
�

35(/,0,1$5<�),1',1*6�21�7+(�)((',1*�%(+$9,285�$1'

*(1(5$/�(&2/2*<�2)�7+(�0(',7(55$1($1�021.�6($/

021$&+86�021$&+86����3,11,3(',$��021$&+,1$(��21�7+(

'(6(57$6�,6/$1'6

%\��+��&RVWD�1HYHV�

:LWK���ILJXUHV����WDEOHV�DQG���DQQH[
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7KH� PHGLWHUUDQHDQ� PRQN� VHDO� �0RQDFKXV� PRQDFKXV�� IDFHG� D� JUDGXDO� GHFUHDVH� RQ� WKH

'HVHUWDV� LVODQGV�� PDLQO\� GXH� WR� WKH� FRPSHWLWLRQ� ZLWK� ILVKHUPHQ� UHVXOWLQJ� LQ� GHOLEHUDWH

NLOOLQJV�� DQG� DFFLGHQWDO� NLOOLQJV� E\� HQWDQJOHPHQW� LQ� JLOOQHWV�� $OVR� WKH� ODFN� RI� ILVK� DV� D

FRQVHTXHQFH�RI�RYHUILVKLQJ�RQ�WKH�'HVHUWDV�VKRUH��FRQWULEXWHG�WR�WKH�GHFUHDVH�RI�WKH�VHDO

SRSXODWLRQ�

%\� $XJXVW� ������ WKH� VHDO� SRSXODWLRQ� RI� WKH� 'HVHUWDV� LVODQGV�� HVWLPDWHG� DW� �� WR� �

LQGLYLGXDOV�� ZDV� LQ� WKH� YHUJH� RI� H[WLQFWLRQ�� DQG� EHQHILWLQJ� RI� WKH� VXSSRUW� RI� WKH

&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��D�ILHOG�SURMHFW�ZDV�LQLWLDWHG�RQ�WKH�'HVHUWDV�E\

WKH�3DUTXH�1DWXUDO�GD�0DGHLUD��DLPLQJ�WR�LPSOHPHQW�XUJHQW�PHDVXUHV�IRU�WKH�FRQVHUYDWLRQ

RI�WKH�PRQN�VHDO��6LQFH�WKHQ��VLPLODU�FRQVHUYDWLRQ�SURMHFWV�KDYH�WDNHQ�SODFH��UHVXOWLQJ�LQ�D

FHUWDLQ� UHFRYHU\� RI� WKH� VHDO� SRSXODWLRQ� DQG� LWV� KDELWDW�� $Q� DFFRXQW� RI� WKH� HYROXWLRQ� RI

WKHVH�SURMHFWV��WKH�PRQN�VHDO
V�LPSURYHPHQW�VWDWXV�DQG�DOVR�ELRORJLFDO�LQIRUPDWLRQ�LV�JLYHQ

RQ�WKLV�SDSHU�

$FFRUGLQJ� GDWD� REWDLQHG� IURP� ����� WR� ������ DQG� UHJDUGLQJ� WKH� PRQN� VHDO� IHHGLQJ

EHKDYLRXU� RQ� WKH� 'HVHUWDV� LVODQGV�� WZR� VLWXDWLRQV� FDQ� EH� FOHDUO\� GLVWLQJKXLVHG�� 6SRW

IHHGLQJ��ZKHQ�DGXOW�VHDOV�VSHQG�VHYHUDO�KRXUV�DURXQG�WKH� VDPH�VKRDOV� LQ� VHDUFK�RI� IRRG�

GLYLQJ�IRU�XS�WR�WZHOYH�PLQXWHV��7KH�RWKHU�ZD\��WUDQVLW�IHHGLQJ��VHDOV�GLYH�IRU�SHULRGV�QR

ORQJHU� WKDQ� VHYHQ� PLQXWHV� ZKLOH� FRYHULQJ� FRQVLGHUDEH� GLVWDQFHV� RI� WKH� VKRUH� OLQH�

,PPDWXUH�VHDOV�KDV�EHHQ�UHFRUGHG�RQO\�RQ�WUDQVLW�IHHGLQJ��$Q�HYLGHQW�FRUHODWLRQ�EHWZHHQ

WKH� WLGH�DQG�PRQN� VHDOV� IHHGLQJ� DFWLYLW\� KDV� EHHQ� WHVWHG�� FRLQFLGLQJ� WKH� KLJKHU� IHHGLQJ

DFWLYLW\�ZLWK�KLJK�WLGH��IRORZHG�E\�PLGH�WLGH�

2Q�WKH�VKHOGRP�RFDVLRQV�WKDW�PRQN�VHDOV�ZHUH�VSRWHG�KROGLQJ�D�ILVK�RXW�RI�WKH�ZDWHU��VRPH

WD[D�ZDV� LGHQWLILHG� VXFK� XV� 6SHFLD� RIILFLQDOLV� DQG�/L]D� DXUDWD�� DPRQJ� RWKHU�� 6XEDGXOW

VHDOV�ZHUH�DOVR�UHFRUGHG�IHHGLQJ�RQ�OLPSHWV�DQG�FUDEV�

$� QDWXUH� UHVHUYH� ZDV� OHJDOO\� VHW� RQ� WKH� 'HVHUWDV� LQ� 0D\� ������ ZLWK� WKH� DLP� RI� WKH

SURWHFWLRQ� RI� WKH� PRQN� VHDO� DQG� LWV� KDELWDW�� 7KH� PRQN� VHDO� SRSXODWLRQ� LV� DW� SUHVHQW

HVWLPDWHG�DW����WR����LQGLYLGXDOV�
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7KH� 'HVHUWDV� DUH� PDGH� XS� RI� D� JURXS� RI� WKUHH� YROFDQLF� LVODQGV�� VHSDUDWHG� E\� QDUURZ

FKDQQHOV��WZHOYH�QDXWLFDO�PLOHV� VRXWK�RI� WKH�HDVWHUQ� WLS�RI�0DGHLUD�EHWZHHQ�������
� DQG

������
�ODWLWXGH�QRUWK�DQG�������
�ORQJLWXGH�ZHVW�

7KH�QRUWKHUQPRVW�DQG�VPDOOHVW�RI�WKH�LVODQGV�LV�,OKpX�&KmR������NP�LQ�OHQJWK�DQG�ULVLQJ�WR�D

SODWHDX����P�DERYH�VHD�OHYHO���7KH�FHQWUDO�DQG�ODUJHVW�LVODQG�LV�'HVHUWD�*UDQGH�ZKLFK�LV

�����NP�ORQJ�ZLWK�DQ�DOWLWXGH�RI����P�DERYH�VHD�OHYHO���7KH�VRXWKHUQPRVW�LVODQG�RI�%XJLR

LV�����NP�ORQJ��ULVLQJ�WR����P�DERYH�VHD�OHYHO�DQG�ERWK�%XJLR�DQG�'HVHUWD�*UDQGH�KDYH

YHU\�UXJJHG�WHUUDLQ��3UHVV��-�5��6KRUW��0�-���������

7KH�FRQWLQXRXV�HURVLRQ�RI�WKH�VHD�DORQJ�WKH�FRDVWV�RI�WKH�LVODQGV�KDV�FDUYHG�PDQ\�FDYHV

RXW� RI� WKH� EDVDOW� VWUXFWXUH�� SDUWLFXODUO\�ZKHUH� LW� DOWHUQDWHV�ZLWK� FRPSUHVVHG� S\URFODVWLF

PDWHULDO�

7KH�SUHYDLOLQJ�ZLQG�RQ�WKH��'HVHUWDV�LV�WKH�QRUWK�DQG�QRUWK�HDVW� WUDGHV� �ZKLFK�EORZ��RQ

DYHUDJH��������RI� WKH� \HDU�� � 7KH� GLUHFWLRQ� DQG� LQWHQVLW\� RI� WKH�ZLQG� FKDQJHV�ZLWK� WKH

VHDVRQV�DQG�LV��DOVR�DIIHFWHG�E\�WKH�KLJK�SUHVVXUH�FHQWUH�RI�WKH�$]RUHV�DQWLF\FORQH��ZKLFK

UHDFKHV�LW¶V�PD[LPXP�SUHVVXUH�GXULQJ�WKH�VXPPHU�PRQWKV��ZKHQ�LW�PRYHV�QRUWK��UHVXOWLQJ

LQ� VWURQJ� DQG� VRPHWLPHV� YLROHQW� ZLQG� IURP� WKH� QRUWK�� � ,Q� ZLQWHU� LW� UHDFKHV� PLQLPXP

SUHVVXUH�DQG�PRYHV�VRXWK��UHVXOWLQJ��LQ�D�GHFUHDVH�LQ�WKH�QRUWK�ZLQG�DQG�LQ�IUHTXHQW�VRXWK

ZLQGV�� �7KH�DQQXDO�DYHUDJH� IUHTXHQF\� RI� VRXWK� DQG� VRXWKZHVW�ZLQG� RQ� WKH�'HVHUWDV� LV

�������,QVWLWXWR�+LGURJUiILFR��������

7KH� LVODQGV� DUH� DIIHFWHG� E\� WKH� SUHYDLOLQJ� &DQDULHV� FROG� FXUUHQW�� D� EUDQFK� RI� WKH

GHVFHQGHQW�JXOI�VWUHDP�

7KH�VHD�WHPSHUDWXUH�ULVHV�WR�D�PD[LPXP�RI����&�LQ�6HSWHPEHU�DQG�IDOOV�WR�D�PLQLPXP�RI

����LQ�0DUFK�

7KH�'HVHUWDV� DUH� RZQHG� E\� WKH� VWDWH� DQG� DUH� XQLQKDELWHG�� � ZLWK� WKH� H[FHSWLRQ� RI� WKH

REVHUYDWLRQ�VWDWLRQ�DW� WKH�'RFD�RQ� WKH�ZHVWHUQ� VLGH�RI�'HVHUWD�*UDQGH��ZKHUH� WHDPV�RI

WKUHH�ZDUGHQV�IURP�WKH�3DUTXH�1DWXUDO�GH�0DGHLUD�VWD\�IRU�WZR�ZHHN�SHULRGV�

$SDUW�IURP�3RQWD�6mR�/RXUHQoR�RQ�WKH�UHPRWH�HDVWHUQPRVW�WLS�RI�0DGHLUD�� WKH�'HVHUWDV

DUH�WKH�ODVW�UHIXJH�IRU�WKH�PHGLWHUUDQHDQ�PRQN�VHDO��0RQDFKXV�PRQDFKXV�+HUPDQQ�������

LQ�WKH�DUFKLSHODJR�RI�0DGHLUD���,Q�������5HLQHU�DQG�6DQWRV�HVWLPDWHG� WKH� �SRSXODWLRQ�RQ

WKH�'HVHUWDV�DW�VL[�WR�HLJKW�LQGLYLGXDOV��,Q������0DUFKHVVDX[�PDGH�WKH�VDPH�HVWLPDWH��$W

WKDW�WLPH�WKH�PRQN�VHDO�SRSXODWLRQ�ZDV�RQ�WKH�YHUJH�RI�H[WLQFWLRQ�GXH�WR�RYHUILVKLQJ�DQG

LQGLVFULPLQDWH�XVH�RI�JLOO�QHWV��+XPDQ�GLVWXUEDQFH�DQG�SHUVHFXWLRQ�DOVR�OHG�WR�WKHLU�GHFOLQH�

7KH�VLWXDWLRQ� IRU� WKH�PHGLWHUUDQHDQ�PRQN�VHDO� LQ�JHQHUDO� LV�YHU\�FULWLFDO�DV�GHVFULEHG� LQ

5HLMQGHUV� HW� DO�� �������� 7KHUHIRUH� WKH� SURWHFWLRQ� RI� WKH� FRORQ\� H[LVWLQJ� LQ� WKH� 0DGHLUD

DUFKLSHODJR�LV�RI�KLJK�LPSRUWDQFH�IRU�WKH�VSHFLHV�

,Q� YLHZ� RI� WKLV� VLWXDWLRQ�� LQ�$XJXVW� ������ WKH� 3DUTXH�1DWXUDO� GD�0DGHLUD� ODXQFKHG� DQ

XUJHQW� PRQN� VHDO� FRQVHUYDWLRQ� SURJUDPPH� ZLWK� ILQDQFLDO� VXSSRUW� IURP� WKH� (XURSHDQ

&RPPLVVLRQ�� � $� UHVHDUFK� VWDWLRQ�ZDV� EXLOW� DW� WKH�'RFD��'HVHUWD�*UDQGH�� DQG� IXOO� WLPH

ZDUGHQV�ZHUH�SURYLGHG��&ORVH�FRQWDFWV�ZHUH�HVWDEOLVKHG�ZLWK� WKH� ILVKHUPHQ� YLVLWLQJ� WKH
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'HVHUWDV� DQG� D� SURJUDPPH� WR� WU\� DQG� HGXFDWH� WKHP� WR� WKH� QHHGV� RI� FRQVHUYDWLRQ� ZDV

