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7KH�DXWKRUV� UHSRUW�KHUHZLWK�RQ� WKH� ILUVW�0HGLWHUUDQHDQ�UHFRUG�RI� WKH�SLJH\H�RU� -DYD�VKDUN��&DUFKDUKLQXV�DPER�
LQHQVLV��0~OOHU�	�+HQOH���������7KH�VSHFLPHQ��HVWLPDWHG�WR�EH�DERXW���P�ORQJ��ZDV�FDSWXUHG�E\�D�FRPPHUFLDO�ILVK�
HUPDQ�LQ�VXPPHU�������RII�&URWRQH��,WDO\��LQ�WKH�1RUWK�:HVW�,RQLDQ�6HD��&HQWUDO�0HGLWHUUDQHDQ���$�GHVFULSWLRQ�DQG
PRUSKRPHWULF�PHDVXUHPHQWV�RI�LWV�MDZV�DUH�JLYHQ��7KLV�UHFRUG�EULQJV�WKH�QXPEHU�RI�VKDUN�VSHFLHV�VR�IDU�UHFRUGHG�LQ
WKH�0HGLWHUUDQHDQ�6HD�WR����

.H\�ZRUGV��SLJH\H�VKDUN��-DYD�VKDUN��&DUFKDUKLQXV�DPERLQHQVLV��,WDO\��0HGLWHUUDQHDQ�6HD��,RQLDQ�6HD
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9LHQH�ULSRUWDWD�OD�SULPD�FDWWXUD�LQ�DFTXH�0HGLWHUUDQHH�GL�VTXDOR�RFFKLR�GL�SRUFR�R�VTXDOR�GL�*LDYD��&DUFKDUKL�
QXV�DPERLQHQVLV��0~OOHU�	�+HQOH���������/
HVHPSODUH��GL�OXQJKH]]D�VWLPDWD�LQWRUQR�D���P��o�VWDWR�SHVFDWR�GXUDQWH
RSHUD]LRQL� GL� SHVFD� FRPPHUFLDOH� QHOO
HVWDWH� ������ DO� ODUJR� GL� &URWRQH�� ,WDOLD�� QHO� 0DUH� ,RQLR� 1RUG�2FFLGHQWDOH
�0HGLWHUUDQHR�&HQWUDOH���9HQJRQR�SUHVHQWDWH�GHVFUL]LRQH�H�PLVXUH�PRUIRPHWULFKH�GHOOH�PDVFHOOH��4XHVWR�FDVR�SRUWD
D����LO�QXPHUR�GHOOH�VSHFLH�GL�VTXDOL�UHJLVWUDWH�VLQR�DG�RJJL�QHO�0DUH�0HGLWHUUDQHR�

3DUROH�FKLDYH��VTXDOR�GDOO
RFFKLR�GL�SRUFR��VTXDOR�GL�*LDYD��&DUFKDUKLQXV�DPERLQHQVLV��,WDOLD��0DUH�0HGLWHUUDQHR�
0DU�,RQLR
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7R�GDWH�����VKDUN�VSHFLHV�KDYH�EHHQ�UHFRUGHG�LQ�WKH
0HGLWHUUDQHDQ� 6HD��2I� WKHVH� ��� VSHFLHV�� WKH� IROORZLQJ
��� DUH� UHTXLHP� VKDUNV� EHORQJLQJ� WR� WKH� JHQXV� &DU�
FKDUKLQXV� %ODLQYLOOH�� ������ VWUDLW� VKDUN�� &DUFKDUKLQXV
DFDUHQDWXV� 0RUHQR� 	� +R\RV�� ������ ELJQRVH� VKDUN�� &�
DOWLPXV� �6SULQJHU�� ������� FRSSHU� VKDUN�� &�� EUDFK\XUXV
�*�QWKHU���������VSLQQHU�VKDUN��&��EUHYLSLQQD��0�OOHU�	
+HQOH���������VLON\�VKDUN��&�� IDOFLIRUPLV� �%LEURQ��������
EODFNWLS� VKDUN��&�� OLPEDWXV� �9DOHQFLHQQHV�� ������� RFH�
DQLF�ZKLWHWLS�VKDUN��&��ORQJLPDQXV� �3RH\���������EODFN�
WLS� UHHI� VKDUN�� &�� PHODQRSWHUXV� �4XR\� 	� *DLPDUG�
�������GXVN\�VKDUN��&��REVFXUXV��/H�6XHXU���������VDQG�
EDU� VKDUN��&�� SOXPEHXV� �1DUGR�� ������� QLJKW� VKDUN��&�
VLJQDWXV� �3RH\�� ������ �/R� %LDQFR�� ������ 7RUWRQHVH�
������ ������ ������ %LJHORZ� 	� 6FKURHGHU�� ������ %HQ�
7XYLD��������������*HRUJH�HW�DO���������&DSDSp�������
������0RXQHLPQH��������&DSDSp�HW�DO���������&DGHQDW
	� %ODFKH�� ������ *DUULFN�� ������ &LJDOD� )XOJRVL�� �����
0RUHQR� 	� +R\RV�� ����D�� ����E�� &RPSDJQR�� �����
0XQaR]�&KDSXOL�� ������ %DXFKRW�� ������ 0RUHQR�� �����
������ 3DVWRUH� 	� 3UDWR�� ������ *RODQL�� ������ 9DFFKL� HW
DO���������.RYDáLß��������2UVL�5HOLQL��������)HUJXVVRQ�	
&RPSDJQR�� ������ /LSHM� HW� DO��� ������ ������ %DUUXOO� 	
0DWH�� ������ +HPLGD� HW� DO��� ������ /LSHM� HW� DO��� �����
0RUH\� 	� 0DVVXWWt�� ������ 'H� 0DGGDOHQD� 	� %lQVFK�
�������:H�UHSRUW�KHUH�RQ�WKH�ILUVW�0HGLWHUUDQHDQ�UHFRUG
RI�DQRWKHU�VSHFLHV�RI�WKH�JHQXV�&DUFKDUKLQXV��WKH�SLJH\H
VKDUN� RU� -DYD� VKDUN�� &�� DPERLQHQVLV� �0�OOHU� 	� +HQOH�
������

0$7(5,$/�$1'�0(7+2'6

,Q�VXPPHU�������D�ODUJH�UHTXLHP�VKDUN�ZDV�FDSWXUHG
DV� E\�FDWFK� GXULQJ� FRPPHUFLDO� ILVKHU\� RSHUDWLRQV�� RII
&URWRQH��,WDO\�������
�

�1������
�

�(���LQ�WKH�1RUWK�:HVW
,RQLDQ�6HD��&HQWUDO�0HGLWHUUDQHDQ�6HD���7KH�WRWDO�OHQJWK
RI�WKH�VSHFLPHQ�ZDV�QRW�DFFXUDWHO\�PHDVXUHG��EXW�LW�ZDV
HVWLPDWHG�WR�EH�DERXW���P�ORQJ��$QDO\VLV�RI�LWV�VWRPDFK
FRQWHQW�ZDV�QRW�SHUIRUPHG�� ,WV� MDZV�ZHUH�SUHVHUYHG�E\
WKH�ILVKHUPDQ�WKDW�FDXJKW�LW�DQG�ODWHU�DFTXLUHG�E\�RQH�RI
WKH�DXWKRUV�

7KH� MDZV� RI� WKH� UHTXLHP� VKDUN�ZHUH� H[DPLQHG� DQG
WKH� VSHFLHV� ZDV� LGHQWLILHG� RQ� WKH� EDVLV� RI� &DGHQDW� 	
%ODFKH���������&RPSDJQR���������/DVW�	�6WHYHQV��������
+HLP���������ÉDQGD�	�'H�0DGGDOHQD���������$GGLWLRQDO
FRQILUPDWLRQ� RI� WKH� SURSHU� VSHFLHV� LGHQWLILFDWLRQ� KDV
EHHQ� NLQGO\� SURYLGHG�E\�'U��*HUHP\�&OLII� DQG�'U�� %LOO
+HLP� WKURXJK�H[DPLQDWLRQ�RI� WKH�VKDUN� MDZ�FROOHFWLRQV
DW�WKHLU�GLVSRVDO�

0RUSKRPHWULF�PHDVXUHPHQWV�ZHUH�PDGH�RI�WKH�MDZV
DQG�WHHWK�IROORZLQJ�PHWKRGV�RI�0ROOHW�HW�DO���������DQG
&RPSDJQR��������

5(68/76�$1'�',6&866,21

7KH� VSHFLPHQ� ZDV� LGHQWLILHG� DV� &�� DPERLQHQVLV
EDVHG� RQ� WKH� VHW� RI� MDZV� �)LJ�� ���� 7KH� XSSHU� WHHWK� DUH
ODUJH�� EURDG�� WULDQJXODU� DQG� VWURQJO\� VHUUDWHG�� ZLWK� QR
FXVSOHWV��7KH�ORZHU�WHHWK�DUH�ODUJH��EURDG��WULDQJXODU�DQG
VHUUDWHG��ZLWK�QR�FXVSOHWV��7KHUH�DUH�ILYH�URZV�RI�WHHWK�LQ
HDFK�MDZ��7KH�WHHWK�H[KLELW�WKH�W\SLFDO�VKDSH�RI�UHTXLHP
VKDUNV��EXW� WKH� ORZHU�ZLGH�� FRQVSLFXRVO\� VHUUDWHG� WHHWK
LPPHGLDWHO\� SHUPLW� WKH� FRQFOXVLRQ� WKDW� WKH� VSHFLHV� LV
QRW� RQH� RI� WKRVH� SUHYLRXVO\� UHFRUGHG� LQ� WKH�0HGLWHUUD�
QHDQ�� 7KH� WHHWK� DUH� YHU\� VLPLODU� WR� WKRVH� RI� WKH� EXOO
VKDUN��&��OHXFDV��9DOHQFLHQQHV���������KRZHYHU��&��OHX�
FDV� KDV� ODUJHU� XSSHU� WHHWK� DQG� PRUH� HORQJDWHG� ORZHU
WHHWK��ZKLOH�&��DPERLQHQVLV�ORZHU� WHHWK�DUH�PRUH� WULDQ�
JXODU�� 7RRWK� FRXQW� LQ� WKH� SLJH\H� VKDUN� FDXJKW� LQ� WKH
,RQLDQ�6HD�LV����������������������������WKDW�LV�WKH�W\SLFDO
GHQWDO�IRUPXOD�RI�&��DPERLQHQVLV� �ZLWK�YDULDELOLW\����WR
�������� WR���� ����� WR��������� WR����RPLWWLQJ� WKH� VPDOO
V\PSK\VHDO� WHHWK�� �&RPSDJQR��������5DQGDOO��������%�
+HLP�� SHUV�� FRPP���� 0HDVXUHPHQWV� RI� WKH� MDZV� RI� WKH
SLJH\H�VKDUN�DUH�SUHVHQWHG�LQ�7DEOH���

7KLV� FDSWXUH�RI�&��DPERLQHQVLV� LV� WKH� ILUVW� UHFRUG�RI
LWV�RFFXUUHQFH�LQ�WKH�0HGLWHUUDQHDQ�6HD��7KH�JHRJUDSKL�
FDO� GLVWULEXWLRQ� RI�&�� DPERLQHQVLV� LV� DV� IROORZV�� LQ� WKH
(DVWHUQ�$WODQWLF� LW� KDV�EHHQ� UHFRUGHG� LQ�1LJHULD�� LQ� WKH
,QGR�:HVW�3DFLILF�LW� LQFOXGHV�6RXWK�$IULFD��0DGDJDVFDU�
*XOI�RI�$GHQ��3DNLVWDQ��6UL�/DQND��,QGRQHVLD�DQG�$XVWUD�
OLD� �&RPSDJQR���������+RZHYHU�� WKLV� VKDUN� LV� SUREDEO\
PRUH� FRPPRQ� WKURXJKRXW� WKH�ZRUOG
V� RFHDQV� WKDQ� WKH

)LJ�����-DZV�RI�D�SLJH\H�VKDUN��&DUFKDUKLQXV�DPERLQHQ�
VLV��0�OOHU�	�+HQOH���������FDXJKW�LQ�VXPPHU������RII
&URWRQH�� ,WDO\�� 1RUWK�:HVW� ,RQLDQ� 6HD� �&HQWUDO� 0HGL�
WHUUDQHDQ� 6HD��� �D�� FRPSOHWH� VHW� RI� MDZV�� �E�� V\PSK\�
VHDO�� ILUVW� DQG� VHFRQG� XSSHU� WHHWK�� �F�� VHFRQG� WR� VL[WK
ORZHU�WHHWK�� �G��VL[WK�DQG�VHYHQWK�XSSHU�WHHWK�� �3KRWR�
$��'H�0DGGDOHQD�
6O�� ��� ßHOMXVWL� MDYDQVNHJD� PRUVNHJD� SVD� &DUFKDUKLQXV
DPERLQHQVLV� �0�OOHU� 	� +HQOH�� ������� XMHWHJD� SROHWL
����� Y� VHYHUR]DKRGQHP� -RQVNHP� PRUMX� Y� EOLËLQL� ND�
ODEULMVNHJD� PHVWD� &URWRQH�� �D�� FHORWQD� àHOMXVW�� �E�
]UDÉàHQD� SUYL� LQ� GUXJL� JRUQML� ]RE�� �F�� GUXJL� GR� ÉHVWL
VSRGQML�]REMH���G��ÉHVWL�LQ�VHGPL�JRUQML�]RE���)RWR��$��'H
0DGGDOHQD�



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

$OHVVDQGUR�'(�0$''$/(1$�	�*LDQIUDQFR�'(//$�529(5(��),567�5(&25'�2)�7+(�3,*(<(�6+$5.��&$5&+$5+,186�$0%2,1(16,6�����������

���

7DE�� ��� 0HDVXUHPHQWV� RI� WKH� MDZV� RI� D� SLJH\H� VKDUN�
&DUFKDUKLQXV� DPERLQHQVLV� �0�OOHU� 	� +HQOH�� ������
FDXJKW�RII�&URWRQH��,WDO\��1RUWK�:HVW�,RQLDQ�6HD��&HQ�
WUDO�0HGLWHUUDQHDQ�6HD��
7DE�� ��� 'LPHQ]LMH� àHOMXVWL� MDYDQVNHJD� PRUVNHJD� SVD
&DUFKDUKLQXV�DPERLQHQVLV��0�OOHU�	�+HQOH���������XMH�
WHJD�Y�VHYHUR]DKRGQHP�-RQVNHP�PRUMH�QHGDOHà�RG�LWD�
OLMDQVNHJD�REDOQHJD�PHVWD�&URWRQH� �VUHGQMH�6UHGR]HP�
VNR�PRUMH��

3DUDPHWHU $EEUHYLD�
WLRQ

0HDVXUHV�PP�

GULHG�XSSHU�MDZ�SHULPHWHU '8-3 ���
GULHG�ORZHU�MDZ�SHULPHWHU '/-3 ���
PRXWK�ZLGWK 02: ���
HQDPHO�OHQJWK�RI�WKH�VHF�
RQG�XSSHU�WRRWK

8$�(� ��

HQDPHO�OHQJWK�RI�WKH�VHF�
RQG�ORZHU�WRRWK

/$�(� ����

IHZ� UHFRUGHG� FDWFKHV� ZRXOG� LQGLFDWH�� 0DQ\� DXWKRUV
KDYH� FRQIXVHG� WKLV� VSHFLHV� ZLWK�&�� OHXFDV�� ERWK� EHLQJ
KHDY\�ERGLHG�� VKRUW�VQRXWHG� VKDUNV� ZLWK� VLPLODU� PRU�
SKRORJ\��FRORXUDWLRQ�DQG�GHQWLWLRQ��5DQGDOO���������7KH

UHFHQW� KLVWRU\� RI� WKH�0HGLWHUUDQHDQ� 6HD�� LWV� WURSLFDOLVD�
WLRQ��WKH�FKDQJH�IURP�D�ZDUP�WHPSHUDWH�WR�D�WURSLFDO�UH�
JLPH�FRQQHFWHG�WR�JOREDO�ZDUPLQJ�ZH�DUH�FXUUHQWO\�H[�
SHULHQFLQJ��KDV�VHHQ�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�QXPEHU
RI� WURSLFDO� VSHFLHV�� 7KH� RSHQLQJ� RI� WKH� 6XH]� &DQDO� LQ
����� KDV� SURYLGHG� D� PHDQV� RI� LQJUHVVLRQ� IRU� 5HG� 6HD
DQG�,QGR�3DFLILF�VKDUNV��&��DPERLQHQVLV�PXVW�EH�FRQVLG�
HUHG�D�OHVVHSVLDQ�PLJUDQW�

7KLV� UHFRUG� EULQJV� WKH� QXPEHU� RI� VKDUN� VSHFLHV� UH�
FRUGHG�VR�IDU� LQ�WKH�0HGLWHUUDQHDQ�6HD�WR�����WKH�QXP�
EHU�RI�VSHFLHV�RI� WKH�JHQXV�&DUFKDUKLQXV� IUHTXHQWLQJ�DW
OHDVW�RFFDVLRQDOO\�WKHVH�ZDWHUV�WR�����DQG�WKH�QXPEHU�RI
VKDUN�VSHFLHV�UHFRUGHG�LQ�,WDOLDQ�ZDWHUV�WR����

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

9HU\� VSHFLDO� WKDQNV� WR� DOO� WKH� SHRSOH� ZKR� RIIHUHG
WKHLU�KHOS�LQ�FROOHFWLQJ�GDWD�DQG�JHQHUDO�LQIRUPDWLRQ�IRU
WKLV�ZRUN��ILVKHUPHQ�RI�&URWRQH��%LOO�+HLP�DQG�*HUHP\
&OLII�� 6SHFLDO� WKDQNV� WR�$OH[�%DUURQ��ZKR� NLQGO\� HGLWHG
WKH�(QJOLVK�WH[W�RI�WKLV�ZRUN��:H�DOVR�WKDQN�WKH�UHIHUHHV
IRU�WKHLU�KHOSIXO�FRPPHQWV��3DUWLFXODU� WKDQNV�IURP�$OHV�
VDQGUR�'H�0DGGDOHQD�JR� WR�KLV�ZLIH�$OHVVDQGUD�DQG� WR
KLV�VRQ�$QWRQLR�

359,�32'$7(.�2�32-$9/-$1-8�-$9$16.(*$�0256.(*$�36$�&$5&+$5+,186
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(�PDLO�DGGUHVV��D�GHPDGGDOHQD#WLVFDOL�LW
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$YWRUMD�SULßXMRßHJD�SULVSHYND�SRURßDWD�R�SUYHP�SRMDYOMDQMX�MDYDQVNHJD�PRUVNHJD�SVD�&DUFKDUKLQXV�DPERLQHQVLV
�0~OOHU� 	� +HQOH�� ������ Y� 6UHGR]HPVNHP�PRUMX�� 3ULEOLÊQR� ��P� GROJHJD� SVD� MH� SROHWL� ����� XMHO� SRNOLFQL� ULELß� Y
VHYHUR]DKRGQHP�-RQVNHP�PRUMX�QHGDOHß�RG�NDODEULMVNHJD�REDOQHJD�PHVWD�&URWRQH��$YWRUMD�SRGDMDWD�RSLV�LQ�GLPHQ�
]LMH�ßHOMXVWL�XMHWHJD�SULPHUND��6�WHP�SRGDWNRP�VH�MH�ÈWHYLOR�YUVW�PRUVNLK�SVRY��GRVOHM�XMHWLK�Y�6UHGR]HPVNHP�PRUMX�
SRY]SHOR�QD����

.OMXÞQH�EHVHGH��MDYDQVNL�PRUVNL�SHV��&DUFKDUKLQXV�DPERLQHQVLV��,WDOLMD��6UHGR]HPVNR�PRUMH��-RQVNR�PRUMH

5()(5(1&(6

%DUUXOO��-��	�,��0DWH���������7LEXURQHV�GHO�0HGLWHUUiQHR�
/OLEUHULD�(O�6HW�FLqQFLHV��$UHQ\V�GH�0DU������SS�
%DXFKRW�� 0�� /�� �������� 5HTXLQV�� ,Q�� )LVFKHU�� :��� 0�
6FKQHLGHU�	�0��/�%DXFKRW� �HGV����)LFKHV�)$2�G
LGHQWLIL�
FDWLRQ�GHV�HVSqFHV�SRXU� OHV�EHVRLQV�GH� OD�SHFKH�� �5pYL�
VLRQ� O���0pGLWHUUDQpH� HW�0HU�1RLUH��=RQH� GH� SHFKH� ���
9RO�����9HUWpEUpV��&((��)$2��5RPH��S����������

%HQ�7XYLD��$����������0HGLWHUUDQHDQ�ILVKHV�RI�,VUDHO��%XOO�
6HD�)LVK��5HV��6WQ��,VU�����������
%HQ�7XYLD��$�� ��������5HYLVHG� OLVW�RI� WKH�0HGLWHUUDQHDQ
ILVKHV�RI�,VUDHO��,VU��-��=RRO������������
%LJHORZ��+�� %�� 	�:�� &�� 6FKURHGHU� �������� 6KDUNV�� ,Q�
)LVKHV�RI�WKH�:HVWHUQ�1RUWK�$WODQWLF��3DUW�RQH��/DQFHOHWV�
&LFORVWRPHV�� 6KDUNV��0HPRLU� 6HDUV� )RXQGDWLRQ� IRU�0D�
ULQH�5HVHDUFK��<DOH�8QLYHUVLW\��S���������
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&DGHQDW��-��	�-��%ODFKH���������5HTXLQV�GH�0pGLWHUUDQpH
HW� G
$WODQWLTXH� �SOXV� SDUWLFXOLqUHPHQW� GH� OD� &zWH�2FFL�
GHQWDOH�G
$IULTXH���)DXQH�7URSLFDOH��256720��3DULV�����
������
&DSDSm��&�� �����D���2EVHUYDWLRQ� VXU� OD� VH[XDOLWp�� OD� UH�
SURGXFWLRQ� HW� OD� IpFXQGLWp� GH� �� 6pODFLHQV� SOHXURWUrPHV
YLYLSDUHV� SODFHQWDLUHV� GHV� FzWHV� WXQLVLHQQHV�� $UFK�� ,QVW�
3DVWHXU�7XQLV�����������������
&DSDSm�� &�� �������� /HV� 6pODFLHQV� GHV� FzWHV� PpGLWHU�
UDQpHQQHV�� DVSHFWV� JHQHUDX[� GH� OHXU� pFRORJLH� HW� H[HP�
SOHV�GH�SHXSOHPHQWV��2FpDQLV�����������������
&DSDSm��&��� -��=DRXDOL�	�0��'HVRXWWHU� ��������1RWH�VXU
OD� SUpVHQFH� HQ� 7XQLVLH� GH� &DUFKDUKLQXV� REVFXUXV� �/H�
VXHXU���������3LVFHV��3OHXURWUHPDWD��DYHF�FOp�GH�GpWHUPL�
QDWLRQ� GHV� &DUFKDUKLQLGDH� GHV� FzWHV� WXQLVLHQQHV�� %XOO�
2II��QDWQ��3rFK��7XQLVLH����������������
&LJDOD�)XOJRVL��)����������&RQILUPDWLRQ�RI�WKH�SUHVHQFH�RI
&DUFKDUKLQXV� EUDFK\XUXV� �*XQWKHU�� ������ �3LVFHV�� 6HOD�
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