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7KH�SUHVHQW�SDSHU�UHSRUWV�RQ�WKH�FKHFNOLVW�RI�RSLVWKREUDQFK�PROOXVFV��IRXQG�WR�LQKDELW�6ORYHQLDQ�SDUW�RI�WKH�$GUL�
DWLF�6HD��$W�OHDVW����RSLVWKREUDQFKV�ZHUH�UHFRUGHG�LQ�WKH�VWXGLHG�DUHD�DQG����LQ�WKH�HQWLUH�*XOI�RI�7ULHVWH��7R�GDWH�
RQO\�D�VLQJOH�QRQ�LQGLJHQRXV�VSHFLHV��%XUVDWHOOD�OHDFKLL��KDV�EHHQ�UHFRUGHG�LQ�6ORYHQLDQ�FRDVWDO�ZDWHUV��7KH�PDMRULW\
RI�VSHFLHV�KDYH�EHHQ�UHJLVWHUHG�RQO\�LQ�VSRUDGLF�FDVHV��DQG�RQO\�IHZ�VSHFLHV�KDYH�EHHQ�IRXQG�WR�EH�UHODWLYHO\�FRP�
PRQ��6LQFH�RQO\�D�VPDOO�QXPEHU�RI�KDELWDW�W\SHV�ZHUH�LQYHVWLJDWHG��WKH�OLVW�RI�VHD�VOXJV�RI�WKH�6ORYHQLDQ�SDUW�RI�WKH
*XOI�RI�7ULHVWH�LV�WR�RXU�RSLQLRQ�VWLOO�IDU�IURP�FRPSOHWH�

.H\�ZRUGV��RSLVWKREUDQFK�PROOXVFV��FKHFNOLVW��6ORYHQLD��*XOI�RI�7ULHVWH��$GULDWLF�6HD
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/¢DUWLFROR� ULSRUWD� O¢LQYHQWDULR� GHL� PROOXVFKL� RSLVWREUDQFKL� ULWURYDWL� QHOOD� SDUWH� VORYHQD� GHO� PDUH� $GULDWLFR�
1HOO¢DUHD�VWXGLDWD�VRQR�VWDWH�LGHQWLILFDWH�DOPHQR����VSHFLH�GL�RSLVWREUDQFKL��PHQWUH����VSHFLH�VRQR�FRQRVFLXWH�SHU
O¢LQWHUR�*ROIR�GL�7ULHVWH��)LQR�DG�RJJL�XQD�VROD�VSHFLH�DOORFWRQD��%XUVDWHOOD�OHDFKLL��o�VWDWD�VHJQDODWD�LQ�DFTXH�FRVWLHUH
VORYHQH��/D�PDJJLRUDQ]D�GHOOH�VSHFLH�o�VWDWD�ULWURYDWD�VROR�LQ�SRFKL�FDVL��PHQWUH�SRFKH�VSHFLH�VRQR�ULVXOWDWH�HVVHUH
UHODWLYDPHQWH�FRPXQL��'XUDQWH�OR�VWXGLR�VROR�XQ�EDVVR�QXPHUR�GL�KDELWDW�o�VWDWR�SHUOXVWUDWR��SHUWDQWR�JOL�DXWRUL�VRQR
FRQYLQWL�FKH�OD�OLVWD�GL�PROOXVFKL�RSLVWREUDQFKL�GHO�PDUH�VORYHQR�o�WXWW¢DOWUR�FKH�FRPSOHWD�

3DUROH�FKLDYH��PROOXVFKL�RSLVWREUDQFKL��LQYHQWDULR��6ORYHQLD��*ROIR�GL�7ULHVWH��PDUH�$GULDWLFR
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7R� GDWH�� WKH� RSLVWKREUDQFK� IDXQD� RI� WKH� 6ORYHQLDQ
FRDVWDO� VHD�KDV�EHHQ�SRRUO\� LQYHVWLJDWHG��'HWDLOHG� GDWD
RQ� WKH� PROOXVF� IDXQD� RI� WKH� *XOI� RI� 7ULHVWH� DQG� WKH
6ORYHQLDQ�SDUW�RI� WKLV�JXOI�ZHUH�SUHVHQWHG�E\�9LR�	�GH
0LQ��������DQG�'H�0LQ�	�9LR���������UHVSHFWLYHO\��8Q�
IRUWXQDWHO\��VRPH�RSLVWKREUDQFK�RUGHUV�VXFK�DV�1RWDVSL�
GHD��$QDVSLGHD�DQG�1XGLEUDQFKLD�ZHUH�XQGHUHVWLPDWHG
LQ�WHUPV�RI�WKHLU�QXPEHUV��VLQFH�WKH�DXWKRUV�KDYH�FOHDUO\
XVHG�WKH�EDVLF�PDODFRORJLFDO�VDPSOLQJ�WHFKQLTXHV��VXFK
DV� 9DQ�9HHQ� JUDEV�� 3HWHUVHQ� JUDEV���ZKLFK� DUH� QRW� DS�
SURSULDWH�IRU�WKH�VWXG\�RI�VHD�VOXJV��7R�WKLV�HQG��RQO\�IHZ
UHSUHVHQWDWLYHV� RI� WKH� DERYH� RUGHUV� ZHUH�PHQWLRQHG� LQ
WKHLU�FKHFNOLVWV��7KH�ILUVW�DWWHPSW�WR�SUHSDUH�D�6ORYHQLDQ
RSLVWKREUDQFK�FDWDORJXH�ZDV�PDGH�E\�7XUN���������ZKR
SUHVHQWHG�D�FKHFNOLVW�EDVHG�RQ�UHFRUG�DQG�SKRWRJUDSKV
PDGH�GXULQJ�KLV�6&8%$�GLYLQJ�H[FXUVLRQV�� ,Q� WKDW�SDU�
WLFXODU�ZRUN�� WKH� DXWKRU� SUHVHQWHG� D� VXUYH\� RI� RSLVWKR�
EUDQFK� IDXQD� RI� WKH� $GULDWLF� 6HD� ZLWK� SDUWLFXODU� UHIHU�
HQFH� WR� 6ORYHQLDQ� FRDVWDO� ZDWHUV�� )LYH� \HDUV� ODWHU�� WKH
VDPH�DXWKRU� �7XUN������D��E�� UHSRUWHG�RQ� WKH� YHU\� ILUVW
UHFRUG�RI�QXGLEUDQFK�&XPDQRWXV�EHDXPRQWL�IRU�WKH�0H�
GLWHUUDQHDQ�VHD�

5HFHQW� GHYHORSPHQWV� LQ� XQGHUZDWHU� VDPSOLQJ� WHFK�
QLTXHV� KDYH� LPSURYHG� FRQVLGHUDEO\� WKH� NQRZOHGJH� RI
PDULQH�ELRGLYHUVLW\�LQ�PDQ\�DUHDV�RI� WKH�0HGLWHUUDQHDQ
6HD�� 7KURXJK� XVH� RI� LQ� YLYR� VDPSOLQJ� RI� PDULQH� IDXQD
ZLWK�QRQ�GHVWUXFWLYH� WHFKQLTXHV�� DQ� LPSUHVVLYH�QXPEHU
RI� QHZ� VSHFLHV� IRU� WKH� 6ORYHQLDQ� FRDVWDO� VHD� KDV� EHHQ
GHWHFWHG�� $PRQJ� WKHP�� VRPH� RSLVWKREUDQFK� VSHFLHV
KDYH�DOVR�EHHQ�UHFRUGHG�

7KH�DLP�RI�WKLV�ZRUN�LV�WR�SUHVHQW�VRPH�QHZ�GDWD�UH�
JDUGLQJ� WKH� RSLVWKREUDQFK� PROOXVFV� LQ� WKH� 6ORYHQLDQ
FRDVWDO�VHD�

0$7(5,$/�$1'�0(7+2'6

6WXG\�DUHD

6ORYHQLDQ�FRDVWDO�ZDWHUV�DUH�ORFDWHG�LQ�WKH�VRXWKHUQ
SDUW� RI� WKH� *XOI� RI� 7ULHVWH�� 7KH� *XOI� FRYHUV� DSSUR[L�
PDWHO\�����NP��ZLWK�D�ZDWHU�YROXPH�RI�DERXW�����NP���,W
LV�D�VKDOORZ�VHPL�HQFORVHG�JXOI�LQIOXHQFHG�E\�IUHVKZDWHU
LQIORZ�� ERWWRP� VHGLPHQW� UHVXVSHQVLRQV� DQG� GLIIHUHQW
VRXUFHV� RI� SROOXWLRQ�� 7KH� 6ORYHQLDQ� FRDVWOLQH� LV� DS�
SUR[LPDWHO\����NP�ORQJ�DQG�ZDV�RQFH�FRPSRVHG�H[FOX�
VLYHO\�RI�VDQGVWRQH��IO\VFK���ZKLFK�LV�WKH�PDMRU�VRXUFH�RI
GHWULWDO� PDWHULDO�� 7KH� PD[LPXP� GHSWK� RI� ��� P� ZDV
PHDVXUHG�LQ�D�GHSUHVVLRQ�FORVH�WR�3LUDQ�

7KH�DUHD�LV�FKDUDFWHUL]HG�E\�KLJK�KDELWDW�W\SH�GLYHU�
VLW\��7KH�VKDOORZHU�DUHDV�DUH�FRYHUHG�E\�WKH�ELRFRHQRVLV
RI�SKRWRSKLORXV�DOJDH�� FKDUDFWHUL]HG�E\� WKH�DVVRFLDWLRQ
&\VWRVHLUHWXP�FULQLWXP�� DQG� VHD� JUDVV�PHDGRZV� RI�&\�
PRGRFHD�QRGRVD��7KH�VDPSOLQJV�ZHUH�SHUIRUPHG�DOVR�LQ
D� VHD� JUDVV� PHDGRZ� RI� 3RVLGRQLD� RFHDQLFD�� VLWXDWHG

EHWZHHQ� WKH� FRDVWDO� WRZQV� RI� ,]ROD� DQG� .RSHU�� 7KH
GHHSHU� DUHDV� DUH� FKDUDFWHUL]HG� E\� VDQG\� DQG� PXGG\
KDELWDW�W\SHV�

0DWHULDO�DQG�PHWKRGV

7KH� FROOHFWLRQ� RI� RSLVWKREUDQFK� PROOXVFV� LV� IDLUO\
GLIILFXOW��$OWKRXJK�WKH�PDMRULW\�RI�VSHFLHV�DUH�FKDUDFWHU�
L]HG�E\�YLYLG�DSRVHPDWLF� FRORUDWLRQ�� VHD� VOXJV� DUH� QRU�
PDOO\� VPDOO�VL]HG�DQLPDOV��SUHVHQW� LQ� ORZ�GHQVLWLHV�DQG
XVXDOO\� LQKDELWLQJ� SHFXOLDU� KDELWDW� W\SHV�� 7KH� LQIRUPD�
WLRQ� RI� RSLVWKREUDQFK� IDXQD�� ZKLFK� LV� WKH� EDVLV� RI� WKH
SUHVHQW� ZRUN�� ZDV� JDWKHUHG� ZLWK� GLIIHUHQW� VDPSOLQJ
PHWKRGV�DQG�DSSURDFKHV��7KH�PDMRULW\�RI�GDWD�RULJLQDWH
IURP�
�L� YLVXDO� WUDQVHFWV�� GXULQJ� WKH� GHFDGH� IURP� ����� WR

������ QXPHURXV�PDULQH� ELRGLYHUVLW\� VDPSOLQJ� KDYH
EHHQ�SHUIRUPHG�LQ�6ORYHQLDQ�FRDVWDO�ZDWHUV��/LSHM�HW
DO���������

�LL� VHOHFWLYH� VDPSOLQJV�� WKH�FROOHFWLRQ�RI� RSLVWKREUDQFK
GDWD�ZDV�SDUWLFXODUO\�LQWHQVH�GXULQJ�WKH�VDPSOLQJ�IRU
WKH�%6F�7KHVLV�E\�RQH�RI�WKH�DXWKRUV��6��ÉDPX��LQ�WKH
SHULRG�IURP�-XO\������WR�6HSWHPEHU������

�LLL�GUHGJLQJ�� IHZ� VSHFLPHQV� KDYH� EHHQ� UHFRUGHG� E\
VDPSOLQJ� LFKWK\RIDXQD�ZLWK� VSHFLDO� GUHGJH� DGRSWHG
IRU�VDPSOLQJ�LQ�VHDJUDVV�PHDGRZV�

�LY� UDQGRP� VDPSOLQJV�� PDQ\� RSLVWKREUDQFK� PROOXVFV
KDYH� EHHQ� GHWHFWHG� DFFLGHQWDOO\� E\� VWXG\LQJ� RWKHU
FRPSRQHQWV�RI�ELRGLYHUVLW\�

�Y� XQGHUZDWHU� SKRWRJUDSK\�� PDQ\� VSHFLPHQV� KDYH
EHHQ�RFFDVLRQDOO\�SKRWRJUDSKHG�
6HD�VOXJV�KDYH�EHHQ�LGHQWLILHG�E\�WKH�XVH�RI�GLIIHUHQW

LGHQWLILFDWLRQ�NH\V�VXFK�DV�%DUOHWWD��������DQG�6FKPHNHO
	� 3RUWPDQQ� �������� 7KH� SKRWRJUDSKLF� PRQRJUDSK� RI
RSLVWKREUDQFKV� E\� 7UDLQLWR� �������ZDV� YHU\� KHOSIXO� IRU
LGHQWLILFDWLRQ� EDVHG� VROHO\� RQ� SKRWRJUDSKV�� )RU� FHUWDLQ
VSHFLHV�� WKH� ZHE� VLWHV� ZZZ�VHDVOXJIRUXP� �66)�� DQG
ZZZ�PHGVOXJV�GH� ZHUH� FKHFNHG� DQG� FRQVXOWHG�� 7KH
SKRWRJUDSKV� RI� WKH� PDMRULW\� RI� VSHFLPHQV�� ZKLFK� KDG
SUHYLRXVO\� QRW� EHHQ� UHSRUWHG� E\� 7XUN� ������� IRU� WKH
6ORYHQLDQ�SDUW�RI� WKH�$GULDWLF�6HD�LQ�KLV�FKHFNOLVW��ZHUH
LQFOXGHG�LQ�WKLV�SDSHU��3ODWHV�,�,,,���7KH�WD[RQRPLF�FDWH�
JRULHV�DUH�DUUDQJHG�DFFRUGLQJ�WR�66)��:LWKLQ�HDFK� IDP�
LO\�� JHQHUD� �DQG� VSHFLHV��ZHUH� DUUDQJHG� LQ� DOSKDEHWLFDO
RUGHU�

5(68/76
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2UGHU��& ( 3 +$ / $ 6 3 , ' ( $
6XSHUIDPLO\�3KLOLQRLGHD
)DPLO\�3KLOLGLQLGDH

3KLOLQH�DSHUWD��/LQQH�������
7KH�RQO\� VSHFLPHQ�RI� WKLV� VSHFLHV�ZDV� UHFRUGHG�RQ

0D\�����������LQ�D�VDPSOH�WDNHQ�E\�EHQWKLF�GUHGJH��7KH
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VDPSOLQJ�ZDV�SHUIRUPHG�RQ�D�FLUFDOLWWRUDO�VRIW�ERWWRP�DW
D�GHSWK�RI����P��FORVH�WR�WKH�VHZDJH�RXWIDOO�LQ�ZDWHUV�RII
3LUDQ��7KLV�VSHFLHV�KDV�EHHQ�UHSRUWHG�E\�'H�0LQ�	�9LR
������� IRU� WKH� 6ORYHQLDQ� FRDVWDO� VHD� DV� D� UDUH� VSHFLHV�
SUHVHQW�PDLQO\�LQ�WKH�6WUXQMDQ�1DWXUH�5HVHUYH��9LR�	�'H
0LQ� ������� UHIHUUHG� WR� WKLV� VSHFLHV� DV� RFFXUULQJ� DORQJ
WKH�,VWULDQ�FRDVW�QHDU�àUYDU�

6XSHUIDPLO\�5XQFLQRLGHD
)DPLO\�5XQFLQLGDH

5XQFLQD�DGULDWLFD�7KRPSVRQ������
7KLV� WLQ\�� RQO\� IHZ�PP� ORQJ� VHD� VOXJ�ZDV� IRXQG� LQ

WKH�PHGLROLWWRUDO�VDQG�LQ�IURQW�RI�WKH�0DULQH�%LRORJ\�6WD�
WLRQ�LQ�3LUDQ��0%6��RQ�-DQXDU\�����������)LJ�����

2UGHU��6 $ &2* /2 6 6 $
6XSHUIDPLO\�(O\VLRLGHD
)DPLO\�(O\VLLGDH

(O\VLD�WLPLGD��5LVVR�������
(�� WLPLGD� �)LJ����� LV� DPRQJVW� WKH�PRVW� FRPPRQ�DQG

DEXQGDQW�VHD�VOXJV�LQ�WKH�VWXGLHG�DUHD��7KLV�KHUELYRURXV
VHD� VOXJ� ZDV� IRXQG� LQ� PRVW� RI� WKH� VWXGLHG� DUHDV�� SDU�
WLFXODUO\� LQ� WKH� VKDOORZ�ZDWHU� IURP� �� WR� ��P� GHSWK� RQ
URFNV��FRYHUHG�ZLWK�DOJDO�WXUI�

(O\VLD�YLULGLV��0RQWDJX�������
(��YLULGLV� LV� IDLUO\� UDUH� LQ�FRPSDULVRQ�ZLWK� WKH�SUHYL�

RXV� VSHFLHV�� FRQVLGHULQJ� WKDW� RQO\� WZR� VSHFLPHQV� KDYH
EHHQ� UHFRUGHG�� 7KH� ILUVW� ZDV� IRXQG� LQ� WKH� QHVW� RI� WKH
ZUDVVH� 6\PSKRGXV� URLVVDOL�� EXLOW� E\� GLIIHUHQW� DOJDO� UH�
PDLQV�ZLWKLQ�'HEHOL� UWLá�1DWXUDO�0RQXPHQW�DW� D� GHSWK
RI�����P��7KH�VHFRQG�VSHFLPHQ�KDV�EHHQ�IRXQG�FUDZOLQJ
RQ�&\VWRVHLUD�EDUEDWD�LQ�WKH�DUHD�EHWZHHQ�)LHVD�DQG�3D�
FXJ�DW�D�GHSWK�RI���P��)LJ�����

(O\VLD�FI��JRUGDQDH�7KRPSVRQ�	�-DNOLQ������
$�VSHFLPHQ�RI� WKLV�HO\VLLG�VHD�VOXJ� �)LJ�����KDV�EHHQ

IRXQG� LQ� IURQW�RI� WKH�0%6�RQ�0DUFK����� ������'XH� WR
WKH� GLDJQRVWLF� IHDWXUHV� VXFK� DV� UDWKHU� ORZ� SDUDSRGLD
�7KRPSVRQ� 	� -DNOLQ�� ������� WKH� VSHFLPHQ� FRXOG� EH
LGHQWLILHG�DV�WKH�UHFHQWO\�GLVFRYHUHG�HO\VLLG�(��JRUGDQDH�

7KXULGLOOD�KRSHL��9HUDQ\�������
7KLV�VSHFLHV�ZDV�DOVR�YHU\�DEXQGDQW�DW�PDQ\�VWDWLRQV

RII� WKH� 6ORYHQLDQ� FRDVW�� 7�� KRSHL� ZDV� UHFRUGHG� LQ� WKH
GHSWK�UDQJH�IURP���WR����P��,W� LQKDELWV�GLIIHUHQW�PLFUR�
KDELWDW�W\SHV�LQ�WKH�ELRFRHQRVLV�RI�SKRWRSKLORXV�DOJDH�

6XSHUIDPLO\�/LPDSRQWLRLGHD
)DPLO\�/LPDSRQWLLGDH

(UFRODQLD�FRHUXOHD�7ULQFKHVH������
$� VLQJOH� VSHFLPHQ� RI� WKLV� VSHFLHV� ZDV� UHFRUGHG� RQ

0DUFK�����������LQ�IURQW�RI�WKH�0%6��,W�ZDV�IRXQG�LQ�WKH

XSSHU�URFN\�LQIUDOLWWRUDO�ZLWK�SDWFKHV�RI�VDQG�DQG�JUDYHO
DW���P�GHSWK��)LJ�����

2UGHU��$ 1$ 6 3 , ' ( $
6XSHUIDPLO\�$SO\VLRLGHD
)DPLO\�$SO\VLLGDH

$SO\VLD�IDVFLDWD�3RLUHW������
2Q�'HFHPEHU����������D�����PP�ORQJ�VHD�KDUH�ZDV

IRXQG�VWUDQGHG� LQ� IURQW�RI� WKH�0%6��7KH� VSHFLPHQ�ZDV
VWLOO�DOLYH��DQG�ZDV� WKHUHIRUH�SODFHG� LQ� WKH�DTXDULXP�� ,W
ZDV�FRPSOHWHO\�EODFN�LQ�FRORXU�

$SO\VLD�SXQFWDWD�&XYLHU������
$SO\VLD�SXQFWDWD� LV�D�YHU\�FRPPRQ�VHD� VOXJ��RFFXU�

ULQJ� PRVWO\� LQ� VSULQJ� PRQWKV� ZKHQ� JDWKHULQJ� LQ� ODUJH
QXPEHUV�� ,W�ZDV� UHFRUGHG� LQ� WKH� ELRFRHQRVLV� RI� SKRWR�
SKLORXV�DOJDH�LQ�WKH�PDMRULW\�RI�VXFK�ORFDOLWLHV��,W�VHHPV
WR�SUHIHU�WKH�URFN\�ERWWRP�ZLWK�D�GHQVH�DOJDO�EHOW�LQ�WKH
GHSWK� UDQJH� IURP� �� WR� �� P�� 7KH� REVHUYHG� VSHFLPHQV
UDQJHG�IURP����WR����PP�LQ�VL]H�DQG�ZHUH�YHU\�YDULDEOH
LQ�FRORXU�SDWWHUQ�

%XUVDWHOOD�OHDFKLL�GH�%ODLQYLOOH������
7KH� QRQ�LQGLJHQRXV� VHD� VOXJ�%�� OHDFKL� �)LJ�� ��� ZDV

IRXQG�RQ�QXPHURXV�RFFDVLRQV�LQ�WKH�VWXGLHG�DUHD��,W�ZDV
IRXQG�DOUHDG\�LQ������LQ�IURQW�RI�WKH�0%6�DV�ZHOO�DV�WZR
\HDUV�ODWHU� �1RYHPEHU�����������DW� WKH�YHU\�VDPH�ORFD�
WLRQ�� 'XULQJ� WKH� VXUYH\� RI� FU\SWREHQWKLF� VSHFLHV�� %�
OHDFKL� ZDV� IRXQG� RQ� WKH� DOJDH� 3DGLQD� SDYRQLFD� DW� D
GHSWK�RI�����P�DW�6HáD�RQ�2FWREHU����������7KH�PDMRU�
LW\� RI� GDWD� RULJLQDWH� IURP� ������ ,Q� 0DUFK� ������ WZR
VSHFLPHQV�ZHUH�UHFRUGHG�LQ�WKH�3LUDQ�KDUERXU�LQ�IURQW�RI
WKH�3LUDQ�$TXDULXP��$�VSHFLPHQ�ZDV�DOVR�UHFRUGHG�LQ�D
ILVK�FDJH�LQ�WKH�ZDWHUV�RII�6HáRYOMH�LQ�$XJXVW������

2Q�2FWREHU���� ������ DQ� LPPHQVH� GHQVLW\� RI� VSHFL�
PHQV� RI� WKLV� YHU\� VSHFLHV� ZDV� REVHUYHG� LQ� D� VDOWSDQ
FKDQQHO� DW� 6WUXQMDQ�� $W� D� GHSWK� ORZHU� WKDQ� �� P�� DS�
SUR[LPDWHO\���� VHD� VOXJV�ZHUH�FRXQWHG� LQ�DQ�DUHD� RI� D
VTXDUH� PHWHU�� 2Q� -DQXDU\� ��� ������ D� VLQJOH� VSHFLPHQ
ZDV� IRXQG� LQ� WKH� PDWHULDO�� VDPSOHG� E\� D� VSHFLDO� VHD�
PHDGRZ�GUHGJH�LQ�WKH�VHD�JUDVV�PHDGRZ�RI�&\PRGRFHD
QRGRVD�LQ�6WUXQMDQ�DW�D�GHSWK�RI���P�

2UGHU��12 7 $ 6 3 , ' ( $
6XSHUIDPLO\�3OHXUREUDQFKRLGHD
)DPLO\�3OHXUREUDQFKLGDH

%HUWKHOOD�RFHOODWD��'HOOH�&KLDMH�������
$�VSHFLPHQ�RI�WKLV�VSHFLHV�ZDV�GRFXPHQWHG�DW�)LHVD

RQ�D�URFN\�ERWWRP�RQ�-XO\����������,W�ZDV�IRXQG�DPRQJ
DOJDH�RQ�ELJ�URFNV�DW�D�GHSWK�RI���P��$QRWKHU�VSHFLPHQ
ZDV�IRXQG�LQ�-XO\������XQGHU�URFNV�DW�&DSH�5RQHN�DW�D
GHSWK�RI���P��7KLV�VSHFLHV�KDG�EHHQ�SUHYLRXVO\�UHFRUGHG
E\� 7XUN� ������� DW� 3LUDQ�� ZKHUH� D� VSHFLPHQ�ZDV� IRXQG
XQGHU�VWRQHV�DW���P�GHSWK�
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2UGHU��1 8' , % 5 $ 1&+ , $
6XERUGHU�'25,',1$
)DPLOL\�*RQLRGRULGLGDH

7UDSDQLD�OLQHDWD�+DHIHOILQJHU������
$�VLQJOH�VSHFLPHQ�RI� WKLV�VSHFLHV� �)LJ�����ZDV� IRXQG

RQ�0DUFK�����������ZLWK�DVFLGLDQ�3KDOOXVLD�PDPPLODWD
RQ�WKH�PXGG\�ERWWRP�DW���P�GHSWK�LQ�IURQW�RI�0%6�

7UDSDQLD�PDFXODWD�+DHIHOILQJHU������
)RXU�UHFRUGV�RI� WKLV�VSHFLHV�KDYH�EHHQ�GRFXPHQWHG�

)LUVWO\�� WKH� VSHFLHV� ZDV� UHFRUGHG� RQ� WKH� EODFN� VSRQJH
&DFRVSRQJLD� VFDODULV� DW� D� GHSWK� RI� ���� P� LQ� IURQW� RI
0%6�� 7ZR� VSHFLPHQV� RI� 7�� PDFXODWD� ZHUH� IRXQG� RQ
-DQXDU\�����������DJDLQ�LQ�IURQW�RI�0%6��$QRWKHU�VSHFL�
PHQ�RI�WKLV�VSHFLHV�ZDV�UHJLVWHUHG�RQ�PXGG\�ERWWRP�DW�D
GHSWK�RI�����P�DW� WKH�YHU\�VDPH� ORFDOLW\�RQ�0DUFK����
�����

)DPLO\�2QFKLGRULGLGDH

2QFKLGRULV�QHDSROLWDQD��'HOOH�&KLDMH�������
2Q�)HEUXDU\�����������D� UHG�FRORXUHG�VHD�VOXJ�ZDV

REVHUYHG�RQ�D�EU\R]RDQ�FRYHUHG�VWRQH� LQ� IURQW�RI�0%6
�)LJ������,W�RFFXUUHG�DW�D�GHSWK�RI�FD����P�LQ�WKH�VHD�JUDVV
PHDGRZ� RI� &\PRGRFHD� QRGRVD�� 7KH� VSHFLPHQ� ZDV
DERXW���PP�LQ�WRWDO�OHQJWK��7KH�VSHFLHV�ZDV�GHWHUPLQHG
DV�2��QHDSROLWDQD��DQG�%��5XGPDQ��DIWHU�FRQVXOWLQJ� WKH
6HD�VOXJ�IRUXP��VXEVHTXHQWO\�FRQILUPHG�WKLV�IDFW�

)DPLO\�'RULGLGDH

$UFKLGRULV�SVHXGRDUJXV��YRQ�5DSS�������
$� VSHFLPHQ�RI� WKLV� VSHFLHV�ZDV� UHFRUGHG�RQ�0DUFK

���� ������ LQ� IURQW� RI�0%6�� ,W�ZDV� IRXQG� RQ� URFNV� LQ� D
ELRFRHQRVLV�RI�SKRWRSKLOLF�DOJDH�DW���P�GHSWK�� 6LQFH�D
SOHWKRUD� RI� SKRWRJUDSKV� RI� VSHFLPHQV� PRUH� RU� OHVV
VLPLODU� WR�WKLV�VSHFLHV�ZHUH� WDNHQ� LQ� WKH�VWXGLHG�SHULRG�
WKH�VSHFLHV�LV�SUREDEO\�FRPPRQ�

'LVFRGRULV�URVL�2UWHD������
$�UHG�GRULG�VHD�VOXJ�ZDV�UHJLVWHUHG�LQ�$SULO������ LQ

IURQW�RI�0%6�� ,W�ZDV� IRXQG� LQ� SK\WDO� ]RQH�ZLWK�PXGG\
SDWFKHV�DW�D�GHSWK�RI�DSS����P��,W�ZDV�GHWHUPLQHG�DV�'�
URVL��7KH� ODUJH�ZKLWH� ULQJV�RYHU� WKH�PDQWOH�DUH� OHVV�HYL�
GHQW��)LJ�����

'RULV�FI��EHUWKHORWWL��G¡2UELJQ\�������
$W� IRXU� ORFDOLWLHV� �10� 3XQWD� 0DGRQQD� 3LUDQ�� 9LOD

7DUWLQL� DW� 6WUXQMDQ�� )LHVD�� %HOYHGHU��� WHQ� VSHFLPHQV� RI
WKLV� VSHFLHV� ZHUH� UHFRUGHG� GXULQJ� GLIIHUHQW� VHDVRQV�
7KH\�ZHUH� IRXQG�DW�D�GHSWK�UDQJLQJ� IURP��� WR����P� LQ
GLIIHUHQW�KDELWDWV� VXFK�DV�PXG�� VDQG�DQG� URFN\�ERWWRP�
7KLV� VSHFLHV� KDG� SUHYLRXVO\� EHHQ� UHFRUGHG� DW� )LHVD� E\
7XUN��������

*HLWRGRULV�SODQDWD��$OGHU�	�+DQFRFN�������
7KH�RQO\� VSHFLPHQ�RI� WKLV� VSHFLHV� �)LJ������ZDV�RE�

VHUYHG� DQG� VXEVHTXHQWO\� SKRWRJUDSKHG� LQ� 'HFHPEHU
�����LQ�IURQW�RI�0%6��,W�ZDV�UHFRUGHG�XQGHU�VWRQHV�DW�D
GHSWK�RI���P��7KHUH�LV�VWLOO�PXFK�FRQIXVLRQ�LQ�WKH�PRG�
HUQ�VFLHQWLILF�OLWHUDWXUH�DERXW�WKH�GLVFULPLQDWLRQ�EHWZHHQ
*�� SODQDWD� DQG� 'LVFRGRULV� VWHOOLIHUD�� %RWK� KDYH� VWDU�
VKDSHG�SDWWHUQ�RQ� WKH�EDFN��DQG�FDQ�EH� UHOLDEO\�GLVWLQ�
JXLVKHG�RQO\�RQ� WKH�EDVLV�RI� UDGXOD��$FFRUGLQJ� WR�5XG�
PDQ� �����E��� WKLV� VSHFLPHQ� VKRXOG� EH� FRQVLGHUHG� DV
*HLWRGRULV�SODQDWD�

-RUXQQD�WRPHQWRVD��&XYLHU�������
$� VSHFLPHQ� RI� WKLV� VSHFLHV�� FUDZOLQJ� RQ� D� VSRQJH

&KRQGULOOD�QXFXOD��ZDV�SKRWRJUDSKHG� �)LJ������ LQ�$SULO
�����LQ�IURQW�RI�0%6��7KH�GHQVH�FRYHUDJH�RI�FDU\RSK\O�
OLGLD�JLYHV�WKH�VSHFLHV�WKH�YHOYHW\�IRUP�

5RVWDQJD�UXEUD��5LVVR�������
7KH�RQO\�VSHFLPHQ�ZDV�UHFRUGHG�DQG�SKRWRJUDSKHG

�)LJ������ LQ�$SULO������ LQ� IURQW�RI�0%6� LQ� WKH�XSSHU� LQ�
IUDOLWWRUDO� ��� P� GHSWK��� ,Q� YLHZ� RI� WKH� ZKLWLVK� OLQH� EH�
WZHHQ�WKH�UKLQRSKRUH�SRFNHWV��WKH�VSHFLHV�KDV�EHHQ�GH�
WHUPLQHG�DV�5��UXEUD�

)DPLO\�&KURPRGRULGLGDH

&KURPRGRULV�NURKQL��9mUDQ\�������
7KLV�VSHFLHV��)LJ������ZDV�UHFRUGHG�RQ�VHYHUDO�RFFD�

VLRQV� LQ� -XO\� DQG�$XJXVW� ����� DQG� LQ� VXPPHU� ������ ,W
ZDV�IRXQG�PDLQO\�DW�GHSWKV�UDQJLQJ�IURP���WR���P�LQ�D
VKDG\��SUHFRUDOOLJHQRXV�DVSHFW�RI�WKH�FRUDOOLJHQRXV�ELR�
FRHQRVLV�� ,Q� VKDOORZHU� ZDWHUV� �EHORZ� �� P��� LW� FDQ� EH
IRXQG�XQGHU�VWRQHV�

&KURPRGRULV�OXWHRURVHD��5DSS�������
&KURPRGRULV� OXWHRURVD�ZDV� UHFRUGHG� LQ� WKH�DUHD�RQ

VHYHUDO� RFFDVLRQV�� 7KH� ILUVW� VSHFLPHQ� ZDV� IRXQG� RQ
$XJXVW����������DW�&DSH�0DGRQD�1DWXUDO�0RQXPHQW�LQ
3LUDQ�DW���P�GHSWK�LQ�D�SUHFRUDOOLJHQRXV�DVSHFW��$QRWKHU
VSHFLPHQ�RI�WKLV�VSHFLHV�ZDV�GRFXPHQWHG�RQ�2FWREHU���
������DW�D�GHSWK�RI�����P�FORVH�WR�WKH�ZUHFN�RI�WKH�VKLS
5H[�DORQJ�WKH�FRDVWOLQH�EHWZHHQ�,]ROD�DQG�.RSHU��,W�ZDV
IRXQG�RQ�D�VWRQH�FRYHUHG�ZLWK�WXUI��7KH�WKLUG�VSHFLPHQ
ZDV�IRXQG�RQ�-XO\�����������LQ�WKH�VHD�JUDVV�PHDGRZ�RI
3RVLGRQLD�RFHDQLFD�EHWZHHQ�.RSHU�DQG�,]ROD��7KH�IRXUWK
VSHFLPHQ� ZDV� UHFRUGHG� DQG� SKRWRJUDSKHG� LQ� IURQW� RI
0%6�RQ�0DUFK�����������,W�ZDV�IRXQG�LQ�PXGG\�KDELWDW
DW�D�GHSWK�����P��,Q�WKH�VXPPHU�������WKH�VSHFLHV�ZDV
UHFRUGHG�YHU\�IUHTXHQWO\�DW�DOPRVW�HYHU\�VWXGLHG�VLWH�

&KURPRGRULV�SXUSXUHD��5LVVR�LQ�*XmULQ�������
$�VLQJOH�VSHFLPHQ�RI�&��SXUSXUHD��)LJ������ZDV�IRXQG

RQ�-XQH�����������RQ�D�VWRQH�LQ�WKH�VHD�JUDVV�PHDGRZ�RI
&\PRGRFHD� QRGRVD� LQ� WKH� DUHD� RI� 6Y�� -HUQHM� FORVH� WR
'HEHOL�UWLá�1DWXUDO�PRQXPHQW�
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+\SVHORGRULV�RUVLQLL��9HUDQ\�������
7KLV�K\SVHORGRULG�VHD�VOXJ��)LJ������ZDV�UHFRUGHG�RQ

WZR�RFFDVLRQV�RQO\��7KH�ILUVW�UHFRUG�RULJLQDWHV�IURP�-XQH
��� ������ WKH� VHFRQG� IURP� -XO\� ��� ������ ,Q� ERWK� FDVHV�
VSHFLPHQV� ZHUH� IRXQG� RQ� VSRQJHV�� ,W� LV� PXFK� VPDOOHU
WKDQ�RWKHU�VSHFLHV�RI�WKLV�JHQXV��$OWKRXJK�WKH�WD[RQRPL�
FDO�GLIIHUHQWLDWLRQ�DPRQJ�VSHFLHV�RI� WKLV�JHQXV� LV�VRPH�
ZKDW�GLIILFXOW�� WKH�GRUVDO�SDWWHUQ�RI� WKH�REVHUYHG� VSHFL�
PHQV�LV�VR�W\SLFDO�WKDW�ZH�ZHUH�DEOH�WR�LGHQWLI\�WKLV�VSH�
FLHV�DV�+��RUVLQLL�

+\SVHORGRULV�FI��WULFRORU��&DQWUDLQH�������
0DQ\�VSHFLPHQV�RI�WKLV�VSHFLHV�ZHUH�UHFRUGHG�LQ�WKH

VWXGLHG�DUHD� LQ�GLIIHUHQW� W\SHV�RI� URFN\� ERWWRP��'XH� WR
WKH� VLPLODULW\�ZLWK� RWKHU� VSHFLHV� RI� WKH� JHQXV�+\SVHOR�
GRULV�� LW� LV� VWLOO� IDLUO\� GLIILFXOW� WR� GHWHUPLQH� WKH� VSHFLHV
ZLWK� XWPRVW� FHUWDLQW\�� +RZHYHU�� FRPSDULQJ� WKH� SKRWR�
JUDSKV�ZLWK�WKH�SKRWRJUDSKLF�GRFXPHQWDWLRQ�RI�LGHQWLIL�
FDWLRQ� NH\V� �H�J�� 7UDLQLWR�� ������ DQG� SKRWRJUDSKLF� HYL�
GHQFH� LQ� WKH� ZZZ�VHDVOXJIRUXP�� RXU� VSHFLPHQV¤� GLDJ�
QRVWLF�IHDWXUHV�ILW�FORVH�WR�WKH�+��WULFRORU�

+\SVHORGRULV�YLOODIUDQFD��5LVVR�������
7KLV�VSHFLHV�LV�TXLWH�FRPPRQ�LQ�WKH�6ORYHQLDQ�SDUW�RI

WKH�*XOI�RI�7ULHVWH��7KUHH�VSHFLPHQV�RI�WKLV�VSHFLHV�ZHUH
UHFRUGHG�RQ�6HSWHPEHU���������� LQ� WKH�ZDWHUV�RII�9LOOD
7DUWLQL� DW� 6WUXQMDQ�� 7KH\�ZHUH� IRXQG� XQGHU� VWRQHV� LQ� D
VDQG\� HQYLURQPHQW�� 2WKHU� UHFRUGV� RULJLQDWH� IURP� VDP�
SOLQJV� FDUULHG� RXW� LQ� ������ZKHUH� IHZ� VSHFLPHQV�ZHUH
SKRWRJUDSKHG� LQ� VHDJUDVV� PHDGRZ� RI�&\PRGRFHD� QR�
GRVD� LQ� IURQW� RI� 0%3� RQ� )HEUXDU\� ���� 0DUFK� ���� DQG
0DUFK����������

)DPLO\�'HQGURGRULGLGDH

'HQGURGRULV�JUDQGLIORUD�5DSS������
$�VSHFLPHQ�RI�'��JUDQGLIORUD�ZDV� IRXQG�RQ� -XQH���

������ DW� )LHVD�� ,W� ZDV� UHFRUGHG� ZKLOH� FUDZOLQJ� RQ� D
VWRQH�LQ�D�URFN\�KDELWDW�RI�WKH�ELRFRHQRVLV�RI�SKRWRSKL�
ORXV�DOJDH�DW�D�GHSWK�RI���P�

'HQGURGRULV�OLPEDWD��&XYLHU�������
$V� D� IDLUO\� FRPPRQ� VHD� VOXJ�� 'HQGURGRULV� OLPEDWD

ZDV� IRXQG� DW� GLIIHUHQW� ORFDOLWLHV� RI� 6ORYHQLDQ� FRDVWDO
ZDWHUV��,W�ZDV�UHFRUGHG�DW�GHSWKV�UDQJLQJ�IURP���WR���P�
7KH� PDMRULW\� RI� VSHFLPHQV� ZHUH� KLGGHQ� XQGHU� EDUH
VWRQHV��ZKLOH�RWKHUV�ZHUH� IRXQG� LQ� VDQG\�KDELWDW�� 7KH\
ZHUH� IRXQG� LQ� WKUHH�FRORXU�YDULHWLHV��EURZQ�ZLWK�D�\HO�
ORZ�QRWXP�HGJH�PDUJLQ��EODFN�ZLWK�D�SDOH�QRWXP�HGJH�
DQG�D�SDOHU�YDULHW\�ZLWK�PDQ\�GDUN�SDWFKHV��)LJ������

6XERUGHU�'(1'52127,1$
)DPLO\�7HWK\GLGDH

7HWK\V�ILPEULD�/LQQH������
7KLV� ODUJH� RSLVWKREUDQFK�ZDV� UHFRUGHG� RQ�0D\� ���

������ LQ� D� VDPSOH� WDNHQ� E\� EHQWKLF� GUHGJH�� 7KH� VDP�
SOLQJ�ZDV�SHUIRUPHG�RQ�VRIW�ERWWRP�DW�D�GHSWK�RI����P�
FORVH� WR� WKH� VHZDJH� RXWIDOO� LQ� WKH� ZDWHUV� RII� 3LUDQ�� $
VSHFLPHQ� RI� 7�� ILPEULD� ZDV� SKRWRJUDSKHG� LQ� IURQW� RI
0%6� RQ� )HEUXDU\� ���� ������ 7KH� VSHFLPHQ� ZDV� IRXQG
FUDZOLQJ�LQ�D�PXGG\�KDELWDW�W\SH�DW�WKH�GHSWK�RI����P�

6XERUGHU�$(2/,',1$
)DPLO\�)ODEHOOLQLGDH

)ODEHOOLQD�DIILQLV��*PHOLQ�������
)RXU�VSHFLPHQV�RI�WKLV�VSHFLHV�ZHUH�UHFRUGHG�LQ�-XO\

DQG� 6HSWHPEHU� ����� DW� &DSH� 0DGRQD� 1DWXUDO� 0RQX�
PHQW�DQG�EHWZHHQ�)LHVD�DQG�3DFXJ��$OO�VSHFLPHQV�ZHUH
IRXQG�RQ�K\GURLG�FRORQLHV�RI�(XGHQGULXP� VS��DW�GHSWKV
UDQJLQJ�EHWZHHQ���DQG����P�

)ODEHOOLQD�LVFKLWDQD�+LUDQR�	�7KRPSVRQ������
7KLV� VSHFLHV� TXLWH� UHVHPEOH� WKH� VSHFLHV� DERYH�� H[�

FHSW�WKDW�WKH�FHUDWD�DUH�RI�GLVWLQFW�RUDQJH�RU�UHG�FRORXU�
,W�LV�D�IDLUO\�IUHTXHQW�VSHFLHV��RFFXUULQJ�LQ�KXJH�QXPEHUV
DW�GHSWKV�UDQJLQJ�IURP����WR����P�DW�GLIIHUHQW�ORFDOLWLHV�
*HQHUDOO\� WKH\�ZHUH� IRXQG�JUD]LQJ�RQ�FRORQLDO�K\GURLG
(XGHQGULXP�VS�

)ODEHOOLQD�SHGDWD��0RQWDJX�������
7KLV�VSHFLHV�ZDV�UHFRUGHG�WZLFH��2QH�VSHFLPHQ�ZDV

UHJLVWHUHG�RQ�6HSWHPEHU����������LQ�WKH�VRXWKHUQ�SDUW�RI
&DSH�0DGRQD�1DWXUDO�PRQXPHQW� DW� D� GHSWK� RI� ����P�
DQG�WKH�VHFRQG�RQ�D�SUHFRUDOOLJHQRXV�URFN�LQ�ZDWHUV�RII
WKH�QRUWKHUQ�FRDVWOLQH�RI�3LUDQ�DW������P�GHSWK�

)DPLO\�&XPDQRWLGDH

&XPDQRWXV�EHDXPRQWL��(OLRW�������
,Q�$SULO�������WZR�VSHFLPHQV�RI�WKLV�VSHFLHV�ZHUH�UH�

FRUGHG�DW�&DSH�0DGRQD�1DWXUDO�0RQXPHQW��7KH\�ZHUH
IRXQG�RQ�D�PXGG\�ERWWRP�DW�D�GHSWK�RI����P��7KLV�ZDV
WKH�YHU\�ILUVW�UHFRUG�RI�VXFK�VSHFLHV�LQ�WKH�0HGLWHUUDQHDQ
6HD� �7XUN�� ����D�� E��� ,W� KDG� SUHYLRXVO\� EHHQ� UHSRUWHG
RQO\�IURP�WKH�%ULWLVK�,VOHV�DQG�1RUZD\��ZKHUH�LW�LV�FRQ�
VLGHUHG�YHU\� UDUH� �5XGPDQ������D��E���$IWHUZDUG� LW�ZDV
IRXQG� DOVR� LQ� WKH� ZDWHUV� RII� 5DYHQQD� LQ� WKH� ZHVWHUQ
$GULDWLF��0DJQDQL��������

,Q� 0DUFK� ������ D� VSHFLPHQ� RI� &�� EHDXPRQWL� ZDV
IRXQG� LQ�PXGG\�KDELWDW� DW� D� GHSWK� RI� ���P� LQ� IURQW� RI
0%6�� ,W�ZDV�UHJLVWHUHG�RQ�DWKHFDWH� VROLWDU\�K\GURLG�&R�
U\PRUSKD�QXWDQV��)LJ������
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)DPLO\�(XEUDQFKLLGDH

(XEUDQFKXV�IDUUDQL��$OGHU�	�+DQFRFN�������
$�VSHFLPHQ�RI�WKLV�VSHFLHV��)LJ������ZDV�UHFRUGHG�LQ

IURQW�RI�0%6�LQ�0DUFK�������,W�ZDV�IRXQG�LQ�D�GHQVH�DO�
JDO�EHOW�RI�&\VWRVHLUD�EDUEDWD�LQ�WKH�ELRFRHQRVLV�RI�SKR�
WRSKLOLF�DOJDH�DW�D�GHSWK�RI���P�

)DPLO\�$HROLGLLGDH

%HUJKLD�FRHUXOHVFHQV��/DXULOODUG�������
)RXU� VSHFLPHQV� RI� %�� FRHUXOHVFHQV� ZHUH� UHFRUGHG�

7KH�ILUVW�ZDV�IRXQG�RQ�-XQH�����������LQ�WKH�DOJDO�EHOW�DW
���� P� GHSWK�� 7KH� VHFRQG� VSHFLPHQ� ZDV� UHFRUGHG� RQ
SUHFRUDOOLJHQRXV�DVSHFW�RU�FRPPXQLW\�DW������P� LQ� WKH
ZDWHUV� RII� WKH� QRUWKHUQ� FRDVW� RI� 3LUDQ� LQ� 6HSWHPEHU
������ 7KH� WKLUG� VSHFLPHQ�ZDV� UHFRUGHG� RQ�0DUFK� ���
������ LQ� IURQW� RI� 0%6�� 7KH� IRXUWK� VSHFLPHQ� ZDV� UH�
FRUGHG�RQ�-XO\�����������DW�����P�GHSWK�LQ�WKH�DOJDO�EHOW
RI�&\VWRVHLUD�EDUEDWD� LQ� WKH�ZDWHUV�DORQJ� WKH�ERXQGDU\
RI�&DSH�0DGRQD�1DWXUDO�0RQXPHQW� LQ�3LUDQ��7KLV�VSH�
FLHV�LV�SUREDEO\�PXFK�PRUH�FRPPRQ�WKDQ�HYLGHQW�IURP
WKH� VDPSOLQJV�� ,W� KDG�SUHYLRXVO\�EHHQ� UHFRUGHG�DOVR�E\
7XUN��������DW�6WUXQMDQ�

6SXULOOD�QHDSROLWDQD��'HOOH�&KLDMH�������
7ZR� VSHFLPHQV�ZHUH� IRXQG�RQ�1RYHPEHU� ��� �����

ZLWKLQ�WKH�FXOWXUH�RI�FODPV��0\WLOXV�JDOORSURYLQFLDOLV��DW
WKH�PDULFXOWXUH�SODWIRUP�LQ�3LUDQ�%D\��$QRWKHU�VSHFLPHQ
ZDV� SKRWRJUDSKHG� DW� WKH� YHU\� VDPH� VLWH� RQ� 0DUFK� ��
������$FFRUGLQJ� WR�7XUN� �������� WKLV� VSHFLHV� LV� FRQVLG�
HUHG�D�TXLWH�FRPPRQ�VHD�VOXJ�LQKDELWLQJ�VKDOORZ�ZDWHUV�

)DPLO\�*ODXFLGDH

&UDWDHQD�SHUHJULQD��*PHOLQ��������
7KLV�VHD�VOXJ�LV�RQH�RI�WKH�FRPPRQHVW�RSLVWKREUDQFK

VSHFLHV� LQ� WKH� DUHD�� 7KH� JUHDW�PDMRULW\� RI�&�� SHUHJULQD
ZHUH� IRXQG� WR�JUD]H� WKH� K\GUR]RDQ�FRORQLHV� RI�(XGHQ�
GULXP� VS��RQ�D�SUHFRUDOOLJHQRXV� EHOW� DQG� VROLWDU\� URFNV
RQ�WKH�VDQG\�ERWWRP��7KH\�ZHUH�IRXQG�DW�GHSWKV�UDQJLQJ
IURP���GR����P�

'RQGLFH�EDQ\XOHQVLV�3RUWPDQQ�	�6DQGPDLHU������
$�VSHFLPHQ�RI�WKLV�VSHFLHV��)LJ������ZDV�UHFRUGHG�LQ

0DUFK������MXVW�LQ�IURQW�RI�0%6��,W�ZDV�IRXQG�LQ�D�GHQVH
DOJDO� EHOW� RI� &\VWRVHLUD� EDUEDWD� LQ� D� ELRFRHRQRVLV� RI
SKRWRSKLOLF�DOJDH�DW���P�GHSWK�

)DFHOLQD�ERVWRQLHQVLV��&RXWKRX\�������
7KH� VSHFLPHQ� RI� )�� ERVWRQLHQVLV� �)LJ�� ���� ZDV� UH�

FRUGHG�RQ�D�VLQJOH�RFFDVLRQ�LQ�VSULQJ������MXVW�RII�0%6�
,W�ZDV�UHFRUGHG�RQ�SHEEOHV�DW���P�GHSWK�LQ�WKH�ELRFRH�
QRVLV�RI�SKRWRSKLORXV�DOJDH��&\VWRVHLUHWXP�FULLQLWDH��

)DFHOLQD�IXVFD�6FKPHNHO������
7KH�RQO\�VSHFLPHQ�RI�)��IXVFD��)LJ������ZDV�UHFRUGHG

RQ�6HSWHPEHU����������RQ�URFN\�ERWWRP�ZLWK�WKH�VSRQJH
9HURQJLD� DHURSKRED� DW� ����P� GHSWK� DW� 3DFXJ�� 7KH� VHD
VOXJ� KDV� EHHQ�SUHVHUYHG� LQ� RXU� FROOHFWLRQ�� ,W� KLJKO\� UH�
VHPEOHV� WKH� VSHFLPHQ� SKRWRJUDSKHG� LQ� WKH� ZDWHUV� RII
7ULHVWH��7XUN������F���WHQWDWLYHO\�GHWHUPLQHG�E\�5XGPDQ
�����F��DV�)��IXVFD�

',6&866,21

,Q� WKH�SUHVHQW�ZRUN��ZH�DUH� UHSRUWLQJ�RQ����VSHFLHV
RI�VHD�VOXJV�UHFRUGHG�LQ�6ORYHQLDQ�FRDVWDO�ZDWHUV�GXULQJ
WKH� ODVW� GHFDGH�� 7DNLQJ� LQWR� DFFRXQW� WKH� UHFHQW� PDOD�
FRORJLFDO� VXUYH\V�� SHUIRUPHG�E\� RWKHU� DXWKRUV� �'H�0LQ
	�9LR��������7XUN������������D��E��LQ�WKH�6ORYHQLDQ�SDUW
RI�WKH�*XOI�RI�7ULHVWH��DOWRJHWKHU����RSLVWKREUDQFK�PRO�
OXVFV�KDYH�EHHQ�UHFRUGHG��,I�WKH�HQWLUH�*XOI�RI�7ULHVWH�LV
FRQVLGHUHG�� WKHQ� WKH� FRPSOHWH� QXPEHU� LV� DW� OHDVW� ��
VSHFLHV��7DE������$PRQJ����VSHFLHV��PRUH�WKDQ��������
VSHFLHV�� DUH� UHSUHVHQWHG� E\� RUGHUV� &HSKDODVSLGHD� DQG
1XGLEUDQFKLD��7DE������,Q�D�SUHYLRXV�UHSRUW��7XUN�������
OLVWHG����RSLVWKREUDQFK�VSHFLHV�IURP�WKH�YHU\�VDPH�DUHD
LQ�6ORYHQLDQ�SDUW�RI�WKH�*XOI�RI�7ULHVWH��:H�IDLOHG�WR�UHF�
RUG���RI� WKH�VSHFLHV�PHQWLRQHG� LQ�KLV�FKHFNOLVW��EXW�ZH
KDYH�FRPSOHWHG� WKH� OLVW�ZLWK� ��� VSHFLHV� SUHYLRXVO\� QRW
UHSRUWHG��WRJHWKHU�ZLWK�&XPDQRWXV�EHDXPRQWL��UHFRUGHG
IRU�WKH�YHU\�ILUVW�WLPH�E\�7XUN������D��E��

,Q� WKH� 0HGLWHUUDQHDQ� 6HD�� VRPH� ���� VSHFLHV� RI
2SLVWKREUDQFKLD� ZHUH� UHFRUGHG� �&DWWDQHR�9LHWWL� 	
7KRPSVRQ��������ZLWK�DQ� LQFUHDVLQJ� WUHQG��PDLQO\�GXH
WR� WKH� LQFUHDVLQJ� QXPEHU� RI� UHSRUWHG� DOLHQ� VSHFLHV
�'DVNRV� 	� =HQHWRV�� ������� 7KH� REWDLQHG� GDWD� IRU� WKH
6ORYHQLDQ� SDUW� RI� WKH� $GULDWLF� 6HD� VXJJHVW� WKDW� RQO\� D
VPDOO� SRUWLRQ� �������� RI� RSLVWKREUDQFKV� LQKDELW� WKH
VWXGLHG�DUHD��+RZHYHU��DV�ZH�KDYH�IRXQG�FHUWDLQ�GRULLG
VSHFLHV�� ZKLFK� ZH� ZHUH� QRW� DEOH� WR� LGHQWLI\� �DQG� DUH
WKHUHIRUH�QRW�SUHVHQWHG�LQ�WKLV�PDQXVFULSW���WKH�REWDLQHG
QXPEHU� ZRXOG� FHUWDLQO\� LQFUHDVH� LQ� WKH� QHDUE\� IXWXUH
ZLWK� WKH� VROYLQJ�RI�DFWXDO� WD[RQRPLFDO�SUREOHPV�� 6LQFH
ZH� KDYH� VWXGLHG� RQO\� UHODWLYHO\� ORZ� QXPEHU� RI� KDELWDW
W\SHV� DQG� ORFDOLWLHV� DV�ZHOO�� WKH� OLVW� RI� VHD� VOXJV� RI� WKH
6ORYHQLDQ�SDUW�RI�WKH�*XOI�RI�7ULHVWH�LV�WR�RXU�RSLQLRQ�VWLOO
IDU�IURP�FRPSOHWH�
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7DE�����6XUYH\�RI�RSLVWKREUDQFK�PROOXVFV�IRXQG�LQ�WKH�,WDOLDQ��,7$��DQG�6ORYHQLDQ��6/2��SDUWV�RI�WKH�*XOI�RI�7ULHVWH�
/HJHQG������9LR�	�GH�0LQ�������������'H�0LQ�	�9LR�������������7XUN��������DQG�����WKLV�SDSHU�
7DE�����3UHJOHG�SROËHY�]DÉNUJDUMHY��2SLVWKREUDQFKLD��Y�VORYHQVNHP��6/2��LQ�LWDOLMDQVNHP��,7$��GHOX�7UËDÉNHJD
]DOLYD��/HJHQGD������9LR�	�GH�0LQ�������������'H�0LQ�	�9LR�������������7XUN��������LQ�����WR�GHOR�

9LR�	�'H�0LQ
������

'H�0LQ�	�9LR
������

7XUN
������

WKLV
ZRUN1R� 6SHFLHV 2UGHU

,7$ 6/2 6/2 6/2

� $FWHRQ�WRUQDWLOLV &HSKDODVSLGHD � �

� 5HWXVD�PDPPLODWD &HSKDODVSLGHD � �

� 5HWXVD�OHSWRQHLOHPD &HSKDODVSLGHD �

� 5HWXVD�VHPLVXOFDWD &HSKDODVSLGHD �

� 5HWXVD�REWXVD &HSKDODVSLGHD �

� 5HWXVD�WUXQFDWXOD &HSKDODVSLGHD � �

� &\OLFKQLQD�ODHYLVFXOSWD &HSKDODVSLGHD � �

� &\OLFKQLQD�PXOWLTXDGUDWD &HSKDODVSLGHD �

� &\OLFKQLQD�XPELOLFDWD &HSKDODVSLGHD � �

�� 9ROYXOHOOD�DFXPLQDWD &HSKDODVSLGHD � �

�� 5LQJLFXOD�DXULFXODWD &HSKDODVSLGHD � �

�� %XOOD�VWULDWD &HSKDODVSLGHD � �

�� +DPLQRHD�K\GDWLV &HSKDODVSLGHD � �

�� +DPLQRHD�QDYLFXOD &HSKDODVSLGHD � �

�� $W\V�MHIIUH\VL &HSKDODVSLGHD � �

�� :HLQNDXIILD�WXUJLGXOD &HSKDODVSLGHD � �

�� 3KLOLQRSVLV�GHSLFWD &HSKDODVSLGHD � �

�� 3KLOLQH�DSHUWD &HSKDODVSLGHD � � �

�� 3KLOLQH�FDWHQD &HSKDODVSLGHD �

�� 3KLOLQH�VFDEUD &HSKDODVSLGHD �

�� /DRQD�SUXLQRVD &HSKDODVSLGHD �

�� &\OLFKQD�FURVVHL &HSKDODVSLGHD �

�� &\OLFKQD�F\OLQGUDFHD &HSKDODVSLGHD � �

�� 5R[DQLD�XWULFXOXV &HSKDODVSLGHD �

�� 6FDSKDQGHU�OLJQDULXV &HSKDODVSLGHD � �

�� 5XQFLQD�DGULDWLFD &HSKDODVSLGHD �

�� &UHVHLV�DFLFXOD 7KHFRVRPDWD � �

�� 3OHXUREUDQFKXV�PHPEUDQDFHXV 1RWDVSLGHD �

�� %HUWKHOOD�VWHOODWD 1RWDVSLGHD �

�� %HUWKHOOD�DXUDQWLDFD 1RWDVSLGHD �

�� %HUWKHOOD�RFHOODWD 1RWDVSLGHD � �

�� (O\VLD�WLPLGD 6DFRJORVVD �

�� (O\VLD�YLULGLV 6DFRJORVVD �

�� (O\VLD�FI��JRUGDQDH 6DFRJORVVD �

�� 7KXULGLOOD�KRSHL 6DFRJORVVD � �
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9LR�	�'H�0LQ
������

'H�0LQ�	�9LR
������

7XUN
������

WKLV
ZRUN1R� 6SHFLHV 2UGHU

,7$ 6/2 6/2 6/2

�� %RVHOLD�PLPHWLFD 6DFRJORVVD �

�� &DOOLRSDHD�EHOOXOD 6DFRJORVVD �

�� (UFRODQLD�FRHUXOHD 6DFRJORVVD �

�� $NHUD�EXOODWD $QDVSLGHD � �

�� $SO\VLD�SXQFWDWD $QDVSLGHD � �

�� $SO\VLD�GHSLODQV $QDVSLGHD � �

�� $SO\VLD�IDVFLDWD $QDVSLGHD � � �

�� %XUVDWHOOD�OHDFKLL $QDVSLGHD � �

�� 7UDSDQLD�OLQHDWD 1XGLEUDQFKLD �

�� 7UDSDQLD�PDFXODWD 1XGLEUDQFKLD � �

�� 'RULV�FI��EHUWKHORWWL 1XGLEUDQFKLD � �

�� $UFKLGRULV�SVHXGRDUJXV 1XGLEUDQFKLD � �

�� -RUXQQD�WRPHQWRVD 1XGLEUDQFKLD �

�� 5RVWDQJD�UXEUD 1XGLEUDQFKLD �

�� 2QFKLGRULV�QHDSROLWDQD 1XGLEUDQFKLD �

�� *HLWRGRULV�SODQDWD 1XGLEUDQFKLD �

�� &KURPRGRULV�NURKQL 1XGLEUDQFKLD �

�� &KURPRGRULV�OXWHRURVHD 1XGLEUDQFKLD � �

�� &KURPRGRULV�SXUSXUHD 1XGLEUDQFKLD �

�� +\SVHORGRULV�FI��WULFRORU 1XGLEUDQFKLD � �

�� +\SVHORGRULV�RUVLQLL 1XGLEUDQFKLD �

�� +\SVHORGRULV�YLOODIUDQFD 1XGLEUDQFKLD �

�� 3ODW\GRULV�DUJR 1XGLEUDQFKLD �

�� 'LVFRGRULV�URVL 1XGLEUDQFKLD �

�� 'HQGURGRULV�JUDQGLIORUD 1XGLEUDQFKLD � �

�� 'HQGURGRULV�OLPEDWD 1XGLEUDQFKLD � �

�� 7HWK\V�ILPEULD 1XGLEUDQFKLD � �

�� &XPDQRWXV�EHDXPRQWL 1XGLEUDQFKLD �

�� (XEUDQFKXV�IDUUDQL 1XGLEUDQFKLD �

�� )DFHOLQD�ERVWRQLHQVLV 1XGLEUDQFKLD �

�� )DFHOLQD�IXVFD 1XGLEUDQFKLD �

�� )ODEHOOLQD�DIILQLV 1XGLEUDQFKLD � �

�� )ODEHOOLQD�LVFKLWDQD 1XGLEUDQFKLD � �

�� )ODEHOOLQD�SHGDWD 1XGLEUDQFKLD � �

�� %HUJKLD�YHUUXFLFRUQLV 1XGLEUDQFKLD �

�� %HUJKLD�FRHUXOHVFHQV 1XGLEUDQFKLD � �

�� 6SXULOOD�QHDSROLWDQD 1XGLEUDQFKLD � �

�� &UDWHQD�SHUHJULQD 1XGLEUDQFKLD � �

�� 'RQGLFH�EDQ\XOHQVLV 1XGLEUDQFKLD �

7RWDO �� �� �� ��
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7DE�����7KH�VWUXFWXUH�RI�RSLVWKREUDQFK� IDXQD� LQ�6ORYH�
QLDQ�ZDWHUV�DQG�LQ�WKH�HQWLUH�*XOI�RI�7ULHVWH�LQ�WHUPV�RI
GLIIHUHQW�RUGHUV��6HH�7DEOH���IRU�EDVLF�GDWD�
7DE�� ��� ÈWHYLOR� YUVW� Y� SRVDPH]QLK� UHGRYLK� SROËHY� ]D�
ÉNUJDUMHY� Y� VORYHQVNLK� YRGDK� LQ� Y� FHORWQHP� GHOX� 7U�
ËDÉNHJD�]DOLYD��*OHM�7DEHOR���]D�RVQRYQH�SRGDWNH�

2SLVWKREUDQFK�RUGHUV 6ORYHQLDQ
ZDWHUV

*XOI�RI�7ULHVWH

&(3+$/$63,'($ �� ��

6$&2*/266$ � �

7+(&2620$7$ � �

127$63,'($ � �

$1$63,'($ � �

18',%5$1&+,$ �� ��

7RWDO �� ��

7KH�PDMRULW\�RI� VSHFLHV�KDYH�EHHQ� UHFRUGHG�RQO\� LQ
VSRUDGLF�FDVHV��ZKLOH�RQO\�IHZ�VSHFLHV�KDYH�EHHQ�IRXQG
WR� EH� UHODWLYHO\� FRPPRQ�� $PRQJ� WKH� ODWHU� ZH� VKRXOG
PHQWLRQ� WKH� VSHFLHV� VXFK� DV� (O\VLD� WLPLGD�� 7KXULGLOOD
KRSHL�� $SO\VLD� SXQFWDWD�� )ODEHOOLQD� LVFKLWDQD�� &UDWHQD
SHUHJULQD�DQG�+\SVHORGRULV�YLOODIUDQFD�

6DPSOLQJ� VXFFHVV� LV� UHODWHG� WR� GLIIHUHQW� IDFWRUV�� DI�
IHFWLQJ�WKH�UHFRUG�RI�VHD�VOXJV��3HUKDSV�WKH�PDMRU�IDFWRU
LV� GHWHFWDELOLW\�� 0DQ\� VPDOO� VSHFLHV� DUH� UHJXODUO\� QRW
GHWHFWHG�ZKLOH�SHUIRUPLQJ�YLVXDO�FHQVXV�WHFKQLTXHV��7KH
GHWHFWDELOLW\�LV�RQ�WKH�RWKHU�KDQG�UHODWHG�WR�WKH�SUHVHQFH
RI�D�SURSHU�KDELWDW�W\SH�RQ�D�VPDOO�VFDOH�DQG�W\SLFDO�ELR�
FRHQRVLV�RQ�D� ODUJHU� VFDOH��&HUWDLQ�]RRSKDJRXV� VSHFLHV
DUH� LQ� IDFW� UHODWHG� WR� VSHFLILF� HQYLURQPHQW�� VR� WKHLU� RF�
FXUUHQFH�LV�DIIHFWHG�E\�WKH�RFFXUUHQFH�RI�SURSHU�KDELWDW
W\SH�LQ�WKH�VWXGLHG�DUHD��2Q�WKH�RWKHU�KDQG��FHUWDLQ�VSH�
FLHV�VXFK�DV�'LVFRGRULV�DWURPDFXODWD��ZKLFK�LV�UHODWHG�WR
D� VSHFLILF� KRVW� VSHFLHV�� WKH� VSRQJH� 3HWURVLD� ILFLIRUPLV�
ZDV�QRW�GHWHFWHG��DOWKRXJK� WKLV�VSRQJH�KDV�EHHQ� IRXQG
DW�PDQ\�VLWHV�RI� WKH�VWXGLHG�DUHD��7R�RXU�RSLQLRQ��VRPH
VSHFLHV�ZLOO�EH�UHFRUGHG� LQ� WKH� IXWXUH�ZKLOH�SHUIRUPLQJ

VDPSOLQJ� LQ� LQWHUVWLWLDO� KDELWDWV�� )LQDOO\�� WKHUH� DUH� VRPH
SUREOHPV�WKDW�DUH�UHODWHG�WR�WD[RQRP\�LWVHOI��,Q�IDFW��WKH
WD[RQRP\�RI�FHUWDLQ�JHQHUD�LV�VWLOO�UDWKHU�FRQIXVLQJ�DV�LW
LV�LQ�WKH�FDVH�RI�JHQXV�+\SVHORGRULV�RU�PDQ\�GRULLG�VSH�
FLHV�

7KH� XQGHUZDWHU� SKRWRJUDSK\� LV� SOD\LQJ� D� YHU\� LP�
SRUWDQW� UROH�� 0DQ\� GLYHUV� DUH� DWWUDFWHG� E\� WKH� DSRVH�
PDWLF�FRORXU�RI�VHD�VOXJV��WKXV�D�ORW�RI�LQIRUPDWLRQ�FRXOG
EH�REWDLQHG� LQ� WKLV�ZD\��7KH�FDVH�RI�&XPDQRWXV�EHDX�
PRQWL� LV� YHU\� LQIRUPDWLYH� LQ� WKDW� UHJDUG�� $QRWKHU� LQWHU�
HVWLQJ�VSHFLHV��ZKLFK�KDV�EHHQ� WR�GDWH� UHFRUGHG�RQO\�D
FRXSOH�RI�WLPHV��LV�(O\VLD�JRUGDQDH��7KLV�HO\VLLG�VSHFLHV�
UHFHQWO\�GHVFULEHG�E\�7KRPSVRQ�	� -DNOLQ� ������� LQ�DG�
MDFHQW�ZDWHUV� RII� 5RYLQM� �&URDWLD��� KDV� EHHQ� WR� GDWH� UH�
FRUGHG�RQO\�IHZ�WLPHV�LQ�WKH�$GULDWLF�6HD�DQG�LQ�ZDWHUV
RII�6SDLQ�

8S� WR� GDWH�� RQO\� RQH� QRQ�LQGLJHQRXV� VSHFLHV��%XU�
VDWHOOD� OHDFKL�� KDV� EHHQ� UHFRUGHG� LQ� 6ORYHQLDQ� FRDVWDO
ZDWHUV�� 6LQFH� DW� VRPH� VLWHV� WKH� GHQVLW\� RI� %�� OHDFKL
UHDFKHG� WKH� LPSUHVVLYH� QXPEHU� RI� ��� LQGLYLGXDOV� SHU
VTXDUH�PHWHU�� WKLV� VSHFLHV� VKRXOG� EH� FRQVLGHUHG� DV� DQ
HVWDEOLVKHG�RQH��7KLV� VSHFLHV�KDV�EHHQ�GRFXPHQWHG�DO�
UHDG\�E\�-DNOLQ�	�9LR��������DQG�HYHQWXDOO\�E\�'H�0LQ
	�9LR� �������������� ,W� LV� FRQVLGHUHG� WR�EH�D� OHVVHSVLDQ
PLJUDQW��RULJLQDWLQJ�IURP�WKH�,QGLDQ�2FHDQ�

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

:H�ZRXOG�OLNH�WR�H[SUHVV�RXU�JUDWLWXGH�WR�QXPHURXV
FROOHDJXHV�ZKR�SURYLGHG�XV�ZLWK�SKRWRJUDSKV�RU� LQIRU�
PDWLRQ� UHJDUGLQJ� VHD� VOXJV� LQ� 6ORYHQLDQ�FRDVWDO�ZDWHUV�
HVSHFLDOO\�7LKRPLU�0DNRYHF��'HMDQ�0DYULá��0HOLWD�%X�
EHN�DQG�5RPDQ�/XÊWULN��6SHFLDO� WKDQNV� JR� WR�7LOHQ�*H�
QRY�DQG� -DQNR�%RÌLá��ZKR�SURYLGHG�XV�ZLWK� VSHFLPHQV
RI� FHUWDLQ� VHD� VOXJ� VSHFLHV� GXULQJ� WKHLU�PDULQH� ELRORJ\
FRXUVH��KHOG�LQ�3LUDQ�LQ�-XQH�������7KDQNV�DOVR�WR�0LOMDQ
ÉLÊNR� IRU� WHFKQLFDO� VXSSRUW� DQG� WR�'U�%LOO� 5XGPDQ� DQG
'U�7RP�7XUN� IRU�KHOSLQJ�XV� LQ�GHWHUPLQDWLRQ�RI�FHUWDLQ
VHD�VOXJ�VSHFLHV��/DVW�EXW�QRW�OHDVW��ZH�ZRXOG�OLNH�WR�H[�
SUHVV�RXU�JUDWLWXGH�WR�WKH�WZR�DQRQ\PRXV�UHIHUHHV��ZKR
KDYH�UHYLVHG�WKH�PDQXVFULSW�



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

)KRNAJ?�)&-"'�AP�=H�!�,-&01%,�/�+ %�*,))20 0� *,))20 �!�$�01/,-,!�
�#/,*�0),3"+&�+� ,�01�)�4�1"/0� +,/1%"/+��!/&�1& 
��������

���

32/Ë,�=$É.5*$5-,��02//86&$��*$675232'$�23,67+2%5$1&+,$�
,=�6/29(16.(*$�2%5(Ë1(*$�025-$��6(9(51,�-$'5$1�

/RYUHQF�/,3(-��ÉLJD�'2%5$-&�	�%RUXW�0$95,Þ
0RUVND�ELRORÊND�SRVWDMD��1DFLRQDOQL�LQÊWLWXW�]D�E LRORJLMR��6,������3LUDQ��)RUQDáH�����6ORYHQLMD

(�PDLO��OLSHM#PEVV�RUJ

6RQMD�Ç$08
6,������/HQGDYD��.DMXKRYD����6ORYHQLMD

6DPR�$/$-%(*29,Þ
%,2&(1��6,������3LUDQ��.LGULáHYR�QDEUHÌMH����6ORYHQLMD

329=(7(.

$YWRUML�SRURßDMR�R� VH]QDPX�JROLK�SROÊHY� LQ� VRURGVWYD� L]� VNXSLQH�SROÊHY�]DÈNUJDUMHY�2SLVWKREUDQFKLD��NL�QDVH�
OMXMHMR�VORYHQVNL�GHO�-DGUDQVNHJD�PRUMD��=�UD]OLßQLPL�PHWRGDPL�VR�SRSLVDOL����YUVW��6H]QDP�YVHK�GRVOHM�XJRWRYOMHQLK
YUVW�QD�SRGODJL�SULßXMRßHJD�Y]RUßHYDQMD�LQ�GRVHGDM�REMDYOMHQLK�SUHJOHGRY�PDODNRIDYQH�SUHXßHYDQHJD�REPRßMD�ÈWHMH
QDMPDQM����YUVW�]D�VORYHQVNL�GHO�LQ�VNXSDM����YUVW�]D�FHORWQL�GHO�7UÊDÈNHJD�]DOLYD��0HG�XJRWRYOMHQLPL�YUVWDPL�MH�WXGL
WXMHURGQD�YUVWD�%XUVDWHOOD�OHDFKL��9HßLQD�YUVW� MH�ELOD�XJRWRYOMHQD�Y�QHNDM�SULPHULK� LQ� OH�]D�QHNDM�YUVW�YHOMD��GD�VR�Y
GDQHP�REPRßMX�SRJRVWH��*OHGH�QD�GHMVWYR��GD�VR�Y]RUßHYDOL�QD�PDQMÈHP�ÈWHYLOX�KDELWDWQLK�WLSRY��DYWRUML�SULßDNXMHMR�
GD�VH�ER�Y�SULKRGQRVWL�ÈWHYLOR�XJRWRYOMHQLK�YUVW�ÈH�SRYHßDOR�

.OMXÞQH�EHVHGH��SROÌL�]DÊNUJDUML��VH]QDP�YUVW��6ORYHQLMD��7UÌDÊNL�]DOLY��-DGUDQVNR�PRUMH

5()(5(1&(6

%DUOHWWD��*�� �������� *XLGH� SHU� LO� ULFRQRVFLPHQWR� GHOOH
VSHFLH� DQLPDOL� GHOOH� DFTXH� ODJXQDUL� H� FRVWLHUH� LWDOLDQH�
���*DVWHURSRGL�QXGL��3OHXUREUDQFKRPRUSKD��6DFRJORVVD�
$SK\VLRPRUSKD� H� 1XGLEUDQFKLD��� &RQVLJOLR� QD]LRQDOH
SHU�OH�ULFHUFKH��5RPD������S�
&DWWDQHR�9LHWWL�� 5��	�7�� (�� 7KRPSVRQ� ��������0HGLWHU�
UDQHDQ� 2SLVWKREUDQFK� 0ROOXVFV�� $� ]RRJHRJUDSKLF� DS�
SURDFK��%ROO��0DODFRO��������������������
'DVNRV�� $�� 	� $�� =HQHWRV� �������� $GGLWLRQV� WR� WKH
NQRZOHGJH�RI� DOLHQ�2SLVWKREUDQFKLD� RI�*UHHFH�� $TXDW�
,QYDVLRQV����������������
'H�0LQ��5��	�(��9LR���������0ROOXVFKL�FRQFKLIHUL�GHO�OL�
WRUDOH�VORYHQR��$QQDOHV��6HU��+LVW��1DW�����������������
'H�0LQ��5��	�(��9LR���������0ROOXVFKL�HVRWLFL�QHOO
$OWR
$GULDWLFR��$QQDOHV��6HU��+LVW��1DW���������������
-DNOLQ�� $�� 	� (�� 9LR� �������� %XUVDWHOOD� OHDFKLL� �*DVWUR�
SRGD��2SLVWKREUDQFKLD��LQ�WKH�$GULDWLF�6HD��-��0ROOXVFDQ
6WXG���������������

/LSHM�� /��� 0�� 2UODQGR�%RQDFD� 	� 0�� ÆLÇNR� �������
&RDVWDO�ILVK�GLYHUVLW\�LQ�WKUHH�PDULQH�SURWHFWHG�DUHDV�DQG
RQH� XQSURWHFWHG� DUHD� LQ� WKH� *XOI� RI� 7ULHVWH� �1RUWKHUQ
$GULDWLF���3�6�=�1�,��0DU��(FRO������������������
0DJQDQL�� &�� ��������&XPDQRWXV� EHDXPRQWL� IURP� ,WDO\�
6HD� 6OXJ� )RUXP�� $XVWUDOLDQ� 0XVHXP�� 6\GQH\�� �KWWS�
��ZZZ�VHDVOXJIRUXP�QHW�ILQG�FIP"LG ������
5XGPDQ��:�� %�� �����D���&XPDQRWXV� EHDXPRQWL� �(OLRW�
������� 6HD� 6OXJ� )RUXP�� $XVWUDOLDQ� 0XVHXP�� 6\GQH\�
�KWWS���ZZZ�VHDVOXJIRUXP�QHW�IDFWVKHHW�FIP"EDVH FXPD
EHDX�
5XGPDQ��:��%�� �����E���&RPPHQW�RQ�'RULG� IURP�6OR�
YHQLD� E\� 7RP� 7XUN�� 6HD� 6OXJ� )RUXP�� $XVWUDOLDQ� 0X�
VHXP��6\GQH\�� �KWWS���ZZZ�VHDVOXJIRUXP�QHW�ILQG�FIP"LG
 ������
5XGPDQ��:�� %�� �����F���&RPPHQW� RQ� )DFHOLQD� IXVFD"
IURP�,WDO\�E\�7RP�7XUN��6HD�6OXJ�)RUXP��$XVWUDOLDQ�0X�
VHXP��6\GQH\�� �KWWS���ZZZ�VHDVOXJIRUXP�QHW�ILQG�FIP"LG
 ������
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6FKPHNHO�� /�� 	� $�� 3RUWPDQQ� �������� 2SLVWKREUDQFKLD
GHV�0LWWHOPHHUHV��1XGLEUDQFKLD� XQG�6DFRJORVVD�� 6SULQ�
JHU�9HUODJ��%HUOLQ������S�
7KRPSVRQ��7��(��	�$�� -DNOLQ� ��������(DVWHUQ�0HGLWHUUD�
QHDQ� 2SLVWKREUDQFKLD�� (O\VLLGDH� �6DFRJORVVD�  � $VFR�
JORVVD���-��0ROOXVFDQ�6WXG�������������
7UDLQLWR�� (�� �������� 1XGLEUDQFKL� GHO� 0HGLWHUUDQHR�
*XLGD� DL� PROOXVFKL� RSLVWREUDQFKL�� (GL]LRQL� LO� &DVWHOOR�
���S�
7XUN��7�� ��������7KH�2SLVWREUDQFK�PROOXVNV� �&HSKDODV�
SLGHD�� 6DFFRJORVVD�� 1RWDVSLGHD�� $QDVSLGHD� DQG� 1XGL�
EUDQFKLD�� RI� WKH� $GULDWLF� 6HD� ZLWK� VSHFLDO� UHIHUHQFH� WR
6ORYHQLDQ� FRDVW�� $QQDOHV�� 6HU�� +LVW�� 1DW��� ������� ����
����

7XUN��7�������D���&XPDQRWXV�IURP�6ORYHQLD�>�@��6HD�6OXJ
)RUXP�� $XVWUDOLDQ� 0XVHXP�� 6\GQH\�� �KWWS���ZZZ�
VHDVOXJIRUXP�QHW�ILQG�FIP"LG ������
7XUN��7�������E���8QXVXDO�6HD�6OXJ�IURP�&DSH�0DGRQD
�3LUDQ�� 6ORYHQLD�� �� WKH� ILUVW� UHFRUG� RI�&XPDQRWXV� EHDX�
PRQWL� �(OLRW�� ������ LQ� WKH�0HGLWHUUDQHDQ� 6HD�� $QQDOHV�
6HU��+LVW��1DW��������������
7XUN��7�������F���)DFHOLQD�IXVFD"�IURP�,WDO\��6HD�6OXJ�)R�
UXP��$XVWUDOLDQ�0XVHXP��6\GQH\�� �KWWS���ZZZ�� VHDVOXJ�
IRUXP�QHW�ILQG�FIP"LG ������
9LR��(��	�5��'H�0LQ���������&RQWULEXWR�DOOD�FRQRVFHQ]D
GHL�PROOXVFKL�PDULQL�GHO�*ROIR�GL�7ULHVWH��$WWL�0XV��&LY�
6WRU��1DW���������������
9LR�� (�� 	� 5�� 'H� 0LQ� �������� ,� 0ROOXVFKL� GHO� /LWRUDOH
PDULQR� GL� &HUYHUD� �3DUHQ]R�� ,VWULD��� $QQDOHV�� 6HU�� +LVW�
1DW�����������������

3/$7(6�,�,,,��6RPH�RSLVWKREUDQFK�VSHFLHV��UHFRUGHG�LQ
WKH�6ORYHQLDQ�VHD�
7$%/(� ,�,,,�� 1HNDWHUL� SROËL� ]DÉNUJDUML�� XJRWRYOMHQL� Y
VORYHQVNHP�PRUMX�
3KRWRJUDSKV� FUHGLWV� �� $YWRUML� IRWRJUDILM�� %0� �� %RUXW
0DYULÞ��//���/RYUHQF�/LSHM��6$���6DPR�$ODMEHJRYLÜ��70
��7LKRPLU�0DNRYHF��È'���ÈLJD�'REUDMF�

3/$7(�,��7$%/$�,
)LJ����6O�����5XQFLQD�DGULDWLFD��%0�
)LJ����6O�����(O\VLD�WLPLGD��//�
)LJ����6O�����(O\VLD�YLULGLV��6$�
)LJ����6O�����(O\VLD�FI��JRUGDQDH��70�
)LJ����6O�����(UFRODQLD�FRHUXOHD��6$�
)LJ����6O�����%XUVDWHOOD�OHDFKLL��%0�
)LJ����6O�����7UDSDQLD�OLQHDWD��%0�
)LJ����6O�����2QFKLGRULV�QHDSROLWDQD��%0�

3/$7(�,,��7$%/$�,,
)LJ����6O�����'LVFRGRULV�URVL��70�
)LJ�����6O������*HLWRGRULV�SODQDWD��6$�
)LJ�����6O������-RUXQQD�WRPHQWRVD��70�
)LJ�����6O������5RVWDQJD�UXEUD��70�
)LJ�����6O������&KURPRGRULV�NURKQL��//�
)LJ�����6O������&KURPRGRULV�SXUSXUHD��Ê'�
)LJ�����6O������+\SVHORGRULV�RUVLQLL��70�
)LJ�����6O������'HQGURGRULV�OLPEDWD��6$�

3/$7(�,,,��7$%/$�,,,
)LJ�����6O������&XPDQRWXV�EHDXPRQWL��Ê'�
)LJ�����6O������(XEUDQFKXV�IDUUDQL��%0�
)LJ�����6O������'RQGLFH�EDQ\XOHQVLV��%0�
)LJ�����6O������)DFHOLQD�ERVWRQLHQVLV��70�
)LJ�����6O������)DFHOLQD�IXVFD��//�
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