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$V�ZH�KDYH�QRW�SXEOLVKHG�D�-RXUQDO�VLQFH�IRU�DOPRVW�WZR�
\HDUV��,�KDYH�FRPELQHG�WKH�ODVW�WZR�\HDU¶V�SURJUDPPHV� 
 
:H�VWDUWHG� WKH�\HDU������� IROORZLQJ� WKH�$*0��ZLWK�'U�
'DQLHO�)LHOG� IURP� WKH�8QLYHUVLW\�RI�%DWK�GLVFXVVLQJ�KLV�
UHVHDUFK� LQWR�PRGHUQ�ELUGV� DQG� WKHLU� GLQRVDXULDQ� DQFHV�
WRUV� DQG� KRZ� WKH\� VXUYLYHG� WKH� HQG-&UHWDFHRXV� PDVV�
H[WLQFWLRQ�� �:H�ZHUH�XQDEOH� WR�KDYH�D� OHFWXUH� LQ�0DUFK�
RZLQJ� WR�YLROHQW�DUFWLF�ZHDWKHU� LQ�1RUWKHUQ�(XURSH�DQG�
RXU� VSHDNHU�ZDV� XQDEOH� WR� WUDYHO� IURP�*HUPDQ\��)RUWX�
QDWHO\� WKH�ZHDWKHU� LPSURYHG� LQ�$SULO� DQG�ZH�ZHUH�DEOH�
WR�KHDU�'U�0LFKDHO�7D\ORU��IURP�WKH�8QLYHUVLW\�RI�%ULV�
WRO��WDON�WR�XV�DERXW�WKH�VFLHQWLILF�UHDVRQV�IRU�WKH�H[WUHPH�
QHFN� OHQJWK�RI� VDXURSRG�GLQRVDXUV�FRPSDUHG� WR�PRGHUQ�
PDPPDOV��� 
 
7KH�0D\�OHFWXUH�E\�'U�/XF\�&ODUNH��IURP�WKH�8QLYHUVLW\�
RI�*ORXFHVWHUVKLUH� ZDV� RQ� WKH�$QWDUFWLF� 3HQLQVXOD�*OD�
FLDO�&KDQJH��PDGH�SRVVLEOH�E\�WKH�FRPSDULVRQ�RI�PRGHUQ�
VDWHOOLWH�GDWD� WR�D� ODUJH�DPRXQW�RI�����¶V�DHULDO�SKRWRJ�
UDSK\�� ,Q�-XQH��/LVD�0F1HLOO�� IURP�WKH�1DWLRQDO�2FHDQ�
RJUDSK\� &HQWUH� RI� WKH� 8QLYHUVLW\� RI� 6RXWKDPSWRQ� UH�
YLHZHG� WKH�DYDLODEOH�JHRORJLFDO�DQG�JHRSK\VLFDO�GDWD�RI�
WKH�6XPDWUDQ�VXEGXFWLRQ�]RQH�DQG�WKH�UHODWHG�PDMRU�WVX�
QDPL�DQG�HDUWKTXDNHV�LQ�WKLV�DUHD�RI�,QGRQHVLD��� 
 
:H�FRQWLQXHG� LQWR� -XO\�ZLWK� WKH� HDUWK¶V� QDWXUDO� KD]DUGV�
ZLWK�D� WDON�E\�'U�6LPRQ�:DNHILHOG��&DUGLII�8QLYHUVLW\��
RQ�WKH�µ'DQJHURXV�(DUWK¶�RQ�ZKLFK�ZH�DOO�OLYH��6HSWHP�
EHU¶V� PHHWLQJ� ZDV� RXU� DQQXDO� MRLQW� PHHWLQJ� ZLWK� WKH�
%5/6,�� JLYHQ� E\� 'DYH� *UHHQ�� RQ� WKH� (DUWK¶V� 2FHDQV��
3DVW�DQG�3UHVHQW��DQG�RXU�XQGHUVWDQGLQJ�RI�WKH�JHRORJLFDO�
SURFHVVHV�RSHUDWLQJ�LQ�WKH�RFHDQV� 
 
2FWREHU� EURXJKW� XV� DQRWKHU� PHPEHU� RI� VWDII� IURP� WKH�
8QLYHUVLW\�RI�%ULVWRO��'U�+HDWKHU�%XVV��ZKR�VSRNH�WR�XV�
DERXW� WKDW� FULWLFDO� ]RQH� EHWZHHQ� WKH� WUHHWRSV� DQG�ZKHUH�
URFNV�EHJLQ�WR�ZHDWKHU��DQG�LWV�LPSRUWDQFH�LQ�WKLV�WLPH�RI�
HQYLURQPHQWDO�FKDQJH���1RYHPEHU¶V�WDON�VDZ�XV�UHWXUQ�WR�
SDODHRQWRORJ\� ZLWK� 'U� $DURQ� +XQWHU�� 8QLYHUVLW\� RI�
&DPEULGJH�� VSHDNLQJ� DERXW� QHZ� IRVVLOV� GLVFRYHULHV� LQ�
)UDQFH�DQG�0RURFFR�LPSURYLQJ�RXU�XQGHUVWDQGLQJ�RI�WKH�
GHYHORSPHQW�RI�VWDUILVK�DQG�EULWWOH�VWDUV�LQ�WKH�*UHDW�2U�
GRYLFLDQ� %LRGLYHUVLILFDWLRQ� (YHQW�� 2XU� ODVW� WDON� RI� WKH�
\HDU�ZDV�JLYHQ�E\�7�0��*HUQRQ� IURP� WKH�8QLYHUVLW\�RI�
6RXWKDPSWRQ�� FRQFHUQLQJ�'LDPRQG� (UXSWLRQV� DQG� NLP�
EHUOLWH�HUXSWLRQV� 
 
7KUHH�ILHOG�WULSV�ZHUH�RUJDQLVHG�GXULQJ�WKH�\HDU��RXU�XVX�
DO�DQQXDO�FOHDQ-XS�RI�%URZQ¶V�)ROO\��DQG�WKDQNV�WR�3UR�
IHVVRU� 0DXULFH� 7XFNHU� IRU� OHDGLQJ� WKH� WULS� DQG� WR� RXU�
PHPEHUV� ZKR� KHOSHG��0DXULFH� ZDV� EXV\�ZLWK� WKH� WULSV�
WKLV� \HDU� DQG� WRRN� XV� GRZQ� WR�:DWFKHW� WR� H[DPLQH� WKH�
8SSHU� 7ULDVVLF� DQG� /RZHU� -XUDVVLF� VHGLPHQWV� RI� WKH�
1RUWK�6RPHUVHW�&RDVW���7KH�ODVW�ILHOG�WULS�RI�WKH�\HDU�ZDV�
WR�'HDG�0DLG¶V�4XDUU\��0HUH� WR� VHH� WKH�8SSHU�*UHHQ�
VDQG� DQG� /RZHU� &KDON�� DQG� WR� KHOS� FOHDQ� XS� WKLV� 666,�
VLWH� 
 
 
 

,� ZRXOG� OLNH� WR� WKDQN� 0DXULFH� 7XFNHU� IRU� LQFOXGLQJ�
%URZQ¶V� )ROO\� LQ� WKH� QDWLRQDO� *HR:HHN� OLVWLQJ�� LQ�
HDUO\�0D\� 
 
���� 
 
:H�VWDUWHG�WKH�\HDU�� IROORZLQJ�WKH�$*0�LQ�)HEUXDU\��
ZLWK� RXU� &KDLUPDQ� IRU� WKH� ODVW� IHZ� \HDUV�� 3URIHVVRU�
0DXULFH�7XFNHU��JLYLQJ�XV�D�WDON�RQ�µ/LPHVWRQHV��0L�
FUREHV� DQG� 9LUXVHV¶�� +LV� WDON� H[SORUHG� WKH� SRWHQWLDO�
UROH� RI� YLUXVHV� LQ� FDUERQDWH� SUHFLSLWDWLRQ�� � � 7KLV� ZDV�
IROORZHG� LQ�0DUFK�ZLWK�'U�7LDJR�$OYHV�IURP�&DUGLII�
8QLYHUVLW\�ZLWK�D� WDON�RQ� µ2LO� DQG�*DV�)LHOGV� IRU� WKH�
��QG� &HQWXU\¶� RQ� WKH� GUDPDWLF� FKDQJHV� LQ� WKH� PRUH�
VXVWDLQDEOH�ZD\�WKHVH�ILHOGV�ZLOO�EH�H[SORLWHG�DQG�KRZ�
JRYHUQPHQWV�� LQGXVWU\�DQG� WKH�SXEOLF�DUH� LQYHVWLQJ� LQ�
QHZ� WHFKQRORJLHV� DQG� DSSURDFKHV� WR� HQHUJ\� SURGXF�
WLRQ��.HHSLQJ� WR� WKH� WKHPH�RI� µHQHUJ\¶��$SULO¶V�PHHW�
LQJ�ZDV�JLYHQ�E\�'U��-DPHV�9HUGRQ��IURP�WKH�8QLYHU�
VLW\�RI�%ULVWRO�RQ�WKH�ZRUOGZLGH�ERRP�LQ�VKDOH�JDV�DQG�
WKH�KLVWRU\�RI�µIUDFNLQJ¶� 
 
2XU� 0D\� PHHWLQJ� EURXJKW� XV� D� OLWWOH� FORVHU� WR� RXU�
VHOYHV�ZLWK�3URIHVVRU�3KLOOLS�7RPV�IURP�WKH�8QLYHUVL�
W\� RI� *ORXFHVWHUVKLUH�� WDONLQJ� WR� XV� DERXW� /XPLQHV�
FHQFH�GDWLQJ��&OLPDWH�&KDQJH�DQG�+RPLQLQV��FRQFHQ�
WUDWLQJ�RQ�ZKHUH� WKLV�KDV�SOD\HG�D�FHQWUDO� UROH� LQ�SDVW�
FOLPDWH� FKDQJH� DQG� HYROXWLRQ� DQG� GLVSHUVDO� RI� +RP�
LQLQV��,Q�-XQH�'U��0LNH�)RZOHU�IURP�WKH�8QLYHUVLW\�RI�
3RUWVPRXWK� JDYH� XV� D� IDVFLQDWLQJ� WDON� RQ� µ*UDQLWH�
3HWURJHQHVLV¶�� KLJKOLJKWLQJ� UHFHQW� ZRUN� RQ� MXYHQLOH�
JUDQLWHV� WKDW� PD\� UHSUHVHQW� XQUHFRJQLVHG� ORQJ-WHUP�
FUXVWDO� JURZWK�� ZLWK� DWWHQGDQW� LPSOLFDWLRQV� IRU� WKH�
HYROXWLRQ�RI�WKH�SODQHW��ZHOO��ELWV�RI�LW�DQ\KRZ«�� 
 
,Q� -XO\�� 'U�� $OLVRQ� 0FOHRG� IURP� WKH� 8QLYHUVLW\� RI�
_5HDGLQJ� JDYH� XV� D� WDON� RQ� µ&OLPDWH�� FKURQRORJ\� DQG�
FRQXQGUXPV�LQ�WKH�?QRUWK�?$WODQWLF�UHJLRQ¶�ZKLFK�PD\�
EH�JLYLQJ�XV�D� ORRN� LQWR� WKH�ZRUOG¶V�FRQFHUQV�UHJDUG�
LQJ�*OREDO�ZDUPLQJ��)ROORZLQJ�RXU� µ$XJXVW¶� KROLGD\�
IURP�WDONV��ZH�UHWXUQHG�WR�DQ�H[FHOOHQW�WDON�E\�3URIHV�
VRU�0LFKDHO�%HQWRQ�IURP�WKH�8QLYHUVLW\�RI�%ULVWRO�� LQ�
6HSWHPEHU� RQ� µ7KH� 'LQRVDXUV� 5HGLVFRYHUHG�� +RZ� D�
6FLHQWLILF� 5HYROXWLRQ� LV� 5HZULWLQJ� +LVWRU\¶�� � +H� H[�
SODLQHG� KRZ� WKH� VWXG\� RI� GLQRVDXUV� KDV� WUDQVIRUPHG�
LQWR� D� WUXH� VFLHQWLILF� GLVFLSOLQH�� ZKHUH� QHZ� WHFKQROR�
JLHV�KDYH�UHYHDOHG�VHFUHWV�ORFNHG�LQ�SUHKLVWRULF�ERQHV�
WKDW�QR�RQH�FRXOG�KDYH�SUHYLRXVO\�SUHGLFWHG��0HPEHUV�
ZHUH�DEOH�WR�RUGHU�DQG�SXUFKDVH�FRSLHV�RI�KLV�ERRN� 
 
,Q� 2FWREHU�� 'U�� 3HWHU� :LJOH\� JDYH� XV� D� WDON� RQ� RXU�
µIDWKHU�RI�(QJOLVK�JHRORJ\¶�:LOOLDP�6PWK��FRQFHQWUDW�
LQJ�RQ�KLV�DFWLYLWLHV�LQ�6RPHUVHW�DQG�WKH�SURGXFWLRQ�RI�
WKH�HDUO\�JHRORJLFDO�PDSV�RI� WKLV�DUHD��SDUWLFXODUO\�RI�
%DWK�LQ�ODWH���������3URIHVVRU�0DOFRP�+DUW��8QLYHUVLW\�
RI�3O\PRXWK��UHWXUQHG�WR�XV�LQ�1RYHPEHU�WR�WDON�DERXW�
µ-XUDVVLF� FDODPDUL�� GHDWK� DQG� SUHVHUYDWLRQ� RI� IRVVLO�
VTXLG� LQ� WKH� -XUDVVLF� URFNV�RI� WKH�:HVVH[�%DVLQ¶��+H�
GLVFXVVHG� WKH� JUHDW� LPSRUWDQFH� RI� WKH� FHSKDORSRGV� LQ�
WKH� -XUDVVLF� HFRV\VWHP� DQG� WKH� H[FHOOHQWO\� SUHVHUYHG�
VSHFLPHQV�IRXQG�ZLWKLQ�WKH�ORFDO�DUHD�� �7KH�ILQDO� WDON�
RI�WKH�\HDU��LQ�'HFHPEHU��ZDV�JLYHQ�E\�RXU�RZQ�PHP�
EHU�� *UDKDP�+LFNPDQ�� RQ� KLV� WLPH� LQ� WKH� LVODQGV� RI�
7ULQLGDG� DQG� 7REDJR� DQG� WKH� FRQWLQXLQJ� VXFFHVVIXO�
KXQW� IRU�JDV� LQ�WKH�RIIVKRUH�UHJLRQ�ZLWKLQ�WKH�&ROXP�
EXV�EDVLQ� 
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:H�KDYH�KDG�D�QXPEHU�RI�)LHOG�7ULSV�WKLV�\HDU�� LQFOXG�
LQJ� RXU� )HEUXDU\� FOHDQ-XS� RI� %URZQ¶V� )ROO\�� D� YLVLW� WR�
WKH�(WFKHV�0XVHXP�DQG�.LPPHULGJH�%D\�LQ�'RUVHW���$�
IHZ�RWKHU� ILHOG� WULSV�ZHUH�PDGH�ZLWK�RWKHU� ORFDO� VRFLH�
WLHV� 
 
:H� KDYH� KDG� DQRWKHU� VXFFHVVIXO� \HDU�� ZLWK� D� UDQJH� RI�
WRSLFV� IRU� WDONV� DQG� ILHOGWULSV�� +RZHYHU�� PHPEHUVKLS�
UHPDLQV�DW�DERXW����PHPEHUV�DIWHU�D�EULHI�UHGXFWLRQ�GXU�
LQJ�WKH�\HDU���:H�KDYH�KDG�WR�NHHS�WR�WKH�VPDOOHU�URRP�
IRU� RXU� OHFWXUHV�� DV� DWWHQGDQFH� LV� XVXDOO\� DURXQG� �����
2QFH� DJDLQ�� ZH� KDYH� KDG� DQ� H[FHOOHQW� VHOHFWLRQ� RI�
VSHDNHUV�DQG�WRSLFV�DQG�,�ZRXOG�OLNH�WR�WKDQN�RXU�&RP�
PLWWHH�0HPEHUV�IRU�WKHLU�KHOS�LQ�VXJJHVWLQJ�DQG�DUUDQJ�
LQJ�WKH�VSHDNHUV� 
 
)LQDOO\��,�ZRXOG�OLNH�WR�WKDQN�DOO�WKH�FRPPLWWHH�PHPEHUV�
IRU�DOO�RI�WKHLU�KHOS�DQG�WR�0HOLVVD�)UHHPDQ�IRU�SURGXF�
LQJ�WKH�-RXUQDO� 

 

.DLNRXUD�(DUWKTXDNH�DQG�DIWHU 
%\�,VDEHO�%XFNLQJKDP 

 

2Q���WK�1RYHPEHU������DW���PLQXWHV�DIWHU�PLGQLJKW�DQ�
HDUWKTXDNH�VWDUWHG����NP�VRXWK�RI�.DLNRXUD�RII�WKH�HDVW�
FRDVW�RI�6RXWK�,VODQG�1HZ�=HDODQG��7KH�UXSWXUH�VSUHDG�
QRUWK�DQG� ODVWHG�DERXW���PLQXWHV��7KH�VWURQJHVW�SDUW�RI�
WKH�TXDNH�ZDV�IHOW�QRUWK�RI�WKH�HSLFHQWUH�QHDU�6HGGRQ�D�
IHZ� NP� VRXWK� RI� %OHQKHLP�� 7KLV� ���0� TXDNH� ZDV� WKH�
VHFRQG� ODUJHVW� WR�KLW�1=�VLQFH�(XURSHDQ�VHWWOHPHQW�DQG�
DOVR� FDXVHG� GDPDJH� LQ�:HOOLQJWRQ� DQG� /RZHU� +XWW� LQ�
1RUWK�,VODQG��,Q�DOO����IDXOWV�PRYHG�DQG�LQ�RQH�FDVH�E\�
!��P��:KDW�LV�OHVV�ZLGHO\�DSSUHFLDWHG�LV�WKDW�D�WVXQDPL�
IROORZHG�� WKLV�EHLQJ� UHFRUGHG�E\� WKH� WLGH�JDXJH�DW�.DL�
NRXUD�� DQG� GHEULV� OLQHV�� ,QLWLDOO\� WKH� VHD�ZLWKGUHZ� WKHQ�
ZDWHU� UHWXUQHG� LQ�ZDYHV��7KH�KLJKHVW� �P�ZDV� UHFRUGHG�
DW�*RRVH�%D\�ZKLFK�LV�VRXWK�RI�.DLNRXUD�IURP�VWUDQGHG�
GHEULV��7KH�GURS�ZDV����P�FRPSOLFDWHG�E\�WKH�ODQG�OLIW�
LQJ� E\� �P� DW� WKH� JDXJH� VLWH��$W�*RRVH�%D\�� XQOLNH� WKH�
UHVW�RI�1=�WKHUH�LV�QR�FRQWLQHQWDO�VKHOI��DV�WKH�+LNXUDQJL�
WUHQFK�VWDUWV����NP�RIIVKRUH�DW�D�GHSWK�RI�������P�DQG�
H[WHQGV�QRUWK�WR�MXVW�RII�*LVERUQH�DV�LW�FRQWLQXHV�DV�WKH�
GHHSHU� .HUPDGRF� WUHQFK�� 7KLV� VKRZV� ZHOO� RQ� *RRJOH�
(DUWK� 

,PDJH�E\�,VDEHO�%XFNLQJKDP���/DUJH�6OLGH���IXOO�KHLJKW 

7KLV� WUHQFK� KDG� MXVW� EHHQ� VXUYH\HG� DW� WKH� WLPH� RI� WKH�
HDUWKTXDNH��3DUW�RI�WKH�LQWHUHVW�LV�WKH�VLPLODULW\�ZLWK�WKH�
VHD�EHG�RII�-DSDQ��8QOLNH�WKH�DUHD�RII�WKH�ZHVW�FRDVW�RI�
86$�OLWWOH�LV�NQRZQ�RI�WKH�IUHTXHQF\�RI�HDUWKTXDNHV��VR�
JHRORJLVW� ORRN� IRU� WXUELGLWHV� RII� VKRUH�� UDLVHG� VHD� EHGV�
DQG�WVXQDPL�GHSRVLWV��7KHUH�VHHPV�IRU�H[DPSOH�WR�EH�D�
WVXQDPL�GHSRVLW�IURP�DERXW�����%3�DW�/DNH�*UDVVPHUH�
D� VDOW� ODNH� QHDU� 6HGGRQ� 7KH� PRVW� UHFHQW� RURJHQ\� LV�
FDOOHG�WKH�.DLNRXUD�2URJHQ\�DQG�LV�NQRZQ�WR�KDYH�EHHQ�
DW�DQ�LQFUHDVLQJ�UDWH�RYHU�WKH�ODVW���PLOOLRQ�\HDUV� 

 

2XU�VWDQG�DW�WKH�)HVWLYDO�RI�*HRORJ\��8&/�������E\�0HOOLVVD�)UHH�
PDQ 

 

%URZQV�)ROO\��VLWH�����6RPH�RI�WKH�FUHZ�KDUG�DW�ZRUN���%\�0HOOLVVD�
)UHHPDQ 
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0DQ\�LPDJHV�FDQ�EH�IRXQG�E\�VHDUFKLQJ�.DLNRXUD�TXDNH�
LPDJHV�� 7KH� GDPDJH� DW� :HOOLQJWRQ� OHG� WR� VHYHUDO�
GHPROLWLRQV�DQG�SXW� WKH�FRQWDLQHU�SRUW�RXW�RI�DFWLRQ�IRU�
���PRQWKV��.DLNRXUD�ZDV�WRWDOO\�FXW�RII�E\�URDG�DQG�UDLO�
DQG� D� QDYDO� H[HUFLVH� ZDV� GLYHUWHG� WR� HYDFXDWH� PDQ\�
SHRSOH��WKH�WRZQ�EHLQJ�D�SRSXODU�GHVWLQDWLRQ�IRU�PDULQH�
ZLOGOLIH�ZDWFKLQJ��:DWHU�DQG�VHZDJH�ZHUH�DIIHFWHG��7KH�
PDLQ�1-6�URDG�6WDWH�+LJKZD\���JRHV�WKURXJK�.DLNRXUD�
DV�GRHV� WKH� UDLO� OLQN� IURP�3LFWRQ�� WKH�SRUW� IRU� WKH� LQWHU-
LVODQG� IHUU\�� WR� &KULVWFKXUFK�� ,QQXPHUDEOH� ODQGVOLGHV��
GDPDJHG� EULGJHV�� EORFNHG� UDLO� WXQQHOV� DQG� PRYHPHQW�
DORQJ� IDXOWV� GDPDJHG� UDLO� DQG� URDG�� +HURLF� HIIRUWV�
UHVXOWHG�LQ�VRPH�ODQG�DFFHVV�EHLQJ�SRVVLEOH�EXW�WKH�PDLQ�
URDG�ZDV�QRW�RSHQHG�WR�³VHOHFWHG´�GD\�WLPH�WUDIILF�IRU���
PRQWKV�� 7KH� LQQXPHUDEOH� DIWHUVKRFNV� NHSW� WKH� URFNV�
IDOOLQJ� DQG� PDQ\� SDUWV� DUH� VWLOO� VLQJOH� ODQH� ZLWK� PDMRU�
HQJLQHHULQJ�ZRUNV�XQGHUZD\��:KROH�KLOOVLGHV�KDYH� MXVW�
VOLSSHG� GRZQ� DQG� VHHP� WR� EH� UHEXLOW� IURP� VFUDWFK��
,QQXPHUDEOH� VPDOOHU� VOLSV� VFDU� WKH� KLOOVLGHV�� 6RPH�
URWDWLRQDO� VOLSV�� DQG�ZDVK�RXWV� DGG�YDULHW\��%ULGJHV� DUH�
EHLQJ�UHSODFHG�DQG�WKH�PRYHPHQW�DORQJ�IDXOWV�VPRRWKHG�
RXW��*XOOLHV�VFDU�WKH�EDUH�JUDGHG�VORSHV�GHVSLWH�HIIRUWV�DW�
SODQWLQJ� 

7KH� KRSH�SODQ� LV� WR� RSHQ� WKH� UDLO� OLQN� E\� �VW�'HFHPEHU�
�����ZLWK�D�FUHZ�ULGLQJ�LQ�DGYDQFH�RI�WKH�WUDLQ�WR�FKHFN�
WKH�WUDFN�DQG�GHDO�ZLWK�PLQRU�IDOOV��,Q�SODFHV�WKH�ZRUNHUV�
DUH�SURWHFWHG�E\�VKLSSLQJ�FRQWDLQHUV�SLOHG�WZR�GHHS�DQG�
ILOOHG�ZLWK�ERXOGHUV��,�REVHUYHG�VRPH�RI�WKH�SHRSOH�ZLWK�
WKH� VWRS� JR� ERDUG� XVLQJ� ELQRFXODUV� WR� FKHFN� WKH� VORSHV�
DERYH�� 8QXVHG� HTXLSPHQW� ZDV� EHLQJ� VWRUHG� LQ� WKH�
WXQQHOV�WR�SURWHFW�IURP�IDOOLQJ�URFNV� 
 
6HULRXV�FRQVLGHUDWLRQ�ZDV�JLYHQ� WR� MXVW� DEDQGRQLQJ� WKH�
URXWH�DQG�JRLQJ�LQODQG��EXW�WKHQ�WKH�$OSLQH�IDXOW�ZRXOG�
KDYH�WR�EH�GHDOW�ZLWK��2Q�SODFHV�IXUWKHU�QRUWK�,�FRXOG�VHH�
ZKHUH�WKH�UDLOZD\�EDOODVW�KDG�EHHQ�UHSODFHG�KDYLQJ�EHHQ�
ZDVKHG�DZD\�E\�WKH�WVXQDPL� 
 
.DLNRXUD�LWVHOI�ZDV�XS�DQG�IXQFWLRQLQJ�DQG�WRXULVWV�ZHUH�
EDFN�E\�URDG��,¶G�UHYLVLWHG�&KULVWFKXUFK�ZKHUH�,¶G�EHHQ�
EHIRUH�WKH�HDUWKTXDNH�DQG�VHHQ�WKH�FKDQJHV�DQG�RQ�JRLQJ�
ZRUN�� 7KLV� UHDOO\� EURXJKW� KRPH� WR� PH� WKH� ORQJ� WHUP�
HIIHFWV�RI�DQ�HDUWKTXDNH�LQ�ZKLFK�OXFNLO\�RQO\�WZR�ZHUH�
NLOOHG�� $OO� LQ� 1=� VKRXOG� NHHS� DQ� HPHUJHQF\� SDFN� DW�
KRPH� IRU� �� GD\V� PLQLPXP� VXUYLYDO�� :KHQ� P\� OLWWOH�
JUDQGGDXJKWHU� ZHQW� WR� 1XUVHU\� LQ� 1=� WKHUH� ZDV� D�
ZHHNO\�HDUWKTXDNH�GULOO�VR�WKH\�NQHZ�ZKDW�WR�GR� 

:H�DOO� VHH� WKH� QHZV�ZKHQ� LW� KDSSHQV��7KH� ORQJ� WHUP�
DIWHUPDWK�LV�QRW�UHSRUWHG� 

-�- 

,QWHUHVWLQJ�*HRORJLFDO�/RFDOLWLHV�LQ�:HVW�:DOHV�–�D�
PXFK�%HODWHG�3RVWVFULSW 
%\�&KDUOHV�+LVFRFN 

 
,Q� WKH� DXWXPQ� ����� HGLWLRQ� RI� WKH� %DWK� *HRORJLFDO�
6RFLHW\� -RXUQDO�� ,�ZURWH� DERXW� WKUHH� ORFDOLWLHV� LQ�ZHVW�
:DOHV��RQH�RI�ZKLFK�ZDV� WKH�FRDVW�EHWZHHQ�1HZTXD\�
DQG�$EHUDHURQ��,�GHVFULEHG�DQG�VKRZHG�SKRWRJUDSKV�RI�
WKH� IDVFLQDWLQJ� IRUPDWLRQV� VHHQ� LQ� WKH� FOLII� D� VKRUW�
GLVWDQFH� VRXWK� RI� $EHUDHURQ� KDUERXU� LQ� ZKLFK� WKH�
$EHU\VWZ\WK� *ULWV� KDG� EHHQ� IROGHG� DQG� IDXOWHG�� 7KH�
VWUXFWXUHV��IROGLQJ�DQG�IDXOWLQJ�VHHPHG�VR�FRPSOLFDWHG�
WKDW� ,� ZDV� XQDEOH� WR� H[SODLQ� ZKDW� KDG� KDSSHQHG� DQG�
H[SUHVVHG� WKH� KRSH� WKDW� VRPHRQH� UHDGLQJ� WKH� DUWLFOH�
FRXOG�LQWHUSUHW�WKH�URFNV�IRU�PH� 
 
,Q�2FWREHU�������,�ZDV�RQ�WKH�ILHOG�WULS�WR�2JPRUH-E\-
6HD� DQG�'XQUDYHQ�� RQ� WKH�*ODPRUJDQ�+HULWDJH� FRDVW��
OHG� E\� 'U�� *HULDQW� 2ZHQ� RI� 6ZDQVHD� 8QLYHUVLW\��
'XULQJ�RXU�ZDON�DFURVV�WKH�EHDFK�DW�'XQUDYHQ��,�DVNHG�
KLP�LI�KH�NQHZ�WKH�ORFDOLW\�DW�$EHUDHURQ�DQG�KH�DJUHHG�
WKDW� KH�GLG�DQG� WKDW�KH� WDNHV� VWXGHQWV� WKHUH� WR� ORRN�DW�
WKH�VHGLPHQWRORJ\�RI�WKH�$EHU\VWZ\WK�*ULWV�DORQJ�WKDW�
VHFWLRQ�RI�FRDVW��$V�D�UHVXOW�RI�RXU�FRQYHUVDWLRQ��,�VHQW�
P\� SKRWRJUDSKV� RI� WKH� RXWFURS� WR� KLP� IRU� KLV�
LQWHUSUHWDWLRQ��+LV� UHSO\�ZDV�YHU\�FRPSUHKHQVLYH�DQG��
QRZ�ZLWK�KLV�KHOS��,�KDYH�D�PXFK�EHWWHU�XQGHUVWDQGLQJ�
RI� WKH�SURFHVVHV� WKDW�KDG�RFFXUUHG�DW�$EHUDHURQ�VRXWK�
EHDFK� 
 
'U�� 2ZHQ� VWDUWV� E\� HPSKDVLVLQJ� WKDW� KH� LV� D�
VHGLPHQWRORJLVW�� +RZHYHU�� KH� JRHV� RQ� WR� VD\� ³,W� KDV�
EHHQ� VXJJHVWHG� WKDW� WKH� IROGV� KDG� IRUPHG� LQ�
XQFRQVROLGDWHG�VHGLPHQW��QHDU�WKH�VXUIDFH��LQ�UHVSRQVH�
WR� VORSHV�� DV� RSSRVHG� WR� µWHFWRQLF¶� GHIRUPDWLRQ�
VWUXFWXUHV� IRUPHG� VORZO\� LQ� URFN� DW� GHSWK�� +RZHYHU��
WKH� VWUXFWXUDO� JHRORJLVWV� UHMHFWHG� WKH� LGHD� GXH� WR�
FOHDYDJH��YHLQV�DQG�IUDFWXUH�SDWWHUQV�� 
 
,PDJH� �� LV� HDVLHVW� WR� LQWHUSUHW�� 7KH� IROGV� DUH� KLJKO\�
DV\PPHWULFDO�� /RRNLQJ� DW� WKH� DQWLFOLQH� LQ� WKH� FHQWUH�
OHIW��WKH�OHIW�OLPE�GLSV�JHQWO\�WR�WKH�OHIW��WKH�ULJKW�OLPE�
LV� YHUWLFDO� �DQG� LQ� VRPH� IROGV� DW� $EHUDHURQ� LW� LV�

 

,PDJH����*XOOH\�LQ�VOLGH�E\�,VDEHO�%XFNLQJKDP 

 

,PDJH����WDFNOLQJ�VPDOO�VOLGH�E\�,VDEHO�%XFNLQJKDP 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

� 

RYHUWXUQHG��VR�GLSV�VWHHSO\�WR�WKH�OHIW��7KH�ULJKW�OLPE�RI�
WKH� DQWLFOLQH� LV� YHU\� VKRUW�� DQG� MXVW� WR� WKH� ULJKW� RI� WKH�
DQWLFOLQH�WKH�EHGV�DJDLQ�GLS�JHQWO\�WR�WKH�OHIW�–�VR�WKLV�LV�
DQ�DQWLFOLQH-V\QFOLQH�SDLU��$QG� LW� ORRNV�DV� WKRXJK� WKHUH�
LV� DQRWKHU�DQWLFOLQH-V\QFOLQH�SDLU� DW� WKH� ULJKW-KDQG�HGJH�
LQ� WKH� PLGGOH� GLVWDQFH�� 7KH� IROGV� DUH� =-VKDSHG� DV� \RX�
DUH� ORRNLQJ� DW� WKHP�� 5RFNV� WKDW� DUH� WKLQO\� LQWHUEHGGHG�
WHQG� WR� SURGXFH� µFKHYURQ¶� IROGV��ZKLFK� KDYH� YHU\� WLJKW�
KLQJH�UHJLRQV�–�WKDW�LV��WKH\�IRUP�D�]LJ-]DJ�SDWWHUQ�UDWKHU�
WKDQ� JHQWO\� FXUYHG� IROGV�� 7KH� KLQJH� UHJLRQV� �ZKHUH� DOO�
WKH� EHQGLQJ� RFFXUV�� WKHUHIRUH� RIWHQ� IRUP� IDXOWV� LI� WKH�
IROGLQJ�LV�YHU\�WLJKW� 

7KHVH� HOHPHQWV� H[SODLQ� \RXU� RWKHU� LPDJHV�� ,� WKLQN� –�
FKHYURQ� IROGV�ZLWK� RQH� JHQWO\� GLSSLQJ� DQG� RQH� VWHHSO\�
GLSSLQJ� OLPE�� ZLWK� DQ� LQHTXDOLW\� RI� OLPE� OHQJWK� DQG�
VRPH�IROG�µFRUHV¶�UHSUHVHQWHG�E\�IDXOWV��,PDJH���ORRNV�D�
FRPSOHWH� PHVV� EXW� WKH� OHIW� VLGH� RI� WKH� FOLII� LQ� WKH�
EDFNJURXQG� LV� D� JHQWO\� GLSSLQJ� OLPE� DQG� WKH� VWHHSO\�
GLSSLQJ�URFNV�LQ�WKH�IRUHJURXQG�DUH�WKH�VWHHS�OLPE��KHUH�
VOLJKWO\�RYHUWXUQHG���\RX�FDQ�VHH�WKH�KLQJH�UHJLRQ�RI�DQ�
DQWLFOLQH� MXVW� WR� WKH� OHIW� RI� WKH� FDYH� LQ� WKH� FHQWUH�� 7KH�
MXPEOH� WR� WKH� ULJKW� RI� WKH� FHQWUDO� FDYH� PXVW� EH� D�
V\QFOLQH�� DQG�DQRWKHU�DQWLFOLQH� LV�YLVLEOH�DW� WKH�H[WUHPH�
ULJKW�HQG�RI�WKH�FOLII�DW�H\H�OHYHO��,�WKLQN�WKH�KLQJH�RI�WKLV�
DQWLFOLQH�IRUPV�WKH�UDLVHG�URFN�RQ�WKH�ULJKW�KDQG�VLGH�RI�
WKH� IRUHJURXQG� SODWIRUP��7KHUH�PD\� EH� D� IDXOW� UXQQLQJ�
DFURVV� WKH� LPDJH� EHWZHHQ� WKH� IRUHJURXQG� DQG� WKH� FOLII��
RIIVHWWLQJ�WKH�VWUXFWXUHV�VOLJKWO\�� 
 
 

,PDJH���� WKH�DQQRWDWHG�RQH�� VKRZV�VLPLODU� IHDWXUHV�� ,W�
VKRZV� WKDW� WKH� V\QFOLQH� LV� UHDOO\� VTXDVKHG�� 1RW�
VXUSULVLQJO\�� ZKHQ� VXFK� WLJKW� IROGLQJ� RFFXUV�� WKUXVW�
IDXOWV� DUH� FRPPRQ�� DQG� ,� WKLQN� WKLV� H[SODLQV� WKH�
GLVFRQWLQXLW\�KDOI-ZD\�XS�WKH�FOLII�´� 

'U��2ZHQ�FRQFOXGHV�E\�FDOOLQJ�WKLV�³7HUULILF�VWXII´�DQG�
WKDW� KH� VKRXOG� EH� JHWWLQJ� KLV� VWXGHQWV� WR� PDNH� ILHOG�
VNHWFKHV� RI� WKH� IHDWXUHV� DV� ZHOO� DV� ORRNLQJ� DW� WKH�
VHGLPHQWDU\� IHDWXUHV� LQ� WKH� FOLIIV� DQG� WKH� VHD-GHIHQFH�
EORFNV�� 

 

,PDJH�����/DUJH�RYHUWXUQHG�DQWLFOLQH��FRPSUHVVHG�V\QFOLQH�DQG�=�
VWUXFWXUH 

 

,PDJH����2YHUWXUQHG�IROG��KLJKO\�FRPSUHVVHG�V\QFOLQH�ZLWK�WKUXVW�
DERYH 

 

,PDJH����$QQRWDWHG�WR�VKRZ�LQWHQVH�IROGLQJ�DQG�IDXOWLQJ 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

� 

   

,� WKDQN� 'U�� 2ZHQ� IRU� WDNLQJ� WKH� WLPH� WR� LQWHUSUHW� P\�
SKRWRJUDSKV� DQG� IRU� JLYLQJ� VXFK� D� FRPSUHKHQVLYH�
VXPPDU\� 

-�- 

.LPPHULGJH�%D\�)LHOG�7ULS��WK�0D\������OHG�E\�
*UDKDP�+LFNPDQ� 
%\�3KLO�%XUJH 

 
,QWURGXFWLRQ 
 
$� JURXS� RI� ��� PHPEHUV� PHW� DW� WKH� FDU� SDUN� DW�
.LPPHULGJH� %D\� DIWHU� DQ� HQMR\DEOH� GULYH� WKURXJK� WKH�
FRXQWU\� VLGH�RQ�D�JORULRXV�VSULQJ�GD\��+DYLQJ�PHW��ZH�
ZDONHG� HDVWZDUGV� WR� JDWKHU� DW� WKH� :LOG� 6HDV� &HQWUH�
ZKHUH�ZH�UHYLHZHG�WKH�UHJLRQDO�VWUXFWXUDO�DQG�WHFWRQLF�
KLVWRU\� RI� VRXWKHUQ� (QJODQG� IURP� WKH� 9DULVFDQ� WR� WKH�
$OSLQH� RURJHQ\�� 7KLV� VHW� WKH� VFHQH� IRU� WKH� VXEVHTXHQW�
REVHUYDWLRQV� RI� WKH� VWUXFWXUDO� JHRORJ\� RI� WKH� %D\� DQG�
WKH� RULJLQ� RI� WKH� WKLFNQHVV� RI� WKH� .LPPHULGJH� &OD\��
)ROORZLQJ�WKLV�VFHQH�VHWWLQJ�ZH�ZDONHG�EDFN�DORQJ�WKH�
FOLII�WRS��SDVW�WKH�FDU�SDUN�DQG�GRZQ�WKH�SDWK�DW�*DXOWHUV�
*DS� RQWR� WKH� EHDFK�� 7KH� ILUVW� LWHP� RI� LQWHUHVW� RQ� WKH�
EHDFK� LV� WKH�0N��� SLOO� ER[��$� UHOLF� RI� WKH� IHDUV� RI� DQ�
LQYDVLRQ� GXULQJ� WKH� HDUO\� \HDUV� RI� ::��� $SSDUHQWO\�
WKHUH� ZHUH� VHYHQ� W\SHV� RI� SLOO� ER[� GHVLJQDWHG�� LQ� WUXH�
PLOLWDU\�IDVKLRQ�DV�7\SH����WR�7\SH���� 
 
+DYLQJ�FRQWHPSODWHG�RQ�WKH�SRWHQWLDO�HIILFDF\�RI�VXFK�D�
GHIHQVLYH�VWUXFWXUH�WKH�JURXS�UHYLHZHG�WKH�VWUDWLJUDSK\�
YLVLEOH�DORQJ�WKH�FOLIIV�PRYLQJ�IURP�HDVW�WR�ZHVW�EHIRUH�
EHLQJ� OHW� ORRVH� WR� H[SORUH� DQG�� ZLWKRXW� WKH� DLG� RI�
KDPPHUV� ORRN� IRU� IRVVLOV�� 7KH� .LPPHULGJH� &OD\� LV�
DEXQGDQW� LQ� IRVVLOV�� $OWKRXJK� LW� LV� DOZD\V� H[FLWLQJ� WR�
ILQG�D�IRVVLO��RXU�ILQGV�ZHUH�DV�QRWKLQJ�FRPSDUHG�WR�WKH�
IDQWDVWLF� H[KLELWV� WR� EH� VHHQ� LQ� WKH� (WFKHV� FROOHFWLRQ�
ZKLFK�ZDV�YLVLWHG�LQ�WKH�DIWHUQRRQ�� 
 
6WUXFWXUDO�*HRORJ\ 
7KHUH�DUH�WZR�PDMRU�VWUXFWXUDO�IHDWXUHV��7KH�ILUVW�LV�WKH�
IDXOW� V\VWHP� WR� WKH� QRUWK�� D� SURGXFW� RI� WKH� 9DULVFDQ�
RURJHQ\� ZKLFK� RFFXUUHG� GXULQJ� WKH� &DUERQLIHURXV�� � ,W�
ZDV�OLNHO\�UHDFWLYDWHG�GXULQJ�WKH�-XUDVVLF�UHVXOWLQJ�LQ�D�
GRZQZDUG�WKURZ�WR�WKH�VRXWK��(URGHG�VHGLPHQWV�IURP� 
 
 

 
 
 
,� WKDQN�'U��2ZHQ� IRU� WDNLQJ� WKH� WLPH� WR� LQWHUSUHW�P\�
SKRWRJUDSKV� DQG� IRU� JLYLQJ� VXFK� D� FRPSUHKHQVLYH�
VXPPDU\� 

-�- 

.LPPHULGJH�%D\�)LHOG�7ULS��WK�0D\������OHG�E\�
*UDKDP�+LFNPDQ� 
%\�3KLO�%XUJH 

 
,QWURGXFWLRQ 
 
$� JURXS� RI� ��� PHPEHUV� PHW� DW� WKH� FDU� SDUN� DW�
.LPPHULGJH�%D\�DIWHU�DQ�HQMR\DEOH�GULYH� WKURXJK� WKH�
FRXQWU\�VLGH�RQ�D�JORULRXV�VSULQJ�GD\��+DYLQJ�PHW��ZH�
ZDONHG� HDVWZDUGV� WR� JDWKHU� DW� WKH� :LOG� 6HDV� &HQWUH�
ZKHUH�ZH�UHYLHZHG�WKH�UHJLRQDO�VWUXFWXUDO�DQG�WHFWRQLF�
KLVWRU\� RI� VRXWKHUQ�(QJODQG� IURP� WKH�9DULVFDQ� WR� WKH�
$OSLQH�RURJHQ\��7KLV� VHW� WKH� VFHQH� IRU� WKH� VXEVHTXHQW�
REVHUYDWLRQV�RI� WKH� VWUXFWXUDO� JHRORJ\�RI� WKH�%D\� DQG�
WKH� RULJLQ� RI� WKH� WKLFNQHVV� RI� WKH� .LPPHULGJH� &OD\��
)ROORZLQJ�WKLV�VFHQH�VHWWLQJ�ZH�ZDONHG�EDFN�DORQJ�WKH�
FOLII� WRS�� SDVW� WKH� FDU� SDUN� DQG� GRZQ� WKH� SDWK� DW�
*DXOWHUV�*DS�RQWR�WKH�EHDFK��7KH�ILUVW�LWHP�RI�LQWHUHVW�
RQ�WKH�EHDFK�LV�WKH�0N���SLOO�ER[��$�UHOLF�RI�WKH�IHDUV�
RI� DQ� LQYDVLRQ� GXULQJ� WKH� HDUO\� \HDUV� RI� ::���
$SSDUHQWO\� WKHUH� ZHUH� VHYHQ� W\SHV� RI� SLOO� ER[�
GHVLJQDWHG��LQ�WUXH�PLOLWDU\�IDVKLRQ�DV�7\SH����WR�7\SH�
��� 
 
+DYLQJ�FRQWHPSODWHG�RQ�WKH�SRWHQWLDO�HIILFDF\�RI�VXFK�
D� GHIHQVLYH� VWUXFWXUH� WKH� JURXS� UHYLHZHG� WKH�
VWUDWLJUDSK\� YLVLEOH� DORQJ� WKH� FOLIIV�PRYLQJ� IURP� HDVW�
WR�ZHVW�EHIRUH�EHLQJ� OHW� ORRVH� WR�H[SORUH�DQG��ZLWKRXW�
WKH�DLG�RI� KDPPHUV� ORRN� IRU� IRVVLOV��7KH�.LPPHULGJH�
&OD\� LV� DEXQGDQW� LQ� IRVVLOV�� $OWKRXJK� LW� LV� DOZD\V�
H[FLWLQJ� WR� ILQG� D� IRVVLO�� RXU� ILQGV� ZHUH� DV� QRWKLQJ�
FRPSDUHG� WR� WKH� IDQWDVWLF� H[KLELWV� WR� EH� VHHQ� LQ� WKH�
(WFKHV�FROOHFWLRQ�ZKLFK�ZDV�YLVLWHG�LQ�WKH�DIWHUQRRQ�� 
 
6WUXFWXUDO�*HRORJ\ 
7KHUH�DUH�WZR�PDMRU�VWUXFWXUDO�IHDWXUHV��7KH�ILUVW�LV�WKH�
IDXOW� V\VWHP� WR� WKH� QRUWK�� D� SURGXFW� RI� WKH� 9DULVFDQ�
RURJHQ\�ZKLFK�RFFXUUHG�GXULQJ� WKH�&DUERQLIHURXV�� � ,W�
ZDV�OLNHO\�UHDFWLYDWHG�GXULQJ�WKH�-XUDVVLF�UHVXOWLQJ�LQ�D�
GRZQZDUG�WKURZ�WR�WKH�VRXWK��(URGHG�VHGLPHQWV�IURP� 
ODQG�PDVVHV� IRXQG� LQ�:DOHV�� 6RXWK�(DVW�(QJODQG� DQG�
6FRWODQG� H[WHQGLQJ� VRXWK� LQWR� <RUNVKLUH� IHG� LQWR� D�
GHHS� ���-���P�� ERUHDO� WR� VXE-WURSLFDO� VHD�� ZLWK� WKH�
EDVLQ� GHHSHQLQJ� DV� WKH� IDXOW� PRYHG�� 7KLV� UHVXOWHG� LQ��
DPRQJVW�RWKHU�WKLQJV��GHSRVLWV�RI�.LPPHULGJH�&OD\�XS�
WR����P�LQ�WKLFNQHVV�� 
 
7KH�VHFRQG�PDMRU�HYHQW� LV� WKH�IROGLQJ�DORQJ�DQ�HDVW�–�
ZHVW� OLQH� GXULQJ� WKH� $OSLQH� RURJHQ\� RI� WKH� ODWH�
&UHWDFHRXV� DQG� WKHUHDIWHU�� 7KLV� WHFWRQLF� HYHQW�
SURGXFHG�WKH�DQWLFOLQHV�RI�WKH�1RUWK�DQG�6RXWK�'RZQV�
DQG� WKH� V\QFOLQH� RI� WKH�:HDOG��7KLV� WHFWRQLF� HYHQW� DW�
.LPPHULGJH�%D\�IRUPHG�D�VKDOORZ�GLSSLQJ�DQWLFOLQH�DV�
FDQ�EH�FOHDUO\�VHHQ�LQ�WKH�FOLII�H[SRVXUH� 

 

 

,PDJH����&DWLRQHG�WR�VKRZ�VWUXFWXUDO�GHWDLOV 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

� 

.LPPHULGJH�&OD\ 
 
7KH� ODWH� -XUDVVLF� .LPPHULGJH� GDWHV� IURP� DURXQG� ����
0D� WR� ����0D�� 7KH� ORZHU� ERXQGDU\� LV� WKH� ,QFRQVWDQV�
%HG� RI� WKH� 2[IRUGLDQ� DQG� WKH� 8SSHU� ERXQGDU\� LV� WKH�
3RUWODQG�6DQG�RI�WKH�7LWKRQLDQ��.LPPHULGJH�%D\�LV� WKH�
W\SH�ORFDOLW\�� 
 
7KLV�IRUPDWLRQ�LV�WKH�PDMRU�VRXUFH�URFN�RI�WKH�1RUWK�6HD�
&HQWUDO� *UDEHQ� 2LO� )LHOGV� DQG� LV� H[WHQVLYH� DFURVV� WKH�
8.� IURP� 'RUVHW�� �ZKHUH� LW� LV� H[SRVHG��� QRUWK� HDVW�
WRZDUGV� /LQFROQVKLUH� DQG� RXW� LQWR� WKH� 1RUWK� 6HD�� 7KH�
IRUPDWLRQ� DW�.LPPHULGJH� KDV�EHHQ� WKHUPDOO\� LPPDWXUH�
IRU� RLO� DOWKRXJK� KLVWRULFDOO\� �� P� WKLFN� KLJKO\� RUJDQLF�
EODFN� VKDOH� NQRZQ� DV� WKH� %ODFNVWRQH� KDV� EHHQ� PLQHG��
.QRZQ� ORFDOO\� DV� .LPPHULGJH� &OD\� LW� EXUQV� ZLWK� DQ�
XQSOHDVDQW� VXOSKXURXV� VPHOO�� 'XULQJ� WKH� ��WK� FHQWXU\�
FRPPHUFLDO�PLQLQJ�H[WUDFWHG�DQG�UHILQHG�SDUDIILQ�ZD[�� 
 
7KH� VHGLPHQWV� DUH� SUHGRPLQDQWO\� FOD\V�� FDOFDUHRXV�
FOD\V�� FDOFDUHRXV� PXGVWRQHV�� RUJDQLF-ULFK� VKDOH� DQG�
OLPHVWRQH�RU�GRORPLWH�EHGV��0RUH�GHWDLO�LV�IRXQG�LQ�)LJ�
��� 

 
 
 
 
 
 

&\FOLFLW\ 
 
$�GLVWLQFW�F\FOLFLW\�LV�HYLGHQW�LQ�WKH�.LPPHULGJH�&OD\�DV�
PHDVXUHG� E\� WRWDO� RUJDQLF� FDUERQ� FRQWHQW� DQG�
UDGLRDFWLYLW\�OHYHOV��JDPPD�UD\�ORJV�IURP�ERUHKROHV�DQG�
PDJQHWLF� VXVFHSWLELOLW\� PHDVXUHPHQWV�� :LWKLQ� WKLV�
VHTXHQFH� FKDQJHV� LQ� PDJQHWLF� VXVFHSWLELOLW\� DUH� GXH� WR�
FKDQJHV�LQ�IHUURFDOFLWH�FRQFHQWUDWLRQV�� 
1XPHURXV� H[SODQDWLRQV� KDYH� EHHQ� JLYHQ� IRU� WKLV�
F\FOLFLW\�� 7KH� (WFKHV� PXVHXP� VWDWHV� RQH� RSWLRQ� EHLQJ�
FKDQJHV�LQ�VHD�OHYHO��7KLV�ZDV�FKDOOHQJHG�GXULQJ�RXU�WULS�
E\� ERWK� *UDKDP� +LFNPDQ�� RXU� OHDGHU�� DQG� 3URIHVVRU�
7XFNHU� 
 
7KH� DFFHSWHG� LQWHUSUHWDWLRQ� LV� WKDW� WKH� UHDVRQ� LV� GXH� WR�
0LODQNRYLWFK�F\FOHV��2YHU�NQRZQ�IUHTXHQFLHV�WKH�(DUWKV�
PRYHPHQW�FKDQJHV�LQ�WHUPV�RI�HFFHQWULFLW\�RI�RUELW��D[LDO�
WLOW� �REOLTXLW\�� DQG� SUHFHVVLRQ� RI� WKH� RUELW�� 7KHVH�
YDULDWLRQV� LQ� RUELW� DQG� WLOW� RFFXU� DSSUR[LPDWHO\� HYHU\�
��ND� DQG� ��ND�� � %RWK� HIIHFW� FOLPDWH��:DUPLQJ� RFHDQ�
WHPSHUDWXUH� LQFUHDVHV� WKH� YROXPH� RI� FDUERQDFHRXV�
SODQNWRQ� �FRFFROLWKV�� ZKLFK� DUH� D� PDMRU� FRPSRQHQW� RI�
WKH�GRORVWRQHV�� 
 
,QWHUHVWLQJ�VWUXFWXUHV�DUH�H[KLELWHG�RQ�WKH�H[SRVHG�XSSHU�
ERXQGDU\�RI�WKH�³)ODWV´�GRORVWRQH�DV�VKRZQ�LQ�,PDJHV����
��DQG��� 

 

 

,PDJH����&DU�SDUN�DW�.LPPHULGJH�%D\��7\SH����SLOO�ER[��WDQN�WUDSV�
DQG�IRUPDWLRQ�GLSSLQJ�WR�WKH�HDVW� 

 
5RFN�W\SH 'HVFULSWLRQ 

0DUO 0HGLXP�GDUN�-�GDUN�JUH\ 

6KDOH 0HGLXP�GDUN�-�GDUN�JUH\�-�
JUHHQLVK�EODFN 

6KDOH 'DUN�JUH\�-�JUHHQLVK�EODFN�–�
ROLYH�EODFN�-�ODPLQDWHG 

0XGVWRQH *UH\LVK�EODFN�–�EURZQLVK�EODFN 

/LPHVWRQH 0HGLXP�WR�GDUN�JUH\�RU�PHGL�
XP�EOXLVK�JUH\ 

'RORVWRQH 2OLYH�JUH\�RU�GDUN�\HOORZLVK 

)LJXUH�� 

 

,PDJH����,QWHUEHGGHG�PXGVWRQHV�DQG�GRORVWRQHV 

 

,PDJH� ��� &ORVH� XS� RI� GRORVWRQH� ���� FP� WKLFN�� VKRZLQJ� PDVVLYH�
WH[WXUH 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

� 

 
 

 

%H\RQG� VD\LQJ� WKDW� WKHVH� VWUXFWXUHV� DSSHDU� WR� EH� WKH�
FRQVHTXHQFH�RI�VRPH� IRUP�RI�EXULDO�H[SDQVLRQ�� UHDGHUV�
DUH�LQYLWHG�WR�SXUVXH�WKHLU�RZQ�IXUWKHU�UHVHDUFK� 

 
 
 
 
 
 

 
)RVVLO�+XQWLQJ 

7KH�.LPPHULGJH�&OD\�LV�ULFKO\�IRVVLOLIHURXV��WKRXJK�LW�
WDNHV� DQ� H[SHUW� RI� WKH� FDOLEUH� RI� 6WHYH�(WFKHV� WR� ILQG�
DQG�SUHSDUH�H[TXLVLWH�VSHFLPHQV�� 
 
7KH�GRPLQDQW�DQG�HDV\�WR�ILQG�IRVVLOV�DUH�$PPRQLWHV��
7KHVH� KDYH� JHQHUDOO\� EHHQ� FUXVKHG�� 7KH� 8SSHU�
.LPPHULGJH� FDQ� EH� FODVVLILHG� XVLQJ� WKH� $PPRQLWH�
]RQH�$XWLVVLRGRUHQVLV� 

 

,PDJH����'RORVWRQH�FODVWV�³IORDWLQJ�LQ�GLVSODVLYH�VSDUU\�IHUURDQ�GROR�
PLWH�� �3KRWR�IURP�DXWKRU��GHVFULSWLRQ�IURP�%HOODP\�-���������6XEVXU�
IDFH� H[SDQVLRQ� PHJDSRO\JRQV� LQ� 8SSHU� -XUDVVLF� 'RORVWRQH�
�.LPPHUGLJH��8.���-RXUQDO�RI�6HGLPHQWDU\�*HRORJ\��9RO�����1R��� 

 

,PDJH� ��� 6LQXRXV� ULGJHV� UXQQLQJ� SUHGRPLQDQWO\� (DVW� –:HVW� RQ� WRS�
ERXQGDU\�RI�)ODWV�'RORVWRQH 

 

,PDJH����3RUWLRQ�RI�³PHJDSRO\JRQ´�RI�DSSUR[LPDWHO\�����PHWHUV�
LQ�GLDPHWHU 

 

,PDJH����6LGH�HOHYDWLRQ�RI�'RORVWRQH�VKRZLQJ�GLVWLQFWLYHO\�GLIIHUHQW�VWUXFWXUH�
RI�VWUXFWXUH� 

 

,PDJH����7\SLFDO�FUXVKHG�$PPRQLWHV�IRXQG�LQ�GDUN�JUH\�PXGVWRQH�
�%HDFK�UXEEOH�� 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 

)RU�WUXO\�VXSHUE�IRVVLOV�D�WULS�WR�WKH�(WFKHV�FROOHFWLRQ�LV�
ZHOO� ZRUWK� LW�� � :H� GLG� WKLV� DIWHU� HDWLQJ� OXQFK� RQ� WKH�
EHDFK��DGPLULQJ�WKRVH�KDUG\�VRXOV�EUDYLQJ�D�VZLP�LQ�WKH�
VHD�RII�RI�WKH�FRQYHQLHQW�OLPHVWRQH�OHGJHV� 
 
7KH�UDQJH�RI�IRVVLOV�IRXQG�DW�.LPPHULGJH�LQFOXGHV��QRW�
RQO\� WKH� FRPPRQ� ELYDOYHV� DQG� $PPRQLWHV� EXW� ODUJHU�
VSHFLHV�LQFOXGLQJ�YDULRXV�ILVK���H�J��7KULVVRSV��VHH�3KRWR�
�����PDULQH�UHSWLOHV�LQFOXGLQJ�SOHVLRVDXUV��SOLRVDXUV�DQG�
LFKWK\RVDXUV�� 7KH� VWDWH� RI� SUHVHUYDWLRQ� DQG� WKH� HIIRUW�
UHTXLUHG� WR� H[FDYDWH� DQG� SUHSDUH� WKH� VSHFLPHQV� LV� DZH�
LQVSLULQJ��$�PXVW�VHH�YLVLW�� 

2LO�([SORUDWLRQ�DW�.LPPHULGJH 
7KLV� VHFWLRQ�ZDV� WDNHQ� IURP�*UDKDP�+LFNPDQ¶V� ILHOG�
WULS� JXLGH� DQG� DQ� H[WUDFW� IURP� 7KH� +\GURFDUERQ�
3URVSHFWLYLW\�RI�%ULWDLQ¶V�RQVKRUH�%DVLQV��'(&&�������
SJ��� 
 
)ROORZLQJ� WKH� DZDUG� RI� WKH� ILUVW� SURVSHFWLQJ� OLFHQVH�
XQGHU� WKH� 3HWUROHXP� 3URGXFWLRQ� $FW�� �������� GULOOLQJ�
ZDV� FDUULHG� RXW� GXULQJ� ����-����� DW� %URDGEHQFK�� LQ�
.LPPHULGJH�%D\�ZLWK� WUDFHV� RI� RLO� QRWHG�RQ� MRLQWV� LQ�
JUH\�VDQGVWRQH� LQ� WKH�8SSHU�-XUDVVLF�� �&RUDOOLDQ�EHGV��
6DQGVIRRW�*ULW��� DW� D� GHSWK�RI� DERXW� ���� IHHW� ����P���
7KH� ZHOO� ZDV� SOXJJHG� DQG� DEDQGRQHG� DW� ���� IHHW�
����P��� VWLOO� LQ� WKH�&RUDOOLDQ�� �2VPLQJWRP�2ROLWH��� DV�
WKH�OLPLW�RI�WKH�ULJ�KDG�EHHQ�UHDFKHG��7ZHQW\�WZR�\HDUV�
HODSVHG� EHIRUH� WKH� IXOO� VLJQLILFDQFH� RI� WKLV� GLVFRYHU\�
ZDV� DSSUHFLDWHG�� ,Q� ������ VKRZV� RI� RLO� LQ� WKH� 8SSHU�
/LDV�� �/RZHU� -XUDVVLF��� VDQGVWRQHV� IURP� D�ZHOO� WR� WKH�
ZHVW� RI� 5DGLSROH�� QHDU� :H\PRXWK�� OHG� WR� UHQHZHG�
LQWHUHVW� LQ�.LPPHULGJH�%D\��7KUHH�ZHOOV�ZHUH�GULOOHG�
DV�SDUW�RI�D�SURJUDPPH��%URDGEHQFK����ODWHU� UHQDPHG�
.LPPHULGJH-��� LQ� ������ (1(� RI� %URDGEHQFK-��� � 2LO�
ZDV�HQFRXQWHUHG�DW�D�GHSWK�RI�������IHHW�����P��LQ�WKH�
&RUQEUDVK�/LPHVWRQH��WRS�RI�WKH�0LGGOH�-XUDVVLF��&RUH�
RR]HG� RLO� IURP� SDUWLDOO\� OHDFKHG� FDOFLWH� YHLQV� DQG� D�
VHULHV� RI� SURGXFWLRQ� WHVWV� DQG� DFLG� WUHDWPHQWV� \LHOGHG�
EHWZHHQ���� DQG�������ERSG��7KH�ZHOO�ZDV� FRPSOHWHG�
DV�D�SURGXFHU�LQ�WKH�&RUQEUDVK��7ZR�RWKHU�ZHOOV�ZHUH�
GULOOHG� WR� WKH� SURGXFLQJ� KRUL]RQ� WR� WKH� HDVW�
�.LPPHULGJH� ��� DQG� VRXWKZHVW� �.LPPHULGJH� ����
SURYLQJ� WKH� H[WHQW� RI� WKH� RLOILHOG��.LPPHULGJH� �� ZDV�
DQ� DSSUDLVDO� ZHOO� GULOOHG� LQ� ������ WR� IXUWKHU� WHVW� WKH�
JHRORJLFDO� VWUXFWXUH�� EXW� LW� ZDV� WHUPLQDWHG� GXH� WR�
PHFKDQLFDO�GLIILFXOWLHV� 
 
