQW� PDWHULDO� KDYH� DOVR� EHHQ�
UHFRJQLVHG� LQ� WKLV� VHTXHQFH� VLPLODU� WR� WKH� 6HQQL� )RU�
PDWLRQ� PDLQ� RXWFURS�� %\� FRQWUDVW�� WKH� %URZQVWRQHV�
DERYH�WKH�FRQJORPHUDWHV�DFURVV�WKH�ZKROH�256�RXWFURS��
VR�IDU��KDYH�\LHOGHG�RQO\�WUDFH�IRVVLOV�� 
7KH� /DZUHQQ\� &OLII� )RUPDWLRQ� RYHUO\LQJ� WKH� 6HQQL�
)RUPDWLRQ� 
7KH�EDVH�RI�WKH�/DZUHQQ\�&OLII�)RUPDWLRQ�FDQ�EH�UHFRJ�
QLVHG� E\� WKH� ILUVW� DSSHDUDQFH� RI� H[RWLF� FODVWV� LQ� WKH� VH�
TXHQFH�� ,W�ZDV� GHVFULEHG� E\�$OOHQ�	�'LQHOH\� ������� LQ�
WKH� 0��� URDG� VHFWLRQ� ZKHUH� FRQJORPHUDWHV� VKRZ� VFDW�
WHUHG� H[RWLF� SHEEOHV� RI� YHLQ-TXDUW]�� DFLG� ODYDV�� DVVRUWHG�
VDQGVWRQHV�� JUH\ZDFNHV� DQG� WXIIV�� 7KH� HDUOLHVW� DSSHDU�

)LJXUH�����7KH�6HQQL�)RUPDWLRQ�DW�)LGGOHU¶V�(OERZ�
�62������� 

)LJXUH�����&DOORZ�+LOO��QHDU�%XFNKROW��FDSSHG�E\�URFNV�RI�
WKH�6HQQL�)RUPDWLRQ� 
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VLPLODU� WR� WKH�1HZ�6KLSSLQJ�)RUPDWLRQ� RI� WKH�5RVV-RQ-
:\H�FOLII�VHFWLRQ��$OOHQ�����D���$OOHQ�	�'LQHOH\��������
SXEOLVKHG�D�WDEXODWHG�VHFWLRQ�LQGLFDWLQJ�D�FRDUVHQLQJ�XS�
ZDUG� VHTXHQFH��0DQ\� EHGV� DUH� FRQJORPHUDWLF�� ZLWK� QX�
PHURXV�H[RWLF�SHEEOHV�DQG�FREEOHV�DV�ZHOO�DV�LQWUDIRUPD�
WLRQDO�PXGVWRQH�FODVWV��VRPH�ERXOGHU-VL]HG�� 
0DQ\� VXQNHQ� ODQHV� H[SRVH� VHFWLRQV�� HQDEOLQJ� WKH� 6HQQL�
)RUPDWLRQ�-�/DZUHQQ\�&OLII�)RUPDWLRQ�ERXQGDU\��ZKHUH�
H[RWLF� SHEEOHV� ILUVW� DSSHDU�� WR� EH� WUDFHG� DFURVV� FRXQWU\��
�)LJV���DQG����7KXV��WKH�EDVH�RI�WKH�/DZUHQQ\�&OLII�)RU�
PDWLRQ� LV� QRZ� UHFRJQLVDEOH�� IURP� WKH�0����ZHVW� RI� WKH�
$��� WR� :\DVWRQH� /H\V� �62�������� QHDU� :KLWFKXUFK��
DQG�HDVWZDUGV�DORQJ�WKH�HDVWHUQ�OLPE�RI�WKH�:LJSRRO�6\Q�
FOLQH�WR�WKH�%ODNHQH\�DUHD�RI�*ORXFHVWHUVKLUH� 
7KH�RXWFURS�ZHVW�RI�WKH�0���VHFWLRQ 
)URP� WKH� PRWRUZD\� VHFWLRQ�� WKH� /DZUHQQ\� &OLII� )RU�
PDWLRQ�IRUPV�VOLJKW� ULGJHV�WR�WKH�QRUWK-ZHVW�RI�WKH�$����
7KHVH�EHFRPH�PRUH�VLJQLILFDQW�DV�WKH�GLS�LQFUHDVHV�LQ�WKH�
8VN� 9DOOH\� 'LVWXUEDQFH� WRZDUGV� :\DVWRQH� /H\V�
�62��������� ,Q� DOO� WKH� RXWFURSV�� WKH� SHEEO\� VDQGVWRQHV�
DUH� FRQWLQXHG� WR� WKH�:\H��$FURVV� WKH� ULYHU�� D�PDWFKLQJ�
ULGJH� DSSHDUV� WR� FRQYHUJH�ZLWK� WKH� RXWFURS� RI� WKH� EDVDO�
%UHFRQ�%HDFRQV�*URXS��WKXV�VKRZLQJ�DQ�DQJXODU�XQFRQ�
IRUPLW\�EHORZ�WKH�:HUQ�:DWNLQ�)RUPDWLRQ� 
2XWFURSV�DORQJ�WKH�HDVW�VLGH�RI�WKH�)RUHVW�RI�'HDQ 
7KH� HVFDUSPHQW� IRUPV� SDUW� RI� WKH� VWHHS� VRXWK-ZHVWHUO\�
OLPE� RI� WKH�:RROKRSH� 3HULFOLQH�� DQG� WKHQ� FRQWLQXHV� WR�

FURS�RXW�RQ�WKH�GLS�VORSH�RI�WKH�ULGJHV�DV�IDU�DV�WKH�ZHVW�

VLGH�RI�%UHDNKHDUW�+LOO�QHDU�0LWFKHOGHDQ�DQG�RQZDUGV�WR�
%ODNHQH\��7KRXJK�WKH�WRSRJUDSKLFDO�IHDWXUH�UHSUHVHQWLQJ�
WKH� RXWFURS� RI� WKH� IRUPDWLRQ� LV� FRQWLQXRXV�� RXWFURS� LV�
SRRU�� 
0DVVLYH�� FURVV-EHGGHG� DQG� SDUDOOHO-EHGGHG� VDQGVWRQHV�
DSSHDU�WR�RFFDVLRQDOO\�LQFOXGH�VRPH�WKLQ�VWULQJHUV�RI�H[�
RWLF�FODVWV�XS� WR����FP�GLDPHWHU�DQG�PD\�OLH�KLJK� LQ�WKH�
VHTXHQFH� DQG� LQ� DQRWKHU� VHFWLRQ� XS� WR� �P� RI� PDURRQ�
FURVV-EHGGHG�VDQGVWRQH�RFFXUV��ZLWK�URXQGHG�TXDUW]�DQG�
URFN�FODVWV��FP�[����FP� 
7KH�%U\Q�0HO\Q�0HPEHU 
2YHUO\LQJ�WKH�/DZUHQQ\�&OLII�)RUPDWLRQ�LV�D�WKLFN�PXG�
VWRQH-GRPLQDWHG� VHTXHQFH�� WKH� %U\Q�0HO\Q�0HPEHU� �D�
WHUP� LQWURGXFHG� LQ� WKH� %UHFRQ� %HDFRQV� VHFWLRQV��� 7KLV�
IRUPV�WKH�IORRG-SODLQ�RI�WKH�5LYHU�:\H�EHWZHHQ�5RVV-RQ-
:\H�DQG�*RRGULFK�DQG�FDUULHV�WKH�$���URDG��(DVW�RI�WKH�
)RUHVW� RI� 'HDQ�� WKH� PXGVWRQH� LV� ORFDWHG� LQ� WKH� YDOOH\V�
WKURXJK�/HD�DQG�EHWZHHQ�0LWFKHOGHDQ� WR�/LWWOHGHDQ�DQG�
WKH�6RXGOH\�9DOOH\��7KH�OLWKRORJ\�LQFOXGHV�PDURRQ�PXG�
G\�VDQGVWRQHV�DQG�D�FRQJORPHUDWH�RI�ODUJH�PDURRQ�PXG�
VWRQH�FODVWV� 
1HZ�6KLSSLQJ�)RUPDWLRQ 
7KH� %U\Q� 0HO\Q� 0HPEHU� LV� IROORZHG� E\� WKH� SUR[LPDO�
FKDQQHO-FRQJORPHUDWHV� DQG� SHEEO\� VDQGVWRQHV� RI� WKH�
1HZ�6KLSSLQJ�)RUPDWLRQ��VHHQ�LQ�WKH�FOLII�VHFWLRQ�DERYH�
WKH�URDG�XS�LQWR�5RVV-RQ-:\H�IURP�WKH�ULYHU��62�������
WR�62���������$OOHQ��������)LJ�����7KHVH�LQFOXGH�WURXJK�
FURVV-EHGGHG� VDQGVWRQHV� LQ� WKH� ORZHU� SDUW� DQG� SODQDU�
FURVV-EHGGHG� FRDUVH� VDQGVWRQHV� LQ� WKH� XSSHU� SDUW�� ZLWK�
TXDUW]� DQG� URFN� SHEEOHV� LQ� FRQJORPHUDWH� DQG� SHEEO\�
FRDUVH�VDQGVWRQH�ZHGJHV��'LVWLQFWLYH�EDQGV�RI�ULSSHG-XS��
DQJXODU� PXGVWRQH� FODVWV� DUH� SUHVHQW�� ZKLFK� DSSHDU� WR�
KDYH� EHORQJHG� WR� D� VLQJOH� GLVUXSWHG� EHG�� $OOHQ� �������
GHVFULEHG� D� FRPSOHWH� VXLWH� RI� H[RWLF� SHEEOHV� IURP� WKLV�
ORFDOLW\��LQFOXGLQJ�URFN�FODVWV�LGHQWLILDEOH�ZLWK�YROFDQLFV��
DQG�JUH\ZDFNHV�WKDW�RFFXU�LQ�WKH�&DPEULDQ�0RXQWDLQV�RI�
PLG-�DQG�QRUWK�:DOHV��7KH�VHTXHQFH�LV�YHU\�VLPLODU�WR�WKH�
RWKHU� SUR[LPDO� DUHDV� RI� WKH� 1HZ� 6KLSSLQJ� )RUPDWLRQ�
DFURVV�VRXWK�:DOHV�WR�3HPEURNHVKLUH� 
:HVWZDUGV� IURP� 5RVV-RQ-:\H� FOLII�� WKH� 1HZ� 6KLSSLQJ�
)RUPDWLRQ� VHTXHQFH�� LQFOXGLQJ� VFDWWHUHG� SHEEOHV� RI�
TXDUW]� DQG� URFN� FODVWV�� FRQWLQXHV� WR� *RRGULFK� &DVWOH�
0RDW�� +HUH� LW� VKRZV� SHEEO\� FURVV-EHGGHG� FRDUVH� VDQG�
VWRQHV�ZLWK� URXQGHG�TXDUW]�� DQG� URFN�FODVWV�RFFXUULQJ� LQ�

)LJXUH�����7KH�/DZUHQQ\�&OLII�)RUPDWLRQ�DW�WKH�VXQNHQ�
URDG�MXQFWLRQ�QHDU�%UDPSWRQ�$EERWV��62������� 

)LJXUH�����&RQJORPHUDWH�RI�WKH�/DZUHQQ\�&OLII�)RUPDWLRQ 
)LJXUH�����7KH�1HZ�6KLSSLQJ�)RUPDWLRQ��5RVV-RQ-:\H�
&RQJORPHUDWH��LQ�WKH�FOLII�LQ�:LOWRQ�5RDG��5RVV-RQ-:\H 
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WKH� EDVH� RI� FKDQQHOV�� 7KHVH� OLWKRORJLHV� FRQWLQXH� ZHVW�
ZDUGV� EXW� DUH� WUXQFDWHG� E\� WKH�:HUQ�:DWNLQ�)RUPDWLRQ�
RI�WKH�%UHFRQ�%HDFRQV�*URXS�>8SSHU�256@�RQ�WKH�ORZHU�
VORSHV�RI�*UHDW�'RZDUG��(DVW�RI� WKH�5RVV-RQ-:\H�FOLII��
SHEEO\� EHGV� ZLWK� URXQGHG�� H[RWLF� SHEEOHV� XS� WR� ���FP�
VKRZLQJ�SODQDU�FURVV-EHGGHG�YHU\�FRDUVH�VDQGVWRQHV�ZLWK�
H[RWLF�� TXDUW]� DQG� URFN�FODVWV� FRQWLQXH� WKURXJK�:HVWRQ-
XQGHU-3HQ\DUG�DQG�IRUP�D�ULGJH�H[WHQGLQJ�VRXWKZDUGV�WR�
0LWFKHOGHDQ� DQG� EH\RQG� WRZDUGV� %ODNHQH\�� ,W� DSSHDUV�
DOVR� WR� IRUP� D� VLPLODU� ULGJH� VRXWKZDUGV� LQWR� %ODNHQH\�
+LOO�DQG�9LQH\�+LOO��62�������� 
,Q�ERWK�GLUHFWLRQV��IURP�WKH�SUR[LPDO�VHTXHQFH�IURP�5RVV
-RQ-:\H� WR� *RRGULFK�� WKH� FRQJORPHUDWHV� SDVV� ODWHUDOO\�
LQWR� SHEEO\� VDQGVWRQHV� DQG� WKH� SHEEOHV� WHQG� WR� EHFRPH�
VPDOOHU�DQG�PRUH�VFDWWHUHG��/LNH�WKH�/DZUHQQ\�&OLII�)RU�
PDWLRQ��WKH\�DUH�RYHUVWHSSHG�E\�WKH�RYHUO\LQJ�:HUQ�:DW�
NLQ�)RUPDWLRQ� 
7KH�:DOIRUG�0XGVWRQH�0HPEHU 
,Q�WKH�DUHD�VRXWK-HDVW�RI�WKH�HVFDUSPHQW�IRUPLQJ�WKH�ULYHU�
FOLII� DW� 5RVV-RQ-:\H� LV� DQRWKHU� H[WHQVLYH� SODWIRUP�� EH�
IRUH� WKH�FKDQJH�RI�VORSH�DW� WKH�EDVH�RI� WKH�%ODHQ�+DIIHV�
)RUPDWLRQ�HVFDUSPHQW�RI�&KDVH�:RRG�DQG�3HQ\DUG�+LOOV��
�)LJ����� 7KLV� LV� FHUWDLQO\� DQRWKHU� WKLFN�� PXGVWRQH-
GRPLQDWHG� VHTXHQFH�� ,W� VWUHWFKHV� IURP� WKH� YLFLQLW\� RI�
:DOIRUG�� LQ� WKH� ZHVW�� WRZDUGV� 0LWFKHOGHDQ� LQ� WKH� HDVW��
DQG� FRXOG� EH� QDPHG� WKH�:DOIRUG�0XGVWRQH�0HPEHU�� ,W�
PD\�DOVR�PDWFK�WKH�WKLFN�PXGVWRQH�VHTXHQFH�HDVW�RI�1HZ�
0LOO��67��������WR�VRXWK-ZHVW�RI�/DQJVWRQH�LQ�WKH�*DHU�
)DZU� %DVLQ�� 7KLV� PXGVWRQH� DSSHDUV� WR� EH� RYHUVWHSSHG�
ZHVWZDUGV�IURP�:DOIRUG�EHIRUH�.HUQH�%ULGJH�EXW�LV�FRQ�
WLQXRXV� DORQJ� WKH� HDVW� VLGH� RI� WKH� )RUHVW� RI�'HDQ�&RDO�
ILHOG� 
%ODHQ�+DIIHV�)RUPDWLRQ 
7KLV� IRUPDWLRQ� JLYHV� ULVH� WR� WKH� VWHHS� HVFDUSPHQW�ZHVW�
ZDUG� IURP�&KDVH�+LOO� WR�.HUQH�%ULGJH� DQG�&RSSHW�+LOO�
WRZDUGV�6\PRQGV�<DW�ZKHUH�LW�LV��DSSDUHQWO\��FRPSOHWHO\�
RYHUVWHSSHG� E\� WKH� %UHFRQ� %HDFRQV� *URXS�� (DVWZDUGV�

IURP�&KDVH�+LOO�DQG�3HQ\DUG�+LOO��WKH�HVFDUSPHQW�FRQWLQ�
XHV� DURXQG� WKH� VRXWKHUO\-SOXQJLQJ� 0XFK� 0DUFOH� µ%R[¶�
DQWLFOLQH��LQWR�WKH�:LJSRRO�6\QFOLQH�DQG�WKHQFH�IRUPV�WKH�
ZKROH� RI� WKH� HDVW� FURS� RI� WKH� )RUHVW� RI� 'HDQ� EDVLQ� WR�
%ODNHQH\�DQG�/\GQH\� LQ� WKH�VRXWK��7KH�URFNV�FRQVLVW�RI�
VKHHW-IORRG�VDQGVWRQH-PXGVWRQH�F\FOHV��ZKLFK�DUH�VLPLODU�
WR�WKH�XSSHU�SDUW�RI�WKH�&RVKHVWRQ�6XEJURXS�RI�WKH�ZKROH�
RI�WKH�:HOVK�RXWFURSV��7RQEULGJH������� 
%UHFRQ�%HDFRQV�*URXS�–�+XQWVKDP�+LOO�&RQJORPHU�

DWH�)RUPDWLRQ 
7KH�%ODHQ�+DIIHV� )RUPDWLRQ� LV� XQFRQIRUPDEO\� RYHUODLQ�
E\�+XQWVKDP�+LOO�&RQJORPHUDWH�)RUPDWLRQ�FRQJORPHUDWH�
DQG� VDQGVWRQHV� RI� WKH� %UHFRQ� %HDFRQV� *URXS�� 7UDFHG�
DFURVV�WKH�WRWDO�RXWFURS��RYHUVWHS�FDQ�EH�VHHQ�IURP�HDVW�WR�
ZHVW��IURP�&KDVH�:RRG�WR�&UDLJ-\-'RUWK��VRXWK-ZHVW�RI�
0RQPRXWK��EXW�WKHUH�LV�RQO\�D�VOLJKW�FKDQJH�RI�DQJOH�DQG�
GLUHFWLRQ�RI�GLS��%HWZHHQ�&KDVH�:RRG�DQG�.HUQH�%ULGJH��
WKH� +XQWVKDP� +LOO� &RQJORPHUDWH� )RUPDWLRQ� RYHUVWHSV�
ILUVW� WKH� %ODHQ�+DIIHV�0HPEHU� DQG� WKHQ� WKH� XQGHUO\LQJ�
:DOIRUG�0XGVWRQH�0HPEHU��WR�UHVW�RQ�WKH�1HZ�6KLSSLQJ�
)RUPDWLRQ�� %HWZHHQ� .HUQH� %ULGJH� DQG�:\DVWRQH� /H\V�
WKH�1HZ�6KLSSLQJ� )RUPDWLRQ� LV� FRPSOHWHO\� RYHUVWHSSHG�
DQG� VRXWK-ZHVW� RI� WKHUH�� WKH� %U\Q� 0HO\Q� 0HPEHU� DQG�
WKHQ� WKH� /DZUHQQ\� &OLII� )RUPDWLRQ� DUH� VLPLODUO\� RYHU�
VWHSSHG�� %\� WKH� HDVW� VLGH� RI� WKH� :\H� YDOOH\�� WKH�
+XQWVKDP�+LOO�&RQJORPHUDWH�)RUPDWLRQ�UHVWV�RQ�WKH�6HQ�
QL�)RUPDWLRQ��DQG�E\�&UDJ-\-GRUWK��ZHVW�RI�0RQPRXWK�–�
WKH�ZHVWHUQ�PDUJLQ�RI�WKH�EDVLQ�–�WKH�ZKROH�RI�WKH�&RVK�
HVWRQ� 6XEJURXS� LV� RYHUVWHSSHG� DQG� WKH� +XQWVKDP� +LOO�
&RQJORPHUDWH� )RUPDWLRQ� UHVWV� RQ� WKH� 5DW� ,VODQG� 0XG�
VWRQH�0HPEHU� 
&RQFOXVLRQ 
7KH�+HUHIRUGVKLUH�%URZQVWRQHV�FDQ�WKXV�EH�GLYLGHG�LQWR�
VHYHUDO�PDSSDEOH�XQLWV��WKH�ORZHU�KDOI�EHLQJ�HTXDWHG�ZLWK�
WKH�6HQQL�)RUPDWLRQ�RI�VRXWK�:DOHV��7KH�ILUVW�DSSHDUDQFH�
RI� FRDUVH� VDQGVWRQHV� DQG�FRQJORPHUDWHV� LQFOXGLQJ�FODVWV�
GHULYHG� IURP� WKH� ULVLQJ� &DOHGRQLDQ� PRXQWDLQV� RI� PLG-
:DOHV� FRLQFLGHV� ZLWK� WKH� 6HQQL� )RUPDWLRQ� –�
µ%URZQVWRQHV¶� )RUPDWLRQ� ERXQGDU\� RI� VRXWK� :DOHV�� ,Q�
+HUHIRUGVKLUH�� DV� DFURVV� VRXWK�:DOHV�� LW� LV� QRZ�SRVVLEOH�
WR�UHSODFH�WKH�WHUP�%URZQVWRQHV�ZLWK�ILYH�)RUPDWLRQV� 

 %ODHQ�+DIIHV�)RUPDWLRQ 
 :DOIRUG�0XGVWRQH�0HPEHU 
 1HZ�6KLSSLQJ�)RUPDWLRQ 
 %U\Q�0HO\Q�0HPEHU 
 /DZUHQQ\�&OLII�)RUPDWLRQ 

7KHVH� IRUPDWLRQV� KDYH� OLPLWHG� SDODH�
RQWRORJLFDO� FKDUDFWHULVWLFV�� GLIIHUHQW�
OLWKRORJLFDO�FKDUDFWHULVWLFV�DQG�DUH�H[�
SUHVVHG� LQ� WKH� WRSRJUDSK\� E\� VWHHS�
HVFDUSPHQWV�DQG�ORZ-O\LQJ�WURXJKV�� 
5HIHUHQFHV 
$//(1��-5/�������6RXUFH�URFNV�RI�WKH�
/RZHU�2OG�5HG�6DQGVWRQH��([RWLF�3HEEOHV�
IURP�WKH�%URZQVWRQHV��5RVV-RQ-:\H��+HU�
HIRUG�DQG�:RUFHVWHU��3URFHHGLQJV�RI�WKH�
*HRORJLVWV¶�$VVRFLDWLRQ������QR����SS���-
��� 
$//(1��-5/�	�',1(/(<��'/�������7KH�
VXFFHVVLRQ�RI�WKH�/RZHU�2OG�5HG�6DQG�
VWRQH��6LOXUR-'HYRQLDQ��DORQJ�WKH�5RVV-
7HZNHVEXU\�6SXU�0RWRUZD\��0�����+HUH�
IRUG�DQG�:RUFHVWHU��*HRORJLFDO�-RXUQDO��

����SS�-�� 
$//(1��-5/�������3HWURORJ\��2ULJLQ�DQG�'HSRVLWLRQ�RI�WKH�
+LJKHVW�/RZHU�2OG�5HG�6DQGVWRQH�RI�6KURSVKLUH��-RXUQDO�RI�
6HGLPHQWDU\�3HWURORJ\������SS���-�� 
%$//��+:�	�',1(/(<��'/�������7KH�2OG�5HG�6DQGVWRQH�RI�
%URZQ�&OHH�+LOO�DQG�WKH�$GMDFHQW�$UHD��%XOOHWLQ�RI�WKH�%ULWLVK�
0XVHXP��1DWXUDO�+LVWRU\��*HRORJ\��/RQGRQ�����SS���-��� 
%$5&/$<��:-��'$9,(6��-5��+,//,(5��5'�	�:$7(56��
5$��������/LWKRVWUDWLJUDSK\�RI�WKH�2OG�5HG�6DQGVWRQH�VXFFHV�
VLRQV�RI�WKH�$QJOR-:HOVK�%DVLQ��%ULWLVK�*HRORJLFDO�6XUYH\�5H�
VHDUFK�5HSRUW��55����������SS 

)LJXUH�����:DOIRUG�DQG�5RVV-RQ-:\H 
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6<021'6��:6�������5HFRUGV�RI�WKH�5RFNV��/RQGRQ�����SS 
781%5,'*(��,3�������2OG�5HG�6DQGVWRQH�VHGLPHQWDWLRQ�-�DQ�H[DPSOH�IURP�WKH�%URZQVWRQHV��KLJKHVW�/RZHU�2OG�5HG�6DQG�
VWRQH��RI�VRXWK�FHQWUDO�:DOHV���*HRORJLFDO�-RXUQDO������SS���-��� 
:(/&+��)%$�	�75277(5��)0�������*HRORJ\�RI�WKH�&RXQWU\�DURXQG�0RQPRXWK�DQG�&KHSVWRZ��0HPRLU�RI�WKH�*HRORJLFDO�
6XUYH\�RI�*UHDW�%ULWDLQ��+�0�6�2��/RQGRQ�����SS 
ZĞǀŝƐĞĚ�ůŝƚŚŽƐƚƌĂƟŐƌĂƉŚŝĐ�ƚĂďůĞ͕�ŵŽĚŝĮĞĚ�ĨƌŽŵ��ĂƌĐůĂǇ�Ğƚ�Ăů͘�;ϮϬϭϰͿ͘��;EŽƚĞ�ƚŚĂƚ�ƚŚĞ�ƚĞƌŵŝŶŽůŽŐǇ�ƐŚŽǁŶ�ŚĞƌĞ�ŝƐ�ŶŽƚ�
ƚŚĂƚ�ĨŽƌŵĂůůǇ�ĂĚŽƉƚĞĚ�ďǇ�ƚŚĞ��'^�Ăƚ�ƉƌĞƐĞŶƚ͘�dŚĞ�ĐƵƌƌĞŶƚ�ĨŽƌŵĂů�ŶĂŵĞƐ�ĂƌĞ�ƚŚŽƐĞ�ŝŶ�ƚŚĞ��ĂƌĐůĂǇ�Ğƚ�Ăů͘�ƌĞƉŽƌƚ͘Ϳ 

WĞŵďƌŽŬĞƐŚŝƌĞ�ƚŽ�
�ůĂŬĞŶĞǇ 

EĞǁ�ƚĞƌŵƐ KůĚ�dĞƌŵƐ 

�ƌĞĐŽŶ�
�ĞĂĐŽŶƐ�
'ƌŽƵƉ 

WŽƌƟƐŚĞĂĚ�
^ƵďŐƌŽƵƉ 

'ǁĞƌŶ�'ŽĨĂů�&ŽƌŵĂƟŽŶ   dŝŶƚĞƌŶ�^ĂŶĚƐƚŽŶĞ 

�ƌĂŝŐ-Ǉ-Đǁŵ�&ŽƌŵĂƟŽŶ   

tĞƌŶ�tĂƚŬŝŶ�&ŽƌŵĂƟŽŶ YƵĂƌƚǌ�^ĂŶĚƐƚŽŶĞƐ 
,ƵŶƚƐŚĂŵ�,ŝůů�
�ŽŶŐůŽŵĞƌĂƚĞ�&ŽƌŵĂƟŽŶ 

  WĞŶ-Ǉ-ĨĂŶ�&ŽƌŵĂƟŽŶ WůĂƚĞĂƵ��ĞĚƐ   

�ĂƵŐůĞĚĚĂƵ�
'ƌŽƵƉ 

�ŽƐŚĞƐƚŽŶ�
^ƵďŐƌŽƵƉ 

�ůĂĞŶ�,ĂīĞƐ�&ŽƌŵĂƟŽŶ�΀:,� 

�ƌŽǁŶƐƚŽŶĞƐ 

  

tĂůĨŽƌĚ�DƵĚƐƚŽŶĞ�DĞŵďĞƌ�΀:,�΁   

EĞǁ�^ŚŝƉƉŝŶŐ�&ŽƌŵĂƟŽŶ 
;�ĂĞƌĂƐ��ŽŶŐůŽŵĞƌĂƚĞ 
�DĞŵďĞƌ 
�����с�WĞďďůǇ��ƌŽǁŶƐƚŽŶĞƐͿ 

�ƌǇŶ�DĞŶǇŶ�DƵĚƐƚŽŶĞ�DĞŵďĞƌ�
΀:,�΁ 

  

>ĂǁƌĞŶŶǇ��ůŝī�&ŽƌŵĂƟŽŶ DŽŶŬĞǇ͛Ɛ�&ŽůĚ�&ŽƌŵĂƟŽŶ 

^ĞŶŶŝ�
&ŽƌŵĂƟŽŶ 

DĂƌŽŽŶ�ƐĂŶĚƐƚŽŶĞƐ͍ 
'ƌĞǇŝƐŚ-ŐƌĞĞŶ�
ƐĂŶĚƐƚŽŶĞƐ͍ 

^ĞŶŶŝ��ĞĚƐ �ůĞĞ�,ŝůůƐ�&ŽƌŵĂƟŽŶ 

DŝůĨŽƌĚ�
,ĂǀĞŶ�

^ƵďŐƌŽƵƉ 

&ƌĞƐŚǁĂƚĞƌ�
tĞƐƚ�
&ŽƌŵĂƟŽŶ 

  
&ĨǇŶŶŽŶ͕�WŽŶƚǇƉŽŽů�ĂŶĚ͕ 
ZŚŝǁƉĞƌƌĂ�>ŝŵĞƐƚŽŶĞƐ 
����������---��ŝŶĨŽƌŵĂů�ŽŶůǇ 

  

ZĂƚ�/ƐůĂŶĚ�DƵĚƐƚŽŶĞ 
DĞŵďĞƌ 

�ŽŶŝŐĂƌ�Wŝƚ�^ĂŶĚƐƚŽŶĞ 
DĞŵďĞƌ 

  
  

�ŚĂƉĞů�WŽŝŶƚ�
>ŝŵĞƐƚŽŶĞ�DĞŵďĞƌ 

WƐĂŵŵŽƐƚĞƵƐ�>ŝŵĞƐƚŽŶĞ͕�
�ŝƐŚŽƉ͛Ɛ�&ƌŽŵĞ�>ŝŵĞƐƚŽŶĞ 

  

DŽŽƌ��ůŝīƐ�
&ŽƌŵĂƟŽŶ 

  ZĂŐůĂŶ�DƵĚƐƚŽŶĞ�
&ŽƌŵĂƟŽŶ 

^ƚ�DĂƵŐŚĂŶƐ͕�ZĞĚ�
DƵĚƐƚŽŶĞ͕�>ůĂŶĚĚĞƵƐĂŶƚ�
&ŽƌŵĂƟŽŶƐ�  
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, 1� -81(�� D� MRLQW� ILHOG� WULS� E\�:*6�DQG�:HVW� 6XVVH[�
*HRORJLFDO� 6RFLHW\� WR� WKH� /DNH� 'LVWULFW� ZDV� OHG� E\�

'DYH�*UHHQ�DQG�RUJDQLVHG�E\�-RKQ�/RQHUJDQ�� 
6XPPDU\�RI�/DNH�'LVWULFW�*HRORJ\ 
7KH�KLJK�ODQG�RI�WKH�/DNH�'LVWULFW�LV�FRPSRVHG�PDLQO\�RI�
2UGRYLFLDQ� DQG� 6LOXULDQ� URFNV�� ODLG� GRZQ� LQ� WKH� ,DSHWXV�
2FHDQ�� 7KLV� RFHDQ� FORVHG� DV� (DVWHUQ� $YDORQLD� PRYHG�
QHDUHU�WR�/DXUHQWLD�UHVXOWLQJ�LQ�D�VRIW�FROOLVLRQ�RI�(QJODQG�
ZLWK�6FRWODQG�WKDW�GLG�QRW�VHYHUHO\�GHIRUP�WKH�VWUDWD�� 
7KH� /DNH� 'LVWULFW� LV� FRPSRVHG� RI� WKUHH� EDQGV� UXQQLQJ�
URXJKO\� VRXWK-ZHVW� WR� QRUWK-HDVW�� ZLWK� WKH� ROGHVW� LQ� WKH�
QRUWK-ZHVW�DQG�\RXQJHVW�LQ�WKH�VRXWK-HDVW��7KH�ROGHVW�DUH�
WKH�PXGVWRQHV�DQG�VLOWVWRQHV��HDUO\� WR�PLG-2UGRYLFLDQ� LQ�
DJH��ZKLFK�ZHUH�FDUERQ-ULFK�PXGV�DQG�VDQGV�ODLG�GRZQ�LQ�
PDULQH� FRQGLWLRQV� DQG�ZKLFK� KDYH� VLQFH� EHHQ�PHWDPRU�
SKRVHG� WR� IRUP� WKH� 6NLGGDZ� 6ODWHV�� 7KHVH� DUH� VHHQ� DV�
KLJK�URXQGHG�KLOOV��7KH\�KDYH�EHHQ�VXEMHFWHG�WR�IURVW�DF�
WLRQ�WKDW�KDV�JHQHUDWHG�ODUJH�DPRXQWV�RI�VFUHH� 
1H[W�LV�WKH�FHQWUDO�EDQG��WKH�(\FRWW�DQG�%RUURZGDOH�9RO�
FDQLF�*URXSV��PDGH�XS�RI�DERXW��NP�WKLFNQHVVHV�RI�ODYDV��
7KH�ODYDV�ZHUH�HUXSWHG�ODWHU�LQ�WKH�2UGRYLFLDQ�DV�WKH�,DS�
HWXV�2FHDQ�ZDV�VXEGXFWHG�EHQHDWK�ZKDW�LV�QRZ�WKH�6FRW�
WLVK� ERUGHU�� DQG�ZHUH� IROORZHG� E\� H[SORVLYH� S\URFODVWLF�
HUXSWLRQV�� 7KHVH� URFNV� IRUP� VSHFWDFXODU� VFHQHU\� ZLWK�
VWHHS�VORSHV�DQG�URFN\�FUDJV���VHH�)LJ���� 
7KH� VRXWK-HDVWHUQ� EDQG� IRUPV� ORZHU� KLOOV� VHSDUDWHG� E\�
ZLGHU� YDOOH\V�� 7KH� URFN� LV� WKH� 6LOXULDQ�:LQGHUPHUH�6X�
SHUJURXS�� 7KH� PXGVWRQHV� DQG� JUH\ZDFNHV� DUH� OHVV� UH�
VLVWDQW�WR�HURVLRQ��7KH�RQO\�'HYRQLDQ�URFNV�DUH�FRQJORP�

HUDWHV�IRXQG�RQ�0HOO�)HOO��VKRZLQJ�WKDW� WKH�DUHD�ZDV�EH�
LQJ� HURGHG� DW� WKH� WLPH�� 7KHUH� ZDV� IXUWKHU� IROGLQJ� DQG�
IDXOWLQJ�DW�WKH�HQG�RI�WKH�&DUERQLIHURXV� 
7KH�EDVHPHQW�RI� WKH�/DNH�'LVWULFW� LV�D�JUDQLWH�EDWKROLWK��
7KLV� URVH� LQ� WKH� VXEGXFWLRQ� ]RQH� DQG� PD\� KDYH� KHOSHG�
ZLWK�WKH�GRPLQJ�RI�WKH�DUHD��DV�LW�LV�OHVV�GHQVH��7KH�JUDQ�

LWH�LV�QRZ�EHFRPLQJ�XQFRYHUHG�E\�HURVLRQ��7KHUH�DUH�DOVR�
RWKHU�PRUH�EDVLF�DQGHVLWH�LQWUXVLRQV�� 
$URXQG� WKH� /DNH� 'LVWULFW� LV� D� VHPL-FRQWLQXRXV� EDQG� RI�
&DUERQLIHURXV�/LPHVWRQH��7KH�9DOH�RI�(GHQ��WR�WKH�HDVW��
LV�D�IDXOW-ERXQGHG�EDVLQ�ILOOHG�ZLWK�3HUPLDQ�DQG�7ULDVVLF�
VHGLPHQWV�� 
7KH�/DNH�'LVWULFW�KDV�EHHQ�HURGHG�E\�LFH�GXULQJ�WKH�3OHLV�
WRFHQH�� SURGXFLQJ� WKH� GHHS� 8-VKDSHG� YDOOH\V�� PDQ\� RI�
ZKLFK�QRZ�FRQWDLQ�ODNHV�� 

2Q�WKH�ILUVW�GD\��LQ�UDWKHU�UDLQ\�ZHDWKHU��ZH�YLVLWHG�WKH�
6NLGGDZ�6ODWHV��:H� VDZ� WKHVH� DORQJ� WKH� WUDFN� WKDW� UXQV�
QRUWK� IURP� WKH� %OHQFDWKUD� ILHOG� FHQWUH� �/RFDWLRQ� ���
1<��������ZHVW�RI�7KUHONHOG��1<��������� 
)XUWKHU�DORQJ�WKH�WUDFN�ZH�VDZ�WKH�JUDGXDO�FKDQJH�RI�WKH�

$�)ਨਤਫਣ�7਱ਨਯ�ਲ਼ਮ�ਲ਼ਧਤ�/ਠਪਤ�'ਨਲਲ਼਱ਨਢਲ਼� 
E\�0RLUD�-HQNLQV 

)LJ������$�EODFN�+HUGZLFN�ODPE�ZLWK�ZKLWH�µVSHFWDFOHV¶� 
;WŚŽƚŽ�ďǇ�^ŚĂƵŶ��ƵŶŵĂůͿ 

)LJ�����&KLDVWROLWH�LQ�6NLGGDZ�6ODWHV�LQ�WKH�PHWDPRUSKLF�
DXUHROH�DURXQG�WKH�JUDQLWH� 

)LJ�����7KH�/DNH�'LVWULFW��VKRZLQJ�WKH�SRVLWLRQV�RI�WKH�
VLWHV�YLVLWHG��0DS�GUDZQ�E\�-RKQ�3D\QH� 
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 VODWHV� LQ� WKH� PHWDPRUSKLF� DXUHROH� DURXQG� WKH� 6NLGGDZ�
JUDQLWH�� )LJXUH� �� VKRZV� WKH� ORQJ� ZKLWH� PHGLXP-
WHPSHUDWXUH�ORZ�SUHVVXUH�FKLDVWROLWH�FU\VWDOV��D�YDULHW\�RI�
DQGDOXVLWH��ZLWKLQ�WKH�VODWHV�� 
:H�ZHQW�D�OLWWOH�ZD\�XS�WKH�VWUHDP��6LQHQ�*LOO��/RFQ�����
1<���������XQWLO�ZH�FDPH�WR�WKH�JUDQLWH���7KLV�LQWUXGHG�
WKH� VODWHV� LQ� WKH� 'HYRQLDQ� DQG� LV� EHLQJ� XQFRYHUHG� E\�
HURVLRQ��)LJXUH���VKRZV�'DYH�*UHHQ�DQG�-RKQ�/RQHUJDQ�
VWDQGLQJ�RQ�WKH�ERXQGDU\�RI�WKH�JUDQLWH�ZLWK�WKH�FRXQWU\�
URFN� DW�1<��������1HDU� WR� WKH� JUDQLWH�� WKH� VODWHV� KDYH�
EHHQ�EDNHG�WR�IRUP�KRUQIHOV���� 
:H� IROORZHG� WKH� URDG� WKDW� VNLUWV� WKH� HDVW� VLGH� RI�%OHQ�
FDWKUD�� -XVW� QRUWK�RI�0XQJULVGDOH� �/RFQ����1<���������
DW�5DYHQVFUDJ��ZH�YLVLWHG�D�VODWH�TXDUU\��7KH�VODWHV�KHUH�
KDYH� EHGGLQJ� DQG� FOHDYDJH� ZKLFK� FRLQFLGH� DQG� DUH� DO�

PRVW�YHUWLFDO��7KHUH�LV�D�VLOO�LQWUXGHG�SDUDOOHO�WR�WKH�EHG�
GLQJ�DQG�WKHUHIRUH�DOVR�YHUWLFDO���)LJ���� 
)XUWKHU� DORQJ� WKH� KLOOVLGH� WKH� URFNV� VKRZ� VOXPSV� DQG�
GLVWXUEHG� EHGGLQJ�ZKHUH� HDUWK�PRYHPHQWV� KDYH� FDXVHG�
VRIW�VHGLPHQW�GHIRUPDWLRQ�VRRQ�DIWHU�GHSRVLWLRQ���)LJ��� 
$ORQJ� WKH� URDG� QRUWK� RI� 0RVHGDOH� �1<��������� ZH�
VWRSSHG� DW� RXWFURSV� RI� SOXWRQLF� URFNV�� JDEEUR� �/RFQ����
1<�������� DQG� JUDQRSK\UH� �µJUDSKLF� JUDQLWH¶�� ZKHUH�
WKH� IHOGVSDUV� DQG� TXDUW]� FRPSRQHQWV� KDG� FU\VWDOOLVHG�
WRJHWKHU�� �1<�������� RQ� WKH� VORSHV� RI� &DUURFN� )HOO��
7KHVH�ZHUH� WKH� URRWV�RI� WKH� �a����0D��2UGRYLFLDQ�(\�

FRWW�YROFDQLFV�� 
-XVW� EH\RQG�0XUUDK� �/RFQ���� 1<��������� ZH� VDZ� WKH�
EDVH� RI� DQ� RXWFURS� RI� WKH� &DUERQLIHURXV� OLPHVWRQHV�
ZKLFK� VXUURXQG� WKH� /DNH� 'LVWULFW�� <RX� FDQ� VHH� IURP�
)LJ���WKDW�WKH�ZHDWKHU�ZDV�UDWKHU�ZHW�� 
7KH�&DUERQLIHURXV�/LPHVWRQH�RXWFURS�RYHUODSV�D�YDULHW\�
RI�GLIIHUHQW�ROGHU�URFNV�VKRZLQJ�DQ�XQFRQIRUPLW\�DW� WKH�
EDVH�� 7KH� OLPHVWRQHV� ZHUH� GHSRVLWHG� LQ� VKDOORZ� VHDV�
ZKLFK�FRYHUHG�WKH�DUHD�H[WHQVLYHO\�HDUO\�LQ�WKH�&DUERQLI�
HURXV�� 3ODWH� WHFWRQLF�PRYHPHQWV� DW� WKH� HQG� RI� WKH�&DU�
ERQLIHURXV�DQG�LQ�WKH�7HUWLDU\�KDYH�FDXVHG�GRPLQJ�RI�WKH�

URFNV�LQ�WKH�DUHD�RI�WKH�/DNH�'LVWULFW��7KH�FHQWUH�RI�WKH�
GRPH� KDV� HURGHG� DZD\� UHYHDOLQJ� WKH� 2UGRYLFLDQ� URFNV�
EHORZ��7KH�YLVLW�WR�WKH�(\FRWW�*URXS��WKH�HDUOLHVW�RI�WKH�
2UGRYLFLDQ�YROFDQLF�URFNV�ZDV�DEDQGRQHG�EHFDXVH�RI�WKH�
UDLQ� 
2Q�WKH�VHFRQG�GD\�ZH�VDZ�WKH�URFNV�WKDW�ZHUH�WKH�QH[W�
HUXSWHG�� WKH� 2UGRYLFLDQ� %RUURZGDOH� 9ROFDQLF� *URXS��
�)LJ�����7KHVH�YROFDQRHV�KDG�IRUPHG�RYHU�WKH�VXEGXFWLQJ�
SODWH�DQG�ZHUH�YHU\�H[SORVLYH� 
2XU�ILUVW�VWRS�ZDV�DW�6WDQQDK��/RFQ����1<��������WR�VHH�
D� URFKH� PRXWRQQpH� VFXOSWHG� E\� LFH� LQ� WKH� 3OHLVWRFHQH��
7KLV� LV� DQ� DQGHVLWH� RXWFURS� ZLWK� EODFN� DXJLWH� FU\VWDOV�
ZKLFK�ORRNHG�OLNH�GDUNHU�VSRWV�OHIW�E\�UDLQGURSV���)LJ��� 

7KH�VHFRQG�VWRS�ZDV�DW�6LGHSLNH��/RFQ����1<���������D�
*HRORJLFDO� &RQVHUYDWLRQ� 5HYLHZ� 6LWH�� QHDU� WKH� HQG� RI�

)LJ��� � 6NLGGDZ�6ODWHV�PHWDPRUSKRVHG� E\� JUDQLWH� HP�
SODFHG�EHORZ� 

)LJ�����6LOO�LQWUXGHG�LQ�6NLGGDZ�6ODWHV� 

)LJ�����6OXPSHG�EHGV�LQ�6NLGGDZ�6ODWHV� 

��)LJ�����'LVXVHG�TXDUU\�LQ�&DUERQLIHURXV�/LPHVWRQH 
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WKH�/DQJGDOH�YDOOH\��+HUH�ZH�VDZ�D�VXFFHVVLRQ�RI�H[SOR�
VLYH�YROFDQLFV�� 

