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7ZR� VSHFLPHQV� RI� DQ� XQXVXDO� QXGLEUDQFK�ZHUH� IRXQG� GXULQJ� WKH�ZLQWHU� VFXED� GLYH� RII� &DSH�0DGRQD�� 3LUDQ�
QRUWKHUQ�$GULDWLF�6HD��7KH�VSHFLPHQV�ZHUH�LGHQWLILHG�DV�&XPDQRWXV�EHDXPRQWL��(OLRW���������1XGLEUDQFKLD��$HROLGL�
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'XH�LQGLYLGXL�GL�XQ¢LQVROLWD�VSHFLH�GL�QXGLEUDQFR�VRQR�VWDWL� WURYDWL�GXUDQWH�XQ¢LPPHUVLRQH�LQYHUQDOH�DO� ODUJR�GL
3XQWD�0DGRQQD�� 3LUDQR�� $GULDWLFR� VHWWHQWULRQDOH�� *OL� HVHPSODUL� VRQR� ULVXOWDWL� DSSDUWHQHQWL� DOOD� VSHFLH�&XPDQRWXV
EHDXPRQWL� �(OLRW�� ������ �1XGLEUDQFKLD�� $HROLGLRLGHD�� &XPDQRWLGDH��� 6HFRQGR� OH� FRQRVFHQ]H� GHOO¢DXWRUH�� VL� WUDWWD
GHOOD�SULPD�VHJQDOD]LRQH�GL�TXHVWD�UDUD�VSHFLH�QHO�PDUH�0HGLWHUUDQHR�

3DUROH�FKLDYH��&XPDQRWXV�EHDXPRQWL��SULPD�VHJQDOD]LRQH��*ROIR�GL�7ULHVWH��PDUH�0HGLWHUUDQHR
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2QO\� IHZ� UHFRUGV� RI� QXGLEUDQFKV� EHORQJLQJ� WR� WKH
JHQXV�&XPDQRWXV� DUH� NQRZQ� VR� IDU�� 7KUHH� VSHFLHV� DUH
FXUUHQWO\� GHVFULEHG�� &XPDQRWXV� FXHQRWL�� 3UXYRW�)RO�
����� IURP� WKH� $WODQWLF� FRDVW� RI� 6RXWKHUQ� )UDQFH� �$U�
FKDFKRQ� EDVLQ�� DQG� &XPDQRWXV� EHDXPRQWL� IURP� RQO\
IHZ�ORFDOLWLHV�LQ�WKH�1RUWKHUQ�$WODQWLF�DORQJ�WKH�ZHVWHUQ
FRDVWV� RI� %ULWLVK� ,VOHV� DQG� 1RUZD\� �3LFWRQ� 	� 0RUURZ�
�������7KH�WKLUG�VSHFLHV��&XPDQRWXV�IHUQDOGL�7KRPSVRQ
	� %URZQ�� ������ LV� NQRZQ� IURP� WKH� 1RUWKHUQ� 3DFLILF
DORQJ� WKH� FRDVWV� RI� 86� DQG� &DQDGD�� 7KH� WD[RQRPLF
VWDWXV�RI�WKH�ODWWHU�LV�QRW�HQWLUHO\�FOHDU�DQG�PD\�DFWXDOO\
EH� RQO\� D� V\QRQ\P� IRU�&�� EHDXPRQWL��1RQH�RI� WKH� GH�
VFULEHG� VSHFLHV� KDG� EHHQ� SUHYLRXVO\� UHFRUGHG� LQ� WKH
0HGLWHUUDQHDQ�

:KLOH�&��FXHQRWL�LV�D�VPDOO�VSHFLHV�QRW�H[FHHGLQJ�WKH
RYHUDOO�OHQJWK�RI���FP��&��EHDXPRQWL�FDQ�UHDFK�XS�WR��
FP�LQ�OHQJWK��,W�LV�GLIILFXOW�WR�VD\�ZKHWKHU�WKH�WZR�VSHFLHV
DUH�GLVWLQFW��DV�RXU�NQRZOHGJH�RI�HDFK�LV�EDVHG�RQ�RQO\
YHU\� IHZ� VSHFLPHQV�� 7KRPSVRQ� 	� %URZQ� ������� QRWH
WKDW�&��FXHQRWL�DSSHDUV�WR�EH�VPDOOHU��QRW�H[FHHGLQJ���
PP�LQ�OHQJWK��ODFNLQJ�RUDO�DQG�SURSRGLDO�WHQWDFOHV��DQG
KDYLQJ�IHZHU�GHQWLFOHV�RQ�WKH�UDGXODU�WHHWK��7KH�GHWDLOHG
GHVFULSWLRQ�RI��&��EHDXPRQWL�DQG�LWV�VSDZQ�EDVHG�RQ���
VSHFLPHQV�FROOHFWHG�DORQJ�WKH�FRDVW�RI�1RUWKHUQ�,UHODQG
LV�JLYHQ�LQ�WKH�SDSHU�RI�3LFWRQ� ��������$FFRUGLQJ� WR�KLV
GHVFULSWLRQ�� &�� EHDXPRQWL� KDV� VKRUW� EXW� QHYHUWKHOHVV
FOHDUO\� YLVLEOH� RUDO� WHQWDFOHV�� %RWK� VSHFLHV� DSSHDUHG� WR
EH�VSHFLDOLVWV�LQ�WHUPV�RI� WKHLU�GLHW��&��FXHQRWL� IHHGV�RQ
K\GURLGV� 7XEXODULD� VSS�� DQG� (FWRSOHXUD� GXPRUWLHUL
�7DUG\�	�*DQWHV���������&��EHDXPRQWL�RQ�ODUJH�DWKHFDWH
VROLWDU\�K\GURLGV�RI�&RU\PRUSKD�QXWDQV� �3LFWRQ�	�0RU�
URZ�� �������&�� IHUQDOGL� SUREDEO\� IHHGV� RQ� GLIIHUHQW�7X�
EXODULD� VSHFLHV��:H� ODFN� DQ\� GDWD� DERXW� WKH� OLIH� F\FOH
DQG�UHSURGXFWLRQ�RI�WKHVH�VHD�VOXJV�

)LJ����6O�����&XPDQRWXV�EHDXPRQWL� �(OLRW�� ������� �3KR�
WR�)RWR��%��)XUODQ�

0$7(5,$/�$1'�0(7+2'6

7KH�QXGLEUDQFKV�ZHUH�IRXQG�GXULQJ�WKH�URXWLQH�GLYH
LQ� HDUO\� $SULO� ����� ��QG� $SULO��� $OWKRXJK� WKLV� LV� HDUO\
VSULQJWLPH�� WKH� GLYLQJ� FRQGLWLRQV� ZHUH� ZLQWU\�� 6FXED
WDQNV� ILOOHG�ZLWK�DLU�DQG�ZLQWHU�GU\VXLWV�ZHUH�XVHG��7KH
QXGLEUDQFK� VSHFLPHQV� ZHUH� SKRWRJUDSKHG� ZLWK� 1LNRQ
)���HTXLSSHG�ZLWK���������$)�0LFUR�1LNNRU�OHQV��1LNRQ
&RUS�� ,1&��� -DSDQ�� DFFRPPRGDWHG� LQ� D� 6HDFDP� XQGHU�
ZDWHU�KRXVLQJ��6HDFDP��$XVWULD���$�����:�V�XQGHUZDWHU
VWUREH� �6HDIODVK� ����77/�� 6HDFDP�$XVWULD��ZDV� XVHG� WR
LOOXPLQDWH�WKH�VXEMHFWV��7KH�ZDWHU�WHPSHUDWXUH�ZDV���R&
�UHFRUGHG� ZLWK� GLYLQJ� WKHUPRPHWHU��� ZKLOH� WKH� GHSWK
ZKHUH�WKH�QXGLEUDQFKV�ZHUH�IRXQG�ZDV����P��UHFRUGHG
ZLWK� $ODGLQ� GLYLQJ� FRPSXWHU�� 8ZDWHFK�� 6ZLW]HUODQG��
6SHFLPHQV�ZHUH�QRW�FROOHFWHG�RU�SUHVHUYHG��WKH�LGHQWLIL�
FDWLRQ�ZDV�GRQH�VROHO\�RQ�YLVXDO�EDVLV�IURP�WKH�REWDLQHG
SLFWXUHV�

5(68/76

7ZR� VSHFLPHQV� LGHQWLILHG� DV�&XPDQRWXV� EHDXPRQWL
ZHUH� IRXQG� RQ� WKH�PXGG\� ERWWRP� DW� D� GHSWK� RI� ���P
�)LJV���������7KH\�ZHUH�RI�DERXW�HTXDO�VL]H��PHDVXULQJ��
FP�LQ�OHQJWK��$W� ILUVW�JODQFH�WKH\�VHHPHG�OLNH�VPDOO�VHD
DQHPRQHV� HPEHGGHG� LQ� WKH� VDQG�� 7KH\� ZHUH� VORZO\
FUDZOLQJ�RQ� WKH�ERWWRP�VXUIDFH�� ,Q�RUGHU� WR� JHW� D�PRUH
FRQWUDVW� SLFWXUH� RI� WKH� VOXJV�� ZKLFK� DFWXDOO\� FUDZOHG
VORZO\� DORQJ� WKH� ERWWRP�� RQH� RI� WKHP� ZDV� SLFNHG� XS
DQG�WDNHQ�WR�D�URFN�QHDUE\��,Q�FRQWUDVW�WR�WKH�HDUOLHU�UH�
SRUWV� RQ� WKLV� VSHFLHV� DV�ZHOO� DV� RQ� &XPDQRWXV� FXHQRWL
�7DUG\�	�*DQWHV��������3LFWRQ��������3LFWRQ�	�0RUURZ�
������� WKH�QXGLEUDQFK�ZDV�QRW� VZLPPLQJ�ZKHQ� LW�ZDV
SLFNHG�XS�DQG� UHOHDVHG��EXW� UDWKHU� VDQN� VORZO\�EDFN� WR
WKH� VHD�EHG��$FFRUGLQJ� WR� WKH�YLVXDO�DSSHDUDQFH�RI� WKH
VSHFLPHQV�IURP�3LUDQ�DQG�DQRWKHU�H[LVWLQJ�SLFWXUH� IURP
WKH�%ULWLVK� ,VOHV� �3LFWRQ�	�0RUURZ�� �������ZH� FDQ� JLYH
WKH� IROORZLQJ� GHVFULSWLRQ� RI� WKH� DQLPDO�� WKH� ERG\� LV
EURDG� DQG� WUDQVOXFHQW� ZLWK� ZKLWH� DQG� JROG� VSHFNOLQJ
FRYHULQJ�WKH�KHDG��EDFN�DQG�FHUDWD��$FFRUGLQJ�WR�3LFWRQ
	�0RUURZ��������� WKH�ORQJ��VOHQGHU�FHUDWD�DUH�DUUDQJHG
LQ��� WR���� WUDQVYHUVH� ULGJHV�ZLWK� �� WR� �� FHUDWD� LQ� HDFK
ULGJH��7KH�FHUDWD�DUH�EURDGHU�DW� WKH�EDVH�DQG�JUDGXDOO\
WDSHULQJ� WRZDUGV� WKHLU� HQGV�� 7KH� WKUHH� DQWHULRU� FHUDWDO
ULGJHV�DUH�VLWXDWHG�LQ�IURQW�RI�WKH�YHU\�ORQJ��VPRRWK�UKL�
QRSKRUHV�� ZKLFK� DUH� FOHDUO\� YLVLEOH� RQ� WKH� VSHFLPHQV¤
SLFWXUHV� IURP� 3LUDQ�� 7KH� GLJHVWLYH� JODQG� LQ� WKH� FHUDWD
UDQJHV� IURP�EURZQ� WR� UHGGLVK� SLQN�� 7KH� FHUDWDO�ZDOO� LV
WUDQVOXFHQW� FOHDU� ZLWK� JROG� DQG� ZKLWH� VSHFNOLQJ� DQG
ZKLWH�WLSV��7KH�KHDG�LV�EURDG�ZLWK�GLVWLQFWLYH�WHQWDFXODU
DQWHULRU� IRRW� FRUQHUV�� 7KH� RUDO� WHQWDFOHV� DUH� VKRUW�� EXW
GLVWLQFW��7KH� ODVW� WZR� IHDWXUHV�DUH�QRW�FOHDUO\� YLVLEOH�RQ
WKH�VSHFLPHQV�IURP�3LUDQ��DV�WKH�ORQJ�DQWHULRU�FHUDWD�RE�
VFXUH� WKH�YLHZ�RI� WKH� KHDG�� H[FHSW� RQ� WKH� SLFWXUH� RI� D
IORDWLQJ�VSHFLPHQ�ZKHUH�D�VKRUW�IRRW�FRUQHU�RU�VKRUW�RUDO
WHQWDFOH�LV�YLVLEOH�RQ�WKH�ORZ�OHIW�VLGH�RI�WKH�DQLPDO�
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7KH� RFFXUUHQFH� RI� &XPDQRWXV� EHDXPRQWL� �(OLRW�
������ LQ� WKH�1RUWKHUQ�$GULDWLF� FDPH� DV� D� ELJ� VXUSULVH�
FRQVLGHULQJ� WKDW�PHPEHUV�RI� WKH�JHQXV�&XPDQRWXV�KDG
EHHQ�WLOO�WKHQ�NQRZQ�RQO\�IURP�WKH�FROG�SDUWV�RI�WKH�$W�
ODQWLF� DQG� 3DFLILF�2FHDQV�� (YHQ� WKHUH� WKH\� DUH� FRQVLG�
HUHG�WR�EH�TXLWH�UDUH�DQG�FDQ�EH�RQO\� IRXQG�GXULQJ� WKH
VKRUW�ZLQWHU�SHULRG��7KH�H[FHSWLRQ�ZDV�WKH�SRSXODWLRQ�RI
&��EHDXPRQWL�IURP�WKH�FRDVW�RI�1RUWKHUQ�,UHODQG��7KHVH
VSHFLPHQV�ZHUH�FROOHFWHG� LQ� -XQH������ �3LFWRQ�� ������
2WKHUZLVH��&��EHDXPRQWL� LV� FXUUHQWO\� NQRZQ�RQO\� IURP
WKUHH� ORFDOLWLHV�DORQJ� WKH�ZHVW� FRDVW�RI� %ULWDLQ� DQG�RQH
ORFDOLW\�IURP�1RUZD\��ZKHUH�LW� LV�FRQVLGHUHG�WR�EH�YHU\
UDUH��2XU�SDSHU�UHSRUWV�RQ�WKH�ILUVW�UHFRUG�RI�WKLV�VSHFLHV
LQ�WKH�0HGLWHUUDQHDQ�6HD��VXJJHVWLQJ�WKDW�WKH�VSHFLHV�KDV
D�PXFK�ZLGHU� JHRJUDSKLF�GLVWULEXWLRQ� WKDQ�EHOLHYHG� VR
IDU��7KH�UDUH� ILQGV� LQ� WKH�1RUWKHUQ�$WODQWLF�PD\�VXJJHVW
HLWKHU� WKDW� WKH� JHRJUDSKLF� UDQJH�FDQWHUHG�PXFK� IXUWKHU
VRXWK�RU�D�YHU\�VSRUDGLF�DSSHDUDQFH�RI�WKLV�VSHFLHV��7KH
UHODWHG��DOWKRXJK� VPDOOHU� VSHFLHV�&XPDQRWXV� FXHQRWL� LV
IRXQG� RQO\� LQ� WKH� $UFDFKRQ� EDVLQ� �6RXWKHUQ� $WODQWLF
FRDVW� RI� )UDQFH��� EXW� HYHQ� WKHUH� LW� LV� FRQVLGHUHG� TXLWH
UDUH� DQG� LWV� EULHI� DSSHDUDQFH� LV� OLPLWHG� WR� DERXW� RQH
ZLQWHU� PRQWK�� XVXDOO\� )HEUXDU\� �3RGGXEHWVNDLD�� SHUV�
FRPP���� 7KH� VDPH� VHHPV� WR� KROG� WUXH� IRU� WKH� 3DFLILF
VSHFLHV�&XPDQRWXV�IHUQDOGL��ZKLFK�DOVR�DSSHDUV�RQO\�LQ
WKH�ZLQWHU��0LOOHQ��SHUV��FRPP���

,Q�ZLQWHU�� WKH�*XOI�RI�7ULHVWH�� WKLV�QRUWKHUQPRVW�SDUW
RI� WKH� $GULDWLF� 6HD�� LV� FRQVLGHUHG� WKH� FROGHVW� SDUW� RI
0HGLWHUUDQHDQ�� ,Q� )HEUXDU\� RU� HDUO\� 0DUFK�� WKH� WHP�
SHUDWXUH� RI� WKH� VHD� ZDWHU� UHDFKHV� LWV� DQQXDO� ORZV� RI
DERXW���R&��,Q�H[FHSWLRQDOO\�FROG�ZLQWHUV��ZKLFK�ZDV�WKH
FDVH� RI� WKH�ZLQWHU� ����������� DV�ZHOO� DV� IUHTXHQW� DQG
VWURQJ�ERUD�ZLQGV�EORZLQJ�LQ�WKLV�UHJLRQ��WKH�ZDWHU�WHP�
SHUDWXUH�PD\�EH�HYHQ�D�IHZ�GHJUHHV�ORZHU�DQG�GRHV�QRW
ZDUP� XS� VXEVWDQWLDOO\� WLOO� PLG� $SULO�� 7KHVH� DUH� FRQGL�
WLRQV�WKDW�PHHW�WKH�QHHGV�RI�ERUHDO�VSHFLHV�WR�VXUYLYH�IRU
D�EULHI�SHULRG�RI� WKH�\HDU��+RZHYHU�� WKH�*XOI�RI�7ULHVWH
EHFRPHV�RQH�RI�WKH�ZDUPHVW�SDUWV�RI�WKH�0HGLWHUUDQHDQ
GXULQJ�WKH�VXPPHU��ZKHQ�DQQXDO�WHPSHUDWXUH�SHDNV�FDQ
HDVLO\� H[FHHG� ��� R&�� 6LQFH� WKH� *XOI� RI� 7ULHVWH� LV� YHU\
VKDOORZ� �WKH�PD[LPXP� GHSWK� LV� RQO\� DERXW� ���PHWUHV�
GLVUHJDUGLQJ�D�FRXSOH�RI�GHHSHU�DUHDV���WKH�WHPSHUDWXUHV
DW� WKH�ERWWRP�GLIIHUV� IURP�VXUIDFH� WHPSHUDWXUHV�E\�RQO\
IHZ�GHJUHHV�FHQWLJUDGH��6XFK�FRQGLWLRQV�GR�QRW�JXDUDQ�
WHH� WKH� VXUYLYDO� RI� ERUHDO� VSHFLHV� DQG� FDQQRW� EH� FRP�
SDUHG� ZLWK� WKH� WHPSHUDWXUH� RI� GHHS� RFHDQLF� ZDWHUV� RI
WKH�1RUWKHUQ�$WODQWLF�RU�3DFLILF��ZKHUH�VHDVRQDO�IOXFWXD�
WLRQV�RI�ZDWHU�WHPSHUDWXUH�DUH�PXFK�VPDOOHU��7KHUHIRUH�
WKH�VXUYLYDO�RI�D�ERUHDO�VSHFLHV�VXFK�DV�&��EHDXPRQWL�LQ
WHPSHUDWXUH�H[WUHPHV�SUHVHQW�GXULQJ�WKH�\HDU�LQ�WKH�*XOI
RI� 7ULHVWH� LV� SX]]OLQJ�� 3LFWRQ� ������� VXJJHVWV� WKDW� &�

)LJ����6O�����&XPDQRWXV�EHDXPRQWL� �(OLRW�� ������� �3KR�
WR�)RWR��%��)XUODQ�

EHDXPRQWL�LV�DEOH�WR�EXUU\�LQWR�WKH�VRIW�ERWWRP��DQG�WKLV
PLJKW�EH�WKH�ZD\�WR�VXUYLYH�WKH�ZDUPHU�SDUW�RI�WKH�\HDU�

$QRWKHU� UHDVRQ� IRU� WKH� VXGGHQ� DSSHDUDQFH� RI� &�
EHDXPRQWL� LQ� WKH� 1RUWKHUQ� $GULDWLF� PD\� EH� WKH� DYDLO�
DELOLW\�RI�LWV�SUHIHUUHG�GLHW��ZKLFK�LV�VXSSRVHG�WR�EH�ODUJH
DWKHFDWH�VROLWDU\�K\GURLGV�RI�&RU\PRUSKD�QXWDQV��3LFWRQ
	�0RUURZ���������7KHVH�DQLPDOV�ZHUH�SUHVHQW� LQ� ODUJH
QXPEHUV�GXULQJ� WKH�SDVW�ZLQWHU�DQG�HDUO\�VSULQJ��+RZ�
HYHU�� WKH�DSSHDUDQFH�RI�&��QXWDQV� LV� VSRUDGLF� �SHUVRQDO
REVHUYDWLRQV���7KHUH�DUH�\HDUV��ZKHQ�QRW�D�VLQJOH�DQLPDO
FRXOG�EH�IRXQG��7KH�DEXQGDQFH�RI�SUHIHUUHG�IRRG�IRU�&�
EHDXPRQWL�PLJKW� WKHUHIRUH� EH� WKH� UHDVRQ� IRU� WKH� H[LV�
WHQFH�RI�WKLV�VSHFLHV�LQ�RXU�ZDWHUV��3LFWRQ��������VSHFX�
ODWHV� WKDW�&�� EHDXPRQWL� LV� DEOH� WR� VZLP� RU� GULIW� LQ� WKH
RFHDQ�FXUUHQWV�DQG� IROORZ�LWV�SUH\��� WKH�PHGXVDH�RI�&�
QXWDQV���WR�QHZ�ORFDWLRQV��:H�ZHUH�QRW�DEOH�WR�FRQILUP
WKH� WZR� VSHFLPHQV¤� VZLPPLQJ�DELOLWLHV�GXULQJ� WKHLU�RE�
VHUYDWLRQV�LQ�WKH�1RUWKHUQ�$GULDWLF�

)LQDOO\��ZH� VKRXOG� DOVR� FRQVLGHU� WKDW�&�� EHDXPRQWL
PLJKW�QRW�EH� VR� UDUH� LQ�RXU�ZDWHUV��EXW� WKDW� WKH� ODFN�RI
PRUH� UHFRUGV� LV� VLPSO\� GXH� WR� WKH� IDFW� WKDW� QRW� PDQ\
SHRSOH�DUH�GLYLQJ�LQ�KDUVK�ZLQWHU�FRQGLWLRQV��ZKLFK�DUH
REYLRXVO\�IDYRXUDEOH�IRU�&��EHDXPRQWL��,W�LV�DOVR�SRVVLEOH
WKDW� GXH� WR� LWV� FRORUDWLRQ� DQG� RYHUDOO� DSSHDUDQFH� WKH
VOXJ� FRXOG� EH� HDVLO\� RYHUORRNHG� RU� VLPSO\�PLVPDWFKHG
IRU�D�VPDOO�VHD�DQHPRQH�

$&.12:/('*(0(17

&UHGLWV� WR� WKLV� FRQWULEXWLRQ� JR� WR� %RUXW� )XUODQ�� WKH
XQGHUZDWHU�SKRWRJUDSKHU�ZKR�IRXQG�WKH�VOXJV�DQG�SUR�
YLGHG� XV�ZLWK� H[FHOOHQW� SLFWXUHV� DQG� LPSRUWDQW� GHWDLOV�
7KDQNV� DOVR� WR� %LOO� 5XGPDQ� IURP� WKH� $XVWUDOLDQ� 0X�
VHXP��6\GQH\��IRU�LGHQWLI\LQJ�WKH�VOXJ�
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7RP�785.
8QLYHU]D�Y�/MXEOMDQL��%LRWHKQLÊND�IDNXOWHWD��2GGHOHN�]D�ELRORJLMR��6,������/MXEOMDQD��9HáQD�SRW����

(�PDLO��WRP�WXUN#EI�XQL�OM�VL

329=(7(.

$YWRU� SRURßD� R� RGNULWMX� GYHK� SULPHUNRY� QHQDYDGQHJD� JRORÈNUJDUMD�PHG� SRWRSRP� RE� 5WX�0DGRQD� SUL� 3LUDQX�
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