7KH� ILHOG� EHJDQ� SURGXFLQJ� LQ� ����� DQG� IROORZLQJ� WKH�
GLVFRYHU\�DQG�VXFFHVVIXO�DSSUDLVDO�RI�WKH�:\WFK�)DUP�
2LOILHOG�� WKHUH� ZDV� UHQHZHG� LQWHUHVW� LQ� WKH�
SURVSHFWLYLW\�RI�GHHSHU�UHVHUYRLUV�LQ�WKH�DUHD���,Q�������
.LPPHULGJH���ZDV�GULOOHG�DV�DQ�H[SORUDWLRQ�ZHOO�WR�WHVW�
WKH�GHHSHU�SRWHQWLDO�RI�WKH�.LPPHULGJH�VWUXFWXUH�LQ�WKH�
6KHUZRRG� 6DQGVWRQH� �/RZHU� 7ULDVVLF��� ZLWK� WKH�
%ULGSRUW�6DQGV��/RZHU�-XUDVVLF��DV�D�VHFRQGDU\�WDUJHW��
:HDN� JDV� VKRZV� DQG� PLQRU� IOXRUHVFHQFH� ZHUH�
UHFRUGHG� WKURXJKRXW� WKH� -XUDVVLF�� 7KH� 6KHUZRRG�
VDQGVWRQH�� HQFRXQWHUHG� GHHSHU� WKDQ� SURJQRVHG�� KDG�

 

,PDJH����3RRUO\�SUHVHUYHG�ELYDOYHV 

 

,PDJH�����DERYH��6FDOHV�RI�/HSLGRWHV�ILVK��(WFKHV�&ROOHFWLRQ� 
,PDJH����EHORZ���5D\�ILQQHG�ILVK�7KULVVRSV��(WFKHV�&ROOHFWLRQ� 

 

 

,PDJH�����3OLRVDXU�YHUWHEUDH�DQG�SDGGOHV��(WFKHV�&ROOHFWLRQ� 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 

ZHDN� VRLO� VKRZV�EXW� UHVHUYRLU� TXDOLW\�ZDV� VLJQLILFDQWO\�
SRRUHU�WKDQ�DW�:\WFK�)DUP� 

-�- 

/DQGVFDSH�DQG�*HRORJ\�RI�WKH�%XUUHQ��&R�&ODUH�
,UHODQG 

%\�,VREHO�%XFNLQJKDP 
 
,�ILUVW�ZHQW�WR�WKH�GUDPDWLF�ODQGVFDSH�RI�WKH�%XUUHQ�DV�D�
VWXGHQW�LQ�������DQG�KDYH�UHWXUQHG�VHYHUDO� WLPHV��7KHUH�
ZDV� OLWWOH� FKDQJH� ZKHQ� ,� YLVLWHG� LQ� ������ EXW� GUDPDWLF�
GLIIHUHQFHV�ZKHQ�,�YLVLWHG�LQ�0D\�������$�JUHDW�GHDO�RI�
LQIRUPDWLRQ� LV� IRXQG� DW� KWWS���ZZZ�EXUUHQJHRSDUN�LH�� ��
7KH� ,ULVK� NQRZ� KRZ� WR� PDUNHW� JHRORJ\� ZLWK� ZDONV��
LQIRUPDWLRQ�ERDUGV�DQG�D�&HQWUH��7R� WKH�VRXWK�HDVW�DQG�
DEXWWLQJ�� LV� WKH�%XUUHQ�1DWLRQDO� 3DUN�� MXVW� XQGHU� ������
KHFWDUHV��ERXJKW�E\�WKH�*RYHUQPHQW�EHIRUH�WKH\�UDQ�RXW�
RI�PRQH\�DQG�UXQ�RQ�WUDGLWLRQDO�OLQHV���0RUH�LQIRUPDWLRQ�
FDQ�EH�IRXQG�DW�KWWS���ZZZ�EXUUHQJHRSDUN�LH�� 
 
$� &URPZHOOLDQ� 2IILFHU� GHVFULEHG� WKH� FRXQWU\� ³DV� QRW�
HQRXJK�ZDWHU� WR� GURZQ� D�PDQ�� ZRRG� WR� KDQJ� RQH�� QRU�
HDUWK�HQRXJK�WR�EXU\�WKHP��7KLV�ODVW�LV�VR�VFDUFH�WKDW�WKH�
LQKDELWDQWV� VWHDO� LW� IRUP�RQH� DQRWKHU� \HW� WKHLU� FDWWOH�DUH�
YHU\� IDW��7KH�JUDVV�JURZV� LQ� WXIWV�RI�HDUWK� WZR�RU� WKUHH�
IRRW� VTXDUH� WKDW� OLHV�EHQHDWK� WKH� OLPHVWRQH� URFNV�DQG� LV�
YHU\�QRXULVKLQJ´��,W�LV�D�IDLUO\�DSW�VXPPDU\� 

7KH� &DUERQLIHURXV� /LPHVWRQH� GLSV� YHU\� JHQWO\� WR� WKH�
VRXWK� HDVW�� QHYHU� PRUH� WKDQ� �� GHJUHHV�� EXW� RIWHQ� OHVV��
7KLV�DUHD�LV�D�ORQJ�ZD\�IURP�WKH�9DULVFDQ�)URQW��$�OD\HU�
RI� WKH� LPSHUYLRXV� &ODUH� VKDOHV� LV� IRXQG� DERYH� WKH�
OLPHVWRQH�� DQG� RQ� VRPH� KLOO� WRSV� WKH� *URQDJRUW�
VDQGVWRQHV� IRUP� WKH� VXPPLW� DUHD�� 7KLV� DUHD� KDV� EHHQ�
JODFLDWHG�VHYHUDO� WLPHV��KDV�*DOZD\�JUDQLWH�HUUDWLFV�DQG�
DOVR� IURP� WKH� PRVW� UHFHQW� JODFLDWLRQ�� WKH� LFH� VZHHSLQJ�
URXQG�IURP�WKH�QRUWK�DQG�KHDGLQJ�ZHVW�WR�WKH�VHD��6RPH�
RI�WKH�KLJKHU�JURXQG�PD\�KDYH�EHHQ�LFH�IUHH�GXULQJ�WKH�
ODVW� JODFLDWLRQ� DQG� WKH� WHUPLQDO�PRUDLQH� FDQ�EH� VHHQ� LQ�
WKH� 6KDQQRQ� (VWXDU\�� 7KHUH� LV� D� FOHDUO\� PDUNHG�
DOLJQPHQW�WR�VWULDWLRQV�DQG�JODFLDO�GHSRVLWV� 
 
7UDGLWLRQDO� .DUVW� VFHQHU\� LV� EHWWHU� GHYHORSHG� WKDQ� LQ�
(QJODQG�� EHFDXVH� RI� WKH� ODUJH� DUHD� DQG� GHSWK� RI�
&DUERQLIHURXV� /LPHVWRQH� DQG� DOVR� WKH� YHU\� JHQWOH� GLS��
2QH�XQXVXDO� IHDWXUH� LV� WKH�7XUORXJKV��7KHVH�VHDVRQDOO\�

ILOO� XS� ZLWK� ZDWHU� LQ� ZLQWHU� DQG� GUDLQ� DZD\� LQ� WKH�
VXPPHU� ZKHQ� UDLQIDOO� LV� OHVV�� 6RPH� KDYH� SHDW�
GHYHORSPHQW�EXW�WKH�OXVK�VXPPHU�JUD]LQJ�LV�LPSRUWDQW�
LQ�WKH�FDWWOH�UHDULQJ�HFRQRP\��7KH�ODUJHVW� LV�DW�&DUUDQ�
EHLQJ����NP���$IWHU�SURORQJHG�RU�KHDY\�UDLQ�WKH�3ROMH�
ILOOV� XS� WR� IRUP� WKH� WXUORXJK�� EXW� ZKHQ� OHVV� ZHW� WKH�
&DVWOHWRZQ� ULYHU� IORZV� RYHU� WKH� VXUIDFH� EHIRUH� JRLQJ�
XQGHUJURXQG� 

&DYHV�UDQJH�IURP�WKH�YHU\�UHFHQW�DQG�VXSHUILFLDO�DW�WKH�
SUHVHQW� VKDOH�OLPHVWRQH� ERXQGDU\� WR� ZHOO-GHYHORSHG�
V\VWHPV� ZLWK� VHYHUDO� OHYHOV�� VRPH� XQGHU� VHD-OHYHO��
0DQ\�DUH�ZHW�DQG�SURQH�WR�IORRGLQJ��� 

 

,PDJH����'U\DV�RFWRSHWDOD�XVXDOO\�D�%RUHDO�SODQW—3DUW�RI�WKH�0D\�
IORZHU�H[WUDYDJDQ]D�LQ�WKH�%XUUHQ� 

 

,PDJH����)ROGHG�OLPHVWRQH�RQ�0XOODJKPRUH�%XUUHQ�1DWLRQDO�3DUN 

 

,PDJH����(GJH�RI�D�WXUORXJK�LQ�0D\���:DWHU�ZDV�UDSLGO\�GU\LQJ��EXW�
ZDUP�DQG�,¶G�QHYHU�VHHQ�VR�PDQ\�WDGSROHV��$�WKLQ�ILOP�RI�VLOW�FRY�
HUHG�WKH�KDUG�URFN� 

 

,PDJH����9LHZ�IURP�0XOODJKPRUH�WR�/RXJK�*HDODLQ 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 
 
7KHUH�DUH�PDUNHG�VXUIDFH�YDOOH\V�LQ�WKH�OLPHVWRQH� 
 
:KDW� \RX� LPPHGLDWHO\� VHH� KRZHYHU� LV� WKH� OLPHVWRQH�
SDYHPHQW�� DQG� LQ� 0D\� WKH� VSHFWDFXODU� XQLTXH� IORUD��
:KDW� LV� QRW� DSSUHFLDWHG� LV� WKDW� WKH� OLPHVWRQH�SDYHPHQW�
KDV�GHYHORSHG�XQGHU�D�VRLO�FRYHU��7KH�KLJK�&2��OHYHO�LQ�
VRLO� DLU� IDFLOLWDWHV� WKH� FKHPLFDO� HURVLRQ�� ,Q� WKH� %XUUHQ�
WKLV� VRLO� FRYHU�ZDV� UHPRYHG� DERXW� ������%&�ZKHQ� WKH�
%HDNHU�SHRSOH� FOHDUHG� WKH�ZRRGHG� FRYHU��5HVLGXDO� VRLO�
KDV�EHHQ�GDWHG�IURP�WKH�EDVH�RI�WKH�JU\NHV� 
 
7KHUH� LV� WKH� VWUDQJH�VLJKW�RI� VWRQH�ZDOOV�GLYLGLQJ� ILHOGV�
WKDW�VHHP�WR�FRQVLVW�MXVW�RI�OLPHVWRQH�SDYHPHQW��0RXQG�
ZDOOV� DUH� ��-��� FPV� KLJK� DQG� ��� WR� ���� FPV� DFURVV��
7KH\�GDWH�IURP�WKH�HDUO\�%URQ]H�$JH�������WR�������%&��
UHVW� RQ� EHGURFN� DQG� VHHP� DVVRFLDWHG� ZLWK� WKH� %HDNHU�
3HRSOH��7KH�ILHOGV�ZHUH�VPDOO�DQG�LUUHJXODU�DQG�DOLJQHG�
1:�6(�� 6ODE� :DOOV� PDGH� IURP� XSHQGHG� VODEV� RI�
OLPHVWRQH�SUHGDWH�WKH�SDULVK�V\VWHP�EXW�DUH�PRUH�UHFHQW�
WKDQ� WKH� WXPEOH�ZDOOV�� 7KHVH� DUH� OLQHDU��PDGH� RI� VWRQH�
DQG� VWDQGLQJ� RQH� RU� WZR� FRXUVHV� KLJK�� � 7KH\� DUH�
DVVRFLDWHG�ZLWK�WKH�ULQJ�DQG�VWRQH�IRUWV�WKDW�GDWH����$'�
WR�&��WK��(DUO\�&KULVWLDQ�VLWHV�DUH�RIWHQ�DVVRFLDWHG�ZLWK�
D� SUHFLRXV� VSULQJ� ZKHUH� D� FOD\� EDQG� LQ� WKH� OLPHVWRQH�
EULQJV�ZDWHU�WR�WKH�VXUIDFH� 
 
&DWWOH� WUDGLWLRQDOO\� DUH� JUD]HG� RQ� WKH� KLOOV� LQ� ZLQWHU��
7KHUH� DUH� QR� IURVWV�� DQG� LQ� VXPPHU� WKH\� DUH�PRYHG� WR�
WKH� ORZ� JURXQG� WR� JUD]H� ODQG� WKDW� LV� IORRGHG� LQ�ZLQWHU��
7KH�GHVSHUDWH� VHDUFK� IRU� IHHG� LQ�ZLQWHU�PHDQV�DQ\� WUHH�
VKRRWV�DUH�QLEEOHG�GRZQ��1R�VKHHS�KDYH�EHHQ�NHSW�KHUH�
VLQFH�DERXW������� 

7KH� JHQHUDO� SRSXODWLRQ� RI� &DUURQ� ZDV� !������ LQ� �����
EHIRUH� WKH� SRWDWR� IDPLQH�� � ,Q� ������ WKDW� ILJXUH� KDG�
GURSSHG� WR� ���� DQG� LV� VWLOO� IDOOLQJ�� ,W� LV� WKH� LQWHQVH�
WUDGLWLRQDO� JUD]LQJ� WKDW� OHG� WR� GHIRUHVWDWLRQ� LQ� WKH� DUHD�
DQG�NHSW� WKH� OLPHVWRQH�SDYHPHQW�YLVLEOH�� ,W� LV� UHFNRQHG�
WKH� DPRXQW� RI� SDYHPHQW� ZDV� WZLFH� SUHVHQW� OHYHOV� LQ�
������ 
 
7KH� DYHUDJH� DQQXDO� UDLQIDOO� LV� DSSUR[LPDWHO\� ����PP�
S�D�� 2QFH� WUHH� FRYHU� ZDV� UHPRYHG� HURVLRQ� RI� WKH� WKLQ�
VRLO�� GHYHORSHG� RQ� JODFLDO� GHSRVLWV�� PXVW� KDYH� EHHQ�
UDSLG�� 6R�PXFK� VODE� OLPHVWRQH� KDV� EHHQ� XVHG� LQ� ZDOOV��

PRQXPHQWV� DQG� IRUWV� LW� LV� KDUG� WR� ILQG� WKH� H[SHFWHG�
VFXOSWXUHV� OLPHVWRQH� SDYHPHQW�� ,Q� SODFHV� OLPHVWRQH�
ERXOGHU� HUUDWLFV� DUH� OHIW� RQ� WKH� VXUIDFH� ZKHQ� DOO� WKH�
VPDOOHU� SDUWLFOHV� KDYH� EHHQ� UHPRYHG��2Q� 6OLHYH� (OYD�
WKHUH� DUH� ERXOGHUV� RI� *DOZD\� JUDQLWH� IURP� DQ� HDUOLHU�
JODFLDWLRQ�� 
 
$� GHFUHDVHG� SRSXODWLRQ� DQG� FKDQJHG� DJULFXOWXUDO�
SUDFWLVH� KDV� UHVXOWHG� LQ� PXFK� UHFHQW� JURZWK� RI� KD]HO�
VKUXE� RQ� DUHDV� SUHYLRXVO\� H[SRVHG� OLPHVWRQH�
SDYHPHQW�� 7KLV� LV� IURP� HLWKHU� D� ORZHULQJ� RI� JUD]LQJ�
LQWHQVLW\�� RU� XVLQJ� D� EUHG� RI� EHHI� FDWWOH� QRW� DEOH� WR�
WKULYH� LQ� WKHVH� FRQGLWLRQV� RQ� WKH� ZLQWHUDJH�� /DFN� RI�
VXPPHU�JUD]LQJ�PHDQV�WKH�IORZHUV�JURZ�ZLWKRXW�EHLQJ�
WUDPSOHG�� 6WHSV� DUH� EHLQJ� WDNHQ� ZLWK� (8� IXQGLQJ�� WR�
HQFRXUDJH�WUDGLWLRQDO�IDUPLQJ�PHWKRGV�WR�PDLQWDLQ�WKH�
SDYHPHQW�� 7KH� IHUDO� JRDWV� GR� QRW� KHOS�� 1RW� RQO\� GR�
WKH\� IROORZ� HDFK� RWKHU� DQG� MXPS� RYHU� WKH�ZDOO� DW� WKH�
VDPH�SODFH��QHFHVVLWDWLQJ� IXWXUH� UHSDLU��EXW� WKH\�JUD]H�
WKH�JRRG�YDOOH\�ODQG�WKH�IDUPHU�ZDQWV�IRU�KLV�VWRFN� 

7KH� OLPHVWRQH� SDYHPHQW� LV� WKH� UHVXOW� RI� %URQ]H� $JH�
FOHDUDQFH� DQG� D� YHU\� SDUWLFXODU� DJULFXOWXUDO� UHJLPH��
7KH� XQLTXH� IORUD� LV� D� PL[� RI� ,FH� $JH� UHPQDQWV��
ZRRGODQG�IORRU�DQG�VRXWKHUQ�(XURSHDQ��7KLV�DUHD�QRZ�
GHSHQGV�RQ�WKH�YLVLWRUV��VR�GR�YLVLW� 

-�- 

0\�7RS���*HRORJLFDO�6LWHV�RI�3HPEURNHVKLUH 
%\�0HJDQ�7D\ORU��<HDU����:HOOV�&DWKHGUDO� 

 

3HPEURNHVKLUH�LV�D�VPDOO��\HW�EHDXWLIXO�FRXQW\�ORFDWHG�
LQ�6RXWKZHVW�:DOHV�RQ� WKH�FRDVW�RI�WKH�,ULVK�6HD��7KH�
FRXQW\�LV�KRPH�WR�3HPEURNHVKLUH�&RDVW�1DWLRQDO�3DUN�
GHVLJQDWHG� LQ�������ZKLFK� LV� WKH�RQO\�FRDVWDO�QDWLRQDO�
SDUN�LQ�WKH�8QLWHG�.LQJGRP��7KH�3HPEURNHVKLUH�&RDVW�
1DWLRQDO�3DUN�ZDV�DOVR�UHFHQWO\�UDQNHG�WKH�VHFRQG�EHVW�
FRDVWOLQH� LQ� WKH� ZRUOG� E\� WKH� 1DWLRQDO� *HRJUDSKLF�
PDJD]LQH� DQG� WKRXVDQGV�RI� WRXULVWV� YLVLW� LW� HYHU\� \HDU�
WR� YLVLW� LWV� VWXQQLQJ� EHDFKHV�� FDVWOHV� DQG� VHDV��
+RZHYHU�� WKHUH� LV� PRUH� WR� 3HPEURNHVKLUH� WKDQ�
EHDXWLIXO�VFHQHU\�DQG�KLJK�OHYHOV�RI�ELRGLYHUVLW\���,W�LV�
DOVR�UHQRZQHG�IRU�LWV�VSHFWDFXODU�JHRORJ\�ZLWK�D�ZLGH�
UDQJH� RI� OLWKRORJLHV� IURP� GLIIHUHQW� JHRORJLFDO� WLPH�
SHULRGV��7UDYHOOLQJ�IURP�WKH�VRXWK�RI�WKH�FRXQW\�WR�WKH�
QRUWK�LW�LV�SRVVLEOH�WR�WUDYHO�EDFN�LQ�WLPH�WKURXJK�FURVV�
PLOOLRQV�RI�\HDUV�RI�JHRORJLFDO�KLVWRU\�IURP�'HYRQLDQ�

 

,PDJH�����9LHZ�IURP�0XOODJKPRUH�RI�EDUH�OLPHVWRQH�LQVLGH�WKH�QD�
WLRQDO�SDUN 

 

,PDJH����)HUDO�JRDWV�DUH�D�SUREOHP 
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 DQG� &DUERQLIHURXV� WR� 6LOXULDQ�� 2UGRYLFLDQ�� &DPEULDQ�
DQG� HYHQ� 3UHFDPEULDQ� SHULRGV�� 7KLV� KDV� OHG� WR� WKH�
3HPEURNHVKLUH� &RDVW� EHFRPLQJ� RQH� RI� WKH� 8.¶V� PRVW�
LPSRUWDQW�YHQXHV�IRU�JHRORJLFDO�ILHOGZRUN�DQG�UHVHDUFK��
0\�PXP¶V�IDPLO\�LV�IURP�3HPEURNHVKLUH�DQG�,¶YH�EHHQ�
WKHUH� HYHU\� VXPPHU� VLQFH� ,� ZDV� ERUQ�� EXW� LW� ZDV� RQO\�
UHFHQWO\�ZKHQ�,�VWDUWHG�$�/HYHO�*HRORJ\�LQ������WKDW�,�
VWDUWHG� WR� UHDOLVH�KRZ�GLYHUVH� LWV�JHRORJ\�� ,Q� WKH�(DVWHU�
KROLGD\�DQG�WKLV�VXPPHU��,�VSHQW�D�ORW�RI�WLPH�UH-YLVLWLQJ�
P\� IDYRXULWH� SODFHV� DQG� ORRNLQJ� DW� WKHLU� GLIIHUHQW�
JHRORJLFDO�IHDWXUHV�XVLQJ�DGYLFH�IURP�P\�VFKRRO�WHDFKHU�
DQG� D� KHOSIXO� KDQGERRN� �*HRUJH�� ������� 7KLV� KDV�
DOORZHG� PH� WR� ZULWH� WKLV� DUWLFOH� ZLWK� P\� 7RS� ��
*HRORJLFDO� 6LWHV� RI� 3HPEURNHVKLUH� VKRZQ� LQ� )LJXUH� ��
EHORZ��,�KRSH�\RX�HQMR\�LW�� 

$EHUHLGG\�%D\ 
 
$EHUHLGG\� %D\� LV� ORFDWHG� LQ� 1RUWK� 3HPEURNHVKLUH�
�)LJXUH����DQG�KDV�EHFRPH�D�SRSXODU�VSRW�LQ�UHFHQW�\HDUV�
IRU� JHRORJLVWV� DQG� KROLGD\PDNHUV� DOLNH�� ,Q� WKH� ��WK�
&HQWXU\�� $EHUHLGG\� ZDV� WKH� VLWH� RI� DQ� LPSRUWDQW� VODWH�
TXDUU\�HPSOR\LQJ�PDQ\�SHRSOH�ORFDOO\���+RZHYHU�ZKHQ�
WKH� VODWH� SURGXFWLRQ� FHDVHG� LQ� ����� WKH� TXDUU\� ZDV�
EODVWHG� RSHQ� WR�PDNH� D� KDUERXU� HQWUDQFH��7KLV� IORRGHG�
TXDUU\��D�GHVLJQDWHG�666,�IRU�LWV�PDULQH�HFRV\VWHPV��KDV�
QRZ�EHFRPH�NQRZQ�DV�WKH�%OXH�/DJRRQ�DQG�LV�D�SRSXODU�
GLYLQJ�� VZLPPLQJ� DQG� FOLII� GLYLQJ� DUHD�� D� SODFH� P\�
EURWKHU� DQG� ,� KDYH� YLVLWHG�PDQ\� D� WLPH� RYHU� WKH� \HDUV��
$EHUHLGG\� KDV� DOVR� EHFRPH� NQRZQ� IRU� LWV� DEXQGDQW�
FROOHFWLRQ� RI� JUDSWROLWH� IRVVLOV�� D� FRORQLDO� SODQNWRQLF�
FUHDWXUH� FRPPRQ� LQ� WKH� /RZHU� 3DOHR]RLF�� *UDSWROLWHV�
DUH� YHU\� LPSRUWDQW� ]RQH� IRVVLOV� XVHG� LQ� UHODWLYH� GDWLQJ�
PHWKRGV� GXH� WR� WKHLU� KLJK� DEXQGDQFH�� UDSLG� HYROXWLRQ��
ZHOO� SUHVHUYHG� IRVVLOV� DQG� WKDW� WKH\� ZHUH� IDFLHV-IUHH�
ZKHQ�DOLYH�ZKLFK�KDV�OHG�WR�WKHP�EHFRPLQJ�JHRORJLFDOO\�
ZLGHVSUHDG�� � 7KH� PRVW� DEXQGDQW� JUDSWROLWHV� DW�
$EHUHLGG\� DUH� WKH� 7XQLQJ-)RUN� *UDSWROLWH��
'LG\PRJUDSWXV� PXUFKLVRQL�� 7KLV� VSHFLHV� H[LVWHG� IRU� D�
UHODWLYHO\� VKRUW� SHULRG� RI� WLPH�� GXULQJ� WKH� 0LGGOH�
2UGRYLFLDQ��EHWZHHQ�����WR�����P\D��7KH�JUDSWROLWHV�DW�
$EHUHLGG\� DUH� IRXQG� LQ� WKH� 2UGRYLFLDQ� %ODFN� 6KDOHV�
EHWZHHQ�WKH�VODWH�DQG�YROFDQLF�URFNV�RQ�HLWKHU�KHDGODQG�
RI� $EHUHLGG\� %D\� ZKLFK� IRUP� WKH� IROG� OLPEV� RI� WKH�
DV\PPHWULFDO� /ODQULDQ� 6\QFOLQH�� WKH� D[LV� RI� ZKLFK� LV�
IRXQG�DW�WKH�VRXWKHUQ�HQG�RI�WKH�ED\��� 
 

 
6WDFN�5RFNV�DQG�WKH�*UHHQ�%ULGJH�RI�:DOHV 
 
7KLV�SDUW�RI�WKH�3HPEURNHVKLUH�&RDVW�1DWLRQDO�3DUN�LV�
ORFDWHG� LQ� WKH� &DVWOHPDUWLQ� $UWLOOHU\� 5DQJH� LQ� 6RXWK�
3HPEURNHVKLUH� �VHH�)LJXUH����� � ,W� LV�VWLOO�DFWLYHO\�XVHG�
E\�WKH�PLOLWDU\�IRU�WUDLQLQJ�SXUSRVHV��DQG�DV�D�UHVXOW�WKH�
ODQG� LV� QRW� IHUWLOLVHG� DQG� LV� YHU\� ELRGLYHUVH�� � ,W� LV�
GHVLJQDWHG� DV� D� 6LWH� RI� 6SHFLDO� 6FLHQWLILF� ,QWHUHVW�
�666,���D�6SHFLDO�3URWHFWHG�$UHD��63$���DQG�D�6SHFLDO�
$UHD� RI� &RQVHUYDWLRQ� �6$&�� WR� SURWHFW� LWV� ULFK�
JHRORJLFDO�DQG�IRVVLO�KHULWDJH��7KH�DUHD�LV�FRPSULVHG�RI�
KLJK��GUDPDWLF�&DUERQLIHURXV�/LPHVWRQH�FOLIIV�IRUPLQJ�
VRPH�RI�WKH�PRVW�IDPRXV�JHRPRUSKRORJLFDO�IHDWXUHV�LQ�
WKH� 8.� LQFOXGLQJ� ZDYH� FXW� SODWIRUPV�� VWDFNV�� EORZ�
KROHV� DQG� OLPHVWRQH� FDYH� V\VWHPV�� � 7KHVH� FOLIIV� DUH�
DOVR� YHU\� LPSRUWDQW� IRU� ZLOGOLIH� DV� WKH\� SURYLGH�
KDELWDWV� IRU� YDVW� FRORQLHV� RI� VHDELUGV� VXFK� DV�
JXLOOHPRWV�� UD]RUELOOV� DQG� IXOPDUV�DQG�QHVWLQJ� VLWHV�RI�
FKRXJKV��UDYHQV�DQG�SHUHJULQHV��7KLV�DUHD�LV�DOVR�YHU\�
ZHOO�NQRZQ�IRU� URFN�FOLPELQJ�DQG� LW� LV�TXLWH�FRPPRQ�
WR� VHH�D�SHUVRQ�VFDOLQJ�YHUWLFDO���P�FOLIIV�� IRUPHG�E\�
GLIIHUHQWLDO� PDULQH� HURVLRQ� DORQJ� YHUWLFDO� MRLQWV� DQG�
VPDOO� IDXOWV�� GXULQJ� WKH� VXPPHU� PRQWKV�� 7KH� *UHHQ�
%ULGJH� RI�:DOHV� LV� DQ� DOPRVW� WH[WERRN� H[DPSOH� RI� D�

 

)LJXUH����7KH�*HRORJ\�RI�3HPEURNHVKLUH��EDVHG�RQ�D�PDS�SURGXFHG�
E\�WKH�3HPEURNHVKLUH�&RDVW�1DWLRQDO�3DUN�$XWKRULW\ 

 

,PDJH����µ7XQLQJ�IRUN¶�JUDSWROLWH��7KH�GLG\PRJUDSWXV�PXUFKLVRQL¶�
JUDSWROLWH�LV�WKH�PRVW�DEXQGDQW�VSHFLHV�IRXQG�DW�$EHUHLGG\�%D\�IRXQG�
LQ�WKH�2UGRYLFLDQ�6KDOHV�WKHUH���6RXUFH��KWWSV���
FRPPRQV�ZLNLPHGLD�RUJ�ZLNL�

 

,PDJH����7KH�%OXH�/DJRRQ�DW�$EHUHLGG\�%D\��2QFH�DQ�ROG�VODWH�
TXDUU\�WKLV�VKHOWHUHG�KDUERXU�LV�QRZ�DQ�666,�DQG�D�SRSXODU�VSRW�IRU�
VZLPPLQJ��GLYLQJ�DQG�FOLII�MXPSLQJ�ZLWK�KROLGD\PDNHUV���6RXUFH��
KWWSV���ZZZ�FRXQWU\ILOH�FRP�JR-RXWGRRUV�GD\V-RXW�GD\-RXW-
DEHUHLGG\-ED\-SHPEURNHVKLUH��� 
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QDWXUDO�VHD�DUFK�ZLWK�D�VSDQ�RI�URXJKO\���P��7KLV�DUFK�LV�
PRVWO\� PDVVLYHO\� EHGGHG� &DUERQLIHURXV� /LPHVWRQH��
NQRZQ� DV� 6WDFNSROH� /LPHVWRQH�� ZLWK� LQWHUEHGGHG�
PXGVWRQH��(YHQWXDOO\�WKLV�DUFK�ZLOO�FROODSVH�WR�IRUP�WZR�
VHD� VWDFNV� GXH� WR� ZHDWKHULQJ� DQG� HURVLRQ� E\� WKH� ZLQG��
UDLQ� DQG�� RI� FRXUVH�� WKH� VHD� ZLWK� LWV� SRZHUIXO� ZDYH�
DFWLRQ�� ,¶YH� YLVLWHG� WKLV� VSRW� LQ� YHU\� VWRUP\� ZHDWKHU��
ZKHUH�WKH�ZLQGV�DUH�VR�VWURQJ�LW¶V�WULFN\�WR�VWDQG�XS�DQG�
WKH�VSUD\�IURP�WKH�ZDYHV�GUHQFKHV�\RX�DV�\RX�QHDU� WKH�
HGJH�� 6WDFN� 5RFNV� LV� ORFDWHG� DERXW� ���P� DZD\� WR� WKH�
(DVW� DQG� LV� DQ� H[DPSOH� RI� WZR� OLPHVWRQH� SLQQDFOHV�
NQRZQ� DV� WKH� (OHJXJ� 6WDFNV�� µ(OHJXJ¶� LV� WKH� :HOVK�
QDPH� IRU� JXLOOHPRWV��7KHUH� LV� D� IDXOW� WKDW� VHSDUDWHV� WKH�
WZR�VWDFNV�ZKLFK�GRZQWKURZV�WR�WKH�(DVW��7KLV�LV�VKRZQ�
E\�D�SURPLQHQW�SDODHRNDUVW�RQ� WKH� VXUIDFH�RI� WKH� ODUJHU�
VWDFN�ZKLOH�LW� LV�DOVR�YLVLEOH�LQ�WKH�FHQWUH�RI�WKH�VPDOOHU�
VWDFN��� 

6WUXPEOH�+HDG 
 
6WUXPEOH�+HDG�LV�ORFDWHG�LQ�1RUWK�3HPEURNHVKLUH��:HVW�
RI� )LVKJXDUG� �VHH� )LJXUH� ���� 7KLV� DUHD� LV� NQRZQ� DV� WKH�
3HQFDHU� 3HQLQVXOD�� WKRXJK� LW� LVQ¶W� DFWXDOO\� D� SHQLQVXOD��
ZLWK�WKH�6WUXPEOH�+HDG�OLJKWKRXVH�FUHDWLQJ�D�IRFDO�SRLQW�
RQ� WKH� FRDVW�� 7KLV� DUHD� LV� SDUW� RI� WKH� 6WUXPEOH� +HDG�
9ROFDQLF� *URXS� DQG� FRPSURPLVHV� D� PL[WXUH� RI�
VXEDTXHRXV�IHOVLF�WXIIV��UK\ROLWHV�DQG�IHOVLF-PDILF�SLOORZ�
ODYDV� ZKLFK� DUH� LQWHUEHGGHG� ZLWK� EODFN� VKDOHV� DQG�
WXUELGLWHV�� 

7KHVH�URFNV�ZHUH�IRUPHG�LQ�DQ�HORQJDWHG�FDOGHUD�ZLWK�
WKH� VRXWKHUQ� PDUJLQ� PDUNHG� E\� WKH� )LVKJXDUG-
&DUGLJDQ�)DXOW��7KH�YROFDQLF�DQG�VHGLPHQWDU\�URFNV�RI�
WKLV� DUHD� DUH� ERWK� LQWHUUXSWHG� E\� GROHULWH� DQG� JDEEUR�
LQWUXVLRQV� ZKLFK� RFFXUUHG� DW� WKH� VDPH� WLPH� DV� WKH�
YROFDQLF� DFWLYLW\�� $W� WKH� 6WUXPEOH� +HDG� OLJKWKRXVH�
WKHUH� LV� D� ODUJH� DUHD� RI� SLOORZ� ODYD�� 3LOORZ� ODYD� LV�
IRUPHG�ZKHQ�EDVDOW�ODYD�LV�H[WUXGHG�IURP�IDXOW-GHILQHG�
VXEPDULQH� ILVVXUHV��:KHQ� WKH� ODYD�FRPHV� LQWR�FRQWDFW�
ZLWK� WKH� VHD�ZDWHU� LW� FRROV� UDSLGO\� IRUPLQJ�FRQFHQWULF�
IUDFWXUHV� DQG� D� JODVV\� RXWHU� OD\HU� ZKLFK� WKHQ� DFWV� WR�
LQVXODWH� WKH� LQQHU� SLOORZ� VR� LW� FRROV�PRUH� VORZO\�� $V�
WKLV� RXWHU� JODVV\� REVLGLDQ� OD\HU� LQVXODWHG� WKH� LQQHU�
SLOORZ�� LW� DOVR� WUDSSHG� JDV� YRODWLOHV� ZKLFK� ZHUH�
H[VROYHG�IURP�WKH�ODYD�FUHDWLQJ�YHVLFXODU�WH[WXUH�� 

 

 

,PDJH����7KH�VKHHU�OLPHVWRQH�FOLIIV�QHDU�6WDFN�5RFNV���3KRWR�WDNHQ�E\�
WKH�DXWKRU������������ 

 

,PDJH����3LOORZ�/DYD�DW�6WUXPEOH�+HDG���3KRWR�WDNHQ����������� 

 

,PDJH����9HVLFXODU�WH[WXUH�IRXQG�DW�6WUXPEOH�+HDG��EHORZ�WKH�FDU�
SDUN��DW�WKH�ODUJH�SLOORZ�ODYD�DUHD���3KRWR�WDNHQ�E\�WKH�DXWKRU��
��������� 

 

,PDJH����$P\JGDORLGDO�WH[WXUH�IRXQG�DW�6WUXPEOH�+HDG��PLQHUDO�
XQLGHQWLILHG���3KRWR�WDNHQ�E\�WKH�DXWKRU����������� 
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  6RPH� RI� WKHVH� YHVLFOHV� ZHUH� WKHQ� ODWHU� LQILOOHG� E\�
SUHFLSLWDWHG�PLQHUDOV�VXFK�DV�FDOFLWH�RU�FKORULWH�FUHDWLQJ�
DQ� DP\JGDORLGDO� WH[WXUH� KRZHYHU� PDQ\� RI� WKH�
DP\JGDOHV�ZHUH�WKHQ�ODWHU�UHPRYHG�E\�ZHDWKHULQJ�� 
 
6WDFNSROH�4XD\� 
 

6WDFNSROH�4XD\� LV� ORFDWHG� LQ�6RXWK�3HPEURNHVKLUH� DQG�
LV� RZQHG� E\� WKH� 1DWLRQDO� 7UXVW�� ,W� LV� SDUW� RI� WKH�
6WDFNSROH� (VWDWH� 6$&�� 63$� DQG� KDV� PXOWLSOH� 666,�
GHVLJQDWLRQV� IRU�ERWK� LWV�JHRORJ\�DQG�ELRGLYHUVLW\��7KLV�
DUHD� RI� FRDVWOLQH� LV� SDUWLFXODUO\� LQWHUHVWLQJ� DV� WKHUH� DUH�
PDQ\� IDXOWV� DQG� IROGV� DQG� GUDPDWLF� FRDVWDO� IHDWXUHV�
ZKLFK�VKRZ�WKH�WHFWRQLF�KLVWRU\�RI�WKH�DUHD�� 

$W� 6WDFNSROH� 4XD\� LW� LV� SRVVLEOH� WR� VHH� WKH� ERXQGDU\�
EHWZHHQ� WKH� 2OG� 5HG� 6DQGVWRQH� FRQWDLQLQJ�
FRQJORPHUDWHV�DQG�VDQGVWRQHV�DQG�PXGVWRQHV�ODLG�GRZQ�
LQ� WKH�'HYRQLDQ� DQG�6LOXULDQ� SHULRGV� EHWZHHQ� ���-����
0D� DQG� WKH� *UH\� &DUERQLIHURXV� /LPHVWRQH� �IURP� WKH�
9LVHDQ� $JH�� FRQWDLQLQJ� FRUDO� IRVVLOV�� EUDFKLRSRGV��
ILVKHV�� ELYDOYHV� DQG� PDQ\� RWKHU� OHVV� DEXQGDQW� IRVVLOV��
7KLV�VKRZV�WKDW�DW�WKLV�WLPH�WKH�DUHD�ZDV�VXEPDULQH�LQ�D�
WURSLFDO�ODWLWXGH�GXH�WR�WKH�SUHVHQFH�RI�WKH�FRUDOV��$OVR�DW�
WKH�1RUWK�&RYH� RI� 6WDFNSROH�4XD\� WKHUH� LV� D� GUDPDWLF�
H[SRVHG�V\QFOLQH�ZKLFK��DORQJ�ZLWK�WKH��P�IDXOW�EUHFFLD�
DQG� JRXJH� �LQ� WKH�4XD\�+DUERXU�� DQG� WKH� VOLFNHQVLGHV��
SUHVHQW� ERWK� KHUH� DQG� DW� QHDUE\�%DUDIXQGOH�%D\�� VKRZ�
WKH�IRUFHIXO� WHFWRQLF�DFWLYLW\�WKDW� WKLV�DUHD�XQGHUZHQW�LQ�
WKH� 9DULVFDQ� 2URJHQ\� LQ� WKH� /DWH� 3DOHR]RLF� DQG�
VXEVHTXHQW�WHFWRQLF�IRUFHV�DIWHU�WKLV�HYHQW� 

 
0DUORHV�%HDFK� 
 

0DUORHV� LV� D� ORQJ�� VDQG\�� WLGDO� EHDFK� ORFDWHG� LQ�:HVW�
3HPEURNHVKLUH� ZKLFK� LV� DERXW� ���� NP� ORQJ� DQG� YHU\�
SRSXODU� ZLWK� WRXULVWV�� QDWXUH� ORYHUV� DQG� JHRORJLVWV�
DOLNH�� 7KLV� EHDFK� LV� ORFDWHG� QHDU� WKH� 'HHU� 3DUN� DW�
0DUWLQ¶V� +DYHQ� ZKHUH� WKH� ERDWV� IRU� GD\� WULSV� WR� WKH�
6NRPHU� ,VODQG�0DULQH�1DWXUH�5HVHUYH� DQG�6NRNKROP�
MXVW�RIIVKRUH�DQG�*UDVVKROP�O\LQJ���QDXWLFDO�PLOHV�RXW�
WR� WKH�:HVW�� OHDYH� WR�VHH� WKH� LQWHUQDWLRQDOO\� LPSRUWDQW�
VHDELUG�FRORQLHV�RQ�WKH�LVODQGV��7KHUH�DUH�RYHU���������
QHVWLQJ� SDLUV� RI�0DQ[� 6KHDUZDWHUV� DORQH� RQ� 6NRPHU��
DQG� ������� SDLUV� RI� JDQQHWV� EUHHGLQJ� RQ� *UDVVKROP���
7KH� DUHD� LV� DOVR� IDPRXV� IRU� LWV� $WODQWLF� *UH\� 6HDO�
FRORQ\��DQG�LQ�WKH�'HHU�3DUN�LW�LV�SRVVLEOH�WR�VHH�*UH\�
6HDO�SXSV�LQ�WKH�$XWXPQ�ZLWK�JRRG�H\HVLJKW�DQG�D�SDLU�
RI�ELQRFXODUV�� 
 
0DUORHV�LV�YHU\�LPSRUWDQW�IRU�JHRORJ\�DV�WKH�OLWKRORJ\�
FKDQJHV� VHYHUDO� WLPHV� DORQJ� WKH� EHDFK�� DOORZLQJ�
VHYHUDO� GLIIHUHQW� URFN� W\SHV� WR� EH� H[DPLQHG� LQ� D�
UHODWLYHO\� VKRUW� ZDONLQJ� GLVWDQFH�� 6WDUWLQJ� DW� WKH� 1:�
HQG� RI� WKH� EHDFK� WKHUH� LV� 0DWWKHZ¶V� 6ODGH�� D� VPDOO�
JUDVV\�KROORZ�FRPSULVHG�RI� WKH�6LOXULDQ�&RUDOOLIHURXV�
*URXS��0RYLQJ�DORQJ�WKH�EHDFK�WR�WKH�6(�WKH�6LOXULDQ�
OLWKRORJ\�FKDQJHV�WR�*UH\�6DQGVWRQH��WKHQ�WKH�6NRPHU�
9ROFDQLF� *URXS� FRQWDLQLQJ� PDQ\� VPDOO� G\NH�
LQWUXVLRQV��DQG�WKHQ�D�ODUJHU�LQWUXVLRQ�RI�0LFURJDEEUR��
7KLV� LV� WKHQ� IROORZHG�E\� WKH�&RUDOOLIHURXV�*URXS� DQG�
WKH� *UH\� 6DQGVWRQH� DJDLQ�� DQG� VRXWKHUQ� HQG� RI� WKH�
EHDFK� WKH�KHDGODQG� LV�PDGH�RI� WKH�2UGRYLFLDQ�$OELRQ�
6DQGV� )RUPDWLRQ�� 7KHUH� DUH� DOVR� VHYHUDO� IDXOWV� DORQJ�
WKH�EHDFK�DOO�RI�ZKLFK�UXQ�IURP�6::�WR�1((��SDUDOOHO�
WR�WKH�EHG�GLUHFWLRQ�� 

 

,PDJH����6\QFOLQH�LQ�WKH�9LVHDQ�/LPHVWRQH�DW�WKH�1RUWKHUQ�%D\�RI�
6WDFNSROH�4XD\�ZLWK�IROG�D[LV�UXQQLQJ�6((�WR�1::�DQG�SOXQJLQJ�WR�
WKH�6((���3KRWR�WDNHQ�E\�WKH�DXWKRU������������ 

 ,PDJH����6ROLWDU\�
5XJRVH�&RUDO�IRVVLO�LQ�
WKH�&DUERQLIHURXV�
/LPHVWRQH�DW�6WDFN�
SROH�4XD\���$SSUR[L�
PDWHO\��FP�LQ�GLDPH�
WHU��3KRWR�WDNHQ�E\�
WKH�DXWKRU������������� 

 

,PDJH����6\PPHWULFDO�5LSSOH�PDUNV�LQ�WKH�2UGRYLFLDQ�&RUDOOLIHU�
RXV�*URXS��+DPPHU�IRU�VFDOH���3KRWR�WDNHQ�E\�WKH�DXWKRU��



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

$V�WKHUH�DUH�VR�PDQ\� WKLQJV� WR� WDON�DERXW�DW�0DUORHV�� ,�
DP�JRLQJ�WR�IRFXV�RQ�D�FRXSOH�RI�SODFHV��)LUVWO\��DV�VRRQ�
DV�\RX�UHDFK�WKH�EHDFK�LW�LV�YHU\�HDV\�WR�VSRW�RQH�RI�WKH�
PDQ\�ODUJH�&RUDOOLIHURXV�ERXOGHUV�ZKLFK�OLWWHU�WKH�EHDFK�
VKRZLQJ� FOHDU� V\PPHWULFDO� ULSSOH� PDUNV�� 7KLV� VKRZV�
WKDW�DW�WKH�WLPH�RI�GHSRVLWLRQ�WKLV�DUHD�ZDV�VXEPDULQH�LQ�
D�WLGDO�DUHD��QRW�VR�GLIIHUHQW�WR�WRGD\��)XUWKHU�GRZQ�WKH�
EHDFK� LV� D� IDPRXV� IHDWXUH� NQRZQ� DV� 7KH� 7KUHH�
&KLPQH\V� ZKLFK� DUH� WKUHH�� DOPRVW� YHUWLFDO�� EHGV� RI�
ZHDWKHUHG� IHUUXJLQRXV� VDQGVWRQHV�� 7KH� EDVHV� RI� WKH�
VDQGVWRQH� VKRZ� ORZ� OHYHO� ORDG� FDVWV�� ,Q� WKH� HDUO\�
6LOXULDQ��0DUORHV�ZDV�ORFDWHG�QHDU�WKH�QRUWKHUQ�HGJH�RI�
D� ODUJH� ODQGPDVV� ZLWK� VHYHUDO� %DVDOWLF� 9ROFDQRHV� RQ�
QHDUE\�6NRPHU�,VODQG��7KLV�H[SODLQV�WKH�PDULQH�IHDWXUHV�
VXFK�DV�WKH�V\PPHWULFDO�ULSSOH�PDUNV�DQG�DOVR�WKH�PLQRU�
DQG�PDMRU�LQWUXVLRQV�RI�WKH�DUHD�� 
 
3HPEURNHVKLUH� LV� VXFK� D� VSHFLDO� SODFH�� � ,W� LV� ERWK�
JHRGLYHUVH�DQG�ELRGLYHUVH���)RU�WKH�JHRORJLVW�LW�SURYLGHV�
D� IDQWDVWLF� RSSRUWXQLW\� WR� VHH� HYLGHQFH� RI� VHYHUDO�
GLIIHUHQW� SDOHRFOLPDWHV� DQG� JHRORJLFDO� IHDWXUHV� LQ� RQH�
UHODWLYHO\�VPDOO�DUHD��)RU�PH��3HPEURNHVKLUH�LV�D�UHDOO\�
VSHFLDO� SODFH� IRU� DOO� RI� WKHVH� UHDVRQV� DQG� VHYHUDO�
SHUVRQDO�RQHV���,W�LV�D�ODQGVFDSH�,¶YH�JURZQ�XS�NQRZLQJ��
EXW�,¶YH�VHHQ�LW�ZLWK�GLIIHUHQW�H\HV�VLQFH�,�VWDUWHG�P\�$�
/HYHO�*HRORJ\�FRXUVH�� �,W� LV�UHDOO\�HDV\�WR�VHH�ZK\�WKLV�
DUHD� ZDV� EHHQ� GHVLJQDWHG� DV� WKH� 8.¶V� RQO\� FRDVWDO�
1DWLRQDO�3DUN�� DQG�KRVWV� VR�PDQ\�666,��63$�DQG�6$&�
GHVLJQDWHG� VLWHV�� ,W� LV� DQ� H[WUDRUGLQDU\� SODFH�� EHDXWLIXO��
DZH-LQVSLULQJ�DQG�IDVFLQDWLQJ���,�KRSH�\RX�ZLOO�FRQVLGHU�
YLVLWLQJ�LW�WR�H[SORUH�LW�IRU�\RXUVHOI�� 
5HIHUHQFH�/LVW� 
 
�� *HRUJH��*����������7KH�JHRORJ\�RI�6RXWK�

:DOHV��3HWHUERURXJK��JDUHWK#JHRVHUY�FR�XN��

SS����-��������-��������-���� 
�� 'HSRVLWV�0DJD]LQH��������7KH�JUDSWROLWHV�RI�

$EHUHLGG\�%D\�–�'HSRVLWV�0DJD]LQH��
>21/,1(@�$YDLODEOH�DW��KWWSV���
GHSRVLWVPDJ�FRP������������WKH-JUDSWROLWHV-
RI-DEHUHLGG\-ED\���>$FFHVVHG����6HSWHPEHU�
����@� 

�� 6WUXPEOH�+HDG��3HPEURNHVKLUH��:DOHV�-�9LVLW�
3HPEURNHVKLUH��������6WUXPEOH�+HDG��
3HPEURNHVKLUH��:DOHV�-�9LVLW�3HPEURNHVKLUH��
>21/,1(@�$YDLODEOH�DW��KWWSV���
ZZZ�YLVLWSHPEURNHVKLUH�FRP�H[SORUH-
SHPEURNHVKLUH�WRZQV-DQG-YLOODJHV�VWUXPEOH-
KHDG��>$FFHVVHG����6HSWHPEHU�����@� 

�� 9LVLW:DOHV��������3HPEURNHVKLUH�_�
9LVLW:DOHV��>21/,1(@�$YDLODEOH�DW��KWWSV���
ZZZ�YLVLWZDOHV�FRP�GHVWLQDWLRQV�ZHVW-ZDOHV�
SHPEURNHVKLUH��>$FFHVVHG����6HSWHPEHU�
����@� 

�� 7KH�*HRORJLFDO�6RFLHW\��������7KH�
*HRORJLFDO�6RFLHW\��>21/,1(@�$YDLODEOH�DW��
KWWSV���ZZZ�JHROVRF�RUJ�XN�
*HRVLWHV%DUDIXQGOH��>$FFHVVHG����6HSWHPEHU�
����@� 

-�- 

2¶DKX��+DZDLL���0D\����� 
%\�0HOOLVVD�)UHHPDQ 

 
7KH�2SHQ�8QLYHUVLW\�*HRORJLFDO�6RFLHW\� UDQ� D� WULS� WR�
+DZDLL�WKDW�,�ZDV�OXFN\�HQRXJK�WR�EH�RQ�LQ�0D\��������
:H�VSHQW�D� IHZ�GD\V�H[SORULQJ� WKH�JHRORJ\�RQ�2¶DKX�
EHIRUH�KHDGLQJ�RQ�DQ�XQ-VXFFHVVIXO� ODYD�KXQWLQJ�TXHVW�
WR� %LJ� ,VODQG�� � :H� DUULYHG� MXVW� DIWHU� WKH� ODUJH�
HDUWKTXDNH� DQG� WKH� VWDUW� RI� ILVVXUH� HUXSWLRQV� WKDW�
GRPLQDWHG�WKH�QHZV�IRU�D�IHZ�ZHHNV���$Q\ZD\��LW¶V�QRW�
DOO�DERXW�YROFDQRV�� �7KLV� LV� MXVW�D�ZKLVWOH�VWRS� WRXU�RI�
VRPH� RI� WKH� ORFDWLRQV� ZH� YLVLWHG� DORQJ� WKH� VRXWK� DQG�
ZHVW�RI�WKH�LVODQG� 

2¶DKX� LV� WKH� WKLUG� ODUJHVW�RI� WKH�+DZDLLDQ�,VODQGV�DQG�
LV�NQRZQ�DV�µ7KH�*DWKHULQJ�3ODFH¶���7KH�LVODQG�LV�PDGH�
XS� RI� WZR� GHHSO\� HURGHG� VKLHOG� YROFDQRV�� WKHVH�
IRUPLQJ� WKH� PRXQWDLQ� UDQJHV� DORQJ� ERWK� VLGHV� RI� WKH�
LVODQG��HDVW�DQG�ZHVW��� �:DL¶DQDHD� LV� WKH�ROGHVW�DQG� LV�
RQ� WKH�ZHVW� RI� WKH� LVODQG�� � ,W�ZRXOG� KDYH� ULVHQ� DERYH�
VHD� OHYHO� DSSUR[LPDWHO\� ��0$� DJR� SURGXFLQJ� PDLQO\�
DONDOLF� EDVDOWV� EHIRUH� EHFRPLQJ� GRUPDQW�� � $�

 

,PDJH�����7KH�7KUHH�&KLPQH\V�IHDWXUH�DW�0DUORHV�6DQGV����3KRWR�
WDNHQ�E\�WKH�DXWKRU����������� 

 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

UHMXYHQDWLRQ�SKDVH�VWDUWHG�DSSUR[������–�����0$�EHIRUH�
JRLQJ�H[WLQFW��� 
 
.R¶RODX� UXQV� DORQJ� WKH� HDVW� RI� 2¶DKX� DQG� VWDUWHG�
HUXSWLQJ� DURXQG� ���0$� DJR� MXVW� DV�:DL¶DQDHD� EHFDPH�
H[WLQFW�� � 2YHU� WLPH� WKHUH� ZDV� D� VHULHV� RI� LQIODWLRQ� DQG�
GHIODWLRQ�HSLVRGHV�DW�WKLV�YROFDQR���,W�LV�WKRXJKW�WKDW�WKLV�
FDXVHG� WKH� HDVW� VLGH� RI� WKH� LVODQG� WR� EHFRPH� XQVWDEOH�
FDXVLQJ�RQH�RI� WKH� ODUJHVW� ODQGVOLGHV� LQ�(DUWK¶V�KLVWRU\��
�WKDW�ZH�NQRZ�RI���ZLWK�GHEULV�WUDYHOOLQJ�VRPH�����PLOHV�
LQWR� WKH�3DFLILF�2FHDQ�� WKHUH�ZRXOG�KDYH�EHHQ� WVXQDPL�
DV�D�UHVXOW���7KH�VFHQH�PD\�KDYH�EHHQ�VLPLODU�WR�ZKDW�ZH�
KDYH� VHHQ� UHFHQWO\� LQ� ,QGRQHVLD� ZLWK� WKH� GHYDVWDWLQJ�
ODQGVOLGH�DW�$QDN�.UDWDWRD�DQG�WKH�WVXQDPL�LW�JHQHUDWHG���
7KH� ODVW�PDMRU� DFWLYLW\�ZDV� DSSUR[LPDWHO\� ���0$�DJR���
7KLV� ZDV� WKHQ� IROORZHG� E\� YLJRURXV� UHMXYHQDWLRQ�
HSLVRGHV�DSSUR[LPDWHO\���������\HDUV�DJR�WKDW�SURGXFHG�
WKH� +RQROXOX� 9ROFDQLF� 6HULHV�� � 7KH� ODUJHVW� FUDWHUV�
IRUPHG� LQFOXGH� 3XQFKERZO�� ZKLFK� LV� QRZ� D� PLOLWDU\�
FHPHWHU\��6XJDUORDI��3X¶X�.DKHD���7DQWDOXV�3HDN��3X¶X�
µ2KL¶D���5RXQGWRS��3X¶X�µ8DODND¶D��DQG�'LDPRQG�+HDG�
�/H¶DKL��� � 5XQQLQJ� WKURXJK� WKH� PLGGOH� RI� WKH� LVODQG� LV�
WKH�/HLOHOXD�3ODWHDX� 
 
+HUH�DUH�VRPH�RI�WKH�ORFDWLRQV�ZH�YLVLWHG� 

6RXWKHUQ�FRDVW�RI�2¶DKX 
 
'LDPRQG�+HDG� 

'LDPRQG�+HDG�VLWV����� IW� DERYH�VHD� OHYHO�DQG� LV�D� WXII�
ULQJ� DVVRFLDWHG� ZLWK� WKH� V\VWHP� RI� FRQHV�� YHQWV� DQG�
IORZV� WKDW� DUH� FROOHFWLYHO\� NQRZQ� DV� WKH� +RQROXOX�
9ROFDQLF� 6HULHV�� � ,W� ZDV� IRUPHG� GXULQJ� WKH� SRVW� VKLHOG�
VWDJH� RI� .R¶ROD� 9ROFDQR� DQG� KDV� DQ� HVWLPDWHG� DJH�

DURXQG� �� WR� �������� \HDUV�� � 7KH� EURDG� FUDWHU� ZDV�
IRUPHG� DURXQG� �������� \HDUV� DJR� GXULQJ� D� VLQJOH�
HUXSWLRQ���'LDPRQG�+HDG�JHWV�LWV�QDPH�IURP�D�JURXS�RI�
��WK� FHQWXU\� %ULWLVK� VDLORUV� ZKR� WKURXJK� WKH� FU\VWDOV�
VKLQLQJ�LQ�WKH�URFN�WKDW�PDNHV�XS�'LDPRQG�+HDG�ZHUH�
DFWXDOO\� GLDPRQGV�� � ,Q� UHDOLW\�� KRW� ZDWHU� DQG� VWHDP�
FLUFXODWLQJ� WKURXJK� WKH� DVK� EHGV� GLVVROYHG� WKH� FDOFLWH�
IRXQG� LQ� IUDJPHQWV� RI� UHHI� OLPHVWRQH� WKDW� KDG� EHHQ�
LQFRUSRUDWHG� LQWR� WKH� YROFDQLF� GHEULV� –� WKLV� WKHQ�
SUHFLSLWDWHG�RXW�WR�IRUP�FDOFLWH�FU\VWDOV� 

+DQDXPD�%D\� 
 
+DQDXPD�%D\�LV�D�VPDOO�LQOHW�IRUPHG�LQ�DQ�ROG�IORRGHG�
YROFDQLF�FUDWHU�LQ�WKH�6RXWK�(DVW�RI�2¶DKX�� �7KH�LQQHU�
SDUW�RI�WKH�ED\��UHFHQWO\�GHVLJQDWHG�D�PDULQH�VDQFWXDU\��
KDV�D�FRUDO�UHHI�WKDW�QHDUO\�UHDFKHV�WKH�VKRUH�PDNLQJ�LW�
D�SRSXODU�VQRUNHOLQJ�VSRW�� �,W�KDV�D�ZKLWH�VDQG\�EHDFK�
WKDW� LV� EDFNHG�RQ�RQH� VLGH�ZLWK� YROFDQLF� DVK�GHSRVLWV�
ZLWK�D�VPDOO�H[SRVXUH�RI�JUHHQ�VDQG�QHDU�DW�WKH�RXWFURS�
HGJH�PDGH�XS�RI�WLQ\�ROLYLQH�FU\VWDOV��VHH�SLF����6RPH�
JODFLDO�GHSRVLWV�DUH�WR�EH�IRXQG�RQ�WKH�ULJKW�KDQG�VLGH�
RI�WKH�ED\��ORRNLQJ�RXW�WR�VHD����7KHVH�DUH�VDQG�EORZQ�
GHSRVLWV�� �DHROLDQLWHV��� ZKLFK� ZHUH� GHSRVLWHG� DURXQG�
�������\HDUV�DJR�DV�D�UHVXOW�RI�VHD�OHYHO�EHLQJ�ORZHUHG�
EHFDXVH�RI�JODFLDWLRQ�LQ�WKH�QRUWKHUQ�KHPLVSKHUH���<RX�
FDQ�FOHDUO\�VHH�SODQW�URRWV�LV�WKLV�GHSRVLW�� 

 

 

 

,PDJH����9LHZ�IURP�WKH�FDU�SDUN�RI�WKH�VWHSV�OHDGLQJ�XS�WKH�ZHOO-
NQRZQ�ORFDO�ODQGPDUN�'LDPRQG�+HDG�–�DV�\RX�FDQ�VHH�LW�LV�YHU\�SRSX�
ODU�ZLWK�WRXULVWV���:H�ZHUH�VWDQGLQJ�LQ�WKH�FHQWUH�RI�WKH�FUDWHU� 

 

,PDJH����9LHZ�IURP�WKH�WRS�RI�'LDPRQG�+HDG�IROORZLQJ�WKH�FOLPE�
WR�WKH�WRS 

 

,PDJH�����SODQWV�URRWV�LQ�WKH�JODFLDO�GHSRVLWV�DW�+DQDXPD�%D\ 

 

,PDJH����
*UHHQ�ROLYLQH�
ULFK�VDQG�RQ�
+DQDXPD�
%D\ 
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UDGLRFDUERQ�GDWLQJ�KDV�EHHQ�GRQH�LQ�WKLV�DUHD�RQ�VRPH�RI�
WKH� YROFDQLF� URFNV� ZLWK� DJHV� UDQJLQJ� IURP� ������� WR�
������ \HDUV�� 6RPH� RI� WKH� DVK� GHSRVLWV� FRQWDLQV� EODVWHG�
ELWV�RI�UHHI�PDWHULDO�IURP�DURXQG������\HDUV� 
 
/DQD¶,�/RRNRXW� 
 
/DQD¶,�ORRNRXW�LV�RQ�WKH�VRXWKHUQ�IODQNV�RI�ERWK�.RNR�	�
.DKDXORD� FUDWHUV�� ZLWKLQ� WKH� .RNR� 5LIW� =RQH� DQG� LV�
ZLWKLQ�WKH�UHJLRQ�ZKHUH�WKH�PRVW�UHFHQW�YROFDQLF�DFWLYLW\�
RQ�2¶DKX�KDV�WDNHQ�SODFH���7KH�YROFDQRFODVWLF�VHGLPHQWV�
IRXQG�KHUH�KDYH�EHHQ�DQDO\VHG�DQG�IRXQG�WR�KDYH�FRPH�
.DKDXORD� &UDWHU�� � � 7KHVH� VHGLPHQWV� VKRZ� HYLGHQFH� RI�
H[SORVLYH�� K\GURPDJPDWLF� YROFDQLF� DFWLYLW\� ZLWK� HDFK�
H[SORVLYH�HYHQW�VXIILFLHQWO\�YLROHQW�WR�IUDJPHQW�ODYD�LQWR�
VDQG-VL]HG�SDUWLFOHV�FDOOHG�SLVROLWHV��VPDOO�SHOOHWV����7KH�
ODUJHU� SHD� VL]HG� SHOOHWV� DUH� FDOOHG� DFFUHWLRQDU\� ODSLOOL���
)RUPHG� IURP� FOXPSLQJ� RI� DVK� E\� IDOOLQJ� UDLQGURSV�
PRLVWXUH� 

 
0RUH�HYLGHQFH�RI�WKLV�H[SORVLYH�DFWLYLW\�FDQ�EH�IRXQG�D�
OLWWOH�IXUWKHU�DORQJ�WKLV�EHDFK���7KHUH�DUH�ODUJH�IUDJPHQWV�
RI� ROG� FRUDO� UHHI� WKDW� KDYH� EHHQ� ULSSHG� XS� DQG�
LQFRUSRUDWHG� LQWR� WKH� DVK� GHSRVLWV�� � 7KHVH� ZHUH� TXLWH�
VSHFWDFXODU�� � ,� GRQ¶W� WKLQN� ,� KDYH� HYHU� VHHQ� DQ\WKLQJ�
TXLWH�OLNH�LW��� 
 
 
 
 
 
 

%HORZ�DUH�VRPH�RI�WKH�FRUDO�FORVH�XS������� 

 

 

,PDJH���	����$VK�GHSRVLWV�DW�/DQD¶,�/RRNRXW 

 

,PDJH�����/DUJH�FRUDO�IUDJPHQWV�ZLWK��3URI��6FRWW�5RZODQG��RXU�WULS�
OHDGHU��IRU�VFDOH� 

 

 

,PDJH���	���DUH�IRVVLO�FRUDOV�ZLWKLQ�WKH�DVK�GHSRVLWV�DW�/DQD¶,�
ORRNRXW 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 
:HVWHUQ�FRDVW�RI�2¶DKX 
 
:DLµDQDH� 
 
7KH�:DL¶DQDH�PRXQWDLQV�VLW�DORQJ�WKH�ZHVW���VRXWK�ZHVW�
RI�2DKX�� $W� RQH� WLPH� WKH� VKLHOG¶V� VXPPLW� FDOGHUD� ZDV�
DSSUR[LPDWHO\� ���NP� ZLGH�� � � 7KH� :DLދDQDH� PRXQWDLQ�
UDQJH� KDV� D� VRXWK� WR� QRUWK� VSLQH�� ZKLFK� LV�PDGH� XS� RI�
WKROHLLWH�EDVDOW�ODYD�IORZV�FXW�DFURVV�ZLWK�PRUH�UHVLVWDQW�
G\NHV�IRUPLQJ�WKH�ROGHVW�WHUUDLQ�RQ�WKH�LVODQG� 
 
:H�VWRSSHG�MXVW�RXWVLGH�RI�D�QDYDO�FRPPV�EDVH�FORVH�WR�
WKH�WRZQ�RQ�:DLDQDH�WR�JHW�VRPH�LGHD�RI�WKH�VFDOH�RI�WKH�
FDOGHUD�� �:H�FRXOGQ¶W�JHW�DQ\�FORVHU� WR�DFWXDOO\� ORRN�DW�
WKH�URFNV�DV�LW�ZDV�DOO�IHQFHG�RII�VR�ZH�ZHUH�UHO\LQJ�RQ�
6FRWW�� � )URP� RXU� YDQWDJH� SRLQW� ZH� FRXOG� VHH� WKH�
UHPQDQWV�RI�WKH�FDOGHUD���7KHUH�LV�D�JUDYLW\�DQRPDO\�KHUH�
ZKLFK� LQGLFDWHV� WKH� ORFDWLRQ� RI� WKH�PDJPDWLF� FHQWUH� RI�
WKH� YROFDQR�� �7KH� URFNV� KHUH� DUH� DOVR� DOO� GLSSLQJ� DZD\�
IURP�WKLV�FHQWUDO�SRLQW����,Q�LWV�\RXWK��WKLV�YROFDQR�ZRXOG�
KDYH� EHHQ� DSSUR[LPDWHO\� �NP� LQ� KHLJKW� ZKLFK� LV�
GLIILFXOW�WR�LPDJLQH�QRZ� 
 
7KH�VPDOO�SHDN�LQ�WKH�FHQWUH�RI�WKH�SKRWR�EHORZ�LV�FDOOHG�
0DXQD� .ǌZDOH� ³0RXQWDLQ� VWDQGLQJ� DORQH´�� � 7KH� WRS�
OD\HUV� RI� URFN� DUH� UK\RGDFLWH� DQG� DUH� DURXQG� ���PD� –�
SRVVLEO\� IRUPHG� E\� FUXVWDO� PHOWLQJ�� � 7KHUH� LV� D� ILQHU�
OD\HU�RI�ODYD�RQ�WKH�WRS�WKDW�LV�FRPSRVLWLRQDOO\�GLIIHUHQW�
LQGLFDWLQJ�D�UHJLPH�FKDQJH�EHWZHHQ�SUH�DQG�SRVW�FDOGHUD�
IRUPDWLRQ� 

 
0DNXD�&DYH� 
 
0DNXD� &DYH� �RU� FDYH� RI� WKH� *RG� .ƗQH�� LV� D� VHD� FDYH�
UDWKHU�WKDQ�WKH�H[SHFWHG�ODYD�WXEH���,W�ZDV�IRUPHG�DURXQG�
�������� \HDUV� DJR� ZKHQ� VHD� OHYHO� ZDV� DSSUR[LPDWHO\�
��P� KLJKHU� WKDQ� WRGD\� GXULQJ� WKH� .D¶HQD� KLJKVWDQG�
ZKHQ� RFHDQ� ZDWHUV� ZRXOG� KDYH� H[SORLWHG� IUDFWXUHV� WR�
RSHQ� D�SDVVDJH�ZKLFK�KDV�JURZQ� WR� DSSUR[LPDWHO\�����
IHHW�ORQJ�����IHHW�KLJK� 
 
 
 
 
 
 
 

-XVW� DV� \RX� HQWHU� WKH� FDYH� WKHUH� DUH� ODUJH� URXQGHG�
ERXOGHUV�����P�KLJK��WKDW�KDYH�EHHQ�FHPHQWHG�LQ�SODFH�
E\� OLWKLILHG� VDQG� DQG� DERYH� WKHVH� ERXOGHUV� LV� D� OD\HU�
FUXPEO\�FOLQNHU� IROORZHG�E\� D� OD\HU�RI�EDVDOW�� �$OO�RI�
WKLV�LV�FURVV�FXW�E\�WKROLLWLF�G\NHV�ZKLFK�DUH�OLJKW�JUH\�
LQ� FRORXU� DQG� DUH� FRPSRVLWLRQDOO\� VLPLODU� WR� WKH�
FRXQWU\� URFN�� �5HPQDQWV� RI� ROGHU� IUDJPHQWHG� FRXQWU\�
URFN� FDQ� EH� IRXQG� RQ� WKH� EHDFK� MXVW� DFURVV� WKH� URDG�
IURP�WKH�FDYH� 

 
 
 

 

,PDJH�����&HQWUH�RI�WKH�SKRWRJUDSK�LV�WKH�VPDOO�SHDN�
³0DXQD�.ǌZDOH´��� 

,PDJH������,QVLGH�0DNXD�&DYH 

 

,PDJH������RQH�RI�WKH�YLVLEOH�G\NHV�DW�WKH�HQWUDQFH�RI�
WKH�FDYH 
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7KLV�ZKROH� DUHD� OLHV� ZLWKLQ� WKH� QRUWK�ZHVW� ULIW� ]RQH� RI�
ZDL¶DQDH� YROFDQR� ZKLFK� H[WHQGV� QHDUO\� ��� PLOHV� IURP�
WKH� FDOGHUD� WR� WKH� RFHDQ� IORRU�� MXVW� QRUWK� ZHVW� RI� WKH�
ROGHU� LVODQG� .DXD¶L�� � 2QO\� DERXW� ��� PLOHV� RI� WKLV� ULIW�
]RQH�DUH�DERYH�VHD�OHYHO� 
 
.HDZD¶XOD�%HDFK� 
 
7KH� ODVW� VWRS� ZDV� WR� .HDZD¶XOD� %HDFK�� � 7KLV� LV� DOVR�
NQRZQ� DV� <RNRKDPD� %D\� DIWHU� D� -DSDQHVH� ILVKHUPDQ�
ZKR� ZDV� D� UHJXODU� YLVLWRU� WR� WKH� EHDFK� LQ� WKH� HDUO\�
����¶V���.HDZD¶XOD�DOVR�PHDQV�UHG�KDUERXU���7KLV�EHDFK�
VLWV�DW� WKH�YHU\�HQG�RI� WKH�)DUULQJGRQ�ZD\�ZKLFK� LV� WKH�
PDLQ� FRDVWDO� URDG� RQ� WKH� ZHVW� FRDVW� RI� WKH� LVODQG���
%H\RQG�WKH�URDG�LV�DQ�ROG�UDLOZD\�WUDFN��QRZ�MXVW�D�GLUW�
WUDFN�WKDW�OHDGV�WR�WKH�PRVW�QRUWKHUQ�SRLQW�RQ�WKH�LVODQG���
7KH� VKRUHOLQH� KHUH� LV� URFN\�� � $W� RQH� HQG� \RX� KDYH� D�
UDLVHG� UHHI� WHUUDFH� FRPSRVHG� RI� IRVVLOLVHG� FRUDOV�� FRUDO�
UXEEOH�	�VKHOO�IUDJPHQWV���-XVW�DERYH�WKH�FRUDOV�LV�D�WKLQ�
OD\HU� RI� FDOFDUHRXV� VDQGVWRQH�� � 3DUWV� RI� WKH� UHHI� KDYH�
EHHQ� EXULHG� E\� �QRZ� FHPHQWHG�� VDQG� IURP� WKH� QHDUE\�
EHDFK�DQG�GXQHV� 

,W�GRHVQ¶W�WDNH�ORQJ�EHIRUH�ZH�DUH�EDFN�WR�LJQHRXV�URFN�–�
MXVW� D� OLWWOH� IXUWKHU� DORQJ� WKH� EHDFK� WKHUH� DUH� D� ORW� RI�
EDVDOW�ZLWK�FURVV�FXWWLQJ�G\NHV� 
 
 
 
 
 

7KLV� ZDV� WKH� ODVW� VWRS� RQ� RXU� 2DKX� WULS� EHIRUH� ZH�
FDXJKW� D� SODQH� WR� WKH� FKDRV� WKDW� ZDV� DZDLWLQJ� XV� RQ�
³%LJ� ,VODQG´� ZKHUH� .LODXHD� KDG� ZRNHQ� XS� PDNLQJ�
KHDGOLQHV�DOO�RYHU�WKH�ZRUOG���7KDW�LV�DQRWKHU�DUWLFOH�IRU�
DQRWKHU�WLPH� 

-�- 

 

 

 

 

 

,PDJH������WKH�JURXS�IRVVLO�KXQWLQJ�RQ�.HDZD¶XOD�%HDFK 

 

,PDJH������IRVVLOLVHG�FRUDO 

 

 

,PDJH����	����VKRZ�VRPH�RI�WKH�ZHDWKHU�G\NHV�RQ�WKH�IRUHVKRUH 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 

)LHOG�([FXUVLRQ�WR�WKH�9DOH�RI�*ODPRUJDQ�&RDVW��OHG�
E\�'U�*HUDLQW�2ZHQ�RI�6ZDQVHD�8QLYHUVLW\�RQ�

6DWXUGD\��WK�2FWREHU����� 
E\�&KDUOHV�+LVFRFN 

 
7KLUWHHQ�PHPEHUV�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\�PHW�DW�
WKH� HDVWHUQ� FDU� SDUN� LQ�2JPRUH-E\-6HD�� RQ� WKH�9DOH� RI�
*ODPRUJDQ�+HULWDJH�FRDVW��LQ�D�EOXVWHU\�ZLQG�ZKLFK�ZDV�
GULYLQJ� GUL]]OH� DQG� KHDYLHU� VKRZHUV� LQ� IURP� WKH� VHD��
$IWHU�GUHVVLQJ�DV�EHVW�ZH�FRXOG�DJDLQVW�WKH�ZHDWKHU��WKH�
SDUW\�ZDONHG�GRZQ�WKH�VORSH�WR�WKH�FOLIIV�ZKLFK�OLH�DW�WKH�
EDFN� RI� WKH� EHDFK�� 7KH� FOLIIV� DUH� D� VHULHV� RI� VWHSSHG�
EHGGLQJ�SODQHV�LQ�WKH�&DUERQLIHURXV�/LPHVWRQH��UDQJLQJ�
IURP�DERXW�D�KDOI�WR�D�PHWUH�LQ�KHLJKW��VHSDUDWHG�E\�WKLQ�
EHGV� RI� PXGVWRQH�� 7KH� FDU� SDUN� DW� WKH� ZHVWHUQ� HQG� RI�
2JPRUH-E\-6HD� PDUNV� WKH� VWDUW� RI� WKH� &DUERQLIHURXV�
/LPHVWRQH�RXWFURS�ZKLFK�LV�H[SRVHG�LQ�WKH�FOLIIV�DQG�DW�
WKH�EDFN�RI�WKH�EHDFK�IRU�DERXW���PLOH�WR�WKH�VRXWK�HDVW�
XQWLO�LW�LV�RYHUVWHSSHG�E\�WKH�HDUO\�-XUDVVLF�PDUJLQDO�/LDV�
IRUPDWLRQV��7KH�XQFRQIRUPLW\�EHWZHHQ� WKH�7ULDVVLF�DQG�
WKH�-XUDVVLF�LV�QRW�VHHQ�RQ�WKLV�VWUHWFK�RI�FRDVW 

7KH�&DUERQLIHURXV�RXWFURS�H[WHQGV�LQODQG�LQ�DQ�HDVWHUO\�
GLUHFWLRQ� DQG�� DSDUW� IURP� D� VKRUW� RXWFURS� RI� WKH� %OXH�
/LDV�VRXWK�RI�%ULGJHQG��IRUPV�WKH�VRXWKHUQ�ERXQGDU\�RI�
WKH�6RXWK�:DOHV�FRDOILHOG��$W�WKH�WRS�RI�WKH�FOLII�VHFWLRQ�
EHORZ� 2JPRUH�� WKH� EHGV� RI� WKH� +LJK� 7RU� /LPHVWRQH�
)RUPDWLRQ������–�����P\D��DUH�TXLWH�WKLQ�DQG�OLH�RQ�WRS�
RI�WKH�PXFK�WKLFNHU�EHGV�RI�WKH�*XOO\�2ROLWH������–�����
P\D��ZKLFK�H[WHQG�LQ�DOPRVW�IODW�OHGJHV�WRZDUGV�WKH�VHD� 
%RWK� IRUPDWLRQV� ZHUH� IRUPHG� LQ� ZDUP�� VKDOORZ� VHDV�
ZLWK� OLPHVWRQH� GHSRVLWHG� RQ� VKHOYHV� DQG� VORSHV� �LPDJH�
����7KH�WRS�RI�WKH�EHG�IRUPLQJ�WKH�ZLGH�OHGJH�LV�KLJKO\�
IRVVLOLIHURXV�� VKRZLQJ� PDQ\� ILQH� VSHFLPHQV� RI� FRUDOV�
DQG�EUDFKLRSRGV��7KH�VHD�ZRUQ�VXUIDFH�KDG�H[SRVHV�WKH�
IRVVLOV� DQG� PDQ\� ZHUH� LQ� FURVV-VHFWLRQ� VR� WKDW��
SDUWLFXODUO\�LQ�WKH�FRUDOV��WKH�VWUXFWXUHV�ZHUH�FOHDUO\�VHHQ�
�LPDJHV�������� 
 
 
 
 

2QH� SDUWLFXODU� FRUDO�� D� 6LSKRQRSK\OOLD� VSHFLHV�� KDG� D�
EHQG� LQ� LW� RI� DERXW� ��� GHJUHHV�� WHOOLQJ� XV� WKDW� LW� KDG�
JURZQ� WR� DSSUR[LPDWHO\� ��FP� DQG� KDG� WKHQ� WRSSOHG�
RYHU� DQG� FRQWLQXHG� WR� JURZ� D� IXUWKHU� ��FP� RU� VR�
�LPDJH����� 

,PDJH�����&DUERQLIHURXV�OLPHVWRQH�EHGGLQJ 

 

,PDJH�����&RUDO�DVVHPEODJH 

 

,PDJH����5XJRVH�FRUDO�DVVHPEODJH 

 ,PDJH����/DUJH�EHQW�
µ6LSKRQRSK\OOLD¶ 
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$OVR�RQ�WKH�EHGGLQJ�VXUIDFH�ZHUH�VSHFLPHQV�RI�FRORQLDO�
FRUDOV� 6\ULQJRSRUD�� /LWKRVWURWLRQ� DQG� 0LFKHOLQLD�
�LPDJHV����� �����7KH� ODUJH�EUDFKLRSRGV�RQ� WKH�EHGGLQJ�
SODQH�ZHUH�PRVWO\�SURGXFWLG�EUDFKLRSRGV�VSHFLPHQV�EXW�
ZKDW�ZDV�SDUWLFXODUO\�LQWHUHVWLQJ�ZDV�VHHLQJ�D�VSHFLPHQ�
LQ� FURVV-VHFWLRQ�� VKRZLQJ� WKDW� ERWK� YDOYHV� OD\� LQ� D�
FRQFDYH� IDVKLRQ�� UDWKHU� WKDQ� EHLQJ� FRQFDYH�FRQYH[�
�LPDJH� ����� $OVR� RQ� WKH� EHGGLQJ� VXUIDFHV� ZHUH� PDQ\�
WUDFH� IRVVLOV�� PRVWO\� RI� EXUURZV� RI� YDU\LQJ� VL]HV�� DQG�

FOHDUO\�GLVSOD\HG�VSHFLPHQV�RI�=RRSK\FXV��LPDJH������
7KH� IDQ� VKDSHG� PDUNV� RQ� WKH� EHGGLQJ� VXUIDFHV� DUH�
FRQVLGHUHG� WR� EH� IHHGLQJ� WUDFHV� RI� WKH� WHQWDFOHV� RI� DQ�
RUJDQLVP�ZKLFK� OLYHG� LQ�D�F\OLQGULFDO��YHUWLFDO�RU�VXE-
YHUWLFDO�EXUURZ�DQG�ZDYHG�RU� VSUHDG� WKH� WHQWDFOHV�RXW�
WR�H[WUDFW�IRRG�IURP�WKH�VXEVWUDWH�� 

7KH�&DUERQLIHURXV�/LPHVWRQH�RI�WKH�*ODPRUJDQ�FRDVW��
PXFK�OLNH�RWKHU�ORFDOLWLHV�LQ�WKH�&DUERQLIHURXV��VKRZV�
HYLGHQFH�RI�HURVLRQ�E\�ZDWHU�GXULQJ�WKH�7ULDVVLF��,Q�WKH�
+LJK�7RU�/LPHVWRQH�DQ�DOPRVW�YHUWLFDO�µWXEH¶�VHFWLRQHG�
E\� WKH� HURVLRQ� RI� WKH� FOLII� �LPDJH� ���� VKRZV� UHG�
VWDLQLQJ� RI� WKH� EHGV� DQG� HQGV� LQ� D� YXJ� DW� WKH� EDVH�
FRQWDLQLQJ� UHG� 7ULDVVLF� PXGVWRQH� ZLWK� � PLQHUDO�
GHSRVLWV� DURXQG� WKH� HGJHV� �LPDJH� ����� ,W� LV� DVVXPHG�
WKDW�WKH�µWXEH¶�ZHQW�PXFK�GHHSHU�LQWR�WKH�OLPHVWRQH�EXW�
ZH�ZHUH�RQO\�DEOH�WR�YLHZ�WKH�WRS���RU���PHWUHV��$�IHZ�
PHWUHV� HDVW� DQRWKHU� H[DPSOH� FRQWDLQHG� EDU\WH� ZLWK�
FU\VWDOV� RI� JDOHQD�� 'XULQJ� WKH� 7ULDVVLF� ZKLFK� KDG� D�
SUHGRPLQDQWO\� DULG� FOLPDWH�� WKH� &DUERQLIHURXV�
PRXQWDLQV��SRVVLEO\�DV�KLJK�DV�������IHHW��ZHUH�HURGHG�
DQG� IRUPHG� ODUJH� GHSRVLWV� RI� FRQJORPHUDWHV� DQG�
EUHFFLDV� ZKLFK� ZHUH� VZHSW� GRZQ� E\� IODVK� IORRGV�
GXULQJ� VHDVRQDO� YHU\� ZHW� SHULRGV� RQWR� WKH� HURGHG�
VXUIDFHV� RI� WKH� OLPHVWRQH�� 7KH� ERXQGDU\� EHWZHHQ� WKH�
&DUERQLIHURXV� /LPHVWRQH� DQG� WKH� 7ULDVVLF�
FRQJORPHUDWHV� UHSUHVHQW� DQ� XQFRQIRUPLW\� RI�
DSSUR[LPDWHO\� ���� PLOOLRQ� \HDUV�� +HUH�� RQ� WKH�
*ODPRUJDQ� FRDVW�� WKH� EHGV� DUH� FRQJORPHUDWHV� RI�
7ULDVVLF� PDUJLQDO� IDFLHV� RI� WKH� 0HUFLD� 0XGVWRQH�

 

 

,PDJH�����&RORQLDO�FRUDO�µ6\ULQJRSRUD¶ 

 

,PDJH�����5XJRVH�FRUDO�µ0LFKHOLQLD¶ 

 

,PDJH�����3URGXFWLG�EUDFKLRSRG�LQ�FURVV�VHFWLRQ 

 

,PDJH�����7UDFH�IRVVLO�µ=RRSK\FXV¶ 
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 *URXS� ����� –� ���P\D�� DUH� URXJKO\� HTXLYDOHQW� WR� WKH�
'RORPLWLF� &RQJORPHUDWH� RQ� WKH� VRXWK� VLGH� RI� WKH� ULYHU�
6HYHUQ�DQG�%ULVWRO�&KDQQHO��$W�2JPRUH��WKH�VWRQH�LV�QRW�
GRORPLWLVHG� DQG� LV� D� FRDUVH� PL[� RI� OLPHVWRQH� FODVWV�
GUDSHG� RYHU� WKH� VWHSSHG� EHGV� RI� &DUERQLIHURXV�
/LPHVWRQH�DV�D�WRQJXH�IRU�DERXW�����PHWUHV�RU�VR�DORQJ�
WKH�FRDVW��7KH�GHSRVLW�KDG�EHHQ� IRUPHG�DV� WKH�UHVXOW�RI�
VHYHUH� IORRGLQJ� GULYLQJ� WKH� OLPHVWRQH� GHEULV� GRZQ� D�
VWHHS-VLGHG� ZDGL� �GU\� ULYHU� EHG�� RQ� WKH� HGJHV� RI� DQ�
LVODQG�LQ�WKH�7ULDVVLF�SHULRG��LPDJH������� 

 
 

 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
:DONLQJ� WR� WKH� HDVW� DORQJ� WKH� WRS� OLPHVWRQH� EHG� IRU�
DERXW� ����PHWUHV� EURXJKW� XV� WR� DQRWKHU� XQFRQIRUPLW\�
ZKHUH� WKH�&DUERQLIHURXV�/LPHVWRQH� LV�RYHUODLQ�E\� WKH�
6XWWRQ�6WRQH�RI�ORZHVW�-XUDVVLF��PDUJLQDO�IDFLHV�RI�WKH�
%OXH�/LDV� �����–����P\D���$W� WKH�HQG�RI� WKH�7ULDVVLF�
SHULRG�� VHD� OHYHO� KDG� ULVHQ�� IORRGLQJ� WKH� 0HUFLD�
0XGVWRQH� GHSRVLWV�� 'XULQJ� WKH� HDUO\� -XUDVVLF�� WKH�
PDUJLQDO�IDFLHV�ZHUH�GHYHORSHG�DURXQG�DUHDV�WKDW�ZHUH�
LVODQGV� RI� &DUERQLIHURXV� /LPHVWRQH�� IRUPLQJ� URFN\�
VKRUHOLQHV� RI� FRDUVH� EUHFFLDV� DQG� FRQJORPHUDWHV��
$ORQJ�WKH�FOLII�WRS��HURVLRQ�KDG�GLVUXSWHG�WKH�%OXH�/LDV�
EHGGLQJ� VR� WKDW� LW� ZDV� VHHQ� DV� ORRVH� EORFNV� RI� VKHOO\�
OLPHVWRQH�EUHFFLD�HPHUJLQJ�IURP�WKH�JUDVV��:LWKLQ�WKH�
OLPHVWRQH�ZHUH�PDQ\� VPDOO� SHEEOHV� RI� VDQGVWRQH� DQG�
OLPHVWRQH�� PDQ\� GLVSOD\LQJ� IODVN-OLNH� ERULQJV� RI� WKH�
ELYDOYH�/LWKRSKDJD� VSHFLHV� �SLGGRFN���ZLWK� IUDJPHQWV�
RI�FRUDOV�DQG�ELYDOYHV��6LPLODU�ERULQJV�ZHUH�DOVR�VHHQ�
LQ� WKH� WRS� VXUIDFH� RI� WKH�&DUERQLIHURXV� /LPHVWRQH� RQ�
ZKLFK�WKH�%OXH�/LDV�KDG�EHHQ�GHSRVLWHG��$V�ZH�ZDONHG�
HDVWZDUGV�� WKH� &DUERQLIHURXV� /LPHVWRQH� GURSSHG�
SURJUHVVLYHO\� GRZQZDUGV� WR� WKH� VRXWK� HDVW�� UHIOHFWLQJ�
WKH�UHOLHI�RQ�WKH�XQFRQIRUPLW\�VXUIDFH��ZKLOH�WKH�6XWWRQ�
6WRQH�WKLFNHQHG�VR�WKDW��DW�RQH�SRLQW��ZH�ZHUH�DEOH�WR�
H[DPLQH� D� EHGGLQJ� IDFH� H[SRVLQJ� VW\OROLWHV�� 7KHVH�
IHDWXUHV�DUH�DFFHSWHG�WR�KDYH�IRUPHG�E\�VRPH�NLQG�RI�
SUHVVXUH-FRQWUROOHG� VROXWLRQ� IROORZHG� E\� ORFDO�
UHGHSRVLWLRQ�ZKLFK��SURGXFHG�D�ERXQGDU\��LQGHSHQGHQW�
RI�EHGGLQJ�SODQHV��ZKHUH�WKH�URFN�PDVVHV�RQ�HDFK�VLGH�
DSSHDU� WR� ILW� WRJHWKHU� DV� µWHHWK� DQG� VRFNHWV¶�� $W� WKLV�

 

,PDJH�����.DUVWLF�WXEH�LQ�OLPHVWRQH 

,PDJH�����
7ULDVVLF�GHSRVLW�
LQ�NDUVWLF�WXEH�
LQ�OLPHVWRQH 

 

,PDJH�����7ULDVVLF�EUHFFLD�RQ�&DUERQLIHURXV�OLPHVWRQH 
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SRLQW� WKHUH� ZDV� D� VWHHS� GURS� RQ� WR� D� ORZHU� OHGJH� RI�
OLPHVWRQH�ZKLFK�HIIHFWLYHO\�EURXJKW�RXU�ZDON�WR�DQ�HQG��
6R� DIWHU� H[DPLQLQJ� D� ERWWRP� EHG� RI� WKH� 6XWWRQ� 6WRQH�
ZKLFK�ZDV�GLVSOD\LQJ�FRUDO�HQFUXVWDWLRQ��ZH�UHWUDFHG�RXU�
VWHSV�WR�WKH�FDU�SDUN��:DONLQJ�EDFN�ZH�VDZ�WKH�UHVLGHQW�
SDLU� RI� &KRXJKV�� UHODWLYHV� RI� MDFNGDZV� ZLWK� EULJKW� UHG�
EHDN� DQG� OHJV� ZKLFK� RQO\� LQKDELW� FOLIIV� LQ� :DOHV� DQG�
&RUQZDOO�ZKHUH�WKH�VZDUG�LV�FORVHO\�FURSSHG�E\�VKHHS�� 
 
$V�WKH�SURPLVHG�VXQQ\�SHULRGV�KDG�DW�ODVW�VZHSW�WKH�UDLQ�
DZD\�� LW�ZDV� GHFLGHG� WKDW� OXQFK�ZRXOG� EH� WDNHQ� DW� RXU�
QH[W�VWRS��'XQUDYHQ�%D\��DERXW���PLOHV�IXUWKHU�HDVW��7KH�
EURDG� VDQG\� ED\�� DOVR� FDOOHG� 6HDPRXWK�� LV� EDFNHG� E\�
VWHHS�FOLIIV�RI�%OXH�/LDV��D�VXFFHVVLRQ�RI�KDUG�OLPHVWRQH�
EDQGV�DOWHUQDWLQJ�ZLWK�VKDOHV��H[SRVHG�RQ�HLWKHU�VLGH�RI�
WKH�FDU�SDUN��$FFHVV�WR�WKH�VDQG�LV�DORQJ�D�ZLGH�FRQFUHWH�
FDXVHZD\� GRZQ� ZKLFK� ZH� ZDONHG�� VWULNLQJ� RXW�
VRXWKZDUGV� WR� WKH� URFN\� SRLQW� DW� WKH� H[WUHPLW\� RI� WKH�
KHDGODQG�NQRZQ�DV�7U\ZQ-\-:LWFK��WKH�:LWFKHV�1RVH���
$V�ZH�DSSURDFKHG�WKH�FOLIIV��ERXOGHUV�KDOI�EXULHG�LQ�WKH�
VDQG�VXSSRUWHG�OLWWOH�µUHHIV¶�RI�6DEHOODULG�ZRUP�FRORQLHV��
ORRNLQJ� OLNH� IDLU\� VDQG� FDVWOHV�� ZKHUH� WKH� ZRUPV� KDG�
FHPHQWHG� VDQG� JUDLQV� LQWR� FRQLFDO� WXEHV� �LPDJH� �����
([SRVHG� E\� WKH� UHFHGLQJ� WLGH�� WKH�ZRUPV� KDG� UHWUHDWHG�
LQWR� WKH� WXEHV� EXW�ZRXOG� HPHUJH��ZDYLQJ� WKHLU� IDQ-OLNH�
WHQWDFOHV� LQ� WKH�ZDWHU� WR� HQWUDS� IRRG�ZKHQ� WKH� WLGH�KDG�
UHWXUQHG��� 

7KH� KHDGODQG� RQ� WKH� VRXWK� VLGH� RI� 'XQUDYHQ� %D\� LV�
IRUPHG� RI� &DUERQLIHURXV� *XOO\� 2ROLWH� XQFRQIRUPDEO\�
RYHUODLQ� E\� WKLFN� EHGV� RI� WKH� 6XWWRQ� 6WRQH�� WKH� ORZHVW�
IRUPDWLRQ�LQ�WKH�-XUDVVLF�RI�*ODPRUJDQ��LQ�ZKLFK�D�WKLQ�
EHG� RI� EODFN� FKHUW� SHEEOHV�� GHULYHG� IURP� WKH�
&DUERQLIHURXV� OLPHVWRQH��ZDV�H[SRVHG�KLJK� LQ� WKH�FOLII��
7KH� 6XWWRQ� 6WRQH�� D� ZKLWH� WR� FUHDP-FRORXUHG�
FRQJORPHUDWH�� LV� LWVHOI� RYHUODLQ� E\� WKH� JUH\� WR� EURZQ�
OLPHVWRQH� RI� WKH� 6RXWKHUQGRZQ� %HGV�� DOVR� SDUW� RI� WKH�
PDUJLQDO�/LDV�VXFFHVVLRQ���6RPH�GLVWDQFH�EDFN�IURP�WKH�
KHDGODQG�� WKH� 6XWWRQ� 6WRQH� LV� IROGHG� GRZQZDUGV� WR�
EHDFK� OHYHO� DQG� RYHUODLQ� E\� WKH� 6RXWKHUQGRZQ� %HGV�
ZKLFK� DUH� DOVR� IROGHG� DQG� VTXHH]HG� WRZDUGV� WKH�PDMRU�
IDXOW�]RQH�DW�WKH�EDFN�WKH�RI�ED\��2Q�WKH�QRUWK�VLGH�RI�WKH�
IDXOW� ]RQH� %OXH� /LDV� OLPHVWRQH� DQG� VKDOH� EHGV� ����� –�
���P\D�� KDYH� EHHQ� GURSSHG� E\� DV� PXFK� DV� ���PHWUHV�

�LPDJH� ����� 6RPH� GLVWDQFH� WR� WKH� QRUWK� RI� WKH� PDLQ�
IDXOW��WZR�PRUH�IDXOWV�GURS�WKH�%OXH�/LDV�EHGV�GRZQ�E\�
��� WR� ���PHWUHV�� 7KH� IDXOWV� RFFXUUHG� DIWHU� WKH� HQG� RI�
WKH� -XUDVVLF�� SRVVLEO\� LQ� WKH� HDUO\� &UHWDFHRXV�� &ORVH�
XQGHU� WKH� FOLII�� ZH� ZHUH� DEOH� WR� H[DPLQH� WKH� 6XWWRQ�
6WRQH� DQG� %OXH� /LDV� IDXOW� EUHFFLDV�� WKH� FRORXU�
GLIIHUHQFH�KLJKOLJKWLQJ�WKH�IDXOW��LPDJH����� 

2Q� WKH� EHDFK� H[WHQVLYH� OHGJHV� RI� WKH� %OXH� /LDV�
OLPHVWRQH�EHGV�ZHUH�ZHOO� H[SRVHG�DQG�FOHDQHG�E\� WKH�
VHD�� GLVSOD\LQJ� DEXQGDQW� /LDVVLF� IRVVLOV�� 7KH� ODUJH�
FRQYH[� YDOYHV� RI� WKH� ELYDOYH�3ODJLRVWRPD� JLJDQWHXP��
FOXVWHUV�RI�*U\SKDHD�DUFXDWD��WKH�'HYLO¶V�7RHQDLO��DQG�
WKH� GLDPRQG� VKDSHG� VKHOO� RI� WKH� )DQ� 0XVVHO� 3LQQD�
�LPDJH�����ZHUH�SDUWLFXODUO\�FRPPRQ��7KLV�VSHFLHV�RI�
ELYDOYH� OLYHG� YHUWLFDOO\� LQ� WKH� VXEVWUDWH� ZLWK� MXVW� WKH�

 

,PDJH�����6DEHOODULG�ZRUP�µUHHI¶ 

 

,PDJH�����'XQUDYHQ�ED\�IDXOW�]RQH 

 

,PDJH�����)DXOW�EUHFFLD�LQ�%OXH�/LDV��OHIW��DQG�6XWWRQ�6WRQH��ULJKW� 
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�� 

 WRS� WKLUG� LQ� WKH�ZDWHU��$IWHU� GHDWK� WKH� WRS�ZRXOG�EUHDN�
RII� WR� IDOO� KRUL]RQWDOO\� LQ� WKH� VHGLPHQW�� OHDYLQJ� WKH�
GLDPRQG�VKDSHG�EDVH�WR�EHFRPH�IRVVLOLVHG�LQ�VLWX���$OVR�
IRXQG�ZHUH�/LRVWUHD� VSHFLHV� DQG� D� IHZ� SLHFHV� RI� IRVVLO�
ZRRG�RQ�ZKLFK�R\VWHUV�ZHUH�DWWDFKHG��:KLOH�ORRNLQJ�DW�
WKH� FOLII� DQG� WKH� IDXOWV�� LW�ZDV� QRWLFHG� WKDW� WZR�5DYHQV�
ZHUH� UROOLQJ� DQG� WXPEOLQJ� LQ� IOLJKW� DW� WKH� WRS�� WR� EH�
IROORZHG� E\� D� 3HUHJULQH� )DOFRQ� ZKLFK� GLYHG� VWHHSO\�
WRZDUGV� WKH� EHDFK�� QR� GRXEW� KRSLQJ� IRU� D� UDYHQ� IRU�
DIWHUQRRQ�WHD��:LWKRXW�VXFFHVV��KRZHYHU�� 

:H� UHWXUQHG� WR� WKH� FDXVHZD\� DQG� WKHQ� ZDONHG� WR� WKH�
ZHVW� RYHU� WKH� OHGJHV� RI� 6RXWKHUQGRZQ� %HGV� LQ� ZKLFK�
ZHUH�ODUJH�QXPEHUV�RI�VPDOO�FKHUW�SHEEOHV�GHULYHG�IURP�
WKH� &DUERQLIHURXV� /LPHVWRQH� DV� LW� ZDV� HURGHG� DZD\��
$ERYH� WKH� FKHUW� EHGV� DUH� WKH� OHGJHV� RI� %OXH� /LDV�
OLPHVWRQHV� DQG� VKDOHV� LQ� ZKLFK� IRVVLO� R\VWHUV� DQG�
DPPRQLWHV��$ULHWLWHV�VSHFLHV"��XS�WR����FP�LQ�GLDPHWHU�
DUH�YLVLEOH�� 
 
:H�KDG� VWDUWHG� RII� LQ� YHU\� XQSURPLVLQJ� FRQGLWLRQV� EXW�
LQWUHSLGO\�VWXFN�WR�WKH�LWLQHUDU\��WR�EH�UHZDUGHG�E\�VXQQ\�
ZHDWKHU�� H[FHOOHQW� H[SRVXUHV� DQG� SOHQW\� RI� LQWHUHVWLQJ�
IHDWXUHV��DOO�YHU\�FOHDUO\�SRLQWHG�RXW�DQG�GHVFULEHG�E\�'U�
*HULDQW� 2ZHQ�� 2XU� &KDLUPDQ� DW� WKH� WLPH�� � 0DXULFH�
7XFNHU�SDVVHG�D�YRWH�RI�WKDQNV�WR�'U�2ZHQ��H[SUHVVLQJ�
WKH� JUDWLWXGH� RI� WKH�PHPEHUV� IRU� JLYLQJ� XS� KLV� WLPH� WR�
OHDG�XV�RQ�D�UHZDUGLQJ�WULS� 
 

-�- 
 

%22.�5(9,(:�E\�,VDEHO�%XFNLQJKDP 
7KH�6WRU\�RI�WKH�(DUWK�LQ����5RFNV� 

E\�'RQDOG�5��3URWKHUR 
3XE�&ROXPELD�XQLYHUVLW\�3UHVV������DV�KDUG�EDFN�RU�

H�ERRN 
 

'RQDOG� 3URWKHUR� WDXJKW� SDODHRQWRORJ\� DQG� JHRORJ\� DW�
YDULRXV� LQVWLWXWLRQV� LQ� &DOLIRUQLD� DQG� KDV� SUHYLRXVO\�
ZULWWHQ�DERXW�IRVVLOV� 
 
%\� FKRRVLQJ� ��� GLIIHUHQW� URFNV� KH� WHOOV� WKH� VWRULHV�
DVVRFLDWHG� ZLWK� WKHLU� SODFH� LQ� WKH� GHYHORSPHQW� DQG�
XQGHUVWDQGLQJ� RI� JHRORJLFDO� LGHDV� WKHRULHV� DQG�

XQGHUVWDQGLQJ��6RPH�QDPHV�DUH�IDPLOLDU�VXFK�DV�-DPHV�
+XWWRQ� DQG� :LOOLDP� 6PLWK�� RWKHUV� OHVV� VR� VXFK� DV�
-DPHV�&UROO�ZKR¶V�&��WK�ZRUN�RQ�WKH�HDUWK¶V�HOOLSWLFDO�
RUELW�� ZREEOH� DQG� DOEHGR� ZDV� DOPRVW� IRUJRWWHQ� WKHQ�
GHYHORSHG� E\�0LODQNRYLWFK� ZKR� VXUYLYHG� WZR�:RUOG�
:DUV�� 7KLV� LV� ZHOO� ZULWWHQ� DQG� UHVHDUFKHG� DOWKRXJK� ,�
FRXOG�TXLEEOH�DERXW�GHWDLOV�� 
 
1HZ� LGHDV� DUH� QRW� RIWHQ� ZHOFRPHG� DQG� WKHLU�
DFFHSWDQFH�FDQ�EH�D�ORQJ�XSKLOO�VWUXJJOH��7KH�SUREOHP�
RI�KRZ�WR�GDWH�PHWHRULWHV�OHG�3DWWHUVRQ�WR�ZRUN�RQ�OHDG�
SURGXFWV�DQG�ILQG�D�YHU\�UHFHQW�LQFUHDVH��7KH�ZUDWK�RI�
FRPSDQLHV�ZKR�DGGHG�OHDG�WHWUDHWK\O�WR�FDU�IXHO� WR�WU\�
DQG�GLVFUHGLW�KLP�DQG�LW�LV�WR�WKH�FUHGLW�RI�&DOWHFK�WKDW�
KH� ZDV� DOORZHG� WR� FRQWLQXH� ZKHQ� KLV� LQWHJULW\� ZDV�
TXHVWLRQHG� 
 
7KLV�LV�D�JRRG�UHDG�LI�\RX�DFFHSW�WKH�86$�ELDV��6WRULHV�
RI� WKH� LQGLYLGXDOV� DQG� LQWHUZRYHQ� ZLWK� WKH� FOHDU�
H[SODQDWLRQV�RI�WKH�GHYHORSPHQW�RI�WKH�XQGHUVWDQGLQJ� 

 

-�- 

 

/XOZRUWK�&RYH�)LHOG�7ULS�–�$SULO����� 
*UDKDP�+LFNPDQ 

 
7KH� SDUW\� JDWKHUHG� LQ� WKH� /XOZRUWK� &RYH� FDU� SDUN��
H[FLWHG� E\� WKH� GD\� DKHDG� DQG� WKH� JORULRXV� VSULQJ�
ZHDWKHU�� 3URIHVVRU� 0DXULFH� 7XFNHU�� IURP� WKH�
8QLYHUVLW\� RI� %ULVWRO� DQG� %DWK� *HRORJLFDO� 6RFLHW\��
DGGUHVVHG� WKH� DWWHQGHHV� DQG� GHVFULEHG� WKH�SURJUDPPH�
IRU�WKH�GD\�� 
 

7KH�SODQ�ZDV�WR�VSHQG�WKH�PRUQLQJ�RQ�WKH�:HVW�VLGH�RI�
/XOZRUWK� &RYH� DQG� ZRUN� RXU� ZD\� DURXQG� WKH� ED\� LQ�
WKH�DIWHUQRRQ�WR�0XSH�%D\� 
 
 
 
 
 
 

 

,PDJH�����%LYDOYH�µ3LQQD¶�LQ�FURVV�VHFWLRQ 

 

)LJXUH���–�/XOZRUWK�&RYH�2YHUORRN��0DXULFH�GHVFULEHG�WKH�JHRORJL�
FDO�KLVWRU\�RI�WKH�DUHD�� 
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�� 

'XULQJ� &DUERQLIHURXV� WR� 'HYRQLDQ� WLPHV� WKHUH� ZDV� DQ�
RFHDQ� WR� WKH� VRXWK��ZLWK� OLPHVWRQHV�EHLQJ�GHSRVLWHG�RQ�
VRXWKHUQ�IODQN�RI�DQ�DQFLHQW�ODQGPDVV��7KLV�RFHDQ�FORVHG�
GXULQJ� ZKDW� LV� GHVFULEHG� DV� WKH� �9DULVFDQ� RURJHQ\�� DV�
WKH� *RQGZDQD� DQG� /DXUDVLD� WHFWRQLF� SODWHV� FROOLGHG� WR�
IRUP� WKH� VXSHUFRQWLQHQW� 3DQJHD�� 7KH� 3HUPLDQ� SHULRG�
ZDV�WHFWRQLFDOO\�TXLHW��WKHQ�GXULQJ�7ULDVVLF�WLPHV�3DQJHD�
EHLQJ� VSOLWWLQJ��2OG� IDXOWV�ZHUH� UHDFWLYDWHG� WR� IRUP� WKH�
:HVVH[�EDVLQ��(DVW-�ZHVW�IDXOWV�DOORZHG�VXEVLGHQFH�DQG�
WKH� GHSRVLWLRQ� RI� VHYHUDO� NLORPHWUHV� RI� -XUDVVLF� DQG�
7ULDVVLF� VHGLPHQW�� 'XULQJ� WKH� (DUO\� &UHWDFHRXV� SHULRG�
IXUWKHU� WHFWRQLF� PRYHPHQWV� UHVXOWHG� LQ� XSOLIW�� HURVLRQ�
DQG� WLOWLQJ��'XULQJ� WKH�/DWH�&UHWDFHRXV�JOREDO�VHD� OHYHO�
ULVH�UHWXUQHG�WKH�DUHD�WR�IXOO\�PDULQH�FRQGLWLRQV�ZLWK�WKH�
ZLGHVSUHDG� GHSRVLWLRQ� RI� &KDON�� )LQDOO\� DV� WKH� $OSV�
IRUPHG� LQ� (XURSH� WKH� DUHD� H[SHULHQFH� FRPSUHVVLYH�
IRUFHV� DJDLQ� ZLWK� WKUXVW� IDXOWV� DQG� IROGV� EHLQJ�
UHDFWLYDWHG� 

7KH� JURXS� QH[W� YLVLWHG� 6WDLU�+ROH� �)LJXUH� ����+HUH� WKH�
URFNV�DUH�VWHHSO\�LQFOLQHG�DQG�VPDOO�WLJKW�IROGV�DUH�HDVLO\�
VHHQ�� 7KLV� LV� NQRZQ� DV� WKH� µ/XOZRUWK� &UXPSOH¶� WKHVH�
KLJK� IUHTXHQF\� IDXOWV� DQG� IROGV� KDYH� GHYHORSHG� RQ� WKH�
QRUWKHUQ�OLPE�RI�D�PDMRU�PRQRFOLQH��UHDFWLYDWLRQ�RI�GHHS�
QRUPDO� IDXOWV� KDV� OHG� WR� ORFDO� FRPSUHVVLRQDO� IHDWXUHV��
7KH�3RUWODQG�%HGV�IRUP�D�VWURQJ�EDUULHU�WR�HURVLRQ�IURP�
WKH� VHD�� ZKLOH� WKH� 3XUEHFN� EHGV� DUH� VRIWHU� DQG� PRUH�
HDVLO\� HURGHG�� ,W� KDV� EHHQ� VXJJHVWHG� WKDW� VRPH� RI� WKH�

IHDWXUHV�ZH�VHH�PD\�KDYH�EHHQ�NDUVW� FDYHV��ZKHQ�VHD�
OHYHO�URVH��������\HDU�DJR�WKH�VHD�KDV�HURGHG�WKHP�WR�
EHFRPH�DUFKHV��� 

7KH� 3XUEHFN� IRUPDWLRQ� UHFRUGV� D� WUDQVLWLRQ� IURP�
VKDOORZ�PDULQH�FRQGLWLRQV� WR�PXGG\�DOOXYLDO� ULYHUV� LQ�
WKH�:HDOGHQ��WKLV�LV� WKH�WUDQVLWLRQ�IURP�WKH�-XUDVVLF�WR�
&UHWDFHRXV� 3HULRGV�� 2QH� EHG� RI� QRWH� LV� WKH� &LQGHU�
%HGV��)LJXUH�����VR�FDOOHG�IRU�WKHLU�VOLJKWO\�EOXH�������������� 

 
 
 
 
 

 
 
 
 

 

)LJXUH��-�/XOZRUWK�&RYH�LV�D�FODVVLF�JHRORJLFDO�VHFWLRQ�RI�WKH�-XUDV�
VLF�&RDVW�:RUOG�+HULWDJH�6LWH�� 

 

)LJXUH���-�6WDLU�+ROH���7KH�/XOZRUWK�FUXPSOH�]RQH 

 

)LJXUH���-�0DXULFH�VWDQGLQJ�RQ�WKH�&LQGHU�%HGV��� 

 

 

)LJXUH���-�:HVW�&OLII�/XOZRUWK�&RYH�–�H[DPLQDWLRQ�RI�WKH�8QLR�
0HPEHU�� 
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�� 

  
 

DSSHDUDQFH��+RZHYHU��LW�KDV�QRWKLQJ�WR�GR�ZLWK�YROFDQLF�
DVK� RU� FLQGHU�� 7KH� EHGV� KDYH� WKHLU� FRORXU� IURP� DQ�
DEXQGDQFH�RI�R\VWHUV�3UDHH[RJ\UD�GLVWRUWD�� 
 
7KH� JURXS� PDGH� WKHLU� ZD\� EDFN� IURP� 6WDLU� KROH� LQWR�
/XOZRUWK�&RYH� DQG� VWDUWHG�ZDONLQJ� DORQJ� WKH� EHDFK� WR�
WKH�ZHVW�FOLII��+HUH�D�FORVH�XS�YLHZ�FRXOG�EH�KDG�RI�WKH�
XSSHUPRVW� EHGV� RQ� WKH� 3XUEHFN� IRUPDWLRQ�� 7KH�
JODXFRQLWLF� VDQGVWRQH� 8QLR� 0HPEHU� �)LJXUH� ��� QDPHG�
IRU�WKH�SUHVHQFH�RI�WKH�ELYDOYH�8QLR�YDOGHQVLV��1RUPDOO\�
JODXFRQLWH� LV� LQGLFDWLYH� RI� VXE-R[LF� PDULQH� FRQGLWLRQV��
KRZHYHU� WKH� SUHVHQFH� RI� IUHVKZDWHU� ELYDOYHV�� FURFRGLOH�
DQG� WXUWOH� ERQHV� VXJJHVWV� DQ� RULJLQ� DV� D� ODNH�RU� ODJRRQ�
GHSRVLW�� 

 
)XUWKHU� DORQJ� WKH� ZHVW� FOLII�� QHDU� WKH� EDVH� RI� WKH�
3XUEHFN��LV�DQ�LQWHUHVWLQJ�FRQJORPHUDWH�ZLWK�OLPH�FODVWV�
LQFRUSRUDWHG� LQWR� WKH� URFN�DQG� LQWHUSUHWHG� WR�KDYH�EHHQ�
GHULYHG�IURP�D�SHULRG�RI�GHVLFFDWLRQ��&RQGLWLRQV�ZKHUH�
WKH� ODJRRQ� GULHG�� OLPH� PXG� EHFDPH� H[SRVHG�� IODFNHG��
FUDFNHG�DQG�WKHQ�UHGHSRVLWHG���)LJXUH���� 
 
)XUWKHU�DORQJ�WKH�ZHVW�FOLII��D�FRPSOH[�VHW�RI�VWUDWD�ZHUH�
REVHUYHG�FDOOHG�WKH�%URNHQ�%HGV��)LJXUH�����7KHVH�DUH��
-�P� LQ� WKLFNQHVV� DQG� FRQVLVW� RI� IROGHG�� IORDWLQJ� DQG�
EUHFFLDWHG� EHGV�� 7KHVH� EHGV� RFFXU� LQ� WKH� PRQRFOLQH�
FUXPSOH� ]RQH� EXW� WKHLU� RULJLQ� LV� QRW� VLPSO\� IURP� ODWHU�
IUDFWXULQJ�� )XUWKHU� (DVW� WKH� 3XUEHFN� VHFWLRQ� FDQ� EH�
VKRZQ�WR�KDYH�HYDSRUDWHV��VXFK�DV�DQK\GULWH�DQG�KDOLWH��

LQ� WKH� VXEVXUIDFH� �)LJXUH� ���� $W� WKLV� ORFDWLRQ� WKH�
GLVVROXWLRQ�RI�WKH�DQK\GULWH�LV�EHOLHYHG�WR�KDYH�UHVXOWHG�
LQ�D�FROODSVH�EUHFFLD� 

$IWHU�OXQFK� WKH�JURXS�PDGH�WKHLU�ZD\�DFURVV�WKH�EDFN�
RI�/XOZRWK�&RYH�QRWLQJ�WKH�SUHVHQFH�RI�*UHHQVDQG�DQG�
WKH�/RZHU�&KDON� DQG� WKH� DEVHQFH� RI�*DXOW�&OD\��7KH�
*UHHQVDQG� EHLQJ� ULFK� LQ� ELYDOYH� IRVVLOV� DQG� VHUSXOLGV�
ZRUP�WXEHV��7KH�&KDON�FRQWDLQHG�SDOH�EURZQ�QRGXOHV�
DQG�VKHOO�IUDJPHQWV�RI�WKH�ELYDOYH�LQRFHUDPXV� 
 
$IWHU� FOLPELQJ� WKH� FOLII� RQ� WKH� (DVW� VLGH� RI� /XOZRUWK�
ED\��WKH�JURXS�ZDV�SOHDVHG�WR�VHH�WKH�02'�JDWH�RSHQ�
DOORZLQJ�DFFHVV�WR�WKH�/XOZRUWK�5DQJH��)URP�WKH�FOLII�
WRS� SDWK� WKH� IRVVLO� IRUHVW� FRXOG� EH� REVHUYHG��
8QIRUWXQDWHO\� IROORZLQJ� D� FOLII� IDOO� LQ� ����� WKH� VWDLUV�
GRZQ� WR� WKH� OHGJH� ZHUH� VWLOO� FORVHG�� $OWKRXJK� VRPH�
ZRRG�KRZHYHU�KDV�EHHQ�VLOLFLILHG��WKH�PDMRULW\�RI�ZKDW�
LV� SUHVHUYHG� RI� WKH� IRVVLO� IRUHVW� LV� WKH� VWXPSV��PRVWO\�
HPSW\� PRXOGV�� SUHVHUYHG� E\� µVWURPDWROLWLF¶� PLFURELDO�
PRXQGV��)LJXUH����� 

7KH� JURXS� ZDONHG� RQ� XQWLO� ZH� UHDFK� WKH� RYHUORRN� WR�
0XSH�5RFN��)LJXUH������ZKHUH�ZH�REVHUYHG�WKH�VFHQLF�
EXW� LQDFFHVVLEOH� VWDFNV�� 7KH� VWDFN� LQ� WKH� IRUHJURXQG�
KDYLQJ� D� 3XUEHFN� FDS� RYHUO\LQJ� WKH� 3RUWODQG� %URNHQ�
%HGV�DQG�3RUWODQG�)UHHVWRQH�� 

 

)LJXUH���–�LQWUD�FODVW�FRQJORPHUDWH�ZLWK�OLPH�FODVWV� 

 

)LJXUH���–:HVW�&OLII�/XOZRUWK�&RYH�–�WKH�%URNHQ�%HGV�� 

 

)LJXUH���–:HVW�&OLII�/XOZRUWK�&RYH�–�0DXULFH�H[SODLQV�WKH�%URNHQ�
%HGV��3LQN�VKDGLQJ�DUH�HYDSRULWHV�LQ�WKH�VXEVXUIDFH� 

 

)LJXUH���–�)RVVLO�)RUHVW� 
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$V� WKH� WULS� GUHZ� WR� D� FORVH� WKH� JURXS� WKDQNHG�0DXULFH�
IRU�D�YHU\�LQIRUPDWLYH�DQG�HQMR\DEOH�ILHOG�WULS� 

 

-�- 

 

³'LUHFWLRQDO�'ULOOLQJ�–�)URP�*HRPHWU\�WR�*HRORJ\´ 
%\�3KLO�%XUJH 

 
,QWURGXFWLRQ 
 

:LWKLQ�WKH�XSVWUHDP�RLO�DQG�JDV�LQGXVWU\�WKHUH�KDV�EHHQ��
DQG� WR� VRPH� H[WHQW� UHPDLQV� D� WHQVLRQ� EHWZHHQ� WKH�
GULOOHUV� DQG� WKH� JHRORJLVWV�� 7KH� IRUPHU� DUH� GULYHQ� E\� D�
³FDQ�GR´�DWWLWXGH�ZKHUH�WKH�DLP�LV�WR�GULOO�DQG�FRPSOHWH�
WKH� ZHOO� DV� TXLFNO\� DV� SRVVLEOH� �ZLWKLQ� WKH� QHFHVVDU\�
ERXQGV�RI�VDIHW\�DQG�ZHOO�LQWHJULW\���ZKLOH�WKH�JHRORJLVWV�
ZRXOG� OLNH� WR� H[WUDFW� DV� PXFK� LQIRUPDWLRQ� DV� SRVVLEOH�
DERXW� WKH� IRUPDWLRQV�EHLQJ�GULOOHG��ZKLFK� UHTXLUHV� WLPH�
DQG� DGGV� WR� FRVWV�� +RUL]RQWDO� GULOOLQJ� DQG� JHRVWHHULQJ�
KDV� EURXJKW� WKH� WZR� GLVFLSOLQHV� WRJHWKHU� VXFK� WKDW�
GULOOLQJ�SHUIRUPDQFH�DQG�ZHOO�SURGXFWLYLW\�DUH�LQFUHDVHG�
E\�JHRORJLFDO�LQWHUSUHWDWLRQ�LQ�UHDO�WLPH��� 
 
2OG� WLPH� GULOOHUV� DWWHPSWHG� WR� NHHS� WKH� ZHOOV� YHUWLFDO��
7KLV� LV� QRW� HDV\�� FUHDWLQJ� SUREOHPV� DV� ZHOOV� WHQGHG� WR�
LQWHUFHSW� RU� HQG� XS� GUDLQLQJ� D� QHLJKERXULQJ� SURSHUW\��
LQWHQWLRQDOO\� RU� RWKHUZLVH�� 'LUHFWLRQDO� GULOOLQJ��
SLRQHHUHG� E\� -RKQ� (DVWPDQ� EHJDQ� LQ� WKH� ����¶V��
(QDEOHG�E\�VLPSOH�VXUYH\LQJ�WRROV�SURYLGLQJ�LQFOLQDWLRQ�
DQG�D]LPXWK�GDWD�DQG�XVLQJ�PHFKDQLFDO�SURSHUWLHV�RI�WKH�
GULOOVWULQJ��GULOOHUV�FRXOG�GULOO�DZD\�IURP�WKH�ULJ�ORFDWLRQ�
LQ�D�SUHIHUUHG�GLUHFWLRQ��7KHVH�PHWKRGV�ZHUH�XVHG�XQWLO�
WKH�����¶V�DQG�HDUO\�����¶V�ZKHQ�EHQW� VXE�PRWRUV�DQG�
WKHQ�VWHHUDEOH�GRZQKROH�PRWRUV�SURYLGHG�JUHDWHU�FRQWURO�
RI�WKH�ZHOO�SDWK�� 
 
6WHHUDEOH� PRWRUV� LQ� FRQMXQFWLRQ� ZLWK� 0HDVXUHPHQW�
:KLOH� 'ULOOLQJ� WRROV� �0:'�� DOORZHG� PRUH� FRPSOH[�
GLUHFWLRQDO� ZHOOV� WR� EH� GULOOHG� OHDGLQJ� WR� KRUL]RQWDO�
GULOOLQJ� DQG� PXOWLODWHUDO� GULOOLQJ�� ,Q� WKH� PLG� ����¶V�
5RWDU\� 6WHHULQJ� 7RROV� �567�� ZHUH� GHYHORSHG�� 7KHVH�
WRROV� JUHDWO\� LQFUHDVH� WKH� HIILFLHQF\� RI� GLUHFWLRQDO� DQG�
KRUL]RQWDO� GULOOLQJ� LQ� SDUWLFXODU�� DOORZLQJ� JHRORJLVWV� WR�
WDUJHW�PRUH�FRPSOH[�UHVHUYRLUV�DQG�GULOOHUV�WR�SODQ�PRUH�

FRPSOH[�ZHOO�SDWKV� 
 
,QWURGXFHG� LQ� ������ PXG� ORJJLQJ� ZDV� WKH� PDLQ�
LQIRUPDWLRQ� JDWKHULQJ� PHWKRG�� 6DPSOHV� RI� GULOOHG�
FXWWLQJV� ZHUH� H[DPLQHG� DW� VXUIDFH�� LQGLFDWLRQV� RI�
K\GURFDUERQV�QRWHG�DQG�D�ORJ�RI�WKH�IRUPDWLRQV�GULOOHG�
FRPSLOHG�� 7KH� PXG� ORJJHUV� ZRUNHG� FORVHO\� ZLWK� WKH�
ZHOOVLWH�JHRORJLVW��*HRORJLFDO�DQG�IRUPDWLRQ�IOXLG�GDWD�
ODJJHG� GULOOLQJ� E\� VRPH� WLPH� DV� PXG� ORJJHUV� DQG�
JHRORJLVWV�KDG�WR�ZDLW�IRU�VDPSOHV�WR�DSSHDU�DW�VXUIDFH� 
 
%HJLQQLQJ� LQ� WKH� ����¶V� WKURXJK� WKH� ZRUN� RI� WKH�
6FKOXPEHUJHU� EURWKHUV�� DQG� GHYHORSHG� FRQWLQXRXVO\�
HYHU� VLQFH�� HOHFWULF� ORJJLQJ�� RU� ZLUHOLQH� ORJJLQJ� KDV�
EHHQ�XVHG�WR�JDWKHU�JHRSK\VLFDO�LQIRUPDWLRQ�SURYLGLQJ�
GHWDLO� RQ� URFN� DQG� IOXLG� SURSHUWLHV�� (OHFWULF� ORJV� DUH�
GHSOR\HG�LQWR�WKH�ZHOO�E\�ZLUHOLQH�DQG�DV�VXFK�WKH�GDWD�
LV�FROOHFWHG�DIWHU�GULOOLQJ�DQ�LQWHUYDO�RI�WKH�ZHOO�� 
 
)URP� WKH� HDUO\� ����¶V� HOHFWULF� ORJJLQJ� VHQVRUV� ZHUH��
DORQJ� ZLWK� H[LVWLQJ� GLUHFWLRQDO� VHQVRUV� DGGHG� WR�
0HDVXUHPHQW�:KLOH�'ULOOLQJ��0:'��WRROV��7KH�LQLWLDO�
EHQHILW� RI�0:'�ZDV� LQ� LPSURYHG� GLUHFWLRQDO� GULOOLQJ�
SHUIRUPDQFH�� $V� JHRSK\VLFDO� PHDVXUHPHQWV� EHFDPH�
PRUH� UHOLDEOH� DQG� VRSKLVWLFDWHG�� )(0:'� �)RUPDWLRQ�
(YDOXDWLRQ�0:'�� EHJDQ� WR� DGG� WR� RU� LQ� VRPH� FDVHV�
UHSODFH�HOHFWULF�ZLUHOLQH� 
 
$� UHDO� JDPH� FKDQJHU�ZDV� WKH� FRPELQDWLRQ� RI�567� �D�
GULOOLQJ� WRRO�� DQG� )(0:'� �D� JHRSK\VLFDO�
PHDVXUHPHQW�WRRO��DQG�WKH�GHYHORSPHQW�RI�UHPRWH�UHDO�
WLPH� GDWD� FHQWUHV�� 5HDO� WLPH� JHRSK\VLFDO� GDWD� LV� QRZ�
LQWHUSUHWHG� DZD\� IURP� WKH� ZHOOVLWH� DQG� GHFLVLRQV� RQ�
VWHHULQJ� WKH� ZHOO� DQG� DUH� PDGH� E\� FROORFDWHG� PXOWL�
GLVFLSOLQH� WHDPV�� 7KH� KLVWRU\� RI� WKHVH� GHYHORSPHQWV�
DUH�VKRZQ�LQ�WKH�WLPH�OLQH�LQ�)LJXUH��� 