7KH� VXFFHVVLRQ� VWDUWV�ZLWK� EHGGHG� WXIIV�ZLWK� DFFUHWLRQ�
DU\� ODSLOOL�ZKLFK�DUH�S\URFODVWLF�VXUJH�DQG�IDOO�GHSRVLWV��
VHHQ� LQ� )LJXUH� ���� 7KHVH� DUH� SKUHRPDJPDWLF�� UHVXOWLQJ�
IURP� WKH� LQWHUDFWLRQ� RI� PDJPD� ZLWK� ZDWHU�� 7KH\� DUH�
RYHUODLQ� E\� D� UK\RGDFLWH� �LQWHUPHGLDWH� EHWZHHQ� D� UK\R�
OLWH� DQG� D� GDFLWH�� ZHOGHG� LJQLPEULWH� VHHQ� LQ� WKH� SKRWR�
EHORZ��)LJ����� IRUPHG� IURP� IODWWHQHG� KRW�� IUDJPHQWV� RI�
YROFDQLF�JODVV�RU�SXPLFH� 

)LJXUH����VKRZV�WKH�GHSRVLWV�RI�D�S\URFODVWLF�IORZ�ZLWK�
ILDPPp�� ZKHUH� WKH�PHOWHG� IUDJPHQWV� KDYH� EHHQ� GUDZQ�
RXW�LQ�WKH�GLUHFWLRQ�RI�IORZ�RI�WKH�H[WUHPHO\�KRW�PDWHULDO�� 

$ERYH� WKH� LJQLPEULWH� LWVHOI� LV� D� FR-LJQLPEULWH�� D� PXFK�
ILQHU� VHFRQGDU\� IORZ� RI� WKH� PDWHULDO� WKDW� KDG� EHHQ�
WKURZQ�XS�LQ�WKH�DLU�IURP�WKH�LQLWLDO�IORZ��,Q�)LJ����\RX�
FDQ�VHH�WKLV�DQG�WKH�RYHU-O\LQJ�EHG��D�EUHFFLD�ZKLFK�LV�D�
GHEULV�IORZ��7KLV�VKRZV�WKH�H[SORVLYH�QDWXUH�RI�WKH�HUXS�

WLRQ�� 

:KHQ� WKH� 7HWK\V� 2FHDQ� ILQDOO\� FORVHG� WKH� &DOHGRQLDQ�
2URJHQ\� PRXQWDLQ� EXLOGLQJ� HSLVRGH� EHJDQ�� 7KHUH� ZDV�
LQWHQVH� IROGLQJ� DQG� WKH� VLPXOWDQHRXV� HURVLRQ� ZDV� YHU\�
H[WHQVLYH��SURGXFLQJ� WKH� UDZ�PDWHULDOV� IRU� WKH�2OG�5HG�
6DQGVWRQH��7KHUH�LV�YHU\�OLWWOH�256�OHIW�LQ�WKH�DUHD��RQO\�
WKH�SHDN�RI�0HOO�)HOO�ZKLFK�ZH�VDZ�LQ�WKH�GLVWDQFH� 

2Q�WKH�ZD\�EDFN�DORQJ�WKH�/DQJGDOH�YDOOH\�ZH�VWRSSHG�
DERYH�&KDSHO� 6WLOH� �/RFQ����1<�������� DQG�ZHQW� WR� D�
VODWH� TXDUU\�� 7KHVH� VODWHV� KDG� EHHQ� IRUPHG� QRW� IURP�
PXGV�EXW�IURP�EHGV�RI�JUHHQLVK�EOXH�YROFDQLF�WXIIV��$OO�
RI�WKH�YROFDQLF�DVK�ZDV�ODLG�GRZQ�LQ�D�FDOGHUD�ODNH��7KH�
VODWHV�ZHUH�XVHG�IRU�ORFDO�URRILQJ�� 

:H� WKHQ� GURYH� EDFN� WRZDUGV� .HVZLFN� EHIRUH� WXUQLQJ�
VRXWK�DJDLQ�GULYLQJ�DORQJ�WKH�HDVW�VLGH�RI�'HUZHQWZDWHU�
DQG� WKHQ� DORQJ� %RUURZGDOH� WR� D� VLWH� QHDU� 6HDWKZDLWH�
�/RFQ���� 1<��������� +HUH� ZH� ZDONHG� E\� WKH� VWUHDP�
FRQWDLQLQJ�QRGXOHV�ZLWK�D�FRDWLQJ�RI�JUDSKLWH�ZKLFK�KDG�
FRPH� IURP� DQ� ROG� JUDSKLWH� PLQH�� 7KH� PLQH�� RQ� WKH�
KLOOVLGH� DERYH�� ZDV� DVVRFLDWHG� ZLWK� D� G\NH� ZLWKLQ� WKH�
%RUURZGDOH� YROFDQLFV�� 7KLV� ZDV� WKH� VRXUFH� RI� PDWHULDO�
XVHG�LQ�WKH�SHQFLO�PDNLQJ�LQGXVWU\�� 
2Q�GD\�WKUHH�ZH�OHIW�.HVZLFN��KHDGHG�WRZDUGV�3HQULWK�
DQG�GURYH�GRZQ� WKH�$���2XU� ILUVW� VWRS�ZDV�RXWVLGH� WKH�
ZRUNLQJ� 3LQN� *UDQLWH� 4XDUU\� �/RFQ����� 1<�������� DW�
WKH�HQWUDQFH�RI�ZKLFK�ZH�VDZ�EORFNV�RI�WKH�6KDS�JUDQLWH�
ZLWK� ODUJH� SLQN� RUWKRFODVH� IHOGVSDU� FU\VWDOV�� 7KLV� ZDV�
LQWUXGHG�LQ�WKH�'HYRQLDQ�3HULRG�DERXW�����PLOOLRQ�\HDUV�
DJR� 
7KH�VHFRQG�SODFH�ZH�YLVLWHG�ZDV�QHDU� WKH� HQG�RI�/RQJ�
6OHGGDOH�DW�6WRFNGDOH�)DUP��/RFQ�����1<���������7KH�
YDOOH\�LV�ZLGH�ZLWK�URXQGHG�KLOOV�RQ�HLWKHU�VLGH�ZKHUH�LW�
LV�HURGHG�WKURXJK�WKH�VRIWHU�6LOXULDQ�URFNV�DQG�RQO\�EH�
FRPHV�VWHHS-VLGHG�DQG�JRUJH-OLNH�ZKHUH�WKH�%RUURZGDOH�
YROFDQLF� URFNV� DUH� UHDFKHG� KLJKHU� XS�� � 1HDU� 6WRFNGDOH�
%HFN�DW� WKH�2XWGRRU�3XUVXLWV�&HQWUH�LV�D�666,�DQG�W\SH�

)LJ�����.\DQLWH�LQ�DQGHVLWH�RXWFURS�VFXOSWHG�E\�LFH�LQWR�D�
URFKH�PRXWRQQpH 

��)LJ������)DOORXW�DQG�VXUJH�GHSRVLWV 

)LJ������,JQLPEULWH�ZLWK�ILDPPp 

)LJ�����%RUURZGDOH�9ROFDQLF�*URXS�VFHQHU\� 
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ORFDOLW\� IRU� WKH� 6LOXULDQ�
6WRFNGDOH�6KDOHV��IDPRXV�
IRU� LWV� JUDSWROLWHV�� 1R�
KDPPHULQJ� ZDV� DOORZHG�
EXW�ZH�GLG�VHH�RQH�SRRUO\�
SUHVHUYHG� VSHFLPHQ�� LQ�
ORRVH� PDWHULDO�� $W� WKH�
ERXQGDU\� RI� WKH� 2UGRYL�
FLDQ� DQG� 6LOXULDQ� LV� WKH�
&RQLVWRQ� /LPHVWRQH��
ZKLFK� KDV� EHHQ� TXDUULHG�
DQG� EXUQW� LQ� D� OLPH� NLOQ��
$�VPDOO�YDOOH\��WKH�5DNH��
PDUNV� WKH� OLQH� RI� WKH�
OLPHVWRQH��:H�ZDONHG�XS�
WKH�KLOOVLGH�WR�WKH�ZHVW�WR�
WKH� GLVXVHG� 6WRFNGDOH�
VODWH� TXDUU\� 666,�
�/RFQ�����1<�������� LQ�
WKH� QH[W� RI� WKH� 6LOXULDQ�
URFNV�� WKH� :LQGHUPHUH�

*URXS�� 7KH� URFN� LV� KLJKO\� IRVVLOLIHURXV�� ODLG� GRZQ� LQ�
FDOP� FRQGLWLRQV� ZLWK� EXUURZV�� KRQH\FRPE� FRUDO�� WULOR�

ELWHV�� EU\R]RDQV� DQG� QXPHURXV� EUDFKLRSRGV� DQG� EL�
YDOYHV�� PDLQO\�PROGV� ZLWK� WKH� VKHOO� PDWHULDO� GLVVROYHG�
DZD\��7KH�KLOOVLGH� LV�FURVVHG�E\� ORWV�RI� OLWWOH� IDXOWV�RII�
VHWWLQJ� WKH�EHGGLQJ��7KHUH�DUH�PDQ\�FUDJV�RI�6WRFNGDOH�
5K\ROLWH� DPRQJ� RXWFURSV� RI� VODWH�� 7KH� UK\ROLWH� ZDV�
HUXSWHG�DIWHU�WKH�HQG�RI�WKH�PDLQ�%RUURZGDOH�HSLVRGH�RI�
YROFDQLVP� 
7KDW�ZDV�WKH�HQG�RI�D�PRVW�HQMR\DEOH�ILHOG�WULS��H[SHUWO\�
OHG�E\�'DYH�*UHHQ��� 

(ਣਨਲ਼ਮ਱¶ਲ�1ਮਲ਼ਤ 

7 +,6�IRXUWHHQWK�LVVXH�RI�(DUWK�0DWWHUV�LV�ODUJHU�WKDQ�
XVXDO��$�QXPEHU�RI�UHFHLYHG�DUWLFOHV�ZHUH�RI�JUHDWHU�

OHQJWK� WKDQ� ,�RULJLQDOO\� UHTXHVWHG�EXW�ZHUH�RI�PXFK� LQ�
WHUHVW� DQG� UHOHYDQFH� WR� +HUHIRUGVKLUH� JHRORJ\� DQG� VR�
WKH\� KDYH� DOO� EHHQ� SXEOLVKHG� LQ� IXOO�� 7KH� LQFOXVLRQ� RI�
LWHPV�RQ�WKH�JHRORJ\�RI�+HUHIRUGVKLUH��UDWKHU�WKDQ�RXW-RI
-FRXQW\��LV�D�PDMRU�DLP�RI�WKH�HGLWRU���,�ZLVK�WR�WKDQN�DOO�
WKH�FRQWULEXWRUV��IRU�WKH�WLPH�DQG�HIIRUW�WKH\�KDYH�VSHQW�
LQ�SURGXFLQJ�WKHLU�DUWLFOHV�DQG�IRU�GHOLYHULQJ�WKHP�WR�PH�
RQ�WLPH� 
7KH� ILUVW� DUWLFOH�� E\� .DWH� $QGUHZ�� GHVFULEHV� WKH� RXW�
FRPHV�RI�D�UHFHQWO\�FRQFOXGHG�SURMHFW�RI�WKH�(DUWK�+HULW�
DJH� 7UXVW� DQG�� SDUWLFXODUO\�� LWV� ZRUN� RQ� WKH� EXLOGLQJ�
VWRQHV�RI�%URP\DUG���7KH�SURMHFW�ZDV�ZRUWK�VHYHUDO�KXQ�
GUHG�WKRXVDQG�SRXQGV��IURP�WKH�+HULWDJH�/RWWHU\�)XQG���
H[WHQGHG� RYHU� IRXU� DQG� D� TXDUWHU� \HDUV� DQG� HPSOR\HG�
WKUHH� JHRORJ\� JUDGXDWHV� DQG� PDQ\� YROXQWHHUV� LQ� ERWK�
+HUHIRUGVKLUH�DQG�:RUFHVWHUVKLUH� 
)RU�WKH�EHQHILW�RI�RXU�PHPEHUV��D�VKRUW�DUWLFOH�LV�LQFOXG�
HG�RQ�WKH�6HFWLRQ¶V�QHZ�ERRN�DERXW�WKH�FRXQW\¶V�JHROR�
J\��PDLQO\�WR�JLYH�GHWDLOV�RI�WKH�HUURUV�VR�IDU�IRXQG�LQ�LW� 
$UWKXU�7LQJOH\¶V�DUWLFOH�GHVFULEHV�KLV�ZRUN�WRZDUGV�JHQ�
HUDWLQJ�DQ�XS-WR-GDWH�JHRORJ\�PDS�RI�WKH�.QLJKWRQ�DUHD��
ZKLFK� LQFOXGHV� SDUW� RI� QRUWK-ZHVW� +HUHIRUGVKLUH�� � 7KLV�

ZRUN�KDV�LQYROYHG�PDQ\�YROXQWHHUV�IURP�:*6�DQG�RWK�
HU�ORFDO�JURXSV� 
.QRZOHGJH�RI� WKH�VWUDWLJUDSK\�RI�RXU�DUHD�KDV�EHHQ�H[�
WHQGHG� E\� WKH�ZRUN� RI� -RKQ�'DYLHV�� � %\� D� FRPSDULVRQ�
ZLWK� DUHDV� IXUWKHU�ZHVW� � KH� KDV� LGHQWLILHG� D� QXPEHU� RI�
VXEGLYLVLRQV� LQ� WKH� ORFDO� 6HQQL� DQG� %URZQVWRQHV� )RU�
PDWLRQV��7KLV�ZLOO�SURYH�WR�EH�LPSRUWDQW�LQ�IXWXUH�ZRUN�
LQ�VRXWK�+HUHIRUGVKLUH� 
0RLUD�-HQNLQV�GHVFULEHV�WKH�:*6��YLVLW�WR�WKH�/DNH�'LV�
WULFW� MRLQWO\� ZLWK� WKH� :HVW� 6XVVH[� *HRORJLFDO� 6RFLHW\��
7KLV�ZDV�XQIRUWXQDWHO\�SRRUO\�DWWHQGHG�E\�RXU�PHPEHUV� 
2XU�SURJUDPPH�6HFUHWDU\��6XH�2OYHU��JLYHV�DQ�DFFRXQW�
RI�WKH�RWKHU�6HFWLRQ�PHHWLQJV�LQ�WKH�SDVW�\HDU� 
/DVWO\�� ZH� KDYH� VKRUW� DFFRXQWV� RI� GHYHORSPHQWV� LQ� WKH�
(+7�DQG�WKH�*HRSDUN�RYHU�WKH�SDVW�\HDU�� 
$PRQJ� LPSRUWDQW� IRUWKFRPLQJ� HYHQWV�� PHPEHUV� PLJKW�
ZLVK�WR�QRWH�WKH�DQQXDO�6\PSRVLXP�RI�WKH�2SHQ�8QLYHU�
VLW\�*HRORJLFDO�6RFLHW\��7KLV�ZLOO�EH�KHOG�LQ�WKH�8QLYHU�
VLW\�RI�:RUFHVWHU�IURP����WR����$XJXVW�������7KHUH�ZLOO�
EH�D�VLJQLILFDQW�FRQFHQWUDWLRQ�RQ�ORFDO�JHRORJ\��ZLWK�OHF�
WXUHV�DQG�ILHOG�YLVLWV� 

6ਨਲ਼ਤ�&ਫਤਠ਱ਠਭਢਤ�ਨਭ�+ਤ਱ਤਥਮ਱ਣਲਧਨ਱ਤ 

/ $67�\HDU¶V� QHZVOHWWHU� FDUULHG� D� UHSRUW� RI� WKH�(+7�SURJUDPPH� RI� VLWH� FOHDUDQFH� LQ� WKH� 0DOYHUQ� +LOOV�
DUHD�� VSRQVRUHG� E\� WKH� $21%� DQG� WKH� 0DOYHUQ� +LOOV�
7UXVW�� 7KLV� KDV� FRQWLQXHG�ZLWK�� LQ�+HUHIRUGVKLUH�� ZRUN�
RQ�WKUHH�VLWHV��$V�ZLWK�RWKHU�DUWLFOHV�LQ�WKLV�LVVXH��PDQ\�
YROXQWHHUV�� LQFOXGLQJ� VHYHUDO� IURP� :*6�� KDYH� JLYHQ�
PXFK�ZRUN�DQG�WLPH�� 
7KH�URDGVLGH�H[SRVXUH�RI�&DPEULDQ�VDQGVWRQH�DQG�2UGR�
YLFLDQ� LQWUXVLRQV� DW� +ROO\EXVK� RQ� WKH�0DOYHUQV� LV�ZHOO�
NQRZQ�EXW�LV�QRZ�PXFK�RYHUJURZQ���7ZR�VWUHWFKHV�WRWDO�
OLQJ� DERXW���P�QHDU� WKH� URDG�ZHUH�FOHDUHG�DQG� WKLV� H[�
SRVHG�WZR�GLVWLQFW�LQWUXVLRQV��RI�GROHULWH�DQG�DQGHVLWH��DV�

ZHOO� DV� WKH� MXQFWLRQ� RI� WKH� IRUPHU� ZLWK� WKH� VDQGVWRQH��
ZKLFK� ZDV� WKHUH� FRQYHUWHG� LQWR� TXDUW]LWH� LQ� D� QDUURZ�
EDQG� 
3DUW� RI� D�TXDUU\� LQ�&RQH\JUHH�:RRG�� MXVW� RXWVLGH�/HG�
EXU\��ZDV�FOHDUHG�WR�UHYHDO�D�ILQH�DQWLFOLQH�LQ�WKH�0XFK�
:HQORFN� /LPHVWRQH�� D� SDUW� RI� WKH� FRPSOLFDWHG� IROGLQJ�
DQG�IDXOWLQJ�LQ�WKH�/HGEXU\�+LOOV� 
7KH� 666,� DW� 8SSHU� +DOO� )DUP� 4XDUU\� �DND�� *XUQH\¶V�
4XDUU\���DOVR�QHDU�/HGEXU\��ZDV�SDUWO\�FOHDUHG��7KLV�VLWH�
VKRZV� D� JRRG� H[DPSOH� RI� WKH� MXQFWLRQ� EHWZHHQ� WKH�
:HQORFN�URFNV�DQG�WKH�/XGORZ�URFNV�RI�WKH�6LOXULDQ� 

)LJ������)LQH�FR-LJQLPEULWH�
ZLWK�RYHUO\LQJ�GHEULV�IORZ� 
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)ULGD\���WK�-DQXDU\��������(DUO\�,FH�$JHV�LQ�6FRWODQG 

3URIHVVRU�,DQ�)DLUFKLOG�LQWURGXFHG�WKH�&U\RJHQLDQ�SHULRG�
����0D� –� ���0D�� GXULQJ� WKH� ODWH� 3UHFDPEULDQ� DQG� LWV�
WZR� PDMRU� ,FH� $JHV� ERWK� RI� ZKLFK� DIIHFWHG� WKH� ZKROH�
(DUWK�� �(YLGHQFH�RI� WKH�HDUO\�6WXUWLDQ� µ6QRZEDOO�(DUWK¶�
HYHQW�� GDWHG� ���0D�� ZDV� SUHVHUYHG� LQ� 6FRWODQG� ZKHUH�
�NP� RI� PHWDPRUSKRVHG� VHGLPHQWV� VKRZ� JODFLDO� WLOOLWHV�
�GLDPLFWLWHV��LQWHUEHGGHG�ZLWK�QRUPDO�VHGLPHQWV� 
)XUWKHU� HYLGHQFH�RI� WKH� VDPH�HYHQW�ZDV� IRXQG� LQ�6YDO�

EDUG� ZKHUH� JODFLDO� VWULDH�� GURSVWRQHV� IURP� IORDWLQJ� LFH�
DQG� FDWDVWURSKLF� VOXPS� EUHFFLDV� DUH� DOO� ZHOO� H[SRVHG���
+HUH��XQPHWDPRUSKRVHG�GRORPLWHV�VKRZ�VRPH�HYDSRULWH�
PLQHUDOV�VXFK�DV�DQK\GULWH��LQGLFDWLQJ�DQ�DULG�FROG�GHVHUW�
FOLPDWH� 
)ULGD\���WK�)HEUXDU\������ � � �6HFWLRQ�$*0�IROORZHG�
E\�GLQQHU�DW�7KH�*UHHQ�'UDJRQ 

&KULV�)OHWFKHU��RXU�&KDLUPDQ��ZHOFRPHG�XV�DOO��HVSHFLDO�
O\� RXU� UHWLULQJ�7UHDVXUHU�%HU\O�+DUGLQJ�ZKR� VDGO\�ZDV�
OHDYLQJ�XV�IRU�D�QHZ�KRPH�LQ�/HLFHVWHUVKLUH���,DQ�3RUWHU�
ZDV�ZHOFRPHG�DV�RXU�QHZ�7UHDVXUHU�WR�RYHUORRN�WKH�DF�
FRXQWV� IRU������DQG�WKH�IROORZLQJ�\HDU��'RQ�(YDQV�EH�
FDPH�RXU�0LQXWH�6HFUHWDU\�� 
)ULGD\���WK�0DUFK��������3URI��'RQQ\�+XWWRQ�–�3ODWH�
WHFWRQLFV�LQ�WKH�$QGHV 

3URIHVVRU�'RQQ\�+XWWRQ�ILUVW�GHVFULEHG�WKH�����NP�ORQJ�
WHFWRQLF�FROOLVLRQ�]RQH�WKDW�LV�WKH�$QGHV��D�]RQH�RI�FRP�
SUHVVLRQDO� WHFWRQLFV�ZKLFK�KDV�VKRUWHQHG�� WKLFNHQHG�DQG�
XSOLIWHG�WKH�ORFDO�URFN�VXFFHVVLRQV�� �+H�WKHQ�RXWOLQHG�LQ�
GHWDLO�D�VHULHV�RI�HYHQWV�IURP�&UHWDFHRXV�YROFDQLVP�DQG�
VXE-YROFDQLF� JUDQLWH� LQWUXVLRQV� WR�2OLJRFHQH� LJQLPEULWH�
HUXSWLRQV� SXQFWXDWHG� E\� SHULRGV� RI� LQWHQVH� GHIRUPDWLRQ�
ZLWKLQ�WKH�RURJHQLF�EHOW� 

