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1HZ�3HUVSHFWLYHV�RQ�'XWFK�7UDGH�LQ�1HZ�1HWKHUODQG 
$�9LUWXDO�6\PSRVLXP��FRQWLQXHG� 

-RLQ�XV�IRU�D�IUHH�YLUWXDO�V\PSRVLXP�KLJKOLJKWLQJ�WKH�PRVW�UHFHQW�UHVHDUFK�RQ�'XWFK�
WUDGH�LQ�1HZ�1HWKHUODQG�VSRQVRUHG�E\�WKH�1HZ�<RUN�6WDWH�$UFKDHRORJLFDO�$VVRFLD�
WLRQ��5HJLVWUDWLRQ�LV�IUHH�DQG�RSHQ�WR�WKH�SXEOLF� 

 
$SULO���WK�����������SP 

 
  

$EVWUDFWV�RI�3DSHUV 
 
 
4XDPKHPHVLFRV��9DQ�6FKDLFN��,VODQG��$UFKHRORJLFDO�(YLGHQFH�RI�(XURSHDQ-0DKLFDQ�,QWHUDFWLRQV�
DW�WKH�7ZLOLJKW�RI�'XWFK�&RORQLDOLVP�LQ�1HZ�<RUN 
 
5HFHQW�DUFKHRORJLFDO�H[FDYDWLRQV�RQ�WKH�HDVW�VLGH�RI�9DQ�6FKDLFN�,VODQG�QHDU�$OEDQ\��1HZ�<RUN�KDYH�
UHYHDOHG�D�FLUFD������'XWFK�WUDGLQJ�RXWSRVW�ZLWK�FRQWHPSRUDQHRXV��UHODWHG�0DKLFDQ�RFFXSDWLRQ�RQ�WKH�
VLWH��$Q�DVVHPEODJH�RI�WUDGH�LWHPV�DQG�0DKLFDQ�DUWLIDFWV�GRFXPHQW�EULHI�EXW�LQWHQVH�LQWHUDFWLRQV�QHDU�WKH�
HQG�RI�'XWFK�FRORQLDO�UXOH��7KLV�SDSHU�UHYLHZV�WKH�GRFXPHQWDWLRQ�RI�VHWWOHPHQW�DQG�DVVRFLDWHG�ODQG�WUDQV�
DFWLRQV�RQ�WKH�LVODQG�ZKLOH�IRFXVLQJ�RQ�VHYHUDO�LPSRUWDQW�DUWLIDFWV�WKDW�VKHG�OLJKW�LQWR�WKH�FRPSOH[�DQG�
HYROYLQJ�'XWFK-0DKLFDQ�UHODWLRQVKLSV�LQ�WKH�VHYHQWHHQWK�FHQWXU\� 
 
0DWW�.LUN 
+DUWJHQ�$UFKHRORJLFDO�$VVRFLDWHV 
 
8VH-:HDU�DQG�0RGLILFDWLRQ�RI�:KLWH�&OD\�7REDFFR�3LSHV�5HFRYHUHG�IURP����+DXGHQRVDXQHH�DQG�
(XURSHDQ�$UFKDHRORJLFDO�6LWHV�LQ�1HZ�<RUN��FD�����-���� 
 
5HVHDUFK�E\�DUFKDHRORJLVWV�KDV�GHPRQVWUDWHG�WKH�WHPSRUDO�RFFXUUHQFH�RI�(XURSHDQ�FOD\�WREDFFR�SLSHV�
IURP�WKH�+XGVRQ�5LYHU�ZHVW�WKURXJK�WKH�0RKDZN�YDOOH\�DQG�EH\RQG��7KH�JHQHUDO�GLVWULEXWLRQ�RI�WKHVH�
SLSHV�DQG�DVVRFLDWHG�GDWHV�LV�ZHOO�XQGHUVWRRG��&ULWHULD�VXFK�DV�XVH-ZHDU�DQG�PRGLILFDWLRQ�KDYH�EHHQ�
ODUJHO\�LJQRUHG��\HW�WKHVH�PHDVXUHV�LOOXVWUDWH�GLVWLQFW�GLIIHUHQFHV�DPRQJ�DVVHPEODJHV�IURP�(XURSHDQ�DQG�
,QGLJHQRXV�VLWHV��2YHU�������SLSH�VWHPV�ZHUH�H[DPLQHG�IURP����FROOHFWLRQV�DW�WKH�1HZ�<RUN�6WDWH�0XVH�
XP�WR�FRPSDUH�WKH�SUHYDOHQFH�RI�ZHDU�DQG�PRGLILFDWLRQ�RI�(XURSHDQ-PDGH�ZKLWH�FOD\�WREDFFR�SLSHV�
ZLWKLQ�D�UDQJH�RI�WHPSRUDO�DQG�FXOWXUDO�FRQWH[WV��7KHVH�GDWD�LQGLFDWH�JUHDWHU�ZHDU�DQG�PRGLILFDWLRQ�ZLWK�
LQ�WKH�+DXGHQRVDXQHH�DVVHPEODJHV��3UHOLPLQDU\�ILQGLQJV�RIIHU�D�SURPLVLQJ�QHZ�OLQH�RI�HYLGHQFH�IRU�XQ�
GHUVWDQGLQJ�WKH�SDVW�WKURXJK�D�XELTXLWRXV�DUWLIDFW� 
 
0LNH�/XFDV 
1HZ�<RUN�6WDWH�0XVHXP 
 
'XWFK�$UWLIDFWV�LQ�WKH�1<&�$UFKDHRORJLFDO�5HSRVLWRU\��7KH�1DQ�$��5RWKVFKLOG�5HSRVLWRU\�&HQWHU� 
 
6RPH�RI�WKH�VHYHQWHHQWK-FHQWXU\�FHUDPLFV�DW�WKH�1<&�$UFKDHRORJLFDO�5HSRVLWRU\��7KH�1DQ�$��5RWK�
VFKLOG�5HVHDUFK�&HQWHU�ZHUH�UHFRYHUHG�IURP�DUWLIDFWV�GLVFDUGHG�DORQJ�WKH�HGJH�RI�WKH�(DVW�5LYHU�EHIRUH�
ODQGILOO�EXULHG�WKH�VKRUHOLQH��6KHUGV�IURP�RQH�DVVHPEODJH�H[FDYDWHG�DW�WKH���+DQRYHU�6TXDUH�VLWH�KDYH�
EHHQ�OLQNHG�WR�YHVVHOV�PDGH�LQ�WKH�1HWKHUODQGV��DW�WKH�FHUDPLF�SURGXFWLRQ�FHQWHU�RI�%HUJHQ�RS�=RRP��DQG�
RWKHU�ORFDOLWLHV��7KH�VKHUGV�FDPH�IURP�PDQ\�W\SHV�RI�YHVVHOV�DQG�LOOXVWUDWH�WKH�UDQJH�RI�FHUDPLFV�WKDW�
ZHUH�LPSRUWHG�WR�1HZ�$PVWHUGDP�E\�WKH�:HVW�,QGLD�&RPSDQ\�� 
 
��������
Ǥ����������ȋ�����������������������Ȍ����������	Ǥ���������ȋ�$(&20�6FKRRO�RI�9LVXDO�$UWV� 
3UHVHQWHG�E\�0HWD�)��-DQRZLW] 
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$�0HVVDJH�IURP�WKH� 
1<6$$�([HFXWLYH�&RPPLWWHH 

&DQFHOODWLRQ�RI�WKH�$SULO�1<6$$�$QQXDO�FRQIHUHQFH 
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,Q�0HPRULDP���'LDQH�1DFK�'DOODO 

'LDQH�1DFK�'DOODO��53$��SDVVHG�LQWR�PHPRU\�LQ�-DQXDU\��'LDQH�
ZDV�ZHOO�NQRZQ�DPRQJ�KHU�IHOORZ�DUFKDHRORJLVWV�IRU�VHYHUDO�
WKLQJV��KHU�H[WHQVLYH�NQRZOHGJH�RI�ZKLWH�FOD\�SLSHV�DQG�WKHLU�PDN�
HUV��KHU�DELOLW\�WR�WDON�WR�WKH�SXEOLF�DERXW�DUFKDHRORJ\�DQG�PDNH�LW�
FOHDU�DQG�HQMR\DEOH�IRU�KHU�DXGLHQFH��KHU�VNLOO�DW�PDQDJLQJ�SURMHFWV��
DQG�DERYH�DOO�KHU�JHQHURVLW\�RI�VSLULW�DQG�FKHHUIXOQHVV�� 
 
'LDQH�EHJDQ�KHU�VWXG\�RI�DUFKDHRORJ\�DW�0RQWFODLU�6WDWH�8QLYHUVLW\�
DIWHU�KHU�FKLOGUHQ�ZHUH�LQ�VFKRRO��+HU�ILUVW�ELJ�DUFKDHRORJ\�SURMHFW�
ZDV�ZRUNLQJ�RQ�WKH�RULJLQDO�5DULWDQ�/DQGLQJ�SURMHFW�LQ�1HZ�-HUVH\��
ZKHUH�VKH�VSHFLDOL]HG�LQ�WKH�LGHQWLILFDWLRQ�RI�ZKLWH�FOD\�VPRNLQJ�
SLSH�PDNHUV�EDVHG�RQ�WKHLU�PDNHUV¶�PDUNV�DQG�GHFRUDWLRQV��6KH�
ZRUNHG�DV�D�VPRNLQJ�SLSHV�PDWHULDO�FXOWXUH�VSHFLDOLVW�RQ�PDQ\�RI�
WKH�ODUJH�1HZ�<RUN�&LW\�VLWHV�H[FDYDWHG�GXULQJ�WKH�����V�DQG�
����V��LQFOXGLQJ�WKH�%URDG�)LQDQFLDO�&HQWHU��WKH�6WDGW�+X\V��DQG���
+DQRYHU�6TXDUH��DV�ZHOO�DV�VLWHV�LQ�3KLODGHOSKLD�DQG�RWKHU�DUHDV��
ZKLOH�VWXG\LQJ�IRU�KHU�PDVWHU¶V�GHJUHH�DW�1HZ�<RUN�8QLYHUVLW\�� 
 

)URP������XQWLO������'LDQH�ZDV�WKH�GLUHFWRU�RI�1HZ�<RUN�&LW\¶V�XUEDQ�DUFKDHRORJ\�PXVH�
XP��1HZ�<RUN�8QHDUWKHG��DQG�WKH�FXUDWRU�RI�WKH�6RXWK�6WUHHW�6HDSRUW�0XVHXP¶V�FROOHFWLRQ�
RI�RYHU�WZR�PLOOLRQ�DUWLIDFWV�H[FDYDWHG�LQ�WKH�FLW\��,Q�WKDW�UROH�VKH�ZRUH�PDQ\�KDWV��6KH�NHSW�
WUDFN�RI�WKH�FROOHFWLRQV��ZRUNHG�RQ�FRQVHUYDWLRQ�RI�REMHFWV��DQG�KHOSHG�DQ\�RI�KHU�IHOORZ�
DUFKDHRORJLVWV�ZKR�QHHGHG�DFFHVV�WR�WKH�DUWLIDFWV��6KH�DOVR�LQWHUDFWHG�ZLWK�WKH�SXEOLF��IURP�
WKH�SHRSOH�ZKR�FDPH�LQWR�WKH�PXVHXP�RQ�D�GDLO\�EDVLV�WR�VHH�WKH�DUWLIDFWV��DQG�'LDQH�DQG�
KHU�DVVLVWDQWV�DW�ZRUN�LQ�WKH�YLHZLQJ�DUHD��WR�SDUWLFLSDQWV�LQ�1<&�%RDUG�RI�(GXFDWLRQ�DQG�
(OGHUKRVWHO�SURJUDPV�� 
 
$IWHU�6RXWK�6WUHHW�6HDSRUW�GHFLGHG�WR�HOLPLQDWH�WKH�FXUDWRU¶V�SRVLWLRQ��'LDQH�ZHQW�WR�ZRUN�
DV�D�6HQLRU�$UFKDHRORJLVW�DQG�7HFKQLFDO�'LUHFWRU��ILUVW�IRU�'HZEHUU\-*RRGNLQG�WKHQ�IRU�
$.5)��ERWK�1<&�HQJLQHHULQJ�ILUPV��6KH�FRQGXFWHG�GRFXPHQWDU\�UHVHDUFK��VXSHUYLVHG�DQG�
ZRUNHG�RQ�H[FDYDWLRQV��DQG�ZURWH�WHFKQLFDO�UHSRUWV��$PRQJ�WKH�PDQ\�SURMHFWV�VKH�RYHUVDZ�
DUH�WKH�6RXWK�)HUU\�7HUPLQDO�3URMHFW�DQG�WKH�H[FDYDWLRQ�RI�WKH�VKLS�IRXQG�DW�WKH�:RUOG�
7UDGH�&HQWHU�VLWH��6KH�DOVR�FR-HGLWHG�WKH�ERRN�7DOHV�RI�*RWKDP��+LVWRULFDO�$UFKDHRORJ\��
(WKQRKLVWRU\�DQG�0LFURKLVWRU\�RI�1HZ�<RUN�&LW\��ZKLFK�UHFHLYHG�WKH������-DPHV�'HHW]�
DZDUG�IURP�WKH�6RFLHW\�IRU�+LVWRULFDO�$UFKDHRORJ\� 
 
'LDQH�ZDV�D�VFKRODU��D�JHQHURXV�FROODERUDWRU��DQG�D�SHUVRQ�ZKR�ZDV�DOZD\V�HQFRXUDJLQJ�WR�
KHU�FROOHDJXHV�DQG�DQ\RQH�HOVH�QHHGLQJ�LQIRUPDWLRQ�RU�LQVSLUDWLRQ��6KH�ZLOO�EH�PLVVHG��6KH�
LV�VXUYLYHG�E\�KHU�KXVEDQG��(XJHQH�5H\HV��DQG�KHU�FKLOGUHQ�8UL�DQG�1LFROH�'DOODO�DQG�WKHLU�
VSRXVHV� 
 

 0HWD�)��-DQRZLW] 
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&5,12,'6�$1'�27+(5�0$5,1(�)266,/6 
 
$�VLQJOH�FULQRLG�FROXPQDO�³EHDG´�ZDV�UHFRYHUHG�

IURP�WKH�SORZ]RQH�RI�(8����DW�6LWH����$W�6LWH����

ODUJH�SLHFHV�RI�IRVVLOLIHURXV�VLOLFHRXV�VKDOH\�OLPH�

VWRQH��FRPSOHWH�ZLWK�PDULQH�IRVVLOV�OLNH�FRUDOV��EUD�

FKLRSRGV��DQG�FULQRLGV��DORQJ�ZLWK�EODFN�FKHUW�DQG�

\HOORZLVK-EURZQ�OLPHVWRQH�URFN�PDWUL[�ZHUH�UHFRY�

HUHG�IURP�(8����)HDWXUH���:HVW��(8�����DQG�(8�����

7DEOH���VXPPDUL]HV�WKH�IRVVLOLIHURXV�URFN�DQG�WKH�

FULQRLGV�IRXQG�DW�6LWH����,Q�DOO������FULQRLG�FROXP�

QDOV�ZHUH�UHFRYHUHG�IURP�6LWH����2I�WKHVH������ZHUH�

FROOHFWHG�RQ-VLWH�LQ�WKH����-LQFK�PHVK�DQG����-LQFK�

PHVK�ILHOG�VFUHHQV��ZKLOH�PRUH�WKDQ�WZR-WKLUGV�������

ZHUH�UHFRYHUHG�IURP�WKH�����-�LQFK�VFUHHQLQJ�RI�WKH�

IORWDWLRQ�KHDY\�IUDFWLRQ��� 7KH�RYHUZKHOPLQJ�PDMRUL�

W\�RI�WKH�FULQRLGV�UHFRYHUHG�RULJLQDWHG�LQ�WKH�%�KRUL�

]RQ�VXEVRLO�RI�(8���� 

 

)RVVLO�FULQRLGV�DUH�WKH�VLOLFHRXV�UHPDLQV�RI�PDULQH�HFKLQRGHUPV�WKDW�OLYHG�IL[HG�WR�WKH�VHDEHG��$OVR�FDOOHG�³VHD�OLOLHV´�

WKH\�DWWDFKHG�WR�WKH�VHD�IORRU�ZLWK�D�KROGIDVW�RU�URRW��$�FHQWUDO�VWHP�RU�FROXPQ�VXSSRUWV�WKH�FURZQ��ZLWK�LWV�DUPV�DQG�

FDO\[��PRXWK��JXW��DQG�DQXV���7KH�VWHP�RI�WKH�FULQRLG�LV�RI�PRVW�LQWHUHVW�WR�DUFKDHRORJLVWV��,W�LV�GLYLGHG�LQWR�VHFWLRQV�RU�

GLVNV��NQRZQ�DV�FROXPQDOV�� 0RVW�FROXPQDOV�KDYH�D�FHQWUDO�KROH�FDOOHG�D�OXPHQ��ZKLFK�PDNHV�WKHP�UHDG\�WR�EH�VWUXQJ�

DV�EHDGV��&UDYHQ�DQG�3HQGOH�*HRORJLFDO�6RFLHW\�������� 

 

$W�0HGOLQH�6LWH����FULQRLGV�PHDVXUHG�IURP�DV�ORQJ�DV������PP�������LQ��WR�VPDOOHU�WKDQ���PP�������LQ���7KH�ZHLJKWV�RI�

FULQRLGV�UDQJHG�IURP�����J�WR�OHVV�WKDQ����J�� 

 

7KURXJKRXW�PXFK�RI�1RUWK�$PHULFD��FULQRLG�FROXPQDOV��UHJDUGOHVV�RI�SURYHQLHQFH��DUH�FDOOHG�,QGLDQ�%HDGV��%UDG\�

�������7KH\�DUH�IRXQG�LQ�PDQ\�UHJLRQV�WKDW�LQFOXGH�DUHDV�RI�OLPHVWRQH�EHGURFN��1DWLYH�$PHULFDQV�KDYH�D�ORQJ�DQG�YHU\�

LQWHUHVWLQJ�UHODWLRQVKLS�ZLWK�DOO�W\SHV�RI�IRVVLOV��0D\RU��������$W�D�VLWH�QHDU�:LQVORZ��$UL]RQD�VKH�QRWHV�

³$UFKDHRORJLVWV�QRWLFHG�WKDW�FULQRLGV��WKH�VHJPHQWHG�KROORZ�VWHPV�RI�VHD�OLOLHV��ZHUH�XVHG�IRU�EHDGV��DV�LQ�FRXQWOHVV�

RWKHU�3DOHR-�,QGLDQ�VLWHV�DFURVV�$PHULFD«´��0D\RU����������� 

)LJXUH����0HGOLQH�6LWH����([FDYDWLRQ�8QLW��(8������/HYHO��%�6:��

7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU�LQ�WKH 
7RZQ�RI�0RQWJRPHU\���2UDQJH�&RXQW\��1HZ�<RUN 

 
3$57�,, 

 
%\ 

 
:LOOLDP�6DQG\��-RKQ��+��&UHVVRQ��-XOLH�$EHOO-+RUQ��&HFH�6DXQGHUV��DQG�)DOLQH�6FKQHLGHUPDQ 

+LVWRULFDO�3HUVSHFWLYHV��,QF� 



� 
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7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 

)LJXUH����0HGOLQH�6LWH����([FDYDWLRQ�8QL��(8������/HYHO��%�6:�� 
FULQRLG�FROXPQDOV 

)LJXUH����0HGOLQH�6LWH����([FDYDWLRQ�8QLW��(8������/HYHO��%�6:��VLQJOH�
VHJPHQW�FULQRLG�FROXPQDOV�WKDW�DUH�JUHDWHU�WKDQ�RQH-HLJKWK�RI�DQ�LQFK� 



� 
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7DEOH���� &ULQRLGV�DQG�)RVVLO�5RFN�IURP�6LWH�� 

 
)RVVLO�5RFN� �)RVVLOLIHURXV�YHU\�VLOLFHRXV��VKDOH\�OLPHVWRQH�URFN 

 
 

1DWLYH�$PHULFDQV�LQ�ZKDW�LV�QRZ�1HZ�<RUN�6WDWH�RIWHQ�ZRUH�VWULQJV�RI�EHDGV�RI�YDULRXV�W\SHV��DV�HYLGHQFHG�E\�JUDYH�LQYHV�

WLJDWLRQV��7KHUH�DUH�WZR�FRPPRQ�ZD\V�WKDW�1DWLYH�$PHULFDQV�ZRXOG�W\SLFDOO\�FDUU\�IRVVLOV��7KRVH�WKDW�ZHUH�EHDG�VKDSHG��RU�

WKDW�FRXOG�EH�SHUIRUDWHG��ZRXOG�EH�ZRUQ�DV�QHFNODFHV�RU�EUDFHOHWV��,Q�DGGLWLRQ��IRVVLOV�ZHUH�RIWHQ�NHSW�LQ�SHUVRQDO�PHGLFLQH�

EDJV�RU�PHGLFLQH�EXQGOHV�WKDW�ZHUH�ZRUQ�OLNH�D�QHFNODFH��7KLV�FXVWRP�ZDV�WKRXJKW�WR�GDWH�EDFN�WR�WKH�$UFKDLF�3HULRG�

�0D\RU�������:DOOLQJ��������,Q�D�VXUYH\�RI�FULQRLGV�UHFRYHUHG���IURP�RWKHU�DUFKDHRORJLFDO�VLWHV��RQH�FRPPRQ�FRQWH[W�IRU�WKH�

UHFRYHU\�RI�FULQRLGV�LV�WKDW�WKH\�DUH�IRXQG�WRJHWKHU�ZLWK�RWKHU�EHDGV��VWUXQJ�LQ�D�QHFNODFH��DQG�LQWHUUHG�ZLWK�EXULDOV��$QRWKHU�

SODFH�ZKHUH�FULQRLG�EHDGV�KDYH�EHHQ�IRXQG�LV�ZLWKLQ�OLYLQJ�IORRUV�RU�PLGGHQV��,Q�1HZ�<RUN�6WDWH��FULQRLG�EHDGV�KDYH�EHHQ�

IRXQG�LQ�D�EXULDO�ZLWK�RWKHU�EHDGV��LQ�PLGGHQV��DQG�LQ�GDWHG�SLW�IHDWXUHV��1R�FULQRLG�TXDUU\LQJ�RU�SURFHVVLQJ�VLWHV�DUH�GRFX�

PHQWHG� 

 
)RVVLOLIHURXV�URFN�PDWUL[�VDPSOHV�IURP�6LWH���(8����DQG�(8����ZHUH�VHQW�WR�'U��&KDUOHV�9HU�6WUDHWHQ�RI�WKH�'HSDUWPHQW�RI�*HRO�

RJ\��1HZ�<RUN�6WDWH�0XVHXP��7KH�URFN�VDPSOH�IURP�0HGOLQH��6LWH����(8����LV�IURP�WKH�/RZHU�'HYRQLDQ�+HOGHUEHUJ�*URXS��

7KH�EUDFKLRSRGV�DSSHDU�WR�EH�HLWKHU�&RVWHOOLURVWUD�VLQJXODULV�RU�&RVWHOOLURVWUD�SHFXOLDULV��7KH�IRUPHU�LV�IRXQG�LQ�WKH�.DONEHUJ�

DQG����������������1HZ�6FRWODQG�IRUPDWLRQV��LQ�WKH�ORZHU�SDUW�RI�WKH�+HOGHUEHUJ�*URXS�OLPHVWRQHV��7KLV�FKDUDFWHU��OLWKRORJ\��RI�WKH�URFN�LV�OLNH�

WKDW�VRPHWLPHV�IRXQG�LQ�WKH�1HZ�6FRWODQG��DQG�QRW�OLNH�WKH�.DONEHUJ��9HU�6WUDHWHQ��SHUVRQDO�FRPPXQLFDWLRQ�������� 

 
7KH�EUDFKLRSRG�&RVWHOOLURVWUD�SHFXOLDULV�DSSDUHQWO\�RQO\�RFFXUV�LQ�WKH�XSSHU�SDUW�RI�WKH�+HOGHUEHUJ�
*URXS�OLPHVWRQHV��LQ�WKH�$OVHQ�DQG�3RUW�(ZHQ�IRUPDWLRQV��7KH�DSSHDUDQFH�RI�WKH�URFN�VDPSOHV�DUH�QRW�
OLNH�WKH�$OVHQ�)RUPDWLRQ«��3HUKDSV�WKH�3RUW�(ZHQ�>PDWHULDO@�FRXOG�ORRN�OLNH�WKLV�GRZQ�WKH�5RQGRXW-
1HYHUVLQN�9DOOH\«��9HU�6WUDHWHQ��SHUVRQDO�FRPPXQLFDWLRQ�������� 

 
$FFRUGLQJ�WR�9HU�6WUDHWHQ��WKH�URFN�LWVHOI�RULJLQDOO\�ZDV�D�YHU\�VLOLFHRXV��VKDOH\��DUJLOODFHRXV��OLPHVWRQH��LQ�ZKLFK�WKH�

VLOLFD�VRPHWLPHV�DFWXDOO\�IRUPV�FKHUW�QRGXOHV��7KH�HQWLUH�OLPHVWRQH�FRPSRQHQW�RI�WKH�URFN��FRPSRVHG�RI�WKH�PLQHUDO�FDOFLWH��

KDG�GLVVROYHG�DZD\��7KH�VDPSOHV�IURP�6LWH���KDYH�EHHQ�VWURQJO\�ZHDWKHUHG�DV�HYLGHQFHG�E\�WKH�³URFN�GHFD\�´�ZKLFK�UH�

PRYHG�DOO�WKH�FDOFLWH��7KLV�LV�QRW�RIWHQ�IRXQG�RQ�UHFHQW�RXWFURSV��XQOHVV�WKH�OLPHVWRQH�LV�DORQJ�MRLQWV��ZKLFK�DUH�IUDFWXUHV�LQ�

WKH�URFN�ZKHUH�WKHUH�KDV�EHHQ�QR�PRWLRQ�� 7KLV�GHHS�GHJUHH�RI�ZHDWKHULQJ�OHIW�'U��9HU�6WUDHWHQ�SRVWXODWLQJ�DV�WR�ZKHWKHU�WKH�

/RFDWLRQ &ULQRLGV�
LQ�6FUHHQ 

&ULQRLGV�LQ�
)ORWDWLRQ 

7RWDO�
&ULQRLGV 

3UHVHQFH�$EVHQFH�
RI�)RVVLO�5RFN 

(8����)HDW����
:HVW 

    

(8�����%6:     
(8�����%6(     
(8�����%     
(8�����%6: �� ��� ���  
(8�����%6( ��  ��  
(8�����%6:  �� ��  
(8�����%6:     
(8�����%6:     
(8�����%6:     
727$/ ��� ��� ���   
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1DWLYH�$PHULFDQ�ZKR�ZHUH�EUHDNLQJ�RXW�WKH�FULQRLG�VWHP�SLHFHV�IRXQG�WKH�URFN��GHHSO\�ZHDWKHUHG��DW�RU�FORVH�WR�WKH�VLWH��

GUDJJHG�WKHUH�DQG�GURSSHG�E\�JODFLDO�LFH��SRVVLEO\�DURXQG��������\HDUV�DJR��DV�WKH�JODFLDO�LFH�PHOWHG�QRUWK��+H�IXUWKHU�VWDWHG�

WKDW« 

7KHVH�URFN�IRUPDWLRQV�DUH�IURP�/RZHU�'HYRQLDQ�VWUDWD��(DUO\�'HYRQLDQ�WLPH���RI�WKH�+HOGHUEHUJ�
*URXS��GDWHG�WR�EH�RQ�WKH�RUGHU�RI�DERXW�����WR�����PLOOLRQ�\HDUV�ROG��7KH\�ZHUH�GHSRVLWHG�LQ�D�VKDO�
ORZ��RQ-WKH-FRQWLQHQW�VHD��ZLWK�GHSWKV�RI�ZDWHU�LQ�ERWK�(8V�RQ�WKH�RUGHU�����IW����PHWHUV��RU�GRZQ�WR�D�
FRXSOH�KXQGUHG�IHHW�GHHSHU�� %XW�QRW�RFHDQLF�GHSWKV�DW�DOO� 

 
7KH�RULJLQDO�FDOFLWH�RI�D�QXPEHU�RI�WKH�VKHOOV��LQFOXGLQJ�D�QXPEHU�RI�WKH�FULQRLG�VWHP�SLHFHV«�FRO�
OHFWHG��KDV�EHHQ�UHSODFHG�E\�VLOLFD��WKH�VDPH�DV�PDNHV�WKH�FKHUW��YLVLEOH�RQ�VRPH�VDPSOHV�� 

 
2QH�RI�VHYHUDO�TXHVWLRQV�WKDW�UHPDLQ�LV�³ZKHUH�GLG�WKLV�URFN�FRPH�IURP"´�«WKH�DQVZHU�FRXOG�EH�WKDW�WKH�
URFN�VDPSOHV��DV�LQGLYLGXDO�SLHFHV�RU�SHUKDSV�DV�RQH�ODUJLVK�ERXOGHU�WKDW�ZDV�EURNHQ�GRZQ�E\�KXPDQ�RU�
QDWXUDO�FDXVHV��FRXOG�KDYH�EHHQ�FDUULHG�WR�WKH�VLWH�ZKHUH�WKH�FULQRLGV�ZHUH� 
$OWHUQDWLYHO\��WKH�1HZ�6FRWODQG�DQG�3RUW�(ZHQ�IRUPDWLRQV�RXWFURS�DV�FORVH�DV�FD�����PLOHV�WR�WKH�QRUWK�
ZHVW��LQ�WKH�5RQGRXW-1HYHUVLQN�9DOOH\��MXVW�RYHU�WKH�6KDZDQJXQN�5LGJH�� 2U�EHHQ�FDUULHG�IURP�DQ\�
ZKHUH�EHWZHHQ�3RUW�-HUYLV�DQG�.LQJVWRQ«���9HU�6WUDHWHQ�SHUVRQDO�FRPPXQLFDWLRQ������� 

 
7R�EHWWHU�XQGHUVWDQG�WKH�SUHFRQWDFW�FRQWH[W�RI�FULQRLGV�IURP�6LWHV���DQG����WKH�DUFKDHRORJLFDO�HYLGHQFH�IRU�FULQRLG�EHDGV�LQ�WKH�

8QLWHG�6WDWHV�DQG�&DQDGD�ZDV�UHYLHZHG��5HVHDUFK�IRFXVHG�RQ�DUFKDHRORJLFDO�VLWHV�ZLWK�FULQRLGV�LQ�1HZ�<RUN�6WDWH��1HZ�-HUVH\��

DGMDFHQW�VHFWLRQV�RI�&DQDGD��DQG�DOVR�RWKHU�UHJLRQV�RI�WKH�FRXQWULHV��&ULQRLG�EHDGV�KDYH�EHHQ�IRXQG�DW�DUFKDHRORJLFDO�VLWHV�IURP�

QRUWKHUQ�$ODEDPD��2KLR��DQG�,OOLQRLV�WR�1RUWK�'DNRWD��7H[DV�DQG�&DOLIRUQLD��H�J��'LDO��������,Q�&DQDGD��WKH\�KDYH�EHHQ�GRFX�

PHQWHG�DW�VLWHV�LQ�2QWDULR�DQG�$OEHUWD��+RZHYHU��WKHUH�DUH�D�OLPLWHG�QXPEHU�RI�FULQRLG�VLWHV�UHSRUWHG�IURP�1HZ�<RUN�DQG�QHDUE\�

VWDWHV� 

7KH�0LQLVLQN�+LVWRULDQ�6LWH�LQ�WKH�7RZQ�RI�0LQLVLQN��2UDQJH�&RXQW\��LV�ORFDWHG�DERXW����PLOHV�ZHVW-�VRXWKZHVW�RI�WKH�0HG�

OLQH�SURMHFW�VLWH��DGMDFHQW�WR�D�VPDOO�VWUHDP��/LNH�6LWH����WKLV�VPDOO�VLWH�LV�OHVV�WKDQ�D�PLOH�IURP�WKH�:DOONLOO�5LYHU�DQG�KDG�

ERWK�ODUJH�SLHFHV�RI�FULQRLG�VWHP�FROXPQDOV��DQG�YHU\��YHU\�VPDOO�RQHV���$�WRWDO�RI����FULQRLG�VWHPV�DQG�EHDGV�ZHUH�UHFRY�

HUHG��IURP�DUFKDHRORJLFDO�FRQWH[WV��)LYH�ZHUH�UHFRYHUHG�IURP�ó-LQFK�VFUHHQV�DQG�DQRWKHU�HLJKW�ZHUH�UHFRYHUHG�IURP�WKH�

����WK-LQFK�IORWDWLRQ�KHDY\�IUDFWLRQV��6WRQH�WRROV�IURP�WKH�/DWH�$UFKDLF�DQG�0LGGOH�:RRGODQG��ZHUH�IRXQG��)RXU�SLW�IHD�

WXUHV��FUHDWHG�DQG�ILOOHG�E\�1DWLYH�$PHULFDQV��ZHUH�H[FDYDWHG��DOO�GDWHG�WR�WKH�0LGGOH�:RRGODQG�SHULRG���)HDWXUH���DW�WKH�

+LVWRULDQ�6LWH�ZDV�D�GHHS�SLW�ILOOHG�ZLWK�7$5��PDQRV��PHWDWHV��KDPPHUVWRQHV��DQG�D�FULQRLG�EHDG��5HFRYHUHG�FKDUFRDO�SUR�

GXFHG�D�UDGLRFDUERQ�GDWH�RI��������-����\HDUV�%3������$�'����-������)HDWXUH���ZDV�D�ODUJH��GHHS�IHDWXUH�WKDW�FRQWDLQHG�QX�

PHURXV�IUDJPHQWV�RI�0RGLILHG�9LQHWWH�,QWHULRU�&RUGPDUNHG�SRWWHU\��IUDJPHQWV�RI�IDEULF�LPSUHVVHG�SRWWHU\��D�VFUDSHU��VHYHUDO�

IODNHV��DQG�ILYH�FULQRLG�EHDGV��DQG�ZDV�DVVRFLDWHG�ZLWK�D�)R[�&UHHN��6WHXEHQYLOOH��/DQFHRODWH�NQLIH��7KH�IHDWXUH�\LHOGHG�D�

UDGLRFDUERQ�GDWH�RI��������-����%3������$�'����-������QHDUO\�LGHQWLFDO�WR�WKH�)HDWXUH���GDWH��)HDWXUH���ZDV�D�ODUJH�IHDWXUH�

WKDW�SURGXFHG�VHYHUDO�OLWKLFV�DQG�WZR�FULQRLG�EHDGV��DQG�ZDV�UDGLRFDUERQ�GDWHG�WR��������-����%3������$�'����-������7KHVH���

IHDWXUHV�OLNHO\�UHSUHVHQW�WKH�ILOOHG�SLWV�IURP�1DWLYH�$PHULFDQ�VZHDW�ORGJHV���)HDWXUH���ZDV�D�VPDOO�IHDWXUH�WKDW�SURGXFHG�WZR�

VPDOO�FULQRLG�EHDGV��%7.������� 

 

$QDO\VLV�RI�WKH�FULQRLG�EHDGV�DW�WKH�+LVWRULDQ�6LWH�IRFXVHG�RQ�PDQ\�RI�WKH�VDPH�UHVHDUFK�TXHVWLRQV�SRVWXODWHG�IRU�WKH�6LWH�

��DQG�6LWH���FULQRLGV��6SHFLILFDOO\��UHVHDUFK�DGGUHVVHG�ZKHWKHU�RU�QRW�WKH�FULQRLGV�IRXQG�LQ�WKH�SLW�IHDWXUHV�ZHUH�RI�FXOWXUDO�

RULJLQ��/LNH�WKH�0HGOLQH�6LWHV��WKH�+LVWRULDQ�6LWH�ZDV�LGHQWLILHG�ZLWKLQ�D�PXFK�ODUJHU�SURMHFW�VLWH��LW�ZDV��VXUYH\HG�IRU�D�SUR�

7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 
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SRVHG�KRXVLQJ�GHYHORSPHQW��7KDW�ILHOGZRUN�LQYROYHG�FRPSOHWLQJ�KXQGUHGV�RI�67V�DQG�VXUIDFH�FROOHFWLQJ�PLOHV�RI�SORZHG�

WUDQVHFWV�� )XUWKHU��WKDW�SURSRVHG�GHYHORSPHQW�ZDV�VXUURXQGHG�E\�VHYHUDO�RWKHU�ODUJH-VFDOH�SURSRVHG�KRXVLQJ�GHYHORSPHQWV�

WKDW�XQGHUZHQW�VLPLODU�OHYHOV�RI�DUFKDHRORJLFDO�LQYHVWLJDWLRQ��2WKHU�WKDQ�WKH�+LVWRULDQ�6LWH¶V�IHDWXUHV�DQG�DGMDFHQW�([FDYD�

WLRQ�8QLWV��QRQH�RI�WKLV�H[WHQVLYH�ILHOGZRUN�SURGXFHG�DQ\�FULQRLGV��%7.��������7KLV�DUJXHV�WKDW�WKH�FULQRLGV�ZHUH�QRW�D�

SDUW�RI�WKH�QDWXUDO�ODQGVFDSH��������DQG�ZHUH�LQGHHG�FXOWXUDO�LQ�RULJLQ� 

 
$W�WKH�$GDPV�6LWH�LQ�/LYLQJVWRQ�&RXQW\��1HZ�<RUN��FULQRLG�EHDGV�ZHUH�UHFRYHUHG�IURP�D�FKLOG¶V�EXULDO�LQ�&HPHWHU\���

�:UD\������������ 7KH�6LWH�GDWHV�WR�FD�������WR�������9DQGUHL�������� 7KLV�EXULDO�RI�D�WKUHH-\HDU�ROG�6HQHFD�FKLOG�KDG�D�

VWULQJ�RI�EHDGV�WKDW�LQFOXGHG�HLJKW�FULQRLG�EHDGV��DORQJ�ZLWK�³«WLQ\�WXEXODU�EUDVV�EHDGV��DV�ZHOO�DV�D�IHZ�GLVFRLGDO�DQG�WUHH�

EDUUHO-VKDSHG�VKHOO�EHDGV�´� $OVR��DW�WKH�$GDPV�6LWH�D�ZRUQ�DQG�SROLVKHG�SLHFH�RI�FRUDO�ZDV�DPRQJ�D�OLVW�RI�LWHPV�ZLWKLQ�WKH�

JUDYH�RI�DQ�DGXOW�IHPDOH��:UD\������������:UD\�����������VWDWHG�WKDW�³&ULQRLG�VWHPV�ZHUH�GULOOHG�DQG�ZRUQ�DV�EHDGV��DQG�

WKH\�ZHUH�WKH�SURWRW\SH�IRU�WKH�GLVFRLGDO�EHDGV�WKDW�ZHUH�RUQDPHQWV�´ 

 

$W�WKH�&RPIRUW�6LWH�LQ�WKH�7RZQ�RI�&KHQDQJR��%URRPH�&RXQW\��1HZ�<RUN��PXOWLSOH�1DWLYH�$PHULFDQ�EXULDOV�ZHUH�H[FD�

YDWHG�E\�681<�%LQJKDPWRQ�DQG�DYRFDWLRQDO�DUFKDHRORJLVWV�LQ�WKH�HDUO\�����V��$VVRFLDWHG�IXQHUDU\�REMHFWV�LQFOXGHG�RQH�

FULQRLG�EHDG��)HGHUDO�5HJLVWHU�������$OOLVRQ�����D���2QH�FULQRLG�VWHP�IRVVLO�ZDV�DOVR�H[FDYDWHG�LQ�FRQWH[W�DW�WKH�0RKDZN�

,URTXRLV�.ORFN�9LOODJH�6LWH��,W�ZDV�FRQVLGHUHG�D�SRVVLEOH�³PDJLFDO�IHWLVK´��)XQN�DQG�.XKQ����������.XKQ��������7KH�)HUQ�

OHD���6LWH�LQ�*UHHQH�&RXQW\�\LHOGHG�RQH�FULQRLG�VWHP��&XUWLQ�������$OOLVRQ�����E�� 

 

2QH�FULQRLG�EHDG�IURP�'HODZDUH�:DWHU�*DS�&ROOHFWLRQ�RI�XQDVVRFLDWHG�IXQHUDU\�REMHFWV�JLIWHG�WR�WKH�0XVHXP��RI�WKH�

$PHULFDQ�,QGLDQ�LV�EHOLHYHG�WR�EH�IURP�:DUUHQ�&RXQW\��1HZ�-HUVH\��$OOLVRQ�����E��� ,Q�+RZHOO�7RZQVKLS��0RQPRXWK�

&RXQW\��1HZ�-HUVH\��D�IHZ�FULQRLGV�ZHUH�UHFRYHUHG�IURP�WKH�.DQG\�%DU�6LWH��7KH\�ZHUH�QRW�FRQVLGHUHG�DUWLIDFWV�DQG�ZHUH�

QRW�NHSW�ZLWK�WKH��DUWLIDFW�FROOHFWLRQ��6\SNR��������  

 

,Q�2QWDULR��FULQRLG�EHDGV�ZHUH�UHFRYHUHG�IURP�D�PLGGHQ�DVVRFLDWHG�ZLWK�WKH�0LGGOH�,URTXRLDQ��FD�������–������$'��5LIH�

6LWH��)LQOD\VRQ��������������)XUWKHU��3DUNV�&DQDGD�LGHQWLILHG�D�SRVVLEOH�/DWH�$UFKDLF-0LGGOH�:RRGODQG�FULQRLG�EHDG�FRO�

OHFWLQJ�ZRUNVKRS�VLWH�DORQJ�WKH�7UHQW-6HYHUQ�ZDWHUZD\�LQ�VRXWK-FHQWUDO�2QWDULR�3URYLQFH��5HVHDUFK�DWWHPSWHG�WR�GHWHUPLQH�

ZKHWKHU�FULQRLG�EHDGV�KDYH�EHHQ�LGHQWLILHG�IURP�SUHFRQWDFW�FXOWXUDO�FRQWH[WV�HOVHZKHUH�LQ�2QWDULR��)DUYDFTXH�DQG�5RVV�

�������$FFRUGLQJ�WR�5RVV��D�UHVHDUFK�UHTXHVW�UHVXOWHG�LQ�RQO\�WZR�UHVSRQVHV��*DUUDG�Q�G����$UFKDHRORJLVW�5pPL�)DUYDFTXH�

RSLQHG�WKDW�³ZKLOH�FULQRLGV�ZHUH�LQ�DEXQGDQFH�LQ�WKH�VRLOV��,�IHOW�LW�ZDV�ODUJHO\�D�SURGXFW�RI�QDWXUDO�DQG�FRQWLQXDO�HURVLRQ�RI�

WKH�IRVVLOV�IURP�WKHLU�VRIW�FDUERQDWH�PDWUL[�LQ�WKH�QHDUE\�EOXIIV´��)DUYDFTXH�SHUVRQDO�FRPPXQLFDWLRQ��������+H�SRLQWHG�RXW�

WKDW�QR�DVVHPEODJHV�RI�FULQRLG�IRVVLO�EHDGV�KDYH�EHHQ�LGHQWLILHG�LQ�D�PDQQHU�WKDW�FRXOG�EH�FRQVWUXHG�DV�DQ�XQHTXLYRFDOO\�

LQWHQWLRQDO�JDWKHULQJ�IRU�WKH�SXUSRVHV�RI�EHDGZRUN��GHVSLWH�WKH�H[FDYDWLRQ�RI�PDQ\�EXULDOV��,ELG�� 

 

&KDUOHV�*DUUDG��Q�G���FRQGXFWHG�D�ODUJH-VFDOH�VWXG\�RI�WKH�RFFXUUHQFH�RI�IRVVLOV�DW�DUFKDHRORJLFDO�VLWHV�LQ�WKH�3HWXQ�UHJLRQ�

LQ�VRXWKHDVW�2QWDULR�3URYLQFH��2QH�LPSRUWDQW�ILQGLQJ�KH�PDGH�ZDV�WKDW�IRVVLOV��ZKLOH�RIWHQ�LGHQWLILHG�DW�DUFKDHRORJLFDO�VLWHV��

ZHUH�RIWHQ�FRQVLGHUHG�XQUHODWHG�WR�KXPDQ�RFFXSDWLRQ��*DUUDG�Q�G����1R�H[DPSOHV�RI�IRVVLOV�WKDW�ZHUH�PRGLILHG�E\�SHRSOH�

ZHUH�IRXQG�LQ�KLV�VWXG\��*DUUDG�QRWHG��WZR�SRVVLEOH�FULQRLG�VHJPHQWV�DW�WKH�0F4XHHQ-0F&RQQHOO�%F+E-���6LWH��$�FULQRLG�

VWHP�ZDV�DOVR�H[FDYDWHG�DW�WKH�3ODWHU-0DUWLQ�%G+E-��6LWH��*DUUDG�EHOLHYHV�WKDW�IRVVLOV�IRXQG�RQ�VLWHV�DUH�DOO�WRR�RIWHQ�LJ�

QRUHG�DV�QRQ-FXOWXUDO�EXW�DUH�OLNHO\�FXOWXUDO�LQ�RULJLQ�DQG�VKRXOG�EH�UHWDLQHG�DV�SDUW�RI�WKH�DUWLIDFW�FROOHFWLRQ��*DUUDG�Q�G��� 

 

7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 
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%UDG\��������XVHG�IORWDWLRQ�WR�UHFRYHU��WZR�YHU\�VPDOO�FULQRLG�EHDGV�IURP�D�KHDUWK�IHDWXUH�DW�7ZHOYH�0LOH�&RXOHH�6LWH�

�(J3Q-�����LQ�&DOJDU\��$OEHUWD��%RWK�EHDGV�KDG�HQODUJHPHQW�RQ�RQH�VLGH�RI�WKH�OXPHQ��LQGLFDWLQJ�XVH�DV�SDUW�RI�D��QHFN�

ODFH�RU�EUDFHOHW���:KLOH�QRW�DUFKDHRORJLFDO��D�6LRX[�QHFNODFH�IURP�DURXQG������KDV�D�GRXEOH�VWULQJ�RI�JODVV�EHDGV��DQG�

FULQRLG�FROXPQDO�EHDGV��ZLWK�EHDU�FODZV�DPRQJ�WKH�RXWHU�VWUDQG�RI�EHDGV��0F&RUG�0XVHXP������� 

 

$QWKURSRORJLVW�3DXO�7DPEXUUR�EHOLHYHV�WKDW�WKH�1DWLYH�$PHULFDQ�DFFRXQW�RI�+LDZDWKD�ILQGLQJ�EHDGV�LQ�D�GU\�SRQG�RU�

ODNH�ZKHQ�KH�PDGH�KLV�ILUVW�ZDPSXP�EHOWV�PD\�KDYH�EHHQ�FULQRLGV�RU�FULQRLG�LQVSLUHG��&ULQRLGV�FDQ�EH�JDWKHUHG�LQ�VRPH�

GU\�SRQGV��7DPEXUUR��������7KHVH�OHJHQGDU\�EHOWV�WLHG�WRJHWKHU�WKH�RULJLQDO�,URTXRLV��+DXGHQRVDXQHH��&RQIHGHUDF\��

ZKLFK�VHUYHG�DV�D�PRGHO�IRU�WKH�FUHDWLRQ�RI�WKH�$PHULFDQ�V\VWHP�RI�GHPRFUDF\� 

 

'XULQJ�VXUYH\�DQG�WHVWLQJ�RQ�WKH�0HGOLQH�SURSHUW\�������6KRYHO�7HVWV�DQG�WKH����([FDYDWLRQ�8QLWV�XQFRYHUHG�QR�FUL�

QRLGV��7KLV��DORQJ�ZLWK�WKH�IDFW�WKDW�RQO\�RQH�ZDV�UHFRYHUHG�IURP�6LWH����VWURQJO\�VXJJHVWV�WKDW�FULQRLG�FROXPQDOV�DUH�QHL�

WKHU�DEXQGDQW�QRU�ZLGHVSUHDG�RQ�WKH�SURSHUW\��,W�LV�IDLU�WR�VD\�WKDW�FULQRLGV�DUH�QHLWKHU�ZLGHVSUHDG�QRU�FRPPRQ�LQ�WKH�YL�

FLQLW\�RI�0RQWJRPHU\��7KH�IDFW�WKDW�DOPRVW�DOO�WKH�IRVVLOLIHURXV�OLPHVWRQH�URFN�PDWUL[��DQG�DOO�WKH�FULQRLG�VWHP�FROXPQDOV�

�H[FHSW�WKH�RQH�IURP�6LWH����ZHUH�IRXQG�ZLWKLQ�DERXW��P������IW��RI�6LWH���)HDWXUH���DQG�)HDWXUH���:HVW�FRXOG�EH�D�UHPDUN�

DEOH�FRLQFLGHQFH��RU�LW�FRXOG�LQGLFDWH�D�FXOWXUDO�RULJLQ� 

 

7KH�QXPEHUV�RI�FULQRLG�FROXPQDOV�UHFRYHUHG�IURP�6LWH���DUH�KLJK��IURP�DQ\�SHUVSHFWLYH��7KHUH�ZHUH�����UHFRYHUHG�IURP�

(8����DORQH��IDU�PRUH�WKDQ�DOO�WKH�FULQRLGV�HYHU�GRFXPHQWHG�IRU�1HZ�<RUN�DQG�1HZ�-HUVH\��7KLV�DUJXHV�IRU�WKH�XWLOL]DWLRQ�

RI�WKLV�URFN�PDWUL[�IRU�WKH�SURGXFWLRQ�RI�EHDGV��DV�GR�WKH�SUHVHQFH�RI�RWKHU�PDULQH�IRVVLOV���7KHVH�URFN�PDVVHV�DUH�ULFK��QRW�

MXVW�LQ�IRVVLOV��EXW�LQ�YDOXDEOH��KLJK�JUDGH��EODFN�FKHUW��LQ�VPDOO��HDV\�WR�FDUU\�SDFNDJHV�� 

 

2QH�SRVVLEOH�DUJXPHQW�DJDLQVW�WKH�FXOWXUDO�DWWULEXWLRQ�WR�WKH�FULQRLGV�LQ�6LWH���LV�WKDW�WKH�IRVVLOLIHURXV�OLPHVWRQH�URFN�PD�

WUL[�LV�RIWHQ�SDUWLFXODUO\�GHHS�LQ�WKH�SURILOHV��DQG�EHORZ�WKH�OHYHO�RI�DUWLIDFWV��DQG�VR�WKH�FULQRLGV�GHSRVLWHG�LQ�(XV���������

����DQG����FRXOG�EH�LQ�D�QDWXUDO�DQG�QRW�D�FXOWXUDO�FRQWH[W��$W�6LWH����8QLW����SURGXFHG�D�FREEOH�WRRO�DQYLO�DQG�D�7$5�LQ�

/HYHO��%��DORQJ�ZLWK�D�VLQJOH�FULQRLG�FROXPQDO��(8����/HYHO��%�SURGXFHG�WKUHH�FULQRLGV��(8����KDG�OLWKLF�DUWLIDFWV�LQ�/HY�

HO��%��EXW�QRW�/HYHO��%��(8����/HYHO��%�KHOG�D�IRVVLOLIHURXV�URFN�DORQJ�ZLWK�D�FREEOH�WRRO�H[SHGLHQW�DQYLO�IUDJPHQW�� 7DEOH�

��GRFXPHQWV�WKH�GLVWULEXWLRQ�RI�FULQRLGV�RQ�6LWH����DV�ZHOO�DV�LQIRUPDWLRQ�RQ�RWKHU�DUWLIDFWV�IRXQG�LQ�WKH�FULQRLG�FRQWDLQLQJ�

FRQWH[WV� 

7DEOH���� &ULQRLGV�IURP�6LWH���ZLWK�$UWLIDFWV�IURP�7KRVH�&RQWH[WV 

 

/RFDWLRQ 7RWDO�
&ULQRLGV 

$UWLIDFWV 

(8�����%6:  ��FREEOH�WRRO�DQYLO����7$5 
(8�����%6(  1&0 
(8�����%  ��FREEOH�WRRO�DQYLO�� 
(8�����%6: ��� ��WRROVWRQH����IODNH 
(8�����%6( �� ��TXDUW]�FU\VWDO�IUDJPHQW 
(8�����%6: �� 1&0 
(8�����%6:  ��IODNHV 
(8�����%6:  1&0 
(8�����%6:  1&0 

  ���  
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7DNHQ�WRJHWKHU��WKLV�LV�D�FRPSHOOLQJ�WUHDWLVH�RQ�WKH�SURVSHFW�RI�FXOWXUDO�DSSURSULDWLRQ�DQG�XVH��UHJDUGOHVV�RI�ZKHWKHU�WKH�

UDZ�PDWHULDO�ZDV�QDWXUDOO\�GHSRVLWHG�RU�FDUULHG�E\�SHRSOH�WR�6LWH����7KH�DVVRFLDWLRQ�RI�IRVVLOLIHURXV�PDWHULDOV�DQG�FULQRLG�

UHPDLQV�ZLWKLQ�)HDWXUH���GDWHG�WR�FD��(DUO\�:RRGODQG�3HULRG�VKRZV�HLWKHU�DQ�DFFLGHQWDO�GLVSRVLWLRQ��EURNHQ�DQG�GLVSHUVHG�

LQ�SUHKLVWRU\�DQG�FDXJKW�XS�LQ�GHSRVLW�ILOO��RU�LQWHQWLRQDOO\�EURNHQ�IURP�WKH�ODUJHU�PDVV�RI�PDWHULDO�IRXQG�LQ�DGMDFHQW�XQLWV��

GXULQJ�WKH�H[WUDFWLRQ�RI�FKHUW�WRROVWRQH�DQG�RU�FULQRLG�VHJPHQWV��7KH�FR-�RFFXUUHQFH�RI�WKH�YHU\�GLVWLQFWLYH��EODFN�VLOLFLRXV�

FKHUWV�LV�QRW�FRLQFLGHQWDO� 

 

7KH�HYLGHQFH�DW�KDQG��EDVHG�RQ�WKH�H[WHQVLYH�EDFNJURXQG�KLVWRU\�RI�FULQRLGV�LQ�DUFKDHRORJLFDO�FRQWH[WV��WKH�YHU\�VLPLODU�

WHPSRUDO�UDQJHV�RI�SUHFRQWDFW�RFFXSDWLRQV�DQG�WKHLU�GRYHWDLOLQJ�ZLWK�GDWHG�DVVRFLDWLRQV��WKH�ORFDWLRQ�RI�WKH�ILQGV��WKH�GX�

DOLW\�RI�WRROVWRQH�DQG�NQRZQ�IRVVLO�PDWHULDOV�HPSOR\HG�LQ�SUHFRQWDFW�XVHV��DQG�WKH�DEVHQFH�RI�DQ\�RWKHU�RFFXUUHQFH�RI�

IRVVLOLIHURXV�PDWHULDOV�DFURVV�WKLV�VLWH�VWURQJO\�VXJJHVWV�D�KXPDQ�DJHQF\�ZDV�LQYROYHG�LQ�WKH�FRQWH[W�RI�WKHVH�ILQGV��3UHV�

HQWO\�WKH\�UHSUHVHQW�WKH�PRVW�SRWHQWLDOO\�FRPSHOOLQJ�HYLGHQFH�RI�VXFK�D�UDUH�DUFKDHRORJLFDO�LPSOLFDWLRQ� 

 

)/27$7,21�$1$/<6,6 
 

$UFKDHRORJLVWV�KDYH�ORQJ�NQRZQ�WKDW�WKH�VL]HV�DQG�W\SHV�RI�

DUWLIDFW�DQG�HFRIDFWV�WKDW�WKH\�UHFRYHU�IURP�VLWHV�DUH�GLUHFWO\�

UHODWHG�WR�WKH�UHFRYHU\�WHFKQLTXHV�WKH\�HPSOR\��H�J���6WUXH�

YHU�������'HQW�������6DQG\�������%DUILHOG�������*UDPO\�

��������)ORWDWLRQ�VDPSOLQJ�ZDV�DQ�LQWHJUDO�SDUW�RI�WKH�H[FDYD�

WLRQV�RI�0HGOLQH�6LWHV���DQG����7ZHOYH�IORWDWLRQ�VDPSOHV�

ZHUH�SURFHVVHG�IURP�6LWH����DQG����ZHUH�SURFHVVHG�IURP�

6LWH����7DEOHV���WKURXJK�����,Q�DGGLWLRQ�WR�IORUDO�DQG�IXQJDO�

UHPDLQV��VPDOO�OLWKLF�DUWLIDFWV��IRVVLO�FULQRLG�FROXPQDOV��DQG�

RWKHU�LWHPV�ZHUH�UHFRYHUHG�IURP�IORWDWLRQ�KHDY\�IUDFWLRQV��

7KH�0HGOLQH�HFRIDFWV��DQLPDO��IXQJL��DQG�SODQW�UHPDLQV��

ZHUH�FRPSDUHG�ZLWK�WKRVH�IURP�RWKHU�SUHFRQWDFW�VLWHV�LQ�

1HZ�<RUN�DQG�WKH�UHJLRQ��SODFLQJ�WKHP�LQ�D�UHJLRQDO�FRQ�

WH[W��+3,��������-����$SSHQGL[�&����7KLV�SURMHFW�XVHG�D�

GUXP�IORWDWLRQ�GHYLFH�RI�WKH�³'HODZDUH�3DUN´�W\SH��7KRPDV�

������6DQG\��������������$�YDULHW\�RI�VRXUFHV�ZHUH�H[DP�

LQHG�DERXW�WKH�SRWHQWLDO�RI�WKHVH�SODQWV�IRU�SURYLGLQJ�IRRG��

PHGLFLQH��DQG�RWKHU�UHVRXUFHV� 

 

)LJXUH����$UFKDHRORJLVW�/L]�(LEHUW�SURFHVVHV�0HGOLQH�VLWH�VRLOV�
XVLQJ�D�'HODZDUH�3DUN�W\SH�GUXP�IORWDWLRQ�GHYLFH� 
 

 

1RWH��WKLV�UHSRUW�FRQWDLQV�HWKQRPHGLFDO�LQIRUPDWLRQ�EDVHG�SULPDULO\�RQ�HWKQRJUDSKLF�VRXUFHV��7KLV�UHSRUW�VKRXOG��QRW�EH�

XVHG�IRU�DGYLFH�RQ�XVLQJ�SODQW-EDVHG�RU�IXQJL-EDVHG�IRRGV�DQG�PHGLFLQHV��,W�VKRXOG�QRW�EH�XVHG�DV�D�VXEVWLWXWH�IRU�SURIHV�

VLRQDO�PHGLFDO�DGYLFH� 
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�&RQWLQXHG� 



� 

V o l u m e  1 7 ,  I s s u e  1  P a g e  1 2  

7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 

 
7DEOH��� 3UHFRQWDFW�6LWH���)ORWDWLRQ�6DPSOH�6XPPDU\ 

6DPSOH�
� 

(8�
� 

/HYHO�
4XDG 

)HDWXUH 9RO��
OLWHUV 

6XPPDU\ 

)� ��   )HDWXUH�
�:�1 
KDOI 

�� +HDY\�)UDFWLRQ��³+´�� ���IODNH�IUDJPHQWV��/LJKW�)UDFWLRQ�
�³/´�� �����J�&KDUFRDO�����VHHG�W\SHV 

)� �� �$S  �� + ���IODNH�IUDJPHQWV��/ ��VHHG�W\SHV 
)�� �� �%�6(  �� + ���IODNH�IUDJPHQWV��/ ���VHHG�

W\SHV�/ � VHHG�W\SHV 
)�� �� �%�6(  �� + ���&ULQRLG����&ULQRLG�IUDJPHQWV��/ ���VHHG�W\SHV 
)�� �� �%�6:  �� + �����&ULQRLG�������LQ�

VFUHHQ��/ ���VHHG�W\SHV 
)�� �� �%�

6: 
 �� + ����&ULQRLGV������LQ�VFUHHQ�����LQ�6(���/ ���VHHG�W\SHV 

)�� �� �%�
6: 

 �� + ���&ULQRLG�
/ ���VHHG�
W\SHV 

)�� �� �%�
6: 

 �� + ���&ULQRLGV�
/ � ��VHHG�
W\SHV 

)�� �� �%�
6: 

 �� + ���FULQRLG����IODNH�IUDJ�
PHQWV�/ ���VHHG�W\SHV 

)�� �� �%�6:  �� + �1&0 
/ ���VHHG�W\SHV 

)�� �� �%�
6: 

 �� + ���IODNH�IUDJ�
PHQWV�/ ���VHHG�
W\SHV 

)�� �� �%�
6: 

 �� + ���IODNH�IUDJPHQWV��/ ���VHHG�W\SHV 

)�� ��     + �1&0��/ �QRW�H[DPLQHG��IURP�3KDVH�,,� 
Q ��     727$/ ���   
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                = Unidentified 

�7DEOH��� 3UHFRQWDFW�6LWH���)ORWDWLRQ�6XPPDU\ 

 
    H = Heavy Fraction ;  

     L =Light Fraction 

 NCM = No Cultural Material 

   
7DEOH����3UHFRQWDFW�6LWH���6XPPDU\�RI�6HHGV�DQG�)XQJDO�5HPDLQV� 

6SHFLHV 6DPSOH�� 

  )� )� )�� )�� )�� )�� )�� )�� )�� )�� )�� )�� 

6FOHURWLD             

                          

%ODGGHU�&DPSLRQ             

&DUSHWZHHG             

&KHQRSRGLXP             

&RSSHUOHDI             

(OGHUEHUU\             

*RRVHJUDVV             

*UDVV             

*URXQG�FKHUU\             

2[DOLV             

3XUVODQH             

6SXUJH             

6XQIORZHU             

7HDUWKXPE             

:LOG�%XFNZKHDW             

8QLGHQW��7\SH�$             

8QLGHQW��7\SH�%             

8QLGHQW��7\SH�&             

6DPSOH�� (8�
� 

/HYHO�
4XDG 

)HDWXUH 9RO��
/LWHUV 

6XPPDU\ 

)� �� �$S  �� +� � ��)ODNH�IUDJPHQW��/� �QRW�H[DPLQHG��&ULQRLG�FRQWH[W� 
)� �� �%�6(   + 1&0��/ ���VHHG�W\SH��IURP�VWDLQ� 
)� ��  �1 �� + �FKDUFRDO�VDPSOH��/ ���VHHG�W\SHV 
)� ��  �6 �� + �FKDUFRDO�VDPSOH� 

/� ���VHHG�W\SHV��LQF����FKDUUHG� ED\EHUU\�IUDJV��IRU�&�� 
)� ��  �:  + 1&0��/ ���VHHG�W\SHV 
)� ��   �6  + 1&0��/ ���VHHG�W\SHV��QR�FKDUFRDO 
)� �� �%�6:  �� + �IODNH�IUDJPHQW��FKDUFRDO��/ ���VHHG�W\SHV 
)�� �� �%�6:   + �1&0��/ ���VHHG�W\SHV 
)�� ��   �(  + ���IODNH�IUDJPHQWV��/ ���VHHG�W\SHV 
)�� �� �%�6:   + 1&0��/ �QRW�H[DPLQHG 

      727$/ ���   
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7DEOH����� 3UHFRQWDFW�6LWH���6XPPDU\�RI�6HHGV�DQG�)XQJDO�5HPDLQV 

 

 
5$',2&$5%21�'$7,1* 
 

5DGLRFDUERQ�GDWHV�ZHUH�FRPSOHWHG�IRU�IRXU�VDPSOHV�FROOHFWHG�DW�0HGOLQH��WKUHH�IURP�6LWH���DQG�RQH�IURP�6LWH����7KH��UHVXOWV�DUH�

SUHVHQWHG�RQ�7DEOH����DQG�GLVFXVVHG�EHORZ�� 

 

7DEOH����� 5DGLRFDUERQ�'DWHV�IURP�0HGOLQH�6LWH���DQG�0HGOLQH�6LWH�� 

 

',6&866,21�$1'�&21&/86,216 
 

:KLOH�WKLV�UHSRUW�ULJKWO\�IRFXVHV�RQ�WKH�RFFXSDWLRQV�RI�6LWH���DQG�6LWH����LW�LV�ZRUWK�ORRNLQJ�DW�WKH�UHVXOWV�RI�WKH�LQYHVWLJD�

WLRQV�RI�WKH�HQWLUH�0HGOLQH�SURSHUW\�WR�SXW�WKHVH�WZR�VLWHV�LQ�SHUVSHFWLYH��7KLV�ROGHVW�DQG�PRVW�HQLJPDWLF�ELIDFH�IRXQG�ZDV�

DQ�DUJLOOLWH�VLGH-�QRWFKHG�(DUO\�$UFKDLF�'DOWRQ-OLNH�ELIDFH�IRXQG�VRXWK�RI�6LWH����+DUGDZD\����'DOWRQ�SRLQWV�GDWH�WR�WKH�(DUO\�

$UFKDLF�3HULRG��FD������WR������%3�������WR������%&���&RH������� 

 

6LWH�� 

6LWH���SURGXFHG�IRXU�GLDJQRVWLF�ELIDFHV��LQFOXGLQJ�D�7DFRQLF�VWHPPHG�ELIDFH��WZR�VWHPPHG�/DPRND�1RUPDQVNLOO�ELIDFHV�UH�

SXUSRVHG�DV�SHUIRUDWRUV��DQG�RQH�WULDQJXORLG�ELIDFH�NQLIH��7KHVH�OLNHO\�DOO�GDWH�WR�WKH�/DWH�$UFKDLF�RFFXSDWLRQ��7KH�7DFRQLF�

6WHPPHG�7UDGLWLRQ�GDWHV�WR������WR������%3�������WR������%&���)RJHOPDQ�����������)XQN�DQG�5LSSHWHDX��������7KH�UHSXU�

SRVHG�VWHPPHG�ELIDFHV�IURP�6LWH���DUH�/DPRND�DQG�1RUPDQVNLOO�W\SHV��/DPRND�GDWHV�WR�DURXQG������WR������%3��FD�����-

�����%&��ZKLOH�1RUPDQVNLOO�GDWHV�WR�DURXQG������WR������%3��FD�����-�����%&���5LWFKLH������� 

6SHFLHV 6DPSOH�� 
  )� )� )� )� )� )� )�� )�� 
6FOHURWLD         

                  
%D\EHUU\         
%XOUXVK          
%ODGGHU�
&DPSLRQ 

        

&KHQRSRGLXP         
&RSSHUOHDI         
'RFN         
(OGHUEHUU\         
*UDVV         
*URXQG�FKHUU\         
3RNH         
3XUVODQH         

6$03/(�� &217(;7 '$7( 127(6 
6��)� 6LWH���)HDWXUH�� �������-����%3 3KDVH�,,�UHFRYHU\ 
6��)�:�FKDUFRDO 6LWH���)HDWXUH���

:HVW 
�������-����%3 3KDVH�,,,�–�FKDUFRDO�

VDPSOH 
6��)�:�SXUVODQH 6LWH���)HDWXUH���

:HVW 
�����-����%3 3KDVH�,,,�-�SXUVODQH�

DQG�FDUSHWZHHG�VHHGV 
6��8���FKDUFRDO 6LWH���8QLW����/�%�

6: 
�������-����%3 3KDVH�,,,�–�FKDUFRDO�

VDPSOH 
6��)��ED\EHUU\ 6LWH���)HDWXUH�� ������-����%3 3KDVH�,,,�-�ED\EHUU\�

GUXSH 

7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 
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/DPRND�SRLQWV�DUH�LQ�WKH�/DPRND�3KDVH�ZKLOH�1RUPDQVNLOO�SRLQWV�DUH�ZLWKLQ�WKH�5LYHU�3KDVH�RI�WKH�/DWH�$UFKDLF�/DXUHQWLDQ�7UD�

GLWLRQ��.UDIW�����������5LWFKLH��������7KH�5LYHU�3KDVH�LV�QDPHG�IRU�WKH�5LYHU�6LWH�LQ�6DUDWRJD�&RXQW\��1HZ�<RUN��5LWFKLH�������

���-������5LWFKLH����������-�����QRWHV�WKDW�5LYHU�3KDVH�VLWHV�QRW�RQO\�RFFXU�DORQJ�WKH�+XGVRQ�5LYHU�DQG�WULEXWDULHV��EXW�DOVR�RQ�

VDQG\�WHUUDFHV�DERYH�WKH�ULYHUV��DQG�RWKHU�WHUUDFHV�PLOHV�IURP�WKH�PDMRU�GUDLQDJHV�� 

 

)HDWXUH�����:HVW�KDG���UDGLRFDUERQ�DVVD\V�DV�SUHVHQWHG�RQ�7DEOH�����7KH�ILUVW�GDWH��IURP�6DPSOH�6��)��WDNHQ�LQ�WKH�3KDVH�,,�LQ�

YHVWLJDWLRQ�IURP�WKH�HDVW�VLGH�RI�WKH�IHDWXUH��GDWHG�WR��������-����%3��7KLV�RYHUODSV�ZLWK�WKH�FKDUFRDO�IURP�6DPSOH�6��)�:�$06�

WDNHQ�IURP�WKH�ZHVW�VLGH�RI�)HDWXUH����ZKLFK�GDWHG�WR��������-���%3��3XUVODQH�DQG�FDUSHWZHHG�VHHGV�IURP�)HDWXUH���:HVW��6DPSOH�

6��)�:�3XUVODQH��SURGXFHG�DQ�$06�GDWH�RI������-����%3�UHYHDOLQJ�WKDW�WKHVH�VHHGV�DUH�PRGHUQ�FRQWDPLQDQWV��DQG�QRW�RI�SUHFRQ�

WDFW�FXOWXUDO�RULJLQ� 

 

,Q�DGGLWLRQ�WR�SXUVODQH�DQG�FDUSHWZHHG��PDQ\�RI�WKH�YDULRXV�RWKHU�XQFKDUUHG�VHHGV�DUH�OLNHO\�DOVR�PRGHUQ�FRQWDPLQDQWV��3RVVLEOH�

H[FHSWLRQV�PD\�EH�HOGHUEHUU\�DQG�R[DOLV��$QRWKHU�VHHG�RI�OLNHO\�FXOWXUDO�RULJLQ�LV�JURXQG�FKHUU\���,W�LV�D�IUXLW�WKDW�FDQ�EH�GULHG�DQG�

VWRUHG�OLNH�UDLVLQV��LW�KDV�EHHQ�VKRZQ�WR�VXUYLYH�XQFKDUUHG�IURP�DQWLTXLW\��'HQW������� 

 

$�IORWDWLRQ�VDPSOH�FRQFHQWUDWHG�VPDOO�FKDUFRDO�IUDJPHQWV�IURP�WKH�GHQVHVW�SDUW�RI�WKH�FOXVWHU�RI�FULQRLG�FROXPQDOV��8QLW����/HYHO�

�%6:���,W�SURGXFHG�DQ�$06�GDWH�RI�������-����%3��LQ�WKH�(DUO\�:RRGODQG��7DEOH����� 

 

6LWH���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

$�0LGGOH�/DWH�$UFKDLF�*HQHVHH�KDIWHG�NQLIH�ZDV�IRXQG�DW�6LWH����0DGH�RI�FKHUW�LGHQWLILHG�DW�D�PDFUR�OHYHO�DV�KDYLQJ�RULJLQDWHG�LQ�

WKH�+XGVRQ�5LYHU�9DOOH\��LW�ZDV�EURNHQ�LQ�XVH��LWV�ODWHUDO�HGJHV�KDG�ZHDU��HYLGHQFH�RI�SURFHVVLQJ�RI�SODQW�PDWHULDOV�E\�KXQWHU�

JDWKHUHUV�LQYROYHG�LQ���D�VHDVRQDO�URXQG�RI�UHVRXUFH�SURFXUHPHQWV��*HQHVHH�SRLQWV�GDWH�WR�WKH�/DWH�$UFKDLF��IURP������WR������%3�

������WR������%&���)RJHOPDQ����������-XVWLFH���������-�������7ZR�/HYDQQD�7ULDQJOH�SURMHFWLOHV��SUREDEO\�DUURZKHDGV��DQG�D�

ELIDFH�IUDJPHQW�WKDW�ZDV�SUREDEO\�IURP�D�/HYDQQD�ZHUH�IRXQG��/HYDQQD�SRLQWV�GDWH�WR�WKH��/DWH�:RRGODQG��IURP������WR�����%3�

�����WR������$'���5LWFKLH����������)RJHOPDQ����������� 

 
&RQFOXVLRQV 

7KLV�SURMHFW�XVHG�IORWDWLRQ�WR�PD[LPL]H�UHFRYHU\�RI�FULQRLGV��VHHGV��FKDUFRDO�DQG�VPDOO�DUWLIDFWV��7KH�UHFRYHUHG�IORUDO�PDWHUL�

DOV�IURP�SUHFRQWDFW�FRQWH[WV�LQGLFDWH�D�VXPPHU�RU�HDUO\�IDOO�RFFXSDWLRQ�RI�0HGOLQH�6LWH���DQG�6LWH����7KH�UHODWLYH�SDXFLW\�RI�

IHDWXUHV�DW�WKHVH�WZR�VPDOO�VLWHV��FRPELQHG�ZLWK�OLWKLF�DVVHPEODJH�DQG�WKH�ODFN�RI�SRWWHU\�LQGLFDWHV�WKH�VKRUW-WHUP�XVH�E\�

VPDOO�JURXSV�� 3HUKDSV�WKH\�ZHUH�MXVW�D�IHZ�LQGLYLGXDOV�RU�RQH�RU�WZR�IDPLOLHV� 

 

2YHU�����IRVVLO�FULQRLGV�ZHUH�IRXQG�IURP�D�YHU\�OLPLWHG�DUHD�LQ�6LWH����LQ�WKH�VDPH�WZR�FRQWH[WV�DV�FREEOH�WRRO�H[SHGLHQW�

DQYLOV��7KLV�MX[WDSRVLWLRQ��FRPELQHG�ZLWK�ZKDW�VHHPV�WR�EH�WKH�GHEULV�IURP�WKH�VDPH�OLPHVWRQH�URFN�PDWUL[�WKDW�VXUURXQGV�

WKH�IRVVLO�FULQRLGV��DOO�SRLQW�WR�WKH�SURFHVVLQJ�RI�WKLV�UHVRXUFH�WR�OLEHUDWH�FULQRLG�FROXPQDOV�IRU�SRWHQWLDO�EHDGV�DQG�RU�WKH�XVH�

RI�WKH�KLJK-JUDGH�EODFN�FKHUW�ZLWKLQ�WKH�URFN��7KH�VWUDWD�KROGLQJ�WKH�FRQFHQWUDWLRQ�RI�FULQRLGV�ZDV�GDWHG�WR��������-����%3��

DERXW�����\HDUV�\RXQJHU�WKDQ�)HDWXUH����1R�VLWH�ZKHUH�FULQRLGV�ZHUH�H[WUDFWHG�IURP�URFN�PDWUL[�KDV�EHHQ�UHSRUWHG�LQ�WKH�

DUFKDHRORJLFDO�OLWHUDWXUH��&ULQRLGV�DW�6LWH���ZHUH�IRXQG�LQ�WKH�VDPH�WZR�FRQWH[WV�DV�FREEOH�WRRO�H[SHGLHQW�DQYLOV��7KLV�FRP�

ELQHG�ZLWK�ZKDW�VHHPV�WR�EH�WKH�GHEULV�IURP�WKH�VDPH�OLPHVWRQH�URFN�PDWUL[�WKDW�VXUURXQGV�WKH�IRVVLO�FULQRLGV��DOO�SRLQW�WR�

WKH�SURFHVVLQJ�RI�WKLV�UHVRXUFH�WR�OLEHUDWH�FULQRLG�FROXPQDOV�IRU�SRWHQWLDO�EHDGV�DQG�RU�WKH�XVH�RI�WKH�KLJK-JUDGH�EODFN�FKHUW�

ZLWKLQ�WKH�URFN� 

7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 
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7KHVH�DUH�H[FLWLQJ�WLPHV�WR�EH�GRLQJ�DUFKDHRORJ\�LQ�WKH�:DOONLOO�5LYHU�9DOOH\�RI�1HZ�<RUN�DQG�1HZ�-HUVH\�ZLWK�JUHDW�
GLVFRYHULHV�EHLQJ�PDGH�DOO�WKH�WLPH���,QYHVWLJDWLRQV�DW�0HGOLQH�6LWH���DQG�6LWH���KDYH�GHPRQVWUDWHG�WKH�YDOXH�RI�VPDOO�VLWHV�
WR�XQGHUVWDQGLQJ�WKH�SDVW 

 
5()(5(1&(6�&,7(' 
 
$OOLVRQ��1DWKDQ��6WRFNEULGJH-0XQVHH�7ULEDO�+LVWRULF�3UHVHUYDWLRQ�2IILFHU� 
����D /HWWHU�WR�'DYLG�:LWW��1<6�'(&���������� 
����E SHUVRQDO�FRPPXQLFDWLRQ�WR�&HFH�6DXQGHUV��+3,��UH��H[DPSOHV�RI�&ULQRLG�'LVFXVVLRQV�LQ�$UFKDHRORJLFDO�5HSRUWV��
 ��������� 
 
%DUILHOG��(XJHQH�%� 
���� 3DOHRHWKQRERWDQ\��$QRWKHU�)DFHW�7R�$�0XOWLGLVFLSOLQDU\�$UFKDHRORJ\��4XDUWHUO\�%XOOHWLQ�RI�WKH�$UFKHRORJLFDO�6RFLHW\�
 RI�9LUJLQLD�����������-���� 
 
%HDGV 
���� %HDGV�DQG�SHQGDQWV��KWWS���PF��YLFQHW�QHW�DX�KRPH�SRUWDEOH�ZHE�EHDGV�KWPO��$FFHVVHG����������� 
 
%UDG\��7DPL 
���� &ULQRLG�%HDGV�IURP�D�KHDUWK�DW�(J3Q-�����KWWS���QDWLRQDOEHDGVRFLHW\�FRP�DUWLFOHV�FULQRLGBEHDGV�KWP� 
$FFHVVHG�-XO\��������� 
 
%7.�$VVRFLDWHV��,QF� 
���� $GGLWLRQDO�&XOWXUDO�5HVRXUFH�,QYHVWLJDWLRQV�RI�WKH�3URSRVHG�0HDGRZ�9DOOH\�'HYHORSPHQW�,QFOXGLQJ�WKH�+LVWRULDQ�DQG�
 %RDUG�3UHKLVWRULF�6LWHV��7RZQ�RI�0LQLVLQN��2UDQJH�&RXQW\��1HZ�<RUN��%7.�$VVRFLDWHV��,QF���*RVKHQ� 
 
&KDSPDQ��-HIIHUVRQ��5�%��6WHZDUW�DQG�5�$��<DUQHOO 
���� $UFKDHRORJLFDO�(YLGHQFH�IRU�3UHFROXPELDQ�,QWURGXFWLRQ�RI�3RUWXODFD�ROHUDFHD�DQG�0ROOXJR�YHUWLFLOODWH�LQWR�(DVWHUQ�
 1RUWK�$PHULFD��(FRQRPLF�%RWDQ\�������-��� 
 
&RH��-RIIUH�/DQQLQJ 
���� 7KH�)RUPDWLYH�&XOWXUHV�RI�WKH�&DUROLQD�3LHGPRQW��7UDQVDFWLRQV�RI�WKH�$PHULFDQ�3KLORVRSKLFDO�6RFLHW\�1HZ�6HULHV�9RO
 XPH����3DUW����$PHULFDQ�3KLORVRSKLFDO�6RFLHW\��3KLODGHOSKLD� 
 
&UDYHQ�DQG�3HQGOH�*HRORJLFDO�6RFLHW\ 
���� &ULQRLG�0RUSKRORJ\��KWWS���)UHHVSDFH�YLUJLQ�QHW�FUDYHQ�SHQGOH�IRVVLOV�FULQRLGV�DBFULQRLG�KWP��$FFHVVHG�-XO\��������� 
 
&XUWLQ��(GZDUG 
���� 3KDVH���$UFKDHRORJLFDO�6XUYH\�)HUQOHD���6LWH�)HUJXVRQ�(QWHUSULVHV�5HJLRQDO�'LVWULEXWLRQ�&HQWHU�)RXQWDLQ�)ODWV�3DUN��
 %URQN�0LOO�5RDG�DQG�5RXWH��:��7RZQ�RI�&R[VDFNLH��*UHHQH�&RXQW\��1HZ�<RUN��&XUWLQ�$UFKDHRORJLFDO�&RQVXOWLQJ��,QF���
 %DOOVWRQ�6SD��1HZ�<RUN� 
 
'HQW��5LFKDUG�-� 
���� (FRORJLFDO�DQG�6RFLRFXOWXUDO�5HFRQVWUXFWLRQ�LQ�WKH�8SSHU�'HODZDUH�9DOOH\��3K�'��'LVVHUWDWLRQ��$PHULFDQ�8QLYHUVLW\��
 :DVKLQJWRQ��'��&� 
 
'LDO��6XVDQ 
���� &HUHPRQLDO�&DYH��KWWS���ZZZ�WH[DVEH\RQGKLVWRU\�QHW�FHUHPRQLDO�LQGH[�KWPO��$FFHVVHG�-XO\��������� 
 
)DUYDFTXH��5HPL�DQG�%ULDQ�'��5RVV 
���� ³&ULQRLG�%HDGV�LQ�$UFKDHRORJLFDO�&RQWH[WV�´�$UFK�1RWHV���������-��� 
 
)DUYDFTXH��5HPL 
���� 3HUVRQDO�FRPPXQLFDWLRQ�UHJDUGLQJ�³&ULQRLGV�LQ�$UFKDHRORJLFDO�&RQWH[WV´�WR�&HFH�6DXQGHUV��+3,��-XO\��������� 

 
)HGHUDO�5HJLVWHU 
���� 1RWLFH�RI�,QYHQWRU\�&RPSOHWLRQ��%LQJKDPWRQ�8QLYHUVLW\�RI�1HZ�<RUN��%LQJKDPWRQ��1<�� 9RO������1R� 

����$XJXVW��������� 

7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 
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7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 

)LQOD\VRQ��:LOOLDP 
���� $UFKDHRORJLFDO�5HVHDUFK�LQ�WKH�&UDZIRUG�/DNH�$UHD������–�������1LDJDUD�(VFDUSPHQW�&RPPLVVLRQ��2QWDU�

LR� 
 
)RJHOPDQ��*DU\�/� 
���� 3URMHFWLOH�3RLQW�7\SRORJ\�IRU�3HQQV\OYDQLD�DQG�WKH�1RUWKHDVW��)RJHOPDQ�3XEOLVKLQJ�&R���7XUERWYLOOH��3HQQ�

V\OYDQLD� 
 
)XQN��5REHUW�(��DQG�5��'��.XKQ 
���� 7KUHH�6L[WHHQWK-&HQWXU\�0RKDZN�,URTXRLV�9LOODJH�6LWHV��1HZ�<RUN�6WDWH�0XVHXP�����%XOOHWLQ������ 7KH�8QLYHUVLW\�RI�

WKH�6WDWH�RI�1HZ�<RUN��$OEDQ\��1HZ�<RUN� 
 
)XQN��5REHUW�(��DQG�%�(��5LSSHWHDX 
���� $GDSWDWLRQ��&RQWLQXLW\�DQG�&KDQJH�LQ�8SSHU�6XVTXHKDQQD�3UHKLVWRU\�� 2FFDVLRQDO�3DSHUV�LQ�$QWKURSRORJ\ 

1R�����*HRUJH¶V�0LOOV��1HZ�+DPSVKLUH� 
 
*DUUDG��&KDUOHV 
Q�G� )RVVLOV�RQ�3HWXQ�$UFKDHRORJLFDO�6LWHV��3HWXQ�5HVHDUFK�,QVWLWXWH��Q�S���2QWDULR� 

 

*UDPO\��5LFKDUG�0LFKDHO 
���� 7ZR�(DUO\�,URTXRLDQ�6LWHV�LQ�:HVWHUQ�1HZ�<RUN�� 3HUVLPPRQ�3UHVV��%XIIDOR� 

 
+LVWRULFDO�3HUVSHFWLYHV��,QF���+3,� 
���� 3KDVH�,,,�$UFKDHRORJLFDO�'DWD�5HFRYHU\�3URWRFRO�0HGOLQH�,QGXVWULHV�:DUHKRXVH�6LWHV�������DQG���6HFWLRQ�����

%ORFN����/RW��������6WDWH�5RXWH������7RZQ�RI�0RQWJRPHU\��2UDQJH�&RXQW\��1HZ�<RUN���35������'(&�–�
&+������� 0DUFK������5HYLVHG�$SULO������� 2Q�ILOH�ZLWK�235+3� 

���� 3KDVH�,,,��$UFKDHRORJLFDO�'DWD�5HFRYHU\��0HGOLQH�,QGXVWULHV�:DUHKRXVH�6LWHV�������DQG����6HFWLRQ�����%ORFN�
���/RW��������6WDWH�5RXWH������7RZQ�RI�0RQWJRPHU\��2UDQJH�&RXQW\��1HZ�<RUN����35��������'(&�–�
&+������)HEUXDU\��������2Q�ILOH�ZLWK�23+53� 

 

-XVWLFH��1RHO�'� 
���� 6WRQH�$JH�6SHDU�DQG�$UURZ�3RLQWV��,QGLDQD�8QLYHUVLW\�3UHVV��%ORRPLQJWRQ�DQG�,QGLDQDSROLV� 

 
.UDIW��+HUEHUW�&� 
���� 7KH�/HQDSH-'HODZDUH�,QGLDQ�+HULWDJH��������%&�WR�$'�������/HQDSH�%RRNV� 

 
.XKQ��5REHUW 
���� HPDLO��2FW��������5REHUW�LV�DQ�DUFKDHRORJLVW��ZKR�IRUPHUO\�ZDV�WKH�$VVLVWDQW�'LUHFWRU��)LHOG�6HUYLFHV�%XUHDX�

 RI�WKH�1HZ�<RUN�6WDWH�'HSW��RI�3DUNV��5HFUHDWLRQ�DQG�+LVWRULF�3UHVHUYDWLRQ� 
 
0D\RU��$GULHQQH 
���� )RVVLO�/HJHQGV�RI�WKH�)LUVW�$PHULFDQV��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ� 

 
0F&RUG�0XVHXP�RI�&DQDGLDQ�+LVWRU\ 

�������� 1HFNODFH��KWWS���ZZZ�PFFRUG-PXVHXP�TF�FD�VFULSWV�SULQWREMHFW�SKS"DFFHVV1XPE��6LWH�$FFHVVHG�'HFHPEHU���������� 
 
5LWFKLH��:LOOLDP�$� 
���� 7KH�$UFKDHRORJ\�RI�1HZ�<RUN�6WDWH�� 7KH�1DWXUDO�+LVWRU\�3UHVV��*DUGHQ�&LW\��1<� 
���� $�7\SRORJ\�DQG�1RPHQFODWXUH�IRU�1HZ�<RUN�3URMHFWLOH�3RLQWV��1HZ�<RUN�6WDWH�0XVHXP�DQG�6FLHQFH����6HUYLFH�%XOOHWLQ�

1XPEHU������7KH�8QLYHUVLW\�RI�WKH�6WDWH�RI�1HZ�<RUN��$OEDQ\� 
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6DQG\��:LOOLDP 
���� )ORWDWLRQ�6WXGLHV�DQG�7KHLU�9DOXH�IRU�1HZ�-HUVH\�$UFKDHRORJ\��0�$��7KHVLV��5XWJHUV�8QLYHUVLW\��1HZ�%UXQV�

ZLFN��1-� 
���� $IWHU�WKH�'HODZDUH�3DUN�6LWH��7ZHQW\-ILYH�<HDUV�RI�)ORWDWLRQ��%XOOHWLQ�RI�WKH�$UFKDHRORJLFDO�6RFLHW\�RI�'HOD�

ZDUH�����-��� 
 
6WUXHYHU��6WXDUW 
���� )ORWDWLRQ�7HFKQLTXHV�IRU�WKH�5HFRYHU\�RI�6PDOO�6FDOH�$UFKDHRORJLFDO�5HPDLQV��$PHULFDQ�$QWLT�

XLW\�������-���� 
 
6\SNR��,KRU�-� 
���� 3HUVRQDO�FRPPXQLFDWLRQ��$XJXVW�������>6\SNR�LV�DQ�DUFKDHRORJLVW�ZKR�ZRUNHG�DW�WKH�.DQG\�%DU�6LWH�IRU�5XW�

JHUV�$UFKDHRORJLFDO�6XUYH\�2IILFH��DQG�ODWHU�IRU�WKH�1-�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ@ 
 
7DPEXUUR��3DXO 
���� 3HUVRQDO�FRPPXQLFDWLRQ��$XJXVW�������>3DXO�LV�DQ�$QWKURSRORJLVW�VSHFLDOL]LQJ�LQ�WKH�$OJRQTXLDQ�DQG�,UR�

TXRLV��DQG�SURSULHWRU�RI�6XQULVH�'UXP�$UWV@ 
 
7KRPDV��5RQDOG�$� 
���� $UFKDHRORJLFDO�,QYHVWLJDWLRQV�RI�WKH�'HODZDUH�3DUN�6LWH���1&-(�����0LG-$WODQWLF�$UFKDHRORJLFDO��������������5H�

VHDUFK�,QF���1HZDUN��'HODZDUH� 
 

9DQGUHL��&KDUOHV�)� 
���� 2EVHUYDWLRQV�RQ�6HQHFD�6HWWOHPHQW�LQ�WKH�(DUO\�+LVWRULF�3HULRG�� 7KH�%XOOHWLQ��1HZ�<RUN�6WDWH��$U�

FKDHRORJLFDO�$VVRFLDWLRQ��9RO�����-��� 
 
9HU�6WUDHWHQ��&KDUOHV 

���� 3HUVRQDO�FRPPXQLFDWLRQ��WR�&HFH�6DXQGHUV��+3,��>'U��9HU�6WUDHWHQ�LV�ZLWK�WKH�*HRORJ\�'HSDUWPHQW��1HZ�<RUN�
6WDWH�0XVHXP��$OEDQ\@��0D\�����������-XQH�����������-XO���������� 

 
:DOOLQJ��5LFKDUG�6� 
���� /HQDSH�0HGLFLQH�%DJV�	�8VH�RI�)RVVLOV��&RPPXQLSDZ�&RQVXOWLQJ��1RUWK�%UXQVZLFN��1HZ�-HUVH\� 

 

:UD\��&KDUOHV�)� 
���� 5RFNV�DQG�0LQHUDOV�8VHG�E\�WKH�1HZ�<RUN�,QGLDQV��%XOOHWLQ�RI�WKH�5RFKHVWHU�0XVHXP�RI�$UWV�DQG�6FLHQFHV 

��������-��� 
 
:UD\��&KDUOHV�)��,,,��0DUWKD�/��6HPSRZVNL��/RUUDLQH�3��6DXQGHUV��*LDQ�&DUOR�&HUYRQH�DQG�3DWULFLD�/��0LOOHU 
���� 7KH�$GDPV�DQG�&XOEHUWVRQ�6LWHV��5HVHDUFK�5HFRUGV�RI�WKH�5RFKHVWHU�0XVHXP�RI�$UWV�DQG�6FLHQFHV�&HQWHU��1R��

��� 
 

7ZR�6PDOO�EXW�,PSRUWDQW�6LWHV�RQ�WKH�:DOONLOO�5LYHU��3DUW�,,� 
�&RQWLQXHG� 
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$�QXPEHU�RI�\HDUV�DJR�ZH�ZHUH�H[SORULQJ�FHPHWHULHV�DORQJ�5RXWH����WKDW�UXQV�DFURVV�1<�IURP�$OEDQ\�WR�%XIIDOR��,Q�WKH�7RZQ�RI�

6SULQJILHOG��ZH�VWRSSHG�DW�0LGGOH�9LOODJH�&HPHWHU\�WR�VHH�ZKDW�ZH�FRXOG�ILQG��7KLV�ZDV�RXU�ILUVW�WLPH�LQ�WKLV�FHPHWHU\�VR�ZH�ZHUH�

HDJHU�WR�GLVFRYHU�ZKDW�QHZ�DQG�H[FLWLQJ�WKLQJV�ZHUH�DZDLWLQJ�XV�� 

 

$V�ZH�ZDQGHUHG�WKH�FHPHWHU\�ZH�QRWHG�PDQ\�ROG�PDUEOH�VWRQHV��D�FRXSOH�RI�VLJQHG�VWRQHV�DQG�DOVR�VRPH�ROG�VDQGVWRQH�PDUNHUV��

:H�ZHUH�TXLWH�VXUSULVHG�ZKHQ�ZH�FDPH�XSRQ�D�UHGGLVK�FRORUHG�JUDYHVWRQH��:H�LPPHGLDWHO\�NQHZ�WKLV�VWRQH�ZDV�QRW�IURP�D�ORFDO�

TXDUU\�DQG�PXVW�KDYH�EHHQ�LPSRUWHG�IURP�DQRWKHU�DUHD��SHUKDSV�IURP�DQRWKHU�VWDWH���:H�ZHUH�QRW�SUHSDUHG�IRU�ZKDW�ZH�IRXQG� 

 

7KH�VWRQH�ZDV�D�FODVVLF�1HZ�(QJODQG�PDUNHU�ZLWK�D�ZLQJHG�IDFH�DQG�SODLQ�ERUGHUV��7R�ILQG�D�VWRQH�OLNH�WKLV�LV�KLJKO\�XQXVXDO�DV�

QRUPDOO\�WKLV�W\SH�LV�IRXQG�FORVHU�WR�$OEDQ\�RU�DORQJ�WKH�+XGVRQ�5LYHU��7KH�VWRQH�UHDG��³,Q�0HPRU\�RI�0U��*HRUJH�'RGJH��ZKR�

GLHG�-DQ���WK�������LQ�WKH���WK�\HDU�RI�KLV�DJH�´�8QIRUWXQDWHO\��WKH�VWRQH�ZDV�QRW�LQ�YHU\�JRRG�FRQGLWLRQ�DQG�ZH�ZRQGHUHG�KRZ�ORQJ�

LW�FRXOG�ZLWKVWDQG�WKH�HOHPHQWV�EHIRUH�LW�ZRXOG�WRWDOO\�GHODPLQDWH�� 

 

2YHU�WKH�QH[W�IHZ�\HDUV��ZH�ZRXOG�VWRS�E\�DQG�FKHFN�RQ�WKH�VWRQH��:H�FRXOG�WHOO�E\�WKH�FRORU�YDULDWLRQ��WKDW�WKH�VWRQH�KDG�EHHQ�UH�

SDLUHG�RQFH�EHIRUH�EXW�WKDW�ZDV�SUREDEO\�ORQJ�DJR��(DFK�WLPH�ZH�YLVLWHG��LWV�FRQGLWLRQ�ZDV�VORZO\�ZRUVHQLQJ��2QH�WLPH�ZH�ORRNHG�D�

OLWWOH�FORVHU��DQG�PXFK�WR�RXU�VXUSULVH��ZH�GLVFRYHUHG�DW�WKH�YHU\�ERWWRP�WKDW�LW�ZDV�VLJQHG��³0G��%\�&��.LPEDOO��1��/RQGRQ�´�:H�

7KH�3UHVHUYDWLRQ�RI�*HRUJH�'RGJH�–������ 
E\� 

'DOH�	�7LQD�8WWHU��&HQWUDO�1<�&HPHWHU\�1HWZRUN�� 

)LJXUHV���DQG���VKRZLQJ�WKH�FRQGLWLRQ�RI�WKH�*HRUJH�'RGJH�VWRQH�EHIRUH�DQG�DIWHU�UHSDLU� 



� 7KH�3UHVHUYDWLRQ�RI�*HRUJH�'RGJH�–������ 
�&RQWLQXHG� 

ZHUH�YHU\�FRQFHUQHG�QRZ�DV�VLJQHG�VWRQHV�DUH�UDUH�DQG�

ZH�WKRXJKW�LW�ZRXOG�EH�D��VKDPH�WR�ORVH�WKLV�SUHFLRXV�

SLHFH�RI�ORFDO�KLVWRU\��:H�FRXOGQ¶W�KHOS�EXW�ZRQGHU�ZK\�D�

FDUYHU�IURP�1��/RQGRQ��1HZ�/RQGRQ��&7��ZDV�SODFLQJ�D�

VWRQH�VR�IDU�DZD\�LQ�D�1<�FHPHWHU\� 

2XU�JRRG�IULHQG�'DYH�0R\HU�VWRSSHG�E\�WKH�FHPHWHU\�

RQH�GD\�DQG�HFKRHG�RXU�WKRXJKWV�DQG�FRQFHUQV��:H�WDONHG�

DQG�GHWHUPLQHG�ZH�QHHGHG�WR�GR�VRPHWKLQJ�EHIRUH�WKLV�

VWRQH�ZDV�ORVW�IRUHYHU��:H�GHFLGHG�LW�KDG�WR�EH�UHSDLUHG� 

�����������������������������������������������������������������������������������������������)LJXUH����6LJQDWXUH�RI�&Kester .LPEDOO�RQ�WKH�*HRUJH�'RGJH�VWRQH� 

7KDW�VHW�WKLQJV�LQ�PRWLRQ�WR�XQGHUWDNH�D�SUHVHUYDWLRQ�HIIRUW��:H�GR�VRPH�JUDYHVWRQH�UHSDLU�ZRUN�EXW�ZH�GHFLGHG��EDVHG�RQ�WKH�

VWRQH¶V�FRQGLWLRQ�DQG�WKH�W\SH�RI�PDWHULDO��WKDW�WKLV�UHSDLU�ZDV�EH\RQG�WKH�VFRSH�RI�RXU�H[SHUWLVH��2XU�ILUVW�SULRULW\�ZDV�WR�REWDLQ�SHU�

PLVVLRQ�IURP�WKH�7RZQ�RI�6SULQJILHOG�WR�GR�WKH�UHSDLU��7KH\�UHDGLO\�JDYH�XV�DSSURYDO��� 

1H[W�ZH�GHFLGHG�WR�VHHN�WKH�DGYLFH�RI�RXU�IULHQG�5REHUW�0RVNR�RI�0RVNR�&HPHWHU\�0RQXPHQW�6HUYLFHV�RXW�RI�+DQRYHU��3$��:H�

FRQWDFWHG�5REHUW�DQG�EDVHG�RQ�WKH�XQDYDLODELOLW\�RI�FRQVHUYDWRUV�LQ�RXU�DUHD��KH�GHFLGHG�WKDW�KH�ZRXOG�FRPH�WR�1<�DQG�GR�WKH�UHSDLU�

ZRUN�KLPVHOI���5REHUW�LV�D�WUXH�FRQVHUYDWRU�ZLWK�ERWK�DQ�HGXFDWLRQ�LQ�KLVWRULFDO�SUHVHUYDWLRQ��DQ�DSSUHQWLFHVKLS�LQ�JUDYHVWRQH�SUHVHU�

YDWLRQ�UHVWRUDWLRQ�DQG�RYHU����\HDUV�H[SHULHQFH�LQ�WKLV�ILHOG� 

%\�QRZ�WKH�VWRQH�ZDV�LQ�H[WUHPHO\�SRRU�FRQGL�

WLRQ��%RWK�WKH�ULJKW�DQG�OHIW�ERUGHUV�ZHUH�PRVWO\�

JRQH��7KH�ZKROH�IURQW�ZDV�GHODPLQDWLQJ�RII�

ZLWK�QXPHURXV�VXUIDFH�FUDFNV�DQG�RQO\�DWWDFKHG�

DFURVV�WKH�WRS�DQG�����RI�WKH�ERWWRP��� 

5REHUW�DQG�KLV�VRQ�FDPH�LQ�$XJXVW�������7KH�

ILUVW�WDVN�ZDV�WR�OHYHO�WKH�VWRQH��7KLV�WXUQHG�RXW�

WR�EH�FKDOOHQJLQJ�DV�WKH�VWRQH�ZDV�VHW�LQ�FRQ�

FUHWH�DQG�ZDV�VWLOO�YHU\�PXFK�DWWDFKHG�VR�WKH�

ZKROH�PDVV�KDG�WR�EH�OHYHOHG��2QFH�WKDW�ZDV�

GRQH�KH�FOHDQHG�RXW�WKH�JDS�LQ�WKH�VWRQH�ZLWK�

FRPSUHVVHG�DLU��2YHU�WLPH��GLUW��VWRQH�GHEULV�DQG�

LQVHFW�OLIH�DFFXPXODWHV�DQG�VWDUWV�WR�ILOO�WKH�FDYL�

W\��\RX�ZDQW�WR�UHPRYH�DV�PXFK�RI�WKLV�DV�SRVVL�

EOH��1RZ�LW�ZDV�WLPH�WR�PL[�XS�OLPH-EDVHG�PRU�

WDU��FRORU�PDWFK�LW�WR�WKH�VWRQH�DQG�WKHQ�SDFN�WKDW�LQWR�WKH�JDS��+H�WKHQ�PL[HG�XS�VRPH�GLOXWHG�PRUWDU�VR�WKDW�LW�FRXOG�EH�LQMHFWHG�LQWR�

WKH�FUDFNV��7KH�VWRQH�ZDV�QRZ�VWDELOL]HG�DQG�KLV�ZRUN�ZDV�GRQH��7KLV�ZDV�QRW�D�VLPSOH�SURFHVV�DQG�ZDV�YHU\�WLPH�FRQVXPLQJ� 
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)LJXUH����*UDYHVWRQH�&RQVHUYDWRU�5REHUW�0RVNR�DW�ZRUN� 



� 
 

 

7KH�3UHVHUYDWLRQ�RI�*HRUJH�'RGJH�–������ 
�&RQWLQXHG� 

7LQD�DQG�,�ZHQW�EDFN�D�FRXSOH�ZHHNV�ODWHU�DQG�XVLQJ�

PRUH�OLPH-EDVHG�PRUWDU��ZH�ILOOHG�LQ�WKH�PLVVLQJ�ERUGHU�

WR�ILQLVK�RII�WKH�VWRQH��:KLOH�ZH�ZHUH�WKHUH�ZH�FOHDQHG�

0U��'RGJH¶V�IRRWVWRQH�DQG�KLV�PDUEOH�5HYROXWLRQDU\�

:DU�PDUNHU�DV�ZHOO�DV�MXVW�VSUXFLQJ�XS�WKH�DUHD��:KHQ�

ZH�OHIW�ZH�VSUD\HG�WKH�VWRQH�ZLWK�D�ELRFLGH��'����

ZKLFK�ZLOO�NLOO�WKH�JUHHQ�DOJDH�WKDW�FDQ�EH�VHHQ�RQ�WKH�

IURQW�RI�WKH�VWRQH��,Q�WLPH��LW�LV�H[SHFWHG�WKDW�WKH�QHZ�

UHSDLU�ZLOO�EOHQG�LQ�EHWWHU�WR�PDWFK�WKH�UHVW�RI�WKH�VWRQH��

,W�LV�RXU�KRSH��QRZ�WKDW�WKH�GHWHULRUDWLRQ�KDV�EHHQ�DU�

UHVWHG��WKDW�WKLV�VWRQH�ZLOO�ODVW�PDQ\�PRUH�\HDUV�DQG�

JLYH�HQMR\PHQW�WR�DOO�WKRVH�ZKR�VWRS�E\�DQG�GLVFRYHU�

WKH�VXUSULVH�WR�EH�IRXQG�KHUH�LQ�WKLV�TXLHW�OLWWOH�FHPH�

WHU\�� 

 

)LJXUH����&HQWUDO�1<�&HPHWHU\�PHPEHU�'DOH�8WWHU�

DSSO\LQJ�WKH�ILQLVKLQJ�WRXFKHV�RQ�WKH�*HRUJH�'RGJH�

VWRQH� 

 

:H�ZRXOG�OLNH�WR�H[SUHVV�RXU�WKDQNV�WR�WKRVH�ZKR�JDYH�PRQHWDU\�GRQDWLRQV�IRU�WKH�UHSDLU�RI�WKLV�VWRQH��'DYH�0R\HU��.��3��7KUDQH��

6KHUHQH�%DXJKHU�DQG�0DU\�'H[WHU��$�VSHFLDO�WKDQNV�DOVR�QHHGV�WR�EH�H[WHQGHG�WR�'DYH�IRU�VKRZLQJ�KLV�LQWHUHVW�LQ�WKLV�VWRQH�DQG�

VSXUULQJ�XV�WR�WDNH�DFWLRQ�LQ�JHWWLQJ�WKH�SUHVHUYDWLRQ�ZRUN�GRQH�EHIRUH�LW�ZDV�WRR�ODWH��2I�FRXUVH��ZH�DOVR�QHHG�WR�WKDQN�WKH�7RZQ�

RI�6SULQJILHOG�ZKR�JDYH�XV�SHUPLVVLRQ�WR�XQGHUWDNH�WKLV�SURMHFW�� 
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1HZ�3XEOLFDWLRQ�� 
7KH�6WRULHG�/DQGVFDSH�RI�,URTXRLD��+LVWRU\��&RQTXHVW��DQG�0HPRU\�LQ�WKH�1DWLYH�1RUWKHDVW 

7KH�6WRULHG�/DQGVFDSH�RI�,URTXRLD H[SORUHV�WKH�FUHDWLRQ��GH�
VWUXFWLRQ��DSSURSULDWLRQ��DQG�HQGXULQJ�OHJDF\�RI�RQH�RI�HDUO\�
$PHULFD¶V�PRVW�LPSRUWDQW�SODFHV��WKH�KRPHODQGV�RI�WKH�
+DXGHQRVDXQHHV��DOVR�NQRZQ�DV�WKH�,URTXRLV�6L[�1DWLRQV���
7KURXJKRXW�WKH�ODWH�VHYHQWHHQWK��HLJKWHHQWK��DQG�HDUO\�QLQH�
WHHQWK�FHQWXULHV�RI�(XURSHDQ�FRORQL]DWLRQ�WKH�+DXGHQRVDXQHHV�
UHPDLQHG�WKH�GRPLQDQW�SRZHU�LQ�WKHLU�KRPHODQGV�DQG�RQH�RI�
WKH�PRVW�LPSRUWDQW�GLSORPDWLF�SOD\HUV�LQ�WKH�VWUXJJOH�IRU�WKH�
FRQWLQHQW�IROORZLQJ�(XURSHDQ�VHWWOHPHQW�RI�1RUWK�$PHULFD�E\�
WKH�'XWFK��%ULWLVK��)UHQFK��6SDQLVK��DQG�5XVVLDQV��&KDG�/��
$QGHUVRQ�RIIHUV�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�XQGHUVWDQGLQJ�
FRORQLDOLVP��LQWHUFXOWXUDO�FRQIOLFW��DQG�LQWHUFXOWXUDO�LQWHUSUHWD�
WLRQV�RI�WKH�,URTXRLDQ�ODQGVFDSH�GXULQJ�WKLV�WLPH LQ�FHQWUDO�DQG�
ZHVWHUQ�1HZ�<RUN� 
 
$OWKRXJK�$PHULFDQ�SXEOLF�PHPRU\�RIWHQ�UHFDOOV�D�QDWLRQ�
IRXQGHG�DORQJ�D�IURQWLHU�ZLOGHUQHVV��WKHVH�ODQGV�KDG�ORQJ�EHHQ�
LQKDELWHG�LQ�1DWLYH�$PHULFDQ�YLOODJHV��ZKHUH�KLVWRU\�KDG�EHHQ�
ZULWWHQ�RQ�WKH�ODQG�WKURXJK�SODFH-QDPHV��PRQXPHQWV��DQG�
ORQJ-UHPHPEHUHG�VHWWOHPHQWV��'UDZLQJ�RQ�D�ZLGH�UDQJH�RI�
PDWHULDO�VSDQQLQJ�PRUH�WKDQ�D�FHQWXU\��$QGHUVRQ�XQFRYHUV�WKH�
UHDO�VWRULHV�RI�WKH�SHRSOH—1DWLYH�$PHULFDQ�DQG�(XUR-
$PHULFDQ—DQG�WKH�SODFHV�DW�WKH�FHQWHU�RI�WKH�FRQWHVWHG�UHLQ�
YHQWLRQ�RI�D�1DWLYH�$PHULFDQ�KRPHODQG��7KHVH�VWRULHV�DERXW�
,URTXRLD�ZHUH�NH\�WR�ERWK�(XUR-$PHULFDQ�DQG�+DXGHQRVDXQHH�
XQGHUVWDQGLQJV�RI�WKHLU�SHRSOHV¶�SDVWV�DQG�IXWXUHV� 

�Ǉ�&KDG�/��$QGHUVRQ 
����SDJHV 
���LOOXVWUDWLRQV��LQGH[ 
8QLYHUVLW\�RI�1HEUDVND�3UHVV 
���-�-����-����-�� 
0D\������ 
3ULFH�������� 
 

 Ύ�ǀĂŝůĂďůĞ�ŝŶ�,ĂƌĚĐŽǀĞƌ͕ �W�&�ĂŶĚ��Wh��&ŽƌŵĂƚƐΎ 
 
 
 
$ERXW�WKH�DXWKRU��  
&KDG�/��$QGHUVRQ LV�D�YLVLWLQJ�DVVLVWDQW�SURIHVVRU�RI�KLVWRU\�DW�+DUWZLFN�&ROOHJH��+LV�DUWLFOH ³5HGLVFRYHULQJ�

1DWLYH�1RUWK�$PHULFD��6HWWOHPHQWV��0DSV��DQG�(PSLUHV�LQ�WKH�(DVWHUQ�:RRGODQGV´�ZRQ�WKH������-RKQ�0XU�

ULQ�3UL]H�IURP�WKH�0F1HLO�&HQWHU�IRU�(DUO\�$PHULFDQ�6WXGLHV�DW�WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD�� 



� 
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)LJXUH����3KRWRJUDSKV�RI�WKH�WRS�DQG�REYHUVH�VLGHV�RI�WKH�SRUWDEOH�SHWURJO\SK�LQ�WKH�=RUGD�&ROOHFWLRQ� 
 
 
$GYRFDWLRQDO�DUFKDHRORJLVWV�FDQ�SOD\�DQ�LPSRUWDQW�UROH�LQ�DUFKDHRORJ\��3URIHVVLRQDO�DUFKDHRORJLVWV�VRPHWLPHV�UHO\�RQ�DPDWHXU�

DUFKDHRORJLVWV�IRU�VLWH�LGHQWLILFDWLRQ�DQG�DGYRFDWLRQDO�DUFKDHRORJLVWV�RIWHQ�ZRUN�KDQG�LQ�KDQG�ZLWK�SURIHVVLRQDOV�LQ�UHVHDUFK��

6LQFH�DUFKDHRORJ\�LV�D�GHVWUXFWLYH�VFLHQFH��LW�LV�LPSRUWDQW�WKDW�DPDWHXUV�FDUHIXOO\�UHFRUG�WKHLU�ILQGV��7HG�:KLWQH\��RQH�RI�WKH�

IRXQGHUV�RI�WKH�&KHQDQJR�&KDSWHU�RI�WKH�1HZ�<RUN�6WDWH�$UFKDHRORJLFDO�$VVRFLDWLRQ��ZDV�DQ�DGYRFDWLRQDO�DUFKDHRORJLVW�ZKR�

EHFDPH�ZHOO�NQRZQ�LQ�1HZ�<RUN�IRU�KLV�NQRZOHGJH��QRW�RQO\�RI�VLWHV�DQG�DUWLIDFWV�LQ�FHQWUDO�1HZ�<RUN�EXW�IRU�WKH�VWDUW�RI�WKH�

&KHQDQJR�1<6$$�%XOOHWLQ��ZKLFK�WKH�FKDSWHU�VWLOO�SXEOLVKHV��$V�D�VFKRRO�WHDFKHU��7HG�DOVR�PHQWRUHG�VWXGHQWV�ZKR�VKDUHG�KLV�

SDVVLRQ��RIWHQ�SXEOLVKLQJ�DERXW�WKHLU�ILQGV��2QH�VXFK�VWXGHQW�DQG�DGYRFDWLRQDO�DUFKDHRORJLVW�ZDV�5DOSK�=RUGD� 

 

5DOSK�ZDV�ERUQ�LQ�3LWWVILHOG��1HZ�<RUN�RQ�$SULO�����������+H�ZDV�WKH�\RXQJHVW�FKLOG�RI�0DU\�$��%HUEHQ�DQG�)UDQN�=RUGD��+H�

JUDGXDWHG�IURP�1HZ�%HUOLQ�&HQWUDO�6FKRRO�LQ�������:KLOH�LQ�VFKRRO��KH�EHFDPH�LQWHUHVWHG�LQ�DUFKDHRORJ\��FROODERUDWLQJ�ZLWK�

7HG�:KLWQH\��5DOSK�PRYHG�WR�'D\WRQD�%HDFK�)ORULGD�LQ�WKH�����V�ZKHUH�KH�SXUVXHG�FDUSHQWU\�DQG�ZDV�D�0DVWHU�)LQLVKLQJ�&DU�

SHQWHU��+H�KDV�WZR�VRQV�WKDW�OLYH�LQ�&RQQHFWLFXW�DQG�D�VLVWHU�LQ�)ORULGD��5DOSK�DOVR�VWDUWHG�IO\LQJ��HYHQWXDOO\�REWDLQLQJ�KLV�SLORW�

OLFHQVH��8QIRUWXQDWHO\��5DOSK¶V�SDVVLRQ�IRU�LQGLJHQRXV�SHRSOH�ZDV�QRW�SDVVHG�RQ�WR�KLV�VRQV�DQG�KH�QHYHU�SDUWLFLSDWHG�LQ�GLJV�

DIWHU�KH�PRYHG��+RZHYHU��KH�VWLOO�PDLQWDLQHG�KLV�LQWHUHVW�LQ�1DWLYH�$PHULFDQV��+H�SDVVHG�DZD\�)HEUXDU\��������� 

 

:H�DUH�IRUWXQDWH�WKDW�5DOSK�=RUGD�QXPEHUHG�KLV�DUWLIDFWV�DQG�NHSW�D�FDWDORJ�WKDW�UHFRUGHG�LQIRUPDWLRQ�DERXW�WKH�VLWHV�ZKHUH�WKH\�

ZHUH�IRXQG��:KLOH�VRPH�RI�WKH�DUWLIDFWV�ZHUH�FROOHFWHG�IURP�RWKHU�DUHDV��LQFOXGLQJ�WKH�0RKDZN�9DOOH\�DQG�WKH�IDPHG�2QHRQWD�

+LOOWRS�6LWH�ORFDWHG�LQ�'HODZDUH�&RXQW\��WKH�PDMRULW\�RI�WKH�PDMRULW\�RI�WKH�DUWLIDFWV�ZHUH�IRXQG�LQ�WKH�YLFLQLW\�RI�6LOYHU�/DNH��D�

QDWXUDO�ODNH�VLWXDWHG�QHDU�WKH�8QDGLOOD�5LYHU�LQ�WKH�7RZQ�RI�1HZ�%HUOLQ��&KHQDQJR�&RXQW\��1<��6RPH�RI�WKH�DUWLIDFWV�LQ�=RUGD¶V�

FROOHFWLRQ�ZHUH�SUHYLRXVO\�GHVFULEHG�LQ�RWKHU�SXEOLFDWLRQV��LQFOXGLQJ����GULOOHG�VWRQH�EHDGV�ZKLFK�ZHUH�SXEOLVKHG�LQ�WKH�&KH�

QDQJR�&KDSWHU�1<6$$�%XOOHWLQ��:KLWQH\�������� 

$�3RUWDEOH�3HWURJO\SK�IURP�WKH�5DOSK�=RUGD�&ROOHFWLRQ�RI�1DWLYH�$PHULFDQ�$UWLIDFWV 
 

*DLO�0HULDQ��&KHQDQJR�&KDSWHU��1<6$$ 
'DYLG�0R\HU��&KHQDQJR�&KDSWHU��1<6$$ 
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���������������)LJXUH����'UDZLQJ�RI�WKH�SRUWDEOH�SHWURJO\SK�LQ�WKH�=RUGD�&ROOHFWLRQ� 

 
 
7KH�=RUGD�(QJUDYHG�6WRQH 
7KH�=RUGD�FROOHFWLRQ�FRQVLVWV�RI�PRVWO\�XWLOLWDULDQ�REMHFWV��LQFOXGLQJ�SURMHFWLOH�SRLQWV��VFUDSHUV�DQG�JURXQG�VWRQH�WRROV��2QH�SDU�

WLFXODUO\�LQWHUHVWLQJ�DUWLIDFW�IURP�WKH�FROOHFWLRQ�LV�D�VPDOO��PDUNHG�VWRQH�ZLWK�GHHSO\�LQFLVHG�OLQHV�IRXQG�ZKLOH�VXUIDFH�FROOHFWLQJ��

DW�6LOYHU�/DNH��)LJXUHV���DQG�����7KHVH�W\SHV�RI�DUWLIDFWV�DUH�FRPPRQO\�UHIHUUHG�WR�DV�³SRUWDEOH�SHWURJO\SKV�´�D�EURDG�WHUP�DS�

SOLHG�WR�D�VXUSULVLQJO\�YDULHW\�RI�GHFRUDWHG�VWRQH�REMHFWV��/HQLN��������7KH�VWRQH�PHDVXUHV�DSSUR[LPDWHO\�����FP�ORQJ�DQG�����

FP�ZLGH�DQG�LV�PDGH�IURP�QDWLYH�VDQGVWRQH�FRPPRQO\�IRXQG�LQ�ORFDO�FUHHNV��2QH�VLGH�IHDWXUHV�D�VHULHV�RI����OLQHV�LQFLVHG�RQ�LWV�

IODW�VXUIDFH��7KH�REYHUVH�VLGH�RI�WKH�VWRQH�VKRZV�QR�GHFRUDWLRQ�H[FHSWLQJ�D�QXPEHU�DQG�WKH�UHPDLQV�RI�DQ�DGKHVLYH�VXJJHVWLQJ�

WKDW�LW�ZDV�DW�RQH�WLPH�JOXHG�RQ�WR�WKH�ERWWRP�7KH�REMHFW�DSSHDUV�IUDJPHQWDU\�DQG�OLNHO\�UHSUHVHQWV�D�SLHFH�IURP�D�ODUJHU�REMHFW��

$V�D�UHVXOW��WKH�RULHQWDWLRQ�RI�WKH�LPDJH�RQ�WKH�IDFH�RI�WKH�VWRQH�LV�XQNQRZQ�DQG�FDQ�EH�YLHZHG�GLIIHUHQWO\�GHSHQGLQJ�RQ�KRZ�LW�LV�

URWDWHG� 

 

:KLOH�VSHFXODWLYH��WKH�LPDJH�PD\�GHSLFW�DQ�DQLPDO�ZLWK�KRUQV�RU�DQWOHUV�IDFLQJ�WRZDUG�WKH�OHIW�ZKHQ�YLHZHG�IURP�WKH�RULHQWDWLRQ�

VKRZQ�LQ�)LJXUHV���DQG����7KH�VWXG\�RI�1DWLYH�$PHULFDQ�DUW�WHQGV�WR�IDYRU�PRUH�UHSUHVHQWDWLRQDO�FRPSRVLWLRQV��ZLWK�UHDGLO\�

LGHQWLILDEOH�GHSLFWLRQV�RI�KXPDQV��DQLPDOV��DQG�RFFDVLRQDOO\�REMHFWV���$UWLIDFWV�ZLWK�JHRPHWULF�DQG�QRQ-UHSUHVHQWDWLRQDO�LPDJHU\�

DUH�RIWHQ�QRWHG�EXW�LJQRUHG�DV�WKHLU�PHDQLQJ�LV�PRUH�GLIILFXOW�WR�GLVFHUQ�RU�VSHFXODWH�DERXW��/HQLN������������$UWLIDFWV�VXFK�DV�

WKH�=RUGD�H[DPSOH�DUH�RIWHQ�FODVVLILHG�LQWR�EURDG�FDWHJRULHV�EDVHG�RQ�WKH�UHODWLRQVKLS�RI�WKH�OLQHV�WR�RQH�DQRWKHU��VXFK�DV�JULGV�� 

0 31 2 4 cm

$�3RUWDEOH�3HWURJO\SK�IURP�WKH�5DOSK�=RUGD�&ROOHFWLRQ�RI�1DWLYH�$PHULFDQ�$UWLIDFWV 
�FRQWLQXHG� 
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UDGLDWLQJ�OLQHV��ODGGHUV�HWF���RU�LQ�VRPH�FDVHV�GHVFULEHG�VLPSO\�DV�³DEVWUDFW´�RU�³UDQGRP�´�+RZHYHU��LW�VHHPV�OLNHO\�WKDW�WKHUH�LV�

QRWKLQJ�UDQGRP�DERXW�WKH�OLQHV�RFFXUULQJ�RQ�WKH�IDFH�RI�WKH�VWRQH-�WKH�FRPSRVLWLRQ�DSSHDUV�LQWHQWLRQDO�DQG�GHOLEHUDWH�DQG�QRW�

UHIOHFWLYH�RI�EHLQJ�XVHG�DV�DQ�DEUDLGHU�RU�XWLOLWDULDQ�REMHFW��5DWKHU�WKDQ�SURMHFWLQJ�RXU�RZQ�LPDJLQDWLRQV�LQ�RUGHU�WR�WU\�WR�PDNH�

WKHVH�FRPSRVLWLRQV�PRUH�UHSUHVHQWDWLRQDO�LQ�RXU�PLQGV��LW�PLJKW�EH�PRUH�XVHIXO�WR�XQGHUVWDQG�WKLV�W\SH�RI�DUW�E\�XVLQJ�GHVFULSWLYH�

DQDO\VLV�UDWKHU�WKDQ�DWWHPSWLQJ�WR�ILW�WKHVH�W\SHV�RI�LPDJHV�LQWR�JURXSV�RU�FDWHJRULHV� 

+RZ�2OG�LV�WKH�3HWURJO\SK�6WRQH" 
3RUWDEOH�SHWURJO\SKV�VXFK�DV�WKLV�FDQ�EH�GLIILFXOW�WR�GDWH�EDVHG�VROHO\�XSRQ�GHVLJQ�PRWLIV���6LOYHU�/DNH�KDV�ORQJ�EHHQ�NQRZQ�DV�

DQ�DUHD�RI�H[WHQVLYH�SUHFRQWDFW�DFWLYLW\��$UWLIDFWV�UHFRYHUHG�LQFOXGH�D�YDULHW\�RI�SURMHFWLOH�SRLQWV�GDWLQJ�IURP�WKH�0LGGOH�$UFKDLF�

WKURXJK�WKH�/DWH�:RRGODQG�3HULRGV��D�VSDQ�RI�RYHU�������\HDUV��2I�SDUWLFXODU�QRWH�DW�6LOYHU�/DNH�LV�WKH�SUHGRPLQDQFH�RI�*HQHVHH�

DQG�6QRRN�.LOO�SRLQWV�GDWLQJ�WR�������WR�������%3��-XVWLFH������������7KH�EHVW�NQRZQ�RI�WKH�6LOYHU�/DNH�VLWHV�LV�NQRZQ�DV�WKH�

*UDYHVRQ�6LWH��ZKLFK�ZDV�LGHQWLILHG�E\�Ralph�=RUGD�DQG�IHOORZ�KLJK�VFKRRO�VWXGHQW�/DZUHQFH�7D\ORU�ZKLOH�KXQWLQJ�DUURZKHDGV�
LQ�WKH�QHDUE\�ILHOGV��=RUGD�DQG�7D\ORU�EURXJKW�WKH�VLWH�WR�WKH�DWWHQWLRQ�RI�7HG�:KLWQH\��ZKR�XOWLPDWHO\�GLUHFWHG�D�V\VWHPDWLF�VXU�

IDFH�VXUYH\�DQG�H[FDYDWLRQ�DW�WKH�VLWH�DQG�SXEOLVKHG�D�VHULHV�RI�DUWLFOHV�VXPPDUL]LQJ�WKHLU�ILQGLQJV��:KLWQH\�����D������E���5H�

VXOWV�RI�WKH�VXUYH\�UHYHDOHG�WKDW�WKH�VLWH�HQFRPSDVVHV�VHYHUDO�DFUHV�LQ�VL]H�DQG�LV�VWLOO�FRQVLGHUHG�RQH�RI�WKH�ODUJHVW�DQG�PRVW�VLJ�

QLILFDQW�*HQHVHH�6QRRN�.LOO�VLWHV�LQ�WKH�8SSHU�6XVTXHKDQQD�9DOOH\��)XQN�������������6LQFH�WKDW�WLPH�DGGLWLRQDO�6QRRN�.LOO�

*HQHVHH�VLWHV�KDYH�EHHQ�IRXQG�IDUWKHU�XSVWUHDP��PRVW�QRWDEO\�WKH�%HKQNH�)DUP�6LWH��ORFDWHG�LQ�WKH�WRZQ�RI�2WHJR��:DNHPDQ�

��������([FDYDWLRQV�DW�WKH�%HKQNH�)DUP�6LWH�\LHOGHG�D�UDGLRFDUERQ�GDWH�RI�������-���%3��%HWD-���������VXJJHVWLQJ�WKDW�6QRRN�

+LOO�SHRSOH�EHJDQ�RFFXS\LQJ�WKH�DUHD�HDUOLHU�WKDQ�SUHYLRXVO\�WKRXJKW� 

:KLOH�LW�LV�WHPSWLQJ�WR�DVVLJQ�WKH�SHWURJO\SK�VWRQH�WR�WKH�6QRRN�.LOO�*HQHVHH�RFFXSDWLRQ��LW�LV�DOVR�SRVVLEOH�WKDW�WKH�VWRQH�GDWHV�WR�

ODWHU�LQ�WKH�:RRGODQG�3HULRG��:KLWQH\�DQG�*LEVRQ��������FRQGXFWHG�D�UHYLHZ�RI�HQJUDYHG�VWRQH�REMHFWV�IURP�WKH�QHDUE\�:KLWH�

6LWH��ZKLFK�LV�WKRXJKW�WR�GDWH�WR�WKH�+XQWHUV�+RPH�3KDVH�DURXQG�������\HDUV�DJR��6HYHUDO�RI�WKH�VWRQHV�VKRZQ�LQ�WKLV�DUWLFOH�KDYH�

LQFLVHG�GHVLJQV�VLPLODU�WR�WKH�H[DPSOH�LQ�WKH�=RUGD�FROOHFWLRQ��DOWKRXJK�QRQH�RI�WKHLU�H[DPSOHV�DUH�DV�GHHSO\�LQFLVHG��/DUJH�0LG�

GOH�DQG�/DWH�:RRGODQG�YLOODJH�VLWHV�DUH�NQRZQ�WR�WKH�QRUWK�DQG�VRXWK�DORQJ�WKH�DGMDFHQW�8QDGLOOD�5LYHU��DQG�WKH�YDOOH\�VXSSRUWHG�

D�ODUJH�SRSXODWLRQ�GXULQJ�WKLV�WLPH���:KLOH�DWWHPSWLQJ�WR�GDWH�WKH�6QRRN�.LOO�RFFXSDWLRQ�DW�WKH�*UDYHVRQ�6LWH��:KLWQH\�REWDLQHG�D�

UDGLRFDUERQ�GDWH�RI�$'�������-�����,-������ZKLFK�ZKLOH�GLVDSSRLQWLQJ�ZLWK�UHJDUG�WR�WKH�6QRRN�.LOO�FRPSOH[�LV�SRWHQWLDOO\�LQ�

NHHSLQJ�ZLWK�WKH�/DWH�:RRGODQG�RFFXSDWLRQ�RI�WKHVH�ODWHU�YLOODJH�VLWHV�� 

&RQFOXGLQJ�7KRXJKWV 
7KH�5DOSK�=RUGD�FROOHFWLRQ�LQFOXGLQJ�WKH�SRUWDEOH�SHWURJO\SK�DUH�FXUUHQWO\�FXUDWHG�E\�WKH�&KHQDQJR�&RXQW\�+LVWRULFDO�6RFLHW\�

0XVHXP�LQ�1RUZLFK��1<�DQG�DUH�DYDLODEOH�IRU�VWXG\�E\�DSSRLQWPHQW��7KLV�VWXG\�GRHV�QRW�DWWHPSW�WR�XQGHUVWDQG�WKH�PHDQLQJ�RI�

WKH�GHVLJQV�RQ�WKH�VWRQH��VLPSO\�WR�KLJKOLJKW�SRUWDEOH�SHWURJO\SKV�DV�D�SRWHQWLDOO\�VLJQLILFDQW�VRXUFH�RI�LQIRUPDWLRQ�DQG�WR�VXJJHVW�

PRUH�V\VWHPDWLF�DSSURDFKHV�WR�GHVFULELQJ�DQG�UHFRUGLQJ�WKHVH�REMHFWV��([SODQDWLRQV�UHJDUGLQJ�WKH�PHDQLQJ�DQG�IXQFWLRQ�RI�WKHVH�

NLQGV�RI�REMHFWV�DUH�W\SLFDOO\�VSHFXODWLYH�DQG�VHOGRP�UHO\�RQ�IDFWXDO�HYLGHQFH�DQG�OLWWOH�HIIRUW�KDV�EHHQ�PDGH�WR�FRQVXOW�ZLWK�1D�

WLYH�FRPPXQLWLHV�DERXW�WKHP��:KLOH�SRUWDEOH�SHWURJO\SKV�DUH�FRPSDUDWLYHO\�UDUH��RWKHU�H[DPSOHV�XQGRXEWHGO\�RFFXU�LQ�RWKHU�

ODUJH�FROOHFWLRQV��$�PRUH�FRPSUHKHQVLYH�VWXG\�RI�WKHVH�REMHFWV�DQG�WKHLU�FRQWH[WV�PD\�KHOS�WR�EHWWHU�UHFRQVWUXFW�FKDQJHV�LQ�1D�

WLYH�LFRQRJUDSK\�DV�WKH\�RFFXUUHG�RYHU�WLPH� 

$FNQRZOHGJHPHQWV 
6SHFLDO�WKDQNV�WR�5DOSK¶V�ZLIH�&ODXGLD�=RUGD�IRU�SURYLGLQJ�ELRJUDSKLFDO�LQIRUPDWLRQ�DV�ZHOO�DV�GRQDWLQJ�WKH�FROOHFWLRQ�WR�WKH�
&KHQDQJR�&RXQW\�+LVWRULFDO�6RFLHW\��&&+6���7KDQNV�WR�&&+6�'LUHFWRU�-HVVLFD�0RTXLQ�DQG�&&+6�2SHUDWLRQV�0DQDJHU�-RVHSK�
)U\F�IRU�SURYLGLQJ�DFFHVV�WR�WKH�FROOHFWLRQ�DQG�YDOXDEOH�VXSSRUW�WKURXJKRXW�WKH�SURMHFW�� 

$�3RUWDEOH�3HWURJO\SK�IURP�WKH�5DOSK�=RUGD�&ROOHFWLRQ�RI�1DWLYH�$PHULFDQ�$UWLIDFWV 
�FRQWLQXHG� 



� 
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5HIHUHQFHV�&LWHG 
 
)XQN��5REHUW�(� 
���� $UFKDHRORJLFDO�,QYHVWLJDWLRQV�LQ�WKH�8SSHU�6XVTXHKDQQD�9DOOH\��9RO�����3HUVLPPRQ�3UHVV��%XIIDOR� 
 
-XVWLFH��1RHO�'� 
����  6WRQH�$JH�6SHDU�DQG�$UURZ�3RLQWV�RI�WKH�0LGFRQWLQHQWDO�DQG�(DVWHUQ�8QLWHG�6WDWHV� ,QGLDQD� 

8QLYHUVLW\�3UHVV��%ORRPLQJWRQ� 
 
/HQLN��(GZDUG�-� 
���� 0DNLQJ�3LFWXUHV�LQ�6WRQH��8QLYHUVLW\�RI�$ODEDPD�3UHVV��7XVFDORRVD�� 
���� $PXOHWV��(IILJLHV��)HWLVKHV��DQG�&KDUPV��1DWLYH�$PHULFDQ�6SLULW�6WRQHV�IURP�WKH�1RUWKHDVW��8QLYHUVLW\�RI�$ODEDPD�

3UHVV��7XVFDORRVD� 
 
:DNHPDQ��5LFKDUG�7� 
���� 5DGLRFDUERQ�'DWHV�IURP�WKH�%HKQNH�)DUP�6LWH��$�6QRRN�.LOO�&RPSOH[�6LWH�RQ�WKH�6XVTXHKDQQD�5LYHU��2WVHJR�&RXQW\��

1<��&KHQDQJR�&KDSWHU�1<6$$�%XOOHWLQ�9RO����1R�������-��� 
 
:KLWQH\��7KHRGRUH 
���� $�'ULOOHG�3HEEOH�&XOWXUH�RQ�WKH�8QDGLOOD�5LYHU��&KHQDQJR�&KDSWHU�1<6$$�%XOOHWLQ�9RO����1R����� 
����D����*UDYHVRQ�6LWH-1EQ��-&��&KHQDQJR�&KDSWHU�1<6$$�%XOOHWLQ�9RO�����1R���� 
����E����*UDYHVRQ�6LWH�5HSRUW����1EQ��-&��&KHQDQJR�&KDSWHU�1<6$$�%XOOHWLQ�9RO�����1R���� 
 
:KLWQH\��7KHRGRUH�DQG�6WDQIRUG�*LEVRQ 
���� (QJUDYHV�6WRQH��&KHQDQJR�&KDSWHU�1<6$$�%XOOHWLQ�9RO����1R���� 
 

$�3RUWDEOH�3HWURJO\SK�IURP�WKH�5DOSK�=RUGD�&ROOHFWLRQ�RI�1DWLYH�$PHULFDQ�$UWLIDFWV 
�FRQWLQXHG� 
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)LJXUH����5HSUHVHQWDWLYHV�RI�WKH�1DQWLFRNH�9DOOH\�&HPHWHU\��OHIW�DQG�FHQWHU��UHFHLYLQJ�WKHLU�3UHVHUYDWLRQ�$ZDUG� 

 

7KH�&HQWUDO�1HZ�<RUN�6WDWH�&HPHWHU\�1HWZRUN�KDV�LQLWLDWHG�DQ�DZDUGV�SURJUDP�WR�GHVHUYLQJ�FHPHWHULHV�ZKLFK�PHHW�FHUWDLQ�

FULWHULD��,Q�RXU�WUDYHOV�ZH�DUH�DOZD\V�RQ�WKH�ORRNRXW�IRU�FHPHWHULHV�WKDW�H[FHHG�H[SHFWDWLRQV��:H��GLVFRYHUHG�WZR��DQG�GHFLGHG�WR�

UHZDUG�WKRVH�LQ�FKDUJH��:H�VHQW�RXW�TXHVWLRQQDLUHV�UHJDUGLQJ�WKH�FDUH�RI�HDFK�FHPHWHU\�ZLWK�TXHULHV�DERXW�RYHUDOO�PDLQWHQDQFH��

ODZQ�PRZLQJ�SUDFWLFHV���SROLFLHV�RQ�GRZQ�RU�OHDQLQJ�VWRQHV��LI�D�SURJUDP�ZDV�LQ�SODFH�WR�KRQRU�YHWHUDQ
V�JUDYHV��FRQWULEXWLRQV�WR�

)LQG�$�*UDYH��DQG�LI�WKHLU�FHPHWHU\�FRQWDLQHG�VRPH�VSHFLDO�VWRQHV�RU�QRWHZRUWK\�IHDWXUHV� 

 

2XU�YHU\�ILUVW�FHUWLILFDWH�RI�PHULW�ZDV�JLYHQ�WR�1DQWLFRNH�9DOOH\�&HPHWHU\�LQ�%URRPH�&RXQW\�LQ�-XQH������DW�WKHLU�DQQXDO�PHHW�

LQJ��7KH�FHPHWHU\�ZKLFK�EHJDQ�LQ������KDV�D��QHDW�DSSHDUDQFH��FOHDU�VLJQDJH��DQG��WKH�VWRQHV�ZHUH�LQ�JRRG�FRQGLWLRQ��:H�OHDUQHG�

WKDW�XQGHU�QHZ�PDQDJHPHQW��WKH�URRI�RQ�WKH�FHPHWHU\�VKHG�KDG�EHHQ�UHSODFHG��JUDYHVWRQHV�ZHUH�EHLQJ�FOHDQHG��VWUDLJKWHQHG��DQG�

XQHDUWKHG��DQG��VWHSV�ZHUH�EHLQJ�WDNHQ�WR�HQKDQFH�FXUE�DSSHDO�E\�FOHDULQJ�RYHUJURZWK��,Q�SURJUHVV�ZHUH�D�VWRQH�ZDOO��EHQFK��DQG�

D�IORZHU�JDUGHQ�� 

 

7KH�PHHWLQJ�ZDV�ZHOO�DWWHQGHG�DQG�VPRRWKO\�UXQ�ZLWK�JRRG�ILQDQFLDOV��0DSV�KDYH�EHHQ�XSGDWHG�DQG�WKH�UHFRUG�NHHSLQJ�PRGHUQ�

L]HG��7KH�FHPHWHU\�LV�DSSUR[LPDWHO\�����\HDUV�ROG��$GGLQJ�D�GULYHZD\�DQG�SDUNLQJ�DUHD�LQ�WKH�FHPHWHU\�PDNHV�IRU�HDVLHU�DFFHVV��

7KH�FHPHWHU\�LV�����DFUHV�ZLWK�RYHU������JUDYH�VLWHV��7KH\�KDYH��D�ZHEVLWH�ZLWK�LQIRUPDWLRQ�LQFOXGLQJ�E\-ODZV�DQG�UHJXODWLRQV�

DQG�DUH�RQ�)LQG�$�*UDYH��3HWH�DQG�%DUE�6WDQNR�ZKR�DUH�SUHVLGHQW�FHPHWHU\�VXSHULQWHQGHQW�DQG�WUHDVXUHU�UHVSHFWLYHO\��KDYH�KDG�

VRPH�WUDLQLQJ�LQ�JUDYHVWRQH�UHSDLU� 

 

7KH�0DU\ODQG�&HPHWHU\�$VVRFLDWLRQ�LQ�2WVHJR�&RXQW\�EHJDQ�LQ������EXW�KDV�PXFK�HDUOLHU�EXULDOV��:H�GURYH�LQ�RQH�ZLQWU\�GD\��

OLNHG�ZKDW�ZH�VDZ��DQG�WKHQ�ZHQW�EDFN�DJDLQ�WR�VHH�WKLQJV�ZKHQ�WKH�JUDVV�ZDV�JUHHQ��7KH�FHPHWHU\�KDV�D�EHDXWLIXO�VLJQ�DQG�D� 

&HQWUDO�1HZ�<RUN�6WDWH�&HPHWHU\�1HWZRUN�$ZDUGV 
E\�7LQD�8WWHU��&HQWUDO�1<�&HPHWHU\�1HWZRUN 
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)LJXUH����9LHZ�RI�WKH�1DQWLFRNH�9DOOH\�&HPHWHU\�LQ�%URRPH�&RXQW\� 

 

YDXOW�ZKLFK�XQGHUZHQW�UHSDLUV�E\�WKH�DVVRFLDWLRQ
V�YROXQWHHUV��:H�UHDOO\�DSSUHFLDWHG�WKH�PDLOER[�ZLWK�QHZVOHWWHUV�DQG�GRQDWLRQ�

HQYHORSHV��,Q�WKH�EDFN�LV�D�FXWH�EXLOGLQJ�DQG�D�VWRQH�VWUXFWXUH�ZKHUH�ZDWHU�LV�DYDLODEOH��7KH�ERDUG�RI�WUXVWHHV�DUH�YHU\�SURXG�RI�

WKHLU�FHPHWHU\��³ORYH�WKHLU�WUHHV�´�DQG�PHPEHUV�YROXQWHHU�DOO�\HDU�ORQJ��&OHDQLQJ�KDV�EHHQ�GRQH�DQG�DOO�YHWHUDQV�DUH�PDUNHG�ZLWK�

IODJV��7KLV�FHPHWHU\�KDV�VRPH�&RIILQ�JURXS�VWRQHV�DV�ZHOO�DV�QLFH�PDUEOH�VWRQHV�DQG�PRUH�PRGHUQ�JUDQLWH�PDUNHUV�� 

 

,Q�WKH�VXPPHU�RI�������WKH�7RZQ�RI�0DU\ODQG�+LVWRUL�

DQ�OHG�D�WRXU�RI�WKH�FHPHWHU\�WDONLQJ�RI�XQLTXH�VWRQHV�

DQG�SURPLQHQW�SHRSOH��7KH�ROGHVW�VWRQH�GDWHV�WR�������

7KLUW\�SHRSOH�DWWHQGHG�WKLV�HYHQW�DQG�LW�EURXJKW�VRPH�

QLFH�DWWHQWLRQ�WR�WKH�FHPHWHU\��,I�D�VWRQH�LV�LQ�QHHG�RI�

DQ\WKLQJ��LPPHGLDWH�VWHSV�DUH�WDNLQJ�WR�UHFWLI\�WKH�VLWX�

DWLRQ��9HWHUDQ
V�'D\�VHUYLFHV�KDYH�EHHQ�KHOG�KHUH�ZLWK�

D�JXQ�VDOXWH�DQG�KLVWRU\�JRHV�EDFN�LQ�ZDU�\HDUV�WR�WKH�

5HYROXWLRQ��$V�VWDWHG�LQ�WKH�QHZVOHWWHU�³ZH�ZRUN�KDUG�

WR�NHHS�RXU�H[SHQVHV�ORZ�DQG�QRW�WR�H[FHHG�RXU�LQ�

FRPH�´�0DSSLQJ�DQG�FROOHFWLQJ�DOO�ROG�UHFRUGV�LV�DQ�

RQJRLQJ�HQGHDYRU� 

 

 

 

)LJXUH����5HSUHVHQWDWLYHV�RI�WKH�0DU\ODQG�&HPHWHU\�$VVRFLDWLRQ� 
UHFHLYLQJ�WKHLU�3UHVHUYDWLRQ�$ZDUG�IURP�7LQD�DQG�'DOH�8WWHU� 
 

 

 

&HQWUDO�1HZ�<RUN�6WDWH�&HPHWHU\�1HWZRUN�$ZDUGV 
�FRQWLQXHG� 
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%RWK�FHPHWHULHV�ZHUH�KDSS\�WR�EH�UHFRJQL]HG��7KH�UHFLSL�

HQWV�HDFK�UHFHLYHG�D�VPDOO�FKHFN�DV�ZHOO�DV�D�IUDPHG�FHUWLIL�

FDWH��,W�ZDV�RXU�SOHDVXUH�PHHWLQJ�WKHVH�HQHUJHWLF�DQG�HQWKX�

VLDVWLF�SHRSOH�DQG�FRPPHQG�WKHP�IRU�D�MRE�ZHOO�GRQH� 

 
0DU\ODQG�&HPHWHU\�$VVRFLDWLRQ 
����&HPHWHU\�5G� 
0DU\ODQG��1<� 
&KDUOHQH�5XELQR 
 
 
1DQWLFRNH�9DOOH\�&HPHWHU\ 
����-�����8QLRQ�&HQWHU-�0DLQH�+LJKZD\ 
(QGLFRWW��1<������ 
 
 
 
 

)LJXUH����7KH�UHFHLYLQJ�YDXOW�DW�0DU\ODQG�&HPHWHU\ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     )LJXUH����0DLOER[�XVHG�WR�SURYLGH�LQIRUPDWLRQ�DW�WKH�0DU\ODQG�&HPHWHU\ 

&HQWUDO�1HZ�<RUN�6WDWH�&HPHWHU\�1HWZRUN�$ZDUGV 
�FRQWLQXHG� 



7R�DOO�&KDSWHU�7UHDVXUHUV�DQG�$W�/DUJH�0HPEHUV�������GXHV�DUH�GXH��  
 

3OHDVH�VHQG�\RXU�GXHV�WR� 
  

7UHDVXUHU�$QQ�(�:��0RUWRQ 
DPRUWRQ#URFKHVWHU�UU�FRP 

3KRQH������������� 
 

F�R�0RUWRQ�$UFKDHRORJLFDO�5HVHDUFK�6HUYLFHV 
�����0DFHGRQ�&HQWHU�5RDG 
0DFHGRQ��1<������-���� 

 
7KLV�\HDU��\RX�FDQ�DOVR�SD\�\RXU�GXHV�ZLWK�3D\3DO—KHUH¶V�KRZ��ZRUNV�IRU�$W-/DUJH�PHPEHUV�DQG�&KDSWHUV�� 

 
3$<�<285�'8(6��$1'�0$.(�'21$7,216��:,7+�3$<3$/ 
 
,W¶V�HDV\���/RJLQ�WR�\RXU�3D\SDO�DFFRXQW��ZKDW�LI�,�GRQ¶W�KDYH�D�SD\SDO�DFFRXQW"�6HH�EHORZ� 
 
2Q�\RXU�KRPH�VFUHHQ��ORRN�IRU�4XLFN�OLQNV��6HQG�PRQH\� 
 
&OLFN�RQ�6HQG�PRQH\���,W�ZLOO�DVN�IRU�D�QDPH��HPDLO�RU�SKRQH�QR���3XW�LQ�WKH�1<6$$�HPDLO� 
Q\VDD�SD\SDO#JPDLO�FRP 
 
$QG�FOLFN�WKH�OLWWOH�HQYHORSH��VHQG����)LOO�LQ�WKH�DPRXQW��$W�/DUJH�GXHV�DUH�����������<RX�FDQ�DGG�D�QRWH�DW�WKH�ERWWRP�
�KHOSIXO�LI�\RX�PDNH�D�GRQDWLRQ��OLNH�WKH�)XQN�)RXQGDWLRQ�� 
 
&OLFN�FRQWLQXH���<RX�ZLOO�VHH�WKH�³:KDW¶V�WKLV�SD\PHQW�IRU"´�ER[��&OLFN�³6HQGLQJ�WR�D�IULHQG´ 
 
<RX�ZLOO�VHH��³+RZ�GR�\RX�ZDQW�WR�SD\"��7KLV�LV�\RXU�EDQN�DFFRXQW�RU�ZKDWHYHU���3LFN�\RXU�SD\PHQW�PHWKRG�DQG�FOLFN�
³1H[W´���5HYLHZ�\RXU�SD\PHQW��DQG�FOLFN�³6HQG�3D\PHQW�1RZ�´ 
 
<RX�DUH�GRQH� 
 
,I�\RX�GRQ¶W�KDYH�D�SD\SDO�DFFRXQW�\RX�FDQ�FUHDWH�D�SHUVRQDO�DFFRXQW�IRU�IUHH��KWWSV���ZZZ�SD\SDO�FRP�XV�ZHEDSSV�
PSS�DFFRXQW-VHOHFWLRQ 
 
2U�LI�\RX�GRQ¶W�ZDQW�D�SD\SDO�DFFRXQW��\RX�FDQ�DVN�PH�WR�VHQG�\RX�DQ�,192,&(�WKURXJK�SD\SDO—WKDW�FRQWDLQV�D�³SD\�
QRZ´�OLQN�VR�\RX�FDQ�SD\�ZLWKRXW�D�SD\SDO�DFFRXQW��(PDLO�PH�DW�DPRUWRQ#URFKHVWHU�UU�FRP�DQG�,¶OO�VHQG�\RX�WKH�OLQN� 

 
,I�\RXU�&KDSWHU�ZRXOG�OLNH�WR�XVH�3D\3DO�IRU�GXHV��GRQDWLRQV�HWF��LW¶V�HDV\�WR�VHW�XS�D�1RW-IRU-3URILW�DFFRXQW�� -XVW�HPDLO�
PH�IRU�WKH�LQVWUXFWLRQV� 

V o l u m e  1 7 ,  I s s u e  1  P a g e  3 0  




