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(GLWRULDO�

$$5*�� (QJOLVK� +HULWDJH� DQG� WKH� 8QLYHUVLW\� RI� 6LHQD� UDQ� D� YHU\� VXFFHVVIXO� RQH�ZHHN�
µUHVHDUFK�VFKRRO¶�DW�5RVLD�QHDU�6LHQD�LQ�0D\��������(OVHZKHUH�LQ�WKLV�LVVXH�DUH�WKH�RIILFLDO�
VWDWLVWLFV��FRPPHQWV�E\�RQH�WKH�VWXGHQWV��DQG�D�IHZ�SKRWRJUDSKV���+HUH�,�ZRXOG�OLNH�WR�DGG�D�
IHZ�RI�P\�RZQ�WKRXJKWV�DV�RQH�RI�WKH�WXWRUV���*UHDWHVW�WKDQNV�KDYH�WR�JR�WR�6WHIDQR�&DPSDQD��
RXU�PDQ�LQ�6LHQD��IRU�PDNLQJ�WKH�FRXUVH�SRVVLEOH�DQG�HVSHFLDOO\�IRU�PHDQLQJ�LW�ZKHQ�KH�WROG�
XV�µQR�SUREOHP¶�GXULQJ�RXU�)HEUXDU\�UHFRQQDLVVDQFH�RU�E\�HPDLO���7KH�ELJJHVW�µQR�SUREOHP¶�
ZDV�WKDW�WKH�8QLYHUVLW\�UHDOO\�GLG�EX\�XV�WKH�UHTXHVWHG�DQG�QHFHVVDU\�VL[�3&V�WKDW�DOORZHG�
*URXQG�6FKRRO�WR�SURJUHVV�IURP�ORRNLQJ�DW�DLU�SKRWRV�WR�WDNLQJ�WKH�PDSSHG�LQWHUSUHWDWLRQV�
LQWR�*,6��

2XU� SUHYLRXV� µWUDLQLQJ�ZHHNV¶� KDYH�EHHQ� IULHQGO\� DQG� UHOD[HG�ZLWK� QR�EDUULHUV� EHWZHHQ�
WHDFKHUV�DQG�VWXGHQWV�DQG�6LHQD�FRQWLQXHG�WKDW�WUDGLWLRQ���,�WKLQN�LW�ZDV�KHOSHG�EHFDXVH��IRU�WKH�
ILUVW�WLPH��DOO�VWXGHQWV�ZHUH�RI�RQH�QDWLRQDOLW\�DQG�ZHUH�DEOH�WR�WDON�LQ�D�FRPPRQ�ODQJXDJH�
WKDW�WKH�WHDFKHUV�FRXOG�QRW�XQGHUVWDQG���7KH�*URXQG�6FKRRO�WHDFKHUV�VRRQ�OHDUQHG�WKDW�WKH�
,WDOLDQ�ZD\�RI�GRLQJ�DQ\WKLQJ�LQFOXGHG�D�ORW�RI�WDONLQJ�DERXW�LW��µMDEEHU¶��ZH�ZHUH�WROG��ZDV�D�
EDQQHG�ZRUG��EXW�LW�VHHPHG�WR�GR�QR�KDUP�DQG�DOO�VWXGHQWV�FRPSOHWHG�WKH�IXOO�UDQJH�RI�WDVNV�
ZH�VHW�WKHP���:H�ZHUH�SOHDVHG�WR�ILQG�WKDW�RXU�,WDOLDQV�ZHUH�NHHQ�DQG�KDUG�ZRUNLQJ���6RPH�
HYHQ�LQVLVWHG�RQ�ZRUNLQJ�ODWH�DQG�VR�NHSW�PH�IURP�P\�EHHU���:H�KDYH�VLQFH�KHDUG�WKDW�WZR�RI�
WKHP�KDYH�PDGH�IXUWKHU�SKRWRJUDSKLF�IOLJKWV�DQG�WKHUH�DUH�RWKHUV�ZKR�KRSH�WR�VSHFLDOLVH�LQ�
DHULDO�ZRUN�DW�WKH�HQG�RI�WKHLU�XQLYHUVLW\�FRXUVHV���(PDLO�FRQWDFW�KHOSV�NHHS�VXFK�LQWHUHVW�DOLYH�
DQG�LV�DQ�LPSRUWDQW�SRVW�PHHWLQJ�DVSHFW�RI�WKHVH�LQWHUQDWLRQDO�RFFDVLRQV��

:KDW� ,� VDZ� RI� WKH� DHULDO� SKRWRJUDSKV� VXJJHVWV� WKDW�� DV� XVXDO�� ZH� KDYH� OHIW� WKH� ORFDO�
DUFKDHRORJLVWV�ZLWK�D�ORW�RI�IROORZ�XS�ZRUN���)OLJKWV�FRYHUHG�D�FRQVLGHUDEOH�DUHD�DQG�UHFRUGHG�
IHDWXUHV�IURP�SLWV��(WUXVFDQ�WRPEV��5RPDQ�YLOODV��RI�FRXUVH���WR�VWRQH�ZDOOHG�XSODQG�ILHOG�
V\VWHPV�WKDW�ZRXOG�QRW�ORRN�RXW�RI�SODFH�LQ�<RUNVKLUH���:H�EHOLHYH�WKDW�.ODXV�/HLGRUI�DOVR�
IOHZ�KLV����PP�OHQV�RYHU�WKH�EHDFKHV�DW�(OED�±�EXW�ZH�ZHUHQ¶W�VKRZQ�WKRVH�SKRWRV«���&DWK\�
6WRHUW]� DQG� ,�PDQDJHG� WR� JHW� RQH� IOLJKW� ZLWK� 2WWR� %UDDVFK� EXW� WKHUH� DUH� QR� ,WDOLDQ� DLU�
SKRWRJUDSKV�LQ�WKLV�LVVXH���6RPH�RI�WKH�VLWHV�,�SKRWRJUDSKHG�FRXOG�KDYH�EHHQ�LQFOXGHG��EXW�
WKHUH�VHHPV�QR�SRLQW�LQ�SXEOLVKLQJ�D�SLFWXUH�RI�DQ�XQNQRZQ�VLWH�MXVW�EHFDXVH�LW�LV�DQ�DHULDO�
SKRWRJUDSK��

7KH�VFKRRO�ZDV�IROORZHG�E\�D�WKUHH�GD\�ZRUNVKRS�LQ�6LHQD�ZKLFK�ZDV�GLVDSSRLQWLQJO\�IUHH�RI�
,WDOLDQV�EXW�DW�ZKLFK�WKH�DWWHQGHHV�KDG�D�XVHIXO�DQG�LQIRUPDWLYH�WLPH�LQ�D�UHVRQDQW�URRP��
:RUNVKRS�WRSLFV�ZHUH�PRVWO\�FRQFHUQHG�ZLWK�RQJRLQJ�ZRUN��VRPH�LQ�LWV�HDUO\�VWDJHV��DQG�
LQFOXGHG�SUHVHQWDWLRQV�RQ�FXUUHQW�PDSSLQJ�PHWKRGV��GLJLWDO�LPDJHU\�DQG�/,'$5��DQG�XVHV�RI�
VDWHOOLWH�GDWD���,WDOLDQ�FRQWULEXWLRQV�GHDOW�ZLWK�LQWHUSUHWDWLRQ�RI�YHUWLFDO�SKRWRJUDSKV��XVHV�RI�
VDWHOOLWH�LPDJHV��DQG�UHFHQW�ZRUN�LQ�3XJOLD�DQG�WKH�7DYROLHUH��

,�ZDV�YHU\�SOHDVDQWO\�VXUSULVHG�WR�ILQG�VRPH�H[FHOOHQWO\�SULQWHG������REOLTXHV�DPRQJ�EDWFKHV�
RI�105$3�SULQWV�,�UHFHQWO\�ZDV�XVLQJ���7KH\�ZHUH�IURP�IOLJKWV�PDGH�E\�(+¶V�<RUN�DQG�
6ZLQGRQ�WHDPV�DQG�VR�WKLV�VHHPV�WR�EH�D�FRPPRQ�FKDQJH�IRU�WKH�JRRG���3KRWRJUDSKV�KDG�
EHHQ�SULQWHG�ZLWK�JRRG�FRQWUDVW�DW�WKH�XVXDO���[���LQFK�IRUPDW�RQ�VHPL�PDWW�SDSHU���%RE�
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%HZOH\� VXJJHVWHG� WKDW� WKH� FKDQJH� LQ� SULQW� TXDOLW\�PD\� EH� WKH� LQ�KRXVH� SKRWRJUDSKHUV¶�
UHVSRQVH�WR�\HDUV�RI�QDJJLQJ���,I�VR��LW�KDV�EHHQ�ZRUWK�GRLQJ���0PPP��,�ZRQGHU�LI�WKH\¶OO�GR�
UHSULQWV�WR�WKH�VDPH�VWDQGDUG�IURP�WKH�ODVW����RGG�\HDUVV«��

,�DP�SOHDVHG�WR�LQFOXGH�WKH�µWKLQNLQJ¶�SDUW�RI�'DY\�6WUDFKDQ¶V� 6WRXU�9DOOH\�3URMHFW� LQ�WKLV�
LVVXH���:H�QHHG�WLPH�WR�DGG�LGHDV�WR�WKH�PDSV�PDGH�IURP�DHULDO�SKRWRJUDSKV�DQG�WKLV�LV�EHVW�
GRQH�E\�WKH�SKRWR�LQWHUSUHWHU���7KHUH�DUH�VRPH�LQWHUHVWLQJ�SRLQWV�PDGH�LQ�'DY\¶V�FRQWULEXWLRQ�
ZKLFK�RWKHUV�PD\�VHH�UHIOHFWHG�LQ�WKHLU�RZQ�FXUUHQW�UHVHDUFK�DUHDV���,�HVSHFLDOO\�OLNH�WKH�XVH�RI�
EXULDO�DQG�ULWXDO�VLWHV�WR�µFXW�RII¶�ULYHU�ORRSV�DQG�VXJJHVW�WKLV�DOVR�LQGLFDWHV�WKH�GHOLEHUDWH�
FKRLFH�RI�PHDGRZ�ODQG�IRU�EXULDO�JURXQGV�LQ�WKLV�DUHD���$Q\�PRXQG�ZLOO�JLYH�DQ�LQFUHDVH�LQ�
VXUIDFH�DUHD�WR�WKH�ILHOG�DQG�PD\�HQFRXUDJH�FRORQLVDWLRQ�E\�GLIIHUHQW�W\SHV�RI�YHJHWDWLRQ�
ZKLFK�PD\��RU�PD\�QRW���SURYLGH�D�EHWWHU�GLHW�IRU�JUD]LQJ�OLYHVWRFN��

:H�DOVR�KDYH�WZR�FRQWULEXWLRQV�IURP�JURXQG�EDVHG�DHULDO�SKRWRJUDSKHUV���7KDW�E\�5LFKDUG�
.QLVHO\�0DUSROH�PHHWV�WR�WKH�QHHG�WR�GRFXPHQW�VLWHV�LQ�D�FRXQWU\�ZKHUH�FRQYHQWLRQDO�IO\LQJ�
ZRXOG�EH�µGLIILFXOW¶��DQG�WKH�ORQJHU�FRQWULEXWLRQ�E\�0LFKDHO�6FKRQKHUU�VKRZV�KRZ�D�PRGHO�
DLUFUDIW�ZDV�XVHG�WR�SURYLGH�DQ�DQVZHU�WR�D�SDUWLFXODU�TXHVWLRQ���7KH�WKLQNLQJ�EHKLQG�WKLV�
GHWHFWLRQ�ZRUN�LV�D�JRRG�GHPRQVWUDWLRQ�RI�WKH�SURJUHVVLRQ�IURP�TXHVWLRQ��WKURXJK�UHVHDUFK��WR�
DHULDO�VXUYH\�RI�DQ�DUHD��DQG�VR�WR�LGHQWLILFDWLRQ�RQ�WKH�SKRWRJUDSKV�RI�DQ�DQVZHU���,I�RQO\�ZH�
DOO�KDG�WLPH�WR�VWXG\�HDFK�VLWH�ZLWK�HTXDO�WKRURXJKQHVV��

7KHUH�LV�D�VFDWWHU��WKURXJK�WKLV�LVVXH��RI�SKRWRJUDSKV�WDNHQ�RQ�DQG�DURXQG�WKH�6LHQD�UHVHDUFK�
ZHHN���7KHVH�URXJKO\�LOOXVWUDWH�WKH�ZULWWHQ�SLHFHV�DERXW�WKH�FRXUVH�DQG�VKRZ�WKDW�D�JRRG�WLPH�
ZDV�KDG�E\�DOO���7KH�SKRWRV�ZHUH�WDNHQ�E\�3HWH�+RUQH�DQG�\RXU�(GLWRU��

/RRNLQJ�DW�WKH�9DOH�RI�<RUN�OHDIOHW�LQ� $$5*QHZV� ����� ,�VHH�(+¶V�QHZ�WDJ�OLQH�LV� 1R�RQH�GRHV�
PRUH�IRU�(QJODQG¶V�+HULWDJH����7KDW¶V�QRW�PXFK�RI�D�ERDVW�FRQVLGHULQJ�WKH\¶UH�FDOOHG�µ(QJOLVK�
+HULWDJH¶��DQG�VKRXOG�EH�GRLQJ�DV�PXFK�DV�SRVVLEOH�����

,QWHUQDWLRQDO�GULQNLQJ�KDELWV��VSRW�WKH�GLIIHUHQFH«�
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'��6WUDFKDQ�

7KH�ODVW�VL[�PRQWKV�KDV�VHHQ�WZR�LPSRUWDQW�HYHQWV�IRU�DHULDO�DUFKDHRORJ\�LQ�(XURSH�� WKH�
%ULWLVK�$FDGHP\�WZR�GD\�V\PSRVLXP�HQWLWOHG�³$HULDO�$UFKDHRORJ\�±�LQWR�WKH�IXWXUH´��KHOG�LQ�
/RQGRQ�LQ�0D\��VHH�KWWS���EULWDF��EULWDF�DF�XN�HYHQWV�SURJUDPPHV�������DHULDO�KWPO���DQG�
WKH�6LHQD�UHVHDUFK�VFKRRO�DQG�ZRUNVKRS��)XUWKHU�LQIRUPDWLRQ�RQ�WKH�ODWWHU�FDQ�EH�IRXQG�ZLWKLQ�
WKHVH� SDJHV�� &RQWLQXLQJ� IURP� WKH� ODVW� FKDLUPDQ¶V� SLHFH�� WKH� IROORZLQJ� FRQVLGHUV� DJUL��
HQYLURQPHQW�VFKHPHV�DQG�DUFKDHRORJ\��DQ�LVVXH�ZLWK�LPSRUWDQW�LPSOLFDWLRQV�WR�WKH�VXUYLYDO�
DQG�PDQDJHPHQW�RI�WKH�VLWHV�DHULDO�DUFKDHRORJLVWV�SKRWRJUDSK�DQG�PDS��

7KH�,QVWLWXWH�RI�)LHOG�$UFKDHRORJLVWV��,)$��DQQXDO�FRQIHUHQFH��KHOG�LQ�1HZFDVWOH�LQ�$SULO��
LQFOXGHG� D� VHVVLRQ� RQ� KRZ� DUFKDHRORJ\� LV� LQYROYHG� ZLWK� DJUL�HQYLURQPHQW� VFKHPHV�
WKURXJKRXW�WKH�8.��$JULFXOWXUDO�DFWLYLW\�KDV�IRU�ORQJ�EHHQ�UHFRJQLVHG�DV�RQH�RI�WKH�JUHDWHVW�
WKUHDWV�WR�DUFKDHRORJ\�LQ�WKH�8.�DQG�,UHODQG��,Q�(QJODQG��WKH�SXEOLFDWLRQ�LQ������RI�WKH�
0RQXPHQWV�DW�5LVN�6XUYH\�TXDQWLILHG�DQG�GHPRQVWUDWHG�WKDW�DJULFXOWXUH�SRVHV�WKH�JUHDWHVW�
VLQJOH�WKUHDW�WR�WKH�DUFKDHRORJLFDO�UHVRXUFH�LQ�WKH�FRXQWU\��5HIRUP�RI�WKH�(XURSHDQ�8QLRQ�
&RPPRQ�$JULFXOWXUDO�3ROLF\�KDV�VKLIWHG�WKH�HPSKDVLV�IURP�SURGXFWLRQ�OLQNHG�VXEVLGLHV�WR�
DJUL�HQYLURQPHQW�VFKHPHV�ZKHUHE\�IDUPHUV�DUH�RIIHUHG�JUDQWV�WR�VHQVLWLYHO\�PDQDJH�ERWK�WKH�
QDWXUDO�DQG�EXLOW�HQYLURQPHQW��LQFOXGLQJ�SURWHFWLRQ�RI�DUFKDHRORJLFDO�VLWHV��DQG�SXEOLF�DFFHVV��
,Q�D�WLPH�RI�FKDQJH�IRU�DJULFXOWXUH�LQ�WKH�8.��DQG�ZLWK�SUHGLFWHG�LQFUHDVH�RI�DSSOLFDWLRQV��
DJUL�HQYLURQPHQW�VFKHPHV�HYLGHQWO\�RIIHU�DQ�LPSRUWDQW�RSSRUWXQLW\�IRU�WKH�SURWHFWLRQ�RI�UXUDO�
VLWHV��

$�QXPEHU�RI�IDFWRUV�LQIOXHQFH�KRZ�HIIHFWLYHO\�DUFKDHRORJ\�FDQ�EH�SURWHFWHG��KRZHYHU��7KH�
NH\� REMHFWLYHV� RI� DJUL�HQYLURQPHQW� VFKHPHV� WHQG� WR� EH� HFRORJ\�� ODQGVFDSH� DQG� DFFHVV��
IROORZHG� E\� WKH� KLVWRULF� HQYLURQPHQW� DV� D� ³SRRU� UHODWLRQ´�� ,Q� DGGLWLRQ�� DUFKDHRORJLVWV�
FXUUHQWO\�KDYH�QR�VD\� LQ�ZKLFK�VLWHV�HQWHU� WKH�VFKHPHV��DV� LW� LV� WKH�FKRLFH�RI� WKH� IDUPHU�
ZKHWKHU�WR�DSSO\��0RVW�LPSRUWDQWO\��KRZHYHU��WKH�,)$�VHVVLRQ�KLJKOLJKWHG�WKH�YDULDWLRQ�LQ�
UHVRXUFHV� DQG� DSSURDFKHV� HPSOR\HG� WKURXJKRXW� WKH�8.�E\� DUFKDHRORJLFDO� RUJDQLVDWLRQV�
SURYLGLQJ�LQIRUPDWLRQ�DQG�DGYLFH�WR�WKRVH�SUHSDULQJ�DSSOLFDWLRQV�IRU�WKH�VFKHPHV��,Q�VRPH�
SODFHV��VXFK�DV�'\IHG�DQG�WKH�3HDN�'LVWULFW�1DWLRQDO�3DUN��DUHDV�FRQVLGHUHG�IRU�LQFOXVLRQ�KDYH�
D�SUH�DSSOLFDWLRQ�VXUYH\�WR�LGHQWLI\�QHZ�VLWHV��DQG�LQYROYH�VLWH�YLVLWV�WR�DGYLVH�RQ�PDQDJHPHQW�
RI� VLWHV�� ,Q� DUHDV�ZKHUH� UHVRXUFHV� IRU� WKH� ORFDO�UHJLRQDO� DUFKDHRORJLFDO� XQLW� DUH� OLPLWHG��
KRZHYHU��RQO\�EDVLF�DXGLWV�RI�NQRZQ�VLWHV�DUH�SUHSDUHG�DQG�RIWHQ�QR�VLWH�YLVLW�LV�PDGH�DW�DOO��,Q�
WHUPV�RI�HQKDQFLQJ�SURWHFWLRQ�DQG�PDQDJHPHQW�RI�WKH�DUFKDHRORJLFDO�UHVRXUFH��LW�LV�HYLGHQWO\�
DV�D�FDVH�RI�³UHDSLQJ�ZKDW�\RX�VRZ´«�

$GGUHVVLQJ�WKH�TXHVWLRQ�RI�ZKLFK�VLWHV�DUH�LQFOXGHG�LQ�VXFK�VFKHPHV��DUFKDHRORJLFDO�DGYLVRUV�
LQ�SDUW�RI�(QJODQG�DUH�QRZ�DWWHPSWLQJ�WR�WDUJHW�SDUWLFXODU�VLWHV�DQG�DUHDV�LQ�DWWHPSW�WR�KDYH�
WKHP�LQFOXGHG��%XULHG�VLWHV�LQ�DUDEOH�ODQG��WKRVH�FRPPRQO\�NQRZQ�DV�FURSPDUN�VLWHV��DUH�
SHUKDSV�WKH�PRVW�GLIILFXOW�FODVV�WR�KDYH�FRQVLGHUHG�IRU�LQFOXVLRQ��7KH�FDVK�LQFHQWLYHV�DUH�
DUJXDEO\�QRW�HQRXJK�WR�FRQYLQFH�IDUPHUV�WR�FKDQJH�ODQG�XVH�RQ�D�VLWH�WKDW�KH�VKH�FDQQRW�VHH��
SDUWLFXODUO\�LI�WKH�FKDQJH�LQ�UHJLPH�PD\�KDYH�D�NQRFN�RQ�HIIHFWV��VXFK�DV�VRZLQJ�RQO\�SDUWV�RI�
D�ILHOG�WR�JUDVV�RU�LQWHUIHULQJ�ZLWK�FURS�URWDWLRQ�F\FOHV��$Q�DUHD�ZKHUH�FURSPDUN�VLWHV�DUH�
DFWLYHO\�WDUJHWHG�IRU�PDQDJHPHQW�LV�WKH�6WRXU�YDOOH\�LQ�WKH�(VVH[�6XIIRON�ERUGHU��DQG�,�DP�
KDSS\�WR�LQFOXGH�ZLWKLQ�WKH�FRQFOXGLQJ�SDUW�RI�WKH�6WRXU�YDOOH\�SURMHFW�DUWLFOH��,�DP�LQGHEWHG�
WR�RXU�HGLWRU�IRU�KLV�FRQVWUXFWLYH�FRPPHQWV��DQG�ZHOFRPH�WKRXJKWV�IURP�RWKHUV�RQ�ERWK�WKH�
DUFKDHRORJ\� GHVFULEHG� DQG� WKH� LVVXHV� FRQFHUQLQJ� DJUL�HQYLURQPHQW� DQG� DUFKDHRORJ\� LQ�
JHQHUDO��
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9HUWLFDOV�2EOLTXHV��VHYHQWK�QRWH�

7KH�VHDVRQ������LV�\HW�DQRWKHU� LQ�ZKLFK�ZH�KDYH�WR�UHSRUW�QR�SURJUHVV�LQ�WKH�SURMHFW� WR�
FRPSDUH�YHUWLFDO�DQG�REOLTXH�SKRWRJUDSK\�RYHU�WKH�VDPH�VLWHV�DW�WKH�VDPH�WLPH��2I�WKH�WHQ�
WULDO�DUHDV��ZH�IOHZ�SDVW�VL[�RI�WKHP��ILQGLQJ�D�JUDQG�WRWDO�RI�RQH�FURS�PDUN�EHWZHHQ�WKHP��
*UDQWHG��ZH�ZHUH�XVLQJ�REOLTXH�PHWKRGV�IRU�RXU�EULHI�H[DPLQDWLRQ��EXW�,�GRXEW�LI�HYHQ�WKH�
SURSRQHQWV�RI�YHUWLFDO�SKRWRJUDSK\�ZRXOG�KDYH�WKRXJKW�LW�ZRUWK�ZKLOH�PRXQWLQJ�D�IXOO�VFDOH�
FRPSDULVRQ�LQ�WKRVH�FLUFXPVWDQFHV��

5HJDUGLQJ�WKH�LQVWDOODWLRQ�RI�WKH�YHUWLFDO�FDPHUD�LQ�WKH�DLUFUDIW��ZKLFK�WKRVH�DWWHQGLQJ�$$5*�
ODVW�\HDU�PD\�KDYH�VOHSW�WKURXJK��WKH�SRVLWLRQ�LV�WKDW�WKH�VHW�XS�KDV�EHHQ�XVHDEOH�ZLWK�(QJOLVK�
+HULWDJH¶V�5ROOHL������VLQFH�-XQH�WKLV�\HDU��6XFK�XVH�KDV�EHHQ�ZLWK�PDQXDO�WULJJHULQJ�RI�WKH�
FDPHUD��XVLQJ�D�UHPRWH�EXWWRQ�DQG�D�VWRS�ZDWFK��7KH�LQWHUYDOV�IRU�SKRWRJUDSK\�DUH�REWDLQHG�
IURP�WDEOHV��XVLQJ�WKH�KHLJKW�DERYH�JURXQG�OHYHO��WKH�JURXQG�VSHHG�DQG�WKH�IRFDO�OHQJWK�RI�WKH�
OHQV��JLYHQ�WKH�RYHUODS�UHTXLUHG��7KH�ODWHVW�GHYHORSPHQW�LV�WR�XVH�D�ODS�WRS�FRPSXWHU�WR�ILUH�
WKH�FDPHUD�DW�WKH�UHTXLUHG�LQWHUYDOV��YLD�D�SXUSRVH�PDGH�LQWHUIDFH��7KLV�DUUDQJHPHQW�KDV�EHHQ�
WHVWHG�RQ�WKH�JURXQG��EXW�QRW�\HW�LQ�WKH�DLU��

7KH�YHUWLFDO�VHW�XS�LV�VWLOO�QRW�HQWLUHO\�VDWLVIDFWRU\�ZLWK�WKH�9LQWHQ�)���FDPHUD��\RX�PD\�UHFDOO�
WKDW� WKHUH�ZDV� D� SUREOHP�ZLWK� EOXUULQJ�RI� LPDJHV�� SDUWLFXODUO\� DURXQG� WKH�PDUJLQV��7KH�
VKDUSQHVV� SUREOHP�KDV� EHHQ� DGGUHVVHG� E\� FKHFNLQJ� WKDW� WKH� IRFXV�ZDV� VHW� DW� D� VHQVLEOH�
GLVWDQFH�������IHHW���FRPELQHG�ZLWK�PHFKDQLFDO�FKHFNV�RQ�WKH�GLVWDQFH�IURP�ILOP�SODQH�WR�
OHQV�PRXQWLQJ�SRLQWV�RQ�WKH�FDPHUD��7KH�IRFXV�RI�DOO�WKUHH�OHQVHV�VHHPHG�WR�EH�VHW�DW�DERXW�
����IHHW�DQG�FRUUHFWLRQ�RI�WKLV�KDV�JLYHQ�LPSURYHG�VKDUSQHVV�IRU�WKH�WZR�/HLW]�&DQDGD�OHQVHV��
DW�OHDVW��3UHVXPDEO\�WKLV�IRFDO�GLVWDQFH�UHIOHFWV�WKH�5$)�VXUSOXV�RULJLQ�RI�WKH�FDPHUD�DQG�
OHQVHV��$LU� WHVWLQJ�KDV�EHHQ� FDUULHG�RXW� DQG� WKH� UHVXOWV� DUH� DQ� LPSURYHPHQW�� EXW� IXUWKHU�
FKHFNLQJ�FRQWLQXHV��

$QWKRQ\�&UDZVKDZ��IRU�WKH�:RUNLQJ�*URXS��

5RVLD�������3HWH�+RUQH�GHVFULELQJ�KLV�ELUWKGD\�IOLJKW�ZLWK�2WWR�ZKLOH�5REHUWR��RQH�
IOLJKW�ZDV�HQRXJK��*RIIUHGR�OLVWHQV�DYLGO\«��
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6LHQD������±�$HULDO�$UFKDHRORJ\�5HVHDUFK�:HHN�
6HOHFWHG�KLJKOLJKWV�DQG�VWDWLVWLFV�IURP�$$5*¶V�ODWHVW�(XURSHDQ�H[SORLWV��������0D\�������

&DWK\�6WRHUW]�

7KH�WKLUG�LQ�$$5*¶V�RFFDVLRQDO�VHULHV�RI�(XURSHDQ�WUDLQLQJ�FRXUVHV�WRRN�SODFH�QHDU�6LHQD�LQ�
0D\��ZLWK�SULQFLSDO�VXSSRUW�IURP�&XOWXUH�������WKH�8QLYHUVLW\�RI�6LHQD��(QJOLVK�+HULWDJH�DQG�
WKH�$VVRFLDWLRQ�IRU�&XOWXUDO�([FKDQJH���0RQWKV�RI�DGYDQFH�UHVHDUFK��UHFRQQDLVVDQFH�DQG�
QHJRWLDWLRQ�E\�2WWR�%UDDVFK��%RE�%HZOH\��5RJ�3DOPHU�DQG�DERYH�DOO�&KULV�0XVVRQ�HQVXUHG�
WKDW�WKLV�FRXUVH��WKH�PRVW�DPELWLRXV�WR�EH�SODQQHG�VR�IDU��ZDV�D�JUHDW�VXFFHVV�IRU�VWXGHQWV�DQG�
WXWRUV�DOLNH��

7KH�8QLYHUVLW\�RI�6LHQD��LWV�VWDII�DQG�VWXGHQWV�SURYLGHG�LPPHDVXUDEOH�SUDFWLFDO�DVVLVWDQFH��
7KH� HQWKXVLDVP� DQG� VXSSRUW� RI� 3URI�� 5LFDUGR� )UDQFRYLFK� PDGH� PDQ\� WKLQJV� SRVVLEOH��
LQFOXGLQJ�WKH�DSSHDUDQFH�RI�QR�OHVV�WKDQ���FRPSXWHUV��HQDEOLQJ�WKH�*URXQG�6FKRRO�WR�RIIHU�
SOHQW\�RI�KDQGV�RQ�H[SHULHQFH�RI�SKRWR�WUDQVIRUPDWLRQ��YLD�$LU3KRWR����6WHIDQR�&DPSDQD�
DFWHG�DV�6LHQD�FRQWDFW�DQG�JHQHUDO�SUREOHP�VROYHU�±�VXSSO\�FR�RUGLQDWRU��ERRNLQJ�DJHQW��WD[L�
GULYHU��DQG�ZKDWHYHU�HOVH�ZH�QHHGHG�±�ZKLOH�VWLOO�IXOILOOLQJ�KLV�UROH�DV�D�VWXGHQW�RQ�WKH�FRXUVH��
DQG�&ULVWLQD�/HULFL�UDQ�QXPHURXV�HUUDQGV�DQG�HQGOHVVO\�VKXWWOHG�ILOPV�WR�WKH�ODE��UHWXUQLQJ�
ZLWK�HDJHUO\�DZDLWHG�SULQWV��

2WWR�%UDDVFK�FR�RUGLQDWHG�WKH�$LU�6FKRRO�DQG�2WWR��.ODXV�/HLGRUI�DQG�0LFN�:HEE�SURYLGHG�
SLORWLQJ�VHUYLFHV�DQG�LQ�IOLJKW�LQVWUXFWLRQ�ZLWK�SDWLHQFH�DQG�JRRG�KXPRXU���'DPLDQ�*UDG\�
WRRN�RQ�WKH�FUXFLDO�UROHV�RI�ILOP�PRQLWRU��FDPHUD�FR�RUGLQDWRU�DQG�*36�PDVWHU��WKH�ODWWHU�WDVN�
RIWHQ�NHHSLQJ�KLP�FRPSXWHU�ERXQG�LQWR�WKH�HDUO\�KRXUV�RI�WKH�PRUQLQJ���&KULV�0XVVRQ��'DUMD�
*URVPDQ�DQG�%RE�%HZOH\�EULGJHG�WKH�JDS�EHWZHHQ�$LU�DQG�*URXQG�6FKRRO��NHHSLQJ�RUGHU�DW�
WKH� DLUILHOG�� RIIHULQJ� DVVLVWDQFH�ZKHUHYHU� QHHGHG� DQG� GLVFXVVLQJ� ERWK� SKRWRJUDSKLF� DQG�
DUFKDHRORJLFDO�UHVXOWV�ZLWK�WKH�VWXGHQWV��

7KH�*URXQG�6FKRRO�WHDP�FRPSULVHG�5RJ�3DOPHU��3HWH�+RUQH��0LFKDHO�'RQHXV�DQG�P\VHOI��
ZLWK�&LQ]LD�%DFLOLHUL�DV�UHVLGHQW�WUDQVODWRU��ZKR��KDYLQJ�WUDQVODWHG�HYHU\WKLQJ�HDFK�RI�XV�VDLG�
QRW�RQFH��EXW�WZLFH��FRXOG�SUREDEO\�WHDFK�WKH�QH[W�FRXUVH�VLQJOH�KDQGHG����:H�IRXQG�WKH�
HQWKXVLDVP�DQG�GHGLFDWLRQ�RI� WKH�VWXGHQWV�DPSOH�FRPSHQVDWLRQ�IRU�RXU�FRQILQHPHQW� WR�D�
GDUNHQHG�OHFWXUH�URRP�GHVSLWH�SHUIHFW�ZHDWKHU��

7KH�VWDWLVWLFV�EHORZ�FDQ�RQO\�KLQW�DW�WKH�ZHHN¶V�DFKLHYHPHQWV�±�

���SDUWLFLSDQWV�IURP���FRXQWULHV�����VWXGHQWV����SLORWV����WXWRUV���
��� ,WDOLDQ����*HUPDQ����$XVWULDQ����6ORYHQLDQ����FRPELQHG�%ULWLVK� ���(QJOLVK����
:HOVK����WUDQV�$WODQWLF���
3OXV�JXHVW�OHFWXUHUV�IURP�,WDO\�DQG�&]HFK�5HSXEOLF��

$LUFUDIW�VWDWLVWLFV�� 3LORW� � � 6RUWLHV�� +RXUV�
� � � 2WWR�%UDDVFK� � ����� � ����KUV����PLQV�
� � � .ODXV�/HLGRUI� � ����� � ����KUV����PLQV�
� � � 0LFN�:HEE� � ����� � ����KUV����PLQV�

727$/� ��� ����KUV����PLQV�
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7KH� UHVXOWLQJ� ���� ILOPV� DGGHG� ������ SKRWRV� WR� WKH� VXP� RI� ,WDOLDQ� DUFKDHRORJLFDO� DLU�
SKRWRJUDSKV���&DUHIXO�FDOFXODWLRQV�UHYHDO�WKDW��ZLWK�D�VKXWWHU�VSHHG�RI�������WK��RI�D�VHFRQG�SHU�
IUDPH�� WKH� FROOHFWLYH� FDPHUD� VKXWWHU� ZDV� RSHQ� IRU� D� JUDQG� WRWDO� RI� ����� VHFRQGV��
0DWKHPDWLFDOO\�LQFOLQHG�UHDGHUV�ZLOO�UHDOLVH�WKDW�WKLV�OHDYHV�����KUV������VHFRQGV�RI�IO\LQJ�
WLPH�XQDFFRXQWHG�IRU�� �5HVW�DVVXUHG��KRZHYHU��WKDW�WKH�UHPDLQLQJ�WLPH�ZDV�QRW�ZDVWHG�±�
DVVXPLQJ�DQ�DYHUDJH�DLUFUDIW�VSHHG�RI����NQRWV��WKH�WRWDO�GLVWDQFH�IORZQ�GXULQJ�WKH�ZHHN�ZDV�
�������NPV���������PLOHV���ZKLFK�LV�QHDUO\�KDOIZD\�URXQG�WKH�ZRUOG��$W�WKLV�UDWH��ZKR�NQRZV�
ZKHUH�ZH�ZLOO�ILQG�RXUVHOYHV�QH[W�WLPH��"�

5RVLD��������$VVRUWHG�JURXQG�VFKRRO�ZLWK�D�FHQWUDO�PHDOWLPH�SDLU�VKRZLQJ�0LFN�
:HEE�DQG�6RILD�3HVFDULQ�GHHS�LQ�D�GLVFXVVLRQ�DERXW�"IO\LQJ«�
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7HUULWRULDO�VWXG\�WKURXJK�DHULDO�SKRWRJUDSK\��WKH�6LHQD������H[SHULHQFH�

)HGHULFD�6DQWDJDWL�

7KLV�FRQWULEXWLRQ�ZDV�RIIHUHG�E\�RQH�RI�WKH�VWXGHQWV�ZKR�DWWHQGHG�WKH�WKLUG�FRXUVH�RQ�DHULDO�
SKRWRJUDSK\� DQG� LQWHUSUHWDWLRQ� LQ� ZKLFK� $$5*� KDV� SOD\HG� D� PDMRU� SDUW�� ,I� )HGHULFD¶V�
FRPPHQWV�DUH�UHSUHVHQWDWLYH�RI�WKH�JHQHUDO�VWXGHQW�RSLQLRQ�WKHQ�,�WKLQN�ZH�FDQ�FRQVLGHU�WKH�
,WDOLDQ�FRXUVH�WR�KDYH�EHHQ�YHU\�VXFFHVVIXO��7KDQNV�JR�WR�&KULV�0XVVRQ�IRU�HGLWRULDO�ZRUN�RQ�
WKLV�FRQWULEXWLRQ��

%HFDXVH�,�EHOLHYHG�WKHP�WR�EH�H[WUHPHO\�XVHIXO�IURP�WKH�PHWKRGRORJLFDO�SRLQW�RI�YLHZ��,�KDG�
DOUHDG\�DWWHQGHG�VRPH�OHVVRQV�LQ�DHULDO�SKRWRJUDSK\�RQ�WKH�SRVWJUDGXDWH�FRXUVH�DW�P\�RZQ�
XQLYHUVLW\�EHIRUH�WDNLQJ�SDUW�LQ�WKH�$HULDO�$UFKDHRORJ\�5HVHDUFK�6FKRRO�DW�6LHQD��MRLQWO\�
RUJDQLVHG�E\�WKH�$$5*��(QJOLVK�+HULWDJH�DQG�WKH�8QLYHUVLW\�RI�6LHQD���7KHVH�HDUOLHU�OHVVRQV�
FRQVLVWHG�RI��D��SURMHFWLRQ�RI�VOLGHV��DQG��E��XVH�RI�WKH�VWHUHRVFRSH���:H�DOVR�KDG�WKH�VXSSRUW�
RI� WH[WV� IRU� XQGHUVWDQGLQJ�� RQ� WKH� WKHRUHWLFDO� OHYHO� DW� OHDVW�� WKH� EDVLF� µZRUNLQJV¶� RI� WKH�
WHFKQLTXH���$WWHQGLQJ�WKHVH�OHVVRQV��KRZHYHU��FHUWDLQO\�GLG�QRW�JLYH�PH�DQ\�SRVVLELOLW\�RI�
XQGHUVWDQGLQJ�WKH�PHFKDQLVPV�RI�DHULDO�SKRWRJUDSK\�LQ�UHDOO\�SUDFWLFDO�WHUPV���,�FRQWLQXHG�WR�
EH�LQYROYHG�RQ�WKH�IULQJH�RI�DQ�DFWLYLW\�WKDW�ZDV�SRWHQWLDOO\�XVHIXO�WR�PH��EXW�ZKLFK�,�RQO\�
NQHZ�SDUWLDOO\�� �&HUWDLQO\� WKLV� W\SH�RI� FRXUVH��ZLWK� RQO\� WKHRUHWLFDO� H[SHULHQFH�� KDG�QRW�
HTXLSSHG�PH�ZLWK�WKH�QHFHVVDU\�VNLOOV��IRU�LQVWDQFH��IRU�WDNLQJ�DHULDO�SKRWRJUDSKV�P\VHOI��RU�
IRU�UHFWLI\LQJ�REOLTXH�SKRWRV��

3DWLHQFH��KHOSIXOQHVV��H[SHULHQFH�±� WKHVH�DUH�WKH�WKLQJV�,�IRXQG�LQ�6LHQD��
7HDFKLQJ�D�JURXS�RI�IRUHLJQHUV�LQ�D�IRUHLJQ�ODQG�LV�QRW�DQ�HDV\�XQGHUWDNLQJ�IRU�DQ\RQH��

3DWLHQFH��LV�UHTXLUHG��HVSHFLDOO\�ZKHQ�WKH�WHDFKLQJ�WDNHV�SODFH�LQ�DQ�
XQUHOLDEOH
�FRXQWU\�VXFK�
DV�,WDO\��ZKHUH�±�WR�FLWH�MXVW�RQH�RI�WKH�FODVVLF�SUREOHPV�RI�P\�QDWLRQ�±�WKH�DLUSRUWV�FDQ�HYHQ�
VKXW�GRZQ�DW�OXQFKWLPH��

+HOSIXOQHVV������DOZD\V�WKHUH�LQ�SOHQW\�IURP�WKH�WXWRUV��ZKR�ZHUH�DOZD\V�UHDG\�WR�DQVZHU�HYHQ�
WKH�VPDOOHVW�RI�TXHVWLRQV��DW�DQ\�PRPHQW�GXULQJ�WKH�OHVVRQ�±�DQG�,�FDQ�DVVXUH�\RX�WKDW�ZLWK�
WKH� OHVVRQV�EHLQJ� LQ� D� IRUHLJQ� ODQJXDJH��GRXEWV� DERXW�KDYLQJ�XQGHUVWRRG�ZKDW�ZDV� VDLG�
VRPHWLPHV�DURVH��

([SHULHQFH��«�PRVW�FHUWDLQO\�QHFHVVDU\�WR�FUHDWH�VXFK�D�ZHOO�VWUXFWXUHG�SODQ�RI�OHVVRQV���:H�
DOO� DSSUHFLDWHG� KRZ� WKLV� SODQ� KHOSHG� XV� XQGHUVWDQG� KRZ� RQH� PDNHV� XVH� RI� DQ� DHULDO�
SKRWRJUDSK�ZLWK�WKH�FRPSXWHU�DQG�WKH�DGYDQWDJHV�RQH�FDQ�GUDZ�IURP�WKLV�IRU�VSHFLDOLVHG�
UHVHDUFK�� � ,QGHHG�� WKH� H[SODQDWLRQV� VWDUWHG� IURP� WKH� µEHJLQQLQJ¶�� DQG� WROG� XV� HYHU\WKLQJ�
FRQFHUQLQJ�WKH�W\SH�RI�ILOP�DQG�FDPHUDV�WR�EH�XVHG��DQG�XVHG�YLGHR�ILOPV�WR�VKRZ�KRZ�RQH�
SUHSDUHV�IRU�WKH�IOLJKW�±�WKH�PRVW�H[FLWLQJ�SDUW��HVSHFLDOO\�IRU�WKRVH�ZKR�KDYH�QHYHU�IORZQ�LQ�
VPDOO�DLUFUDIW�ZLWK�MXVW�IRXU�VHDWV��

7KH�ZD\� WKH� FRXUVH� ZDV� SODQQHG�� RUJDQLVHG�ZLWK� OHVVRQV� UHODWLQJ� WR� WKH� YDULRXV� WRSLFV�
UHJDUGLQJ�DHULDO�SKRWRJUDSK\��IURP�WKH�IOLJKW�LWVHOI�WR�SKRWR�LQWHUSUHWDWLRQ�DQG�WKH�YDULRXV�
XVHV�RI�WKH�FRPSXWHU��PD\�VHHP�WR�EH�VRPHWKLQJ�WR�EH�WDNHQ�IRU�JUDQWHG��EXW�LQ�SUDFWLFH�LW�LV�
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QRW���,�FDQ�VWDWH�WKDW�DOO�WKH�HIIRUWV�PDGH�E\�WKH�WXWRUV�SDLG�GLYLGHQGV�LQ�WKDW�HYHU\WKLQJ�ILWWHG�
WRJHWKHU�ZHOO�DW�WKH�ORJLFDO�OHYHO��HYHQ�LQ�WKH�µLPSHQHWUDEOH¶�PLQGV�RI�XV�QHRSK\WHV��

7KH�OHVVRQV�RQ�WKH�KXPDQ�SHUFHSWLRQ�RI�WKH�LPDJHV�ZHUH�SDUWLFXODUO\�LQWHUHVWLQJ��FRPSOHWHO\�
XQH[SHFWHG�DQG�ULFK�LQ�PRPHQWV�RI�UHIOHFWLRQ�RQ�WKH�IXQFWLRQLQJ�RI�RXU�EUDLQV��DQ�DVSHFW�
FRQVLGHUHG�RQO\�PLQLPDOO\�LQ�P\�HDUOLHU�FRXUVH�RQ�DHULDO�SKRWRJUDSK\�� �&HUWDLQO\�ZH�DOO�
DSSUHFLDWHG�FHUWDLQ�OHVVRQV�YHU\�PXFK��VXFK�DV�WKRVH�UHODWLQJ�WR�WKH�µFRQWURO�SRLQWV¶�WR�EH�
WDNHQ�LQ�WKH�SKRWRV��WKH�WUDQVIRUPDWLRQ�RI�WKHVH�E\�PHDQV�RI�WKH�FRPSXWHU�DQG�WKH�XVH�RI�WKH�
*,6���7KLV�ODVW�ZDV�LQ�P\�RSLQLRQ�RQH�RI�WKH�PRVW�LPSRUWDQW�OHVVRQV�RI�WKH�FRXUVH��JLYHQ�WKDW�
WKLV�PHWKRGRORJ\�DQG�WKHVH�WHFKQLTXHV�DUH�QRZ�ZLGHVSUHDG�DW�D�µKLJK¶�WHFKQLFDO�OHYHO��ZKLFK�
QRZDGD\V�LV�WKH�RQO\�OHYHO�WKDW�FRXQWV���DQG�RQH�FDQQRW� QRW��EHDU�LW�LQ�PLQG���7KH�DEVHQFH�RI�
WKLV�HOHPHQW�LQ�WKH�FRXUVH�V\OODEXV�ZRXOG�PRVW�FHUWDLQO\�KDYH�EHHQ�D�JUDYH�ODFXQD��

,� GRQ¶W� NQRZ� KRZ�PDQ\� RI� XV� VWXGHQWV� IRXQG� RXUVHOYHV� IO\LQJ� ZLWK� WKUHH� WXWRUV� �SLORW�
LQFOXGHG����2Q�WKH�WKLUG�GD\��E\�SXUH�FKDQFH��,�ZDV�OXFN\�HQRXJK�WR�GR�VR�DQG�,�IHOW�LW�ZDV�RQH�
RI�WKH�PRVW�HGXFDWLRQDO�RI�DOO�WKH�IOLJKWV�,�PDGH���/LVWHQLQJ�WR�WKH�FRPPHQWV�RU�WKH�XOWUD��
WHFKQLFDO� VXSSRVLWLRQV�� IRU� H[DPSOH�RQ� D� µSUREDEOH� FURS�PDUN¶� WKDW� ,� KDG�QRW� WDNHQ� LQWR�
FRQVLGHUDWLRQ�HYHQ�PLQLPDOO\�LQ�IOLJKW��ZDV�FHUWDLQO\�LPSRUWDQW���)URP�WKDW�IOLJKW�,�WUXO\�GLG�
OHDUQ�YHU\�PXFK���-XVW�DV�,�GLG�IURP�WKH�FORVH�H[DPLQDWLRQ��XQGHU�WKH�JXLGDQFH�RI�RQH�RI�WKH�
WXWRUV��RI�WKH�SKRWRV�,�KDG�WDNHQ�GXULQJ�WKH�IOLJKW���7KH�REVHUYDWLRQV�RQ�KRZ�RQH�FRXOG�KDYH�
WDNHQ�SLFWXUHV�LQ�RUGHU�WR�REWDLQ�EHWWHU�UHVXOWV�IRU�UHVHDUFK�SXUSRVHV�ZHUH�HTXDOO\�LPSRUWDQW��
7KLV�SUHFLRXV�DGYLFH�FRQVWLWXWHG�D�VHPLQDO�PRPHQW�LQ�P\�OHDUQLQJ��

7KH�RQO\�EODFN�PDUN"��7KH�WLPH�VSHQW�ZDLWLQJ�WR�IO\�ZDV�QRW�ILOOHG�ZLWK�RWKHU�H[HUFLVHV�RU�
H[SODQDWLRQV���3HUKDSV�VRPH�DFWLYLWLHV�FRXOG�KDYH�EHHQ�SODQQHG�IRU�WKRVH�SHRSOH�ZKR�ZHUH�
ZDLWLQJ� IRU� WKHLU� WXUQ�� � 7KLV� WLPH� FRXOG� KDYH� EHHQ� XVHG� DW� WKH� OHDVW� IRU� VWXG\LQJ� WKH�
SKRWRJUDSKV�WKDW�WKH�VWXGHQWV�KDG�WDNHQ�LQ�WKHLU�HDUOLHU�IOLJKW��WKRXJK�WKLV�RI�FRXUVH�GHSHQGHG�
RQ�WKH�UDSLG�GHOLYHU\�RI�SULQWV�IURP�WKH�SKRWR�ODERUDWRU\�±�RQH�RI�WKH�SUDFWLFDO�SUREOHPV�QRW�
IXOO\�VROYHG�DW�6LHQD��

:KDW�FDQ�RQH�VD\�RI�WKH�SLORWV"��7R�EH�DEOH�WR�UHDVVXUH�VRPHRQH�RQ�KLV�RU�KHU�ILUVW�IOLJKW�RQ�
ERDUG�D�VPDOO�DLUFUDIW�LV�QR�VPDOO�DFKLHYHPHQW���,�NQRZ�WKDW�DOO�WKUHH�RI�WKH�SLORWV�DUH�KLJKO\�
FRPSHWHQW�� JLYHQ� WKDW�RQ� WKH� HYHQLQJ�RI� WKH� ILUVW� GD\�ZH�DOO� H[FKDQJHG�RSLQLRQV�RQ� WKH�
VXEMHFW���7KH�GLVFRPIRUWV�RI�WKH�IROORZLQJ�GD\V�±�DQG�WKHUH�ZHUH�VRPH�±�ZHUH�DOO�VLPSO\�
FDXVHG�E\�WKH�KHDW�LQ�WKH�DLUFUDIW�FDELQ���7KH�KHOSIXOQHVV�RI�WKH�SLORWV�ZDV�DOZD\V�DW�PD[LPXP�
LQ�HYHU\�FDVH��IURP�WXUQLQJ�EDFN�ZKHQ�VRPHRQH�IHOW�XQZHOO��WR�PDNLQJ�VHYHUDO�SDVVHV�RYHU�DQ�
DUHD�WKDW�SDUWLFXODUO\�LQWHUHVWHG�XV���,Q�WKH�FDVH�RI�WKH�WZR�*HUPDQ�SLORWV�ZH�ZHUH�DOVR�DEOH�WR�
FRXQW�RQ�WKHLU�JUHDW�NQRZOHGJH�DQG�FRPSHWHQFH�LQ�WKH�DUFKDHRORJLFDO�ILHOG��

7RGD\��DIWHU�JRLQJ�WKURXJK�WKH�FRXUVH��,�FDQQRW�SUHWHQG�WR�NQRZ�KRZ�HYHU\WKLQJ�UHJDUGLQJ�
DHULDO�SKRWRJUDSKV�IXQFWLRQV� LQ�FORVH�GHWDLO�� �(YHQ�ZLWK� WKH�GLVWUDFWLQJ�PRYHPHQW�RI� WKH�
DLUFUDIW��KRZHYHU��,� ZDV��DEOH�WR�UHFRJQLVH�D�5RPDQ�YLOOD�WKDW�QR�RQH�HOVH�LQ�WKH�DLUFUDIW�KDG�\HW�
VHHQ�±�RQH�RI�WKRVH�FODVVLF�H[DPSOHV�ZRUWK\�RI�D�PDQXDO���3HUKDSV�WKLV�GHSHQGHG�PRUH�RQ�
JRRG�OXFN�WKDQ�DQ\WKLQJ�HOVH���%XW�P\�DSSURDFK�WR�WKHVH�WKHPHV�KDV�FHUWDLQO\�FKDQJHG���,�
NQRZ�WKDW�,�ZLOO�XVH�WKH�UHVHDUFK�IXQGV�RI�P\�XQLYHUVLW\��LI�WKH\�DUH�VXIILFLHQW��WR�SD\�IRU�D�
SLORW�VR�WKDW�,�P\VHOI�PLJKW�WDNH�SKRWRJUDSKV�RI�D�5RPDQ�DTXHGXFW�WKDW�,�DP�VWXG\LQJ��LQ�
WKRVH�DUHDV�ZKHUH�LW�GLVDSSHDUV�XQGHUJURXQG�DQG�DOO�VXUIDFH�WUDFHV�RI�LW�DUH�ORVW��
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'XULQJ�WKH�FRXUVH�LQ�6LHQD�,�P\VHOI�GLG�QRW�WDNH�D�JUHDW�QXPEHU�RI�SKRWRJUDSKV�IURP�WKH�
DLUFUDIW�EHFDXVH�±�GXH�WR�D�FRQVLGHUDEOH�GRVH�RI�ODFN�RI�FRQILGHQFH�±�,�GLG�QRW�IHHO�,�ZDV�XS�WR�
WDNLQJ�JRRG�SKRWRJUDSKV���1RZ�,�KDYH�IXOO�FRQILGHQFH�LQ�P\VHOI�EHFDXVH�WKH�SKRWRJUDSKV�
WDNHQ�RQ�P\�ILUVW�GD\�DSSHDUHG�WR�EH�RI�JRRG�TXDOLW\���,�OLNH�WDNLQJ�SKRWRJUDSKV��DQG�IO\LQJ�
WRR���,QGHHG��,�DOPRVW�IRUJRW�WR�WHOO�\RX�WKDW�,�KDYH�GHFLGHG�WR�WDNH�P\�SLORW¶V�OLFHQFH���,¶P�MXVW�
ZDLWLQJ�IRU�WKH�SLORWV�,�KDYH�PHW�����WR�RIIHU�PH�D�GLVFRXQW��

7KH�DXWKRU�ZLVWIXOO\�ZRQGHULQJ�ZK\�WKH�
SLFWXUH�RI�µKHU¶�YLOOD�LV�QRW�LQ�WKLV�VSDFH��
ZKLOH�.ODXV�/HLGRUI�±�ZKR�KDV�WKH�
SKRWRV�±�JULQV�HYLOO\«��
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.RGDN�GURS�3KRWR&'�

$QWKRQ\�&UDZVKDZ�

$ERXW�VL[�PRQWKV�DJR�.RGDN�TXLHWO\�GURSSHG�WKHLU�3KRWR&'�VHUYLFH��ZKLFK�,�KDG�EHHQ�XVLQJ�
VLQFH�LWV�LQWURGXFWLRQ��3KRWR&'�ZDV�DLPHG�DW�WKH�UHWDLO�PDUNHW�DQG�ZDV�D�ZD\�RI�JHWWLQJ�
FRPSOHWH�ILOPV�GLJLWLVHG��DW�WKH�WLPH�RI�SURFHVVLQJ��DW�UHDVRQDEOH�FRVW��,Q�DGGLWLRQ��3KRWR&'�
XVHG�D�ILOP�RI�JROG�DV�WKH�UHFRUGLQJ�PHGLXP��UDWKHU�WKDQ�WKH�XVXDO�DOXPLQLXP��7KH�FODLPHG�
DGYDQWDJH�RI�WKH�JROG�ILOP�ZDV�DUFKLYDO�TXDOLW\��ZLWK�D�TXRWHG�OLIH�H[SHFWDQF\�RI�RQH�KXQGUHG�
\HDUV��7KH�UHSODFHPHQW�VHUYLFH�RIIHUHG�LV�FDOOHG�3LFWXUH�&'��ZKLFK�SURGXFHV�-3(*�ILOHV��
LQVWHDG�RI�WKH�VSHFLDO�IRUPDW�XVHG�E\�3KRWR&'��,�VXVSHFW�WKDW�WKH�UHDVRQ�IRU�WKLV�PRYH�ZDV�
WKDW�3KRWR&'�QHYHU�UHDOO\�FDXJKW�RQ��FRPELQHG�ZLWK�WKH�UHDG\�DYDLODELOLW\�RI�FKHDS�VFDQQHUV�
IRU�3&V��8QIRUWXQDWHO\�3LFWXUH�&'�KDV�RQO\�JRW�KDOI�WKH�OLQHDU�UHVROXWLRQ�RI�3KRWR&'��VR�
UHSUHVHQWV�D�EDFNZDUG�VWHS��

7KLV�QRWH�GHVFULEHV�D�OLPLWHG�WULDO�RI�3LFWXUH�&'�DQG�WZR�DOWHUQDWLYHV�WKDW�,�KDYH�IRXQG��
ZKLFK�GR�KDYH�WKH�VDPH�UHVROXWLRQ�DV�WKH�VWDQGDUG��ILIWK��UHVROXWLRQ�RI�3KRWR&'��7KLV�ILIWK�
UHVROXWLRQ�RI�3KRWR&'�KDG�D���PP��IUDPH�GLJLWLVHG�DW������;������SL[HOV��WR�JLYH�D�ILOH�VL]H�
RI����0E��7KHUH�ZDV�D�VL[WK�3KRWR&'�UHVROXWLRQ�RIIHUHG��DLPHG�DW�WKH�SURIHVVLRQDO�PDUNHW��
ZKLFK�ZDV�GLJLWLVHG�DW������;������SL[HOV��WR�JLYH���0E�ILOHV��ZKLFK�,�KDYH�QRW�EHHQ�DEOH�WR�
ILQG�DQ�HTXLYDOHQW�RI��DW�UHDVRQDEOH�SULFH��

3LFWXUH� &'� KDV� D�PD[LPXP� UHVROXWLRQ� RI� �����;� ����� SL[HOV�� FDOOHG� µODUJH¶�� 7KH� WZR�
DOWHUQDWLYHV�WR�3LFWXUH�&'�WKDW�,�KDYH�WULHG�DUH�SURYLGHG�E\�&RODE�DQG�-HVVRSV��ERWK�RI�ZKLFK�
DOVR�RIIHU�DQ�µH[WUD�ODUJH¶�UHVROXWLRQ��FDOOHG�µ6XSHU�5HV¶�RU�VRPHWKLQJ�VLPLODU��,�EHOLHYH�WKDW�
%RRWV� DOVR� RIIHU� D� VLPLODU� VHUYLFH���%RWK� WKHVH� µH[WUD� ODUJH¶� UHVROXWLRQV� DUH� WKH� VDPH� DV�
3KRWR&'¶V�ILIWK�UHVROXWLRQ��L�H�������;�������

%HFDXVH�3KRWR&'�XVHG�D�GLIIHUHQW�GDWD�FRPSUHVVLRQ�URXWLQH�WR�WKDW�XVHG�LQ�-3(*V��RQH�FDQ�
QRW�VHQVLEO\�FRPSDUH�ILOH�VL]HV��+RZHYHU�FRPSDULVRQV�FDQ�EH�PDGH�EHWZHHQ�WKH�SURYLGHUV�RI�
-3(*�ILOHV��ZKLFK�JLYHV�DQ�LQGLFDWLRQ�RI�WKH�GHJUHH�RI�FRPSUHVVLRQ�XVHG�ZKHQ�FUHDWLQJ�WKH�
ILOH��DQG�WKXV�GHJUDGDWLRQ�E\�FRPSDULVRQ�ZLWK�WKH�RULJLQDO�LPDJH��&RPSDULQJ�WKH�µODUJH¶�ILOH�
VL]H��ZKLFK�HQDEOHV�.RGDN�3LFWXUH�&'�WR�EH�LQFOXGHG��UHVXOWV�ZHUH�DV�IROORZV���

3LFWXUH�&'� � ����±�����0E� � 3ULFH�XQFHUWDLQ�
&RODE�µ&U\VWDO�3L[¶�����±�����0E� � 6FDQV�����VHWV���[���LQFK�SULQWV�� à�������
-HVVRSV� � ����±�����0E� � 6FDQV�����VHWV���[���LQFK�SULQWV�� à�������

$OWKRXJK�WKHVH�ZHUH�QRW�WKH�VDPH�QHJDWLYHV�WKDW�ZHUH�GLJLWLVHG�E\�DOO�WKUHH�VHUYLFHV��WKH�ILOPV�
ZHUH�DOO����H[SRVXUHV��ODUJHO\�DHULDO�SKRWRJUDSKV��DQG�VR�,�KRSH�WKDW�VHQVLEOH�FRPSDULVRQV�
PD\�EH�PDGH��VXFK�VXJJHVW�WKDW�WKH�.RGDN�3LFWXUH�&'�KDV�PRUH�FRPSUHVVLRQ�WKDQ�WKH�RWKHU�
WZR�VHUYLFHV��,Q�DOO�FDVHV��LQFOXGLQJ�3KRWR&'��PDJQLILFDWLRQ�RI�WKH�GLJLWLVHG�LPDJH�VKRZHG�
WKDW�SL[HOODWLRQ�VHW�LQ�EHIRUH�WKH�JUDLQ�RI�WKH�����RU�����$6$�ILOP�EHFDPH�HYLGHQW��7KH�RQO\�
VHUYLFH�SUREOHP�WKDW�,�KDYH�KDG�ZDV�ZLWK�&RODE��ZKR�RQFH�IDLOHG�WR�LQFOXGH�WKH�µH[WUD�ODUJH¶�
ILOH�VL]H�WKDW�,�KDG�SDLG�IRU��WKLV�ZDV�UHFWLILHG�ZLWKRXW�TXLEEOH��EXW�GRHV�SRLQW�WR�WKH�QHHG�WR�
FKHFN�WKH�UHVXOWV�ZKHQ�\RX�JHW�WKHP�EDFN��

&RODE�/WG���+HUDOG�:D\��&RYHQWU\��&9���%%� ��������������
-HVVRSV�DQG�3LFWXUH�&'��+LJK�6WUHHW�QHDU�\RX��
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7KH�6WRXU�9DOOH\�3URMHFW��(QJODQG��WKH�DUFKDHRORJ\�RI�
&RQVWDEOH�&RXQWU\��3DUW����GLVFXVVLRQ�

'��6WUDFKDQ�

��,QWURGXFWLRQ��
7KH�6WRXU�ULYHU�YDOOH\�LV�EHVW�NQRZQ�WKURXJK�WKH�SDLQWLQJV�RI�WKH�'HGKDP�9DOH�E\�&RQVWDEOH��
KRZHYHU� LW� LV� DOVR� KRVW� WR� D� UHPDUNDEOH� FRQFHQWUDWLRQ� RI� SUHKLVWRULF� ULWXDO� DQG� IXQHUDU\�
PRQXPHQWV�WKDW�DSSHDU��RIWHQ�ZLWK�JUHDW�FODULW\��DV�FURSPDUNV��6WUDFKDQ��������:KLOH�QDWXUH�
FRQVHUYDWLRQ�DQG�HQKDQFHPHQW�RI�ODQGVFDSH�YDOXH�DQG�LV�ZHOO�HVWDEOLVKHG��E\�ZD\�RI�$21%�
DQG� (6$� VWDWXV�� WKH� DSSUHFLDWLRQ� DQG� PDQDJHPHQW� RI� WKLV� FRQVLGHUDEOH� DUFKDHRORJLFDO�
UHVRXUFH�KDV�ODJJHG�EHKLQG��,Q�DGGLWLRQ��LQ�FRQWUDVW�WR�D�QXPEHU�RI�ILHOG�ZDONLQJ�SURMHFWV��
FDUULHG�RXW�E\�ORFDO�VRFLHWLHV��GHYHORSHU�OHG�DUFKDHRORJLFDO�ZRUN�KDV�EHHQ�ODUJHO\�DEVHQW��DQG�
RXU� FXUUHQW� XQGHUVWDQGLQJ� RI� WKHVH� ODQGVFDSHV� LV� UHVWULFWHG� WR� WKH� VL]H��PRUSKRORJ\� DQG�
ODQGVFDSH�VHWWLQJ�RI�WKH�FURSPDUN�LQIRUPDWLRQ��'HVSLWH�OLPLWHG�GHYHORSPHQW�WKUHDW��PXFK�RI�
WKH�YDOOH\�KDV�EHHQ� VXEMHFW� WR� LQWHQVLYH�DUDEOH�FXOWLYDWLRQ� IRU�PDQ\�GHFDGHV�� DQ�DFWLYLW\�
KLJKOLJKWHG�DV�WKH�JUHDWHVW�VLQJOH�WKUHDW�WR�WKH�DUFKDHRORJLFDO�UHVRXUFH�E\�WKH�0RQXPHQWV�DW�
5LVN�6XUYH\��'DUYLOO�DQG�)XOWRQ�����������������%RWK�WKH�(QJOLVK�+HULWDJH�'UDIW�5HVHDUFK�
$JHQGD��(+�������DQG�WKH�(DVWHUQ�&RXQWLHV�5HJLRQDO�5HVHDUFK�)UDPHZRUN��%URZQ�DQG�
*OD]HEURRN�������KDYH�VWUHVVHG�WKH�QHHG�IRU�LQFUHDVHG�V\QWKHVLV��7KH�LQLWLDO�VWDJH�RI�WKLV�
SURMHFW�KDV�DLPHG�WR�TXDQWLI\�WKH�H[WHQW�DQG�QDWXUH�RI�WKH�UHVRXUFH��DV�NQRZQ��DQG�WR�GHYHORS�
D�ORQJHU�WHUP�SURJUDPPH�WR�HQKDQFH�XQGHUVWDQGLQJ�DQG�PDQDJHPHQW��)ROORZLQJ�IURP�WKH�
PHWKRGRORJ\� GHVFULEHG� LQ� $$5*QHZV� ��� �6WUDFKDQ� ������� WKH� IROORZLQJ� RXWOLQHV�� LQ�
VXPPDU\��UHVXOWV�RI�WKH�VWXG\��D�IXOOHU�DFFRXQW�RI�ZKLFK�LV�WR�EH�SXEOLVKHG�LQ� /DQGVFDSH�
+LVWRU\���%URZQ��.QRSS�DQG�6WUDFKDQ� IRUWKFRPLQJ����

��$�0RUSKRORJ\�RI�(QFORVXUHV��
$�VLPSOH�PRUSKRORJ\�IRU�HQFORVXUHV�ZDV�GHYLVHG�WR�DOORZ�VWXG\�RI�WKH�³0RQXPHQW�&RPSOH[ �́
FODVV�� HQFORVXUHV� LQWHUSUHWHG� ODUJHO\� DV� URXQG� EDUURZV�� ORQJ� EDUURZV�� ORQJ� PRUWXDU\�
HQFORVXUHV� DQG� FXUVXV� PRQXPHQWV�� 0DSSLQJ� ZLWKLQ� *,6� DOORZHG� ERWK� WKH� FUHDWLRQ� RI�
GLVWULEXWLRQV�RI�VLWHV�RI�VLPLODU�VL]H�DQG�VKDSH��DQG�FXPXODWLYH�YLHZVKHG�DQDO\VLV��&9$��WR�EH�
FDUULHG�RXW�RQ�VHOHFWHG�VLWH�W\SHV��6WUDFKDQ���������������2Q�PRUSKRORJLFDO�JURXQGV��WKH�
IROORZLQJ�FODVVHV�RI�VLWH�ZHUH�LGHQWLILHG��

·�� $��6LPSOH�ULQJ�GLWFKHV��L�H��RQH�HQFORVLQJ�GLWFK���
·�� %��'XDO�FRQFHQWULF�ULQJ�GLWFKHV��
·�� &��7ULSOH�FRQFHQWULF�ULQJ�GLWFKHV��
·�� '��(ORQJDWHG�FXUYLOLQHDU�HQFORVXUHV��
·�� (��(ORQJDWHG�UHFWLOLQHDU�HQFORVXUHV��
·�� )��2WKHU�UHFWLOLQHDU�HQFORVXUHV��

&ODVV�$�ZDV�IXUWKHU�VXE�GLYLGHG�LQWR�FLUFXODU�VLWHV�DQG�VXE�FLUFXODU�VLWHV��DV�LW�LV�HYLGHQW�WKDW�
VRPH� ULQJ�GLWFKHV� VKRZ� D� KLJK�GHJUHH� RI� DFFXUDF\� LQ� WKHLU� OD\�RXW��ZKLOH� RWKHUV� DSSHDU�
HFFHQWULF��6LPLODUO\��RWKHU�HQFORVXUHV�DOVR�GLVSOD\�YDULDWLRQV�LQ�WKHLU�GHJUHH�RI�V\PPHWU\��DQG�
WKXV�FDWHJRULHV�%�)�ZHUH�DOVR�VXIIL[HG�ZLWK�WKH�S��SHUIHFW��RU�H��HFFHQWULF���LQGLFDWLQJ�ZKHWKHU�
VLWHV�VKRZHG�D�KLJK�GHJUHH�RI�V\PPHWU\��RU�ZHUH�LQ�VRPH�ZD\�HFFHQWULF�LQ�VKDSH��L�H��QRQ��
V\PPHWULFDO���
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��7KH�GLVWULEXWLRQ�RI�FURSPDUNV�DQG�QDWXUH�RI�WKH�HQFORVXUHV��
$Q�DFNQRZOHGJHG�LPSRUWDQW�IDFWRU�HIIHFWLQJ�WKH�RYHUDOO�FURSPDUN�GLVWULEXWLRQ�LV�FRQWUDVW�
EHWZHHQ�WKH�DOOXYLXP��WHUUDFHG�YDOOH\�JUDYHOV�DQG�JODFLDO�VDQGV�DQG�JUDYHOV�DORQJ�WKH�ULYHU�
YDOOH\�LWVHOI��DQG�WKH�%RXOGHU�&OD\��ZLWK�SRFNHWV�RI�XQGHUO\LQJ�/RQGRQ�&OD\��WKDW�RFFXU�LQ�WKH�
VXUURXQGLQJ�HQYLURQV��7KH�FURSPDUN�GLVWULEXWLRQ� LV�KHDYLO\� FRQFHQWUDWHG� DORQJ� WKH� IUHH��
GUDLQLQJ�ULYHU�YDOOH\��ZLWK�UHODWLYHO\�IHZ�VLWHV�EHLQJ�UHFRUGHG�RQ�WKH�FOD\�DUHDV��:KHQ�WKHVH�
GR�DSSHDU��WKH\�WHQG�WR�WDNH�WKH�IRUP�RI�IRUPHU�ILHOG�ERXQGDULHV��SUREDEO\�RI�PHGLHYDO�RU�
SRVW�PHGLHYDO�GDWH��DQG�UHFWLOLQHDU�HQFORVXUHV��XVXDOO\�DVVRFLDWHG�ZLWK�WKH�,URQ�$JH�LQ�WKH�
DUHD��:KLOH�LW�LV�DSSDUHQW��WKHUHIRUH��WKDW�WKH�JHRORJ\�RI�WKH�DUHD�DIIHFWV�WKH�RYHUDOO�FURSPDUN�
GLVWULEXWLRQ��WKH�FRQFHQWUDWLRQ�RI�FURSPDUN�VLWHV�DORQJ�WKH�ULYHU�YDOOH\�ZRXOG�DSSHDU�WR�UHIOHFW�
D�WUXH�FRQFHQWUDWLRQ�RI�FHUWDLQ�DUFKDHRORJLFDO�VLWHV��ULQJ�GLWFKHV��DQG�HORQJDWHG�HQFORVXUHV��
ERWK�FXUYLOLQHDU�DQG�UHFWLOLQHDU��LQ�WKDW�ODQGVFDSH�]RQH��7KHVH�FODVVHV�RI�VLWH�DUH�JLYHQ�VRPH�
FRQVLGHUDWLRQ�KHUH��

����6LPSOH�ULQJ�GLWFKHV��
2I�WKH�����VLPSOH�ULQJ�GLWFKHV��IURP�WKH�WRWDO�RI�����LQGLYLGXDO�PRQXPHQWV��RQO\���ZHUH�
GHVFULEHG�DV�VXE�JURXS�$S��³SHUIHFW´�FLUFOHV���ZLWK�WKH�UHPDLQGHU�EHLQJ�VXE�FLUFXODU��7KH�VLWHV�
UDQJH�LQ�GLDPHWHU�IURP� F�����P��LQWHUSUHWHG�DV�D�EDUURZ�ZLWKLQ�WKH�QXFOHDWHG�EDUURZ�FHPHWHU\�
DW�&DWDZDGH��DQG� F����P��D�VXE�FLUFXODU�HQFORVXUH�DW�/DPDUVK��LQWHUSUHWHG�DV�D�GRPHVWLF�RU�
DJULFXOWXUDO�HQFORVXUH�RI�SRVVLEOH�ODWHU�%URQ]H�$JH�RU�,URQ�$JH�GDWH���

)LJ�����6LPSOH�ULQJ�GLWFKHV��FODVVHV�$S�DQG�$H��GLVSOD\HG�E\�GLDPHWHU�RQ�WKH�[�D[LV�DQG�IUHTXHQF\�RQ�
WKH�\�D[LV��,W�ZDV�IRXQG�WKDW�WKH�VLWHV�ZLWK�D�GLDPHWHU�RI���P�RU�OHVV�PRVW�FRPPRQO\�RFFXUUHG�LQ�
QXFOHDWHG�FHPHWHULHV��ZKHUH�WKH\�ZHUH�LQWHUSUHWHG�DV�EDUURZV�RU�IXQHUDU\�ULQJ�GLWFKHV��

7KH�YDVW�PDMRULW\�RI�ULQJ�GLWFKHV�DUH�LQWHUSUHWHG�DV�URXQG�EDUURZV��7KH�FRQVLGHUDEOH�YDULDWLRQ�
LQ�ULQJ�GLWFK�VL]H��DQG�KRZ�WKDW�PD\�UHODWH�WR�EDUURZ�IRUP��LV�ZRUWK\�RI�FRQVLGHUDWLRQ��,W�LV�
QRWLFHDEOH�WKDW�ULQJ�GLWFKHV�UDQJH�IURP�KDYLQJ�D�VPDOO�GLDPHWHU��ZLWK�UHODWLYHO\�ZLGH�GLWFKHV��
WR�KDYLQJ�D�ODUJH�GLDPHWHU��DQG�UHODWLYHO\�QDUURZ�HQFORVLQJ�GLWFK���6LWHV�RI�D�VLPLODU�GLDPHWHU�
FDQ�KDYH�QRWLFHDEOH�YDULDWLRQV�LQ�GLWFK�ZLGWK��LQGLFDWLQJ�SRVVLEOH�GLIIHUHQFHV�LQ�SURILOH��

)LJXUH���VKRZV�WKLV�GLYHUVLW\�VFKHPDWLFDOO\�ZKLOH�DWWHPSWLQJ�WR�UHODWH�WKHVH�IDFWRUV�WR�WKH�PRVW�
OLNHO\�SURILOHV�RI�EDUURZ�W\SH��EDVHG�RQ�$VKEHH¶V�FODVVLF�W\SRORJ\��$VKEHH���������������$�
ZLGH�ULQJ�GLWFK�RI�VPDOO�GLDPHWHU�ZLOO�SURGXFH�D�ODUJHU�DPRXQW�RI�XS�FDVW�PDWHULDO��UHODWLYH�WR�
WKH�HQFORVHG�DUHD��WKDQ�D�ULQJ�GLWFK�ZLWK�D�ODUJH�GLDPHWHU�DQG�D�QDUURZ�GLWFK��7KH�SURILOHV�RI�
EDUURZ�W\SHV�KDV�EHHQ�RUGHUHG�WR�UHIOHFW�WKLV��ZLWK�ODUJH�DPRXQW�RI�XS�FDVW��UHODWLYH�WR�LQWHUQDO�
DUHD��DW�WKH�WRS�DQG�VPDOO�DPRXQWV�RI�XS�FDVW��UHODWLYH�WR�LQWHUQDO�DUHD��DW�WKH�ERWWRP��)LJ������
,W�LV�DFNQRZOHGJHG�WKDW�WKLV�DUJXPHQW�GRHV�QRW�WDNH�LQWR�DFFRXQW�HLWKHU�GLVSRVDO�RI�VRPH�RI�WKH�
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GLWFK� XS�FDVW� HOVHZKHUH� RU� WKH� DGGLWLRQ� RI�PDWHULDO� WR� WKH�PRXQG� IURP� DQRWKHU� VRXUFH��
+RZHYHU��LW�ZRXOG�VWLOO�DSSHDU�WR�EH�D�XVHIXO�PRGHO�IURP�ZKLFK�WR�FRQVLGHU�VRPH�RI�WKH�ODUJHU�
ULQJ�GLWFKHV�LQ�WKH�DUHD��SDUWLFXODUO\�WKH�VLJQLILFDQW�QXPEHU�RI�VLWHV�WKDW�IDOO�LQWR�WKH������P�
DQG������P�FDWHJRULHV�� ,W� LV� VXJJHVWHG� WKDW� WKH� ODUJHU�H[DPSOHV� ��F�������P��DUH� OLNHO\� WR�
UHSUHVHQW�³IDQF\´�EDUURZ�W\SHV��PRUH�FRPPRQO\�DVVRFLDWHG�ZLWK�WKH�:HVVH[�FKDON�ODQGV��H�J��
$VKEHH� ������� ,W� LV� DFNQRZOHGJHG� WKDW� WKHUH� LV� GHEDWH� DV� WR� ZKDW� H[WHQW� WKH� ZLGWK� RI�
FURSPDUNV�RI�GLWFKHV�FDQ�VHHQ�WR�DFFXUDWHO\�UHSUHVHQW�WKH�WUXH�ZLGWK�RI�WKH�EXULHG�GLWFK��,Q�
LQVWDQFHV�ZKHUH�D�FRPSRVLWH�SORW�LV�PDGH�IURP�VHYHUDO�\HDUV�RI�SKRWRJUDSK\��KRZHYHU��WKH�
DUJXPHQW�IRU�D�PRUH�DFFXUDWH�UHSUHVHQWDWLRQ�RI�ZLGWK�PXVW�VXUHO\�EH�LQFUHDVHG��

)LJ�����3URILOHV�RI�EDUURZ�W\SHV�EDVHG�RQ�$VKEHH��������VKRZQ�RQ�WKH�OHIW��KDYH�EHHQ�RUGHUHG�E\�WKH�
DPRXQW�RI�XS�FDVW�SURGXFHG�IURP�WKH�GLWFK��UHODWLYH�WR�DUHD�HQFORVHG��ODUJH�DPRXQW�DW�WKH�WRS�WR�D�
VPDOO�DPRXQW�DW�WKH�ERWWRP���1RWH�WKDW�WKH�SURILOHV�DUH�VFKHPDWLF�DQG�GLDPHWHU�RI�ULQJ�GLWFK�DQG�GLWFK�
ZLGWKV�VKRZQ�LQ�VHFWLRQ�DUH�QRW�WR�VFDOH��7KH�ULJKW�KDQG�FROXPQ�VKRZV�WKH�GLYHUVLW\�RI�ULQJ�GLWFK�
GLPHQVLRQV�UDQJLQJ�IURP�VPDOO�ULQJ�GLWFKHV�ZLWK�UHODWLYHO\�ZLGH�GLWFKHV��WR�ODUJHU�ULQJ�GLWFKHV�ZLWK�
SURSRUWLRQDOO\�QDUURZHU�GLWFKHV��,W�LV�VXJJHVWHG�WKDW�FRQVLGHUDWLRQ�RI�GLWFK�ZLGWK��UHODWLYH�WR�HQFORVHG�
DUHD��PD\�LQGLFDWH�SURILOHV�RI�EDUURZV��6LWHV�RI�D�VLPLODU�GLDPHWHU�FDQ�GLVSOD\�QRWLFHDEOH�YDULDWLRQ�LQ�
GLWFK�ZLGWK��ZKLFK�LV�OLNHO\�WR�EH�LQGLFDWLYH�RI�GLIIHUHQFHV�LQ�FRQVWUXFWLRQ��FRS\ULJKW��(VVH[�&RXQW\�
&RXQFLO���
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6LPSOH�ULQJ�GLWFKHV�RFFXU�DOO�DORQJ�WKH�ULYHU�YDOOH\��ZLWK�QRWLFHDEOH�FRQFHQWUDWLRQV�DURXQG�WKH�
PDMRU�PRQXPHQW�ODQGVFDSHV�DW�6WUDWIRUG�DQG�%XUHV��$UHDV�ZKHUH�WKH\�DUH�DEVHQW�RFFXU�WR�WKH�
QRUWK�DQG�VRXWK�RI�6XGEXU\��DQG�DORQJ�WKH�VWUHWFK�RI�ULYHU�WR�WKH�HDVW�RI�WKH�%XUHV�ODQGVFDSH��
:KLOH�LW�LV�SRVVLEOH�WKDW�WKLV�GLVWULEXWLRQ�LV�WKH�UHVXOW�RI�JHRORJ\�RU�ODQG�XVH��H�J��SDVWXUH���
RWKHU�FURSPDUNV�GR�DSSHDU�LQ�WKHVH�DUHDV��DOEHLW�LQ�UHGXFHG�QXPEHUV��ZKLFK�ZRXOG�LQGLFDWH�
WKDW� WKHVH� FRQFHQWUDWLRQV� PD\� EH� D� JHQXLQH� LQGLFDWLRQ� RI� PRQXPHQW� GLVWULEXWLRQ�� 7KLV�
TXHVWLRQ�FDQ�RQO\�EH�DQVZHUHG�E\�PRUH�GHWDLOHG�DQDO\VLV�RI�ODQG�XVH�DQG�FURSPDUN�IRUPDWLRQ�
LQ�WKH�DUHD��KRZHYHU��

����&OXVWHUV�RI�6LPSOH�5LQJ�'LWFKHV��
&RKHUHQW�JURXSV�RI�ULQJ�GLWFKHV�IDOO�LQWR�WKUHH�FDWHJRULHV��1XFOHDWHG��/LQHDU��GHILQHG�KHUH�DV�
IRXU�RU�PRUH�VLWHV�ZLWKLQ����P�RI�HDFK�RWKHU��DQG�'LVSHUVHG��$VKEHH������������([DPSOHV�RI�
HDFK�W\SH�DUH�SUHVHQW�ZLWKLQ�WKH�VWXG\�DUHD�DQG�GHWDLOV�DUH�RXWOLQHG�EHORZ��

������1XFOHDWHG�FHPHWHULHV��
7KH� PRVW� FRPPRQ� IRUP� RI� ULQJ�GLWFK� FOXVWHU�� LQWHUSUHWHG� DV� EDUURZ� FHPHWHULHV�� ZDV�
QXFOHDWHG��ZLWK����H[DPSOHV��$�FRPPRQ�IHDWXUH�RI�WKH�QXFOHDWHG�JURXSV�ZDV�WKH�RFFXUUHQFH�
RI�D�FOXVWHU�RI�VPDOO�ULQJ�GLWFKHV���F������P�LQ�GLDPHWHU��SRVLWLRQHG�QHDU�D�PXFK�ODUJHU��RIWHQ�
GXDO�FRQFHQWULF�H[DPSOH��)LJ������7KLV�ZDV�IRXQG�WR�RFFXU�DW���RI�WKH����QXFOHDWHG�JURXSV��,W�
ZRXOG�VHHP�UHDVRQDEOH�WR�VXJJHVW�WKDW�WKLV�PD\�UHSUHVHQW�GHYHORSPHQW�RI�WKH�PRQXPHQW�
FRPSOH[�RYHU�WLPH��ZLWK�WKH�VPDOOHU�EDUURZ�FHPHWHULHV�EHLQJ�DGGHG�WR�DQ�H[LVWLQJ�VLWH��7KHUH�
DUH�IRXU�H[DPSOHV�RI�QXFOHDWHG�JURXSV�WKDW�FRQWDLQ�RQO\�VPDOO�ULQJ�GLWFKHV���F������P�UDQJH���
DQG�WZR�JURXSV�WKDW�FRQVLVW�RI�RQO\�ODUJHU�H[DPSOHV���F�������P���7KHUH�DUH�JRRG�FRPSDULVRQV�
EHWZHHQ�PDQ\�RI�WKH�6WRXU�PRQXPHQW�FRPSOH[HV�DQG�WKH�H[FDYDWHG�%URQ]H�$JH�FHPHWHULHV�
DW�$UGOHLJK��%URZQ�������DQG�%ULJKWOLQJVHD��/DYHQGHU��������7KH� ODWWHU�FRQVLVWLQJ�RI�D�
F����P�GLDPHWHU�GXDO�FRQFHQWULF�ULQJ�GLWFK�RI�HDUO\�1HROLWKLF�GDWH�ZLWK�D�QHDUE\�QXFOHDWHG�
HDUOLHU�%URQ]H�$JH�FHPHWHU\�RI�FORVHO\�VSDFHG�VPDOO�ULQJ�GLWFKHV��

)LJ�����$Q�H[DPSOH�RI�D�QXFOHDWHG�FHPHWHU\�DW�:RUPLQJIRUG��*URXS������7KH�FRXUVH�RI�WKH�PRGHUQ�
ULYHU�LV�VKRZQ�DW�WKH�WRS�ULJKW��ZLWK�D�SRVVLEOH�IRUPHU�FRXUVH�VKRZQ�DV�D�EURNHQ�OLQH��$�FRPPRQ�
IHDWXUH�RI�WKLV�FODVV�LV�WKH�ORFDWLRQ�RI�D�QXFOHDWHG�FHPHWHU\�RI�VPDOO�EDUURZV�SRVLWLRQHG�QHDU�D�PXFK�
ODUJHU��RIWHQ�GXDO�FRQFHQWULF�H[DPSOH��FRS\ULJKW��(VVH[�&RXQW\�&RXQFLO���
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������/LQHDU�FHPHWHULHV��
$�WRWDO�RI���JURXSV�ZHUH�IRXQG�WR�KDYH�D�OLQHDU�DUUDQJHPHQW��ZKLFK�FRQWDLQHG�EHWZHHQ���DQG�
��ULQJ�GLWFKHV��,W�ZDV�QRWHG�WKDW���RI�WKH�DOLJQPHQWV�DSSHDU�WR�³FXW�RII´�D�PHDQGHU�RI�WKH�
PRGHUQ�ULYHU��)LJ������D�IHDWXUH�DOVR�QRWHG�DW�ERWK�RI�WKH�FXUVXV�VLWHV��7KH�ULQJ�GLWFKHV�WKDW�
PDNH�XS�WKH�OLQHDU�DUUDQJHPHQWV�JHQHUDOO\�IDOO�ZLWKLQ�WKH������P�GLDPHWHU�UDQJH��7KLV�LV�LQ�
FRQWUDVW�WR�WKH�QXFOHDWHG�JURXSV��ZKLFK�JHQHUDOO\�FRQVLVW�RI�VPDOOHU�VL]HG�ULQJ�GLWFKHV�IRFXVHG�
DURXQG�RQH�RU�WZR�ODUJHU�H[DPSOHV��

)LJ�����$� OLQHDU�FHPHWHU\�DW�:RUPLQJIRUG��*URXS������7KH�DOLJQPHQW�FDQ�EH�VHHQ� WR� ³FXW�RII´��RU�
HQFORVH��WKH�PHDQGHU�RI�WKH�ULYHU��7KLV�FKDUDFWHULVWLF�FDQ�DOVR�EH�QRWHG�DW�ERWK�RI�WKH�FXUVXV�VLWHV��DQG�
DW�WKH�.HGLQJWRQ�FDXVHZD\HG�HQFORVXUH��FRS\ULJKW��(VVH[�&RXQW\�&RXQFLO���

)LJ�����$�GLVSHUVHG�EDUURZ�FHPHWHU\�DW�&KDSHO�6WUHHW� �*URXS�����FRQWDLQLQJ�ULQJ�GLWFKHV�UDQJLQJ�
EHWZHHQ�F����DQG�F��P�LQ�GLDPHWHU��'LVSHUVHG�JURXSV�ZHUH�IRXQG�WR�XVXDOO\�LQFOXGH�VLWHV�ZLWK�D�
FRQVLGHUDEOH�YDULHW\�LQ�VL]H��FRS\ULJKW��(VVH[�&RXQW\�&RXQFLO���
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����'XDO�FRQFHQWULF�ULQJ�GLWFKHV��
$�WRWDO�RI����ULQJ�GLWFKHV�ZHUH�IRXQG�WR�EH�GXDO�FRQFHQWULF��WKH�GLVWULEXWLRQ�RI�WKLV�FODVV�
KDYLQJ�WKUHH�DUHDV�RI�FRQFHQWUDWLRQ��&DYHQGLVK�WR�/RQJ�0HOIRUG��DURXQG�%XUHV��DQG�6WUDWIRUG�
6W��0DU\�WR�WKH�HVWXDU\��7KH�VLWHV�UDQJH�LQ�VL]H�IURP�DURXQG� F����P�WR� F����P�LQ�WKH�GLDPHWHU�RI�
WKH�H[WHUQDO�GLWFK��7ZR�GLVWLQFW�FODVVHV�RI�VLWH�DUH�QRWLFHDEOH��7KH�ILUVW�KDYH�DQ�LQWHUQDO�ULQJ��
GLWFK�ZKLFK�LV�UHODWLYHO\�VPDOO�LQ�FRPSDULVRQ�WR�WKH�H[WHUQDO�ULQJ�GLWFK��KHQFH�WKH�IRUPHU�
HQFORVHV�D�VPDOO�DUHD�UHODWLYH�WR�WKH�ODWWHU��)LJ����$�1���7KH�VHFRQG�KDYH�LQWHUQDO�DQG�H[WHUQDO�
GLWFKHV�RI�D�UHODWLYHO\�VLPLODU�VL]H��)LJ����2�8���,Q�WKH�ODWWHU�LQVWDQFH��WKH�LQWHUQDO�ULQJ�GLWFK�
HQFORVHV�D�ODUJHU�DUHD��UHODWLYH�WR�WKH�RXWHU�GLWFK��WKDQ�LQ�ILUVW�FODVV��
,W�LV�ZRUWK\�RI�QRWH�WKDW�WKHUH�ZRXOG�DSSHDU�WR�EH�FRQFHQWUDWLRQ�RI�GXDO�FRQFHQWULF�ULQJ�GLWFKHV�
DORQJ�WKH�6WRXU�5LYHU�YDOOH\��7KH�(VVH[�1DWLRQDO�0DSSLQJ�3URMHFW�KDYH�UHFRUGHG�D�WRWDO�RI����
GXDO�FRQFHQWULF�H[DPSOHV�RYHU�WKH�ZKROH�FRXQW\��HLJKW�RI�ZKLFK�DUH�VLWXDWHG�RQ�WKH�(VVH[�VLGH�
RI�WKH�6WRXU�VWXG\�DUHD��:LWK�D�WRWDO�RI����GXDO�FRQFHQWULF�H[DPSOHV�DORQJ�WKH�6WRXU�DORQH��WKH�
VLWH�W\SH�LV�HYLGHQWO\�PRUH�FRPPRQ�KHUH�WKDQ�DORQJ�WKH�&KHOPHU�%ODFNZDWHU�RU�RWKHU�ULYHU�
YDOOH\V��7KH�VLWHV�DUH�LPSRUWDQW�DV�WKH\�DUH�OLNHO\�WR�UHSUHVHQW�GHYHORSPHQW�DQG�UH�XVH�RI�
HDUOLHU�PRQXPHQWV��ZKLOH�VRPH�RI�WKH�RXW�VL]HG�H[DPSOHV�UHSUHVHQW�PRQXPHQW�W\SHV�ZKLFK�
DUH�GLIILFXOW�WR�DFFRPPRGDWH�ZLWKLQ�WUDGLWLRQDO�FODVVLILFDWLRQV��

)LJ�����'XDO�FRQFHQWULF�PRQXPHQWV�DUUDQJHG�E\�VL]H�DQG�PRUSKRORJ\��6LWHV�$�1�KDYH�D�UHODWLYHO\�
ODUJH�GLIIHUHQFH�EHWZHHQ�WKH�VL]H�RI�WKH�LQGLYLGXDO�ULQJ�GLWFKHV��ZKLOH�VLWHV�2�3�KDYH�ULQJ�GLWFKHV�RI�D�
PRUH�VLPLODU�VL]H��WKH�IRUPHU�JURXS�HQFORVLQJ�D�VPDOOHU�DUHD��UHODWLYH�WR�H[WHUQDO�GLWFK�VL]H��UHODWLYH�WR�
WKH�ODWWHU��FRS\ULJKW��(VVH[�&RXQW\�&RXQFLO���
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������'XDO�FRQFHQWULF�VLWHV�ZLWK�D�UHODWLYHO\�VPDOO�LQWHUQDO�GLWFK��
7KLV�JURXS� �)LJ�����$�1��DSSHDUV� WR� IDOO� LQWR� WKUHH� VXE�JURXSV��GHILQHG�E\�VL]H�� WKH� WZR�
QRWLFHDEO\�ODUJH�VLWHV�DW�%HOFKDPS�6W��3DXO�DQG�/DQJKDP��)LJ����$�DQG�%���IRXU�VLWHV�EHWZHHQ�
F����P��F����P�LQ�GLDPHWHU��&�)��DQG�VHYHUDO�EHWZHHQ������P��*�1���
$�JRRG�FRPSDULVRQ�IRU�WKHVH�VLWHV�FDQ�EH�IRXQG��IRU�H[DPSOH��LQ�WKH�H[FDYDWHG�1HROLWKLF�DQG�
%URQ]H�$JH�0RQXPHQW�&RPSOH[�DW�%DUURZ�+LOOV��2[IRUGVKLUH��%DUFOD\�DQG�+DOSLQ��������
7KH�GXDO�FRQFHQWULF�VLWH�%DUURZ����ZDV�IRXQG�WR�KDYH�EHHQ�FRQVWUXFWHG�LQ�WZR�SKDVHV��7KH�
LQWHUQDO�ULQJ�GLWFK���F����P�LQ�GLDPHWHU��ZDV�FRQVWUXFWHG�DURXQG�D�FHQWUDO�DUWLFXODWHG�PDOH�
VNHOHWRQ�DQG�SURGXFHG�D�UDGLRFDUERQ�GDWH�RI�����������FDO�%&�DW������������%3��%0��������
7KH�H[WHUQDO�GLWFK��ZLWK�D�GLDPHWHU�RI� F����P��ZDV�DGGHG��DQG�IRXQG�WR�GDWH�IURP�WKH�HDUO\�
%URQ]H�$JH������������FDO�%&�DW��� ���������%3��2[$������� LELG���������� ,W� LV� OLNHO\�
WKHUHIRUH�� WKDW� VRPH� RI� WKH� GXDO� FRQFHQWULF� VLWHV� LQ� WKH� 6WRXU� UHSUHVHQW� PXOWL�SKDVHG�
GHYHORSPHQWV�ZLWK�RQH�ULQJ�GLWFK�DGGHG�WR�DQRWKHU��,Q�VLWHV�RI�D�IDLUO\�VPDOO�VL]H��L�H��*�1���
EXW�ZLWK�D�UHODWLYHO\�ZLGH�GLWFK��LW�LV�OLNHO\�WKDW�WKHVH�VLWHV�ZHUH�ERZO�EDUURZV�ZLWK�LQWHUQDO�
PRXQGV��:LWK�WKH�YHU\�ODUJH�H[DPSOHV�FLWHG�DERYH��)LJ����$�DQG�%���KRZHYHU��LW�LV�PRUH�
OLNHO\�WKDW�WKH�RXWHU�GLWFKHV�UHSUHVHQW�³IDQF\�EDUURZV´��VXFK�DV�%HOO�GLVF�EDUURZV��RU�'LVF�
EDUURZV��SHUKDSV�LQFRUSRUDWLQJ�WKH�HDUOLHU�EDUURZ�UHSUHVHQWHG�E\�WKH�LQWHUQDO�ULQJ�GLWFK��

������'XDO�FRQFHQWULF�VLWHV�ZLWK�GLWFKHV�RI�D�VLPLODU�GLDPHWHU��
7KLV�JURXS�FRQWDLQV�WZR�RXWVL]HG�H[DPSOHV�DW�:RUPLQJIRUG�DQG�+LJKDP��)LJ����2�DQG�3���
ZKLFK�DUH�LQ�H[FHVV�RI���P�LQ�GLDPHWHU��DQG�VHYHUDO�H[DPSOHV�EHWZHHQ� F�������P�LQ�GLDPHWHU�
�4�8���:KLOH�ZLWK�WKH�ODWWHU�JURXS�LW�LV�SRVVLEOH�WKDW�WKH�PXOWLSOH�GLWFKHV�PD\�UHSUHVHQW�PXOWL��
SKDVLQJ��WKH�ODUJHU�H[DPSOHV��DQG�WKH�:RUPLQJIRUG�VLWH�LQ�SDUWLFXODU��PD\�UHSUHVHQW�D�VLQJOH�
SKDVH�RI�FRQVWUXFWLRQ��

��(ORQJDWHG�PRQXPHQWV��
(ORQJDWHG�LV�XVXDOO\�GHILQHG�DV�GHVFULELQJ�D�ZLGWK�WR�OHQJWK�UDWLR�RI�JUHDWHU�WKDQ������8VLQJ�
WKLV�GHILQLWLRQ��WHQ�HORQJDWHG�VLWHV�ZHUH�UHFRUGHG�E\�WKH�SURMHFW��)LJ����$�-���$�QXPEHU�RI�
VLWHV��KRZHYHU��WHQG�WRZDUGV�HORQJDWLRQ��EXW�IHOO�VKRUW�RI�WKH�FULWHULD��)LJ����.�4���7KHVH�VLWHV�
DUH�QRW�VXE�FLUFXODU��DQG�DUH�SHUKDSV�EHVW�YLHZHG�DORQJ�ZLWK�WKH�HORQJDWHG�FODVV�DQG�GHVFULEHG�
DV�RYDO��,W�LV�QRWLFHDEOH�WKDW�WKH�RYDO�VLWHV�DUH�VPDOOHU�WKDQ�WKH�VPDOOHVW�RI�WKH�WUXO\�HORQJDWHG�
H[DPSOHV��DQG�WKH\�DUH�WKHUHIRUH�GHILQHG�RQ�WZR�VHWV�RI�FULWHULD��VKDSH�DQG�VL]H��7KH�HORQJDWHG�
PRQXPHQWV� WKHUHIRUH� IHOO� LQWR� WKUHH� FDWHJRULHV�� WKH� PRUSKRORJLFDOO\� GLDJQRVWLF� FXUVXV�
PRQXPHQWV��EHLQJ�UHFWDQJXODU��HORQJDWHG�FXUYLOLQHDU�PRQXPHQWV��DQG�RYDO�PRQXPHQWV��7KH�
HORQJDWHG�FXUYLOLQHDU�PRQXPHQWV�DUH�JHQHUDOO\�LQWHUSUHWHG�DV�ORQJ�EDUURZV�DQG�ORQJ�PRUWXDU\�
HQFORVXUHV� �)LJ�� ��&�-��� DQG�PDQ\� RI� WKH� RYDO� FODVV� KDYH� EHHQ� VXJJHVWHG� DV� VPDOO� ORQJ�
PRUWXDU\�HQFORVXUHV�RU�RYDO�EDUURZV��7KH�TXDQWLW\�DQG�YDULHW\�RI�HORQJDWHG�PRQXPHQWV�DORQJ�
WKH�6WRXU�YDOOH\�ZRXOG� LQGLFDWH�DQ� LPSRUWDQW� IXQHUDU\�DQG�ULWXDO� ODQGVFDSH� LQ� WKH�HDUOLHU�
SUHKLVWRULF��$HULDO�SKRWRJUDSK\�FRQWLQXHV�WR�DGG�GHWDLO�WR�NQRZQ�VLWHV��DV�ZLWK�WKH�URZ�RI�SLWV�
ILUVW�UHFRUGHG�LQ������UXQQLQJ�LQVLGH�WKH�HQFORVLQJ�GLWFKHV�DW�%XUHV��)LJ����)�DQG�����,W�KDV�
DOVR�EHHQ� VXFFHVVIXOO\� HPSOR\HG�DV� D� WRRO� IRU�EURDGHU� VWXG\�RI� WKH� VLWH�W\SHV�� DV�ZLWK� D�
UHFHQWO\�SXEOLVKHG�VWXG\�RI�1HROLWKLF�HORQJDWHG�HQFORVXUHV�LQ�/LQFROQVKLUH��-RQHV��������
ZKHUH�VWXG\�RI�FURSPDUN�VLWHV�GUDPDWLFDOO\�LQFUHDVHG�WKH�QXPEHU�RI�ORQJ�EDUURZV�UHFRUGHG�LQ�
WKH�FRXQW\��*LYHQ�WKDW�WKH�JURXS�DUH�HDVLO\�LGHQWLILDEOH��DQG�DUH�OLNHO\�WR�UHSUHVHQW�WKH�HDUOLHVW�
PRQXPHQWV� LQ� WKH� ODQGVFDSH�� WKH\� DUH� RI� FRQVLGHUDEOH� LPSRUWDQFH� WR� XQGHUVWDQGLQJ� WKH�
GHYHORSPHQW�RI�DFWLYLW\�DORQJ�WKH�6WRXU�ERWK�ZLWK�UHJDUGV�WR�LQGLYLGXDO�PRQXPHQW�FRPSOH[HV�
DQG�WKH�YDOOH\�DV�D�ZKROH��7KH�033�VFKHGXOLQJ�HQKDQFHPHQW�SURJUDPPH�LQ������ORRNHG�DW�
WKH�FURSPDUN�HYLGHQFH�IRU�ORQJ�EDUURZV�DQG�ORQJ�PRUWXDU\�HQFORVXUHV�LQ�(VVH[��7KLV�UHVXOWHG�
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LQ�WKH�VFKHGXOLQJ�RI�RQH�DGGLWLRQDO�VLWH�LQ�WKH�6WRXU�DUHD��)LJ����4���DQG�WKH�UHFRPPHQGDWLRQ�
RI� WDUJHWLQJ� IXWXUH� DHULDO� UHFRQQDLVVDQFH� WRZDUGV� RWKHU� VLWHV�� $� QXPEHU� ZHUH� UHMHFWHG��
KRZHYHU�� LQFOXGLQJ� WKH� FRQYLQFLQJ� ORQJ�EDUURZ�DW�'HGKDP� �)LJ�� ��*��� DQG� WKH� XQXVXDO�
HORQJDWHG�PRQXPHQW�DW�%XUHV��)LJV����)�DQG�����7KH�FODVVHV��DQG�LQGLYLGXDO�VLWHV�EHORQJLQJ�WR�
WKHP��DUH�GLVFXVVHG�EHORZ��

����&XUVXV�PRQXPHQWV��
7ZR�FXUVXV�PRQXPHQWV�DUH�NQRZQ�ZLWKLQ�WKH�VWXG\�DUHD��%XUHV�6W��0DU\��)LJ����DQG���$��DQG�
6WUDWIRUG�6W��0DU\��)LJ����%���

)LJ�����7KH�FXUVXV�DW�%XUHV�6W��0DU\��WKH�KDWFKHG�DUHD�VKRZLQJ�JUDYHO�H[WUDFWLRQ��DQG�D�OLQHDU�DQG�
QXFOHDWHG�FHPHWHU\�DW�0RXQW�%XUHV�WR�WKH�VRXWK�RI�WKH�ULYHU��%RWK�WKH�FXUVXV�DQG�WKH�OLQHDU�HOHPHQW�RI�
WKH�EDUURZ�FHPHWHU\�³FXW�RII´��RU�HQFORVH�PHDQGHUV�LQ�WKH�ULYHU�E\�WKHLU�SRVLWLRQ��UXQQLQJ�DORQJ�WKH�
��P�FRQWRXU��FRS\ULJKW��(VVH[�&RXQW\�&RXQFLO���

������7KH�%XUHV�6W��0DU\�FXUVXV��
7KH�ZHVWHUQ�HQG�RI�WKLV�VLWH�ZDV�GHVWUR\HG�E\�JUDYHO�H[WUDFWLRQ�SULRU�WR�������7KH�VXUYLYLQJ�
OHQJWK�RI�WKH�FXUVXV�LV�DURXQG����P��KRZHYHU��ZLWK�D�ZLGWK�RI� F����P��)LJ�����7KH�FXUVXV�KDV�
WZR�HQWUDQFHV��WKH�ILUVW�RQ�WKH�VRXWKHUQ�ERXQGDU\�LQ�WKH�PLGGOH�VHFWLRQ�RI�WKH�HQFORVXUH��DQG�
WKH�VHFRQG�RQ�WKH�QRUWKHUQ�ERXQGDU\�DW�WKH�HDVWHUQ�WHUPLQDO��,Q�DGGLWLRQ��WKH�FXUVXV�HQFORVHV�D�
FLUFXODU�SLW���F���P�LQ�GLDPHWHU��DQG�D�ULQJ�GLWFK���F����P�LQ�GLDPHWHU��ERWK�SRVLWLRQHG�RQ�WKH�
FHQWUDO� OLQH�RI�WKH�FXUVXV�QHDU�WKH�HDVWHUQ�WHUPLQDO��EHVLGH�WKH�ODWWHU�HQWUDQFH��7KH�VLWH�LV�
VLWXDWHG�MXVW�DERYH�WKH�IORRG�SODLQ�RI�WKH�QRUWK�EDQN�RI�WKH�ULYHU��UXQQLQJ�DORQJ�WKH���P�2'�
FRQWRXU��:LWK�D�:1:�(6(�RULHQWDWLRQ��WKH�FXUVXV�LV�SRVLWLRQHG�WR�WKH�QRUWK�RI�D�6:�UHDFKLQJ�
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PHDQGHU�RI�WKH�ULYHU��,Q�WKLV�ORFDWLRQ��WKH�OHQJWK�RI�WKH�FXUVXV�³FXWV�RII´��RU�HQFORVHV��WKH�DUHD�
RI�IORRG�SODLQ�FUHDWHG�E\�WKH�PHDQGHU��

������7KH�6WUDWIRUG�6W��0DU\�FXUVXV��
7KH�FXUVXV�DW�6WUDWIRUG�6W��0DU\��)LJ����%��KDV�IRU�ORQJ�EHHQ�ELVHFWHG�E\�WKH�YLOODJH¶V�8SSHU�
6WUHHW��DQG�GHYHORSPHQW�SRVW�����V�KDV�VHHQ�WKH�GHVWUXFWLRQ�RI�D�ODUJH�SDUW�RI�WKH�HDVWHUQ�KDOI�
RI�WKH�VLWH��LQFOXGLQJ�WKH�QRUWKHUQ�WHUPLQDO�DQG�DQ�RXWO\LQJ�ULQJ�GLWFK��)RUWXQDWHO\��PRVW�RI�WKH�
VSHFLDOLVW�DLU�SKRWRJUDSKV�SUH�GDWH�WKHVH�GHYHORSPHQWV�DIIRUGLQJ�D�IDLUO\�FRPSOHWH�SODQ�RI�WKH�
VLWH�WR�EH�PDGH��7KH�VLWH�ZDV����P�LQ�OHQJWK�ZLWK�D�ZLGWK�RI�DURXQG���P���F����P�DW�WKH�1:�
WHUPLQDO��DQG� F����P�DW�WKH�6(�WHUPLQDO���
:KLOH�WKHUH�LV�QR�HYLGHQFH�RI�DQ\�LQWHUQDO�IHDWXUHV��WKH�VLWH�PD\�KDYH�D�VHFRQG��SDUWLDOO\�
FRQVWUXFWHG� 1(� VLGH��0DSSLQJ� RI� WKLV� IHDWXUH� ZDV� FRPSOLFDWHG� E\� QXPHURXV� RYHUO\LQJ�
UHFWLOLQHDU�IHDWXUHV��DQG�E\�WKH�³GLVMRLQWHG´�QDWXUH�RI�WKH�FURSPDUN�HYLGHQFH��SDUWLFXODUO\�
OLQHDU�IHDWXUHV�ELVHFWHG�E\�8SSHU�6WUHHW���7KH�VLWH�DOVR�DSSHDUV�WR�EH�VOLJKWO\�FXUYHG��RU�WR�
KDYH�KDG�D�VOLJKW�DQJXODU�WXUQ�LQ�LW¶V�PLG�VHFWLRQ��
7KLV�FKDUDFWHULVWLF�FDQ�EH�VHHQ��LQ�D�PRUH�H[DJJHUDWHG�IDVKLRQ��DW�WKH�FXUVXVHV�DW�)RUQKDP�$OO�
6DLQWV��6XIIRON��0D[H\��&DPEULGJHVKLUH��DQG�'RUFKHVWHU�RQ�7KDPHV��'RUVHW��7KH�FRPSRVLWH�
SORW�FUHDWHG��KRZHYHU��ZRXOG�VXJJHVW�WKDW�WKH�VHFRQG�1(�GLWFK�PLJKW�KDYH�IRUPHG�SDUW�RI�WKH�
FXUVXV�FRQVWUXFWLRQ��SRVVLEO\�DQ�DOWHUDWLRQ��,QWHUSUHWDWLRQ�LV�FRPSOLFDWHG�E\�WKH�VOLJKW�FKDQJH�
LQ�RULHQWDWLRQ�RI�WKH�PRQXPHQW��DQG�WKH�IDFW�WKDW�WKH�FKDQJH�LQ�DQJOH�ZRXOG�KDYH�RFFXUUHG�RQ�
SDUW�RI�WKH�VLWH�IRU�ZKLFK�WKHUH�LV�QR�HYLGHQFH��
7KH�VLWH�LV�RULHQWDWHG�1:�6(��DQG�OLNH�WKH�%XUHV�6W��0DU\�H[DPSOH��DSSHDUV�WR�³FXW�RII´�RU�
³HQFORVH´�D�6:�UHDFKLQJ�PHDQGHU��DOWKRXJK�LQ�WKLV�FDVH�D�PXFK�ODUJHU�RQH��8QOLNH�WKH�%XUHV�
6W��0DU\�H[DPSOH��KRZHYHU��WKH�6WUDWIRUG�FXUVXV�LV�NQRZQ�WR�IRUP�SDUW�RI�D�ODUJHU�0RQXPHQW�
&RPSOH[��FRQVLVWLQJ�RI�D�ORQJ�PRUWXDU\�HQFORVXUH�DQG�D�QXPEHU�RI�ULQJ�GLWFKHV��7ZR�RI�
WKHVH��ZKLFK�DUH�ERWK� F����P�LQ�GLDPHWHU��DUH�SRVLWLRQHG�DW�HLWKHU�HQG�RI�WKH�FXUVXV��:KLOH�
WKHVH�PD\�RU�PD\�QRW�EH�FRQWHPSRUDU\�ZLWK�WKH�FXUVXV��WKH\�DUH�HYLGHQWO\�UHODWHG�WR�VRPH�
SKDVH�RI�LWV�H[LVWHQFH��

����(ORQJDWHG�FXUYLOLQHDU�PRQXPHQWV��
$�WRWDO�RI�HLJKW�HORQJDWHG�FXUYLOLQHDU�HQFORVXUHV�ZHUH�UHFRUGHG��)LJ����&�-��UDQJLQJ�LQ�VL]H�
IURP�WKH�SUREDEOH�ORQJ�EDUURZ�DW�'HGKDP��*��ZKLFK�PHDVXUHV���P�LQ�OHQJWK�E\� F����P�ZLGWK��
WR�WKH�SRVVLEOH�ORQJ�PRUWXDU\�HQFORVXUH�DW�6WUDWIRUG�6W��0DU\��&��ZKLFK�LV����P�ORQJ�DQG�
F����P�ZLGH��7KHVH�VLWHV�FDQ�EH�GLYLGHG�ERWK�E\�RULHQWDWLRQ��DQG�WKH�DSSHDUDQFH�RI�HQWUDQFHV��
7KUHH�RI�WKH�VLWHV��)�+��KDYH�FOHDU�HQWUDQFHV��ZLWK�WKH�XQXVXDO�%XUHV�VLWH��)��EHLQJ�PRUH�
³RSHQ�HQGHG´��%RWK�WKH�'HGKDP�DQG�%XUHV�H[DPSOHV�KDYH�HDVWHUQ�DQG�ZHVWHUQ�HQWUDQFHV��WKH�
IRUPHU�VKRZLQJ�D�SLW�IHDWXUH�DSSDUHQWO\�EORFNLQJ�WKH�HDVWHUQ�HQWUDQFH��7KH�RULHQWDWLRQ�RI�VLWHV�
WHQGV�WR�EH�GLUHFWO\�HDVW��RU�6(��ZLWK�D�VLQJOH�SRVVLEOH�H[DPSOH��ZKLFK�KDV�D�1(�RULHQWDWLRQ��$�
JRRG�FRPSDULVRQ�IRU�VLWHV�&�-�FDQ�EH�IRXQG�LQ�WKH�H[FDYDWHG�ORQJ�PRUWXDU\�HQFORVXUH�DW�
5LYHQKDOO��%XFNOH\� HW�DO���������ZKHUH�D�1HROLWKLF�GDWH�ZDV�VXJJHVWHG�RQ�WKH�EDVLV�RI�OLPLWHG�
WULDO�WUHQFKLQJ��

������2YDO�PRQXPHQWV��
$�WRWDO�RI���VLWHV�ZHUH�FODVVHG�DV�VXE�HORQJDWHG��)LJ����.�4��RQ�WKH�EDVLV�WKDW�ZKLOH�WKH\�ZHUH�
QRW�VWULFWO\�HORQJDWHG��WKH\�DSSHDUHG�PRUH�HORQJDWHG�WKDQ�VXE�FLUFXODU��7KH�VLWHV�DUH�DOO�OHVV�
WKDQ���P�ORQJ�DQG�WHQG�WR�EH�DURXQG�KDOI�DV�EURDG�DV�WKHLU�OHQJWK��7KHVH�GLPHQVLRQV�ZRXOG�
VXJJHVW� RYDO� EDUURZV�� DV� GHILQHG� E\� WKH�033� FODVV� GHVFULSWLRQ�� UDWKHU� WKDQ� VPDOO� ORQJ�
PRUWXDU\�HQFORVXUHV��7KLV�VLWH�W\SH�KDV�D�GLVWULEXWLRQ�IURP�URXJKO\�'RUVHW�WR�1RUIRON��ZKLOH�
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WKH�H[DPSOH�IURP�WKH�1(�RI�6SULQJILHOG�FXUVXV��+HGJHV�DQG�%XFNOH\�������%XFNOH\� HW�DO�
������SURYLGHV�D�JRRG�FRPSDULVRQ�LQ�(VVH[��

)LJ�����(ORQJDWHG�PRQXPHQWV�LOOXVWUDWLQJ�UHFWDQJXODU�H[DPSOHV��RU�FXUVXVHV��$�%���HORQJDWHG�VLWHV��&��
-���UHSUHVHQWLQJ�ORQJ�PRUWXDU\�HQFORVXUHV�DQG�ORQJ�EDUURZV��DQG�RYDO�HQFORVXUHV��.�4���ZKLFK�DUH�
DOVR�QRWLFHDEO\�VPDOOHU�WKDW�&�-��,W�LV�SRVVLEOH�WKDW�WKH�ODWWHU�FODVV�UHSUHVHQW�RYDO�EDUURZV�DV�RSSRVHG�
WR�VLWHV�UHODWHG�WR�ORQJ�PRUWXDU\�HQFORVXUHV�RU�ORQJ�EDUURZV��FRS\ULJKW��(VVH[�&RXQW\�&RXQFLO���

��(YLGHQFH�IRU�3KDVLQJ�DQG�WKH�'HYHORSPHQW�RI�0RQXPHQW�&RPSOH[HV��
$�WRWDO�QXPEHU�RI�����LQGLYLGXDO�VLWHV�ZHUH�UHFRUGHG�ZLWKLQ�WKH�³0RQXPHQW�&RPSOH[HV �́
FODVV��7KHUH�ZHUH��KRZHYHU��RQO\�ILYH�H[DPSOHV�RI�VLWHV�ZKHUH�RQH�PRQXPHQW�ZDV�FOHDUO\�
FRQVWUXFWHG� RYHU� WKH� RWKHU�� ZLWKRXW� UHVSHFWLQJ� WKH� IRUPHU� PRQXPHQW�� DQG� SUHVXPDEO\�
LQYROYLQJ�SDUWLDO�RU�WRWDO�OHYHOOLQJ��'HWDLOV�RI�WKHVH�VLWHV�DUH�KHUH�VXPPDULVHG��
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)LJ�����7KH�XQXVXDO�HORQJDWHG�PRQXPHQW�DW�%XUHV��VHH�)LJ������SKRWRJUDSKHG�LQ������DQG�VKRZLQJ�D�
OLQH�RI�LQWHUQDO�SLWV�UXQQLQJ�DORQJ�WKH�LQVLGH�RI�WKH�QRUWKHUQ�ERXQGDU\�GLWFK��7KH�VLWH�LV�VLWXDWHG�MXVW�
DERYH�WKH�IORRG�SODLQ�RQ�WKH�VRXWK�VLGH�RI�WKH�ULYHU��DFURVV�IURP�WKH�%XUHV�6W��0DU\�FXUVXV��WKH�ULYHU�
UXQV�WR�WKH�OHIW�RI�WKLV�SKRWRJUDSK���7KHVH�VLWHV�DUH�VLWXDWHG�DURXQG���NP�LQODQG�IURP�WKH�HVWXDU\�
KHDG��ZKHUH�WKH�ULYHU�WDNHV�D�VKDUS�WXUQ�WR�WKH�QRUWK��,W�LV�RI�LQWHUHVW�WKDW�WKH�6SULQJILHOG�FXUVXV�LV�
SRVLWLRQHG�DURXQG���NP�LQODQG�IURP�WKH�%ODFNZDWHU�HVWXDU\�DW�D�SRLQW�ZKHUH�WKH�&KHOPHU�ULYHU�DOVR�
PDNHV�D�VLJQLILFDQW�WXUQ�QRUWK��%RWK�WKH�%XUHV�6W��0DU\�DQG�WKH�6SULQJILHOG�FXUVXVHV�KDYH�FLUFXODU�
IHDWXUHV�DW�WKH�HDVWHUQ�WHUPLQDO���(VVH[�&RXQW\�&RXQFLO��SKRWR��'��6WUDFKDQ���

/RQJ�0HOIRUG� 7KH�VLWH�LQFOXGHV�WZR�SUREDEOH�ORQJ�PRUWXDU\�HQFORVXUHV��)LJ����'�(�DQG�
)LJ�������ERWK�FRQVWUXFWHG�RQ�DQ�1(�6:�DOLJQPHQW�UXQQLQJ�SDUDOOHO�WR�
WKH�ULYHU�6WRXU��EXW�RQ�D�MXQFWLRQ�ZLWK�D�WULEXWDU\��%RWK�HQFORVXUHV�DUH�
FRQVWUXFWHG�RQ�WKH�VDPH�VLWH�DV�WZR�VLPSOH�ULQJ�GLWFKHV��7KH�GLVSHUVHG�
JURXS�FRQWDLQV�VHYHUDO�RWKHU�VLPSOH�ULQJ�GLWFKHV�ZLWK�D�ZLGH�UDQJH�LQ�
VL]H��

:RUPLQJIRUG�� $�ULQJ�GLWFK�RI� F����P�LQ�GLDPHWHU�KDV�D�VPDOOHU�ULQJ�GLWFK�RI� F����P�LQ�
GLDPHWHU�FRQVWUXFWHG�RYHU�LWV�ZHVW�VLGH��7KH�FRPSOH[�WDNHV�WKH�IRUP�RI�D�
OLQHDU�EDUURZ�FHPHWHU\��ZKLFK�HQFORVHV�D�PHDQGHU�RI�WKH�ULYHU��)LJ������

+LJKDP�� 7KH�GLWFK�RI�D���P�GLDPHWHU�ULQJ�GLWFK�KDV�DQ���P�GLDPHWHU�ULQJ�GLWFK�
FRQVWUXFWHG�RYHU�WKH�VRXWKHUQ�VWUHWFK�RI�GLWFK��

+LJKDP�� $� F����P�GLDPHWHU�ULQJ�GLWFK�KDV�D�VXE�HORQJDWHG�FXUYLOLQHDU�PRQXPHQW�
FRQVWUXFWHG�RYHU�WKH�ZHVWHUQ�DUF�RI�WKH�GLWFK��
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,W�LV�SDUWLFXODUO\�VWULNLQJ�WKDW�WKUHH�RI�WKHVH�ILYH�VLWHV�LQYROYH�WKH�FRLQFLGHQFH�RI�D�FLUFXODU�
PRQXPHQW�DQG�DQ�HORQJDWHG��RU�VXE�HORQJDWHG��PRQXPHQW��,Q�WKH�H[DPSOHV�DW�/RQJ�0HOIRUG�
�)LJ������WKH�SRVVLEOH�WZR�ORQJ�PRUWXDU\�HQFORVXUHV�DSSHDU�WR�KDYH�EHHQ�UHSODFHG�ZLWK�ULQJ��
GLWFKHV��DQG�LW�ZRXOG�DSSHDU�WKDW�WKH�HDUOLHU�PRQXPHQWV�PXVW�KDYH�EHHQ�SDUWO\�OHYHOOHG�E\�WKH�
FRQVWUXFWLRQ�RI�WKH�ODWHU�RQHV��2WKHU�H[DPSOHV�VKRZ�D�VLJQLILFDQW�RYHUODS�RI�PRQXPHQWV��
DOWKRXJK�WKHVH�WHQG�WR�LQYROYH�D�VPDOOHU�PRQXPHQW�FRLQFLGLQJ�ZLWK�WKH�GLWFK�RI�D�VLJQLILFDQWO\�
ODUJHU� RQH�� %RWK� H[DPSOHV� WKDW� LQYROYH� WKH� FRLQFLGHQFH� RI� ULQJ�GLWFKHV� IROORZ� WKLV�
FRQILJXUDWLRQ�� ,W� LV� DVVXPHG� WKDW� WKH� LQGLYLGXDO� HOHPHQWV� ZLWKLQ� PRQXPHQW� FRPSOH[HV�
GHYHORSHG�RYHU�YHU\�ORQJ�SHULRGV�RI� WLPH��DQG�LW� LV�VXJJHVWHG�WKDW� WKH�DERYH�VLWHV�DUH�RI�
SDUWLFXODU�LPSRUWDQFH�IRU�WKH�XQGHUVWDQGLQJ�RI�WKH�SURFHVVHV�LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�
WKH�ODQGVFDSH��:KLOH�LW�LV�SRVVLEOH�WR�VXJJHVW�SKDVLQJ�RI�JURXSV�E\�WKH�SODQV�DIIRUGHG�E\�
UHFWLILHG�FURSPDUN�IHDWXUHV��RQO\�H[FDYDWLRQ�ZLOO�SURYLGH�GHWDLOV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�
VLWHV��

)LJ������7KH�PXOWL�SKDVHG�PRQXPHQW�FRPSOH[�DW�/RQJ�0HOIRUG�� LQFOXGLQJ�D�SDLU�RI� ORQJ�PRUWXDU\�
HQFORVXUHV�DQG�SUHVXPDEO\�ODWHU�ULQJ�GLWFKHV��FRS\ULJKW��(VVH[�&RXQW\�&RXQFLO���

��0RQXPHQW�&RPSOH[HV�DQG�WKH�UHFWLOLQHDU�ODQGVFDSH��
$QRWKHU�PDMRU�IHDWXUH�LQ�WKH�VWXG\�DUHD�LV�WKH�H[WHQVLYH�UHFWLOLQHDU�ODQGVFDSH��:KLOH�WKH�ILHOG��
V\VWHPV�DQG�ERXQGDULHV�UHPDLQ�XQGDWHG��LW�LV�SUREDEOH�WKDW�PDQ\�GDWH�IURP�WKH�0HGLHYDO�DQG�
3RVW�0HGLHYDO�SHULRGV��ZLWK�D�VPDOOHU�QXPEHU�ZKLFK�PD\�EH�RI�ODWHU�SUHKLVWRULF�GDWH��$W�
PDQ\�RI�PRQXPHQW�FRPSOH[HV��WKH�UHFWLOLQHDU�ODQGVFDSH�FDQ�EH�VHHQ�WR�UHVSHFW�ULQJ�GLWFKHV�
VXJJHVWLQJ�WKDW�PDQ\�RI�WKH�VLWHV�VXUYLYHG�LQWR�ODWHU�KLVWRU\�DV�VXEVWDQWLDO�HDUWKZRUNV��$�WRWDO�
RI����PRQXPHQWV�KDYH�UHFWLOLQHDU�V\VWHPV�WKDW�UHVSHFW�WKHLU�SRVLWLRQ��ZKLOH����PRQXPHQWV�DUH�
FXW�E\�OLQHDU�IHDWXUHV��LQGLFDWLQJ�WKDW�WKH\�ZHUH�DOUHDG\�OHYHOOHG��RU�ZHUH�OHYHOOHG�DW�WKH�WLPH�
RI�FRQVWUXFWLRQ�RI�WKH�OLQHDU�V\VWHP��)LJ�������
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)LJ������$�VHULHV�RI�ULQJ�GLWFK�JURXSV�WR�WKH�HDVW�RI�'HGKDP��SDUWV�RI�ZKLFK�DSSHDU�HQFORVHG�E\�D�
UHFWLOLQHDU�V\VWHP�ZKLFK�LQFOXGHV�D�YHU\�EURDG�WUDFNZD\��FRS\ULJKW��(VVH[�&RXQW\�&RXQFLO���

��'LVFXVVLRQ��
,W�LV�FOHDU�IURP�WKH�FRQFHQWUDWLRQV�RI�PRQXPHQWV�ZLWKLQ�WKH�VWXG\�DUHD��WKDW�WKH�ULYHU�YDOOH\�
ZDV�FKRVHQ�IRU�WKH�FRQVWUXFWLRQ�RI�WKH�HDUOLHVW�ULWXDO�DQG�IXQHUDU\�PRQXPHQWV�RI�WKH�1HROLWKLF��
,W�LV�DOVR�FOHDU�WKDW�SDUWLFXODU�ORFDWLRQV�ZHUH�IDYRXUHG�ZLWKLQ�WKH�ULYHU�YDOOH\��7KHVH�HDUOLHVW�
PRQXPHQWV�ZHUH�QRWLFHDEO\�HORQJDWHG��LQFOXGLQJ�WKH�FXUVXVHV��WKH�ORQJ�PRUWXDU\�HQFORVXUHV�
DQG�WKH�SUREDEOH�ORQJ�EDUURZ��,Q�DGGLWLRQ��VRPH�RI�WKH�ULQJ�GLWFKHV�PD\�DOVR�EH�RI�1HROLWKLF�
GDWH��SRVVLEO\�WKH�ODUJHU��RIWHQ�GXDO�FRQFHQWULF�ULQJ�GLWFKHV��ZKLFK�DSSHDU�WR�KDYH�ODWHU�EDUURZ�
FHPHWHULHV�FRQVWUXFWHG�DURXQG�WKHP��2QFH�HVWDEOLVKHG�DV�VLJQLILFDQW�SODFHV�LQ�WKH�ODQGVFDSH��
VLWHV�ZHUH�GHYHORSHG�DQG�DGGHG�WR��DQG�HTXDOO\�WKH�QHZ�UHODWLRQVKLS�EHWZHHQ�KXPDQ�VRFLHW\�
DQG�WKH�ODQGVFDSH�ZRXOG�FRQWLQXH�WR�GHYHORS��%UDGOH\��������������:KLOH�LQLWLDO�VWXG\�RI�WKH�
GLVWULEXWLRQ�RI� WKHVH�VLWHV�VXJJHVWV�D�VLPSOH� OLQHDU�UHODWLRQVKLS�DORQJ�WKH�ULYHU��YLHZVKHG�
DQDO\VLV�KDV�VKRZQ�WKDW�HYHQ�WKH�UHODWLYHO\�ORZ�WRSRJUDSK\�RI�WKH�DUHD�WHQGV�WR�JLYH�D�VHQVH�RI�
HQFORVXUH��GHILQHG�E\�WKH�VXUURXQGLQJ�YDOOH\�VORSHV��WR�WKH�ORFDWLRQV�FKRVHQ��&RQVLGHULQJ�WKH�
WHQGHQF\�IRU�WKH�OLQHDU�HOHPHQWV�RI�WKH�PRQXPHQW�FRPSOH[HV�WR�FXW�RII��RU�HQFORVH��PHDQGHUV�
LQ� WKH� ULYHU�� LW� ZRXOG� DSSHDU� WKDW� WKH� LGHD� RI� ³HQFORVXUH´�ZDV� D� FRQVLGHUDWLRQ� LQ�ZLGHU�
ODQGVFDSH�WHUPV��GXULQJ�WKH�FRQVWUXFWLRQ�RI�WKH�PRQXPHQWV�±�HQFORVXUHV�LQ�WKHPVHOYHV��,W�LV�
QRWLFHDEOH�WKDW�FRQVLGHULQJ�WKH�QXPEHU�RI�PRQXPHQWV�FRQVWUXFWHG��RQO\�D�YHU\�IHZ��KRZHYHU�
VWULNLQJ��H[KLELW�DQ�RYHUODS�WKDW�ZRXOG�VXJJHVW�FRPSOHWH�GHVWUXFWLRQ�RI�RQH�PRQXPHQW�W\SH�
DQG� KH� UHSODFHPHQW� RI� DQRWKHU�� 7KH� SDLU� RI� HORQJDWHG� PRQXPHQWV� DW� /RQJ� 0HOIRUG��
SUHVXPDEO\�EHLQJ�UHSODFHG�E\�ULQJ�GLWFKHV�ZRXOG�PDNH�LW�D�UDUH�H[DPSOH�RI� WKLV� W\SH�RI�
GHYHORSPHQW�� )LQDOO\�� WKH� DSSHDUDQFH� RI� WKH� UHFWLOLQHDU� ERXQGDULHV� DQG� ILHOG� V\VWHPV��
SUHVXPDEO\�DVVRFLDWHG�ZLWK�DQ�LQFUHDVLQJO\�SDVWRUDO�ODQGVFDSH��H�J��3U\RU�������LV�FOHDUO\�
LOOXVWUDWHG�DV�SRVW�GDWLQJ�WKH�ULWXDO�DQG�IXQHUDU\�PRQXPHQWV��,PSRUWDQWO\��LQ�KDOI�RI�WKHVH�
LQVWDQFHV�WKH�UHFWLOLQHDU�IHDWXUHV�DSSHDU�WR�UHVSHFW�WKH�HDUOLHU�PRQXPHQWV�WKDW�ZHUH�RIWHQ�
FOHDUO\�VWLOO�LPSUHVVLYH�XSVWDQGLQJ�HOHPHQWV�RI�WKH�ODQGVFDSH��
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��)XWXUH�ZRUN��
,Q�WKH�IXWXUH�LW�LV�KRSHG�WR�EXLOG�RQ�WKLV�LQLWLDO�VWDJH�RI�ZRUN�ZLWK�WKH�IROORZLQJ�DSSURDFKHV��

����)LHOG�EDVHG�
0DSSLQJ�DQG�PRUSKRORJLFDO�VWXG\�RI�WKH�FURSPDUN�LQIRUPDWLRQ�KDV�DOORZHG�DVVHVVPHQW�RI�WKH�
UHVRXUFH��DQG�EURDG�SUHOLPLQDU\�LQWHUSUHWDWLRQV�WR�EH�PDGH��,W�LV�KRSHG�WKDW�ILHOGZRUN��LQ�WKH�
IRUP�RI�ILHOG�VXUYH\��JHRSK\VLFDO�VXUYH\��DQG�VHOHFWHG�H[FDYDWLRQ�DLPHG�DW�H[SORULQJ�WKH�GDWH�
DQG� IXQFWLRQ� RI� WKH� PRQXPHQWV� DQG� WKHLU� UHODWLRQVKLSV�� FRXOG� WHVW� DQG� GHYHORS� WKH�
LQWHUSUHWDWLRQV�RIIHUHG��

����'HVN�EDVHG�
7KH�DGGLWLRQDO�XVH�RI�H[LVWLQJ�FRPSOLPHQWDU\�VRXUFHV��VXFK�DV�KLVWRULFDO�PDSSLQJ�DQG�YHUWLFDO�
SKRWRJUDSK\��LQWURGXFHG�DV�PRVDLFV�ZLWKLQ�WKH�*,6��ZRXOG�SURYH�XVHIXO�LQ�TXDQWLI\LQJ�WKH�
QDWXUH�RI�FRPSDUDWLYH�ODQG�XVH�FKDQJH��DQG�LQ�DVVHVVLQJ�WKH�QDWXUH�DQG�H[WHQW�RI�PRYHPHQW�RI�
WKH�ULYHU�FRXUVH�RYHU�WLPH��

����0DQDJHPHQW�

$Q�LPSRUWDQW�DVSHFW�RI�WKH�SURMHFW�LV�WKH�DLP�WR�LPSURYH�PDQDJHPHQW�RI�WKH�DUFKDHRORJLFDO�
UHVRXUFH��,W�LV�KRSHG�WKDW�WKLV�FRXOG�LQFOXGH�WKH�WDUJHWLQJ�RI�&RXQWU\VLGH�6WHZDUGVKLS�VFKHPHV�
WRZDUG� NH\� FURSPDUN� FRPSOH[HV� DQG� WKH� LQWHJUDWLRQ� RI� DUFKDHRORJLFDO� LQIRUPDWLRQ� LQWR�
PDQDJHPHQW�VFKHPHV�ZLWKLQ�WKH�YDULRXV�DUHD�RI�ODQGVFDSH�GHVLJQDWLRQ�ZLWKLQ�WKH�YDOOH\��

��%LEOLRJUDSK\��

$VKEHH��3��������� 7KH�%URQ]H�$JH�5RXQG�%DUURZ�LQ�%ULWDLQ���/RQGRQ��
%DUFOD\��$��DQG�+DOSLQ��&��������� ([FDYDWLRQV�DW�%DUURZ�+LOOV��5DGOH\��2[IRUGVKLUH��9ROXPH�

���7KH�1HROLWKLF�DQG�%URQ]H�$JH�0RQXPHQW�&RPSOH[���/RQGRQ��
%UDGOH\��5��������� 7KH�6LJQLILFDQFH�RI�0RQXPHQWV���/RQGRQ��
%UDGOH\��5��������� $Q�$UFKDHRORJ\�RI�1DWXUDO�3ODFHV���/RQGRQ��
%URZQ��1��������� 7KH�$UFKDHRORJ\�RI�$UGOHLJK��(VVH[��H[FDYDWLRQV�������������(DVW�$QJOLDQ�

$UFKDHRORJ\�PRQRJUDSK��

%URZQ��1��������� 7KH�$UFKDHRORJ\�RI�$UGOHLJK��(VVH[��H[FDYDWLRQV�������������(DVW�$QJOLDQ�
$UFKDHRORJ\�PRQRJUDSK��

%URZQ��1��DQG�*OD]HEURRN��-��HGV�������� 5HVHDUFK�DQG�$UFKDHRORJ\��$�)UDPHZRUN�IRU�WKH�
(DVWHUQ�&RXQWLHV����5HVHDUFK�$JHQGD�DQG�6WUDWHJ\��(��$QJOLDQ�$UFKDHRO��2FF��3DS��
����

%URZQ�� 1��� .QRSS�� '�� DQG� 6WUDFKDQ�� '��� IRUWKFRPLQJ�� 7KH� DUFKDHRORJ\� RI� &RQVWDEOH�
&RXQWU\��WKH�FURSPDUNV�RI�WKH�6WRXU�9DOOH\�� /DQGVFDSH�+LVWRU\���

%XFNOH\��'�*��0DMRU��+�DQG�0LOWRQ��%����������([FDYDWLRQ�RI�D�SRVVLEOH�1HROLWKLF�/RQJ�
%DUURZ�RU�0RUWXDU\�(QFORVXUH�DW�5LYHQKDOO��(VVH[�������� 336� ������������

'DUYLOO��7�&��DQG�)XOWRQ��$�.��������� 0$56��7KH�0RQXPHQWV�DW�5LVN�6XUYH\�RI�(QJODQG��
0DLQ� 5HSRUW��� %RXUQHPRXWK� 8QLYHUVLW\� DQG� (QJOLVK� +HULWDJH�� %RXUQHPRXWK� DQG�
/RQGRQ��
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(QJOLVK�+HULWDJH�������� 'UDIW�(QJOLVK�+HULWDJH�$UFKDHRORJ\�'LYLVLRQ�5HVHDUFK�$JHQGD��
+HGJHV��-��DQG�%XFNOH\��'��������� 6SULQJILHOG�&XUVXV�DQG�WKH�&XUVXV�3UREOHP�� (VVH[�&RXQW\�

&RXQFLO�2FFDVLRQDO�3DSHU����

-RQHV��'����������/RQJ�%DUURZV�DQG�1HROLWKLF�(ORQJDWHG�(QFORVXUHV��LQ�/LQFROQVKLUH��$Q�
$QDO\VLV�RI�WKH�$LU�3KRWRJUDSKLF�(YLGHQFH�� 336��� ��������������

/DYHQGHU��1����������%ULJKWOLQJVHD��ULQJ�GLWFK�DW�0RYHURQV�3LW��LQ�$UFKDHRORJ\�LQ�(VVH[������
%HQQHWW��HG��� (VVH[�$UFKDHRORJ\�DQG�+LVWRU\��� ����������

3U\RU��)��������� )DUPHUV�LQ�3UHKLVWRULF�%ULWDLQ���2[IRUG��
6WUDFKDQ��'��� ������ �7KH�6WRXU�9DOOH\�3URMHFW�� (QJODQG�� D� FURSPDUN� ODQGVFDSH� LQ� WKUHH�

GLPHQVLRQV��3DUW����PHWKRGRORJ\�� $$5*QHZV� ������������
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&URSPDUNV�
�GHIQ��VQLSSHWV�RI�LQIRUPDWLRQ�WKDW�UHTXLUH�UHDGLQJ�DQG�XQGHUVWDQGLQJ�WR�PDNH�VHQVH��

3KRWRJUDPPHWU\�VRIWZDUH�
$V�SDUW�RI�KLV�UHVHDUFK�LQWR�GHYHORSLQJ�$LU3KRWR��,UZLQ�6FROODU�KDV�VSHQW�FRQVLGHUDEOH�HIIRUW�VFRXULQJ�
WKH�ZHE�IRU�VRIWZDUH�WKDW�RIIHUV�LPDJH�WUDQVIRUPDWLRQ���7KH�FROOHFWHG�LQIRUPDWLRQ�KDV�EHHQ�VHQW�WR�
VHYHUDO�$LU3KRWR�XVHUV�LQFOXGLQJ�0LFKDHO�'RQHXV��9LHQQD��$XVWULD���5LFKDUG�+DPPRQG��/DXQFHVWRQ��
7DVPDQLD��DQG�$QWKRQ\�0DUWLQH]��$OEXTXHUTXH��1HZ�0H[LFR����$OO�XVH�UHPRWHO\�VHQVHG�LPDJHV�IRU�
WKHLU�ZRUN� DQG�KDYH�PDGH�EULHI� FRPPHQWV� RQ� SURJUDPV�ZLWK�ZKLFK� WKH\� DUH� IDPLOLDU� DQG� VRPH�
FRPSDULVRQV�WR�$LU3KRWR���&RPPHQWV�UDQJH�IURP�WHFKQLFDO�QRWHV�WR�H[FODPDWLRQV�DERXW�SULFHV���6RPH�
SURJUDPV��IRU�H[DPSOH��KDYH�EHHQ�GHVLJQHG�VSHFLILFDOO\�IRU�XVH�ZLWK�PDS�LPSRUW�RSWLRQV�DYDLODEOH�LQ�
RQO\�RQH�FRXQWU\��VRPH�FDQ�EH�GRZQORDGHG�IRU�VKRUW�SHULRG�IUHH�WULDOV��RWKHUV�QHHG�DQ�LQVWLWXWLRQ�WR�
SD\�IRU�WKHP���7KHUH�LV�D�PLQH�RI�XVHIXO�LQIRUPDWLRQ�IRU�DQ\RQH�SODQQLQJ�IXWXUH�SXUFKDVHV�RI�VXFK�
VRIWZDUH�DQG�ZH�DUH�QRW�TXLWH�VXUH�KRZ�WR�PDNH�WKLV�DYDLODEOH���$IWHU�WKH�LQLWLDO�EXUVW�RI�UHVSRQVHV�
WKLQJV�KDYH�JRQH�TXLHW�DV�ZH�KDYH�HDFK�EHHQ�VLGHWUDFNHG�HOVHZKHUH���,UZLQ�6FROODU�KDV�FRPELQHG�WKH�
ZHE�UHVXOWV�WR�GDWH�LQWR�PRUH�WKDQ��0%�RI�]LSSHG�ILOHV�ZKLFK�DUH�DYDLODEOH�WR�DQ\RQH�ZKR�ZDQWV�
WKHP���7KH\�FDQ�EH�IRXQG�RQ�WKH�(GLQEXUJK�8QLYHUVLW\�'HSDUWPHQW�RI�$UFKDHRORJ\
V�IWS�VHUYHU�DV��

IWS�VXSHU��DUFO�HG�DF�XN�����SXE�EDVSPLUURU���SKRWRJUDP�]LS��

2U�DW�&RORJQH�DW�� IWS�XQL�NRHOQ�GH����SF�EDVS�SKRWRJUDP�]LS�

$� VPDOO� WH[W� ILOH� RI� HGLWHG� UHVSRQVHV� IURP� WKH� µFRPPHQWDWRUV¶� LV� DYDLODEOH� IURP� \RXU� HGLWRU��
URJ�SDOPHU#QWOZRUOG�FRP�����������

5HPRWH�VHQVLQJ�LQIR�
6WHIDQR�&DPSDQD�KDV�FRPSLOHG�ZKDW�KH�FDOOV�D�µUDZ�YHUVLRQ¶�RI�D�ORQJ�OLVW�RI�ZHE�VLWHV�WKDW�DUH�RI�
UHOHYDQFH�WR�D�UDQJH�RI�OHYHOV�RI�UHPRWH�VHQVLQJ���:HOO�ZRUWK�D�EURZVH��
KWWS�������������������1HZ3DJHV�5(027(6(16�5(027(�KWPO�

6FRWWLVK�LQWHUHVW�
KWWS���ZZZ�QOV�XN�SRQW���XVHV�0U��6LG�WHFKQRORJ\�WR�PDNH�DYDLODEOH�KXJH�DPRXQWV�RI�UDVWHU�LPDJHU\��D�
��WK&�VHULHV�RI�PDSV�RI�6FRWODQG����<RX�FDQ�]RRP��LQ�D�YDULHW\�RI�ZD\V��WR�VHH�JUHDW�GHWDLO�ZLWKRXW�ORVV�
RI�UHVROXWLRQ��

7KH�5&$+06�DLU�SKRWR�FDWDORJXH�IRU������KDV�EHHQ�SXEOLVKHG��DW�OHDVW�SDUWLDOO\��RQ�OLQH�ZLWK�VRPH�
ILQH�LPDJHV��WKDW�PD\�WDNH�DJHV�WR�DSSHDU�RQ�VRPH�PDFKLQHV����7KLV�LV�DYDLODEOH�IURP�WKH�5&$+06�
QHZ�ORRN�ZHEVLWH�DW� ZZZ�UFDKPV�JRY�XN�DSFDW�����KWPO�

8QXVXDO�FRQWURO�SRLQWV"�
-XVW�IRU�RQFH�,¶P�QRW�FRPSODLQLQJ�DERXW�WKHVH�DHULDO�SKRWRJUDSKHUV�ZKR�DUH�WRR�IULJKWHQHG�WR�WDNH�RII�
EHIRUH� WKH\� WDNH�SKRWRV��EXW� WKURZLQJ� LQ� D� UHTXHVW� IRU� µXQXVXDO� FRQWURO�SRLQWV¶�� �:H¶YH�DOO� XVHG�
VHFRQGDU\�FRQWURO�VXFK�DV�FURVVLQJ�SORXJK�OLQHV��IHQFH�SRVWV��FOXPSV�RI�YHJHWDWLRQ�DQG�LURQ�DJH�SLWV��
EXW�WKHUH�DUH�D�IHZ�OHVV�UHJXODU�IHDWXUHV�WKDW�VRPHWLPHV�KDYH�WR�EH�FKRVHQ���6RPH�\HDUV�DJR�,�ZDV�TXLWH�
SOHDVHG�ZKHQ�,�ZDV�DEOH�WR�XVH�GRWWHG�ZKLWH�OLQHV�DORQJ�D�URDG�ZKLFK�ZHUH�XQFKDQJHG�RQ�YHUWLFDOV�DQG�
DQ�REOLTXH�RI�URXJKO\�WKH�VDPH�GDWH���0RUH�UHFHQWO\�,�GLG�EHWWHU�E\�XVLQJ�D�VKHHS�IURP�D�VWHUHR�SDLU�RI�
7LP�*DWHV¶�SKRWRV���8VH�RI�VWHUHR�YLHZLQJ�VKRZHG�WKDW�LW�KDG�QRW�PRYHG�EHWZHHQ�IUDPHV�DQG�RQH�
SKRWR�KHOG�VXIILFLHQW�FRQWURO�WR�PDS�WKH�VKHHS��ZKLOH�RQ�WKH�RWKHU�WKH�VKHHS�EHFDPH�D�SULPDU\�FRQWURO�
SRLQW���7KLV�H[DPSOH�PD\�DOVR�JLYH�WKH�DHULDO�SKRWRJUDSKHUV�VRPH�LGHD�RI�KRZ�WKH\�PDNH�XV�VXIIHU��

6DWHOOLWH�LPDJHU\�FRQIHUHQFH�
(85,6<�LV�RUJDQLVLQJ�D�PHHWLQJ�DERXW�XVH�RI�VDWHOOLWH�LPDJHU\�LQ�DUFKDHRORJ\���7KLV�LV�ODWH�QH[W�\HDU��
&RQWDFW�IRU�WKDW�LV�9DOHULH�+RRG�� YKKRG#KT�HVD�IU�
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+RZ�WR�JHW�)LUVW�:RUOG�:DU�$3V�IURP�WKH�,QWHUQHW�

3HWHU�+DXSW�

,W�LV�ZHOO�NQRZQ�WKDW�WKH�GHYHORSPHQW�RI�DYLDWLRQ�GXULQJ�:RUOG�:DU�,�ODLG�WKH�IRXQGDWLRQ�IRU�
WRGD\
V�DHULDO�DUFKDHRORJ\��+XQGUHGV�RI�DLUFUHZ�WRRN�WKRXVDQGV�RI�DHULDO�SKRWRJUDSKV�IRU�
PLOLWDU\�UHFRQQDLVVDQFH�RI�WKH�IURQW�OLQH�DQG�WKH�KRVWLOH�KLQWHUODQG��7RGD\�DOO�RI�WKHVH�SLFWXUHV�
DUH� NHSW� LQ� SXEOLF� DUFKLYHV� DV� KLVWRULFDO� GRFXPHQWV� DQG� DUH� RSHQ� IRU� HYDOXDWLRQ�� DQG�
FRQVLGHUDWLRQ�RI�DUFKDHRORJLFDO�DVSHFWV�DQG�DVSHFWV�RI�SUHVHUYDWLRQ�RI�DQFLHQW�PRQXPHQWV�DV�

([DPSOH�����&KkORQV�VXU�0DUQH�
7DNHQ�RQ�0D\����WK��������DW������$0�DW�D�IOLJKW�KHLJKW�RI�������P��IRFDO�OHQJWK�����FP��
9LHZ� RQ� WKH� FLW\� IURP�1(�� �&HQWUDOO\� LQ� WKH� SLFWXUH� WKH�PRGHUQ� DOOH\� IURP�&KkORQV� �WKH�5RPDQ�
'XURFDWDODXQXP��LQ�WKH�GLUHFWLRQ�RI�6XLSSHV��OHIW�WKH�5RPDQ�URDG�IURP�9LURGXQXP��9HUGXQ���$�IHZ�
IRUPHU�WUDFNZD\V�DUH�YLVLEOH�WKURXJK�FURSPDUNV��
2Q�WKH�EDFN�WZR�VWDPSV�ZLWK�UHPDUNV�ZULWWHQ�LQ�E\�KDQG��
$�� .DPSIJHVFKZDGHU�1U����2�+�/���EDWWOH�VTXDGURQ����KHDGTXDUWHUV�VWDII��
%�� )OLHJHU�$EWHLOXQJ�$��1U��������GLYLVLRQ��

$XIJHQRPPHQ�DP����������GDWH��
)�KUHU��*HIU��.RFK��SLORW��
%HREDFKWHU��/W��3DXOV��REVHUYHU��
*HOlQGH��&KkORQV�V�0DUQH��DUHD��

2Q�SKRWRJUDSKV�RI�WKH�KLQWHUODQG�WKH�SODFH�QDPH�LV�XVXDOO\�JLYHQ�ZKLOH�LW�LV�RIWHQ�PLVVLQJ�RQ�SLFWXUHV�
RI�WKH�DFWXDO�FRPEDW��,Q�WKH�ODWWHU�FDVH�VHFWRU�QDPHV�VXFK�DV��JURXS�%��RU�UHJLPHQWV��IRU�H[DPSOH��DUH�
UDWKHU�UHFRUGHG��
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ZHOO��1R��QRW�DOO��$UWLFOH�����RI�WKH�7UHDW\�RI�9HUVDLOOHV�GHWHUPLQHG�WKDW���DOO�PLOLWDU\�DQG�
QDYDO�DHURQDXWLFDO�PDWHULDO��H[FHSW�WKH�PDFKLQHV�PHQWLRQHG�LQ�WKH�VHFRQG�DQG�WKLUG�
SDUDJUDSKV�RI�$UWLFOH������PXVW�EH�GHOLYHUHG�WR�WKH�*RYHUQPHQWV�RI�WKH�3ULQFLSDO�$OOLHG�DQG�
$VVRFLDWHG�3RZHUV���E\�*HUPDQ\����SKRWRJUDSKLF�RU�FLQHPDWRJUDSK�DSSDUDWXV�IRU�XVH�RQ�
DLUFUDIW���LV�H[SOLFLWO\�OLVWHG��E\�WKH�ZD\���7KHUHIRUH�DOO�DHULDO�SKRWRJUDSKV�LQ�WKH�KDQGV�RI�WKH�
DLU�IRUFH�VKRXOG�KDYH�EHHQ�KDQGHG�RYHU��EXW�WKLV�ZDV�GRQH�RQO\�SDUWLDOO\��

,W�VHHPV�DV�LI�VRPH�RIILFHUV�NHSW�WKH�DHULDO�SKRWRJUDSKV�WKH\�WRRN�RU�KDG�DFFHVV�WR�DW�WKH�HQG�
RI�WKH�ZDU��DZDUH�RI�WKHLU�ODVWLQJ�PLOLWDU\�YDOXH��7RGD\�WKLV�YDOXH�QR�ORQJHU�H[LVWV��DQG�WKH�
SLFWXUHV�DUH�VROG�DV�DQWLTXHV���$�QRW�LQVLJQLILFDQW�SDUW�RI�WKLV�WDNHV�SODFH�RQ�WKH�LQWHUQHW��
HVSHFLDOO\�RQ�WKH�IOHD�PDUNHW�RQ�WKH�LQWHUQHW�DXFWLRQHHU�H%D\��*HUPDQ\��ZKHUH�DQ�DYHUDJH�RI�
WKUHH�RU�PRUH�*HUPDQ�DHULDO�SKRWRJUDSKV�IURP�::�,�PD\�EH�RIIHUHG��

8VXDOO\�WKHVH�DUH�FRQWHPSRUDU\�SULQWV�VL]HG���[���FP�����[�����FP��RU���[���FP��5HPDUNV�
RQ�WKH�EDFN�RI�WKH�SLFWXUH��,QGLDQ�LQN�RQ�WKH�QHJDWLYH�DQG�FRPPHQWV�RQ�WKH�EDFN�RI�WKH�SULQWV��
LQIRUP�DERXW�WLPH�DQG�SODFH�WKH�SLFWXUH�ZDV�WDNHQ�DQG�WKH�QDPHV�RI�³�%HREDFKWHU�́ ��REVHUYHU��
DQG���)�KUHU�´��SLORW���
7KH�SULQWV�DUH�LQ�D�SDVVDEOH�VWDWH��DW�OHDVW�LI�WKH\�DUH�SXW�XS�IRU�SXEOLF�VDOH��VRPHWLPHV�D�IHZ�
FUHDVHV�� VHOGRP�GDPDJH�GRQH�E\� DQLPDOV��8QWLO� QRZ�� ,� KDYH�RQO\� IRXQG�SLFWXUHV� RI� WKH�
ZHVWHUQ�IURQW�RQ�H%D\�H[FOXVLYHO\�RI�)UDQFH�DQG�%HOJLXP���
:KR�EX\V�VXFK�SLFWXUHV"�([FHSW�P\VHOI��WKH�DOLDV
�RI�WKH�ELGGHUV�VHHP�WR�LQGLFDWH�WKDW�WKH�
EX\HUV�DUH�PRVWO\�FROOHFWRUV�DQG�GHDOHUV�RI�PLOLWDU\�REMHFWV��
)RUWXQDWHO\��WKHVH�EX\HUV�DUH�PRUH�LQWHUHVWHG�LQ�SLFWXUHV�RI�VHFWRUV�RI�WKH�IURQW�OLQH�FRYHUHG�
ZLWK�VKHOO�FUDWHUV��OHVV�LQ�ODQGVFDSHV�ZLWKRXW�DQ\�ODUJHU�PLOLWDU\�REMHFW��7KHUHIRUH�WKH�SULFHV�
IRU�VXFK�SLFWXUHV�UDQJH�EHWZHHQ����DQG����'0��5DUHU�DUH�SRVWFDUGV�ZLWK�DHULDO�SKRWRJUDSKV�
SULQWHG�RQ�DSSURSULDWH�FDUGERDUG��7KH\�XVXDOO\�VKRZ�VLQJOH�YLOODJHV��IURP�)UHQFK�DV�ZHOO�DV�
*HUPDQ�SURGXFWLRQ��

([DPSOH� ���� $UQLFRXUW�
�QRUWK�RI�5HWKHO��
7DNHQ�RQ�-XQH����WK��������
DW�������30�DW�DQ�IOLJKW�
KHLJKW� RI� ����P�� IRFDO�
OHQJWK�����FP��
9LHZ�RQ�WKH�FKDWHDX�RI�
$UQLFRXUW� ZKLFK� PLJKW�
KDYH� EHHQ� D� PLOLWDU\�
KHDGTXDUWHU��1R�IHDWXUHV�
RI�DUFKDHRORJLFDO�LQWHUHVW��
2Q�WKH�EDFN�QR�IXUWKHU�
UHPDUNV��3RVWFDUGV�ZLWK�
DHULDO�SKRWRJUDSKV�RI�WKH�
ZDU�]RQH�ORRN�VLPLODU�EXW�
ZLWKRXW� UHPDUNV� DQG�
SULQWHG�RQ�FDUGERDUG��
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7KH�SLFWXUHV�KDUGO\� VDWLVI\� WKH�SURVSHFWLQJ�DUFKDHRORJLVW¶V� H\H��7KH�SULQWV� DUH�RIWHQ�QRW�
VKDUSO\�IRFXVHG�DQG�DUH�VXEMHFW�WR�DJLQJ��)LQDOO\�WKH�FKRLFH�RI�VXEMHFW�FDQ�EH�FULWLFL]HG�����7KH�
JUHDW�IO\LQJ�KHLJKWV��KHLJKWV�RI�DERXW���NP�DUH�IUHTXHQW��PDNH�LW�KDUG�WR�UHFRJQL]H�GHWDLOV��DW�
OHDVW�WKH\�RFFDVLRQDOO\�VKRZ�OLQHDU�IHDWXUHV��PRVWO\�IURP�IRUPHU�SDWKZD\V��

([DPSOH�����6W��-HDQ���ZHVW�RI�3RQW�Ě �0RXVVRQ��
7DNHQ�RQ�'HFHPEHU����WK��������DW�������$0��IOLJKW�KHLJKW��a������P�� IRFDO�OHQJWK�����FP��
7KH�YHUWLFDO�SKRWRJUDSK�VKRZV�WKH�IURQW�OLQH�QHDU�WKH�GHVWUR\HG�YLOODJH�RI�6W��-HDQ���$UFKDHRORJLFDO�
IHDWXUHV��H[FOXGLQJ�WKH�FRPEDW�PDUNV��DUH�RQO\�GUDLQV�DQG�IRUPHU�SDWKZD\V�DV�UHOLHI��
2Q�WKH�EDFN��QH[W�WR�D�VWDPSHG���*HKHLP����VHFUHW���WKH�UHPDUN���*UXSSH�0LWWH����PLGGOH�JURXS��LQ�SHQFLO��
DQG�DQRWKHU�VWDPS�ZLWK�UHPDUNV�ZULWWHQ�LQ�E\�KDQG��

)HOG�)OLHJHU�$EW������GLYLVLRQ��
1U�������SKRWRJUDSK¶V�QXPEHU��'DWXP������������GDWH��
2UW��6W�-HDQ���������%UZ����FP��ORFDOLW\��WLPH�DQG�IRFDO�GLVWDQFH��
%HREDFKWHU��/W��+DOOHU��REVHUYHU��

:KLOH�WKH�VXEMHFW�LV�GDPDJHG�E\�QXPHURXV�VKHOO�FUDWHUV��WKH�SKRWRJUDSK�LWVHOI�KDV�EHHQ�GDPDJHG�E\�
PRWKV��
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7KH���H[DPSOHV�UHSUHVHQW�WKH�XVXDO�VSHFWUXP�RI�PLOLWDU\�DHULDO�SKRWRJUDSKV�IURP�::�,�DV�
RIIHUHG�RQ�H%D\��
,Q�DQ\�FDVH��WKHVH�SLFWXUHV�DUH�DQ�XQSDUDOOHOHG�UHFRUG�RI�WKH�DQFLHQW�VWDWH�RI�ROG�FXOWLYDWHG�
ODQGVFDSHV��7KH\�VKRZ�DUHDV��DOUHDG\�DFFHVVLEOH�WKURXJK�RWKHU�DUFKHRORJLFDO�VRXUFHV��PRUH�
SUHFLVHO\�WKDQ�FRQWHPSRUDU\�PDSV��
:LWK�WKH�KHOS�RI�VXFK�SLFWXUHV�RQH�PLJKW�EH�DEOH�WR�PRUH�SUHFLVHO\�FODVVLI\�WKH�RQH�RUH�RWKHU�
YDJXH�FRQWHPSRUDU\�UHFRUG�RI�ILQGV��,�ZRXOG�HYHQ�VD\�WKDW�DHULDO�SKRWRJUDSKV�IURP�::,�DUH�
DQ�H[FHOOHQW�HQULFKPHQW�RI�D�*,6��
1RZ�VXFK�SLFWXUHV�ILQG�WKHLU�EX\HUV�IURP�DQ�HQRUPRXV�DXGLHQFH�LQVWHDG�RI�UHVWLQJ�XQQRWLFHG�
LQ�WKH�VKRSV�RI�DQWLTXH�GHDOHUV��7KHUHIRUH�WKLV�LV�VXUHO\�D�JRRG�QRWLFH�WR�)UHQFK�FROOHDJXHV�WR�
ORRN�IRU�VXFK�SLFWXUHV�RQ�H%D\�*HUPDQ\��

$�FRPPHQW�RQ�\RXQJHU�$3V��
,�KDYH�QRW�\HW�VHHQ�DHULDO�SKRWRJUDSKV�IURP�::�,,�RIIHUHG�RQ�H%D\��SRVWFDUGV�IURP�WKH�
����
V�DQG�WKH�����¶V�ZLWK�DHULDO�SKRWRJUDSKV�RI�VLQJOH�YLOODJHV�FDQ�EH�IRXQG�PRUH�IUHTXHQWO\�
WKRXJK��
,Q�0D\�������D�&'�520�ZLWK�FXUUHQW�UHFRQQDLVVDQFH�SKRWRJUDSKV�E\�WKH�*HUPDQ�/XIWZDIIH�
IURP�WKH�&RVRYR�ZDV�SXW�XS�IRU�SXEOLF�VDOH�IRU�D�VKRUW�WLPH���7KH�DXFWLRQ�ZDV�FDQFHOHG�WKRXJK�
EHIRUH�ELGV�ZHUH�PDGH��SUREDEO\�D�VLJQ�RI�FULPLQDO�UHOHYDQFH���
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.LWH�$HULDO�3KRWRJUDSK\�LQ�(J\SW¶V�:HVWHUQ�'HVHUW�

5LFKDUG�.QLVHO\�0DUSROH�

³.KDUJD�2DVLV�LV�WKH�ODUJHVW�RDVLV�LQ�(J\SW
V�:HVWHUQ�GHVHUW��7KH�RDVLV�OLHV�DSSUR[LPDWHO\�����
NP�ZHVW�RI�/X[RU��,W�KDV�EHHQ�D�PDMRU�SDUW�RI�WKH�WUDGH�QHWZRUN�FRQQHFWLQJ�WKH�1LOH�9DOOH\�WR�
(J\SW
V�RWKHU�ZHVWHUQ�RDVHV��SDUWV�RI�WKH�6XGDQ��H�J��'DUIXU���DV�ZHOO�DV�WR�/LE\D��$�ORQJ�
VHFWLRQ�RI�WKH�'DUE�HO�$UEDLQ��WKH�IRUW\�GD\V�URDG��SDVVHV�WKURXJK�.KDUJD��WKH�'DUE�$LQ�
$PXU�FRQQHFWV�.KDUJD�DQG�'DNKOD�RDVHV��DQG�RQH�RI�WKH�PDMRU�WUDFNV�WR�8ZHLQDW�DQG�WKH�*LOI�
.HELU�RQ�LQWR�/LE\D�RULJLQDWHV�LQ�.KDUJD��+LVWRULFDOO\�.KDUJD�KDV�EHHQ�WKH�VRXUFH�RI�GDWHV��
JUDLQ�� DQG� ZLQH�� )URP� WKH� SKDUDRQLF� SHULRG� RQZDUG�� LW� KDV� EHHQ� D� WUDGLWLRQDO� SODFH� RI�
EDQLVKPHQW�IURP�WKH�1LOH�9DOOH\��'XULQJ�WKH�5RPDQ�SHULRG��&RSWLF�&KXUFK�IDWKHUV�ZHUH�
EDQLVKHG�WKHUH��,W� WKXV�EHFDPH�D�PDMRU�FHQWUH�RI� WKH�&RSWLF�&KULVWLDQ�FKXUFK��DQG�ZDV�D�
ELVKRS¶V�VHDW�XQWLO� WKH�HQG�RI� WKH�IRXUWHHQWK�FHQWXU\��$UFKDHRORJLFDO� UHPDLQV� LQ� WKH�DUHD�
LQFOXGH�SUHKLVWRULF�VHWWOHPHQW�UHPDLQV��WXPXOL��URFN�FXW�WRPEV��VDQGVWRQH�WHPSOHV�IURP�WKH�
/DWH�3HULRG��9,�FHQWXU\�%&��RQZDUG��5RPDQ�IRUWUHVVHV��,,,�,9�FHQWXU\�$'��ZLWK�WKHLU�PXG�
EULFN�ZDOOV�VWLOO�VWDQGLQJ�WR�ILIWHHQ�PHWHUV�LQ�KHLJKW��DQG�H[WHQVLYH�&KULVWLDQ�UHPDLQV��0DQ\�RI�
WKHVH�VLWHV�KDYH�QHYHU�EHHQ�VWXGLHG�DW�DOO�´��,NUDP�	�5RVVL�LQ�SUHS���

.KDUJD�UHPDLQV�DQ�DUHD�RI�SHUFHLYHG��LI�QRW�DFWXDO��XQUHVW��ZLWK�PDQ\�PLOLWDU\�FKHFNSRLQWV�RQ�
WKH�URDGV��$OVR��MXVW�RXWVLGH�WKH�WRZQ�RI�.KDUJD��LV�D�KLJK�VHFXULW\�SULVRQ�ZKLFK�UHSRUWHGO\�
FRQWDLQV�SULVRQHUV�ZKR�DUH�DZDLWLQJ�H[HFXWLRQ��)RU�WKLV�UHDVRQ��WRJHWKHU�ZLWK�WKH�KLJK�FRVW��
WKH�XVH�RI�DQ�DLUFUDIW�WR�REWDLQ�DHULDO�SKRWRJUDSKV�ZDV�RXW�RI�WKH�TXHVWLRQ��$�KHOLXP�EDOORRQ�
ZDV�FRQVLGHUHG��EXW�WKH�FRVW��HVSHFLDOO\�RI�KHOLXP�JDV��WKH�EXON�DQG�WKH�OLNHOLKRRG�RI�REMHFWLRQ�
WR�LWV�XVH�E\�WKH�PLOLWDU\��UXOHG�RXW�WKLV�RSWLRQ�DOVR��

'U�&RULQQD�5RVVL��MRLQW�OHDGHU�RI�WKH�SURMHFW��KDG�OHDUQHG�RI�WKH�ZRUN�RI�3URI�%DUUL�-RQHV�LQ�
/LE\D��XVLQJ�D�NLWH�WR�WDNH�DHULDO�SKRWRJUDSKV��6KH�FRQWDFWHG�KLP�IRU�D�UHFRPPHQGDWLRQ�RI�
VRPHRQH�WR�FDUU\�RXW�WKLV�ZRUN��DQG�KH�SDVVHG�RQ�WKH�UHTXHVW�WR�PH��7KH�DLP�ZDV�WR�REWDLQ�
REOLTXH�DHULDO�LPDJHV�RI�VHYHQ�VLWHV��VKRZLQJ�WKHP�ZLWKLQ�WKH�VXUURXQGLQJ�GHVHUW�ODQGVFDSH��

7KH�NLWH�,�XVH�LV�D�VSDUOHVV�DHURIRLO�IURP�*UHHQV�.LWHV�RI�%XUQOH\��ZKLFK�WKH\�VHOO�DV�SDUW�RI�D�
NLWH�DHULDO�SKRWRJUDSK\�NLW��$OWKRXJK�LW¶V�DERXW���PHWUHV�ZLGH��LW�SDFNV�GRZQ�WR�D�VPDOO�VL]H��
ZKLFK�PDNHV�LW�LGHDO�IRU�UHPRWH�ORFDWLRQV��7KH�ZKROH�WKLQJ�LQFOXGLQJ�FDPHUD��PRXQW�DQG�
UDGLR�FRQWURO�ZLOO�JR�LQWR�D�VPDOO�UXFNVDFN��

,�GHFLGHG�WKDW��ZLWK�WKH�UHFHQW�GHYHORSPHQWV�LQ�GLJLWDO�SKRWRJUDSK\��LW�ZRXOG�EH�DQ�LGHDO�
RSSRUWXQLW\�WR�UHSODFH�WKH���PP�ILOP�FDPHUD�ZLWK�D�GLJLWDO��7KLV�ZRXOG�KDYH�WZR�DGYDQWDJHV��
7KH�ILUVW�DQG�PRVW� LPSRUWDQW�ZDV� WKDW� LPDJHV�FRXOG�EH�GRZQORDGHG�RQWR�P\�ODSWRS�DQG�
YLHZHG�LPPHGLDWHO\�DIWHU�HDFK�IOLJKW��VR�,�FRXOG�FKHFN�ZKHWKHU�,�KDG�EHHQ�VXFFHVVIXO�DQG��LI�
QRW�� FRXOG� IO\�DJDLQ��7KHUH�ZRXOG�EH�QR�ZDVWH��DV�XQVXFFHVVIXO� LPDJHV�FRXOG�VLPSO\�EH�
GHOHWHG��6HFRQGO\��,�FRXOG�XVH�D�GLJLWDO�FDPHUD�WKDW�ZDV�D�JRRG�GHDO�OLJKWHU�WKDQ�WKH�XVXDO�
��PP�6/5�ZLWK�PRWRU�ZLQG��ZKLFK�ZRXOG�EH�DQ�DGYDQWDJH�LQ�OLJKW�ZLQGV��,�KDG�QHYHU�EHHQ�
WR�(J\SW��DQG�LPDJLQHG�WKDW�WKHUH�ZRXOG�EH�OLWWOH�ZLQG�WR�IO\�WKH�NLWH��+RZ�ZURQJ�FRXOG�,�EH��

,�FKRVH�WKH�2O\PSXV�&����=�FDPHUD�IRU�VHYHUDO�UHDVRQV��7KH�FDPHUD�ZDV�VPDOO�DQG�OLJKW��WKH�
LPDJH�TXDOLW\�ZDV�VXSHUE��DOORZLQJ�$��VL]H�SULQWV�LQGLVWLQJXLVKDEOH�IURP�SKRWRJUDSKLF�SULQWV��
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PDQXDO� FRQWURO�ZDV� DYDLODEOH� RYHU�PDQ\� RI� WKH�
FDPHUD�IXQFWLRQV��VR�,�FRXOG�VHW�WKH�FDPHUD�WR�VKXWWHU�
SULRULW\� DXWR� H[SRVXUH�ZLWK� D� VKXWWHU� VSHHG�RI� D�
���WK�RU����WK�VHFRQG�DQG�FRXOG�SUH�VHW�WKH�]RRP�WR�
LWV�ZLGHVW�DQJOH�DQG�WKH�IRFXV�WR�LQILQLW\��3UXGHQWO\��,�
ERXJKW�WZR�FDPHUDV�LQ�FDVH�RI�DFFLGHQWV��

'LJLWDO�FDPHUDV�DUH�QRW�QRWHG�IRU�WKHLU�UREXVWQHVV��VR�
,� VHW� DERXW� EXLOGLQJ� D� SDGGHG� FUDGOH�� IURP�
OLJKWZHLJKW�DOOR\�DQG�FORVHG�FHOO�IRDP��ZKLFK�DOVR�
KHOG� WKH� UDGLR� FRQWURO� UHFHLYHU� DQG� PHFKDQLFDO�
OLQNDJH�IRU�ILULQJ�WKH�VKXWWHU��

,�NHSW� WKH�HTXLSPHQW�VWULSSHG�GRZQ� LQWR�VHYHUDO�
FRQVWLWXHQW�SLHFHV�VR�WKDW�LWV�DSSHDUDQFH�ZRXOG�EH�
OHVV�OLNHO\�WR�DWWUDFW�WKH�DWWHQWLRQ�RI�FXVWRPV�LQ�
(J\SW��7KLV�ZRUNHG��EXW�WKH�DPRXQW�RI�HTXLSPHQW�
,�ZDV�FDUU\LQJ�JDYH�FRQVLGHUDEOH�GLIILFXOW\��7KDQNIXOO\��'U�6DOLPD�,NUDP��WKH�RWKHU�MRLQW�
OHDGHU�RI�WKH�SURMHFW��KDG�DUUDQJHG�IRU�PH�WR�EH�PHW�DW�&DLUR�DLUSRUW�E\�D�UHSUHVHQWDWLYH�IURP�
$PHULFDQ�([SUHVV�DQG�KH�VPRRWKHG�WKH�ZD\�VR�WKDW�,�SDVVHG�WKURXJK�ZLWK�RQO\�D�PLQRU�GHOD\��
:LWKRXW�KLV�KHOS��LW�LV�OLNHO\�WKDW�,�ZRXOG�KDYH�EHHQ�KHOG�XS�IRU�KRXUV��

0\�ILUVW�DWWHPSW�DW�IO\LQJ�WKH�NLWH��DW�$LQ�*LE��ZDV�DQ�DEVROXWH�GLVDVWHU��$JDLQ�WR�UHGXFH�EXON��
,�KDG�PDGH�D�ZLQGHU�IRU�WKH�NLWH�OLQH�UHVHPEOLQJ�WKH�IODW�KDQG�ZLQGHUV�IRU�ILVKLQJ�OLQH�WKDW�,�

$LQ�*LE�

2O\PSXV�&����=�FDPHUD�LQ�SURWHFWLYH�FUDGOH�
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XVHG�DV�D�FKLOG��7KLV�ZDV�DEVROXWHO\�XVHOHVV��)DU�IURP�OLJKW�ZLQGV�� WKHUH�ZDV�KDOI�D�JDOH�
EORZLQJ�DW�$LQ�*LE�DQG�ZKLOH�WKH�NLWH�DQG�FDPHUD�ZHUH�LQ�WKH�DLU�DQ�H[WUD�VWURQJ�JXVW�WRUH�WKH�
ZLQGHU�RXW�RI�P\�KDQGV��7KH�NLWH�SOXQJHG��ZLWK�WKH�FDPHUD�VPDFNLQJ�LQWR�WKH�JURXQG�DQG�
EHLQJ�GUDJJHG�IRU�PDQ\�PHWUHV�RYHU�VDQG�DQG�VWRQHV��2Q�UHFRYHU\��,�GLVFRYHUHG�WKH�FDPHUD�
VWLOO�ZRUNLQJ���MXVW��7KH�OHQV��ZKLFK�WHOHVFRSHV�EDFN�LQWR�WKH�ERG\�ZKHQ�VZLWFKHG�RII��VLPSO\�
ZRXOGQ¶W�UHWXUQ�DQG�NHSW�VKXQWLQJ�LQ�DQG�RXW��7KH�RQO\�ZD\�WR�WXUQ�WKH�FDPHUD�RII�ZDV�WR�
UHPRYH�WKH�EDWWHULHV��7R�JLYH�VRPH�SURWHFWLRQ�IURP�VDQG��,�KDG�XVHG�WKH�DFFHVVRU\�PRXQWLQJ�
WXEH�ZLWK�D�89�ILOWHU�RQ�LW��EXW�HYHQ�VR�WKHUH�ZDV�VDQG�RQ�WKH�LQVLGH�RI�WKH�ILOWHU��EXW�WKLV�KDG��
DW�OHDVW��SURWHFWHG�WKH�OHQV�IURP�UHDO�GDPDJH��

%DFN�DW�EDVH��D�OLWWOH�EUXWH�IRUFH���E\�KHOSLQJ�WKH�OHQV�WR�WHOHVFRSH�EDFN�LQWR�WKH�ERG\���FXUHG�
WKH�IDXOW�DQG�WKH�FDPHUD�ZRUNHG�ILQH�IURP�WKHQ�RQ��7KH�SUREOHP�RI�FRQWUROOLQJ�WKH�NLWH�OLQH�
ZDV�VROYHG�E\�WKH�SXUFKDVH�RI�D�FRXSOH�RI�FKDLU�OHJV��7KH�OLQH�FRXOG�EH�ZRXQG�VHYHUDO�WLPHV�
URXQG�RQH�RI�WKHVH�WR�DFW�DV�D�IULFWLRQ�EUDNH��,�ZRXOG�KROG�WKLV�DQG�FRXOG�WKHQ�FRQWURO�WKH�OLQH�
TXLWH�HDVLO\�ZKLOH�DQRWKHU�PHPEHU�RI�WKH�WHDP�XVHG�WKH�UDGLR�FRQWURO�XQLW��7KH�RULJLQDO�IUDPH�
ZRXOG�EH�XVHG�SXUHO\� IRU� VWRULQJ� WKH� OLQH��7KHUH�ZHUH� IXUWKHU�EXPSV�DQG� VFUDSHV� WR� WKH�
FDPHUDV�GXULQJ�WKH�H[SHGLWLRQ��EXW�WKH\�FRQWLQXHG�WR�ZRUN�SHUIHFWO\��,�PXVW�FRQJUDWXODWH�
2O\PSXV�RQ�WKH�EXLOG�TXDOLW\��

$LQ�/HEHNKD�
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%HLQJ�GHSHQGDQW�RQ�WKH�ZLQG�KDV�PDMRU�GUDZEDFNV��,I�LW�LV�WRR�VWURQJ�RU�WRR�ZHDN��WKHQ�IO\LQJ�
LV� QRW� SRVVLEOH�� DOVR� WKH� ULJKW� FRQGLWLRQV� IRU� IO\LQJ� PD\� QRW� FRLQFLGH� ZLWK� LGHDO� OLJKW�
FRQGLWLRQV��:LWK�WKH�H[FHSWLRQ�RI�D�FRXSOH�RI�GD\V��IRU�WKH�WKUHH�ZHHNV�WKDW�,�ZDV�LQ�.KDUJD�
WKH�ZLQG�FRQWLQXHG�WR�EORZ�VWURQJO\�ZLWK��RQ�WZR�RFFDVLRQV��VDQGVWRUPV�ZKLFK�REOLWHUDWHG�
HYHU\WKLQJ��7KH�FDPHUD�ERXQFHG�DERXW�VR�PXFK�RQ�WKH�NLWH�OLQH�WKDW�LW�ZDV�LPSRVVLEOH�WR�EH�
VXUH�WKDW�WKH�FDPHUD�ZDV�SRLQWHG�LQ�WKH�ULJKW�GLUHFWLRQ�ZKHQ�WKH�VKXWWHU�ZDV�UHOHDVHG��VR�LW�ZDV�
XVXDO�WR�IO\�PRUH�WKDQ�RQFH�WR�JHW�DQ�DFFHSWDEOH�SLFWXUH��,Q�FRQWUDVW��RQ�WKRVH�RFFDVLRQV�ZKHQ�

8PP�HO�'DEDGLE��HQKDQFHG�WR�EHWWHU�VKRZ�FXOWLYDWLRQ�SORWV�

WKH�ZLQG�ZDV�OLJKW�HQRXJK�IRU�WKH�NLWH�WR�IO\�JHQWO\��LW�ZDV�SRVVLEOH�WR�JHW�D�JRRG�LPDJH�DW�WKH�
ILUVW�DWWHPSW��DV�VKRZQ�E\�WKH�SLFWXUH�RI�$LQ�/HEHNKD��

$V�ZHOO�DV�WKH�DGYDQWDJHV�PHQWLRQHG�DERYH��XVLQJ�LPDJLQJ�VRIWZDUH��W\SLFDOO\�3KRWRVKRS��WKH�
LPDJHV�FDQ�EH�PDQLSXODWHG�WR�HQKDQFH�FHUWDLQ�DVSHFWV��H�J��WKH�FXOWLYDWLRQ�SORWV�WKDW�H[LVW�DW�
8PP�HO�'DEDGLE��7KHVH�DUH�YLUWXDOO\�LQYLVLEOH�RQ�WKH�JURXQG��EXW�VKRZ�XS�VOLJKWO\�LQ�WKH�
DHULDO�VKRWV��%\�XVLQJ�WKH�OD\HUV�IHDWXUH�RI�3KRWRVKRS�DQG�PDQLSXODWLQJ�WKH�FRQWUDVW��LW�KDV�
EHHQ�SRVVLEOH�WR�VKRZ�WKHVH�PXFK�PRUH�FOHDUO\��0\�GHFLVLRQ�WR�JR�GLJLWDO�SURYHG�WR�EH�WKH�
FRUUHFW�RQH��

7KH�RQO\�FKDQJH�QHHGHG� WR� WKH�NDS��NLWH�DHULDO�SKRWRJUDSK\�� ULJ� LV�D�PRUH�VRSKLVWLFDWHG�
PHWKRG�RI�FRQWUROOLQJ�WKH�NLWH�OLQH��,�KDYH�LQ�PLQG�D�IULFWLRQ�GHYLFH�EDVHG�RQ�D�ELF\FOH�ZKHHO�
KXE��URXQG�ZKLFK�WKH�NLWH�OLQH�LV�ZRXQG��7KLV�ZLOO�KDYH�D�EUDNLQJ�GHYLFH�ZKLFK�LV�QRUPDOO\�
RQ��7KH�OLQH�ZLOO�VLPSO\�EH�KHOG�LQ�D�EDJ�DWWDFKHG�WR�D�EHOW��,�RQO\�QHHG�WR�FRQWURO�WKH�UHOHDVH�
RI�OLQH��UHFRYHULQJ�OLQH�LV�QRW�GRQH�XQWLO�WKH�NLWH�LV�GRZQ��VR�QR�ZLQGLQJ�PHFKDQLVP�LV�
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UHTXLUHG��,¶P�QRW�VXUH�\HW�RI�H[DFWO\�KRZ�WKLV�ZLOO�EH�FRQVWUXFWHG�DV�,�DP�QR�HQJLQHHU��VR�WKHUH�
LV�VWLOO�PXFK�SODQQLQJ�WR�GR��

7KH�ZRUN�LQ�1RUWK�.KDUJD�LV�RI�SDUWLFXODU�LPSRUWDQFH�DV�YLUWXDOO\�QR�SXEOLVKHG�ZRUN�RQ�WKH�
DUFKDHRORJLFDO� UHPDLQV� LQ� WKH� DUHD� H[LVW�� ,W� LV� DOVR� H[WUHPHO\� XUJHQW� WKDW� WKLV� ZRUN� LV�
XQGHUWDNHQ�VRRQ��DV�PDQ\�RI�WKHVH�VLWHV�DUH�EHLQJ�SOXQGHUHG�DQG�GHVWUR\HG�E\�DQWLTXLWLHV�
WKLHYHV��DQG�DOO�WKH�LQIRUPDWLRQ�ORVW��$�IXUWKHU�FDXVH�IRU�FRQFHUQ�DUH�WKH�UHFHQW�SODQV�RI�WKH�
(J\SWLDQ� *RYHUQPHQW� RI� FUHDWLQJ� D� µSDUDOOHO� YDOOH\¶� LQFOXGLQJ� .KDUJD� 2DVLV�� WKLV� ZLOO�
WUDQVIRUP�ODUJH�GHVHUW�DUHDV�LQWR�FXOWLYDWHG�ODQGV�E\�PHDQV�RI�ZDWHU�FRPLQJ�IURP�/DNH�1DVVHU�
DQG�IURP�D�EHWWHU�H[SORLWDWLRQ�RI�WKH�DOUHDG\�H[LVWLQJ�VSULQJV�DQG�ZHOOV��)XUWKHUPRUH��WKH�
0LQLVWU\�RI�7RXULVP�LV�WU\LQJ�WR�HQFRXUDJH�GHVHUW�WRXULVP�LQ�.KDUJD�DQG�WKH�:HVWHUQ�'HVHUW��
7KLV�ZLOO�LQFUHDVH�WKH�QXPEHU�RI�WRXULVWV�ZKR�GLVWXUE�WKH�DUFKDHRORJLFDO�UHPDLQV�DQG�SOXQGHU�
WKH�VLWHV��OHDGLQJ�WR�WKH�ORVV�RI�YLWDO�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�KLVWRU\�RI�.KDUJD�2DVLV�DQG�
LWV�LPSRUWDQFH�DV�D�FURVV�URDG�EHWZHHQ�(J\SW��/LE\D��DQG�6XGDQ��
:H�SODQ�WR�UHWXUQ�WR�FDUU\�RXW�IXUWKHU�VXUYH\�ZRUN�LQ�-DQXDU\������LI�IXQGLQJ�FDQ�EH�REWDLQHG��
'XULQJ�WKLV�YLVLW�WKH�PDLQ�SXUSRVH�ZLOO�EH�WR�FDUU\�RXW�D�WRSRJUDSKLFDO�VXUYH\�RI�WKH�DUHD�
DURXQG�8PP�HO�'DEDGLE��DQG�DOVR�WR�WDNH�YHUWLFDO�LPDJHV�RI�VHYHUDO�DUHDV�WR�KHOS�XQGHUVWDQG�
WKH�OD\RXW�PRUH�FOHDUO\��

7KH�IRUWLILHG�VHWWOHPHQW�DW�8P�HO�'DEDGLE��7KH�VPDOO�VWUXFWXUH�DW�FHQWUH�ULJKW�
LV�D�&RSWLF�FKDSHO�ZKLFK�KDV�EHHQ�EXOOGR]HG��SUREDEO\�LQ�DQ�DWWHPSW�WR�ILQG�
UHOLJLRXV�UHOLFV��



$$5*QHZV�����6HSWHPEHU�������

���

5RVLD�������QR�FRPPHQW�
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$HULDO�$UFKDHRORJ\�E\�5HPRWH�&RQWUROOHG�0LFUR�$LUFUDIW�

0LFKDHO�6FK|QKHUU�

���
)URP�WLPH�WR�WLPH�RQH�FDQ�KHDU�DERXW�DHULDO�SKRWRJUDSK\�PDGH�E\�PRGHO�DLUSODQHV��0RVWO\�
WKH�SLFWXUHV�KDYH�SRRU�TXDOLW\�DQG�D�ODFN�RI�FRPSRVLWLRQ��)RU�DUFKDHRORJLFDO�SXUSRVHV�VPDOO�
DLUVKLSV��FDSWLYH�EDOORRQV�DQG�NLWHV�DUH�VRPHWLPHV�VXFFHVVIXOO\�XVHG��0RGHO�SODQHV�DUH�XVHG�
OHVV�RIWHQ��EHFDXVH� WKH\�PD\�UHTXLUH�UXQZD\V��KLJKO\�TXDOLILHG�SLORWV��DQG�GR�QRW�SHUPLW�
PLVWDNHV��+RZHYHU��ZKHQ�WKH\�ZRUN��WKH\�VKRXOG�DOZD\V��DQG�HYHU\ZKHUH��SURYLGH�D�FKHDS�
PHDQV�WR�SURGXFH�DHULDO�SKRWRV�IURP�QHDUO\�HYHU\�SRVLWLRQ�DQG�DOWLWXGH��+RZHYHU��WKLV�PHWKRG�
LV�UHVWULFWHG�WR�WKH�VLWH��ZKHUH�WKH�JURXQG�OLPLWHG�SLORW�LV�VWD\LQJ�DQG�LI�KH�XVHV�D�SUDFWLFDO�
WHFKQLTXH�ZLWKRXW�D�YLGHR�FDPHUD��KH�GRHVQ¶W�H[DFWO\�NQRZ��ZKDW�KLV�RQERDUG�FDPHUD�ZLOO�
UHFRUG��
$IWHU� VRPH�\HDUV�RI�JURXQG�OLPLWHG�KREE\�DUFKDHRORJ\�� ,� IRXQG� WKDW� WKHUH�ZDV�RIWHQ�QR�
DGYDQFHPHQW�ZLWKRXW� WKH� KHOS� RI� DHULDO� DUFKDHRORJ\�� EXW� QR� RQH�ZRXOG� SD\� WKH� KREE\��
DUFKDHRORJLVW�WKH�FRVWV�RI�PDQQHG�SODQH�UHFRQQDLVVDQFH��2QH�RU�WZR�IOLJKWV�ZRXOG�QHYHU�EH�
HQRXJK��,Q�WKDW�WLPH�,�FRQWDFWHG�2WWR�%UDDVFK��ZKR�JDYH�PH�XQFRPSOLFDWHG�KHOS��DGYLFH�DQG�
FRQWLQXHV�WR�HQFRXUDJH�PH��
)URP�FKLOGKRRG��,�KDYH�EHHQ�LQWHUHVWHG�LQ�DQ\WKLQJ�WR�GR�ZLWK�IO\LQJ��/DWHU�,�VWXGLHG�DLUFUDIW�
HQJLQHHULQJ��IOHZ�DOO�NLQGV�RI�PRGHO�SODQHV�DQG�KDQJ�JOLGHUV�DQG�GHYHORSHG�DHURG\QDPLF�WHVW��
YHKLFOHV�WR�VWXG\�WKHLU�EHKDYLRXU�DQG�WR�PDNH�WKHP�VDIHU���6HH�� ZZZ�QHW�DUW�GH�PHFK�DHURWHVW����
1RZ�,�VDZ�WKH�FKDQFH�WR�FRPELQH�WKH�IO\LQJ�DQG�DUFKDHRORJLFDO�LQWHUHVWV�DV�LW�LV�WUXH�IRU�DOO�
DHULDO�DUFKDHRORJLVWV��,Q�P\�FDVH�LW�ZDV�WKH�FKDOOHQJH�RI�FRQVWUXFWLQJ�DQG�FRQWUROOLQJ�D�FRVW��
HIIHFWLYH�DQG�VLOHQW�GURQH�IRU�DUFKDHRORJLFDO�PLVVLRQV�QHDUO\�DQ\ZKHUH��

7KH�GHYHORSHG�UHFRQQDLVVDQFH�PDFKLQH�LV�D�VFDOHG�
GRZQ�WDLOOHVV�ZLQJ��W\SH�µ6WURPEXUJ¶���,�SUHVHQWHG�
WKLV�FRQFHSW�ILUVW�LQ������WR�WKH�SXEOLF��6LQFH�WKHQ�
LW�ZDV�DSSOLHG�ZLWK�ZLQJVSDQV�IURP���WR���P�DQG�
PDVVHV�IURP���WR����NJ�IRU�PXOWLSOH�WDVNV��VLQFH�
�����DOVR�ZLWK�UHPRWH�DFWLYDWHG�ILOP��SKRWR��YLGHR�
FDPHUDV�� 7R� PLQLPLVH� ULVN� DQG� IRU� JUHDWHVW�
SRVVLEOH�VLPSOLFLW\�DQG�DYDLODELOLW\�,�GHYHORSHG�D�
VPDOOHVW� SRVVLEOH� YHUVLRQ� ZLWK� RQO\� ���� P�
ZLQJVSDQ�DQG�����NJ�WDNHRII�ZHLJKW��7KLV�µIO\LQJ�
FDPHUD¶��FDQ�VWDUW�DQG�ODQG�QHDUO\�HYHU\ZKHUH��7KH�
PLFUR�DLUFUDIW�KDV�D�VWURQJ�HOHFWULF�GULYH�ZKLFK�
HQDEOHV�WKH�FRPSOHWHO\�HTXLSSHG�YHKLFOH�WR�FOLPE�
XS�LQ�DQ�DQJOH�RI�����DQG�WR�UHDFK�WKH�PD[LPXP�
YLVLEOH� DOWLWXGH� LQ� OHVV� WKDQ� ��� VHFRQGV�� 7KH�
RSHUDWLRQ�DOWLWXGH�JRHV�IURP�QHDU�WKH�JURXQG�XQWLO�
WKH�RSWLFDO�OLPLW�QHDU�����P��,W�LV�SRVVLEOH�WR�PDNH�
REOLTXH�SKRWRV��SUHIHUDEO\�����WR�WKH�VLGH���DV�ZHOO�
DV�YHUWLFDO�RQHV��7KH�ILUVW�DUFKDHRORJLFDO�PLVVLRQ�
VWDUWHG�-XO\����WK��������)O\LQJ� &DPHUD¶� W\SH� 1XUIOXJHO� µ6WURPEXUJ¶�

������%���
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7KH�DHULDO�SKRWR�VKRWV�DUH�DFWLYDWHG�IURP�D�QHDUO\�KRUL]RQWDO�JOLGLQJ�IOLJKW�SRVLWLRQ�DIWHU�WKH�
HOHFWULF�GULYH�LV�VWRSSHG��:KHQ�WKH�FDPHUD�LV�YHUWLFDOO\�SRVLWLRQHG��WKH�WDUJHW�LV�IORZQ�RYHU�
ZKLOH�WKH�FDPHUD�PDNHV�VKRWV�DW�FRQVWDQW�LQWHUYDOV��7KLV�SURFHGXUH�LV�UHSHDWHG�VHYHUDO�WLPHV��
HDFK� WLPH�FURVVLQJ� WKH� WDUJHW�RQ�D�GLIIHUHQW� UDGLDO� IOLJKW�SDWK��:LWK�DQ�REOLTXH�PRXQWHG�
FDPHUD�WKH�WDUJHW�ILHOG�LV�RUELWHG�ZLWK�WKH�FDPHUD�ORRNLQJ�WR�WKH�LQVLGH�RI�WKH�FLUFOH��DOVR�ZLWK�
VKRWV�PDGH�LQ�FRQVWDQW�LQWHUYDOV��:KHQ�IO\LQJ�D�FLUFOH�LQ�WKH�RSSRVLWH�WXUQ�WKH�ODQGVFDSH�
RXWVLGH� WKH� WDUJHW� LV� FRPSOHWHO\� UHFRUGHG� �� LI�ZDQWHG� XQWLO� WKH� KRUL]RQ�� �2I� FRXUVH� DOVR�
GLIIHUHQW�UHFRQQDLVVDQFH�VWUDWHJLHV�PD\�EH�H[SHGLHQW��EXW�WKH�DERYH�SURFHGXUHV�DOORZ�WKDW�QR�
RSWLFDO�LQIRUPDWLRQ�ZLOO�EH�ORVW��

7KH�PRGHO�DLUFUDIW�FDUULHV�D�SLH]R�J\UR�ZKLFK�LV�HVVHQWLDO�ZKHQ�IO\LQJ�LQ�JXVW\�FRQGLWLRQV�RU�
QHDU�WKH�VLJKW�OLPLW��$QJXODU�PRYHPHQWV�RI�WKH�SODQH��DQG�WKH�FDPHUD��DUH�LPPHGLDWHO\�VHOI��
FRUUHFWHG��WKH�SLORW¶V�VWUHVV�LV�UHGXFHG�DQG�WKH�SKRWR�TXDOLW\�LPSURYHG��

)URP�-XO\������WR�-XO\������,�KDYH�WDNHQ�VRPH������DLU�SKRWRV�LQ�DERXW����DFFLGHQW�IUHH�
SURVSHFWLRQ�IOLJKWV��3ODQH�FRQVWUXFWLRQ�DQG�SKRWR�WHFKQLTXHV�ZHUH�FRQVWDQWO\�LPSURYHG��$W�
SUHVHQW�D�VFDOHG�XS�µ)O\LQJ�&DPHUD¶�� W\SH�µ6WURPEXUJ¶�ZLWK�GRXEOHG�ZLQJ�DUHD� LV�XQGHU�
FRQVWUXFWLRQ�� �7KLV�PDFKLQH�ZLOO� HQDEOH�SKRWRV� WR�EH� WDNHQ�XS� WR� D�����P�DOWLWXGH�ZLWK�
LPSURYHG�FRPIRUW��

0\�H[SHULHQFH�ZLWK�DHULDO�REVHUYDWLRQV�WROG�PH�WKDW�RQH�KDV�WR�YLVLW�DQ�DUFKDHRORJLFDO�WDUJHW�
PDQ\�WLPHV�D�\HDU�LQ�RUGHU�WR�JHW�WKH�FKDQFH�RI�ILQGLQJ�ZKDW�\RX�DUH�ORRNLQJ�IRU��2IWHQ�WKRVH�
WDUJHWV�DUH�LQ�WKH�YLFLQLW\�RI��RU�EHWZHHQ��KRXVHV��,Q�RWKHU�FDVHV�\RX�ZDQW�WR�GRFXPHQW�WKH�
SURJUHVV�RI�H[FDYDWLRQV�RU�PDNH�SKRWRV�RI�PRQXPHQWV��5RPDQ�VWUHHWV�HWF��$Q\ZD\��WKHUH�
RIWHQ�LV�D�QHHG�WR�IO\�FORVH�WR�PRGHUQ�VHWWOHPHQWV��7KH�VPDOO�PRGHO�ZLWK�DQ�HOHFWULF�PRWRU�
HQDEOHV�WKLV�WR�EH�GRQH�ZLWKRXW�GLVWXUELQJ�WKH�SRSXODWLRQ��
7KH� IDPRXV� µ:DOGDOJHVKHLP� SULQFHVV� JUDYH¶�� IRXQG� E\� D� IDUPHU� ZKLOH� SORXJKLQJ�� ZDV�
H[FDYDWHG�LQ�����������7KLV�G\QDVWLF�JUDYH�UHYHDOHG�PRVW�H[TXLVLWH�MHZHOOHU\�DQG�ZDV�VSRQVRU�
RI�WKH�&HOWLF��:DOGDOJHVKHLP���6W\OH���-DFREVWKDO���,W�LV�DQ�LURQ\�RI�IDWH��WKDW�WKH�ORFDWLRQ�RI�
WKLV�FHOHEULW\�KDG�EHHQ�ORVW��QR�RQH�KDG�QRWHG�LWV�FR�RUGLQDWHV��,Q�WKH�ODVW���\HDUV�,�PDGH�
LQTXLULHV�DQG�IRXQG�QHZ�GRFXPHQWV�ZKLFK�GHWHUPLQHG�WKH�ORFDWLRQ�WR�DQ�DUHD�RI�DERXW�����[�
����P��:LWKLQ�WKLV�DUHD��RQ�D�VPDOO�VXVSLFLRXV�SODFH��,�IRXQG�SDUWV�RI�D�ILEXOD��D�KDOI�PHOWHG�
EURQ]H�SLHFH�DQG�DQ�H\H�SLQ�IRU�WKH�FKDULRW��DOO�RI�LW�ILWWLQJ�ZHOO�WR�WKH�NQRZQ�LQYHQWRU\�RI�WKH�
SULQFHVV��JUDYH��7KHUH�ZDV�VWLOO�PLVVLQJ�D�UHOHYDQW�FURSPDUN�DV�ILQDO�SURRI��%\�-XO\������,�KDG�
WDNHQ�DERXW�����DLU�SKRWRV�RYHU�DQG�LQ�:DOGDOJHVKHLP��7KH�DLP�ZDV�WR�ILQG�WKH�JUDYH��WR�
H[FOXGH�RWKHU�SRVVLEOH�ORFDWLRQV��DQG�WR�GHYHORS�WHFKQLTXHV�RI�DHULDO�SKRWRJUDSK\�E\�UHPRWH�
FRQWUROOHG�PLFUR� DLUFUDIW�� 7KLV� FDPSDLJQ� HQGHG� VXFFHVVIXOO\�� DW� WKH� SUHGLFWHG� SODFH� WKH�
FURSPDUNV�RI�WKH�IRUPHU�JUDYH�FRXOG�EH�GRFXPHQWHG�DQG�QRERG\�KDG�FRPSODLQHG�DERXW�WKH�
ZHHNO\�IOLJKWV��WDNHRIIV�DQG�ODQGLQJV��

7KH� DUFKDHRORJLFDO� EHQHILW� RI� DHULDO� SKRWRV� LV� QRW� OLPLWHG� WR� FURS�JURXQGPDUNV� DQG�
SURVSHFWLRQ�� ,W� LV� DOVR� KHOSIXO� IRU� GRFXPHQWLQJ�PRQXPHQWV� DV�ZHOO� DV� IRU� UHFRUGLQJ� DQ�
H[FDYDWLRQ�VWDWXV�RU�IRU�PDSSLQJ���,Q�WKH�µ%LQJHU�:DOG¶�IRUHVW��D�JLDQW�YLOOD�UXVWLFD�LV�EHLQJ�
H[FDYDWHG��:LWK�WKH�FDPHUD�LQ�YHUWLFDO�SRVLWLRQ�WKH�H[FDYDWLRQ�VWDWXV�RI�-XO\������FRXOG�EH�
GRFXPHQWHG��
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7KH��ORVW��&HOWLF�SULQFHVV�JUDYH�RI�:DOGDOJHVKHLP��H[FDYDWHG���������FRXOG�EH�GHWHFWHG�DOVR�IURP�WKH�
DLU�DW�WKH�SUHGLFWHG�SODFH��EHWZHHQ�WZR�IRUNLQJ�SUHKLVWRULF�URXWHV��ZKLFK�ZHUH�DEDQGRQHG�LQ�DERXW�
������7KHLU�WUDFHV�DUH�VWLOO�YLVLEOH�DV�EULJKW�DQG�VWUDLJKW�FURSPDUN�OLQHV��7KH�ULJKW�URXWH�µ�¶��(UEDFKHU�
:HJ��EHFDPH�SDUW�RI�WKH�ILUVW�5RPDQ�VWUHHW�IURP�0RJRQWLDFXP��WR�$XJXVWD�7UHYHURUXP�������P�IURP�
WKH�RWKHU�URXWH�µ�¶��(LFKHUZHJ��LV�D�/D�7þQH�%�VHWWOHPHQW�ILHOG��7KH�H[FDYDWHG�JUDYH��VHH�DUURZ��
VKRZV�FLUFXODU�SRVLWLYH�QHJDWLYH�FURSPDUNV�ZLWK�D�PD[��GLDPHWHU�RI�������P��ZKLFK�VKRXOG�LQGLFDWH�
WKH�IRUPHU�JUDYH�PRXQG�VL]H��(YLGHQWO\�WKH�JUDYH�VWRRG�LQ�D�JHRPHWULF�UHODWLRQ�ZLWK�WKH�WZR�DQWLTXH�
URXWHV���7KH�FHQWUH�RI�WKH�JUDYH�SRVLWLRQ�OLHV�H[DFWO\�RQ�WKH�ILHOG�SDUFHO�RI�WKH������JUDYH�ILQGHU���WKH�
IDUPHU�3HWHU�+HFNHUW��������������������������������������������������������������������������������������������%��$�

9LOOD�UXVWLFD�GRFXPHQWHG�GXULQJ�H[FDYDWLRQ�LQ�WKH�µ%LQJHU�:DOG¶���������������������%��)�������
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$W�WKH�EHJLQQLQJ�RI�D�QRW�\HW�HQGHG�µWKULOOHU¶�ZDV�DQ�DLU��
SKRWR��RQH�DPRQJ�KXQGUHG�DHULDO�YLHZV�RI�YLOODJHV�DQG�
WRZQV�LQ�D�ORFDO�H[KLELWLRQ�LQ�0DUFK��������7KDQNV�WR�
0U��5HLVHN����1HDU�WKH�FDVWOH�µ'KDXQ¶�LQ�WKH�GLVWULFW�%DG�
.UHX]QDFK�,�GLVFRYHUHG�RQ�WKH�SKRWR�D�PLJKW\�ULQJ�GLWFK��
ZKLFK�ZDV�QRW�\HW�NQRZQ�HLWKHU�WR�WKH�RIILFLDOV�RU�WR�WKH�
SKRWRJUDSKLQJ� SLORWV�� ZKR� KDG� QR� DUFKDHRORJLFDO�
LQWHQWLRQV��9LVLWLQJ�WKH�ORFDOLW\��,�IRXQG�D�KLOO��H[WHQGHG�
WR� VRPH����P� DQG� DERXW� ����P�KLJK��$Q\WKLQJ�ZDV�
W\SLFDO�IRU�D�KXJH�IODWWHQHG�JUDYH�PRXQG��ZKRVH�ULQJ��
GLWFK�GLDPHWHU�ZDV�HYDOXDWHG�WR�WKH�G\QDVWLF�OHYHO�RI�XS�
WR����P��
������%��$�

2YHUDOO�YLHZ�RI�WKH�DLU�GHWHFWHG�DUFKDHRORJLFDO�VLWH�� *�������P�ULQJ�GLWFK�WXPXOXV�� *�������P�ULQJ�GLWFK�
WXPXOXV�� *����GLWFK�V\VWHP��VHFWLRQLQJ�WKH�PRXQWDLQ�VSXU�DW�LWV�VPDOOHVW�ORFDWLRQ���������%��)�������
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%HFDXVH�RI�D�ELJ�VHFRQGDU\�UHFWDQJXODU�FURSPDUN��'U��=\OPDQQ�DQG�0U��5HLVHN�WKRXJKW��WKDW�
*��FRXOG�DOVR�EH�WKH�UHVW�RI�D�PHGLHYDO�µ0RWWH¶��,QGHHG�LQ������WKH�DUFKELVKRS�RI�7ULHU�
µ%DOGXLQ¶�FDPH�KHUH�ZLWK�KLV�DUP\��EHVLHJLQJ�WKH�FDVWOH�RI�'KDXQ��)RU�WKDW�KH�EXLOW�D�FRXQWHU��
FDVWOH�DQG�VXUURXQGHG�'KDXQ�ZLWK�D�ZDOO�DV�WKH�FKURQLFOHUV¶�UHSRUWHG��%XW�QHLWKHU�KDV�EHHQ�
IRXQG��6R�,�IDYRXUHG�WKH�ORQHO\�ELJ�WXPXOXV�WR�EH�SHUKDSV�WKH�UHPDLQV�RI�%DOGXLQ¶V�FRXQWHU��
FDVWOH��7KHQ�,�VWDUWHG�WKH�DLU�UHFRQQDLVVDQFH�DFWLYLWLHV�ZLWK�WKH�µIO\LQJ�FDPHUD¶�DQG�REVHUYHG�
WKH�VLWH�IURP�0D\�WR�-XO\������QHDUO\�ZHHNO\��WDNLQJ�����SKRWRV�LQ�DERXW����IOLJKWV��7KH\�
UHYHDOHG�UHDO�QHZV��)LUVW�DQ�DGGLWLRQDO����P�VL]HG�ULQJ�GLWFK�V\VWHP�ZDV�IRXQG��*���

7KH�FURSPDUNV�RI�WXPXOXV�*��KDYH�DOO�FKDUDFWHULVWLFV�RI�D�JUDYH�PRXQG��WKH�FLUFXODU�ULQJ��
GLWFK� DQG� WKH� FHQWUDO� JUDYH�FDYLW\�RULHQWHG� WR� WKH� HDVW�� ,Q� DGGLWLRQ�� IURP� WKH�JURXQG� WKH�
IODWWHQHG�JUDYH�KLOO��VWLOO�DERXW����P�KLJK��FRXOG�EH�VHHQ��,I�WKHUH�LV�D�SURYHQ�JUDYH�PRXQG�*��
RQO\����P�DZD\�IURP�WKH�KXJH�WXPXOXV�*���LW�EHFRPHV�PRUH�SUREDEOH�WKDW�*��LV�D�G\QDVWLF�
JUDYH�PRXQG�HUHFWHG�LQ�WKH�ODWH�+DOOVWDWW�RU�HDUO\�/D�7þQH�WLPH��7KH�UHJLRQ�KHUH�EHORQJV�WR�
WKH�FHQWUH�RI�&HOWLF�GHYHORSPHQW�DQG�H[SDQVLRQ�LQ�WKH�EHJLQQLQJ�RI�/D�7þQH��QRZKHUH�HOVH�
ZDV�VXFK�D�FRQFHQWUDWLRQ�RI�G\QDVWLF�JUDYHV�LQ�WKDW�SKDVH�RI�WKH�µ+XQVU�FN�(LIHO�.XOWXU¶��,W�
VKRXOG�EH�PHQWLRQHG��WKDW�WKH�FURSPDUNV�RI�*��ZHUH�RQO\�YLVLEOH�IURP�0D\����WK��WLOO�-XQH����WK���
:KDW�D�PLVKDS�LI�,�KDG�QRW�PDGH�DLU�SKRWRV�DW�WKDW�SODFH�LQ�WKRVH���ZHHNV��
)XUWKHU�REVHUYDWLRQ�RI�WXPXOXV�*��UHYHDOHG�FLUFXODU�VXEVWUXFWXUHV�DV�VHHQ�RQ�WKH�IROORZLQJ�
ILJXUH��,¶YH�QHYHU�VHHQ�VXFK�FURS�SDWWHUQV�ZLWKLQ�D�JUDYH�PRXQG��DOWKRXJK�WKH\�PD\�LQGLFDWH�
VHFRQGDU\�JUDYHV��2Q�WKH�ULJKW�VLGH�RI�WKH�SLFWXUH�LV�SDUW�RI�WKH�GRXEOH�GLWFK�V\VWHP�WKDW�
FURVVHV�WKH�PRXQWDLQ�VSXU�DW�LWV�ZDLVW��

7XPXOXV�*���GHWHFWHG����WK��0D\�����������%�)������� 7XPXOL�*���IRUHJURXQG��DQG�*��EDFNJURXQG���������%��

*LDQW�WXPXOXV�*��ZLWK�FHQWUDO�VWUXFWXUH�DQG�VHFRQGDU\�FLUFXODU�SDWWHUQV���7KH\�DUH�QRW�UHFWDQJXODU�DV�
LW�VHHPHG�RQ�WKH�ILUVW�DLU�SKRWR�������������������������������������������������������������������������������������������������%��$�
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7KH�FHQWUDO�VWUXFWXUH�RI�WKH�ELJ�WXPXOXV�*��KDG�DOVR�EHHQ�LQYHVWLJDWHG��$�FHQWUDO�SRVLWLYH�
FURSPDUN�LV�VXUURXQGHG�E\�D�UHFWDQJXODU�ULQJ�ZLWK�QHJDWLYH�FURSPDUNV��

7KH�ELJ�WXPXOXV�*��ZLWK�FHQWUH�VWUXFWXUH��VKRW�IURP�ORZ�OHYHO�IOLJKW���������������������������������������������%���

,I�*��LV�D�KXJH�G\QDVWLF�JUDYH�PRXQG��WKHQ�
ZH�VHH�WKH�FHQWUDO�JUDYH��WRXFKHG�E\�WKH�
SORXJK��7\SLFDOO\�WKRVH�JUDYHV�FRQVLVWHG�
IURP�D�ZRRGHQ�FKDPEHU��RIWHQ�SXW�XS�RQ�
WKH�DQWLTXH�VXUIDFH�RU�QRW�PXFK�GXJ�LQ��
7KLV�FKDPEHU�ZDV��PRVWO\�SURWHFWHG�IURP�
DOO�VLGHV�E\�D�ELJ�VWRQH�SDFNDJH��:KHQ�
VRPH�\HDUV�DIWHU�WKH�EXULDO�WKH�WRS�RI�WKH�
ZRRGHQ� FKDPEHU� FROODSVHG�� WKH� VWRQHV�
WKHUH�IHOO�LQWR�WKH�FKDPEHU�VSDFH�DQG�HDUWK�
IURP�WKH�JUDYH�PRXQG�IROORZHG�LQWR�WKH�

KROH�� 6R��PDQ\�FHQWXULHV�ODWHU��ZKHQ�WKH�SORXJK�UHDFKHV�WKH�IRUPHU�VWRQH�SDFNDJH��WKHQ�LQ�LWV�
FHQWUH�WKHUH�LV�VWLOO�KXPXV�ZKLFK�PD\�FDXVH�SRVLWLYH�FURSPDUNV��ZKHUHDV�RXWVLGH�WKHUH�LV�D�
ULQJ�RI�VWRQHV�VFUDWFKHG�E\�WKH�SORXJK�DQG�VHHQ�YLD�QHJDWLYH�FURSPDUNV��7KDW�LV�ZKDW�WKH�
SLFWXUH�PLJKW�VKRZ��7KH�DSSUR[LPDWH�GLPHQVLRQV�ZRXOG�EH��6WRQHSDFNDJH������WR�����P��
&KDPEHU������ WR�����P��7KH� ORQJHU�VLGHV�RI� WKH� UHFWDQJOHV�SRLQW� WR� WKH�HDVW��%HVLGHV� WKH�
PRXQG�VL]H� WKH� JUDYH� GLPHQVLRQV� ZRXOG� EH� FRPSDUDEOH� WR� WKH� G\QDVWLF� JUDYHV� RI� WKH�
*ODXEHUJ��DQG�WKH�+RFKGRUI�PRXQGV��H[FDYDWHG�LQ�WKH�ODVW�GHFDGHV��+RZHYHU��ZH�VWLOO�KDYH�
QR�SURRI��WKH�UHPDLQV�RI�D�VPDOO�UHFWDQJXODU�WRZHU�PLJKW�ORRN�WKH�VDPH�ZD\��$�JUDYH�PRXQG�
ZLWK�D�ODWHU�WRZHU�HUHFWHG�RQ�LW�LV�DOVR�QRW�LPSRVVLEOH��%XW�ZK\�WKHUH"�$OO�WKH�FDVWOHV�DQG�
WRZHUV�KHUH�DURXQG�DUH�EXLOW�RQ�URFNV��RI�ZKLFK�WKHUH�DUH�QRQH�QHDU�WKH�WXPXOL��

7KH� UHFRQVWUXFWLRQ� RI� WKH� +DOOVWDWW�JUDYH�PRXQG�
µ)XFKVHQE�KO¶� �/�:DPVHU� ������ VKRZV� WKDW� WKH�
VWRQHSDFNDJH�PD\�UHDFK�����WLPHV�WKH�KLJK�RI�WKH�ZRRGHQ�
FKDPEHU��7KDW�PHDQV�DERXW�����P�DERYH�WKH�DQWLTXH�HDUWK�
VXUIDFH��7KLV�LV�DERXW�WKH�DFWXDO�HVWLPDWHG�KLJK�RI�WXPXOXV�
*���
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$QRWKHU�LPSRUWDQW�VXUYH\LQJ�UHVXOW�ZDV�WKH�GHWHFWLRQ�RI�D�OLQHDU�GRXEOH�GLWFK�V\VWHP��FURVVLQJ�
WKH�ZKROH�PRXQWDLQ�VSXU�DW�LWV�ZDLVW��*����:KDW�FRXOG�WKDW�EH"�,W�VHHPV�WRR�ZLGH�WR�EH�DQ�
DEDQGRQHG�ZD\��$OVR�WKH�KLVWRULF�PDSV��7UDQFKRW�������0DS�1R�������VKRZ�QRWKLQJ�DORQJ�
WKH�FURSPDUNHG�OLQH��ZKHUHDV� WKH�ZD\� LV�SORWWHG�QHDUE\�� MXVW�ZKHUH� LW� LV� WRGD\� �VHH�QH[W�
SKRWR��� ,V� LW� WKHQ� D�SUHKLVWRULF� HDUWKZRUN"� � ,V� LW�$UFKELVKRS�%DOGXLQ¶V� VLHJH�ZDOO� RI� WKH�
'KDXQ��IHXG�RI�����"�
,W�LV�LQWHUHVWLQJ��WKDW�WKH�QHDUE\�FDVWOH�RI�'KDXQ�ZDV�IRUPHUO\�FDOOHG�µ'XQXP¶��µ&DVWUXP�GH�
'XQH¶��VRPHWLPHV�µ7KDXQ¶��ZKLFK�LV�VSRNHQ�OLNH�WKH�(QJOLVK�µWRZQ¶��$OO�RI�WKH�WHUPV�KDYH�WKH�
FRPPRQ�ODWH�&HOWLF�RULJLQ�µGXQ¶�ZKLFK�PHDQV�µIRUWLILHG�SODFH¶��7KHVH�GD\V�WKH�ODWH�&HOWLF�SDVW�
RI�'KDXQ�FDVWOH�KDV�EHHQ�SURYHQ�DGGLWLRQDOO\�E\�ILQGLQJV�RQ�WKH�FDVWOH�SODWHDX��1RUWPDQQ����,V�
LW�WRR�GDULQJ�WR�VXJJHVW�WKDW�WKH�HDUOLHU�ORUGV�RI�'KDXQ�ZHUH�EXULHG�LQ�WKH�ELJ�WXPXOL"�$Q\ZD\��
WKH� SUHKLVWRULF� WLPHV� DQG� WKH� 0LGGOH� $JHV� KDYH� OHIW� WKHLU� WUDFHV� DV� DQ� RXWVWDQGLQJ�
DUFKDHRORJLFDO�VLWH�WKDW�YHJHWDWLRQ�DQG�DHULDO�SKRWRJUDSK\�KDYH�EURXJKW�WR�OLJKW��

7KH�FURSPDUNV�RI�D�OLQHDU�GLWFK��V\VWHP�JRLQJ�IURP�WKH�OHIW�XSSHU�FRUQHU�WR�WKH�ULJKW�ORZHU�FRUQHU��7KH�
ELJ�WXPXOXV�LV�VWLOO�YLVLEOH�WR�WKH�OHIW����������������������������������������������������������������������������%��$�

,W� KDV�EHHQ�GHPRQVWUDWHG�� WKDW� DHULDO� SKRWRJUDSK\�DQG� DUFKDHRORJLFDO� UHFRQQDLVVDQFH�E\�
UHPRWH�FRQWUROOHG�PLFUR�DLUFUDIW�LV�IHDVLEOH�DQG�KHOSIXO��7KH\�FDQ�EH�IDYRXUDEO\�DSSOLHG�WR�
µDOO�GD\¶�REVHUYDWLRQ�RI�VLWHV�DQG�VPDOO�DUHDV��HVSHFLDOO\�ZKHQ�WKHLU�DUFKDHRORJLFDO�UHOHYDQFH�
LV�NQRZQ��EHFDXVH�RI�ILQGV��SURVSHFWLRQ�IURP�PDQQHG�DLUFUDIW��HWF���RU�MXVW�IROORZLQJ�WKH�
µVHYHQWK� VHQVH¶�RI� WKH� LQTXLUHU�� ,W� LV� DQ� HIIHFWLYH�� ORZ�FRVW��PHWKRG�ZKHQ�D� VNLOOHG�SLORW�
FRQWUROV� D� UHOLDEOH� DQG� FUDVK�WROHUDQW� µ)O\LQJ� &DPHUD¶�� ZKLFK� FDQ� EH� ODQGHG� DOPRVW�
HYHU\ZKHUH��
3OHDVH�QRWH�� WKDW�DOO� WKH�DLU�SKRWRV�XVHG� LQ� WKLV�FRQWULEXWLRQ�ZHUH� WDNHQ�IURP�P\�UHPRWH�
FRQWUROOHG�PLFUR�DLUFUDIW�DQG�DUH�FRS\ULJKW�RI�WKH�DXWKRU��
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5RJ�3DOPHU�

7KH�ILUVW�VHQWHQFH�LQ�P\�WLWOH�LQIXULDWHV�VRPH�DHULDO�SKRWRJUDSKHUV�EXW��DV�DQ�LQWHUSUHWHU��,�
NQRZ�WKHUH�DUH�PDQ\�WLPHV�ZKHQ�LW�LV�WUXH���6RPH�DHULDO�SKRWRJUDSKHUV�SURPRWH�WKH�P\WK�WKDW�
WKHLU�DLUERUQH�H\HV�DUH�LQIDOOLEOH���$Q\RQH�ZKR�H[DPLQHV�DHULDO�SKRWRJUDSKV�LQ�GHWDLO��HYHQ�
WKRVH�WDNHQ�E\�WKHPVHOI��NQRZV�WKLV�WR�EH�LQFRUUHFW���$�PRYLQJ�DLUERUQH�REVHUYHU�GRHV�QRW�
KDYH�WKH�WLPH�WR�SHUFHLYH��DQDO\VH�DQG�XQGHUVWDQG�DOO�WKH�GHWDLO�WKDW�PD\�EH�YLVLEOH�LQ�HDFK�
PRGHUQ�ILHOG���,Q�DGGLWLRQ��WKHLU�PHQWDO�DELOLW\�WR�OLQN�WRJHWKHU�ELWV�RI�LQIRUPDWLRQ�VHHQ�LQ�
QHDUE\�ILHOGV�PD\�EH�VNHWFKLO\�RSWLPLVWLF�DQG�WKH\�RQO\�KDYH�WKH�SRVVLELOLWLHV�RI�VHHLQJ�ZKDW�
IHDWXUHV�PD\�EH�YLVLEOH�DW�WKH�WLPH�WKH\�DUH�RYHU�WKDW�ORFDWLRQ���7KH�IOLHUV¶�TXHVWLRQV�±�DQG�
WKHLU�LQWHUHVWV�±�GLIIHU�IURP�WKRVH�RI�WKH�LQWHUSUHWHUV�DQG�WKHLU�VLWH�GHVFULSWLRQV�WHQG�WR�EH�RI�
EDVLF�DQG�HDVLO\�FODVVLILDEOH�IRUPV��HJ�µKHQJH¶���RU�SX]]OLQJ�IHDWXUHV��µLQWULJXLQJ�FURS�PDUN¶���
RU�XQFODVVLILHG��µFURS�PDUN¶����&RPPHQWV�PDGH�E\�-LP�3LFNHULQJ��������WHQG�WR�FRQILUP�WKLV��
-XVW�DV�WKHUH�DUH�OHYHOV�RI�LQWHUSUHWDWLRQ�±�HJ�IRU�PDSSLQJ�DW���������RU��������VFDOH�±�VR�DOVR�
DUH�WKHUH�OHYHOV�RI�GLVFRYHU\�ZKLFK�UDQJH�IURP�µLW� LV� DW��[¶�WR�µLW� LV� DQ��[¶�� �7KH�IROORZLQJ�
WKRXJKWV�PD\�VHUYH�WR�RSHQ�D�ELW�RI�GLVFXVVLRQ�DERXW�ZKHQ�D�VLWH�LV�DFWXDOO\�µGLVFRYHUHG¶�±�LI�
VXFK�WKLQJV�PDWWHU�WR�PRVW�RI�XV��

7KH�DHULDO�SKRWRJUDSKHU��IO\LQJ�WR�WDNH�REOLTXH�SKRWRJUDSKV��PD\�EH�WKH�ILUVW�WR�LGHQWLI\�DV�
DUFKDHRORJLFDO�VRPH�EXPSV��FRORXUHG�VRLO�RU�GLIIHUHQWO\�JURZLQJ�FURSV�DQG�WKHQ�WR�UHFRUG�
WKHP�RQ�ILOP���7KLV�LV�D�IDLUO\�HOHPHQWDU\�OHYHO�RI�GLVFRYHU\��SHUKDSV�HTXLYDOHQW�WR�&ROXPEXV�
�RU�9LNLQJV�RU�PHVROLWKLF�5XVVLDQV��ILQGLQJ�D�FKXQN�RI�ODQG���7KH\�IRXQG�LW��WKH\�NQRZ�LW�LV�
WKHUH��WKH\�KDYH�D�VXSHUILFLDO�UHFRUG�RI�ZKDW�LW�ORRNHG�OLNH�IURP�WKHLU�YLHZSRLQW�DQG��LI�ZH¶UH�
OXFN\��WKH\�FDQ�WHOO�XV�LWV�H[DFW�ORFDWLRQ��

7KH�DHULDO�SKRWRJUDSKV�UHFRUGLQJ�WKDW�GLVFRYHU\�PD\�HYHQWXDOO\�HQG�XS�LQ�D�OLEUDU\�ZLWK��DW�
PLQLPXP��D�ORFDWLRQDO�UHIHUHQFH���7KH�ROG�&8&$3�FDUG�LQGH[�ZHQW�RQH�VWHS�IXUWKHU�DQG�
LQFOXGHG� D� VXEMHFW� FDWHJRU\� ±� UDQJLQJ� LQ� GHSWK� IURP� LGHQWLILFDWLRQ� RI� NQRZQ� VLWHV� �HJ�
6WRQHKHQJH���WR�GLVWLQFWLYH�IRUPV��HJ�FDXVHZD\HG�HQFORVXUH��5RPDQ�FDPS���DQG�WKH�YDJXH�
µFURS�PDUNV¶����7KLV��,�VXJJHVW��DWWDFKHV�D�KLJKHU�OHYHO�RI�GLVFRYHU\�±�SHUKDSV�WKH�EHJLQQLQJ�RI�
XQGHUVWDQGLQJ�±�WR�WKDW�UHFRUG�E\�OLQNLQJ�WKH�SKRWRJUDSKHU¶V�GHVFULSWLRQ�RI�ZKDW�WKH�PDLQ�
IHDWXUHV�RQ�WKH�SKRWRJUDSK�PD\�EH�WR�LWV�SLFWXUH���,Q�WKH�FDVH�RI�&8&$3�SKRWRJUDSKV��WKLV�
UHFRUG�ZDV�FRPSLOHG�E\�WKH�SKRWRJUDSKHU��6W�-RVHSK�RU�'DYLG�:LOVRQ��EXW�LQ�D�EURDGHU��
VRXUFHG�OLEUDU\��VXFK�DV�(QJODQG¶V�105$3��WKHUH�LV�QR�OLQNHG��RU�FRQYHQLHQW��WKRXJKW�RU�
GHVFULSWLRQ�IURP�WKH�SKRWRJUDSKHU���7KXV�DQ\�SHUVRQ�H[DPLQLQJ�WKDW�SKRWRJUDSK�EHJLQV�ZLWK�
QR�NQRZOHGJH�RI�ZK\�LW�ZDV�WDNHQ�RWKHU�WKDQ�WKH�EDVLF�SUHPLVH�WKDW�LW�LV�OLNHO\�WR�UHFRUG�
VRPHWKLQJ�WKRXJKW�WR�EH�DUFKDHRORJLFDO��

7KHUH�FDQ�EH�QR�GLVSXWH� WKDW�DQ� LQWHUSUHWHU�KROGV� LQWHOOHFWXDO�FRS\ULJKW�RI�DQ\�DQDO\WLFDO�
GUDZLQJV�RU�SODQV�GHULYHG�IURP� DQ\��DLU�SKRWRV���:KDW�PD\�EH�PRUH�FRQWHQWLRXV�LV�WR�VXJJHVW�
WKDW�VXFK�ZRUN�DOVR�DQQRXQFHV�WKHLU�µGLVFRYHU\¶�RI�ZKDW�LV�RQ�WKRVH�SKRWRJUDSKV���7KH�DHULDO�
SKRWRJUDSKHUV�DUH�WKH�LQLWLDO�GDWD�FROOHFWRUV��WKH�LQWHUSUHWHUV�UHILQH�DQG�FODULI\�WKRVH�GDWD�EXW��
LQ�WKHLU�RZQ�ZD\��DUH�VWLOO�FROOHFWLQJ�LW���7KLV�UHIOHFWV�WKH�SURFHVV�RI�DHULDO�VXUYH\�DV�LW�LV�
XQGHUWDNHQ�IRU�DUFKDHRORJ\�LQ�%ULWDLQ�DQG�(XURSH���7KH�GDWD�EHFRPH�µDUFKDHRORJLFDO¶�RQO\�
DIWHU�WKRXJKW��DQDO\VLV��DQG�GHVFULSWLRQ�OLQN�WKHP�ZLWK�RWKHU�VRXUFHV�RI�LQIRUPDWLRQ���7KHUH�

³7KH�VLWH�ZDV�GLVFRYHUHG�RQ�DQ�DHULDO�SKRWRJUDSK�´�
7KRXJKWV�RQ�WKH�µZKHQ¶�RI�GLVFRYHU\�
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KDYH�EHHQ�QR�FODLPV�WKDW�,�NQRZ�RI�E\�LQWHUSUHWHUV�WR�EH�WKH�ILUVW�WR�µGLVFRYHU¶�DQ\WKLQJ��HYHQ�
WKRXJK�WKLV�PD\�EH�D�GDLO\�RFFXUUHQFH���5HVXOWV�RI�LQWHUSUHWDWLRQ�DUH�OLNHO\�WR�EH�PXFK�PRUH�
DUFKDHRORJLFDOO\� LQIRUPDWLYH� WKDQ� DQ\� FROOHFWLRQ� RI� SKRWRJUDSKV� DQG� PD\� UDQJH� IURP�
LGHQWLILFDWLRQ�RI�DQ�LQWHUQDO�FLUFOH�RI�SLWV�ZLWKLQ�D�ULQJ�GLWFK�WR�'HUULFN�5LOH\¶V�H[SDQVH�RI�
EULFNZRUN�ILHOGV��5LOH\���������7KH�ILUVW�ZDV�GLVFRYHUHG�RQ�RQH�RI�P\�SKRWRJUDSKV�GXULQJ�WKH�
ILUVW�ZHHN�WKDW�D�VWXGHQW��/LGND�=XN��ZDV�ZRUNLQJ�ZLWK�PH��WKH�VHFRQG�ZDV�D�SURGXFW�RI�
5LOH\¶V�RZQ�SODQQLQJ��SKRWRJUDSK\��LQWHUSUHWDWLRQ�DQG�PDSSLQJ�WKDW�ZDV�FRQGXFWHG�RYHU�D�
WHQ�\HDU�SHULRG��

,W�IROORZV�WKDW�WKH�FRUUHFW�YHUVLRQ�RI�P\�WLWOH�RXJKW�WR�EH�µ7KH�VLWH�ZDV� LQWHUSUHWHG��IURP�DQ�
DHULDO�SKRWRJUDSK¶�EXW�P\�PDLQ�SRLQW��,�VXSSRVH��LV�WR�DVN�ZKHWKHU�LW�PDWWHUV�RQH�OLWWOH�ELW�ZKR�
VDZ�VRPHWKLQJ�ILUVW"��3HUKDSV�LW�GRHV�«�EXW�RQO\�WR�WKDW�VLQJOH�SHUVRQ���$Q\�FRPPHQWV"�

5HIHUHQFHV�
3LFNHULQJ��-��DQG�3DOPHU��5����������$$5*�FRQYHUVDWLRQ�1R����-DPHV�3LFNHULQJ�DQG�5RJ�

3DOPHU����$XJXVW������� $$5*QHZV� �����������
5LOH\��'�1�������� (DUO\�/DQGVFDSH�IURP�WKH�$LU����&ROOLV��6KHIILHOG��

5RVLD�������'DPLDQ�DQG�9DOHULH�GLVFRYHULQJ�VLWHV�RQ�DLU�SKRWRJUDSKV"�
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%RRNV�RI�LQWHUHVW"�

$UFKDHRORJ\�6RXWKZHVW�

1R��QRW�&RUQZDOO��EXW�$UL]RQD���.HYLQ�-RQHV�VHQW�PH�D�FRXSOH�RI�LVVXHV�RI�WKLV�ZHOO�SURGXFHG�
DQG�FRORXUIXO�QHZVOHWWHU�EHFDXVH�WKH\�LQFOXGH�D�VHOHFWLRQ�RI�DHULDO�SKRWRJUDSKV�E\�$GULHO�
+HLVH\���7KH�SKRWRV�DUH�PRVWO\�RI�NQRZQ�DQG�XSVWDQGLQJ�VLWHV�DQG�DUH�HQKDQFHG�E\�WKH�ODWH�
HYHQLQJ��RU�HDUO\�PRUQLQJ��OLJKW�WKDW�PLFUROLJKW�SLORWV�SUHIHU����+HLVH\¶V�SKRWRV�FDQ�DOVR�EH�
VHHQ�RQ�ZHE�VLWHV��D�VHDUFK�IRU�$GULHO�+HLVH\�OLVWHG�PRUH�WKDQ�����VLWHV�±�PRVWO\�WKH�VDPH�
RQH���DQG�LQ�KLV�ERRN� 8QGHU�7KH�6XQ��$�6RQRUDQ�'HVHUW�2G\VVH\� �5LR�1XHYR�3XEOLVKHUV��
7XFVRQ��$UL]RQD���,6%1���������������������������

$UFKDHRORJ\�6RXWKZHVW��LV�SXEOLVKHG�TXDUWHUO\�E\�WKH�&HQWHU�IRU�'HVHUW�$UFKDHRORJ\�������
1RUWK�7XFVRQ�%RXOHYDUG��7XFVRQ��$=��������86$�� �0HPEHUVKLS� UDWHV� UDQJH� IURP�����
�LQGLYLGXDO��WR�������SDWURQ��DQG�HQWLWOH�PHPEHUV�WR�GLVFRXQWV�RQ�RWKHU�&HQWHU�SXEOLFDWLRQV��
OHFWXUHV��VLWH�WRXUV��HWF��

%�%HZOH\���8QGHUVWDQGLQJ�(QJODQG¶V�KLVWRULF�ODQGVFDSHV��DQ�DHULDO�SHUVSHFWLYH�� /DQGVFDSHV�
��������������������

$QRWKHU�HGLWLRQ�RI�%RE¶V�VWDQGDUG�OHFWXUH�DERXW�103�ZKLFK��ZH�DUH�SURPLVHG��LV�WR�LQWURGXFH�
D�VHULHV�RI�DUWLFOHV�GHDOLQJ�ZLWK�VSHFLILF�ODQGVFDSHV���,W�ZLOO�EH�JRRG�WR�VHH�SDSHUV�UHVXOWLQJ�
IURP�103�DQG�,�KRSH�WKDW�WKH�IRUPDW�RI�WKH�MRXUQDO�±�VRPHZKHUH�EHWZHHQ�$��DQG�$��DOORZV�
PDSV�WR�EH�VKRZQ�RI�ODUJH�HQRXJK�H[WHQWV�DQG�ZLWK�VXIILFLHQW�GHWDLO�WR�DLG�WKH�GLVFXVVLRQ��

0LFKDHO� 'RQHXV�� � 3UHFLVLRQ� PDSSLQJ� DQG� LQWHUSUHWDWLRQ� RI� REOLTXH� DHULDO� SKRWRJUDSKV��
$UFKDHRO�3URVSHFWLRQ� ������������������

7KLV�SDSHU�GHVFULEHV�VRPH�RI�WKH�SURFHVVHG�LQYROYHG�LQ�D�SURMHFW�WKDW�KDV�PDSSHG�������VT�P�
RI�WKH�5RPDQ�WRZQ�RI�7HXUQLD�DQG�ZKLFK�DOORZHG�����\HDUV�RI�H[FDYDWLRQ�WR�EH�JLYHQ�VRPH�
FRQWH[W���8VH�RI�D�SKRWRJUDPPHWULF�WHFKQLTXH��EXQGOH�DGMXVWPHQW��WR�DOORZ�DFFXUDWH�PDSSLQJ�
RI�VLQJOH�REOLTXH�SKRWRJUDSKV�XVLQJ�6RIWSORWWHU�VRIWZDUH���7UDQVIRUPHG�SKRWRJUDSKV�ZHUH�
WKHQ�LPSRUWHG�LQWR�(5'$6�,PDJLQH�*,6�ZKHUH�LQWHUSUHWDWLRQ�ZDV�FDUULHG�RXW�RQ�VFUHHQ�WR�
SURGXFH�YHFWRU�GUDZLQJV���6RPH�RI�WKH�PRVW�LQIRUPDWLYH�SKRWRJUDSKV�ZHUH�PDGH�E\�6�7LFK\��
ZKR�LV�QRW�DQ�DUFKDHRORJLVW��EXW�PDGH�VHYHUDO�IOLJKWV�LQ�WKH�DUHD�RI�7HXUQLD�ZLWK�D���PP�
FDPHUD���7KH�SKRWRJUDSKV�DUH�JRRG�TXDOLW\�EXW�PDQ\�ODFN�JRRG�FRQWURO�SRLQWV�DQG�UHTXLUHG�
XVH�RI�WLH�SRLQWV�WR�HQDEOH�WKHLU�WUDQVIRUPDWLRQ���$HULDO�SKRWRJUDSKHUV�FDQQRW�HVFDSH�WKH�IDFW�
WKDW�WKHLU�SKRWRJUDSKHG�LQIRUPDWLRQ�LV��RU�LV�OLNHO\�WR�EH��UHTXLUHG�WR�PDNH�PDSV�DQG�0LFKDHO�
'RQHXV�HQGV�KLV�SDSHU�ZLWK�D�SOHD��

µ+RZHYHU��WKH�DXWKRU�ZDQWV�WR�VWUHVV�WKDW�SURYLGLQJ�JRRG�FRQWURO�LQIRUPDWLRQ�RQ�
DHULDO�SKRWRJUDSKV�VKRXOG�EH�D�FRQFHUQ�RI�WKH�DUFKDHRORJLFDO�DHULDO�SKRWRJUDSKHU��
(YHQ�LI�PRGHUQ�KDUG��DQG�VRIWZDUH�PD\�PDNH�LW�SRVVLEOH�WR�FRUUHFW�IRU�D�FHUWDLQ�
GHJUHH�RI�QHJOHFW��WKH�H[SHQGLWXUH�RI�WLPH�DQG�PRQH\�LV�VWLOO�KLJK�FRPSDUHG�ZLWK�D�
OLWWOH�UHVSRQVLEOH�WKRXJKW��DQG�DFWLRQ��ZKLOH�LQ�WKH�DLU�¶�

(OHJDQWO\�SXW��0LFKDHO��
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D C Cowley and K Brophy.  The impact of aerial photography across the lowlands of south-

west Scotland.  Transactions of the Dumfriesshire and Galloway Natural History and 

Antiquarian Society LXXV (2001), 47-72. 

 

 

Some CBA Research Reports are accessible free of charge in PDF format on the Archaeology 

Data Service web page.  I’ve not checked to see if these include the two aerial publications 

(CBA RR 12 and 49).  http://ads.ahds.ac.uk/catalogue.resources.html?rr  

 

 

There are a few of copies left of two of the last Cambridge Air Survey books: 

 Britain’s Changing Environment   

 and 

 Natural Landscapes of Britain 

 

These are worth buying just for the pictures (did I write that?).  Natural Landscapes is 

extremely useful for anyone working in Britain or in a country with similar landforms. 

 

Bargain offers at £5.00 each, or £10.00 each including UK postage.  Please contact the library 

staff at CUCAP: 01223 334578  or  aerial-photography@lists.cam.ac.uk 

 

 [All comments this issue by Rog Palmer] 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rosia 2001: Siting photos (top R), listing (L) and a screen shot of the first Italian 

oblique to be transformed at 1:10000 using AirPhoto (bottom R). 
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