LQLWLDWHG�

$W�WKDW�WLPH��YHU\�OLWWOH�ZDV�NQRZQ�DERXW�WKH�KDELWDW�RI�WKH�PRQN�VHDOV�RQ�WKH�'HVHUWDV�DQG

LQ�WKH�VXPPHU�RI������DQ�H[WHQVLYH�VXUYH\�ZDV�FDUULHG�RXW��7KH�ZKROH�RI�WKH�FRDVWOLQH�RI

WKH�'HVHUWDV�ZDV�VXUYH\HG��YLVLWLQJ�DOO�WKH�FDYHV���3RWHQWLDOO\�JRRG�FDYHV�DQG�WKRVH�LQ�XVH

ZHUH�PDSSHG�DV�ZHUH�DUHDV�IUHTXHQWHG�E\�WKH�VHDOV��6LQFH�WKLV�VXUYH\�WKH�FDYHV�KDYH�QRW

EHHQ�YLVLWHG�

,Q� 0D\� ������ WKH� 5HJLRQDO� 3DUOLDPHQW� RI� 0DGHLUD� DSSURYHG� D� ODZ� FUHDWLQJ� D� 1DWXUH

5HVHUYH� RQ� WKH� 'HVHUWDV�� DQ� DUHD� RI� ������ KD� ZLWK� D� WRWDO� RI� ����� NPV� RI� VKRUHOLQH�

FRPSULVLQJ�WKH�WKUHH�LVODQGV�DQG�WKH�VXUURXQGLQJ�VHD�DUHD�WR�D�GHSWK�RI�����PHWUHV�� �6HH

DQQH[�,����,Q�WKH�PRVW�LPSRUWDQW�DUHD�IRU�WKH�PRQN�VHDOV��DOO�KXPDQ�SUHVHQFH�DQG�ILVKLQJ

DFWLYLWLHV�KDYH�EHHQ�EDQQHG��ZKLOH�LQ�WKH�UHPDLQLQJ�DUHD�ZKLFK�LV�D�SDUWLDO�UHVHUYH��ILVKLQJ

LV�VWULFWO\�FRQWUROOHG�DQG� WKH�XVH�RI�QHWV� LV�QRW�SHUPLWWHG��7KXV� WKH�PRQN�VHDO�KDELWDW� LQ

0DGHLUD�LV��OHJDOO\�SURWHFWHG�

0(7+2'6

$SDUW� IURP� LPSOHPHQWLQJ� SUDFWLFDO� PHDVXUHV� WR� SURWHFW� WKH� PRQN� VHDO� DQG� LWV� KDELWDW�

REVHUYDWLRQ�RI�WKH�FRORQ\�ZDV�LQLWLDWHG��6LQFH�WKH�VLWXDWLRQ�RI�WKH�VHDOV�ZDV�FULWLFDO��D�QRQ�

�LQYDVLYH�VWXG\�ZDV�DGRSWHG�WR�FUHDWH� WKH� OHDVW�SRVVLEOH�GLVWXUEDQFH� IRU� WKHP��1HYHV��+

&RVWD��������

,Q�-DQXDU\�������WZHOYH��REVHUYDWLRQ�SRLQWV�ZHUH�VHW�XS�DURXQG�WKH�FRDVW�RI�WKH�'HVHUWDV�

VWUDWHJLFDOO\�FORVH� WR� WKH� FDYHV� DQG� DUHDV� WKDW� WKH� VHDOV� IUHTXHQWHG��$OO�PRQLWRULQJ�ZDV

FDUULHG�RXW�IURP�WKHVH�SRLQWV�IURP������WR������DOORZLQJ�XV�WR�REVHUYH�WKH�VHDOV�IRU�ORQJ

SHULRGV�ZLWKRXW�GLVWXUELQJ�WKHP�

7KH�REVHUYHU�QRUPDOO\�VSHQGV�VL[�WR�HLJKW�KRXUV�DW�WKH�REVHUYDWLRQ�SRLQW�DQG�VHDOV�FDQ�EH

IUHTXHQWO\�VHHQ�DV�FORVH�DV�HLJKW�PHWHUV��,Q�RUGHU�WR�REWDLQ�D�PRUH�VROLG�DQG�FRPSUHKHQVLYH

GDWD� WKH�REVHUYDWLRQV�ZHUH��GHSHQGLQJ� RQ�ZHDWKHU� FRQGLWLRQV�� HTXDO\� VSUHDG� RYHU� KLJK�

PHGLXP�DQG�ORZ�WLGH��7KH�REVHUYHU�DOZD\V�ZHDUV�URFN�FRORXUHG�FORWKLQJ�ZKLFK�LV�WKH�EHVW

FDPRXIODJH� LQ� KLV� VXUURXQGLQJ� HQYLURQPHQW�� 'XULQJ� WKH� REVHUYDWLRQ� SHULRGV�� WKH

VXUURXQGLQJ�VHD�DUHD�LV�ZDWFKHG�IRU�RFFXUUHQFH�RI�VHDOV�DQG�WKH�WLPHV�DW�ZKLFK�WKH\�RFFXU

DUH� QRWHG�� :KHQHYHU� SRVVLEOH�� WKH� VHDOV� DUH� � LGHQWLILHG� DQG� ZKHQ� FORVH� HQRXJK�

SKRWRJUDSKHG��6SHFLDO�DWWHQWLRQ�LV�JLYHQ�WR�WKH�VHDO
V�GLYLQJ�SHULRGV��WKHLU�LQWHUDFWLRQ�ZLWK

HDFK�RWKHU��WKHLU�IHHGLQJ�DFWLYLW\�DQG�WKHLU�JHQHUDO�EHKDYLRXU���7KH�VWDWH�RI�WKH�WLGH�LV�DOVR

QRWHG�DW�WKH�WLPH�RI�VLJKWLQJ��1HYHV��+�&RVWD��������

7KH�XVH�RI���;���%LQRFXODUV��D����PP�]RRP�OHQV�RQ�D�FDPHUD�DQG�D�YLGHR�FDP�FRUGHU�

HQDEOHV�XV� WR� LGHQWLI\� WKH�GLIIHUHQW� VHDOV�DQG� WR�REVHUYH� WKHP� DW� FORVH� TXDUWHUV�� 6SHFLDO

DWWHQWLRQ�LV�SDLG�WR�WKH�IHHGLQJ�EHKDYLRXU�DQG�IRRG�SUHIHUHQFHV�RI�WKH�VHDOV�

7DEOH�,�VKRZV�WKH�QXPEHU�RI�KRXUV�VSHQW�DW�WKH�REVHUYDWLRQ�SRLQWV�GXULQJ�VHYHUDO�\HDUV�DQG

WKH�QXPEHU�RI�VHDO�VLJKWLQJV�

,Q�WKLV�ILYH�\HDU�SHULRG��WKH�DYHUDJH�WLPH�VSHQW�RQ�WKH�REVHUYDWRULHV�ZDV�������KRXUV�SHU

\HDU��ZLWK�DQ�DYHUDJH�RI�����VLJKWLQJV�SHU�\HDU��7KH�WLPH�RI�REVHUYDWLRQV�ZHUH�PRUH�RU�OHVV

HTXDOO\� GLVWULEXWHG� RYHU� WKH� ZKROH� \HDU�� ,Q� WKLV� ILUVW� DWWHPSW� DW� XQGHUVWDQGLQJ� WKH

SUHIHUHQFHV�DQG�IHHGLQJ�DFWLYLWLHV�RI�WKH�PRQN�VHDOV�RQ�WKH�'HVHUWDV�ZH�XVHG�WKH�PHWKRG

RI��GLUHFW�REVHUYDWLRQ���'XULQJ�WKLV�VHYHQ�\HDU�VWXG\�SHULRG�ZH��QHYHU�IRXQG�D�GHDG�VHDO
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DQG�WKHUHIRUH�QHYHU��KDG�WKH�RSSRUWXQLW\� WR�GR�D�SRVW�PRUWHP�H[DPLQDWLRQ�ZKLFK�PLJKW

