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DQ\�RWKHU�XVH��,I�\RX�HQMR\HG�WKLV�ERRN��SOHDVH�HQFRXUDJH�\RXU
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$ERXW�WKH�$XWKRUV
-RKQ�%DLQ�LV�D�ERWDQLVW�DW�WKH�8QLYHUVLW\�RI�/HWKEULGJH�DQG�LV�WKH

VXFFHVVRU� WR� -RE� .XLMW� LQ� WKDW� SRVLWLRQ� DQG� DV� GLUHFWRU� RI� WKH
8QLYHUVLW\�RI�/HWKEULGJH�KHUEDULXP��+LV�TXHVWV�IRU�HQOLJKWHQPHQW�RQ
DOO�PDWWHUV�UHODWLQJ�WR�3DFNHUD��UDJZRUW��VSHFLHV�KDYH�FRPSHOOHG�KLP
WR� WUDYHO� H[WHQVLYHO\� LQ� ZHVWHUQ�1RUWK�$PHULFD� DQG� KHOSHG� KLP� WR
EHFRPH�IDPLOLDU�DQG�HQDPRXUHG�ZLWK�WKH�SODQWV�RI�WKDW�UHJLRQ�
-XQH� )ODQDJDQ� LV� D� ERWDQLVW�� HQYLURQPHQWDO� KRUWLFXOWXULVW�� DXWKRU

DQG� SKRWRJUDSKHU�� 6KH� HQMR\V� RSSRUWXQLWLHV� WKDW� FRPELQH
SURIHVVLRQDO� ZRUN� ZLWK� KHU� SDVVLRQ� IRU� QDWLYH� SODQWV�� DQG� VKH
HQWKXVLDVWLFDOO\� H[SORUHG� VRXWKHUQ� $OEHUWD
V� QDWXUDO� ODQGVFDSHV� WR
FDSWXUH�WKH�LPDJHV�IRU�WKLV�JXLGH�
-RE�.XLMW�LV�SURIHVVRU�HPHULWXV�DW�WKH�8QLYHUVLW\�RI�/HWKEULGJH��+H

OLYHV�RQ�9DQFRXYHU� ,VODQG�DQG�FRQWLQXHV� WR�SXUVXH�KLV�SDVVLRQ� IRU
PLVWOHWRHV�DQG�WKHLU�KRVWV�
�
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3UHIDFH�WR�WKH�6HFRQG�(GLWLRQ
$V�WKH�MRLQW�DXWKRUV�DQG�UHYLVHUV�RI�WKLV�QHZ�HGLWLRQ�RI�&RPPRQ

&RXOHH�3ODQWV� RI� 6RXWKHUQ�$OEHUWD��ZH� VKDUH� D� ORYH� RI� ORFDO� IORUDV
DQG�WKH�ERRNV�WKDW�KHOS�XQORFN�WKHLU�VHFUHWV�DQG�EHDXW\�
6LPSOH��XVHIXO� WRROV� IRU� ORFDO�SODQW� LGHQWLILFDWLRQ�DUH� VXUSULVLQJO\

KDUG�WR�ILQG��:H�KDYH�DOZD\V�HQMR\HG�ZRUNLQJ�ZLWK�-RE�.XLMW
V�ILUVW
HGLWLRQ� RI� WKLV� ERRN�� DQG� ZH� IHOW� WKDW� LW� ZDV� D� JUHDW� FDQGLGDWH� IRU
XSGDWLQJ�DQG�GLJLWL]DWLRQ�
7KHVH�GD\V��PRVW�RI�XV�ZKR�YHQWXUH�RXW� LQ� VHDUFK�RI�SODQWV�DQG

ZLOGOLIH� DOUHDG\� FDUU\� VRPH� VRUW� RI� FRPSDFW� HOHFWURQLF� GHYLFH
ZKHUHYHU� ZH� JR�� 7KHVH� GHYLFHV� FDQ� KHOS� XV� LGHQWLW\� SODQWV� LQ� WKH
ILHOG��E\�GLVSOD\LQJ�SLFWXUHV�DQG�GUDZLQJV��DV�ZHOO�DV�DOORZLQJ�HDV\
QDYLJDWLRQ�WR�SODQW�GHVFULSWLRQV�WKDW�PLQLPL]HV�WKH�SDJH�WXUQLQJ�DQG
WKXPELQJ�RI� WUDGLWLRQDO�ERRNV��2XU� UHYLVLRQ�DQG�GLJLWL]DWLRQ�RI� WKLV
ERRN�PDNHV�XVH�RI�WKHVH�HOHFWURQLF�DGYDQWDJHV��ZKLOH�SUHVHUYLQJ�WKH
NH\�HOHPHQWV�WKDW�DSSHDUHG�LQ�WKH�ILUVW�SULQW�HGLWLRQ�
$� PDMRU� VWUHQJWK� RI� WKH� RULJLQDO� ERRN� ZDV� .XLMW
V� LQFOXVLRQ� RI

VLPSOH��EXW�DFFXUDWH�OLQH�GUDZLQJV�WKDW�FDSWXUHG�WKH�HVVHQFH�RI�HDFK
VSHFLHV�KH�IHDWXUHG��+LV�GUDZLQJV�UHPDLQ�D�YDOXDEOH�SDUW�RI�WKLV�QHZ
HGLWLRQ��FRPSOHPHQWHG�E\�WKH�DGGLWLRQ�RI�FRORXU�LPDJHV�RI�WKH�SODQWV
LQ� WKHLU� QDWXUDO� HQYLURQPHQW�� (YHU\� SKRWRJUDSK� ZDV� LQWHQWLRQDOO\
FRPSRVHG�WR�UHIOHFW�.XLMW
V�FRUUHVSRQGLQJ�OLQH�GUDZLQJ�RI� WKH�VDPH
SODQW�
:H�NHSW�.XLMW
V�RULJLQDO�RUJDQL]DWLRQ�RI�WKH�ERRN��ZLWK�WKH�SODQWV

GLYLGHG� LQWR� VHFWLRQV� DFFRUGLQJ� WR� IORZHU� FRORXU�� 7KH� SODQW
GHVFULSWLRQV�UHPDLQ�LQ�.XLMW
V�UHOD[HG��FRQYHUVDWLRQDO�VW\OH��ZLWK�KLV
XVH�RI�LPSHULDO�PHDVXUHPHQW�XQLWV��DOWKRXJK�VRPH�GHVFULSWLRQV�ZHUH
VOLJKWO\�FRQGHQVHG�WR�ILW�WKH�GLJLWDO�OD\RXW�
+RZ�WR�XVH�WKH�(38%�HGLWLRQ�RI�WKLV�ERRN
,Q�WKH�HOHFWURQLF�HGLWLRQ��ZH�KDYH�LQFRUSRUDWHG�QXPHURXV�WRROV�WR

KHOS�\RX�QDYLJDWH�WKH�ERRN��/LQNV�WKURXJKRXW�WKH�7DEOH�RI�&RQWHQWV�
3ODQW� )ORZHULQJ� 7LPHV� &KDUW� DQG� ,QGH[� TXLFNO\� FRQQHFW� \RX� WR
UHOHYDQW� HQWULHV� LQ� WKH� ERRN�� 7KH� 7DEOH� RI� &RQWHQWV� LV� UHDGLO\
DFFHVVHG�IURP�WKH�/LVW�LFRQ�LQ�WKH�PHQX�RQ�\RXU�GHYLFH�
$W� WKH� EHJLQQLQJ� RI� HYHU\� IORZHU� FRORXU� VHFWLRQ�� .XLMW
V� OLQH

GUDZLQJV�DSSHDU�DV�D�VHW�RI�WKXPEQDLOV��GHSLFWLQJ�DOO�WKH�SODQWV�LQ�WKDW
VHFWLRQ�� 7KHVH� WKXPEQDLOV� FDQ� KHOS� \RX� PDNH� D� SUHOLPLQDU\� SODQW
LGHQWLILFDWLRQ��$�VLQJOH�WDS�RQ�DQ\�WKXPEQDLO�LQ�WKH�JURXS�WDNHV�\RX
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GLUHFWO\�WR�WKH�FRUUHVSRQGLQJ�SODQW�GHVFULSWLRQ�
(DFK� SODQW� GHVFULSWLRQ� DOVR� FRQWDLQV� D� OLQH� GUDZLQJ� DQG� D

SKRWRJUDSK�WR�KHOS�\RX�FRQILUP�WKH�SODQW
V�LGHQWLW\��$�GRXEOH�WDS�RQ
HLWKHU�LPDJH�HQODUJHV�LW�WR�ILOO�WKH�VFUHHQ�RI�\RXU�GHYLFH��$�GRXEOH�WDS
RQ� WKH� IXOO� VFUHHQ� YLHZ� UHWXUQV� \RX� WR� WKH� SODQW� GHVFULSWLRQ� SDJH�
.XLMW� LQFOXGHG� D� RQH�LQFK� ������ FP�� VFDOH� EDU� QH[W� WR� HDFK� OLQH
GUDZLQJ�WR�KHOS�\RX�HVWLPDWH�WKH�SODQW
V�VL]H�
3DJHV�RI� WKH�ERRN�FDQ�EH�DFFHVVHG�ZLWK�RQH� WDS�RU�D�VZLSH�QHDU

WKH�HGJH�RI� WKH� VFUHHQ��RU�E\� WKH�PHQXV� LQ�\RXU�GHYLFH� WKDW� DSSHDU
QHDU� WKH� WRS� DQG� ERWWRP� RI� WKH� VFUHHQ�� /LQNV� DUH� DOVR� LQFOXGHG� LQ
UHOHYDQW�SODFHV�LQ�WKH�WH[W�VR�WKDW�\RX�FDQ�HDVLO\�DQG�TXLFNO\�FRPSDUH
FKDUDFWHULVWLFV�RI�VLPLODU�SODQWV�LQ�RWKHU�HQWULHV�
,I�\RXU�GHYLFH�GRHV�QRW�EHKDYH� LQ�H[DFWO\� WKH�ZD\�GHVFULEHG��ZH

HQFRXUDJH�\RX�WR�H[SHULPHQW�RU�FRQVXOW�WKH�8VHUV�PDQXDO�DV�ZH�KDYH
QRWLFHG�VRPH�YDULDWLRQ�DFURVV�SODWIRUPV�LQ�KRZ�UHVXOWV�DUH�DFKLHYHG�
:K\�DUH�WKHUH�QHZ�QDPHV�IRU�ROG�IDPLOLDU�SODQWV"
(YHU\�SODQW�VSHFLHV�LV�LGHQWLILHG�E\�D�XQLTXH�VFLHQWLILF�QDPH�WKDW�LV

XVHG�DOO�RYHU�WKH�ZRUOG��QR�PDWWHU�ZKDW�ODQJXDJH�LV�VSRNHQ��2QJRLQJ
UHVHDUFK� LQWR� SODQW� HYROXWLRQ� DQG� FODVVLILFDWLRQ� KDV� UHYHDOHG� PDQ\
QHZ� UHODWLRQVKLSV�� HVSHFLDOO\� DPRQJVW� WKH� JUDVVHV� DQG� FRPSRVLWHV
�GDLVLHV���VR�LW�LV�LQHYLWDEOH�WKDW�VRPH�IDPLOLDU�SODQWV�ZLOO�VKRZ�XS�LQ
WKLV�HGLWLRQ�ZLWK�QHZ�QDPHV�
:H�LQFOXGH�ERWK�XSGDWHG�VFLHQWLILF�QDPHV�DORQJ�ZLWK�ROGHU�QDPHV

WR�PDNH� LW� HDVLHU� IRU� \RX� WR� JHW� LQIRUPDWLRQ� DERXW� WKH� SODQWV� IURP
QHZ� DQG� ROGHU� ILHOG� JXLGHV�� 7KH� SODQW� GHVFULSWLRQV� DUH� VWLOO� OLVWHG
XQGHU� WKH� VDPH� VFLHQWLILF� QDPHV� WKDW� ZHUH� XVHG� LQ� .XLMW
V� RULJLQDO
ERRN��EXW�LQ�FDVHV�ZKHUH�D�VFLHQWLILF�QDPH�KDV�FKDQJHG��ZH�DGGHG�LW
EHORZ� WKH� ROG� IDPLOLDU� QDPH�� DQG� LGHQWLILHG� LW� DV� D� FXUUHQW� QDPH�
&RPPRQ�QDPHV�DUH�OLVWHG�LQ�SDUHQWKHVHV��ZLWK�WKH�FXUUHQW�RIILFLDOO\
DFFHSWHG� QDPH� OLVWHG� ILUVW�� IROORZHG� E\� RWKHU� FRPPRQO\� XVHG� ORFDO
QDPHV�LI�WKH\�H[LVW
2XU� VRXUFH� RI� RIILFLDO� VFLHQWLILF� DQG� FRPPRQ�SODQW� QDPHV� LV� WKH

'DWDEDVH�RI�9DVFXODU�3ODQWV� LQ�&DQDGD� �9$6&$1��� ,W� LV� OLQNHG� WR
WKH�)ORUD�RI�1RUWK�$PHULFD�SURMHFW��DQ�RUJDQL]DWLRQ�WKDW�V\QWKHVL]HV
LQIRUPDWLRQ� ZLWKLQ� WKH� ERWDQLFDO� FRPPXQLW\� LQ� &DQDGD� DQG� WKH
8QLWHG�6WDWHV�
)LQDOO\�� SODQW� QDPHV� DUHQ
W� WKH� RQO\� FKDQJHV� WKDW� KDYH� RFFXUUHG

VLQFH�WKH�RULJLQDO�SXEOLFDWLRQ�RI�WKH�ERRN��:H�EHOLHYH�WKDW�WKH�FRXOHH
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IORUD� KDV� DOVR� FKDQJHG� DV� D� UHVXOW� RI� LQFUHDVHG� SUHVVXUH� RQ� WKH
ODQGVFDSH� H[HUWHG� E\� KXPDQ� DFWLYLW\�� ,Q� WKH� RULJLQDO� LQWURGXFWLRQ�
.XLMW�UHPDUNV�WKDW��LW� LV�LQWHUHVWLQJ�WR�VHH��� �� ��KRZ�OLWWOH�WKH�QDWXUDO�
XQGLVWXUEHG�FRXOHH�KDELWDW�KDV�EHHQ� LQYDGHG�E\� LQWURGXFHG�ZHHGV��
EXW�ZH� IHHO� WKDW� WKLV� LV� QR� ORQJHU� WUXH�� /DUJH� WUDFWV� RI� FRXOHH� KDYH
EHHQ� GLVWXUEHG� DQG� KDYH� VXFFXPEHG� WR� LQYDVLRQV� RI� FUHVWHG
ZKHDWJUDVV��OHDI\�VSXUJH��DQG�RWKHU�QR[LRXV�ZHHGV��2QFH�WKH�VRLO�LV
EURNHQ��QR�QDWXUDO�FRQWUROV�H[LVW� WR�SUHYHQW�QRQ�QDWLYH�ZHHGV� IURP
RXWFRPSHWLQJ� RXU� QDWLYH� VSHFLHV�� ,W� LV� RXU� KRSH� WKDW� WKLV� ERRN�ZLOO
IRVWHU� DQ� DSSUHFLDWLRQ� RI� QDWLYH� SODQWV� DQG� D� GHVLUH� WR� SURWHFW� RXU
QDWXUDO�ODQGVFDSH�IURP�IXWXUH�GHJUDGDWLRQ�
$OVR��LW�ZDV�DQ�DPELWLRXV�SURMHFW�IRU�XV�WR�ILQG�DQG�SKRWRJUDSK�DOO

WKH�SODQWV�.XLMW�IHDWXUHG�LQ�WKLV�ERRN�DW�WKH�DSSURSULDWH�WLPH�RI�\HDU
LQ� WKHLU� QDWXUDO� KDELWDW�� 6RPH� SODQWV�PD\� EH� DEVHQW� LQ� VRPH� \HDUV�
DQG�RWKHUV�PLJKW�EH�OHVV�FRPPRQ�WKDQ�WKH\�ZHUH�DW�WKH�WLPH�WKH�ILUVW
HGLWLRQ� RI� WKLV� ERRN� ZDV� ZULWWHQ�� +RZHYHU�� RXW� RI� RQH� KXQGUHG
WZHQW\�IRXU�IHDWXUHG�VSHFLHV��RQO\�QLQH�UHPDLQ�WR�EH�SKRWRJUDSKHG�LQ
WKH�FRXOHHV��:H�LQFOXGHG�SKRWRV�RI�SUHVVHG�SODQWV�IURP�WKH�FROOHFWLRQ
DW�WKH�8QLYHUVLW\�RI�/HWKEULGJH�KHUEDULXP�IRU�WKHVH�QLQH�VSHFLHV��:H
ZLOO�UHSODFH�WKH�KHUEDULXP�LPDJHV�ZLWK�SKRWRV�WDNHQ�LQ�WKH�FRXOHHV�DV
WKH\�DUH�DFTXLUHG

-RKQ�%DLQ
-XQH�)ODQDJDQ
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,QWURGXFWLRQ�WR�WKH�)LUVW�(GLWLRQ
7KH� FRXOHH� DUHDV� RI� VRXWKHUQ�$OEHUWD� SURYLGH� RQH� RI� WKH� PRVW

GLVWLQFWLYH� QDWXUDO� KDELWDWV� LQ� WKH� SURYLQFH� DQG�� LQGHHG�� LQ� &DQDGD�
/RQJ�LJQRUHG�E\�PDQ\�DV�VWHULOH�DQG�EDUUHQ�ZDVWH�ODQGV��XQGLVWXUEHG
FRXOHHV� DUH� SODFHV� RI� JUHDW� DQG� VXEWOH� EHDXW\��<HW�� LW� KDV� UHPDLQHG
YHU\� GLIILFXOW� IRU� WKH� QDWXUDOLVW� WR� LGHQWLI\� WKH� PDQ\� FRORXUIXO� DQG
XQXVXDO�NLQGV�RI�SODQWV�WKDW�JUDFH�WKH�FRXOHH�VORSHV��7KLV�OLWWOH�ERRN
LV�ZULWWHQ�IRU�VXFK�SHRSOH�
7KHUH�DUH�WZR�RWKHU�ERRNV�WKDW�DUH�XVHIXO��7KH��)ORUD�RI�$OEHUWD�

RI�(�+��0RVV�DWWHPSWV�WR�WUHDW�DOO�SODQWV�WKDW�KDYH�EHHQ�UHSRUWHG�IRU
WKH� SURYLQFH�� ,W� LV� D� WHFKQLFDO� ZRUN�� KRZHYHU�� ODFNLQJ� DQ\
LOOXVWUDWLRQV�� DQG� KDV� QR� DSSHDO� WR� DQ\� EXW� WKH� PRVW� DGYDQFHG
ERWDQLFDO�DPDWHXU��,W�DOVR�WHQGV�WR�EH�YHU\�VXSHUILFLDO�ZKHQ�VSHDNLQJ
RI� KDELWDW� SUHIHUHQFH� DQG� JHRJUDSKLFDO� RFFXUUHQFH� RI� VSHFLHV�� ,W
UHSUHVHQWV� WKH� VWDQGDUG� ERWDQLFDO� VXUYH\� RI�$OEHUWD�� KRZHYHU� DQG
EHFRPHV�PRUH� LQGLVSHQVDEOH�ZKHQ�RQH
V� DFTXDLQWDQFH�ZLWK�$OEHUWD
SODQWV� JURZV�� 7KH� RWKHU� ERRN�� �:LOG� )ORZHUV� RI� $OEHUWD��� E\
5�*�+�� &RUPDFN�� FRPSOHPHQWV�0RVV
� ERRN�� EHLQJ� D� FROOHFWLRQ� RI
FRORXU� SKRWRJUDSKV� DFFRPSDQLHG� E\� VHPL�SRSXODU� GHVFULSWLRQV�
)URP�WKH�SRLQW�RI�YLHZ�RI�RXU�QHHGV�LQ�WKH�$OEHUWD�FRXOHH�ODQGV�LW�LV
WRR�XQZLHOG\�D�FROOHFWLRQ�RI�LOOXVWUDWLRQV��DQG�LQ�VRPH�UHVSHFWV�ODFNV
DFFXUDF\�� )XUWKHUPRUH�� QHDUO\� RQH�KDOI� RI� WKH� VSHFLHV� WKDW� ,� KDYH
VHOHFWHG� DV� WKH� PRVW� FRPPRQ� RU� REYLRXV� IRU� WKH� FRXOHHV� DUH� QRW
LOOXVWUDWHG� RU� PHQWLRQHG� LQ� &RUPDFN
V� ERRN�� %RWK� ERRNV�
QHYHUWKHOHVV��KDYH�XQGRXEWHG�XVHIXOQHVV�IRU�PRUH�DGYDQFHG�VWXGHQWV
DQG�DPDWHXUV�ZKR�WXUQ�WKHLU�DWWHQWLRQ�WR�$OEHUWD�SODQWV�LQ�JHQHUDO�
,�PDNH�QR�SUHWHQVH�WKDW�DOO�QDWLYH�FRXOHH�SODQWV�DUH�WUHDWHG�LQ�WKHVH

SDJHV��$� WUXO\�FRPSOHWH� OLVWLQJ�ZRXOG�KDYH�UHTXLUHG�PDQ\�\HDUV�RI
ZRUN��DQG�ZRXOG�KDYH�EHHQ�RQO\�VOLJKWO\�PRUH�XVHIXO� WR�DOO�EXW� WKH
SURIHVVLRQDO�ERWDQLVW�� ,QVWHDG�� ,�KDYH�IRFXVHG�P\�DWWHQWLRQ�RQ� WKUHH
SLYRWDO�DUHDV��'LQRVDXU�3URYLQFLDO�3DUN��/HWKEULGJH��DQG�:ULWLQJ�RQ�
6WRQH�3URYLQFLDO�3DUN��7KHVH�WKUHH�DUHDV�SURYLGH�D�WULDQJOH�UHDFKLQJ
WKH� SHULSKHU\� RI� WKH�$OEHUWD� FRXOHH� UHJLRQ�� DQG� DOVR� UHSUHVHQW� WKH
WKUHH� DUHDV� ZKHUH� WKLV� VRUW� RI� WUHDWPHQW� ZLOO� EH� PRVW� XVHIXO�
0HDQZKLOH��WKHUH�LV�QR�UHDVRQ�WR�EHOLHYH�WKDW�WKH�RWKHU�FRXOHH�ODQGV
ZLWKLQ� RU� QHDU� WKLV� WULDQJOH�ZLOO� KDYH� D� VLJQLILFDQWO\� GLIIHUHQW� SODQW
FRYHU��7KH�PRUH�NQRZOHGJHDEOH�DPDWHXU�ZKR�WDNHV�VSHFLDO�GHOLJKW�LQ
IHUUHWLQJ�RXW�WKH�XQFRPPRQ�QDWLYH�RU�LQWURGXFHG�SODQWV�LV�UHIHUUHG�WR
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WKH�OLWHUDWXUH�OLVWHG�LQ�WKH�ELEOLRJUDSK\�
&RXOHHV�DUH�KHUH�GHILQHG�DV�VHPL�DULG��WUHHOHVV�YDOOH\V��XVXDOO\�RI

VPRRWK�EXW�RIWHQ�UDWKHU�VWHHS�FRQWRXUV��7KH�EHVW�GHYHORSHG�FRXOHHV
LQ�WKH�SURYLQFH�DUH�IRXQG�DORQJ�WKH�2OGPDQ�5LYHU�IURP�0RQDUFK�WR
7DEHU�� ,Q� WKH� 'UXPKHOOHU� DUHD� WKH� UHVLVWDQW� URFN� RI� FHUWDLQ� OD\HUV�
DORQJ� ZLWK� WKH� XQXVXDO� TXDOLWLHV� RI� VRIW� OD\HUV�� KDV� SUHYHQWHG� WKH
IRUPDWLRQ�RI�VPRRWK�FRQWRXUV��UHVXOWLQJ�LQ�WKH�VWULNLQJ�WRSRJUDSKLFDO
IHDWXUHV� H[HPSOLILHG� E\� 'LQRVDXU� 3DUN�� )XUWKHU� VRXWK�� WKH� 0LON
5LYHU� 5LGJH� FRQWDLQV� PDQ\� ZHOO� SUHVHUYHG� FRXOHHV�� 7KH
H[WUDRUGLQDU\� URFN� IRUPDWLRQV� RI� :ULWLQJ�RQ�6WRQH� 3DUN� DJDLQ
LOOXVWUDWH� WKH�ZD\� LQ�ZKLFK�SDUWLFXODU� VHGLPHQWDU\� OD\HUV�FDQ�GLFWDWH
WKH�DSSHDUDQFH�RI�WKH�ODQGVFDSH�
&RXOHHV� QRUPDOO\� DUH� WULEXWDU\� YDOOH\V� WR� ULYHUV�� 2Q� WKH� ZKROH�

WKHUHIRUH�� ZH� ILQG� WKHP� WR� EH� DSSUR[LPDWHO\� SHUSHQGLFXODU� WR� WKH
ULYHU�YDOOH\��7KLV� LV�QRW�DOZD\V�WUXH��IRU�H[DPSOH�� LQ� WKH�/HWKEULGJH
DUHD� D� VHULHV� RI� ORQJ�� SDUDOOHO� FRXOHHV� UXQV� DW� D� FRQVLGHUDEOH� VODQW
WRZDUGV� WKH� 2OGPDQ� 5LYHU�� 6LQFH� WKH� FRXUVH� RI� HVSHFLDOO\� WKH
2OGPDQ� 5LYHU� LV� TXLWH� FRQYROXWHG�� WKH� DVVRFLDWHG� FRXOHHV� PD\
WKHUHIRUH�UXQ�LQ�DQ\�GLUHFWLRQ�RI�WKH�FRPSDVV�
7KH� PDWXUH�� VPRRWK� FRQWRXUV� RI� WKH� FRXOHHV� DUH� IUHTXHQWO\

LQWHUUXSWHG�E\�XQVWDEOH�VHFWLRQV�ZKHUH�QDWXUDO�HURVLRQ�LV�YHU\�UDSLG�
RU�ZKHUH�GLIIHUHQW�VHGLPHQWDU\�OD\HUV�YDU\�JUHDWO\�LQ�WKH�UDSLGLW\�RI
HURVLRQ��([DPSOHV�IURP�'LQRVDXU�DQG�:ULWLQJ�RQ�6WRQH�3DUNV�KDYH
DOUHDG\�EHHQ�PHQWLRQHG�� ,W� VWDQGV� WR� UHDVRQ� WKDW�PDVVLYH�HURVLRQ� LV
FDXVHG�E\� WKH�PHDQGHULQJ�RI� ULYHUV��$ORQJ� WKH�PDMRU�FXUYHV�RI� WKH
2OGPDQ�5LYHU�� IRU� LQVWDQFH�� QHDUO\� SHUSHQGLFXODU� FOLIIV� DUH� SUHVHQW�
:KHUH�WKH�VXSSRUWLQJ�OD\HUV�ODFN�VXFK�VWUHQJWK��ODUJH�VFDOH�VOXPSLQJ
PD\�RFFXU��/DUJH� VOXPSV� IUHTXHQWO\� FDUU\�JUHDW� SRUWLRQV�RI�QDWXUDO
YHJHWDWLRQ� GRZQZDUG�ZKHUH� WKH\� FRQWLQXH� WR� IORXULVK� LQ� WKHLU� QHZ
ORFDWLRQ�DQG�FDQ�HYHQWXDOO\�FRQWULEXWH�D�GHJUHH�RI�VWDELOL]DWLRQ�
$WPRVSKHULF�KXPLGLW\�DQG�SUHFLSLWDWLRQ� LQ� WKLV�SDUW�RI�$OEHUWD� LV

YHU\� ORZ�� DQG� LW� LV� QR� JUHDW� H[DJJHUDWLRQ� WR� FDOO� LW� D� VHPL�GHVHUW�
$QQXDO�SUHFLSLWDWLRQ�UDQJHV�IURP����WR�����RQ�WKH�DYHUDJH�EXW�RQO\
DERXW� ��� RI� WKLV� IDOOV� GXULQJ� WKH� JURZLQJ� VHDVRQ�� 7KH� DPRXQW� RI
ZDWHU�DFWXDOO\�DYDLODEOH�WR�SODQWV��RI�FRXUVH��LV�IDU�OHVV�WKDQ�WKDW�DV�WKH
DUHD�LV�RQH�RI� WKH�VXQQLHVW�DQG�ZLQGLHVW� LQ�&DQDGD�DQG�PXFK�ZDWHU
WKHUHIRUH�HYDSRUDWHV�TXLFNO\�
7KH�DQLPDO�ZRUOG�RI�WKH�FRXOHHV�LV�DOVR�PXFK�ULFKHU��HYHQ�WRGD\�

��



WKDQ�LW�ZRXOG�DW�ILUVW�DSSHDU��:KLWH�WDLOHG�DQG�PXOH�GHHU��SRUFXSLQHV�
VNXQNV�DQG�UDFFRRQV�ILQG�SURWHFWLRQ�ZLWKLQ�WKHP��DQG�DUH�GLUHFWO\�RU
LQGLUHFWO\� VXVWDLQHG� E\� WKH� YDULHG� YHJHWDWLRQ�� 7KHUH� DUH� UHSRUWV� RI
EREFDW�DQG�HYHQ�FRXJDU��DOWKRXJK�SHUKDSV�QRW�UHFHQWO\��,Q� WKH�HDUO\
GD\V� RI� WKH� :HVW�� ELJKRUQ� VKHHS�� HON�� DQG� SUREDEO\� JUL]]O\� EHDU
URDPHG�WKH�FRXOHHV�DQG�YHQWXUHG�RXW�RQWR�WKH�QHLJKERXULQJ�SUDLULHV�
,Q� WXUQ��PDQ\�RI� WKH�PRUH� W\SLFDO�SUDLULH�DQLPDOV�� LQFOXGLQJ�EXIIDOR
DQG�SURQJKRUQ�DQWHORSH��ZHUH�WR�EH�HQFRXQWHUHG�LQ�YDU\LQJ�QXPEHUV
RQ� WKH� FRXOHH� VORSHV�� %LUG�OLIH� LV� VLPLODUO\� YDULHG� LQ� WKH� VXPPHU�
DOWKRXJK�SUREDEO\�DJDLQ�OHVV�VR�WKDQ�LQ�WKH�SDVW�
,W� VRRQ� EHFRPHV� REYLRXV� WR� WKH� REVHUYDQW� QDWXUDOLVW� WKDW� WKH

YHJHWDWLRQ�RQ�WKH�FRXOHHV�LV�E\�QR�PHDQV�XQLIRUP�RU�KRPRJHQHRXV�
7KH� WZR� RYHUULGLQJ� IDFWRUV� GHWHUPLQLQJ� WKH� GLVWULEXWLRQ� RI� SODQW
JURZWK� DUH� VORSH� GLUHFWLRQ� DQG�ZLQG�� HVSHFLDOO\� WKH� VRXWK�ZHVWHUO\
&KLQRRN� ZLQGV�� ,W� VWDQGV� WR� UHDVRQ� WKDW� VRXWK�IDFLQJ� VORSHV� DUH
ZDUPHU�� DQG� WKHUHIRUH� GULHU� WKDQ� QRUWK�IDFLQJ� VORSHV�� :LQG
GLUHFWLRQV� GXULQJ� WKH� JURZLQJ� VHDVRQ� DUH� SUHGRPLQDQWO\� IURP� WKH
ZHVW�VRXWKZHVW��VR�VORSHV�IDFLQJ�WKDW�ZD\�GHVLFFDWH�PRVW��DQG�WKRVH
IDFLQJ� WRZDUG� WKH� QRUWK�HDVW� KROG� WKHLU� PRLVWXUH� ORQJHVW�� :H� VHH�
WKHUHIRUH�� WKDW� WKH� WZR� GRPLQDQW� HQYLURQPHQWDO� IDFWRUV� �DVLGH� IURP
SUHFLSLWDWLRQ��KDYH�YHU\�QHDUO\�WKH�VDPH�FRPSDVV�GLUHFWLRQ�
7KH�WZR�VORSHV�IDFLQJ�HDFK�RWKHU�DFURVV�DQ�HDVW�ZHVW�FRXOHH�PD\

WKXV�KDYH�D�YHU\�GLIIHUHQW�YHJHWDWLRQ�FRYHU��2Q� WKH�H[SRVHG�VORSHV
ZH�ILQG�FDFWL��FXVKLRQ�PLON�YHWFK��PRVV�SKOR[��DQG�PDQ\�RWKHU�ORZ�
GURXJKW�UHVLVWDQW�KHUEV��7KH�SURWHFWHG� VORSHV�� LQ�DGGLWLRQ� WR�KDYLQJ
PDQ\� GURXJKW�VHQVLWLYH� VPDOOHU� SODQWV� DUH� FKDUDFWHUL]HG� E\� ORZ
VKUXEV�RI�VHYHUDO�VSHFLHV�DQG�D�IDU�PRUH�GHQVH�YHJHWDWLRQ�FRYHU��,Q
WKH� VSHFLHV� WUHDWHG� LQ� WKLV� ERRN� ,� KDYH� LQGLFDWHG� VXFK� HFRORJLFDO
SUHIHUHQFHV�ZKHUHYHU�WKH\�VHHPHG�PHDQLQJIXO�

��



7KUHH�W\SLFDO�YLHZV�RI�FRXOHHV
�/HWKEULGJH�
���7KH�FRXOHH�ODQGVFDSH�ERUGHULQJ�WKH�2OGPDQ
5LYHU�YDOOH\�SURYLGHV�D�GLYHUVLW\�RI�KDELWDWV
LQFOXGLQJ�D�ULSDULDQ�]RQH�LQ�WKH�ERWWRP�RI�WKH
ULYHU�YDOOH\�DV�ZHOO�DV�VORSHV�RI�GLYHUVH�DVSHFW
DQG�WKHUHIRUH�GLYHUVH�PRLVWXUH�UHJLPHV�

���9LHZ�ZHVW��7KH�QRUWK�IDFLQJ�VORSH��OHIW�
VXSSRUWV�PXFK�OXVKHU�YHJHWDWLRQ�WKDQ�WKH�VRXWK�
6DVNDWRRQ��FKRNHFKHUU\�DQG�JROGHQ�FXUUDQW
JURZ�RQ�WKHVH�VORSHV��EXW�IHZ�VKUXEV�LQKDELW
WKH�GU\�VRXWK�IDFLQJ�VORSHV�

���9LHZ�QRUWKHDVW��7KH�VRXWK�IDFLQJ�VORSH�KDV
PXFK�VSDUVHU�YHJHWDWLRQ�WKDQ�WKH�QRUWK�IDFLQJ
VORSH��6NXQNEXVK�DQG�YDULRXV�VDJHV�DUH�WKH
PDMRU�VKUXEE\�FRPSRQHQWV�LQ�WKH�GU\�JUDVV�
GRPLQDWHG�ODQGVFDSH�

��



,Q�DGGLWLRQ� WR�H[SRVXUH� WR� VXQ�DQG�FKLQRRNV�� ORFDO� WRSRJUDSKLFDO
IHDWXUHV� PD\� LQIOXHQFH� SODQW� GLVWULEXWLRQ� LQ� LQGLUHFW� ZD\V�� 'HHS
VQRZGULIWV�� IRU� H[DPSOH�� WHQG� WR� DFFXPXODWH� HDFK� \HDU� LQ� WKH� VDPH
SODFHV�MXVW�EHORZ�WKH�EURZ�RI�D�ULGJH�RU�KLOO��1RW�RQO\�DUH�SODQWV�LQ
VXFK� VQRZ� GULIWV� SURWHFWHG� IURP� WKH� FDSULFH� RI� WKH� FKLQRRN� LQ� WKH
ZLQWHUWLPH�� EXW� WKH\� DOVR� SURILW� IURP� D� PRUH� H[WHQGHG� VXSSO\� RI
PRLVWXUH� LQ� WKH�VSULQJ��6DVNDWRRQV��FKRNHFKHUULHV�DQG�RWKHU�VKUXEV
IORXULVK�KHUH��DQG� UHDFK� WKHLU�JUHDWHVW�KHLJKW��7KH�YHU\�H[LVWHQFH�RI
VXFK�VKUXEV�LQFUHDVHV�WKH�FDWFKPHQW�HIIHFW�
,Q� VHOHFWLQJ� WKH� VSHFLHV� LQ� WKLV� ERRN�� PXFK� GLIILFXOW\� ZDV

HQFRXQWHUHG� LQ� WKH� ORZHU� ULYHU�ERWWRPV�DQG� ODUJHVW� FRXOHHV�� ,W� LV� LQ
VXFK�PRLVWHU�SODFHV�WKDW�RXU�FRXOHHV�SHUPLW��DV�LW�ZHUH��WKH�LQYDVLRQ
RI� VRPH� HOHPHQWV� WKDW� UHDOO\� EHORQJ� WR� WKH� YHJHWDWLRQ� RI� WKH� PRUH
IRUHVWHG�DUHDV��RU� WR� WKH�VSHFLDOL]HG�IORUD�DVVRFLDWHG�ZLWK�SHUPDQHQW
ULYHUV� LQ� WKH� SUDLULH� UHJLRQ�� 0RVW� SURPLQHQW� DPRQJ� WKHVH� QDWXUDO
�LQWHUORSHUV�� DUH�PRLVWXUH�ORYLQJ� WUHHV� DQG� VKUXEV� VXFK� DV� SRSODUV�
ZLOORZV�� UHG�RVLHU� GRJZRRG�� KDZWKRUQ�� EODFN� ELUFK�� DQG� ZHVWHUQ
FOHPDWLV��0DQ\� RI� WKH�PRUH� KXPEOH� SODQWV� LQ� WKHVH� ORZ� SODFHV� DUH
DOVR� LQ� WKLV� FDWHJRU\�� IRU� H[DPSOH� VRPH� KRUVHWDLOV�� DQG� RFFDVLRQDO
VSHFLHV� VXFK� DV� YHLQ\� PHDGRZ� UXH�� VPDOO� OHDYHG� DOXP� URRW�
VLOYHUZHHG��SULFNO\�URVH��ZHVWHUQ�&DQDGD�YLROHW��ZDWHU�KHPORFN��DQG
PDQ\� RWKHUV�� 7KH� LQWULFDWHO\� GLVVHFWHG� WRSRJUDSK\� RI� :ULWLQJ�RQ�
6WRQH�3DUN�SURYHG�SDUWLFXODUO\�GLIILFXOW�LQ�WKH�VHOHFWLRQ�RI�VSHFLHV��DV
LW�FRQWDLQV�PDQ\�SURWHFWHG�QLFKHV�IRU�SODQWV�WKDW�DUH�QRW�FRXOHH�SODQWV
LQ�DQ\�ZD\��$PRQJ� WKHVH� ,�PLJKW�PHQWLRQ�0HQ]LHV�FDPSLRQ�� IDLU\
EHOOV�� IUDJLOH� EODGGHU� IHUQ�� DQG� &DQDGLDQ� EXIIDOREHUU\��$VLGH� IURP
WKHVH� �QDWXUDO� LQWHUORSHUV��� LQWURGXFHG� ZHHGV� RIWHQ� ILQG� D� UHDG\
DFFHVV� WR� YDOOH\� IORRUV� DQG� FRXOHH� ERWWRPV�� HVSHFLDOO\� EHFDXVH� RI
LQWHQVLYH�XVH�E\�PDQ�DQG�JUD]LQJ�DQLPDOV�
,QWURGXFHG�ZHHGV�PD\�FDXVH�FRQIXVLRQ�LQ�RWKHU�FRXOHH�DUHDV�DOVR�

:HHG\�VSHFLHV�DUH�VRPHWLPHV�VXEMHFW� WR� UDSLG�FKDQJHV� LQ�QXPEHUV�
WKH\�PD\�DSSHDU�DQG�GLVDSSHDU�UDWKHU�TXLFNO\��DOWKRXJK�PDQ\�RWKHUV
DUH�QRZ�SHUPDQHQW�UHVLGHQWV�DORQJ�URDGV�DQG�LQ�RWKHU�GLVWXUEHG�VLWHV�
,W� LV� LQWHUHVWLQJ� WR� VHH�� KRZHYHU�� KRZ� OLWWOH� WKH�QDWXUDO�� XQGLVWXUEHG
FRXOHH�KDELWDW�KDV�EHHQ�LQYDGHG�E\�LQWURGXFHG�ZHHGV��,�H[FOXGH�IURP
WKLV� ERRN� SODQWV� WKDW� JURZ� RQO\� LQ� GLVWXUEHG� DUHDV�� ZKHWKHU
URDGVLGHV�� KHDYLO\� WUDYHOOHG� WUDLOV� DQG� SDWKV�� RU� RYHUJUD]HG� UDQJH
ODQGV��)RU�PRUH�DFFXUDWH� LGHQWLILFDWLRQV�RI�VXFK�SODQWV� WKH�UHDGHU� LV

��



UHIHUUHG� WR� WKH� ZRUNV� E\� %XGG� DQG� %HVW� RU�0RVV�� DV� FLWHG� LQ� WKH
ELEOLRJUDSK\�

-RE�.XLMW

%LEOLRJUDSK\
%URXLOOHW��/���)��&RXUVRO��6�-��0HDGHV��0��)DYUHDX��0��$QLRQV��3�
%pOLVOH�	�3��'HVPHW���������9$6&$1��WKH�'DWDEDVH�RI�9DVFXODU
3ODQWV�RI�&DQDGD���KWWS���GDWD�FDQDGHQV\V�QHW�YDVFDQ��
%URZQ��$QQRUD�� 2OG�0DQ
V� *DUGHQ�� -�0�� 'HQW� DQG� 6RQV�� /WG�
�&DQDGD��7RURQWR���9DQFRXYHU�������
%XGG��$�&���DQG�.�)��%HVW��:LOG�SODQWV�RI�WKH�&DQDGLDQ�SUDLULHV�
&DQDGD� 'HSDUWPHQW� RI� $JULFXOWXUH�� 3XEOLFDWLRQ� 1XPEHU� ����
4XHHQ
V�3ULQWHU��2WWDZD�������
&RUPDFN�� 5�*�+�� :LOG� IORZHUV� RI� $OEHUWD�� 4XHHQ
V� 3ULQWHU�
(GPRQWRQ�������
+LWFKFRFN�� &�/��� DQG� RWKHUV�� 9DVFXODU� SODQWV� RI� WKH� 3DFLILF
1RUWKZHVW�� 9ROXPHV� ����� 8QLYHUVLW\� RI� :DVKLQJWRQ� 3UHVV�
6HDWWOH������������
-DQNXQLV��)�-�� �(GLWRU���6RXWKHUQ�$OEHUWD�� D� UHJLRQDO�SHUVSHFWLYH�
8QLOHWK�3UHVV��8QLYHUVLW\�RI�/HWKEULGJH�������
-RKQVWRQ�� $�� %ODFNIRRW� ,QGLDQ� XWLOL]DWLRQ� RI� WKH� IORUD� RI� WKH
1RUWKZHVWHUQ�*UHDW�3ODLQV��(FRQRPLF�%RWDQ\�������������������
0RVV��(�+��)ORUD�RI�$OEHUWD��8QLYHUVLW\�RI�7RURQWR�3UHVV�������
��QG�HGLWLRQ�UHYLVHG�E\�-�*��3DFNHU�������
9ULHV��%��GH��$�SUHOLPLQDU\�ERWDQLFDO�LQYHVWLJDWLRQ�RI�:ULWLQJ�RQ�
6WRQH� 3URYLQFLDO� 3DUN� LQ� VRXWKHUQ�$OEHUWD�� %OXH� -D\� ���� ������
�����
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/LQNV�WR�3ODQWV
3ODQWV�ZLWK�ZKLWH�IORZHUV
3ODQWV�ZLWK�\HOORZ�IORZHUV
3ODQWV�ZLWK�SLQN��RUDQJH��UHG�RU�EOXH�IORZHUV
3ODQWV�ZLWK�JUHHQ�RU�LQFRQVSLFXRXV�IORZHUV�RU�ODFNLQJ�IORZHUV
DOWRJHWKHU

��



3ODQWV�ZLWK�ZKLWH�IORZHUV

��



�� �$FKLOOHD�PLOOHIROLXP�/���\DUURZ��PLOIRLO�

�

$� VLQJOH�VWHPPHG� SODQW�� XVXDOO\� DERXW� D� IRRW� WDOO�� JURZLQJ� IURP� D
VRPHZKDW� FUHHSLQJ�� XQGHUJURXQG� VWHP�� WKH� XSULJKW� VWHP� ZLWK
IHDWKHU�OLNH��YHU\�ILQHO\�GLVVHFWHG�OHDYHV��WKH�EDVDO�RQHV�ZLWK�SHWLROHV�
WKH�XSSHU�RQHV�ZLWKRXW��)ORZHUV�LQ�YHU\�VPDOO�KHDGV��WKHVH�JURXSHG
LQ�D�PRUH�RU�OHVV�IODW�WRSSHG�PDVV��(DFK�IORZHU�KHDG�KDV�����ZKLWH�
SHWDO�OLNH� IORZHUV� DQG� D� \HOORZ� DQG�ZKLWH� KHDUW��$Q� DURPDWLF� SODQW
IRXQG�DURXQG�WKH�QRUWKHUQ�KHPLVSKHUH��VRPHWLPHV�LQWR�DOSLQH�DUHDV�
6SDUVHO\�LQ�WKH�FRXOHHV��PRVWO\�RQ�QRUWK�IDFLQJ�VORSHV
)ORZHULQJ�WLPH��0LG�VXPPHU

��



�� �$OOLXP�WH[WLOH�1HOVRQ�	�0DF%U���SUDLULH�RQLRQ�

�

$�VOHQGHU�OHDYHG�RQLRQ�ZLWK�WKH�FKDUDFWHULVWLF�RQLRQ�VPHOO��$�VLQJOH
VWHP� JURZV� IURP� D� VPDOO� ILEURXV� EXOE� WR� DERXW� ����� ZKHUH� WZR
SDSHU\� OHDI�OLNH�RUJDQV�SURWHFW� D�GR]HQ�RU�PRUH�ZKLWH�RU�SDOH�SLQN
IORZHUV��7KH�OHDYHV�DUH�DERXW�WKH�VDPH�OHQJWK�DV�WKH�IORZHULQJ�VWHP�
)ORZHUV�ZLWK�VL[�SHWDOV��WKDW�EOHDFK�DQG�VWD\�DURXQG�WKH�GHYHORSLQJ
IUXLW�XQWLO�WKH�HQG�RI�WKH�VXPPHU�
7KH�SUDLULH�RQLRQ�KDV�D�WHQGHQF\�WR�JURZ�LQ�VPDOO�FOXVWHUV��DQG�LV

UDWKHU� JHQHUDOO\� GLVWULEXWHG� WKURXJK� WKH� FRXOHHV�� 7KH� RQO\� RWKHU
FRXOHH� RQLRQ� LV�$�� FHUQXXP�� ZLWK� D� QRGGLQJ� VWHP� MXVW� EHORZ� WKH
IORZHUV�� OHDYHV� PXFK� VKRUWHU� WKDQ� WKH� VWHP�� DQG� D� PXFK� ODWHU
IORZHULQJ� SHULRG�� 1DWLYH� RQLRQV� FDQ� EH� HDWHQ� EXW� DUH� RI� D� VWURQJ
IODYRXU�
)ORZHULQJ�WLPH��0D\�DQG�HDUO\�-XQH

��



�� �$PHODQFKLHU�DOQLIROLD��1XWW���1XWW���VDVNDWRRQ�
VHUYLFHEHUU\�

�

$� VPDOO� VKUXE�� EHFRPLQJ� D� VPDOO� WUHH� XS� WR� ��� IHHW� KLJK� LQ�PRLVW�
SURWHFWHG�SODFHV��IRUPLQJ�FRORQLHV�E\��VXFNHULQJ��IURP�WKH�JURXQG�
%DUN� RI� \RXQJ� WZLJV� VKLQ\� UHGGLVK�EURZQ�� EHFRPLQJ� JUH\� LQ� DJH�
/HDYHV� DWWDFKHG� VLQJO\� E\� PHDQV� RI� D� SHWLROH�� OHDI�EODGH� EURDGO\
HOOLSWLF��ZLWK�PDUJLQDO� WHHWK�DW� WKH�XSSHU�KDOI�RI� WKH� OHDI�RQO\�� WLS�RI
OHDI�EOXQW��)ORZHUV�RQ� VKRUW�� OHDI\� VKRRWV�JURZLQJ� IURP� ODVW�\HDU
V
EUDQFKHV�� DERXW� KDOI� D� GR]HQ� LQ� HDFK� JURXS�� 3HWDOV� ZKLWH�� VOHQGHU�
ILYH��VWDPHQV�PDQ\�PRUH��7KH�IUXLW�LV�D�GDUN�EOXH�EHUU\�OLNH�SRPH�RI
VZHHW�WDVWH�DQG�UDWKHU�ODUJH�VHHGV�
7KH�VDVNDWRRQ� LV� WKH�EHVW�NQRZQ�QDWLYH�SUDLULH� IUXLW�ZKLFK�EHDUV

DEXQGDQWO\�LQ�WKH�FRXOHHV�LQ�VRPH�\HDUV�EXW�IDLOV�LQ�RWKHUV��7KH�)LUVW
1DWLRQV� SHRSOH� RI� WKH� SODLQV� JURXQG� IUXLWV� DQG� VHHGV� WRJHWKHU� DQG
LQFRUSRUDWHG� WKHP� LQ� WKHLU�SHPPLFDQ�� DQG�KDG�PDQ\�RWKHU�ZD\V�RI
HDWLQJ� WKHP�� *UHDW� TXDQWLWLHV� RI� EHUULHV� ZHUH� GULHG� IRU� XVH� LQ� WKH
ZLQWHU��DQG�WKH�ZRRG�ZDV�XVHG�IRU�DUURZV��7KH�EHUULHV�PDWXUH�LQ�WKH
FRXOHHV�LQ�ODWH�-XQH�DQG�HDUO\�-XO\��7KH�RQO\�VLPLODU�FRXOHH�SODQW� LV
WKH�FKRNHFKHUU\� WKDW� KDV� SRLQWHG� OHDYHV� DQG� ORQJ�� PDQ\�IORZHUHG
JURXSV�RI�IORZHUV��3URWHFWHG�VORSHV�
)ORZHULQJ�WLPH��/DWH�0D\�WR�HDUO\�-XQH

��



�� �$QGURVDFH�VHSWHQWULRQDOLV�/���QRUWKHUQ�IDLU\�FDQGHODEUD�

�

$�PLQXWH�SODQW�UDQJLQJ�IURP�RQH�WR�VHYHUDO�LQFKHV�KLJK��$�ZKRUO�RI
UDWKHU�ORQJ��VOLJKWO\�WRRWKHG�OHDYHV�LV�IRUPHG�RQH�\HDU��IODW�RQ�WKH�VRLO
VXUIDFH�� 7KH� QH[W� VSULQJ�� RQH� RU� D� IHZ� VWHPV� VSULQJ� XS�� GLYLGLQJ
WKHPVHOYHV�LQWR�PDQ\�YHU\�VOHQGHU�VWHPV��DOO�TXLWH�OHDIOHVV��DQG�HDFK
ZLWK� D� VLQJOH� VPDOO� ILYH�OREHG�ZKLWH� RU� SLQNLVK� IORZHU�� ,Q� H[SRVHG
VLWHV�� WKH� VWHPV� EHFRPH� UHGGLVK�JUHHQ�� 7KH� SODQW� LV� UDUHO\� VHHQ�
SUREDEO\�EHFDXVH�RI�LWV�LQFRQVSLFXRXV�DSSHDUDQFH�
)ORZHULQJ�WLPH��0D\

��



�� �$QHPRQH�PXOWLILGD�3RLU���FXW�OHDYHG�DQHPRQH�

�

$� KDLU\� SODQW� ZLWK� ORQJ�SHWLROHG�� GHHSO\� FXW�� IDQ�VKDSHG� OHDYHV
FRPLQJ�IURP�D�VWRXW�URRW�VWRFN��7KH�VWHPV�DUH�RQH�RU�VHYHUDO��D�IRRW
RU�PRUH�KLJK��OHDIOHVV�WR�DERXW�WKH�PLGGOH�ZKHUH�WZR�RU�WKUHH�SHWLROH�
OHVV� OHDYHV�DUH�DWWDFKHG��)URP�KHUH�D� ORQJ�RQH�IORZHUHG�VWDON� ULVHV�
RIWHQ�DFFRPSDQLHG�E\�RQH�RU�PRUH�ODWHU�VWDONV�� WKDW�DJDLQ�EHDU�YHU\
VPDOO�OHDYHV�KDOIZD\�XS�WKH�VWDON��DQG�D�VLQJOH�IORZHU��)ORZHU�DERXW
ò��ODUJH��XVXDOO\�FUHDP\�ZKLWH�LQVLGH��RIWHQ�SLQN�RU�SXUSOH�RXWVLGH�
7KH�IUXLWV�IRUP�D�VPDOO�ZKLWH�ZRROO\�PDVV�WKDW�LV�JOREXODU�LQ�VKDSH�
)ORZHULQJ�WLPH��/DWH�0D\�WR�HDUO\�-XQH

��



�� �$QWHQQDULD�PLFURSK\OOD�5\GE���OLWWOH�OHDYHG�SXVV\WRHV�
QHDW�HYHUODVWLQJ�

�

$� VPDOO� VLOYHU\�JUH\� SODQW� IRUPLQJ� ORRVH� PDWV� RI� FUHHSLQJ� VWHPV�
7KH� OHDYHV� DUH� OHVV� WKDQ� DQ� LQFK� ORQJ� DQG� DUH� EURDGHVW� DERYH� WKH
PLGGOH��)URP�WKH�FUHHSLQJ�VWHPV��IORZHULQJ�VWHPV�XS�WR���RU����KLJK
JURZ�XSZDUG��ZLWK�VPDOO�VWHP�OHDYHV��)ORZHUV�PLQXWH��LQ�VHYHUDO�WR
PDQ\� VPDOO� ZKLWH� RU� SLQN� IORZHU�KHDGV�� VXUURXQGHG� E\� SDSHU\�
VFDOH�OLNH�OHDYHV��)OXII\��VHHGV��GHYHORS�ODWHU��WR�EH�EORZQ�DZD\�E\
WKH�ZLQG�
0RVW�FRPPRQ�RQ�SURWHFWHG�VORSHV�
$QRWKHU�VSHFLHV�RI�HYHUODVWLQJ��$QWHQQDULD�SDUYLIROLD�1XWW���LV�DOVR

SUHVHQW� KHUH� DQG� WKHUH� LQ� WKH� FRXOHHV� DQG� LV� YHU\� VLPLODU�� ,W� LV
JHQHUDOO\�PXFK�VKRUWHU���´�EHLQJ�D�QRUPDO�KHLJKW��ZLWK�D�VWRXWHU�VWHP
DQG�VRPHZKDW�ODUJHU�IORZHU�KHDGV�DQG�SDSHU\�VFDOH�OLNH�OHDYHV�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



�� �$VWHU�SDQVXV��%ODNH��&URQT���WXIWHG�ZKLWH�SUDLULH�DVWHU�
&XUUHQW� QDPH���6\PSK\RWULFKXP�HULFRLGHV� �/���*�/��1HVRP�YDU�

SDQVXP��6�)��%ODNH��*�/��1HVRP

�

6WHPV� RIWHQ� ORGJHG�� RQO\� UDUHO\� XSULJKW�� VHYHUDO� IURP� D� FRPPRQ
URRW�VWRFN��/HDYHV�OHVV�WKDQ�DQ�LQFK�ORQJ��QDUURZ��7KH�XSSHU�SDUW�RI
WKH� VWHP�ZLWK�PDQ\� VLGH� EUDQFKHV�� HDFK� EHDULQJ� QXPHURXV� IORZHU�
KHDGV�DERXW�ò��LQ�GLDPHWHU�)ORZHU�KHDGV�ZKLWH�ZLWK�\HOORZ�KHDUW�
3URWHFWHG�VORSHV�DQG�HVSHFLDOO\�FRXOHH�ERWWRPV�
)ORZHULQJ�WLPH��/DWH�-XO\�WR�$XJXVW

��



�� �$VWUDJDOXV�FUDVVLFDUSXV�1XWW���JURXQG�SOXP�PLON�YHWFK�
EXIIDOR�EHDQ�

�

$�VWRXW��VHYHUDO�VWHPPHG�SODQW�ZLWK�ORGJHG�VWHPV�XVXDOO\�QR�KLJKHU
WKDQ� �� RU� �� LQFKHV�� /HDYHV�ZLWK�PDQ\� HOOLSWLFDO� OHDIOHWV�� (DFK� VWHP
ZLWK� VHYHUDO� VHSDUDWH� IORZHULQJ�VWDONV�EHDULQJ�KDOI� D�GR]HQ� IORZHUV
RU� PRUH�� )ORZHUV� FUHDP\� ZKLWH� ZLWK� SXUSOH� FHQWUH�� )UXLW� D� QHDUO\
VSKHULFDO�SRG�DERXW�DQ�LQFK�LQ�GLDPHWHU��UHG�DQG�IOHVK\�ZKHQ�\RXQJ�
EURZQ� DQG� KDUG� ZKHQ� PDWXUH�� *UDVV\� DUHDV�� XVXDOO\� LQ� ORZHU
FRXOHHV�
7KH�QDPH��JURXQG�SOXP��GHULYHV�IURP�WKH�HGLEOH�TXDOLWLHV�RI� WKH

\RXQJ�SRG���7KLV�LV�D�QRQ�SRLVRQRXV�PLON�YHWFK�WR�OLYHVWRFN�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



�� �$VWUDJDOXV�GUXPPRQGLL�'RXJO���'UXPPRQG¶V�PLON�YHWFK�

�

$�JUH\�KDLU\�XSULJKW�SODQW�ZLWK�VHYHUDO�VWHPV�SHU�URRW�VWRFN��/HDYHV
ZLWK�PDQ\�HOOLSWLFDO� OHDIOHWV��KDLU\�EHORZ�DQG�DOPRVW�VPRRWK�DERYH�
(DFK�VWHP�ZLWK���RU���XSULJKW�IORZHULQJ�VWDONV��EHDULQJ�PDQ\�FUHDP\
ZKLWH��VRPHZKDW�GURRSLQJ�IORZHUV��)UXLW�D�KDQJLQJ��VOHQGHU��KDLUOHVV
SRG�
*UDVV\�FRXOHH�ERWWRPV��RFFDVLRQDOO\�RQ�QRUWK�IDFLQJ�VORSHV�
)ORZHULQJ�WLPH��-XQH

��



��� �$VWUDJDOXV�JLOYLIORUXV�6KHOG���SODLQV�PLON�YHWFK��FXVKLRQ
PLON�YHWFK�

�

$� GHQVH� FXVKLRQ�OLNH� SODQW� XS� WR� ��� LQ� GLDPHWHU�� 7KH� VLOYHU\�JUH\
OHDYHV� UHDFK� QR� PRUH� WKDQ� WZR� LQFKHV� IURP� WKH� JURXQG�� DQG� DUH
GLYLGHG� LQWR� �� ORQJ�� SRLQWHG� OHDIOHWV�� )ORZHUV� DERXW� DQ� LQFK� ORQJ�
QHDUO\�VWHPOHVV��IDFLQJ�XS��FUHDP\�ZKLWH��DQG�LQ�GHQVH�PDVVHV��)UXLW
D�VLON\��VKRUW�SRG�ZLWK�IHZ�VHHGV�
7KH� SODLQV� PLON�YHWFK� SUHIHUV� FRXOHH� ULGJHV�� DQG� DGMDFHQW� XSSHU

VORSHV��,W�LV�D�YHU\�DWWUDFWLYH�SODQW�
)ORZHULQJ�WLPH��0D\

��



��� �$VWUDJDOXV�NHQWURSK\WD�*UD\��SULFNO\�PLON�YHWFK�

�

$� ORZ�� GHQVH� DQG�PXFK�EUDQFKHG� SODQW� ZLWK� ��� �VRPHWLPHV� ���
SDUWHG�OHDYHV��WKH�OHDIOHWV�QDUURZ�DQG�VKDUSO\�SRLQWHG��)ORZHUV�YHU\
VPDOO�� \HOORZLVK�ZKLWH�� RIWHQ�ZLWK� D� SLQN� WLQJH�� LQ� VPDOO� JURXSV� LQ
WKH�D[LOV�RI�WKH�OHDYHV��)UXLW�D�VKRUW��UDWKHU�IODW�SRG�DERXW�ó��ORQJ�
)DLUO\� FRPPRQ� DPRQJ� WKH� FOLIIV� DW�:ULWLQJ�RQ�6WRQH� 3URYLQFLDO

3DUN��EXW�QRW�VHHQ�IURP�/HWKEULGJH�RU�'LQRVDXU�3URYLQFLDO�3DUN�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



��� �$VWUDJDOXV�SHFWLQDWXV��+RRN���'RXJO���QDUURZ�OHDYHG
PLON�YHWFK�

�

6HYHUDO�� SDUWO\� ORGJHG� VWHPV� IURP�D� FRPPRQ� URRW�VWRFN�� WKH� VWHPV
DERXW�D�IRRW�ORQJ�EXW�UHDFKLQJ�XSZDUGV�IRU�DERXW�����/HDYHV�GLYLGHG
LQWR� H[WUHPHO\� ORQJ� DQG� QDUURZ�� SRLQWHG� OHDIOHWV�� )ORZHULQJ� VWDONV
ZLWK� D� GR]HQ� IORZHUV� RU� PRUH�� WKHVH� FUHDP\� ZKLWH�� )UXLW� D� VPDOO�
KDQJLQJ� SRG�� QHDUO\� VROLG� DQG� F\OLQGULFDO�� EHFRPLQJ� KDUG� DQG
ZRRG\��3RLVRQRXV�WR�OLYHVWRFN��EXW�RQO\�UDUHO\�HDWHQ�E\�WKHP�
*UDVV\�ULGJHV��QRUWK�IDFLQJ�VORSHV��DQG�GU\�FRXOHH�ERWWRPV�
)ORZHULQJ�WLPH��/DWH�0D\�WR�HDUO\�-XQH

��



��� �$VWUDJDOXV�WHQHOOXV�3XUVK��VOHQGHU�PLON�YHWFK�

�

$� VOHQGHU�PLON� YHWFK�ZLWK� VHYHUDO� WKLQ� VWHPV� VSULQJLQJ� IURP� HDFK
URRW�VWRFN��YHU\�WKLQO\�KDLU\�RU�TXLWH�KDLUOHVV��/HDIOHWV�UDWKHU�WKLQ�DQG
QDUURZO\�HOOLSWLF��OHVV�WKDQ�ò��ORQJ��)ORZHU�VWDONV�RQH�SHU�OHDI�D[LO�
FRPPRQO\�ZLWK�D�VHFRQG�VPDOOHU�RQH��HDFK�ZLWK�VL[�RU�PRUH�IORZHUV
ORRVHO\� VWUXQJ� DORQJ� WKH� VWDON�� )ORZHUV� SDOH� FUHDP\�ZKLWH�� )UXLW� D
VPDOO�� IODWWHQHG� SRG� SRLQWHG� DW� ERWK� HQGV��*UDVV\� FRXOHH� VLGHV� DQG
ULGJHV�
)ORZHULQJ�WLPH��-XQH�WR�HDUO\�-XO\

��



��� �&HUDVWLXP�DUYHQVH�/���ILHOG�FKLFNZHHG��PRXVH�HDU
FKLFNZHHG�

�

,Q� WKH� FRXOHHV�� WKLV� SODQW� LV� D� VOHQGHU�� VSDUVHO\� EUDQFKHG� SHUHQQLDO�
/HDYHV� LQ� SDLUV�� VKRUW�KDLU\�� DERXW� DQ� LQFK� ORQJ�� WKH� ORZHU� RQHV
XVXDOO\�KDYLQJ�WXIWV�RI�VPDOO�OHDYHV�LQ�WKH�D[LOV��)ORZHUV�VHYHUDO�SHU
VWHP�� XVXDOO\� RQ� UDWKHU� ORQJ�� VOHQGHU� VWDONV��3HWDOV� ILYH�SHU� IORZHU�
GHHSO\�FOHIW�VR�DV�WR�DSSHDU�WR�EH�WHQ��SXUH�ZKLWH�
$PRQJ�JUDVVHV�RQ�SURWHFWHG�VORSHV�DQG�FRXOHH�ERWWRPV�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



��� �&KDPDHUKRGRV�HUHFWD��/���%XQJH��URVH�FKDPDHUKRGRV�

�

$�UHGGLVK�JUHHQ��ELHQQLDO�SODQW�XVXDOO\�QR�PRUH� WKDQ����KLJK��ZLWK
ILQHO\�GLYLGHG� OHDYHV�� WKH� OHDIOHWV� ORQJ�DQG�QDUURZ�ZLWK�PDQ\�VKRUW
KDLUV��,Q�LWV�ILUVW�\HDU�D�ZKRUO�RI�OHDYHV�LV�IRUPHG�RQO\��LQ�WKH�VHFRQG
VHDVRQ� D� VLQJOH�� EUDQFKHG� VWHP� DULVHV� ZLWK� PDQ\� UDWKHU
LQFRQVSLFXRXV�� ZKLWH�� ILYH�SHWDOOHG� IORZHUV�� HDFK� ZLWK� ILYH� EULVWO\
VHSDOV�
5DWKHU� FRPPRQ� LQ� RSHQ� SODFHV� LQ� :ULWLQJ�RQ�6WRQH� 3URYLQFLDO

3DUN��DQG�IRXQG�DOVR�LQ�FRXOHH�ERWWRPV�DW�0RQDUFK��DSSDUHQWO\�UDUH
DW�/HWKEULGJH�DQG�'LQRVDXU�3URYLQFLDO�3DUN�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



��� �&OHPDWLV�OLJXVWLFLIROLD�1XWW���ZHVWHUQ�ZKLWH�FOHPDWLV�

�

$Q� XQUXO\� ZRRG\� FOLPEHU� RQ� RWKHU� EXVKHV� DQG� WUHHV�� ZLWK� ORQJ�
SOLDEOH� EXW� VWURQJ� VWHPV��/HDYHV� LQ� SDLUV�� HDFK�ZLWK���RU� ��WRRWKHG
VWDONHG� OHDIOHWV�� � 7KH� OHDYHV� PD\� ZUDS� WKHPVHOYHV� DURXQG� RWKHU
VWHPV�� )ORZHUV� SDOH� FUHDP\�ZKLWH�� LQ� VPDOO� ORRVH� JURXSV� RQ� VKRUW
D[LOODU\� VKRRWV�� OHVV� WKDQ� DQ� LQFK� LQ� GLDPHWHU��ZLWK� IRXU� SHWDOV� DQG
PDQ\� VWDPHQV� RU� VWDPHQ�OLNH� RUJDQV�� )UXLWV� PDQ\� SHU� IORZHU�
SURYLGHG� ZLWK� ORQJ�� IHDWKHU�OLNH� DWWDFKPHQWV�� 7KH� SODQWV� DUH� HLWKHU
PDOH�RU�IHPDOH��RQO\�WKH�ODWWHU�SURGXFLQJ�IUXLWV�
1RW�VWULFWO\�D�FRXOHH�SODQW��EXW�RIWHQ�FRQVSLFXRXV�LQ�VKUXEE\�DUHDV

QHDUE\� DQG� LQ� WKH� SURWHFWLRQ� RI� FOLIIV�� DV� LQ� :ULWLQJ�RQ�6WRQH
3URYLQFLDO�3DUN�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



��� �&RPDQGUD�XPEHOODWD��/���1XWW���EDVWDUG�WRDGIOD[�

�

$�KDLUOHVV��EOXH�JUHHQ�SODQW��ZLWK�UDWKHU�VWLII�VWHPV�DERXW������KLJK�
IURP�D�ZKLWH� XQGHUJURXQG� URRW�VWRFN��7KH� XSSHU� SDUW� RI� IORZHULQJ
VWHPV� LV� EUDQFKHG�� EHDULQJ� QXPHURXV� ZKLWH� RU� SLQN�� ILYH�SRLQWHG
IORZHUV�LQ�D�URXQGHG�DUUDQJHPHQW��6HYHUDO�OHDI\��VWHULOH��XQEUDQFKHG
EUDQFKHV�RIWHQ�JURZ�IURP�WKH�ORZHU�SDUW�RI�WKH�IORZHULQJ�VWHP��)UXLW
D�GU\��JUHHQ�EHUU\�OLNH�GUXSH�ZLWK�RQH�YHU\�ODUJH�VHHG�
9HU\�FRPPRQ�RQ� ULGJHV�DQG�FRXOHH�VLGHV��7KLV�SODQW� LV�SDUDVLWLF

RQ�PDQ\� RI� LWV� QHLJKERXUV�� DWWDFNLQJ� WKHLU� XQGHUJURXQG� RUJDQV� E\
PHDQV� RI� VPDOO��ZKLWH�� FODPS�OLNH� RUJDQV��7KH� RQO\� RWKHU� FRPPRQ
SDUDVLWHV�LQ�WKH�FRXOHHV�DUH�2UREDQFKH�IDVFLFXODWD��VHH�1R������DQG
2UWKRFDUSXV�OXWHXV��1R������
)ORZHULQJ�WLPH��0LG�0D\�WR�WKH�HQG�RI�-XQH

��



��� �&U\SWDQWKD�FHORVLRLGHV��(DVWZ���3D\V���FRFN¶V�FRPE
FU\SWDQWKD�

�

*UH\�KDLU\� SODQWV�� ELHQQLDO� RU� VKRUW�OLYHG� SHUHQQLDOV�� ZLWK� RQH� RU
VHYHUDO�OHDI\�IORZHULQJ�VWHPV�DULVLQJ�IURP�D�GHQVH�FOXVWHU�RI�OHDYHV�
/RZHVW� OHDYHV� VRPHZKDW� VSRRQ�VKDSHG�� WKH� XSSHU� RQHV� EHFRPLQJ
QDUURZHU��)ORZHUV�LQ�D�UDWKHU�FRPSDFW��HORQJDWHG�DUUDQJHPHQW��ZKLWH
ZLWK�\HOORZ�KHDUW��ILYH�SHWDOOHG�DQG�LQ�WKH�VKDSH�RI�D�IRUJHW�PH�QRW�
ZLWK�YHU\�VZHHW�SHUIXPH�
$�VWULNLQJO\�KDQGVRPH�SODQW�WKDW�LV�UDWKHU�FRPPRQ�RQ�ULGJHV�DQG

VRXWK�IDFLQJ�VORSHV�
)ORZHULQJ�WLPH��/DWH�0D\�DQG�-XQH

��



��� �(ULJHURQ�FDHVSLWRVXV�1XWW���WXIWHG�IOHDEDQH�

�

$�SODQW�ZLWK�VHYHUDO�XSWXUQHG�� OHDI\�IORZHULQJ�VWHPV�WKDW�DUH�UDWKHU
GHQVHO\�FRYHUHG�ZLWK�VKRUW�ZKLWH�KDLUV��DQG�PD\�UHDFK�KDOI�D�IRRW�RU
VOLJKWO\�PRUH�LQ�KHLJKW��/HDYHV�DOVR�KDLU\��WKH�VWHP�OHDYHV�QDUURZHG
DW� WKH� EDVH� EXW� ZLWKRXW� GLVWLQFW� SHWLROH�� WKH� RQHV� JURZLQJ� GLUHFWO\
IURP�WKH�URRW�VWRFN�ZLWK�SHWLROHV�QHDUO\�KDOI�RI�WKH�WRWDO�OHDI�OHQJWK�
2QH�RU�RIWHQ�VHYHUDO�GDLV\�OLNH�IORZHU�KHDGV�SHU�VWHP��QHDUO\�ZKLWH
RU�SLQN�ZLWK�\HOORZ�KHDUW�
&RPPRQ� LQ� DOO� EXW� WKH�PRVW� H[SRVHG� FRXOHH� DUHDV�� EXW� QHYHU� LQ

JUHDW�QXPEHUV�
)ORZHULQJ�WLPH��-XQH�WR�PLG�-XO\

��



��� �(ULJHURQ�FRPSRVLWXV�3XUVK��FXW�OHDYHG�IOHDEDQH�

�

$� VPDOO�� WXIWHG� SHUHQQLDO�� UDUHO\� WDOOHU� WKDQ� ����/HDYHV� GLYLGHG� LQWR
PDQ\�QDUURZ�VHJPHQWV��WKH�SHWLROHV�DFFRXQWLQJ�IRU�DW�OHDVW�KDOI�RI�WKH
WRWDO� OHDI� OHQJWK�� WKHVH� OHDYHV� DOO� JURZLQJ� IURP� WKH� URRW�VWRFN�
)ORZHU�KHDGV� VLQJOH�� HOHYDWHG� DERYH� WKH� OHDYHV� RQ� VWDONV� WKDW� DUH
OHDIOHVV� H[FHSW� IRU� ���� VPDOO�� QDUURZ�� DQG� XVXDOO\� VLPSOH� OHDYHV�
ZKLWH�WR�YHU\�IDLQWO\�SLQN�ZLWK�\HOORZ�KHDUW�
&RPPRQ� RQ� PDQ\� H[SRVHG� VLWHV�� EXW� DOPRVW� WRWDOO\� DEVHQW� LQ

JUDVV\�DUHDV�
)ORZHULQJ�WLPH��/DWH�0D\�DQG�HDUO\�-XQH

��



��� �)UDJDULD�YLUJLQLDQD�0LOOHU��ZLOG�VWUDZEHUU\�

�

$�WUDLOLQJ�SODQW�ZLWK�ORQJ�SHWLROHG�OHDYHV�GLYLGHG�LQWR�WKUHH�PRUH�RU
OHVV� HTXDO� GLYLVLRQV� ZLWK� WRRWKHG� PDUJLQV�� )URP� WKH� URRW�VWRFN
HPHUJH�VOHQGHU��ORQJ��FUHHSLQJ��UHG�VWHPV�IURP�ZKLFK�VPDOO�GDXJKWHU
SODQWV�GHYHORS��)ORZHULQJ�VWHPV�DOVR�IURP�WKH�URRW�VWRFN��SUDFWLFDOO\
OHDIOHVV��ZLWK� VHYHUDO� ORQJ�VWDONHG�� ILYH�SHWDOOHG�ZKLWH� IORZHUV�ZLWK
\HOORZ�KHDUWV�FRQWDLQLQJ�PDQ\�VWDPHQV��)UXLW�D�VPDOO�VWUDZEHUU\�
1RW�D�SODQW�RI�H[SRVHG�FRXOHH�DUHDV�� WKH�ZLOG� VWUDZEHUU\�SUHIHUV

UDWKHU�VKDGHG�KDELWDWV�DPRQJ�VKUXEV�DQG�RWKHU�KLJK�YHJHWDWLRQ�DORQJ
LQWHUPLWWHQW�ZDWHU�FRXUVHV�RU�LQ�ULYHU�YDOOH\V�
)ORZHULQJ�WLPH��/DWH�0D\�WR�HDUO\�-XO\

��



��� �*DOLXP�ERUHDOH�/���QRUWKHUQ�EHGVWUDZ�

�

$� VLQJOH�VWHPPHG�� XSULJKW�� KDLUOHVV� SODQW� IURP� D� VOHQGHU
XQGHUJURXQG�VWHP��/HDYHV�LQ�ZKRUOV�RI�IRXU��ODFNLQJ�SHWLROHV��6WHPV
SURIXVHO\� EUDQFKHG� DERYH�� WKH� EUDQFKHV� VOHQGHU� DQG� EHDULQJ
QXPHURXV� VPDOO�� ZKLWH�� IRXU�SDUWHG� IORZHUV� LQ� D� ORRVH� HORQJDWHG
PDVV� DERYH� WKH� OHDYHV�� 3ODQWV� HLWKHU� PDOH� RU� IHPDOH�� WKH� ODWWHU
SURGXFLQJ�VPDOO��GRXEOH��KDLU\�GU\�IUXLWV�
9HU\�FRPPRQ�DORQJ�WKH�VRXWK�ULP�RI�:ULWLQJ�RQ�6WRQH�3URYLQFLDO

3DUN�DQG�SUREDEO\�HOVHZKHUH��SUHVHQW� LQ�'LQRVDXU�3URYLQFLDO�3DUN�
�1RW�WR�EH�H[SHFWHG�RQ�GU\��H[SRVHG�VLWHV�
)ORZHULQJ�WLPH��/DWH�0D\�WR�HDUO\�-XQH

��



��� �*O\F\UUKL]D�OHSLGRWD�3XUVK��ZLOG�OLFRULFH�

�

$�VWRXW��XSULJKW�SODQW��XVXDOO\�LQ�ZHOO�VSDFHG�FRORQLHV��FRYHUHG�ZLWK
VKRUW� KDLUV� WKDW� DUH� VOLJKWO\� VWLFN\�ZKHQ� IUHVK�� ,Q� ULYHU� YDOOH\V� WKH
SODQW�PD\�UHDFK�WKUHH�IHHW�LQ�KHLJKW��EXW�LQ�FRXOHHV�WZR�IHHW�LV�PRUH
XVXDO��/HDYHV�GLYLGHG�LQWR�QXPHURXV��VKDUSO\�SRLQWHG�OHDIOHWV�DQ�LQFK
RU�PRUH�ORQJ��GRWWHG�RQ�WKH�ORZHU�VXUIDFH��)ORZHULQJ�VWDONV�VWRXW�DQG
VLQJOH� LQ� WKH� OHDI� D[LO�� WKH� FUHDP\� ZKLWH� IORZHUV� FURZGHG� LQWR� DQ
HORQJDWHG� PDVV�� )UXLWV� EXUU�OLNH� SRGV� DUPHG� ZLWK� KRRN�OLNH� VWLII
EULVWOHV�� QRUPDOO\� VWD\LQJ� RQ� WKH� GHDG� SODQW� WKURXJK� PRVW� RI� WKH
ZLQWHU�
1RUPDOO\�FRPPRQ�LQ�FRXOHH�ERWWRPV��EXW�RFFDVLRQDOO\�IORXULVKLQJ

RQ� SURWHFWHG� XSSHU� VORSHV�� DQG� HYHQ� VRXWK�IDFLQJ� VORSHV� LQ� WKH
/HWKEULGJH�DUHD�
)ORZHULQJ�WLPH��/DWH�-XQH�DQG�-XO\

��



��� �/RPDWLXP�PDFURFDUSXP��+RRN��	�$UQRWW��&RXOW��	�5RVH
�ODUJH�IUXLW�GHVHUW�SDUVOH\��ZKLWH�SUDLULH�SDUVOH\�

�

3ODQWV�ORZ�DQG�DSSDUHQWO\�VWHP�OHVV��JURZLQJ�IURP�DQ�XSULJKW�IOHVK\
URRW��/HDYHV�SDUVOH\�OLNH�EXW�UDWKHU�IODW��ILQHO\�KDLU\��ZLWK�WKH�SHWLROHV
ZLGHQLQJ� LQWR� D� VKHDWK� EHORZ�� )ORZHULQJ� VWHPV� ORGJHG� DW� OHDVW� LQ
SDUW��OHDIOHVV��WKH�VPDOO��ZKLWLVK��ILYH�SDUWHG�IORZHUV�LQ�XPEUHOOD�OLNH
JURXSV� RI� VHSDUDWH�� ORRVH� KHDGV�� WKH� ODWWHU� VXSSRUWHG� E\� JUHHQ�
QDUURZ� OHDI\� RUJDQV� H[WHQGLQJ� EH\RQG� WKH� IORZHUV�� )UXLWV� IODW�
GRXEOH��ORQJ�HOOLSWLFDO��ZLWK�WZR�WKLQ��ZLQJ�OLNH�PDUJLQV�
$�UDWKHU�LQFRQVSLFXRXV�SODQW�IRXQG�RQ�ULGJHV�DQG�H[SRVHG�FRXOHH

VLGHV�
)ORZHULQJ�WLPH��(DUO\�0D\

��



��� �0HQW]HOLD�GHFDSHWDOD��3XUVK��8UEDQ�	�*LOJ��WHQ�SHWDOOHG
EOD]LQJ�VWDU���WHQ�SHWDOOHG�HYHQLQJ�VWDU��VDQG�OLO\�

�

6WRXW�� OHDI\�� ELHQQLDO� SODQWV� ZLWK� D� VDQGSDSHU�OLNH� WH[WXUH�� IRUPLQJ
RQO\� D� UDWKHU� IODW�� GHQVH�ZKRUO� RI� OHDYHV� WKH� ILUVW� \HDU� DQG� D� VLQJOH
WZR�� RU� WKUHH�IHHW� WDOO� EUDQFKLQJ� IORZHULQJ� VWHP� WKH� VHFRQG� \HDU�
/HDYHV�VHYHUDO�LQFKHV�ORQJ��ZLWK�GHHSO\�DQG�FRDUVHO\�WRRWKHG�PDUJLQ�
)ORZHU���RU���� LQ�GLDPHWHU�ZLWK� WHQ�SRLQWHG�SDOH�\HOORZ�SHWDOV�DQG
LQQXPHUDEOH� VOHQGHU� VWDPHQV�� WKH� IORZHUV� RSHQLQJ� LQ� WKH� HYHQLQJ�
7KH�IUXLW�LV�F\OLQGHU�OLNH��RSHQLQJ�DW�WKH�WRS�WR�UHOHDVH�WKH�QXPHURXV
VHHGV��WKDW�KDYH�WZR�QDUURZ�DQG�WKLQ�ZLQJHG�PDUJLQV�
7KH� WHQ�SHWDOOHG� HYHQLQJ� VWDU� �WKH� PRUH� GHVFULSWLYH� RI� WKH� WKUHH

FRPPRQ� QDPHV�� JURZV� RQ� GU\� EDQNV� DQG� URDGVLGHV�� RIWHQ� ZKHUH
HURVLRQ�LV�UDSLG�
)ORZHULQJ�WLPH��/DWH�-XQH�WR�HDUO\�$XJXVW

��



��� �2HQRWKHUD�FHVSLWRVD�1XWW���WXIWHG�HYHQLQJ�SULPURVH��EXWWH
SULPURVH�

�

$� VWHPOHVV� SODQW� ZLWK� QXPHURXV� ORQJ�� VKDOORZ�WRRWKHG�� SRLQWHG
OHDYHV��WKH�SHWLROHV�EHLQJ�DOPRVW�KDOI�WKH�WRWDO�OHDI�OHQJWK��)ORZHUV�RQ
VLQJOH�� XQEUDQFKHG� VWDONV�� DERXW� ���ZLWK� IRXU� ODUJH�� QRWFKHG� SHWDOV
DQG�HLJKW�VWDPHQV��7KH�SHWDOV�DUH�ZKLWH�DW�ILUVW�EXW�WXUQ�SLQN�DQG�HYHQ
GDUN� UHG� LQ� DJH�� 7KH� IORZHUV� RSHQ� DW� QLJKW� DQG� KDYH� D� VZHHW� DQG
SOHDVDQW� SHUIXPH�� 7KH� IUXLW� LV� VKRUW�F\OLQGULFDO�� VSOLWWLQJ� RSHQ� LQWR
IRXU�YDOYHV�
$�KDQGVRPH�SODQW�UDWKHU�FRPPRQ�LQ�VRPH�H[SRVHG�DUHDV�
)ORZHULQJ�WLPH��(DUO\�DQG�PLG�VXPPHU

��



��� �2UREDQFKH�IDVFLFXODWD�1XWW���FOXVWHUHG�EURRPUDSH�

�

$QQXDO� SODQWV� ODFNLQJ� DOO� JUHHQ� FRORXUDWLRQV� ZLWK� KDOI� D� GR]HQ� RU
PRUH� ORQJ�VWDONHG� IORZHUV� IURP�D� IOHVK\�� WXEHURXV� DQG� VFDO\� VWHP�
DWWDFKHG� WR� DQG� SDUDVLWLF� RQ� WKLQ� URRWV� RI� VDJH�EUXVKHV� �PRVW
FRPPRQO\�$UWHPLVLD�IULJLGD��� )ORZHUV� VOLJKWO\� FXUYHG� DQG� WXEXODU�
ZLWK� ILYH� UDWKHU� SRLQWHG� SHWDOV�� FUHDP\�ZKLWH� EXW� VRPHWLPHV� URVH�
SLQN�
)ODW� DUHDV�� EXW� DOVR� RQ� VRPH� FRXOHH� VORSHV� ZKHUH� LWV� KRVW� LV

FRPPRQ�
7KLV�VSHFLHV��WKH�\HOORZ�RZO¶V�FORYHU��DQG�WKH�EDVWDUG�WRDGIOD[�DUH

WKH� RQO\� FRPPRQ� WUXH� SDUDVLWHV� DPRQJ� RXU� QDWLYH� FRXOHH� SODQWV�
DOWKRXJK� WKHVH� WKUHH� DUH� QRW� UHODWHG� WR� HDFK� RWKHU�� 7KH� FOXVWHUHG
EURRPUDSH�LV�H[WUHPHO\�DEXQGDQW�LQ�VRPH�\HDUV��\HW�WRWDOO\�DEVHQW�LQ
WKH�VDPH�DUHD�WKH�QH[W��WKLV�IOXFWXDWLRQ�LV�SUREDEO\�GXH�WR�GLIIHUHQFHV
LQ�HDUO\�VXPPHU�UDLQIDOO�
$QRWKHU� EURRPUDSH��2UREDQFKH�OXGRYLFLDQD �1XWW��� LV� DOVR�QDWLYH

WR� WKH� SUDLULHV�� EXW� DSSHDUV� WR� EH� OHVV� FRPPRQ�� ,W� PD\� EH
GLVWLQJXLVKHG� IURP� WKH� FOXVWHUHG� EURRPUDSH� E\� LWV� XVXDOO\� VWRXW�
DERYH�JURXQG� VWHP�� RQ�ZKLFK� WKH� QRUPDOO\� SXUSOLVK� IORZHUV�� HDFK
QHDUO\�ZLWKRXW�D�VHSDUDWH�VWDON��DUH�FURZGHG�WRJHWKHU�
)ORZHULQJ�WLPH��-XQH

��



��� �2[\WURSLV�VHULFHD�1XWW���ZKLWH�ORFRZHHG��HDUO\�\HOORZ
ORFRZHHG�

�

$�WXIWHG�SODQW�RI�OLJKW�JUH\�VLON\�DSSHDUDQFH��WKH�OHDYHV�GLYLGHG�LQWR
VHYHQ� RU� PRUH� VKDUSO\� SRLQWHG� OHDIOHWV�� 6HYHUDO� OHDIOHVV� IORZHULQJ
VWDONV� XVXDOO\� JURZ� IURP� D� VLQJOH� URRW�VWRFN�� WKH� IORZHUV� EHLQJ
FURZGHG� WRJHWKHU� DORQJ� WKH� XSSHU� SDUW� RI� WKH� VWDON�� )ORZHUV� OLJKW
FUHDP\�\HOORZ�� LQ� WKH� VKDSH� RI� WKDW� RI� D� SHD�� DERXW�ò´� ORQJ�� ODWHU
JURZLQJ�LQWR�VKRUW�KDLU\�SRGV�
5LGJHV�DQG�RWKHU�PRUH�RU�OHVV�H[SRVHG�VLWHV�
7KLV�YHU\�DWWUDFWLYH�SODQW�LV�SRLVRQRXV�WR�OLYHVWRFN�
)ORZHULQJ�WLPH��0D\�WR�HDUO\�-XQH

��



��� �3HQVWHPRQ�DOELGXV�1XWW���ZKLWH�EHDUGWRQJXH�

�

6WHPV�XSULJKW��UDWKHU� OHDI\��XVXDOO\�RQH�SHU�SODQW�� UHDFKLQJ�D�KHLJKW
RI�D�IRRW�DW�PRVW��/HDYHV�LQ�SDLUV��WKH�FOXVWHUHG�RQHV�ZLWK�SHWLROHV�EXW
WKRVH�RQ� WKH� VWHP�ZLWKRXW�� ORQJ�HOOLSWLFDO� LQ� VKDSH��ZLWK� VPRRWK�RU
LQFRQVSLFXRXVO\� WRRWKHG� PDUJLQV�� )ORZHUV� FOXVWHUHG� DORQJ� WKH� WRS
RQH�KDOI�RI� WKH�XQEUDQFKHG�VWHP�� WXEXODU��ZLWK� ILYH� URXQGHG�SHWDOV�
ZKLWH�ZLWK�EOXH�RU�SXUSOH�OLQHV�RQ�WKH�ORZHU�LQVLGH��7KH�WKURDW�RI�WKH
IORZHU�LV�KDLU\�
$Q�DWWUDFWLYH�SODQW�RI�GU\�ULGJHV�DQG�XSSHU�VORSHV�
)ORZHULQJ�WLPH��0D\�DQG�HDUO\�-XQH

��



��� �3HWDORVWHPRQ�FDQGLGXP�0LFK[���ZKLWH�SUDLULH�FORYHU�
&XUUHQW�QDPH����'DOHD�FDQGLGD�0LFK[��H[�:LOOG��YDU��FDQGLGD

�

$�VOHQGHU��KDLUOHVV��VWUDLJKW�VWHPPHG�SODQW��RIWHQ�ORGJHG�RU�SURVWUDWH
ZLWK�VHYHUDO�EUDQFKHG�VWHPV�IURP�D�FRPPRQ�URRW�VWRFN��/HDYHV�ZLWK
DERXW� ILYH� HOOLSWLF� EXW� EOXQW�WLSSHG� OHDIOHWV�� )ORZHUV� DUH� FURZGHG
WRJHWKHU� LQ� ORQJ�VWDONHG�� HORQJDWHG��GHQVH�KHDGV��YHU\� VPDOO��ZKLWH�
WKH�VWDPHQV�VWLFNLQJ�ZHOO�RXW�RI�WKH�IORZHUV�
5LGJHV�DQG�RWKHU��PRUH�RU�OHVV�H[SRVHG�DUHDV�
)ORZHULQJ�WLPH��(DUO\�-XQH�WR�HDUO\�$XJXVW

��



��� �3KOR[�KRRGLL�5LFK���+RRG¶V�SKOR[��PRVV�SKOR[�

�

&XVKLRQ�OLNH� SODQWV� ZLWK� OHDYHV� LQ� WKH� IRUP� RI� VRIW�� VWRXW� VSLQHV�
WKHVH� LQ� SDLUV�� FURZGHG� DORQJ� VKRUW� VWHPV�� )ORZHUV� ZKLWH� RU
VRPHWLPHV�SLQN��QHDUO\�VWHPOHVV��ZLWK�ILYH�URXQGHG�SHWDOV�IXVHG�LQWR
D�WXEH�EHORZ��WKH�IORZHUV�OHVV�WKDQ�ò´�LQ�GLDPHWHU�
7KH�PRVV�SKOR[�JURZV� LQ� DQ\�RI� WKH�PRVW� H[SRVHG� DUHDV� RI� WKH

FRXOHHV� �DV� ORQJ� DV� WKH\� DUH� VWDELOL]HG�� DQG�� PRUH� VSDUVHO\�� RQ
SURWHFWHG� VORSHV�� &RQIXVLRQ� LV� SRVVLEOH� ZLWK� WKH�ORZ� ZKLWORZ�
ZRUW�ZKLFK��KRZHYHU��KDV�LQFRQVSLFXRXV��JUHHQLVK�IORZHUV�
)ORZHULQJ� WLPH�� 7KLV� VSHFLHV� LV� RQH� RI� WKH� IRXU� HDUOLHVW� QDWLYH

SODQWV� WR�FRPH� LQWR� IORZHU� �WKH�RWKHU� WKUHH�EHLQJ� WKH�SUDLULH� FURFXV�
WKH�\HOORZ� EHOOV� DQG� WKH�SUDLULH� WRZQVHQGLD��� ,Q� VKHOWHUHG�� VRXWK�
IDFLQJ�ORFDOLWLHV�LWV�IORZHUV�PD\�EH�IRXQG�LQ�WKH�ODVW�ZHHN�RI�$SULO�
GHSHQGLQJ�RQ�ZHDWKHU�FRQGLWLRQV��7KH�ODVW� IORZHUV��RQ�QRUWK�IDFLQJ
VORSHV��IDGH�OHVV�WKDQ�D�PRQWK�DIWHUZDUGV�

��



��� �3UXQXV�YLUJLQLDQD�/���FKRNHFKHUU\�

�

$�VKUXE�RU��LQ�PRLVW�FRXOHH�ERWWRPV��D�VPDOO�WUHH�XS�WR����IHHW�KLJK�
ZLWK� VKLQ\� UHGGLVK�EURZQ� EDUN� RQ�PRVW� EUDQFKHV�� /HDYHV� EURDGO\
HOOLSWLFDO��ZLWK�D�GLVWLQFW�SHWLROH�DQG�VKDUSO\�WDSHUHG�OHDI�WLS��WKH�HQWLUH
PDUJLQ�ILQHO\�WRRWKHG��)ORZHUV�RFFXU�RQ�VLGH�EUDQFKHV�WKDW�KDYH�RQH
RU� WZR� VPDOO� OHDYHV� ILUVW�� IROORZHG� E\� DQ� HORQJDWHG� UDWKHU� GHQVH
FOXVWHU� RI� VWDONHG� IORZHUV�PRVW� RI�ZKLFK�PD\� EH� VHHQ� RSHQ� DW� WKH
VDPH� WLPH��0DQ\� IORZHUV� GHYHORS� LQWR� VPDOO�� YHU\� GDUN� UHG� VKLQ\
FKHUULHV�DERXW�ó��LQ�GLDPHWHU�
7KH�IUXLWV�DUH�UDWKHU�WRR�DVWULQJHQW�WR�EH�SOHDVDQW��EXW�ZHUH�XVHG�E\

%ODFNIRRW�SHRSOH�LQ�PXFK�WKH�VDPH�ZD\�DV�VDVNDWRRQ��$PHODQFKLHU
DOQLIROLD���1R������7KH\�DUH�DOVR�HDWHQ�LQ�JUHDW�QXPEHUV�E\�PRXUQLQJ
GRYHV�DQG�RWKHU�IUXLW�HDWLQJ�ELUGV�
/RZHU��SURWHFWHG�FRXOHH�VORSHV�DQG�PRLVW�FRXOHH�ERWWRPV�
)ORZHULQJ�WLPH��0D\

��



��� �5KXV�WULOREDWD�1XWW���IUDJUDQW�VXPDF��VNXQNEXVK�
&XUUHQW�QDPH����5KXV�DURPDWLFD�$LWRQ�YDU��DURPDWLFD

�

6PDOO�� VSUHDGLQJ�DQG�PXFK�EUDQFKHG�VKUXEV�� WKH� WZLJV�VKRUW�KDLU\�
/HDYHV�QR�PRUH�WKDQ�WZR�LQFKHV�ORQJ��HDFK�DW�OHDVW�RQH�WKLUG�SHWLROH�
WKH�OHDI�EODGH�GLYLGHG�LQWR�WKUHH�OHDIOHWV� WKDW�DUH�OREHG�DW� WKH�WLS�DQG
VKDUSO\�WDSHUHG�EHORZ��)ORZHUV�LQ�VPDOO��UDWKHU�GHQVH�FOXVWHUV��YHU\
SDOH� \HOORZ�� RSHQLQJ� EHIRUH� WKH� JURZWK� RI� WKH� OHDYHV�� )UXLW� D� RQH�
VHHGHG�GU\�EHUU\��EULJKWO\�RUDQJH�UHG��ZLWK�D�VWLFN\�KDLU\�FRYHULQJ�
6NXQNEXVK�� VR�FDOOHG� EHFDXVH� RI� LWV� IDLQW� EXW� UDWKHU� XQSOHDVDQW

VPHOO��SUHIHUV�WKH�PRVW�H[SRVHG�ULGJHV�DQG�VRXWK�IDFLQJ�VORSHV��,W�LV
D� FORVH� UHODWLYH� RI� WKH� SRLVRQ� LY\�� �ZKLFK� LV� DOVR� NQRZQ� IURP
:ULWLQJ�RQ�6WRQH�3URYLQFLDO�3DUN��EXW�QRW�HOVHZKHUH�LQ�FRXOHH�DUHDV�
EXW� DSSHDUV� WR� EH� WRWDOO\� KDUPOHVV��%HFDXVH� RI� LWV� EULJKW� IUXLWV� DQG
SXUSOLVK�UHG� IDOO� FRORXUDWLRQ�� LW� LV� QHYHUWKHOHVV� DQ� DWWUDFWLYH� GZDUI
VKUXE�
)ORZHULQJ�WLPH��)LUVW�WKUHH�ZHHNV�RI�0D\

��



��� �6PLODFLQD�VWHOODWD��/���'HVI���VWDU�IORZHUHG�IDOVH�6RORPRQ
V
VHDO�

&XUUHQW�QDPH����0DLDQWKHPXP�VWHOODWXP��/���/LQN

�

$� VPRRWK�� VLQJOH�VWHPPHG� SODQW� VSULQJLQJ� IURP� D� KRUL]RQWDO�
XQGHUJURXQG� URRW�VWRFN�� 6WHPV� XQEUDQFKHG�� ZLWK� KDOI� D� GR]HQ� RU
PRUH�VRPHZKDW�FODVSLQJ�OHDYHV�FKDUDFWHUL]HG�E\�PDQ\�SDUDOOHO�YHLQV
DQG� WDSHULQJ� OHDI� WLSV�� )ORZHUV� DERXW� DV� PDQ\� DV� WKH� OHDYHV�� LQ� D
ORRVH� JURXS� DERYH� WKHP�� VWDONHG��ZLWK� VL[�ZKLWH� SHWDOV�� )UXLW� D�ó�
EHUU\�� ILUVW� JUHHQ� ZLWK� SXUSOLVK� VWULSHV�� HYHQWXDOO\� WXUQLQJ� QHDUO\
EODFN�
7KLV� VSHFLHV�� D�PHPEHU�RI� WKH� OLO\� IDPLO\�� LV�QRW�D� W\SLFDO� FRXOHH

SODQW��EXW�WXUQV�XS�RFFDVLRQDOO\�LQ�VXUSULVLQJO\�ODUJH�QXPEHUV�LQ�ZHOO
SURWHFWHG�� ORZHU� QRUWK�IDFLQJ� VORSHV�� DPRQJ� YDULRXV� VKUXEV�� ,W� LV
FRPPRQ� HVSHFLDOO\� LQ� ORZHU�� VKUXEE\� VORSHV� DW� :ULWLQJ�RQ�6WRQH
3URYLQFLDO�3DUN�
)ORZHULQJ�WLPH��/DWH�0D\�WR�HDUO\�-XQH

��



��� �7RZQVHQGLD�KRRNHUL�%HDPDQ��+RRNHU¶V�WRZQVHQGLD�
SUDLULH�WRZQVHQGLD�

�

$Q�H[WUHPHO\�VPDOO��VWHPOHVV�SODQW��ZLWK�VKRUW�KDLUV�RQ�WKH�FOXVWHUHG
OHDYHV�� WKHVH� QDUURZ� DQG� DERXW� ò�� ORQJ�� 7KH� IORZHU�KHDGV�
SUDFWLFDOO\� VWHPOHVV�� DUH�QHVWOHG�DPRQJ� WKH� OHDYHV�� DQG�DUH�ZKLWH� WR
OLJKW� SLQN� ZLWK� D� SDOH� \HOORZ� KHDUW�� 7KH� URRW�VWRFN� IUHTXHQWO\
EUDQFKHV�� JLYLQJ� VHYHUDO� OHDI�FOXVWHUV� FURZGHG� WRJHWKHU�� HDFK� ZLWK
RQH�RU�WZR�IORZHU�KHDGV�
7KH� SUDLULH� WRZQVHQGLD� LV� RQH� RI� RXU� PRVW� FXULRXV� DQG

LQFRQVSLFXRXV�FRXOHH�SODQWV��,W�SUHIHUV�GU\��H[SRVHG�ULGJHV��,W�LV�RQH
RI�WKH�IRXU�HDUOLHVW�QDWLYH�IORZHUV��WKH�RWKHUV�EHLQJ�WKH�\HOORZ�EHOOV�
WKH�PRVV�SKOR[��DQG�WKH�SUDLULH�FURFXV�
)ORZHULQJ�WLPH��7KH�VHFRQG�ZHHN�RI�$SULO�XQWLO�HDUO\�0D\

��



��� �=LJDGHQXV�YHQHQRVXV�:DWVRQ��GHDWK�FDPDV�
&XUUHQW� QDPH���7R[LFRVFRUGLRQ� YHQHQRVXP � YDU��JUDPLQHXP

�5\GEHUJ��%UDVKHU

�

$� EXOE�SURGXFLQJ� SODQW� ZLWK� VHYHUDO� IODW�� JUDVV�OLNH� OHDYHV� DQG� D
VLQJOH� IORZHULQJ� VWDON� JURZLQJ� WR� DERXW� D� IRRW� LQ� WKH� FRXOHHV�� 7KH
JUHHQLVK�ZKLWH��VL[�SHWDOOHG��VWDONHG�IORZHUV�DUH�GLVWULEXWHG�DORQJ�WKH
XSSHU� SDUW� RI� WKH� VWDON� LQ� DQ� HORQJDWLQJ�PDVV�� )UXLW� D� VPDOO�� WKUHH�
SDUWHG�XSULJKW�SRG��RSHQLQJ�DW�WKH�WRS�
,Q� ORZHU�� JUDVV\� FRXOHH� DUHDV�� 7KH� GHDWK� FDPDV� LV� H[FHHGLQJO\

SRLVRQRXV� WR� OLYHVWRFN�� EHLQJ� HVSHFLDOO\� GDQJHURXV� WR� VKHHS�� ZKR
DSSHDU�WR�JUD]H�LW�DV�LI�LW�ZHUH�JUDVV�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



3ODQWV�ZLWK�\HOORZ�IORZHUV

��



��� �&KU\VRSVLV�YLOORVD��3XUVK��1XWW���KDLU\�JROGHQ�DVWHU�
&XUUHQW�QDPH���+HWHURWKHFD�YLOORVD��3XUVK��6KLQQHUV�YDU��YLOORVD

�

6HYHUDO� KDLU\� �QRW� VWLFN\�� DQG� UDWKHU� VWLII�� EUDQFKLQJ� VWHPV� DULVLQJ
IURP� WKH� VDPH� SODQW�� /RZHVW� OHDYHV� ZLWK� VKRUW� SHWLROH�� WKRVH
GLVDSSHDULQJ� LQ� XSSHU� RQHV�� OHDYHV� DW� OHDVW� WKUHH� WLPHV� DV� ORQJ� DV
ZLGH�� )ORZHU�KHDGV� QXPHURXV� DQG� UDWKHU� ZLGHO\� VSDFHG�� JROGHQ
\HOORZ� �HYHQ� WKH� KHDUW��� ³6HHGV´� ZLWK� D� FURZQ� RI� ORQJ�� KDLU�OLNH
EULVWOHV�
2SHQ�H[SRVHG�VORSHV��YHU\�FRPPRQ�
)ORZHULQJ�WLPH��0LG�-XO\�LQWR�6HSWHPEHU

��



��� �(ODHDJQXV�FRPPXWDWD�%HUQK��H[�5\GE���ZROI�ZLOORZ�
VLOYHUEHUU\�

�

8SULJKW� EUDQFKHG� VKUXE� VHYHUDO� IHHW� KLJK� ZLWK� IOH[LEOH� EUDQFKHV�
/HDYHV� VLQJOH�� VKRUW�SHWLROHG�� EURDGO\� HOOLSWLFDO� ZLWK� URXQGHG� WLS�
RIWHQ�ZDUSHG��VWULNLQJO\�VLOYHU�FRORXUHG��)ORZHUV�LQ�WZRV�RU�WKUHHV�LQ
OHDI�D[LOV��VRPHZKDW�QRGGLQJ��HORQJDWHG��ZLWK�IRXU�SRLQWHG��JROGHQ�
\HOORZ�SHWDOV��)UXLW�D�VLOYHU�FRORXUHG��VRIW�PHDO\�EHUU\�FRQWDLQLQJ�D
VLQJOH��JURRYHG�VWRQH�
7KH�ZROI�ZLOORZ�FDQ�JURZ�WR�DW�OHDVW�WHQ�IHHW�RXWVLGH��EXW�UHPDLQV

PXFK� VPDOOHU� LQ� WKH�FRXOHHV��ZKHUH� LW� SUHIHUV�QRUWK� DQG�HDVW�IDFLQJ
VORSHV�� 7KH� IORZHUV� KDYH� D� VWURQJ� DQG� VZHHW� IUDJUDQFH�� DWWUDFWLQJ
PDQ\�LQVHFWV��7KH�RQO\�RWKHU�VLOYHU�OHDYHG�FRXOHH�VKUXE�LV�WKH�WKRUQ\
EXIIDOREHUU\��ZKLFK�FDQ�EH�GLVWLQJXLVKHG�E\�LWV�WKRUQV��SDLUHG�OHDYHV�
RUDQJH�DQG�MXLF\�EHUULHV��DQG�HDUO\�IORZHULQJ�WLPH�
)ORZHULQJ�WLPH��-XQH

��



��� �(ULRJRQXP�IODYXP�1XWW���\HOORZ�EXFNZKHDW��\HOORZ
XPEUHOOD�SODQW��VXOSKXU�SODQW�

�

$� ORZ�� WXIWHG� SODQW�� LQ� RXU� DUHD� DERXW� ��� WDOO�� FRQVLVWLQJ� RI� RQH� RU
PRUH�VWHPV�IURP�D�OHDI\�URRW�VWRFN��WKLV�RIWHQ�ZLWK�VHYHUDO�EUDQFKHV�
/HDYHV� ORQJ�HOOLSWLFDO�� DERXW�KDOI�RI� LW�SHWLROH�� UDWKHU� OHDWKHU\��ZKLWH
IHOW\� ZKHQ� \RXQJ�� WKH� XSSHU� VXUIDFH� EHFRPLQJ� VPRRWK� DQG� GDUN
JUHHQ�� 6WHPV� XQEUDQFKHG�� OHDIOHVV� H[FHSW� IRU� VHYHUDO� VPDOO� OHDYHV
GLUHFWO\� EHORZ� WKH� IORZHUV�� )ORZHUV� VXOSKXU�\HOORZ�� LQ� VPDOO
JOREXODU� JURXSV� WKHPVHOYHV� SODFHG� LQ� D� URXQGHG� DUUDQJHPHQW�� 7KH
ROG�IORZHUV�RIWHQ�WXUQ�VRPHZKDW�RUDQJH�UHG�LQ�DJH�
2SHQ��H[SRVHG�SODFHV��HVSHFLDOO\�RQ�ULGJHV�
1RW� WR�EH�FRQIXVHG�ZLWK� WKH�XPEUHOODZRUW�� D�SLQN�IORZHUHG�SODQW

RI�VLPLODU�VLWHV�
)ORZHULQJ�WLPH��-XQH

��



��� �(U\VLPXP�LQFRQVSLFXXP��:DWV���0DF0���VPDOO�IORZHUHG
ZDOOIORZHU��VPDOO�IORZHUHG�URFNHW�

�

$� SHUHQQLDO� UHDFKLQJ� RQH� RU� WZR� IHHW� LQ� KHLJKW�� WKH� VPDOOHU� RQHV
XQEUDQFKHG��WKH�ODUJHU�RQHV�ZLWK�VHYHUDO�WR�PDQ\�EUDQFKHG�IORZHULQJ
VWDONV��/HDYHV�YHU\�QDUURZ��XS�WR�DERXW����ORQJ��RQO\�WKH�ORZHU�RQHV
ZLWK�REYLRXV�SHWLROHV��%RWK�WKH�VWHPV�DQG�WKH�OHDYHV�KDYH�WKH�WH[WXUH
RI� ILQH� VDQGSDSHU� DQG� DSSHDU� JUH\�JUHHQ�� H[FHSW� IRU� WKH� RIWHQ
SXUSOLVK�ORZHU�VWHP��7KH�IORZHUV�KDYH�IRXU�SHWDOV��WKH�EURDG�SDUW�RI
HDFK�SHWDO�EHLQJ�DERXW�ǩ��ORQJ��EULJKW�\HOORZ��7KH�IUXLW�LV�D�VWUDLJKW
SRG�� ULJLGO\� XSULJKW� RU� VOLJKWO\� VSUHDGLQJ�� IURP� RQH� WR� WZR� LQFKHV
ORQJ��UHOHDVLQJ�WKH�EURZQ�VHHGV�E\�PHDQV�RI�WZR�ORQJ�IODSV�
$� YHU\� FRPPRQ� SODQW� RQ� VRPHZKDW� PRUH� H[SRVHG� VLWHV�� 7KH

UHODWHG�SUDLULH�URFNHW��(U\VLPXP�DVSHUXP��1XWW���'&���PLJKW�DOVR�EH
HQFRXQWHUHG� RFFDVLRQDOO\�� LW� KDV� SHWDOV� QHDUO\� WZLFH� DV� ODUJH�� DQG
SRGV� WKDW� DUH� FRQVLGHUDEO\� ORQJHU� WKDQ� WKRVH� RI� WKH� VPDOO�IORZHUHG
ZDOOIORZHU�
)ORZHULQJ�WLPH��-XQH�DQG�-XO\

��



��� �)ULWLOODULD�SXGLFD��3XUVK��6SUHQJ�
�\HOORZ�IULWLOODU\��\HOORZ�EHOOV�

�

$� VPDOO�� VPRRWK� SODQW� DERXW� �� RU� ��� WDOO�� VSULQJLQJ� IURP� D� VPDOO
ZKLWH�EXOE� WKDW�EHDUV�PDQ\�VPDOO�EXOEV�RQ� LWV�VLGH��/HDYHV�EURDGO\
OLQHDU�������ORQJ��WZR�WR�VHYHUDO��EOXQW�WLSSHG��$�VLQJOH��XQEUDQFKHG
VWHP� EHDUV� RQH� QRGGLQJ�� VL[�SHWDOOHG�� EHOO�VKDSHG� IORZHU� QHDUO\� DQ
LQFK�ORQJ��0DQ\�SODQWV�KDYH�D�GDUN��\HOORZ�EURZQ�VSRW�DW� WKH�EDVH
RI�HDFK�SHWDO��VRPH�DUH�SXUH�\HOORZ��)UXLW�D�VPDOO��VWRXW��WKUHH�SDUWHG
SRG�
7KH�\HOORZ�EHOOV� VHHPV� WR� EH� YHU\� XQHYHQ� LQ� GLVWULEXWLRQ� LQ� RXU

DUHD��,W�KDV�QRW�\HW�EHHQ�UHSRUWHG�IURP�'LQRVDXU�3URYLQFLDO�3DUN��,Q
WKH�/HWKEULGJH�UHJLRQ�LW� LV�JHQHUDOO\� LQIUHTXHQW�EXW� ORFDOO\�DEXQGDQW
RQ� VRPH� SURWHFWHG� XSSHU� VORSHV�� ,Q� :ULWLQJ�RQ�6WRQH� 3DUN� LW� LV
DEXQGDQW� DW� OHDVW� RQ� WKH� VRXWK�IDFLQJ� FRXOHH� VORSHV� GLUHFWO\� DERYH
DQG� EHWZHHQ� WKH� URFN� IRUPDWLRQV�� 7KH� \HOORZ� EHOOV��PRVV
SKOR[�� SUDLULH� FURFXV�� DQG�SUDLULH� WRZQVHQGLD� DUH� WKH� IRXU� HDUOLHVW
QDWLYH� FRXOHH� IORZHUV�� IROORZHG� FORVHO\�E\� WKH�WKRUQ\� EXIIDOREHUU\�
7KH�\HOORZ�EHOOV�LV�DQ�DWWUDFWLYH�OLWWOH�SODQW�
)ORZHULQJ�WLPH��0LG�$SULO�WR�PLG�0D\

��



��� �*DLOODUGLD�DULVWDWD�3XUVK��JUHDW�EODQNHWIORZHU�

�

3HUHQQLDO�SODQW��URXJK�KDLU\�WR�WKH�WRXFK��ILUVW�ZLWK�D�ZKRUO�RI�OHDYHV
DW� JURXQG�OHYHO�� IURP� ZKLFK� RQH� RU� PRUH� IORZHULQJ� VWDONV� UHDFK
XSZDUG�IRU�D�IRRW�RU�PRUH��7KH�EDVDO� OHDYHV�ZLWK�ORQJ�SHWLROHV�� WKH
EODGHV�ORQJ�HOOLSWLF�ZLWK�RQO\�VOLJKWO\�OREHG�PDUJLQV��ZLWKHULQJ�ZKHQ
WKH� SODQW� LV� LQ� IORZHU�� )ORZHULQJ� VWDONV� PRVWO\� XQEUDQFKHG�� ZLWK
FRDUVHO\�WRRWKHG�OHDYHV�ODFNLQJ�SHWLROHV��)ORZHU�KHDGV�YHU\�ODUJH��XS
WR� ��� DFURVV��� ERUQH� KLJK� DERYH� WKH� OHDYHV��ZLWK�PDQ\� WKUHH�OREHG
�SHWDOV��� \HOORZ� ZLWK� D� UHGGLVK�EURZQ� EDVH�� DURXQG� DQ� RUDQJH�
EURZQ��KHDUW��
/RZHU�SDUWV�RI�FRXOHHV��LQ�RXU�DUHD��WKH�SODQW�GRHV�QRW�JURZ�YHU\

WDOO��H[FHSW�LQ�GLVWXUEHG�DUHDV��$�YHU\�DWWUDFWLYH�DQG�RUQDPHQWDO�SODQW�
)ORZHULQJ�WLPH��-XQH�WR�PLG�$XJXVW

��



��� �*ULQGHOLD�VTXDUURVD��3XUVK��'XQDO��FXUO\�FXS�JXPZHHG�

�

&RDUVH�� PXFK�EUDQFKHG� SHUHQQLDO� ZLWK� VKLQ\� DQG� VWLFN\� JUHHQ
VXUIDFH��UHDFKLQJ�D�IRRW�RU�PRUH�LQ�KHLJKW�LQ�WKH�FRXOHHV��0DQ\�VWHPV
IURP�D�FRPPRQ�URRW�VWRFN��$OO�XSSHU�OHDYHV�ZLWKRXW�SHWLROHV��UDWKHU
ULJLG�� FODVSLQJ� WKH� VWHP� VRPHZKDW�� EURDGO\� HORQJDWH� DQG� EOXQW�
WLSSHG��ZLWK�WRRWKHG�PDUJLQV��1XPHURXV�ZLGHO\�VSDFHG�IORZHU�KHDGV
DW� WKH� WLSV� RI� EUDQFKHV��ZLWK� JUHHQ�� FXUYHG�� DQG� H[FHHGLQJO\� VWLFN\
QDUURZ�OHDI�OLNH�EUDFWV�EHORZ��DQG�ZLWK�QDUURZ��\HOORZ��SHWDOV��DQG
\HOORZ�KHDUW�DERYH�
$�ZHHG\�SODQW� DORQJ� URDGVLGHV� DQG� LQ�RWKHU�GLVWXUEHG�DUHDV��EXW

DOVR�D�QDWLYH�RI� WKH� FRXOHHV��ZKHUH� LW�PD\�EH� HQFRXQWHUHG� LQ� ORZHU
SDUWV�DV�ZHOO�DV�GU\�VORSHV�DQG�ULGJHV�
)ORZHULQJ�WLPH��(QG�RI�-XO\�LQWR�IDOO

��



��� �*XWLHUUH]LD�VDURWKUDH��3XUVK��%ULWWRQ�	�5XVE\��EURRP
VQDNHZHHG���EURRPZHHG�

�

0DQ\�VWHPPHG�� QHDUO\� KDLUOHVV� SODQW� PRVWO\� ����� WDOO� LQ� RXU� DUHD�
ZRRG\� EHORZ� ZLWK� PDQ\� VOHQGHU� EUDQFKHV� DERYH�� /HDYHV� YHU\
QDUURZ��DERXW�DQ�LQFK�ORQJ��)ORZHU�KHDGV�YHU\�VPDOO��XSULJKW��HDFK
ZLWK�DERXW�KDOI�D�GR]HQ�\HOORZ��SHWDOV��� WKH�QXPHURXV�KHDGV�RI�DOO
VWHPV�IRUPLQJ�D�VRPHZKDW�IODW�WRSSHG�DUUDQJHPHQW�
'U\�ULGJHV�DQG�VLPLODUO\�H[SRVHG�VLWHV�
)ORZHULQJ�WLPH��/DWH�-XO\�LQWR�WKH�IDOO

��



��� �+DSORSDSSXV�VSLQXORVXV��3XUVK��'&���ODF\�WDQV\�DVWHU�
&XUUHQW� QDPH����;DQWKLVPD�VSLQXORVXP��3XUVK��'��5��0RUJDQ�	

5��/��+DUWPDQ

�

0DQ\�VWHPPHG�SODQWV�JURZLQJ������ WDOO� LQ�RXU�DUHD��/HDYHV�GHHSO\
GLYLGHG�LQWR�PDQ\�QDUURZ��VKDUS�WLSSHG�GLYLVLRQV��HYHQ�WKH�PDUJLQV
RI� WKHVH� GLYLVLRQV� ZLWK� SULFNOHV�� EXW� OHDYHV� RWKHUZLVH� QRUPDOO\
KDLUOHVV� DQG� VPRRWK�� 6WHPV� VSDUVHO\� EUDQFKHG�� DOO� IORZHU�KHDGV� DW
DERXW� WKH� VDPH� KHLJKW� DERYH� WKH� JURXQG�� )ORZHU�KHDGV� \HOORZ
WKURXJKRXW��ZLWK�UDWKHU�QDUURZ��SHWDOV��
'U\�ULGJHV�DQG�H[SRVHG�VORSHV�
)ORZHULQJ�WLPH��-XO\�WR�PLG�6HSWHPEHU

��



��� �+HOLDQWKXV�ODHWLIORUXV�3HUV���UKRPELF�OHDYHG�VXQIORZHU�
&XUUHQW� QDPH���+HOLDQWKXV� SDXFLIORUXV� VXEVS��VXEUKRPERLGHXV

�5\GEHUJ��2��6SULQJ�	�(�(��6FKLOOLQJ

�

5DWKHU� FRDUVH� DQG� VWLII� SODQWV� ZLWK� D� VDQGSDSHU�OLNH� WH[WXUH�
VRPHWLPHV�UHDFKLQJ�WZR�RU�WKUHH�IHHW�LQ�KHLJKW��EXW�RIWHQ�PXFK�OHVV
LQ� XQGLVWXUEHG� DUHDV�� 7KH� OHDYHV� DUH� EURDGO\� HOOLSWLFDO�� ZLWK� D
VKDOORZO\� WRRWKHG�PDUJLQ��DQG� WDSHULQJ�DW�ERWK�HQGV��7KH�SHWLROH� LV
VKRUW� DQG� UDWKHU� VWRXW��$OO� OHDYHV�H[FHSW� VRPH�YHU\� VPDOO�RQHV� MXVW
EHORZ�WKH�IORZHUV�DUH�SDLUHG��7KH�IORZHU�KHDGV�DUH�XVXDOO\�DERXW���
DFURVV�RU�OHVV��7KH�\HOORZ�EURZQ�KHDUW�LV�IULQJHG�E\�KDOI�D�GR]HQ�RU
PRUH�UDWKHU�QDUURZ��SHWDOV��WKDW�DUH�QRW�REYLRXVO\�QRWFKHG�DW�WKH�WLS�
7KH�IUXLW�LV�TXLWH�VPDOO�
7ZR� RWKHU� VXQIORZHUV� DUH� DQQXDO��+HOLDQWKXV�DQQXXV� /�� DQG�+�

SHWLRODULV� 1XWW���+HOLDQWKXV� DQQXXV�� ZLWK� KHDUWV� VRPHWLPHV� ��
DFURVV�� LV� WKH� ODUJHVW� DQG� FRDUVHVW� RI� WKHP� DOO� EXW� UDUHO\� JURZV� LQ
XQGLVWXUEHG� DUHDV�� LW� LV� IURP� WKLV� VSHFLHV� WKDW� RXU� FXOWLYDWHG
VXQIORZHUV�KDYH�EHHQ�EUHG��,WV� ODUJHVW� OHDYHV�DUH�VLQJOH��QRW�SDLUHG�
$�YHU\�QDUURZ�OHDYHG�� SHUHQQLDO� VSHFLHV��+��QXWWDOOLL�7��	�*���PD\
EH�VHHQ�RQ�ULYHU�IODW�KDELWDWV�LQ�:ULWLQJ�RQ�6WRQH�3URYLQFLDO�3DUN��,Q
WKH�/HWKEULGJH�DUHD��+��ODHWLIORUXV�DSSHDUV�WR�EH�WKH�PRVW�FRPPRQ�LQ
XQGLVWXUEHG�KDELWDWV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW��DQG�ODWHU��LQ�GLVWXUEHG�DUHDV�

��



��� �+\PHQR[\V�DFDXOLV��3XUVK��3DUNHU��VWHPOHVV�IRXU�QHUYHG
GDLV\��EXWWH�PDULJROG�

&XUUHQW�QDPH���7HWUDQHXULV�DFDXOLV��3XUVK��*UHHQH�YDU��DFDXOLV

�

'ZDUI� SODQWV�� WKH� URRWV� ZLWK� ZKLWH�PLON\� MXLFH� JURZLQJ� LQ� VPDOO
FOXVWHUV��ZLWK�VLOYHU\��KDLU\��UDWKHU�SRLQWHG�OHDYHV�XS�WR����ORQJ��ZLWK
VPRRWK�PDUJLQV��DQG�DOO�FURZGHG�DW�WKH�EDVH�RI�WKH�SODQW��)ORZHULQJ
VWDONV�VLQJOH��XQEUDQFKHG��DQG� OHDIOHVV�������KLJK��)ORZHULQJ�KHDGV
XVXDOO\� DERXW� DQ� LQFK� LQ� GLDPHWHU�� \HOORZ� WKURXJKRXW�� WKH� �SHWDOV�
RIWHQ�VOLJKWO\�PRUH�JROGHQ�\HOORZ�DQG�ZLWK�WZR�QRWFKHV�
([SRVHG��KLJKHU�DUHDV�RI�WKH�FRXOHHV�
)ORZHULQJ�WLPH��0LG�0D\�WR�HDUO\�-XQH��6RPHWLPHV�D�IHZ�IORZHU�

KHDGV� GHYHORS� DJDLQ� LQ� ODWH�$XJXVW� RU� HDUO\� 6HSWHPEHU�� EXW� WKHVH
SHUKDSV�VHW�QR�VHHG�

��



��� �+\PHQR[\V�ULFKDUGVRQLL��+RRN���&RFNHUHOO��5LFKDUGVRQ¶V
ELWWHUZHHG��&RORUDGR�UXEEHUZHHG�

�

$� VOHQGHU�� WXIWHG� SODQW� XVXDOO\� OHVV� WKDQ� D� IRRW� KLJK� ZLWK� ORQJ�
SHWLROHG� OHDYHV� WKDW�DUH�GLYLGHG� LQWR� WKUHH�RU� ILYH�QDUURZ�ZRUP�OLNH
GLYLVLRQV��)ORZHULQJ� VWDONV� VSDUVHO\�EUDQFKHG�� WKH� IORZHU�KHDGV�RQ
ORQJ� VHSDUDWH� VWDONV�� \HOORZ� WKURXJKRXW�� WKH� �SHWDOV�� XS� WR� D� GR]HQ
DQG�WKUHH�OREHG�DW�WKH�WLS�
([SRVHG�VORSHV�DQG�ULGJHV��RIWHQ�JURZLQJ�ZLWK�WKH�EXWWH�PDULJROG�

7KH�URRWV�FRQWDLQ�D�UXEEHU\��PLON\�IOXLG�ZKLFK�GXULQJ�:RUOG�:DU�,,
EHJDQ�WR�LQWHUHVW�FRPPHUFH�
)ORZHULQJ�WLPH��/DWH�0D\�DQG�-XQH��RYHUODSSLQJ��EXW�VOLJKWO\�ODWHU

WKDQ�WKH�EXWWH�PDULJROG

��



��� �/HVTXHUHOOD�OXGRYLFLDQD��1XWW���:DWV���VLOYHU�EODGGHUSRG�
&XUUHQW� QDPH����3K\VDULD� OXGRYLFLDQD� �1XWWDOO�� $O�6KHKED]� 	

2¶.DQH

�

$� VPDOO�� JUH\LVK�JUHHQ�� SHUHQQLDO� SODQW� ZLWK� D� ZKRUO� RI� LQFK�ORQJ
OHDYHV� LQ� WKH� VKDSH�RI� D�QDUURZ�VSRRQ��)URP� WKH� FHQWUH�� VHYHUDO� WR
PDQ\� ORGJHG� IORZHULQJ� VWDONV� JURZ� RXW�� XSWXUQHG� DW� WKH� HQG��ZLWK
VHYHUDO� VPDOO�� QDUURZ� OHDYHV� HDFK�� )ORZHUV� KDOI� D� GR]HQ� RU� VR� RQ
HDFK�VWDON��RQ�VOHQGHU�VHSDUDWH�VWDONV��ZLWK�IRXU�EULJKW�\HOORZ�SHWDOV
DQG� IRXU� ORQJ� DQG� WZR� VKRUW� VWDPHQV��)UXLW� D� VPDOO�� VSKHULFDO� SRG�
WKH�ORQJ��VSLQH�OLNH�VW\OH�VWLOO�DWWDFKHG�DW�WKH�HQG�
6RXWK�IDFLQJ� VORSHV�� DQG� RQ� ULGJHV�� LQ� :ULWLQJ�RQ�6WRQH

3URYLQFLDO� 3DUN� VHHQ� RQ� URFN\� OHGJHV�� $QRWKHU� VLPLODU� VSHFLHV�
/HVTXHUHOOD�DOSLQD��1XWW���:DWVRQ��LV�VRPHWLPHV�IRXQG��HVSHFLDOO\�LQ
:ULWLQJ�RQ�6WRQH� 3URYLQFLDO� 3DUN�� ,W� FDQ� EH� GLVWLQJXLVKHG� E\� LWV
SRLQWHG��QRW�VSKHULFDO��SRGV�DQG�PRUH�QDUURZ�ORZHU�OHDYHV�
$� UXVW� IXQJXV� LQIHFWV� VRPH� SODQWV� RI� WKLV� VSHFLHV�� FDXVLQJ� LW� WR

H[SDQG� SUHPDWXUHO\� �$SULO� DQG� HDUO\� 0D\�� LQWR� EULJKWO\� JROGHQ�
\HOORZ�� OHDI\�� XSULJKW� VKRRWV�� ODWHU� EURZQ�GRWWHG��7KHVH� VKRRWV� DUH
HDVLO\�PLVWDNHQ�IRU�IORZHUV��EXW�QHYHU�SURGXFH�DQ\�UHDO�IORZHUV�
)ORZHULQJ�WLPH��0LG�0D\�WR�HDUO\�-XQH

��



��� �/LQXP�ULJLGXP�3XUVK��ODUJH�IORZHUHG�\HOORZ�IOD[�

�

$Q� ROLYH�JUHHQ�� VWLII�� KDLUOHVV�� PXFK�EUDQFKHG� DQQXDO� JURZLQJ� WR
DERXW�D�IRRW� LQ�KHLJKW��/HDYHV�IHZ�� OLQHDU�DQG�SRLQWHG��DERXW�ò´�RU
VOLJKWO\�ORQJHU��)ORZHUV�VHSDUDWHG�RYHU�WKH�UDWKHU�IODW�WRS�RI�WKH�SODQW�
IODW�� \HOORZ�� VRPHWLPHV� ZLWK� DQ� RUDQJH�EURZQ� KHDUW�� DERXW� ò´� LQ
GLDPHWHU��ZLWK�ILYH�URXQGHG��VPRRWK�PDUJLQHG�SHWDOV�WKDW�IDOO�RII�DV�D
XQLW��)UXLW�GU\�DQG�JOREXODU��VSOLWWLQJ�RSHQ�DERYH�LQWR�WHQ�SDUWV�
7KH�ODUJH�IORZHUHG�\HOORZ�IOD[�PD\�EH�IRXQG�DOO�WKURXJK�WKH�GULHU

DQG�PRUH� H[SRVHG� SDUWV� RI� WKH� FRXOHHV�� ,W� VKRZV� VRPH� VXSHUILFLDO
VLPLODULWLHV� WR� WKH�QDUURZ�OHDYHG� SXFFRRQ�� ZKLFK� KDV� URXJK�KDLU\�
EURDGHU�OHDYHV��WXEXODU�IORZHUV�ZLWK�ZDY\�PDUJLQHG�SHWDOV�
)ORZHULQJ�WLPH�� /DWH� -XQH� WR�$XJXVW�� VRPH� SODQWV� IORZHULQJ� DV

ODWH�DV�6HSWHPEHU

��



��� �/LWKRVSHUPXP�LQFLVXP�/HKP���QDUURZ�OHDYHG�SXFFRRQ�
QDUUURZ�OHDYHG�VWRQHVHHG�

�

6HYHUDO�VWHPPHG� SHUHQQLDO� ZLWK� UDWKHU� QXPHURXV� ORQJ� �XS� WR� ���
QDUURZ�DQG�SRLQWHG�OHDYHV�ZLWK�D�VRPHZKDW�URXJK�WH[WXUH��WKH�SODQWV
FRPPRQO\�DERXW�D�IRRW�KLJK�LQ�RXU�DUHD��6WHPV�QRW�EUDQFKHG�DW�ILUVW�
EHDULQJ�DOO�IORZHUV�QHDU�WKH�WRS��)ORZHUV�JROGHQ�\HOORZ��ZLWK�D�ORQJ
WXEH� DQG� ILYH� ZDY\�PDUJLQHG� SHWDOV�� WKH� ZKROH� IORZHU� QHDUO\� ò�
DFURVV��/DWHU�LQ�WKH�VHDVRQ�WKH�SODQWV�EHJLQ�WR�EUDQFK�DQG�DSSDUHQWO\
SURGXFH� GLIIHUHQW�� YHU\� LQFRQVSLFXRXV� IORZHUV� WKDW� DOVR� SURGXFH
IUXLW��)UXLW�����SHU�IORZHU��VKLQ\�DQG�H[WUHPHO\�KDUG��6HH�FRPPHQWV
XQGHU�ODUJH�IORZHUHG�\HOORZ�IOD[�/LQXP�ULJLGXP��1R������
'U\��H[SRVHG�VLWHV��EXW�DOVR�RQ�JUDVV\�IODWV�
)ORZHULQJ�WLPH���0LG�0D\�WR�PLG�-XQH

��



��� �/RPDWLXP�IRHQLFXODFHXP��1XWW���&RXOW��	�5RVH��IHQQHO�
OHDYHG�GHVHUW�SDUVOH\�

�

$� ORZ�� VWHPOHVV� SODQW�� RIWHQ� DSSUHVVHG� WR� WKH�JURXQG��/HDYHV�ZLWK
ORQJ� SHWLROHV�� EXW� WKH� EODGH� H[WUHPHO\� GLYLGHG�� FRYHUHG�ZLWK� VKRUW�
VRIW� KDLUV�� )ORZHULQJ� VWHPV� XS� WR� ����� ORQJ�� ORGJHG� DW� WKH� EDVH�
WRSSHG� ZLWK� D� URXQGHG� DUUDQJHPHQW� RI� VPDOO� \HOORZ�� KHDG�OLNH
JURXSV�RI�IORZHUV��)UXLWV�GRXEOH��HDFK�XQLW�ZLWK�WZR�SURPLQHQW��IODW
ZLQJ�OLNH�PDUJLQV�
7KLV�VSHFLHV�PD\�HDVLO\�EH�FRQIXVHG�ZLWK�0XVLQHRQ�GLYDULFDWXP�

7KH� ODWWHU� KDV� PRUH� GDUN� JUHHQ�� VKLQ\� OHDYHV� WKDW� DUH� QRW� TXLWH� DV
ILQHO\� GLYLGHG�� DQG� KDV� D� WHQGHQF\� WR� EUDQFK� VRPHZKDW�� HVSHFLDOO\
ODWHU�LQ�WKH�IORZHULQJ�VHDVRQ��7KH�IUXLW�RI�0XVLQHRQ�ODFNV�D�WKLQ��IODW
PDUJLQ�
'U\� FRXOHH� ERWWRPV�� &RPPRQ� ORFDOO\� �IRU� H[DPSOH�� 6L[�0LOH

&RXOHH��/HWKEULGJH��EXW�LQIUHTXHQW�LQ�JHQHUDO�
)ORZHULQJ�WLPH��0D\

��



��� �0XVLQHRQ�GLYDULFDWXP��3XUVK��1XWW����OHDI\�ZLOG�SDUVOH\�

�

$�VPDOO��RIWHQ�DSSUHVVHG�SODQW�ZLWK�GDUN�JUHHQ�DQG�VRPHZKDW�VKLQ\
OHDYHV�� WKHVH� GLYLGHG� DV� WKRVH� RI� SDUVOH\�� EXW� UDWKHU� IODW�� )URP� WKH
URRW��RQH�FHQWUDO� IORZHU�VWDON�JURZV�RXW��XVXDOO\� IROORZHG�E\�PRUH
�DV�PDQ\�DV� WZHOYH�� ODWHU� LQ�D�FLUFOH�DURXQG� WKH� ILUVW��)ORZHU� VWDONV
RQH� RU� VHYHUDO� LQFKHV� ORQJ�� VRPHWLPHV� EUDQFKLQJ� EHORZ� DQG� WKHQ
ZLWK� RQH� RU� WZR� VPDOO� VWHP�OHDYHV�� 7KH� JROGHQ�\HOORZ�� XPEUHOOD�
VKDSHG�IORZHU�JURXSV�FRQVLVW�RI�VHSDUDWH�EXW�FURZGHG�VPDOOHU�XQLWV�
)UXLW�GRXEOH��ZLWKRXW�IODW��WKLQ�PDUJLQ��ULGJHG�
0D\�EH�FRQIXVHG�/RPDWLXP�IRHQLFXODFHXP��VHH�FRPPHQWV�XQGHU

1R������
'U\�DQG�H[SRVHG�YDOOH\V��VORSHV�DQG�ULGJHV�
)ORZHULQJ�WLPH��0D\�WR�HDUO\�-XQH

��



��� �2HQRWKHUD�VHUUXODWD�1XWW���VHUUDWH�OHDYHG�HYHQLQJ
SULPURVH��VKUXEE\�HYHQLQJ�SULPURVH�

�

3HUHQQLDO� ZLWK� ZRRG\� VWHPV� QHDU� WKH� JURXQG�� IURP�ZKLFK� VHYHUDO
VOHQGHU� KHUEDFHRXV� EUDQFKLQJ� VWHPV� JURZ� XS� WR� DERXW� D� IRRW� LQ
KHLJKW�� /HDYHV� QDUURZO\� HOOLSWLF� EXW� SRLQWHG� DW� ERWK� HQGV�� ZLWK
VOLJKWO\� WRRWKHG�PDUJLQ��DOO�DORQJ�WKH�VWHPV��)ORZHUV�EULJKW�\HOORZ�
QHDUO\�DQ�LQFK�DFURVV��LQGLYLGXDOO\�LQ�WKH�D[LOV�RI�XSSHU�OHDYHV��ZLWK
IRXU� URXQGHG� SHWDOV� DQG� HLJKW� VWDPHQV�� 7KH� IORZHUV� VHHP� WR� EH
VWDONHG�EXW�WKLV�VWDON�LV�UHDOO\�WKH�\RXQJ�SRG�WKDW�EHFRPHV�DERXW�DQ
LQFK�ORQJ�DQG�VSOLWV�LQWR�IRXU�SDUWV�ZKHQ�ULSH�
/RFDOO\� FRPPRQ� LQ� /HWKEULGJH� FRXOHHV�� DOWKRXJK� LQFRQVSLFXRXV

ZKHQ�QRW�LQ�IORZHU��SHUKDSV�PRUH�UDUH�LQ�'LQRVDXU�DQG�:ULWLQJ�RQ�
6WRQH� 3URYLQFLDO� 3DUNV�� $QRWKHU� \HOORZ� HYHQLQJ� SULPURVH�
2HQRWKHUD� ELHQQLV� /�� LV� FRPPRQ� LQ� VRXWKHUQ�$OEHUWD�� EXW� VHHPV
OLPLWHG� WR�GLVWXUEHG�DUHDV�� ,W� LV� D�ELHQQLDO��PXFK� ODUJHU� LQ� DOO�ZD\V�
DQG�ODFNV�D�ZRRG\�EDVH�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

��



��� �2SXQWLD�SRO\DFDQWKD�+DZ���SODLQV�SULFNO\�SHDU�FDFWXV�

�

7KH�VWHPV�RI�WKLV�FDFWXV�DUH�ODUJH��SHDU�VKDSHG�RU�URXQG�EXW�IODWWHQHG
XQLWV�JURZLQJ�RXW�RI�RQH�DQRWKHU��2Q�WKHVH�VWHPV�WKHUH�DUH�FOXVWHUV
RI� VSLQHV� VRPH� UHDFKLQJ� DQ� LQFK� LQ� OHQJWK�� 7KH� IORZHUV� DUH� ODUJH�
DERXW����DFURVV�ZKHQ�RSHQ��ZLWK�D�JUHHQ�� VSLQ\�EDVH� WKDW�EHFRPHV
WKH� IUXLW�� SHWDOV� EURDG�� DERXW� D� GR]HQ� RU� PRUH� DQG� EULJKW� \HOORZ�
VRPHWLPHV�ZLWK�D�EURQ]H�RU�UHGGLVK�EDVH��VWDPHQV�QXPHURXV��RIWHQ
RUDQJH�UHG�
7KH�SODLQV�SULFNO\�SHDU�SUHIHUV�GU\�ULGJHV�DQG�H[SRVHG�VORSHV��,Q

RYHU�JUD]HG�UDQJHODQG�LW�PD\�IRUP�ODUJH�PDVVHV��'XULQJ�WKH�ZLQWHU
WKH�VWHPV�EHFRPH�VRPHZKDW�ZULQNOHG�DQG�UHG��WR�EHFRPH�JUHHQ�DQG
IXOO� DJDLQ� GXULQJ� WKH� HDUO\� VXPPHU�� 2Q� EULJKW�� VXQQ\� GD\V� WKH
VWDPHQV�ZLOO�PRYH�VOXJJLVKO\�ZKHQ�WRXFKHG��SHUKDSV�WR�DLG�LQ�SROOHQ
WUDQVIHU�WR�YLVLWLQJ�EHHWOHV�DQG�RWKHU�LQVHFWV�
7KLV� LV� WKH� RQO\� SULFNO\� SHDU� LQ� RXU� FRXOHH� DUHD�� H[FHSW� WKDW

2SXQWLD� IUDJLOLV� �1XWW��� +DZ�� KDV� EHHQ� UHSRUWHG� DV� IDU� VRXWK� DV
'LQRVDXU�3URYLQFLDO�3DUN��6LQFH� WKH� VWHPV�RI�2��SRO\DFDQWKD� RIWHQ
UHPDLQ� VPDOO� DQG� F\OLQGULFDO� XQGHU� SRRU� JURZLQJ�� FRQGLWLRQV�� WKH
UHSRUW� QHHGV� WR� EH� FRQILUPHG��2��IUDJLOLV�KDV�VPDOOHU�� URXQGHU�VWHP
VHJPHQWV�WKDW�UHDGLO\�IDOO�WR�WKH�JURXQG��IRUPLQJ�XQUXO\�PDVVHV�
)ORZHULQJ�WLPH��-XQH

��



��� �2UWKRFDUSXV�OXWHXV�1XWW���\HOORZ�RZO¶V�FORYHU�

�

6PDOO��ULJLGO\�XSULJKW�OHDI\�DQQXDO��RQO\�WKH�ODUJHVW�SODQWV�EUDQFKHG�
LQ�WKH�FRXOHHV�UDUHO\�PRUH�WKDQ����WDOO��EULJKW�JUHHQ�WR�UHGGLVK�JUHHQ�
/HDYHV� OLQHDU�� WKH� ORZHVW� RQHV� VRRQ�ZLWKHULQJ�� DERXW� DQ� LQFK� ORQJ�
VKDUSO\�SRLQWHG��WKRVH�LQ�WKH�IORZHULQJ�SDUW�RI�WKH�VWHP�GHHSO\�FOHIW�
)ORZHUV�EULJKW�\HOORZ��ò��ORQJ��FOXE�VKDSHG�DQG�DSSDUHQWO\�FORVHG�
*UDVV\��PRUH�RU�OHVV�OHYHO�DUHDV��1HYHU�LQ�JUHDW�PDVVHV��EXW�KHUH

DQG� WKHUH� IDLUO\� DEXQGDQW�� 7KLV� SODQW� LV� RQH� RI� WKH� WKUHH� QDWLYH�
FRPPRQ� SDUDVLWHV� RI� WKH� FRXOHHV�� WKH� RWKHUV� EHLQJ�2UREDQFKH
IDVFLFXODWD� DQG� WKH�&RPDQGUD�XPEHOODWD��,W�KDV�YHU\�VPDOO��VXFNHU�
OLNH�DWWDFKPHQWV�WR�WKH�URRWV�RI�RWKHU�SODQWV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW

��



��� �3RWHQWLOOD�FRQFLQQD�5LFKDUGVRQ��HDUO\�FLQTXHIRLO�

�

/RZ�JURZLQJ� SODQW�� RIWHQ� IURP� D� VRPHZKDW� EUDQFKHG� URRW�VWRFN�
/HDYHV� VHYHUDO�� ORQJ�SHWLROHG�� WKH� EODGH� GLYLGHG� LQWR� ILYH� VHSDUDWH
OHDIOHWV�� HDFK� ZLWK� D� WRRWKHG� PDUJLQ�� WKH� OHDIOHWV� ����� ORQJ�� PRUH
ZKLWH�KDLU\� EHORZ� WKDQ� RQ� WRS�� )ORZHULQJ� VWDONV� RQH� WR� VHYHUDO�
ORGJHG�� ZLWK� IHZ� YHU\� VPDOO� OHDI�OLNH� RUJDQV� DQG� VHYHUDO� IORZHUV�
7KH�IORZHUV�RQ�LQGLYLGXDO�VWDONV��ZLWK�ILYH�VHSDUDWH��VKDOORZO\�OREHG
EURDG�SHWDOV�WKDW�DUH�JROGHQ�\HOORZ�
+HUH�DQG�WKHUH�LQ�JUDVV\��SURWHFWHG�SODFHV��,Q�JUDVV\�SUDLULH�ODQGV

DQRWKHU� VSHFLHV��3RWHQWLOOD� SHQV\OYDQLFD� /��� PD\� VRPHWLPHV� EH
IRXQG�� ,W� LV� WDOOHU�� DQG�KDV�D� UDWKHU� WKLFN�KDLU\�FRYHULQJ�DQG� OHDYHV�
WKDW�LQVWHDG�RI�WKH�IDQ�OLNH�DUUDQJHPHQW�RI�3��FRQFLQQD��KDYH�D�PRUH
IHDWKHU�OLNH� DUUDQJHPHQW� RI� OHDIOHWV�� WKHVH� OHDIOHWV� WKHPVHOYHV� EHLQJ
GHHSO\�OREHG�RU�WRRWKHG�
)ORZHULQJ�WLPH��0D\�WR�HDUO\�-XQH

��



��� �5DWLELGD�FROXPQLIHUD��1XWW���:RRWHQ�	�6WDQGO���XSULJKW
SUDLULH�FRQHIORZHU�

�

$�WDOO��VHYHUDO�VWHPPHG�SHUHQQLDO�UHDFKLQJ�WZR�IHHW�LQ�KHLJKW��6WHPV
YHU\� VWUDLJKW�� EUDQFKLQJ� VSDUVHO\��/HDYHV� WZR�RU� WKUHH� LQFKHV� ORQJ�
GHHSO\�GLYLGHG� LQWR�QDUURZ�DQG�SRLQWHG�VHJPHQWV�� VSUHDG�DORQJ� WKH
ORZHU�SDUW�RI�WKH�VWHP��)ORZHU�KHDGV�YHU\�ORQJ�VWDONHG��ZLWK�ILYH�RU
VL[�YHU\�EURDG�DQG�VOLJKWO\�QRWFKHG��EULJKW�\HOORZ��SHWDOV��WKDW�WHQG
WR�KDQJ�GRZQ��7KH�KHDUW� RI� WKH� IORZHU�KHDG� LV� D�EURZQ�F\OLQGULFDO
VWUXFWXUH�
3URWHFWHG�VLWHV��EXW�HVSHFLDOO\�LQ�FRXOHH�ERWWRPV�RU�GLVWXUEHG�DUHDV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW

��



��� �5LEHV�DXUHXP�3XUVK��JROGHQ�FXUUDQW�

�

6KUXEV� UHDFKLQJ� ���� IHHW� LQ� KHLJKW�� SURIXVHO\� EUDQFKHG�� ZLWKRXW
VSLQHV�RU� WKRUQV��/HDYHV�VPRRWK�DQG�UDWKHU�VKLQ\�� WKH�SHWLROH�DERXW
DV� ORQJ� DV� WKH� EODGH�� WKH� ODWWHU� GHHSO\� FOHIW� DQG� WKH�PDUJLQV� OREHG�
)ORZHUV� LQ� JURXSV� RI� KDOI� D� GR]HQ� RU� VR�� VWDONHG�� RIWHQ� VRPHZKDW
KDQJLQJ�� JROGHQ� \HOORZ�� VRPHWLPHV� WLQJHG� ZLWK� EULJKW� RUDQJH�UHG�
7KH�EDVH�RI�WKH�IORZHU�LV�WXEXODU��IURP�ZKLFK�ILYH�SHWDO�OLNH�RUJDQV
H[WHQG�VLGHZD\V�� WKH� ILYH� WUXH�SHWDOV�EHLQJ�YHU\�VPDOO�DQG�SRLQWLQJ
IRUZDUG�� )UXLW� D� UDWKHU� VWURQJO\� EXW� QRW� XQSOHDVDQWO\� IODYRXUHG
EODFNLVK�SXUSOH�EHUU\�
/RZ�DQG�PRLVW�SODFHV�DQG�FUHHN�HPEDQNPHQWV��XVXDOO\�ZLWK�RWKHU

VKUXEV�� ,Q� WKH� FRXOHHV�� KXPPLQJELUGV� PD\� EH� VHHQ� WR� YLVLW� WKH
IORZHUV�� 7KH� RQO\� RWKHU� VSHFLHV� RI� WKLV� JHQXV� LQ� RXU� DUHD� LV�5LEHV
R[\DFDQWKRLGHV� /��� WKH� ZLOG� JRRVHEHUU\�� ,W� LV� XVXDOO\� TXLWH� VSLQ\
DORQJ� WKH� VWHP�� HVSHFLDOO\� QHDU� WKH� OHDI�EDVHV�� DQG� KDV� JUHHQLVK�
\HOORZ� IORZHUV�� %HLQJ� D� PRLVWXUH�ORYLQJ� VKUXE�� LW� LV� UDUH� LQ� WKH
FRXOHHV�ZKHUH� LW� LV� FRQILQHG� WR�PRLVW�� VKDGHG� SODFHV�� RIWHQ� DPRQJ
RWKHU�VKUXEV�
)ORZHULQJ�WLPH��0D\�DQG�HDUO\�-XQH

��



��� �6HQHFLR�FDQXV�+RRN���ZRROO\�JURXQGVHO��SUDLULH
JURXQGVHO�

&XUUHQW�QDPH����3DFNHUD�FDQD��+RRN���:�$��:HEHU�	�È��/|YH

�

$�ZKLWH�KDLU\�SODQW�ZLWK�RQH�WR�VHYHUDO�IORZHULQJ�VWDONV�UHDFKLQJ�XS
WR�D�IRRW�LQ�KHLJKW��/DUJHVW�OHDYHV�ORQJ�SHWLROHG�WKH�EODGH�HOOLSWLF�EXW
SRLQWHG�� VWHP� OHDYHV� XVXDOO\� GHHSO\� OREHG� RU� WRRWKHG�� WKH� SHWLROH
GLVDSSHDULQJ� XSZDUGO\�� )ORZHU�KHDGV� VHYHUDO�� RQ� ORQJ� VHSDUDWH
VWDONV��ZHOO�DERYH�WKH�OHDYHV��WKH�KHDGV�JROGHQ�\HOORZ�LQFOXGLQJ�WKH
KHDUW�
$�FRPPRQ�SODQW�RQ�PDQ\�GU\� DQG� H[SRVHG� VLWHV��$�PXFK� WDOOHU

DQG� JUHHQHU� JURXQGVHO��6HQHFLR� LQWHJHUULPXV� 1XWW��� LV� RFFDVLRQDOO\
HQFRXQWHUHG�LQ�PRLVW�DQG�SURWHFWHG�SODFHV�LQ�WKH�/HWKEULGJH�FRXOHHV�
)ORZHULQJ�WLPH��0D\�DQG�HDUO\�-XQH

��



���6KHSKHUGLD�DUJHQWHD��3XUVK��1XWW���VLOYHU�EXIIDOREHUU\�
WKRUQ\�EXIIDOREHUU\�

�

$� VWURQJ� DQG� WKRUQ\� VKUXE� WKDW� LQ� SURWHFWHG� DQG� PRLVW� VLWHV� PD\
HDVLO\� UHDFK� ������ IHHW� LQ� KHLJKW�� 7KH� VKRUWHU� VLGH�EUDQFKHV� DUH
XVXDOO\� WKRUQ�WLSSHG�� /HDYHV� LQ� SDLUV�� VLOYHU\� JUHHQ�� DERXW� DQ� LQFK
ORQJ�� )ORZHUV�ZLWK� IRXU� \HOORZ� SHWDOV� DQG� HLJKW� VWDPHQV�� LQ� VPDOO
FOXVWHUV�WKDW�IRUP�VKRUW�VLGH�EUDQFKHV�RQ�WKH�ORZHU��WKRUQ\�EUDQFKHV�
7KH� EXGV� DUH� IRUPHG� LQ� WKH� SUHYLRXV� IDOO� DQG� PD\� EH� UHFRJQL]HG
GXULQJ� WKH� ZLQWHU� DV� VPDOO� EURZQ� JOREXOHV�� )UXLW� D� VPRRWK�� MXLF\�
RUDQJH�UHG�EHUU\��VRPHZKDW�VWURQJ�WR�WKH�WDVWH�EXW�QRW�XQSOHDVDQW�
7KLV� VKUXE�PD\� IRUP� LPSHQHWUDEOH� WKLFNHWV� LQ� ORZHU�FRXOHHV�DQG

QHDU� ZDWHU�FRXUVHV�� EXW� LV� DOVR� VFDWWHUHG� DORQJ� PDQ\� QRUWK�IDFLQJ
VORSHV��7KH�RQO\�RWKHU�VLOYHU�OHDYHG�FRXOHH�QDWLYH�LV�WKH�ZROI�ZLOORZ�
GLVWLQJXLVKHG� E\� LWV� VLQJOH� �QRW� SDLUHG�� OHDYHV�� IOH[LEOH� EUDQFKHV�
DEVHQFH� RI� WKRUQV�� VLOYHU�JUHHQ� DQG�PHDO\� IUXLW� DQG� ODWHU� IORZHULQJ
WLPH�� $QRWKHU� WKRUQ\� FRXOHH� VKUXE� LV� WKH� KDZWKRUQ� �&UDWDHJXV
FROXPELDQD�+RZHOO��DOVR�FDOOHG�&��FKU\VRFDUSD�$VKH��WKH�EUDQFKHV
DQG� WKRUQV� RI�ZKLFK� DUH� VLQJOH�� QRW� SDLUHG�� ,WV� WKRUQV� DUH� RIWHQ� ��
ORQJ��GDUN�EURZQ�DQG�VRPHZKDW�FXUYHG�EDFN�
)ORZHULQJ�WLPH���/DWH�$SULO�WR�PLG�0D\

��



��� �6ROLGDJR�PLVVRXULHQVLV�1XWW���0LVVRXUL�JROGHQURG�

�

$�JROGHQURG�UHDFKLQJ�DERXW�D�IRRW�LQ�KHLJKW�LQ�WKH�FRXOHHV��JURZLQJ
IURP� D� FUHHSLQJ� URRW�VWRFN� EXW� QRW� XVXDOO\� LQ� ODUJH� FRORQLHV�� 7KH
OHDYHV�DUH�VPRRWK��QDUURZ�DQG�SRLQWHG��WKH�ODUJHU�ORZHU�RQHV�ZLWK�D
UDWKHU�EURDG�SHWLROH��)ORZHU�KHDGV�QXPHURXV��VPDOO��ZLWKRXW��SHWDOV�
LQ�D�EUDQFKHG�RU�HORQJDWHG�JURXS�DERYH�WKH�OHDYHV��8VXDOO\�RQ�GULHU�
KLJKHU� VLWHV� WKDQ�6ROLGDJR� PROOLV�� 2QH� RU� WZR� RWKHU�� ODUJHU
JROGHQURGV� DUH� FRPPRQO\� IRXQG� DORQJ� ULYHUV� DQG� LQ� RWKHU� ORZ
SODFHV�� DQG� WKHVH� PD\� EH� GLIILFXOW� WR� WHOO� DSDUW� IURP�6ROLGDJR
PLVVRXULHQVLV�� 5HDGHUV� QRW� FRQWHQW� ZLWK� ZKDW� LV� SURYLGHG� KHUH
VKRXOG� SXUVXH� WKH� JROGHQURGV� LQ�0RVV� ������� RU� +LWFKFRFN� HW� DO�
�������DV�OLVWHG�LQ�WKH�%LEOLRJUDSK\�
)ORZHULQJ�WLPH��/DWH�VXPPHU

��



��� �6ROLGDJR�PROOLV�%DUWO���YHOYHW\�JROGHQURG�

�

$� UDWKHU� VPDOO� JROGHQURG� D� IRRW� LQ� KHLJKW� RU� VOLJKWO\�PRUH�� VLQJOH�
VWHPPHG�DQG�ULJLGO\�XSULJKW��EXW�RIWHQ�LQ�H[WHQVLYH�FRORQLHV��/HDYHV
RI� D� URXJK�KDLU\� WH[WXUH�� UDUHO\� PRUH� WKDQ� WZLFH� DV� ORQJ� DV� ZLGH�
PDUJLQV� VPRRWK� RU� ZLWK� YHU\� IHZ� VPDOO� WHHWK�� WKH� OHDI�WLS� UDWKHU
EOXQW�� 7KH� OHDYHV� GHFUHDVH� LQ� VL]H� LQ� WKH� GLUHFWLRQ� RI� WKH� IORZHUV�
)ORZHU�KHDGV� EULJKW� \HOORZ�� QXPHURXV� DQG� VPDOO�� ODFNLQJ� �SHWDOV��
RQ� VKRUW� VLGH� EUDQFKHV� DERYH� WKH� OHDYHV�� WRJHWKHU� IRUPLQJ� D
VRPHZKDW�HORQJDWHG��URXQGHG�PDVV�
*UDVV\�FRXOHH�ERWWRPV��7KLV�JROGHQURG� LV� UDWKHU�HDVLO\�VHSDUDWHG

IURP� RWKHUV� EHFDXVH� RI� WKH� FRPELQDWLRQ� RI� LWV� EURDG�� VKRUW�KDLU\
OHDYHV�DQG�JHQHUDO�VPDOO�VWDWXUH�
)ORZHULQJ�WLPH��/DWH�VXPPHU

��



��� �7KHUPRSVLV�UKRPELIROLD��1XWW��H[�3XUVK��5LFKDUGV�
�SUDLULH�JROGHQ�EHDQ�

�

5DWKHU�VWRFN\��HUHFW��QHDUO\�XQEUDQFKHG��VPRRWK�SODQWV�XS�WR�DERXW�D
IRRW� LQ� KHLJKW�� /HDYHV� ZLWK� WKUHH� HOOLSWLFDO�� SRLQWHG� OHDIOHWV� ZLWK
VPRRWK� PDUJLQV�� LQ� DGGLWLRQ� WKHUH� DUH� WZR� JUHHQ� OHDI\� RUJDQV
�VWLSXOHV�� DW� WKH� EDVH� RI� WKH� OHDI�� 7KH� IORZHUV� DUH� WKRVH� RI� D� SHD�
QHDUO\�ô��ORQJ��JROGHQ�\HOORZ��JURXSHG�DERYH�WKH�OHDYHV��)UXLW�D�IODW�
FXUYHG��SRLQWHG�EHDQ��VRPHZKDW�FRQVWULFWHG�EHWZHHQ�WKH�VHHGV�
&RPPRQ� LQ� FHUWDLQ� H[SRVHG� SODFHV�� RIWHQ� ZKHUH� WKH� VRLO� LV

XQVWDEOH�� DOVR� D� FRPPRQ� ZHHG� DORQJ� HPEDQNPHQWV� �� $� YHU\
DWWUDFWLYH�VSULQJ�IORZHU�
)ORZHULQJ�WLPH��0D\

��



��� �9LROD�QXWWDOOLL�3XUVK��1XWWDOO¶V�YLROHW��\HOORZ�SUDLULH�YLROHW�

�

$� ORZ� SODQW�� ZLWKRXW� REYLRXV� VWHPV�� ZLWK� D� WXIW� RI� ORQJ�SHWLROHG
OHDYHV�RI�EURDGO\� HOOLSWLFDO� VKDSH��7KH� IORZHUV� DULVH� DOPRVW�GLUHFWO\
IURP� WKH� URRW�VWRFN� RQ� ORQJ�� VOHQGHU�� OHDIOHVV� VWDONV�� )ORZHUV� RI
W\SLFDO�YLROHW���SDQV\���VKDSH��ZLWK�ILYH�SHWDOV��WKH�ORZHVW��EURDGHVW
RQH�ZLWK�ILQH�SXUSOH�YHLQV�DQG�H[WHQGLQJ�LQWR�D�EXOERXV�VSXU�EHKLQG
WKH�IORZHU��WKH�XSSHU�WZR�ZLWK�D�EURZQLVK�SXUSOH�EDFN�VXUIDFH��)UXLW
D�VPDOO��WKLFN�SRG�WKDW�VSOLWV�LQWR�WKUHH�SDUWV�ZKHQ�ULSH�
)ORZHULQJ�WLPH��0D\

��



3ODQWV�ZLWK�SLQN��RUDQJH��UHG�RU�EOXH�IORZHUV

��



��� �$OOLXP�FHUQXXP�5RWK���QRGGLQJ�RQLRQ�

�

$�EXOE�SURGXFLQJ�SODQW�ZLWK�VHYHUDO�VRIW��JUDVV�VKDSHG�OHDYHV�DQG�D
VLQJOH� IORZHULQJ� VWDON�QHDUO\�D� IRRW� LQ�KHLJKW�� WKH�SODQWV� VRPHWLPHV
JURXSHG�LQ�VPDOO�FOXVWHUV�EXW�PRUH�RIWHQ�VLQJOH��7KH�IORZHULQJ�VWDON
QRGV� REYLRXVO\� MXVW� EHORZ� WKH� GR]HQ� RU�PRUH� SLQN� IORZHUV�� DOO� RI
ZKLFK�KDYH� VOHQGHU� VWDONV� RI� DERXW� WKH� VDPH� OHQJWK� DWWDFKHG� WR� WKH
VDPH�SRLQW�RQ�WKH�HQG�RI�WKH�PDLQ�VWDON��7KH�SODQW�KDV�D�VWURQJ�RQLRQ
VPHOO��HVSHFLDOO\�ZKHQ�FUXVKHG�
/RZHU�FRXOHHV��HVSHFLDOO\�PRUH�SURWHFWHG��JUDVV\�DUHDV��7KH�RQO\

RWKHU� FRXOHH� RQLRQ�� WKH� SUDLULH� RQLRQ� �$OOLXP� WH[WLOH��� ODFNV� WKH
QRGGLQJ�VWHP��LV�VKRUWHU��DQG�IORZHUV�HDUOLHU��%RWK�FDQ�EH�HDWHQ�EXW
DUH�VRPHZKDW�VWURQJ�
)ORZHULQJ�WLPH��/DWH�-XO\�DQG�HDUO\�$XJXVW

��



��� �$QHPRQH�SDWHQV�/���SUDLULH�SDVTXHIORZHU��SUDLULH�FURFXV�

�

$�ZKLWH�KDLU\� SODQW� WKDW� IORZHUV� EHIRUH� WKH� UHJXODU� OHDYHV� GHYHORS�
7KH�IORZHULQJ�VWDON�PD\�RQO\�EH���RU����KLJK�DW�ILUVW�ZKHQ�LQ�IORZHU
EXW�FRQWLQXHV�WR�HORQJDWH��,W�EHDUV�D�ZKRUO�RI�GHHSO\�GLYLGHG��SHWLROH�
OHVV�OHDYHV�ZLWKLQ�ZKLFK�D�VLQJOH�IORZHU�QHVWOHV��WKLV�DQ�LQFK�RU�PRUH
LQ�GLDPHWHU��XVXDOO\�SXUSOH�EOXH�RQ� WKH�RXWVLGH�RI� LWV� VL[�SHWDOV�DQG
VRPHZKDW� FUHDP\�ZKLWH� LQVLGH�� ,Q� PDQ\� SODQWV� WKH� LQVLGH� RI� WKH
SHWDOV� LV� MXVW� DV� SXUSOH� DV� WKH� RXWVLGH�� /DWHU� RQ�� WKH� VWDON� GLUHFWO\
EHORZ� WKH� IORZHU� HORQJDWHV� JUHDWO\�ZKLOH� WKH� FOXVWHU� RI� VPDOO� IUXLWV
GHYHORSV��HDFK�RI�ZKLFK�KDV�D�ORQJ�IHDWKHU\�WDLO��7KH�OHDYHV�GHYHORS
ODWH��DUH�ORQJ�SHWLROHG�DQG�GLYLGHG�LQWR�QXPHURXV�OLQHDU�VHJPHQWV�
&RPPRQ�RQ�SURWHFWHG�XSSHU�FRXOHH�VORSHV��7KH�SUDLULH�FURFXV��QRW

D�WUXH�FURFXV�DW�DOO��EXW�UDWKHU�DQ�DQHPRQH��LV�VR�ZHOO�NQRZQ�WKDW�LW
VFDUFHO\� QHHGV� WR� EH� GHVFULEHG�� DQG� FDQQRW� EH� FRQIXVHG�ZLWK� RWKHU
ORFDO�SODQWV�� ,W� LV�RQH�RI� WKH� IRXU� HDUOLHVW� QDWLYH� VSULQJ� IORZHUV�� WKH
RWKHUV� EHLQJ� WKH�\HOORZ�EHOOV�� WKH�SUDLULH�WRZQVHQGLD�� DQG� WKH�PRVV
SKOR[�
)ORZHULQJ�WLPH��0LG�$SULO�WR�HDUO\�0D\

��



��� �$SRF\QXP�DQGURVDHPLIROLXP�/���VSUHDGLQJ�GRJEDQH�

�

6LQJOH�EUDQFKHG�VWHPV�JURZLQJ�IURP�D�GHHS�URRW�VWRFN��$OO�EUDQFKHV
OHDI\��WKH�OHDYHV�VKRUW�SHWLROHG��LQ�SDLUV��KDLUOHVV��XS�WR����ORQJ��RYDO
ZLWK� VPRRWK� PDUJLQ�� RIWHQ� VRPHZKDW� QRGGLQJ��$W� WKH� WLSV� RI� WKH
EUDQFKHV��RQ�VPDOO�VLGH�EUDQFKHV��WKHUH�DUH�IHZ�IORZHUHG�FOXVWHUV�RI
SLQN� DQG�ZKLWH�� EHOO�VKDSHG� IORZHUV�� HDFK�ZLWK� ILYH� SRLQWHG� SHWDOV
WKDW�DUH�RIWHQ�FXUYHG�EDFN��)UXLW�WZR��ORQJ���������WKLQ��SRLQWHG�SRGV
ZLWK�QXPHURXV�ZKLWH�KDLU\�VHHGV�
7KH� GRJEDQH� LQ� RXU� DUHD�PD\� EH� IRXQG� LQ� H[SRVHG� ORZHU� DUHDV�

RIWHQ� ZKHUH� HURVLRQ� LV� WDNLQJ� SODFH�� ,W� LV� DEXQGDQW� RQO\� KHUH� DQG
WKHUH��EHLQJ�PRUH�FRPPRQ�LQ�ORZHU�PRXQWDLQ�YDOOH\V��:KHQ�EURNHQ
RU� FXW�� WKH� VWHPV�DQG� OHDYHV�SRXU� IRUWK� D�JUHDW� GHDO� RI�PLON\� IOXLG�
7KH� RQO\� RWKHU� QDWLYH�PLON\� FRXOHH� SODQW� ZLWK� SDLUHG� OHDYHV� LV� WKH
UHODWHG�PLONZHHG�WKDW�KDV�IDU�ODUJHU�OHDYHV��VSKHULFDO�IORZHU�FOXVWHUV�
EXW� ODFNV� OHDI\�VLGH�EUDQFKHV��7KH�GRJEDQH�PLJKW�DOVR�EH�PLVWDNHQ
IRU�WKH�VQRZEHUU\�ZKLFK�GLIIHUV�LQ�EHLQJ�ZRRG\��QRW�PLON\��DQG�ZLWK
D�ODUJH��ZKLWH�EHUU\�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



��� �$VFOHSLDV�VSHFLRVD�7RUU���VKRZ\�PLONZHHG�

�

$�YHU\� VWRXW�� XQEUDQFKHG�SODQW� JURZLQJ� IURP�D�GHHS� URRW�VWRFN� WR
UHDFK�XS�WR���RU���IHHW�LQ�KHLJKW��VRIW�KDLU\�WKURXJKRXW��/HDYHV�RIWHQ
��� ORQJ�� QDUURZO\� HJJ�VKDSHG� EXW� SRLQWHG�� SHWLROH� YHU\� VKRUW�� 7KH
WRS� RI� WKH� SODQW� KDV� WZR� WR� VHYHUDO� ODUJH�� VSKHULFDO� FOXVWHUV� RI
IORZHUV�� WKHVH� ZLWK� ILYH� SHWDO�OLNH� RUJDQV� VWLFNLQJ� GRZQ� DQG� ILYH
FXUYHG�� KRUQ�OLNH� RUJDQV� SRLQWLQJ� IRUZDUG�� 7KH� IORZHU� LV� D
FRPELQDWLRQ� RI� SLQN�� OLJKW� SXUSOH�� DQG� ZKLWH�� (DFK� SODQW� SURGXFHV
VHYHUDO�ODUJH�URXJK�VXUIDFHG�SRGV�ZLWK�PDQ\�VHHGV�
7KH� VKRZ\� PLONZHHG�� EHFDXVH� RI� LWV� FRSLRXV� ZKLWH� MXLFH� DQG

SDLUHG� OHDYHV�� FRXOG� SRVVLEO\� EH� FRQIXVHG� ZLWK�$SRF\QXP
DQGURVDHPLIROLXP��VHH�FRPPHQWV�XQGHU�1R������
)ORZHULQJ�WLPH��0LG�WR�ODWH�VXPPHU

��



��� �$VWHU�ODHYLV�/���*H\HU¶V�DVWHU��VPRRWK�EOXH�DVWHU�
&XUUHQW� QDPH���6\PSK\RWULFKXP�ODHYH� �/���È�� /|YH�	�'�� /|YH

YDU��JH\HUL��$��*UD\��*�/��1HVRP

�

$�UDWKHU�VWRXW�SODQW� UHDFKLQJ�RQH�RU� WZR�IHHW� LQ�KHLJKW��DQG�XVXDOO\
KDYLQJ� VHYHUDO� PRUH� RU� OHVV� HUHFW� IORZHULQJ� VWDONV�� 7KH� OHDYHV� DUH
VPRRWK�DQG�YHU\�GDUN�JUHHQ��RIWHQ�VOLJKWO\�EOXH�JUHHQ��7KHUH�LV�RIWHQ
D� FOXVWHU� RI� ODUJH� OHDYHV� IURP� WKH� URRW�VWRFN�� WKHVH� OHDYHV� KDYH
SHWLROHV�DERXW� WKH� OHQJWK�RI� WKH�EODGH��ZLWK�JUHHQ�IODQJHV�� WKH�EODGH
EHLQJ�VRPHZKDW�RYDO��7KH�VWHP�OHDYHV�ODFN�SHWLROHV��DQG�WKH�EDVH�RI
WKH�OHDI��HYHQ�WKH�XSSHU��YHU\�VPDOO�OHDYHV��VHHPV�WR�FODVS�WKH�VWHP�
7KH� ODUJH� VWHP�OHDYHV� DUH� DQ� LQFK� RU� PRUH� ZLGH� DQG� WHQG� WR� EH
WZLVWHG�� 7KH� IORZHU�KHDGV� DUH� LQ� D� ORRVH� PXFK�EUDQFKHG
DUUDQJHPHQW�� HDFK� LV� VOLJKWO\� OHVV� WKDQ� DQ� LQFK� DFURVV�� EOXH�SXUSOH
ZLWK�D�\HOORZ�KHDUW�
$� FRPPRQ� SODQW� LQ� WKH� SUDLULHV�� LQ� FRXOHH� DUHDV� HVSHFLDOO\� RQ

SURWHFWHG�VORSHV�DQG�JUDVV\�YDOOH\V�
)ORZHULQJ�WLPH��$XJXVW�WR�6HSWHPEHU

��



��� �$VWUDJDOXV�DGVXUJHQV�+RRN���DVFHQGLQJ�SXUSOH�PLON�
YHWFK�

&XUUHQW�QDPH���$VWUDJDOXV�OD[PDQQLL�-DFT��YDU��UREXVWLRU��+RRN��
%DUQHE\�	�6�/��:HOVK

�

6HYHUDO�� WR� PDQ\�VWHPPHG� SODQW�� RQO\� VOLJKWO\� KDLU\�� WKH� VWHPV
ORGJHG�EHORZ��XVXDOO\�QRW�EUDQFKHG��/HDYHV�ZLWK�PRUH�WKDQ�D�GR]HQ
HOOLSWLFDO� OHDIOHWV�� )ORZHULQJ� VWDONV� VHYHUDO� IRU� HDFK� VWHP�� RIWHQ
FXUYHG�XSZDUGV��ZLWK�D�GR]HQ�RU�PRUH�IDLQWO\�OLODF�FRORXUHG��SHD�OLNH
IORZHUV�FURZGHG� LQ�D� URXQGHG�KHDG� WKDW�PD\�HORQJDWH�FRQVLGHUDEO\
ODWHU�LQ�WKH�VHDVRQ��)UXLW�D�VKRUW��KDLU\�SRG��GHHSO\�JURRYHG�EHORZ�
7KLV�PLON�YHWFK�PD\�EH�VHHQ�DOPRVW�DQ\ZKHUH�LQ�JUDVV\�DUHDV��EXW

