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Certifi

To accompany the report entitled:

"The Storm Lake Property, Frotet-Evans Greenstone Belt, James Bay Territory, Quebec, NTS 32K15
and 16" presented to Jayden Resources (Jayden), dated August 25th,2021;

l, Maxime Bouchard, P. Geo., do hereby certify that:

1) I am the Vice-Presidenlof Laurentia Exploration inc.;

2) I am qualified to perform tasks related to the field of geology and earth sciences, having obtained a Bachelor's
in Geology in 2011 from the Université du Québec à Chicoutimi (UOAC) and a master degree in 2017 from
Université du Québec à Chicoutimi (UQAC);

3)

4)

5)

I am duly registered with the Ordres des Géologues du Québec (OGQ) as a geologist, member #1752:

I am a member of the Quebec Mineral Exploration Association (AEMQ);

I have read the definition of "qualified person" set out in National lnstrument 43 -1 01 ('N I 43-1 01 ") and certify
that by reason of my education, affiliation with a professional association (as defined in Nl 43-101) and past
relevant work experience, I fulfìll the requirements to be a "qualified person" for the purposes of Nl 43-1Q1;

6) I'm independent of the issuer Jayden Resources and the Storm Lake property applying all of the tests in
sect¡on 1.5 of National lnstrument 43-101;

7) I have been practicing my profession for over 1 0 years since my Bachelor's graduation

8) I have experience with geological mapping, drill management, core logging, compilation, interpretation,
prospecting, sampling, of data forgold and base metals in the Superior Province, especially in the La Grande,
Ashuanipi, Opinaca and Abitibi subprovinces.

9) During my career, I have been involved in several aspects related to exploration and definition work such as
drill program planning, drill program realisation, staff supervision (geologists, engineers, technicians, etc.),
management of large database and use of diverse targeting method as geochemistry and geophysic. I worked
in the Matagami base metal mining camp from 2013 to 2016. lwas affected to the exploration and definition of
Bracemac-Mcloed deposit and involved in regional exploration. ln the past 4 years, I work actively at different
location in the Superior Greenstone Belt, mainly on Northern Abitibi belt for the Perron project of Amex
Exploration but also for numerous other clients especially in compilation, planification, prospection program,
drilling program and targeting.

10) During the day of August 7th 2021, I visited the Storm Lake Property;

1 'l ) I contributed to the writing of the section entitled "ITEM 12,1 Data Verification" of this report;

12) I am neither aware of fact or change with respect to the subject matter of this report that is not
disclosed in it, nor of

Maxime Bouchard, P
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Sc*41752
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material that could make this report misleading
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VLJQLILFDQW�$X�LQWHUVHFWLRQV�� � � � � � � � � � ����
)LJXUH����/RFDOL]DWLRQ�RI�KLVWRULFDO�''+V�RQ�WKH�$UHQD�DQG�/LJKWQLQJ�VKRZLQJV�
DFFRPSDQLHG�E\�VLJQLILFDQW�$X�DQG�=Q�LQWHUVHFWLRQV�� � � � � � �����
)LJXUH����D��$HULDO�YLHZ�RI�VWULSSHG�RXWFURSV�DW�VLWH����6WRUP�/DNH�SURSHUW\��E��4XDUW]�FDOFLWH��
WRXUPDOLQH�S\ULWH�YHLQ��*ROGHQ�VKRZLQJ��6WRUP�/DNH�SURSHUW\��F��6KHDU�]RQH�REVHUYHG�RQ�D�
ODUJH�

�
VWULSSHG�RXWFURS��6LWH����������6WRUP�/DNH�SURSHUW\�DQG��G��0D[LPH�%RXFKDUG��3��*HR�

DQG�43�RQ�VLWH��6WRUP�/DNH�SURSHUW\��������������������������������������������������������������� ���
)LJXUH����/RFDWLRQ�RI�WKH�YLVLWHG�VLWHV�RQ�WKH�6WRUP�/DNH�SURSHUW\�� ��� � � �
�

$33(1',&(6�
�
$SSHQGL[����/LVW�RI�WKH�&'&�FODLPV�IRUPLQJ�WKH�0LQLDF�SURSHUW\��$ELWLEL��4XHEHF�� ��
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�

7KH�6WRUP�/DNH�SURSHUW\��ORFDWHG�LQ�WKH�)URWHW�(YDQV�*UHHQVWRQH�%HOW�LQ�QRUWKHUQ�

4XHEHF��LV�FKDUDFWHUL]HG�E\�JROG�PLQHUDOL]HG�VKRZLQJV�DVVRFLDWHG�ZLWK�PDMRU�VKHDU�

]RQHV�GLVVHFWLQJ�$UFKHDQ�YROFDQRVHGLPHQWDU\�DVVHPEODJHV��)RXU�RI�WKHVH�VKRZLQJV�

�(DVWHUQ�%ORFN��*ROGHQ��$UHQD�DQG�/LJKWQLQJ��ZHUH�H[SORUHG��VDPSOHG��DQG�GULOOHG�

PDLQO\�GXULQJ�WKH���¶V�DQG���¶V�UHYHDOLQJ�VLJQLILFDQW�JROG�DQG�EDVH�PHWDO�DVVD\V��

+RZHYHU��WKHUH�LV�D�YDVW�H[SDQVH�RI�SURVSHFWLYH�DQG�XQH[SORUHG�WHUUDQH�DORQJ�WKUHH�PDMRU�

VKHDU�]RQHV�DQG�VXEVHTXHQW�VSOD\HG�VHFRQGDU\�IDXOWV�WKDW�PD\�\LHOG�LPSRUWDQW�

PLQHUDOL]DWLRQ��-D\GHQ�5HVRXUFHV�,QF��LQWHQGV�WR�FDUU\�H[WHQVLYH�H[SORUDWLRQ�ZRUN��

LQFOXGLQJ�D�GULOOLQJ�FDPSDLJQ���DORQJ�WKHVH�VWUXFWXUHV�LQ�WKH�FRPLQJ�PRQWK��

�

7KH�6WRUP�/DNH�SURSHUW\�LV�ORFDWHG�LQ�WKH�-DPHV�%D\�7HUULWRU\�RI�WKH�3URYLQFH�RI�4XHEHF�

����NP�1(�RI�WKH�PLQLQJ�WRZQ�RI�&KLERXJDPDX��,W�FRQVLVWV�RI����FODLPV�GLVWULEXWHG�LQ�

WKUHH�EORFNV�WRWDOLQJ������NP����7KH�FODLPV�DUH�FXUUHQWO\������RZQHG�E\�&DQDGLDQ�

0LQLQJ�+RXVH�DQG�DUH�LQ�WKH�SURFHVV�WR�EH�WUDQVIHUUHG�WR�-D\GHQ�5HVRXUFHV�,QF��

�

7KH�)URWHW�(YDQV�*UHHQVWRQH�%HOW��)(*%���LV�ORFDWHG�LQ�WKH�6XSHULRU�3URYLQFH�RI�

QRUWKHUQ�4XHEHF�DQG�GH¿QHV�DQ�(:�RULHQWHG�XSSHU�FUXVWDO�WKUXVW�VKHHW�ORFDWHG�LQ�WKH�

KHDUW�RI�WKH�2SDWLFD�VXESURYLQFH��7KH�)(*%�FRQVLVWV�RI�IRXU�GLVWLQFW�VHJPHQWV����(YDQV�

2XDJDPD�����6WRUP�(YDQV�����$VVLQLFD��DQG�����)URWHW�7URLOXV��/LNH�PRVW�6XSHULRU�

3URYLQFH�JUHHQVWRQH�EHOWV��WKH�)(*%�LV�FRPSRVHG�SUHGRPLQDQWO\��RI�WKROHLLWLF�DQG�FDOF�

DONDOLQH�YROFDQLF�IRUPDWLRQV��7KH�WKROHLLWLF�URFNV�GRPLQDWHG�E\�PDILF�WR�LQWHUPHGLDWH�

ODYDV��ZLWKRXW�NRPDWLLWLF�XQLWV��ZKHUHDV�WKH�FDOF�DONDOLQH�OLWKRORJLHV�DUH�UHSUHVHQWHG�E\�

LQWHUPHGLDWH�WR�IHOVLF�ODYDV�DQG�S\URFODVWLF�URFNV�ZKLFK�DUH�RYHUODLQ�E\�VHGLPHQWDU\�

URFNV���

�

7KH�6WRUP�/DNH�SURSHUW\�LV�ORFDWHG�ZLWKLQ�WKH�6WRUP�(YDQV�VHJPHQW��)URP�QRUWK�WR�

VRXWK��WKH�6WRUP�SURSHUW\�H[SRVHV�YROFDQLF�URFNV�RI�WKH�/D�*DUGHXU��5DEELW�DQG�6WRUP�

IRUPDWLRQV�DQG�PHWDVHGLPHQWDU\�URFNV�RI�WKH�%URDGEDFN�*URXS��7KH�/H�*DUGHXU�

)RUPDWLRQ�SULQFLSDOO\�H[SRVHV�FDOF�DONDOLQH�PDVVLYH�WR�SLOORZHG�DP\JGDODU�DQGHVLWH�DQG�

�



S\URFODVWLF�URFNV��,W�DOVR�FRQWDLQV�EHGV�RI�UK\ROLWH��UK\RGDFLWH�DQG�GDFLWH�IORZV�DV�ZHOO�DV�

V\Q�YROFDQLF�SRUSK\ULWLF�LQWUXVLYHV��7KH�5DEELW�)RUPDWLRQ�LV�PDGH�XS�RI�PDVVLYH�WR�

SLOORZHG�EDVDOWV�DQG�JDEEURV��6LOLFDWH�DQG�VXOSKLGH�IDFLHV�LURQ�IRUPDWLRQV�DUH�DVVRFLDWHG�

ZLWK�FKHUW�DQG�ODPLQDWHG�PDJQHWLWH�EHDULQJ�PXGURFNV�EHGV�DW�WKH�EDVH�RI�WKH�IRUPDWLRQ��

7KH�6WRUP�)RUPDWLRQ�LV�GRPLQDWHG�E\�IHOVLF�S\URFODVWLF�URFNV�DQG�ORFDOO\�E\�IHOVLF�

UK\ROLWLF�GRPHV��3\URFODVWLF�XQLWV�FRQVLVW�RI�PRQRJHQLF�DQG�SRO\JHQLF�IHOVLF�WR�

LQWHUPHGLDWH�EORFN\�WXIIV��ODSLOOL�WXIIV�DQG�FU\VWDO�WXIIV��%DVDOWLF�NRPDWLLWLF�IORZV��

SLOORZHG��DP\JGDODU�DQGHVLWHV�DQG�OD\HUV�OHQVHV�RI�VLOWVWRQHV��S\ULWLF�DQG�JUDSKLWLF�

FOD\VWRQHV�DUH�DOVR�SUHYDOHQW��

�

,Q�WKH�6WRUP�(YDQV�VHJPHQW��WKH��'��GHIRUPDWLRQ�LV�DVVRFLDWHG�ZLWK�PHJDVFRSLF�11(�

66:�RULHQWHG�IROGV��ZKHUHDV�'��UHODWHV�WR�PHJDVFRSLF�1(�6:�WR�12�6(�RULHQWHG�

VXEYHUWLFDO�LVRFOLQDO�IROGV���(:�RULHQWHG�IDXOWV��L�H���&RUEHDX��/LJKWQLQJ��6WRUP�DQG�

%URDGEDFN�5LYHU��PD\�EH�DWWULEXWHG�WR�WKH�FRPSUHVVLRQ�HYHQW�WLHG�WR�'��DQG�'��

GHIRUPDWLRQV���

�

7KHUH�DUH�IRXU�VLJQLILFDQW�JROG�VKRZLQJ�SUHYLRXVO\�XQHDUWKHG�ZLWKLQ�WKH�-D\GHQ�

5HVRXUFHV�/DNH�6WRUP�FODLPV��*ROGHQ��(DVWHUQ�%ORFN��$UHQD�DQG�/LJKWQLQJ��

�

7KH�*ROGHQ�VKRZLQJ�RFFXUV�LQ�SUR[LPLW\�RI�WKH�6WRUP�DQG�/LJKWQLQJ�IDXOWV�DQG�LV�

DVVRFLDWHG�ZLWK�LQWHUPHGLDWH�WR�IHOVLF�YROFDQLF�DQG�S\URFODVWLF�URFNV�RI�WKH�6WRUP�

)RUPDWLRQ��$�VKHDU�]RQH�RULHQWHG�SDUDOOHO�WR�WKH�6WRUP�DQG�&RUEHDX�IDXOWV�LV�

FKDUDFWHUL]HG�E\�D�VHULFLWH�VFKLVW�FRQWDLQLQJ�DQRPDORXV�JROG�YDOXHV�DQG�DOVR�UHYHDOV�]RQHV�

RI�TXDUW]�WRXUPDOLQH�FDUERQDWH�S\ULWH��IXFKVLWH��*ROG�YDOXHV�LQ�TXDUW]�YHLQ�DQG�IHOVLF�

YROFDQLF�JUDE�VDPSOHV�UDQJH�IURP����WR������SSE�$X��ZKHUHDV�''+V�FROODUHG�E\�

�

*ROGHQ�

*UDP�5HVRXUFHV�,QF��\LHOGHG�LQWHUVHFWLRQV�RI�

�

�����J�W�$X�RYHU������P�������J�W�$X�RYHU�

�����P

� � �

��

�

�

7KH�(DVWHUQ�%ORFN�VKRZLQJ�GLVSOD\V�JROG�PLQHUDOL]HG�TXDUW]�FDUERQDWH�WRXUPDOLQH�

VXOSKLGH�YHLQV�LQ�DQ�DVVHPEODJH�RI�PDILF�WR�IHOVLF�YROFDQLF�URFNV��DUJLOOLWHV��DQG�

�



VLOWVWRQHV��7KH�VKRZLQJ�DUHD�LV�ORFDWHG�QHDU�WKH�LQWHUVHFWLRQ�RI�WKUHH�PDMRU�IDXOWV��6WRUP��

D�:1:�RULHQWHG�IDXOW��DQG�DQ�11(�RULHQWHG�IDXOW���%HVW�JROG�LQWHUVHFWLRQV�REWDLQHG�IURP�

ERUHKROHV�DUH������J�W�RYHU������P�������J�W�RYHU������P�������J�W�RYHU������P�������J�W�$X�

RYHU������P�DQG����J�W�$X�RYHU���P���

�

*ROG�PLQHUDOL]DWLRQ�DW�WKH�$UHQD�VKRZLQJ�RFFXUV�LQ�WDEXODU���WR����FP�WKLFN�VXOSKLGHV�

DQG�WRXUPDOLQH�EHDULQJ�TXDUW]�YHLQV�LQMHFWHG�LQ�JDEEURV�DQG�SRUSK\ULWLF�GDFLWHV�H[SRVHG�

QHDU�IRXU�PDMRU�VWUXFWXUHV�IDXOWV��7ZR�''+V�\LHOGHG�LQWHUVHFWLRQV�RI�����J�W�$X�RYHU�����

P�DQG���J�W�$X�RYHU������P��7KH�/LJKWQLQJ�VKRZLQJ�LV�DVVRFLDWHG�ZLWK�D�VHFRQGDU\�1:�

6(�RULHQWHG�VKHDUV�FXWWLQJ�WKH�SULQFLSDO�/LJKWQLQJ�VKHDU��7KH�JROG�PLQHUDOL]DWLRQ�RFFXUV�

ZLWKLQJ�D����P�WKLFN�OD\HU�RI�JUDSKLWLF�DUJLOOLWH�LQMHFWHG�E\�TXDUW]�WRXUPDOLQH�YHLQV�DQG�

YHLQOHWV��+LVWRULFDO�''+V�JHQHUDWHG�JROG�LQWHUYDOV�RI�������J�W�$X�RYHU���P�������J�W�$X�

RYHU���P�DQG������J�W�$X�RYHU����P���LQFOXGLQJ�����J�W�$X�RYHU������P��

�

7KH�DXWKRU�SURYLGH�WKUHH�PDLQ�UHFRPPHQGDWLRQV�����D�RQH�ZHHN�KHOLERUQH�PDSSLQJ�DQG�

VDPSOLQJ�FDPSDLJQ�RI��RXWFURSV�ORFDWHG�LQ�DUHDV�QHDU�WKH�WKUHH�PDMRU�(:�RULHQWHG�VKHDU�

]RQHV�H[SRVLQJ�PRVW�RI�WKH�JROG�EHDULQJ�VKRZLQJV�����DQ�,3�5HVLVWLYLW\�JURXQG�VXUYH\�

FRYHULQJ�SDUW�RI�WKH�DUHD�SUHYLRXVO\�LQYHVWLJDWHG�E\�D�KLJK�UHVROXWLRQ�KHOLERUQH�0$*�

VXUYH\�QHDU�WKH�(DVWHUQ�%ORFN�JROG�VKRZLQJ�DQG�����D������P�GULOOLQJ�FDPSDLJQ��

�

�
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�

,Q�0D\�������-D\GHQ�5HVRXUFHV�,QF��PDQGDWHG�0LFKHO�%RLO\��3��JHR���+XJXHV�*XpULQ�

7UHPEOD\��3��*HR��DQG�0D[LPH�%RXFKDUG��3��*HR���WR�ZULWH�D�������)��7HFKQLFDO�

5HSRUW�RQ�WKH�6WRUP�/DNH�SURSHUW\�ORFDWHG�LQ�WKH�)URWHW�(YDQV�*UHHQVWRQH�%HOW�ZLWKLQ�

WKH�-DPHV�%D\�7HUULWRU\�RI�4XHEHF��&DQDGD��7KH�6WRUP�/DNH�SURSHUW\�FRQVWLWXWHV�DQ�

LPSRUWDQW�SURSHUW\��IRU�-D\GHQ�5HVRXUFHV��

�

7KH�GRFXPHQW�GHVFULEHV�WKH�JHRORJLFDO��
VWUXFWXUDO�DQG�PHWDOORJLFDO�FKDUDFWHULVWLFV�RI�WKH�SURSHUW\�DQG�VXPPDUL]H�WKH�

KLVWRULFDO�H[SORUDWLRQ�ZRUN��7KLV�UHSRUW�DOVR�FRPSOLHV�ZLWK�WKH�76;9�UHJXODWRU\�

�



UHTXLUHPHQWV�DQG�IROORZV�WKH�JXLGHOLQHV�DQG�IUDPHZRUN�GHILQHG�LQ�WKH�)RUP��������)��

SHUWDLQLQJ�WR�1DWLRQDO�,QVWUXPHQW��������³6WDQGDUGV�RI�'LVFORVXUH�IRU�0LQHUDO�3URMHFWV´��

)LQDOO\��WKH�UHSRUW�ZLOO�VXSSRUW�WKH�WHFKQLFDO�GLVFORVXUHV�E\�-D\GHQ�5HVRXUFHV�LQ�LWV�

$QQXDO�,QIRUPDWLRQ�)RUP��7KH�VWXG\�LV�EDVHG�RQ�LQ�KRXVH�UHSRUWV�DQG�GRFXPHQWV�

REWDLQHG�IURP�-D\GHQ�5HVRXUFHV��DQG�RWKHU�GRFXPHQWV��DVVHVVPHQW�UHSRUWV�DQG�

JHRORJLFDO�UHSRUWV��DQG�PDSV�DFTXLUHG�IURP�WKH�0LQLVWqUH�GH�O¶eQHUJLH�HW�GHV�5LFKHVVHV�

QDWXUHOOHV�GX�4XpEHF�6,*(20�ZHEVLWH��7KH�PDMRULW\�RI�WKHVH�UHSRUWV�ZHUH�SUHSDUHG�DIWHU�

WKH�LPSOHPHQWDWLRQ�RI�1,��������QRUPV�DQG�IRU�WKH�PRVW�SDUW�IROORZHG�WKH�DFFHSWHG�UXOHV�

DQG�SURFHGXUHV��7KH�DXWKRUV�EHOLHYH�WKH�LQIRUPDWLRQ�SURYLGHG�LQ�WKHVH�UHSRUWV�LV�

YHULILDEOH�LQ�WKH�ILHOG�DQG�SRUWUD\�D�UHDVRQDEOH�UHSUHVHQWDWLRQ�RI�WKH�PLQHUDOL]DWLRQ��

�

7KH�DXWKRUV�KDYH�DOVR�UHYLHZHG�WKH�FODLP�WLWOHV�IRUPLQJ�WKH�6WRUP�/DNH�SURSHUW\�

FXUUHQWO\�RZQHG�E\�&DQDGLDQ�0LQLQJ�+RXVH�DQG�IRXQG�WKDW�WKH\�ZHUH�LQ�JRRG�VWDQGLQJ��

7KH�DXWKRU�GRHV�QRW�DFFHSW�DQ\�UHVSRQVLELOLW\�IRU�HUURUV�SHUWDLQLQJ�WR�WKLV�LQIRUPDWLRQ��

�

8QLWV�SUHVHQWHG�LQ�WKLV�UHSRUW�XVH�WKH�PHWULF�V\VWHP��3UHFLRXV�PHWDO�FRQFHQWUDWLRQV�DUH�

JLYHQ�LQ�JUDPV�RI�PHWDO�SHU�PHWULF�WRQ��J�W��RU�LQ�SDUWV�SHU�PLOOLRQ�PHWDO��SSP���7RQQDJH�

ILJXUHV�DUH�LQ�GU\�PHWULF�WRQV�XQOHVV�RWKHUZLVH�VWDWHG��&XUUHQF\�XQLWV�XVHG�DUH�WKH�

&DQDGLDQ�'ROODU���&$'���7KH�ZHLJKW�DQG�WKH�PHDVXUHPHQW�ZKLFK�DUH�XVHG�LQ�WKH�FRXUVH�

RI�WKLV�VWXG\�DUH�LQ�FRQIRUPLW\�ZLWK�WKH�QRPHQFODWXUH�RI�WKH�LQWHUQDWLRQDO�V\VWHP��,6����

�
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�
7KH�DXWKRUV�KDYH�QRW�UHOLHG�XSRQ�WKH�,VVXHU�RU�VRPH�RWKHU�VRXUFH�IRU�OHJDO��SROLWLFDO��

HQYLURQPHQWDO�RU�WD[�PDWWHUV�UHOHYDQW�WR�WKH�WHFKQLFDO�UHSRUW��

�
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�
7KH�6WRUP�/DNH�SURSHUW\�LV�ORFDWHG�LQ�WKH�-DPHV�%D\�7HUULWRU\�RI�WKH�3URYLQFH�RI�4XHEHF�

DQG�FRQWDLQHG�ZLWKLQ�176�VKHHWV���.���DQG���.�����)LJXUHV���DQG�����7KH�FRUH�RI�WKH�

SURSHUW\�FODLPV�LV�SRVLWLRQHG�����1(�RI�WKH�PLQLQJ�WRZQ�RI�&KLERXJDPDX��SRS��������

�



)LJXUH����*HRORJLFDO�PDS�RI�WKH�4XpEHF�SURYLQFH�LOOXVWUDWLQJ�WKH�GLIIHUHQW�JHRORJLFDO�SURYLQFHV
DQG�VXESURYLQFHV�DQG�WKH�ORFDOL]DWLRQ�RI�WKH��6WRUP�/DNH�3URSHUW\�

���

���
.LORPqWUHV

� �� ��� ���

/DNH�6WRUP
3URSHUW\

*UHQYLOOH
$ELWLEL

1HPLVFDX

%LHQYLOOH

$VKXDQLSL
2SLQDFD

/D
*UDQGH

2SDWLFD

6W�/DZUHQFH
3ODWIRUP

5DH

&DSH�6PLWK

�



1$'����=RQH���1

6LOVWRQH��VDQGVWRQH��FOD\VWRQH�
,QWHUPHGLDWH�WR�IHOVLF�FU\VWDO�DQG�ODSLOOL�WXႇ

)HOVLF�FU\VWDO��ODSLOOL�
%ORFN\�WXႇ

$QGHVLWH

4XDUW]�IHOGVSDU�UK\ROLWLF�WXႇ

%DVDOW��JDEEUR

6WRUP�)P�

3RO\JHQLF�FRQJORPHUDWH

6LOWVWRQH��JUDSKLWLF�FOD\VWRQH
:DFNH��PXGURFN��VDQGVWRQH

,URQ�IRUPDWLRQ

0DJQHWLWH�ZDFNH

:DFNH��VLOWVWRQH

%URDGEDFN�*S�

)HOVLF�WR�LQWHUPHGLDWH�FU\VWDO�
%ORFN�DQG�ODSLOOL�WXႇ

0DVVLYH�WR�SLOORZHG�DQGHVLWH
DP\GXOH��EUHFFLWHG�PLQRU
LQWHUPHGLDWH�WR�IHOVLF�WXႇ

/H�*DUGHXU�)P�

7Xႇ�DQG�DQGHVLWH�EDVDOW�ÀRZ�
3RO\JHQLF�FRQJORPHUDWH

0DVVLYH�WR�SLOORZHG�EDVDOW

6LOWVWRQH��VDQGVWRQH��FOD\VWRQH
%DQGHG�ZLWK�VXOSKLGH

,URQ�IRUPDWLRQ��ÀHOVLF�WXႇ
0XGURFN

5DEELW�)P�

*DEEUR

*UDQRGLRULWH��JUDQLWLF�JQHLVV

%LRWLWH�JQHLVV

)DXOW

$UFKHDQ

)LJXUH����*HRORJ\�DQG�FODLP�ERXQGDULHV�RI�WKH�/DNH�6WRUP�SURSHUW\��)URWHW�(YDQV�*UHHQVWRQH�%HOW��-DPHV�%D\�7HUULWRU\��7KH�SULQFLSDO
VKRZLQJV�DUH�UHSRUWHG�RQ�WKH�PDS�

&RUEHDX

6WRUP��"�

/LJKWQLQJ��"�

%URDGEDFN

�



DQG�����NP�GLUHFWO\�VRXWK�RI�WKH�1HPLVFDX�&UHH�YLOODJH��SRS��a������DORQJ�WKH�5RXWH�GX�

1RUG�JUDYHO�URDG��7KH�-DPHV�%D\�5RDG�LV�ORFDWHG����NP�WR�WKH�HDVW�DV�FURZV�IO\��7KH�

SURSHUW\�FRQVLVWV�RI����PLQHUDO�FODLPV�GLVWULEXWHG�LQ�WKUHH�EORFV�WRWDOLQJ������KD�RU������

NP���$SSHQGL[�����7KH�FODLPV�DUH�FXUUHQWO\������RZQHG�E\�&DQDGLDQ�0LQLQJ�+RXVH�DQG�

DUH�LQ�WKH�SURFHVV�WR�EH�WUDQVIHUUHG�WR�-D\GHQ�5HVRXUFHV�,QF��7KH�FHQWHU�RI�WKH�SURSHUW\�LV�

DW�870�FRRUGLQDWHV�������P(�DQG��������P1��1$'����=RQH���1��RU���������/DW��

1RUWK�DQG���������/RQJ��:HVW��7KH�6WRUP�/DNH�SURSHUW\�ZDV�VWDNHG�WKURXJK�WKH�

*(67,0�ZHEVLWH�UXQ�E\�WKH�0LQLVWqUH�GH�O¶eQHUJLH�HW�GHV�5HVVRXUFHV�QDWXUHOOHV�GX�

4XpEHF��870�FRRUGLQDWHV�DQG�JULG�FRQWRXUV�RQ�WKH�JHRORJLFDO�PDSV�DUH�H[WUDFWHG�IURP�

WKH�LQIRUPDWLRQ�JLYHQ�RQ�WKH�*(67,0�ZHEVLWH��

�

3XUVXDQW�WR�DQ�DJUHHPHQW�H[HFXWHG�DQG�PDGH�HIIHFWLYH�WKH���WK�GD\�RI�)HEUXDU\�������

EHWZHHQ�&$1$',$1�0,1,1*�+286(������������4&�,1&��RI�������5XH�'X�
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XSSHU�FUXVWDO�WKUXVW�VKHHW�ORFDWHG�LQ�WKH�KHDUW�RI�WKH�2SDWLFD�VXESURYLQFH��7KH�ODWWHU�LV�

ERXQGHG��WR�WKH�QRUWK�DQG�VRXWK�E\�VKHDU�]RQHV�DQG��UHSUHVHQWV�D�GHHS�FUXVWDO�GRPDLQ�WKDW�

FRXOG�IRUP�WKH�EDVHPHQW�RI�JUHHQVWRQH�EHOWV�DQG�PHWDVHGLPHQWDU\�EDVLQV��%HQQ��������

'DRXGHQH�HW�DO����������������7R�WKH�QRUWK��WKH�2SDWLFD�LV�LQ�VWUXFWXUDO�FRQWDFW�ZLWK�WKH�

2SLQDFD�DQG�1pPLVFDX�VXESURYLQFHV��7KHVH�DUH�FRQVWLWXWHG�E\�VHGLPHQWDU\�URFNV�

PHWDPRUSKRVHG�WR�WKH�JUDQXOLWH�IDFLHV�DW�WKH�FRUH�DQG�WR�DPSKLEROLWH�DW�WKH�PDUJLQV��

�%DQG\D\HUD�HW�'DRXGHQH��������&{Wp�5REHUJH��������3HGUHLUD�HW�DO����������7KH�

PHWDVHGLPHQWDU\�URFNV�DUH�GHIRUPHG�DQG�FRPPRQO\�PLJPDWL]HG��7KH\�DUH�LQYDGHG�E\�

LQWHUPHGLDWH�WR�IHOVLF�LQWUXVLYH�URFNV�GHULYHG�LQ�SDUW��IRUP�SDUWLDO�PHOWLQJ�RI�WKH�

PHWDVHGLPHQWDU\�URFNV���3HGUHLUD�HW�DO����������������7KH�2SDWLFD�LV�LQ�VWUXFWXUDO�FRQWDFW�

ZLWK�WKH�1RUWKHUQ�$ELWLEL�VXESURYLFH�WR�WKH�VRXWK��

�

7KH�2SDWLFD�VXESURYLQFH��SULQFLSDOO\�H[SRVHV�RUWKRJQHLVVLF�DQG�SOXWRQLF�URFNV�RI�WKH�

7RQDOLWH�7URQGKMHPLWH�*UDQRGLRULWH�VXLWH��77*��DQG�VHYHUDO�YROFDQRVHGLPHQWDU\�

DVVHPEODJHV�FRPSULVHG�ZLWKLQ�WKH�)URWHW�(YDQV�DQG�(DVWPDLQ��JUHHQVWRQH�EHOWV��%HQQ�HW�

DO���������%RLO\��������%HDXFKDPS�HW�DO����������7KH�77*�DQG�JUHHQVWRQH�EHOWV�ZHUH�

GHIRUPHG�WR�YDULRXV�GHJUHH�DQG�LQYDGHG�E\�LQWUXVLYH�URFNV�RI�GLIIHUHQW�FRPSRVLWLRQ��

7KH\�ZHUH�HPSODFHG�EHWZHHQ������DQG������*D��%HQQ�HW�DO���������'DYLV�HW�DO���������

��
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�������0DJ��)LUVW�'HULYDWLYH�
)DXOW��6KHDU�=RQH

0LQHUDO�2FFXUUHQFHV
6LOYHU�%HDULQJ�6XO¿GH�=RQHV
*ROG�%HDULQJ�9HLQ�6\VWHPV
*ROG�%HDULQJ�906

0DJ�6XUYH\��)LUVW�'HULYDWLYH
6WRUP�/DNH�3URSHUW\

$XWKRU���$��6DUUD]LQ�*HR��6WDJ�
'DWH���0DUFK�����
6RXUFH���)9'�6XUYH\�&RPSLOHG
E\�'XEp�	�'HVODXQLHUV

�

)LJXUH����+LJK�UHVROXWLRQ�0$*�VXUYH\�UHYHDOLQJ�DQ�LPSRUWDQW�1:�6(�RULHQWHG�HORQJDWHG�KLJK�PDJQHWLF�]RQH�SDUDOOHO�WR�WKH�%URDGEDFN�IDXOW��QHDU
WKH�(DVWHUQ�%ORFN�VKRZLQJ�FURSSLQJ�RXW�ZLWKLQ�WKH�6WRUP�)RUPDWLRQ�

6RXUFH��
1$'����=RQH���1

��



�������7KH�RUWKRJQHLVVLF�GRPDLQ�RI�WKH�2SDWLFD�VXESURYLQFH�XQGHUZHQW�UHJLRQDO�

PHWDPRUSKLVP��UDQJLQJ�IURP�DPSKLEROLWH�WR�JUDQXOLWH�IDFLHV��VKRZLQJ�ORFDO�SDUWLDO�

PHOWLQJ��a�����*D��6DZ\HU����������

�

�

�����7KH�)URWHW�(YDQV�*UHHQVWRQH�%HOW��)(*%��

�

7KH�����NP�ORQJ�(:�RULHQWHG�)(*%�FRQVLVWV�RI�IRXU�GLVWLQFW�VHJPHQWV����(YDQV�

2XDJDPD�����6WRUP�(YDQV�����$VVLQLFD���DQG����)URWHW�7URLOXV��%ULVVRQ�HW�DO������D��E��F��

%RLO\���������)LJXUH�����/LNH�PRVW�6XSHULRU�3URYLQFH�JUHHQVWRQH�EHOWV��WKH�)(*%�LV�

FRPSRVHG�SUHGRPLQDQWO\��RI�WKROHLLWLF�DQG�FDOF�DONDOLQH�YROFDQLF�IRUPDWLRQV��7KH�

WKROHLLWLF�URFNV�DUH�GRPLQDWHG�E\�PDILF�WR�LQWHUPHGLDWH�ODYDV��ZLWKRXW�NRPDWLLWLF�XQLWV��

ZKHUHDV�WKH�FDOF�DONDOLQH�OLWKRORJLHV�DUH�UHSUHVHQWHG�E\�LQWHUPHGLDWH�WR�IHOVLF�ODYDV�DQG�

S\URFODVWLF�URFNV�ZKLFK�DUH�RYHUODLQ�E\�VHGLPHQWDU\�URFNV��*RVVHOLQ��������%ULVVRQ�HW�DO���

�����D��E��F��

�

�������7KH�)URWHW�7URLOXV�6HJPHQW�

�

7KH�7URLOXV�*URXS�LQFRUSRUDWHV�PRVW�RI�WKH�YROFDQRFODVWLF�DQG�YROFDQLF�IRUPDWLRQV�RI�WKH�

VHJPHQW��7KH�IRUPHU�FRQVLVWV�RI��PDVVLYH�DQG�SLOORZHG�EDVDOWLF�WR�DQGHVLWLF�ODYDV��

PDJQHVLDQ�EDVDOW�IORZV��NRPDWLLWLF�EDVDOWV�DQG�OD\HUV�RI�IHOVLF�ODSLOOL�WXIIV�DQG�DUJLOOLWHV��

7KH�YROFDQRFODVWLF�IRUPDWLRQV�LQFOXGH�DQGHVLWLF�WR�UK\RGDFLWLF�FU\VWDO�WXIIV��ODSLOOL�DQG�

EORFN\�WXIIV�DVVRFLDWHG�ZLWK�UK\ROLWLF�ODYD�IORZV��"���6HYHUDO�4)3�G\NHV�DQG�VLOOV�DUH�

LQWHUFDODWHG�ZLWKLQ�WKH�VHTXHQFH�DV�ZHOO�DV�S\UR[HQLWH�DQG�JDEEURLF�VLOOV�FRHYDO�WR�WKH�

PDILF�YROFDQLF�URFNV��6HYHUDO�V\Q�WR�ODWH�WHFWRQLF�LQWUXVLRQV�GRPLQDWHG�E\�IROLDWHG�

WRQDOLWHV�FXW�WKURXJK�WKH�VXSUDFUXVWDO�URFNV��7KH�)URWHW�DQWLFOLQH�GLYLGHV�WKH�)URWHW�

7URLOXV�VHJPHQW�LQWR�D�QRUWKHUQ�1(�WR�(1(�RULHQWHG�VWUXFWXUDO�GRPDLQ�RFFXSLHG�E\�WKH�

7URLOXV�V\QFOLQH��'���DQG�(1(�WR�(2�RULHQWHG�VWULNH�VOLS�IDXOWV��'����7KH�VRXWKHUQ�

GRPDLQ�GLVSOD\V�DQ�(6(�WR�1(�VWUXFWXUDO�JUDLQ�DVVRFLDWHG�ZLWK�V\QFOLQDO�DQWLFOLQDO�IROGV�

DIIHFWHG�E\�UHJLRQDO�6(�WR�(:�RULHQWHG�IDXOWV��

�

��



)URWHW�(YDQV�*UHHQVWRQH�%HOW

0D¿F�XOWUDPD¿F
9ROFDQLF�URFN
,QWHUPHGLDWH�IHOVLF
9ROFDQLF�URFN

0HWDVHGLPHQW

,URQ�)RPDWLRQ

0D¿F�XOWUDPD¿F
LQWUXVLYH�URFN

2UWKRJQHLVV

0HWDWD[LWH�GLDWH[LWH
3DUDJQHLVV
,QWHUPHGLDWH�IHOVLF
,QWUXVLYH�URFN

6WRUP�/DNH
3URSHUW\
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NP

1$'����=RQH���1

)URWHW�(YDQV�*UHHQVWRQH�%HOW
�)(*%�

5HJLRQDO�IDXOW

)LJXUH����*HRORJ\�RI�WKH�6WRUP�(YDQV�6HJPHQW�RI�WKH�ZHVWHUQ�)URWHW�(YDQV�*UHHQVWRQH�%HOW�
��



�������7KH�$VVLQLFD�6HJPHQW�

�

6RXWKHDVW�RI�WKH�)URWHW�7URLOXV�VHJPHQW��WKH�)(*%�QDUURZV�WR�D������NP�(:�RULHQWHG�

EDQG�DQG��H[SRVHV�DQ�DEXQGDQFH�RI�GHWULWDO�PHWDVHGLPHQWDU\�URFNV�RYHUO\LQJ�DQ�

DVVHPEODJH�RI�YROFDQLF�ODYDV�DQG�WXIIV�RI�PDILF�WR�LQWHUPHGLDWH�FRPSRVLWLRQ��7ZR�PDLQ�

XQLWV�DUH�SUHVHQW������WKH�$VVLQLFD�*URXS�FRPSRVHG�RI�PDVVLYH�WR�SLOORZHG�ODYD�IORZV�

RYHUODLQ�E\�OD\HUV�RI�PDILF�WR�IHOVLF�ODSLOOL�WXIIV�DQG�WXIIV�DQG�WHUPLQDWHG�E\�EDQGV�RI�

PXGURFNV��DQGDORXVLWH�VFKLVWV���IHOVLF�ODYDV�DQG�EORFN\�WXIIV�RI�LQWHUPHGLDWH�WR�IHOVLF�

FRPSRVLWLRQ�����7KH�$VVLQLFD�*JURXS�LV�FRYHUHG�E\�WKH�PHWDVHGLPHQWDU\�%URDGEDFN�

*URXS�FRQVWLWXWHG�RI�IHOGVSDWKLF�ZDFNHV��SRO\JHQLF�FRQJORPHUDWHV�DQG�PXGURFNV��

1XPHURXV�XQGLIIHUHQWLDWHG�WR�GLIIHUHQWLDWHG�JDEEURLF�VLOOV�DQG�G\NHV�DUH�LQWHUFDODWHG�

ZLWKLQ�WKH�YROFDQLF�VHTXHQFH�DQG�SRUSK\ULWLF�PRQ]RQLWH�DQG�GLRULWLF�SOXWRQV�LQWUXGHG�WKH�

PHWDVHGLPHQWV��7KH�URFNV�RI�WKH�$VVLQLFD�DQG�%URDGEDFN�JURXSV�ZHUH�DIIHFWHG�E\�WZR�

PDMRU�GHIRUPDWLRQ�HYHQWV�DQG�GLVUXSWHG�E\�WKH����NP�ZLGH���GH[WUDO�12�6(�RULHQWHG�

GXFWLOH�/XFN\�6WULNH�GHIRUPDWLRQ�]RQH��6DZ\HU�DQG�%HQQ���������%ULVVRQ�HW�DO�������E���

�

�������7KH��(YDQV�2XDJDPD�6HJPHQW�

�

6RXWK�RI�/DNH�(YDQV��WKH�)(*%�QDUURZV�FRQVLGHUDEO\�WR�IRUP�D���WR���NP�ZLGH�VOLYHU�RI�

EDVDOWLF�YROFDQLF�URFNV�RULHQWHG�(1(�WR�(:��7KH����NP�ORQJ�(YDQV�2XDJDPD�VHJPHQW�LV�

GLVORFDWHG�E\�WKH����NP�ZLGH�1RWWDZD\�5LYHU�GHIRUPDWLRQ�]RQH��6DZ\HU�HW�%HQQ���������

%DVDOWLF�YROFDQLF�URFNV�LQFOXGH�PDVVLYH�WR�SLOORZHG�ODYDV�LQWHUVWUDWLILHG�ZLWK�LURQ�

IRUPDWLRQV��VLOWVWRQHV��DQG�FU\VWDO�WXIIV��7KH�DPSKLEROLWH�PHWDPRUSKRVHG�URFNV�DUH�LQ�

LQWUXVLYH�RU�VWUXFWXUDO�FRQWDFW�ZLWK�WKH�RUWKRJQHLVV�RU�IHOVLF�SOXWRQV�RI�WKH�2SDWLFD�VXE�

SURYLQFH��7KH�FRQWDFW�RI�WKH�QRUWKHUQ�YROFDQLF�EDQG�LV�PDUNHG�E\�D���NP�WKLFN�[����NP�

ORQJ�JDEEUR�S\UR[HQLWH�VLOO�H[WHQGLQJ�WR�WKH�1RWWDZD\�5LYHU�GHIRUPDWLRQ�]RQH��6HYHUDO�

EORFNV�GLVORFDWHG�E\�WKH�1RWWDZD\�5LYHU�IDXOW�UHYHDOHG�SRUSK\ULWLF�DQGHVLWHV��UK\ROLWLF�

WXIIV�DQG�JUH\ZDFNH�EHGV�VWUDWLILHG�ZLWK�SLOORZHG�DQG�PDVVLYH�EDVDOWLF�ODYDV��WKH�ODWWHU�

LQYDGHG�E\�GLIIHUHQWLDWHG�JDEEURLF�VLOOV��0RULQ��������UHFRJQL]HG�WKUHH�PDLQ�GHIRUPDWLRQ��

IDEULFV���

�

��



������7KH�6WRUP�(YDQV�6HJPHQW�

�

7KH�6WRUP�/DNH�SURSHUW\�LV�ORFDWHG�ZLWKLQ�WKH�6WRUP�(YDQV�VHJPHQW��/RFDWHG�WR�WKH�ZHVW�

RI�WKH�/XFN\�6WULNH�GHIRUPDWLRQ�]RQH��WKH�)(*%�EHFRPHV�ZLGHU�WR�WKH�12�XS�WR�6WRUP��

/DNH��H[SRVLQJ�YROFDQLF�DQG�YROFDQRFODVWLF�DVVHPEODJHV��UHJURXSHG�XQGHU�WKH�(YDQV�

*URXS��7KH�ODWWHU�LV��FRQVWLWXWHG�RI�WKH�/H�*DUGHXU��5DEELW�DQG�6WRUP�IRUPDWLRQV��)LJXUH�

����7KH�%URDGEDFN�*URXS�RYHUOLHV�WKH�6WRUP�)RUPDWLRQ��,URQ�IRUPDWLRQ�DQG�SRO\JHQLF�

FRQJORPHUDWHV�ZLWK�IUDJPHQWV�RI�IHOVLF�WXIIV�DQG�PDILF�ODYDV�RFFXU�DW�WKH�EDVH�RI�WKH�

%URDGEDFN�)RUPDWLRQ��:DFNHV��VLOWVWRQHV��FRPPRQO\�VKRZLQJ�JUDGHG�EHGGLQJ��DUH�

LQWHUOD\HUHG�ZLWK�S\URFODVWLF�XQLWV�RI�WKH�6WRUP�)RUPDWLRQ��0DJQHWLWH�EHDULQJ�ZDFNH�DQG�

DQGHVLWLF�IORZV�DUH�PLQRU�FRQVWLWXHQWV��0HWDPRUSKLVP�YDULHV�IURP�JUHHQVFKLVW�WR�

DPSKLEROLWH�IDFLHV��7KH�GHIRUPDWLRQ�DSSHDUV�WR�LQFUHDVH�WRZDUG�WKH�QRUWKHUQ�SDUW�RI�WKH�

VHJPHQW�DQG�WR�WKH�HDVW�ZKHUH�WKH�)(*%�QDUURZV�FRQVLGHUDEO\��,VRFOLQDO�IROGV�DQG�DQ�

(1(�(6(�UHJLRQDO�IROLDWLRQ�ZLWK�DEUXSW�1�RU�6�GLSV��DUH�FKDUDFWHULVWLF�RI�WKH�6WRUP�

(YDQV�VHJPHQW��

�

��������7KH�/H�*DUGHXU�)RUPDWLRQ�

�

7KH�/H�*DUGHXU�)RUPDWLRQ�DEXWV�DJDLQVW�WKH�/XFN\�6WULNH�VKHDU�WR�WKH�QRUWK�DQG�LV�LQ�

FRQWDFW�ZLWK�WKH�5DEELW�)RUPDWLRQ�WR�WKH�VRXWK��7KH�)RUPDWLRQ�SULQFLSDOO\�H[SRVHV�FDOF�

DONDOLQH�PDVVLYH�WR�SLOORZHG�DP\JGDODU�DQGHVLWH�DQG�S\URFODVWLF�URFNV��,W�DOVR�FRQWDLQV�

EHGV�RI�UK\ROLWH��UK\RGDFLWH�DQG�GDFLWH�IORZV�DV�ZHOO�DV�V\Q�YROFDQLF�SRUSK\ULWLF�

LQWUXVLYHV��%ULVVRQ�HW�DO�������E������F��%RLO\���������

�

���������7KH�5DEELW�)RUPDWLRQ�

�

'DWHG�DW�������������0D��8�3E�]LUFRQ��'DYLG���������WKH�5DEELW�)RUPDWLRQ�FRQVWLWXWHV�

DQG�LPSRUWDQW�SDUW�RI�WKH��(YDQV�2XDJDPD��VHJPHQW�DQG�WKH�VRXWKHUQ�GRPDLQ�RI�WKH�

6WRUP�(YDQV�VHJPHQW��7KH�IRUPDWLRQ�LV�SULQFLSDOO\�FRPSRVHG�RI�PDVVLYH�WR�SLOORZHG�

EDVDOWV�DQG�JDEEURV��6LOLFDWH�DQG�VXOSKLGH�IDFLHV�LURQ�IRUPDWLRQV�DUH�DVVRFLDWHG�ZLWK�FKHUW�

DQG�ODPLQDWHG�PDJQHWLWH�EHDULQJ�PXGURFNV�EHGV�DW�WKH�EDVH�RI�WKH�IRUPDWLRQ��7KHVH�

��



OHQWLFXODU�LURQ�IRUPDWLRQV�DUH�HDVLO\�UHFRJQL]HG�RQ�PDJQHWLF�VXUYH\�PDSV��%ULVVRQ�HW�DO���

�����E��F���SODFHG�WKH�5DEELW�)RUPDWLRQ�VWUDWLJUDSKLFDOO\�XQGHU�WKH�5DEELW�)RUPDWLRQ�

ZLWK�D�ZHOO�GHILQHG��FRQWDFW�PDUNHG�E\�DQ�LURQ�IRUPDWLRQ�XQLW��7KH�XSSHU�5DEELW�

)RUPDWLRQ�LQFRUSRUDWHV�WKLQ�EHGV�DQG�OHQVHV�RI�VLOWVWRQHV�DQG�PXGVWRQHV��ORFDOO\�JUDSKLWLF�

DQG�S\ULWH�ULFK�DVVRFLDWHG�ZLWK�OD\HUV�RI�SRO\JHQLF�FRQJORPHUDWHV�DQG�OHQVHV�RI�IHOVLF�

YROFDQLFV�DQG�LQWHUPHGLDWH�WXIIV��

�

���������7KH�6WRUP�)RUPDWLRQ��

�

7KH�6WRUP�)RUPDWLRQ��������������0D��]LUFRQ�8�3E��%DQG\D\HUD�DQG�6KDUPD���������

VLWV�RQ�WRS�RI�WKH�(YDQV�*URXS��,W�LV�GRPLQDWHG�E\�IHOVLF�S\URFODVWLF�URFNV�DQG�ORFDOO\�E\�

IHOVLF�UK\ROLWLF�GRPHV�FRQVWLWXWHG�RI�SRUSK\ULWLF�EUHFFLDV�ULFK�LQ�TXDUW]�IHOGVSDU�

SKHQRFU\VWV��%ULVVRQ�HW�DO�������D���3\URFODVWLF�XQLWV�VKRZ�EHGGLQJ�DQG�FRQVLVW�RI�

PRQRJHQLF�DQG�SRO\JHQLF�IHOVLF�WR�LQWHUPHGLDWH�EORFN\�WXIIV��ODSLOOL�WXIIV�DQG�FU\VWDO�WXIIV��

�%ULVVRQ�HW�DO�������E������F���%DVDOWLF�NRPDWLLWLF�IORZV��SLOORZHG��DP\JGDODU�DQGHVLWH�

DQG�OD\HUV�OHQVHV�RI�VLOWVWRQHV��S\ULWLF�DQG�JUDSKLWLF�FOD\VWRQHV�DUH�DOVR�SUHVHQW��%RLO\��

������%ULVVRQ�HW�DO�������E������F���7KH�ORZHU�FRQWDFW�ZLWK�WKH�5DEELW�)RUPDWLRQ�LV�

ORFDOO\�FKDUDFWHUL]HG�E\�WKH�DSSDULWLRQ�RI�VLOWVWRQH�DQG�VDQGVWRQH�OD\HUV�ZLWK�WKH�XSSHU�

VHFWLRQ�PDUNHG�E\�EDVDOWLF�IORZV��JDEEURLF�VLOOV��DQG�LURQ�IRUPDWLRQV��

�

�����7KH�6WRUP�/DNH�3URSHUW\�

�

)URP�QRUWK�WR�VRXWK��WKH�6WRUP�/DNH�SURSHUW\�H[SRVHV�YROFDQLF�URFNV�RI�WKH�/D�*DUGHXU��

5DEELW�DQG�6WRUP�IRUPDWLRQV�DQG�PHWDVHGLPHQWDU\�URFNV�RI�WKH�%URDGEDFN�*URXS��7KH�

6WRUP�)RUPDWLRQ�SUHGRPLQDQWO\�FRPSULVHV�GDFLWLF�UK\ROLWLF�IORZV�DQG�WXIIV�ZLWK�D�OHVVHU�

YROXPH�RI�DQGHVLWHV��7KLQ�DUJLOOLWLF�OHQVHV�DQG�JUH\ZDFNHV�ZHUH�DOVR�REVHUYHG��9ROFDQLF�

DQG�VHGLPHQWDU\�DVVHPEODJHV�DUH�ERWK�LQWUXGHG�E\�JDEEURLF��ODPSURSK\UH�DQG�

LQWHUPHGLDWH�WR�SRUSK\ULWLF�G\NHV�DQG�VLOOV��'RXFHW�DQG�%RXGUHDXOW����������

�

7KH�FRQWDFW�EHWZHHQ�WKH�6WRUP�)RUPDWLRQ�DQG�%URDGEDFN�*URXS�WR�WKH�VRXWK�LV�

KLJKOLJKWHG�E\�DQ�LURQ�IRUPDWLRQ��ZKHUHDV�WKH�FHQWUDO�SDUW�GLVSOD\�D�OD\HU�RI�SRO\JHQLF�

��



FRQJORPHUDWH�XS�WR�����P�WKLFN��7R�WKH�ZHVW��WKLV�KRUL]RQ�LV�GHILQHG�E\�PXGURFNV��

VLOWVWRQHV�DQG�VSRUDGLF�OHQVHV�RI�FRQJORPHUDWHV�DQG�WXIIV��%ULVVRQ�HW�DO�������E�����F���

7KH�FRQJORPHUDWH�FRQWDLQV�IHOVLF�DQG�PDILF�YROFDQLF��FKHUW��DUJLOOLWH��VLOWVWRQH��DQG�

VDQGVWRQH�IUDJPHQWV�EORFNV�LQ�D�ORFDOO\�VLOLFLILHG��DPSKLEROLWL]HG�DQG�FKORULWL]HG�PDWUL[����

�

7KH�6WRUP�SURSHUW\�LV�FKDUDFWHUL]HG�E\�D�FRPSOH[�QHWZRUN�RI�VKHDU�]RQHV�DQG�IDXOWV�

DVVRFLDWHG�ZLWK�JROG�PLQHUDOL]DWLRQ��7KH�&RUEHDX�IDXOW�LV�DQ�DUFXDWH��(6(�:1:�

RULHQWHG�IDXOW�O\LQJ�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�SURSHUW\�ZLWK�DQ�(:�RULHQWDWLRQ�DW�LWV�FRUH���

�

%ULVVRQ�HW�DO�������D������E������F��GHVFULEHG�VHYHQ�GHIRUPDWLRQ�HYHQWV�ZLWKLQ�WKH��

6WRUP�(YDQV�VHJPHQWV��7KH��'��GHIRUPDWLRQ�LV�DVVRFLDWHG�ZLWK�PHJDVFRSLF�11(�66:�

RULHQWHG�IROGV��ZKHUHDV�'��UHODWHV�WR�PHJDVFRSLF�1(�6:�WR�12�6(�RULHQWHG�VXEYHUWLFDO�

LVRFOLQDO�IROGV���(:�RULHQWHG�IDXOWV��L�H���&RUEHDX��/LJKWQLQJ��6WRUP�DQG�%URDGEDFN�

5LYHU��PD\�EH�DWWULEXWHG�WR�WKH�FRPSUHVVLRQ�HYHQW�WLHG�WR�'��DQG�'��GHIRUPDWLRQV�

�'RXFHW�DQG�%RXGUHDXOW��������)UDVHU�DQG�%RXGUHDXOW���������7KH�RWKHU�GHIRUPDWLRQ�

SKDVHV�ODUJHO\�FRUUHODWH�ZLWK�PDMRU�IDXOWV�DQG�VKHDU�]RQHV���

�

�����0LQHUDOL]DWLRQ�

�

7KH�6WRUP�SURSHUW\�H[SRVHV�VHYHUDO�JROG�VKRZLQJV�DVVRFLDWHG�ZLWK�TXDUW]�YHLQV�LQ�

SUR[LPLW\�RI�WKH�%URDGEDFN��&RUEHDX��6WRUP�DQG�/LJKWQLQJ�(:�RULHQWHG�IDXOWV��7KHUH�DUH�

IRXU�VLJQLILFDQW�JROG�VKRZLQJ�SUHYLRXVO\�XQHDUWKHG�ZLWKLQ�WKH�-D\GHQ�5HVRXUFHV�6WRUP�

/DNH�FODLPV��*ROGHQ��(DVWHUQ�%ORFN��$UHQD�DQG�/LJKWQLQJ��

�

�������7KH�*ROGHQ�6KRZLQJ�

�

7KH�*ROGHQ�VKRZLQJ�RFFXUV�LQ�SUR[LPLW\�RI�WKH�6WRUP�DQG�/LJKWQLQJ�IDXOWV�DQG�LV�

DVVRFLDWHG�ZLWK�LQWHUPHGLDWH�WR�IHOVLF�YROFDQLF�DQG�S\URFODVWLF�URFNV�RI�WKH�6WRUP�

)RUPDWLRQ��$�VKHDU�]RQH�RULHQWHG�SDUDOOHO�WR�WKH�6WRUP�DQG�&RUEHDX�IDXOWV�LV�

FKDUDFWHUL]HG�E\�D�VHULFLWH�VFKLVW�FRQWDLQLQJ�DQRPDORXV�JROG�YDOXHV�DQG�DOVR�UHYHDOV�]RQHV�

RI�TXDUW]�VHULFLWH��IXFKVLWH��DQG�VHULFLWH�DOWHUDWLRQ��,Q�GHWDLO��RYHUEXUGHQ�VWULSSLQJ�RI�WKH�

��



*ROGHQ�VKRZLQJ�XQHDUWKHG�D�VHTXHQFH�RI�SRUSK\ULWLF��UK\RGDFLWLF�WR�UK\ROLWLF��WXIIV�

ORFDOO\�H[SRVLQJ�D�EUHFFLDWHG�ODSLOOL�WXII�IDFLHV��7KH�UK\ROLWH�WXII�LV�VWURQJO\�IROLDWHG�DQG�

GH[WUDO�VKHDUHG�P\ORQLWLF�]RQHV�RULHQWHG�(:�DUH�REVHUYHG��
�
7KH�ODWWHU�UHYHDO��PDVVLYH�

DQG�EDQGHG�DQDVWRPRVHG�TXDUW]���WRXUPDOLQH���FDUERQDWH���S\ULWH�YHLQV��FRQWDLQLQJ��

JROG��0LQHUDOL]DWLRQ�LV�SUHVHQW�DV�GLVVHPLQDWHG�FXELF�S\ULWH�FU\VWDOV�����
�

ZLWKLQ�WKH�

TXDUW]�YHLQV�DQG�������LQ�WKH�PLQHUDOL]HG�KRVW�URFNV��&P�WKLFN�JUHHQ�PLFDV��IXFKVLWH�"��

YHLQV�FURVVFXW�WKH�YROFDQLF�KRVWV�URFNV��

�

�

'RXFHW�DQG�%RXGUHDX��������REWDLQHG�JROG�YDOXHV�LQ�TXDUW]�YHLQ�DQG�IHOVLF�YROFDQLF�

VDPSOHV�UDQJLQJ�IURP����WR������SSE�$X��ZLWK�D�VDPSOH�RI�VHULFLWL]HG�IHOVLF�YROFDQLF�

UHWXUQLQJ�DQ�DVVD\�RI������SSE�$X��*0��������'LDPRQG�GULOO�KROH�FROODUHG�E\�

�

*ROGHQ�

*UDP�5HVRXUFHV�,QF���*0��������\LHOGHG�LQWHUVHFWLRQV�RI�

�

�����J�W�$X�RYHU������P�������

J�W�$X�RYHU������P��&*��������������J�W�$X�RYHU�

�

�����P��

�

�����J�W�$X�RYHU������P��&*�

�������DQG�

�

�����J�W�$X�RYHU������P��&*���������1RUDPFR�([SORUDWLRQ��*0�������

JHQHUDWHG�

�

DQ�LQWHUYDO�RI�

��

�����J�W�$X�RYHU���P��+������������

�������(DVWHUQ�%ORFN�6KRZLQJ��

7KH�(DVWHUQ�%ORFN�VKRZLQJ�LV�IRXQG�ZLWKLQ�WKH�6WRUP�)RUPDWLRQ�DQG�%URDGEDFN�*URXS��

*ROG�PLQHUDOL]HG�TXDUW]�YHLQV�DUH�H[SRVHG�LQ�DQ�DVVHPEODJH�RI�PDILF�WR�IHOVLF�YROFDQLF�

URFNV��DUJLOOLWHV��DQG�VLOWVWRQHV�

�

�)LJXUH�����7KH�VKRZLQJ�DUHD�LV�ORFDWHG�QHDU�WKH�

LQWHUVHFWLRQ�RI�WKUHH�PDMRU�IDXOWV��6WRUP��D�:1:�RULHQWHG�IDXOW��DQG�DQ�11(�RULHQWHG�

IDXOW���7KH�JROG�PLQHUDOL]DWLRQ�RFFXUV�LQ�TXDUW]�FDUERQDWH�YHLQV�ZLWK�WRXUPDOLQH��

DUVHQRS\ULWH��������DQG�WUDFHV�RI�S\ULWH��

�

%HVW�JROG�LQWHUVHFWLRQV�REWDLQHG�IURP���

ERUHKROHV�VXQN�E\�6HDUFKJROG���

�

6*��������*0�������������J�W�$X�RYHU������P�WR�������

P�������J�W�$X�RYHU������P���6*��������*0��������������J�W�$X�RYHU������P�

�+�����������1RUDPFR�([SORUDWLRQV��*0�������REWDLQHG���������J�W�$X�RYHU������P�

�+������������������J�W�$X�RYHU������P�DQG������J�W�$X�RYHU������P��
�

�������$UHQD�6KRZLQJ��

��
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���J�W�$X�����P

'ULOOLQJ
+LVWRULFDO�''+

*ROG�6DPSOHV
�!���J�W

%ORF�(VW�6KRZLQJ

�����J�W�$X��������P

�����J�W�$X��������P

�����J�W�$X��������P

�����J�W�$X�������P

)LJXUH����/RFDOL]DWLRQ�RI�KLVWRULFDO�''+V�RQ�WKH�(DVWHUQ�%ORFN�VKRZLQJ�DFFRPSDQLHG�E\�VLJQL¿FDQW�$X�LQWHUVHFWLRQV�

(DVWHUQ�%ORFN�6KRZLQJ
�6WRUP�)RUPDWLRQ�

1$'����=RQH���1

��



7KH�$UHQD�VKRZLQJ�ZDV�GLVFRYHUHG�E\�$UHQD�*ROG�E\�GULOOLQJ��7KH�JROG�PLQHUDOL]DWLRQ�

RFFXUV�LQ�WDEXODU���WR����FP�WKLFN�TXDUW]�YHLQV�LQMHFWHG�LQ�JDEEURV�DQG�SRUSK\ULWLF�GDFLWHV�

H[SRVHG�QHDU�IRXU�PDMRU�VWUXFWXUHV�IDXOWV��)LJXUH�����7KH�TXDUW]�YHLQV�FRQWDLQ�VXOSKLGHV�

������S\ULWH�DQG�XS�WR����FKDOFRS\ULWH��DVVRFLDWHG�ZLWK�FDUERQDWHV�DQG�WRXUPDOLQH���7ZR�

''+V�FROODUHG�E\�$UHQD�*ROG��*0������\LHOGHG�LQWHUVHFWLRQV�RI������J�W�$X�RYHU������

P��$*��������DQG������J�W�$X�RYHU������P��$*���������

�
�

�������/LJKWQLQJ�6KRZLQJ�
�

7KH�/LJKWQLQJ�VKRZLQJ�LV�DVVRFLDWHG�ZLWK�D�VHFRQGDU\�1:�6(�RULHQWHG�VKHDUV�FXWWLQJ�WKH�

SULQFLSDO�/LJKWQLQJ�IDXOW�GLVUXSWLQJ�WKH�5DEELW�DQG�/H�*DUGHXU�IRUPDWLRQV��)LJXUH�����7KH�

JROG�PLQHUDOL]DWLRQ�RFFXUV�ZLWKLQ�D����P�WKLFN�OD\HU�RI�JUDSKLWLF�DUJLOOLWH�LQMHFWHG�E\�

TXDUW]�WRXUPDOLQH�YHLQV�DQG�YHLQOHWV��7KH�DUJLOOLWH�LV�LQ�FRQWDFW�ZLWK�D�JUDXZDFNH�ZLWKLQ�D�

GDFLWLF�YROFDQLF�DVVHPEODJH��&DQDGLDQ�1LFNHO�&RPSDQ\�/LPLWHG��*0��������*ROGHQ�

7ULDQJOH�0LQLQJ�([SORUDWLRQ�,QF���*0��������DQG�$UHQD�*ROG��*0�������''+V�

SURGXFHG�LQWHUHVWLQJ�JROG�LQWHUYDOV�RI�������J�W�$X�RYHU���P����������������J�W�$X�RYHU�

�����P��+�����������DQG������J�W�$X�RYHU�������P��
�

LQFOXGLQJ������J�W�$X�RYHU������P�

�$*���������

�

�

,7(0���'(326,7�7<3(��

*ROG�

�

VKRZLQJV�RFFXUULQJ�RQ�WKH�6WRUP�/DNH�SURSHUW\��L�H���*ROGHQ��(DVWHUQ�%ORF��

/LJKWQLQJ��DUH�FODVVLILHG�DV�D�TXDUW]�FDUERQDWH�PHVRWKHUPDO�YHLQ�W\SH��0HVRWKHUPDO�JROG�

LV�DOVR�UHIHUUHG�DV�PHWDPRUSKLF�JROG��JROG�RQO\��ORGH�JROG��VKHDU�]RQH�KRVWHG��VWUXFWXUDOO\�

FRQWUROOHG�GHSRVLWV�RU�RURJHQLF�JROG��

�

�

0RVW�$X�ULFK�YHLQV�LQ�JUHHQVWRQH�KRVWHG�TXDUW]�FDUERQDWH�YHLQ�GHSRVLWV�DUH�KRVWHG�E\�D�

ZLGH�YDULHW\�RI�KRVW�URFN�W\SHV��PDILF�DQG�XOWUDPDILF�YROFDQLF�URFNV�DQG�FRPSHWHQW�LURQ��

ULFK�GLIIHUHQWLDWHG�WKROHLLWLF�JDEEURLF�VLOOV�DQG�JUDQLWRLG�LQWUXVLRQV��H�J���77*��DUH�

FRPPRQ�KRVWV��7\SLFDOO\��WKHUH�LV�D�VWURQJ�VWUXFWXUDO�FRQWURO�RI�WKH�JROG�GHSRVLWV�DQG�

RUHERGLHV�DW�DOO�VFDOHV��7KH�PRUSKRORJ\�FDQ�EH�KLJKO\�YDULDEOH��LQFOXGLQJ�����EULWWOH�IDXOWV�

��
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/LJKWQLQJ�%ORF $UHQD�%ORF

������J�W�$X�����P
,QFO�������J�W�$X��������P

�����J�W�$X��������P

������J�W�$X�����P

�����J�W�$X��������P

����J�W�$X��������P

/LJKWQLQJ�DQG�$UHQD�6KRZLQJV

'ULOOLQJ
+LVWRULFDO�''+

=Q�6DPSOHV
�!�����

*ROG�6DPSOHV
�!���J�W

������=Q�����P

������J�W�$X����P

)LJXUH����/RFDOL]DWLRQ�RI�KLVWRULFDO�''+V�RQ�WKH�$UHQD�DQG�/LJKWQLQJ�VKRZLQJV�DFFRPSDQLHG�E\�VLJQL¿FDQW�$X�DQG�=Q�LQWHUVHFWLRQV�

1$'����=RQH���1

��



WR�GXFWLOH�VKHDU�]RQHV�����H[WHQVLRQDO�IUDFWXUHV��VWRFNZRUNV�DQG�EUHFFLDV��DQG�����IROG�

KLQJHV��+RGJVRQ���������7KH�RUHERGLHV�FRQVLVW�GRPLQDQWO\�RI�DOWHUHG�KRVW�URFN�ZLWK�

GLVVHPLQDWHG�PLQHUDOL]DWLRQ�RU�RI�ILVVXUH�ILOOHG�PLQHUDOL]DWLRQ��,QGLYLGXDO�TXDUW]��

FDUERQDWH�YHLQ�WKLFNQHVV�YDULHV�IURP�D�IHZ�FHQWLPHWHUV�XS�WR���P��DQG�WKHLU�OHQJWK�YDULHV�

IURP����XS�WR������P��7KH�YHUWLFDO�H[WHQW�RI�WKH�RUHERGLHV�LV�FRPPRQO\�JUHDWHU�WKDQ���

NP�DQG�UHDFKHV�����NP�LQ�D�IHZ�FDVHV��

�

7KH�JROG�EHDULQJ�VKHDU�]RQHV�DQG�IDXOWV�DVVRFLDWHG�ZLWK�WKLV�GHSRVLW�W\SH�DUH�PDLQO\�

FRPSUHVVLRQDO�DQG�WKH\�FRPPRQO\�GLVSOD\�D�FRPSOH[�JHRPHWU\�ZLWK�DQDVWRPRVLQJ�

DQG�RU�FRQMXJDWH�DUUD\V��5REHUW�HW�DO���������5REHUW�DQG�3RXOVHQ���������'XH�WR�WKH�

FRPSOH[LW\�RI�WKH�JHRORJLFDO�DQG�VWUXFWXUDO�VHWWLQJ�DQG�WKH�LQIOXHQFH�RI�VWUHQJWK�

DQLVRWURS\�DQG�FRPSHWHQF\�FRQWUDVWV��WKH�JHRPHWU\�RI�YHLQ�QHWZRUNV�YDULHV�IURP�VLPSOH�

�H�J���6LOLGRU�GHSRVLW��)ODYULDQ�WRQDOLWH��$ELWLEL�*UHHQVWRQH�%HOW���WR�IDLUO\�FRPSOH[�ZLWK�

PXOWLSOH�RULHQWDWLRQV�RI�DQDVWRPRVLQJ�DQG�RU�FRQMXJDWH�VHWV�RI�YHLQV��EUHFFLDV���

VWRFNZRUNV��DQG�DVVRFLDWHG�VWUXFWXUHV��'XEp�HW�DO���������5REHUW�HW�DO���������5REHUW�DQG�

3RXOVHQ���������

�

9HLQV�LQ�WKH�RURJHQLF�JROG�GHSRVLWV�DUH�GRPLQDWHG�E\�TXDUW]�ZLWK�VXEVLGLDU\�FDUERQDWH�

DQG�VXOSKLGH�PLQHUDOV��DQG�OHVV�DEXQGDQWO\��DOELWH��FKORULWH��ZKLWH�PLFD��IXFKVLWH�LQ�

XOWUDPDILF�KRVW�URFNV���WRXUPDOLQH��DQG�VFKHHOLWH��&DUERQDWH�PLQHUDOV�FRQVLVW�RI�FDOFLWH��

GRORPLWH�DQG�DQNHULWH��*ROG�RFFXUV�LQ�WKH�YHLQV�DQG�LQ�DGMDFHQW�ZDOOURFNV�DQG�LV�XVXDOO\�

LQWLPDWHO\�DVVRFLDWHG�ZLWK�VXOSKLGH�PLQHUDOV��LQFOXGLQJ�S\ULWH��S\UUKRWLWH��FKDOFRS\ULWH��

JDOHQD��VSKDOHULWH��DQG�DUVHQRS\ULWH��&DUERQDWL]DWLRQ��VXOSKLGDWLRQ�DQG�DONDOL�

PHWDVRPDWLVP�RI�WKH�ZDOOURFNV�UHIOHFW�WKH�DGGLWLRQ�RI�YDULDEOH�DPRXQWV�RI�&2���6��.��1D��

+�2��DQG�/,/(�GXULQJ�PLQHUDOL]DWLRQ��

�

*UHHQVWRQH�KRVWHG�TXDUW]�FDUERQDWH�YHLQ�GHSRVLWV�DUH�W\SLFDOO\�GLVWULEXWHG�DORQJ�FUXVWDO��

VFDOH�IDXOW�]RQHV��.HUULFK�HW�DO����������7KHVH�DUH�WKH�PDLQ�K\GURWKHUPDO�SDWKZD\V�

WRZDUGV�KLJKHU�FUXVWDO�OHYHOV��+RZHYHU��WKH�GHSRVLWV�DUH�VSDWLDOO\�DQG�JHQHWLFDOO\�

DVVRFLDWHG�ZLWK�VHFRQG��DQG�WKLUG�RUGHU�FRPSUHVVLRQDO�UHYHUVH�REOLTXH�WR�REOLTXH�EULWWOH��

GXFWLOH�KLJK�DQJOH�VKHDUV�DQG�KLJK�VWUDLQ�]RQHV��ZKLFK�DUH�FRPPRQO\�ORFDWHG�ZLWKLQ���NP�

��



RI�WKH�ILUVW�RUGHU�IDXOW�DQG�DUH�EHVW�GHYHORSHG�LQ�LWV�KDQJLQJ�ZDOO��5REHUW���������7KH�

VWUXFWXUHV�KRVWLQJ�WKH�JROG�GHSRVLWV��VKHDU�]RQHV��IDXOWV��H[WHQVLRQDO�YHLQV��DQG�EUHFFLDV��

DUH�W\SLFDOO\�GLVFRUGDQW�ZLWK�UHVSHFW�WR�WKH�VWUDWLJUDSKLF�OD\HULQJ�RI�WKH�KRVW�URFNV��EXW�

LQ�VRPH�FDVHV��WKH\�FDQ�EH�SDUDOOHO�WR�EHGGLQJ�SODQHV�DQG�IROG�KLQJHV�RU�LQWUXVLYH�

FRQWDFWV��2URJHQLF�JROG�GHSRVLWV�ZHUH�LQ�JHQHUDO�IRUPHG�IURP�PRGHUDWHO\�UHGXFHG�

IOXLGV�ZLWK�D�QHDUO\�QHXWUDO�WR�ZHDNO\�DONDOLQH�S+�DW�DOO�FUXVWDO�OHYHOV��0LFNXFNL���������

7KH�RUH�IRUPLQJ�IOXLG�LV�W\SLFDOO\�D�����������NE������������&��ORZ�VDOLQLW\�+�2�&2����

&+����1��IOXLG�WKDW�WUDQVSRUWHG�JROG�DV�D�UHGXFHG�VXOSKXU�FRPSOH[��*URYHV�HW�DO����������

7KH�IOXLGV�PDLQWDLQHG�DSSUR[LPDWH�WKHUPDO�HTXLOLEULXP�ZLWK�WKH�URFNV�WKURXJK�ZKLFK�

WKH\�FLUFXODWHG��EXW�WKHLU�FKHPLFDO�FRPSRVLWLRQ�ZDV�SURJUHVVLYHO\�PRGLILHG�WKURXJK�

IOXLG�ZDOOURFN�LQWHUDFWLRQ�DQG�RU�PLQHUDO�SUHFLSLWDWLRQ�GXULQJ�WKHLU�DVFHQW��7KH�PDLQ�

FRPSOH[�UHVSRQVLEOH�IRU�JROG�WUDQVSRUW�LQ�RURJHQLF�JROG�GHSRVLWV�LV�$X�+6����0LNXFNL��

�������

�

,7(0���(;3/25$7,21� �
�
1R�H[SORUDWLRQ�ZDV�SHUIRUPHG�E\�WKH�,VVXHU�SULRU�WR�WKH�HIIHFWLYH�GDWH�� � �

� � � � �

,7(0����'5,//,1*�
�
1R�GULOOLQJ�ZDV�SHUIRUPHG�E\�WKH�,VVXHU�SULRU�WR�WKH�HIIHFWLYH�GDWH�� � �

� � � � � �

,7(0����6$03/(�35(3$5$7,21��$1$/<6(6�$1'�6(&85,7<�
�
1R�URFN�VDPSOH�ZDV�FROOHFWHG�GXULQJ�WKH�FRXUVH�RI�WKLV�VWXG\��
� � �

,7(0����'$7$�9(5,),&$7,21�� �
�
������6WRUP�/DNH�3URSHUW\�9LVLW�

�

��



+XJXHV�*XpULQ�7UHPEOD\��3�*HR��43��DQG�0D[LPH�%RXFKDUG��0�6F���3�*HR���43��ERWK�

IURP�/DXUHQWLD�([SORUDWLRQ�,QF���YLVLWHG�WKH�6WRUP�/DNH�SURSHUW\�RQ�$XJXVW�����������

7KH�43V�LQVSHFWHG�� KLVWRULFDO�WUHQFKHV�DQG�VWULSSHG�RXWFURSV�DQG�YHULILHG�WKH�ORFDWLRQ�RI�

KLVWRULFDO�GULOOKROHV��LQFOXGLQJ�KROH�+���������IRU�ZKLFK�WKH�FDVLQJ�ZDV�OHIW�LQ�WKH�

JURXQG��)LJXUHV��������
�

2WKHU�FDVLQJV�ZHUH�SXOOHG�RXW��KRZHYHU�HDFK�GULOO�KROH�VLWH�YLVLWHG�

OHIW�WUDFHV�RI�KXPDQ�DFWLYLW\�DQG�PDFKLQHU\�ZDV�LGHQWLILDEOH�LQ�WKH�ILHOG��$OO�LQYHVWLJDWHG�

WUHQFKHV�DQG�LGHQWLILHG�GULOOKROHV�VLWHV�ZHUH�ORFDWHG�DW�WKH�FRRUGLQDWHV�JLYHQ�LQ�WKH�

KLVWRULFDO�DVVHVVPHQW�UHSRUWV��7KH�YLVLW�RI�WUHQFKHV�DQG�FOHDUHG�RXWFURSV�FRQILUPHG�WKH�

RULHQWDWLRQ�RI�WKH�6WRUP�)RUPDWLRQ�IHOVLF�YROFDQLF�DVVHPEODJH�EHWZHHQ�����1�DQG�����1�

ZLWK�D�VXE�YHUWLFDO�WR�VOLJKWO\�VRXWKZDUG�GLSV��6XE�YHUWLFDO�VKHDU�]RQHV�RULHQWHG�����1�

DQG�KRVWLQJ�GP�WKLFN�TXDUW]�FDUERQDWHV�WRXUPDOLQH�S\ULWH�YHLQV�ZHUH�DOVR�REVHUYHG��

�

�

� � � � � � �

,7(0����0,1(5$/�352&(66,1*�$1 �' 0(7$//85*,&$/�7(67,1*�
�

7KHUH�ZDV�QR�PLQHUDO�SURFHVVLQJ�RU�PHWDOOXUJLFDO�WHVWLQJ�GXULQJ�WKH�FRXUVH�RI�WKLV�VWXG\��
�

,7(0����0,1(5$/�5(6285&(6�
�

7KHUH�ZDV�QR�PLQHUDO�UHVRXUFH�HVWLPDWH�GXULQJ�WKH�FRXUVH�RI�WKLV�VWXG\��
�

,7(0����$'-$&(17�3523(57,(6�
�

7KHUH�DUH�QR�VLJQLILFDQW�SUHFLRXV�DQG�EDVH�PHWDOV�SURSHUWLHV�DGMDFHQW�WR�WKH�6WRUP�/DNH�

SURSHUW\��
�

,7(0����27+(5�5(/(9$17�'$7$�$1'�,1)250$7,21�
�

7KHUH�LV�QR�RWKHU�UHOHYDQW�GDWD�DQG�LQIRUPDWLRQ���
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�
�

��



)LJXUH��E��4XDUW]�FDOFLWH�WRXUPDOLQH�S\ULWH�YHLQ�
*ROGHQ�VKRZLQJ��6WRUP�/DNH�SURSHUW\�

)LJXUH��F��6KHDU�]RQH�REVHUYHG�RQ�D�ODUJH�VWULSSHG�RXWFURS�
6LWH����������*ROGHQ�VKRZLQJ��6WRUP�/DNH�SURSHUW\�

)LJXUH��G��0D[LPH�%RXFKDUG��3��JHR�DQG�43�RQ�VLWH�
6WRUP�/DNH�SURSHUW\�

)LJXUH��D��$HULDO�YLHZ�RI�VWULSSHG�RXWFURSV�DW�VLWH���
*ROGHQ�VKRZLQJ��6WRUP�/DNH�SURSHUW\�

��



6WRUP
/DNH

1$'����=RQH���1

)LJXUH����/RFDWLRQ�RI�WKH�YLVLWHG�VLWHV�RQ�WKH�6WRUP�/DNH�SURSHUW\� ��



7KH�6WRUP�/DNH�SURSHUW\�LV�FKDUDFWHUL]HG�E\�WKH�RFFXUUHQFH�RI�D�FRPSOH[�QHWZRUN�RI�

(:�RULHQWHG�VKHDU�DQG�IDXOW�]RQHV�GLVUXSWLQJ�YROFDQRVHGLPHQWDU\�DVVHPEODJHV��

$FFRUGLQJ�WR�*URXOLHU�HW�DO����������WKH�6WRUP��&RUEHDX�DQG�/LJKWQLQJ�VKHDUV��DOO�PDMRU�

IDXOWV��RFFXU�RQ�WKH�SURSHUW\��,PSRUWDQW�KLVWRULFDO�JROG�DQG�EDVH�PHWDOV�VKRZLQJV�DUH�

VSDWLDOO\�DQG�JHQHWLFDOO\�UHODWHG�WR�WKHVH�VWUXFWXUHV��+RZHYHU��WKHUH�UHPDLQV�D�YDVW�

H[SDQVH�RI��SURVSHFWLYH�WHUUDQH�WR�H[SORUH�DORQJ�WKHVH�SURVSHFWLYH�IDXOWV��7KH�UHVXOWV�RI�D�

UHFHQW�KLJK�UHVROXWLRQ�0$*�VXUYH\�XQHDUWKHG�QHZ�WDUJHWV�ZLWK�HORQJDWHG�KLJK�0$*�

]RQHV�SDUDOOHO�WR�WKHVH�PDLQ�IDXOWV��

�

7KH�6WRUP�/DNH�SURSHUW\�LV�ORFDWHG�LQ�WKH�-DPHV�%D\�7HUULWRU\�RI�WKH�3URYLQFH�RI�4XHEHF�

DQG�FRQWDLQHG�ZLWKLQ�176�VKHHWV���.���DQG���.����7KH�FRUH�RI�WKH�SURSHUW\�FODLPV�LV�

SRVLWLRQHG�����NP�1(�RI�WKH�PLQLQJ�WRZQ�RI�&KLERXJDPDX�ZLWKLQ�WKH�$UFKHDQ�)URWHW�

(YDQV�*UHHQVWRQH�%HOW��)(*%���7KH�SURSHUW\���FXUUHQWO\������RZQHG�E\�&DQDGLDQ�

PLQLQJ�+RXVH��FRQVLVWV�RI����QRQ�FRQWLJXRXV�PLQHUDO�FODLPV�GLYLGHG�LQWR�WKUHH�EORFV�

WRWDOLQJ������NP��

�

7KH�����NP�ORQJ�(:�RULHQWHG�)(*%�LV�FRPSRVHG�SUHGRPLQDQWO\��RI�WKROHLLWLF�DQG�FDOF�

DONDOLQH�YROFDQLF�IRUPDWLRQV��7KH�IRUPHU�LV�GRPLQDWHG�E\�PDILF�WR�LQWHUPHGLDWH�ODYDV��

ZLWKRXW�NRPDWLLWLF�XQLWV��ZKHUHDV�WKH�ODWWHU�DUH�UHSUHVHQWHG�E\�LQWHUPHGLDWH�WR�IHOVLF�ODYDV�

DQG�S\URFODVWLF�URFNV�ZKLFK�DUH�RYHUODLQ�E\�VHGLPHQWDU\�URFNV��7KH�)(*%�LV�GLYLGHG�LQWR�

IRXU�GLVWLQFW�VHJPHQWV����(YDQV�2XDJDPD�����6WRUP�(YDQV�����$VVLQLFD��DQG�����)URWHW�

7URLOXV���
�

7KH�6WRUP�/DNH�SURSHUW\�LV�ORFDWHG�ZLWKLQ�WKH�6WRUP�(YDQV�VHJPHQW��ZHVW�RI�WKH�/XFN\�

6WULNH�GHIRUPDWLRQ�]RQH�H[SRVLQJ�YROFDQLF�DQG�YROFDQRFODVWLF�DVVHPEODJHV��UHJURXSHG�

XQGHU�WKH�(YDQV�*URXS��7KH�ODWWHU�LV��FRQVWLWXWHG�RI�WKH�/H�*DUGHXU��5DEELW�DQG�6WRUP�

IRUPDWLRQV��7KH�PHWDVHGLPHQWDU\�%URDGEDFN�*URXS��ZDFNHV��VLOWVWRQHV��FRQJORPHUDWHV��

DQG�LURQ�IRUPDWLRQV��RYHUOLHV�WKH�6WRUP�)RUPDWLRQ���
�

7KH�/H�*DUGHXU�)RUPDWLRQ�DEXWV�DJDLQVW�WKH�/XFN\�6WULNH�VKHDU�WR�WKH�QRUWK�DQG�LV�LQ�

FRQWDFW�ZLWK�WKH�5DEELW�)RUPDWLRQ�WR�WKH�VRXWK��7KH�)RUPDWLRQ�SULQFLSDOO\�H[SRVHV�FDOF�

��



DONDOLQH�PDVVLYH�WR�SLOORZHG�DP\JGDODU�DQGHVLWH�DQG�S\URFODVWLF�URFNV��7KH�5DEELW�

)RUPDWLRQ�LV�PDLQO\�FRPSRVHG�RI�PDVVLYH�WR�SLOORZHG�EDVDOWV�DQG�JDEEURV�ZLWK�

VXERUGLQDWH�OD\HUV�RI�VXOSKLGH�IDFLHV�LURQ�IRUPDWLRQV�DW�WKH�EDVH�RI�WKH�IRUPDWLRQ���

7KH�6WRUP�)RUPDWLRQ�VLWV�DW�WKH�WRS�RI�WKH�(YDQV�*URXS��,W�LV�GRPLQDWHG�E\�IHOVLF�

S\URFODVWLF�URFNV�DQG�ORFDOO\�E\�IHOVLF�UK\ROLWLF�GRPHV�FRQVWLWXWHG�RI�SRUSK\ULWLF�EUHFFLDV�

ULFK�LQ�TXDUW]�IHOGVSDU�SKHQRFU\VWV��%DVDOWLF�NRPDWLLWLF�IORZV��SLOORZHG��DP\JGDODU�

DQGHVLWH�DQG�OD\HUV�OHQVHV�RI�VLOWVWRQHV��S\ULWLF�DQG�JUDSKLWLF�FOD\VWRQHV�DUH�DOVR�SUHVHQW��

�

7ZR�PDLQ�GHIRUPDWLRQ�HYHQWV�DIIHFWHG�WKH�6WRUP�(YDQV�URFNV��'��GHIRUPDWLRQ�LV�

DVVRFLDWHG�ZLWK�PHJDVFRSLF�11(�66:�RULHQWHG�IROGV��ZKHUHDV�'��UHODWHV�WR�PHJDVFRSLF�

1(�6:�WR�12�6(�RULHQWHG�VXEYHUWLFDO�LVRFOLQDO�IROGV���(:�RULHQWHG�IDXOWV��L�H���&RUEHDX��

/LJKWQLQJ��6WRUP�DQG�%URDGEDFN�5LYHU��PD\�EH�DWWULEXWHG�WR�WKH�FRPSUHVVLRQ�HYHQW�WLHG�

WR�'��DQG�'��GHIRUPDWLRQV����

�

7KH�6WRUP�SURSHUW\�H[SRVHV�VHYHUDO�JROG�VKRZLQJV�DVVRFLDWHG�ZLWK�TXDUW]�YHLQV�LQ�

SUR[LPLW\�RI�WKH�%URDGEDFN��&RUEHDX��6WRUP�DQG�/LJKWQLQJ�(:�RULHQWHG�IDXOWV��7KHUH�DUH�

IRXU�VLJQLILFDQW�JROG�VKRZLQJ�SUHYLRXVO\�XQHDUWKHG�ZLWKLQ�WKH�-D\GHQ�5HVRXUFHV�6WRUP�

/DNH�FODLPV��*ROGHQ��(DVWHUQ�%ORFN��$UHQD�DQG�/LJKWQLQJ��7KH�*ROGHQ�VKRZLQJ�RFFXUV�

LQ�SUR[LPLW\�RI�WKH�6WRUP�DQG�/LJKWQLQJ�IDXOWV�DQG�LV�DVVRFLDWHG�ZLWK�LQWHUPHGLDWH�WR�

IHOVLF�YROFDQLF�DQG�S\URFODVWLF�URFNV�RI�WKH�6WRUP�)RUPDWLRQ��+LVWRULFDO�GLDPRQG�GULOOLQJ�

\LHOGHG�LQWHUVHFWLRQV�RI�������J�W�$X�RYHU������P�������J�W�$X�RYHU������P�DQG������J�W�$X�

RYHU������P��7KH�(DVWHUQ�%ORFN�VKRZLQJ�LV�IRXQG�ZLWKLQ�WKH�6WRUP�)RUPDWLRQ�DQG�

%URDGEDFN�*URXS��*ROG�PLQHUDOL]HG�TXDUW]�YHLQV�DUH�H[SRVHG�LQ�DQ�DVVHPEODJH�RI�PDILF�

WR�IHOVLF�YROFDQLF�URFNV��DUJLOOLWHV��DQG�VLOWVWRQHV��7KH�VKRZLQJ�DUHD�LV�ORFDWHG�QHDU�WKH�

LQWHUVHFWLRQ�RI�WKUHH�PDMRU�IDXOWV��%HVW�KLVWRULFDO�JROG�GULOO�LQWHUVHFWLRQV�DUH�������J�W�$X�

RYHU������P��� �����J�W�RYHU������P�DQG������J�W�$X�RYHU������P��$W�WKH�$UHQD�VKRZLQJ��

JROG�PLQHUDOL]DWLRQ�RFFXUV�LQ�WDEXODU���WR����FP�WKLFN�VXOSKLGH�EHDULQJ�TXDUW]�YHLQV�

LQMHFWHG�LQ�JDEEURV�DQG�SRUSK\ULWLF�GDFLWHV�H[SRVHG�QHDU�IRXU�PDMRU�VWUXFWXUHV�IDXOWV��7ZR�

KLVWRULFDO�''+V�\LHOGHG�LQWHUVHFWLRQV�RI������J�W�$X�RYHU������P�DQG������J�W�$X�RYHU�

�����P��7KH�ODVW�VKRZLQJ��/LJKWQLQJ��LV�DVVRFLDWHG�ZLWK�D�VHFRQGDU\�1:�6(�RULHQWHG�

VKHDU�FXWWLQJ�WKH�SULQFLSDO�/LJKWQLQJ�VKHDU�GLVUXSWLQJ�WKH�5DEELW�DQG�/H�*DUGHXU�

IRUPDWLRQV���

��



7KH�JROG�PLQHUDOL]DWLRQ�RFFXUV�ZLWKLQ�D����P�WKLFN�OD\HU�RI�JUDSKLWLF�DUJLOOLWHV�LQMHFWHG�

E\�TXDUW]�WRXUPDOLQH�YHLQV�DQG�YHLQOHWV��+LVWRULFDO�''+V�JHQHUDWHG�LQWHUHVWLQJ�JROG�

LQWHUYDOV�RI�������J�W�$X�RYHU������P���������J�W�$X�RYHU������P�DQG������J�W�$X�RYHU�

������P��

�

��

�
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�

7KH�6WRUP�/DNH�H[SRVHV�D�ODUJH�QXPEHU�RI�PLQHUDOL]HG�VLWHV�DVVRFLDWHG�ZLWK�PDMRU�

VWUXFWXUHV�RU�VHFRQGDU\�VSOD\HG�IDXOWV�HPHUJLQJ�IURP�WKH�IRUPHU��,Q�SDUWLFXODU��WKH�HDVWHUQ�

EORFN�RI�WKH�SURSHUW\�UHYHDOV�SDUWLDOO\�LQYHVWLJDWHG�JROG�VKRZLQJV��H[��*ROGHQ�DQG�

(DVWHUQ�%ORFN���SUHVXPDEO\�VSDWLDOO\�LI�QRW�JHQHWLFDOO\�DVVRFLDWHG�WR�WKH�6WRUP�DQG�

&RUEHDX�VKHDU�]RQHV��*URXOLHU�HW�DO����������

�

�

6SHFLDO�DWWHQWLRQ�VKRXOG�EH�GHYRWHG�WR�WKH�WKUHH�PDLQ�IDXOWV�RFFXUULQJ�ZLWKLQ�WKH�6WRUP�

/DNH�SURSHUW\��6WRUP��&RUEHDX�DQG�/LJKWQLQJ��$�KHOLFRSWHU�GULYHQ�H[SORUDWLRQ�RI�

RXWFURSV�DORQJ�WKHVH�VWUXFWXUHV�VKRXOG�EH�FRPSOHWHG�EHIRUHKDQG�WR�HYDOXDWH�WKHLU�IXOO�

SRWHQWLDO�IRU�EDVH�DQG�SUHFLRXV�PHWDO�PLQHUDOL]DWLRQ��7KLV�DOVR�LQFOXGH�WKH�ZHVWHUQ�WZR�

EORFV�FRQWDLQLQJ�WKH�/LJKWQLQJ�DQG�$UHQD�VKRZLQJV��*UDE�URFN�VDPSOLQJ�DQG�SRWHQWLDOO\�

FKDQQHO�VDPSOHV�VKRXOG�EH�FROOHFWHG�IURP�QHZO\�GLVFRYHUHG�DQG�IRUPHU�PLQHUDOL]HG�VLWHV��

WKH�ODWWHU�WR�YDOLGDWH�WKH�KLVWRULFDO�JROG�DQG�EDVH�PHWDOV�DVVD\V��$�RQH�ZHHN�H[SORUDWLRQ�

SURJUDP�LV�SURSRVHG��
�

$�UHFHQW�KLJK�UHVROXWLRQ�0DJ�VXUYH\�FRYHULQJ�WKH�HDVWHUQ�6WRUP�EORFN�UHYHDOV�LPSRUWDQW�

(:�:1:�RULHQWHG�OLQHDU�SRVLWLYH�DQRPDOLHV�ZKLFK�FRXOG�UHIOHFW�JROG�DQG�EDVH�PHWDOV�

IDXOW�UHODWHG�PLQHUDOL]DWLRQ��

�

7KH�DXWKRU�WKXV�UHFRPPHQGV�D�JURXQG�EDVHG�,3�5HVLVWLYLW\�

VXUYH\�WR�EH�FDUULHG�RXW�RQ�D������[���NP�JULG�FRYHULQJ�SDUW�RI�WKH�0$*�DQRPDO\�SUHVHQW�

LQ�WKH�(DVWHUQ�%ORFN�VKRZLQJ��&RPELQHG�ZLWK�WKH�KLJK�UHVROXWLRQ�PDJQHWLF�FRQWRXU�

PDSV��WKH�UHVXOWV�RI�WKH�,3�5HVLVWLYLW\�VXUYH\�ZRXOG�FHUWDLQO\�KHOS�

�

GHILQLQJ�QHZ�WDUJHWV�

IRU�D�IRUWKFRPLQJ�GULOO�SURJUDP��7KLV�FRQVWLWXWHV�3KDVH�,�RI�WKH�H[SORUDWLRQ�SURJUDP�
HVWLPDWHG�DW�����������

�

7KH�UHPRWHQHVV�RI�WKH�DUHD�DQG�FRVW�RI�FRQGXFWLQJ�H[SORUDWLRQ�LQ�WKH�ZHVWHUQ�)URWHW�

(YDQV�JUHHQVWRQH�EHOW�HQWDLO�D�FRPSUHKHQVLYH�H[SORUDWLRQ�SURJUDP��7KH�LQVWDOODWLRQ�FRVW�

��



RI�D�EXVK�FDPS�UHDG\�WR�UHFHLYH�D�FUHZ�RI�JHRORJLVWV�DQG�GULOOHUV�DQG�WKH�XVH�RI�D�

KHOLFRSWHU�IRU�DOO�DVSHFWV�RI�WUDYHO�DQG�HTXLSPHQW�WUDQVSRUW�DUH�LQFHQWLYHV�HQRXJK�WR�

FRPSOHWH�DOO�H[SORUDWLRQ��GXULQJ�D�VLQJOH�SKDVH���'ULOOLQJ�LV�WKXV�LPPHGLDWHO\�

UHFRPPHQGHG�IROORZLQJ�WKH�UHVXOWV�RI�JHRSK\VLFDO�DQG�VDPSOLQJ�PDSSLQJ�FDPSDLJQV��

$OUHDG\�WKHUH�DUH�D�VXIILFLHQW�QXPEHUV�RI��SRWHQWLDO�JROG�WDUJHWV�WR�ZDUUDQW�D������P�

SURJUDP��,QFOXGLQJ�WKH�QHZ�]RQHV�RI�LQWHUHVWV�PRVW�OLNHO\�WR�EH�GLVFRYHUHG�GXULQJ�WKH�

HDUO\�SURVSHFWLRQ�VWDJH��D������P�SURSRVDO�LV�VRXQG��7KH�GULOOKROHV�DUH�ERXQG�WR�EH�

FROODUHG�DORQJ�WKH�WKUHH�PDMRU�VKHDU�]RQHV�QHDU�WKH�PDLQ�JROG�EHDULQJ�VKRZLQJV��

�

7KH�GULOOLQJ�SURJUDP�PDNHV�XS�WKH�VHFRQG�SKDVH�RI�WKH�H[SORUDWLRQ�SURJUDP��3KDVH�
����7KH�FRVW�LQFXUUHG��LV��������������7KH�XQGHUWDNLQJ�RI�WKH�VHFRQG�SURJUDP�GRHV�QRW�

GHSHQG�XSRQ�WKH�UHVXOWV�RI�3KDVH�,��
� �

��
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%DQG\D\HUD��'���'DRXGHQH��<���������*pRORJLH�GH�OD�UpJLRQ�GX�/DF�5RGD\HU��615&�

��.�����.�����1���HW���1���6(���0LQLVWqUH�GH�O¶eQHUJLH�HW�GHV�5HVVRXUFHV�QDWXUHOOHV�

GX�4XpEHF��5*�������������SS��

�

%DQG\D\HUD��'���&DURQ�&{Wp��(���HQ�SXEOLFDWLRQ��*pRORJLH�GH�OD�UpJLRQ�GX�UXLVVHDX�/XFN\�

6WULNH��6RXV�SURYLQFH�G¶2SDWLFD��(H\RX�,VWFKHH�%DLH�-DPHV��4XpEHF��&DQDGD��

0LQLVWqUH�GH�O¶eQHUJLH�HW�GHV�5HVVRXUFHV�QDWXUHOOHV�GX�4XpEHF��5*����������

�

%DQG\D\HUD��'���6KDUPD��.�1�0��������0LQpUDOLVDWLRQV�HQ�1L�&X�e*3�GDQV�OD�EDQGH�

YROFDQR�VpGLPHQWDLUH�GH�)URWHW�(YDQV��615&���.���0LQLVWqUH�GH�O¶eQHUJLH�HW�GHV�
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