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7 +(�:22/+23(� &/8%� KDV� DOZD\V� UHSUH�
VHQWHG� D� µEURDG� FKXUFK¶� RI� LQWHUHVWV� UDQJLQJ�

IURP� JHRORJ\� DQG� QDWXUDO� KLVWRU\� WKURXJK� WR� DU�
FKDHRORJ\�DQG�KLVWRU\��DOO�IRFXVVHG�RQ�WKH�FRXQW\�
RI� +HUHIRUGVKLUH�� 'XULQJ� ������ WKH� 3UHVLGHQWLDO�
)LHOG�0HHWLQJ� RUJDQLVHG� DQG� OHG� E\�5DFKHO� -HQ�
NLQV� DLPHG� WR� LQFOXGH� DOO� WKHVH� LQWHUHVWV� LQ� RQH�
GD\�DURXQG�%UHGZDUGLQH�DQG�0RFFDV�3DUN��+RSH�
IXOO\��WKH�QDWXUDO�KLVWRU\�DVSHFWV�RI�WKH�&OXE¶V�UH�
VHDUFK�ZLOO� EH� VWUHQJWKHQHG� E\� WKH� IRFXV� RQ� WKH�
NHWWOH�KROH�SRQGV�IRUPHG�GXULQJ�WKH�ODVW�SKDVHV�RI�
WKH�4XDWHUQDU\�,FH�$JH�DQG�WKHLU�LQYHUWHEUDWH�LQ�
KDELWDQWV�� DV�ZHOO� DV� WKH� ORFDO� DQFLHQW� RDN� WUHHV��
*HRORJLFDO�VWXGLHV�ZHUH�WKH�IRXQGDWLRQ�RI�WKH�HP�
EU\RQLF�:RROKRSH�&OXE�LQ������DQG� WKDW�KLVWRU\�
RI� HDUO\� UHVHDUFK� DQG� WKH� ILUVW� ILHOG� WULS� WR� WKH�
:RROKRSH�'RPH�LQ�0D\������ZDV�FRYHUHG�LQ�WKH�
GD\�RI� µGURS-LQ¶� OHFWXUHV� LQ� WKH�:RROKRSH�5RRP�
RQ�6DWXUGD\���WK�1RYHPEHU��$JDLQ�DOO�DVSHFWV�RI�
WKH�&OXE¶V�LQWHUHVWV�ZHUH�FRYHUHG�GXULQJ�WKH�GD\� 
%\�FRQWLQXLQJ�WR�RIIHU�WKHVH�PXOWL-LQWHUHVW�HYHQWV��
ZH�KRSH�WR�HQFRXUDJH�PRUH�LQYROYHPHQW�E\�QHZ�
DQG�FXUUHQW�PHPEHUV�RI� WKH�&OXE� LQ� WKH�JHRORJ\�
SURJUDPPH� IRU� ������:H� DUH� QRZ� LQ� WKH� PDLQ�
VWUHDP�RI� WKH�&OXE¶V�SURJUDPPH�DQG� LQ� DQ� LGHDO�
SRVLWLRQ�WR�VSUHDG�WKH�ZRUG�WR�DOO�:RROKRSH�&OXE�
PHPEHUV� 
)LHOG�PHHWLQJV�KDYH�DOZD\V�EHHQ�D�NH\�SDUW�RI�RXU�
SURJUDPPH�DQG�WKH�UHFHQW�LQFRUSRUDWLRQ�RI�+HUH�
IRUG� FLW\� DQG�PRUH� RI� HDVWHUQ� +HUHIRUGVKLUH�� LQ�
FOXGLQJ� WKH�:RROKRSH� 'RPH�� LQWR� WKH� $EEHUOH\�
	�0DOYHUQ�+LOOV�*HRSDUN� KDV� JLYHQ� XV� QHZ� RS�
SRUWXQLWLHV� IRU� ORFDO� ILHOG� PHHWLQJV�� 7KLV� LV� WKH�
EHVW�ZD\�WR�LQWURGXFH�QHZ�PHPEHUV�WKURXJK�µ*HR
-ZDONV¶�RU�µ*HR-DPEOHV¶��DV�RIIHUHG�E\�RXU�QHLJK�
ERXULQJ� 7HPH�9DOOH\�*6��� /RQJHU� ZHHNHQG� H[�
FXUVLRQV�DUH�DOVR�SRVVLEOH�DQG�DOORZ�PHPEHUV� WR�
JHW�WR�NQRZ�HDFK�RWKHU�EHWWHU�DV�ZHOO�DV�VWXG\LQJ�
VRPH�H[FHOOHQW�DQG�ZLGH-UDQJLQJ�JHRORJ\� 
1RQH�RI� WKLV�FDQ�EH�DFKLHYHG�ZLWKRXW� WKH�HIIRUWV�
RI�RXU�KDUG-ZRUNLQJ�&RPPLWWHH�ZKR�,�ZRXOG�OLNH�
WR� WKDQN� IRU� WKHLU� YDOXHG� FRQWULEXWLRQV� RYHU� WKH�
SDVW� \HDU� ERWK� LQ� 6HFWLRQ� HYHQWV� DQG� LQ� ZKROH�
&OXE�DFWLYLWLHV��/HW�XV�PDNH������ WKH�\HDU�ZKHQ�
WKH�6HFWLRQ�WDNHV�XS�LWV�ULJKWIXO�UROH�LQ�WKH�ZKROH�
&OXE�SURJUDPPH� 

'U�3DXO�2OYHU��&KDLUPDQ 
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5HDGHUV�PD\�UHPHPEHU�DQ�DUWLFOH�LQ�WKH������LVVXH�ZKHUH�
,�GHVFULEHG�WKH�EDFNJURXQG�WR�WKH�JHRORJLFDO�VXUYH\�RI�WKH�
.QLJKWRQ� *HRORJLFDO� 0DS� �)LJ����� 7KH� VXUYH\� LV� EHLQJ�
XQGHUWDNHQ� E\� VRPH�PHPEHUV� RI� WKH�7HPH�9DOOH\�*HR�
ORJLFDO� 6RFLHW\�� (DUWK�+HULWDJH�7UXVW� DQG� WKH�:RROKRSH�
&OXE�� 7KLV� VKRUW� DUWLFOH� EULQJV� \RX� XS� WR� GDWH� ZLWK� RXU�
SURJUHVV� 
%HWZHHQ������DQG������ZH�KDYH�XQGHUWDNHQ�D�FRPSOHWH�
SULPDU\� VXUYH\�� E\� H[SRVXUH� DQG� IHDWXUH�PDSSLQJ�� 7KLV�
KDV� EHHQ� GRQH� PRVWO\� RQ� SXEOLF� DFFHVV� DUHDV� DQG�� ZLWK�
SHUPLVVLRQ��RQ�VRPH�SULYDWH�ODQG��DLGHG�E\�VXSSOHPHQWDU\�
REVHUYDWLRQV�XVLQJ�/,'$5��DLU�VXUYH\��%*6�ERUHKROH�GD�
WD��HWF��7KXV��,�KDYH�QRZ�EHHQ�DEOH�WR�LQWHUSUHW�DOO�RI�WKH�
GDWD� WR� FUHDWH� D� VHW� RI� IRXU� ��������� VFDOH�PDSV��ZLWK� D�
OLWKRORJLFDO�NH\�DQG�FURVV�VHFWLRQV��><RX�FDQ�VHH�WKHVH�RQ�
WKH�.QLJKWRQ�3URMHFW�3DJH�DW�KWWSV���ZZZ�JHR-YLOODJH�HX�@ 
:H�KDYH� WDNHQ�QRWKLQJ�IRU�JUDQWHG��(DUOLHU�UHVHDUFK�ZDV�
WDNHQ�LQWR�DFFRXQW�EXW�FKHFNHG�DQG�UHYLVHG��0XFK�RI�WKH�
DUHD� KDG� QRW� EHHQ� VXUYH\HG� EHIRUH� DQG� WKHUH� KDV� EHHQ� D�
QHHG� WR� UHFRQVLGHU� WKH� LQWHUSUHWDWLRQ� RI� IDFLHV�� ,W� KDV�

KHOSHG� WKDW� WKHUH� KDYH� EHHQ� QHZ� H[SRVXUHV� GXH� WR� YHU\�
UHFHQW�H[FDYDWLRQV��ZKLOVW�WKRVH�ROGHU�WKDQ����\HDUV�RU�VR�
KDYH�RIWHQ�GLVDSSHDUHG��+HQFH� LW�ZDV� LPSRUWDQW� WR�ZRUN�
WKURXJK�WKLV�VXUYH\�ZLWKRXW�SUHFRQFHSWLRQV�RI�WKH�DQWLFL�
SDWHG� UHVXOW�� IRU�ZH� FDQ� DOZD\V� VHH�ZKDW�ZH� DUH� WROG� WR�
ORRN�IRU� 
7KH�IRXU�PDSV�DUH�QRZ�>����@�WKH�EDVLV�RI�WHVWLQJ��VR�ZH�
DUH�UHVHDUFKLQJ�GHWDLO� WR�HQVXUH�WKDW� LQWHUSUHWDWLRQ�RQ�WKH�
PDSV� ILWV� ZLWK� ZKDW� FDQ� UHDVRQDEO\� EH� VHHQ� RQ� WKH�
JURXQG��,�KDG�LQLWLDOO\�ZRUNHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�
PRVW�UHFHQW�%*6�PDSV�WR�WKH�QRUWK�DQG�ZHVW�ZRXOG�RQO\�
UHTXLUH�PH�WR�DGMXVW�DQG�FDOLEUDWH�DJDLQVW�WKHP��+RZHYHU��
LW�LV�FOHDU�WKDW�HYHQ�KHUH�ZH�QHHG�WR�EH�YHU\�FDXWLRXV�LQ�

GHHG�� )XUWKHUPRUH� WKH� VKHHWV� WR� WKH� HDVW� >/XGORZ@� DQG�
VRXWK�>+D\�RQ�:\H@�QHHG�VLJQLILFDQW�UHYLHZ�LQ�IXWXUH�DV�
WKHUH�LV�QR�HYLGHQFH�WKDW�%*6�KDV�HYHU�DFWXDOO\�VXUYH\HG�
DOO�RI�WKRVH�� 
([DPSOHV�RI�ZKHUH�ZH�DUH�FDUU\LQJ�RXW�GHWDLOHG�UHVHDUFK�
LQFOXGH� 
7KH� :RROKRSH�8�$� JURXS� �)LJ����� ZRUNLQJ� XQGHU� WKH�
OHDGHUVKLS�RI�0RLUD�-HQNLQV��KDV�XQGHUWDNHQ�D�VHDUFK�IRU�
]RQH�IRVVLOV�RQ�WKH�1:�TXDGUDQW�RI�WKH�PDS��WR�FRYHU�LQL�
WLDOO\� WKH� ERXQGDU\� EHWZHHQ� WKH�*RUVWLDQ� DQG�+RPHULDQ�
�6LOXULDQ�� �)LJ�����7KLV� IROORZV� RQ� IURP� D� ILQG� E\�*HRII�
6WHHO�DURXQG�)URQ�*RFK�>62��������@�RI�D�&U\UWRJUDSWXV�
OXQGJUHQL�� LPSO\LQJ� D� GUDPDWLF� WKLQQLQJ� RI� VWUDWD� DW� WKH�
EDVH�RI�WKH�*RUVWLDQ�LQ�WKLV�DUHD��7KLV�GHPRQVWUDWHV�KRZ�D�
FKDQFH� REVHUYDWLRQ� FDQ� OHDG� WR� D� VLJQLILFDQW� FKDQJH� LQ�
LQWHUSUHWDWLRQ� 
:RUN�KDV�DOVR�EHHQ�FRQWLQXLQJ�WR�FODULI\�WKH�UHODWLRQVKLSV�
EHWZHHQ� D� YDULHW\� RI� IDFLHV� DW� WKH� 7HO\FKLDQ� –� 6KHLQ�
ZRRGLDQ�ERXQGDU\��6LOXULDQ��LQ�WKH�YLFLQLW\�RI�/ODQGHZL�–�
&URVVZD\V��+HUH�WKHUH�LV�D�VHULHV�RI�IDXOWV�ZKLFK�VHHP�WR�
VHSDUDWH�URFNV�RI�GLIIHUHQW�W\SHV�EXW�RI�D�VLPLODU�DJH��7KLV�
PD\�EH�DQ�DUWHIDFW�RI�FODVVLILFDWLRQ�PHWKRG�RU�D�UHDO�HQYL�
URQPHQWDO�LQGLFDWRU�� 
/LNHZLVH�� ZH� KDYH� WR� UHYLHZ� DQG� UHGHILQH� VRPH� RI� WKH�

d«��<Ä®¦«ãÊÄ�'�Ê½Ê¦®��½�D�Ö�–��Ä�çÖ��ã��Ê¥�ÖÙÊ¦Ù�ÝÝ 
E\�'U�$UWKXU�7LQJOH\ 

)LJXUH� �� � � $� SDUW� RI� WKH� :RROKRSH� WHDP� RI� JUDSWROLWH�
KXQWHV�HQMR\V�D�EUHDN�IRU�OXQFK� 

)LJXUH���� � �%URNHQ�ULSSOHV� LQ�D�PLFURELDO�PDW��7\SLFDOO\�
IRXQG�LQ�FRQGLWLRQV�RI�YHU\�ORZ�R[\JHQ�OHYHOV�DW�WKH�ZD�
WHU� -� VHGLPHQW� ERXQGDU\�� PDWV� RI� WKLV� W\SH� DUH� VRPH�
WLPHV� LQGLFDWLYH� RI� PHWKDQRJHQLF� EDFWHULDO� DFWLYLW\��
�3KRWR�E\�3DXO�%DWH� 

)LJXUH� �� � � *UDSWROLWH� IRVVLO� DQG� D� FRPSRVLWH� GUDZLQJ�
PDGH� IURP�PLFURSKRWRJUDSKV� WDNHQ�E\� -RKQ�3D\QH�—�
6DHWRJUDSWXV�WXPHVFHQV� 

)LJXUH�����7KH�DUHD�RI�WKH�.QLJKWRQ�VKHHW 
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SXEOLVKHG� GHILQLWLRQV� RI� IDFLHV�� $Q� H[DPSOH� LV� WKH� URFN�
QDPH� .QXFNODV� &DVWOH� )RUPDWLRQ� >RI� +ROODQG� PRGLILHG�
E\� &DYH@�� 7KLV� LV� UHSODFHG� E\� WKH� 5DGQRU� )RUHVW� )RU�
PDWLRQ� EHFDXVH� WKH� IDFLHV� LV� H[SRVHG� ZHOO� DURXQG� WKH�
5DGQRU�)RUHVW��DQG�FDQ�QRZ�EH�VHHQ�DV�D�G\VDHURELF�KHP�
LSHODJLWH��TXDUW]�VLOW��7KHUH�LV�DEXQGDQW�WUDFH�HYLGHQFH�RI�
VFDYHQJHU� DFWLYLW\� DQG� PLFURELDO� PDWV� �)LJ����� +HQFH�
WKHUH� DUH� YLUWXDOO\� QR� KDUG� IRVVLOV� �WKH\� KDYH� EHHQ� FRQ�
VXPHG�� ZKLOVW� WKH� SUHYLRXV� URFN� FODVVLILFDWLRQ� UHOLHG� RQ�
WKH�H[LVWHQFH�DQG�QRQ-H[LVWHQFH�RI�IRVVLOV�WR�SURYH�ERXQG�
DULHV� 
)DXOWLQJ� LV�XELTXLWRXV� DFURVV� WKH� VKHHW�� DQG�D�SUHYLRXVO\�
XQUHFRJQLVHG� IHDWXUH� LV� WKH� IUHTXHQF\� RI� QRUPDO ZLWK-�
WKUXVW�IDXOW�GXSOH[HV�ZLWK�WKH� WKUXVW�DQG�VLJQLILFDQW� IROG�
LQJ�RQ�WKH�HDVWHUQ�VLGH��)LJ�����7KH�RYHUODS�RI�IDXOWV�IURP�
WKH�0RQWJRPHU\�VKHHW�>WR�WKH�QRUWK@�GRHV�IROORZ�RQ�LQ�D�
VRXWK-ZHVWHUO\� GLUHFWLRQ��0\�ZRUNLQJ� K\SRWKHVLV� LV� WKDW�
HDFK�RI�WKH�VPDOO�YDOHV�FURVVLQJ�WKH�7HPH�LQ�WKH�YLFLQLW\�

RI�.QXFNODV�OLHV�RQ�D�IDXOW��VR�ZH�DUH�ORRNLQJ�IRU�WKH�HYL�
GHQFH�IRU�WKLV��)XUWKHUPRUH��WKHUH�DUH�DOVR�PLVPDWFKHV�RI�
URFN� FODVVLILFDWLRQ� DORQJ� WKH� QRUWKHUQ� ERXQGDU\� ZKLFK�
DOVR�DUH�LQ�WKH�SURFHVV�RI�EHLQJ�UHVROYHG� 
7KH�DUHD�DURXQG�.QLOO�:RRG�-�%XUID�%DQN�–�(YHQMREE��WR�
WKH�VRXWK�RI�3UHVWHLJQH��LV�EHLQJ�H[DPLQHG�LQ�PRUH�GHWDLO�
ZKHUH�WKH�&KXUFK�6WUHWWRQ�DQG� WKH�/HLQWKDOO�(DUOV�)DXOWV�
PHVK��:RUN�DORQJ�WKH�ZKROH�RI�WKH�&KXUFK�6WUHWWRQ�)DXOW�
WR�WKH�QRUWK�ZDV�FDUULHG�RXW�E\�-RKQ�0RVHOH\��WKXV�KH�LV�
IROORZLQJ�RQ�ZLWK�WKH�FKHFNLQJ�RI�WKH�VXUYH\��$GGLWLRQDO�
O\��ZH�KDYH�EHHQ�ZRUNLQJ�ZLWK�UHVHDUFKHUV�IURP�%LUPLQJ�
KDP�8QLYHUVLW\�WR�DVVLVW�WKHLU�ZRUN�RQ�WKH�&RDOEURRNGDOH�
0XGVWRQH� ��'RO\KLU� ��1DVK�/LPHVWRQH�HQYLURQPHQWDO� LQ�
WHUSUHWDWLRQ� 
$�JRRG�GHDO�RI� WKH�\HDU�KDV�EHHQ�WDNHQ�XS�ZLWK�WKH�FDU�
WRJUDSK\�� DVVHVVLQJ� PHWKRGV� RI� UHSURGXFWLRQ� DQG�� PRVW�
LPSRUWDQWO\��FRORXU� WHVWLQJ�� ,�KDYH�VHW�RXW� WR� WU\� WR�XVH�D�
FRORXU� VFKHPH� IRU� WKH� OLWKRORJ\�ZKLFK� UHIOHFWV� DQ� DVSHFW�
RI� WKH�QDWXUDO�FRORXU�RI� WKH� URFNV�DQG� WKH�HQYLURQPHQWDO�
LQWHUSUHWDWLRQ��7KXV��GDUN�EOXHV� DQG�SXUSOHV� DUH�XVHG� IRU�

DQR[LF�URFN��EXII�DQG�\HOORZV�IRU�VDQGVWRQHV�DQG�WKH�RE�
YLRXV� UHGGLVK� RFKUHV� RI� µ2OG� 5HG� 6DQGVWRQH¶� IRU� WKH�
3ULGROL� 
$W�WKH�WLPH�RI�ZULWLQJ�WKH�QH[W�VWHSV�ZLOO�EH�WR�UHGUDZ�WKH�
HQWLUH�PDS��DW����������VFDOH�DORQJ�ZLWK�DOO�WKH�QHFHVVDU\�
SDUDSKHUQDOLD� WR� FRPSLOH� D�PDS� LQ� WKH� VW\OH� RI� WKH�%*6�
VHULHV�� 
2QFH� WKH�SURFHVV�RI�EXLOGLQJ� WKH����������VKHHW� LV�FRP�
SOHWH�� ZH� VKDOO� IROORZ� RQ�ZLWK� D� VKHHW� H[SODQDWLRQ�ZLWK�
HQYLURQPHQWDO� LQWHUSUHWDWLRQ�� 7KH� SURFHVV� RI� SXEOLFDWLRQ�
ZLOO�WKHQ�QHHG�WR�EH�FRQVLGHUHG��:H�DUH�DOVR�IHHGLQJ�RXU�
ZRUN� WR� WKH� %*6� VXUYH\� WHDP� >OHG� E\� 5KLDQ� .HQGDO@�
ZKLFK�VWDUWHG�ZRUN�LQ�������7KHLU�HYHQWXDO�LQWHUSUHWDWLRQ�
LV�OLNHO\�WR�KDYH�WR�FRPSO\�ZLWK�H[LVWLQJ�%*6�FRQVWUDLQWV��
:H� KRSH� WKDW� WKLV� SURFHVV�ZLOO� VWLPXODWH� D� JRRG� GHDO� RI�
IROORZ-XS�UHVHDUFK��DQG�LQGHHG�,�UDWKHU�KRSH�WKDW�WKLV�VXU�
YH\� PLJKW� SHUKDSV� UH-HQHUJLVH� WKH� /XGORZ� 5HVHDUFK�
*URXS��$�JHRORJLFDO�VXUYH\�DOZD\V�WKURZV�XS�QHZ�LQIRU�
PDWLRQ�DQG�LQWULJXLQJ�REVHUYDWLRQV�ZKLFK�QRERG\�HOVH�KDV�
HYHU�VHHQ�EHIRUH��ZH�QRZ�KDYH�D�ODUJH�ERG\�RI�HYLGHQFH�
LQ�SKRWRJUDSKLF�IRUP��H�J��)LJV���DQG�����VDPSOHV�DQG�RWK�
HU� GDWD� ZKLFK� DOO� FDQ� EH� FRQVLGHUHG� IXUWKHU� DQG� UH-
LQWHUSUHWHG��7KHUH�PD\�EH�RWKHU�LQWHUSUHWDWLRQV�RI�FRXUVH��
VR�RXU�WDVN�IURP�QRZ�RQ�ZLOO�EH�WR�SURYLGH�DFFHVV�WR�WKDW�
PDWHULDO� VR� WKDW� IXWXUH� UHVHDUFKHUV� FDQ� UHYLHZ� WKH� HYL�
GHQFH�IRU�WKHPVHOYHV� 

)LJXUH�����,OOXVWUDWLRQ�RI�D�IDXOW�–�WKUXVW�GXSOH[�W\SLFDO�RI�
WKRVH�VHHQ�LQ�WKLV�DUHD��7KLV�H[DPSOH�LV�WDNHQ�IURP�WKH�
ILHOG�QRWHERRN�IRU�:D[�+DOO��62����������� 

)LJXUH�����$�VOLJKWO\�SX]]OLQJ�VHFWLRQ�-�WKLV�LPSOLHV�WXUELG�
LWH� IOXWHV�� W\SLFDO� LQ� DQR[LF� 1DQW-\VJROOHQ� 0XGVWRQHV�
DURXQG�/ODQELVWHU� >KHUH�DW�62��������@��2QH�PLJKW�EH�
WHPSWHG�WR�WDNH�WKH�XSSHU�VXUIDFH�DV�WKH�EHGGLQJ�SODQH��
,QVWHDG� LW� PXVW� EH� D� MRLQW� EXW� WKH� VXUIDFHV� DUH� QRW�
VPRRWK��6R�DUH� WKRVH� µIOXWHVµ� UHDOO\�SDFNHWV�RI� OD\HULQJ�
LQVWHDG"� 9HU\� FDUHIXO� REVHUYDWLRQ� VKRZV� WKDW� EHGGLQJ�
OD\HUV�DUH�SDUDOOHO�WR�WKH�IOXWHV���3KRWR�ZLGWK�LV�F��P� 

)LJXUH��� � �7XUELGLWH� IOXWHV� LQ�PXGVWRQH�� �7KLV� LV�DQ� LP�
SUHVVLRQ�RQ� WKH�XSSHU�EHG� � 
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,QWURGXFWLRQ 
$�VPDOO�9LFWRULDQ�JUDYHO�SLW��QRZ�FDOOHG�0DUW�
OH\�5RFN���NP�ZHVW�RI�WKH�:RUFHVWHUVKLUH�YLO�
ODJH� RI� 0DUWOH\� H[SRVHG� SDUW� RI� DQ� LQOLHU�
�ROGHU�URFNV�FRPSOHWHO\�VXUURXQGHG�E\�\RXQJ�
HU�RQHV��RI�3UHFDPEULDQ�DQG�/RZHU�3DODHR]RLF�
URFN��ZKHQ�ILUVW�UHFRUGHG�E\�5RGHULFN�0XUFKL�
VRQ� LQ� ������ 0DQ\� HPLQHQW� JHRORJLVWV� IRO�
ORZHG� KLP� WKURXJK� WKH� ��WK� DQG� ��WK� FHQWX�
ULHV�� FRPSDULQJ� DQG� FRQWUDVWLQJ� LW� ZLWK� WKH�
H[SRVXUHV� LQ� WKH�0DOYHUQ� +LOOV� WR� WKH� VRXWK��
7KH� SLW� ZDV� FRPSOHWHO\� LQ-ILOOHG� E\� WKH� ODWH�
����V�� $� FKDQFH� PHHWLQJ� LQ� ����� OHG� WR� DQ�
H[WHQVLYH� SURJUDPPH� RI� WUHQFKLQJ� EHWZHHQ�
�����DQG�������,Q�WRWDO����WUHQFKHV�DQG�VHYHU�
DO� SLWV�ZHUH� WHPSRUDULO\� H[FDYDWHG� DFURVV� WKH�
SLW�DQG�WKH�ILHOG�LQ�ZKLFK�LW�LV�ORFDWHG��)LJ����� 
7KH�JHRORJ\�RI�WKH�VLWH�FRPSULVHV�URFNV�IURP�
ILYH� JHRORJLFDO� SHULRGV�� UDQJLQJ� LQ� DJH� IURP�
WKH�/DWH�3UHFDPEULDQ� �0DOYHUQV�&RPSOH[�� WR�
WKH�7ULDVVLF��WKH�+HOVE\�6DQGVWRQH�)RUPDWLRQ��
�)LJXUH�����7KH�ORFDWLRQ�RI�WKH�ROG�SLW�LV�VKRZQ�
LQ� WKH� ORZHU� FHQWUDO� SDUW�RI�)LJXUH���EHWZHHQ�
7UHQFKHV� �� DQG� ��� $OWKRXJK� PDQ\� DXWKRUV�
KDYH�PDGH�FRPSDULVRQV�ZLWK� WKH�URFNV� IRXQG�
LQ�WKH�0DOYHUQ�+LOOV�DQG�HOVHZKHUH��FOHDU�HYL�
GHQFH�IRU�WKHVH�FRPSDULVRQV�KDV�EHHQ�ODFNLQJ�
XQWLO�WKLV�ZRUN�ZDV�XQGHUWDNHQ� 
7KH�UHVHDUFK�ZDV�D�FRPELQHG�HIIRUW�E\�SURIHV�
VLRQDO�JHRORJLVWV�DQG�DPDWHXUV�IURP�WKH�:RRO�
KRSH� 1DWXUDOLVWV¶� )LHOG� &OXE�� WKH� +HUHIRUG�
VKLUH�DQG�:RUFHVWHUVKLUH�(DUWK�+HULWDJH�7UXVW�
DQG�WKH�7HPH�9DOOH\�*HRORJ\�6RFLHW\��OHG�E\�
%LOO�%DUFOD\��%ULWLVK�*HRORJLFDO�6XUYH\���7KH�
HDUO\� SDUW� RI� WKLV� ZRUN� ZDV� GHVFULEHG� LQ� WKH�
:RROKRSH� &OXE� 7UDQVDFWLRQV� LQ� ������ 7KLV�
DUWLFOH�LV�ODUJHO\�WDNHQ�IURP�D�WDON�JLYHQ�WR�WKH�
2SHQ�8QLYHUVLW\�*HRORJLFDO� 6RFLHW\¶V� DQQXDO�
V\PSRVLXP� KHOG� LQ� :RUFHVWHU� LQ� ����� DQG�
VXEVHTXHQWO\�SXEOLVKHG�LQ�WKHLU�3URFHHGLQJV��$�
SDSHU�RQ�WKH�FRPSOH[�VWUXFWXUDO�DVSHFWV�RI�WKH�
VLWH�XQFRYHUHG�GXULQJ�WKLV�UHVHDUFK�LV�FXUUHQWO\�
LQ�SUHSDUDWLRQ� 
7KLV�DUWLFOH�FRQFHQWUDWHV�RQ�WKH�UHVXOWV�RI�H[DPLQLQJ�WKLQ�
VHFWLRQV�IURP�0DUWOH\�5RFN���$OVR�LQFOXGHG�DUH�WZR�3DO\�
QRORJLFDO� DQDO\VHV� �IRVVLO� VSRUHV�� XQGHUWDNHQ� E\� D� FRO�
OHDJXH�RI�%LOO�%DUFOD\��7KHVH�VXSSRUW�WKH�ILQGLQJV� 
7KLQ�6HFWLRQV 
7KLQ�VHFWLRQV�DUH��DV�WKHLU�QDPH�VXJJHVWV��YHU\�WKLQ�VOLFHV�
RI� URFN� FXW� IURP� VDPSOHV� DQG� JOXHG� WR� JODVV� SODWHV� WKDW�
FDQ�WKHQ�EH�VWXGLHG�XQGHU�D�SRODULVLQJ�PLFURVFRSH��5RFNV�
DUH�ODUJHO\�FRPSRVHG�RI�PLQHUDOV�ZKLFK�DOO�KDYH�VOLJKWO\�
GLIIHUHQW�RSWLFDO�SURSHUWLHV��DOORZLQJ�WKH�LGHQWLILFDWLRQ�RI�
FRPPRQ�PLQHUDOV��$�PRUH�GHWDLOHG�VWXG\�RI�WKH�PLQHUDOV�
ZLWKLQ�DQ\�URFN�DQG�WKHLU�H[DFW�FRPSRVLWLRQV�UHTXLUHV�WKH�
XVH� RI� KLJKO\� WHFKQLFDO� HTXLSPHQW� VXFK� DV� DQ� HOHFWURQ�
SUREH�� 
7KLQ�VHFWLRQV�FDQ�RQO\�EH�FXW�IURP�URFNV�WKDW�DUH�FRPSH�
WHQW�DQG�ZLOO�QRW�IDOO�DSDUW�ZKHQ�FXW�LQWR�WKLQ�VOLFHV��7KLV�

PHDQV�WKDW�RQO\�WKUHH�RI�WKH�URFN�W\SHV�IRXQG�DW�0DUWOH\�
5RFN� FRXOG� EH� VHFWLRQHG�� 7KHVH� ZHUH� RI� 3UHFDPEULDQ��
&DPEULDQ�DQG�&DUERQLIHURXV�DJH�� 
3UHFDPEULDQ�–�0DOYHUQV�&RPSOH[ 
7KH�3UHFDPEULDQ�URFNV�DUH�DOO�PHWD-LJQHRXV��WKDW�LV�LJQH�
RXV� URFNV� �VROLGLILHG� XQGHUJURXQG� IURP� D� PDJPD�� WKDW�
KDYH�EHHQ�DOWHUHG� WR�VRPH�H[WHQW�� LQ�WKLV�FDVH�ODUJHO\�E\�
PHFKDQLFDO�GHIRUPDWLRQ�ZLWK�OLWWOH�ORQJ-WHUP�WHPSHUDWXUH�
FKDQJH��VXFK�DV�GXULQJ�WKUXVWLQJ�DQG�VKHDULQJ��:KLOVW�WKH�
URFNV�ZLWKLQ�WKH�ROG�SLW�DUH�DOO�KLJKO\�DOWHUHG��WKH�LJQHRXV�
URFNV�XQFRYHUHG� LQ�7UHQFK���EHFRPH� OHVV�DOWHUHG� IXUWKHU�
DZD\� IURP� WKH� ROG� SLW�� ZLWK� FU\VWDO� VL]H� LQFUHDVLQJ� WR� D�
PD[LPXP� DW� DERXW� ��P� EHIRUH� GHFUHDVLQJ� VOLJKWO\� WR�
ZDUGV� WKH� IDXOWHG�ERXQGDU\��)RU� WKHVH� UHDVRQV�� D� VDPSOH�
WDNHQ�DW���P��05����ZDV�VHOHFWHG�IRU�GHWDLOHG�VWXG\� 
7KLV� VDPSOH� LV� D� GDUN� JUH\-SLQN-FRORXUHG�� PHGLXP-
JUDLQHG� GLRULWH� �)LJXUH� ��� FRPSULVLQJ� DQGHVLQH� SODJLR�

,ਲ਼�ਨਲ�$ਫਫ�ਨਭ�7ਧਤ�5ਮਢਪਲ 
E\�6XH�+D\ 

)LJXUH�����3ODQ�RI�WKH�WUHQFKHV�GXJ�DW�0DUWOH\�5RFN� 
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FODVH�������DYHUDJH�$Q�����DPSKLEROH��������ELRWLWH�PLFD�
������ DQG� PLQRU� TXDUW]�� R[LGHV�� ]LUFRQ� DQG� DSDWLWH�
�)LJXUH� ���� $OWHUDWLRQ�� ZKLFK� SUREDEO\� RFFXUUHG� GXULQJ�
WKH� PHWDPRUSKLVP�� LQFOXGHV� SODJLRFODVHV� WKDW� DUH� IUDF�
WXUHG�ZLWK�FRUURGHG�HQGV�DQG�YDULDEO\�DOWHUHG� WR�VHULFLWH��
7KH�DPSKLEROHV�DUH�H[WHQVLYHO\�FKORULWLVHG��VXFK�WKDW�WKH�
H[DFW� DPSKLEROH� FDQQRW� EH� LGHQWLILHG�� EXW� WKH� PLQHUDO�
JURXS� FDQ� EH� E\� LWV� FKDUDFWHULVWLFV� XQGHU� WKH� SRODULVLQJ�
PLFURVFRSH�� VL[-VLGHG�FU\VWDO�VKDSH�DQG� WKH�REWXVH�DQJOH�
EHWZHHQ� LWV� WZR� FOHDYDJHV� �VRPH� ������ WKDW� KDV� EHHQ�
KLJKOLJKWHG�E\�WKH�DOWHUDWLRQ��� 
,Q� DGGLWLRQ� WR� WKH� PDILF� YDULHWLHV�� DOWHUHG� IHOVLF� �OLJKW-
FRORXUHG��PHWD-LJQHRXV� URFN� VDPSOHV� WDNHQ� IURP� WKH� SLW�
ZHUH�DOVR�H[DPLQHG�DQG�DUH�PDUNHG�E\�WKHLU�ODFN�RI�DONDOL�
IHOGVSDU�� VXJJHVWLYH� RI� D� WRQDOLWLF� FRPSRVLWLRQ��7RJHWKHU�
ZLWK� WKH�GLRULWHV� WKH\�DSSHDU� WR�IRUP� WKH�PDMRULW\�RI� WKH�
3UHFDPEULDQ� URFNV�DW�0DUWOH\�5RFN��$�YHU\� VLPLODU�SUR�
SRUWLRQ�RI�URFN�W\SHV�KDV�EHHQ�IRXQG�LQ�WKH�QRUWKHUQ�0DO�
YHUQ�+LOOV� 
7KH�PHWD-LJQHRXV�URFNV�RI�WKH�LQOLHU�KDYH�EHHQ�YDULRXVO\�
GHVFULEHG�DV�URWWHQ�RU�EDGO\�DOWHUHG�V\HQLWH��GLRULWH�DQG�E\�
YDULRXV�PHWDPRUSKLF� WHUPV��+RZHYHU�� IHZ� HDUO\� DXWKRUV�
SURYLGHG� GHWDLOHG� PLQHUDORJ\�� PDNLQJ� FRPSDULVRQ� ZLWK�
FORVHO\�FRQVWUDLQHG�PRGHUQ�URFN� W\SHV�GLIILFXOW��$OO� ODWHU�
ZRUNHUV� KDYH� DOVR� FRUUHODWHG� WKH� PHWD-LJQHRXV� URFNV� RI�
WKH�LQOLHU�ZLWK�WKH�QRUWK�SDUW�RI�WKH�0DOYHUQV�&RPSOH[�RI�
WKH� 0DOYHUQ� +LOOV� ZKHUH� KRUQEOHQGH-EHDULQJ� DPSKLEROH�
KDV�EHHQ�IRXQG�LQ�VHYHUDO�TXDUULHV��7KH�URFNV�SUHYLRXVO\�
GHVFULEHG�ZHUH�DOO�WDNHQ�IURP�ZLWKLQ�WKH�IRUPHU�SLW��7KLV�
VWXG\� JLYHV� WKH� ILUVW� GHVFULSWLRQ� RI� D� UHODWLYHO\� XQDOWHUHG�
DPSKLEROH–EHDULQJ� GLRULWH�� DOORZLQJ� EHWWHU� FRPSDULVRQ�
ZLWK�WKH�GLRULWHV�IRXQG�LQ�WKH�0DOYHUQ�+LOOV��� 
&DPEULDQ�–�0DOYHUQ�4XDUW]LWH�)RUPDWLRQ 
+LJKO\� WHFWRQLVHG� DQG� VKDWWHUHG� TXDUW]� DUHQLWH� KDV� EHHQ�
UHSRUWHG� IURP� WKH� SLW� LWVHOI� EXW� GXULQJ� WKH� H[FDYDWLRQ� RI�
7UHQFK� ��� D� SUHYLRXVO\� XQNQRZQ� VPDOO� DUHD� RI� IUHVK�
TXDUW]� DUHQLWH� ZDV� H[SRVHG� �)LJXUH� ���� 6RPH� ��P� RI�
IUHVK�� PDVVLYH�� ODUJHO\� SDOH-FRORXUHG� XQLIRUP� VDQGVWRQH�
ZDV�H[SRVHG�LQ�WKH�WUHQFK��7KUHH�VPDOO�DUHDV��HDFK�VRPH�
��FP� ORQJ�� RI� DOWHUQDWLQJ�PLOOLPHWUH-VFDOH� SDOH-FRORXUHG�
���WR��PP��DQG�PLG-JUH\-FRORXUHG�����WR���PP��ODPLQDH�
ZHUH�DOVR�QRWHG�LQ�WKH�H[SRVXUH�� 
$�TXDUW]�DUHQLWH�LV�YHU\�PDWXUH�SXUH�VDQGVWRQH��ZLWK�RYHU�
���� TXDUW]� JUDLQV�� XVXDOO\� ZHOO-URXQGHG�� 7KH� PDVVLYH�
VDQGVWRQH�LV�D�PHGLXP-JUDLQHG�TXDUW]�DUHQLWH�FRPSULVLQJ�

PHGLXP-URXQGHG� WR� YHU\� ZHOO-URXQGHG� TXDUW]� JUDLQV�
������VRPH�ZLWK�VLOLFD�RYHUJURZWK��PLQRU����WR�����OLWKLF�
JUDLQV��URFN�IUDJPHQWV���DOWHUHG�PDILF�JUDLQV��R[LGHV�DQG�
VLOLFD� FHPHQW�� 7KHUH� DUH� WZR� W\SHV� RI� OLWKLF� JUDLQV�
�!���PP� GLDPHWHU��� ERWK� VXE-URXQGHG�� SRO\FU\VWDOOLQH�
DQG� TXDUW]� ULFK�� ,Q� RQH� JURXS�� WKH� JUDLQV� KDYH� YDULDEOH�
VWUDLJKW� H[WLQFWLRQ� ZKLOH� LQ� WKH� RWKHU� WKH� H[WLQFWLRQ� LV�
DOLJQHG�DQG�XQGXORVH��VXJJHVWLYH�RI�DQ�LJQHRXV�DQG�D�PHW�
DPRUSKLF�RULJLQ�UHVSHFWLYHO\�� 
,Q�WKH�ODPLQDWHG�VDQGVWRQH��WKH�SDOH�ODPLQDH�DUH�VLPLODU�WR�
WKH� XQLIRUP� VDQGVWRQH�� EXW� WKH� GDUNHU� OD\HUV� DUH� ODUJHO\�
FRPSRVHG� RI� ZHOO� VRUWHG� EXW� YHU\� PXFK� VPDOOHU� TXDUW]�
JUDLQV��XS�WR����PP�LQ�GLDPHWHU���1R�OLWKLF�JUDLQV�DUH�SUH�
VHQW�LQ�HLWKHU�OD\HU� 

$FULWDUFKV�DUH�KROORZ��RUJDQLF-ZDOOHG�PLFURIRVVLOV��7KH\�
DUH�RQH�RI�WKH�ROGHVW�JURXSV�RI�IRVVLOV�DQG�DUH�EHOLHYHG�WR�
UHSUHVHQW� F\VWLF� VWDJHV� LQ� WKH� OLIH�F\FOH�RI�PDULQH�SODQN�
WRQLF� DOJDH��$� VDPSOH� �%*6� 6DPSOH�03$� ������� IURP�
7UHQFK���\LHOGHG�D�VLQJOH�VSHFLPHQ�RI�D�SRVVLEOH�DFULWDUFK�
DWWULEXWHG� WR� /RSKRVSKDHULGLXP"� VS�� 7KLV� LV� D� ORQJ-
UDQJLQJ�JHQXV�QRW�GLDJQRVWLF�RI�DJH��EXW�LW�LV�PRUH�SUHYD�
OHQW�LQ�(DUO\�&DPEULDQ�DVVHPEODJHV�WKDQ�LQ�(DUO\�2UGRYL�
FLDQ�� ZKLFK� VXSSRUWV� WKH� FRUUHODWLRQ� ZLWK� WKH� 0DOYHUQ�
4XDUW]LWH�)RUPDWLRQ� 
7KH� &DPEULDQ� 0DOYHUQ� 4XDUW]LWH� LQ� WKH� 0DOYHUQ� +LOOV�
FRQWDLQV�ODUJH�DPRXQWV�RI�YHU\�URXQGHG��DOPRVW�VSKHULFDO�

)LJXUH��� � �'LRULWH� IURP� WKH�3UHFDPEULDQ�0DOYHUQV�&RP�
SOH[� 

)LJXUH� �� � � 3KRWRPLFURJUDSK� RI� D� GLRULWH� IURP� WKH� 0DO�
YHUQV�&RPSOH[��6DPSOH�05����$�-�DPSKLEROH��%�–�ELR�
WLWH��7KH�UHVW�RI�WKH�LPDJH�LV�FRPSRVHG�RI�DOWHUHG�SODJLR�
FODVH�DQG�ODUJHO\�FXELF�LURQ�R[LGHV� 

)LJXUH������([SRVXUH�RI�0DOYHUQ�4XDUW]LWH�LQ�7UHQFK���� 
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JUDLQV�RI�FOHDU�TXDUW]�RI�TXLWH�XQLIRUP�GLDPHWHU�DQG�SRO\�
FU\VWDOOLQH�� TXDUW]-ULFK� LJQHRXV� DQG� PHWDPRUSKLF� OLWKLF�
JUDLQV��6LPLODUO\�ODPLQDWHG�TXDUW]LWH�KDV�DOVR�EHHQ�IRXQG�
QHDU�*XOOHW�4XDUU\�LQ�WKH�0DOYHUQ�+LOOV��ZKLOVW�WKH�2UGR�
YLFLDQ�/LFNH\�4XDUW]LWH� LV�FRPSRVLWLRQDOO\�PRUH�YDULDEOH�
�TXDUW]�DUHQLWH� WR� OLWKLF�DUHQLWH��DQG� WKH�TXDUW]�JUDLQV�DUH�
QRW�VR�ZHOO�URXQGHG��� 
7KH�ZRUN�DW�0DUWOH\�KDV�DOORZHG� WKH� ILUVW�GHVFULSWLRQ�RI�
IUHVK�TXDUW]�DUHQLWH�DQG�WKH�FROOHFWLRQ�RI�D�VDPSOH�IRU�SDO�
\QRORJ\�� %RWK� WKH� SHWURJUDSK\� DQG� WKH� SDO\QRORJ\� YHU\�
VWURQJO\� VXSSRUW� FRUUHODWLRQ� ZLWK� WKH� 0DOYHUQ� 4XDUW]LWH�
UDWKHU�WKDQ�WKH�/LFNH\�4XDUW]LWH� 
&DUERQLIHURXV��-�+DOHVRZHQ�)RUPDWLRQ� 
7KH�&DUERQLIHURXV� URFNV�DW�0DUWOH\�5RFN�ZHUH� IRUPHUO\�
UHIHUUHG�WR�DV�WKH�+LJKOH\�%HGV��7KH\�DUH�FRUUHODWHG�ZLWK�
WKH� +DOHVRZHQ� )RUPDWLRQ� RI� WKH� 0LGODQGV�� ZKLFK� LV� RI�
/DWH�&DUERQLIHURXV��$VWXULDQ��DJH��7KH�+DOHVRZHQ�6DQG�
VWRQH� LQ� WXUQ�KDV�EHHQ�FRUUHODWHG�ZLWK� WKH�3HQQDQW� VDQG�
VWRQHV� RI� WKH� 6RXWK� :DOHV� &RDOILHOG�� %RWK� VDQGVWRQHV�
ZHUH�GHULYHG�IURP�WKH�&RUQXELDQ�–�$UPRULFDQ�KLJKODQGV�
WR� WKH� VRXWK��7KLV�ZRUN�KDV�DOORZHG�ERWK� WKH� ILUVW�SHWUR�
JUDSKLF�GHVFULSWLRQ�DQG�SDO\QRORJ\�DQDO\VLV�RI�WKH�+DOHV�
RZHQ�6DQGVWRQH�DW�0DUWOH\�5RFN�� 
7KH� +DOHVRZHQ� )RUPDWLRQ� DW� 0DUWOH\� 5RFN� FRPSULVHV�
PXOWL-FRORXUHG� PXGURFNV� LQWHUEHGGHG� ZLWK� KDUG�� ILQH-
JUDLQHG��JUHHQ�DQG�JUH\�WDEXODU�VDQGVWRQHV��7KH�PXGURFNV�
DUH� SDOH� JUH\�� SDOH� JUHHQ-JUH\�� RUDQJH�� GDUN� JUH\� DQG�
EODFN�� WKH�GDUNHU� OLWKRORJLHV�EHLQJ�FRDO-ULFK��7KH�FRORXU-
EDQGLQJ� UHIOHFWV� GLIIHULQJ� R[LGDWLRQ� VWDWHV� RI� WKH�
PXGURFNV�� 7KH� VDQGVWRQHV� DUH� JUH\� FRORXUHG� DQG� ILQH�
JUDLQHG��0XFK�RI�WKH�+DOHVRZHQ�)RUPDWLRQ�DW�0DUWOH\�LV�
QRZ� XQFRQVROLGDWHG�� L�H�� LW� KDV� ORVW� WKH� FHPHQW� WKDW� ZDV�
KROGLQJ� WKH� FRQVWLWXHQW� JUDLQV� WRJHWKHU�� ,W� LV� PRVW� OLNHO\�
WKDW�WKLV�RFFXUUHG�GXULQJ�WKH�WKUXVWLQJ�WKDW�DOVR�DOWHUHG�WKH�
3UHFDPEULDQ�DQG�&DPEULDQ�URFNV�DW�0DUWOH\�5RFN��%ORFNV�
RI�WKH�VDQGVWRQH�ZHUH�IRXQG�LQ�VLWX�GXULQJ�WKH�WUHQFKLQJ� 
$� WKLQ� VHFWLRQ� ZDV� FXW� IURP� D� UHSUHVHQWDWLYH� VDQGVWRQH�
EORFN��05�����WDNHQ�IURP�7UHQFK�����,W�LV�D�PHGLXP-JUH\�
FRORXUHG�� YHU\� ILQH-JUDLQHG�� DUNRVLF� DUHQLWH� FRPSULVLQJ�
TXDUW]� ���� WR� ������ FKORULWLVHG� PDILF� PLQHUDO�V�� ���� WR�
�����DQG�ROLJRFODVH�SODJLRFODVH�IHOGVSDU������ZLWK�PLQRU�
PXVFRYLWH� PLFD� DQG� R[LGHV� �)LJXUH� ���� 7KH� PDWUL[�
�DSSUR[������LV� ORFDOO\�LURQ-VWDLQHG��7H[WXUDOO\�WKH�VDQG�
VWRQH� LV� LPPDWXUH�� WKH� TXDUW]� JUDLQV� DUH� VXE-URXQGHG� WR�
DQJXODU�DQG�VRPH�KDYH�VLOLFD�RYHUJURZWKV��7KH�ROLJRFODVH�
IHOGVSDUV� DUH� ODUJHO\�ZHOO� VKDSHG� DQG� IUHVK��7KH�PXVFR�
YLWH�IODNHV�DUH�EHQW�DURXQG�WKH�VXUURXQGLQJ�JUDLQV�DQG�DUH�
SDUWLDOO\� FKORULWLVHG�� 7KH�PDILF� JUDLQV� DUH� XQLGHQWLILDEOH�
EHFDXVH� RI� WKHLU� H[WHQVLYH� DOWHUDWLRQ� DQG� YHU\� VPDOO� VL]H�

EXW�PD\�ZHOO� UHSUHVHQW�DOWHUHG� OLWKLF� JUDLQV� WKDW� DUH�YHU\�
FRPPRQ�LQ�WKH�+DOHVRZHQ�)RUPDWLRQ�� 
3DO\QRORJLFDO�DQDO\VLV�RI�D�GDUN�JUH\�FOD\�IURP�7UHQFK���
�%*6�6DPSOH�03$��������\LHOGHG�D�SDO\QRORJLFDO� UHVL�
GXH� FRPSULVLQJ� ODUJH� DQG� QXPHURXV� RSDTXH� IUDJPHQWV�
DQG�VFDUFH�PLRVSRUHV� )LYH�GHILQLWH�DQG�WZR�SRVVLEOH�PLR�
VSRUH� VSHFLPHQV� ZHUH� UHFRUGHG� � 3UHVHUYDWLRQ� LV� IDLU� WR�
JRRG�DQG�DOO� WKH�VSHFLPHQV�DUH�VPDOO�DQG�UHODWLYHO\�VLP�
SOH� �2QH�VSHFLPHQ�LV�LGHQWLILHG�DV�/\FRVSRUD��SUREDEO\�/��
SXVLOOD� �7KLV�VSHFLHV�LV�QRW�SDUWLFXODUO\�GLDJQRVWLF�RI�DJH�
DV�LW�UDQJHV�IURP�WKH�0LVVLVVLSSLDQ�LQWR�WKH�3HUPLDQ�EXW�LV�
FRQVLVWHQW�ZLWK�D�&DUERQLIHURXV�DJH�� 
$FNQRZOHGJHPHQWV�DQG�)XUWKHU�,QIRUPDWLRQ 
0XFK�RI�WKH�WUHQFKLQJ�DW�0DUWOH\�5RFN�ZDV�IXQGHG�E\�WKH�(X�
URSHDQ�/($'(5�SURJUDPPH���*UDWHIXO�WKDQNV�DUH�GXH�WR�-RKQ�
1LFNOLQ� IRU�RUJDQLVLQJ� WKH�����-����� WUHQFKLQJ��DOVR� WR�(OOLRW�
&DUWHU�IRU�KLV�DVVLVWDQFH�ZLWK�WKH�SHWURJUDSK\��7KH�VLWH�RZQHUV�
+HOHQ�DQG�5RE�7D\ORU�DQG�IDUPHU�5LFKDUG�%UD\�DUH�WKDQNHG�IRU�
WKHLU�ZLOOLQJ�FRRSHUDWLRQ��3XEOLF�DFFHVV�WR�WKH�VLWH�ZLOO�EH�DYDLO�
DEOH�XQWLO�WKH�HQG�RI������EXW�SDUWLHV�RI�RYHU����SHRSOH�VKRXOG�
ERRN� LQ� DGYDQFH� E\� FRQWDFWLQJ� WKH� ODQGRZQHUV� DW� &RE�+RXVH�
)LVKHULHV��� 
)XUWKHU� LQIRUPDWLRQ�FDQ�EH� IRXQG� LQ� WKH� IROORZLQJ�SDSHUV�DQG�
WKH�UHIHUHQFHV�WKHUHLQ�� 
%DUFOD\��:�-��HW�DO�� �������7KH�3UHFDPEULDQ� LQOLHU�DW�0DUWOH\��
:RUFHVWHUVKLUH�� 0DUWOH\� 5RFN� UHGLVFRYHUHG�� 7UDQVDFWLRQV� RI�
WKH�:RROKRSH�1DWXUDOLVWV¶�)LHOG�&OXE��9RO�������-��� 
%DUFOD\��:�-�� HW� DO�� � ������0DUWOH\�5RFN��:RUFHVWHUVKLUH�–� D�
9LFWRULDQ�JHP�XQHDUWKHG��3URFHHGLQJV�RI� WKH�2SHQ�8QLYHUVLW\�
*HRORJLFDO�6RFLHW\��9RO������-�� 

$ਭਭ਴ਠਫ�0ਤਤਲ਼ਨਭਦ 
0(0%(56�DUH�DVNHG�WR�DFFHSW�WKLV�DV�QRWLILFDWLRQ�RI�WKH�*HRORJ\�6HFWLRQ�$0�WR�EH�KHOG�RQ�)ULGD\���VW�)HEUXDU\�
�����VWDUWLQJ�DW������IRU�����SP�DW�WKH�%XQFK�RI�&DUURWV�,QQ��+DPSWRQ�%LVKRS��7KH�RIILFLDOV�DQG�FRPPLWWHH�IRU�WKH�
FRPLQJ�\HDU�ZLOO�EH�HOHFWHG��'LQQHU�ZLOO�IROORZ�WKH�$*0�DW�����SP�� 

0ਤਤਲ਼ਨਭਦ�9ਤਭ਴ਤ 
7+(� UHJXODU� LQGRRU�PHHWLQJV�RI� WKH�*HRORJ\� VHFWLRQ�ZLOO� EH�KHOG� LQ� WKH�:RROKRSH� URRP� LQ�+HUHIRUG�/LEUDU\� LQ�
%URDG�6W���+HUHIRUG�7KH�PHHWLQJV�ZLOO�RSHQ�DW������ZLWK�WDONV�VWDUWLQJ�DW������DQG�HQGLQJ�EHIRUH������ 

�$ਭਭ਴ਠਫ�6਴ਡਲਢ਱ਨਯਲ਼ਨਮਭ 
5($'(56�DUH�UHPLQGHG�WKDW�WKH�DQQXDO�VXEVFULSWLRQ�WR�:1)&�LV�SD\DEOH�RQ��VW�-DQXDU\� 

)LJXUH� �� � � �3KRWRPLFURJUDSK�RI�DQ�DUNRVLF�DUHQLWH� IURP�
WKH�+DOHVRZHQ�)RUPDWLRQ��6DPSOH�05����4�–�JURXSV�RI�
TXDUW]� JUDLQV�� 3�–� D� SODJLRFODVH�� 0� –� PXVFRYLWHV�� $� –�
DOWHUHG�PDILF�JUDLQV� 



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

 

7 +(� :(/6+� %25'(5/$1'6� KDYH� ORQJ� EHHQ�
NQRZQ� DV� D� JUHDW� SODFH� WR� VWXG\� JHRORJ\� DQG� DV� D�

SODFH� WR� ILQG� IRVVLOV�� ,QGHHG�� VLQFH� WKH� IRXQGLQJ� RI� WKH�
HDUOLHVW�8.�PXVHXPV��WKHLU�FROOHFWLRQV�KDYH�RIWHQ�LQFOXG�
HG� PDWHULDO� IURP� WKH� UHJLRQ�� *LYHQ� /XGORZ�0XVHXP¶V�
SUR[LPLW\� WR�WKH�ERUGHU�RI�6KURSVKLUH�DQG�+HUHIRUGVKLUH�
LW�LV�QR�VXUSULVH�WKDW�VSHFLPHQV�IURP�VRPH�FODVVLF�ORFDOL�
WLHV�LQ�ERWK�FRXQWLHV�KDYH�EHHQ�FROOHFWHG� 
 
7KH�+LVWRU\�RI�/XGORZ¶V�FROOHFWLRQV 
,Q�������D�KDQGIXO�RI�/XGORZ�UHVLGHQWV�PHW�ZLWK� WKH�LQ�
WHQWLRQ�RI�IRUPLQJ�D�1DWXUDO�+LVWRU\�6RFLHW\��2QH�RI�WKHLU�
FKLHI� DLPV�ZDV� WR� HVWDEOLVK� D�PXVHXP� LQ� WKH� WRZQ��7KH�
VWLPXOXV� SUREDEO\� FDPH� IURP� WKH� IRUPDWLRQ� LQ�$SULO� RI�
WKDW� \HDU� RI� WKH�:RUFHVWHU�1DWXUDO�+LVWRU\�6RFLHW\�� DQG�
LWV� RZQ�SODQV� IRU� D�PXVHXP�� WRJHWKHU�ZLWK� WKH� IUHTXHQW�
YLVLWV�DQG�RQJRLQJ�UHVHDUFK�LQWR�WKH�VWUDWD�RI�WKH�DUHD�E\�
5RGHULFN�0XUFKLVRQ� 
%\������/XGORZ�0XVHXP�ZDV�VHW�XS�LQ�D�URRP�RYHU�RXW�
EXLOGLQJV�DW�'LQKDP�DQG�DW� LWV�KHDUW�ZHUH�FROOHFWLRQV�RI�
*HRORJ\�� %\� ����� WKH� 0XVHXP� KDG� PRYHG� WR� ODUJHU�
SUHPLVHV�DQG�DJDLQ� LQ������� WR�D�SXUSRVH-EXLOW�0XVHXP�
LQ�0LOO�6WUHHW��ZKLFK�VWLOO�VWDQGV��'RQDWLRQV�E\� WKH�5HY��
7KRPDV� /HZLV�� ZKR� KDG� KHOSHG� 0XUFKLVRQ� LQ� KLV� UH�
VHDUFK�LQWR�WKH�URFNV�DURXQG�$\PHVWUH\��KHOSHG�WR�ILOO�WKH�
JDSV�LQ�WKH�GLVSOD\V�DQG�WKH�FROOHFWLRQV�ZHUH�LQFUHDVLQJO\�
UHFRJQLVHG�DV�KDYLQJ�VFLHQWLILF�YDOXH��7KURXJK�WKH� ODWWHU�
KDOI�RI�WKH�����V�WKH�0XVHXP�DQG�LWV�FROOHFWLRQV�FRQWLQ�
XHG� WR� LPSURYH��&DWDORJXHV�RI� WKH�FROOHFWLRQV�ZHUH�SUR�
GXFHG��DQG�WKH\�EHJDQ�DWWUDFWLQJ�VWXG\�E\�UHVHDUFKHUV�DQG�
JHRORJLVWV�IURP�DOO�RYHU�WKH�FRXQWU\�� 

)URP�������ZKLOVW�WKH�0XVHXP¶V�UHSXWDWLRQ�IRU�LWV�6LOXUL�
DQ�IRVVLOV�FRQWLQXHG�WR�DWWUDFW� LQWHUHVW�� WKH�6RFLHW\¶V�IRU�
WXQHV� FKDQJHG�� 7KH� PLQXWHV� RI� WKH� JURXS� UHFRUG� PDQ\�
SRVVLEOH� UHDVRQV�� LQFOXGLQJ� WKH� GHDWK� RI� LWV� VXEVFULEHUV��
HFRQRPLF�KDUGVKLS��ZDU��DQG�HYHQ�WKH�ZHDWKHU��:KDWHYHU�
WKH�UHDVRQV��E\������WKHUH�ZHUH�RQO\�D�KDQGIXO�RI�PHP�
EHUV� OHIW�� ,Q� D� ELG� WR� VDYH� WKH� FROOHFWLRQV�� WKH� JURXS�RI�
IHUHG� WKH�FRQWHQWV�RI� WKH�0XVHXP� WR�6KURSVKLUH�&RXQW\�

&RXQFLO�� ZKR� WRRN� RYHU� LQ� ������ DQG� LQ� ����� /XGORZ�
1DWXUDO� +LVWRU\� 6RFLHW\� GLVEDQGHG�� 2YHU� WKH� QH[W� IHZ�
\HDUV�� WKH�0XVHXP�ZDV� UXQ�E\� LQGLYLGXDOV�ZKR� VKRZHG�
OHVV� LQWHUHVW� LQ� WKH� FROOHFWLRQV� DQG� RQ� WKH� DGYLFH� RI� WKH�
%ULWLVK�0XVHXP��PDQ\�ZHUH� WUDQVIHUUHG� WR�RWKHU� LQVWLWX�
WLRQV��$�OLVW�RI�DURXQG�VHYHQW\�RI�WKH�PRVW�LPSRUWDQW�JHR�
ORJLFDO� VSHFLPHQV� VKRZV� WKH\� ZHUH� VHQW� WR� WKH� %ULWLVK�
0XVHXP�LWVHOI��� 
,Q�������-RKQ�1RUWRQ�ZKR�KDG�EHHQ�LQWHUHVWHG�LQ�WKH�JH�
RORJ\�VLQFH�KH�ZDV�D�ER\��EHFDPH�WKH�ILUVW�SDLG�&XUDWRU�
DW� /XGORZ�� ,W� ZDV� ZLWK� KLV� SDVVLRQ� WKDW� WKH� JHRORJLFDO�
FROOHFWLRQ�� ZLWK� HPSKDVLV� RQ� WKH� ORFDO� 6LOXULDQ� URFNV�
JUHZ� UDSLGO\��2QFH� DJDLQ� LW� EHJDQ� WR� JDLQ� QDWLRQDO� DQG�
LQWHUQDWLRQDO�LQWHUHVW�� 
 
7KH�)RVVLOV�LQ�6KURSVKLUH�SURMHFW 
,Q�������WKH�VLJQLILFDQFH�RI�WKH�JHRORJ\�ZDV�NH\�WR�7KH�
)ULHQGV�RI�/XGORZ�0XVHXP�VHFXULQJ�IXQGLQJ�WR�EHJLQ�D�
QHZ�SURMHFW��)RVVLOV�LQ�6KURSVKLUH��),6+��VHW�RXW�WR�GLJLW�
LVH�� FDWDORJXH� DQG�PDNH� DYDLODEOH� RQ-OLQH�� WKH�PRVW� LP�
SRUWDQW� VSHFLPHQV� QRZ� KHOG� E\� 6KURSVKLUH�0XVHXPV� DW�
LWV�&ROOHFWLRQV�&HQWUH�LQ�/XGORZ��5XQ�E\�D�VPDOO�WHDP�RI�
JHRORJLVWV�DQG�VXSSRUWHG�E\�DQ� LQYDOXDEOH�JURXS�RI�YRO�
XQWHHUV��WKH�SURMHFW¶V�PDLQ�JRDO�LV�WR�HQVXUH�DQ\RQH�ZLWK�
DQ�LQWHUHVW�LQ�JHRORJ\�LV�EHWWHU�DEOH�WR�DFFHVV�WKLV�PDWHUL�
DO� 
:RUN�EHJDQ�E\�H[DPLQLQJ� WKH�FROOHFWLRQV��:LWK�DQ�HVWL�
PDWHG�������VSHFLPHQV��XQGHUWDNLQJ�D�IXOO�LQYHQWRU\�ZDV�
TXLWH�WLPH�FRQVXPLQJ��+RZHYHU��E\�GRLQJ�D�VSHFLPHQ�E\�
VSHFLPHQ�FKHFN��LQIRUPDWLRQ�IURP�REMHFW�ODEHOV�ZDV�UHF�
RUGHG�DQG�LW�KHOSHG�WR�LGHQWLI\�WKH�PRVW�LPSRUWDQW�REMHFWV�
WR�FRQFHQWUDWH�RQ�IRU�GLJLWLVDWLRQ�DQG�UHVHDUFK�� 
,QLWLDOO\��ZH�VHOHFWHG�REMHFWV�EDVHG�RQ�WKH�IROORZLQJ�FUL�
WHULD�� 

· 0DWHULDO�UHJDUGHG�DV�VFLHQWLILFDOO\�LPSRUWDQW�VXFK�DV�
WKRVH�VSHFLPHQV�ILJXUHG�LQ�VFLHQWLILF�MRXUQDOV� 

· 6SHFLPHQV� WKDW� VKRZ� WKH�YDULHW\�RI�D� VSHFLHV�RU� OL�
WKRORJ\�RU�WKH�EHVW�H[DPSOHV�RI�WKHLU�W\SH� 

· 2EMHFWV�IURP�VSHFLILF�ORFDOLWLHV�� 

· 2EMHFWV�FROOHFWHG�E\�QRWDEOH�SHRSOH� 
([SHUWV�ZHUH�DOVR�EURXJKW�LQ�WR�FKHFN�IRU�XQXVXDO�VSHFL�
PHQV� DQG� WR� XSGDWH� LGHQWLILFDWLRQV��$� VHULHV� RI� SXEOLFD�
WLRQV�RQ�WKH�FROOHFWRUV�DQG�FROOHFWLRQV�ZHUH�SURGXFHG�DQG�
VHYHUDO� PRUH� DFDGHPLF� SDSHUV� DUH� FXUUHQWO\� EHLQJ� ZULW�
WHQ� 
7KH� WHDP� LQLWLDOO\� WULHG� RXW� D� UDQJH� RI� HTXLSPHQW� DQG�
WHFKQLTXHV�IRU�GLJLWLVDWLRQ��7KLV�LQFOXGHG�PHHWLQJ�ZLWK�D�
YLGHR�JDPH�GHVLJQHU�WR�ORRN�DW�WHFKQRORJ\�XVHG�LQ�;ER[�
YLGHR�JDPHV�DV�ZHOO�DV�D�GHGLFDWHG�ODVHU�VFDQQHU�XVHG�E\�
UHVHDUFKHUV�DW�%LUPLQJKDP�8QLYHUVLW\�� � ,Q� WKH�HQG�KRZ�
HYHU��KLJK�UHVROXWLRQ�SKRWRJUDSK\�ZLWK�GLJLWDO�6/5�FDP�
HUDV� \LHOGHG� WKH� EHVW� UHVXOWV� DQG�PRGHUQ� VRIWZDUH� HYHQ�
DOORZV� WKHVH� LPDJHV� WR� EH� SXOOHG� WRJHWKHU� WR� FUHDWH� �'�
PRGHOV�RI�WKH�PRVW�LQWHUHVWLQJ�VSHFLPHQV�� 
:H�ZHUH�DOVR�OXFN\�WR�EH�VXSSRUWHG�E\�WKH�1DWXUDO�+LVWR�
U\�0XVHXP� LQ� /RQGRQ�� ZKR� NLQGO\� RIIHUHG� WR� KRVW� WKH�

)ਮਲਲਨਫਲ�ਨਭ�6ਧ਱ਮਯਲਧਨ਱ਤ�«��ਠਭਣ�+ਤ਱ਤਥਮ਱ਣਲਧਨ਱ਤ� 
E\�'DQLHO�/RFNHWW 

)LJ�����/XGORZ�0XVHXP�LQ����� 
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 LPDJHV� DQG� WKH� GDWD� WKDW� WKH� SURMHFW� ZDV� SURGXFLQJ� RQ�
WKHLU� SXEOLFO\� DFFHVVLEOH� ZHEVLWH�� ZKLOVW� �'� PRGHOV� RI�
NH\�REMHFWV�DSSHDU�RQ�6NHWFKIDE��D�ZHEVLWH� LQFUHDVLQJO\�
XVHG�E\�PXVHXPV�WR�VKRZ�WKHLU�FROOHFWLRQV��)LJ���� 

'LVFRYHULHV 
)URP� WKH� EHJLQQLQJ�� ZH� KRSHG� WKDW� ZH� ZRXOG� GLVFRYHU�
WKLQJV�WKDW�ZH�GLGQ¶W�DOUHDG\�NQRZ��3HUKDSV�QHZ�VSHFLHV�
RI� IRVVLO�ZRXOG�EH�IRXQG�DPRQJ� WKH� WKRXVDQGV�RI�VSHFL�
PHQV"�$V� WKH�SURMHFW�SURJUHVVHG��ZH� OHDUQW�D�JUHDW�GHDO��
$�ORYHO\�H[DPSOH�LV�D�IRVVLO�VRPH�RI�RXU�H[SHUWV�VSRWWHG�
ZKHQ� ZH� ORRNHG� DW� WKH� PDWHULDO� IURP� WKH� /HLQWZDUGLQH�
DUHD�� ,W�DSSHDUHG�WR�EH�WKH�UHPDLQV�RI�D�WULORELWH��)LJ�����

8VXDOO\�� WKH� KDUG� FDUDSDFH� RI� WKHVH� LQYHUWHEUDWHV� LV� DOO�
WKDW�LV�IRVVLOLVHG��DQG�WKRVH�DUH�TXLWH�FRPPRQ��+RZHYHU��
LQ� WKLV�FDVH�ZH�KDG� WKH�LPSUHVVLRQ�RI�WKH�OHJV�DQG�RWKHU�
VRIW� SDUWV� IURP� WKH� XQGHUVLGH� RI� WKH� DQLPDO�� ZKLFK� LV�
VRPHWKLQJ�SUHYLRXVO\�XQNQRZQ�IURP� WKHVH� URFNV��2ULJL�
QDOO\� FROOHFWHG� LQ� ����� IURP� WKH�0RFNWUHH� DUHD�� LW� KDG�
VWLOO� VDW� XQQRWLFHG� IRU�\HDUV� DPRQJ�D� FROOHFWLRQ�RI�RWKHU�
IRVVLOV� IURP� WKH� DUHD�� ,Q� WKH���WK� FHQWXU\�� H[TXLVLWH� VWDU�
ILVK� ZHUH� GLVFRYHUHG� LQ� WKHVH� URFNV� DQG� WKH� FROOHFWLRQ�
LQFOXGHV�VHYHUDO�RI�WKHP�ZKLFK�ZHUH�DOVR�KLJK�RQ�WKH�OLVW�
WR� GLJLWLVH� �)LJ�����$V� IRU� QHZ� VSHFLHV�� RXU� H[SHUWV� DOVR�
IRXQG�ZKDW�PD\�WXUQ�RXW�WR�EH�D�QHZ�VSHFLHV�RI�JUDSWROLWH�
�)LJ����� WKLV� WLPH� IURP� URFNV� RYHU� WKH� ERUGHU� LQ�:DOHV��
EXW� WKDW�ZLOO� UHTXLUH�D� OLWWOH�PRUH� UHVHDUFK�DQG�ZH�DZDLW�
WKHLU�UHVXOWV� 

2QH�RI� WKH�TXHVWLRQV�ZH�DOVR�ZLVKHG� WR�DQVZHU� LV��ZKDW�
KDSSHQHG�WR�WKH�RULJLQDO�/XGORZ�FROOHFWLRQ"�,Q�������WKH�
WHDP�YLVLWHG�WKH�1DWXUDO�+LVWRU\�0XVHXP�WR�ORRN�IRU�WKH�
VHYHQW\� RU� VR� /XGORZ� IRVVLOV� ZKLFK� ZH� DOUHDG\� NQHZ�
ZHUH� VHQW� WKHUH� LQ� ������ 7KH� GLVWLQFWLYH� ODEHOV� XVHG� E\�
/XGORZ¶V� FXUDWRUV� PDGH� WKHP� HDV\� WR� VSRW� EXW�� RQ� RXU�
YLVLW�� ZH�ZHUH� GHOLJKWHG� WR� ILQG�PDQ\�PRUH� VSHFLPHQV���
,Q� GRLQJ� D� ELW�PRUH� UHVHDUFK� LW� VHHPV� WKDW� DOPRVW� DOO� RI�

/XGORZ¶V�RULJLQDO�FROOHFWLRQ�ZDV�LQ�IDFW�VROG�RII�E\�
WKH�&RXQFLO� LQ�������$Q� LQYHQWRU\�RI� WKH�FROOHFWLRQ�
PDGH� LQ������ OLVWHG�DURXQG������VSHFLPHQV��ZKLFK�
IRUPHG� WKH� EDVLV� RI� WKH� 1DWXUDO� +LVWRU\� 0XVHXPV�
SXUFKDVH� DQG� LQFOXGHV� VRPH� RI� WKH� PRVW� LPSRUWDQW�
W\SH� PDWHULDO� FROOHFWHG� IURP� 6KURSVKLUH� DQG� +HUH�
IRUGVKLUH�GXULQJ�WKH���WK�&HQWXU\��7KLV�UH-GLVFRYHU\��
LQ�D�ZD\��KLJKOLJKWV�WKH�LPSRUWDQFH�RI�D�SURMHFW�OLNH�
WKLV�� 7KH� XQFHUWDLQ� IXWXUH� RI� PXVHXPV� LQ� WKH� 8.�
PHDQV� LW� LV�PRUH� LPSRUWDQW� QRZ� WKDQ� HYHU� WR� NQRZ�
ZKDW� ZH� KDYH� LQ� RXU� PXVHXPV� DQG� WR� FDSWXUH� DV�
PXFK�LQIRUPDWLRQ�DV�ZH�FDQ��LQ�FDVH�IXWXUH�ILQDQFLDO�
RU�SROLWLFDO�GHFLVLRQV�PHDQ�WKDW�LW�LV�ORVW� 
&HUWDLQO\��DV�D�UHVXOW�RI�WKLV�SURMHFW�ZH�KDYH�D�PXFK�
EHWWHU�XQGHUVWDQGLQJ�RI�ZKDW� LV� LQ�6KURSVKLUH¶V�FRO�
OHFWLRQ�DQG�KRZ�LW� UHODWHV�WR�RWKHU�FROOHFWLRQV� LQ� WKH�

)LJ�����/DSZRUWKXUD�PLOWRQL��D�6LOXULDQ�VWDUILVK�IURP�WKH�
&KXUFK�+LOO�DUHD�QHDU�/HLQWZDUGLQH 

)LJ�����3URMHFW�YROXQWHHUV�ZRUNLQJ�RQ�GLJLWDO�LPDJHV�WR�
SURGXFH��'�PRGHOV�RQOLQH� 

)LJ�����$UWKURSRG��ZLWK�SUHVHUYHG�OLPEV��D�UDULW\�IURP�
0RFNWUHH� 

)LJ�����3RVVLEO\�D�QHZ�VSHFLHV�RI�JUDSWROLWH�GLVFRY�
HUHG�LQ�WKH�/XGORZ�FROOHFWLRQ� 
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8.��:H�DUH�QRZ�DEOH�WR�VKDUH�VRPH�RI�WKLV�LQIRUPDWLRQ��
DQG� E\� WKH� WLPH� WKH� SURMHFW� FRQFOXGHV� HDUO\� QH[W� \HDU��
RYHU� ����� KLJK� UHVROXWLRQ� LPDJHV� RI� VRPH� RI� WKH�PRVW�
LQWHUHVWLQJ�DQG�LPSRUWDQW�VSHFLPHQV�ZLOO�EH�DYDLODEOH�RQ-
OLQH��ZLWK�RYHU�D�KXQGUHG�RI�WKHVH�DFFHVVLEOH�DV��'�PRG�
HOV� 
<RX�FDQ�ILQG�RXW�DERXW�WKH�SURMHFW��VHH�REMHFWV�ZH¶YH�GLJ�
LWLVHG�DQG� OHDUQ�DERXW� WKH�FROOHFWRUV�ZH�KDYH� UHVHDUFKHG�
YLD�RXU�SURMHFW�ZHEVLWH 
KWWS���ILVKSURMHFW�����ZL[�FRP�QHZV� 
$OO�RXU�LPDJHV��H�J��)LJV������DQG����DUH�DOVR�DYDLODEOH�YLD�
WKH�1DWXUDO�+LVWRU\�0XVHXP¶V�GDWD�SRUWDO�DW� WKH�IROORZ�
LQJ�DGGUHVV� 
KWWSV���GDWD�QKP�DF�XN�GDWDVHW�OXGORZ-PXVHXP-IRVVLOV-LQ-
VKURSVKLUH-SURMHFW-GDWD 
$QG� \RX� FDQ� VHH� RXU� �'� PRGHOV� �H�J�� )LJ���� RQ� WKH�
6NHWFKIDE�ZHEVLWH�DW� 
KWWSV���VNHWFKIDE�FRP�)RVVLOVBLQB6KURSVKLUH 
�,PDJHV�RI� WKH�IRVVLOV�DUH�SXEOLVKHG�KHUH�XQGHU�D�&UHDWLYH�&RPPRQV�
OLFHQVH�� 

 
 
 
 

)LJ�����+HPLF\FODVSLV�PXUFKLVRQL��D�'HYRQLDQ�MDZOHVV�
ILVK�IURP�/HGEXU\��SUHVXPDEO\�WKH�UDLOZD\�FXWWLQJ�666,� 

)LJ�����$��FHSKDORSRG��2UWKRFHUDV�LEH[��IURP�6KREGRQ��
VKRZLQJ�VHSWDO�VXWXUH�GLYLVLRQV 

)LJ�����$�JDVWURSRG��%HOOHURSKRQ�VS���
IURP�$\PHVWUH\�4XDUU\ 

)LJ�����7ZR�YLHZV�RI�D�WKUHH�GLPHQVLRQDO�LPDJH�RI�D�IRVVLO�WULORELWH��&DO\PHQH��VHHQ�IURP�GLIIHUHQW�GLUHFWLRQV 
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*ਤਮਫਮਦਨਢਠਫ�6ਨਲ਼ਤ�0ਠਨਭਲ਼ਤਭਠਭਢਤ�ਨਭ�+ਤ਱ਤਥਮ਱ਣਲਧਨ਱ਤ�
ਠਭਣ�:ਮ਱ਢਤਲਲ਼ਤ਱ਲਧਨ਱ਤ 

E\�-RKQ�3D\QH 

0 $1<�UHDGHUV�ZLOO�EH�DZDUH� WKDW� IRU� VRPH�\HDUV� D�YROXQWHHU�WHDP�KDV�EHHQ�EXV\�HDFK�ZLQWHU�ZRUNLQJ�
WR�PDLQWDLQ�VRPH�RI� WKH� LPSRUWDQW� ORFDO�JHRORJLFDO�VLWHV�
LQ�JRRG�RUGHU�VR�WKDW�WKH\�PD\�EH�XVHIXOO\�YLVLWHG�E\�LQ�
WHUHVWHG� JHRORJLVWV�� ERWK� DPDWHXUV� DQG� SURIHVVLRQDOV���
0DQ\�VLWHV�DUH�LQ�FRQWLQXDO�GDQJHU�RI�ORVLQJ�WKHLU�YDOXH��
EH� WKLV� VFLHQWLILF�� HGXFDWLRQDO� RU� DHVWKHWLF�� VRPHWLPHV�
WKURXJK�PLVWUHDWPHQW� E\� WKH� RZQHU� EXW��PXFK�PRUH�RI�
WHQ��VLPSO\�E\�EHFRPLQJ�RYHUJURZQ�� �7KH�LPSUHVVLRQ�LV�
WKDW� WKH� UDWH�RI�JURZWK�RI�XQZDQWHG�SODQWV� LV� LQFUHDVLQJ�
RYHU�WLPH��SHUKDSV�DV�D�UHVXOW�RI�D�ZDUPLQJ�FOLPDWH� 
7KH�YROXQWHHU� WHDP�LV�DERXW� WZHQW\-ILYH�VWURQJ��,W� LV�RU�
JDQLVHG�E\�WKH�(DUWK�+HULWDJH�7UXVW��(+7��DQG�GUDZV�LWV�
PHPEHUVKLS�IURP�DOO�RI� WKH� ORFDO�JHRORJLFDO�JURXSV�� WKH�
:RROKRSH� &OXE�� WKH� *HRORJ\� VHFWLRQ� RI� WKH� 0DOYHUQ�
8�$�DQG�WKH�7HPH�9DOOH\�*HRORJLFDO�6RFLHW\�DQG�D�IHZ�
LQGLYLGXDOV�� 1HZ� YROXQWHHUV� DUH� DOZD\V� ZHOFRPH�� RI�
FRXUVH�� FRQWDFW� WKH� DXWKRU� RI� WKLV� DUWLFOH� YLD�(+7�� �:H�
DUH�IRUWXQDWH�LQ�KDYLQJ�VWURQJ�VXSSRUW��PDQDJHULDOO\�DQG�
ILQDQFLDOO\�� RI� � WKH� 0DOYHUQ� +LOOV� $21%� �0+$21%��
DQG� WKH�0DOYHUQ�+LOOV� 7UXVW� �0+7��� � %RWK� DUH� EDFNHG��
IRU�666,�VLWHV��E\�1DWXUDO�(QJODQG� 
6LQFH� EHJLQQLQJ� WKLV� ZRUN� LQ� ������ DERXW� WKLUW\-WKUHH�
LPSRUWDQW� JHRORJLFDO� VLWHV� KDYH� EHHQ�ZRUNHG� RQ�� D� IHZ�
PRUH� WKDQ� RQFH�� � 7KLV� KDV� KDG� D� PDMRU� LPSDFW� RQ� VLWH�
TXDOLW\�LQ�WKH�DUHD���%HFDXVH�RI�RXU�IXQGLQJ�VRXUFHV��WKH�
VLWHV� KDYH� EHHQ�PRVWO\� LQ� WKH�0DOYHUQ� DUHD�� ZLWKLQ� WKH�
$21%��SDUWLFXODUO\�LQ�WKH�666,��+RZHYHU��UHTXLUHPHQWV�
IURP�RWKHU�DJHQFLHV�KDYH�RFFDVLRQHG�ZRUN�LQ�WKH�0RUWL�
PHU�)RUHVW��:\UH�)RUHVW��WKH�0DUWOH\�DUHD��WKH�$YRQ�YDO�
OH\�DQG�WKH�)RUHVW�RI�'HDQ� 
6RPH�UHFHQW�UHVXOWV�RI�WKLV�HIIRUW�DUH�GHVFULEHG�EHORZ� 
&RQH\JUHH�:RRG�4XDUU\ 
7KLV�VLWH�QHDU�/HGEXU\�VKRZV�WZR�RI�WKH�ILYH�W\SLFDO�URFN�
W\SHV�RI�WKH�0XFK�:HQORFN�/LPHVWRQH��RI�6LOXULDQ�DJH��
ORFDOO\���7KHVH�DUH�WKH�QRGXODU-EHGGHG�OLPHVWRQH�DQG�WKH�
PDVVLYH� OLPHVWRQH�� %RWK� DUH� WR� EH� VHHQ� LQ� RWKHU� ORFDO�
TXDUULHV� EXW� WKH� SUHVHQW� H[SRVXUH� VKRZV� DGGLWLRQDO� LP�
SRUWDQW�IHDWXUHV��7KHVH�DUH�WKH�SUHVHQFH�RI��ILUVWO\��D�OD\HU�
RI�YROFDQLF�DVK��EHQWRQLWH��DQG��VHFRQGO\��D�ZHOO-GHILQHG�

IROG��)LJ����ZKLFK�LV�DQ�HOHPHQW�RI�WKH�µ/HGEXU\�$QWLFOL�
QRULXP¶� �WKH� FRPSOH[� IROGHG� VWUXFWXUH� RI� WKH� /HGEXU\�
+LOOV��� � 7KH�DQWLFOLQDO�EHGGLQJ�DSSHDUV� WR�EH�FRQFHQWULF�
DERXW� D� SRLQW� MXVW� EHORZ� WKH� IUDPH� RI� WKH� SKRWRJUDSK��
7KH� FRPSHWHQW� OLPHVWRQH� EDQGV� PDLQWDLQ� D� FRQVWDQW�
WKLFNQHVV�VR�KDYH�QRW�EHHQ�VTXHH]HG�DQG�VWUHWFKHG�E\�WKH�
IROGLQJ��5HODWLYH�PRYHPHQW�RI� WKH�EHGV�RFFXUUHG�RQ�WKH�
WKLQ� OD\HUV�RI� FOD\�RU� VKDOH�EHWZHHQ� WKHP��7KH� UHTXLUHG�
EHQGLQJ�RI�WKH�OLPHVWRQHV�KDV�EHHQ�DFFRPPRGDWHG�E\�WKH�
JHQHUDWLRQ�RI�UDGLDO�MRLQWV��PDUNHG�RQ�WKH�SLFWXUH� 
%ODFNKRXVH�:RRG�4XDUU\ 
$QRWKHU� VLWH� LQ� WKH� 0XFK� :HQORFN� /LPHVWRQH� LV� WKLV�
TXDUU\� LQ� WKH� 6XFNOH\� +LOOV�� � 7KH� TXDUU\� IROORZV� WKH�
VWULNH� RI� WKH� VWHHSO\� GLSSLQJ� OLPHVWRQH� EDQG� DQG� VR� LV�
ORQJ�DQG�QDUURZ� 
0XFK�RI�WKH�IDFH�RQ�WKH�ZHVW�VLGH�RI�WKH�TXDUU\�LV�LQ�QRG�
XODU� OLPHVWRQH�� � 7KH� WDUJHW� RI� WKH� TXDUU\�PHQ� VHHPV� WR�
KDYH� EHHQ� D� SDUWLFXODU� KRUL]RQ� RI� PRUH� PDVVLYH� OLPH�
VWRQH�ZLWKRXW� QRGXOHV�� � 7KLV� LV� VHHQ� RQ� WKH� IDFH� DW� WKH�
QRUWKHUQ�HQG�RI�WKH�TXDUU\���)LJ�����2YHUO\LQJ�LW�ZHUH�WKH�

)LJ��� � � � 7KH� EDQG� RI� PDVVLYH� OLPHVWRQH� ZLWK� QRGXODU�
EHGV�DERYH�DQG�EHQWRQLWHV�LQ�WKH�VORWV� 

)LJ��� � � 7KH� DQWLFOLQH� LQ� &RQH\JUHH� 4XDUU\�� � 7KH�
ULJKWKDQG� IUDPH� VKRZV� WKH� UDGLDO� MRLQWLQJ� EHWZHHQ� WKH�
EHQW�EHGGLQJ�VXUIDFHV� 

)LJ�����$�WDEXODWH�FRORQLDO�IRVVLO��6\ULQJRSRUD�ELIXUFDWD���
IURP�%ODFNKRXVH�:RRG�4XDUU\���6FDOH�LV���FP�ORQJ�� 
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QRGXODU� OLPHVWRQHV�ZKLFK� LQFOXGHG� WKUHH� EDQGV� RI� EHQ�
WRQLWH�FOD\��IRUPHG�E\�FKHPLFDO�DOWHUDWLRQ�RI�YROFDQLF�DVK�
ZKLFK� IHOO� DQG� VHWWOHG�RQ� WKH� VHD�EHG�DERXW�����PLOOLRQ�
\HDUV�DJR���7KH�VRIWHU�FOD\�ZHDWKHUV�RXW�IRUPLQJ�VORWV�RQ�
WKH� URFN� IDFH�� 7KH� EHQWRQLWHV� ZHUH� HDFK� URXJKO\� �FP�
WKLFN� 
8QGHUQHDWK� WKH� RYHUKDQJ� RQ� WKH�ZHVW� IDFH� LV� D� KRUL]RQ�
ZKLFK� LV� ULFK� LQ� IRVVLOV� DQG�D�EORFN�RI� WKLV� IRVVLOLIHURXV�
OLPHVWRQH�KDG� IDOOHQ� WR� WKH� TXDUU\� IORRU�� �$� FRUDO� IURP�
WKH�TXDUU\�LV�VKRZQ�LQ�)LJ���� 
1RUWK�4XDUU\ 
7KLV�ZHOO-NQRZQ�ODUJH�TXDUU\�LQ�1RUWK�0DOYHUQ�KDV�EHHQ�
FDOOHG�D�³SHWURORJLFDO�PXVHXP´�EHFDXVH�RI�WKH�ZLGH�YDUL�
HW\� RI� URFN� W\SHV�� SOXWRQLF��PHWDPRUSKLF� DQG� LQWUXVLYH��
ZKLFK� RXWFURS� WKHUH�� � 8QIRUWXQDWHO\�� QRQH� RI� WKH� URFN�
IDFHV�H[FHSW�IRU�WKH�YHU\�ORZHVW�RQHV�DUH�DFFHVVLEOH�WRGD\�
GXH�WR�WKH�ODUJH�VFUHHV�ZKLFK�KDYH�GHYHORSHG�VLQFH�TXDU�
U\LQJ�ZRUN�FHDVHG��+RZHYHU��WKH�VFUHHV�WKHPVHOYHV�RIIHU�
H[FHOOHQW� VDPSOHV� RI� WKH� 0DOYHUQV� &RPSOH[� URFNV�� LQ�
FOXGLQJ�VRPH�XQXVXDO� W\SHV��DQG�WKLV� LV� WKH�PDLQ�DWWUDF�
WLRQ�RI�WKH�VLWH�DW�SUHVHQW�� 

*XOOHW�3DVV�3LW 
7KLV�ZHOO�NQRZQ�VLWH�H[KLELWV�D�&DPEULDQ�EHDFK�GHSRVLW�
�ZKLFK�PD\�KDYH�H[WHQGHG�FRQWLQXRXVO\�DW�OHDVW�EHWZHHQ�
KHUH�DQG�0DUWOH\����,W�LV�GHVFULEHG�LQ�WKH�*HRORJLFDO�&RQ�
VHUYDWLRQ�5HYLHZ�VR� LV� UHJDUGHG�DV� D�NH\� VLWH� LQ�%ULWLVK�
JHRORJ\���,W�LV�IUHTXHQWO\�YLVLWHG�E\�JHRORJLFDO�JURXSV�EXW�
UHTXLUHV�UHJXODU�FOHDULQJ�GXH�WR� WKH�SHUVLVWHQW�JURZWK�RI�
EUDPEOHV� DQG� RWKHU� SODQWV� DQG� WKH� GHSRVLWLRQ� RI� IDOOLQJ�
OHDYHV�DQG�VRLO���$IWHU�FOHDUDQFH�DV�SDUW�RI�WKH�0+$21%�

SURJUDPPH�LQ�2FWREHU������LW�ZDV�DJDLQ�FOHDQHG�LQ�-DQ�
XDU\������ 
7KH�VLWH�FRQGLWLRQ�SULRU� WR�DQG�GXULQJ�WKH� ODWHVW�ZRUN�LV�
VKRZQ�LQ�)LJ����OLWWOH�RI�WKH�JHRORJ\�FRXOG�EH�VHHQ�� 
'LJJLQJ�DW�WKH�SUHYLRXVO\�XQH[SORUHG�HDVW�HQG�RI�WKH�VLWH�
XQFRYHUHG�D�IDXOW�]RQH�FRPSOHWH�ZLWK�IDXOW�JRXJH�EXW�QR�
VLJQ�RI�WKH�H[SHFWHG�MXQFWLRQ�ZLWK�WKH�0DOYHUQV�&RPSOH[�
URFNV� 
%HULQJWRQ¶V��/LWWOH�0DOYHUQ��4XDUU\ 
%HULQJWRQ¶V�LV�D�TXDUU\�RI�PDMRU�VL]H�LQ�WKH�0DOYHUQ�+LOOV�
EXW� LV� OLWWOH�PHQWLRQHG� LQ� WKH� JHRORJLFDO� OLWHUDWXUH�� �7KH�
URFN� LV� PDLQO\� VKHDUHG� GLRULWH�� � 7KH� SUHVHQFH� RI� OLPH-
ORYLQJ�SODQWV�LQ�WKH�TXDUU\�ZDV�QRWHG�E\�PHPEHUV�RI�WKH�
0DOYHUQ�8�$�*HRORJ\�JURXS���7KLV�REVHUYDWLRQ�ZDV�UH�
LQIRUFHG�E\�WKH�UHSRUW�RI�WKH�H[LVWHQFH�RI�FDOFLWH�PDVVHV�
LQ�WKH�VRXWKHUQ�IDFH�RI�WKH�TXDUU\�� �7KLV�LV�WKH�VR-FDOOHG�
0DOYHUQ�0DUEOH� 

7KH�VRXWKHUQ�IDFH�RI�WKH�TXDUU\�ZDV�GHQVHO\�FRYHUHG�E\�
YHJHWDWLRQ�EXW�HYHQWXDOO\� WKH�FOHDUDQFH�ZRUN�UHVXOWHG� LQ�
WKH�H[SRVXUH�RI�WZR�ODUJH� LQ�VLWX�DUHDV�RI�FDOFLWH��)LJ����
DQG�D�IHZ�FDOFLWH�YHLQV�LQ�ORRVH�URFN�IUDJPHQWV� 
&DOFLWH� LV� DQ�XQXVXDO�PLQHUDO� LQ� WKH�0DOYHUQV�&RPSOH[�
DOWKRXJK�WKH�PDLQ�URFN�ERG\�FRQWDLQV�D�JRRG�GHDO�RI�FDO�
FLXP�ZLWKLQ�WKH�YDULRXV�VLOLFDWH�PLQHUDOV�� �7KH�RULJLQ�RI�
WKH�FDOFLWH�LV�XQNQRZQ��,W�KDV�EHHQ�VXJJHVWHG�WR�EH� 
�� DQ� DOWHUDWLRQ� SURGXFW� IURP� WKH�PHWDPRUSKLVP�RI� WKH�

0DOYHUQV�&RPSOH[�URFNV 
�� WKH�UHPDLQV�RI�DQ�DOJDO�GHSRVLW��3UHFDPEULDQ�RU�HDUO\�

3DODHR]RLF��LQFRUSRUDWHG�ZLWKLQ�WKH�URFN�ERG\��RU 
�� IUDJPHQWV� RI� 3HUPLDQ� RU� 7ULDVVLF� PLQHUDOV� LQFRUSR�

UDWHG�LQWR�WKH�URFN�ERG\� 
7KH� IROGLQJ� RI� WKH� HDVWHUQ� RXWFURS� �)LJ���� LV� FRQVLVWHQW�

ZLWK� WKH� 9DULVFDQ� WKUXVWLQJ� IURP� WKH�
HDVW� LQ� WKH� ODWH� &DUERQLIHURXV�� � 7KLV�
FOHDUO\�RFFXUUHG�DIWHU�HPSODFHPHQW�RI�
WKH� FDOFLWH�� � 7KH� WKLUG� SRVVLELOLW\� LV�
WKXV�UHQGHUHG�XQOLNHO\� 
7DQN�TXDUU\ 
7DQN�4XDUU\�LV�D�ZHOO�NQRZQ�ORFDWLRQ�
LQ�1RUWK�0DOYHUQ���,W�LV�H[FDYDWHG�LQWR�
(QG�+LOO�� �)ROORZLQJ� WKH�HQG�RI�TXDU�
U\LQJ�LW�ZDV�XVHG�IRU�WKH�WRZQ�UXEELVK 
&RQWLQXHG�RQ�3DJH��� 

)LJ��� � � � � $� YDULHW\� RI� URFN� VDPSOHV� IURP� WKH� VFUHH� LQ�
1RUWK�4XDUU\�� � 6PDOO� LQWUXVLRQV�DUH� FRPPRQ��� �)UDPH�
ZLGWK�LV�DERXW���FP�LQ�DOO�FDVHV� 

)LJ�����7KH�*XOOHW�3DVV�3LW�EHIRUH�DQG�GXULQJ�WKH�-DQXDU\�FOHDUDQFH� 

)LJ��� � � 2QH� RI� WKH� FDOFLWH�PDVVHV� LV� IROGHG�� �3KRWR��
3HWHU�%ULGJHV� 
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$ 1� ,17(5(67,1*� 352-(&7� KDV� EHHQ� FDUULHG� RXW�DW�+HUHIRUG�&ROOHJH�RI�$UW�WKLV�\HDU�E\�0DULH-3LHUUH�
/HURX[�� �7KH� SURMHFW�� HQWLWOHG�9RLFLQJ� WKH� 6RLO� LQ�+HUH�
IRUGVKLUH� GXULQJ� WKH� $QWKURSRFHQH�� VKRZHG� WKH� IDFWRUV�
WKDW�GULYH�SURFHVVHV�RI�FKDQJH�LQ�VRLO�DQG�WKH�LQIOXHQFH�RI�
KXPDQV�RQ�WKH�VRLO���7KH�$QWKURSRFHQH�LV�WKH�SHULRG�GXU�
LQJ�ZKLFK�KXPDQV�KDYH�GLVUXSWHG�WKH�SODQHW���7KH�SURMHFW�
LQFOXGHV�DQ�DUW�ZRUN�EDVHG�RQ�:LOOLDP�6PLWK¶V������JHR�
ORJLFDO� FURVV-VHFWLRQ�� �)LJXUH��� FRPSDUHV�0DULH-3LHUUH¶V�
ZRUN�ZLWK�6PLWK¶V�VHFWLRQ�� 

'HVFULELQJ�KHU�SURMHFW�0DULH-3LHUUH�VDLG��³6RLO�DQG�URFNV�
ZHUH� WUDQVIRUPHG� LQWR� DQ� REMHFW� RI� VFLHQWLILF� VWXG\� E\�
:LOOLDP�6PLWK� �����-������ZKR�SURGXFHG�D�QDWLRQZLGH�
JHRORJLFDO�PDS���6PLWK¶V������FURVV-VHFWLRQ�RI�WKH�FRXQ�
WU\� IURP� 6QRZGRQLD� WR� /RQGRQ�ZDV� D� WRRO� IRU� LQGXVWU\�
DQG�DJULFXOWXUH���,W�VKRZHG�WKH�GLIIHUHQW�URFNV��DQG�KHQFH�
VRLOV�RI�GLIIHUHQW� W\SHV��DQG�KHOSHG� WR� ORFDWH�FRDO�� �6RLO��
UHDO�RU�LPDJLQHG��LV�DW�WKH�FHQWUH�RI�GRPHVWLF�DQG�SROLWLFDO�
OLIH�� � ,W� UHSUHVHQWV� ERWK� KXPEOH� DOORWPHQWV� DQG� QDWLRQV¶�
ERXQGDULHV���6RLO�IHHGV�XV�DQG�DOVR�UHYHDOV�WKH�VRFLDO�VWD�
WXV� RI� ODQG� RZQHUV� DV� WKH� DUW� FULWLF� -RKQ� %HUJHU�� LQ� KLV�
ERRN�:D\V�RI�6HHLQJ���������FRPPHQWV�RQ�DQ�RLO�SDLQWLQJ�
E\�*DLQVERURXJK��0U�DQG�0UV�$QGUHZV����������+H�VD\V�
WKDW� WKH\�DUH� µQRW� D� FRXSOH� LQ�QDWXUH� DV�5RXVVHDX� LPDJ�
LQHG� QDWXUH�� �7KH\� DUH� ODQGRZQHUV� DQG� WKHLU� SURSULHWDU\�
DWWLWXGH� WRZDUGV�ZKDW� VXUURXQGV� WKHP� LV� YLVLEOH� LQ� WKHLU�
VWDQFH�DQG�H[SUHVVLRQV�¶��)LJ���� 
6RLO�DOVR�FDPH�WR�EH�XQGHUVWRRG�DV�ILQLWH�LQ�WKH���WK�&HQ�
WXU\��OHDGLQJ�WR�DQ�RXWFU\�LQ�WKH�����V�EHFDXVH�RI�LWV�H[�
SORLWDWLRQ� E\� LQWHQVH� H[WUDFWLYLVW� IDUPLQJ� SUDFWLFHV� SRVW-
ZDU���7KH�HDUWK�LV�QRZ�RIWHQ�UHSUHVHQWHG�E\�WKH�(DUWK�V\V�
WHP�VFLHQFHV�ZLWK� WKH�$QWKURSRFHQH�FRQFHSW� DV� D� WDQJL�
EOH��SOXQGHUHG�DVVHW�LQ�QHHG�RI�PDQDJHPHQW�´� 
0DULH-3LHUUH¶V� SURMHFW�ZDV� FR-SURGXFHG�ZLWK� WKH� FRQWUL�
EXWLRQ� RI� ³FUHDWXUHV� XQKHDUG� OLYLQJ� XQGHU� RXU� IHHW� DQG�
ORFDO� DUWLVW-PDNHUV´�� � &RQWULEXWLRQV� WR� WKH� SURMHFW� KDYH�
EHHQ� PDGH� E\� D� JHRORJLVW�� D� VRLO� ELRORJLVW�� IDUPHUV�� D�

FRXQFLOORU��D�JDUGHQHU��DQ�DJULFXOWXUDO�FKDSODLQ�DQG�VRPH�
RQH� UXQQLQJ� D� ELR-GLJHVWHU�� � 0DULH-3LHUUH� VDLG� WKDW� WKH�
LQVWDOODWLRQ�� VKRZQ� DW� WKH� 0D\ORUG� 6KRSSLQJ� &HQWUH� LQ�
+HUHIRUG� LQ� -XO\� ������ DSSUDLVHG� WKH� QDWXUH� RI� WKH�$Q�
WKURSRFHQH�DV�ZHOO�DV�WKDW�RI�VRLO���³,W�DVNHG��IURP�ZRUPV�
WR� WKH� 8QLWHG� 1DWLRQV�� ZKR� PDNHV� VRLO�� KRZ� WR� XQGHU�
VWDQG�LW��DQG�KRZ�WR�UHSUHVHQW�LW"��,V�LW�WKURXJK�REMHFWLYH�
PDSV� DQG� IDFWV�RU� WKURXJK� LPDJLQDWLRQ�� IXWXUH� VFHQDULRV�
DQG�VWRULHV"´� 
³7KH�ILUVW�DUWHIDFW�IURP�WKH�SURMHFW�LV�D�ODUJH�KDQG�SDLQWHG�

JHRORJLFDO� PDS�� EDVHG� RQ� :LOOLDP�
6PLWK¶V�FURVV� VHFWLRQ�� �)LJ���� �7KH�XVH�
RI� ORFDO� 2OG� 5HG� 6DQGVWRQH�� UXEEHG�
LQWR� WKH� PDS�� JLYHV� VRLO� HTXDO� SURPL�
QHQFH� ZLWK� ZDWHUFRORXUV� DQG� FDOOLJUD�
SK\�� WKH� RWKHU� HOHPHQWV� RI� WKH� PDS�´��
7KH�KHDGLQJV�XQGHU�WKH�PDS�DUH�IDFWRUV�
ZKLFK�KDYH�HIIHFW�RQ�WKH�VRLO�DQG�EHORZ�
WKDW��QRW�VKRZQ�LQ�)LJ����DUH�JURXSV�RI�
RUJDQLVDWLRQV�ZKLFK� LQIOXHQFH� VRLOV� IRU�
EHWWHU� RU� ZRUVH�� VXFK� DV� VFLHQWLVWV��
IDUPHUV�RU�JRYHUQPHQW�RUJDQLVDWLRQV��³� 
³7KH� HIIHFWV� RQ� VRLOV� LQ� WKH�$QWKURSR�
FHQH�3HULRG�DUH� FRQVLGHUDEOH�� �$V�ZHOO�
DV� WKH� DUW� ZRUN�� WKHUH� DUH� IRXU� VRXQG�
VFDSHV��LQFOXGLQJ�0RLUD�-HQNLQV�WDONLQJ�
DERXW� +HUHIRUGVKLUH� VRLO�� � 7KHUH� LV� D�
ZRUG-KRDUG��VKRZQ�DW�WKH�&LGHU�0XVH�
XP� LQ� +HUHIRUG� LQ� -XO\� DQG� $XJXVW�
������IRU�ZKLFK�WKH�SXEOLF�ZHUH�LQYLWHG�
WR� FRQWULEXWH� WHUPV� DQG� H[SUHVVLRQV�
FRQQHFWHG� WR� VRLO� DQG� LWV� SURGXFH���

7KHUH� DUH� DOVR� JXLGHG� FOLPDWH� ZDONV� DQG� D� QHZVSDSHU�
GDWHG��������7KH�ILQDO�WZR�RI�WKHVH�ERWK�SURYLGH�SRVVLEOH�
IXWXUH� VFHQDULRV�� � )RU� H[DPSOH�� DORQJ� WKH� FOLPDWH�ZDONV�
SHRSOH� DUH� DVNHG� TXHVWLRQV� DERXW� ZKDW� EHKDYLRXUDO�
FKDQJHV� WKH\� ZLOO� PDNH�� VXFK� DV� ZKHWKHU� WKH\� DUH� SUH�
SDUHG�WR�JLYH�XS�IO\LQJ�DQG�GULQN�GDQGHOLRQ�FRIIHH�´� 

7KH�FOLPDWH�FKDQJH�ZDONV�DQG�WKH�ZRUG-KRDUG�ERWK�FRQ�
WLQXH� LQWR� ������ � ,Q� WKH� FOLPDWH� FKDQJH� ZDONV�� JURXSV�
WUDYHO�HLJKW\�\HDUV�DFURVV�D�YHQXH�VXFK�DV�WKHLU�ORFDO�SXE�
IURP������WR������E\�DQVZHULQJ�TXHVWLRQV���7KH�FRPEL�
QDWLRQ�RI�FKRLFHV�PDGH�DQG�EOLQG�FKDQFH�ZLOO�GHWHUPLQH�

9RLFLQJ�WKH�6RLO�LQ�+HUHIRUGVKLUH�GXULQJ�WKH�$QWKURSRFHQH 
 

E\�0RLUD�-HQNLQV 

)LJ�����0DULH�3LHUUH¶V�GHSLFWLRQ�FRPSDUHG�ZLWK�:LOOLDP�6PLWK¶V������VHFWLRQ 

)LJ�����0U�DQG�0UV�$QGUHZV�E\�7KRPDV�*DLQVERURXJK 
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  WKH�FOLPDWH�IRU������IRU�HDFK�JURXS��� 
7KH�ZRUG�KRDUG�RQ�GLVSOD\�DW�WKH�&LGHU�0XVHXP�LQFOXGHV�
VXFK�ORYHO\�ZRUGV�DV��- 

4XRG��D�TXLFNVDQG�RU�VKDN\�ERJ� 
:RQN\�WXPS��D�PROHKLOO� 
:DUWK��D�IODW�PHDGRZ�FORVH�WR�D�VWUHDP 
0LUN�VKXW��WZLOLJKW� 

7KH�LGHD�RI�HYHU\�SDUW�RI�WKH�SURMHFW�ZDV�WR�PDNH�SHRSOH�
WKLQN�DERXW�KRZ�PXFK�ZH�DOO�GHSHQG�RQ�KHDOWK\�VRLOV�DQG�
WR�HQFRXUDJH�XV�WR�WDNH�EHWWHU�FDUH�RI�WKHP���0DULH-3LHUUH�
VD\V��³7KH�YDULHW\�LQ�WKHVH�DUWHIDFWV�LV�LQWHQGHG�WR�SURYLGH�
D�ZD\�LQ�IRU�HYHU\ERG\���7KH�WRQH�LV�JHQWO\�SURYRFDWLYH�´�� 