7KXUVGD\��WK�0D\�����������*HRORJ\�RI�0HUFXU\ 

7KLV�ZDV�D�MRLQW�PHHWLQJ�ZLWK�+HUHIRUGVKLUH�$VWURQRPL�
FDO�6RFLHW\�DW�WKH�.LQGOH�&HQWUH��$6'$��%HOPRQW�5RDG��
+HUHIRUG�� $� WDON� RQ� µ7KH� *HRORJ\� RI� 0HUFXU\� –� QHZ�
YLHZV� RI� WKH�6XQ¶V� LQQHUPRVW� SODQHW¶�ZDV� JLYHQ� E\�'U��
&KULV�0DOOLEDQG� �2SHQ�8QLYHUVLW\��ZKR� YHU\� DEO\� VXE�
VWLWXWHG�IRU�RXU�ERRNHG�VSHDNHU�'U��'DYLG�5RWKHU\�ZKR�
ZDV�XQDYDLODEOH�� �7KLV�JDYH�HYHU\RQH�DQ� LQVLGH�IHHO� IRU�
WKH�FRPSOH[LWLHV�RI�PDSSLQJ�DQRWKHU�SODQHW�ZLWK�QXPHU�
RXV� IO\-E\�SKRWRJUDSKV� DQG� WKH�GLIILFXOWLHV�RI� LQWHUSUHW�
LQJ�WKH�VXUIDFH�IHDWXUHV���&KULV�LV�ZRUNLQJ�ZLWK�WKH�(XUR�
SHDQ�&RQVRUWLXP�LQ�PDSSLQJ�WKH�VXUIDFH�VR�DV�WR�HQDEOH�
IXWXUH�SUREHV�WR�ODQG�DQG�WR�GLVFRYHU�PRUH�DERXW�WKH�YRO�
FDQLVP�RQ�WKH�SODQHW� 
6DWXUGD\���QG�$SULO�����������0RUWLPHU�)RUHVW 

3DXO�2OYHU�OHG�D�ILHOG�WULS�WR�0RUWLPHU�)RUHVW�RQ�WKH�+HU�
HIRUG�6KURSVKLUH�%RUGHU� MRLQWO\�ZLWK� WKH�%ODFN�&RXQWU\�
*HRORJ\� 6RFLHW\� DQG� 28*6� :HVW� 0LGODQG� EUDQFK���
7KH\�PHW�DW�+LJK�9LQQDOV�DQG��DW�*RUVW\��IRXQG�JUDSWR�
OLWHV��PDLQO\�0RQRJUDSWXV�WXPHVFHQV�LQ�WKH�8SSHU�(OWRQ�
%HGV�ZLWKLQ�WKLQO\�EHGGHG�DQG�IUDFWXUHG�PXGVWRQHV��DQG�
VRPH�FDOFDUHRXV�EDQGV�ZLWK� D� IHZ�EUDFKLRSRGV�� �$IWHU�

*ਤਮਫਮਦਸ�6ਤਢਲ਼ਨਮਭ�0ਤਤਲ਼ਨਭਦ�5ਤਯਮ਱ਲ਼ਲ������-�� 
E\�6XH�2OYHU 

7ZR�RI� WKH� UHPRWH�DQG�VPDOO�*DUYHOODFK� ,VODQGV��QRUWK�
RI�-XUD��ZKHUH�VRPH�RI�3URI��)DLUFKLOG¶V�UHVHDUFK�LV�FRQ�
GXFWHG� 

*UDSWROLWHV� IURP� WKH� WUDFNVLGH� EDQN� DW� *RUVW\� LQ� WKH�
0RUWLPHU�)RUHVW 

3LWFK� &RSSLFH� 4XDUU\� VKRZLQJ� WKH� ERXQGDU\� EHWZHHQ�
WKH� 0XFK� :HQORFN� /LPHVWRQH� �EHORZ�� DQG� WKH� /RZHU�
/XGORZ�6LOWVWRQH��DERYH� 
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ZDUGV�ZH�ZDONHG�EDFN�IURP�WKH�+LJK�9LQQDOV�FDU�SDUN�WR�
WKH� 3LWFK� &RSSLFH� TXDUU\� LQ� WKH� /RZHU� (OWRQ� IRUPDWLRQ�
RYHUO\LQJ� WKH�0XFK�:HQORFN� /LPHVWRQH�ZKHUH�ZH� VDZ�
WKH� EHQWRQLWH� OD\HU�� � $FURVV� WKH� URDG� DQRWKHU� OLPHVWRQH�
TXDUU\�ZDV�H[DPLQHG�DORQJ�ZLWK�WKH�UHPDLQV�RI�WZR�OLPH�
VWRQH�NLOQV�� �$IWHU� OXQFK�DW�7KH�&DVWOH� ,QQ� DW�:LJPRUH��
WKH�SDUW\�ZDV�WDNHQ�WR�WKH�YLHZ�IURP�WKH�VORSHV�RI�:LJ�
PRUH� &DVWOH� WR� VHH� WKH� JODFLDO� LPSDFW� RQ� WKH� ORZ-O\LQJ�
ODQGVFDSH� DQG� WKH� $\PHVWU\� DQG� :HQORFN� OLPHVWRQHV���
7KH�ODVW�ORFDWLRQ�ZDV�0DU\�.QROO�9DOOH\�LQ�WKH�0RUWLPHU�
)RUHVW�ZKHUH� WULORELWHV��PDLQO\�'DOPDQLWHV��DUH�IRXQG� LQ�
WKH�/RZHU�(OWRQ�%HGV� 
6DWXUGD\���WK�0D\���������%U\PER 

*DU\�%URZQ�OHG�D�UHWXUQ�WR�%U\PER�)RVVLO�)RUHVW��:UH[�
KDP�ZLWK�%&*6���,PSUHVVLYH�&DUERQLIHURXV�IRVVLOV�KDYH�
EHHQ�IRXQG�KHUH��$OVR�VHHQ�ZDV�WKH�UHVWRUDWLRQ�RI�WKH�LURQ�
ZRUNV�DQG�FROOLHU\�ZKLFK�ZDV�ZHOO�ZRUWK�YLVLWLQJ� 
 
6DWXUGD\���WK�-XQH���������/DSZRUWK�0XVHXP 

$�YLVLW�WR�%LUPLQJKDP�8QLYHUVLW\¶V�/DSZRUWK�*HRORJLFDO��
0XVHXP�ZLWK�%&*6��ZKHUH�-RQ�&ODWZRUWK\��WKH�UHVLGHQW�
FXUDWRU�� LQWURGXFHG� WKH�SDUW\� WR� WKH� URFN�ZDOO�� WKH� JOREH�
�FRVW�RI����N���WKH�KLVWRULF�FKDQJHV�RI�WKH�EXLOGLQJ��D�GD]�
]OLQJ� GLVSOD\� RI� URFNV� DQG� PLQHUDOV� DQG� 6KRWWRQ¶V� PDS�

URRP�� � ,Q������ LW�ZDV�SODQQHG� WR�EULQJ� WKH�%LUPLQJKDP�
0XQLFLSDO�0XVHXP�WR�WKH�/DSZRUWK�0XVHXP�DQG�PRQH\�
ZDV�UDLVHG�E\�D������PLOOLRQ�ORWWHU\�IXQG������N�8QLYHU�
VLW\�IXQGV�DQG�����N�IURP�D�FRPSDQ\��7KH�WRWDO�FRVW�ZDV�
����� PLOOLRQ�� 7KH� DLPV� ZHUH� WR� NHHS� WKH� DFDGHPLF� DQG�
KLVWRULF� DFFHVV� DQG� FRPPXQLW\� RXWUHDFK�� � 7KH� PXVHXP�
RSHQHG�DJDLQ�RQ����-XQH������DQG�FHUWDLQO\�LV�QRZ�PRUH��
DWWUDFWLYH�WR�WKH�SXEOLF� 
/DNH�'LVWULFW�ILHOG�WULS���WK�–���WK�-XQH������ 

$QRWKHU� MRLQW� WULS�ZLWK�:HVW� 6XVVH[�*HRORJLFDO� 6RFLHW\�
OHG�E\�'DYH�*UHHQ���7KH\�VDZ�6NLGGDZ�6ODWHV�DQG�JUDQ�
LWH�� %RUURZGDOH� YROFDQLFV�� WKH� IRVVLOLIHURXV�:LQGHUPHUH�
*URXS� LQWHUIDXOWHG� ZLWK� LJQHRXV� URFNV�� JUDSKLWH� XVHG� LQ�
WKH�SHQFLO�PDNLQJ�LQGXVWU\�DQG�&DUERQLIHURXV�OLPHVWRQH���
7KLV�WULS�LV�PRUH�IXOO\�UHSRUWHG�LQ�0RLUD�-HQNLQV¶V�DUWLFOH� 
�7KDQNV�WR�$QG\�+DUULVRQ��%&*6��IRU�WKH�XVH�RI�KLV�SKRWRJUDSKV�� 

7KH�IRVVLO�IRUHVW�DW�%U\PER 

)RVVLO�/\FRSVLG�DW�%U\PER 

:*6�3਱ਮਦ਱ਠਬਬਤ�ਥਮ਱�(ਠ਱ਫਸ����� 

: 22/+23(�*HRORJ\�6HFWLRQ�WDONV�DUH�KHOG�DW�7KH�&RXQFLOORUV¶� 0HHWLQJ� 5RRP� LQ� WKH� 6KLUH� +DOO� DV�
WKH�:RROKRSH�5RRP�LV�VWLOO�XQDYDLODEOH��:H�ZLOO�VHW�XS�DW�
����SP� IRU� D� VWDUW�� WKH�PHHWLQJ� FRPPHQFLQJ� DW� ����SP�
XQOHVV�RWKHUZLVH�VWDWHG�DQG�ILQLVKLQJ�E\�����SP� 

1RWH�UHYLVHG�'$7( 
)ULGD\���WK�-DQXDU\��������'U��6XH�+D\�-�/LIH-VW\OH�RI�
DQ�2FHDQLF�9ROFDQR 

)ULGD\���UG��)HEUXDU\�������� 

6HFWLRQ� $*0� DW� �SP� IROORZHG� E\� GLQQHU� DW� ������ 7KH�
ORFDWLRQ� LV� FXUUHQWO\� XQGHFLGHG�� %RRNLQJ� IRUPV� ZLOO� EH�
VHQW�RXW�HOHFWURQLFDOO\�LQ�-DQXDU\� 

1RWH�UHYLVHG�'$7( 
)ULGD\���UG�0DUFK����������3URI��,DQ�)DLUFKLOG�–�7KH�
VWDUW�RI�WKH�&U\RJHQLDQ��µ/HW�WKH�,FH�$JHV�EHJLQ¶ 

 

6਴ਡਲਢ਱ਨਯਲ਼ਨਮਭਲ 

7 +(�$118$/�68%6&5,37,21�WR�WKH�*HRORJ\�6HF�WLRQ�LV�FXUUHQWO\��������7KLV�LV�GXH�RQ��VW�-DQXDU\��DV�
IRU�DOO�RWKHU�:1)&�VXEVFULSWLRQV���3OHDVH�SD\�WKLV�GLUHFW�
O\�� DQG� RQ� WLPH�� WR� WKH� 6HFWLRQ� 7UHDVXUHU�� ,DQ� 3RUWHU��
*UHHQLQJV�$FUH��/LWWOH�%LUFK��+HUHIRUG�+5���%'��'R�QRW�
VHQG� LW� WR� WKH� :1)&� 6HFUHWDU\� ZLWK� \RXU� :1)&� VXE�
VFULSWLRQ��&KHTXHV� VKRXOG�EH�PDGH� SD\DEOH� WR� µ*HRORJ\�
6HFWLRQ���:1)&¶��0HPEHUV�DUH�HQFRXUDJHG�DOWHUQDWLYHO\�
WR� SD\� E\� 6WDQGLQJ�2UGHU�� IRUPV� DUH� DYDLODEOH� IURP� ,DQ�
3RUWHU� 
$ਭਭ਴ਠਫ�*ਤਭਤ਱ਠਫ�0ਤਤਲ਼ਨਭਦ 

0 (0%(56�DUH�DVNHG�WR�DFFHSW�WKLV�DV�QRWLILFDWLRQ�RI�
WKH� *HRORJ\� 6HFWLRQ� $*0� WR� EH� KHOG� RQ�)ULGD\�

��UG�)HEUXDU\������VWDUWLQJ�DW�����SP�DW�D� ORFDWLRQ�DV�
\HW�XQGHFLGHG��PHPEHUV�ZLOO�EH�QRWLILHG��'LQQHU�ZLOO�IRO�
ORZ� WKH�$*0�DW� ����SP��%RRNLQJ� IRUPV� IRU� WKH� GLQQHU�
ZLOO�EH�H-PDLOHG�WR�PHPEHUV�LQ�-DQXDU\��7KH�RIILFLDOV�DQG�
FRPPLWWHH�IRU�WKH�FRPLQJ�\HDU�ZLOO�EH�HOHFWHG�� 
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����� KDV� EHHQ� D� \HDU� RI� WZR� KDOYHV�� KHFWLF� GXULQJ�
WKH�VSULQJ�DQG�VXPPHU��PXFK�TXLHWHU�LQ�WKH�DXWXPQ��
$IWHU� IRXU� EXV\� \HDUV�� WKH� +/)-IXQGHG� SURMHFW� µ$�
7KRXVDQG� <HDUV� RI� %XLOGLQJ� ZLWK� 6WRQH¶� ILQDOO\�
HQGHG�LQ�-XQH�ZLWK�D�UXVK�WR�JHW�DOO�WKH�GDWD�RQWR�WKH�
QHZ�GDWDEDVH��0DQ\�WKDQNV�PXVW�JR�WR�WKH�����YRO�
XQWHHUV� ZKR� FRQWULEXWHG� WR� WKH� SURMHFW�� 7KH� RSHQ�
DFFHVV� GDWDEDVH� �ZZZ�EXLOGLQJVWRQHV�RUJ�XN�� QRZ�
KDV� LQIRUPDWLRQ� RQ� VRPH� ����� EXLOGLQJV� DQG� ����
TXDUULHV�DV�ZHOO�DV�RWKHU�UHODWHG�PDWHULDO�ZKLFK�PD\�
FRQWDLQ�VRPHWKLQJ�RI�LQWHUHVW�WR�\RX��7KHUH�DUH�DOVR�
QLQH�QHZ�JHRFDFKH�VLWHV�DQG�QHZ�EXLOGLQJ�VWRQH�WUDLO�
JXLGHV� WR� %URPVJURYH�� %URP\DUG�� 0DOYHUQ� DQG� D�
FRPELQHG�JXLGH�WR�+HUHIRUG�&DWKHGUDO�DQG�FLW\�FHQ�
WUH� 
:RUN� KDV� FRQWLQXHG� LQ� GHYHORSLQJ� DQG� WHVWLQJ� WKH�
$SSV�LQ�WKH�µ9R\DJHV�LQ�'HHS�7LPH¶�SURMHFW��/RFDO�
VFKRROV�XVHG�WKHP�GXULQJ�WKH�VXPPHU��'HYHORSPHQW�
ZRUN�ZLOO� ILQLVK� WKLV�ZLQWHU� IROORZHG�QH[W� VXPPHU�
E\�WKHLU�XVH�LQ�PRUH�VFKRROV�DQG��KRSHIXOO\��LQWHUHVW�
HG�DPDWHXU�JURXSV� 
7KH�0DOYHUQ� +LOOV� 6LWHV�0DLQWHQDQFH� SURJUDPPHV�
ZHUH� FRPSOHWHG� LQ� WKH� VSULQJ�� 1LQH� VLWHV� ZHUH�
FOHDUHG��ILYH�IRU� WKH�0DOYHUQ�+LOOV�$21%�DQG�IRXU�
IRU� WKH� 0+� &RQVHUYDWRUV� �QRZ� WKH� 0+� 7UXVW���
7KHUH�DUH�DERXW� WZHQW\�YROXQWHHUV�QRZ�WDNLQJ�SDUW��
7KH�����-���VHDVRQ�KDV�DOUHDG\�VWDUWHG�ZLWK�D�VLPL�
ODU�QXPEHU�RI�VLWHV� WR�EH�PDLQWDLQHG�RYHU� WKLV�ZLQ�
WHU� 
7KH�8QLYHUVLW\�RI�:RUFHVWHU¶V�*HR*DUGHQ�KDV�EHHQ�
GHVLJQHG�DV�DQ�RXWGRRU�SUDFWLFDO�OHDUQLQJ�VSDFH��7KH�
7UXVW�KDV�DVVLVWHG�LQ�WKLV�XQLYHUVLW\�SURMHFW��,QWHUSUH�
WDWLRQ� SDQHOV� DQG� OHDIOHWV� DUH� QRZ� LQ� SODFH� DURXQG�
WKH�JDUGHQ�DQG�WKH�$SS�FDQ�EH�GRZQORDGHG�IRU�IUHH��

�(+7� KDV� OHDIOHWV� LI� \RX� UHTXLUH� DQ\��� ,W� LV� ZHOO�
ZRUWK� DOORZLQJ�H[WUD� WLPH� WR� VHH� WKH� JDUGHQ� LI� \RX�
DUH�YLVLWLQJ�6W�-RKQ¶V�&DPSXV� 
7KH�*HRSDUN�:D\�WUDLO�ZDWFK�VFKHPH�ZDV�VXFFHVV�
IXOO\� UHDFWLYDWHG� ODVW� \HDU� DQG� WKH� HQWLUH� OHQJWK� RI�
WKH� WUDLO�ZDV�ZDONHG� WKLV� \HDU��$Q\RQH�ZKR�ZRXOG�
OLNH� WR�KHOS�QH[W�\HDU�VKRXOG�FRQWDFW�6XH�.QR[�YLD�
WKH� (+7� 2IILFH� �HKW#ZRUF�DF�XN��� /DVW� ZLQWHU��
ZRUN� EHJDQ� RQ� D� VHFRQG� HGLWLRQ� RI� WKH� *HRSDUN�
:D\� *XLGH� ERRN�� $V� \RX� FDQ� LPDJLQH� PXFK� KDV�
FKDQJHG� VLQFH� LW� ZDV� SXEOLVKHG� LQ� ������ IURP� WKH�
FORVXUH� RI� WKH� 6FKZHSSHV� 0DOYHUQ� :DWHU� ERWWOLQJ�
SODQW� WR�PDMRU� FKDQJHV� LQ� JHRORJLFDO� WKLQNLQJ� VXFK�
DV��PRYLQJ�WKH�VWDUW�RI� WKH�LFH�DJH�EDFN�WR�RYHU�����
PLOOLRQ�\HDUV��&KDQJHV�WR�WKH�URXWH�DUH�DOVR�QHHGHG�
LQ�SODFHV��3XEOLFDWLRQ�DQG�D� ODXQFK�HYHQW�DUH�EHLQJ�
SODQQHG�IRU�WKH�VSULQJ�� 
:H� DUH� DOUHDG\� IRFXVLQJ� RQ� QH[W� \HDU¶V�ZRUN�ZLWK�
DQ�HPSKDVLV�RQ� LPSURYLQJ� WKH�7UXVW¶V� UHVLOLHQFH�VR�
WKDW� LW� LV�EHWWHU�DEOH� WR�ZHDWKHU�ZKDWHYHU� WKH�IXWXUH�
EULQJV� 

'U�6XVDQ�+D\��(+7�&KDLUPDQ 
 

$	0+�*HRSDUN�DQG�*HR)HVW 
7KH�*HRSDUN� VWDJHG� DQRWKHU� JRRG� IHVWLYDO�� GLYHUVH�
DV�HYHU�� UHDVRQDEO\�ZHOO�DWWHQGHG�DQG�VXSSRUWHG�E\�
YDULRXV�:RROKRSH�&OXE�PHPEHUV� DV� XVXDO�� EXW�ZH�
ZHUHQ¶W� DEOH� WR� GR� HYHU\WKLQJ� TXLWH� DV� DQWLFLSDWHG�
EHFDXVH�RI�VFKHGXOLQJ�SUREOHPV� 
:H�GHFLGHG�WR�SRVWSRQH�WKH�*HRSDUN�H[WHQVLRQ�FHO�
HEUDWLRQV�XQWLO�QH[W�\HDU�VR�WKDW�WKH�3UHVLGHQWLDO�9LV�
LW�FDQ�FRLQFLGH�ZLWK�WKH�*HRIHVW������RSHQLQJ��$OVR��
LW� ZDV� GHFLGHG� WR� DOORZ� IRU�PRUH� WLPH�� SOXV� D� IHZ�
DGGLWLRQV�� EHIRUH� UHOHDVLQJ� WKH� WZR� QHZ� *HRSDUN�
PDSV��7KHVH�DUH� ORRNLQJ�YHU\�DWWUDFWLYH�DQG�DUH�DO�
UHDG\�PXFK�DGPLUHG��WKDQNV�WR�0LNH�%URRNV� 
2Q�VHYHUDO�RFFDVLRQV�-RKQ�6WRFNV�KDV�GRQH�VWHUOLQJ�
ZRUN�ZLWK� FURZGV� RI� HQWKXVLDVWLF� \RXQJVWHUV�ZKHQ�
GLUHFWLQJ�WKHLU�VHDUFKLQJ�IRU�&DUERQLIHURXV�IRVVLOV�LQ�
WKH�VSRLO�KHDS�DW�$OYHOH\�–�JUDWHIXOO\�DSSUHFLDWHG�E\�
WKH�6HYHUQ�9DOOH\�&RXQWU\�3DUN�–�DQG�E\�WKH�UHVW�RI�
XV� 
,ULV� KDV� VRPHWLPHV� VWRRG� LQ� IRU� *HRUJLD� -DFREV�
>8SSHU�&ROZDOO�	�0DUWOH\@�GXULQJ�*HRUJLD¶V�UHFHQW�
LOOQHVV�� IURP�ZKLFK� VKH� LV� QRZ� KDSSLO\� UHFRYHUHG��
:H� ERWK� OHG� D� JXLGHG� ZDON� IURP� %ODFNVWRQH� WR�
6WRXUSRUW�YLD�%XUOLVK�7RS�DQG�WKH�6WDIIV��	�:RUFV��
&DQDO��WKHQ�EDFN�DORQJ�WKH�ULYHUVLGH�SDWK��DQG�,�JDYH�
DQ�LOOXVWUDWHG��VXUYH\LQJ��WDON�IRU� WKH�%HZGOH\�0X�
VHXP�6XPPHU�/HFWXUHV�3URJUDPPH� 

*HUU\�&DOGHUEDQN��:*6�UHS��RQ�$0+*�)RUXP 

0HPEHUV�RI�WKH�:*6�&RPPLWWHH 
�'HFHPEHU������ 

'U�&KULV�)OHWFKHU��&KDLUPDQ 
  
'U�3DXO�2OYHU��6HFUHWDU\ 
  
,DQ�3RUWHU��7UHDVXUHU�DQG�0HPEHUVKLS�6HFUHWDU\ 
  
6XH�2OYHU��3URJUDPPH�6HFUHWDU\ 
  
0RLUD�-HQNLQV��6HFWLRQ�5HFRUGHU 
  
'U�-RKQ�3D\QH��µ(DUWK�0DWWHUV¶�(GLWRU 
  
'RQ�(YDQV��0LQXWHV�6HFUHWDU\ 
  
*HUU\�&DOGHUEDQN��*HRSDUN�5HSUHVHQWDWLYH 
  
&KDUOHV�+RSNLQVRQ�� 
  

 


