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'XULQJ� UHJXODU�PRQLWRULQJ�RI� WKH�PDULQH�SURWHFWHG�DUHD�RI�0LUDPDUH� �*XOI�RI�7ULHVWH��QRUWKHUQ�$GULDWLF�6HD�� LQ
$XJXVW� DQG� 6HSWHPEHU� ������ D� VSHFLPHQ� RI� WKH� GXVN\� VSLQHIRRW� 6LJDQXV� OXULGXV� �5~SSHOO�� ������ ZDV� VLJKWHG�
SKRWRJUDSKHG�DQG�ILOPHG��7KLV�LV�WKH�ILUVW�UHFRUG�RI�WKLV�/HVVHSVLDQ�PLJUDQW�LQ�WKH�$GULDWLF�6HD��$OWKRXJK�RQO\�D�VLQJOH
VSHFLPHQ�ZDV�REVHUYHG�LQ�WKH�VWXGLHG�DUHD��WKLV�UHFRUG�UHSUHVHQWV�D�IXUWKHU�VSUHDGLQJ�RI�DQ�DOLHQ�VSHFLHV�ZKLFK�KDV
DOUHDG\�HVWDEOLVKHG�LWV�SRSXODWLRQV�LQ�GLIIHUHQW�FRXQWULHV�RI�WKH�HDVWHUQ�DQG�VRXWKHUQ�0HGLWHUUDQHDQ�6HD�

.H\�ZRUGV��6LJDQXV�OXULGXV��GXVN\�VSLQHIRRW��DOLHQ�VSHFLHV��/HVVHSVLDQ�PLJUDWLRQ��$GULDWLF�6HD

35,0$�6(*1$/$=,21(�'(/�3(6&(�&21,*/,2�6,*$186�/85,'86
�5h33(//��������,1�0$5(�$'5,$7,&2

6,17(6,

'XUDQWH�LO�UHJRODUH�PRQLWRUDJJLR�GHOO¢$UHD�0DULQD�3URWHWWD�GL�0LUDPDUH��*ROIR�GL�7ULHVWH��$GULDWLFR�VHWWHQWULRQDOH�
QHO�SHULRGR�DJRVWR�VHWWHPEUH�������XQ�HVHPSODUH�GL�SHVFH�FRQLJOLR�6LJDQXV�OXULGXV��5~SSHOO��������o�VWDWR�DYYLVWDWR�
IRWRJUDIDWR�H�ILOPDWR��6L�WUDWWD�GHOOD�SULPD�VHJQDOD]LRQH�GL�TXHVWR�PLJUDQWH�OHVVHSVLDQR�QHO�PDUH�$GULDWLFR��%HQFKn�XQ
VROR� HVHPSODUH� VLD� VWDWR� DYYLVWDWR� QHOO¢DUHD� GL� VWXGLR�� WDOH� ULWURYDPHQWR� UDSSUHVHQWD� XQ¢XOWHULRUH� HVSDQVLRQH
GHOO¢DUHDOH�GL�GLVWULEX]LRQH�GL�XQD�VSHFLH�DOLHQD��OH�FXL�SRSROD]LRQL�VL�VRQR�JLi�VWDELOLWH�LQ�GLYHUVH�QD]LRQL�GHO�0HGL�
WHUUDQHR�RULHQWDOH�H�PHULGLRQDOH�

3DUROH�FKLDYH��6LJDQXV�OXULGXV��SHVFH�FRQLJOLR��VSHFLH�DOLHQH��PLJUDQWL�OHVVHSVLDQL��PDUH�$GULDWLFR
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,1752'8&7,21

'XULQJ� WKH� ODVW� GHFDGH�� WKH� QXPEHU� RI� UHFRUGV� RI
DOLHQ�PDFURDOJDH� DQG� DQLPDO� VSHFLHV� LQ� WKH�0HGLWHUUD�
QHDQ�6HD�KDV�EHHQ�LQFUHDVLQJ�YHU\�UDSLGO\��$FFRUGLQJ�WR
=HQHWRV� HW� DO�� �������� DW� OHDVW� ���� DOLHQ� VSHFLHV� KDYH
EHHQ� LQWURGXFHG� LQWR� WKH�0HGLWHUUDQHDQ� 6HD�� 6LQFH� WKH
RSHQLQJ�RI� WKH�6XH]�&DQDO� LQ� ������ WKHUH� KDV� EHHQ� DQ
LQIOX[� RI� 5HG� 6HD� DQG� ,QGR�3DFLILF� RUJDQLVPV� LQWR� WKH
0HGLWHUUDQHDQ�6HD��D�SKHQRPHQRQ�NQRZQ�DV�OHVVHSVLDQ
PLJUDWLRQ� �3RU�� ������� 'XULQJ� WKH� SDVW� GHFDGHV�� ��
OHVVHSVLDQ� ILVK� VSHFLHV� KDYH� EHHQ� UHFRUGHG� IURP� WKH
0HGLWHUUDQHDQ� 6HD� �*RODQL�� ������� ZKLOH� ��� ZHUH� UH�
SRUWHG� IURP� WKH� $GULDWLF� 6HD� �'UDJLáHYLß� 	� 'XOáLß�
������� %LRGLYHUVLW\� FKDQJHV� LQ� WKH� 0HGLWHUUDQHDQ� 6HD
RFFXU� DW� DQ�H[FHSWLRQDO� UDWH��EULQJLQJ� WKH� UDWH�RI� LQWUR�
GXFWLRQV�WR���VSHFLHV�HYHU\�����ZHHNV��=HQHWRV��������

,Q� WKLV� SDSHU�� WKH� ILUVW� UHFRUG� RI� WKH� OHVVHSVLDQ� PL�
JUDQW� WKH� GXVN\� VSLQHIRRW� 6LJDQXV� OXULGXV� �5�SSHOO�
������ LQ� WKH�$GULDWLF�6HD� LV� SUHVHQWHG��2Q� WKH� EDVLV� RI
REVHUYDWLRQV��SKRWRJUDSKV�DQG�PRYLHV� WDNHQ�RI�D�VLQJOH
VSHFLPHQ�RI� WKH�GXVN\� VSLQHIRRW�6�� OXULGXV�� WKLV� VSHFLHV
FRXOG� EH� DGGHG� WR� WKH� $GULDWLF� FKHFNOLVW� RI� ILVKHV� SUH�
VHQWHG�E\�/LSHM�	�'XOáLß��������

0$7(5,$/�$1'�0(7+2'6

)URP������� UHJXODU�PRQLWRULQJ�RI� FRDVWDO� ILVK� IDXQD
E\� PHDQV� RI� YLVXDO� FHQVXV� WHFKQLTXHV� KDV� EHHQ� FRQ�
GXFWHG�LQ�WKH�PDULQH�SURWHFWHG�DUHD��03$��RI�0LUDPDUH
�*XOI�RI�7ULHVWH���6LQFH������� ILVK� IDXQD�PRQLWRULQJ�KDV
EHHQ� SHUIRUPHG� DW� OHDVW� RQFH� SHU� ZHHN� LQ� WKH� SHULRG

IURP�0D\�WR�6HSWHPEHU�DQG�DW�OHDVW�WZLFH�SHU�PRQWK�LQ
WKH� SHULRG� IURP�2FWREHU� WR� $SULO�� 9LVXDO� FHQVXVHV� DUH
SHUIRUPHG�E\�VNLOOHG�GLYHUV�RI�WKH�::)�0LUDPDUH�

'XULQJ� UHJXODU�PRQLWRULQJ� RI� FRVWDO� ILVK� DVVHPEODJH
LQ�$XJXVW�DQG�6HSWHPEHU�������D�VSHFLPHQ�RI�WKH�GXVN\
VSLQHIRRW� 6�� OXULGXV�ZDV� VLJKWHG�� SKRWRJUDSKHG� �)LJ�� ��
DQG�ILOPHG�DW�WKH�ORFDOLW\�RI�%DJQR�'XFDOH�LQ�WKH�03$�RI
0LUDPDUH� �)LJ�� ���� ,W� ZDV� ILUVWO\� VLJKWHG� RQ� ��� DQG� ��
$XJXVW�� DIWHUZDUGV� LW� ZDV� SKRWRJUDSKHG� RQ� ��� $XJXVW�
ZKLOH�WKH�PRYLH�RI�WKLV�VSHFLPHQ�ZDV�WDNHQ�RQ����6HS�
WHPEHU��$W�WKDW� WLPH��WKH�ZHDWKHU�FKDQJHG�VHYHUHO\�DQG
WKH�VSHFLPHQ�KDV�QRW�EHHQ�VLJKWHG�DQ\PRUH��7KH�VSHFL�
PHQ� ZDV� VZLPPLQJ� WRJHWKHU� ZLWK� RWKHU� QDWLYH� ILVK�
PRVWO\� ZUDVVHV� �IDPLO\� /DEULGDH��� LQ� WKH� URFN\� KDELWDW
W\SH�DW�WKH�GHSWK�RI���WR���P��7KH�DUHD�ZKHUH�WKH�VSHFL�
PHQ�ZDV� GHWHFWHG� LV� D� W\SLFDO� KDELWDW� RI� WKH� SKRWRSKL�
ORXV� DOJDH� ELRFRHQRVLV� �GHJUDGHG� VWDJH� RI� WKH� DVVRFLD�
WLRQ�RI�&\VWRVHLUHWXP�FULQLWDH��

7KH� VSHFLPHQ� ZDV� SKRWRJUDSKHG� ZLWK� D� GLJLWDO
FDPHUD� 1LNRQ� '�[� ZLWK� ��� PP� 0LFUR� 1LNNRU� OHQV�
6HDFDP� KRXVLQJ� DQG� 6HD	6HD� <6����� IODVK�� 7KH
SKRWRJUDSKV� ZHUH� VHQW� WR� 'DQLHO� *RODQL� IURP� WKH
+HEUHZ�8QLYHUVLW\�LQ� -HUXVDOHP��,VUDHO���ZKR�FRQILUPHG
WKH�LGHQWLILFDWLRQ�

5(68/76�$1'�',6&866,21

2Q� WKH� EDVLV� RI� WKH� VHW� RI� GLJLWDO� SKRWRV�� WKH� VSHFL�
PHQ�ZDV�LGHQWLILHG�DV�D�PHPEHU�RI�WKH�IDPLO\�6LJDQLGDH�
DFFRUGLQJ� WR� LWV� W\SLFDO�ERG\�VKDSH�DQG�FRORXU�SDWWHUQ�
7KH�VSHFLHV�ZDV�GHWHUPLQHG�GXH�WR�WKH�W\SLFDO�WUXQFDWHG
FDXGDO�ILQ��ZKLFK�LV�IRUNHG�LQ�VLPLODU�/HVVHSVLDQ�VSHFLHV

)LJ�����6SHFLPHQ�RI�6LJDQXV�OXULGXV��SKRWRJUDSKHG�DW�WKH�ORFDOLW\�RI�%DJQR
'XFDOH�LQ�WKH�::)�0LUDPDUH�0DULQH�3URWHFWHG�$UHD��7ULHVWH���3KRWR��'��3RORQLDWR�

6O�����3ULPHUHN�YUVWH�6LJDQXV�OXULGXV��IRWRJUDILUDQ�QD�ORNDOLWHWL�%DJQR
'XFDOH�]QRWUDM�]DYDURYDQHJD�REPRàMD�::)�0LUDPDUH�SUL�7UVWX���)RWR��'��3RORQLDWR�
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)LJ�����0DS�RI�WKH�VWXGLHG�DUHD�ZLWK�WKH�ORFDOLW\��ZKHUH�WKH�VSHFLPHQ�RI�6��OXULGXV�ZDV�VLJKWHG�
6O�����=HPOMHYLG�REUDYQDYDQHJD�REPRàMD�]�ORNDOLWHWR��NMHU�MH�ELO�RSD]RYDQ�SULPHUHN�YUVWH�6��OXULGXV�

6LJDQXV�ULYXODWXV��7KH�PRVW�LPSRUWDQW�GLDJQRVWLF�IHDWXUHV
DUH��ERG\�GHHS��HOOLSVRLG��FRPSUHVVHG��GRUVDO� ILQ�RULJLQ
DERYH� SHFWRUDO� ILQ� EDVH�� GRUVDO� UD\� SRUWLRQ� PDUJLQ
URXQG��FDXGDO�ILQ� WUXQFDWHG��KHDG�VOLJKWO\�FRQFDYH�ZLWK
EOXQW� VQRXW�� PRXWK� VPDOO� ZLWK� GLVWLQFW� OLSV�� ERG\� GDUN
EURZQ�WR�ROLYH�JUHHQ�ZLWK�D�WRXFK�RI�\HOORZ�RQ�WKH�ILQV�

,Q� WKH� SDVW�� SKRWRJUDSKV� DOUHDG\� VHUYHG� DV� UHOLDEOH
HYLGHQFH� IRU� DVVHVVLQJ� WKH� SUHVHQFH� RI� FHUWDLQ� UDUH� RU
OHVV� NQRZQ� VSHFLHV� �'XOáLß� HW� DO��� ������� 1RZDGD\V
6&8%$�GLYLQJ�HTXLSPHQW�SURYHG� WR�EH�DQ�RSWLPDO� WRRO
IRU� DVVHVVLQJ� WKH� LFKWK\RIDXQD�� HVSHFLDOO\� LQ� SURWHFWHG
DUHDV�� 7KLV� LV� HVSHFLDOO\� WUXH� IRU� FHUWDLQ� FU\SWREHQWKLF
VSHFLHV��ZKLFK�DUH�KDUG�WR�EH�VDPSOHG�ZLWK�WKH�FODVVLFDO
GHVWUXFWLYH�PHWKRGV��0DQ\� UDUH� RU� OHVV� NQRZQ� VSHFLHV
VXFK�DV�0LOOHULJRELXV�PDFURFHSKDOXV��$SOHWRGRQ�LQFRJ�
QLWXV��7KRURJRELXV�HSKLSSLDWXV� DPRQJ�RWKHUV��ZHUH�GH�
WHFWHG�ZLWK� 6&8%$� GLYLQJ� HTXLSPHQW� IRU� WKH� YHU\� ILUVW
WLPH�LQ�WKH�*XOI�RI�7ULHVWH��VHH�/LSHM�HW�DO���������������

7KH�ILUVW�UHFRUG�RI�6��OXULGXV�LQ�WKH�$GULDWLF�6HD�UHSUH�
VHQWV� D� QHZ� VSHFLHV� UHSRUWHG� IRU� WKH� $GULDWLF� LFKWK\R�
IDXQD��ZKLFK�PHDQV�WKDW�WKH�WRWDO�QXPEHU�RI�XS�WR�GDWH

UHFRUGHG�PDULQH�ILVK�VSHFLHV�LV������VHH�/LSHM�	�'XOáLß�
�������:LWK� WKH� LQFOXVLRQ� RI�6�� OXULGXV�� WKH� QXPEHU� RI
FRQILUPHG�/HVVHSVLDQ�PLJUDQWV� LQ� WKH�$GULDWLF� 6HD� ULVHV
WR� ���� +RZHYHU�� WKH� JUHDW� PDMRULW\� RI� WKHP� ZHUH� UH�
FRUGHG�RQO\�DW�VLQJOH�RFFDVLRQV��'XOáLß�HW�DO����������,Q
WKH�*XOI�RI�7ULHVWH��WKH�GXVN\�VSLQHIRRW�LV�WKH�WKLUG�DOLHQ
ILVK�VSHFLHV�UHFRUGHG�XS�WR�GDWH��2Q����0D\�������D���
FP� ORQJ� RUDQJH�VSRWWHG� JURXSHU� (SLQHSKHOXV� FRLRLGHV
ZDV�FDXJKW�QHDU�7ULHVWH�DQG�GHOLYHUHG� WR� WKH�$TXDULXP
LQ�7ULHVWH�DOLYH��3DUHQWL�	�%UHVVL���������)LYH�\HDUV� ODWHU
WKH�VSHFLPHQ�PHDVXUHG����FP�LQ� WRWDO� OHQJWK��7KH�VHF�
RQG�DOLHQ�ILVK�UHFRUGHG�LQ�WKH�VWXGLHG�DUHD�ZDV�7HUDSRQ
WKHUDSV��ZKLFK�ZDV�FDXJKW�LQ�QHWV�LQ�ZDWHUV�RII�3LUDQ�RQ
���$XJXVW�������/LSHM�HW�DO���������

7KH� GXVN\� VSLQHIRRW� LV� RQH� RI� WKH� ILUVW� OHVVHSVLDQ
PLJUDQWV� LQ� WKH� 0HGLWHUUDQHDQ� 6HD�� VLQFH� LW� ZDV� ILUVW
GLVFRYHUHG� LQ� ,VUDHOL�ZDWHUV� LQ������ �%HQ�7XYLD�� ������
2QH� VLJDQLG�� WKH�PDUEOHG� VSLQHIRRW�6�� ULYXODWXV� KDV� DO�
UHDG\� EHHQ� UHSRUWHG� LQ� WKH� $GULDWLF� 6HD� E\� 'XOáLß� 	
3DOODRUR���������ZKLOH�6��OXULGXV�KDV�XS�WR�GDWH�EHHQ�UH�
FRUGHG�DORQJ� WKH�/HYDQWLQH�FRDVW� �VHH� IRU� H[DPSOH�*R�
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ODQL���������/LE\D��ÉWLUQ���������7XQLVLD��.WDUL�&KDNURXQ
	�%RXKODO���������ZDWHUV�RII�7XUNH\�DQG�*UHHFH��VHH�IRU
H[DPSOH� %LOHFHQRJOX�� ����� DQG� &RUVLQL�)RND�� ������
DQG�,WDOLDQ�ZDWHUV��$]]XUUR�	�$QGDORUR��������&DVWULRWD
	� $QGDORUR�� ������ 2UVL�5HOLQL�� ������� ,W� ZDV� UHFHQWO\
FRQILUPHG� DOVR� IRU� WKH� )UHQFK� 0HGLWHUUDQHDQ� FRDVW
�'DQLHO�HW�DO����������1RZDGD\V��6��OXULGXV�WRJHWKHU�ZLWK
LWV�FRQJHQHULF�VSHFLHV�6��ULYXODWXV�KDV�D�FRPPHUFLDO�LP�
SRUWDQFH�LQ�WKH�HDVWHUQ�DQG�FHQWUDO�VRXWK�0HGLWHUUDQHDQ
6HD��6KDNPDQ�HW�DO���������

7KH�GXVN\� VSLQHIRRW� LV� D� KHUELYRURXV� ILVK� WKDW� IHHGV
PDLQO\� RQ� FRDUVH� EURZQ� DOJDH�� DQG� WKULYHV� LQ� URFN\
VKDOORZ�KDELWDWV�FRYHUHG�ZLWK�YHJHWDWLRQ� �*RODQL�HW�DO��
������� ,W� KDV� EHFRPH� GRPLQDQW� LQ� PDQ\� HDVWHUQ
0HGLWHUUDQHDQ�FRDVWDO�DUHDV��ZKHUH�LW�FRPSHWHV�ZLWK�WKH
PDLQ� QDWLYH� KHUELYRUHV�� 6SDULVRPD� FUHWHQVH� DQG� 6DUSD
VDOSD��%DULFKH�HW�DO���������DQG�KDV�DOWHUHG�WKH�FRPPX�
QLW\�VWUXFWXUH�DQG�WKH�QDWLYH�IRRG�ZHE�DORQJ�WKH�/HYDQ�
WLQH�URFN\�LQIUDOLWWRUDO�]RQH��*DOLO���������7RJHWKHU�ZLWK
6�� ULYXODWXV�� LW� LV� FRQVLGHUHG� WR� EH� D� FRPPRQ� FRP�
PHUFLDO� ILVK� LQ� WKH� /HYDQWLQH� 6HD� �6WUHIWDULV� 	� =HQHWRV�
�������DQG�LQYDVLYH�LQ�RWKHU�SDUWV�RI�WKH�HDVWHUQ�0HGLWHU�
UDQHDQ�6HD�

8S� WR� GDWH� DERXW� D� WKLUG� RI� DOO� /HVVHSVLDQ� VSHFLHV
KDYH� VXFFHHGHG� LQ� GLVSHUVLQJ� RYHU� WKH� 0HGLWHUUDQHDQ
6HD� �%HQ� 5DLV� /DVUDP� HW� DO��� ������� 7KH� VXFFHVV� RI
/HVVHSVLDQ� PLJUDQW� ILVK� VSHFLHV� LQ� FRORQL]DWLRQ� RI� WKH
HDVWHUQ� 0HGLWHUUDQHDQ� ZDV� RIWHQ� H[SODLQHG� DV� WKH� H[�
SORLWDWLRQ� RI� XQVDWXUDWHG� QLFKHV� �*RODQL�� ������� 6�� OX�
ULGXV�DQG�LWV�/HVVHSVLDQ�FRQJHQHU�6��ULYXODWXV�DUH�W\SLFDO
KHUELYRUHV��ZKLFK�VXFFHHG�WR�FRORQL]H�QHZ�DUHDV�GXH�WR
WKH�VFDUFLW\�RI�QDWLYH�KHUELYRURXV� ILVK� �/XQGEHUJ�	�*R�
ODQL�� ������� ,Q� D� QDUURZHU� DVSHFW�� 6�� OXULGXV� LV� FRQVLG�
HUHG�WR�EH�D�HXU\SKDJRXV�KHUELYRUH��JUD]LQJ�RQ�GLIIHUHQW
DOJDO�VSHFLHV�ZLWKRXW�SUHIHUHQFH��/XQGEHUJ�HW�DO�� ������
UHSRUWHG�WKDW�WKH�WZR�6LJDQXV�VSHFLHV�DUH�UDWKHU�VHOHFWLYH
ZKHQ� PDFURSK\WH� DVVHPEODJHV� DUH� GLYHUVH� DQG� DEXQ�
GDQW��DQG�ZLOO�FRQVXPH�ZKDWHYHU�LV�DYDLODEOH�GXULQJ�WKH
XQIDYRXUDEOH�VHDVRQ��*DOLO� �������GLVFXVVHG� WKH� LPSDFW
WKH� VLJDQLGV� ZHUH� KDYLQJ� RQ� WKH� 0HGLWHUUDQHDQ� ELRWD�
SRLQWLQJ�RXW� WKH� UHVXOWV�RI�VRPH�VWXGLHV��ZKLFK�GHPRQ�
VWUDWHG� WKDW�VLJDQLGV�KDG�VLJQLILFDQW� LPSDFW�RQ� WKH� ORFDO
DOJDO�FRPPXQLW\��FDXVLQJ�HYHQ�HUDGLFDWLRQ�RI�FHUWDLQ�DO�
JDO� VSHFLHV��5HFHQWO\� LW�ZDV�DVVHVVHG� WKDW�ERWK� VLJDQLGV
VSHFLHV� UHSUHVHQWHG�PRUH� WKDQ�D� WKLUG� RI� WRWDO� ILVK� ELR�
PDVV� LQ� WKH� URFN\�KDELWDWV� LQ� ,VUDHOL�0HGLWHUUDQHDQ�ZD�
WHUV��*RUHQ�	�*DOLO��������

6LJKWLQJV�RI�D�VLQJOH�VSHFLPHQ�RI�6��OXULGXV�LQ�D�VLQJOH
ORFDOLW\�VKRXOG�DW�WKH�PRPHQW�EH�WDNHQ�RQO\�DV�D�VLJQ�RI

DQ�RUGLQDU\�DUULYDO�RI�DQ�DOLHQ�VSHFLHV�LQ� WKH�QHZ�HQYL�
URQPHQW�RI�WKH�*XOI�RI�7ULHVWH��$W�WKH�YHU\�VDPH�WLPH�3RU
�������SUHGLFWHG�WKDW�WKH�H[SDQVLRQ�RI�/HVVHSVLDQ�LPPL�
JUDQWV� LQ� WKH� 0HGLWHUUDQHDQ� 6HD� ZRXOG� EH� OLPLWHG� E\
PLQLPXP�ZLQWHU�VXUIDFH� WHPSHUDWXUH� ORZHU� WKDQ����g&�
+RZHYHU��VLQFH�WKH�GXVN\�VSLQHIRRW�LV�NQRZQ�WR�EH�RQH
RI�WKH�VR�FDOOHG�/HVVHSVLDQ�VSHFLHV�ZLWK�VWURQJ�GLVSHUVDO
�VHQVX�%HQ�5DLV�/DVUDP�HW�DO���������� WKH�VXFFHVV�RI� WKH
GXVN\�VSLQHIRRW�LQ�WKH�0HGLWHUUDQHDQ�6HD�ZDV�DWWULEXWHG
WR�LWV�ODUJH�HFR�SK\VLRORJLFDO�SODVWLFLW\��7KLV�VSHFLHV�KDV
DGDSWHG� LWV� IHHGLQJ� UHJLPH� WR� WKH� QHZ� HQYLURQPHQWDO
FRQGLWLRQV� �/XQGEHUJ� 	� *RODQL�� ������� VKRZLQJ� KLJK
FRPSHWLWLYH� SRWHQWLDO� WR� WKH� GHWULPHQW� RI� LQGLJHQRXV
VSHFLHV� �6WHUJLRX��������� ,WV�VSDZQLQJ�VHDVRQ�KDV� VKRUW�
HQHG�� SUREDEO\� LQ� UHODWLRQ� WR� WKH� YDULHG� VHDZDWHU
WHPSHUDWXUHV� WKDW� DUH� IRXQG� LQ� WKH� 0HGLWHUUDQHDQ� 6HD
�%DULFKH�HW�DO����������+DVVDQ�HW�DO�� ������� UHSRUWHG� WKH
DEVHQFH�RI�JHQHWLF�GLIIHUHQWLDWLRQ�EHWZHHQ� WKH�0HGLWHU�
UDQHDQ�6HD�DQG�WKH�5HG�6HD�SRSXODWLRQV��ZLWK�H[FOXVLRQ
RI�ERWWOHQHFN�HYHQWV��7KHVH�FKDUDFWHULVWLFV��WRJHWKHU�ZLWK
WKH� UHFHQW� $GULDWLF� DQG� 0HGLWHUUDQHDQ� 6HD� ZDUPLQJ�
JLYH� XV� UHDVRQ� WR� VXSSRVH� WKDW�6�� OXULGXV� LV� D� SRWHQWLDO
LQYDGHU�RI�WKH�$GULDWLF�6HD��7KH�SUHVHQW�UHFRUG�GRHV�QRW
DOORZ� DQ\� FRQILGHQW� FRPPHQW� WR� EH� PDGH� UHJDUGLQJ
ZKHWKHU� RU� QRW� WKH� VSHFLHV� KDV� HVWDEOLVKHG� D� EUHHGLQJ
SRSXODWLRQ�LQ�WKH�DUHD��+RZHYHU��DOWKRXJK�RQO\�D�VLQJOH
VSHFLPHQ�ZDV�REVHUYHG� LQ� WKH� VWXGLHG�DUHD�� WKLV� UHFRUG
UHSUHVHQWV�D�IXUWKHU�VSUHDGLQJ�RI�DQ�DOLHQ�VSHFLHV�ZKLFK
KDV� DOUHDG\� HVWDEOLVKHG� LWV� SRSXODWLRQV� LQ� GLIIHUHQW
FRXQWULHV� RI� WKH� HDVWHUQ� DQG� VRXWKHUQ� 0HGLWHUUDQHDQ
6HD�� $� VSHFXODWLYH� UHDVRQ� IRU� WKH� VSUHDGLQJ� VXFFHVV� RI
WKLV�VSHFLHV�LQ�WKH�QHZ�HQYLURQPHQW�LV�WKDW�LW�SUHVXPDEO\
RFFXSLHG� DQ� XQVDWXUDWHG� HFRORJLFDO� QLFKH� ZLWK� RQO\
VFDUFH�KHUELYRURXV�LQGLJHQRXV�ILVK�VSHFLHV��*RODQL�HW�DO��
������� ,Q� DQ\� HYHQW�� WKH� LPSDFW� RI� SRVVLEOH� VXFFHVVIXO
FRORQL]DWLRQ�E\�WKLV�DQG�RWKHU�H[RWLF�ILVK�VSHFLHV�ZRXOG
DW�OHDVW�UHSUHVHQW�D�FKDQJH�LQ�WKH�FRPSRVLWLRQ�RI�WKH�QD�
WLYH�LFKWK\RIDXQD�

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

$XWKRUV�ZRXOG� OLNH� WR� H[SUHVV� WKHLU� JUDWLWXGH� WR�'U�
'DQLHO�*RODQL��ZKR�KHOSHG�WKHP�LQ�WKH�GHWHUPLQDWLRQ�RI
WKH� LQYHVWLJDWHG� VSHFLPHQ�� DQG� WR� WZR� DQRQ\PRXV� UH�
YLHZHUV�IRU�FULWLFDO�UHYLVLRQ�RI�WKH�PDQXVFULSW��:H�GHGL�
FDWH� WKLV� SDSHU� WR� RXU� WZR� DSSUHFLDWHG� FROOHDJXHV� ËLJD
'REUDMF� DQG� 6DPR�$ODMEHJRYLß��ZKR� SDVVHG� DZD\� WKLV
VXPPHU�GXULQJ�D�GLYLQJ�H[FXUVLRQ�
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'LHJR�32/21,$72��6DXO�&,5,$&2��5REHUWR�2'25,&2
$UHD�0DULQD�3URWHWWD�GL�0LUDPDUH��,�������7ULHVWH��9LDOH�0LUDPDUH������,WDO\

-DNRY�'8/Þ,Ü
,QVWLWXW�]D�2FHDQRJUDILMX�L�ULEDUVWYR��+5�������6SOLW��32%������+UYDÊND

/RYUHQF�/,3(-
0RUVND�ELRORÊND�SRVWDMD��1DFLRQDOQL�LQÊWLWXW�]D�ELRORJLMR��6,������3LUDQ��)RUQDáH���

329=(7(.

7HNRP�UHGQHJD�PRQLWRULQJD�ULEMLK�]GUXÊE�Y�]DYDURYDQHP�REPRßMX�0LUDPDUH�SUL�7UVWX��7UÊDÈNL�]DOLY��Y�DYJXVWX�LQ
VHSWHPEUX������MH�ELO�RSDÊHQ��IRWRJUDILUDQ�LQ�V�SRGYRGQR�YLGHRNDPHUR�SRVQHW�SULPHUHN�WHPQHJD�PRUVNHJD�NXQFD
6LJDQXV� OXULGXV� �5~SSHOO�� �������*UH�]D�SUYR�RSD]RYDQMH� WH� OHVHSVNH� VHOLYNH�Y� -DGUDQVNHP�PRUMX��1DY]OLF� HQHPX
VDPHPX�RSDÊHQHPX�SULPHUNX�QD�REUDYQDYDQHP�REPRßMX�WD�]DSLV�SUHGVWDYOMD�QRY�GRND]�R�ÈLUMHQMX�DUHDOD�WH�YUVWH�Y
6UHGR]HPVNHP�PRUMX��9�PQRJLK�REPRUVNLK�GUÊDYDK�Y]KRGQHJD�LQ�MXÊQHJD�GHOD�6UHGR]HPOMD�VH�MH�WD�WXMHURGQD�YUVWD
ÊH�XVWDOLOD�LQ�XVWYDULOD�VWDELOQH�SRSXODFLMH�

.OMXÞQH�EHVHGH��6LJDQXV�OXULGXV��WHPQL�PRUVNL�NXQHF��WXMHURGQD�YUVWD��OHVHSVND�VHOLWHY��-DGUDQVNR�PRUMH

5()(5(1&(6

$]]XUUR��(��	�)��$QGDORUR���������$�QHZ�VHWWOHG�SRSX�
ODWLRQ�RI� WKH� OHVVHSVLDQ�PLJUDQW�6LJDQXV� OXULGXV� �3LVFHV�
6LJDQLGDH�� LQ� /LQRVD� LVODQG�� 6LFLO\� 6WUDLW�� -�� 0DU�� %LRO�
$VVRF��8�.���������������
%DULFKH�� 0��� 0�� +DUPHOLQ�9LYLHQ� 	� -��3�� 4XLJQDUG
�������� 5HSURGXFWLYH� F\FOHV� DQG� VSDZQLQJ� SHULRGV� RI
WZR� /HVVHSVLDQ� VLJDQLG� ILVKHV� RQ� WKH� /HEDQHVH�FRDVW�� -�
)LVK�%LRO���������������
%DULFKH�� 0��� <�� /HWRXUQHXU� 	� 0�� +DUPHOLQ�9LYLHQ
��������7HPSRUDO�IOXFWXDWLRQV�DQG�VHWWOHPHQW�SDWWHUQV�RI
QDWLYH� DQG� /HVVHSVLDQ� KHUELYRURXV� ILVKHV� RQ� WKH� /HED�
QHVH�FRDVW��HDVWHUQ�0HGLWHUUDQHDQ���(QYLURQ��%LRO��)LVKHV�
����������
%HQ�7XYLD��$����������7ZR�VLJDQLG�ILVKHV�RI�5HG�6HD�RUL�
JLQ�LQ�WKH�HDVWHUQ�0HGLWHUUDQHDQ��%XOO��6HD�)LVK��5HV��6WD�
+DLID����������
%HQ�5DLV�/DVUDP��)���-��$��7RPDVLQL��0��6��*XLOKDXPRQ�
7��5RPGKDQH��7��'R�&KL�	�'��0RXLOORW���������(FRORJL�
FDO� FRUUHODWHV� RI� GLVSHUVDO� VXFFHVV� RI� /HVVHSVLDQ� ILVKHV�
0DU��(FRO��3URJ��6HU����������������
%LOHFHQRJOX��0����������$OLHQ�PDULQH�ILVKHV�RI�7XUNH\��
DQ� XSGDWHG� UHYLHZ�� ,Q�� *RODQL�� '�� 	� %�� $SSHOEDXP�
*RODQL� �HGV���� )LVK� LQYDVLRQV� RI� WKH� 0HGLWHUUDQHDQ�
FKDQJH�DQG�UHQHZDO��3HQVRIW�3XEOLVKHUV��6RILD�0RVFRZ�
SS����������

&DVWULRWD�� /�� 	� )�� $QGDORUR� �������� )LUVW� UHFRUG� RI� WKH
/HVVHSVLDQ�ILVK�6LJDQXV�OXULGXV��2VWHLFKWK\HV��6LJDQLGDH�
LQ� WKH� 7\UUKHQLDQ� 6HD�� -0%$�� �� %LRGLYHUVLW\� 5HFRUGV�
������������3XEOLVKHG�RQOLQH�
&RUVLQL�)RND��0����������&XUUHQW�VWDWXV�RI�DOLHQ� ILVKHV� LQ
*UHHN�VHDV��,Q��*RODQL��'��	�%��$SSHOEDXP�*RODQL��HGV���
)LVK� LQYDVLRQV� RI� WKH� 0HGLWHUUDQHDQ�� FKDQJH� DQG� UH�
QHZDO��3HQVRIW�3XEOLVKHUV��6RILD�0RVFRZ��SS����������
'DQLHO��%���6��3LUR��(��&KDUERQQHO��3��)UDQFRXU�	�<��/H�
WRXUQHXU� �������� /HVVHSVLDQ� UDEELWILVK� 6LJDQXV� OXULGXV
UHDFKHG� WKH� )UHQFK� 0HGLWHUUDQHDQ� FRDVWV�� &\ELXP�
���������������
'UDJLÞHYLÜ��%��	�-��'XOÞLÜ���������)LVK�LQYDVLRQV�LQ�WKH
$GULDWLF� 6HD�� ,Q�� *RODQL�� '�� 	� %�� $SSHOEDXP�*RODQL
�HGV����)LVK� LQYDVLRQV�RI� WKH�0HGLWHUUDQHDQ��FKDQJH�DQG
UHQHZDO�� 3HQVRIW� 3XEOLVKHUV�� 6RILD�0RVFRZ�� SS�� ����
����
'XOÞLÜ��-��	�$��3DOODRUR���������)LUVW�UHFRUG�RI�WKH�PDU�
EOHG� VSLQHIRRW� 6LJDQXV� ULYXODWXV� �3LVFHV�� 6LJDQLGDH�� LQ
WKH� $GULDWLF� 6HD�� -�� 0DU�� %LRO�� $VVRF�� 8�.��� ���� �����
�����
'XOÞLÜ��-���$��3DOODRUR�	�/��/LSHM���������/HVVHSVLDQ�ILVK
PLJUDQWV� UHSRUWHG� LQ� WKH�HDVWHUQ�$GULDWLF� 6HD�� DQ�DQQR�
WDWHG�OLVW��$QQDOHV��6HU��+LVW��1DW������������������
'XOÞLÜ�� -��� %�� )XUODQ�	� /�� /LSHM� �������� )LUVW� FRQILUPHG
UHFRUG�RI�/DSSDQHOOD�IDVFLDWD��&RFFR��������LQ�WKH�$GUL�
DWLF�6HD��-��$SSO��,FKWK\RO���������������
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*DOLO�� %�� 6�� �������� /RVV� RU� JDLQ"� ,QYDVLYH� DOLHQV� DQG
ELRGLYHUVLW\�LQ�WKH�0HGLWHUUDQHDQ�6HD��0DU��3ROOXW��%XOO��
������������
*RODQL��'����������&RORQL]DWLRQ�RI�WKH�0HGLWHUUDQHDQ�E\
5HG� 6HD� ILVKHV� YLD� WKH� 6XH]�&DQDO� �� /HVVHSVLDQ�PLJUD�
WLRQ�� ,Q��*RODQL��'��	�%��$SSHOEDXP�*RODQL� �HGV����)LVK
LQYDVLRQV� RI� WKH� 0HGLWHUUDQHDQ�� FKDQJH� DQG� UHQHZDO�
3HQVRIW�3XEOLVKHUV��6RILD�0RVFRZ��SS����������
*RODQL��'��� /��2UVL�5HOLQL�� (��0DVVXWL�	� -��3��4XLJQDUG
��������&,(60�$WODV�RI�H[RWLF� VSHFLHV� LQ� WKH�0HGLWHUUD�
QHDQ�� 9RO�� ��� )LVKHV� �)�� %ULDQG�� HG���� &,(60� 3XEOLVKHU�
0RQDFR������S�
*RUHQ��0��	�%��6��*DOLO����������$�UHYLHZ�RI�FKDQJHV�LQ
WKH� ILVK� DVVHPEODJHV� RI� /HYDQWLQH� LQODQG� DQG� PDULQH
HFRV\VWHPV� IROORZLQJ� WKH� LQWURGXFWLRQ� RI� QRQ�QDWLYH
ILVKHV��-��$SSO��,FKWK\RO���������������
+DVVDQ�� 0��� 0�� +DUPHOLQ�9LYLHQ� 	� )�� %RQKRPPH
��������/HVVHSVDLQ�LQYDVLRQ�ZLWKRXW�ERWWOHQHFN��H[DPSOH
RI� WZR� UDEELWILVK� VSHFLHV� �6LJDQXV� ULYXODWXV� DQG�6LJDQXV
OXULGXV���-��([S��0DU��%LRO��(FRO����������������
.WDUL�&KDNURXQ�)��	�0��%RXKODO���������5HFRUG�RI�6LJD�
QXV� OXULGXV� �5�SSHO�� LQ� WKH� *XOI� RI� 7XQLVLD�� %XOO�� ,QVW�
1DWO��6FL��7HFK��2FHDQRJU��3HFKH�6DODPPER�����������
/LSHM��/��	�-��'XOÞLÜ���������&KHFNOLVW�RI�WKH�$GULDWLF�ILVK
VSHFLHV��=RRWD[D�������������
/LSHM��/���0��2UODQGR�%RQDFD�	�0��5LFKWHU���������1HZ
FRQWULEXWLRQV� WR� WKH�PDULQH�FRDVWDO� ILVK� IDXQD�RI� 6ORYH�
QLD��$QQDOHV��6HU��+LVW��1DW������������������
/LSHM�� /��� È�� 'REUDMF�� &�� &DVWHOODULQ�� 5�� 2GRULFR� 	� -�
'XOÞLÜ� �������� 1HZ� UHFRUGV� RI� VRPH� UDUH� DQG� OHVV�
NQRZQ� ILVKHV� LQ� WKH�*XOI� RI� 7ULHVWH� �QRUWKHUQ� $GULDWLF��
$QQDOHV��6HU��+LVW��1DW������������������
/LSHM��/���%��0DYULÞ��9��ÈLÉD�	�-��'XOÞLÜ���������7KH�ODU�
JHVFDOHG� WHUDSRQ� 7HUDSRQ� WKHUDSV�� D� QHZ� ,QGR�3DFLILF
ILVK�LQ�WKH�0HGLWHUUDQHDQ�6HD��-��)LVK�%LRO���������������
�����
/XQGEHUJ�� %�� 	�'�� *RODQL� �������� 'LHW� DGDSWDWLRQV� RI
/HVVHSVLDQ� PLJUDQW� UDEELWILVKHV�� 6LJDQXV� OXULGXV� DQG� 6�
ULYXODWXV�� WR� WKH� DOJDO� UHVRXUFHV� RI� WKH� 0HGLWHUUDQHDQ
FRDVW�RI�,VUDHO��0DU��(FRO�������������

/XQGEHUJ��%���5��2JRUHN��%��6��*DOLO�	�0��*RUHQ��������
$OJDO� IRRG� RI� 6LJDQLG� ILVKHV� LQ� 6KLTPRQD�� ,VUDHO�� ,VU�� -�
=RRO�����������
2UVL�5HOLQL�� /� ��������1RQ�QDWLYH�PDULQH� ILVK� LQ� ,WDOLDQ
ZDWHUV�� ,Q�� *RODQL�� '�� 	� %�� $SSHOEDXP�*RODQL� �HGV���
)LVK� LQYDVLRQV� RI� WKH� 0HGLWHUUDQHDQ�� FKDQJH� DQG� UH�
QHZDO��3HQVRIW�3XEOLVKHUV��6RILD�0RVFRZ��SS��������
3DUHQWL��3��	�1��%UHVVL���������)LUVW�UHFRUG�RI�WKH�RUDQJH
JURXSHU��(SLQHSKHOXV�FRLRLGHV� �3HUFLIRUPHV��6HUUDQLGDH�
WKH�QRUWKHUQ�$GULDWLF�6HD��&\ELXP��������������
3RU�� )�� '�� �������� /HVVHSVLDQ� PLJUDWLRQ�� 7KH� LQIOX[� RI
5HG� 6HD� ELRWD� LQWR�0HGLWHUUDQHDQ� E\� ZD\� RI� WKH� 6XH]
&DQDO��,Q��%LOOLQJV��:��'���)��*ROOH\��2��/��/DQJH�	�-��6�
2OVRQ��HGV����(FRORJLFDO�6WXGLHV��$QDO\VLV�DQG�6\QWKHVLV�
YRO������6SULQJHU�9HUODJ��+HLGHOEHUJ��SS��������
6KDNPDQ��(��$���+��:LQNOHU��5��2HEHUVW�	�5��.LQ]HOEDFK
��������0RUSKRPHWU\��DJH�DQG�JURZWK�RI�6LJDQXV�OXULGXV
5�SSHOO�� ����� DQG� 6LJDQXV� ULYXODWXV� )RUVVNDO�� ����� 6L�
JDQLGDH�� LQ� WKH� FHQWUDO� 0HGLWHUUDQHDQ� �/LE\DQ� FRDVW��
5HY��%LRO��0DU��2FHDQRJU���������������
6WHUJLRX��.�� ,�� �������� )HHGLQJ�KDELWV�RI� WKH�/HVVHSVLDQ
PLJUDQW�6LJDQXV�OXULGXV�LQ�WKH�HDVWHUQ�0HGLWHUUDQHDQ��LWV
QHZ�HQYLURQPHQW��-��)LVK�%LRO���������������
6WUHIWDULV��1�	�$��=HQHWRV���������$OLHQ�0DULQH�6SHFLHV
LQ� WKH� 0HGLWHUUDQHDQ� �� WKH� ���� �:RUVW� ,QYDVLYHV�� DQG
WKHLU�,PSDFW��0HGLW��0DU��6FL����������������
ÆWLUQ��-����������6RPH�QRWH�RQ�ZHVWHUQ�WUHQGV�RI�/HVVHS�
VLDQ� PLJUDWLRQ�� -RXUQpHV� ,FKWK\RORJLTXHV�� 5RPH�� ��
1RY���'HF��&,(60�3XEOLVKHU��0xQDFR��SS����������
=HQHWRV�� $�� �������� 7UHQG� LQ� DOLHQ� VSHFLHV� LQ� WKH
0HGLWHUUDQHDQ��$Q�DQVZHU�WR�*DOLO��������7DNLQJ�VWRFN�
,QYHQWRU\� RI� DOLHQ� VSHFLHV� LQ� WKH� 0HGLWHUUDQHDQ� 6HD��
%LRO��,QYDVLRQV����������������
=HQHWRV�� $��� (�� 0HULFÀ� 0�� 3�� 9HUODTXH�� 3�� *DOOL�� &��)�
%RXGRXUHVTXH��$��&��*LDQJUDQGH��0��(��&LQDU�	�0��%L�
OHFHQRJOX���������$GGLWLRQV�WR�WKH�DQQRWDWHG�/LVW�RI�PD�
ULQH� DOLHQ� ELRWD� LQ� WKH�0HGLWHUUDQHDQ�ZLWK� VSHFLDO� HP�
SKDVLV� RQ� )RUDPLQLIHUD� DQG� 3DUDVLWHV��0HGLW��0DU�� 6FL��
�������������


