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$OWKRXJK�WKH�VWULSHG�GROSKLQ��6WHQHOOD�FRHUXOHRDOED��LV�RFFDVLRQDOO\�UHSRUWHG�LQ�WKH�*XOI�RI�7ULHVWH��LW�LV�QRW�FRQ�
VLGHUHG�D�UHJXODU�VSHFLHV�LQ�WKH�QRUWKHUQ�$GULDWLF�6HD��%HWZHHQ�$SULO�DQG�2FWREHU���������GLIIHUHQW�LQGLYLGXDOV�ZHUH
REVHUYHG�LQ�WKH�*XOI�RI�7ULHVWH��$OO�WKUHH�LQGLYLGXDOV�ZHUH�VLJKWHG�LQ�WKH�DUHD�EHWZHHQ�$SULO�DQG�0D\�������2QH�RI
WKHP�VWUDQGHG�DOLYH�DQG�GLHG�VKRUWO\�DIWHU�D�UHKDELOLWDWLRQ�DWWHPSW��ZKLOH�RQH�ZDV�UH�VLJKWHG�LQ�2FWREHU�������3KRWR�
LGHQWLILFDWLRQ�GDWD�HQDEOHG�WKH�DXWKRUV�WR�GLVWLQJXLVK�EHWZHHQ�WKH���LQGLYLGXDOV�

.H\�ZRUGV��6WHQHOOD�FRHUXOHRDOED��VWULSHG�GROSKLQ��FHWDFHDQV��VLJKWLQJV��VWUDQGLQJV��$GULDWLF�6HD
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(VHPSODUL�GL�6WHQHOOD�6WULDWD��6WHQHOOD�FRHUXOHRDOED��YHQJRQR�RFFDVLRQDOPHQWH�DYYLVWDWL�QHO�*ROIR�GL�7ULHVWH��PD�OD
VSHFLH�QRQ�YLHQH�FRQVLGHUDWD�TXDOH� UHJRODUH�QHO�1RUG�$GULDWLFR��)UD� DSULOH� HG�RWWREUH��������� LQGLYLGXL� GLIIHUHQWL
VRQR�VWDWL�DYYLVWDWL�QHOO¢DUHD� LQ�TXHVWLRQH��/H� VHJQDOD]LRQL�SULPDYHULOL�GHL� WUH� LQGLYLGXL� VRQR�TXDVL�FRQWHPSRUDQHH�
QHO�SHULRGR� IUD�DSULOH�H�PDJJLR�������8QR�GHJOL�HVHPSODUL� VL�o�DUHQDWR�YLYR�HG�o�PRUWR� VXELWR�GRSR� OD� WHQWDWD� UL�
DELOLWD]LRQH��XQ�DOWUR�LQYHFH�o�VWDWR�YLVWR�SHU�OD�SULPD�YROWD�DG�DSULOH�H�ULDYYLVWDWR�QHO�PHVH�GL�RWWREUH�������/D�IRWR�
LGHQWLILFD]LRQH�KD�SHUPHVVR�DJOL�DXWRUL�GL�LGHQWLILFDUH�FRQ�FHUWH]]D�JOL�LQGLYLGXL�

3DUROH�FKLDYH��6WHQHOOD�FRHUXOHRDOED��6WHQHOOD�6WULDWD��FHWDFHL��DYYLVWDPHQWL��DUHQDUVL��PDUH�$GULDWLFR
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,1752'8&7,21

7KH� VWULSHG� GROSKLQ� �6WHQHOOD� FRHUXOHRDOED�� LV� FXU�
UHQWO\�WKH�PRVW�DEXQGDQW�FHWDFHDQ�VSHFLHV�LQ�WKH�0HGL�
WHUUDQHDQ�6HD��5HHYHV�	�1RWDUEDUWROR�GL�6FLDUD���������,W
KDV� D�ZRUOGZLGH� GLVWULEXWLRQ� LQ� WURSLFDO� DQG� WHPSHUDWH
ZDWHUV�DQG�VKRZV�SUHIHUHQFH� IRU�KLJKO\�SURGXFWLYH��SH�
ODJLF�ZDWHUV�EH\RQG�WKH�FRQWLQHQWDO�VKHOI��DOWKRXJK�LW� LV
GLVWULEXWHG� LQ� ERWK� LQVKRUH� DQG� RIIVKRUH� KDELWDW� ZLWKLQ
WKH�0HGLWHUUDQHDQ� �*DVSDUL� HW� DO��� ������� $OWKRXJK� WKH
PRVW�DEXQGDQW�VSHFLHV�LQ�WKH�UHJLRQ��WKH�0HGLWHUUDQHDQ
SRSXODWLRQ� LV� VXEMHFW� WR� PDQ\� WKUHDWV� DQG� LWV� FXUUHQW
,8&1� VWDWXV� LV� �YXOQHUDEOH�� �5HHYHV� 	� 1RWDUEDUWROR� GL
6FLDUD�� ������� 7KLV� VSHFLHV� KDV� RFFDVLRQDOO\� EHHQ� RE�
VHUYHG�LQ�WKH�QRUWKHUQ�$GULDWLF�6HD��ZKHUH�WKH�ERWWOHQRVH
GROSKLQ� �7XUVLRSV� WUXQFDWXV�� LV� WKH� RQO\� UHJXODUO\� UH�
SRUWHG�FHWDFHDQ�VSHFLHV�DW�SUHVHQW�WLPH��.U\ÊWXIHN�	�/L�
SHM��������%HDU]L�HW�DO���������������

7KLV� SDSHU� SUHVHQWV� UHFRUGV� RQ� �� LQGLYLGXDO� VWULSHG
GROSKLQV�RFFXUULQJ�LQ�WKH�*XOI�RI�7ULHVWH�

7KH�*XOI�RI�7ULHVWH��)LJ������ WKH�QRUWKHUQPRVW�SDUW�RI
WKH�$GULDWLF�6HD��LV�D�VHPL�HQFORVHG�DQG�VKDOORZ�DUHD�RI
DERXW� ���� NP��� FKDUDFWHUL]HG�E\� KLJK� YDULDWLRQV� RI� VD�
OLQLW\�DQG�ZDWHU�WHPSHUDWXUH��KLJK�ULYHULQH�RXWSXW��VWURQJ
VWUDWLILFDWLRQ�� RFFDVLRQDO� R[\JHQ� GHSOHWLRQ� DQG� RFFD�
VLRQDO�PXFRXV�DJJUHJDWH�SKHQRPHQD��/LSHM�HW�DO���������
+XPDQ�DFWLYLWLHV�� VXFK�DV�XUEDQL]DWLRQ��PDULWLPH� WUDQV�
SRUW��ILVKHU\��PDULFXOWXUH�DQG�WRXULVP��DUH�YHU\�LQWHQVH�

$�VKRUW�UHYLHZ�RI�WKH�SXEOLVKHG�ZRUN

7KH� KLVWRULFDO� GDWD� UHJDUGLQJ� VLJKWLQJV�� VWUDQGLQJV
DQG� FDSWXUHV� RI� FHWDFHDQV� LQ� WKH� DUHD� LQGLFDWH� WKDW� WKH
RFFXUUHQFH�RI�WKH�VWULSHG�GROSKLQ�LQ�WKH�*XOI�RI�7ULHVWH�LV
LQ�IDFW�RFFDVLRQDO��7KHUHIRUH��VLJKWLQJV�DQG�VWUDQGLQJV�RI

WKH� VWULSHG� GROSKLQ� LQ� WKH� DUHD� UHPDLQ� UHODWLYHO\� UDUH�
7DEOH� �� VXPPDUL]HV� WKH� LQIRUPDWLRQ� RQ� WKH� UHFRUGV� RI
VWULSHG�GROSKLQV�LQ�WKH�*XOI�RI�7ULHVWH�EHWZHHQ������DQG
�����

'DWD� LQ� 7DEOH� �� PRVWO\� GHULYH� IURP� WKUHH� SXEOLFD�
WLRQV��6SRWR�	�/DSLQL��������)UDQFHVH��������3LFFLXOLQ�HW
DO����������1R�RWKHU�ZULWWHQ� UHSRUWV�RQ� VWULSHG�GROSKLQV
IURP�WKLV�DUHD�KDYH�EHHQ�SXEOLVKHG�XQWLO�WKLV�SDSHU�

)LJ����� /RFDWLRQV�RI� VLJKWLQJV� DQG� VWUDQGLQJV� RI� VWULSHG
GROSKLQV��6WHQHOOD�FRHUXOHRDOED��LQ�WKH�*XOI�RI�7ULHVWH�LQ
������ 7KH� WULDQJOH� GHQRWHV� VHYHUDO� VLJKWLQJV� �FDVHV� �
DQG� ��� LQ� WKH� 0LUDPDUH� 5HVHUYH�� 7KH� FURVV� LQGLFDWHV
VWUDQGLQJ� RI� FDVH� ��� ZKLOH� WKH� VTXDUH� UHSUHVHQWV� WKH
VLJKWLQJ�RI�FDVH���
6O�����/RNDFLMH�QDYDGQLK�SURJDVWLK�GHOILQRY��6WHQHOOD�FR�
HUXOHRDOED���RSDËHQLK�LQ�QDVHGOLK�Y�7UËDÉNHP�]DOLYX�OHWD
������7ULNRWQLN�SRQD]DUMD�YHà�RSDËDQM��SULPHUD���LQ���
Y�UH]HUYDWX�0LUDPDUH��NULËHF�QDVHGOL�SULPHU����NYDGUDW
SD�RSDËDQMH�SULPHUD���

7DE�����6LJKWLQJV�DQG�VWUDQGLQJV�RI�WKH�VWULSHG�GROSKLQ�LQ�WKH�*XOI�RI�7ULHVWH�UHFRUGHG�LQ�WKH�GDWDEDVH�RI�::)��
0LUDPDUH�1DWXUDO�0DULQH�5HVHUYH�EHWZHHQ������DQG������
7DE�����1DYDGQL�SURJDVWL�GHOILQL��RSDËHQL� LQ�QDVHGOL�PHG� OHWRPD������ LQ������Y�7UËDÉNHP�]DOLYX�SR�SRGDWNRYQL
ED]L�::)���UH]HUYDW�0LUDPDUH�

'DWH 1R��LQGLYLGXDOV /RFDWLRQ�RI�VLJKWLQJ /RFDWLRQ�RI�VWUDQGLQJ

��������� � 'XLQR��5LONH��6LVWLDQD
��������� � 0LUDPDUH�PDULQH�UHVHUYH
���������� � 7ULHVWH�FRDVWOLQH��%DUFROD�
������������� � 0LUDPDUH�PDULQH�UHVHUYH
��������� � )RVVDORQ�GL�*UDGR��*2�
��������� � *UDGR��*2�
��������� � %DUFROD��0LUDPDUH
��������� � *UDGR��*2�
���������� � *UDGR��*2�
��������� � 3RUW�RI�6��5RFFR��0XJJLD�
��������� � &DQDOH�QDYLJDELOH��7ULHVWH�
���������� � 6��&URFH��7ULHVWH�
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$V� LQGLFDWHG� LQ� 7DEOH� ��� WKH� UHFRUGV� RI� VWULSHG� GRO�
SKLQV�DUH�QRW�XQLIRUPO\�GLVWULEXWHG�LQ�DOO�\HDUV�� ,QVWHDG�
��UHFRUGV�ZHUH�UHSRUWHG�LQ���������LQ���������LQ��������
LQ���������LQ���������LQ������DQG���LQ�������2XW�RI���
WRWDO�UHFRUGHG�FDVHV��QRW� LQFOXGLQJ�WKH���FDVHV� UHSRUWHG
LQ�WKLV�SDSHU��RYHU����\HDUV����ZHUH�D�UHVXOW�RI�DQ�LQWHU�
YHQWLRQ� RI� VWUDQGHG� DQLPDOV�� 2WKHUV� LQYROYHG� OLYH� DQL�
PDOV�� PRVWO\� UHSRUWHG� E\� ILVKHUPHQ�� WRXULVWV�� ORFDOV�
FRDVW� JXDUG� RU� RIILFLDOV� FDUU\LQJ� RXW� VXUYHLOODQFH� LQ� WKH
*XOI�RI�7ULHVWH�

6LJKWLQJV� RI� VWULSHG� GROSKLQV� KDYH� EHHQ� UHSRUWHG
IURP�RWKHU�SDUWV�RI�WKH�QRUWKHUQ�$GULDWLF�6HD��VXFK�DV�WKH
DUHD� RII� WKH� LVODQG� RI� /RÊLQM� LQ� &URDWLD� �%HDU]L� HW� DO��
������ DQG� DURXQG� WKH� LVODQG� RI� .UN�� &URDWLD� �$�� :LH�
PDQQ��SHUV��FRPP���7��*HQRY��SHUV��REVHUY���

0$7(5,$/6�$1'�0(7+2'6

7KH� PHWKRGV� LQ� FDVHV� RI� VLJKWLQJV� DQG� SDUWLFXODUO\
VWUDQGLQJV� RI� FHWDFHDQV� DUH� VXPPDUL]HG� LQ� )UDQFHVH� HW
DO�� �������� 6LJKWLQJV� DUH� UHFRUGHG� RQWR� VSHFLILFDOO\� GH�
VLJQHG�VLJKWLQJ�IRUPV�ZKLFK� LQFOXGH� LQIRUPDWLRQ�RQ� WKH
VSHFLHV�REVHUYHG�� WKH�GDWH�DQG� ORFDWLRQ�RI� WKH� VLJKWLQJ�
JURXS�VL]H��HQYLURQPHQWDO�FRQGLWLRQV�DQG�SRVVLEO\�HYHQ
DQLPDO� FKDUDFWHULVWLFV�� VXFK� DV� EHKDYLRXU�� VL]H�� DJH
FODVV��HWF��:KHQHYHU�SRVVLEOH��VXFK�GDWD�LV�FRXSOHG�ZLWK
SKRWRJUDSKLF�PDWHULDO� IRU� SRVVLEOH� VSHFLHV� DQG� LQGLYLG�
XDO�LGHQWLILFDWLRQ�

$�VSHFLDO�LQWHJUDWHG�FRQWLQJHQF\�SODQ�LV�GHVLJQHG�IRU
FDVHV�RI�VWUDQGLQJV�RU�DQLPDOV�LQ�GLVWUHVV�

5(68/76

&DVH����2Q�$SULO� ���� ������ D� GROSKLQ� VLJKWLQJ�ZDV
UHSRUWHG� WR� WKH�0LUDPDUH�VWDII�E\�WKH�FRDVWJXDUG�RI�7UL�
HVWH�DQG� WKH� DQLPDO�ZDV� ODWHU� REVHUYHG�E\� VFLHQWLVWV� RI
0LUDPDUH� �)LJ�� ���� 7KH� DQLPDO� ZDV� SUREDEO\� DQ� DGXOW
ZLWK� D� OHQJWK� RI� DERXW� ������� P�� ,W� ZDV� VZLPPLQJ
VORZO\�FORVH�WR�WKH�EXR\�PDUNLQJ�WKH�OLPLWV�RI�WKH�0LUD�
PDUH�1DWXUDO�0DULQH�5HVHUYH�� SHUIRUPLQJ� UHJXODU� GLYHV
RI� UHODWLYHO\� VKRUW� GXUDWLRQ�� 7KH� DQLPDO� ZDV� LQ� DSSDU�
HQWO\�JRRG�SK\VLFDO�FRQGLWLRQ�DQG�DSSHDUHG�WR�EH�FKDV�
LQJ� EOXH� ILVK� UHVLGLQJ� LQ� WKH� UHVHUYH�� ,W� DSSHDUHG� FDOP
DQG� HYHQ� DSSURDFKHG� WKH� ERDW�� 7KH� 0LUDPDUH� VWDII�
ZKLFK� ZDV� DOUHDG\� LQYROYHG� LQ� XQGHUZDWHU� DFRXVWLF
ZRUN�� DWWHPSWHG� WR� UHFRUG� XQGHUZDWHU� YRFDOL]DWLRQV� RI
WKH�GROSKLQ��KRZHYHU�ZLWK�QR�VXFFHVV�

$� VHULHV� RI� SKRWRJUDSKV� RI� WKH� DQLPDO¤V� GRUVDO� ILQ
ZHUH�WDNHQ�IRU�WKH�SXUSRVH�RI�SKRWR�LGHQWLILFDWLRQ��:�U�
VLJ�	� -HIIHUVRQ��������� WRJHWKHU�ZLWK�QRWHV�RQ� WKH�SRVL�
WLRQ�DQG�EHKDYLRXU�RI� WKH� DQLPDO�� 7KH� VDPH� LQGLYLGXDO
ZDV�HQFRXQWHUHG�LQ�WKH�5HVHUYH�RQ���FRQVHFXWLYH�GD\V�
SHUIRUPLQJ� OHDSV� DPRQJ� RWKHU� EHKDYLRXUV�� 9LGHR� IRRW�
DJH�ZDV�WDNHQ�DQG�DUFKLYHG�

)LJ�� ��� 7KH� ILUVW� LQGLYLGXDO� VWULSHG� GROSKLQ� �6�� FR�
HUXOHRDOED��REVHUYHG� LQ� WKH�0LUDPDUH�5HVHUYH� LQ�$SULO
�������3KRWR��0��7HPSHVWD�
6O�� ��� 3UYL� RVHEHN�SURJDVWHJD�GHOILQD� �6�� FRHUXOHRDOED��
RSDËHQ� DSULOD� ����� Y� UH]HUYDWX� 0LUDPDUH�� �)RWR�� 0�
7HPSHVWD�

&DVH����2Q�0D\�����������WKH�*UDGR�FRDVWJXDUG�LQ�
IRUPHG�WKH�0LUDPDUH�VWDII�RI�D�GROSKLQ�LQ�DSSDUHQW�GLIIL�
FXOW\� QHDU� WKH� FRDVW� RI�*UDGR� �� &LWWj�*LDUGLQR�� ,W� ODWHU
WXUQHG�RXW�WKDW�WKH�DQLPDO�ZDV�D�PDOH�VWULSHG�GROSKLQ�

)LJ�� ��� 7KH� VHFRQG� LQGLYLGXDO� VWULSHG� GROSKLQ� �6�� FR�
HUXOHRDOED�� WKDW� VWUDQGHG� RII� *UDGR� LQ� 0D\� �����
�3KRWR��0��7HPSHVWD�
6O�����'UXJL�RVHEHN�SURJDVWHJD�GHOILQD��6��FRHUXOHRDOED��
NL� MH�PDMD� ����� QDVHGHO� SUL� *UDGHËX�� �)RWR��0�� 7HP�
SHVWD�
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7DE�����,QIRUPDWLRQ�RQ�WKH�VWUDQGHG�VWULSHG�GROSKLQ�RQ�0D\�����������*UDGR�
7DE�����3RGDWNL�R�QDYDGQHP�SURJDVWHP�GHOILQX��NL�MH�����PDMD������QDVHGHO�SUL�*UDGHËX�

7LPH�IUDPH 6H[ :HLJKW %RG\�PHDVXUHPHQWV

6LJKWHG��0D\�����������������KUV
'LHG��0D\�����������������KUV
1HFURSV\��0D\����������������
KUV

0DOH ������NJ 7RWDO�OHQJWK������FP
5RVWUXP�OHQJWK�����FP

3HFWRUDO�ILQ���URVWUXP�����FP
3HFWRUDO�ILQ���WDLO�QRWFK�����FP

'RUVDO�ILQ�KHLJKW�����FP

*HQLWDO�VOLW���DQDO�VOLW�����FP
3HFWRUDO�ILQ�OHQJWK�����FP
3HFWRUDO�ILQ�ZLGWK�����FP

'HVSLWH� WKH� DWWHPSWV� WR� SUHYHQW� WKH� DQLPDO� IURP
VWUDQGLQJ��LW�HQGHG�XS�LQ�VKDOORZ�ZDWHU��,W�ZDV�ZHDN�DQG
FOHDUO\�QRW�DEOH� WR� UHWXUQ� WR�RSHQ�VHD�� ,Q�RUGHU� WR�NHHS
WKH�DQLPDO�DIORDW�DQG�LQ�WKH�VHD�GHVSLWH�WKH�LQFUHDVLQJO\
ORZ� WLGH�� D� KROH� ZDV� GXJ� XQGHU� WKH� DQLPDO� DQG� ILOOHG
ZLWK�VHD�ZDWHU��)LJ������9DVHOLQH�ZDV�DSSOLHG�WR�WKH�DQL�
PDO¤V� VNLQ� LQ� RUGHU� WR� SUHYHQW� LW� IURP� GU\LQJ� RXW�� 7KH
DQLPDO�ZDV� WKHQ� WUDQVSRUWHG� WR� WKH� IDFLOLW\� RI� WKH� FLYLO
SURWHFWLRQ� VHUYLFH� LQ� *UDGR�� ZKHUH� LW� ZDV� SODFHG� LQ� D
VPDOO� WDQN��2QFH� WKH�DQLPDO� DUULYHG�� LW� VWDUWHG� WR� VKRZ
VLJQV�RI� IDWLJXH�DQG�GLIILFXOW\� LQ� VWD\LQJ�DIORDW��7KH�DQL�
PDO�ZDV� WKHUHIRUH�DVVLVWHG� LQ�NHHSLQJ�DIORDW�ZLWK�D� OLIH�
MDFNHW�� LQ�RUGHU� WR� HQDEOH�EUHDWKLQJ�DQG�SUHYHQWLQJ� WKH
DQLPDO�IURP�WXUQLQJ�WR�LWV�VLGH��'HVSLWH�WKHVH�HIIRUWV��WKH
GROSKLQ�GLHG�VKRUWO\�DIWHUZDUGV�

7KH�DQLPDO�ERUH�VHYHUDO�H[WHUQDO�SDUDVLWHV��FRSHSRGV
RI�WKH�JHQXV�3HQHOOD��DQG�QXPHURXV�VXEFXWDQHRXV�F\VWV�
7KH� QHFURSV\� KDV� VKRZQ� D� KLJK� SUHYDOHQFH� RI� LQWHUQDO
SDUDVLWHV�LQ�WKH�DUHD�RI�DEGRPLQDO�PXVFOHV��SUHVXPDEO\
D� FHVWRGH� VSHFLHV� 3K\OORERWKULXP� GHOSKLQL�� DQG� LQ� WKH
GLJHVWLYH� V\VWHP� �SUHVXPDEO\�D�QHPDWRGH�$QLVDNLV� VS���
6DPSOHV� RI�PXVFOH� WLVVXH�� DGLSRVH� WLVVXH�� OLYHU�� VSOHHQ�
NLGQH\��FHUHEHOOXP�ZHUH�WDNHQ�IRU�WKH�DQDO\VLV�RI�SROOXW�
DQWV�FRQFHQWUDWLRQV��ELRPDUNHUV��HWF�

3KRWRJUDSKV�RI�GRUVDO�ILQ�ZHUH�WDNHQ�IRU�WKH�SXUSRVH
RI� SKRWR�LGHQWLILFDWLRQ�� 7KH� FRPSDULVRQ�ZLWK� SKRWRV� RI
WKH�OLYH�VWULSHG�GROSKLQ�VLJKWHG�DW�0LUDPDUH��&DVH����VHH
DERYH��UHYHDOHG�WKDW�LW�ZDV�QRW�WKH�VDPH�LQGLYLGXDO�

&DVH� ���2Q� 0D\� ���� ������ WKH� 0RULJHQRV� 0DULQH
0DPPDO� 5HVHDUFK� DQG� &RQVHUYDWLRQ� 6RFLHW\� UHFHLYHG
DQ� H�PDLO� VLJKWLQJ� UHSRUW� E\� D� 6ORYHQLDQ� VDLOLQJ� FRDFK�
7KH�VLJKWLQJ� WRRN�SODFH�RQ�0D\����������DW�������EH�
WZHHQ�7ULHVWH�DQG�WKH�0LUDPDUH�5HVHUYH��UHODWLYHO\�FORVH
WR�FRDVW� �OLNHO\� OHVV� WKDQ���NP���QHDU�D� VPDOO� VDLOLQJ� UH�
JDWWD�� 7KH� DQLPDO� VZDP� DORQJVLGH� WKH� UHSRUWHU¤V� LQIODW�
DEOH�ERDW�IRU�DERXW����PLQXWHV�DQG�ZDV�DOVR�HQJDJHG�LQ
ERZULGLQJ��7KH�H�PDLO�PHVVDJH�LQFOXGHG�D�SKRWR��)LJ����
WDNHQ�E\� WKH�SHUVRQ�ZKR�UHSRUWHG� WKH�VLJKWLQJ��0RULJH�
QRV�UHVHDUFKHUV�LPPHGLDWHO\�GLVFRYHUHG�WKDW�WKH�GROSKLQ
EHORQJHG�WR�WKH�VSHFLHV�RI�VWULSHG�GROSKLQ�DQG�LQIRUPHG
WKH� 0LUDPDUH� VWDII� DERXW� WKH� VLJKWLQJ�� 7KH� UHODWLYHO\
JRRG�SKRWR�DOORZHG�SKRWR�LGHQWLILFDWLRQ�FRPSDULVRQV�WR
EH�PDGH�DQG� LW�ZDV� GLVFRYHUHG� WKDW� WKH�DQLPDO�ZDV� LQ
IDFW� D� �UG� LQGLYLGXDO�� 9LGHR� IRRWDJH�ZDV� DOVR� DFTXLUHG�
ZKLFK�IXUWKHU�FRUURERUDWHG�WKH�LQIRUPDWLRQ�SURYLGHG�

)LJ�� ��� 7KH� WKLUG� LQGLYLGXDO� VWULSHG� GROSKLQ� �6�� FR�
HUXOHRDOED���REVHUYHG�LQ�0D\������EHWZHHQ�7ULHVWH�DQG
WKH�0LUDPDUH�5HVHUYH���3KRWR��'��3ROMÉDN�
6O�����7UHWML�RVHEHN�SURJDVWHJD�GHOILQD��6��FRHUXOHRDOED��
RSDËHQ� PDMD� ����� PHG� 7UVWRP� LQ� UH]HUYDWRP� 0LUD�
PDUH���)RWR��'��3ROMÉDN�

&DVH����2Q�2FWREHU����������DQRWKHU�VWULSHG�GROSKLQ
ZDV� REVHUYHG� DQG� SKRWRJUDSKHG� LQ� WKH� 0LUDPDUH� 5H�
VHUYH��)LJ������3KRWR�LGHQWLILFDWLRQ�FRPSDULVRQV�UHYHDOHG
WKDW�WKH�DQLPDO�ZDV�WKH�VDPH�LQGLYLGXDO�VLJKWHG�DOLYH�LQ
$SULO������LQ�WKH�0LUDPDUH�5HVHUYH��&DVH����VHH�DERYH��
7KH� GROSKLQ� HLWKHU� UHPDLQHG� LQ� WKH� DUHD� RU� UHWXUQHG
WKHUH��$W� WKH� WLPH�RI� WKH� VXEPLVVLRQ� RI� WKLV�PDQXVFULSW
�2FWREHU�����������WKH�DQLPDO�ZDV�VWLOO�LQ�WKH�DUHD�

',6&866,21�$1'�&21&/86,216

7KH� SUHVHQFH� RI� WKH� VWULSHG� GROSKLQ� LQ� WKH� *XOI� RI
7ULHVWH� LV� FRQVLGHUHG� D� UDWKHU� XQXVXDO� HYHQW� DQG� VXFK
FDVHV�XVXDOO\�LQYROYH�VLQJOH�LQGLYLGXDOV��RIWHQ�LQ�GLVWUHVV�
7KH�PRUH�RU�OHVV�FRQWHPSRUDU\�SUHVHQFH�RI�DW�OHDVW���LQ�
GLYLGXDO� VWULSHG� GROSKLQV� LQ� WKH� DUHD� LV� DQ� LQWHUHVWLQJ
SKHQRPHQRQ�� 7ZR� RI� WKHP� ZHUH� DSSDUHQWO\� LQ� JRRG
KHDOWK�� 2QH� RI� WKH� DQLPDOV� ZDV� UH�VLJKWHG� LQ� WKH� YHU\
VDPH� DUHD� DERXW� �� PRQWKV� ODWHU�� 8QIRUWXQDWHO\�� WKH
PRYHPHQW� SDWWHUQV� RI� WKLV� DQLPDO� GXULQJ� WKHVH�PRQWKV
DUH�XQNQRZQ�



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

*=N?K�#/�+ "0"�AP�=H�!��,  2//"+ "�,#�01/&-"!�!,)-%&+0� 01"+"))�� ,"/2)",�)��
�&+�1%"�$2)#�,#�1/&"01"��������

���

)LJ�� ��� 7KH� ILUVW� LQGLYLGXDO� VWULSHG� GROSKLQ� �6�� FR�
HUXOHRDOED���REVHUYHG�DJDLQ�LQ�WKH�0LUDPDUH�5HVHUYH�LQ
2FWREHU��������3KRWR��0��7HPSHVWD�
6O�� ��� 3UYL� RVHEHN�SURJDVWHJD�GHOILQD� �6�� FRHUXOHRDOED��
]QRYD� RSDËHQ� RNWREUD� ����� Y� UH]HUYDWX� 0LUDPDUH�
�)RWR��0��7HPSHVWD�

$SDUW� IURP� WKH� ERWWOHQRVH� GROSKLQ� �7XUVLRSV� WUXQFD�
WXV���ZKLFK�LV� WKH�RQO\�UHJXODUO\�VLJKWHG�FHWDFHDQ�LQ�WKH
QRUWKHUQ�$GULDWLF��VRPH�RWKHU�VSHFLHV�RI�FHWDFHDQV�PLJKW
EH� FRQVLGHUHG� RFFDVLRQDO� LQ� WKH� UHJLRQ�� 7KHVH� LQFOXGH
WKH� ILQ� ZKDOH� �%DODHQRSWHUD� SK\VDOXV�� �/LSHM� HW� DO��
������� 5LVVR¤V� GROSKLQ� �*UDPSXV� JULVHXV�� �=XFFD� HW� DO��
������ DQG� WKH� VWULSHG� GROSKLQ� �WKLV� SDSHU��� 7KH� RQFH
FRPPRQ� VKRUW�EHDNHG� FRPPRQ� GROSKLQ� �'HOSKLQXV
GHOSKLV�� LV�FRQVLGHUHG�UHJLRQDOO\� UDUH�RU�HYHQ�H[WLQFW� LQ
WKLV�UHJLRQ��%HDU]L�HW�DO���������

5HSRUWV�RQ� VWULSHG�GROSKLQV� LQ� WKH�QRUWKHUQ�$GULDWLF
6HD� PD\� VLPSO\� UHIOHFW� WKH� RFFDVLRQDO� RFFXUUHQFH� RI
VWUD\� LQGLYLGXDOV�� EXW� WKH� IDFW� WKDW� VXFK� REVHUYDWLRQV
KDYH�RQO\�RFFXUUHG� LQ� UHFHQW� WLPHV�PLJKW�EH� LQGLFDWLYH
RI�D�SURJUHVVLYH�H[WHQVLRQ�RI� WKH� VSHFLHV¤� UDQJH�� DV�KDV
EHHQ� UHSRUWHG� IRU�RWKHU�0HGLWHUUDQHDQ�DUHDV� �1RWDUEDU�
WROR� GL� 6FLDUD� 	� 'HPPD� FLWHG� LQ� %HDU]L� HW� DO��� ������
+RZHYHU�� WKH� LQFUHDVHG� LQWHUHVW� LQ�FHWDFHDQV� LQ� WKH� ODVW
������\HDUV�PD\�DOVR�FRQWULEXWH�WR�D�KLJKHU�QXPEHU�RI
UHSRUWV�DQG�WKHUHIRUH�FKDQFHV�RI�GRFXPHQWLQJ�WKH�RFFXU�
UHQFH�RI�WKHVH�DQLPDOV��%HDU]L�HW�DO����������7KH�WUXH�UHD�
VRQV�\HW� UHPDLQ�XQNQRZQ��)XWXUH� UHVHDUFK�VKRXOG� VKHG

PRUH�OLJKW�RQWR�WKH�VWDWXV�RI�WKLV�VSHFLHV�LQ�WKH�QRUWKHUQ
$GULDWLF�

&RRSHUDWLRQ� DQG� LQIRUPDWLRQ� H[FKDQJH�EHWZHHQ� UH�
VHDUFK�JURXSV� LV� IXQGDPHQWDO� IRU� FRQWLQXRXV�DQG�HIIHF�
WLYH�PRQLWRULQJ�RI�FHWDFHDQV� LQ�DQ�DUHD� OLNH�WKH�*XOI�RI
7ULHVWH�� )XUWKHUPRUH�� DFTXLULQJ� LQIRUPDWLRQ� RIWHQ� GH�
SHQGV�RQ� WKH�DZDUHQHVV�DQG�JRRG�ZLOO�RI�RSSRUWXQLVWLF
REVHUYHUV� WKDW� VHQG� LQIRUPDWLRQ� WR� WKH� UHOHYDQW� ERGLHV�
:KHQ�FRXSOHG�ZLWK�SKRWRJUDSKLF�DQG�RU�YLGHR�PDWHULDO�
VXFK�LQIRUPDWLRQ�FDQ�EH�RI�KLJK�YDOXH��(YHQ� LI� WKH�GDWD
DUH� QRW� FROOHFWHG� E\� WUDLQHG� SHUVRQQHO� DQG� VKRXOG
WKHUHIRUH� QRW� DOZD\V� EH� FRQVLGHUHG� UHOLDEOH�� WKH� DGGL�
WLRQDO� SKRWR�YLGHR� PDWHULDO� DGGV� ZHLJKW� WR� VXFK� LQIRU�
PDWLRQ�� ,Q� FDVHV� RI� DQLPDOV� LQ� GLIILFXOW\� �RU� HYHQ� GHDG
VWUDQGHG� DQLPDOV��� WKH� LQWHJUDWHG� DQG� FRRUGLQDWHG� UH�
VSRQVH� DFWLRQV� DUH� RI� JUHDW� LPSRUWDQFH�� ERWK� WR� HQVXUH
WKH�DQLPDO¤V�ZHOIDUH�DQG�WR�FROOHFW�YDOXDEOH�GDWD�

$&.12:/('*0(176

:H�ZLVK�WR�H[SUHVV�RXU�JUDWLWXGH�WR�WKH�&LYLO�3URWHF�
WLRQ�6HUYLFH�RI�*UDGR�IRU�RIIHULQJ�WKHLU�IDFLOLWLHV��SHUVRQ�
QHO� DQG� RWKHU� PHDQV� ZLWK� H[WUHPH� JHQHURVLW\�� 6SHFLDO
WKDQNV�DUH�DOVR�GXH�WR�WKH�FRDVW�JXDUG�IRU�WKHLU�VXSSRUW�
FRRUGLQDWLRQ� DQG� DYDLODELOLW\� GXULQJ� WKH� UHFRYHU\� DQG
DWWHPSWHG�UHKDELOLWDWLRQ�RI�WKH�VWUDQGHG�GROSKLQ�DQG�IRU
SURYLGLQJ�XV�ZLWK� LQIRUPDWLRQ�RQ� WKH� VLJKWLQJV��1XPHU�
RXV� SHRSOH� RIIHUHG� WKHLU� YROXQWDU\� KHOS� GXULQJ� WKH� DF�
WLRQV�WR�DVVLVW�WKH�VWUDQGHG�DQLPDO��:H�DUH�DOVR�JUDWHIXO
WR� WKH� YHWHULQDULDQ� IURP�*UDGR� IRU� SURYLGLQJ� DVVLVWDQFH
GXULQJ�WKH�UHFRYHU\��WUDQVSRUW�DQG�KRVSLWDOL]DWLRQ�RI�WKH
VWUDQGHG� DQLPDO�� DQG� WR� WKH� YHWHULQDULDQV� RI� 7ULHVWH� IRU
WKHLU�KHOS�GXULQJ�WKH�QHFURSV\��7KDQNV�WR�DOO�WKH�SHRSOH
ZKR� UHSRUWHG� WKHLU� VLJKWLQJV� WR� 0LUDPDUH� VWDII�� 2XU
JUDWLWXGH�JRHV�DOVR�WR�0U��'DYLG�3ROMÊDN�IRU�UHSRUWLQJ�KLV
VLJKWLQJ�DQG�SURYLGLQJ�SKRWR�DQG�YLGHR�PDWHULDO�WR�0R�
ULJHQRV��ZKLFK� VRPHZKDW� WULJJHUHG� WKH�FRRUGLQDWHG�H[�
FKDQJH� RI� LQIRUPDWLRQ� EHWZHHQ� 0RULJHQRV� DQG� 0LUD�
PDUH� DQG� HQDEOHG� SKRWR�LGHQWLILFDWLRQ� FRPSDULVRQV� WR
EH�PDGH��0UV��$UOHQ�$EUDPLß�NLQGO\�SURYLGHG�KHU�YDOX�
DEOH� DVVLVWDQFH� LQ� WUDQVODWLQJ� WKH� RULJLQDO� PDQXVFULSW�
6SHFLDO�WKDQNV�WR�DQ�DQRQ\PRXV�UHYLHZHU�IRU� WKHLU�FRQ�
VWUXFWLYH�FRPPHQWV�RQ�WKH�PDQXVFULSW��/DVW�EXW�QRW�OHDVW�
ZH�ZLVK� WR� WKDQN� 'U�� /RYUHQF� /LSHM� IRU� SURPRWLQJ� WKH
SXEOLVKLQJ�RI�WKLV�LQIRUPDWLRQ�
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1DYDGQL�SURJDVWL�GHOILQ��6WHQHOOD�FRHUXOHRDOED��MH�GDQHV�QDMEROM�SRJRVWD�R]��ÈWHYLOQD�YUVWD�NLWRY�Y�6UHGR]HPOMX��9
VHYHUQHP�-DGUDQVNHP�PRUMX��NMHU�YHOLND�SOLVNDYND��7XUVLRSV�WUXQFDWXV��YHOMD�]D�HGLQR�VWDOQR�SULVRWQR�YUVWR��VR�RSDÊD�
QMD�QDYDGQHJD�SURJDVWHJD�GHOILQD�REßDVQD��0HG�DSULORP�LQ�RNWREURP������VR�ELOL�Y�7UÊDÈNHP�]DOLYX�]DEHOHÊHQL��
UD]OLßQL�SRVDPH]QL�QDYDGQL�SURJDVWL�GHOILQL��3UYL�MH�ELO�RSDÊHQ�Y�DSULOX������Y�UH]HUYDWX�0LUDPDUH�LQ�RVWDO�WDP�VNRUDM
HQ�WHGHQ��,VWL�SULPHUHN�MH�ELO�YQRYLß�YHßNUDW�RSDÊHQ�RNWREUD�������'UXJL�MH�ÊLY�QDVHGHO�QD�REDOL�*UDGHÊD�LQ�NPDOX
SRJLQLO��NOMXE�SRVNXVRP�UHKDELOLWDFLMH��7UHWML�MH�ELO�RSDÊHQ�PDMD�������PHG�UH]HUYDWRP�0LUDPDUH�LQ�7UVWRP��6�IRWR�
LGHQWLILNDFLMR�SRVDPH]QLK�RVHENRY�VPR�ODKNR�XJRWRYLOL��GD�VR�VH�VNRUDM�RE�LVWHP�ßDVX�Y�7UÊDÈNHP�]DOLYX�]DGUÊHYDOL
YVDM� WULMH�RVHENL��1DYDGQL�SURJDVWL�GHOILQL�QLVR�REUDYQDYDQL� NRW� VWDOQL�GHO� VHYHUQRMDGUDQVNH� IDYQH�� ßHSUDY� VH� ODKNR
QMLKRYD�RSDÊDQMD�QD�WHP�REPRßMX�R]QDßLMR�NRW�REßDVQD��D�QH�UHGND��3ULKRGQMH�UD]LVNDYH�EL�PRUDOH�]DJRWRYLWL�YHß
LQIRUPDFLM�R�VWDWXVX�WH�YUVWH�Y�VHYHUQHP�-DGUDQVNHP�PRUMX�

.OMXÞQH�EHVHGH��6WHQHOOD�FRHUXOHRDOED��QDYDGQL�SURJDVWL�GHOILQ��NLWL��RSDÌDQMD��PUWYL�GHOILQL��-DGUDQVNR�PRUMH

5()(5(1&(6

%HDU]L��*���&��0��)RUWXQD�	�*��1RWDUEDUWROR�GL� 6FLDUD
�������� 8QXVXDO� VLJKWLQJ� RI� D� VWULSHG� GROSKLQ� �6WHQHOOD
FRHUXOHRDOED�� LQ� WKH� .YDUQHULß�� QRUWKHUQ� $GULDWLF� 6HD�
1DW��&URDW��������������
%HDU]L�� *��� '�� +ROFHU� 	� *�� 1RWDUEDUWROR� GL� 6FLDUD
��������7KH� UROH�RI�KLVWRULFDO�GROSKLQ� WDNHV� DQG�KDELWDW
GHJUDGDWLRQ� LQ� VKDSLQJ� WKH� SUHVHQW� VWDWXV� RI� QRUWKHUQ
$GULDWLF� FHWDFHDQV��$TXDW��&RQVHUY���0DU�� )UHVKZ�� (FR�
V\V���������������
)UDQFHVH�� 0�� �������� 5HOD]LRQH� DYYLVWDPHQWR� FHWDFHL�
,QWHUQDO�UHSRUW�5100��SS������
)UDQFHVH�� 0��� 3�� =XFFD�� 0�� 3LFFLXOLQ�� )�� =XSSD� 	� 0�
6SRWR���������&HWDFHDQV�OLYLQJ�LQ�WKH�1RUWK�$GULDWLF�6HD
�*XOI� RI� 7ULHVWH� ��*UDGR� ODJRRQ��� ,QWHUYHQWLRQ� SURWRFRO
IRU�KHDOWK\�DQG�GLVWUHVVHG�DQLPDOV��(XU��5HV��&HWDFHDQV�
������������
*DVSDUL�� 6��� $�� $]]HOLQR�� 6�� $LUROGL� 	� $�� 5�� +RHO]HO
��������6RFLDO�NLQ�DVVRFLDWLRQV�DQG�JHQHWLF�VWUXFWXULQJ�RI
VWULSHG� GROSKLQ� SRSXODWLRQV� �6WHQHOOD� FRHUXOHRDOED�� LQ
WKH�0HGLWHUUDQHDQ�6HD��0RO��(FRO���������������������
.U\ÇWXIHN�� %�� 	� /�� /LSHM� �������� .LWL� �&HWDFHD�� Y� VHY�
HUQHP� -DGUDQX�� $QQDOHV� �� $QDOL� .RSUVNHJD� SULPRUMD� LQ
EOLÌQMLK�SRNUDMLQ����������
/LSHM��/���-��'XOÞLÞ�	�%��.U\ÇWXIHN���������2Q�WKH�RFFXU�
UHQFH� RI� WKH� ILQ� ZKDOH� �%DODHQRSWHUD� SK\VDOXV�� LQ� WKH
QRUWKHUQ�$GULDWLF��-��0DU��%LRO��$VV��8��.���������������

/LSHM�� /���0��2UODQGR�	�5��7XUN� �������� $VVHVVPHQW� RI
WKH� VWDWXV� RI� WKH� VSHFLHV� OLVW� LQ� WKH� QHZ� 63$� SURWRFRO�
1DWLRQDO� ,QVWLWXWH�RI�%LRORJ\��0DULQH�%LRORJLFDO�6WDWLRQ�
3LUDQ�
3LFFLXOLQ��0���0��)UDQFHVH��&��0�� )RUWXQD�� 3��=XFFD�	
0��6SRWR���������0RQLWRULQJ�WKH�SUHVHQFH�RI�&HWDFHD�LQ
WKH�1RUWK�$GULDWLF�6HD��K\SRWKHVHV�RI�D�UHVLGHQW�SRSXOD�
WLRQ� RI� ERWWOHQRVH� GROSKLQ� LQ� WKH�*XOI� RI� 7ULHVWH�*UDGR
ODJRRQ� DQG� D�PXOWLGLVFLSOLQDU\� DSSURDFK� WR� WHVW� LW�� (XU�
5HV��&HWDFHDQV�����
5HHYHV�� 5�� 	� *�� 1RWDUEDUWROR� GL� 6FLDUD� �HGV��� �������
7KH�VWDWXV�DQG�GLVWULEXWLRQ�RI�FHWDFHDQV�LQ�WKH�%ODFN�6HD
DQG�0HGLWHUUDQHDQ�6HD��,8&1�&HQWUH�IRU�0HGLWHUUDQHDQ
&RRSHUDWLRQ��0DODJD��6SDLQ������S�
6SRWR��0��	�/��/DSLQL� ��������&HWDFHL�� ,Q��0DWHULDOL�SHU
XQD� WHULRIDXQD� GHOO¤,WDOLD� 1RUG�2ULHQWDOH� �0DPPDOLD�
)ULXOL�9HQH]LD�*LXOLD���*RUWDQLD��������������
:}UVLJ��%��	�7��$��-HIIHUVRQ���������0HWKRGV�RI�SKRWRL�
GHQWLILFDWLRQ�IRU�VPDOO�FHWDFHDQV��,Q��+DPPRQG��3��6���6�
$��0L]URFK�	�*��3��'RQRYDQ��HGV����,QGLYLGXDO�UHFRJQLWL�
RQ� RI� FHWDFHDQ�� XVH� RI� SKRWR�LGHQWLILFDWLRQ� DQG� RWKHU
WHFKQLTXHV� WR� HVWLPDWH� SRSXODWLRQ� SDUDPHWHUV�� 5HSRUW
,QWHUQDWLRQDO�:KDOLQJ�&RPPLVVLRQ��6SHFLDO�,VVXH�����SS�
������
=XFFD��3���*��'L�*XDUGR��0��)UDQFHVH��'��6FDUDYHOOL��7�
*HQRY�	�$��0D]]DWHQWD���������&DXVHV�RI�VWUDQGLQJ� LQ
IRXU�5LVVR
V� GROSKLQV� �*UDPSXV� JULVHXV�� IRXQG�EHDFKHG
DORQJ�WKH�QRUWK�$GULDWLF�6HD�FRDVW��9HW��5HV��&RPPXQ��
����6XSSO��������������


