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'XULQJ� WKH� LQYHVWLJDWLRQV�FRQGXFWHG�DIWHU� DQ�HQYLURQPHQWDO� UHVWRUDWLRQ�RI�7XQLV�6RXWKHUQ�/DJRRQ�� FORVH� WR� WKH
*XOI�RI�7XQLV�LQ�QRUWKHUQ�7XQLVLD�����WHOHRVW�VSHFLHV�ZHUH�FROOHFWHG�����RI�ZKLFK�ZHUH�UHFRUGHG�LQ�WKH�DUHD�IRU� WKH
ILUVW�WLPH��2I�WKH����WHOHRVWV�����ZHUH�VHGHQWDU\�����PDULQH�DQG����UHJXODU�PLJUDWRU\�VSHFLHV��7KHLU�RFFXUUHQFH�LQ�WKH
DUHD�LV�GLVFXVVHG�LQ�WKH�SUHVHQW�DUWLFOH�

.H\�ZRUGV��2VWHLFKWK\HV��WHOHRVWV��HQYLURQPHQWDO�UHVWRUDWLRQ��7XQLV�6RXWKHUQ�/DJRRQ��7XQLVLD��&HQWUDO�0HGLWHUUDQHDQ
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/H�ULFHUFKH�FRQGRWWH�QHOOD�ODJXQD�PHULGLRQDOH�GL�7XQLVL��SURVVLPD�DO�*ROIR�GL�7XQLVL��QHOOD�7XQLVLD�VHWWHQWULRQDOH�
LQ�VHJXLWR�DG�XQ�UHVWDXUR�DPELHQWDOH��KDQQR�SRUWDWR�DOOD�UDFFROWD�GL����VSHFLH�GL�WHOHRVWHL�����GHOOH�TXDOL�VRQR�VWDWH
VHJQDODWH�SHU�OD�SULPD�YROWD�SHU�TXHVW
DUHD��'HOOH����VSHFLH�UDFFROWH�����VRQR�VHGHQWDULH�����PDULQH�H����VSHFLH�FKH
PLJUDQR�UHJRODUPHQWH��/
DUWLFROR�GLVFXWH�LO�ORUR�ULWURYDPHQWR�LQ�TXHVW
DUHD�

3DUROH�FKLDYH��2VWHLWWL��7HOHRVWHL��UHVWDXUR�DPELHQWDOH��ODJXQD�PHULGLRQDOH�GL�7XQLVL��7XQLVLD�
0HGLWHUUDQHR�FHQWUDOH
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7KH�/DJRRQ�RI�7XQLV�� DGMRLQLQJ� WKH�FLW\� RI� 7XQLV�� LV
ORFDWHG�LQ�WKH�VRXWKZHVWHUQ�*XOI�RI�7XQLV��)LJV��������� ,W
LV�GLYLGHG�LQ�WZR�DUHDV�E\�D�QDYLJDWLRQ�FKDQQHO��L�H��LQWR
7XQLV�1RUWKHUQ� /DJRRQ� DQG� 7XQLV� 6RXWKHUQ� /DJRRQ�� ,Q
WKH�SDVW��ERWK�DUHDV�ZHUH�VHYHUHO\�DQWKURSLFDOO\�SROOXWHG
�=DRXDOL�� ������ %HQ� 6RXLVVL�� ������� 7KH\� UHTXLUHG� D
WKRURXJK�HQYLURQPHQWDO�UHVWRUDWLRQ��ZKLFK�KDV�EHHQ�UH�
FHQWO\� LQGHHG�DFKLHYHG� �9DQGHQEURHN�	�%HQ�&KDUUDGD�
������ %HQ� 6RXLVVL�� ������ %HQ� 6RXLVVL�HW� DO��� ������� ,Q�
YHVWLJDWLRQV�ZHUH�FDUULHG�RXW� LQ�7XQLV� 6RXWKHUQ�/DJRRQ
WR� DVVHVV� WKH� UHVWRUDWLRQ� LQIOXHQFH� RQ� WKH� LQVLGH� HQYL�
URQPHQW�� 7KH\� VKRZHG� D� VLJQLILFDQW� LPSURYHPHQW� RI
HFRORJLFDO� SDUDPHWHUV� DQG� DOORZHG� WR� UHFRUG� LQYHUWH�
EUDWH� VSHFLHV� SUHYLRXVO\� XQNQRZQ� LQ� WKH� ODJRRQ�� WKH
QHDUE\� *XOI� RI� 7XQLV�� DQG� EH\RQG�� DORQJ� WKH� 7XQLVLDQ
FRDVW��:LWK� VSHFLDO� UHJDUG� WR� LFKWK\RIDXQD��0pMUL�HW� DO�
������� LQ� SUHVV�� UHSRUWHG� RQ� WKH� RFFXUUHQFH� RI� VHYHQ
HODVPREUDQFK� VSHFLHV�� ZKLOH� %HQ� 6RXLVVL� HW� DO�� ������
FRQILUPHG� IRU� WKH� ILUVW� WLPH� WKH� -RKQ� 'RU\��=HXV� IDEHU
������ LQ�D�SHULPHGLWHUUDQHDQ� ODJRRQ��)XUWKHU� LQYHVWLJD�
WLRQV�SURYLGH�DGGLWLRQDO�UHFRUGV�RI�WHOHRVW�VSHFLHV�LQ�7X�
QLV� 6RXWKHUQ� /DJRRQ�� DOORZLQJ� XV� WR� HYDOXDWH� ZKHWKHU
WKHUH�LV�D�VLJQLILFDQW�LPSURYHPHQW�LQ�HQYLURQPHQWDO�SD�
UDPHWHUV�DIWHU�WKH�UHVWRUDWLRQ�RI�WKH�DUHD�DQG�WKH�UROH�RI
PDULQH�IOX[�LQ�WHOHRVW�GLYHUVLW\��6R��D�KLVWRULFDO�FRPSDUL�
VRQ�RI�7XQLV� 6RXWKHUQ�/DJRRQ� LFKWK\RIDXQD�EHIRUH�DQG
DIWHU� WKH�HQYLURQPHQWDO� UHVWRUDWLRQ� LV�PDGH��7KH� WHOHRVW
VSHFLHV� UHFHQWO\� IRXQG� LQ� WKH� DUHD� DUH� OLVWHG� DQG� WKHLU
RFFXUUHQFH�GLVFXVVHG��0RUHRYHU��D�FRPSDULVRQ�EHWZHHQ
LFKWK\RIDXQD� RI� 7XQLV� 6RXWKHUQ� /DJRRQ� DQG� WKRVH� RI
RWKHU�SHULPHGLWHUUDQHDQ�ODJRRQV�LV�FDUULHG�RXW�

0$7(5,$/�$1'�0(7+2'6

$W� SUHVHQW�� 7XQLV� 6RXWKHUQ� /DJRRQ� FRYHUV� ���� KD�
ZLWK� D� UHJXODU� GHSWK� DW� DERXW� �� P� WKURXJKRXW� WKH� OD�
JRRQ��H[FHSW�LQ�UHVWULFWHG�DUHDV�ZKHUH�LW�UHDFKHV���P�DW
WKH�PRVW��VHH�ILJXUH����

,W� DSSHDUV� DV� DQ� HORQJDWHG� HOOLSVH� GLUHFWHG� 6:�1(�
�����
��¢DQG� �����
��¢� 1�� DQG� �����
��¢� DQG� �����

��¢�(��7KH�QDYLJDWLRQ�FKDQQHO�����NP�ORQJ�DQG�PD[���
P�GHHS��FRQVWLWXWHV�SUR�SDUWH�WKH�QRUWKHUQ�ERUGHU�RI�7X�
QLV�6RXWKHUQ�/DJRRQ�

%HIRUH� WKH� HQYLURQPHQWDO� UHVWRUDWLRQ�� WKH� PHDQ
PRQWKO\�VDOLQLW\�UDQJHG�EHWZHHQ������DQG������SVX��DI�
WHU� WKH� UHVWRUDWLRQ�� LW� UDQJHG� EHWZHHQ� ��� DQG� ����� SVX
DQG� WKH�PRQWKO\� DYHUDJH�ZDV� ����� SVX� �%HQ� 6RXLVVL�HW
DO��� ������� 0RUHRYHU�� ERWK� PRQWKO\� DQG� DQQXDO� WHP�
SHUDWXUH�YDOXHV�GLG�QRW�VKRZ�VLJQLILFDQW�GLIIHUHQFHV�EH�
IRUH�DQG�DIWHU� WKH� UHVWRUDWLRQ� �%HQ�6RXLVVL�HW� DO��� ������
%HQ�6RXLVVL�HW�DO���������������������������VKRZHG�WKDW
ERWK� QLWUDWHV� DQG� SKRVSKRUXV� UDWHV� UHDFKHG� KLJK� OHYHOV
LQ� ERWK�ZDWHU� DQG� VHGLPHQWV� EHIRUH� WKH� HQYLURQPHQWDO
UHVWRUDWLRQ�� %\� FRQWUDVW�� %HQ� 6RXLVVL� HW� DO�� ������� RE�

VHUYHG�D�VLJQLILFDQW�UHGXFWLRQ�RI�ERWK�QLWUDWHV�DQG�SKRV�
SKRUXV�UDWHV�DIWHU�WKH�HQYLURQPHQWDO�UHVWRUDWLRQ�

2XU�LFKWK\RIDXQDO�LQYHVWLJDWLRQV�ZHUH�UHJXODUO\�FRQ�
GXFWHG� EHWZHHQ� ����� DQG� ������ -XYHQLOH� DV� ZHOO� DV
DGXOW� ILVKHV� ZHUH� GLUHFWO\� FROOHFWHG� DW� ILVKLQJ� VLWHV
WKURXJKRXW�WKH�DUHD��WKUHH�WLPHV�SHU�ZHHN��DW�OHDVW��VRRQ
DIWHU�WKH\�ZHUH�ODQGHG��7KH\�ZHUH�FDXJKW�PDLQO\�E\�JLOO�
QHWV� DQG� WUDPDLOV�� RFFDVLRQDOO\� E\� FDVW�QHVWV�� ODQGLQJ�
QHWV�� DQJOHUV� DQG� GLYLQJ�� )UHVK� DQG� VRPHWLPHV� DOLYH
VSHFLPHQV�ZHUH�H[DPLQHG��7KH�VSHFLHV�UHFRUGHG�LQ�7X�
QLV�6RXWKHUQ�/DJRRQ�EHIRUH�DQG�DIWHU�WKH�HQYLURQPHQWDO
UHVWRUDWLRQ�ZHUH�GLYLGHG� LQWR� WKUHH�FDWHJRULHV� IROORZLQJ
4XLJQDUG�	�=DRXDOL��������

7KH�ILUVW�FDWHJRU\�LQFOXGHV�VHGHQWDU\�VSHFLHV�WKDW�DUH
JHQHUDOO\� RI� VPDOO� VL]H� DQG� DUH� DEXQGDQWO\� DV� ZHOO� DV
UHJXODUO\�FDXJKW�DOO�\HDU�URXQG�LQ�WKH�ODJRRQV��7KH�VHF�
RQG�FDWHJRU\�FRPSULVHV�VSHFLHV�HQWHULQJ�WKH�ODJRRQV�RF�
FDVLRQDOO\� RU� DFFLGHQWDOO\� VWUD\LQJ� IURP� PLJUDWRU\
PRYHPHQWV�� 7KH\� GHYHORS� DQG� UHSURGXFH� RQO\� LQ� RII�
VKRUH� DUHDV�� 7KH� WKLUG� FDWHJRU\� FRQFHUQV� VSHFLHV� RI
ZKLFK� IU\� DQG� MXYHQLOHV� ����� HQWHU� WKH� ODJRRQV� WR� ILQG
VXIILFLHQW� UHVRXUFHV�DQG� WR�GHYHORS��7KHVH� VSHFLHV�FRQ�
VWLWXWH� D� PLG�WHUP� EHWZHHQ� WKH� WZR� DERYH� FDWHJRULHV�
WKH\�DUH�
PL[HG�VSHFLHV
�RU�UDWKHU�UHJXODU�PLJUDWRU\�VSH�
FLHV�

)LJ�����0DS�RI�7XQLVLD��ZLWK�WKH�*XOI�RI�7XQLV��*7���WKH
*XOI�RI�+DPPDPHW��*+���DQG�WKH�*XOI�RI�*DEoV��**��
6O�����=HPOMHYLG�7XQL]LMH� V�7XQLÉNLP��*7���+DPPDPHW�
VNLP��*+��LQ�*DEHÉNLP�]DOLYRP��**��
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)LJ�� ��� 0DS� RI� 7XQLV� /DJRRQ�� GLYLGHG� E\� QDYLJDWLRQ
FKDQQHO� �1&�� LQ� WZR� DUHDV�� 7XQLV� 1RUWKHUQ� /DJRRQ
�71/��DQG�7XQLV�6RXWKHUQ�/DJRRQ� �76/��DIWHU� WKH�HQYL�
URQPHQWDO�UHVWRUDWLRQ�
6O�� ��� =HPOMHYLG� 7XQLÉNHJD� ]DOLYD� �� NL� JD� QDYLJDFLMVNL
NDQDO��1&��GHOL�QD�GYH�REPRàML��7XQLÉNR�VHYHUQR�ODJXQR
�71/�� LQ� 7XQLÉNR� MXËQR� ODJXQR� �76/�� �� SR� QMHJRYHP
RNROMVNHP�UHVWDYULUDQMX�

:LWK� VSHFLDO� UHJDUG� WR� WKHLU� DEXQGDQFH� LQ� 7XQLV
6RXWKHUQ� /DJRRQ�� IRXU� FDWHJRULHV� RI� VSHFLHV� ZHUH� DOVR
FRQVLGHUHG�

�� VSHFLHV� DEXQGDQWO\� FDXJKW� WKURXJKRXW� WKH� \HDU�
FRPPRQO\�FDXJKW�WKURXJKRXW�WKH�\HDU��RU�GXULQJ�RQH�RU
VRPH�SHULRGV�RI�WKH�\HDU�

��VSHFLHV�IUHTXHQWO\�FDXJKW�WKURXJKRXW�WKH�\HDU�RU�LQ
RQH�RU�VRPH�SHULRGV�RI�WKH�\HDU�

�� VSHFLHV� UDUHO\� FDXJKW� WKURXJKRXW� WKH� \HDU� RU� LQ
VRPH�SHULRG�RI�WKH�\HDU�

��VSHFLHV�RFFDVLRQDOO\�FDXJKW�
0RUHRYHU�� LQ� RUGHU� WR� FKDUDFWHUL]H� WHOHRVW� ELRGLYHU�

VLW\�LQ�7XQLV�6RXWKHUQ�/DJRRQ��ZH�IROORZHG�%UDGDw�HW�DO�
�������ZKR� FRQVLGHU� WKUHH� FDWHJRULHV� RI� VSHFLHV� EDVHG
RQ� WKHLU� JHRJUDSKLF� GLVWULEXWLRQ�� VXFK� DV�� $WODQWR�
0HGLWHUUDQHDQ��$0���FRVPRSROLWDQ��&���HQGHPLF��(��DQG
WKHLU�DIILQLWLHV�FRPSULVLQJ�WKUHH�FDWHJRULHV�� VXFK�DV�VSH�
FLHV� EHORQJLQJ� WR� FROG� ZDWHU� IDXQD� �&:)��� WKHUPRSKL�
ORXV�VSHFLHV��76��DQG�XQFODVVLILHG��8��

5(68/76

2I� WKH����VSHFLHV� UHFRUGHG� WR�GDWH�����ZHUH� VHGHQ�
WDU\� ������� ���PDULQH� ������ DQG� ��� UHJXODU�PLJUDWRU\
VSHFLHV� �������2I� WKH� ��� VSHFLHV� UHFRUGHG� IRU� WKH� ILUVW
WLPH� LQ�7XQLV�6RXWKHUQ�/DJRRQ��HOHYHQ�ZHUH� VHGHQWDU\�
���PDULQH�DQG����UHJXODU�PLJUDWRU\�VSHFLHV�

0RVW� RI� WKH� REVHUYHG� VSHFLPHQV� ZHUH� MXYHQLOHV�
+RZHYHU��VRPH�VSHFLHV�VXFK�DV�$WKHULQD�ER\HUL��%HORQH
EHORQH�DQG�=RVWHULVHVVRU�RSKLRFHSKDOXV�FRPSULVHG�PD�
WXUH�VSHFLPHQV�H[SHOOLQJ�VSHUPDWR]RD�RU�RRF\WHV�ZKHQ
FDXJKW��2I� WKH� VSHFLHV� UHFRUGHG� LQ� 7XQLV� 6RXWKHUQ� /D�
JRRQ��VL[�DUH�FRPPRQO\�FDXJKW�DOO�WKH�\HDU�URXQG�LQ�WKH
DUHD��L�H��0XJLO�FHSKDOXV��$QJXLOOD�DQJXLOOD��/L]D�DXUDWD�
/L]D� UDPDGD�� 'LSORGXV� DQQXODULV� DQG� 'LFHQWUDUFKXV
ODEUD[��ZKLFK�DUH�FRQVLGHUHG�WR�EH�RI�HFRQRPLFDO�LQWHU�
HVW�

2I� WKH� ��� WHOHRVW� VSHFLHV� UHFRUGHG�� �� ZHUH� DEXQ�
GDQWO\�� ��� FRPPRQO\�� ��� UDUHO\� DQG� �� RFFDVLRQDOO\
FDXJKW� LQ� WKH� DUHD� �7DE�� ���� 7KLV� VXJJHVWV� WKDW�PDQ\� RI
WKH� VSHFLHV� SUREDEO\� EHJDQ� WR� HVWDEOLVK� WKHPVHOYHV� LQ
7XQLV� 6RXWKHUQ� /DJRRQ��0RUHRYHU�� RI� WKH� ��� VHGHQWDU\
VSHFLHV����ZHUH�HQGHPLF��DQG����$WODQWR�0HGLWHUUDQHDQ�
ZLWK�UHJDUG�WR�WKHLU�PDULQH�DIILQLWLHV����VSHFLHV�ZHUH�XQ�
FODVVLILHG�� DQG��� WKHUPRSKLORXV��2I� WKH����PDULQH� VSH�
FLHV���� VSHFLHV�ZDV�HQGHPLF�����$WODQWR�0HGLWHUUDQHDQ
DQG� �� FRVPRSROLWDQ�� ��� EHORQJHG� WR� WKHUPRSKLORXV
IDXQD��D�VLQJOH�RQH�WR�FROG�ZDWHU�IDXQD�DQG���ZHUH�XQ�
FODVVLILHG��2I� WKH���� UHJXODU�PLJUDWRU\� VSHFLHV�� D� VLQJOH
VSHFLHV� ZDV� HQGHPLF�� WKH� UHPDLQLQJ� ��� $WODQWR�0HGL�
WHUUDQHDQ�����ZHUH�WKHUPRSKLORXV�WHOHRVW�VSHFLHV����XQ�
FODVVLILHG�DQG���EHORQJHG�WR�FROG�ZDWHU�IDXQD�

',6&866,21

)LVKHULHV�KDYH�EHHQ�UHSRUWHG�LQ�WKH�/DJRRQ�RI�7XQLV
VLQFH� WKH� HDUO\� $QWLTXLW\�� )XUWKHUPRUH�� (O� %HNUL� ������
QRWHG� SUHVHQFH� RI� WZR� ODUJH� IDUPLQJ� VLWHV� LQ� WKH� DUHD
FORVH�WR�WKH�VHD��ZH�WKLQN�WKDW�WKH\�SUREDEO\�ZHUH�UXGL�
PHQWDU\� ORFDO� ILVK�WUDSSLQJV�� WKHLU� YHUQDFXODU� QDPH� LV

FKDUILD
���$PRQJ� WKH� ILVK� VSHFLHV�DEXQGDQWO\�FDXJKW� LQ
WKH� DUHD�� KH� FLWHG� WKH� VWULSHG� VHD� EUHDP�� WKH� JLOW�KHDG
VHD�EUHDP�DQG�WKH�IODW�KHDG�JUH\�PXOOHW�

)LVKHUPHQ�IURP�/DJRRQ�RI�7XQLV�DUH�GUDZQ�RQ�RQH�RI
WKH�ODUJH�WDSHVWULHV�FDUULHG�RXW�LQ�RUGHU�WR�FRPPHPRUDWH
7XQLV� WDNHQ� E\� &KDUOHV� WKH� )LIWK�� 3H\VVRQQHO� �������
JLYHQ� D� WKRURXJK� GHVFULSWLRQ� RI� WKH� UXGLPHQWDU\� ILVK�
WUDSSLQJV�� SUREDEO\� FKDUILD�� DOVR� QDPHG� 
ERUGLJRX
� RU

SHVFKLHUH
�XVHG�DW�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\�

)XUWKHU��QHZ� ILVKLQJ�JHDUV�ZHUH� LQWURGXFHG�� VXFK�DV
ILVK�WUDSSLQJV��JLOO�QHWV��FKHVW�QHWV�DQG�FDVW�QHWV� �&KDP�
IUDXOW�� ������� DQG� IRU� HHOV�H[FOXVLYHO\��D�SDVVLYH� ILVKLQJ
GHYLFH��WKH�
FDSnFKDGH
��GHULYDWLYH�RI�D�KRRS�QHW��4XLJ�
QDUG�	�)DUUXJLR��������

%HWZHHQ������DQG�������ILVKHULHV�ZHUH�UHJXODWHG�E\
JUDQWV�LQ�RUGHU�WR�LPSURYH�WKHLU�HFRQRPLFDO�SURGXFWLYLW\
�)DJqV�	�3RQ]HYHUUD�� �������+RZHYHU�� VLQFH� ������ WKH
2IILFH�1DWLRQDO�GHV�3rFKHV�GH�7XQLVLH��213��FRQWUROOHG
ERWK� H[SORLWDWLRQ� DQG� FRPPHUFLDOL]DWLRQ� RI� WKH� ODJRRQ
SURGXFWLRQ�� $W� SUHVHQW�� WKH� 213� QR� ORQJHU� H[LVWV�� WKH
ILVK�WUDSSLQJV�ZHUH�UHPRYHG�DQG�ILVKLQJ�LV�QRW�VXSSRUWHG
E\�VWDWLVWLFDO�GDWD�
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7DE�����/LVW�RI�WKH�WKUHH�FDWHJRULHV�RI�WHOHRVW�VSHFLHV�UHFRUGHG�LQ�7XQLV�6RXWKHUQ�/DJRRQ��
��VSHFLHV�UHFRUGHG�IRU�WKH
ILUVW�WLPH�LQ�WKH�DUHD���$���DEXQGDQWO\�FDXJKW�WKURXJKRXW�WKH�\HDU���&���FRPPRQO\�FDXJKW�WKURXJKRXW�RU�LQ�RQH�RU
VRPH�SHULRGV�RI�WKH�\HDU���5���UDUHO\�FDXJKW�LQ�RQH�RU�VRPH�SHULRG�RI�WKH�\HDU���2���RFFDVLRQDOO\�FDXJKW���$0���$W�
ODQWR�0HGLWHUUDQHDQ���&P���FRVPRSROLWDQ���(���HQGHPLF���&:)���FROG�ZDWHU�IDXQD���76���WKHUPRSKLORXV�VSHFLHV���8��
XQFODVVLILHG�
7DE�����6H]QDP�WUHK�NDWHJRULM�NRVWQLF��]DEHOHËHQLK�Y�7XQLÉNL�MXËQL�ODJXQL��
��YUVWD�]DEHOHËHQD�SUYLà�Y�WHP�REPRàMX�
�$���XMHWD�Y�YHOLNHP�ÉWHYLOX�VNR]L�YVH�OHWR���&���XMHWD�VNR]L�YVH�OHWR�DOL�OH�Y�QHNDWHULK�OHWQLK�REGREMLK���5���UHGNR�XMHWD
Y�HQHP�DOL�Y�QHNDWHULK�OHWQLK�REGREMLK���2���REàDVQR�XMHWD���$0���DWODQWVNR�VUHGR]HPVND���&P���NR]PRSROLWVND���(��
HQGHPLàQD���&:)���PU]OROMXEQD�IDYQD���76���WRSOROMXEQD�YUVWD���8���QHRSUHGHOMHQD�

6HGHQWDU\�VSHFLHV 0DULQH�VSHFLHV 5HJXODU�PLJUDWRU\�VSHFLHV

$SKDQLXV�IDVFLDWXV��5��(��8� $QJXLOOD�DQJXLOOD��&��$0��&:)� %DOLVWHV�FDUROLQHQVLV�
��5��$0��76�
$WKHULQD�ER\HUL��&��$0��8� 0XJLO�FHSKDOXV��&��&P��76� 'LSORGXV�SXQWD]]R�
��5��$0��76�
*RELXV�QrJHU�
��$��$0��8� &KHORQ�ODEURVXV��&��$0��8� 6DUGLQHOOD�DXULWD�
��5��$0��76�
=RVWHULVHVVRU�RSKLRFHSKDOXV�

�5��(��76�

/L]D�DXUDWD��&��$0��8� 6SLFDUD�IOH[XRVD�
��5��$0��8�

6DODULD�EDVLOLFD�
��$��(��8� /��UDPDGD��&��$0��8� 6��PHDQD�
��5��$0��8�
/DEUXV�PL[WXV�
��5��$0��8� /��VDOLHQV��&��$0��8� %RWKXV�SRGDV�SRGDV�
��5��$0��76�
6\PSKRGXV�FLQHUHXV�
��5��$0��76� =HXV�IDEHU�
��&��$0��76� (SLQHSKHOXV�PDUJLQDWXV�
��5��$0��76�
6��PHORSV�
��5��$0��76� 6FRUSDHQD�SRUFXV�
��$��$0��76� 0HUOXFFLXV�PHUOXFFLXV�
��&��$0�

&:)�
6��WLQFD�
��5��$0��76� 'LFHQWUDUFKXV�ODEUD[��&��$0��8� 3DJHOOXV�HU\WKULQXV�
��&��$0��&:)�
+LSSRFDPSXV�KLSSRFDPSXV�

�&��$0��76�

/LWKRJQDWKXV�PRUP\UXV��&��$0��76� 3DJUXV�DXULJD�
��5��$0��76�

+��JXWWXODWXV�
��&��$0��76� 6SDUXV�DXUDWD��&��$0��76� 3RPDWRPXV�VDOWDWUL[�
��2��$0��76�
6\QJQDWKXV�DFXV�
��&��$0��8� 'LSORGXV�DQQXODULV�
��$��$0��76� 6DUGLQD�SLOFKDUGXV�
��&��$0��76�
6��W\SKOH�
��&��$0��8� '��YXOJDULV�
��&��$0��76� 6FRPEHU�VFRPEUXV�
��&��$0��76�

'��VDUJXV�
��&��(��76� 6\PSKRGXV�RFHOODWXV�
��2��(��76�
6DUSD�VDOSD��&��$0��76� 7UDFKLQRWXV�RYDWXV�
��2��$0��8�
%RRSV�ERRSV�
��&��$0��76� 7ULJOD�OXFHUQD�
��5��$0��8�
%HORQH�EHORQH�
��&��$0��8� /DEUXV�PHUXOD�
��5��$0��76�
6ROHD�YXOJDULV��&��$0��8� /��YLULGLV�
��5��$0��76�
6��VHQHJDOHQVLV�
��&��$0��76� &RQJHU�FRQJHU�
��5��$0��76�
0XOOXV�EDUEDWXV�
��&��$0��76� *RELXV�JRELWLV�
��5��$0��76�
0��VXUPXOHWXV�
��&��$0��76� 8PEULQD�FLUURVD�
��&��$0��76�
6SK\UDHQD�VSK\UDHQD�
��&��$0��76� 'HQWH[�GHQWH[�
��5��$0��76�
7UDFKXUXV�WUDFKXUXV�
��&��$0��76� 'DFW\ORSWHUXV�YROLWDQV�
��5��$0��76�
6DUGLQHOOD�PDGHUHQVLV�
��&��$0��76�
6HUUDQXV�VFULED�
��5��$0��76�
(QJUDXOLV�HQFUDVLFKROXV�
��&��$0��8�

=DRXDOL� ������� JOREDOO\� FRQVLGHUHG� WKUHH� KLVWRULFDO
SKDVHV�LQ�WKH�GHYHORSPHQW�RI� ILVKHULHV�LQ�WKH�/DJRRQ�RI
7XQLV��'XULQJ� WKH� ILUVW�SKDVH�� ODVWLQJ�EHWZHHQ� WKH�SDUWL�
WLRQ� RI� WKH� ODJRRQ� LQ� WZR� DUHDV�� ����� DQG� ����� DS�
SUR[LPDWHO\�� ILVKHU\� SURGXFWLRQ� IRFXVHG� RQ� VSHFLHV� RI
HFRQRPLF�LQWHUHVW��EXW�WKH�WDUJHWHG�VSHFLHV�ZDV�WKH�JLOW�
KHDG�VHD�EUHDP��'XULQJ�WKH�VHFRQG�SKDVH��IURP������WR
WKH� EHJLQQLQJ� RI� WKH� HLJKWLHV�� PXOOHWV� ZHUH� WKH� PRVW
FDSWXUHG� TXDOLWDWLYHO\� DQG� TXDQWLWDWLYHO\�� 'XULQJ� WKH
WKLUG�SKDVH�FRQFRPLWDQW� WR� WKH�GHJUDGDWLRQ�RI� WKH�HFR�
V\VWHP�� WKH� ILVKHULHV�SURGXFWLRQ�PDLQO\�FRPSULVHG�HHOV�
$Q� DQDO\VLV� RI� IOHVK� UHPRYHG� IURP� VRPH� ILVK� VSHFLHV
VKRZHG�KLJK�YDOXHV�RI�KHDY\�PHWDOV� �VHH�%HQ�6RXLVVL�HW

DO��� ������ %HQ� 6RXLVVL�� ������� 6R�� FRQVWDQW� GHFOLQH� RI
ILVKHU\� SURGXFWLRQ� ZDV� REVHUYHG�� DQG� D� FRPSDUDWLYH
VWXG\�VKRZHG� WKDW� LW� UHDFKHG����� WRQV� LQ������ �&KDP�
IUDXOW�� ������ DJDLQVW� ��� WRQV� LQ� ����� �213�� XQSXEO�
GDWD��

:LWK�VSHFLDO�UHJDUG�WR�WKH�VSHFLHV�UHFRUGHG�LQ�7XQLV
6RXWKHUQ� /DJRRQ�� =DRXDOL� ������� QRWHG� WKDW� WKH� DYDLO�
DEOH� GDWD� DUH� EDVHG� RQ� FKHFN�OLVWV�� ZKLFK� PDLQO\� UH�
SRUWHG�FRPPHUFLDOO\� LQWHUHVWLQJ�VSHFLHV��2I� WKH����VSH�
FLHV�UHFRUGHG� LQ�7XQLV�6RXWKHUQ�/DJRRQ�� WZR�ZHUH�VHG�
HQWDU\�DQG����ZHUH�UHJXODU�PLJUDWRU\�VSHFLHV��QR�PDULQH
VSHFLHV� ZHUH� UHFRUGHG�� 7KH� ILUVW� FDWHJRU\� FRPSULVHG
VPDOO�VL]H�VSHFLHV�QRW�LQFOXGHG�LQ�VWDWLVWLFDO�UHSRUWV�
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$� VLJQLILFDQW� LQFUHDVH� RI� ILVK� VSHFLHV� UHSRUWHG� DIWHU
WKH�HQYLURQPHQWDO�UHVWRUDWLRQ�RI�7XQLV�6RXWKHUQ�/DJRRQ
DSSHDUV� LQ�7DEOH���� )RUPHUO\�� WKH�DUHD�H[KLELWHG� D� ORZ
ILVK�ELRGLYHUVLW\�DV�WKH�FRQVHTXHQFH�RI�KHDY\�SROOXWLRQ�
$W� SUHVHQW�� WKH� VLJQLILFDQW� LQFUHDVH� LQ� ILVK� ELRGLYHUVLW\
VKRZV�WKDW�WKH�DUHD�LV�VXEPLWWHG�WR�WKH�LQIOXHQFH�RI�PD�
ULQH�IOX[�

7KH� LFKWK\RORJLFDO� LQYHVWLJDWLRQ� VKRZHG� WKDW� RI� WKH
��� VSHFLHV� LGHQWLILHG� LQ� WKH�DUHD�� ���ZHUH� UHFRUGHG� IRU
WKH�ILUVW�WLPH�LQ�7XQLV�6RXWKHUQ�/DJRRQ��ZLWK�DOO�WKH�PD�
ULQH� DQG� PRVW� RI� WKH� UHJXODU� PLJUDWRU\� VSHFLHV�� HVSH�
FLDOO\�HODVPREUDQFK�VSHFLHV��DPRQJ�WKHP��VHH�7DEOH����
7KH\� DUH� LQFOXGHG� DPRQJ� WKH� ���� WHOHRVW� VSHFLHV� UH�
SRUWHG�LQ�WKH�*XOI�RI�7XQLV��%UDGDw�HW�DO���������

0RVW� RI� WKH� UHFRUGHG� VSHFLHV� ZHUH� $WODQWR�0HGL�
WHUUDQHDQ��DQG�RQO\�VRPH�RI�WKHP�ZHUH�HQGHPLF��ZKLFK
FRQILUPV�WKH�UROH�RI�WKH�QHDUE\�*XOI�RI�7XQLV�LQ�SRSXOD�
WLRQ� VHWWOHPHQW� RI� 7XQLV� 6RXWKHUQ� /DJRRQ�� +RZHYHU�
PRVW� RI� WKH� UHFRUGHG� VSHFLHV� ZHUH� WKHUPRSKLORXV� DQG
JHQHUDOO\�IRXQG�LQ�ZDUP�ZDWHU��DOWKRXJK�WHPSHUDWXUH�RI
7XQLV� 6RXWKHUQ� /DJRRQ� GLG� QRW� LQFUHDVH� VLJQLILFDQWO\�
7KH�UHODWLYH�DEXQGDQFH�RI� WKHVH�VSHFLHV�LV�SRVVLEO\�GXH

WR�IDFW�WKDW�WKH�ZDWHUV�RI�WKH�*XOI�RI�7XQLV�DUH�SUREDEO\
EHFRPLQJ�ZDUPHU�� WKH� VDPH�DV� LQ� RWKHU�0HGLWHUUDQHDQ
DUHDV��VHH�)UDQFRXU�HW�DO����������%\�FRQWUDVW��WKH�RFFXU�
UHQFH� RI� FROG�ZDWHU� VSHFLHV� VKRZV� WKDW� VHYHUDO� VSHFLHV
WRRN� UHIXJH� LQ� D� UHVWULFWHG� EXW� DOVR� SURWHFWHG� DUHD�
SUREDEO\� IRU� WURSKLF� UHODWLRQV�� VXFK�DV�6SK\UDHQD�VSK\�
UDHQD��7ULJOD�OXFHUQD��'HQWH[�GHQWH[�DQG�'DFW\ORSWHUXV
YROLWDQV��ZKLFK�DUH�JHQHUDOO\�IRXQG�LQ�GHHSHU�ZDWHUV�

,Q�7DEOH���� WKH�QXPEHU�RI�VSHFLHV� UHFRUGHG� LQ�VRPH
SHULPHGLWHUUDQHDQ� ODJRRQV� LV� VXPPDUL]HG�� 7KH� LFKWK\�
RORJLFDO� VSHFLILF� ULFKQHVV�� REVHUYHG� LQ� 7XQLV� 6RXWKHUQ
/DJRRQ� GXH� WR� WKH� UHFHQW� ILVKHV
� LQWUXVLRQ� LQ� WKH� DUHD�
FRQILUPV�WKH�VXFFHVV�RI�WKH�HQYLURQPHQWDO�UHVWRUDWLRQ�RI
WKH�DUHD��0RUHRYHU��LW�LV�LQWHUHVWLQJ�WR�SRLQW�RXW�D�VLJQLIL�
FDQW� GHFUHDVH� RI� ILVK� VSHFLHV� LQ� WKH� /DJRRQ� RI�*KDU� (O
0HOK�� %HWZHHQ� ����� DQG� ������ 5KRPGDQH� ������� UH�
FRUGHG� ��� DQG� $FK�%HQ� )DGKHO� ������� ��� VSHFLHV�� ��
VSHFLHV�GLVDSSHDUHG�IURP�WKH�DUHD��LQFOXGLQJ�WKUHH�HODV�
PREUDQFK� VSHFLHV�� ZKLFK� DUH� UDUHO\� IRXQG� LQ� ODJRRQV
�VHH�&DSDSp�HW�DO���������0pMUL�HW�DO����������7KLV�GLIIHU�
HQFH�LV�QRW�GXH�WR�VDPSOLQJ�EXW�WR�WKH�IDFW�WKDW�DW�WKH�OD�
JRRQ�LV�VXEMHFWHG�WR�SROOXWLRQ�SUHVVXUHV��VLPLODU�WR�WKRVH

7DE�����,FKWK\RORJLFDO�VSHFLILF�GLYHUVLW\�REVHUYHG�LQ�SHULPHGLWHUUDQHDQ�ODJRRQV�
7DE�����,KWLRORÉND�VSHFLILàQD�SHVWURVW�Y�REPHGLWHUDQVNLK�ODJXQDK�

/DJRRQ $UHD 1R��VSHFLHV $XWKRUV
*UXLVVDQ 6RXWK��)UDQFH �� *RXUUHW�������
&DQHW 6RXWK��)UDQFH ����� *RXUUHW���������+HUYp�������
0pMHDQ 6RXWK��)UDQFH �� 3DULV�	�4XLJQDUG�������
3UpYRVW 6RXWK��)UDQFH ����� *RXUUHW���������3DULV�	�4XLJQDUG���������)DYU\�HW�DO��������
3LHUUH�%ODQFKH 6RXWK��)UDQFH ����� 3DULV�	�4XLJQDUG���������/H�&RUUH�	�$XWHP�������
%DJHV�6LJHDQ 6RXWK��)UDQFH ����� *RXUUHW���������&DKHW�HW�DO��������
)URQWLJQDQ 6RXWK��)UDQFH �� 3DULV�	�4XLJQDUG�������
/DSDOPH 6RXWK��)UDQFH ����� *RXUUHW���������&DPEURQ\�������
6DOVHV�/HXFDWH 6RXWK��)UDQFH ����� *RXUUHW���������+HUYp�������
$\UROOH�&DPSLJQRO 6RXWK��)UDQFH �� *RXUUHW�������
%RXUGLJRX 6RXWK��)UDQFH �� &DPEURQ\�������
0DXJXLR 6RXWK��)UDQFH ����� 4XLJQDUG�HW�DO����������%RXFKHUHDX�HW�DO��������
%HUUH 6RXWK��)UDQFH ����� +XYH�HW�DO��������
7KDX 6RXWK��)UDQFH �� 3DULV�	�4XLJQDUG�������
%LJXJOLD &RUVLFD � ;LPHQqV�������
8UELQR &RUVLFD �� ;LPHQqV�������
'LDQD &RUVLFD �� ;LPHQqV�������
1DGRU 1RUWK�

0RURFFR
�� *XpORUJHW�HW�DO��������

%L]HUWH 1RUWK��7XQLVLD �� =DRXDOL�������
,FKNHXO 1RUWK��7XQLVLD �� &KDRXDFKL���������&KDRXDFKL�	�%HQ�+DVVLQH�������
*KDU�(O�0HOK 1RUWK��7XQLVLD �� 5RPGKDQH�������
*KDU�(O�0HOK 1RUWK��7XQLVLD �� $FK�%HQ�)DGKHO�������
%DKLUHW�(O�%LEDQ 6RXWK��7XQLVLD �� /HPRDOOH�	�9LG\�������
7XQLV�6RXWK�
/DJRRQ

1RUWK��7XQLVLD �� =DRXDOL�/DLGDLQ���������SULRU�WR�UHVWRUDWLRQ

7XQLV�6RXWK�
/DJRRQ

1RUWK��7XQLVLD �� 3UHVHQW�VWXG\��SRVW�UHVWRUDWLRQ
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SUHYLRXVO\�UHSRUWHG�IRU�7XQLV�1RUWKHUQ�DQG�6RXWKHUQ�/D�
JRRQV�� DQG� ZLOO� IXUWKHU� EH� D� VXEMHFW� RI� HQYLURQPHQWDO
UHVWRUDWLRQ�

0RUHRYHU�� LQ� WKH� VDPSOH�� ERWK� PDULQH� DQG� UHJXODU
PLJUDWRU\� VSHFLHV� ZHUH� TXDOLWDWLYHO\� DQG� TXDQWLWDWLYHO\
GRPLQDQW�� VRPH� VSHFLHV� DUH� FXUUHQWO\� DQG� UHJXODUO\
FDXJKW� LQ� WKH�DUHD�� WKURXJKRXW� WKH�\HDU��3ULRU� WR� WKH� OD�
JRRQ�HQYLURQPHQWDO�UHVWRUDWLRQ��QR�PDULQH�VSHFLHV�ZHUH
UHFRUGHG�LQ�WKH�DUHD��PRUHRYHU��IRU�LQVWDQFH��=��IDEHU��WR
RXU� NQRZOHGJH�� ZDV� UHFRUGHG� IRU� WKH� ILUVW� WLPH� LQ� D
SHULPHGLWHUUDQHDQ�ODJRRQ��%HQ�6RXLVVL�HW�DO���������

$V� WKH�ZDWHU� TXDOLW\� KDV� EHHQ� LPSURYHG� FRQVLGHUD�
EO\�� LW� HQDEOHG� QXPHURXV� IORULVWLF� DQG� IDXQLVWLF� LQYHUWH�
EUDWH�FRPPXQLWLHV�WR�UHSURGXFH�DQG�GHYHORS�LQ�WKH�DUHD
�%HQ� 6RXLVVL�� ������ %HQ� 6RXLVVL� HW� DO��� ������� 6R�� WKHLU
DYDLODELOLW\� FRQVWLWXWHV� WKH� PDLQ� HFRORJLFDO� VXSSRUW� IRU
IXUWKHU� GHYHORSPHQW� RI� ILVK� VSHFLHV�� 0RUHRYHU�� DPRQJ
WKH�VSHFLPHQV�FDSWXUHG�LQ�WKH�DUHD��PDQ\�RI�WKHP�ZHUH

MXYHQLOHV�� DQG� WKHVH� ILQGLQJV� VXJJHVW� WKDW� VRPH� VSHFLHV
FRXOG� GHYHORS� DQG� UHSURGXFH� LQ� WKH� DUHD� �VHH� %HQ
6RXLVVL�HW�DO���������

7KH�VXFFHVV�RI�D�GHILQLWH�HVWDEOLVKPHQW�RI�ILVK�SRSX�
ODWLRQV�UHPDLQV�VSHFXODWLYH��,QWUXVLRQ�RI�VRPH�VSHFLHV�LV
IRUWXLWRXV��)LVK�RYHUODSV��ZKLFK�LQYROYH�IXUWKHU�FRPSHWL�
WLRQ� SUHVVXUHV�� FDQQRW� EH� H[FOXGHG�� 7KH� SUHVHQW� REVHU�
YDWLRQV�RQ�ILVK�FRPPXQLWLHV�DUH�EDVHG�RQ�VPDOO�VDPSOHV
DQG�DUH�QRW�VXIILFLHQW�WR�SURYLGH�DQ�HVWLPDWH�RI�WKHLU�DE�
VROXWH�DEXQGDQFH��0RUHRYHU��PLJUDWLRQV�RXWVLGH�DQG�LQ�
VLGH� WKH� ODJRRQ�GHPDQG� WKH�JUHDWHVW�SRVVLEOH� DWWHQWLRQ�
HVSHFLDOO\�IXUWKHU�ZRUNV�LQ�SRSXODWLRQ�G\QDPLFV�

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

7KH�DXWKRUV�ZLVK� WR� WKDQN� WKH� WZR�DQRQ\PRXV� UHIH�
UHHV�IRU�WKHLU�KHOSIXO�DQG�XVHIXO�FRPPHQWV�RQ�WKH�PV�

.2671,&(��8*2729/-(1(�9�781,É.,�-8Ë1,�/$*81,�32�1-(1(0�2.2/-6.(0
5(67$95,5$1-8��-8Ë12�65('1-(�65('2=(0/-(�

-DPLOD�%(1�628,66,��+DPDGL�0e-5,�	�-HDQQH�=$28$/,
'pSDUWHPHQW�GHV�5HVVRXUFHV�$QLPDOHV��+DOLHXWLTXHV�HW�GHV�7HFKQRORJLHV�$JUR�DOLPHQWDLUHV��,QVWLWXW�1DWLRQDO�$JURQRPLTXH�GH�7XQLVLH�

���DYHQXH�&KDUOHV�1LFROOH�������7XQLV��7XQLVLH
(�PDLO��EHQVRXLVVL�MDPLOD#LQDW�DJULQHW�WQ

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

0RKDPHG�%(1�6$/(0
'pSDUWHPHQW�GHV�6FLHQFHV�%LRORJLTXHV��)DFXOWp�GHV�6FLHQFHV�GH�7XQLV��&DPSXV�XQLYHUVLWDLUH��/H�%HOYpGqUH�������7XQLV�%HOYpGqUH��7XQLVLH

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

)��������0RQWSHOOLHU�FHGH[�����)UDQFH

329=(7=(.

0HG�UD]LVNDYDPL��RSUDYOMHQLPL�SR�RNROMVNHP�UHVWDYULUDQMX�7XQLÈNH�MXÊQH�ODJXQH�QHGDOHß�RG�7XQLÈNHJD�]DOLYD��MH
ELOR�]DEHOHÊHQLK����YUVW�SUDYLK�NRVWQLF�����PHG�QMLPL�SUYLß�Y� WHP�REPRßMX��0HG�YVHPL����NRVWQLFDPL� MH�ELOR���
VHGHQWDUQLK�����PRUVNLK�LQ����UHGQLK�VHOHßLK�VH�YUVW��$YWRUML�Y�SULßXMRßHP�ßODQNX�UD]SUDYOMDMR�R�QMLKRYHP�SRMDYOMDQMX
Y�UD]LVNRYDQHP�REPRßMX�

.OMXÞQH�EHVHGH��2VWHLFKWK\HV��NRVWQLFH��RNROMVNR�UHVWDYULUDQMH��7XQLÊND�MXÌQD�ODJXQD��7XQL]LMD��RVUHGQMH�6UHGR]HPOMH
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5()(5(1&(6

$FK�%HQ�)DGKHO��6�� �������� /HV�PXJHV�GH� OD� ODJXQH�GH
*KDU�(O�0HOK��ELRORJLH�HW�SrFKH��3K�'��7KHVLV��8QLYHU�
VLW\�RI�7XQLV��7XQLV������SS�
%HQ� 6RXLVVL�� -�� �������� ,PSDFW� GH� OD� SROOXWLRQ� VXU� OHV
FRPPXQDXWpV� PDFUREHQWKLTXHV� GX� ODF� VXG� GH� 7XQLV
DYDQW� VD� UHVWDXUDWLRQ� HQYLURQQHPHQWDOH�� 3K�'�� 7KHVLV�
8QLYHUVLW\�RI�7XQLV��7XQLV������SS�
%HQ� 6RXLVVL�� -��� -�� =DRXDOL�� 6�� $RXLM�� (�� 2UODQGR�� 0�
0D]JKRXQL�	�0��5H]LJ���������7HQHXU�HQ�PpWDX[�WUDFHV
GHV� VpGLPHQWV� GH� VXUIDFH� GX� ODF� GH� 7XQLV� DYDQW� VD� UH�
VWDXUDWLRQ��'RF�7HF�$,($��������S��������
%HQ�6RXLVVL�� -���0��5H]LJ�	�0��0D]JKRXQL���������%LR�
DFFXPXODWLRQ� GH� TXHOTXHV� SROOXDQWV� PpWDOOLTXHV� FKH]
GHV�DQLPDX[�FRPHVWLEOHV�GX�ODF�VXG�GH�7XQLV��%XOO��6RF�
=RRO��)U�����������������
%HQ� 6RXLVVL�� -��� -�� =DRXDOL� 	�0�� 5H]LJ�0� �������� 9DUL�
DELOLWp� GHV� IDFWHXUV� DELRWLTXHV� GDQV� OHV� HDX[� G
XQH
ODJXQH�PpGLWHUUDQpHQQH�� OH� ODF� VXG� GH� 7XQLV� �7XQLVLH��
5DSS��&RPP��,QW��0HU�0pGLW�������S������
%HQ� 6RXLVVL�� -���0�� 5H]LJ� 	� -�� =DRXDOL� �������� $SSHDU�
DQFH� RI� LQYDVLYH� VSHFLHV� LQ� WKH� VRXWKHUQ� ODNH� RI� 7XQLV�
,Q��g]KDQ��(���HG����3URFHHGLQJV�RI�WKH�6L[WK�,QWHUQDWLRQDO
&RQIHUHQFH�RQ� WKH�0HGLWHUUDQHDQ�&RDVWDO�(QYLURQPHQW�
0('&2$67����������2FWREHU��������5DYHQQD��,WDO\��S�
��������
%HQ�6RXLVVL�-���+��0HMUL��-��=DRXDOL��$��(O�$EHG��2��*Xm�
ORUJHW� 	� &�� &DSDSm� �������� 2Q� WKH� RFFXUUHQFH� RI� WKH
-RKQ� 'RU\� =HXV� IDEHU� /LQQDHXV�� ����� �2VWHLFKWK\HV�
=HLGDH�� LQ�D�SHULPHGLWHUUDQHDQ� ODJRRQ��7KH�7XQLV�6RXW�
KHUQ�/DJRRQ��1RUWKHUQ�7XQLVLD���$QQDOHV�6HU��+LVW��1DW��
���������������
%UDGDt��0��1���-��3��4XLJQDUG��$��%RXDtQ��2��-DUERXL��$�
2XDQQHV�*KRUEHO��/��%HQ�$EGDOODK��-��=DRXDOL�	�6��%HQ
6DOHP� �������� ,FKW\RIDXQH� DXWRFKWRQH� HW� H[RWLTXH� GHV
FzWHV� WXQLVLHQQHV�� UHFHQVHPHQW� HW� ELRJpRJUDSKLH�� &\�
ELXP�����������������
%RXFKHUHDX�� -��/���&��&DSDSm�� -��&�� -R\HX[�� -�� 3��4XLJ�
QDUG�	� -�� $�� 7RPDVLQL� �������� /HV� GpEDUTXHPHQWV� GHV
SrFKHV�DX[�&DEDQHV�GH�3pUROV�HQ������ �ODJXQH�GH�0D�
XJXLR��� 6XLYL� TXDOLWDWLI� HW� TXDQWLWDWLI�� 5DSS�� 6HUY��0DULW�
1DY��/DQJXHGRF�5RXVVLOORQ�����SS�
&DKHW�� *��� 0�� )LDOD�� -�� 3�� /DEDW�� *�� -DFTXHV� �������
(FRORJLH� GH� GHX[� pWDQJV� GX� OLWWRUDO� GX� /DQJXHGRF�
5RXVVLOORQ�� %DJHV�6LJHDQ� HW� 6DOVHV�/HXFDWH�� 5DSS�� (')�
'LU��5HFK��6*(&71�����SS�
&DPEURQ\�� 0�� �������� 5HFUXWHPHQW� HW� ELRORJLH� GHV
VWDGHV� MXYpQLOHV� GH� 0XJLOLGDH� �SRLVVRQV� 7pOpRVWpHQV�
GDQV� WURLV� PLOLHX[� ODJXQDLUHV� GX� 5RXVVLOORQ� HW� GX� 1DU�
ERQQDLV� �6DOVHV�/HXFDWH�� /DSDOPH�� %RXGLJRX��� 3K�'�
7KHVLV��8QLYHUVLW\�3LHUUH�HW�0DULH�&XUULH��3DULV������SS�
&DSDSm��&��2��*XmORUJHW��-��3��4XLJQDUG��$��(O�$EHG��-�
=DRXDOL�	� -��%HQVRXLVVL� ��������7KH�(ODVPREUDQFK�VSH�
FLHV�IURP�WKH�%DKLUHW�(O�%LEDQ��6RXWKHUQ�7XQLVLD��&HQWUDO

0HGLWHUUDQHDQ���D�VXUYH\��$QQDOHV�6HU��+LVW��1DW���������
������
&KDPIUDXOW��*�� �������� /D�SrFKH�GDQV� OH� ODF� GH� 7XQLV�
%XOO��eFRQ��6RF��7XQLVLH����������
&KDRXDFKL�� %�� �������� &RQWULEXWLRQ� j� O
pWXGH� GH� O
pFR�
V\VWqPH� ,FKNHXO�� FRQGLWLRQV� GX� PLOLHX� HW� SHXSOHPHQWV
LFKW\TXHV��3K�'��7KHVLV��8QLYHUVLW\�RI�7XQLV��7XQLV�����
SS�
&KDRXDFKL��%��	�2��.��%HQ�+DVVLQH���������7KH�VWDWXV�RI
ILVK� ELRGLYHUVLW\� LQ� WKH� ,FKNHXO� /DJRRQ�� 7XQLVLD�� ,WDO�� -�
=RRO������VXSSO������������
(O�%HNUL���������'HVFULSWLRQ�GH�O
$IULTXH�VHSWHQWULRQDOH�
����SS���LQ�$UDELF��WUDQVODWHG�LQWR�)UHQFK�E\�0F�*XFNOLQ
GH�6ODQH��5HSULQW�$��-RXUGDQ��HG��$OJHU�
)DJnV�GH��(��	�&��3RQ]HYHUUD� ��������/HV�3rFKHV�PDUL�
WLPHV�GH�OD�7XQLVLH��3LFDUG��7XQLV������SS�
)DYU\��$���2��*XmORUJHW��-��3��'HEHQD\��-��3��3HUWKXLVRW
�������� 'LVWULEXWLRQ� GHV� SHXSOHPHQWV� GH� IRUDPLQLIqUHV
DFWXHOV� GDQV� XQH� ODJXQH� PpGLWHUUDQpHQQH�� O
pWDQJ� GX
3UpYRVW��9LH�0LOLHX���������������
)UDQFRXU��3���&��)��%RXGRXUHVTXH��-��*��+DUPHOLQ��0��/�
+DUPHOLQ�9LYLHQ� 	� -�� 3�� 4XLJQDUG� �������� $UH� WKH
0HGLWHUUDQHDQ� ZDWHUV� EHFRPLQJ� ZDUPHU"� ,QIRUPDWLRQ
IURP�ELRORJLFDO�LQGLFDWRUV��0DU��3ROO��%XOO���������������
*RXUUHW��3����������/HV�pWDQJV�VDXPkWUHV�GX�0LGL�GH� OD
)UDQFH� HW� OHXUV� SrFKHULHV�� $QQ�� 0XV�� +LVW�� 1DW�� 0DU�
VHLOOH��VpU��=RRO���������������
*XmORUJHW��2���*��)��)ULVRQL��'��0RQWL�	�-��3��3HUWKXLVRW
��������'LDJQRVH�pFRORJLTXH�GH�OD�ODJXQH�GH�1DGRU��,Q�
'pYHORSSHPHQW�GH�O
DTXDFXOWXUH�PDULQH�HW�GH� OD�SrFKH
ODJXQDLUH�j�1DGRU��0DURF���)$2�WFS�PRU�����������SS�
+HUYm�� 3�� �������� ,FKWK\RIDXQH� FRPSDUpH� GH� GHX[
pWDQJV� OLWWRUDX[� GX� 5RXVVLOORQ�� &DQHW�6W�1D]DLUH� HW� 6DO�
VHV�/HXFDWH��3K�'��7KHVLV�� 3LHUUH�HW�0DULH�&XUULH��3DULV�
����SS�
+XYH��+���$�� .LHQHU�	�5�� 5LRXDOO� ��������0RGLILFDWLRQ
GH�OD�IORUH�HW�GHV�SRSXODWLRQV�LFKWK\RORJLTXHV�GHV�pWDQJV
GH� %HUUH� HW� GH� 9DLQH� �%RXFKHV� GX� 5KzQH�� HQ� IRQFWLRQ
GHV� FRQGLWLRQV� K\GURORJLTXHV� FUpHV� SDU� OH� GpYHUVHPHQW
GH�OD�'XUDQFH��$QQ��0XV��+LVW��1DW��0DUVHLOOH����������
����
/H�&RUUH��*��	�0��$XWHP���������(WXGH�pFRELRORJLTXH
GHV�SRLVVRQV�HW� SRWHQWLDOLWpV� KDOLHXWLTXHV� GHV� pWDQJV� GH
9LF� HW� 3LHUUH� %ODQFKH�� 5DSS�� &RQV�� 5pJ�� /DQJXHGRF�
5RXVVLOORQ��FRQYHQWLRQ�Q��������������0RQWSHOOLHU�����
SS�
/HPRDOOH�� -��	�*��9LG\���������&RQGLWLRQV�GH�PLOLHX�HW
SrFKH�GDQV� OD� ODJXQH�K\SHUVDOLQH�G
(O�%LEDQH� �7XQLVLH��
6WXG��5HY��&*)0�(WXG��5HY��&*30�����9RO�����S������
����
0mMUL�� +��� -�� %HQ� 6RXLVVL�� -�� =DRXDOL�� $�� (O� $EHG�� 2�
*XmORUJHW� 	� &�� &DSDSm� ��������2Q� WKH� UHFHQW� RFFXU�
UHQFH� RI� HODVPREUDQFK� VSHFLHV� LQ� D� SHULPHGLWHUUDQHDQ
ODJRRQ�� WKH� 7XQLV� 6RXWKHUQ� /DJRRQ� �1RUWKHUQ� 7XQLVLD��
$QQDOHV�6HU��+LVW��1DW������������������
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0mMUL��+���-��%HQ�6RXLVVL��2��*XmORUJHW�	�&��&DSDSm��LQ
SUHVV��� 2Q� WKH� RFFXUUHQFH� RI� WKH� SHODJLF� VWLQJUD\�'D�
V\DWLV� YLRODFHD� �%RQDSDUWH�� ������ �&KRQGULFKWK\HV��'D�
V\DWLGDH�� LQ� D� SHULPHGLWHUUDQHDQ� ODJRRQ�� WKH� 7XQLV
6RXWKHUQ�/DJRRQ��7XQLVLD��&HQWUDO�0HGLWHUUDQHDQ���%XOO�
,QVW��$JURQ��7XQLVLH�
3DULV�� -�� 	� -�� 3�� 4XLJQDUG� �������� /D� IDXQH� LFKWK\�
RORJLTXH� GHV� pWDQJV� ODQJXHGRFLHQV� GH� 6qWH� j� &DUQRQ
�(FRORJLH��(WKRORJLH���9LH�0LOLHX�����VXSSO�����������
3H\VVRQQHO�� -�� $�� �������� 9R\DJH� GDQV� OHV� UpJHQFHV� GH
7XQLV�HW�G
$OJHU������SS���5HSULQW��������/D�'pFRXYHUWH
eG���3DULV�
4XLJQDUG�� -�� 3�� 	� -�� =DRXDOL� �������� /HV� ODJXQHV� Sp�
ULPpGLWHUUDQpHQQHV�� %LEOLRJUDSKLH� LFKW\RORJLTXH� DQ�
QRWpH�� 3UHPLqUH� SDUWLH�� OHV� pWDQJV� IUDQoDLV� GH� &DQHW� j
7KDX��%XOO��2II��1DWQ��3rFK��7XQLVLH����������������
4XLJQDUG��-��3��	�+��)DUUXJLR���������/HV�SrFKHULHV�IL[HV
ODJXQDLUHV��FDUDFWpULVWLTXHV�HW�SRVVLELOLWpV��3rFKH�0DULW��
��������������
4XLJQDUG�� -�� 3��� -�� /�� %RXFKHUHDX�� &�� &DSDSm�� -�� &�
-R\HX[�	�-��$��7RPDVLQL���������/HV�GpEDUTXHPHQWV�GHV
SrFKHV�DX[�&DEDQHV�GH�3pUROV��RFWREUH�GpFHPEUH�����
�ODJXQH�GH�0DXJXLR���6XLYL�TXDOLWDWLI�HW�TXDQWLWDWLI��5DSS�
6HUY��0DULW��1DY��/DQJXHGRF�5RXVVLOORQ�����SS�
5KRPGDQH��0��6����������/DJXQH�GH�*KDU�(O�0HOK��PL�
OLHX��SHXSOHPHQWV�HW�H[SORLWDWLRQ��3K�'��7KHVLV��8QLYHU�
VLW\�RI�7XQLV��7XQLV������SS�

9DQGHQEURHFN�� -�� 	� 5�� %HQ� &KDUUDGD� �������� 5HVWRUD�
WLRQ�DQG�GHYHORSPHQW�SURMHFW�RI�VRXWK�/DNH�RI�7XQLV�DQG
LWV�VKRUHV��7HUUD�$TXD�����������
;LPHQnV�� 0�� &�� �������� 2EVHUYDWLRQV� VXU� OHV� IDXQHV
LFKWK\RORJLTXHV� GHV� pWDQJV� FRUVHV�� %LJXJOLD�� 'LDQD� HW
8UELQR� �LQYHQWDLUH�� DOHYLQDJH�� FURLVVDQFH� HW� GpPRJUD�
SKLH� GH� FHUWDLQHV� HVSqFHV��� 5DSS�� &�7�*�5�(�)��� 'LY�
$�/�$���0RQWSHOOLHU������SS�
=DRXDOL�� -�� �������� /DF� GH� 7XQLV�� ����� \HDUV� RI� HQJL�
QHHULQJ� DQG� SROOXWLRQ�� $� ELEOLRJUDSKLFDO� VWXG\� ZLWK
FRPPHQWV��81(6&2��5DSS��0DU��6FL�������������
=DRXDOL�� -�� ��������/D�SrFKH�GDQV� OHV� ODJXQHV� WXQLVLHQ�
QHV��/H�ODF�GH�%L]HUWH��7XQLVLH�VHSWHQWULRQDOH��OD�PHU�GH
%RX� *UDUD�� 7XQLVLH� PpULGLRQDOH�� 'RQQpHV� pFRORJLTXHV
VRPPDLUHV� �� +LVWRULTXH� HW� 0pWKRGHV� DFWXHOOHV� GH� OD
SrFKH���3HUVSHFWLYHV�GH�GpYHORSSHPHQW��$PpQDJHPHQW
GHV�SrFKHV�GDQV�OHV�ODJXQHV�FzWLqUHV��,Q��.DSHWVN\��-��0�
	�*�� /DVVHUUH� �HGV���� (WXG�� 5HY�� &*30�� )$2�� ������� S�
��������
=DRXDOL�� -�� �������� /H� ODF� GH� 7XQLV�� ELRORJLH�� pFRORJLH�
6\QWKqVH� GHV� GRFXPHQWV� VFLHQWLITXHV� HQWUH� ����� HW
������5DSS��0LQ��7UDY��3XE���7XQLV�����SS�
=DRXDOL�/DLGDLQ�� -�� �������� /HV� SHXSOHPHQWV� PDOD�
FRORJLTXHV�GDQV�OHV�ELRFRHQRVHV�ODJXQDLUHV�WXQLVLHQQHV�
(WXGH�GH�OD�ELRORJLH�GH�O
HVSqFH�SLRQQLqUH�&HUDVWRGHUPD
JODXFXP�3RLUHW��3K�'��7KHVLV��8QLYHUVLW\�RI�&DHQ��&DHQ�
����SS�


