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3HU�SRWHU�VDSHUH�TXDQWR�SL|�SRVVLELOH�VXJOL�RJJHWWL�FDUDWWHULVWLFL�GHJOL�LQWHUQL�GHO�WDUGR�0HGLR�(YR��VL�VRQR�FHUFDWH
WUDFFH�QHOOH�SLWWXUH�PXUDOL� JRWLFKH� LQ� 6ORYHQLD�� /¢LQWHUSUHWD]LRQH�GHOOH� IRQWL� SLWWRULFKH� VL� EDVD� VXO� FRQIURQWR� WUD� OR
VYLOXSSR�JHQHUDOH�GHL�VLQJROL�WLSL�GL�RJJHWWL�XWLOL]]DWL�QHOOD�VRFLHWi�PHGLHYDOH�H�JOL�RJJHWWL�SUHVHQWL�QHOOH�FROOH]LRQL�GHL
PXVHL�VORYHQL�

3DUROH�FKLDYH��RJJHWWL��LQWHUQL�UHVLGHQ]LDOL��IRQWL�SLWWRULFKH��DIIUHVFKL��6ORYHQLD��WDUGR�0HGLR�(YR
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,1752'8&7,21

7KH�SHULRG�FRYHUHG�E\� WKH� WKHPH�LV� WKDW�RI� WKH�/DWH
0LGGOH�$JHV���IURP�WKH�ODWH���WK�WR�WKH�ODWH���WK�RU�HDUO\
��WK� FHQWXULHV�� $UW� KLVWRU\� UHIHUV� WR� WKLV� SHULRG� DV� WKH
*RWKLF�� 5HVHDUFK� KDV� EHHQ� IRFXVHG� RQ� WKH� LOOXVWUDWLRQV
RI�REMHFWV�LQ�PHGLHYDO�IUHVFRHV�LQ�6ORYHQLD�DQG�KDV�KDG
WR� REVHUYH� WKH� PHWKRGRORJ\� IRU� WUHDWLQJ� WKH� REMHFWV
WKHPVHOYHV�DV�ZHOO�DV�WKH�SLFWRULDO�VRXUFHV�IRU�WKHP�

6LQFH� REMHFWV� GR� QRW� �VSHDN� IRU� WKHPVHOYHV�� LW� ZDV
ORQJ� KHOG� WKDW� WKH\� DUH�PXWH�� KDUG� WR� XQGHUVWDQG�� DQG
WKDW�WKH\�FDQ�RQO\�EH�RI�XVH�DV�FKDUPLQJ�LOOXVWUDWLRQV�RI
WKH� SDVW�� 1RZDGD\V� ZH� KDYH� FRPH� WR� DFFHSW� WKDW� WKH
JUHDW�YDOXH�RI�REMHFWV�DV�KLVWRULFDO�VRXUFHV�OLHV�LQ�WKH�IDFW
WKDW� WKH\� DUH� GLUHFW�ZLWQHVVHV� WR� SDVW� SHULRGV�� DQG� WKDW
WKH\� GR�QRW� GLVWRUW� WKH� LPDJH�RI� WKH� SDVW� �DV�PD\� KDS�
SHQ��IRU�LQVWDQFH��ZKHQ�ZULWWHQ�VRXUFHV�DUH�XVHG�XQFULWL�
FDOO\���,W�LV�WKHUHIRUH�DSSURSULDWH�WR�VD\�WKDW�REMHFWV�UHS�
UHVHQW�D��IUR]HQ��LPDJH�RI�WKH�SDVW�DQG�WKDW�WKH\�DUH�WKH
PRVW�SULVWLQH�UHPDLQV�RI�D�WLPH�WKDW�KDV�SDVVHG�

6XFK�YLHZV�GHULYH� IURP�WKH� IXQFWLRQ�RI�REMHFWV�KHOG
LQ�D�PXVHXP��� WKH�RQO\� LQVWLWXWLRQV�ZKLFK�FROOHFW��SUH�
VHUYH�DQG�GR� UHVHDUFK�RQ�REMHFWV�� DQG�SUHVHQW� WKHP� LQ
WKHLU� H[KLELWLRQV�� $� WDVN� ZKLFK� LV� WR� EH� DFFRPSOLVKHG
SULPDULO\� E\� PXVHXPV� LV� WKXV� WR� OHDUQ� DERXW� REMHFWV�
HVWDEOLVK� WKHLU� PHDQLQJ�� DQG� WR� H[WUDFW� IURP� WKHP� WKH
PHVVDJH�WKH\�KDYH�WR�WHOO�XV�

7KLV�WDVN�HQJDJHV�GLIIHUHQW�EDVLF�VFLHQWLILF�GLVFLSOLQHV
ZKLFK� LQFOXGH� REMHFWV� LQ� WKHLU� UHVHDUFK� DQG�ZKLFK� DUH
DLPHG�DW� WKH�VDPH�REMHFWLYH��� WR�NQRZ� WKH�SDVW��7KHVH
GLVFLSOLQHV�DUH�KLVWRU\��DUW�KLVWRU\��DUFKDHRORJ\�DQG�HWK�
QRORJ\�

7KH�LGHDO�DSSURDFK�WR�GR�UHVHDUFK�RQ�WKH�SDVW�LV�WKXV
D�LQWHUGLVFLSOLQDU\�RQH��D�FR�RSHUDWLRQ�LQ�ZKLFK�YDULRXV
ILHOGV� RI� UHVHDUFK�ZRUN� RQ� WKH� VHOHFWHG� LVVXHV�� 7KH� UH�
VHDUFK�DQG�LQWHUSUHWDWLRQ�RI�REMHFWV�LV�QRW�DERXW�WU\LQJ�WR
GLVWLQJXLVK�EHWZHHQ�WKH� LQGLYLGXDO�GLVFLSOLQHV� LQYROYHG�
EXW�DERXW�DFTXLULQJ�D�FRPSUHKHQVLYH�NQRZOHGJH�RI� WKH
REMHFWV� DQG� FRPSOHPHQWLQJ� WKLV� NQRZOHGJH� DFURVV� WKH
YDULRXV�GLVFLSOLQHV�

$� VSHFLILF� SUREOHP� HQFRXQWHUHG� LQ� WKH� UHVHDUFK� LV
WKH� IDFW� WKDW� UHODWLYHO\� IHZ� REMHFWV� KDYH� VXUYLYHG� IURP
WKH� /DWH� 0LGGOH� $JHV�� 7KH� UHDVRQV� IRU� WKLV� IDFW� KDYH
EHHQ� SXW� IRUZDUG� LQ� WKH� FDWDORJXH� RI� WKH� H[KLELWLRQ
*RWKLF� LQ� 6ORYHQLD� �� 7KH�:RUOG� RI�2EMHFWV�� �*RWLND� Y
6ORYHQLML�� ������ LQVWDOOHG� LQ� WKH� 1DWLRQDO� 0XVHXP� RI
6ORYHQLD� LQ� ������ 2I� WKH� SULQFLSDO� UHDVRQV�� ZK\� WKH
QXPEHU�RI�VXUYLYHG�REMHFWV�ZDV�KHDYLO\�UHGXFHG�E\�WKH
WHVW� RI� WLPH�� WKH� IROORZLQJ� PD\� EH� PHQWLRQHG�� PDQ\
REMHFWV� ZHUH� GLVFDUGHG� DV� ZDVWH� EHFDXVH� WDVWHV
FKDQJHG�� RWKHUV� ZHUH� GHVWUR\HG� E\� WKH� 7XUNLVK� LQFXU�
VLRQV�RU�ZHUH�PHOWHG�GRZQ� �YDOXDEOH� HFFOHVLDVWLFDO�RE�
MHFWV��DV�SDUW�RI� WKH�GHIHQFH�PHDVXUHV� DJDLQVW� WKHVH� LQ�
FXUVLRQV�� IXUWKHU� GHWULPHQWDO� HYHQWV�ZHUH� WKH� H[SXOVLRQ
RI�WKH�-HZV��WKH�GLVVROXWLRQ�RI�WKH�PRQDVWHULHV�XQGHU�-R�
VHSK�,,��DQG��ILQDOO\��WKH�IDOO�RI�WKH�FDVWOHV��WKH�UDYDJHV�RI

ZDU�LQ�WKH�SDVW�FHQWXU\�DQG�WKHLU�FRQVHTXHQFHV�� WKH�DW�
WLWXGH� WR� WKH� FXOWXUDO� KHULWDJH� HWF�� 0XVHXPV� WKXV� EH�
FDPH�DQG�VWLOO�KDYH�EHHQ�WKH�RQO\�UHIXJH�IRU�REMHFWV�

*LYHQ�WKLV�IDWH��ZH�WULHG�WR�ILQG�D�QHZ�VRXUFH�ZKLFK
ZRXOG� EULQJ� WKH� REMHFWV� IURP� WKH� /DWH� 0LGGOH� $JHV
FORVHU�WR�RXU�XQGHUVWDQGLQJ�DQG�IRXQG�LW�LQ�WKH�SLFWRULDO
LOOXVWUDWLRQV�RI�REMHFWV�

7KH� DQDO\VLV� RI� WKH� DUWLVWLF� LOOXVWUDWLRQV� RI� REMHFWV
EHORQJLQJ� WR� WKH�PRYDEOH� FXOWXUDO� KHULWDJH� RI� WKH� /DWH
0LGGOH�$JHV�ZDV�EDVHG�RQ� WKH� IDFW� WKDW�PHGLHYDO� IUHV�
FRHV� LQ�6ORYHQLD�ZHUH�SDLQWHG�XQGHU� WKH� LQIOXHQFH�DQG
DV�SDUW�RI�WKH�IORZ�RI�LGHDV�IURP�D�ZLGHU�(XURSHDQ�FRQ�
WH[W��$W� WKH�VDPH�WLPH� WKH\�ZHUH� WKH�UHVXOW�RI�GRPHVWLF
DUWLVWLF�GHYHORSPHQWV�ZKLFK�GHSHQGHG�RQ�WKH�RSHQQHVV
RI�WKH�LQGLYLGXDO�SURYLQFHV�WR�IRUHLJQ�LQIOXHQFHV��RQ�WKH
RSHUDWLRQ� DQG� WDOHQWV� RI� GRPHVWLF� DQG� LWLQHUDQW� DUWLVWV
DQG�WKHLU�ZRUNVKRSV�DQG��RI�FRXUVH��DOVR�RQ� WKH�ZLVKHV
RI� WKH� FRPPLVVLRQHUV� RI� WKHVH� ZRUNV� RI� DUW�� 3DLQWLQJ
WKHUHIRUH� LV� DQ� HVVHQWLDO� SDUW� RI� WKH� FXOWXUDO� LGHQWLW\� RI
WKH�6ORYHQH� WHUULWRU\�� DQG�DW� WKH� VDPH� WLPH� LW� LV�SDUW�RI
WKH�FRPPRQ�(XURSHDQ�FXOWXUDO�KHULWDJH�

6LPLODUO\� WR�DUW��PDWHULDO�FXOWXUH���ZKLFK�HQFRPSDV�
VHV�WKH�REMHFWV�VXUURXQGLQJ�SHRSOH�IRU�VRPH�WLPH�GXULQJ
WKHLU�OLYHV���FRQVWLWXWHV�D�SDUW�RI�D�SHULRG¤V�LGHQWLW\��3HR�
SOH�RI� WKH� /DWH�0LGGOH�$JHV� DUH�QR� H[FHSWLRQ��EHFDXVH
WKH\��WRR��ZHUH�VXUURXQGHG�E\�D�ZHDOWK�RI�REMHFWV�

,Q�RUGHU� WR� OHDUQ�DV�PXFK�DV�SRVVLEOH�DERXW� WKH�RE�
MHFWV�W\SLFDO�RI�WKLV�SHULRG�ZH�KDYH�WULHG�WR�ILQG�WUDFHV�RI
WKHP�LQ�WKH�VXUYLYHG�*RWKLF�ZDOO�SDLQWLQJV�LQ�6ORYHQLD�

,Q�GRLQJ�VR�ZH� WRRN�DFFRXQW�RI� WKH�EDVLF�SXUSRVH�RI
PHGLHYDO�ZRUNV�RI�DUW�ZKLFK�ZHUH��RI�FRXUVH�� VXEMHFWHG
WR�UHOLJLRXV�FRQWHQWV�DQG�DV�VXFK�FDUULHG�RXW�WKHLU�PLVVLRQ
RI�EHLQJ� WKH��%LEOH�RI� WKH� LOOLWHUDWH�� �-DULW]������������7KH
GHYHORSPHQWV� LQ� WKH� /DWH� 0LGGOH� $JHV�� KRZHYHU�� DOVR
FDXVHG� WKHP� WR� UHIOHFW� DQG� H[SUHVV� WKH� WLPH� LQ� ZKLFK
WKH\�RULJLQDWHG��7KLV�ZDV�QHFHVVDU\� IRU� WKHP� WR�DGGUHVV
WKH� SHRSOH� RI� WKHLU� WLPH�� ,Q� RUGHU� WR� EH� FORVHU� WR� WKHP
WKHLU�DUWLVWLF�DSSURDFK� LQFOXGHG�REMHFWV�SHRSOH�ZHUH� ID�
PLOLDU�ZLWK�EHFDXVH� WKH\�ZHUH� VXUURXQGHG�ZLWK� WKHP� LQ
WKHLU� HYHU\GD\� OLIH�� ,I� DQG�ZKHUH� REMHFWV� DSSHDU� LQ� WKH
SUHVHQWDWLRQ�RI�LQGLYLGXDO�VDFUHG�HYHQWV��WKH\�DUH�XVXDOO\
GHSLFWHG� LQ� RUGHU� WR� HPSKDVLVH� VRPHWKLQJ� SDUWLFXODUO\
VLJQLILFDQW�� 7KLV� KDV� QRWKLQJ� WR� GR�ZLWK� UHDOLVP� LQ� WKH
SUHVHQW�VHQVH�RI�WKH�ZRUG��EXW�ZLWK�PDNLQJ�WKH�UHOLJLRXV
PHVVDJH�PRUH�WDQJLEOH�E\�XVLQJ�HYHU\GD\�H[DPSOHV��DQG
ZLWK��KXPDQLVLQJ��WKH�PHVVDJH��9DYUD�������������

+RZHYHU�� FRQVLGHULQJ� LQGLYLGXDO� FRPSDFW� (XURSHDQ
DUHDV�� LQFOXGLQJ� WKH� 6ORYHQH� SURYLQFHV�� WKLV� FHUWDLQO\
GRHV� QRW� PHDQ� WKDW� HYHU\� GHSLFWHG� REMHFW�� YLHZ� RI� D
ODQGVFDSH�RU�WRZQ��LV�W\SLFDO�RI�WKDW�DUHD�RU�HYHQ�GLUHFWO\
FRSLHG�IURP�LW��$QG�WKRXJK�WKHUH�LV�QR�ZD\�WR�SURYH�WKLV
EH\RQG� DQ\�GRXEW��ZH�PD\� QHYHUWKHOHVV� FRQFOXGH� WKDW
WKH�GHSLFWHG�REMHFWV�RU� VFHQHV� IURP� HYHU\GD\� OLIH�ZHUH
FKDUDFWHULVWLF�RI� OLIH� LQ� WKH�0LGGOH�$JHV��7KH� �UHDOLW\�RI
SDLQWLQJV��KRZHYHU� UHPDLQV� MXVW� WKDW�DQG�QRWKLQJ�PRUH�
DQG�LW�FDQQRW�EH�WKH�UHDOLW\�RI�HYHU\GD\�OLIH�
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3LFWRULDO� VRXUFHV� FDQ�EH�XVHG� DV� WRROV� RI� LQWHUSUHWD�
WLRQ� EHFDXVH� ZH� FRPSDUH� WKHP� ZLWK� RWKHU� VRXUFHV�� ,I
FHUWDLQ�ZULWWHQ� VRXUFHV�RU� VXUYLYHG�JHQXLQH�REMHFWV�GLG
QRW� H[LVW�� SDLQWLQJV� VKRXOG� QRW� EH� XVHG� WR� WKH� H[WHQW
SUDFWLVHG�QRZDGD\V�IRU�VWXG\LQJ�HYHU\GD\�OLIH�LQ�WKH�SDVW
�-DULW]������������

,Q�RUGHU�WR�H[SHULHQFH��OLIH
V�UHDOLW\��DV�UHIOHFWHG�LQ�D
XQLTXH� ZULWWHQ� VRXUFH� IURP� WKLV� SHULRG� �� 3DROR� 6DQWR�
QLQR¤V�$�7UDYHOOHU
V�'LDULHV��9DOH����������ZH�KDYH�XVHG
KLV�UHIHUHQFHV�RI�SDUWLFXODU�W\SHV�RI�REMHFWV��PDGH�GXULQJ
KLV�YLVLWV�WR�RXU�SURYLQFHV�LQ������DQG�������DV�FRQWHP�
SRUDU\� LOOXVWUDWLRQV�� 7KLV� FRPSOHPHQWDWLRQ� VHHPV� UHOH�
YDQW� DV� WKH� WH[W� LV� D� XQLTXH� GRFXPHQW� RI� WKH� FXOWXUDO
KLVWRU\� RI� (XURSH
V� /DWH� 0LGGOH� $JHV�� UHIOHFWLQJ� WKH
DXWKRU
V�PHQWDOLW\� DV� ZHOO� DV� WKH� WLPH� LQ�ZKLFK� LW� ZDV
ZULWWHQ�

7KH�VHOHFWLRQ� IURP�WKH�H[WHQVLYH�GRFXPHQWHG�PDWH�
ULDO��SURYLGHG�E\�WKH�VXUYLYLQJ�PHGLHYDO�IUHVFRHV�LQ�6OR�
YHQLD�� LV� OLPLWHG� EHORZ� WR� WKH� REMHFWV�ZKLFK� EHORQJ� WR
UHVLGHQWLDO� LQWHULRUV�� DWWHQWLRQ� LV� GUDZQ� WR� VRPH� W\SLFDO
REMHFWV� DQG� WKH\� DUH� LOOXVWUDWHG� ZLWK� VHOHFWHG� SLFWRULDO
VRXUFHV�� )URP� WKHVH�ZH� VKDOO� DWWHPSW�QRW�RQO\� WR� OHDUQ
DERXW� LQGLYLGXDO� W\SHV� RI� REMHFWV�� EXW� DOVR� DERXW� WKHLU
GLIIHUHQW�IRUPV�

)851,785(

7KLV�LV�HVSHFLDOO\�WUXH�RI�IXUQLWXUH��$PRQJ�WKH�PDWH�
ULDO� LQ� 6ORYHQH� PXVHXPV�� QR� EHQFKHV� KDYH� VXUYLYHG�
7KH� SLFWRULDO� VRXUFHV� KHOS� XV� WR� GLVWLQJXLVK� VLPSOH
EHQFKHV�LQ�ZKLFK�WKH�OHJV�DUH�SODLQ�VWDNHV�LQVHUWHG�LQWR
WKH�VHDW�LQ�WKH�IRUP�RI�D�WULDQJOH��7KH�/DVW�6XSSHU�������
������ 6HOR� Y� 3UHNPXUMX�� �)LJ����� DQG� RWKHU� EHQFKHV� LQ
ZKLFK� WKH� LQVHUWHG� OHJV� DUH� RQO\� VOLJKWO\� DQJOHG� �-XGDV
UHFHLYLQJ� WKLUW\� SLHFHV� RI� VLOYHU�� EHWZHHQ� ����� DQG
������6ORYHQM�*UDGHF��

)LJ�� ��� 7KH� /DVW� 6XSSHU�� ����������� 6HOR� Y� 3UHNPXUMX
�GHWDLO��
6O�����=DGQMD�YHàHUMD�������������6HOR�Y�3UHNPXUMX��GH�
WDMO��

)LJ�� ��� &URZQLQJ� RI� � 0DU\�� DU�� ������ 6XKD� SUL� ÈNRIML
/RNL��GHWDLO��
6O�����0DULMLQR�NURQDQMH��RN��������6XKD�SUL�ÈNRIML�/RNL
�GHWDMO��

&KHVW�EHQFKHV� KDG� WKH� IRUP� RI� DQ� SODLQ� HORQJDWHG
FKHVWV�ZLWKRXW�EDFN� UHVW� DQG�ZHUH� XVHG� WR� VHDW� VHYHUDO
SHRSOH� �7KH� /DVW� 6XSSHU�� ����������� &UQJURE��� $� VSH�
FLDO�EHQFK� IRUP�HYROYHG� LQ� WKH���WK� FHQWXU\�� WKH�FDVVD�
SDQFD���D�ZRRGHQ�EHQFK�ZLWK�D�EXLOW�LQ�FKHVW�XQGHU�WKH
VHDW��,W�KDG�D�KLJK�EDFN�UHVW��DUPV�UHVWV��DQG�LQ�RUGHU�WR
LQFUHDVH� LWV� UHSUHVHQWDWLYH� FKDUDFWHU� LW� ZDV� VHW� RQ� D
FDUHIXOO\�GHVLJQHG�IRRWUHVW��RQ�ZKLFK�SHRSOH�UHVWHG�WKHLU
IHHW��SURWHFWLQJ� WKHP� IURP� WKH�FROG�DQG�PRLVWXUH� ULVLQJ
IURP�WKH�IORRU�

7KH� GHSLFWHG� FKHVW�EHQFKHV� YDU\� VXEVWDQWLDOO\�� $
EHQFK� LQ�ZKLFK� WKH� OHIW� DQG� ULJKW� VLGHV� RI� WKH� ER[�OLNH
SDUW¤V�IURQW�DUH�VKDSHG�GLIIHUHQWO\�SUREDEO\�LV�WKH�IUXLW�RI
WKH�DUWLVW¤V�LPDJLQDWLRQ��7KH�OHIW�VLGH�KDV�D�FRQLFDO�DUFK�
ZKLOH�WKH�ULJKW�VLGH�KDV�WZR�VPDOO�DUFKHV��RQH�VHW�RQ�WRS
RI� WKH� RWKHU�� 7KH� EDVH� LV� RIWHQ� IODW� DQG� PRXOGHG�� WKH
EDFN�UHVW�KDV�ODWKV�DQG� WKH� IURQW� UHYHDOV�SRLQWHG�DUFKHV
�&URZQLQJ�RI�0DU\��DU��������6XKD�SUL�ÇNRIML�/RNL�� �)LJ�
����7KH�IURQW�RI�WKH�ER[�VKDSHG�SDUW�RI�WKH�EHQFK�LV�RJHH
FDUYHG�WR�WKH�OHIW�DQG�ULJKW��ZKLOH�WKH�VLGHV�DUH�FXW� LQWR
WKH� VKDSH� RI� DUFKHV� �7KH� $QQXQFLDWLRQ�� ������ 6Y�� 3UL�
PRÊ�QDG�.DPQLNRP��

$�QRYHOW\�RI�WKH�/DWH�0LGGOH�$JHV�ZDV�EHQFKHV�ZLWK
D�PRYDEOH�EDFN��7KH\�ZHUH�SDUWLFXODUO\�FRQYHQLHQW� IRU
VLWWLQJ�EHVLGH�WKH�ILUHSODFH�DV�WKH�PRYDEOH�EDFN�PDGH�LW
SRVVLEOH� WR� VLW� FRPIRUWDEO\� UHJDUGOHVV� IURP� ZKLFK� VLGH
WKH� ILUH
V� ZDUPWK� FDPH�� ,Q� WKH� RQO\� SLFWRULDO� VRXUFH
ZKLFK� VKRZV� VXFK� D� EHQFK� �6W��8OULF� DW� 6XSSHU�� �����
.ULÊQD�JRUD���)LJ�����WKH�EHQFK�LV�SODFHG�DW�D�WDEOH��7KH
ERWWRP�SDUW�RI� WKH� VLGH� LV�RJHH�FDUYHG�ZKLOH� WKH� WRS� LV
FRQFDYH��$� VPDOO� GLVN�� LQVHUWHG� DW� WKH� MRLQW� RI� WKH� VLGH
DQG�EDFN��IRUPV�WKH�PDLQ�SDUW�RI�WKH�VZLQJ�PHFKDQLVP�

0HGLHYDO� IUHVFRHV� UHYHDO� TXLWH� D� UDQJH� RI� GLIIHUHQW
FKDLUV��EXW�RQO\�WZR�KDYH�VXUYLYHG�LQ�6ORYHQH�PXVHXPV
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)LJ�����6W��8OULF�DW�6XSSHU��������.ULËQD�JRUD��GHWDLO��
6O�����6Y��8UK�SUL�YHàHUML��������.ULËQD�JRUD��GHWDMO��

�D�VWRRO�IURP�DURXQG�������DQG�D�6DYRQDUROD�FKDLU�IURP
WKH�ODWH���WK�FHQWXU\���%XáLß�������������,Q�WKH�SDLQWLQJV
ZH�ILQG�D�VWRRO��D�FKDLU�ZLWK�D�VHPLFLUFXODU�EDFN��D�FKHVW
FKDLU��D�IROGDEOH�FKDLU��IDOGLVWRULXP���D�6DYRQDUROD�FKDLU�
D� ZLFNHU� FKDLU�� DV� ZHOO� DV� YDULRXV� IRUPV� RI� OX[XULRXV
FKDLUV�

7KH�VLPSOHVW�LV�D�VWRRO�ZKLFK�FRQVLVWV�RI�D�ERDUG�DQG
WKUHH� RU� IRXU� VWDNH�VKDSHG� OHJV� �-XGDV� UHFHLYLQJ� WKLUW\
SLHFHV�RI� VLOYHU��EHWZHHQ������DQG������� 6ORYHQM�*UD�
GHF��� $Q� H[DPSOH� RI� D� VLPSOH� IROGDEOH� FKDLU�ZLWKRXW� D
EDFN�DSSHDUV�LQ�D�SLFWRULDO�VRXUFH��7KH�&LUFXPFLVLRQ�RI
-HVXV�� ������ 6Y�� 3ULPRÊ� QDG� .DPQLNRP�� �)LJ�� ���� LQ
ZKLFK� WKH� ERWWRP� SDUW� RI� WKH� FKDLU�� FRQVLVWLQJ� RI� IRXU
FURVVHG�VWDNHV�LV�FOHDUO\�YLVLEOH��DV�ZHOO�D�VHDW�IXUQLVKHG
ZLWK�FORWK�RU�OHDWKHU�

$QRWKHU� IRUP�RI� IROGDEOH�FKDLU� LV� WKDW�PDGH�RI�EHQW
DQG�FURVVHG�OHJV���DQ�;��IUDPH�FKDLU��7KLV�LV�D�FRPIRUW�
DEOH� FKDLU�� FDOOHG� 6DYRQDUROD�� 7KH� ILUVW� DUH� NQRZQ� WR
KDYH�H[LVWHG�LQ�IURP�WKH�PLG���WK�FHQWXU\�UHDFKLQJ�WKHLU

SHDN�LQ�WKH�5HQDLVVDQFH�LQ�,WDO\��7ZR�LOOXVWUDWLRQV�RI�WKLV
FKDLU� KDYH� EHHQ� UHFRUGHG� LQ� 6ORYHQLD�� WKH� IRUPHU� �7KH
$GRUDWLRQ� RI� WKH� 0DJL�� ������ 6Y�� 3ULPRÊ� QDG� .DP�
QLNRP�� �)LJ�� ��� VXJJHVWV� D� 6DYRQDUROD� FKDLU� EHFDXVH� LW
SDUWLDOO\�VKRZV� WKH� IRUP�RI�D�FKDLU�ZLWK�D� W\SLFDOO\�XS�
ZDUG�FXUYHG�VHFWLRQ�ZLWK�DQ�DUP�UHVW�WRSSHG�LQ�D�FDUYHG
FRQLFDO�H[WHQVLRQ��7KH�FKDLU
V� OHJV� DUH� FXUYHG�DQG�HQG
LQ�DQLPDO�SDZV�

)LJ�����7KH�&LUFXPFLVLRQ�RI�-HVXV��������6Y��3ULPRË�QDG
.DPQLNRP��GHWDLO��
6O�� ��� .ULVWXVRYR� REUH]RYDQMH�� ������ 6Y�� 3ULPRË� QDG
.DPQLNRP��GHWDMO��

)LJ�����7KH�$GRUDWLRQ�RI�WKH�0DJL��������6Y��3ULPRË�QDG
.DPQLNRP��GHWDLO��
6O�����3RNORQ�VYHWLK�WUHK�NUDOMHY��������6Y��3ULPRË�QDG
.DPQLNRP��GHWDMO��
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)LJ�����7KH�$GRUDWLRQ�RI�WKH�0DJL��������+UDVWRYOMH��GH�
WDLO��
6O�����3RNORQ� VYHWLK� WUHK�NUDOMHY��������+UDVWRYOMH� �GH�
WDMO��

7KH� ODWWHU� �7KH� $GRUDWLRQ� RI� WKH� 0DJL�� DIWHU� �����
9LQH�SUL�=DJRUMX��VKRZV�D�6DYRQDUROD�FKDLU�ZLWK�FXUYHG
DQG�FURVVHG� OHJV��ZKLOH� WKH�EDFN� LV�FOHDUO\� LGHQWLILDEOH�
7KH�EHQW�VODWV�EHFRPH�GHQVHU�DW� WKH�ERWWRP��WKH\�FURVV
DW� WKH� VHDW� WR� FXUYH� XSZDUG� DJDLQ� DQG� IRUP� WKH� DUP
UHVWV��7KHVH�LOOXVWUDWLRQV�PDNH�LW�FOHDU�WKDW�WKH�QHZ�W\SH
RI�FKDLU�DSSHDUHG�TXLWH�VRRQ�LQ�RXU�SLFWRULDO�VRXUFHV�

7KRXJK� ZLFNHUZRUN� IXUQLWXUH�� PDGH� RI� VWDNHV� DQG
URGV��ZDV�FRPPRQ�LQ� WKH�0LGGOH�$JHV��ZH�KDYH� IRXQG
RQO\�RQH�LOOXVWUDWLRQ�RI�D�ZLFNHU�FKDLU� �&KULVW�EHIRUH�3L�
ODWH�� ����������� 6HOR� Y� 3UHNPXUMX��� 7KH� FKDLU¤V� OHJV
VKRZ�D�UDQJH�RI�VHPLFLUFXODU�FXW�RXWV��LWV�EDFN�DQG�DUP
UHVWV� DUH� VHPLFLUFXODU�� WRR��7KH� VLGH�ZKLFK� LV� YLVLEOH� LQ
WKH�SDLQWLQJ�LV�LQWHUODFHG�

7KURQHV�DUH�OX[XULRXV�FKDLUV��GHVLJQHG�LQ�WKH�*RWKLF
VSLULW��ZKLFK�LQ�DFFRUGDQFH�ZLWK�WKH�LFRQRJUDSKLF�PRWLIV
DSSHDU� LQ� SDUWLFXODU� VFHQHV�� 6XFK� FKDLUV� ZHUH� XVHG� LQ
FKXUFKHV� WR� VHDW� FKXUFK� GLJQLWDULHV�� DQG� LQ� WKH� JUHDW
KDOOV� E\� WKH� ORUG� RI� WKH� FDVWOH� DQG� KLV� HPLQHQW� JXHVWV�
&XVKLRQV�FRYHUHG�LQ�WDSHVWU\�RU�HPEURLGHUHG�FORWK�ZHUH
RIWHQ�DGGHG��%XáLß�������������7KH�FKDLUV�KDG�EDFN�DQG
DUP� UHVWV� DQG� RIWHQ� DOVR� D� FDQRS\� �7KH� -RXUQH\� DQG
$GRUDWLRQ� RI� WKH� 0DJL�� ILUVW� WKLUG� ��WK� FHQWXU\�� 6HOR� Y
3UHNPXUMX���0DVWHU�-DQH]�IURP�.DVWDY�QR�GRXEW�XVHG�WKH

VDPH�SULQW�ZKHQ�SDLQWLQJ�WZLFH�WKH�VDPH�OX[XULRXV�FKDLU
�7KH� $GRUDWLRQ� RI� WKH� 0DJL�� ������ +UDVWRYOMH� �)LJ�� ���
7KH� $GRUDWLRQ� RI� WKH� 0DJL�� DU�� ������ *UDGLÈßH��� RI
ZKLFK�WKH�OHIW�VLGH�LV�FOHDUO\�YLVLEOH��7KH�VLGHV�DUH�ILOOHG
RXW�ZLWK�D�ULFK��WKUHH�GLPHQVLRQDO�IROLDWH�RUQDPHQW�ZLWK
DFDQWKXV�OHDYHV��7KH�FUHVWLQJ�FRQVLVWV�RI�VFUROOZRUN�DQG
LV�GHFRUDWHG�ZLWK�D�IROLDWH�RUQDPHQW�HQGLQJ�LQ�D�FURFNHW�

%\� WKH� 0LGGOH� $JHV� WDEOHV� KDG� QRW� \HW� DFTXLUHG� D
SHUPDQHQW� SODFH� LQ� WKH� OLYLQJ� TXDUWHUV�� 7KH\� ZHUH
PRYHG�DERXW�DQG�UHDVVHPEOHG�ZKHQ�QHHGHG��7KUHH�DQ�
FLHQW� WDEOHV� KDYH� VXUYLYHG� LQ� 6ORYHQH� PXVHXPV� �1D�
WLRQDO� 0XVHXP� RI� 6ORYHQLD�� .RSHU� 5HJLRQDO� 0XVHXP�
3WXM� 5HJLRQDO�0XVHXP�� �*RWLND� Y� 6ORYHQLML�� ������ FDW�
QR������������7KH�SDLQWLQJV�LQGLFDWH�WKDW�ERWK�VLPSOH�DQG
PRUH�GHPDQGLQJ�H[HFXWLRQV�RI�WDEOHV�H[LVWHG�

6LPSOH�WDEOHV�KDG�D�ERDUG�DW�WDEOH�KHLJKW�DQG�VWDNH�
VKDSHG�OHJV��GULYHQ�LQWR�KROHV�LQ�WKH�WDEOH¤V�FRUQHUV��7KH
OHJV�DUH�XVXDOO\�DQJOHG��+RO\�6XQGD\���$�EXWFKHU�FKRS�
SLQJ�D�OHJ��DU�������������&UQJURE�� �)LJ�����ZLWK�DGGHG
VWUHWFKHUV� �-HVXV�GULYHV� WKH�0HUFKDQWV� IURP� WKH�7HPSOH�
EHWZHHQ������DQG�������6ORYHQM�*UDGHF��

$� W\SLFDO� H[DPSOH� RI� D� ODWH� PHGLHYDO� WDEOH� LV� GH�
SLFWHG� LQ�+RO\� 6XQGD\� �$� WDLORU� VHZLQJ� DW� D� WDEOH�� DU�
����������� &UQJURE��� LQ� ZKLFK� WKH� OHJ� KDV� WKH� VDPH
ZLGWK�DV�WKH�WDEOH�WRS��7KH�ERWWRP�LV�FDUYHG�LQWR�VFUROO�
ZRUN��ZKLOH�WKH�WRS�SDUW�LV�FDUYHG�LQWR�DQ�DUFK�DQG�HQGV
LQ�D�KXPS��7KH�WKLQQHVW�SDUW�RI�HDFK�OHJ�KDV�D�KROH� IRU
LQVHUWLQJ�WKH�VWUHWFKHU�

$Q� H[DPSOH� RI� D� GUDZHU� WDEOH� �� WKHVH� KDG� RQH� RU
PRUH�GUDZHUV�XQGHU�WKH�WDEOH�WRS�ZKLFK�FRXOG�EH�OLIWHG
��LV�LOOXVWUDWHG�E\�WKH�UHSUHVHQWDWLRQ�RI�D�WDEOH��3UHVHQWD�
WLRQ�RI� WKH�9LUJLQ� LQ� WKH�7HPSOH��������6Y��3ULPRÊ�QDG
.DPQLNRP���)LJ�����ZKLFK�KDV�DQ�XSULJKW�ERDUG�LQVHUWHG
XQGHU�WKH�WDEOH�WRS��SHUKDSV�LQGLFDWLQJ�D�GUDZHU�

)LJ�� ��� +RO\� 6XQGD\�$� %XWFKHU� &KRSSLQJ� D� /HJ�� DU�
�����������&UQJURE��GHWDLO��
6O�����6YHWD�1HGHOMD�0HVDU�VHND�VWHJQR��RN������������
&UQJURE��GHWDMO��
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)LJ�����3UHVHQWDWLRQ�RI�WKH�9LUJLQ� LQ�WKH�7HPSOH�������
6Y��3ULPRË�QDG�.DPQLNRP��GHWDLO��
6O�� ��� 0DULMLQD� SRW� Y� WHPSHOM�� ������ 6Y�� 3ULPRË� QDG
.DPQLNRP��GHWDMO��

1R� FUDGOHV� KDYH� EHHQ� SUHVHUYHG�� EXW� WZR� W\SHV� RI
FUDGOHV�DUH�GHSLFWHG��,Q�WZR�LOOXVWUDWLRQV��7KH�+RO\�.LQ�
VKLS�� ����������� 6HQLßQR� SUL� *ROQLNX�� 0DU\¢V� %LUWK�
9DU�� ����������� WKH� SDLQWHG� FHLOLQJ� LQ� %UHJ� SUL� 3UHG�
GYRUX�� WKH� FUDGOHV� DUH� VXSSRUWHG� E\� &�VKDSHG� URFNLQJ
OHJV�� WKHLU� HQGV� DUH� VHJPHQWHG�� DQG� KDYH� RSHQLQJV� IRU
WKH�KDQGOHV��$QRWKHU� FUDGOH� LV� VKRZQ� LQ�7KH�'DQFH�RI
'HDWK��������+UDVWRYOMH���)LJ�����DQG�KDV�WKH�IRUP�RI�DQ
HORQJDWHG� ER[�� IL[HG� WR� WKH� URFNHUV� ZLWK� SURMHFWLQJ
VFUROOV�RQ�DOO�IRXU�FRUQHUV��0DNDURYLá�������������

6LQFH� QR� EHGV� DUH� H[WDQW�� SLFWRULDO� VRXUFHV� DUH� WKH
RQO\�ZD\�WR�GRFXPHQW�WKHLU�GLIIHUHQW�IRUPV�DQG�VKRZLQJ
PDWV��EHGVWHDGV��EHGV�ZLWK�OHJV�DQG�KHDGERDUGV��FDQRS\
EHGV��GUDZHU�EHGV��DQG�EHGV�ZLWK�D�FKHVW�EHQFK�

)LJ�����7KH�'DQFH�RI�'HDWK��������+UDVWRYOMH��GHWDLO��
6O�����0UWYDÉNL�SOHV��������+UDVWRYOMH��GHWDMO��

)LJ������7KH�'HDWK�RI�6W��0DUWLQ��������0DUWMDQFL� �GH�
WDLO��
6O������6PUW�VY��0DUWLQD��������0DUWMDQFL��GHWDMO��

2Q� KLV� MRXUQH\� WKURXJK� 6W\ULD�� &DULQWKLD� DQG
&DUQLROD�3DROR�6DQWRQLQR�QRWLFHG�WKDW�SHRSOH�VHHPHG�WR
KDYH� JHHVH� HYHU\ZKHUH�� DQG� HYHQ� WKH� ORZHVW� FURIWHUV
KDG�GRZQ�ILOOHG�GXYHWV��9DOH�������������

$Q�RUGLQDU\�ZRRGHQ�EHG�RU�EHGVWHDG�XVXDOO\�ZDV�D
VKDOORZ�ER[�ZLWK�IRXU�OHJV�RU�D�EDVH��%HGV�ZLWK�VWUDLJKW
IRRW�DQG�KHDG�ERDUGV�HQG�LQ�VOHQGHU�SRVWV�DW�ERWK�HQGV�
7KHVH�DUH�WDOOHU�WKDQ�WKH�FHQWUDO�SDUW�RI�WKH�ERDUGV�DQG�DW
WKH� WRS� WKH\� WXUQ� LQWR�YROXWHV� WXUQHG� LQVLGH� �7KH�'HDWK
RI�6W��0DUWLQ��������0DUWMDQFL���)LJ�������RU�H[WHQG�MXVW�D
OLWWOH� DERYH� WKH� ERDUG� LQ� YROXWHV� WXUQHG� LQVLGH� �6W�
1LFKRODV� SURYLGHV� GRZULHV� IRU� WKUHH� SRRU� EULGHV�� DU�
�����������%UHJ�SUL�3UHGGYRUX��

)LJ������7KH�$QQXQFLDWLRQ��DU��������6YLQR�SUL�.REDULGX
�GHWDLO��
6O�� ����2]QDQMHQMH�� RN�� ������ 6YLQR� SUL� .REDULGX� �GH�
WDMO��
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)LJ������0DU\
V�%LUWK��������6Y��3ULPRË�QDG�.DPQLNRP
�GHWDLO��
6O�� ���� 0DULMLQR� URMVWYR�� ������ 6Y�� 3ULPRË� QDG� .DP�
QLNRP��GHWDMO��

2Q� SHUKDSV� WKH� ROGHVW� UHSUHVHQWDWLRQ� RI� D� FDQRS\
EHG� �0DU\
V� 'HDWK�� ODWH� ��WK� FHQWXU\�� 7LQVND� JRUD�� WKH
EDFN�RI�WKH�FDQRS\�LV�SODFHG�DW�WKH�KHDGERDUG�DQG�LW�LV
SHUIRUDWHG� E\� WZR� *RWKLF� WZR�OLJKWV� ZLWK� WUDFHU\�� 7KH
IURQW�DQG�VLGHV�RI�WKH�FDQRS\�DUH�GHFRUDWHG�ZLWK�VKDOORZ
FDUYLQJ�DQG�FXW�RXW� WR� IRUP�DUFKHV�� WKH�FDQRS\
V� WRS� LV
RUQDPHQWHG�ZLWK� D� URZ�RI� SHUIRUDWHG�� WULDQJXODU� H[WHQ�
VLRQV�LPLWDWLQJ�SLQQDFOHV�

)LJ������&UXFLIL[LRQ�DQG� WKH�'RQRU
V� )DPLO\�� DU�������
������3WXM��GHWDLO��
6O������.ULËDQMH�]�GRQDWRUMHYR�GUXËLQR��RN������������
3WXM��GHWDMO��

7KH�RQO\�UHFRUGHG�ER[�EHG� LQ�D� IUHVFR� �7KH�$QQXQ�
FLDWLRQ��DU��������6YLQR�SUL�.REDULGX���)LJ������VWDQGV�LQ
WKH�FRUQHU�RI� WKH�GHSLFWHG� URRP�� ,WV� WDOO� VLGHV� UHDFK�DO�
PRVW�WR�WKH�FHLOLQJ��DQG�D�IODW�FDQRS\�RYHUKDQJV�WKH�HQ�
WLUH�EHG��%HVLGH�WKH�EHG�WKHUH�LV�D�FKHVW�EHQFK��XVHG�WR
PRXQW� WKH�EHG�� ,W�PD\��RI�FRXUVH��DOVR�KDYH�EHHQ�XVHG
WR�VWRUH�YDULRXV�REMHFWV��0DU\
V�'HDWK��PLG���WK�FHQWXU\�
9X]HQLFD��� 7KH� EHQFK� PD\� EH� HQWLUHO\� GHVLJQHG� DV� D
FKHVW��0DU\
V�'HDWK��������0XOMDYD��RU�LWV�VLGHV�PD\�EH
VOLJKWO\� KLJKHU� WKDQ� WKH� ORQJLWXGLQDO� SDUW� RI� WKH� EHQFK�
DQG� WKH� XSSHU� SDUWV�PD\�EH� FXW� WR� IRUP� DQ�XQGXODWLQJ
SDWWHUQ��ZKLOH�WKH�ERWWRP�SDUW�RI�RQH�VLGH�UHYHDOV�D�FXW�
RXW� LQ� WKH� IRUP�RI� D�*RWKLF� WUHIRLO� �0DU\
V� %LUWK�� �����
6Y��3ULPRÊ�QDG�.DPQLNRP���)LJ�����

7KURXJKRXW� WKH�0LGGOH� $JHV� FKHVWV� SUHVHUYHG� WKHLU
FHQWXULHV�ROG� IXQFWLRQ� DV� WKH� PDLQ� VWRULQJ� IXUQLWXUH�
7KH\� VWRRG� LQ� FRUULGRUV� DQG� HQWUDQFHV�� DW� WKH� IRRW� RI
EHGV�LQ�EHGURRPV��DQG�LQ�GLQLQJ�URRPV�WKHLU�XVXDO�SODFH
ZDV�DW�WKH�ZDOO��DPRQJ�ZRRGHQ�EHQFKHV��4XLWH�D�QXP�
EHU� RI� FKHVWV� VXUYLYHG� LQ� RXU�PXVHXP� FROOHFWLRQV� �1D�
WLRQDO�0XVHXP�RI�6ORYHQLD��0DULERU�5HJLRQDO�0XVHXP�
.RSHU� 5HJLRQDO� 0XVHXP�� �%XáLß�� ������ FDW�� QR�� �����
2QO\�IRXU�KDYH�EHHQ�UHFRUGHG� LQ�SLFWRULDO�VRXUFHV� �7KH
$QQXQFLDWLRQ��������3LUDQ��&UXFLIL[LRQ�DQG� WKH�GRQRU
V
IDPLO\�� DU�� ����������� 3WXM� �)LJ�� ����� +RO\� 6XQGD\� �
'UHVVLQJ� XS�� DU�� ����������� &UQJURE�� 0DU\� LQ� WKH
WHPSOH��������6Y��3ULPRÊ�QDG�.DPQLNRP��

7KH� FKHVW� LQ� WKH� 3WXM� SDLQWLQJ� �)LJ�� ���� VXPPDULVHV
WKH� JHQXLQH�*RWKLF� FKDUDFWHULVWLFV�� ,W� VWDQGV� RQ� D� EDVH
ZKRVH�ERWWRP�LV�FXW�RXW�LQ�RQH�SODFH�DW�WKH�VLGH�DQG�LQ
WKUHH�SODFHV�LQ�IURQW��DQG�WKH�ER[�OLNH�SDUW�RI�WKH�FKHVW�LV
GHFRUDWHG�ZLWK�RUQDPHQWDO�PRXOGLQJ�

7R� GDWH� RQO\� RQH� LOOXVWUDWLRQ� RI� D� FXSERDUG� ZLWK
VKHOYHV� LV� NQRZQ� �0DU\
V�'HDWK��PLG���WK� FHQWXU\��9X�
]HQLFD���,W�KDV�EHHQ�SODFHG�EHKLQG�WKH�KHDGERDUG�RI�EHG
UHYHDOLQJ� WZR� VKHOYHV� DQG� REMHFWV� DUUDQJHG� RQ� WKHP�
7KH�WRS�SDUW�FRQVLVW�RI�D�VDZ�WRRWKHG�ODWK�

9$/8$%/(�2%-(&76

9DOXDEOH�REMHFWV�LQ�WKH�IRUP�RI�GLIIHUHQW�YHVVHOV�ZHUH
D�W\SLFDO�VWDWXV�V\PERO�LQ�WKH�0LGGOH�$JHV�DQG�WKH�PDWH�
ULDOV� WKH\�ZHUH�PDGH�RI�ZHUH�FRVWO\� LQ� WKHUH�RZQ�ULJKW�
JROG��VLOYHU��DQG�SUHFLRXV�VWRQHV��7KH�RQO\�HYLGHQFH�ZH
KDYH�RI� WKHVH�YHVVHOV�RI�GLIIHUHQW� IRUPV�FRPHV� IURP� WKH
SLFWRULDO�VRXUFHV��7KH�PRVW�IUHTXHQW�DUH�VFHQHV�IURP�7KH
-RXUQH\�DQG�$GRUDWLRQ�RI�WKH�0DJL�ZKLFK�UHYHDO�YHVVHOV
RI�YDULRXV�IRUPV��D�FXS��7KH�-RXUQH\�RI�WKH�0DJL�������
������ 6UHGQMD� YDV� SUL� ÇHQßXUMX�� �)LJ�� ����� D� YHVVHO
VKDSHG� OLNH� D� KRUQ�� MHZHOOHU\� FDVHV� �7KH� -RXUQH\� DQG
$GRUDWLRQ� RI� WKH�0DJL�� ������0DßH� QDG� 3UHGGYRURP��
DQG�D�FXS�GHFRUDWHG�ZLWK�SUHFLRXV�VWRQHV� �7KH� -RXUQH\
RI�WKH�0DJL��������6Y��3ULPRÊ�QDG�.DPQLNRP���)LJ������
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)LJ�� ���� 7KH� -RXUQD\� RI� WKH�0DJL�� ����������� 6UHGQMD
YDV�SUL�ÈHQàXUMX��GHWDLO��
6O�� ���� 3RKRG� VYHWLK� WUHK� NUDOMHY�� ����������� 6UHGQMD
YDV�SUL�ÈHQàXUMX��GHWDMO��

)LJ������7KH�-RXUQH\�RI�WKH�0DJL��������6Y��3ULPRË�QDG
.DPQLNRP��GHWDLO��
6O������3RKRG�VYHWLK�WUHK�NUDOMHY��������6Y��3ULPRË�QDG
.DPQLNRP��GHWDMO��

/,*+76

/LJKWV� KDYH� IRXQG� WKHLU� ZD\� WR� FROOHFWLRQV� LQ� WKH
IRUP�RI�RLO�ODPSV��*RWLND�Y�6ORYHQLML��������FDW��QR�������
����FDW��QR������������FDW��QR���������������FDW��QR����������
FDW��QR�����������DQG�FDQGOHVWLFNV��(VSHFLDOO\� LQWHUHVWLQJ
DPRQJ� WKHP� LV� D� WZR�DUP� FDQGOHVWLFN� LQ� WKH� IRUP� RI
EHDUGHG�PDQ�LQ�D�WXQLF�ZLWK�ZLGH�VOHHYHV�DQG�D�WULFRUQ

RQ�KLV�KHDG��ZKRVH�KDQGV�DUH�VSUHDG�RXW�KROGLQJ�D�SODWH
ZLWK�PRXOGHG�HGJHV�DQG�WKH�QR]]OH��*RWKLF�LQ�6ORYHQLD
��7KH�:RUOG�RI�2EMHFWV��FDW��QR������������2QO\�RQH� LO�
OXVWUDWLRQ� RI� D� WZR�DUP� FDQGOHVWLFN� KDV� EHHQ� IRXQG� LQ
WKH�IUHVFRHV��6WLOO�OLIH�ZLWK�FDQGOHVWLFN��DU��������%URG�Y
%RKLQMX���)LJ������

)LJ������6WLOO�OLIH�ZLWK�FDQGOHVWLFN��DU��������%URG�Y�%R�
KLQMX��GHWDLO��
6O������7LKRËLWMH�V�VYHàQLNRP��RN��������%URG�Y�%RKLQMX
�GDWDMO��

*ODVV� ODPSV� ZHUH� W\SLFDO� RI� WKH� 0LGGOH� $JHV�� EXW
XQIRUWXQDWHO\�QRQH�KDYH�EHHQ�SUHVHUYHG��,Q�WKH�IUHVFRHV
ZH�ILQG�WKHP�LQ�WKH�KDQGV�RI�ZLVH�DQG�XQZLVH�YLUJLQV�LQ
WZR�SDLQWLQJV��7KH�ZLVH�DQG�XQZLVH�YLUJLQV������������
*RURSHß�QDG�,KDQRP��)LJ������7KH�ZLVH�DQG�XQZLVH�YLU�
JLQV��������3ROLFH��� ,Q� WKH� ILUVW�SDLQWLQJ� WKH� IRUP�RI� WKH
ODPS� LV� IDLUO\� FOHDU�� D� IXQQHO�VKDSHG�ERWWRP� WR� KROG� LQ
RQH¤V�KDQG�DQG�D�FXS�VKDSHG�WRS��,Q�WKH�SLFWRULDO�VRXUFH
ZH�FDQ�HYHQ�VHH�WKDW�WKH�FXS�VKDSHG�SDUWV�RI�WKH�ODPSV
KDYH�YHUWLFDO�ULEV�RQ�WKH�ERG\�

6DQWRQLQR�UHSRUWV�RQ�JODVV�ODPSV�ZKHQ�KH�GHVFULEHV
DQ� HYHQW� LQ� 9LOODFK�� �,W� KDSSHQHG� WKDW� WKH�+RO\� 6DFUD�
PHQW�� WKH� (XFKDULVW��ZDV� WDNHQ� WR� D� VLFN� FLWL]HQ���� )RXU
ODGV�GUHVVHG�LQ�UHG�DQG�ZLWK�UHG�FDSV�RQ�WKHLU�KHDGV�FDU�
ULHG�IRXU� OLW�JODVV� ODPSV� LQ� WKHLU�KDQGV�� IL[HG� WR�SDLQWHG
KROGHUV� RU� VWLFNV�� DQG� WKH\� PDUFKHG� XS� IURQW� VLQJLQJ
VRQJV�RI�SUDLVH����9DOH�������������/DQWHUQV��WRR��DUH�GH�
SLFWHG�TXLWH�RIWHQ�LQ�WKH�IUHVFRHV�
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)LJ�� ���� 7KH� :LVH� DQG� 8QZLVH� 9LUJLQV�� ����������
*RURSHà�QDG�,KDQRP��GHWDLO��
6O������3DPHWQH�LQ�QHVSDPHWQH�GHYLFH�������������*R�
URSHà�QDG�,KDQRP��GHWDMO��

7$%/(:$5(

$� VSHFLDO� JURXS� RI� REMHFWV� FRQVLVWV� RI� WDEOHZDUH�
2QO\� IUDJPHQWV� RI� ERWWOHV� DUH� WR� EH� IRXQG� LQ� PXVHXP
FROOHFWLRQV�� WKH� ERG\� RI� D� ERWWOH�� SLQFKHG� XQGHU� WKH
QHFN��ZLWK�D�ZLGH�IRRW��ÉWXODU��������FDW��QR�������D�IUDJ�
PHQW� RI� D� SLQFKHG� ERWWOH�ZLWK� DQ� DSSOLHG� RUQDPHQW� LQ
WKH� IURP� RI� D� WKLFN� LQWHUWZLQHG� WKUHDG� �*RWLND� Y� 6OR�
YHQLML��������FDW��QR�������������WKH�QHFN�RI�D�ERWWOH�ZLWK
DQ� DSSOLHG� EOXH� WKUHDG� �*RWLND� Y� 6ORYHQLML�� ������ FDW�
QR��������������DQG�D�IUDJPHQW�RI�D�SLQFKHG�ERWWOH�ZLWK�D
GHHSO\�NLFNHG�EDVH��.RV��ËYDQXW��������FDW��QR������

����7KH�/DVW�6XSSHU��DU��������9LWDQMH��GHWDLO��
6O������=DGQMD�YHàHUMD��RN��������9LWDQMH��GHWDMO��

%RWWOHV� W\SLFDO� RI� WKH� /DWH� 0LGGOH� $JHV� ZHUH� SHDU�
VKDSHG�RU� VSKHULFDO�ZLWK� ORQJ�QDUURZ�QHFNV��7KHUH�DUH
ERWK�W\SHV�RI�ERWWOH�RQ�WKH�ZDOO�SDLQWLQJV��VSKHULFDO�RQHV
ZLWK� D� ORQJ�� QDUURZ� QHFN� �7KH� /DVW� 6XSSHU�� DU�� �����
������&UQJURE���7KH�/DVW�6XSSHU��DU��������9LWDQMH���)LJ�
�����DQG��LQ�RQH�IUHVFR��D�ERWWOH�ZLWK�D�KLJK�NLFNHG�EDVH
�6WLOO�OLIH�ZLWK�ERWWOH��������+UDVWRYOMH���)LJ������

$QRWKHU�W\SH�RI�ERWWOH�ZHUH�WKH�RQHV�ZLWK�URXQG�DQG
SHDU�VKDSHG�ERGLHV�DQG�ZLGH��VOLJKWO\�VKRUWHU�QHFNV�DQG
HYHUWHG�ULPV��7KH�/DVW�6XSSHU��DU�������������.RVHß��

-DUV�DQG�MXJV�DUH�ERWK�IRXQG�LQ�WKH�SDLQWLQJV�DQG� LQ
PXVHXP�FROOHFWLRQV��([FDYDWHG�FHUDPLF�YHVVHOV�DUH�SDU�
WLFXODUO\� ZHOO� UHSUHVHQWHG� LQ� PXVHXPV� FROOHFWLRQV�� EXW
XQIRUWXQDWHO\� WKH\� KDYH� QRW� EHHQ� HYDOXDWHG� \HW�� ,Q� WKH
SLFWRULDO� VRXUFHV� MDUV� ZLWK� D� URXQG� ERG\� SUHYDLO�� WKHLU
EDVH� LV� XVXDOO\� ZLGHU� DW� WKH� ERWWRP�� WKH\� KDYH� URXQG
HYHUWHG� ULPV� DQG� KDQGOHV� �$GDP� DQG� (YH� ZRUNLQJ�
������+UDVWRYOMH��

)LJ������6WLOO�OLIH�ZLWK�%RWWOH��������+UDVWRYOMH��GHWDLO��
6O������7LKRËLWMH�V�VWHNOHQLFR��������+UDVWRYOMH��GHWDMO��

)LJ������7KH�$QQXQFLDWLRQ��������.DPQL�YUK��GHWDLO��
6O������2]QDQMHQMH��������.DPQL�YUK��GHWDMO��
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)LJ������6WLOO�OLIH�ZLWK�-DU��������+UDVWRYOMH��GHWDLO��
6O������7LKRËLWMH�]�YUàHP��������+UDVWRYOMH��GHWDMO��

,Q�RQH�LQVWDQFH��7KH�$QQXQFLDWLRQ��������.DPQL�YUK�
�)LJ������D�MDU�LV�XVHG�DV�D�YDVH���WKH�IORZHUV�SDLQWHG�LQ�LW
LQGLFDWH�WKLV�IXQFWLRQ��7KH�YHVVHO�KDV�D�ZLGHQHG�EDVH��D
JOREXODU�ERG\�� D� ULQJ�DURXQG� WKH�QHFN�� WKH� ULP�ZLGHQV
VOLJKWO\�DW�WKH�WRS��DQG�WKH�KDQGOHV�H[WHQG�WR�WKH�PLGGOH
RI�WKH�ERG\�ZKHUH�WKH\�EHQG�RXWZDUGV�

0HQWLRQ�PXVW�DOVR�EH�PDGH�RI�D�MDU��6WLOO�OLIH�ZLWK�MDU�
������ +UDVWRYOMH�� �)LJ�� ����� ZKLFK� E\� LWV� IRUP� DQG� WKH
VW\OH�RI� LWV�SDLQWHG�JOREXODU�VHFWLRQ�EHORQJV� WR� WKH� W\SL�
FDO� ,WDOLDQ�PDMROLFD� MDUV�� ,W� LV� SDUWLFXODU� EHFDXVH� RI� WKH
SDLQWHG� RYDO� VKLHOG� RQ� WKH� ERG\¤V� IURQW� ZKLFK� LV� ERU�
GHUHG�E\� WZR�SDUDOOHO� OLQHV� DQG�EHFDXVH�RI� WKH� VW\OLVHG
RUQDPHQW�RQ�LW�

2Q�KLV� MRXUQH\V� 6DQWRQLQR�ZDV�RIWHQ� RIIHUHG� GULQNV
LQ�MDUV��$W�5RVHJJ�&DVWOH�WKH�FDVWHOODQ�$QGUHDV���KLPVHOI
WRRN�D�ELJ� MDU�DQG� OHW�DOO� WKH�PHPEHUV�RI�RXU� WUDYHOOLQJ
FRPSDQ\�GULQN�IURP�LW���9DOH��������������2Q��0RXQW�RI
WKH� 0HUF\�� �3WXMVND� JRUD�� 6DQWRQLQR� KDG� WR� VLW� EHVLGH
2PHOLD��WKH�ODG\�RI�WKH�KRXVH���ZKR�RIIHUHG�KLP�WR�GULQN
IURP� WKH� MDU� VKH� DQG� KHU� JRRG� KXVEDQG� XVXDOO\� GUDQN
IURP���9DOH��������������7KHVH�UHIHUHQFHV�FRQILUP�WKDW�LW
ZDV�XVXDO�IRU�VHYHUDO�SHRSOH�DW�D�WDEOH�WR�GULQN�IURP�WKH
VDPH�MDU��,Q�&HOMH�WKH�PLJKW\�PDVWHU�ORUG�VHQW�6DQWRQLQR�
ZKR�GLG�QRW� WDNH�KLV� VXSSHU�ZLWK� WKH�RWKHUV�� �D� ELJ� WLQ
MDU��IXOO�RI�H[FHOOHQW�0DOYDVLD�ZLQH��WR�GULQN�LQ�KLV�KRQ�
RXU���9DOH�������������

*ODVVHV� DUH�DOVR�YHVVHOV�XVHG� IRU�GULQNLQJ�DV�SDUW�RI
WDEOHZDUH�DQG�VHYHUDO�KDYH�EHHQ�SUHVHUYHG� LQ�PXVHXP
FROOHFWLRQV��2QH�RI� WKHP� LV� D� JODVV�PDGH�RI� FOHDU� OLJKW
JUHHQ�JODVV��EORZQ�LQWR�D�ULEEHG�PRXOG��D�WKUHDG�LV�DS�
SOLHG�XQGHU� WKH� ULP��DQG� WKH�EDVH� LQ� VWUHQJWKHQHG�ZLWK
DSSOLHG�JODVV�SURWXEHUDQFHV�ZLWK�RSHQLQJV��ÉWXODU�������
FDW�� QR�� �����$� VSHFLPHQ�RI� D� SUXQW� JODVV� KDV� D� WUDLOHG
WKUHDG�EHORZ� WKH�ZLGHQHG� IXQQHO�VKDSHG� ULP�� D� IODPH�
OLNH� JODVV� SURWXEHUDQFH� ZDV� DSSOLHG� WR� WKH� EDVH� DQG
SURWUXGLQJ� SUXQWV� ZHUH� DSSOLHG� WR� WKH� ERG\� �.RV�

ËYDQXW��������FDW��QR�������$�VPDOO�WXPEOHU�ZLWK�D�ZDUW\
SDWWHUQ� RQ� WKH� ERG\� ZDV� EORZQ� LQWR� D� PRXOG� ZLWK� D
SDWWHUQ� RI� ZDUW�OLNH� SURWUXVLRQV�� 7KH� ZDUW\� SDWWHUQ� LV
VHHQ�LQ�WKH�ORZHU�VHFWLRQ�RI�WKH�ERG\��DQG�LV�EDUHO\�DS�
SDUHQW� LQ� WKH�QDUURZ�EDQG�EHORZ� WKH� ULP� �.RV��ËYDQXW�
������FDW��QR�������$�VWDON�EHDNHU�LV�JUHHQ�EOXH�DQG�KDV
D� WUDLOHG� WKUHDG�EHORZ� WKH�ZLGHQHG� IXQQHO�VKDSHG� ULP�
LWV�EDVH�LV�VDZ�WRRWKHG��7KH�ERG\�KDV�VL[�YHUWLFDO�URZV�RI
DSSOLHG�GURSV�RU�SUXQWV�ZKLFK�PDNH� LW� UHVHPEOH�D�FDE�
EDJH�VWDON��.RV��ËYDQXW��FDW��QR������

6HYHUDO�W\SLFDO�IRUPV�RI�PHGLHYDO�JODVVHV�FDQ�EH�GH�
WHFWHG�RQ�ZDOO�SDLQWLQJV�

)RRWOHVV� JODVVHV� ZHUH� XVHG� IRU� PDQ\� FHQWXULHV�� $V
WKH\� KDG� QR� EDVH�� SHRSOH� KDG� WR� KROG� WKHP� LQ� WKHLU
KDQGV�DQG�RQ�HPSW\LQJ�WKHP��SXW�WKHP�XSVLGH�GRZQ�RQ
WKH�WDEOH��,Q�WKH�SLFWRULDO�VRXUFHV�D�QXPEHU�RI�JODVVHV�LV
ODLG�RU�VHW�XSVLGH�GRZQ�RQ�D�WDEOH��,W�LV�REYLRXV�IURP�WKH
LOOXVWUDWLRQV�WKDW�WKH�ERWWRPV�RI�WKHVH�JODVVHV�ZHUH�FRQL�
FDO� �7KH�/DVW�6XSSHU��EHWZHHQ������DQG�������6ORYHQM
*UDGHF��RU�URXQG��7KH�/DVW�6XSSHU��DU��������9LWDQMH��

6KRUW�DQG�ZLGH�JODVVHV�ZLWK�D�PRUH�RU�OHVV�ZLGHQHG
ULP�� FDOOHG�PDLJHOHLQ�� ZHUH� W\SLFDO� SURGXFWV� RI� IRUHVW
JODVVZRUNV��7KH\�ZHUH�GHFRUDWHG�ZLWK�PROWHQ�EOREV�DQG
RUQDPHQWDO� ULEV� RU� KDG� SURQRXQFHG� SURWXEHUDQFHV� RQ
WKH� ERG\�� 6XFK� D� ERZO�VKDSHG� JODVV� ZLWK� LQGLFDWHG
SUXQWV�RQ�WKH�ERG\�LV�IRXQG�LQ�WKH�SLFWRULDO�VRXUFHV��7KH
/DVW�6XSSHU��DU�������������&UQJURE��

%DUUHO�VKDSHG�RU�F\OLQGULFDO� JODVVHV�ZHUH�YHU\� FRP�
PRQ��$QG�ZH�RIWHQ� ILQG� VXFK�JODVVHV� LQ� 6ORYHQLDQ�PH�
GLHYDO� IUHVFRHV� �7KH� /DVW� 6XSSHU�� DU�� ������ 9LWDQMH��
6RPH� RI� WKHP� DUH� ZLGHU� DW� WKH� WRS� �+HURG¢V� )HDVW�� DU�
������6Y��-DQH]�RE�%RKLQMVNHP�MH]HUX���)LJ������

)LJ�� ����+HURG
V� )HDVW�� DU�� ������ 6Y�� -DQH]� RE� %RKLQM�
VNHP�MH]HUX��GHWDLO��
6O������+HURGRYD�JRVWLMD��RN��������6Y��-DQH]�RE�%RKLQM�
VNHP�MH]HUX��GHWDMO��

3UXQW� JODVVHV� ZHUH� FRQLFDO�� WKHLU� ERG\� ZDV� HLWKHU
VPRRWK�RU�FRYHUHG�ZLWK�YHUWLFDO�ULEV��+HQFH�WKHLU�QDPH
RI� SUXQW� JODVVHV�� 6XFK� D� JODVV� FDQ� EH� LGHQWLILHG� RQ� WKH
LOOXVWUDWLRQ� RI� D� JODVV�ZLWK� D� IODW� EDVH� DQG� ULEEHG� ERG\
ZKLFK�ZLGHQV�WRZDUGV�WKH�WRS��6W��8OULF�DW�VXSSHU�������
.ULÊQD�JRUD���)LJ������
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)LJ������6W��8OULF�DW�6XSSHU��������.ULËQD�JRUD��GHWDLO��
)LJ������6Y��8UK�SUL�YHàHUML��������.ULËQD�JRUD��GHWDMO��

7KH� SLFWRULDO� VRXUFHV� FRQWDLQ� UHIHUHQFHV� WR� DQRWKHU
GULQNLQJ� KDELW� LQ� WKH� 0LGGOH� $JHV�� 6LPXOWDQHRXVO\
JODVVHV�RI�GLIIHUHQW� VKDSHV�ZHUH�XVHG�DW�D� WDEOH��7KLV� LV
LOOXVWUDWHG�E\�D�VFHQH�IURP�7KH�/DVW�6XSSHU��&UQJURE��DU�
������������ 6HYHUDO� W\SHV� RI� GULQNLQJ� YHVVHOV� FDQ� EH
LGHQWLILHG�LQ�WKH�SDLQWLQJ��7KH�DSRVWOH�WR�WKH�OHIW�KROGV�D
PDLJHOHLQ�JODVV��WKH�VHFRQG�DSRVWOH�ZLWK�KLV�EDFN�WXUQHG
WRZDUGV� WKH� REVHUYHU� KDV� D� FRQLFDO� JODVV�� RQ� WKH� WDEOH
EHWZHHQ� WKH� WKLUG� DQG� IRXUWK� DSRVWOH� VWDQGV� D� ULEEHG
JODVV�� EHWZHHQ� WKH� IRXUWK� DQG� ILIWK� DSRVWOH� WKHUH� LV� D
PDLJHOHLQ�JODVV�ZLWK�PROWHQ�GURSV�DSSOLHG� WR� WKH�ERG\�
DQG�WKH�ODVW�RI�WKH�DSRVWOHV�WR�WKH�ULJKW�LV�GULQNLQJ�IURP�D
FRQLFDO�JODVV�

6DQWRQLQR��ZKR�ZDV�RIWHQ�RIIHUHG�GULQNV�RQ�KLV�MRXU�
QH\V��FRQILUPV� WKLV�YDULHW\�RI� JODVVHV� LQ�KLV�ZULWLQJV��$W
*ROGHQVWHLQ� &DVWOH� WKH� JXHVWV� ZHUH� VHUYHG� H[FHOOHQW
ZLQHV�LQ�VLOYHU�FXSV��9DOH��������������,Q�WKH�SXEOLF�LQQ
LQ�,QQLFKHQ�WKH\�ZHUH�RIIHUHG�ZLQH�LQ�VLOYHU�FXSV��9DOH�
������������$W�WKH�SDULVK�SULHVW
V�KRXVH�LQ�WKH�YLOODJH�RI
'RHOVDFK� WKH\� GUDQN� IURP� WZR� VLOYHU� FXSV�ZKLFK�ZHUH
�JLOGHG�DQG�YHU\�SUHFLRXV���9DOH�������������� ,Q�'UDYR�
JUDG� WKH\�HPSWLHG�PDQ\�JODVVHV� �LW� LV�QRW�PHQWLRQHG�RI
ZKDW� W\SH�� �9DOH�� ������ ������ $W� 5RVHJJ� &DVWOH� WKHUH
ZDV�SOHQW\�RI�ZLQH�DQG� �HYHU\�JXHVW�KDG�D� VLOYHU��JODVV
RU�FU\VWDO�FXS���9DOH�������������

)LJ������7KH�-RXUQH\�RI�WKH�0DJL��DU�������������6UHG�
QMD�YDV�SUL�ÈHQàXUMX��GHWDLO��
6O������3RKRG�VYHWLK�WUHK�NUDOMHY��RN�������������6UHG�
QMD�YDV�SUL�ÈHQàXUMX��GHWDMO��

$Q�LQWHUHVWLQJ�H[DPSOH�RI�LOOXVWUDWHG�GULQNLQJ�YHVVHOV�
PDGH�RI�ZRRG��FHUDPLF��PHWDO�RU�JODVV�DUH� IRRWHG�FXSV
�6FKHXHU��� 7\SLFDOO\�� WKH�ERG\� LV� URXQG�DQG�KDV� D� KDQ�
GOH��D�ORZ�EDVH�DQG�D�VKRUW�QHFN��6XFK�D�GULQNLQJ�YHVVHO
KDV�VR�IDU�EHHQ�IRXQG�LQ�RQO\�RQH�SLFWRULDO�VRXUFH��7KH
-RXUQH\� RI� WKH� 0DJL�� DU�� ����������� 6UHGQMD� YDV� SUL
ÇHQßXUMX���)LJ������

7KH� GULQNLQJ� ULWXDO� UHTXLUHV� D� YHVVHO� WR� FRRO� WKH
GULQNV�� 7KH� GHSLFWHG� YHVVHO� RQ� WKUHH� OHJV� �6W�� 8OULF� DW
6XSSHU��������.ULÊQD�JRUD��LV�IXOO�RI�ZDWHU�DQG�WKH�GULQN
LV�FKLOOHG�LQ�D�MDU�ZLWK�D�OLG��6LPLODUO\�VKDSHG�LV�WKH�YHV�
VHO� LQ�+HURG¢V� )HDVW�� ������������ 6Y�� -DQH]� RE� %RKLQ�
MVNHP�MH]HUX��ZKLFK�VWDQGV�RQ�VKRUW�VODQWHG�OHJV�

.QLYHV� DUH� FHUWDLQO\� WKH� ROGHVW� LWHPV� RI� FXWOHU\�
NQRZQ�IURP�SUHKLVWRULF�WLPHV��$�NQLIH�DQG�D�VSRRQ�ZHUH
DQ� LQGLYLGXDO
V� SHUVRQDO� SURSHUW\� DQG� LQ� VRPH� SODFHV
SDUW� RI� D� SHUVRQ
V� RXWILW�� 8S� WR� WKH� ODWH� ��WK� FHQWXU\� LW
ZDV� LQGHHG� QRW� FRPPRQ� IRU� WKH� KRVW� WR� SURYLGH� KLV
JXHVWV� ZLWK� WKH� QHFHVVDU\� FXWOHU\�� ,Q� WKH� SUHVHUYHG
NQLYHV�WKH�EDFN�RI�WKH�EODGH�LV�VWUDLJKW��WKH�KDQGOH�OLQHG
ZLWK�SURILOHG�ERQH�ZKLFK�HQGV� LQ� WKH�RUQDPHQWDO�PRWLI
RI�D�SDOPHWWH��WKH�RYDO�HQG�LV�GHFRUDWHG�LQ�UHOLHI�DV�ZHOO
�*RWLND�Y�6ORYHQLML��������FDW��QR������������

7KH�GHSLFWHG�NQLYHV�KDYH� VWUDLJKW� �7KH�/DVW� 6XSSHU�
����������� 6HOR� Y� 3UHNPXUMX�� RU� ORQJ� EODGHV� ZLWK
VWUDLJKW� EDFNV� DQG� D� VOLJKWO\� FRQYH[� FXWWLQJ� HGJH� �7KH
/DVW�6XSSHU��EHWZHHQ������DQG�������6ORYHQM�*UDGHF��

'HVFULELQJ� D� ODYLVK� GLQQHU� DW� *ROGHQVWHLQ� &DVWOH�
6DQWRQLQR� ZULWHV�� �+HUH� ,� VKRXOG� PHQWLRQ� VRPHWKLQJ
TXLWH� H[WUDRUGLQDU\�� QHDUO\� HYHU\ERG\� DW� GLQQHU� �� DQG
WKH\�DOO�ORRNHG�PRUH�OLNHO\�WR�MXPS�WKDQ�WR�IO\��DWWDFNHG
WKH�SDUWULGJHV��� IOLHUV� LQ� WKH�ERZO�ZLWK� WKHLU�NQLYHV�DQG
WHHWK���9DOH�������������

8QWLO�WKH���WK�FHQWXU\�ZRRG�ZDV�WKH�SULQFLSDO�PDWH�
ULDO� WDEOHZDUH� ZDV� PDGH� RI�� 7KH� ZHOO�WR�GR� FODVVHV� RI
VRFLHW\�UHSODFHG�WKHP�ZLWK�FHUDPLF��JODVV�DQG�WLQ�SURG�
XFWV��%XW�LQ�WKH�QHZ�PDWHULDOV� WKH�IRUPV�RI� WKH�ZRRGHQ
YHVVHOV�ZHUH�RIWHQ�SUHVHUYHG��1R�ZRRGHQ�REMHFWV�KDYH
VXUYLYHG��ZKLOH�RQ� WKH�RWKHU�KDQG�VHYHUDO� WKRXVDQGV�RI
IUDJPHQWV� RI� FHUDPLF� WDEOHZDUH� KDYH� DQG� DUH� IRXQG� DW
SUDFWLFDOO\� HYHU\� DUFKDHRORJLFDO� VLWH�� $UFKDHRORJLVWV
KDYH� HODERUDWHG� D� W\SRORJ\� DQG� KDYH� FODVVLILHG� WDEOH�
ZDUH� LQWR� GLIIHUHQW� JURXSV� DQG� VXEJURXSV� �6WDUH�� �����
���������

$V� WR� WKH� RWKHU� WDEOHZDUH�� SODWHV� RIWHQ� ZHUH� MXVW
VPDOO� ZRRGHQ� ERDUGV� RU� ULQJV� RQ� ZKLFK� IRRG� ZDV
SODFHG�� 7KH� SODWHV� IRXQG� GHSLFWHG� LQ� WKH� IUHVFRHV� DUH
SODLQ� DQG� SUREDEO\� LPLWDWH� WXUQHG� SURGXFWV�� 6RPH� DUH
GHHSHQ� LQ� WKH� FHQWUH� DQG� KDYH� D� ZLGH� HGJH� �6WLOO� /LIH
ZLWK�D�SODWH��������+UDVWRYOMH���$�GHHSHU�SODWH�RU�D�VPDOO
GLVK�ZKLFK�LV�UDWKHU�VKDOORZ�DSSHDUV�RQO\�LQ�RQH�IUHVFR
�0DU\
V�'HDWK��������6Y��3ULPRÊ�QDG�.DPQLNRP��

7KH� SLFWRULDO� VRXUFHV� KDYH� OLWWOH� WR� UHSRUW� DERXW� WKH
IRUPV� RI�ERZOV�� EXW� WKHUH� LV� D�ZHDOWK� RI� WKHVH� FHUDPLF
REMHFWV� DPRQJ� WKH� PDWHULDO� DFTXLUHG� IRU� PXVHXPV� E\
DUFKDHRORJLFDO�PHWKRGV��7KH�GHSLFWHG� ERZOV� KDYH� OHJV
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)LJ������7KH�/DVW�6XSSHU�������������&UQJURE��GHWDLO��
6O������=DGQMD�YHàHUMD�������������&UQJURE��GHWDMO��

DQG�D�EDVH�GHFRUDWHG�ZLWK�D�URZ�RI�IOXWHV��7KH�/DVW�6XS�
SHU�������������'UDJRPHU���7KH�ULPV�DUH�HLWKHU�HYHUWHG
RU�LQYHUWHG��7KH�/DVW�6XSSHU�������������&UQJURE�� �)LJ�
����

7UD\V� DV� VKRZQ� LQ� WKH� SLFWRULDO� VRXUFHV� DUH� PRVWO\
URXQG� DQG� KDYH� VPRRWK� HGJHV�� 7KH� ERG\� LV� GHFRUDWHG
ZLWK� ULEV� DUUDQJHG� LQ� SDLUV� �6W�� 8OULF� DW� 6XSSHU�� �����
.ULÊQD�JRUD���)LJ�������RU�LW�PD\�EH�UDLVHG��+HURG¢V�)HDVW�
DU�������������6Y��-DQH]�RE�%RKLQMVNHP�MH]HUX��

6DQWRQLQR�� D� NHHQ� REVHUYHU� DW� KH� IHDVWV� KH� DQG� KLV
FRPSDQLRQV�ZHUH�WUHDWHG�WR�GXULQJ�WKHLU�MRXUQH\��PDNHV
QR�PHQWLRQ�DW� DOO� RI�SODWHV��7KH\�ZHUH��KRZHYHU��RIWHQ
VHUYHG� IRRG� LQ�ERZOV��$W�*ROGHQVWHLQ�&DVWOH� WKH\�ZHUH
VHUYHG�WURXW�DQG�JUD\OLQJ�LQ�ELJ�ERZOV��SODFHG�RQ�WKH�WD�
EOH� �9DOH�� ������ ������ $W� 5RVHJJ� &DVWOH� �VHYHUDO
FKLFNHQ�� RU�� EHWWHU�� ZLQJHG� KHQV�� ZHUH� VHUYHG�� �WKH\
ZHUH�VHUYHG�LQ�D�ZLGH�ERZO�DQG�LQ�WKHLU�EURWK��SUHSDUHG
DQG� FRORXUIXOO\� GHFRUDWHG�ZLWK� HJJV� DQG� VSLFHV�� �9DOH�
������ ������ $W� %HFNVWHLQ� &DVWOH� �WKH� VHYHQWK� GLVK� ZDV
RDWV�� FRRNHG� LQ� D� IDW� EHHI� EURWK� DQG� VHUYHG� LQ� D� ZLGH
EULOOLDQW� ERZO�� �9DOH�� ������ ������ 2Q� �0RXQW� RI� WKH
0HUF\�� �3WXMVND� JRUD�� WKH� VWDUWHU� FRQVLVWHG� RI� VWUDZEHU�
ULHV��ZKLFK�ZHUH�ILUVW�FKLOOHG�LQ�D�ERZO�ZLWK�IUHVK�ZDWHU
DQG� WKHQ� DW� WKH� WDEOH� DGGHG� WR� WKH�ZLQH�� �9DOH�� �����
�����

)LJ������6W��8OULF�DW�6XSSHU��������.ULËQD�JRUD��GHWDLO��
6O������6Y��8UK�SUL�YHàHUML��������.ULËQD�JRUD��GHWDMO��

)LJ������7KH�$GRUDWLRQ�RI�WKH�0DJL�������� �6Y��3ULPRË
QDG�.DPQLNRP��GHWDLO��
6O������3RNORQ�VYHWLK�WUHK�NUDOMHY��������6Y��3ULPRË�QDG
.DPQLNRP��GHWDMO��

9DULRXV� WDEOH� FORWKV� H[LVWHG� DV� VKRZQ� LQ� WKH� SDLQW�
LQJV�RI�7KH�/DVW�6XSSHU��7KH\�ZHUH�ZKLWH��7KH�/DVW�6XS�
SHU�������������&UQJURE��7KH�/DVW�6XSSHU������������
7XSDOLßH��� FKHTXHUHG� �7KH� /DVW� 6XSSHU�� DU�� ������ 6Y�
/RYUHQF�QDG�ÇNRIMR� /RNR�� RU� VWULSHG� �+HURG¢V� )HDVW�� DU�
�����������6Y��-DQH]�RE�%RKLQMVNHP�MH]HUX���7KH�HGJHV
RI�WKH�FORWKV�ZHUH�XVXDOO\�GHFRUDWHG�ZLWK�IULQJHV�

&22.,1*�$1'�6725,1*�9(66(/6

$Q� LPSRUWDQW� SODFH� LQ� HYHU\� KXPDQ� GZHOOLQJ� LV� QR
GRXEW�WKH�NLWFKHQ��)LUVW� WKHUH�LV� WKH� IRUP�RI�D�ILUHSODFH�
VKRZQ�DV�DQ�HOHYDWHG�ILUHSODFH�LQ�WKH�IRUP�RI�D�ZRRGHQ
ER[� ILOOHG� ZLWK� HDUWK� �&KULVW
V� -HVXV
� %LUWK�� ����������
.UWLQD�SUL�'RPÊDODK��&KULVW
V�-HVXV
�%LUWK��������6Y��3UL�
PRÊ�QDG�.DPQLNRP��

$� ILUHSODFH� QHHGHG� D� KRRG� �7KH� $GRUDWLRQ� RI� WKH
0DJL�� ������ 6Y�� 3ULPRÊ�QDG�.DPQLNRP�� �)LJ�� ����� %HO�
ORZV�ZHUH�SUHVVHG�DQG�UHOHDVHG�WR�IDQ�WKH�ILUH��7KH�6XI�
IHULQJ�RI�6W��-RKQ�WKH�(YDQJHOLVW��DU�������������0RÈQMH�
�)LJ������

)LJ�� ���� 7KH� 6XIIHULQJ� RI� 6W�� -RKQ� WKH� (YDQJHOLVW�� DU�
�����������0RÉQMH��GHWDLO��
6O�� ���� 0XàHQLÉWYR� VY�� -DQH]D� (YDQJHOLVWD�� RN�� �����
������0RÉQMH��GHWDMO��
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7KH�ILUHSODFH�FUDQH�IURP�ZKLFK�FRRNLQJ�YHVVHOV�DQG
NHWWOHV� ZHUH� VXVSHQGHG�� KDG� D� FHQWUDO� VSLUDO� URG�OLNH
VHFWLRQ�DQG�D�ELOOHW�KRRN��$GDP�DQG�(YH�ZRUNLQJ�������
+UDVWRYOMH���$PRQJ�WKH�ILUHSODFH�LURQV�ZDV�D�SRNHU�ZLWK
D� KDQGOH� DQG� D� UHFWDQJXODU� KRRN�VKDSHG� FDWFK� �7KH
-RXUQH\�RI� WKH�0DJL���7KH�&RRN��������6Y��3ULPRÊ�QDG
.DPQLNRP��

.LWFKHQV� ZHUH� HTXLSSHG� ZLWK� YDULRXV� FRRNLQJ� DQG
VWRULQJ�YHVVHOV��$V� IDU� DV� WKH� VXUYLYLQJ�REMHFWV� DUH� FRQ�
FHUQHG��ZH�KDYH�WR�UHSHDW�WKDW�QR�YHVVHOV�PDGH�RI�ZRRG
KDYH� FRPH� WR� XV�� 9HVVHOV� RI� XQJOD]HG� FHUDPLFV�� KRZ�
HYHU�� KDYH�� 7KURXJKRXW� WKH� FHQWXULHV� DOO� WKHVH� YHVVHOV
VDZ� IHZ� FKDQJHV� LQ� WKHLU� IRUPV�� EXW� WKH� IRUPV� DOZD\V
GHSHQGHG�RQ�WKH�IXQFWLRQV�RI�WKH�YHVVHOV��DV�ZH�FDQ�VHH
IURP�WKH�IUHVFRHV��)UDJPHQWV�RI�WKHVH�YHVVHOV�KDYH�EHHQ
IRXQG�DW�DUFKDHRORJLFDO�VLWHV�GDWLQJ� IURP� WKH�/DWH�0LG�
GOH�$JHV�

$�SDQ� DV� D� ORZ� URXQG� YHVVHO�ZLWK� D� ORQJ� DQG� UHOD�
WLYHO\�ZLGH� KDQGOH� FDQ� EH� VHHQ� LQ� D� GHWDLO� RI� D� VFHQH
�0DU\¢V� $GRUDWLRQ� RI� WKH� ,QIDQW� -HVXV�� ������ &UQJURE�
�)LJ�� ����� ZKHUH� 6W�� -RVHSK¤V� SDS� ERLOV� RYHU� LQ� D� SDQ�
7ULYHWV��YHU\�FRPPRQ�LQ�WKH�0LGGOH�$JHV��KDG�D�URXQG
RU�SRXFK�VKDSHG�ERG\�DQG�D�ORQJ�KDQGOH��7KH�6XIIHULQJ
RI� 6W�� -RKQ� WKH� %DSWLVW�� DU�� ����������� 0RÈQMH��� 3RWV
ZLWK� KDQGOHV� ZHUH�� DPRQJ� RWKHUV�� PDGH� RI� FHUDPLF
�$GDP� DQG� (YH� ZRUNLQJ�� ������ +UDVWRYOMH�� �)LJ�� ����
$PRQJ�WKH�PHWDO�NHWWOHV�DUH�SDLQWHG�YHVVHOV�RI�URXQG�RU
F\OLQGULFDO�IRUPV�DQG�WKH\�DUH�ELJJHU�WKDQ�WKH�SRWV��$GR�
UDWLRQ�RI�WKH�0DJL��������6Y��3ULPRÊ�QDG�.DPQLNRP��

7KH�SLFWRULDO�VRXUFHV�VKRZ�ODGOHV�DQG�WKHLU�IXQFWLRQV�
WKHLU�IRUPV�KDYH�QRW�VHHQ�HVVHQWLDO�FKDQJHV�IRU�PLOOHQQLD
�-HVXV
�%LUWK��������&UQJURE��7KH�-RXUQH\�RI�WKH�0DJL��DU�
������*UDGLÈßH��7KH�-RXUQH\�RI�WKH�0DJL��������6Y��3UL�
PRÊ�QDG�.DPQLNRP��

)LJ�� ���� 0DU\
V� $GRUDWLRQ� RI� WKH� ,QIDQW� -HVXV�� �����
&UQJURE��GHWDLO��
6O�� ���� 0DULMLQR� àDÉàHQMH� -H]XVD�� ������ &UQJURE� �GH�
WDMO��

)LJ������$GDP�DQG�(YH�:RUNLQJ��������+UDVWRYOMH��GH�
WDLO��
6O������$GDP�LQ�(YD�SUL�GHOX��������+UDVWRYOMH��GHWDMO��

*RXUGV� �� FHUDPLF�� ZRRGHQ� DQG� PHWDO� RQHV� ZHUH
XVHG� �� DUH� FODVVLILHG� DV� VWRULQJ� YHVVHOV�� 7KH� SLFWRULDO
VRXUFHV� IDLWKIXOO\� LOOXVWUDWH� WKDW� WKH\�ZHUH�XVHG� WR� FDUU\
GULQNV� DQG� WKDW� WKHLU� FRQWHQWV� VHUYHG� WR� TXHQFK� RQH¤V
WKLUVW�� 5RXQG� DQG� IODW� JRXUGV� WKHUHIRUH� DSSHDU� LQ� JHQUH
VFHQHV� RI� 7KH� -RXUQH\� RI� WKH� 0DJL� �6Y�� 0LNODYÊ� QDG
ÞDGUDPRP��DU��������3DQJUß�JUP��DU�������������%OHG�
DU��������ÇHQWMDQÊ�QDG�'UDYßDPL��DU��������0DßH�������
*UDGLÈßH� SUL� 'LYDßL�� DU�� ������ 6Y�� 3ULPRÊ� QDG� .DP�
QLNRP��������

6DQWRQLQR�DOVR�KDV�D�UHIHUHQFH�WR�WKLV�VSHFLILF�REMHFW
ZKHQ�KH�IHHOV�VRUU\�IRU�D�PDQ��ZKR�KDV�PDGH�WKH�HQWLUH
DUGXRXV�MRXUQH\�XS�DQG�GRZQ�ZLWKRXW�D�KRUVH�DQG�HYHQ
ZLWKRXW�D�JRXUG�RYHU�KLV�VKRXOGHU�WR�UHIUHVK�KLPVHOI��DQG
ZDV�D�WUXH�PDUW\U���9DOH�������������

6PDOO�EDUUHOV�XVXDOO\�ZHUH�PDGH�RI�ZRRG��RQO\�RF�
FDVLRQDOO\�RI� HDUWKHQZDUH�� DQG� WKH\�ZHUH� FDUULHG� KXQJ
RQ� OHDWKHU� VWUDSV�� 6RPH�RI� WKHP�ZHUH� IXUQLVKHG�ZLWK� D
VWULQJ� WR� FDUU\� WKHP� DWWDFKHG� WR� D� EHOW� �7KH�0LUDFOH� DW
WKH�*UDYH�RI�6W��1LFKRODV�������������*RURSHß�QDG�,KD�
QRP���)LJ������

)LJ������7KH�0LUDFOH�DW�WKH�*UDYH�RI�6W��1LFKRODV�������
������*RURSHà�QDG�,KDQRP��GHWDLO��
6O�� ����ßXGHË�RE� JUREX� VY��0LNODYËD�� �����������*R�
URSHà�QDG�,KDQRP��GHWDMO��
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)LJ������ 6W��'RURWK\��EHWZHHQ������DQG������� 3WXMVND
JRUD��GHWDLO��
6O�� ���� 6Y��'RURWHMD��PHG� ����� LQ� ������ 3WXMVND� JRUD
�GHWDMO��

0DNLQJ�DQG�XVLQJ�ZLFNHU�YHVVHOV�EHORQJV�WR�WKH�FXO�
WXUHV� RI� DOO� WLPHV�� $PRQJ� WKH� PDWHULDO� SUHVHUYHG� IURP
WKH�0LGGOH�$JHV�WKHUH�DUH�QR�ZLFNHU�REMHFWV�

7KH�LOOXVWUDWLRQV�RI�6W��'RURWK\�VKRZ�KHU�DWWULEXWH��D
ZLFNHU�EDVNHW��7KH�SLFWRULDO�VRXUFHV�LOOXVWUDWH�WZR�W\SHV
RI� ZRYHQ� EDVNHWV�� EDVNHWV� ZLWK� D� VSKHULFDO� ERG\� �6W�
'RURWK\�� EHWZHHQ� ����� DQG� ������ 3WXMVND� JRUD� �)LJ�
����� 6W�� 'RURWK\�� ������ &UQJURE�� 6W�� 'RURWK\�� �����
������ 9UK� QDG� ÉHOLPOMHP�� 6W�� 'RURWK\�� ����������
6HQLßQR��DQG�EDVNHWV�ZLWK�D�F\OLQGULFDO�ERG\��6W��'RUR�
WK\�� ������ .DPQL� YUK� QDG� $PEUXVRP�� 6W�� 'RURWK\�
�����������0LUQD�QD�'ROHQMVNHP��0DUFK�DQG�6HSWHP�
EHU�� ������+UDVWRYOMH�� 3UHVHQWDWLRQ� RI� WKH�9LUJLQ� LQ� WKH
7HPSOH��������6Y��3ULPRÊ�QDG�.DPQLNRP���7KH�LOOXVWUD�
WLRQV�UHYHDO�YHUWLFDO�DQG�GLDJRQDO�ZHDYH�SDWWHUQV�

$OO� WKH� FODVVHV� RI� VRFLHW\� LQ� WKH� 0LGGOH� $JHV� FRQ�
WLQXDOO\�XVHG�ZRRGHQ�YHVVHOV��EXW��RI�FRXUVH��QRQH�KDYH
VXUYLYHG�

:RRGHQ� WURXJKV� ZHUH� PHDQW� IRU� NQHDGLQJ� GRXJK�
EXW�WKH\�ZHUH�DOVR�XVHG�IRU�RWKHU�SXUSRVHV��,Q�RQH�RI�WKH
SDLQWLQJV� �6WLOO�OLIH� ZLWK� )LJV�� DU�� ����������� %UHJ� SUL
3UHGGYRUX���)LJ������WKH�IRUP�RI�D�WURXJK�LV�LPLWDWHG�E\�D
WUD\� ZLWK� ILJV�� 7URXJKV� ZHUH� UHFWDQJXODU�� ZLWK� D� VKDO�
ORZO\� KROORZHG� FHQWUH� DQG� UDLVHG� HGJHV�� ZKLFK� ZHUH
EHYHOOHG�

)LJ�� ���� 6WLOO�OLIH�ZLWK� )LJV�� ����������� %UHJ� SUL� 3UHG�
GYRUX��GHWDLO��
6O�� ���� 7LKRËLWMH� V� ILJDPL�� ����������� %UHJ� SUL� 3UHG�
GYRUX��GHWDMO��

)LJ�� ���� 0DU\� LQ� WKH� 7HPSOH�� ������ 6Y�� 3ULPRË� QDG
.DPQLNRP��GHWDLO��
6O�� ���� 0DULMD� Y� WHPSOMX�� ������ 6Y�� 3ULPRË� QDG� .DP�
QLNRP��GHWDMO��

7KH� IUHVFRHV� DOVR� VKRZ� ODUJH� EDUUHOV� �&UXFLIL[LRQ
ZLWK� WKH� GRQRU
V� IDPLO\�� ����������� 3WXM�� 6W�� 1LFKRODV
FDOPV�WKH�VWRUP��EHWZHHQ������DQG�������3WXMVND�JRUD��

7KH� GHSLFWHG� WXEV� DUH� VPDOO� ZRRGHQ� YHVVHOV�� IL[HG
ZLWK� KRRSV�� 7KH\�PD\� EH� UDWKHU� KLJK� DQG� QDUURZ� DQG
KDYH� RQO\� RQH� HDU� �6W�� )ORULDQ�� WKLUG� WKLUG� RI� WKH� ��WK

FHQWXU\��%XNRYLFD��RU� WKH\�DUH� ORZ�DQG�ZLGH�DQG�KDYH
WZR� HDUV� �0DU\¢V� $GRUDWLRQ� RI� WKH� ,QIDQW� -HVXV�� �����
������ 9UK� QDG� ÉHOLPOMDPL�� 7KH� -RXUQH\� RI� WKH� 0DJL�
������0DßH��

(QFORVXUH� ER[HV� ZHUH� XVHG� IRU� VWRULQJ� YDULRXV� RE�
MHFWV� IURP�WKH�0LGGOH�$JHV� WR� WKH���WK�FHQWXU\��7R�GDWH
DQ�HQFORVXUH�ER[�RI�HOOLSWLFDO� VKDSH�KDV�EHHQ� IRXQG� LQ
RQO\� RQH� SDLQWLQJ� �0DU\� LQ� WKH� 7HPSOH�� ������ 6Y�� 3UL�
PRÊ�QDG�.DPQLNRP���)LJ������

2%-(&76�)25�3(5621$/�+<*,(1(

$PRQJ� WKH� REMHFWV� IRU� SHUVRQDO� K\JLHQH� ZH� PD\
FODVVLI\�ZDWHU�EDVLQV��EDWKV�WXEHV�DQG�WRZHOV��ZKLFK�FDQ
DOO�EH� IRXQG� LQ� WKH� IUHVFRHV�� ,Q� WKH�0LGGOH�$JHV�ZDVK�
LQJ�FDELQHWV� ZHUH� XVHG� ZKLFK�� KRZHYHU�� FDQQRW� EH
WUDFHG� LQ� RXU� SLFWRULDO� VRXUFHV�� 7KH\� FRQVLVWHG� RI� WZR
FXSERDUGV��RQH�DERYH�WKH�RWKHU�DQG�MRLQHG�DW�WKH�EDFN�
,Q�EHWZHHQ�D�ZDWHU�MXJ�ZDV�VXVSHQGHG��DQG�WKH�WRS�SDUW
RI� WKH� ERWWRP� FXSERDUG� FRQWDLQHG� D� VPDOO� ZDVKEDVLQ�
6XFK�ZDVKLQJ�FDELQHWV� KDYH� EHHQ� NHSW� LQ� WKH�1DWLRQDO
0XVHXP�RI� 6ORYHQLD� DQG� LQ� WKH�3WXM�5HJLRQDO�0XVHXP
�*RWLND�Y�6ORYHQLML��������FDW��QR�����������

:DWHU� ERZOV� ZHUH� XVXDOO\� WXUQHG�� 7KH� ERZOV� LOOXV�
WUDWHG�LQ�WKH�SDLQWLQJV�ZLGHQ�IURP�WKH�ERWWRP�WR�WKH�ULP
�&KULVW� EHIRUH� 3LODWH�� DU�� ����������� 6UHGQMD� YDV� SUL
ÇHQßXUMX�� RU� KDYH� D� VPRRWK� ERG\� DQG� DQ� HYHUWHG� ULP
�7KH�0LUDFOH� DW� WKH� JUDYH� RI� 6W�� 1LFKRODV�� ����������
*RURSHß�QDG�,KDQRP���:RRGHQ�EDWK�WXEV�ZHUH�WLHG�WR�
JHWKHU� ZLWK� EDQGV� �+RO\� 6XQGD\� �� %DWKLQJ�� DU�� �����
������&UQJURE���)LJ������
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)LJ������+RO\�6XQGD\�%DWKLQJ�� DU�������������&UQJURE
�GHWDLO��
6O������6YHWD�1HGHOMD��RN�������������&UQJURE��GHWDMO��

6DQWRQLQR
V�GHVFULSWLRQ�RI�KLV� DGYHQWXUHV� DW�3ULÌDQN
&DVWOH� UHYHDOV�DQ� LQWHUHVWLQJ�SHULRG�FXVWRP�� ,Q� WKH�HYH�
QLQJ�ORUG�*HRUJ�9HQG�LQYLWHG�6DQWRQLQR�WR�VKDUH�D�EDWK
ZLWK�KLP�WR�FOHDQ�KLPVHOI�RI�WKH�GLUW�IURP�WKH�ORQJ�MRXU�
QH\��$�OLWWOH�ODWHU���DQG�DV�6DQWRQLQR�LQWHUSUHWHG�LW����DW
WKH�PDVWHU¤V�RUGHU���� WKH�QREOH� ODG\�%DUEDUD�)ODVFKEHU�
JHU�� WKH� GDXJKWHU� RI� WKH� ORUG� RI� )ODVFKEHUJ� &DVWOH� DQG
9HQG
V� ZLIH�� DJHG� WZHQW\� DQG� H[WUHPHO\� EHDXWLIXO�� HQ�
WHUHG� WKH� URRP�� �$IWHU�6DQWRQLQR
V� LQLWLDO�REMHFWLRQV��KH

DOORZHG�KLPVHOI�WR�EH�VFUXEEHG�JHQWO\�E\�KHU�ZKLWH�DQG
VRIW�KDQGV����� �9DOH��������������$W� WKH�KRXVH�RI�PDVWHU
6WHIDQ� /HQJKRO]HU�� WKH� YLFDU� LQ� %HUJ�� 6DQWRQLQR� PHQ�
WLRQV�D�EDWKURRP�ZLWK�D�ZRRGHQ�WXE��9DOH�������������

7KH�WRZHOV� LQ�WKH�SDLQWLQJV�DUH�ZKLWH� �0DU\¢�$GRUD�
WLRQ�RI�WKH�,QIDQW�-HVXV�������������9UK�QDG�ÉHOLPOMHP�
DQG�XVXDOO\�RUQDPHQWHG��7KH�RUQDPHQWV�DUH�HLWKHU�SODLQ
FURVV�EDQGV�ZLWK�GHFRUDWLYH�ILHOGV�ILOOHG�RXW�ZLWK�VODQWHG
OLQHV� DQG� URZV� RI� WRSSOHG� VTXDUHV� �$GDP� DQG� (YH
ZRUNLQJ�� ������+UDVWRYOMH�� RU� WKH\�PD\�PHUHO\� FRQVLVW
RI�RUQDPHQWDO� OLQHV� �6WLOO�OLIH�ZLWK�SODWH��������+UDVWRY�
OMH���7KH�WRZHOV�DUH�XVXDOO\�IULQJHG�

&21&/86,21

7KH�DERYH�VXUYH\�OHWV�XV�VXPPDULVH�WKDW� LQ�DGGLWLRQ
WR�FRQYH\LQJ� WKHLU�EDVLF� UHOLJLRXV�PHVVDJHV� ODWH�PHGLH�
YDO� IUHVFRHV�HQDEOH�XV� WR�XQGHUVWDQG� WKH�ZLGHU� FXOWXUDO
PHVVDJH�RI�WKH�SHULRG�LQ�ZKLFK�WKH\�RULJLQDWHG��5HDGLQJ
DQG� XQGHUVWDQGLQJ� WKHVH� PHVVDJHV� EULQJV� XV� FORVHU� WR
WKH�VSLULW�RI�WKH�WLPH���WKH�/DWH�0LGGOH�$JHV�

:H� DUH�� RI� FRXUVH�� DZDUH� WKDW� QR� LOOXVWUDWLRQ� RI� DQ
REMHFW��QR�PDWWHU�KRZ�IDLWKIXO�LW�LV��SURYHV�WKDW�WKH�REMHFW
UHDOO\�H[LVWHG��,Q�RXU�VHDUFK�IRU�WKH�LPDJH�RI�WKH�SDVW�ZH
PD\� WKXV� KDYH� FRPH� FORVHU� WR� ZKDW� $QGUp� 0DOUDX[
FDOOHG��WKH�LPDJLQDU\�PXVHXP��

6/,.291,�9,5,�=$�35('0(7(�%,9$/1,+�1275$1-Éà,1�1$�65('1-(9(É.,+�)5(6.$+
9�6/29(1,-,

-DVQD�+259$7
1DURGQL�PX]HM�6ORYHQLMH��6,������/MXEOMDQD��3UHÊHUQRYD�FHVWD���

H�PDLO��MDVQD�KRUYDW#QDUPX]�OM�VL

329=(7(.

6OLNRYQL�YLUL�SRPHQLMR�GRSROQLWHY�LQWHUGLVFLSOLQDUQLK�UD]LVNDY�SUHGPHWRY��NL�VR�ELOL�Y�REGREMX�SR]QHJD�VUHGQMHJD
YHND�GHO�RSUHPH�ELYDOQLK�QRWUDQMÈßLQ��7DNR�L]�QMLK�QH�VSR]QDYDPR��OH�SRVDPH]QLK�YUVW�SUHGPHWRY��DPSDN�WXGL�QML�
KRYH� UD]OLßQH�REOLNH��7R� ÈH�SRVHEQR�YHOMD� ]D�SRKLÈWYR�� V� NDWHULP�QDV� VOLNRYQL� YLUL� VH]QDQMDMR�SUHN� UD]OLßQLK�REOLN
NORSL��VWRORY��SRVWHOM�LQ�]LEHON��3ROHJ�WHJD�VR�VOLNRYQL�YLUL�VNRUDMGD�HGLQR�JUDGLYR��NL�SULßD�R�GUDJRFHQHP�SRVRGMX�L]
WHJD� ßDVD�� .DU� ]DGHYD� QDPL]QR� SRVRGMH� LQ� NXKLQMVNH� SULSRPRßNH�� VPR� ODKNR� SULPHUMDOL� QHNDWHUH� L]PHG� XSR�
GREOMHQLK�SUHGPHWRY�]�RKUDQMHQLPL�SULPHUNL��NR]DUFH��VWHNOHQLFH��YUßH��6�ÈWHYLOQLPL�GUXJLPL�SUHGPHWL��SRVHEQR�OH�
VHQLPL��WDNÈQD�SULPHUMDYD�QL�ELOD�PRJRßD��VDM�VH�SUHSURVWR�QLVR�RKUDQLOL�

3RPHQ�VOLNRYQLK�YLURY�ODKNR�SRY]DPHPR�]�QDVOHGQMLPL�XJRWRYLWYDPL��SRPDJDMR�QDP�GRNXPHQWLUDWL� LQ�GRORßLWL
]QDßLOQH� REOLNH� SUHGPHWRY�� NL� VR� VH� SRMDYOMDOL� Y� SR]QHP� VUHGQMHP� YHNX�� QD� RVQRYL� XSRGREOMHQLK� SUHGPHWRY� MH
PRJRßH�LGHQWLILFLUDWL�]QDßLOQH�REOLNH�SRVDPH]QLK�SUHGPHWRY��VOLNRYQL�YLUL�RPRJRßDMR�GRNXPHWLUDQMH�SUHGPHWRY��NL
VH�QLVR�RKUDQLOL�Y�PX]HMVNLK�]ELUNDK��]D�ÈWHYLOQH�SUHGPHWH�SD�QHGYRPQR�YHOMD��GD�VH�MLK�MH�RKUDQLOR�ELVWYHQR�YHß�QD
XSRGRELWYDK�NRW�RULJLQDOQLK�SUHGPHWRY�

.OMXÞQH�EHVHGH��SUHGPHWL��ELYDOQH�QRWUDQMÊáLQH��VOLNRYQL�YLUL��IUHVNH��6ORYHQLMD��SR]QL�VUHGQML�YHN
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5()(5(1&(6

%XÞLÜ�� 9�� �������� 6WRO� Y� SHWLK� WLVRáOHWMLK�� /MXEOMDQD�
1DURGQL�PX]HM�
%XÞLÜ��9�� ��������0HÊáDQVND� VNULQMD� Y� 6ORYHQLML�� /MXEO�
MDQD��1DURGQL�PX]HM�
*RWLND� Y� 6ORYHQLML� �������� *RWLND� Y� 6ORYHQLML� �� 6YHW
SUHGPHWRY��*RWKLF�LQ�6ORYHQLD���7KH�:RUOG�RI�2EMHFWV��
/MXEOMDQD��1DURGQL�PX]HM�
-DULW]��*����������6HHOHQKHLO�XQG�6DFKNXOWXU��*HGDQNHQ
]XU� EH]LHKXQJ�0HQVFK� ��2EMHNW� LP� VSlWHQ�0LWWHODOWHU�
,Q�� (XURSlLVFKH� 6DFKNXOWXU� GHV�0LWWHODOWHUV�� 9HU{IIHQWOL�
FKXQJHQ� GHV� ,QVWLWXWV� I�U� PLWWHODOWHUOLFKH� 5HDOLHQNXQGH
gVWHUUHLFKV�� ��� :LHQ�� gVWHUUHLFKLVFKHQ� $NDGHPLH� GHU
:LVVHQVFKDIWHQ��������
-DULW]�� *�� �������� =ZLVFKHQ� $XJHQEOLFN� XQG� (ZLJNHLW�
(LQI�KUXQJ� LQ� GLH� $OOWDJVJHVFKLFKWH� GHV� 0LWWHODOWHUV�
:LHQ�.{OQ��%{KODX�9HUODJ�

.RV��0���ÈYDQXW��0����������/MXEOMDQVNH�VWHNODUQH�Y����
VWROHWMX� LQ� QMLKRYL� L]GHONL�9LUL�� *UDGLYR� ]D� PDWHULDOQR
NXOWXUR�6ORYHQFHY�,��/MXEOMDQD��1DURGQL�PX]HM�
0DNDURYLÞ�� *�� �������� 6ORYHQVND� OMXGVND� XPHWQRVW�
=JRGRYLQD� OLNRYQH� XPHWQRVWL� QD� NPHWLMDK�� /MXEOMDQD�
'UÌDYQD�]DORÌED�6ORYHQLMH�
6WDUH��9�� �������� 3RVRGMH� ]�2WRND� SUL�'REUDYL�� ,Q��2G
DQWLáQHJD�YUáD�GR�PDMROLNH��1RYR�PHVWR��'ROHQMVNL�PX�
]HM�1RYR�PHVWR����������
ÆWXODU�� +�� �������� 3LYVNR� SRVRGMH� VNR]L� VWROHWMD�� /MXE�
OMDQD��1DURGQL�PX]HM�
9DOH��*���������� ,WLQHUDULR�GL�3DROR�6DQWRQLQR� LQ�&DULQ�
WKLD��6WLULD�H�&DUQLROD�QHJOL�DQQL������������&RGLFH�YD�
WLFDQR�ODWLQR��������6WXGL�H�WHVWL������&LWWj�GHO�9DWLFDQR�
%LEOLRWHFD�DSRVWROLFD�9DWLFDQD�
9DYUD��(����������$OOWDJ�GHU�.�QVWOHU��,Q��.�KQHO�+��HW�DO�
�HGV���� $OOWDJ� LP� 6SlWWPLWWHODOWHU�� *UD]� �� :LHQ� �� .{OQ�
(GLWLRQ�.DOHLGRVNRS����������


