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7KH� DXWKRU� DQDO\VHV� VRPH� W\SLFDO� H[DPSOHV� RI�ZDWHU� LPDJHU\� LQ� (QJOLVK� &DQDGLDQ� OLWHUDWXUH�� HVSHFLDOO\� LQ� WKH
SRHWU\� RI� (�� -�� 3UDWW�� $�� /DPSPDQ�� DQG�0DUJDUHW� $WZRRG�� DV� ZHOO� DV� LQ� $WZRRG
V� QRYHO� 2U\[� DQG� &UDNH�� ,Q� WKH
VHOHFWHG�FDVHV��ZDWHU�LV�XVHG�DV�D�KRVWLOH�DQG�VWDWLF�HOHPHQW��SDUWLFXODUO\�LQ�WKH�GHVFULSWLRQ�RI�LFH�DQG�VQRZ��ZDWHU�LV
VHHQ� WR� ORVH� LWV�G\QDPLF�TXDOLW\�� WKXV�EHLQJ�GHSULYHG�RI� LWV�RULJLQDO�YLWDOLW\�DQG� IHUWLOLW\��7KRXJK�KRVWLOLW\�PD\� OHQG
LWVHOI�WR�LQWHUSUHWDWLRQV�GHULYHG�IURP�1RUWKURS�)U\H
V�GHILQLWLRQ�RI�WKH�&DQDGLDQ�QDWLRQDO�P\WK��KLV�GHILQLWLRQ�PXVW�EH
WDNHQ�ZLWK�FDXWLRQ��$V�WKH�H[DPSOH�RI�$WZRRG
V�SRHWU\�VKRZV��WKH�KRVWLOLW\�RI�ZDWHU�PD\�DOVR�EH�LQWHUSUHWHG�DV�WKH
KRVWLOLW\�RI�WKH�2WKHU�DQG�RU�WKH�XQFRQVFLRXV�

.H\�ZRUGV��(QJOLVK�&DQDGLDQ�SRHWU\��ZDWHU��&DQDGLDQ�FXOWXUDO�P\WK��ODQJXDJH��LPDJLQDU\��1RUWKURS�)U\H

/
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1HOO¢DUWLFROR� O
DXWRUH�DQDOL]]D�DOFXQL�HVHPSL� WLSLFL�GL� LPPDJLQL�PHQWDOL� OHJDWH�DOO¢DFTXD�HYRFDWH�GDO� OLQJXDJJLR
SRHWLFR�QHOOD�OHWWHUDWXUD�DQJOR�FDQDGHVH��LQ�SDUWLFRODUH�QHOOD�SRHVLD�GL�(��-��3UDWW��$��/DPSPDQ��H�0DUJDUHW�$WZRRG�
FRPH�SXUH�QHO�URPDQ]R�GHOOD�$WZRRG�2U\[�DQG�&UDNH��1HL�FDVL�DQDOL]]DWL�O¢DFTXD�o�XVDWD�FRPH�HOHPHQWR�RVWLOH�H
GLVWUXWWLYR��RSSXUH�FRPH�HOHPHQWR�VWDWLFR��LQ�SDUWLFRODUH�QHOOD�GHVFUL]LRQH�GHOOD�QHYH�H�GHO�JKLDFFLR�O¢DFTXD�VHPEUD
SHUGHUH� OD� VXD�QDWXUD�GLQDPLFD��SULYDQGROD�GHOOD�VXD� LQQDWD� YLWDOLWi�H� IHUWLOLWi��8QD�GHOOH�SRVVLELOL�FKLDYL�GL� OHWWXUD
GHOO¢RVWLOLWi�H�GHOO¢DYYHUVLWi�GHOO¢DFTXD�SRWUHEEH� HVVHUH� �� QRQ� VHQ]D� FDXWHOD� �� TXHOOD� GHO�PLWR� QD]LRQDOH� FDQDGHVH
FRPH�GHILQLWR�GD�1RUWKURS�)U\H��&RPH�FL�LQGLFD�LQ�SDUWLFRODUH�OD�SRHVLD�GL�0DUJDUHW�$WZRRG��O¢RVWLOLWi�GHOO¢DFTXD�SXw
VLJQLILFDUH� DQFKH� O¢RVWLOLWi� GHOO¢DOWUR� R�H� GHOO¢LQFRQVFLR�� LO� UDSSRUWR� WUD� VWDWLFLWi� H� GLQDPLFLWi� LQYHFH� YD� YLVWR� FRPH
UHOD]LRQH�WUD�O¢LPPDJLQDULR�SULPRUGLDOH�H�OH�VHFRQGDULH�UDSSUHVHQWD]LRQL�VLPEROLFKH�

3DUROH�FKLDYH��SRHVLD�DQJOR�FDQDGHVH��DFTXD��PLWR�FXOWXUDOH�FDQDGHVH��OLQJXD��LPPDJLQDULR��1RUWKURS�)U\H
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,Q�WKLV�DUWLFOH��,�ZLOO�GLVFXVV�WKH�XVH�RI�ZDWHU�LPDJHU\
LQ�(QJOLVK�&DQDGLDQ�OLWHUDWXUH��LQ�SDUWLFXODU�E\�DQDO\]LQJ
VRPH� UHSUHVHQWDWLYH�H[DPSOHV�GUDZQ� IURP� LWV�FRUSXV�RI
SRHWU\��0DNLQJ�XVH�RI�WKH�FULWLFLVP�RI�1RUWKURS�)U\H�DQG
0DUJDUHW�$WZRRG�� ,� VKDOO� DUJXH� WKDW� LQ� WKH� VHOHFWHG� FDVHV
ZDWHU�LV�XVHG�SUHGRPLQDQWO\�DV�D�KRVWLOH�HOHPHQW��ZKLFK
LV��DW�OHDVW�LQ�SDUW��GXH�WR�WKH�VRXUFH�LPDJHV�LQ�WKH�HDUO\
(QJOLVK�&DQDGLDQ�SRHWU\�

,Q� ������ (GZLQ� -RKQ�3UDWW� SXEOLVKHG�KLV�6LOHQFHV�� D
SRHP�QRWDEOH� IRU� LWV� XVH� RI�ZDWHU� LPDJHU\��� 7KH� SRHP
EHJLQV�ZLWK�WKH�IROORZLQJ�UHSUHVHQWDWLRQ�

7KHUH�LV�QR�VLOHQFH�XSRQ�WKH�HDUWK�RU�XQGHU�WKH�HDUWK
OLNH�WKH�VLOHQFH�XQGHU�WKH�VHD�

1R�FULHV�DQQRXQFLQJ�ELUWK�
1R�VRXQGV�GHFODULQJ�GHDWK�
7KHUH�LV�VLOHQFH�ZKHQ�WKH�PLOW�LV�ODLG�RQ�WKH�VSDZQ�LQ

WKH�ZHHGV�DQG�IXQJXV�RI�WKH�URFN�FOHIWV�
$QG�VLOHQFH�LQ�WKH�JURZWK�DQG�VWUXJJOH�IRU�OLIH�
7KH�ERQLWRHV�SRXQFH�XSRQ�WKH�PDFNHUHO�
$QG�DUH�WKHPVHOYHV�FDXJKW�E\�WKH�EDUUDFXGDV�
7KH�VKDUNV�NLOO�WKH�EDUUDFXGDV
$QG�WKH�JUHDW�PROOXVFV�UHQG�WKH�VKDUNV�
$QG�DOO�QRLVHOHVVO\��
7KRXJK�VZLIW�EH�WKH�DFWLRQ�DQG�ILQDO�WKH�FRQIOLFW�
7KH�GUDPD�LV�VLOHQW�

^���`� XQGHU� WKH�ZDYHV� WKH� EORRG� LV� VOXJJDUG� DQG� KDV
WKH�VDPH�WHPSHUDWXUH�DV�WKDW�RI�WKH�VHD�

7KHUH�LV�VRPHWKLQJ�SUH�UHSWLOLDQ�DERXW�D�VLOHQW�NLOO�

�3UDWW��������,,����

$OWKRXJK�VRPHZKDW�DQDFKURQLVWLFDOO\��3UDWW�FDSWXUHV
SHUIHFWO\� D� SDUWLFXODU� LPDJLQDWLYH� TXDOLW\�� W\SLFDO� RI� D
QXPEHU� RI� ZRUNV� RI� (QJOLVK� &DQDGLDQ� OLWHUDWXUH�� 7KH
SRHP���HQGLQJ�ZLWK�D�FODLP�WKDW�D�FXOWXUH�RI�SHUIHFW�UDJH
FRXOG�JURZ�RQO\��ZKHUH� WKH� LQKDELWDQWV� VOD\� LQ� VLOHQFH
DQG�DUH� DV� VLOHQWO\� VODLQ�� �� LV� DEXQGDQW�ZLWK� LPDJHV� RI
ZDWHU� WKDW� FDQ� EH� GHILQHG� DV� FROG�� DJJUHVVLYH�� DQG
DQWDJRQLVWLF��7KH�XVH�RI�ZDWHU� LPDJHU\� LQ�3UDWW
V�SRHWU\
LV� E\� QR� PHDQV� UDUH�� ,Q� H[DPLQLQJ� WKH� PRVW� QRWDEOH
LQVWDQFHV� RI� 3UDWW
V� VHD� LPDJHU\�� 3HWHU� %XLWHQKXLV� DV
PXFK� DV� QRWHV� WKDW� �WKH� VHD� LV� WKH� FHQWUDO�� LI� QRW� WKH

GRPLQDQW��LPDJH�RI�KLV�SRHWU\���%XLWHQKXLV�������������

ZKLOH�3DWULFLD�-DQH�0XQUR�REVHUYHV�WKDW�WKH�VHD��DV�ZHOO
DV� WKH� RFHDQ� DUH�PRVW� IUHTXHQWO\� XVHG� DV� D� GHVWUXFWLYH
IRUFH�RU� D� JUDYH\DUG�� DOWKRXJK� LQ� VRPH�FDVHV� WKH\� DOVR
EHFRPH�D�V\PERO�RI�D�FUHDWLYH�DQG�RFFDVLRQDOO\�FKDRWLF
OLIH� IRUFH� �0XQUR�������������$� VLPLODU�REVHUYDWLRQ��EXW
IURP� WKH�FKURQRORJLFDO�SHUVSHFWLYH�� LV�PDGH�E\�%XLWHQ�
KXLV��$FFRUGLQJ�WR�KLP��3UDWW
V�HDUO\�SRHWU\�LV�ILOOHG�ZLWK
LPDJHV� RI� WKH� VHD� DV� ERWK� GHVWUR\HU� DQG� PRUDO� DJHQW
�%XLWHQKXLV�� ������ ����� ZKLOH� LQ� WKH� ODWWHU� SRHWU\� WKH
DPELJXLW\� RI� WKH� ZDWHU� HOHPHQW� WHQGV� WR� GLVDSSHDU�
HVSHFLDOO\�LQ�WKH�ZDU�SRHPV��VXFK�DV�'XQNLUN��5RRVHYHOW
DQG�$QWLQRH�� DQG�%HKLQG� WKH� /RJ��+RZHYHU�� WKH� DPEL�
YDOHQFH�LV�QRW�GRQH�DZD\�ZLWK�DOWRJHWKHU��,Q�%HKLQG�WKH
/RJ��WKH�VHD�PD\�EH�D�KHOSIXO�SRZHU�IRU�WKH�DOO\�IRUFHV�
EXW� LQ� WKH� SRUWUD\DO� RI� WKH� HQHP\�� VWURQJO\� DQWDJRQLVWLF
ZDWHU�LPDJHU\�LV�XVHG�DJDLQ��7KH�1D]LV�DUH�LGHQWLILHG�ZLWK
�SUHGDWRU\� ILVK��� DQG� ZLWK� �WLJHU� VKDUNV� ^���`� ILQGLQJ
KDELWDWV�ZKHUHYHU� WKHUH�ZDV�RSHQ�VHD����QRW�NLOOLQJ� IRU
IRRG��EXW�NLOOLQJ��WKDW�IRRG���VKRXOG�QRW�EH�XVHG�DV�IRRG�
�3UDWW��������,,�������Y���������

7KHUHIRUH�� ZDWHU� LV�� DW� EHVW�� GHVFULEHG� LQ� DQ
DPELYDOHQW� ZD\�� DQG� WKH� JHQHUDO� LPSUHVVLRQ� JLYHQ� E\
3UDWW
V� SRHWU\�� LQ� SDUWLFXODU� KLV� HDUO\� SRHWU\� LV� WKDW� KH
XVHV�LPDJHV�RI�ZDWHU�VR�DV� WR�HPSKDVL]H� LWV�KRVWLOH�DQG
DQWDJRQLVWLF� QDWXUH�� 7KLV� LV� HVSHFLDOO\� WUXH� RI� KLV� ORQJ
SRHPV�ZKHUH� WKH� VHD�EHFRPHV��D�KLJK� VWDJH� IRU�3UDWW
V
HSLF�EDWWOHV���%XLWHQKXLV�������������DQG�LW� LV�HVSHFLDOO\
WUXH� RI� KLV� SRHP�� 7KH� 7LWDQLF�� ,Q� 7KH� 7LWDQLF�� WKH� WZR
SUHYLRXVO\�KDQGOHG�WKHPHV�DUH�XQLWHG��PDQ
V�SULGH�LQ�WKH
FRQVWUXFWLRQ� RI� D� VKLS�� DQG� WKH� WKHPH� RI� WKH� LFHEHUJ�
(VSHFLDOO\� WKURXJK� WKH� ODWWHU�� ZDWHU� DQG� LWV� IUR]HQ� IRU�
PDWLRQV�DUH� ORDGHG�ZLWK�QHJDWLYH�FRQQRWDWLRQV��7KH� LFH�
EHUJ� ZKLFK� FDXVHV� WKH� FDWDVWURSKH� LV� XQGHUVWRRG� DV� DQ
H[WHQVLRQ� RI� ZDWHU� DQG� LWV� IRUFH� �� WKLV� LGHQWLILFDWLRQ� RI
ZDWHU�ZLWK�LFH�EHFRPHV�FOHDU�QR�ODWHU�WKDQ�DW�WKH�PRPHQW
RI�FROOLVLRQ��ZKHQ�WKH�LPSDFW�LV�VR�IDLQW�WKDW�LW��VHHPV�OLNH
^WKH� VKLS`�KLW�D� VHD�� �3UDWW�� ������ ,�������Y�������� )XUWKHU�
PRUH�� WKH� LFHEHUJ� LV� GHQRWHG� ZLWK� D� VSHFLILF� VHW� RI
LPDJHV� IURP� WKH� YHU\� EHJLQQLQJ� RI� WKH� SRHP�� PRVW
QRWDEO\�DV�ZKHQ�LW�LV�UHIHUUHG�WR�DV�D��SDOHROLWKLF�RXWOLQH
RI� D� IDFH��� RU� D� �VORSLQJ� VSXU� WKDW� WDSHUHG� WR� D� FODZ�
�3UDWW�� ������ ,������� Y�� ���� ����� ,W� LV� WKH� FODZ� WKDW� ODWHU
WHDUV��WKH�GRXEOH�VNLQ��RI�WKH�VKLS��3UDWW��������,�������Y�
��������� DQG� LQ� WKH� FORVLQJ� OLQHV� RI� WKH� SRHP� LW� RQFH
DJDLQ�EHFRPHV�D��JUH\�VKDSH�ZLWK�WKH�3DOHROLWKLF� IDFH�
�3UDWW��������,�������Y��������

� 1DA�LKAI�BENOP�LQ>HEODA@� EJ�1DA� =J=@E=J�#KNQI�S=O� NALQ>HEODA@�=�UA=N� H=PAN� EJ� PDA�?KHHA?PEKJ�1DA�#=>HA�KB� PDA�$K=PO�=J@�,PDAN
-KAIO� 1KNKJPK
�1DA�*=?IEHH=J
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�

� �QEPAJDQEO�EO�=HOK�KJA�KB�PDA�=QPDKNO�=PPNE>QPEJC�PDEO�B=?P�PK�PDA�LKOOE>HA�EJBHQAJ?A�KB�PDA�AJRENKJIAJP�KB�+ASBKQJ@H=J@�EJ�SDE?D�-N=PP
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7KH�SDOHROLWKLF��WKDW�LV�WR�VD\�WKH�SUHKLVWRULF�QDWXUH�RI
WKH�LFHEHUJ�LV�ZKDW�XQLWHV�7KH�7LWDQLF�ZLWK�6LOHQFHV�DQG
LWV� SUHKLVWRULF� FUHDWXUHV� EHORZ� WKH� VXUIDFH�� EXW� ZLWK
UHJDUGV� WR� WKH� LFHEHUJ��3UDWW� JLYHV�XV� DQRWKHU� LPSRUWDQW
FOXH���,�FDOO� LW�D�SDOHROLWKLF� IDFH���KH�VDLG� LQ�RQH�RI�KLV
LQWHUYLHZV���OLNH�D�PRQVWHU��D�KDOI�KXPDQ�DQG�KDOI��ZHOO�
JUDQLWH�� LFH�� \RX� VHH�� UHPRUVHOHVV� DQG� FDUHOHVV� DQG
LQGLIIHUHQW�� �'MZD�� 3ROORFN�� ������� 3UDWW
V� RZQ� GHQRWD�
WLRQV� LQ� WKH� LQWHUYLHZ� DUH� YHU\� LPSRUWDQW�� VLQFH� WKH\
EULQJ� XV� WR� D� VSHFLILF� XQGHUVWDQGLQJ� RI� QDWXUH� LWVHOI�
1DWXUH�� ZDWHU� DQG� LFH� DUH�� LQ� 3UDWW
V� YLHZ�� KRVWLOH� WR
KXPDQ�DFWLRQ�SUHFLVHO\�EHFDXVH�WKH\�DUH�LQGLIIHUHQW��7KH
KRVWLOH� QDWXUH� WKXV� EHFRPHV� DQ� DOO�HQFRPSDVVLQJ� H[L�
VWHQWLDO� WKUHDW�� DQG�PDQ� LQ� KLV� VWUXJJOH�ZLWK� QDWXUH�� UH�
JDUGOHVV�RI�KLV�ZLVK�WR�FRQWURO�LW��LV�UHQGHUHG�SRZHUOHVV�

:$7(5�$1'�0<7+�6�

1DWXUH�DV�VRPHWKLQJ�PHQDFLQJ���D�WURSH�RIWHQ�IRXQG
LQ� (QJOLVK� &DQDGLDQ� SRHWU\� �� ZDV� ILUVW� EURXJKW� WR� RXU
DWWHQWLRQ� E\� 1RUWKURS� )U\H�� DQG� LW� LV� QRW� VXUSULVLQJ� WKDW
)U\H� ZDQWHG� WR� GHILQH� LWV� XVH� LQ� WKH� &DQDGLDQ� LPDJHU\
XVLQJ� 3UDWW
V� SRHWU\�� 0DUJDUHW� $WZRRG� DOVR� XVHG� ERWK
3UDWW
V� SRHWU\� DQG�)U\H
V� FULWLFLVP� DV� D� VWDUWLQJ� SRLQW� WR
GHILQH� KHU� YHUVLRQ� RI�ZKDW�PD\� EH� GHILQHG� DV� D� &DQD�
GLDQ�FXOWXUDO�P\WK��� ,Q�KHU�PRVW� IDPRXV� HVVD\�6XUYLYDO
VKH� GHVFULEHV� WKH� QDWXUDO� HQYLURQPHQW� DV� WKDW� ZKLFK
FRQVWDQWO\� HQGDQJHUV� &DQDGLDQ� OLWHUDU\� FKDUDFWHUV�� WHVW�
LQJ� WKHLU� HQGXUDQFH�� DQG� XOWLPDWHO\� WXUQLQJ� WKHP� LQWR
YLFWLPV�� $WZRRG
V� XQGHUVWDQGLQJ� RI� QDWXUH� LV� LQ� JUHDW
SDUW�LQGHEWHG�WR�)U\H
V�QRWLRQ�RI� WKH�VR�FDOOHG��JDUULVRQ
PHQWDOLW\��� ,Q� WKH�&RQFOXVLRQ� WR�/LWHUDU\�+LVWRU\�RI�&D�
QDGD�� )U\H�REVHUYHG� WKDW� WKH� HDUOLHVW� VHWWOHUV� LQ�&DQDGD
FXOWXUDOO\�GHILQHG�&DQDGLDQ�FRPPXQLWLHV�DV��VPDOO�DQG
LVRODWHG� FRPPXQLWLHV� VXUURXQGHG� ZLWK� D� SK\VLFDO� RU
SV\FKRORJLFDO�£IURQWLHU�¤�VHSDUDWHG�IURP�RQH�DQRWKHU�DQG
IURP�WKHLU�$PHULFDQ�DQG�%ULWLVK�FXOWXUDO�VRXUFHV�^���`�\HW
FRQIURQWHG�ZLWK�D�KXJH��XQWKLQNLQJ��PHQDFLQJ��DQG�IRU�
PLGDEOH�SK\VLFDO�VHWWLQJ�� �)U\H��������������6XFK�FRP�
PXQLWLHV�� DGGV� )U\H�� DUH� ERXQG� WR� GHYHORS� D� FRQVHU�
YDWLYH�PHQWDOLW\� RI� VHOI�LVRODWLRQ� WKDW�PD\� SURYLVLRQDOO\
EH�FDOOHG�D�JDUULVRQ�PHQWDOLW\��)U\H�������������

%RWK� $WZRRG� DQG� )U\H� DJUHH� WKDW� LQ� VXFK� FLUFXP�
VWDQFHV� QDWXUH� LV� FRQIURQWHG� DV� �1DWXUH�DV�(QHP\��
)U\H
V�UHIHUHQFH�WR�IURQWLHU��KRZHYHU��HYRNHV�\HW�DQRWKHU
QRWLRQ�ZKLFK�LV�FUXFLDO�WR�RXU�FRPSUHKHQVLRQ�RI�ZKDW�LV
VXSSRVHG�WR�EH�D�VWDQGDUG�&DQDGLDQ�UHVSRQVH�WR�QDWXUH�
,Q� ����� )UHGHULFN� -DFNVRQ� 7XUQHU� IRUPXODWHG� WKH� ZHOO
NQRZQ� WKHRU\� GHVFULELQJ� WKH� VR�FDOOHG� $PHULFDQ
ZHVWHUQ� IURQWLHU� DV� �WKH� OLPLW� RI� FRQWURO��� DV� �D� WHPSR�
UDU\� DQG� DUELWUDU\� ERXQGDU\�� ZKLFK� PD\� EH� WUDQVFHQ�

GHG��UHGHILQHG�RU�HUDGLFDWHG��0F*UHJRU��������������%XW
ZKLOH� WKH� ZHVWHUQ� IURQWLHU� LQ� WKH� 86$� PD\� EH� FRP�
SUHKHQGHG� DV� D� OLPLW� WR� SHUVRQDO� FKDOOHQJH�� *DLOH
0F*UHJRU� REVHUYHV� WKDW� WKH� VR�FDOOHG� &DQDGLDQ� �QRUW�
KHUQ�� IURQWLHU�� RQ� WKH� FRQWUDU\�� �GHQRWHV� WKH� OLPLWV� RI
HQGXUDQFH�� ,W� LV� ^���`� DQ� LQHUDGLFDEOH� OLQH� EHWZHHQ� WKH

VHOI
�DQG�WKH�
RWKHU
���$QG�ZKLOH�WKH�ZHVWHUQ�IURQWLHU�LV�D
FXOWXUDOO\� GHILQHG� LQWHUIDFH�� WKH� QRUWKHUQ� IURQWLHU� LV� DQ
H[LVWHQWLDO�RQH��0F*UHJRU������������� VHH�DOVR�0F*UH�
JRU��������

7KH� QRUWKHUQ� IURQWLHU� DQG� WKH� JDUULVRQ� PHQWDOLW\�
ZKLOH� EHFRPLQJ� WZR� SULPDU\� FRQVWLWXHQWV� RI� WKH� &DQD�
GLDQ�FXOWXUDO�P\WK��FDQ�WKHUHIRUH�EH�SUHVXPHG�WR�EH�DQ
LPDJLQDWLYH�UHVSRQVH�WR�DQ�XQFRQWUROODEOH�HQYLURQPHQW�
,� VD\� SUHVXPHG� EHFDXVH� ,� DP� DZDUH� RI� WKH� DQWL�HV�
VHQWLDOLVW�DWWDFNV�LQ�WKH�OLWHUDU\�FULWLFLVP�DLPHG�DW�)U\JLDQ
GHILQLWLRQV�RI�WKH�&DQDGLDQ�FXOWXUDO�P\WK��,�KDYH�VKRZQ
HOVHZKHUH� WKDW�� FRQWUDU\� WR� WKH� DVVHUWLRQV� RI� KLV� GH�
WUDFWRUV��)U\H�GLG�QRW�XQGHUVWDQG�WKHVH�WZR�FRQFHSWV�DV�D
IL[HG�LGHQWLW\��3RWRFFR���������+RZHYHU�� LW� LV� LQGLFDWLYH
WKDW�WKHVH�FRQFHSWV�DUH�SUHVHQW�ERWK�LQ�WKH�OLWHUDU\�ZRUNV
DQG�LQ�WKH�FULWLFLVP�RI�DW�OHDVW�WKUHH�DXWKRUV���3UDWW��)U\H
DQG�$WZRRG���WKDW�PRVW�VLJQLILFDQWO\�LQIOXHQFHG�WKH�VHOI�
SHUFHSWLRQV�RI�VWDQGDUG�&DQDGLDQ�LPDJLQDWLYH�UHVSRQVHV
WKURXJKRXW� WKH� ����V�� ��V� DQG� ZHOO� LQWR� WKH� ����V�
3ULPDULO\��)U\H
V�FRQFHSWLRQ�ZDV�D�EURDGHU�RQH���,�KDYH
ORQJ� EHHQ� LPSUHVVHG� LQ� &DQDGLDQ� SRHWU\� E\� D� WRQH� RI
GHHS� WHUURU� LQ� UHJDUG� WR� QDWXUH��� KH� REVHUYHV� LQ� WKH
&RQFOXVLRQ�� EXW� KH� DGGV�� �^L`W� LV� QRW� D� WHUURU� RI� WKH
GDQJHUV� RU� GLVFRPIRUWV� RU� HYHQ� WKH� P\VWHULHV� RI� QDWXUH�
EXW� D� WHUURU� RI� WKH� VRXO� DW� VRPHWKLQJ� WKDW� WKHVH� WKLQJV
PDQLIHVW�� �)U\H�� ������ ������ &OHDUO\�� D� WHUURU� IHOW� LQ
&DQDGLDQ�SRHWU\�LV���DV�*DLOH�0F*UHJRU�DOVR�VXJJHVWV��
D�WHUURU�RI� WKH�XQNQRZQ��FRQIURQWHG� LQ� WKH�RWKHUQHVV�RI
QDWXUH��ZDWHU��WKH�LQGLJHQRXV�SRSXODWLRQ��DQG��E\�H[WUD�
SRODWLRQ��RQH
V�RZQ�XQFRQVFLRXV�VHOI��DV��IRU�H[DPSOH��LQ
WKH�SRHWU\�RI�$WZRRG�� 7R� GHILQH� JDUULVRQ�PHQWDOLW\� DV� D
W\SLFDO�LPDJLQDWLYH�UHVSRQVH�WKHUHIRUH�PHDQV�WR�GHILQH�LW
DV�D�PHQWDOLW\�WKDW�HLWKHU�GRPHVWLFDWHV�RU�HYDGHV�FRQWDFW
ZLWK�ZKDW� LV� RXWVLGH�� VLQFH� LW� LQWHUSUHWV� WKH�2WKHU� DV� DQ
H[LVWHQWLDO�WKUHDW�

,Q� WKH� FRQWH[W� RI� VXFK� LPDJLQDWLYH� UHVSRQVH�� ZDWHU
LPDJHU\� LV� GHSOR\HG� LQ� WZR� GLIIHUHQW�� EXW� RIWHQ� LQWHU�
OLQNHG�ZD\V��)LUVWO\��LQ�)U\H
V�YLHZ��WKH�LPDJH�RI�ZDWHU�LV
ERXQG�WR�WKH�SK\VLFDO�SHFXOLDULW\�ZLWK�ZKLFK�WKH�VHWWOHUV
LQ� &DQDGD� ZHUH� FRQIURQWHG�� 7KH\� HQWHUHG� WKH� WHUULWRU\
WKURXJK�WKH�*XOI�RI�6W��/DZUHQFH�DQG�WKH�6DLQW�/DZUHQFH
5LYHU��$QG�ZKLOH�HQWHULQJ�WKH�86$�LV�D�PDWWHU�RI�FURVVLQJ
WKH�RFHDQ���WR�HQWHU�&DQDGD� LV�D�PDWWHU�RI�EHLQJ�VLOHQWO\
VZDOORZHG�E\�DQ�DOLHQ�FRQWLQHQW���)U\H��������������7KH
DOLHQ� FRQWLQHQW� LQGXFHV� WKH� WHUURU� RI� EHLQJ� FRPSOHWHO\

� �HPDKQCD�>KPD�PANIO
�?QHPQN=H�=J@�J=PEKJ=H
�=NA�BKQJ@�EJ�?NEPE?EOI�KB� =J=@E=J�HEPAN=PQNA
�@QA�PK�PDA�LNK>HAI=PE?=H�QO=CA�KB�PDA�PANI
J=PEKJ�SEPD�NABANAJ?A�PK� =J=@=
�EP�OAAIO�LNABAN=>HA�PK�OLA=G�KB�=�?QHPQN=H�EJOPA=@�KB�=�J=PEKJ=H�IUPD�
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VXUURXQGHG�E\�WKH�XQNQRZQ��:DWHU�IXQFWLRQV�DV�WKH�RQO\
SRVVLEOH�HQWUDQFH��EXW�DOVR�DV�DQ�DOPRVW�LPSRVVLEOH�H[LW�
7KLV� LV� DOVR� ZK\� ZDWHU� LV� XVHG� DV� RQH� RI� WKH� KRVWLOH
QDWXUDO� HOHPHQWV�� GHVFULEHG� DV� SDUW� RI� D� ZLOG� DQG� XQ�
FRQWUROODEOH� �1RUWK�� �� WKH� 1RUWK� EHLQJ� LQ� TXRWDWLRQ
PDUNV��EHFDXVH� LW� GHQRWHV� WKH� KRVWLOLW\� RI� WKH� RWKHUQHVV
LWVHOI���LQ�LWV�GLYHUVH��DOEHLW�SUHGRPLQDQWO\�QDWXUDO� IRUPV
�'HDKO��%DUNHU����������������,Q�GHVFULELQJ�3UDWW
V�SRHPV
DQG�� VSHFLILFDOO\�� KLV� 7LWDQLF�� $WZRRG� GHILQHV� WKH� UH�
ODWLRQVKLS� RI� PDQ� WRZDUGV� QDWXUH� LQ� WHUPV� RI� ZDU� DQG
FKDOOHQJH���7KH�7LWDQLF�LWVHOI���DV�LWV�QDPH�LPSOLHV���LV�D
JLDQW� FUHDWHG� E\� PDQ� DV� D� FKDOOHQJH� WR� 1DWXUH�
�$WZRRG�������������%RWK�WKH�LFHEHUJ�DQG�WKH�RFHDQ�DUH
FODZV��D�ZHDSRQ�RI�WKH�QDWXUH�PRQVWHU�DQG�E\�GURZQLQJ
WKH�SDVVHQJHUV��3UDWW�VKRZV�WKDW�PDQ�LV�YLFWLPL]HG�E\�WKH
VHD��,W�LV�DJDLQ�LQGLFDWLYH�WR�UHDG�$WZRRG
V�FRPPHQW�WKDW
LQ� &DQDGLDQ� OLWHUDWXUH�� GURZQLQJ� DQG� IUHH]LQJ� DUH� WKH
WZR�IDYRULWH�PHWKRGV�IRU�GLVSDWFKLQJ�YLFWLPV���GURZQLQJ
EHLQJ� SUHIHUUHG� E\� SRHWV� �� SUREDEO\� EHFDXVH� LW� FDQ� EH
XVHG�DV�D�PHWDSKRU�IRU�D�GHVFHQW�LQWR�WKH�XQFRQVFLRXV�
�$WZRRG������������

$WZRRG
V� XVH� RI� ZDWHU� LPDJHU\� LQ� KHU� RZQ� SRHWU\
VKRZV� WKDW� KHU� FRPPHQW� PLJKW� DV� ZHOO� EH� WDNHQ� DV� D
GHVFULSWLRQ�RI�KHU�RZQ�SRHWLFV��%XW�RQH�LV�DOVR�WHPSWHG
WR� UHDG� KHU� FRPPHQW� DV� D� GHVFULSWLRQ� RI� D� YDULHW\� RI
&DQDGLDQ� SRHPV�� EHJLQQLQJ� ZLWK� WKH� VR�FDOOHG� &RQIH�
GHUDWLRQ� SRHWV��� 1R� ODWHU� WKDQ� ZLWK� WKHLU� ULVH� LQ� WKH
����V�� WKH� LPDJHU\� SUHVHQWLQJ� ZDWHU� DV� SDUW� RI� DQ
LVRODWLQJ� DQG� LQKRVSLWDEOH� QDWXUH� KDG� EHFRPH� D� FRP�
PRQ� WRSRV� LQ� &DQDGLDQ� OLWHUDWXUH��PRVW� VLJQLILFDQWO\� LQ
WKH�ZRUNV�RI�$UFKLEDOG�/DPSPDQ��D�SRHW�WKDW�KDV�EHHQ�
VXUSULVLQJO\��LQ�JUHDW�SDUW�QHJOHFWHG�E\�ERWK�$WZRRG�DQG
)U\H�

/DPSPDQ
V� SRHWU\� LV� RIWHQ� GLVFXVVHG� DV� SRVW�UR�
PDQWLF� �2ZHU��������0F/HRG���������EXW� LW�SUHVHQWV�XV
ZLWK� DQ� DPELJXLW\�� DQG� VRPH� FXULRXV� SDUDGR[HV
JRYHUQLQJ� WKH� UHODWLRQ� EHWZHHQ� WKH� O\ULFDO� VXEMHFW� DQG
QDWXUH� �� DQG� WKH� DPELJXLW\� LV� UHIOHFWHG� LQ�� DQG� VRPH�
WLPHV�JHQHUDWHG�E\�ZDWHU�LPDJHU\��5LFKDUG�$UQROG�UHDGV
/DPSPDQ
V�GLFKRWRPLHV�DJDLQVW�WKH�JUDLQ�RI�/DPSPDQ
V
UHFHSWLRQ� RI� $PHULFDQ� WUDQVFHQGHQWDOLVP�� /DPSPDQ
V
ZLVK� WR� LPLWDWH� WKH� WUDQVFHQGHQWDOLVW� LGHQWLILFDWLRQ�ZLWK
QDWXUH� DQG� WKH� ZRUOG� LV� XQGHUPLQHG� E\� WKH� W\SLFDO
&DQDGLDQ� LPDJLQDWLYH� UHVSRQVH� WR� QDWXUH� �$UQROG�� �����
�������� 0RWLIV� DQG� LPDJHV� XVHG� LQ� /DPSPDQ
V� SRHPV
VHHPLQJO\� LPSO\� D� WRWDO� LGHQWLILFDWLRQ� ZLWK� QDWXUDO� HOH�
PHQWV��EXW�LQ�KLV�SRHPV�RQH�FDQ�VSHDN���VLPLODUO\�DV�LQ
)ODXEHUW
V� QDUUDWLRQ� �� RI� WKH� VXUIDFH� �GHVVXV�� DQG� WKH

GHSWK� �GHVVRXV��� :KLOH� LGHQWLILFDWLRQ� LV� LPSOLHG� DW� WKH
VXUIDFH�OHYHO��LPDJHV�LQ�WKH�GHVVRXV��ZLWK�WKHLU�DIIHFWLYH
DJHQF\�� UHYHDO�DQ�RSSRVLWH� VWDQFH� WRZDUGV�QDWXUH��2QH
RI� WKH� EHVW� H[DPSOHV� WR� GHSOR\� ZDWHU� LPDJHU\� LV� QR
GRXEW�/DPSPDQ
V�0RUQLQJ�RQ�WKH�/LoYUHV��,W�EHJLQV�ZLWK
DQ� LPDJH� RI� D� TXLHW�� PLVW\� �� DQG� P\VWLFDO� �� VXUU�
RXQGLQJV��DV�ZHOO�DV�RI�WKH�ULYHU�

6RIWO\�DV�D�FORXG�ZH�DJR�
6N\�DERYH�DQG�VN\�EHORZ�
'RZQ�WKH�ULYHU�^���`�$QG�WKH�ULYHU�UHDFKHV�ERUQH
,Q�D�PLUURU��SXUSOH�JUD\�
6KHHU�DZD\�7R�WKH�PLVW\�OLQH�RI�OLJKW�
:KHUH�WKH�IRUHVW�DQG�WKH�VWUHDP
,Q�WKH�VKDGRZ�PHHW�DQG�SOLJKW�
/LNH�D�GUHDP�

�/DPSPDQ������������Y���������

'HVSLWH�WKH�GUHDP�OLNH�GHVFULSWLRQ��WKH�PLUURU�LPDJH
LV��FRQWUDU\�WR�RXU�H[SHFWDWLRQV��GHVFULEHG�DV��JUD\���DQG
IXUWKHU� RQ� LQ� WKH� WH[W�� WKH� ULYHU� LV� JLYHQ� DQ� DJJUHVVLYH
FRQQRWDWLRQ��,W�LV�VHHQ�DV�D�SUHGDWRU�IHHGLQJ�RQ�LWV�SUH\��,
TXRWH�/DPSPDQ���WKH�OD]\�ULYHU�VXFNV���$OO�WKH�ZDWHU�DV
LW�EOHHGV���)URP�D�OLWWOH�FXUOLQJ�FUHHN���7KHUH�IROORZV�DQ
LPDJH�RI� WKH�PXVNUDWV� VQHDNLQJ��LQ�DURXQG� WKH� VXQNHQ
ZUHFNV� �� 2I� D� WUHH�� �/DPSPDQ�� ������ ���� Y�� �������
$JDLQ�� WKH� UHDGHU� LV� SUHVHQWHG� ZLWK� D� FRPSOH[� GH�
VFULSWLRQ� RI� WKH� PXVNUDWV� DQG� WKHUH� LV� D� VXJJHVWLRQ� RI
GHDWK� OXUNLQJ� LQ� WKH� LPDJH�RI��WKH� VXQNHQ�ZUHFNV�� WKDW
FDQ� EH� UHDG� OLWHUDOO\�� EXW� DOVR� DV� D� PHWDSKRU� IRU� WKH
UXLQHG� DQG� GHVHUWHG� VKLS�� 7DNHQ� WRJHWKHU�� DOO� WKHVH
LPDJHV� SURGXFH� D� VWURQJ� DPELYDOHQFH�� FXOPLQDWLQJ� LQ
WKH�ILQDO�LPDJH�RI�WKH�SRHP��WKDW�RI�D�VXGGHQ�DSSDULWLRQ
DQG� MXVW� DV� VXGGHQ� WKH� GLVDSSHDUDQFH� RI� D� IHZ� ULYHU
GXFNV�

/DPSPDQ�XVHV�D�VLPLODU�VWUDWHJ\�LQ�KLV�ZLQWHU�SRHPV�
RQO\� LQVWHDG� RI� ZDWHU�� WKH� PHQDFLQJ� HOHPHQWV� DUH� LFH
DQG�� SUHGRPLQDQWO\�� VQRZ�� DQG� WKH� LPDJHV� DUH� PRUH
RSHQO\�DJJUHVVLYH�DQG�YLROHQW��DV�LI�FRQIURQWDWLRQ�ZLWK�WKH
H[LVWHQWLDO� WKUHDW� ZRXOG� EH� PRUH� GLIILFXOW� WR� FRQFHDO
ZKHQ� LW� FDPH� WR� WKH� HOHPHQW�� PRUH� GRPHVWLF� WR� WKH
VXUURXQGLQJV�RI�WKH��PDOHYROHQW�QRUWK����/HW�XV�FRQVLGHU
WZR� H[DPSOHV�� :KLOH� WKH� SRHP� 6QRZ� EHDUV� PXFK
UHVHPEODQFH� WR� D� VLPLODU� SRHP� ,Q�1RYHPEHU� �� LQ� WKDW
ERWK�DUH�VWUXFWXUHG�DV�D�MX[WDSRVLWLRQ�RI�D�GUHDP�DQG�WKH
GHVFULSWLRQ� RI� FROG�� VQRZ�ODGHQ�� DQG� LQKRVSLWDEOH� VXUU�
RXQGLQJV� �� LQ�6QRZ��/DPSPDQ
V� GUHDP�YLVLRQ� LV�� RQFH

� 1DEO�D=O�>A?KIA�=�OP=J@=N@�HEPAN=NU�@AJKIEJ=PEKJ�KB�PDA�CNKQL�PD=P� EJ?HQ@AO� ��$��!��/K>ANPO
�!�� ��0?KPP
��N?DE>=H@�)=ILI=J
���
 =NI=J
�$��/�� =IANKJ
�=J@�&��3�� N=SBKN@
�>A?=QOA�PDAU�SANA�>KNJ�EJ�PDA�����O
�EJ�PDA�@A?=@A�SDAJ� PDA�BENOP� =J=@E=J�LKHEPE?=H
AJPEPU�S=O�BKNIA@�

� 0AA�)=ILI=J� ����
�BKN�PDA�PATP�EJ�PDA�DULANPATP�?NEPE?=H�A@EPEKJ�
� &�D=RA�>KNNKSA@�PDA�PANI�hI=HARKHAJP�JKNPD+�BNKI�PDA�PEPHA�KB�KJA�KB��PSKK@	O�>KKGO�KB�AOO=UO�
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DJDLQ� DQG� SUHGLFWDEO\�� XQGHUPLQHG� E\� QHJDWLYH� FRQ�
QRWDWLRQV�RI�QDWXUH���7KUHH�VQRZ�UHODWHG�VHPDQWLF�ILHOGV
SUHYDLO� LQ� WKH� SRHP¤V� LPDJHU\�� VLOHQFH�� KD]LQHVV� DQG
EOXUULQJ��DQG�KHDYLQHVV��7KH�GRPLQDQW�ILHOG�RI�VLOHQFH�LV
FDSWXUHG�E\�LPDJHV�RI�VQRZ�IDOOLQJ��VFDUFH�DXGLEO\���E\
WKH� PHDGRZV� O\LQJ� �VWLOO� ZLWKRXW� D� VRXQG��� E\
LGHQWL�I\LQJ� ZRRG�� ZDWHU�� HDUWK�� DQG� DLU� ZLWK� VLOHQFH�
DQG� HYHQWXDOO\�� E\� �WKH� VOHHSLQJ� QRLVHV�� RI� WKH� ZRUOG�
7KH� EOXUULQJ� RI� ERXQGDULHV� LV� HYRNHG� LQ� WKH� IDGLQJ
IRUHVWV�� LQ� WKH� VPRRWKLQJ� URDG�� WKH� EORWWHG� KLOOV�� DQG� LQ
WKH�GLP�VN\��$QG�� ILQDOO\��KHDYLQHVV� LV�VXJJHVWHG�E\� WKH
GHQVH�VQRZ��ZHLJKLQJ�GRZQ�RQ�WKH�URRIV�DQG�WUHH�WRSV�
DQG�LQ� WKH�GZLQGOLQJ� IHQFHV��$OO� WKHVH� LPDJHV� LPSO\�DQ
LVRODWHG�DQG�UDWKHU�XQIULHQGO\�HQYLURQPHQW��DOWKRXJK�RQ
WKH� VXUIDFH� D� IDLQW� HIIRUW� WR� LGHQWLI\� ZLWK� LW� LV� VWLOO
DWWHPSWHG��6XFK�HIIRUWV�WR�LGHQWLI\�ZLWK�WKH�HQYLURQPHQW
DUH�� KRZHYHU��PRUH� GLIILFXOW� WR� WUDFH� LQ� /DPSDQ¤V� ODWHU
SRHWU\��,Q�WKH�XQSXEOLVKHG�:LQWHU�6ROLWXGH� WKHUH�DUH�QR
PRUH� DWWHPSWV� DW� DQ\� LGHQWLILFDWLRQ� ZLWK� QDWXUH�� 6QRZ
FRQGHPQV�WKH�ZRUOG�WR�EH��GHDWKO\�VLOHQW����OHDYLQJ�WKH
O\ULFDO�VXEMHFW�LQ�WKH�VFHQHU\��XWWHUO\�DORQH����ZKLOH�WKH
VQRZ� LWVHOI� LV� GHVLJQDWHG� LQ� WKH� FHQWUDO� LPDJH� RI� WKH
SRHP�DV�IROORZV���$QG�WKH�KDUG�VQRZ�UDQ�LQ�OLWWOH�ULSSOHV
DQG�SHDNV����/LNH�WKH�IUHWWHG�IORRU�RI�D�ZKLWH�DQG�SHWULILHG
VHD���/DPSPDQ������D��Y�������

/LNH�WKH�LFHEHUJ�LQ�3UDWW
V�7KH�7LWDQLF��VQRZ�DQG�LFH
FDQ�EH�XQGHUVWRRG�DV�ZDWHU� LQ� LWV� IUR]HQ�VWDWH��DQG� LW� LV
FOHDU�WKDW�WKH\�DUH�ERWK�VKRZQ�DV�HOHPHQWV�LQ�ZKLFK�WKH
RULJLQDO�IOXLG�VWDWH�RI�ZDWHU�KDV�EHFRPH�VWDWLF��ULJLG��DQG
GHWHUPLQDWH��2QH�FDQ�GHWHFW�DQ� LGHQWLFDO��SHWULIDFWLRQ�
LQ�3UDWW
V�SUHYLRXVO\�TXRWHG�LGHQWLILFDWLRQ�RI�LFHEHUJ�ZLWK
�JUDQLWH��� 0DUJDUHW� $WZRRG� QRWHG� WKDW� WKH� LFHEHUJ� LQ
3UDWW
V� 7LWDQLF� �LV� QRW� DOLYH� ^���`� LW� LV� D� 
WKLQJ
� ZLWK� WKH
EOLQG��XQFDULQJ�PRWLRQV� DQG�DWWULEXWHV� RI� D� WKLQJ��� DQG
DV� VXFK� LW� HPERGLHV� WKH� WKUHH� HOHPHQWV� RI� QDWXUH�� LFH�
RFHDQ�DQG�URFN��$WZRRG������������

:$7(5��0<7+�6���$1'�,0$*(5<

,Q� WKH� SHWULIDFWLRQ� RI� LFH�� ZDWHU� ORVHV� RQH� RI� LWV
HVVHQWLDO� FKDUDFWHULVWLFV�� WKDW� RI� IOXLGLW\� DQG� YLWDOLW\�� ,Q
WKHLU� 'LFWLRQDU\� RI� 6\PEROV� -HDQ� &KHYDOLHU� DQG� $ODLQ
*KHHUEUDQW� KDQGLO\� FDWHJRUL]H� WKH� V\PEROLF� YDOXH� RI
ZDWHU� LQWR� WKUHH� LQWHUFRQQHFWHG� FDWHJRULHV�� ZDWHU� DV� D
VRXUFH�RI�OLIH��ZDWHU�DV�D�FDWKDUWLF�HOHPHQW��DQG�ZDWHU�DV
D� FHQWHU� RI� UHELUWK� DQG�RU� UHQRYDWLRQ� �&KHYDOLHU�� �����

������7KHVH�DOO� LPSO\�D�G\QDPLF�TXDOLW\��0LUFHD�(OLDGH
KDV�DOVR�VKRZQ�WKDW�WKH�V\PEROLVP�RI�ZDWHU�LV�DVVRFLDWHG
ZLWK�IHFXQGLW\��LQ�FORVH�FRQQHFWLRQ�WR�WKH�V\PEROLVP�RI
:RPDQ�DQG�RI� WKH�0RRQ��HVSHFLDOO\�WKURXJK� LPDJHV�RI
VKHOOV� �(OLDGH�� ����D�� ��������� 7KH� ZRPDQ� DQG� WKH
SKDVHV� RI� WKH� PRRQ� DUH� DOVR� DVVRFLDWHG� ZLWK� (DUWK�� DV
ZHOO�DV�XWHUXV��(OLDGH�������������DQG�LW�LV�QRW�E\�FKDQFH
WKDW� LQ� *UHHN� P\WKRORJ\� WKH� �UDWLRQDO�� *RGV� RI� WKH
2O\PSXV� VXSHUVHGH� WKH� ROGHU� JRGV�� ERWK� WKH� VXEWHU�
UDQHDQ� DQG� ZDWHU� RQHV� �9UHáNR�� ������ ���� ������ 7KLV
F\FOLF� IXQFWLRQ� RI� ZDWHU� �� SUHVHQW� DOVR� LQ� WKH� VHPLWLF
WUDGLWLRQV��(OLDGH��������������LV�QDWXUDOO\�ORDGHG�ZLWK�D
G\QDPLVP� RI� ELUWK� DQG� UHELUWK�� $� PRUH� FRPSOLFDWHG
G\QDPLVP�� KRZHYHU�� LV� WR� EH� IRXQG� LQ� FRVPRJRQLF
P\WKV�� LQ� ZKLFK� ZDWHU� UHSUHVHQWV� SULPRUGLDO� DQG
LQGLVWLQFW� FKDRV�� EXW� LW� LV� XVXDOO\� WKURXJK� DQ� H[WHUQDO
HOHPHQW� WKDW� LW� UHFHLYHV� LWV� G\QDPLF� IDFXOW\�� ,Q� PDQ\
YHUVLRQV� RI� +LQGX� P\WKRORJ\�� ZDWHU� DQG� ILUH� �� $JQt� �
ERWK� WDNH� SDUW� LQ� WKH� DFW� RI� FUHDWLRQ� �H�J�� 59�� ;�� ����
������ZKLOH�$JQL�LV�DOVR�VDLG�WR�EH�WKH�HPEU\R�RI�ZDWHUV
�(OLDGH�������������9HOMDáLá������������� ,Q�*HQHVLV�� WKH
VSLULW�RI�*RG�LV�PRYLQJ�RYHU�WKH�ZDWHUV�DW�WKH�PRPHQW�RI
FUHDWLRQ� �*Q��������� EXW�� RQ� WKH� RWKHU� KDQG�� WKHUH� LV� DQ
DPELJXLW\�LPSOLHG� LQ� WKH�FHOHEUDWLRQ�RI� WKH� -HZLVK�1HZ
<HDU� IHVWLYDO�� DV� WKH� FHOHEUDWHG� <DKYH
V� VOD\LQJ� RI� WKH
PRQVWHU� 5DKDDE� DQG� KLV� YLFWRU\� RYHU� WKH� ZDWHUV� DUH
REYLRXVO\�HTXLYDOHQW�WR�WKH�FUHDWLRQ�RI�WKH�ZRUOG��(OLDGH�
������ ����� ,Q� D� VLPLODU� ZD\�� WKH� LPDJH� RI� ZDWHU� LV
DPELJXRXV�LQ�WKH�6XPHULDQ�(QXPD�HOLÈ��2QO\�DIWHU�WKH�VN\
JRG� 1XGLPXGD� XVXUSV� WKH� SRVW� RI� ZDWHU� IURP� WKH� JRG
$SVX�� GRHV� ZDWHU� EHFRPHV� G\QDPLF� OHDYLQJ� $SVX�
DFFRUGLQJ� WR� (OLDGH�� WR� VSHDN� LQ� D� QRVWDOJLF� ODQJXDJH�RI
�PDWWHU�� \HDUQLQJ� IRU� LWV� SULPRUGLDO� LPPRELOLW\� �(OLDGH�
����������

,Q� WKH� GXDOLW\� RI� G\QDPLVP� DQG� LPPRELOLW\�� &DQD�
GLDQ� DSSURSULDWLRQV� RI� ZDWHU� REYLRXVO\� UHGXFH� LWV� LPD�
JHU\� WR� WKH� VLGH�RI� VWDELOLW\�� DQG�DW� WKH� VDPH� WLPH�� WR� D
QHJDWLYH�� WKUHDWHQLQJ� VLGH�� 2EYLRXVO\�� WKLV� LV� QRW� D
SURFHVV�WKDW�RFFXUV�RQO\�LQ�UHJDUGV�WR�LFH�DQG�VQRZ��EXW
DOVR�LQ�UHJDUGV�WR�ZDWHU�LWVHOI��/HW�XV��WKXV��ILQDOO\�DWWHPSW
WR� DQDO\]H� VRPH� RI� WKH� ZDWHU� LPDJHU\� LQ� 0DUJDUHW
$WZRRG
V�SRHWU\� DQG� ILFWLRQ�� VLQFH� LW� KDV� EHFRPH�FOHDU
WKDW� LQ�KHU�HVVD\V�$WZRRG�WULHV� WR�GHILQH�PDQ
V� UHODWLRQ
WR�QDWXUH��IROORZLQJ�WKH�)U\JLDQ�P\WK�RI�WKH��PDOHYROHQW
QRUWK��

� 0AA�)=ILI=J� ����
���
���
�BKN�PDA�PATP�KB�>KPD�LKAIO"�=J@�)=ILI=J� ����
�BKN�PDA�PATP�EJ�PDA�DULANPATP�A@EPEKJ�
� &� =I� NABANNEJC� PK� PDA� DUIJ� +=O=@EF=� OQGP=
� =O� PN=JOH=PA@� EJ� PDA� 0HKRAJE=J� =JPDKHKCU� KB� 3A@E?� DUIJO�� #KN� OKIA� EJPANAOPEJC

NALNAOAJP=PEKJO�KB��CJÄ�=J@�S=PAN�OAA�=HOK�$=JC=H
������
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7KLV� LV� KRZ� $WZRRG� EHJLQV� KHU� QRYHO� 2U\[� DQG
&UDNH��������

6QRZPDQ� ZDNHV� EHIRUH� GDZQ�� +H� OLHV� XQPRYLQJ�
OLVWHQLQJ� WR� WKH� WLGH� FRPLQJ� LQ�� ZDYH� DIWHU� ZDYH
VORVKLQJ� RYHU� WKH� YDULRXV� EDUULFDGHV�� ZLVK�ZDVK�
ZLVK�ZDVK�� WKH� UK\WKP� RI� KHDUWEHDW�� +H� ZRXOG� VR
OLNH�WR�EHOLHYH�KH�LV�VWLOO�DVOHHS�

2Q� WKH� HDVWHUQ� KRUL]RQ� WKHUH
V� D� JUH\LVK� KD]H�� OLW
QRZ�ZLWK�D�URV\��GHDGO\�JORZ��6WUDQJH�KRZ�WKDW�FRO�
RXU�VWLOO�VHHPV�WHQGHU��7KH�RIIVKRUH�WRZHUV�VWDQG�RXW
LQ�GDUN�VLOKRXHWWH�DJDLQVW�LW��ULVLQJ�LPSUREDEO\�RXW�RI
WKH�SLQN�DQG�SDOH�EOXH�RI� WKH�ODJRRQ��7KH�VKULHNV�RI
WKH� ELUGV� WKDW� QHVW� RXW� WKHUH� DQG� WKH� GLVWDQW� RFHDQ
JULQGLQJ� DJDLQVW� WKH� HUVDW]� UHHIV� RI� UXVWHG� FDU� SDUWV
DQG� MXPEOHG� EULFNV� DQG� DVVRUWHG� UXEEOH� VRXQG� DO�
PRVW�OLNH�KROLGD\�WUDIILF�

2XW� RI� KDELW� KH� ORRNV� DW� KLV� ZDWFK� �� VWDLQOHVV�VWHHO
FDVH��EXUQLVKHG�DOXPLQXP�EDQG��VWLOO�VKLQ\�DOWKRXJK
LW�QR�ORQJHU�ZRUNV��+H�ZHDUV� LW�QRZ�DV�KLV�RQO\� WDO�
LVPDQ��$�EODQN�IDFH�LV�ZKDW�LW�VKRZV�KLP��]HUR�KRXU�
,W�FDXVHV�D�MROW�RI� WHUURU�WR� UXQ� WKURXJK�KLP�� WKLV�DE�
VHQFH�RI�RIILFLDO�WLPH��1RERG\��QRZKHUH�NQRZV�ZKDW
WLPH�LW�LV�

�$WZRRG�����������HPSKDVLV�0��3RWRFFR�

6QRZPDQ�� WKH� IRFDOL]HU�� LV� VHHPLQJO\� WKH� RQO\� VXU�
YLYLQJ�PHPEHU�RI� WKH��ROG��KXPDQ� UDFH��+H� LV�VWUDQGHG
LQ� D� WUHH�RQ� WKH� VKRUH�RI� D�QHZ�ZRUOG� WKDW�ZDV� FUHDWHG
GXULQJ� D� VHOI�GHVWUXFWLYH� JHQHWLF� HQJLQHHULQJ� SURMHFW� E\
KLV�FORVH� IULHQG�&UDNH��$OWKRXJK���DV�ZH�DUH� WROG� ODWHU��
&UDNH
V� QHZO\�EUHG� UDFH� GLYLQL]HV� WKHLU� QRZ� GHDG� FUH�
DWRU�� UDWKHU� WKDQ� SUHVHQWLQJ� XV�ZLWK� D� YDULDQW� RI� D� FRV�
PRJRQLF�P\WK�� WKH�RSHQLQJ�SDVVDJH�PXVW�EH� UHDG�DV�DQ
DOOXVLRQ�WR�D�GHOXJH�P\WK��,Q�IDFW��ERWK�P\WKV�PD\�EH�XQ�
GHUVWRRG� LQ�FORVH�FRQQHFWLRQ�ZLWK�HDFK�RWKHU��DV�GHOXJH
P\WKV� FRQQRWH� D� �UH�ELUWK� RI� DQ� H[KDXVWHG� RU� RI� VLQIXO
ZRUOG��ZKHUHDV� WKH� IORRG� FOHDUO\� HQDEOHV� QHZ� FUHDWLRQ
�(OLDGH�������������(OLDGH�GHPRQVWUDWHV�WKDW�WKH�ZDWHU�LP�
DJHU\�LQ�WKH�FHOHEUDWLRQ�RI�WKH�%DE\ORQLDQ�DQG�WKH�-HZLVK
1HZ�<HDU�VKRZV�D�PL[LQJ�RI�V\PEROV�RI�FUHDWLRQ�DQG�RI
WKH�GHOXJH� LPDJHU\� �(OLDGH���������������� )XUWKHUPRUH�
PRVW�DQFLHQW�P\WKV�RI�GHOXJH��DFFRUGLQJ�WR�KLP��GLVFORVH
D�F\FOLFDO�OXQDU�VWUXFWXUH�DQG�RULJLQ��(OLDGH�������������HV�
SHFLDOO\� JLYHQ� WKDW� D� QHZ�� UHJHQHUDWHG� KXPDQLW\� LV� ERUQ
IURP�WKH�VR�FDOOHG�OXQDU�DQLPDO�RU�IURP�D�P\WKLF�DQFHVWRU
ZKR� JHQHUDOO\� WDNHV� RQ� WKH� DVSHFWV� RI� D� OXQDU� DQLPDO
�LELG����+HQFH��ZDWHU�� DORQJ�ZLWK� LWV� FDWKDUWLF� IXQFWLRQ�
DOVR�WDNHV�RQ�WKH�V\PEROLF�DVSHFWV�RI�D�OLIH�VRXUFH�

,Q�2U\[�DQG�&UDNH��PL[LQJ�RI�GHOXJH�DQG�FRVPRJRQLF
LPDJHU\� LV� FOHDUO\� SUHVHQW�� HVSHFLDOO\� LQ� WKH� UHSUHVHQWD�
WLRQ�RI�FKDRV�� ,Q�D� W\SLFDO�FRVPRJRQLF� VWRU\�QDUUDWHG�E\
6QRZPDQ� WR� WKH� QHZ� UDFH��$WZRRG� GHVFULEHV�ZDWHU� DV
GLUW\� DQG� LQGLVWLQFW� FKDRV�� RXW� RI�ZKLFK� �� LQ� D� FRVPR�
JRQLF�DFW���WKH��*UHDW�(PSWLQHVV��ZRXOG�EH�FUHDWHG� �$W�
ZRRG������������������7KH�LPDJH�LV�LQ�OLQH�ZLWK�WKH�FUH�
DWLRQ� DQG� GHOXJH� P\WKV� LQ� ZKLFK� ZDWHU� LV� PRVW� FRP�
PRQO\� UHSUHVHQWHG� DV� SULPRUGLDO� FKDRV�� ZKLOH� RYHU�
FRPLQJ�RI�ZDWHU�LV�HTXLYDOHQW�WR�RYHUFRPLQJ�RI�WKH�PRQ�
VWHUV� DQG� ZDWHU� GHLWLHV�� VXFK� DV� 5DKDDE� DQG� 7LDPDW�
+RZHYHU��LQ�DQRWKHU� W\SLFDO�SDVVDJH� LQ� WKH�QRYHO��FKDRV
LV�GHVFULEHG�DV�WKDW�ZKLFK�KDV�UHPDLQHG�DIWHU�WKH�DSRFD�
O\SWLFDO� GHOXJH�� �7KH� WUHHV� VXUURXQGLQJ� WKH� GRPH�ZHUH
OXVK� DQG� JUHHQ�� HYHU\WKLQJ� VHHPHG� SULVWLQH�� EXW� ZKHQ
WKH\�UHDFKHG�WKH�5HMRRYHQ(VHQVH�&RPSRXQG�SURSHU��WKH
HYLGHQFH�RI�GHVWUXFWLRQ�DQG�GHDWK� OD\�DOO�DURXQG��2YHU�
WXUQHG� JROI� FDUWV�� VRGGHQ�� LOOHJLEOH� SULQWRXWV�� FRPSXWHUV
ZLWK� WKHLU� JXWV� ULSSHG� RXW�� 5XEEOH�� IOXWWHULQJ� FORWK�
JQDZHG� FDUULRQ�� %URNHQ� WR\V�� 7KH� YXOWXUHV�ZHUH� VWLOO� DW
WKHLU�EXVLQHVV��
3OHDVH��RK�6QRZPDQ��ZKDW�LV�WKDW"
�����
,W¤V
SDUW�RI�WKH�FKDRV�
�VDLG�6QRZPDQ���$WZRRG������������
�����,Q�WKLV�SDVVDJH��FKDRV�REYLRXVO\�LVQ
W�UHSUHVHQWHG�DV
D� UHJHQHUDWLYH� SULQFLSOH� RI� �UH�FUHDWLRQ�� EXW� D� FRQVH�
TXHQFH�RI�GHYDVWDWLRQ�

$WZRRG
V�QRYHO��WKHUHIRUH��SUHVHQWV�D�PRGLILFDWLRQ�RI
WKH� GHOXJH� LPDJHU\�� DQG� WKLV� LV�PDGH� FOHDU� LQ� WKH� YHU\
RSHQLQJ�SDVVDJH�RI�WKH�QRYHO��)LUVWO\��WKH�ZDWHU�VFDUFHO\
JHWV� D� PHQWLRQ� WKHUH�� LQVWHDG� RI� WKH� UHDO� IORRG� ZH� DUH
SUHVHQWHG� RQO\� E\� WKH� LPSUHVVLRQ� WKDW� 6QRZPDQ� LV� D
VXUYLYRU� RI� WKH� GHOXJH�� 6HFRQGO\�� WKH� LPDJHV� RI� ZDWHU
DQG�RI�WKH�HQYLURQPHQW�DUH�SUHGRPLQDQWO\�GLVFRPIRUWLQJ�
WKH�KRUL]RQ�KDV� D� �JUD\LVK� KD]H���ZLWK� D� �GHDGO\�� JORZ�
WKH�GDUN�WRZHUV�VWDQG�RXW�LQ�VKDUS�FRQWUDVW�WR�WKH��SDOH�
EOXH� ODJRRQ�� 7KH� LPDJHV� FRQMXUH� XS� DQ� DWPRVSKHUH� RI
LQIHUWLOLW\��GHDWK�DQG�VWHULOLW\��,QIHUWLOLW\��LQ�UHODWLRQ�WR�WKH
KXPDQ� UDFH�� LV� DPSOLILHG� E\� \HW� DQRWKHU� PRGLILFDWLRQ�
(OLDGH� REVHUYHV� WKDW� LQ� VWDQGDUG� GHOXJH� P\WKV� WKH� GLVDS�
SHDUDQFH�RI�KXPDQLW\��LV�QHYHU�WRWDO��IRU�D�QHZ�KXPDQLW\
LV� ERUQ� IURP� D� SDLU� RI� VXUYLYRUV�� �(OLDGH�� ������ ���� �
ZKLOH�6QRZPDQ�LV�VWUDQGHG�DORQH�DQG�KLV�SRWHQWLDO�PDWH
2U\[� ZDV� NLOOHG� E\� &UDNH� SULRU� WR� KLV� RZQ� GHDWK�
$WZRRG�WKXV�FKDQJHV�WKH�VWDQGDUG�PRGHO��GHSULYLQJ�LW�RI
WKH� IHPDOH� SULQFLSOH�� 7KH� VXUYLYDO� REYLRXVO\� KDV� WR� EH
TXHVWLRQHG��VLQFH�WKH�SRVW�GHOXJH�LPDJHU\�LV�VKRUQ�RI�WKH
V\PEROLVP� RI� XWHUXV� DQG� WKDW� RI� D� ZRPDQ� DVVRFLDWHG
ZLWK�IHFXQGLW\��,Q�2U\[�DQG�&UDNH��ERWK�DUH�SUHVHQW�RQO\
SHU�QHJDWLRQHP��DV�D�SDVW�SUHVHQFH�

7KLV�UHGXFWLRQ�RI�WKH�PRGHO�LV�VLJQLILFDQW�LQ�LWVHOI�� ,Q
2U\[�DQG�&UDNH�� WKH� LPDJH�RI� VXUYLYLQJ� WKH�DSRFDO\SVH� LV
HQWLUHO\�D�SHVVLPLVWLF�RQH�� ,QVWHDG�RI�JHVWXULQJ� WRZDUGV�D
QHZ� OLIH�� WKH� VXUYLYDO� RI� WKH� ODVW� KXPDQ� EHFRPHV� D
V\PERO� RI� QHDU�GHDWK��� DW� OHDVW� LQ� UHJDUGV� WR� WKH� �ROG�

� �P�PDA�AJ@�KB�PDA�JKRAH
�SEPD�0JKSI=J	O�EJFQNA@�BKKP
�=J@�SEPD�DEO�NQJJEJC�EJPK�PDNAA�KPDAN�DQI=JO
�OARAN=H�O?AJ=NEKO�=NA�LKOOE>HA��&P�EO
JKP�?ANP=EJ�SDAPDAN�0JKSI=J�SEHH�@EA
�KN�DKS�I=JU�DQI=JO�D=RA�OQNRERA@
�=J@�SDAPDAN�PDAU�SKQH@�AN=@E?=PA�PDA�JAS�N=?A
�AP?�
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KXPDQ� UDFH�� 6QRZPDQ� LV� DQ� DOLHQDWHG� VXUYLYRU� VXU�
URXQGHG�DQG�SDVVLYHO\�YLFWLPL]HG� �VHH� ,QJHUVROO�� ������
LI� QRW� DFWLYHO\� WKUHDWHQHG� E\� WKH� QHZ� UDFH� VXUURXQGLQJ
KLP��+H�LV�UHVSHFWHG�RQO\�DV�D�SURSKHW�RI�D�QRQ�H[LVWLQJ
GHLW\��$WZRRG�������������

,W�LV�LPSRVVLEOH�WR�GLVFXVV�KHUH�WR�ZKDW�H[WHQW�WKH�XVH
RI�GHOXJH� LPDJHU\�ZLWK� LWV�DWWHQGDQW�SHVVLPLVP�LQ�2U\[
DQG�&UDNH� LV� LQIOXHQFHG�E\� WKH�XVH�RI�JHQUH��JLYHQ� WKDW
WKH� QRYHO� KDV� EHHQ� VXLWDEO\� GHVFULEHG� DV� SRVW�DSR�
FDO\SWLF� VFLHQFH� ILFWLRQ� �H�J�� ,QJHUVROO�� �������� %XW� LW� LV
FOHDU� WKDW�$WZRRG
V� XVH� RI� GHOXJH� LPDJHU\� LV� QRW� FRLQ�
FLGHQWDO��+HU�HDUOLHU�ZRUN� LV� IXOO�RI�ZDWHU� LPDJHU\��ZLWK
ZDWHU� SUHGRPLQDQWO\� WDNLQJ� RQ� WKH� FDWKDUWLF� IXQFWLRQ�
DQG�WKHUH�DUH�DW� OHDVW�VRPH�SRHPV�E\�$WZRRG�WKDW�DOVR
GUDZ� RQ� IORRG� LPDJHU\�� ,Q� $IWHU� WKH� )ORRG�� :H�� WKH
GHOXJH� LV� FOHDUO\� REVHUYDEOH�� DQG� WKH� ZKROH� SRHP� UH�
VHPEOHV� WKH� RSHQLQJ� SDVVDJH� RI� 2U\[� DQG� &UDNH�� DO�
WKRXJK�ZLWK�LPDJHV�WKDW�DUH�LQ�PDQ\�ZD\V�PRUH�H[SOLFLW�
DV�LQ�WKH�IROORZLQJ�HYRFDWLRQ�RI�D�GHVRODWH�FLW\�

:H�PXVW�EH�WKH�RQO\�RQHV
OHIW��LQ�WKH�PLVW�WKDW�KDV�ULVHQ
HYHU\ZKHUH�DV�ZHOO
DV�LQ�WKHVH�ZRRGV

,�ZDON�DFURVV�WKH�EULGJH
WRZDUGV�WKH�VDIHW\�RI�KLJK�JURXQGV�^���`

JDWKHULQJ�WKH�VXQNHQ
ERQHV�RI�WKH�GURZQHG�PRWKHUV
^���`�ZKLOH�WKH�ZKLWH�PLVW�ZDVKHV
DURXQG�P\�OHJV�OLNH�ZDWHU�

ILVK�PXVW�EH�VZLPPLQJ�
GRZQ�LQ�WKH�IRUHVW�EHQHDWK�XV�^���`
DQG�D�PLOH�DZD\
WKH�FLW\��ZLGH�DQG�VLOHQW�
LV�O\LQJ�ORVW��IDU�XQGHUVHD�

<RX�VDXQWHU�EHVLGH�PH�^���`
QRW�HYHQ�NQRZLQJ
WKDW�WKHUH�KDV�EHHQ�D�IORRG�^���`

QRW�KHDULQJ�WKH�ILUVW�VWXPEOLQJ
IRRWVWHSV�RI�WKH�DOPRVW�ERUQ
FRPLQJ��VORZO\��EHKLQG�XV
QRW�VHHLQJ
WKH�DOPRVW�KXPDQ
EUXWDO�IDFHV�IRUPLQJ�^���`
RXW�RI�VWRQH�

�$WZRRG�������������LWDOLFV�E\�0��3RWRFFR�

&RQWUDU\�WR��GDUN�VLOKRXHWWHV��LQ�2U\[�DQG�&UDNH��WKH
FLW\�KHUH� LV�H[SOLFLWO\�VXEPHUJHG�DQG� LWV�VLOHQFH� LPSOLHV
WKH�GHYDVWDWLQJ�DJHQF\�RI�ZDWHU��%RWK�LPDJHV��KRZHYHU�
GHSLFW� WKH� GHVRODWLRQ� DQG� GHYDVWDWLRQ� RI� WKH� ZRUOG
ZKLFK�PXVW�EH�UHDG� LQ�FORVH�FRQQHFWLRQ� WR� WKH� UHODWLRQ
RI�ERWK�QDUUDWRUV� WR� WKH�2WKHU�� DQG� WR�RWKHUQHVV��DV�ZH
VKDOO� VHH�� /LNHZLVH�� WKH� IORRG� LWVHOI� LV� PRUH� H[SOLFLWO\
VKRZQ�� VLQFH� LW� LV� DOUHDG\� VXJJHVWHG� LQ� WKH� WLWOH�� $
VWDQGDUG� VXUYLYLQJ� KXPDQ�SDLU� LV� SUHVHQWHG� ULJKW� DW� WKH
EHJLQQLQJ��KRZHYHU��WKH�UHSUHVHQWDWLRQ�LV�DOO�EXW�XQLYRFDO�
VLQFH�ZH�FDQ�DV�ZHOO�UHDG�WKH�IORRG�DV�D�PHWDSKRULFDO�RQH�
7KH�QDUUDWRU
V� DGGUHVVHH� LVQ
W� DZDUH�RI�ZDWHU��ZKLOH� WKH
QDUUDWRU�FRQFHQWUDWHV�RQ�WKH�PLVWV�WKDW�ZDVK�DURXQG�WKH
OHJV� OLNH�ZDWHU��EXW��HVVHQWLDOO\�� WKH\�DUH�QRW�ZDWHU��7KH
IORRG�LWVHOI�LV�UHSUHVHQWHG�LQ�D�SUHGRPLQDQWO\�VWDWLF�ZD\�
&RPSDUHG� WR�2U\[� DQG� &UDNH�� D� SRVVLEO\� FKDRWLF� GH�
VWUXFWLRQ�RI�HYHU\WKLQJ�ROG�DQG�H[KDXVWHG�LV�VKRZQ�LQ�DQ
LPDJH�WKDW�LV�PRUH�DJJUHVVLYH�DQG�KRVWLOH��VLQFH�LW�VKRZV
WKH� UHPDLQV� RI� KXPDQ� OLIH� �WKH� ERQHV� RI� GURZQHG
PRWKHUV��� DQG� LW� RSHQO\� DOOXGHV� WR� GHDWK� E\� GURZQLQJ�
ZKLOH� LQ�2U\[� DQG�&UDNH� WKH� IRFDOL]HU� FRQFHQWUDWHV� RQ
WKH� UHPDLQV� RI� QHYHU� OLYLQJ� REMHFWV� �� WKLQJV�� %XW� WKH
SUHGRPLQDQW� LPSUHVVLRQ� LV� DJDLQ� WKDW� RI� VWHULOLW\�� RQFH
PRUH�WKH�GHYDVWDWLQJ�DJHQF\�RI� IORRG�LV� LPSOLHG��QRW�E\
DFWLYH� FKDRV�� EXW� E\� REVHUYLQJ� WKH� FRQVHTXHQFHV� RI
GHYDVWDWLRQ��WKH�ERQHV��WKH�VWRQHV��DQG�WKH�FLW\�

,Q�2U\[�DQG�&UDNH�� VLOHQFH� LV� UHODWLYH�� FRPSDUHG� WR
WKH� RQFH� FODPRURXV� FLWLHV�� GHYDVWDWLRQ� RI� WKH� FLW\� LV
LPSOLHG�E\�LWV�GDUNQHVV��DQG�WKH�UHODWLYH�VLOHQFH�LV� ILOOHG
RQO\�ZLWK� VRXQGV�RI�QDWXUH�� DQG� ODWHU�ZLWK� VRXQGV� RI� D
QHZ�UDFH�DSSURDFKLQJ��,Q�WKH�SRHP��RQ�WKH�RWKHU�KDQG�
RXW�RI�WKH�VLOHQFH�WKDW�GRPLQDWHV�WKH�VXEPHUJHG�FLW\�DQG
RXW� RI� WKH� ZRRGV� DULVH� WKH� IRRWVWHSV� RI� VRPHWKLQJ� �DO�
PRVW�ERUQ��DQG��DOPRVW�KXPDQ���7KH�UHSUHVHQWDWLRQV�LQ
WKH�QRYHO�DQG�LQ�WKH�SRHP�ERWK�GHQRWH�VRPHWKLQJ�WKDW�LV
KXPDQ�� \HW�QRW� WRWDOO\�KXPDQ�� WKH\�ERWK�GHQRWH� VRPH�
WKLQJ� FUHDWHG� RU� ERUQ�� EXW� QRW� \HW� WRWDOO\� OLYLQJ�� DQG
ILQDOO\��WKH\�ERWK�LPSO\�VRPHWKLQJ�WKDW�LV�2WKHU�WKDQ�WKH
QDUUDWRU
V�6HOI���QDWXUH��WKH�QHZ�UDFH��WKH�XQNQRZQ�

$WZRRG�FRPPRQO\� GHSLFWV� WKH� RWKHUQHVV� RI� WKH� XQ�
NQRZQ�LQ�D�IDVKLRQ��VLPLODU�WR�WKH�RQH�XVHG�LQ�WKH�SRHP
$IWHU� WKH� )ORRG�� WKDW� LV�� DV� D� WKLQJ� LQ� WKH� SURFHVV� RI
FKDQJLQJ�IRUP��DV�VRPHWKLQJ��EUXWDO��WKDW�KDV�EHHQ��RU
LV� \HW� WR� EHFRPH� GRPHVWLFDWHG�� ZKLOH� DW� WKH� VDPH� WLPH
RIWHQ� HYDGLQJ� GRPHVWLFDWLRQ��:KLOH� LQ�2U\[� DQG�&UDNH�
DFFRPPRGDWLRQ�RI�WKH�RWKHUQHVV�LV� UHODWHG�WR�GHYHORSLQJ
WKH�DELOLW\�RI�V\PEROLF�UHSUHVHQWDWLRQ�E\�WKH�QHZ�UDFH��LQ
WKHLU� DELOLW\� ZLWK� UHJDUGV� WR� P\WK�WHOOLQJ�� VHH� $WZRRG�
���������������DQG�ZKLOH�V\PEROLF�UHSUHVHQWDWLRQ�LQ�WKH
QRYHO� LV� QRW� DVVRFLDWHG� ZLWK� ZDWHU� LPDJHU\�� WKH� FRQ�
QHFWLRQ�EHWZHHQ�ZDWHU�LPDJHU\�DQG�V\PEROLF� UHSUHVHQ�
WDWLRQ�LV��LQ�IDFW��YHU\�RIWHQ�KLQWHG�DW�LQ�$WZRRG
V�ZRUN�

� ,NUT�=J@� N=GA�>ACEJO
�=O�D=RA�?KQJPHAOO�0#�JKRAHO�=J@�OPKNEAO
�K>OANRAO�&JCANOKH
�h>U�@NKLLEJC�NA=@ANO� EJPK�=�R=CQAHU� B=IEHE=N�UAP
KRANSDAHIEJCHU�DKOPEHA�=J@�=HEAJ�SKNH@�EJ�SDE?D�=�REASLKEJP�?D=N=?PAN�EO�OPNQCCHEJC�PK�OQNRERA�+
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,Q� KHU� SRHP� 1RWHV� IURP� 9DULRXV� 3DVWV�� WKH� O\ULFDO
QDUUDWRU�LV�IRXQG�

^F`DSVL]HG�VRPHZKHUH�DQG�VWUDQGHG
KHUH��LQ�D�EOXHJUH\�URFNLQJ�FKDLU
^���`�ORRNLQJ�DW
ZKDW�KDV�EHHQ�FDXJKW�LQ�WKH�QHW
WKLV�PRUQLQJ��PHVVDJHV
IURP�D�KDUVKHU�OHYHO

�$WZRRG��������������

7KH�VXUIDFH�EHQHDWK�WKH�QDUUDWRU�LV��DJDLQ��FRPSDUHG
WR�WKH�VHD��DQG�DJDLQ�WKH�LPDJH�RI�ZDWHU�LV�D�UDWKHU�VWDWLF
RQH�

,�URFN�RQ�WKH�EOXHJUH\
GD\��ZKLOH�EHORZ�PH
WKH�FUHDWXUHV�RI�WKH�PRVW�SURIRXQG
RFHDQ�FKDVPV�DUH�VZLPPLQJ
IDU�XQGHU�HYHQ�WKH�PHPRU\
RI�VXQ�DQG�WLGDO�PRRQ

�$WZRRG��������������

,W�LV�KDUG�QRW�WR�EH�UHPLQGHG�KHUH�RI�3UDWW
V�6LOHQFHV�
%XW� HYHQ� LQ� 3UDWW
V� 6LOHQFHV�� WKH� LPDJH� RI� WKH� RFHDQ
FUHDWXUHV� LV� QRW� WKDW� RI� SULPRUGLDO� FKDRV�� EXW� WKDW� RI� D
'DUZLQLDQ�KLHUDUFK\�LQ�D�VWUXJJOH�IRU�VXUYLYDO��7KLV�LV�QRW
VXUSULVLQJ� JLYHQ� WKDW� 3UDWW� KDV� RIWHQ� XVHG� 'DUZLQLDQ
LPDJHU\� �'MZD�� ������ ������� ������ ������� ��� HWF���
QHYHUWKHOHVV��FRPSDUHG�WR�WKH�RQH�LQ�$WZRRG
V�SRHP��LW
LV� VWLOO� D� PRGHUDWHO\� G\QDPLF� LPDJH�� $WZRRG� XVHV
LPDJHU\� WKDW� LPSOLHV�FKDRV��EXW�KHU� IRFXV� LV�D� IRFXV�RQ
WKH�VXUIDFH��WKHUHIRUH��KHU�O\ULFDO�QDUUDWRU�IRFXVHV�RQ�WKH
ODQG� DERYH� WKH� FKDRV� �� DQG� WKH� VXUIDFH� UHPDLQV� VWDWLF
DQG� XQPRYLQJ�� ,Q� WKH� ILQDO� DQDO\VLV�� ZKDW� RYHUFRPHV
FKDRV� LQ�$WZRRG
V�ZRUN��� DV�<DKYH�KDG�RYHUFRPH� WKH
PRQVWHU� 5DDKDE� LQ� WKH� -HZLVK� FUHDWLRQ� P\WKV� �� LV� WKH
DELOLW\� RI� V\PEROLF� UHSUHVHQWDWLRQ�� WKH� DELOLW\� VWURQJO\
DVVRFLDWHG�ZLWK�WKH�IDFXOW\�RI�UHDVRQ�

,Q� WKLV� UHVSHFW��$WZRRG
V�QRYHO�6XUIDFLQJ���ZLWK� WKH
DERUWHG� EDE\�� DQG� WKH� ZDWHU� LPDJHU\� DV� D� V\PERO� RI
SURWDJRQLVW
V� XQFRQVFLRXV� 2WKHU� �� LV� SUREDEO\� PRVW
LQVWUXFWLYH�� %XW�PHWDSKRUV� RI�ZDWHU� DV� WKH� XQFRQVFLRXV
ZKLFK� GHQRWH� D� PXOWLSOLFLW\� RI� OLQJXLVWLF� VLJQLILFDWLRQV
DUH� HTXDOO\� SHUYDVLYH� LQ� KHU� HDUO\� SRHPV�� ,Q� WKH� SRHP
7KLV�LV�D�3KRWRJUDSK�RI�0H��WKH�IROORZLQJ�LPDJH�LV�JLYHQ
RI�RQH
V�VHOI�

$W�ILUVW�LW�VHHPV�WR�EH
D�VPHDUHG
SULQW��EOXUUHG�OLQHV�DQG�JUH\�IOHFNV
EOHQGHG�ZLWK�WKH�SDSHU�^���`

�7KH�SKRWRJUDSK�ZDV�WDNHQ
WKH�GD\�DIWHU�,�GURZQHG�

,�DP�LQ�WKH�ODNH��LQ�WKH�FHQWHU
RI�WKH�SLFWXUH��MXVW�XQGHU�WKH�VXUIDFH�

,W�LV�GLIILFXOW�WR�VD\�ZKHUH
SUHFLVHO\��RU�WR�VD\
KRZ�ODUJH�RU�VPDOO�,�DP�
WKH�HIIHFW�RI�ZDWHU
RQ�OLJKW�LV�D�GLVWRUWLRQ

EXW�LI�\RX�ORRN�ORQJ�HQRXJK�
HYHQWXDOO\
\RX�ZLOO�EH�DEOH�WR�VHH�PH��

�$WZRRG����������

7KH� VSOLW�RI� WKH� O\ULFDO� VXEMHFW� LQWR�D�QDUUDWLQJ� VHOI
DQG� D� SHUFHLYHG� REMHFW� VXJJHVWV� WKH� HVWUDQJHPHQW� RI
WKH�QDUUDWRU
V�VHOI�IURP�WKH�2WKHU�GURZQHG�LQ� WKH� ODNH�
$W� WKH� VDPH� WLPH� WKH�2WKHU� LV� GLIILFXOW� WR� ORFDWH� SUH�
FLVHO\� EHFDXVH� LW� LV� VXEPHUJHG�� DQG�� WKHUHIRUH�� VXS�
SUHVVHG��$WZRRG
V� FRQFHQWUDWLRQ� RQWR� WKH� DFW� RI� SHU�
FHSWLRQ� OLNHZLVH� VXJJHVWV� D� GLYHUJHQFH� LQ� WKH� KDEL�
WXDWHG�YLHZ��DQG�WKURXJK�LW��WKH�RWKHUQHVV�RI�QDUUDWRU
V
KDELWXDWHG� VHOI�� $QG� DOWKRXJK� WKH� LPDJH� KDV� EHHQ
XQGHUVWRRG�DV�D�PHWDSKRU�RI�WKH�+HUDFOLWLF�DEVHQFH�RI
D� IL[HG� LGHQWLW\� �0XQUR�� ������ ����� �� LQ� OLQH� ZLWK� D
FRPPRQ�LQWHUSUHWDWLRQ�RI�$WZRRG
V�SRHWLFV� �0DUVKDOO�
����������������������'DYH\�����������������ZDWHU
LV�DJDLQ�SUHVHQWHG�DV�D� UHODWLYHO\� VWDWLF� VXUIDFH��1RWK�
LQJ�LQ�WKH�QDUUDWLRQ�VXJJHVWV�DQ\�PRYHPHQW�EHQHDWK�RU
RQ�WKH�VXUIDFH��5DWKHU��WKH�QDUUDWLRQ�VKRXOG�EH�UHDG�DV
D� SKHQRPHQRORJLFDO� GHVFULSWLRQ� ZKLFK� HPSKDVL]HV
WKH�ERXQGDU\�EHWZHHQ� WKH�SHUFHLYLQJ�QDUUDWRU�DQG� WKH
SHUFHLYHG� 2WKHU�� 7KH� YLHZ� RI� WKH� SHUFHLYHU� LV� ILUVW
KDOWHG� E\� WKH� EOXUUHG� SK\VLFDOLW\� RI� WKH� SKRWRJUDSK
SDSHU�� DQG� WKHQ� �� ZKLOH� LQVLGH� WKH� SLFWXUH� �� E\� WKH
VXUIDFLQJ�ZDWHU� WKDW�FUHDWHV�D�GLVWRUWLRQ�RI� OLJKW��FDXV�
LQJ�D�VHFRQG�VPXGJLQJ��7KH�H\H�RI�WKH�SHUFHLYLQJ�VHOI�
WKHUHIRUH�� VWRSV�DW� WKLV�GRXEOH�OD\HUHG� VXUIDFH��ZKLFK�
WKRXJK� WUXO\� DFTXLULQJ� VRPH� GHSWK� �0XQUR�� �����
������LQ�WKH�GHSWK�LWVHOI��UHPDLQV�PRWLRQOHVV�

,Q�1RWHV�)URP�9DULRXV�3DVWV�� WKH�VLWXDWLRQ�LV�TXLWH
WKH� RSSRVLWH�� 7KH� GHSWKV� DUH� VKRZQ� DV� G\QDPLF�
ZKLOH�WKH�VXUIDFH�LV�UHSUHVHQWHG�DV�DPELJXRXVO\�VWDWLF�
SULPDULO\� WKURXJK� WKH� LPDJH� RI� D� URFNLQJ�FKDLU�� SUR�
YRNLQJ� WKH� O\ULFDO� QDUUDWRU� WR� TXHVWLRQ� KHU� RZQ� FRQ�
GLWLRQ�

+DYH�,�ORVW
DQ�HOHFWULF�ZLVGRP
LQ�WKH�WKLQ�PDURRQLQJ�DLU"

�$WZRRG��������������
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7KH� VXUIDFH� LV� QRW� VWDWLF� DOWRJHWKHU�� VLQFH� WKH� FRP�
SDULVRQ� RI� D� URFNLQJ� FKDLU� WR� WKH� GD\� VXJJHVWV�PRWLRQ�
+RZHYHU�� WKH�VWDWLF�QDWXUH�RI� WKH�GD\� LV�HPSKDVL]HG�E\
WKH� FRQGLWLRQ� RI� WKH� QDUUDWRU�� VWUDQGHG�� VLWWLQJ�� PHPR�
UL]LQJ�RQO\�� ,QVWHDG�RI�PRWLRQ�� WKH� URFNLQJ� FKDLU� EULQJV
WR�PLQG� ROGQHVV� DQG� LQDFWLYLW\�� 7KLV� LV� XQGHUVFRUHG� E\
FRQWUDVWLQJ�WKH�VXUIDFH�WR�WKH�RFHDQ�GHSWKV��7KH�HOHFWULF
ZLVGRP� $WZRRG� UHIHUV� WR� LV� DVVRFLDWHG� ZLWK� WKH� SUL�
PRUGLDOLW\�RI�ILVK��EXW�WKLV�3UDWW�UHPLQGLQJ�LPDJH�JDLQV�D
IDLUO\� GLIIHUHQW� PHDQLQJ�� �&UHDWXUHV� LQ� WKH� RFHDQ
FKDVPV��DUH�DOVR�

VKHDWKHG�LQ�DQ�DUPRXUHG�VNLQ
WKDW�LV�D�ODQJXDJH��FDPRXIODJH
RI�FROG�OLJKWV
^���`�ZRUGV�^WKDW`�OLH�ZDVKHG�DVKRUH
RQ�WKH�PDUJLQV��PDQJOHG
E\�WKH�MRXUQH\�XSZDUGV�WR�WKH�EOXHJUH\
VXUIDFH

�$WZRRG��������������

7KH�SRHP�HQGV�E\�GHQRWLQJ�WKHP�DV�

WKHVH�RQFH�OLYLQJ
DQG�SKRVSKRUHVFHQW�PHDQLQJV
IDGLQJ�LQ�P\�KDQGV

,�WU\�WR�EXW�FDQ
W�GHFLSKHU�

�$WZRRG��������������

:DWHU� LPDJHU\� LV� WKXV� LQWHUWZLQHG� ZLWK� ODQJXDJH
LPDJHU\�� DQG� WKH� PXOWLSOLFLW\� RI� ZDWHU� FUHDWXUHV� EH�
FRPHV�D�PXOWLSOLFLW\�RI� OLQJXLVWLF�VLJQLILFDWLRQV��%\�XVLQJ
D�3UDWW�OLNH� LPDJH�RI� ILVK�� VLJQLILFDWLRQV� DUH� VKRZQ� LQ� D
FRQVWDQW� VWUXJJOH� WR� RYHUSRZHU� RQH� DQRWKHU�ZKLOH� DW
WKH�VDPH� WLPH�� LQ� WKH�FRQVWDQW� IOX[�RI�HPHUJLQJ��6LQFH
ODQJXDJH� LWVHOI� LV� D� FUHDWLRQ� RI� V\PEROLF� WLHV�� DQG� D
V\PEROLF� UHSUHVHQWDWLRQ� RI� WKH� SULPRUGLDO�� DV�ZHOO� DV
XQUHVWUDLQHG� IOX[� RI� LPDJHV� �VHH� H�J�� &DVWRULDGLV�
������� WKH� ILVK��� WKH�RQFH�SKRVSKRUHVFHQW�PHDQLQJV� LQ
$WZRRG
V�SRHP�UHSUHVHQW�H[DFWO\�WKLV�XQUHVWUDLQHG�IOX[�RI
LPDJHV��WKH�LPDJLQDU\�LWVHOI��,Q�D�VSHFLILF�ZD\��$WZRRG
VKRZV�XQFRQVFLRXV�LPDJLQDU\�VLJQLILFDWLRQV�FRPLQJ�WR
WKH�VXUIDFH���EXW��LQ�WKH�SURFHVV�RI�WUDQVLWLRQ�EHFRPLQJ
VRPHWKLQJ�WKDW�FDQQRW�EH�GHFLSKHUHG��7KLV�PRWLRQ�LV�RI
WKH�XWPRVW�LPSRUWDQFH��7KH�PHDQLQJV� LQ� WKH�SURFHVV�RI
UHDFKLQJ� WKH� VXUIDFH�KDYH� ORVW� WKHLU� OLYLQJ� DWWULEXWHV� �
WKH\� IDGH� LQ� WKH� KDQGV�� WKH\� KDYH� ORVW� WKH� RULJLQDO
G\QDPLFV�RI�WKHLU�VXEFRQVFLRXV��VXE�UDWLRQDO��DQG�QRW�
\HW�V\PEROLF� OLIH�� +HQFH�� ERWK� WKH� QDUUDWRU� DQG� WKH
ZRUGV� EHFRPH� VWDWLF� �DQG� GRPHVWLFDWHG�� RQFH� UH�
DFKLQJ�WKH�VXUIDFH��%\�JHWWLQJ� OXQJV�� WKH�QDUUDWRU� ORVHV
KHU� HOHFWULF�ZLVGRP�� DQG� E\� O\LQJ� DVKRUH�� WKH�ZRUGV
ORVH�WKHLU�TXDOLW\�RI�EHLQJ�XQOLPLWHG�

,W� LV�VLJQLILFDQW� WR�QRWH� WKDW�ZKHUH�UHSUHVHQWDWLRQV�RI
ZDWHU�KDYH�PRYHG� IURP�EHLQJ� VWDWLF� WR�EHLQJ�G\QDPLF�
WKH\�KDYH�DOVR�PRYHG�WR�GLUHFW�VXJJHVWLRQV�RI�KRVWLOLW\�LQ
GHVFULSWLRQV� RI� WKH� RFHDQ� FUHDWXUHV�� ,Q� VRPH� LQVWDQFHV
WKH\� KDYH� DOVR� SDVVHG� WR� LPDJHU\� DOPRVW� LGHQWLFDO� WR
3UDWW
V� YLVLRQ� RI� WKH� VHD��$Q� HYHQ�FOHDUHU� H[DPSOH�PD\
EH� IRXQG� LQ�$�'HVFHQW� 7KURXJK� WKH� &DUSHW� ZKHUH� WKH
SDWK� RI� WKH� O\ULFDO� QDUUDWRU� LV� SUHVHQWHG� LQYHUVHO\� DV� D
VXEPHUVLRQ� LQWR� WKH� ZDWHU�� 7KH� RFHDQ� GHSWKV� DUH� GH�
VFULEHG� LQ� DQ� DPELJXRXV� G\QDPLF� IDVKLRQ�� EXW� DV� GL�
UHFWO\�KRVWLOH�

^���`�LQ�WKH�ZDVWH�RFHDQ
^���`�RQO\�WKH�FROG�MHZHOHG�V\PPHWULHV
RI�WKH�YRUDFLRXV�HDWHU
WKH�YRUDFLRXV�HDWHQ

WKH�GUHDP�FUHDWXUHV�WKDW�JORZ
VXOSKXURXV�LQ�GDUNQHVV�RU
IODVK�OLNH�QHXURQV
DUH�EOLQG��LQVDWLDEOH

�$WZRRG�����������

7KLV� LV� D� FUXFLDO� SRLQW� WR� HPSKDVL]H�� ,W� VKRZV� WKDW
$WZRRG
V� LPDJHV�� GHVSLWH� WKHLU�PRUH� UREXVW� DPELJXLW\�
VWLOO� UHPDLQ� LQ� OLQH�ZLWK�ZKDW�VKH�ZDV�GHVFULELQJ� LQ� WKH
6XUYLYDO� DV� VWDQGDUG� &DQDGLDQ� LPDJHU\�� ,Q� KHU� FULWLFDO
HVVD\V��$WZRRG�KDV� WDNHQ� XS� )U\H
V� VXJJHVWLRQV� RQ� WKH
TXHVWLRQ�RI� WKH�&DQDGLDQ�FXOWXUDO�P\WK��DQG�GLUHFWO\�RU
LQGLUHFWO\��DOVR�VRPH�RI�WKH�LPDJHU\�IRXQG�LQ�(�-��3UDWW
V
SRHWU\�� ,Q� KHU� QRYHOLVWLF� DQG� SRHWLF� ZRUNV�� $WZRRG� LV
SUHRFFXSLHG� ZLWK� WKH� VDPH� LGHDV�� +HU� XVDJH� RI� VWDWLF
DQG�RU�KRVWLOH� LPDJHV�RI�ZDWHU�� LQ�D�YDULHW\�RI�FRQWH[WV�
HVSHFLDOO\�LQ�WKH�FRQWH[W�RI�OLQJXLVWLF�DQG�SV\FKRDQDO\WLF
LPDJHU\��LV�D�FDVH�LQ�SRLQW�

&21&/86,21

%\�LQWHUSUHWLQJ�ZDWHU� LPDJHU\� ,�KDYH�DWWHPSWHG� WR
GHPRQVWUDWH� WKDW� LQ� (QJOLVK� &DQDGLDQ� /LWHUDWXUH� $W�
ZRRG
V�ZRUN�LV�QRW�DQ�H[FHSWLRQ�LQ�WKDW�PDQ\�DXWKRUV
XVH�LPDJHV�RI�ZDWHU��FRPELQLQJ�WKHP�ZLWK�WKH�LGHD�RI
VWDWLF� DQG� KRVWLOH� QDWXUH�� DQG� WKH� LGHD� RI� RWKHUQHVV�
7KHVH� LGHDV� IHDWXUH� SDUWLFXODUO\� LQ� 3UDWW
V� DQG� /DPS�
PDQ
V� SRHWU\�� :KLOH� 3UDWW� XVXDOO\� UHSUHVHQWV� ZDWHU
DQG� LWV� LQKDELWDQWV�ERWK�DV�DQ�RSHQO\�GHVWUXFWLYH�DQG
DV�D�G\QDPLF�IRUFH�� WKH�RVWHQVLYH�LPDJH�RI�LFHEHUJ�LQ
7KH� 7LWDQLF� DOVR� VKRZV� WKH� GHYDVWDWLQJ� DJHQF\� RI
ZDWHU� ZKHQ� FKDQJHG� LQWR� LWV� �SHWULILHG�� IRUP�� ,Q
/DPSPDQ
V�SRHWU\��RQ�WKH�RWKHU�KDQG��WKH�EUXWDOLW\�RI
QDWXUH� LV� OHVV� RSHQO\� KLQWHG� DW�� DQG� WKH� G\QDPLF
TXDOLW\� RI� ZDWHU� LV� SULQFLSDOO\� LJQRUHG�� HVSHFLDOO\� LQ
WKH�UHSUHVHQWDWLRQV�RI�ZDWHU
V�IUR]HQ�IRUPDWLRQV�

,Q�0DUJDUHW�$WZRRG
V�ZRUN�ERWK�W\SHV�RI�LPDJHV�DUH
XVHG�LQ�D�PRVW�FRPSOH[�IDVKLRQ�� ,Q�2U\[�DQG�&UDNH�WKH
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GHOXJH� LPDJHU\� LV� GHSULYHG� RI� LWV� OLQN� WR� UHJHQHUDWLYH
SULQFLSOH� RI� FRVPRJRQLF� P\WKV�� DQG� WKH� LQIHUWLOLW\� RI
WKH� SRVW�DSRFDO\SWLF�ZRUOG� LV� XQGHUVFRUHG� ZLWK� QRQ�
IOXLG� LPDJHV�RI� WKH�RFHDQ��'HVSLWH� WKH� IDFW� WKDW�3UDWW�
OLNH� G\QDPLF� DQG� RSHQO\� DJJUHVVLYH� LPDJHV� RI� ZDWHU
FUHDWXUHV� FDQ� EH� GLVFHUQHG� LQ� $WZRRG
V� HDUOLHU� SRHWU\�
VHUYLQJ�DV�D�PHWDSKRU�RI�WKH�SULPRUGLDO�IOX[�RI�LPDJLQDU\
VLJQLILFDWLRQV��$WZRRG
V� QDUUDWRUV� DUH� JHQHUDOO\� IRFXVHG
RQ� WKH� VWDWLF� VXUIDFH� ZKHUH� WKH� OLQJXLVWLF� PHDQLQJV� �
IROORZLQJ� WKH� SURFHVV� RI� WUDQVLWLRQ� �� KDYH� ORVW� WKHLU
OLYLQJ�DWWULEXWHV�

7KRXJK� WKH� QDWXUH� RI� ZDWHU� DV� VWDWLF� DQG� KRVWLOH
PD\�OHQG�LWVHOI�WR�LQWHUSUHWDWLRQV�GHULYHG�IURP�)U\JLDQ
GHILQLWLRQV� RI� WKH� &DQDGLDQ� FXOWXUDO� P\WK�� WKHVH
GHILQLWLRQV� PXVW� EH� WDNHQ� ZLWK� FDXWLRQ�� ,Q� &DQDGLDQ
OLWHUDU\�FULWLFLVP�RI�WKH�ODVW�IHZ�GHFDGHV��D��WKHPDWLF�
VHDUFK�RI�VWDQGDUG�LPDJHU\�DQG� WRSRL�KDV�SHUVLVWHQWO\

EHHQ� GHYDOXHG� �H�J�� &DPHURQ�� ������� DQG� D� UH�HYD�
OXDWLRQ� RI� WKH� VR�FDOOHG� WKHPDWLF� FULWLFLVP� KDV� RQO\
EHFRPH� SRVVLEOH� LQ� UHFHQW� \HDUV� �%URZQ�� ������� ,
DJUHH� ZLWK� WKH� FULWLTXH� RI� WKHPDWLF� FULWLFLVP� LQ� WKDW
FXOWXUDO�P\WKV�FDQQRW�EH�XQGHUVWRRG�DV�D� IL[HG� LGHQ�
WLW\�� DV� ZHOO� DV� WKDW� UHSUHVHQWDWLRQV� FDQ� QHYHU� EH� UH�
GXFHG� WR� RQO\� RQH� P\WK� RU� RQH� VLJQLILFDWLRQ�
1HYHUWKHOHVV��WKH�DQDO\VLV�RI�ZDWHU�LPDJHU\�HQDEOHV�XV
WR� VSHDN� RI� �QRUWKHUQHVV�� DQG� RI� �RWKHUQHVV�� DV� DW
OHDVW� RQH� RI� WKH� VWDQGDUG� WRSRL�� REVHUYDEOH� LQ� D
VLJQLILFDQW�SDUW�RI�PDMRU�&DQDGLDQ�DXWKRUV��5HJDUGOHVV�RI
WKH�SUREOHPDWLF�GHQRWDWLRQV�RI� WKH�&DQDGLDQ� FXOWXUDO
P\WK��WKH�DQDO\VLV�XQGHUWDNHQ�KHUH�KDV�VKRZQ�WKDW�ZH
PD\�GLVFHUQ�D�FOHDU�OLQH�ZKLFK�HQDEOHG�)U\H�WR�VSHDN
RI� VLPLODU� LPDJHU\� GHSOR\HG� E\� 3UDWW�� DQG� WR� VRPH
GHJUHH� DOVR� E\� /DPSPDQ�� $WZRRG� DQG� VHYHUDO� RWKHU
&DQDGLDQ�DXWKRUV�

32'2%(�92'(�9�$1*/(É.,�.$1$'6.,�.1-,Ë(91267,

0DUFHOOR�3272&&2
8QLYHU]D�QD�3ULPRUVNHP��)DNXOWHWD�]D�KXPDQLVWLáQH�ÊWXGLMH�.RSHU��7LWRY�WUJ���������.RSHU��6ORYHQLMD

H�PDLO��PDUFHOOR�SRWRFFR#JXHVW�DUQHV�VL

329=(7(.

ÞODQHN� RE�SULPHULK� L]� SRH]LMH� (GZLQD� -RKQD�3UDWWD� LQ� $UFKLEDOGD� /DPSPDQD� WHU� RE� SUR]L� LQ� SRH]LML�0DUJDUHW
$WZRRG�REUDYQDYD�UDER�SRGREMD��SRYH]DQHJD�]�YRGR��Y�NDQDGVNL�OLWHUDWXUL��9�3UDWWRYL�SRH]LML�QDOHWLPR�QD�GYRXPQR
XSRUDER� YRGQHJD� SRGREMD�� WRGD� ]ODVWL� Y� QMHJRYL� ]JRGQHMÈL� SRH]LML� VR� SRGREH� YRGH� SUHWHßH� LQ� QHSULMD]QH�� NDU� ÈH
SRVHEHM�YHOMD�]D�HQR�L]PHG�QMHJRYLK�QDM]QDPHQLWHMÈLK�SHVQLWHY�7KH�7LWDQLF��=HOR�YHUMHWQR�MH��GD�VWD�VH�SUL�3UDWWRYLK
XSRGRELWYDK�YRGH�LQ�QDUDYH�QDYGLKRYDOD�WDNR�1RUWKURS�)U\H�NRW�0DUJDUHW�$WZRRG�Y�VYRMLK�RSUHGHOLWYDK�NDQDGVNHJD
QDFLRQDOQHJD� R]LURPD� NXOWXUQHJD� PLWD�� YHQGDU� MH� QMXQR� RSUHGHOMHYDQMH� VWDQGDUGQHJD� NDQDGVNHJD� LPDJLQDULMD
SRWUHEQR�REUDYQDYDWL�WXGL�Y�OXßL�SUREOHPDWLßQHJD�RGQRVD�OLWHUDUQLK�MXQDNRY��SULSRYHGRYDOFHY�DOL�OLUVNLK�JRYRUFHY�GR
WXMRVWL� GUXJHJD�� 7XMRVW� LQ� RJURÊHQRVW� SRVDPH]QLND� MH� PRJRßH� ]D]QDWL� ]ODVWL� Y� UHSUH]HQWDFLMDK� QDUDYH�� LQ� VLFHU
QDMNDVQHMH�Y�GHOLK�W��L��NRQIHGHUDFLMVNLK�SHVQLNRY��ÈH�SRVHEHM�]QDßLOQR�Y�SRH]LML�/DPSPDQD��3RG�YSOLYRP�DPHULÈNLK
WUDQVFHQGHQWDOLVWRY�QMHJRYH�SHVPL�QD�SRYUÈLQL�VNXÈDMR�GRVHßL�]OLWMH�]�QDUDYR��WRGD�DQDOL]D�YRGLOQLK�VHPDQWLßQLK�SROM
SRNDÊH��GD�Y�RGQRVX�GR�YRGH�LQ�ÈH�SRVHEHM�Y�RGQRVX�GR�VQHJD�SUHYODGDMR�QHJDWLYQH�NRQRWDFLMH��3RGREQR�NRW�OHG�Y
3UDWWRYHP�7LWDQLNX�� ODKNR�VQHJ� WROPDßLPR�NRW�YRGR�Y�GUXJHP�HOHPHQWDUQHP� VWDQMX�� NDU� SRWUMXMH� WXGL� GLNFLMD� VDPHJD
/DPSPDQD�� NL� VQHJ� R]QDßL� ]D� �RNDPHQHOR� PRUMH��� 7RYUVWQD� RNDPHQHORVW� ]D]QDPXMH� L]JXER� GLQDPLNH� LQ� SUH�
URMHYDOQH� PRßL� YRGH�� L]JXED� GLQDPLNH� SD� MH� VNXSDM� ]� QMHQR� UD]GLUDOQR�� RJURÊXMRßR� PRßMR� WLSLßQD� ]QDßLOQRVW� ND�
QDGVNHJD� OLWHUDUQHJD� XSRGDEOMDQMD� YRGH�� 2ERMH� MH� SULVRWQR� WXGL� Y� URPDQX� $WZRRGRYH� 2U\[� DQG� &UDNH� �=DGQML
ßORYHN��� NL� JD� DYWRULFD� SRGODJD� ]� PLWRP� YHVROMQHJD� SRWRSD�� D� JD� WDNR� QD� IDEXODWLYQL� UDYQL� NRW� ]� XSRUDEOMHQLP
SRGREMHP� UHGXFLUD� WDNR�� GD� YHß� QH� QDND]XMH� RßLÈßHQMD� LQ� SUHURMHYDQMD� VYHWD�� V� WHP�SD� MH� QRYL� VYHW� SULND]DQ� NRW
VRYUDÊHQ�LQ�VWDWLßHQ��6WHULOQH��VRYUDÊQH�LQ�VWDWLßQH�SRGREH�YRGH�VR��QHQD]DGQMH��SULVRWQH�WXGL�Y�SRH]LML�$WZRRGRYH�
YHQGDU�VR�Y�QMHM�WHVQR�SRYH]DQH�]�YSUDÈDQML�MH]LND��VLPEROQH�UHSUH]HQWDFLMH�LQ�LPDJLQDUQHJD�

.OMXÞQH�EHVHGH��DQJOHÊND�NDQDGVND�SRH]LMD��YRGD��QDFLRQDOQL�PLW��MH]LN��LPDJLQDUQR��1RUWKURS�)U\H
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$UQROG��5����������
7KH�&OHDUHU�6HOI"
��/DPSPDQ
V�7UDQV�
FHQGHQWDO�9LVLRQDU\�'HYHORSPHQW�� &DQDGLDQ� 3RHWU\�� ��
���������/RQGRQ��2Q���������
$WZRRG��0����������7KH�&LUFOH�*DPH��7RURQWR��&RQWDFW
3UHVV�
$WZRRG��0�� �������� 7KH�$QLPDOV� LQ� 7KDW� &RXQWU\�� 7R�
URQWR��2[IRUG�8QLYHUVLW\�3UHVV�
$WZRRG��0�� �����D���7KH� -RXUQDOV�RI� 6XVDQQD�0RRGLH�
7RURQWR��2[IRUG�8QLYHUVLW\�3UHVV�
$WZRRG�� 0�� �����E��� 3URFHGXUHV� IRU� 8QGHUJURXQG�
7RURQWR��2[IRUG�8QLYHUVLW\�3UHVV�
$WZRRG��0�� �������� 6XUIDFLQJ�� 7RURQWR��0F&OHOODQG� 	
6WHZDUW�
$WZRRG�� 0�� �������� 6WUDQJH� 7KLQJV�� 7KH� 0DOHYROHQW
1RUWK� LQ� &DQDGLDQ� /LWHUDWXUH�� 7RURQWR�� 2[IRUG� 8QLYHU�
VLW\�3UHVV�
$WZRRG�� 0�� �������� 6XUYLYDO�� 7RURQWR�� 0F&OHOODQG� 	
6WHZDUW�
$WZRRG��0�� ��������2U\[�DQG�&UDNH��7RURQWR��0F&OHO�
ODQG�	�6WHZDUW�
%URZQ�� 5�� 0�� �������� 7KH� 3UDFWLFH� DQG� 7KHRU\� RI
&DQDGLDQ� 7KHPDWLF� &ULWLFLVP�� $� 5HFRQVLGHUDWLRQ�� 8QL�
YHUVLW\�RI�7RURQWR�4XDUWHUO\���������������7RURQWR������
����� +WWS���ZZZ�XWSMRXUQDOV�FRP�SURGXFW�XWTDUWLFOHV
����EURZQ�KWPO����������������
%XLWHQKXLV�� 3�� �������� (�� -�� 3UDWW�� 3RHW� RI� WKH� 6HD�� ,Q�
&OHYHU��*���HG����7KH�(�� -��3UDWW�6\PSRVLXP��UHDSSUDLVDOV
RI�&DQDGLDQ�ZULWHUV��2WWDZD��%RUHDOLV�3UHVV��������
&DPHURQ�� %�� �������� 7KHRU\� DQG� &ULWLFLVP�� 7UHQGV� LQ
&DQDGLDQ� /LWHUDWXUH�� ,Q�� 1HZ�� :�� +�� �HG���� /LWHUDU\
+LVWRU\� RI�&DQDGD��&DQDGLDQ� /LWHUDWXUH� LQ� (QJOLVK�� �QG
(GLWLRQ�� 9RO�� ��� 7RURQWR�� 8QLYHUVLW\� RI� 7RURQWR� 3UHVV�
��������
&DVWRULDGLV�� &�� �������� 7KH� ,PDJLQDU\� ,QVWLWXWLRQ� RI
6RFLHW\��&DPEULGJH��3ROLW\�3UHVV�
&KHYDOLHU�� -��� *KHHUEUDQW�� $�� �������� 6ORYDU� VLPERORY�
PLWL�� VDQMH�� OLNL�� RELáDML�� EDUYH�� ÊWHYLOD�� /MXEOMDQD�� 0OD�
GLQVND�NQMLJD�
&OHYHU�� *�� �HG��� �������� 7KH� (�� -�� 3UDWW� 6\PSRVLXP�
UHDSSUDLVDOV�RI�&DQDGLDQ�ZULWHUV��2WWDZD��%RUHDOLV�3UHVV�
'DYH\�� )�� �������� )URP� 7KHUH� WR� +HUH�� $� *XLGH� WR
(QJOLVK�&DQDGLDQ�/LWHUDWXUH�6LQFH�������(ULQ��2Q���3UHVV
3RUFpSLF�
'HDKO��-���%DUNHU��7����������1HZ�&DQDGD�RU�7UXH�1RUWK�
&9�,,��������:LQQLSHJ��������
'MZD�� 6�� �������� &DQDGLDQ� 3RHWV� DQG� WKH� *UHDW� 7UD�
GLWLRQ��&DQDGLDQ�/LWHUDWXUH������9DQFRXYHU��������
'MZD�� 6�� �������� 7KH� ����V�� (�� -�� 3UDWW�� 7UDQVLWLRQDO
0RGHUQ��,Q��&OHYHU��*���HG����7KH�(�� -��3UDWW�6\PSRVLXP�
UHDSSUDLVDOV�RI�&DQDGLDQ�ZULWHUV��2WWDZD��%RUHDOLV�3UHVV�
������
'MZD��6�� �������� ,QWURGXFWLRQ�� ,Q��'MZD�� 6���0R\OHV�� 5�
*�� �HGV����3UDWW��(�� -���&RPSOHWH�SRHPV����7RURQWR��8QL�
YHUVLW\�RI�7RURQWR�3UHVV��[L�[L[�

'MZD�� 6��� 3ROORFN�� =�� �������� 7KH� 7LWDQLF�� ,Q�� 7KH
&RPSOHWH� 3RHPV� DQG� /HWWHUV� RI� (�� -�� 3UDWW�� $� +\SHUWH[W
(GLWLRQ�� +WWS���ZZZ�WUHQWX�FD�IDFXOW\�SUDWW�SRHPV�DQQR�
WDWLRQV����DQQRWDWLRQV�KWPO����������������
(OLDGH�� 0�� �������� &RVPRV� DQG� KLVWRU\�� WKH� 0\WK� RI
(WHUQDO�5HWXUQ��1HZ�<RUN��+DUSHU�DQG�5RZ�
(OLDGH��0�� �������� ,PDJHV� DQG� 6\PEROV�� 6WXGLHV� LQ� 5H�
OLJLRXV� 6\PEROLVP�� 3ULQFHWRQ�� 3ULQFHWRQ� 8QLYHUVLW\
3UHVV�
(OLDGH�� 0�� �������� =JRGRYLQD� UHOLJLR]QLK� YHURYDQM� LQ
LGHM�����/MXEOMDQD��'=6�
)U\H�� 1�� �������� &RQFOXVLRQ�� ,Q�� .OLQFN�� .�� )�� �HG���
/LWHUDU\� +LVWRU\� RI� &DQDGD�� 7RURQWR�� 8QLYHUVLW\� RI� 7R�
URQWR�3UHVV���������
*DQJDO�� 9�� 9�� �������� 7KH� 5J9HGD�� ,V� ,W� 0HUH� 0\WKR�
ORJ\"� ,Q�� -DPNKHGNDU�� $�� 3�� �HG���� -RXUQDO� RI� WKH
$QDQWDFKDU\D� ,QGRORJLFDO� 5HVHDUFK� ,QVWLWXWH�� ��� �����
������
+WWS���LD�������XV�DUFKLYH�RUJ���LWHPV�MRXUQDORIWKHDQDQ
������PES�MRXUQDORIWKHDQDQ������PES�SGI� ����� ���
������
,QJHUVROO�� (�� *�� �������� 6XUYLYDO� LQ� 0DUJDUHW� $WZRRG
V
QRYHO�2U\[�DQG�&UDNH��([WUDSRODWLRQ��$�-RXUQDO�RI�6FLHQFH
)LFWLRQ� DQG� )DQWDV\�� ���� ������ ��� ��������� +WWS���
ILQGDUWLFOHV�FRP�S�DUWLFOHV�PLBKE�����LVB�B���DLBQ�����
�������������������
/DPSPDQ�� $�� �������� $PRQJ� WKH� 0LOOHW� DQG� 2WKHU
3RHPV�� 2WWDZD�� -�� 'XULH� 	� 6RQ�� ,Q�� (DUO\� &DQDGLDQD
2QOLQH�
+WWS���ZZZ�FDQDGLDQD�RUJ�(&2�,WHP5HFRUG������"LG �
�F�HGD��G��H�������������������
/DPSPDQ��$����������/\ULFV�RI�(DUWK��%RVWRQ��&RSHODQG
DQG� 'D\�� ,Q�� (DUO\� &DQDGLDQD� 2QOLQH�� +WWS���ZZZ�
FDQDGLDQD�RUJ�(&2�,WHP5HFRUG������"LG ��F�HGD��G�
�H�������������������
/DPSPDQ�� $�� �������� $OF\RQH�� 2WWDZD�� -�� 2JLOY\�� ,Q�
(DUO\� &DQDGLDQD� 2QOLQH�� +WWS���ZZZ�FDQDGLDQD�� RUJ�
(&2�,WHP5HFRUG������"LG ��F�HGD��G��H����� ����
���������
/DPSPDQ�� $�� �������� 7KH� &RQIHGHUDWLRQ� 3RHWV� �� &33
HGLWLRQV�� $UFKLEDOG� /DPSPDQ�� ,Q�� &DQDGLDQ� 3RHWU\
3UHVV�
+WWS���XZR�FD�HQJOLVK�FDQDGLDQSRHWU\�FRQIHGHUDWLRQ�$UF
KLEDOG���/DPSPDQ�LQGH[�KWP����������������
/DPSPDQ��$�� �����D���:LQWHU� 6ROLWXGH�� ,Q��3RHP�+XQ�
WHU�� +WWS���ZZZ�SRHPKXQWHU�FRP�SRHP�ZLQWHU�VROLWXGH�
�����������������
0DUVKDOO��7�� ��������+DUVK�DQG�/RYHO\� /DQG�� WKH�PDMRU
&DQDGLDQ�SRHWV�DQG�WKH�PDNLQJ�RI�D�&DQDGLDQ�WUDGLWLRQ�
9DQFRXYHU��8QLYHUVLW\�RI�%ULWLVK�&ROXPELD�3UHVV�
0F*UHJRU�� *�� �������� 7KH� )URQWLHU� $QWLWKHVLV�� ,Q�
5DVSRULFK�� %�� HW� DO�� �HGV���� $� 3DVVLRQ� IRU� ,GHQWLW\�� DQ
LQWURGXFWLRQ� WR� &DQDGLDQ� VWXGLHV�� 6FDUERURXJK�� 1HOVRQ
&DQDGD����������
0F*UHJRU��*����������$�&DVH�6WXG\�LQ�WKH�&RQVWUXFWLRQ
RI�3ODFH��%RXQGDU\�0DQDJHPHQW�DV�7KHPH�DQG�6WUDWHJ\
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LQ� &DQDGLDQ� $UW� DQG� /LIH�� ,Q�� ,QYLVLEOH� &XOWXUH�� $Q
(OHFWURQLF� -RXUQDO� IRU� 9LVXDO� &XOWXUH�� +WWS���ZZZ�
URFKHVWHU�HGX�LQBYLVLEOHBFXOWXUH�,VVXHB��LVVXH�WLWOH�KWPO
���������������
0F/HRG�� /�� �������� &DQDGLDQ� 3RVW�5RPDQWLFLVP�� WKH
&RQWH[W�RI�/DWH�1LQHWHHQWK�&HQWXU\�&DQDGLDQ�3RHWU\��,Q�
&DQDGLDQ� 3RHWU\�� ��� ������ ���� +WWS���ZZZ�� FDQDGLDQ�
SRHWU\�FD�FSMUQ�YRO���YRO��LQGH[�KWP����������������
0XQUR�� 3�� -�� �������� 6HDV�� (YROXWLRQ� DQG� ,PDJHV� RI
&RQWLQXLQJ�&UHDWLRQ�LQ�(QJOLVK�&DQDGLDQ�3RHWU\��0DVWHU
WKHVLV��%XUQDE\��V�Q�
2ZHU�� -�� �������� 3RUWUDLWV� RI� WKH� ODQGVFDSH� DV� SRHW�
&DQDGLDQ� QDWXUH� DV� DHVWKHWLF� V\PERO� LQ� WKUHH� FRQIH�
GHUDWLRQ�ZULWHUV�� ,Q��0F0XOOHQ��/�� �HG����7ZHQWLHWK�&HQ�
WXU\� (VVD\V� RQ� &DQDGLDQ� /LWHUDWXUH�� 2WWDZD�� 7KH� 7H�
FXPVHK�3UHVV���������
3DFKHLQHU� .ODQGHU�� 9�� �HG��� �������� .R� SHVHP� WNHP�
DQWRORJLMD�YHGVNLK�SHVPL��/MXEOMDQD��0ODGLQVND�NQMLJD�

3RWRFFR��0�� �������� 5H�UHDGLQJ�1RUWKURS� )U\H�� ,PDJHV
RI� &XOWXUH� DQG� WKH� &DQDGLDQ� &RQWH[W�� $FWD� QHRSKL�
ORORJLFD�����������������/MXEOMDQD��������
3UDWW�� (�� -�� �������� &RPSOHWH� SRHPV�� ����� 'MZD�� 6��
0R\OHV� 5�� *�� �HGV���� 7RURQWR�� 8QLYHUVLW\� RI� 7RURQWR
3UHVV�
6YHWR�SLVPR���������6YHWR�SLVPR�6WDUH�LQ�1RYH�]DYH]H�
VORYHQVNL� VWDQGDUGQL� SUHYRG�� /MXEOMDQD�� 6YHWRSLVHPVND
GUXÌED�6ORYHQLMH�
9HOMDÞLÞ��Ý����������/RáQLFH�D]LMVNLK�ILOR]RILM��/MXEOMDQD�
&DQNDUMHYD�]DORÌED�
9UHÞNR�� -�� �������� (S� LQ� WUDJHGLMD�� 0DULERU�� =DORÌED
2E]RUMD�
:LOVRQ�� 0�� �������� .OHLQ
V� 'URZQHG� 3RHW�� &DQDGLDQ
9DULDWLRQV� RQ� DQ� 2OG� 7KHPH�� &DQDGLDQ� /LWHUDWXUH�� ��
9DQFRXYHU�������


