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7ZR�VSHFLPHQV�RI�WKH�0HGLWHUUDQHDQ�VSHDUILVK��7HWUDSWXUXV�EHORQH�5DILQHVTXH��������ZHUH�FDXJKW�LQ�-XQH�����
LQ�WKH�HDVWHUQ�FHQWUDO�$GULDWLF��7KH�GDWD�RQ�WKHLU�WRWDO�OHQJWK�DQG�ZHLJKW�DUH�JLYHQ��,Q�VSLWH�RI�D�QXPEHU�RI�VFLHQWLILF
UHFRUGV������UHJDUGLQJ�WKLV�VSHFLHV��LW�FRXOG�EH�WUHDWHG�DV�D�UDUH�VSHFLHV�LQ�WKH�$GULDWLF�

.H\�ZRUGV��0HGLWHUUDQHDQ�VSHDUILVK��UHFRUGV��$GULDWLF�6HD
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1HO� JLXJQR�GHO�������QHOOH� DFTXH�GHOO¢$GULDWLFR�FHQWUR�RULHQWDOH�� VRQR� VWDWL� FDWWXUDWL� GXH� HVHPSODUL� GL� DJXJOLD
LPSHULDOH�PHGLWHUUDQHD��7HWUDSWXUXV�EHORQH�5DILQHVTXH��������/
DXWRUH�QH�ULSRUWD�OD�OXQJKH]]D�HG�LO�SHVR��$QFKH�VH
QRQ�PDQFDQR�DSSXQWL�VFLHQWLILFL�VXOOD�SUHVHQ]D�GHOOD�VSHFLH�QHO�0DUH�$GULDWLFR�������SRVVLDPR�FRQVLGHUDUOD�XQD�VSH�
FLH�DGULDWLFD�UDUD�

3DUROH�FKLDYH��DJXJOLD�LPSHULDOH�PHGLWHUUDQHD��DQQRWD]LRQL��0DUH�$GULDWLFR
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7KH�0HGLWHUUDQHDQ�VSHDUILVK��7HWUDSWXUXV�EHORQH�5D�
ILQHVTXH�� ����� �)LJ�� ���� LV� D� PDULQH� DQG� EDWK\SHODJLF
VSHFLHV�OLYLQJ�LQ� WKH�0HGLWHUUDQHDQ� �FRQVLGHUDEO\�DEXQ�
GDQW�DURXQG� ,WDO\�� �1DNDPXUD���������1R�FRQILUPHG� UH�
SRUW� IURP� WKH� %ODFN� 6HD� DQG� QR� DGXOWV� KDYH� EHHQ� UH�
SRUWHG� HDVW� RI� WKH� ,RQLDQ� 6HD� �1DNDPXUD�� ������� 7KH
GDWD� RQ� ELRORJ\� DQG� HFRORJ\� RI� WKLV� VSHFLHV� DUH� YHU\
VFDUFH� �1DNDPXUD�� ������ ������� 7KLV� KLJKO\� PLJUDWRU\
VSHFLHV� LV� WKH�PRVW� FRPPRQ� LVWLRSKRULG� LQ� WKH� FHQWUDO
EDVLQ�RI� WKH�0HGLWHUUDQHDQ�DQG�FRPSOHWHV� LWV� OLIH�F\FOH
LQVLGH�WKLV�VHD�DV�IDU�DV�NQRZQ�WR�GDWH��,W�SUREDEO\�VZLPV
LQ� WKH� XSSHU� ���� P� ZDWHU� OD\HU�� JHQHUDOO\� DERYH� RU
ZLWKLQ�WKH�WKHUPRFOLQH��,W�WUDYHOV�LQ�SDLUV��SRVVLEO\�FRUUH�
VSRQGLQJ� WR� WKH� IHHGLQJ� EHKDYLRXU�� ,W� IHHGV� RQ� ILVKHV
�1DNDPXUD���������������7KLV�VSHFLHV�LV�YHU\�UDUH�LQ�WKH
$GULDWLF�6HD��-DUGDV��������������

7KH�GDWD�RQ�ELRORJ\�DQG�HFRORJ\�RI� WKLV�VSHFLHV�DUH
YHU\�VFDUFH��7KH�DLP�RI�WKLV�SDSHU�LV�WR�SURYLGH�QHZ�DG�
GLWLRQDO� GDWD� RQ� WKHLU� FDSWXUH� DQG� GLVWULEXWLRQ� LQ� WKH
$GULDWLF�6HD�

)LJ�� �� �� 6O�� ��� 7HWUDSWXUXV� EHORQH� 5DILQHVTXH�� �����
�'UDZLQJ���5LVED��$��'H�0DGGDOHQD�

0$7(5,$/�$1'�0(7+2'6

7ZR�VSHFLPHQV�RI� WKH�0HGLWHUUDQHDQ�VSHDUILVK�ZHUH
FDXJKW�LQ�WKH�HDVWHUQ�FHQWUDO�$GULDWLF��VSHFLPHQ����9HOD
/XND� KDUERXU�� .RUáXOD� ,VODQG�� RQ� ��� -XQH� ������ VSHFL�
PHQ����QHDU�6XÊDF�,VODQG��RQ���� -XQH������� �)LJ����� OR�
FDWLRQ� )��� %RWK� VSHFLPHQV� ZHUH� KDUSRRQHG� DW� WKH� VXU�
IDFH�� VXEVHTXHQWO\� PHDVXUHG� WR� WKH� QHDUHVW� FP�� DQG
ZHLJKHG�WR�WKH�QHDUHVW�J��7KH�VSHFLPHQV�ZHUH�LGHQWLILHG
DFFRUGLQJ� WR� -DUGDV� ��������:H�ZHUH�QRW� LQ�SRVLWLRQ� WR
WDNH� PRUSKRPHWULF� GDWD�� DV� ILVKHUPHQ� SUHSDUHG� WKH
VSHFLPHQV� IRU� WKH� PDUNHW� LPPHGLDWHO\� DIWHU� WKHLU� FDS�
WXUH�

5(68/76�$1'�',6&866,21

7RWDO� OHQJWK�RI� VSHFLPHQ��� �)LJ�� ���ZDV� 7/� � �����
FP��ZHLJKW�:� ������J��7RWDO�OHQJWK�RI�VSHFLPHQ����)LJ�
��� ZDV� 7/�  � ������ FP�� ZHLJKW� :�  � ����� J�� ,W� FRXOG
UHDFK������FP���1DNDPXUD����������RU�������FP��LQ��WRWDO

)LJ�� ��� 6RPH� ORFDOLWLHV� ZKHUH�0HGLWHUUDQHDQ� VSHDUILVK
KDYH�EHHQ�FDXJKW�LQ�WKH�$GULDWLF��$���/RÉLQM�,VODQG��%��
.DÉWHOD�%D\��&���9UJDGD�,VODQG��'���/XPEDUGD��LVODQG�RI
.RUàXOD��� (� �� RSHQ�ZDWHUV� LQ� WKH� FHQWUDO� $GULDWLF�� )� �
6XÉDF�,VODQG�DQG�9HOD�/XND�KDUERXU��LVODQG�RI�.RUàXOD��
6O�����1HNDM� MDGUDQVNLK� ORNDFLM��QD� NDWHULK� MH� ELOD� XMHWD
VUHGR]HPVND�VXOLàLFD��$���/RÉLQM��%���.DÉWHODQVNL�]DOLY�
&���RWRN�9UJDGD��'���/XPEDUGD� �.RUàXOD��� (���RGSUWR
PRUMH�Y�VUHGQMHP�-DGUDQX��)���RWRN�6XÉDF�LQ�SULVWDQLÉàH
9HOD�/XND��.RUàXOD��

OHQJWK��-DUGDV���������0D[LPDO�SXEOLVKHG�ZHLJKW�LV����NJ
�1DNDPXUD�� ������� ZKLOH� 0LOLÊLß� ������� UHSRUWHG� WKH
ZHLJKW�RI����NJ�

7KH� ILUVW� UHFRUG� RI� WKLV� VSHFLHV� LQ� WKH� $GULDWLF� ZDV
PDGH� E\� 1DUGR� �������� WKH� VHFRQG� LQ� ����� �7URLV�
������� *ULGHOOL� ������� QRWHG� WKDW� WKLV� VSHFLHV� ZDV� UDUH

)LJ�����7HWUDSWXUXV�EHORQH�FDXJKW�LQ�9HOD�/XND�KDUERXU�
LVODQG�RI�.RUàXOD��7/� �����FP��:� ������J��
6O�� ��� 3ULPHUHN� YUVWH�7HWUDSWXUXV� EHORQH�� XMHW� Y� SULVWD�
QLÉàX�9HOD�/XND�QD�.RUàXOL��7/� �����FP��:� ������J��
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DQG�KH�GHVFULEHG�D� VSHFLPHQ�FDXJKW�QHDU� WKH� LVODQG�RI
/RÊLQM��QRUWKHUQ�$GULDWLF��&URDWLDQ�FRDVW��LQ�������)LJ����
ORFDWLRQ�$���.RORPEDWRYLß� ������� UHSRUWHG�RQ�D� IHPDOH
VSHFLPHQ�FDXJKW� LQ�.DÊWHOD�%D\� �FHQWUDO�$GULDWLF��&URD�
WLDQ�FRDVW��LQ������ZLWK�7/� �����FP��)LJ�����ORFDWLRQ�%��
.RORPEDWRYLß� ������� DOVR� UHSRUWHG� �DV� D� +LVWLRSKRUXV
EHORQH�*�QWKHU�� ������ RQ� IRXU� VSHFLPHQV� FDXJKW� QHDU
6XSHWDU��LVODQG�RI�%UDá���DQG�ILYH�VSHFLPHQV�FDXJKW�QHDU
-HOVD��LVODQG�RI�+YDU���EXW�ZLWKRXW�DQ\�GDWD�RQ�WKHLU�VL]H
DQG�ZHLJKW��.DWXULß��������GHVFULEHG�D�VLQJOH�VSHFLPHQ
�7/� �����FP��FDSWXUHG�QHDU�WKH�LVODQG�RI�9UJDGD��FHQ�
WUDO�$GULDWLF��&URDWLDQ�FRDVW���)LJ�����ORFDWLRQ�&���.DWXULß
�������DOVR�FDXJKW�D�VSHFLPHQ�LQ�������GHVFULELQJ�LW� LQ
GHWDLOV��7ZR�VSHFLPHQV�ZHUH�FDXJKW�LQ�KLJK�VHD��FHQWUDO
$GULDWLF�� LQ������ �)LJ����� ORFDWLRQ�(��� WKH� ILUVW� VSHFLPHQ
7/� �����FP��:� ����NJ��ZLWKRXW�LWV�VWRPDFK���WKH�VHF�
RQG� VSHFLPHQ� 7/�§� ���� FP� �QR� GDWD� IRU� ZHLJKW�� �0R�
URYLß���������0LOLÊLß��������UHSRUWHG�RQ�WKH�FDWFK�RI�WZR
DGXOW� VSHFLPHQV� QHDU� WKH� 1HUHWYD� HVWXDU\� LQ� �����
.UÊLQLß��������UHSRUWHG�RQ�D�VSHFLPHQ�FDSWXUHG�QHDU�WKH
YLOODJH�RI�/XPEDUGD� �.RUáXOD� ,VODQG�� �VRXWKHUQ�$GULDWLF�
&URDWLDQ� FRDVW�� �)LJ�� ��� ORFDWLRQ�'���ZLWK� 7/�  � ���� FP
DQG�:� ����NJ��0LOLÊLß��������UHSRUWHG�RQ�WKH�FDWFK�RI
RQH� VSHFLPHQ� �7/� � ������FP��:� � ��� NJ�� LQ� ËXNRYD
&RYH��LVODQG�RI�+YDU���,W�LV�REYLRXV�WKDW�PRVW�RI�WKH�UHF�
RUGV������KDYH�EHHQ�PDGH�LQ�WKH�HDVWHUQ�FHQWUDO�$GULDWLF�
$FFRUGLQJ� WR�0RURYLß� �������� WKH� UDULW\� RI� FHUWDLQ� ILVK
VSHFLHV�FRXOG�EH�HYDOXDWHG�IURP�WKH�UHFRUGV�LQ�VFLHQWLILF
OLWHUDWXUH�� 7KH� VDPH� DXWKRU� KDV� SRLQWHG� RXW� WKDW� LI� WKH
VSHFLHV� LV� UHFRUGHG� OHVV� WKDQ� ILYH� WLPHV�� LW� VKRXOG� EH
WUHDWHG�DV�D�YHU\�UDUH�VSHFLHV��DQG�DV�D�UDUH�VSHFLHV�LI�UH�
FRUGHG�EHWZHHQ�VL[�DQG�WZHQW\�WLPHV��$FFRUGLQJ�WR�WKLV
VXJJHVWLRQ�ZH�FRXOG�VWLOO� WUHDW� WKH�0HGLWHUUDQHDQ�VSHDU�
ILVK�DV�D�UDUH�VSHFLHV�����UHFRUGV�LQ�VFLHQWLILF�OLWHUDWXUH�WR
GDWH��

)LJ�� ���7HWUDSWXUXV� EHORQH� FDXJKW� QHDU� LVODQG� RI� 6XÉDF
�7/� �����FP��:� ������J��
6O�� ��� 3ULPHUHN� YUVWH�7HWUDSWXUXV� EHORQH�� XMHW� Y� EOLËLQL
RWRND�6XÉDF��7/� �����FP��:� ������J��
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-DNRY�'8/Þ,Ü�	�$OHQ�62/'2
,QÊWLWXW�]D�RFHDQRJUDILMR�LQ�ULELÊWYR��+5�������6SOLW��3�2�%2;����

(�PDLO��GXOFLF#L]RU�KU
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-XQLMD������VWD�ELOL�Y�Y]KRGQHP�VUHGQMHP�-DGUDQX�XMHWL�GYH�VUHGR]HPVNL�VXOLßLFL��7HWUDSWXUXV�EHORQH�5DILQHVTXH�
������ 9� ßODQNX� DYWRUMD� QDYDMDWD� SRGDWNH� R� FHORWQL� GROÊLQL� LQ� WHÊL� XMHWLK� VUHGR]HPVNLK� VXOßLF�� ÞHSUDY� REVWDMD� NDU
QHNDM�]QDQVWYHQLK�]DSLVRY�R�SRMDYOMDQMX�WH�YUVWH�Y�-DGUDQVNHP�PRUMX�������EL�MR�ODKNR�ÈWHOL�]D�UHGNR�MDGUDQVNR�YUVWR�

.OMXÞQH�EHVHGH��VUHGR]HPVND�VXOLáLFD��]DSLVL��-DGUDQVNR�PRUMH
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*ULGHOOL��(�� ��������1RWH�G¤LWWLRORJLD�DGULDWLFD����7HWUDS�
WXUXV�EHORQH�5DI��$WWL�0XVHR�&LY��6WRU��1DW��7ULHVWH�����
��������
-DUGDV�� ,�� �������� 3UHJOHG� ULED� �VHQVX� ODWR�� -DGUDQVNRJ
PRUD� �&\FORVWRPDWD�� 6HODFKLL�� 2VWHLFKWK\HV�� V� RE]LURP
QD� WDNVRQRPLMX� L� XWYUâHQL� EURM�� %LRVLVWHPDWLND�� ������
������
-DUGDV�� ,�� �������� -DGUDQVND� LKWLRIDXQD�� ÉNROVND� NQMLJD�
=DJUHE������SS�
.RORPEDWRYLÜ�� -�� �������� 3HVFL� GHOOH� DFTXH� GL� 6SDODWR�
(GL]LRQH�=DQRQL��6SOLW�����SS�
.RORPEDWRYLÜ��-���������� ,PHQLN�NUDOMHÊQMDND�'DOPDFLMH
�� ,,� GLR�� 'YRÌLYFL�� *PD]RYL� L� 5LEH�� *RGLÊQMH� L]YMHÊßH
&.��9HOLNH�5HDONH�X�6SOLWX����������
.DWXULÜ�� 0�� �������� ,KWLRORÊNH� ELOMHÊNH�� *ODVQLN� KUYDW�
VNRJ�QDUDYRVORYQRJ�GUXÊWYD�������������
.UÇLQLÜ�� )�� �������� .RG� /XPEDUGH� QD� .RUáXOL� XORYOMHQ
LJODQ��6ORERGQD�'DOPDFLMD��6SOLW��ÊW�������

0LOLÇLÜ�� 1�� �������� 6YD� ULED� -DGUDQVNRJ� PRUD�� 1,9$
G�R�R���6SOLW������SS�
0RURYLÜ�� '�� �������� 5LMHWNH� ULEH� X� -DGUDQX�� 3RPRUVNL
]ERUQLN��������������
0RURYLÜ��'����������2�SRMDYDPD�ULMHWNLK�ULED�X�-DGUDQX�
3RPRUVNL�]ERUQLN��������������
1DNDPXUD�� ,�� �������� )$2� VSHFLHV� FDWDORJXH�� 9RO�� ��
%LOOILVKHV� RI� WKH� ZRUOG�� $Q� DQQRWDWHG� DQG� LOOXVWUDWHG
FDWDORJXH� RI�PDUOLQV�� VDLOILVKHV�� VSHDUILVKHV� DQG� VZRUG�
ILVKHV�NQRZQ�WR�GDWH��)$2�)LVK��6\QRS��������������SS�
1DNDPXUD��,����������,VWLRSKRULGDH��,Q��:KLWHKHDG��3��-�
3��� 0��/�� %DXFKRW�� -��&�� +XUHDX�� -�� 1LHOVHQ� 	� (�� 7RU�
WRQHVH��HGV����)LVKHV�RI�WKH�QRUWK�HDVWHUQ�$WODQWLF�DQG�WKH
0HGLWHUUDQHDQ��9RO�����81(6&2��3DULV��S������������
1DUGR��'�� �������� 3URGURPXV�REVHUYDWLRQXP�HW�GLVTXL�
VLWLRQDUXP� LFKWK\RORJLDH� $GULDWLFDH�� ,VLV�� ������� ����
����
7URLV�� (�� )�� �������� $QQRWD]LRQL� VRSUD� JOL� DYDQ]L� GL� XQ
7HWUDSWXUXV�EHORQH�QHOO¤$GULDWLFR��$WWL�,VW��9HQHWR�VF��OHWW�
HG�DUWL��9��9HQH]LD��;����������


