
$11$/(6�©�6HU��KLVW��QDW��©����©������©��

���

6KRUW�6FLHQWLILF�$UWLFOH �8'&���������������������
5HFHLYHG������������

$'',7,21$/�5(&25'6�2)�7+(�%8//�5$<�37(520</$(86�%29,186
�&+21'5,&+7+<(6��0</,2%$7,'$(���,1�7+(�/$*221�2)�%,=(57(

�1257+(51�781,6,$��&(175$/�0(',7(55$1($1�

2OID�(/�.$0(/��1nMLD�01$65,�	�0RQFHI�%280$µ=$
/DERUDWRLUH�G
+\GURELRORJLH�/LWWRUDOH�HW�/LPQLTXH��8QLYHUVLWp�GX����QRYHPEUH�j�&DUWKDJH��)DFXOWp�GHV�6FLHQFHV��=DU]RXQD�

�����%L]HUWH��7XQLVLD
(�PDLO��HONDPHOROID#\DKRR�IU

0RKDPHG�0RXUDG�%(1�$025
,QVWLWXW�1DWLRQDO�GHV�6FLHQFHV�HW�7HFKQRORJLHV�GH�OD�0HU��SRUW�GH�SrFKH�������/D�*RXOHWWH��7XQLVLD

&KULVWLDQ�5(<1$8'�	�&KULVWLDQ�&$3$3e
/DERUDWRLUH�LQWHUGLVFLSOLQDLUH�GH�5HFKHUFKH�VXU�OD�'LGDFWLTXH��O¤eGXFDWLRQ�HW�OD�)RUPDWLRQ��(��$��������FDVH�����8QLYHUVLWp�0RQWSHOOLHU�,,�

6FLHQFHV�HW�7HFKQLTXHV�GX�/DQJXHGRF��������0RQWSHOOLHU�FHGH[����)UDQFH

$%675$&7

7KH�DXWKRUV�UHSRUW�RQ�WKH�FDSWXUH�RI�WZR�ODUJH�EXOO�UD\V�3WHURP\ODHXV�ERYLQXV��*HRIIUR\�6DLQW�+LODLUH��������LQ
WKH�/DJRRQ�RI�%L]HUWH��D�EUDFNLVK�DUHD�ORFDWHG�LQ�QRUWKHDVWHUQ�7XQLVLD��7KH�VSHFLPHQV�ZHUH������PP�DQG������PP
LQ�GLVN�ZLGWK� �':��� UHVSHFWLYHO\��DQG�ZHLJKHG��������J�DQG��������J�� UHVSHFWLYHO\��7KH\�DUH� WKH�ODUJHVW�EXOO� UD\V
UHFRUGHG� LQ� 7XQLVLDQ� ZDWHUV�� D� SHULPHGLWHUUDQHDQ� ODJRRQ�� DQG� SUREDEO\� LQ� FHQWUDO� DQG� VRXWKHUQ� 0HGLWHUUDQHDQ�
7KHVHV�FDSWXUHV�DUH�FRPPHQWHG�DQG�GLVFXVVHG�

.H\�ZRUGV��&KRQGULFKWK\HV��0\OLREDWLGDH��3WHURP\ODHXV�ERYLQXV��/DJRRQ�RI�%L]HUWH��QRUWKHUQ�7XQLVLD��PD[LPXP
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*OL� DXWRUL� VHJQDODQR� OD� FDWWXUD� GL� GXH� LQGLYLGXL� GL� JURVVD� WDJOLD� GL� YDFFDUHOOD��3WHURP\ODHXV� ERYLQXV� �*HRIIUR\
6DLQW�+LODLUH���������QHOOD�/DJXQD�GL�%L]HUWH��DUHD�VDOPDVWUD�GHOOD�7XQLVLD�VHWWHQWULRQDOH��*OL� LQGLYLGXL�SUHVHQWDYDQR
XQD� ODUJKH]]D�GHO�GLVFR� �':��SDUL�D������PP�H������PP��H�SHVDYDQR��������J�H��������J�� ULVSHWWLYDPHQWH�� 6L
WUDWWD�GHL�GXH�HVHPSODUL�GL�YDFFDUHOOD�SL|�JUDQGL�PDL�FDWWXUDWL�LQ�DFTXH�GHOOD�7XQLVLD��LQ�XQD�ODJXQD�SHULPHGLWHUUDQHD�
H�SUREDELOPHQWH�QHO�0HGLWHUUDQHR�FHQWUDOH�H�PHULGLRQDOH��1HOO¢DUWLFROR�WDOL�FDWWXUH�YHQJRQR�FRPPHQWDWH�H�GLVFXVVH�

3DUROH�FKLDYH��&KRQGULFKWK\HV��0\OLREDWLGDH��3WHURP\ODHXV�ERYLQXV��/DJXQD�GL�%L]HUWH��7XQLVLD�VHWWHQWULRQDOH��WDJOLD
PDVVLPD
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7KH�EXOO� UD\��3WHURP\ODHXV�ERYLQXV� �*HRIIUR\�6DLQW�
+LODLUH�� ������� LV� D� W\SLFDO� DWODQWR�PHGLWHUUDQHDQ� VSH�
FLHV�� NQRZQ� LQ� WKH� HDVWHUQ� $WODQWLF� IURP� 3RUWXJDO� WR
6RXWK�$IULFD� �0F(DFKUDQ�	�&DSDSp��������DQG�DOVR�RII
VRXWKHUQ�0R]DPELTXH� �&RPSDJQR�HW� DO��� ������� ZKLOH
LQ� WKH� 0HGLWHUUDQHDQ�� 3�� ERYLQXV� LV� PRUH� IUHTXHQWO\
FDSWXUHG�LQ�WKH�HDVWHUQ�WKDQ�LQ�WKH�ZHVWHUQ�EDVLQ��PRUH
RIWHQ� LQ� VRXWKHUQ�DUHDV� �&DSDSp��������=RJDULV�	�'XV�
VOLQJ�� ������� +RZHYHU�� WKH� EXOO� UD\� ZDV� SUHYLRXVO\� UH�
SRUWHG� DV� D� UDUH� HODVPREUDQFK� VSHFLHV� LQ� WKH� $GULDWLF
6HD� �ÉROMDQ�� ������ -DUGDV�� ������� EXW� UHFHQW� LQYHVWLJD�
WLRQV�DOORZ�WKH�FDSWXUH�RI�VHYHUDO�VSHFLPHQV�DQG�SURYLGH
WKRURXJK�GDWD�RQ�WKH�OLIH�KLVWRU\�RI�3��ERYLQXV�IURP�WKH
DUHD��'XOáLß�HW�DO���������

6RXWKZDUG��3�� ERYLQXV�ZDV� UHSRUWHG� WKURXJKRXW� WKH
0DJKUHE�VKRUH�DQG�HVSHFLDOO\�LQ�7XQLVLDQ�PDULQH�ZDWHUV
�&DSDSp�	�4XLJQDUG��������%UDGDw�HW�DO���������,QYHVWL�
JDWLRQV� FRQGXFWHG� LQ� 7XQLVLDQ� ZDWHUV� VKRZHG� WKDW� 3�
ERYLQXV� PLJUDWHG� WRZDUG� QRUWKHUQ� DUHDV� DQG� HQWHUHG
EUDFNLVK� ZDWHU� DUHDV� VXFK� DV� WKH� /DJRRQ� RI� %L]HUWH
�1HLIDU� HW� DO��� ������ (O� .DPHO� HW� DO��� ������ DQG� 7XQLV
6RXWKHUQ� /DJRRQ� �0HMUL� HW� DO��� ������� 7KH� UHFHQW� FDS�

)LJ�� ���0DS� RI� WKH� /DJRRQ� RI� %L]HUWH� VKRZLQJ� WKH� QD�
YLJDWLRQ� FKDQQHO� �1&��� WKH� FDSWXUH� VLWHV� RI� ERWK� DGXOW
PDOH�3WHURP\ODHXV� ERYLQXV� �EODFN� VWDU�� DQG� ERWK� QHR�
QDWH�VSHFLPHQV��EODFN�FLUFOH��VHH�(O�.DPHO�HW�DO���������
6O�����=DPOMHYLG�/DJXQH�%L]HUWH�]�R]QDàHQLP�QDYLJDFLM�
VNLP� NDQDORP� �1&�� WHU� WRàNDPD� XORYD� REHK� RGUDVOLK
VDPFHY� 3WHURP\ODHXV� ERYLQXV� �àUQD� ]YH]GD�� LQ� REHK
QRYRURMHQLK�SULPHUNRY� �àUQD�SLND��JOHM�(O�.DPHO�HW�DO��
������

WXUHV� RI� WZR� VSHFLPHQV� LQ� WKH� /DJRRQ� RI� %L]HUWH� DUH
KHUHLQ�UHSRUWHG�DQG�FRPPHQWHG�

0$7(5,$/�$1'�0(7+2'6

7ZR�EXOO�UD\V�ZHUH�FDSWXUHG�E\�ORQJOLQH�RQ����2F�
WREHU������DW�GHSWKV�EHWZHHQ���DQG����P��LQ�WKH�QRUWK�
HDVWHUQ�DUHD�RI�WKH�/DJRRQ�RI�%L]HUWH��FORVH�WR�WKH�QDYL�
JDWLRQ�FDQDO��)LJ������7KH�/DJRRQ�RI�%L]HUWH�LV�D�EUDFNLVK
DUHD� ORFDWHG� LQ� QRUWKHDVWHUQ� 7XQLVLD�� EHWZHHQ� ����
� 1
DQG� �����
� 1�� DQG� EHWZHHQ� ����
� (� DQG� ����
� (�� %RWK
VSHFLPHQV� ZHUH� ODQGHG� DW� WKH� ILVKLQJ� VLWH� RI� 0HQ]HO�
$EGHUUDKDPDQ� E\� ILVKHUPHQ�� 6SHFLHV� LGHQWLILFDWLRQ� IRO�
ORZV�&DSDSp�	�4XLJQDUG��������DQG�0F(DFKUDQ�	�&D�
SDSp� ��������ZKLOH�PRUSKRPHWULF�PHDVXUHPHQWV� WR� WKH
QHDUHVW�PP�DQG�PDVV�WR�WKH�QHDUHVW�JUDP�IROORZV�0HMUL
HW�DO����������3KRWRJUDSKV�RI�ERWK�VSHFLPHQV�ZHUH�DYDLO�
DEOH�

5(68/76�$1'�',6&866,21

7KH�WZR�3��ERYLQXV�FDSWXUHG�LQ�WKH�/DJRRQ�RI�%L]HUWH
ZHUH� �����PP�DQG������PP� LQ� GLVN�ZLGWK� �':��� UH�
VSHFWLYHO\��DQG�ZHLJKHG��������J�DQG��������J��UHVSHF�
WLYHO\��)LJ������7KH\�ZHUH�DGXOW�PDOHV�KDYLQJ�ULJLG��FDOFL�
ILHG�DQG�ODUJH�FODVSHUV�ORQJHU�WKDQ�SHOYLF�ILQV��0RUSKR�
PHWULF�PHDVXUHPHQWV�RI�ERWK�VSHFLPHQV�DUH�SUHVHQWHG�LQ
7DEOH� ��� 7KH� IROORZLQJ� GHVFULSWLRQ� LV� EDVHG� RQ� ERWK
VSHFLPHQV��KHDG� ODUJH�� VQRXW�SURPLQHQW��QDUURZHU� WKDQ
WKH� VNXOO�� EOXQWHG� DW� WKH� WLS�� 5RVWUDO� ILQV� DW� ORZHU� OHYHO
DQG� VHSDUDWH� IURP� SHFWRUDO� ILQV� DORQJ� WKH� VLGH� RI� WKH
KHDG��3HFWRUDO�ILQV�ZLWK�RXWHU�DQJOH�DFXWH�VWURQJO\�IDOFL�
IRUP��6SLUDFOHV�ODUJH����WLPHV�DV�ORQJ�DV�ZLGH��7DLO�VOHQ�
GHU� DQG�HORQJDWHG�ZLWK�GRUVDO� ILQ�EHJLQQLQJ� LQ� IURQW� RI
WLSV� RI� SHOYLF� ILQV�� 3UH�RUELWDO� KRUQV� ZHOO�GHYHORSHG�

)LJ�� ��� %RWK� VSHFLPHQV� RI� 3�� ERYLQXV� FDSWXUHG� LQ� WKH
/DJRRQ�RI�%L]HUWH��VFDOH�EDU� �����PP�
6O�����3ULPHUND�3��ERYLQXV��XMHWD�Y�/DJXQL�%L]HUWH��PH�
ULOR� �����PP�
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'RUVDO� VXUIDFH� QDNHG� ZLWK� VPDOO� WXEHUFOHV� GRZQ
PLGOLQH� RI� GLVF�� 'RUVDO� SODLQ� EURZQ� LQ� DGXOWV�� VOLJKWO\
GDUNHU� EHWZHHQ� WKH� H\HV�� DORQJ� WKH� FHQWHU� RI� WKH� ERG\
DQG� WKH� OHQJWK�RI� WKH� WDLO��&DXGDO�VWLQJ�EHLJH��%HOO\�RII�
ZKLWH�WR�EHLJH�

0RUSKRORJ\�� PHDVXUHPHQWV� DQG� FRORXU� RI� ERWK
VSHFLPHQV� DUH� LQ� DJUHHPHQW� ZLWK� &DSDSp� 	� 4XLJQDUG
��������0F(DFKUDQ�	�&DSDSp���������6HFN�HW�DO���������
'XOáLß� HW� DO�� ������� DQG� /LSHM�HW� DO�� �������� 6XFK� FDS�
WXUHV�RQFH�DJDLQ�FRQILUP�WKH�PLJUDWLRQ�WRZDUGV�QRUWKHUQ
7XQLVLDQ� DUHDV� RI� D� VSHFLHV� SUHYLRXVO\� FRQVLGHUHG� WR
KDYH� VXE�WURSLFDO� DIILQLWLHV� �3RVWHO�� ������ %UDGDw�HW� DO��
�������6LPLODU�LQVWDQFHV�KDYH�EHHQ�UHSRUWHG�LQ�7XQLVLDQ
ZDWHUV�� DQG�FRQFHUQ� HODVPREUDQFK� VSHFLHV� VXFK�DV� WKH
VSLQ\� EXWWHUIO\� UD\��*\PQXUD� DOWDYHOD� �/LQQDHXV�� �����
DQG�RWKHU� WHOHRVW� VSHFLHV� VXFK� DV� WKH� ILOHILVK�6WHSKDQR�
OHSLV� GLDVSURV� �)UDVHU�%U�QQHU�� ������ IRXQG� LQ� WKH� /D�
JRRQ�RI�%L]HUWH� �%GLRXL�HW�DO���������DQG�RII�7DEDUND��D
FLW\� ORFDWHG� FORVH� WR� WKH�$OJHULDQ� ERUGHU� �%HQ�$PRU�	
&DSDSp�� ������� WKH� EOXQWKHDG� SXIIHU� 6SKRHURLGHV
SDFK\JDVWHU� �0�OOHU� 	� 7URVFKHO�� ������� UHFRUGHG� LQ
QRUWKHUQ�DUHDV�E\�&KpULI�HW�DO�� ��������DQG�D�/HVVHSVLDQ
PLJUDQW�� WKH� 3RU¤V� JRDWILVK�8SHQHXV� SRUL� %HQ�7XYLD� 	

*RODQL�� ������ DOVR� UHFHQWO\� UHFRUGHG� LQ� WKH� /DJRRQ� RI
%L]HUWH��$]]RX]�HW�DO����������6XFK�UHFRUGV�FRXOG�EH�GXH
WR�WKH�IDFW� WKDW�7XQLVLDQ�PDULQH�ZDWHUV�EHFRPH�ZDUPHU
WKDQ�ZDWHUV� LQ� RWKHU�0HGLWHUUDQHDQ� DUHDV� �4XLJQDUG� 	
7RPDVLQL�� ������� 7KHVH� UHFRUGV� DJUHH� ZLWK� *RODQL¤V
RSLQLRQ� �*RODQL�� ������� VWDWLQJ� WKDW� RQFH� D� OHVVHSVLDQ
PLJUDQW� VSHFLHV� RU� RWKHU� DOLHQ� VSHFLHV� DUULYH� WR� WKH
0HGLWHUUDQHDQ� DQG� HVWDEOLVK� D� VHOI�VXVWDLQLQJ� SRSXOD�
WLRQ��WKHUH�DUH�QR�SK\VLFDO�EDUULHUV�SUHYHQWLQJ�LWV�GLVSHU�
VLRQ�HYHU\ZKHUH�

7KH�FDSWXUH�RI�WZR�ODUJH�EXOO�UD\V�LQVLGH�WKH�/DJRRQ
RI� %L]HUWH� VKRZV� WKDW� WKH� QDYLJDWLRQ� FKDQQHO� GRHV� QRW
UHDOO\� FRQVWLWXWH� WKH� PDLQ� REVWDFOH� IRU� WKH� HQWUDQFH� RI
ODUJH� VSHFLHV� LQ� WKH�DUHD�� DV� LW�ZDV� SUHYLRXVO\� UHSRUWHG
E\� (O� .DPHO� HW� DO�� ������� ZKR� QRWHG� WKDW� RQO\� VPDOO�
VL]HG� HODVPREUDQFK� VSHFLHV� ZHUH� UHFRUGHG� LQ� WKLV
EUDFNLVK�DUHD��7KH�EXOO�UD\V�SUHYLRXVO\�IRXQG�LQ�WKH�/D�
JRRQ� RI� %L]HUWH� ZHUH� WZR� VPDOO� VSHFLPHQV�� SUREDEO\
QHRQDWHV�DFFRUGLQJ�WR�(O�.DPHO�HW�DO����������$OO�ILQGLQJV
VXJJHVW� WKDW� D� VXVWDLQDEOH� 3�� ERYLQXV� SRSXODWLRQ� LV� DW
SUHVHQW�HVWDEOLVKHG�LQ�WKH�DUHD��SUREDEO\�GXH�WR�WKH�IDFW
WKDW� LQ� WKH� /DJRRQ� RI� %L]HUWH� WKH� VSHFLHV� KDV� IRXQG
DEXQGDQFH� RI� PXVVHOV�� R\VWHUV� DQG� VHYHUDO� JDVWURSRG

7DE�� ��� 0RUSKRPHWULF� PHDVXUHPHQWV� DQG� SHUFHQWV� RI� GLVN� ZLGWK� ��� ':�� RI� ERWK� VSHFLPHQV� FDSWXUHG� LQ� WKH
/DJRRQ�RI�%L]HUWH�
7DE�����0RUIRPHWULàQL�SRGDWNL�LQ�RGVWRWNL�ÉLULQH�WHOHVQH�SORÉàH����':��REHK�SULPHUNRY��XMHWLK�Y�/DJXQL�%L]HUWH�

6H[ PDOH PDOH
7RWDO�PDVV��J� ����� �����
0RUSKRPHWULF�PHDVXUHPHQWV PP ��': PP ��':
7RWDO�OHQJWK ������ ����� � �
'LVN�OHQJWK ����� ���� ����� ����
'LVN�ZLGWK��':� ������ ����� ������ �����
'LVN�GHSWK ���� ��� ���� ���
6QRXW�OHQJWK ����� ��� ���� ���
6QRXW�WLS�WR�SHFWRUDO ����� ���� ����� ����
$QWHULRU�LQWHUVSLUDFXODU�ZLGWK ����� ���� ����� ����
,QWHU�QDVDO�ZLGWK ���� ��� ���� ���
0RXWK�ZLGWK ���� ��� ���� ���
:LGWK�EHWZHHQ�ILUVW�JLOO�VOLW ����� ���� ����� ����
:LGWK�EHWZHHQ�ILIWK�JLOO�VOLW ���� ��� ���� ���
6QRXW�WLS�WR�YHQW ����� ���� ����� ����
3HFWRUDO�ILQ�DQWHULRU�PDUJLQ ����� ���� ����� ����
3HFWRUDO�ILQ�SRVWHULRU�PDUJLQ ����� ���� ����� ����
3HFWRUDO�ILQ�LQQHU�PDUJLQ ����� ���� ���� ���
3HOYLF�ILQ�DQWHULRU�PDUJLQ ����� ���� ����� ����
3HOYLF�ILQ�SRVWHULRU�PDUJLQ ���� ��� ���� ���
3HOYLF�ILQ�LQQHU�PDUJLQ ���� ��� ���� ���
&ODVSHU�OHQJWK ����� ��� ����� ����
'RUVDO�DQWHULRU�HGJH ���� ��� ���� ���
'RUVDO�SRVWHULRU�HGJH ���� ��� ���� ���
'RUVDO�EDVH ���� ��� ���� ���
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7DE�� ��� 6L]H� DW� ELUWK� DQG�PD[LPXP� VL]H� �':��PP�� LQ�PDOH� 3�� ERYLQXV� FDSWXUHG� LQ� WKH� /DJRRQ� RI� %L]HUWH� DQG
UHFRUGV�JLYHQ�E\�DXWKRUV�IURP�GLIIHUHQW�PDULQH�DUHDV�
7DE�����9HOLNRVW�RE�URMVWYX�LQ�PDNVLPDOQD�YHOLNRVW��':��PP��VDPFHY�3��ERYLQXV��XMHWLK�Y�/DJXQL�%L]HUWH��LQ�SRGDWNL
DYWRUMHY�L]�GUXJLK�PRUVNLK�REPRàLM�

$UHD 6L]H�DW�ELUWK��':��PP� 0D[LPDO�VL]H��':��PP� $XWKRUV
&RDVW�RI�7XQLVLD ������� ���� &DSDSp�	�4XLJQDUG������
0HGLWHUUDQHDQ ��� � 0F(DFKUDQ�	�&DSDSp������
&RDVW�RI�6HQHJDO ������� ���� 6HFN�HW�DO�������
7XQLV�6RXWKHUQ�/DJRRQ ��� � 0HMUL�HW�DO�������
1RUWKHUQ�$GULDWLF ������� ���� 'XOáLß�HW�DO�������
/DJRRQ�RI�%L]HUWH ������� ���� 7KLV�VWXG\

VSHFLHV� ZKLFK� FRQVWLWXWH� WKH� PDLQ� IRRG� RI� 3�� ERYLQXV
�VHH�&DSDSp���������7R�GDWH��3��ERYLQXV�VKRXOG�EH�FRQ�
VLGHUHG�D�PDUJLQDO�VSHFLHV�UDWKHU�WKDQ�D�VHGHQWDU\�RQH�LQ
WKLV� UHVWULFWHG� DUHD� IROORZLQJ� WKH� GHILQLWLRQ� RI� $LGDQ
0DUWLQ���������$GGLWLRQDOO\��WKH�ILVKLQJ�SUHVVXUH�LV�UDWKHU
LPSRUWDQW� LQ� WKH� /DJRRQ� RI� %L]HUWH�� HODVPREUDQFK� VSH�
FLHV�VXFK�DV�3��ERYLQXV�DUH�FRQVXPHG�E\� ORFDO�SRSXOD�
WLRQ�ZLWK�ORZ�LQFRPH�DQG�DUH�QRW�GLVFDUGHG�DW�VHD�DIWHU
FDSWXUH��(O�.DPHO�HW�DO����������3��ERYLQXV�LV�YXOQHUDEOH
WR�ILVKLQJ�SUHVVXUH�EHFDXVH�LW�DGKHUHV�WR�.�VHOHFWHG�OLIH�
KLVWRULHV� �VHQVX�0F$XOH\�HW� DO��� ������ DV�RWKHU�HODVPR�
EUDQFK� VSHFLHV�� DQG� WKHLU� UHFUXLWPHQW� UHPDLQV� GLIILFXOW�
$GGLWLRQDOO\�� UHFHQW� LQYHVWLJDWLRQV� VKRZHG� WKDW�3��ERYL�
QXV� LV� QRW� YHU\� DEXQGDQW� LQ� WKH� QHLJKERXULQJ� VKDOORZ
FRDVWDO�ZDWHUV��0QDVUL��������

2Q�WKH�RWKHU�KDQG��GHVSLWH�WKHVH�XQIDYRXUDEOH�HQYL�
URQPHQWDO�DQG�ELRORJLFDO�SDUDPHWHUV��WKH�REVHUYHG�PDOH

VSHFLPHQV� ZHUH� ODUJHU� WKDQ�PDOHV� SUHYLRXVO\� UHFRUGHG
E\�&DSDSp�	�4XLJQDUG���������$V�GDWD�LQ�7DEOH���VKRZ�
WKHLU�PD[LPXP�VL]H�ZDV�VLPLODU�WR�WKDW�RI�EXOO�UD\V�IURP
6HQHJDO��6HFN�HW�DO���������DQG�QRUWKHUQ�$GULDWLF��'XOáLß
HW�DO����������$GGLWLRQDOO\��WKH\�ZHUH�WKH�ODUJHVW�PDOH�3�
ERYLQXV� DQG� FRQFRPLWDQWO\� WKH� ODUJHVW� HODVPREUDQFK
HYHU� UHFRUGHG� LQ� D� UHVWULFWHG� DUHD�� D� SHULPHGLWHUUDQHDQ
ODJRRQ� �VHQVX� 4XLJQDUG� 	� =DRXDOL�� ������� 6XFK� VL]HV
PD\�EH�RFFDVLRQDO��DQG�FRXOG�DOVR�EH� WKH� UHVXOW� RI� WKH
HFRORJLFDO�HQYLURQPHQW�RI�WKH�/DJRRQ�RI�%L]HUWH�LQ�UHOD�
WLRQ�WR�WKH�IRRG�DQG�IHHGLQJ�KDELWV�RI�WKH�VSHFLHV�

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

7KH� DXWKRUV�ZLVK� WR� WKDQN� WZR� DQRQ\PRXV� UHIHUHHV
IRU�WKHLU�XVHIXO�DQG�KHOSIXO�VXJJHVWLRQV�WKDW�DOORZHG�WKH
LPSURYHPHQW�RI�WKH�PV�

129,�32'$7.,�2�./-81$7(0�0256.(0�*2/2%8�37(520</$(86�%29,186
�&+21'5,&+7+<(6��0</,2%$7,'$(��,=�/$*81(�%,=(57(��6(9(51$�781,=,-$�
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2OID�(/�.$0(/��1nMLD�01$65,�	�0RQFHI�%280$µ=$
/DERUDWRLUH�G
+\GURELRORJLH�/LWWRUDOH�HW�/LPQLTXH��8QLYHUVLWp�GX����QRYHPEUH�j�&DUWKDJH��)DFXOWp�GHV�6FLHQFHV��=DU]RXQD�

�����%L]HUWH��7XQLVLD
(�PDLO��HONDPHOROID#\DKRR�IU

0RKDPHG�0RXUDG�%(1�$025
,QVWLWXW�1DWLRQDO�GHV�6FLHQFHV�HW�7HFKQRORJLHV�GH�OD�0HU��SRUW�GH�SrFKH�������/D�*RXOHWWH��7XQLVLD

&KULVWLDQ�5(<1$8'�	�&KULVWLDQ�&$3$3e
/DERUDWRLUH�LQWHUGLVFLSOLQDLUH�GH�5HFKHUFKH�VXU�OD�'LGDFWLTXH��O¤eGXFDWLRQ�HW�OD�)RUPDWLRQ��(��$��������FDVH�����8QLYHUVLWp�0RQWSHOOLHU�,,�

6FLHQFHV�HW�7HFKQLTXHV�GX�/DQJXHGRF��������0RQWSHOOLHU�FHGH[����)UDQFH

329=(7(.

$YWRUML� SULVSHYND� SRURßDMR� R� XORYX� GYHK� YHOLNLK� SULPHUNRY� NOMXQDWLK� PRUVNLK� JRORERY� 3WHURP\ODHXV� ERYLQXV
�*HRIIUR\�6DLQW�+LODLUH��������Y�/DJXQL�%L]HUWH��EUDNLßQHP�REPRßMX�Y�VHYHUQRY]KRGQL�7XQL]LML��ÇLULQD�WHOHVQH�SORÈßH
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�':��SULPHUNRY�MH�ELOD������PP�LQ������PP��WHKWDOD�SD�VWD��������J�LQ��������J��*UH�]D�QDMYHßMD�SULPHUND�NOMX�
QDWLK�PRUVNLK�JRORERY�]DEHOHÊHQD�Y� WXQL]LMVNLK�YRGDK�� SHULPHGLWHUDQVNL� ODJXQL� LQ� SR�YVHM� YHUMHWQRVWL� MXÊQHP�6UH�
GR]HPOMX�

.OMXÞQH�EHVHGH��&KRQGULFKWK\HV��0\OLREDWLGDH��3WHURP\ODHXV�ERYLQXV��/DJXQD�%L]HUWH��VHYHUQD�7XQL]LMD��PDNVLPDOQD
YHOLNRVW

5()(5(1&(6

$LGDQ�0DUWLQ��5����������&RQVHUYDWLRQ�RI�IUHVKZDWHU�DQG
HXU\KDOLQH�HODVPREUDQFKV��D�UHYLHZ��-��0DU��%LRO��$VVRF�
8�.�����������������
$]]RX]�� .��� 6�� 0DQVRXU�� 0�� %RXPDt]D� 	� &�� &DSDSm
��������2FFXUUHQFH� RI� WKH� 3RU¤V� JRDWILVK�8SHQHXV� SRUL
�2VWHLFKWK\HV��0XOOLGDH��LQ�WKH�/DJRRQ�RI�%L]HUWH��QRUWK�
HUQ� 7XQLVLD�� FHQWUDO�0HGLWHUUDQHDQ��� $QQDOHV�� 6HU��+LVW�
1DW����������������
%GLRXL�� 0��� +�� *KDUVVDOODK�� /�� %HQ� 1DFHXU� /�� 	� 5�
0¡5DEHW� �������� 3UHPLqUH� PHQWLRQ� GX� SRLVVRQ�ERXUVH
6WHSKDQROHSVLV�GLDVSURV��)UDVHU�%U�QQHU��������GDQV�OD
ODJXQH�GH�%L]HUWH��%XOO��,QVW��1DWO��6FL��7HFK��2FHDQR�
JU��3HFKH�6DODPPEz��������������
%HQ�$PRU��0��0��	�&��&DSDSm���������2FFXUUHQFH�RI�D
ILOHILVK� FORVHO\� UHODWHG� WR� 6WHSKDQROHSLV� GLDVSURV� �2V�
WHLFKWK\HV��0RQDFDQWKLGDH�� RII� QRUWKHUQ� 7XQLVLDQ� FRDVW
�VRXWK�ZHVWHUQ� 0HGLWHUUDQHDQ� 6HD��� &DK�� %LRO�� 0DU��
���������������
%UDGDt��0��1���-��3��4XLJQDUG��$��%RXDtQ��2��-DUERXL��$�
2XDQQHV�*KRUEHO��/��%HQ�$EGDOODK��-��=DRXDOL�	�6��%HQ
6DOHP� �������� ,FKW\RIDXQH� DXWRFKWRQH� HW� H[RWLTXH� GHV
FzWHV� WXQLVLHQQHV�� UHFHQVHPHQW� HW� ELRJpRJUDSKLH�� &\�
ELXP�����������������
&DSDSm�� &�� �������� (WXGH� GX� UpJLPH� DOLPHQWDLUH� GH� OD
0RXULQH� YDFKHWWH�� 3WHURP\ODHXV� ERYLQXV� �*HRIIUR\
6DLQW�+LODLUH����������3LVFHV��0\OLREDWLGDH��GHV�FzWHV�WX�
QLVLHQQHV��-��&RQV��([SORU��0HU�����������������
&DSDSm�� &�� �������� /HV� 6pODFLHQV� GHV� FzWHV� PpGLWHU�
UDQpHQQHV��DVSHFWV� JpQpUDX[�GH� OHXU� pFRORJLH� HW� H[HP�
SOHV�GH�SHXSOHPHQWV��2FpDQLV��������������
&DSDSm��&��	� -��3��4XLJQDUG� �������� &RQWULEXWLRQ� j� OD
V\VWpPDWLTXH� HW� j� OD� ELRORJLH� GH�3WHURP\ODHXV� ERYLQXV
�*HRIIUR\�6DLQW�+LODLUH����������3LVFHV��0\OLREDWLGDH��GHV
FzWHV� WXQLVLHQQHV�� %XOO�� 0XV�� 1DWO�� +LVW�� 1DW�� ��� ����
����������
&KmULI��0���0��0��%HQ�$PRU��0��%GLRXL��6��%HQ�6DOHP�
+��0LVVDRXL�	�&��&DSDSm���������$GGLWLRQDO� UHFRUGV�RI
WKH� EOXQWKHDG� SXIIHU�� 6SKRHURLGHV� SDFK\JDVWHU� �2V�
WHLFKWK\HV��7HWUDRGRQWLGDH��RII� WKH�7XQLVLDQ�FRDVW� �&HQ�
WUDO�0HGLWHUUDQHDQ���$QQDOHV��6HU��+LVW��1DW��������������
���

&RPSDJQR��/��9�� -���'��$��(EHUW�	�0�� -��6PDOH� �������
*XLGH� WR� WKH� VKDUNV� DQG� UD\V� RI� 6RXWKHUQ� $IULFD�� 1HZ
+ROODQG��3XEOLVKHU��/WG��/RQGRQ������S�
'XOÞLÜ�� -��� /�� /LSHM�� $�� 2UODQGR�0RUDQD�� 5�� -HQNRV�� %�
*UHEF��2��*XmORUJHW�	�&��&DSDSm���������7KH�%XOO�5D\�
3WHURP\ODHXV� ERYLQXV� �0\OLREDWLGDH��� LQ� WKH� QRUWKHUQ
$GULDWLF��&\ELXP�����������������
(O�.DPHO��2���1��0QDVUL�� -�� %HQ� 6RXLVVL��0��%RXPDt]D�
0�� 0�� %HQ� $PRU� 	� &�� &DSDSm� �������� ,QYHQWRU\� RI
HODVPREUDQFK� VSHFLHV� FDXJKW� LQ� WKH� /DJRRQ� RI� %L]HUWH
�QRUWK�HDVWHUQ� 7XQLVLD�� FHQWUDO� 0HGLWHUUDQHDQ��� 3D�
QDP-$6����������������
*RODQL�� '�� �������� 'LVWULEXWLRQ� RI� /HVVHSVLDQ� PLJUDQW
ILVK�LQ�WKH�0HGLWHUUDQHDQ��,WDO�� -��=RRO������ �VXSSO�������
���
-DUGDV�� ,�� ��������&KHFN�OLVW�RI� WKH� ILVKHV� �VHQVX� ODWR��RI
WKH� $GULDWLF� 6HD� �&\FORVWRPDWD�� 6HODFKLL�� 2VWHLFKWK\HV�
ZLWK�UHVSHFW�RI� WD[RQRP\�DQG�HVWDEOLVKHG�QXPEHU��%LR�
VLVWHPDWLND���������������
/LSHM��/���%��0DYULÞ�	�-��'XOÞLÜ���������6L]H�RI� WKH�EXOO
UD\�� 3WHURP\ODHXV� ERYLQXV� �*HRIIUR\� 6DLQW�+LODLUH�
������� IURP�WKH�QRUWKHUQ�$GULDWLF�� -��$SSO�� ,FKWK\RO�����
�6XSSO��������������
0F$XOH\��5��%���&��$��6LPSIHQGRUIHU��*��$��+\QGHV�	�5�
&��-��/HQDQWRQ���������'LVWULEXWLRQ�DQG�UHSURGXFWLYH�EL�
RORJ\� RI� WKH� VDQGEDU� VKDUN�� &DUFKDUKLQXV� SOXPEHXV
�1DUGR��� LQ� :HVWHUQ� $XVWUDOLDQ� ZDWHUV�� 0DU�� )UHVKZ�
5HV���������������
0F(DFKUDQ��-��'��	�&��&DSDSm���������0\OLREDWLGDH��,Q�
:KLWHKHDG��-��3���0��/��%DXFKRW��-��&��+XUHDX��-��1LHOVHQ
	�(��7RUWRQHVH��HGV����)LVKHV�RI�WKH�1RUWK�ZHVWHUQ�$WODQ�
WLF� DQG� WKH�0HGLWHUUDQHDQ�� 9RO�� ,�� 81(6&2�� 3DULV�� SS�
��������
0HMUL��+���-��%HQ�6RXLVVL��-��=DRXDOL��$��(O�$EHG��<��9HU�
JQH��2��*XmORUJHW�	�&��&DSDSm� ��������2Q� WKH� UHFHQW
RFFXUUHQFH�RI�HODVPREUDQFK�VSHFLHV�LQ�D�SHULPHGLWHUUD�
QHDQ�ODJRRQ��WKH�7XQLV�6RXWKHUQ�/DJRRQ��1RUWKHUQ�7XQL�
VLD���$QQDOHV��6HU��+LVW��1DW������������������
0QDVUL�� 1�� �������� /HV� pODVPREUDQFKHV� GH� OD� 7XQLVLH
VHSWHQWULRQDOH��ELRGLYHUVLWp�HW�PpWKRGH�G¤DSSURFKH�GH�OD
SURGXFWLRQ�GpEDUTXpH��3K�'��'LVVHUWDWLRQ��8QLYHUVLWp�GX
��QRYHPEUH�j�&DUWKDJH��)DFXOWp�GHV�6FLHQFHV�GH�%L]HUWH
�7XQLVLD�������S�
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1HLIDU��/���/��(X]HW�	�2��.��%HQ�+DVVLQH���������+HOLR�
FRW\OH�NDUWDVL�JHQ��DQG�VS��Q�� �0RQRJHQHD��0RQRFRW\OL�
GDH��SDUDVLWH�RQ�3WHURP\ODHXV�ERYLQXV� �(XVHODFKLL��0\�
OREDWLQDH��IURP�7XQLVLD��)RO��3DUDVLWRO�������������
3RVWHO�� (�� �������� /HV� DIILQLWpV� WURSLFDOHV� GH� OD� IDXQH
LFKWK\RORJLTXH�GX�JROIH�GH�*DEqV��%XOO��6WQ��2FpDQRJU�
6DODPPEz������������
4XLJQDUG�� -��3�� 	� -�� =DRXDOL� �������� /HV� ODJXQHV� Sp�
ULPpGLWHUUDQpHQQHV�� %LEOLRJUDSKLH� LFWK\RORJLTXH� DQQR�
WpH��3UHPLqUH�SDUWLH��OHV�pWDQJV�IUDQoDLV�GH�&DQHW�j�7KDX�
%XOO��2II��1DWQ��3rFKH�7XQLV�����������������
4XLJQDUG��-��3��	�-��$��7RPDVLQL���������0HGLWHUUDQHDQ
ILVK�ELRGLYHUVLW\��%LRO��0DU��0HGLW�����������

6HFN�� $�� $��� <��'LDWWD�� $��*XH\H�1GLD\H�	� &�� &DSDSm
��������2EVHUYDWLRQV�RQ�WKH�UHSURGXFWLYH�ELRORJ\�RI�WKH
%XOO� 5D\�� 3WHURP\ODHXV� ERYLQXV� �(�� *HRIIUR\� 6DLQW�
+LODLUH�� ������ �&KRQGULFKWK\HV��0\OLREDWLGDH�� IURP� WKH
FRDVW�RI�6HQHJDO��HDVWHUQ�WURSLFDO�$WODQWLF���$FWD�$GULDW��
�������������
ÆROMDQ�� 7�� �������� ,� SHVFL� GHOO¤$GULDWLFR�� 2IILFLQH� JUD�
ILFKH��9HURQD������S�
=RJDULV��6��	�8��'XVVOLQJ���������2Q�WKH�RFFXUUHQFH�RI
WKH� %XOO� 5D\� 3WHURP\ODHXV� ERYLQXV� �&KRQGULFKWK\HV�
0\OLREDWLGDH�� LQ� WKH� $PYUDNLNRV� *XOI�� *UHHFH�� 0HGLW�
0DU��6FL������������������


