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*UHHWLQJV� 

+DSS\�1HZ�<HDU��0RVW�RI�\RX�DUH�GRQH�ZLWK�\RXU�KXQWLQJ�VHDVRQ�DQG��LI�
\RX�DUH�DQ\WKLQJ�OLNH�PH��DUH�DOUHDG\�SODQQLQJ�\RXU�QH[W�RQH��7KHUH�DUH�VRPH�
ODUJH� FKDQJHV�ZLWK� WKLV� \HDU¶V� ILUVW� LVVXH�� ERWK� OLWHUDOO\� DQG� ILJXUDWLYHO\��7KH�
ILUVW� WKLQJ� \RX� VKRXOG� KDYH� QRWLFHG� LV� WKH� ODUJHU� IRUPDW� DQG� WKH� FRORU� FRYHU�
SDJH�� $OVR�� 5HP� 'H-RQJ� KDV� ILQDOO\� WDNHQ� RII� WKH� WUDLQLQJ� ZKHHOV� DQG� KDV�
KDQGHG�RYHU� WKH�HGLWRULDO�GXWLHV� WR�PH��5LFN�6RMGD�� DQG�%URRN�0HUURZ��<RX�
UHDG�WKDW�FRUUHFWO\��,W�LV�WDNLQJ�WKUHH�LQGLYLGXDOV�WR�GR�ZKDW�5HP�ZDV�GRLQJ�IRU�
\HDUV� E\� KLPVHOI� DV� HGLWRU� RI� WKH�*'6�� LQ� DGGLWLRQ� WR�PDLQWDLQLQJ� WKH� FOXE¶V�
)DFHERRN�SDJH��:HEVLWH��DQG�<RX7XEH�FKDQQHO��-RKQ�3LWOR�FRQWLQXHV�WR�GR�WKH�
LPSRUWDQW� ZRUN� RI� JDWKHULQJ� WHVW� UHVXOWV� DQG� FRPSLOLQJ� WKHP� LQWR� WKH� WDEOHV�
DORQJ�ZLWK�SUHSDULQJ�WKH�SHGLJUHHV�\RX�DUH�VR�DFFXVWRPHG�WR�VHHLQJ� 

7KH�RWKHU�PDMRU�FKDQJH�WKDW�KDV�RFFXUUHG�LV�WKDW�WKH�FOXE�PDGH�D�GHFLVLRQ�
ODVW�\HDU�WR�WUDQVLWLRQ�IURP�VL[�WR�IRXU�DQQXDO�LVVXHV��7KHVH�IRXU�LVVXHV�ZLOO�EH�
SXEOLVKHG�LQ�)HEUXDU\��0D\��$XJXVW��DQG�1RYHPEHU��7HVW�UHVXOWV�ZLOO�FRQWLQXH�
WR� EH� SXEOLVKHG� LQ� WKH� $XJXVW� DQG� )HEUXDU\� LVVXHV�� DV� KDV� EHHQ� GRQH� LQ� WKH�
SDVW� 

,Q� WKLV� LVVXH�� \RX� ZLOO� ILQG� DQ� XSGDWH� -RDQ� %DLOH\� NLQGO\� SUHSDUHG� DQG�
DVNHG� XV� WR� VKDUH� ZLWK� \RX� LQ� DGGLWLRQ� WR� DQ� DUWLFOH� IURP� RQH� RI� RXU� QHZHU�
PHPEHUV�� 1LFKRODV� /RQJ�� ZKR� YROXQWHHUHG� WR� ZULWH� DERXW� KLV� ILUVW-\HDU�
H[SHULHQFH�ZLWK�-DJJHU��,�DP�VXUH�VRPH�RI�\RX�ZLOO�OLNHO\�UHODWH�WR�KLV�VWRU\� 

(YHQ�ZLWK� WKH�SDQGHPLF� LPSDFWLQJ� DOPRVW� HYHU\� DVSHFW� RI� RXU� OLYHV� WKLV�
SDVW�\HDU��VRPH�RI�RXU�FOXE�FKDSWHUV�ZHUH�DEOH�WR�KROG�VXPPHU�RU�IDOO�WHVWV�DQG�
WKRVH�FKDSWHU�UHSRUWV�DQG�WHVW�UHVXOWV�DUH�LQFOXGHG�LQ�WKLV�LVVXH� 

$OVR�� VLPLODU� WR�5HP¶V�RXWJRLQJ� DUWLFOH� LQ� WKH� ODVW�*'6� LVVXH�� ,�ZURWH� D�
VKRUW�SLHFH�LQWURGXFLQJ�P\VHOI��:H�DOO�KDYH�RXU�SHUVRQDO�EDFNVWRULHV�ZLWK�WKH�
YDULRXV�³IRUNV� LQ� WKH�URDG´� WKDW�KDYH� OHG�XV� WR� WKH�SODFH�ZH�DUH� WRGD\�� ,� ILQG�
P\VHOI�ZLWK�D�GRJ�FRPSDQLRQ��KH�LV�VOHHSLQJ�E\�P\�VLGH�DV�,�W\SH�WKLV��WKDW�,�
KDYH�GD\GUHDPHG�DERXW�IRU�D�ORQJ�WLPH��DQG�IRU�WKDW��,�RZH�PXFK�WR�RXU�FOXE�
OHDGHUVKLS�DQG�WKH�GHGLFDWHG�PHPEHUV�WKDW�SURGXFH�WKHVH�ZRQGHUIXO�GRJV� 

/DVWO\��,�ZRXOG�OLNH� WR�WKDQN�5HP�IRU�KLV�KRXUV�RI�KHOS�LQ�SUHSDULQJ�WKLV�
*'6� LVVXH�� /LNH� D� PLQGIXO� SDUHQW� WKDW� SXVKHV� WKHLU� \RXQJVWHU� WR� WDNH� WKDW�
PDLGHQ�YR\DJH�ZLWKRXW� WKH� WUDLQLQJ�ZKHHOV��5HP�KDV�KHOSHG�XV� LQ�DOPRVW�DOO�
DVSHFWV� RI� WKLV� LVVXH¶V� SUHSDUDWLRQ�� IURP� VHWWLQJ� XS� WKH� ODUJHU� IRUPDW� DQG�
KHOSLQJ�LQ�WKH�GHVLJQ�RI�WKH�QHZ�FRORU�FRYHU�SDJH��WR�VROLFLWLQJ�LQGLYLGXDOV�IRU�
FRQWHQW��DQG�SUHSDULQJ�WKH�SKRWRV�\RX�VHH�WKURXJKRXW��7KDQN�\RX��5HP�� 

,�KRSH�HYHU\RQH�KDV�D�VDIH�DQG�HQMR\DEOH�VSULQJ� 

Spiro Mavroidis��(GLWRU 
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-RKQ�3LWOR 
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VKRUW�GLVWDQFH�IURP�XV��DQG�0RQLFD�DQG�-LP�LQYLWHG�XV�WR�
YLVLW�DQG�PHHW�WKHLU�GRJV��$IWHU�D�VKRUW�YLVLW��P\�ZLIH��VRQ�
DQG�,�OHIW�LPSUHVVHG��+RZHYHU��ZH�GLG�IHHO�WKDW�WKH\�ZHUH�
³FKHFNLQJ�XV�RXW´�DV�PXFK�DV�ZH�ZHUH�WKHP��,W� WXUQV�RXW�
WKDW�WKDW�LV�SDU�IRU�WKH�FRXUVH�ZLWK�RXU�FOXE��ZKLFK�DOZD\V�
WULHV� WR� ILQG� D� JRRG� PDWFK� IRU� RXU� GRJV�� $IWHU� IXUWKHU�
UHVHDUFK�DQG�D�SKRQH�FKDW�ZLWK�/DXULH�&RQQHOO��ZH�DSSOLHG�
IRU�D�SXSS\��,�PXVW�FRQIHVV�WKDW�DV�D�ELRORJLVW��ZKDW�GUHZ�
PH� LQWR� WKH� FOXE� ZDV� LWV� DSSURDFK� WR� EUHHGLQJ� DQG� KRZ�
JHQHWLFV�LV�XVHG�DV�D�WRRO�WR�LPSURYH�WKH�EUHHG��7KH�RWKHU�
PDMRU� SRLQW� WKDW� VROG� XV� RQ� WKH� FOXE� ZDV� WKDW� GRJV� DUH�
SODFHG�LQ�KRPHV�ZKHUH�WKH\�DUH�SDUW�RI�WKH�IDPLO\� 

2XU�SUHIHUHQFH�ZDV�D�IHPDOH�SXS��EXW�PRUH�PDOHV�WKDQ�
IHPDOHV� ZHUH� DYDLODEOH� WKDW� \HDU�� $IWHU� ��� \HDUV� RI�
ZDLWLQJ��,�ZDVQ¶W�JRLQJ�WR�OHW�JHQGHU�NHHS�PH�IURP�JHWWLQJ�
D�KXQWLQJ�EXGG\��6RRQ�ZH�ZHUH�SXW�LQ�WRXFK�ZLWK�-RDQQH�
DQG�0DUN�&DQILHOG��ZKR�MXVW�KDG�WKHLU�IRXUWK�OLWWHU�IRU�WKH�
FOXE�� :DLWLQJ� IRU� RXU� SXS� WKRVH� ODVW� IHZ� ZHHNV� ZDV�
WRUWXURXV�� WKHUH� DUH� RQO\� VR� PDQ\� WLPHV� \RX� FDQ� ZDWFK�
3XSS\�&XOWXUH� DQG� UHDG� WKH� WUDLQLQJ�ERRNV�� VXFK�DV� -RDQ�
%DLOH\¶V�+RZ� WR� +HOS� *XQ� 'RJV� 7UDLQ� 7KHPVHOYHV� DQG�
5REHUW� 0LOQHU¶V� $EVROXWHO\� 3RVLWLYHO\� *XQGRJ� 7UDLQLQJ��
%HLQJ�WKH�³'´�OLWWHU��RQH�RI�WKRVH�SXSV�ZDV�'DUZLQ��,�DP�
QRW� VXUH� LI� ,� FKRVH� 'DUZLQ�� RU�� EHFDXVH� RI� KLV� QDPH�� KH�
FKRVH�PH�� ,� UHJLVWHUHG�KLP� DV�'DUZLQ�:DOODFH� RI�9DOOH\�
+RXVH��$V�\RXU�HGLWRU��,¶P�JRLQJ�WR�WUHDW�\RX�WR�D�ELRORJ\�
OHVVRQ�� 0DQ\� KDYH� KHDUG� RI� &KDUOHV� 'DUZLQ� DQG� KLV�
FRQWULEXWLRQ� WR� RXU� XQGHUVWDQGLQJ� RI� HYROXWLRQ�� EXW� IHZ�
NQRZ� RI� $OIUHG� :DOODFH�� 'XULQJ� WKH� VDPH� WLPH� SHULRG��
:DOODFH�LQGHSHQGHQWO\�FDPH�XS�ZLWK�WKH�VDPH�FRQFHSW�RI�
HYROXWLRQ� E\� QDWXUDO� VHOHFWLRQ�� $GGLQJ� :DOODFH� WR� RXU�
GRJ¶V� UHJLVWHUHG� QDPH�ZDV�P\� QRG� WR� WKDW� OHVVHU-NQRZQ�
VFLHQWLVW� 

:KHQ�\RX�UHDG�WKLV��'DUZLQ�ZLOO�EH�RQH�PRQWK�VK\�RI�
KLV�WKLUG�ELUWKGD\�DQG�ILQLVKHG�ZLWK�KLV�VHFRQG�IXOO�KXQWLQJ�
VHDVRQ��+H�KDV�FKDVHG�SKHDVDQWV�LQ�6RXWK�'DNRWD�ZKHQ�KH�
ZDV� MXVW� VHYHQ�PRQWKV� ROG�� WKDQNV� WR� DQ� LQYLWDWLRQ� IURP�
JHQHURXV� FOXE� PHPEHUV�� VQLIIHG� SKHDVDQWV� DQG� TXDLO� LQ�
.DQVDV�� KXQWHG� JURXVH� DQG� ZRRGFRFN� LQ� 0LFKLJDQ�� DQG�
SRLQWHG� SKHDVDQWV� �PRVWO\� VWDWH-UHOHDVHG� ELUGV�� DQG� WKH�
SHULRGLF�ZRRGFRFN� LQ�2KLR�� ,� FDQ� VDIHO\� VD\�'DUZLQ� KDV�
WDXJKW�PH�PRUH� DERXW� ELUG� GRJV� WKDQ� ,� KDYH� WDXJKW� KLP�
DERXW�ELUG�KXQWLQJ��,�KDYH�EHHQ�DURXQG�GRJV�P\�HQWLUH�OLIH��
DQG�'DUZLQ��ZLWK�HQGOHVV�GULYH�DQG�HQHUJ\��KDV�EHHQ� WKH�
HDVLHVW�GRJ� WR� WUDLQ�� ,I�KH�KDV�DQ\�VKRUWFRPLQJV�� WKH\�DUH�
P\�IDXOW� 

-RLQLQJ�RXU�FOXE�KDV�DOORZHG�PH�WR�PDNH�QHZ�IULHQGV�
DQG�DJDLQ�HQJDJH�LQ�WZR�RI�P\�JUHDWHVW�OLIH�SDVVLRQV��ELUG�
KXQWLQJ�DQG�WKH�RXWGRRUV��%HFRPLQJ�WKH�*'6�HGLWRU�LV�P\�
ZD\�RI�JLYLQJ�EDFN� WR� WKH�JURXS�RI�SHRSOH�ZKR�JDYH�PH�
P\� GUHDP� GRJ�� ,W� GRHVQ¶W�PDWWHU� LI� \RXU� )RXVHN� LV� \RXU�
ILUVW�SXSS\�RU�\RXU�IRXUWK��ILQG�VRPH�ZD\�WR�HQJDJH�ZLWK�
WKH�FOXE��,W�FRXOG�EH�DV�VLPSOH�DV�DWWHQGLQJ�\RXU�FKDSWHU¶V�
VXPPHU�WUDLQLQJ�GD\V�DQG�KHOSLQJ��JRLQJ�WR�D�FOXE�WHVW�DQG�
YROXQWHHULQJ�� RU� VHQGLQJ� FRQWHQW� VXJJHVWLRQV� WR� WKH�*'6�
HGLWRU�� +HUH¶V� RQH� PRUH� UHTXHVW�� :ULWH� DQ� DUWLFOH� DERXW�
\RXU�)RXVHN��,GHDV�LQFOXGH�WKLQJV�\RX�OLNH�DQG�WKLQJV�\RX�
GRQ¶W� OLNH�� WKDW� VSHFLDO�SRLQW�RU� UHWULHYH� IURP� ODVW�VHDVRQ��
GUHDPV� IRU� WKH� QH[W� \HDU�� RU�� ZKDWHYHU� HOVH� WLFNOHV� \RXU�
IDQF\�� 'RQ¶W� ZRUU\� DERXW� ZULWLQJ� VNLOOV�� MXVW� JHW� \RXU�
WKRXJKWV� RQ� SDSHU� RU� VFUHHQ��:H� KDYH� D� JUHDW� JURXS� RI�
HGLWRUV�WR�JHW�\RX�DFURVV�WKH�ILQLVK�OLQH� 

%XW� ZKDWHYHU� \RX� GR�� OHDUQ� IURP� P\� H[SHULHQFH�� ,I�
\RX� DUH� D� QHZO\ZHG�� DQG� \RX� FDQ� RQO\� KDYH� RQH� KRXVH�
GRJ��PDNH�LW�FRXQW��7ZHQW\�\HDUV�LV�D�ORQJ�WLPH�� 

Photo by Spiro Mavroidis 
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7KH�%DFNVWRU\ 

0HHW�WKH�1HZ�(GLWRU 
E\ 

6SLUR�0DYURLGLV 

$ V� PDQ\� RI� \RX� SUREDEO\� KDYH� JXHVVHG�� ZLWK� D�QDPH� OLNH�6SLUR�� ,� DP� D� QDWLYH� RI�*UHHFH�� ERUQ�
RQ� WKH�LVODQG�RI�6DPRV�� WKH�ELUWKSODFH�RI�3\WKDJRUDV��0\�
IDPLO\� LPPLJUDWHG� WR� WKH� VWDWHV� LQ� WKH� HDUO\� µ��V�ZKHQ� ,�
ZDV� MXVW� WXUQLQJ� HLJKW� \HDUV� ROG��0\� IDWKHU� ZDV� DQ� DYLG�
KXQWHU��SULPDULO\�SXUVXLQJ�(XURSHDQ�KDUH�DQG�FKXNDUV�RQ�
WKH� LVODQG�� DOWKRXJK� WKHUH� ZHUH� WKH� SHULRGLF� IOLJKWV� RI�
(XUDVLDQ�ZRRGFRFN�WKDW�ZRXOG�PLJUDWH�VRXWK�IURP�QHDUE\�
7XUNH\��$W�����,�DP�QRW�QHZ�WR�KXQWLQJ��,W�KDV�EHHQ�SDUW�RI�
P\�OLIH�VLQFH�P\�HDUO\� WHHQV��%XW�WKURXJK� WKH�\HDUV��KRZ�
PXFK� KXQWLQJ� ,� GLG� IOXFWXDWHG� ZLWK� OLIH¶V� FLUFXPVWDQFHV��
0\�HDUO\�LQWURGXFWLRQ�ZDV�WKURXJK�RXU�GDG��IROORZLQJ�KLP�
RQ�KLV�RXWLQJV�ZKHQ�ZH�FKDVHG�UDEELWV�DQG�WKH�RFFDVLRQDO�
SKHDVDQW� LQ� QRUWKHUQ� 2KLR�� (YHQ� LQ� 2KLR�� WKH� µ��V�ZHUH�
WKH�³JRRG�ROG�GD\V´�RI�XSODQG�KXQWLQJ�� 

$V�D�IDPLO\��ZH�VDZ�RXU�VKDUH�RI�GRJV�FRPH�DQG�JR�LQ�
RXU�OLYHV��,�GRQ¶W�NQRZ�ZKDW�NLQG�RI�GRJV�P\�IDWKHU�KDG�LQ�
*UHHFH��EXW�IURP�KLV�GHVFULSWLRQ��WKH\�ZHUH�YHUVDWLOH�GRJV�
WKDW�SRLQWHG��SUREDEO\�QRW�SXUHEUHGV���XVHG�IRU�ERWK�KDUHV�
DQG� ELUGV��0\�GDG��ZKR� LV� ���� KDV� QHYHU� EHHQ�ZLWKRXW� D�
GRJ�--XQWLO�UHFHQWO\��+H�VDGO\�KDG�WR�SXW�GRZQ�KLV���-\HDU-
ROG�ODE�RQ�1HZ�<HDU¶V�(YH�� 

,�VWDUWHG�FDUU\LQJ�D���-JDXJH��VLQJOH-EDUUHO�6WHYHQV�LQ�
P\�PLG-WHHQV�EHIRUH� ODWHU�XSJUDGLQJ� WR�D�5HPLQJWRQ�����
SXPS��2Q�ZHHNHQGV��P\� WZR�ROGHU�EURWKHUV�DQG� ,�ZRXOG�
IROORZ�RXU�GDG��DORQJ�ZLWK�KLV�EHDJOH�DQG�(QJOLVK�VHWWHU��
FRPLQJ� KRPH� PRVWO\� ZLWK� UDEELWV�� $V� ,� JUHZ� ROGHU�� ,�
EHFDPH� LQWHUHVWHG� LQ� GHHU� KXQWLQJ�� DQG� WKHQ� ODWHU� LQ�
FROOHJH�� D� IULHQG� LQWURGXFHG� PH� WR� ZDWHUIRZO��*XQ� 'RJ�
PDJD]LQH� KDV� EHHQ� FRPLQJ� WR� P\� PDLOER[� DOPRVW�
XQLQWHUUXSWHG�VLQFH�WKH�HDUO\���V��(YHQ�DIWHU�,�PDUULHG�DQG�
OLIH�FLUFXPVWDQFHV�NHSW�PH�IURP�RZQLQJ�D�KXQWLQJ�GRJ�� ,�
ZRXOG� UHDG� HYHU\� LVVXH� FRYHU-WR-FRYHU�� RIWHQ� GUHDPLQJ�
ZKDW�P\�QH[W�GRJ�ZRXOG�EH��7KLV�FRQWLQXHG�IRU�DOPRVW����
\HDUV�� 8QGHUJUDGXDWH� GD\V�� JUDGXDWH� VFKRRO�� HDUO\� FDUHHU�
DQG�PDUULDJH�WRRN�SUHFHGHQFH��:KHQ�ZH�PDUULHG��P\�ZLIH�
FRQYLQFHG�PH�WKDW�RXU�ILUVW�GRJ�VKRXOG�EH�DGRSWHG�IURP�D�

VKHOWHU��$V�D�QHZO\ZHG�� ,�DJUHHG��7KH�GRJ��D�\HOORZ�ODE�
JROGHQ�UHWULHYHU�PL[��KDG�SUH\�GULYH��LQWHOOLJHQFH�DQG�ZDV�
HDV\�WR�WUDLQ��EXW�ZDV�KRUULEO\�WLPLG�DQG�JXQ�VK\��SUREDEO\�
D�UHVXOW�RI�HDUO\�OLIH�H[SRVXUH�WR�VWUHVVIXO�FRQGLWLRQV��6LQFH�
D� WZR-GRJ� KRXVHKROG� ZDVQ¶W� DQ� RSWLRQ� DW� WKH� WLPH�� ,�
ZDLWHG��$QG�ZDLWHG� 

'XULQJ�WKLV�ORQJ�VWUHWFK�ZLWKRXW�D�GRJ��,�FRQWLQXHG�WR�
KXQW��EXW�ERWK�WKH�QXPEHU�RI�GD\V�LQ�WKH�ILHOG�DQG�VXFFHVV�
ZHUH�OLPLWHG��:KHQ�RXU�IDPLO\�VLWXDWLRQ�DOORZHG��,�VWDUWHG�
WKLQNLQJ�DERXW�JHWWLQJ�D�GRJ��%\�WKLV�WLPH��,�QRW�RQO\�KDG�
*XQ� 'RJ� PDJD]LQH� WR� OHDUQ� DERXW� YDULRXV� KXQWLQJ� GRJ�
EUHHGV��EXW�,�DOVR�KDG�WKH�LQWHUQHW��WKH�ELJJHVW�RI�DOO�³UDEELW�
KROHV�´� ,URQLFDOO\�� LW� ZDVQ¶W� WKURXJK� PDJD]LQHV� RU� WKH�
LQWHUQHW�WKDW�,�OHDUQHG�DERXW�WKH�&HVN\�)RXVHN��2Q�RQH�RI�
P\� RQH-KRXU� FRPPXWHV� WR� ZRUN�� ,� ZDV� OLVWHQLQJ� WR� DQ�
ROGHU�SRGFDVW�HSLVRGH�RI�%LUG�'RJV�)RUHYHU��KRVWHG�E\�'U��
&KULV� +DJHVHWK� DQG� IHDWXULQJ� JXHVWV� GLVFXVVLQJ� GLIIHUHQW�
EUHHGV��7KH�WZR�HSLVRGHV�WKDW�FDXJKW�P\�DWWHQWLRQ�IRFXVHG�
RQ� WKH� ZLUHKDLUHG� SRLQWLQJ� JULIIRQ� �:3*�� DQG� DOVR�
SUHVHQWHG� SHUVSHFWLYHV� RQ� WKH� VFKLVP� WKDW� KDG� RFFXUUHG�
ZLWKLQ� WKH� :3*� JURXS�� $IWHU� OLVWHQLQJ� WR� WKH� VHFRQG�
HSLVRGH��,�WXUQHG�WR�WKH�LQWHUQHW�WR�FRQWDFW�RXU�FOXE� 

,W�WXUQV�RXW�WKDW�RXU�FOXE�SUHVLGHQW��-LP�&URXVH��OLYHV�D�

Photo by Spiro Mavroidis 
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-RDQ�+DG�D�)DOO« 
RU��WKH�)DOOHQ�LV�5LVLQJ�$JDLQ�
 

%\ 

-RDQ�%DLOH\ 
 

+ HUH� LV� VRPH� QHZV� DERXW�PH� IRU�P\� ROG� DQG� QHZ�
IULHQGV�� ,Q�2FWREHU�� ,� IHOO�GRZQ�ZKLOH�JHWWLQJ�RXW�

RI�EHG�LQ�WKH�PLGGOH�RI�WKH�QLJKW��,�NQRZ�,�DP�VXSSRVHG�WR�
NHHS� P\� HPHUJHQF\� SDJHU� DURXQG� P\� QHFN�� EXW� XQIRUWX�
QDWHO\��,�KDG�OHIW�LW�RQ�P\�QLJKWVWDQG�WKDW�HYHQLQJ��,�WULHG�WR�
JHW�WR�WKH�SDJHU�EXW�IDLOHG��,�OD\� WKHUH�D�ORQJ�WLPH��SUREDEO\�
VHYHUDO� KRXUV�� DQG� P\� OHIW� OHJ� EHFDPH� ³IUR]HQ�´� ,Q� WKH�
PRUQLQJ�� P\� QHLJKERU� NQRFNHG� RQ� P\� GRRU� EHFDXVH� VKH�
FRXOG�QRW� VHH�DQ\� OLJKWV�RQ�DW�P\�SODFH��6KH�FDOOHG������ ,�
DZRNH� LQ� WKH� KRVSLWDO� DQG� ZDV� WKHQ� VHQW� WR� D� FDUH� KRPH���
8JK��7KDW�ZDV� WKH�ZRUVW� H[SHULHQFH�� EXW� ,� VXUYLYHG� WKUHH�
ZHHNV�WKHUH� 

/DWHU�� D� JRRG� IULHQG� IRXQG� D� GLIIHUHQW� SODFH� IRU� PH��
ZKHUH�,�UHPDLQ��,�DP�LQ�D�UHKDE�IDFLOLW\�ZLWK�RQO\�IRXU�RWKHU�
SDWLHQWV��DQG�LW�KDV�EHHQ�D�JRGVHQG��,W�LV�TXLWH�FRPIRUWDEOH��
DQG�,�KDYH�D�QLFH�EHGURRP�DQG�EDWK��,�HDW�OXQFK�DQG�GLQQHU�
ZLWK� WKUHH�RI� WKH�RWKHU�SDWLHQWV��0\� IULHQGV� IURP�7ULOOLXP�
+ROORZ�KDYH�KHOSHG�PH�LQ�PDQ\�ZD\V��HVSHFLDOO\�EULQJLQJ�
VWXII�WKDW�,�QHHG��7KH\�HYHQ�EURXJKW�D�ELJ�GRJ�WKDW�OLYHV�DW�
7ULOOLXP�+ROORZ�WR�YLVLW�PH��LW�XVHG�WR�YLVLW�PH�HYHU\�GD\�DW�
KRPH�WR�JHW�D�WUHDW��,�DOVR�DSSUHFLDWH�WKDW�WZR�IULHQGV�IURP�
P\�FKXUFK�KDYH�GRQH�D�ORW�IRU�PH� 

,�H[SHFW�WR�EH�KHUH�IRU�VL[�WR�HLJKW�PRQWKV��JHWWLQJ�P\�
OHIW� OHJ�VWURQJHU��7KHQ�� ,�ZLOO�JR�KRPH�WR�7ULOOLXP�+ROORZ�
WR�ZRUN�RQ�P\�QH[W�ERRN�� 

 

3�6���5LFN�PDGH�WKH�WLWOH�EHWWHU� 

Ύ�DOWHUQDWH�WLWOH��FRXUWHV\�RI�5LFN�6RMGD� 

:ŽĂŶ��ĂŝůĞǇ�ĂŶĚ�:ŽŚŶ�>ƵŶĚŐƌĞŶ 

ǁŝƚŚ��ďďǇ�ŽĨ�tŝůůŽǁ�^ƉƌŝŶŐƐ� 

&HVN\�)RXVHN�/LIHVSDQ�5HVHDUFK 
3OHDVH�FRPSOHWH�DQ�DQRQ\PRXV�VXUYH\�DQG�KHOS�XV�EHWWHU�XQGHUVWDQG�RXU�

EUHHG¶V�ORQJHYLW\�DQG�KHDOWK� 

FHVN\IRXVHNQD�RUJ�EUHHG-GDWD�FDQLQH-PRUWDOLW\-VXUYH\� 
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%LUG�+XQWLQJ—5HGLVFRYHUHG 
 

E\ 

1LFKRODV�/RQJ 

 

6 HYHUDO�\HDUV�DJR�� ,�PRYHG� WR� WKH�:HVW�&RDVW�DQG�
UHGLVFRYHUHG�ELUG�KXQWLQJ��,�KDG�KXQWHG�DOO�RI�P\�

OLIH�EXW�RQO\�KXQWHG�ELUGV�LQ�P\�\RXWK��6RPH�WZHQW\�\HDUV�
ODWHU�� ,� IHOO� LQWR� XSODQG� ELUGV��PRVWO\� JURXVH� DQG� TXDLO�� ,�
ZDV� GHWHUPLQHG� WR� WHDFK� P\VHOI� KRZ� WR� SXUVXH� WKHP��
KXQWLQJ� IRU� VHYHUDO� \HDUV� RQ� IRRW�� E\� ERZ�� DORQH�� DQG�
ZLWKRXW�D�GRJ� � 

$IWHU� D� IHZ� \HDUV� DQG� PDQ\� KDUG� OHVVRQV�� ,� PRYHG�
DJDLQ� WR�(DVWHUQ�:DVKLQJWRQ�DQG� ODQGHG� LQ�SULPH�XSODQG�
WHUULWRU\�� 4XDLO�� SKHDVDQW�� FKXNDU�� DQG� KXQV� ZHUH� DOO�
PLQXWHV�IURP�P\�IDUP��DQG�,�HYHQ�KDG�D�UHVHUYDWLRQ�DFURVV�
WKH�VWUHHW�IURP�P\�RIILFH��:KLOH�VXFFHVVIXO�WKDW�ILUVW�\HDU��
,� ORVW� ELUGV� DQG� ODERUHG � KDUG� LQ� WKH� KXQW�� )XUWKHU�� ,�
UHDOL]HG� KXQWLQJ� DORQH� ZDV� OHVV� VDWLVI\LQJ� WKDQ� LQ� WKH�
FRPSDQ\�RI� RWKHUV��7KHUH�KDG� WR� EH� D� EHWWHU�ZD\��:KLOH�
,¶G� IOLUWHG� ZLWK� WKH� LGHD� RI� JHWWLQJ� D� GRJ�� WKDW� VHDVRQ�
SXVKHG�PH�RYHU�WKH�OLQH��,�FRPPLWWHG�P\VHOI�WR�DFTXLULQJ�
DQG� WUDLQLQJ�D�JXQ�GRJ�� ,� KDG�QR� LGHD�ZKDW� ,�ZDV�JHWWLQJ�
LQWR� 

,�KDG�WR\HG�ZLWK�WKH�LGHD�RI�D�KXQWLQJ�GRJ�PDQ\�WLPHV��
EXW�ZLWK�DQ�DJLQJ�/DEUDGRU�DW�KRPH��,�KHOG�RII��,�REVHUYHG�
PDQ\� EUHHGV�� LQFOXGLQJ� 3XGHOSRLQWHUV�� *ULIIRQV�� DQG� D�
%UDTXH� GHV� %RXUERQQDLV�� DOO� RI�ZKLFK� KHOSHG�PH� GHFLGH�
ZKDW� ,� ZDQWHG� LQ� D� GRJ�� D� YHUVDWLOH� KXQWHU� ZLWK� D� JRRG�
IDPLO\�WHPSHUDPHQW��,�KDYH�WKUHH�FKLOGUHQ�DQG�D�ZLIH�ZKR�
KDV�D�ORYH�IRU�/DEUDGRUV��,�NQHZ�,¶G�EH�FKDQJLQJ�D�IDPLO\�
UK\WKP�� VR� P\� PRVW� SUHVVLQJ� SULRULW\� ZDV� IDPLO\�
GLVSRVLWLRQ�� 

:KHQ� RXU� /DEUDGRU� 0LOHV� SDVVHG�� OHDYLQJ� D� KROH� LQ�
RXU�IDPLO\��,�GHFLGHG�WR�DFW��:KLOH�WKHUH�LV�QR�UHSODFLQJ�DQ�
ROG�GRJ��D�SXSS\�GRHV�KDYH�D�FHUWDLQ�PDJLF��:LWK�D�ZLOOLQJ�
IDPLO\�DQG�D�QHZ�IDUP� WKDW�SURYLGHG� ODQG� WR�ZRUN�D�GRJ�
RQ�� ,� VWXPEOHG� RQWR� %RKHPLDQ� :LUHKDLUHG� 3RLQWLQJ�
*ULIIRQV�� ,¶G�EHHQ� ORRNLQJ�DW�3XGHOSRLQWHUV�DQG�*ULIIRQV��
DQG� HYHQ� FRQVLGHUHG� ZLUH-FRDWHG� 9L]VODV�� DV� P\� XQFOH�
UDLVHG� 9L]VODV� ZKHQ� ,� ZDV� D� FKLOG�� $� URXJK-FRDWHG� GRJ�
ZDV�FULWLFDO�ZLWK�WKH�WHUUDLQ�ZH�KDYH�DURXQG�KHUH��$IWHU�D�
JRRG�FRQYHUVDWLRQ�ZLWK�RQH�RI�WKH�1:�FKDSWHU�PHPEHUV��
WKH�&HVN\�)RXVHN�FKHFNHG�DOO�WKH�ER[HV� 

,�SURPSWO\�SXW�P\VHOI�RQ�D�ZDLWLQJ�OLVW��7KLV�PDGH�PH�
QHUYRXV�EHFDXVH�WKH�LGHD�RI�LQYHVWLQJ�VR�PXFK�LQ�D�EUHHGHU�

VR�IDU�DZD\�ZDV�D�PHQWDO�FKDOOHQJH��,�DP�VR�JODG�,�SXW�P\�
IDLWK� LQ� WKH� FOXE�� &)1$� KDV� D� SDVVLRQ� IRU� EUHHGLQJ� WRS-
QRWFK�GRJV��ZKLFK�PDNHV� WKHP�SULFHOHVV�� ,� GLG�QRW�NQRZ�
WKDW�DW� WKH�WLPH��EXW� ,�ZRXOG�FRPH�WR�VHH� WKH�HYLGHQFH�RI�
WKLV�WLPH�DQG�DJDLQ� � 

 $V� WKLQJV� HYROYHG�� ,� VHOHFWHG� D� VLUH� DQG� D� GDP� DQG�
ZRUNHG�ZLWK�WKH�EUHHGHUV�WR�FRQYH\�ZKDW�ZH�ZHUH�ORRNLQJ�

IRU��:H�KDG�VHYHUDO�FRQYHUVDWLRQV��WKH�SURFHVV�ZDV�FDULQJ�
DQG� LQIRUPDWLYH�� :KHQ� WKH� WLPH� FDPH� WR� SLFN� D� SXSS\�
IURP�WKH�OLWWHU��,�ZDV�����PLOHV�DZD\�IURP�WKH�EUHHGHUV��VR�
ZH� KDG� WR� ZRUN� RYHU� WKH� SKRQH�� DQRWKHU� ILUVW� IRU� PH��
%URRN�RI�%DOG�(DJOH�NHQQHO�ZDV�H[FHOOHQW��:H�GLVFXVVHG�
WKH�FKDUDFWHULVWLFV�RI�HDFK�SXSS\��VHWWOLQJ�RQ�%ULFN��QDPHG�
IRU�KLV�VWDWXUH� � 

+RZ�WKH�H[FLWHPHQW�EHJDQ� WR�EXLOG�� ,¶G�EHHQ�UHDGLQJ�
DERXW� JXQ� GRJV� IRU� D� \HDU�� 7KH� FOXE¶V� PDWHULDOV� ZHUH�
H[FHSWLRQDOO\� KHOSIXO� LQ� HVWDEOLVKLQJ� DQ� DSSURDFK� WR�
WUDLQLQJ�� ,� KDG� FRPPLWWHG� WR� SRVLWLYH� UHLQIRUFHPHQW�ZLWK�

&ƌŽƐƚǇ�ďĞĂƌĚƐ 

EŝĐŚŽůĂƐ�>ŽŶŐ�ǁŝƚŚ�:ĂŐŐĞƌ�;�ƌŝĐŬ�ŽĨ��ĂůĚ��ĂŐůĞͿ 

Photo by Nicholas Long 

 &RS\ULJKW�Ó������&HVN\�)RXVHN�1RUWK�$PHULFD 

)HEUXDU\����� ýHVNê�)RXVHN��1RUWK�$PHULFD 3DJH��� 

 

 

dƌĂŝŶŝŶŐ�^ĞŵŝŶĂƌ 
Dƌ͘ �ZŽďĞƌƚ�DŝůŶĞƌ 

ĂƵƚŚŽƌ�ŽĨ��ďƐŽůƵƚĞůǇ�WŽƐŝƟǀĞůǇ�'ƵŶĚŽŐ�dƌĂŝŶŝŶŐ 

ĂŶĚ�ŽǁŶĞƌ�ŽĨ��ƵĐŬŚŝůů�<ĞŶŶĞůƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƟŶŐ�Ă�ǀŝƌƚƵĂů�ƚƌĂŝŶŝŶŐ�
ƐĞŵŝŶĂƌ�ŽŶ�dŚƵƌƐĚĂǇ͕ �DĂƌĐŚ�Ϯϱ 

;ŚŽƐƚĞĚ�ďǇ�ƚŚĞ�dƌĂŝŶŝŶŐ��ŽŵŵŝƩĞĞ�ĂŶĚ�ƚŚĞ�ZŽĐŬǇ�DŽƵŶƚĂŝŶ��ŚĂƉƚĞƌͿ 

&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ŚŽǁ�ǇŽƵ�ĐĂŶ�ƉĂƌƟĐŝƉĂƚĞ͕�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ��ŶŐŝĞ�DĐ�ƵŶŶ�
;ŵĐĚƵŶŶŬϵΛŐŵĂŝů͘ĐŽŵͿ� 

1RZ�WKDW�ZDV�IXQ�� 
)RXVHN�]�6DNHUG�%RKGDQ��´%RKG\µ� 

Photo by owner: Monica Redmond 
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2K�ER\—)LUVW�&KULVWPDV� 

&DOOLH�RI�7ZR�5LYHU·V�&URVVLQJ 
(Photo by owner: Paige Vande Giessen) 

+DYLQJ�D�PRPHQW 
&HVWLĀND�/LEHUW\�RI�7ZR�5LYHU·V�&URVVLQJ 

(Photo by owner: Havely Geis Holt) 

3DUWQHUV�IRU�OLIH 

$GHOOD�RI�&RG\�&RXQWU\�ZLWK�$UHV 
(Picture by owner: Grant Richie) 

7KH��QRVH�NQRZV� 
&OHR�5XE\�RI�7ZR�5LYHU·V�&URVVLQJ 
(Picture by owner: Crystal Able) 
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DQ� HIIRUW� WR� NHHS� RXW� RI� WKH� ZD\� RI� WKH� GRJ¶V� QDWXUDO�
DELOLWLHV�� :DLWLQJ� IRU� WKLV� OLWWOH� EXQGOH� RI� SRWHQWLDO� ZDV�
PDGGHQLQJ� EXW� QRW� XQSURGXFWLYH�� $Q� HQGHDYRU� OLNH� WKLV�
UHTXLUHV�WKRXJKWIXOQHVV� �,W¶V�D�FRPPLWPHQW�WR�D�OLIH�ZLWK�D�
GRJ�IRU����RU�PRUH�\HDUV�� 

$V�ZH� UHDGLHG� WKH�KRXVHKROG� IRU�D�QHZ�SXSS\��ZRUN�
PDGH�SLFNLQJ�XS� WKH�GRJ�P\VHOI� LPSUDFWLFDO�� VR�P\�ZLIH�
DQG�GDXJKWHU�YROXQWHHUHG�WR�JHW�%ULFN��7KH\�PDGH�WKH�WULS�
WR� %R]HPDQ�� 0RQWDQD�� DQG� ZHUH� UHFHLYHG� ZDUPO\� E\�
%URRN��$�ELW� RI� WLPH�ZDV� VSHQW� JHWWLQJ� IDPLOLDU�ZLWK� WKH�
SXSS\�EHIRUH�WKH\�EHJDQ�WKHLU�UHWXUQ��ZLWK�%ULFN�VSHQGLQJ�
D�VLJQLILFDQW�SRUWLRQ�RI�WKH�WULS�LQ�P\�GDXJKWHU¶V�ODS�� 

%\� WKH� WLPH� KH� KDG� PDGH� LW� WR� KLV� QHZ� KRPH�� KH�
VHHPHG� WR� EH� D� SDUW� RI� WKH� IDPLO\� DOUHDG\�� :H� OHW� KLP�
ORRVH� LQ� WKH� IURQW� \DUG�ZKHUH� KH� SURPSWO\� EHJDQ� JHWWLQJ�
IDPLOLDU�ZLWK�WKH�IDPLO\�DQG�WKH�\DUG��7KH�FRQQHFWLRQ�ZDV�
LQVWDQWDQHRXV�� +H� ZDV� DQ� DIIHFWLRQDWH� SXSS\�� EULJKW� DQG�
HDVLO\�WUDLQDEOH��8VLQJ�WKH�FOLFNHU�PHWKRG��VLW�FDPH�HDVLO\��
+LV� LQWHOOLJHQFH� ZDV� DSSDUHQW�� TXLFNO\� ILJXULQJ� RXW� WKDW�
RXWVLGH� ZDV� IRU� SRWW\�� +H� EHJDQ� YRFDOL]LQJ� IRU� WKH� GRRU�
HDUO\��DQG�E\�ZHHN�WHQ��KLV�VHFRQG�ZHHN�DW�KRPH��KH�ZDV�

UHOLDEOH�LQ�KLV�UHTXHVW�IRU�WKH�GRRU��7KH�NLGV�DQG�P\�ZLIH�
DQG� ,� ZHUH� YLJLODQW� DQG� SURPSW� LQ� VXSSRUWLQJ� WKH� SXSS\�
WKURXJK�KLV�ILUVW�IHZ�GD\V��,�VSHQW�DV�PXFK�WLPH�DV�,�FRXOG�
ZLWK� %ULFN—NQRZQ� DV� -DJJHU� WR� XV—VSHFLILFDOO\�� LQ� WKH�
ZLOGHUQHVV��$V�,� ORRN�EDFN��\RX�FRXOG�VD\�,�RYHU-LQGH[HG�
RQ�H[SRVXUH��EXW�LQ�WKH�ORQJ�UXQ��LW�SDLG�GLYLGHQGV�� 

1RZ�FDPH�WKH�FKDOOHQJH��,�KDG�QR�LGHD�KRZ�WR�WUDLQ�D�
YHUVDWLOH� GRJ�� ,� KDG� UHDG� ERRNV� DQG� VXFFHVVIXOO\� WUDLQHG�
/DEUDGRUV�WR�EH�JRRG�IDPLO\�SHWV��EXW�QHYHU�ZLWK�WKH�VNLOOV�
WR�KXQW��7KH�RQH� DSSURDFK� WKDW� UHDOO\� FRQQHFWHG�ZLWK�PH�
ZDV� WR� VLPSO\� H[SRVH� WKH� GRJ�� HQFRXUDJH� WKH� QDWXUDO�
EHKDYLRUV� WR�PDQLIHVW�� DQG� VLPSO\� VWD\� RXW� RI� WKH�ZD\�� ,�
KDG�UHDG�QRYLFH�WUDLQHUV�FRXOG�GR�PRUH�KDUP�WKDQ�JRRG��VR�
,� ZDV� GHWHUPLQHG� QRW� WR� EH� WKDW� QRYLFH� WUDLQHU�� ,W¶V�
DPD]LQJ� KRZ� \RXU� DVSLUDWLRQV� JHW� WLHG� XS� LQ� WKLV� OLWWOH�
EXQGOH� RI� HQHUJ\�� ([SRVXUH� ZDONV� EHJDQ� LPPHGLDWHO\��
ILUVW�ZLWK���-�WR���-PLQXWH�H[SORUDWLRQV�RI�WKH�FRXQWU\VLGH��
-DJJHU¶V� QRVH� OHDGLQJ� WKH�ZD\�ZLWK� VRPH� JXLGDQFH� IURP�
PH��+H�ZDV�RII�OHDG�PRVW�RI�WKH�WLPH��,�LQWURGXFHG�KLP�WR�
KLV�ILUVW�TXDLO�ZLWK�D�GHDG�ELUG�SODQWHG�LQ�WKH�IURQW�\DUG�DW�
ZHHN� WHQ�� ,Q� WKH� VSULQJ� KHUH�� ZH� KDYH� UDEELWV�� ZKLFK�
SURYLGH�D�JUHDW�GHDO�RI�VFHQW�WR�WUDLQ�ZLWK��VR�,�ZRUNHG�KLP�
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DURXQG� UDEELWV� TXLWH� D� ELW��:KHUH� TXDLO� ZRXOG� VKRZ��ZH�
ZRUNHG� WKHP� DV�ZHOO��7KHVH�ZHUH� VHVVLRQV�ZKHUH� -DJJHU�
FRXOG�MXVW�DEVRUE�VFHQW��DQG�,�FRXOG�ZDWFK�DQG�ZRUN�ZLWK�
KLP� � 

%HLQJ� D� ILUVW-WLPH� WUDLQHU�� ,� GLG� QRW� NQRZ� ZKDW� WR�
H[SHFW� RU� ZKDW�PLOHVWRQHV� WR� ORRN� IRU�� ,� MXVW� WULHG� WR� OHW�
-DJJHU� GR� ZKDW� VHHPHG� SURGXFWLYH� DQG� ZKDW� IHOW� ULJKW��
*XQ� ZRUN� EHJDQ� ZLWK� D� ���� DW� ZHHN� WZHOYH� LQ� D� WZR-
SHUVRQ� H[HUFLVH� ZLWK� P\� VRQ�� 2QH� VKRW� VWDUWLQJ� DW� ����
\DUGV�DQG�FRQWLQXLQJ�E\�HYHU\����\DUGV�XQWLO�,�UHDFKHG�����
0\� VRQ� FRPIRUWHG� KLP� DQG� SUHVHQWHG� WUHDWV� WKH� ZKROH�
WLPH�� %\� WKH� VHFRQG� H[HUFLVH�� WKH� JXQVKRWV� HOLFLWHG� DQ�
H[FLWHG� UHVSRQVH�� ,Q� 2UHJRQ� \RX� FDQ� KXQW� UDEELWV� \HDU-
URXQG��VR�,�XVHG�WKLV�WR�FRQQHFW�WKH�VRXQG�RI�WKH�JXQ�ZLWK�
D�ZRQGHUIXO�WUHDW��D�UDEELW��5DEELWV�EHFDPH�SUHWW\�H[FLWLQJ�
IRU�KLP��DQG�KLV�QRVH�WUDFNHG�WKHP�RIWHQ��:H�ZRXOG�SOD\�D�
OLWWOH�IHWFK�ZLWK�WKH�UDEELW��DQG�KH�VRRQ�EHJDQ�WR�UHFRJQL]H�
WKDW�D�JXQVKRW�PHDQW�SOD\LQJ�ZLWK�JUHDW�WKLQJV��WKRXJK�WKH�
UDEELWV� DOPRVW� DOZD\V� JRW� WKH� EHWWHU� RI� KLP� GXULQJ� WKH�
WUDFNLQJ�� ,Q�RQH�FDVH�� ,�ZDWFKHG�D�UDEELW�FLUFOH�KLP�DV�KH�
KDG�KLV�QRVH� WR� WKH�JURXQG��'XULQJ� WKH�SURFHVV��KH�QHYHU�
IOLQFKHG�RU�GHPRQVWUDWHG�DQ\�JXQ-VK\�EHKDYLRU��)URP�WKDW�
SRLQW�RQ�� ,�DOZD\V�EURXJKW� WKH� ����DQG�ZRXOG�VKRRW� IURP�
WLPH�WR�WLPH�WR�HQVXUH�KH�ZDV�FRPIRUWDEOH�ZLWK�WKH�QRLVH� � 

$V� WKH�ZHHNV�ZHQW� E\�� -DJJHU� EHFDPH�PRUH� IRFXVHG�
RQ� WUDFNLQJ� DQG� VHDUFKLQJ�� DQG� ELUGV� EHFDPH� PRUH�
LQWHUHVWLQJ��+H�ZDV�\RXQJ�DQG�WLPLG�LQ�DSSURDFKLQJ�EUXVK�
DQG� FRYHU�� NHHSLQJ� FORVH� WR� PH�
DQG� UXQQLQJ� EDFN� WR� PH� ZKHQ�
XQFHUWDLQ�� DOZD\V� ORRNLQJ� IRU�
YDOLGDWLRQ� DQG� FRQILUPDWLRQ�� ,�
PRGHOHG�EHKDYLRUV��EUHDNLQJ�LQWR�
EUXVK�DQG�FRYHU�DQG�HQFRXUDJLQJ�
KLP� WR� IROORZ�� :H� ZRUNHG�
ZKLVWOHV�DQG� WKH�EDVLFV��VLW�� VWD\��
KHHO�� DQG� FRPH�� $V� KH� UDQJHG�
IXUWKHU�� ,� XVHG� KDQG� DQG� DUP�
VLJQDOV� DV� ,� ZDONHG��ZLWK� -DJJHU�
HYHQWXDOO\� XQGHUVWDQGLQJ� ZKDW� ,�
ZDV�GRLQJ��,W�ZDV�YHU\�RUJDQLF� � 

$V� ZHHNV� WXUQHG� WR� PRQWKV��
KH� UHDOO\� SLFNHG� XS� RQ� VFHQWV��
WUDFNLQJ� DQG� GHYHORSLQJ� D� JRRG�
QRVH� � +RZHYHU�� KH� KDG� QRW�
SRLQWHG�� WKH� IOXVK� RI� ELUG� RU�
EXQQ\� ZDV� D� VXUSULVH� WR� KLP�� ,�
ZDV� ZRUULHG�� XQWLO� DURXQG�
KDOIZD\� WR� PRQWK� ILYH� ZH� ZHUH�
ZDONLQJ� DORQJ� D� GXVW\� WUDLO� DQG�
-DJJHU�IUR]H—KLV�ILUVW�SRLQW��RQ�D�

\RXQJ� TXDLO� QRW� IRXU� IHHW� IURP� KLV� QRVH�� ,W� KDSSHQHG� VR�
IDVW�� ,�GLG�QRW�HYHQ�UHFRJQL]H� LW�DW� ILUVW��DQG�,� IOXVKHG� WKH�
ELUG� E\� DFFLGHQW�� :H� ZHUH� JHWWLQJ� FORVHU� WR� KXQWLQJ�
VHDVRQ� � 

-DJJHU¶V�ILUVW�KXQWLQJ�VHDVRQ�VHHPHG�WR�EH��DW�WKH�WLPH��
D� KRW� PHVV�� +H� ZDV� EXPSLQJ� ELUGV�� PLVVLQJ� WKHP�
DOWRJHWKHU�� DQG� JHQHUDOO\� FKDVLQJ� DQ\� QRQ-JDPH� ELUG� KH�
FRXOG� ILQG�� 0\� FKDOOHQJH� LQ� WKHVH� WLPHV� ZDV� WR� DOZD\V�
HQVXUH� -DJJHU� ZDV� KDYLQJ� IXQ� ZKHQ� VRPHWLPHV� ,� ZDV�
JHWWLQJ� IUXVWUDWHG�� ,Q� UHIOHFWLRQ�� ,� ZDV� WKH� KRW� PHVV� DQG�
SXVKHG� WKH� \RXQJ� GRJ� WRR� KDUG��:H� NHSW� DW� LW�� DQG� RYHU�
WLPH��ZH�KDG�D� IHZ�JRRG� UHWULHYHV�DQG�D�IHZ�VRIW�SRLQWV��
EXW� QRWKLQJ� FRQVLVWHQW�� ,� VKRW� D� TXDLO� RQFH� LQ� ZDLVW-KLJK�
EUXVK�ZLWK�QR�ZD\�IRU�-DJJHU�WR�PDUN�LW��,�ZDONHG�IRUZDUG�
WR�ZKHUH�,�WKRXJKW�LW�ZDV�DQG�ZDLWHG��+H�GRYH�LQ��DQG�DOO�,�
VDZ�ZDV� EUXVK� VKDNLQJ� DQG� KLP� WXQQHOLQJ� DURXQG�� +H¶G�
SURPSWO\� UHWULHYHG� D� TXDLO�� 3URJUHVV� ZDV� PDGH� LQ�
LQFUHPHQWV�� QRW� OHDSV�� $� GRJ� ZDV� OHDUQLQJ� ZKLOH� ,� ZDV�
WU\LQJ�WR�NHHS�XS� 

,� VKRXOG� KDYH� EHHQ� OHVV� FRQFHUQHG� DERXW� WKH�
H[FLWHPHQW� RI� JHWWLQJ� ELUGV� LQ� P\� EDJ� GXULQJ� WKDW� ILUVW�
KXQWLQJ� VHDVRQ� DQG� VLPSO\� IRFXVHG� RQ�ZKDW� ,� NQHZ�ZDV�
FULWLFDO-� HQVXULQJ� ORWV� RI� H[SRVXUH� WR� ZLOG� ELUGV�� -DJJHU�
QHHGHG�WR�OHDUQ�WKH�URSHV�DERXW�ILQGLQJ�ELUGV��KLPVHOI��+LV�
ODFN� RI� SRLQWLQJ� EHFDPH� WRR� ELJ� D� FRQFHUQ� WR� PH� DV� D�
URRNLH� GRJ� KDQGOHU�� ,� KDG� IRUJRWWHQ� WKDW� SRLQWLQJ� LV� WKH�
LQVWLQFWLYH� IUHH]LQJ� RI� WKH� GRJ� XSRQ� VFHQW� RI� JDPH�� DQG�
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3HQQ+LS�5HSRUW�IRU����� 
E\ 

-RKQ�3LWOR 

$ W� WKH� �����:3*&$� VHPLQDU� DQG�PHHWLQJ� LQ� ,GDKR�� WKH�%2'�YRWHG� WR� FKDQJH� WKH� KLS� HYDOXDWLRQ� IURP�2)$� WR�
3HQQ+LS�� �7KH� UHDVRQV� IRU� WKLV�PRYH�ZHUH� QXPHURXV� DQG�ZHOO� FRYHUHG� E\� DQ� DUWLFOH� LQ� WKH�*'6� E\�'U��&RUH\�

&KHUVWURP��-XQH�������*'6��� �)RU�PRUH�LQIRUPDWLRQ�JR�WR��ZZZ�SHQQKLS�RUJ�� �7KH�UHSRUWLQJ�EHORZ�ZLOO�EH�PXFK�WKH�
VDPH�� H[FHSW�D�',� �'LVWUDFWLRQ� ,QGH[��YDOXH� IRU� HDFK�KLS�ZLOO� EH� UHSRUWHG�� �$� ORZ�',� LQGLFDWHV� WLJKW�KLSV�ZLWK� D� ORZ�
SUREDELOLW\�RI�GHYHORSLQJ�KLS�G\VSODVLD��FRQYHUVHO\��D�KLJKHU�',�YDOXH�LQGLFDWHV� ORRVH�KLSV�DQG�D�KLJKHU�SUREDELOLW\�RI�
GHYHORSLQJ�KLS�G\VSODVLD���3HQQ+LS�UHSRUWV�KRZ�WKH�WHVWHG�GRJ�FRPSDUHV�WR�RWKHU�GRJV�RI�WKH�VDPH�EUHHG�WKDW�KDYH�EHHQ�
HYDOXDWHG���$�GRJ�ZLWK�D�����UDWLQJ�KDV�H[FHOOHQW�KLSV��D�GRJ�ZLWK�D�����UDWLQJ�KDV�D�KLJKHU�SUREDELOLW\�RI�GHYHORSLQJ�
KLS�G\VSODVLD��0RUH�UHFHQWO\��WKH�%2'�KDV�HOLPLQDWHG�WKH�3HQQ+LS�UHTXLUHPHQW�H[FHSW�IRU�GRPHVWLF�GRJV�WKDW�DUH�
VHOHFWHG�IRU�EUHHGLQJ�DQG�DOO�GRJV�WKDW�DUH�LPSRUWHG� 

 

%25.$�2'�&+/80,16.(�.$0,=2/.<��)���6LUH��5RFNL�]�+OR]NX��'DP���&LQG\�]�3LVWLQVN\FK�%ODW���/HIW�+LS�
 �������5LJKW�+LS� �&DYLWDWLRQ—QR�VFRUH���5DQNLQJ�������%UHHG�$YHUDJH� ��������2ZQHG�E\�6WDQ�0RUVH���
3HGLJUHH������)HE��������*'6 

&,'(5�2)�1,&+2/6�&5((.��)���6LUH��&RUEHW�RI�+LJK�'HVHUW��'DP��+LND�RI�'XWFKPDQ¶V�+ROORZ���5LJKW�+LS� �
������/HIW�+LS� ��������5DQNLQJ�������%UHHG�$YJ�� �������2ZQHG�E\�7RGG�:DOURG���3HGLJUHH�������)HE��������*'6 
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W��'Z���ϰϳϬ�   DĂŬ�ǌ�,ǀşǌĚĂůŬǇ� 
  hŐĂƐ�ǌ�dĢƓşŶŽǀƐŬǉĐŚ�ďƵŬƽ  
   �ƌŬĂ�ǌ�:şůŬŽǀĂ�ŵůǉŶĂ 
 �ŝǆ�ǌ�WşƐŬŽǀĠ�ǌĂŚƌĂĚǇ�        
   :ĂƐĂŶ�ǌ�,ůŽǎŬƵ 
  EŝƌĂ�ŽĚ�:ĞŵŝůƵŬ      
   /ƌĂ�ŽĚ�:ĞŶşŬƽ 
�,/�K�s�E�d/�h^�D�:KZ�   

   
�ŚĂĂƌ�ĚĞƐ��ĂŵŝůůŽƵǆ�ĚĞ�ůĂ�sŝĞŝůůĞ�
&ŽƌŐĞ�ů 

  �ƐƵƐ�ǀŽŵ�>ĂŶĚ�ĚĞƌ�^ŽŵŵĞ    
   �ĞůůǇ�ĚƵ�ŚĂƵƚ�ĚƵ��ŽŝƐ�ĚΖ�ƌĚĞŶŶĞ 
 sŝƚĞƐƐĞ�sĞŶĂƟĐƵƐ�DĂũŽƌ�       
   EĞƌŽ�ŽĚ�dĢƓşŶŽǀƐŬǉĐŚ�ďƵŬƽ 
  �ƐƚĂ�ǌ�<ƌŽƚĢũŽǀƐŬǉĐŚ�ůĞƐƽ     
   ^ŝůǀĂ�ǌĞ��ǀşŬŽǀƐŬĠ�ďĂƓƚǇ 
W��'Z���ϰϳϭ   EĞƌŽ�ǌĞ�sƓĞƐƚĂƌ� 
  �Ăƌ�ǌ�,ƵƛƐŬĠ�ŽƐĂĚǇ     
   �ŽƌŬĂ�ǌ��ƵďŽǀĠ�ŚƌĄǌĞ 
 �ůĚŽƌĄĚŽ�ǌ�dĢƓşŶŽǀƐŬǉĐŚ�ďƵŬƽ�       
   �ŽŶ�ǌ��ŚůĂĚŶĠ�ƐƚƌĄŶĢ 
  :ĞƌǇ�ǌ�sŝůşŵŽǀĂ     
   �ƌĂ�ǌ�:ĞƚĞŶŽǀŝĐŬǉĐŚ�ƉŽůş 
&�EEz�K���KhGKs^<��^dh��E<z��   
   KŐĂƌ�ǌ�,ůŽǎŬƵ� 
  'ƌŝĨ�ŽĚ��ŽƓŝĐŬĠ�ƐŬĄůǇ  
   �ďŝŶĂ�ŽĚ��ŽƓŝĐŬĠ�ƐŬĄůǇ� 
 �ǌĄƌŬĂ�ŽĚ��ŽƵŸŽǀƐŬĠ�ƐƚƵĚĄŶŬǇ�      
   �ŝĚ�ŽĚ�dƎş�ƐƚƌŽŵƽ 
  �ďǇ�ǌ�,ŽŶƐŽǀĂ�ƐĂĚƵ 
   �ŽƌŝŶĂ�ǌĞ��ĄƚŽŶĢ 
W��'Z���ϰϳϮ   �ǀĂƌ�ǌĞ�^ƚƎĞǌŵĠ� 
  �ĠƐĂƌ�ǌ�WşƐŬŽǀĠ�ǌĂŚƌĂĚǇ     
   EŝƌĂ�ŽĚ�:ĞŵŝůƵŬ 
 �ƌŐŽ�ǌĞ�^ƚŽƉƌŽƵŶƐŬǉĐŚ�ǀŝŶŝĐ 
   �ŵşƌ�ǌ�sĞŶƚŽǀĂ�ĚǀŽƌĂ�;ϱϴϯϯϮ� 
  �ǆĂ�ǌ�>şǀǇ     
   :ĂŶŶĞƚ�ǌ�<ƎĞƉŝĐŬǉĐŚ�ǀƌĐŚƽ 
Η�Η�K&�dtK�Z/s�ZΖ^��ZK^^/E' ��   
   �ĞƐŝƌ�ŽĨ��ĂŬŽƚĂ�WƌĂŝƌŝĞ� 
  �ůĂŶĐǇ�ŽĨ�^ĂůŵŽŶ�ZŝǀĞƌ     
   �ƌĂƵŶ�ŽĨ�DĂƌƐŚ�^ƚƌĞĂŵ 
 �ƌŝŬĂ�ŽĨ��ƵŵďƌŽ�sĂůůĞǇ�  

   
&ƌŝĞĚĞƌŝĐŚ�ŽĨ��ƵƚĐŚŵĂŶΖƐ�
,ŽůůŽǁ 

  �ƌĞǁ�ŽĨ�^ĂŶĚŚŝůů   
   �ƌƚŚƵƌΖƐ�WĂů�ŽĨ�ƚŚĞ�DŝĚŶŝŐŚƚ�^ƵŶ 
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WKDW� LW� FDQQRW� EH� WDXJKW�� ,W� DOPRVW� DOZD\V� GHYHORSV� RYHU�
WLPH�JLYHQ�SOHQW\�RI�H[SRVXUH�WR�ELUGV�FRPELQHG�ZLWK�WKH�
QDWXUDO� PDWXULQJ� RI� WKH� SXS�� )RVWHULQJ� WKH� SXS¶V� LQQDWH�
FRRSHUDWLRQ� WR�ZDLW� IRU� WKH� KDQGOHU� RQFH� LW� SRLQWV� FDQ� EH�
HQFRXUDJHG� WKURXJK� ODYLVK�SUDLVH��$FWXDO� WUDLQLQJ� WR�KROG�
WKH�SRLQW� LV� VRPHWKLQJ� WKDW� VKRXOG�SUREDEO\�ZDLW� LQ�PRVW�
FDVHV� XQWLO� DIWHU� WKH� ILUVW� KXQWLQJ� VHDVRQ�� EXW� HDFK�
LQGLYLGXDO�GRJ�DQG�KDQGOHU�FRPELQDWLRQ�LV�GLIIHUHQW� 

$V�D�IDPLO\�GRJ��-DJJHU�KDV�EHHQ�JUHDW��+H�SOD\V�DQG�
ORXQJHV�ZLWK�WKH�FKLOGUHQ�DQG�SOD\V�ZLWK�P\�\RXQJHVW�OLNH�
D� SDFNPDWH��0\�ZLIH� KDV� KHU� HYHQLQJ� FRPSDQLRQ� DV� VKH�
UHOD[HV��DQG�,�KDYH�D�SDUWQHU�WKDW�KDV�ERQGHG�ZLWK�PH�LQ�D�
ZD\�,�QHYHU�DQWLFLSDWHG��0\�H[SHULHQFH�ZLWK�&HVNLHV�KDV�
EHHQ� D� JUDQG� OHDUQLQJ� MRXUQH\�� DQG� RQH� ,� KDYH� FRPH� WR�
DSSUHFLDWH�� -DJJHU¶V� DIIHFWLRQV� DQG� GHVLUH� WR� SOHDVH� KDYH�
PDGH� KLV� LQWURGXFWLRQ� WR� WKH� IDPLO\� D� MR\�� :H� FDQ¶W�
LPDJLQH� OLIH�ZLWKRXW�KLP�� ,�QRZ�KDYH�D�KXQWLQJ�EXGG\��D�
WHDPPDWH�� DQG� D� VRXUFH� RI� LQILQLWH� DIIHFWLRQ�� *HWWLQJ�
-DJJHU�LV�RQH�RI�WKH�EHVW�GHFLVLRQV�,¶YH�HYHU�PDGH� 

1RUWKHDVW�)DOO�7HVW����� 
E\ 

'U��$QG\�2JGHQ 

7 KH�1RUWKHDVW�&KDSWHU� KHOG� LWV� IDOO� WHVW� LQ�%ULVWRO��0DLQH�� RQ� 6HSWHPEHU� ��� DQG� ���� DOO� GRJV�
FRPSOHWLQJ� WKH� 1DWXUDO� $ELOLW\� 7HVW��:H� DOO� HQMR\HG� WKH�
FRRO� IDOO� ZHDWKHU�� ZKLFK� FUHDWHG� LGHDO� FRQGLWLRQV� IRU� WKH�
GRJV��,Q�DGGLWLRQ��WKH�WHVW�VLWH�ZDV�LQ�JUHDW�VKDSH�GHVSLWH�D�
SURORQJHG� GU\� VSHOO�� 6WULFW� &29,'-��� SUHFDXWLRQV� ZHUH�
REVHUYHG�� WKH� XVXDO� GLQQHU� DQG� DXFWLRQ� ZHUH� SUHHPSWHG��
6HQLRU� MXGJH� 5LFN� 0ROW� ZDV� DVVLVWHG� E\� MXGJHV� 3KLO�
%HQQHWW�DQG�7HG�6LOYHU��/DXULH�&RQQHOO�DQG�$QG\�2JGHQ�
VHUYHG�DV�DSSUHQWLFH�MXGJHV�DQG�ELUG�KDQGOHUV�WR�NHHS�WKH�
QXPEHU� RI� SHRSOH� SDUWLFLSDWLQJ� DW� D� PLQLPXP�� 2QH� GRJ�
ZDV� WHVWHG�RQ�)ULGD\�� IROORZHG�E\�D�KDOI-GD\�RI� WUDLQLQJ��
2Q�6DWXUGD\��WKH�UHPDLQLQJ�WKUHH�GRJV�ZHUH�WHVWHG� 

)LUVW�XS�ZDV�$XVWLQ�RI�&KHUU\�5LYHU��D���-PRQWK-ROG�
PDOH� EUHG� E\�0LFKDHO� 9DQFH� DQG� RZQHG� DQG� WUDLQHG� E\�
&KDUOHV� 7ULDO�� $XVWLQ� LV� D� ODUJH� PDOH� ZLWK� D� FODVVLF� &)�
KHDG�DQG�FRQVLGHUDEOH� HQHUJ\��$XVWLQ� KDG�D� OLWWOH� WURXEOH�
VHDUFKLQJ�LQ�WKH�ILHOG��+RZHYHU��KLV�VHDUFK�LPSURYHG�ZKHQ�
KH� HQWHUHG� WKH�ZRRGV��+H� GLG� KDYH� GLIILFXOW\� SRLQWLQJ� LQ�
WKH�ILHOG��$XVWLQ�FRXOG�VHQVH�WKDW�ZH�ZHUH�WU\LQJ�WR�ZRUN�
KLP� DURXQG� D� ELUG� DQG� IDLOHG� WR� SRLQW� LW�� $IWHU� WKH� ELUG�
IOXVKHG��$XVWLQ�JDYH�FKDVH��DQG�D�VKRW�ZDV�ILUHG��+H�FDPH�
EDFN�ZLWKRXW�EHLQJ�FDOOHG�EXW�VRPHWKLQJ�KDG�FKDQJHG��7KH�
VHFRQG� ELUG� ZDV� QRW� SRLQWHG�� EXW� ZKHQ� IOXVKHG�� $XVWLQ�
EHFDPH�VRPHZKDW�DQ[LRXV��,W�ZDV�GHFLGHG�QRW�WR�SXVK�DQ\�
IXUWKHU�DQG�FDXVH�XQQHFHVVDU\�KDUP� 

1H[W� FDPH� WKH� SKHDVDQW� WUDFN�� :KDWHYHU� VWDUWHG� WR�
ERWKHU�$XVWLQ�DW�WKH�SRLQWLQJ�SRUWLRQ�RI�WKH�WHVW�FRQWLQXHG�
WR�NHHS�KLP�UDWWOHG��+H�QHHGHG�D�ORW�RI�HQFRXUDJHPHQW�WR�
JHW� VWDUWHG� DQG� VWLFN� ZLWK� LW�� &KDUOHV� GLG� D� JUHDW� MRE� DV�
KDQGOHU��FRDFKLQJ�KLV�\RXQJ�GRJ�DORQJ�WKH�ZD\� 

/XQFK�DQG�D�VKRUW�UHVW�UHVXOWHG�LQ�DQ�LPSURYHPHQW�IRU�
$XVWLQ�DV�KH�SURFHHGHG�WR�OLJKW�LW�XS�DW�WKH�ZDWHU��$�EROG�
HQWU\� DQG� VWURQJ� VZLPPLQJ� ZHUH� QRWHG� GXULQJ� ERWK�
UHWULHYHV� DV�$XVWLQ� VHHPHG� WR� ILQG�KLV� HOHPHQW��$IWHU� WKH�
ZDWHU� WHVW�� $XVWLQ� ZDV� WLUHOHVV� LQ� VZLPPLQJ� DIWHU� D� OLYH�
GXFN� MXVW� IRU� H[SRVXUH�� $IWHU� ORVLQJ� WKH� GXFN�� LW� ZDV�
FKDVHG� EDFN� RXW� LQWR� WKH� SRQG��$XVWLQ� WUDFNHG� LW� WKURXJK�
KHDY\�EUXVK� DQG�SRLQWHG� WKH�GXFN--D� ILQH�H[DPSOH�RI�KLV�
SRWHQWLDO��DQG�D�VKDUS�FRQWUDVW� WR� WKH�WHVW�UHVXOWV� IURP�WKH�
PRUQLQJ� 

6DWXUGD\� VWDUWHG� DV� D� FRRO�� RYHUFDVW� GD\�ZLWK� D� OLJKW�
EUHH]H��$IWHU� LQWURGXFWLRQV� DQG� WKH� &DOO� WR� WKH�+XQW�� ZH�
JRW�GRZQ�WR�EXVLQHVV�DQG�WHVWHG�WKH�WKUHH�UHPDLQLQJ�1$7�
GRJV�� )LUVW� XS�� ZDV� $XJXVWXV� RI� 6KDZ� %URRN�� EUHG� E\�
7RQ\�0H\HUV� DQG� RZQHG�DQG� WUDLQHG� E\�5LFKDUG�9DOHQW��
*XV� LV� D� ��-PRQWK-ROG� EURZQ�&)�� HQHUJHWLF� DQG� IULHQGO\�

��ĚŽŐ͛Ɛ�ũŽď�ŝƐ�ŶĞǀĞƌ�ĚŽŶĞ—ƐƉƌĞĂĚŝŶŐ�ƚŚĞ�ůŽǀĞ͊ 
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ZLWK� JRRG� IXUQLVKLQJV�� +LV� VHDUFK� VKRZHG� VROLG� UDQJH��
VKRUWHQLQJ� ZKHQ� ZH� HQWHUHG� WKH� ZRRGV�� 2Q� H[LWLQJ� WKH�
ZRRGV��*XV�PDGH� D� ILQH� SRLQW� RQ� D� SODQWHG� FKXNDU��*XV�
WUDFNHG� WKH� SKHDVDQW� ZHOO� DQG� EURNH� LQWR� WKH� FRYHU� LQ�
VHDUFK�RI�KLV�TXDUU\��+H�KDG�QR�SUREOHPV�ZLWK� WKH�ZDWHU�
DQG� HQGHG� ZLWK� D� WRWDO� VFRUH� RI� ���� 7KLV� ZDV� H[FHOOHQW�
ZRUN�E\�*XV�DQG�5LFKDUG� 

�1H[W�ZDV�$GDU�RI�6KDZ�%URRN��RZQHG�DQG�WUDLQHG�E\�
3KLO�/XNLVK��*RUW��DV�KH� LV�FDOOHG��DQG�3KLO� WUDYHOHG�IURP�
3HQQV\OYDQLD� WR� WHVW�ZLWK�XV� LQ�0DLQH��*XV� DQG�*RUW� DUH�
OLWWHUPDWHV� DQG� GR� VKRZ� D� YDULDWLRQ� LQ� FRDW� W\SH��*RUW� LV�
HDJHU�� IULHQGO\�� DQG� KDV� JUHDW� JDPH� GULYH�� +H� KDG� DQ�
H[FHOOHQW� VHDUFK� LQ� ERWK� WKH� ILHOG� DQG� LQ� WKH� ZRRGV��
'HVSLWH� WKH� UHFHQW� GURXJKW� FRQGLWLRQV�� WKHUH� ZDV� D�
ZRRGFRFN� LQ� WKH� ZRRGV�� DQG� *RUW� SRLQWHG� LW�� 6KRZLQJ�
SHUVLVWHQFH��KH�PDGH�D�QLFH� WUDFN�RI� WKH�SKHDVDQW��*RUW¶V�
RQO\� KLFFXS� RI� WKH� GD\�ZDV� DW� WKH�ZDWHU�� UHTXLULQJ� VRPH�
H[WUD�HQFRXUDJHPHQW�WR�HQWHU�WKH�ZDWHU��$�WRWDO�VFRUH�RI����
ZDV�DZDUGHG�IRU�D�QLFH�MRE�E\�WKLV�WHDP� 

$QJXV�RI�3D\HWWH�5LYHU�DQG�:LOOLDP�&DUORZ�ZHUH�WKH�

ODVW� WHDP� WR� WHVW�RQ�6DWXUGD\��$QJXV��ZKRVH�FDOO�QDPH� LV�
2GLH��ZDV�EUHG�E\�5RJHU�DQG�1DQF\�)XUPDQ��2GLH�ZDV�D�
OLWWOH�WHQWDWLYH�GXULQJ�WKH�VHDUFK��VKRZLQJ�IODVKHV�RI�JRRG�
VHDUFK� PL[HG� ZLWK� VRPH� SHULRGV� RI� GHSHQGHQFH�� 2GLH�
GLGQ¶W�SRLQW�EXW�GLG�ILQG�WKH�FKXNDUV��+H�WKHQ�ZRUNHG�WKH�
SKHDVDQW� WUDFN� ZLWK� VRPH� KHVLWDWLRQ�� QHHGLQJ�
HQFRXUDJHPHQW� IRU�DERXW� WKH� ODVW����\DUGV��:KHQ�ZH�JRW�
WR�WKH�ZDWHU��ZH�ZHUH�LQ�IRU�D�VKRZ���2GLH�ORYHV�ZDWHU�DQG�
ORYHV�MXPSLQJ�LQ�ZLWK�JXVWR��:LWK�WKH�VW\OH�SRLQWV�DQG�WKH�
GHJUHH�RI�GLIILFXOW\� ILJXUHG� LQ�� WKRVH� MXPSV�ZHUH�HDVLO\�D�
����DV�VFRUHG�E\�RXU�2O\PSLF�J\PQDVWLFV�MXGJH��$OWKRXJK�
2GLH�ZDV�VRPHZKDW�WHQWDWLYH�DQG�VHQVLWLYH��KH�ZLOO�FRPH�
LQWR�KLV�RZQ�ZLWK�PRUH�H[SRVXUH��:LOOLDP�DQG�2GLH�KDYH�
D�JUHDW�ERQG�DQG�REYLRXVO\�HQMR\�VSHQGLQJ�WLPH�WRJHWKHU�� 

7KH� ILQDO� GRJ� IRU� WKLV� UHSRUW� IURP� WKH� 1RUWKHDVW�
&KDSWHU� ZDV�� LQ� IDFW�� WKH� ILUVW� WR� EH� WHVWHG�� )DQQ\� RG�
%RXĖRYVNp� VWXGiQN\�� DQ� LPSRUWHG� IHPDOH� EUHG� E\� 0JU��
-DURVODY�5DWDM�DQG�KDQGOHG�E\�/DXULH�&RQQHOO��)DQQ\�ZDV�
WHVWHG�HDUO\�WR�IUHH�XS�KHOSHUV�IRU�WKH�SULPDU\�WHVW��VFRULQJ�
DQ�LPSUHVVLYH����SRLQWV� 

�ƵƐƟŶ�ŽĨ��ŚĞƌƌǇ�ZŝǀĞƌ�ǁŝƚŚ�ŽǁŶĞƌƐ��ŶŝƚĂ�ĂŶĚ��ŚĂƌůĞƐ�dƌŝĂů�ďĞŝŶŐ�ĚŝƌĞĐƚĞĚ�ďǇ�:ƵĚŐĞ�WŚŝů��ĞŶŶĞƩ 
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ϭϴϵϰ�'ŽǀĞƌŶŽƌ�ZĚ͕͘��ĞůůŝŶŐŚĂŵ͕�t���ϵϴϮϮϵ͘��ƌĞĚ�ďǇ��ŶĚǇ�zĞĂƐƚ͘�WĞĚŝŐƌĞĞ�ϰϳϮ͕�WĂŐĞ�ϭϲ͘ 

�ǌĞĐŚ�DĂƚĞ͊�-��ƵƐƟŶ�ŽĨ��ŚĞƌƌǇ�ZŝǀĞƌ�;ŽǁŶĞƌ��ŚĂƌůĞƐ�dƌŝĂůͿ 

Photo by Charles Trial 
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�K'^��s�>h�d���/E�&�>>͕�ϮϬϮϬ�;�KEd/Eh��Ϳ 
�h^d/E� K&� �,�ZZz� Z/s�Z͕�D͕� ϭϳ�ŵŽƐ͘�tŚĞůƉĞĚ� ϰͬϭϯͬϮϬϭϵ͘� EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� �ŽĂƚ�—�ŵĞĚ͘�
ŚĂƌƐŚ͕�ŵĞĚ͘�ĚĞŶƐĞ͕� ƐƚĂŶĚĂƌĚ� ĨƵƌŶŝƐŚŝŶŐƐ͘� dĞŵƉĞƌĂŵĞŶƚ—ĨƌŝĞŶĚůǇ͕� ƚĞŶƚĂƟǀĞ͕�ǁĂƐ�ƉƵƚ�Žī�ďǇ�ŇƵƐŚ͘�KǁŶĞĚ�ďǇ��ŚĂƌůĞƐ�
dƌŝĂů͕�ϭϵϴ�WĞůůĞƟĞƌ�>Ŷ͕͘�dŝǀĞƌƚŽŶ͕�Z/��ϬϮϴϳϴ͘��ƌĞĚ�ďǇ�DŝŬĞͬ<ĂŶĂŬŽ�sĂŶĐĞ͘�WĞĚŝŐƌĞĞ�ϰϲϲ͕��ƵŐ͕͘�ϮϬϮϬ�'�^͘ 

����Z/E�� K&� ^,�t� �ZKK<͕� &͕� ϭϲ� ŵŽƐ͘� tŚĞůƉĞĚ� ϱͬϮͬϮϬϭϵ͘� EŽ� ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� EŽ� ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘� dĞŵƉĞƌĂŵĞŶƚ� —� ŚĂƉƉǇ͕� ĞĂŐĞƌ� ĨŽƌ� ŐĂŵĞ͘� KǁŶĞĚ� ďǇ� dĞĚ� sĂŶĚĞƌƉĂŶ͕� ϭϭϮϬ� ϱϬƚŚ� ^ƚ͘� E�͕� �ƵīĂůŽ͕� DE��
ϱϱϯϭϯ͘��ƌĞĚ�ďǇ�dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�h'/��K&�^,�t��ZKK<͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘�EŽ�ĐŽĂƚ�ĚĞƐĐƌŝƉƟŽŶƐ͘�
dĞŵƉĞƌĂŵĞŶƚ�—�ĞĂŐĞƌ͕�ĨƌŝĞŶĚůǇ͕�ŐŽŽĚ�ŐĂŵĞ�ĚĞƐŝƌĞ͘�KǁŶĞĚ�ďǇ�ZǇĂŶ�DĞǇĞƌƐ͕�ϭϮϮϬ�&ĂŝƌĨĂǆ�^ƚ͕͘�KƐŚŬŽƐŚ͕�t/��ϱϰϵϬϰ͘��ƌĞĚ�
ďǇ�dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�h'h^dh^�K&� ^,�t��ZKK<͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ� ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�—�ŵĞĚ͘�
ŚĂƌƐŚ͕�ŵĞĚ͘�ĚĞŶƐĞ͕�ƐƚĂŶĚĂƌĚ�ĨƵƌŶŝƐŚŝŶŐƐ͕�ŐŽŽĚ�ďĞůůǇ�ĐŽǀĞƌĂŐĞ͕�Ă�ůŝƩůĞ�ŽƉĞŶ�ŽŶ�ĐŚĞƐƚ͘�dĞŵƉĞƌĂŵĞŶƚ�—�ĨƌŝĞŶĚůǇ͕�ĐĂƵƟŽƵƐ�
ĂďŽƵƚ�ďĞŝŶŐ�ŚĂŶĚůĞĚ͕�ŐŽŽĚ�ŐĂŵĞ�ĚƌŝǀĞ͘�KǁŶĞĚ�ďǇ�ZŝĐŚĂƌĚ�sĂůĞŶƚ͕�Ϯ�,ĞŵůŽĐŬ��ƌ͕͘� ^ǇŽƐƐĞƚ͕�Ez� �ϭϭϳϵϭ͘��ƌĞĚ�ďǇ�dŽŶǇ�
DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

���Z�K&�^,�t��ZKK<͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�—�ŵĞĚ͘�ŚĂƌƐŚ͕�
ŵĞĚ͘�ĚĞŶƐĞ͕� ƐŚŽƌƚ͕�ŽƉĞŶ�ŽŶ�ĐŚĞƐƚ�ĂŶĚ�ŚĞĂĚ͘�dĞŵƉĞƌĂŵĞŶƚ�—� ĨƌŝĞŶĚůǇ͕�ĞĂŐĞƌ� ĨŽƌ�ŐĂŵĞ͕�ďŽůĚ͘�KǁŶĞĚ�ďǇ�WŚŝů� >ƵŬŝƐŚ͕�
ϵϯϭϮ�WůĂǇŚŽƵƐĞ�ZĚ͕͘�WĞƚĞƌƐďƵƌŐ͕�W���ϭϲϲϲϵ͘��ƌĞĚ�ďǇ�dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�z�� &Z�E</�� K&� ^,�t� �ZKK<͕�D͕� ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ� ϱͬϮͬϮϬϭϵ͘� EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� EŽ� ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘� dĞŵƉĞƌĂŵĞŶƚ�—� ŝŶƚĞŶƐĞ͕� ĞĂŐĞƌ� ĨŽƌ� ŐĂŵĞ͘�KǁŶĞĚ�ďǇ� :ĂŵĞƐ�DĞůĐŚĞƌ͕�tĂƚĞƌƚŽǁŶ͕�t/� � ϱϯϬϵϴ͘� �ƌĞĚ� ďǇ�
dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�s�Zz�K&�^,�t��ZKK<͕�&͕�ϭϱ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�^ůŝŐŚƚ�ŽǀĞƌďŝƚĞ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�
—� ŵĞĚ͘� ŚĂƌƐŚ͕� ƐŽŵĞ� ŽƉĞŶŶĞƐƐ͕� ƐůŝŐŚƚ� ĐƵƌů͕� ŽŬ� ďĞůůǇ� ĐŽǀĞƌĂŐĞ͘� dĞŵƉĞƌĂŵĞŶƚ�—� ŐŽŽĚ� ŐĂŵĞ� ĚƌŝǀĞ͕� ĨƌŝĞŶĚůǇ͕� ĞĂƐǇ� ƚŽ�
ŚĂŶĚůĞ͘�KǁŶĞĚ�ďǇ��ĂǀĞ�&ŝŶůĞǇ͕�ϭϭϬϲϲ��ĞƚŚ�^ƚƌĞĞƚ͕�WůǇŵŽƵƚŚ͕�/E�ϰϲϱϲϯ͘��ƌĞĚ�ďǇ�dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�
'�^ 

�E�z�K&�^,�t��ZKK<͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘�EŽ�ĐŽĂƚ�ĚĞƐĐƌŝƉƟŽŶƐ͘�
dĞŵƉĞƌĂŵĞŶƚ�—�ƐůŝŐŚƚůǇ�ĚĞƉĞŶĚĞŶƚ͕�ƚĞŶƚĂƟǀĞ͕�ůĂĐŬƐ�ĞǆƉĞƌŝĞŶĐĞ͘�KǁŶĞĚ�ďǇ��ĞŶŶŝƐ��ĂƌůƐŽŶ͕�ϯϴϬϭ��ĂƌƌĞƩ͕�,ŽŽĚ�ZŝǀĞƌ͕�
KZ��ϵϳϬϯϭ͘��ƌĞĚ�ďǇ�dŽŶǇ��DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�^W�E� K&� W�z�dd�� Z/s�Z͕� &͕� ϭϱ� ŵŽƐ͘� tŚĞůƉĞĚ� ϱͬϮϵͬϮϬϭϵ͘� EŽ� ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� EŽ� ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘� dĞŵƉĞƌĂŵĞŶƚ�—� ĞĂŐĞƌ͕� ĨƌŝĞŶĚůǇ͕� ŝŶĞǆƉĞƌŝĞŶĐĞĚ� ďƵƚ� ŐŽŽĚ� ŐĂŵĞ� ĚƌŝǀĞ͘� KǁŶĞĚ� ďǇ�DĂƩ� ^ƚƵŵƉ� ĂŶĚ� :Ƶůŝ�
DŽƌƐĞ͕�ϭϯϵϬϬ�^t��ϭϬϮŶĚ��ǀĞ͕͘�dŝŐĂƌĚ͘�KZ��ϵϳϮϮϯ͘��ƌĞĚ�ďǇ�ZŽŐĞƌͬEĂŶĐǇ�&ƵŚƌŵĂŶ͘�WĞĚŝŐƌĞĞ�ϰϲϵ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�E'h^�K&�W�z�dd��Z/s�Z͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮϵͬϮϬϭϵ͘�ůŽǁ�ƚĂŝů�ƐĞƚ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�
—�ŵĞĚ͘�ŚĂƌƐŚ͕�ůĂĐŬƐ�ĚĞŶƐŝƚǇ͕�ŽƉĞŶ�ŽŶ�ĐŚĞƐƚ�ĂŶĚ�ďĞůůǇ͘�dĞŵƉĞƌĂŵĞŶƚ—ĚŝĸĐƵůƚ�ƚŽ�ĞǆĂŵŝŶĞ͕�ƐŽŵĞǁŚĂƚ�ƚĞŶƚĂƟǀĞ�ŝŶ�ĮĞůĚ͕�
ŶĞĞĚƐ�ŐĂŵĞ�ĞǆƉŽƐƵƌĞ�ĂŶĚ�ĚƌŝǀĞ͕�ŐƵŶ�ƐĞŶƐŝƟǀĞ͘�KǁŶĞĚ�ďǇ�tŝůůŝĂŵ��ĂƌůŽǁ͕�Ϯϱ���ŝƌĐůĞǁŽŽĚ��ƌ͕͘��ŽǀĞŶƚƌǇ͕�Z/��ϬϮϴϭϲ͘��ƌĞĚ�
ďǇ�ZŽŐĞƌͬEĂŶĐǇ�&ƵŚƌŵĂŶ͘�WĞĚŝŐƌĞĞ�ϰϲϵ͕��ƵŐ͕͘�ϮϬϮϬ�'�^͘ 

 

 &RS\ULJKW�Ó������&HVN\�)RXVHN�1RUWK�$PHULFD 

)HEUXDU\����� ýHVNê�)RXVHN��1RUWK�$PHULFD 3DJH�� 

 

,W�ZDV�JUHDW� WR� VHH�RXU�FOXE�PHPEHUV�DQG� WKHLU�SXSV��
:H� ZHUH� DEOH� WR� FRPSOHWH� WKH� WHVWLQJ� IROORZLQJ� DOO� WKH�
&29,'-���JXLGHOLQHV��7KDQNV�WR�HYHU\RQH�ZKR�FDPH�DQG�
KHOSHG�PDNH� WKLV� KDSSHQ�� � ,� DP� VXUH� ZH� DOO� DUH� ORRNLQJ�
IRUZDUG�WR�QH[W�\HDU�ZLWK�WKH�KRSH�WKDW�ZH�FDQ�UHWXUQ�WR�D�
PRUH�QRUPDO�HYHQW� 

 

�ƵŐƵƐƚƵƐ�ŽĨ�^ŚĂǁ��ƌŽŽŬ��;'ƵƐͿ�ǁŝƚŚ�ŽǁŶĞƌ�ZŝĐŬ�sĂůĞŶƚ �ĚĂƌ�ŽĨ�^ŚĂǁ��ƌŽŽŬ��;'ŽƌƚͿ�ǁŝƚŚ�ŽǁŶĞƌ�WŚŝů�>ƵŬŝƐŚ 

�ŶŐƵƐ�ŽĨ�WĂǇĞƩĞ�ZŝǀĞƌ�;KĚŝĞ�Ϳ�ƐŚŽǁŝŶŐ�Žī�ŚŝƐ�ůŽǀĞ�ĨŽƌ�ǁĂƚĞƌ͊ 

KǁŶĞƌ�tŝůůŝĂŵ��ĂƌůŽǁ 

WŚŽƚŽƐ�ďǇ��ŚĂƌůĞƐ�dƌŝĂů 
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 &RS\ULJKW�Ó������&HVN\�)RXVHN�1RUWK�$PHULFD 

+HDUWODQG�)DOO�7HVW����� 
E\ 

5HP�'H-RQJ 
 

7 KH� ����� +HDUWODQG� )DOO� 7HVW� ZDV� DQ�
LPSURYLVDWLRQDO� DIIDLU�� 'XH� WR� &29,'-���� RXU�

UHJXODU�WHVW�JURXQGV�QHDU�%DUDERR��:LVFRQVLQ��ZHUH�FORVHG�
E\�WKH�VWDWH��DQG�QR�RWKHU�YHQXHV�FDSDEOH�RI�KRVWLQJ�D�IXOO-
VFDOH� GRJ� WHVW� ZHUH� DYDLODEOH�� &KDLU� 'DYH� 5HDG� DQG� WKH�
MXGJHV� ZHUH� OHIW� VFUDPEOLQJ� WR� ILQG� DQ� DOWHUQDWH� ZD\� WR�
WHVW�� 6LPSO\� ZDLWLQJ� XQWLO� 6SULQJ� ����� ZDV� QRW� DQ�
DSSHDOLQJ�RSWLRQ��7KDW�ZRXOG� UHVXOW� LQ�D�EDFNORJ�RI�GRJV�

WR� WHVW� DQG� RYHUZKHOP� RXU� FDSDFLW\�� 6R�� RUJDQL]HUV�
GHFLGHG�WR�KROG�RQO\�D�1DWXUDO�$ELOLW\�7HVW�� 

7KLV�ZRXOG�PHDQ� D� OHVV� GHPDQGLQJ� VHWWLQJ�� QR� GXFN�
WUDFNLQJ�ZDV� UHTXLUHG�� VR� QR�PDUVK� FRYHU� RU� RSHQ�ZDWHU�
ZDV� QHHGHG�� 7KH� WHVWLQJ� ZDV� VSOLW� LQWR� WZR� ORFDWLRQV�� $�
+HDUWODQG� JURXS� WUDLQV� RQFH� D� PRQWK� QHDU� 0DUVKDOO��
0LFKLJDQ�� RQ� SURSHUW\� RZQHG� E\� FOXE� PHPEHU� 'DQ�
:DOVK��+H�PDGH�KLV� ODQG�DYDLODEOH�� DQG�ZH�ZHUH� DEOH� WR�
WHVW�WZR�GRJV�WKHUH��%UHHGHU�7RQ\�0H\HUV��RI�:DWHUWRZQ��
:LVFRQVLQ��DUUDQJHG�XVH�RI�D�ORFDO�KXQW�FOXE�IRU�D�RQH-GD\�
WHVW�� �1R� HDV\� IHDW� ULJKW� DW� WKH� RSHQHU� RI� WKH�:LVFRQVLQ�
SUHVHUYH�KXQWLQJ�VHDVRQ���:H�KDG�VHYHQ�1$7�GRJV� OLQHG�
XS�IRU�WKDW�WHVW� 

^ŚĂǁ��ƌŽŽŬ�>ŝƩĞƌŵĂƚĞƐ�E�d�;^ĞƉƚ�ϭϮ͕�ϮϬϮϬͿ 

>�ƚŽ�Z͗�ZǇĂŶ�DĞǇĞƌƐ�Θ��ƵŐŝĞ͖�:ĂŵĞƐ�DĞůĐŚĞƌ�Θ��ǇĞ�&ƌĂŶŬŝĞ͖��ƌĞĞĚĞƌ�dŽŶǇ�DĞǇĞƌƐ͕�dĞĚ�sĂŶĚĞƌƉĂŶ�Θ��ĐǌĂƌŝŶĂ 

Photo by Rem DeJong 
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E�dhZ�>���/>/dz�d�^d͕ �&�>>�ϮϬϮϬ 

;�KEd/Eh��Ϳ 

  � ^ W d� t E �t � dW � �K �d d 

'ZKhW��ϰϳϬ͘�WĂŐĞ�ϭϲ                           

�,/�K�K&�s�E�d/�h^�D�:KZ͕�D͕�t� ϭϳ ϰ ϰ Ϯ ϰ ϯ ϰ ϯ Ϯϰ ///   ŽŬ 

'ZKhW��ϰϳϭ͘�WĂŐĞ�ϭϲ              

&�EEz�K���KhEKs^<�͕�^dh��E<z͕�&͕�D� ϭϲ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

'ZKhW��ϰϳϮ͘�WĂŐĞ�ϭϲ              

��E��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕t/ ϭϲ ϰ ϰ ϯ ϰ ϰ ϰ ϰ Ϯϳ //   ŽŬ 

�KEE/���K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕�t� ϭϲ ϰ Ϭ ϰ ϰ ϰ ϰ ϯ Ϯϯ    ŽŬ 

�>h��D�s/^��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕�
D/ 

ϭϲ ϰ ϭ Ϯ ϰ ϰ ϰ ϯ ϮϮ    ŽŬ 

�Z/''^�K&�dtK�Z/s�Z͛^��ZK^^/E'͕�D͕�t/ ϭϲ ϰ ϰ Ϭ ϰ Ϯ ϯ ϯ ϮϬ    ŽŬ 

�Z�D�^d�><�Z��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�
D͕�t/ 

ϭϲ ϰ Ϭ Ϯ ϰ ϯ ϯ ϯ ϭϵ    ŽŬ 

�Z/��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕�t� ϭϲ ϭ Ϭ ϭ ϰ ϭ Ϯ Ϯ ϭϭ    Ύ 

�K'^��s�>h�d���/E�&�>>͕�ϮϬϮϬ 
�Z��<�EZ/�'��K&���>����'>�͕�&͕�ϭϳ�ŵŽƐ͘�tŚĞůƉĞĚ��ϰͬϲͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�
Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ—�ŵĞĚŝƵŵ�ŚĂƌƐŚ͕�ŵĞĚŝƵŵ�ĚĞŶƐĞ͘�dĞŵƉĞƌĂŵĞŶƚ—ĨƌŝĞŶĚůǇ͕�ĞĂŐĞƌ͘�KǁŶĞĚ�ďǇ�
^ŝĚ�^ŝŅŝŶ͕�ϭϰϬϯϱ��WĂƌŬ��ŽǀĞ��ƌ͕͘��ƌŽŽŵĮĞůĚ͕��K��ϴϬϬϮϯ͘��ƌĞĚ�ďǇ�,ŝƌĂŵ��ĚĞůŵĂŶ͘�WĞĚŝŐƌĞĞ�ϰϲϱ͕�
�ƵŐ͕͘�ϮϬϮϬ�'�^͘ 

�Z/�<�K&���>����'>�͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ��ϰͬϲͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�
ŚĞŝŐŚƚ͘�EŽ�ĐŽĂƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dĞŵƉĞƌĂŵĞŶƚ—ďŽůĚ͕�ŝŶƚĞŶƐĞ͕�ŽǀĞƌĞĂŐĞƌ͕�ĐŽƵůĚ�ŶŽƚ�ƐŚŝŌ�ŐĞĂƌƐ�
ĨŽƌ�ƚƌĂĐŬ͘�KǁŶĞĚ�ďǇ�EŝĐŚŽůĂƐ�>ŽŶŐ͕�ϯϬϬϭϬ�^͘�ϵϱϵ�WZ�^�͕�<ĞŶŶĞǁŝĐŬ͕�t���ϵϵϯϯϴ͘��ƌĞĚ�ďǇ�,ŝƌĂŵ�
�ĚĞůŵĂŶ͘�WĞĚŝŐƌĞĞ�ϰϲϱ͕��ƵŐ͕͘�ϮϬϮϬ�'�^͘ 

�D��Z�K&��,�ZZz�Z/s�Z͕�&͕�ϭϳ�ŵŽƐ͘�tŚĞůƉĞĚ�ϰͬϭϯͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�
ŚĞŝŐŚƚ͘��ŽĂƚ—�ŇĂƚ�ůǇŝŶŐ͕�ƐŽŵĞǁŚĂƚ�ŽƉĞŶ�ŽŶ�ĐŚĞƐƚ͕�ŵĞĚ͘�ŚĂƌƐŚ͕�ŵĞĚ͘�ĚĞŶƐĞ͕�ĨĞŵŝŶŝŶĞ͕�ĮŶĞ�
ďŽŶĞĚ͘�dĞŵƉĞƌĂŵĞŶƚ—ĞĂƐǇ�ƚŽ�ĞǆĂŵŝŶĞ͕�ŵŽǀĞƐ�ǁĞůů�ŝŶ�ƚŚĞ�ĮĞůĚ͘��KǁŶĞĚ�ďǇ�dŽŵ��ƌĞƵĐŬŵĂŶ͕�
ϭϮϰϲ��ϭϰϭƐƚ�>ĂŶĞ�Et͕��ŶĚŽǀĞƌ͕�DE��ϱϱϯϬϰ͘��ƌĞĚ�ďǇ�DŝŬĞͬ<ĂŶĂŬŽ�sĂŶĐĞ͘�WĞĚŝŐƌĞĞ�ϰϲϲ͕��ƵŐ͕͘�
ϮϬϮϬ�'�^͘ 

�ĚŝƚŽƌ͛Ɛ�EŽƚĞ͗�dŚĞ�EĂƚƵƌĂů��ďŝůŝƚǇ�ƚĞƐƚƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�t��ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ƚŚĞ�KĐƚ͘�'�^�/ƐƐƵĞ 
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EŽƚĞ͗�ZĞĂĚĞƌƐ�ǁŝůů�ŶŽƟĐĞ�Ă�ĐŚĂŶŐĞ�ŝŶ�ŽŶĞ�ĂƐƉĞĐƚ�ŽĨ�ƌĞƉŽƌƟŶŐ�ŝŶ�ƚŚĂƚ�ŶŽ��KE&KZD�d/KE�Žƌ��K�d�ƐĐŽƌĞ�
ŝƐ�ŐŝǀĞŶ͘�tĞ�ŚĂǀĞ�ĨŽƵŶĚ�ƚŚĂƚ�ŵĂŶǇ�ĚŽŐƐ�ĂƌĞ�ƐƟůů�ŝŶ�ŐƌŽǁƚŚ�ƐƉƵƌƚƐ�Ăƚ�ƚŚĞƐĞ�ǇŽƵŶŐ�ĂŐĞƐ�ĂŶĚ�ƚŚĞ�ƚƌƵĞ�
ůĞŶŐƚŚ�ĂŶĚ�ŚĞŝŐŚƚ�ĐŚĂŶŐĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�E�d�ĂŶĚ�/,�d�ƚĞƐƚ͘��ŽĂƚƐ�ĂůƐŽ�ĐŚĂŶŐĞ�Ăƚ�ƚŚĞƐĞ�ǇŽƵŶŐ�ĂŐĞƐ͘��ůƐŽ͕�
ũĂǁƐ�ŐƌŽǁ�ŝƐ�ŝŶ�ƐƉƵƌƚƐ͕�ĂŶĚ�Ă�ϭϮ-ŵŽŶƚŚ-ŽůĚ�ĚŽŐ�ŵĂǇ�ŚĂǀĞ�Ă�ũĂǁ�ƚŚĂƚ�ŝƐ�ŵŝƐĂůŝŐŶĞĚ͕�ďƵƚ�ŝƚ�ŝƐ�ŽŬĂǇ�Ăƚ�ƚǁŽ�
ǇĞĂƌƐ�ŽĨ�ĂŐĞ͘ 

E�dhZ�>���/>/dz�d�^d͕ �&�>>�ϮϬϮϬ 

t/�с�tŝƐĐŽŶƐŝŶ��������D/�с�DŝĐŚŝŐĂŶ 

t��с�tĂƐŚŝŶŐƚŽŶ�����K�с��ŽůŽƌĂĚŽ 
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  � ^ W d� t E �t � dW � �K �d d 
'ZKhW��ϰϲϱ���ƵŐ͕͘�ϮϬϮϬ�'�^                           

�Z��<�EZ/�'��K&���>����'>�͕�D͕��K ϭϳ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

�Z/�<�K&���>����'>�͕�D͕�t� ϭϳ ϰ ϰ ϭ ϰ Ϯ ϯ ϯ Ϯϭ    ŽŬ 

'ZKhW��ϰϲϲ���ƵŐ͕͘�ϮϬϮϬ�'�^              

�D��Z�K&��,�ZZz�Z/s�Z͕�&͕�t/ ϭϳ ϰ ϰ ϯ ϰ ϰ ϰ ϰ Ϯϳ //   ŽŬ 

�h^d/E�K&��,�ZZz�Z/s�Z͕�D͕�D� ϭϳ ϭ ϯ ϭ ϰ Ϯ Ϯ Ϯ ϭϱ    Ύ 

'ZKhW��ϰϲϴ���ƵŐ͕͘�ϮϬϮϬ�'�^              

����Z/E��K&�^,�t��ZKK<͕�&͕�t/ ϭϲ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

�h'/��K&�^,�t��ZKK<͕�D͕�t/ ϭϲ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

�h'h^dh^�K&�^,�t��ZKK<͕�D͕�D� ϭϳ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

���Z�K&�^,�t��ZKK<͕�D͕�D� ϭϳ ϰ ϰ ϰ ϯ ϰ ϰ ϰ Ϯϳ /   ŽŬ 

�z��&Z�E</��K&�^,�t��ZKK<͕�D͕�t/ ϭϲ ϰ ϰ ϰ ϯ ϰ ϯ ϰ Ϯϲ /   ŽŬ 

�s�Zz�K&�^,�t��ZKK<͕�&͕�D/ ϭϱ ϰ Ϭ ϰ ϰ ϯ ϰ ϯ ϮϮ    ŽŬ 

�E�z�K&�^,�t��ZKK<͕�D͕�t� ϭϲ ϯ ϭ ϭ ϰ Ϯ ϯ ϯ ϭϳ    ŽŬ 

'ZKhW��ϰϲϵ͘��ƵŐ͘�ϮϬϮϬ�'�^                           

�^W�E�K&�W�z�dd��Z/s�Z͕�&͕�t� ϭϱ ϰ Ϭ ϯ ϭ ϯ ϯ Ϯ ϭϲ    ŽŬ 

�E'h^�K&�W�z�dd��Z/s�Z͕�D͕�D� ϭϲ Ϯ Ϭ Ϯ ϰ ϭ ϭ ϭ ϭϭ    Ύ 

 &RS\ULJKW�Ó������&HVN\�)RXVHN�1RUWK�$PHULFD 

)HEUXDU\����� ýHVNê�)RXVHN��1RUWK�$PHULFD 3DJH�� 

 

7HVWLQJ�LQ�0LFKLJDQ�ZHUH�0DUN�1HII�ZLWK�%OXH�0DYLV�
RI�7ZR�5LYHU¶V�&URVVLQJ�DQG�'DYH�)LQOH\�ZLWK�$YHU\�RI�
6KDZ�%URRN���0DYLV�LV�0DUN¶V�ILUVW�KXQWLQJ�GRJ��DQG�WKLV�
ZDV� KLV� ILUVW� H[SHULHQFH� WHVWLQJ�� � %HWZHHQ� &29,'� DQG�
IDPLO\�UHVSRQVLELOLWLHV��0DUN�KDG�OLWWOH�RSSRUWXQLW\�WR�KXQW�
ZLWK�0DYLV��DQG�WKDW� IDFW�EHFDPH�HYLGHQW�GXULQJ� WKH� WHVW���
0DYLV� GLG� D� JRRG� MRE� VHDUFKLQJ� GHVSLWH� KHU� OLPLWHG�
H[SRVXUH�� � 6KH�PDQDJHG� D� IODVK� SRLQW� EXW� ZDV� VXUSULVHG�
DQG�IULJKWHQHG�E\�WKH�SKHDVDQW�WDNLQJ�WR�WKH�DLU��$IWHU�WKDW��
VKH�ZDVQ¶W� VXUH� VKH�ZDQWHG� WR� JHW� WRR� FORVH� WR� WKRVH� ELJ�
ELUGV�� %\� WKH� WLPH� KHU� WHVW� HQGHG�� DQG� WKH� MXGJHV� KDG� D�
FKDQFH� WR� GR� D� OLWWOH� H[SRVXUH� ZRUN�� DOO� WKDW� FKDQJHG��
0DYLV� KDV� D� ORW� RI� SRWHQWLDO�� EXW� VKH� ZDV� XQDEOH� WR�
GHPRQVWUDWH�KHU�WDOHQWV��JLYHQ�WKH�ODFN�RI�H[SRVXUH��2Q�WKH�
WUDFN� RI� D� OLYH� ELUG��0DYLV� VKRZHG� WKDW� VKH� GHWHFWHG� WKH�
VFHQW�DQG�GLG�PDNH�VRPH�HIIRUW� WR� WUDFN��EXW� LW�ZDV�TXLWH�

OLPLWHG��6ZLPPLQJ�ZDV�KHU�IRUWH��0DYLV�FKDUJHG�LQWR�WKH�
SRQG� DQG� VZDP� HQWKXVLDVWLFDOO\� DIWHU� WKH� GXPP\�� 6KH�
GHPRQVWUDWHG� D� JUHDW� DWWLWXGH� WRZDUG� ZRUN� DQG� ZDV�
JHQHUDOO\� FRRSHUDWLYH�� QHWWLQJ� D� WRWDO� VFRUH� RI� ��� SRLQWV��
$IWHU�WKH�WHVW�FRQFOXGHG��WKH�MXGJHV�OHW�KHU�VHH�D�ELUG�UXQ�
DQG�WKHQ�OHW�KHU�WUDFN�LW��6KH�JRW�WR�KROG�D�ELUG�DQG�WKRXJKW�
WKDW� ZDV� ZRQGHUIXO�� :LWK� H[SRVXUH� DQG� WUDLQLQJ�� %OXH�
0DYLV� FDQ� EH� D� ILQH� KXQWHU�� :H� KRSH� WR� VHH� KRZ� VKH�
SURJUHVVHV�E\�,QWHUPHGLDWH�7HVW�WLPH� 

$YHU\�RI�6KDZ�%URRN�LV�D�SUHFRFLRXV�SXS�ZLWK�D�IDLU�
DPRXQW� RI� ELUG� H[SRVXUH�� 7KH� SUHYLRXV� IDOO�� VKH� KXQWHG�
VKDUSWDLOV�LQ�0RQWDQD�DQG�SKHDVDQWV�LQ�6RXWK�'DNRWD��6KH�
DOVR� DWWHQGHG� VHYHUDO� 0LFKLJDQ� WUDLQLQJ� GD\V�� $YHU\�
SHUIRUPHG�DQ� HQWKXVLDVWLF� VHDUFK��'HVSLWH� VHYHUDO� HIIRUWV��
VKH� GLG� QRW� SRLQW� WKH� SHQ-UDLVHG� ELUGV��2Q� WKH� WUDFN� RI� D�
OLYH� ELUG�� WKH� ELUG� PDGH� WZR� H[FHSWLRQDOO\� ORQJ� MXPSV�

dǁŽ�ZŝǀĞƌΖƐ��ƌŽƐƐŝŶŐ���>ŝƩĞƌ�E�d�;^ĞƉƚ�ϭϮ�ϮϬϮϬͿ 
>�ƚŽ�Z͗�<ĂƌůĂ�ĂŶĚ�DĂƌŬ��ŽƌŶŝĐŬ�Θ��ƌĂŵ�^ƚĂůŬĞƌ͖��ƌĞĞĚĞƌ��ŶĚǇ�zĞĂƐƚ͖�:ŽŶ��Žŝů�Θ��ĞŶĂ͖�<ŝƌŬ��ŝůůǇ�Θ��ƌŝŐŐƐ 

Photo by Rem DeJong 
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EHIRUH� GLVDSSHDULQJ� LQ� GHQVH� FRYHU�� � $YHU\� ZDV� YHU\�
SHUVLVWHQW�DQG�PDGH�D�JRRG�WUDFN��6KH¶V�HQWKXVLDVWLF�DERXW�
ZDWHU� DQG� PDGH� DQ� LPSUHVVLYH� ZDNH� XSRQ� HQWHULQJ� WKH�
SRQG��'XH� WR�QR�SRLQWLQJ��VKH�HDUQHG�D� WRWDO� VFRUH�RI�����
EXW�VKH�FOHDUO\�KDV�PXFK�SRWHQWLDO�DV�D�KXQWHU��� 

7KH�:LVFRQVLQ� SRUWLRQ� RI� WKH� WHVW� SUHVHQWHG� LWV� RZQ�
FKDOOHQJHV��7KH�GD\�EHIRUH�WKH�WHVW��LW�ZRXOG�QRW�KDYH�EHHQ�
VXUSULVLQJ� WR�VHH�1RDK¶V�DUN�IORDWLQJ�E\��7KH�IRUHFDVW� IRU�
WHVW�GD\�ZDV�QR�EHWWHU��ZLWK�KHDY\� UDLQ�SUHGLFWHG�DOO�GD\��
)RUWXQDWHO\�� WKH� UDLQ� FORXGV� PRVWO\� MXVW� JORZHUHG� DW� XV�
IURP� EH\RQG� WKH� WUHHV� DQG� GLGQ¶W� OHW� ORRVH� XQWLO� WKH� WHVW�
ZDV�RYHU���7KH�VKRRWLQJ�SUHVHUYH�ZDV�QRW�VHW�XS�DV�D�WHVW�
JURXQG��&RYHU�ZDV�H[WUHPHO\� WKLFN�� VR� LW�ZDV�GLIILFXOW� WR�
REVHUYH�ILHOG�ZRUN��7UDFNLQJ�FRQGLWLRQV�ZHUH�FKDOOHQJLQJ��
:H� ILQDOO\� VHWWOHG� IRU� D� PRZHG� ODZQ� DUHD� QHDU� D�
IDUPKRXVH� ZKHUH� ELUGV� FRXOG� UXQ� LQWR� GHQVH� JUDVV�� /HVV�
WKDQ�LGHDO��EXW�WKH�MXGJHV�PDGH�WKH�EHVW�RI�LW��:H�WHVWHG�LQ�
WZR�JURXSV��-LP�&URXVH�VHUYHG�DV�PHQWRU� WR�'DYH�)LQOH\�
DSSUHQWLFLQJ� DV� VHQLRU� MXGJH� RI� RQH� JURXS�� ZLWK�0RQLFD�
5HGPRQG� DV� DSSUHQWLFH�� 7KH\� WHVWHG� WKUHH� 7ZR� 5LYHU¶V�
&URVVLQJ�GRJV�EUHG�E\�$QG\�<HDVW� 

)LUVW� XS� LQ� WKLV� JURXS�ZDV�.LUN�'LOO\�ZLWK�%ULJJV� RI�
7ZR�5LYHU¶V�&URVVLQJ��%ULJJV�KDV�D�ODUJH��FKXQN\�SURILOH���
+H�SHUIRUPHG�ZHOO�LQ�KLV�VHDUFK��SRLQWLQJ�DQG�ZDWHU�ZRUN���
8QIRUWXQDWHO\�� KH�ZDV� UHDOO\� IOXPPR[HG� E\� WKH� WUDFNLQJ�
WHVW�� 7KH� SRRU� VHWWLQJ� XQGRXEWHGO\� FRQWULEXWHG� WR� WKLV��
$IWHU�DOO��ZH�ZHUH�FRQGXFWLQJ�WKH�WUDFN�RQ�D�PRZHG�ODZQ��
QHDU� D� EDUQ� ZLWK� WXUNH\V� LQ� WKH� SHQ�� :LWK� DOO� WKH�
GLVWUDFWLRQV��%ULJJV�VKXW�GRZQ��+RZHYHU��KH�VKRZHG�PXFK�
SURPLVH��DQG�ZH�KRSH�WR�VHH�KLP�H[FHO�DW�WKH�LQWHUPHGLDWH�
OHYHO� 

/LWWHUPDWH�%UDP�6WDONHU�FDPH�ZLWK�D� ORW�RI�ZLOG�ELUG�
H[SRVXUH��$�KDSS\�DQG�HQWKXVLDVWLF�GRJ��KH�PDGH�D�VROLG�
VHDUFK� EXW� ZRXOG� QRW� SRLQW� WKH� SHQ-UDLVHG� ELUGV�� +H� KDG�
VRPH�SUREOHPV�ZLWK�WKH�WUDFN��EXW�DJDLQ��FRQGLWLRQV�ZHUH�
SRRU��$OWKRXJK�KH�GLGQ¶W�SUL]H��KH�VKRXOG�SHUIRUP�ZHOO�LQ�
WKH�ILHOG��7KH�ODVW�RI�WKH�7ZR�5LYHU¶V�SXSV�ZDV�D�IHPDOH��
%HQD�� RZQHG� E\� -RQ� &RLO�� 6KH¶V� D� WUDGLWLRQDO� JUD\-ZLWK-
OLYHU-SODWHV-FRDWHG�GRJ��6KH�GLG�EHWWHU�WKDQ�WKH�UHVW�RI�WKH�
JURXS� LQ� WUDFNLQJ� WKH� OLYH� ELUG�� HDUQLQJ� �� SRLQWV��
2WKHUZLVH��VKH�HDUQHG�VROLG��V�LQ�DOO�FDWHJRULHV�IRU�D�WRWDO�
VFRUH�RI����DQG�D�3UL]H�,,���$���LQ�WUDFNLQJ�LV�UHTXLUHG�IRU�D�
3UL]H�,���� 

7RP�%UHXFNPDQ�UDQ�$PEHU�RI�&KHUU\�5LYHU��$�ILQH-

VWUXFWXUHG�IHPDOH��$PEHU�LV�D�JUDFHIXO�UXQQHU�LQ�WKH�ILHOG��
6KH� GLG� DQ� H[FHOOHQW� MRE�� ZLWK� RQO\� D� �� LQ� WUDFNLQJ�
SUHYHQWLQJ� D� SHUIHFW� VFRUH�� $JDLQ�� WKH� SRRU� WUDFNLQJ�
ORFDWLRQ� WKDW�ZH�ZHUH� IRUFHG� WR�XVH�SUREDEO\� FRQWULEXWHG�
WR� WKH� SUREOHP�� 6KH¶V� D� SURPLVLQJ� SXS� ZLWK� D� ORW� RI�
SRWHQWLDO� 

0HDQZKLOH�� LQ� *URXS� ,,�� $QG\� <HDVW�� LQ� WKH� VHQLRU�
MXGJH� UROH�� ZDV� FRDFKHG� E\� *UHJ� +XUWLJ�� 'DYH� 5HDG�
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IDOOLQJ�KDUG��EXW�LW�FRXOG�QRW�GDPSHQ�D�VXFFHVVIXO�WHVW��7KH�
FKDSWHU�HVSHFLDOO\�DSSUHFLDWHV�WKH�ZRUN�RI�7RQ\�0H\HUV�WR�
VHFXUH�WKH�WHVWLQJ�ORFDWLRQ��:H�DOVR�KDG�D�ILQH�GLQQHU�WKH�
HYHQLQJ�EHIRUH�DW�WKH�KXQW�FOXE��7KDQNV�WR�WKH�YROXQWHHUV�
ZKR�KHOSHG�E\�VHFXULQJ�ELUGV�DQG�VHUYLQJ�DV�ELUG�KDQGOHUV��
DQG�VSHFLDO�WKDQNV�WR�'DYH�5HDG��ZKR�GLG�DQ�DGPLUDEOH�
MRE�DV�WHVW�FKDLU�XQGHU�WU\LQJ�FRQGLWLRQV��$OO�WROG��ZH�
PDQDJHG�WR�WHVW�QLQH�QDWXUDO�DELOLW\�GRJV�DQG�KDYH�D�
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EHIRUH� GLVDSSHDULQJ� LQ� GHQVH� FRYHU�� � $YHU\� ZDV� YHU\�
SHUVLVWHQW�DQG�PDGH�D�JRRG�WUDFN��6KH¶V�HQWKXVLDVWLF�DERXW�
ZDWHU� DQG� PDGH� DQ� LPSUHVVLYH� ZDNH� XSRQ� HQWHULQJ� WKH�
SRQG��'XH� WR�QR�SRLQWLQJ��VKH�HDUQHG�D� WRWDO� VFRUH�RI�����
EXW�VKH�FOHDUO\�KDV�PXFK�SRWHQWLDO�DV�D�KXQWHU��� 

7KH�:LVFRQVLQ� SRUWLRQ� RI� WKH� WHVW� SUHVHQWHG� LWV� RZQ�
FKDOOHQJHV��7KH�GD\�EHIRUH�WKH�WHVW��LW�ZRXOG�QRW�KDYH�EHHQ�
VXUSULVLQJ� WR�VHH�1RDK¶V�DUN�IORDWLQJ�E\��7KH�IRUHFDVW� IRU�
WHVW�GD\�ZDV�QR�EHWWHU��ZLWK�KHDY\� UDLQ�SUHGLFWHG�DOO�GD\��
)RUWXQDWHO\�� WKH� UDLQ� FORXGV� PRVWO\� MXVW� JORZHUHG� DW� XV�
IURP� EH\RQG� WKH� WUHHV� DQG� GLGQ¶W� OHW� ORRVH� XQWLO� WKH� WHVW�
ZDV�RYHU���7KH�VKRRWLQJ�SUHVHUYH�ZDV�QRW�VHW�XS�DV�D�WHVW�
JURXQG��&RYHU�ZDV�H[WUHPHO\� WKLFN�� VR� LW�ZDV�GLIILFXOW� WR�
REVHUYH�ILHOG�ZRUN��7UDFNLQJ�FRQGLWLRQV�ZHUH�FKDOOHQJLQJ��
:H� ILQDOO\� VHWWOHG� IRU� D� PRZHG� ODZQ� DUHD� QHDU� D�
IDUPKRXVH� ZKHUH� ELUGV� FRXOG� UXQ� LQWR� GHQVH� JUDVV�� /HVV�
WKDQ�LGHDO��EXW�WKH�MXGJHV�PDGH�WKH�EHVW�RI�LW��:H�WHVWHG�LQ�
WZR�JURXSV��-LP�&URXVH�VHUYHG�DV�PHQWRU� WR�'DYH�)LQOH\�
DSSUHQWLFLQJ� DV� VHQLRU� MXGJH� RI� RQH� JURXS�� ZLWK�0RQLFD�
5HGPRQG� DV� DSSUHQWLFH�� 7KH\� WHVWHG� WKUHH� 7ZR� 5LYHU¶V�
&URVVLQJ�GRJV�EUHG�E\�$QG\�<HDVW� 

)LUVW� XS� LQ� WKLV� JURXS�ZDV�.LUN�'LOO\�ZLWK�%ULJJV� RI�
7ZR�5LYHU¶V�&URVVLQJ��%ULJJV�KDV�D�ODUJH��FKXQN\�SURILOH���
+H�SHUIRUPHG�ZHOO�LQ�KLV�VHDUFK��SRLQWLQJ�DQG�ZDWHU�ZRUN���
8QIRUWXQDWHO\�� KH�ZDV� UHDOO\� IOXPPR[HG� E\� WKH� WUDFNLQJ�
WHVW�� 7KH� SRRU� VHWWLQJ� XQGRXEWHGO\� FRQWULEXWHG� WR� WKLV��
$IWHU�DOO��ZH�ZHUH�FRQGXFWLQJ�WKH�WUDFN�RQ�D�PRZHG�ODZQ��
QHDU� D� EDUQ� ZLWK� WXUNH\V� LQ� WKH� SHQ�� :LWK� DOO� WKH�
GLVWUDFWLRQV��%ULJJV�VKXW�GRZQ��+RZHYHU��KH�VKRZHG�PXFK�
SURPLVH��DQG�ZH�KRSH�WR�VHH�KLP�H[FHO�DW�WKH�LQWHUPHGLDWH�
OHYHO� 

/LWWHUPDWH�%UDP�6WDONHU�FDPH�ZLWK�D� ORW�RI�ZLOG�ELUG�
H[SRVXUH��$�KDSS\�DQG�HQWKXVLDVWLF�GRJ��KH�PDGH�D�VROLG�
VHDUFK� EXW� ZRXOG� QRW� SRLQW� WKH� SHQ-UDLVHG� ELUGV�� +H� KDG�
VRPH�SUREOHPV�ZLWK�WKH�WUDFN��EXW�DJDLQ��FRQGLWLRQV�ZHUH�
SRRU��$OWKRXJK�KH�GLGQ¶W�SUL]H��KH�VKRXOG�SHUIRUP�ZHOO�LQ�
WKH�ILHOG��7KH�ODVW�RI�WKH�7ZR�5LYHU¶V�SXSV�ZDV�D�IHPDOH��
%HQD�� RZQHG� E\� -RQ� &RLO�� 6KH¶V� D� WUDGLWLRQDO� JUD\-ZLWK-
OLYHU-SODWHV-FRDWHG�GRJ��6KH�GLG�EHWWHU�WKDQ�WKH�UHVW�RI�WKH�
JURXS� LQ� WUDFNLQJ� WKH� OLYH� ELUG�� HDUQLQJ� �� SRLQWV��
2WKHUZLVH��VKH�HDUQHG�VROLG��V�LQ�DOO�FDWHJRULHV�IRU�D�WRWDO�
VFRUH�RI����DQG�D�3UL]H�,,���$���LQ�WUDFNLQJ�LV�UHTXLUHG�IRU�D�
3UL]H�,���� 

7RP�%UHXFNPDQ�UDQ�$PEHU�RI�&KHUU\�5LYHU��$�ILQH-

VWUXFWXUHG�IHPDOH��$PEHU�LV�D�JUDFHIXO�UXQQHU�LQ�WKH�ILHOG��
6KH� GLG� DQ� H[FHOOHQW� MRE�� ZLWK� RQO\� D� �� LQ� WUDFNLQJ�
SUHYHQWLQJ� D� SHUIHFW� VFRUH�� $JDLQ�� WKH� SRRU� WUDFNLQJ�
ORFDWLRQ� WKDW�ZH�ZHUH� IRUFHG� WR�XVH�SUREDEO\� FRQWULEXWHG�
WR� WKH� SUREOHP�� 6KH¶V� D� SURPLVLQJ� SXS� ZLWK� D� ORW� RI�
SRWHQWLDO� 

0HDQZKLOH�� LQ� *URXS� ,,�� $QG\� <HDVW�� LQ� WKH� VHQLRU�
MXGJH� UROH�� ZDV� FRDFKHG� E\� *UHJ� +XUWLJ�� 'DYH� 5HDG�
VHUYHG� DV� DSSUHQWLFH�� 7KLV� JURXS� HYDOXDWHG� WKUHH� 6KDZ�
%URRN�SXSV�EUHG�E\�7RQ\�0H\HUV��$\H�)UDQNLH��RZQHG�E\�
-LP� 0HOFKHU�� LV� DQ� LQWHQVH� KXQWHU� ZLWK� VRPH� XQLTXH�
EHKDYLRU��:KHQ�KH�JRW�FORVH�WR�WKH�ELUG��KH�OD\�GRZQ���+H�
VWLOO� JDUQHUHG� �V� LQ� SRLQWLQJ�� VHDUFKLQJ� DQG� WUDFNLQJ�� +H�
ZDV� PRUH� LQWHUHVWHG� LQ� ELUGV� DQG� VKRRWLQJ� WKDQ� LQ�
LQWHUUXSWLQJ�KLV�KXQW� IRU�D�VZLP��EXW�ZKHQ�RIIHUHG�D�ELUG�
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HDUQHG�D�WRWDO�VFRUH�RI����DQG�D�3UL]H�,���7KH�JURXS�VDYHG�
WKH�EHVW�IRU�ODVW��$XJLH�RI�6KDZ�%URRN��KDQGOHG�E\�5\DQ�
0H\HUV�� DQG� $F]DULQD� RI� 6KDZ� %URRN�� KDQGOHG� E\� 7HG�
9DQGHUSDQ�� HDFK� DFKLHYHG� D� SHUIHFW� VFRUH� RI� ��� DQG� D�
3UL]H�,�� 

$V�ZH�ILQLVKHG�UHDGLQJ�WKH�VFRUHV��WKH�UDLQ�VWDUWHG�
IDOOLQJ�KDUG��EXW�LW�FRXOG�QRW�GDPSHQ�D�VXFFHVVIXO�WHVW��7KH�
FKDSWHU�HVSHFLDOO\�DSSUHFLDWHV�WKH�ZRUN�RI�7RQ\�0H\HUV�WR�
VHFXUH�WKH�WHVWLQJ�ORFDWLRQ��:H�DOVR�KDG�D�ILQH�GLQQHU�WKH�
HYHQLQJ�EHIRUH�DW�WKH�KXQW�FOXE��7KDQNV�WR�WKH�YROXQWHHUV�
ZKR�KHOSHG�E\�VHFXULQJ�ELUGV�DQG�VHUYLQJ�DV�ELUG�KDQGOHUV��
DQG�VSHFLDO�WKDQNV�WR�'DYH�5HDG��ZKR�GLG�DQ�DGPLUDEOH�
MRE�DV�WHVW�FKDLU�XQGHU�WU\LQJ�FRQGLWLRQV��$OO�WROG��ZH�
PDQDJHG�WR�WHVW�QLQH�QDWXUDO�DELOLW\�GRJV�DQG�KDYH�D�
VXFFHVVIXO�IDOO�WHVWLQJ�VHDVRQ�� 
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'ZKhW��ϰϲϱ���ƵŐ͕͘�ϮϬϮϬ�'�^                           

�Z��<�EZ/�'��K&���>����'>�͕�D͕��K ϭϳ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

�Z/�<�K&���>����'>�͕�D͕�t� ϭϳ ϰ ϰ ϭ ϰ Ϯ ϯ ϯ Ϯϭ    ŽŬ 

'ZKhW��ϰϲϲ���ƵŐ͕͘�ϮϬϮϬ�'�^              

�D��Z�K&��,�ZZz�Z/s�Z͕�&͕�t/ ϭϳ ϰ ϰ ϯ ϰ ϰ ϰ ϰ Ϯϳ //   ŽŬ 

�h^d/E�K&��,�ZZz�Z/s�Z͕�D͕�D� ϭϳ ϭ ϯ ϭ ϰ Ϯ Ϯ Ϯ ϭϱ    Ύ 

'ZKhW��ϰϲϴ���ƵŐ͕͘�ϮϬϮϬ�'�^              

����Z/E��K&�^,�t��ZKK<͕�&͕�t/ ϭϲ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

�h'/��K&�^,�t��ZKK<͕�D͕�t/ ϭϲ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

�h'h^dh^�K&�^,�t��ZKK<͕�D͕�D� ϭϳ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

���Z�K&�^,�t��ZKK<͕�D͕�D� ϭϳ ϰ ϰ ϰ ϯ ϰ ϰ ϰ Ϯϳ /   ŽŬ 

�z��&Z�E</��K&�^,�t��ZKK<͕�D͕�t/ ϭϲ ϰ ϰ ϰ ϯ ϰ ϯ ϰ Ϯϲ /   ŽŬ 

�s�Zz�K&�^,�t��ZKK<͕�&͕�D/ ϭϱ ϰ Ϭ ϰ ϰ ϯ ϰ ϯ ϮϮ    ŽŬ 

�E�z�K&�^,�t��ZKK<͕�D͕�t� ϭϲ ϯ ϭ ϭ ϰ Ϯ ϯ ϯ ϭϳ    ŽŬ 

'ZKhW��ϰϲϵ͘��ƵŐ͘�ϮϬϮϬ�'�^                           

�^W�E�K&�W�z�dd��Z/s�Z͕�&͕�t� ϭϱ ϰ Ϭ ϯ ϭ ϯ ϯ Ϯ ϭϲ    ŽŬ 

�E'h^�K&�W�z�dd��Z/s�Z͕�D͕�D� ϭϲ Ϯ Ϭ Ϯ ϰ ϭ ϭ ϭ ϭϭ    Ύ 
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7HVWLQJ�LQ�0LFKLJDQ�ZHUH�0DUN�1HII�ZLWK�%OXH�0DYLV�
RI�7ZR�5LYHU¶V�&URVVLQJ�DQG�'DYH�)LQOH\�ZLWK�$YHU\�RI�
6KDZ�%URRN���0DYLV�LV�0DUN¶V�ILUVW�KXQWLQJ�GRJ��DQG�WKLV�
ZDV� KLV� ILUVW� H[SHULHQFH� WHVWLQJ�� � %HWZHHQ� &29,'� DQG�
IDPLO\�UHVSRQVLELOLWLHV��0DUN�KDG�OLWWOH�RSSRUWXQLW\�WR�KXQW�
ZLWK�0DYLV��DQG�WKDW� IDFW�EHFDPH�HYLGHQW�GXULQJ� WKH� WHVW���
0DYLV� GLG� D� JRRG� MRE� VHDUFKLQJ� GHVSLWH� KHU� OLPLWHG�
H[SRVXUH�� � 6KH�PDQDJHG� D� IODVK� SRLQW� EXW� ZDV� VXUSULVHG�
DQG�IULJKWHQHG�E\�WKH�SKHDVDQW�WDNLQJ�WR�WKH�DLU��$IWHU�WKDW��
VKH�ZDVQ¶W� VXUH� VKH�ZDQWHG� WR� JHW� WRR� FORVH� WR� WKRVH� ELJ�
ELUGV�� %\� WKH� WLPH� KHU� WHVW� HQGHG�� DQG� WKH� MXGJHV� KDG� D�
FKDQFH� WR� GR� D� OLWWOH� H[SRVXUH� ZRUN�� DOO� WKDW� FKDQJHG��
0DYLV� KDV� D� ORW� RI� SRWHQWLDO�� EXW� VKH� ZDV� XQDEOH� WR�
GHPRQVWUDWH�KHU�WDOHQWV��JLYHQ�WKH�ODFN�RI�H[SRVXUH��2Q�WKH�
WUDFN� RI� D� OLYH� ELUG��0DYLV� VKRZHG� WKDW� VKH� GHWHFWHG� WKH�
VFHQW�DQG�GLG�PDNH�VRPH�HIIRUW� WR� WUDFN��EXW� LW�ZDV�TXLWH�

OLPLWHG��6ZLPPLQJ�ZDV�KHU�IRUWH��0DYLV�FKDUJHG�LQWR�WKH�
SRQG� DQG� VZDP� HQWKXVLDVWLFDOO\� DIWHU� WKH� GXPP\�� 6KH�
GHPRQVWUDWHG� D� JUHDW� DWWLWXGH� WRZDUG� ZRUN� DQG� ZDV�
JHQHUDOO\� FRRSHUDWLYH�� QHWWLQJ� D� WRWDO� VFRUH� RI� ��� SRLQWV��
$IWHU�WKH�WHVW�FRQFOXGHG��WKH�MXGJHV�OHW�KHU�VHH�D�ELUG�UXQ�
DQG�WKHQ�OHW�KHU�WUDFN�LW��6KH�JRW�WR�KROG�D�ELUG�DQG�WKRXJKW�
WKDW� ZDV� ZRQGHUIXO�� :LWK� H[SRVXUH� DQG� WUDLQLQJ�� %OXH�
0DYLV� FDQ� EH� D� ILQH� KXQWHU�� :H� KRSH� WR� VHH� KRZ� VKH�
SURJUHVVHV�E\�,QWHUPHGLDWH�7HVW�WLPH� 

$YHU\�RI�6KDZ�%URRN�LV�D�SUHFRFLRXV�SXS�ZLWK�D�IDLU�
DPRXQW� RI� ELUG� H[SRVXUH�� 7KH� SUHYLRXV� IDOO�� VKH� KXQWHG�
VKDUSWDLOV�LQ�0RQWDQD�DQG�SKHDVDQWV�LQ�6RXWK�'DNRWD��6KH�
DOVR� DWWHQGHG� VHYHUDO� 0LFKLJDQ� WUDLQLQJ� GD\V�� $YHU\�
SHUIRUPHG�DQ� HQWKXVLDVWLF� VHDUFK��'HVSLWH� VHYHUDO� HIIRUWV��
VKH� GLG� QRW� SRLQW� WKH� SHQ-UDLVHG� ELUGV��2Q� WKH� WUDFN� RI� D�
OLYH� ELUG�� WKH� ELUG� PDGH� WZR� H[FHSWLRQDOO\� ORQJ� MXPSV�

dǁŽ�ZŝǀĞƌΖƐ��ƌŽƐƐŝŶŐ���>ŝƩĞƌ�E�d�;^ĞƉƚ�ϭϮ�ϮϬϮϬͿ 
>�ƚŽ�Z͗�<ĂƌůĂ�ĂŶĚ�DĂƌŬ��ŽƌŶŝĐŬ�Θ��ƌĂŵ�^ƚĂůŬĞƌ͖��ƌĞĞĚĞƌ��ŶĚǇ�zĞĂƐƚ͖�:ŽŶ��Žŝů�Θ��ĞŶĂ͖�<ŝƌŬ��ŝůůǇ�Θ��ƌŝŐŐƐ 

Photo by Rem DeJong 
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+HDUWODQG�)DOO�7HVW����� 
E\ 

5HP�'H-RQJ 
 

7 KH� ����� +HDUWODQG� )DOO� 7HVW� ZDV� DQ�
LPSURYLVDWLRQDO� DIIDLU�� 'XH� WR� &29,'-���� RXU�

UHJXODU�WHVW�JURXQGV�QHDU�%DUDERR��:LVFRQVLQ��ZHUH�FORVHG�
E\�WKH�VWDWH��DQG�QR�RWKHU�YHQXHV�FDSDEOH�RI�KRVWLQJ�D�IXOO-
VFDOH� GRJ� WHVW� ZHUH� DYDLODEOH�� &KDLU� 'DYH� 5HDG� DQG� WKH�
MXGJHV� ZHUH� OHIW� VFUDPEOLQJ� WR� ILQG� DQ� DOWHUQDWH� ZD\� WR�
WHVW�� 6LPSO\� ZDLWLQJ� XQWLO� 6SULQJ� ����� ZDV� QRW� DQ�
DSSHDOLQJ�RSWLRQ��7KDW�ZRXOG� UHVXOW� LQ�D�EDFNORJ�RI�GRJV�

WR� WHVW� DQG� RYHUZKHOP� RXU� FDSDFLW\�� 6R�� RUJDQL]HUV�
GHFLGHG�WR�KROG�RQO\�D�1DWXUDO�$ELOLW\�7HVW�� 

7KLV�ZRXOG�PHDQ� D� OHVV� GHPDQGLQJ� VHWWLQJ�� QR� GXFN�
WUDFNLQJ�ZDV� UHTXLUHG�� VR� QR�PDUVK� FRYHU� RU� RSHQ�ZDWHU�
ZDV� QHHGHG�� 7KH� WHVWLQJ� ZDV� VSOLW� LQWR� WZR� ORFDWLRQV�� $�
+HDUWODQG� JURXS� WUDLQV� RQFH� D� PRQWK� QHDU� 0DUVKDOO��
0LFKLJDQ�� RQ� SURSHUW\� RZQHG� E\� FOXE� PHPEHU� 'DQ�
:DOVK��+H�PDGH�KLV� ODQG�DYDLODEOH�� DQG�ZH�ZHUH� DEOH� WR�
WHVW�WZR�GRJV�WKHUH��%UHHGHU�7RQ\�0H\HUV��RI�:DWHUWRZQ��
:LVFRQVLQ��DUUDQJHG�XVH�RI�D�ORFDO�KXQW�FOXE�IRU�D�RQH-GD\�
WHVW�� �1R� HDV\� IHDW� ULJKW� DW� WKH� RSHQHU� RI� WKH�:LVFRQVLQ�
SUHVHUYH�KXQWLQJ�VHDVRQ���:H�KDG�VHYHQ�1$7�GRJV� OLQHG�
XS�IRU�WKDW�WHVW� 

^ŚĂǁ��ƌŽŽŬ�>ŝƩĞƌŵĂƚĞƐ�E�d�;^ĞƉƚ�ϭϮ͕�ϮϬϮϬͿ 

>�ƚŽ�Z͗�ZǇĂŶ�DĞǇĞƌƐ�Θ��ƵŐŝĞ͖�:ĂŵĞƐ�DĞůĐŚĞƌ�Θ��ǇĞ�&ƌĂŶŬŝĞ͖��ƌĞĞĚĞƌ�dŽŶǇ�DĞǇĞƌƐ͕�dĞĚ�sĂŶĚĞƌƉĂŶ�Θ��ĐǌĂƌŝŶĂ 

Photo by Rem DeJong 
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)HEUXDU\����� ýHVNê�)RXVHN��1RUWK�$PHULFD 3DJH��� 

 

E�dhZ�>���/>/dz�d�^d͕ �&�>>�ϮϬϮϬ 

;�KEd/Eh��Ϳ 

  � ^ W d� t E �t � dW � �K �d d 

'ZKhW��ϰϳϬ͘�WĂŐĞ�ϭϲ                           

�,/�K�K&�s�E�d/�h^�D�:KZ͕�D͕�t� ϭϳ ϰ ϰ Ϯ ϰ ϯ ϰ ϯ Ϯϰ ///   ŽŬ 

'ZKhW��ϰϳϭ͘�WĂŐĞ�ϭϲ              

&�EEz�K���KhEKs^<�͕�^dh��E<z͕�&͕�D� ϭϲ ϰ ϰ ϰ ϰ ϰ ϰ ϰ Ϯϴ /   ŽŬ 

'ZKhW��ϰϳϮ͘�WĂŐĞ�ϭϲ              

��E��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕t/ ϭϲ ϰ ϰ ϯ ϰ ϰ ϰ ϰ Ϯϳ //   ŽŬ 

�KEE/���K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕�t� ϭϲ ϰ Ϭ ϰ ϰ ϰ ϰ ϯ Ϯϯ    ŽŬ 

�>h��D�s/^��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕�
D/ 

ϭϲ ϰ ϭ Ϯ ϰ ϰ ϰ ϯ ϮϮ    ŽŬ 

�Z/''^�K&�dtK�Z/s�Z͛^��ZK^^/E'͕�D͕�t/ ϭϲ ϰ ϰ Ϭ ϰ Ϯ ϯ ϯ ϮϬ    ŽŬ 

�Z�D�^d�><�Z��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�
D͕�t/ 

ϭϲ ϰ Ϭ Ϯ ϰ ϯ ϯ ϯ ϭϵ    ŽŬ 

�Z/��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕�t� ϭϲ ϭ Ϭ ϭ ϰ ϭ Ϯ Ϯ ϭϭ    Ύ 

�K'^��s�>h�d���/E�&�>>͕�ϮϬϮϬ 
�Z��<�EZ/�'��K&���>����'>�͕�&͕�ϭϳ�ŵŽƐ͘�tŚĞůƉĞĚ��ϰͬϲͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�
Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ—�ŵĞĚŝƵŵ�ŚĂƌƐŚ͕�ŵĞĚŝƵŵ�ĚĞŶƐĞ͘�dĞŵƉĞƌĂŵĞŶƚ—ĨƌŝĞŶĚůǇ͕�ĞĂŐĞƌ͘�KǁŶĞĚ�ďǇ�
^ŝĚ�^ŝŅŝŶ͕�ϭϰϬϯϱ��WĂƌŬ��ŽǀĞ��ƌ͕͘��ƌŽŽŵĮĞůĚ͕��K��ϴϬϬϮϯ͘��ƌĞĚ�ďǇ�,ŝƌĂŵ��ĚĞůŵĂŶ͘�WĞĚŝŐƌĞĞ�ϰϲϱ͕�
�ƵŐ͕͘�ϮϬϮϬ�'�^͘ 

�Z/�<�K&���>����'>�͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ��ϰͬϲͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�
ŚĞŝŐŚƚ͘�EŽ�ĐŽĂƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dĞŵƉĞƌĂŵĞŶƚ—ďŽůĚ͕�ŝŶƚĞŶƐĞ͕�ŽǀĞƌĞĂŐĞƌ͕�ĐŽƵůĚ�ŶŽƚ�ƐŚŝŌ�ŐĞĂƌƐ�
ĨŽƌ�ƚƌĂĐŬ͘�KǁŶĞĚ�ďǇ�EŝĐŚŽůĂƐ�>ŽŶŐ͕�ϯϬϬϭϬ�^͘�ϵϱϵ�WZ�^�͕�<ĞŶŶĞǁŝĐŬ͕�t���ϵϵϯϯϴ͘��ƌĞĚ�ďǇ�,ŝƌĂŵ�
�ĚĞůŵĂŶ͘�WĞĚŝŐƌĞĞ�ϰϲϱ͕��ƵŐ͕͘�ϮϬϮϬ�'�^͘ 

�D��Z�K&��,�ZZz�Z/s�Z͕�&͕�ϭϳ�ŵŽƐ͘�tŚĞůƉĞĚ�ϰͬϭϯͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�
ŚĞŝŐŚƚ͘��ŽĂƚ—�ŇĂƚ�ůǇŝŶŐ͕�ƐŽŵĞǁŚĂƚ�ŽƉĞŶ�ŽŶ�ĐŚĞƐƚ͕�ŵĞĚ͘�ŚĂƌƐŚ͕�ŵĞĚ͘�ĚĞŶƐĞ͕�ĨĞŵŝŶŝŶĞ͕�ĮŶĞ�
ďŽŶĞĚ͘�dĞŵƉĞƌĂŵĞŶƚ—ĞĂƐǇ�ƚŽ�ĞǆĂŵŝŶĞ͕�ŵŽǀĞƐ�ǁĞůů�ŝŶ�ƚŚĞ�ĮĞůĚ͘��KǁŶĞĚ�ďǇ�dŽŵ��ƌĞƵĐŬŵĂŶ͕�
ϭϮϰϲ��ϭϰϭƐƚ�>ĂŶĞ�Et͕��ŶĚŽǀĞƌ͕�DE��ϱϱϯϬϰ͘��ƌĞĚ�ďǇ�DŝŬĞͬ<ĂŶĂŬŽ�sĂŶĐĞ͘�WĞĚŝŐƌĞĞ�ϰϲϲ͕��ƵŐ͕͘�
ϮϬϮϬ�'�^͘ 

�ĚŝƚŽƌ͛Ɛ�EŽƚĞ͗�dŚĞ�EĂƚƵƌĂů��ďŝůŝƚǇ�ƚĞƐƚƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�t��ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ƚŚĞ�KĐƚ͘�'�^�/ƐƐƵĞ 
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�K'^��s�>h�d���/E�&�>>͕�ϮϬϮϬ�;�KEd/Eh��Ϳ 
�h^d/E� K&� �,�ZZz� Z/s�Z͕�D͕� ϭϳ�ŵŽƐ͘�tŚĞůƉĞĚ� ϰͬϭϯͬϮϬϭϵ͘� EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� �ŽĂƚ�—�ŵĞĚ͘�
ŚĂƌƐŚ͕�ŵĞĚ͘�ĚĞŶƐĞ͕� ƐƚĂŶĚĂƌĚ� ĨƵƌŶŝƐŚŝŶŐƐ͘� dĞŵƉĞƌĂŵĞŶƚ—ĨƌŝĞŶĚůǇ͕� ƚĞŶƚĂƟǀĞ͕�ǁĂƐ�ƉƵƚ�Žī�ďǇ�ŇƵƐŚ͘�KǁŶĞĚ�ďǇ��ŚĂƌůĞƐ�
dƌŝĂů͕�ϭϵϴ�WĞůůĞƟĞƌ�>Ŷ͕͘�dŝǀĞƌƚŽŶ͕�Z/��ϬϮϴϳϴ͘��ƌĞĚ�ďǇ�DŝŬĞͬ<ĂŶĂŬŽ�sĂŶĐĞ͘�WĞĚŝŐƌĞĞ�ϰϲϲ͕��ƵŐ͕͘�ϮϬϮϬ�'�^͘ 

����Z/E�� K&� ^,�t� �ZKK<͕� &͕� ϭϲ� ŵŽƐ͘� tŚĞůƉĞĚ� ϱͬϮͬϮϬϭϵ͘� EŽ� ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� EŽ� ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘� dĞŵƉĞƌĂŵĞŶƚ� —� ŚĂƉƉǇ͕� ĞĂŐĞƌ� ĨŽƌ� ŐĂŵĞ͘� KǁŶĞĚ� ďǇ� dĞĚ� sĂŶĚĞƌƉĂŶ͕� ϭϭϮϬ� ϱϬƚŚ� ^ƚ͘� E�͕� �ƵīĂůŽ͕� DE��
ϱϱϯϭϯ͘��ƌĞĚ�ďǇ�dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�h'/��K&�^,�t��ZKK<͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘�EŽ�ĐŽĂƚ�ĚĞƐĐƌŝƉƟŽŶƐ͘�
dĞŵƉĞƌĂŵĞŶƚ�—�ĞĂŐĞƌ͕�ĨƌŝĞŶĚůǇ͕�ŐŽŽĚ�ŐĂŵĞ�ĚĞƐŝƌĞ͘�KǁŶĞĚ�ďǇ�ZǇĂŶ�DĞǇĞƌƐ͕�ϭϮϮϬ�&ĂŝƌĨĂǆ�^ƚ͕͘�KƐŚŬŽƐŚ͕�t/��ϱϰϵϬϰ͘��ƌĞĚ�
ďǇ�dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�h'h^dh^�K&� ^,�t��ZKK<͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ� ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�—�ŵĞĚ͘�
ŚĂƌƐŚ͕�ŵĞĚ͘�ĚĞŶƐĞ͕�ƐƚĂŶĚĂƌĚ�ĨƵƌŶŝƐŚŝŶŐƐ͕�ŐŽŽĚ�ďĞůůǇ�ĐŽǀĞƌĂŐĞ͕�Ă�ůŝƩůĞ�ŽƉĞŶ�ŽŶ�ĐŚĞƐƚ͘�dĞŵƉĞƌĂŵĞŶƚ�—�ĨƌŝĞŶĚůǇ͕�ĐĂƵƟŽƵƐ�
ĂďŽƵƚ�ďĞŝŶŐ�ŚĂŶĚůĞĚ͕�ŐŽŽĚ�ŐĂŵĞ�ĚƌŝǀĞ͘�KǁŶĞĚ�ďǇ�ZŝĐŚĂƌĚ�sĂůĞŶƚ͕�Ϯ�,ĞŵůŽĐŬ��ƌ͕͘� ^ǇŽƐƐĞƚ͕�Ez� �ϭϭϳϵϭ͘��ƌĞĚ�ďǇ�dŽŶǇ�
DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

���Z�K&�^,�t��ZKK<͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�—�ŵĞĚ͘�ŚĂƌƐŚ͕�
ŵĞĚ͘�ĚĞŶƐĞ͕� ƐŚŽƌƚ͕�ŽƉĞŶ�ŽŶ�ĐŚĞƐƚ�ĂŶĚ�ŚĞĂĚ͘�dĞŵƉĞƌĂŵĞŶƚ�—� ĨƌŝĞŶĚůǇ͕�ĞĂŐĞƌ� ĨŽƌ�ŐĂŵĞ͕�ďŽůĚ͘�KǁŶĞĚ�ďǇ�WŚŝů� >ƵŬŝƐŚ͕�
ϵϯϭϮ�WůĂǇŚŽƵƐĞ�ZĚ͕͘�WĞƚĞƌƐďƵƌŐ͕�W���ϭϲϲϲϵ͘��ƌĞĚ�ďǇ�dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�z�� &Z�E</�� K&� ^,�t� �ZKK<͕�D͕� ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ� ϱͬϮͬϮϬϭϵ͘� EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� EŽ� ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘� dĞŵƉĞƌĂŵĞŶƚ�—� ŝŶƚĞŶƐĞ͕� ĞĂŐĞƌ� ĨŽƌ� ŐĂŵĞ͘�KǁŶĞĚ�ďǇ� :ĂŵĞƐ�DĞůĐŚĞƌ͕�tĂƚĞƌƚŽǁŶ͕�t/� � ϱϯϬϵϴ͘� �ƌĞĚ� ďǇ�
dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�s�Zz�K&�^,�t��ZKK<͕�&͕�ϭϱ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�^ůŝŐŚƚ�ŽǀĞƌďŝƚĞ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�
—� ŵĞĚ͘� ŚĂƌƐŚ͕� ƐŽŵĞ� ŽƉĞŶŶĞƐƐ͕� ƐůŝŐŚƚ� ĐƵƌů͕� ŽŬ� ďĞůůǇ� ĐŽǀĞƌĂŐĞ͘� dĞŵƉĞƌĂŵĞŶƚ�—� ŐŽŽĚ� ŐĂŵĞ� ĚƌŝǀĞ͕� ĨƌŝĞŶĚůǇ͕� ĞĂƐǇ� ƚŽ�
ŚĂŶĚůĞ͘�KǁŶĞĚ�ďǇ��ĂǀĞ�&ŝŶůĞǇ͕�ϭϭϬϲϲ��ĞƚŚ�^ƚƌĞĞƚ͕�WůǇŵŽƵƚŚ͕�/E�ϰϲϱϲϯ͘��ƌĞĚ�ďǇ�dŽŶǇ�DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�
'�^ 

�E�z�K&�^,�t��ZKK<͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘�EŽ�ĐŽĂƚ�ĚĞƐĐƌŝƉƟŽŶƐ͘�
dĞŵƉĞƌĂŵĞŶƚ�—�ƐůŝŐŚƚůǇ�ĚĞƉĞŶĚĞŶƚ͕�ƚĞŶƚĂƟǀĞ͕�ůĂĐŬƐ�ĞǆƉĞƌŝĞŶĐĞ͘�KǁŶĞĚ�ďǇ��ĞŶŶŝƐ��ĂƌůƐŽŶ͕�ϯϴϬϭ��ĂƌƌĞƩ͕�,ŽŽĚ�ZŝǀĞƌ͕�
KZ��ϵϳϬϯϭ͘��ƌĞĚ�ďǇ�dŽŶǇ��DĞǇĞƌƐ͘�WĞĚŝŐƌĞĞ�ϰϲϴ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�^W�E� K&� W�z�dd�� Z/s�Z͕� &͕� ϭϱ� ŵŽƐ͘� tŚĞůƉĞĚ� ϱͬϮϵͬϮϬϭϵ͘� EŽ� ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� EŽ� ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘� dĞŵƉĞƌĂŵĞŶƚ�—� ĞĂŐĞƌ͕� ĨƌŝĞŶĚůǇ͕� ŝŶĞǆƉĞƌŝĞŶĐĞĚ� ďƵƚ� ŐŽŽĚ� ŐĂŵĞ� ĚƌŝǀĞ͘� KǁŶĞĚ� ďǇ�DĂƩ� ^ƚƵŵƉ� ĂŶĚ� :Ƶůŝ�
DŽƌƐĞ͕�ϭϯϵϬϬ�^t��ϭϬϮŶĚ��ǀĞ͕͘�dŝŐĂƌĚ͘�KZ��ϵϳϮϮϯ͘��ƌĞĚ�ďǇ�ZŽŐĞƌͬEĂŶĐǇ�&ƵŚƌŵĂŶ͘�WĞĚŝŐƌĞĞ�ϰϲϵ͕��ƵŐ͕͘�ϮϬϮϬ�'�^ 

�E'h^�K&�W�z�dd��Z/s�Z͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮϵͬϮϬϭϵ͘�ůŽǁ�ƚĂŝů�ƐĞƚ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�
—�ŵĞĚ͘�ŚĂƌƐŚ͕�ůĂĐŬƐ�ĚĞŶƐŝƚǇ͕�ŽƉĞŶ�ŽŶ�ĐŚĞƐƚ�ĂŶĚ�ďĞůůǇ͘�dĞŵƉĞƌĂŵĞŶƚ—ĚŝĸĐƵůƚ�ƚŽ�ĞǆĂŵŝŶĞ͕�ƐŽŵĞǁŚĂƚ�ƚĞŶƚĂƟǀĞ�ŝŶ�ĮĞůĚ͕�
ŶĞĞĚƐ�ŐĂŵĞ�ĞǆƉŽƐƵƌĞ�ĂŶĚ�ĚƌŝǀĞ͕�ŐƵŶ�ƐĞŶƐŝƟǀĞ͘�KǁŶĞĚ�ďǇ�tŝůůŝĂŵ��ĂƌůŽǁ͕�Ϯϱ���ŝƌĐůĞǁŽŽĚ��ƌ͕͘��ŽǀĞŶƚƌǇ͕�Z/��ϬϮϴϭϲ͘��ƌĞĚ�
ďǇ�ZŽŐĞƌͬEĂŶĐǇ�&ƵŚƌŵĂŶ͘�WĞĚŝŐƌĞĞ�ϰϲϵ͕��ƵŐ͕͘�ϮϬϮϬ�'�^͘ 
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,W�ZDV�JUHDW� WR� VHH�RXU�FOXE�PHPEHUV�DQG� WKHLU�SXSV��
:H� ZHUH� DEOH� WR� FRPSOHWH� WKH� WHVWLQJ� IROORZLQJ� DOO� WKH�
&29,'-���JXLGHOLQHV��7KDQNV�WR�HYHU\RQH�ZKR�FDPH�DQG�
KHOSHG�PDNH� WKLV� KDSSHQ�� � ,� DP� VXUH� ZH� DOO� DUH� ORRNLQJ�
IRUZDUG�WR�QH[W�\HDU�ZLWK�WKH�KRSH�WKDW�ZH�FDQ�UHWXUQ�WR�D�
PRUH�QRUPDO�HYHQW� 

 

�ƵŐƵƐƚƵƐ�ŽĨ�^ŚĂǁ��ƌŽŽŬ��;'ƵƐͿ�ǁŝƚŚ�ŽǁŶĞƌ�ZŝĐŬ�sĂůĞŶƚ �ĚĂƌ�ŽĨ�^ŚĂǁ��ƌŽŽŬ��;'ŽƌƚͿ�ǁŝƚŚ�ŽǁŶĞƌ�WŚŝů�>ƵŬŝƐŚ 

�ŶŐƵƐ�ŽĨ�WĂǇĞƩĞ�ZŝǀĞƌ�;KĚŝĞ�Ϳ�ƐŚŽǁŝŶŐ�Žī�ŚŝƐ�ůŽǀĞ�ĨŽƌ�ǁĂƚĞƌ͊ 

KǁŶĞƌ�tŝůůŝĂŵ��ĂƌůŽǁ 

WŚŽƚŽƐ�ďǇ��ŚĂƌůĞƐ�dƌŝĂů 



  

3DJH�� 7+(�*81�'2*�6835(0( )HEUXDU\����� 

 &RS\ULJKW�Ó������&HVN\�)RXVHN�1RUWK�$PHULFD 

ZLWK� JRRG� IXUQLVKLQJV�� +LV� VHDUFK� VKRZHG� VROLG� UDQJH��
VKRUWHQLQJ� ZKHQ� ZH� HQWHUHG� WKH� ZRRGV�� 2Q� H[LWLQJ� WKH�
ZRRGV��*XV�PDGH� D� ILQH� SRLQW� RQ� D� SODQWHG� FKXNDU��*XV�
WUDFNHG� WKH� SKHDVDQW� ZHOO� DQG� EURNH� LQWR� WKH� FRYHU� LQ�
VHDUFK�RI�KLV�TXDUU\��+H�KDG�QR�SUREOHPV�ZLWK� WKH�ZDWHU�
DQG� HQGHG� ZLWK� D� WRWDO� VFRUH� RI� ���� 7KLV� ZDV� H[FHOOHQW�
ZRUN�E\�*XV�DQG�5LFKDUG� 

�1H[W�ZDV�$GDU�RI�6KDZ�%URRN��RZQHG�DQG�WUDLQHG�E\�
3KLO�/XNLVK��*RUW��DV�KH� LV�FDOOHG��DQG�3KLO� WUDYHOHG�IURP�
3HQQV\OYDQLD� WR� WHVW�ZLWK�XV� LQ�0DLQH��*XV� DQG�*RUW� DUH�
OLWWHUPDWHV� DQG� GR� VKRZ� D� YDULDWLRQ� LQ� FRDW� W\SH��*RUW� LV�
HDJHU�� IULHQGO\�� DQG� KDV� JUHDW� JDPH� GULYH�� +H� KDG� DQ�
H[FHOOHQW� VHDUFK� LQ� ERWK� WKH� ILHOG� DQG� LQ� WKH� ZRRGV��
'HVSLWH� WKH� UHFHQW� GURXJKW� FRQGLWLRQV�� WKHUH� ZDV� D�
ZRRGFRFN� LQ� WKH� ZRRGV�� DQG� *RUW� SRLQWHG� LW�� 6KRZLQJ�
SHUVLVWHQFH��KH�PDGH�D�QLFH� WUDFN�RI� WKH�SKHDVDQW��*RUW¶V�
RQO\� KLFFXS� RI� WKH� GD\�ZDV� DW� WKH�ZDWHU�� UHTXLULQJ� VRPH�
H[WUD�HQFRXUDJHPHQW�WR�HQWHU�WKH�ZDWHU��$�WRWDO�VFRUH�RI����
ZDV�DZDUGHG�IRU�D�QLFH�MRE�E\�WKLV�WHDP� 

$QJXV�RI�3D\HWWH�5LYHU�DQG�:LOOLDP�&DUORZ�ZHUH�WKH�

ODVW� WHDP� WR� WHVW�RQ�6DWXUGD\��$QJXV��ZKRVH�FDOO�QDPH� LV�
2GLH��ZDV�EUHG�E\�5RJHU�DQG�1DQF\�)XUPDQ��2GLH�ZDV�D�
OLWWOH�WHQWDWLYH�GXULQJ�WKH�VHDUFK��VKRZLQJ�IODVKHV�RI�JRRG�
VHDUFK� PL[HG� ZLWK� VRPH� SHULRGV� RI� GHSHQGHQFH�� 2GLH�
GLGQ¶W�SRLQW�EXW�GLG�ILQG�WKH�FKXNDUV��+H�WKHQ�ZRUNHG�WKH�
SKHDVDQW� WUDFN� ZLWK� VRPH� KHVLWDWLRQ�� QHHGLQJ�
HQFRXUDJHPHQW� IRU�DERXW� WKH� ODVW����\DUGV��:KHQ�ZH�JRW�
WR�WKH�ZDWHU��ZH�ZHUH�LQ�IRU�D�VKRZ���2GLH�ORYHV�ZDWHU�DQG�
ORYHV�MXPSLQJ�LQ�ZLWK�JXVWR��:LWK�WKH�VW\OH�SRLQWV�DQG�WKH�
GHJUHH�RI�GLIILFXOW\� ILJXUHG� LQ�� WKRVH� MXPSV�ZHUH�HDVLO\�D�
����DV�VFRUHG�E\�RXU�2O\PSLF�J\PQDVWLFV�MXGJH��$OWKRXJK�
2GLH�ZDV�VRPHZKDW�WHQWDWLYH�DQG�VHQVLWLYH��KH�ZLOO�FRPH�
LQWR�KLV�RZQ�ZLWK�PRUH�H[SRVXUH��:LOOLDP�DQG�2GLH�KDYH�
D�JUHDW�ERQG�DQG�REYLRXVO\�HQMR\�VSHQGLQJ�WLPH�WRJHWKHU�� 

7KH� ILQDO� GRJ� IRU� WKLV� UHSRUW� IURP� WKH� 1RUWKHDVW�
&KDSWHU� ZDV�� LQ� IDFW�� WKH� ILUVW� WR� EH� WHVWHG�� )DQQ\� RG�
%RXĖRYVNp� VWXGiQN\�� DQ� LPSRUWHG� IHPDOH� EUHG� E\� 0JU��
-DURVODY�5DWDM�DQG�KDQGOHG�E\�/DXULH�&RQQHOO��)DQQ\�ZDV�
WHVWHG�HDUO\�WR�IUHH�XS�KHOSHUV�IRU�WKH�SULPDU\�WHVW��VFRULQJ�
DQ�LPSUHVVLYH����SRLQWV� 

�ƵƐƟŶ�ŽĨ��ŚĞƌƌǇ�ZŝǀĞƌ�ǁŝƚŚ�ŽǁŶĞƌƐ��ŶŝƚĂ�ĂŶĚ��ŚĂƌůĞƐ�dƌŝĂů�ďĞŝŶŐ�ĚŝƌĞĐƚĞĚ�ďǇ�:ƵĚŐĞ�WŚŝů��ĞŶŶĞƩ 

Photo by Tina Molt 
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�K'^��s�>h�d���/E�&�>>͕�ϮϬϮϬ�;�KEd/Eh��Ϳ 
�,/�K� s�E�d/�h^� D�:KZ͘� D͕� ϭϳ� ŵŽƐ͘� tŚĞůƉĞĚ� ϯͬϭͬϮϬϭϵ͘� EŽ� ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� EŽ� ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘�dĞŵƉĞƌĂŵĞŶƚ—ĐĂůŵ͕�ĞĂŐĞƌ�ĨŽƌ�ŐĂŵĞ�ĐŽŶƚĂĐƚ͕�ĐŽŽƉĞƌĂƟǀĞ� �KǁŶĞĚ�ďǇ�WĞƚĞ�ĂŶĚ�^ƵƐŝĞ�'ƌŽĞƐĐŚĞů͕�ϭϯϮϯϯ�
E���ϯϲƚŚ�^ƚ͕͘��ĞůůĞǀƵĞ͕�t��ϵϴϬϬϱ͘��ƌĞĚ�ďǇ�>ŽƩĞ�sĂŶ��ŝũŬ͘�WĞĚŝŐƌĞĞ�ϰϳϬ͕�WĂŐĞ�ϭϲ͘ 

&�EEz�K���KhGKs^<��^dh��E<z͕�&͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϰͬϮϬͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�—�
ŵĞĚ͘� ŚĂƌƐŚ͕�ŵĞĚ͘� ĚĞŶƐĞ͕�ŶŽƚ�ŇĂƚ� ůǇŝŶŐ͕� ƐƚĂŶĚĂƌĚ� ĨƵƌŶŝƐŚŝŶŐƐ͘� dĞŵƉĞƌĂŵĞŶƚ—ĞĂŐĞƌ͕� ĨƌŝĞŶĚůǇ͕� ĞĂƐǇ� ƚŽ� ĞǆĂŵŝŶĞ͕� ŐŽŽĚ�
ŐĂŵĞ�ĚƌŝǀĞ͘�KǁŶĞĚ�ďǇ�>ĂƵƌŝĞ��ŽŶŶĞůů͕�ϴϱ�ZĂďďŝƚ�,ŝůů�ZĚ͕͘�tŝŶƚĞƌƉŽƌƚ͕�D���Ϭϰϰϵϲ͘��ƌĞĚ�ďǇ�DŐƌ͘�:ĂƌŽƐůĂǀ�ZĂƚĂũ͘�WĞĚŝŐƌĞĞ�
ϰϳϭ͕�WĂŐĞ��ϭϲ͘ 

��E��K&� dtK�Z/s�Z͛^� �ZK^^/E'͕� &͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮϯͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘�EŽ�ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘�dĞŵƉĞƌĂŵĞŶƚ—ŶŽ�ĚĞĨĞĐƚƐ�ŽďƐĞƌǀĞĚ͘�KǁŶĞĚ�ďǇ�:ŽŶ��Žŝů͕�ϰϵϲϮϱ�tĂůĚŽ�ZĚ�E��<ĞůůŝŚĞƌ͕�DE��ϱϲϲϱϬ͘��ƌĞĚ�
ďǇ��ŶĚǇ�zĞĂƐƚ͘�WĞĚŝŐƌĞĞ�ϰϳϮ͕�WĂŐĞ��ϭϲ͘ 

�KEE/��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕�ϭϱ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮϯͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘�EŽ�ĐŽĂƚ�
ĚĞƐĐƌŝƉƟŽŶƐ͘� dĞŵƉĞƌĂŵĞŶƚ—ĞĂŐĞƌ͕� ĨƌŝĞŶĚůǇ͕� ŐŽŽĚ�ƉƌĞǇ� ĚƌŝǀĞ͘�KǁŶĞĚ�ďǇ� �ƌǇƐƚĂů� ĂŶĚ��ƌĞŶĚĂŶ�tŽŽĚǁĂƌĚ͕� ϯϰϬϱ��Ğůů�
�ǀĞ͕͘��ǀĞƌĞƩ͕�t���ϵϴϮϬϭ͘��ƌĞĚ�ďǇ��ŶĚǇ�zĞĂƐƚ͘�WĞĚŝŐƌĞĞ�ϰϳϮ͕�WĂŐĞ��ϭϲ͘ 

�>h��D�s/^��K&�dtK�Z/s�Z͛^��ZK^^/E'͕�&͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮϯͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�
—� ŵĞĚ͘� ŚĂƌƐŚ͕� ŵĞĚ͘� ĚĞŶƐĞ͕� ƐůŝŐŚƚ� ĐƵƌů͕� ŐŽŽĚ� ďĞůůǇ� ĐŽǀĞƌĂŐĞ͘� dĞŵƉĞƌĂŵĞŶƚ—Ă� ůŝƩůĞ� ƐŽŌ͕� ŝŵŵĂƚƵƌĞ͕� ŶĞĞĚƐ� ŵŽƌĞ�
ĞǆƉŽƐƵƌĞ�ƚŽ�ŐĂŵĞ͘�KǁŶĞĚ�ďǇ�DĂƌŬ�ĂŶĚ�<ƌŝƐƚĞŶ�EĞī͘��ƌĞĚ�ďǇ��ŶĚǇ�zĞĂƐƚ͘�WĞĚŝŐƌĞĞ�ϰϳϮ͕�WĂŐĞ�ϭϲ͘ 

�Z/''^�K&�dtK�Z/s�Z͛^��ZK^^/E'͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮϯͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘��ŽĂƚ�—�
ĚĞŶƐĞ͕�ŵĞĚ͘�ŚĂƌƐŚ͕�ĨƵůů�ĨƵƌŶŝƐŚŝŶŐƐ͘�dĞŵƉĞƌĂŵĞŶƚ�—�ƐŚƵƚ�ĚŽǁŶ�ŽŶ�ƚƌĂĐŬ͕�ĞĂƐǇ�ƚŽ�ĞǆĂŵŝŶĞ͕�ǀĞƌǇ�ĞĂŐĞƌ�ŝŶ�ƐĞĂƌĐŚ͘�KǁŶĞĚ�
ďǇ�<ŝƌŬ��ŝůůǇ͕�ϭϲϰϰϯ��ϭϳϬƚŚ�^ƚ͕͘�KƐĂŬŝƐ͕�DE�ϱϲϯϲϬ͘��ƌĞĚ�ďǇ��ŶĚǇ�zĞĂƐƚ͘�WĞĚŝŐƌĞĞ�ϰϳϮ͕�WĂŐĞ�ϭϲ͘ 

�Z�D�^d�><�Z�K&�dtK�Z/s�Z͛^��ZK^^/E'͕�D͕�ϭϲ�ŵŽƐ͘�tŚĞůƉĞĚ�ϱͬϮϯͬϮϬϭϵ͘�EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ůĞŶŐƚŚ�Žƌ�ŚĞŝŐŚƚ͘�
�ŽĂƚ� —� ŵĞĚ͘� ĚĞŶƐĞ͕� ŵĞĚ͘� ŚĂƌƐŚ͕� ŵĞĚ� ĨƵƌŶŝƐŚŝŶŐƐ͘� dĞŵƉĞƌĂŵĞŶƚ—ŚĂƉƉǇ͕� ĞĂŐĞƌ͘� KǁŶĞĚ� ďǇ� DĂƌŬ� �ŽƌŶŝĐŬ͕� ϭϭϭϮ�
,ĂƌƌŝƐŽŶ��ǀĞ͕͘��ƵƌůŝŶŐƚŽŶ͕�/���ϱϮϲϬϭ��ƌĞĚ�ďǇ��ŶĚǇ�zĞĂƐƚ͘�WĞĚŝŐƌĞĞ�ϰϳϮ͕�WĂŐĞ�ϭϲ͘ 

�Z/�K&� dtK� Z/s�Z͛^� �ZK^^/E'͕� &͕� ϭϱ�ŵŽƐ͘�tŚĞůƉĞĚ� ϱͬϮϯͬϮϬϭϵ͘� EŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ůĞŶŐƚŚ� Žƌ� ŚĞŝŐŚƚ͘� EŽ� ĐŽĂƚ�
ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dĞŵƉĞƌĂŵĞŶƚ—ĂŶǆŝŽƵƐ�ŝŶ�ĮĞůĚ͕�ĞĂƐŝůǇ�ƐƉŽŽŬĞĚ͕�ďŽůĚ�ŝŶ�ǁĂƚĞƌ͕�Ύ�ŐƵŶ�ƐĞŶƐŝƟǀĞ͘�KǁŶĞĚ�ďǇ��ĞŶŶŝƐ��ĂǇƐ͕�
ϭϴϵϰ�'ŽǀĞƌŶŽƌ�ZĚ͕͘��ĞůůŝŶŐŚĂŵ͕�t���ϵϴϮϮϵ͘��ƌĞĚ�ďǇ��ŶĚǇ�zĞĂƐƚ͘�WĞĚŝŐƌĞĞ�ϰϳϮ͕�WĂŐĞ�ϭϲ͘ 

�ǌĞĐŚ�DĂƚĞ͊�-��ƵƐƟŶ�ŽĨ��ŚĞƌƌǇ�ZŝǀĞƌ�;ŽǁŶĞƌ��ŚĂƌůĞƐ�dƌŝĂůͿ 
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W��'Z���ϰϳϬ�   DĂŬ�ǌ�,ǀşǌĚĂůŬǇ� 
  hŐĂƐ�ǌ�dĢƓşŶŽǀƐŬǉĐŚ�ďƵŬƽ  
   �ƌŬĂ�ǌ�:şůŬŽǀĂ�ŵůǉŶĂ 
 �ŝǆ�ǌ�WşƐŬŽǀĠ�ǌĂŚƌĂĚǇ�        
   :ĂƐĂŶ�ǌ�,ůŽǎŬƵ 
  EŝƌĂ�ŽĚ�:ĞŵŝůƵŬ      
   /ƌĂ�ŽĚ�:ĞŶşŬƽ 
�,/�K�s�E�d/�h^�D�:KZ�   

   
�ŚĂĂƌ�ĚĞƐ��ĂŵŝůůŽƵǆ�ĚĞ�ůĂ�sŝĞŝůůĞ�
&ŽƌŐĞ�ů 

  �ƐƵƐ�ǀŽŵ�>ĂŶĚ�ĚĞƌ�^ŽŵŵĞ    
   �ĞůůǇ�ĚƵ�ŚĂƵƚ�ĚƵ��ŽŝƐ�ĚΖ�ƌĚĞŶŶĞ 
 sŝƚĞƐƐĞ�sĞŶĂƟĐƵƐ�DĂũŽƌ�       
   EĞƌŽ�ŽĚ�dĢƓşŶŽǀƐŬǉĐŚ�ďƵŬƽ 
  �ƐƚĂ�ǌ�<ƌŽƚĢũŽǀƐŬǉĐŚ�ůĞƐƽ     
   ^ŝůǀĂ�ǌĞ��ǀşŬŽǀƐŬĠ�ďĂƓƚǇ 
W��'Z���ϰϳϭ   EĞƌŽ�ǌĞ�sƓĞƐƚĂƌ� 
  �Ăƌ�ǌ�,ƵƛƐŬĠ�ŽƐĂĚǇ     
   �ŽƌŬĂ�ǌ��ƵďŽǀĠ�ŚƌĄǌĞ 
 �ůĚŽƌĄĚŽ�ǌ�dĢƓşŶŽǀƐŬǉĐŚ�ďƵŬƽ�       
   �ŽŶ�ǌ��ŚůĂĚŶĠ�ƐƚƌĄŶĢ 
  :ĞƌǇ�ǌ�sŝůşŵŽǀĂ     
   �ƌĂ�ǌ�:ĞƚĞŶŽǀŝĐŬǉĐŚ�ƉŽůş 
&�EEz�K���KhGKs^<��^dh��E<z��   
   KŐĂƌ�ǌ�,ůŽǎŬƵ� 
  'ƌŝĨ�ŽĚ��ŽƓŝĐŬĠ�ƐŬĄůǇ  
   �ďŝŶĂ�ŽĚ��ŽƓŝĐŬĠ�ƐŬĄůǇ� 
 �ǌĄƌŬĂ�ŽĚ��ŽƵŸŽǀƐŬĠ�ƐƚƵĚĄŶŬǇ�      
   �ŝĚ�ŽĚ�dƎş�ƐƚƌŽŵƽ 
  �ďǇ�ǌ�,ŽŶƐŽǀĂ�ƐĂĚƵ 
   �ŽƌŝŶĂ�ǌĞ��ĄƚŽŶĢ 
W��'Z���ϰϳϮ   �ǀĂƌ�ǌĞ�^ƚƎĞǌŵĠ� 
  �ĠƐĂƌ�ǌ�WşƐŬŽǀĠ�ǌĂŚƌĂĚǇ     
   EŝƌĂ�ŽĚ�:ĞŵŝůƵŬ 
 �ƌŐŽ�ǌĞ�^ƚŽƉƌŽƵŶƐŬǉĐŚ�ǀŝŶŝĐ 
   �ŵşƌ�ǌ�sĞŶƚŽǀĂ�ĚǀŽƌĂ�;ϱϴϯϯϮ� 
  �ǆĂ�ǌ�>şǀǇ     
   :ĂŶŶĞƚ�ǌ�<ƎĞƉŝĐŬǉĐŚ�ǀƌĐŚƽ 
Η�Η�K&�dtK�Z/s�ZΖ^��ZK^^/E' ��   
   �ĞƐŝƌ�ŽĨ��ĂŬŽƚĂ�WƌĂŝƌŝĞ� 
  �ůĂŶĐǇ�ŽĨ�^ĂůŵŽŶ�ZŝǀĞƌ     
   �ƌĂƵŶ�ŽĨ�DĂƌƐŚ�^ƚƌĞĂŵ 
 �ƌŝŬĂ�ŽĨ��ƵŵďƌŽ�sĂůůĞǇ�  

   
&ƌŝĞĚĞƌŝĐŚ�ŽĨ��ƵƚĐŚŵĂŶΖƐ�
,ŽůůŽǁ 

  �ƌĞǁ�ŽĨ�^ĂŶĚŚŝůů   
   �ƌƚŚƵƌΖƐ�WĂů�ŽĨ�ƚŚĞ�DŝĚŶŝŐŚƚ�^ƵŶ 
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WKDW� LW� FDQQRW� EH� WDXJKW�� ,W� DOPRVW� DOZD\V� GHYHORSV� RYHU�
WLPH�JLYHQ�SOHQW\�RI�H[SRVXUH�WR�ELUGV�FRPELQHG�ZLWK�WKH�
QDWXUDO� PDWXULQJ� RI� WKH� SXS�� )RVWHULQJ� WKH� SXS¶V� LQQDWH�
FRRSHUDWLRQ� WR�ZDLW� IRU� WKH� KDQGOHU� RQFH� LW� SRLQWV� FDQ� EH�
HQFRXUDJHG� WKURXJK� ODYLVK�SUDLVH��$FWXDO� WUDLQLQJ� WR�KROG�
WKH�SRLQW� LV� VRPHWKLQJ� WKDW� VKRXOG�SUREDEO\�ZDLW� LQ�PRVW�
FDVHV� XQWLO� DIWHU� WKH� ILUVW� KXQWLQJ� VHDVRQ�� EXW� HDFK�
LQGLYLGXDO�GRJ�DQG�KDQGOHU�FRPELQDWLRQ�LV�GLIIHUHQW� 

$V�D�IDPLO\�GRJ��-DJJHU�KDV�EHHQ�JUHDW��+H�SOD\V�DQG�
ORXQJHV�ZLWK�WKH�FKLOGUHQ�DQG�SOD\V�ZLWK�P\�\RXQJHVW�OLNH�
D� SDFNPDWH��0\�ZLIH� KDV� KHU� HYHQLQJ� FRPSDQLRQ� DV� VKH�
UHOD[HV��DQG�,�KDYH�D�SDUWQHU�WKDW�KDV�ERQGHG�ZLWK�PH�LQ�D�
ZD\�,�QHYHU�DQWLFLSDWHG��0\�H[SHULHQFH�ZLWK�&HVNLHV�KDV�
EHHQ� D� JUDQG� OHDUQLQJ� MRXUQH\�� DQG� RQH� ,� KDYH� FRPH� WR�
DSSUHFLDWH�� -DJJHU¶V� DIIHFWLRQV� DQG� GHVLUH� WR� SOHDVH� KDYH�
PDGH� KLV� LQWURGXFWLRQ� WR� WKH� IDPLO\� D� MR\�� :H� FDQ¶W�
LPDJLQH� OLIH�ZLWKRXW�KLP�� ,�QRZ�KDYH�D�KXQWLQJ�EXGG\��D�
WHDPPDWH�� DQG� D� VRXUFH� RI� LQILQLWH� DIIHFWLRQ�� *HWWLQJ�
-DJJHU�LV�RQH�RI�WKH�EHVW�GHFLVLRQV�,¶YH�HYHU�PDGH� 

1RUWKHDVW�)DOO�7HVW����� 
E\ 

'U��$QG\�2JGHQ 

7 KH�1RUWKHDVW�&KDSWHU� KHOG� LWV� IDOO� WHVW� LQ�%ULVWRO��0DLQH�� RQ� 6HSWHPEHU� ��� DQG� ���� DOO� GRJV�
FRPSOHWLQJ� WKH� 1DWXUDO� $ELOLW\� 7HVW��:H� DOO� HQMR\HG� WKH�
FRRO� IDOO� ZHDWKHU�� ZKLFK� FUHDWHG� LGHDO� FRQGLWLRQV� IRU� WKH�
GRJV��,Q�DGGLWLRQ��WKH�WHVW�VLWH�ZDV�LQ�JUHDW�VKDSH�GHVSLWH�D�
SURORQJHG� GU\� VSHOO�� 6WULFW� &29,'-��� SUHFDXWLRQV� ZHUH�
REVHUYHG�� WKH� XVXDO� GLQQHU� DQG� DXFWLRQ� ZHUH� SUHHPSWHG��
6HQLRU� MXGJH� 5LFN� 0ROW� ZDV� DVVLVWHG� E\� MXGJHV� 3KLO�
%HQQHWW�DQG�7HG�6LOYHU��/DXULH�&RQQHOO�DQG�$QG\�2JGHQ�
VHUYHG�DV�DSSUHQWLFH�MXGJHV�DQG�ELUG�KDQGOHUV�WR�NHHS�WKH�
QXPEHU� RI� SHRSOH� SDUWLFLSDWLQJ� DW� D� PLQLPXP�� 2QH� GRJ�
ZDV� WHVWHG�RQ�)ULGD\�� IROORZHG�E\�D�KDOI-GD\�RI� WUDLQLQJ��
2Q�6DWXUGD\��WKH�UHPDLQLQJ�WKUHH�GRJV�ZHUH�WHVWHG� 

)LUVW�XS�ZDV�$XVWLQ�RI�&KHUU\�5LYHU��D���-PRQWK-ROG�
PDOH� EUHG� E\�0LFKDHO� 9DQFH� DQG� RZQHG� DQG� WUDLQHG� E\�
&KDUOHV� 7ULDO�� $XVWLQ� LV� D� ODUJH� PDOH� ZLWK� D� FODVVLF� &)�
KHDG�DQG�FRQVLGHUDEOH� HQHUJ\��$XVWLQ� KDG�D� OLWWOH� WURXEOH�
VHDUFKLQJ�LQ�WKH�ILHOG��+RZHYHU��KLV�VHDUFK�LPSURYHG�ZKHQ�
KH� HQWHUHG� WKH�ZRRGV��+H� GLG� KDYH� GLIILFXOW\� SRLQWLQJ� LQ�
WKH�ILHOG��$XVWLQ�FRXOG�VHQVH�WKDW�ZH�ZHUH�WU\LQJ�WR�ZRUN�
KLP� DURXQG� D� ELUG� DQG� IDLOHG� WR� SRLQW� LW�� $IWHU� WKH� ELUG�
IOXVKHG��$XVWLQ�JDYH�FKDVH��DQG�D�VKRW�ZDV�ILUHG��+H�FDPH�
EDFN�ZLWKRXW�EHLQJ�FDOOHG�EXW�VRPHWKLQJ�KDG�FKDQJHG��7KH�
VHFRQG� ELUG� ZDV� QRW� SRLQWHG�� EXW� ZKHQ� IOXVKHG�� $XVWLQ�
EHFDPH�VRPHZKDW�DQ[LRXV��,W�ZDV�GHFLGHG�QRW�WR�SXVK�DQ\�
IXUWKHU�DQG�FDXVH�XQQHFHVVDU\�KDUP� 

1H[W� FDPH� WKH� SKHDVDQW� WUDFN�� :KDWHYHU� VWDUWHG� WR�
ERWKHU�$XVWLQ�DW�WKH�SRLQWLQJ�SRUWLRQ�RI�WKH�WHVW�FRQWLQXHG�
WR�NHHS�KLP�UDWWOHG��+H�QHHGHG�D�ORW�RI�HQFRXUDJHPHQW�WR�
JHW� VWDUWHG� DQG� VWLFN� ZLWK� LW�� &KDUOHV� GLG� D� JUHDW� MRE� DV�
KDQGOHU��FRDFKLQJ�KLV�\RXQJ�GRJ�DORQJ�WKH�ZD\� 

/XQFK�DQG�D�VKRUW�UHVW�UHVXOWHG�LQ�DQ�LPSURYHPHQW�IRU�
$XVWLQ�DV�KH�SURFHHGHG�WR�OLJKW�LW�XS�DW�WKH�ZDWHU��$�EROG�
HQWU\� DQG� VWURQJ� VZLPPLQJ� ZHUH� QRWHG� GXULQJ� ERWK�
UHWULHYHV� DV�$XVWLQ� VHHPHG� WR� ILQG�KLV� HOHPHQW��$IWHU� WKH�
ZDWHU� WHVW�� $XVWLQ� ZDV� WLUHOHVV� LQ� VZLPPLQJ� DIWHU� D� OLYH�
GXFN� MXVW� IRU� H[SRVXUH�� $IWHU� ORVLQJ� WKH� GXFN�� LW� ZDV�
FKDVHG� EDFN� RXW� LQWR� WKH� SRQG��$XVWLQ� WUDFNHG� LW� WKURXJK�
KHDY\�EUXVK� DQG�SRLQWHG� WKH�GXFN--D� ILQH�H[DPSOH�RI�KLV�
SRWHQWLDO��DQG�D�VKDUS�FRQWUDVW� WR� WKH�WHVW�UHVXOWV� IURP�WKH�
PRUQLQJ� 

6DWXUGD\� VWDUWHG� DV� D� FRRO�� RYHUFDVW� GD\�ZLWK� D� OLJKW�
EUHH]H��$IWHU� LQWURGXFWLRQV� DQG� WKH� &DOO� WR� WKH�+XQW�� ZH�
JRW�GRZQ�WR�EXVLQHVV�DQG�WHVWHG�WKH�WKUHH�UHPDLQLQJ�1$7�
GRJV�� )LUVW� XS�� ZDV� $XJXVWXV� RI� 6KDZ� %URRN�� EUHG� E\�
7RQ\�0H\HUV� DQG� RZQHG�DQG� WUDLQHG� E\�5LFKDUG�9DOHQW��
*XV� LV� D� ��-PRQWK-ROG� EURZQ�&)�� HQHUJHWLF� DQG� IULHQGO\�

��ĚŽŐ͛Ɛ�ũŽď�ŝƐ�ŶĞǀĞƌ�ĚŽŶĞ—ƐƉƌĞĂĚŝŶŐ�ƚŚĞ�ůŽǀĞ͊ 
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DURXQG� UDEELWV� TXLWH� D� ELW��:KHUH� TXDLO� ZRXOG� VKRZ��ZH�
ZRUNHG� WKHP� DV�ZHOO��7KHVH�ZHUH� VHVVLRQV�ZKHUH� -DJJHU�
FRXOG�MXVW�DEVRUE�VFHQW��DQG�,�FRXOG�ZDWFK�DQG�ZRUN�ZLWK�
KLP� � 

%HLQJ� D� ILUVW-WLPH� WUDLQHU�� ,� GLG� QRW� NQRZ� ZKDW� WR�
H[SHFW� RU� ZKDW�PLOHVWRQHV� WR� ORRN� IRU�� ,� MXVW� WULHG� WR� OHW�
-DJJHU� GR� ZKDW� VHHPHG� SURGXFWLYH� DQG� ZKDW� IHOW� ULJKW��
*XQ� ZRUN� EHJDQ� ZLWK� D� ���� DW� ZHHN� WZHOYH� LQ� D� WZR-
SHUVRQ� H[HUFLVH� ZLWK� P\� VRQ�� 2QH� VKRW� VWDUWLQJ� DW� ����
\DUGV�DQG�FRQWLQXLQJ�E\�HYHU\����\DUGV�XQWLO�,�UHDFKHG�����
0\� VRQ� FRPIRUWHG� KLP� DQG� SUHVHQWHG� WUHDWV� WKH� ZKROH�
WLPH�� %\� WKH� VHFRQG� H[HUFLVH�� WKH� JXQVKRWV� HOLFLWHG� DQ�
H[FLWHG� UHVSRQVH�� ,Q� 2UHJRQ� \RX� FDQ� KXQW� UDEELWV� \HDU-
URXQG��VR�,�XVHG�WKLV�WR�FRQQHFW�WKH�VRXQG�RI�WKH�JXQ�ZLWK�
D�ZRQGHUIXO�WUHDW��D�UDEELW��5DEELWV�EHFDPH�SUHWW\�H[FLWLQJ�
IRU�KLP��DQG�KLV�QRVH�WUDFNHG�WKHP�RIWHQ��:H�ZRXOG�SOD\�D�
OLWWOH�IHWFK�ZLWK�WKH�UDEELW��DQG�KH�VRRQ�EHJDQ�WR�UHFRJQL]H�
WKDW�D�JXQVKRW�PHDQW�SOD\LQJ�ZLWK�JUHDW�WKLQJV��WKRXJK�WKH�
UDEELWV� DOPRVW� DOZD\V� JRW� WKH� EHWWHU� RI� KLP� GXULQJ� WKH�
WUDFNLQJ�� ,Q�RQH�FDVH�� ,�ZDWFKHG�D�UDEELW�FLUFOH�KLP�DV�KH�
KDG�KLV�QRVH� WR� WKH�JURXQG��'XULQJ� WKH�SURFHVV��KH�QHYHU�
IOLQFKHG�RU�GHPRQVWUDWHG�DQ\�JXQ-VK\�EHKDYLRU��)URP�WKDW�
SRLQW�RQ�� ,�DOZD\V�EURXJKW� WKH� ����DQG�ZRXOG�VKRRW� IURP�
WLPH�WR�WLPH�WR�HQVXUH�KH�ZDV�FRPIRUWDEOH�ZLWK�WKH�QRLVH� � 

$V� WKH�ZHHNV�ZHQW� E\�� -DJJHU� EHFDPH�PRUH� IRFXVHG�
RQ� WUDFNLQJ� DQG� VHDUFKLQJ�� DQG� ELUGV� EHFDPH� PRUH�
LQWHUHVWLQJ��+H�ZDV�\RXQJ�DQG�WLPLG�LQ�DSSURDFKLQJ�EUXVK�
DQG� FRYHU�� NHHSLQJ� FORVH� WR� PH�
DQG� UXQQLQJ� EDFN� WR� PH� ZKHQ�
XQFHUWDLQ�� DOZD\V� ORRNLQJ� IRU�
YDOLGDWLRQ� DQG� FRQILUPDWLRQ�� ,�
PRGHOHG�EHKDYLRUV��EUHDNLQJ�LQWR�
EUXVK�DQG�FRYHU�DQG�HQFRXUDJLQJ�
KLP� WR� IROORZ�� :H� ZRUNHG�
ZKLVWOHV�DQG� WKH�EDVLFV��VLW�� VWD\��
KHHO�� DQG� FRPH�� $V� KH� UDQJHG�
IXUWKHU�� ,� XVHG� KDQG� DQG� DUP�
VLJQDOV� DV� ,� ZDONHG��ZLWK� -DJJHU�
HYHQWXDOO\� XQGHUVWDQGLQJ� ZKDW� ,�
ZDV�GRLQJ��,W�ZDV�YHU\�RUJDQLF� � 

$V� ZHHNV� WXUQHG� WR� PRQWKV��
KH� UHDOO\� SLFNHG� XS� RQ� VFHQWV��
WUDFNLQJ� DQG� GHYHORSLQJ� D� JRRG�
QRVH� � +RZHYHU�� KH� KDG� QRW�
SRLQWHG�� WKH� IOXVK� RI� ELUG� RU�
EXQQ\� ZDV� D� VXUSULVH� WR� KLP�� ,�
ZDV� ZRUULHG�� XQWLO� DURXQG�
KDOIZD\� WR� PRQWK� ILYH� ZH� ZHUH�
ZDONLQJ� DORQJ� D� GXVW\� WUDLO� DQG�
-DJJHU�IUR]H—KLV�ILUVW�SRLQW��RQ�D�

\RXQJ� TXDLO� QRW� IRXU� IHHW� IURP� KLV� QRVH�� ,W� KDSSHQHG� VR�
IDVW�� ,�GLG�QRW�HYHQ�UHFRJQL]H� LW�DW� ILUVW��DQG�,� IOXVKHG� WKH�
ELUG� E\� DFFLGHQW�� :H� ZHUH� JHWWLQJ� FORVHU� WR� KXQWLQJ�
VHDVRQ� � 

-DJJHU¶V�ILUVW�KXQWLQJ�VHDVRQ�VHHPHG�WR�EH��DW�WKH�WLPH��
D� KRW� PHVV�� +H� ZDV� EXPSLQJ� ELUGV�� PLVVLQJ� WKHP�
DOWRJHWKHU�� DQG� JHQHUDOO\� FKDVLQJ� DQ\� QRQ-JDPH� ELUG� KH�
FRXOG� ILQG�� 0\� FKDOOHQJH� LQ� WKHVH� WLPHV� ZDV� WR� DOZD\V�
HQVXUH� -DJJHU� ZDV� KDYLQJ� IXQ� ZKHQ� VRPHWLPHV� ,� ZDV�
JHWWLQJ� IUXVWUDWHG�� ,Q� UHIOHFWLRQ�� ,� ZDV� WKH� KRW� PHVV� DQG�
SXVKHG� WKH� \RXQJ� GRJ� WRR� KDUG��:H� NHSW� DW� LW�� DQG� RYHU�
WLPH��ZH�KDG�D� IHZ�JRRG� UHWULHYHV�DQG�D�IHZ�VRIW�SRLQWV��
EXW� QRWKLQJ� FRQVLVWHQW�� ,� VKRW� D� TXDLO� RQFH� LQ� ZDLVW-KLJK�
EUXVK�ZLWK�QR�ZD\�IRU�-DJJHU�WR�PDUN�LW��,�ZDONHG�IRUZDUG�
WR�ZKHUH�,�WKRXJKW�LW�ZDV�DQG�ZDLWHG��+H�GRYH�LQ��DQG�DOO�,�
VDZ�ZDV� EUXVK� VKDNLQJ� DQG� KLP� WXQQHOLQJ� DURXQG�� +H¶G�
SURPSWO\� UHWULHYHG� D� TXDLO�� 3URJUHVV� ZDV� PDGH� LQ�
LQFUHPHQWV�� QRW� OHDSV�� $� GRJ� ZDV� OHDUQLQJ� ZKLOH� ,� ZDV�
WU\LQJ�WR�NHHS�XS� 

,� VKRXOG� KDYH� EHHQ� OHVV� FRQFHUQHG� DERXW� WKH�
H[FLWHPHQW� RI� JHWWLQJ� ELUGV� LQ� P\� EDJ� GXULQJ� WKDW� ILUVW�
KXQWLQJ� VHDVRQ� DQG� VLPSO\� IRFXVHG� RQ�ZKDW� ,� NQHZ�ZDV�
FULWLFDO-� HQVXULQJ� ORWV� RI� H[SRVXUH� WR� ZLOG� ELUGV�� -DJJHU�
QHHGHG�WR�OHDUQ�WKH�URSHV�DERXW�ILQGLQJ�ELUGV��KLPVHOI��+LV�
ODFN� RI� SRLQWLQJ� EHFDPH� WRR� ELJ� D� FRQFHUQ� WR� PH� DV� D�
URRNLH� GRJ� KDQGOHU�� ,� KDG� IRUJRWWHQ� WKDW� SRLQWLQJ� LV� WKH�
LQVWLQFWLYH� IUHH]LQJ� RI� WKH� GRJ� XSRQ� VFHQW� RI� JDPH�� DQG�
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3HQQ+LS�5HSRUW�IRU����� 
E\ 

-RKQ�3LWOR 

$ W� WKH� �����:3*&$� VHPLQDU� DQG�PHHWLQJ� LQ� ,GDKR�� WKH�%2'�YRWHG� WR� FKDQJH� WKH� KLS� HYDOXDWLRQ� IURP�2)$� WR�
3HQQ+LS�� �7KH� UHDVRQV� IRU� WKLV�PRYH�ZHUH� QXPHURXV� DQG�ZHOO� FRYHUHG� E\� DQ� DUWLFOH� LQ� WKH�*'6� E\�'U��&RUH\�

&KHUVWURP��-XQH�������*'6��� �)RU�PRUH�LQIRUPDWLRQ�JR�WR��ZZZ�SHQQKLS�RUJ�� �7KH�UHSRUWLQJ�EHORZ�ZLOO�EH�PXFK�WKH�
VDPH�� H[FHSW�D�',� �'LVWUDFWLRQ� ,QGH[��YDOXH� IRU� HDFK�KLS�ZLOO� EH� UHSRUWHG�� �$� ORZ�',� LQGLFDWHV� WLJKW�KLSV�ZLWK� D� ORZ�
SUREDELOLW\�RI�GHYHORSLQJ�KLS�G\VSODVLD��FRQYHUVHO\��D�KLJKHU�',�YDOXH�LQGLFDWHV� ORRVH�KLSV�DQG�D�KLJKHU�SUREDELOLW\�RI�
GHYHORSLQJ�KLS�G\VSODVLD���3HQQ+LS�UHSRUWV�KRZ�WKH�WHVWHG�GRJ�FRPSDUHV�WR�RWKHU�GRJV�RI�WKH�VDPH�EUHHG�WKDW�KDYH�EHHQ�
HYDOXDWHG���$�GRJ�ZLWK�D�����UDWLQJ�KDV�H[FHOOHQW�KLSV��D�GRJ�ZLWK�D�����UDWLQJ�KDV�D�KLJKHU�SUREDELOLW\�RI�GHYHORSLQJ�
KLS�G\VSODVLD��0RUH�UHFHQWO\��WKH�%2'�KDV�HOLPLQDWHG�WKH�3HQQ+LS�UHTXLUHPHQW�H[FHSW�IRU�GRPHVWLF�GRJV�WKDW�DUH�
VHOHFWHG�IRU�EUHHGLQJ�DQG�DOO�GRJV�WKDW�DUH�LPSRUWHG� 

 

%25.$�2'�&+/80,16.(�.$0,=2/.<��)���6LUH��5RFNL�]�+OR]NX��'DP���&LQG\�]�3LVWLQVN\FK�%ODW���/HIW�+LS�
 �������5LJKW�+LS� �&DYLWDWLRQ—QR�VFRUH���5DQNLQJ�������%UHHG�$YHUDJH� ��������2ZQHG�E\�6WDQ�0RUVH���
3HGLJUHH������)HE��������*'6 

&,'(5�2)�1,&+2/6�&5((.��)���6LUH��&RUEHW�RI�+LJK�'HVHUW��'DP��+LND�RI�'XWFKPDQ¶V�+ROORZ���5LJKW�+LS� �
������/HIW�+LS� ��������5DQNLQJ�������%UHHG�$YJ�� �������2ZQHG�E\�7RGG�:DOURG���3HGLJUHH�������)HE��������*'6 

Renew Your Membership 

DĞŵďĞƌƐŚŝƉƐ�ĂƌĞ�:ĂŶƵĂƌǇ�ƚŚƌŽƵŐŚ��ĞĐĞŵďĞƌ 

ŚƩƉƐ͗ͬͬĐĞƐŬǇĨŽƵƐĞŬŶĂ͘ŽƌŐͬũŽŝŶ-ƌĞŶĞǁͬ 

tŚĞŶ�ǇŽƵ�ƌĞŶĞǁ͕�ǇŽƵ�ǁŝůů�ƌĞĐĞŝǀĞ�ƚŚŝƐ�ŶĞǁůǇ�ĚĞƐŝŐŶĞĚ�ĚĞĐĂů�ƚŚĂƚ�ǇŽƵ�ĐĂŶ�ƉƌŽƵĚůǇ�ĚŝƐƉůĂǇ�ĂŶĚ�
ĐŽŶƟŶƵĞ�ƚŽ�ƌĞĐĞŝǀĞ�ƚŚĞ�'�^�ƚŚĂƚ�ǁŝůů�ŬĞĞƉ�ǇŽƵ�ĐŽŶŶĞĐƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĐůƵď͛Ɛ�ŶĞǁƐ�ĂŶĚ�ĂĐƟǀŝƟĞƐ͘ 
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Send photos to: smavroidis@gmail.com 

2K�ER\—)LUVW�&KULVWPDV� 

&DOOLH�RI�7ZR�5LYHU·V�&URVVLQJ 
(Photo by owner: Paige Vande Giessen) 

+DYLQJ�D�PRPHQW 
&HVWLĀND�/LEHUW\�RI�7ZR�5LYHU·V�&URVVLQJ 

(Photo by owner: Havely Geis Holt) 

3DUWQHUV�IRU�OLIH 

$GHOOD�RI�&RG\�&RXQWU\�ZLWK�$UHV 
(Picture by owner: Grant Richie) 

7KH��QRVH�NQRZV� 
&OHR�5XE\�RI�7ZR�5LYHU·V�&URVVLQJ 
(Picture by owner: Crystal Able) 
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DQ� HIIRUW� WR� NHHS� RXW� RI� WKH� ZD\� RI� WKH� GRJ¶V� QDWXUDO�
DELOLWLHV�� :DLWLQJ� IRU� WKLV� OLWWOH� EXQGOH� RI� SRWHQWLDO� ZDV�
PDGGHQLQJ� EXW� QRW� XQSURGXFWLYH�� $Q� HQGHDYRU� OLNH� WKLV�
UHTXLUHV�WKRXJKWIXOQHVV� �,W¶V�D�FRPPLWPHQW�WR�D�OLIH�ZLWK�D�
GRJ�IRU����RU�PRUH�\HDUV�� 

$V�ZH� UHDGLHG� WKH�KRXVHKROG� IRU�D�QHZ�SXSS\��ZRUN�
PDGH�SLFNLQJ�XS� WKH�GRJ�P\VHOI� LPSUDFWLFDO�� VR�P\�ZLIH�
DQG�GDXJKWHU�YROXQWHHUHG�WR�JHW�%ULFN��7KH\�PDGH�WKH�WULS�
WR� %R]HPDQ�� 0RQWDQD�� DQG� ZHUH� UHFHLYHG� ZDUPO\� E\�
%URRN��$�ELW� RI� WLPH�ZDV� VSHQW� JHWWLQJ� IDPLOLDU�ZLWK� WKH�
SXSS\�EHIRUH�WKH\�EHJDQ�WKHLU�UHWXUQ��ZLWK�%ULFN�VSHQGLQJ�
D�VLJQLILFDQW�SRUWLRQ�RI�WKH�WULS�LQ�P\�GDXJKWHU¶V�ODS�� 

%\� WKH� WLPH� KH� KDG� PDGH� LW� WR� KLV� QHZ� KRPH�� KH�
VHHPHG� WR� EH� D� SDUW� RI� WKH� IDPLO\� DOUHDG\�� :H� OHW� KLP�
ORRVH� LQ� WKH� IURQW� \DUG�ZKHUH� KH� SURPSWO\� EHJDQ� JHWWLQJ�
IDPLOLDU�ZLWK�WKH�IDPLO\�DQG�WKH�\DUG��7KH�FRQQHFWLRQ�ZDV�
LQVWDQWDQHRXV�� +H� ZDV� DQ� DIIHFWLRQDWH� SXSS\�� EULJKW� DQG�
HDVLO\�WUDLQDEOH��8VLQJ�WKH�FOLFNHU�PHWKRG��VLW�FDPH�HDVLO\��
+LV� LQWHOOLJHQFH� ZDV� DSSDUHQW�� TXLFNO\� ILJXULQJ� RXW� WKDW�
RXWVLGH� ZDV� IRU� SRWW\�� +H� EHJDQ� YRFDOL]LQJ� IRU� WKH� GRRU�
HDUO\��DQG�E\�ZHHN�WHQ��KLV�VHFRQG�ZHHN�DW�KRPH��KH�ZDV�

UHOLDEOH�LQ�KLV�UHTXHVW�IRU�WKH�GRRU��7KH�NLGV�DQG�P\�ZLIH�
DQG� ,� ZHUH� YLJLODQW� DQG� SURPSW� LQ� VXSSRUWLQJ� WKH� SXSS\�
WKURXJK�KLV�ILUVW�IHZ�GD\V��,�VSHQW�DV�PXFK�WLPH�DV�,�FRXOG�
ZLWK� %ULFN—NQRZQ� DV� -DJJHU� WR� XV—VSHFLILFDOO\�� LQ� WKH�
ZLOGHUQHVV��$V�,� ORRN�EDFN��\RX�FRXOG�VD\�,�RYHU-LQGH[HG�
RQ�H[SRVXUH��EXW�LQ�WKH�ORQJ�UXQ��LW�SDLG�GLYLGHQGV�� 

1RZ�FDPH�WKH�FKDOOHQJH��,�KDG�QR�LGHD�KRZ�WR�WUDLQ�D�
YHUVDWLOH� GRJ�� ,� KDG� UHDG� ERRNV� DQG� VXFFHVVIXOO\� WUDLQHG�
/DEUDGRUV�WR�EH�JRRG�IDPLO\�SHWV��EXW�QHYHU�ZLWK�WKH�VNLOOV�
WR�KXQW��7KH�RQH� DSSURDFK� WKDW� UHDOO\� FRQQHFWHG�ZLWK�PH�
ZDV� WR� VLPSO\� H[SRVH� WKH� GRJ�� HQFRXUDJH� WKH� QDWXUDO�
EHKDYLRUV� WR�PDQLIHVW�� DQG� VLPSO\� VWD\� RXW� RI� WKH�ZD\�� ,�
KDG�UHDG�QRYLFH�WUDLQHUV�FRXOG�GR�PRUH�KDUP�WKDQ�JRRG��VR�
,� ZDV� GHWHUPLQHG� QRW� WR� EH� WKDW� QRYLFH� WUDLQHU�� ,W¶V�
DPD]LQJ� KRZ� \RXU� DVSLUDWLRQV� JHW� WLHG� XS� LQ� WKLV� OLWWOH�
EXQGOH� RI� HQHUJ\�� ([SRVXUH� ZDONV� EHJDQ� LPPHGLDWHO\��
ILUVW�ZLWK���-�WR���-PLQXWH�H[SORUDWLRQV�RI�WKH�FRXQWU\VLGH��
-DJJHU¶V� QRVH� OHDGLQJ� WKH�ZD\�ZLWK� VRPH� JXLGDQFH� IURP�
PH��+H�ZDV�RII�OHDG�PRVW�RI�WKH�WLPH��,�LQWURGXFHG�KLP�WR�
KLV�ILUVW�TXDLO�ZLWK�D�GHDG�ELUG�SODQWHG�LQ�WKH�IURQW�\DUG�DW�
ZHHN� WHQ�� ,Q� WKH� VSULQJ� KHUH�� ZH� KDYH� UDEELWV�� ZKLFK�
SURYLGH�D�JUHDW�GHDO�RI�VFHQW�WR�WUDLQ�ZLWK��VR�,�ZRUNHG�KLP�

Photo by Nicholas Long 
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%LUG�+XQWLQJ—5HGLVFRYHUHG 
 

E\ 

1LFKRODV�/RQJ 

 

6 HYHUDO�\HDUV�DJR�� ,�PRYHG� WR� WKH�:HVW�&RDVW�DQG�
UHGLVFRYHUHG�ELUG�KXQWLQJ��,�KDG�KXQWHG�DOO�RI�P\�

OLIH�EXW�RQO\�KXQWHG�ELUGV�LQ�P\�\RXWK��6RPH�WZHQW\�\HDUV�
ODWHU�� ,� IHOO� LQWR� XSODQG� ELUGV��PRVWO\� JURXVH� DQG� TXDLO�� ,�
ZDV� GHWHUPLQHG� WR� WHDFK� P\VHOI� KRZ� WR� SXUVXH� WKHP��
KXQWLQJ� IRU� VHYHUDO� \HDUV� RQ� IRRW�� E\� ERZ�� DORQH�� DQG�
ZLWKRXW�D�GRJ� � 

$IWHU� D� IHZ� \HDUV� DQG� PDQ\� KDUG� OHVVRQV�� ,� PRYHG�
DJDLQ� WR�(DVWHUQ�:DVKLQJWRQ�DQG� ODQGHG� LQ�SULPH�XSODQG�
WHUULWRU\�� 4XDLO�� SKHDVDQW�� FKXNDU�� DQG� KXQV� ZHUH� DOO�
PLQXWHV�IURP�P\�IDUP��DQG�,�HYHQ�KDG�D�UHVHUYDWLRQ�DFURVV�
WKH�VWUHHW�IURP�P\�RIILFH��:KLOH�VXFFHVVIXO�WKDW�ILUVW�\HDU��
,� ORVW� ELUGV� DQG� ODERUHG � KDUG� LQ� WKH� KXQW�� )XUWKHU�� ,�
UHDOL]HG� KXQWLQJ� DORQH� ZDV� OHVV� VDWLVI\LQJ� WKDQ� LQ� WKH�
FRPSDQ\�RI� RWKHUV��7KHUH�KDG� WR� EH� D� EHWWHU�ZD\��:KLOH�
,¶G� IOLUWHG� ZLWK� WKH� LGHD� RI� JHWWLQJ� D� GRJ�� WKDW� VHDVRQ�
SXVKHG�PH�RYHU�WKH�OLQH��,�FRPPLWWHG�P\VHOI�WR�DFTXLULQJ�
DQG� WUDLQLQJ�D�JXQ�GRJ�� ,� KDG�QR� LGHD�ZKDW� ,�ZDV�JHWWLQJ�
LQWR� 

,�KDG�WR\HG�ZLWK�WKH�LGHD�RI�D�KXQWLQJ�GRJ�PDQ\�WLPHV��
EXW�ZLWK�DQ�DJLQJ�/DEUDGRU�DW�KRPH��,�KHOG�RII��,�REVHUYHG�
PDQ\� EUHHGV�� LQFOXGLQJ� 3XGHOSRLQWHUV�� *ULIIRQV�� DQG� D�
%UDTXH� GHV� %RXUERQQDLV�� DOO� RI�ZKLFK� KHOSHG�PH� GHFLGH�
ZKDW� ,� ZDQWHG� LQ� D� GRJ�� D� YHUVDWLOH� KXQWHU� ZLWK� D� JRRG�
IDPLO\�WHPSHUDPHQW��,�KDYH�WKUHH�FKLOGUHQ�DQG�D�ZLIH�ZKR�
KDV�D�ORYH�IRU�/DEUDGRUV��,�NQHZ�,¶G�EH�FKDQJLQJ�D�IDPLO\�
UK\WKP�� VR� P\� PRVW� SUHVVLQJ� SULRULW\� ZDV� IDPLO\�
GLVSRVLWLRQ�� 

:KHQ� RXU� /DEUDGRU� 0LOHV� SDVVHG�� OHDYLQJ� D� KROH� LQ�
RXU�IDPLO\��,�GHFLGHG�WR�DFW��:KLOH�WKHUH�LV�QR�UHSODFLQJ�DQ�
ROG�GRJ��D�SXSS\�GRHV�KDYH�D�FHUWDLQ�PDJLF��:LWK�D�ZLOOLQJ�
IDPLO\�DQG�D�QHZ�IDUP� WKDW�SURYLGHG� ODQG� WR�ZRUN�D�GRJ�
RQ�� ,� VWXPEOHG� RQWR� %RKHPLDQ� :LUHKDLUHG� 3RLQWLQJ�
*ULIIRQV�� ,¶G�EHHQ� ORRNLQJ�DW�3XGHOSRLQWHUV�DQG�*ULIIRQV��
DQG� HYHQ� FRQVLGHUHG� ZLUH-FRDWHG� 9L]VODV�� DV� P\� XQFOH�
UDLVHG� 9L]VODV� ZKHQ� ,� ZDV� D� FKLOG�� $� URXJK-FRDWHG� GRJ�
ZDV�FULWLFDO�ZLWK�WKH�WHUUDLQ�ZH�KDYH�DURXQG�KHUH��$IWHU�D�
JRRG�FRQYHUVDWLRQ�ZLWK�RQH�RI�WKH�1:�FKDSWHU�PHPEHUV��
WKH�&HVN\�)RXVHN�FKHFNHG�DOO�WKH�ER[HV� 

,�SURPSWO\�SXW�P\VHOI�RQ�D�ZDLWLQJ�OLVW��7KLV�PDGH�PH�
QHUYRXV�EHFDXVH�WKH�LGHD�RI�LQYHVWLQJ�VR�PXFK�LQ�D�EUHHGHU�

VR�IDU�DZD\�ZDV�D�PHQWDO�FKDOOHQJH��,�DP�VR�JODG�,�SXW�P\�
IDLWK� LQ� WKH� FOXE�� &)1$� KDV� D� SDVVLRQ� IRU� EUHHGLQJ� WRS-
QRWFK�GRJV��ZKLFK�PDNHV� WKHP�SULFHOHVV�� ,� GLG�QRW�NQRZ�
WKDW�DW� WKH�WLPH��EXW� ,�ZRXOG�FRPH�WR�VHH� WKH�HYLGHQFH�RI�
WKLV�WLPH�DQG�DJDLQ� � 

 $V� WKLQJV� HYROYHG�� ,� VHOHFWHG� D� VLUH� DQG� D� GDP� DQG�
ZRUNHG�ZLWK�WKH�EUHHGHUV�WR�FRQYH\�ZKDW�ZH�ZHUH�ORRNLQJ�

IRU��:H�KDG�VHYHUDO�FRQYHUVDWLRQV��WKH�SURFHVV�ZDV�FDULQJ�
DQG� LQIRUPDWLYH�� :KHQ� WKH� WLPH� FDPH� WR� SLFN� D� SXSS\�
IURP�WKH�OLWWHU��,�ZDV�����PLOHV�DZD\�IURP�WKH�EUHHGHUV��VR�
ZH� KDG� WR� ZRUN� RYHU� WKH� SKRQH�� DQRWKHU� ILUVW� IRU� PH��
%URRN�RI�%DOG�(DJOH�NHQQHO�ZDV�H[FHOOHQW��:H�GLVFXVVHG�
WKH�FKDUDFWHULVWLFV�RI�HDFK�SXSS\��VHWWOLQJ�RQ�%ULFN��QDPHG�
IRU�KLV�VWDWXUH� � 

+RZ�WKH�H[FLWHPHQW�EHJDQ� WR�EXLOG�� ,¶G�EHHQ�UHDGLQJ�
DERXW� JXQ� GRJV� IRU� D� \HDU�� 7KH� FOXE¶V� PDWHULDOV� ZHUH�
H[FHSWLRQDOO\� KHOSIXO� LQ� HVWDEOLVKLQJ� DQ� DSSURDFK� WR�
WUDLQLQJ�� ,� KDG� FRPPLWWHG� WR� SRVLWLYH� UHLQIRUFHPHQW�ZLWK�

&ƌŽƐƚǇ�ďĞĂƌĚƐ 

EŝĐŚŽůĂƐ�>ŽŶŐ�ǁŝƚŚ�:ĂŐŐĞƌ�;�ƌŝĐŬ�ŽĨ��ĂůĚ��ĂŐůĞͿ 

Photo by Nicholas Long 
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dƌĂŝŶŝŶŐ�^ĞŵŝŶĂƌ 
Dƌ͘ �ZŽďĞƌƚ�DŝůŶĞƌ 

ĂƵƚŚŽƌ�ŽĨ��ďƐŽůƵƚĞůǇ�WŽƐŝƟǀĞůǇ�'ƵŶĚŽŐ�dƌĂŝŶŝŶŐ 

ĂŶĚ�ŽǁŶĞƌ�ŽĨ��ƵĐŬŚŝůů�<ĞŶŶĞůƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƟŶŐ�Ă�ǀŝƌƚƵĂů�ƚƌĂŝŶŝŶŐ�
ƐĞŵŝŶĂƌ�ŽŶ�dŚƵƌƐĚĂǇ͕ �DĂƌĐŚ�Ϯϱ 

;ŚŽƐƚĞĚ�ďǇ�ƚŚĞ�dƌĂŝŶŝŶŐ��ŽŵŵŝƩĞĞ�ĂŶĚ�ƚŚĞ�ZŽĐŬǇ�DŽƵŶƚĂŝŶ��ŚĂƉƚĞƌͿ 

&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ŚŽǁ�ǇŽƵ�ĐĂŶ�ƉĂƌƟĐŝƉĂƚĞ͕�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ��ŶŐŝĞ�DĐ�ƵŶŶ�
;ŵĐĚƵŶŶŬϵΛŐŵĂŝů͘ĐŽŵͿ� 

1RZ�WKDW�ZDV�IXQ�� 
)RXVHN�]�6DNHUG�%RKGDQ��´%RKG\µ� 

Photo by owner: Monica Redmond 
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7KH�%DFNVWRU\ 

0HHW�WKH�1HZ�(GLWRU 
E\ 

6SLUR�0DYURLGLV 

$ V� PDQ\� RI� \RX� SUREDEO\� KDYH� JXHVVHG�� ZLWK� D�QDPH� OLNH�6SLUR�� ,� DP� D� QDWLYH� RI�*UHHFH�� ERUQ�
RQ� WKH�LVODQG�RI�6DPRV�� WKH�ELUWKSODFH�RI�3\WKDJRUDV��0\�
IDPLO\� LPPLJUDWHG� WR� WKH� VWDWHV� LQ� WKH� HDUO\� µ��V�ZKHQ� ,�
ZDV� MXVW� WXUQLQJ� HLJKW� \HDUV� ROG��0\� IDWKHU� ZDV� DQ� DYLG�
KXQWHU��SULPDULO\�SXUVXLQJ�(XURSHDQ�KDUH�DQG�FKXNDUV�RQ�
WKH� LVODQG�� DOWKRXJK� WKHUH� ZHUH� WKH� SHULRGLF� IOLJKWV� RI�
(XUDVLDQ�ZRRGFRFN�WKDW�ZRXOG�PLJUDWH�VRXWK�IURP�QHDUE\�
7XUNH\��$W�����,�DP�QRW�QHZ�WR�KXQWLQJ��,W�KDV�EHHQ�SDUW�RI�
P\�OLIH�VLQFH�P\�HDUO\� WHHQV��%XW�WKURXJK� WKH�\HDUV��KRZ�
PXFK� KXQWLQJ� ,� GLG� IOXFWXDWHG� ZLWK� OLIH¶V� FLUFXPVWDQFHV��
0\�HDUO\�LQWURGXFWLRQ�ZDV�WKURXJK�RXU�GDG��IROORZLQJ�KLP�
RQ�KLV�RXWLQJV�ZKHQ�ZH�FKDVHG�UDEELWV�DQG�WKH�RFFDVLRQDO�
SKHDVDQW� LQ� QRUWKHUQ� 2KLR�� (YHQ� LQ� 2KLR�� WKH� µ��V�ZHUH�
WKH�³JRRG�ROG�GD\V´�RI�XSODQG�KXQWLQJ�� 

$V�D�IDPLO\��ZH�VDZ�RXU�VKDUH�RI�GRJV�FRPH�DQG�JR�LQ�
RXU�OLYHV��,�GRQ¶W�NQRZ�ZKDW�NLQG�RI�GRJV�P\�IDWKHU�KDG�LQ�
*UHHFH��EXW�IURP�KLV�GHVFULSWLRQ��WKH\�ZHUH�YHUVDWLOH�GRJV�
WKDW�SRLQWHG��SUREDEO\�QRW�SXUHEUHGV���XVHG�IRU�ERWK�KDUHV�
DQG� ELUGV��0\�GDG��ZKR� LV� ���� KDV� QHYHU� EHHQ�ZLWKRXW� D�
GRJ�--XQWLO�UHFHQWO\��+H�VDGO\�KDG�WR�SXW�GRZQ�KLV���-\HDU-
ROG�ODE�RQ�1HZ�<HDU¶V�(YH�� 

,�VWDUWHG�FDUU\LQJ�D���-JDXJH��VLQJOH-EDUUHO�6WHYHQV�LQ�
P\�PLG-WHHQV�EHIRUH� ODWHU�XSJUDGLQJ� WR�D�5HPLQJWRQ�����
SXPS��2Q�ZHHNHQGV��P\� WZR�ROGHU�EURWKHUV�DQG� ,�ZRXOG�
IROORZ�RXU�GDG��DORQJ�ZLWK�KLV�EHDJOH�DQG�(QJOLVK�VHWWHU��
FRPLQJ� KRPH� PRVWO\� ZLWK� UDEELWV�� $V� ,� JUHZ� ROGHU�� ,�
EHFDPH� LQWHUHVWHG� LQ� GHHU� KXQWLQJ�� DQG� WKHQ� ODWHU� LQ�
FROOHJH�� D� IULHQG� LQWURGXFHG� PH� WR� ZDWHUIRZO��*XQ� 'RJ�
PDJD]LQH� KDV� EHHQ� FRPLQJ� WR� P\� PDLOER[� DOPRVW�
XQLQWHUUXSWHG�VLQFH�WKH�HDUO\���V��(YHQ�DIWHU�,�PDUULHG�DQG�
OLIH�FLUFXPVWDQFHV�NHSW�PH�IURP�RZQLQJ�D�KXQWLQJ�GRJ�� ,�
ZRXOG� UHDG� HYHU\� LVVXH� FRYHU-WR-FRYHU�� RIWHQ� GUHDPLQJ�
ZKDW�P\�QH[W�GRJ�ZRXOG�EH��7KLV�FRQWLQXHG�IRU�DOPRVW����
\HDUV�� 8QGHUJUDGXDWH� GD\V�� JUDGXDWH� VFKRRO�� HDUO\� FDUHHU�
DQG�PDUULDJH�WRRN�SUHFHGHQFH��:KHQ�ZH�PDUULHG��P\�ZLIH�
FRQYLQFHG�PH�WKDW�RXU�ILUVW�GRJ�VKRXOG�EH�DGRSWHG�IURP�D�

VKHOWHU��$V�D�QHZO\ZHG�� ,�DJUHHG��7KH�GRJ��D�\HOORZ�ODE�
JROGHQ�UHWULHYHU�PL[��KDG�SUH\�GULYH��LQWHOOLJHQFH�DQG�ZDV�
HDV\�WR�WUDLQ��EXW�ZDV�KRUULEO\�WLPLG�DQG�JXQ�VK\��SUREDEO\�
D�UHVXOW�RI�HDUO\�OLIH�H[SRVXUH�WR�VWUHVVIXO�FRQGLWLRQV��6LQFH�
D� WZR-GRJ� KRXVHKROG� ZDVQ¶W� DQ� RSWLRQ� DW� WKH� WLPH�� ,�
ZDLWHG��$QG�ZDLWHG� 

'XULQJ�WKLV�ORQJ�VWUHWFK�ZLWKRXW�D�GRJ��,�FRQWLQXHG�WR�
KXQW��EXW�ERWK�WKH�QXPEHU�RI�GD\V�LQ�WKH�ILHOG�DQG�VXFFHVV�
ZHUH�OLPLWHG��:KHQ�RXU�IDPLO\�VLWXDWLRQ�DOORZHG��,�VWDUWHG�
WKLQNLQJ�DERXW�JHWWLQJ�D�GRJ��%\�WKLV�WLPH��,�QRW�RQO\�KDG�
*XQ� 'RJ� PDJD]LQH� WR� OHDUQ� DERXW� YDULRXV� KXQWLQJ� GRJ�
EUHHGV��EXW�,�DOVR�KDG�WKH�LQWHUQHW��WKH�ELJJHVW�RI�DOO�³UDEELW�
KROHV�´� ,URQLFDOO\�� LW� ZDVQ¶W� WKURXJK� PDJD]LQHV� RU� WKH�
LQWHUQHW�WKDW�,�OHDUQHG�DERXW�WKH�&HVN\�)RXVHN��2Q�RQH�RI�
P\� RQH-KRXU� FRPPXWHV� WR� ZRUN�� ,� ZDV� OLVWHQLQJ� WR� DQ�
ROGHU�SRGFDVW�HSLVRGH�RI�%LUG�'RJV�)RUHYHU��KRVWHG�E\�'U��
&KULV� +DJHVHWK� DQG� IHDWXULQJ� JXHVWV� GLVFXVVLQJ� GLIIHUHQW�
EUHHGV��7KH�WZR�HSLVRGHV�WKDW�FDXJKW�P\�DWWHQWLRQ�IRFXVHG�
RQ� WKH� ZLUHKDLUHG� SRLQWLQJ� JULIIRQ� �:3*�� DQG� DOVR�
SUHVHQWHG� SHUVSHFWLYHV� RQ� WKH� VFKLVP� WKDW� KDG� RFFXUUHG�
ZLWKLQ� WKH� :3*� JURXS�� $IWHU� OLVWHQLQJ� WR� WKH� VHFRQG�
HSLVRGH��,�WXUQHG�WR�WKH�LQWHUQHW�WR�FRQWDFW�RXU�FOXE� 

,W�WXUQV�RXW�WKDW�RXU�FOXE�SUHVLGHQW��-LP�&URXVH��OLYHV�D�

Photo by Spiro Mavroidis 

)HEUXDU\����� ýHVNê�)RXVHN�1RUWK�$PHULFD 3DJH�� 

 �ŽƉǇƌŝŐŚƚ�Ó ��ĞƐŬǇ�&ŽƵƐĞŬ�EŽƌƚŚ��ŵĞƌŝĐĂ 

-RDQ�+DG�D�)DOO« 
RU��WKH�)DOOHQ�LV�5LVLQJ�$JDLQ�
 

%\ 

-RDQ�%DLOH\ 
 

+ HUH� LV� VRPH� QHZV� DERXW�PH� IRU�P\� ROG� DQG� QHZ�
IULHQGV�� ,Q�2FWREHU�� ,� IHOO�GRZQ�ZKLOH�JHWWLQJ�RXW�

RI�EHG�LQ�WKH�PLGGOH�RI�WKH�QLJKW��,�NQRZ�,�DP�VXSSRVHG�WR�
NHHS� P\� HPHUJHQF\� SDJHU� DURXQG� P\� QHFN�� EXW� XQIRUWX�
QDWHO\��,�KDG�OHIW�LW�RQ�P\�QLJKWVWDQG�WKDW�HYHQLQJ��,�WULHG�WR�
JHW�WR�WKH�SDJHU�EXW�IDLOHG��,�OD\� WKHUH�D�ORQJ�WLPH��SUREDEO\�
VHYHUDO� KRXUV�� DQG� P\� OHIW� OHJ� EHFDPH� ³IUR]HQ�´� ,Q� WKH�
PRUQLQJ�� P\� QHLJKERU� NQRFNHG� RQ� P\� GRRU� EHFDXVH� VKH�
FRXOG�QRW� VHH�DQ\� OLJKWV�RQ�DW�P\�SODFH��6KH�FDOOHG������ ,�
DZRNH� LQ� WKH� KRVSLWDO� DQG� ZDV� WKHQ� VHQW� WR� D� FDUH� KRPH���
8JK��7KDW�ZDV� WKH�ZRUVW� H[SHULHQFH�� EXW� ,� VXUYLYHG� WKUHH�
ZHHNV�WKHUH� 

/DWHU�� D� JRRG� IULHQG� IRXQG� D� GLIIHUHQW� SODFH� IRU� PH��
ZKHUH�,�UHPDLQ��,�DP�LQ�D�UHKDE�IDFLOLW\�ZLWK�RQO\�IRXU�RWKHU�
SDWLHQWV��DQG�LW�KDV�EHHQ�D�JRGVHQG��,W�LV�TXLWH�FRPIRUWDEOH��
DQG�,�KDYH�D�QLFH�EHGURRP�DQG�EDWK��,�HDW�OXQFK�DQG�GLQQHU�
ZLWK� WKUHH�RI� WKH�RWKHU�SDWLHQWV��0\� IULHQGV� IURP�7ULOOLXP�
+ROORZ�KDYH�KHOSHG�PH�LQ�PDQ\�ZD\V��HVSHFLDOO\�EULQJLQJ�
VWXII�WKDW�,�QHHG��7KH\�HYHQ�EURXJKW�D�ELJ�GRJ�WKDW�OLYHV�DW�
7ULOOLXP�+ROORZ�WR�YLVLW�PH��LW�XVHG�WR�YLVLW�PH�HYHU\�GD\�DW�
KRPH�WR�JHW�D�WUHDW��,�DOVR�DSSUHFLDWH�WKDW�WZR�IULHQGV�IURP�
P\�FKXUFK�KDYH�GRQH�D�ORW�IRU�PH� 

,�H[SHFW�WR�EH�KHUH�IRU�VL[�WR�HLJKW�PRQWKV��JHWWLQJ�P\�
OHIW� OHJ�VWURQJHU��7KHQ�� ,�ZLOO�JR�KRPH�WR�7ULOOLXP�+ROORZ�
WR�ZRUN�RQ�P\�QH[W�ERRN�� 

 

3�6���5LFN�PDGH�WKH�WLWOH�EHWWHU� 

Ύ�DOWHUQDWH�WLWOH��FRXUWHV\�RI�5LFN�6RMGD� 

:ŽĂŶ��ĂŝůĞǇ�ĂŶĚ�:ŽŚŶ�>ƵŶĚŐƌĞŶ 

ǁŝƚŚ��ďďǇ�ŽĨ�tŝůůŽǁ�^ƉƌŝŶŐƐ� 

&HVN\�)RXVHN�/LIHVSDQ�5HVHDUFK 
3OHDVH�FRPSOHWH�DQ�DQRQ\PRXV�VXUYH\�DQG�KHOS�XV�EHWWHU�XQGHUVWDQG�RXU�

EUHHG¶V�ORQJHYLW\�DQG�KHDOWK� 

FHVN\IRXVHNQD�RUJ�EUHHG-GDWD�FDQLQH-PRUWDOLW\-VXUYH\� 
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*UHHWLQJV� 

+DSS\�1HZ�<HDU��0RVW�RI�\RX�DUH�GRQH�ZLWK�\RXU�KXQWLQJ�VHDVRQ�DQG��LI�
\RX�DUH�DQ\WKLQJ�OLNH�PH��DUH�DOUHDG\�SODQQLQJ�\RXU�QH[W�RQH��7KHUH�DUH�VRPH�
ODUJH� FKDQJHV�ZLWK� WKLV� \HDU¶V� ILUVW� LVVXH�� ERWK� OLWHUDOO\� DQG� ILJXUDWLYHO\��7KH�
ILUVW� WKLQJ� \RX� VKRXOG� KDYH� QRWLFHG� LV� WKH� ODUJHU� IRUPDW� DQG� WKH� FRORU� FRYHU�
SDJH�� $OVR�� 5HP� 'H-RQJ� KDV� ILQDOO\� WDNHQ� RII� WKH� WUDLQLQJ� ZKHHOV� DQG� KDV�
KDQGHG�RYHU� WKH�HGLWRULDO�GXWLHV� WR�PH��5LFN�6RMGD�� DQG�%URRN�0HUURZ��<RX�
UHDG�WKDW�FRUUHFWO\��,W�LV�WDNLQJ�WKUHH�LQGLYLGXDOV�WR�GR�ZKDW�5HP�ZDV�GRLQJ�IRU�
\HDUV� E\� KLPVHOI� DV� HGLWRU� RI� WKH�*'6�� LQ� DGGLWLRQ� WR�PDLQWDLQLQJ� WKH� FOXE¶V�
)DFHERRN�SDJH��:HEVLWH��DQG�<RX7XEH�FKDQQHO��-RKQ�3LWOR�FRQWLQXHV�WR�GR�WKH�
LPSRUWDQW� ZRUN� RI� JDWKHULQJ� WHVW� UHVXOWV� DQG� FRPSLOLQJ� WKHP� LQWR� WKH� WDEOHV�
DORQJ�ZLWK�SUHSDULQJ�WKH�SHGLJUHHV�\RX�DUH�VR�DFFXVWRPHG�WR�VHHLQJ� 

7KH�RWKHU�PDMRU�FKDQJH�WKDW�KDV�RFFXUUHG�LV�WKDW�WKH�FOXE�PDGH�D�GHFLVLRQ�
ODVW�\HDU�WR�WUDQVLWLRQ�IURP�VL[�WR�IRXU�DQQXDO�LVVXHV��7KHVH�IRXU�LVVXHV�ZLOO�EH�
SXEOLVKHG�LQ�)HEUXDU\��0D\��$XJXVW��DQG�1RYHPEHU��7HVW�UHVXOWV�ZLOO�FRQWLQXH�
WR� EH� SXEOLVKHG� LQ� WKH� $XJXVW� DQG� )HEUXDU\� LVVXHV�� DV� KDV� EHHQ� GRQH� LQ� WKH�
SDVW� 

,Q� WKLV� LVVXH�� \RX� ZLOO� ILQG� DQ� XSGDWH� -RDQ� %DLOH\� NLQGO\� SUHSDUHG� DQG�
DVNHG� XV� WR� VKDUH� ZLWK� \RX� LQ� DGGLWLRQ� WR� DQ� DUWLFOH� IURP� RQH� RI� RXU� QHZHU�
PHPEHUV�� 1LFKRODV� /RQJ�� ZKR� YROXQWHHUHG� WR� ZULWH� DERXW� KLV� ILUVW-\HDU�
H[SHULHQFH�ZLWK�-DJJHU��,�DP�VXUH�VRPH�RI�\RX�ZLOO�OLNHO\�UHODWH�WR�KLV�VWRU\� 

(YHQ�ZLWK� WKH�SDQGHPLF� LPSDFWLQJ� DOPRVW� HYHU\� DVSHFW� RI� RXU� OLYHV� WKLV�
SDVW�\HDU��VRPH�RI�RXU�FOXE�FKDSWHUV�ZHUH�DEOH�WR�KROG�VXPPHU�RU�IDOO�WHVWV�DQG�
WKRVH�FKDSWHU�UHSRUWV�DQG�WHVW�UHVXOWV�DUH�LQFOXGHG�LQ�WKLV�LVVXH� 

$OVR�� VLPLODU� WR�5HP¶V�RXWJRLQJ� DUWLFOH� LQ� WKH� ODVW�*'6� LVVXH�� ,�ZURWH� D�
VKRUW�SLHFH�LQWURGXFLQJ�P\VHOI��:H�DOO�KDYH�RXU�SHUVRQDO�EDFNVWRULHV�ZLWK�WKH�
YDULRXV�³IRUNV� LQ� WKH�URDG´� WKDW�KDYH� OHG�XV� WR� WKH�SODFH�ZH�DUH� WRGD\�� ,� ILQG�
P\VHOI�ZLWK�D�GRJ�FRPSDQLRQ��KH�LV�VOHHSLQJ�E\�P\�VLGH�DV�,�W\SH�WKLV��WKDW�,�
KDYH�GD\GUHDPHG�DERXW�IRU�D�ORQJ�WLPH��DQG�IRU�WKDW��,�RZH�PXFK�WR�RXU�FOXE�
OHDGHUVKLS�DQG�WKH�GHGLFDWHG�PHPEHUV�WKDW�SURGXFH�WKHVH�ZRQGHUIXO�GRJV� 

/DVWO\��,�ZRXOG�OLNH� WR�WKDQN�5HP�IRU�KLV�KRXUV�RI�KHOS�LQ�SUHSDULQJ�WKLV�
*'6� LVVXH�� /LNH� D� PLQGIXO� SDUHQW� WKDW� SXVKHV� WKHLU� \RXQJVWHU� WR� WDNH� WKDW�
PDLGHQ�YR\DJH�ZLWKRXW� WKH� WUDLQLQJ�ZKHHOV��5HP�KDV�KHOSHG�XV� LQ�DOPRVW�DOO�
DVSHFWV� RI� WKLV� LVVXH¶V� SUHSDUDWLRQ�� IURP� VHWWLQJ� XS� WKH� ODUJHU� IRUPDW� DQG�
KHOSLQJ�LQ�WKH�GHVLJQ�RI�WKH�QHZ�FRORU�FRYHU�SDJH��WR�VROLFLWLQJ�LQGLYLGXDOV�IRU�
FRQWHQW��DQG�SUHSDULQJ�WKH�SKRWRV�\RX�VHH�WKURXJKRXW��7KDQN�\RX��5HP�� 

,�KRSH�HYHU\RQH�KDV�D�VDIH�DQG�HQMR\DEOH�VSULQJ� 

Spiro Mavroidis��(GLWRU 
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WŚŽƚŽ�ďǇ�ŽǁŶĞƌ͗�ZŝĐŬ�^ŽũĚĂ 

)RU�LQIRUPDWLRQ�UHTXHVWV�RU�WR�MRLQ�&)1$ 

SOHDVH�HPDLO�5RELQ�6WUDWK\�DW��UVWUDWK\����#JPDLO�FRP 

2U�YLVLW�RXU�ZHE�SDJH�DW��KWWSV���FHVN\IRXVHNQD�RUJ 

��/dKZ^ 

^ƉŝƌŽ�DĂǀƌŽŝĚŝƐ 

�ƌŽŽŬ�DĞƌƌŽǁ 

ZŝĐŬ�^ŽũĚĂ 

:ŽŚŶ�WŝƚůŽ 

ZĞŵ��Ğ:ŽŶŐ 
 
^h�^�Zͬ͘���<�/^^h�^ 

WƌŝŶƚĞĚ�ĞǀĞƌǇ�ƚŚƌĞĞ�ŵŽŶƚŚƐ͕�ƚŚĞ�'�^�ŝƐ�ŝŶĐůƵĚĞĚ�ǁŝƚŚ�Ă�
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ZŽďŝŶ�^ƚƌĂƚŚǇ 
ϰϰϭ�&ůŽŽĚ�ZŽĂĚ 
'ƌĞĂƚ�&ĂůůƐ͕�Dd�ϱϵϰϬϰ 
;ϰϬϲͿ�ϳϴϴ-ϰϵϯϰ� 
ƌƐƚƌĂƚŚǇϱϰϮϳΛŐŵĂŝů͘ĐŽŵ 
�Zd/�>���E��W,KdK�^h�D/^^/KE 

^ĞŶĚ�ĂƌƟĐůĞƐ�ƚŽ͗ 
^ƉŝƌŽ�DĂǀƌŽŝĚŝƐ 
WŚ͗�;ϰϭϵͿ�ϯϴϵ�-�ϳϬϵϴ�;�^dͿ 
Ğ-ŵĂŝů͗�ƐŵĂǀƌŽŝĚŝƐΛŐŵĂŝů͘ĐŽŵ 

�ůů� ƉŚŽƚŽƐ� ƐŚŽƵůĚ� ďĞ� ƐĞŶƚ� Ăƚ� ƚŚĞ� ŚŝŐŚĞƐƚ� ƌĞƐŽůƵƟŽŶ�
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�ůƵď�t��^/d� 
��^<z�&Kh^�<�EKZd,��D�Z/��͗ 
ŚƩƉƐ͗ͬͬĐĞƐŬǇĨŽƵƐĞŬŶĂ͘ŽƌŐ 
 

�&E��WŚŽƚŽ�'ĂůůĞƌǇ͗ 
ŚƩƉƐ͗ͬͬĐĞƐŬǇĨŽƵƐĞŬ͘ƐŵƵŐŵƵŐ͘ĐŽŵͬ� 
&ŝŶĚ�hƐ�ŽŶ�&ĂĐĞďŽŽŬ�Ăƚ͗ 
ǁǁǁ͘ĨĂĐĞďŽŽŬ͘ĐŽŵͬŐƌŝīŽŶ͘ĨĂŶ 
ǁǁǁ͘ĨĂĐĞďŽŽŬ͘ĐŽŵͬ 
ĐĞƐŬǇĨŽƵƐĞŬŶŽƌƚŚĂŵĞƌŝĐĂͬ 
 
&)1$�2)),&(56 

-LP�&URXVH�-�3UHVLGHQW 

'DYH�)LQOH\�–�9LFH�3UHVLGHQW 

5RELQ�6WUDWK\�-�6HFUHWDU\ 

5RJHU�)XKUPDQ�–�7UHDVXUHU 

',5(&7256 

$QQD�$UW] 

/DXULH�&RQQHOO 

$QG\�2JGHQ 

-LP�6HLEHO 

-RKQ�3LWOR 

 &RS\ULJKW�Ó������&HVN\�)RXVHN�1RUWK�$PHULFD 
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VKRUW�GLVWDQFH�IURP�XV��DQG�0RQLFD�DQG�-LP�LQYLWHG�XV�WR�
YLVLW�DQG�PHHW�WKHLU�GRJV��$IWHU�D�VKRUW�YLVLW��P\�ZLIH��VRQ�
DQG�,�OHIW�LPSUHVVHG��+RZHYHU��ZH�GLG�IHHO�WKDW�WKH\�ZHUH�
³FKHFNLQJ�XV�RXW´�DV�PXFK�DV�ZH�ZHUH�WKHP��,W� WXUQV�RXW�
WKDW�WKDW�LV�SDU�IRU�WKH�FRXUVH�ZLWK�RXU�FOXE��ZKLFK�DOZD\V�
WULHV� WR� ILQG� D� JRRG� PDWFK� IRU� RXU� GRJV�� $IWHU� IXUWKHU�
UHVHDUFK�DQG�D�SKRQH�FKDW�ZLWK�/DXULH�&RQQHOO��ZH�DSSOLHG�
IRU�D�SXSS\��,�PXVW�FRQIHVV�WKDW�DV�D�ELRORJLVW��ZKDW�GUHZ�
PH� LQWR� WKH� FOXE� ZDV� LWV� DSSURDFK� WR� EUHHGLQJ� DQG� KRZ�
JHQHWLFV�LV�XVHG�DV�D�WRRO�WR�LPSURYH�WKH�EUHHG��7KH�RWKHU�
PDMRU� SRLQW� WKDW� VROG� XV� RQ� WKH� FOXE� ZDV� WKDW� GRJV� DUH�
SODFHG�LQ�KRPHV�ZKHUH�WKH\�DUH�SDUW�RI�WKH�IDPLO\� 

2XU�SUHIHUHQFH�ZDV�D�IHPDOH�SXS��EXW�PRUH�PDOHV�WKDQ�
IHPDOHV� ZHUH� DYDLODEOH� WKDW� \HDU�� $IWHU� ��� \HDUV� RI�
ZDLWLQJ��,�ZDVQ¶W�JRLQJ�WR�OHW�JHQGHU�NHHS�PH�IURP�JHWWLQJ�
D�KXQWLQJ�EXGG\��6RRQ�ZH�ZHUH�SXW�LQ�WRXFK�ZLWK�-RDQQH�
DQG�0DUN�&DQILHOG��ZKR�MXVW�KDG�WKHLU�IRXUWK�OLWWHU�IRU�WKH�
FOXE�� :DLWLQJ� IRU� RXU� SXS� WKRVH� ODVW� IHZ� ZHHNV� ZDV�
WRUWXURXV�� WKHUH� DUH� RQO\� VR� PDQ\� WLPHV� \RX� FDQ� ZDWFK�
3XSS\�&XOWXUH� DQG� UHDG� WKH� WUDLQLQJ�ERRNV�� VXFK�DV� -RDQ�
%DLOH\¶V�+RZ� WR� +HOS� *XQ� 'RJV� 7UDLQ� 7KHPVHOYHV� DQG�
5REHUW� 0LOQHU¶V� $EVROXWHO\� 3RVLWLYHO\� *XQGRJ� 7UDLQLQJ��
%HLQJ�WKH�³'´�OLWWHU��RQH�RI�WKRVH�SXSV�ZDV�'DUZLQ��,�DP�
QRW� VXUH� LI� ,� FKRVH� 'DUZLQ�� RU�� EHFDXVH� RI� KLV� QDPH�� KH�
FKRVH�PH�� ,� UHJLVWHUHG�KLP� DV�'DUZLQ�:DOODFH� RI�9DOOH\�
+RXVH��$V�\RXU�HGLWRU��,¶P�JRLQJ�WR�WUHDW�\RX�WR�D�ELRORJ\�
OHVVRQ�� 0DQ\� KDYH� KHDUG� RI� &KDUOHV� 'DUZLQ� DQG� KLV�
FRQWULEXWLRQ� WR� RXU� XQGHUVWDQGLQJ� RI� HYROXWLRQ�� EXW� IHZ�
NQRZ� RI� $OIUHG� :DOODFH�� 'XULQJ� WKH� VDPH� WLPH� SHULRG��
:DOODFH�LQGHSHQGHQWO\�FDPH�XS�ZLWK�WKH�VDPH�FRQFHSW�RI�
HYROXWLRQ� E\� QDWXUDO� VHOHFWLRQ�� $GGLQJ� :DOODFH� WR� RXU�
GRJ¶V� UHJLVWHUHG� QDPH�ZDV�P\� QRG� WR� WKDW� OHVVHU-NQRZQ�
VFLHQWLVW� 

:KHQ�\RX�UHDG�WKLV��'DUZLQ�ZLOO�EH�RQH�PRQWK�VK\�RI�
KLV�WKLUG�ELUWKGD\�DQG�ILQLVKHG�ZLWK�KLV�VHFRQG�IXOO�KXQWLQJ�
VHDVRQ��+H�KDV�FKDVHG�SKHDVDQWV�LQ�6RXWK�'DNRWD�ZKHQ�KH�
ZDV� MXVW� VHYHQ�PRQWKV� ROG�� WKDQNV� WR� DQ� LQYLWDWLRQ� IURP�
JHQHURXV� FOXE� PHPEHUV�� VQLIIHG� SKHDVDQWV� DQG� TXDLO� LQ�
.DQVDV�� KXQWHG� JURXVH� DQG� ZRRGFRFN� LQ� 0LFKLJDQ�� DQG�
SRLQWHG� SKHDVDQWV� �PRVWO\� VWDWH-UHOHDVHG� ELUGV�� DQG� WKH�
SHULRGLF�ZRRGFRFN� LQ�2KLR�� ,� FDQ� VDIHO\� VD\�'DUZLQ� KDV�
WDXJKW�PH�PRUH� DERXW� ELUG� GRJV� WKDQ� ,� KDYH� WDXJKW� KLP�
DERXW�ELUG�KXQWLQJ��,�KDYH�EHHQ�DURXQG�GRJV�P\�HQWLUH�OLIH��
DQG�'DUZLQ��ZLWK�HQGOHVV�GULYH�DQG�HQHUJ\��KDV�EHHQ� WKH�
HDVLHVW�GRJ� WR� WUDLQ�� ,I�KH�KDV�DQ\�VKRUWFRPLQJV�� WKH\�DUH�
P\�IDXOW� 

-RLQLQJ�RXU�FOXE�KDV�DOORZHG�PH�WR�PDNH�QHZ�IULHQGV�
DQG�DJDLQ�HQJDJH�LQ�WZR�RI�P\�JUHDWHVW�OLIH�SDVVLRQV��ELUG�
KXQWLQJ�DQG�WKH�RXWGRRUV��%HFRPLQJ�WKH�*'6�HGLWRU�LV�P\�
ZD\�RI�JLYLQJ�EDFN� WR� WKH�JURXS�RI�SHRSOH�ZKR�JDYH�PH�
P\� GUHDP� GRJ�� ,W� GRHVQ¶W�PDWWHU� LI� \RXU� )RXVHN� LV� \RXU�
ILUVW�SXSS\�RU�\RXU�IRXUWK��ILQG�VRPH�ZD\�WR�HQJDJH�ZLWK�
WKH�FOXE��,W�FRXOG�EH�DV�VLPSOH�DV�DWWHQGLQJ�\RXU�FKDSWHU¶V�
VXPPHU�WUDLQLQJ�GD\V�DQG�KHOSLQJ��JRLQJ�WR�D�FOXE�WHVW�DQG�
YROXQWHHULQJ�� RU� VHQGLQJ� FRQWHQW� VXJJHVWLRQV� WR� WKH�*'6�
HGLWRU�� +HUH¶V� RQH� PRUH� UHTXHVW�� :ULWH� DQ� DUWLFOH� DERXW�
\RXU�)RXVHN��,GHDV�LQFOXGH�WKLQJV�\RX�OLNH�DQG�WKLQJV�\RX�
GRQ¶W� OLNH�� WKDW� VSHFLDO�SRLQW�RU� UHWULHYH� IURP� ODVW�VHDVRQ��
GUHDPV� IRU� WKH� QH[W� \HDU�� RU�� ZKDWHYHU� HOVH� WLFNOHV� \RXU�
IDQF\�� 'RQ¶W� ZRUU\� DERXW� ZULWLQJ� VNLOOV�� MXVW� JHW� \RXU�
WKRXJKWV� RQ� SDSHU� RU� VFUHHQ��:H� KDYH� D� JUHDW� JURXS� RI�
HGLWRUV�WR�JHW�\RX�DFURVV�WKH�ILQLVK�OLQH� 

%XW� ZKDWHYHU� \RX� GR�� OHDUQ� IURP� P\� H[SHULHQFH�� ,I�
\RX� DUH� D� QHZO\ZHG�� DQG� \RX� FDQ� RQO\� KDYH� RQH� KRXVH�
GRJ��PDNH�LW�FRXQW��7ZHQW\�\HDUV�LV�D�ORQJ�WLPH�� 

Photo by Spiro Mavroidis 
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&ƵƚƵƌĞ��ǀĞŶƚƐ 

 

EŽƌƚŚǁĞƐƚ��ŚĂƉƚĞƌ 
&ĞďƌƵĂƌǇ�Ϯϳ͕�Ϯϴ��dƌĂŝŶŝŶŐ�ĂŶĚ�ĞǆƉŽƐƵƌĞ�&Ğď�Ϯϲ͘� 

�ŽŶƚĂĐƚ��ĞŶŶŝƐ��ĂƌůƐŽŶ�;ĐĂƌůƐŽŶΛŐŽƌŐĞ͘ŶĞƚͿ 

ZŽĐŬǇ�DŽƵŶƚĂŝŶ��ŚĂƉƚĞƌ 

tĞĚŶĞƐĚĂǇ͕�DĂƌĐŚ�Ϯϰ�-�^ƵŶĚĂǇ͕�DĂƌĐŚ�Ϯϴ͕�ϮϬϮϭ͘  

dƌĂŝŶŝŶŐ�ĚĂǇ�;ϯͬϮϰͿ�^ĞŵŝŶĂƌ�ĚĂǇ�;ϯͬϮϱͿ͕�ĂŶĚ�ƚŚƌĞĞ�ĚĂǇƐ�ĨŽƌ�ƚĞƐƟŶŐ�;ϯͬϮϲ�-�ϯͬϮϴͿ 

�ŽŶƚĂĐƚ͗��ŶŐŝĞ�DĐ�ƵŶŶ�;ŵĐĚƵŶŶŬϵΛŐŵĂŝů͘ĐŽŵͿ 

,ĞĂƌƚůĂŶĚ��ŚĂƉƚĞƌ 
dĞŶƚĂƟǀĞ�ĚĂƚĞƐ͗��Ɖƌŝů�Ϯϯ͕Ϯϰ͕Ϯϱ 

DĂǌŽŵĂŶŝĞ�dĞƐƚ�'ƌŽƵŶĚƐ͕�t/ 

�ŽŶƚĂĐƚ͗��ĂǀĞ�ZĞĂĚ�;ƌĞĂĚŐƌŝīΛŐŵĂŝů͘ĐŽŵͿ� 

EŽƌƚŚĞĂƐƚ��ŚĂƉƚĞƌ 

dĞŶƚĂƟǀĞ�ĚĂƚĞƐ͗��DĂǇ�ϭϰ�;dƌĂŝŶŝŶŐ��ĂǇͿ͕�DĂǇ�ϭϱ�;ƚĞƐƚ�ĚĂǇͿ 

^ƚĞƚƐŽŶ͕�D� 

�ŽŶƚĂĐƚ͗�>ĂƵƌŝĞ��ŽŶŶĞůů�;ŽƋƵĂƐƐĂϱΛŐŵĂŝů͘ĐŽŵͿ� 

^ŽƵƚŚĞĂƐƚ��ŚĂƉƚĞƌ 

EŽ�ĞǀĞŶƚ�ƐĐŚĞĚƵůĞĚ�Ăƚ�ƚŚŝƐ�ƟŵĞ͘ 

�ŽŶƚĂĐƚ͗��ŽŶŶ�&ŝǌĞƌ�;ϮϬϱͿ�ϲϰϭ-Ϭϰϳϭ� 
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