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7KH�DXWKRUV�SURYLGH�D�VXUYH\�RQ�WKH�RFFXUUHQFH�RI�KDPPHUKHDG�VKDUNV�RII�6LFLO\�EDVHG�RQ�ERWK�KLVWRULFDO�DQG�UH�
FHQW�GDWD��7KH�RQO\�VSHFLHV�LGHQWLILHG�LV�WKH�VPRRWK�KDPPHUKHDG�6SK\UQD�]\JDHQD��5HFRUGV�RI�SUHJQDQW�IHPDOHV�DQG
MXYHQLOHV�VXJJHVW�WKDW�WKH�6LFLOLDQ�&KDQQHO�FRXOG�EH�D�SRWHQWLDO�UHSURGXFWLYH�DUHD�IRU�WKH�VPRRWK�KDPPHUKHDG��'LHW
LQFOXGHG�EXOOHW�WXQD��SUREDEO\�FKXE�PDFNHUHO�DQG�VTXLG�� WKH�ILUVW�FDVH�RI�D�KDPPHUKHDG�IHHGLQJ�RQ�D�GROSKLQ�KDV
DOVR�EHHQ�UHFRUGHG��2EVHUYHG�VPRRWK�KDPPHUKHDGV�RIWHQ�PRYHG�LQ�VFKRROV��7KH�ILVKLQJ�JHDUV�ZHUH�SHODJLF�ORQJOL�
QHV��GULIW�QHWV��KRRN�DQG�OLQH��KDUSRRQV�DQG�WXQD�WUDSV��+DPPHUKHDGV�KDYH�JUHDWO\�GHFOLQHG�LQ�WKH�VWXG\�DUHD�LQ�UH�
FHQW�\HDUV��GDWD�IURP�WKH�3DOHUPR�DUHD�VKRZHG�D�GHFOLQH�RI�FDSWXUHV�RI�DW�OHDVW��������LQ�WKH�ODVW����\HDUV�

.H\�ZRUGV��&KRQGULFKWK\HV��6SK\UQLGDH��6SK\UQD�]\JDHQD��ILVKHU\��6LFLO\��,WDO\��0HGLWHUUDQHDQ�6HD
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*OL�DXWRUL�VYROJRQR�XQ
�LQGDJLQH�VXOOD�SUHVHQ]D�GHL�SHVFL�PDUWHOOR�LQ�DFTXH�VLFLOLDQH�EDVDQGRVL�VX�GDWL�VWRULFL�H
UHFHQWL��/
XQLFD�VSHFLH� LGHQWLILFDWD� o� LO� SHVFH�PDUWHOOR� FRPXQH�6SK\UQD�]\JDHQD�� /H� IHPPLQH�JUDYLGH�HG� L� SLFFROL
UHJLVWUDWL�LQGLFDQR�FKH�LO�&DQDOH�GL�6LFLOLD�o�XQD�SRWHQ]LDOH�DUHD�GL�ULSURGX]LRQH�SHU�LO�SHVFH�PDUWHOOR�FRPXQH��/D�GL�
HWD�LQFOXGH�WRPEDUHOOL��SUREDELOL�VJRPEUL�H�FDODPDUL��o�VWDWR�LQROWUH�UHJLVWUDWR�LO�SULPR�FDVR�GL�XQ�GHOILQR�FRQVXPDWR
GD�XQ�SHVFH�PDUWHOOR�� ,� SHVFL�PDUWHOOR� FRPXQL� RVVHUYDWL� QXRWDYDQR� VSHVVR� LQ� EDQFKL��*OL� DWWUH]]L� XWLOL]]DWL� SHU� OD
SHVFD�GL�TXHVWL� VTXDOL� VRQR�SDODQJDUL� SHODJLFL�� UHWL� GHULYDQWL�� OHQ]H� D�PDQR�� DUSLRQL� H� WRQQDUH��1HJOL� DQQL� UHFHQWL
TXHVWL� VTXDOL� VRQR�GUDVWLFDPHQWH�GLPLQXLWL�QHOO
DUHD�GL�VWXGLR�� L�GDWL� UHODWLYL�DOOD�]RQD�GL�3DOHUPR� LQGLFDQR�XQD�GL�
PLQX]LRQH�GHOOH�FDWWXUH�GL�DOPHQR�LO��������QHJOL�XOWLPL����DQQL�

3DUROH�FKLDYH��&RQGULWWL��6SK\UQLGDH��6SK\UQD�]\JDHQD��SHVFD��6LFLOLD��,WDOLD��0DUH�0HGLWHUUDQHR
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,1752'8&7,21

)RXU� VSHFLHV� RI� KDPPHUKHDG� VKDUNV� ZHUH� UHSRUWHG
IURP� WKH�0HGLWHUUDQHDQ� 6HD� �4XpUR�� ������� WKH� VPRRWK
KDPPHUKHDG� 6SK\UQD� ]\JDHQD� �/LQQDHXV�� ������� WKH
JUHDW� KDPPHUKHDG� 6SK\UQD� PRNDUUDQ� �5�SSHOO�� ������
WKH� JROGHQ� KDPPHUKHDG� 6SK\UQD� WXGHV� �9DOHQFLHQQHV�
������� DQG� WKH� VFDOORSHG� KDPPHUKHDG� 6SK\UQD� OHZLQL
�*ULIILWK�	� 6PLWK�� ������� WKH� ILUVW� RI�ZKLFK� LV� WKH�PRVW
DEXQGDQW� LQ� WKH� DUHD� �'RGHUOHLQ�� ����������� 7XWWROR�
PRQGR�� ������ 7RUWRQHVH�� ������ %LQL�� ������ 9DQQL�
������

7KH�RFFXUUHQFH�RI�6��]\JDHQD� LQ�WKH�,WDOLDQ�VHDV�KDV
EHHQ� UHSRUWHG� E\�PDQ\� DXWKRUV� �&DQHVWULQL�� ������'R�
GHUOHLQ�������������7XWWRORPRQGR��������%ULDQ�������
7RUWRQHVH�� ������ %LQL�� ������ 9DQQL�� ������ 0L]]DQ�
������6ROGR�	�-DUGDV���������LQ�WKH�DUHD��WKH�VSHFLHV�KDV
EHHQ� FRQVLGHUHG� LQIUHTXHQW� RU� UDUH� �&DQHVWULQL�� �����
7RUWRQHVH�� ������ %LQL�� ������ &DSDSp�� ������� &RQFHUQ�
LQJ� 6�� PRNDUUDQ�� VRPH� ���� FP� ORQJ� VSHFLPHQ� ZDV
FDXJKW� LQ� D� WXQD�WUDS� RII� &DPRJOL�� /LJXULDQ� 6HD�� RQ� ��
6HSWHPEHU�������%RHUR�	�&DUOL���������7R�GDWH�QR�RWKHU
JUHDW� KDPPHUKHDG� KDV� EHHQ� UHFRUGHG� IURP� WKH� HQWLUH
0HGLWHUUDQHDQ� DUHD�� 7KH� SUHVHQFH� RI� 6�� WXGHV� LQ� WKH
$GULDWLF�6HD�ZDV�GHVFULEHG�E\�&DQHVWULQL��������DV�YHU\
UDUH�� %UXVLQD� ������� UHSRUWHG� RQ� D� VSHFLPHQ� RI� WKH
JROGHQ� KDPPHUKHDG� WKDW� KDG� EHHQ� FDXJKW� LQ� WKH
.YDUQHU� UHJLRQ� LQ� WKH� VXPPHU� RI� ������ EXW� DGPLWWLQJ
WKDW�KH�ZDV�QRW�FHUWDLQ�DERXW� WKH�FRUUHFW�VSHFLHV�GHWHU�
PLQDWLRQ��.RORPEDWRYLß��������GHWHUPLQHG�DQG�UHSRUWHG
VHYHUDO�\RXQJ�VSHFLPHQV�RI� WKH� VPDOOH\H�KDPPHUKHDG�
7RUWRQHVH� �������H[DPLQHG�D����FP�PDOH�SUHVHUYHG� LQ
WKH�0XVHXP�RI�3LVD��,WDO\��FDXJKW�RII�/LYRUQR��,WDO\��7\U�

UKHQLDQ�6HD���7KH�VDPH�DXWKRU�UHSRUWHG�RQ�WKH�SUHVHQFH
RI�WKLV�VSHFLHV� LQ� WKH�$GULDWLF�6HD��%HOOR� �������SRLQWHG
RXW� WKDW� WKH� VLOKRXHWWH� GUDZLQJ� DQG� WKH�PD[LPXP� VL]H
UHSRUWHG�E\�ÉROMDQ��������GLG�QRW�FRUUHVSRQG�ZHOO�WR�WKH
IHDWXUHV�RI�WKLV�VSHFLHV��6ROGR�	�-DUGDV��������VXJJHVWHG
WKDW�WKH�SUHVHQFH�RI�6��WXGHV�LQ�WKH�(DVWHUQ�$GULDWLF�PXVW
EH� FRQVLGHUHG� XQFHUWDLQ�� ZKHUHDV� /LSHM� HW� DO�� ������
FRQVLGHUHG� WKH� SUHVHQFH� RI� WKH� VSHFLHV� LQ� WKH� HQWLUH
$GULDWLF� 6HD� DV� GRXEWIXO�� &RQFHUQLQJ� 6�� OHZLQL�� 7RU�
WRQHVH� ������� UHSRUWHG� RQ� H[DPLQLQJ� D� VSHFLPHQ� FDS�
WXUHG� LQ� WKH�0HGLWHUUDQHDQ�DQG�SUHVHUYHG� LQ� WKH�%ULWLVK
0XVHXP�� /RQGRQ�� DFFRUGLQJ� WR� 6pUHW� �������� VFDOORSHG
KDPPHUKHDGV�DUH�RFFDVLRQDOO\�FDSWXUHG�LQ�WXQD�WUDSV�LQ
WKH� 0HGLWHUUDQHDQ�� +RZHYHU�� WKLV� VSHFLHV� KDV� QHYHU
EHHQ�UHFRUGHG�LQ�,WDOLDQ�ZDWHUV�

$OWKRXJK� VSK\UQLGV� KDYH� EHHQ� FRPPRQO\� UHSRUWHG
IURP�ZDWHUV�RII� 6LFLO\�� WKH�SUHVHQFH�RI� WKHVH� ODUJH�HODV�
PREUDQFKV�LQ�WKLV�DUHD�KDV�QHYHU�EHHQ�SUHYLRXVO\�LQYHV�
WLJDWHG�LQ�GHWDLO��6R��WKH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�SUHV�
HQW�D� VXUYH\�RI�KDPPHUKHDG�VKDUNV� UHFRUGHG�RII�6LFLO\�
EDVHG�RQ� OLWHUDWXUH� UHYLHZ�DQG� UHFHQW�REVHUYDWLRQV� FDU�
ULHG�RXW� LQ� WKH�DUHD� IURP������ WR�GDWH��7KH�RFFXUUHQFH
RI�KDPPHUKHDG�VKDUNV�RII�6LFLO\��HVSHFLDOO\�6��]\JDHQD�
DQG�VRPH�DVSHFWV�RI� WKHLU�HFRORJ\�DQG� UHSURGXFWLYH�EL�
RORJ\�DUH�FRPPHQWHG�KHUHLQ�

0$7(5,$/�$1'�0(7+2'6

7KH�VWXG\�DUHDV�DUH�6LFLOLDQ�ZDWHUV��&HQWUDO�0HGLWHU�
UDQHDQ� 6HD��� ,WDO\�� LQFOXGLQJ� WKH� 6RXWKHUQ� 7\UUKHQLDQ
6HD��:HVWHUQ�,RQLDQ�6HD�DQG�WKH�&KDQQHO�RI�6LFLO\� �)LJ�
����7KLV�VWXG\�FRPPHQFHG�LQ������DQG��DOWKRXJK�VWLOO�LQ
SURJUHVV��WKH�UHVXOWV�SUHVHQWHG�KHUHLQ�DUH�WKRVH�REWDLQHG

�

)LJ�����$UHD�RI�WKH�&HQWUDO�0HGLWHUUDQHDQ�6HD�VKRZLQJ�WKH�ORFDWLRQV�RI�KDPPHUKHDG�VKDUN�FDSWXUHV�DQG�VLJKWLQJV
SUHVHQWHG�LQ�WKLV�ZRUN��'UDZLQJ��$��'H�0DGGDOHQD��
6O�� ���2EPRàMH� RVUHGQMHJD� GHOD� 6UHGR]HPVNHJD�PRUMD� ]� ORNDOLWHWDPL�� QD� NDWHULK� VR� ELOL� RSDËHQH� LQ� XMHWH� Y� WHP
àODQNX�SUHGVWDYOMHQH�NODGYHQLFH��5LVED��$��'H�0DGGDOHQD��



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

$QWRQLR�&(/21$�	�$OHVVDQGUR�'(�0$''$/(1$��2&&855(1&(�2)�+$00(5+($'�6+$5.6��&+21'5,&+7+<(6��63+<51,'$(��,1�:$7(56�2))�6,&,/<���������

��

XS�WR�'HFHPEHU�������7KLV�SURJUDP�LV�D�UHJLRQDO�LQLWLD�
WLYH� OHG�E\� WKH� ,WDOLDQ� ,FKWK\RORJLFDO�6RFLHW\� �6RFLHWj� ,W�
WLRORJLFD�,WDOLDQD��

7KH� VWXG\� KDV� EHHQ� FRQGXFWHG� SULPDULO\� E\� PDLQ�
WDLQLQJ�FRQWDFWV�ZLWK� WKH� ILVKHUPHQ�DQG� WKURXJK� H[DPL�
QDWLRQ�RI�WKH�ILVK�FDXJKW�DQG�ODQGHG�LQ�WKH�DUHD��7KURXJK
WKHVH� FRQWDFWV��PDQ\� VSHFLPHQV� UHSRUWHG� E\� WKH� ILVKHU�
PHQ�ZHUH� DGGHG� WR� WKRVH� WKDW� KDG� EHHQ� SHUVRQDOO\� H[�
DPLQHG�E\�RQH�RI�WKH�DXWKRUV��$�&����$GGLWLRQDOO\��ZH�DF�
WLYHO\� VROLFLWHG� WKH� FROODERUDWLRQ� DQG� SDUWLFLSDWLRQ� RI
VSRUW�ILVKHUPHQ�DQG�VFXED�GLYHUV�LQ�WKH�VWXG\�DUHD�

:KHQHYHU� SRVVLEOH�� WKH� IROORZLQJ� GDWD� ZHUH� FRO�
OHFWHG� IRU� HDFK� FDSWXUHG� VSHFLPHQ�� VL]H�� ZHLJKW�� VH[�
VWRPDFK�FRQWHQWV��ILVKLQJ�JHDU�XVHG�IRU�FDSWXUH��ORFDWLRQ
DQG�GDWH�RI�FDSWXUH��DQG�FDWDORJXH�QXPEHU��FDW��QR��� LQ
WKH�PXVHXP�FROOHFWLRQV��:KHQ�SRVVLEOH��WKH�VL]H�RI�HDFK
VSHFLPHQ�ZDV� UHFRUGHG�DV� WRWDO� OHQJWK� �727��PHDVXUHG
DV�D� VWUDLJKW� OLQH�H[WHQGLQJ� IURP� WKH� WLS�RI� WKH� VQRXW� WR
WKH� WLS�RI� WKH�XSSHU� OREH�RI�FDXGDO� ILQ��ZLWK� WKH�FDXGDO
ILQ� LQ� WKH�GHSUHVVHG�SRVLWLRQ�� WKLV� LV� DOVR� WKH�PD[LPXP
OHQJWK� �&RPSDJQR�� ������� ,Q� PDQ\� FDVHV�� KRZHYHU�
VSHFLPHQV�ZHUH�QRW�PHDVXUHG�EXW�WKHLU�VL]H�ZDV�PHUHO\
HVWLPDWHG�E\�ILVKHUPHQ�DQG�GLYHUV�

5(68/76

'DWD� RI� KDPPHUKHDGV� IURP� 6LFLO\� UHSRUWHG� LQ� WKH
SUHYLRXV� OLWHUDWXUH� DUH�H[WUHPHO\� VFDUFH�DQG�DOO� UHIHU� WR
6�� ]\JDHQD�� 'RGHUOHLQ� ������������ ZURWH� WKDW� SDUWXUL�
WLRQ�RI�6��]\JDHQD�RII�6LFLO\�RFFXUV�LQ�VSULQJ�DQG�VXPPHU
DQG� OLWWHU� VL]H� LV� EHWZHHQ� ������ HPEU\RV�� DQG� WKDW� LQ
6LFLO\�LW�LV�PRUH�FRPPRQ�LQ�IDOO�DQG�ZLQWHU��$FFRUGLQJ�WR
7XWWRORPRQGR���������LQ�WKH�ZDWHUV�RII�&DWDQLD�LW�LV�PRUH
FRPPRQ�LQ�VXPPHU��7RUWRQHVH��������UHSRUWHG�FDSWXUHV
IURP�3DOHUPR�DQG�0HVVLQD��$FFRUGLQJ�WR�%LQL� �������� LW
LV�UHODWLYHO\�PRUH�DEXQGDQW�LQ�6LFLOLDQ�ZDWHUV�WKDQ�LQ�WKH
UHVW�RI�WKH�0HGLWHUUDQHDQ��&RVWD��������VDLG�WKLV�VSHFLHV
LV� UDWKHU� FRPPRQ� LQ� WKH� 0HVVLQD� 6WUDLW� GXULQJ� -XQH�
$XJXVW�� 9DQQL� ������� UHSRUWHG� WKDW� D� MXYHQLOH� IHPDOH
FDXJKW�RII�0HVVLQD�RQ���� -XO\������ LV�SUHVHUYHG� LQ� WKH
0XVHXP�RI�1DWXUDO�+LVWRU\� �/D�6SHFROD��RI� WKH�8QLYHU�
VLW\�RI�)ORUHQFH��FDW��QR���������7KH�0XVHXP�RI�=RRORJ\
RI�WKH�8QLYHUVLW\�RI�3DOHUPR�NHHSV� IRXU�VSHFLPHQV� �FDW�
QRV��3������3������ 3������ 3�������ZKRVH� FDSWXUH� ORFD�
WLRQ� LV�XQNQRZQ�EXW� IRU�ZKLFK� LW� LV�HDV\� WR�K\SRWKHVLVH
WKDW� WKH\�PD\�EH� IURP�6LFLOLDQ�ZDWHUV�� DQG� D� VSHFLPHQ
FDXJKW� LQ� WKH� �6HD� RI� 6LFLO\�� EHIRUH� ����� �FDW�� QR�� 3/�
�����

,Q� WKH� 0HVVLQD� 6WUDLW�� KDPPHUKHDGV� KDYH� DOZD\V
EHHQ� KLJKO\� YDOXHG� E\� SURIHVVLRQDO� ILVKHUPHQ�� ,Q� WKLV
DUHD�KDPPHUKHDGV�ZHUH�FDXJKW�ZLWK�D�FHUWDLQ�IUHTXHQF\
DQG� WKURXJKRXW� WKH� \HDU��2Q� DYHUDJH�� ������ KDPPHU�
KHDGV�ZHUH�FDXJKW�HDFK�\HDU��)URP�PLG�)HEUXDU\�WR�HQG
RI�0D\�� RQ� DYHUDJH� ���� VSHFLPHQV� ZHUH� WDNHQ� DV� E\�
FDWFK�� FDXJKW� DFFLGHQWDOO\� ZKLOH� ILVKLQJ� IRU� WXQD� ZLWK
KRRN�DQG�OLQH��7KH�EDLW�XVHG�ZDV�WKH�$WODQWLF�PDFNHUHO�

6FRPEHU� VFRPEUXV� /LQQDHXV�� ������ RU� (XURSHDQ� VSUDW�
6SUDWWXV� VSUDWWXV� �/LQQDHXV�� ������� )URP� HDUO\� -XQH� WR
PLG�6HSWHPEHU�� QXPHURXV� KDPPHUKHDGV� ZHUH� VLJKWHG
IURP� WKH� �IHOXFKH��� WKH� ILVKLQJ� ERDWV� XVHG� IRU� FDSWXULQJ
VZRUGILVK� ;LSKLDV� JODGLXV� /LQQDHXV�� ������ 0HGLWHUUD�
QHDQ�VSHDUILVK�7HWUDSWXUXV�EHORQH�5DILQHVTXH��������DQG
WXQD��)URP�WKH�HQG�RI�6HSWHPEHU�WR�HDUO\�'HFHPEHU��LQ
WKH�ZDWHUV�:HVWHUQ�1RUWK�RI�&DSR�3HORUR��JURXSV�RI���WR
��� VPRRWK� KDPPHUKHDGV� �EXW� PD\EH� RQO\� WKH� YLVLEOH
SDUW� RI� ODUJHU� VFKRROV�� ZHUH� VLJKWHG� TXLWH� RIWHQ� HYHQ
IURP�WKH� VHDVKRUH�� ,Q� WKLV� VHDVRQ�VFKRROV�RI�EXOOHW� WXQD
$X[LV�URFKHL�URFKHL��5LVVR��������SDVV�IURP�WKHVH�ZDWHUV�
DQG�KDPPHUKHDGV�SUH\HG�XSRQ� WKHP��DV�VKRZQ�E\� WKH
KLJK� QXPEHU� RI� EXOOHW� WXQD� IRXQG� LQ� WKH� VWRPDFK� RI
VRPH� FDXJKW� KDPPHUKHDGV�� 6FKRROV� RI� KDPPHUKHDGV
ZHUH� REVHUYHG� LQ� WKH�0HVVLQD� 6WUDLW� DQG� FORVHU� ZDWHUV
XQWLO� ������ EXW� VLQFH� WKHQ� WKHLU� SUHVHQFH� WKDW� KDG� DO�
UHDG\�GHFUHDVHG�LQ�WLPH�ZDV�QR�ORQJHU�REVHUYHG�

,Q� WKH�VXPPHU�RI�������D�KDPPHUKHDG�RI�DERXW���
NJ�ZDV�FDXJKW�ZLWK�D�KDUSRRQ�RII�*DQ]LUUL�E\�ILVKHUPDQ
$QWRQLQR�'RQDWR�� ZKR� VWLOO� KDV� WKH� VHW� RI� MDZV� RI� WKLV
VSHFLPHQ�SUHVHUYHG��$��'RQDWR��SHUV��FRPP����2Q���-XO\
������D�IHPDOH�ZHLJKLQJ�DERXW����NJ�ZDV�KDUSRRQHG�RII
*DQ]LUUL�� WHOHRVW� UHPDLQV�� SUREDEO\� FKXE� PDFNHUHOV
6FRPEHU� MDSRQLFXV� +RXWWX\Q�� ������ ZHUH� IRXQG� LQ� LWV
VWRPDFK��*��$UHQD��SHUV��FRPP����7KH�VHW�RI�MDZV�RI�WKLV
VSHFLPHQ�LV�SUHVHUYHG�LQ�RQH�RI� WKH�DXWKRU
V� �$�&���SHU�
VRQDO�FROOHFWLRQ��,Q�WKH�VXPPHU�RI�������DQ�DSSUR[�����
NJ�SUHJQDQW�IHPDOH�KDPPHUKHDG�ZDV�FDXJKW�ZLWK�D�KDU�
SRRQ� LQ� WKH� ZDWHUV� RI� 0HVVLQD� 6WUDLW� �$�� $UHQD�� SHUV�
FRPP���� $� ��� NJ� KDPPHUKHDG� ZDV� KDUSRRQHG� DQG
FDSWXUHG� RII� *DQ]LUUL� RQ� �� 6HSWHPEHU� ������ 2Q� ��
6HSWHPEHU�������DQ�DSSUR[�����NJ�VSHFLPHQ�ZDV�FDXJKW
RII�7RUUH�)DUR��WKH�ILVKLQJ�JHDU�XVHG�ZDV�D�GULIW�QHW�FDOOHG
�PRWXODUD��� XVHG� IRU� EXOOHW� WXQD� DQG� $WODQWLF� ERQLWRV�
6DUGD�VDUGD��%ORFK���������)��/D�)DXFL��SHUV��FRPP����2Q
���-XO\�������D�PDOH�KDPPHUKHDG�RI�DERXW�����NJ�ZDV
KDUSRRQHG� IURP� D� �IHOXFD�� RII� 6FDOHWWD� =DQFOHD�� WKLV
VSHFLPHQ� KDG� RQH� RI� KLV� FODVSHUV� FXW� LQ� KDOI�� ZLWK� D
ZHOO�KHDOHG� VFDU�� ,Q� WKH� VWRPDFK�RI� WKLV� VSHFLPHQ�� KDOI
RI�D�VPDOO�VL]HG�GROSKLQ��SUREDEO\�D�ERWWOHQRVH�GROSKLQ
7XUVLRSV�WUXQFDWXV��0RQWDJX���������RU�D�VWULSHG�GROSKLQ
6WHQHOOD�FRHUXOHRDOED��0H\HQ���������ZDV�IRXQG��'��/LV�
FLRWWR�� SHUV�� FRPP���� 2Q� ��� 2FWREHU� ������ D� ��� NJ
KDPPHUKHDG� ZDV� FDXJKW� EHWZHHQ� 3XQWD� 3H]]R� DQG
9LOOD�6DQ�*LRYDQQL�� WKH�ILVKHUPDQ�ZDV�ILVKLQJ� IRU�EXOOHW
WXQD� ZLWK� JHDU� FDOOHG� �ILORVD��� D� OLQH� FDUU\LQJ� WZHQW\
KRRNV� ZLWK� FRORXUHG� ZRRO� DV� EDLW�� 7KH� VKDUN� ZDV
KRRNHG��DQG�ZKHQ�EURXJKW�WR�WKH�VXUIDFH��WKH�ILVKHUPDQ
NLOOHG�LW�ZLWK�KDUSRRQ��)��%DJQDWR��SHUV��FRPP����2Q���
-XO\�������D�KDPPHUKHDG�ZDV�VLJKWHG�IURP�D��IHOXFD��RII
&DSR� 6DQ� 5DQLHUL�� 0HVVLQD�� DQG� WKH� ILVKHUPHQ� DS�
SURDFKHG� LW�ZLWK� WKH�DLP�RI�FDSWXULQJ� LW��EXW� LW�HVFDSHG
�/�� 0DQFXVR�� SHUV�� FRPP���� $� MXYHQLOH� VSHFLPHQ�
ZHLJKLQJ�RQO\�DERXW����NJ��ZDV�FDXJKW�RQ����2FWREHU
�����RII�6FLOOD�LQ�D�GULIW�QHW��*��6FDUIu��SHUV��FRPP����2Q
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���1RYHPEHU� ������ RII� 7RUUH�%LDQFD� �7RUUH� )DUR��� WZR
KDPPHUKHDGV� ZHUH� VLJKWHG� E\� D� ILVKHUPDQ� ILVKLQJ� IRU
EXOOHW�WXQD�ZLWK�D�OLQH�IURP�D�VPDOO�ERDW�� WKH�ILVKHUPDQ
VXFFHHGHG�LQ�FDSWXULQJ�RQH�RI�WKH�WZR�VKDUNV��ZHLJKLQJ
DERXW�����NJ��ZLWK�KDUSRRQ��ZKLOH�WKH�VHFRQG�VSHFLPHQ
UDSLGO\� GLVDSSHDUHG� �*�� 5DQGR�� SHUV�� FRPP���� 2Q� ��
$XJXVW�� DQ� HVWLPDWHG� ���� FP� KDPPHUKHDG� ZDV� HQ�
FRXQWHUHG� RII� 1L]]D� GL� 6LFLOLD� E\� ILVKHUPHQ� ZKR� ZHUH
ILVKLQJ� IRU� $WODQWLF� VDXU\� 6FRPEHUHVR[� VDXUXV� VDXUXV
�:DOEDXP�� ������� WKH� ILVKLQJ� JHDU� XVHG� ZDV� D� VSHFLDO
VXUURXQGLQJ� QHW� FDOOHG� �UDYDVWLQD��� XVHG� RQO\� LQ� WKH
0HVVLQD� 6WUDLW� E\� ILVKHUPHQ� IURP� 6LFLO\� DQG� &DODEULD�
7KH�ILVKHUPHQ�DWWHPSWHG�WR�FDSWXUH�WKH�VKDUN��EXW�LW�HV�
FDSHG� �)UDQFR� $UHQD�� SHUV�� FRPP���� ,Q� WKH� 0HVVLQD
6WUDLW�� D� ODUJH�KDPPHUKHDG�ZDV�KRRNHG� LQ� WKH� QLJKW� RI
���)HEUXDU\������ZLWK�D�OLQH�IRU�WXQD�ZLWK�(XURSHDQ�HHO
$QJXLOOD� DQJXLOOD� �/LQQDHXV�� ������ DV� EDLW�� EXW� LW� EURNH
WKH�OLQH��3��$UHQD��SHUV��FRPP����$����NJ�VSHFLPHQ�ZDV
KDUSRRQHG�DQG�FDXJKW�LQ�WKH�6WUDLW�RQ���$XJXVW�������)�
'RQDWR�� SHUV�� FRPP���� ,Q� 6HSWHPEHU� ������ D� ���� NJ
PDOH� KDPPHUKHDG� ZDV� KDUSRRQHG� IURP� D� VPDOO� ERDW�
����P�RII�WKH�6WUDLW�FRDVW��*��0DQFXVR��SHUV��FRPP����$
SKRWRJUDSK�UHSURGXFHG�LQ�WKLV�ZRUN��)LJ������&��3DYRQH�
SHUV�� FRPP���� LV� WHVWLPRQ\� RI� WKH� FDSWXUH� RI� D� VPRRWK
KDPPHUKHDG�FDXJKW�LQ�D�GULIW�QHW�RII�WKH�,RQLDQ�FRDVW�RI
6LFLO\� LQ� WKH� 
��V�� $� ��� NJ� PDOH� ZDV� KDUSRRQHG� DQG
FDXJKW� RII� *DQ]LUUL� RQ� ��� -XO\� ����� �*�� &XUUy�� SHUV�
FRPP���� $� ��� NJ� IHPDOH�ZDV� FDSWXUHG�ZLWK� D� KDUSRRQ
RII� 7RUUH� )DUR� RQ� ��� 0D\� ����� �0�� /D� )DXFL�� SHUV�
FRPP���� $� ��� NJ�PDOH� ZDV� KDUSRRQHG� DQG� FDXJKW� RII
*DQ]LUUL�RQ���$XJXVW�������$��$UHQD��SHUV��FRPP����DQG
D�����NJ�VSHFLPHQ�ZDV�FDSWXUHG�LQ�WKH�VDPH�\HDU�ZLWK
KRRN�DQG�OLQH�XVHG�IRU�FDSWXULQJ�WXQD�DQG�H[DPLQHG�E\
RQH�RI� WKH�DXWKRUV� �$�&����$W�QRRQ�RQ���� -XO\�������DQ
HVWLPDWHG� ���� FP� KDPPHUKHDG� ZDV� VHHQ� VZLPPLQJ
VRXWKZDUGV�ZLWK�LWV�GRUVDO� ILQ�SURWUXGLQJ�DERYH� WKH�VXU�
IDFH� EHWZHHQ� &DSR� 3HORUR� DQG� 6FLOOD�� VRPH� ILVKHUPHQ
ZKR�ZHUH�ILVKLQJ�IRU�VZRUGILVK�DSSURDFKHG�WKH�VKDUN�LQ
RUGHU� WR� FDSWXUH� LW�� EXW� WKH� DQLPDO� GLVDSSHDUHG� �*�
%DUGHWWD��SHUV��FRPP����2Q����0DUFK�������D�KDPPHU�
KHDG�HVWLPDWHG�WR�EH�RYHU�����FP�LQ�OHQJWK�ZDV�VLJKWHG
LQ�WKH�0HVVLQD�6WUDLW�E\�RQH�RI�WKH�DXWKRUV��$�&���

$QRWKHU� DUHD�� ZKHUH� KDPPHUKHDG� VKDUNV� ZHUH
FRPPRQ�� ZDV� RII� 3DOHUPR�� ,Q� WKHVH� ZDWHUV� QXPHURXV
KDPPHUKHDGV�ZHUH�FDXJKW�ZLWK�ORQJOLQHV�DQG�GULIW�QHWV�
3RUWLFHOOR�GL�6DQWD�)ODYLD�ZDV� WKH�PRVW� LPSRUWDQW� ODQG�
LQJ�VLWH�LQ�WKLV�DUHD��+DPPHUKHDGV�ZHUH�RQFH�DEXQGDQW
LQ� WKHVH� ZDWHUV�� DQG� �������� VSHFLPHQV� ZHUH� FDXJKW
HDFK�\HDU�GXULQJ� WKH� VXPPHU�PRQWKV� LQ�GULIW� QHWV�XVHG
IRU�FDSWXULQJ�VZRUGILVK���VSDGDUH���E\�RQH�KXQGUHG�ERDWV
EHORQJLQJ� WR� ILVKHUPHQ� RSHUDWLQJ� IURP� 3RUWLFHOOR� GL
6DQWD� )ODYLD�� $QRWKHU� ��� KDPPHUKHDGV� ZHUH� FDXJKW
HDFK� \HDU� LQ� SHODJLF� ORQJOLQHV�� %XW� DIWHU� WKH� ODWH� 
��V�
WKHVH� VKDUNV� EHFRPH� FRQVSLFXRXVO\� OHVV� DEXQGDQW� DQG
VKRUWO\�FROODSVHG��7RGD\�WKH�KDPPHUKHDG�LV�XQFRPPRQ
LQ� WKHVH� ZDWHUV�� DQG� RQO\� ���� VSHFLPHQV� DUH� FDXJKW

HDFK�\HDU��7KH�ILVKHUPHQ�WKHPVHOYHV�DUH�SHUIHFWO\�DZDUH
WKDW� WKH�PDLQ� UHDVRQ� IRU� WKLV�GLVDVWHU�KDV�EHHQ� WKH�GULIW
QHW� FDOOHG� �VSDGDUH��� 7KH� ODVW� KDPPHUKHDG� UHFRUGHG
IURP�WKLV�DUHD��DQ�HVWLPDWHG����NJ�JXWWHG�VSHFLPHQ��ZDV
FDXJKW�LQ�WKH�VXPPHU�RI������LQ�RQH�RI� WKHVH�GULIW�QHWV
�&��2UODQGR��SHUV��FRPP���

,Q� WKH� DUHD� DURXQG� 7UDSDQL�� WKH� PRVW� LPSRUWDQW
ODQGLQJ� VLWH� LV� 0DUVDOD�� ZKHUH� VRPH� VSHFLPHQV� DUH
FDXJKW� HDFK�\HDU� EHWZHHQ�6HSWHPEHU� DQG�2FWREHU�� E\
ILVKLQJ� YHVVHOV� WKDW� XVH� SHODJLF� ORQJOLQHV� IRU� VZRUGILVK
ZLWK�PDFNHUHO�DV�EDLW�� ILVKLQJ�DERXW����PLOHV�QRUWK�HDVW
RI�8VWLFD� ,VODQG��+DPPHUKHDGV�FDXJKW�E\� WKHVH�YHVVHOV
DUH� XVXDOO\� ODQGHG� LQ�0DUVDOD� RU� LQ� 6DQ�9LWR� /R�&DSR�
8QWLO�WKH�HDUO\�
��V��KDPPHUKHDGV�ZHUH�UHJXODUO\�FDXJKW
E\�0DUVDOD�ILVKHUPHQ�LQ�ZDWHUV����PLOHV�QRUWK�RI�8VWLFD
,VODQG��,Q� WKLV�DUHD��HDFK� ILVKLQJ�ERDW�FDXJKW�DERXW����

)LJ�� ��� 6PRRWK� KDPPHUKHDG� 6SK\UQD� ]\JDHQD� �/LQ�
QDHXV��������FDXJKW�LQ�D�GULIW�QHW�RII�WKH�,RQLDQ�FRDVW�RI
6LFLO\�� ,WDO\�� LQ�WKH� 
��V�� �3KRWR�UHSURGXFHG�E\�SHUPLV�
VLRQ�RI�&��3DYRQH�
6O�� ��� 1DYDGQD� NODGYHQLFD� 6SK\UQD� ]\JDHQD� �/LQQn�
������� XMHWD� Y� GHYHWGHVWLK� OHWLK� SUHMÉQMHJD� VWROHWMD� Y
YLVHàR�PUHËR�Y�-RQVNHP�PRUMX�QHGDOHà�RG�6LFLOLMH���)R�
WRJUDILMD�UHSURGXFLUDQD�]�GRYROMHQMHP�&��3DYRQHMD�
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KDPPHUKHDGV� HDFK� \HDU� DV� E\�FDWFK� RI� VZRUGILVK� ILVK�
HU\��6SHFLPHQV�FDSWXUHG�LQ�WKH�
��V�LQFOXGHG�HYHQ�VRPH
ODUJH� LQGLYLGXDOV�� ZHLJKLQJ� EHWZHHQ� ���� DQG� ���� NJ�
6RPHWLPHV�� KDPPHUKHDGV� ZHUH� DOVR� FDXJKW� LQ� WXQD�
WUDSV�� EHWZHHQ� VSULQJ� DQG� VXPPHU�� $� FDSWXUH� WKDW� RF�
FXUUHG� D� ORQJ� WLPH� DJR� LQ� WKH� WXQD�WUDS� RI� )DYLJQDQD�
(JDGL� ,VODQGV�� LV� VWLOO� UHPHPEHUHG� E\� ILVKHUPHQ�� )URP
WKH� SHULRG� ����������� FDSWXUHV� RI� KDPPHUKHDGV� IURP
WKH� 7UDSDQL� DUHD� KDYH� GHFUHDVHG�� $Q� DSSUR[�� ���� FP
KDPPHUKHDG��SUREDEO\�D�PDOH��ZDV�FDXJKW�RII� 7UDSDQL
LQ�WKH�ODWH�VSULQJ�������LQ�D�QHW�XVHG�IRU�FDSWXULQJ�EXOOHW
WXQD� �6�� /RPEDUGR��SHUV�� FRPP����1RZDGD\V�� KDPPHU�
KHDGV�DUH�XQFRPPRQ�LQ�WKH�7UDSDQL�DUHD�

,Q� 6HOLQXQWH�� WKHUH� DUH� VPDOO�PHGLXP� VL]HG� ILVKLQJ
ERDWV� WKDW� ILVK� IRU� VZRUGILVK� XVLQJ� ORQJOLQHV�� DERXW� ��
PLOHV�RII�WKH�ZHVWHUQ�VRXWKHUQ�6LFLOLDQ�FRDVW��&DSWXUHV�RI
KDPPHUKHDGV�ZHUH�RQFH�TXLWH�FRPPRQ��EXW�IRU�DW�OHDVW
���\HDUV�� WKHVH� VKDUNV�KDYH�EHHQ� UDUHO\�HQFRXQWHUHG� LQ
WKHVH�ZDWHUV��7KH�ODVW�UHFRUG�VHHPV�WR�EH�WKDW�RI�DQ�HVWL�
PDWHG�����FP�ORQJ�VSHFLPHQ��SUREDEO\�D�PDOH��FDXJKW
DURXQG�WKH�VXPPHU�RI�������9��&RWWRQH��SHUV��FRPP���

,Q� WKH� DUHD� RI� 3RUWRSDOR� GL� &DSR� 3DVVHUR� DQG�0DU�
]DPHPL������VSHFLPHQV�ZHUH�RQFH�FDSWXUHG�HDFK�\HDU
LQ� GULIW� QHWV� DQG� RFFDVLRQDOO\� LQ� WXQD�WUDSV�� EXW� RXU
VHDUFK� IRU� UHFRUGV� IURP� WKLV�DUHD�VHHPV� WR� LQGLFDWH� WKDW
QR� VLJKWLQJV� RU� FDSWXUHV� KDYH� RFFXUUHG� IRU� DW� OHDVW� WHQ
\HDUV�

,Q� WKH� DUHD� RI� &DWDQLD�� KDPPHUKHDGV� ZHUH� RQFH
FDXJKW�ZLWK�UHJXODULW\��ERWK�ZLWK�QHWV�DQG�ZLWK�ORQJOLQHV
IRU� VZRUGILVKHV� DQG� WXQD�� EXW� VLQFH� WKH� SHULRG� �����
������RQO\�����FDSWXUHV�RFFXU�HDFK�\HDU�

$QRWKHU�DUHD�IUHTXHQWHG�E\�KDPPHUKHDGV�LV�WKH�RQH
DURXQG�/DPSHGXVD�,VODQG�LQ�WKH�6LFLOLDQ�&KDQQHO��8QWLO
WKH� HDUO\� 
��V�� KDPPHUKHDGV�ZHUH� FDXJKW� UHJXODUO\� E\
ILVKHUPHQ�RI�/DPSHGXVD��HVSHFLDOO\�IURP�0DUFK�WR�6HS�
WHPEHU� �*�� %ROLQR�� SHUV�� FRPP���� 7KHVH� VKDUNV� ZHUH
XVXDOO\�FDXJKW�DORQJ�WKH�EDQN�RI�/HYDQWH�����PLOHV�HDVW
RI� /DPSHGXVD�� $FFRUGLQJ� WR� PDQ\� ILVKHUPHQ�� LW� ZDV
TXLWH� FRPPRQ� WR� VLJKW� IURP� �� WR� ��� VPDOO� VL]HG� KDP�
PHUKHDGV� VZLPPLQJ� ZLWK� WKHLU� GRUVDO� ILQ� SURWUXGLQJ
DERYH� WKH� VXUIDFH�� $� VLQJOH� ORQJOLQH� XVXDOO\� FDSWXUHG
DERXW�����KDPPHUKHDGV��(DFK�ILVKLQJ�ERDW�ODQGHG�����
���� NJ� RI� KDPPHUKHDGV� HDFK� \HDU�� $OPRVW� DOO� VSHFL�
PHQV� ZHUH� VPDOO� VL]HG�� PRVW� KDG� D� JXWWHG� ZHLJKW� EH�
WZHHQ����DQG����NJ��EXW�VSHFLPHQV�EHWZHHQ���DQG���NJ
ZHUH�DOVR�IUHTXHQWO\�FDSWXUHG��3UHJQDQW�IHPDOHV�EHDULQJ
\HOORZ�RYD�RI�DERXW�D�FHQWLPHWUH�LQ�GLDPHWHU�ZHUH�DOVR
UHFRUGHG��7KH�ILVKLQJ�JHDU�ZDV�XVXDOO\�D�SHODJLF�ORQJOLQH
XVHG� WR� FDWFK� VKDUNV��ZLWK� WKH� WHUPLQDO� SDUW� RI� WKH� OLQH
PDGH� RI� VWHHO�� /LQNV� EHWZHHQ� FRQWLQHQWDO� ,WDO\� DQG
/DPSHGXVD�ZHUH� VFDUFH�� DQG� WKH� SRSXODWLRQ� RI� WKLV� LV�
ODQG�XVHG� WR�GU\�D�ODUJH�DPRXQW�RI� ILVK�� LQFOXGHG�KDP�
PHUKHDGV�DQG�RWKHU�VKDUNV��2WKHU�ILVKLQJ�JHDUV� WKDW�RF�
FDVLRQDOO\�FDSWXUHG�KDPPHUKHDGV�LQ�/DPSHGXVD�ZDWHUV
ZHUH� WUDPPHOV� DQG� KRRN� DQG� OLQH�� EXW� XVXDOO\� WKH
VSHFLPHQV�FDXJKW�ZLWK�WKH�ODWWHU�V\VWHP�ZHUH�YHU\�VPDOO

DQG�ILVKHUPHQ�VHW�WKHP�IUHH�VWLOO�DOLYH�RU�WKH�VKDUNV�HYHQ
EURNH�WKH�PRQRILODPHQW�E\�WKHPVHOYHV��6RPHWLPHV��RQH
RU� WZR� KDPPHUKHDGV� ZRXOG� DSSURDFK� ILVKLQJ� ERDWV
ZKHQ� WKHVH�ZHUH� FDWFKLQJ� (XURSHDQ� VTXLGV�/ROLJR� YXO�
JDULV� �/DPDUFN������� ODWH� LQ� WKH�DIWHUQRRQ��2II� /DPSH�
GXVD��VTXLG� ILVKLQJ� LV�FDUULHG�RXW�DV� IROORZV��$ERXW����
����ERDWV�FDVW� WKH�DQFKRU� LQ�DQ�DUHD�RI� DERXW�����P��
DQG�WKHQ�DWWUDFW�VTXLGV�E\�OLJKWV��DQG�WKHVH�FHSKDORSRGV
FRQJUHJDWH�LQ�WKH�DUHD�LQ�ODUJH�QXPEHUV��*��%ROLQR��SHUV�
FRPP���� 1RZDGD\V� KDPPHUKHDGV� DUH� UDUHO\� VLJKWHG
DORQJ�WKH�EDQN�RI�/HYDQWH��DQG�HYHQ�LQ�WKLV�FDVH�ILVKHU�
PHQ�DUH�DZDUH�WKDW�WKH�PDLQ�UHDVRQ�IRU�WKLV�DOPRVW�WRWDO
GLVDSSHDUDQFH�KDV�EHHQ�WKH�H[FHVVLYH�ILVKLQJ�SUHVVXUH�

,Q�ZDWHUV�DURXQG�/DPSHGXVD��HQFRXQWHUV�ZLWK�GLYHUV
KDYH�DOVR�EHHQ�UHFRUGHG��$Q�HQFRXQWHU�RFFXUUHG�GXULQJ
D�ODWH�PRUQLQJ�GLYH��LQ�$XJXVW�������DERXW����PLOHV�RII�
VKRUH��DERXW����P�GHHS��ZKHQ� WKH�VHD�ZDV�FDOP��$OHV�
VDQGUR� 2OVFKNL� ZDV� VSHDUILVKLQJ� ZLWK� 3DROR� 1RWDUEDU�
WROR� DQG� RWKHU� GLYHUV�� 6RPH� KDPPHUKHDG� VKDUNV� HVWL�
PDWHG� WR� EH� DERXW� ���� FP� ORQJ� VZDP� DW� WKH� VXUIDFH�
7KH� VKDUNV� VLPSO\� LJQRUHG� WKH� GLYHUV� DQG� OHIW� �$�� 2O�
VFKNL��SHUV��FRPP����,Q�WKH�VDPH�DUHD��DQRWKHU�HQFRXQWHU
WRRN�SODFH�LQ�WKH�HDUO\�
��V�RII�/DPSHGXVD�FRDVW��3DROR
1RWDUEDUWROR�ZDV� ILOPLQJ�XQGHUZDWHU��ZKHQ�KH� QRWLFHG
VRPH�KDPPHUKHDG�VKDUNV��(YHQ� LQ� WKLV�FDVH�� WKH�VKDUNV
LJQRUHG� WKH� GLYHU�� UHPDLQLQJ� IDU� IURP� KLP� DQG� WKHQ
VZDP�DZD\� �$��2OVFKNL��SHUV�� FRPP���� 6WHIDQR�&DUOHWWL
KDG� VRPH� XQGHUZDWHU� HQFRXQWHUV� ZLWK� KDPPHUKHDG
VKDUNV�RII�/DPSHGXVD��2QH�RI�WKHVH�HQFRXQWHUV�RFFXUUHG
LQ� WKH�VXPPHU�RI������RII�&DSR�*UHFDOH��DW�D�GHSWK�RI
DERXW����P��ZKHUH�D�SLQQDFOH� ULVHV� IURP�WKH�VDQG\�VHD
ERWWRP��&DUOHWWL�ZDV�VSHDUILVKLQJ�DQG�ZDV�DERXW������
P�DERYH� WKH� VHD� IORRU�ZKHQ�KH� FDXJKW� VLJKW� RI� DQ� LP�
PHQVH� VFKRRO� RI� KDPPHUKHDG� VKDUNV� VZLPPLQJ� DW� D
GHSWK�RI�DERXW����P��7KH�ZDWHU�ZDV�OLPSLG��DQG�&DUOHWWL
KDG�D�SHUIHFW�YLHZ�RI�WKH�KDPPHUKHDG�VKDUNV��VLOKRXHW�
WHG� DJDLQVW� WKH� VXUIDFH� OLJKW�� 7KH� VFKRRO� FRQVLVWHG� RI
VHYHUDO�GR]HQV�RI�LQGLYLGXDOV�PHDVXULQJ�XS�WR�DW�OHDVW��
P��VZLPPLQJ�LQ�QRUWKHUQ�GLUHFWLRQ��FRPSOHWHO\�LJQRULQJ
ERWK� WKH� GLYHU� DQG� LWV� VSHDUHG� JURXSHU�� 'XULQJ� RWKHU
GLYHV�� 6WHIDQR� &DUOHWWL� KDV� HQFRXQWHUHG� RWKHU� KDPPHU�
KHDGV�RII�/DPSHGXVD��EXW�LQ�WKHVH�FDVHV�WKH�DQLPDOV�RF�
FXUUHG�VLQJO\��6��&DUOHWWL��SHUV��FRPP���

',6&866,21

(YHQ�LI�LQ�DOPRVW�DOO�FDVHV�WKH�H[DFW�VSHFLHV�RI�KDP�
PHUKHDG�ZDV�QRW� UHSRUWHG��ZH�KDYH� WR� VXSSRVH� WKDW� DW
OHDVW�WKH�ODUJH�PDMRULW\�RI�WKH�FDVHV�UHSRUWHG�KDYH�WR�EH
UHIHUUHG�WR�6��]\JDHQD��WKH�RQO\�VSHFLHV�UHFRUGHG�WR�GDWH
LQ�6LFLOLDQ�ZDWHUV�

7KH� VSHFLPHQV�� IRU� ZKRP� WKH� GLPHQVLRQV� ZHUH
JLYHQ��UDQJHG�IURP�����WR�����FP�LQ�OHQJWK�DQG�IURP���
WR� ���� NJ� LQ�ZHLJKW�� 7KH� OHQJWKV� RI� WKH� VSHFLPHQV� IHOO
ZLWKLQ�WKH�UDQJHV�SUHYLRXVO\�GHVFULEHG�IRU�6��]\JDHQD��DW
OHDVW�����RU�����FP�DFFRUGLQJ�WR�&RPSDJQR��������
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,Q� WKH� VWXG\� DUHD�� KDPPHUKHDG� VKDUNV� IHHG� SULQFL�
SDOO\�RQ�ERQ\�ILVK��%XOOHW�WXQD��SUREDEO\�FKXE�PDFNHUHOV
DQG�KDOI�RI�RQH�VPDOO�VL]HG�GROSKLQ�� OLNHO\� WR�EH�ERWWOH�
QRVH� RU� VWULSHG� GROSKLQ�� ZHUH� IRXQG� LQ� KDPPHUKHDG
VWRPDFKV��7KLV� ODWWHU�FDVH� LV�HVSHFLDOO\� LQWHUHVWLQJ� VLQFH
WR� WKH�EHVW� RI� RXU� NQRZOHGJH�� HYHQ� LI� GDWD� RI� KDPPHU�
KHDG� GLHW� DUH� QXPHURXV� LQ� OLWHUDWXUH� �/LQHDZHDYHU� 	
%DFNXV�� ������ (OOLV�� ������ &RPSDJQR�� ������ 6WHYHQV�
������&DVWUR��������6WHYHQV�	�/\OH��������6PDOH�������
/DVW�	� 6WHYHQV�� ������&OLII�� ������%DUUXOO�HW� DO��� ������
QR�RWKHU�FDVHV�RI�6SK\UQD�IHHGLQJ�RQ�GROSKLQV�KDG�EHHQ
UHSRUWHG�SUHYLRXVO\��,W�LV�LPSRVVLEOH�WR�NQRZ�ZKHWKHU�WKH
\RXQJ�GROSKLQ�ZDV�DOLYH�RU�GHDG�ZKHQ� LW�ZDV�HDWHQ�E\
WKH� KDPPHUKHDG�� +DPPHUKHDGV� KDYH� DOVR� EHHQ� RE�
VHUYHG�IHHGLQJ�RQ�(XURSHDQ�VTXLG�

$�ODUJHU�VDPSOH�RI�DGXOWV� LV�UHTXLUHG�EHIRUH�GUDZLQJ
DQ\�FRQFOXVLRQV�FRQFHUQLQJ�WKH�VH[�UDWLR��*RQDGV�ZHUH
QRW� H[DPLQHG�� EXW� DW� OHDVW� VRPH� VSHFLPHQV� KDG� WR� EH
PDWXUH��RQ�WKH�EDVLV�RI� WKHLU�VL]H��3UHJQDQW�IHPDOHV�DQG
QXPHURXV� MXYHQLOHV�� PRVW� SUREDEO\� LQFOXGLQJ� QHZERUQ
VSHFLPHQV�� ZHUH� UHFRUGHG�� LQGLFDWLQJ� WKDW� WKH� 6LFLOLDQ
&KDQQHO�LV�D�SRWHQWLDO�UHSURGXFWLYH�DUHD�IRU�6��]\JDHQD�

7KHVH�VKDUNV� UDUHO\�DSSURDFK�GLYHUV�FORVHO\��:H�DUH
XQDZDUH� RI� DQ\� DJJUHVVLYH� EHKDYLRXU� RU� LQFLGHQWV� LQ�
YROYLQJ�KXPDQV�LQ�WKHVH�ZDWHUV�

7KH�IDFW�WKDW�VPRRWK�KDPPHUKHDG�VKDUNV�RIWHQ�RFFXU
LQ�VFKRROV��VRPHWLPHV�RI�KXJH�VL]H��KDV�EHHQ�DOUHDG\�UH�
SRUWHG� IURP� 1RUWK� &DUROLQD�� 8�6�$��� DQG� 6RXWK� $IULFD
�%LJHORZ� 	� 6FKURHGHU�� ������ /LQHDZHDYHU� 	� %DFNXV�
������%DVV�HW�DO����������WKH�UHDVRQ�IRU�WKHVH�JDWKHULQJV
VKRXOG�EH�PLJUDWRU\��%LJHORZ�	�6FKURHGHU��������&RP�
SDJQR���������7KH�FDVHV�UHFRUGHG�LQ�WKH�VWXG\�DUHD�FRQ�
ILUP� WKDW� WKH� EHKDYLRXU� RI� VFKRRO� IRUPLQJ� LV� FRPPRQ
HYHQ� LQ� WKH�0HGLWHUUDQHDQ�6HD��7KH� UHJXODU�RFFXUUHQFH
RI� KDPPHUKHDG� VFKRROV� DORQJ� WKH� EDQN�RI� /HYDQWH�� RII
/DPSHGXVD��PD\�LQGLFDWH�D�EHKDYLRXU�VLPLODU�WR�WKH�RQH
GHVFULEHG� E\� .OLPOH\� HW� DO�� ������� IRU� WKH� VFDOORSHG
KDPPHUKHDGV� UHVLGHQW� LQ� WKH� DUHD� RI� WKH� VHD�PRXQW� (O
%DMR� (VSLULWX� 6DQWR�� 6HD� RI� &RUWH]�� ZKHUH� WKHVH� VKDUNV
UHJXODUO\�JDWKHU�LQ�VFKRROV�GXULQJ�WKH�GD\�

7RGD\�KDPPHUKHDG�VKDUNV�DUH�UDUHO\�FDXJKW�E\�SUR�
IHVVLRQDO� ILVKHUPHQ� RSHUDWLQJ� LQ� WKH� VWXG\� DUHD�� 0RVW
KDPPHUKHDGV�DUH�WDNHQ�DV�E\�FDWFK��FDXJKW�DFFLGHQWDOO\
ZKLOH�ILVKLQJ�IRU�RWKHU�FRPPHUFLDO�VSHFLHV��1RZDGD\V�D
VSHFLILF�ILVKHU\�IRU�KDPPHUKHDG�VKDUNV�GRHV�QRW�H[LVW�LQ
6LFLO\�� 7KHUH� DUH� QR� UHJXODWLRQV� RU� FRQWURO� RYHU� WKH
KDPPHUKHDG�VKDUN� ILVKHU\� LQ� ,WDO\��7KH� W\SHV�RI� ILVKLQJ
JHDU�XVHG�DUH�SHODJLF�ORQJOLQHV��GULIW�QHWV��KRRN�DQG�OLQH�
KDUSRRQV� DQG� WXQD�WUDSV�� 7KH� EDLWV� XVHG� DUH� $WODQWLF
PDFNHUHOV��(XURSHDQ�VSUDWV��(XURSHDQ�HHOV�DQG�(XURSHDQ
IO\LQJ� VTXLG�� 7KH� SHODJLF� ORQJOLQHV�� LQ� ZKLFK� KDPPHU�
KHDG� VKDUNV� DUH�PRUH� RIWHQ� FDXJKW�� DUH� WKRVH� XVHG� IRU
FDSWXULQJ�VZRUGILVK��7KH�PDLQ�OLQH�LV���������PP�WKLFN�
$W�LQWHUYDOV�RI�DW�OHDVW����P��������P�ORQJ�DQG�����PP
WKLFN�PRQRILODPHQW� OLQHV� DUH� DWWDFKHG�� HDFK� FDUU\LQJ� D
KRRN��7KH�WRWDO� OHQJWK�RI� WKHVH�SHODJLF�ORQJOLQHV�LV�XVX�

DOO\������NP��ZLWK�D�WRWDO�RI����������KRRNV�
7KHVH�VKDUNV�ZHUH�UHWDLQHG�DQG�VROG�IRU�KXPDQ�FRQ�

VXPSWLRQ��,Q�,WDO\��KDPPHUKHDG�VKDUN�PHDW�LV�PDUNHWHG
IUHVK�RU�IUR]HQ�IRU�KXPDQ�FRQVXPSWLRQ��,W�LV�SDUWLFXODUO\
DSSUHFLDWHG� LQ� 6LFLO\�� ZKHUH� LW� LV� FRQVLGHUHG� RI� KLJK
TXDOLW\� DQG� XVXDOO\� GHVWLQHG� IRU� GRPHVWLF� FRQVXPSWLRQ
DQG�VRPHWLPHV�VKLSSHG�WR�RWKHU�SDUWV�RI�6LFLO\�EXW�UDUHO\
WR�1RUWK�,WDO\��ZKHUH�LW�KDV�ORZ�PDUNHW�DSSHDO��,Q�6LFLO\�
KDPPHUKHDG�PHDW�LV�PDUNHWHG�XQGHU�WKH�QDPH�RI��PDJ�
QXVD���RQH�RI�WKH�UHJLRQDO�QDPHV�RI�WKHVH�VKDUNV���ZKLOH
LQ�RWKHU�,WDOLDQ�UHJLRQV�LW�LV�RIWHQ�PDUNHWHG�XQGHU�LQFRU�
UHFW� QDPHV� DQG� VROG� DV� �SDORPER�� �VPRRWK�KRXQG��
+DPPHUKHDGV� DUH� RIWHQ� VROG� DW� D� TXLWH� KLJK� SULFH� LQ
6LFLO\�� XS� WR� ����� (XUR�NJ�� ,Q� WKH� 
��V��ZKHQ�KDPPHU�
KHDGV� ZHUH� FDXJKW� LQ� ODUJH� QXPEHUV�� WKHLU� SULFH� ZDV
KLJK������������ OLUH�NJ� �DERXW�����RI� VZRUGILVK� SULFH
DW�WKDW�WLPH��

7KH� DEVHQFH� RI� SUHYLRXV� GDWD� RQ� WKH� KDPPHUKHDG
VKDUN�ILVKHU\�LQ�WKH�DUHD�GRHV�QRW�DOORZ�DQ�DVVHVVPHQW�RI
WKH� VWDWXV� RI� WKHLU� VWRFNV� LQ� WKHVH�ZDWHUV�� $FFRUGLQJ� WR
WKH�ORFDO� ILVKHUPHQ�DQG� WR� WKH�DYDLODEOH�GDWD��KRZHYHU�
WKHUH�LV�QR�GRXEW�WKDW�WKHVH�VKDUNV�KDYH�JUHDWO\�GHFOLQHG
LQ�WKH�ZDWHUV�RII�6LFLO\��7KH�FROOHFWHG�GDWD�VKRZ�WKDW�WKH
DUHD�RII�3DOHUPR�ZDV�WKH�RQH�ZKHUH�KDPPHUKHDG�VKDUNV
ZHUH�FDSWXUHG�LQ�KLJKHU�QXPEHUV��$�URXJK�HVWLPDWH��WKDW
ZH�KDYH�EHHQ�DEOH�WR�PDNH�IURP�WKH�JDWKHUHG�GDWD�LQ�UH�
VSHFW�RI� WKLV�DUHD�� LQGLFDWHV� D�GHFUHDVH�RI�KDPPHUKHDG
FDSWXUHV�RI�DW�OHDVW��������LQ�WKH�ODVW����\HDUV�

7KH� DEXQGDQFH� RI� SRWHQWLDO� IRRG� LQ� 6LFLOLDQ� ZDWHUV
ZDV�WKH�PDLQ�UHDVRQ�IRU�WKH�UHODWLYH�DEXQGDQFH�RI�ODUJH
VKDUNV� LQ� WKH� DUHD�� DV� DOVR� GHPRQVWUDWHG� E\� WKH� GDWD
FROOHFWHG� RQ� WZR� RWKHU� VSHFLHV�� WKH� JUHDW� ZKLWH� VKDUN
&DUFKDURGRQ� FDUFKDULDV� �/LQQDHXV�� ������ �'H� 0DGGD�
OHQD�� ������ DQG� WKH� EOXQWQRVH� VL[JLOO� VKDUN�+H[DQFKXV
JULVHXV� �%RQQDWHUUH�� ������ �XQSXEO�� GDWD��� 'XH� WR� LWV
ZLGH�GLVWULEXWLRQ��ZLGH�SUH\�VSHFWUXP��DQG�WKH�IDFW� WKDW
LW�KDV�DOPRVW�QR�HQHPLHV��WKH�VPRRWK�KDPPHUKHDG�PD\
KDYH�DQ� LPSRUWDQW� LQIOXHQFH�RQ� WKH�0HGLWHUUDQHDQ�PD�
ULQH� IRRG� FKDLQ�� 7KH� GUDPDWLF� GHFUHDVH� RI� WKLV� VSHFLHV
REVHUYHG� LQ� UHFHQW� GHFDGHV� LQ� WKH� VWXG\� DUHD� KDYH� XQ�
NQRZQ�HIIHFWV�RQ�WKH�ORFDO�IDXQD�

7KH� UHSURGXFWLYH� ELRORJ\� RI� VKDUNV� �ORQJ� VH[XDO
PDWXUDWLRQ� WLPHV�� ORZ� IHFXQGLW\�� ORQJ� JHVWDWLRQ� SHULRGV
DQG� UHODWLYHO\� VPDOO� OLWWHU� VL]H�� PDNHV� WKHP� H[WUHPHO\
YXOQHUDEOH� WR� ILVKLQJ�SUHVVXUHV� �9DQQXFFLQL�� �������7KH
FROODSVH�RI�KDPPHUKHDG�SUHVHQFH�LQ�6LFLOLDQ�ZDWHUV�LV�D
FOHDU� H[DPSOH� RI� KRZ� YXOQHUDEOH� KDPPHUKHDG� VKDUNV
FDQ�EH�ZKHQ� WKH\� DVVHPEOH� LQ� ODUJH� VFKRROV�� DQG�KRZ
TXLFNO\� WKH\� FDQ� EHFRPH� H[WLQFW� GXH� WR� RYHUH[SORLWD�
WLRQ�

+RZ� EDGO\� WKH� SHODJLF� ORQJOLQHV� XVHG� IRU� WXQD� DQG
VZRUGILVK�ILVKLQJ�FDQ�HQGDQJHU�WKH�0HGLWHUUDQHDQ�VKDUNV
KDV� DOUHDG\�EHHQ�SRLQWHG�RXW�E\�QXPHURXV�DXWKRUV� �'L
1DWDOH�� ������ %XHQFXHUSR� HW� DO��� ������ 9DQQXFFLQL�
������'H�0DGGDOHQD�	�5HFNHO��������6ROGR��������'H
0DGGDOHQD�	�.LGH\V��������/LSHM�HW�DO����������$QRWKHU
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WKUHDW� WR�VKDUNV� LV� WKH�GULIW�QHW�ZKLFK��DV�VKRZQ�E\� WKLV
VWXG\��KDV�JUHDWO\�GDPDJHG�KDPPHUKHDG�SRSXODWLRQV�LQ
WKH�SDVW��:H�IRXQG�RXW�WKDW� WKLV� ILVKLQJ�JHDU� LV�VWLOO�XWLO�
L]HG�E\� VRPH�6LFLOLDQ� ILVKHUPHQ��GHVSLWH� WKH� IDFW� WKDW� LW
ZDV�EDQQHG�LQ�,WDO\�LQ�������IROORZLQJ�WKH�UHVROXWLRQV�RI
WKH�*HQHUDO�$VVHPEO\�RI� WKH�218��81*$��DQG� WKH� ,Q�
WHUQDWLRQDO�&RPPLVVLRQ�IRU�WKH�&RQVHUYDWLRQ�RI�$WODQWLF
7XQDV��,&&$7���ZKLFK�H[SUHVVO\�SURKLELWHG�WKH�FRXQWULHV
LQYROYHG� WR� FRQWLQXH� XVLQJ� WKLV� NLQG� RI� GULIW� QHW�� 7KH
QXPEHU�RI� ILVKHUPHQ�VWLOO�XVLQJ� WKH�EDQQHG� �VSDGDUH�� LV
XQNQRZQ�

,PPHGLDWH� HIIHFWLYH� PDQDJHPHQW� RI� ILVKHULHV� LV
QHHGHG�LQ�RUGHU�WR�DYRLG�WKH�KDPPHUKHDGV
�WRWDO�GLVDS�
SHDUDQFH�LQ�WKH�YHU\�QHDU�IXWXUH��,W�LV�SDUWLFXODUO\�QHFHV�
VDU\�WR�LPSURYH�PDQDJHPHQW�RI�ILVKHULHV�LQ�ZKLFK�VKDUNV
FRQVWLWXWH�D�VLJQLILFDQW�E\�FDWFK�

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

9HU\� VSHFLDO� WKDQNV� WR� DOO� WKH� SHRSOH� ZKR� RIIHUHG
WKHLU�KHOS�LQ�FROOHFWLQJ�GDWD�DQG�JHQHUDO�LQIRUPDWLRQ�IRU
WKLV� ZRUN�� $QWRQLQR� $UHQD�� )UDQFR� $UHQD�� *LXVHSSH
$UHQD��3DROR�$UHQD��)��%DJQDWR��*LRYDQQL�%DVFLDQR��WKH
VWDII� RI� %LRWHFQR� LQ� 7UDSDQL�� *LRYDQQL� %ROLQR�� 6WHIDQR
&DUOHWWL�� *HUHP\� &OLII�� *LRUJLD� &RPSDUHWWR�� (UQHVWR
'HLGGD��$QWRQLQR�'RQDWR��)��/D�)DXFL��'��/LVFLRWWR��6HU�
JLR� /RPEDUGR�� /�� 0DQFXVR�� $OHVVDQGUR� 2OVFKNL�� &DOR�
JHUR� 2UODQGR�� &DUPHOR� 3DYRQH�� $QWRQHOOD� 3UHWL�� *L�
XVHSSH� 5DQGR�� *�� 6FDUIu� DQG� DOO� RWKHU� ILVKHUPHQ� ZKR
FRQWULEXWHG� WR� WKH�GDWD�FROOHFWLRQ��6SHFLDO� WKDQNV� JR� WR
$OH[�%XWWLJLHJ��ZKR�NLQGO\�HGLWHG�WKH�(QJOLVK�WH[W�RI�WKH
PDQXVFULSW��:H�DOVR� WKDQN� WKH�UHIHUHHV�IRU� WKHLU�KHOSIXO
FRPPHQWV��6SHFLDO�JUDWLWXGH�LV�H[SUHVVHG�E\�$OHVVDQGUR
'H�0DGGDOHQD�WR�KLV�ZLIH�$OHVVDQGUD�DQG�VRQ�$QWRQLR�

./$'9(1,&(��&+21'5,&+7+<(6��63+<51,'$(��9�6,&,/,-$16.,+�92'$+
�265('1-(�65('2=(06.2�025-(���=*2'29,16.,�,1�129(-É,�32'$7.,

2�32-$9/-$1-8�7(+�0256.,+�3629

$QWRQLR�&(/21$
$TXDVWXGLR�5HVHDUFK�,QVWLWXWH��,�������0HVVLQD��YLD�7UDSDQL��

(�PDLO��FHORQD�QHFWRQ#HPDLO�LW

$OHVVDQGUR�'(�0$''$/(1$
%DQFD�'DWL�,WDOLDQD�6TXDOR�%LDQFR��,WDOLDQ�*UHDW�:KLWH�6KDUN�'DWD�%DQN���,�������0LODQR��YLD�/��$ULRVWR��

329=(7(.

$YWRUML�ßODQND�SUHGVWDYOMDMR�SUHJOHG�SRMDYOMDQMD�NODGYHQLF�Y�VLFLOLMDQVNLK�YRGDK�QD�RVQRYL�]JRGRYLQVNLK�LQ�QRYH�
MÈLK�SRGDWNRY�R�WHK�PRUVNLK�SVLK��,GHQWLILFLUDQD�MH�ELOD�OH�YUVWD�QDYDGQD�NODGYHQLFD�6SK\UQD�]\JDHQD��3R�SRGDWNLK�R
EUHMLK� VDPLFDK� LQ�PODGRVWQLK�RVHENLK�EL� 6LFLOVNL�SUHOLY� ODKNR�ELO� UD]PQRÊHYDOQL� RNROLÈ� ]D� QDYDGQR� NODGYHQLFR�� 7L
PRUVNL�SVL�VH�KUDQLMR�V�WUXSFL��YHUMHWQR�SD�WXGL�]�ORNDUGDPL�LQ�OLJQML��3UYLß�SD�MH�ELO�]DEHOHÊHQ�WXGL�SULPHU��GD�VH�MH
NODGYHQLFD�KUDQLOD�]�GHOILQRP��2SD]RYDQH�QDYDGQH�NODGYHQLFH�VR�VH�SRJRVWR�SRMDYOMDOH�Y�MDWDK��8ORYOMHQH�VR�ELOH�V
SDUDQJDOL��YLVHßLPL�PUHÊDPL��QD�WUQHN��V�KDUSXQDPL�LQ�SDVWPL�]D�WXQH��9�SUHXßHYDQHP�REPRßMX�VH�MH�ÈWHYLOR�NODG�
YHQLF�Y�]DGQMLK�OHWLK�PRßQR�]PDQMÈDOR��SRGDWNL� L]�SDOHUPVNLK�YRGD�FHOR�NDÊHMR��GD�VH� MH�XORY� WHK�PRUVNLK�SVRY�Y
]DGQMLK�WULGHVHWLK�OHWLK�VNUßLO�NDU�]D�QHYHUMHWQLK��������

.OMXÞQH�EHVHGH��&KRQGULFKWK\HV��6SK\UQLGDH��6SK\UQD�]\JDHQD��ULELÊWYR��6LFLOLMD��,WDOLMD��6UHGR]HPVNR�PRUMH

5()(5(1&(6

%DUUXOO�� -��� ,��0DWH�	�0��%XHQR� ��������2EVHUYDFLRQHV
GH� WLEXURQHV� �&KRQGULFKWK\HV� (XVHODFKLL�� HQ� DJXDV� GH
&DWDOXQaD� �0HGLWHUUiQHR� 12�� FRQ� DOJXQRV� DVSHFWRV
JHQHUDOHV�GH�VX�HFRORJtD��6FLHQWLD�JHUXQGHQVLV����������
����
%DVV�� $�� -��� -�� '�� '
$XEUH\� 	� 1�� .LVWQDVDP\� �������
6KDUNV�RI�WKH�HDVW�FRDVW�RI�VRXWKHUQ�$IULFD�����7KH�IDPL�

OLHV�&DUFKDUKLQLGDH� �H[FOXGLQJ�0XVWHOXV�DQG�&DUFKDUKL�
QXV�� DQG�6SK\UQLGDH��2FHDQRJU��5HV�� ,QVW�� �'XUEDQ�� ,Q�
YHVWLJ��5HS�����������SS�
%HOOR�� *�� �������� 7KH� &KRQGULFKWK\DQV� RI� WKH� $GULDWLF
VHD��$FWD�$GULDW����������������
%LJHORZ��+��%��	�:�&��6FKURHGHU���������6KDUNV��)LVKHV
RI� WKH� :HVWHUQ� 1RUWK� $WODQWLF� �3DUW� RQH�� ODQFHOHWV�
FLFORVWRPHV�� VKDUNV���0HPRLU� 6HDUV� )RXQGDWLRQ� IRU�0D�
ULQH�5HVHDUFK��<DOH�8QLYHUVLW\��SS���������
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%LQL�� *�� �������� $WODQWH� GHL� 3HVFL� GHOOH� FRVWH� LWDOLDQH�
9RO����/HSWRFDUGL��&LFORVWRPL��6HODFL��0RQGR�6RPPHUVR�
5RPD������SS�
%RHUR�� )�� 	� $�� &DUOL� �������� 3ULPD� VHJQDOD]LRQH
PHGLWHUUDQHD� GL� 6SK\UQD� PRNDUUDQ� �5�SSHOO�� �6HODFKLL�
6SK\UQLGDH���%ROO��0XV��,VW��%LRO��8QLY��*HQRYD���������
���
%ULDQ�� $�� ��������&RSHSRGL� SDUDVVLWL� GHL� 3HVFL� G
,WDOLD�
,VWLWXWR�6RUGRPXWL��*HQRYD������SS�
%UXVLQD��6����������0RUVNL�SVL�6UHGR]HPQRJD�L�&UOMHQRJ
PRUD�� *ODVQLN� KUYDWVNRJD� QDUDYRVORYQRJD� GUXÊWYD�
=DJUHE��,,,����������
%XHQFXHUSR�� 9��� 6�� 5LRV� 	� -�� 0RURQ� �������� 3HODJLF
VKDUNV� DVVRFLDWHG� ZLWK� WKH� VZRUGILVK�� ;LSKLDV� JODGLXV�
ILVKHU\�LQ�WKH�HDVWHUQ�1RUWK�$WODQWLF�2FHDQ�DQG�WKH�6WUDLW
RI�*LEUDOWDU��)LVK��%XOO������������������
&DQHVWULQL��*����������)DXQD�G
,WDOLD��3DUWH� WHU]D��3HVFL�
9DOODUGL��0LODQR������SS�
&DSDSm�� &�� �������� /HV� 6pODFLHQV� GHV� FzWHV� PpGLWHU�
UDQpHQQHV�� DVSHFWV� JHQHUDX[� GH� OHXU� pFRORJLH� HW� H[HP�
SOHV�GH�SHXSOHPHQWV��2FpDQLV�����������������
&DVWUR�� -�� ,�� �������� %LRORJ\� RI� WKH� *ROGHQ� +DPPHU�
KHDG��6SK\UQD�WXGHV��RII�7ULQLGDG��(QYLURQ��%LRO��)LVKHV�
������������
&OLII��*����������6KDUNV�FDXJKW�LQ�WKH�SURWHFWLYH�JLOO�QHWV
RII� .ZD]XOX�1DWDO�� 6RXWK�$IULFD�� ��� 7KH� JUHDW� KDPPHU�
KHDG� VKDUN�6SK\UQD�PRNDUUDQ� �5�SSHOO��� 6�� $IU�� -��0DU�
6FL���������������
&RPSDJQR�� /�� -�� 9�� �������� )$2� VSHFLHV� FDWDORJXH�
6KDUNV�RI� WKH�ZRUOG��$Q� DQQRWDWHG� DQG� LOOXVWUDWHG�FDWD�
ORJXH�RI�VKDUN�VSHFLHV�NQRZQ�WR�GDWH��)$2�)LVK��6\QRS��
��������������
&RVWD��)����������$WODQWH�GHL�SHVFL�GHL�PDUL�LWDOLDQL��0XU�
VLD��0LODQR������SS�
'H�0DGGDOHQD�� $�� �������� /R� VTXDOR� ELDQFR� QHL� PDUL
G
,WDOLD��,UHFR��)RUPHOOR������SS�
'H�0DGGDOHQD��$��	�$��.LGH\V���������6XPPDU\�RI�GLV�
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