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7KH�$IULFDQ�KLQG�&HSKDORSKROLV� WDHQLRSV�ZDV�UHFRUGHG�IRU�WKH�ILUVW� WLPH�LQ�WKH�/HYDQW��7KLV�VSHFLHV�ZDV�NQRZQ
KLWKHUWR�RQO\�IURP�WKH�HDVWHUQ�$WODQWLF�2FHDQ�IURP�0RURFFR�WR�$QJROD�DQG�VRXWKHUQ�0HGLWHUUDQHDQ�FRDVW�RI�/LE\D�

.H\�ZRUGV��$IULFDQ�KLQG��&HSKDORSKROLV�WDHQLRSV��0HGLWHUUDQHDQ��/HYDQW��ILUVW�UHFRUG
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/D�SUHVHQ]D�GHOOD�FHUQLD�DWODQWLFD�&HSKDORSKROLV� WDHQLRSV�o�VWDWD�FRQIHUPDWD�SHU� OD�SULPD�YROWD�QHO�%DFLQR�/H�
YDQWLQR��)LQRUD�OD�VSHFLH�HUD�FRQRVFLXWD�VROR�SHU�OD�SDUWH�RULHQWDOH�GHOO¢RFHDQR�$WODQWLFR�GDO�0DURFFR�DOO¢$QJROD��H
SHU�OD�FRVWD�PHGLWHUUDQHD�PHULGLRQDOH�GHOOD�/LELD�

3DUROH�FKLDYH��&HUQLD�DWODQWLFD��&HSKDORSKROLV�WDHQLRSV��0HGLWHUUDQHR��%DFLQR�/HYDQWLQR��SULPD�VHJQDOD]LRQH
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,Q� WKH�0HGLWHUUDQHDQ� QHZ� ILVK� UHFRUGV� DUH� FRQWLQX�
DOO\�EHLQJ�GLVFRYHUHG�DQG�KDYH�LQFUHDVHG�LQ�UHFHQW�GHF�
DGHV�� $OWKRXJK� WKH� PDMRULW\� RI� WKH� QHZ� DUULYDOV� KDYH
RULJLQDWHG� IURP� WKH� 5HG� 6HD� ��/HVVHSVLDQ� PLJUDQWV���
WKHUH�DUH�D�QXPEHU�RI�PLJUDQW�VSHFLHV�RI�$WODQWLF�RULJLQ
�*RODQL�HW�DO���������������

8QOLNH� /HVVHSVLDQ� PLJUDQWV� WKDW� XVXDOO\� HVWDEOLVK
VXVWDLQDEOH� SRSXODWLRQV� LQ� WKH� 0HGLWHUUDQHDQ�� ZKHWKHU
JUDGXDOO\� RU� LPPHGLDWHO\� XSRQ� DUULYDO�� PRVW� RI� WKH� UH�
FHQWO\�UHFRUGHG�VSHFLHV�RI�$WODQWLF�RULJLQ�UHPDLQ�UDUH�RU
DUH� FRQVLGHUHG� YDJUDQW� LQ� WKHLU� QHZ� KDELWDW�� +RZHYHU�
WKHUH� DUH� WZR� QRWDEOH� H[FHSWLRQV� WR� WKLV� JHQHUDO� UXOH�
7KH� SXIIHU� ILVK� 6SKRHURLGHV� SDFK\JDVWHU� �0�OOHU� DQG
7URVFKHO��������ZDV�ILUVW�UHFRUGHG�LQ�WKH�0HGLWHUUDQHDQ
QHDU� 0DOORUFD� �2OLYHU�� ������ DQG� ZLWKLQ� D� GHFDGH
UHDFKHG�WKH�FRDVW�RI�,VUDHO��*RODQL���������7KH�RWKHU�H[�
DPSOH� LV� WKH� /HDVW� $PEHUMDFN� 6HULROD� IDVFLDWD� �%ORFK�
������WKDW�ZDV�ILUVW�UHFRUGHG�LQ�WKH�0HGLWHUUDQHDQ�IURP
WKH�%DOHDULF�,VODQGV��0DVVXWt�	�6WHIDQHVFR��������DQG�D
GHFDGH�ODWHU�EHFDPH�D�VXFFHVVIXO�FRPPHUFLDO�VSHFLHV�LQ
WKH�FHQWUDO�0HGLWHUUDQHDQ��$QGDORUR�HW�DO����������D�IHZ
\HDUV�ODWHU��LW�UHDFKHG�WKH�/HYDQW��6RQLQ�HW�DO���������

,Q�WKLV�SDSHU��ZH�UHSRUW�WKH�RFFXUUHQFH�RI�WKH�$IULFDQ
+LQG� �&HSKDORSKROLV� WDHQLRSV�� IURP� WKH� ,VUDHOL�0HGLWHU�
UDQHDQ� FRDVW�� 7KLV� FRQVWLWXWHV� D� VLJQLILFDQW� GLVWULEXWLRQ
H[WHQVLRQ�RI�WKLV�VSHFLHV�LQ�WKH�0HGLWHUUDQHDQ�

0$7(5,$/�$1'�0(7+2'6

2Q���� -XQH������� D�����PP�6WDQGDUG�/HQJWK� ����
PP� 7RWDO� /HQJWK�� VSHFLPHQ� RI�&HSKDORSKROLV� WDHQLRSV
�9DOHQFLHQQHV�� ������ �)LJ�� ��� ZDV� FROOHFWHG� XVLQJ� D
VSHDU�JXQ�LQ�D�URFN\�KDELWDW�DW�GHSWKV�RI����P�LQ�WKH�YL�
FLQLW\�RI�+DLID�%D\� �)LJ������ 7KH� VSHFLPHQ�ZDV� IL[HG� LQ

����IRUPDOGHK\GH��ODWHU�WUDQVIHUUHG�WR�����DOFRKRO�DQG
GHSRVLWHG� LQ� WKH� +HEUHZ� 8QLYHUVLW\� )LVK� &ROOHFWLRQ
�+8-��ZLWK�WKH�FDWDORJXH�QXPEHU��������0HDVXUHPHQWV
DQG�FRXQWV�IROORZHG�+XEEV�	�/DJOHU���������*LOO�UDNHUV
RQ� WKH� ILUVW� OHIW�DUFK�ZHUH�FRXQWHG��7KH� ODVW� GRUVDO� DQG
DQDO� UD\V�� ZKLFK� DUH� GLYLGHG� DOPRVW� WR� WKH� EDVH�� ZHUH
FRQVLGHUHG�WR�EH�RQH�UD\�

5(68/76�$1'�',6&866,21

7KH� ERG\� LV� UREXVW� DQG� VOLJKWO\� FRPSUHVVHG�� WKH
GHSWK� DW� WKH� RULJLQ� RI� GRUVDO� ILQ� ��������� ODUJH� KHDG
���������SUHGRUVDO� ���������SUHDQDO� ��������� OHDVW�FDX�
GDO�SHGXQFOH����������DOO�SURSRUWLRQV�DUH�JLYHQ�DV�D�SHU�
FHQWDJH� RI� 6WDQGDUG� /HQJWK�� $� VPDOO� H\H� ��������
VOLJKWO\� FRQFDYHG� LQWHURUELWDO� ��������� MDZ� �������
UHDFKLQJ�EDFN�WR�WKH�SRVWHULRU�WKLUG�RI�WKH�H\H��WKH�VQRXW
��������� DOO� SURSRUWLRQV� DUH� JLYHQ� DV� D� SHUFHQWDJH� RI
+HDG�/HQJWK��7KH�GRUVDO�ILQ�LV�FRQWLQXRXV��ZLWK���VSLQHV
DQG� ��� VRIW� UD\V�� WKH� DQDO� ILQ�ZLWK� �� VSLQHV� DQG� �� VRIW
UD\V�� WKH� SHFWRUDO� ILQ� LV� URXQG�� ZLWK� ��� UD\V� RQ� ERWK
VLGHV�� WKH� SHOYLF� ILQ� LV� DOVR� URXQG��ZLWK� �� VSLQH� DQG� �
UD\V��DQG�WKH�FDXGDO�ILQ�DOVR�URXQG�

7KH�SRVWHULRU�QRVWULO�LV�FORVH�WR�WKH�H\H�DW�WKH�OHYHO�RI
WKH�XSSHU�WKLUG��DQG�WKH�DQWHULRU�QRVWULO�LV�YHU\�FORVH�DQG
VOLJKWO\�ORZHU��HTXLSSHG�ZLWK�D�VPDOO�IODS�

7KH�PRXWK� LV� ODUJH�� ORZHU� MDZ� SURMHFWHG�� 7KHUH� DUH
WZR� VWURQJ� FDQLQHV� DW� WKH� DQWHULRU� RI� HDFK� MDZ�� $W� WKH
EDVH� EHWZHHQ� WKH� FDQLQHV� RI� WKH� XSSHU� MDZ�� WKHUH� LV� D
SDWFK�RI�VKDUS�WHHWK�RI�GLIIHUHQW�VL]HV��WKH�LQQHU�WHHWK�DUH
WKH�ODUJHVW��7KHUH�LV�DOVR�D�EDQG�RI�VPDOO�VKDUS�WHHWK�RQ
WKH�XSSHU� MDZ�EHFRPLQJ�QDUURZ�SRVWHULRUO\�� D�SDWFK�RI
IDQJ�OLNH� WHHWK� DW� WKH� ORZHU� MDZ� EHFRPLQJ� VPDOOHU� WR�
ZDUGV� LWV� SRVWHULRU� HQG�� D� VPDOO� RYHUWXUQHG� VKDOORZ� 9�
VKDSHG� YRPHU� SDWFK� ZLWK� VPDOO� VKDUS� WHHWK�� D� SDLU� RI
SDODWLQH� WHHWK� SDWFKHV� LPPHGLDWHO\� SRVWHULRU� WR� WKH� YR�

)LJ�����&HSKDORSKROLV�WDHQLRSV������PP�6WDQGDUG�/HQJWK��+DLID�%D\��,VUDHO��+8-�������
6O�����&HSKDORSKROLV�WDHQLRSV������PP�VWDQGDUGQH�GROËLQH��]DOLY�+DLID��,]UDHO��+8-�������
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PHU�SDWFK��HTXLSSHG�ZLWK�VPDOO�VKDUS�WHHWK��7KHUH�DUH��
NQRE�OLNH� XQGHYHORSHG� DQG� �� GHYHORSHG� JLOO� UDNHUV� RQ
WKH� XSSHU� DUFK� DQG� �� NQRE�OLNH� XQGHYHORSHG� DQG� ��
UDNHUV�RQ�WKH�ORZHU�DUFK��7KUHH�IODW�VSLQHV�RQ�WKH�SRVWH�
ULRU�PDUJLQ�RI� WKH�RSHUFXOXP��WKH�GLVWDQFH�EHWZHHQ� WKH
FHQWUDO� VSLQH� WR� WKH�XSSHU� VSLQH� LV� DOPRVW� WZLFH� WKDW� WR
WKH�ORZHU�VSLQH��7KH�SUHRSHUFXOXP�LV�GHOLFDWHO\�VHUUDWHG
DW�LWV�ORZHU�PDUJLQ�

&RORU�RI�WKH�IUHVK�VSHFLPHQ��7KH�ERG\�LV�UHG�RUDQJH�
FRYHUHG�ZLWK�QXPHURXV�OLJKW�EOXH�VSRWV�VXUURXQGHG�ZLWK
EODFN� PDUJLQV�� 7KH� SRVWHULRU� SDUW� RI� DOO� ILQV� LV� VOLJKWO\
GDUNHU�� WKH� SRVWHULRU� PDUJLQ� RI� FDXGDO� ILQ� KDV� D� IDGHG
OLJKW� EOXH�PDUJLQ�� 7KHUH� LV� DQ� DOPRVW� KRUL]RQWDO� EOXLVK
OLQH�VXUURXQGHG�ZLWK�D�EODFN�OLQH�XQGHU�WKH�H\H��$�EOXH
ULQJ�ZLWK�D�GRW�LQ�WKH�FHQWHU��ERWK�VXUURXQGHG�ZLWK�EODFN
DW�WKH�YHQWUDO�HGJH�RI�WKH�RSHUFXOXP�VOLJKWO\�EHKLQG�WKH
SRVWHULRU� HQG� RI� WKH� SUHPD[LOOD�� 7KH� H\H� LV� UHG� ZLWK� D
EODFN�SXSLO�

&RORU�RI� WKH�SUHVHUYHG�VSHFLPHQ�DIWHU�RQH�ZHHN� LQ
IRUPDOGHK\GH�� 7KH� ERG\� LV� \HOORZLVK� WR� EHLJH� ZLWK
EODFN�GRWV�

)LJ�� ���0DS� RI� $IULFD� DQG� WKH�0HGLWHUUDQHDQ� VKRZLQJ
WKH�RULJLQDO�GLVWULEXWLRQ�RI�&HSKDORSKROLV�WDHQLRSV��w��
UHJLRQ� RI� SUHYLRXV� UHFRUGV� LQ� WKH� 0HGLWHUUDQHDQ� �x�
DQG�WKH�SUHVHQW�VWXG\��∗��
6O�� ��� =DPOMHYLG� $IULNH� LQ� 6UHGR]HPOMD�� QD� NDWHUHP� MH
R]QDàHQD� SUYRWQD� UD]ÉLUMHQRVW� &HSKDORSKROLV� WDHQLRSV
�w��� SRGURàMH� GRVHGDQMHJD� SRMDYOMDQMD� Y� 6UHGR]HPOMX
�x��LQ�SULàXMRàH�UD]LVNDYH��∗��

$OO� FRXQWV� DQG� PHDVXUHPHQWV� DJUHH� ZLWK� WKH� GH�
VFULSWLRQ�RI�&��WDHQLRSV�JLYHQ�E\�6PLWK���������6HUUHW�	
2SLF� �������� +HHPVWUD� 	� 5DQGDO� ������� DQG� %HQ� $E�
GDOODK�HW�DO���������

2ULJLQDOO\��&��WDHQLRSV�ZDV�NQRZQ�IURP�ZHVWHUQ�$I�
ULFD�� IURP�0RURFFR� WR� $QJROD�� ,W� ZDV� ILUVW� UHFRUGHG� LQ
WKH�0HGLWHUUDQHDQ�RII� WKH�FRDVW�RI�/LE\D�E\�%HQ�$EGDO�
ODK�HW�DO���������UHSRUWLQJ�WZR�VSHFLPHQV�FROOHFWHG�IURP
WKH�*XOI�RI�6\UWH��RQH�RII�7ULSROL� �6HSWHPEHU�������DQG
WKH� VHFRQG� IURP�0LVVXUDWD�� FD�� ���� NP� HDVW� RI� 7ULSROL
�-XQH��������,Q�WKH�VXEVHTXHQW�\HDUV�DQRWKHU�IRXU�VSHFL�
PHQV�ZHUH� FROOHFWHG� LQ� WKH� FRDVWDO�ZDWHUV� RI� /LE\D� �$�
%HQ�$EGDOODK��SHUV��FRPP���

7KLV�UHSRUW�FRQVWLWXWHV�WKH�ILUVW�UHFRUG�RI� WKLV�VSHFLHV
IURP�WKH�/HYDQW�H[WHQGLQJ�LWV�NQRZQ�GLVWULEXWLRQ�VLJQLIL�
FDQWO\�HDVWZDUG�E\�FD������NP��7KH� UHFRUGV�RI� VHYHUDO
VSHFLPHQV� LQ� WKH�0HGLWHUUDQHDQ� RYHU� D� SHULRG� RI� QLQH
\HDUV�VXJJHVW� WKDW�&��WDHQLRSV�KDV�HVWDEOLVKHG�D�VXVWDLQ�
DEOH�SRSXODWLRQ�LQ�LWV�QHZ�UHJLRQ�

&��WDHQLRSV�FDQ�EH�GLVWLQJXLVKHG�IURP�LWV�FR�IDPLOLDO
VSHFLHV� LQ� WKH�0HGLWHUUDQHDQ� E\� LWV� XQLTXH� FRORUDWLRQ�
7KH�FRORU�SDWWHUQ�RI�&��WDHQLRSV� LV�VLPLODU� WR� WKDW�RI� WKH
,QGR�3DFLILF� &HSKDORSKROLV� PLQLDWD� �)RUVVN½O�� �����
ZKLFK� LV� IRXQG� DOVR� LQ� WKH� 5HG� 6HD�� +RZHYHU��&�� WDH�
QLRSV�KDV�D�FOHDU�KRUL]RQWDO�OLQH�XQGHU�LWV�H\H��DV�ZHOO�DV
D�EOXH� ULQJ�RQ� WKH� ORZHU�SDUW�RI� WKH� RSHUFXOXP�� GLVWLQ�
JXLVKLQJ�LW�IURP�&��PLQLDWD�

&��WDHQLRSV�LV�D�FDUQLYRURXV�ILVK�LQKDELWLQJ�URFN\�DQG
VDQG\�VXEVWUDWHV��,W�UHDFKHV�D�7RWDO�/HQJWK�RI����FP��,W�LV
FRQVLGHUHG�WR�EH�DQ�HVWHHPHG�FRPPHUFLDO�VSHFLHV�JHQ�
HUDOO\�FDXJKW�ZLWK�ORQJ�OLQH�DQG�WUDZO��VRPH�RI�WKH�:HVW
$IULFDQ�FDWFK�LV�PDUNHWHG�LQ�(XURSH�

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

:H�ZRXOG� OLNH� WR� WKDQN�0U��6��1DLPD� IRU�SURYLGLQJ
WKH�VSHFLPHQ�
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'DQLHO�*2/$1,
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3UYLß� MH�]DEHOHÊHQR�SRMDYOMDQMH�NLUQMH�YUVWH�&HSKDORSKROLV� WDHQLRSV� Y� /HYDQWVNHP�PRUMX��9UVWD� MH� ELOD� GRVHGDM
]QDQD�VDPR�]D�Y]KRGQR�DWODQWVNR�REDOR�RG�0DURND�GR�$QJROH�LQ�MXÊQR�6UHGR]HPOMH�RE�REDOL�/LELMH�

.OMXÞQH�EHVHGH��NLUQMD��&HSKDORSKROLV�WDHQLRSV��6UHGR]HPOMH��/HYDQWVNR�PRUMH��SUYR�SRMDYOMDQMH

5()(5(1&(6

$QGRORUR��)���0��)ODXWDQR��0��6LQRSROL��)��0��3DVVDUHOOL�
&��3LSLWRQH��3��$GGLV��$��&DX�	�/��&DVWULRWD���������7KH
OHVVHU� DPEHUMDFN�6HULROD� IDVFLDWD� �3HUFLIRUPHV��&DUDQJL�
GDH�� LQ� WKH� 0HGLWHUUDQHDQ�� D� UHFHQW� FRORQLVW"� &\ELXP�
������������
%HQ�$EGDOODK��$���-��%HQ�6RXLVVL��+��0mMUL��&��&DSDSm�	
'��*RODQL���������)LUVW�UHFRUG�RI�&HSKDORSKROLV�WDHQLRSV
�9DOHQFLHQQHV�� LQ� WKH� 0HGLWHUUDQHDQ� 6HD�� -�� )LVK� %LRO��
������������
*RODQL��'����������7KH�PDULQH�LFKWK\RIDXQD�RI�WKH�HDVW�
HUQ�/HYDQW���KLVWRU\��LQYHQWRU\�DQG�FKDUDFWHUL]DWLRQ��,VU�
-��=RRO�������������
*RODQL��'��� /��2UVL�5HOLQL�� (��0DVVXWq�	� -�� 3��4XLJQDUG
��������&,(60�DWODV� RI� H[RWLF� VSHFLHV� LQ� WKH�0HGLWHUUD�
QHDQ�� YRO�����)LVKHV��&,(60�3XEOLFDWLRQV��0RQDFR�� ���
S�
*RODQL��'��� /��2UVL�5HOLQL�� (��0DVVXWq�	� -�� 3��4XLJQDUG
��������'\QDPLFV�RI�ILVK�LQYDVLRQ�LQ�WKH�0HGLWHUUDQHDQ�
XSGDWH� RI� WKH� &,(60� ILVK� DWODV�� 5DSS�� &RPP�� LQW�� 0HU
0HGLW�������S������

+HHPVWUD�� 3�� &�� 	� -�� (�� 5DQGDOO� �������� )$2� VSHFLHV
FDWDORJXH��9RO������*URXSHUV�RI�WKH�ZRUOG��)DPLO\�6HUUD�
QLGDH��6XEIDPLO\�(SLQHSKHOLGDH���)$2�)LVKHULHV�6\QRSVLV
QR�������YRO�����
+XEEV��&��/��	�.��)��/DJOHU� �������� )LVKHV�RI� WKH�*UHDW
/DNHV�UHJLRQ��%XOO��&UDQEURRN�,QVW��6FL�����������S�
0DVVXWq�� (��	�&�� 6WHIDQHVFX� �������� )LUVW� UHFRUG� RI� 6H�
ULROD� IDVFLDWD� �%ORFK�� ������ �2VWHLFKWK\HV�� &DUDQJLGDH�
LQ�WKH�0HGLWHUUDQHDQ��-��)LVK�%LRO���������������
2OLYHU��3�� �������� 6REUH� OD� DSDULFLxQ� GH� DOJXQRV� SHFHV
UDURV� HQ� ODV� ,VODV� %DOHDUHV�� %RO�� ,QVW�� (VS�� 2FHDQRJU��
9,�������������
6mUHW��%��	�3��2SLF� ��������3RLVVRQV�GH�PHU�GH� O
RXHVW
DIULFDLQ�WURSLFD��256720��3DULV������S�
6PLWK��&��/����������6HUUDQLGDH��,Q��)LVFKHU��:���%��%LDQ�
FKL� 	� :�� %�� 6FRWW� �HGV���� )$2� 6SHFLHV� ,GHQWLILFDWLRQ
6KHHWV� IRU� )LVKHU\� 3XUSRVHV�� (DVWHUQ� &HQWUDO� $WODQWLF�
ILVKLQJ�DUHD���������LQ�SDUW���'HSDUWPHQW�RI�)LVKHULHV�DQG
2FHDQV�&DQDGD�DQG�)$2��SS����������
6RQLQ��2���3��6DODPHK�	�'��*RODQL� ��������)LUVW� UHFRUG
RI� WKH� /HVVHU� $PEHUMDFN�� �$FWLQRSWHU\JLL�� 3HUFLIRUPHV�
&DUDQJLGDH��� LQ� WKH� /HYDQW�� $FWD� ,FKWK\RO�� 3LVFDW��� ���
������


