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$�OLWHUDWXUH�UHYLHZ�EDVHG�RQ�LFKWK\RORJLFDO�SDSHUV�SXEOLVKHG�EHWZHHQ������DQG������VKRZV�WKDW����VNDWH�DQG
UD\V� VSHFLHV� RFFXUUHG� RII� WKH� /DQJXHGRFLDQ� FRDVW� �VRXWKHUQ� )UDQFH�� QRUWKHUQ� 0HGLWHUUDQHDQ��� ,QYHVWLJDWLRQV� FRQ�
GXFWHG�VLQFH������WR�GDWH�DOORZ�WR�VWDWH�WKDW�RQO\����VSHFLHV�RFFXUUHG�LQ�WKH�DUHD����RI�ZKLFK�FRXOG�EH�FRQVLGHUHG
DEXQGDQW�DQG���UHODWLYHO\�FRPPRQ��7KH�RWKHU�VSHFLHV�ZHUH�RFFDVLRQDOO\�ODQGHG�DW�ILVKLQJ�VLWHV��7KH�GHFOLQH�RI�FDS�
WXUHV�PD\�EH�GXH�WR�ILVKLQJ�SUHVVXUH�

.H\�ZRUGV��&KRQGULFKWK\HV��VNDWHV��UD\V��/DQJXHGRFLDQ�FRDVW��0HGLWHUUDQHDQ

5$==(��&+21'5,&+7+<(6��$/�/$5*2�'(//$�&267$�',�/$1*8('2&
�)5$1&,$�0(5,',21$/(��0(',7(55$1(2�6(77(175,21$/(���5(9,6,21(�6725,&$
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6,17(6,

/¢DUWLFROR�SUHVHQWD�XQD�UHYLVLRQH�VWRULFD�EDVDWD�VX�DUWLFROL� LQHUHQWL� O¢LWWLRORJLD��SXEEOLFDWL� IUD� LO������HG� LO������
6HFRQGR�WDOL�DUWLFROL�����VSHFLH�GL�UD]]H�VRQR�VWDWH�DYYLVWDWH�DO�ODUJR�GHOOD�FRVWD�GL�/DQJXHGRF��)UDQFLD�PHULGLRQDOH�
0HGLWHUUDQHR�VHWWHQWULRQDOH���6WXGL�FRQGRWWL�GDO������DG�RJJL�FRQIHUPDQR�LO�ULWURYDPHQWR�GL�VROH����VSHFLH�QHOO¢DUHD
LQ�TXHVWLRQH��GHOOH�TXDOL���SRVVRQR�YHQLU�FRQVLGHUDWH�DEERQGDQWL�H���UHODWLYDPHQWH�FRPXQL��/H�UHVWDQWL�VSHFLH�VRQR
RFFDVLRQDOPHQWH�DUULYDWH�QHOOH�]RQH�GL�SHVFD�� ,O�GHFOLQR�QHOOH�FDWWXUH�SRWUHEEH�HVVHUH�GRYXWR�D�XQ¢HFFHVVLYD�SUHV�
VLRQH�GL�SHVFD�

3DUROH�FKLDYH��&KRQGULFKWK\HV��UD]]H��FRVWD�GL�/DQJXHGRF��0HGLWHUUDQHR
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,1752'8&7,21

$�OLWHUDWXUH�UHYLHZ�VKRZHG�WKDW�LQIRUPDWLRQ�RQ�VNDWHV
DQG�UD\V�IURP�WKH�/DQJXHGRFLDQ�FRDVW�GLG�QRW�FRQVWLWXWH
WKH� IRFXV� RI� D� VSHFLDO� UHSRUW�� 7KHLU� RFFXUUHQFH� LQ� WKH
DUHD� ZDV� RQO\� LQFOXGHG� LQ� IDXQLVWLF� SXEOLFDWLRQV� IURP
'RXPHW� ������� WR� 4XLJQDUG� HW� DO�� �������� ,W� ZDV� RQO\
4XLJQDUG� ������� ZKR� SURYLGHG� REVHUYDWLRQV� RQ� UDMLG
VSHFLHV� DQG� &DSDSp� HW� DO�� �����F�� ZKR� GHVFULEHG� WKH
GLVFRYHU\� RI� WKH� VSHFNOHG� UD\��5DMD� SRO\VWLJPD� 5HJDQ�
�����

+RZHYHU�� UHFHQW� LQYHVWLJDWLRQV� FRQGXFWHG� VLQFH
�����DOORZ�UHSRUWLQJ�REVHUYDWLRQV�FDUULHG�RXW�RQ�VKDUNV
IURP�ZDWHUV�RII� WKH� /DQJXHGRFLDQ� FRDVW� �&DSDSp�HW� DO��
����E��� ,Q� WKLV�SDSHU�ZH�SUHVHQW� VLPLODU�GDWD�RQ� VNDWHV
DQG� UD\V� FRQFRPLWDQWO\� FROOHFWHG� LQ� WKH� VDPH� DUHD�
0RUHRYHU��ZH�SURSRVH�KHUHLQ�D�KLVWRULFDO�VXUYH\�RI�VSH�
FLHV�UHSRUWHG�IRUPHUO\�DQG�VSHFLHV�FROOHFWHG�UHFHQWO\� LQ
RUGHU� WR� FDUU\�RXW� D� FRPSDULVRQ�EHWZHHQ�SUHYLRXV� DQG
UHFHQW�RFFXUUHQFH�

%RWK�JHQHUDO�DQG�ORFDO�GLVWULEXWLRQ��DEXQGDQFH��ELR�
HFRORJLFDO�GDWD�DQG�VRPH�DYDLODEOH� WUDLWV�RI� WKHLU� UHSUR�
GXFWLYH�ELRORJ\�DUH�JLYHQ�LQ�WKH�DUWLFOH�

0$7(5,$/�$1'�0(7+2'6

'DWD� SURYLGHG� LQ� WKLV� SDSHU�ZHUH� FROOHFWHG� LQ� D� OLW�
HUDWXUH� UHYLHZ�ZLWK� VSHFLDO� UHJDUG� WR� WKH� /DQJXHGRFLDQ
FRDVW�� ,QYHVWLJDWLRQV�ZHUH� FRQGXFWHG� LQ� WKH� DUHD� HVSH�
FLDOO\�DW�ILVK�KDUERXUV�RI�6qWH��/H�*UDX�GX�5RL�DQG�$LJXHV�
0RUWHV�� DQG�DW� WKH� ILVKLQJ� VLWHV� RI� 3DODYDV�/HV�)ORWV� DQG
&DUQRQ� �)LJ������7KH�REVHUYHG� VSHFLPHQV�ZHUH�FDSWXUHG
E\� WUDZOLQJ� DQG�RU� FRPPHUFLDO� JLOO�QHWV��0RUHRYHU�� UH�
VHDUFK� VXUYH\V� ZHUH� FRQGXFWHG� LQ� WKH� VDPH� DUHDV� RQ
ERDUG� WKH�RFHDQRJUDSKLF� WUDZOHU� 
*HRUJHV�3HWLW
�� LQ�1R�
YHPEHU������DQG������DQG�0D\������DQG������

)RU�ERWK��VFLHQWLILF�DQG�YHUQDFXODU�QDPHV��LQ�(QJOLVK
DQG� )UHQFK�� ZHUH� JLYHQ�� IROORZLQJ� :KLWHKHDG� HW� DO�
��������7RWDO�OHQJWK�DQG�RU�GLVF�ZLGWK�ZHUH�PHDVXUHG�WR
WKH� QHDUHVW� PLOOLPHWUH�� IROORZLQJ� &ODUN� ������� DQG� &D�
SDSp� HW� DO�� �������� PDVV� ZDV� DVVHVVHG� WR� WKH� QHDUHVW
JUDP��ZKHQ�SRVVLEOH�

5(68/76

)DPLO\�3ULVWLGDH

3ULVWLV�SULVWLV��/LQQDHXV���������FRPPRQ�VDZILVK��(Q��
SRLVVRQ�VFLH�FRPPXQ��)U�

$FFRUGLQJ�WR�7RUWRQHVH���������3ULVWLV�SULVWLV�ZDV�UH�
SRUWHG�LQ�WKH�HDVWHUQ�$WODQWLF�IURP�3RUWXJDO�WR�$QJROD��,Q
WKH� 0HGLWHUUDQHDQ�� LW� ZDV� DOVR� UHSRUWHG� RII� 6SDLQ� DQG
%DOHDULF� ,VOHV� �/R]DQR�5H\���������RII� 6LFLO\� �7RUWRQHVH�
������� EXW� 7RUWRQHVH� ������� FRQVLGHUHG� LWV� RFFXUUHQFH
GRXEWIXO�LQ�WKH�DUHD�

)LJ�����0DS�RI�)UDQFH�ZLWK�WKH�FRDVW�RI�/DQJXHGRF�DQG
WKH� 
SLWV
� RII� 6oWH�� ZKHUH� WKH� VPDOO� VSRWWHG� FDWVKDUN�
6F\OLRUKLQXV� FDQLFXOD� ���� DQG� WKH�EODFNPRXWK� FDWVKDUN
*DOHXV�PHODVWRPXV�����DUH�WKH�GRPLQDQW�HODVPREUDQFK
VSHFLHV���5HGUDZQ�IURP�&DSDSn�HW�DO�������E�
6O�����=HPOMHYLG�)UDQFLMH�]�REDOQLPL�YRGDPL�/DQJXHGRFD
LQ��YRWOLQDPL��Y�EOLËLQL�6oWHMD��NMHU�VWD�QDYDGQD�PRUVND
PDàND� 6F\OLRUKLQXV� FDQLFXOD� ���� LQ� PRUVND� PDàND
*DOHXV�PHODVWRPXV�����SUHYODGXMRàL�YUVWL�L]�SRGUD]UHGD
PRUVNLK� SVRY� LQ� VNDWRY�� �1DULVDQR� SR� &DSDSn� HW� DO��
����E�

2II�WKH�/DQJXHGRFLDQ�FRDVW��WKH�VSHFLHV�ZDV�IRUPHUO\
FLWHG� E\� 0RUHDX� ������� ZKR� KDV� QRW� UHFRUGHG� VSHFL�
PHQV� DQG� UHIHUUHG� WR� SUHYLRXV� REVHUYDWLRQV�� *UDQLHU
�������QRWHG�WKDW�WKH�VSHFLHV�FRXOG�UHDFK�DERXW���PHWUHV
LQ� WRWDO� OHQJWK� DQG� ZDV� RFFDVLRQDOO\� FDSWXUHG� LQ� WKH
DUHD��+H�DGGHG� WKDW� WKH� ODVW�FRPPRQ� UHFRUGHG�VDZILVK
������� PP� LQ� WRWDO� OHQJWK�� ZDV� FDSWXUHG� LQ� 2FWREHU
������1R�IXUWKHU�FDSWXUH�KDV�EHHQ�PDGH� LQ� WKH�DUHD� WR
RXU�NQRZOHGJH��WR�GDWH�

)DPLO\�5KLQREDWLGDH

5KLQREDWRV� UKLQREDWRV� �/LQQDHXV�� ������� FRPPRQ
JXLWDUILVK��(Q���JXLWDUH�GH�PHU�FRPPXQH��)U�
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*UDQLHU��������QRWHG�WKDW�WKH�FRPPRQ�JXLWDUILVK�ZDV
RFFDVLRQDOO\�FDSWXUHG�E\� WUDZOHUV�RII� WKH�/DQJXHGRFLDQ
FRDVW�� 7KH� FDSWXUHG� VSHFLPHQV� KDG� �P� WRWDO� OHQJWK
PD[LPXP�� 1R� UHFHQW� FDSWXUH� RI� WKH� VSHFLHV� KDV� EHHQ
UHFRUGHG�WR�GDWH�

)DPLO\�7RUSHGLQLGDH

7RUSHGR� PDUPRUDWD� 5LVVR�� ����� �)LJ�� ���� PDUEOHG
HOHFWULF�UD\��(Q���WRUSLOOH�PDUEUpH��)U�

7KH�PDUEOHG�HOHFWULF� UD\�ZDV� UHSRUWHG� LQ� WKH� HDVWHUQ
$WODQWLF� IURP�%ULWLVK� ,VOHV� �:KHHOHU�������� WR� WKH�*XOI�RI
*XLQHD��%ODFKH�HW�DO����������7KH�VSHFLHV�ZDV�UHFRUGHG�LQ
WURSLFDO�DUHDV�EXW� ODQGLQJV�DUH� UDWKHU� UDUH�� HVSHFLDOO\�RII
WKH�FRDVW�RI�6HQHJDO� �6pUHW�	�2SLF��������&DSDSp�HW�DO��
�������,Q�WKH�DUHD��PDOHV�DQG�IHPDOHV�ZHUH�DGXOW�RYHU����
PP�DQG�����PP� LQ� WRWDO� OHQJWK� UHVSHFWLYHO\� �&DSDSp�HW
DO��� ������� 6RXWKZDUGV�� WKH� VSHFLHV� LV� UHFRUGHG� RII� WKH
FRDVWV� RI� 6RXWKHUQ�$IULFD� �6PLWK�	�+HHPVWUD�� ������� 7�
PDUPRUDWD� LV� UHSRUWHG� WKURXJKRXW� WKH� 0HGLWHUUDQHDQ�
KRZHYHU��FDSWXUHV�DUH�PRUH�DEXQGDQW� LQ� WKH�ZHVWHUQ�ED�
VLQ�DQG�RII�WKH�QRUWKHUQ�VKRUH��,Q�7XQLVLDQ�ZDWHUV��WKH�VSH�
FLHV�LV�FRQVLGHUHG�UDUH�E\�&DSDSp���������ZKR�QRWHG�WKDW
WKH�VSHFLHV�ZDV�UDWKHU�FDSWXUHG�RII�&DSH�%RQ��LQ�QRUWKHUQ
DUHDV��PRUHRYHU�� UHFHQW� GDWD� DOORZHG� WR� VKRZ� WKDW� WKH
VSHFLHV�ZDV� DOVR� FDSWXUHG� LQ� WKH�*XOI�RI�7XQLV� DQG� DOVR
HQWHUHG�7XQLV�6RXWKHUQ�/DJRRQ��0HMUL�HW�DO���������

2II� WKH� FRDVW� RI� /DQJXHGRF�� 7�� PDUPRUDWD� ZDV� UH�
SRUWHG� E\� 'RXPHW� �������� 0RUHDX� �������� &DOYHW
��������(X]HW� �������DQG�4XLJQDUG�HW�DO�� �������� ,W�ZDV
FDSWXUHG� E\� JLOO�QHWWHUV� FRQFRPLWDQWO\�ZLWK�7�� WRUSHGR�
EXW� ODQGLQJV� RFFXUUHG� DEXQGDQWO\� HYHU\� GD\�� 2EVHUYD�
WLRQV� EDVHV� RQ� VHYHUDO� KXQGUHG� VSHFLPHQV�� PDOHV� DQG
IHPDOHV�� VKRZHG� WKDW� LQ� ����PDOHV� WRWDO� OHQJWK� UDQJHG
IURP�����WR�����PP�DQG�ZHLJKHG� IURP���� WR�������J�
ZKLOH� WRWDO� OHQJWK� RI� IHPDOHV� UDQJHG� IURP� ���� WR� ���
PP�DQG�PDVV�IURP�����WR�������J�

)LJ�� ��� 7�� PDUPRUDWD� FDSWXUHG� RII� WKH� /DQJXHGRFLDQ
FRDVW�
6O�����7��PDUPRUDWD��XMHW�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

7RUSHGR� QRELOLDQD� %RQDSDUWH�� ����� �)LJ�� ���� EODFN
WRUSHGR��(Q���WRUSLOOH�QRLUH��)U�

7RUSHGR�QRELOLDQD�LV�ZLGHO\�GLVWULEXWHG�DQG�UHSRUWHG
RQ� ERWK� VLGHV� RI� WKH� $WODQWLF� �%LJHORZ� 	� 6FKURHGHU�
�������,Q�WKH�0HGLWHUUDQHDQ��LW�RFFXUUHG�RII�WKH�FRDVWV�RI
LWV�HDVWHUQ�EDVLQ��&DSDSp�	�'HVRXWWHU���������LQ�LWV�HDVW�
HUQ� EDVLQ� RII� *UHHFH� �(FRQRPLGLV�� ������ DQG� 7XUNH\
�.DEDVDNDO�� ������� ZKHUHDV� WKH� VSHFLHV¤� HDVWHUQPRVW
ERUGHU� KDV� EHHQ� WKH� /HYDQWLQH� EDVLQ� �*RODQL�� �����
������

2II�WKH�/DQJXHGRFLDQ�FRDVW��7��QRELOLDQD�ZDV�ILUVW�UH�
FRUGHG�E\�(X]HW���������%HWZHHQ������DQG�������4XLJ�
QDUG� HW� DO�� ������� UHFRUGHG� ��� VSHFLPHQV� FDSWXUHG� E\
WUDZOHUV� HVSHFLDOO\� LQ�ZLQWHU�� DW� ����P� GHSWK�� RII� 6qWH�
7KH� WRWDO� OHQJWK�UDQJHG�EHWZHHQ�����DQG�����PP�� WKH
ODUJHVW�PDOH� DQG� WKH� ODUJHVW� IHPDOH�ZHUH� ����PP� DQG
����PP�ORQJ��UHVSHFWLYHO\�

)URP������ WR�������REVHUYDWLRQV�DW� ODQGLQJ� VLWHV�RI
WKH�DUHD�DOORZHG�WR�FROOHFW���VSHFLPHQV����PDOHV�DQG��
IHPDOHV��7KH�PDOHV�UDQJHG�IURP�����WR�����PP�LQ�WRWDO
OHQJWK�DQG�ZHLJKHG�IURP�����WR������J�� WKUHH�ZHUH�MX�
YHQLOH� DQG�RQH� DGXOW�� 7KH� IHPDOHV� UDQJHG� IURP� ���� WR
������ PP� WRWDO� OHQJWK� DQG� ZHLJKHG� IURP� ������ WR
�������J��D�VLQJOH�VSHFLPHQ�ZDV�MXYHQLOH��WKH�WKUHH�RWK�
HUV�ZHUH�DGXOW��VHH�&DSDSp�HW�DO�������D��7DE�����UHFRUGV
�������DQG������7KH�ODVW�VSHFLPHQ�REVHUYHG�LQ�WKH�DUHD
ZDV�FDSWXUHG�LQ�������&DSDSp�HW�DO�������D��

)LJ�� ��� 7�� QRELOLDQD� FDSWXUHG� RII� WKH� /DQJXHGRFLDQ
FRDVW�
6O�����7��QRELOLDQD��XMHW�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

7RUSHGR� WRUSHGR� �/LQQDHXV�� ������ �)LJV���� ���� FRP�
PRQ�WRUSHGR��(Q���WRUSLOOH�RFHOOpH��)U�

7KH� FRPPRQ� WRUSHGR� LV� UHSRUWHG� LQ� WKH� HDVWHUQ�$W�
ODQWLF� IURP� WKH�%D\�RI� %LVFD\� WR�$QJROD� DQG� LW� LV� FRP�
PRQO\�ODQGHG�LQ�WURSLFDO�DUHDV��6pUHW�	�2SLF���������HV�
SHFLDOO\�RII� WKH�FRDVW�RI�6HQHJDO��&DSDSp�HW�DO�������D��
7KH�VSHFLHV�LV�UHFRUGHG�LQ�WKH�HQWLUH�0HGLWHUUDQHDQ�DQG
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)LJ�����1RUPDO�7��WRUSHGR�ZLWK�ILYH�RFHOODH�FDSWXUHG�RII
WKH�/DQJXHGRFLDQ�FRDVW��VHH�&DSDSn�HW�DO�������E��
6O�� ��� 1RUPDOHQ� HOHNWULàQL� VNDW� 7�� WRUSHGR� V� SHWLPL
�RàHVQLPL� SHJDPL��� XMHW� Y� REUHËQLK� YRGDK�/DQJXHGRFD
�JOHM�&DSDSn�HW�DO�������E��

)LJ�����8QXVXDO�7�� WRUSHGR�ZLWK�HLJKW�RFHOODH�FDSWXUHG
RII�WKH�/DQJXHGRFLDQ�FRDVW�
6O�� ��� 1HQDYDGHQ� HOHNWULàQL� VNDW� 7�� WRUSHGR� ]� RVPLPL
�RàHVQLPL�SHJDPL���XMHW�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

DEVHQW�LQ�WKH�%ODFN�6HD��&DSDSp���������6SHFLPHQV�IURP
WKH�*XOI�RI�7XQLV�ZHUH� VWXGLHG�E\�4XLJQDUG�	�&DSDSp
�������

2II�WKH�/DQJXHGRFLDQ�FRDVW��WKH�VSHFLHV�ZDV�UHSRUWHG
E\�'RXPHW���������0RUHDX���������&DOYHW���������(X]HW
�������� 4XLJQDUG� HW� DO�� ������� DQG� &DSDSp� HW� DO�
�����E��

7KH�FRPPRQ�WRUSHGR�LV�UDWKHU�UDUH�LQ�WKH�DUHD��(X]HW
������� UHFRUGHG� D� VLQJOH� VSHFLPHQ�� 4XLJQDUG� HW� DO�
������� ��� VSHFLPHQV�� ��PDOHV� DQG� �� IHPDOHV� EHWZHHQ
�����DQG�������UDQJLQJ�LQ�WRWDO�OHQJWK�EHWZHHQ�����DQG
����PP��$� IHPDOH�KDYLQJ�����PP�H[KLELWHG���RFHOODH
RQ�LWV�GRUVDO�VXUIDFH�

2EVHUYDWLRQV�PDGH� DW� ODQGLQJ� VLWHV� VKRZHG� WKDW� DOO
WKH� VSHFLPHQV� ZHUH� FDXJKW� E\� JLOO�QHWWHUV�� LQ� VKDOORZ
FRDVWDO� ZDWHUV�� ��� P� PD[�� GHSWK�� RQ� VDQG\� ERWWRPV�
7ZHOYH�ODUJH�VSHFLPHQV�ZHUH�UHFRUGHG��RI�WKH���IHPDOHV�
�� ZHUH� SUHJQDQW�� 6SHFLPHQV� RI� RXU� VDPSOH� ZHUH� EH�
WZHHQ� ���� DQG� ����PP� WRWDO� OHQJWK� DQG� ZHLJKHG� EH�
WZHHQ� ���� DQG� ������ J�� UHVSHFWLYHO\�� &DSDSp� HW� DO�
�����E��GHVFULEHG���IHPDOHV�H[KLELWLQJ���DQG���RFHOODH�
UHVSHFWLYHO\�� RQ� WKHLU� GRUVDO� VXUIDFH�� 7KH� ILJXUH� ��� LQ�
FOXGHG�KHUHLQ��VKRZV�D�IHPDOH������PP�LQ�WRWDO�OHQJWK�
ZLWK���RFHOODH�RQ�WKH�GRUVDO�VXUIDFH�

)DPLO\�5DMLGDH

'LSWXUXV� EDWLV� �/LQQDHXV�� ������� VNDWH� �(Q��� SR�
FKHWHDX�JULV��)U�

'LSWXUXV�EDWLV� LV�ZLGHO\�GLVWULEXWHG� LQ� WKH�QRUWKHDVW�
HUQ� $WODQWLF�� IURP� 6FDQGLQDYLD� WR� QRUWKHUQ� 0RURFFR
�0XXV� 	�'DKOVWUR�P�� ������������ LQFOXGLQJ� WKH� %ULWLVK
,VOHV� DQG�� IXUWKHU� VRXWK�� WKH� 6WUDLW� RI� *LEUDOWDU� DQG� WKH
,VODQG�RI�0DGHLUD��%ODFKH�HW�DO���������

,Q� WKH�0HGLWHUUDQHDQ��'��EDWLV� LV�RQO\�NQRZQ� LQ� WKH
ZHVWHUQ� EDVLQ�� ZLWK� WKH� FRDVW� RI� *UHHFH� DV� LWV� HDVWHUQ�
PRVW� ERUGHU� �(FRQRPLGLV�� ������� 2II� WKH� 0DJKUHELQ
VKRUH��'�� EDWLV� LV� UHSRUWHG� RII� WKH� $OJHULDQ� FRDVW�� EXW
%UDGDw�HW�DO�� �������GLG�QRW� UHSRUW� LW� IURP�7XQLVLDQ�ZD�
WHUV�

'�� EDWLV� ZDV� UHSRUWHG� E\� 'RXPHW� �������� 0RUHDX
��������&DOYHW���������(X]HW� ��������*UDQLHU��������DQG
4XLJQDUG� ������� RII� WKH� FRDVW� RI� /DQJXHGRF�� ZKHUH� LW
ZDV� SUHYLRXVO\� FRPPRQO\� UHFRUGHG��1R� VSHFLPHQ�ZDV
UHFRUGHG�VLQFH�4XLJQDUG��������

'LSWXUXV�R[\ULQFKXV� �/LQQDHXV�� ������ �)LJ�� ���� ORQJ�
QRVHG�VNDWH��(Q���SRFKHWHDX�QRLU��)U�

'LSWXUXV� R[\ULQFKXV� ZDV� UHSRUWHG� RII� 6FDQGLQDYLD
�0XXV�	�'DKOVWUR�P��������������%ULWLVK�,VOHV��:KHHOHU�
�������WKH�%D\�RI�%LVFD\�DQG�RII�3RUWXJDO��$OEXTXHUTXH�
������������ 6RXWK� RI� WKH� 6WUDLW� RI� *LEUDOWDU��'�� R[\�
ULQFKXV� ZDV� UHSRUWHG� DURXQG� 0DGHLUD� �%ODFKH� HW� DO��
������

'��R[\ULQFKXV�ZDV�UHSRUWHG�WKURXJKRXW�WKH�0HGLWHU�
UDQHDQ��EXW�FDSWXUHV�ZHUH�UDWKHU�UDUH�

'�� R[\ULQFKXV� ZDV� UHSRUWHG� E\� 'RXPHW� �������
0RUHDX� �������� &DOYHW� �������� (X]HW� �������� *UDQLHU
�������DQG�4XLJQDUG��������RII�WKH�FRDVW�RI�/DQJXHGRF�
IRUPHUO\�FRPPRQO\�UHFRUGHG� LQ� WKH�DUHD��1R�VSHFLPHQ
ZDV�UHFRUGHG�VLQFH�4XLJQDUG���������$�VLQJOH�VSHFLPHQ
ZDV� FDSWXUHG� RQ� ��� -XQH� ����� E\� WUDZOLQJ�� EHWZHHQ
6qWH�DQG�3DODYDV��DW�GHSWKV�EHWZHHQ����DQG�����P�FRQ�
FRPLWDQWO\� ZLWK� VPDOO� VSRWWHG� FDWVKDUNV� �VHH� )LJ�� ���� ,W
ZDV�D�MXYHQLOH�IHPDOH�KDYLQJ�����PP�LQ�GLVF�ZLGWK�DQG
����PP�LQ�WRWDO�OHQJWK��DQG�ZHLJKLQJ�����J�
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)LJ�� ��� '�� R[\ULQFKXV� FDSWXUHG� RII� WKH� /DQJXHGRFLDQ
FRDVW�
6O�����'��R[\ULQFKXV��XMHW�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

/HXFRUDMD� FLUFXODULV� �&RXFK�� ������� VDQG\� UD\� �(Q��
UDLH�FLUFXODLUH��)U�

/HXFRUDMD�FLUFXODULV�ZDV�UHSRUWHG�RII�HDVWHUQ�$WODQWLF
IURP� 6FDQGLQDYLD� WR� WKH� QRUWKHUQ� FRDVW� RI� 0RURFFR
�0XXV�	�'DKOVWUR�P�������������

,Q� WKH� 0HGLWHUUDQHDQ�� WKH� VDQG\� UD\� ZDV� UHSRUWHG
RQO\� LQ� WKH�ZHVWHUQ�EDVLQ�� LWV� HDVWHUQPRVW�ERUGHU�EHLQJ
WKH� QRUWKHUQ� FRDVW� RI� *UHHFH� �(FRQRPLGLV�� ������� DQG
VRXWKHUQPRVW� ERUGHU� WKH� FRDVW� RI� 7XQLVLD� �4XLJQDUG� 	
&DSDSp��������

0RUHDX��������ILUVW�UHSRUWHG�WKH�VSHFLHV�RII�WKH�FRDVW
RI�/DQJXHGRF��WKHQ�E\�4XLJQDUG��������ZKR�FRQVLGHUHG
LW� UDWKHU� FRPPRQ� LQ� WKH� DUHD�� 1R� VSHFLPHQ� KDV� EHHQ
IRXQG�VLQFH�4XLJQDUG��������

/HXFRUDMD� QHDYXV� �0�OOHU� 	� +HQOp�� ������� FXFNRR
UD\��(Q���UDLH�IOHXULH��)U�

/HXFRUDMD�QHDYXV� SUHVHQWHG�D� GLVWULEXWLRQ� VLPLODU� WR
WKDW�RI�/��FLUFXODULV��LQ�ERWK�WKH�HDVWHUQ�$WODQWLF�DQG�WKH
0HGLWHUUDQHDQ�

2II�WKH�/DQJXHGRFLDQ�FRDVW��WKH�VSHFLHV�ZDV�ILUVW�UH�
FRUGHG�E\�(X]HW���������ZKLOH�4XLJQDUG��������FRQVLG�
HUHG�WKH�VSHFLHV�DV�FRPPRQO\�UHFRUGHG�LQ�WKH�DUHD��1R
VSHFLPHQ�KDV�EHHQ�IRXQG�VLQFH�4XLJQDUG��������

5DMD�DVWHULDV�'HODURFKH��������)LJ������VWDUU\�UD\��(Q��
UDLH�pWRLOpH��)U�

7KH�VWDUU\� UD\�ZDV� UHSRUWHG� WKURXJKRXW� WKH�0HGLWHU�
UDQHDQ�� ZKHUH� LW� LV� UDWKHU� FRPPRQ� LQ� QRUWKHUQ� DUHDV�
DQG� LQ� WKH�ZHVWHUQ�EDVLQ�UDWKHU� WKDQ� LQ� WKH�HDVWHUQ��2II
WKH�7XQLVLDQ�FRDVWV�� IRU� LQVWDQFH��5DMD�DVWHULDV�ZDV�RQO\
UHFRUGHG�IURP�WKH�$OJHULDQ�ERUGHU�WR�%L]HUWH��EXW� LV�XQ�
NQRZQ�IXUWKHU�VRXWK�

5�� DVWHULDV� ZDV� VXFFHVVLYHO\� UHSRUWHG� RII� WKH

/DQJXHGRFLDQ� FRDVW� VLQFH� 'RXPHW� ������� WR� 4XLJQDUG
�������� 7KH� DXWKRUV� FRQVLGHUHG� LW� YHU\� FRPPRQ� LQ� WKH
DUHD��5��DVWHULDV�ZDV�FDSWXUHG�E\� WUDZOHUV�DQG�JLOO�QHWWHUV
WKURXJKRXW� WKH� \HDU�� DOWKRXJK� QRW� DEXQGDQWO\�� 3UHOLPL�
QDU\�REVHUYDWLRQV�ZHUH�FDUULHG�RXW�RQ����VSHFLPHQV����
PDOHV�DQG����IHPDOHV��6L]H�RI�PDOHV�UDQJHG�EHWZHHQ����
DQG�����PP�GLVF�ZLGWK��VL]H�RI�IHPDOHV�EHWZHHQ�����DQG
����PP�GLVF�ZLGWK��$OO�REVHUYHG�PDOHV�DQG�IHPDOHV�ZHUH
DGXOW�RYHU�����PP�DQG�����PP�GLVF�ZLGWK��UHVSHFWLYHO\�
5HSURGXFWLYH�DFWLYLW\�RI�IHPDOHV�RFFXUUHG�WKURXJKRXW�WKH
\HDU��EXW�LW�ZDV�GLIILFXOW�WR�VKRZ�LQ�ZKLFK�VHDV��0HDVXUH�
PHQWV�PDGH� RQ� ��� HJJ� FDVHV� JDYH� WKH� IROORZLQJ� GDWD�
OHQJWK�ZLWK�KRUQV�EHWZHHQ�����DQG�����PP� �PHDQ������
PP���������OHQJWK�ZLWKRXW�KRUQV�EHWZHHQ����DQG����PP
�PHDQ�������PP���������ZLGWK� EHWZHHQ� ��� DQG� ���PP
�PHDQ�������PP���������DQG� WKH\�ZHLJKHG�EHWZHHQ����
DQG�����J��PHDQ�������J��������

)LJ�� ���5�� DVWHULDV��PDOH� �OHIW�� DQG� IHPDOH� �ULJKW��� FDS�
WXUHG�RII�WKH�/DQJXHGRFLDQ�FRDVW�
6O�����5��DVWHULDV��VDPHF��OHYR��LQ�VDPLFD��GHVQR���XMHWD�Y
REUHËQLK�YRGDK�/DQJXHGRFD�

5DMD�EUDFK\XUD�/DIRQW��������)LJ������EORQGH�UD\��(Q��
UDLH�OLVVH��)U�

7KH�EORQGH� UD\�ZDV� UHSRUWHG� LQ� WKH�HDVWHUQ�$WODQWLF
IURP�%ULWLVK�,VOHV��:KHHOHU��������WR�3RUWXJDO��$OEXTXHU�
TXH�� ������������ VRXWK� RI� WKH� 6WUDLW� RI� *LEUDOWDU� WKH
VSHFLHV� LV� UHSRUWHG� RII� QRUWKHUQ�0RURFFR� �/ORULV� 	� 5X�
FDEDGR��������� ,Q�WKH�0HGLWHUUDQHDQ��5��EUDFK\XUD�ZDV
UDUHO\� UHFRUGHG��ZLWK� LWV� GLVWULEXWLRQ� VLPLODU� WR� WKRVH� RI
/HXFRUDMD�QDHYXV�DQG�/��FLUFXODULV��VHH�DERYH��

(X]HW� ������� UHFRUGHG� IRU� WKH� ILUVW� WLPH� D� VLQJOH
VSHFLPHQ� RII� WKH� /DQJXHGRFLDQ� FRDVW�� ZKLOH� 4XLJQDUG
�������QRWHG�WKDW�WKH�VSHFLHV�ZDV�YHU\�UDUH�LQ�WKH�DUHD��$
VLQJOH�VSHFLPHQ�ZDV�UHFRUGHG��ZDV�FDSWXUHG�RQ����$SULO
�����E\� WUDZOLQJ��EHWZHHQ�6qWH�DQG�3DODYDV�� DW�GHSWKV
EHWZHHQ� ��� DQG� ����P� �VHH� DERYH��'�� R[\ULQFKXV��� ,W
ZDV� DQ� DGXOW� PDOH� KDYLQJ� ���� PP� LQ� GLVF� ZLGWK� DQG
����PP�LQ�WRWDO�OHQJWK��DQG�ZHLJKLQJ�������J�
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)LJ�� ��� 5�� EUDFK\XUD� FDSWXUHG� RII� WKH� /DQJXHGRFLDQ
FRDVW�
6O�����5��EUDFK\XUD�XMHW�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

5DMD� FODYDWD� /LQQDHXV�� ����� �)LJ�� ���� WKRUQEDFN� UD\
�(Q���UDLH�ERXFOpH��)U�

7KH� WKRUQEDFN� UD\� SUHVHQWHG� D� ZLGH� GLVWULEXWLRQ� LQ
WKH�$WODQWLF�2FHDQ�DQG�WKH�0HGLWHUUDQHDQ�6HD��7KH�VSH�
FLHV�ZDV� UHSRUWHG� LQ� QRUWKHUQ�ZDWHUV� RI� WKH� HDVWHUQ�$W�
ODQWLF��IURP�6FDQGLQDYLD��'XQFNHU���������DURXQG�%ULWLVK
,VODQGV� �:KHHOHU�� ������ DQG� 3RUWXJDO� �$OEXTXHUTXH�
������������ 6RXWK�RI� WKH�6WUDLW� RI�*LEUDOWDU��5�� FODYDWD
ZDV� UHFRUGHG� RII� WKH� $WODQWLF� FRDVW� RI� 0RURFFR� �&RO�
OLJQRQ�	�$ORQFOH��������DQG�0DXULWDQLD��0DXULQ�	�%RQ�
QHW���������7KH�VSHFLHV�ZDV�DOVR�UHFRUGHG�RII� WKH�6RXWK
$IULFDQ�FRDVW� �6PLWK�	�+HHPVWUD���������7KH�WKRUQEDFN
UD\�LV�DOVR�UHSRUWHG�IURP�WKH�0HGLWHUUDQHDQ��VHH�&DSDSp�
������ DQG� HQWHULQJ� WKH� %ODFN� 6HD� DFFRUGLQJ� WR
%DQDUHVFX��������DQG�.DEDVDNDO��������

5�� FODYDWD�ZDV� UHSRUWHG� RII� WKH� /DQJXHGRFLDQ� FRDVW
IURP� 'RXPHW� ������� WR� 4XLJQDUG� �������� 7KH� DXWKRUV
FRQVLGHUHG� LW� YHU\� FRPPRQ� LQ� WKH�DUHD��$� WRWDO� RI� ���
VSHFLPHQV������PDOHV�DQG����� IHPDOHV��ZHUH�FROOHFWHG
RII� WKH� FRDVW� RI� /DQJXHGRF� EHWZHHQ� ����� DQG� �����
6DPSOHV� ZHUH� FROOHFWHG� E\� JLOO�QHWWHUV� DQG� WUDZOHUV� DW
GHSWKV�RI�XS�WR����P��RQ�VDQG\�DQG�PXGG\�ERWWRPV��VHH
)LJ�� ���� 7KH\�ZHUH� JHQHUDOO\� ODQGHG� LQ� WKH� KDUERXUV� RI
3DODYDV�/HV�)ORWV�DQG�6qWH��2XU�UHVXOWV�ZHUH�VXPPDUL]HG
DV� IROORZV� �VHH� &DSDSp� HW� DO��� LQ� SUHVV��� 7KH� VPDOOHVW
PDOH�DQG�IHPDOH�DGXOWV�KDG�����PP�DQG�����PP�GLVF
ZLGWK� �':��� UHVSHFWLYHO\�� DQG� ZHLJKHG� ������ J� DQG
������J��� UHVSHFWLYHO\��7KH� ODUJHVW�PDOH� DQG� WKH� ODUJHVW
IHPDOH� ZHUH� ���� PP� DQG� ���� PP� ':�� UHVSHFWLYHO\�
DQG� ZHLJKHG� ����� J� DQG� ����� J�� UHVSHFWLYHO\�� 7KHUH
ZDV�D�VLJQLILFDQW� UHODWLRQVKLS� WRWDO�PDVV�YHUVXV�':�EH�
WZHHQ�PDOHV�DQG�IHPDOHV��'LDPHWHU�RI� WKH�ODUJHVW�\RON\
RRF\WHV�UDQJHG�IURP����WR����PP��PHDQ� ������������
DQG�ZHLJKHG� IURP����� WR�����J� �PHDQ� �������������9L�
WHOORJHQLF� DFWLYLW\� RFFXUUHG� SUDFWLFDOO\� DOO� \HDU� URXQG�
VOLJKWO\�OHVV�LQ�$SULO�DQG�$XJXVW��3URGXFWLRQ�RI�HJJ�FDVHV

ZDV� REVHUYHG� WKURXJKRXW� WKH� \HDU�� H[FHSW� LQ�$SULO� DQG
$XJXVW�� (JJ� FDVHV� ZHUH� EHWZHHQ� ���� DQG� ���� PP
�PHDQ��������PP�������� LQ� OHQJWK�ZLWK�KRUQV�� DQG�EH�
WZHHQ����DQG����PP��PHDQ�������PP�������� LQ�OHQJWK
ZLWKRXW�KRUQV��ZLWK�WKHLU�ZLGWK�EHWZHHQ����DQG����PP
�PHDQ�������PP���������DQG�ZHLJKHG�EHWZHHQ������DQG
�����J��PHDQ�������J���������)HFXQGLW\�UHPDLQHG�GLIILFXOW
WR� DVVHVV�� DQ� HVWLPDWLRQ� EDVHG� RQ� SURGXFWLRQ� RI� HJJ
FDVHV�DQG�RU�QXPEHU�RI�\HOORZ�\RON\�RRF\WHV�GXULQJ�WKH
\HDU�FRXQWHG�LQ�DGXOW�IHPDOHV��HQDEOHG�XV�WR�FRQVLGHU�LW
EHWZHHQ�����DQG�����

)LJ�����5��FODYDWD�FDSWXUHG�RII�WKH�/DQJXHGRFLDQ�FRDVW�
6O�����5��FODYDWD��XMHWD�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

5DMD�PLUDOHWXV� /LQQDHXV�� ������ EURZQ� UD\� �(Q��� UDLH
PLURLU��)U�

1RUWK� RI� WKH� 6WUDLW� RI� *LEUDOWDU��5DMD� PLUDOHWXV� ZDV
UHSRUWHG�RII�3RUWXJDO� �$OEXTXHUTXH��������������VRXWK�
ZDUGV� IURP� 0RURFFR� WR� 6RXWK� $IULFD� �6pUHW� 	� 2SLF�
�������2II�6HQHJDO��5��PLUDOHWXV� LV�DEXQGDQWO\�FDSWXUHG
WKURXJKRXW�WKH�\HDU�LQ�VKDOORZ�FRDVWDO�ZDWHUV��7KH�VSH�
FLHV�LV�QRW�ORFDOO\�XVHG�IRU�KXPDQ�FRQVXPSWLRQ�DV�IUHVK
RU�GULHG�DQG�LV�RI�QR�FRPPHUFLDO�LQWHUHVW��VR�VSHFLPHQV
ZHUH�JHQHUDOO\�GLVFDUGHG�DW�VHD�E\� ILVKHUPHQ�DIWHU� WKHLU
FDSWXUH��&DSDSp�HW�DO����������7KH�EURZQ�UD\�LV�IRXQG�LQ
WKH�0HGLWHUUDQHDQ��ZKHUH�LW�LV�FRPPRQO\�FDXJKW�RII�WKH
VRXWKHUQ� VKRUH� DQG� LQ� WKH� HDVWHUQ� EDVLQ� �&DSDSp� 	
4XLJQDUG��������*RODQL��������������

5��PLUDOHWXV�ZDV� UHSRUWHG�RII� WKH�/DQJXHGRFLDQ�FRDVW
IURP�'RXPHW� ������� WR�4XLJQDUG� �������� (X]HW� ������
DQG�4XLJQDUG� ������� UHFRUGHG�RQO\� IHZ� VSHFLPHQV� DQG
FRQVLGHUHG�WKH�RFFXUUHQFH�RI� WKH�VSHFLHV�YHU\�UDUH� LQ� WKH
DUHD�� ,Q� FRQWUDVW��*UDQLHU� ������� QRWHG� WKDW� WKH� VSHFLHV
ZDV� FRPPRQO\� UHDFKHG� DW� DERXW� ������ PP� LQ� WRWDO
OHQJWK�� WKLV�PHDVXUHPHQW�ZDV� QR� GRXEW� H[FHVVLYH�� DV� LW
GLG� QRW� H[FHHG� ���� PP� DFFRUGLQJ� WR� OLWHUDWXUH�� 1R
VSHFLPHQ� ZDV� UHFRUGHG� LQ� WKH� DUHD� VLQFH� 4XLJQDUG
�������
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5DMD� PRQWDJXL� )RZOHU�� ������ VSRWWHG� UD\� �(Q��� UDLH
GRXFH��)U�

5DMD�PRQWDJXL�ZDV�FRQVLGHUHG� UHODWLYHO\�FRPPRQ� LQ
WKH� HDVWHUQ� $WODQWLF�� HVSHFLDOO\� RII� WKH� %ULWLVK� ,VOHV
�:KHHOHU��������DQG�)UDQFH� �'X�%XLW���������$FFRUGLQJ
WR�'X�%XLW� �������� WKH�VSRWWHG�UD\�RFFXUUHG� LQ� WKH�%D\�RI
%LVFD\��ZKLOH�/R]DQR�5H\��������UHSRUWHG�LW�RII�6SDLQ�DQG
$OEXTXHUTXH� ������������� RII� 3RUWXJDO�� 6RXWK� RI� WKH
6WUDLW�RI�*LEUDOWDU��5��PRQWDJXL�ZDV�UHSRUWHG�RII�0RURFFR
�/ORULV�	�5XFDEDGR���������ZLWK�0DXULWDQLD�DV� LWV� VRXWK�
HUQPRVW�ERUGHU�DFFRUGLQJ�WR�0DXULQ�	�%RQQHW��������

,Q� WKH� 0HGLWHUUDQHDQ�� 7RUWRQHVH� ������� DQG� %LQL
������� UHSRUWHG� WKH� VSHFLHV� IURP� ,WDOLDQ� ZDWHUV�� ÉROMDQ
������� IURP� WKH� $GULDWLF�� (FRQRPLGLV� ������� IURP
*UHHFH��DQG�*RODQL��������IURP�ZDWHUV�RII�,VUDHO�

7KH� VSRWWHG� UD\�ZDV� UHSRUWHG� RII� WKH� /DQJXHGRFLDQ
FRDVW�E\�(X]HW���������DQG��WR�GDWH��QR�QHZ�UHFRUGV�KDYH
EHHQ�PDGH�LQ�WKH�DUHD�

5DMD�SRO\VWLJPD�5HJDQ������� �)LJ������� VSHFNOHG�UD\
�(Q���UDLH�WkFKHWpH��)U�

5DMD�SRO\VWLJPD�LV�SUREDEO\�HQGHPLF�WR�WKH�0HGLWHU�
UDQHDQ�6HD��&DSDSp���������DQG�ZDV�UHSRUWHG�IURP�VRPH
DUHDV� VXFK� DV� WKH� &DWDODQ� 6HD� �0DWDOODQDV�� ������� RII
7RXORQ� �VRXWKHUQ� )UDQFH� �&DSDSp�� ������� ,WDOLDQ� VHDV
�7RUWRQHVH�� ������ $UERFFR�� ������� RII� *UHHFH� �(FRQR�
PLGLV�� ������ .DVSLULV�� ������� $OJHULD� �'LHX]HLGH� HW� DO��
������ DQG� WKH� 7XQLVLDQ� FRDVW� �&DSDSp� 	� 4XLJQDUG�
������&DSDSp�HW�DO���������%UDGDw�HW�DO���������

2II� WKH�/DQJXHGRFLDQ�FRDVW��5��SRO\VWLJPD�ZDV�RQO\
UHSRUWHG� E\� 4XLJQDUG� �������� KRZHYHU�� QR� VSHFLPHQ
ZDV�DYDLODEOH�IRU�FRQILUPDWLRQ��7KH�VSHFLPHQ�GHVFULEHG
E\� &DSDSp� HW� DO�� �����E�� FRQILUPHG� WKH� RFFXUUHQFH� RI
WKH�VSHFLHV�LQ�WKH�DUHD�

)LJ�� ���� 5�� SRO\VWLJPD� FDSWXUHG� RII� WKH� /DQJXHGRFLDQ
FRDVW��VHH�&DSDSn�HW�DO�������F��
6O�� ����5�� SRO\VWLJPD�� XMHWD� Y� REUHËQLK� YRGDK� /DQJXH�
GRFD��JOHM�&DSDSn�HW�DO�������F��

5DMD�XQGXODWD�/DFpSqGH��������)LJ�������XQGXODWH�UD\
�(Q���UDLH�EUXQHWWH��)U�

7KH�XQGXODWH� UD\�ZDV� IRXQG� LQ� WKH�HDVWHUQ�$WODQWLF�
VRXWK�RI�WKH�%ULWLVK�,VOHV��:KHHOHU���������RII�)UDQFH��'X
%XLW���������6SDLQ��/R]DQR�5H\��������DQG�3RUWXJDO��$O�
EXTXHUTXH��������������6RXWK�RI�WKH�6WUDLW�RI�*LEUDOWDU�
5DMD� XQGXODWD� ZDV� NQRZQ� WR� RFFXU� RII� 0RURFFR�� DQG
0DXULWDQLD� FRXOG�EH� LWV� VRXWKHUQPRVW� ERUGHU� DFFRUGLQJ
WR�0DXULQ�	�%RQQHW��������

,Q� WKH�0HGLWHUUDQHDQ��5��XQGXODWD� LV� UHSRUWHG� LQ� WKH
ZHVWHUQ�EDVLQ��RII�6SDLQ��/R]DQR�5H\���������,WDOLDQ�VHDV
�7RUWRQHVH��������%LQL��������DQG�LQ�WKH�$GULDWLF��ÉROMDQ�
������GRZQ�WR�*UHHFH��(FRQRPLGLV���������7KH�VSHFLHV
ZDV�UHFRUGHG�RII�,VUDHO�E\�*RODQL��������

5��XQGXODWD�ZDV�UHSRUWHG�RII�WKH�/DQJXHGRFLDQ�FRDVW
IURP�'RXPHW� ������� WR�4XLJQDUG� ��������ZKHUH� LW�ZDV
FRQVLGHUHG�UDWKHU�FRPPRQ�

7ZR�DGXOW�VSHFLPHQV�ZHUH�UHFRUGHG��FDSWXUHG�RQ���
0D\� ����� E\� WUDZOHU� EHWZHHQ� 6qWH� DQG� 3DODYDV� DW
GHSWKV� EHWZHHQ� ��� DQG� ����P�� RQH�PDOH� DQG� RQH� IH�
PDOH� KDYLQJ� ����PP�DQG�����PP� LQ� GLVF�ZLGWK�� ���
PP� DQG� ���� PP� LQ� WRWDO� OHQJWK�� UHVSHFWLYHO\�� DQG
ZHLJKLQJ�����J�DQG�������J��UHVSHFWLYHO\�

)LJ�� ���� 5�� XQGXODWD� FDSWXUHG� RII� WKH� /DQJXHGRFLDQ
FRDVW�
6O������5��XQGXODWD��XMHWD�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

5DMD�URQGHOHWL�%RXJLV��������5RQGHOHW
V�UD\��(Q���UDLH
GH�5RQGHOHW��)U�

%RXJLV� �����D�� VKRZHG� WKDW�5DMD� URQGHOHWL� � � 5DMD
IXOORQLFD� VHQVX�5RQGHOHW�� DQG� /HXFRUDMD� IXOORQLFD�� /LQ�
QDHXV�� ����� ZHUH� UHODWLYHO\� FORVH� EXW� GLVWLQFW� VSHFLHV�
7KH�0HGLWHUUDQHDQ�RFFXUUHQFH�RI�/��IXOORQLFD�KDV�QHYHU
EHHQ�SURYHG��WKH�GHVFULSWLRQ�E\�7RUWRQHVH���������IRU�LQ�
VWDQFH��ZDV�EDVHG�RQ�RQH�VSHFLPHQ�IURP�WKH�0XVHXP�RI
/LYRXUQH�� DVVLJQHG� E\� %RXJLV� �����D�� WR� 5�� URQGHOHWL�
'LHX]HLGH�	�1RYHOOD� �������QRWHG�WKDW�WKH�VSHFLHV�ZDV
YHU\� UDUH� RII� $OJHULD�� PRUHRYHU�� 5RODQG� ������� DGGHG
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WKDW� KH� KDG� QHYHU� UHFRUGHG� WKH� VSHFLHV� LQ� WKH� DUHD�
:KHHOHU��������REVHUYHG�/��IXOORQLFD�RII�WKH�%ULWLVK�,VOHV�
UHSRUWLQJ�RQ� LWV� UHVWULFWHG�RFFXUUHQFH� LQ� WKH�HDVWHUQ�$W�
ODQWLF��4XLJQDUG��������FRQVLGHUHG�5��URQGHOHWL�YHU\�UDUH
RII� WKH� /DQJXHGRFLDQ� FRDVW��ZKHUH� QR� UHFRUG� KDV� EHHQ
PDGH�VLQFH�%RXJLV������D��

7ZR�FORVH�EXW�SUREDEO\�GLVWLQFW�VSHFLHV�RFFXUUHG� LQ
WZR�GLIIHUHQW� DUHDV�� /�� IXOORQLFD� LQ� WKH� HDVWHUQ�$WODQWLF�
QRUWK�RI�WKH�6WUDLW�RI�*LEUDOWDU��DQG�5��URQGHOHWL�LQ�VRPH
0HGLWHUUDQHDQ� DUHDV�� VXFK� DV� WKH� /DQJXHGRFLDQ� FRDVW
DQG�WKH�*XOI�RI�*HQHV�

5RVWURUDMD� DOED� �/DFpSqGH�� ������� ZKLWH� VNDWH� �(Q��
SRFKHWHDX�EODQF��)U�

7KH�ZKLWH�VNDWH�LV�NQRZQ�WR�RFFXU�LQ�WKH�HDVWHUQ�$W�
ODQWLF�VRXWK�RI�,UHODQG�DQG�%ULWLVK�,VOHV��:KHHOHU��������
RII� )UDQFH� �'X� %XLW�� ������� 6SDLQ� �/R]DQR� 5H\�� �����
DQG� 3RUWXJDO� �$OEXTXHUTXH�� ������������ 6RXWK� RI� WKH
6WUDLW�RI�*LEUDOWDU��5RVWURUDMD�DOED�ZDV�UHSRUWHG�RII�0R�
URFFR� �&ROOLJQRQ� 	� $ORQFOH�� ������ DQG� 0DXULWDQLD
�0DXULQ�	�%RQQHW�� �������&DGHQDW� ������� UHSRUWHG� WKH
VSHFLHV�RII�6HQHJDO��EXW�ZDV�QRW�UHFRUGHG�WKHUH�E\�6pUHW
	�2SLF��������DQG�&DSDSp�HW�DO�� �������� ,W� UHPDLQV�DE�
VHQW� LQ� WKH�*XOI�RI�*XLQHD��EXW�ZDV� VLWHG� IXUWKHU� VRXWK�
RII� 6RXWK� $IULFD�� DQG� SUREDEO\� RFFXUUHG� LQ� WKH� ,QGLDQ
2FHDQ�RII�WKH�VRXWKHUQ�SDUW�RI�$IULFD��6PLWK�	�+HHPVWUD�
������

,Q� WKH� 0HGLWHUUDQHDQ�� WKH� VDQG\� UD\� ZDV� RQO\� UH�
SRUWHG�LQ�WKH�ZHVWHUQ�EDVLQ��LWV�HDVWHUQPRVW�ERUGHU�EHLQJ
WKH�QRUWKHUQ�FRDVW�RI�*UHHFH��(FRQRPLGLV���������DQG�LWV
VRXWKHUQPRVW� ERUGHU� WKH� FRDVW� RI� 7XQLVLD� �4XLJQDUG� 	
&DSDSp��������

5��DOED�ZDV�UHSRUWHG�RII�WKH�/DQJXHGRFLDQ�FRDVW�IURP
'RXPHW� ������� WR� 4XLJQDUG� �������� 1R� VSHFLPHQ� KDV
EHHQ�UHFRUGHG�LQ�WKH�DUHD�VLQFH�4XLJQDUG��������

'DV\DWLV�SDVWLQDFD� �/LQQDHXV���������FRPPRQ� VWLQJ�
UD\��(Q���SDVWHQDJXH�FRPPXQH��)U�

7KH�FRPPRQ�VWLQJUD\�KDG�D�ZLGH�GLVWULEXWLRQ�LQ�WKH
HDVWHUQ�$WODQWLF�IURP�WKH�1RUWK�6HD��0XXV�	�'DKOVWUR�P�
����������� WR� 0DXULWDQLD� �0DXULQ� 	� %RQQHW�� ������
0RUHRYHU�� WKH� VSHFLHV� KDV� QRW� RFFXUUHG� RII� 6HQHJDO�
ZKHUH� LWV� FORVH� UHODWLYH�� WKH�PDUEOHG� VWLQJUD\��'DV\DWLV
FKU\VRQRWD��ZDV�DEXQGDQWO\�FDXJKW�DFFRUGLQJ�WR�&DSDSp
HW�DO���������

'��SDVWLQDFD�ZDV�UHSRUWHG�WKURXJKRXW�WKH�0HGLWHUUD�
QHDQ�DQG�HQWHULQJ� WKH�%ODFN�6HD� �%DQDUHVFX��������.D�
EDVDNDO��������

'�� SDVWLQDFD� ZDV� UHSRUWHG� RII� WKH� /DQJXHGRFLDQ
FRDVW� IURP� 'RXPHW� ������� WR� 4XLJQDUG� HW� DO�� �������
,QIRUPDWLRQ�SURYLGHG�E\�ILVKHUPHQ�VXJJHVWV�WKDW�WKH�VSH�
FLHV� FRXOG� RFFXU� LQ� WKH� DUHD�� DOWKRXJK� LW� KDV� QRW� EHHQ
UHFRUGHG�WKHUH�DV�\HW�

'DV\DWLV�YLRODFHD�%RQDSDUWH������� �)LJ�������SHODJLF
VWLQJUD\��(Q���SDVWHQDJXH�YLROHWWH��)U�

$FFRUGLQJ�WR�0ROOHW� �������� WKH�SHODJLF�VWLQJUD\�LV�D
VSHFLHV�ZLWK�D�ZLGH�FRVPRSROLWDQ�GLVWULEXWLRQ�LQ�VHYHUDO
RFHDQV�DQG�VHDV�

'��YLRODFHD�LV�NQRZQ�LQ�VHYHUDO�DUHDV�RI�WKH�0HGLWHU�
UDQHDQ�� HVSHFLDOO\� DORQJ� WKH�0DJKUHELQ� VKRUH� �+HPLGD
HW� DO��� ������ DQG� ,WDOLDQ� FRDVWV� �2UVLQL� 5HOLQL� HW� DO��
������� LQ� WKH�$GULDWLF�6HD� �0DYULá�HW� DO��� ������ DQG�RII
,VUDHO��*RODQL��������

'��YLRODFHD�ZDV�UHSRUWHG�IURP�'RXPHW� WR�4XLJQDUG
HW�DO�� ��������6RPH�VSHFLPHQV�ZHUH�FDXJKW� LQ� WKH�DUHD�
ZKLFK�DOORZHG�XV�WR�LQFOXGH�WKHP�LQ�WKH�VWXG\�RI�LWV�UH�
SURGXFWLYH� ELRORJ\� EDVHG� RQ� VSHFLPHQV� FROOHFWHG� IURP
WKUHH�0HGLWHUUDQHDQ�DUHDV��+HPLGD�HW�DO���������

)LJ�� ���� '�� YLRODFHD� FDSWXUHG� RII� WKH� /DQJXHGRFLDQ
FRDVW�
6O������'��YLRODFHD��XMHW�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

0\OLREDWLV� DTXLOD� �/LQQDHXV�� ������ �)LJ�� ����� FRP�
PRQ�HDJOH�UD\��(Q���DLJOH�GH�PHU�FRPPXQ��)U�

7KH� FRPPRQ� HDJOH� UD\�ZDV� UHSRUWHG� LQ� WKH� HDVWHUQ
$WODQWLF� IURP� 6FDQGLQDYLD� �0XXV� 	� 'DKOWVWUR�P�� �����
������� RII� WKH� %ULWLVK� ,VOHV� �:KHHOHU�� ������� RII� )UDQFH
�%RXJLV������E��DQG�RII�3RUWXJDO��ZKHUH�UHFRUGHG�E\�$O�
EXTXHUTXH��������������6RXWK�RI�WKH�6WUDLW�RI�*LEUDOWDU�
3RVWHO� ������� UHSRUWHG� RQ�0\OLREDWLV� DTXLOD� IURP�&DSH
6SDUWHO� WR� &DSH� 7R[R�� &ROOLJQRQ� 	� $ORQFOH� ������� RII
0RURFFR� DQG�0DXULQ� 	� %RQQHW� ������� RII� 0DXULWDQLD�
&DGHQDW��������QRWHG�LWV�RFFXUUHQFH�RII�6HQHJDO��EXW�QR
VSHFLPHQV�ZHUH�REVHUYHG�IURP������WR�GDWH��,Q�FRQWUDVW�
LWV�FORVH�UHODWLYH�� WKH�EXOO� UD\��3WHURP\ODHXV�ERYLQXV� �(�
*HRIIUR\� 6DLQW�+LODLUH�� ������� ZDV� UDWKHU� DEXQGDQW� DF�
FRUGLQJ�WR�6HFN�HW�DO���������LQ�WKH�DUHD��6DQFKqV�������
UHJLVWHUHG�0�� DTXLOD� RII� *XLQHD�%LVVDX�� ZKLFK� ZH� DUH
FRQVLGHULQJ� DV� LWV� VRXWKHUQPRVW� ERUGHU�� ,WV� RFFXUUHQFH
IXUWKHU�VRXWK�UHPDLQV�TXHVWLRQDEOH�
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)LJ������0��DTXLOD�FDSWXUHG�RII�WKH�/DQJXHGRFLDQ�FRDVW�
6O������0��DTXLOD��XMHW�Y�REUHËQLK�YRGDK�/DQJXHGRFD�

7KH�FRPPRQ�HDJOH�UD\�ZDV�UHSRUWHG�WKURXJKRXW� WKH
0HGLWHUUDQHDQ�DQG�LW�ZDV�DEXQGDQWO\�FDXJKW�LQ�7XQLVLDQ
ZDWHUV��&DSDSp�	�4XLJQDUG��������&DSDSp��������

0�� DTXLOD� ZDV� UHSRUWHG� RII� WKH� /DQJXHGRFLDQ� FRDVW
IURP�'RXPHW��������WR�4XLJQDUG�HW�DO����������&DSWXUHV

PDGH�LQ�WKH�DUHD�EHWZHHQ������DQG������DOORZHG�XV�WR
SUHVHQW� VRPH� WUDLWV�RI� LWV� UHSURGXFWLYH� ELRORJ\�� VXPPD�
UL]HG�EHORZ�DV�XQSXEOLVKHG�GDWD��,Q�DOO�����FRPPRQ�HD�
JOH�UD\V�ZHUH�REVHUYHG�����PDOHV�DQG����IHPDOHV��7KH\
ZHUH� FDSWXUHG�E\� GHPHUVDO� JLOO�QHWV� DW� GHSWKV� IURP� FD�
��� WR� ��� P� EHWZHHQ� 6qWH� DQG� /H� *UDX�GX�5RL�� IURP
�����WR�������7KH�VPDOOHVW�PDOH�DQG�IHPDOH�DGXOWV�KDG
���� PP� DQG� ���� PP� GLVF� ZLGWK�� UHVSHFWLYHO\�� DQG
ZHLJKHG�������J�DQG�������J��7KH� ODUJHVW�PDOH�DQG� WKH
ODUJHVW�IHPDOH�KDG�����PP�DQG�������PP�GLVF�ZLGWK��UH�
VSHFWLYHO\�� DQG�ZHLJKHG� ������ J� DQG� ������� J�� UHVSHF�
WLYHO\��7KHUH�ZDV�D�VLJQLILFDQW�UHODWLRQVKLS�WRWDO�PDVV�YHU�
VXV�GLVF�ZLGWK�EHWZHHQ�PDOHV� DQG� IHPDOHV��'LDPHWHU�RI
WKH�ODUJHVW�\RON\�RRF\WHV�UDQJHG�IURP����WR����PP��QXP�
EHU�RI�\RON\�RRF\WHV�FRXQWHG� LQ� ILYH� IHPDOHV� UDQJHG�EH�
WZHHQ���DQG�����)HUWLOL]HG�HJJV�ZHUH�HQYHORSHG� LQ�D�GL�
DSKDQRXV� FDSVXOH�� (DFK� FDSVXOH� FRQWDLQHG� VL[� HJJV
ZHLJKLQJ�EHWZHHQ�����DQG�����J� �PHDQ��������������7KH
EUHHGLQJ�SHULRG�SUREDEO\� ODVWHG� IURP�$XJXVW� WR�6HSWHP�
EHU��7KH�FRPPRQ�HDJOH�UD\�SRVVLEO\�UHSURGXFHG�LQ�DOWHU�
QDWH�\HDU��ZLWK�WKH�OHQJWK�RI�HPEU\RQLF�GHYHORSPHQW�QRW
H[FHHGLQJ� RQH� \HDU��2YDULDQ� IHFXQGLW\� DQG� XWHULQH� IH�
FXQGLW\�ZHUH�UDWKHU�ORZ��ERWK�EHWZHHQ���DQG����

7DE�����/LVW�RI�WKH����VNDWHV�DQG�UD\V�UHSRUWHG�IURP�'RXPHW��������WR�GDWH�RII�WKH�/DQJXHGRFLDQ�FRDVW�
7DE�����6H]QDP����YUVW�VNDWRY�L]�REUHËQLK�YRGD�/DQJXHGRFD��R�NDWHULK�VR�SRURàDOL�RG�'RXPHWD��������GDOMH�

6SHFLHV 'RXPHW
������

0RUHDX
������

&DOYHW
������

(X]HW
������

4XLJQDUG
HW�DO�
������

*UDQLHU
������

4XLJQDUG
������

7KLV
VWXG\

3ULVWLV�SULVWLV � � � � � � � �
5KLQREDWRV�UKLQREDWRV � � � � � � � �
7RUSHGR�PDUPRUDWD � � � � � � � �
7��QRELOLDQD � � � � � � � �
7��WRUSHGR � � � � � � � �
'LSWXUXV�EDWLV � � � � � � � �
'��R[\ULQFKXV � � � � � � � �
/HXFRUDMD�FLUFXODULV � � � � � � � �
/��QDHYXV � � � � � � � �
5DMD�DVWHULDV � � � � � � � �
5��EUDFK\XUDQ � � � � � � � �
5��FODYDWD � � � � � � � �
5��PLUDOHWXV � � � � � � � �
5��PRQWDJXL � � � � � � � �
5��SRO\VWLJPD � � � � � � � �
5��XQGXODWH � � � � � � � �
5��URQGHOHWL � � � � � � � �
5RVWURUDMD�DOED � � � � � � � �
'DV\DWLV�SDVWLQDFD � � � � � � � �
'��YLRODFHD � � � � � � � �
0\OLREDWLV�DTXLOD � � � � � � � �
0REXOD�PREXODU � � � � � � � �
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)DPLO\�0REXOLGDH

0REXOD�PREXODU� �%RQQDWHUUH�� ������ �)LJ�� ����� GHYLO
UD\��(Q���GLDEOH�GH�PHU��)U�

7KH�GHYLO�UD\�LV�GHILQHG�DV�DQ�$WODQWLF�0HGLWHUUDQHDQ
VSHFLHV� �)LVFKHU� HW� DO��� ������ ������0F� (DFKUDQ�	�&D�
SDSp��������&HORQD���������+RZHYHU�� LWV�RFFXUUHQFH� LQ
WKH� HDVWHUQ� $WODQWLF� ZDWHUV� UHPDLQV� K\SRWKHWLFDO� DF�
FRUGLQJ� WR� 1RWDUEDUWROR� GL� 6FLDUUD� 	� %LDQFKL� �������
PLVLGHQWLILFDWLRQV�ZLWK� WKH� FORVH� UHODWHG� VSHFLHV�0�� MD�
SRQLFD�FRXOG�QRW�EH�RFFXOWHG�

,Q�WKH�HDVWHUQ�$WODQWLF��D�VLQJOH�FDSWXUH�RI�0��PREX�
ODU� ZDV� UHSRUWHG� E\� /R]DQR� 5H\� ������� RII� &DGL[�
0RUHRYHU�� VRXWK� RI� WKH� 6WUDLW� RI� *LEUDOWDU��0��PREXODU
ZDV� QRW� UHSRUWHG� RII� 0DXULWDQLD� �0DLJUHW� 	� /\�� �����
DQG� RII� *XLQHD�%LVVDX� �6DQFKqV�� ������� 2II� 6HQHJDO�
VHYHUDO�VSHFLHV�RI�WKH�JHQXV�0REXOD�ZHUH�DEXQGDQW�DQG
UHJXODUO\� FDXJKW� GXULQJ� VRPH� SHULRGV� RI� WKH� \HDU�� EXW
&DGHQDW� �������� DPRQJ� RWKHUV�� GLG� QRW� UHFRUG� 0�� PR�
EXODU� WKHUH�� ,Q� FRQWUDVW��&DSDSp�HW� DO�� ������� ������ UH�
FRUGHG�VRPH�VSHFLPHQV�RII�2XNDP�� ILVKLQJ�VLWH� ORFDWHG
DW�&DSH�9HUGH�3HQLQVXOD�

7KHVH�FRQVLGHUDWLRQV�DQG�UHFHQW�FDSWXUHV�RI�0��PR�
EXODU� LQ� WKH�FHQWUDO�DQG�HDVWHUQ�DUHDV�RI� WKH�0DJKUHELQ
FRDVW� VXJJHVW� HQGHPLFLW\�RI� WKH� VSHFLHV� LQ� WKH�0HGLWHU�
UDQHDQ��ZKLFK�DJUHHV�ZLWK�1RWDUEDUWROR�'L�6FLDUD�	�%L�
DQFKL���������+RZHYHU��PLJUDWLRQV� WKURXJK� WKH�6WUDLW�RI
*LEUDOWDU�FRXOG�QRW�EH�H[FOXGHG�

)RUPHUO\��WKH�FDSWXUHV�RI�JLDQW�GHYLO�UD\�RII�WKH�$OJH�
ULDQ� FRDVW� ZHUH� DFFLGHQWDO� DQG� UDWKHU� FRQVLGHUHG� DV
LFKWK\RORJLFDO� HYHQWV� �'LHX]HLGH� 	� 1RYHOOD�� ������
7KH\� JHQHUDOO\� FRQFHUQHG� RQH� RU� WZR� H[HPSODUV�� 7KH
VSHFLPHQV� UHSRUWHG� LQ� WKLV� SDSHU� DQG� LQIRUPDWLRQ� SUR�
YLGHG�E\�ILVKHUPHQ�VXJJHVW�WKDW�WKH�VSHFLHV�LV�FRPPRQO\
FDXJKW� LQ� WKH� DUHD�� 6LPLODU� REVHUYDWLRQV� ZHUH�PDGH� LQ
7XQLVLDQ� ZDWHUV�� 7KH� ILUVW� VSHFLPHQ�� D� JUDYLG� IHPDOH
FRQWDLQLQJ�D� IXOO\� GHYHORSHG� IRHWXV��ZDV� SUHYLRXVO\� UH�
FRUGHG�E\�&DSDSp�	�=DRXDOL� �������DORQJ�WKH�QRUWKHUQ
FRDVW�� RII� 6LGL�'DRXG��� %HWZHHQ� ����� DQG� ������ KRZ�
HYHU�� %UDGDw�	�&DSDSp� ������� UHSRUWHG� WKH� FDSWXUHV� RI
ILYH�ODUJH�VSHFLPHQV��LQ�WKH�*XOI�RI�*DEqV��VRXWKHDVWHUQ
7XQLVLD��6R��FDSWXUHV�RI�0��PREXODU�ZHUH�PDGH�LQ�D�UH�
VWULFWHG�DUHD��ZKLFK�H[WHQGV�IURP�WKH�FHQWUDO�DUHD�RI�WKH
$OJHULDQ� FRDVW� WR� WKH� *XOI� RI� *DEqV�� ,Q� WKH�0HGLWHUUD�
QHDQ��WKH�UHFRUGHG�FDSWXUHV�RFFXUUHG�LQ�WKH�ZHVWHUQ�ED�
VLQ�� 7KH\� ZHUH�PDGH� LQ� ZLQWHU� RII� WKH� VRXWKHUQ� FRDVW�
PRVWO\� LQ� VSULQJ� RII� WKH� QRUWKHUQ� FRDVWV�� &DSWXUHV� RI
VSHFLPHQV� RI� ERWK� VH[HV� DQG� RI� GLIIHUHQW� VL]HV� VXJJHVW
WURSKLF�PLJUDWLRQV� WKURXJK� WKH�DUHD��EXW�JHQHVLF�PLJUD�
WLRQV�FDQQRW�EH�H[FOXGHG��+HPLGD�HW�DO���������

2II�WKH�/DQJXHGRFLDQ�FRDVW��*UDQLHU��������REVHUYHG
IRXU� MXYHQLOH� VSHFLPHQV�KDYLQJ�EHWZHHQ������ DQG���P
LQ�GLVF�ZLGWK��VZLPPLQJ�RII�/H�*UDX�GX�5RL��&DSDSp�HW
DO���������REVHUYHG�RQH�DGXOW�PDOH�ZLWK������P�LQ�GLVF

ZLGWK� FDSWXUHG� E\� JLOO�QHWV� RII� /H� *UDX�GX�5RL�� 1R
VSHFLPHQ�KDV�EHHQ�FDSWXUHG�WR�GDWH�

)LJ�� ���� 0�� PREXODU� FDSWXUHG� RII� WKH� /DQJXHGRFLDQ
FRDVW��VHH�&DSDSn�HW�DO���������
6O������0��PREXODU��XMHW�Y�REUHËQLK�YRGDK�/DQJXHGRFD
�JOHM�&DSDSn�HW�DO���������

',6&866,21

$� OLWHUDWXUH� UHYLHZ� EDVHG� RQ� KLVWRULFDO� DQG� UHFHQW
SDSHUV�VKRZ�WKDW����VNDWH�DQG�UD\�VSHFLHV�ZHUH�UHSRUWHG
RII�WKH�/DQJXHGRFLDQ�FRDVW�EHWZHHQ�'RXPHW��������DQG
WKLV� VWXG\� DFFRUGLQJ� WR� 7DEOH� ��� 2I� WKH� ��� VSHFLHV� UH�
FHQWO\� UHFRUGHG� IURP�4XLJQDUG�HW� DO�� �������DQG�4XLJ�
QDUG� ������� WR� GDWH��PRUH� WKDQ� IRXU� GHFDGHV� DJR�� RQO\
ILYH�ZHUH�UHJXODUO\�ODQGHG�DW�WKH�DUHD¤V�ILVKLQJ�VLWHV��7DE�
���� 7RUSHGR� PDUPRUDWD�� 7�� WRUSHGR�� 5DMD� DVWHULDV��'D�
V\DWLV� YLRODFHD� DQG�0\OLREDWLV� DTXLOD��5�� DVWHULDV�KDV� D
FRPPHUFLDO� YDOXH� DQG� LV� ORFDOO\� VRXJKW� DIWHU� IRU� FRQ�
VXPPDWLRQ��0�� DTXLOD� VOLJKWO\� OHVV�� ZKHUHDV� WKH� WKUHH
RWKHU� VSHFLHV� DUH� JHQHUDOO\� GLVFDUGHG� DW� VHD� E\� ILVKHU�
PHQ�� :LWK� VSHFLDO� UHJDUG� WR� WKH� FDSWXUH� RI� 5�
SRO\VWLJPD��&DSDSp�HW� DO�� �����F��QRWHG� WKDW� LW� GLG� QRW
VXJJHVW�D� UHFRYHU\�RI� WKH�VSHFLHV� LQ� WKH�DUHD��EXW� LW�RF�
FXUUHG�LQ�GHHS�ELRWRSH�SUHYLRXVO\�XQH[SORLWHG�E\�XVXDO
ILVKLQJ� PHWKRGV� DFFRUGLQJ� WR� LQIRUPDWLRQ� SURYLGHG� E\
ILVKHUPHQ��2WKHU�VLPLODU�UHFRUGV�FDQQRW�EH�H[FOXGHG��'�
YLRODFHD�ZDV� IRUPHUO\� UHFRUGHG�PRUH� RU� OHVV� DORQJ� WKH
QRUWKHUQ�$IULFDQ� VKRUH��ZKLOH� WKH� UHFHQW� RFFXUUHQFH� RI
WKH�VSHFLHV�LQ�QRUWKHUQ�0HGLWHUUDQHDQ�DUHDV��VXFK�DV�WKH
7\UUKHQLDQ�DQG�1RUWKHUQ�$GULDWLF�6HDV��FRXOG�EH�UHODWHG
WR�WKH�SKHQRPHQD�RI�WURSLFDOLVDWLRQ�

$�GHFOLQH�RI�VNDWH�DQG�UD\�FDSWXUHV�LV�WKH�UHVXOW�RI�DQ
LQWHQVLYH� ILVKLQJ� SUHVVXUH�� $V� D� FRQVHTXHQFH�� IRUPHUO\
DEXQGDQW� VSHFLHV�� VXFK� DV� WKH� WKRUQEDFN� UD\� DQG� WKH
VSHFNOHG�UD\��DUH�QRZ�FRQVLGHUHG�UDUH�H[FHSWLRQV�RII�WKH
/DQJXHGRFLDQ� FRDVW�� 2WKHU� DEXQGDQW� VSHFLHV�� VXFK� DV
WKH� EURZQ� UD\�� WKH� FXFNRR� UD\�� WKH� ZKLWH� UD\� DQG� WKH
FRPPRQ� VWLQJUD\�� KDYH� FRPSOHWHO\� GLVDSSHDUHG� IURP
WKH� DUHD�� 6LPLODU� SDWWHUQV�ZHUH� UHSRUWHG� IRU� VKDUNV� �VHH
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7DE�� ��� 3UHYLRXV� DQG� SUHVHQW� VWDWXV� RI� WKH� ��� VNDWHV� DQG� UD\V� UHSRUWHG� WR� GDWH� IURP� WKH� FRDVWDO� ZDWHUV� RI
/DQJXHGRF�
7DE�� ��� 3UHMÉQML� LQ� GDQDÉQML� VWDWXV� ��� YUVW� VNDWRY�� ]DEHOHËHQLK� YVH� GR� GDQHV� Y� REUHËQLK� YRGDK� IUDQFRVNH� UHJLMH
/DQJXHGRF�

6SHFLHV /DVW�UHFRUG 3UHYLRXV�VWDWXV 3UHVHQW�VWDWXV
7RUSHGR�PDUPRUDWD ���� $ $
7��QRELOLDQD ���� 5 5
7��WRUSHGR ���� & &
'LSWXUXV�R[\ULQFKXV ���� & 5
5DMD�DVWHULDV ���� $ $
5��EUDFK\XUD ���� & 5
5��FODYDWD ���� $ 5
5��SRO\VWLJPD ���� 5 5
5��XQGXODWD ���� & 5
'DV\DWLV�YLRODFHD ���� & &
0\OLREDWLV�DTXLOD ���� & &
0REXOD�PREXODU ���� 5 5

&DSDSp� HW� DO��� ����E��� 6ROGR� ������� QRWHG� WKDW� VKDUNV
DUH� VWURQJ� .� VHOHFWHG� VSHFLHV�� WKLV� LV� DOVR� WKH� FDVH� RI
VNDWHV� DQG� UD\V�� 'X� %XLW� ������� QRWHG� WKDW� ODQGLQJV� RI
ODUJH� UD\V�� VXFK� DV�'LSWXUXV� EDWLV� DQG� 5RVWURUDMD� DOED�
ZHUH� SDUWLFXODUO\� LPSRUWDQW� RII� WKH� $WODQWLF� FRDVW� RI
)UDQFH�� &DSWXUHV� RI� WKH� IRUPHU� UHDFKHG� ���� W� LQ� ����
DQG����W�LQ�������ZKLOH�WKH�ODWWHU�KDV�FRPSOHWHO\�GLVDS�
SHDUHG��'X� %XLW� ������� DGGHG� WKDW� VNDWHV� DQG� UD\V� DUH
HVSHFLDOO\�YXOQHUDEOH�ZLWK� UHVSHFW� WR� WKHLU�PRUSKRORJ\�
VRRQ� DIWHU� KDWFKLQJ�� WKH� GLVF� ZLGWK� RI� VNDWH� VSHFLHV� LV
ODUJHU� WKDQ� WKH� DXWKRUL]HG� PHVK� QHW� VL]H�� DQG� FRQVH�
TXHQWO\�WKH�PRUWDOLW\�RI�MXYHQLOHV�LV�YHU\�KLJK��PRUH�WKDQ
LQ�RWKHU� ILVK�VSHFLHV�� LQFOXGLQJ� VKDUNV�DQG� WHOHRVWV��8Q�
IRUWXQDWHO\�� QR� VWDWLVWLFDO� GDWD� DUH� DYDLODEOH� FRQFHUQLQJ

HVSHFLDOO\� VNDWHV� DQG� UD\V� RI� WKH� /DQJXHGRFLDQ� FRDVWDO
ZDWHUV��7KH�ULVN�RI�H[WLQFWLRQ�RI�VRPH�VSHFLHV�LQ�WKH�DUHD
FDQQRW�EH�H[FOXGHG��0RUHRYHU�� VNDWHV�DQG� UD\V� DUH�QRW
FRQVLGHUHG�LQ�WKH�)$2�VWDWXV�HYDOXDWLRQ��&RQVHTXHQWO\�
LW�DSSHDUV�WKDW�VNDWHV�DQG�UD\V�FRXOG�QRW�SUHVHQW�D�VWDEOH
ELRPDVV� DW� DQ\� VLWHV� RI� WKH� DUHD��7�� PDUPRUDWD� DQG� 7�
WRUSHGR� FRQVWLWXWH� WZR� H[FHSWLRQV�� SUREDEO\� EHFDXVH
WKH\�LQKDELW�VKDOORZ�FRDVWDO�ZDWHUV��VRPHWLPHV�OHVV�WKDQ
RQH�PHWUH�GHHS��ZKHUH� WKH\�DUH� UDUHO\� ILVKHG��7KH\�HQ�
WHUHG� SURWHFWHG� DUHDV�� VXFK� DV� VRPH� EUDFNLVK� ODJRRQV
DORQJ�WKH�/DQJXHGRFLDQ�VKRUH��3DULV�	�4XLJQDUG��������
0RUHRYHU�� WKH\�KDYH�QR�FRPPHUFLDO�YDOXH�DQG�DUH�GLV�
FDUGHG��JHQHUDOO\�DOLYH��E\�ILVKHUPHQ�ZKHQ�FDXJKW�

6.$7,��&+21'5,&+7+<(6��9�2%5(Ë1,+�92'$+�/$1*8('2&$��-8Ë1$�)5$1&,-$�
6(9(512�65('2=(0/-(���=*2'29,16.,�35(*/('�,1�1-,+29�6('$1-,�67$786

&KULVWLDQ�&$3$3e��2OLYLHU�*8e/25*(7��<YDQ�9(5*1(��$GDP�0$548²6�	�-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

329=(7(.

3UHJOHG�LKWLRORÈNLK�ßODQNRY��REMDYOMHQLK�PHG�OHWRPD������LQ�������NDÊH��GD�MH�ELOR�Y�WHP�REGREMX�Y�YRGDK�IUDQ�
FRVNH�UHJLMH�/DQJXHGRF� �MXÊQD�)UDQFLMD��VHYHUQR�6UHGR]HPOMH��]DEHOHÊHQLK����YUVW� L]� UHGD� VNDWRY��5D]LVNDYH��NL� VR
SRWHNDOH� RG� OHWD� �����GDOMH�� SD� NDÊHMR�� GD� MH� ELOR� Y� WHP�REPRßMX� RSDÊHQLK� VDPR� ��� YUVW�� �� RG� NDWHULK� EL� ODKNR
RSLVDOL�NRW�ÈWHYLOQH����SD�UD]PHURPD�SRJRVWH��'UXJH�YUVWH�VR�VH�OH�WX�LQ�WDP�XMHOH�Y�PUHÊH�ORNDOQLK�ULELßHY��NDU�JUH
EUÊNRQH�SULSLVDWL�SUHWLUDQHPX�L]ORYX�WHK�KUXVWDQßQLF�Y�SUHWHNORVWL�

.OMXÞQH�EHVHGH��&KRQGULFKWK\HV��VNDWL��REDOQH�YRGH�/DQJXHGRFD��6UHGR]HPOMH



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

&KULVWLDQ�&$3$3e�HW�DO���6.$7(6�$1'�5$<6��&+21'5,&+7+<(6��)520�:$7(56�2))�7+(�/$1*8('2&,$1�&2$67�����������

���

5()(5(1&(6

$OEXTXHUTXH�� 0�� 5�� ������������� 3HL[HV� GH� 3RUWXJDO�
3RUW��$FWD�%LRO�������������
$UERFFR�� *�� �������� 3ULPR� ULSHUWR� GL� 5DMD� SRO\VWLJPD
5HJ��QHO�*ROIR�GL�*HQRYD��'RULDQD�������������
%DQDUHVFX�� 3�� �������� &\FORVWRPRWD� VL� &KRQGULFKWK\HV
�&LFORVWRPL� VL� 6HODFLHQL��� ,Q�� )DXQD� URPDQLD�� (GLWXUD
$FDGHPLHL�VRFLDOLVWH�URPkQLD���������������
%LJHORZ��+�� %�� 	�:�� &�� 6FKURHGHU� �������� 6KDUNV�� ,Q�
)LVKHV� RI� WKH� :HVWHUQ� QRUWK� $WODQWLF� 0HP�� 6HDUV� )GQ�
0DU��5HV���������������
%LQL��*����������$WODQWH�GHL�SHVFL�GHOOH�FRVWH�LWDOLDQH����
/HSWRFDUGL�� &LFORVWRPL�� 6HODFL�� (G�� 0RQGR� 6RPPHUVR�
0LODQR������SS�
%ODFKH��-���-��&DGHQDW�	�$��6WDXFK���������&Op�GH�GpWHU�
PLQDWLRQ�GHV�SRLVVRQV�GH�PHU�VLJQDOpV�GDQV�O¤$WODQWLTXH
RULHQWDO��HQWUH�OH���qPH�SDUDOOqOH�1��HW� OH���qPH�SDUDO�
OqOH�6����)DXQH�WURS���256720������������
%RXJLV��3�� �����D��� 6XU�XQH� UDLH�PDO� FRQQXH�GHV� FzWHV
IUDQoDLVHV��5DLD�URQGHOHWL�Q��VS��� �5��IXOORQLFD�5RQGHOHW��
9LH�0LOLHX�����������������
%RXJLV��3�������E���$WODV�GHV�SRLVVRQV��3RLVVRQV�PDULQV�
%RXEpH�pGLW��3DULV������SS�
%UDGDt��0��1��	�&��&DSDSm���������&DSWXUHV�GX�GLDEOH
GH�PHU��0REXOD�PREXODU�� GDQV� OH� JROIH� GH�*DEqV� �7X�
QLVLH� PpULGLRQDOH�� 0pGLWHUUDQpH� FHQWUDOH��� &\ELXP�
���������������
%UDGDt��0��1���-��3��4XLJQDUG��$��%RXDtQ��2��-DUERXL��$�
2XDQQHV�*KRUEHO�� /�� %HQ�$EGDOODK�� -�� =DRXDOL�� -�� 	� 6�
%HQ� 6DOHP� �������� ,FKW\RIDXQH� DXWRFKWRQH� HW� H[RWLTXH
GHV� FzWHV� WXQLVLHQQHV�� UHFHQVHPHQW� HW� ELRJpRJUDSKLH�
&\ELXP�����������������
&DGHQDW��-����������3RLVVRQV�GH�PHU�GX�6pQpJDO��,QVW��)U�
$IU��QRLUH�����������
&DGHQDW�� -�� ��������1RWHV� G
LFKW\RORJLH� RXHVW�DIULFDLQH�
;;,;����/HV�0REXOLGDH�GH�OD�FzWH�RFFLGHQWDOH�G
$IULTXH�
%XOO��,QVW��)U��$IU��QRLUH�$�������������������
&DOYHW�� /�� �������� /D� 6WDWLRQ� ELRORJLTXH� GH� &HWWH� DYHF
XQH�HVTXLVVH�GH�OD�)DXQH�HW�GH�OD�)ORUH�PDULQHV�GH�OD�Up�
JLRQ�� 3RLVVRQV�� 7UDY�� ,QVW�� =RRO�� 8QLY�� 0RQWSHOOLHU�� S�
������
&DSDSm��&����������/LVWH�FRPPHQWpH�GHV�6pODFLHQV�GH�OD
UpJLRQ� GH� 7RXORQ� �GH� /D� &LRWDW� j� 6DLQW�7URSH]��� %XOO�
0XV��+LVW��QDW��0DUVHLOOH����������
&DSDSm��&�� ��������&RQWULEXWLRQ�j� OD�ELRORJLH�GHV�5DML�
GDH�GHV�FzWHV�WXQLVLHQQHV��;9,,��5DMD�UDGXOD�'HODURFKH�
������ UHODWLRQ� WDLOOH�SRLGV� GX� FRUSV�� GX� IRLH�� GHV� JR�
QDGHV� HW� GHV� JODQGHV� QLGDPHQWDLUHV�� &RHIILFLHQWV� GH
FRQGLWLRQ�� 5DSSRUWV� KpSDWR�� JRQR� HW� QLGDPHQWRVRPD�
WLTXH�� %XOO�� ,QVW�� 1DWO�� 6FL�� 7HFK�� 2FHDQRJU�� 3rFKH
6DODPPEz����������������
&DSDSm�� &�� �������� /HV� 6pODFLHQV� GHV� FzWHV� PpGLWHU�
UDQpHQQHV��$VSHFWV�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�� ������ 5pSDUWLWLRQ� JpRJUDSKLTXH� HW� EDWK\�
PpWULTXH�� VH[XDOLWp�� UHSURGXFWLRQ�� IpFRQGLWp��$UFK�� ,QVW�
3DVWHXU�7XQLV�����������������
&DSDSm��&��	�-��=DRXDOL���������1RWH�VXU�OD�SUpVHQFH�GH
OD� PDQWH� GH� PHU�0REXOD� PREXODU� �%RQQDWHUUH�� �����
�6pODFLHQV� 5DMLIRUPHV�� GDQV� OHV� HDX[� WXQLVLHQQHV�� 'RUL�
DQD������������SS�
&DSDSm��&��	� -�� 3��4XLJQDUG� �������� &RQWULEXWLRQ� j� OD
ELRORJLH� GHV� 5DMLGDH� GHV� FzWHV� WXQLVLHQQHV�� ;,9�� 5DMD
SRO\VWLJPD� 5HJDQ�� ������ UpSDUWLWLRQ� JpRJUDSKLTXH� HW
EDWK\PpWULTXH�� VH[XDOLWp�� UHSURGXFWLRQ�� IpFRQGLWp�� &DK�
%LRO��0DU���������������
&DSDSm��&��	�0��'HVRXWWHU� ��������1RXYHOOHV�GHVFULS�
WLRQV�GH�7RUSHGR� �7RUSHGR��QRELOLDQD�%RQDSDUWH�������
HW� GH� 7RUSHGR� �7RUSHGR�� PDFND\DQD� 0HW]HODDU�� �����
%XOO��0XV��1DWO��+LVW��1DW�����$�����������
&DSDSm��&���-��3��4XLJQDUG�	�)��.DUWDV���������1RXYHOOH
GHVFULSWLRQ�GH�5DMD�SRO\VWLJPD�5HJDQ��������3LVFHV��5D�
MLIRUPHV���%XOO��2II��1DWO��3rFKH�7XQLVLH��������������
&DSDSm��&��� -�� /��%RXFKHUHDX�	� -��$�� 7RPDVLQL� �������
3UpVHQFH� GX� GLDEOH� GH� PHU�� 0REXOD� PREXODU� �%RQ�
QDWHUUH�� ������ �3LVFHV�� 5DMLIRUPHV�� 0REXOLGDH�� GDQV� OH
JROIH� G
$LJXHV�0RUWHV�� $QDWRPLH� GH� OD� FHLQWXUH� SHOYL�
HQQH�HW�GHV�SWpU\JRSRGHV��0pVRJpH�����������
&DSDSm��&���0��'LRS�	�0��1
'DR���������2EVHUYDWLRQV
VXU�GL[�VHSW� HVSqFHV�GH�6pODFLHQV� G
LQWpUrW� pFRQRPLTXH
FDSWXUpV� GDQV� OD� UpJLRQ�PDULQH� GH�'DNDU�2XDNDP� �6p�
QpJDO��$WODQWLTXH�RULHQWDO�WURSLFDO���%XOO�� ,QVW��)RQG��$IU�
QRLUH�&KHLNK�$QWD�'LRS��'DNDU��VpU��$�������������
&DSDSm��&���0��1¡'DR�	�0��'LRS���������2EVHUYDWLRQV
VXU� OD� ELRORJLH� GH� OD� UHSURGXFWLRQ� GH� TXDWRU]H�HVSqFHV
GH�6pODFLHQV�EDWRwGHV�FDSWXUpV�GDQV�OD�UpJLRQ�PDULQH�GH
'DNDU�2XDNDP� �6pQpJDO�� $WODQWLTXH� RULHQWDO� WURSLFDO��
%XOO��,QVW��)RQG��$IU��QRLUH�&KHLNK�$QWD�'LRS��'DNDU��VpU�
$�������������
&DSDSm��&���$��$�� 6HFN��<��'LDWWD�	�0��'LRS� �����D��
2EVHUYDWLRQV� RQ� WKH� UHSURGXFWLYH� ELRORJ\� RI� 7RUSHGR
�7HWURQDUFH�� PDFND\DQD� IURP� RII� WKH� FRDVW� RI� 6HQHJDO
�(DVWHUQ�7URSLFDO�$WODQWLF���&\ELXP���������������
&DSDSm�� &��� -�� $�� 7RPDVLQL� 	� -�� 3�� 4XLJQDUG� �����E��
/HV�(ODVPREUDQFKHV�3OHXURWUrPHV�GH�OD�FzWH�GX�/DQJXH�
GRF� �)UDQFH� PpULGLRQDOH�� 0pGLWHUUDQpH� VHSWHQWULRQDOH��
2EVHUYDWLRQV� ELRORJLTXHV� HW� GpPRJUDSKLTXHV�� 9LH� 0L�
OLHX�����������������
&DSDSm��&���$��*XH\H�1GLD\H��<��'LDWWD��0��'LRS�	�$�
$��6HFN���������2EVHUYDWLRQV�RQ�VL[�HODVPREUDQFK�VSH�
FLHV� UHFRUGHG� IURP� RII� WKH� FRDVW� RI� 6HQHJDO� �HDVWHUQ
WURSLFDO�$WODQWLF���$FWD�$GULDW�����������������
&DSDSm��&���-��3��4XLJQDUG��2��*XmORUJHW��0��1��%UDGDt�
$�� %RXDtQ�� -�� %HQ� 6RXLVVL�� -�� =DRXDOL� 	� )�� +HPLGD
�������� 2EVHUYDWLRQV� RQ� ELRPHWULFDO� SDUDPHWHUV� LQ
HODVPREUDQFK�VSHFLHV�IURP�WKH�0DJKUHELQ�VKRUH��D�VXU�
YH\��$QQDOHV��6HU��+LVW��1DW��������������
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&DSDSm��&���2��*XmORUJHW��<��9HUJQH��-��3��4XLJQDUG��0�
0��%HQ�$PRU�	�0��1��%UDGDt������D���%LRORJLFDO�REVHU�
YDWLRQV�RQ� WKH�EODFN� WRUSHGR��7RUSHGR�QRELOLDQD�%RQD�
SDUWH� ����� �&KRQGULFKWK\HV�� 7RUSHGLQLGDH�� IURP� WZR
0HGLWHUUDQHDQ�DUHDV��$QQDOHV��6HU��+LVW��1DW�������������
���
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