KDYH�JLYHQ�XV�PRUH�LQVLJKW�LQWR�WKHLU�GLHW��:H�KDYH�REVHUYHG� WKH� VHDOV�GHIHFDWLQJ� LQ� WKH

ZDWHU�VHYHUDO�WLPHV��WKRXJK�ZLWKRXW�YLVLWLQJ�WKH�FDYHV��ZH�ZHUH��XQDEOH�WR�FROOHFW�WKH�VHDO¶V

IDHFHV��ZKLFK�ZRXOG�KDYH�HQDEOHG�XV�WR�DQDO\VH�WKH�UHPDLQV�RI��WKHLU�SUH\�

5(68/76�$1'�',6&866,21

)HHGLQJ�EHKDYLRXU�DQG�HFRORJ\�RI�WKH�PRQN�VHDOV

7KH� QDWXUDO� UHVRXUFHV� RI� WKH� 'HVHUWDV� KDYH� PDGH� D� PDUNHG� UHFRYHU\� VLQFH� WKH

LPSOHPHQWDWLRQ�RI�WKH�ODZ�PDNLQJ�WKHP�D�QDWXUDO�UHVHUYH��HIIHFWLYHO\�SURWHFWLQJ�WKH�DUHD�

7KH�GLYHUVLW\�DQG�EDODQFH�RI�WKH�ILVK�VWRFN�KDV�DOPRVW�UHJDLQHG�LW¶V�QDWXUDO�OHYHOV��VR�WKDW

WKH�VHDOV�QRZ�KDYH�HQRXJK�IRRG�ZKLOH�WKH�ILVKHUPHQ�ILVKLQJ�LQ�WKH�YLFLQLW\�RI�WKH�UHVHUYH

DUH� DOVR� EHQHILWWLQJ� IURP� WKLV� UHFRYHU\� �1HYHV�� +� &RVWD�� ������� :KHQ� RXU� UHFRYHU\

SURJUDPPH� VWDUWHG�� ZH� QRWLFHG� WKDW� WKH� VHDOV� KDG� WR� FRYHU� ODUJH� DUHDV� RI� WKH� FRDVW�

SUREODEO\�WR�ILQG�VXIILFLHQW�IRRG�GXH�WR�WKH�GHSOHWHG��VWRFNV�RI�ILVK��DOWKRXJK�ZH�KDYH�QR

GDWD�IURP�WKDW�WLPH��:LWK�WKH�LPSURYHPHQW�RI�IRRG�UHRXUFHV��ZH�QRWLFH�WKDW�WKH�VHDOV�DUH

JUDGXDO\�VKRZLQJ�D�PRUH�VHGHQWDU\�EHKDYLRXU��)URP�������D�PRUH�DFFXUDWH�FROOHFWLQJ�GDWD

ZDV�HVWDEOLVKHG��,Q�IDFW�WKH\�DUH�QRZ�IHHGLQJ�YHU\�FORVH�WR�VKRUH�DQG�SUHIHU�VKDOORZ�UHHIV

ZKHUH�WKH�FXUUHQWV�DQG�SURGXFWLYH�VHD�EHG��SURYLGH�D�FRQVLGHUDEOH�YDULHW\�DQG�TXDQWLW\�RI

ILVK�

2YHU�WKLV�SHULRG��ZH�ZHUH�VHOGRP�DEOH�WR�REVHUYH�VHDOV�KROGLQJ�ILVK�RXW�RI�WKH�ZDWHU��ZKLFK

OHDGV� XV� WR� SUHVXPH� WKDW� WKH� PDMRULW\� RI� IHHGLQJ� WDNHV� SODFH� XQGHUZDWHU�� � :H� KDYH

REVHUYHG��DW�WKH�VXUIDFH��VHDOV�HDWLQJ�/L]D�DXUDWD��5LVVR���%RGLDQXV�VFURID��9DOHQFLHQQHV��

DQG�RQ�VHYHUDO�RFFDVLRQV��6HSLD�RIILFLQDOLV��/LQQDHXV���DQG�H[SHOOLQJ��WKH�FXWWOHERQH�

6XEDGXOW�VHDOV�KDYH�DOVR�EHHQ�REVHUYHG�IHHGLQJ�RQ�FUDEV���3DFK\JUDSVXV�VS��DQG�OLPSHWV

�3DWHOOD�VS����2Q�RQH�RFFDVLRQ��ZKLOH�VQRUNHOOLQJ��LW�ZDV�SRVVLEOH�WR�REVHUYH�DQ�DGXOW�VHDO

FDWFKLQJ�D�6DUSD�VDOSD��/���DQG�ODWHU�D�6SDULVRPD�FUHWHQVH��/LQQDHXV��

)URP� REVHUYDWLRQ� SRLQWV�1R�� �� �,OKpX�� DQG�1R�� �� �*DUDMDXV��� RQH� FDQ� RYHUORRN� D� ORQJ

FRDVWOLQH��ZKHUH�ILVK�LV�DEXQGDQW��HVSHFLDOO\�QHDU�VRPH�VKRDOV�IDYRXUHG�E\�WKH�VHDOV��)URP

WKHVH�REVHUYDWLRQ�SRLQWV��ZH�KDYH��RQ�VHYHUDO�RFFDVLRQV��UHFRUGHG�DQG�WLPHG�VHDOV�GLYLQJ�LQ

VHDUFK�RI�IRRG�LQ�D�ZD\�WKDW�ZH�KDYH�QDPHG�³VSRW�IHHGLQJ´��,Q�WKHVH�DUHDV�VHDOV�KXQW�LQ

FORVH�SUR[LPLW\�WR�WKH�VKRDOV��DOZD\V�IROORZLQJ�WKH�VDPH�SDWWHUQ��GLYLQJ�DJDLQVW�WKH�VXUIDFH

FXUUHQW�DQG�SDUDOOHO�WR�WKH�FRDVW��HPHUJLQJ�DW�WKH�VDPH�VSRW��6HYHUDO�WLPHV��VHDOV�KDYH�EHHQ

REVHUYHG�GLYLQJ� OLNH� WKLV� IRU� WKUHH�KRXUV�FRQWLQXRXVO\��DQG�DV� LI� WKH\�ZHUH� EHLQJ� WLPHG�

VSHQGLQJ� HLJKW� WR� QLQH� PLQXWHV� XQGHUZDWHU� DQG� DERXW� RQH� PLQXWH� RQ� WKH� VXUIDFH�� 2Q

DQRWKHU� RFFDVLRQ�� DQ� DGXOW� VHDO� ZDV� UHFRUGHG� XVLQJ� WKLV� WHFKQLTXH� � IRU� VHYHQ� KRXUV

FRQWLQXRXVO\�

7KLV� WLPH� WKH� VHDO�PDGH� UHJXODU� GLYHV� RI� WHQ�PLQXWHV� DQG� RQH� RI� WZHOYH� PLQXWHV�� 7KLV

EHKDYLRXU�LV�XVXDOO\�REVHUYHG�LQ�VROLWDU\�DGXOWV�LQ�WKHVH�DUHDV���,Q�ERWK�DUHDV�WKH�GHSWK�RI

ZDWHU�GRHV�QRW�H[FHHG�VL[�PHWHUV�DW�KLJK�WLGH�

6LPLODU�EHKDYLRXU�KDV�DOVR�EHHQ�REVHUYHG� LQ�D� VHDO�QDPHG�³$PDGHXV´�RQ� WKH�FRORQ\�RI

&DS�%ODQF��0DXULWkQLD��0DUFKHVVDX[�������

'XULQJ�WKHVH�ORQJ�GLYHV�RQH�FDQ�RQO\�VXSSRVH�WKDW�WKH�VHDOV�HDW�WKHLU�SUH\�XQGHUZDWHU��RQO\

FRPLQJ�WR�WKH�VXUIDFH�WR�EUHDWK�ZKHQ�WKH\�DUH�DW�WKHLU�SK\VLRORJLFDO�OLPLW�
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,Q�RWKHU�DUHDV�RI�FRDVWOLQH�YLVLEOH�IURP�WKH�REVHUYDWLRQ�SRLQWV�� VHDOV�GR�QRW� VKRZ�VLPLODU

SDWWHUQV� RI� IHHGLQJ� EHKDYLRXU�� SUREDEO\� IHHGLQJ� ZKLOH� URDPLQJ�� ZKDW� ZH� FDOO� ³WUDQVLW

IHHGLQJ´�� � ,Q� ³WUDQVLW� IHHGLQJ´� WKH� VHDOV� FRYHU� UHODWLYHO\� ODUJH� DUHDV� FORVH� WR� WKH� VKRUH�

GLYLQJ�IRU�VKRUWHU�SHULRGV�RI�ILYH�WR�VHYHQ�PLQXWHV���7KLV�PHWKRG�RI�IHHGLQJ�LV�PRUH�RIWHQ

REVHUYHG�IURP�REVHUYDWLRQ�SRLQW�1R�����$UHLDV����RYHUORRNLQJ�D�ZLGH�RSHQ�ED\�ZKHUH�WKH

VHD�EHG�DOWHUQDWHV�EHWZHHQ�VDQG�DQG�D�IHZ�LVRODWHG�VPRRWK�URFNV���7KLV�DUHD�LV�ULFK�LQ�ILVK�

SDUWLFXODU\�FXWWOHILVK��6HSLD�RIILFLQDOLV��ZKLFK�LV�D�IDYRXULWH�ZLWK�WKH�VHDOV�

2XU� GDWD� UHFRUGV� DOVR� D� VLJQLILFDQW� EHKDYLRXU� RI� PRQN� VHDOV� SDVVLQJ� WKURXJK� WKH� DUHD�

UHIHUHG�DV�WUDQVLWLQJ�

,PPDWXUH�VHDOV�KDYH�QHYHU�EHHQ�REVHUYHG�³VSRW�IHHGLQJ´�RQ�WKH�'HVHUWDV��7KH\�SUHIHU�WR

KXQW�RFFDVLRQDOO\��PRYLQJ�YHU\�FORVH�WR�VKRUH�DQG�GLYLQJ�IRU�QR�ORQJHU�WKDQ�VL[�PLQXWHV�DW

D�WLPH�

6RPH� LQWHUHVWLQJ�GLIIHUHQFHV�KDYH�EHHQ�REVHUYHG� � LQ� WKH�ZD\�VHDOV� VZLP�DQG�GLYH�� �)RU

H[DPSOH��VRPH�LPPDWXUH�VHDOV�SUHIHU�WR�GLYH�JHQWO\�VXEPHUJLQJ�IURP�WKH�WDLO��ZKLOH�RWKHUV

VZLP�ZLWK�WKH�ZKROH��KHDG��RXW�RI�ZDWHU�LQ�FRQWUDVW�WR�WKRVH�VHDOV�WKDW�RQO\�NHHS�WKH�WRS�RI

WKH�KHDG��H\HV�DQG�QRVWULOV�DERYH�WKH�VXUIDFH���$GXOW�VHDOV�DOZD\V�GLYH�LQ�WKH�FODVVLFDO�ZD\�

JLYLQJ�D�VWURQJ�WKUXVW�ZLWK�WKH�ERG\�DQG�VXEPHUJLQJ�KHDG�ILUVW�

)URP�$SULO�WR�$XJXVW�ZLWK�D�SHDN�LQ�-XQH��ILJXUH�,���WKH�EHKDYLRXU�DVVRFLDWHG�WR�IHHGLQJ�LV

WKH�PRVW�SURPRQLPHQW�W\SH��FRPSDUHG�ZLWK� WKH� UHVW�RI� WKH�\HDU��7KLV�PD\�EH� UHODWHG� WR

IHHGLQJ�QHHGV�RI�SUHJQDQW� IHPDOHV� VLQFH� WKH\�ZLOO�KDYH� WR�QRXULVK� WKH�SXSV�DORQJ�VL[� WR

HLJKW�ZHHNV�LQ�WKH�FRPLQJ�DXWXP�ZLQWHU�

7KH�VRFLDO�LQWHUDWLRQV�DUH�PRVWO\�REVHUYHG�RQ�WKH�'HVHUWDV��IURP�0DUFK�WR�-XQH��%\� WKDW

WLPH�VHDOV�FRQJUHJDWH�YHU\�RIWHQ�LQ�JURXSV�RI� ILYH�DQG�VRPHWLPHV� VHYHQ� LQGLYLGXDOV�� DQG

WKLV� QRUPDO\� RFFXUV� DW� WKH� RSHQ� ED\� QDPHG� &DOKDX� GDV� $UHLDV� FRQWUROOHG� E\� WKH

REVHUYDWRULHV�Q������$UHLDV�DQG�Q������,OKpX�

,QIOXHQWLDO�IDFWRUV�RQ�WKH�IHHGLQJ�DFWLYLW\

'XULQJ�WKLV�VWXG\�RI�WKH�PHGLWHUUDQHDQ�PRQN�VHDO�RQ�WKH�'HVHUWDV��ZH�WULHG�WR�FRUUHODWH�WKH

IHHGLQJ�DFWLYLW\�ZLWK� WKH� WLGHV�� ,Q�7DEOH� ,,� WKH�DYHUDJH� IHHGLQJ�DFWLYLW\�DFFRUGLQJ� WR� WKH

SKDVH� RI� WKH� WLGH� LV� SUHVHQWHG�� )URP� WKH� GDWD�ZH� FROOHFWHG�� LW� EHFDPH� HYLGHQW� WKDW� WKH

LQWHQVLW\�LQ�IHHGLQJ�DFWLYLW\�YDULHG�ZLWK�WKH�VWDWH�RI�WKH�WLGH�

)LJXUH� ,,�GHPRQVWUDWHV� WKDW�GXULQJ�KLJK� WLGH� WKH�KLJKHVW� IUHTXHQF\�RI�PRQN�VHDO� VLJWLQJV

RFFXUV��FRUUHVSRQGLQJ�WR�WKH�REVHUYDWLRQ�RI����VHDOV�

$W� HEE� WLGH� DQG� IORRG� WLGH� WKH� IUHTXHQF\� RI�PRQN� VHDO� VLJKWLQJ� LV� QRW� WR� EH� GLVGDLQHG

FRQWUDVWLQJ�ZLWK�D�ORZ�IUHTXHQF\�DW�ORZ�WLGH��DV�ZH�FDQ�VHH�RQ�ILJXUH�,,

2QH�H[SODQDWLRQ�FRXOG�EH�WKDW�WKH�VHDO¶V�IHHGLQJ�SHULRGV�DUH�UHODWHG�WR�WKH�IORRGLQJ�RI�WKHLU

UHVWLQJ�DQG�EUHHGLQJ�FDYHV�DW�KLJK�WLGH��'XULQJ�������WKH��KLJKHVW�WLGH�LQ�0DGHLUD�ZDV����

PHWHUV�� 7KLV� ILJXUH� FDQ� VDIHO\� EH� XVHG� IRU� WKH� 'HVHUWDV�� JLYHQ� WKH� FORVH� JHRJUDSKLFDO

SRVLWLRQ�RI�WKH�LVODQGV��+RZHYHU��WKH�PDMRULW\�RI�WKH�JRRG�EUHHGLQJ�DQG� UHVWLQJ�FDYHV�RQ

WKH�'HVHUWDV�DUH�QRW�DOZD\V�DIIHFWHG�E\�WKH�KLJK�WLGH��,Q�IDFW�LQ�PRVW�RI�WKH�FDYHV�XVHG�E\

WKH�VHDOV�D�VLJQLILFDQW�DUHD��UHPDLQV�DERYH�WKH�KLJK�ZDWHU�PDUN��PHDQLQJ�WKDW�WKH�VHDOV�FDQ
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UHPDLQ� LQ� WKH�FDYHV�� HYHQ�DW�KLJK� WLGH��7KLV� IDFW�KDV�EHHQ� YHULILHG� VHYHUDO� WLPHV� RQ� WKH

'HVHUWDV�

$�PRUH�SODXVLEOH�H[SODQDWLRQ�FRXOG�EH�WKDW�WKHUH�LV�D�UHODWLRQVKLS�EHWZHHQ�IHHGLQJ�SHULRGV

DQG� WKH� F\FOHV� RI� WKH� WLGH�� FDXVHG� E\� WKH�PRYHPHQW� RI� ILVK� DFFRUGLQJ� WR� WKH� WLGH�� � ,Q

JHQHUDO��RXU�GDWD�VKRZ�WKDW�WKH�VHDOV�GR�QRW�IHHG�LQ�YHU\�GHHS�ZDWHU��SUHIHUULQJ�WR�ORRN�IRU

WKHLU�SUH\�EHWZHHQ�WZR�DQG�WZHQW\� ILYH�PHWHUV�GHSWK��7KH�VHD�FXUUHQWV�DQG� OHYHO�RI� WKH

WLGH�PD\�DIIHFW�WKH�SUHVHQFH�RI��ILVK�QHDU�WKH�VKRUH��UHVXOWLQJ�LQ�D�KLJKHU�PRQN�VHDO�IHHGLQJ

DFWLYLW\�GXULQJ�KLJK�WLGH�

,W� LV� LQWHUHVWLQJ� WR� QRWH� WKDW� WKH� PDMRULW\� RI� VHDOV� VLJKWHG� DW� ORZ� WLGH� DUH� LPPDWXUH

LQGLYLGXDOV�

0RQN�VHDOV�KDYH�EHHQ�REVHUYHG�GHPRQVWUDWLQJ�VLPLODU� EHKDYLRXU� DW� QLJKW� VHYHUDO� WLPHV�

OHDGLQJ�XV�WR�SUHVXPH�WKDW�WKH\�DOVR�IHHG�GXULQJ�WKH�QLJKW�RQ�WKH�'HVHUWDV�

5HIHUHQFHV

$QVHOLQ��$��HW�DO���������$QDO\VH�'HVFULSWLYH�HW�3URMHFW�3LORWH�3UHSDUDWRLUH�D�8QH�6WUDWHJLH

3RXU� OD� &RQVHUYDWLRQ� GX� 3KRTXH� 0RLQH� HQ� 0HGLWHUUDQpH� �0RQDFKXV� PRQDFKXV��

,QVWLWXW�5R\DO�'HV�6FLHQFHV�1DWXUHOOHV�GH�%HOJLTXH�

)UXFWXRVR��*DVSDU���������/LYUR�6HJXQGR�GDV�6DXGDGHV�GD�7HUUD�

,QVWLWXWR� +LGURJUiILFR��� ������ 5RWHLUR� GR� $UTXLSpODJR� GD� 0DGHLUD� H� ,OKDV� 6HOYDJHQV�

/LVERD�

0DUFKHVVDX[��'LGLHU���������5HFKHUFKHV�VXU�OD�%LRORJLH��/
HFRORJLH�HW�OH�6WDWXW�GX�3KRTXH

0RLQH��0RQDFKXV�PRQDFKXV��

1HYHV�� +� &RVWD��� ������ 7KH� 0RQN� 6HDO� �0RQDFKXV� PRQDFKXV�� &RQVHUYDWLRQ� DQG

0RQLWRULQJ�RQ�WKH�'HVHUWDV�,VODQGV���0DGHLUD��6HPLQDLUH�VXU�OD�3URWHFWLRQ�GX�3KRTXH

0RLQH�GH�OD�0pGLWHUUDQpH��$VSHFWV�VFLHQWLILTXHV�HW�WpFKQLTXHV��$QWDO\D��7XUTXLH�

1HYHV��+�&RVWD���������7KH�0RQN�6HDO�� �0RQDFKXV�PRQDFKXV��RI� WKH�'HVHUWDV� ,VODQGV�

7KH�3URWHFWLRQ�DQG� WKH�'HVLUDEOH�5HFRYHULQJ�� ,�(XURSHDQ�&RQJUHVV�RI�0DPDORJ\�

/LVERD��3RUWXJDO�

1HYHV��+�&RVWD��� ������ 3URWHFomR� GR� /RER� 0DULQKR� �0RQDFKXV� PRQDFKXV��� 5HODWyULR

)LQDO��&RQWUDWR�&((�Q����������������&RPLVVmR�GDV�&RPXQLGDGHV�(XURSHLDV�

1HYHV��+�&RVWD���������3URWHFWLRQ�RI� WKH�0RQN�6HDO� �0RQDFKXV�PRQDFKXV�� LQ�0DGHLUD�

)LQDO� 5HSSRUW�� &RQWUDFW� Q�� %� ������������ &RPLVVVLRQ� GHV� &RPPXQDXWpV

(XURSpHQQHV�

1HYHV�� +� &RVWD��� ������ 3URWHFWLRQ� RI� WKH� 0RQN� 6HDO� �0RQDFKXV� PRQDFKXV�� DQG� ,W
V

+DELWDW�RQ�WKH�$UFKLSHODJR�RI�0DGHLUD��)LQDO�5HSSRUW��&RQWUDFW�Q�����������������

&RPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV�
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1HYHV��+�&RVWD���������3URWHFWLRQ�HW�5HFRQVWLWXLWLRQ�GH� OD�3RSXODWLRQ�GX�3KRTXH�0RLQH

'HV�,OOHV�'HVHUWDV��/H�&RXUULHU�GH�OD�1DWXUH�

1HYHV�� +� &RVWD��� ������ 5HSRUW� RI� WKH� 0HHWLQJ� RI� ([SHUWV� RQ� WKH� (YDOXDWLRQ� RI� WKH

,PSOHPHQWDWLRQ�RI�WKH�$FWLRQ�3ODQ�IRU�WKH�0DQDJHPHQW�RI�WKH�0HGLWHUUDQHDQ�0RQN

6HDO��8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH��5$&�63$��7XQLV�

1HYHV��+�&RVWD���������8UJHQW�0HDVXUHV�IRU�WKH�&RQVHUYDWLRQ�RI�WKH�(QGDQJHUHG�6SHFLHV

RI� 0DGHLUD�� )LQDO� 5HSSRUW�� &RQWUDFW� Q�� �������� &RPPLVVLRQ� GHV� &RPPXQDXWpV

(XURSpHQQHV�

3UHVV��-��5��6KRUW��0��-���������)ORUD�RI�0DGHLUD��7KH�1DWXUDO�+LVWRU\�0XVHXP�

5HLMQGHUV�� 3�-�+��� 6�� %UDVVHXU�� -�� YDQ� GHU� 7RRUQ�� 3�� YDQ� GHU� :ROI�� ,DQ� %R\G�� -RKQ

+DUZRRG��'�� /DYLJQH� 	� /�� /RZU\� ������ 6HDOV�� IXU� VHDOV�� VHD� OLRQV�� DQG� ZDOUXV�

,8&1�66&� 6HDO� 6SHFLODLVW� *URXS�� 6WDWXV� 6XUYH\� DQG� &RQVHUYDWLRQ� $FWLRQ� 3ODQ�

,8&1��*ODQG�����S�

5HLQHU��)��6DQWRV�0���������/
H[WLQFWLRQ�,PPLQHQWH�GH�OD�3KRTXH�0RLQH�j�0DGpUH��0XVHX

GR�0DU�

=XUDUD��*RPHV�(DQHV�GD���������&UyQLFD�GD�*XLQp�



�

$11(;��,



�

<HDUV 7LPH�RI�REVHUYDWLRQV

LQ�KRXUV

1XPEHU�RI�VHDO

VLJKWLQJV
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7DEOH�,��1XPEHU�RI��KRXUV�VSHQW�SHU�\HDU�RQ�PRQN�VHDO�PRQLWRULQJ��DQG�WKH�PRQN

VHDO�VLJKWLQJV�

<HDUV +LJK�WLGH 0LG�WLGH /RZ�WLGH
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7DEOH�,,��$FFRUGLQJ�GDWD�FROOHFWHG�RQ�WKH�'HVHUWDV�,VODQGV�IURP������WR�������WKH�KLJKHVW

IUHTXHQF\�RI�PRQN�VHDO�VLJKWLQJV�RFFXUV�GXULQJ�KLJK�WLGH��IROORZHG�E\�PLGH�WLGH�


