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,Q�WKH�SHULRG�-XO\������$XJXVW����������DQ�H[SHGLWLRQ�LQYROYLQJ�VKDUNV�ZDV�FRQGXFWHG�LQ�WKH�FHQWUDO�(DVWHUQ�$GUL�
DWLF��7KH�H[SHGLWLRQ��RUJDQL]HG�E\�5LFKDUG�3HLUFH��KDG�DQ�REMHFWLYH�RI�REWDLQLQJ�QHZ�LQIRUPDWLRQ�RQ�WKH�SRSXODWLRQ
VWDWXV�RI�ODUJH�SHODJLF�SUHGDWRU\�VKDUNV�LQ�WKH�(DVWHUQ�$GULDWLF��,W�ZDV�FRQGXFWHG�LQ�WKH�JHQHUDO�DUHD�RI�WKH�-DEXND�3LW
�%OLWYHQLFD�DUHD���)RU�DWWUDFWLQJ�VKDUNV��FKXPPLQJ�ZLWK�YDULRXV�EDLWV�ZDV�FRQGXFWHG��2Q�WKH�EDVLV�RI�D����GD\V�DW�VHD
H[SHGLWLRQ��D�WRWDO�RI�������KRXUV�FKXPPLQJ�ZHUH�DFKLHYHG��$V�UHVXOW��WKHUH�ZHUH�RQO\���FRQILUPHG�UHFRUGV�RI�EOXH
VKDUN��3ULRQDFH�JODXFD��ZKLFK�LV�D�WUXO\�DODUPLQJ�UHVXOW��LQGLFDWLQJ�WKDW�VKDUN�SRSXODWLRQV�LQ�WKH�FHQWUDO�$GULDWLF�DUH
HYHQ�PRUH�GHSOHWHG�WKDQ�SUHYLRXVO\�WKRXJKW�

.H\�ZRUGV��VKDUNV��FKXPPLQJ��$GULDWLF
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1HO� SHULRGR� GDO� ��� OXJOLR� DO� �� DJRVWR� GHO� ����� XQD� VSHGL]LRQH� LQFHQWUDWD� VXJOL� VTXDOL� o� VWDWD� FRQGRWWD� QHO�
O
$GULDWLFR�FHQWUR�RULHQWDOH��/D�VSHGL]LRQH��RUJDQL]]DWD�GD�5LFKDUG�3HLUFH��DYHYD� OR�VFRSR�GL� UDFFRJOLHUH�QXRYH� LQ�
IRUPD]LRQL�VXOOR�VWDWR�GHOOH�SRSROD]LRQL�GL�JUDQGL�SUHGDWRUL�SHODJLFL��TXDOL�JOL�VTXDOL��QHOO¢$GULDWLFR�RULHQWDOH��/R�VWX�
GLR�VL�o�VYROWR�QHOO
DUHD�GHOOD�FDYLWi�GL�-DEXND��DUHD�GL�%OLWYHQLFD���3HU�DWWLUDUH�JOL�VTXDOL�FRQ�OD�SDVWXUD]LRQH�VRQR�VWDWH
DGRSHUDWH�YDULH�HVFKH��/D�VSHGL]LRQH�o�GXUDWD����JLRUQL�SHU�XQ�WRWDOH�GL�������RUH�GL�SDVWXUD]LRQH��&RQ�WDOH�WHFQLFD
VRQR�VWDWL�DYYLVWDWL�VROR���HVHPSODUL�GL�YHUGHVFD��3ULRQDFH�JODXFD��ULVXOWDWR�DOODUPDQWH�FKH�LQGLFD�FKH�OH�SRSROD]LRQL
GL�VTXDOL�QHOO
$GULDWLFR�FHQWUDOH�VRQR�SL|�LPSRYHULWH�GL�TXDQWR�VL�SHQVDVVH�LQ�SUHFHGHQ]D�

3DUROH�FKLDYH��VTXDOL��SDVWXUD]LRQH��$GULDWLFR
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7KH�JHQHUDO�REMHFWLYH�RI�WKH�H[SHGLWLRQ�ZDV�WR�REWDLQ
QHZ� LQIRUPDWLRQ� RQ� WKH� VWDWXV� RI� ODUJH� SHODJLF� VKDUN
SRSXODWLRQV� LQ� WKH� (DVWHUQ� $GULDWLF�� $V� ODUJH� VKDUNV�
ZKLFK�DUH�DSH[�SUHGDWRUV�RI� WKH�PDULQH�HFRV\VWHP�DQG
WKHUHIRUH�FRQVLGHUHG�DV�.���VSHFLHV��WKH\�DUH�KLJKO\�YXO�
QHUDEOH�WR�RYHUILVKLQJ��ERWK�DV�WDUJHW�VSHFLHV�RU�E\FDWFK�
,Q�WKH�0HGLWHUUDQHDQ��WKHLU�GHFOLQH�KDV�DOUHDG\�EHHQ�RE�
VHUYHG�� ZKLFK� UDLVHG� D� FRQFHUQ� IRU� WKHLU� VWDWXV� �6ROGR�
������� ,Q� WKH� $GULDWLF�� PRVW� RI� WKH� ODUJH� VKDUN� VSHFLHV
�H�J�� /DPQLGDH��2GRQWDVSLGLGDH� DQG� HYHQ� &DUFKDUKLQL�
GDH�� KDYH� EHHQ� FRQVLGHUHG� DV� UDUH� RU� YHU\� UDUH�� DO�
WKRXJK��SUHYLRXVO\��IRU�H[DPSOH�WKH�JUHDW�ZKLWH��&DUFKD�
URGRQ� FDUFKDULDV�� DQG� WKH� VKRUWILQ� PDNR�� ,VXUXV� R[\�
ULQFKXV��ZHUH� EHOLHYHG� WR� EH� FRQVWDQWO\� SUHVHQW� LQ� WKDW
DUHD� �6ROGR�	� -DUGDV��������� /DWHO\�� HYHQ� WKRVH� VSHFLHV
WKDW�ZHUH�FRQVLGHUHG�DV�PRVW�DEXQGDQW��VXFK�DV�WKH�EOXH
VKDUN�� 3ULRQDFH� JODXFD�� DUH� VKRZLQJ� FRQVLGHUDEOH� GH�
FOLQH�LQ�FDWFKHV�DQG�VLJKWLQJ��$OWKRXJK� WKHUH�DUH�QR�GL�
UHFW�VKDUN�ILVKHULHV�LQ�WKH�(DVWHUQ�$GULDWLF��H[FHSW�ILVKLQJ
RI�YDULRXV�VPDOO�GHPHUVDO�FKRQGULFKWK\DQV�ZLWK�JLOOQHWV
�&HWLQLß�	�6ROGR���������PDQ\�RI�WKH�VKDUN�VSHFLHV�ZHUH
FDXJKW�DV�E\FDWFK�E\�ORQJOLQHV��GULIWQHWV�DQG�RWKHU� ILVK�
LQJ�JHDU�XVHG�LQ�WXQD��VPDOO�SHODJLF�ILVK�DQG�VZRUG�ILVK�
HULHV�� +HQFH�� VPDOOHU� VKDUN� VSHFLHV� DUH� DOVR� RIWHQ� E\�
FDWFK� RI� WUDZOV�� &RPSDULVRQ� RI� FDWFKHV� RI� FKRQGULFK�
WK\DQ�ILVKHV�FDXJKW�E\�UHVHDUFK� WUDZOV� LQ���������ZLWK
WKH� GDWD� IURP� �0(',76�� SURJUDP� LQ� �������� VKRZV
FRQVLGHUDEOH� GHFOLQH� LQ� DEXQGDQFH� RI� ��� VSHFLHV� RI
FKRQGULFKWK\DQV�� DV� ZHOO� DV� PDMRU� UHGXFWLRQV� RI� WKHLU
GLVWULEXWLRQ�� )RU� H[DPSOH�� WKH� WKRUQEDFN� UD\��5DMD� FOD�
YDWD�� KDV� JRQH� IURP� KLJK� DEXQGDQFH� DQG� ZLGHVSUHDG
GLVWULEXWLRQ� WKURXJKRXW� WKH� $GULDWLF� 6HD� WR� EHLQJ� UH�
VWULFWHG� WR� D� VPDOO� DUHD� ZLWK� ORZ� DEXQGDQFH� �6ROGR�
�������7KHUHIRUH��WKHUH�LV�D�JHQHUDO�DJUHHPHQW�WKDW�PRUH
LQYHVWLJDWLRQV�DUH�QHFHVVDU\�WR�NQRZ�SRSXODWLRQ�VWDWXV�RI
DOO� VKDUN� VSHFLHV�� DQG� HVSHFLDOO\� WKH� ODUJH� VSHFLHV� WKDW
DUH�PDLQO\�FRVPRSROLWDQ��PLJUDWRU\�VSHFLHV��WKH�VWDWXV�RI
ZKLFK�LV�WKHUHIRUH�KDUGHU�WR�DVVHVV�

0$7(5,$/�$1'�0(7+2'6

7KH�H[SHGLWLRQ�ZDV�FRQGXFWHG�LQ�WKH�DUHD�RI� -DEXND
3LW��%OLWYHQLFD�DUHD���)LJ������ZKLFK�LV�SUREDEO\�WKH�PRVW
LPSRUWDQW�ILVKLQJ�DUHD�LQ�WKH�$GULDWLF��+HQFH��WKLV�LV�DOVR
WKH� DUHD� RI� PRVW� LQWHQVLYH� ELJ� JDPH� ILVKLQJ�� WDUJHWLQJ
EOXHILQ� WXQD��7KXQQXV� WK\QQXV��DOEDFRUH� WXQD��7KXQQXV
DODOXQJD�� VZRUGILVK��;LSKLDV�JODGLXV��DPEHUMDFN��6HULROD
GXPHULOL�� GRUDGR�� &RU\SKDHQD� KLSSXUXV� DQG� VKDUNV�
PDLQO\�EOXH�VKDUN�DQG�WKUHVKHU�VKDUN��$ORSLDV�YXOSLQXV�
$OWKRXJK� UHSRUWV� IURP� ELJ� JDPH� ILVKLQJ� LQGLFDWHG� WKDW
EHVW�VHDVRQ� IRU�VKDUN�HQFRXQWHULQJ� LV�HQG�RI�0D\���EH�
JLQQLQJ� RI� -XQH� WKDW� LV� DOVR� D� VHDVRQ�ZLWK� EDG�ZHDWKHU
FRQGLWLRQV� RQ� WKH� VHD�� 7KHUHIRUH�� LQ� RUGHU� WR� PDLQWDLQ
GD\�E\�GD\� FKXPPLQJ� LW� ZDV� GHFLGHG� WR� FRQGXFW� WKH

H[SHGLWLRQ�LQ�SHULRG�-XO\������$XJXVW����������ZLWK�WKH
FDOPHVW�GD\V�DW�VHD�LQ� WKH�DUHD�� ,W�ZDV�SODQQHG� WR�KDYH
��������KRXUV�RI�FKXPPLQJ�DW�VL[�GLIIHUHQW� VLWHV��/DWHU
RQ��WKH�DUHD�RI�.RUQDWL���'XJL�RWRN�ZDV�DGGHG��VLQFH�WKH
DXWKRUV� KDG� UHFHLYHG� UHSRUWV� E\� VHYHUDO� ILVKHUPHQ� WKDW
WKLV�DUHD�LV�D�SRVVLEOH�SXSSLQJ�DUHD�IRU�EOXH�VKDUNV�

7ZR�ERDWV�ZHUH�XVHG��%DUDFXGD��DV�PDLQ�YHVVHO��KDG
VL[�EHUWKV�DQG����P�LQ�OHQJWK�DQG�VXSSRUWHG�E\�WKH����
P�/XFLD��ZLWK�WKUHH�EHUWKV�

7KH� H[SHGLWLRQ� XVHG� YDULRXV� FKXP� WHFKQLTXHV� ZLWK
FKXP� VWDWLRQV� VXQN� WR� YDULRXV� GHSWKV�� LQFOXGLQJ� EHORZ
WKH� WKHUPRFOLQH��+RRNV�ZHUH� XVHG� KRSLQJ� IRU� FDSWXUHV
DQG�WDJJLQJ��7KHVH�ZHUH�DOVR�GHSOR\HG�DW�YDULRXV�GHSWKV
ZLWK� YDULRXV� GLIIHUHQW� EDLWV�� )RU� FKXPPLQJ�� VDUGLQHV
ZHUH� WKH�PDLQ� PDWHULDO� XVHG�� 7ZR� EOXH� ILQ� WXQD� ZHUH
FDXJKW� E\� ERDW� VNLSSHUV�� DQG� WXQD� EORRG�� KHDGV�� WDLOV
DQG� JXWV� ZHUH� DOVR� XVHG� DV� FKXP�� 5LFKDUG� 3HLUFH� DQG
&UDLJ� )HUUHLUD� HDFK� OHG� D� WHDP� RI� IRXU� YROXQWHHUV� DQG
DOWHUQDWHG� ZRUNLQJ� ��� KRXU� VKLIWV�� 7ZR� SDLUV� HDFK
ZRUNHG���KRXU�ZDWFKHV�IURP���������������DQG�WKHQ��
KRXU� ZDWFKHV� WKURXJK� WKH� QLJKW�� 'XULQJ� GDUNQHVV�� WKH
DUHD� DVWHUQ� RI� WKH�PDLQ� ERDW� ZDV� LOOXPLQDWHG��2YHUDOO�
WKHUH� ZHUH� �� H[SHGLWLRQ� OHDGHUV� DQG� ��� YROXQWHHU� UH�
VHDUFKHUV�

,Q�FDVH�D�JUHDW�ZKLWH�VKDUN�ZDV�WR�EH�HQFRXQWHUHG��D
3RS�RII�$UFKLYDO� 7DJ� VHW� IRU� ��� GD\V�ZRXOG� KDYH� EHHQ
GHSOR\HG��)XUWKHUPRUH��WLVVXH�VDPSOHV�ZHUH�WR�EH�WDNHQ
IURP� DQ\� ZKLWH� VKDUNV�� SRUEHDJOHV�� VKRUWILQ� PDNRV� RU
WKUHVKHUV� HQFRXQWHUHG�DQG� UHWXUQ� WDJV�ZHUH� WR�EH� ILWWHG
WR�DV�PDQ\�VSHFLPHQV�DV�SRVVLEOH��7KH�PDLQ�YHVVHO�ZDV
HTXLSSHG�ZLWK�VKDUN�VWHHO�FDJH�LQ�RUGHU�WR�DOORZ�XQGHU�
ZDWHU� UHFRUGLQJ� LQ� FDVH� D� ZKLWH� VKDUN� ZDV� WR� EH� HQ�
FRXQWHUHG�

)LJ�� ��� ,QYHVWLJDWHG� DUHD� RI� WKH� -DEXND� 3LW� �%OLWYHQLFD
DUHD��
6O�����5D]LVNRYDQL�SUHGHO�NRWOLQH� -DEXND� �REPRàMH�%OLW�
YHQLFH��
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2I� WKH�SUHYLRXVO\�SODQQHG���������KRXUV�RI�FKXP�
PLQJ�� D� WRWDO� RI� ������ KRXUV�ZDV� DFKLHYHG�� (LJKW� FRP�
SOHWH� ��� KRXU� SHULRGV�ZHUH� FKXPPHG�ZLWK� HOHYHQ� IXU�
WKHU� GD\V� RI� FKXPPLQJ� DFWLYLW\� EHWZHHQ� ���� DQG� ��
KRXUV�

5HVXOWV�RI�WKH�FKXPPLQJ�ZHUH�DV�IROORZV�
� QLQH�����EOXH�VKDUNV��3ULRQDFH�JODXFD��ZHUH�FDXJKW

DQG�UHOHDVHG�RU�VLJKWHG�URXQG�ERDWV�
� VHYHUDO� �DW� OHDVW� ���� HDJOH� UD\V��0\OLREDWLV� DTXLOD�

ZHUH�VHHQ�
� IRXU� ���� FRQILUPHG� LQFLGHQWV� �VSHFLHV� XQNQRZQ�� RI

DWWDFNV� RQ� EDLW� EDJV� DQG� FKXP� VWDWLRQV� ZHUH� UHFRUGHG
�7DE�����

,Q�DGGLWLRQ�WR�WKH�H[SHGLWLRQ�UHVXOWV�� LW� LV�SRVVLEOH�WR
DGG�FUHGLEOH�UHSRUWV�RI�D�IXUWKHU�VHYHQ�����UHFRUGV�RI�EOXH
VKDUNV��3�� JODXFD�� WKDW�ZHUH�FDXJKW� RU� VHHQ�DQG� LGHQWL�
ILHG�E\�RWKHU�DQJOLQJ�ERDWV�RSHUDWLQJ�LQ�QHDU�DUHD�

7KXV�� WKH� H[SHGLWLRQ¤V� ������ KRXUV� FKXPPLQJ� SUR�
GXFHG� RQO\� QLQH� UHFRUGV� RI� EOXH� VKDUNV�� ,I� WKH� �� EOXH
VKDUNV� LGHQWLILHG� E\� DQJOLQJ� ERDWV� DUH� DGGHG�� WKH� WRWDO
QXPEHU� RI� REVHUYHG� EOXH� VKDUNV� LV� ��� ZLWK� WKH� WRWDO
FKXPPLQJ�WLPH�LQFUHDVLQJ�WR�VRPHWKLQJ�RYHU�����KRXUV�
,PSRUWDQW�GDWD�ZDV�DOVR�FROOHFWHG�IURP�WKH�'XJL�RWRN��
.RUQDWL�DUHD��ZKLFK�ZDV�FRQVLGHUHG�DV�SRWHQWLDO�SXSSLQJ
DUHD�RI�EOXH�VKDUN��1LQH�KRXUV�DQG� ILIW\�PLQXWHV�FKXP�
PLQJ�ZDV� GRQH� LQ� WKLV� DUHD� IURP� WZR�ERDWV� FRYHULQJ� D
GULIWHG� DUHD� RI� ���� 10�� 7KH� RQO\� VSHFLPHQ� LGHQWLILHG
ZDV�D�����PHWUH�EOXH�VKDUN�IHPDOH�SXS�WKDW�ZDV�WDJJHG
DQG�UHOHDVHG��$OWKRXJK�WKH�UHFRUG�RI�RQO\�RQH�VSHFLPHQ
LV�QRW�D�FRQFOXVLYH�SURRI�RI�D�SXSSLQJ�JURXQG��JLYHQ�WKDW
WKH�RQO\� VSHFLPHQ�HQFRXQWHUHG�ZDV� D� SXS�� WKH� LQGLFD�
WLRQ� LV� WKDW� WKH�UHSRUWV�FRQVLGHULQJ� WKLV�DUHD�DV�SXSSLQJ
JURXQG� RI� EOXH� VKDUN� DUH� SUREDEO\� FRUUHFW�� EXW� QHHG
PRUH� WKRURXJK� LQYHVWLJDWLRQ� IRU� VXSSRUW� RI� VXFK� SUH�
VXPSWLRQ�

2YHUDOO� UHVXOW� RI� WKLV� H[SHGLWLRQ� LV� WKDW� RXW� RI� ��
VKDUN�VSHFLHV�LQKDELWLQJ�WKH�$GULDWLF��/LSHM�HW�DO���������
WKHUH�ZHUH�RQO\����FRQILUPHG� UHFRUGV�RI�RQO\�RQH�VSH�
FLHV�� WKH�EOXH� VKDUN�� LQ�PRUH� WKDQ�����KRXUV� RI� FKXP�
PLQJ�DW���GLIIHUHQW�VLWHV��ZKLFK�LV�D�WUXO\�DODUPLQJ�UHVXOW�

5HJDUGLQJ� WKH� JUHDW� ZKLWH� VKDUN�� WKHVH� UHVXOWV� ZHUH
SUREDEO\�H[SHFWHG��DV� 6ROGR�	� -DUGDV� ������� VXJJHVWHG
WKDW�DSSDUHQW�ODFN�RI�UHFRUGV�RI�JUHDW�ZKLWH�VKDUN��VLQFH
������ZDV� UHODWHG� WR� WKH�GHFOLQH�RI� WXQD�DEXQGDQFH� LQ
FRDVWDO�ZDWHUV�RI� WKH�(DVWHUQ�$GULDWLF��$EVHQFH�RI� JUHDW
PDULQH�PDPPDOV�LQ�WKH�(DVWHUQ�$GULDWLF�SODFHG�WXQDV�DV
D� PD\RU� SUH\� IRU� WKH� JUHDW� ZKLWH� VKDUN�� 6DPH� DXWKRUV
DOVR�SUHVXPHG�WKDW�DQ\�IXWXUH�UHFRUGV�RI�WKH�JUHDW�ZKLWH
VKDUN� LQ� WKH�(DVWHUQ�$GULDWLF�ZRXOG� SUREDEO\� EH� LQ� WKH
RSHQ�$GULDWLF�DQG� UHODWHG� WR� WXQD��$�QHZ�UHFRUG� LQ� WKH

VXPPHU� RI� ����� FRQILUPHG� VXFK� WKHRU\� DV� D� IHPDOH
VKDUN�ZDV�FDXJKW�LQ�WXQD�SXUVH�VHLQH����10�VRXWKZHVW
RIIVKRUH� WKH� LVODQG� RI� -DEXND� �6ROGR� 	� 'XOáLß�� ������
'DWD�RQ�VKRUWILQ�PDNR�KDYH�VKRZQ�HYHQ�VHYHUHU�GHFOLQH
RI� WKLV� VSHFLHV� LQ� WKH�(DVWHUQ�$GULDWLF��7KLV� VSHFLHV�ZDV
FRQVLGHUHG� DV� YHU\� FRPPRQ� LQ� WKH� (DVWHUQ� $GULDWLF� DW
WKH�HQG�RI�WKH���WK�FHQWXU\��DV����UHFRUGV�ZHUH�UHSRUWHG
LQ�WKDW�SHULRG��'XULQJ�WKH���WK�FHQWXU\��RQO\���QHZ�UHF�
RUGV�ZHUH�UHSRUWHG��DQG�VLQFH������WKHUH�KDYH�EHHQ�QR
PRUH� UHFRUGV� RI� WKLV� VSHFLHV� LQ� WKH� (DVWHUQ� $GULDWLF
�6ROGR�	�-DUGDV���������$OWKRXJK�WKH�VDPH�DXWKRUV�LQGL�
FDWHG� WKDW� WKH� VKRUWILQ� PDNR� SUREDEO\� VWLOO� RFFXUV� LQ
RSHQ�ZDWHUV�RI�WKH�$GULDWLF��ZKHUH�LW�FDQ�EH��EHFDXVH�RI
LWV�VL]H�DQG�VKDSH��PLVLGHQWLILHG�E\�ILVKHUPDQ�DV�WKH�EOXH
VKDUN�� RU� VRPH�RWKHU� VKDUN� VSHFLHV�� WKLV� H[SHGLWLRQ� KDV
QRW�IRXQG�DQ\�HYLGHQFH�RI�SUHVHQFH�RI�WKLV�VSHFLHV�LQ�WKH
(DVWHUQ� $GULDWLF� DUHD�� 6LPLODU� FDVH� ZDV� IRU� SRUEHDJOH�
/DPQD� QDVXV��ZKLFK� ODWHVW� DXWKRUV� DOVR� FRQVLGHUHG� DV
SUREDEO\� RFFXUULQJ� LQ� WKH� $GULDWLF¤V� RSHQ� ZDWHUV�� EXW
XQIRUWXQDWHO\�QR� UHFRUGV�RI� WKLV�VSHFLHV�ZHUH�REWDLQ�E\
WKLV�H[SHGLWLRQ��DOWKRXJK�WKHUH�KDYH�EHHQ�UHFHQW�UHSRUWV
RQ�FDSWXUH�RI�WKLV�VSHFLHV�LQ�VDPH�DUHD�

+RZHYHU��UHJDUGLQJ�WKUHVKHU�VKDUN��D�FRPPRQ�VKDUN
RI� WKH� (DVWHUQ�$GULDWLF�� DQG� EOXH� VKDUN�� WKH�PRVW� FRP�
PRQ�VSHFLHV�RI�ODUJH�VKDUNV�LQ�WKH�$GULDWLF��DV�LQGLFDWHG
E\�6ROGR�	�-DUGDV���������WKHVH�UHVXOWV�FOHDUO\�SRLQW�RXW
WKDW� WKHLU� FRPPRQ� VSHFLHV� VWDWXV� LV� QR� ORQJHU� YDOLG�� DV
WKHLU�SRSXODWLRQV�DUH�SUREDEO\�PRUH�GHSOHWHG� WKDQ�SUH�
YLRXVO\�WKRXJKW�

5HVXOWV�RI� WKLV�H[SHGLWLRQ�KDYH� WR�EH�XVHG�DV�SDUW�RI
HIIRUWV� WR�HVWDEOLVK�SURWHFWLRQ� IRU� VRPH�VSHFLHV�DQG�VXV�
WDLQDEOH�ILVKHULHV�PDQDJHPHQW�SODQV�IRU�WKH�$GULDWLF�6HD�
7KHUHIRUH�� LW� LV� RI� JUHDW� LPSRUWDQFH� WR� LGHQWLI\� FULWLFDO
KDELWDWV�� QDPHO\� PDWLQJ� DUHDV�� VSDZQLQJ� DQG� QXUVHU\
JURXQGV� RI� DOO� VKDUN� VSHFLHV�� HVSHFLDOO\� ODUJH�� LQ� WKH
$GULDWLF��0DQDJHPHQW�SURJUDPV�VKRXOG�EH�GHYHORSHG�LQ
WKH�ZD\� WKDW�ZRXOG�HQVXUH�SUHFLVH� ILVKHULHV� VWDWLVWLFV� RI
FDWFKHV�DQG�ODQGLQJV�E\�VSHFLHV�

)XUWKHUPRUH�� IRU� ODUJH�PLJUDWRU\� VSHFLHV� LW� LV� RI� HV�
VHQWLDO� LPSRUWDQFH� WKDW� VKDUN� PDQDJHPHQW� SURJUDPV
VKRXOG� EH� GHYHORSHG� LQ� WKH� HQWLUH� 0HGLWHUUDQHDQ�� IRO�
ORZHG� E\� ORFDO� RQHV� �$GULDWLF��� 7KHVH� SURJUDPV� VKRXOG
UHVSHFW� WKH� SULQFLSOHV� RI� VXVWDLQDELOLW\�� SUHFDXWLRQDU\
SULQFLSOH� DQG� FRQVHUYDWLRQ�PHDVXUHV� DV� GHILQHG� LQ� WKH
)$2�&RGH�RI�&RQGXFW� IRU�5HVSRQVLEOH� )LVKHULHV�DQG� LQ
WKH�,QWHUQDWLRQDO�3ODQ�RI�$FWLRQ�IRU�WKH�&RQVHUYDWLRQ�DQG
0DQDJHPHQW�RI�6KDUNV�

+RSHIXOO\�� VXFK� DSSURDFK�� ZKLFK� VKRXOG� EH� YHU\
IDVW��ZLOO� HQVXUH� FRQVHUYDWLRQ� RI� VKDUN� SRSXODWLRQV� DQG
ELRGLYHUVLW\�RI�PDULQH�HFRV\VWHP�RI�WKH�$GULDWLF��DV�ZHOO
DV�LQ�WKH�0HGLWHUUDQHDQ�6HD�
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7DE�����5HFRUGV�RI�VKDUN�RFFXUUHQFHV�REWDLQHG�E\�FKXPPLQJ�LQ�WKH�SHULRG�IURP�-XO\����WR�$XJXVW����������LQ�WKH
DUHDV�RI�-DEXND�3LW�DQG�.RUQDWL�DUFKLSHODJR��HDVWHUQ�$GULDWLF��
7DE�����=DSLVL�R�SRMDYOMDQMX�PRUVNLK�SVRY�QD�SRGODJL�SULYDEOMDQMD�]�GHOL�UD]NRVDQLK�ULE�Y�REGREMX�RG�����MXOLMD�GR���
DYJXVWD������QD�REPRàMX�NRWOLQH�-DEXND�LQ�.RUQDWRY��Y]KRGQL�-DGUDQ��

'DWH /RFDWLRQ 'HSWK��P� &KXPPHG�KUV� 6SHFLHV &RPPHQWV

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� � � %DG�ZHDWKHU�IRUFHG�WR�UXQ�IRU
VKHOWHU

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� � SUREDEOH�VKDUNV &KXP�VWDWLRQ�OHIW�DW�VHD�RYHUQLJKW�
(YLGHQFH�RI�DWWDFN��'HHS�FKXP
VWDWLRQ�DWWDFNHG�DW������KRXUV�
%DJ�ULSSHG�RSHQ�

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� �� � �

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� �� $0��WXQD�DVWHUQ
LQ�FKXP�VOLFN�

7KH�PDULQH�HQYLURQPHQW�DURXQG
WKH�ERDWV�VWDUWLQJ�WR�FKDQJH�VLJQLIL�
FDQWO\�ZLWK�ODUJH�QXPEHUV�RI�YDUL�
RXV�ILVK�HYHU�SUHVHQW�

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� �� 30��EOXH�ILQ
WXQD�VWULNH�����
NJ�ILVK

-XVW�DIWHU�WXQD�VWULNH�DV�WKH����P
FKXP�VWDWLRQ�ZDV�EHLQJ�UHWULHYHG
WKH�OLQH�ZDV�FXW�DQG�ZH�ORVW�LW�
7XQD��RU�VKDUN�FKDVLQJ�WXQD"

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� �� � �

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� �� UD\V (DJOH�UD\V�UHJXODUO\�LQ�FKXPPHG
DUHD�

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� �� UD\V �

���-XO ���10�IURP�VKRUH�
HGJH�RI�-DEXND�SLW
��R1����R(

��� �� WXQD�EUHDNLQJ
VXUIDFH��UD\V�

:H�VHW�����KRRNV�RQ�D�ERWWRP
ORQJOLQH�DW�����P�LQ�WKH�FKXPPHG
DUHD����VPDOO�(XURSHDQ�FRQJHUV��
QRWKLQJ�HOVH�

���-XO ��10�6:�RI�%OLWYHQLFD
OLJKWKRXVH

��� ���� EOXH�VKDUN 1HZ�ORFDWLRQ�FRQVLGHUDEO\�ODUJHU
QXPEHUV�RI�EDLW�ILVK�LPPHGLDWHO\
SUHVHQW�������KRXUV�RXU�VKXWWOH
ERDW�ILVKLQJ�QHDU�RXU�VOLFN�FDXJKW
DQG�UHOHDVHG�D�����P�MXYHQLOH�EOXH
VKDUN�

���-XO 'ULIWLQJ�6:�%OLWYHQLFD
DSSUR[���10

��� �� EOXH�VKDUN�
VHYHUDO�VPDOO
UD\

�����KUV�D�������P�VKDUN�VZDP
WKURXJK�WKH�IORRGOLW�DUHD�DVWHUQ�RI
%DUDFXGD

���-XO 'ULIWLQJ�6:�%OLWYHQLFD
DSSUR[���10

��� �� IHPDOH�EOXH
VKDUN�����P

6SHFLPHQ�FDXJKW�WR�WDJ��OLS
KRRNHG�RQ�D�PRQRILODPHQW�OHDGHU�
ELW�WKURXJK�DQG�ORVW��:URQJ�OHDGHU
ILWWHG�

���-XO /RFDWLRQ������10�6:
%OLWYHQLFD

���
�

UHSRUW�RI�D����
NJ�EOXH�VKDUN
FDXJKW�����10
6:�%OLWYHQLFD

/RFDWLRQ�DQG�VL]H�HVWLPDWH�DV
UHSRUWHG�WR�XV�
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���-XO 'ULIWLQJ�������10�6:
%OLWYHQLFD

��� � � �

���-XO 'ULIWLQJ�����10�6:
%OLWYHQLFD

��� �� UD\V �

���-XO 'ULIWLQJ�����10�6:
%OLWYHQLFD

������� �� EOXH�VKDUN�����
KRXUV

������P�VSHFLPHQ�VZLPPLQJ�LQ
FKXPPHG�DUHD�DVWHUQ�RI�%DUDFXGD�

���-XO 'ULIWLQJ�����10�6:
%OLWYHQLFD

������� �� EOXH�VKDUN�����
KRXUV

6HFRQG�VSHFLPHQ�������P�KRRNHG
WR�WDJ�
%LW�WKURXJK�OLQH�ORVW�

���-XO 'ULIWLQJ�����10�6:
%OLWYHQLFD

������� �� EOXH�VKDUN����
KRXUV

6PDOO�VKDUN�������P�VZLPPLQJ
HDVWHUQ�RI�%DUDFXGD�

���-XO 'ULIWLQJ�����10�6:
%OLWYHQLFD

������� �� ��[�EOXH�VKDUNV
FDXJKW�DQG�UH�
OHDVHG�E\�RXU
VKXWWOH�ERDW�
���������
KRXUV�
6L]HV�HVW����DQG
����P

��10�QRUWK�RI�RXU�SRVLWLRQ��6H[HV
XQNQRZQ�

��$XJ 6DPH�JHQHUDO�DUHD�
GULIWLQJ

��� �� ��[�EOXH�VKDUNV
FDXJKW�DQG
UHOHDVHG�
XQWDJJHG�E\
%DUDFXGD
VNLSSHU

��P�DQG�����P��RQH�PDOH�DQG�RQH
IHPDOH�

��$XJ 6DPH�JHQHUDO�DUHD�
GULIWLQJ

��� �� � �

��$XJ ����10�VRXWK�RI
-DEXND

��� ��� � 6HYHUH�ZHDWKHU�IRUFHG�WR�VWRS
FKXPPLQJ�DIWHU�RQO\�����K�DQG
UXQ�IRU�VKHOWHU�

��$XJ � � � � 'XH�WR�VWRUP�ZDUQLQJV�VWHDPHG
EDFN�WR�PDLQODQG�IURP�9LV�

����$XJ � � � � ,Q�SRUW�ZDLWLQJ�IRU�FOHDU�ZHDWKHU�
��$XJ ��R�����
1�

��R�����
(�MXQFWLRQ
'XJL�2WRN�DQG�.RUQDWL�
GULIW�FKXPPLQJ

�� � � :H�GULIW�����10����[�EOXH�VKDUNV
VHHQ�LQ�WKLV�ORFDWLRQ�\HVWHUGD\��
QRQH�WRGD\�

��$XJ ��R�����
1�
��R�����
(�GULIW
FKXPPLQJ�ZRUNLQJ
VRXWK�RI�WKH�GD\�EHIRUH
SRVLWLRQ

�� �����PLQ IHPDOH�EOXH
VKDUN�SXS������
KRXUV��%DUDFXGD

7ZR�ERDWV�FKXPPLQJ�VHSDUDWHO\
GULIWHG�����10��6KDUN�RI�����P
WDJJHG�DQG�UHOHDVHG�

��$XJ ��R�����
1�
��R�����
(

!���� �� EOXH�VKDUN�����
KRXUV

����P�VSHFLPHQ�VZDP�URXQG�/XFLD
IRU�������PLQ�

$&.12:/('*(0(176

5LFKDUG� 3HLUFH� DQG� &UDLJ� )HUUHLUD�� WKH� H[SHGLWLRQ
OHDGHUV�DQG�RUJDQLVHUV��ZRXOG�OLNH�WR�WKDQN�WKH�IROORZLQJ
IRU� WKHLU� KHOS� DQG� DGYLFH�� -DFTXHOLQH� 3HLUFH�� *HRUJH
%ODQLFK�� %RULV� -H]LQD��'HQLV� .ODULQ��*HUQRW� )UDVH�� -RUJ�

'LHWHU�+DVVHOKRUVW��DQG�WKH�YROXQWHHU�UHVHDUFKHUV���0DUN
%RRWKPDQ�� 6WHYH� %ULJJ�� $QG\� &XUULH�� 9DQHVVD� (YDQV�
0DUN� )OLJKW�� *DU\� *DUGQHU�� 7RP� +LUG�� 1DRPL� -XOLDQ�
:HQG\� 0DXFKOLQH�� 6WXDUW� 1LFKROOV�� %RE� 3HQQLQJWRQ�
6DQMD�3HWHUND��$QG\�6ZHHQH\�DQG�&ODLUH�:DWWHUVRQ�
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35(8à(9$1-(�3238/$&,-�0256.,+�3629��35,9$%/-(1,+�=�'(/,�5,%�
9�9=+2'1(0�-$'5$18

$OHQ�62/'2
,QÊWLWXW�]D�RFHDQRJUDILMR�LQ�ULELÊWYR��+5�������6SOLW��3�2��%2;������+UYDÊND

(�PDLO��VROGR#L]RU�KU

5LFKDUG�3(,5&(
5LFKDUG�3HLUFH�6KDUN�&RQVHUYDWLRQ��'XOYHUWRQ�+RXVH����&URRNOHWV��%XGH��&RUQZDOO��(;����1(��8QLWHG�.LQJGRP

329=(7(.

*ODYQL�QDPHQ�HNVSHGLFLMH�� NL� MR� MH�PHG����� MXOLMHP� LQ����DYJXVWRP������Y� VUHGQMHP�Y]KRGQHP� -DGUDQX�YRGLO
5LFKDUG�3HLUFH�� MH�ELO�GRELWL� NDU�QDMYHß�QRYLK� LQIRUPDFLM�R�SHODJLßQLK�SOHQLOVNLK�PRUVNLK�SVLK�Y� WHP�GHOX� -DGUDQD�
5D]LVNDYH� VR� SRWHNDOH� Y� ÈLUÈHP�SUHGHOX� NRWOLQH� -DEXND� �REPRßMH�%OLWYHQLFH��� =D� SULYDEOMDQMH�PRUVNLK� SVRY� VR� ELOL
XSRUDEOMHQL�GHOL�UD]NRVDQLK�UD]OLßQLK�ULE��0HG����GQHYL��NL�MLK�MH�HNVSHGLFLMD�SUHELOD�QD�PRUMX��VR�ELOL�SVL�SULYDEOMDQL
������ XU�� UH]XOWDW� SD� MH� ELO� WD�� GD� MH� ELOR� ]DEHOHÊHQLK� OH� �� VLQMLK� PRUVNLK� SVRY� 3ULRQDFH� JODXFD�� NDU� MH� L]UHGQR
]DVNUEOMXMRßH��VDM�NDÊH��GD�VR�SRSXODFLMH�PRUVNLK�SVRY�Y�VUHGQMHP�-DGUDQX�ÈH�EROM�]GHVHWNDQH��NRW�MH�ELOR�SULßDNRYDWL�

.OMXÞQH�EHVHGH��PRUVNL�SVL��SULYDEOMDQMH�]�UD]NRVDQLPL�ULEDPL��-DGUDQVNR�PRUMH

5()(5(1&(6

&HWLQLÜ��3��	�$��6ROGR���������6RPH�EDVLF�FKDUDFWHULVWLFV
RI�&URDWLDQ�PDULQH�ILVKHULHV�DQG�LWV�OHJDO�UHJXODWLRQ��$FWD
$GULDW������6XSSO����������
/LSHM��/���$��'H�0DGGDOHQD�	�$��6ROGR���������6KDUNV�RI
WKH�$GULDWLF�6HD��.QMLÌQLFD�$QQDOHV�0DMRUD��.RSHU�����
SS�
6ROGR��$����������6WDWXV�RI�FDUWLODJLQRXV�ILVK�LQ�WKH�(DVW�
HUQ�$GULDWLF� �&URDWLD��� 5HSRUW� RI� WKH�PHHWLQJ� RI� H[SHUWV
IRU�WKH�HODERUDWLRQ�RI�DQ�DFWLRQ�SODQ�IRU�WKH�FRQVHUYDWLRQ

RI� 0HGLWHUUDQHDQ� VSHFLHV� RI� FDUWLODJLQRXV� ILVK�
81(3�'(&��0('�:*����������S������
6ROGR��$����������6WDWXV�RI�VKDUNV�LQ�WKH�0HGLWHUUDQHDQ�
$QQDOHV�6HU��+LVW��1DW������������������
6ROGR��$��	�,��-DUGDV���������/DUJH�VKDUNV�LQ�WKH�(DVWHUQ
$GULDWLF�� 3URF�� �WK� (ODVP�� $VVRF�� 0HHW��� /LYRUQR� �,WDO\��
������,&5$0��$53$7�	�6),��S����������
6ROGR�� $�� 	� -�� 'XOÞLÜ� �������� 1HZ� UHFRUG� RI� D� JUHDW
ZKLWH� VKDUN�� &DUFKDURGRQ� FDUFKDULDV� �/DPQLGDH�� IURP
WKH�HDVWHUQ�$GULDWLF�6HD��&\ELXP����������������


