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

���

2ULJLQDO�VFLHQWLILF�DUWLFOH �8'&������������������������
5HFHLYHG������������

),567�5(&25'�2)�&$5&+$5+,186�%5$&+<8586��*817+(5�������
�&+21'5,&+7+<(6��&$5&+$5+,1,'$(��)520�6$5',1,$1�:$7(56

�&(175$/�0(',7(55$1($1�

7L]LDQR�6725$,�	�/XFD�=,1=8/$
!+�MQ����)=>KN=PKNEK�@E�NE?AN?DA�A�OPQ@E�OQHH=�REP=�I=NEJ=
�&������� =CHE=NE�  �

�3E=�0=J� =NHK��KNNKIAK��
�&P=HU

"�I=EH!�PEVE=JKOPKN=E$@J=MQ=�EP

%HQHGHWWR�&5,672
&OPEPQPK�@E�0?EAJVA�+=PQN=HE�A��EKHKCE=�*=NEJ=
�&�������,H>E=� ,1

�3E=�3QH?=JK���
�&P=HU

%UHWW�+80$1
*=NEJA�0?EAJ?A�=J@�#EODANEAO� AJPNA
�- �����*QO?=P
�-�,���KT����
�0QHP=J=PA�KB�,I=J

$%675$&7

7KH�DXWKRUV�UHSRUW�RQ�WKH�ILUVW�UHFRUG�RI�&DUFKDUKLQXV�EUDFK\XUXV��*XQWKHU���������&KRQGULFKWK\HV��&DUFKDUKLQL�
GDH�� IURP� 6DUGLQLDQ� ZDWHUV� UHJLVWHUHG� LQ� WKH� 6DUGLQLDQ� /DUJH� (ODVPREUDQFK� 'DWDEDVH� �6�/�(�'���� $� IHPDOH� FDU�
FKDUKLQLG�VKDUN��PHDVXULQJ�����FP�WRWDO�OHQJWK��ZDV�FDXJKW�LQ�-XQH������LQ�D�WXQD�QHW�RII�6DQ�3LHWUR�,VODQG��VRXWK�
ZHVWHUQ�6DUGLQLD��,WDO\��0HGLWHUUDQHDQ�6HD���DQG�ZDV�ODWHU�LGHQWLILHG�DV�&��EUDFK\XUXV�IURP�SKRWRJUDSKV�EDVHG�RQ�LWV
GHQWLWLRQ�DQG�VRPH�PRUSKRORJLFDO�IHDWXUHV�

.H\�ZRUGV��&DUFKDUKLQXV�EUDFK\XUXV��GLVWULEXWLRQ��6DUGLQLDQ�/DUJH�(ODVPREUDQFK�'DWDEDVH��6�/�(�'���
0HGLWHUUDQHDQ�6HD

35,0$�6(*1$/$=,21(�',�&$5&+$5+,186�%5$&+<8586��*817+(5�������
�&+21'5,&+7+<(6��&$5&+$5+,1,'$(��3(5�/(�$&48(�'(//$�6$5'(*1$

�0(',7(55$1(2�&(175$/(�

6,17(6,

9LHQH� SUHVHQWDWD� OD� SULPD� VHJQDOD]LRQH� GL� &DUFKDUKLQXV� EUDFK\XUXV� �*XQWKHU�� ������ �&KRQGULFKWK\HV�� &DU�
FKDUKLQLGDH��SHU� OH�DFTXH�GHOOD�6DUGHJQD�� UHJLVWUDWD�QHO�6DUGLQLDQ�/DUJH�(ODVPREUDQFK�'DWDEDVH� �6�/�(�'����/D� VHJ�
QDOD]LRQH�o�UHODWLYD�DG�XQ�HVHPSODUH�IHPPLQD�GL�FDUFDULQLGH�GL�FP������GL�OXQJKH]]D�WRWDOH��FDWWXUDWR�QHO�JLXJQR�GHO
�����QHOOH� UHWL�GHOOD� WRQQDUD�GHOO¢,VROD�GL�6DQ�3LHWUR� �6DUGHJQD�VXG�RFFLGHQWDOH�� ,WDOLD��PHGLWHUUDQHR��H� LGHQWLILFDWR
VXFFHVVLYDPHQWH�FRPH�&��EUDFK\XUXV� VXOOD�EDVH�GL� IRWRJUDILH�HYLGHQ]LDQWL� OD�GHQWDWXUD�HG�DOFXQL�SDUDPHWUL�PRUIR�
PHWULFL�

3DUROH�FKLDYH��&DUFKDUKLQXV�EUDFK\XUXV��GLVWULEX]LRQH��6DUGLQLDQ�/DUJH�(ODVPREUDQFK�'DWDEDVH��6�/�(�'���
0HGLWHUUDQHR
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7KH� &RSSHU� 6KDUN� RU� %URQ]H�:KDOHU��&DUFKDUKLQXV
EUDFK\XUXV� �*XQWKHU�� ������� LV� ERWK� DQ� HSLSHODJLF� DQG
LQVXODU�VKDUN�VSHFLHV��RFFXUULQJ�SUHGRPLQDWHO\� LQ�ZDUP
WHPSHUDWH�DQG�VXEWURSLFDO�ZDWHUV�RI�DOO�RFHDQV��*DUULFN�
������ &RPSDJQR�� ����E�� &RPSDJQR� HW� DO��� ������� LQ�
FOXGLQJ�WKH�0HGLWHUUDQHDQ�6HD��6HUHQD���������7KH�SUHV�
HQFH� RI� WKLV� VSHFLHV� LQ� WKH� 0HGLWHUUDQHDQ� EDVLQ� ZDV
FRQILUPHG�LQ�������&LJDOD�)XOJRVL���������ZKLOH�LWV�SUHV�
HQFH�LQ�WKH�0HGLWHUUDQHDQ�KDG�EHHQ�VXVSHFWHG�VLQFH�WKH
��WK�FHQWXU\��*DUULFN��������2UVL�5HOLQL��������

5HFHQWO\�� WKH� GLVWULEXWLRQ� RI� &�� EUDFK\XUXV� LQ� WKH
0HGLWHUUDQHDQ�EDVLQ�KDV�EHHQ�GHILQHG�ZLWK�PRUH�SUHFL�
VLRQ��WKDQNV�WR�UHFRUGV�LQ�WKH�VFLHQWLILF�OLWHUDWXUH��%HVLGHV
WKH�KLVWRULFDO�UHFRUGV�FRQFHUQLQJ�VRPH�VSHFLPHQV�FRP�
LQJ� IURP� WKH� QRUWKZHVWHUQ� 0HGLWHUUDQHDQ� 6HD� �1LFH�
)UDQFH��� DQG� RQH� IURP� WKH� QRUWKHUQ� $GULDWLF� 6HD� �*DU�
ULFN���������WKHUH�DUH�PRUH�UHFHQW�UHFRUGV�IURP�3DOPD�GH
0DOORUFD� LQ� WKH� %DOHDULF� ,VODQGV� �0RUH\� 	� 0DVVXWL�
�������WKH�/LJXULDQ�6HD��9DFFKL�HW�DO����������WKH�VRXWK�
HUQ� 7\UUKHQLDQ� 6HD� �=DYD� HW� DO��� ������� WKH� 6LFLOLDQ
&KDQQHO� �&LJDOD� )XOJRVL�� ������� WKH� $OJHULDQ� FRDVW
�+HPLGD�HW�DO����������DQG�IURP�WKH�'RGHFDQHVH�,VODQGV
�)HUJXVVRQ��������

7KLV�QRWH� LV� WKH� WKLUW\�VHYHQWK� UHFRUG�RI�&��EUDFK\X�
UXV� IURP�WKH�0HGLWHUUDQHDQ�6HD� �=DYD�HW�DO����������EXW
WKH�YHU\�ILUVW� IURP�6DUGLQLDQ�ZDWHUV�UHFRUGHG�LQ�WKH�6DU�
GLQLDQ�/DUJH�(ODVPREUDQFK�'DWDEDVH� �6�/�(�'���� IXUWKHU�
LQJ�RXU�NQRZOHGJH�RQ�WKH�GLVWULEXWLRQ�RI� WKLV�VSHFLHV� LQ
WKH�0HGLWHUUDQHDQ�6HD��7KH�SULPH�REMHFWLYH�RI�WKLV�SURM�
HFW��ZKLFK�LV�FDUULHG�RXW�E\�WKH��'1$TX$���/DERUDWRULR
GL� ULFHUFKH� H� VWXGL� VXOOD� YLWD� PDULQD�� DQG� RWKHU� LQGH�
SHQGHQW� UHVHDUFKHUV� LV� WR� FROOHFW� KLVWRULFDO� DQG� UHFHQW
GDWD� RQ� HODVPREUDQFK� VSHFLHV� RFFXUULQJ� LQ� 6DUGLQLDQ
ZDWHUV�

0$7(5,$/6�$1'�0(7+2'6

,Q� WKH� DIWHUQRRQ� RI� -XQH��WK�� ������ D� IHPDOH� &DU�
FKDUKLQXV� EUDFK\XUXV� �)LJ�� ��� ZDV� IRXQG� WUDSSHG� LQ� D
FRPPHUFLDO�WXQD�QHW�LQ�WKH��7DFFKH�%LDQFKH��ORFDOLW\�LQ
WKH�FKDQQHO�EHWZHHQ�6DQ�3LHWUR�,VODQG�DQG�6DUGLQLD��OHVV
WKDQ����P�IURP�WKH�QRUWKHUQ�FRDVW�RI�6DQ�3LHWUR� ,VODQG
�DSSUR[����R��¤1���R��¤(���7KH�VKDUN�KDG�SUREDEO\�EHHQ
HQWDQJOHG�IRU�VRPH�GD\V�EHIRUH�EHLQJ�UHWULHYHG��DV�LW�DO�
UHDG\�EHJDQ�WR�GHFRPSRVH�

7KH�VKDUN�ZDV� LQLWLDOO\� LGHQWLILHG�E\� ORFDO� ILVKHUPHQ
DV� D� �JULJLRQH�� �ELJ� JUH\��� D� JHQHULF� QDPH� XVXDOO\
DGRSWHG� IRU�FDUFKDUKLQLG� VKDUNV��SDUWLFXODUO\�&DUFKDUKL�
QXV� SOXPEHXV� �1DUGR�� ������� WKH� PRVW� FRPPRQ� FDU�
FKDUKLQLG�LQ�6DUGLQLDQ�ZDWHUV��6WRUDL�HW�DO���������

7KH�LGHQWLILFDWLRQ�RI� WKLV�VSHFLPHQ�DV�&��EUDFK\XUXV
LV� EDVHG� RQ� VHYHUDO� PRUSKRORJLFDO� IHDWXUHV�� REVHUYHG
IURP�WKH�SKRWRJUDSKV�WDNHQ�RI� WKH�VKDUN��7KHVH�IHDWXUHV
PDWFK� WKH� GLDJQRVWLF� NH\V� �*DUULFN�� ������ &RPSDJQR�

����E���ZKLFK� DOORZ�GHILQLWHO\� GLVFULPLQDWH� DPRQJ� WKH
PRVW� WZR�VLPLODU�FDUFKDUKLQLG�VSHFLHV�&DUFKDUKLQXV�RE�
VFXUXV�DQG�&��SOXPEHXV��7DE������7KH�VSHFLPHQ�ZDV�UH�
FRUGHG� LQ� WKH� 6�/�(�'�� ZLWK� WKH� UHFRUG� FRGH� �����
&%�������&RQYHQWLRQDOO\��6�/�(�'��UHFRUGV�DUH�LGHQWLILHG
E\�D�FRGH�RI�HOHYHQ�DOSKDQXPHULF�FKDUDFWHUV��LQFOXGLQJ�
\HDU�RI� WKH�VLJQDOOLQJ�� ILUVW� OHWWHU�RI� WKH�JHQXV�QDPH�DQG
VSHFLHV� QDPH� RI� WKH� VSHFLPHQ�� SURJUHVVLYH� QXPEHU� RI
WKH�UHFRUG��DQG�D�VHSDUDWH�QXPEHU��IURP���WR����UHIHUULQJ
WR� RQH� RI� WKH� IRXU� DUHDV� LQWR� ZKLFK� 6DUGLQLDQ� ZDWHUV
KDYH�EHHQ�GLYLGHG��6WRUDL�HW�DO����������$OO�UHFRUGV�KDYH
EHHQ�LQVHUWHG�LQ�D�PXOWLSOH�NH\ZRUGV�GDWDEDVH� WKDW�ZLOO
EH� DYDLODEOH� RQ� WKH� ZHE� VLWH� KWWS�� ��ZZZ�GQDTXD�LW
WKURXJK�UHVWULFWHG�DFFHVV�JUDQWHG�E\�WKH�ZHEPDVWHU��7KH
VWRUHG�GDWD��SHULRGLFDOO\�XSGDWHG��ZLOO�EH�WKXV�DYDLODEOH
IRU�ERWK�VFLHQWLILF�DQG�SRSXODU�SXEOLFDWLRQV�

)LJ�� ���$GXOW� IHPDOH�&DUFKDUKLQXV� EUDFK\XUXV�� ���� FP
727�� FDXJKW� LQ� WXQD� QHW� RII� 6DQ� 3LHWUR� ,VODQG� �VRXWK�
ZHVWHUQ� 6DUGLQLD�� ,WDO\�� 0HGLWHUUDQHDQ� 6HD�� RQ� -XQH
��WK��������6�/�(�'��UHFRUG������&%�������
6O�� ��� 2GUDVOD� VDPLFD� YUVWH� &DUFKDUKLQXV� EUDFK\XUXV�
���� FP� 727�� XMHWD� Y� PUHËR� ]D� ORYOMHQMH� WXQRY� ���
MXQLMD� ����� Y� EOLËLQL� RWRND� 6DQ� 3LHWUR� �MXJR]DKRGQD
6DUGLQLMD�� 6UHGR]HPVNR� PRUMH�� �6�/�(�'�� �����&%
�������
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7DE�� ��� 0DWFKHV� RI� WKH� VSHFLPHQ� �����&%������ ZLWK� WKH� PDLQ� GLVFULPLQDWLRQ� GLDJQRVWLF� IHDWXUHV� DPRQJ� &�
EUDFK\XUXV��&��REVFXUXV�DQG�&��SOXPEHXV��&RPSDJQR������E��
7DE�����3ULPHUMDYH�SULPHUND������&%������]�JODYQLPL�GLDJQRVWLàQLPL�]QDàLOQRVWPL�YUVW�&��EUDFK\XUXV��&��REVFXUXV
LQ�&��SOXPEHXV��&RPSDJQR������E��

�����&%����� &��EUDFK\XUXV &��REVFXUXV &��SOXPEHXV

XSSHU
GHQWLWLRQ

QDUURZ��PHVLDO�HGJH
FXUYHG��GLVWLQFW
QRWFK�RQ�GLVWDO�HGJH

QDUURZ��EHQW�FXVSHG�
VHUUDWHG�ZLWKRXW�FXVS�
VOHWV�
FURZQ�IHHW�ZLWK�VOLJKWO\
FRDUVHU�VHUUDWLRQV�EXW
QR�FXVSVOHWV

HUHFW��EURDG��WULDQJXODU
VHPLREOLTXH�FXVSHG��VHU�
UDWHG�ZLWKRXW�FXVSVOHWV�
ORZ�HUHFW�WR�VOLJKWO\
REOLTXH�FXSV�WKDW
VPRRWKO\�PHUJH�LQWR�WKH
FURZQ�IHHW

VHPLHUHFW��EURDG��WULDQ�
JXODU�KLJK�FXVSHG��VHU�
UDWHG�ZLWKRXW�FXVSVOHWV�
VHPL�HUHFW�WR�VOLJKWO\
REOLTXH�FXSV�WKDW
VPRRWKO\�PHUJH�LQWR�WKH
FURZQ�IHHW

VQRXW�VKDSH URXQGHG��QDUURZO\
SRLQWHG

PRGHUDWHO\�ORQJ�
URXQGHG�RU�QDUURZO\
SRLQWHG

VKRUW�RU�PRGHUDWHO\�ORQJ�
EURDGO\�URXQGHG

VKRUW��EURDGO\�URXQGHG�RU
SDUDEROLF

LQWHUGRUVDO
ULGJH

QR�LQWHUGRUVDO�ULGJH
UHOLHYDEOH

QR�LQWHUGRUVDO�ULGJH ORZ�LQWHUGRUVDO�ULGJH QDUURZ�LQWHUGRUVDO�ULGJH

ILUVW
GRUVDO�ILQ

VPDOO��IDOFDWH�
RULJLQ�VOLJKWO\�DQWH�
ULRU�WR�SHFWRUDO�UHDU
WLS

VPDOO��IDOFDWH�ZLWK�VKRUW
UHDU�WLS��QR�FRQVSLFXRXV
PDUNLQJV�
SRLQWHG�RU�QDUURZO\
URXQGHG�DSH[�
RULJLQ�RYHU�RU�VOLJKWO\
DQWHULRU�WR�SHFWRUDO�UHDU
WLS

PRGHUDWH�VL]HG��VHPLIDO�
FDWH�ZLWK�VKRUW�UHDU�WLS�
QR�FRQVSLFXRXV�PDUNLQJV�
SRLQWHG�RU�QDUURZO\
URXQGHG�DSH[�
RULJLQ�RYHU�RU�VOLJKWO\
DQWHULRU�WR�SHFWRUDO�UHDU
WLS

YHU\�ODUJH��VHPLIDOFDWH�
QR�FRQVSLFXRXV�PDUN�
LQJV�
SRLQWHG�RU�QDUURZO\
URXQGHG�DSH[�
RULJLQ�RYHU�RU�VOLJKWO\
DQWHULRU�WR�SHFWRUDO�ILQ�LQ�
VHUWLRQ

5(68/76�$1'�',6&866,21

7KH� VSHFLPHQ� ZDV� ���� FP� RI� WRWDO� OHQJWK� DQG
ZHLJKHG�PRUH�WKDQ�����NJ��DQG�ZDV�GLVWLQJXLVKHG�IURP
WKH� WZR� PRVW� VLPLODU� FDUFKDUKLQLG� VSHFLHV� LQ� WKH� DUHD�
QDPHO\�&DUFKDUKLQXV�REVFXUXV��/HVXHXU��������DQG�&DU�
FKDUKLQXV� SOXPEHXV�� 7KH� XSSHU� GHQWLWLRQ� LQ� RXU� VSHFL�
PHQ�LV�UHODWLYHO\�QDUURZ��)LJ������DQG�QRW�DV�EURDG�DV�LQ
&�� REVFXUXV� RU� &�� SOXPEHXV�� 7KH� PHVLDO� HGJHV� RI� WKH
XSSHU� WHHWK� LQ� RXU� VSHFLPHQ� DUH� SURQRXQFHGO\� FXUYHG�
ZKHUHDV� WKH�PHVLDO�HGJHV�RI� WKH�XSSHU� WHHWK� LQ�ERWK�&�
REVFXUXV�DQG�&��SOXPEHXV�DUH�VWUDLJKW��RU�QHDUO\�VR��DQG
D� GLVWLQFW� QRWFK� LV� REVHUYHG� RQ� WKH� GLVWDO� HGJHV� RI� WKH
WHHWK� LQ�RXU� VSHFLPHQ��ZKHUHDV� WKLV� QRWFK� LV� LQGLVWLQFW�
RU�DEVHQW��LQ�WKH�GLVWDO�HGJHV�RI�WKH�XSSHU�WHHWK�RI�&��RE�
VFXUXV�DQG�&��SOXPEHXV�

7KH�VKDSH�RI� WKH�VQRXW� LQ�RXU�VSHFLPHQ� LV� ORQJ�DQG
QDUURZO\� SRLQWHG� �)LJ�� ���� DV� LQ�&DUFKDUKLQXV� EUDFK\X�
UXV��ZKHUHDV�WKH�VQRXWV�RI�&��REVFXUXV�DQG�&��SOXPEHXV
DUH� VKRUWHU� DQG�PRUH� EURDGO\� URXQGHG�� 7KH� VKDSH� DQG
VL]H�RI� WKH� ILUVW� GRUVDO� ILQV�RI�&��EUDFK\XUXV� DQG�&��RE�
VFXUXV�DUH�VLPLODU��KRZHYHU��&��SOXPEHXV�KDV�D�FKDUDF�
WHULVWLFDOO\� KLJK�� WULDQJXODU� ILUVW� GRUVDO� ILQ�� ZKLFK� LV� QRW
WKH� FDVH� LQ� RXU� VSHFLPHQ� �)LJ�� ���� 7KH� VKDUN� VSHFLPHQ
WKDW� ZH� DUH� UHSRUWLQJ� RQ� KDV� GHQWLWLRQ�� VQRXW�� DQG� ILQ
PRUSKRORJ\� WKDW� PDWFKHV� WKDW� RI� &�� EUDFK\XUXV�� 7KH
GHQWLWLRQ�DQG�VKDSH�RI� WKH� VQRXW�RI�RXU� VSHFLPHQ�GRHV

QRW� FRQIRUP� WR� WKH� GHVFULSWLRQV� RI� &�� REVFXUXV� RU� &�
SOXPEHXV��DQG�WKH�ILUVW�GRUVDO�ILQ�VKDSH�RI�RXU�VSHFLPHQ
LV�GLIIHUHQW�WR�WKH�RQH�REVHUYHG�LQ�&��SOXPEHXV��%DVV�HW
DO���������*DUULFN��������&RPSDJQR������E��������

)LJ�� ���'HWDLO� RI� WKH� XSSHU� MDZ� WHHWK� RI� WKH� VSHFLPHQ
LGHQWLILHG�DV�&��EUDFK\XUXV�
6O�����'HWDMO� ]RE�Y�]JRUQML� àHOMXVWL�SULPHUND�� LGHQWLILFL�
UDQHJD�NRW�&��EUDFK\XUXV�
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)LJ�����'HWDLO�RI�WKH�KHDG�RI�WKH�VSHFLPHQ�LGHQWLILHG�DV
&��EUDFK\XUXV��VKRZLQJ�LWV�PRXWK�DQG�VQRXW�
6O�����'HWDMO�JODYH��àHOMXVWL�LQ�JREFD��SULPHUND��LGHQWLIL�
FLUDQHJD�NRW�&��EUDFK\XUXV�

7KH� IROORZLQJ� PRUSKRPHWULF� PHDVXUHPHQWV� �7DE���
ZHUH�FROOHFWHG�DV�SHU�&RPSDJQR� �����D��E\� WKH� ILVKHU�
PHQ�FDWFKLQJ�WKH�VKDUN������FP�7RWDO�/HQJWK��727������
FP� ������� 727�� 3UHFDXGDO� /HQJWK� �35&��� ���� FP
������� 727�� 6QRXW�9HQW� /HQJWK� �69/��� ��� FP� ������
727��3UHRUELWDO�/HQJWK��32%���DQG����FP��������727�
)LUVW�'RUVDO�+HLJKW��'�+���'XH�WR�WKH�ORJLVWLF�GLIILFXOWLHV�
LW�ZDV�QRW�SRVVLEOH�WR�PDNH�REVHUYDWLRQV�RQ�WKH�VWRPDFK
FRQWHQWV��QRU�WKH�UHSURGXFWLYH�WUDFW��DQG�QR�ELRSV\�VDP�
SOHV�ZHUH�WDNHQ�

7DE�����6\QWKHVLV�RI� WKH�DYDLODEOH�PHDVXUHPHQWV�RI� WKH
VSHFLPHQ� �����&%������ FDXJKW� RII� 6DQ� 3LHWUR� ,VODQG
�VRXWKZHVWHUQ� 6DUGLQLD�� ,WDO\�� 0HGLWHUUDQHDQ� 6HD�� LQ
-XQH������
/HJHQG�� 727� �� WRWDO� OHQJWK�� 35&� �� SUHFDXGDO� OHQJWK�
69/���VQRXW�YHQW�OHQJWK��32%���SUHRUELWDO�OHQJWK��'�+
��ILUVW�GRUVDO�KHLJKW�
7DE�� ��� 6LQWH]D� UD]SRORËOMLYLK� GLPHQ]LM� SULPHUND
�����&%�������XMHWHJD�MXQLMD������Y�EOLËLQL�RWRND�6DQ
3LHWUR� �MXJR]DKRGQD� 6DUGLQLMD�� ,WDOLMD�� 6UHGR]HPVNR
PRUMH��
/HJHQGD��727���FHORWQD�L]WHJQMHQD�GROËLQD��35&���SUH�
GUHSQD�GROËLQD��69/���GROËLQD�RG�NRQLFH�JREFD�GR�WUH�
EXÉQH�SODYXWL��32%���GROËLQD�RG�NRQLFH�JREFD�GR�RàL�
'�+���YLÉLQD�SUYH�KUEWQH�SODYXWL�

727 35& 69/ 32% '�+

FP ��� ��� ��� �� ��
��727 ��� ���� ���� ���� ����

)LJ�� ��� 'HWDLO� RI� WKH� ILUVW� GRUVDO� ILQ� RI� WKH� VSHFLPHQ
LGHQWLILHG�DV�&��EUDFK\XUXV�
6O�����'HWDMO�SUYH�KUEWQH�SODYXWL�SULPHUND�� LGHQWLILFLUD�
QHJD�NRW�&��EUDFK\XUXV�

$FFRUGLQJ� WR� WKH� OLWHUDWXUH�DYDLODEOH� IRU�&��EUDFK\X�
UXV� �*DUULFN��������9DFFKL�HW� DO��� ������0RUH\�	�0DV�
VXWL��������=DYD�HW�DO���������� WKH�VSHFLPHQ�ZDV�SURED�
EO\�VH[XDOO\�PDWXUH��DV�VH[XDO�PDWXULW\�IRU�WKLV�VSHFLHV�LV
XVXDOO\� UHDFKHG� DW� DSSUR[LPDWHO\� �������� FP� 727
�&RPSDJQR�HW�DO���������6HUHQD��������DOWKRXJK�D�UHFHQW
UHFRUG� IURP� WKH� VRXWKHUQ� 7\UUKHQLDQ� 6HD� �=DYD� HW� DO��
������ UHSRUWV� RQ� D�PDWXUH�PDOH� VSHFLPHQ� DW� RQO\� ���
FP�727�

7KLV�UHFRUG�RI�&��EUDFK\XUXV� IURP�6DUGLQLD�FRQILUPV
D� JHRJUDSKLFDO� FRQWLQXXP� LQ� WKH� GLVWULEXWLRQ� RI� &�
EUDFK\XUXV� WKURXJKRXW� WKH�ZHVWHUQ�0HGLWHUUDQHDQ� 6HD�
&��EUDFK\XUXV�UDQJHV�IURP�WKH�%DOHDULF�,VODQGV�WR�WKH�$O�
JHULDQ�FRDVW�LQ�WKH�0HGLWHUUDQHDQ�6HD��,Q�RXU�RSLQLRQ��D
UHSURGXFWLYHO\�YLDEOH�SRSXODWLRQ�RI�&��EUDFK\XUXV�H[LVWV
LQ�WKH�0HGLWHUUDQHDQ�6HD�

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

7KH�DXWKRUV�ZLVK�WR�WKDQN�6LPRQH�5HSHWWR�DQG�*LX�
OLDQR� *UHFR� �&DUORIRUWH�� 6DQ� 3LHWUR� ,VODQG�� IRU� WKHLU
JUHDWO\�YDOXHG�FRRSHUDWLRQ�
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7L]LDQR�6725$,�	�/XFD�=,1=8/$
!+�MQ����)=>KN=PKNEK�@E�NE?AN?DA�A�OPQ@E�OQHH=�REP=�I=NEJ=
�&������� =CHE=NE�  �

�3E=�0=J� =NHK��KNNKIAK��
�&P=HU

"�I=EH!�PEVE=JKOPKN=E$@J=MQ=�EP

%HQHGHWWR�&5,672
&OPEPQPK�@E�0?EAJVA�+=PQN=HE�A��EKHKCE=�*=NEJ=
�&�������,H>E=� ,1

�3E=�3QH?=JK���
�&P=HU

%UHWW�+80$1
*=NEJA�0?EAJ?A�=J@�#EODANEAO� AJPNA
�- �����*QO?=P
�-�,���KT����
�0QHP=J=PA�KB�,I=J

329=(7(.

$YWRUML�SULßXMRßHJD�ßODQND�SRURßDMR�R�SUYHP�SRMDYOMDQMX�YUVWH�&DUFKDUKLQXV�EUDFK\XUXV��*XQWKHU���������&KRQ�
GULFKWK\HV��&DUFKDUKLQLGDH��Y�YRGDK�6DUGLQLMH��LQ�VLFHU�QD�RVQRYL�]DSLVD�Y�6DUGLQVNL�ED]L�SRGDWNRY�]D�YHOLNH�PRUVNH
SVH�LQ�VNDWH��6�/�(�'����-XQLMD������VH�MH�Y�PUHÊR�]D�ORYOMHQMH�WXQRY��SRVWDYOMHQR�Y�EOLÊLQL�RWRND�6DQ�3LHWUR��MXJR]D�
KRGQD�6DUGLQLMD��6UHGR]HPVNR�PRUMH���XMHOD�VDPLFD�SUDYHJD�PRUVNHJD�SVD��NL�MH�ELOD�QD�RVQRYL�IRWRJUDILM�QMHQHJD�]R�
ERYMD�LQ�QHNDWHULK�PRUIRORÈNLK�]QDßLOQRVWL�SR]QHMH�LGHQWLILFLUDQD�NRW�&��EUDFK\XUXV�

.OMXÞQH�EHVHGH��&DUFKDUKLQXV�EUDFK\XUXV��UD]ÊLUMHQRVW��6DUGLQVND�ED]D�SRGDWNRY�]D�YHOLNH�PRUVNH�SVH�LQ�VNDWH
�6�/�(�'����6UHGR]HPVNR�PRUMH

5()(5(1&(6

%DVV�� $�� -��� -�� '�� '¡$XEUH\� 	� 1�� .LVWQDVDPL� �������
6KDUNV�RI�WKH�(DVW�&RDVW�RI�6RXWKHUQ�$IULFD��,��7KH�*HQXV
&DUFKDUKLQXV� �&DUFKDUKLQLGDH��� ,QYHVW�� 5HS�� RFHDQRJU�
5HV��,QVW�������������
&LJDOD� )XOJRVL�� )�� �������� &RQILUPDWLRQ� RI� SUHVHQFH� RI
&DUFKDUKLQXV�EUDFK\XUXV� �*XQWKHU�� ������ �3LVFHV�� 6HOD�
FKLL�� &DUFKDUKLQLGDH�� LQ� WKH� 0HGLWHUUDQHDQ�� 'RULDQD�
������������
&RPSDJQR�� /�� -�� 9�� �����D��� )$2� 6SHFLHV� &DWDORJXH�
9RO�� ��� 6KDUNV� RI� WKH� :RUOG�� $Q� DQQRWDWHG� DQG� LOOXV�
WUDWHG�FDWDORJXH�RI�VKDUN�VSHFLHV�NQRZQ�WR�GDWH��3DUW���
+H[DQFKLIRUPHV�WR�/DPQLIRUPHV��)$2�)LVK��6\QRS������
�����SS��������
&RPSDJQR�� /�� -�� 9�� �����E��� )$2� 6SHFLHV� &DWDORJXH�
9RO�����6KDUNV�RI�WKH�:RUOG��$Q�DQQRWDWHG�DQG�LOOXVWUDWHG
FDWDORJXH� RI� VKDUN� VSHFLHV� NQRZQ� WR� GDWH�� 3DUW� ��� &DU�
FKDUKLQLIRUPHV��)$2�)LVK��6\QRS������������SS����������
&RPSDJQR�� /�� -�� 9�� �������� 6KDUNV� RI� WKH� 2UGHU� &DU�
FKDUKLQLIRUPHV�� 7KH� %ODFNEXUQ� 3UHVV�� &DOGZHOO�� 1HZ
-HUVH\��[LL�������S�

&RPSDJQR�� /�� -�� 9���0��'DQGR�	� 6�� )RZOHU� �������� $
)LHOG�*XLGH� WR� WKH�6KDUNV�RI� WKH�:RUOG��+DUSHU�&ROOLQV
3XEOLVKHU�/OG���/RQGRQ������S�
)HUJXVVRQ�� ,�� .�� �������� &KHFN�OLVW� RI� VKDUNV� VSHFLHV
IUHTXHQWLQJ�WKH�0HGLWHUUDQHDQ�6HD��,Q��)RZOHU��6��/��	�5�
&��(DUOO��HGV����3URF��(XURSHDQ�6KDUN�DQG�5D\�:RUNVKRS�
)HE�� ������ 3HWHUERURXJK� �(QJODQG��� -RLQW� 1DWXUH� DQG
&RQVHUYDQF\�&RXQFLO��-1&&���SS��������
*DUULFN��-��$��)����������6KDUNV�RI�WKH�*HQXV�&DUFKDUKL�
QXV��12$$�7HFK��5HS��10)6�&LUF������������S�
+HPLGD��)���5��6HULGML��1��/DELGL��-��6DFLGL�	�&��&DSDSm
��������5HFRUGV�RI�&DUFKDUKLQXV� VSS�� �&KRQGU\FKWK\HV�
&DUFKDUKLQLGDH�� IURP� RII� WKH� $OJHULDQ� FRDVW� �6RXWKHUQ
0HGLWHUUDQHDQ���$FWD�$GULDW����������������
0RUH\��*��	�(��3��0DVVXWL���������5HFRUG�RI�WKH�&RSSHU
6KDUN�&DUFKDUKLQXV�EUDFK\XUXV� IURP�WKH�%DOHDULF�,VODQG
�:HVWHUQ�0HGLWHUUDQHDQ���&\ELXP���������������
2UVL� 5HOLQL�� /�� �������� &DUFKDUKLQXV� EUDFK\XUXV� �*XQ�
WKHU�� ������ QHO� 0XVHR� GHOO¤,VWLWXWR� GL� =RRORJLD
GHOO¤8QLYHUVLWj� GL� *HQRYD�� %ROO�� 0XV�� ,VW�� %LRO�� 8QLY�
*HQRYD���������������
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6HUHQD��)����������)LHOG�LGHQWLILFDWLRQ�JXLGH�WR�WKH�VKDUNV
DQG� UD\V� RI� WKH� 0HGLWHUUDQHDQ� DQG� %ODFN� 6HDV�� )$2
6SHFLHV� ,GHQWLILFDWLRQ�*XLGH� IRU�)LVKHU\�3XUSRVHV��)$2�
5RPH�����S�
6WRUDL��7���%��&ULVWR��0��=XIID��/��=LQ]XOD��$��)ORULV�	�7�
$�� &DPSDQLOH� �������� 7KH� 6DUGLQLDQ� /DUJH� (ODVPR�
EUDQFK�'DWDEDVH��&\ELXP��������6XSSO�����������

9DFFKL��0���)��6HUHQD�	�9��%LDJL���������&DWWXUD�GL�&DU�
FKDUKLQXV� EUDFK\XUXV� �*XQWKHU�� ������ QHO�0DU� 7LUUHQR
VHWWHQWULRQDOH��%LRO��0DU��0HGLW�����������������
=DYD��%���9��)HUUDQWHOOR�� )��&DVWLJOLRQH�	� )�� )LRUHQWLQR
�������� )LUVW� UHFRUG� RI� WKH� &RSSHU� 6KDUN� &DUFKDUKLQXV
EUDFK\XUXV��*XQWKHU��������LQ�WKH�7\UUKHQLDQ�6HD��%LRO�
0DU��0HGLW������������������


