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$�EDVNLQJ�VKDUN��&HWRUKLQXV�PD[LPXV��*XQQHUXV���������ZDV�DFFLGHQWDOO\�FDSWXUHG�LQ�WKH�%D\�RI�$QWDO\D�LQ�����
E\�VWDWLRQDU\�QHWV�VHW�YHU\�FORVH�WR�WKH�VKRUH��:LWK�WKH�FDSWXUH�RI�WKLV���P�ORQJ�VSHFLPHQ�ZHLJKLQJ�����NJ��WKH�QXP�
EHU�RI�EDVNLQJ�VKDUNV�UHFRUGHG�LQ�WKH�0HGLWHUUDQHDQ�ZDWHUV�RI�7XUNH\�URVH�WR����%DVNLQJ�VKDUNV�DUH�VLJKWHG�RU�DFFL�
GHQWDOO\�FDSWXUHG�E\�ILVKHUPHQ�DORQJ�WKH�VRXWKHUQ�FRDVW�RI�7XUNH\�LQ�VSULQJ�DQG�VXPPHU��$OWKRXJK�LW�LV�QRW�\HW�FRQ�
VLGHUHG�DQ�HQGDQJHUHG�RU�WKUHDWHQHG�VSHFLHV�LQ�7XUNH\��WKLV�VKDUN�VSHFLHV�VKRXOG�EH�LPPHGLDWHO\�DGGHG�WR�WKH�OLVW�RI
SURWHFWHG� VSHFLHV�� 7KLV� SURSRVHG� OHJDO� UHJXODWLRQ� VHHPV� QHFHVVDU\� LQ� RUGHU� WR� SURWHFW� WKLV� YXOQHUDEOH� �N�VHOHFWHG�
VSHFLHV�IURP�WKH�SUHVVXUHV�H[HUWHG�E\�FRDVWDO�ILVKHU\�

.H\�ZRUGV��EDVNLQJ�VKDUN��&HWRUKLQXV�PD[LPXV��HDVWHUQ�0HGLWHUUDQHDQ��GLVWULEXWLRQ��FRDVWDO�RFFXUUHQFH
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1HO�������LQ�XQD�UHWH�FDODWD�QHOOH�LPPHGLDWH�YLFLQDQ]H�GHOOD�ULYD�QHO�*ROIR�GL�$QWDOLD��ULPDVH�LQWUDSSRODWR�XQR
VTXDOR�HOHIDQWH�&HWRUKLQXV�PD[LPXV� �*XQQHUXV���������&RQ�TXHVWR�HVHPSODUH�GL�TXDWWUR�PHWUL�H�GHO�SHVR�GL�RWWR�
FHQWR�FKLORJUDPPL��LO�QXPHUR�GHJOL�VTXDOL�HOHIDQWH�LQGLYLGXDWL�QHOOH�DFTXH�WXUFKH�GHO�0HGLWHUUDQHR�o�VDOLWR�D�TXDWWUR�
1HOOH�DFTXH� OLWRUDQHH�GHOOD�7XUFKLD�PHULGLRQDOH��JOL� VTXDOL�HOHIDQWH�VRQR�VWDWL�RVVHUYDWL�R�FDWWXUDWL� LQFLGHQWDOPHQWH
GDOOH� UHWL� GHL�SHVFDWRUL� VRSUDWWXWWR� LQ�SULPDYHUD�HG�HVWDWH�� ,Q�7XUFKLD��TXHVWR� WLSR� GL� VTXDOR� QRQ� o�DQFRUD� LQVHULWR
QHOOD�OLVWD�GHOOH�VSHFLH�PLQDFFLDWH��WXWWDYLD�DQGUHEEH�FRPSUHVR�VHQ]D�LQGXJLR�WUD�TXHOOH�GD�WXWHODUH��XQD�PLVXUD�JL�
XULGLFD�QHFHVVDULD�VRSUDWWXWWR�SHU�SURWHJJHUH�OR�VTXDOR�HOHIDQWH�GDO�SHULFROR�GHOOD�SHVFD�FRVWLHUD�

3DUROH�FKLDYH��VTXDOR�HOHIDQWH��&HWRUKLQXV�PD[LPXV��0HGLWHUUDQHR�RULHQWDOH��GLIIXVLRQH��SUHVHQ]D�QHOOH�DFTXH
FRVWLHUH
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%DVNLQJ�VKDUNV�RFFXU�LQ�ZDUP�WR�WHPSHUDWH�ZDWHUV�RI
ERWK�$WODQWLF�DQG�3DFLILF�RFHDQV��EXW�DUH�DSSDUHQWO\�DE�
VHQW�LQ�WKH� ,QGLDQ�2FHDQ� �&RPSDJQR���������7KLV�JLDQW
SODQNWRQ�IHHGLQJ� VKDUN� LV� WKH� ODUJHVW� ILVK� OLYLQJ� LQ� WKH
0HGLWHUUDQHDQ� ZDWHUV� �4XHUR�� ������� DQG� KDV� EHHQ
FUHGLWHG�DV�UHDFKLQJ�D�PD[LPXP�WRWDO� OHQJWK�RI������P
�&RPSDJQR�� ������� ,WV� SUHVHQFH� LQ� WKH� 0HGLWHUUDQHDQ
6HD�KDV�EHHQ�ZHOO�GRFXPHQWHG� �VHH� IRU� H[DPSOH�5LVVR�
������0RUHDX�� ������ &DUXV�� ����������� 1LQQL�� �����
7RUWRQHVH��������%LQL��������4XLJQDUG�	�&DSDSp�������
3DSDFRQVWDQWLQRX��������/LSHM�HW�DO���������&XJLQL�	�'H
0DGGDOHQD��������6ROGR���������+RZHYHU��PRVW�RI�WKHVH
UHFRUGV�DUH�FRQILQHG�WR�WKH�ZHVWHUQ�SDUWV�RI�WKLV�VHD��$O�
WKRXJK� WKH�SUHVHQFH�RI�EDVNLQJ� VKDUN� LQ�7XUNLVK�ZDWHUV
KDV� EHHQ� UHSRUWHG� E\� VRPH� UHVHDUFKHUV� �$N\�]�� �����
$NÝÕUD\�� ������ .ÕGH\Ý�� ������ %LOHFHQRJÀOX� HW� DO��� �����
.DEDVDNDO�� ������� WKH� VSHFLHV¤� GLVWULEXWLRQ� DQG� VHDVRQ�
DOLW\� RI� RFFXUUHQFH�DORQJ� WKH�$QDWROLDQ� FRDVW� KDYH� QRW
EHHQ� VWXGLHG� LQ� GHWDLO�� $FFRUGLQJ� WR� $NÝÕUD\� �������
EDVNLQJ� VKDUN� LV� D� YHU\� UDUHO\� HQFRXQWHUHG� VSHFLHV� LQ

7XUNLVK�ZDWHUV�
$FFLGHQWDO� FDSWXUH� RI� D� EDVNLQJ� VKDUN� LQ� VWDWLRQDU\

QHWV�VHW�YHU\�FORVH�WR�VKRUH�LQ�WKH�%D\�RI�$QWDO\D�LQ�����
ZDV�UHYHDOHG�GXULQJ� OLWHUDWXUH�VHDUFK��FDUULHG�RXW� LQ�RU�
GHU� WR� ILQG� RXW� VLJKWHG� RU� FDSWXUHG� VSHFLPHQV� RI�&HWR�
UKLQXV�PD[LPXV� LQ� 7XUNLVK� ZDWHUV�� 7KH� SXUSRVH� RI� WKH
SUHVHQW� VWXG\� LV� WR�JLYH� LQIRUPDWLRQ�DERXW� WKLV�DFFLGHQ�
WDOO\�FDSWXUHG�VSHFLPHQ��DV�ZHOO�DV�WR�GLVFXVV�WKH�GLVWUL�
EXWLRQ�DQG�VHDVRQDOLW\�RI�&��PD[LPXV
�VLJKWLQJV�RU�FDS�
WXUHV�DORQJ�WKH�0HGLWHUUDQHDQ�FRDVW�RI�7XUNH\�

0$7(5,$/�$1'�0(7+2'6

,QIRUPDWLRQ� RQ� VLJKWLQJV� DQG� FDSWXUHV� RI� EDVNLQJ
VKDUNV� LQ�7XUNLVK�ZDWHUV�ZDV�REWDLQHG� IURP� WKH� IROORZ�
LQJ� VRXUFHV�� �D�� DYDLODEOH� VFLHQWLILF� OLWHUDWXUH�� �E�� LQWHU�
YLHZV�ZLWK�ILVKHUPHQ��DQG��F��SRSXODU�OLWHUDWXUH��VXFK�DV
QHZVSDSHUV��ILVKLQJ�PDJD]LQHV��HWF��:KHQHYHU�SRVVLEOH�
WRWDO� OHQJWK� RI� ERG\��ZHLJKW�� VH[� DQG� ELRORJLFDO� FRQGL�
WLRQ�RI� WKH� VSHFLPHQ�ZHUH� UHFRUGHG��3KRWRJUDSK�RI� WKH
VSHFLPHQ�FDSWXUHG� LQ� WKH�%D\�RI�$QWDO\D� LV�NHSW� LQ� WKH
DXWKRU¤V�SHUVRQDO�DUFKLYHV�

)LJ�����0DS�VKRZLQJ� WKH� LQYHVWLJDWHG�DUHD��ZLWK�V\PEROV� LQGLFDWLQJ�DSSUR[LPDWH� ORFDOLWLHV��ZKHUH�EDVNLQJ�VKDUNV
KDYH�EHHQ�FDSWXUHG�RU�VLJKWHG�DORQJ�WKH�0HGLWHUUDQHDQ�FRDVW�RI�7XUNH\������.HPHU�VSHFLPHQ��7/���P���FDSWXUHG�RQ
���$SULO� ������ �♦♦�� VSHFLPHQ� UHFRUGHG� E\� .DEDVDNDO� �������� �v�� VSHFLPHQV� UHFRUGHG� E\� .ÕGH\Ü� ������� DQG� ����
VSHFLPHQ�UHFRUGHG�E\�$N\�]��������
6O�� ��� =HPOMHYLG� UD]LVNDQHJD� REPRàMD� V� VLPEROL�� NL� SRQD]DUMDMR� SULEOLËQH� ORNDOLWHWH� Y� WXUÉNLK� REDOQLK� YRGDK� 6UH�
GR]HPOMD��NMHU�VR�ELOL�XMHWL�DOL�RSDËHQL�PRUVNL�SVL�RUMDNL������SULPHUHN��7/���P���XMHW�����DSULOD������Y�EOLËLQL�.H�
PHUMD�� �♦♦�� SULPHUHN�� NL� JD� MH� ]DEHOHËLO� .DEDVDNDO� �������� �v�� SULPHUNL�� NL� MLK� MH� ]DEHOHËLO� .ÕGH\Ü� ������� LQ� ����
SULPHUHN��NL�JD�MH�]DEHOHËLO�$N\�]��������
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/LWHUDWXUH� VHDUFK� UHYHDOHG� DFFLGHQWDO� FDSWXUHV� RI� DW
OHDVW� �� EDVNLQJ� VKDUNV� LQ� WKH� FRDVWDO� ZDWHUV� RI� $QWDO\D
DQG� 0HUVLQ� %D\� �HDVWHUQ� 0HGLWHUUDQHDQ�� )LJ�� ��� VLQFH
����� �.ÕGH\Ý�� ������ .DEDVDNDO�� ������� )XUWKHUPRUH�
VPDOO� JURXSV� RI� EDVNLQJ� VKDUNV� �QXPEHU� RI� LQGLYLGXDOV
QRW�VSHFLILHG��KDYH�EHHQ�VLJKWHG�E\�.ÕGH\Ý��������LQ�WKH
%D\� RI� 0HUVLQ� QHDU� (UGHPOL� �)LJ�� ��� LQ� WKH� VXPPHU� RI
�����

2Q� ��� $SULO� ������ D� EDVNLQJ� VKDUN� KDV� EHHQ� DFFL�
GHQWDOO\� FDSWXUHG� E\� VWDWLRQDU\� QHWV� YHU\� FORVH� WR� WKH
VKRUH� RI� .HPHU� LQ� WKH� %D\� RI� $QWDO\D� �$�� 6DYXO�� SHUV�
FRPP���� 7KH� VSHFLPHQ¤V� WRWDO� OHQJWK� PHDVXUHG� E\� WKH
ILVKHUPHQ�ZDV���P��ZKLOH�LWV�ZHLJKW�ZDV�QHDUO\�����NJ
�)LJ������ 7KH�JLUWK�RI� WKH� VSHFLPHQ�ZDV� ���� FP�� ,W�ZDV
SXOOHG�RQ�WR�WKH�EHDFK�E\�D�WUDFWRU�DQG�GLVSOD\HG�WR�WKH
SXEOLF�IRU�D�IHZ�GD\V�

,Q�'HFHPEHU�������DQRWKHU�EDVNLQJ�VKDUN�ZDV�FDS�
WXUHG� DOVR� E\� PHDQV� RI� VWDWLRQDU\� ERQLWR� QHW�� VHW� RQO\
����P� RII� WKH� VKRUH� LQ� WKH� %D\� RI� $QWDO\D� �.DEDVDNDO�
�������DQG�WKLV�ZDV�WKH�VHFRQG�FRQILUPHG�UHFRUG�RI�WKH
VSHFLHV� IURP�7XUNLVK�ZDWHUV��7RWDO� OHQJWK�RI� WKLV� IHPDOH
�EHOLHYHG�WR�EH�D�VXE�DGXOW� LQ�YLHZ�RI� LWV�VL]H��ZDV���P
�.DEDVDNDO���������8QIRUWXQDWHO\��WKLV�EDVNLQJ�VKDUN�ZDV
LPPHGLDWHO\�HYLVFHUDWHG�DQG�VROG��DQG� WKHUHIRUH�QR�GH�
WDLOHG�H[DPLQDWLRQ�FRXOG�EH�FDUULHG�RXW�

,Q�0D\�������FRDVWDO� ILVKHUPHQ�QHDU�(UGHPOL� LQ� WKH
%D\� RI� 0HUVLQ� FDSWXUHG� WZR� EDVNLQJ� VKDUNV� �.ÕGH\Ý�
������� 2QH� RI� WKHVH� EDVNLQJ� VKDUNV� ZDV� ���� P� ORQJ�
ZKLOH� VH[� RI� WKH� WZR� VSHFLPHQV� UHPDLQV� XQNQRZQ�� ,Q
$XJXVW�DQG�6HSWHPEHU�RI�WKH�HQVXLQJ�\HDU��VPDOO�VFKRROV
RI�EDVNLQJ� VKDUNV�ZHUH� VLJKWHG� LQ� WKH� VDPH�DUHD��ZKLOH
IHHGLQJ�RQ�WKH�EORRP�RI�FWHQRSKRUDQ�3OHXUREUDFKLD�SL�
OHXV��.ÕGH\Ý��������

+LVWRULFDO� UHFRUGV�RI�EDVNLQJ�VKDUNV� IURP� WKH�%D\�RI
,VNHQGHUXQ� GDWH� EDFN� WR� ����
V�� $OWKRXJK� ,VNHQGHUXQ
%D\�LV�D�VPDOO�PDULQH�DUHD��VRPH�UHPDUNDEOH�ILVKLQJ�DF�
WLYLWLHV�� SDUWLFXODUO\� LQ� WHUPV� RI�PLG�ZDWHU� WUDZOLQJ�� DUH
FDUULHG� RXW� KHUH�� ,Q� WKH� UHSRUW� JLYHQ� E\� $N\�]� �������
GHDOLQJ�ZLWK�WKH�HQYLURQPHQWDO�FKDUDFWHULVWLFV�RI�ILVKLQJ
JURXQGV�RI�0XOOXV�EDUEDWXV�LQ�WKH�%D\�RI�,VNHQGHUXQ��LWV
DXWKRU�DGGHG�&��PD[LPXV�WR�WKH�LFKWK\RORJLFDO�OLVW�RI�WKH
DUHD�� +RZHYHU�� QR� UHFHQW� UHFRUG� RI� EDVNLQJ� VKDUN� LV
DYDLODEOH�IURP�WKLV�ED\��2Q�WKH�RWKHU�KDQG��DV�LW�FDQ�EH
FOHDUO\� VHHQ� LQ� ILJXUH� ��� WKH� GLVWDQFH� EHWZHHQ� (UGHPOL
FRDVW��IURP�ZKHUH�.ÕGH\Ý��������UHSRUWHG�RQ�FDSWXUHV�RU
VLJKWLQJV�RI�EDVNLQJ�VKDUNV��DQG�,VNHQGHUXQ�%D\�LV�TXLWH
VKRUW�� 5HJDUGLQJ� WKH� KLJKO\� PLJUDWRU\� EHKDYLRXU� RI�&�
PD[LPXV� �&RPSDJQR�� ������� LW� ZRXOG� QRW� EH� LOORJLFDO
H[WHQGLQJ� WKH� EDVNLQJ� VKDUNV¤� GLVWULEXWLRQ� UDQJH� WR� WKH
ODWWHU�ED\�

$OO� RI� WKH� EDVNLQJ� VKDUNV� PHQWLRQHG� LQ� WKH� SUHVHQW
VWXG\� KDYH� EHHQ� FDSWXUHG� RU� VLJKWHG� LQ� FRDVWDO�ZDWHUV�
:LWK�WKH�H[FHSWLRQ�RI�WKH�VSHFLPHQ�FDSWXUHG�LQ�'HFHP�
EHU� ������ DOO� LQGLYLGXDOV� ZHUH� FDSWXUHG� RU� VLJKWHG� LQ

VSULQJ�� VXPPHU� DQG� HDUO\� DXWXPQ� �6HSWHPEHU�� �.ÕGH\Ý�
������ .DEDVDNDO�� ������� $FFRUGLQJ� WR� )UDQFLV� 	� 'XII\
�������� LQVKRUH� RFFXUUHQFHV� RI� EDVNLQJ� VKDUNV� UHDFK
WKHLU�SHDN�LQ�VSULQJ�DQG�VXPPHU��ZKLOH�ZLQWHU�VLJKWLQJV
DUH� UHPDUNDEO\� UDUH�� 6HDVRQDOLW\� RI� LQVKRUH� RFFXUUHQFH
RI� EDVNLQJ� VKDUNV� UHSRUWHG� E\� )UDQFLV� 	� 'XII\� ������
FRLQFLGHV�ZLWK�WKH�SHULRG�RI�FDSWXUHV�RU�VLJKWLQJV�RI�WKH
VSHFLPHQV� DORQJ� WKH� 7XUNLVK�0HGLWHUUDQHDQ� FRDVW�� 7KH
$GULDWLF� 6HD� LV� DQRWKHU� UHJLRQ�� ZKHUH� \RXQJ� EDVNLQJ
VKDUNV�KDYH�EHHQ�FDSWXUHG�RU�VLJKWHG� LQ�FRDVWDO�ZDWHUV�
/LSHM�HW�DO�� ������� UHFHQWO\� UHSRUWHG� WKH� FDSWXUH� RI� WZR
MXYHQLOH� EDVNLQJ� VKDUNV� E\� VWDWLRQDU\� QHWV� VHW� LQ� WKH
FRDVWDO�ZDWHUV�RII�3LUDQ��%RWK�VSHFLPHQV�ZHUH�FDSWXUHG
EHWZHHQ�0D\�DQG�-XO\��&DSDSp�HW�DO���������UHSRUWHG�RQ
WKH�FDSWXUH�RI����EDVNLQJ�VKDUNV�RII�WKH�0DJKUHELQ�VKRUH
�VRXWK�0HGLWHUUDQHDQ�6HD��EHWZHHQ������DQG�������7KH
DXWKRUV� DOVR� UHSRUWHG� WKDW� DOO� WKH� VSHFLPHQV� KDG� EHHQ
FDSWXUHG� LQ� FRDVWDO� ZDWHUV� E\� SHODJLF� ILVKLQJ� JHDU� DW
GHSWKV�RI�PD[�����P��$FFRUGLQJ�WR�&DSDSp�HW�DO���������
DPRQJ�WKH����EDVNLQJ�VKDUNV�FDSWXUHG�RII�WKH�0DJKUHELQ
VKRUH�� ��� LQGLYLGXDOV�ZHUH�FDXJKW� EHWZHHQ�0DUFK� DQG
$XJXVW��ZKLFK�LV�\HW�DQRWKHU�LQGLFDWLRQ�RI�FRDVWDO�RFFXU�
UHQFH�RI� EDVNLQJ� VKDUNV� LQ� VSULQJ� DQG� VXPPHU�� 6LPV�HW
DO�� ������� UHSRUWHG� WKDW� VXUIDFH� IHHGLQJ� E\� EDVNLQJ
VKDUNV� LQ� FRDVWDO� ZDWHUV� DORQJ� VRXWK�ZHVWHUQ� %ULWDLQ
GXULQJ� VSULQJ� DQG� VXPPHU� LV� FORVHO\� DVVRFLDWHG� ZLWK
]RRSODQNWRQ� EORRP� DORQJ� RFHDQRJUDSKLF� IURQWV� LQ� WKH
DUHD�� 6LPLODUO\�� .ÕGH\Ý� ������� UHSRUWHG� WKDW� EDVNLQJ
VKDUNV��VLJKWHG� LQ�$XJXVW�DQG�6HSWHPEHU�RI�������ZHUH
DOVR� IHHGLQJ� RQ� WKH� EORRP� RI� FWHQRSKRUDQV� 3�� SLOHXV
QHDU�WKH�FRDVW�RI�(UGHPOL��.RYDOHY�HW�DO���������UHSRUWHG
WKDW�LQ�WKH�FRDVWDO�UHJLRQV�RI�WKH�0HGLWHUUDQHDQ�6HD��WZR
WR�WKUHH�SHDNV��VSULQJ��VXPPHU�DQG�DXWXPQ��DUH�UHDFKHG
IRU� WKH� ]RRSODQNWRQ� DEXQGDQFH�� $FFRUGLQJ� WR� .ÕGH\Ý
�������� EDVNLQJ� VKDUNV� DOVR� KHOSV� HXWURSKLF� DUHDV� E\

)LJ�� ��� %DVNLQJ� VKDUN� FDSWXUHG� RII� WKH� .HPHU� FRDVW� LQ
WKH�%D\�RI�$QWDO\D��7/���P����3KRWR��$��6DYXO
V�DUFKLYH�
6O�����0RUVNL�SHV�RUMDN��7/���P���XMHW�Y�EOLËLQL�.HPHUMD�Y
$QWDOLMVNHP�]DOLYX���)RWR��RVHEQL�DUKLY�$��6DYXOD�
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FRQYHUWLQJ� VXUSOXV� RUJDQLF�PDWWHU� �LQFOXGLQJ� JHODWLQRXV
RUJDQLVPV��LQWR�VKDUN�IOHVK��DQG�IRU�WKLV�YHU\�UHDVRQ�WKLV
VKDUN� LV� UHFRPPHQGHG�DV�RQH�RI� WKH�PRVW� VXLWDEOH�VSH�
FLHV�IRU�WKH�ELRORJLFDO�FRQWURO�RI�WKH�YRUDFLRXV�SUHGDWRU\
FWHQRSKRUH�0QHPLRSVLV�OHLG\L�

7R� VXPPDULVH�� FRDVWDO� ]RRSODQNWRQ� EORRP�� ZKLFK
RFFXUV� LQ� VSULQJ�� VXPPHU� DQG� DXWXPQ�� VHHPV� WR� EH�DQ
LPSRUWDQW� IDFWRU� DWWUDFWLQJ� EDVNLQJ� VKDUNV� WR� LQVKRUH
ZDWHUV� �)LJ�� ���� 6HDVRQDOLW\� RI� FDSWXUHV� RU� VLJKWLQJV� RI
EDVNLQJ� VKDUNV� LQ� WKH� SUHVHQW� VWXG\� LV� UHPDUNDEO\� ZHOO
FRUUHODWHG� ZLWK� WKH� SHULRG� RI� FRDVWDO� ]RRSODQNWRQ
EORRP�� DV� UHSRUWHG� E\� .RYDOHY� HW� DO�� �������� %DVNLQJ
VKDUN� LV� QRZ� FRQVLGHUHG� DQ� HQGDQJHUHG� VSHFLHV� LQ� WKH
,8&1�5HG�/LVW�RI�7KUHDWHQHG�6SHFLHV��)RZOHU���������2Q
WKH� RWKHU� KDQG��0HGLWHUUDQHDQ� EDVNLQJ� VKDUNV� DUH� QRZ
OLVWHG� LQ� WZR� LPSRUWDQW� FRQYHQWLRQV� �$QQH[� ,,� �� (QGDQ�
JHUHG�RU�7KUHDWHQHG�VSHFLHV���RI�D�3URWRFRO�RI� WKH�%DU�
FHORQD�&RQYHQWLRQ� IRU� WKH� 3URWHFWLRQ� RI� WKH�0HGLWHUUD�
QHDQ� 6HD�� DQG� $SSHQGL[� ,,� RI� WKH� %HUQ� &RQYHQWLRQ� RI

(XURSHDQ� :LOGOLIH� DQG� 1DWXUDO� +DELWDWV�� �$QRQ\PXV�
�������$FFRUGLQJ�WR�WKHVH�OLVWLQJV��WKH�VSHFLHV�VKRXOG�EH
JLYHQ�IXOO�SURWHFWLRQ�LQ�WKH�0HGLWHUUDQHDQ��*LOO�QHWWLQJ�LV
D� SRSXODU� WHFKQLTXH� RI� VPDOO�VFDOH� ILVKHU\� DORQJ� WKH
7XUNLVK� 0HGLWHUUDQHDQ� FRDVW� DQG� RSHUDWHG� WKURXJKRXW
WKH� \HDU�� 7KHUHIRUH�� FRDVWDO� ILVKHUPHQ� VKRXOG� EH� LQ�
IRUPHG�DERXW�WKH�EDVNLQJ�VKDUN¤V�VWDWXV�DQG�HQFRXUDJHG
WR� UHOHDVH� WKH� HQWDQJOHG� VSHFLPHQV�� %DVNLQJ� VKDUN
VKRXOG� EH� LPPHGLDWHO\� DGGHG� WR� WKH� OLVW� RI� SURWHFWHG
VSHFLHV� LQ� 7XUNH\�� DQG� WKLV� SURSRVHG� OHJDO� UHJXODWLRQ
VHHPV�WR�EH�QHFHVVDU\�LQ�RUGHU�WR�SURWHFW�WKLV�YXOQHUDEOH

N�VHOHFWHG
�VSHFLHV�IURP�WKH�SUHVVXUH�H[HUWHG�E\�FRDVWDO
ILVKHU\�

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

7KH� DXWKRU� ZLVKHV� WR� WKDQN� 0U� $JRS� 6DYXO� IRU� KLV
NLQG�SHUPLVVLRQ�WR�ZRUN�LQ�KLV�DUFKLYH�

)LJ�����%DVNLQJ�VKDUN��&HWRUKLQXV�PD[LPXV��JUD]LQJ�DW�WKH�VHD�VXUIDFH�LQ�LQVKRUH�ZDWHUV���3KRWR��%��ÈXOLJRM�
6O�����0RUVNL�SHV�RUMDN��&HWRUKLQXV�PD[LPXV��VH�SDVH�QD�JODGLQL�SULREDOQHJD�PRUMD���)RWR��%��ÈXOLJRM�
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&(725+,186�0$;,086��*811(586���������/$01,)250(6��&(725+,1,'$(�
9�$17$/,-6.(0�=$/,98�/(7$�������329=(7(.�35(-É1-,+�32'$7.29�2�7(-�9567,

9�785É.,+�2%5(Ë1,+�92'$+�65('2=(0/-$

+DNDQ�.$%$6$.$/
,FKWK\RORJLFDO�5HVHDUFK�6RFLHW\��$WDW�UN�0DKDOOHVL��0HQWHÝR JÀOX�&DGGHVL��øGLO�$SW���1R������'�����hPUDQL\H�75������� øVWDQEXO��7XUNH\

(�PDLO��KDNDQNDEDVDNDO#KRWPDLO�FRP

329=(7(.

/HWD������VH�MH�Y�PUHÊR��SRVWDYOMHQR�Y�QHSRVUHGQL�EOLÊLQL�NRSQHJD�Y�$QWDOLMVNHP�]DOLYX��SR�QDNOMXßMX�XMHO�PRUVNL
SHV�RUMDN�&HWRUKLQXV�PD[LPXV��*XQQHUXV���������6�WHP�SULPHUNRP��GROJLP���P�LQ�WHÊNLP�����NJ��VH�MH�ÈWHYLOR�PRU�
VNLK�SVRY�RUMDNRY��]DEHOHÊHQLK�Y� WXUÈNLK�YRGDK�6UHGR]HPOMD��SRY]SHOR�QD����0RUVNL�SVL�RUMDNL� VR�Y� WXUÈNLK� MXÊQLK
REUHÊQLK�YRGDK�RSDÊHQL�DOL�SR�QDNOMXßMX�XMHWL�Y�ULELÈNH�PUHÊH�SUHGYVHP�VSRPODGL�LQ�SROHWL��ÞHSUDY�WD�PRUVNL�SHV�Y
7XUßLML�ÈH�QL�QD�VH]QDPX�RJURÊHQLK�YUVW��EL�JD�PRUDOL�QHPXGRPD�YSLVDWL�Y�VH]QDP�]DÈßLWHQLK�YUVW��7DNÈQR�SUHGODJDQR
SUDYQR�GRORßLOR�VH�]GL�SRWUHEQR�SUHGYVHP�]DWR��GD�EL�PRUVNHJD�SVD�RUMDND�NRW� UDQOMLYR�YUVWR�]DÈßLWLOL�SUHG�SULWLVNL
UD]ÈLUMHQHJD�REDOQHJD�ULELÈWYD�

.OMXÞQH�EHVHGH��PRUVNL�SHV�RUMDN��&HWRUKLQXV�PD[LPXV��Y]KRGQR�6UHGR]HPOMH��UD]ÊLUMHQRVW��SRMDYOMDQMH�Y�REUHÌQLK
YRGDK

5()(5(1&(6

$NÚÕUD\��)����������7�UNL\H�'HQL]�%DOÕNODUYH�7D\LQ�$QD�
KWDUÕ���QG�(GLWLRQ��3XEOLFDWLRQV�RI�,VWDQEXO�8QLYHUVLW\��QR�
������,VWDQEXO�
$QRQ\PXV� �������� 6DYH� RXU� EDVNLQJ� VKDUNV�� 6KDUN� )R�
FXV���������
$N\}]�� (�� �������� 2EVHUYDWLRQV� RQ� WKH� ,VNHQGHUXQ� UHG
PXOOHW� �0XOOXV� EDUEDWXV�� DQG� LWV� HQYLURQPHQW�� *)&0
3URFHHGLQJV�DQG�7HFKQLFDO�3DSHUV�����������������
%LOHFHQRJ½OX�� 0��� (�� 7DVNDYDN�� 6�� 0DWHU� 	� 0�� .D\D
��������&KHFNOLVW�RI�WKH�PDULQH�ILVKHV�RI�7XUNH\��=RRWD[D
�����0DJQROLD�3UHVV��$XFNODQG�
%LQL�� *�� �������� $WODQWH� GHL� SHVFL� GHOOH� FRVWH� ,WDOLDQH�
9RO��,��/HSWRFDUGL�&LFORVWRPL�6HODFKL��0RQGR�6RPPHUVR
(GLWULFH��5RPD������SS�
&DSDSm�� &��� )�� +HPLGD�� -�� %HQVDFL�� %�� 6DtGL� 	� 0�� 1�
%UDGDt� �������� 5HFRUGV� RI� EDVNLQJ� VKDUNV�� &HWRUKLQXV
PD[LPXV� �*XQQHUXV�������� �&KRQGULFKWK\HV��&HWRUKLQL�
GDH��RII�WKH�0DJKUHELQH�VKRUH��VRXWKHUQ�0HGLWHUUDQHDQ��
D�VXUYH\��$QQDOHV�6HU��KLVW��QDW����������������
&DUXV��-��9���������������3URGURPXV�)DXQDH�0HGLWHUUD�
QHDH��9RO�� ,,�� %UDFKLRVWRPDWD��0ROOXVFD�� 7XQLFDWD�� 9HU�
WHEUDWD�� (�� 6FKZHL]HUEDUW¤VFKH� 9HUODJVKDQGOXQJ�� 6WXWW�
JDUW�
&RPSDJQR��/��-��9����������)$2�VSHFLHV�FDWDORJXH��9RO�
��� 6KDUNV� RI� WKH� ZRUOG�� $Q� DQQRWDWHG� DQG� LOOXVWUDWHG
FDWDORJXH�RI� VKDUN� VSHFLHV�NQRZQ� WR�GDWH��3DUW����+H[�
DQFKLIRUPHV�WR�/DPQLIRUPHV��)$2�)LVK��6\QRS����������
������

&XJLQL��*��	�$��'H�0DGGDOHQD���������6KDUNV�FDSWXUHG
RII� 3HVFDUD� �,WDO\�� ZHVWHUQ� $GULDWLF� 6HD��� $QQDOHV� 6HU�
KLVW��QDW������������������
)RZOHU�� 6�� �������� 5HG� /LVW� DVVHVVPHQWV� IRU� VKDUNV� DQG
UD\V��6KDUN�1HZV���������
)UDQFLV��0��3��	�&��'XII\���������'LVWULEXWLRQ��VHDVRQDO
DEXQGDQFH� DQG� E\FDWFK� RI� EDVNLQJ� VKDUNV� �&HWRUKLQXV
PD[LPXV�� LQ� 1HZ� =HDODQG�� ZLWK� REVHUYDWLRQV� RQ� WKHLU
ZLQWHU�KDELWDW��0DU��%LRO����������������
.DEDVDNDO�� +�� �������� &DSWXUH� RI� D� IHPDOH� EDVNLQJ
VKDUN�� &HWRUKLQXV� PD[LPXV� �*XQQHUXV�� ������� IURP
VRXWKHUQ�7XUNH\��$QQDOHV�6HU��KLVW��QDW����������������
.ÕGH\Ú��$�� (�� ��������2FFXUUHQFH� RI� WKH� EDVNLQJ� VKDUN�
&HWRUKLQXV�PD[LPXV�LQ�WKH�QRUWKHUQ�/HYDQWLQH��WKH�HDVW�
HUQ� 0HGLWHUUDQHDQ�� 7KH� ,QWHUQDWLRQDO� 0HGLWHUUDQHDQ
)LVKHULHV�&RQJUHVV��%RRN�RI�$EVWUDFWV��8QLYHUVLW\�RI�(JH�
)DFXOW\�RI�)LVKHULHV��ø]PLU��S������
.RYDOHY��$��9���0��*��0D]]RFFKL��$��(��.ÕGH\Ú��%��7RNOX
	�9��$��6NU\DELQ���������6HDVRQDO�FKDQJHV�LQ�WKH�FRP�
SRVLWLRQ� DQG� DEXQGDQFH� RI� ]RRSODQNWRQ� LQ� WKH� VHDV� RI
WKH�0HGLWHUUDQHDQ�EDVLQ��7XUNLVK�-��=RRO���������������
/LSHM�� /��� 7�� 0DNRYHF�� 0�� 2UODQGR� 	� 9�� ÈLÉD� �������
2FFXUUHQFH� RI� WKH� %DVNLQJ� 6KDUN��&HWRUKLQXV�PD[LPXV
�*�QQHUXV���������LQ�WKH�ZDWHUV�RII�3LUDQ��*XOI�RI�7ULHVWH�
1RUWKHUQ� $GULDWLF��� $QQDOHV� 6HU�� KLVW�� QDW��� ������� ����
����
0RUHDX��(����������+LVWRLUH�QDWXUHOOH�GHV�SRLVVRQV�GH�OD
)UDQFH��9RO��,,��*��0DVVRQ��3DULV������SS�
1LQQL��(����������&DWDORJR�GHL�SHVFL�GHO�0DUH�$GULDWLFR�
&DUOR�%HUWRWWL��9HQH]LD�
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3DSDFRQVWDQWLQRX�� &�� �������� )DXQD� *UDHFLDH�� ,9�
&KHFN�OLVW� RI�PDULQH� ILVKHV�RI�*UHHFH��1&05��+HOOHQLF
=RRORJLFDO�6RFLHW\��$WKHQV������SS�
4XmUR�� -��&�� ��������&HWRUKLQLGDH�� ,Q��:KLWHKHDG�� 3�� -�
3��� 0�� /�� %DXFKRW�� -�� &�� +XUHDX�� -�� 1LHOVHQ� 	� (�� 7RU�
WRQHVH� �HGV���� )LVKHV� RI� WKH� 1RUWK�HDVWHUQ� $WODQWLF� DQG
WKH�0HGLWHUUDQHDQ��&/2)1$0��9RO�����81(6&2��3DULV�
������
4XLJQDUG�� -�� 3��	�&��&DSDSm� �������� /LVWH� FRPPHQWHH
GHV� VHODFLHQV� GH� 7XQLVLH�� %XOO�� ,QVW�� 2FpDQRJU�� 3rFKH�
6DODPPEz����������������

5LVVR�� $�� �������� ,FKWK\RORJLH� GH� 1LFH� RX� KLVWRLUH
QDWXUHOOH�GHV�SRLVVRQV��)��6FKRHOO��3DULV��������
6LPV��'��:��� (�� -�� 6RXWKDOO��9��$��4XD\OH�	�$��0�� )R[
��������$QQXDO�VRFLDO�EHKDYLRXU�RI�EDVNLQJ�VKDUNV�DVVR�
FLDWHG�ZLWK� FRDVWDO� IURQW� DUHDV�� 3URF�� 5�� 6RF�� /RQG��� %�
���������������
6ROGR��$����������6WDWXV�RI�VKDUNV�LQ�WKH�0HGLWHUUDQHDQ�
$QQDOHV�6HU��KLVW��QDW������������������
7RUWRQHVH��(����������)DXQD�G
,WDOLD�YRO�� ,,��/HSWRFDUGLD�
&LFORVWRPDWD��6HODFKLL��&DOGHULQL��%RORJQD������SS�


