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

��

RULJLQDO�VFLHQWLILF�DUWLFOH �8'&�����������������
UHFHLYHG������������

$&5266�7+(�5('�*5((1�6($

0RMFD�Ç$83(5/
8QLYHUVLW\�RI�3ULPRUVND��)DFXOW\�RI�+XPDQLWLHV�.RSHU��7LWRY�WUJ���������.RSHU��6ORYHQLD

H�PDLO��PRMFD�VDXSHUO#JXHVW�DUQHV�VL

$%675$&7

$FFRUGLQJ� WR�5HQn�*LUDUG�P\WKV� QDUUDWH� WKH� IRXQGLQJ�PXUGHU��ZKLFK� UHVROYHV� WKH�PLPHWLF� FULVLV�� $V� D� FRQVH�
TXHQFH��P\WKV�FRQWDLQ�PRWLIV�V\PEROL]LQJ�ERWK�WKH�PLPHWLF�FULVLV�DQG�WKH�IRXQGLQJ�PXUGHU��,Q�6ORYHQH�IRONORUH�WKH
PLPHWLF�FULVLV�LV�RIWHQ�UHQGHUHG�E\�WKH�LPDJH�RI�WKH�VHD��SDUWLFXODUO\�WKH�UHG�DQG�RU�JUHHQ�VHD��DV�DQ�XQGLIIHUHQWLDWHG�
IRUPOHVV� HQWLW\��RU� D�SULQFLSOH�RI� D� VWDWH�EHIRUH� WKH�HPHUJHQFH�RI� VRFLDO� VWUXFWXUH�RU�RI� D� VWDWH�GXULQJ�DQG�DIWHU� LWV
GRZQIDOO��7KLV�SDSHU�FRPSDUHV�UHSUHVHQWDWLRQV�RI�WKH�VHD�LQ�6ORYHQH�IRON�VRQJV�DQG�WDOHV�DQG�LQ�VRPH�6ORYHQH�SRHWV
DQG�SDLQWHUV�

.H\�ZRUGV��5HQp�*LUDUG��P\WK��VHD��FRORXUV��IRON�VRQJV��OLWHUDWXUH��DUW

$775$9(562�,/�0$5(�52662�9(5'(

6,17(6,

5HQn�*LUDUG�DIIHUPD�FKH�L�PLWL�UDFFRQWDQR�GHOO¢DVVDVVLQLR�IRQGDWLYR��O¢HYHQWR�FKH�ULVROYH�OD�FULVL�PLPHWLFD��,�PLWL
FRQWHQJRQR�L�PRWLYL�FKH�D�OLYHOOR�VLPEROLFR�UDIILJXUDQR�WDQWR�OD�FULVL�PLPHWLFD�FKH�O¢DVVDVVLRQLR�IRQGDWLYR��1HOOD�WUD�
GL]LRQH�SRSRODUH�VORYHQD�OD�FULVL�PLPHWLFD�YLHQH�VSHVVR�UDIILJXUDWD�GDO�PDUH��LQ�SDUWLFRODUH�GDO�PDUH�YHUGH�H�R�URVVR�
VSD]LR�Qn�VWUXWWXUDWR�Qn�GLIIHUHQ]LDWR�FKH�UDSSUHVHQWD�OD�VLWXD]LRQH�SUHFHGHQWH�DOOD�FRPSDUVD�GHOOD�VWUXWWXUD�VRFLDOH�H
ROWUH�DOOD�VWHVVD��1HO�SUHVHQWH�VDJJLR�O¢DXWULFH�PHWWH�D�FRQIURQWR�OD�UDSSUHVHQWD]LRQH�GHO�PDUH�QHOOH�FDQ]RQL�H�QHOOH
IDYROH�SRSRODUL�VORYHQH�H�QHOOH�RSHUH�GL�DOFXQL�SRHWL�H�SLWWRUL�VORYHQL�

3DUROH�FKLDYH��5HQp�*LUDUG��PLWR��PDUH��FRORUL��WUDGL]LRQH�SRSRODUH��SRHVLD��SLWWXUD
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$FFRUGLQJ� WR� 5HQp� *LUDUG� �������� KXPDQ� VRFLHW\
FRPHV�LQWR�EHLQJ�DIWHU�WKH�PLPHWLF�FULVLV���WKH�ILHUFH�DQG
FKDRWLF�ILJKW�IXHOHG�E\�PLPHWLF�GHVLUH���VXEVLGHV�E\�WKH
PHDQV� RI� WKH� IRXQGLQJ� PXUGHU�� L�H��� ZKHQ� WKH� PRE
O\QFKHV�RQH� LQGLYLGXDO��7KH�PXUGHULQJ�RI�DQ� LQGLYLGXDO
YLFWLP� LV� WKH� EDVLV� IRU� WKH� IRUPDWLRQ� DQG� WKH� UHLQIRUFH�
PHQW�RI�ERWK�WKH�WLHV�KROGLQJ�D�FRPPXQLW\�WRJHWKHU�DQG
WKH�FRPPXQLW\
V�WZLVWHG�VHOI�DZDUHQHVV��,Q�FULWLFDO�VLWXD�
WLRQV�� VXFK� DV� ZDUV�� QDWXUDO� GLVDVWHUV�� HSLGHPLFV�� HWF��
KXPDQ� FRPPXQLWLHV� IDFH� WKH� GDQJHU� RI� SDVVLRQV� DQG
YLROHQFH� EULPPLQJ� RYHU� LQWR� D� PLPHWLF� FULVLV�� WKXV
WKUHDWHQLQJ�WKH�YHU\�VXUYLYDO�RI�WKH�VRFLDO�WLHV�ZLWKLQ�WKH
FRPPXQLW\� DQG� KHQFH� WKH� FRPPXQLW\� LWVHOI�� 7R� DYRLG
WKLV�� KXPDQ� FRPPXQLWLHV� KDYH� GHYHORSHG� WZR�ZD\V� LQ
ZKLFK� WKH\� FRQWLQXRXVO\� UH�HQIRUFH� WKHLU� LQQHU� VRFLDO
WLHV�DQG�UHPLQG�WKHPVHOYHV�RI�WKH�KRUURU�RI�WKH�PLPHWLF
FULVLV� DQG� WKH� IRXQGLQJ�PXUGHU�� WKH� ULWXDO� VDFULILFH� DQG
WKH�P\WKLFDO�QDUUDWLRQ��:KLOH�WKH�ULWXDO�VDFULILFH�UHHQDFWV
WKH�PLPHWLF� FULVLV� DQG� WKH� IRXQGLQJ�PXUGHU� LQ� D� �FRQ�
WUROOHG�HQYLURQPHQW���WKH�P\WK�UH�SUHVHQWV�ERWK�RI�WKHVH
HYHQWV�� 7KH� VDFULILFLDO� RIIHULQJ� NHHSV� WKH� FRPPXQLW\
V
YLROHQFH� XQGHU� FRQWURO� E\� HQWUXVWLQJ� WKH� REOLJDWLRQ� WR
PXUGHU�WR�D�VLQJXODU�FKRVHQ�LQGLYLGXDO���L�H��WKH�SULHVW��
DQG�E\�UHVRUWLQJ�WR�OHVV�DQG�OHVV�FUXHO�DQG�OHVV�DQG�OHVV
REYLRXV�PHWKRGV�RI�VDFULILFH��\HW�WKH�P\WK�LV�DOVR�FUXFLDO
IRU�KLGLQJ�YLROHQFH�DQG�GLVJXLVLQJ�LW�E\�FKDQJLQJ�LW� LQWR
RWKHU�PRWLIV�� WKH� VDFULILFLDO�PXUGHU� RI� WKH�YLFWLP� �RU�� LQ
P\WKLFDO�QDUUDWLRQ��WKH�KHUR��FDQ�EH�WXUQHG�LQWR�VXLFLGH
RU� WKH� KHUR
V� GHSDUWXUH� IRU� WKH�DQ� RWKHU� ODQG�ZRUOG�� RU
WKH� YLFWLP
V�KHURLQH
V� ZHGGLQJ� WR� D� P\WKLFDO� FUHDWXUH�
VXFK�DV�SRYRGQL�PRÊ��WKH�PDQ�RI�ZDWHUV��$V�WKH�PRWLI�RI
YLROHQFH�DQG�PXUGHU�LV�WUDQVIRUPHG��VR�WRR�DUH�WKH�V\P�
EROV� RI� WKH�PLPHWLF� FULVLV�� $PRQJ� WKHVH� *LUDUG� ������
������HQOLVWV� WKH�FRQIXVLRQ�RI�GD\�DQG�QLJKW�RU�VN\�DQG
HDUWK�� FUHDWXUHV� ZLWK� KXPDQ�� DQLPDOLVWLF� DQG� GLYLQH
IHDWXUHV� �H�J��� D� VQDNH� ZKLFK� FKDQJHV� LQWR� D� SULQFH�
FUHDWXUHV�ZLWK�VXSHUQXPHUDU\�ERG\�SDUWV��VXFK�DV�VQDNHV
ZLWK� QLQH� WDLOV��� LQFHVVDQW� FRQIOLFWV� �IUHTXHQWO\� DPRQJ
WZLQV��DQG�QDWXUDO�FDWDVWURSKHV�

,Q�WKLV�SDSHU��,�ZLOO�WU\�WR�VKRZ�WKDW�WKH�VHD�LQ�6ORYHQH
IRONORUH� FDQ� RIWHQ� EH� VHHQ� DV� D� V\PERO� RI� WKH�PLPHWLF
FULVLV��7KH�KXPDQ�PLQG�HQYLVDJHV�WKH�VHD�DV�HQGOHVV�DQG
PDMHVWLF�� &KHYDOLHU� DQG� *KHHUEUDQW¤V� RSHQLQJ� RI� WKH
�6HD�� HQWU\� LQ� WKHLU� 'LFWLRQDU\� RI� 6\PEROV� GHOLQHDWHV
WKHVH� TXDOLWLHV� EULOOLDQWO\�� �%HFDXVH� RI� WKHLU� DSSDUHQWO\
OLPLWOHVV�H[WHQW��VHDV�DQG�RFHDQV�DUH�LPDJHV�RI�WKH�SULPDO
XQGLIIHUHQWLDWHG� VWDWH�RI�SULPHYDO� IRUPOHVVQHVV�� �&KHYD�
OLHU��*KHHUEUDQW�� ������ ������ %\� EHLQJ� DQ� XQGLIIHUHQWL�
DWHG� DQG� LQDUWLFXODWH� VSDFH��ZKLFK� LV� XOWLPDWHO\� RXW� RI
FRQWURO�� WKH� VHD� LV�DQ�DSW� V\PERO�RI� WKH� VWDWH�EHIRUH� WKH
IRUPDWLRQ�RI� WKH�VRFLDO�VWUXFWXUH�RU�RI�D�VWDWH� WKUHDWHQLQJ
WR� GHVWUR\� WKH� VRFLDO� VWUXFWXUH�� :KDW� ,� DP� SDUWLFXODUO\
LQWHUHVWHG�LQ�DUH�WKH�QDUUDWLRQV�GHSLFWLQJ�WKH�VHD�DV�JUHHQ

DQG�RU� UHG�� ,Q�P\�RSLQLRQ�� WKLV� FKURPDWLF� FRPELQDWLRQ
HQKDQFHV�WKH�PLPHWLF�FULVLV�V\PEROLVP�RI�WKH�VHD�

$IWHU� FRQVLGHULQJ� WKH� VHPLRWLF� YLHZ� RI� WKH� WZR� FRO�
RXUV�DQG�WKH�V\PEROLVP�RI�UHG��JUHHQ�DQG�WKH�VHD��,�ZLOO
HQGHDYRU� WR�VXSSRUW�P\�WKHVLV�ZLWK�H[DPSOHV� IURP�6OR�
YHQH�IRONORUH��OLWHUDWXUH�DQG�SDLQWLQJ�

&2/285��$1�(9$6,9(�&$7(*25<

,Q� WKH� HVVD\� �+RZ� &XOWXUH� &RQGLWLRQV� WKH� &RORXUV
:H�6HH��8PEHUWR�(FR� ������� VKRZV� WKDW� GLIIHUHQW� ODQ�
JXDJHV� GLYLGH� WKH� FKURPDWLF� VSHFWUXP� LQWR� LQGLYLGXDO
FRORUV� �DQG� KHQFH� ZRUGV� IRU� FRORUV�� LQ� GLIIHUHQW� ZD\V�
:KLOH�GLIIHUHQFHV� LQ� WKH�PHQWDO�OLQJXLVWLF� SHUFHSWLRQ� RI
WKH�FRORU�VSHFWUXP�PD\�EH�V\QFKURQLF��VKLIWV�FDQ�DOVR�EH
H[SHFWHG�WR�EH�REVHUYHG�IURP�D�GLDFKURQLF�SHUVSHFWLYH�

%\�UHODWLQJ�D�SDVVDJH�IURP�$XOXV�*HOOLXV
�1RFWHV�$F�
WLFDH� IURP� WKH��QG� FHQWXU\�$'�DQG�E\� SURYLGLQJ� H[DP�
SOHV� IURP�RWKHU�DQFLHQW�5RPDQ�DXWKRUV��(FR�ZDUQV� WKDW
WKH� /DWLQ�ZRUG� IODYXV�� IRU� LQVWDQFH�� GHQRWHV� WKH� FRORXU
VKDGHV� UHVXOWLQJ� IURP� D�PL[WXUH� RI� JUHHQ� DQG� ZKLWH� RU
JUHHQ�� ZKLWH� DQG� UHG�� ,Q� 5RPDQ� WLPHV� WKHVH� FRORXU
VKDGHV�ZHUH� FODVVLILHG� DV� HLWKHU� UHG� RU� JUHHQ�� 7KXV� WKH
/DWLQ�ZRUG�IODYXV�LV�XVHG�WR�GHVFULEH�'LGR
V�EORQG�KDLU�
WKH� PXGG\� ZDWHUV� RI� WKH� 7LEHU�� DQG� �� ROLYH� OHDYHV�
&KHYDOLHU�DQG�*KHHUEUDQW��������SRLQW�WR�D�VLPLODU�SKH�
QRPHQRQ��VLQRSLV��WKH\�VD\��ZDV�RULJLQDOO\�XVHG�LQ�/RZ
/DWLQ�WR�GHQRWH�WKH�UHGGLVK�EURZQ�VRLO���RU�WKH�SLJPHQW
PDGH�IURP�LW���IURP�WKH�%ODFN�6HD�SRUW�RI�6LQRSH��\HW�LQ
WKH���WK�FHQWXU\�VLQRSLV�PHDQW�ERWK�UHG�DQG�JUHHQ��7KH
ZD\�LQ�ZKLFK�ZRUGV�FRYHU�WKH�FRORU�VSHFWUXP�WKHUHIRUH
FKDQJHV�RYHU�WLPH�

7KLV� SKHQRPHQRQ� VWLOO� UHYHUEHUDWHV� LQ� WKH� UHODWLYH
HODVWLFLW\�RI�ZRUGV�IRU�FRORXUV��EORRG��ZLQH�DQG�KDLU�FDQ
DOO�EH�VDLG�WR�EH�UHG��DOWKRXJK�WKH�ILUVW� WZR�VKDGHV�PD\
EH�YHU\�GLIIHUHQW�DQG� WKH� WKLUG� VKDGH�PLJKW�EH�� LI� UHIHU�
ULQJ� WR� D� FORWK�� UHQGHUHG� E\� WKH� ZRUGV� EURZQ� DQG� RU�
DQJH�� )XUWKHUPRUH�� JROGHQ� RU� \HOORZLVK� ZLQH� LV� FDOOHG
ZKLWH��DQG�WKH�ZKLWH��SDOH�FRPSOH[LRQ�RI�DQ�LOO�SHUVRQ�LV
GHVFULEHG� DV� JUHHQLVK� LQ� (QJOLVK�� EXW� OLWHUDOO\� ]HOHQ�
JUHHQ��LQ�6ORYHQH�

,W�LV�WKHUHIRUH�QHFHVVDU\�WR�DSSO\�D�JRRG�GHDO�RI�FDX�
WLRQ�ZKHQ�ZH�LQWHUSUHW�WKH�PHDQLQJ�RI�ZRUGV�IRU�FRORXUV
LQ�ROG�WH[WV��WKH\�PD\�QRW�GHQRWH�WKH�VDPH�FRORXUV�WRGD\
DV�WKH\�GLG�LQ�WKH�SDVW�� ,Q�VHPLRWLF�WHUPV��ZH�FRXOG�VD\
WKDW�ZH� NQRZ� WKH� VLJQ
V� OHYHO� RI� H[SUHVVLRQ� EXW� QRW� LWV
OHYHO�RI�FRQWHQW�

/HW� XV� QRZ� OHDYH� EHKLQG� WKH� ZD\� ODQJXDJHV� FRUUH�
VSRQG�WR� WKH�SK\VLFDO�ZDYH� OHQJWKV�RI�FRORXU� OLJKW��DQG
WXUQ�WR�WKH�V\PEROLF�PHDQLQJV�RI�FRORXUV��,Q�WKLV�UHVSHFW�
*XQWKHU�.UHVV�DQG�7KHR�YDQ�/HHXZHQ��������VKRZ�WKDW
�FRORXU�FRGHV��DUH�IDU�IURP�EHLQJ�XQLYHUVDO�DQG�WKDW�LQ�
GLYLGXDO� FRORXUV� FDQ� DFTXLUH� YHU\� GLYHUVH� PHDQLQJV� LQ
GLIIHUHQW� FRQWH[WV�� 8VXDOO\�� D� SDUWLFXODU� FRORXU� KDV� D
VWULFWO\� VSHFLILF�PHDQLQJ�RQO\� IRU�D� UHODWLYHO\� VPDOO� DQG
VSHFLDOL]HG�FRPPXQLW\�
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)LJ�����$OHQND�.RGHUPDQ��)URP�WKH�6HD�&\FOH��������DFU\OLF�RQ�FDQYDV�����[����FP�
6O�����$OHQND�.RGHUPDQ��,]�FLNOD�0RUMH��������DNULO�QD�SODWQX�����[����FP�

+HQFH�ZH�VKRXOG�GHGXFH� WKDW�RXU�XQGHUVWDQGLQJ�RI
ZRUGV� IRU� FRORXUV� DQG� RI� WKHLU� V\PEROLF� PHDQLQJV� LV
DQ\WKLQJ� EXW� FHUWDLQ�� +RZ�� WKHQ�� FDQ� ZH� NQRZ� ZKDW
FRORXUV��H�J���JUHHQ�DQG�UHG�ZLWK�UHIHUHQFH�WR�WKH�VHD��LQ
VXFK� WH[WV� DV� IRON� VRQJV�PHDQ"�&RQVLGHULQJ� WKDW� SRHWU\
KDV� RIWHQ� ERUURZHG� IURP� IRONORUH�� RQH� PLJKW� ZDQW� WR
ORRN�DW�VXFK�GLFWLRQV�LQ�PRGHUQ�OLWHUDWXUH��\HW�WKHUH�LV�D
SRVVLEOLW\� WKDW� WKH\�EH�D� UHVXOW� RI� D� OLWHUDU\� FRQYHQWLRQ�
7R�YHULI\�WKH�PHDQLQJV�RI�WKHVH�FRORXUV��,�FRQIURQWHG�WKH
OLWHUDU\�LPDJHV�ZLWK�WKH�LPDJHU\�LQ�SDLQWLQJV�DQG� IRXQG
WKDW� LPDJHV� LQ�DUW�PLUURU� WKRVH� LQ� OLWHUDWXUH��ZKLOH� ERWK
VKRZ� FRQWLQXLW\� ZLWK� DQFLHQW� V\PEROLVP�� ,� WKHUHIRUH
SURSRVH�D�K\SRWKHVLV�WKDW�LQ�DUWLVWLF�H[SUHVVLRQ��ZKHWKHU
LW�EH�IRONORUH��OLWHUDWXUH�RU�YLVXDO�DUW��V\PEROLF�PHDQLQJV�
LQFOXGLQJ�WKRVH�RI�FRORXUV��PD\�EH�PXFK�PRUH�SHUVLVWHQW
WKDQ�LQ�HYHU\GD\�ODQJXDJH�

:+(1�7+(�6($�,6�5('��*5((1�25�5('',6+�*5((1�
$�6<0%2/�2)�7+(�0,0(7,&�&5,6,6

,Q� WKH� SDVVDJH� IURP�$XOXV�*HOOLXV� WR�ZKLFK� (FR� UH�
IHUV�� WKH� DXWKRU� TXRWHV� (QQLXV� �$QQDOHV�� ;,9�� �������
ZKR�GHVFULEHV�WKH�VHD�DV�IROORZV���PDUPRUH�IODXR���FDH�
UXOHXP�VSXPDW�PDUH���DV�TXRWHG�LQ�$XOXV�*HOOLXV��*HO�
OLR�������� ,������ LWDOLFV�0�� ÉDXSHUO��� )DYRULQXV��*HOOLXV

LQWHUORFXWRU��LV�SX]]OHG�E\�(QQLXV
�FKRLFH�RI�ZRUGV�IODXR
DQG� FDHUXOHXP�� ZKLOH� KH� LQWHUSUHWV� WKHP� DV� UHG� DQG
JUHHQ���OLNH�UHG��"��PDUEOH�WKH�JUHHQ�VHD�IRDPV��

,� EHFDPH� LQWHUHVWHG� LQ� WKLV� FRPELQDWLRQ� RI� FRORUV
ZKHQ�,�VXGGHQO\�UHDOLVHG�WKDW�,�KDG�DOUHDG\�FRPH�DFURVV
LW� LQ� UHODWLRQ� WR� WKH�VHD�LQ�RQH�RI� WKH�5HVLDQ�YDULDQWV�RI

WKH� /HSD� 9LGD� IRON� VRQJV� �ÉDXSHUO�� ������� D� PRWLI� WR
ZKLFK�,�ZLOO�UHWXUQ�ODWHU�

0\� HQTXLU\� GHSDUWV� IURP� WKH� TXHVWLRQ� ZKHWKHU� WKH
GHVFULSWLRQV�RI�WKH�VHD�DV�UHGGLVK�JUHHQ�LQ�ROG�WH[WV�UHIHU
WR�VKDGHV�RI�FRORUV�WKDW�ZH�ZRXOG�WRGD\�FDOO�E\�D�GLIIHU�
HQW�QDPH��RU�VKRXOG�ZH�WUXVW�RXU�H\HV�DQG�HDUV�DQG�EH�
OLHYH� WKDW� ZH� XQGHUVWDQG� WKH� H[SUHVVLRQ� FRUUHFWO\�� )XU�
WKHUPRUH�� LW� LV�ZRUWK� DVNLQJ�ZKHWKHU� WKH� H[SUHVVLRQ� UH�
IHUV� WR� D� KRPRJHQHRXV� PL[WXUH�� ZKHUH� UHG� DQG� JUHHQ
IXVH�LQWR�D�PRQRFKURPDWLF�SODQH��RU�WR�D�KHWHURJHQHRXV
RQH��ZKHUH�VSRWV�RI�UHG�DQG�JUHHQ�DOWHUQDWH��)LQDOO\��ZH
PXVW� EH� UHDG\� WR� DFFHSW� WKH�ZKROH� UDQJH� RI� VKDGHV� RI
WKH�PL[WXUH�� LQFOXGLQJ�ERWK�H[WUHPHV�� WKH��SXUH��JUHHQ
DQG�WKH��SXUH��UHG�

)RFXVLQJ�RQ�WKH�SDLQWLQJV�SURGXFHG�LQ�RU�DURXQG�,V�
WULD�� H[DPSOHV� RI� UHGGLVK�JUHHQ� VHDV� UDQJH� IURP� WKH
UDWKHU� SULPLWLYH� H[�YRWR� SDLQWLQJV� LQ� WKH� FKXUFK� RI� 6W
0DU\� $VFHQVLRQ� LQ� 6WUXQMDQ�� 6ORYHQLD� �YL]�� WKRVH� E\
1LFROy�)RQGD�IURP������DQG�*LDFRPR�&DVWUR�DQG�VRQV
IURP�������DOWKRXJK�� WKH� UHGGLVK� WRQH�PLJKW�EH� WKH� UH�
VXOW�RI�DJHLQJ�RU�GLUW��� WR�WKH�7ULHVWLQH�PDULQLVW�8JR�)OX�
PLDQL� �������������SDUWLFXODUO\�KLV� �<DFKWV� LQ� WKH�+DU�
ERU��� DQG� WR� UHFHQW�ZRUNV� RI� 6ORYHQH� DUWLVWV�� -DQH]�0D�
WHOLá¤V��/RJERRN�� ������� LV�DQ�H[DPSOH�RI�D�KRPRJHQH�
RXV�PL[WXUH��ZKLOH�-RQL�=DNRQMÊHN¤V��8QGHU�WKH�6XUIDFH��
5HG���������DQG�D�VHULHV�RI�$OHQND�.RGHUPDQ¤V�SDLQWLQJV
H[HPSOLI\�KHWHURJHQHRXV�PL[WXUHV�RI� UHG�DQG�JUHHQ� �ILJ�
XUHV�������7KHUH�LV�QR�HQG�WR�FDVHV�RI�FRPSOHWHO\�UHG�RU
FRPSOHWHO\� JUHHQ� VHDV�� VXFK� DV� ,JRU� %UDYQLáDU
V� FROOHF�
WLRQ��6HDV�� IURP� WKH�\HDUV������������ZKLFK� LQFOXGHV
VHYHUDO� �DOPRVW�� PRQRFKURPDWLF� JUDVV�JUHHQ� VHDV�� RU
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)LJ�� ��� $OHQND� .RGHUPDQ�� /XPLnUH�� ������ DFU\OLF� RQ
FDQYDV������[����FP�
6O�����$OHQND�.RGHUPDQ��/XPLnUH��������DNULO�QD�SODWQX�
����[����FP�

0DWHOLá
V� FRPSOHWHO\� UHG� VHDV�� $OHÊ� 6HGPDN� KDV� ERWK
KHWHURJHQHRXV�PL[WXUHV�DQG�JUHHQ�VHDV��ILJXUHV������

/HW�XV� WDNH�D� ORRN�DW�KRZ� -HDQ�&KHYDOLHU� DQG�$ODLQ
*KHHUEUDQW� H[SODLQ� WKH� V\PEROLVP� RI� UHG� DQG� JUHHQ� LQ
WKHLU�'LFWLRQDU\�RI�6\PEROV��������

7KH� EULJKW� UHG� FDQ� V\PEROL]H� �WKH� P\VWHU\� RI� OLIH
KLGGHQ�RQ�WKH�GDUN�IORRU�RI�WKH�SULPHYDO�RFHDQ�GHSWKV��
ZKLOH��>W@KH� £ZLQH�GDUN� VHD¤�RI� WKH�$QFLHQW�*UHHNV� DQG
WKH� £5HG� 6HD¤� >VWDQG� IRU@� WKH� ZRPE� LQ� ZKLFK� OLIH� DQG
GHDWK� DUH� WUDQVPXWHG� RQH� LQWR� WKH� RWKHU�� �&KHYDOLHU�
*KHHUEUDQW�� ������ ������'DUN� UHG�� DV� DOO� FKWKRQLF�PR�
WLIV�� LV�DPELJXRXV��ZKHQ�KLGGHQ�� LW�DSSHDUV� WR� VWDQG� IRU
OLIH�� ZKHUHDV� ZKHQ� VSLOW� DQG� YLVLEOH� LW� PHDQV� GHDWK�

WKHUHIRUH� VLJQLI\LQJ� VRPHWKLQJ� XQWRXFKDEOH�� )XUWKHU�
PRUH���UHG�ZLOO�DOZD\V�EH� WKH�VSRLOV�RI� WKH�ZDU���RU�RI
WKH�GLDOHFWLF���EHWZHHQ�+HDYHQ�DQG�(DUWK��WKH�ILUH�RI�WKH
6XQ� DQG� WKH� ILUHV� RI� WKH� +HOO�� �&KHYDOLHU�� *KHHUEUDQW�
�����������

$FFRUGLQJ�WR�&KHYDOLHU�DQG�*KHHUEUDQW�JUHHQ�PD\�DV
ZHOO� EH� �WKH� FRORXU� RI� WKH� DZDNHQLQJ� RI� WKH� SULPHYDO
ZDWHUV�� �&KHYDOLHU��*KHHUEUDQW�� ������ ����� DQG� WKXV� D
UHJHQHUDWLYH� OLIH� IRUFH�� EXW� DOVR� LPPRUWDOLW\� DQG� HYHQ
SDVVLQJ�DQG�GHDWK�� 5LYHU� DQG� VHD� GLYLQLWHV� DQG� VHPLGL�
YLQLWLHV�DUH�JUHHQ�RU�GUHVVHG� LQ�JUHHQ��EXW�JUHHQ� LV�DOVR
WKH� FRORXU� RI� WKH� GLYLQLWLHV� RI� UHJHQHUDWLRQ� �� WKHVH
�VSHQG�WKH�:LQWHU�LQ�WKH�8QGHUZRUOG�ZKHUH�WKH\�DUH�UH�
JHQHUDWHG� E\� FKWKRQLDQ� UHG� >DQG� DV@� D� UHVXOW� WKH\� DUH
H[WHUQDOO\�JUHHQ�EXW�LQWHUQDOO\�UHG��DQG�WKHLU�UXOH�H[WHQGV
RYHU�ERWK�ZRUOGV���&KHYDOLHU��*KHHUEUDQW�������������

7KH� 6ORYHQH� P\WKLFDO� ILJXUH� =HOHQL� -XULM� �*UHHQ
*HRUJH��PD\�DOVR�EH�UHODWHG�WR�WKHVH�GLYLQLWLHV�RI�UHJHQ�
HUDWLRQ�� =HOHQL� -XULM�� D� EHDUHU� RI� RSSRVLQJ� V\PEROLF
PHDQLQJV��PD\�EH�UHSUHVHQWHG�DV�ZHDULQJ� WURXVHUV�ZLWK
RQH� UHG� DQG� RQH� JUHHQ� WURXVHU� OHJ�� ÉPLWHN� ������� VXJ�
JHVWV�WKDW�WKLV�PLJKW�V\PEROL]H�WKH�DOWHUQDWLQJ�ZDUP�DQG
FROG�KDOYHV�RI�WKH�\HDU��7KLV�P\WKLFDO�KHUR�UHWXUQV�HYHU\
\HDU� �IURP� EHKLQG� WKH� JUHHQ� JURYH�� IURP� EHKLQG� WKH
EORRG\�VHD����L]]D�ORJD�]HOHQRJD��L]]D�PRUMD�NUYDYRJD��
613� ,,,�� DV� TXRWHG� LQ� ÉPLWHN�� ������ ����� ,W� LV� SUHFLVHO\
WKLV�EORRG\�VHD�WKDW�LQ�6ORYHQH�P\WKRORJ\�VXUURXQGV�WKH
ZRUOG�DQG�UHSUHVHQWV�WKH�OLPLW�VHSDUDWLQJ�WKLV�ZRUOG�IURP
�WKH� RWKHU� RQH��� OLIH� IURP� GHDWK�� ZLWK� D� �ERDWPDQ�
��EURGQLN��� LELG��� SURYLGLQJ� D� SDVVDJH�� &KHYDOLHU� DQG
*KHHUEUDQW���������WRR��VD\�WKDW�WKH�VHD�LV�ERWK�DQ�LPDJH
RI�OLIH�DQG�GHDWK��DQG�WKDW�LQ�P\WKRORJLHV�RI�PDQ\�SHR�
SOHV�WKH�VHD�UHSUHVHQWV�D�SDVVDJH�WR�WKH�RWKHU�ZRUOG�

5HWXUQLQJ� WR� 5HQp� *LUDUG�� LI� P\WKV� WHOO� WKH� VWRU\� RI
YLFWLPV��� L�H���RI� WKHLU�GHDWK�RU��GHSDUWXUH� IRU� WKH�RWKHU
ZRUOG�� �� WKHQ� WKH� VSDFH� RI� WKLV� SDVVDJH�� WKH� VHD�� LV� RI
FUXFLDO� LPSRUWDQFH��:KLOH�*LUDUG�GLVFXVVHV� VDFULILFH�E\
GURZQLQJ��*LUDUG���������KH�GRHV�QRW�OLVW�WKH�VHD�DPRQJ
KLV�PDQ\�H[DPSOHV�RI�V\PEROV�RI�WKH�PLPHWLF�FULVLV��<HW
WKH� VHD�� WKLV� HQRUPRXV�� LQDUWLFXODWH�� PDMHVWLF� ERG\� RI
ZDWHU�� ILWV� KLV�GHVFULSWLRQV�RI� WKH� W\SLFDO� IHDWXUHV�RI� WKH
PLPHWLF� FULVLV�� HQWDQJOHPHQW�� DEVHQFH� RI� GLIIHUHQWLDELO�
LW\��WHUULEOH�FKDRV��FRQIOLFW�EHWZHHQ�OLIH�DQG�GHDWK�

7R� EHWWHU� LOOXVWUDWH� WKH� FDVH�� OHW� XV� ORRN� DW� KRZ� DQ�
FLHQW�*UHHNV�DQG� WKH�5HQDLVVDQFH�SDLQWHU�*LXVHSSH�$U�
FLPEROGR�LPDJLQHG�WKH�VHD�

3LHUUH�&RUGLHU� �������VKRZV�KRZ� LQ�DQWLTXLW\� WKH� LQ�
KDELWDQWV�RI� WKH�0HGLWHUUDQHDQ�FRDVWV� VDZ� WKH� VHD�DV�DQ
HOHPHQW�ZKLFK� LV�GHWDFKHG� IURP� WKLV�ZRUOG�DQG�RSHQ� WR
WKH�ZRUOG�EH\RQG�DQG�ZKLFK�LV�LPEXHG�ZLWK�VDQFWLW\�DQG
SRSXODWHG�ZLWK� GLYLQLWLHV��$QFLHQW�*UHHNV� EHOLHYHG� WKDW
WKH�ERGLHV�RI� WKH�GURZQHG� OLQJHUHG�QRZKHUH��GULIWHG� WR�
ZDUGV� VRPH� QR�SODFH�� 7KH� XQGHUZDWHU� ZRUOG� KDXQWHG
$QFLHQW�*UHHNV�ZLWK�KRUURU��DV�WKH\�LPDJLQHG�LW�WR�EH�WKH
UHLJQ� RI� KRPRSKDJ\� �IHHGLQJ� RQ� UDZ�PHDW�� DQG� DOHORS�
KDJ\��IHHGLQJ�RQ�PHDW�RI�DQ�LQGLYLGXXP�RI�WKH�VDPH�NLQG
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)LJ�����$OHQND�.RGHUPDQ��&RQWHPSRUDQHLW\��������DFU\OLF�RQ�FDQYDV�����[����FP�
6O�����$OHQND�.RGHUPDQ��6RÞDVQRVW��������DNULO�QD�SODWQX�����[����FP�

)LJ�����$OHÉ�6HGPDN��%RDW������������VHULJUDSK\�����[�����FP�
6O�����$OHÉ�6HGPDN��ÝROQ������������VHULJUDILMD�����[�����FP�

DV� WKH�HDWHU���$QFLHQW�*UHHNV� VDZ� WKH�XQGHUZDWHU�ZRUOG
DV�D�SODFH�ZKHUH�DOO� ODZV�RI�QDWXUH�ZHUH� WXUQHG�XSVLGH
GRZQ�� ,Q� WKHLU� YLHZ�� WKH� RFHDQ� GHYRXUHG� LWV� RZQ
FKLOGUHQ�

6XUSULVLQJO\� VLPLODU� WR� WKLV� SHUFHSWLRQ� LV� D� WKRXJKW
ZKLFK� ZH� FDQ� ILQG� LQ� WKH� 6ORYHQH� SKLORVRSKHU� 7DUDV
.HUPDXQHU
V� LQWHUSUHWDWLRQ� RI� $UFLPEROGR
V� SDLQWLQJ
�:DWHU����$�P\WK�LV�IRXQG�LQ�WKH�:DWHU��\HW�LW�LV�D�FRP�
SOHWHO\� SDJDQ�� D� SUH�QHRO\WKLF�P\WK�� VR� WR� VD\�� D�P\WK

IURP� D� WLPH� ZKHQ� WKH� KXPDQ� ZDV� QRW� \HW� DQ� LQVWLWX�
WLRQDO��RUJDQLF�FUHDWXUH��ZKHQ�WKH�KXPDQ�ZDV�VWLOO�RQO\
UDZ� QDWXUH�� >���@� $UFKLPEROGR
V� QDWXUH� LV� SUH�QDWXUDO�
SUH�KXPDQ�� IURP� D� WLPH�ZKHQ� OLIH� RQO\� FUDZOHG� XQGHU
ZDWHU��$�KXPDQ�DV�D�KXPDQLVWLF�FUHDWXUH�GRHV�QRW�H[LVW�
1RW�DQ\�PRUH"�1RW�\HW"�7KHUH�LV�D�KXPDQ��EXW�LW�LV�RI�DQ
DQLPDO�RUGHU��LW� LV�FRPSRVHG�RI� WKH�ORZHU���.HUPDXQHU�
����������WUDQVODWLRQ�0��ÉDXSHUO���

� �9�9RGL�RGNULMHPR�PLW��D�SRYVHP�SRJDQVNL��WDNR�UHNRá�SUHGQHROLWVNL��PLW�L]�áDVRY��NR�áORYHN�VSORK�ÊH�QL�ELO�LQVWLWXFLRQDOQR��RUJDQVNR
ELWMH��NR�MH�ELO�ÊH�JROD�QDWXUD��>���@�$UFLPEROGRYD�QDWXUD�SD�MH�SUDQDWXUQD��SUHGáORYHÊND��L]�GREH��NR�MH�JRPD]HOR�ÌLYOMHQMH�OH�Y�YRGL�
àORYHND�NRW�KXPDQLVWLáQHJD�ELWMD�QL��1H�YHá"�ÉH�QH"�àORYHN�MH��DPSDN�LVWL�NRW�ÌLYDOVWYR��VHVWDYOMHQ�L]�QLÌMHJD���.HUPDXQHU������������
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)LJ�����$OHÉ�6HGPDN��$�0DQ�LQ�D�%RDW��������WHPSHUD���FDQYDV���ZRRG������[�����FP�
6O�����$OHÉ�6HGPDN��0RÉ�Y�ÞROQX��������WHPSHUD���SODWQR���OHV������[�����FP�

,I�ZH�ORRN�DW�WKH�6ORYHQH�P\WKV�DERXW�WKH�HQG�RI�WKH
ZRUOG���H�J���WKH�ILVK�)DURQLND��ZKLFK�EHDUV�WKH�ZRUOG�RQ
LWV�EDFN���ZH�ILQG�WKDW�WKH�6ORYHQHV�LPDJLQHG�WKH�HQG�RI
WKH� ZRUOG� EHLQJ� FDXVHG� E\� ZDWHU�� QRW� ILUH� �.HOHPLQD�
������ÉPLWHN���������*LUDUG� ��������RQ� WKH�RWKHU�KDQG�
ZULWHV� WKDW� WKH� HQG� RI� WKH� ZRUOG�� WKH� DSRFDO\SVH�� LV� D
PHWDSKRU� RI� WKH�PLPHWLF� FULVLV� �� RI� WKDW� SDUWLFXODU� PL�
PHWLF�FULVLV�ZKLFK�GRHV�QRW�FXOPLQDWH� LQ� DQG�HQG�ZLWK
WKH� IRXQGLQJ�PXUGHU�� EXW�ZKLFK� HVFDODWHV� WR� WKH� HYHQ�
WXDO�GHVWUXFWLRQ�RI�VRFLHW\��$OWKRXJK�*LUDUG�GRHV�QRW�H[�
SOLFLWO\�QDPH�WKH�VHD�DPRQJ�KLV�H[DPSOHV�RI�WKH�PLPHWLF
FULVLV��KH�FHUWDLQO\�DUJXHV� WKDW� WKLV� V\PEROLF�PHDQLQJ� LV
SUHVHQW� LQ� WKH� DQQRXQFHPHQW� RI� WKH� HQG� RI� WKH� ZRUOG�
+HQFH� LI� WKH� VHD� LV� FDSDEOH� RI� FDXVLQJ� WKH� HQG� RI� WKH
ZRUOG�� DV� LQ� 6ORYHQH� P\WKRORJ\�� WKHQ� ZH� FDQ� GHGXFH
WKDW�WKH�VHD�GRHV�LPSO\�V\PEROLVP�RI�WKH�PLPHWLF�FULVLV�

/HW�XV�QRZ�WDNH�D�ORRN�DW�VRPH�H[DPSOHV�RI�WUDGLWLRQDO
6ORYHQH�FRQFHSWLRQV�RI�WKH�VHD��,Q�RQH�RI�WKH�P\WKV�DERXW
.UHVQLN�� UHFRUGHG�E\� -DNRE�.HOHPLQD��ZH� UHDG� WKDW� WKLV
P\WKLFDO�KHUR�DQG�KLV�WZLQ�EURWKHU��IOHZ�DOO�WKH�GD\�KLJK
XQGHU� WKH� 
EORRG\� VHD
�� ��9HV�GDQ� VWD� OHWHOD�YLVRNR�SRG

NUYDYLP�PRUMHP
���.HOHPLQD������������TXRWDWLRQ�PDUNV
E\�.HOHPLQD���:KLOH�IRU�*LUDUG��D�SRVVLEOH�V\PERO�RI�WKH
PLPHWLF� FULVLV� LV� D� IXVLRQ� RI� VN\� DQG� HDUWK�� .HOHPLQD
SURYLGHV� DQ� H[DPSOH� RI� D� PL[WXUH� RI� WKH� VN\� DQG� VHD�
ZKLFK� ,� LQWHUSUHW� DV� D� VLPLODU� LPDJH�� 7KLV� VN\�VHD� LV� WKH
VLWH�RI� WKH� ILJKW�RI� WKH�KRVWLOH� WZLQ�EURWKHUV�� VXFK�D� ILJKW
EHLQJ���DFFRUGLQJ� WR�*LUDUG���D�FKDUDFWHULVWLF�V\PERO�RI
WKH� PLPHWLF� FULVLV�� 7KLV� VN\�VHD�� ZKHUH� WKH� GXHO� WDNHV
SODFH�� LV�D��EORRG\�VHD���DQ� LPDJH� WKDW�.HOHPLQD� VHHPV

WR� KDYH� IRXQG� LQWHUHVWLQJ� RU� LQWULJXLQJ� HQRXJK� WR
HPSKDVL]H�DQG�GLVWLQJXLVK�LW�ZLWK�TXRWDWLRQ�PDUNV�

7KH�/HSD�9LGD�PRWLI�FDQ�EH� LQWHUSUHWHG�DV�D�VDFULIL�
FLDO�P\WK�LQ�ZKLFK�9LGD�LV�D�YLFWLP��RIIHUHG�E\�=DPRUHF
�IRUHLJQHU��RU� WKH�%RDWPDQ� IURP�D�SLVDQD�ERDW���SLVDQD
PHDQLQJ�YDULHJDWHG��EXW�DOVR�KRVWLOH� �ÉDXSHUO��������� ,Q
WKH�/HSD�9LGD�PDWWHU�� WKHUH�LV�D�VHULHV�RI�HOHPHQWV�V\P�
EROL]LQJ�WKH�PLPHWLF�FULVLV��EXW�,�UHVWULFW�P\�IRFXV�WR�WKH
VHD��WKH�PHGLXP�E\�ZKLFK�9LGD�FURVVHV�WKH�OLQH�EHWZHHQ
OLIH� DQG� GHDWK�� 7KH� DPELJXLW\� RI� WKH� VHD� DV� D� SDVVDJH
EHWZHHQ�OLIH�DQG�GHDWK�LV�DFFHQWXDWHG�E\�WKH�XVH�RI�FRO�
RXUV�LQ�WKH�5HVLDQ�YDULDQW��/LSD�:wGD���ZKHUH�9LGD�DQG
WKH�%RDWPDQ�URDP�WKH�ßDUQMqOR��UHG��DQG�]HOqQR��JUHHQ�
VHD�IRU�HYHU���PLM�NRQFD�QL�ELOR�����WKHUH�ZDV�QR�HQG�WR
LW���9UáRQ������������������&XULRXVO\��WKH�UHG�DQG�JUHHQ
FRPELQDWLRQ�LV�DOVR�XVHG�E\�5XGL�ÉHOLJR�LQ�KLV�SOD\�/HSD
9LGD� ��������ZKHUH�VWDJH�GLUHFWLRQV� WR�VFHQH���RI�DFW��
LQVWUXFW�WKDW�WKH�RUJLDVWLF�VFHQH�ZKLFK�OHDGV�WR�3HGUR�GH
$OYDUDGR�EHLQJ� YLROHQWO\� VFDSHJRDWHG� WDNH� SODFH� XQGHU
ZLOG�UHG�DQG�JUHHQ�OLJKWV��ÉDXSHUO��������

:KLOH� WKH� /HSD�9LGD�PDWWHU��QRW� DQ� H[FOXVLYHO\� 6OR�
YHQH�PRWLI� �*UDIHQDXHU���������KDV� VHHQ�GR]HQV�RI� UHQ�
GLWLRQV� LQ� 6ORYHQH� OLWHUDWXUH� �3RJDáQLN�� ������� PDQ\
RWKHU� IRONORUH�PRWLIV� LQVSLUHG�6ORYHQH�ZULWHUV�DQG�SRHWV�
2QH�ZDV�$QWRQ�$ÊNHUF��������������ZKR�HPSOR\HG�WKH
IRON� PRWLIV� KH� UHFRUGHG� LQ� WKH� 6ORYHQH� ILVKLQJ� YLOODJHV
EHWZHHQ� 7ULHVWH� DQG�'XLQR�� 7KH� UHVXOWLQJ� FROOHFWLRQ� RI
SRHPV�� -DGUDQVNL�ELVHUL�� £$GULDWLF�3HDUOV¤��ZDV�SXEOLVKHG
LQ� ����� �$ÊNHUF�� ������� $ÊNHUF
V� VHD� LV� LQKDELWHG� E\� D
JUHHQ�RU�EODFN�GHYLO�DQG�RWKHU�P\WKLFDO�FUHDWXUHV��VXFK�DV
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PHUPDLGV�� ZKLFK� WHPSW� ILVKHUPHQ� DQG� PD\� WDNH� WKHLU
OLYHV��7KHVH�FUHDWXUHV��WRJHWKHU�ZLWK�WKHLU�VSDFH�� WKH�VHD�
WKXV�SURYLGH�D�SDVVDJH�EHWZHHQ� OLIH�DQG�GHDWK��7KH� VHD
LWVHOI�LQ�$ÊNHUF
V�SRHPV�LV��LPPHDVXUDEOH�DQG�GHHS���WKH
SRHP� �3RWRN� LQ�PRUMH��� £7KH�%URRN� DQG� WKH� 6HD¤��� 7KH
VHD�FRQWLQXRXVO\�FKDQJHV�LWV�FRORXU��WKH�SRHP��'HNOH�LQ
PRUMH���£7KH�*LUO�DQG�WKH�6HD¤���%RWK�WKH�LPPHQVXUDELOLW\
DQG�WKH�PXWDELOLW\�RI�WKH�FRORXU�V\PEROL]H�WKH�WXUPRLO�RI
WKH�PLPHWLF� FULVLV�� $ÊNHUF
� VHD� LV� RIWHQ� JUHHQ� �H�J��� WKH
SRHPV��.DSLWDQ��� £&DSWDLQ¤���1Rá� ULELáD�3HWUD��� £)LVKHU�
PDQ� 3HWHU
V�1LJKW¤�� �-XWUQD� SHVHP� ULELáHYD��� £7KH� )LVK�
HUPDQ
V�0RUQLQJ�6RQJ¤���5LELáHYD� OMXELFD��� £7KH�)LVKHU�
PDQ
V�/RYHU¤��DQG�HYHQ�]HOHQR�YLÈQMHYR��JUHHQ���FKHUU\
UHG� �WKH�SRHP��3RGPRUVNL�]DNODGL��� £8QGHUZDWHU�7UHDV�
XUH¤���$ÊNHUF
V�VHD��RU� LWV�P\WKLFDO� LQKDELWDQWV�DUH�DXWKR�
ULWLHV�GHFLGLQJ�RQ�WKH�PRUWDOV
�IDWH��WKH�SRHPV��.DSLWDQ��
£&DSWDLQ¤��DQG��5D]ÌDOMHQR�PRUMH���£7KH�2IIHQGHG�6HD¤��

$�VLPLODU�PRUDO�DXWKRULW\��DVLGH�IURP�LQGHSHQGHQFH�RI
VSLULW�� LV�DWWULEXWHG� WR� WKH� VHD�E\�2WRQ�ËXSDQáLá� ������
������ LQ� WKH� SRHP� �2E� .YDUQHUX��� £%\� WKH� *XOI� RI
.YDUQHU¤� �.DVWHOLF�HW�DO����������+HUH��ËXSDQáLá�� LQ�ZKDW
ZLWK� UHVSHFW� WR�KLV�&DWKROLF�EDFNJURXQG�FDQ�EH� VHHQ�DV
TXLWH�D�EODVSKHPRXV�JHVWXUH��GHVFULEHV� WKH� VHD�DV�ROGHU
DQG�PLJKWLHU�WKDQ��WKH�KRO\�FURVV����<RX�GRQ¤W�ZDQW�DQ\
WUXH� FDWFKSROOV�� ��:LWKRXW� HDJHU� KHOSHUV� �� <RX� \RXUVHOI
PXUGHU� LQ�\RXU�RZQ�QDPH�� ��:KHQ�\RXU�KRUQV�KRZO� IRU
GHDWK�� ��%ORRG\�EDQQHUV� IO\�� ��8QGHU� WKH�FORXGV�\RX� UROO
\RXU�EODFN�UDJH����QRW�IHDULQJ�MXVWLFH��ODZ� ����� �.DVWHOLF�HW
DO��������������WUDQVODWLRQ�DQG�LWDOLFV�0��ÉDXSHUO���

6UHáNR�.RVRYHO��WRR��LQ�KLV�SRHP��-DGUR���£7KH�6DLO¤�
FDOOV� WKH� VHD� �VLYLQ>D@� ÌYHSOHQLK� YRGD�� �.DVWHOLF� HW� DO��
������������L�H���WKH�JUH\�RI�VXOSKXULF�ZDWHUV���.RVRYHO�
����������WUDQVODWLRQ�E\�%HUW�3ULEDF�DQG�'DYLG�%URRNV��
DV� WKRXJK� KHOO� ZHUH� RR]LQJ� WKURXJK� WKH� VHD� VXUIDFH�
&KWKRQLF�DOVR�LV� WKH�UHG��EORRG\�VHD� LQ��(NVWD]D�VPUWL��
£7KH�([WDV\�RI�'HDWK¤��\HW�GHVSLWH�LWV�DSRFDO\SWLF�TXDOLW\
LW� RIIHUV� D� IDLQW� KRSH� RI� GHOLYHUDQFH�� 6WLOO� YLROHQW�� EXW
PDUNHGO\�SRVLWLYH�LV�WKH��UHG��UHG�VHD��LQ�WKH�SRHP��7X�
MFL��� £)RUHLJQHUV¤� �.RVRYHO�� ������ ������ ZKHUH� LW� DQ�
QRXQFHV�YLFWRU\�RYHU�IDVFLVP�

/HW�PH�FRQFOXGH�WKLV�EULHI���DQG�IDU�WRR�LQFRPSOHWH��
LQVLJKW� LQWR� WKH� VHD� LPDJHU\� LQ� 6ORYHQH� FXOWXUH�� 2QH
FDQQRW� RYHUORRN� WKH� IDFW� WKDW� LPDJHV� RI� WKH� UHG� DQG�RU
JUHHQ� VHD� DUH� LQGHHG� QRW� OLPLWHG� WR� 6ORYHQH� FXOWXUH
DORQH�� EXW� WKDW� WKH\� DERXQG� LQ� P\WKRORJLHV�� OLWHUDWXUHV
DQG�DUW�ZRUOGZLGH��,Q�PDQ\�RI� WKHP��UHG�DQG�JUHHQ�DUH
XVHG�WR�GLVWXUE�DQG�WR�DOHUW�XV� WR� WKH�PRQVWURVLW\�RI� WKH
KXPDQ��RU�DV�9LQFHQW�9DQ�*RJK�SXW�LW���:LWK�JUHHQ�DQG
UHG�,�KDYH�WULHG�WR�JLYH�H[SUHVVLRQ�WR�WKH�WHUULEOH�SDVVLRQV
RI� WKH� KXPDQ� KHDUW�� �9DQ� *RJK�� ������ DV� TXRWHG� LQ
&KHYDOLHU�*KHHUEUDQW�������������

&21&/86,21

$FFRUGLQJ�WR�*LUDUG��WKH�P\WK
V�UROH�LV�WR�WHVWLI\�WR�WKH
PLPHWLF�FULVLV�DQG�WKH�IRXQGLQJ�PXUGHU��DQG�WR�NHHS�WKH
PHPRU\�RI�ERWK�DOLYH��3HUIRUPLQJ�WKLV�IXQFWLRQ��WKH�P\WK
GLVJXLVHV� WKH� YLROHQFH� LQYROYHG� LQ� ERWK� HYHQWV�� \HW� LW
EHDUV� WUDFHV�RI�ERWK� LQ� V\PEROLF� UHSUHVHQWDWLRQV��*LUDUG
VKRZV� WKDW� WKH� DSRFDO\SVH� VKRXOG� EH� FRQVLGHUHG� DV� D
V\PERO� RI� WKH� PLPHWLF� FULVLV�� ,Q� 6ORYHQH� IRONORUH�� WKH
DSRFDO\SVH� FDQ� EH� FDXVHG� E\� WKH� VHD�� ZKLFK� LV
VRPHWLPHV�GHVFULEHG�DV�UHG�RU�EORRG\�DQG�FRQVWLWXWHV�WKH
OLQH� EHWZHHQ� �WKLV� ZRUOG�� DQG� �WKH� ZRUOG� EH\RQG��
EHWZHHQ�OLIH�DQG�GHDWK��$OWKRXJK�WKH�LQWHUSUHWDWLRQ�RI�WKH
QDPHV� IRU�FRORXUV�DQG� WKHLU� V\PEROLF�PHDQLQJV� FKDQJH
LQ�WLPH�DQG�WKHUHIRUH�GHPDQG�FDXWLRQ��H[DPSOHV�IURP�DUW
VHHP� WR�FRQILUP� WKH�K\SRWKHVLV� WKDW� UHG�DQG�JUHHQ��DQG
WKHLU�FRPELQDWLRQ�RU�PL[WXUH��PD\�PDUN� WKH�SHUVLVWHQFH
RI� DQFLHQW� V\PEROLVP� DQG� FDQ� EH� XQGHUVWRRG� OLWHUDOO\�
/LNH�6ORYHQH�IRONORUH��PRGHUQ�6ORYHQH�SRHWU\�DQG�SDLQW�
LQJ� VWLOO� XVH� JUHHQ� DQG�RU� UHG� WR� FKDUDFWHUL]H� WKH� VHD�
:KLOH�DQ�DPELJXRXV�UHODWLRQVKLS�EHWZHHQ�OLIH�DQG�GHDWK
DQG� WKH� OLQH�EHWZHHQ� WKHP�DUH� LPSOLHG� LQ�HDFK�RI� WKHVH
FRORXUV�� WKLV� V\PEROLF�PHDQLQJ� LV� UHQGHUHG� HYHQ�PRUH
PDUNHGO\�E\� WKH� FRPELQDWLRQ�RI�ERWK� FRORXUV�� 7KH� UHG�
JUHHQ�� DQG� UHG�JUHHQ� VHDV� DUH� WKXV� ZDUQLQJ� V\PEROV�
DOHUWLQJ� XV� WR� WKH� GDQJHU� RI� WKH� PLPHWLF� FULVLV�� WKH
DQQLKLODWLRQ�RI�VRFLHW\�DQG��WKH�HQG�RI�WKH�ZRUOG��
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0RMFD�Ç$83(5/
8QLYHU]D�QD�3ULPRUVNHP��)DNXOWHWD�]D�KXPDQLVWLáQH�ÊWXGLMH�.RSHU��7LWRY�WUJ���������.RSHU��6ORYHQLMD

H�PDLO��PRMFD�VDXSHUO#JXHVW�DUQHV�VL

329=(7(.

3ULVSHYHN�SUHL]NXÈD�NRQNUHWQL� LQ�VLPEROQL�SRPHQ�UGHßH�LQ�]HOHQH�EDUYH�Y�SULVSRGREL�PRUMD�NRW�VLPEROD�PLPH�
WLßQH�NUL]H��3R�5HQnMX�*LUDUGX�PLWL� SULSRYHGXMHMR� R� XWHPHOMLWYHQHP�XPRUX�� GRJRGNX�� NL� UD]UHÈL�PLPHWLßQR�NUL]R�
0LWL�]DWR�YVHEXMHMR�PRWLYH��NL�VLPEROLßQR�SUHGVWDYOMDMR�WDNR�PLPHWLßQR�NUL]R�NRW�XWHPHOMLWYHQL�XPRU��YHQGDU�SUL�WHP

� h7L�QRáHÊ�YHUQLK�NUYQLNRY�� ��EUH]�YQHWLK�SRPRáQLNRY� �� WL� VDPR�Y� VYRMHP� LPHQX�PRULÈ �� ��.DGDU� WXOLMR� WYRML� URJRYL�QD� VPUW�� �� ]DVWDYH
YLKUDMR�NUYDYH����YDOLÊ�SRG�REODNL�VYRM�áUQL�VUG����QH�ERMLÊ�VH�SUDYLFH��SRVWDYH�������.DVWHOLF�HW�DO��������������LWDOLFV�0��ÉDXSHUO��
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]� UD]OLßQLPL� SRVWRSNL� FHQ]XULUDMR� QDVLOMH� REHK� GRJRGNRY�� $SRNDOLSVD� MH� VLPERO� PLPHWLßQH� NUL]H�� NL� MH� QH� UD]UHÈL
XWHPHOMLWYHQL� XPRU�� SDß� SD� VH� VWRSQMXMH� GR� UD]NURMD� GUXÊEHQLK� YH]L�� 9� VORYHQVNHP� OMXGVNHP� L]URßLOX� DSRNDOLSVR
SRY]URßD� YRGD�� NL� SULQHVH� ULER� )DURQLNR�� ÈH� ]ODVWL� ]HOHQR� R]LURPD� UGHßH� PRUMH� NRW� QHßOHQMHQ� LQ� QHGLIHUHQFLUDQ
SURVWRU�� NL� SUHGVWDYOMD�PHMR�PHG� �WHP�� LQ��RQLP� VYHWRP���PHG�ÊLYOMHQMHP� LQ� VPUWMR�� WHU� Y�PLWRJHQHWVNHP� VPLVOX
SRQD]DUMD�VWDQMH�SUHG�SRMDYRP�GUXÊEHQH�VWUXNWXUH�DOL�RQNUDM�QMH��0RWLY�YVHPRJRßQHJD�PRUMD��YßDVLK�QDVHOMHQHJD�]
EDMHVORYQLPL� ELWML�� SRJRVWR� Y� NRPELQDFLML� ]� UGHßR� R]LURPD� ]HOHQR� REDUYDQRVWMR�� MH� QDY]Rß� YVH� GR� VRGREQHJD
SHVQLÈWYD� �QSU�� $ÈNHUF�� ÉXSDQßLß�� .RVRYHO��� ÞHSUDY� PRUDPR� ELWL� ]DUDGL� VSUHPHQOMLYRVWL� SRPHQD� EHVHG� SUL� LQWHU�
SUHWDFLML�SRLPHQRYDQM�EDUY�SUHYLGQL�� OLNRYQD�XPHWQRVW�SRWUMXMH�GRPQHYR��GD�JUH�SUL� OMXGVNL� LQ�SHVQLÈNL�SULVSRGREL
UGHßLK�� ]HOHQLK� LQ� UGHßH�]HOHQLK�PRULM� ]D� VWDURGDYQR� VLPEROLNR�� SUL� NDWHUL� SRLPHQRYDQMD� EDUY� ODKNR� UD]XPHPR�Y
GDQDÈQMHP�SRPHQX��*OHGH�QD�WR��GD�PRUMH�VLPEROQR�SUHGVWDYOMD�PLPHWLßQR�NUL]R��UGHßD�LQ�]HOHQD�EDUYD�SD�ÊH�YVDND
]DVH�� ]ODVWL� SD� ÈH� Y� SRYH]DYL�� R]QDßXMHWD� WDNR� ÊLYOMHQMH� LQ� RÊLYOMDQMH� NRW� VPUW� LQ� RQRVWUDQVWYR�� JUH� Y� SULVSRGREL
UGHßHJD� R]LURPD� ]HOHQHJD�PRUMD� ]D� ]JRÈßDQMH� VLPERORY�� NL� VYDULMR� SUHG� PLPHWLßQR� NUL]R�� L]QLßHQMHP� GUXÊEH� LQ
�NRQFHP�VYHWD��

.OMXÞQH�EHVHGH��5HQp�*LUDUG��PLW��PRUMH��EDUYH��OMXGVNR�L]URáLOR��SHVQLÊWYR��VOLNDUVWYR
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$ÇNHUF��$����������=EUDQR�GHOR�,9��/MXEOMDQD��'=6�
*HOOLR��$�� ��������1RWWL�DWWLFKH��0LODQR��%LEOLRWHFD�XQL�
YHUVDOH�5L]]ROL�
&KHYDOLHU�� -��� *KHHUEUDQW�� $�� �������� $� 'LFWLRQDU\� RI
6\PEROV��/RQGRQ��3HQJXLQ�%RRNV�
&RUGLHU��3�� ��������'H� OD�QR\DGH�HQ�*UqFH�HW�j�5RPH�
,Q�� &KDXYDXG�� )�� �HG��� �������� &RUSV� VXEPHUJpV�� FRUSV
HQJORXWLV�� 8QH� KLVWRLUH� GHV� QR\pV� HW� GH� OD� QR\DGH� GH
O
$QWLTXLWp�j�QRV�MRXUV��3DULV��&UHDSKLV��������
*LUDUG�� 5�� �������� 'HOOH� FRVH� QDVFRVWH� VLQ� GDOOD� IRQ�
GD]LRQH�GHO�PRQGR��0LODQR��$GHOSKL�
*LUDUG��5����������,O�FDSUR�HVSLDWRULR��0LODQR��$GHOSKL�
*LUDUG�� 5�� �������� /D� 9RL[� PpFRQQXH� GX� UpHO�� 8QH
WKpRULH� GHV� P\WKHV� DUFKDwTXHV� HW� PRGHUQHV�� 3DULV�
eGLWLRQV�*UDVVHW�	�)DVTXHOOH�
*LUDUG��5�� �������� $FKHYHU�&ODXVHZLW]��(QWUHWLHQV� DYHF
%HQRvW�&KDQWUH��3DULV��&DUQHWV�1RUG�
*LUDUG�� 5�� �������� /H� VDFULILFH�� 3DULV�� %LEOLRWKqTXH� QD�
WLRQDOH�GH�)UDQFH�
*UDIHQDXHU��,����������/HSD�9LGD��ÊWXGLMD�R�L]YRUX��UD]YR�
MX�LQ�UD]NURMX�QDURGQH�EDODGH�R�/HSL�9LGL��/MXEOMDQD��V�Q�
(FR��8����������+RZ�&XOWXUH�&RQGLWLRQV�WKH�&RORXUV�:H
6HH�� ,Q�� &REOH\�� 3�� �HG���� 7KH� &RPPXQLFDWLRQ� WKHRU\
UHDGHU��/RQGRQ��5RXWOHGJH����������
.DVWHOLF�� -��� ÆHJD�� '��� 9LSRWQLN�� &�� �������� ËLYL� 2UIHM�
/MXEOMDQD��&DQNDUMHYD�]DORÌED�

.HUPDXQHU�� 7�� �������� /DVWQH� SRGREH�� /MXEOMDQD�� 0OD�
GLQVND�NQMLJD�
.HOHPLQD�� -�� �HG��� �������� %DMNH� LQ� SULSRYHGNH� VORYHQ�
VNHJD�OMXGVWYD�]�PLWRORÊNLP�XYRGRP��%LOMH��6WXGLR�5R��
=DORÌQLÊWYR�+XPDU�
.RVRYHO��6����������,]EUDQR�GHOR�,,,����/MXEOMDQD��0ODGLQ�
VND�NQMLJD�
.RVRYHO��6����������7KH�*ROGHQ�%RDW��6HOHFWHG�3RHPV�RI
6UHáNR�.RVRYHO��&DPEULGJH��6DOW�3XEOLVKLQJ�
.UHVV��*���YDQ�/HHXZHQ��7����������5HDGLQJ�,PDJHV��7KH
*UDPPDU�RI�9LVXDO�'HVLJQ��/RQGRQ��5RXWOHGJH�
3RJDÞQLN�� -�� �������� 6ORYHQVND� /HSD� 9LGD� DOL� +RMD� ]D
URÌR�áXGRWYRUQR��/MXEOMDQD��&DQNDUMHYD�]DORÌED�
ÆDXSHUO��0�� ��������3RVNXV� UHLQWHUSUHWDFLMH�PLWD�R� /HSL
9LGL� Y� OXáL�PLWRJHQH]H�5HQpMD�*LUDUGD��$QQDOHV�� 6HULHV
KLVWRULD�HW�VRFLRORJLD���������������.RSHU����������
ÆHOLJR��5����������/HSD�9LGD��àDURYQLFD�L]�=JRUQMH�'DY�
áH��/MXEOMDQD��0ODGLQVND�NQMLJD�
ÆPLWHN�� =�� ��������0LWRORÊNR� L]URáLOR� 6ORYHQFHY�� 6YH�
WLQMH�SUHWHNORVWL��/MXEOMDQD��ÉWXGHQWVND�]DORÌED�
ÆPLWHN��=����������*UHHQ�*HRUJH�3DWKV�DQG�6SDFHV���$
&RPSDUDWLYH�$SSURDFK��,Q��0HQFHM��0���HG����6SDFH�DQG
7LPH�LQ�(XURSH��(DVW�DQG�:HVW��3DVW�DQG�3UHVHQW��/MXE�
OMDQD��8QLYHU]D�Y�/MXEOMDQL��)LOR]RIVND�IDNXOWHWD��������
9UÞRQ��5�� ��������9DULDQWV�RI� WKH�%DOODG�RI� 
/HSD�9LGD

�)DLU� 9LGD�� IURP� 5HVLD�� ,Q�� *ROHÌ�� 0�� �HG���� /MXGVNH
EDODGH�PHG�L]URáLORP�LQ�VRGREQRVWMR��=ERUQLN�UHIHUDWRY
���� PHGQDURGQHJD� SRVYHWRYDQMD� UD]LVNRYDOFHY� EDODG
�6,()�EDODGQD�NRPLVLMD���*R]G�0DUWXOMHN��6ORYHQLMD������
����MXOLM�������/MXEOMDQD��=5&�6$=8����������


