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1D]L\D�=KDQSHLVVRYD
%DLVKHY�8QLYHUVLW\�$NWREH
.D]DNKVWDQ��$NWREH�
QD]LMD������#\DQGH[�UX

=KDL\N�6XOWDQ
%DLVKHY�8QLYHUVLW\�$NWREH�
.D]DNKVWDQ��$NWREH�
]K�VXOWDQ�N]#JPDLO�FRP

9LFWRULD�%HUJHU�
0��$NPXOODK�%DVKNLU�6WDWH�3HGDJRJLFDO�8QLYHUVLW\
.D]DNKVWDQ��$NWREH�
VWULSLUHOOD��#PDLO�UX

7KH�FRQFHSW�,VODP�LQ�.D]DNK�OLQJXRFXOWXUH
�EDVHG�RQ�WKH�.D]DNK�IRONORULF�WH[WV�

$EVWUDFW
7KH�DQDO\]HG�PDWHULDOV�FRQ¿�UP�ZLGHVSUHDG�SHQHWUDWLRQ�RI�.RUDQ�VWRULHV��

P\WKV��FKDUDFWHUV�DQG�¿�JXUHV��ELEOLFDO�DQG�.RUDQ�ZRUOGYLHZ��UHFRGLQJ�RI�VDFUHG�
OH[LV¶V� LQWR�.D]DNK�IRONORUH�DQG�WKH�IRUPDWLRQ�RI�QHZ�UHOLJLRXV�DQG�P\WKRORJLFDO�
V\QFUHWLVP�LQGLFDWH�SURIRXQG�FKDQJHV�LQ�WKH�PHQWDOLW\�RI�WKH�.D]DNK�SHRSOH��FDXVHG�
E\�HQWU\�LQWR�WKH�VSKHUH�RI�,VODPLF�FXOWXUH��WUDQVLWLRQ�WR�FRQVFLRXV�UHOLJLRQ��WKDW�XS�
WR�;;�FHQWXU\�ZDV� DFFRPSDQLHG�E\�PL[LQJ� HOHPHQWV� RI� SDJDQ� �SUH�,VODPLF�� DQG�
0XVOLP�ZRUOGYLHZ�

3XUSRVH��7KH�DUWLFOH�SUHVHQWV�D� IUDJPHQW�RI�FRPSOH[� �OLQJXRFXOWXURORJLFDO�
DQG�VHPDQWLF�FRJQLWLYH��VWXG\�RI�WKH�FRQFHSW�,VODP�LQ�.D]DNK�OLQJXRFXOWXUH��$V�
H[HPSOL¿�HG�LQ�WKH�WH[WV�RI�.D]DNK�RUDO�IRON�DUWV�� LQ�ZKLFK�WKH�0XVOLP�VWRULHV�DUH�
LQWHUWZLQHG�ZLWK�DUFKDLF��SUH�,VODPLF�YLHZV��WKH�WKHVLV�DERXW�VSHFL¿�F�FKDUDFWHU�
RI�UHOLJLRXV��0XVOLP��ZRUOGYLHZ�RI�WKH�.D]DNKV�LV�EHLQJ�SURYHQ�

0HWKRGV�� ,Q� WKH� FRXUVH� RI� WKH� VWXG\� WKH� GLIIHUHQW�PHWKRGV�� ZLGHO\� XVHG�
LQ� WKH� SURFHVV� RI� OLQJXLVWLF� DQG� FXOWXUDO� DQDO\VLV� RI� WKH� FRQFHSW�� ZHUH� XVHG�� LQ�
SDUWLFXODU��WKH�HOHPHQWV�RI�FRQWH[WXDO�DQDO\VLV��OH[LFRJUDSKLFDO�DQG�RI�FRPSDUDWLYH�
PHWKRG�

5HVXOWV��7KHUH�DUH�D�ORW�RI�GLIIHUHQW�H[DPSOHV�WKDW�VKRZ�XV�WKH�ZLGHVSUHDG�
SHQHWUDWLRQ� RI� 4XUDQLF� VWRULHV�� P\WKV�� LPDJHV� DQG� ILJXUHV�� ELEOLFDO�4XUDQLF�
ZRUOGYLHZ�LQWR�WKH�.D]DNK�IRONORUH��5HFRGLQJ�VDFUHG�ODQJXDJH�DQG�WKH�IRUPDWLRQ�RI�



/ŶƚĞƌĐƵůƚƵƌĂů���ŽŵŵƵŶŝĐĂƚŝŽŶ͕�sŽů͘�ϭͬϮ͕�ϮϬϭϳ

>ĂŶŐƵĂŐĞ�ĂŶĚ�>ŝƚĞƌĂƚƵƌĞ

ϯϮ

QHZ�UHOLJLRXV�DQG�P\WKRORJLFDO�V\QFUHWLVP�LQGLFDWH�SURIRXQG�FKDQJHV�LQ�WKH�PHQWDOLW\�
RI� WKH�.D]DNK�SHRSOH�� GXH� WR� WKH� HQWU\� LQWR� WKH� VSKHUH� RI� WKH�0XVOLP� FXOWXUH� �WKH�
WUDQVLWLRQ�WR�D�FRQVFLRXV�UHOLJLRQ��DQG�XQWLO�WKH�WZHQWLHWK�FHQWXU\��DFFRPSDQLHG�E\�
PL[LQJ�HOHPHQWV�RI�SDJDQ��SUH�,VODPLF��DQG�0XVOLP�ZRUOG�YLHZV�

.H\ZRUGV� ,VODP��FRQFHSW��.D]DNK�IRONORUH��UHOLJLRXV�ZRUOGYLHZ��OLQJXRFXOWXUH�

,QWURGXFWLRQ

7KLV�DUWLFOH�LV�D�IUDJPHQW�RI�WKH�FRPSOH[��OLQJXLVWLF�DQG�FXOWXUDO�DQG�
VHPDQWLF�DQG�FRJQLWLYH��VWXG\�RI�WKH�FRQFHSW�RI�,VODP�LQ�.D]DNK�VSKHUH�RI�
FRQFHSWV��,W�LV�NQRZQ�WKDW�WKH�ODQJXDJH�DFFXPXODWHV�WKH�SHRSOH¶V�H[SHULHQFH�
LQ�LWVHOI��VRPHWLPHV�UHÀ�HFWLQJ�LWV�QDLYH�YLHZ�RI�WKH�ZRUOG��:H�FDQ�¿�QG�HYL�
GHQFH�RI�ORQJ�IRUJRWWHQ�HYHQWV�LQ�WKH�ODE\ULQWKV�RI�KLVWRU\��ODQJXDJH�GHOD\HG�
LGHRORJLFDO�JXLGDQFH�DQG�PRUDO�YDOXHV�LQ�ODQJXDJH�7XUQLQJ�WR�WKH�WUHDVXU\�RI�
WKH�.D]DNK�FXOWXUH��HPERGLHG�LQ�ODQJXDJH��ZH�KDYH�WULHG�WR�GHVFULEH�WKH�UHOL�
JLRXV�ZRUOG�SLFWXUH�RI�.D]DNK�SHRSOH��UHÀ�HFWLQJ�WKH�PRVW�LPSRUWDQW�OD\HU�RI�
WKH�VSLULWXDO�OLIH�RI�WKH�SHRSOH���LWV�PRUDO�SODWIRUP�

3XUSRVH��7KH�DUWLFOH�SUHVHQWV�D�IUDJPHQW�RI�FRPSOH[��OLQJXRFXOWXUR�
ORJLFDO�DQG�VHPDQWLF�FRJQLWLYH��VWXG\�RI�WKH�FRQFHSW�,VODP�LQ�.D]DNK�OLQJX�
RFXOWXUH��$V�H[HPSOL¿�HG�LQ�WKH�WH[WV�RI�.D]DNK�RUDO�IRON�DUWV��LQ�ZKLFK�WKH�
0XVOLP� VWRULHV� DUH� LQWHUWZLQHG�ZLWK� DUFKDLF�� SUH�,VODPLF�YLHZV�� WKH� WKHVLV�
DERXW�VSHFL¿�F�FKDUDFWHU�RI�UHOLJLRXV��0XVOLP��ZRUOGYLHZ�RI�WKH�.D]DNKV�LV�
EHLQJ�SURYHQ�

0HWKRGV�� ,Q� WKH�FRXUVH�RI� WKH�VWXG\�WKH�GLIIHUHQW�PHWKRGV��ZLGHO\�
XVHG�LQ�WKH�SURFHVV�RI�OLQJXLVWLF�DQG�FXOWXUDO�DQDO\VLV�RI�WKH�FRQFHSW��ZHUH�
XVHG��LQ�SDUWLFXODU��WKH�HOHPHQWV�RI�FRQWH[WXDO�DQDO\VLV��OH[LFRJUDSKLFDO�DQG�
RI�FRPSDUDWLYH�PHWKRG�

7KH�LQÀ�XHQFH�RI�,VODP�RQ�WKH�FXOWXUDO�JXLVH�RI�WKH�.D]DNK�SHRSOH

,Q� WKH�HWKQR�OLQJXLVWLF� WHUPV�� WKH�PRGHUQ�.D]DNK�SHRSOH� UHSUHVHQW�
TXLWH�D�FRPSOHWH�SLFWXUH�RI�HWKQLF�DQG�FXOWXUDO�GLIIHUHQFHV�DSSHDU�PDLQO\�
LQ�WKRVH�JURXSV�ZKR�RXWOLYHG�WKH�LQÀ�XHQFH�RI�FXOWXUHV�RI�QHLJKERULQJ�QD�
WLRQV��7KXV��7DWDU�DQG�5XVVLDQ�FXOWXUH�H[HUWHG�D�VLJQL¿�FDQW�LPSDFW�RQ�WKH�
.D]DNKV�RI�QRUWKHUQ�DQG�QRUWK�ZHVWHUQ�UHJLRQV�DQG�WKH�FXOWXUH�RI�&HQWUDO�
$VLD�SHRSOH��7DMLNV��8]EHNV��8LJKXUV�DQG�RWKHUV��LQIXHQFHG�RQ�WKH�.D]DNK�
RI�VRXWKZHVWHUQ��VRXWKHUQ�DQG�VRXWK�HDVWHUQ�UHJLRQV�
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7KH� SHULRG� RI� DWKHLVP� OHIW� D� UHPDUNDEOH� LPSULQW� RQ� WKH� HWKQR�OLQ�
JXLVWLF�JXLVH�RI�.D]DNKV��ZKLFK�DORQJ�ZLWK� WKH� LQLWLDWLRQ�RI� WKH�DFKLHYH�
PHQWV�DQG�YDOXHV�RI�WKH�ZRUOG�FXOWXUH��VLJQL¿�FDQWO\�FRQWULEXWHG�WR�WKH�GH�
VWUXFWLRQ�RI�FHQWXULHV�ROG� IRXQGDWLRQ��GHWHUPLQHG� WKH�VSLULWXDO�DQG�PRUDO�
OLIH�RI�WKH�SHRSOH�

1HYHUWKHOHVV�� WKH� WUDGLWLRQ��LQFOXGLQJ�UHOLJLRXV�� LV� WKH�HYHU�OLYLQJ�
VRXUFH�RI�SHRSOH¶V� VSLULWXDOLW\�� DOLYH�� DOWKRXJK�RIWHQ�XQGHUHVWLPDWHG�E\� LWV�
EHDUHUV��$FFRUGLQJ� WR� LPSDUWLDO� UHPDUN�RI�.D]DNK�FXOWXUDO� H[SHUWV�� ³LJQR�
UDQFH�DQG�XQGHUHVWLPDWLRQ�RI�WKH�YDOXH�FRPSRQHQWV�RI�WUDGLWLRQDO�UHOLJLRQV´�
SURPRWHV�³WKH�SHQHWUDWLRQ�RI�DOLHQ�HOHPHQWV�RI�RXU�FXOWXUH�´�ZKLFK�GHIRUPV�
WKHVH�YDOXHV�DQG�LQWHUIHUHV�LQ�LWV�HQWLUHW\�XVH�RI�LWV�VSLULWXDO�DQG�PRUDO�SRWHQ�
WLDO��.DLURYD��������S������

7KH�FRPLQJ�RI�,VODP�LQ�WKH�.D]DNK�ODQG�ZDV�DVVRFLDWHG�ZLWK�FRPSOH[�
SURFHVVHV�LQ�WKH�HWKQRJHQHVLV�RI�WKH�SHRSOH��7KH�SHQHWUDWLRQ�RI�,VODP�LQ�WKH�
WHUULWRU\�RI�.D]DNKVWDQ�EHORQJV�WR�WKH�9,,,�,;�FHQWXULHV�%&��$UWHP\HY��������
S��������$V�VKRZQ�LQ�VRPH�VRXUFHV��¿�UVWO\�,VODP�FDPH�WR�WKH�.D]DNK�ODQG�
PRUH�WKDQ�������\HDUV�DJR��0DOJD]K\XO\��������S�������LW�LV�D�FRQVLGHUDEOH�
SHULRG� LQ�RUGHU� WR� OHDYH�D�GHHS�PDUN�RQ� WKH�FXOWXUDO� LPDJH�RI� WKH�QDWLRQ�
DQG�LWV�ODQJXDJH��7KH�UHOLJLRXV�LQÀ�XHQFH�DIIHFWHG�RQ�WKH�OLYHV�RI�WKH�WULEHV�
MRLQHG� WKH�.D]DNK�SHRSOH��ZKR� LQKDELWHG� WKH� VRXWKHUQ�DQG�VRXWK�HDVWHUQ�
WHUULWRULHV�RI�PRGHUQ�.D]DNKVWDQ��7KLV�SURFHVV�ODVWHG�IRU�VHYHUDO�FHQWXULHV��
XQWLO�WKH�;9,�FHQWXU\��³ZKHQ�IRUPHG�.D]DNK�FRPPXQLW\�KDV�UHDOL]HG�LWVHOI�
DV�0XVOLP��6XQQL�´��6XOWDQJDOLHYD��������SS���������

7KHUHIRUH��DFFRUGLQJ�WR�WKH�VRXUFHV��WKH�VSUHDG�RI�,VODP�LQ�WKH�PDLQ�
ODQG�RI�.D]DNKVWDQ�SURFHHGHG�LUUHJXODUO\��IURP�9,,,�F��RQ�WKH�VRXWKHUQ�
DQG�VRXWK�HDVWHUQ�DUHDV��XQWLO�WKH�;9,�FHQWXULHV�RQ�WKH�QRUWK�ZHVWHUQ�DQG�
QRUWK�HDVWHUQ�DUHDV��1HYHUWKHOHVV��IRU�VHYHUDO�FHQWXULHV��,VODP�KDV�H[SHOOHG�
DOO�RWKHU�UHOLJLRQV�DQG�OHIW�D�VLJQL¿�FDQW�PDUN�RQ�WKH�WUDGLWLRQDO�FXOWXUH�RI�
.D]DNKV��LQ�WKH�RULJLQDO�IRUP�FRPELQHG�WKH�IHDWXUHV�RI�SUH�,VODPLF�EHOLHIV�
DQG� ,VODP���ZKLFK�� LQ�RXU�YLHZ�� ODUJHO\�GHWHUPLQHG� WKH� LGHQWLWLHV�RI�FXV�
WRPV��HWKLFDO�DQG�OHJDO�QRUPV��UHOLJLRXV�FXOWV��DSSHDUDQFH�RI�.D]DNKV�XQWLO�
WKH�PLG�WZHQWLHWK�FHQWXU\�

$V�%�(��.DLURYD�ULJKWO\�HPSKDVL]HV��³LW�LV�LPSRUWDQW�WR�SD\�DWWHQWLRQ�
WR�WKH�LPSDFW�WKDW�,VODP�KDG�KDG�RQ�WKH�FXOWXUH�RI�WKH�.D]DNKV��$FFRUGLQJ�
WR�SXEOLF�¿�JXUH�DQG�VFLHQWLVW�*��<HVLP��DW� WKDW� WLPH�³ZKHQ�,VODP�EHJDQ�WR�
SHQHWUDWH� LQWR� WKH� WHUULWRU\�RI�&HQWUDO�$VLD� DQG�.D]DNKVWDQ�� LW� KDG� ORVW� LWV�
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RULJLQDO�PLOLWDQF\��/DWHU��WKHUH�ZHUH�PLVVLRQDULHV�SUHDFKLQJ�,VODP�SHDFHIXOO\��
)RU�.D]DNKV�,VODP�FDPH�SDUWLFXODUO\�WKLV�SDWK��ZLWKRXW�EORRGVKHG��VSUHDGLQJ�
DORQJ�ZLWK�WKH�$UDE�3HUVLDQ�FXOWXUH´��.DLURYD��������S������

,Q�WKH�;9,�;9,,�FHQWXULHV�HFRQRPLF�DQG�FXOWXUDO�WLHV�RI�.D]DNKV�ZLWK�
WKH�&HQWUDO�$VLDQ�QDWLRQV�RI�WKH�.D]DNKV�DQG�9ROJDLF�7DWDUV��SDUWLFXODUO\�DW�
WKLV�SHULRG�WKH�PLVVLRQDULHV�IURP�%XNKDUD��6DPDUNDQG��7DVKNHQW��.KLYD�DQG�
7XUNHVWDQ�ZHUH�DFWLYDWHG��ZDV�PLQLVWHULDO�WR�VSUHDG�RI�LQWHQVLYH�JURZLQJ�
LQÀ�XHQFH�RI� ,VODP� LQ�.D]DNKVWDQ��8S� WR�D�FHUWDLQ�SHULRG�RI� ,VODPL]DWLRQ�RI�
.D]DNK�SRSXODWLRQ�VHUYHG�WKH�LQWHUHVWV�RI�WKH�5XVVLDQ�WVDULVW�DGPLQLVWUDWLRQ��
ZKLFK�XQWLO�WKH�PLGGOH�RI�WKH�;,;�FHQWXU\�FDUULHG�RXW�³SROLF\�GLUHFWHG�DW�WKH�
XVH�RI�,VODP�DV�DQ�LPSRUWDQW�����!�PHDQV�IRU�IRUPLQJ�QRQ�UHVLVWDQFH�WR�HYLO�RI�
LQGLJHQRXV�SRSXODWLRQ�RI�.D]DNK�VWHSSH´��$UWHP\HY��������S�������

$�.�� 6XOWDQJDOLHYD�� KDYLQJ� UHVSHFW� WR� WKH� SUREOHP� RI� WKH� UHOLJLRXV�
FRQVFLRXVQHVV�RI�.D]DNKV��ZLWK�WKH�UHIHUULQJ�WR�9�9��%DUWKROG��FODLPV�WKDW�
RI¿�FLDO�,VODP�LV�³IRU�WKH�PDMRULW\�RI�WKH�QRPDGV�KDG�PRUH�IRUPDO�PHDQLQJ´�
�6XOWDQJDOLHYD��������S�������+RZHYHU��1�'��1XUWD]LQD�EHOLHYHV�WKDW�,VODPLF�
WUDGLWLRQ� LV� ZLGHO\� SHQHWUDWHG� LQWR� WKH� PDVVHV�� ³.D]DNK� LV� SHUPHDWHG� E\�
HDVWHUQ� FODVVLF� VSLULW�� QRWHG� E\� &K��9DOLKDQRY�� KH� ZWRWH� WKDW´� WKH� QRPDG�
ZDV�EURXJKW�XS�RQ� WKH� IDQWDVWLF� WDOHV�RI�6RORPRQ��7KH�/RUG�RI� WKH�PDJLF�
ULQJ��6H\IXOPDOLN��3ULQFH�RI�%DJKGDG´�����!�$FFRUGLQJ�:�:��5DGORY��RQH�
VRQJ�³']KXP�G]KXPD´��NLVVD��FRQWULEXWHG�WR�WKH�YLFWRU\�RI�,VODP�PRUH�WKDQ�
KXQGUHGV�RI�PXOODKV�WUDYHOHG�DURXQG�WKH�VWHSSH�����!��L�H��FRPPRQ�RUGLQDU\�
HGL¿�FDWLRQV�RI�PXOODKV���+HDUG�NLVVD�� IDLU\� WDOHV�� UHOLJLRXV� OHJHQGV�IRUHYHU�
LPSULQWHG� LQ� WKH� UHWHQWLYH� PHPRU\� RI� WKH� QRPDG�� SDVVHG� IURP�PRXWK� WR�
PRXWK��FRPSOHPHQWHG��SURFHVVHG�DQG�UHKDVKHG´��1XUWD]LQD��������S������

2UDO�SRHWLF�DQG�P\VWLFDO�P\WKRORJLFDO�WUDGLWLRQ�RI�WKH�.D]DNKV

7KH�PRVW� FRPPRQ� IRUP�RI� FROOHFWLYH� HWKQLF� FRQVFLRXVQHVV� LV� IRON�
ORUH��([DFWO\� IRONORUH�FRQWDLQV� WKH�H[SHULHQFH�RI� WKH�P\WKRORJLFDO�DQG� UH�
OLJLRXV�GHYHORSPHQW�RI�WKH�ZRUOG��$FFRUGLQJ�WR�$�.��6XOWDQJDOLHYD�RUDOO\�
SRHWLF�DQG�QDUUDWLYH�WUDGLWLRQV�RI�.D]DNK�IRON�JR�LQWR�WKH�GHSWKV�RI�WKH�DQ�
FLHQW�7XUNLF� DUFKDLF� DUW�� KRZHYHU�ZH�¿�QG� WUDFHV�RI� WKH� LQÀ�XHQFH�RI� ,VODP�
LQ�LW��6XOWDQJDOLHYD��������SS����������:LWK�UHIHUHQFH�WR�*�1��3RWDQLQ�� WKH�
UHVHDUFKHU�ZULWHV� WKDW�³WUDGLWLRQDO�ULWXDO�SRHWU\�RI�.D]DNKV�� LQFOXGLQJ�JHQ�
UH�³EDWD´��JRRG�ZLVKHV��ZDV�LVODPL]HG��FRPSOHPHQWHG�E\�.RUDQLF�LPDJHV´�
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�6XOWDQJDOLHYD��������S�������+RZHYHU��WKH�QDPH�RI�WKH�.D]DNK�JHQUH�³EDWD´��
DV�WKH�VFLHQWLVWV�UHPDUN��GDWHV�EDFN�WR�WKH�0XVOLP�ZRUG�³)DWLKD´��IURP�WKH�
QDPH�RI�WKH�VXUDK�³$O�)DWLKD��³5HYHDOLQJ´���WKHUHIRUH��WKH�PHQWLRQHG�JHQUH�
KDV�0XVOLP�URRWV��1XUWD]LQD��������

.D]DNK�OHJHQGV�ERUURZHG�ZKROH�VFHQHV�DQG�FKDUDFWHUV�IURP�WUDGLWLRQDO�
0XVOLP�OLWHUDWXUH��³7KH�OHJHQGV�RI�WKH�³ORFDO´�VDLQWV��PRVW�RIWHQ�6X¿���P\VWLFDO�
FKDUDFWHUV´�ZHUH�ZLGHVSUHDG� �6XOWDQJDOLHYD�� ������ S�� ����� 7KH� IDFW� WKDW�
³DN\QV´�VLQJ�0XVOLP�DSRFU\SKD��DUUDQJHG�LQ�D�³SRSXODU´�SRHWU\��ZDV�ZULWWHQ�
E\�&K��9DOLNKDQRY��9DOLNKDQRY��������S������

,Q� QDUUDWLYH� JHQUHV� DV� P\WKV�� OHJHQGV�� IDEOHV�� 0XVOLP� VWRULHV� DUH�
LQWHUZRYHQ�ZLWK�DUFKDLF�DQG�SUH�,VODPLF�RQHV��³$PRQJ� WKH�PRVW� IUHTXHQW�
0XVOLP�LPDJHV�DQG�FKDUDFWHUV�LQ�WKH�.D]DNK�IRONORUH��FHUWDLQO\��$OODK�DQG�KLV�
SURSKHW�0XKDPPDG��WKH�SURSKHWV�,O\DV��,O\D���6XOH\PDQ��6RORPRQ���'DZXG�
�'DYLG��� WKH� FKDUDFWHUV� RI�0XVOLP�P\WKRORJ\�� DQJHOV�� MLQQ�� DQG� ,VODPLF�
VHUYLWRUV��PXOODKV��LPDPV��7KXV��LQ�WKH�P\WKRORJLFDO�OHJHQGV��DORQJ�ZLWK�
DQFLHQW�LGHDV�DERXW�HYLO�VSLULWV�$OEDVW\�WKHUH�DUH�,VODPLF�DQG�0LGGOH�(DVWHUQ�
P\WKRORJLFDO�FKDUDFWHUV�±�MLQQ��GXLV��SHUL´��6XOWDQJDOLHYD��������S�������7KH�
OHJHQGDU\�.RUNXW��VKDPDQ��UXQQLQJ�IURP�GHDWK��LQ�.D]DNK�UHOLJLRXV�OLWHUDWXUH�
EHFDPH�0XVOLP�KRO\�PDQ��.DVNDEDVRY��������S������

7KH�ZLGHVSUHDG�SHQHWUDWLRQ�RI�0XVOLP�LGHDV�LQWR�.D]DNK�IRONORUH��DF�
FRUGLQJ�WR�6�$��.DVNDEDVRY��UHIHUV�WR�WKH�;9,,±;,;�FHQWXULHV��,Q�WKH�DQD�
O\]HG�WH[WV�RI�IRONORUH�E\�VFLHQWLVW��WKH�KHURLF�HSLF�DQG�ERJDW\U�IDLU\WDOHV��KH�
URHV�DUH�KHOSHG�E\�KRO\�.\G\U� �.KL]U���=KDEUDLORY�DQJHO� �*DEULHO��� DVVLV�
WDQWV� ³ �� ´� �.DVNDEDVRY��������S�� �����)ROORZLQJ�
1��1XUWD]LQD��$��=KDNV\O\NRY�JLYHV�WKH�HWK\PRORJ\�UHDVRQDEOH�LQWHUSUHWD�
WLRQ�RI�ORVV�RI�LQQHU�IRUP�RI�SKUDVHRORJLFDO�XQLW�³ �� ´�
�³IRUW\�XQVHHQ�IULHQGV�³���GDWLQJ�EDFN�WR�WKH�SUDFWLFH�RI�PHGLWDWLRQ��GKLNU��
VRPH�0XVOLP�6X¿��RUGHUV�LQ�.D]DNKVWDQ��=KDNV\O\NRY��������SS���������

%DVHG� RQ� WKH� DQDO\VLV� RI� WKH� .D]DNK� IDLU\� WDOHV� DQG� OHJHQGV��
6�$��.DVNDEDVRY�FRQFOXGHV�WKDW�.\G\U��.KL]U��LV�0XVXOPL]HG�LPPRUWDO�VSLULW�
RI�WKH�GHDG�DQFHVWRUV��EHLQJ�LQ�FRQWDFW�ZLWK�DQRWKHU�ZRUOG��.DVNDEDVRY��������
S��������$FFRUGLQJ� WR�$�.��6XOWDQJDOLHYR\��³D�V\QWKHVLV�RI�,VODPLF�DQG�SUH�
,VODPLF�LV�����!�$OODK�JDYH�+L]U�LPPRUWDOLW\��VR�WKDW�KH�³NHHS�.RUDQ�XQWLO�WKH�
HQG�RI�WKH�ZRUOG�DQG�JDYH�LW�WR�WKH�3URSKHW�,VD�EHIRUH�-XGJPHQW�'D\������!�LQ�
WKH�+DGLWK��KH�ZDV�JLYHQ�WKH�QDPH�$O�.KDGLU��.KL]U���DQG�KH�EHFDPH�D�SRSXODU�
FKDUDFWHU�LQ�0XVOLP�P\WKRORJ\´��6XOWDQJDOLHYD��������SS���������
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,Q�VXPPDU\��GXDOLW\�RI�IRON�UHOLJLRQ�KDG�D�VLJQL¿�FDQW� LPSDFW�RQ�WKH�
FRQWHQW�RI�.D]DNK� IRONORUH��PDQLIHVWHG� LQ� WKH� VWUDWL¿�FDWLRQ�RI� LGHRORJ\�RI�
RQH�UHOLJLRQ�WR�ULWXDO�SUDFWLFH�RI�DQRWKHU�RQH��6WUDWL¿�FDWLRQ�LV�IRXQG�LQ�DOPRVW�
DOO�JHQUHV�RI�RUDO�VSRNH�DUWV�RI�.D]DNKV��'HVSLWH�WKH�WHUPLQRORJLFDO�UHQHZDO�
DQG�UHFRGLQJ�RI�ROG�VDFUHG�WUDGLWLRQ��DFFRUGLQJ�WR�$�=K��=KDNV\O\NRY��³XQL�
YHUVDO�PHWD��DQG�WUDQVSK\VLFDO�PRGHO�RI�DUFKLWHFWRQLF�RI�WKH�ZRUOG��LQKHUHQW�
HG�WR�VKDPDQLVP�DQG�7HQJULDQLVP��SUHVHUYHG�DQG�LW�ZDV�RQO\�SDUWO\�HYROYHG�
DIWHU�UHSODFLQJ�WKH�WHUPLQRORJ\´��=KDNV\O\NRY��������S�������7KH�VFLHQWLVWV�
DOVR�QRWHG�GHVDFUDOL]DWLRQ�DQG�WUDYHVWLYH�SURIDQDWLRQ�RI�WKH�6DLWDQ��6KDLWDQ��
ZKR�DSSHDUV�LQ�WKH�.D]DNK�IRONRORUH��LQ�SDUWLFXODU�±�LQ�WKH�KRXVHKROG�WDOHV��
LQ�WKH�UROH�RI�URJXH�DQG�RIWHQ�¿�QGV�KLPVHOI�FKHDWHG�DQG�IRON�FUDIW\�DQG�PRFN�
HU�E\�$OGDU�.RVH��=KDNV\O\NRY��������S������

7KH�V\PELRVLV�RI�WKH�SUH�,VODPLF�DQG�0XVOLP�ZRUOG�YLHZV�
LQ�WKH�RUDO�IRON�DUW�RI�.D]DNKV

:H�KDYH�DQDO\]HG�WKH�RUDO�IRON�DUW�RI�.D]DNKV��LQFOXGHG�LQ�WKH�FROOHF�
WLRQ�³7DUWX´��'LYDHY���������,Q�WKH�YLHZ�RI�PDQ\�IRONORUH�ZRUNV��HVSHFLDOO\�
WKH�FKLOGUHQ�IDLU\WDOHV�ZHUH�FHQVRUHG�ODWHU�ZLWK�UHODWLRQ�WR�UHOLJLRXV�FRQWHQW��
:H�VHH�¿�W�WR�PDNH�DQ�DQDO\VLV�RI�WKHVH�UHFRUGLQJV�PDGH�DW�WKH�HQG�RI�WKH�;,;�
FHQWXU\� E\� 5XVVLDQ� HWKQRJUDSKHU�$EXEDNLU�$KPHW]KDQRYLFK�'LYDHY�� 7KH�
FROOHFWLRQ�RI�.D]DNK�IRONORUH��FROOHFWHG�E\�$�$��'LYDHY��LQFOXGHV�WDOHV�DERXW�
DQLPDOV��PDJLF�� KRXVHKROG� DQG�RWKHU� WDOHV� DQG� OHJHQGV�� SDUDEOHV� DQG� IRON�
WDOHV��$V�RQH�RI� WKH�¿�UVW�FROOHFWRUV�RI�VDPSOHV�RI�.D]DNK�IRONORUH�� WRJHWK�
HU�ZLWK�$�9��=DWDHYLFK��$�$��'LYDHY�ODPHQWHG�WKH�IDFW�WKDW�DOO�OLWHUDU\�ZRUNV�
RI�.D]DNKV�H[LVW�LQ�RUDO�IRUP�DQG�VRRQ�ZLOO�EH�FRPSOHWHO\�ORVW��2UD]DHYD��
������S������

1RWHG�E\�ZULWHU�)��2UD]DHYD�LQ�WKH�IRUHZRUG�WR�KHU�ERRN��LQ�$�$��'LYDHY¶V�
KHULWDJH�GLIIHUHQFHV�UHODWHG�WR�WKH�UHJLRQDO�FKDUDFWHULVWLFV�RI�.D]DNK�IRONORUH�
DUH�FOHDUO\�SUHVHQWHG��7KXV��PDWHULDOV�FROOHFWHG�DQG�UHFRUGHG�LQ�WKH�FRXQWLHV�
RI�$XOLH�DWD��6K\PNHQW��.D]DO\� DQG� LQ�YLOODJHV� ORFDWHG� LQ� WKH�YDOOH\�RI� WKH�
6\U'DU\D�5LYHU��DUH�IXOO�RI�UHOLJLRXV�VXEMHFWV�� WKH�FRQWHQW�RI� WKH� WH[WV�KDV�D�
GLGDFWLF�FKDUDFWHU��GXH� WR�D� VLJQL¿�FDQW� ,VODPLF� LQÀ�XHQFH� DQG� WKH� VSUHDG�RI�
$UDE�3HUVLDQ� OLWHUDWXUH�DQG�&KDJDWDL� ODQJXDJH� LQ� WKHVH� UHJLRQV�RI�PRGHUQ�
.D]DNKVWDQ� �.\]\ORUGD��=KDPE\O��6RXWK�.D]DNKVWDQ� UHJLRQ���7KH�PDWHUL�
DOV��UHFRUGHG�E\�6HPLUHFKHQVN�H[SHGLWLRQ��$OPDW\�UHJLRQ���WKH�LQÀ�XHQFH�RI�
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WKH�7DWDU�ODQJXDJH�LV�UHYHDOHG��PDQ\�VFHQHV�ERUURZHG�IURP�5XVVLDQ�IRONORUH��
,�$��.U\ORY�IDEOHV��WH[WV�FRQWDLQ�SROLWLFDO�PRWLYHV��LQVSLUHG�E\�WKH�UHYROXWLRQ�
�2UD]DHYD��������S������

5HOLJLRXV�0XVOLP� OH[LFRQ�ZDV� IRXQG� HYHQ� LQ� WKH� WH[WV� RI�PDJLF�
IDLU\�WDOHV��,Q�WKLV�ZD\��WKH�KHUR�RI�IDLU\�WDOH�³=KDNDQVKD´��WKH�SULQFH��ZKR�
³JURZV�E\�OHDSV�DQG�ERXQGV´��RQ�WKH�HLJKW�GD\V�RI�DJH�KH�ZDV�HLJKW�\HDUV�
ROG��+H�ZDV�VHQW�WR�VWXG\�ZLWK�PXOODK�³ ��
³ ´� �� ��

�� ��
�� ´��'LYDHY��������S�������³=KDNDQVK�

ZDV� JLYHQ� IRU� WUDLQLQJ� ZLWK� PXOODK��:LWKLQ� D� PRQWK�� KH� KDV� PDVWHUHG�
³+DIWL\DN��³,Q�IRXUWHHQ�KH�OHDUQHG�WKH�.RUDQ��7KHQ�KH�ZDV�WUDLQHG�KXQWLQJ�
FUDIW��,Q�QLQHWHHQ�\HDUV�ROG��.LQJ��PDGH�D�IHDVW�DQG�JDYH�KLP�KLV�WKURQH´��
�+HUHLQDIWHU��RXU�WUDQVODWLRQ��±�1�=K���=K�6����$V�\RX�FDQ�VHH��WKH�RXWVWDQGLQJ�
DELOLWLHV�RI�WKH�IXWXUH�NLQJ�LQ�WKH�IDLU\�WDOH�ZHUH�ERXQG�ZLWK�D�UHOLJLRXV�HGX�
FDWLRQ��WKH�SULQFH�FRPHV�HDVLO\�WR�PDVWHU�+DIWL\DN�DQG�.RUDQ��ZKLOH�PXFK�
QHHGHG�KXQWLQJ�VNLOOV�LQ�WKH�VWHSSH�DUH�PDVWHUHG�E\�KLP�ODWHU��³+DIWL\DN�LV�
WKH�VHYHQWK�RI�WKH�+RO\�.RUDQ��ZKLFK�ZDV�SXEOLVKHG�LQ�WKH�ERRN�IRUP��DQG�
VHUYHG� DV� WH[WERRN� LQ� SUH�UHYROXWLRQDU\�0XVOLP� VFKRRO´� �.D]DNK�5XVVLDQ�
'LFWLRQDU\��������S��������

7KH� FKDUDFWHULVWLFV� RI� WKH� KHUR� RI� QH[W� PDJLF� IDLU\� WDOH� ³
´��³7KH�3HWUL¿�HG�&LW\´��LV�DOVR�XQIROGHG�LQ�D�UHOLJLRXV�PDQQHU��³

�� ��
´��'LYDHY��������S�������³2QFH�XSRQ�D�WLPH��WKH�HOGHUO\�

FRXSOH�OLYHG�LQ�RQH�FLW\��7KH\�KDG�D�PRGHVW��SLRXV�VRQ´���7KH�KHUR��DW�WKH�SULQ�
FHVV¶V�UHTXHVW�SUD\HG�WKUHH�QLJKWV�DQG�VDYHG�WKH�HQFKDQWHG�FLW\��³

��³ �� ��
���´��'LYDHY��������S��������³7KHQ�VKH�VDLG�´:H�QHHG�D�

JRRG��FOHDQ��SLRXV��SHUVRQ�ZKR�KDV�SUD\HG�IRU�WKUHH�GD\V�LQ�WKH�UR\DO�KRXVH���´���
3RVLWLYH�HSLWKHWV��FKDUDFWHUL]LQJ�WKH�PRUDO�TXDOLWLHV�RI�WKH�KHUR��KDYH�UHOLJLRXV�
FKDUDFWHU�� WKH�ZRUGV� �DQG� �FDPH� WR� WKH�.D]DNK� ODQJXDJH�IURP�
,VODPLF�OLWHUDWXUH�DQG�EHORQJ�WR�ERRN�VW\OH��$ERYH�QRWHG�ZRUGV�ZHUH�UDUHO\�XVHG��
EXW�QRZDGD\V�UHWXUQHG�WR�WKH�DFWLYH�YRFDEXODU\�RI�WKH�.D]DNK�ODQJXDJH�DORQJ�
ZLWK�D�OD\HU�RI�WKH�$UDE�,VODPLF�UHOLJLRXV�YRFDEXODU\�

7KH�OHJHQG�DERXW�WKH�RULJLQ�RI�*HQJKLV�.KDQ�LV�LQWHUHVWLQJ�WRR��,W�ZDV�UH�
FRUGHG�E\�$�$��'LYDHY��³ ´�´7KH� OHJHQG�RI�*HQJKLV�
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.KDQ´���7KH�\RXQJ�ODG\�JDYH�ELUWK�WR�D�EDE\��ZUDSSHG�KLP�LQ�D�FORWK��SODFHG�
LQ�WKH�ER[��DQG�ODXQFKHG�LW��)ORDWLQJ�ERDW�ZLWK�EDE\�ZDV�IRXQGHG�E\�SHUL��6KH�
EURXJKW�KLP��WKDW¶V�ZD\�WKH�ER\�NQHZ�WKH�ODQJXDJH�RI�WKH�SHRSOH�DQG�WKH�
ODQJXDJH� RI� WKH� SHUL��$QG� ODWHU� KH� EHJDQ� WR� UXOH� RYHU� WKH� SHRSOH�� ³

��
� �� ´��'LYDHY��������

SS����������³7KH�QDPH�RI�WKLV�ER\�ZDV�*HQJKLV�.KDQ��:KHWKHU�*HQJKLV�
.KDQ�ZDV�0XVOLP��LW�ZDV�QRW�FOHDU��7KHQ�WKH�GHVFHQGDQWV�RI�*HQJKLV�.KDQ�
EHFDPH�0XVOLPV´��

7KH�WH[W�RI�RWKHU�ZRUN��ZULWWHQ�E\�$�$��'LYDHY��LV�IXOO�RI�UHOLJLRXV�
YRFDEXODU\� WRR��³ ´� �³7KH� OHJHQG�RI� WKH�VXQ� LQ�
WKH�VN\´���7KHUH�DUH�DFWV�RI�*RG��DQJHOV�DQG�PHQ��DPRQJ�ZKRP�WULEHV�IRO�
ORZHG�WKH�3URSKHW�0XKDPPDG��DQG�WKH�*HQWLOHV��ZKR�DUH�GHVFULEHG�LQ�D�
IROORZLQJ�ZD\� LQ� IDLU\� IRUP�� ³ ��

�� ��
�� ��

´��'LYDHY��������S�������³1RZ�WKH�VXQ�LV�JRLQJ�
GRZQ�DQG�KDV�WXUQHG�UHG�DJDLQ��EXW�KDV�QRW�JRQH��7KHQ�WKH�PHQ�RI�WKH�WULEH�
RI�&DIIUH��*HQWLOHV��KDYH�VWDUWHG�WR�ORRN�DW�LW�WR�JUHHW�DQG�ERZ�XQWR�LW��7KH\�
WKRXJKW�LW�ZDV�*RG´��

(YHQ�PRUH�LQWHUHVWLQJ�WH[W��IURP�WKH�SHUVSHFWLYH�RI�WKH�VWXGLHG�SURE�
OHP�� LV� ³ ´� �³7KH� OHJHQG� RI� WKH� VWDUV� LQ� WKH�
VN\´���FRQWDLQLQJ�0XVOLP�SDUDEOH�EDVHG�RQ�WKH�.RUDQ�SORW�KRZ�FODLUYR\DQWV�
JHW�WKHLU�NQRZOHGJH��³ ����

� ��
�� "� � � ��

�� �� ��
��
��

�� ��
��� ´��'LYDHY��������S�������³'R�\RX�VHH�WKH�VWDUV�

LQ�WKH�VN\�����7KHVH�DUH�SUHFLRXV�VWRQHV��7KHVH�VWRQHV�FDPH�DIWHU�*D]UH\LO�
6KDLWDQ�DSSHDUDQFH��6D\��ZK\"�7XUQV�RXW��WKH�MLQQ�DQG�VKDLWDQV��FOLPELQJ�RQ�
HDFK�RWKHU��HDYHVGURS�ZKDW�DQJHOV�VD\�DERXW�WKH�ZRQGHUV�RI�WKH�ZRUOG��FDPH�
EDFN��WKH\�SDVV�LW�WR�KHUH�VRRWKVD\HUV��EDNV\���)LUVW�WKH\�WHOO�WKH�WUXWK��7KRVH�
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ZKR�DUH�RQ� WKH� WRS��SDVVLQJ� WR� ORZHU�RQHV��DUH� O\LQJ��7KHUHIRUH��7KH�*RG�
SODFHG�URFNV�LQ�WKH�VN\�DV�VWDUV��+H�FRPPDQGHG�WKH�DQJHOV�WR�WKURZ�VWDUV�LQ�
WKH�MLQQ�ZKHQ�WKH\�JDWKHUHG��UDLVHG�WR�WKH�VN\��7KLV�VWRU\�LV�FOHDUO\�LQVSLUHG�
E\�WKH�,VODPLF�WH[WV��FRPSDUH�WKH�QH[W�D\DWV�IURP�.RUDQ��³,QGHHG��ZH�SXW�XS�
FRQVWHOODWLRQV�LQ�WKH�VN\�DQG�GHFRUDWH�WKHP�IRU�WKRVH�ZKR�DUH�ORRNLQJ��:H�
SURWHFWHG�LW�IURP�HYHU\�IDOOHQ�DQG�EHDWHQ�GHYLO��$QG�LI�KH�ZLOO�OLVWHQ�IXUWLYH�
O\��WKHQ�KH�LV�IROORZHG�E\�D�EULJKW�OLJKW´��.RUDQ��VXUD�����D\DWV��������������
DV�ZHOO�DV��³%XW�LI�VRPHRQH�IURP�WKH�GHYLOV�VQDWFK�ZRUG��WKHQ�KH�LV�IROORZHG�
E\�D�EULJKW�À�DPLQJ�¿�UH´��.RUDQ��VXUD�����D\DW������$O�6DDGL��������S��������
+HUH�ZH�VHH�WKH�PL[LQJ�QDPHV�RI�0XVOLP�P\WKRORJ\�FKDUDFWHUV��GHYLO�$]D]LO�
� ] ] O�6DWDQ�� �.D]DNK�5XVVLDQ�'LFWLRQDU\��������S������ZDV�QDPHG�DIWHU�
WKH� DQJHO� RI� GHDWK�� H[WLQJXLVKXQJ� WKH� VRXOV� RI�PHQ�E\�$]UDHO� � �

� �� �.D]DNK�5XVVLDQ�'LFWLRQDU\��������S�������ZKLFK�RQFH�
DJDLQ�GHPRQVWUDWHV�WKH�RUDO�QDWXUH�RI�WKH�,VODPLF�P\WKV�DQG�OHJHQGV��
� ��VSUHDGLQJ�LQ�D�QRPDGLF�HQYLURQPHQW�

$QDO\VLV�RI�QDUUDWLYH�ZRUNV�WH[WV�RI�WKH�.D]DNK�SHRSOH�LV�LQFOXGHG�LQ�
WKH�FROOHFWLRQ�³,Q�WKH�FRXQWU\�RI�IDLU\�WDOHV´�RI�%��6K��.D]LHY��.D]LHY���������
7KHUH�DUH�PRUH�WKDQ����IRON�WDOHV��OHJHQGV��IDEOHV��SDUDEOHV�DQG�DSRORJXHV��
WUDQVODWHG�LQWR�5XVVLDQ�DQG�.D]DNK�ZKLFK��WRJHWKHU�ZLWK�8LJKXU��.LUJKL]�DQG�
RWKHUV�VKRZ�WKH�H[WHQVLYH�XVH�RI�UHOLJLRXV�PRWLYHV��RQ�WKH�RQH�KDQG��DQG�WKH�
PDQ\�OD\HUV�RI�SHRSOH¶V�LGHDV��RQ�WKH�RWKHU��

:H�IRXQG�HFKRHV�RI�UHOLJLRXV��,VODPLF��LGHDV�LQ�WKH�WH[WV�RI�D�ZLGH�YD�
ULHW\�RI�QDUUDWLYH�JHQUHV�RI�RUDO�IRONORUH��LQ�IDLU\�WDOHV�DERXW�DQLPDOV��³)R[�
DQG�:ROI´�� ³)R[� DQG� FKLFNHQ´��� KRXVHKROG� WDOHV� DQG� MRNHV� �³)RUW\� WDOHV´��
³7KH�&KLHI�EDOJHU´�³&XULRXV�ZLIH´��³1RW�WZR��EXW�WKUHH´���OHJHQGV�DQG�WDOHV�
�³:K\�WKH�KRUVH�WUHPEOHV´��³6QDNH´���³$ERXW�WKH�,VV\N�.XO´��³7KH�ZLVGRP�
RI�WKH�RZO�´�³+D\�DQG�.XQ´�³7KH�OHJHQG�RI�WKH�RULJLQ�RI�%RURYR\´��³7KUHH�
JLUOV´��³+XPDQ�OLIH´��

7KH�GXDOLW\��GLVFXVVHG�E\�VFLHQWLVWV��LV�PDQLIHVWHG�LQ�WKH�IDFW�WKDW�LQ�WKH�
.D]DNK�IRON�WDOHV��LQFOXGHG�LQ�WKLV�FROOHFWLRQ��ZH�¿�QG��RQ�WKH�RQH�KDQG��0XVOLP�
YRFDEXODU\�DQG�SKUDVHRORJ\��6XOHLPDQ��6RORPRQ���S������S��������RUD]D��S�������
QDPD]��S������S��������³ZLWKRXW�KRSH��WKHUH�LV�RQH�6DWDQ´��S�������*RG¶V�KHOS�
�S�������$OODK��S�������S��������3DLJDPEDU��S��������WKH�&UHDWRU��S��������*RG�
VDYH��S��������DQG�RQ�WKH�RWKHU�±�WKH�SDJDQ�UHOLFV�RI�WKH�HUD��7KH�6XQ�JRG���S��
������ WKH�/RUG�RI� WKH�8QGHUZRUOG���(UOLN��S������� WKH�*RGV��S��������EDOJHU�
�IRUWXQHWHOOHUV���S�������,Q�WKH�FRXQWU\�RI�IDLU\�WDOHV�LQ�������
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7KH�LGHD�RI�*RG�&UHDWRU�FDQ�EH�VHHQ�LQ�GLGDFWLF�FRQWHQWV�WUDGLWLRQ�RI�
³KXPDQ�OLIH´��IURP�³7KH�'LDU\�RI�D�WULS�WR�,VV\N�.XO´�E\�&KRNDQ�9DOLNKDQRY��
LQFOXGHG�LQ�WKH�FROOHFWLRQ���³7KH�ZLVH�ROG�PHQ�WROG�WKDW�LQ�WKH�EHJLQQLQJ�RI�
FUHDWLRQ��WKH�&UHDWRU�RI�WKH�(DUWK��WKH�6N\�DQG�DOO�OLYLQJ�WKLQJV�RQ�WKH�(DUWK�
GHFLGHG�WR�GH¿�QH�WKH�WHUPV�RI�WKHLU�OLYHV´��.D]LHY��������S�������

,Q�WKH�OHJHQG�³7KUHH�JLUOV´�IURP�WKH�VDPH�³'LDU\�RI�D�WULS�WR�,VV\N�
.XO´�E\�&K�&K��9DOLNKDQRY��ZH�FDQ�¿�QG� WKH� IROORZLQJ� OLQHV��³(YHU\� WLPH�
ZKHQ�WKH�HYHQLQJ�FORXGV�À�RDWHG�RYHU�WKH�$OWDL�PRXQWDLQ�UDQJH�DQG�WKH�ODVW�
UD\V�RI�WKH�VXQ�ZHUH�GLVDSSHDULQJ��FURZGV�RI�.D]DNK�SHDVDQWV�DQG�UDQFKHUV��
DV�D�VWUHDP��UXVKHG�WR�WKH�ROG�WUHHV�LQ�WKH�¿�HOG��WR�WKH�ULYHUEDQNV�WR�VLQJ�WKH�
SUD\HU�VRQJ��$OODK��$OODK����3URWHFW��6DYH����/HW�WKH�VHYHQ�VXQV�LQ�WKH�VN\���
JR�DZD\�TXLHWO\�ZLWK�VXQVHW����$QG�WRPRUURZ�OHW�ULVH�DJDLQ����$OODK��$OODK����
'HIHQG��6DYH��������!�EXW�RQFH�D�IHURFLRXV�VKDLWDQ�FDPH�WR�WKH�ROG�PRXQWDLQ�
YDOOH\�����!�7KLV�VKDLWDQ�ZDV�D�VSLULW�RI�KXQGUHG�\HDUV�ROG�RZO��IURP�ELUWK��KH�
ORYHG�WKH�GDUNQHVV�DQG�IHDUHG�RI�OLJKW�����!�PDJLFDOO\�KH�WXUQHG�KLPVHOI�LQWR�
D�KXQGUHG�ZLQJHG�SHRSOH�ZLWK�LURQ�HDJOH¶V�EHDNV��7KH\�����!�HYHU\�GD\�VKRRW�
VWHHO�DUURZV�LQ�WKH�VXQV������!�7KH�.D]DNKV�����!�DOO�GD\�GLG�QDPD]��VLJQHG�
VSUD\HUV��WKHQ�UXVKHG�WR�WKH�PRXQWDLQV�DQG�EHJDQ�WR�SUD\��EXW�FRXOG�QRW�GR�
DQ\WKLQJ´��.D]LHY��������S�������

$V�\RX�FDQ�VHH��LQ�WKH�OHJHQG��SHRSOH�WXUQ�WR�$OODK��WKH\�GR�QDPD]��
VLQJ�SUD\HUV��6LPXOWDQHRXVO\��WKH�VKDLWDQ��VDWDQ��LV�WKH�³VSLULW�RI�D�KXQGUHG�
RZO´�±�DQ�REYLRXV�VWUDWL¿�FDWLRQ�RI�WKH�,VODPLF�YLHZ�RI�WKH�ZRUOG�RQ�WKH�DU�
FKDLF�PHQWDOLW\�

(YHQ�PRUH�VWULNLQJ�H[SUHVVLRQ�RI�WKH�UHOLJLRXV�FRQVFLRXVQHVV�RI�GXDOL�
W\�LV�IRXQG�LQ�WKH�³7UDGLWLRQ�RI�WKH�RULJLQ�RI�%RURYR\´��³2QFH��RQH�RI�.D]DNK�
WULEHV�ZDV�JXLOW\�DQG�DQJHUHG�$OODK��$OODK�ZDV�YHU\�DQJU\�DW�WKH�SHRSOH��KH�
JDWKHUHG�IURP�DOO�SODFHV��IRUHVWV��PRXQWDLQV��ULYHUV��SXW�WKHP�LQ�D�EDJ�DQG�
ZDONHG�RII�WR�WKH�QRUWK��%XW�D�EDJ�RI�$OODK�ZDV�ZLWK�D�KROH��$OODK�ZDONHG�DQG�
ZDONHG��+H�ZDQWHG�WR�VQHH]H��$OODK�VQHH]HG�DQG�GLG�QRW�QRWLFH�KRZ�D�SDUW�RI�
DVVHPEOHG�IRUHVW��ODQG��PRXQWDLQV��ODNHV�IHOO�RXW�RI�WKH�KROH´��.D]LHY��������
S��������7KH�LPDJH�RI�$OODK�LQ�WKH�WUDGLWLRQ�RI�DQWKURSRPRUSKLF�$OODK�HQ�
GRZHG�ZLWK�KXPDQ�TXDOLWLHV��³ZDONHG´��³ZHQW´��³VQHH]H´��³GLG�QRW�QRWLFH´���
$FFRUGLQJ� WR� WKH� FDQRQV�RI� ,VODP��$OODK� LV� LPSRVVLEOH� WR� DWWULEXWH�KXPDQ�
TXDOLWLHV��DQG�LQ�WKH�WUDGLWLRQDO�0XVOLP�VRFLHW\�VWULFWO\�DGKHUH�WR�WKLV�FDQRQ�

7KH� LPDJH� RI�3D\JKDPEDU� �3URSKHW�0XKDPPDG�� LQ�.D]DNK� OHJ�
HQGV�LV�DOVR�VSHFL¿�F��LQ�WKH�WUDGLWLRQ�RI�³+D\�DQG�.XQ´��³0RRQ�DQG�6XQ´���
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3D\JKDPEDU�FRPPDQGV�ULFK� ODQGRZQHU¶V�GDXJKWHUV�$LVXOX�DQG�.XQVXOX��
TXDUUHOHG�ZKR�LV�WKH�PRVW�EHDXWLIXO�JLUO�EHWZHHQ�WKHP��OHIW�SHRSOH��³(YHU\�
OLYLQJ�SHUVRQ�RQ� WKH� ODQG� LV�EHDXWLIXO�KLPVHOI��KLV�EHDXW\��DQG�\RX�GLG�QRW�
XQGHUVWDQG�LW��%H�\RX�DZD\�IURP�WKH�SHRSOH�IRUHYHU�´��7KH�VLVWHUV�KDYH�EH�
FRPH�FHOHVWLDO�ERGLHV��WKH�0RRQ�DQG�WKH�6XQ´��.D]LHY��������SS������������
,Q�WKLV�SDVVDJH��\RX�KHDU�DQ�HFKR�RI�.RUDQ�WH[W��DFFRUGLQJ�WR�ZKLFK�³$OODK�
����!�JDYH�\RX�DSSHDUDQFH�DQG�PDGH�LW�EHDXWLIXO�´��.RUDQ��6XUD�����D\DW�����
�$O�6DDGL��������S��������$FFRUGLQJ�WR�WKH�FDQRQV�RI�,VODP�RQO\�$OODK�FDQ�
UXOH�WKH�GHVWLQ\�RI�DOO�WKLQJV��,Q�WKH�WH[W�RI�WKH�WUDGLWLRQV�ZH�VHH�D�PL[WXUH�RI�
LPDJHV�RI�$OODK�DQG�WKH�3URSKHW��ZKLFK�RQFH�DJDLQ�GHPRQVWUDWHV�WKH�NLQG�RI�
FRPSUHKHQVLRQ�RI�*RG�E\�QRPDGV�

7KH�FRQWUDGLFWRU\�QDWXUH�RI�WKH�UHOLJLRXV�FRQVFLRXVQHVV�PDQLIHVWHG�LQ�
WKH�DQLPDO�WDOHV��6R�LQ�WKH�IDLU\�WDOH�³7KH�)R[�DQG�WKH�:ROI´��WKH�VO\�IR[�VDZ�
D�SLHFH�RI�PHDW�RQ�WKH�IRRWSDWK��RIIHUV�WKH�ZROI�WDVWHV�LW��EXW�DEVHQFH�RI�DS�
SHWLWH�H[SODLQV�WKDW�LW�NHHSV�WKH�VDZQ��RUD]D�VDZQ���0XVOLP�IDVW���,Q�WKH�HQG��
WKH�ZROI�IHOO�LQWR�WKH�WUDS�DQG�WKH�IR[�DWH�D�SLHFH�RI�PHDW��³��'HDU�IULHQG��ZROI�
DVNHG�LQ�VXUSULVH�±�\RX�NHHS�WKH�VDZQ��±�1RZ�\RX�NHHS�LW��±�FULHG�IR[�IXQ�
Q\�DQG�UDQ�DZD\�³�.]LHY��������S�������,Q�WKH�IDLU\�WDOH�³)R[�DQG�&KLFNHQ�
³&KLFNHQ�EHFNRQV�)R[��³��&KLFNHQ��FKHHS��FKHHS������'RZQ�WR�HDUWK�±�LW�LV�
WLPH�IRU�QDPD]��&KLFNHQ��±�,QGHHG��)R[��LW�LV�WLPH�WR�SUD\��+HUH�WKH�,PDP�
OLHV��JR�DQG�ZDNH�KLP�XS��'HOLJKWHG�)R[�UDQ��ZKHUH�&KLFNHQ�SRLQWHG�RXW��
7KHUH�D�GRJ�ODLG��'RJ�VDZ�)R[�DQG�FKDVHG�LWV��&KLFNHQ�IURP�WKH�WUHH����)R[��
ZKHUH�DUH�\RX"�3UD\HU�WLPH�ZLOO�SDVV��ZH�DJUHHG�WR�PDNH�IULHQGV�����³�LELG��

:H�EHOLHYH�WKDW�WKH�DVFULSWLRQ�IRU�DQLPDO�WKH�DELOLW\�WR�SUD\��GR�QDPD]��
NHHS�WKH�VDZQ��0XVOLP�IDVW���RQ�WKH�RQH�KDQG��VKRZV�WKH�SRSXODULW\�RI�WKHVH�
NH\�FRPSRQHQWV�RI�WKH�0XVOLP�UHOLJLRQ�LQ�QRPDGLF�HQYLURQPHQW�DQG�RQ�WKH�
RWKHU�KDQG��WKH�HOHPHQWV�RI�WKH�RULJLQDO�PHDQLQJ�RI�WKH�ULWXDOV�RI�GHVDFUDOL�
]DWLRQ�LQ�WKH�SRSXODU�PLQG��FKDUDFWHUL]LQJ�WKH�VSLULWXDO�DQG�SROLWLFDO�FULVLV�RI�
,VODPLF�FLYLOL]DWLRQ�LQ�;,;��HDUO\�;;�FHQWXULHV�

&RQFOXVLRQ

&RQVHTXHQWO\��DFFRUGLQJ�WR�WKH�DQDO\]HG�PDWHULDOV��WKHUH�DUH�IROORZ�
LQJ�OLQJXLVWLF�XQLWV��UHSUHVHQWLQJ�WKH�FRQFHSW�RI�³,VODP´�LQ�WKH�WH[WV�RI�ZRUNV�
RI�.D]DNK�IRONORUH��$OODK�� ��� ��WKH�0RVW�+LJK���
�*RG��� �&UHDWRU��� � �.RUDQ���0XKDPPDG��
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�WKH�3URSKHW��� WKH�3URSKHWV�,O\DV��,O\D���/XNPDQ��6XOH\PHQ��6RORPRQ���
'DZXG� �'DYLG��� =KDEUDLO� �$UFKDQJHO� *DEULHO��� ³ ��

´��³IRUW\�XQVHHQ�IULHQGV´��� ��$]UDHO���WKH�$QJHO�RI�'HDWK���
� �.KL]U��� � �$]D]HO��� � �GHYLO�6DWDQ�VKDLWDQ���

��MLQQ��� � �MLQQ��GHYLOV���QDPD]��SUD\HU��� �SUD\HU�SH�
WLWLRQ��� ��VDZP��� ��$QJHO��� ��0XOODK���LPDP�� ��GLY���

� �SHUL��� � �0XVOLP��� � �ND¿�U��� � �GLOLJHQFH��SLHW\���
��+DIWL\DN��� ��6DWDQ��GHSULYHG�RI�KRSH��DQG�RWKHUV�

7KHVH� DQG� RWKHU� H[DPSOHV� VKRZ� WKDW� WKH�ZLGHVSUHDG� SHQHWUDWLRQ� RI�
4XUDQLF�VWRULHV��P\WKV��LPDJHV�DQG�¿�JXUHV��ELEOLFDO�4XUDQLF�ZRUOGYLHZ�LQWR�
WKH�.D]DNK�IRONORUH��5HFRGLQJ�VDFUHG�ODQJXDJH�DQG�WKH�IRUPDWLRQ�RI�QHZ�UH�
OLJLRXV�DQG�P\WKRORJLFDO�V\QFUHWLVP�LQGLFDWH�SURIRXQG�FKDQJHV�LQ�WKH�PHQ�
WDOLW\�RI�WKH�.D]DNK�SHRSOH��GXH�WR�WKH�HQWU\�LQWR�WKH�VSKHUH�RI�WKH�0XVOLP�
FXOWXUH��WKH�WUDQVLWLRQ�WR�D�FRQVFLRXV�UHOLJLRQ��DQG�XQWLO� WKH�WZHQWLHWK�FHQ�
WXU\��DFFRPSDQLHG�E\�PL[LQJ�HOHPHQWV�RI�SDJDQ��SUH�,VODPLF��DQG�0XVOLP�
ZRUOG�YLHZV�

5HIHUHQFHV

$UWHP¶HY��$�,����������5HOLJLHYHGHQLH��RVQRY\�REVKKHJR�UHOLJLHYHGHQLMD��LVWRULMD�
UHOLJLM��UHOLJLL�Y�.D]DKVWDQH��>5HOLJLRXV�VWXGLHV��JHQHUDO�IRXQGDWLRQV�RI�UHOLJLRXV�VWXGLHV��
KLVWRU\� RI� UHOLJLRQV�� UHOLJLRQV� LQ� .D]DNKVWDQ@�� ,Q� �� YROXPHV�� 9RO�� ��� $OPDW\�� ���� S��
�LQ�5XVVLDQ��

$V�6DDGL��$EG�DU�5DKPDQ�ELQ�1DVLU� ��������7RONRYDQLH�6YMDVKKHQQRJR�.RUDQD�
³2EOHJFKHQLH�RW�9HOLNRGXVKQRJR�L�0LORVWLYRJR´��6P\VORYRM�SHUHYRG�.RUDQD�QD�UXVVNLM�
MD]\N� V� NRPPHQWDULMDPL�$EG�DU�5DKPDQD�DV�6DDGL�� Y� �� W�� > ,QWHUSUHWDWLRQ� RI� WKH�+RO\�
4XUDQ�³5HOLHI�IURP�WKH�0DJQDQLPRXV�DQG�0HUFLIXO´��6HPDQWLF�WUDQVODWLRQ�RI�WKH�4XUDQ�
LQWR�5XVVLDQ�ZLWK�FRPPHQWV�RI�$EG�DO�5DKPDQ�DO�6DDGL��,Q���YRO�@��9RO�����7UDQV��IURP�DQ�
$UDE�E\�(��*XOL\HY���QG��HG��0RVFRZ��8PPD�������S���LQ�5XVVLDQ��

'LYDHY��$����������7DUWX��>7KH�JLIW@��$OPDW\��$QD�W O ������S���LQ�.D]DNK��
.DLURYD��%�(�� ��������'XKRYQR�QUDYVWYHQQ\M� SRWHQFLDO� UHOLJLL�� LQ��2EVKKHVWYR� L�

UHOLJLMD� Y� JOREDOL]LURYDQQRP�PLUH�� SRLVNL� QRY\K� SDUDGLJP��PDWHULDO\�PH]KGXQDURGQRM�
QDXFKQR�SUDNWLFKHVNRM�NRQIHUHQFLL�����0D\�������J����>7KH�VSLULWXDO�DQG�PRUDO�SRWHQWLDO�
RI�UHOLJLRQ��LQ��6RFLHW\�DQG�UHOLJLRQ�LQ�D�JOREDOL]HG�ZRUOG��WKH�VHDUFK�IRU�QHZ�SDUDGLJPV��
PDWHULDOV� RI� WKH� LQWHUQDWLRQDO� VFLHQWL¿�F�SUDFWLFDO� FRQIHUHQFH� �0D\����� �����@��([��(G��
'��0DWV\XN��$NWREH��$NWMXELQVNLM�XQLYHUVLWHW�LP��6��%DLVKHYD��SS����������LQ�5XVVLDQ��

.DVNDEDVRY�� 6�$�� ��������.D]DKVNDMD� YROVKHEQDMD� VND]ND�� >.D]DNK� IDLU\� WDOH@�
$OPDW\��1DXND������S����LQ�5XVVLDQ��

.DVNDEDVRY��6�$�� ��������.D]DKVNDMD�QHVND]RFKQDMD�SUR]D�� >.D]DNK�QRQ�IDEXORXV�
SURVH@��$OPDW\��1DXND������S���LQ�5XVVLDQ��

.D]DKVNR�UXVVNLM� VORYDU¶�� RNROR� ��� ���� VORY�� >.D]DNK�5XVVLDQ� GLFWLRQDU\�� PRUH�
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WKDQ��������ZRUGV@����������(GLWHG�E\�5�*��6\]G\NRYD��.�6K��+XVDLQ��$OPDW\��'DMN�3UHVV��
�����S���LQ�5XVVLDQ�DQG�.D]DNK��

.D]LHY��%�6K�� ��������9� VWUDQH� VND]RN�� 6ND]NL�� OHJHQG\�� SUHGDQLMD�� EDVQL�� DSRORJL��
SULWFKL >,Q�WKH�FRXQWU\�RI�IDLU\�WDOHV��7DOHV�DQG�OHJHQGV��IDEOHV��$SRORJ\��SDUDEOHV@��$OPDW\��
0HNWHS������S���LQ�5XVVLDQ��

0DOJD]K\XO\��(����������,VODP�±�GXKRYQDMD�RSRUD�QDVKHM�VWUDQ\��>,VODP�LV�WKH�VSLU�
LWXDO�SLOODU�RI�RXU�FRXQWU\@��7KH�QHZVSDSHU�³.D]DNKVWDQVND\D�3UDYGD´@��1R�����������������
2FWREHU������\��S�������LQ�5XVVLDQ��

1XUWD]LQD��1����������3UL]QDW¶�NRFKHYQLND�PXVXO¶PDQLQRP�>7R�UHFRJQL]H�QRPDG�DV�
0XVOLP@��LQ��1DVK�0LU�>2XU�:RUOG@��������������5HWULHYHG�IURP��KWWS���GDODUXK�N]�DUWLFOHV�
YLHZ�������LQ�5XVVLDQ��

1XUWD]LQD��1�� �������� ,VODP�Y�.D]DNKVNRP�NKDQVWYH� �;9±;9 ,,�YY���� >,VODP� LQ�7KH�
.D]DNK�.LQJGRP�;9±;9 ,,�FF�@�� OPDW\��4D]DT�8QLYHUVLWHWL������S���LQ�5XVVLDQ��

2UD]DHYD��)�� ��������.KDO\N�ND]\QDV\Q�NDPNRU\�� >3URWHFWLRQ�RI� WKH�QDWLRQDO� WUHDV�
XU\@��'LYDHY�$��7DUWX�>7KH�JLIW@��$OPDW\��$QD�W O ��SS���������LQ�.D]DNK��

6XOWDQJDOL\HYD�� �.����������,VODP�Y�.D]DNKVWDQH��LVWRUL\D��HWQLFKQRVW¶�L�REVKFKHVW�
YR��>,VODP�LQ�.D]DNKVWDQ��+LVWRU\��(WKQLFLW\�DQG�6RFLHW\@��.,6,� OPDW\���LQ�5XVVLDQ��

9DOLKDQRY�� &K�&K�� �������� 6OHG\� VKDPDQVWYD� X� NLUJL]RY�� ,]EUDQQ\H� SURL]YHGHQLMD��
>7UDFHV�RI�VKDPDQLVP�LQ�WKH�.LUJKL]� 6HOHFWHG�:RUNV@��)RUHZRUG�E\�$�+��0DUJXODQ��0RVFRZ��
1DXND������S���LQ�5XVVLDQ��

=KDNV\O\NRY��$�=K����������2EUD]��PRWLY\�L� LGHL�V�UHOLJLR]QRM�VRGHU]KDWHO¶QRVW¶MX�Y�
SURL]YHGHQLkK�ND]DKVNRM�OLWHUDWXU\��7LSRORJLMD��HVWHWLND��JHQH]LV�>7KH�LPDJH��PRWLYHV�DQG�LGH�
DV�ZLWK�WKH�UHOLJLRXV�ULFKQHVV�LQ�WKH�ZRUNV�RI�.D]DNK�OLWHUDWXUH��7\SRORJ\��DHVWKHWLFV��JHQHVLV@�
(GLWHG�E\�=��.DEGXORY��$OPDW\��4D]DT�XQLYHUVLWHW ������S���LQ�5XVVLDQ��


