
%RDWV�VDLOV�RQ�ZDWHU�IRU�DW�OHDVW������\HDUV��7KH�PRVW�IRUPHU�ZLWQHVVHV�DUH�
ZUHFNV�GLVFRYHUHG�DW� WKH� WLPH�RI�DUFKDHRORJLFDO�H[FDYDWLRQV�DQG�GDWH� IURP�
WKH�0HVROLWKLF�SHULRG�
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'XULQJ�WKH�0HVROLWKLF�HUD�LW�ZDV�SULPDULO\�IRU�KXQWLQJ�DQG�ILVKLQJ��,W�LV�DWWHVWHG�
LQ� 12<(1�685�6(,1(� E\� WKH� HQYLURQPHQW� H[FDYDWHG� DURXQG� WKH� GXJRXW�
ZKLFK� GHOLYHUHG�HYLGHQFH�RI� ILVKLQJ�DFWLYLWLHV� �UHPDLQV�RI�QHWV�� ILVK� UHPDLQ�
GHUV���HHO��SLNH�«���
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7KH� SUHKLVWRULF� ERDWV� DUH� RI� PRQR[\OH� W\SH� �EXLOGHG� RI� RQO\� RQH� SLHFH� RI�
ZRRG��PRVW�RI�WKH�WLPH�LQ�FRQLIHURXV�WUHH��
7KH�VKDSH�LV�YHU\�OHQJWKHQHG��XQWLO�PRUH�WKDQ���P��EXW�QDUURZ�����WR����FP���
2XWVLGH� LV�RIWHQ�FLUFXODU� �WUXQN�EDUNHG�JURVV��� WKH�HQGV�VSRRQ�VKDSHG�ZLWK�
VRPHWLPHV�UHLQIRUFHPHQW�LQVLGH���
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,Q� DOO� WKH� FDVHV�� WKH� ZUHFNV� DUULYHG� WR� XV� WKDQNV� WR� WKHLU� KLGLQJ� LQ� D� ZHW�
PHGLXP�ZKLFK�SUHVHUYHG�WKHP�IURP�GHJUDGDWLRQV�����
'XULQJ� WKH�SHULRG�SULRU� WR������\HDUV�%&�� WKH�GLVFRYHULHV�� IRU� WKH�PRPHQW��
DUH�FRQFHQWUDWHG�LQ�WKH�1RUWK�:HVW�RI�(XURSD�����
��+ROODQG��6358&(������±�����/3����
��*HUPDQ\��'h00(5/2+$86(1������±�����/3����
��'HQPDUN��.256+$91�0(/-�������±����/3��/<67583�,������±�����/3���
3DGGOHV� ZHUH� IRXQG� LQ� *UHDW� %ULWDLQ� �67$5� &$55�� DQG� LQ� 'HQPDUN� �8/�
.(67583�/<1*��+2/0(*$5'��'89(16((��ZKLFK�VWLOO�PDNH�PRYH�EDFN�
WKH�ULYHU�QDYLJDWLRQ�LQ�WKRXVDQG�\HDU�ROG�,;H�%&��

�
,Q� )UDQFH�� WKH� GLVFRYHULHV� DUH� UHPDUNDEO\� JURXSHG� RQ� WKH� +DXWH�6HLQH�
XSVWUHDP�RI�3$5,6���
7KH� ILUVW� LV� D�PRQR[\OH� GXJRXW� IRXQG� LQ������ LQ�12<(1�685�6(,1(�� LQ�D�
FRQWH[W�RI�VLGH�SDOpR�FKDQQHO�LQ�WKH�6HLQH�ULYHU��,W�LV�EXLOGHG�LQ�D�WUXQN�RI�SLQH�
ZRRGODQG�DQG�SUHVHUYHG�RYHU�D�OHQJWK�RI������P� ,WV�ZLGWK�YDULHV�IURP����WR�
���FP�DQG� LWV�KHLJKW� LV�FORVH� WR����FP��7KH�GDWLQJ�FDUERQ����JDYH������±�
����%3�L��H������������%&���

7KH�VHFRQG�GLVFRYHUHG�RQH�LV�WKDW�RI�WZR�RWKHU�GXJRXWV�GRQH�LQ�1$1'<������
LQ� �����ZLWKLQ� WKH� IUDPHZRUN� RI� XQGHUZDWHU� SURVSHFWLRQV� FDUULHG�RXW� VLQFH�
����� E\� WKH� *5283(0(17� '(� 5(&+(5&+(6� $5&+(2/2*,48(6�
68%$48$7,48(6��7KH\�DUH�DOZD\V�SODFHV�IURP�WKHUH� LQ�WKH�PLGGOH�RI� WKH�
EHG�RQ�WKH�VLWH�RI�WKH�ROG�)RUG�RI�*XLFKH��VXEPHUJHG�DIWHU�WKH�GUDLQ�LQ�������
ZLWK�WKH�GHSDUWPHQWDO�OLPLW�WKH�(VVRQQH�6HLQH�HW�0DUQH��,W�LV�DERXW�D�YHVWLJH�
RI�ROG�VLOWHG�FKDQQHO��ORFDWHG�LQ�WKH�PLGGOH�RI�WKH�ULYHU��XQGHU���P�RI�ZDWHU���
7KH� DUFKDHRORJLFDO� DUHD� LV� D� ³OHQV´� RI� SODVWLF� VHGLPHQW� ODPLQDWHG� E\� WKH�
HURVLRQ�� ULFK� LQ� RUJDQLF� UHPDLQV� ZHOO� SUHVHUYHG� IURP� ZKHUH� WKH� GXJRXWV�
H[FHHG� SDUWLDOO\�� 3LOHV� RI� ROG� PHGLHYDO� ILVKHULHV� ,;H�;,,H� FHQWXULHV� FURVV�
GXJRXW�,��
7KHLU�OHQJWKV�DUH�DSSUR[LPDWHO\�����P�DQG�����P�DQG�WKH�PDWWHU�RI�WKH�SLQH�
OLNH� WKDW�RI�12<(1��7KH�GDWLQJV�FDUERQ����DUH������±����%3�HLWKHU������
�����%&�IRU�GXJRXW�,�DQG������±����%3�RU�����������%&�IRU�GXJRXW�,,��
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$�0HVROLWKLF�GXJRXW�E\���P�GHSWK����WKH�6HLQH�ZLWK�1$1'<���3K��*5$6��
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)URP� WKH� ILQGV� LQ� WKH� 6HLQH�� WKH� WHDP� RI� YROXQWDU\� DUFKDHRORJLVWV� RI� WKH�
*5$6�FDUULHG�RXW�D�SURMHFW�RI�H[SHULPHQWDO�DUFKDHRORJ\�FRQVLVWLQJ�LQ�PDQX�
IDFWXULQJ�PRQR[\OHV�GXJRXWV�RQ�WKH�PRGHO�RI�1$1'<��
7KH�REMHFWLYHV�DUH��
��WR�ILQG�SODXVLEOH�PDQXIDFWXULQJ�SURFHVVHV���
��WR�PDQXIDFWXUH�WKH�WRROV��WR�VWXG\�LWV�EHKDYLRU���
��WR�VWXG\�WKH�XVH�RI�WKH�GXJRXWV��K\GURVWDWLF��WKHLU�FKDUDFWHULVWLFV��DJHLQJ��
��WR�FRQWULEXWH�WR�WKH�LQWHUSUHWDWLRQ�RI�WKH�DUFKDHRORJLFDO�GLVFRYHULHV��
�


�0HVROLWKLF�HUD��7KH�SHULRG�H[WHQGV�IURP�������WR������\HDUV�%&��,W� LV�WKH�HQG�RI�WKH�
ODVW�JODFLDO�HUD��)DXQD�LV�DOPRVW�LGHQWLFDO�WR�WKH�FXUUHQW�RQH��7KH�PHQ�DUH�H[DFWO\�VLPLODU�
WR�XV�� ,Q� ,OH�GH�)UDQFH�� WKH\�RIWHQ� RFFXS\� WKH� VDQG\�JURXQGV�DQG� WKH�SUR[LPLW\�RI� WKH�
ULYHUV��7KH�HFRQRP\�LV�EDVHG�RQ�KXQWLQJ��ILVKLQJ�DQG�WKH�JDWKHULQJ��7KH�VWRQH�WRROV�DUH�
FXW�EXW�QRW�SROLVKHG�\HW�DQG�WKH�SRWWHU\�GRHV�QRW�H[LVW�\HW���
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7KH�WKLFNQHVV�RI�WKH�GXJRXW�PXVW�EH�PLQLPDO�WR�HQVXUH�OLJKW�
QHVV��7KH�GLIILFXOW\�LV�QRW�WR�FURVV�DW�WKH�WLPH�RI�WKH�GLJJLQJ��7KH�
WKLFNQHVV�LV�FRQWUROOHG�XVLQJ�D�VLPSOH�LQVWUXPHQW�LQ�WKH�VKDSH�RI�
DUFKH�E\�VLPSOH�GLIIHUHQFH�EHWZHHQ�WKH�WRWDO�KHLJKW�RI�WKH�
GXJRXW�DQG�WKH�GHSWK�PHDVXUHG�FRPSDUHG�WR�WKH�HGJHV��

�
7RROLQJ�

�
7R� ZRUN� XQGHU� FRQGLWLRQV� FORVH� WR� UHDOLW\� DQG� WR�
ILQG�WKH�JHVWXUHV�RI�SUHKLVWRULF��WRROV�DUH�UHFRQVWL�
WXWHG� DFFRUGLQJ� WR� DUFKDHRORJLFDO� ILQGV� �� FXW� IOLQW�
DG]HV�� ZRRGHQ� KDPPHUV� �PRQR[\OHV��� ZRRG��
FRUQHUV��VFKLVHOV�LQ�ERQH�DQG�VWDJ�ZRRGHQ��WUDFLQJ�
ZLUH�� � (YHQ� ILUH� LV� OLW� E\� WLQGHU� LJQLWHG�ZLWK� D� IOLQW�
OLJKWHU����
$V� ZRUN� ZLWK� WKHVH�PHDQV� LV� ORQJ��PRGHUQ� WRROV�
DUH�DOVR�XVHG��D[HV��DG]HV��LURQ�FRUQHUV��«�

2XWOLQLQJ���EDUNLQJ��FKRLFH�RI�WKH�RULHQWDWLRQ��SRRS�DW�WKH�EDVH�RI�
WKH�EDUN���WUDFLQJ�RI�WKH�KLJKHU�IDFH��UHPRYDO�RI�WKH�VHFWLRQ�
KLJKHU�ZLWK�ZRRG�FRUQHUV�DQG��WKH��PDVV��

'LJJLQJ�RI�WUDQVYHUVH�9�
JURRYHV�ZLWK�WKH�IOLQW�DG]H�WR�
SUHSDUH�WKH�DFWLRQ�RI�WKH�
FRUQHUV��7KH�IOLQW�FXWV�ZRRG�
ZHOO�DQG�UHVLVWV�DQ�LQWHQVLYH�
XVH�SHUIHFWO\��,Q�WKH�HYHQW�RI�
GDPDJH�LW�LV�SRVVLEOH�WR�UHFXW�
WKH�VKDUS�HGJH��

7KH� FRPSOHWLRQ� FRQVLVWV� LQ�
VFUDSLQJ� WKH� FDUERQL]HG� SDUWV�
DQG� SODQLQJ� WKH� HGJHV�� 7KH�
KROHV� DQG� WKH� ILVVXUHV� DUH�
FDXONHG� ZLWK� PL[WXUHV� RI�
EHHVZD[� DQG� ILEUHV� YHJHWDWHG�
DSSOLHG� WKHP�KRW� WR�HQVXUH� WKH�
VHDOLQJ��
,Q� FRPSOHPHQW� SDGGOHV�
PRQR[\OHV� DQG� ERRPV� RI�
SURSXOVLRQ�DUH�EXLOGHG��$�VWRQH�
ILWWHG� ZLWK� D� URSH� DOORZV� WKH�
PRRULQJ��7KHQ�«��WR�WKH�ZDWHU��

+ROORZLQJ�E\�UHPRYDO�RI�JODUHV�ZLWK�WKH�FRUQHU�RU�WKH�VFKLVHOV�
DQG�WKH�ZRRG�PDVV��VKDSLQJ�RI�WKH�SRRS�DQG�WKH�SURZ��$Q�D[LDO�
VSXU�LQWHUQV�LV�SUHVHUYHG�WR�DYRLG�WKH�VSOLWWLQJ�RI�ZRRG�GXULQJ�
GU\LQJ�� %XUQLQJ���%XUQLQJ�RQ�DOO�WKH�LQWHUQDO�SDUW�DQG�WKH�RXWVLGH�RI�WKH�HQGV��

7KLV�RSHUDWLRQ�PDNHV�GLVDSSHDU�WKH�VSOLQWHUV��QDWXUDOO\�URXQGV�WKH�
LQWHUQDO�VHFWLRQ�E\�DQ�HIIHFW�RI�FDUERQL]DWLRQ�DFFRUGLQJ�WR�WKH�ULQJV�RI�
ZRRG�DQG�SURWHFW�DJDLQVW�ODWHU�ELRORJLFDO�GHJUDGDWLRQV��LQVHFWV��
PXVKURRPV���

6DLOLQJ�RQ�WKH�6HLQH�ULYHU�
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