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3URWRQHPXUD�NKURXPLULHQVLV�VS�Q��KDV�EHHQ�UHFRUGHG�LQ�VHYHUDO�YDOOH\V� LQ� WKH�7XQLVLDQ�.KURXPLULDQ�PRXQWDLQV�
7KH�VSHFLHV�LV�PRUSKRORJLFDOO\�FORVHO\�UHODWHG�WR�3URWRQHPXUD�UXIIRL�IURP�WKH�3URWRQHPXUD�FRUVLFDQD�JURXS��ZKLFK
KDV�D�&LUFXP�0HGLWHUUDQHDQ�DQG�&DXFDVLF�GLVWULEXWLRQ��3DUWLFXODUO\�WKH�PDOH�LV�ZHOO�GLVWLQJXLVKHG�E\�WKH�VKDSH�RI�LWV
HSLSURFW��ODFN�RI�DSLFDO�DSSHQGL[�RI�WKH�HSLSURFW��WKH�VKDSH�RI�WKH�SDUDSURFWV�DQG�YHVLFOH�RQ�VWHUQLWH����7KH�IHPDOH
FDQ�EH�GLVWLQJXLVKHG�E\�LWV�WUDSH]RLGDO�VXEJHQLWDO�SODWH��7KH�VXEJHQLWDO�SODWH�LV�ZHOO�VFOHURWL]HG��H[FHSW�LQ�WKH�PLGGOH
DUHD�� 7KLV� VSHFLHV� SUHIHUHQWLDOO\� FRORQL]HV� WHPSRUDU\� VWUHDPV� DQG�DGDSWV� LWV� OLIH� F\FOH� WR� WKHLU� IORZLQJ� SHULRGV�� ,WV
IOLJKW�SHULRG�ODVWV�IURP�ODWH�ZLQWHU�WR�ODWH�VSULQJ��EXW�GLIIHUV�VOLJKWO\�IURP�VLWH�WR�VLWH�

.H\�ZRUGV��1HPRXULGDH��3URWRQHPXUD�NKURXPLULHQVLV��.KURXPLULDQ�YDOOH\��7XQLVLD��QHZ�VSHFLHV
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3URWRQHPXUD�NKURXPLULHQVLV� VS�Q��o�VWDWD� VHJQDODWD� LQ�GLYHUVH�YDOOL� GHOOH�PRQWDJQH� WXQLVLQH�GL�.KURXPLULDQ�� /D
VSHFLH�o�PRUIRORJLFDPHQWH�VWUHWWDPHQWH�OHJDWD�D�3URWRQHPXUD�UXIIRL�GHO�JUXSSR�3URWRQHPXUD�FRUVLFDQD��FKH�KD�XQD
GLVWULEX]LRQH� FLUFXP�PHGLWHUUDQHD� H� FDXFDVLFD�� ,Q� SDUWLFRODUH�� LO� PDVFKLR� VL� GLVWLQJXH� EHQH� SHU� OD� IRUPD
GHOO¢HSLSURFWR��O¢DVVHQ]D�GHOO¢DSSHQGLFH�DSLFDOH�GHOO¢HSLSURFWR��OD�IRUPD�GHO�SDUDSURFWR�H�OD�YHVFLFROD�VXO����VWHUQLWH�
/D�IHPPLQD�YLHQH�GLVWLQWD�SHU�OD�IRUPD�WUDSH]RLGDOH�GHOOD�SODFFD�VXEDQDOH��7DOH�SODFFD�o�EHQ�VFOHULILFDWD��WUDQQH�FKH
QHOOD�SDUWH�FHQWUDOH��/D� VSHFLH�SUHIHULVFH�FRORQL]]DUH� WHPSRUDQHDPHQWH�FRUVL�G¢DFTXD�HG�DGDWWD� LO�SURSULR�FLFOR�GL
YLWD�DL�SHULRGL�GL�SLHQD��,O�SHULRGR�GL�YROR�GHOOD�VSHFLH�YD�GDO�WDUGR�LQYHUQR�DOOD�WDUGD�SULPDYHUD��PD�SXw�YDULDUH�GD
VLWR�D�VLWR�

3DUROH�FKLDYH��1HPRXULGDH��3URWRQHPXUD�NKURXPLULHQVLV��YDOOH�GL�.KURXPLULDQ��7XQLVLD��QXRYD�VSHFLH
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6WRQHIOLHV� FRQVWLWXWH� D�YHU\� LPSRUWDQW� FRPSRQHQW� RI
WKH� IUHVKZDWHU�PDFURLQYHUWHEUDWH�FRPPXQLWLHV�� 7KH� ODU�
YDH�DUH�IRXQG�DOPRVW�H[FOXVLYHO\�LQ�UXQQLQJ�ZDWHUV�DQG
UHDFK� WKHLU� JUHDWHVW� GLYHUVLW\� LQ� VPDOO� DQG� KLJK� DOWLWXGH
VWUHDPV��7KH\�DUH�JHQHUDOO\�DVVRFLDWHG�ZLWK�FRDUVH�VXE�
VWUDWH�VXFK�DV�FREEOH��OHDI�SDFNV�DQG�ZRRG\�GHEULV��3OH�
FRSWHUD� VXFK� DV� RWKHU� RUGHUV� RI� DTXDWLF� LQVHFWV� LV� YHU\
VHQVLWLYH� WR� WKH� FKDQJHV� LQ�ZDWHU� FRPSRQHQWV�� VXFK� DV
GLVVROYHG� R[\JHQ� GRVH�� PLQHUDOL]DWLRQ� RI� ZDWHU�� DQG
SROOXWLRQ� ULVNV�� 7KLV� H[SODLQV�ZK\� VSHFLHV� EHORQJLQJ� WR
WKLV�RUGHU�DUH�FRQVLGHUHG�JRRG�ELRLQGLFDWRU�RI�IUHVKZDWHU
HFRV\VWHPV�� 3OHFRSWHUD� LV� RQH� RI� WKH� NH\� WD[D� LQ�PDQ\
ELR�LQGH[� PHWKRGV� DGRSWHG� LQ� VXFK� VWXGLHV� �$OED�
7HUFHGRU�	�6iQFKH]�2UWHJD��������$OED�7HUFHGRU�HW�DO��
�������6WRQHIO\�DGXOWV�KDYH�D�YHU\�VKRUW�OLIH������ZHHNV��
FRPSDUHG� ZLWK� WKH� OHQJWK� RI� WKHLU� LPPDWXUH� VWDJH� ��
PRQWKV�WR���\HDUV���%RXFKDUG���������3OHFRSWHUD�VSHFLHV
FDQ� EH� GLVWLQJXLVKHG� E\� VHYHUDO� FKDUDFWHULVWLFV�� EXW
PRVWO\� E\� WKH� PRUSKRORJ\� RI� WKHLU� JHQLWDOLD�� HSLSURFW
DQG�SDUDSURFW�RI� WKH�PDOH�DQG�� IURP�1HPRXULGDH�� VXE�
JHQLWDO�SODWH�RI�WKH�IHPDOH�

%HUWKpOHP\� �������SURYLGHG� WKH� ILUVW� OLVW� RI� 7XQLVLDQ
VWRQHIOLHV�� LQFOXGLQJ� ��� VSHFLHV� FROOHFWHG� LQ� YDOOH\V� RI
.KURXPLU\� �1RUWK�ZHVWHUQ� 7XQLVLD��� )XUWKHU�� RI� WKH� �
/HXFWUD�VSHFLHV�UHFRUGHG�LQ�WKH�UHJLRQ����ZHUH�GHVFULEHG
DV�QHZ�VSHFLHV�E\�3DUGR�	�=ZLFN��������DQG�9LQoRQ�	
3DUGR� �������� $PSKLQHPXUD� FKLIIHQVLV� �$XEHUW�� �����
ZDV�UHFRUGHG�LQ�.KURXPLU\�DQG�LWV�Q\PSK�GHVFULEHG�IRU
WKH� ILUVW� WLPH� �%pMDRXL� HW� DO��� ����������� %pMDRXL� 	
%RXPDw]D�� ������� 3URWRQHPXUD� DOJLULFD� �$XEHUW�� �����
ZDV� IRXQG�E\�%RXPDw]D� ��������$GGLWLRQDOO\�� WZR�QHZ
WD[D� RI� JHQXV� 3URWRQHPXUD�� 3URWRQHPXUD� GUDKDPHQVLV

DQG� 3�� DOJLULFD� EHMDLDQD� ZHUH� GHVFULEHG� E\� 9LQoRQ� 	
3DUGR� ������� DQG� 9LQoRQ� 	� 0XUjQ\L� �������� UHVSHF�
WLYHO\�

)RXU� RWKHU� VSHFLHV� RI� JHQXV� 3URWRQHPXUD� ZHUH� UH�
SRUWHG�IURP�QRUWKHUQ�$IULFD��3��W\UUKHQD��)HVWD���������3�
WDOERWL��1DYiV���������3��UXIIRL��&RQVLJOLR���������3��EHU�
EHULFD� �9LQoRQ�	�6iQFKH]�2UWHJD���������DQG�3��GDNNLL
9LQoRQ� 	�0XUjQ\L� ����� �$XEHUW�� ������ ������ %HUWKp�
OHP\�� ������ *DJQHXU� 	� $OLDQH�� ������ 9LQoRQ� 	
6iQFKH]�2UWHJD��������

7KH�SKHQRORJ\�RI�WKH�VSHFLHV�LQYROYHV�VHDVRQDO�WLPH
RI�WKH�OLIH�F\FOH¤V�SURFHVVHV�DQG�V\QFKURQL]DWLRQ�RI�WKHVH
SURFHVVHV�� ,Q� 7XQLVLD�� WKH� SKHQRORJ\� RI� WKH� 3OHFRSWHUD
VSHFLHV�ZDV�VWXGLHG�IRU�WKH�ILUVW�WLPH�E\�%pMDRXL��������

'XULQJ� VDPSOLQJV� LQ� VHYHUDO� .KURXPLU\� PRXQWDLQ
YDOOH\V�ZH�FDXJKW�D�QXPEHU�RI�VSHFLPHQV��DGXOW�DQG�ODU�
YDH�� EHORQJLQJ� WR� WKH� QHZ� 3URWRQHPXUD� VSHFLHV� GH�
VFULEHG�EHORZ�

0$7(5,$/�$1'�0(7+2'6

6WXG\�DUHD

7KH�VSHFLPHQV�RI�WKLV�VSHFLHV�ZHUH�FROOHFWHG�LQ�VHY�
HUDO�PRXQWDLQ�YDOOH\V� ORFDWHG� LQ�1RUWK�:HVWHUQ�7XQLVLD
FORVH�WR�$OJHULDQ�ERUGHU��)LJ������7KLV�UHJLRQ�LV�WKH�PRVW
KXPLG� LQ� 7XQLVLD�� UHFHLYLQJ� PRUH� WKDQ� ����� PP� SHU
\HDU�RI� UDLQ�DW�DQ�DOWLWXGH� UDQJLQJ� IURP����� WR������P
D�V�O��7KH�VWUHDPV�DUH�JHQHUDOO\�VPDOO�DQG�VXUURXQGHG�E\
GHQVH� YHJHWDWLRQ�� FRQVLVWLQJ� SUHGRPLQDQWO\� RI�4XHUFXV
IDJLQHD�DQG�4��VXEHU��7KH�ZDWHU�LV�FROG��ZLWK�ORZ�VDOLQ�
LW\�DQG�FRQGXFWLYLW\��DQG�ZLWK�KLJK�FRQWHQW�RI�GLVVROYHG
R[\JHQ��7DE�����

)LJ�����/RFDWLRQ�RI�3URWRQHPXUD�NKURXPLULHQVLV�VDPSOLQJ�VLWHV�
6O�����/RNDFLMH�Y]RUàQLK�PHVW�]D�3URWRQHPXUD�NKURXPLULHQVLV�
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7DE�����0HDQ�YDOXHV�RI�WKH�EDVLF�SK\VLFR�FKHPLFDO�SDUDPHWHUV�RI�WKH�ZDWHU��$/� �DOWLWXGH��P���:'� �ZLGWK��P���'3
 �GHSWK��FP���9&� �YHORFLW\�FXUUHQW��FP�V�����$7� �DLU�WHPSHUDWXUH���&���:7� �ZDWHU�WHPSHUDWXUH���&���(&� �FRQ�
GXFWLYLW\���V�FP���DW����&���6� �VDOLQLW\��SVX���'2��GLVVROYHG�R[\JHQ��PJ�O�����S+�
7DE�����6UHGQMH�YUHGQRVWL�RVQRYQLK�IL]LRNHPLàQLK�SDUDPHWURY�YRGH��$/� �QDGPRUVND�YLÉLQD��P���:'� �ÉLULQD��P��
'3� �JORELQD� �FP���9&� �KLWURVW� WRND� �FP�V�����$7� � WHPSHUDWXUH�]UDND� ��&���:7� � WHPSHUDWXUH�YRGH� ��&��� (&� 
SUHYRGQRVW���V�FP���SUL����&���6� �VODQRVW��SVX���'2� �UD]WRSOMHQL�NLVLN��PJ�O�����S+�

6LWHV�DQG�LWV�QXPEHU�RQ�)LJ�� $/ :' '3 9& $7 :7 (& 6 '2 S+
��:DGL�%RXWHUIHV �� ��� ���� ���� ���� ���� ������ ��� ���� ����
��:DGL�5HQQDJKD �� ��� ���� ���� ���� �� ���� ��� ���� ����
��:DGL�(QQRXU ��� ��� �� ���� ���� ���� ����� ��� �� ����
��:DGL�/DVIDU ��� ��� ���� ���� ���� ���� ����� ��� ���� ����
��:DGL�%UDQVLD ��� ��� ��� �� ���� ���� ����� ��� ���� ����
��:DGL�(G'PqQH���� ��� ���� ���� ���� �� � ����� ��� ���� ����
��:DGL�6DUGRXN ��� ���� ��� �� ���� � ����� ��� ���� ����
��&KkDEHW�.HI�(O�2XDFKL ��� ���� ���� ���� ���� �� ��� ��� ���� ����
��:DGL�(G'PqQH���� ��� ��� �� ���� ���� ���� ��� ��� ���� ����
���&KkDEHW�(O�0DJURXQ��)HUQDQD� ��� ��� �� ���� ���� ���� ����� ��� �� ����
���:DGL�0¤]DLHI ��� ��� ���� ���� �� ���� ����� ��� ���� ����
���&KkDEHW�(O�0DJURXQD��$wQ�6ROWDQH� ��� ��� ���� ���� ���� ���� ����� ��� ���� ����
���:DGL�(V6RXIL ��� ��� �� ���� �� ���� ����� ��� ���� ����
���:DGL�+DGMDU ��� ��� �� ���� ���� ���� ����� ��� ���� ����
���:DGL�0RXDGMHQ ��� ��� ���� ���� ���� ���� ����� ��� ���� ����

6DPSOLQJ��FRQVHUYDWLRQ�DQG�VWXG\LQJ�PHWKRGV

7KH�DGXOWV�RI�3�� NKURXPLULHQVLV�ZHUH� FROOHFWHG�ZLWK
HQWRPRORJLFDO� SOLHUV� SODFHG� RYHU� WKH� VWRQHV� RU� YHJHWD�
WLRQ�GHEULV�ERUGHULQJ� WKH� VWUHDPV��7KH� ODUYDH�ZHUH�FRO�
OHFWHG�ZLWK�WKH�6XUEHU�QHW��6XUEHU���������7KH�VSHFLPHQV
ZHUH� FRQVHUYHG� LQ� ���� HWKDQRO�� 'HVFULSWLRQ� RI� WKHLU
H[WHUQDO� PRUSKRORJ\� DQG� LOOXVWUDWLRQV� RI� WKHVH� IRUPV
ZHUH�PDGH�� XVLQJ� D� ELQRFXODU� VWHUHRPLFURVFRSH� &$5/
=(,66����������;���SURYLGHG�ZLWK�D�ODWHUDO�GUDZLQJ�WXEH�
3KRWRJUDSKV� ZHUH� WDNHQ� ZLWK� D� QXPHULFDO� FDPHUD�
2/<0386� �0RGHO�&�� ZLWK� =RRP� DVVHPEOHG� RQ� D� ELQ�
RFXODU�VWHUHRPLFURVFRSH�2/<0386��0RGHO�6=����75��

5(68/76�$1'�',6&866,21

$GXOW�PDWHULDO�VWXGLHG

781,6,$�� 9DOOH\� (QQRXU�� ���P�� ���,,,����� ��
�+RORW\SH��� ���,,,����� �������� �3DUDW\SHV��� ��,9����
����� ��9����� ���� 9DOOH\� /DVIDU�� ���P�� ���,,,����� ���
9DOOH\� %UDQVLD�� ���P�� ���,,,����� ��������� ��,9����
����������9DOOH\�(G'PqQH�����P�����,,,������������
9����� ��������� 9DOOH\� (G'PqQH�� ���P�� ���,,,����
����������9�������������������9����������9DOOH\
6DUGRXN�� ���P�� ���,,,����� ��������� ��9����� ����
&KkDEHW�.HI�(O�2XDFKL�����P�����,,,���������������
��9����������0¤]DLHI�YDOOH\�����P����,9�������������
&KkDEHW� (O� 0DJURXQD�� ���P�� ��,9������� �������
9DOOH\�0RXDGMHQ�� ���P�� ��,9������� ���� 7KH� KRORW\SH

DQG� SDUDW\SHV� DUH� GHSRVLWHG� LQ� WKH� /DERUDWRLUH
G¤+\GURELRORJLH�� )DFXOWp� GHV� 6FLHQFHV� GH� %L]HUWH�� 8QL�
YHUVLWp���QRYHPEUH�j�&DUWKDJH��7XQLVLD��

*HQHUDO�GLDJQRVLV�RI�WKH�DGXOWV

0HDQ� ERG\� OHQJWK�� PDOH� ���� PP�� IHPDOH� ���� PP�
0HDQ� IRUHZLQJ� OHQJWK��PDOH� ����PP�� IHPDOH� ����PP�
*HQHUDO� FRORXU� EURZQ�� KHDG� GDUN� EURZQ�� OHJV� OLJKW
EURZQ�� DQWHQQDH� EODFNLVK�ZLWK� EURZQLVK� VSRWV� DW� WKHLU
LQVHUWLRQ� �)LJV�� �$�� %��� 3URQRWXP� VXE�UHFWDQJXODU� DQG
EODFNLVK� �)LJ���$���*LOOV� VLPSOH�ZLWKRXW� DSLFDO� FRQVWULF�
WLRQ�

0DOH� GLDJQRVLV� �)LJV�� �%�)��� 7HUJLWHV� ��� �� DQG� �
VOLJKWO\� VFOHURWL]HG�� ZLWK� JURXSV� RI� VSLQHV� RQ� FHQWUDO
SRVWHULRU� PDUJLQV�� 7HUJLWHV� �� DQG� �� ZLWK� WZR� PHGLDQ
OREHG� H[SDQVLRQV� �UHVHPEOLQJ� WKRVH� RI�3�� UXIIRL� DQG� 3�
W\UUKHQD�����WK� WHUJLWH�ZLWK� VKRUW� VSLQHV�DURXQG�HSLSURFW
WLS�� YLVLEOH� LQ� ODWHUDO� YLHZ�� 6WHUQLWH� �� GLVWDOO\� H[WHQGHG
LQWR�D� VXEJHQLWDO�SODWH� �K\SRSURFW��� EDVDOO\�ZLWK� D� ORQJ
UDFNHW�VKDSHG�DQG�ZHOO�GHYHORSHG�YHVLFOH� ������� ORQJHU
WKDQ�ZLGHU��H[FHHGLQJ�SRVWHULRU�PDUJLQ�RI��WK�XULWH��(SL�
SURFW� IODWWHQHG�DQG�VDUFRSKDJXV� VKDSHG� LQ�GRUVDO�YLHZ�
ZLWKRXW� VPDOO� DSLFDO� DSSHQGL[� �WKLV� LV� D� FKDUDFWHU� WKDW
GLVWLQJXLVKHV� WKLV�VSHFLHV�ZHOO� IURP�RWKHU�1RUWK�$IULFDQ
3URWRQHPXUD�VSHFLHV���,Q�ODWHUDO�YLHZ��HSLSURFW�ZLGH�DQG
QDUURZHG� QHDU� WKH� WLS�� VOLJKWO\� FXUYHG� XSZDUG�� 9HQWUDO
VFOHULWH�IODW��ZLWK�VKRUW�VSLQHV��3DUDSURFWV��WHUPLQRORJ\�RI
%DXPDQQ�� ������� LQQHU� OREHV� KLGGHQ� E\� WKH� VXEJHQLWDO
SODWH��PHGLDQ� OREHV�ZLWK� D�ZLGH� EDVDO� VFOHURWL]HG� SRU�
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)LJ�����3��NKURXPLULHQVLV�VS��Q��'RUVDO�YLHZ�RI��$��DGXOW�PDOH���%��DGXOW�IHPDOH�DQG��&��PDWXUH�ODUYD�
6O�����3��NKURXPLULHQVLV�VS��Q��'RU]DOQL�SRJOHG�QD��$��RGUDVOHJD�VDPFD���%��RGUDVOR�VDPLFR�LQ��&��OLàLQNR�Y�]UHOL�ID]L�

WLRQ��LQQHU�GDUNO\�VFOHURWL]HG�EUDQFK�RI�WKH�PHGLDQ�OREH
FXUYHG�� WKLFN�� ORQJ� DQG� VKDUS� HQG�� ZLWKRXW� D� JURXS� RI
DSLFDO�VSLQHV��RXWHU�OREHV�HORQJDWHG�DQG�FXUYHG�GRUVDOO\
DORQJVLGH� FHUFL�� HQGLQJ� LQ� WZR� VSLQHV� RQ� WKH� H[WHUQDO
IDFH��&HUFL�VLPSOH��VKRUWHU�WKDQ�WKH�SDUDSURFWV�

)HPDOH�GLDJQRVLV��)LJV���*��+����WK�VWHUQLWH�ZLWK�D�PH�
GLDQ�KDUGO\�SLJPHQWHG�SUHJHQLWDO�SODWH���WK� VWHUQLWH� VXS�
SRUWLQJ�D�WUDSH]RLGDO�VXEJHQLWDO�SODWH� �����RI� WKH�VWHUQLWH
ZLGWK��� ZLWK� VOLJKWO\� FRQYH[� SRVWHULRU� HGJH�� 7KH� VXE�
JHQLWDO�SODWH�ZHOO�VFOHURWL]HG��H[FHSW� LQ� WKH�PLGGOH�DUHD�
7KH�YDJLQDO�OREHV�DUH�KLGGHQ�XQGHU�WKH�VXEJHQLWDO�SODWH�

/DUYDO� GLDJQRVLV�� *HQHUDO� FRORXU� EURZQ� ZLWK� JORVV
WHJXPHQWV� �)LJ�� �&��� %RG\� OHQJWK�� ������� PP� �PDOH��
���������� PP� �IHPDOH��� &HUYLFDO� JLOOV� VKRUWHU� ZLWK� QR
DSLFDO�FRQVWULFWLRQ��/DWHUDO�JLOOV�H[SRVHG�SDUWLDOO\�LQ�GRU�
VDO� YLHZ�� 6HWDO� IULQJH� RI� SURQRWXP�� GHQVH�� LQVHUWHG� RQ
DQWHURODWHUDO� HGJH�� 7KH� UDWLR� OHQJWK�ZLGWK� RI� WKH� KHDG
HTXDO� WR� ������ WKH� SURQRWXP� HTXDO� WR� ����� �)LJ�� �$��
&HUFL� ORQJ� ���� VHJPHQWV��� GDUNHU� WKDQ� WKH� ERG\�� ZLWK
VKRUW�VHWDH�RQ� WKH�PDUJLQ���WK� VHJPHQW�DV� ORQJ�DV�ZLGH�
FRQWUDU\�WR�$OJHULDQ�VSHFLPHQV�RI�3��DOJLULFD��ZKRVH��WK

RU� �WK� VHJPHQW� LV� VXE�VTXDUH� �$XEHUW�� ������� DQG� 3\UH�
QHDQ� VSHFLPHQV� RI� 3�� FDQLJROHQVLV� �EHORQJLQJ� WR� WKH
VDPH� JURXS�� ZKRVH� �WK� VHJPHQW� LV� DV� ORQJ� DV� ZLGH
�=ZLFN�	�9LQoRQ���������,Q�WKH�PDOH��)LJ���%���WKH�IRUP
RI� WKH� HSLSURFW� LV� VLPLODU� WR� WKH� DGXOW¤V�� 7KH� ODVW� WHUJLWH
KDV�WZR�FLUFXODU��GDUN�DQG�V\PPHWULFDO�VWDLQV���WK�WHUJLWH
LV�IXUQLVKHG�ZLWK�WZR�ILHOGV��ZLWK�VKRUW�DQG�ILQH�VLONV�OR�
FDWHG�QHDU�WKH�SRVWHULRU�HGJH��,Q�WKH�IHPDOH��)LJ���&����WK

DQG� ��WK� VWHUQLWHV� DUH� EURDGHU� WKDQ� WKHLU� FRUUHVSRQGLQJ
WHUJLWHV��8QGHU�DQDO�OREH�ORQJHU�WKDQ�ZLGH��ZLWK�VHWDH�WR
WKH�LQWHUQDO�HGJH�RQO\�

$IILQLWLHV��7KLV�VSHFLHV�LV�PRUSKRORJLFDOO\�FRJQDWH�WR
WKH�FRUVLFDQD�JURXS��SDUWLFXODUO\�WR�3��UXIIRL���ZKLFK�KDV
D� &LUFXP�0HGLWHUUDQHDQ� DQG� &DXFDVLDQ� GLVWULEXWLRQ�
ZLWK� VHYHUDO� UHOLFW� RU� LQVXODU� VSHFLHV� �)RFKHWWL�� ������
1HYHUWKHOHVV��LW�ODFNV�WKH�DSLFDO�DSSHQGL[�RI�WKH�HSLSURFW
FRQVLGHUHG�DV�DQ�DSRPRUSKLF�FKDUDFWHU�RI�3�� FRUVLFDQD
JURXS��=ZLFN��������)RFKHWWL���������(SLSURFW�DQG�SDUD�
SURFW� VKDSHV� FOHDUO\� GLIIHU� IURP� RWKHU� 1RUWK� $IULFDQ
3URWRQHPXUD�VSHFLHV��SDUWLFXODUO\�GXH�WR�WKH�ODFN�RI�DSL�
FDO�DSSHQGL[�LQ�WKH�HSLSURFW�WLS��DV�SRLQWHG�DERYH���:LWK
LWV�HSLSURFW�VKDSH��3��NKURXPLULHQVLV�LV�YHU\�VLPLODU�WR�3�
VLFXOD�&RQVLJOLR�������IURP�6LFLO\��&RQVLJOLR���������EXW
WKLV� VSHFLHV� FDQ� EH� HDVLO\� GLVWLQJXLVKHG� E\� LWV� GLIIHUHQW
SDUDSURFW� DQG� YHVLFOH� VKDSHV�� 7KH� IHPDOH� LV� GLVWLQ�
JXLVKHG� IURP� RWKHU�1RUWK� $IULFDQ�3URWRQHPXUD� VSHFLHV
E\�LWV�WUDSH]RLG�VXEJHQLWDO�SODWH��QDUURZHU�WKDQ�WKRVH�RI
3��DOJLULFD��3�� WDOERWL��3��EHUEHULFD�DQG�3�� W\UUKHQD�� DQG
OHVV�FRQYH[�WKDQ�WKH�RQH�LQ�3��UXIIRL�

(FRORJ\�DQG�SKHQRORJ\��3��NKURXPLULHQVLV� LV�D�FRP�
PRQ� VSHFLHV� LQ� WKH� 7XQLVLDQ�.KURXPLULDQ� YDOOH\�� ,W� KDV
EHHQ� UHFRUGHG� E\� %pMDRXL� ������� DW� VHYHUDO� ORFDOLWLHV
EHWZHHQ����DQG�����P�D�V�O��7KLV�VSHFLHV�SUHIHUHQWLDOO\
FRORQL]HV� WHPSRUDU\� VWUHDPV�� DGDSWLQJ� LWV� OLIH� F\FOH� WR
WKH�IORZLQJ�SHULRG�RI� WKH�YDOOH\V��$OWKRXJK� WKLV�RUGHU� LV
NQRZQ�E\�LWV�QDUURZ�HFRORJLFDO�YDOHQFH�� WKH�HFRORJLFDO
SURILOH� RI� WKLV� VSHFLHV� VKRZV� D� FOHDU� EURDG� HFRORJLFDO
YDOHQFH� WRZDUGV� DOWLWXGH�� FRQGXFWLYLW\� DQG� WKH� YHORFLW\
FXUUHQW� �)LJ�� ���� 7KLV� VSHFLHV� LV� WKH�PRVW� FRPPRQO\� UH�
FRUGHG�� FRQVWLWXWLQJ�������RI� VWRQHIO\� VSHFLHV� UHSRUWHG
WR�GDWH�LQ�WKH�DUHD��,WV�IOLJKW�SHULRG�ODVWV�IURP�ODWH�ZLQWHU
WR�ODWH�VSULQJ��EXW�GLIIHUV�VOLJKWO\�IURP�VLWH�WR�VLWH��)LJ�����

(W\PRORJ\��7KLV�VSHFLHV�ZDV�QDPHG�DIWHU�LWV�W\SH�OR�
FDOLW\��WKH��.KpPLU��)RUHVW�RI�.KURXPLU\�
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)LJ�����3��NKURXPLULHQVLV��DGXOW����$��+HDG�DQG�SURQRWXP���%��WLS�RI�PDOH�DEGRPHQ�LQ�GRUVDO�YLHZ���&��LGHP�LQ�Ú�ODW�
HUDO�YLHZ���'�� LGHP� LQ�YHQWUDO�YLHZ������PP����(��HSLSURFW�������PP����)�� OHIW�SDUDSURFW� LQ�3�YHQWUDO�YLHZ������
PP����*��WLS�RI�IHPDOH�DEGRPHQ�LQ�YHQWUDO�YLHZ������PP����+��LGHP��SKRWR��
6O�����3��NKURXPLULHQVLV� �RGUDVHO�SULPHUHN��� �$��*ODYD� LQ�SURQRWXP���%��YUK�DEGRPQD�VDPFD��GRU]DOQL�SRJOHG�� �&�
LGHP�� Ú� ODWHUDOQL�SRJOHG���'�� LGHP��YHQWUDOQL�SRJOHG������PP����(��HSLSURNW�������PP����)�� OHYL�SDUDSURNW��3�YHQ�
WUDOQL�SRJOHG�������PP����*��YUK�DEGRPQD�VDPLFH��YHQWUDOQL�SRJOHG������PP����+��LGHP��IRWR��
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)LJ�����3��NKURXPLULHQVLV��ODUYD����$��+HDG�DQG�SURQRWXP���%��WLS�RI�PDOH�DEGRPHQ�LQ�GRUVDO�YLHZ���&��WLS�RI�IHPDOH
DEGRPHQ�LQ�YHQWUDO�YLHZ�����PP��
6O�����3��NKURXPLULHQVLV��OLàLQND����$��*ODYD�LQ�SURQRWXP���%��YUK�DEGRPQD�VDPFD��GRU]DOQL�SRJOHG���&��YUK�DEGRPQD
VDPLFH��YHQWUDOQL�SRJOHG������PP��

�����

)LJ�� ��� (FRORJLFDO� SURILOH� RI�3�� NKURXPLULHQVLV� IRXQG� LQ
.KURXPLUHDQ� 5LYHUV�� /HJHQG�� $�  � DOWLWXGH� �P��� '2�  
GLVVROYHG�R[\JHQ��PJ�O�����(&� �FRQGXFWLYLW\���V�FP���DW
����&���6� �VDOLQLW\��SVX���9&� �YHORFLW\�FXUUHQW��FP�V����
:7� �ZDWHU�WHPSHUDWXUH���&���S+�
6O�����(NRORÉNL�SURILO�YUVWH�3��NKURXPLULHQVLV��QDMGHQH�Y
UHNDK� JRUD� .KURXPLULDQ�� /HJHQGD�� $�  � QDGPRUVND
YLÉLQD��P���'2� �UD]WRSOMHQL�NLVLN��PJ�O�����(&� �SUHYRG�
QRVW���V�FP���SUL�����&���6� �VODQRVW��SVX���9&� �KLWURVW
WRND��FP�V�����:7� �WHPSHUDWXUH�YRGH���&���S+�

)LJ�� ��� )OLJKW� SHULRG�RI�3�� NKURXPLULHQVLV� IURP� WKH� IRO�
ORZLQJ� IRXU� VWUHDPV��(QQRXU� �(1���%UDQVLD� �%5���&KjD�
EHW�.HI�(O�2XDFKL��&.2��DQG�(G'PoQH����'0�����&� 
FXPXODWLYH�SHUFHQWDJH��
6O�� ��� 2EGREMH� OHWHQMD� YUVWH� 3�� NKURXPLULHQVLV� QD� RE�
PRàMX� ÉWLULK� YRGQLK� WRNRY�� (QQRXU� �(1��� %UDQVLD� �%5��
&KjDEHW� .HI� (O� 2XDFKL� �&.2�� LQ� (G'PoQH� �� �'0��
��&� �NXPXODWLYQL�RGVWRWHN��
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$&.12:/('*(0(176

:H�DUH� JUDWHIXO� WR�'U�$�� 6iQFKH]�2UWHJD� �'SWR�� GH
%LRORJtD�$QLPDO�\� (FRORJtD�� )DF��&LHQFLDV�GH�*UDQDGD�
6SDLQ��DQG�'UV�0��6DUWRUL�	�6��.QLVSHO��0XVpH�GH�=RROR�

JLH�GH�/DXVDQQH��6ZLW]HUODQG��IRU�WKHLU�KHOS�DQG�HQFRXU�
DJHPHQW� GXULQJ� WKLV� VWXG\��0RUHRYHU�� WKH� DXWKRUV�ZLVK
WR�WKDQN�WZR�DQRQ\PRXV�UHIHUHHV�IRU�KHOSIXO�DQG�XVHIXO
FRPPHQWV�ZKLFK�DOORZHG�WKH�LPSURYHPHQW�RI�WKH�PV�

129$�23$Ë$1-$�,1�23,6�9567(�352721(085$�.+5280,5,(16,6�63��1�
�3/(&237(5$��1(0285,'$(��,=�781,=,-(

0XVWDSKD�%e-$28,�	�0RQFHI�%280$µ=$
8QLWp�G¤+\GURELRORJLH�/LWWRUDOH�HW�/LPQLTXH��/DERUDWRLUH�GH�%LRVXUYHLOODQFH�GH�O¤(QYLURQQHPHQW�

)DFXOWp�GHV�6FLHQFHV�GH�%L]HUWH�������-DU]RXQD��7XQLVLD
(�PDLO��EHMDRXLPXVWDSKD#\DKRR�FRP

329=(7(.

3RMDY� YUVWH� 3URWRQHPXUD� NKURXPLULHQVLV� VS�Q�� MH� ELO� ]DEHOHÊHQ� Y� ÈWHYLOQLK� GROLQDK� Y� WXQL]LMVNLK� JRUDK� .KURX�
PLULDQ��9UVWD�MH�PRUIRORÈNR�VRURGQD�YUVWL�3URWRQHPXUD�UXIIRL�L]�VNXSLQH�3URWRQHPXUD�FRUVLFDQD��NL�MH�UD]ÈLUMHQD�RNURJ
6UHGR]HPOMD�LQ�Y�.DYND]X��3RVHEHM�VDPHF�MH�]HOR�SUHSR]QDYHQ�SR�REOLNL�HSLSURNWD�EUH]�DSLNDOQHJD�SULYHVND�LQ�REOLNL
SDUDSURNWRY�WHU�YH]LNOD�QD����VWHUQLWX��6DPLFR�ODKNR�SUHSR]QDPR�SR�WUDSH]RLGQL�VXEJHQLWDOQL�SORÈßLFL��NL�MH�UD]HQ�Y
VUHGLQVNHP�GHOX� GREUR� VNOHURWL]LUDQD��9UVWD� VH� QDVHOMXMH� SUHGYVHP� RE� REßDVQLK� YRGQLK� WRNRYLK� LQ� VYRM� ÊLYOMHQMVNL
FLNHO� SULODJRGL� QMLKRYLP� REGREMHP� SUHWRND�� 2EGREMH� OHWHQMD� WUDMD� RG� SR]QH� ]LPH� GR� SR]QH� SRPODGL�� YHQGDU� VH
PDOFH�UD]OLNXMH�RG�REPRßMD�GR�REPRßMD�

.OMXÞQH�EHVHGH��1HPRXULGDH��3URWRQHPXUD�NKURXPLULHQVLV��GROLQD�.KURXPLULDQ��7XQL]LMD��QRYD�YUVWD

5()(5(1&(6

$OED�7HUFHGRU��-��	�$��6gQFKH]�2UWHJD���������8Q�Pp�
WRGR� UiSLGR� \� VLPSOH� SDUD� HYDOXDU� OD� FDOLGDG� ELROxJLFD
GH� ODV� DJXDV� FRUULHQWHV� EDVDGR� HQ� HO� GH� +HOODZHOO
��������/LPQHWLFD�����������
$OED�7HUFHGRU��-���3��-gLPH]�&XmOODU��0��¯OYDUH]�� -��$Y�
LOmV�� 1�� %RQDGD�� -�� &DVDV�� $�� 0HOODGR�� 0�� 2UWHJD�� ,�
3DUGR��1�� 3UDW��0�� 5LHUDGHYDOO�� 6�� 5REOHV�� &�� (�� 6gLQ]�
&DQWHUR��$��6gQFKH]�2UWHJD��0��/��6XgUH]��0��7RUR��0�
5��9LGDO�$EDUFD�� 6��9LYDV�	�&��=DPRUD�0XÇR]� �������
&DUDFWHUL]DFLxQ� GHO� HVWDGR� HFROxJLFR� GH� UtRV� PHGLWHU�
UiQHRV� LEpULFRV� PHGLDQWH� HO� tQGLFH� ,%0:3� �DQWHV
%0:3¤���/LPQHWLFD�������������������
$XEHUW��-����������3OpFRSWqUHV�GpFULWV�SDU�OH�5�3�/��1DYjV
6�� -�� ���1RWHV� VXU�TXHOTXHV� W\SHV�GHV�0XVpXPV�GH�%DU�
FHORQH�HW�GH�3DULV��0LWW��6FKZHL]��(QWRPRO��*HV���������
��������
$XEHUW��-����������&RQWULEXWLRQ�j�O¤pWXGH�GHV�3OpFRSWqUHV
G¤$IULTXH�GX�1RUG��0LWW��6FKZHL]��(QWRPRO��*HV���������
�������

%DXPDQQ��5��:����������5HYLVLRQ�RI� WKH�VWRQHIO\�IDPLO\
1HPRXULGDH��3OHFRSWHUD���$�VWXG\�RI� WKH�ZRUOG�IDXQD�DW
WKH�JHQHULF�OHYHO��6PLWKVRQ��&RQWULE��=RRO���1R���������
S�
%mMDRXL��0����������7D[RQRPLH��(FRORJLH�HW�%LRORJLH�GHV
3OpFRSWqUHV��,QVHFWD��3OHFRSWHUD��GH�7XQLVLH��7KqVH�'RF�
WRUDW��)DF��6F��7XQLV������S�
%mMDRXL��0��	�0�� %RXPDt]D� �������� 'HVFULSWLRQ� GH� OD
ODUYH� PDWXUH� G¤$PSKLQHPXUD� FKLIIHQVLV� $XEHUW�� ����
�,QVHFWD�� 3OHFRSWHUD�� 1HPRXULGDH�� GH� 7XQLVLH�� =RRO�
%DHWLFD������������
%mMDRXL��0���0��%RXPDt]D�	�$��6gQFKH]�2UWHJD�������
�������3UHPLqUH�FLWDWLRQ�G¤$PSKLQHPXUD�FKLIIHQVLV�$X�
EHUW�� ����� �3OHFRSWHUD�� 1HPRXULGDH�� HQ� 7XQLVLH�� =RRO�
%DHWLFD�����������������
%HUWKmOHP\�� &�� �������� 'RQQpHV� SUpOLPLQDLUHV� VXU� OHV
3OpFRSWqUHV� GH� 7XQLVLH��9HUK�� ,QWHUQDW��9HUHLQ�� /LPQRO��
��������������
%RXFKDUG��5��:��-U�� ��������*XLGH� WR�DTXDWLF�PDFURLQ�
YHUWHQUDWHV� RI� WKH� XSSHU� 0LGZHVW�� :DWHU� 5HVRXUFHV
&HQWHU��8QLYHUVLW\�RI�0LQQHVRWD��6W��3DXO��0�1������S�
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%RXPDt]D�� 0�� �������� &RQWULEXWLRQ� j� O¤pWXGH� GHV� 3Op�
FRSWqUHV��,QVHFWD��3OHRSWHUD��GH�7XQLVLH��5HYXH�)�6�%�����
��������
&RQVLJOLR��&����������3OHFRWWHUL�GL�6LFLOLD�H�G¤$VSURPRQWH
H�FODVVLILFD]LRQH�GHOOH�,VRSHUOD�HXURSHH��0HP��0XV��&LY�
6WRU��1DW��9HURQD�������������
)RFKHWWL�� 5�� �������� %LRFKHPLFDO� V\VWHPDWLFV� DQG� ELR�
JHRJUDSKLFDO�SDWWHUQV�RI�WKH�,WDOLDQ�DQG�&RUVLFDQ�VSHFLHV
RI�WKH�3URWRQHPXUD�FRUVLFDQD�VSHFLHV�JURXS��3OHFRSWHUD�
1HPRXULGDH���$TXDW��,QVHFWV��������������
*DJQHXU�� -��	�1��$OLDQH���������&RQWULEXWLRQ�D� OD�FRQ�
QDLVVDQFH�GHV�3OpFRSWqUHV�G¤$OJHULH�����������,Q��$OED�
7HUFHGRU�� -��	�$�� 6iQFKH]�2UWHJD� �HGV����2YHUYLHZ� DQG
VWUDWHJLHV� RI� (SKHPHURSWHUD� DQG� 3OHFRSWHUD�� 6DQGKLOO
&UDQH�3UHVV��*DLQHVYLOOH��SS����������
3DUGR��,��	�3��=ZLFN���������&RQWULEXWLRQ�WR�WKH�NQRZO�
HGJH�RI�0HGLWHUUDQHDQ�/HXFWUD� �3OHFRSWHUD��/HXFWULGDH��
0LWW��6FKZHL]��(QWRPRO��*HV���������������
6XUEHU��(��:�� ��������5DLQERZ� WURXW� DQG�ERWWRP� IDXQD
SURGXFWLRQ�LQ�RQH�PLOH�RI�VWUHDP��7UDQV��$P��)LVK��6RF��
������������

9LQlRQ�� *�� 	� '�� 0XUgQ\L� �������� &RQWULEXWLRQ� WR� WKH
NQRZOHGJH�RI�WKH�3URWRQHPXUD�FRUVLFDQD�VSHFLHV�JURXS�
ZLWK�D�UHYLVLRQ�RI�WKH�1RUWK�$IULFDQ�VSHFLHV�RI�WKH�3��WDO�
ERWL� VXEJURXS� �3OHFRSWHUD�� 1HPRXULGDH��� ,OOLHVLD�� �����
������
9LQlRQ��*��	� ,�� 3DUGR� �������� 7KUHH� QHZ�/HXFWUD� VSH�
FLHV� IURP� 7XQLVLD� �3OHFRSWHUD�� /HXFWULGDH��� $TXDW�� ,Q�
VHFWV��������������
9LQlRQ��*��	� ,��3DUGR� ��������3URWRQHPXUD�GUDKDPHQ�
VLV�� D� QHZ� VSHFLHV� IURP� 7XQLVLD� �,QVHFWD�� 3OHFRSWHUD��
1RXY��5HY��(QWRPRO���1�6�������������������
9LQlRQ��*��	� $�� 6gQFKH]�2UWHJD� �������� 3URWRQHPXUD
EHUEHULFD��D�QHZ�VSHFLHV�RI�1HPRXULGDH�IURP�1RUWK�$I�
ULFD��3OHFRSWHUD���$TXDW��,QVHFWV�����������������
=ZLFN�� 3�� �������� 6WHLQIOLHJHQ� DXV� *ULHFKHQODQG� XQG
%HQDFKEDUWHQ� OlQGHUQ�� ��7HLO�� 0LWW�� 6FKZHL]�� (QWRPRO�
*HV�������������
=ZLFN�� 3�� 	� *�� 9LQlRQ� �������� &RQWULEXWLRQ� WR� WKH
NQRZOHGJH�RI� 3\UHQHDQ� 6WRQHIOLHV� �,QVHFWD�� 3OHFRSWHUD��
$QQ��/LPQRO����������������


