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7HQ�HODVPREUDQFK�VSHFLHV�KDYH�EHHQ� UHFRUGHG� LQ� WKH�%DKLUHW�HO�%LEDQ��D�K\SHUKDOLQH�EUDFNLVK�DUHD� ORFDWHG� LQ
VRXWKHDVWHUQ�7XQLVLD�DQG�DGMRLQHG� WR� WKH�*XOI�RI�*DEHV��)LYH�RI� WKHP��ZKLFK�SHUPDQHQWO\� LQKDELW� WKH� ODJRRQ��DUH
SDUDOLF�VSHFLHV��5DMD�PLUDOHWXV��5��UDGXOD��5KLQREDWRV�UKLQREDWRV��5��FHPLFXOXV�DQG�'DV\DWLV�FKU\VRQRWD��3HUPDQHQW
RFFXUUHQFH�RI�WKH�UHJXODU�PLJUDWRU\�VSHFLHV�6F\OLRUKLQXV�FDQLFXOD�DQG�7RUSHGR�WRUSHGR�UHTXLUHV�IXUWKHU�FRQILUPDWLRQ�
2WKHU�UHFRUGV�DUH�SUREDEO\�GXH�WR�IRUWXLWRXV�HYHQWV��7KH\�FRQFHUQ�3ULRQDFH�JODXFD��6SKU\UQD�]\JDHQD�DQG�5DMD�FOD�
YDWD��ZKLFK�DUH�VWULFWO\�WKDODVVLF�VSHFLHV�

.H\�ZRUGV��(ODVPREUDQFKV��GLVWULEXWLRQ��UHSURGXFWLYH�ELRORJ\��%DKLUHW�(O�%LEDQ��7XQLVLD��0HGLWHUUDQHDQ�6HD

63(&,(�',�(/$602%5$1&+,�$�%$+,5(7�(/�%,%$1��781,6,$�0(5,',21$/(�
0(',7(55$1(2�&(175$/(���,1'$*,1(

6,17(6,

/¢DUWLFROR� SUHVHQWD� GLHFL� VSHFLH� GL� HODVPREUDQFKL� ULWURYDWH� D� %DKLUHW� HO� %LEDQ�� DUHD� VDOPDVWUD� LSHUDOLQD� VLWXDWD
QHOOD�7XQLVLD�PHULGLRQDOH�H�FRQILQDQWH�FRQ�LO�*ROIR�GL�*DEHV��&LQTXH�GL�TXHVWH�VSHFLH�DELWDQR�QHOOD�ODJXQD�LQ�PRGR
SHUPDQHQWH��5DMD�PLUDOHWXV��5��UDGXOD��5KLQREDWRV�UKLQREDWRV��5��FHPLFXOXV�H�'DV\DWLV�FKU\VRQRWD��/D�SUHVHQ]D�SHU�
PDQHQWH� GL� 6F\OLRUKLQXV� FDQLFXOD� H� 7RUSHGR� WRUSHGR� ULFKLHGH� XOWHULRUL� FRQIHUPH�� *OL� DOWUL� DYYLVWDPHQWL� QHOO
DUHD
YDQQR�SUREDELOPHQWH�DWWULEXLWL�DG�HYHQWL�IRUWXLWL�

3DUROH�FKLDYH��(ODVPREUDQFKL��GLVWULEX]LRQH��ELRORJLD�GL�ULSURGX]LRQH��%DKLUHW�HO�%LEDQ��7XQLVLD��PDUH�0HGLWHUUDQHR
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,1752'8&7,21

$FFRUGLQJ�WR�&RPSDJQR�	�&RRN������������HODVPR�
EUDQFK� VSHFLHV� �RFFXU� LQ� IUHVK� ZDWHUV� IDU� EH\RQG� WKH
WLGDO� UHDFKHV� RI� ULYHU� PRXWKV��� 7KH\� IXUWKHU� VWDWH� WKDW
�WKHVH�RFFXU� LQ� WURSLFDO�DQG�ZDUP�WHPSHUDWH� ULYHUV�DQG
ODNHV� DQG� DGMDFHQW� LQVKRUH� PDULQH� ZDWHUV� RU� DUH� FRQ�
ILQHG�WR�EUDFNLVK�RU�IUHVK�ZDWHUV��

6FKZDUW]� ������� UHFRUGHG� ��� HODVPREUDQFK� VSHFLHV
RFFXUUHQFHV��IURP�ORZ�VDOLQH�ZDWHUV�RI�QRUWK�&DUROLQD��
7KH� DXWKRU� VWDWHV� WKDW� GDV\DWLGV�� VXFK� DV� WKH� $WODQWLF
VWLQJUD\��'DV\DWLV�VDELQD� �/HVXHXU��������DQG�WKH�EOXQW�
QRVH� VWLQJUD\��'�� VD\L� �/HVXHXU�� ������� IUHTXHQW� ORZHU
VDOLQH�WR�IUHVKZDWHU�GXULQJ�WKH�VXPPHU�

7R� RXU� NQRZOHGJH�� IUHVKZDWHU� HODVPREUDQFKV� KDYH
QRW�EHHQ�UHFRUGHG�LQ�WKH�ULYHUV�DQG�RU�ODNHV�RI�WKH�0HGL�
WHUUDQHDQ� FRXQWULHV��+RZHYHU�� LQ� $OJHULD��'LHX]HLGH� HW
DO�� ������� UHSRUWHG� WKDW� VRPH� VSHFLHV� RI� WKH� JHQXV�'D�
V\DWLV� HQWHUHG� IUHVKZDWHU�RI� FRDVWDO� ULYHUV� DW� WKH� WLPH�RI
SDUWXULWLRQ�� ,Q�7XQLVLD��ZH�REVHUYHG�QXPHURXV�SUHJQDQW
IHPDOHV� RI� FRPPRQ� VWLQJUD\�� '�� SDVWLQDFD� �/LQQDHXV�
������FDUU\LQJ�QHDU�WHUP�HPEU\RV��ZKLFK�ZHUH�FDSWXUHG
E\� JLOO� QHWV� LQ� WKH� HVWXDU\� RI� WKH� 5LYHU�0LOLDQH�� ��� NP
VRXWK�7XQLV��7KHVH�REVHUYDWLRQV�DUH�SUREDEO\�GXH� WR� WKH

)LJ�����0DS�RI�7XQLVLD�VKRZLQJ�WKH�%DKLUHW�HO�%LEDQ�
6O�����=HPOMHYLG�7XQL]LMH�]�YULVDQR�ODJXQR�%DKLUHW�HO�%L�
EDQ�

IDFW�WKDW�IHPDOH�HODVPREUDQFK�VSHFLHV�PRYH�FORVH�WR�WKH
FRDVWDO�VKRUH�WR�OD\�HJJV�RU�WR�H[SHO�WKHLU�QHRQDWHV��7KH\
PLJUDWH� LQWR� VSHFLILF� SODFHV� FDOOHG� QXUVHULHV�� ZKHUH
\RXQJ�VSHFLPHQV�FDQ�ILQG�VXIILFLHQW�IRRG�WR�GHYHORS�DQG
DYRLG�LQWUDVSHFLILF�DQG�RU� LQWHUVSHFLILF�FRPSHWLWLRQ�SUHV�
VXUH� DQG� FDQQLEDOLVP� �0XQaR]�&KDSXOL�� ������ &DVWUR�
������&RPSDJQR�	�&RRN�� ������ 6FKZDUW]�� ������� 7KH
IDXQLVWLF� OLVWV� FRQFHUQLQJ�0HGLWHUUDQHDQ� ODJRRQV� UDUHO\
UHSRUW� HODVPREUDQFK�FDWFKHV� LQ� WKHVH� DUHDV��7KHVH� FDS�
WXUHV�DUH�JHQHUDOO\�FRQVLGHUHG� WR�EH�RFFDVLRQDO�E\�3DULV
	� 4XLJQDUG� ������� DQG� 4XLJQDUG� 	� =DRXDOL� ������
�������6RPH�VSHFLHV�DUH�JHQHUDOO\�IRXQG�LQ� ODJRRQV�DV�D
UHVXOW� WR� XQIDYRXUDEOH� ZHDWKHU� FRQGLWLRQV�� 6RPHWLPHV�
WKH\�DUH�WKURZQ�LQWR�WKH�ODJRRQV�E\�ILVKHUPHQ�ZKHQ�WKH\
ODQG�HODVPREUDQFKV�FDXJKW� LQ�FORVH�PDULQH�DUHDV��2QO\
WZR� VSHFLHV�DUH�FLWHG�� WKH� VPDOOVSRWWHG�FDWVKDUN��6F\OLR�
UKLQXV�FDQLFXOD� �/LQQDHXV���������DQG� WKH�PDUEOHG�HOHF�
WULF�UD\��7RUSHGR�PDUPRUDWD�5LVVR�������

,Q� 7XQLVLD�� =DRXDOL� ������� QRWHG� D� WRWDO� DEVHQFH� RI
HODVPREUDQFKV� LQ� WKH� /DJRRQ� RI� 7XQLV� �QRUWKHUQ� 7XQL�
VLD���%\�FRQWUDVW��=DRXDOL� ������� UHSRUWHG� WKUHH�HODVPR�
EUDQFK�VSHFLHV�DW�OHDVW�LQ�WKH�%DKLUHW�HO�%LEDQ��VRXWKHUQ
7XQLVLD���5DMD� VS��� WKH� EODFNFKLQ� JXLWDUILVK��5KLQREDWRV
FHPLFXOXV� �*HRIIUR\� 6DLQW�+LODLUH�� ������ DQG� WKH� FRP�
PRQ� JXLWDUILVK��5�� UKLQREDWRV� �/LQQDHXV�� ������� )XUWKHU
LQYHVWLJDWLRQV� FRQGXFWHG� LQ� WKLV� DUHD�� DQG� REVHUYDWLRQV
PDGH� DW� 7XQLV� ILVKPDUNHW�� DORQJ� ZLWK� LQIRUPDWLRQ� SUR�
YLGHG�E\�ILVKHUPHQ�DOORZ�XV�WR�FRPSOHWH�WKHVH�SUHYLRXV
SDSHUV�DQG�WR�FRQFOXGH�WKDW�D�ODUJHU�QXPEHU�RI�HODVPR�
EUDQFK� VSHFLHV� RFFXU� LQ� WKH� %DKLUHW� HO� %LEDQ� WKDQ� KDV
SUHYLRXVO\�EHHQ�UHSRUWHG�

0$7(5,$/�$1'�0(7+2'6

7KH�%DKLUHW�HO�%LEDQ�LV�ORFDWHG�LQ�VRXWKHDVWHUQ�7XQL�
VLD�DQG�DGMRLQV�WKH�*XOI�RI�*DEHV��)LJ������ ,W�DSSHDUV�DV
DQ�HORQJDWHG�HOOLSVH�ZLWK�LWV�PDMRU�D[LV�GLUHFWHG�:1:�
(6(� �)LJ�� ���� ,WV� VXUIDFH� DUHD� FRYHUV� ���� NP�� DSSUR[L�
PDWHO\�� ,WV� YROXPH� UHDFKHV� ����� NP�� DW� ORZ� WLGH�� ,WV
PD[LPXP�GHSWK�H[FHHGV���P�LQ� WKH�PLGGOH�SDUW�RI� WKH
EDVLQ� �0HGKLRXE� 	� 3HUWKXLVRW�� ������ 'HQL]RW� HW� DO��
������ *XpORUJHW� HW� DO��� ������ 0HGKLRXE� HW� DO��� �����
3HUWKXLVRW�	�*XpORUJHW��������

$� QDUURZ� EHOW� RI� ���NP� ORQJ� ODQG� UHPDLQV� EHWZHHQ
WKH�*XOI�RI�*DEHV�DQG� WKH�%DKLUHW�HO�%LEDQ� �)LJ������7KLV
EHOW�LV�EURNHQ�LQ�LWV�PLG�SDUW�DQG�IRUPV�WKH�LVOHWV�RI�(O�%L�
EDQ�DQG�WZR��VOREV���VORSH�LQ�$UDELF���WR�WKH�HDVW�WKH��VORE
HFK�FKHUJXL��DQG�WR�WKH�ZHVW�WKH��VORE�HO�JKDUEL���7KH�WZR
�VOREV��DUH�QRW�RIIVKRUH�EDUV�EXW�7\UUKHQLDQ�VDQG�KLOOV�WR�
GD\�SDUWLDOO\�VXQNHQ��%HWZHHQ�WKH��VORE�HFK�FKHUJXL��DQG
WKH��VORE�HO�JKDUEL���D�ILVK�WUDS�ZDV�EXLOW��)LJ�����

0XFK� RI� WKH� PDWHULDO� ZH� H[DPLQHG� ZDV� FROOHFWHG
IURP������WR������DW�WKH�ILVKPDUNHW�RI�7XQLV��7KLV�PDWH�
ULDO�ZDV�QRW� LQFOXGHG�DPRQJ� ILVKHV� FDXJKW� LQ� WKH�FORVH
ILVKLQJ� DUHDV�� ,W� ZDV� DOZD\V� DQG� VWULFWO\� ODEHOOHG� DV
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�VSHFLPHQV�ILVKHG�LQ�WKH�%DKLUHW�HO�%LEDQ���6R�� WKHLU�RUL�
JLQ�LV�FRQVLGHUHG�WR�EH�FHUWDLQ��2WKHU�REVHUYDWLRQV�ZHUH
PDGH�GLUHFWO\�DW� WKH�ILVK� WUDSSLQJ�EXLOW� LQ� WKH�%DKLUHW�HO
%LEDQ��)LVKHUPHQ�RI�WKH�ODJRRQ�DOVR�SURYLGHG�LQWHUHVWLQJ
LQIRUPDWLRQ�RQ�HODVPREUDQFK�VSHFLHV�WKDW�LQKDELW�DQG�RU
KDYH�EHHQ�UHFRUGHG�LQ�WKH�ODJRRQ�

6KDUNV�� UKLQREDWLGV� DQG� WKH� FRPPRQ� WRUSHGR� ZHUH
PHDVXUHG� WR� WKH� QHDUHVW� PLOOLPHWUH� LQ� WHUPV� RI� WRWDO
OHQJWK��7/���VNDWHV�DQG�WKH�EOXH�VWLQJUD\�LQ�WHUPV�RI�GLVN�
ZLGWK��':��

7KH� UHSURGXFWLYH� VWDJHV� IROORZHG�%DVV�HW� DO�� �������
0DOHV� ZHUH� FRQVLGHUHG� WR� EH� DGXOW� ZKHQ� WKH� FODVSHUV
ZHUH� HORQJDWHG�� ULJLG� DQG� FDOLFLILHG�� %\� FRQWUDVW�� WKH
FODVSHUV�RI�MXYHQLOHV�DUH�VKRUW�DQG�IOH[LEOH��)HPDOHV�ZHUH
FRQVLGHUHG� WR� EH� DGXOW�ZKHQ� DW� OHDVW� \HOORZ� \RONHG� RU
ULSH� RRF\WHV� UHDG\� WR� EH� RYXODWHG� ZHUH� SUHVHQW� LQ� WKH
RYDULHV�DQG�WKH�JHQLWDO�GXFW�ZDV�IXOO\�GHYHORSHG�

5HFRJQL]DEOH�SUH\�LWHPV�IURP�VWRPDFK�FRQWHQW�ZHUH
JHQHUDOO\�LGHQWLILHG�WR�]RRORJLFDO�JURXS�DQG�IDPLO\�

7KH� VSHFLHV� UHFRUGHG� LQ� WKH� %DKLUHW� HO� %LEDQ� ZHUH
VHSDUDWHG� LQWR� WKUHH� FDWHJRULHV� IROORZLQJ� *XpORUJHW� 	
3HUWKXLVRW��������������

7KH�ILUVW�FDWHJRU\�LQFOXGHV�VHGHQWDU\�VSHFLHV�RI�VPDOO
VL]H� WKDW�ZHUH�DEXQGDQWO\�DQG�UHJXODUO\�FDXJKW�DOO�\HDU
URXQG� LQ� ODJRRQV��7KH\�GHYHORS�DQG� UHSURGXFH�RQO\� LQ
FRQILQHG�DUHD��7KH\�DUH�VWULFWO\�SDUDOLF�VSHFLHV�

7KH� VHFRQG� FDWHJRU\� FRPSULVHV� VSHFLHV� WKDW� JHQHU�
DOO\�UHDFK�D�ODUJHU�VL]H�DQG�RFFDVLRQDOO\�HQWHU�ODJRRQV�DV
D�FRQVHTXHQFH�RI�IRUWXLWRXV�HYHQWV�VXFK�DV�D�VWURQJ�WLGH�
RU�GLVFDUGHG�DOLYH�E\�ILVKHUPHQ�DIWHU�ODQGLQJV��RU�WXUQHG
RXW� DFFLGHQWDOO\� IURP� PLJUDWRU\� PRYHPHQWV�� 7KH\� GH�
YHORS� DQG� UHSURGXFH� RQO\� LQ� RIIVKRUH� DUHDV�� 7KH\� DUH
VWULFWO\�WKDODVVLF�VSHFLHV�

7KH�WKLUG�FDWHJRU\�FRQFHUQV�VSHFLHV�RI�ZKLFK�IU\�DQG

MXYHQLOHV������HQWHU�ODJRRQV�LQ�RUGHU�WR�ILQG�VXIILFLHQW�UH�
VRXUFHV�WR�GHYHORS�DQG�RU�WR�UHSURGXFH�GXULQJ�D�SHULRG
RI� WKHLU� OLIH�� DQG�FRQVHTXHQWO\� ODJRRQV�PD\� EH� FRQVLG�
HUHG� DV� WURSKLF�� UHSURGXFWLYH� RU� QXUVHU\� DUHDV�� 7KHVH
VSHFLHV� FRQVWLWXWH� D� PLG�WHUP� EHWZHHQ� WKDODVVLF� DQG
SDUDOLF�VSHFLHV�� WKH\�DUH��PL[HG�VSHFLHV��RU�UDWKHU�UHJX�
ODU�PLJUDWRU\�VSHFLHV�

)XUWKHUPRUH�� *XpORUJHW� 	� 3HUWKXLVRW� ������� �����
LQFOXGHG�ERWK�WKDODVVLF�DQG�UHJXODU�PLJUDWRU\�VSHFLHV�LQ
D� VXSUD� FDWHJRU\� �QDPHG� WKDODVVRLG� VSHFLHV��� ZKLFK
FRPSULVHV� DOO� VSHFLHV� ERUQ� LQ� VHD� LQ� ERWK� LQVKRUH� DQG
RIIVKRUH�ZDWHUV�

5(68/76

)DPLO\�6F\OLRUKLQLGDH
6PDOOVSRWWHG�FDWVKDUN��6F\OLRUKLQXV�FDQLFXOD

�/LQQDHXV�������

7KLV� VPDOO� VKDUN� LV� FRQVLGHUHG� WR� EH� YHU\� FRPPRQ
DQG� DEXQGDQW� RII� WKH� 7XQLVLDQ� FRDVW� DQG� HVSHFLDOO\� LQ
WKH�*XOI�RI�*DEHV��&DSDSp��������

7KLV�DXWKRU�QRWHG� WKDW� LQ� WKHVH�DUHDV�PDOHV� UHDFKHG
VH[XDO�PDWXULW\�DW�����PP�7/�DQG�IHPDOHV�EHWZHHQ����
PP�DQG�����PP�7/��9LWHOORJHQHWLF� DFWLYLW\� DQG� UHSUR�
GXFWLRQ�RFFXUUHG�DOO�WKH�\HDU�URXQG�

$W�7XQLV�ILVKPDUNHW��ZH�IRXQG�VHYHUDO�VSHFLPHQV�LQ�
FOXGHG�LQ�PDQ\�RWKHU�HODVPREUDQFK�VSHFLHV��PDLQO\�GD�
V\DWLGV� DQG� UKLQREDWLGV�� ILVKHG� LQ� WKH� %DKLUHW� HO� %LEDQ�
$OO�ZHUH�DGXOW��$PRQJ� WKHP����� IHPDOHV�DQG����PDOHV
ZHUH�PHDVXUHG��6L]H�RI�IHPDOHV�UDQJHG�IURP�����PP�WR
���� PP� 7/�� ��� VSHFLPHQV� KDG� HQFDSVXODWHG� HJJV� LQ
WKHLU�JHQLWDO�WUDFW��6L]H�RI�PDOHV�UDQJHG�IURP�����PP�WR
����PP�7/�

)LJ�����0DS�RI�WKH�%DKLUHW�HO�%LEDQ��UHGUDZQ�IURP�*XnORUJHW�HW�DO���������VKRZLQJ�WKH�SODFHV�JHQHUDOO\
LQKDELWHG�E\�5KLQREDWRV�FHPLFXOXV��EODFN�FLUFOHV��DQG�5��UKLQREDWRV��FLUFOHV��

6O�����=HPOMHYLG�ODJXQH�%DKLUHW�HO�%LEDQ��SUHULVDQR�SR�*XnORUJHW�HW�DO���������]�ORNDFLMDPL�
NL�MLK�QDVHOMXMHMR�YUVWH�5KLQREDWRV�FHPLFXOXV��àUQL�NURJL��LQ�5��UKLQREDWRV��NURJL��
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6RPH� HJJ� FDSVXOHV� ZHUH� IRXQG� LQ� WKH� ODJRRQ�� $OO
ZHUH� HPSW\�� )LVKHUPHQ� IURP� WKH� %DKLUHW� HO� %LEDQ� LQ�
IRUPHG� XV� WKDW� QXPHURXV� VPDOOVSRWWHG� FDWVKDUNV� KDG
EHHQ�FDXJKW�DIWHU�D�VWURQJ�WLGH�RFFXUULQJ�LQ�WKH�DGMDFHQW
PDULQH�DUHDV�

&DSDSp� �����D�� VKRZHG� WKDW� VSHFLPHQV� IURP� QRUWK�
HUQ� 7XQLVLDQ� DUHDV� DUH� DFWLYH� SUHGDWRUV� WKDW� IHHG� RQ
FHSKDORSRGV� DQG� WHOHRVWV� DQG� DOVR� RQ� EHQWKLF� LQYHUWH�
EUDWHV��FKLHIO\�FUXVWDFHDQV��7KH�VWRPDFKV�RI�DOO�WKH�VSHFL�
PHQV� IURP� WKH� %DKLUHW� HO� %LEDQ� FRQWDLQHG� UHPDLQV� RI
IRRG��JHQHUDOO\�XQLGHQWLILHG�FUXVWDFHDQV�DQG�ERQ\�ILVKHV�

$�SHUPDQHQW�SUHVHQFH�RI�WKH�VSHFLHV�LQ�WKH�%DKLUHW�HO
%LEDQ� UHPDLQV� TXHVWLRQDEOH� DQG� IXUWKHU� UHVHDUFK� LV
WKHUHIRUH�UHTXLUHG�LQ�RUGHU�WR�FRQILUP�WKLV�SUHVHQFH�

)DPLO\�&DUFKDUKLQLGDH
%OXH�VKDUN��3ULRQDFH�JODXFD��/LQQDHXV�������

3ULRQDFH� JODXFD� LV� FRPPRQ� RII� WKH� 7XQLVLDQ� FRDVWV
DQG� LQ� WKH�*XOI� RI� *DEHV�� ZKHUH� LW� LV� FDSWXUHG� E\� JLOO
QHWV�DQG�E\�DQJOHUV��4XLJQDUG�	�&DSDSp��������%UDGDw�
������

$� MXYHQLOH� PDOH�� ���� PP� 7/�� ZDV� FDSWXUHG� ZKHQ
DERXW�WR�OHDYH�WKH�ODJRRQ��,WV�VWRPDFK�FRQWHQW�FRQVLVWHG
LPSRUWDQW�QXPEHU�RI�XQLGHQWLILHG�ILVKHV�

$FFRUGLQJ� WR�7RUWRQHVH���������VL]H�DW�ELUWK� UHDFKHV
�������� PP� IRU� VSHFLPHQV� IURP� WKH� 0HGLWHUUDQHDQ
6HD�� 6WHYHQV� ������� DQG� &DGHQDW� 	� %ODFKH� ������� UH�
SRUWHG� ���� PP�� &RPSDJQR� ������� QRWHG� WKDW� VL]H� DW
ELUWK� UDQJHV� IURP� ���� PP� WR� ���� PP� 7/�� &DLOOLHW� 	
%HGIRUG��������LQGLFDWHG�WKDW��QHRQDWHV�QHDUO\�GRXEOH�LQ
OHQJWK� LQ� WKHLU� ILUVW� \HDU��� 7KH�PDOH� ZH� KDYH� REVHUYHG
ZDV�FHUWDLQO\�QR�PRUH�WKDQ�D�\HDU�ROG�DQG�ZDV�SUREDEO\
ERUQ� LQ�7XQLVLDQ�PDULQH�DUHDV��ZKLFK�FRXOG�EH�FRQVLG�
HUHG�DV�D�SRVVLEOH�QXUVHU\�DUHD�IRU�WKH�EOXH�VKDUNV��7KLV
RSLQLRQ�ZDV�FRQILUPHG�E\�UHFRUGV�RI�QHRQDWHV�DQG�QHDU�
WHUP� IHPDOHV� LQ� WKH� *XOI� RI� *DEHV� �%UDGDw� HW� DO��� LQ
SUHVV���7KH�VSHFLPHQ�FDXJKW�LQ�WKH�%DKLUHW�HO�%LEDQ�ZDV
VPDOO�� WKLV�DOORZHG� LW� WR� WDNH� UHIXJH� WKURXJK� WKH�SDVVHV�
0RUHRYHU�� VLQFH� ������ +HPLGD� 	� &DSDSp� ������� UH�
SRUWHG�D�VLJQLILFDQW�LQFUHDVH�LQ�EOXH�VKDUN�FDSWXUHV�DORQJ
WKH�$OJHULDQ�VKRUH��ZKHUH�WKH�VSHFLHV�ZDV�IRUPHUO\�FRQ�
VLGHUHG�DV�UDUH��VHH�'LHX]HLGH�HW�DO����������0LJUDWLRQ�RI
EOXH� VKDUNV� HDVWZDUG� DQG� VRXWKZDUG� LQ� WKH� 7XQLVLDQ
ZDWHUV� FRXOG� QRW� EH� QHJOHFWHG� DV� WKLV� ZDV� WKH� FDVH� RI
RWKHU�ODUJH�PLJUDWRU\�VKDUN�VSHFLHV��&DSDSp�HW�DO��������
&DSDSp�HW�DO���LQ�SUHVV��

)XUWKHUPRUH��WKLV�ZDV�WKH�ILUVW�WLPH�WKDW�WKH�EOXH�VKDUN
ZDV� UHFRUGHG� LQ� WKH� ODJRRQ��)LVKHUPHQ� LQIRUPHG�XV� WKDW
�EOXH�VKDUNV�RI�VPDOO�VL]H��ZHUH�VRPHWLPHV�FDXJKW�LQ�WKH
ODJRRQ��+RZHYHU�� WKLV� LQIRUPDWLRQ� FRXOG� EH� VXEMHFW� WR
PLVLGHQWLILFDWLRQ�ZLWK�RWKHU� UHODWHG�VSHFLHV��VXFK�DV�FDU�
FKDUKLQLGV��ZKLFK�DUH�DEXQGDQW�LQ�WKH�FORVH�PDULQH�DUHDV
�&DSDSp��������%UDGDw��������&DSDSp�HW�DO���������%UDGDw
HW�DO��� LQ�SUHVV��&DSDSp�HW�DO��� LQ�SUHVV�� DQG� FRXOG� DFFL�
GHQWDOO\�LQYDGH�WKH�%DKLUHW�HO�%LEDQ�

)DPLO\�6SK\UQLGDH
6PRRWK�KDPPHUKHDG��6SK\UQD�]\JDHQD

�/LQQDHXV�������

7KH� VPRRWK�KDPPHUKHDG�KDV�EHHQ� UHFRUGHG�RII� WKH
7XQLVLDQ� FRDVW� �4XLJQDUG� 	� &DSDSp�� ������ &DSDSp�
������

$� PDOH� ���� PP� 7/� ZDV� FDSWXUHG� LQ� 0D\� ����
WKURXJK� WKH�SDVVHV�RI� WKH� ODJRRQ��7KLV� VSHFLPHQ�H[KLE�
LWHG�D� FRQVSLFXRXV� XPELOLFDO� VFDU� DQG� UHVLGXDO� LQWHUQDO
YLWHOOLQ� YHVLFOH� �,99��� VXJJHVWLQJ� LW� ZDV� ERUQ� WKDW� \HDU�
$FFRUGLQJ� WR� %LJHORZ� 	� 6FKURHGHU� �������� 7RUWRQHVH
�������DQG�&RPSDJQR� ��������6SK\UQD�]\JDHQD� VL]H�DW
ELUWK�UDQJHG�EHWZHHQ�����DQG�����PP�7/�

%HWZHHQ� ����� DQG� ������ VL[� VSHFLPHQV� ZHUH� RE�
VHUYHG��IRXU�PDOHV�DQG�WZR�IHPDOHV���DW�WKH�ILVKPDUNHW�RI
7XQLV�� UDQJLQJ� IURP� ���� PP� WR� ����� PP� 7/�� 7KHVH
VSHFLPHQV� ZHUH� SUREDEO\� FDSWXUHG� DFFLGHQWDOO\�� ZKHQ
WDNLQJ�UHIXJH�LQ�WKH�%DKLUHW�HO�%LEDQ�

7KH�VWRPDFKV�RI� WZR� VSHFLPHQV�ZHUH�HPSW\��7KRVH
RI� WKH� UHPDLQLQJ� IRXU� FRQWDLQHG� XQLGHQWLILDEOH� UHPDLQV
RI�FUXVWDFHDQV�DQG�WHOHRVWV�

)DPLO\�5KLQREDWLGDH
&RPPRQ�JXLWDUILVK��5KLQREDWRV�UKLQREDWRV

�/LQQDHXV�������

$FFRUGLQJ� WR�4XLJQDUG�	�&DSDSp� �������� WKH� FRP�
PRQ�JXLWDUILVK�LV�QRUPDOO\�ILVKHG�LQ�DOO�7XQLVLDQ�ZDWHUV�
DOWKRXJK� LW� LV� FRQVLGHUHG�PRUH� DEXQGDQW� LQ� WKH� VRXWK�
HDVWHUQ�DUHDV��VXFK�DV�WKH�*XOI�RI�*DEHV�DQG�WKH�%DKLUHW
HO�%LEDQ�

=DRXDOL� ������� FRQVLGHUHG� WKH� FDSWXUHV� RI� WKH� FRP�
PRQ�JXLWDUILVK�WR�EH�UHODWLYHO\�OHVV�DEXQGDQW�WKDQ�WKRVH�RI
LWV�FRQJHQHULF�VSHFLHV��5��FHPLFXOXV��6RPH�DVSHFWV�RI�WKH
UHSURGXFWLYH�ELRORJ\�RI� WKH�FRPPRQ�JXLWDUILVK�ZHUH�SDU�
WLDOO\�GHVFULEHG�IURP�VSHFLPHQV�FDXJKW�LQ�WKLV�ODJRRQ��&D�
SDSp�HW�DO����������6L]HV�GXULQJ� ILUVW�VH[XDO�PDWXULW\�ZHUH
����DQG�����PP�7/� IRU�PDOHV�DQG� IHPDOHV�� UHVSHFWLYHO\�
DQG� WKH�PD[LPXP� VL]H�RI�PDOHV�DQG� IHPDOHV�ZHUH�����
PP�DQG������PP�7/��UHVSHFWLYHO\��3UHJQDQW�IHPDOHV�ZLWK
HQFDSVXODWHG�HJJV�DQG�HPEU\RV�DW�GLIIHUHQW� VWDJHV�RI�GH�
YHORSPHQW��EXW�FKLHIO\�ZLWK�IXOO\�GHYHORSHG�IRHWXVHV�ZHUH
IRXQG�LQ�WKH�ODJRRQ��7KH�VPDOOHVW�REVHUYHG�JUDYLG�IHPDOH
ZDV�����PP�7/��1XPHURXV� VPDOO� IUHH�OLYLQJ� VSHFLPHQV
ZLWK� UHVLGXDO� ,99�ZHUH� IRXQG� LQ� WKH� ODJRRQ�� 7KHLU� VL]HV
UDQJHG�IURP�����PP�WR�����PP��7KH�DYHUDJH�VL]H�RI�IXOO\
GHYHORSHG�HPEU\RV�ZDV�������PP��7KLV�VXJJHVWV� WKDW�5�
UKLQREDWRV�QRUPDOO\�OLYHV�DQG�UHSURGXFHV�LQ�WKLV�EUDFNLVK
DUHD��$Q�HPEU\RQLF�GLDSDXVH�ZDV�VXVSHFWHG�EHFDXVH� WKH
HJJV�GLG�QRW�GHYHORS�GXULQJ�XQIDYRXUDEOH� VHDVRQ�� 7KHLU
GHYHORSPHQW� LV�SUREDEO\� GHOD\HG�� 6LPLODU� SDWWHUQV�ZHUH
GHVFULEHG�E\�/HVVD��������IRU�WKH�%UD]LOLDQ�JXLWDUILVK��5KL�
QREDWRV�KRUNHOLL��ZKLFK� LQKDELWV�EUDFNLVK�ZDWHUV�RI�6RXW�
KHUQ�$PHULFD��0RUHRYHU��LQ�5��UKLQREDWRV�IURP�WKH�%DKLUHW
HO�%LEDQ��D�OLWWHU�SHU�\HDU�UHPDLQV�D�SUREDEOH�K\SRWKHVLV�
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)LJ�����'HWDLO�RI�WKH�LVOHWV��UHGUDZQ�IURP�0HGKLRXE�	�3HUWKXLVRW��������VKRZLQJ�WKH�SODFHV�ZKHUH�HODVPREUDQFK
VSHFLHV�ZHUH� FDXJKW��'DV\DWLV� FKU\VRQRWD� �EODFN� WULDQJOHV���5DMD� PLUDOHWXV� �EODFN� VWDUV��� 7RUSHGR� WRUSHGR� �EODFN
VTXDUHV��� 1XPEHUV� �� DQG� �� VKRZ� WKH� SDVVHV� ZKHUH� 7�� WRUSHGR� DQG� VKDUN� VSHFLHV� VXFK� DV� 3ULRQDFH� JODXFD� DQG
6SK\UQD�]\JDHQD�ZHUH�FDSWXUHG�
6O�����'HWDMO�RWRàNRY��SUHULVDQR�SR�0HGKLRXE�	�3HUWKXLVRW��������]�ORNDFLMDPL��NMHU�VR�ELOH�XMHWH�QDVOHGQMH�YUVWH�L]
SRGUD]UHGD� (ODVPREUDQFKLL��'DV\DWLV� FKU\VRQRWD� �àUQL� WULNRWQLNL���5DMD�PLUDOHWXV� �àUQH� ]YH]GH���7RUSHGR� WRUSHGR
�àUQL�NYDGUDWL���ÈW����DQG���SRQD]DUMDWD�SUHKRGD��NMHU�VR�ELOL�XMHWL�7��WRUSHGR�LQ�PRUVNL�SVL��NRW�QSU��3ULRQDFH�JODXFD
LQ�6SK\UQD�]\JDHQD��

2EVHUYDWLRQV�RQ�IHHGLQJ�KDELWV�VKRZHG�WKDW�DOO�\HDU
URXQG��5��UKLQREDWRV� IHG�RQ�EHQWKLF�LQYHUWHEUDWHV��ERQ\
ILVKHV� DQG� RFFDVLRQDOO\�� FHSKDORSRGV�� 7KHUH� DUH� QR
TXDQWLWDWLYH� DQG�RU� TXDOLWDWLYH� VHDVRQDO� FKDQJHV� LQ� WKH
GLHW� RI� WKH� FRPPRQ� JXLWDUILVK� E\� VH[� DQG� FRQGLWLRQ�
DPRQJ�MXYHQLOHV�DQG�DGXOWV��&DSDSp�	�=DRXDOL��������

%ODFNFKLQ�JXLWDUILVK��5KLQREDWRV�FHPLFXOXV
�*HRIIUR\�6DLQW�+LODLUH�������

5�� FHPLFXOXV� DQG� 5�� UKLQREDWRV� DUH� WZR� V\PSDWULF
VSHFLHV�� 7KH\� YLUWXDOO\� LQKDELW� WKH� VDPH� DUHDV� LQ� 7XQL�
VLDQ�ZDWHUV��4XLJQDUG�	�&DSDSp��������

$VSHFWV� RI� 5�� FHPLFXOXV� UHSURGXFWLYH� ELRORJ\� ZHUH
DOVR�GHVFULEHG� IURP� VSHFLPHQV�FROOHFWHG� LQ� WKH�%DKLUHW
HO� %LEDQ� �&DSDSp� 	� =DRXDOL�� ������� 6L]HV� GXULQJ� ILUVW
VH[XDO�PDWXULW\�RI�PDOHV�DQG�RI�IHPDOHV�ZHUH������PP
DQG������PP�7/��UHVSHFWLYHO\��$GXOW�IHPDOHV�DUH�JHQHU�
DOO\� ODUJHU� WKDQ� PDOHV�� PD[LPDO� 7/� IRU� PDOHV� DQG� IH�
PDOHV� DUH� ����� PP� DQG� ����� PP�� UHVSHFWLYHO\�� 7KH
VPDOOHVW� JUDYLG� IHPDOH� REVHUYHG�ZDV� �����PP� 7/��$OO
WKH�\HDU�URXQG��SUHJQDQW�5��FHPLFXOXV�ZHUH�IRXQG�LQ�WKH
%DKLUHW� HO� %LEDQ�� 1HZERUQ� VSHFLPHQV�ZLWK� ,99� �PHDQ
7/�  � ������ PP�� DQG� VPDOO� IUHH�VZLPPLQJ� VSHFLPHQV
�����PP���7/�������PP��ZLWK�REYLRXV�XPELOLFDO� VFDU
RQ�YHQWUDO� IDFH�DUH� UHJXODUO\� IRXQG� LQ� WKH� ODJRRQ��2YX�
ODWLRQ� DQG� SDUWXULWLRQ� RFFXU� GXULQJ� WKH� ZLQWHU� DQG� WKH

VXPPHU��UHVSHFWLYHO\��$�OLWWHU�SHU�\HDU�LV�D�SUREDEOH�K\�
SRWKHVLV��2Q� WKH�RSSRVLWH��QR�HPEU\RQLF�GLDSDXVH�ZDV
FOHDUO\�REVHUYHG�LQ�WKLV�VSHFLHV�

'LHW�DQG�IHHGLQJ�KDELWV�RI�ERWK�5��FHPLFXOXV�DQG�RI�5�
UKLQREDWRV� DUH� VLPLODU��&DSDSp�	� =DRXDOL� ������� IRXQG
EHQWKLF� LQYHUWHEUDWHV� DQG� ERQ\� ILVKHV� LQ� VWRPDFK� FRQ�
WHQWV�RI� WKH�FRPPRQ�JXLWDUILVK��7KH� VSHFLHV� IHG�DOO�\HDU
URXQG� DQG� GLG� QRW� H[KLELW� VHDVRQDO� FKDQJHV� EHWZHHQ
PDOHV� DQG� IHPDOHV� DV� ZHOO� DV� EHWZHHQ� MXYHQLOHV� DQG
DGXOWV�

)DPLO\�7RUSHGLQLGDH
&RPPRQ�WRUSHGR��7RUSHGR�WRUSHGR

�/LQQDHXV�������

7KH� FRPPRQ� WRUSHGR� PXVW� EH� FRQVLGHUHG� DQ� $W�
ODQWR�0HGLWHUUDQHDQ�VSHFLHV��VHH�4XLJQDUG�������������
4XLJQDUG� 	� 7RPDVLQL�� ������� UDWKHU� FRPPRQ� LQ� 7XQL�
VLDQ�ZDWHUV��4XLJQDUG�	�&DSDSp��������&DSDSp��������
,W�LV�PDLQO\�FDXJKW�RII�WKH�QRUWKHUQ�FRDVW��LQ�WKH�*XOI�RI
7XQLV� DQG� LQ� WKH� *XOI� RI� *DEHV�� ,W� HQWHUV� WKH� ODJRRQV
ZKHUH� LW� LV�DEOH� WR� OLYH�DQG� UHSURGXFH��7KLV�DEXQGDQFH
DOORZHG�XV�WR�VWXG\�VRPH�DVSHFWV�RI�WKH�UHSURGXFWLYH�EL�
RORJ\�RI�WKH�VSHFLHV��4XLJQDUG�	�&DSDSp��������DQG�LWV
PRUSKRORJ\��&DSDSp�	�'HVRXWWHU��������%HQ�%UDKLP�	
&DSDSp��������%HQ�%UDKLP�HW�DO���������

7RUSHGR� WRUSHGR� LV� DEXQGDQWO\� FDSWXUHG� LQ� WKH� %D�
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KLUHW�HO�%LEDQ��+RZHYHU��LW�VHHPV�WKDW�VSHFLPHQV�GR�QRW
RFFXU�WRR�IDU�LQVLGH�WKH�ODJRRQ��$FFRUGLQJ�WR�WKH�ILVKHU�
PHQ�� PRVW� DUH� FDXJKW� QHDU� WKH� SDVVHV� DQG� ILVK� WUDSV�
&DSWXUHV�RI�FRPPRQ�WRUSHGRHV�DUH�VHDVRQDO�� ,Q�ZLQWHU�
WKH\� HQWHU� WKH� ODJRRQ� WR� WDNH� UHIXJH�� DQG� LQ� VXPPHU
SUREDEO\� LQ� RUGHU� WR� EUHHG�� 6HYHUDO� JUDYLG� IHPDOHV
FDXJKW� GXULQJ� WKH� ODWWHU� VHDVRQ� FRQWDLQHG� IXOO\� GHYHO�
RSHG�HPEU\RV�LQ�WKH�XWHUL�

6H[XDO�PDWXULW\�RFFXUV�DW� VLPLODU� VL]HV� LQ� VSHFLPHQV
FDXJKW� LQ� WKH�%DKLUHW�HO�%LEDQ�DQG� LQ� WKH�*XOI�RI�7XQLV
�4XLJQDUG�	�&DSDSp���������$OO� WKH�PDOHV�DQG� IHPDOHV
DUH� DGXOWV�ZKHQ� WKH\�DUH� DERYH�����PP�DQG�����PP
7/�� UHVSHFWLYHO\��+RZHYHU�� LQ� WKH� FORVH�*XOI� RI�*DEqV�
(QQDMDU�HW�DO���������QRWHG�WKDW�ERWK�PDOHV�DQG�IHPDOHV
ZHUH� DGXOW� DERYH� ���� PP� 7/�� ,Q� WKH� *XOI� RI� 7XQLV�
4XLJQDUG�	�&DSDSp��������QRWHG�WKDW�IHPDOHV�DUH�ODUJHU
WKDQ�PDOHV��7KLV�ZDV�DOVR�WKH�FDVH�IRU�WKH�*XOI�RI�*DEqV
�(QQDMDU�HW� DO��� ������� ,Q� WKH� ILUVW� DUHD��PD[LPXP� VL]HV
IRU�PDOHV�DQG�IHPDOHV�DUH�����PP�DQG�����PP�7/��UH�
VSHFWLYHO\��DQG�LQ�WKH�VHFRQG������DQG�����PP�7/�� UH�
VSHFWLYHO\��&DSDSp�	�'HVRXWWHU� �������HPSKDVLVHG� WKDW
ODUJH� IHPDOHV� �!�����PP�7/��DUH� UHODWLYHO\�PRUH�DEXQ�
GDQW�WKDQ�PDOHV��7KH�VSHFLPHQV�FDSWXUHG�LQ�WKH�%DKLUHW
HO� %LEDQ� VHHP� WR� EH� VPDOOHU� WKDQ� WKRVH� RI� WKH� *XOI� RI
7XQLV�DQG�*XOI�RI�*DEqV��7KH�ODUJHVW�PDOH�DQG�WKH�ODUJ�
HVW� IHPDOH� REVHUYHG� LQ� WKLV� ODJRRQ� ZHUH� ���� PP� DQG
����PP�7/��UHVSHFWLYHO\�

$� WRWDO� RI� ��� VWRPDFK� FRQWHQWV� ZHUH� H[DPLQHG�� DOO
ZHUH�HPSW\�

)DPLO\�5DMLGDH
7KRUQEDFN�UD\��5DMD�FODYDWD�/LQQHDXV������

5DMD� FODYDWD� LV� UHJXODUO\� FDXJKW� RII� WKH� 7XQLVLDQ
FRDVWV�DQG�PDLQO\�LQ� WKH�*XOI�RI�7XQLV�DQG�*XOI�RI�*D�
EHV��ZKHUH� ODUJH� TXDQWLWLHV� DUH� FDXJKW� E\� WUDZOHUV� �&D�
SDSp������D��%UDGDw��������

)LVKHUPHQ� LQIRUPHG� XV� WKDW� VPDOO� WKRUQEDFN� UD\V
ZHUH�UDUHO\�IRXQG�LQ�WKH�%DKLUHW�HO�%LEDQ��:H�KDYH�RE�
VHUYHG� D� VLQJOH� VSHFLPHQ� IURP� WKLV� ODJRRQ�� ,W� ZDV� DQ
DGXOW�PDOH�KDYLQJ�����PP�':��,WV�VWRPDFK�ZDV�HPSW\�

7KLV� FDSWXUH� ZDV� SUREDEO\� DFFLGHQWDO�� VLQFH� WKLV
VNDWH� GRHV� QRW� LQKDELW� WKH� ODJRRQ�� DOWKRXJK� LW� LV� UHOD�
WLYHO\� FRPPRQ� LQ� WKH� *XOI� RI� *DEHV� �4XLJQDUG� 	� &D�
SDSp��������%UDGDw��������

%URZQ�UD\��5DMD�PLUDOHWXV�/LQQDHXV������

7KH�EURZQ�UD\�LV�UDWKHU�FRPPRQ�LQ�WKH�7XQLVLDQ�PD�
ULQH� DUHDV� �&DSDSp� 	� 4XLJQDUG�� ������� 1XPHURXV
VSHFLPHQV� IURP� WKH� %DKLUHW� HO� %LEDQ�ZHUH� FROOHFWHG� DW
WKH�ILVKPDUNHW� LQ�7XQLV�� ,Q�DOO������VSHFLPHQV�ZHUH�RE�
VHUYHG�� ��� MXYHQLOHV� ���� PDOHV�� ��� IHPDOHV�� DQG� ���
DGXOWV� ���� PDOHV�� ��� IHPDOHV��� 1R� ELRPHWULFDO� GLIIHU�
HQFHV�ZHUH�REVHUYHG�DPRQJ�WKH�VSHFLPHQV�IURP�WKH�%D�
KLUHW�HO�%LEDQ�DQG�WKRVH�IURP�WKH�*XOI�RI�7XQLV��&DSDSp

	� 4XLJQDUG�� ������� 6L]H� DW� VH[XDO� PDWXULW\� RFFXUV� DW
����PP�DQG�����PP�':�E\�PDOHV�DQG�E\�IHPDOHV��UH�
VSHFWLYHO\��LQ�ERWK�DUHDV�

)HPDOHV� ZLWK� ULSH� RRF\WHV� UHDG\� WR� EH� RYXODWHG� LQ
WKH� RYDULHV�� DQG�RU� HQFDSVXODWHG� HJJV� LQ� WKHLU� RYLGXFWV
ZHUH� IRXQG� DOO� \HDU� URXQG�� 0RUHRYHU�� HJJ� FDVHV� FRQ�
WDLQLQJ�HPEU\RV�DW�GLIIHUHQW�SKDVHV�RI�GHYHORSPHQW�ZHUH
UHJXODUO\�IRXQG�LQ�WKH�%DKLUHW�HO�%LEDQ�DFFRUGLQJ�WR�ILVK�
HUPHQ�� 7KLV� VXJJHVWV� WKDW� WKH� VSHFLHV� LV� DEOH� WR� UHSUR�
GXFH�LQ�WKH�ODJRRQ�

7KH�GLHW�RI� VSHFLPHQV� IURP� WKLV� ODJRRQ� LV� VLPLODU� WR
WKRVH�IURP�WKH�*XOI�RI�7XQLV��&DSDSp������E���5DMD�PL�
UDOHWXV� IHHGV� RQ� EHQWKLF� LQYHUWHEUDWHV� �PDLQO\� FUXVWD�
FHDQV�DQG�SRO\FKHWV��DQG�VRPH�ERQ\�ILVKHV�� ,W�GRHV�QRW
DSSHDU� WR� XQGHUJR� VHDVRQDO� FKDQJHV� DFFRUGLQJ� WR� VH[
DQG�VH[XDO�FRQGLWLRQ��MXYHQLOHV�DQG�RU�DGXOWV��

5RXJK�UD\��5DMD�UDGXOD�'HODURFKH������

7KH� URXJK� UD\� LV� FRQVLGHUHG� WR� EH� DQ� HQGHPLF
0HGLWHUUDQHDQ� VSHFLHV�� IUHTXHQWO\� FDXJKW� RII� WKH� 7XQL�
VLDQ�FRDVW��&DSDSp���������5DMD�UDGXOD�DQG�5��PLUDOHWXV
DUH�WZR�V\PSDWULF�VSHFLHV��5��UDGXOD�LQKDELWV�DQG�UHSUR�
GXFHV�LQ�WKH�%DKLUHW�HO�%LEDQ��ZKHUH�LW�VHHPV�WR�EH�UHOD�
WLYHO\�PRUH�DEXQGDQW�WKDQ�5��PLUDOHWXV�DFFRUGLQJ�WR�RXU
REVHUYDWLRQV� DQG� LQIRUPDWLRQ� SURYLGHG� E\� ILVKHUPHQ�
6RPH�RI�WKH�VSHFLPHQV�VWXGLHG�ZHUH�GLUHFWO\�REVHUYHG�LQ
WKH� ODJRRQ�� EXW� PRVW� RI� WKHP� ZHUH� FROOHFWHG� DW� 7XQLV
ILVKPDUNHW�

,Q�DQ�HDUOLHU�DUWLFOH��&DSDSp������E��QRWHG�WKDW�PDOH
DQG�IHPDOH�5��UDGXOD�FDXJKW�LQ�WKH�*XOI�RI�7XQLV�DWWDLQHG
VH[XDO�PDWXULW\� DW� ����PP� DQG� ����PP�':�� UHVSHF�
WLYHO\�� DQG� WKH� ODUJHVW�PDOH� DQG� IHPDOH� REVHUYHG�ZHUH
����PP�DQG�����PP�':��UHVSHFWLYHO\�

6HYHUDO�KXQGUHG�5��UDGXOD�FDSWXUHG�LQ�WKH�%DKLUHW�HO
%LEDQ�ZHUH�REVHUYHG�DW�7XQLV�ILVKPDUNHW��$PRQJ�WKHP�
���� PDOHV� DQG� ���� IHPDOHV� ZHUH� PHDVXUHG�� 6H[XDO
PDWXULW\�RFFXUUHG�IRU�PDOHV�DQG�IRU�IHPDOHV�DW�����PP
DQG� ���� PP� ':�� UHVSHFWLYHO\�� 7KH� ODUJHVW� PDOH� DQG
IHPDOH�ZHUH�����PP�DQG�����PP�':��UHVSHFWLYHO\��$OO
WKH� IHPDOHV� ERUH� VLPXOWDQHRXVO\� ULSH� RRF\WHV� DQG� HQ�
FDSVXODWHG� HJJV�� )LVKHUPHQ� LQIRUPHG� XV� WKDW� HJJ� FDS�
VXOHV�ZHUH�IUHTXHQWO\�IRXQG�LQ�WKH�ODJRRQ�

7KH�IHHGLQJ�KDELWV�RI�WKH�URXJK�UD\�IURP�WKH�%DKLUHW
HO�%LEDQ�DUH�YHU\�VLPLODU�WR�WKRVH�RI�VSHFLPHQV�FDXJKW�LQ
WKH�*XOI� RI� 7XQLV� �&DSDSp�� ����E�� DQG� WR� WKRVH� RI� WKH
EURZQ�UD\�

)DPLO\�'DV\DWLGDH
%OXH�VWLQJUD\��'DV\DWLV�FKU\VRQRWD

�6PLWK�������

,Q� WKH�0HGLWHUUDQHDQ�� WKH� EOXH� VWLQJUD\� KDV� EHHQ� WR
RXU�NQRZOHGJH�UHFRUGHG�RQO\�LQ�VRXWKHUQ�7XQLVLD��HVSH�
FLDOO\�LQ�WKH�VKDOORZ�FRDVWDO�ZDWHUV�RI�WKH�*XOI�RI�*DEHV�
LQ�WKH�%DKLUHW�HO�%LEDQ��&DSDSp��������DQG�RII�WKH�FRDVW
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RI�,VUDHO��*RODQL�	�&DSDSp���������$VSHFWV�RI�WKH�UHSUR�
GXFWLYH�ELRORJ\�RI� WKH�EOXH�VWLQJUD\�ZHUH�SUHYLRXVO\� UH�
SRUWHG� E\� &DSDSp� 	� =DRXDOL� �������� 7KHVH� DXWKRUV
QRWHG�WKDW�VL]H�DW�VH[XDO�PDWXULW\�IRU�PDOHV�DQG�IHPDOHV
LV�UHDFKHG�DW�DERXW�����PP�DQG�����PP�':��UHVSHF�
WLYHO\��7KH�ODUJHVW�PDOH�DQG�WKH�ODUJHVW�IHPDOH�REVHUYHG
ZHUH�����PP�DQG�����PP�':��UHVSHFWLYHO\��(VWLPDWHG
VL]H�DW�ELUWK� LV�����PP�':��*HVWDWLRQ� SHULRG� ODVWV� IRU
DERXW�WKUHH�PRQWKV��7KH�UHODWLYH�DEXQGDQFH�RI�MXYHQLOHV
RI�ERWK� VH[HV� DQG�RI� IHPDOHV� DW� WKH�HQG�RI� JHVWDWLRQ� LQ
WKH�%DKLUHW� HO� %LEDQ�DQG�RI� DGXOWV� RI� ERWK� VH[HV� LQ� WKH
*XOI�RI�*DEHV�SURYLGHV�VXJJHVWLRQV�DERXW�'DV\DWLV�FKU\�
VRQRWD� JHQHVLF� PRYHPHQWV� WKURXJK� 7XQLVLDQ� ZDWHUV�
)HPDOHV� HQWHU� WKH� ODJRRQ� WR� H[SHO� QHDU�WHUP� HPEU\RV�
ZKLFK� OHDYH�DV�DGXOWV� WR� UHWXUQ� LQWR� WKH�*XOI�RI�*DEHV�
0DWLQJ�� IHUWLOL]DWLRQ�RI�ULSH�RRF\WHV�DQG� WKH�JUHDWHU�SDUW
RI�HPEU\RQLF�GHYHORSPHQW�SUREDEO\�RFFXU� LQ� WKLV� ODWWHU
DUHD�� 5HFRUGV� RI� MXYHQLOHV� RXWVLGH� WKH� %DKLUHW� HO� %LEDQ
DUH�RI�DFFLGHQWDO�VLJQLILFDQFH�

'��FKU\VRQRWD�LV�YRUDFLRXV�DQG�IHHGV�DOO�\HDU�URXQG�
7KH�\RXQJ� IHHG�PDLQO\�RQ�EHQWKLF� LQYHUWHEUDWHV��DGXOWV
PDLQO\�RQ�WHOHRVWV��&DSDSp�	�=DRXDOL��������

',6&866,21

(LJKW\�VL[�HODVPREUDQFK�VSHFLHV�KDYH�EHHQ�UHFRUGHG
LQ� WKH� 0HGLWHUUDQHDQ� �&DSDSp�� ������ %UDGDw� HW� DO��� LQ
SUHVV��DQG����LQ�7XQLVLDQ�ZDWHUV��&DSDSp��������%UDGDw
HW� DO��� LQ� SUHVV��� 2I� WKH� IRUW\�RQH� VSHFLHV� UHSRUWHG� LQ
VRXWKHUQ�7XQLVLDQ�ZDWHUV��%UDGDw��������%UDGDw�HW�DO���LQ
SUHVV���WHQ�KDYH�EHHQ�UHFRUGHG�LQ�WKH�%DKLUHW�HO�%LEDQ�

)ROORZLQJ� *XpORUJHW� 	� 3HUWKXLVRW� ������� ������� RI
WKHVH� WHQ� VSHFLHV�� UHFRUGHG� LQ� WKH� ODJRRQ�� ILYH� DUH
SDUDOLF�VSHFLHV��5��PLUDOHWXV��5��UDGXOD��5��UKLQREDWRV��5�
FHPLFXOXV�DQG�'��FKU\VRQRWD��WZR�DUH�UHJXODU�PLJUDWRU\
VSHFLHV��6�� FDQLFXOD� DQG� 7�� WRUSHGR�� WKUHH� DUH� WKDODVVLF
VSHFLHV��3��JODXFD��6��]\JDHQD�DQG�5��FODYDWD��,Q�DOO��ILYH
WKDODVVRLG�VSHFLHV� �VHQVX�*XpORUJHW�	�3HUWKXLVRW�������
������ZHUH�UHFRUGHG�

$FFRUGLQJ�WR�0HGKLRXE�	�3HUWKXLVRW� ��������=DRXDOL
�������DQG�=DRXDOL�	�%HDWHQ���������WKH�%DKLUHW�HO�%LEDQ
LV� D� QXUVHU\� IRU� VHYHUDO� VSHFLHV� RI� EHQWKLF� LQYHUWHEUDWHV
DQG�IRU�ERQ\�ILVKHV�RI�HFRQRPLF�LQWHUHVW��HVSHFLDOO\�PXO�
OHWV��VROHLGV�DQG�VSDULGV��7KH�HODVPREUDQFK�VSHFLHV�FRXOG
ILQG� VXIILFLHQW� IRRG� LQ� WKH� ODJRRQ��0RUHRYHU�� WKH� VL]H�RI
HDFK�VSHFLHV�LV�GLIIHUHQW��VR�WKH�LQWHUVSHFLILF�FRPSHWLWLRQ
SUHVVXUH� EHWZHHQ� WKHP� LV� SUREDEO\� UHGXFHG� WR� D�PLQL�
PXP�� 7KH� ELRPHWULFDO�PHDVXUHPHQWV� DQG� UHSURGXFWLYH
GDWD� GR� QRW� VKRZ� VLJQLILFDQW� LQWUDVSHFLILF� YDULDWLRQV
DPRQJ� WKH� VSHFLPHQV� FDXJKW� LQ� WKH� ODJRRQ� DQG� WKRVH
UHFRUGHG�LQ�RWKHU�7XQLVLDQ�PDULQH�DUHDV�H[FHSW�5��UDGXOD
DQG�7��WRUSHGR��3RSXODWLRQ�RI�WKLV�ODWWHU�VSHFLHV�IURP�WKH
*XOI� RI� 7XQLV� DQG� IURP� WKH� %DKLUHW� HO� %LEDQ� DQG� RWKHU

7XQLVLDQ�DUHDV�PD\�EH�GLIIHUHQW��+RZHYHU��WKLV�K\SRWKH�
VLV�QHHGV�WR�EH�FRQILUPHG�

6�� FDQLFXOD� DQG�7�� WRUSHGR� DUH� IUHTXHQWO\� FDXJKW� LQ
WKH� %DKLUHW� HO� %LEDQ�� 1HYHUWKHOHVV�� WKHLU� FDSWXUHV� RQO\
RFFXU�LQ�ZLQWHU�GXULQJ�VWURQJ�WLGHV��DQG�LQ�VSULQJ�DQG�RU
VXPPHU��SUREDEO\� WR� EUHHG�� 7KLV� VHFRQG� DVSHFW� FKLHIO\
FRQFHUQV�WKH�FRPPRQ�WRUSHGR�

7KH�RWKHU�LQVLGH�UHFRUGV�PD\�EH�DWWULEXWHG� WR� IRUWXL�
WRXV�HYHQW��6PDOO�VSHFLPHQV�RI�3��JODXFD�DQG�6��]\JDHQD
SUREDEO\�ORVH�WKHLU�ZD\��7KH�RFFXUUHQFH�RI�5��FODYDWD�LQ
WKH�ODJRRQ�ZDV�FRQVHTXHQWO\�GXH�WR�D�VWURQJ�WLGH�

1HYHUWKHOHVV�� WKH�QXPEHU�RI�VSHFLHV�UHFRUGHG�LQ� WKH
%DKLUHW�HO�%LEDQ�LV�QRW�YHU\�KLJK�DQG�PRVW�RI�WKH�VSHFLHV
REVHUYHG�ZHUH�EDWRLGV�

6RPH� IDFWRUV�PD\� DFFRXQW� IRU� WKHVH� FKDUDFWHULVWLFV�
)LUVW�� WKH�ZDWHUV�RI�WKH�%DKLUHW�HO�%LEDQ�DUH�K\SHUKDOLQH
�������¯���7KH\�FRXOG�UHDFK����¯�GXULQJ�WKH�GU\�VHD�
VRQ� �VXPPHU�� LQ� WKH� HDVWHUQ� VLGH� RI� WKH� ODJRRQ� �0HG�
KLRXE�	� 3HUWKXLVRW�� ������0HGKLRXE�HW� DO��� ������� 6D�
OLQLW\� LQFUHDVHV� ZLWK� WKH� GLVWDQFH� RI� WKH� SDVVHV�� ZKLFK
FRXOG�H[SODLQ�ZK\�WKH�FRPPRQ�WRUSHGR�GRHV�QRW�HQWHU
WRR�IDU�LQVLGH�WKH�ODJRRQ�

6HFRQG�� RXWVLGH� WKH� %DKLUHW� HO� %LEDQ�� WKH� ERWWRP
VORZO\� VORSHV�GRZQ�DQG���P�GHSWK� LV� UHDFKHG����� NP
RII�WKH�VOREV��0HGKLRXE�	�3HUWKXLVRW���������7KLV�WRSRJ�
UDSK\�VXJJHVWV� WKDW� WKH�ODJRRQ�LV�D�KDELWDW�VXLWDEOH�RQO\
IRU�EDWRLGV�DQG�VPDOO�VKDUNV�

7KLUG�� D� ILVK� WUDS� ZDV� EXLOW� EHWZHHQ� WKH� VOREV� DQG
SDUWLDOO\�EORFNHG�WKH�IUHH�DFFHVV�WR� ILVKHV� LQ� WKH�%DKLUHW
HO�%LEDQ� �0HGKLRXE�	�3HUWKXLVRW��������'HQL]RW�HW�DO��
������ *XpORUJHW� HW� DO��� ������ 0HGKLRXE� HW� DO��� �����
3HUWKXLVRW�	�*XpORUJHW��������� )LJXUH���JOREDOO\� VKRZV
WKH� GLIILFXOWLHV� IRU� HODVPREUDQFKV� WR� UHDFK� WKH� ODJRRQ
WKURXJK�WKH�SDVVHV�

7KHVH� IDFWRUV�FRXOG�SDUWLDOO\�H[SODLQ� WKH� UDULW\�RI� LQ�
VLGH� UHFRUGV�RI� VKDUNV�� VNDWHV�DQG� UD\V� LQ� WKH�%DKLUHW� HO
%LEDQ�� DOWKRXJK� LWV�ZDWHUV� DUH� IUHTXHQWO\� VDPSOHG� \HDU
URXQG�

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

-HDQQH�=DRXDOL� LV� LQGHEWHG� WR� KHU� ODWH� KXVEDQG� DQG
&KULVWLDQ� &DSDSp� WR� KLV� ODWH� IULHQG�� 0U� 0RKDPHG� =D�
RXDOL��SDVW�SUHVLGHQW�RI� WKH� 
2IILFH�1DWLRQDO�GHV�3rFKHV
GH�7XQLVLH
��IRU�KLV�LQWHUHVW�DQG�DVVLVWDQFH�WKURXJKRXW�WKH
SHULRG�RI�WKHLU�LQYHVWLJDWLRQV�DORQJ�WKH�VRXWKHUQ�7XQLVLDQ
FRDVW� DQG� LQ� WKH� %DKLUHW� HO� %LEDQ�� $OO� WKH� DXWKRUV� DUH
JUDWHIXO�WR�WKH�ILVKHUPHQ�IURP�WKH�7XQLVLDQ�FRDVW�DQG�WKH
%DKLUHW�HO�%LEDQ��ZKR�SURYLGHG�WKHP�ZLWK�PDWHULDO�DQG
LQIRUPDWLRQ�� 7KH\� ZLVK� WR� WKDQN� WZR� DQRQ\PRXV� UHIH�
UHHV� IRU�KHOSIXO�DQG�XVHIXO�FRPPHQWV� WKDW�DOORZ�DQ� LP�
SURYHPHQW�RI�WKH�PV�
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35(*/('�32-$9/-$1-$�0256.,+�3629�,1�6.$729��(/$602%5$1&+,,�
9�/$*81,�%$+,5(7�(/�%,%$1�9�-8Ë1,+�781,=,-6.,+�92'$+

&KULVWLDQ�&$3$3e��2OLYLHU�*8e/25*(7�	�-HDQ�3LHUUH�48,*1$5'
/DERUDWRLUH�G
,FKW\RORJLH��FDVH������8QLYHUVLWp�0RQWSHOOLHU�,,��6FLHQFHV�HW�7HFKQLTXHV�GX�/DQJXHGRF�

)��������0RQWSHOOLHU�FHGH[�����)UDQFH
(�PDLO��FDSDSH#XQLY�PRQWS��IU

$PRU�(/�$%('
,QVWLWXW�GHV�6FLHQFHV�HW�7HFKQRORJLHV�GH�OD�0HU�������6DODPPEz��7XQLVLD

-DPLOD�%(1�628,66,�	�-HDQQH�=$28$/,
'pSDUWHPHQW�GHV�5HVVRXUFHV�DQLPDOHV��KDOLHXWLTXHV�HW�GHV�7HFKQRORJLHV�DOLPHQWDLUHV��,QVWLWXW�QDWLRQDO�DJURQRPLTXH�GH�7XQLVLH�����DYHQXH

&KDUOHV�1LFROOH�������7XQLV��7XQLVLD

329=(7(.

9� ODJXQL�%DKLUHW�HO�%LEDQ�RE�*DEHÈNHP�]DOLYX�Y� MXÊQLK� WXQL]LMVNLK�YRGDK� VH�SRMDYOMD� GHVHW� YUVW� L]� SRGUD]UHGD
PRUVNLK�SVRY�LQ�VNDWRY��(ODVPREUDQFKLL���3HW� L]PHG�QMLK��NL�VWDOQR�QDVHOMXMHMR�WR�PRUVNR�REPRßMH�]�UDKOR�SULPHVMR
VODGNH�YRGH�� VRGL�PHG� HYKDOLQH� YUVWH�� 5DMD�PLUDOHWXV�� 5�� UDGXOD�� 5KLQREDWRV� UKLQREDWRV�� 5�� FHPLFXOXV� LQ�'DV\DWLV
FKU\VRQRWD��6WDOQR�SRMDYOMDQMH� UHGQLK�VHOHßLK�VH�YUVW�6F\OLRUKLQXV�FDQLFXOD� LQ�7RUSHGR� WRUSHGR�SD� WHUMD�ÈH�GRGDWQR
SRWUGLWHY��3RGDWNL�R�SRMDYOMDQMX�GUXJLK�YUVW� VR�EUÊNRQH�SRVOHGLFD�JROLK�QDNOMXßLM�� VDM�JUH�]D�YUVWH�3ULRQDFH�JODXFD�
6SKU\UQD�]\JDHQD�LQ�5DMD�FODYDWD��NL�VR�L]NOMXßQR�PRUVNH�

.H\�ZRUGV��(ODVPREUDQFKLL��UD]ÊLUMHQRVW��UHSURGXNFLMVND�ELRORJLMD��%DKLUHW�(O�%LEDQ��7XQL]LMD��6UHGR]HPVNR�PRUMH

5()(5(1&(6

%DVV�� $�� -��� -�� '�� '
$XEUH\� 	� 1�� .LVWQDVDP\� �������
6KDUNV�RI�WKH�HDVW�FRDVW�RI�6RXWKHUQ�$IULFD��,��7KH�JHQXV
&DUFKDUKLQXV� �&DUFKDUKLQLGDH��� ,QYHVWLJDWLRQDO� 5HSRUW�
2FHDQRJUDSKLF�5HVHDUFK�,QVWLWXWH��'XUEDQ��6RXWK�$IULFD�
����������
%HQ�%UDKLP��5��	�&��&DSDSm� ��������1DJHRLUH� GRUVDOH
VXSSOpPHQWDLUH� FKH]� OD� WRUSLOOH� RFHOOpH�� 7RUSHGR� �7RU�
SHGR�� WRUSHGR� GHV� HDX[� WXQLVLHQQHV� �0pGLWHUUDQpH�FHQ�
WUDOH���&\ELXP�����������������
%HQ�%UDKLP��5���$��$�� 6HFN�	�&��&DSDSm� �������� $OEL�
QLVPH�FKH]�XQH�WRUSLOOH�RFHOOpH��7RUSHGR��7RUSHGR��WRU�
SHGR��&\ELXP�����������������
%LJHORZ��+�� %�� 	�:�� &�� 6FKURHGHU� �������� 6KDUNV�� ,Q�
)LVKHV� RI� WKH� :HVWHUQ� QRUWK� $WODQWLF� 0HP�� 6HDUV� )GQ�
0DU��5HV����������������
%UDGDt��0��1����������'LYHUVLWp�GX�SHXSOHPHQW�LFKW\TXH
HW�FRQWULEXWLRQ�j�OD�FRQQDLVVVDQFH�GHV�VSDULGpV�GX�JROIH
GH�*DEqV��3K�'��7KHVLV��8QLYHUVLW\�RI�6ID[��7XQLVLD�����
SS�
%UDGDt�� 0�� 1��� %�� 6DtGL�� 0�� *KRUEHO�� $�� %RXDtQ�� 2�
*XmORUJHW�	�&��&DSDSm� �LQ�SUHVV���2EVHUYDWLRQV�VXU� OHV
UHTXLQV� GX� JROIH� GH� *DEqV� �7XQLVLH� PpULGLRQDOH�
0pGLWHUUDQpH�FHQWUDOH���0pVRJpH�

&DGHQDW��-��	�-��%ODFKH���������5HTXLQV�GH�0pGLWHUUDQpH
HW�GH�O
$WODQWLTXH��SOXV�SDUWLFXOLqUHPHQW�GH�OD�FzWH�RFFL�
GHQWDOH�G
$IULTXH���)DXQH�WURS���256720������������
&DLOOLHW��%��0��	�'��:��%HGIRUG���������7KH�ELRORJ\�RI
WKUHH� SHODJLF� VKDUNV� IURP� &DOLIRUQLD� ZDWHUV�� DQG� WKHLU
HPHUJLQJ� ILVKHULHV�� &DOLIRUQLDQ� &RRSHUDWLRQ� )LVKHU\� ,Q�
YHVWLJDWLRQDO�5HSRUW������������
&DSDSm�� &�� �����D��� &RQWULEXWLRQ� j� OD� ELRORJLH� GHV
6F\OLRUKLQLGDH� GHV� FzWHV� WXQLVLHQQHV�� ,,�� 6F\OLRUKLQXV
FDQLFXOD�/LQQp��������UpJLPH�DOLPHQWDLUH��$QQ��,QVW��0L�
FKHO�3DFKD�����������
&DSDSm��&�������E���&RQWULEXWLRQ�j�OD�ELRORJLH�GHV�5DML�
GDH� GHV� FzWHV� WXQLVLHQQHV�� ,,�� 5DMD� UDGXOD� 'HODURFKH�
������ 5pSDUWLWLRQ� JpRJUDSKLTXH� HW� EDWK\PpWULTXH�� VH[�
XDOLWp�� UHSURGXFWLRQ�� $UFK�� ,QVW�� 3DVWHXU� 7XQLV�� ������
��������
&DSDSm��&�������D���&RQWULEXWLRQ�j�OD�ELRORJLH�GHV�5DML�
GDH�GHV�FzWHV�WXQLVLHQQHV�� ,,,��5DMD�FODYDWD�/LQQp�������
5pSDUWLWLRQ� JpRJUDSKLTXH� HW� EDWK\PpWULTXH�� VH[XDOLWp�
UHSURGXFWLRQ�HW� IpFRQGLWp��%XOO��0XV��1DWO��+LVW��1DW����
�������������
&DSDSm�� &�� �����E��� (WXGH� GX� UpJLPH� DOLPHQWDLUH� GH
GHX[�5DMLGDH�FRPPXQV�GDQV�OH�JROIH�GH�7XQLV��5DMD�PL�
UDOHWXV��/LQQp�������HW�5��UDGXOD�'HODURFKH��������5DSS�
&RPP��LQW��0HU�0pGLW����������������
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&DSDSm�� &�� �������� &RQWULEXWLRQ� j� OD� ELRORJLH� GHV
6F\OLRUKLQLGDH� GHV� FzWHV� WXQLVLHQQHV�� ,�� 6F\OLRUKLQXV
FDQLFXOD� �/LQQp�� ������� UpSDUWLWLRQ� JpRJUDSKLTXH� HW
EDWK\PpWULTXH�� VH[XDOLWp�� UHSURGXFWLRQ�� IpFRQGLWp�� %XOO�
2II��QDWQ��3rFK��7XQLVLH���������������
&DSDSm�� &�� �������� 3URSRV� VXU� OHV� 6pODFLHQV� GHV� FzWHV
WXQLVLHQQHV��%XOO��,QVW��1DWQ��6FL��7HFK��2FpDQRJU��3rFKH
6DODPPEz������������
&DSDSm�� &�� �������� /HV� 6pODFLHQV� GHV� FzWHV� PpGLWHU�
UDQpHQQHV�� DVSHFWV� JpQpUDX[�GH� OHXU� pFRORJLH� HW� H[HP�
SOHV�GH�SHXSOHPHQWV��2FpDQLV�����������������
&DSDSm��&��	� -�� 3��4XLJQDUG� �������� &RQWULEXWLRQ� j� OD
ELRORJLH�GHV�5DMLGDH�GHV�FzWHV�WXQLVLHQQHV��,��5DMD�PLUD�
OHWXV�/LQQp��������UpSDUWLWLRQ�JpRJUDSKLTXH�HW�EDWK\Pp�
WULTXH�� VH[XDOLWp�� UHSURGXFWLRQ�� IpFRQGLWp�� $UFK�� ,QVW�
3DVWHXU�7XQLV�����������������
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