———————————— 
6RPH�RI�WKH�RWKHU�ZRUGV�LQ�WKH�ZRUG�KRDUG��– 
6NLWK�–�D� WKLQ�OD\HU�RI�VQRZ���6FXG� –�D� OLJKW��TXLFNO\�SDVVLQJ�
VKRZHU��0D\EOREV� –� NLQJFXSV�� PDUVK� PDULJROGV�� �5RVV� –� D�
PRUDVV��%DQN\� SLHFH� –� D� ILHOG� RQ� D� VWHHS� VORSH��1XUSHG� –�
IUHH]LQJ���)XGGOH�–�WR�SRWWHU�DURXQG��/XJJHU�–�D�EURDG��JUHHQ�
ODQH�� � &D\� –� D� VWXPS� RI� D� EUDQFK� SURWUXGLQJ� IURP� D� WUHH��
'XPEOH� KROH� –�D�GHUHOLFW�FOD\�SLW�RU�TXDUU\�� �5DLWK� –�ZHHGV��
VWLFNV��VWUDZ�DQG�RWKHU�UXEELVK�LQ�D�SRRO��� 

)LJ�����0DULH-3LHUUH�/HURX[�DQG�(OL]DEHWK�3LPEOHWW��'L�
UHFWRU�RI�WKH�&LGHU�0XVHXP��DW�WKH�ODXQFK�LQ�-XO\�� 

GXPS���7KLV�ILOOHG�WKH�GHHSO\�H[FDYDWHG�TXDUU\�IORRU�DQG�
FUHDWHG�WKH�SUHVHQW�OHYHO�VXUIDFH�RI�WKH�FDU�SDUN�DQG�PRVW�
RI�WKH�DGMDFHQW�DUHD��� 
7KH�ZDVWH�ILOO�ZDV�NHSW�DZD\�IURP�WKH�TXDUU\�IDFH�RQ�DW�
OHDVW� WKH�ZHVW�VLGH��FUHDWLQJ�D� WUHQFK�DERW��P�GHHS�DGMD�
FHQW�WR�WKH�IDFH���7KLV�ZDV�SUHVXPDEO\�GRQH�WR�UHWDLQ�DF�
FHVV� WR� WKH� VFLHQWLILFDOO\� LPSRUWDQW� JHRORJ\� RI� WKLV� URFN�
IDFH���$FFHVV�WR�LW�LV�UHVWULFWHG�E\�D�IHQFH�DQG�ORFNHG�JDWH�
H[FHSW�QHDU�WKH�FDU�SDUN�DUHD� 
7KLV�IDFH�LV�RI�PXFK�LQWHUHVW�LQ�H[SRVLQJ�WZR�ODUJH�LQWUX�
VLRQV��2QH� LV�D�GROHULWH��EODFN�ZLWK� LQYLVLEO\�VPDOO�FU\V�
WDOV�DQG�VHYHUDO�PHWUHV�LQ�ZLGWK���7KH�VHFRQG�LV�D�KRUL]RQ�

WDO�YHLQ�RI�JUDQLWH�DER\U���FP�WKLFN�ZKLFK�LV�VHHQ�WR�H[�
WHQG�IRU�DERXW��P�LQ�WKH�KRVW�GLRULWH�� �0RUH�RI�LWV�VWUXF�
WXUH�KDV�EHHQ� UHYHDOHG�E\�UHPRYLQJ�VRPH�RI� WKH� VXUIDFH�
PDWHULDO� DQG� URXJKQHVV� XVLQJ� DQ� DQJOH� JULQGHU�� 7KLV�
VKRZV�WKH�YHLQ�WR�KDYH�WKH�H[SHFWHG�ILQH-JUDLQHG��FKLOOHG���
PDUJLQ�DQG�DOVR�WKDW�LW�FXWV�WKURXJK�D�YHUWLFDO�YHLQ�RI�WKH�
K\GURWKHUPDO�PLQHUDO�HSLGRWH���)LJ��� 
(OVHZKHUH�EXW�QHDUE\�D�SUHYLRXVO\�XQNQRZQ�EUHFFLD�ZDV�
IRXQG� E\� XVLQJ� WKH� DQJOH� JULQGHU� �)LJ�����7KLV� SUREDEO\�
VKRZV� D� VPDOO� EUDQFK� RI� WKH� PDMRU� (DVW�0DOYHUQ� )DXOW�
ZKLFK�OLHV�DERXW���P�WR�WKH�HDVW� 

)LJ��� � � �*URXQG�DQG�SROLVKHG�VXUIDFH�RI�D� UHG�JUDQLWLF�
LQWUXVLRQ� �DERYH�� LQ� FRQWDFW� ZLWK� D� VPDOO� LQFOXVLRQ� RI�
JUHHQ�HSLGRWH��EHORZ����)UDPH�ZLGWK�LV�DERXW���FP�� 

)LJ��� � � � 5RFN� VXUIDFH� JURXQG� DQG� SROLVKHG� VXUIDFH� WR�
UHYHDO�LWV�EUHFFLDWHG�VWUXFWXUH��XQGHWHFWDEOH�RQ�WKH�VXU�
URXQGLQJ�XQJURXQG�URFN���)UDPH�ZLGWK�LV�DERXW���FP�� 

6ਨਲ਼ਤ�0ਠਨਭਲ਼ਤਭਠਭਢਤ��—��&ਮਭਲ਼ਨਭ਴ਤਣ�ਥ਱ਮਬ�3ਠਦਤ��� 



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

 

  

)ULGD\� ��� 2FWREHU� ����� � � � � 3URI�� 3HWHU� :RUVOH\� RI�
5HDGLQJ�*HRORJLFDO�6RFLHW\�–�µ3URIHVVRU�)UHG�6KRWWRQ¶���� 
7KLV�OHFWXUH�ZDV�XQLTXH�DV�QRW�RQO\�3HWHU�ZDV�WDXJKW�E\�
)UHG��EXW�DOVR�3DXO�2OYHU�ZDV�RQH�RI�KLV�VWXGHQWV�DW�%LU�
PLQJKDP�8QLYHUVLW\���:H�ZHUH�LQWURGXFHG�WR�)UHG�6KRW�
WRQ¶V�HDUO\�GD\V�DQG�KLV�FRQWLQXHG�LQWHUHVW�LQ�JHRORJ\���+H�
ZURWH� PDQ\� SDSHUV� LQFOXGLQJ� WKH� JHRORJ\� RI� WKH� &URVV�
)HOO�,QOLHU�DQG�QRWDEO\�RQ�WKH�GXQH�EHGGLQJ�LQ�WKH�3HUPL�
DQ�%ULGJQRUWK�6DQGVWRQH���������+H�VHUYHG�ZLWK�GLVWLQF�
WLRQ�LQ�WKH�5R\DO�(QJLQHHUV�GXULQJ�::,,�DQG�ZDV�SDUW�RI�
WKH�WHDP�SODQQLQJ�WKH�DVVDXOW�RQ�WKH�1RUPDQG\�EHDFKHV��
'XULQJ� KLV� WLPH� DW�%LUPLQJKDP� ������ WR� ������� KH�ZDV�
ZHOO� NQRZQ� IRU� KLV� H[WHQVLYH� 4XDWHUQDU\� VWXGLHV� ZKLFK�
LQFOXGHG�GHILQLQJ�D�FOHDU�VHTXHQFH�RI�JODFLDO��LQWHUVWDGLDO�
DQG�LQWHUJODFLDO�LFH�DJH�HYHQWV� 

)ULGD\� ��� 'HFHPEHU� ����� � � &KULVWPDV� QLEEOHV� DQG�
URFNV�DQG�IRVVLOV�–� 
0HPEHUV�HQMR\HG�EHLQJ�EDFN� LQ� WKH�:RROKRSH�5RRP�LQ�
%URDG� 6WUHHW�+HUHIRUG� DW� ODVW�� IRU� RXU� DQQXDO� GLVSOD\� RI�
URFNV� DQG� IRVVLOV� DQG� ODWHU�� DIWHU� ORFNLQJ� XS� WKH� JDWHV��
KDYLQJ�D�GULQN�LQ�WKH�*UHHQ�'UDJRQ� 

)ULGD\����-DQXDU\���������%LOO�%DUFOD\�–�µ)URP�0DUW�
OH\�WR�0R]DPELTXH�–�D�WDOH�RI�WZR�FRDOV¶ 
7KLV�ZDV�D� IDVFLQDWLQJ� LQVLJKW� LQWR� WKH�FRQWUDVWLQJ�FRXQ�
WULHV�DQG�WKHLU�FRDO�GHSRVLWV� 

)ULGD\����)HEUXDU\���������$*0�IRU������SOXV�'LQQHU�
DW�7KH�%XQFK�RI�&DUURWV�,QQ��� 
2XU�&KDLUPDQ�&KULV�)OHWFKHU�VWHSSHG�GRZQ�DQG�'U��3DXO�
2OYHU�ZDV�HOHFWHG�WR�WKDW�UROH� 

)ULGD\����0DUFK����������'U��7RQ\�/R\�RI�0HUOLQ�(Q�
HUJ\�&R��–�µ2LO�DQG�HQHUJ\�UHVRXUFHV�LQ�WKH�8.¶ 
&RPLQJ�IURP�D�ORFDO�ILUP�LQ�/HGEXU\��7RQ\��ZKR�LV�LQ�WKH�
EXVLQHVV�RI� ILQGLQJ�RLO�DQG�JDV� LQ�WKH�8.�� LQWURGXFHG�XV�
WR�WKH�LQWULFDFLHV�RI�WKH�ZRUOG�RI�WLQ\�PLFURIRVVLOV�RI�ERWK�
PDULQH�SODQWV�DQG�DQLPDOV�IURP�FRUH�GULOOLQJV��:LWK� WKLV�
GDWDEDQN�RI�NQRZOHGJH��KLV�ILUP�LV�DEOH�WR�DGYLVH�RQ�GULOO�
LQJ�SURJUDPPHV�-�GULOOLQJ�LQ�WKH�ZURQJ�SODFH�FDQ�FRVW�RLO�
FRPSDQLHV�PDQ\�WKRXVDQGV�RI�SRXQGV� 

6DWXUGD\���WK�0DUFK��������&RSSHW�+LOO�)LHOG�0HHWLQJ� 
5RVDPXQG�6NHOWRQ� WRRN� QLQH�
79*6� DQG� IRXU�:*6�PHP�
EHUV� WR� &RSSHW� +LOO�� � 2Q� D�
ILQH� GD\� ZH� VHW� RXW� IURP�
*RRGULFK� &DVWOH�� QRWLQJ� WKH�
XVH�WKHUH�RI�4XDUW]�&RQJORP�
HUDWH� URFN�� � $� YLVLW� WR� WKH�
FKXUFK� UHYHDOHG� RWKHU� URFN�
W\SHV�EHLQJ�XVHG�IRU�EXLOGLQJ���
2Q� &RSSHW� +LOO� ZHUH� ILQH�
RXWFURSV� RI� WKH� 4XDUW]� &RQ�
JORPHUDWH� �)LJ���� DV� ZHOO� DV�
JRRG�YLHZV���7KH�JURXS�YLVLW�
HG�WKH�ORFDO�TXDUU\�LQ�6LOXULDQ�
URFNV� ZLWK� WKH� UHPDLQV� RI� D�
QHDUE\�OLPH�NLOQ� 
 
 

6DWXUGD\���-XQH�����:RROKRSH�'RPH�)LHOG�0HHWLQJ�� 
7KH� VHFRQG� ILHOG�PHHWLQJ� RI� WKH� \HDU�ZDV� KHOG� LQ� JRRG�
ZHDWKHU�DQG�HQMR\HG�E\�VHYHUDO�QHZ�PHPEHUV�SOXV�D�IHZ�
JXHVWV�IURP�79*6���,W�ZDV�OHG�E\�5RZODQG�(XVWDFH���:H�
ILUVW� YLVLWHG� WKH� 3HQWDORH� %URRN� ZKHUH� WKH� VWUHDP� KDG�
HURGHG�D�ILQH�VHFWLRQ�LQ�WKH�+DXJK�:RRG�)RUPDWLRQ��WKH�
ROGHVW�URFNV�LQ�/ODQGRYHU\�6HULHV��PDGH�XS�RI�VDQGVWRQH�
DQG�VKDOH�EDQGV���)LJ��� 
)XUWKHU�DORQJ�WKH�3HQWDORH�%URRN��5RZODQG�VKRZHG�XV�D�

��FP-WKLFN�EDQG�RI�EHQWRQ�
LWH� FOD\� LQ� WKH� VWUHDP� EDQN�
LQ� URFNV� RI� WKH�
&RDOEURRNGDOH� )RUPDWLRQ��
�)LJ�����7KLV�LV�D�ZKLWH�ILQH�
FOD\� GHSRVLW� IRUPHG� IURP� D�
YROFDQLF�DVK�IDOO� 
$�ILQH�RXWFURS�RI�:RROKRSH�
/LPHVWRQH� �6LOXULDQ�� /RZHU�
:HQORFN�� � IRUPHUO\� � TXDU�
ULHG�IRU�EXLOGLQJ�ZDV�VHHQ� 
7KURXJKRXW�WKH�ZDON��5RZ�
ODQG� H[SODLQHG� WKH� ODQG�
VFDSH�LQ�WHUPV�RI�WKH�VWUDWLJ�
UDSK\�DQG�IDXOWLQJ� 

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

)LJ��� � 7KH� ORFDO� URFN� �4XDUW]� &RQJORPHUDWH�� XVHG�
DURXQG�*RRGULFK�DQG�VHHQ�KHUH�RQ�&RSSHW�+LOO� 

)LJ�����7KH�EHQWRQLWH�EDQG 

)LJ������7KH�/ODQGRYHU\�6DQGVWRQH�VHFWLRQ�RQ�WKH�3HQWD�
ORH�%URRN 
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(ਣਨਲ਼ਮ਱¶ਲ�&ਮਬਬਤਭਲ਼ਲ 
,�DP�SOHDVHG�WR�SUHVHQW�WKLV���WK�LVVXH�RI�(DUWK�0DWWHUV��0XFK�WR�P\�VDWLVIDFWLRQ��DOO�RI�WKH�DUWLFOHV�DUH�FRQ�
FHUQHG�ZLWK�ORFDO�JHRORJ\��ZLWK�DUWLFOHV�RQ�WKH�QHZ�PDSSLQJ�RI�WKH�.QLJKWRQ�DUHD��WKH�SHWURORJ\�RI�URFNV�
DW� WKH�0DUWOH\�5RFN�VLWH�� IRVVLOV� LQ� WKH�/XGORZ�0XVHXQ�FROOHFWLRQ�� VLWH� FOHDUDQFH�ZRUN� DURXQG� WKH�0DO�
YHUQV�DQG�HOVHZKHUH��D� ¶GLIIHUHQW¶�YLHZ�RI� ORFDO�VRLOV�DQG�WKH�XVXDO� UHSRUWV�RQ�6HFWLRQ�DFWLYLWLHV�DQG�*H�
RSDUN�RSHUDWLRQV�� �0HPEHUV¶�SUHVHQWDWLRQV� DW� ODVW� \HDU¶V� V\PSRVLXP�RI� WKH�2SHQ�8QLYHUVLW\�*HRORJLFDO�
6RFLHW\��28*6��DQQXDO�V\PSRVLXP�DSSHDUHG�LQ�VKRUWHQHG�IRUP�LQ�(DUWK�0DWWHUV�QR�������7KH�IXOO�SDSHUV�
DQG�PXFK�HOVH�RI�ORFDO�LQWHUHVW�DUH�QRZ�SXEOLVKHG�LQ�WKH�28*6�3URFHHGLQJV���7KLV�LV�DYDLODEOH�RQ-OLQH��� 
,�ZRXOG�OLNH�WR�RIIHU�P\�JUDWHIXO�WKDQNV�WR�WKH�FRQWULEXWRUV�WR�WKLV�LVVXH�IRU�SURYLGLQJ�PH�ZLWK�WKHLU�PDWHUL�
DO�LQ�JRRG�IRUP�DQG�EHIRUH�WKH�GHDGOLQH� 
 

6DWXUGD\���-XQH����0RFFDV�DUHD�)LHOG�0HHWLQJ 
:1)&� 3UHVLGHQW� 5DFKHO� -HQNLQV� OHG� WKH� 7KLUG� )LHOG�
0HHWLQJ� ZLWK�:RROKRSH� H[SHUWV� -RKQ� (LVHO�� .HLWK� 5D\��
'DYLG�:KLWHKHDG�� $OLFH� -DPHV� �1DWXUDO� (QJODQG���:LOO�
:DWVRQ��3DXO�2OYHU�DQG�'XQFDQ�-DPHV�� 
7KH� WULS� LQFOXGHG� %UHGZDUGLQH� %ULGJH�� %UHGZDUGLQH�
&KXUFK� �)LJ����� 0RFFDV� &KXUFK�� 0RFFDV� 'HHU� 3DUN�

�)LJ����ZLWK�WKH�(VWDWH�0DQDJHU��)UDQFLV�&KHVWHU-0DVWHU��
IROORZHG�E\�WHD�DQG�FDNHV��DW�WKH�3UHVLGHQW¶V�KRXVH��µ1HZ�
+RXVH�)DUP¶��/DWHU� VRPH�PHPEHUV�ZHQW� RQ� WR�$UWKXU¶V�
6WRQH� QHDU� 'RUVWRQH�� 7KLV� ZDV� DQRWKHU� GD\� ZLWK� JRRG�
ZHDWKHU� DQG� ZDV� HQMR\HG� E\� WKLUW\� PHPEHUV� SOXV� ILYH�
JXHVWV��� 

:HGQHVGD\����6HSWHPEHU���µ%ULQJ�RXW�\RXU�7ULORELWHV�
DQG�*UDSWROLWHV¶� � ZLWK� 3DXO�2OYHU� DW� �+HUHIRUGVKLUH�
5HVRXUFH�&HQWUH�+HUHIRUG 

7KLV� HYHQW� ZDV� DWWHQGHG� E\� QLQH� PHPEHUV� SOXV� WZR�
JXHVWV�� 3DXO� JDYH� DQ� H[FHOOHQW� H[SODQDWLRQ� RI� KRZ� WULOR�
ELWHV� DQG� JUDSWROLWHV� OLYHG� DQG� GLHG� LQ� RXU� FRXQWU\� DQG�
QRWHG�WKH�JRRG�TXDOLW\�RI�VSHFLPHQV�LQ�WKH�+HUHIRUG�5H�
VRXUFH�&HQWUH� 

)ULGD\���WK�6HSWHPEHU������������*HRORJ\�RI�6QRZGRQLD�
-�3DXO�*DQQRQ 
$�IDVFLQDWLQJ�WDON�RQ�1RUWK�:DOHV�IURP�LWV�YROFDQLF�FDO�
GHUD�RULJLQV� LQ� WKH� ODWH�2UGRYLFLDQ� WR� WKH�PDMRU�FKDQJHV�
ZURXJKW�LQ�WKH�ODVW�,FH�$JH��7KH�KLVWRU\�RI�WKLV�LPSRUWDQW�
YROFDQLF�DUH�ZDV�DOVR�FRYHUHG�LQ�WHUPV�RI�SODWH�WHFWRQLFV�
ZLWK� WKH�NH\�DVSHFWV�RI� WKH� VXEGXFWLRQ�]RQH�EHQHDWK� WKH�
DUHD�EHLQJ�LQFOXGHG�LQ�D�ZLGH�UDQJLQJ�DQG�ZHOO�LOOXVWUDWHG�
WDON� 

*ਤਮਫਮਦਸ�6ਤਢਲ਼ਨਮਭ�3਱ਮਦ਱ਠਬਬਤ�ਥਮ਱�(ਠ਱ਫਸ����� 
0HHWLQJV�ZLOO�EH�KHOG�LQ�WKH�:RROKRSH�5RRP�LQ�+HUH�
IRUG�/LEUDU\��%URDG�6W���+HUHIRUG�DW������S�P��IRU������
WR������PHHWLQJ 

)ULGD\����-DQXDU\���'U��6XH�+D\�–�µ7KH�&DQDULHV�3DUW����
(O�+LHUUR�DQG�PDJPDWLF�SOXPLQJ�SUREOHPV�¶ 
)ULGD\����)HEUXDU\���$QQXDO�0HHWLQJ�DQG�'LQQHU� 
)ULGD\����0DUFK���'U��3HWH�-HDQHV��2LO�DQG�*DV�&RQVXOW�
DQW��–�µ:KDW�PDNHV�DQ�RLOILHOG"¶ 
7XHVGD\����WR����$SULO� � � � �)LHOG�WULS�WR�6QRZGRQLD�DQG�
$QJOHVH\��—��OHG�E\�3DXO�*DQQRQ�DQG�3DXO�2OYHU���'DWHV�
DUH�WR�EH�FRQILUPHG� 
7KXUVGD\���0D\������3URI��%LOO�/HDWKHUEDUURZ—µ&UDWHUV�
RI� WKH� 0RRQ—PDNLQJ� DQ� LPSDFW¶�� �-RLQW� PHHWLQJ� ZLWK�
+HUHIRUGVKLUH�$VWURQRPLFDO� 6RF��� �� S�P��DW� WKH� .LQGOH�
&HQWUH��$6'$��+HUHIRUG���&RVW����WR�:1)&�PHPEHUV�� 
6DWXUGD\���WR����0D\������*HRORJLVWV¶�$VVRFLDWLRQ�*HR�
VFLHQFH�$FWLRQ�:HHN 
:HGQHVGD\���-XO\������:1)&�WULS�WR�WKH�&RWVZROGV 

)LJ�����7KH�XVH�RI�7XID�DQG�ORFDO�2OG�5HG�6DQGVWRQH�LQ�
%UHGZDUGLQH�&KXUFK� 

)LJ�����:LOO�:DWVRQ�H[SODLQV�UDUH�VSHFLHV�RI�SRQG�OLIH�LQ�
7KH�3RQGV�LQ�0RFFDV�3DUN��IRUPHG�IURP�WKH�UHPDLQV�RI�
D�'HYHQVLDQ�LFH�DJH�NHWWOH�KROH���������\HDUV�DJR� 

(ਣਨਲ਼ਮ਱¶ਲ�&ਮਬਬਤਭਲ਼ਲ 
,�DP�SOHDVHG�WR�SUHVHQW�WKLV���WK�LVVXH�RI�(DUWK�0DWWHUV��0XFK�WR�P\�VDWLVIDFWLRQ��DOO�RI�WKH�DUWLFOHV�DUH�FRQ�
FHUQHG�ZLWK�ORFDO�JHRORJ\��ZLWK�DUWLFOHV�RQ�WKH�QHZ�PDSSLQJ�RI�WKH�.QLJKWRQ�DUHD��WKH�SHWURORJ\�RI�URFNV�
DW� WKH�0DUWOH\�5RFN�VLWH�� IRVVLOV� LQ� WKH�/XGORZ�0XVHXQ�FROOHFWLRQ�� VLWH� FOHDUDQFH�ZRUN� DURXQG� WKH�0DO�
YHUQV�DQG�HOVHZKHUH��D� ¶GLIIHUHQW¶�YLHZ�RI� ORFDO�VRLOV�DQG�WKH�XVXDO� UHSRUWV�RQ�6HFWLRQ�DFWLYLWLHV�DQG�*H�
RSDUN�RSHUDWLRQV���3UHVHQWDWLRQV�RI�:*6�PHPEHUV¶�ZRUN�DW�ODVW�\HDU¶V�V\PSRVLXP�RI�WKH�2SHQ�8QLYHUVLW\�
*HRORJLFDO� 6RFLHW\� �28*6�� DSSHDUHG� LQ� VKRUWHQHG� IRUP� LQ� (DUWK�0DWWHUV� QR�� ���� � 7KH� IXOO� SDSHUV� DQG�
PXFK�HOVH�RI�ORFDO�LQWHUHVW�DUH�QRZ�SXEOLVKHG�LQ�WKH�28*6�3URFHHGLQJV���7KLV�LV�DYDLODEOH�RQ-OLQH��� 
,�ZRXOG�OLNH�WR�RIIHU�P\�JUDWHIXO�WKDQNV�WR�WKH�FRQWULEXWRUV�WR�WKLV�LVVXH�IRU�SURYLGLQJ�PH�ZLWK�WKHLU�PDWHUL�
DO�LQ�JRRG�IRUP�DQG�EHIRUH�WKH�GHDGOLQH� 
7ਧਨਲ�,ਲਲ਴ਤ�ਨਲ�$ਵਠਨਫਠਡਫਤ�ਨਭ�3਱ਨਭਲ਼ਤਣ�)ਮ਱ਬ� 
(DUWK�0DWWHUV� LV� GLVWULEXWHG�RQ-OLQH� WR� DOO�:1)&�PHPEHUV� LQ�'HFHPEHU� DQG�ZLOO� DSSHDU�RQ� WKH�:1)&�
ZHE�VLWH��3ULQWHG�FRSLHV�ZLOO�EH�DYDLODEOH�RQ�UHTXHVW��DQG�SD\PHQW�RI�WKH�FRVWV�RI�SULQWLQJ�DQG�SRVWDJH���,I�
\RX�UHTXLUH�D�SULQWHG�FRS\��SOHDVH�DSSO\�WR�WKH�:1)&�7UHDVXUHU�� ,DQ�3RUWHU��E\���VW�-DQXDU\�������ZLWK�
SD\PHQW�RI�������IRU�SULQWLQJ�DQG�SRVWDJH��$XWKRUV�LQ�WKLV�LVVXH�ZLOO�UHFHLYH�D�IUHH�FRS\�DXWRPDWLFDOO\��DV�
ZLOO�ERGLHV�VXFK�DV�WKH�+HUHIRUGVKLUH�5HFRUGV�2IILFH��WKH�:1)&�OLEUDU\��WKH�%ULWLVK�/LEUDU\��HWF� 
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7 +(�(DUWK�+HULWDJH�7UXVW�JHQHUDWHV�PRQWKO\�VXP�PDULHV�RI�LWV�FXUUHQW�SURJUDPPHV�DQG�RWKHU�DFWLY�
LWLHV�� � 7KHVH� VXPPDULHV� DUH� FLUFXODWHG� WR� :1)&�
PHPEHUV�VR�WKHUH�LV�OLWWOH�QHHG�IRU�UHSHWLWLRQ�KHUH� 
0DMRU�HYHQWV�LQ�WKH�SDVW�\HDU�KDYH�EHHQ�UHVHDUFK�LQWR�
WKH�µNHWWOH�KROHV¶�LQ�+HUHIRUGVKLUH�� WKH�SXEOLFDWLRQ�RI�
WKH� VHFRQG�HGLWLRQ�RI� WKH�JXLGH� WR� WKH�*HRSDUN�:D\�
DQG�D�QXPEHU�RI�WUDLQLQJ�VHVVLRQV�LQ�WKH�XVH�RI�(+7¶V�
IDFLOLWLHV�KHOG�IRU�PHPEHUV�RI�ORFDO�JHRORJ\�FOXEV�� 
 

$EEHUOH\� DQG� 0DOYHUQ� +LOOV� *HRSDUN�
DQG�*HR)HVW 

7 +5((� QHZ� RUJDQLVDWLRQV� KDYH� MRLQHG� WKH� *H�RSDUN�)RUXP�EULQJLQJ�WKH�QXPEHU�RI�PHPEHUV�XS�
WR� WZHQW\-RQH�� 7KLV� FRQWLQXHV� WKH� VWURQJ� DQG� YDULHG�
DSSURDFK�IRU�D�*HRSDUN�WKDW�FDQ�EH�HQMR\HG�E\�HYHU\�
RQH�DQG�DOORZV�SHRSOH� IURP�DOO�ZDONV�RI� OLIH� WKH�RS�
SRUWXQLW\�WR�H[SHULHQFH�DQG�OHDUQ�DERXW�LWV�LPSUHVVLYH�
QDWXUDO�DQG�PDQ-PDGH�ODQGVFDSH�DQG�DOO� WR�EH� IRXQG�
ZLWKLQ�LW�-�JHRORJ\��ZLOGOLIH��DUFKDHRORJ\��DUW�DQG�KHU�
LWDJH�� 
$OO�PHPEHUV�RSHUDWH�SURIHVVLRQDO� DQG� VXFFHVVIXO� RU�
JDQLVDWLRQV��0DQ\� UXQ� YHU\� SRSXODU� YLVLWRU� IDFLOLWLHV�
DQG� SURJUDPPHV� IRU� WKH� SXEOLF�� 7KHUH� DUH� VSHFLDOLVW�
HGXFDWLRQDO�HVWDEOLVKPHQWV�DQG� ODQG�PDQDJHUV�ZKLOVW�
RWKHUV� FRQFHQWUDWH� RQ� SURYLGLQJ� JHRORJLFDO� H[SHUWLVH�
DQG�LQLWLDWLYHV�� 
&ROOHFWLYHO\� WKH� YLVLWRU� FHQWUHV� RI�*HRSDUN�PHPEHUV�
DWWUDFW� RYHU� WZR� PLOOLRQ� YLVLWRUV� HDFK� \HDU�� 9LVLWRU�
FHQWUHV� DQG� H[SHULHQFHV� DUH� WR� EH� IRXQG� DW�0DOYHUQ�

+LOOV�*HR&HQWUH�� 6HYHUQ�9DOOH\�&RXQWU\�3DUN��'XG�
PDVWRQ�(VWDWH��&URRPH�(VWDWH��.LQYHU�5RFN�+RXVHV��
%HZGOH\�0XVHXP��+DUWOHEXU\�&DVWOH��6HYHUQ�9DOOH\�
5DLOZD\�� )RUHVWU\� (QJODQG� DW�:\UH� )RUHVW�� /DQG� RI�
WKH� /LYLQJ�'LQRVDXUV� DW� %HZGOH\��:RUFHVWHU� &DWKH�
GUDO��/DSZRUWK�0XVHXP��:RUFHVWHUVKLUH�$UFKLYH�DQG�
$UFKDHRORJ\�6HUYLFH�DQG�&RE�+RXVH�&RXQWU\�3DUN� 
$GGLQJ� WR� WKH�PL[� DUH� HGXFDWLRQDO� HVWDEOLVKPHQWV� DW�
WKH� 8QLYHUVLW\� RI� %LUPLQJKDP� 6FKRRO� RI� (QYLURQ�
PHQWDO�6FLHQFHV��%HZGOH\�6FKRRO�DQG�+HUHIRUG�6L[WK�
)RUP� &ROOHJH�� &RQVHUYDWLRQ� DQG� JHRORJ\� JURXS�
PHPEHUV� LQFOXGH� VRPH� RI� WKRVH� OLVWHG� DERYH� SOXV�
*ORXFHVWHUVKLUH� *HRORJ\� 7UXVW�� :RROKRSH� 1DWXUDO�
LVWV¶� )LHOG� &OXE�� %URRNV'HVLJQ�� 7UDQVSRUW� LQ� WKH�
/DQGVFDSH�DQG�*HRORJLVWV�LQ�WKH�*HRSDUN��7KH�PDMRU�
VSRQVRU� RI� DOO� WKH� *HRSDUN� ZRUN� LV� PHPEHU�0HUOLQ�
(QHUJ\�� DQ� LQWHUQDWLRQDO� JHRWHFKQLFDO� FRQVXOWDQF\�
VSHFLDOLVLQJ�LQ�WKH�RLO�LQGXVWU\�DQG�EDVHG�LQ�/HGEXU\� 
7KH�FRPELQHG�HIIRUWV�RI�PHPEHUV�SURYLGH�VLJQLILFDQW�
H[SHULHQFHV�IRU�YLVLWRUV�LQFOXGLQJ�DQ�LQFUHDVLQJ�QXP�
EHU�RI�VHOI-OHG�JHRORJ\�WUDLOV�SOXV�KDQGV-RQ�DFWLYLWLHV��
PXVHXP� FROOHFWLRQV�� UHVHDUFK� SURMHFWV�� HGXFDWLRQ�
FRXUVHV��DQG�LQIRUPDWLRQ�SDQHOV��GLVSOD\V�DQG�H[KLEL�
WLRQV��$�QHZ�YLVLWRU�FHQWUH�DW�6HYHUQ�9DOOH\�&RXQWU\�
3DUN� SURYLGHV� DQ� H[FHOOHQW� GLVSOD\� RI� JHRORJ\�� FRDO�
PLQLQJ�� VDQGVWRQH� TXDUU\LQJ� DQG� ZLOGOLIH�� 7KHUH� LV�
DOVR�D�QHZ�*HRSDUN-ZLGH�JHRORJ\�ZDOO�WUDLO�-�7KH�/HV�
0RUULV�0HPRULDO�7UDLO�-�DYDLODEOH�DV�D�IUHH�GRZQORDG�
IURP�WKH�ZHEVLWH��&RQWLQXLQJ�VXSSRUW�IRU�WKH�*HRSDUN�
LV�JLYHQ�E\�3UHVLGHQW�&KULV�'DUPRQ��+H�PDNHV�UHJX�
ODU�YLVLWV�DQG� IUHTXHQWO\�SULQWV�DUWLFOHV�DERXW� WKH�*H�
RSDUN�LQ�KLV�QDWLRQDO�PDJD]LQH�'RZQ�WR�(DUWK�� 
*HR)HVW��ZKLFK� UXQV� WKURXJKRXW� -XQH�� -XO\� DQG�$X�
JXVW� HDFK� \HDU�� FRQWLQXHV� WR� EH� YHU\� VXFFHVVIXO�ZLWK�
PDQ\� SHRSOH� SDUWLFLSDWLQJ�� 7KLV� \HDU� WKH� JHRORJ\�
FUDIW� GD\V� DW� :RUFHVWHU� &DWKHGUDO� DQG� :\UH� )RUHVW�
SURYHG� YHU\� SRSXODU� DV� GLG� URFN� DQG� IRVVLO� KXQWV� DW�
6HYHUQ�9DOOH\�&RXQWU\�3DUN��$OVR�SURYLQJ�D�VXFFHVV�
LV� WKH� &DSSXFFLQR� 7UDLO�� 7KLV� FRPSULVHV� *HRSDUN�
FHQWUHV�WR�YLVLW�ZKLFK�SURYLGH�ERWK�JRRG�FRIIHH�DQG�D�
JHRORJ\�WUDLO� 
0XFK�PRUH�LQIRUPDWLRQ�LV�WR�EH�IRXQG�RQ�WKH�ZHEVLWH�
DQG�)DFHERRN�WRJHWKHU�ZLWK�FXUUHQW�QHZV�DQG�HYHQWV� 

3HWHU�2OLYHU 

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

'U�3DXO�2OYHU��&KDLUPDQ�DQG�*HRSDUN 
      5HSUHVHQWDWLYH 
 SDXOROYHU#KRWPDLO�FRP�������������� 
'U�&KULV�)OHWFKHU��9LFH-&KDLUPDQ 
 FKULV�IOHWFKHU#FVOPDLO�FR�XN�������������� 
6XH�2OYHU��6HFUHWDU\�DQG�3URJUDPPH�6HFUHWDU\ 
 VXVDQROYHU#KRWPDLO�FRP�������������� 
,DQ�3RUWHU��7UHDVXUHU�DQG�0HPEHUVKLS�6HFUHWDU\ 
 LNSJPS#JPDLO�FRP�������������� 
0RLUD�-HQNLQV��6HFWLRQ�5HFRUGHU 
 MHQNLQV�PRLUD#JPDLO�FRP�������������� 
'U�-RKQ�3D\QH��µ(DUWK�0DWWHUV¶�(GLWRU 
 MRKQ�SD\QH��#JPDLO�FRP�������������� 
'RQ�(YDQV��0LQXWHV�6HFUHWDU\ 
 GRQDOG�HYDQV�#EWLQWHUQHW�FRP�� 
 ������������� 

5RZODQG�(XVWDFH 

 URZODQGHXVWDFH#\DKRR�FR�XN�������������� 

$�YLVLW�WR�+XQWOH\�4XDUU\��DQ�LPSRUWDQW�*HRSDUN�VLWH 