QRW� RIWHQ� LQ� PXFK� H[SRVHG� VLWHV�� 6LQFH� WKHUH� DUH� RWKHU�� VRPHZKDW
VLPLODU�SHD�OLNH�SODQWV�LQ�RXU�DUHD��WKH�UHDGHU�LV�UHIHUUHG�WR�FRPPHQWV
XQGHU�+HG\VDUXP�ERUHDOH�1XWW���1R������
)ORZHULQJ�WLPH��-XQH�DQG�-XO\

��



��� �$VWUDJDOXV�ELVXOFDWXV��+RRN���*UD\��WZR�JURRYHG�PLON�
YHWFK�

�

$� UDWKHU� HUHFW��PDQ\� VWHPPHG�SODQW�JURZLQJ� WR� WZR� IHHW� LQ�KHLJKW�
6WHPV�QRUPDOO\�XQEUDQFKHG��WKH�ORZHU�OHDYHV�ZLWKHUHG�DW�IORZHULQJ
WLPH��/HDYHV�VFDUFHO\�KDLU\��ZLWK�PRUH�WKDQ�D�GR]HQ�HOOLSWLFDO�OHDIOHWV�
SHWLROH�YHU\�VKRUW��)ORZHULQJ�VWDONV�VHYHUDO�SHU�VWHP��ZLWK�D�GHQVH�
EOXQW�WRSSHG� PDVV� RI� UDWKHU� QDUURZ�� RIWHQ� VRPHZKDW� QRGGLQJ
IORZHUV�WKDW�DUH�D�GHHS�EOXH�SXUSOH��)UXLW�D�VPRRWK��VOHQGHU��SRLQWHG
SRG��QRGGLQJ��QRW�TXLWH�DQ�LQFK�ORQJ��ZLWK�WZR�JURRYHV�RQ�WRS�
*UDVV\�FRXOHH�VLGHV�DQG�YDOOH\V��VRPHWLPHV�YHQWXULQJ�RXW�RQ�GU\

VORSHV�
&RPSDUH� ZLWK� RWKHU� OLNH�FRORXUHG� PLON�YHWFKHV�� DQG� ZLWK

+HG\VDUXP�ERUHDOH
)ORZHULQJ�WLPH��-XQH�DQG�-XO\

��



��� �$VWUDJDOXV�IOH[XRVXV��+RRN���'RXJO��H[�*��'RQ��IOH[LEOH
PLON�YHWFK�

�

0DQ\�VWHPPHG�� YHU\� VOHQGHU� DQG� XVXDOO\� ORGJHG� SODQW�� ZLWK
EUDQFKHV� ���� IHHW� ORQJ�� RIWHQ� EUDQFKHG� EHORZ�� /HDYHV� ZLWK� YHU\
VKRUW� SHWLROH�� DERXW� ��� OHDIOHWV� RU� PRUH�� QDUURZO\� HOOLSWLF� EHORZ�
EHFRPLQJ� QHDUO\� OLQHDU� QHDU� WKH� IORZHUV�� )ORZHUV� LQ� VOHQGHU�� ORQJ
JURXSV�� LQ� WKH� VKDSH�RI� WKDW� RI� D� SHD� IORZHU�� YDU\LQJ� IURP�SLQN� WR
OLJKW�SXUSOH��QRW�YHU\�FRQVSLFXRXV��)UXLW�D�SRLQWHG�RU� IODWWHQHG�SRG
OHVV�WKDQ�DQ�LQFK�ORQJ��QHDUO\�KDLUOHVV��QRW�JURRYHG�
5DWKHU�GU\�VLWHV��RIWHQ�DPRQJ�JUDVVHV��7KLV�SODQW� LV�VLPLODU� LQ� LWV

VOHQGHU� DSSHDUDQFH� WR�$VWUDJDOXV� WHQHOOXV� 3XUVK�� ZKLFK�� KRZHYHU�
KDV�SDOH�FUHDP�FRORXUHG�IORZHUV�DQG�IODWWHQHG�SRGV�
)ORZHULQJ�WLPH��-XQH�DQG�-XO\

��



��� �$VWUDJDOXV�PLVVRXULHQVLV�1XWW���0LVVRXUL�PLON�YHWFK�

�

$� ORZ�� VHYHUDO�VWHPPHG� SODQW�� ZLWK� D� VLOYHU�KDLU\� EXW� QRW� UHDOO\
ZRROO\� VXUIDFH�� 6WHPV� XVXDOO\� ORGJHG� EHORZ�� XQEUDQFKHG�� /HDYHV
ZLWK�D�GR]HQ�RU�PRUH�OHDIOHWV�WKDW�DUH�RYDO�LQ�RXWOLQH��DQG�ZLWK�VHYHUDO
IORZHULQJ� VWDONV� EHDULQJ� KDOI� D� GR]HQ� RU� PRUH� IORZHUV� DW� WKH� WRS�
)ORZHUV� D� GHHS� URVH�SXUSOH�� LQ� WKH� VKDSH� RI� WKDW� RI� D� SHD� IORZHU�
)UXLW�D�VWUDLJKW�DQG�VRPHZKDW�LQIODWHG�SRG��QRW�JURRYHG�
5LGJHV�DQG�RWKHU�UDWKHU�H[SRVHG�SODFHV�
7KLV� EHDXWLIXO� PLON�YHWFK� PD\� EH� FRQIXVHG� ZLWK� DQRWKHU�

$VWUDJDOXV�SXUVKLL�'RXJO��H[�+RRN���HVSHFLDOO\�LQ�:ULWLQJ�RQ�6WRQH
3URYLQFLDO� 3DUN� ZKHUH� WKH� ODWWHU� VHHPV� WR� EH� PRUH� FRPPRQ� WKDQ
IXUWKHU�QRUWK��$VWUDJDOXV�SXUVKLL�LV�PRUH�ZRROO\�KDLU\��HVSHFLDOO\�WKH
�VOLJKWO\� JURRYHG�� SRG�� DQG� LV�PRUH� GHQVH�� HYHQ� FXVKLRQ�OLNH�� DQG
JHQHUDOO\�VPDOOHU��LWV�IORZHU�LV�SDUWO\�SXUSOH��SDUWO\�\HOORZ��&RPSDUH
DOVR�ZLWK�+HG\VDUXP�ERUHDOH���1R������
)ORZHULQJ�WLPH��0D\�WR�HDUO\�-XQH

��



��� �$VWUDJDOXV�VSDWXODWXV�6KHOG���WXIWHG�PLON�YHWFK�

�

$� GZDUI� SODQW�� FXVKLRQ�OLNH�� ZLWKRXW� REYLRXV� VWHPV�� /HDYHV
FRPPRQO\� QDUURZ�� SRLQWHG�� EHFRPLQJ� D� SHWLROH� EHORZ�� EXW
VRPHWLPHV� ZLWK� WKUHH� QDUURZ� OHDIOHWV�� DOZD\V� VLON\� JUH\�� XVXDOO\
UHDFKLQJ� QR� KLJKHU� WKDQ� DQ� LQFK� DERYH� JURXQG�� )ORZHULQJ� VWDONV
VOHQGHU������� ORQJ��ZLWK�D� IHZ�VPDOO�SHD�OLNH� IORZHUV� UDQJLQJ� IURP
SDOH�SLQN� WR�SXUSOH��)UXLW� D�PRUH�RU� OHVV�XSULJKW�SRG�� OHVV� WKDQ�ò�
ORQJ��VOLJKWO\�FXUYHG�
([SRVHG� ULGJHV�� ZKHUH� LW� LV� FRQVSLFXRXV� RQO\� ZKHQ� LQ� IORZHU�

7KHUH� DUH� RQO\� WKUHH� FRPPRQ� FXVKLRQ�OLNH� PLON�YHWFKHV� LQ� WKH
FRXOHHV��$VWUDJDOXV� NHQWURSK\WD � LV� XQPLVWDNDEOH� EHFDXVH� RI� LWV
VSLQH�WLSSHG� OHDYHV� DQG� QHDUO\� KLGGHQ� IORZHUV��$VWUDJDOXV
JLOYLIORUXV�LV� DOVR� HDV\� WR� LGHQWLI\� EHFDXVH� RI� LWV� GHQVHO\� FURZGHG�
ODUJH� IORZHUV� DQG� ODFN� RI� IORZHULQJ� VWDONV�� 7KH� WKLUG� RQH� LV
$VWUDJDOXV�VSDWXODWXV��PXFK�ILQHU�LQ�VWUXFWXUH�DQG�ZLWK�PRVW�OHDYHV
XQGLYLGHG��DV�FRPSDUHG�WR�$VWUDJDOXV�JLOYLIORUXV�
)ORZHULQJ�WLPH��0D\

��



��� �&DPSDQXOD�URWXQGLIROLD�/���EOXHEHOO��KDUHEHOO�

�

$�VOHQGHU�� VPRRWK��PDQ\�VWHPPHG�SHUHQQLDO�� WKH�VWHPV�XVXDOO\�QRW
EUDQFKHG�� IURP� D� FUHHSLQJ� RU� QHDUO\� XQGHUJURXQG� URRW�VWRFN�� 7KH
ORZHVW�OHDYHV�PD\�KDYH�QHDUO\�URXQG�OHDI�EODGHV�ZLWK�SHWLROHV�PRUH
WKDQ� WZLFH� WKH� EODGH�OHQJWK�� EXW� WKHVH� OHDYHV� RIWHQ� ZLWKHU� EHIRUH
IORZHULQJ� WLPH�� +LJKHU� OHDYHV� DUH� QDUURZ�� XS� WR� WZR� LQFKHV� ORQJ�
EHFRPLQJ� PXFK� VPDOOHU� EHORZ� WKH� IORZHUV�� )ORZHUV� RQ� VOHQGHU
VWDONV��VHYHUDO�RQ�HDFK�IORZHULQJ�VWHP��EHOO�VKDSHG�ZLWK�ILYH�SHWDOV��D
SXUH�EULJKW�EOXH��DERXW�ô��ORQJ�
*UDVV\�� SURWHFWHG� SODFHV�� 1RW� FRPPRQ� LQ� WKH� /HWKEULGJH� DQG

'LQRVDXU�3DUN�DUHDV��EXW�PRUH�VR�LQ�:ULWLQJ�RQ�6WRQH�3DUN��7KLV�LV
WKH� �%OXHEHOO� RI� 6FRWODQG�� ZKLFK� LQ� UHDOLW\� JURZV� DOO� DURXQG� WKH
1RUWKHUQ� +HPLVSKHUH�� 7KH� RQO\� RWKHU� FRXOHH� SODQW� ZLWK� EOXH�
VRPHZKDW� EHOO�VKDSHG� IORZHUV� LV� WKH� EHDUGWRQJXH� �3HQVWHPRQ
QLWLGXV��� ZKLFK� LV� D� VWRXWHU� SODQW� ZLWK� EURDG� OHDYHV� DQG� D� PDQ\�
IORZHUHG��GHQVH�IORZHU�DUUDQJHPHQW��LWV�IORZHU�LV�QRW�DV�FOHDUO\�EHOO�
VKDSHG�DV�WKH�EOXHEHOO�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



��� �&LUVLXP�XQGXODWXP��1XWW���6SUHQJ���ZDY\�OHDYHG�WKLVWOH�

�

$�ODUJH��VSLQ\�SODQW��SURGXFLQJ�RQO\�D�VWHPOHVV�JURXS�RI�OHDYHV�WKH
ILUVW�\HDU��DQG�D�����IRRW�WDOO�IORZHULQJ�VWDON�WKH�QH[W��LW�PD\�FRQWLQXH
WR�IORZHU�IRU�RQH�RU�WZR�\HDUV�DIWHUZDUGV��/HDYHV����´�LQFKHV�ORQJ�
EHFRPLQJ�VPDOOHU�KLJKHU�XS�� WKH�VWHP�OHDYHV�PRVWO\�ZLWKRXW�SHWLROH
DQG� VRPHZKDW� FODVSLQJ� EXW� QRW� UXQQLQJ� GRZQ� WKH� VWHP�� GHHSO\
OREHG�� WKH� WLSV� RI� WKH� OREHV� DV� ZHOO� DV� WKH� ED\V� EHWZHHQ� WKHP
SURYLGHG� ZLWK� VWLII� VSLQHV�� 7KH� VXUIDFHV� RI� VWHPV� DQG� OHDYHV� DUH
WKLQO\� ZKLWH�ZRROO\�� )ORZHU�KHDGV� ODUJH�� VWDONHG�� DW� OHDVW� DQ� LQFK
DFURVV� ZKHQ� LQ� IORZHU�� SLQN� WR� OLJKW� SXUSOH�� WKH� JUHHQ� EDVH� EHLQJ
QHDUO\�VSKHULFDO�DQG�FRYHUHG�ZLWK�D�UHJXODU�DUUDQJHPHQW�RI�QDUURZ�
VSLQH�WLSSHG�OHDYHV�
2FFDVLRQDO� LQ� PDQ\� SDUWV� RI� WKH� FRXOHHV�� EXW� QHYHU� LQ� JUHDW

QXPEHUV�
7KH� ODUJH�IORZHUHG� WKLVWOHV� DUH� PXFK� PDOLJQHG�� EXW� UHDOO\� TXLWH

KDQGVRPH�� $� FORVHO\� UHODWHG� VSHFLHV��&LUVLXP� IORGPDQLL� �5\GE��
$UWKXU�� KDV� PRUH� RI� D� FUHHSLQJ� URRW�VWRFN� DQG� LV� PRUH� VOHQGHU�
$QRWKHU� WKLVWOH� WKDW� KDV� HVWDEOLVKHG� LWVHOI��&LUVLXP� DUYHQVH� �/��
6FRS���KDV�PRUH�EXW�VPDOOHU�KHDGV��DQG�SURGXFHV�ODUJH�FRORQLHV�IURP
FUHHSLQJ�URRWV��HVSHFLDOO\�LQ�ORZ�DQG�GLVWXUEHG�SODFHV�
)ORZHULQJ�WLPH��0LG�VXPPHU

��



��� �&RU\SKDQWKD�YLYLSDUD��1XWW���%ULWW��	�5RVH��SLQFXVKLRQ
FDFWXV��EDOO�FDFWXV�

�ROGHU�QDPH���0DPPLOODULD�YLYLSDUD�>1XWW�@�+DZ��

�

$Q�XQPLVWDNDEOH��OHDIOHVV�EDOO�RI�VSLQH�WLSSHG�ILQJHU�OLNH�SURMHFWLRQV
IURP�D� IOHVK\�FHQWUDO�PDVV��7KH�SODQW�PD\�EH� VLQJOH�� RU�PD\�JURZ
LQWR� D� EUDQFKHG�� FRPSDFW� FRORQ\� RI� D� GR]HQ� RU� PRUH� VWHPV�� 7KH
ZKROH� SODQW� LV� UDUHO\� PRUH� WKDQ� DQ� LQFK� DERYH� VRLO�OHYHO� DQG
VRPHWLPHV� QHDUO\� IOXVK� ZLWK� LW�� )ORZHUV� VHYHUDO� RQ� ODUJHU� SODQWV�
EULOOLDQW� URVH�SXUSOH��ZLWK�PDQ\� VKDUSO\� SRLQWHG� SHWDOV�� VKRUW�OLYHG�
)UXLW�D�VPRRWK��JUHHQLVK�UHG�EHUU\�DERXW�ô��ORQJ��ZLWK�WKH�ZLWKHUHG
SHWDOV� VWLOO� DWWDFKHG�� QHDUO\� KLGGHQ� E\� WKH� VXUURXQGLQJ� VSLQHV�� DQG
FRQWDLQLQJ�PDQ\�VPDOO�VHHGV�
'U\�ULGJHV�DQG�VRXWK�IDFLQJ�VORSHV�
7KH�SLQFXVKLRQ�FDFWXV�LV�RQH�RI�RXU�PRVW�EHDXWLIXO�DQG�LQWHUHVWLQJ

QDWLYH�IORZHUV��7KH�IORZHUV�DSSHDU�WR�RSHQ�RQO\�IRU�D�IHZ�KRXUV�LQ
WKH�DIWHUQRRQ��HYHQ�ZKHQ�WKH�PRUQLQJ�LV�VXQQ\��7KH�IUXLWV�RIWHQ�GURS
RII�WKH�SODQW�ZKHQ�PDWXUH��DQG�ULSHQ�RQ�WKH�JURXQG�
)ORZHULQJ�WLPH��(DUO\�DQG�PLG�-XQH

��



��� �'HOSKLQLXP�ELFRORU�1XWW���IODWKHDG�ODUNVSXU���ORZ
ODUNVSXU�

�

$� VLQJOH�VWHPPHG� SHUHQQLDO� IURP� D� VPDOO� JURXS� RI� IOHVK\� URRWV�
JURZLQJ� WR�QHDUO\�D� IRRW� LQ�KHLJKW��6WHP�HUHFW��ZLWK� WZR�RU� VHYHUDO
ORQJ�SHWLROHG� OHDYHV� EHORZ� DQG� RQH� RU�PRUH� VPDOOHU� OHDYHV� DERYH�
%ODGH� RI� WKH� OHDI� VPRRWK�� GHHSO\� FXW� LQWR� IODW�� QDUURZ� VHJPHQWV�
WRJHWKHU�IRUPLQJ�D�PRUH�RU�OHVV�FLUFXODU�RXWOLQH��)ORZHUV�GDUN�EOXH�
DERXW�ò´�DFURVV��RQ�VOHQGHU�VWDONV��DQG�DUUDQJHG�LQ�D�ORRVH�JURXS�RI
KDOI�D�GR]HQ�RU�PRUH�DW� WKH� WRS�RI� WKH� IORZHULQJ�VWHP��(DFK�IORZHU
FRQVLVWV�RI�ILYH�ODUJH�RXWHU�VHJPHQWV��WKH�XSSHU�RQH�OHQJWKHQHG�LQWR�D
ORQJ�VSXU�DW�WKH�EDFN��LQ�WKH�FHQWUH�WKHUH�DUH�IRXU�VPDOOHU�SHWDOV��WKH
ORZHVW�SDLU�IODW�DQG�KDLU\��DQG�RIWHQ�OLJKWHU�EOXH�WKDQ�WKH�RWKHUV��7KH
IUXLW�LV�DQ�HUHFW��WULSOH�SRG��RSHQLQJ�DERYH�
,Q� VRPH� DUHDV� RI�:ULWLQJ�RQ�6WRQH� 3URYLQFLDO� 3DUN�� WKH� IODWKHDG

ODUNVSXU� LV� IDLUO\� FRPPRQ�� DQG� FHUWDLQO\� YHU\� VWULNLQJ� ZKHQ� LQ
IORZHU�� ,W� PD\� EH� DEVHQW� IURP� WKH� /HWKEULGJH� DQG� 'LQRVDXU� 3DUN
UHJLRQV�
)ORZHULQJ�WLPH��0LG�0D\�WR�-XQH�

��



��� �'RGHFDWKHRQ�UDGLFDWXP�*UHHQH��GDUNWKURDW�VKRRWLQJVWDU�
&XUUHQW�QDPH����3ULPXOD�SDXFLIORUD��*UHHQH��$�5��0DVW�	�5HYHDO

YDU��SDXFLIORUD

�

6PDOO�� VWHPOHVV� SODQWV�ZLWK� DOO� OHDYHV� FOXVWHUHG� DW� WKH� EDVH��/HDYHV
VPRRWK����RU����ORQJ��QDUURZO\�HOOLSWLFDO��WDSHULQJ�LQWR�D�UDWKHU�ORQJ
SHWLROH�� $� VLQJOH� IORZHULQJ� VWHP� UHDFKHV� XS� DERXW� ��� DQG� EHDUV
VHYHUDO�IORZHUV�DW�WKH�YHU\�HQG��HDFK�RQ�D�VOHQGHU�VWDON��7KH�IORZHUV
KDYH�ILYH�UHGGLVK�SXUSOH�SHWDOV�WKDW�DUH�EHQW�EDFN��DW�WKH�FHQWUH�WKHUH
LV� D� FRQH�OLNH� VWUXFWXUH� ZLWK� D� FRPSOH[�� GHOLFDWH� FRORXU� SDWWHUQ
EHDULQJ��DPRQJ�RWKHU� WKLQJV�� WKH�SROOHQ��7KH� IUHVK� IORZHU�QRGV�EXW
VRRQ� EHFRPHV� HUHFW�ZKHQ�ZLWKHULQJ��7KH� IUXLW� LV� LQ� WKH� VKDSH� RI� D
VPRRWK��HUHFW�F\OLQGHU��VSOLWWLQJ�RSHQ�DW�WKH�WRS�
$Q�XQPLVWDNDEOH�SODQW� WKDW� LV� FRPPRQ� LQ� ORZHU��JUDVV\�DUHDV�RI

:ULWLQJ�RQ�6WRQH� 3URYLQFLDO� 3DUN� �IRU� H[DPSOH�� QHDU� WKH�PRXWK� RI
3ROLFH�&RXOHH�� EXW�PD\� EH� DEVHQW� IURP� FRXOHHV� IXUWKHU� QRUWK�� 7KH
OHDYHV�VKULYHO�XS�HYHQ�EHIRUH�WKH�IUXLWV�PDWXUH�
)ORZHULQJ�WLPH��(DUO\�0D\

��



��� �*DXUD�FRFFLQHD��1XWW���3XUVK��VFDUOHW�JDXUD��VFDUOHW
EXWWHUIO\�SODQW�

&XUUHQW� QDPH���2HQRWKHUD�VXIIUXWHVFHQV� �6HULQJH��:�/��:DJQHU
	�+RFK

�

/RZ�� QHDUO\� KDLUOHVV� SHUHQQLDO�ZLWK�PDQ\� EUDQFKLQJ�� ORGJHG� VWHPV
IURP� D� FRPPRQ� FHQWUH�� /HDYHV�ZLWKRXW� SHWLROHV�� ORQJ�HOOLSWLF��ZLWK
VKDOORZO\�WRRWKHG�PDUJLQV��DERXW�DQ�LQFK�ORQJ�RU�VKRUWHU��)ORZHUV�LQ
ORRVH�� HORQJDWLQJ� JURXSV� DERYH� WKH� OHDYHV�� (DFK� IORZHU� ZLWK� IRXU
SHWDOV� VWDQGLQJ� RXW� OLNH� ZLQJV� DQG� HLJKW� UDWKHU� ORQJ� VWDPHQV�� 7KH
IORZHU�VHHPV�WR�EH�DWWDFKHG�WR�D�VKRUW��VWRXW�SHWLROH�EHORZ��LQ�UHDOLW\
WKH� \RXQJ� IUXLW� WKDW� ODWHU� EHFRPHV� PRUH� RU� OHVV� URXQG� ZLWK� IRXU
ULGJHV� RQ� WRS�� 7KH� IORZHU� LV� D� FRPELQDWLRQ� RI� VFDUOHW� DQG� FUHDP\
\HOORZ��VRPHZKDW�YDULDEOH��SRVVLEO\�ZLWK�WKH�VHDVRQ�
'U\�ULGJHV�DQG�H[SRVHG�VORSHV�
7KH�IORZHUV�H[SDQG�IXOO\�DW�QLJKW�EXW�DUH�QRW�UHDOO\�FORVHG�LQ� WKH

GD\WLPH�
)ORZHULQJ�WLPH���-XQH�DQG�-XO\

��



��� �*HXP�WULIORUXP�3XUVK��WKUHH�IORZHUHG�DYHQV��ROG�PDQ
V
ZKLVNHUV��SUDLULH�VPRNH�

�

$� SHUHQQLDO� WKDW� LQ� WKH� FRXOHHV� UDUHO\� UHDFKHV�PRUH� WKDQ� D� IRRW� LQ
KHLJKW��$OO�ODUJH�OHDYHV�FOXVWHUHG�DW�WKH�EDVH��IURP�D�VWRXW�URRW�VWRFN�
KDLU\�HVSHFLDOO\� DORQJ� WKH�PLGULE� DQG�SHWLROH��ZLWK�PDQ\� OHDIOHWV�RI
YDULDEOH�VL]H�DQG�IRUP��XVXDOO\�VPDOO�OHDIOHWV�DOWHUQDWH�ZLWK�ODUJH�RQHV
WKDW� DUH� GHHSO\� FOHIW� DW� WKH� WLS�� 1RUPDOO\� D� VLQJOH� IORZHULQJ� VWDON
DULVHV�IURP�WKH�URRW�VWRFN��EHDULQJ�D�SDLU�RI�VPDOO�OHDYHV�DW�OHDVW�KDOI�
ZD\� XS� DQG� DOPRVW� LQYDULDEO\� WKUHH� IORZHUV�� WKH� PLGGOH� RI� ZKLFK
PDWXUHV� ILUVW�� 7KH� IORZHUV� DUH� QRGGLQJ�� VRPHZKDW� EHOO�VKDSHG�
UHGGLVK�SXUSOH�RQ�WKH�RXWVLGH�ZLWK�ILYH�UDWKHU�VPDOO��SLQNLVK�\HOORZ
SHWDOV�LQVLGH��2OG�IORZHUV�VRRQ�EHFRPH�HUHFW�DQG�GHYHORS�D�FOXVWHU�RI
�VHHGV��HDFK�EHDULQJ�D�ORQJ��IHDWKHU\�WDLO��JLYLQJ�ULVH�WR�WKH�FRPPRQ
QDPHV�� 7KLV� FOXVWHU� RI� �VHHGV�� LV� YHU\� VLPLODU� WR� WKDW� RI�$QHPRQH
SDWHQV��VHH�1R������
3URWHFWHG�VORSHV�
7KH�OHDYHV�KDYH�D�WHQGHQF\�WR�GLH�RII�FRPSOHWHO\�DW�WKH�EHJLQQLQJ

RI�WKH�KRW�SDUW�RI�WKH�VXPPHU�
)ORZHULQJ�WLPH��0D\

���



��� �+HG\VDUXP�ERUHDOH�1XWW���QRUWKHUQ�KHG\VDUXP�

$� SHUHQQLDO� ZLWK� VHYHUDO� WR� PDQ\
VRPHZKDW� ORGJHG� IORZHULQJ� VWDONV
IURP� D� EUDQFKHG� EDVH�� XVXDOO\
UHDFKLQJ� QR� PRUH� WKDQ� D� IRRW� LQ
KHLJKW� LQ� RXU� DUHD�� 7KH� OHDYHV� DQG
VWHPV� DUH� YHU\� ILQHO\� VLOYHU�KDLU\�
(DFK� OHDI� LV� GLYLGHG� LQWR� ����
HOOLSWLFDO� OHDIOHWV� WKDW� DUH� KDLU\� RQ
ERWK�VLGHV��7KH�IORZHULQJ�VWDONV�DUH
UDWKHU� VOHQGHU�� ZLWK� DERXW� D� GR]HQ� EULJKW�� URVH�SXUSOH� SHD�OLNH
IORZHUV�FURZGHG�QHDU�WKH�WLS��7KH�IUXLW�LV�D�IODW�SRG�WKDW�KDV�SHFXOLDU
FRQVWULFWLRQV�EHWZHHQ�WKH�VHHGV��EUHDNLQJ�LQWR�RQH�VHHGHG�SRUWLRQV�
&RXOHH�ULGJHV�DQG�GULHU�VORSHV�
&RQIXVLRQ�LV�SRVVLEOH�ZLWK�WKUHH�RU�IRXU�VSHFLHV�RI�PLON�YHWFKHV�

7KH�EHVW�ZD\�WR�EH�FHUWDLQ�RI�WKH�LGHQWLW\�RI�WKH�QRUWKHUQ�KHG\VDUXP
LV�WR�ILQG�D�SRG��HYHQ�D�\RXQJ�RQH��ZLWK�LWV�W\SLFDO�FRQVWULFWLRQV�QRW
VKDUHG� ZLWK� DQ\� PLON�YHWFKHV�� ,I� WKHUH� DUH� QR� IUXLWV� DW� DOO�� WKH
IROORZLQJ� SRLQWV� DUH� VXJJHVWHG� WR� KHOS� GLVWLQJXLVK� WKH� QRUWKHUQ
KHG\VDUXP�IURP��$VWUDJDOXV�DGVXUJHQV��KDV�UDWKHU�QDUURZ��SDOH�OLODF
IORZHUV� DQG� IDU�PRUH� WKDQ� ��� OHDIOHWV� SHU� OHDI��$�� ELVXOFDWXV��� LV� D
ODUJH��UDWKHU�XSULJKW�SODQW�ZLWK�XS�WR����OHDIOHWV�SHU�OHDI�DQG�PDVVLYH
JURXSV�RI�QDUURZ��RIWHQ�GURRSLQJ�IORZHUV��DQG�$��PLVVRXULHQVLV��LV
VLOYHU�KDLUHG�EXW�RWKHUZLVH�YHU\�VLPLODU��7KH�UHDGHU�LV�DOVR�DGYLVHG�WR
FKHFN�WKH�FRPPHQWV�PDGH�XQGHU�WKHVH�WKUHH�PLON�YHWFKHV�
)ORZHULQJ�WLPH��/DWH�0D\�DQG�-XQH

���



��� �/LDWULV�SXQFWDWD�+RRN���GRWWHG�EOD]LQJ�VWDU�

�

$�SHUHQQLDO�IURP�D�KHDY\�URRW�VWRFN�UHDFKLQJ�DERXW�D�IRRW�LQ�KHLJKW
RU� OHVV��/HDYHV� ORQJ�DQG�QDUURZ�� OLNH�VWLII�� VOLJKWO\� WZLVWHG� ULEERQV
ZLWK� EULVWO\�PDUJLQV�� VHYHUDO� LQFKHV� ORQJ� EHORZ�� EHFRPLQJ� VKRUWHU
DERYH��DQG�ODFNLQJ�SHWLROHV��7KHUH�PD\�EH�RQH�RU�VHYHUDO�IORZHULQJ
VWDONV�� QHYHU� EUDQFKHG�� IURP� HDFK� URRW�VWRFN�� )ORZHUV� LQ� VPDOO
IORZHU�KHDGV� WKDW� DUH� VSUHDG� DORQJ� WKH� XSSHU� SDUW� RI� WKH� VWHP�� DQG
WKDW� IORZHU� IURP� WKH� WRS� RI� WKH� VWHP� GRZQZDUG�� (DFK� LQGLYLGXDO
IORZHU� LV� D� EULOOLDQW� SXUSOH� ILYH�SRLQWHG� VWDU�ZLWK� WZR� ORQJ�� MRLQHG�
WRQJXH�OLNH�VW\OH�EUDQFKHV�KDQJLQJ�RXW��7KH��VHHGV��KDYH�D�IHDWKHU\
FURZQ�
'U\�ULGJHV��VORSHV�DQG�FRXOHH�ERWWRPV�
7KLV�LV�RQH�RI�RXU�PRVW�VWULNLQJ�ZLOG�IORZHUV��WKH�PRUH�VR�VLQFH�LW

IORZHUV�DW�D�WLPH�ZKHQ�QRW�PDQ\�RWKHUV�GR�RQ�WKH�GULHU�VORSHV�
)ORZHULQJ�WLPH��/DWH�-XO\�DQG�$XJXVW

���



��� �/LQXP�SHUHQQH�/���SHUHQQLDO�IOD[��ZLOG�EOXH�IOD[�
&XUUHQW�QDPH���/LQXP�OHZLVLL�3XUVK

�

$�YHU\�VOHQGHU��JUDFHIXO�SHUHQQLDO�ZLWK�RQH�RU�PRUH�IORZHULQJ�VWHPV
UHDFKLQJ�XS�WR��ò�IHHW�LQ�KHLJKW��/HDYHV�VPRRWK��YHU\�QDUURZ��DERXW
DQ� LQFK� ORQJ� RU� OHVV�� )ORZHUV� RQ� ORQJ�� VOHQGHU� SHGLFHOV� LQ� D� ORRVH
JURXS� RI� KDOI� D� GR]HQ� RU� PRUH� DW� WKH� WRS� RI� WKH� VWHP�� WKH� EXGV
QRGGLQJ��3HWDOV�VN\�EOXH��URXQGHG�DW�WKH�WLS��ILYH�SHU�IORZHU��IRUPLQJ
D�UDWKHU�IODW�IORZHU��7KH�IUXLW�LV�QHDUO\�VSKHULFDO��VSOLWWLQJ�RSHQ�DERYH
WR�VKRZ�WHQ�VHHG�FRQWDLQLQJ�FDYLWLHV�
3URWHFWHG�DQG�JUDVV\�SODFHV�
7KLV� LV� RQH� RI� RXU� WZR� QDWLYH� IOD[HV�� WKH� RWKHU� EHLQJ� WKH�ODUJH�

IORZHUHG� \HOORZ� IOD[� ZLWK� ULJLGO\� HUHFW� VWHPV� DQG� \HOORZ� IORZHUV�
7KH� FXOWLYDWHG� IOD[��/LQXP� XVLWDWLVVLPXP� /��� LV� D� FOHDUO\� DQQXDO
VSHFLHV� WKDW� RWKHUZLVH� LV� YHU\� VLPLODU� WR� WKH� ZLOG� EOXH� IOD[�� EXW
DSSDUHQWO\�GRHV�QRW�EHFRPH�HVWDEOLVKHG�LQ�XQGLVWXUEHG�FRXOHH�DUHDV�
)ORZHULQJ�WLPH��-XQH�DQG�-XO\

���



��� �/\JRGHVPLD�MXQFHD��3XUVK��'��'RQ��UXVK�VNHOHWRQSODQW�

�

$�SODQW�VHHPLQJO\�WR�FRQVLVW�RI�RQO\�VWLII��VPRRWK��JUHHQ�VWHPV�EXW
ZKLFK�RQ�FORVHU�LQVSHFWLRQ�KDV�VRPH�QDUURZ��SRLQWHG�OHDYHV�DERXW�DQ
LQFK�ORQJ�EHORZ��7KH�VWHPV�DULVH�IURP�DQ�H[WUHPHO\�GHHS�URRW�VWRFN
DQG� EUDQFK�� UHDFKLQJ� XVXDOO\� QR� PRUH� WKDQ� ���� LQFKHV� LQ� KHLJKW�
)ORZHU�KHDGV� VLQJOH� DW� WKH� HQG� RI� EUDQFKHV�� YHU\� QDUURZ�ZKHQ� LQ
EXG�� SURGXFLQJ� DW� WKH� WRS� ILYH� VWUDS�OLNH� EULJKW� SLQN� RUJDQV� WKDW
UHVHPEOH� SHWDOV�� 7KH� �VHHG�� KDV� D� FURZQ� RI�ZKLWH� KDLUV� VRPHZKDW
OLNH�WKRVH�RI�D�GDQGHOLRQ�
7KH�VNHOHWRQSODQW�JURZV�RQ�ULGJHV�DQG�RWKHU�GU\�DUHDV��DQG�KDV�D

UHPDUNDEOH�SHUVLVWHQFH�DV�D�ZHHG��SUREDEO\�EHFDXVH�RI�LWV�GHHS�URRW�
VWRFN��,W�IUHTXHQWO\�KDV�VPDOO��VSKHULFDO�LQVHFW�JDOOV�RQ�LWV�VWHPV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW

���



��� �0LUDELOLV�KLUVXWD��3XUVK��0DF0���KDLU\�IRXU�R¶FORFN�
XPEUHOODZRUW�

&XUUHQW�QDPH���0LUDELOLV�DOELGD��:DOWHU��+HLPHUO

�

2QH� RU� VHYHUDO� VWHPV� SHU� SODQW�� XVXDOO\� ORGJHG� DW� WKH� EDVH�� XS� WR
DERXW�D�IRRW� LQ�KHLJKW��/HDYHV� LQ�SDLUV��PRVWO\�RQ� WKH� ORZHU�SDUW�RI
WKH�VWHP�DQG�ODFNLQJ�SHWLROHV��UDWKHU�ORQJ��XS�WR�����DQG�QDUURZ��7RS
RI� SODQW� UDWKHU� �OHJJ\���ZLWK� VHYHUDO� ORRVH� JURXSV� RI� SLQN� WR� URVH�
SXUSOH��FXS�VKDSHG�� ILYH�SHWDOOHG� IORZHUV��FOXVWHUHG� LQ� WKUHHV�ZLWKLQ
VKDOORZ�JUHHQ�FXSV�
([SRVHG��GU\�ULGJHV�DQG�VORSHV�
7KH� IORZHUV� DUH� IXOO\� H[SDQGHG� RQO\� DW� QLJKW� DQG� LQ� WKH� HDUO\

PRUQLQJ�� 7KH� VOHQGHU� VWHPV� DQG� RWKHU� RUJDQV� QHDU� WKH� IORZHUV� DUH
H[WUHPHO\�VWLFN\�
7KH�XPEUHOODZRUW�LV�QRW�WR�EH�FRQIXVHG�ZLWK�WKH�\HOORZ�XPEUHOOD�

SODQW��D�VPDOOHU�\HOORZ�IORZHUHG�SODQW�
)ORZHULQJ�WLPH��-XO\�LQWR�HDUO\�6HSWHPEHU

���



��� �0RQDUGD�ILVWXORVD�/���ZLOG�EHUJDPRW�

�

$�SHUHQQLDO�ZLWK�PDQ\�HUHFW��XQEUDQFKHG�VWHPV��VRPHWLPHV�����RU��
IHHW� WDOO�� IURP�D�FUHHSLQJ�URRW�VWRFN��/HDYHV�SDLUHG��ZLWK�YHU\�VKRUW
SHWLROHV��EURDGO\�HOOLSWLFDO�EXW�WDSHULQJ�DW�WKH�HQG��WKH�PDUJLQ�WRRWKHG�
)ORZHUV� OLODF�SXUSOH�� LQ� D� VLQJOH� KHDG� DERYH� WKH� OHDYHV�� RIWHQ�PRUH
WKDQ�DQ�LQFK�ORQJ��DW�OHDVW�WKH�ORZHVW�KDOI�WXEXODU��WKH�UHVW�GLYLGHG�LQWR
WZR�SDUWV��WKH�ORZHU�OLS�KDQJLQJ�GRZQ�
/RZHU��XVXDOO\�JUDVV\�DUHDV�
)ORZHULQJ�WLPH��0LG�VXPPHU

���



��� �3HQVWHPRQ�QLWLGXV�'RXJO��H[�%HQWK���ZD[�OHDYHG
EHDUGWRQJXH��VPRRWK�EOXH�EHDUGWRQJXH�

�

$�EOXH�JUHHQ��KDLUOHVV�SHUHQQLDO�ZLWK�RQH�RU�VHYHUDO�IORZHULQJ�VWDONV
DULVLQJ� IURP� D� FOXVWHU� RI� FRDUVH�� VKDOORZ� URRWV�� /HDYHV� SDLUHG�
JURZLQJ� IURP� WKH� URRW�VWRFN�� UDWKHU�QDUURZO\�HOOLSWLF��ZLWK�REYLRXV
SHWLROHV��WKRVH�RQ�WKH�VWHP�ODFN�SHWLROHV�DQG�DOPRVW�FODVS�WKH�VWHP��DW
OHDVW� LQ�PRUH�YLJRURXV�SODQWV��/HDYHV� DUH� DOZD\V� VPRRWK�PDUJLQHG
DQG�UDWKHU�VXFFXOHQW��)ORZHUV�PDQ\��FURZGHG�DW�WKH�WRS�RI�WKH�SODQW�
FRQVLVWLQJ� RI� D� WXEH� DQG� ILYH� SHWDOV�� VN\�EOXH� EXW� RIWHQ�ZLWK� VRPH
SXUSOH��7KH�IUXLWV�DUH�VKDUSO\�SRLQWHG�SRG�OLNH�VWUXFWXUHV�
2FFDVLRQDO� LQ� VRPH� RI� WKH� GULHVW� DQG� PRVW� H[SRVHG� VLWHV�� 7KH

SODQWV�GLH�EDFN�DIWHU�WKH�VHHGV�DUH�ULSH��EXW�OHDI�RXW�VRPHZKDW�LQ�WKH
ODWH�IDOO�
$QRWKHU� EOXH� EHDUGWRQJXH� LV�3HQVWHPRQ� HULDQWKHUXV�� ZLWK

VRPHZKDW� WRRWKHG� OHDYHV� DQG� IHZHU�� ODUJHU�� PRUH� EHOO�VKDSHG
IORZHUV�ZLWK�D��WRQJXH��FRYHUHG�ZLWK� ORQJ�\HOORZ�KDLUV�� ,W� LV�TXLWH
UDUH� LQ� WKH� FRXOHH� DUHD��$� WKLUG� EOXH�IORZHUHG� VSHFLHV��3HQVWHPRQ
SURFHUXV�'RXJO���ZLWK�PXFK�PRUH� VOHQGHU� IORZHUV�� LV�NQRZQ� IURP
PRLVW�SUDLULH�DUHDV�
)ORZHULQJ�WLPH��0D\�DQG�HDUO\�-XQH

���



��� �3HWDORVWHPRQ�SXUSXUHXP��9HQW���5\GE���SXUSOH�SUDLULH�
FORYHU�

&XUUHQW�QDPH���'DOHD�SXUSXUHD�9HQW��YDU��SXUSXUHD

�

$� VHYHUDO�VWHPPHG�� KDLUOHVV� SHUHQQLDO� SODQW� IURP� D� GHHS�� ZRRG\
URRW�VWRFN��7KH�VWHPV�DUH�XVXDOO\�DERXW�D�IRRW�KLJK��VRPHWLPHV�ZLWK
VHYHUDO� VPDOOHU� EUDQFKHV� DERYH� EXW� PRUH� FRPPRQO\� XQEUDQFKHG�
/HDYHV�DERXW�DQ�LQFK�ORQJ��VOHQGHU�DQG�GLYLGHG�LQWR�ILYH�YHU\�QDUURZ
OHDIOHWV��0RVW�OHDYHV�KDYH�D�FRXSOH�RI�VPDOO�WKUHH�SDUWHG�OHDYHV�LQ�WKH
D[LO�� 7KH� IORZHUV� DUH� LQ� D� FRPSDFW�� RYDO� KHDG� WKDW� ODWHU� HORQJDWHV
VRPHZKDW�� WKH\�DUH�ILYH�SHWDOOHG��EULOOLDQWO\�SXUSOH�DQG�PDWXUH�IURP
WKH� ERWWRP�RI� WKH� KHDG� XSZDUG��([FHSW� IRU� WKH� SXUSOH� IORZHUV�� WKH
KHDG�LV�VLOYHU\�KDLU\�
7KH� SXUSOH� SUDLULH�FORYHU� LV� D� UDWKHU� FRPPRQ� SODQW� LQ� WKH� PRUH

H[SRVHG� FRXOHH� DUHDV�� 7KH� ZKLWH� SUDLULH�FORYHU��3HWDORVWHPRQ
FDQGLGXP�� �1R�� ���� LV� QRW� QHDUO\� VR� VWULNLQJ��:LWKRXW� IORZHUV� WKH
WZR� SUDLULH�FORYHUV� FDQ� VWLOO� EH� GLVWLQJXLVKHG�� DV� WKH� ZKLWH� SUDLULH�
FORYHU�KDV�EURDGHU�OHDIOHWV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW

���



��� �3VRUDOHD�HVFXOHQWD�3XUVK��,QGLDQ�EUHDGURRW��SUDLULH
WXUQLS�

&XUUHQW�QDPH���3HGLRPHOXP�HVFXOHQWXP��3XUVK��5\GE�

�

$� FRPSDFW�� KDLU\� SHUHQQLDO�� RIWHQ� VRPHZKDW� EUDQFKHG�� FRPPRQO\
RQH� WR� VHYHUDO�VWHPPHG�IURP�D�VZROOHQ�YHUWLFDO� URRW� MXVW�EHORZ� WKH
VRLO�VXUIDFH��UHDFKLQJ�XVXDOO\�QR�PRUH�WKDQ�D�IRRW�LQ�KHLJKW��/HDYHV
ZLWK� SHWLROHV� RQH� RU� WZR� LQFKHV� ORQJ�� WKH� EODGH� GLYLGHG� LQWR� ILYH
HOOLSWLFDO� OHDIOHWV� LQ� D� IDQ�OLNH� PDQQHU�� )ORZHULQJ� VWDONV� VWRXW�� WKH
XSSHU� RQH�KDOI� RFFXSLHG�E\� D� GHQVH�� KDLU\�JURXS�RI� VPDOO� IORZHUV�
7KH�IORZHUV�DUH�SHD�IORZHU�VKDSHG��SDOH�JUHHQ�DQG�EOXH�SXUSOH�
$� IDLUO\� FRPPRQ� SODQW� RQ� GU\� ULGJHV� DQG� VORSHV�� DW� OHDVW� LQ� WKH

/HWKEULGJH�DUHD�EXW�HDVLO\�PLVVHG��,QGLDQ�EUHDGURRW�ZDV�DQ�LPSRUWDQW
IRRG�IRU�WKH�%ODFNIRRW�ZKR�DWH�WKH�VWDUFK\�URRWV�LQ�D�YDULHW\�RI�ZD\V�
7KHUH� DUH� WZR� OXSLQHV� NQRZQ� IURP� RXU� DUHD��/XSLQXV� DUJHQWHXV

3XUVK� �IRU� H[DPSOH�� LQ�:ULWLQJ�RQ�6WRQH� 3URYLQFLDO� 3DUN� DQG� QHDU
3LFWXUH� %XWWH�� DQG�/XSLQXV� SXVLOOXV� 3XUVK� �'LQRVDXU
3URYLQFLDO�3DUN�� WKDW� KDYH� YHU\� VLPLODU� OHDYHV�� DQG� WKDW� PD\� EH
FRQIXVHG�ZLWK�WKH�,QGLDQ�EUHDGURRW��7KH�YHU\�REYLRXVO\�EOXH�IORZHUV
RI� WKH�OXSLQHV�ZRXOG�LGHQWLI\�WKHP��7KH\�DOVR�KDYH�VLOYHU\��VPRRWK
KDLU�DQG�ODFN�WKH�WXEHURXV�URRW��LQ�IDFW��/XSLQXV�SXVLOOXV�LV�DQ�DQQXDO�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



��� �5RVD�DUNDQVDQD�3RUWHU��SUDLULH�URVH�

�

$� VPDOO� VKUXE� XVXDOO\� QR� PRUH� WKDQ� ����� KLJK�� VSULQJLQJ� IURP� D
GHHS�URRW��DQG�RIWHQ�G\LQJ�EDFN�WR�MXVW�DERYH�JURXQG�OHYHO�GXULQJ�WKH
ZLQWHU�� 6WHPV� ZLWK� ILQH� SULFNOHV�� WKH� RQHV� DW� WKH� OHDI� EDVH� QRW
REYLRXVO\� ODUJHU� WKDQ� WKRVH�HOVHZKHUH��/HDYHV�GLYLGHG� LQWR���RU���
�VRPHWLPHV� IHZHU�� EURDGO\� DQG� SRLQWHGO\� HOOLSWLF� OHDIOHWV�� WKHLU
PDUJLQV�EHLQJ�WRRWKHG��)ORZHUV�DERXW����DFURVV��D�ILYH�SHWDOOHG�SLQN
�YHU\�UDUHO\�ZKLWH��URVH��7KH�SUDLULH�URVH�FDQ�EH�GLVWLQJXLVKHG�IURP
VPDOO�SODQWV�RI�WKH�&RPPRQ�:LOG�5RVH��5RVD�ZRRGVLL���1R������E\
WKH�IDFW� WKDW� LQ� WKH� ODWWHU� WKH�VWHP�SULFNOHV�DUH�YHU\�SURPLQHQW�DW� WKH
OHDI�EDVHV��7KH�SUDLULH�URVH�LV�DOVR�PXFK�VKRUWHU��RQ�WKH�DYHUDJH�KDV
WZR�PRUH� OHDIOHWV� SHU� OHDI�� DQG� KDV� VOLJKWO\� ODUJHU� IORZHUV� WKDQ� WKH
FRPPRQ�ZLOG�URVH�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



��� �5RVD�ZRRGVLL�/LQGO���:RRGV
�URVH��FRPPRQ�ZLOG�URVH�

�

$�VKUXE�FRPPRQO\�UHDFKLQJ���RU���IHHW�LQ�KHLJKW�LQ�WKH�FRXOHHV�EXW
VRPHZKDW� KLJKHU� LQ�PRLVW� DUHDV�� 7KH� VWHP� LV� SULFNO\�� EXW� WKH� VWHP
SULFNOHV�DUH�HLWKHU�UHVWULFWHG�WR�RU�REYLRXVO\�ODUJHVW�DW�WKH�EDVH�RI�WKH
OHDYHV��7KH�OHDYHV�KDYH�ILYH��VHYHQ��RU�QLQH�EOXQWO\�HOOLSWLFDO�OHDIOHWV
ZLWK� WRRWKHG�PDUJLQV��)ORZHUV�SLQN�RU� UHG��D� URVH�ZLWK� ILYH�SHWDOV�
QRUPDOO\�OHVV�WKDQ����DFURVV�
7KH�FRPPRQ�ZLOG�URVH�GHYHORSV�EHVW�LQ�ORZHU��SURWHFWHG�FRXOHHV�

EXW� RFFDVLRQDOO\� EHFRPHV� HVWDEOLVKHG� DV� D� VPDOO� VKUXE� RQ� FRXOHH
VORSHV�DV�ZHOO��,W�PD\�WKHUH�EH�FRQIXVHG�ZLWK�WKH�SUDLULH�URVH��5RVD
DUNDQVDQD�� IURP� ZKLFK� LW� GLIIHUV� LQ� YDULRXV� ZD\V� �VHH� FRPPHQWV
XQGHU� 1R�� ����� 7KH� FRPPRQ� ZLOG� URVH� GRHV� QRW� GLH� EDFN� DV� WKH
SUDLULH�URVH�GRHV��$�WKLUG�VSHFLHV��WKH�SULFNO\�URVH��5RVD� DFLFXODULV
/LQGO���� LV� WKH� IORUDO� HPEOHP�RI� WKH� SURYLQFH� RI�$OEHUWD�� ,W� LV�PRUH
FRPPRQ�IXUWKHU�QRUWK�EXW�GRHV�RFFXU�LQ�VKHOWHUHG�DUHDV�LQ�VRXWKHUQ
$OEHUWD�� ,W� LV� YHU\� VLPLODU� WR� WKH� FRPPRQ�ZLOG� URVH�� IURP�ZKLFK� LW
PD\�EH�VHSDUDWHG�E\�WKH�IRUPHU
V�GHQVHO\�SULFNO\�VWHP��QRW�PHUHO\�RU
PRVW�SURQRXQFHG�DW� WKH� OHDI�EDVHV��� ,GHQWLILFDWLRQ�RI� WKH�ZLOG� URVHV
PD\�EH�HVSHFLDOO\�GLIILFXOW�ZKHUH�DOO�WKUHH�LQWHUPLQJOH�
)ORZHULQJ�WLPH��(DUO\�-XQH�DQG�-XO\

���



��� �6SKDHUDOFHD�FRFFLQHD��3XUVK��5\GE���VFDUOHW�JOREH�
PDOORZ���DSULFRW�PDOORZ�

�

$� ORZ��VSUDZOLQJ��JUH\�JUHHQ�SHUHQQLDO��JURZLQJ�IURP�D�EUDQFKLQJ
URRW�VWRFN��RIWHQ�LQ�H[WHQVLYH�FRORQLHV��6WHPV�RIWHQ�EUDQFKHG��DERXW
D�IRRW�ORQJ�RU�OHVV��PRVWO\�UHFOLQLQJ��/HDI�SHWLROH�DQG�OHDI�EODGH�HDFK
DERXW�DQ� LQFK� ORQJ�� WKH�EODGH�GLYLGHG� LQWR���RU��� OHDIOHWV�� WKH� ODUJHU
RQHV�FOHIW�DW�WKH�WLS��MRLQHG�LQ�D�IDQ�OLNH�PDQQHU��)ORZHUV�LQ�JURXSV�RI
DERXW� VL[� DW� WKH� WLSV� RI� EUDQFKHV�� EULJKW� DSULFRW� RUDQJH�� ZLWK� ILYH
EURDG��VOLJKWO\�QRWFKHG�SHWDOV�
7KH�DSULFRW�PDOORZ�JURZV�LQ�DQ\�RI� WKH�PRUH�H[SRVHG�VLWHV��DQG

PD\�EHFRPH�ZHHG\�DORQJ�URDGVLGHV��,W�LV�WKH�RQO\�DSULFRW�RU�RUDQJH
IORZHU�LQ�WKH�FRXOHHV�DQG�FDQ�VFDUFHO\�EH�PLVWDNHQ�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



��� �6\PSKRULFDUSRV�RFFLGHQWDOLV�+RRN���ZHVWHUQ�VQRZEHUU\�
EXFNEUXVK��ZROIEHUU\�

�

$� EUDQFKLQJ�� QHDUO\� KDLUOHVV� VKUXE� UHDFKLQJ� WZR� IHHW� LQ� KHLJKW� LQ
GULHU�VLWHV��KLJKHU�LQ�FHUWDLQ�FRXOHH�ERWWRPV��,W�VSUHDGV�IURP�WKH�URRWV
DQG� WKHUHIRUH� WHQGV� WR� IRUP� ODUJH�FRORQLHV��/HDYHV� LQ�SDLUV��XVXDOO\
RYDO� EXW� VRPHWLPHV� ZLWK� D� IHZ� OREHV�� IDLUO\� WKLFN�� XS� WR� ��� ORQJ�
)ORZHUV� LQ� VPDOO�FOXVWHUV�QHDU� WKH�EUDQFK�WLSV�� OLNH�D� VKDOORZ�� ILYH�
SHWDOOHG�FXS��WKH�ILYH�VWDPHQV�VWLFNLQJ�ZHOO�RXW�RI�WKH�KDLU\�PRXWK�RI
WKH�IORZHU��)UXLW�D�ZKLWH��URXQG�EHUU\�ò��DFURVV��YHU\�VRIW�DQG�UDWKHU
GU\�LQVLGH�
3URWHFWHG�VORSHV�DQG�ORZHU�FRXOHHV�
,Q� JHQHUDO� DSSHDUDQFH� WKH� SODQW� PD\� EH� PLVWDNHQ� IRU�$SRF\QXP

DQGURVDHPLIROLXP�ZKLFK��KRZHYHU��KDV�D�PLON\�MXLFH��LV�QRW�ZRRG\�
DQG�KDV�D�VOHQGHU�GRXEOH�SRG�IRU�IUXLW�
)ORZHULQJ�WLPH��0LG�VXPPHU

���



��� �9LFLD�DPHULFDQD�0XKO��H[�:LOOG���$PHULFDQ�YHWFK��ZLOG
YHWFK�

�

$�GHHS�URRWHG�SHUHQQLDO�ZLWK�VHYHUDO�RU�PDQ\�VOHQGHU�VWHPV�XS�WR�D
IRRW�LQ�OHQJWK��ORGJHG�DW�WKH�EDVH��/HDYHV�GLYLGHG�LQWR�DERXW�D�GR]HQ
QDUURZO\�HOOLSWLFDO�OHDIOHWV��DQG�D�IUHTXHQWO\�IRUNHG�WHQGULO�DW�WKH�WLS�
DOORZLQJ� WKH�SODQW� WR�XVH�RWKHUV�DV�D� VXSSRUW��6HYHUDO� IORZHU�VWDONV
GHYHORS�LQ�WKH�XSSHU�SDUW�RI� WKH�VWHP��HDFK�ZLWK�DERXW�KDOI�D�GR]HQ
SXUSOH��SHD�OLNH�IORZHUV��7KH�IUXLW�LV�D�VPDOO��VKDUSO\�SRLQWHG�SRG�
1RW� YHU\� FRQVSLFXRXV�� EXW� IDLUO\� FRPPRQ� LQ� UDWKHU� SURWHFWHG

DUHDV��DQG�VRPHWLPHV�RQ�ULGJHV�
7KH�ZLOG�YHWFK�PD\�EHFRPH�ZHHG\�DORQJ�URDG�FXWV�DQG�SDWKV��,Q

VXFK� SODFHV�� LW� LV� HDVLO\� FRQIXVHG�ZLWK� DQ� LQWURGXFHG�ZHHG\� YHWFK�
9LFLD� FUDFFD � /��� ZKLFK� LV� ODUJHU� LQ� DOO� ZD\V�� KDYLQJ� PRUH� WKDQ� D
GR]HQ�IORZHUV�SHU�VWDON�WKDW�WHQG�WR�SRLQW�DOO�WR�RQH�VLGH�
)ORZHULQJ�WLPH��(DUO\�DQG�PLG�VXPPHU

���



3ODQWV�ZLWK�JUHHQ�RU�LQFRQVSLFXRXV�IORZHUV�RU
ODFNLQJ�IORZHUV�DOWRJHWKHU

���



��� �$JURS\URQ�FULVWDWXP��/���*DHUWQ���FUHVWHG�ZKHDWJUDVV�

�

$�EXQFKHG�JUDVV�JURZLQJ�WR�D�KHLJKW�RI�VRPHZKDW�PRUH�WKDQ�D�IRRW
LQ� XQGLVWXUEHG� FRXOHH� DUHDV�� EXW� FRQVLGHUDEO\� WDOOHU� XQGHU� EHWWHU
JURZLQJ� FRQGLWLRQV�� 7KH� HDU� LV� ���� LQFKHV� ORQJ� DQG� FOHDUO\� WZR�
VLGHG�� WKH� VLGH�XQLWV� �VSLNHOHWV�� EHLQJ� DUUDQJHG� LQ� WZR� URZV� DQG
VWDQGLQJ�RXW�ULJLGO\�DW�DQ�DQJOH�RI�DERXW������7KH�VSLNHOHWV�DW�WKH�WRS
RI� WKH� VSLNH� DUH� XVXDOO\� PRUH� FOHDUO\� EULVWOH�WLSSHG� WKDQ� WKH� RQHV
EHORZ�
&UHVWHG�ZKHDWJUDVV�LV�XQPLVWDNDEOH�EHFDXVH�RI�LWV�VWLII�VSLNH��,W�LV

QRW�UHDOO\�D�QDWLYH��EXW�LV�DQ�LQWURGXFHG�IRUDJH�JUDVV�RI�FRQVLGHUDEOH
YDOXH� IRU�GULHU� UHJLRQV�� ,W� KDV�KRZHYHU�SURYHQ� WR�EH� DQ� DJJUHVVLYH
ZHHG� DQG�KDV� EHFRPH�HVWDEOLVKHG� LQ�PDQ\� FRXOHH� DUHDV�� XVXDOO\� LQ
JUDVV\�FRXOHH�ERWWRPV�
)ORZHULQJ�WLPH��/DWH�-XQH�DQG�-XO\

���



��� �$JURS\URQ�VPLWKLL�5\GE���ZHVWHUQ�ZKHDWJUDVV�
&XUUHQW� QDPH���3DVFRS\UXP�VPLWKLL� �5\GE��� �%DUNZRUWK�	�'�5�

'HZH\

�

%OXH�JUHHQ� UDWKHU� VWRXW� DQG� HUHFW� JUDVV�ZLWK� D� FUHHSLQJ� URRW�VWRFN�
UHDFKLQJ� RQH� RU� WZR� IHHW� LQ� KHLJKW�� /HDYHV� UDWKHU� VWLII�� 7KH� HDU� LV
QDUURZ�DQG�IDLUO\�ORQJ��DERXW�����DQG�FRQVLVWV�RI�IODWWHQHG�JURXSV�RI
JUHHQ�� FKDII\�RUJDQV� �VSLNHOHWV���7KH� VSLNHOHWV� DUH� DSSUHVVHG� WR� WKH
PDLQ�VWHP�RI�WKH�HDU��DQG�DUH�DUUDQJHG�LQ�WZR�ORQJLWXGLQDO�URZV�
:HVWHUQ�ZKHDWJUDVV� LV� FRPPRQ� HVSHFLDOO\� LQ� WKH� IODWWHU� DUHDV� RI

WKH� FRXOHH� ERWWRPV�� EXW� DOVR� RQ� OHYHO� DUHDV� KLJKHU� XS�� ,W� IRUPV
H[WHQVLYH�SDWFKHV�WKDW�DUH�QRW��KRZHYHU��YHU\�GHQVH�
7KHUH�DUH�RWKHU�ZKHDWJUDVVHV�WKDW�UHVHPEOH�WKLV�VSHFLHV�WR�YDU\LQJ

GHJUHHV��IRU�H[DPSOH�QRUWKHUQ�ZKHDWJUDVV��$��GDV\VWDFK\XP�>+RRN�@
6FULEQ���� DQG� P\� GHVFULSWLRQ� DQG� LOOXVWUDWLRQ� DUH� QRW� VXIILFLHQW� WR
SURYLGH� D� UHOLDEOH� LGHQWLILFDWLRQ�� 7KH� PRUH� SHUVLVWHQW� UHDGHU� LV
UHIHUUHG� WR� WKH�)ORUD� RI� $OEHUWD� RU� RWKHU� ZRUNV� FLWHG� LQ� WKH
%LEOLRJUDSK\�
)ORZHULQJ�WLPH��/DWH�-XQH�DQG�-XO\

���



��� �$ULVWLGD�ORQJLVHWD�6WHXG���UHG�WKUHH�DZQ�JUDVV��WKUHH�DZQ�
&XUUHQW�QDPH���$ULVWLGD�SXUSXUHD�YDU��ORQJLVHWD��6WHXGDO��9DVH\

�

$�WXIWHG�JUDVV��ZLWK�ULJLGO\�HUHFW�EXW�VOHQGHU�VWHPV�D�IRRW�RU�OHVV�LQ
KHLJKW��7KH�IORZHUV�RU��VHHGV��DUH�LQ�D�ORRVH�JURXS�WKDW�KDV�VOHQGHU
VLGH� EUDQFKHV� DOVR� SRLQWLQJ� ULJLGO\� XSZDUGV�� 7KH� �VHHG�� KDV� WKUHH
ORQJ��VWUDLJKW�EULVWOHV��DZQV��WKDW�VSUHDG�RXW�ZLGHO\��WKHVH�DZQV�DUH
DERXW���RU����ORQJ�
5HG�WKUHH�DZQ�JUDVV�LV�D�TXLWH�XQPLVWDNDEOH�JUDVV��RQH�RI�WKH�PRVW

VWULNLQJ� QDWLYH� RQHV� EHFDXVH� RI� LWV� UHPDUNDEOH� WULSOH� DZQV�� ,W� LV� DQ
RSHQ�TXHVWLRQ�ZKHWKHU�WKLV�JUDVV�LV�FRPPRQ�DW�'LQRVDXU�RU�:ULWLQJ�
RQ�6WRQH� 3URYLQFLDO� 3DUNV�� ,Q� WKH� /HWKEULGJH� FRXOHHV�� LW� LV� UDWKHU
RIWHQ�VHHQ�RQ�EDUH�ULGJHV��DQG�LV�YHU\�REYLRXV�ZKHUH�LW�JURZV�LQ�ODWH
VXPPHU�
)ORZHULQJ�WLPH��-XQH�DQG�-XO\

���



�����%RXWHORXD�JUDFLOLV��+�%�.���/DJ��H[�*ULIILWKV��EOXH
JUDPD�

�

$� VOHQGHU�� WXIWHG� JUDVV�� RIWHQ� VSUHDGLQJ� VRPHZKDW�� 0RVW� OHDYHV
JURZ�IURP�WKH�WXIW��EXW�RQH�RU�WZR�DUH�SUHVHQW�RQ�WKH�VWDON�WKDW�PD\
UHDFK�D�IRRW�LQ�KHLJKW��$W�WKH�WRS�RI�WKH�IORZHULQJ�VWDONV�WKHUH�DUH����
VSLNHV�� ZLWKRXW� VHSDUDWH� VWDONV�� DQG� VSDFHG� ZHOO� DSDUW�� (DFK� VSLNH
UHDFKHV�RXW�DW�D�UDWKHU�VKDUS�DQJOH�DQG�LV�UHGGLVK�SXUSOH�LQ�FRORXU��LW
LV� FRPSOHWHO\� RQH�VLGHG�� ZLWK� DOO� WKH� VWLII�� EULVWOH�OLNH� RUJDQV
H[WHQGLQJ�GRZQ�DW�DQ�DQJOH�DW�ILUVW��/DWHU�RQ�LQ�WKH�VHDVRQ�WKH�VSLNHV
ORVH�WKHLU�VWUDLJKWQHVV�DQG�FXUO�EDFN�LQ�VXFK�D�ZD\�WKDW�WKH�EULVWOH�RU
FKDII�OLNH�RUJDQV�VWDQG�XS�
,W�LV�GLIILFXOW�WR�FRQIXVH�WKLV�JUDVV�ZLWK�RWKHUV�ZKHQ�LWV�VSLNHV�DUH

YLVLEOH�� ,W� JURZV� RQ� ULGJHV� DQG� RWKHU� H[SRVHG� SODFHV�� :KHQ� EOXH
JUDPD� LV� LQ� IORZHU�� WKH� FXULRXV� REVHUYHU�ZLOO� ILQG� WKDW� DOO� VWDPHQV
KDQJ�GRZQ�IURP�WKH�EULVWO\�VLGH�RI�HDFK�VSLNH��ZKLOH�WKH�IHDWKHU�OLNH
SROOHQ�UHFHSWRUV� �VWLJPDV�� UHDFK�XS�DERYH� WKH�VWUDLJKW�� VWLII�EDFN�RI
WKH�VSLNH�
)LUVW�1DWLRQV� SHRSOH� DUH� VDLG� WR� KDYH� IRUHFDVW� WKH�ZLQWHU� RQ� WKH

EDVLV�RI�WKH�QXPEHU�RI�VSLNHV�SHU�VWDON���WKH�PRUH�VSLNHV��WKH�PRUH
VHYHUH�WKH�ZLQWHU�ZRXOG�VXSSRVHGO\�EHFRPH�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



�����&DODPRYLOID�ORQJLIROLD��+RRN���+DFNHO��SUDLULH�VDQGZHHG�
�VDQGJUDVV�

�

2QH�RI�WKH�WDOOHVW�JUDVVHV�WKDW�PD\�EH�IRXQG�LQ�WKH�FRXOHHV��XVXDOO\
WZR� WR� WKUHH� IHHW� KLJK��� IRUPLQJ� ODUJH�� EXW� QRW� YHU\� GHQVH� SDWFKHV
WKDW��EHFDXVH�RI�WKHLU�\HOORZLVK�JUHHQ�FRORU��FDQ�RIWHQ�EH�UHFRJQL]HG
DW�D�GLVWDQFH��7KH�ODUJHU�OHDYHV�DUH�QHDUO\�D�IRRW�LQ�OHQJWK�DQG�VWDQG
RXW�UDWKHU�ULJLGO\�IURP�WKH�XSULJKW�VWDON��7KH�IORZHU�EHDULQJ�SDUW�RI
WKH� VWDON� LV� DERXW���� ORQJ� DQG�KDV�PDQ\� VOHQGHU� VLGH�EUDQFKHV� WKDW
WHQG�WR�EH�YHU\�HUHFW��7KH�FKDII\�VFDOH�OLNH�RUJDQV�DURXQG�WKH��VHHGV�
DUH�SDSHU\�DQG�ZKLWH��RIWHQ�ZLWK�D�GLVWLQFW�JUHHQ�OLQH�RQ�WKH�EDFN�RI
HDFK�
3UDLULH�VDQGZHHG��DV�WKH�QDPH�VXJJHVWV��LV�YHU\�FRPPRQ�LQ�VDQG\

DUHDV�RQ�WKH�SUDLULHV��,Q�VRPH�RI�WKH�PRUH�XQVWDEOH�GXQHV�LW�JLYHV�D
PHDVXUH�RI�VWDELOLW\�DV�LW�LQYDGHV�VXFK�VLWHV�HDVLO\��,Q�WKH�FRXOHHV�LW�LV
DOVR�TXLWH�FRPPRQ�LQ�YDULRXV�JUDVV\�DUHDV��QRW�WRR�H[SRVHG��HLWKHU�LQ
FRXOHH�ERWWRPV�RU�VRPH�UDWKHU�OHYHO�QRUWK�IDFLQJ�VORSHV�
)ORZHULQJ�WLPH��-XO\

���



�����&DUH[�ILOLIROLD�1XWW���WKUHDG�OHDYHG�VHGJH�

�

$�WXIWHG�SODQW�ZLWK�YHU\�VOHQGHU�EXW�UDWKHU�ZLU\�OHDYHV�IURP�WKH�EDVH
RI�WKH�HTXDOO\�VOHQGHU�VWDONV��DQG�UHDFKLQJ�DERXW�DV�KLJK��7KH�ERWWRP
���RI�ROGHU�OHDYHV�IRUPV�D�EURZQ��OHDI\�VKHDWK�DW�WKH�EDVH��)ORZHULQJ
VWDONV� ����� KLJK�� QHDUO\� DV� WKLQ� DV� WKH� OHDYHV� EXW� VRPHZKDW� WKUHH�
VLGHG��7KH� IORZHUV�DUH�FURZGHG�RQWR� WKH�XSSHU�RQH� LQFK�RU� OHVV�RI
WKH� VWDON�� WKH� IHPDOH� LQ� WKH� ORZHU� KDOI� RI� WKH� VSLNH�� LQ� WKH� D[LOV� RI
EURDG� VWHP�VFDOHV�� WKH�PDOH� IORZHUV� �ZLWK� VWDPHQV�� DUH� DERYH�� DQG
KDYH�PRUH�QDUURZ�VFDOHV��7KH�WRS�RI�WKH�VSLNH�LV�WKHUHIRUH�REYLRXVO\
WKLQQHU�WKDQ�WKH�ERWWRP��7KH�VWHP�VFDOHV�RI�WKH�VSLNH�KDYH�D�EURZQ
EDFN�DQG�WUDQVOXFHQW�SDSHU\�PDUJLQ�
7KLV�VHGJH��RQH�RI�DERXW�D�WKRXVDQG�VSHFLHV��PD\�EH�WKH�RQO\�RQH

WKDW�KDV�WUXO\�DGDSWHG�LWVHOI�WR�FRXOHH�FRQGLWLRQV��DV�PRVW�VHGJHV�DUH
PRLVWXUH�ORYLQJ�SODQWV��,W�PD\�EH�VHHQ�RQ�VRPH�RI�WKH�GULHVW�VRXWK�
IDFLQJ�VORSHV��$OWKRXJK�JUDVV�OLNH� LQ�DSSHDUDQFH�� WKH�GHVFULSWLRQ�RI
WKH�VSLNH�JLYHQ�DERYH�ZLOO�LGHQWLI\�LW�DV�D�VHGJH�
)ORZHULQJ�WLPH��0LG�0D\�WR�HDUO\�-XQH

���



�����(O\PXV�FDQDGHQVLV�/���&DQDGD�ZLOGU\H�

�

$�WDOO��VOHQGHU�JUDVV�WKDW�IRUPV�VPDOO�FOXPSV��DQG�UHDFKHV�����IHHW�LQ
KHLJKW��7KH�OHDYHV�DUH�VRPHZKDW�EOXH�JUHHQ�DQG�DUH�QHDUO\�DOO�RQ�WKH
XSULJKW� VWHP�� 7KH� HDU� LV� YHU\� U\H�OLNH�� RIWHQ� VOLJKWO\� QRGGLQJ�� DQG
UDWKHU� GHQVH� H[FHSW� WKH� YHU\� ORZHVW� SDUW� ZKHUH� WKH� VWHP� LV� VWLOO
YLVLEOH��DQG� LV�DERXW���� ORQJ��7KH� LQGLYLGXDO� IORZHU�XQLWV�DUH� VWDON�
OHVV� DQG� FRQVLVW� RI� DERXW� �� RU�PRUH� JUHHQ�� ORQJ�� FKDII�OLNH� RUJDQV
WKDW�WDSHU�RXW�LQWR�ORQJ��FXUYHG�EULVWOHV��DZQV���PDQ\�RI�WKH�EULVWOHV
EHLQJ�DQ�LQFK�ORQJ�
7KH�PRVW�FRPPRQ�SODFH�WR�ILQG�&DQDGD�ZLOGU\H�LV�RQ�JUDVV\�ULYHU

IODWV� DQG� ORZHU� FRXOHH� ERWWRPV��:KHUH� LW� RFFXUV� LW� LV� YHU\� VWULNLQJ
EHFDXVH�RI� LWV�KHLJKW�DQG�RIWHQ�VOLJKWO\�QRGGLQJ��U\H�OLNH�HDU��7KHUH
DUH�D�QXPEHU�RI�RWKHU�ZLOG�U\H�JUDVVHV�LQ�$OEHUWD�EXW�QRQH�ZLWK�VXFK
ORQJ�DQG�FXUYHG�DZQV�
)ORZHULQJ�WLPH��-XO\

���



�����3RD�VDQGEHUJLL�9DVH\��6DQGEHUJ¶V�EOXHJUDVV�
&XUUHQW�QDPH���3��VHFXQGD�-��3UHVO��)LJ��$�

�

$� WXIWHG�� UDWKHU� VPDOO� JUDVV�� XVXDOO\� DERXW� D� IRRW� LQ� KHLJKW�� ZLWK
ULJLGO\�HUHFW�VWDONV��7KH�OHDYHV�DUH�VOHQGHU�DQG�QHDUO\�DOO�DW�WKH�EDVH
RI� WKH� VWHP�� 7KH� IORZHULQJ� SDUW� RI� WKH� VWDON� LV� RQO\� WZR� RU� WKUHH
LQFKHV� ORQJ�� UDWKHU� QDUURZ� DQG� VOHQGHU�� ZLWK� VHYHUDO� VPDOO� VLGH
EUDQFKHV�EHORZ��EHDULQJ�IDLUO\�FRPSDFW�VSLNH�OLNH�XQLWV�WKDW�GURS�RII
DW�WKH�HQG�RI�WKH�VHDVRQ��OHDYLQJ�RQO\�WKH�ORZHVW�WZR�FKDII\�RUJDQV�
6DQGEHUJ¶V� EOXHJUDVV� LV� D� FRPPRQ� JUDVV� IRXQG� RQ� ULGJHV� DQG

RWKHU�H[SRVHG�SODFHV��$�ODUJHU�EOXHJUDVV��.HQWXFN\�EOXHJUDVV��3RD
SUDWHQVLV�/���LV�RQH�RI�WKH�IHZ�LQWURGXFHG�SODQWV�WUXO\�HVWDEOLVKHG�LQ
XQGLVWXUEHG� FRXOHH� KROORZV�� DQG� DQ� LOOXVWUDWLRQ� RI� WKLV� VSHFLHV� LV
WKHUHIRUH�DGGHG��)LJ��%���,W� LV� WDOOHU� WKDQ�6DQGEHUJ¶V�EOXHJUDVV��DQG
QRW�WXIWHG�EXW�VSUHDGLQJ�E\�UKL]RPHV��DQG�WKHUHIRUH�RI�JUHDW�XVH�DV�D
ODZQ�JUDVV���7KH�VWDON�LV�OHVV�ULJLG�DQG�RIWHQ�EHQGV�WR�RQH�VLGH�ODWHU
LQ� WKH�VHDVRQ��$OVR�� WKH�IORZHULQJ�SRUWLRQ�RI� WKH�VWDON� LV�VRPHZKDW
ODUJHU��ZLWK�PRUH�DQG�ORQJHU�VWDONHG�VLGH�EUDQFKHV�
)ORZHULQJ�WLPH��0LG�VXPPHU

���



�����.RHOHULD�FULVWDWD�3HUV���-XQHJUDVV���SUDLULH�-XQHJUDVV�
&XUUHQW�QDPH���.RHOHULD�PDFUDQWKD��/HGHE���6FKXOW�

�

5LJLGO\� HUHFW�� WXIWHG� SODQWV� UHDFKLQJ� DERXW� ���� IHHW� LQ� KHLJKW�� 7KH
OHDYHV�DUH�UDWKHU�WKLQ�DQG�VKRUW��RQO\�D�IHZ�VPDOO�RQHV�EHLQJ�RQ�WKH
ORZHU� KDOI� RI� WKH� IORZHULQJ� VWDON�� 7KH� HDU� LV� ����� ORQJ�� VRIW� DQG
IOH[LEOH��YHU\�FRPSDFW��XVXDOO\�DERXW�Ǫ´�WKLFN��DQG�ODFNV�DQ\�EULVWOH�
OLNH� RUJDQV�� 7KH� ORZHU� SDUW� RI� WKH� VWHP� LV� RIWHQ� SXUSOH�� WKH� HDU� D
PL[WXUH�RI�SXUSOH��JUHHQ��DQG�SDSHU\�FKDII\�RUJDQV�
-XQHJUDVV�LV�JHQHUDOO\�GLVWULEXWHG�LQ�WKH�FRXOHHV��HYHQ�RQ�VRPH�RI

WKH�GULHU�ULGJHV��,W�PD\�SHUKDSV�EH�FRQIXVHG��RQ�VRPH�ULYHU�IODWV�RI
VLPLODU� VLWHV�� ZLWK� VPDOO� SODQWV� RI� UHHG� JUDVV� �&DODPDJURVWLV
LQH[SDQVD�*UD\�RU�&��PRQWDQHQVLV�6FULEQ���WKDW��KRZHYHU��KDYH�WKHLU
VPDOOHVW�IORZHU�XQLWV�ZLWK�GLVWLQFW�EULVWOHV��DZQV��
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



�����0XKOHQEHUJLD�FXVSLGDWD��7RUUH\��5\GE���SODLQV�PXKO\�

�

$�VOHQGHU�� WXIWHG�JUDVV�VWDQGLQJ�DERXW�D�IRRW�KLJK�RU�VOLJKWO\�PRUH�
7KHUH�DUH�RIWHQ�WZR�RU�WKUHH�VPDOOHU�IORZHULQJ�VWDONV��HDFK�LQ�WKH�D[LO
RI�D�ORZHU�OHDI�RI�WKH�PDLQ�VWDON��)ORZHUV�LQ�D�YHU\�QDUURZ��VOHQGHU
DUUDQJHPHQW�������ORQJ��ZLWK�VHYHUDO�VLGH�EUDQFKHV��QRW��SHUKDSV��DW
ILUVW�REYLRXV��SUHVVHG�WLJKWO\�DJDLQVW�WKH�PDLQ�VWDON��7KHUH�DUH�QR�WUXH
EULVWOHV�RU�DZQV��DOWKRXJK�VRPH�RI�WKH�FKDII\�EUDFWV�FDQ�EH�VKDUSO\
SRLQWHG��,W�LV�YHU\�FRPPRQ�LQ�RXU�DUHD�WR�KDYH�PDQ\��VHHGV��VZROOHQ
XS�� WKH�FKDII\�RUJDQV�VWURQJO\�EHQW� WR� WKH�VLGH� �DV� LQ� WKH�GUDZLQJ��
VRPHZKDW�OLNH�D�PLQXWH�ELUG¶V�KHDG��7KLV�PDOIRUPDWLRQ�LV�DSSDUHQWO\
FDXVHG�E\�D�VPDOO�LQVHFW�
7KH�SODLQV�PXKO\��E\�QR�PHDQV�DQ�REYLRXV�SODQW��LV�QHYHUWKHOHVV�D

FRPPRQ�SODQW�RI�GU\�VORSHV�DQG�ULGJHV�LQ�WKH�FRXOHH�DUHD��7KH�VPDOO
IORZHULQJ� VWDONV� LQ� WKH� D[LOV� RI� ODUJHU� OHDYHV� SURYLGH� DQ� HDV\
UHFRJQLWLRQ�PDUN��:KHQ�VRPH�NHUQHOV�DUH�SDUDVLWL]HG�DQG�RFFXS\�WKH
SHFXOLDU�VLGHZD\V�SRVLWLRQ�ZH�FDQ�EH�TXLWH�FHUWDLQ�RI�WKH�LGHQWLW\�RI
WKLV�VPDOO�JUDVV�
)ORZHULQJ�WLPH��-XO\

���



�����2U\]RSVLV�K\PHQRLGHV��5��	�6���5LFNHU��,QGLDQ�ULFHJUDVV�
&XUUHQW�QDPH��$FKQDWKHUXP�K\PHQRLGHV��5��	�6���%DUNZRUWK

�

$�WXIWHG�JUDVV�DERXW�WZR�IHHW�WDOO��XVXDOO\�ZLWK�PDQ\�ROG��GHDG�OHDYHV
DW� WKH� EDVH��7KH� OHDYHV� DUH� VOHQGHU�� WKH� WLSV� RI� WKH� XSSHUPRVW� RQHV
UHDFKLQJ�ZHOO� LQWR� WKH� IORZHU� DUHD�� )ORZHULQJ� VWDONV� VOHQGHU�� DW� WKH
WRS�GLYLGLQJ�LQWR�D�SURIXVLRQ�RI�KDLU�OLNH�DQG�RIWHQ�FXUYHG��EUDQFKLQJ
VPDOOHU�VWHPV��7KH�IORZHULQJ�XQLWV�WKHPVHOYHV�DUH�DOVR�ORQJ�VWDONHG
DQG� FRQVLVW� RI� WZR� FKDII\� EUDFWV� EHWZHHQ� ZKLFK� RQH� �VHHG�
GHYHORSV��7KH��VHHG�� LV�TXLWH�GDUN�ZKHQ�ULSH�EXW�FRYHUHG�E\�PDQ\
VWUDLJKW��ZKLWH� KDLUV�� DQG� WRSSHG� E\� D� VWLII� EULVWOH� �DZQ�� DW� OHDVW� DV
ORQJ�DV�WKH��VHHG��EXW�GURSSLQJ�RII�HDVLO\�
,QGLDQ�ULFHJUDVV�FDQQRW�EH�PLVWDNHQ�IRU�RWKHU�FRXOHH�QDWLYHV��ZLWK

WKH� SRVVLEOH� H[FHSWLRQ� RI� 5LFKDUGVRQ¶V� QHHGOHJUDVV� �6WLSD
ULFKDUGVRQLL�/LQN���7KH�ODWWHU�KDV�DQ�DZQ�WKDW�LV�WZLFH�EHQW�DQG�DERXW
ò´� ORQJ��DQG�PD\�RFFXU�RQO\�RQ� WKH�ZHVWHUQ� IULQJHV�RI�RXU�FRXOHH
DUHD��,QGLDQ�ULFHJUDVV�DYRLGV�WKH�PRVW�H[SRVHG�VLWHV�DQG�GRHV�EHVW�LQ
PRUH�OHYHO�DUHDV���VPDOO�JXOOLHV�RU�GLVWXUEHG�DUHDV�OLNH�JUDYHO�SLWV�
7KH� FRPPRQ� QDPH� LV� UDWKHU� IDQFLIXO�� WKHUH� VHHP� WR� EH� QR

VXEVWDQWLDWHG�UHSRUWV�RI�)LUVW�1DWLRQV�SHRSOH�PDNLQJ�PXFK�XVH�RI�WKH
JUDVV�� � ,W� GRHV�QRW� DSSHDU� WR�JURZ� LQ� VXIILFLHQWO\�PDVVHG� VWDQGV� WR
KDYH�PXFK�IRRG�SRWHQWLDO�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



�����6WLSD�FRPDWD�7ULQ��	�5XSU���QHHGOH�DQG�WKUHDG�JUDVV�
VSHDUJUDVV�

&XUUHQW� QDPH��+HVSHURVWLSD� FRPDWD � �7ULQLXV� 	� 5XSUHFKW�
%DUNZRUWK

�

$�WXIWHG�JUDVV�ZLWK�XQUXO\�VWHPV�RIWHQ�WZR�IHHW�ORQJ�WKDW�DUH�SDUWO\
ORGJHG��SDUWO\�EHQW��DQG�SDUWO\�PRUH�RU�OHVV�HUHFW��7KH�XSSHUPRVW�OHDI
WHQGV�WR�EH�D�VKHDWK�OLNH�RUJDQ�IURP�ZKLFK�WKH�IORZHULQJ�SRUWLRQ�RI
WKH� VWDON� HPHUJHV�� 7KH� �VHHGV�� DUH� VRPHZKDW� \HOORZ� DQG� KDLU\�
VKDUSO\� FLJDU�VKDSHG�� D� OLWWOH� OHVV� WKDQ� ó�� ORQJ�� DQG� KDYH� DQ
H[WUHPHO\�ORQJ��VWLII�� WLJKWO\� WZLVWHG�EULVWOH��DZQ���7KLV�DZQ��ZKLFK
PD\�EH����RU�ORQJHU��LV�FRLOHG��FXUYHG��RU�PHUHO\�EHQW��GHSHQGLQJ�RQ
ZHDWKHU�FRQGLWLRQV�
1HHGOH�DQG�WKUHDG�JUDVV� LV�FRPPRQ� LQ�PDQ\�JUDVV\�DUHDV�RI� WKH

FRXOHHV�� HVSHFLDOO\�ZKHUH� WKH� VRG� LV� QRW� YHU\�GHQVH�� DQG�GRHV�ZHOO
HYHQ�RQ� WRS�RI�PDQ\�GU\� ULGJHV��7KH�DZQ� LV�K\JURVFRSLF�� WZLVWLQJ
DQG� XQWZLVWLQJ� ZLWK� FKDQJLQJ� PRLVWXUH� FRQGLWLRQV�� 7KLV� FRQWLQXDO
PRYHPHQW� GULYHV� WKH� �VHHG�� WR� RU� HYHQ� LQWR� WKH� VRLO�� 1HHGOH�DQG�
WKUHDG� JUDVV�� EHFDXVH� RI� LWV� HQRUPRXVO\� ORQJ� DZQ� FDQQRW� UHDOO\� EH
FRQIXVHG�ZLWK�HYHQ�RWKHU�VSHFLHV�RI�6WLSD�
)ORZHULQJ�WLPH��-XO\

���



�����6WLSD�YLULGXOD�7ULQ���JUHHQ�QHHGOHJUDVV�
&XUUHQW�QDPH���1DVVHOOD�YLULGXOD��7ULQ���%DUNZRUWK

�

$�WXIWHG��VOHQGHU�JUDVV�UHDFKLQJ�WZR�IHHW�RU�PRUH�LQ�KHLJKW��WKH�ORQJ
DQG�VOHQGHU�OHDYHV�UHDFKLQJ�ZHOO�LQWR�WKH�IORZHU�DUHD��7KH�ODWWHU�LV���
�´�ORQJ�DQG�KDV�PDQ\�VLGH�EUDQFKHV�WKDW�DUH�QRW�DW�ILUVW�REYLRXV�DV
WKH\� DUH� VRPHZKDW� DSSUHVVHG� DJDLQVW� WKH� PDLQ� VWDON�� 7KH� FKDII\
RUJDQV�RI�WKH�IORZHU�XQLWV�DUH�VKDUSO\�SRLQWHG�DQG�HQFORVH�D�VLQJOH�
GDUN��VSLQGOH�VKDSHG��VHHG��WKDW�KDV�ILQH��VKRUW�ZKLWH�KDLUV�DQG�D���
���ORQJ�EDUE��DZQ��DW�WKH�HQG��7KH�DZQ�LV�XVXDOO\�EHQW�RQFH�RU�WZLFH�
*UHHQ�QHHGOHJUDVV�LV�D�IDLUO\�FRPPRQ�SODQW�RI�JUDVV\�FRXOHH�DUHDV

DQG� RFFDVLRQDOO\� RQ� WRS� RI� ULGJHV�� 7KHUH� DUH� RQH� RU� WZR� RWKHU
QHHGOHJUDVVHV� WKDW� PD\� FDXVH� FRQIXVLRQ�� DVLGH� IURP�QHHGOH�DQG�
WKUHDG� JUDVV� �1R�� ������ :HVWHUQ� QHHGOHJUDVV� �6WLSD� RFFLGHQWDOLV
7KXUE��H[�:DWV���DOVR�UHIHUUHG�WR�DV�6WLSD�FROXPELDQD�0DFRXQ���IRU
H[DPSOH�� LV� H[WUHPHO\� VLPLODU� EXW� LWV� �VHHGV�� DUH�PRUH� VOHQGHU� DQG
XVXDOO\� \HOORZLVK�� 7KH� PRUH� FRPSUHKHQVLYH� ZRUNV� VXFK� DV
+LWFKFRFN
V� WUHDWPHQW�RI�JUDVVHV�� VKRXOG�EH�FRQVXOWHG�E\�SHUVLVWHQW
ERWDQLVWV�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



�����$UWHPLVLD�FDPSHVWULV�/���ILHOG�ZRUPZRRG��ILHOG�VDJH�

�

$� WDOO� SHUHQQLDO�� RIWHQ� ZLWK� VHYHUDO� VWHPV� IURP� D� ORZ� FOXVWHU� RI
OHDYHV�� RFFDVLRQDOO\� UHDFKLQJ� WZR� IHHW� LQ� KHLJKW�� 7KH� ORZHVW� OHDYHV
KDYH�D�SHWLROH�DV�ORQJ�DV�WKH�OHDI�EODGH��WKH�EODGH�EHLQJ�GLYLGHG�LQWR
PDQ\� ORQJ� DQG� QDUURZ� GLYLVLRQV�� 7KH� ZKROH� OHDI� LV� DERXW� WKUHH
LQFKHV� ORQJ�DQG� OLJKWO\� VPRRWK�KDLU\��8SZDUGO\� WKH� OHDYHV�EHFRPH
VPDOOHU�DQG�OHVV�GLYLGHG�XQWLO��QHDU�WKH�IORZHUV��WKH�OHDYHV�DUH�VLPSOH
DQG� QDUURZ�� 6WHPV� DUH� PXFK� EUDQFKHG�� DOO� WKH� EUDQFKHV� EHLQJ
REOLTXHO\�HUHFW��)ORZHU�KHDGV�VPDOO�DQG�PDQ\�� ORRVHO\�DUUDQJHG�RQ
WKH�VPDOOHVW�VLGH�EUDQFKHV�
,Q�WKH�ORZHU�FRXOHHV�DQG�RQ�SURWHFWHG�VORSHV��VRPHWLPHV�EHFRPLQJ

HVWDEOLVKHG�RQ�GLVWXUEHG�JURXQG��7KH�ILHOG�ZRUPZRRG�GRHV�QRW�KDYH
DV�SURQRXQFHG�D�VDJH�VFHQW�DV�VRPH�RWKHU�VSHFLHV�
)ORZHULQJ�WLPH��/DWH�-XO\�LQWR�6HSWHPEHU

���



�����$UWHPLVLD�FDQD�3XUVK��VLOYHU�ZRUPZRRG��VLOYHU
VDJHEUXVK�

�

$Q� RIWHQ� JQDUOHG� VKUXE� XS� WR� �� RU� �� IHHW� KLJK�� ZLWK� ILEURXV�
VKUHGGLQJ� EDUN�� WKH� OHDYHV� DQG� \RXQJ� VWHPV� VRIW�KDLU\�� JLYLQJ� WKH
SODQW�D�JUH\LVK�ZKLWH�FRORXU��7KH�OHDYHV�DUH�UDWKHU�QDUURZ��DERXW�DQ
LQFK�RU�PRUH�ORQJ��VRPH�RI�WKH�ORZ�RQHV�VRPHWLPHV�FOHIW�RU�OREHG�DW
WKH� WLS��)ORZHU�KHDGV�VPDOO�DQG�FOXVWHUHG�RQ�VPDOO�VLGH�EUDQFKHV�DW
WKH�HQG�RI�ODUJHU�EUDQFKHV�
2FFDVLRQDO�RQ� VDQG\�DQG�H[SRVHG�DUHDV��EXW� HVSHFLDOO\�DEXQGDQW

RQ�ORZ�IODWV�
$Q� XQPLVWDNDEOH� SODQW� EHFDXVH� RI� LWV� WZLVWHG� ZRRG\� EDVH� DQG

REYLRXV� VDJH� VPHOO�� $� FORVHO\� UHODWHG� VDJHEUXVK��$UWHPLVLD
WULGHQWDWD�1XWW���UHSRUWHG�IURP�WKH�VRXWKZHVWHUQ�SDUW�RI�RXU�DUHD��KDV
FRQVLVWHQWO\�WKUHH�OREHG��PRUH�ZHGJH�VKDSHG�OHDYHV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW

���



�����$UWHPLVLD�GUDFXQFXOXV�/���GUDJRQ�ZRUPZRRG�
GUDJRQZRUW�

�

$�VOHQGHU��VPRRWK�DQG�PXFK�EUDQFKHG�SHUHQQLDO��JURZLQJ�WR�D�KHLJKW
RI� WKUHH�IHHW�RU�PRUH��7KH� OHDYHV�DUH���RU���� ORQJ�DW�PRVW��QDUURZ�
VORZO\� WDSHULQJ� WR�D�VKDUSO\�SRLQWHG� WLS��6RPH�RI� WKH� ODUJHVW� OHDYHV
DUH� UDUHO\�GHHSO\�FOHIW� LQWR� WKUHH�QDUURZ�GLYLVLRQV��7KH�VPDOO��RIWHQ
QRGGLQJ�DQG�VWDONHG�IORZHULQJ�KHDGV�DUH�ORRVHO\�GLVWULEXWHG�RYHU�WKH
WLSV�RI�DOO�EUDQFKHV�
7KH� GUDJRQ� ZRUPZRRG� LQ� VRXWKHUQ� $OEHUWD� LV� SHUKDSV� PRVW

FRPPRQO\� IRXQG� RQ� VWHHS� ULYHU� EDQNV� DQG� RWKHU� XQVWDEOH� DUHDV�
DOWKRXJK�LW�PD\�DOVR�EH�VHHQ�LQ�PRUH�JUDVV\�DUHDV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW

���



�����$UWHPLVLD�IULJLGD�:LOOG���SUDLULH�VDJHEUXVK��SDVWXUH�VDJH�

�

$� UDWKHU� VPDOO�� VRIW�� VLOYHU�JUHHQ� SHUHQQLDO� IRUPLQJ� VPDOO� SDWFKHV
EHFDXVH�RI�LWV�EUDQFKLQJ��FUHHSLQJ�VWHP��7KH�OHDYHV�DUH�OHVV�WKDQ�DQ
LQFK�ORQJ�DQG�GLYLGHG�LQWR�WKLQ��ILODPHQW�OLNH�GLYLVLRQV��0RVW�OHDYHV
DUH� FOXVWHUHG� RQ� ORZ�� VKRUW� EUDQFKHV�� )ORZHULQJ� VWDONV� UHDFKLQJ
DERXW� D� IRRW� RU� VOLJKWO\�PRUH� LQ� KHLJKW��ZLWK� XSULJKW� VLGH� EUDQFKHV
EHDULQJ�PDQ\��UDWKHU�ZHOO�VSDFHG�DQG�RIWHQ�QRGGLQJ�IORZHU�KHDGV�
3UDLULH�VDJHEUXVK�LV�RQH�RI�WKH�PRVW�FRPPRQ�FRXOHH�SODQWV�DQG�LV

IRXQG�RQ�DOPRVW�DOO�VLWHV��,W�LV�D�YHU\�IUDJUDQW�VSHFLHV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW

���



�����$UWHPLVLD�OXGRYLFLDQD�1XWW���VLOYHU�ZRUPZRRG��SUDLULH
VDJH�

�

$� FRORQ\�IRUPLQJ� SHUHQQLDO� ZLWK� PDQ\� HUHFW� VWHPV� IURP� FUHHSLQJ
URRW�VWRFNV�� JURZLQJ� WR� DERXW� �� IHHW� KLJK� LQ� WKH� FRXOHHV�� 6WHPV
XQEUDQFKHG� EHORZ��ZLWK�PDQ\�ZKLWH�IHOW\� OHDYHV� WKDW� DUH� SRLQWHGO\
HOOLSWLF��DERXW����´�ORQJ��$�UDWKHU�FRPSDFW��HORQJDWHG�JURXS�RI�VPDOO
IORZHU�KHDGV�GHYHORSV�DW�WKH�WRS�RI�HDFK�VWHP�
,Q� RXU� DUHD� WKH� VLOYHU� ZRUPZRRG� LV� FRPPRQO\� VHHQ� LQ� JUDVV\

FRXOHH�ERWWRPV��,W�LV�RQH�RI�RXU�PRVW�DURPDWLF�VDJHV�
)ORZHULQJ�WLPH��-XO\�DQG�$XJXVW

���



�����$WULSOH[�QXWWDOOLL�:DWV���*DUGQHU
V�VDOWEXVK��PRXQGVFDOH�
VDOW�VDJH�

&XUUHQW�QDPH��$WULSOH[�JDUGQHUL��0RTXLQ�7DQGRQ��'��'LHWULFK

�

$� SHUHQQLDO� WKDW� EUDQFKHV� DORQJ� WKH� JURXQG� EHIRUH� WKH� WLSV� RI� WKH
EUDQFKHV�JURZ�XS�WR�D�IRRW�RU�OHVV��$OO�OHDYHV�DQG�\RXQJ�VWHPV�KDYH
D� VLOYHU�JUH\� DSSHDUDQFH� EHFDXVH� RI� D� FRYHULQJ� RI� PLQXWH� VFDOHV�
KDLUV� DEVHQW��/HDYHV�HOOLSWLF�� WDSHULQJ�GRZQ� WR� WKH�SHWLROH�� DERXW� DQ
LQFK� ORQJ�� 7KH� ORZHU� VWHP� OHDYHV� XVXDOO\� KDYH� FOXVWHUV� RI� VPDOO
OHDYHV� LQ� WKHLU� D[LOV�� EXW� WKH� XSSHU� RQHV� KDYH� GHQVH� FOXVWHUV� RI
JUHHQLVK�IORZHUV�
2Q�YHU\�H[SRVHG�VLWHV��EXW�DOVR�RQ�VDOLQH�IODWV�
7KH� QDPH� �VDOW� VDJH�� LV� EDVHG� RQ� DSSHDUDQFH� RQO\�� DV� LW� LV� QRW

UHODWHG� WR� WKH� WUXH� VDJHV�� DQG� KDV� QRQH� RI� WKHLU� VFHQW�� ,W� FDQ� EH
GLVWLQJXLVKHG�IURP��IRU�H[DPSOH��WKH�VLOYHU�VDJHEUXVK�E\�WKH�IDFW�WKDW
LW�LV�QRW�ZRRG\��DQG�LV�FRPSOHWHO\�KDLUOHVV��7KH�KDLUOHVV�FKDUDFWHULVWLF
DOVR� VHUYHV� WR� VHSDUDWH� LW� IURP�&HUDWRLGHV� ODQDWD� �1R�� ������ 7KH
VLOYHU� VDOWEXVK� �$WULSOH[� DUJHQWHD � 1XWW���� VRPHWLPHV� DOVR� FDOOHG
VLOYHUVFDOH�� PD\� EH� PRUH� HDVLO\� FRQIXVHG� EXW� FDQ� EH� VHSDUDWHG� E\
PHDQV� RI� LWV� VRPHZKDW� DUURZ�VKDSHG� OHDYHV� WKDW� KDYH� D� GLVWLQFW
SHWLROH��,W�LV�DOVR�DQ�DQQXDO��ZKLOH�WKH�VDOW�VDJH�LV�SHUHQQLDO�
)ORZHULQJ�WLPH��-XO\�DQG�HDUO\�$XJXVW

���



�����&HUDWRLGHV�ODQDWD��3XUVK��-�7��+RZHOO��ZLQWHUIDW�
�2OGHU�QDPH���(XURWLD�ODQDWD��3XUVK��0RT��
&XUUHQW� QDPH���.UDVFKHQLQQLNRYLD�ODQDWD� �3XUVK��$��0HHXVH�	

6PLW

�

$�VPDOO��ZKLWH�KDLU\�SHUHQQLDO�ZLWK�VHYHUDO�HUHFW�VWHPV�IURP�D�UDWKHU
ZRRG\� EDVH�� 7KH� SODQWV� UDUHO\� UHDFK� PRUH� WKDQ� �ò� IHHW� LQ� KHLJKW
XQGHU� FRXOHH� FRQGLWLRQV�� /HDYHV� VWUDS�VKDSHG�� QDUURZLQJ� WR� WKH
URXQGHG� WLS�� ODFNLQJ� SHWLROHV�� 7KH� ODUJHVW� OHDYHV� �DERXW� RQH� LQFK
ORQJ�� XVXDOO\� KDYH� FOXVWHUV� RI� VPDOO� OHDYHV� LQ� WKHLU� D[LOV�� 7KH
LQFRQVSLFXRXV�\HOORZ��RU�UHG��DQG�JUHHQ�IORZHUV�IRUP�DQ�HORQJDWHG�
ORRVH�DUUDQJHPHQW�DW�WKH�WRS�RI�WKH�EUDQFK�VRPHWLPHV�ZLWK�VRPH�VLGH
EUDQFKHV��)UXLWV�SURYLGHG�ZLWK�IOXII\��ZKLWH�KDLU�
'U\� ULGJHV� DQG� RWKHU� H[SRVHG� SODFHV�� EXW� DOVR� LQ� PRUH� JUDVV\

VLWHV�
7KH�QDPH�³ZLQWHUIDW�� LV�EDVHG�RQ� WKH�KLJK�HVWHHP�UDQFKHUV�KDYH

IRU�WKLV�SODQW��ZKLFK�UHPDLQV�D�YDOXDEOH�IHHG�HYHQ�GXULQJ�WKH�ZLQWHU
PRQWKV��HVSHFLDOO\�IRU�VKHHS�
)ORZHULQJ�WLPH��/DWH�-XQH�DQG�-XO\

���



�����,YD�D[LOODULV�3XUVK��SRYHUW\ZHHG�

�

$Q� LQFRQVSLFXRXV�� GHHS�URRWHG� SHUHQQLDO�� VPRRWK� RU� QHDUO\� VR�
VRPHWLPHV�ZLWK�PDQ\�EUDQFKHV�DQG�UHDFKLQJ�D�KHLJKW�RI�����IHHW��EXW
RIWHQ�PXFK� VPDOOHU� DQG� VSDUVHO\� EUDQFKHG�� (YHQ� WKH� ODUJHVW� OHDYHV
DUH�ZLWKRXW�SHWLROH�DQG�QR�PRUH�WKDQ�DQ�LQFK�ORQJ��HOOLSWLFDO�LQ�VKDSH�
7KH�ORZHVW�OHDYHV�DUH�SDLUHG�EXW�WKH�XSSHU�RQHV�DUH�VLQJOH��)ORZHU�
KHDGV�OLNH�VPDOO��JUHHQ��QRGGLQJ�EHOOV��RQH�LQ�WKH�D[LO�RI�HDFK�RI�WKH
XSSHU�OHDYHV�
3RYHUW\ZHHG� PD\� VSUHDG� LQWR� UDWKHU� ODUJH� SDWFKHV�� DQG� FDQ

EHFRPH�ZHHG\��8QGHU�QDWXUDO�FRQGLWLRQV�LW�PD\�EH�PRVW�FRPPRQ�RQ
VWHHS��HURGLQJ�VORSHV�DQG�ULYHUEDQNV�
7KLV�VSHFLHV�PD\�HDVLO\�EH�RYHUORRNHG�DQG��HYHQ�ZKHQ�QRWLFHG��LW

PD\�EH�PLVWDNHQ�IRU�D�VPDOO�VSHFLHV�RI�VDJH��,WV�SDLUHG�ORZHU�OHDYHV
DQG�QRGGLQJ��VLQJOH�IORZHU�KHDGV�LGHQWLI\�LW�ZLWK�FHUWDLQW\
)ORZHULQJ�WLPH��0LG�VXPPHU

���



�����-XQLSHUXV�FRPPXQLV�/���FRPPRQ�MXQLSHU�

�

$� SURIXVHO\� EUDQFKHG�� VSUHDGLQJ� HYHUJUHHQ� VKUXE� ZLWK� UHVLQRXV
VPHOO�� XS� WR� WZR� RU� WKUHH� IHHW� KLJK� LQ� PRUH� VKDGHG� SODFHV�� ORZHU
ZKHQ�IXOO\�H[SRVHG��/HDYHV�GHQVHO\�FURZGHG�DORQJ�WKH�VWHP�EXW�LQ
ZKRUOV�RI�WKUHH��IODWWHQHG�DQG�VKDUS����SRLQWHG��FXUYHG�IRUZDUG��ROLYH
JUHHQ��ò�� ORQJ��7KH�EOXH�JUH\� UHVLQRXV��EHUU\´� LV�DFWXDOO\�D� IOHVK\
FRQH��DQG�LV�IRXQG�DPRQJ�WKH�OHDYHV�
5DWKHU�FRPPRQ�DQG�REYLRXV�DPRQJ�URFN� IRUPDWLRQV� LQ�:ULWLQJ�

RQ�6WRQH�3URYLQFLDO�3DUN��DQG�DOVR�NQRZQ�IURP�'LQRVDXU�3URYLQFLDO
3DUN��EXW�SHUKDSV�QRW�SUHVHQW�LQ�WKH�/HWKEULGJH�DUHD�
7KLV� LV� RQH� RI� WZR� HYHUJUHHQ� VKUXEV� LQ� WKH� FRXOHHV�� ERWK� EHLQJ

MXQLSHUV�� 7KH� OHDYHV� LQ� WKH� RWKHU�� WKH� FUHHSLQJ� MXQLSHU�� DUH� PXFK
VPDOOHU� DQG� PRUH� QDUURZO\� QHHGOH�VKDSHG� RU� DZO�VKDSHG�� DQG� LWV
VWHPV�FUHHS�RQ�WKH�JURXQG�
3ROOHQ�LV�VKHG�LQ�WKH�VSULQJ��WKH�SODQWV�DUH�HLWKHU�PDOH�RU�IHPDOH�

���



�����-XQLSHUXV�KRUL]RQWDOLV�0RHQFK��FUHHSLQJ�MXQLSHU�

�

$� PXFK�EUDQFKHG�� PDW�IRUPLQJ� HYHUJUHHQ� VKUXE� ZLWK� EUDQFKHV
VSUHDGLQJ�DORQJ�WKH�JURXQG�DQG�RIWHQ�URRWLQJ�WKHUH��7KH�VKUXE�UDUHO\
UHDFKHV� D� IRRW� LQ� KHLJKW�� 0RVW� OHDYHV� VFDOH�OLNH� DQG� LQ� SDLUV�
RYHUODSSLQJ�HDFK�RWKHU��$V�LQ�RWKHU�MXQLSHUV��WKH�VR�FDOOHG��EHUU\��LV
UHDOO\�D�IOHVK\�FRQH��DV�WKH�SODQW�LV�D�FRQLIHU�
7KH�FUHHSLQJ�MXQLSHU�PD\�JURZ�EHWZHHQ�DQG�RYHU�URFNV�RU�OHGJHV�

RU�PD\�IRUP�YHU\�ODUJH��IODW�SDWFKHV�RQ�JUDVV\�FRXOHH�VORSHV��,W�PD\
EH� FRQIXVHG� ZLWK�-XQLSHUXV� FRPPXQLV�� 6HH� FRPPHQWV� XQGHU� WKDW
VSHFLHV��1R������
3ODQWV� DUH� HLWKHU� PDOH� RU� IHPDOH�� WKH� SROOHQ� EHLQJ� VKHG� LQ� WKH

VSULQJ�

���



�����3DURQ\FKLD�VHVVLOLIORUD�1XWW���FUHHSLQJ�QDLOZRUW���ORZ
ZKLWORZ�ZRUW�

�

$� YHU\� ORZ�� ROLYH�JUHHQ�� KDLUOHVV� SHUHQQLDO� JURZLQJ� LQ� VPDOO
FXVKLRQV�DERXW�KDOI�D� IRRW�DFURVV��7KH� OHDYHV�DUH� VPDOO��QHHGOH�OLNH
RUJDQV�MRLQHG�ZLWK�OHDI�OLNH�SDSHU\�VWUDSV��WZR�IRU�HDFK�OHDI���DQG�DUH
VR� FURZGHG� WKDW� LW� LV� GLIILFXOW� WR� VHH� WKDW� WKH\� RFFXU� LQ� SDLUV�� 7KH
IORZHUV�DUH�PLQXWH��JUHHQ��ILYH�SRLQWHG�VWDUV�ZLWKRXW�DQ\�VWDON�
7KLV� VSHFLHV� LV� FRPPRQ� RQ� YHU\� GU\� DQG� H[SRVHG� ULGJHV� DQG

VORSHV��ZKHUH�LW�XVXDOO\�JURZV�WRJHWKHU�ZLWK�WKH�PRVV�SKOR[��,Q�IDFW�
DIWHU�WKH�IORZHUV�RI�WKH�ODWWHU�DUH�JRQH�WKH�WZR�DUH�YHU\�GLIILFXOW�WR�WHOO
DSDUW��DQG�ZH�KDYH�WR�UHO\�RQ�WKH�GU\�SHWDOV�UHPDLQLQJ�RQ�PDQ\�SKOR[
IORZHUV��WKH�SDSHU\�OHDI�VWUDSV��VWLSXOHV��LQ�3DURQ\FKLD�DQG�LWV�JUHHQ�
VWDU�OLNH� IORZHUV�� ,Q� JHQHUDO� DSSHDUDQFH�$VWUDJDOXV� NHQWURSK\WD � LV
DOVR�VLPLODU��EXW�QRW�TXLWH�DV�GHQVH��D�JRRG� ORRN�DW� WKH�GLYLGHG� OHDI
DQG�SRVVLEO\�WKH�VPDOO�SHD�OLNH�IORZHUV�DQG�SRGV�ZLOO�LGHQWLI\�LW�
5HODWHG�� (XURSHDQ� SODQWV� ZHUH� DW� RQH� WLPH� WKRXJKW� WR� SURYLGH� D

FXUH� IRU� ZKLWORZ�� DQ� LQIODPPDWLRQ� DW� WKH� EDVH� RI� ILQJHUQDLOV� DQG
WRHQDLOV�
)ORZHULQJ�WLPH��-XQH

���



�����3ODQWDJR�HORQJDWD�3XUVK��VOHQGHU�SODQWDLQ�

�

$�VPDOO�DQQXDO�SODQW�ZLWK�D�FOXVWHU�RI�QDUURZ��SRLQWHG��WZR�LQFK�ORQJ
OHDYHV� WKDW� DUH� RQO\� VOLJKWO\� KDLU\�� PRVWO\� DW� WKH� EDVH�� )ORZHULQJ
VWDONV� XQEUDQFKHG� DQG� OHDIOHVV�� VHYHUDO�� DQG� UHDFKLQJ� �� RU� ��� LQ
KHLJKW��7KH�IORZHUV�DUH�YHU\�VPDOO�DQG�JUHHQLVK�DQG�IRUP�D�VOHQGHU
VSLNH� RQ� WKH� XSSHU� KDOI� RI� WKH� VWDON�� 7KH� IUXLW� LV� YHU\� VPDOO�� DQG
FRQWDLQV�VHYHUDO�VPRRWK��SRLQWHG�VHHGV�
&RPPRQ� LQ� VRPH� RI� WKH� ORZ�� IODW� DUHDV� RI� 'LQRVDXU

3URYLQFLDO�3DUN�� EXW� DSSDUHQWO\� QRW� FRPPRQ� LQ�� RU� SRVVLEO\� DEVHQW
IURP�WKH�/HWKEULGJH�FRXOHHV�DQG�:ULWLQJ�RQ�6WRQH�3URYLQFLDO�3DUN�
7KHUH�DUH�RQH�RU�WZR�RWKHU�ZLOG�SODQWDLQV�QDWLYH�WR�WKH�FRXOHHV��VHH

FRPPHQWV�XQGHU�1R�������
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



�����3ODQWDJR�SDWDJRQLFD�-DFT���ZRROO\�SODQWDLQ�

�

9HU\�VLPLODU�WR�3ODQWDJR�HORQJDWD��1R�������LQ�VL]H�DQG�DSSHDUDQFH�
EXW�FRYHUHG�ZLWK�UDWKHU�ORQJ��JUH\�KDLUV�RQ�DOO�YLVLEOH�SDUWV��LQFOXGLQJ
WKH� VPDOO� IUXLWV�� 7KH� IORZHUV� DQG� IUXLWV� DUH� DOVR� FURZGHG� WRJHWKHU
PRUH�GHQVHO\�DW�WKH�WLSV�RI�WKH�VWDONV��RI�ZKLFK�WKHUH�PD\�EH�PDQ\�
&RPPRQ�WKURXJKRXW�WKH�FRXOHH�DUHD�RQ�IODWV�DQG�H[SRVHG�SODFHV�

EHFRPLQJ�ODUJHU�DQG�VOLJKWO\�ZHHG\�LQ�VRPH�GLVWXUEHG�SODFHV�
7KLV� LV� RQH� RI� D� JURXS� RI� XQUHODWHG� VSHFLHV� WKDW� RFFXUV� ERWK� LQ

ZHVWHUQ�1RUWK�$PHULFD�DQG�VRXWKHUQ�6RXWK�$PHULFD��EXW�QRW�LQ�WKH
LQWHUYHQLQJ�WURSLFV��6LQFH�FROOHFWLRQV�IURP�WKH�WLS�RI�6RXWK�$PHULFD
ZHUH� QDPHG� ILUVW�� ZH� DUH� �VWXFN�� ZLWK� WKH� XQOLNHO\� QDPH�3�
SDWDJRQLFD�IRU�D�QDWLYH�$OEHUWD�SODQW�
$W�'LQRVDXU� 3URYLQFLDO� 3DUN� VRPH� SODQWV� RI�3��SDWDJRQLFD � KDYH

ORQJ�� JUHHQ�� QDUURZ� OHDI�OLNH� RUJDQV� VWLFNLQJ� RXW� IURP� WKH� VSLNH�
7KHVH� DUH� WKRXJKW� WR� EH� K\EULGV� ZLWK� DQRWKHU� SODQWDLQ��3ODQWDJR
DULVWDWD�0LFK[�� 6LQFH� WKH� ODWWHU� VSHFLHV� KDV� QHYHU� EHHQ� UHSRUWHG� LQ
$OEHUWD��KRZHYHU��WKH�VXSSRVHG�K\EULGV��VRPHWLPHV�FDOOHG�3ODQWDJR
VSLQXORVD�'HVQH���DUH�YHU\�SX]]OLQJ�SODQWV�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



�����6DUFREDWXV�YHUPLFXODWXV��+RRN���7RUUH\��JUHDVHZRRG�

�

7KRUQ\�VKUXE�UHDFKLQJ�DERXW���RU���IHHW�LQ�KHLJKW�XQGHU�PRVW�FRXOHH
FRQGLWLRQV�� 7KH� VWHPV� DUH� PXFK� EUDQFKHG�� PDQ\� RI� WKH� ORZHU
EUDQFKHV�EHLQJ�WUDQVIRUPHG�LQWR�WKRUQV��8SSHU�EUDQFKHV�ODFN�WKRUQV
DQG�EHDU�QDUURZ��IOHVK\�OHDYHV�DERXW�DQ�LQFK�RU�OHVV�LQ�OHQJWK��$W�WKH
EUDQFK� WLSV� WKHUH� DUH� FRQH�OLNH� VSLNHV�ZLWK� \HOORZLVK� JUHHQ� RUJDQV
VKDSHG� OLNH� XPEUHOODV� EHWZHHQ�ZKLFK� WKH� YHU\� LQFRQVSLFXRXV�PDOH
IORZHUV�GHYHORS��-XVW�EHORZ�WKHVH�VSLNHV��LQ�WKH�D[LOV�RI�VRPH�RI�WKH
QHDUHVW�OHDYHV�DUH�WKH�PLQXWH�DQG�YHU\�LQFRQVSLFXRXV�IHPDOH�IORZHUV�
1HLWKHU� W\SH�RI� IORZHU�KDV�REYLRXV�SHWDOV��7KH� IUXLWV� DUH� DERXW�ó´
DFURVV�DQG�KDYH�D�YHU\�VWULNLQJ�XPEUHOOD�OLNH�ULP�DW�WKH�PLGGOH�
*UHDVHZRRG�LV�D�UDWKHU�XQPLVWDNDEOH�VKUXE�EHFDXVH�RI� LWV� WKRUQV

DQG� SHFXOLDU� �FRQHV�� DQG� IUXLWV�� ,W� LV� FRPPRQ� RQ� IODWV�� DQG� VRPH
TXLWH�H[SRVHG�KLOOVLGHV�DW�'LQRVDXU�DQG�:ULWLQJ�RQ�6WRQH�3URYLQFLDO
3DUNV��EXW�PD\�ZHOO�EH�DEVHQW�IURP�WKH�/HWKEULGJH�DUHD�
)ORZHULQJ�WLPH��-XQH�DQG�HDUO\�-XO\

���



�����6HODJLQHOOD�GHQVD�5\GE���SUDLULH�VSLNHPRVV�

�

$�PDWWHG�IORZHU�OHVV�GZDUI�SODQW�XVXDOO\�PLVWDNHQ�IRU�D�PRVV��7KH
SODQW� EUDQFKHV� ILQHO\� DQG� FUHHSV� DORQJ� WKH� VRLO� VXUIDFH��7KH� OHDYHV
DUH�GHQVHO\�FURZGHG��VKDSHG�OLNH�FXUYHG��IODW�QHHGOHV�QR�PRUH�WKDQ
ǩ´� ORQJ�� 7KH� WLS� RI� WKH� OHDI� UXQV� LQWR� D� ORQJ�� ZKLWH� EULVWOH�� )URP
VRPHZKDW� VKRUW� RI� WKH�PDUJLQ� RI� WKH� SODQW� D� QXPEHU� RI� IRXU�VLGHG
HUHFW�FRQHV�GHYHORS�� UHDFKLQJ�DERXW�DQ� LQFK� LQ� OHQJWK��:LWKLQ� WKHVH
FRQHV�VPDOO��RUDQJH�VWUXFWXUHV�PD\�EH�VHHQ�WKDW�FRQWDLQ�WKH�VSRUHV�
7KH� SUDLULH� VSLNHPRVV� LV� YHU\� FRPPRQ� LQ� WKH� JUDVV\� DUHDV� RI

:ULWLQJ�RQ�6WRQH�3URYLQFLDO�3DUN��EXW�OHVV�VR�LQ�'LQRVDXU�3URYLQFLDO
3DUN��,W�LV�VSRUDGLF�EXW�SUHVHQW�RQ�WKH�/HWKEULGJH�FRXOHHV�

���

���



3ODQW�)ORZHULQJ�7LPHV
HDUO\�VSULQJ
��� PRVV�SKOR[��3KOR[�KRRGLL�
��� SUDLULH�WRZQVHQGLD��7RZQVHQGLD�KRRNHUL�
��� \HOORZ�EHOOV��)ULWLOODULD�SXGLFD�
��� WKRUQ\�EXIIDOREHUU\��6KHSKHUGLD�DUJHQWHD�
��� SUDLULH�FURFXV��$QHPRQH�SDWHQV�

ODWH�VSULQJ��HDUO\�VXPPHU
�� SUDLULH�RQLRQ��$OOLXP�WH[WLOH�
�� VDVNDWRRQ�$PHODQFKLHU�DOQLIROLD�
�� QRUWKHUQ�IDLU\�FDQGHODEUD��$QGURVDFH�VHSWHQWULRQDOLV�
�� FXW�OHDYHG�DQHPRQH��$QHPRQH�PXOWLILGD�
��� SODLQV�PLON�YHWFK�$VWUDJDOXV�JLOYLIORUXV�
��� QDUURZ�OHDYHG�PLON�YHWFK��$VWUDJDOXV�SHFWLQDWXV�
��� EDVWDUG�WRDGIOD[��&RPDQGUD�XPEHOODWD�
��� FRFN¶V�FRPE�FU\SWDQWKD��&U\SWDQWKD�FHORVLRLGHV�
��� FXW�OHDYHG�IOHDEDQH��(ULJHURQ�FRPSRVLWXV�
��� ZLOG�VWUDZEHUU\��)UDJDULD�YLUJLQLDQD�
��� QRUWKHUQ�EHGVWUDZ��*DOLXP�ERUHDOH�
��� ZKLWH�SUDLULH�SDUVOH\��/RPDWLXP�PDFURFDUSXP�
��� EXWWH�SULPURVH��2HQRWKHUD�FHVSLWRVD�
��� HDUO\�\HOORZ�ORFRZHHG��2[\WURSLV�VHULFHD�
��� ZKLWH�EHDUGWRQJXH��3HQVWHPRQ�DOELGXV�
��� FKRNHFKHUU\��3UXQXV�YLUJLQLDQD�
��� VNXQNEXVK��5KXV�WULOREDWD�
��� VWDU�IORZHUHG�IDOVH�6RORPRQ
V�VHDO��6PLODFLQD�VWHOODWD�
��� EXWWH�PDULJROG�+\PHQR[\V�DFDXOLV�
��� &RORUDGR�UXEEHUZHHG��+\PHQR[\V�ULFKDUGVRQLL�
��� VLOYHU�EODGGHUSRRG��/HVTXHUHOOD�OXGRYLFLDQD�
��� QDUURZ�OHDYHG�SXFFRRQ�/LWKRVSHUPXP�LQFLVXP�
��� IHQQHO�OHDYHG�GHVHUW�SDUVOH\��/RPDWLXP�IRHQLFXODFHXP�
��� OHDI\�ZLOG�SDUVOH\��0XVLQHRQ�GLYDULFDWXP�
��� HDUO\�FLQTXHIRLO��3RWHQWLOOD�FRQFLQQD�
��� JROGHQ�FXUUDQW��5LEHV�DXUHXP�
��� SUDLULH�JURXQGVHO��6HQHFLR�FDQXV�
��� JROGHQ�EHDQ��7KHUPRSVLV�UKRPELIROLD�
��� \HOORZ�SUDLULH�YLROHW��9LROD�QXWWDOOLL�

���



��� 0LVVRXUL�PLON�YHWFK��$VWUDJDOXV�PLVVRXULHQVLV��
��� WXIWHG�PLON�YHWFK��$VWUDJDOXV�VSDWXODWXV�
��� SLQFXVKLRQ�FDFWXV��&RU\SKDQWKD�YLYLSDUD�
��� ORZ�ODUNVSXU��'HOSKLQLXP�ELFRORU�
��� GDUNWKURDW�VKRRWLQJVWDU��'RGHFDWKFRQ�UDGLFDWXP�
��� WKUHH�IORZHUHG�DYHQV��*HXP�WULIORUXP�
��� QRUWKHUQ�KHG\VDUXP��+HG\VDUXP�ERUHDOH�
��� VPRRWK�EOXH�EHDUGWRQJXH��3HQVWHPRQ�QLWLGXV�
���� WKUHH�OHDYHG�VHGJH��&DUH[�ILOLIROLD�

VXPPHU
�� \DUURZ��$FKLOOHD�PLOOHIROLXP�
�� OLWWOH�OHDYHG�SXVV\WRHV��$QWHQQDULD�PLFURSK\OOD�
�� JURXQG�SOXP�PLON�YHWFK�$VWUDJDOXV�FUDVVLFDUSXV�
�� 'UXPPRQG
V�PLON�YHWFK��$VWUDJDOXV�GUXPPRQGLL�
��� SULFNO\�PLON�YHWFK��$VWUDJDOXV�NHQWURSK\WD�
��� VOHQGHU�PLON�YHWFK��$VWUDJDOXV�WHQHOOXV�
��� ILHOG�FKLFNZHHG��&HUDVWLXP�DUYHQVH�
��� URVH�FKDPDHUKRGRV��&KDPDHUKRGRV�HUHFWD�
��� ZHVWHUQ�ZKLWH�FOHPDWLV��&OHPDWLV�OLJXVWLFLIROLD�
��� WXIWHG�IOHDEDQH��(ULJHURQ�FDHVSLWRVXV�
��� ZLOG�OLFRULFH��*O\F\UUKL]D�OHSLGRWD�
��� WHQ�SHWDOOHG�EOD]LQJ�VWDU��0HQW]HOLD�GHFDSHWDOD�
��� FOXVWHUHG�EURRPUDSH��2UREDQFKH�IDVFLFXODWD�
��� ZKLWH�SUDLULH�FORYHU��3HWDORVWHPRQ�FDQGLGXP�
��� GHDWK�FDPDV��=LJDGHQXV�YHQHQRVXV�
��� ZROI�ZLOORZ��(ODHDJQXV�FRPPXWDWD�
��� \HOORZ�EXFNZKHDW��(ULRJRQXP�IODYXP�
��� VPDOO�IORZHUHG�ZDOOIORZHU��(U\VLPXP�LQFRQVSLFXXP�
��� JUHDW�EODQNHWIORZHU��*DLOODUGLD�DULVWDWD�
��� ODUJH�IORZHUHG�\HOORZ�IOD[��/LQXP�ULJLGXP�
��� VHUUDWH�OHDYHG�HYHQLQJ�SULPURVH��2HQRWKHUD�VHUUXODWD�
��� SODLQV�SULFNO\�SHDU�FDFWXV��2SXQWLD�SRO\DFDQWKD�
��� VSUHDGLQJ�GRJEDQH��$SRF\QXP�DQGURVDHPLIROLXP�
��� VKRZ\�PLONZHHG��$VFOHSLDV�VSHFLRVD�
��� DVFHQGLQJ�SXUSOH�PLON�YHWFK��$VWUDJDOXV�DGVXUJHQV�
��� WZR�JURRYHG�PLON�YHWFK��$VWUDJDOXV�ELVXOFDWXV�
��� IOH[LEOH�PLON�YHWFK��$VWUDJDOXV�IOH[XRVXV�

���



��� KDUHEHOO��&DPSDQXOD�URWXQGLIROLD�
��� ZDY\�OHDYHG�WKLVWOH��&LUVLXP�XQGXODWXP�
��� VFDUOHW�JDXUD��*DXUD�FRFFLQHD�
��� ZLOG�EOXH�IOD[��/LQXP�SHUHQQH�
��� ZLOG�EHUJDPRW��0RQDUGD�ILVWXORVD�
��� ,QGLDQ�EUHDGURRW��SUDLULH�WXUQLS��3VRUDOHD�HVFXOHQWD�
��� SUDLULH�URVH��5RVD�DUNDQVDQD�
��� FRPPRQ�ZLOG�URVH��5RVD�ZRRGVLL�
��� VFDUOHW�JOREH�PDOORZ��6SKDHUDOFHD�FRFFLQHD�
��� ZHVWHUQ�VQRZEHUU\��6\PSKRULFDUSRV�RFFLGHQWDOLV�
��� ZLOG�YHWFK��9LFLD�DPHULFDQD�
��� FUHVWHG�ZKHDWJUDVV��$JURS\URQ�FULVWDWXP�
��� ZHVWHUQ�ZKHDWJUDVV��$JURS\URQ�VPLWKLL�
��� UHG�WKUHH�DZQ�JUDVV��$ULVWLGD�ORQJLVHWD�
���� EOXH�JUDPD��%RXWHORXD�JUDFLOLV�
���� VDQGJUDVV��&DODPRYLOID�ORQJLIROLD�
���� &DQDGD�ZLOGU\H��(O\PXV�FDQDGHQVLV�
���� 6DQGEHUJ¶V�EOXHJUDVV��3RD�VDQGEHUJLL�
���� -XQHJUDVV��.RHOHULD�FULVWDWD�
���� SODLQV�PXKO\��0XKOHQEHUJLD�FXVSLGDWD�
���� ,QGLDQ�ULFHJUDVV��2U\]RSVLV�K\PHQRLGHV�
���� QHHGOH�DQG�WKUHDG�JUDVV��6WLSD�FRPDWD�
���� JUHHQ�QHHGOHJUDVV��6WLSD�YLULGXOD�
���� *DUGQHU
V�VDOWEXVK��$WULSOH[�QXWWDOOLL�
���� ZLQWHUIDW��&HUDWRLGHV�ODQDWD�
���� SRYHUW\ZHHG��,YD�D[LOODULV�
���� ORZ�ZKLWORZ�ZRUW��3DURQ\FKLD�VHVVLOLIORUD�
���� VOHQGHU�SODQWDLQ��3ODQWDJR�HORQJDWD�
���� ZRROO\�SODQWDLQ��3ODQWDJR�SDWDJRQLFD�
���� JUHDVHZRRG��6DUFREDWXV�YHUPLFXODWXV�

ODWH�VXPPHU�HDUO\�IDOO
�� WXIWHG�ZKLWH�SUDLULH�DVWHU��$VWHU�SDQVXV�
��� KDLU\�JROGHQ�DVWHU��&KU\VRSVLV�YLOORVD�
��� FXUO\�FXS�JXPZHHG��*ULQGHOLD�VTXDUURVD�
��� EURRP�VQDNHZHHG��*XWLHUUH]LD�VDURWKUDH�
��� ODF\�WDQV\�DVWHU��+DSORSDSSXV�VSLQXORVXV�
��� UKRPELF�OHDYHG�VXQIORZHU��+HOLDQWKXV�ODHWLIORUXV�

���



��� EXWWH�PDULJROG��+\PHQR[\V�DFDXOLV�
��� \HOORZ�RZO¶V�FORYHU��2UWKRFDUSXV�OXWHXV�
��� �SUDLULH�FRQHIORZHU��5DWLELGD�FROXPQLIHUD�
��� 0LVVRXUL�JROGHQURG��6ROLGDJR�PLVVRXULHQVLV�
��� YHOYHW\�JROGHQURG��6ROLGDJR�PROOLV�
��� QRGGLQJ�RQLRQ��$OOLXP�FHUQXXP�
��� VPRRWK�EOXH�DVWHU��$VWHU�ODHYLV�
��� GRWWHG�EOD]LQJ�VWDU��/LDWULV�SXQFWDWD�
��� UXVK�VNHOHWRQSODQW��/\JRGHVPLD�MXQFHD�
��� KDLU\�IRXU�R
FORFN��0LUDELOLV�KLUVXWD�
��� SXUSOH�SUDLULH�FORYHU��3HWDORVWHPRQ�SXUSXUHXP�
���� ILHOG�ZRUPZRRG��$UWHPLVLD�FDPSHVWULV�
���� VLOYHU�VDJHEUXVK��$UWHPLVLD�FDQD�
���� GUDJRQ�ZRUPZRRG��$UWHPLVLD�GUDFXQFXOXV�
���� �SDVWXUH�VDJH��$UWHPLVLD�IULJLGD�
���� VLOYHU�ZRUPZRRG��$UWHPLVLD�OXGRYLFLDQD�

���



,QGH[

&RPPRQ�&RXOHH�3ODQWV�RI�6RXWKHUQ�$OEHUWD �
3UHIDFH�WR�WKH��QG�(GLWLRQ �
,QWURGXFWLRQ�WR�WKH�)LUVW�(GLWLRQ �

/LQNV�WR�3ODQWV ��
3ODQWV�ZLWK�ZKLWH�IORZHUV ��
���$FKLOOHD�PLOOHIROLXP�/���\DUURZ��PLOIRLO� ��
���$OOLXP�WH[WLOH�1HOVRQ�	�0DF%U���SUDLULH�RQLRQ� ��
���$PHODQFKLHU�DOQLIROLD��1XWW���1XWW���VDVNDWRRQ�
VHUYLFHEHUU\�

��

���$QGURVDFH�VHSWHQWULRQDOLV�/���QRUWKHUQ�IDLU\�FDQGHODEUD� ��
���$QHPRQH�PXOWLILGD�3RLU���FXW�OHDYHG�DQHPRQH� ��
���$QWHQQDULD�PLFURSK\OOD�5\GE���OLWWOH�OHDYHG�SXVV\WRHV�
QHDW�HYHUODVWLQJ�

��

���$VWHU�SDQVXV��%ODNH��&URQT���WXIWHG�ZKLWH�SUDLULH�DVWHU� ��
���$VWUDJDOXV�FUDVVLFDUSXV�1XWW���JURXQG�SOXP�PLON�YHWFK�
EXIIDOR�EHDQ�

��

���$VWUDJDOXV�GUXPPRQGLL�'RXJO���'UXPPRQG¶V�PLON�
YHWFK�

��

����$VWUDJDOXV�JLOYLIORUXV�6KHOG���SODLQV�PLON�YHWFK�
FXVKLRQ�PLON�YHWFK�

��

����$VWUDJDOXV�NHQWURSK\WD�*UD\��SULFNO\�PLON�YHWFK� ��
����$VWUDJDOXV�SHFWLQDWXV��+RRN���'RXJO���QDUURZ�OHDYHG
PLON�YHWFK�

��

����$VWUDJDOXV�WHQHOOXV�3XUVK��VOHQGHU�PLON�YHWFK� ��
����&HUDVWLXP�DUYHQVH�/���ILHOG�FKLFNZHHG��PRXVH�HDU
FKLFNZHHG�

��

����&KDPDHUKRGRV�HUHFWD��/���%XQJH��URVH�FKDPDHUKRGRV� ��
����&OHPDWLV�OLJXVWLFLIROLD�1XWW���ZHVWHUQ�ZKLWH�FOHPDWLV� ��

���



����&RPDQGUD�XPEHOODWD��/���1XWW���EDVWDUG�WRDGIOD[� ��
����&U\SWDQWKD�FHORVLRLGHV��(DVWZ���3D\V���FRFN¶V�FRPE
FU\SWDQWKD�

��

����(ULJHURQ�FDHVSLWRVXV�1XWW���WXIWHG�IOHDEDQH� ��
����(ULJHURQ�FRPSRVLWXV�3XUVK��FXW�OHDYHG�IOHDEDQH� ��
����)UDJDULD�YLUJLQLDQD�0LOOHU��ZLOG�VWUDZEHUU\� ��
����*DOLXP�ERUHDOH�/���QRUWKHUQ�EHGVWUDZ� ��
����*O\F\UUKL]D�OHSLGRWD�3XUVK��ZLOG�OLFRULFH� ��
����/RPDWLXP�PDFURFDUSXP��+RRN��	�$UQRWW��&RXOW��	
5RVH��ODUJH�IUXLW�GHVHUW�SDUVOH\��ZKLWH�SUDLULH�SDUVOH\�

��

����0HQW]HOLD�GHFDSHWDOD��3XUVK��8UEDQ�	�*LOJ��WHQ�SHWDOOHG
EOD]LQJ�VWDU��WHQ�SHWDOOHG�HYHQLQJ�VWDU��VDQG�OLO\�

��

����2HQRWKHUD�FHVSLWRVD�1XWW���WXIWHG�HYHQLQJ�SULPURVH�
EXWWH�SULPURVH�

��

����2UREDQFKH�IDVFLFXODWD�1XWW���FOXVWHUHG�EURRPUDSH� ��
����2[\WURSLV�VHULFHD�1XWW���ZKLWH�ORFRZHHG��HDUO\�\HOORZ
ORFRZHHG�

��

����3HQVWHPRQ�DOELGXV�1XWW���ZKLWH�EHDUGWRQJXH� ��
����3HWDORVWHPRQ�FDQGLGXP�0LFK[���ZKLWH�SUDLULH�FORYHU� ��
����3KOR[�KRRGLL�5LFK���+RRG¶V�SKOR[��PRVV�SKOR[� ��
����3UXQXV�YLUJLQLDQD�/���FKRNHFKHUU\� ��
����5KXV�WULOREDWD�1XWW���IUDJUDQW�VXPDF��VNXQNEXVK� ��
����6PLODFLQD�VWHOODWD��/���'HVI���VWDU�IORZHUHG�IDOVH
6RORPRQ
V�VHDO�

��

����7RZQVHQGLD�KRRNHUL�%HDPDQ��+RRNHU¶V�WRZQVHQGLD�
SUDLULH�WRZQVHQGLD�

��

����=LJDGHQXV�YHQHQRVXV�:DWVRQ��GHDWK�FDPDV� ��

3ODQWV�ZLWK�\HOORZ�IORZHUV ��
����&KU\VRSVLV�YLOORVD��3XUVK��1XWW���KDLU\�JROGHQ�DVWHU� ��
����(ODHDJQXV�FRPPXWDWD�%HUQK��H[�5\GE���ZROI�ZLOORZ�

���



VLOYHUEHUU\�
����(ULRJRQXP�IODYXP�1XWW���\HOORZ�EXFNZKHDW��\HOORZ
XPEUHOOD�SODQW��VXOSKXU�SODQW�

��

����(U\VLPXP�LQFRQVSLFXXP��:DWV���0DF0���VPDOO�
IORZHUHG�ZDOOIORZHU��VPDOO�IORZHUHG�URFNHW�

��

����)ULWLOODULD�SXGLFD��3XUVK��6SUHQJ���\HOORZ�IULWLOODU\�
\HOORZ�EHOOV�

��

����*DLOODUGLD�DULVWDWD�3XUVK��JUHDW�EODQNHWIORZHU� ��
����*ULQGHOLD�VTXDUURVD��3XUVK��'XQDO��FXUO\�FXS
JXPZHHG�

��

����*XWLHUUH]LD�VDURWKUDH��3XUVK��%ULWWRQ�	�5XVE\��EURRP
VQDNHZHHG��EURRPZHHG�

��

����+DSORSDSSXV�VSLQXORVXV��3XUVK��'&���ODF\�WDQV\�DVWHU� ��
����+HOLDQWKXV�ODHWLIORUXV�3HUV���UKRPELF�OHDYHG�VXQIORZHU� ��
����+\PHQR[\V�DFDXOLV��3XUVK��3DUNHU��VWHPOHVV�IRXU�
QHUYHG�GDLV\��EXWWH�PDULJROG�

��

����+\PHQR[\V�ULFKDUGVRQLL��+RRN���&RFNHUHOO
�5LFKDUGVRQ¶V�ELWWHUZHHG��&RORUDGR�UXEEHUZHHG�

��

����/HVTXHUHOOD�OXGRYLFLDQD��1XWW���:DWV���VLOYHU
EODGGHUSRG�

��

����/LQXP�ULJLGXP�3XUVK��ODUJH�IORZHUHG�\HOORZ�IOD[� ��
����/LWKRVSHUPXP�LQFLVXP�/HKP���QDUURZ�OHDYHG�SXFFRRQ�
QDUUURZ�OHDYHG�VWRQHVHHG�

��

����/RPDWLXP�IRHQLFXODFHXP��1XWW���&RXOW��	�5RVH��IHQQHO�
OHDYHG�GHVHUW�SDUVOH\�

��

����0XVLQHRQ�GLYDULFDWXP��3XUVK��1XWW���OHDI\�ZLOG
SDUVOH\�

��

����2HQRWKHUD�VHUUXODWD�1XWW���VHUUDWH�OHDYHG�HYHQLQJ
SULPURVH��VKUXEE\�HYHQLQJ�SULPURVH�

��

����2SXQWLD�SRO\DFDQWKD�+DZ���SODLQV�SULFNO\�SHDU�FDFWXV� ��
����2UWKRFDUSXV�OXWHXV�1XWW���\HOORZ�RZO¶V�FORYHU� ��

���



����3RWHQWLOOD�FRQFLQQD�5LFKDUGVRQ��HDUO\�FLQTXHIRLO� ��
����5DWLELGD�FROXPQLIHUD��1XWW���:RRWHQ�	�6WDQGO���XSULJKW
SUDLULH�FRQHIORZHU�

��

����5LEHV�DXUHXP�3XUVK��JROGHQ�FXUUDQW� ��
����6HQHFLR�FDQXV�+RRN���ZRROO\�JURXQGVHO��SUDLULH
JURXQGVHO�

��

���6KHSKHUGLD�DUJHQWHD��3XUVK��1XWW���VLOYHU�EXIIDOREHUU\�
WKRUQ\�EXIIDOREHUU\�

��

����6ROLGDJR�PLVVRXULHQVLV�1XWW���0LVVRXUL�JROGHQURG� ��
����6ROLGDJR�PROOLV�%DUWO���YHOYHW\�JROGHQURG� ��
����7KHUPRSVLV�UKRPELIROLD��1XWW��H[�3XUVK��5LFKDUGV�
�SUDLULH�JROGHQ�EHDQ�

��

����9LROD�QXWWDOOLL�3XUVK��1XWWDOO¶V�YLROHW��\HOORZ�SUDLULH
YLROHW�

��

3ODQWV�ZLWK�SLQN��RUDQJH��UHG�RU�EOXH�IORZHUV ��
����$OOLXP�FHUQXXP�5RWK���QRGGLQJ�RQLRQ� ��
����$QHPRQH�SDWHQV�/���SUDLULH�SDVTXHIORZHU��SUDLULH
FURFXV�

��

����$SRF\QXP�DQGURVDHPLIROLXP�/���VSUHDGLQJ�GRJEDQH� ��
����$VFOHSLDV�VSHFLRVD�7RUU���VKRZ\�PLONZHHG� ��
����$VWHU�ODHYLV�/���*H\HU¶V�DVWHU��VPRRWK�EOXH�DVWHU� ��
����$VWUDJDOXV�DGVXUJHQV�+RRN���DVFHQGLQJ�SXUSOH�PLON�
YHWFK�

��

����$VWUDJDOXV�ELVXOFDWXV��+RRN���*UD\��WZR�JURRYHG�PLON�
YHWFK�

��

����$VWUDJDOXV�IOH[XRVXV��+RRN���'RXJO��H[�*��'RQ
�IOH[LEOH�PLON�YHWFK�

��

����$VWUDJDOXV�PLVVRXULHQVLV�1XWW���0LVVRXUL�PLON�YHWFK� ��
����$VWUDJDOXV�VSDWXODWXV�6KHOG���WXIWHG�PLON�YHWFK� ��
����&DPSDQXOD�URWXQGLIROLD�/���EOXHEHOO��KDUHEHOO� ��

���



����&LUVLXP�XQGXODWXP��1XWW���6SUHQJ���ZDY\�OHDYHG
WKLVWOH�

��

����&RU\SKDQWKD�YLYLSDUD��1XWW���%ULWW��	�5RVH��SLQFXVKLRQ
FDFWXV��EDOO�FDFWXV�

��

����'HOSKLQLXP�ELFRORU�1XWW���IODWKHDG�ODUNVSXU��ORZ
ODUNVSXU�

��

����'RGHFDWKHRQ�UDGLFDWXP�*UHHQH��GDUNWKURDW
VKRRWLQJVWDU�

��

����*DXUD�FRFFLQHD��1XWW���3XUVK��VFDUOHW�JDXUD��VFDUOHW
EXWWHUIO\�SODQW�

��

����*HXP�WULIORUXP�3XUVK��WKUHH�IORZHUHG�DYHQV��ROG�PDQ
V
ZKLVNHUV��SUDLULH�VPRNH�

���

����+HG\VDUXP�ERUHDOH�1XWW���QRUWKHUQ�KHG\VDUXP� ���
����/LDWULV�SXQFWDWD�+RRN���GRWWHG�EOD]LQJ�VWDU� ���
����/LQXP�SHUHQQH�/���SHUHQQLDO�IOD[��ZLOG�EOXH�IOD[� ���
����/\JRGHVPLD�MXQFHD��3XUVK��'��'RQ��UXVK�VNHOHWRQSODQW� ���
����0LUDELOLV�KLUVXWD��3XUVK��0DF0���KDLU\�IRXU�R¶FORFN�
XPEUHOODZRUW�

���

����0RQDUGD�ILVWXORVD�/���ZLOG�EHUJDPRW� ���
����3HQVWHPRQ�QLWLGXV�'RXJO��H[�%HQWK���ZD[�OHDYHG
EHDUGWRQJXH��VPRRWK�EOXH�EHDUGWRQJXH�

���

����3HWDORVWHPRQ�SXUSXUHXP��9HQW���5\GE���SXUSOH�SUDLULH�
FORYHU�

���

����3VRUDOHD�HVFXOHQWD�3XUVK��,QGLDQ�EUHDGURRW��SUDLULH
WXUQLS�

���

����5RVD�DUNDQVDQD�3RUWHU��SUDLULH�URVH� ���
����5RVD�ZRRGVLL�/LQGO���:RRGV
�URVH��FRPPRQ�ZLOG�URVH� ���
����6SKDHUDOFHD�FRFFLQHD��3XUVK��5\GE���VFDUOHW�JOREH�
PDOORZ��DSULFRW�PDOORZ�

���

����6\PSKRULFDUSRV�RFFLGHQWDOLV�+RRN���ZHVWHUQ
VQRZEHUU\��EXFNEUXVK��ZROIEHUU\�

���

���



����9LFLD�DPHULFDQD�0XKO��H[�:LOOG���$PHULFDQ�YHWFK��ZLOG
YHWFK�

���

3ODQWV�ZLWK�JUHHQ�RU�LQFRQVSLFXRXV�IORZHUV�RU
ODFNLQJ�IORZHUV�DOWRJHWKHU ���

����$JURS\URQ�FULVWDWXP��/���*DHUWQ���FUHVWHG�ZKHDWJUDVV� ���
����$JURS\URQ�VPLWKLL�5\GE���ZHVWHUQ�ZKHDWJUDVV� ���
����$ULVWLGD�ORQJLVHWD�6WHXG���UHG�WKUHH�DZQ�JUDVV��WKUHH�
DZQ�

���

�����%RXWHORXD�JUDFLOLV��+�%�.���/DJ��H[�*ULIILWKV��EOXH
JUDPD�

���

�����&DODPRYLOID�ORQJLIROLD��+RRN���+DFNHO��SUDLULH
VDQGZHHG��VDQGJUDVV�

���

�����&DUH[�ILOLIROLD�1XWW���WKUHDG�OHDYHG�VHGJH� ���
�����(O\PXV�FDQDGHQVLV�/���&DQDGD�ZLOGU\H� ���
�����3RD�VDQGEHUJLL�9DVH\��6DQGEHUJ¶V�EOXHJUDVV� ���
�����.RHOHULD�FULVWDWD�3HUV���-XQHJUDVV��SUDLULH�-XQHJUDVV� ���
�����0XKOHQEHUJLD�FXVSLGDWD��7RUUH\��5\GE���SODLQV�PXKO\� ���
�����2U\]RSVLV�K\PHQRLGHV��5��	�6���5LFNHU��,QGLDQ
ULFHJUDVV�

���

�����6WLSD�FRPDWD�7ULQ��	�5XSU���QHHGOH�DQG�WKUHDG�JUDVV�
VSHDUJUDVV�

���

�����6WLSD�YLULGXOD�7ULQ���JUHHQ�QHHGOHJUDVV� ���
�����$UWHPLVLD�FDPSHVWULV�/���ILHOG�ZRUPZRRG��ILHOG�VDJH� ���
�����$UWHPLVLD�FDQD�3XUVK��VLOYHU�ZRUPZRRG��VLOYHU
VDJHEUXVK�

���

�����$UWHPLVLD�GUDFXQFXOXV�/���GUDJRQ�ZRUPZRRG�
GUDJRQZRUW�

���

�����$UWHPLVLD�IULJLGD�:LOOG���SUDLULH�VDJHEUXVK��SDVWXUH
VDJH�

���

�����$UWHPLVLD�OXGRYLFLDQD�1XWW���VLOYHU�ZRUPZRRG��SUDLULH
VDJH�

���

���



�����$WULSOH[�QXWWDOOLL�:DWV���*DUGQHU
V�VDOWEXVK�
PRXQGVFDOH��VDOW�VDJH�

���

�����&HUDWRLGHV�ODQDWD��3XUVK��-�7��+RZHOO��ZLQWHUIDW� ���
�����,YD�D[LOODULV�3XUVK��SRYHUW\ZHHG� ���
�����-XQLSHUXV�FRPPXQLV�/���FRPPRQ�MXQLSHU� ���
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	Common Coulee Plants of Southern Alberta
	Preface to the 2nd Edition
	Introduction to the First Edition

	Links to Plants
	Plants with white flowers
	1. Achillea millefolium L. �⠀礀愀爀爀漀眀Ⰰ 洀椀氀昀漀椀氀)
	2. Allium textile Nelson & MacBr. �⠀瀀爀愀椀爀椀攀 漀渀椀漀渀)
	3. Amelanchier alnifolia �⠀一甀琀琀⸀) Nutt. �⠀猀愀猀欀愀琀漀漀渀Ⰰ 猀攀爀瘀椀挀攀戀攀爀爀礀)
	4. Androsace septentrionalis L. �⠀渀漀爀琀栀攀爀渀 昀愀椀爀礀ⴀ挀愀渀搀攀氀愀戀爀愀)
	5. Anemone multifida Poir. �⠀挀甀琀ⴀ氀攀愀瘀攀搀 愀渀攀洀漀渀攀)
	6. Antennaria microphylla Rydb. �⠀氀椀琀琀氀攀ⴀ氀攀愀瘀攀搀 瀀甀猀猀礀琀漀攀猀Ⰰ 渀攀愀琀 攀瘀攀爀氀愀猀琀椀渀最)
	7. Aster pansus �⠀䈀氀愀欀攀) Cronq. �⠀琀甀昀琀攀搀 眀栀椀琀攀 瀀爀愀椀爀椀攀 愀猀琀攀爀)
	8. Astragalus crassicarpus Nutt. �⠀最爀漀甀渀搀 瀀氀甀洀 洀椀氀欀ⴀ瘀攀琀挀栀Ⰰ 戀甀昀昀愀氀漀 戀攀愀渀)
	9. Astragalus drummondii Dougl. �⠀䐀爀甀洀洀漀渀搠ᤀ猀 洀椀氀欀ⴀ瘀攀琀挀栀)
	10. Astragalus gilviflorus Sheld. �⠀瀀氀愀椀渀猀 洀椀氀欀ⴀ瘀攀琀挀栀Ⰰ 挀甀猀栀椀漀渀 洀椀氀欀ⴀ瘀攀琀挀栀)
	11. Astragalus kentrophyta Gray �⠀瀀爀椀挀欀氀礀 洀椀氀欀ⴀ瘀攀琀挀栀)
	12. Astragalus pectinatus �⠀䠀漀漀欀⸀) Dougl. �⠀渀愀爀爀漀眀ⴀ氀攀愀瘀攀搀 洀椀氀欀ⴀ瘀攀琀挀栀)
	13. Astragalus tenellus Pursh �⠀猀氀攀渀搀攀爀 洀椀氀欀ⴀ瘀攀琀挀栀)
	14. Cerastium arvense L. �⠀昀椀攀氀搀 挀栀椀挀欀眀攀攀搀Ⰰ 洀漀甀猀攀ⴀ攀愀爀 挀栀椀挀欀眀攀攀搀)
	15. Chamaerhodos erecta �⠀䰀⸀) Bunge �⠀爀漀猀攀 挀栀愀洀愀攀爀栀漀搀漀猀)
	16. Clematis ligusticifolia Nutt. �⠀眀攀猀琀攀爀渀 眀栀椀琀攀 挀氀攀洀愀琀椀猀)
	17. Comandra umbellata �⠀䰀⸀) Nutt. �⠀戀愀猀琀愀爀搀 琀漀愀搀昀氀愀砀)
	18. Cryptantha celosioides �⠀䔀愀猀琀眀⸀) Pays. �⠀挀漀挀欠ᤀ猀ⴀ挀漀洀戀 挀爀礀瀀琀愀渀琀栀愀)
	19. Erigeron caespitosus Nutt. �⠀琀甀昀琀攀搀 昀氀攀愀戀愀渀攀)
	20. Erigeron compositus Pursh �⠀挀甀琀ⴀ氀攀愀瘀攀搀 昀氀攀愀戀愀渀攀)
	21. Fragaria virginiana Miller �⠀眀椀氀搀 猀琀爀愀眀戀攀爀爀礀)
	22. Galium boreale L. �⠀渀漀爀琀栀攀爀渀 戀攀搀猀琀爀愀眀)
	23. Glycyrrhiza lepidota Pursh �⠀眀椀氀搀 氀椀挀漀爀椀挀攀)
	24. Lomatium macrocarpum �⠀䠀漀漀欀⸀ ☀ 䄀爀渀漀琀琀) Coult. & Rose �⠀氀愀爀最攀ⴀ昀爀甀椀琀 搀攀猀攀爀琀ⴀ瀀愀爀猀氀攀礀Ⰰ 眀栀椀琀攀 瀀爀愀椀爀椀攀 瀀愀爀猀氀攀礀)
	25. Mentzelia decapetala �⠀倀甀爀猀栀) Urban & Gilg �⠀琀攀渀ⴀ瀀攀琀愀氀氀攀搀 戀氀愀稀椀渀最 猀琀愀爀Ⰰ 琀攀渀ⴀ瀀攀琀愀氀氀攀搀 攀瘀攀渀椀渀最 猀琀愀爀Ⰰ 猀愀渀搀ⴀ氀椀氀礀)
	26. Oenothera cespitosa Nutt. �⠀琀甀昀琀攀搀 攀瘀攀渀椀渀最 瀀爀椀洀爀漀猀攀Ⰰ 戀甀琀琀攀 瀀爀椀洀爀漀猀攀)
	27. Orobanche fasciculata Nutt. �⠀挀氀甀猀琀攀爀攀搀 戀爀漀漀洀爀愀瀀攀)
	28. Oxytropis sericea Nutt. �⠀眀栀椀琀攀 氀漀挀漀眀攀攀搀Ⰰ 攀愀爀氀礀 礀攀氀氀漀眀 氀漀挀漀眀攀攀搀)
	29. Penstemon albidus Nutt. �⠀眀栀椀琀攀 戀攀愀爀搀琀漀渀最甀攀)
	30. Petalostemon candidum Michx. �⠀眀栀椀琀攀 瀀爀愀椀爀椀攀ⴀ挀氀漀瘀攀爀)
	31. Phlox hoodii Rich. �⠀䠀漀漀搠ᤀ猀 瀀栀氀漀砀Ⰰ 洀漀猀猀 瀀栀氀漀砀)
	32. Prunus virginiana L. �⠀挀栀漀欀攀挀栀攀爀爀礀)
	33. Rhus trilobata Nutt. �⠀昀爀愀最爀愀渀琀 猀甀洀愀挀Ⰰ 猀欀甀渀欀戀甀猀栀)
	34. Smilacina stellata �⠀䰀⸀) Desf. �⠀猀琀愀爀ⴀ昀氀漀眀攀爀攀搀 昀愀氀猀攀 匀漀氀漀洀漀渀✀猀 猀攀愀氀)
	35. Townsendia hookeri Beaman �⠀䠀漀漀欀攀爠ᤀ猀 琀漀眀渀猀攀渀搀椀愀Ⰰ 瀀爀愀椀爀椀攀 琀漀眀渀猀攀渀搀椀愀)
	36. Zigadenus venenosus Watson �⠀搀攀愀琀栀 挀愀洀愀猀)

	Plants with yellow flowers
	37. Chrysopsis villosa �⠀倀甀爀猀栀) Nutt. �⠀栀愀椀爀礀 最漀氀搀攀渀 愀猀琀攀爀)
	38. Elaeagnus commutata Bernh. ex Rydb. �⠀眀漀氀昀ⴀ眀椀氀氀漀眀Ⰰ 猀椀氀瘀攀爀戀攀爀爀礀)
	39. Eriogonum flavum Nutt. �⠀礀攀氀氀漀眀 戀甀挀欀眀栀攀愀琀Ⰰ 礀攀氀氀漀眀 甀洀戀爀攀氀氀愀ⴀ瀀氀愀渀琀Ⰰ 猀甀氀瀀栀甀爀 瀀氀愀渀琀)
	40. Erysimum inconspicuum �⠀圀愀琀猀⸀) MacM. �⠀猀洀愀氀氀ⴀ昀氀漀眀攀爀攀搀 眀愀氀氀昀氀漀眀攀爀Ⰰ 猀洀愀氀氀ⴀ昀氀漀眀攀爀攀搀 爀漀挀欀攀琀)
	41. Fritillaria pudica �⠀倀甀爀猀栀) Spreng. �⠀礀攀氀氀漀眀 昀爀椀琀椀氀氀愀爀礀Ⰰ 礀攀氀氀漀眀 戀攀氀氀猀)
	42. Gaillardia aristata Pursh �⠀最爀攀愀琀 戀氀愀渀欀攀琀昀氀漀眀攀爀)
	43. Grindelia squarrosa �⠀倀甀爀猀栀) Dunal �⠀挀甀爀氀礀ⴀ挀甀瀀 最甀洀眀攀攀搀)
	44. Gutierrezia sarothrae �⠀倀甀爀猀栀) Britton & Rusby �⠀戀爀漀漀洀 猀渀愀欀攀眀攀攀搀Ⰰ 戀爀漀漀洀眀攀攀搀)
	45. Haplopappus spinulosus �⠀倀甀爀猀栀) DC. �⠀氀愀挀礀 琀愀渀猀礀ⴀ愀猀琀攀爀)
	46. Helianthus laetiflorus Pers. �⠀爀栀漀洀戀椀挀ⴀ氀攀愀瘀攀搀 猀甀渀昀氀漀眀攀爀)
	47. Hymenoxys acaulis �⠀倀甀爀猀栀) Parker �⠀猀琀攀洀氀攀猀猀 昀漀甀爀ⴀ渀攀爀瘀攀搀 搀愀椀猀礀Ⰰ 戀甀琀琀攀 洀愀爀椀最漀氀搀)
	48. Hymenoxys richardsonii �⠀䠀漀漀欀⸀) Cockerell �⠀刀椀挀栀愀爀搀猀漀渠ᤀ猀 戀椀琀琀攀爀眀攀攀搀Ⰰ 䌀漀氀漀爀愀搀漀 爀甀戀戀攀爀眀攀攀搀)
	49. Lesquerella ludoviciana �⠀一甀琀琀⸀) Wats. �⠀猀椀氀瘀攀爀 戀氀愀搀搀攀爀瀀漀搀)
	50. Linum rigidum Pursh �⠀氀愀爀最攀ⴀ昀氀漀眀攀爀攀搀 礀攀氀氀漀眀 昀氀愀砀)
	51. Lithospermum incisum Lehm. �⠀渀愀爀爀漀眀ⴀ氀攀愀瘀攀搀 瀀甀挀挀漀漀渀Ⰰ 渀愀爀爀爀漀眀ⴀ氀攀愀瘀攀搀 猀琀漀渀攀猀攀攀搀)
	52. Lomatium foeniculaceum �⠀一甀琀琀⸀) Coult. & Rose �⠀昀攀渀渀攀氀ⴀ氀攀愀瘀攀搀 搀攀猀攀爀琀ⴀ瀀愀爀猀氀攀礀)
	53. Musineon divaricatum �⠀倀甀爀猀栀) Nutt. �⠀氀攀愀昀礀 眀椀氀搀 瀀愀爀猀氀攀礀)
	54. Oenothera serrulata Nutt. �⠀猀攀爀爀愀琀攀ⴀ氀攀愀瘀攀搀 攀瘀攀渀椀渀最 瀀爀椀洀爀漀猀攀Ⰰ 猀栀爀甀戀戀礀 攀瘀攀渀椀渀最 瀀爀椀洀爀漀猀攀)
	55. Opuntia polyacantha Haw. �⠀瀀氀愀椀渀猀 瀀爀椀挀欀氀礀ⴀ瀀攀愀爀 挀愀挀琀甀猀)
	56. Orthocarpus luteus Nutt. �⠀礀攀氀氀漀眀 漀眀氠ᤀ猀ⴀ挀氀漀瘀攀爀)
	57. Potentilla concinna Richardson �⠀攀愀爀氀礀 挀椀渀焀甀攀昀漀椀氀)
	58. Ratibida columnifera �⠀一甀琀琀⸀) Wooten & Standl. �⠀甀瀀爀椀最栀琀 瀀爀愀椀爀椀攀 挀漀渀攀昀氀漀眀攀爀)
	59. Ribes aureum Pursh �⠀最漀氀搀攀渀 挀甀爀爀愀渀琀)
	60. Senecio canus Hook. �⠀眀漀漀氀氀礀 最爀漀甀渀搀猀攀氀Ⰰ 瀀爀愀椀爀椀攀 最爀漀甀渀搀猀攀氀)
	61.Shepherdia argentea �⠀倀甀爀猀栀) Nutt. �⠀猀椀氀瘀攀爀 戀甀昀昀愀氀漀戀攀爀爀礀Ⰰ 琀栀漀爀渀礀 戀甀昀昀愀氀漀戀攀爀爀礀)
	62. Solidago missouriensis Nutt. �⠀䴀椀猀猀漀甀爀椀 最漀氀搀攀渀爀漀搀)
	63. Solidago mollis Bartl. �⠀瘀攀氀瘀攀琀礀 最漀氀搀攀渀爀漀搀)
	64. Thermopsis rhombifolia �⠀一甀琀琀⸀ 攀砀 倀甀爀猀栀) Richards. �⠀瀀爀愀椀爀椀攀 最漀氀搀攀渀 戀攀愀渀)
	65. Viola nuttallii Pursh �⠀一甀琀琀愀氀氠ᤀ猀 瘀椀漀氀攀琀Ⰰ 礀攀氀氀漀眀 瀀爀愀椀爀椀攀 瘀椀漀氀攀琀)

	Plants with pink, orange, red or blue flowers
	66. Allium cernuum Roth. �⠀渀漀搀搀椀渀最 漀渀椀漀渀)
	67. Anemone patens L. �⠀瀀爀愀椀爀椀攀 瀀愀猀焀甀攀昀氀漀眀攀爀Ⰰ 瀀爀愀椀爀椀攀 挀爀漀挀甀猀)
	68. Apocynum androsaemifolium L. �⠀猀瀀爀攀愀搀椀渀最 搀漀最戀愀渀攀)
	69. Asclepias speciosa Torr. �⠀猀栀漀眀礀 洀椀氀欀眀攀攀搀)
	70. Aster laevis L. �⠀䜀攀礀攀爠ᤀ猀 愀猀琀攀爀Ⰰ 猀洀漀漀琀栀 戀氀甀攀 愀猀琀攀爀)
	71. Astragalus adsurgens Hook. �⠀愀猀挀攀渀搀椀渀最 瀀甀爀瀀氀攀 洀椀氀欀ⴀ瘀攀琀挀栀)
	72. Astragalus bisulcatus �⠀䠀漀漀欀⸀) Gray �⠀琀眀漀ⴀ最爀漀漀瘀攀搀 洀椀氀欀ⴀ瘀攀琀挀栀)
	73. Astragalus flexuosus �⠀䠀漀漀欀⸀) Dougl. ex G. Don �⠀昀氀攀砀椀戀氀攀 洀椀氀欀ⴀ瘀攀琀挀栀)
	74. Astragalus missouriensis Nutt. �⠀䴀椀猀猀漀甀爀椀 洀椀氀欀ⴀ瘀攀琀挀栀)
	75. Astragalus spatulatus Sheld. �⠀琀甀昀琀攀搀 洀椀氀欀ⴀ瘀攀琀挀栀)
	76. Campanula rotundifolia L. �⠀戀氀甀攀戀攀氀氀Ⰰ 栀愀爀攀戀攀氀氀)
	77. Cirsium undulatum �⠀一甀琀琀⸀) Spreng. �⠀眀愀瘀礀ⴀ氀攀愀瘀攀搀 琀栀椀猀琀氀攀)
	78. Coryphantha vivipara �⠀一甀琀琀⸀) Britt. & Rose �⠀瀀椀渀挀甀猀栀椀漀渀 挀愀挀琀甀猀Ⰰ 戀愀氀氀 挀愀挀琀甀猀)
	79. Delphinium bicolor Nutt. �⠀昀氀愀琀栀攀愀搀 氀愀爀欀猀瀀甀爀Ⰰ 氀漀眀 氀愀爀欀猀瀀甀爀)
	80. Dodecatheon radicatum Greene �⠀搀愀爀欀琀栀爀漀愀琀 猀栀漀漀琀椀渀最猀琀愀爀)
	81. Gaura coccinea �⠀一甀琀琀⸀) Pursh �⠀猀挀愀爀氀攀琀 最愀甀爀愀Ⰰ 猀挀愀爀氀攀琀 戀甀琀琀攀爀昀氀礀 瀀氀愀渀琀)
	82. Geum triflorum Pursh �⠀琀栀爀攀攀ⴀ昀氀漀眀攀爀攀搀 愀瘀攀渀猀Ⰰ 漀氀搀 洀愀渀✀猀 眀栀椀猀欀攀爀猀Ⰰ 瀀爀愀椀爀椀攀 猀洀漀欀攀)
	83. Hedysarum boreale Nutt. �⠀渀漀爀琀栀攀爀渀 栀攀搀礀猀愀爀甀洀)
	84. Liatris punctata Hook. �⠀搀漀琀琀攀搀 戀氀愀稀椀渀最ⴀ猀琀愀爀)
	85. Linum perenne L. �⠀瀀攀爀攀渀渀椀愀氀 昀氀愀砀Ⰰ 眀椀氀搀 戀氀甀攀 昀氀愀砀)
	86. Lygodesmia juncea �⠀倀甀爀猀栀) D. Don �⠀爀甀猀栀 猀欀攀氀攀琀漀渀瀀氀愀渀琀)
	87. Mirabilis hirsuta �⠀倀甀爀猀栀) MacM. �⠀栀愀椀爀礀 昀漀甀爀ⴀ漠ᤀ挀氀漀挀欀Ⰰ 甀洀戀爀攀氀氀愀眀漀爀琀)
	88. Monarda fistulosa L. �⠀眀椀氀搀 戀攀爀最愀洀漀琀)
	89. Penstemon nitidus Dougl. ex Benth. �⠀眀愀砀ⴀ氀攀愀瘀攀搀 戀攀愀爀搀琀漀渀最甀攀Ⰰ 猀洀漀漀琀栀 戀氀甀攀 戀攀愀爀搀琀漀渀最甀攀)
	90. Petalostemon purpureum �⠀嘀攀渀琀⸀) Rydb. �⠀瀀甀爀瀀氀攀 瀀爀愀椀爀椀攀ⴀ挀氀漀瘀攀爀)
	91. Psoralea esculenta Pursh �⠀䤀渀搀椀愀渀 戀爀攀愀搀爀漀漀琀Ⰰ 瀀爀愀椀爀椀攀 琀甀爀渀椀瀀)
	92. Rosa arkansana Porter �⠀瀀爀愀椀爀椀攀 爀漀猀攀)
	93. Rosa woodsii Lindl. �⠀圀漀漀搀猀✀ 爀漀猀攀Ⰰ 挀漀洀洀漀渀 眀椀氀搀 爀漀猀攀)
	94. Sphaeralcea coccinea �⠀倀甀爀猀栀) Rydb. �⠀猀挀愀爀氀攀琀 最氀漀戀攀ⴀ洀愀氀氀漀眀Ⰰ 愀瀀爀椀挀漀琀 洀愀氀氀漀眀)
	95. Symphoricarpos occidentalis Hook. �⠀眀攀猀琀攀爀渀 猀渀漀眀戀攀爀爀礀Ⰰ 戀甀挀欀戀爀甀猀栀㬀 眀漀氀昀戀攀爀爀礀)
	96. Vicia americana Muhl. ex Willd. �⠀䄀洀攀爀椀挀愀渀 瘀攀琀挀栀Ⰰ 眀椀氀搀 瘀攀琀挀栀)

	Plants with green or inconspicuous flowers or lacking flowers altogether
	97. Agropyron cristatum �⠀䰀⸀) Gaertn. �⠀挀爀攀猀琀攀搀 眀栀攀愀琀最爀愀猀猀)
	98. Agropyron smithii Rydb. �⠀眀攀猀琀攀爀渀 眀栀攀愀琀最爀愀猀猀)
	99. Aristida longiseta Steud. �⠀爀攀搀 琀栀爀攀攀ⴀ愀眀渀 最爀愀猀猀Ⰰ 琀栀爀攀攀ⴀ愀眀渀)
	100. Bouteloua gracilis �⠀䠀⸀䈀⸀䬀⸀) Lag. ex Griffiths �⠀戀氀甀攀 最爀愀洀愀)
	101. Calamovilfa longifolia �⠀䠀漀漀欀⸀) Hackel �⠀瀀爀愀椀爀椀攀 猀愀渀搀眀攀攀搀Ⰰ 猀愀渀搀最爀愀猀猀)
	102. Carex filifolia Nutt. �⠀琀栀爀攀愀搀ⴀ氀攀愀瘀攀搀 猀攀搀最攀)
	103. Elymus canadensis L. �⠀䌀愀渀愀搀愀 眀椀氀搀爀礀攀)
	104. Poa sandbergii Vasey �⠀匀愀渀搀戀攀爀朠ᤀ猀 戀氀甀攀最爀愀猀猀)
	105. Koeleria cristata Pers. �⠀䨀甀渀攀最爀愀猀猀Ⰰ 瀀爀愀椀爀椀攀 䨀甀渀攀最爀愀猀猀)
	106. Muhlenbergia cuspidata �⠀吀漀爀爀攀礀) Rydb. �⠀瀀氀愀椀渀猀 洀甀栀氀礀)
	107. Oryzopsis hymenoides �⠀刀⸀ ☀ 匀⸀) Ricker �⠀䤀渀搀椀愀渀 爀椀挀攀最爀愀猀猀)
	108. Stipa comata Trin. & Rupr. �⠀渀攀攀搀氀攀ⴀ愀渀搀ⴀ琀栀爀攀愀搀 最爀愀猀猀Ⰰ 猀瀀攀愀爀最爀愀猀猀)
	109. Stipa viridula Trin. �⠀最爀攀攀渀 渀攀攀搀氀攀最爀愀猀猀)
	110. Artemisia campestris L. �⠀昀椀攀氀搀 眀漀爀洀眀漀漀搀Ⰰ 昀椀攀氀搀 猀愀最攀)
	111. Artemisia cana Pursh �⠀猀椀氀瘀攀爀 眀漀爀洀眀漀漀搀Ⰰ 猀椀氀瘀攀爀 猀愀最攀戀爀甀猀栀)
	112. Artemisia dracunculus L. �⠀搀爀愀最漀渀 眀漀爀洀眀漀漀搀Ⰰ 搀爀愀最漀渀眀漀爀琀)
	113. Artemisia frigida Willd. �⠀瀀爀愀椀爀椀攀 猀愀最攀戀爀甀猀栀Ⰰ 瀀愀猀琀甀爀攀 猀愀最攀)
	114. Artemisia ludoviciana Nutt. �⠀猀椀氀瘀攀爀 眀漀爀洀眀漀漀搀Ⰰ 瀀爀愀椀爀椀攀 猀愀最攀)
	115. Atriplex nuttallii Wats. �⠀䜀愀爀搀渀攀爀✀猀 猀愀氀琀戀甀猀栀Ⰰ 洀漀甀渀搀猀挀愀氀攀Ⰰ 猀愀氀琀 猀愀最攀)
	116. Ceratoides lanata �⠀倀甀爀猀栀) J.T. Howell �⠀眀椀渀琀攀爀昀愀琀)
	117. Iva axillaris Pursh �⠀瀀漀瘀攀爀琀礀眀攀攀搀)
	118. Juniperus communis L. �⠀挀漀洀洀漀渀 樀甀渀椀瀀攀爀)
	119. Juniperus horizontalis Moench �⠀挀爀攀攀瀀椀渀最 樀甀渀椀瀀攀爀)
	120. Paronychia sessiliflora Nutt. �⠀挀爀攀攀瀀椀渀最 渀愀椀氀眀漀爀琀Ⰰ 氀漀眀 眀栀椀琀氀漀眀ⴀ眀漀爀琀)
	121. Plantago elongata Pursh �⠀猀氀攀渀搀攀爀 瀀氀愀渀琀愀椀渀)
	122. Plantago patagonica Jacq. �⠀眀漀漀氀氀礀 瀀氀愀渀琀愀椀渀)
	123. Sarcobatus vermiculatus �⠀䠀漀漀欀⸀) Torrey �⠀最爀攀愀猀攀眀漀漀搀)
	124. Selaginella densa Rydb. �⠀瀀爀愀椀爀椀攀 猀瀀椀欀攀洀漀猀猀)

	Species by flowering time

