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1R��������'HFHPEHU����� 

0(66$*(�)520�7+(�&+$,50$1� 

T UDYHOOLQJ� WR� 6FRWODQG� IRU�P\�ZRUN� LQ� WKH�
ODVW�IHZ�PRQWKV�,�VDZ�WKH�HQWKXVLDVP�JHQ�

HUDWHG� E\� WKH� TXHVWLRQ� RI� LQGHSHQGHQFH��0DQ\�
FRPPHQWDWRUV�KDYH�SRLQWHG�RXW�KRZ�EHQHILFLDO�
WKLV�KDV�EHHQ�IRU�SROLWLFV��D�VXEMHFW�QRW�QRUPDOO\�
KLJK�RQ�SHRSOHV¶�PLQGV�DV�LQGLFDWHG�E\�WKH�VDG�
O\�ORZ�WXUQRXW�RQ�SROOLQJ�GD\V��,�ZRQGHU�LI�VLP�
LODU� HQWKXVLDVP� LV� DERXW� WR� KLW� JHRORJ\�� 7KH�
TXHVWLRQ� LV� µIUDFNLQJ¶�� 1HYHU� EHIRUH� KDYH� ,�
KHDUG� JHRORJ\� PHQWLRQHG� µGRZQ� WKH� SXE¶� \HW�
QRZ� WKH� VXEMHFW� DULVHV� IUHTXHQWO\� DQG� LV� GLV�
FXVVHG�ZLWK�SDVVLRQ��,W¶V�HYHQ�VWDUWLQJ�WR�DSSHDU�
RQ�WKH�QDWLRQDO�QHZV� 

0\WKV�OLNH�HDUWKTXDNHV�DQG�ZDWHU�SROOXWLRQ�DUH�
VR� KHDYLO\� SURPRWHG� WKDW� PRVW� SHRSOH� WKLQN�
WKH\¶UH� WUXH�� � 6R� WKH� IHDU� RI� µZLOO� LW� KDSSHQ�
KHUH"¶�LV�H[SUHVVHG�E\�DOPRVW�HYHU\RQH��HYHQ�LQ�
SODFHV� ZKHUH� WKHUH� LV� QR� FKDQFH� �OLNH� PRVW� RI�
+HUHIRUGVKLUH��� � 7KDW� IHDU� QHHGV� WR� EH� DG�
GUHVVHG�� � &OXEV� OLNH� RXUV� KDYH� D� UROH� WR� SOD\�
KHUH���1RW�RQO\�FDQ�ZH�EHQHILW�IURP�QHZ�PHP�
EHUV�KRSLQJ�WR�OHDUQ�WKH�VXEMHFW�EXW�ZH�FDQ�DOVR�
FRQWULEXWH� WR� WKH� GHEDWH�� � )RU� H[DPSOH�� HYHU\�
\HDU� WKHUH� DUH� 5RFN� DQG� )RVVLO� 5RDGVKRZV�
ZKLFK� DUH� YHU\� SRSXODU� ZLWK� WKH� FKLOGUHQ���
:KLOH� OLWWOH� -LPP\�GUDZV� WULORELWHV� WKHUH�FRXOG�
EH� D� WDON� QH[W� GRRU� RQ� ³)UDFNLQJ� KHUH� LQ�
%ORJJVWRZQ´�� � ,�EHW� LW�ZRXOG�GUDZ�WKH�FURZGV��
$QG� WKHQ� WKH� SDVVLRQ� µGRZQ� WKH� SXE¶� FRXOG� DW�
OHDVW�LQFOXGH�VRPH�DFWXDO�XQGHUVWDQGLQJ� 

,W¶V�QR�VHFUHW� WKDW�RXU�FOXE�LV�DJHLQJ�DQG�QHHGV�
QHZ�EORRG��EXW�7ZLWWHU�DQG�)DFHERRN�VHHP�IDU�
PRUH�LPSRUWDQW�WKDQ�URFNV�WR�DQ\RQH�XQGHU�WKH�
DJH�RI������,I�,¶P�ULJKW�DERXW�D�UHQHZHG�HQWKXVL�
DVP� IRU� JHRORJ\� WKHQ� LW� PD\� HYHQ� DWWUDFW� WKDW�
\RXQJHU� JHQHUDWLRQ�� � ,� KRSH� VR�� � $QG� PD\EH�
WKH\¶OO�HYHQ�EX\�PH�D�SLQW��%XWW\�%DFK�SOHDVH� 

*HRII�6WHHO��&KDLUPDQ 
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E\�0RLUD�-HQNLQV 

T KH�VHFRQG�\HDU�RI� WKH�:\H�9DOOH\�3DUWQHUVKLS�SUR�
MHFW�IXQGHG�E\�'HIUD�YLD�1DWXUDO�(QJODQG�JDYH�(+7�

WKH�RSSRUWXQLW\�WR�FDUU\�RXW�WKH�IXUWKHU�YDOXDEOH�DQG�XVH�
IXO� ZRUN� OLVWHG� EHORZ�� PXFK� RI� ZKLFK� ZDV� FDUULHG� RXW�
ZLWK�KHOS�RI�YROXQWHHUV�IURP�WKH�:*6�� 
&RQGXFW� D� EDVHOLQH� DXGLW� RI� JHRGLYHUVLW\�� VRLO�� JODFLDO�

DQG�IOXYLDO�IHDWXUHV��:ULWH�D�VXPPDU\�UHSRUW�� 
3URGXFH�D�PDQDJHPHQW�SODQ�IRU�DQ�/*6 
'HVLJQDWH�VHYHQ�QHZ�/RFDO�*HRORJLFDO�6LWHV��/*6�� 
3HUIRUP�JHRFRQVHUYDWLRQ�ZRUN�DW�WZR�VLWHV� 
/HFWXUH�DERXW�WKH�JHRORJ\�RI�WKH�DUHD� 
&RQGXFW�WZR�JXLGHG�JHRORJ\�DQG�ODQGVFDSH�ZDONV� 
0DNH�D�FDVW�RI�GHVLFFDWLRQ�FUDFNV�DW�+XQWVKDP�+LOO� 
8SGDWH�WKH�GDWDEDVH�RI�JHRORJLFDO�VLWHV� 

6RPH�RI�WKLV�ZRUN�LV�GHVFULEHG�KHUH� 
%DVHOLQH�'DWD 

$�VHULHV�RI�GD\V�ZHUH�VSHQW�E\�'XQFDQ�+DZOH\�DQG�(OOLRW�
&DUWHU�GRLQJ�ILHOGZRUN�DQG�UHFRUGLQJ�GDWD�DERXW�JHRORJL�
FDO�� JHRPRUSKRORJLFDO� DQG� JODFLDO� VLWHV�� 6RPH� RI� WKLV�
ZRUN�LV�GHVFULEHG�VHSDUDWHO\�E\�'XQFDQ�RQ�SDJHV���WR���� 
7KLV�\HDU� LQ�-DQXDU\�DQG�HDUO\�)HEUXDU\� WKHUH�ZHUH�UHF�
RUG� DPRXQWV� RI� UDLQ� DQG� IORRGV� ZHUH� ZLGHVSUHDG�� 7KLV�
DIIHFWHG� WKH�ILHOGZRUN��2Q�VRPH�GD\V�VLWHV�FRXOG�QRW�EH�
UHDFKHG� EHFDXVH� URDGV�� VXFK� DV� WKDW� IURP� +XQWVKDP�
%ULGJH�WR�<DW�5RFN��ZHUH�FORVHG�E\�IORRG�ZDWHU��7KH�RS�
SRUWXQLW\�ZDV�WDNHQ�WR�FRPSDUH�WKH�YLHZV�ZLWK�IORRGV�WR�
WKRVH�ZLWKRXW� 

 
2Q�WKH�OHIW�LV�WKH�YLHZ�IURP�WKH�3URVSHFW�DW�5RVV-RQ-:\H�ORRN�
LQJ�QRUWK�XS�WKH�:\H�9DOOH\�RQ���WK�)HEUXDU\�������&RPSDUH�
LW�ZLWK� WKH� VDPH� YLHZ� WDNHQ� LQ������ VHHQ� LQ� WKH�SKRWR�RQ� WKH�
ULJKW� 

$V�ZHOO�DV�JODFLDO�DQG�IOXYLDO�IHDWXUHV��VLWHV�ZLWK�'HYRQL�
DQ� DQG� &DUERQLIHURXV� URFN� RXWFURSV� ZHUH� LQYHVWLJDWHG�
DQG�UHFRUGHG� 
'HVLJQDWLRQ�RI�/RFDO�*HRORJLFDO�6LWHV 
6HYHQ�QHZ�/RFDO�*HRORJLFDO�6LWHV�ZHUH�GHVLJQDWHG�E\�D�
SDQHO� RI� DVVHVVRUV�� 7KHVH�ZHUH� D� YDULHW\� RI� VLWHV�� VRPH�
JHRORJLFDO�� VRPH� JODFLDO� DQG� VRPH� IOXYLDO�� 7KHUH�ZDV� D�
ULYHU�FOLII�VKRZLQJ�D�VHFWLRQ�RI�WKH�5DJODQ�0XGVWRQH�)RU�
PDWLRQ� DQG� D� ODQGVOLS� DUHD�� 7KHUH� ZDV� DQ� DUHD� RI� SHDW�
ZKLFK� IRUPHG�ZKHQ� WKH� FOLPDWH� LPSURYHG� DIWHU� WKH� ,FH�
$JH��7KHUH�ZDV�D�IRUPHU�TXDUU\�LQ�&DUERQLIHURXV�/RZHU�
/LPHVWRQH�6KDOHV��QRZ�NQRZQ�DV�WKH�$YRQ�*URXS��7KHUH�
ZDV� D� VHFWLRQ� RI� D� WULEXWDU\� YDOOH\� RI� WKH�:\H� VKRZLQJ�
LQFLVHG�PHDQGHUV�RQ�ZKLFK�VPDOOHU�ZDYHOHQJWK�PHDQGHUV�
KDYH� GHYHORSHG� UHODWHG� WR� WKH� VPDOOHU� DPRXQW� RI� ZDWHU�
QRZ�WKDW�WKH�VWUHDP�LV�QRW�VZHOOHG�ZLWK�JODFLDO�PHOWZDWHU� 
6LWH�&OHDUDQFH 
:LWK�SHUPLVVLRQ�IURP�WKH�)RUHVWU\�&RPPLVVLRQ�DQG�1DW�
XUDO�(QJODQG��%HWK�$QGUHZV�DQG�YROXQWHHUV�FDUULHG�RXW� 

 
5HGEDQN�&OLII�QHDU�0RUGLIRUG�VKRZLQJ�D�VHFWLRQ�RI�WKH�5DJODQ�
0XGVWRQH�)RUPDWLRQ� 

VLWH�FOHDUDQFH�ZRUN�RQ�*UHDW�'RZDUG�DQG�DW�WKH�%LEOLQV��
7KH�SLFWXUHV�EHORZ�VKRZV�WKH�GHSRVLW�RI�FDOFDUHRXV�WXID�
DW� WKH� %LEOLQV�� 7KH� DSSURDFK� WR� WKH� VLWH�ZDV� YHU\� RYHU�
JURZQ� DQG� ZDV� DOPRVW� LPSDVVDEOH� LQ� VXPPHU� PRQWKV�
PDNLQJ�DFFHVV�YHU\�GLIILFXOW� 
7KH� &DUERQLIHURXV� OLPHVWRQH� FOLIIV� KHUH� DUH� FRDWHG� E\�
LUUHJXODU� GHSRVLWV� RI� FDOFDUHRXV� WXID�� 7KLV� LV� GHSRVLWHG�
IURP� VROXWLRQ� LQ�ZDWHU�ZKLFK� GULSV� GRZQ� WKH� FOLII� IURP�
'URSSLQJ� :HOO� DERYH�� $� ZDWHUIDOO� FDQ� EH� VHHQ� LQ� WKH�
SKRWR�DIWHU�DOO�WKH�UDLQ�ZH�KDG�ODVW�\HDU��7KH�WXID�LV�IXOO�RI�
DLU� KROHV� DQG� FRQWDLQV� LQFOXVLRQV� RI� WZLJV�� EHHWOH� FDUD�
SDFHV�DQG�RWKHU�RUJDQLF�GHEULV�ZKLFK�KDV�EHHQ�µSHWULILHG¶�
LQ� WKH� URFN��$�PRVV� JURZV� RQ� WKH� WXID� DQG� DLGV� LWV� IRU�
PDWLRQ��,QLWLDO�ZRUN�KDG�EHHQ�FDUULHG�RXW�E\�WKH�)RUHVWU\�
&RPPLVVLRQ�WR�HUHFW�D�IHQFH�DW�WKH�EDVH�RI�WKH�FOLII� 

 
7KH�%LEOLQV�VLWH�EHIRUH�FOHDUDQFH�DQG�WKH�FOHDUDQFH�SDUW\�E\�
WKH�QHZ�IHQFH�� 

&DSSLQJ�*UHDW�'RZDUG�DUH�VDQGVWRQH�URFNV�ZKLFK�RYHU�
OLH�WKH�&DUERQLIHURXV�/LPHVWRQH��7KHVH�PDUN�WKH�FKDQJH�
IURP� PDULQH� WR� WHUUHVWULDO� FRQGLWLRQV�� 7KLV� 'U\EURRN�
6DQGVWRQH�� QRZ� FDOOHG� WKH� &URPKDOO� 6DQGVWRQH� )RU�
PDWLRQ�� ZDV� ODLG� GRZQ� E\� VWUHDPV� FURVVLQJ� D� ODQG� VXU�
IDFH���,W�XQGHUOLHV�WKH�&RDO�0HDVXUHV�IRXQG�LQ�WKH�)RUHVW�
RI�'HDQ���7KLV�VDQGVWRQH�LV�IRXQG�DV�GHWDFKHG�EORFNV�DOO�
RYHU�WKH�KLOOWRS�EXW�UDUHO\�LQ�SODFH�DV�RXWFURSV�� 
1HDU� WKH� WRS� RI� WKH� KLOO�� ZH� HQODUJHG� DQ� RXWFURS� RI�
'U\EURRN�6DQGVWRQH�E\�UHPRYLQJ�VRPH�RI�WKH�OHDI�PRXOG�
DURXQG� WKLV� UDUH� H[SRVXUH� RI� WKH� URFN�� )UHVKO\� H[SRVHG�
VXUIDFHV�ZHUH�VHHQ�WR�EH�JUH\�LQ�FRORXU�ZKLOVW�WKH�ZHDWK�
HUHG�URFN� LV�RUDQJH\�EURZQ��6RPH�RI� WKH�URFN� LV�SRRUO\�
FHPHQWHG�DQG�EUHDNV�GRZQ�LQWR�LQGLYLGXDO�JUDLQV�RQ�EH�
LQJ�UXEEHG��7KLV�KDV�OHG�WR�WKH�IRUPDWLRQ�RI�GHHS�ILVVXUHV�
DORQJ� WKHVH�ZHDNHU� OLQHV��7KH�URFN� LV�VHHQ� WR�EH�FXUUHQW�
EHGGHG�ZLWK�FRDUVHU�OD\HUV�FRQWDLQLQJ�TXDUW]�SHEEOHV� 
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&OHDULQJ�WKH�'U\EURRN�6DQGVWRQH�URFN�IDFH 

:DONV 
7ZR�ZDONV�ZHUH�OHG��2QH�ORRNHG�DW�WKH�JODFLDO�KLVWRU\�RI�
WKH� :\H� 9DOOH\� LQ� WKH� %UHLQWRQ� DUHD�� ZLWK� JODFLDO� PR�
UDLQH�� NHWWOH� KROHV��PHOW�ZDWHU� FKDQQHOV� DQG� WKH� GLYHUWHG�
FRXUVH�RI�WKH�5LYHU�:\H�WKURXJK�%UHLQWRQ�*RUJH� 
7KH� VHFRQG� ORRNHG� DW� VRPH� RI� WKH� YDULHG� JHRORJ\� RQ�
+XQWVKDP�+LOO��7KHUH�DUH�FUDJV�RI�4XDUW]�&RQJORPHUDWH��
RXWFURSV� RI� 7LQWHUQ� 6DQGVWRQH�� WKH� WUDQVLWLRQ� WR� PDULQH�
FRQGLWLRQV� LQ� ZKLFK� WKH� /RZHU� /LPHVWRQH� 6KDOH� �$YRQ�
*URXS�� ZDV� ODLG� GRZQ�� WKH� RYHUO\LQJ� /RZHU� 'RORPLWH�
�%ODFN�5RFN�/LPHVWRQH��DQG�D�UHFHQW�ODQGVOLS�DUHD� 
3URGXFWLRQ�RI�D�&DVW�RI�'HVLFFDWLRQ�&UDFNV 
2Q�+XQWVKDP�+LOO�LV�D�OLQH�RI�FUDJV�RI�4XDUW]�&RQJORPHU�
DWH��SDUW�RI�ZKLFK�LV�DQ�/*6��3HUPLVVLRQ�ZDV�JUDQWHG�E\�
WKH�)RUHVWU\�&RPPLVVLRQ�IRU�ZRUN�WRZDUGV�WKH�SURGXFWLRQ�
RI�D�FDVW�RI�WKH�XQGHUVLGH�RI�DQ�RYHUKDQJLQJ�URFN�OD\HU�� 
7KH�FOLII�IDFH�LV�XQGHUFXW�DW�WKH�EDVH�ZKHUH�D�VRIWHU�PXG�
VWRQH�EDQG�KDV�EHHQ�ZRUQ�DZD\��8QGHUQHDWK�DQ�RYHUKDQJ�
RI�D� IHZ�PHWUHV�� LQWHUHVWLQJ�IHDWXUHV�DUH�IRXQG�ZKLFK�DUH�
GLIILFXOW� DQG� GDQJHURXV� WR� YLHZ�� $ERXW� ���0\� DJR�� WKH�
VXUIDFH�RI�D�OD\HU�RI�PXG�GULHG�DQG�D�VHULHV�RI�SRO\JRQDO�
PXG�FUDFNV�GHYHORSHG��7KHVH�FUDFNV�ZHUH�ILOOHG�DV�D�VXF�
FHHGLQJ�EHG�RI� VDQG�ZDV�GHSRVLWHG��1RZ� WKH� VRIWHU�PXG�
KDV� EHHQ� HURGHG� DZD\��8QGHU� WKH� RYHUKDQJ� WKH� FRQVROL�
GDWHG�VDQG\�LQILOOLQJV�RI�WKH�PXG�FUDFNV�SURWUXGH�IURP�WKH�
VXUIDFH�RI�WKH�RYHUO\LQJ�EHG�� 

7KH� RYHUKDQJ� IURP�ZKLFK� WKH� FDVW�ZDV�PDGH�� ,W� LV� GLIILFXOW� WR�
H[DPLQH�LQ�VLWX� 

7KH� ZHDWKHU� FDXVHG� SUREOHPV� LQ� PDNLQJ� WKH� FDVW�� 7KH�
VLOLFRQH�UXEEHU�VROXWLRQ��ZKLFK�LV�SDLQWHG�RQ�WKH�URFN�VXU�
IDFH��FDQQRW�EH�XVHG� LQ� WKH�ZHW�RU� LQ� WHPSHUDWXUHV� ORZHU�
WKDQ�WHQ�GHJUHHV��VR�LW�ZDV�QHFHVVDU\�WR�ZDLW�XQWLO�WKH�ODVW�
PRPHQW�WR�REWDLQ�VXLWDEOH�PHWHRURORJLFDO�FRQGLWLRQV� 
7KH�FDVW�SURGXFHG�LV����P�[����P�DQG�ZDV�FXW�LQWR�WKUHH�
VHFWLRQV� WR� HQDEOH� LW� WR� EH� WUDQVSRUWHG�� ,W� VKRZV� WKDW� WKH�
GHVLFFDWLRQ�FUDFNV�DUH�XS�WR���FP�LQ�GHSWK��7KH�IURQW�VHF�
WLRQ� KDV� EHHQ� HURGHG� DQG� VPRRWKHG� WR� VRPH� H[WHQW� DQG�
KDV� OHVV� UHOLHI��:LWKLQ� WKH� DUHDV� EHWZHHQ� WKH� GHVLFFDWLRQ�
FUDFNV�DUH�QHWZRUNV�RI�LUUHJXODU�VPDOOHU�ULGJHV�ZKLFK�DS�
SHDU�WR�EH�WUDFHV�RI�EXUURZV�RI�VRPH�RI�WKH�ILUVW�FUHDWXUHV�
WR�HPHUJH�IURP�WKH�VHD�WR�OLYH�RQ�WKH�ODQG��7KH�SURGXFWLRQ�
RI�WKH�FDVW�ZLOO�HQDEOH�IXUWKHU�VFLHQWLILF�UHVHDUFK�RQ�WKHVH�
IDVFLQDWLQJ� IHDWXUHV� DQG�ZLOO� HQDEOH� WKHP� WR� EH� XVHG� IRU�

HGXFDWLRQDO� SXUSRVHV�� 7KH� IXQGLQJ� IRU� WKLV� SURMHFW� KDV�
SURYLGHG� D�ZRQGHUIXO� RSSRUWXQLW\� WR� YLHZ� LPSRUWDQW� H[�
DPSOHV�RI�GHVLFFDWLRQ�FUDFNV�DQG�EXUURZV�ZKLFK�DUH�GDQ�
JHURXV�WR�VKRZ�WR�FKLOGUHQ�LQ�WKH�ILHOG�� 

 
3KRWRJUDSK�RI�WKH�FDVW� 

%UHLQWRQ�*RUJH 

 
7ZR�ULYHU�WHUUDFHV�RYHUORRNLQJ�WKH�:\H�LQ�%UHLQWRQ�*RUJH 

%UHLQWRQ�*RUJH�ZDV�FXW�E\�WKH�5LYHU�:\H�GXULQJ�WKH�,FH�
$JH�ZKHQ�LWV�SUHYLRXV�FRXUVH��QRZ�IROORZHG�E\�WKH�<D]RU�
%URRN��ZDV�EORFNHG�E\�LFH�DQG�PRUDLQH��5LYHU�WHUUDFHV�LQ�
WKH�JRUJH�VKRZ�SUHYLRXV�OHYHOV�RI�WKH�YDOOH\�IORRU��2QH�LV�
LQ�WKH�PLGGOH�RI�WKH�SLFWXUH�DERYH�DQG�D�KLJKHU�WHUUDFH�KDV�
KRXVHV�EXLOW�RQ�LW 

 
$Q�LQDFFHVVLEOH�FOLII�LQ�UHG�PXGVWRQH�LQ�%UHLQWRQ�*RUJH� 

A �PHHWLQJ� WR� GLVFXVV� WKH� SUHVHQW� VWDWH� RI� UHVHDUFK� RQ�
WKH� 2OG� 5HG� 6DQGVWRQH� �256��� SDUWLFXODUO\� LQ� WKH�

DUHD�RI�WKH�)RUHVW�)DZU�*HRSDUN��ZDV�KHOG�LQ�%UHFRQ�IURP�
�UG�WR��WK�2FWREHU�������,W�ZDV�VSRQVRUHG�E\�WKH�*HRSDUN��
WKH� *HRORJLVWV¶� $VVRFLDWLRQ�� WKH� 1DWLRQDO� 0XVHXP� RI�
:DOHV� �&DUGLII�� DQG� WKH� 3DODHRQWRORJLFDO� 6RFLHW\�� 7KH�
SUHVHQWHUV�ZHUH�GUDZQ�IURP� WKH�ERG\�RI�SURIHVVLRQDO� UH�
VHDUFKHUV�EXW�PDQ\�RI�WKH����-VWURQJ�DXGLHQFH�ZHUH�IURP�
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WKH� ORFDO� JHRORJLFDO� VRFLHWLHV�� :*6�� (+7�� 0LG-:DOHV�
*HRO��6RF���7HPH�9DOOH\�*HRO��6RF��DQG� WKH�2SHQ�8QL�
YHUVLW\�*HRO��6RF��ZHUH�DOO�ZHOO�UHSUHVHQWHG�DQG�PDQQHG�
H[KLELWLRQ�VWDQGV��DORQJ�ZLWK�WKH�*$��%*6��*HRSDUN�DQG�
RWKHUV��$�IXOO�DFFRXQW�RI�WKH�PHHWLQJ�ZLOO�DSSHDU�LQ�GXH�
FRXUVH�LQ�D�VSHFLDO�LVVXH�RI�WKH�3URFHHGLQJV�RI�WKH�*HROR�
JLVWV¶�$VVRFLDWLRQ� 
7KH�PHHWLQJ�RSHQHG�ZLWK�D�NH\QRWH�SUHVHQWDWLRQ�E\�3URI��
%ULDQ�:LOOLDPV��+H� GHVFULEHG� FXUUHQW� NQRZOHGJH� DERXW�
WKH�/RZHU�2OG�5HG� 6DQGVWRQH� �/256�� LQ� (QJODQG� DQG�
:DOHV��7KH�/256�HQFRPSDVVHV�PRVW�RI�WKH�8SSHU�6LOX�
ULDQ� DQG�'HYRQLDQ� VWUDWD� H[SRVHG� LQ�+HUHIRUGVKLUH�� WKH�
'RZQWRQ� &DVWOH� 6DQGVWRQH�� 5DJODQ� 0XGVWRQH�� 6W�
0DXJKDQV�� 6HQQL� DQG� %URZQVWRQHV� )RUPDWLRQV�� 7KH�
4XDUW]�&RQJORPHUDWH�DQG�WKH�7LQWHUQ�6DQGVWRQH�DUH�SDUW�
RI� WKH� 8SSHU� 256�� 3URI�� :LOOLDPV� QRWHG� WKDW� UHVHDUFK�
3DXO�2OYHU�LQWURGXFHV�3URIHVVRU�%ULDQ�:LOOLDPV 

LQWR�WKH�/256�KDG�EHHQ�VWURQJ�LQ�WKH�ODVW�FRXSOH�RI�GHF�
DGHV�EXW�KDG�EHHQ�FHQWUHG�PRVWO\�RQ�WKH�H[FHOOHQW�FRDVWDO�
H[SRVXUHV� LQ� 3HPEURNHVKLUH�� DW� WKH� ZHVWHUQ� HQG� RI� WKH�
$QJOR-:HOVK�%DVLQ��+H�GUHZ�DWWHQWLRQ�WR�WKH�GLIIHUHQFHV�
DQG�VLPLODULWLHV�RI�WKLV�EDVLQ�ZLWK�WZR�UHODWHG�/256�GHS�
RVLWLRQDO�EDVLQV��DW�'LQJOH�LQ�6:�,UHODQG�DQG�DW�*DVSp�LQ�
&DQDGD��$PRQJVW�PDQ\�XQNQRZQV� DUH� WKH� OLQNDJHV� EH�
WZHHQ� WKHVH� EDVLQV�� WKH� SURYHQDQFH� RI� WKH� VHGLPHQWV��
ZK\�GHSRVLWLRQ�ZDV�VKXW�GRZQ�IURP�WLPH�WR�WLPH�DQG�WKH�

HIIHFWV�RI� WKH�$FDGLDQ�RURJHQ\��$Q� LQWHJUDWHG�DSSURDFK�
ZRXOG� EH� QHHGHG� WR� UHVROYH� WKHVH� TXHVWLRQV�� HPSOR\LQJ�
PDSSLQJ� DQG� GDWLQJ� RI� WKH� YDULRXV� PDUNHU� KRUL]RQV�
WKURXJKRXW� WKH�V\VWHP��FDOFUHWH��DLU�IDOO� WXIIV���VHGLPHQ�
WRORJ\�DQG�WKH�YDULRXV�IRUPV�RI�IRVVLO�VWXG\��ERWDQ\��SDO�
\QRORJ\��LFKQRORJ\��HWF��� 
7RQ\�%URRN�GHVFULEHG�WKH�OLYHV�DQG�YHU\�GLIIHUHQW�FKDU�
DFWHUV�RI�WKH�WZR�IRXQGHUV�RI�WKH�256��+XJK�0LOOHU�DQG�
5RGHULFN�0XUFKLVRQ��7RQ\�5DPVD\�JDYH�DQ�RYHUYLHZ�RI�
WKH�)RUHVW�)DZU�*HRSDUN��LQ�ZKLFK�WKH�256�LV�WKH�GRPL�
QDQW� URFN��7KH�*HRSDUN� VKRZV� HIIHFWV� IURP� WZR�RURJH�
QLHV�DQG�IURP�ZLGH�FKDQJHV�LQ�FOLPDWH�DQG�HQYLURQPHQW��
+H�RXWOLQHG�WKH�PDLQ�UHVHDUFK�DUHDV�DW�SUHVHQW�DFWLYH� LQ�
WKH�*HRSDUN��7KHVH�DUH�VWXGLHV�RI�WKH�VWLOO�DFWLYH�SULQFL�
SDO� IDXOW� V\VWHPV� �1HDWK�'LVWXUEDQFH�� HWF��� DQG�RI� VDP�
SOHV�IURP�WKH�ODVW�,FH�$JH��LQFOXGLQJ�WKH�QRYHO�DSSURDFK�
RI�VWXG\LQJ�'1$�DWWDFKHG�WR�VDQG�JUDLQV���)LQDOO\�LQ�WKLV�

VHVVLRQ�� 7RE\� 'ULYHU� VKRZHG� PDQ\� ILQH� DHULDO� SKRWR�
JUDSKV� RI� 3HPEURNHVKLUH� DQG� WKH�%ODFN�0RXQWDLQV� DQG�
H[SODLQHG�WKHLU�XVH�LQ�JHRORJLFDO�ZRUN� 
&UDLJ-\-IUR�TXDUULHV��6HQQL�%HGV�)RUPDWLRQ� 

7KH� VHFRQG� VHVVLRQ�ZDV� FRQFHUQHG�ZLWK� SDODHRQWRORJ\��
7KH�ILUVW�SDSHU�GHVFULEHG�3WHUDVSLGRPRUSKV��WUDGLWLRQDOO\�
NQRZQ�DV�256�ILVK��7KH\��KDYH�EHHQ�LQWHUSUHWHG�DV�IUHVK�
ZDWHU�LQKDELWDQWV�EXW�KDYH�UHFHQWO\�EHHQ�VKRZQ�WR�RFFX�
S\� VKDOORZ�PDULQH� HQYLURQPHQWV� LQ� WKH�2UGRYLFLDQ� DQG�
6LOXULDQ��7KH\�DUH�GLVSHUVHG�ZRUOGZLGH�DQG�WKLV�OHG�WR�D�
KHDWHG�EXW�XQUHVROYHG�GLVFXVVLRQ�RQ�KRZ�WKLV�FRXOG�RF�
FXU�LI�WKH\�ZHUH�FUHDWXUHV�RI�IUHVK�ZDWHU��7KH�VHFRQG�SD�
SHU�GLVFXVVHG�WKH�SRVVLEOH�OLQNDJH�EHWZHHQ�WKH�EDVLQV�RI�
WKH� 6FRWWLVK� DQG� $QJOR-:HOVK� /256� EDVLQV�� 7KLV� LV�
EDVHG�RQ�WKH�GLVFRYHU\�RI�D�IHZ�ILVK�VSHFLHV�FRPPRQ�WR�
WKH�WZR�UHJLRQV��6XVDQ�7XUQHU�GLVFXVVHG�YDULRXV�DVSHFWV�

RI�PLFURYHUWHEUDWH� IRVVLOV� DQG� WKHQ� -HQQ\�0RUULV� VSRNH�
RQ� WKH� HYROXWLRQ� RI� ODQG� SODQWV�� LQFOXGLQJ� GLVFRYHULHV�
IURP�&UDVZDOO� LQ�+HUHIRUGVKLUH��/DVWO\��&KULVWLDQ�%DDUV�
OLQNHG�D�VXEVWDQWLDO�GHFUHDVH�LQ�DWPRVSKHULF�&2��FRQFHQ�
WUDWLRQ� GXULQJ� WKH�PLG-3DODHR]RLF�ZLWK� WKH� HYROXWLRQ� RI�
URRWHG� ODQG� SODQWV�ZKLFK� UHVXOWHG� LQ� LQFUHDVHG�ZHDWKHU�
LQJ� RI� &D� DQG� 0J� VLOLFDWH� URFNV� DQG� WUDQVSRUW� RI� WKH�
ZHDWKHULQJ�SURGXFWV�WR�WKH�VHD� 

/OHFK�/OLD�—� VRIW� VHGLPHQW� GHIRUPDWLRQ� QHDU� WKH� EDVH� RI� WKH�
%URZQVWRQHV�� 

7KH�ILQDO�VHVVLRQ�RI�WKH�PHHWLQJ�GLVFXVVHG�VHGLPHQWROR�
J\�DQG�OLWKRVWUDWLJUDSK\��DQG�ZDV�EHJXQ�E\�D�SDSHU�IURP�
'XQFDQ�+DZOH\�LQ�ZKLFK�KH�GHVFULEHG�WKH�%ODFN�0RXQ�
WDLQV�DQG�VRXWK-ZHVW�+HUHIRUGVKLUH�DV�µEODFN�KROHV¶�DV�IDU�
DV�JHRORJLFDO�UHVHDUFK�ZDV�FRQFHUQHG�–�VR�OLWWOH�ZRUN�KDV�
EHHQ�GRQH��+H�GHVFULEHG�KLV�RZQ�H[WHQVLYH�ZRUN� LQ� WKH�
DUHD��VRPH�RI�ZKLFK� LV�GHWDLOHG�HOVHZKHUH� LQ� WKLV�QHZV�
OHWWHU��*HUDLQW�2ZHQ��6ZDQVHD�8QLY���VSRNH�RQ�VRIW�VHGL�
PHQW� GHIRUPDWLRQ� VWUXFWXUHV� DQG� WKHLU� VHYHUDO� SRVVLEOH�
PRGHV�RI�RULJLQ��)RU�QXPHURXV�ORFDO�H[DPSOHV��LQFOXGLQJ�

7ਧਤ�2ਫਣ�5ਤਣ�6ਠਭਣਲਲ਼ਮਭਤ�–�ਠ�6ਸਬਯਮਲਨਬ 
5HSRUW�E\�-RKQ�3D\QH 
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 WKRVH�RQ� WKH�&DW¶V�%DFN� LQ�+HUHIRUGVKLUH�� KH� VHHPHG� WR�
IDYRXU� WKH�PHFKDQLVP� RI�ZDWHU� HVFDSH� IROORZLQJ� OLTXH�

IDFWLRQ� RI� WKH� ZHW� VHGLPHQW� E\� PRYHPHQW� RQ� QHDUE\�
IDXOWV�� -RKQ�'DYLHV� VKRZHG�PDQ\�SLFWXUHV� LQ� VXSSRUW�RI�
KLV�REVHUYDWLRQ�RI�D�QHZO\�UHFRJQLVHG�UHJUHVVLRQ�ERXQGD�
U\� LQ� WKH�%URZQVWRQHV�� SRVVLEO\� D� UHVXOW� RI� WKH�$FDGLDQ�
RURJHQ\��)LQDOO\��.DWH�$QGUHZ�DQG�(OOLRW�&DUWHU�UHSRUWHG�
RQ�WKH�(+7�µ�����<HDUV�RI�%XLOGLQJ�ZLWK�6WRQH¶�SURMHFW��
ZLWK� SDUWLFXODU� UHIHUHQFH� WR� WKH� 256�� 7KH� GDWDEDVH� RI�
ORFDO� VWRQHV� LV� OLNHO\� WR� EH� XVHIXO� IRU� ZLGHU� JHRORJLFDO�
SXUSRVHV� 
$�YHU\� LQIRUPDWLYH�GLVFXVVLRQ�VHVVLRQ� OHG�E\�3URI��:LO�
OLDPV�HQGHG�WKH�PHHWLQJ��7KH�PDQ\�XQNQRZQV�ZKLFK�VWLOO�
H[LVW� LQ�256� UHVHDUFK�ZHUH�QRWHG� DQG� WKH�QHHG� WR�FRP�
ELQH� WKH� UHVXOWV� RI� DOO� WKH� GLVFLSOLQHV� GHVFULEHG� LQ� WKH�
V\PSRVLXP�ZDV�ZLGHO\�UHFRJQLVHG� 
$�ZDON� DURXQG� %UHFRQ� WR� VHH� WKH� ORFDO� EXLOGLQJ� VWRQHV�
ZDV�OHG�E\�-RKQ�'DYLHV��2Q�WKH�IROORZLQJ�GD\�WKHUH�ZHUH�
WZR�ZKROH-GD\�H[FXUVLRQV� 
([FXUVLRQ� WR� )DQ� )DZU� DQG� /OHFK� /OLD� OHG� E\� -RKQ�
'DYLHV����5HSRUW�E\�-RKQ�6WRFNV� 
7KH� $���� IURP� %UHFRQ� WR� WKH� 6WRUH\� $UPV� SDVVHV� XS�
ZDUGV� IURP� WKH� 6W�0DXJKDQV� )RUPDWLRQ� LQWR� WKH� 6HQQL�
%HGV�)P��([SRVXUHV�LQ�WKH�6HQQL�%HGV�ZHUH�H[DPLQHG�LQ�
WKH�&UDLJ-\-IUR�TXDUULHV�����P�WR�WKH�VRXWK-HDVW��WKH�1DQW�
\�*HUGLQHQ�FDVFDGHV�GRZQ�WKH�VORSH�IURP�)DQ�)DZU��62�
�������� RYHU� D� VHULHV� RI�ZDWHUIDOOV� LQ� WKH� %URZQVWRQHV�
)RUPDWLRQ�� /RRNLQJ� XSZDUGV�� WKH� UHVXOWV� RI� UHSHWLWLYH�
F\FOHV�RI�IOXYLDO�SURFHVVHV�ULVH�VWHHSO\�DQG�DUH�H[SRVHG�LQ�
D� µVWDLUFDVH¶� VHTXHQFH��$W� WKH� WRS�� D� WKLFN� EHG� RI� VRIWHU�
PXGVWRQH� KDV� FUHDWHG� D� EURDGHU� SODWIRUP� LQWHUUXSWHG�
KLJKHU� XS� E\� PRUH� VDQGVWRQH� RXWFURSV�� ZLWK� UDQGRP�
ERXOGHUV�VKRZLQJ�VRIW�VHGLPHQW�GHIRUPDWLRQ� 
'XULQJ� WKH� DVFHQW� -RKQ� 'DYLHV� GUHZ� DWWHQWLRQ� WR� VRPH�
NH\�IHDWXUHV�RI�WKH�H[SRVXUHV� 

6DQGVWRQH�EHGV�ZLWK�ULSSOH�WRSV��FKDQQHO�ODJ�GHSRVLWV��
FDOFUHWH�FODVWV��DQG�PXG-FODVW�FDYLWLHV� 
6HQQL�%HGV��JUH\�JUHHQ�FRORXU��JUHDWHU�RUJDQLF�PDWWHU�
SUHVHUYDWLRQ��DQG�KLJKHU�PLFD�FRQWHQW� 
%URZQVWRQHV�� FRORXU� FKDQJH� WR� SXUSOH�� ORZHU� PLFD�
FRQWHQW��KLJKHU�VDQGVWRQH�FRPSRQHQW� 

8QXVXDOO\�� VHYHUDO� H[DPSOHV� RI� SRVVLEOH�
%HDFRQLWHV� WUDFH� IRVVLOV� ZHUH� REVHUYHG� RQ� VDQG�
VWRQH�VXUIDFHV� 

/OHFK�/OLD��62���������LV�LQ�WKH�%URZQVWRQHV�)P��LQ�DQ�
DUHD�RI�EURDG�VORSLQJ�PRRUODQG�EHORZ�)DQ�/OLD��$�VFDW�
WHUHG�VDQGVWRQH�EORFNV�H[KLELW�VRIW�VHGLPHQW�GHIRUPDWLRQ�
�66'���7KH�WULJJHU�IRU�VXFK�H[WHQVLYH�GHIRUPDWLRQ�LV�QRW�

\HW� FOHDUO\� XQGHUVWRRG�� DOWKRXJK� WKH� DUHD� LV� FORVH� WR� WKH�
PXOWLSOH�IDXOWV�RI�WKH�6ZDQVHD�9DOOH\�GLVWXUEDQFH� 
([FXUVLRQ�WR�7UHGRPHQ��&RFNLW�+LOO�DQG�%ZOFK�4XDU�
U\�OHG�E\�'XQFDQ�+DZOH\� 
7UHGRPHQ�TXDUU\�KDV�EHHQ�WKH�ORFDWLRQ�IRU�H[FLWLQJ�IRVVLO�
GLVFRYHULHV�RI�SODQWV��ILVK��DUWKURSRGV�DQG�D�VSLGHU��'XU�
LQJ�RXU�YLVLW�D�JRRG�ILVK�IRVVLO�ZDV�IRXQG�DQG�QXPHURXV�
%HDFRQLWHV�EXUURZV�ZHUH�QRWHG��7KH�6W�0DXJKDQV�URFNV�
VKRZ� ZLGHO\� YDU\LQJ� IDFLHV�� 7KHVH�� DQG� WKHLU� UHODWLRQ�
VKLSV��ZHUH�GLVFXVVHG�ZLWK�VSHFLDO� LPSRUWDQFH�SODFHG�RQ�
WKH� FDOFUHWHV�� ZKLFK� SURYLGH� HYLGHQFH� RI� EDVLQ� VKXW-
GRZQ� 
7KH�FOLPE�WR�WKH�WRS�RI�&RFNLW�+LOO�ZDV�ZRUWKZKLOH�ERWK�
IRU� WKH�YLHZ�RYHU�/ODQJRUVH� DQG� IDU�EH\RQG�DQG� IRU� WKH�
UDQJH� RI� LFKQRVWUXFWXUHV� �WUDFH� IRVVLOV�� ZKLFK� 'XQFDQ�
SRLQWHG�RXW� 
7UHP\QID� 4XDUU\� H[SRVHV� FRQJORPHUDWHV� DQG� FKDQQHO�
VDQGVWRQHV� LQ� WKH� 6HQQL� )RUPDWLRQ�� $� EURDG� FKDQQHO�
DERXW���P�ZLGH�DQG��P�GHHS�LV�WKH�PRVW�HYLGHQW�IHDWXUH�
LQ�WKH�PDLQ�IDFH�RI�WKH�TXDUU\��7KH�URFNV�DUH�VDQGVWRQHV�
DQG� FRQJORPHUDWHV�� $� OD\HU�� DSSDUHQWO\� D� VLPSOH� PXG�
VWRQH��ZDV� VHHQ�RQ� FORVH� H[DPLQDWLRQ� WR� EH� D�PXGVWRQH�
FRQJORPHUDWH�ZLWK� URXQGHG�PXGVWRQH�FODVWV�XS� WR���FP�
LQ�VL]H� 
'XQFDQ�+DZOH\�H[SODLQV�7UHP\QID�4XDUU\ 

 

T KH� %*6�0HPRLU� µ*HRORJ\� RI� WKH� FRXQWU\� EHWZHHQ�
+HUHIRUG�DQG�/HRPLQVWHU¶�VWDWHV� WKDW� ODQGVOLGHV�DUH�

XQFRPPRQ� LQ� WKH� GLVWULFW� EXW� WKDW� RQ� WKH� /HRPLQVWHU� -�
%URP\DUG� SODWHDX� WKHUH� KDYH� EHHQ� VRPH� ZLWKLQ� WKH� 6W�
0DXJKDQV�)RUPDWLRQ��DQG�µ7KH� ODUJHVW� VOLS� IRUPV�D�EHOW�
���NP� ORQJ� >62�������@�RQ� WKH� VRXWK� VLGH� RI�'XGDOH¶V�
+RSH�YDOOH\¶��,W�ZDV�DW�62���������VRPH���NP�WR�WKH�HDVW�
RI� 'XGDOH¶V� +RSH�� WKDW� RQ� � $SULO� ����� ZH� YLVLWHG� WKH�
VLWH�RI�D�UHFHQW�ODQGVOLGH��7KLV�DIIHFWHG�6KRUWZRRG�)DUP�
DQG�ZH�DUH�JUDWHIXO�WR�0U�DQG�0UV�'DYLG�/HJJH�IRU�WKHLU�
SHUPLVVLRQ�WR�LQVSHFW�WKH�VLWH� 

)LJ�����/RRNLQJ�HDVW�DW�WKH�UHDU�EDFNVFDUS�RI�WKH�ODQGVOLGH�RQ�
WKH�VRXWK�VLGH�RI�WKH�GULYH�WR�6KRUWZRRG�� 

7KH�ODQGVOLGH�RFFXUUHG�RQ�� )HEUXDU\������DW�WKH�WRS�RI�
WKH�VWHHS�VORSH�DERYH�WKH�YLOODJH�RI�8OOLQJVZLFN�DQG�ZDV��
LQ�WKH�ZRUGV�RI�WKH�%*6�FODVVLILFDWLRQ�RI�ODQGVOLGHV��VHH�
WKH�%*6�ZHEVLWH���µD�UHDFWLYDWLRQ�RI�DQ�DQFLHQW�ODQGVOLGH��
7KH� UHDFWLYDWLRQ� LV� D� VKDOORZ� WUDQVODWLRQ�ZLWK� IORZ� IHD�

WXUHV� DW� WKH� WRH�¶� $ERXW� WZR� DFUHV� RI� DJULFXOWXUDO� ODQG�
ZHUH� DIIHFWHG�� EXW� QR� EXLOGLQJV�� DQG� WKH� URDG� EHWZHHQ�
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3HQFRPEH�DQG�8OOLQJVZLFN��ZKLFK�UXQV�QRUWK�VRXWK�PRUH�
RU� OHVV� WKURXJK� WKH� FHQWUH�RI� WKH� GLVWXUEHG�DUHD��ZDV� VR�
VHYHUHO\�GDPDJHG�WKDW�LW�KDG�WR�EH�FORVHG��,W�ZDV�QRW�XQWLO�
$XJXVW�WKDW�WKH�URDG�ZDV�UHRSHQHG��7KH�UHSDLU�ZDV�GLIIL�
FXOW�EHFDXVH�RI�WKH�JHRORJLFDO�LQVWDELOLW\�RI�WKH�VLWH��7KH�
UHDU�EDFNVFDUS��UXQQLQJ�HDVW�ZHVW�DW�WKH�WRS�RI�WKH�VORSH��
GDPDJHG�WKH�IDUP�GULYH�WR�6KRUWZRRG��)LJ����ZKLFK�KDV�
VLQFH�EHHQ�UHSDLUHG���%HORZ�LW�D�ODUJH�RDN�DQG�RWKHU�WUHHV�
�)LJ���� KDYH�EHHQ�PRYHG�GRZQ� WKH�VORSH��$� VFDUS� UXQ�
QLQJ� VRXWKZDUGV� IURP� WKH� EDFNVFDUS� PDUNV� WKH� HDVWHUQ�
OLPLW�RI�WKH�ODQGVOLGH��)LJ�����$W�WKH�WRH�RI�WKH�ODQGVOLGH�
WKH� IORZ� URGH� RYHU� D� SUHYLRXV� HDUWK� PRYHPHQW�� ZLWK�

EXFNOLQJ�RI�WKH�URDG�VXUIDFH��)LJ�����DQG�LQ�WKH�DGMDFHQW�
ILHOG� WR� WKH�ZHVW� RI� WKH� URDG� WKH� IORZ� H[KLELWHG� VLPLODU�
W\SLFDO� µUROO� RYHU¶� IHDWXUHV�� &UDFNV� KLJKHU� XS� WKH� URDG�
VKRZHG�KRZ�WKH�JURXQG�KDG�GURSSHG�DQG�PRYHG�ODWHUDOO\�
�)LJ���� 

7KH������ ODQGVOLGH�FRYHUHG�PXFK� WKH�VDPH�DUHD�DV� WKDW�
DIIHFWHG�E\�WKH�RQH�LQ������DQG��WR�WKH�ZHVW�RI�WKH�URDG��
WKHUH� LV� HYLGHQFH� LQ� WKH� GLVWXUEHG� ODQGVFDSH� RI� HDUOLHU�
ODQGVOLGHV��7ZR�SKRWRJUDSKV�RI�WKH������ODQGVOLGH�VKRZ�
GDPDJH�WR�WKH�6KRUWZRRG�GULYH�DQG�WR�WKH�URDG�YHU\�VLP�
LODU�WR�WKH�GDPDJH�FDXVHG�LQ������DQG�LOOXVWUDWHG�KHUH� 

)LJ�����$�PDWXUH�RDN�WUHH�ZKLFK�KDV�EHHQ�PRYHG�GRZQ�WKH�
VORSH�ZLWK�WKH�HDVWHUQ�VFDUS��)LJ����LQ�WKH�EDFNJURXQG�� 

)LJ� ��� 7KH� VFDUS� PDUNLQJ� WKH� HDVWHUQ� OLPLW� RI� WKH� ODQGVOLGH�
ZKLFK�UXQV�VRXWK�GRZQ�WKH�VORSH�ZLWK� WKH�6KRUWZRRG�GULYH� LQ�
WKH�EDFNJURXQG�� 

7KH� FDXVHV� RI� WKH� ODQGVOLGHV� RI� ����� DQG� ����� DUH� DW�
WULEXWHG� UHVSHFWLYHO\� WR� SHULRGV� RI�PHOWLQJ� VQRZ� DQG� WR�
KHDY\� UDLQ�� $JDLQ�� LQ� WKH� ZRUGV� RI� WKH� %*6� UHSRUW��
µ*URXQGZDWHU�VHHSDJH�� IURP�SHUYLRXV� OD\HUV�RI�FDOFUHWH��
VDQGVWRQH� DQG� FRQJORPHUDWH� ZLWKLQ� WKH� 6W� 0DXJKDQV�
)RUPDWLRQ� VDWXUDWHV� DQG� ZHDNHQV� WKH� XQGHUO\LQJ� PXG�
VWRQHV��LQ�ZHW�ZHDWKHU�WKH�LQFUHDVH�LQ�SRUH�ZDWHU�SUHVVXUH�
LV�WKH�OLNHO\�FDXVH�RI�PRYHPHQW�¶ 

0XFK� RI� WKLV� QRWH� LV� EDVHG� RQ� WKH� %*6�5HSRUW� DQG�1DWLRQDO�
/DQGVOLGH� 'DWDEDVH� �,'�������-��� ZKLFK� FDQ� EH� IRXQG� DW��
ZZZ�EJV�DF�XN�UHVHDUFK�HQJLQHHULQJ*HRORJ\�
VKDOORZ*HRKD]DUGV$QG5LVNV�ODQGVOLGHV�VKRUWZRRGKWPO� 

)LJ�����'DPDJH�WR�WKH�URDG�DW�WKH�WRH�RI�WKH�ODQGVOLGH�VKRZLQJ�
D�W\SLFDO�µUROO�RYHU¶�IHDWXUH� 

)LJ��«$�FUDFN�DFURVV�WKH�URDG�ZLWK�WKH�HQWUDQFH�WR�WKH�GULYH�
WR�6KRUWZRRG�)DUP�WR�WKH�ULJKW��HDVW��EHKLQG�WKH�EDUULHU���7KH�

SROH�LV�PDUNHG�LQ�KDOI-PHWUH�OHQJWKV��7KH�FUDFN�H[WHQGV�LQWR�
XQHYHQ�JURXQG�LQ�WKH�ILHOG�WR�WKH�OHIW���7KHUH�LV�DQRWKHU��VPDOO�

HU��FUDFN�DFURVV�WKH�URDG�D�IHZ�\DUGV�EHORZ�WKH�RQH�LQ�WKH�SKR�
WRJUDSK� 
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E\�&KDUOHV�+RSNLQVRQ�DQG�0RLUD�-HQNLQV� 
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$�9LVLW�E\�WKH�)ULHQGV�RI�WKH�6HGJZLFN�0XVHXP��&DPEULGJH 

E\�*HUU\�&DOGHUEDQN�DQG�3DXO�2OYHU 

I Q�2FWREHU�������PHPEHUV�RI�:*6�KRVWHG�DQG�JXLGHG�
D� YLVLW� E\� WKH� )ULHQGV� RI� WKH� 6HGJZLFN� 0XVHXP� LQ�

&DPEULGJH��2Q�WKH�LQLWLDO�HYHQLQJ���VW�2FWREHU��*HUU\�VHW�
XS�KLV� VOLGH� VKRZ� µ7KH�*HRORJ\�RI� WKH�:RROKRSH�'RPH�
DQG�0DOYHUQ�+LOOV¶� IRU� D� SUHVHQWDWLRQ�ZKLFK�ZDV� GHOLY�
HUHG�E\�3DXO�DQG�ZDV�JUHDWO\�DSSUHFLDWHG� 
2Q� WKH� IROORZLQJ� GD\� WKH� SDUW\� WUDYHOOHG� WR� +HUHIRUG��
3DXO�OHG�D�WRXU�RI�WKH�EXLOGLQJ�VWRQHV�RI�WKH�FDWKHGUDO�DQG�
ILQLVKHG�ZLWK�DQ�H[SRVLWLRQ�RI�WKH�&LW\�/LEUDU\�DUFKLWHF�
WXUH�� LQFOXGLQJ� DQ� LQWHUSUHWDWLRQ� RI� LWV� VFXOSWXUDO� RUQD�
PHQWDWLRQ��$IWHU�OXQFK�DW�WKH�<HZ�7UHH�,QQ�LW�ZDV�D�VKRUW�
ULGH� WR� 6ZDUGRQ� 4XDUU\�� 5RVDPXQG� KHUH� H[SODLQHG� WKH�
ORFDO�H[SRVXUHV��LQFOXGLQJ�WKH�EHQWRQLWH�OD\HUV�–�DQG�VKH�
IRXQG� D� KLWKHUWR� XQQRWLFHG� IRVVLO� H[SRVHG� LQ� WKH� TXDUU\�
IDFH�� 6DGO\�� WKH� YLHZ� IURP� WKH� XSSHU� YLHZSRLQW� ZDV�
JUHDWO\�UHVWULFWHG�E\�KD]H��QHYHUWKHOHVV��WKH�FDWKHGUDO�DQG�
D� IHZ� RI� WKH� PRVW� SURPLQHQW� FLW\� EXLOGLQJV� SOXV� VRPH�
PLGGOH-GLVWDQFH�ODQGPDUNV�ZHUH�LGHQWLILDEOH� 
1H[W��WR�:HOOLQJWRQ�+HDWK�DQG�WKH�/R[WHU�$VKEHG�4XDU�
U\�� 7KLV� KDG� EHHQ� FRPSOHWHO\� FOHDUHG� RI� LWV� RYHUJURZQ�
YHJHWDWLRQ� DQG� VLOW� E\� WKH�&KDPSLRQV� JURXS� DQG�ZDV� LQ�
WLS-WRS� FRQGLWLRQ�� 2QH� RI� WKH� YLVLWRUV� ZDV� ERWK� D� ORFDO�
&KDPSLRQ�DQG�D�&DPEULGJH�JHRORJ\�JUDGXDWH�OLYLQJ�MXVW�
XS�WKH�URDG�DQG�VR�ZH�UHFHLYHG�DQ�HQWKUDOOLQJ�DFFRXQW�RI�
WKH�VLWH�LQ�LWV�ZLGHU�6LOXULDQ�FRQWH[W��'LQQHU�DV�JXHVWV�RI�
WKH�)ULHQGV�LQ�WKH�%XUJDJH�+DOO�LQ�/HGEXU\�HQGHG�D�YHU\�
HQMR\DEOH�GD\ 
7KH�JURXS�ZDV�VWD\LQJ� LQ�:HVW�0DOYHUQ�DQG� WKH�VHFRQG�
IXOO�GD\�EHJDQ�ZLWK�D�VKRUW� MRXUQH\� WR� WKH�%ULWLVK�&DPS�
FDU� SDUN�� 7KLV� GD\� ZDV� PDUUHG� E\� SRRU� ZHDWKHU� DV� WKH�
SDUW\�PDGH�LWV�ZD\� WR�&OXWWHU¶V�&DYH��+HUH��EDVDOWLF�SLO�
ORZ� ODYDV� RI� WKH�:DUUHQ� +RXVH� )RUPDWLRQ� ZHUH� H[DP�
LQHG�DQG�WKH�SDUW\�ZDV�FKDOOHQJHG�WR�SLFN�RXW�LQGLYLGXDO�

SLOORZV��:LWK� WKH�ZHDWKHU� LPSURYLQJ�� WKH�+HUHIRUGVKLUH�
%HDFRQ�� WKUXVW� ZHVW� RYHU� \RXQJHU� 3DODHR]RLF� VWUDWD��
HPHUJHG� IURP� WKH� ORZ� FORXG� DQG� LWV� GLVSODFHPHQW� IURP�
WKH�PDLQ�0DOYHUQ�D[LV�FRXOG�EH�VHHQ� 
7R� HVFDSH� WKH� VWURQJ� ZLQG� DQG� VKRZHUV�� WKH� JURXS� UH�
WUHDWHG� WR� WKH� IRUPHU� /RZHU�7ROOJDWH�4XDUU\� WR� ORRN� DW�
WKH�HDUO\�SKDVH�SHULGRWLWH�IRUPLQJ�WKH�EXWWUHVV�EHWZHHQ�LW�
DQG� WKH� XSSHU� TXDUU\�� 1RZ� PHWDPRUSKRVHG� WR� DQ� DP�
SKLEROLWH�� LWV� DOWHUDWLRQ� ]RQH� LQ� FRQWDFW�ZLWK�D� ODWHU�SHJ�
PDWLWH� G\NH�� QRZ� XQIRUWXQDWHO\� XQH[SRVHG�� ZDV� H[DP�
LQHG�� (YHU\RQH� ZDV� SOHDVHG� WR� ILQG� VPDOO� µERRNV¶� RI�
EODFN� ELRWLWH�PLFD� LQ� WKH�PHWDVRPDWLF� ]RQH� FORVH� WR� WKH�
SHJPDWLWH��5HFHQW�ZRUN�E\�:*6�DQG� WKH�0DOYHUQ�8�$�
VXJJHVWV� WKDW� WKHVH� XQXVXDO� µELRWLWLWHV¶� SDVV� ULJKW� DFURVV�
WKH�0DOYHUQ�ULGJH�DW�WKLV�SRLQW� 
7KH� SDUW\� PRYHG� RQ� WR� WKH� 'LQJOH� 4XDUU\� ZKHUH� HDUO\�
GLRULWHV�FDQ�EH�VHHQ� LQWUXGHG�E\� ODWHU�SHJPDWLWHV�DQG� IL�
QDOO\��DIWHU�VKHDULQJ��E\�D�VLOO�RI�PLFURGLRULWH��7KH�ZKROH�
KLVWRU\� RI� WKH�0DOYHUQV� LV� HQFDSVXODWHG� ZLWKLQ� WKH� WZR�
OHYHOV� VHHQ� LQ� WKH� TXDUU\�� 'RZQ� WKH� URDG�� WKH� JURXS�
VWRSSHG�EULHIO\�DW�6W��-DPHV¶�&KXUFK�EXLOW�LQ�FKDUDFWHULV�
WLF� 0DOYHUQ-VW\OH� ZLWK� DQJXODU� EORFNV� RI� 3UHFDPEULDQ�
0DOYHUQLDQ�ODUJHO\�GHULYHG�IURP�'LQJOH�4XDUU\��7KH�YD�
ULHW\�RI�URFNV�LQ�WKH�TXDUU\�JLYHV�ULVH�WR�WKH�FRORXUIXO�RXW�
VLGH�ZDOOV�RI�WKH�FKXUFK��SDOH-JUHHQ�HSLGRWH�EHLQJ�SDUWLF�
XODUO\� QRWLFHDEOH�� (YHU\RQH� ZDV� UHOLHYHG� WR� EUHDN� IRU�
OXQFK�DW�WKH�QHDUE\�(OLP�&HQWUH�DQG�KHUH�WKH�YLVLW�HQGHG� 
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W LWK� WKH� :\H� 9DOOH\� IODQNHG� E\� WKH� :RROKRSH�
'RPH�WR�WKH�HDVW��WKH�%ODFN�0RXQWDLQV�WR�WKH�ZHVW�

DQG�6\PRQGV�<DW�)RUHVW�RI�'HDQ�WR�WKH�VRXWK��HDFK�ZLWK�
WKHLU� µFODVVLF¶�JHRORJ\�� LW� FRXOG�EH�HDV\� WR�GLVUHJDUG� WKH�
UHODWLYHO\�ORZHU-O\LQJ�WUDFW�RI�ODQG�LQ�VRXWK�+HUHIRUGVKLUH�
RFFXS\LQJ� WKH� VSDFH� EHWZHHQ��ZKHUH� RXWFURS� VHHPV� DO�
PRVW�QRQ-H[LVWHQW��%XW�JHRORJ\�LV�FRQWLQXRXV��RI�FRXUVH��
DOEHLW�DSSDUHQWO\�KLGGHQ��DQG�LQ�WKLV�VRUW�RI�FRXQWU\VLGH�LW�
LV� RIWHQ� D�PDWWHU� RI� XVLQJ� FOXHV� RQ� WKH�PDS� DQG� LQ� WKH�
ODQGVFDSH� WR� ILQG� µKLGGHQ¶� RXWFURSV� DQG� ODQGIRUPV� WKDW�
ZLOO�UHYHDO�WKH�JHRORJLFDO�KLVWRU\�RI�WKH�DUHD��7KH�DLP�RI�
WKLV�DUWLFOH� LV� WR�KLJKOLJKW�VRPH�RI� WKH�RXWFURSV�DQG�IHD�
WXUHV�GLVFRYHUHG�LQ�WKH�JHRORJLFDO�VXUYH\�RI�D�µVSDFH�EH�
WZHHQ¶��VWUHWFKLQJ�IURP�%UHGZDUGLQH�GRZQ�WKH�:\H�YDO�
OH\�WR�%UHLQWRQ��WKHQ�DFURVV�WR�.LQJVWRQH��.LOSHFN��*DU�
ZD\� +LOO�� 2UFRS�� 6W� :HRQDUGV� DQG� /DQJDUURQ� DQG� WKH�
*DUUHQ�YDOOH\�GRZQ�WR�WKH�:\H�DW�:KLWFKXUFK� 
/RZHU�2OG�5HG�6DQGVWRQH� URFNV�XQGHUOLH�PXFK�RI�+HUH�
IRUGVKLUH�DQG�DUH�ODUJHO\�UHVSRQVLEOH�IRU�WKH�UHG�VRLOV�WKDW�
FKDUDFWHULVH�WKH�DUHD��2OG�5HG�6DQGVWRQH��256��ZDV�RIWHQ�
JLYHQ� VFDQW� DWWHQWLRQ� LQ� WKH� SDVW�� QRW� OHDVW� EHFDXVH� HDUO\�
JHRORJLFDO� ZRUNHUV�� EDFN� LQ� WKH� PLG-��WK� FHQWXU\� IRXQG�
UHODWLYHO\� OLWWOH� RI� LQWHUHVW� FRPSDUHG� WR� WKH� IRVVLO-ULFK�
URFNV�RI� WKH�JUH\�6LOXULDQ�URFNV�EHQHDWK��+RZHYHU��PRUH�
UHFHQW�JHRORJLVWV�UHFRJQLVH� WKH� LPSRUWDQFH�RI� ORRNLQJ�IRU�
PRUH�WKDQ�REYLRXV�UHPDLQV�RI�IRUPHU�RUJDQLVPV�DQG�DOVR�
WKDW� FORVH� DWWHQWLRQ� WR� WKH� VHGLPHQWDU\� VWUXFWXUHV� FDQ� UH�
YHDO�JRRG�HYLGHQFH�IRU�SDODHRHQYLURQPHQWDO�LQWHUSUHWDWLRQ�
DQG�UH-FRQVWUXFWLRQ� 
7KH�ROGHVW�SDUW�RI�WKH�/RZHU�256�LV�GRPLQDWHG�E\�PXG�
VWRQHV� DQG� VLOWV� ZKLFK�� DW� LQWHUYDOV�� FRQWDLQ� ZKLWH-JUH\�
QRGXOHV�RI�LPSXUH�OLPHVWRQH�DQG�DUH�SXQFWXDWHG�E\�RFFD�
VLRQDO� EDQGV� RI� VDQGVWRQH�� 7KHVH� VWUDWD� DUH� FODVVLILHG� DV�
WKH� 5DJODQ� 0XGVWRQH� )RUPDWLRQ� �50)�� DQG� WKH\� ZHUH�
GHSRVLWHG�DURXQG�����PLOOLRQ�\HDUV�DJR��JLYH�RU�WDNH�D�IHZ�
PLOOLRQ� \HDUV� �H[DFW� GDWLQJ� LV� D� GLIILFXOW� VFLHQFH� WKDW� UH�
TXLUHV� HUURU�PDUJLQV�� SDUWLFXODUO\� DV� WLPH� EHFRPHV� GHHS�
HU���$V�VXFK�� WKH�50)�KDV�EHHQ� UHFRJQLVHG�DV�EHORQJLQJ�
WR�WKH�XSSHUPRVW�6LOXULDQ�SHULRG�ZLWKLQ�WKH�3ULGROL�6WDJH� 
*RRG� H[SRVXUHV� RI� WKH�50)� LQ� WKLV� UHJLRQ�DUH� QRW� FRP�
PRQ�–� WKH\�DUH�RIWHQ�FRQVLGHUHG�WR�EH�µVRIW�URFNV¶�ZKLFK�
FUHDWH� WKH� ORZ-O\LQJ� WHUUDLQ� RI� WKH� +HUHIRUGVKLUH� SODLQ��
7KH�IXOO�H[SODQDWLRQ�LV��KRZHYHU��D�OLWWOH�PRUH�VRSKLVWLFDW�
HG�� 7KH� VLOWVWRQHV� RI� WKH� 50)� DUH� RIWHQ� ODPLQDWHG� –� LQ�
YHU\� WKLQ� PP-VFDOH� OD\HUV� FDXVHG� E\� VPDOO� EXW� IUHTXHQW�
SXOVHV�RI�GHSRVLWLRQ��ZLWK�WKH�ODPLQDH�VXUIDFHV�UHSUHVHQW�
LQJ�WLQ\�EUHDNV�LQ�VHGLPHQWDWLRQ��7KH�EUHDNV�FUHDWH�PLFUR�
VFRSLF� KRUL]RQWDO� SODQHV� RI�ZHDNQHVV� DQG�SDUWLQJ��$W� LQ�
WHUYDOV�WKHUH�ZHUH�ORQJHU�EUHDNV�LQ�GHSRVLWLRQ��ZKLFK�KDYH�
UHVXOWHG�LQ�WKH�VLOWV�EHLQJ�RUJDQLVHG�LQWR�ODUJHU�GHSRVLWLRQ�
DO�XQLWV�RI�EHGV��:LWK�FDUHIXO�REVHUYDWLRQ�LW�FDQ�IUHTXHQWO\�
EH�VHHQ�WKDW�WKH�EHGV�VKRZ�VLJQV�RI�ELRWXUEDWLRQ�–�WKH�VHG�
LPHQWV� ZHUH� RFFXSLHG� E\� EXUURZLQJ� RUJDQLVPV� �)LJ� ����
6RPH�EHGV� DUH�GHQVHO\�SDFNHG�ZLWK�EXUURZV�–� WKH� LQWHU�
IDFH�RI� HDFK�ZLWK� WKH�RULJLQDO� VHGLPHQW�SURGXFHV� D�ZHDN�
YHUWLFDO�RU�VXE-YHUWLFDO�SODQH�LQ�WKH�URFN�� 
)LJ����)RVVLO�EXUURZ�LQ�WKH�5DJODQ�0XGVWRQH��:HVWRQKLOO�:RRG 

7KHUH� DUH� RWKHU� IUDFWXUH�SODQHV� WKDW� FDQ� RIWHQ�EH� VHHQ� LQ�
WKH� VLOWV� RI� WKH� 5DJODQ� 0XGVWRQH� )RUPDWLRQ� –� DW� OHDVW�
ZKHUH� WKHUH� LV� D� VXIILFLHQW� DUHD� RI� H[SRVXUH�� DV� DW�:HV�

WRQKLOO�:RRG� QHDU� %UHGZDUGLQH�� �62� ���� ����� �)LJ� ����
7KH� PRVW� SURPLQHQW� RI� WKHVH� DUH� FXUYHG� SODQHV�� ZKLFK�

ZKHQ�H[DPLQHG�RIWHQ�VKRZ�VLJQV�RI�D�IRUP�RI�VPRRWK�SRO�
LVKLQJ��RU�VOLFNHQVLGLQJ���7KLV�LV�SURGXFHG�E\�VKHDU�VWUHVV�
LQ� WKH� VHGLPHQW� UHVXOWLQJ� IURP� GLIIHUHQWLDO� PRYHPHQW� RI�
WKH� VHGLPHQW� RQ� HLWKHU� VLGH� RI� WKH� IUDFWXUH� SODQH� GXH� WR�
XQHYHQ�H[SDQVLRQ�DQG�FRQWUDFWLRQ�RI�WKH�FOD\V�XQGHU�DOWHU�
QDWH� ZHWWLQJ� DQG� GU\LQJ�� 7KHVH� IHDWXUHV� FDQ� EH� VHHQ� LQ�
VHPL-DULG�UHJLRQV�RI�WKH�SUHVHQW�GD\�ZKLFK�H[SHULHQFH�SH�
ULRGLF� �VHDVRQDO"�� ZHWWLQJ� IURP� UDLQIDOO� RU� IORRGLQJ�� 2Q�
)LJ����50)�9HUWLVRO�IUDFWXUHV�DW�:HVWRQKLOO�:RRG 

GU\LQJ�� D� SDWWHUQ� RI� YHUWLFDO� FUDFNV� VSULQJV� XS��ZKLFK� RQ�
WKH�QH[W�ZHWWLQJ��HQDEOHV�PRLVWXUH�WR�SHQHWUDWH�WKH�ZHDWK�
HUHG�VHGLPHQWV�DQG�VZHOO�WKH�FOD\V��7KHVH�VRLOV�DUH�FDOOHG�
YHUWLVROV��ZKLFK�DOVR�GHYHORS�FROXPQDU� WR�SULVPDWLF�SHGV�
�D�µSHG¶�LV�D�VPDOO�DJJUHJDWH�RI�VRLO�SDUWLFOHV���UHVXOWLQJ�LQ�
SODQHV�RI�ZHDNQHVV�LQ�WKH�VRLO�VHGLPHQW�ZKLFK�UHVXOW�LQ�D�

EORFN\�VWUXFWXUH��7KLV�LV�IUHTXHQWO\�VHHQ�LQ�WKH�50)�VLOW�
VWRQHV� DQG� PXGVWRQHV�� QRZ� LGHQWLILHG� DV� SDODHRVROV�� L�H��
IRVVLO� YHUWLVROV�� $V� D� UHVXOW� RI� WKH� �PXOWLSOH�� IUDFWXUH�
SODQHV�ZLWKLQ�WKH�URFN��LW�LV�HDVLO\�ZHDWKHUHG�DV�ZDWHU�FDQ�
SHQHWUDWH� WKH�SODQHV�DQG�ZHDNHQ� WKH� URFN��&RQVHTXHQWO\��

7ਧਤ�*ਤਮਫਮਦਸ�ਮਥ�ਲ਼ਧਤ�µ/ਮਲਲ਼¶�7ਠਢਲ਼�ਮਥ�ਲ਼ਧਤ�:ਸਤ�9ਠਫ�

��7KH�:HVWRQKLOO�:RRG�VLWH�LV�D�SULYDWH�WUDFN�WKDW�KDV�EHHQ�FXW�
LQWR�WKH�KLOOVLGH�E\�WKH�ODQGRZQHU�WR�SURYLGH�DFFHVV�IRU�UHPRY�
LQJ�WLPEHU�DQG�VWRQH��H[SRVLQJ�DQ�H[FHOOHQW�VHFWLRQ�RI�5DJODQ�
0XGVWRQHV�)RUPDWLRQ�URFNV��$V�\RX�DVFHQG�WKH�WUDFN�\RX�DOVR�
WUDYHO�XS�WKH�JHRORJLFDO�VHTXHQFH�� 



(DUWK�0DWWHUV��QR������'HFHPEHU�����  3DJH��� 

 

  ZKHQ�WKH�VLOWVWRQHV�RI�WKH�50)�DUH�WDSSHG�ZLWK�D�KDPPHU��
WKH�URFN�FUXPEOHV�LQWR�VPDOO�SLHFHV��HYHQ�WKRXJK�WKH�LQGL�
YLGXDO� IUDJPHQWV� FDQ� EH� TXLWH� FRPSDFW� DQG� KDUG�� � 2QFH�
EURNHQ�DQG�H[SRVHG� WR� WKH�HOHPHQWV�� WKH�FOD\�PLQHUDOV�RI�
WKH� VLOWVWRQH� DQG�PXGVWRQH� UHDFW�ZLWK�ZDWHU� WR� EUHDN� WKH�
URFN�GRZQ�IXUWKHU��7KLV�D�PDMRU� UHDVRQ�ZK\�PXFK�RI� WKH�
2OG� 5HG� 6DQGVWRQH� SODLQ� RI� +HUHIRUGVKLUH� LV� PDGH� RI�
µVRIW¶� URFN� DQG� GHHSO\� ZHDWKHUHG� VRLOV�� ZLWK� OLWWOH� LQ� WKH�
ZD\�RI�µVROLG¶�RU�XSVWDQGLQJ�H[SRVXUH�� 
$QRWKHU� FKDUDFWHULVWLF� RI� YHUWLVRO� IRUPDWLRQ� LV� FDOFLXP�
FDUERQDWH� DFFXPXODWLRQ� DW� WKH� LQWHUIDFH� EHWZHHQ� WKH� VRLO�
DQG�WKH�XQGHUO\LQJ�XQZHDWKHUHG�VHGLPHQWV��XVXDOO\�RFFXU�
ULQJ�DV�QRGXOHV��ZKLFK�GLVSODFH�WKH�VXUURXQGLQJ�KRVW�VHGL�
PHQW�� 7KH� QRGXOH� KRUL]RQV� DUH� NQRZQ� DV� FDOFUHWHV�� ,W� LV�
WKRXJKW� WKDW� WKLV�SURFHVV� LV�FRQWUROOHG�E\�HTXLOLEULXP�EH�
WZHHQ� LOOXYLDWLRQ� �GRZQZDUG� PRYHPHQW�� DQG� HOXYLDWLRQ�
�XSZDUG� PRYHPHQW�� RI� FDOFLXP-VDWXUDWHG� ZDWHU�� VR� WKDW�
WKH�ORQJHU�WKH�SURFHVV�FDQ�FRQWLQXH�ZLWKRXW�EHLQJ�VLJQLIL�
FDQWO\� LQWHUUXSWHG�� WKH� ODUJHU� WKH�JURZWK�RI� WKH� FDUERQDWH�
QRGXOHV��&RQVHTXHQWO\��LW�LV�SRVVLEOH�WR�HVWLPDWH�SHULRGV�RI�
UHODWLYH�VWDELOLW\��RU�FKDQJH��ZLWKLQ�WKHVH�PXGVWRQHV��)RU�D�
PDWXUH� FDOFUHWH� �ZLWK� ILVW-VL]HG� RU� ODUJHU� QRGXOHV�� D� UHVL�
GHQFH� WLPH� RI� W\SLFDOO\� ������� WR� �������� \HDUV� LV� UH�
TXLUHG�� PHDQLQJ� VHGLPHQWDWLRQ� UDWHV� DV� ORZ� DV� ���� WR�
����PP�SHU�\HDU��/RFDOO\�� LQWHUUXSWLRQ�WR�WKH�SURFHVV�RF�
FXUUHG� ZKHQ� IORRGV� VZHSW� DFURVV� WKH� DQFLHQW� IORRGSODLQ��
UHPRYLQJ� WKH� WRS� KRUL]RQ� RI� WKH� VRLO� DQG� FUHDWLQJ� DQ� LQ�
FRPSOHWH�SDODHR-SURILOH�DQG�LQWHUPLWWHQWO\�GHSRVLWLQJ�WDE�
XODU� ILQH-JUDLQHG� VDQGVWRQH� VKHHWV�� 2FFDVLRQDOO\� WKLFNHU�
UHG��JUH\�RU�JUHHQ�FRDUVHU-JUDLQHG�VDQGVWRQHV�ZLWK�VFRXUHG�
EDVHV� RFFXU�� DV� DW�%UHLQWRQ�� 7KLV� LV� HYLGHQFH� RI� D�PDLQ�
WUXQN� ULYHU�FKDQQHO�RFFXSLHG�E\�D� IODVK\� ULYHU�GXULQJ� WKH�
ZHW�VHDVRQ� 
$W�:HVWRQKLOO�:RRG��WKHUH�LV�D�UXEEO\�PDWXUH�VHTXHQFH�RI�
FREEOH-VL]HG�FDOFUHWH�QRGXOHV�DERXW����P�WKLFN��+RZHYHU��
HOVHZKHUH�LQ�+HUHIRUGVKLUH�WKH�FDOFUHWH�DW�WKH�VDPH�VWUDWL�
JUDSKLF�OHYHO�LV�D�WKLFN�FRDOHVFHQFH�RI�QRGXOHV��ZKLFK�UH�
VXOW� LQ� D� OLPHVWRQH� RI� µPDVVLYH¶� DSSHDUDQFH�� 7KLV� LV� WKH�
%LVKRS¶V� )URPH� /LPHVWRQH� PHPEHU� �%)/��� ZKLFK� FDQ�
YDU\�EHWZHHQ�RQH�DQG�IRXU�PHWUHV�WKLFN��� 
2QH�RI� WKH�EHVW�H[SRVXUHV�RI� WKH� OLPHVWRQH� LV� LQ� WKH�DUHD�
EHWZHHQ� .LQJVWRQH� DQG� :RUPEULGJH� �)LJ� ���� +HUH� WKH�
%)/� PHPEHU� FRPSULVHV� D� PDVVLYH� OLPHVWRQH� RI� DW� OHDVW�
�P� WKLFNQHVV� RYHUODLQ� E\� ���P�RI� UHG� VLOWVWRQH�ZLWK�YHU�
WLVRO� IHDWXUHV�� FDSSHG�E\����P�RI� UXEEO\�QRGXODU� FDOFUHWH�
ZKLFK�LV�LQFUHDVLQJO\�FRDOHVFHG�WRZDUGV�WKH�WRS��7KH�%)/�
ZDV�H[WHQVLYHO\�TXDUULHG�KHUH��SUREDEO\�EHFDXVH�LW�LV�UHOD�
WLYHO\�WKLFN�DQG�HDV\�WR�H[FDYDWH��7KH�FDOFUHWH�ZDV�XVHG�WR�
FKDUJH�WZR�ODUJH�OLPH�NLOQV�ORFDWHG�RQ�WKH�EDQN�OHDGLQJ�XS�
WR�WKH�TXDUU\�� 
7KH�%)/�UHSUHVHQWV�D�PDMRU�KLDWXV�LQ�VHGLPHQWDWLRQ�DFURVV�
WKH�UHJLRQ�DW� WKLV� WLPH�� ODVWLQJ�VRPHZKHUH�LQ�WKH�RUGHU�RI�
RQH�PLOOLRQ�\HDUV��,W�LV�GLIILFXOW�WR�LGHQWLI\�WKH�FDXVH�FOHDU�
O\�EXW�LW�OLNHO\�WR�KDYH�EHHQ�GXH�WR�FKDQJHV�LQ�WKH�VXSSO\�
RI�VHGLPHQW�FDXVHG�E\�RURJHQLF�XSOLIW� LQ�ZKDW�LV�QRZ�WKH�
PLG�DQG�QRUWK�:DOHV�DUHD� 
)LJ����%LVKRS¶V�)URPH�/LPHVWRQH�FDOFUHWH�PDWXUH�SURILOH� 

$ERYH� WKH�%)/� WKH� SURSRUWLRQV� RI� WKH� URFN� OLWKRORJ\� UH�
YHUVHV� ZLWK� VDQGVWRQHV� SUHGRPLQDWLQJ�� DOWKRXJK� WKHUH� LV�
HYLGHQFH� WKDW� ILQHU-JUDLQHG� VLOWV� DQG�PXGV�ZHUH� VWLOO� SUH�
VHQW�� +RZHYHU�� WKH� VHGLPHQWDU\� JHRORJ\� LQGLFDWHV� D�
FKDQJH� WR� PXFK� VZLIWHU� ULYHUV� WKDW� IUHTXHQWO\� UH-ZRUNHG�
PXFK� RI� WKH� ILQHU� VHGLPHQW� GHSRVLWV� DQG� VZHSW� WKHP�
GRZQVWUHDP�� 5HFRJQLWLRQ� RI� WKHVH� FKDQJHV� DOORZV� WKHVH�

URFNV�WR�EH�FODVVLILHG�LQWR�D�JURXS�FDOOHG�WKH�6W�0DXJKDQV�
)RUPDWLRQ��60)��ZKLFK�RXWFURSV�LQ�WKH�DUHD��0RVW�RI�WKH�
60)�LQ�WKH�DUHD�RI�WKH�VXUYH\�FURSV�RXW�WR�WKH�VRXWK-HDVW�
RI�D�JHRORJLFDO�ERXQGDU\�QHDU�.LOSHFN��+HUH�WKHUH�LV�D�ORZ�
VFDUS�VORSH�DOLJQHG�1(�WR�6:��ZKLFK�LV� LQWHUSUHWHG�DV�DQ�

H[WHQVLRQ�RI�1HDWK�'LVWXUEDQFH�-�RQH�RI�WKH�JUHDW�D�VWUXF�
WXUDO�OLQHDPHQWV�WKDW�FXW�DFURVV�WKH�:HOVK�ERUGHUODQG��([�
SRVXUHV�RI� WKH�60)� LQ� WKLV�DUHD�DUH�IHZ�DQG�IDU�EHWZHHQ�
EXW� WZR� RXWFURSV� RQ� WKH� VFDUS� QHDU� .LOSHFN�� RQO\� �NP�
DSDUW��GLS�LQ�GLIIHUHQW�GLUHFWLRQV��HDVW�DQG�VRXWK-ZHVW���LQ�
GLFDWLQJ�XSKHDYDO�DORQJ�WKH�IDXOW�OLQH��2WKHU�VFDWWHUHG�RXW�
FURSV�RI� WKH�60)�RFFXU� LQ� VWUHDPV�H�J��QHDU�$OOHQ¶V�+LOO�
)DUP��62�������������RU�LQ�GHHSO\�UXWWHG�ODQHV��DV�DW�2U�
FRS��62������������ 
7KH�UHJLRQDO�GLS�RI� WKH�URFNV� LV� WR� WKH�VRXWK-HDVW��7KHUH�
IRUH��WRZDUGV�WKH�5LYHU�:\H��WKH�60)�GLSV�XQGHU�\RXQJHU�
VHGLPHQWV� RI� VRXWK� +HUHIRUGVKLUH� WKDW� DUH� LQFUHDVLQJO\�
GRPLQDWHG�E\�VDQGVWRQHV��7KHVH�VHGLPHQWV�DUH�PDUNHG�RQ�
WKH�JHRORJLFDO�PDS��RYHU�D�ODUJH�DUHD��DV�WKH�%URZQVWRQHV�
)RUPDWLRQ��+RZHYHU�� WKLV�FODVVLILFDWLRQ� LV�FRQWHQWLRXV��DV�
IXUWKHU�ZHVW�LQ�WKH�%ODFN�0RXQWDLQV�DQG�%UHFRQ�%HDFRQV�
WKHUH� LV�DQ�LQWHUYHQLQJ�6HQQL�)RUPDWLRQ��FKDUDFWHULVHG�E\�
D�PL[�RI�UHG�DQG�JUH\�JUHHQ�EHGV�ZLWK�SODQW�UHPDLQV�� 
%HKLQG�D�FRWWDJH�QHDU�&ROH¶V�7XPS��)LJ����LV�D�URFN�IDFH�
H[FDYDWHG�LQWR�WKH�EDQN��62��������������FRPSULVLQJ�UHG�
PHGLXP�VDQGVWRQHV�ZLWK�ORZ-DQJOH�FURVV-VWUDWLILHG�SODQDU�
EHGV�WKDW�ILQH�XSZDUGV��WRSSHG�E\�PRUH�PXGG\�KHWHUROLWK�
LF� XQLWV��7KHVH� DUH� IUHTXHQWO\� QRW� FRPSOHWH� GXH� WR� EHLQJ�
HURGHG� DQG� FXW-RXW� E\� RYHUO\LQJ� VDQGVWRQH� XQLWV�� 7KH�
FURVV-VWUDWLILFDWLRQ�LQGLFDWHV�WKHVH�VHGLPHQWV�ZHUH�GHSRVLW�
HG�DV�VDQG�EDUV�LQ�KLJK�VLQXRVLW\�ULYHU�FKDQQHOV�ZLWK�IOXF�
WXDWLQJ�ZDWHU�OHYHOV��$EXQGDQW�YHUWLFDO�EXUURZV��6NROLWKRV�
VS�� DQG� SODQW� URRWLQJ� VWUXFWXUHV� SHQHWUDWH� WKH� VDQGV�� H[�
WHQGLQJ�GRZQ�IURP�WKH�WRS�RI�IRUHVHW�VXUIDFHV��VXJJHVWLQJ�
UDSLG� DQG�GHQVH� FRORQLVDWLRQ�E\�RUJDQLVPV�DQG�SODQWV�RQ�
WKH�EDUV�DQG�DW�FKDQQHO�PDUJLQV�LQ�ORZ�ZDWHU�FRQGLWLRQV�� 
)LJ� ��� � %URZQVWRQHV� )RUPDWLRQ� URRWLQJ� VWUXFWXUH� �ELIXUFDWHV�
GRZQZDUG�� DQG� 6NROLWKRV� EXUURZV�� � %XWW
V� &RWWDJH�� &ROH
V�
7XPS�� 

7KH�RYHUDOO�VHGLPHQWDU\�DUFKLWHFWXUH�DQG�IRVVLO�FRQWHQW�LQ�
WKHVH�URFNV�LV�W\SLFDO�RI�WKDW�IRXQG�LQ�WKH�XSSHUPRVW�60)�
RU�WKH�6HQQL�)RUPDWLRQ�HOVHZKHUH��VR�WKHUH�LV�D�GHEDWH�DV�
WR�ZKHWKHU�WKH�URFNV�DW�WKLV�ORFDOLW\�DUH�SDUW�RI�WKH�%URZQ�
VWRQHV�)RUPDWLRQ�DV�LQGLFDWHG�RQ�WKH�JHRORJLFDO�PDS�� 
)LJ����%URZQVWRQHV�)RUPDWLRQ�FURVV-VWUDWLILHG�VDQGVWRQHV��)LVK�
SRRO�)DUP 

$�PRUH� µW\SLFDO¶� H[DPSOH�RI� WKH�%URZQVWRQHV�)RUPDWLRQ�
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 LV�H[SRVHG�DW�)LVKSRRO�)DUP�VLWXDWHG��NP�QRUWK�HDVW�RI�6W�
:HRQDUGV� �)LJ� ���� +HUH� �RQ� WKH� VLWH� RI� D� GHPROLVKHG�
IDUPKRXVH��DQ�H[FDYDWLRQ�KDV�H[SRVHG�WZR�SHUSHQGLFXODU�
VDQGVWRQH�IDFHV��7KHVH�UHYHDO�IRXU�UHG�PHGLXP-�WR�FRDUVH
-JUDLQHG�FURVV-VWUDWLILHG�VDQGVWRQH�XQLWV�ZLWK�IRUHVHWV�LQ�
FOLQHG�DW�DQ�DQJOH�EHWZHHQ�����DQG������ 

7ZR� XQLWV� KDYH� IRUHVHW� GLUHFWLRQV� LQGLFDWLQJ� FXUUHQWV�
IORZLQJ�6(�EXW� WKH� LQWHUYHQLQJ�XQLW� LQGLFDWHV�IORZ� LQ�DQ�
(1(�GLUHFWLRQ��$W�WKH�EDVH�RI�WKLV�PLGGOH�XQLW�LV�D�SRRUO\-
VRUWHG� JUDYHO� ODJ� ZLWK� VXE-URXQGHG� IUDJPHQWV� RI� TXDUW]�
DQG�FDOFUHWH�DQG�GLVF-VKDSHG�FODVWV�RI�JUHHQ�PXGVWRQH�LQ�
D�PDWUL[� RI� ZHDNO\� FHPHQWHG� TXDUW]� VDQG� DQG� FRDOLILHG�
SLHFHV�RI�RUJDQLF��SRVVLEO\�SODQW��PDWHULDO��7KLV�XQLW�GLV�
SOD\V�PXGVWRQH�µOHQVHV¶�RQ� WKH�QRUWK�IDFH��EXW�FORVH�RE�
VHUYDWLRQ� UHYHDOV� WKHVH� DUH� PDGH� RI� PXGVWRQH� JUDYHO��

7KHUH�LV�QR�VLJQLILFDQW�HYLGHQFH�RI�µULS-XS¶�FODVWV��ZKLFK�
VXJJHVWV� WKH� JUDYHO� PDWHULDO� UHVXOWV� IURP� UHJXODU� UH-

ZRUNLQJ� RI� SUHYLRXV� FKDQQHO� GHSRVLWV�� ,QWHUSUHWLQJ� WKLV�
HYLGHQFH�VXJJHVWV�WKHVH�URFNV�ZHUH�IRUPHG�LQ�D�VHPL-DULG�
HQYLURQPHQW� RI� VKDOORZ�EUDLGHG� ULYHUV�ZLWK� KLJK� HQHUJ\�
IODVK\�GLVFKDUJH�SURGXFLQJ�VDQG�JUDYHO�EDUV�DQG�FKDQQHOV�
WKDW� PLJUDWH� ERWK� ODWHUDOO\� DQG� GRZQVWUHDP�� 7KH� ULYHU�
DFWLYHO\�HURGHG�LQWR�LWV�EDQNV��UH-ZRUNLQJ�HDUOLHU�GHSRVLWV�
LQ� PLG-FKDQQHO� EDUV� DQG� HQWUDSSLQJ� RUJDQLF� PDWHULDO�
JURZLQJ�DORQJ�WKH�EDQNV�DQG�EDUV� 
7KH�XSSHUPRVW� URFNV�RI� WKH�%URZQVWRQHV�)RUPDWLRQ�DUH�
GDWHG� DW� DERXW� ���0D� -� DQG� WKHUH� WKH� HYLGHQFH� IRU� WKH�
JHRORJLFDO� KLVWRU\� RI� WKH� DUHD�ZRXOG� HQG� LI� RQO\� µVROLG¶�
JHRORJ\� ZDV� FRQVLGHUHG�� +RZHYHU�� WKH� DUHD� KDV� VRPH�
LQWHUHVWLQJ� JHRPRUSKRORJ\� DQG� VXSHUILFLDO� GHSRVLWV� WKDW�
KHOS� ILOO� WKH� JDS� LQ� XQGHUVWDQGLQJ� JHRORJLFDO� HYHQWV� EH�
WZHHQ�WKH�PLG-'HYRQLDQ�DQG�WKH�SUHVHQW�GD\�� 
7KH�VRXWK�RI�WKH�VXUYH\�DUHD�LV�GRPLQDWHG�E\�WKH�*DUUHQ�
YDOOH\��ZKLFK� IROORZV� D�ZLQGLQJ� FRXUVH� WKURXJK� WKH�XQ�
GHUO\LQJ�%URZQVWRQHV��7KH�YDOOH\�LV�LQFLVHG�DQG�LV�RYHU-
VL]HG� LQ� FRPSDULVRQ� WR� WKH� FXUUHQW-GD\� *DUUHQ� %URRN��
0DQ\�VWUHWFKHV�RI�WKH�YDOOH\�DUH�GHHSO\�FXW�LQWR�WKH�EHG�
URFN�� LQ� D� PHDQGHULQJ� IRUP� ZLWK� µFODVVLF¶� IHDWXUHV� RI�
VWHHS�RXWHU�EHQGV�DQG�PRUH�JHQWO\�VORSHG�VSXUV�RQ�LQQHU�
EHQGV�� 
)LJ����*DUUHQ�9DOOH\� LQFLVHG�PHDQGHU�DQG�VWHSSHG�VORSH�ZLWK�
EHQFKHV�LQ�GLVWDQFH��DW�/ODQJDUURQ� 

7KH�XQGHUILW�VWUHDP�RI�WKH�*DUUHQ�YDOOH\�KDV�GHYHORSHG�D�
GLIIHUHQW�PHDQGHU�SDWWHUQ�RQ� WKH�UHFHQW�DOOXYLDO� LQILOO�RI�
WKH�LQFLVHG�YDOOH\�IORRU��7KH�YDOOH\�ZDV�RQH�RI�WKH�ORFD�
WLRQV�VWXGLHG�E\�WKH�IOXYLDO�JHRPRUSKRORJLVW�*+�'XU\�LQ�
WKH�HDUO\�����V�DQG�ZKLFK�IRUPHG�WKH�EDVLV�IRU�KLV�FODV�
VLF� DQG� HQGXULQJ� VWXGLHV� RQ� PLVILW� VWUHDPV�� 'XU\� FLWHG�
WKH�*DUUHQ�YDOOH\�DV�D�SULPH�H[DPSOH�ZKHUH�LQFLVHG�PH�
DQGHUV�FRXOG�QRW�EH�H[SODLQHG�E\�GRZQFXWWLQJ� UHVXOWLQJ�
IURP� ULYHU� FDSWXUH�� 7KHUHE\� KH� LQIHUUHG� WKDW� WKHVH� RXW�
VL]HG� PHDQGHU� ODQGIRUPV� ZHUH� FUHDWHG� E\� KLJKHU� GLV�
FKDUJHV� �W\SLFDOO\� WZHQW\� WLPHV� WKDW� RI� WKH� SUHVHQW�� UH�
VXOWLQJ�IURP�LQFUHDVHG�VWRUPLQHVV�GXULQJ�WKH�3OHLVWRFHQH�
DQG�HDUO\�+RORFHQH�HSRFKV��%\�FRPSDULVRQ��WKH�SUHVHQW-
GD\�FKDQQHO�DQG�PHDQGHUV�DUH�PXFK� UHGXFHG� LQ�GLPHQ�
VLRQ� UHIOHFWLQJ� WKH� SUHVHQW� µPRGHUDWH¶� WHPSHUDWH� FRQGL�
WLRQV�DQG�FOLPDWH�� 
7KHUH� DUH� VHYHUDO� ORFDWLRQV�ZKHUH� WKHVH� IHDWXUHV� FDQ� EH�
YLHZHG� EXW� SHUKDSV� WKH� EHVW� LV� IURP� SXELF� IRRWSDWKV�
GRZQVWUHDP� IURP� WKH� YLOODJH� RI� /ODQJDUURQ� �)LJ� ����

+HUH�� LQ� DGGLWLRQ�� WKH� VXUURXQGLQJ� VORSHV� DUH� D� VHULHV� RI�
µVWHSSHG¶� EHQFK� VXUIDFHV�� 7KLV� VXJJHVWV� VWDJHV� RI� XSOLIW�



(DUWK�0DWWHUV��QR������'HFHPEHU�����  3DJH���� 

 

 IROORZHG�E\� VWDVLV�DQG�
HURVLRQ�� ZLWK� WKH� ORZ�
HVW�EHQFK�VXEVHTXHQWO\�
LQFLVHG�GXH�WR�D�IXUWKHU�
FKDQJH� LQ� EDVH� OHYHO�
DQG� LQFUHDVH� LQ� IOXYLDO�
GLVFKDUJH�� FUHDWLQJ� WKH�
SUHVHQW� PHDQGHULQJ�
VWHHS-VLGHG� YDOOH\�
ODQGIRUPV�� 7KH� EHQFK�
ODQGIRUPV�SURYLGH�HYL�
GHQFH� RI� EURDGHU� WHF�
WRQLF�HYHQWV�GXULQJ�WKH�
1HRJHQH� DQG� 4XDWHU�
QDU\��7KHVH�HYHQWV�DUH�
QRW� UHSUHVHQWHG� LQ� WKH�
URFN� UHFRUG� LQ� WKLV� UH�
JLRQ�QRU�DUH� WKH\�JHQ�
HUDOO\�ZHOO-UHSUHVHQWHG�
WKURXJKRXW�VRXWKHUQ�%ULWDLQ�� 
7KH�ILQDO�VWDJH�RI�WKLV�JHRORJLFDO� WRXU�RI� WKH�VXUYH\�DUHD�
UHWXUQV� WR� WKH� :\H� 9DOOH\�� WR� WKH� &DJH� %URRN� QHDU�
&OHKRQJHU�� %HIRUH� IORZLQJ� LQWR� WKH� 5LYHU� :\H� LQ� WKH�
%UHLQWRQ� *RUJH�� WKH� EURRN� KDV� LQFLVHG� D� YDOOH\� WKURXJK�
JODFLDO�WLOO�GHSRVLWV�GRZQ�WR�EHGURFN�RI�WKH�5DJODQ�0XG�
VWRQH� )RUPDWLRQ��+RZHYHU�� LW� LV� VXSHUILFLDO� GHSRVLWV� DQG�
ODQGIRUPV�WKDW�SURYLGH�DQ�LQVLJKW�LQWR�WKH�ODWH�JHRORJLFDO�
KLVWRU\�KHUH� 
8QGHUO\LQJ� WKH�DQFLHQW�PRQXPHQW�RI� WKH�DGMDFHQW�(DWRQ�
&DPS�DQG�IRUPLQJ�WKH�WHUUDFH�IHDWXUH�RQ�ZKLFK�LW�VLWV� LV�
DQ�XQFRQVROLGDWHG�GHSRVLW�RI�SRRUO\�VRUWHG�SHEEOH-�WR�FRE�
EOH-VL]HG� VDQGVWRQH� FODVWV� VHW� LQ� D� UHG-EURZQ�JUDYHO�PD�
WUL[�� H[SRVHG� DW� WKH� FUHVW� RI� WKH� YDOOH\� VORSH�
�62 ���� ������)LJ�����7KH�FODVWV�DUH�RI�WZR�W\SHV��ORFDO�
O\� GHULYHG� 256� PDWHULDO� DQG� PRUH� µH[RWLF¶� SHEEOHV� RI�
JUH\-JUHHQ� VDQGVWRQHV��7KH� ODWWHU� DUH�SUREDEO\�RI�/RZHU�
3DODHR]RLF�RULJLQ�DQG�LQFOXGH�RFFDVLRQDO�SHEEOHV�RI�YHLQ�
TXDUW]� �IURP� FHQWUDO� :DOHV�� EURXJKW� HQJODFLDOO\� WR� WKLV�
DUHD��7KH�FODVWV�DUH�LPEULFDWHG��ORQJ�D[HV�RULHQWHG���LQGL�
FDWLQJ� GHSRVLWLRQ� LQ� D� FXUUHQW� IORZLQJ� 1(� WR� (1(�
�SDUDOOHO�WR�WKH�RULHQWDWLRQ�RI�WKH�ORZHU�&DJH�%URRN��� 
)LJ����(DWRQ�&DPS�7HUUDFH�-�LOOXVWUDWLQJ�LPEULFDWHG�FODVWV 

7KLV�JUDYHO��PXFK�GLIIHUHQW�WR�WKH�VXUURXQGLQJ�JODFLDO�WLOO��
VXJJHVWV� GHSRVLWLRQ�E\� D� SURWR-&DJH�%URRN� IORZLQJ� LQWR�
WKH�:\H��7R�IRUP�D�GHSRVLW��WKH�:\H�PXVW�KDYH�EHHQ�DJ�
JUDGLQJ� –� ZKLFK�PHDQV� LW�PXVW� KDYH� SDXVHG� IRU� D� VKRUW�
WLPH�LQ�LWV�SRVW-JODFLDO�HURVLRQ�RI�WKH�%UHLQWRQ�*RUJH��7KH�
DJH�RI� WKLV� HYHQW� LV� GLIILFXOW� WR� HVWDEOLVK�EXW� LW� SUH-GDWHG�
WKH�IRUPDWLRQ�RI�WKH�SUHVHQW-GD\�&DJH�%URRN�YDOOH\�DQG�LW�
PD\�KDYH�EHHQ�GXH�WR�D�FROG�SHULRG�UHGXFLQJ�WKH�IOXYLR-
JODFLDO� GLVFKDUJH� IURP� WKH� UHWUHDWLQJ�:\H�JODFLHU�XS� WKH�
YDOOH\�� UHVXOWLQJ� LQ� WKH� ULYHU�GHSRVLWLQJ�VRPH�RI� LWV� ORDG��
DURXQG��������WR��������E�S� 
8S� WKH� YDOOH\�� EH\RQG� 5XFNKDOO� 0LOO� OLHV� D� WHUUDFH� RU�
EHQFK��62������������DERXW��P�DERYH�WKH�&DJH�%URRN��
EDFNHG�E\�D�VWHHS-IDFHG�EOXII�DQG�GLVFRQQHFWHG�IURP�WKH�
SUHVHQW-GD\� FKDQQHO� WKDW� IRUPV� WKH�ZHVWHUQ� VORSH� RI� WKH�
YDOOH\�� ([SRVXUHV� LQGLFDWH� WKH� EHQFK� PDWHULDO� LV� FRP�
SRVHG�RI�UHG�VLOW\�FOD\�ZLWK�D�PL[�RI�SHEEOH�FODVWV��YDU\�
LQJ� LQ� VKDSH� DQG� VL]H� �XS� WR� ��FP� ORQJ�� FRPSRVHG� RI� D�
PL[� RI� ORFDO� DQG� H[RWLF� OLWKRORJLHV�� 8VLQJ� WKLV� HYLGHQFH�
DQG� FRPSDULVRQ�ZLWK� RWKHU� WHUUDFH� GHSRVLWV� LQ� WKH�:\H��
SKDVHV�RI�IRUPDWLRQ�RI�WKH�&DJH�%URRN�YDOOH\�FDQ�EH�HV�
WDEOLVKHG� 

���LQLWLDO�LQFLVLRQ�DQG�UDSLG�GRZQFXWWLQJ�WR�PDWFK�WKDW�RI�
WKH�:\H�GRZQFXWWLQJ� LQ� WKH�%UHLQWRQ�*RUJH��7KH�VL]H�
DQG�IRUP�RI�WKH�YDOOH\�VXJJHVWV�WKDW�ODUJH�GLVFKDUJHV�RI�
DYDLODEOH�� SUR-JODFLDOO\� SURGXFHG� VXUIDFH� ZDWHUV� RF�
FXUUHG�� 7KHVH� IDFLOLWDWHG� WKH� ODUJH� VFDOH� RI� HURVLRQ��
ZKLFK�PD\�KDYH�EHHQ�DLGHG�E\�SHUPDIURVW�FRQGLWLRQV� 

���D�SDXVH�LQ� WKH�GRZQFXWWLQJ�RI� WKH�:\H�OHDGLQJ� WR�DJ�
JUDGDWLRQ� DQG� µSRQGLQJ¶� RI� WKH� WULEXWDU\� &DJH� %URRN�
YDOOH\� OHDGLQJ� WR� WKH� GHSRVLWLRQ� RI� WKH� WHUUDFH� EHQFK��
7KH� SRQGLQJ� UHVXOWHG� IURP� WKH� QDUURZ� ZLGWK� RI� WKH�
JRUJH�RI�WKH�&DJH�%URRN�GRZQVWUHDP�RI�5XFNKDOO�0LOO�
ZKLFK�FRQVWULFWHG�DQG�UHGXFHG�WKH�GLVFKDUJH�RI�VXUIDFH�
ZDWHU� FRQWULEXWHG� E\� WULEXWDULHV� GUDLQLQJ� WKH� SODWHDX�
LQWR� WKH�:\H��7KH� ILQHV� RI� WKH� WHUUDFH� EHQFK� GHSRVLWV�
PD\�KDYH�EHHQ�FKLHIO\�IURP�VXVSHQVLRQ��ZKLOVW�WKH�SHE�
EOHV�PD\�EH�IURP�PDVV�ZDVWLQJ�RI�WKH�EOXII�VORSHV�� 

��� UHQHZHG� GRZQ-FXWWLQJ� WR� WKH� QHZ� EDVH� OHYHO� RI� WKH�
:\H���P�ORZHU��FUHDWHG�WKH�SUHVHQW�GD\�FKDQQHO�EHG�� 
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)ULGD\���WK�2FWREHU������� 
7KH�)DONODQGV�DQG�6RXWK�*HRUJLD 

-DPHV�&UHVZHOO� LV� WKH� IRXQGHU�RI�*HR:RUOG�7UDYHO��+H�
OHDGV�WRXUV�DQG�KROLGD\V�WR�VLWHV�RI�JHRORJLFDO�LQWHUHVW�LQ�
H[RWLF� IDU-DZD\�SODFHV�DQG�DOVR� LQ�KLV� ORFDO�DUHD�DURXQG�
+D\-RQ-:\H��,Q�WKLV�WDON�KH�WRRN�XV�WR�WKH�6RXWK�$WODQWLF�
ZKHUH�KH�KDV�EHHQ�PDQ\�WLPHV� 
+H�VWDUWHG�ZLWK�WKH�ROGHVW�URFNV�ZKLFK�DUH�DW�WKH�VRXWKHUQ�
WLS� RI�:HVW� )DONODQG��7KH\� DUH� JQHLVVHV� DERXW� ����0\�
ROG�� 7KH� UHVW� RI� WKDW� LVODQG� DQG� WKH� QRUWK� SDUW� RI� (DVW�
)DONODQG�DUH�6LOXULDQ�WR�'HYRQLDQ�VHGLPHQWV�RI�ZKLFK�WKH�
WRS�SDUW��WKH�3RUW�6WDQOH\�)RUPDWLRQ��LV�D�ZKLWH�TXDUW]LWH�
PRUH�WKDQ��NP�WKLFN��,W�IRUPV�WKH�URFN\�RXWFURSV�ZKLFK�
ZHUH� WKH� VFHQH� RI� LQWHQVH� ILJKWLQJ� GXULQJ� WKH� )DONODQGV�
ZDU�� &DUERQLIHURXV� WR� 7ULDVVLF� VHGLPHQWV� IRUP� WKH� UH�
PDLQGHU�RI�(DVW�)DONODQG��7KHVH�LQFOXGH�WLOOLWHV�IURP�WKH�
&DUERQLIHURXV� LFH�VKHHWV�DQG�DOVR�WKH�ZHOO-NQRZQ�*ORV�
VRSWHULV� IORUD�� 7KH\� DUH� FXW� E\� 7ULDVVLF� G\NHV� IRUPHG�
GXULQJ�WKH�HDUO\�VWDJHV�RI�$WODQWLF�ULIWLQJ� 
7KDW� VDPH� ULIWLQJ� SURGXFHG� WKH� ROGHVW� URFNV� RI� 6RXWK�
*HRUJLD�� WKH� LJQHRXV� DQG�PHWDPRUSKLF�'U\JDOVNL� )MRUG�
&RPSOH[�� ,W� LV� WKH� PRVW� VSHFWDFXODU� SDUW� RI� WKH� LVODQG��
-DPHV� VKRZHG� DPD]LQJ� SKRWRJUDSKV� RI� KLJK�PRXQWDLQV�
DQG� KXJH� JODFLHUV�� 3LOORZ� ODYDV� DQG� -XUDVVLF� WXUELGLWHV�
IRUP� WKH� UHVW�� LQFOXGLQJ� WKH� FHQWUDO� VSLQH� RI�PRXQWDLQV��
7KH\� ZHUH� IROGHG� ��0\� DJR�� 7KH� IROGV� DUH� ZHOO� GLV�
SOD\HG� DERYH�*U\WYLNHQ�ZKLFK� LV�ZKHUH� WKH� EOXH�ZKDOH�
FDPH�IURP�LQ�WKH�1DWXUDO�+LVWRU\�0XVHXP� 
-DPHV�GHVFULEHG�PRUH�RI�WKH�ZLOGOLIH��LQFOXGLQJ�SHQJXLQ�
FRORQLHV�QXPEHULQJ�LQ�WHQV�RI�WKRXVDQGV��WKH\�VPHOO�OLNH�
FKLFNHQ� IDUPV��� +H� ILQLVKHG� E\� GHVFULELQJ� WKH� FRPSOH[�
SODWH� ERXQGDULHV� ZKLFK� VHSDUDWHG� ��0\� DJR� DOORZLQJ�
FROG�ZDWHU�WR�FLUFXODWH�DURXQG�$QWDUFWLFD��7KLV�VWDUWHG�WKH�
JODFLDO�HSLVRGH�ZKLFK�VWLOO�FRQWLQXHV� 
)ULGD\��WK�'HFHPEHU�������0HPEHUV¶�(YHQLQJ 
,Q� WKH� QRWLFHV� DW� WKH� VWDUW� RI� WKH�PHHWLQJ� 7RQ\�*HHVRQ�
GUHZ� DWWHQWLRQ� WR� SODQV� E\�+HUHIRUGVKLUH�&RXQFLO� WR� UH�
GXFH�WKH�PXVHXP�VHUYLFHV�DQG�OLPLW�WKH�RSHQLQJ�KRXUV�RI�
WKH�OLEUDU\��7KHUH�DUH�TXHVWLRQV�DERXW�KRZ�WKLV�ZLOO�DIIHFW�
WKH�:RROKRSH�&OXE��LQ�SDUWLFXODU�RXU�DFFHVV�WR�WKH�PHHW�
LQJ�URRP�RQ�)ULGD\�HYHQLQJV� 
*HRII�6WHHO�WDONHG�DERXW�D�UHFHQW�WULS�WR�7\URQH�LQ�1RUWK�
HUQ� ,UHODQG��7KH� URFNV� LQFOXGH� DQ� RSKLROLWH� VHTXHQFH�RI�
2UGRYLFLDQ� DJH� IURP�ZKLFK�KH� VKRZHG� VDPSOHV�RI�JDE�
EUR�� GROHULWH� DQG� SLOORZ� ODYDV�� &KULV� )OHWFKHU� IROORZHG�
ZLWK�D�WDON�DERXW�J\SVXP��VKRZLQJ�D�ILEURXV�IRUP�IURP�
.HQW�DQG�D�FU\VWDOOLQH�IRUP�FDOOHG�D�µGHVHUW�URVH¶� 
)RXU�PHPEHUV�WKHQ�FRQFHQWUDWHG�RQ�WKH�ORFDO�DUHD��1LFN\�
*HHVRQ�VKRZHG�H[WUDFWV�IURP�WKH�LQWHUDFWLYH�%*6�PDS�RI�
JHRORJ\�DQG�WRSRJUDSK\�ZLWK�D�IRFXV�RQ�WKH�DUHD�DURXQG�
6WUHWWRQ� 6XJZDV�� 6XH� +D\� EURXJKW� D� VDPSOH� RI� FRDUVH�
JULW�IURP�%UDPSWRQ�%U\DQ��0RVW�RI�WKH�YLOODJH�LV�EXLOW�RI�
LW��7KH�URFN�KDV�QHYHU�EHHQ�GDWHG�EXW�LV�PDSSHG�DV�3UH�
FDPEULDQ�DQG�UHVHPEOHV�VLPLODU�W\SHV�RQ�WKH�/RQJP\QG��
7RQ\�*HHVRQ�VKRZHG�JODFLDO�HUUDWLFV�IURP�KLV�DOORWPHQW��
RULJLQDWLQJ�IURP�DV�IDU�DZD\�DV�PLG-:DOHV��-HDQ�+RSNLQ�
VRQ�GHVFULEHG�+HUHIRUGVKLUH�DV�DQ�H[FHOOHQW�SODFH�WR�ILQG�
IOLQWV�� 1RQH� RFFXUV� KHUH� QDWXUDOO\� VR� DOO� KDYH� EHHQ�
EURXJKW� LQ�E\� ULYHUV�� JODFLHUV�RU�KXPDQV��6KH� VKRZHG�D�
SKRWR� RI�:DOO� +LOOV�� WKH� ,URQ� $JH� IRUW� QHDU� 7KRUQEXU\�
ZKHUH�VKH�KDV�IRXQG�JRRG�H[DPSOHV� 
'LVFXVVLQJ�H[KLELWV�DW�WKH�0HPEHUV¶�(YHQLQJ 

5LFKDUG�(GZDUGV� VKRZHG�SKRWRV�RI�*DOLFLD� LQ�1RUWKHUQ�
6SDLQ��7KH�URFNV�ZHUH�PHWDPRUSKRVHG�E\�9DULVFDQ�IROG�
LQJ� DQG� KH� QRWHG� WKH� GLIIHUHQFH� EHWZHHQ� V\Q-WHFWRQLF�

JUDQLWHV� �IROLDWHG� E\� FRPSUHVVLRQ�� DQG� SRVW-WHFWRQLF�
JUDQLWHV��XQIROLDWHG���)LQDOO\�-RKQ�3D\QH�VKRZHG�SKRWRV�
IURP�6DQ�'LHJR��7KH�0LQHUDO�DQG�*HP�6RFLHW\�0XVHXP�
LV� WKH� ROG-IDVKLRQHG� W\SH� ZLWK� VSHFLPHQV� DQG� ODEHOV��
ZKLOH�WKH�1DWXUDO�+LVWRU\�0XVHXP�KDV�VRPH�LPSUHVVLYH�
VDPSOHV�LQFOXGLQJ�D�VHFWLRQ�RI�WKH�.7-ERXQGDU\�OD\HU� 
)ULGD\���WK�-DQXDU\������� 

,QWHUSUHWDWLRQ�RI�DQ�8QFRQYHQWLRQDO�*DV�'LVFRYHU\ 
7LP�:ULJKW�DQG�6DUDK�'RPLQH\�ZRUN�IRU�0HUOLQ�(QHUJ\�
LQ�/HGEXU\��7KH\�KDYH�EHHQ�VWXG\LQJ�D�JDV� ILHOG� LQ�3R�
ODQG�ZKLFK�KDV�EHHQ�NQRZQ�VLQFH�WKH�����V�EXW�QRW�H[�
SORLWHG�EHFDXVH�WKH�JHRORJLFDO�FRQGLWLRQV�ZHUH�WRR�FKDO�
OHQJLQJ� 
7LP�GHVFULEHG�µFRQYHQWLRQDO�JDV¶�DV�RFFXUULQJ�LQ�SRURXV�
URFNV��W\SLFDOO\����WR�����SRURVLW\��ZLWK�DQ�LPSHUPHDEOH�
VHDO� DERYH�� 6LPSO\� GULOOLQJ� LQWR� WKH� SRURXV� URFN� DOORZV�
JDV�WR�IORZ�RXW�XQGHU�LWV�RZQ�SUHVVXUH��$�UHFHQW�DOWHUQD�
WLYH� KDV� EHHQ� µVKDOH� JDV¶�ZKLFK� RFFXUV� LQ� RUJDQLF� VHGL�
PHQWV� DQG� FDQ� EH� UHFRYHUHG� E\� K\GUDXOLF� IUDFWXULQJ�
�IUDFNLQJ��IURP�KRUL]RQWDO�ZHOOV��7KH�3ROLVK�ILHOG�LV�QHL�
WKHU��,W�LV�D�3HUPLDQ�VDQGVWRQH�ZLWK�SRURVLW\�EHORZ�����
ZKLFK�LV�WRR�ORZ�IRU�LWV�LQWHUQDOO\�WUDSSHG�JDV�WR�IORZ�RXW��
7KLV�FRQGLWLRQ�LV�NQRZQ�DV�µWLJKW�JDV¶� 
$�SRVVLEOH�PHDQV�RI�UHFRYHULQJ�WLJKW�JDV�PD\�EH�WR�ZRUN�
ZLWK� WKH�QDWXUDO� IUDFWXUHV� WKDW�DOUHDG\�H[LVW� LQ� WKH� VDQG�
VWRQH��%XW� WKHUH� LV� D� SUREOHP� RI� VFDOH��7KH� UHVHUYRLU� LV�
�NP� GRZQ� VR� VHLVPLF� PDSV� KDYH� YHU\� SRRU� UHVROXWLRQ�
ZLWK�VFDOHV�LQ�WKH�RUGHU�RI�KXQGUHGV�RI�PHWUHV�-�QRW�JRRG�
HQRXJK�WR�XQGHUVWDQG�WKH�WUXH�VWUXFWXUH� 
$W�WKLV�SRLQW�6DUDK�WRRN�RYHU�DQG�GHVFULEHG�KHU�UHVHDUFK��
6HYHUDO�H[SORUDWLRQ�ZHOOV�KDYH�EHHQ�GULOOHG�DQG�FRUHV�DUH�
DYDLODEOH�IURP�WKHP��6KH�VKRZHG�XV�RQH��$�IDLQW�GLDJR�
QDO�OLQH�UHYHDOHG�D�WLQ\�IDXOW�ZLWK�D�GLVSODFHPHQW�RI�MXVW�D�
IHZ�PP��8VLQJ�WKHVH�FRUHV�VKH�KDV�EXLOW�XS�PDSV�RI�PL�
FUR-IDXOWV� LQ� WKH� LPPHGLDWH� YLFLQLW\� RI� HDFK� ZHOO�� 7KH�
VFDOHV�DUH� WRR� VPDOO� WR�EH�RI�GLUHFW� LQWHUHVW�� EXW� VKH�KDV�
VKRZQ� WKDW� KHU�PDSV� OLQH�XS�ZLWK� IDXOWV� DOUHDG\� NQRZQ�
IURP� VHLVPLF� GDWD�� ,Q� RWKHU� ZRUGV� WKH� VDQGVWRQH� KDV� D�
PDWKHPDWLFDO�µIUDFWDO¶�SURSHUW\�ZKLFK�LV�WKH�VDPH�RQ�DOO�
VFDOHV��7KLV�LV�YHU\�H[FLWLQJ�DV�LW�PD\�EH�WKH�NH\�WR�FRP�
PHUFLDO�H[SORLWDWLRQ�RI�WKH�ILHOG� 

*ਤਮਫਮਦਸ�6ਤਢਲ਼ਨਮਭ�0ਤਤਲ਼ਨਭਦ�5ਤਯਮਲ਼ਲ�������-��� 
E\�*HRII�6WHHO 
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 )ULGD\���WK�)HEUXDU\�������$*0�DQG�'LQQHU 
*HRII�6WHHO��RXU�&KDLUPDQ��ZHOFRPHG�PHPEHUV�DQG�VWDW�
HG� WKDW� &KDUOHV� +RSNLQVRQ� ZRXOG� DFW� DV� 6HFUHWDU\� EH�
FDXVH� 3DXO� 2OYHU� ZDV� XQDEOH� WR� DWWHQG�� &KDUOHV� UHDG�
3DXO¶V�UHSRUW�LQ�ZKLFK�KH�JDYH�QRWLFH�RI�WZR�IRUWKFRPLQJ�
*$�HYHQWV��D�FRQIHUHQFH�RQ�WKH�2OG�5HG�6DQGVWRQH�DQG�D�
VHULHV�RI�*HRODE�HGXFDWLRQDO�GD\V�� ,Q�KHU�7UHDVXUHU¶V� UH�
SRUW�%HU\O�+DUGLQJ�VWDWHG�WKDW�D�VOLJKW�ORVV�KDV�EHHQ�PDGH�
RYHU�WKH�\HDU��3DUW�LV�GXH�WR�H[SHQVHV�IRU�RXU�ERRN�+HUH�
IRUGVKLUH�� LWV� URFNV� DQG� VFHQHU\� EXW� D� JUDQW� IURP� WKH�
:1)&� :DOWHU� 6PLWK� )XQG� ZLOO� EH� DYDLODEOH� IROORZLQJ�
SXEOLFDWLRQ� DQG�ZLOO�PRUH� WKDQ� FRYHU� WKLV��$�JUDQW� IURP�
WKH�:1)&�&HQWUDO�&RPPLWWHH�KDV�EHHQ�UHFHLYHG�IRU�SXU�
FKDVH� RI� D� SURMHFWRU�� &KDUOHV� +RSNLQVRQ� UHSRUWHG� WKDW�
ZRUN� RQ� WKH� ERRN� LV� FRQWLQXLQJ�ZLWK� -RKQ� 3D\QH� DV� WKH�
QHZ�HGLWRU��0RLUD�-HQNLQV�UHSRUWHG�YLVLWV�WR�WKH�FRXQW\�E\�
UHVHDUFKHUV� IURP� *ODVJRZ� DQG� %LUPLQJKDP� XQLYHUVLWLHV�
DQG�VKH�DVNHG�IRU�YROXQWHHUV�WR�KHOS�ZLWK�VLWH�FOHDUDQFH� 
7RQ\�*HHVRQ�OHG�D�GLVFXVVLRQ�DERXW�WKH�IXWXUH�RI�WKH�/L�
EUDU\� DQG� 0XVHXP� VHUYLFHV�� 5HVWULFWHG� RSHQLQJ� KRXUV�
PD\� DIIHFW� RXU� XVH� RI� WKH� :RROKRSH� 5RRP� DQG� 6DUDK�
6NHOWRQ�LV�QR�ORQJHU�HPSOR\HG�E\�WKH�&RXQFLO�VR�ZH�KDYH�
QR�UHSUHVHQWDWLYH�IURP�WKH�0XVHXP� 
6XH�+D\�FRPPHQWHG�RQ�YDULRXV�DVSHFWV�RI� WKH�(+7�DQG�
*HRSDUN¶V�DFWLYLWLHV�LQFOXGLQJ�WKH�+HULWDJH�/RWWHU\�IXQG�
HG� SURMHFW� µ$� 7KRXVDQG�<HDUV� RI� %XLOGLQJ� ZLWK� 6WRQH¶��
*HUU\� &DOGHUEDQN� UHSRUWHG� RQ� D� SURSRVDO� WR� H[WHQG� WKH�
*HRSDUN� ZHVWZDUGV� LQWR� +HUHIRUGVKLUH�� WR� LQFOXGH� VXFK�
VLWHV�DV�6KXFNQDOO�+LOO�DQG�WKH�:RROKRSH�'RPH� 
$IWHU�WKH�$*0�ZH�KHOG�RXU�$QQXDO�'LQQHU��7KLV�\HDU�LW�
ZDV�DW� WKH�0HUWRQ�+RWHO��ZH� WKDQN� WKHP�IRU�WKHLU�KRVSL�
WDOLW\�DQG�DQ�HQMR\DEOH�HYHQLQJ� 
)ULGD\���VW�0DUFK������� 
(\MDIMDOODM|NXOO� 

-�$HULDO�*HRKD]DUGV 
,FHODQG¶V�XQSURQRXQFHDEOH�YROFDQR�
FDXVHG�KXJH�GLVUXSWLRQ�WR�DLU�WUDYHO�
LQ�WKH�VSULQJ�RI�������6XH�+D\�DQG�
*HUU\�&DOGHUEDQN� MRLQHG� IRUFHV� WR�
GHVFULEH�WKH�HYHQW��7KH\�VKRZHG�D�
ILOP�PDGH�E\�D�ORFDO�IDUPHU� 
6HLVPLF� GLVWXUEDQFHV� EHJDQ� LQ�
�����DW�D�SRVLWLRQ�VHYHUDO�PLOHV�WR�
WKH� HDVW�� ,Q� 'HFHPEHU� DFWLYLW\�
PRYHG�WR�EHORZ�WKH�YROFDQR�DQG�LQ�
HDUO\�0DUFK������WKH�JURXQG�VWDUW�
HG� ULVLQJ� E\� �FP� SHU� GD\�� )LUH�
IRXQWDLQV� EHJDQ� RQ� ��WK� 0DUFK��
7KH� HUXSWLRQ�ZDV� RI� DONDOL-ROLYLQH�
EDVDOW� DQG� ZDV� VSHFWDFXODU� WR�
ZDWFK��HVSHFLDOO\�DW�QLJKW��GUDZLQJ�
FURZGV�RI�SHRSOH��%XW�E\�YROFDQLF�
VWDQGDUGV�WKH�DFWLYLW\�ZDV�RQO\�PL�
QRU�DQG�WKH�FUDWHU�ZDV�QRW�QHDU�DQ\�
LFH� 
7KHQ� RQ� ��WK� $SULO� WKHUH� ZDV� D�
µVHLVPLF� VWRUP¶�� $� WZR-NLORPHWUH�
ILVVXUH� RSHQHG� XS�� HPLWWLQJ� DQGH�
VLWLF� WHSKUD� ZKLFK� LV� PXFK� PRUH�
H[SORVLYH� WKDQ� EDVDOW�� $QG� LW� ZDV�
XQGHU�LFH��7KH�EODVW�VHQW�����WRQV�RI�DVK�SHU�VHFRQG�WR�D�
KHLJKW�RI�����P��(XURSHDQ�DLUVSDFH�ZDV� FORVHG� IRU� ILYH�
GD\V�ZLWK� WKH� FORXG� UHDFKLQJ� DV� IDU� DV�7XUNH\��<HW� VXU�
SULVLQJO\� OLWWOH� DVK� IHOO� LQ� ,FHODQG�� 7KH� IDUPHU¶V� ILOP�
VKRZHG�RQO\�D�IHZ�FP�RQ�KLV�EXLOGLQJV�DQG�ILHOGV��DOO�WKH�
UHVW� KDG� JRQH� VWUDLJKW� XS�� ([SORVLYH� DFWLYLW\� FRQWLQXHG�

XQWLO���WK�0D\�ZLWK�RFFDVLRQDO�EXUVWV�IURP�-XQH�RQZDUGV��
%\�2FWREHU�LW�ZDV�ILQLVKHG� 
(UXSWLRQ�WKRXJK�LFH�FDXVHG�WKH�DVK�WR�FRRO�TXLFNO\�ZKLFK�
PDGH� LW� YHU\� DQJXODU� DQG� DEUDVLYH�� $� SDUWLFXODU� KD]DUG�
ZDV� WKH� PL[WXUH� RI� SRLVRQRXV� JDVHV�� QRWDEO\� K\GURJHQ�
IOXRULGH�ZKLFK� FDQ� GLVVROYH� URFNV� DQG� FDQ� UHPDLQ� IRU� D�
ORQJ�WLPH�LQ�GULHG�JUDVV�VR�LV�GDQJHURXV�WR�DQLPDOV� 
6XQGD\���WK�$SULO�������3HQDUWK 
6RXWK� RI� &DUGLII� WKH� FRDVWDO� VHFWLRQ� IURP� 3HQDUWK� WR�
/DYHUQRFN� LV� ZHOO� NQRZQ� DQG� JLYHV� LWV� QDPH� WR� WKH�
3HQDUWK�*URXS�RI�WKH�XSSHU�7ULDVVLF��7RP�6KDUSH�ZDV�RXU�
JXLGH�RQ�WKLV�EULJKW�DQG�VXQQ\�VSULQJ�GD\� 
:H�VWDUWHG�IURP�WKH�&OLII�3DUDGH�FDU�SDUN��$�QHZ�VHD�ZDOO�
KDV�EHHQ�EXLOW�RI�-XUDVVLF�OLPHVWRQH�ZLWK�D�GHFRUDWLYH�FDS�
RI�7ULDVVLF�FRQJORPHUDWH��7KLV�JDYH� D�JRRG� LQWURGXFWLRQ�
WR� WKH� ORFDO� JHRORJ\�� $ERYH� WKH� ZDOO� ZH� FRXOG� VHH� UHG�
7ULDVVLF�PXGVWRQH��D� WHUUHVWULDO�GHSRVLW�ZLWK�D�JHQWOH�GLS�
WRZDUGV� WKH� VRXWK��:DONLQJ� LQ� WKDW� GLUHFWLRQ� OHG� WR� WKH�
RYHUO\LQJ� %OXH� $QFKRU� )RUPDWLRQ� ZKLFK� LV� JUH\� PXG�
VWRQH�RI�PDULQH�RULJLQ��&RQWLQXLQJ�DORQJ�WKH�EHDFK�WKHUH�
ZDV�D�VXGGHQ�FKDQJH�WR�GDUN�S\ULWLF�PXGVWRQH��WKH�:HVW�
EXU\� )RUPDWLRQ�� LQGLFDWLQJ� D� GHHS�ZDWHU� R[\JHQ-VWDUYHG�
HQYLURQPHQW�� $ERYH� WKLV� WKH� OLJKWHU� FRORXUHG� /LOVWRFN�
)RUPDWLRQ� LV�PDGH� XS� RI� ULSSOH-PDUNHG� VLOWVWRQHV�� VRPH�
RI�ZKLFK�KDYH�D�QHWZRUN�RI�GHVLFFDWLRQ�FUDFNV�LQGLFDWLQJ�
IRUPDWLRQ�LQ�VKDOORZ�WLGDO�FRQGLWLRQV� 
7KH�URFNV�DUH�IROGHG� LQWR�D�V\QFOLQH�WKHQ�DQ�DQWLFOLQH�VR�
ZDONLQJ�IXUWKHU�ZH�UHWXUQHG�GRZQ�WKH�VHTXHQFH��SDVW�VHY�
HUDO� SURPLQHQW� IDXOWV�� EDFN� WR� WKH� UHG�PXGVWRQH�� ,Q� WKLV�
DUHD� LW�FRQWDLQV�EDQGV�RI�J\SVXP��7KH\�HURGH�RXW�RI� WKH�
FOLII�DQG�ORRN�OLNH�ZKLWH�WHQQLV�EDOOV�RQ�WKH�UHG-FRORXUHG�
EHDFK��$�IXUWKHU�V\QFOLQH�EURXJKW�EDFN� WKH�XSSHU� OD\HUV��
DQG�KHUH�7RP�VKRZHG�XV�WKH�WUDQVLWLRQ�IURP�/LOVWRFN�)RU�
PDWLRQ� WR� %OXH� /LDV� ZKLFK� LV� WKH� 7ULDVVLF� WR� -XUDVVLF�

ERXQGDU\�� $W� /DYHUQRFN� 3RLQW� D�
SDWK� OHG�XS� WR� WKH�FKXUFK�� WKH� VLWH�
RI� 0DUFRQL¶V� HDUO\� UDGLR� H[SHUL�
PHQW�� DQG� EDFN� LV� DORQJ� WKH� FOLII�
WRS�WR�WKH�FDU�SDUN� 
6XQGD\��VW�-XQH�������7KH�%UHF�
RQ�$QWLFOLQDO 
(LJKW� PHPEHUV� DQG� D� YLVLWRU�
MRLQHG� 'XQFDQ� +DZOH\� IRU� WKLV�
YLVLW� WR� DQ� DUHD� RI� IROGHG�6LOXULDQ�
URFNV� DERXW� �NP� QRUWK� RI�%UHFRQ�
DQG� RQ� WKH� VRXWK-ZHVWZDUG� H[WHQ�
VLRQ� RI� WKH� &KXUFK� 6WUHWWRQ� IDXOW�
V\VWHP��'XQFDQ�H[SODLQHG�WKDW�WKH�
DUHD�ZDV� RI� SDUWLFXODU� LPSRUWDQFH�
LQ� WKH� ZRUN� RI� 5�0XUFKLVRQ�� WKH�
VLPLODULWLHV� LQ� IDFLHV� DQG� IRVVLOV�
ZLWK�WKRVH�DW�/XGORZ�DOORZHG�KLP�
WR� FRUUHODWH� WKH� WZR� DUHDV� DQG�
KHQFH� WR� EXLOG� KLV� LGHDV� RI� WKH�
RYHUDOO� JHRORJLFDO� VWUXFWXUH� RI� WKH�
UHJLRQ�� 'XQFDQ� DVNHG� XV� WR� VHHN�
HYLGHQFH�RI�WKH�RULJLQ�RI�WKH�URFNV�
LQ� WKH� ILUVW� RI� WKUHH� TXDUULHV�� 7KH�
URFN�ZDV� SULQFLSDOO\� JUH\� VLOWVWRQH�
EXW�� LQ� DGGLWLRQ�� D� EURZQ�� VDQG\��

OLJKW� URFN� FRQWDLQLQJ� QHDU-VXUIDFH� IRVVLOV� ZDV� IRXQG� LQ�
ORRVH� SLHFHV� VDQGZLFKHG� EHWZHHQ� WKH� GHHS-ZDWHU� VLOW�
VWRQHV��,W�ZDV�IRXQG�LQ�WKH�TXDUU\�IDFH�E\�6XH��0HPEHUV�
RIIHUHG�VXJJHVWLRQV� IRU� LWV�RULJLQ�EXW� LW� UHTXLUHG�'XQFDQ�
WR�UHYHDO�WKDW�WKLV�PDWHULDO��DOUHDG\�ODUJHO\�VROLGLILHG�KDG�
VOLG� IURP� WKH� HDVW� GRZQ� WKH� HGJH� RI� D� PDULQH� SODWIRUP�

7KH�-XUDVVLF���7ULDVVLF�ERXQGDU\�DW�3HQDUWK�
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 LQWR�WKH�GHHSHU�ZDWHUV�RI�WKH�:HOVK�%DVLQ�� LW�ZDV�D�SDUW�
RI�D�URFN�VOLGH��7KLV�ZDV�D�PRVW�LQVWUXFWLYH�OHVVRQ�LQ�JHR�
ORJLFDO� GHGXFWLRQ�� �7KH� EURZQ� URFN� ZDV� WHUPHG�
µJLQJHUEUHDG�URFN¶�E\�0XUFKLVRQ�� 

:H�YLVLWHG�WZR�RWKHU�TXDUULHV��ERWK�DOVR�LQ�/XGORZ�URFNV�
EXW�ZLWK�VLJQLILFDQWO\�GLIIHUHQW�IDFLHV�DQG��ZLWK�GLS�PHDV�
XUHPHQWV��FRQILUPHG�WKH�DQWLFOLQDO�QDWXUH�RI�WKH�DUHD� 

 
'XQFDQ�DQG�6XH�GHPRQVWUDWH�WKH�URFN�IDFH�LQ�WKH�ILUVW�TXDUU\�
RQ�WKH�%UHFRQ�DQWLFOLQH� 

6XQGD\���WK�-XO\�������7KH�6WLSHUVWRQHV 
7KLV�ZDV�D� MRLQW� ILHOG� WULS�ZLWK� WKH�%ODFN�&RXQWU\�*HR�
ORJLFDO�6RFLHW\��,W�ZDV�OHG�E\�$QGUHZ�-HQNLQVRQ��:H�PHW�
DW�WKH�%RJ�9LVLWRU�&HQWUH��WKH�VLWH�RI�DQ�ROG�PLQH�ZKLFK�
ZRUNHG� ERWK� OHDG� DQG� EDU\WHV��$� VKRUW� GULYH� WRRN� XV� WR�
WKH�6WLSHUVWRQHV�ZKHUH�ZH�ZDONHG�WR�WKH�WRS�RI�WKH�ULGJH�
DQG� H[DPLQHG� WKH� ZHOO-NQRZQ� TXDUW]LWH� ZKLFK� IRUPV�
VXFK�D�SURPLQHQW�IHDWXUH��7KH�URFNV�DUH�RI�/RZHU�2UGR�
YLFLDQ� DJH�� $QGUHZ� SRLQWHG� RXW� WKH� YLHZ� WR� WKH� HDVW��
DFURVV� WKH� XQGHUO\LQJ� 3UHFDPEULDQ� URFNV� RI� WKH� /RQJ�
0\QG��DQG�WR�WKH�ZHVW�DFURVV�WKH�2UGRYLFLDQ�URFNV�RI�WKH�
6KHOYH�LQOLHU�ZKLFK�LV�WKH�PDLQ�DUHD�RI�PLQHUDOLVDWLRQ� 
5HWXUQLQJ�WR�WKH�%RJ�ZH�VWXGLHG�WKH�UHPDLQV�RI�WKH�PLQH��
7KH� OHDG� RUH� IRUPHG� D� WKLFN� YHLQ� KHDGLQJ� HDVW-ZHVW�
WKRXJK�WKH�VLWH�DQG�GLSSLQJ�VWHHSO\�WRZDUGV�WKH�QRUWK��,W�
ZDV�ZRUNHG�E\�D�PHWKRG�FDOOHG�µVWRSLQJ¶�LQ�ZKLFK�KRUL�
]RQWDO�JDOOHULHV�ZHUH�FXW�DORQJ�LWV�OHQJWK��ZLWK�DQ�HQJLQH�
VKDIW�WR�SXPS�WKH�ZDWHU��,Q�WKH���WK�FHQWXU\�WKH�PDLQ�IR�
FXV� ZDV� OHDG� PLQLQJ� EXW� DWWHQWLRQ� VZLWFKHG� WR� EDU\WHV�
DIWHU�DERXW������ 
$IWHU� OXQFK�DW� WKH�9LVLWRU�&HQWUH�ZH�GURYH� WR�6KHOYH� WR�
VHH�WKH�+RSH�6KDOHV��WKH�QH[W�OD\HU�LQ�WKH�VHTXHQFH� 
$QGUHZ�-HQNLQVRQ�DQG�WKH�JURXS�DW�6WLSHUVWRQHV� 

1H[W�ZH�GURYH�SDVW� WKH� µ5RPDQ�*UDYHOV¶�� DQRWKHU� ODUJH�
PLQLQJ�DUHD��WR�WKH�YLOODJH�RI�+RSH��+HUH�WKH�VKDOHV�IRUP�
DQ�LPSUHVVLYH�FOLII�LQ�ZKLFK�WKH\�DUH�VKDUSO\�IROGHG��$Q�
GUHZ�VKRZHG�XV�D�GLVSOD\�ERDUG�LQ�WKH�EXV�VKHOWHU�ZKLFK�
GHVFULEHV�KRZ�WKH�ORFDOV�FOHDUHG�YHJHWDWLRQ�WR�UHYHDO�WKH�
VWUXFWXUH��)LQDOO\�ZH�GURYH�WR�6QDLOEHDFK�ZKLFK�DV�RQH�RI�
WKH�ODUJHVW�PLQHV��'HVSLWH�PDQ\�\HDUV�RI�FROOHFWLQJ�WKHUH�
LV�VWLOO�SOHQW\�RI�JDOHQD�RQ�WKH�ZDVWH�WLS� 
6DWXUGD\���WK�$XJXVW������� 

:RUFHVWHU�%XLOGLQJ�6WRQHV 
$QG\�+DUULVRQ�IURP�WKH�%ODFN�&RXQWU\�*HRORJLFDO�6RFL�
HW\� ZDV� RXU� JXLGH�� +H� HPSKDVLVHG� WKDW� WKH� EXLOGLQJ�
VWRQHV�VKRZ�QRW�MXVW�JHRORJ\�EXW�DOVR�KXPDQ�KLVWRU\�� LQ�
SDUWLFXODU� WKH� DYDLODELOLW\� RI� WUDQVSRUW�� LQLWLDOO\� YLD� WKH�
5LYHU�6HYHUQ�WKHQ�ODWHU�E\�FDQDOV��UDLOZD\V�DQG�URDGV� 

:H�VWDUWHG�DW�WKH�*XLOGKDOO��%XLOW�LQ������LW�LV�EULFN�ZLWK�
-XUDVVLF�RROLWLF�OLPHVWRQH�DURXQG�WKH�ZLQGRZV��1HDUE\�LV�
WKH�PXFK�HDUOLHU�6W�+HOHQ¶V�FKXUFK��EXLOW�RI�%URPVJURYH�
6DQGVWRQH�� 7KH� WRZHU� KDV� WKH� W\SLFDO� UHG� FRORXU� ZKLFK�
RFFXUV� ORFDOO\�EXW� WKH�UHVW� LV�SDOHU�VR�$QG\�VXJJHVWHG�D�
VRXUFH�QHDU�:DUZLFN�ZKHUH�WKH�VDPH�7ULDVVLF�URFN�KDV�D�
GLIIHUHQW�FKDUDFWHU� 
5RXQG� D� FRUQHU� LV� WKH� ROG� ILUH� VWDWLRQ� ZLWK� LWV� EDVH� RI�
3RUWODQG�OLPHVWRQH��$QG�RSSRVLWH�LV�WKH�&ROOHJH�RI�7HFK�
QRORJ\��,W�LV�IDFHG�ZLWK�VODEV�RI�-XUDVVLF�LURQVWRQH�ZKLFK�
DSSHDU� WR� KDYH� ZHOO-SUHVHUYHG� ULSSOH� PDUNV�� %XW� FORVHU�
LQVSHFWLRQ�VKRZV� WKDW� WKH�PDUNV�DUH�PDFKLQH-FXW��DQ�DUW�
LQVSLUHG� E\� QDWXUH�� 1H[W� WR� LW� LV� 6W� $OEDQ¶V� FKXUFK�� ,W�
GDWHV�IURP������ZLWK�SDUWV�SHUKDSV�HDUOLHU��+DYLQJ�EHHQ�
UHEXLOW� VHYHUDO� WLPHV� LW� LV� D�PL[WXUH�RI�PRUH�VWRQHV� WKDQ�
ZH�VDZ�DQ\ZKHUH�HOVH� 
$IWHU�D�SXE�OXQFK�E\�WKH�FDQDO�ZH�ZDONHG�WR�WKH�&DWKH�
GUDO��7KHUH�LV�VR�PXFK�KLVWRU\�DQG�JHRORJ\�WKDW�LW�FDQQRW�
EH� GHVFULEHG� LQ� D� IHZ�ZRUGV�� EXW� VRPH� VSHFLDO� IHDWXUHV�
ZKLFK� $QG\� VKRZHG� XV� LQFOXGHG� WKH� ILQH� PDUEOH� DQG�
OLPHVWRQH� IORRU�� WKH� WRPEV�RI�.LQJ�-RKQ�DQG�3ULQFH�$U�
WKXU��ERWK�RI�3XUEHFN�VWRQH��DQG�WKH�KXJH�GHFRUDWLYH�SXO�
SLW�FDUYHG�PDLQO\�IURP�DODEDVWHU��&OLPELQJ�D�QDUURZ�VSL�
UDO�VWDLUFDVH�JDYH�D�VXSHUE�YLHZ�DFURVV�WKH�FLW\�IURP�WKH�
WRS�RI�WKH�WRZHU� 
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 *ਤਮਫਮਦਸ�6ਤਢਲ਼ਨਮਭ�3ਮਦਠਬਬਤ�
ਥਮ�(ਠਫਸ����� 

L (&785(6�DUH�KHOG� LQ� WKH�:RROKRSH�5RRP��+HUH�
IRUG�/LEUDU\��%URDG�6WUHHW�� FRPPHQFLQJ�DW� ����SP�

XQOHVV�RWKHUZLVH�VWDWHG��7KH�$QQXDO�*HQHUDO�PHHWLQJ� LV�
WKLV� \HDU� DW� D� GLIIHUHQW� YHQXH� DQG� WLPH�� SOHDVH� QRWH� WKH�
LWHP�HOVHZKHUH�RQ�WKLV�SDJH� 
 
)ULGD\���UG�-DQXDU\ 

µ,GDU-2EHUVWHLQ��D�JHP��VWRQH��RI�D�WRZQ¶� 
7DON�JLYHQ�E\�'U�6XH�+D\� 

 
)ULGD\���WK�)HEUXDU\� 

6HFWLRQ�$*0�IROORZHG�E\�WKH�VHFWLRQ�GLQQHU��%RRN�
LQJ�IRUPV�ZLOO�EH�VHQW�RXW�HOHFWURQLFDOO\�LQ�-DQXDU\� 

 
)ULGD\����WK�0DUFK� 

µ($56��7KH�(DVW�$IULFDQ�5LIW�6\VWHP�LQ�.HQ\D¶� 
7DON�JLYHQ�E\�3URI��%LOO�)LWFKHV 

 
6XQGD\���WK�$SULO 

+XQWVKDP�+LOO��JHRORJ\�DQG�ODQGVFDSH� 
:DON�OHG�E\�0RLUD�-HQNLQV 

 
)XUWKHU�LQIRUPDWLRQ�IURP�6XH�+D\���������������RU�
HPDLO�VYK�JDEEURV#EWLQWHUQHW�FRP��� 
 

(ਣਨਲ਼ਮ¶ਲ�1ਮਲ਼ਤ 

W ,7+�WKLV�HOHYHQWK�LVVXH�RI�(DUWK�0DWWHUV�\RXU�HGL�
WRU�KDV�DW�ODVW�DFKLHYHG�D�ORQJ-VWDQGLQJ�JRDO��7KLV�

LV�WR�ILOO�WKH�QHZVOHWWHU�ZLWK�DUWLFOHV�VROHO\�DERXW�RXU�ORFDO�
DUHD�� +HUHIRUGVKLUH� DQG� MXVW� EH\RQG�� ,Q� DGGLWLRQ� WR� RXU�
XVXDO�LWHPV��WKH�&KDLUPDQ¶V�PHVVDJH��D�UHSRUW�IURP�(+7�
DQG�*HRII¶V�DOZD\V�H[FHOOHQW�ZULWH-XS�RI�WKH�\HDU¶V�DFWLY�
LWLHV�� ZH� KDYH� WZR� PDMRU� DUWLFOHV� VWHPPLQJ� IURP� WKH�
(+7¶V� '()5$-IXQGHG� SURJUDPPH� LQ� WKH� :\H� 9DOOH\�
DQG� QHDUE\� DUHDV�� DQ� RQ-WKH-VSRW� UHSRUW� RI� D� ODQGVOLS� LQ�
+HUHIRUGVKLUH��GHWDLOV�RI�D�ZHHNHQG�YLVLW�WR�WKH�FRXQW\�E\�
D�SDUW\�IURP�&DPEULGJH�DQG�D�UHSRUW�RQ�D�V\PSRVLXP�RQ�
WKH�2OG�5HG� 6DQGVWRQH��7KH� DUWLFOH� E\�'XQFDQ�+DZOH\�
RQ�VRPH�RI�KLV�ZRUN�IRU�WKH�(+7�SURMHFW�IROORZV�KLV�H[�
FHOOHQW� OHFWXUH� ZKLFK� PDQ\�:*6�PHPEHUV� DWWHQGHG� LQ�
5RVV�HDUOLHU�LQ�WKH�\HDU� 
,�ZLVK� WR� WKDQN� DOO� WKH� DXWKRUV� IRU� WKHLU� HIIRUWV� LQ� �YHU\�
QHDUO\��PHHWLQJ�P\�GHDGOLQH�IRU�GHOLYHU\�RI�WKHLU�DUWLFOHV��
'HVSLWH�WKHLU�JHQHUDOO\�EHLQJ�PXFK�ORQJHU�WKDQ�,�UHTXHVW�
HG��,�KDYH�PDQDJHG�WR�LQFRUSRUDWH�DOPRVW�DOO�RI�WKHLU�PD�
WHULDO� 
$V� ODVW� \HDU�� ,� KDYH� DJDLQ� QRW� VRXJKW� DQ� DUWLFOH� DERXW�
:*6¶V�PDMRU�UHVHDUFK�WDVN�DW�WKH�0DUWOH\�5RFN��LQ�FRQ�
MXQFWLRQ�ZLWK�(+7�DQG�WKH�7HPH�9DOOH\�*HRO��6RF���ZLWK�
ILQDQFLDO�LQSXW�IURP�WKH�ODWWHU��5HDGHUV�ZLOO��,�KRSH��KDYH�
QRWHG�WKH�SDSHU�RQ�WKLV�ZRUN�LQ�D�UHFHQW�LVVXH�RI�7:1)&�
�ZLWK�� UHJUHWWDEO\�� D� IHZ�HUURUV��� �7KDW�SDSHU�ZDV�EDVHG�
RQ�WKH�ILUVW�VHW�RI�WUHQFKHV�GXJ�DW�WKH�VLWH�VRPH�\HDUV�DJR��
6LQFH�WKHQ��WKH�GLJJLQJV�KDYH�EHHQ�FRQVLGHUDEO\�H[WHQG�
HG��DOWKRXJK�WKH\�PXVW�EH�ILOOHG�LQ�HDFK�WLPH�DIWHU�D�VKRUW�
SHULRG�IRU�RXU�UHFRUGLQJ�DQG�DQDO\VLV�ZRUN����7KH�IXUWKHU�
REVHUYDWLRQV�KDYH�DOORZHG�D�PXFK�EHWWHU�LQWHUSUHWDWLRQ�RI�
WKH� JHRORJ\�� 7KH� VWUXFWXUH�� DV� D� VHULHV� RI� ROGHU� URFNV�
WKUXVW�RYHU�\RXQJHU�RQHV��KDV�EHHQ�FRQILUPHG��WKH�H[WHQW�
RI� WKH� RXWFURS� LV� NQRZQ�� IRVVLO� HYLGHQFH� VKRZV� WKH�
TXDUW]LWH�WR�EH�RI�&DPEULDQ�DJH��DV�DW�0DOYHUQ���DQG�WKH�
OLQH�RI� WKH�(DVW�0DOYHUQ�)DXOW�DFURVV� WKH�ILHOG�KDV�EHHQ�

GHWHUPLQHG�� �7KH�UHVXOWV�DUH� WR�EH�SXEOLVKHG� LQ� WKH�3UR�
FHHGLQJV�RI�WKH�*HRORJLVWV¶�$VVRFLDWLRQ�LQ�GXH�FRXUVH� 

6ਡਲਢਨਯਲ਼ਨਮਭਲ 

T +(� $118$/� 68%6&5,37,21� WR� WKH� *HRORJ\�6HFWLRQ�LV�FXUUHQWO\��������7KLV�LV�GXH�RQ��VW�-DQX�
DU\� �DV� IRU� DOO� RWKHU� :1)&� VXEVFULSWLRQV��� 3OHDVH� SD\�
WKLV�GLUHFWO\��DQG�RQ�WLPH��WR�WKH�6HFWLRQ�7UHDVXUHU��%HU\O�
+DUGLQJ��
%UDPOH\
��/XJZDUGLQH��+HUHIRUG�+5���$(��'R�
QRW� VHQG� LW� WR� WKH� :1)&� 6HFUHWDU\� ZLWK� \RXU� :1)&�
VXEVFULSWLRQ�� &KHTXHV� VKRXOG� EH� PDGH� SD\DEOH� WR�
µ*HRORJ\� 6HFWLRQ� �� :1)&¶�� 0HPEHUV� DUH� HQFRXUDJHG�
DOWHUQDWLYHO\�WR�SD\�E\�6WDQGLQJ�2UGHU��IRUPV�DUH�DYDLOD�
EOH�IURP�%HU\O� 

$ਭਭਠਫ�*ਤਭਤਠਫ�0ਤਤਲ਼ਨਭਦ 

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

��WK� )HEUXDU\� ����� VWDUWLQJ� DW� �SP� LQ� WKH� %HUURZV�
%XVLQHVV� &HQWUH� RQ� %DWK� 6WUHHW� �QHDU� WKH� MXQFWLRQ�ZLWK�
&RPPHUFLDO� 5RDG��� $IWHU� WKH� $*0� ZH� ZLOO� UHWLUH� IRU�
GLQQHU�WR�WKH�0HUWRQ�+RWHO��%RRNLQJ�IRUPV�IRU�WKH�GLQQHU�
ZLOO� EH� H-PDLOHG� WR� PHPEHUV� LQ� -DQXDU\�� 7KH� RIILFLDOV�
DQG�FRPPLWWHH�IRU�WKH�FRPLQJ�\HDU�ZLOO�EH�HOHFWHG��6HF�
WLRQ�PHPEHUV�DUH�LQYLWHG�WR�VXEPLW�QRPLQDWLRQV�IRU�HOHF�
WLRQ� WR� WKH� FRPPLWWHH�� 1RPLQDWLRQV��ZLWK� WKH� QDPHV� RI�
WKH� SURSRVHU� DQG� D� VHFRQGHU�� PXVW� EH� UHFHLYHG� E\� WKH�
6HFWLRQ�6HFUHWDU\�LQ�ZULWLQJ��OHWWHU�RU�HPDLO��EHIRUH���WK�
-DQXDU\������ 

/,'$5�'ਠਲ਼ਠ 

R ($'(56� KDYH� SUREDEO\� UHFHQWO\� VHHQ�� RU� KHDUG�PHQWLRQ� RI�� WKH� XVH� RI� /,'$5� GDWD� LQ� JHRORJLFDO�
DQG�DUFKDHRORJLFDO�VWXGLHV��0HDVXUHPHQWV�RI�JURXQG�DOWL�
WXGH� DUH�PDGH�XVLQJ�DQ� DLUERUQH� ODVHU�SXOVLQJ� DW� D�KLJK�
UHSHWLWLRQ�UDWH��7KH�UDZ�LQIRUPDWLRQ�LV�DQ�DUUD\�RI�JURXQG�
DOWLWXGHV�ZLWK� D� VSDFLQJ� RI� ��� WR� ���FP�� GHSHQGLQJ� RQ�
WKH� GDWD-VHW�� DQG� DQ� DOWLWXGH� DFFXUDF\� RI� DERXW� ��FP���
7KLV�DOORZV�UHSUHVHQWDWLRQV�RI� ODUJH�DUHDV�RI� WKH�JURXQG�
VXUIDFH�WR�EH�JHQHUDWHG�VKRZLQJ�IDU�PRUH�GHWDLO�WKDQ�KDV�
SUHYLRXVO\� EHHQ� SRVVLEOH� IURP�� VD\�� 2UGQDQFH� 6XUYH\�
GDWD� 
'DWD�IRU�PRVW�RI�WKH�FRXQWU\�LV�QRZ�DYDLODEOH�WR�WKH�SXE�
OLF�EXW�LV�OLPLWHG�WR�DUHDV�VXVFHSWLEOH�WR�IORRGLQJ�DQG�WKHLU�
VXUURXQGLQJV��7KXV��IRU�LQVWDQFH��WKH�0DOYHUQ�+LOOV�VRXWK�
RI�WKH�:\FKH�&XWWLQJ�DUH�H[FOXGHG���1HYHUWKHOHVV��WKHVH�
GDWD�KDYH�SURYHG�WR�EH�RI�JUHDW�XVH�WR�WKH�(DUWK�+HULWDJH�
7UXVW�LQ�LWV�FXUUHQW�%XLOGLQJ�6WRQHV�SURMHFW�LQ�ILQGLQJ�ROG�
TXDUULHV�QRZ�ORVW�LQ�ZRRGODQG��<RXU�HGLWRU�KDV�XVHG�WKH�
GDWD� WR� LQYHVWLJDWH� ODQGVOLSV� QHDU� 6\PRQGV� <DW� DQG� RQ�
0HUEDFK�+LOO� 
7R� DSSO\� IRU� DFFHVV� WR� WKH� GDWD�� JR� WR� KWWSV���
ZZZ�JHRPDWLFV-JURXS�FR�XN�JHRPDWLFV�ORJLQ�DVS[�� � 8VH�
RI� WKH� GDWD� QHHGV� VSHFLDOLVW� VRIWZDUH�� ,� DP� DGYLVHG� WKDW�
0DQLIROG�LV�JRRG��,W�FRVWV�DERXW������ 
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$V�XVXDO�ZH�KDYH�KDG�D�EXV\�\HDU�DW�WKH�7UXVW���8QIRUWX�
QDWHO\�3HWHU�2OLYHU�VWRRG�GRZQ�DV�D�WUXVWHH�LQ�1RYHPEHU�
����� DQG� WKHQ� DV� *HRSDUN� &KDLUPDQ� LQ� HDUO\� ����� RQ�
KHDOWK� JURXQGV� DIWHU� EHLQJ� DGYLVHG� WR� WDNH� D� FRPSOHWH�
UHVW���1LQD�-HQLHF��WKH�RIILFH�PDQDJHU��DOVR�OHIW�WKH�7UXVW�
DW�&KULVWPDV������� ,Q�KHU�SODFH�ZH�KDYH�ZHOFRPHG�5D�
FKHO�+RZHOO� 
7KH�%XLOGLQJ�6WRQHV�SURMHFW��ZKLFK� LV�GHVLJQHG� WR� UDLVH�
DZDUHQHVV�RI� DQG� DSSUHFLDWLRQ�RI� ORFDO� VWRQH� DFURVV� WKH�
FRXQWLHV�RI�+HUHIRUGVKLUH�DQG�:RUFHVWHUVKLUH��FRQWLQXHV�
WR�PDNH�JRRG�SURJUHVV�ZLWK�ORWV�RI�QHZ�LQIRUPDWLRQ�EH�
LQJ�GLVFRYHUHG�E\�WKH�YROXQWHHUV��2QH�XQH[SHFWHG�SURE�
OHP�KDV�EHHQ�JHWWLQJ�WKH�YROXQWHHUV�WR�UHFRUG�DOO�WKH�WLPH�
WKH\�VSHQG�RQ�WKH�SURMHFW��7KH�7UXVW�KDV�WR�SURYLGH�HYL�
GHQFH�RI�YROXQWHHU�WLPH�LQ�RUGHU�WR�REWDLQ�WKH�IXOO�SURMHFW�
IXQGLQJ�IURP�WKH�+HULWDJH�/RWWHU\��7R�GDWH�ZH�KDYH�UHF�
RUGHG�DERXW�����RI�WKH�UHTXLUHG�YROXQWHHU�KRXUV� 
1LQHWHHQ�FOXVWHUV�DUH�QRZ�DFWLYH�–�UDWKHU�PRUH�WKDQ�RULJ�
LQDOO\� LQWHQGHG��'XULQJ� WKH� VXPPHU� VRPH�ZRUN� H[SHUL�
HQFH� VWXGHQWV� KDYH� EHHQ� FURVVFKHFNLQJ� TXDUULHV� RQ� GLI�
IHUHQW� HGLWLRQV� RI�PDSV� DQG�/LGDU� GDWD� DQG� KDYH� LQ� WKH�
SURFHVV� IRXQG� VLJQLILFDQWO\� PRUH� TXDUULHV� WKDQ� DUH�
PDSSHG�� � 7KH� GDWDEDVH� ZKLFK� ZLOO� VWRUH� DOO� WKLV� LQIRU�
PDWLRQ� LV� FXUUHQWO\� EHLQJ� EXLOW�� � ,W�ZLOO� EH� DYDLODEOH� RQ�
OLQH�IRU�DW� OHDVW� WHQ�\HDUV�DIWHU� WKH�SURMHFW� LV�FRPSOHWHG��
'DWD�WUDQVIHU�VKRXOG�VWDUW�WRZDUGV�WKH�HQG�RI�WKH�\HDU� 
7KH�WUXVWHHV� DUH�VWLOO�ZRUNLQJ�WR�UDLVH�PRQH\�WR�VXSSRUW�
WKH�7UXVW¶V�FRUH�DFWLYLW\��6RPHWKLQJ�WKDW�PDQ\�SHRSOH�GR�
QRW� UHDOLVH� LV� WKDW� WKLV� KDV� QHYHU� EHHQ� IXOO\� IXQGHG���
)XQGLQJ�IRU�D�QHZ�SURMHFW�DLPHG�DW�WKH�\RXQJHU�JHQHUD�

WLRQV�ZLWKLQ� WKH� WZR�FRXQWLHV� LV� VWLOO� EHLQJ� VRXJKW��7KLV�
SURMHFW�ZLOO�LQFOXGH�WKH�GHVLJQ�RI�PRELOH�SKRQH�DSSV� 
*HRIHVW� ����� ZDV� RSHQHG� E\� WKH� *HRSDUN� &KDLUPDQ��
&KULV�'DUPRQ��DW�+DUWOHEXU\�&DVWOH�LQ�ODWH�0D\�DQG�FRQ�
WLQXHG�DV�XVXDO�XQWLO�WKH�HQG�RI�$XJXVW���7KH�RUJDQLVDWLRQ�
DQG�SXEOLFLW\�IRU�WKLV�\HDU¶V�*HRIHVW�KDV�EHHQ�VXSSRUWHG�
E\� D� JUDQW� IURP� WKH� 3HWUROHXP� ([SORUDWLRQ� 6RFLHW\� RI�
*UHDW�%ULWDLQ�DQG�WKH�VSRQVRUVKLS�PRQH\�IURP�WKH�ZDON�
ODVW� DXWXPQ�� $ORQJ� ZLWK� WKH� XVXDO� UDQJH� RI� ZDONV� DQG�
WDONV�WKHUH�ZHUH�IDPLO\�HYHQWV�FRYHULQJ�D�ZLGH�UDQJH�RI�
WRSLFV��D�SDLQWLQJ�ZRUNVKRS�DQG�H[KLELWLRQ�RI�ZRUNV�E\�
-RKQ�5XVNLQ�� 
2YHU� WKH�ZLQWHU�WKH�*HRSDUN�)RUXP�PHPEHUV�ZLOO�KDYH�
WR� GHFLGH� KRZ� WR� WDNH� IRUZDUG� WKH� *HRSDUN�� DQG� WKH�
*HRIHVW� LQ�SDUWLFXODU��ZLWKRXW� WKH�PDMRU� LQSXW�WKDW�3HWHU�
2OLYHU�KDV�SXW�LQ�IURP�WKH�EHJLQQLQJ� 

'U�6XH�+D\��&KDLUPDQ��(+7 
 

$� 7KRXVDQG� <HDUV� RI� %XLOGLQJ� ZLWK�
6WRQH��–�DQ�8SGDWH��$XWXPQ����� 
7ZR�\HDUV� LQWR� WKH�SURMHFW� DQG� WR�GDWH�RYHU�����YROXQ�
WHHUV� KDYH� GRQDWHG� WKHLU� WLPH� WR� WKH� SURMHFW�� UHFRUGLQJ�
DQG�SKRWRJUDSKLQJ�WKH�ORFDWLRQV�RI�VWRQH�EXLOGLQJV�LQ�RXU�
WDUJHW�DUHDV�DFURVV�WKH�WZR�FRXQWLHV��UHVHDUFKLQJ�WKH�KLV�
WRULHV�DQG�VRXUFHV�RI� VWRQH�XVHG� LQ� WKHVH�EXLOGLQJV��GLV�
FRYHULQJ� µORVW¶�TXDUULHV�DQG� ORFDWLQJ�DQG�YLVLWLQJ�SRWHQ�
WLDO�EXLOGLQJ�VWRQH�TXDUULHV�DV�ZHOO�DV�DVVLVWLQJ�DW�HYHQWV� 
7KH�UHVHDUFK�KDV�KLJKOLJKWHG�WKH�LPSRUWDQFH�RI�VWRQH�DV�D�
EXLOGLQJ�PDWHULDO�DFURVV�WKH�WZR�FRXQWLHV��ZLWK�RYHU������
VWRQH� EXLOGLQJV� OLVWHG� VR� IDU�� � :H� KDYH� QRZ� FRPPLV�
VLRQHG�D�ZHEVLWH�ZKLFK�ZLOO�PDNH�WKH�LQIRUPDWLRQ�IRXQG�
GXULQJ�WKH�SURMHFW�IUHHO\�DFFHVVLEOH� 
0DQ\�RI� WKH�EXLOGLQJV� UHFRUGHG�DUH� WKH�UHVXOW�RI�D�GHVN�
VWXG\� E\� D� VLQJOH� YROXQWHHU� XVLQJ� WKH� 3HYVQHU� JXLGH� WR�
EXLOGLQJV� LQ� :RUFHVWHUVKLUH�� ZKLFK� LV� SURYLQJ� WR� EH� D�
YHU\� XVHIXO� VRXUFH� RI� EDFNJURXQG� LQIRUPDWLRQ�� �:H� DUH�
QRZ� ORRNLQJ� IRU� D� YROXQWHHU� WR� UHSHDW� WKH� H[HUFLVH� IRU�
+HUHIRUGVKLUH� 
7KH� WDVN�RI� UHVHDUFKLQJ�EXLOGLQJ�DQG�TXDUU\�KLVWRU\�KDV�
EHHQ�PDGH�KDUGHU�E\�WKH�WHPSRUDU\�FORVXUH�RI�WKH�+HUH�
IRUGVKLUH�5HFRUG�2IILFH���:KLOH�LW�LV�VKXW�ZH�DUH�DLPLQJ�
WR�IRFXV�RQ�WKH�UHFRUGLQJ�RI�EXLOGLQJV�DQG�TXDUULHV��OD\�
LQJ� WKH� JURXQGZRUN� IRU� UHVHDUFK� ZKHQ� LW� UHRSHQV� QH[W�
\HDU� 
7KH�SURMHFW�KDV�DOVR�UHYHDOHG�WKDW�WKHUH�LV�YHU\�OLWWOH�UHF�
RUGHG� LQIRUPDWLRQ� RQ� KLVWRULF� TXDUULHV�� TXDUU\LQJ�PHWK�
RGV�DQG�TXDUU\�ZRUNHUV���:H�KDYH�EHHQ�XVLQJ�/LGDU�GDWD�
WR�ORRN�IRU�SRWHQWLDO�TXDUULHV�EXW�ZH�KDYH�\HW�WR�FRQILUP�
ZKHWKHU�WKHVH�VLWHV�KDYH�SURYLGHG�EXLOGLQJ�VWRQH� 
:H�DUH�VWLOO� ORRNLQJ�IRU�YROXQWHHUV�WR�KHOS�ZLWK�WKH�SUR�
MHFW�DQG�DUH�HVSHFLDOO\�NHHQ� IRU�YROXQWHHUV� WR�FRPH� IRU�
ZDUG� IRU�/HGEXU\��+HUHIRUG� DQG� WKH�*ROGHQ�9DOOH\�� � ,I�
\RX�DUH�LQWHUHVWHG�LQ�JHWWLQJ�LQYROYHG�WKHQ�SOHDVH�GR�JHW�
LQ�WRXFK�DW�EXLOGLQJ�VWRQHV#ZRUF�DF�XN� 

%HWK�$QGUHZV��&RPPXQLW\�&RQVXOWDQW��(+7 

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

'U�*HRII�6WHHO��&KDLUPDQ 
  
*HUU\�&DOGHUEDQN��9LFH-&KDLUPDQ 
  
'U�3DXO�2OYHU��6HFUHWDU\ 
  
%HU\O�+DUGLQJ��7UHDVXUHU 
  
'U�6XH�+D\��3URJUDPPH�6HFUHWDU\ 
  
0RLUD�-HQNLQV��6HFWLRQ�5HFRUGHU 
  
'U�-RKQ�3D\QH��µ(DUWK�0DWWHUV¶�(GLWRU 
  
&KDUOHV�+RSNLQVRQ��0LQXWHV�6HFUHWDU\ 
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