7KH� LQGXVWU\� KDV� PRYHG� IURP� GULOOLQJ� EDVHG� RQ�
JHRPHWU\� WR� GULOOLQJ� EDVHG� RQ� JHRORJ\� DQG� IURP�
LQWHUSUHWDWLRQ� GD\V� RU� KRXUV� DIWHU� GULOOLQJ� WR� VHFRQGV��
7KH� FRQVHTXHQFHV� LQ� WHUPV� RI� SHUIRUPDQFH� DQG�
SURGXFWLYLW\�KDYH�EHHQ�JDPH�FKDQJLQJ� 
 
7KLV�SDSHU�ZLOO� UHYLHZ�WKH�GHYHORSPHQW�RI�GLUHFWLRQDO�
GULOOLQJ�DQG�GDWD�FROOHFWLRQ�WHFKQRORJLHV�LQ�WKH�FRQWH[W�
RI�WKH�JHRORJ\� 
 
 
 

 

)LJXUH����–�0XSH�5RFN� 

 

)LJXUH����7LPH�OLQH�RI�PDMRU�GULOOLQJ�DQG�PHDVXUHPHQW�WHFKQROR�
JLHV��0HDVXUHPHQW�WHFKQRORJLHV�VKRZQ�LQ�LWDOLFV 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

)XQGDPHQWDOV�RI�GULOOLQJ� 
 
'ULOOLQJ�IRU�RLO�DQG�JDV�XVHV�PDQ\�RI�WKH�VDPH�SULQFLSOHV�
DV� GULOOLQJ� D� KROH� LQ� D�ZDOO� XVLQJ� DQ� HOHFWULF� GULOO��(YHU�
WULHG�WKLV�DQG�SODFHG�WKH�KROH�LQ�WKH�ZURQJ�SODFH��GULOOHG�
LQWR� WKH�ZDOO�DW� WKH�ZURQJ�DQJOH��EURNHQ� WKH�GULOO�ELW�RU�
JRW�LW�VWXFN�LQ�WKH�ZDOO��KLW�VRPHWKLQJ�\RX�GLGQ¶W�PHDQ�WR�
KLW� OLNH�D�ZDWHU�SLSH"� ,I� VR�� WKHQ�\RX�KDYH�HQFRXQWHUHG�
WKH�VDPH�SUREOHPV�IDFLQJ�RLOILHOG�GULOOHUV� 
 
:KDW�GR�\RX�QHHG�WR�GULOO�D�ZHOO"�$V�D�PLQLPXP� 
 
· $� GULOO� ELW� –� 7KHVH� FRPH� LQ� WKUHH� W\SHV�� UROOHU�

FRQH�� GLDPRQG� DQG� 3'&� �SRO\FU\VWDOOLQH�
GLDPRQG�FRPSDFW���7KH� VHOHFWLRQ�RI� WKH�GULOO� ELW�
LV� GHWHUPLQHG� E\� WKH� JHRORJ\� �KDUGQHVV��
DEUDVLYHQHVV��KRPRJHQHLW\�DQG�YDULDWLRQ��� 

· 'ULOO�VWULQJ�–�7KH�GULOO�VWULQJ�FRPSULVHV�QXPHURXV�
W\SHV� RI� SLSH� WKDW� FRQQHFW� WKH� GULOO� ELW� WR� WKH�
VXUIDFH�DQG�SURYLGHV��D�IOXLG�SDWK�IRU�WKH�GULOOLQJ�
IOXLG��PXG��IURP�WKH�VXUIDFH�WKURXJK�WKH�GULOO�ELW�
DQG� EDFN� WR� WKH� VXUIDFH� �K\GUDXOLF� HQHUJ\����
ZHLJKW� DQG� URWDWLRQ� DW� WKH� GULOO� ELW� �PHFKDQLFDO�
HQHUJ\���DQG�VWDELOLVH� WKH�GULOO� VWULQJ� LQ� WKH�ZHOO��
7KH� GULOO� VWULQJ� LQFOXGHV� GULOO� FROODUV�� VWDELOLVHUV��
PHDVXULQJ� WRROV� DV� UHTXLUHG� DQG� XVXDOO\� D�
GLUHFWLRQDO�FRQWURO�GHYLFH�HLWKHU�D�VWHHUDEOH�PRWRU�
RU� D� URWDU\� VWHHUDEOH� WRRO�� $OO� WKH� FRPSRQHQWV�
EHORZ� WKH� GULOOSLSH� FRPSULVH� WKH� %RWWRP� +ROH�
$VVHPEO\��%+$� 

· 'ULOOLQJ� IOXLG� –� 7KH� GULOOLQJ� IOXLG� �PXG�� KDV�
QXPHURXV� IXQFWLRQV� LQFOXGLQJ� OXEULFDWLRQ� DQG�
FRROLQJ� WKH� ELW�� FRQWUROOLQJ� GRZQKROH� SUHVVXUH��
SURYLGLQJ� VXSSRUW� WR� WKH� ZHOOERUH� WR� SUHYHQW�
FROODSVH�� DQG� FRQWUROOLQJ� FKHPLFDO� UHDFWLRQV�
EHWZHHQ�WKH�PXG�DQG�WKH�URFN�DQG�WUDQVSRUW�GULOO�
FXWWLQJV�WR�WKH�VXUIDFH�IRU�H[DPLQDWLRQ��� 

 

7R� GULOO� D� ZHOO� SDWK� DORQJ� D� SUHVFULEHG� WUDMHFWRU\� WR� D�
VSHFLILF�WDUJHW�UHTXLUHV�D�PHDQV�RI�LQLWLDWLQJ�WKH�ZHOO� LQ�
WKH�FRUUHFW�GLUHFWLRQ�DQG�DGMXVWLQJ�WKH�ZHOO�GLUHFWLRQ�DQG�
LQFOLQDWLRQ�DV� UHTXLUHG� WR�DYRLG� LQWHUVHFWLQJ�RWKHU�ZHOOV�
DQG�WR�UHDFK�DQG�UHPDLQ�ZLWKLQ�WKH�JHRORJLFDO�WDUJHW��:H�
VKDOO�QRZ�ORRN�DW�KRZ�WKHVH�WHFKQRORJLHV�KDYH�HYROYHG� 
 
+RZ�JHRORJ\�GHWHUPLQHV�GULOOLQJ�SHUIRUPDQFH 
'ULOOLQJ�+D]DUGV 
 
5RFN�W\SHV�SUHVHQW�D�UDQJH�RI�SRWHQWLDO�GULOOLQJ�KD]DUGV��
VRPH�RI�ZKLFK�DUH�VXPPDULVHG�EHORZ� 
 
· 0XG� URFNV� IURP�FOD\VWRQH� WR� VKDOH� DUH� WKH�PRVW�

FRPPRQ� URFNV� GULOOHG� LQ� D� VHGLPHQWDU\� EDVLQ��
0DMRU�EDVLQV�RXWVLGH�RI� WKH�0LGGOH�(DVW� LQFOXGH�
WKH�*XOI�RI�0H[LFR��WKH�1RUWK�6HD�DQG�WKH�1LJHU�
EDVLQ�LQ�:HVW�$IULFD��,Q�PDQ\�SDUWV�RI�WKH�1RUWK�
6HD�D�ZHOO�ZRXOG�QHHG�WR�EH�GULOOHG�������PHWHUV�
WKURXJK� 4XDWHUQDU\� DQG� 7HUWLDU\� FOD\� DQG� VKDOH�
EHIRUH� UHDFKLQJ� SRWHQWLDO� UHVHUYRLUV� LQ� WKH�
&UHWDFHRXV� DQG� -XUDVVLF�� 6KDOH� FDXVHV� SUREOHPV�
GXH� WR� VZHOOLQJ� RI� K\GURSKLOLF� FOD\� PLQHUDOV�
�VPHFWLWH�� DQG� FROODSVH� �VORXJKLQJ�� GXH� WR�
LQVXIILFLHQW�SUHVVXUH�H[HUWHG�E\�WKH�GULOOLQJ�IOXLG� 

· 6DOW� FDQ� FDXVH� SUREOHPV� HLWKHU� E\� SODVWLF�
GHIRUPDWLRQ� LQWR� WKH� ZHOOERUH� ZKLFK� FDXVHV� WKH�

GULOOVWULQJ�WR�EHFRPH�VWXFN�RU�E\�GLVVROYLQJ�LQWR�
ZDWHU�EDVHG�GULOOLQJ�IOXLG��$Q�HQODUJHG�ERUHKROH�
FDQ� OHDG� WR� SUREOHPV� UXQQLQJ� DQG� FHPHQWLQJ�
FDVLQJ�� 6DOW� FDQ� EH� GULOOHG� HDVLO\� ZLWK� WKH�
FRUUHFW� GULOOLQJ� IOXLG� GHQVLW\� DQG� FKHPLVWU\��
FRPPRQO\�D�VDOW�VDWXUDWHG�IOXLG� 

· &KHUW� DQG� DQK\GULWH� FDQ� EH� GLIILFXOW� WR� GULOO�
JLYHQ� WKHLU� KDUGQHVV�� 3UREOHPV� DULVLQJ� LQFOXGH�
GDPDJH� WR� WKH� GULOOELW� DQG� VKRFN� DQG� YLEUDWLRQ�
OHDGLQJ� WR�GDPDJHG�GULOOVWULQJ� FRPSRQHQWV� DQG�
HYHQ�WR�IDLOXUH��VQDSSLQJ��RI�WKH�GULOOSLSH� 

· &RQJORPHUDWHV�� GXH� WR� WKHLU� KHWHURJHQHLW\�
SUHVHQW�VLPLODU�SUREOHPV�WR�WKRVH�RI�FKHUW� 

 
6WUHVVHV�ZLWKLQ�WKH�IRUPDWLRQV�GXH�WR�ORFDO�RU�UHJLRQDO�
WHFWRQLFV��IURP�VPDOO�VFDOH�IDXOWV�WR�$QGHDQ�WHFWRQLF�
VWUHVVHV�FDQ�OHDG�WR�ZHOOERUH�IDLOXUH�FKDUDFWHULVHG�E\�
FROODSVH�DQG�LQ�WKH�ODWWHU�FDVH�VHYHUH�ZHOOERUH�
HQODUJHPHQW���7KLV�SUREOHP�LV�PRUH�DSSDUHQW�LQ�KLJK�
DQJOH�DQG�KRUL]RQWDO�ZHOOV�� 
 
7KHQ� WKHUH� LV� JHRORJLFDO� XQFHUWDLQW\� SDUWLFXODUO\� LQ�
H[SORUDWLRQ� GULOOLQJ�� ,QFOXGHG� LQ� WKLV� FDWHJRU\� DUH�
XQFHUWDLQWLHV� LQ� SRUH� SUHVVXUH� UHJLPH� �KLJKHU� WKDQ�
DQWLFLSDWHG�� DQG� XQFHUWDLQWLHV� LQ� JHRORJLFDO� SURJQRVLV�
�VXEVDOW�SOD\V�IRU�LQVWDQFH�� 
 
&URRNHG�KROH�FRXQWU\ 
 
)LJXUH���VKRZV�DQ�RLOILHOG�IURP�WKH�HDUO\�GD\V�RI�WKH�
LQGXVWU\��ILHOGV�ZHUH�GHYHORSHG�E\�GULOOLQJ�KXQGUHGV�RI�
GHQVHO\�SDFNHG�ZHOOV��1RW�RQO\�LV�WKLV�LQHIILFLHQW�EXW�
WKH�GULOOHUV�KDG�QR�ZD\�RI�NQRZLQJ�ZKHUH�WKH�ZHOO�ZDV�
DFWXDOO\�EHLQJ�GULOOHG��,W�PLJKW�ZHOO�EH�GULOOLQJ�LQWR�D�
QHLJKERXU¶V�ZHOO�DQG�LW�ZDV�PLJKW�ZHOO�EH�GULOOHG�LQWR�D�
QHLJKERXUV�SDUW�RI�WKH�ILHOG��,W�LV�LQ�IDFW�YHU\�GLIILFXOW�
WR�GULOO�D�YHUWLFDO�ZHOO��7KLV�LV�LQ�ODUJH�SDUW�GXH�WR�
JHRORJ\��'ULOOHUV�XVHG�WKH�H[SUHVVLRQ�³FURRNHG�KROH�
FRXQWU\´��WR�GHVFULEH�DUHDV�ZKHUH�WKH�ZHOO�GHYLDWHV�
IURP�YHUWLFDO�DQG�EDFN�DJDLQ�DV�HDFK�VXFFHVVLYH�
IRUPDWLRQ�LV�GULOOHG��,PDJLQH�D�VHTXHQFH�RI�URFN�
IRUPDWLRQV�HDFK�RI�GLIIHUHQW�KDUGQHVV�DQG�GLSSLQJ�DW�
VRPH�DQJOH��7KH�GULOO�ELW�ZLOO�JHW�GHYLDWHG�WRZDUGV�WKH�
KDUGHU�IRUPDWLRQ�DV�WKH�GULOOELW�VWDUWV�WR�GULOO�WKH�XS�GLS�
KDUG�IRUPDWLRQ�DQG�YLFH�YHUVD�DV�WKH�GULOOELW�VWDUWV�WR�
GULOO�WKH�GRZQ�GLS�VRIW�IRUPDWLRQ��7KLV�LV�DQDORJRXV�WR�
WKH�UHIUDFWLRQ�RI�OLJKW��� 

 

 

)LJXUH����'ULOOLQJ�DW�6LJQDO�+LOO��/RQJ�%HDFK�&DOLIRUQLD�LQ�
����¶V��7KH�ODUJH�QXPEHU�RI�ULJV��DQG�KHQFH�ZHOOV��VKRZV�WKDW�WKLV�
ILHOG�ZDV�GULOOHG�EHIRUH�WKH�DGYHQW�RI�GLUHFWLRQDO�GULOOLQJ�DQG�EH�
IRUH�PXFK�RI�DQ�DSSUHFLDWLRQ�RI�UHVHUYRLU�HQJLQHHULQJ�� 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 

 

 

6LPLODUO\��GULOOLQJ�DFURVV�D�IDXOW�FDQ�FDXVH�WKH�GULOO�ELW�WR�
EH�GHYLDWHG��,Q�WKH�HDUO\�GD\V�GULOOHUV�IRXJKW�WKH�JHRORJ\�
WR�NHHS�D�ZHOOERUH�FORVH�WR�YHUWLFDO��/RFDO�NQRZOHGJH�RQ�
WKH�SDUW�RI�WKH�GULOOHU�ZDV�HVVHQWLDO� 
 
7KH�GHYHORSPHQW�RI�GLUHFWLRQDO�GULOOLQJ 
 
'LUHFWLRQDO� GULOOLQJ� DV� D� GLVFLSOLQH� VWDUWHG� RQFH� GULOOHUV�
DSSUHFLDWHG� WKDW� ZHOOV� ZHUH� QRW� YHUWLFDO�� 7KXV� D� NH\�
DVSHFW� RI� GLUHFWLRQDO� GULOOLQJ� LV� PHDVXUHPHQW� RI�
LQFOLQDWLRQ��DQJOH�RI�WKH�ZHOO�IURP�YHUWLFDO��DQG�D]LPXWK�
�FRPSDVV�GLUHFWLRQ�IURP�QRUWK��� 
 
7KH�ILUVW�PDJQHWLF�VLQJOH-VKRW�DQG�PXOWL-VKRW�
LQVWUXPHQWV�XVLQJ�PDJQHWLF�FRPSDVV�DQG�SOXPE�ERE�
ZHUH�GHYHORSHG�LQ������E\�-RKQ�(DVWPDQ�WR�PHDVXUH�
LQFOLQDWLRQ�DQG�D]LPXWK��7KHVH�VHQVRUV�ZHUH�GURSSHG�
GRZQ�WKH�GULOOVWULQJ�WR�ODQG�RQ�D�PXOHVKRH��$IWHU�D�VHW�
WLPH��D�SKRWR�ZDV�WDNHQ�WR�UHFRUG�WKH�FRPSDVV�GLUHFWLRQ�
DQG�DQJOH�RI�WKH�SOXPE�ERE��,W�ZDV�VRRQ�UHDOLVHG�WKDW�
ZHOOV�ZKLFK�ZHUH�WKRXJKW�WR�EH�YHUWLFDO�FRXOG�KDYH�
LQFOLQDWLRQV�XS�WR����GHJUHHV��� 
 
2QFH�WKH�LQFOLQDWLRQ�DQG�D]LPXWK�DW�D�SDUWLFXODU�SRLQW�LQ�
WKH� ZHOO� LV� NQRZQ�� WKH� ZHOO� SDWK� EHWZHHQ� WZR� VXUYH\�
SRLQWV� FDQ� EH� FDOFXODWHG� XVLQJ� WULJRQRPHWU\�� 7KH�
PDWKHPDWLFV� RI� VXUYH\� FDOFXODWLRQV� EHFDPH� PRUH�
FRPSOH[� DQG� DFFXUDWH� DV� WKH�PDWKHPDWLFV� PRYHG� IURP�
VLPSOH� WDQJHQWLDO� PHWKRGV� WR� PRUH� DGYDQFHG� UDGLXV� RI�
FXUYDWXUH� PHWKRGV� ILUVW� XVHG� LQ� WKH� ����¶V�� (YHQ� ZLWK�
DGYDQFHG� PDWKHPDWLFV� YDULRXV� HUURUV�� VXFK� DV� VHQVRU�
FDOLEUDWLRQ�� GLVWDQFH� EHWZHHQ� VXUYH\V� DQG� PDJQHWLF�
LQWHUIHUHQFH� FXPXODWH� WR� SURYLGH� DQ� RYHUDOO� ³HOOLSVH� RI�
XQFHUWDLQW\´�� WKDW� LV�D� UDQJH�RI�SRVVLEOH�DFWXDO�ZHOOERUH�
SRVLWLRQ�FKDUDFWHULVHG�E\�DQ�HOOLSVH�DURXQG�WKH�ZHOOERUH�
DV� VKRZQ� LQ�)LJXUH� ���:H� VKDOO� UHWXUQ� WR� WKLV� SUREOHP�
ODWHU�LQ�WKH�VWRU\�� 

$OWKRXJK� GLUHFWLRQDO� GULOOLQJ� VWDUWHG� DV� D� PHDQV� RI�
NHHSLQJ� D� ZHOO� QHDU� YHUWLFDO�� LQWHQWLRQDO� GLUHFWLRQDO�
GULOOLQJ�KDV�PDQ\�DSSOLFDWLRQV��QRW� OHDVW�RI�ZKLFK�PXVW�
EH� WKH� FDSDELOLW\� RI� GULOOLQJ� ��� –� ��� ZHOOV� IURP� DQ�
RIIVKRUH� SODWIRUP��:LWKRXW� GLUHFWLRQDO� GULOOLQJ� RIIVKRUH�
ILHOGV�ZRXOG�QRW�KDYH�EHHQ�GHYHORSHG� 
 
$Q� LQLWLDO� GLUHFWLRQ� IRU� WKH� ZHOO� ZDV� DFKLHYHG� HLWKHU�
WKURXJK�XVH�RI�D�ZKLSVWRFN�RU�E\�MHWWLQJ��$�ZKLSVWRFN�LV�
D�PHWDO�ZHGJH�SODFHG�LQ�WKH�KROH�ZLWK�WKH�K\SRWHQXVH�RI�
WKH�ZHGJH�RULHQWHG�LQ�WKH�SUHIHUUHG�D]LPXWK��-HWWLQJ��ILUVW�
XVHG� LQ� WKH� ����¶V� � LV� ZKHUH� WKH� GULOO� ELW� LV� KHOG� DW� D�
SDUWLFXODU�GHSWK�DQG��ZLWKRXW�URWDWLQJ�WKH�GULOOVWULQJ�KLJK�

SUHVVXUH� GULOOLQJ� IOXLG� ZDVKHV� RXW� WKH� VLGH� RI� WKH�
ZHOOERUH�� �)LJXUH� ����7KLV�FUHDWHV�D� OHGJH� WKDW� LV�XVHG�
WR�QXGJH�WKH�ZHOO�LQ�WKH�GHVLUHG�GLUHFWLRQ��$�UHDVRQDEO\�
XVHIXO�PHWKRG�LQ�VRIW�IRUPDWLRQV� 

 
 
 
 
 
 
 
 
 

)URP�WKH�HDUO\�����¶V��FRQWUROOLQJ�GLUHFWLRQ�DQG�
D]LPXWK�ZKLOH�GULOOLQJ�ZDV�DFKLHYHG�E\�DGMXVWLQJ�WKH�
ORFDWLRQ�RI�VWDELOLVHUV�DORQJ�WKH�%+$�DV�VKRZQ�LQ�
)LJXUH����7KUHH�GLIIHUHQW�DVVHPEOLHV�ZHUH�XVHG�� 
 
· 7R�EXLOG�DQJOH��LQFOLQDWLRQ��D�IXOFUXP�DVVHPEO\�

LV� XVHG�� ,Q� WKLV� DVVHPEO\� D� VWDELOLVHU� LV� SODFHG�
GLUHFWO\� DERYH� WKH� GULOOELW� DQG� D� VHFRQG�
VWDELOLVHU�SODFHG����–����PHWUHV�DERYH�WKH�ILUVW��
,I� WKH� ZHOO� KDV� DQ\� LQFOLQDWLRQ� WKHQ� WKLV� %+$�
ZLOO� EHQG� FUHDWLQJ� D� VLGH� IRUFH� DW� WKH� GULOO� ELW�
DQG�ELW�WLOW�� 

· 7R� GURS� DQJOH� D� SHQGXOXP� DVVHPEO\� LV� XVHG��
+HUH� WKH� QHDU� ELW� VWDELOLVHU� LV� UHPRYHG� DQG�
JUDYLW\� DFWV� RQ� WKH� ELW� DQG� ORZHU� GULOO� FROODUV�
FDXVLQJ�D�GRZQZDUG�WLOW�RI�WKH�ELW�� 

· 7R�KROG�DQJOH�D�SDFNHG�KROH�DVVHPEO\� LV� XVHG��
7KLV�DVVHPEO\�KDV�XS�WR�ILYH�VWDELOLVHUV�ORFDWHG�
DW� DURXQG� ���PHWUH� LQWHUYDOV� LQ� WKH� %+$�� 7KH�
SDFNHG� KROH� DVVHPEO\� OLPLWV� ELW� VLGH� IRUFH� DQG�
ELW�WLOW�WR�QHDUO\�]HUR�� 

 

)LJXUH����7KH�³HOOLSVH�RI�XQFHUWDLQW\´�–�KRZ�IDU�RII�\RX�FDQ�EH�LI�
\RX�UHO\�RQ�JHRPHWULF�SODFHPHQW�RI�WKH�ZHOOERUH� 

 

)LJXUH����8VH�RI�GULOO�ELW�QR]]OH�LQ�MHWWLQJ�DQG�ZKLSVWRFN��%RWK�
XVHG�WR�LQLWLDWH�D�GLUHFWLRQDO�ZHOO 

 )LJXUH����%RWWRP�
+ROH�$VVHPEO\�GH�
VLJQ�IRU�EXLOG��KROG�
DQG�GURS��8VHG�IURP�
����¶V�WR�����¶V��
3ODFHPHQW�RI�WKH�
VWDELOLVHUV�FUHDWHV�
HLWKHU�D�EXLOG��KROG�
RU�GURS�WHQGHQF\� 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 

 

 

 

,Q�WKH�HDUO\�����¶V�GRZQKROH�PXG�PRWRUV�ZHUH�XVHG�IRU�
WKH� ILUVW� WLPH� LQ� FRQMXQFWLRQ� ZLWK� D� EHQW� VXE�� 7KH�
GRZQKROH�PRWRU�LV�DQ�LQYHUWHG�0RLQHDX�SXPS��3XPSLQJ�
PXG� WKURXJK� WKH� PRWRU� FDXVHV� WKH� GULOO� ELW� WR� URWDWH�
ZKLFK�PHDQV�WKH�GULOO�ELW�ZLOO�URWDWH�ZKHQ�WKH�GULOOVWULQJ�
LV�QRW�URWDWLQJ��7KH�PRWRU�LV�DURXQG����PHWUHV�ORQJ�DQG�
RQ� WRS� LV� SODFHG� D� EHQW� VXE� �D� VKRUW� OHQJWK� RI� GULOO�
FROODU����7KLV�VXE�KDV�DQ�RIIVHW�FRQQHFWLRQ�ZKLFK�JLYHV�D�
WLOW� WR� WKH�PRWRU� RI� D� IHZ� GHJUHHV�� 7KLV� FUHDWHV� D� EHQG�
EHWZHHQ�WKH�GULOOELW�DQG�WKH�WRS�RI�WKH�EHQW�VXE��ZKLFK�LI�
WKH�GULOOVWULQJ�LV�KHOG�LQ�WKH�VDPH�RULHQWDWLRQ��ZLOO�GULOO�D�
NQRZQ�FXUYH��UDGLXV�RI�FXUYDWXUH���HLWKHU�XS�RU�GRZQ�RU�
OHIW�RU�ULJKW�� 
 
0HDVXUHPHQW�RI�LQFOLQDWLRQ�DQG�D]LPXWK�ZDV�LQLWLDOO\�E\�
VLQJOH� VKRW� VHQVRUV� DQG� WKHQ� E\� VWHHULQJ� WRROV��6WHHULQJ�
WRROV� XVH� PDJQHWRPHWHUV� DQG� LQFOLQRPHWHUV� WR� SURYLGH�
FRQWLQXRXV�GDWD�DORQJ�DQ�HOHFWULF�ZLUHOLQH�UXQQLQJ�LQVLGH�
WKH�GULOOVWULQJ�DQG�WKURXJK�D�VLGH�HQWU\�VXE�DW�WKH�VXUIDFH��
:LWK� WKLV� PHWKRG� WKH� GULOOVWULQJ� FDQQRW� EH� URWDWHG� DQG�
RQFH� WKH�FKDQJH� LQ�KROH� LQFOLQDWLRQ�DQG�RU�D]LPXWK�KDV�
EHHQ� HIIHFWHG� WKH� HQWLUH� GULOOVWULQJ� LV� UHPRYHG� IURP� WKH�
ZHOO� DQG� UHSODFHG� E\� D� SDFNHG� KROH� DVVHPEO\� DV�
GHVFULEHG�DERYH�� 
 
$� PDMRU� EUHDNWKURXJK� LQ� ERWK� PHDVXUHPHQW� DQG�
GLUHFWLRQDO� GULOOLQJ� FRQWURO� FDPH� LQ� WKH� ODWH� ����¶V� DQG�
HDUO\� ����¶V� ZLWK� WKH� LQWURGXFWLRQ� RI� 0HDVXUHPHQW�
:KLOH�'ULOOLQJ��0:'��WRROV�DQG�VWHHUDEOH�PRWRUV��7KH�
ILUVW�0:'�WRROV�FRQVLVWHG�RI� WKH� VDPH�VHQVRUV�DV�XVHG�
LQ� WKH� VWHHULQJ� WRRO� ZLWK� WKH� DGGLWLRQ� RI� D� PHDQV� WR�
WUDQVPLW� GDWD� YLD� SUHVVXUH� SXOVHV� WKURXJK� WKH� GULOOLQJ�
IOXLG�� 7KLV� LV� GRQH� E\� SDUWLDOO\� UHVWULFWLQJ� WKH� IORZ� RI�
GULOOLQJ� IOXLG� WR� FUHDWH� D� SRVLWLYH� SUHVVXUH� SXOVH� DQG�
RSHQLQJ�WKH�YDOYH�WR�UHWXUQ�WKH�SUHVVXUH�WR�QRUPDO��WKXV�D�
VLPSOH�ELQDU\�FRGH�FDQ�EH�WUDQVPLWWHG�WR�VXUIDFH�� 
 
7KH� VWHHUDEOH�PRWRU� LV� D� GRZQKROH� PRWRU� EXW� WKH� EHQW�
VXE�KDV�EHHQ�PRYHG�IURP�DERYH�WKH�PRWRU�WR�DERYH�WKH�
ELW��'RLQJ� WKLV�PHDQV� WKDW� D�PXFK� VPDOOHU� DQJOH� RI� WLOW�
FUHDWHV�WKH�VDPH�UDGLXV�RI�FXUYDWXUH�DV�WKH�ODUJHU�DQJOHG�
WRS� EHQW� VXE�� :LWK� D� VPDOOHU� WLOW� DQJOH� WKH� VWHHUDEOH�
PRWRU� FDQ� EH� URWDWHG� IURP� VXUIDFH� RQFH� WKH� UHTXLUHG�
FKDQJH� LQ� KROH� LQFOLQDWLRQ� DQG� RU� D]LPXWK� KDV� EHHQ�
DFKLHYHG��7KLV�PHDQV�WKDW�WKH�PRWRU�GRHV�QRW�KDYH�WR�EH�
UHPRYHG� IURP� WKH� ZHOO� DQG� UHSODFHG� E\� D� SDFNHG� KROH�
DVVHPEO\� EXW� FDQ�� E\� D� VHTXHQFH� RI� QRQ-URWDWLQJ� DQG�
URWDWLQJ� GULOO� DORQJ� D� SUHVFULEHG� ZHOO� SDWK�� )LJXUH� ��
GHPRQVWUDWHV� WKH� ZD\� LQ� ZKLFK� WKUHH� SRLQWV� RI� FRQWDFW�
DORQJ� WKH� OHQJWK� RI� WKH� VWHHUDEOH� PRWRU� GHILQH� WKH� DUF�
FUHDWLQJ�WKH�FKDQJH�LQ�ZHOOERUH�LQFOLQDWLRQ�RU�GLUHFWLRQ� 
 
3HUKDSV�WKH�PRVW�VLJQLILFDQW�DGYDQFHPHQW�LQ�GLUHFWLRQDO�
GULOOLQJ� ZDV� KRUL]RQWDO� GULOOLQJ� XVLQJ� VWHHUDEOH� PRWRU�
0:'� FRPELQDWLRQV�� ZKLFK� UHMXYHQDWHG� WKH� $XVWLQ�
&KDON�SOD\�LQ�������7KH�$XVWLQ�&KDON��D�ODWH�&UHWDFHRXV�
IRUPDWLRQ� LQ�:HVW�7H[DV� KDG�EHHQ�SURGXFLQJ� VLQFH� WKH�
����¶V� IURP� YHUWLFDO� IUDFWXUH� SRURVLW\�� 3URGXFWLRQ� KDG�
EHHQ� PDLQWDLQHG� DQG� HYHQ� LQFUHDVHG� E\� WKH� XVH� RI�
DFLGLVDWLRQ� DQG� K\GUDXOLF� IUDFWXULQJ�� (YHQ� VR�� GULOOLQJ�
ZDV�D�ELW�KLW�DQG�PLVV��+RZHYHU��ZLWK�KRUL]RQWDO�GULOOLQJ�
D� ZHOO� FRXOG� EH� GULOOHG� WKDW� LQWHUVHFWHG� QXPHURXV�
IUDFWXUHV�DQG�LQFUHDVHG�SURGXFWLRQ�UDWHV� 
 
+RUL]RQWDO�GULOOLQJ�DQG�K\GUDXOLF�IUDFWXULQJ�LV�QRZ�EHLQJ�
XVHG�WR�GHYHORS�WKH�XQGHUO\LQJ�(DJOH�)RUG�VKDOH� 
$W� WKH� HQG� RI� WKH� ����¶V� WKH� SUHYDLOLQJ� ZLVGRP� ZDV�

³ZK\� GULOO� KRUL]RQWDO� ZHOOV´�� DIWHU� WKH� VXFFHVV� RI� WKH�
$XVWLQ� &KDON� DQG� VLPLODU� ILHOG� UHGHYHORSPHQW� LQ� WKH�
86$�� WKLV� VZLWFKHG� WR� ³ZK\� QRW� GULOO� D� KRUL]RQWDO�
ZHOO"´��$V�WKH�VWDWLVWLFV�VKRZ�LQ�)LJXUH���DOPRVW�����
RI�ZHOOV�GULOOHG�LQ�WKH�86$�DUH�KRUL]RQWDO��7KH�VDPH�LV�
UXH�IRU�PDQ\�RWKHU�DUHDV�RI�WKH�ZRUOG� 

:KLOH�ZH� KDYH� IRFXVVHG�RQ� WKH�GLUHFWLRQDO� VHQVRUV� LQ�
0:'� WRROV�� JHRSK\VLFDO� PHDVXUHPHQWV� ZHUH� DOVR�
EHLQJ�GHYHORSHG�� LQLWLDOO\� VLPSOH�*DPPD�5D\�VHQVRUV�
PHDVXULQJ�QDWXUDO�UDGLDWLRQ�DQG�XVHG�WR�LGHQWLI\�VKDOH��
DQG� EDVLF� UHVLVWLYLW\� PHDVXUHPHQWV� XVHG� WR� LGHQWLI\�
IRUPDWLRQ�IOXLGV��,Q�WKH�ODWH�����¶V�GHYHORSPHQWV�WRRN�
RII��/RJJLQJ�:KLOH�'ULOOLQJ� �/:'�� WRROV� LQFRUSRUDWH�
WKH� QHFHVVDU\� GLUHFWLRQDO� VHQVRUV� DQG� D� IXOO� UDQJH� RI�
JHRSK\VLFDO� VHQVRUV� IURP� *DPPD� 5D\� WR� 105�
�QXFOHDU� PDJQHWLF� UHVRQDQFH�� WR� SURYLGH� D� FRPSOHWH�
LQWHUSUHWDWLRQ�RI�WKH�JHRORJ\�DQG�IOXLG�SURSHUWLHV� 
 
7KH�PRGHUQ�HUD 
)URP�YHUWLFDO�GULOOLQJ�WR�URWDU\�VWHHUDEOHV 
 
%HIRUH�ZH�JHW�WRR�GHHS�LQWR�WKH�PRGHUQ�HUD�ZH�QHHG�WR�
UHYLVLW�WKH�IDFW�WKDW�GULOOLQJ�D�YHUWLFDO�ZHOO�LV�GLIILFXOW��
,Q�WKH�PLG�����¶V�WKH�*HUPDQ�JRYHUQPHQW�VSRQVRUHG�D�
SURMHFW��WKH�.RQWLQHQWDOHV�7LHIERKULQJSURMHNW��.73��
ZKLFK�UDQ�EHWZHHQ������DQG���������7KH�DLP�RI�WKLV�
SURMHFW�ZDV�WR�GULOO�WR�WKH�(UEHQGRUIN|USHU –�D�GHHS-

 

)LJXUH����3ULQFLSOH�RI�VWHHUDEOH�PRWRU�XVLQJ���SRLQW�JHRPHWU\�WR�
FUHDWH�DQ�DUF��)URP�%DNHU�+XJKHV�� 

 

)LJXUH����5HSUHVHQWDWLRQ�RI�RSHUDWLRQ�RI�URWDU\�VWHHUDEOH�WRRO�� 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 

 

 

 

O\LQJ�PDVV�WKDW�LV�EHOLHYHG�WR�EH�RQ�WKH�ERXQGDU\�RI�D�
IRUPHU�FRQWLQHQWDO�SODWH�DQG�LV�LGHQWLILHG�E\�LWV�
FKDUDFWHULVWLF�UHIOHFWLRQ�RI�VHLVPLF�ZDYHV��7KH�WDUJHW�
GHSWK�ZDV�EHWZHHQ����DQG����.P�DW�D�ORFDWLRQ�LQ�
QRUWKHUQ�%DYDULD��3UHYLRXV�GHHS�KROH�GULOOLQJ�RQ�WKH�
.ROD�SURMHFW�LQ�5XVVLD�KDG�VKRZQ�WKDW�GHYLDWLRQV�LQ�
ZHOOERUH�LQFOLQDWLRQ�OHG�WR�H[FHVVLYH�IULFWLRQ�EHWZHHQ�
WKH�URWDWLQJ�GULOOVWULQJ�DQG�WKH�ZHOOERUH��7R�DYRLG�WKLV��D�
³YHUWLFDO�GULOOLQJ�PDFKLQH´�ZDV�GHVLJQHG�DQG�GHYHORSHG�
E\�(DVWPDQ�&KULVWHQVHQ��WDNHQ�RYHU�E\�%DNHU�+XJKHV�LQ�
�������7KLV�GULOOLQJ�WRRO�XVHG�WKH�VDPH�SULQFLSOHV�RI�VLGH�
IRUFH�DW�WKH�ELW�DQG�PHDVXUHPHQW�XVLQJ�RQ�ERDUG�
LQFOLQRPHWHUV��ZLWK�WKH�VLGH�IRUFH�DFKLHYHG�E\�WKH�XVH�RI�
D�QHDU�ELW�DGMXVWDEOH�VWDELOLVHU��:KHQ�WKH�LQFOLQRPHWHUV�
PHDVXUHG�D�GHYLDWLRQ�IURP�YHUWLFDO�LQ�D�FHUWDLQ�GLUHFWLRQ��
WKH�VWDELOLVHU�EODGH�LQ�WKDW�GLUHFWLRQ�ZDV�H[WHQGHG�
FUHDWLQJ�D�VLGH�IRUFH�LQ�WKH�RSSRVLWH�GLUHFWLRQ��%\�XVLQJ�
WKUHH�VWDELOLVHU�EODGHV�����GHJUHHV�RI�IUHHGRP�FDQ�EH�
UHDOLVHG��7KH�EDVLF�SULQFLSOH�RI�LV�VKRZQ�LQ�)LJXUH�����
7KLV�ZHOO�ZDV�GULOOHG�WR�������PHWUHV�ZLWK�LQFOLQDWLRQ�
GHYLDWLRQV�OHVV�WKDQ��GHJUHHV��)LJXUH���VKRZV�WKH�
FRPSOH[LW\�RI�WKH�JHRORJ\�DQG�KLJKOLJKWV�WKH�KD]DUGV�WR�
YHUWLFDO�GULOOLQJ�RI�GLSSLQJ�EHGV�DQG�IDXOWV��� 

 
 
 
 
 
 
 
 
 

+DYLQJ�HVWDEOLVKHG�WKH�SULQFLSOH�RI�FORVHG�ORRS�FRQWURO�
RI� LQFOLQDWLRQ� RI� WKH� ZHOOERUH� LW� LV� D� ORJLFDO� VWHS� WR�
HPSOR\�WKH�VDPH�SULQFLSOHV�WR�FRQWURO�ERWK�LQFOLQDWLRQ�
DQG� D]LPXWK�� 7KXV�ZDV� ERUQ� WKH� URWDU\� VWHHUDEOH� WRRO�
�567��� 7KLV� WHFKQRORJ\� DOORZV� WKH� ZHOOERUH� WR� EH�
VWHHUHG� LQ� D� FRQWLQXRXV� VPRRWK� SDWK� PDNLQJ� WKH�
GULOOLQJ� SURFHVV� PRUH� HIILFLHQW� DQG� SURYLGLQJ� D� KLJK�
TXDOLW\�ZHOOERUH� 
 
*HRVWHHULQJ 
 
6R� IDU� LQ� WKH� VWRU\�� GLUHFWLRQDO� GULOOLQJ� UHJDUGOHVV� RI�
WHFKQRORJ\� KDV� EHHQ� FRQFHUQHG� ZLWK� WKH� JHRPHWULF�
SODFHPHQW�RI�WKH�ZHOOERUH�LQ��'�VSDFH�� 
 
$V� UHVHUYRLUV� EHFRPH� WKLQQHU� DQG� PRUH� FRPSOH[��
JHRPHWULF�SODFHPHQW�EHFRPHV�PRUH�SUREOHPDWLF�GXH�WR�
FDOLEUDWLRQ� HUURUV�� VHQVRU� UHVROXWLRQ�� DQG� PDJQHWLF�
LQWHUIHUHQFH� DPRQJVW� RWKHUV�� 6LJQLILFDQW� HUURUV� LQ�
ZHOOERUH� SRVLWLRQ� SDUWLFXODUO\� DW� KLJKHU� DQJOHV� RI�
LQFOLQDWLRQ�DUH�WKH�UHVXOW��6XSSRVH�WKH�FXPXODWLYH�HUURU�
RI� D]LPXWKDO� PHDVXUHPHQWV� LV� ��-� �� GHJUHH�� %\�
JHRPHWU\�WKLV�ZLOO�OHDG�WR�D�SRVLWLRQDO�HUURU�RI���-������
DIWHU�����PHWUHV�RI�ZHOO�GULOOHG�� 
 
:KHQ�GULOOLQJ� ORQJ�KRUL]RQWDO�ZHOOV�� HYHQ�KROGLQJ� WKH�
ZHOO� LQFOLQDWLRQ� DW� ��� GHJUHHV� DQG� PDLQWDLQLQJ� D�
FRQVWDQW�D]LPXWK�PHDQV�WKDW�WKH�DFWXDO�ZHOO�OLHV�ZLWKLQ�
D� UDQJH� RI� XQFHUWDLQW\� WKDW� FRXOG� EH�TXLWH� VXEVWDQWLDO��
)URP� WKH� H[DPSOH� DERYH�� D� ������ PHWUH� KRUL]RQWDO�
ZRXOG�KDYH�D�SRVLWLRQDO�HUURU�RI���-������PHWUHV� 
 
8QWLO� WKH�DGYHQW�RI�JHRVWHHULQJ��JHRORJLVWV�KDG� WR� UHO\�
RQ� GDWD� WKDW� DUULYHG� ORQJ� DIWHU� WKH� IRUPDWLRQ� ZDV�
GULOOHG��'ULOO�FXWWLQJV�FRXOG� WDNH���–���KRXUV� WR� UHWXUQ�
WR� VXUIDFH� IRU� H[DPLQDWLRQ� DQG� )(0:'� GDWD� ODJJHG�
DFWXDO�GULOOHG�GHSWK�DV�WKH�VHQVRUV�DUH�ORFDWHG����–����
PHWHUV�EHKLQG�WKH�GULOO�ELW�� 
 
7R�GULOO�LQWR�D�VPDOO�WDUJHW�DQG�UHPDLQ�ZLWKLQ�WKH�WDUJHW�
PHDQV� WKDW� \RX� KDYH� WR� RYHUFRPH� WKH� SRVLWLRQDO�
XQFHUWDLQW\�DQG�WKH�WLPH�ODJ�LQ�GDWD� 
 
(YHQ� LI�ZH�KLW� WKH� WRS�RI� WKH� WDUJHW� ]RQH� WKHUH� LV� VWLOO�
JHRORJLFDO� XQFHUWDLQW\� IRU� LQVWDQFH� D� FKDQQHO� VDQG� RU�
ODJRRQDO� HQYLURQPHQW�� DQG� VWUXFWXUDO� FRPSOH[LW\�
�GLSSLQJ�IRUPDWLRQV��IDXOWV���:KDW�LV�QHHGHG�LV�D�PHDQV�
RI� FRQWUROOLQJ� WKH� GLUHFWLRQ� RI� WKH� ZHOOERUH� VR� DV� WR�
NHHS� WKH� ZHOO� ZLWKLQ� WKH� ³VZHHW� VSRW´� WR� RSWLPLVH�
SURGXFWLRQ�� 7KH� ³VZHHW� VSRW´� PLJKW� EH� GHILQHG� DV� D�
YHUWLFDO� GLVWDQFH� EHORZ� WKH� WRS� RI� WKH� IRUPDWLRQ� RU� D�
YHUWLFDO� GLVWDQFH� DERYH� WKH� RLO-ZDWHU� FRQWDFW�� (YHU\�
PHWUH� RI� KRUL]RQWDO� GULOOHG� RXWVLGH� WKH� ³VZHHW� VSRW´�
PHDQV�UHGXFHG�SURGXFWLRQ�� 
 
5HVLVWLYLW\�DQG�JDPPD�UD\�)(0:'�VHQVRUV�DOORZ�WKH�
GULOOLQJ� WHDP� WR� UHFRJQLVH� FKDQJHV� LQ� JHRORJ\� EHIRUH�
WKH�GULOO�ELW�KDV�HQWHUHG�WKH�WDUJHW�IRUPDWLRQ�DQG�ZKLOH�
GULOOLQJ� WKH� WDUJHW� IRUPDWLRQ�� :H� KDYH� QRZ� PRYHG�
DZD\� IURP� JHRPHWU\� DV� RXU� PHDQV� RI� GHWHUPLQLQJ�
ZKHUH� WKH�ZHOO� LV� DQG�ZKHUH� LW� LV� WR� JR�� WR� WKH� XVH�RI�
JHRORJLFDO�SDUDPHWHUV��7KLV�LV�FDOOHG�JHRVWHHULQJ� 
 
5HVLVWLYLW\�ORJV�PHDVXUH�WKH�DELOLW\�RI�URFNV�WR�FRQGXFW�
HOHFWULFDO� FXUUHQW� DQG� DUH� VFDOHG� LQ� XQLWV� RI� RKP-
PHWHUV�� 7KH� UHVLVWLYLW\� PHDVXUHPHQW� LV� D� IXQFWLRQ� RI�
WKH� IRUPDWLRQ� IOXLGV��ZDWHU� KDYLQJ� ORZ� UHVLVWLYLW\� DQG�

 

)LJXUH����86�:HOO�7UDMHFWRU\�&KDQJHV������–�������&OHDUO\�VKRZQ�
LV�WKH�FKDQJH�LQ�SHUFHQWDJH�RI�ZHOOV�GULOOHG�KRUL]RQWDOO\�YHUVXV�YHUWL�
FDO�DQG�GLUHFWLRQDO�ZHOOV��7KLV�LV�ODUJHO\�GULYHQ�E\�WKH�RLO�VKDOH�GULOO�
LQJ�ERRP��'DWD�IURP�%DNHU�+XJKHV�5LJ�&RXQW� 

 

)LJXUH����&URVV�VHFWLRQ�RI�.73�ERUHKROH�VKRZLQJ�GLSSLQJ�EHGV�DQG�
IDXOWV��,PSRVVLEOH�WR�GULOO�D�YHUWLFDO�ZHOO�LQ�WKLV�JHRORJLFDO�DQG�VWUXF�
WXUDO�HQYLURQPHQW� 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 
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RLO�KLJKHU��5HVLVWLYLW\�WRROV�DUH�GHVLJQHG�ZLWK�D�UDQJH�RI�
GHSWKV�RI�LQYHVWLJDWLRQ�ZLWK�PRGHUQ�)(0:'�UHVLVWLYLW\�
VHQVRUV� KDYLQJ� D� GHSWK� RI� LQYHVWLJDWLRQ� RI� RYHU� ���
PHWHUV� DQG� SURYLGH� PHDVXUHPHQWV� LQ� PXOWLSOH� �����
GLVFUHWH� GLUHFWLRQV�� 7KLV� LV� FDOOHG� D]LPXWKDO�
PHDVXUHPHQW��ZKHUH� D]LPXWK� UHIHUV� WR� KLJK� VLGH� RI� WKH�
KROH�� 8VLQJ� WKH� FRPELQDWLRQ� RI� GHHS� DQG� VKDOORZ�
PHDVXUHPHQWV� RQFRPLQJ� EHG� ERXQGDULHV� RU� IDXOWV� RU�
SUR[LPLW\�WR�WKH�RLO�–�ZDWHU�FRQWDFW�FDQ�EH�SUHGLFWHG�DQG�
WKH�ZHOO�VWHHUHG�LQ�WKH�DSSURSULDWH�GLUHFWLRQ�� 
 
1RZDGD\V�PDQ\�JHRVWHHUHG�ZHOOV�DUH�FRRUGLQDWHG�IURP�
D�5HDO�7LPH�2SHUDWLRQV�&HQWUH��'DWD�IURP�WKH�ULJ�LV�VHQW�
WR�DQ�RIILFH�IDFLOLW\�PDQQHG�E\�JHRORJLVWV��JHRSK\VLFLVWV��
GLUHFWLRQDO� GULOOHUV� DQG� )(0:'� DQDO\VWV�� $OO� WKH�
H[SHUWLVH� QHFHVVDU\� WR� GULOO� D� FRPSOH[� ZHOO� DUH�
FROORFDWHG�DQG�FDQ�FROODERUDWH�WR�DFKLHYH�WKH�REMHFWLYHV�
RI�WKH�ZHOO��$�VSLQ�RII�RI�WKLV�WHFKQRORJ\�LV�WKDW�D�JURXS�
RI� H[SHUWV� FDQ� FROODERUDWH� RQ� D� QXPEHU� RI� ZHOOV�
VLPXOWDQHRXVO\�UHGXFLQJ�WKH�GHPDQG�IRU�H[SHUWLVH�DW�WKH�
ULJ�VLWH� 
 
6XPPDU\ 
 
7KH� FRPELQDWLRQ� RI� GLUHFWLRQDO� GULOOLQJ� DQG� GRZQKROH�
VHQVRU�WHFKQRORJ\�KDV�EHHQ�D�JDPH�FKDQJHU�LQ�WHUPV�RI�
WKH�W\SHV�RI�ZHOO� WKDW�FDQ�EH�GULOOHG�� WKH�VL]H�RI�WDUJHWV��
WKH� UHGHYHORSPHQW� RI� ROGHU� ILHOGV�� WKH� FDSDELOLW\� RI�
KRUL]RQWDO� GULOOLQJ� DQG� WKH� GHYHORSPHQW� RI� VKDOH� SOD\V��
7KH� ODWWHU� KDV� EHHQ� LQVWUXPHQWDO� LQ� GULYLQJ� WKH�
GHYHORSPHQW� RI� PDQ\� WHFKQRORJLHV� LQ� DGGLWLRQ� WR�
GLUHFWLRQDO�GULOOLQJ�� 
 
7KH�LQGXVWU\�KDV�PRYHG�IURP�LQGLYLGXDO�GLVFLSOLQHV��DQG�
WHQVLRQ�EHWZHHQ� WKHVH�GLVFLSOLQHV�� WR�D�PXFK�PRUH�RI�D�
FROODERUDWLRQ� EURXJKW� DERXW� E\� WKH� PRYH� DZD\� IURP�
JHRPHWU\�DQG�WRZDUGV�JHRORJ\�DV�WKH�GHFLGLQJ�IDFWRU�LQ�
SODFLQJ�D�ZHOOERUH� 
 

5HIHUHQFHV 

7KH�JHRORJ\�RI�JHRPHFKDQLFV��SHWUROHXP�
JHRPHFKDQLFDO�HQJLQHHULQJ�LQ�ILHOG�GHYHORSPHQW�
SODQQLQJ�0��$��$'',6�5RFNILHOG�6RIWZDUH�/WG���KWWS���
VS�O\HOOFROOHFWLRQ�RUJ� 
 
��0DF'RQDOG��*��&���	�/XELQVNL��$���������-DQXDU\�����
6WUDLJKW-KROH�'ULOOLQJ�LQ�&URRNHG-KROH�&RXQWU\��
$PHULFDQ�3HWUROHXP�,QVWLWXWH� 
 
��KWWS���ZZZ�LDGF�RUJ�ZS-FRQWHQW�XSORDGV���������
SUHYLHZ-GG�SGI 
 
��ZZZ�SHWURZLNL�RUJ 
 
��(PPHUPDQQ��5ROI�	�/DXWHUMXQJ��-RHUQ����������7KH�
*HUPDQ�&RQWLQHQWDO�'HHS�'ULOOLQJ�3URJUDP�.7%�—�
2YHUYLHZ�DQG�0DMRU�5HVXOWV��-RXUQDO�RI�*HRSK\VLFDO�
5HVHDUFK������ 
 

-�- 
 
 
 
 

7LQWHUQ�*HRORJ\�)LHOG�7ULS�–�/HG�E\�'DYH�*UHHQ 
%\�%RE�0XVWRZ� 

 
7KH�GLVFXVVLRQ�RYHU�WKH�ILUVW�VDPSOH�'DYH�VKRZHG�XV��D�
VWRQH�RII�WKH�SDWK�KH�KDG�MXVW�EURNHQ�RSHQ��ZHQW�OLNH�
WKLV� 
'DYH��³<RX�FDQ�VHH�ZKDW�WKLV�LV«´ 
0H��³/LPHVWRQH´ 
'DYH��³«6DQGVWRQH´ 
6R�GRQ¶W�H[SHFW�DQ\WKLQJ�WRR�WHFKQLFDO�LQ�WKH�IROORZLQJ�
DUWLFOH� 
 
7KH�:\H�9DOOH\�DW�7LQWHUQ�LV����P�DW�D�WULJ��SRLQW�QHDU�
WKH�FDU�SDUN�QRUWK�RI�7LGHQKDP�&KDVH��DQG���P�DW�WKH�
ULYHU��VR�DERXW����P�RU����IW�GHHS�DQG�FRYHUV�D�SHULRG�
IURP�WKH�HQG�RI� WKH�'HYRQLDQ���DERXW����P\D��� WR�WKH�
EHJLQQLQJ�RI�WKH�&DUERQLIHURXV���DERXW�����P\D�� 
 
7ZR� WKHRULHV� RI� WKH� ZD\� WKH�:\H�PHDQGHUV� LJQRULQJ�
DQ\�JHRORJLFDO�RU�JHRJUDSKLFDO�IHDWXUHV��7KH�JHQHUDOO\�
DFFHSWHG� RQH� LV� WKDW� WKH� FXUYHV� RI� D� PDWXUH� ULYHU�
IRUPHG� LQ� VRPH� KLJKHU� PDWHULDO� VXEVHTXHQWO\� HURGHG�
ZD\�DQG��KHOSHG�E\�XSOLIW��FDXVHG�WKH�SDWK�WR�EH�HURGHG�
LQWR�WKH�XQGHUO\LQJ�VWUDWD��2U��VHFRQGO\��WKH�URXWH�PD\�
KDYH� EHHQ� FDUYHG� E\� KXJH� YROXPHV� RI� JODFLDO� PHOW�
ZDWHU� ORDGHG� ZLWK� GHEULV� SHUKDSV� IORZLQJ� IURP� D�
FROODSVHG� ODNH�GDP�� �:KDWHYHU� WKH�FDXVH�� LW�KDV�JLYHQ�
XV�HDV\�DFFHVV�WR�WKH�JHRORJLFDO�VHTXHQFH�KHUH� 

:H�VWDUWHG�E\�ZDONLQJ�IURP�WKH�IUHH�FDU�SDUN�MXVW�QRUWK�
RI� 7LGHQKDP� &KDVH�� WKURXJK� WKH� ZRRG� DQG�� FURVVLQJ�
0LVV�*UDFH¶V�/DQH���ZKLFK�OHDGV�WR�WKH�VHFRQG�ORQJHVW�
FDYH� V\VWHP� LQ� WKH�)RUHVW�RI�'HDQ�DUHD���RXW�RQWR� WKH�
SODWHDX�JUDVVODQG�WRZDUGV�2IID¶V�'\NH�DQG�WKH�'HYLO¶V�
3XOSLW�>)LJ��@���7KLV�DUHD�LV�'\EURRN�6DQGVWRQH��D�IUHH-
GUDLQLQJ�� SRURXV�� QRQ-FHPHQWHG� PDWHULDO�� JUH\� LQ�
FRORXU� DV� LW� LV� IUHH�RI� LURQ�ZKLFK�ZRXOG� FRORXU� LW� UHG���
6ROXEOH� EDVHV� OHDFK� GRZQ� WR� ORZHU� VWUDWD� OHDYLQJ� WKH�
TXDUW]�URFN�IUHH�RI�EDVLF�PLQHUDOV��VR�WKH�VRLO�LV�DFLGLF�
JLYLQJ� ULVH� WR� DUHDV� RI� KHDWKODQG� KHUH� ZKLFK� DUH� WKH�
VXEMHFW�RI�D�SURMHFW�WR�UHVWRUH�WKHVH�WR�WKHLU�QDWXUDO�VWDWH�
>)LJ��@� 
 
$V� ZH� DSSURDFKHG� WKH� WUHHV� DERYH� 2IID¶V� '\NH� ZH�
FURVVHG� WKLQ� EDQGV� RI�:KLWHKHDG� /LPHVWRQH� DQG� WKHQ�
&UHDVH� /LPHVWRQH�� 7KH�:KLWHKHDG� /LPHVWRQH� IRUPHG�
LQ�TXLHW�ODJRRQV�RYHU�WKH�&UHDVH�/LPHVWRQH�DURXQG�����
P\D���,W�LV�ILQH�JUDLQHG�DQG�ZDV�NQRZQ�DV�µ&KLQDVWRQH¶�
E\�TXDUU\PHQ�EHFDXVH�RI�WKLV�DQG�WKH�ZKLWH�FRORXU� 

 

)LJ�����+HDWKODQG 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 

 

 

 

7KH� &UHDVH� /LPHVWRQH� LV� PRUH� GRORPLWLVHG� WKDQ� WKH�
:KLWHKHDG�� VRPH� RI� WKH� &DOFLXP� KDV� EHHQ� UHSODFH� E\�
0DJQHVLXP�JLYLQJ�ULVH�WR�0J&2��UDWKHU�WKDQ�&D&R���,W�
GRHV�QRW�IL]]�VR�PXFK�ZLWK�K\GURFKORULF�DFLG���,W�LV�TXLWH�
D�GDUN�JUH\�KHUH��PDVVLYH�ZLWK�YHUWLFDO�MRLQWV��DQG�JOLQWV�
LQ�WKH�OLJKW� 

 
 
 
 
 
 
 
 
 
 

 
 

'URSSLQJ�GRZQ�D�OLWWOH�WKH�QH[W�URFN�OD\HU�LV�WKH�/RZHU�
'RORPLWH� DQG� WKH�REYLRXV� IHDWXUHV�KHUH� DUH� WKH�'HYLO¶V�
3XOSLW�� 2IID¶V� '\NH� DQG� D� ILQH� YLHZ� RI� 7LQWHUQ� $EEH\�
ZD\� EHORZ� DFURVV� WKH� ULYHU�:\H� WKURXJK� D� JDS� LQ� WKH�
WUHHV�WKRXJKWIXOO\�SURYLGHG�E\�WKH�)RUHVWU\�&RPPLVVLRQ�
>)LJV���DQG��@���,Q�\HDUV�SDVW� WKHUH�ZHUH�IHZ�WUHHV�KHUH��
JLYLQJ�D�ZLGH�SDQRUDPLF�YLHZ���,Q�D�VPDOO��ROG�TXDUU\�RQ�
WKH� RWKHU� VLGH� RI� WKH� '\NH� WR� WKH� 'HYLO¶V� 3XOSLW� LV� DQ�
DQFLHQW�\HZ�WUHH��ZLWK�LWV�URRWV�JURZQ�LQWR�DQG�DURXQG�D�
SLOH� RI� OLPHVWRQH� URFNV�� 3UHVXPDEO\� WKH� TXDUU\PHQ�
GHFLGHG�WR�OHDYH�WKLV�WUHH�LQ�SODFH�>)LJ��@� 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

:H�QRZ�ZDONHG�VWHHSO\�GRZQ�WKH�YDOOH\�VLGH�WKURXJK�D�
WKLFNHU�EDQG��DERXW���P��RI�WKH�/RZHU�'RORPLWH�� �$V�
OLPHVWRQH� LV� JHQHUDOO\� OHVV� HDVLO\� HURGHG� WKDQ�
VDQGVWRQH�� WKH� VORSHV� DUH� VWHHSHU� KHUH� WKDQ� RYHU� WKH�
VDQGVWRQH�� � +HUH� WKH� OLPHVWRQH� LV� GDUN� JUH\� DQG� DQ�
H[SRVXUH�FDQ�EH�IRXQG�ZKHUH�WKH�SDWK�GURSV�GRZQ�DIWHU�
FURVVLQJ�D�IRUHVW�WUDFN�DW�DERXW�WKH����P�FRQWRXU��>)LJ�
�@�� � ,W� LV� NQRZQ� DV� µ6WLQNVWRQH¶� EHFDXVH� LW� VPHOOV�
VWURQJO\�LI�EURNHQ��UHPLQLVFHQW�WR�PH�RI�VWDJQDQW�SRQGV�
RU� D�GDPS� URRP�RU�PD\EH� D�JDVZRUNV�� DOO� WKLQJV� WKDW�
DUH� UDUHO\� H[SHULHQFHG� WKHVH� GD\V�� � ,W� LV� SUHVXPDEO\�
IURP�GHFD\HG�RUJDQLF�PDWWHU� WUDSSHG� LQ� WKH� IRUPDWLRQ�
����PLOOLRQ�\HDUV�DJR� 
 
 
 
 
 

 

)LJ�����*UDVVODQG 

 

)LJ����'HYLO¶V�3XOSLW 

 

)LJ����7LQWHUQ�$EEH\ 

 

)LJ����4XDUU\�<HZ 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 
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:H� ZHUH� WROG� WKDW� GRORPLWLVHG� URFN� LV� KDUGHU� WKDQ� D�
FRSSHU� FRLQ� DQG� FDOFLWH� LV� VRIWHU�� � $OVR�� LI� \RX� KLW�
VDQGVWRQH� LW� JLYHV� D� GXOO� WKXG�ZKHUHDV� OLPHVWRQH� ULQJV��
'DYH� *UHHQ� IHGV� XV� D� FRQWLQXRXV� IORZ� RI� XVHIXO�
LQIRUPDWLRQ� 
 
:H� WKHQ� FDPH� WR� D� VHFRQG� URXJK� IOLJKW� RI� VWHSV�� HDFK�
VWHS�FUHDWHG�IURP�D�OHYHO�LQ�WKH�VWUDWD��,�EHOLHYH�WKLV�LV�WKH�
WRS�RI�WKH�7LQWHUQ�6DQGVWRQH�IRUPDWLRQ�>)LJ��@� 

$W� WKH�ERWWRP�RI�WKHVH�VWHSV��DW�DERXW�WKH���P�FRQWRXU��
ZH� DUH� EDFN� RQ� WKH� OHVV-VWHHS� VDQGVWRQH�� WKH� 7LQWHUQ�
6DQGVWRQH�� ZKLFK� LV� OLJKW� JUH\� KHUH� DOWKRXJK� WKH� VRLO�
JLYHV� LW� D� UHG�DSSHDUDQFH�� �7KH�GLVPDQWOHG�:\H�9DOOH\�
5DLOZD\��RSHQHG�LQ������DQG�ODWHU�UXQ�DQG�RZQHG�E\�WKH�
*UHDW� :HVWHUQ� 5DLOZD\�� UXQV� LQ� D� WXQQHO� XQGHU� KHUH��
WKURXJK� WKH� 6DQGVWRQH�� RQ� LWV� ZD\� IURP� &KHSVWRZ� WR�
0RQPRXWK� 
 

$W� WKH�ERWWRP�RI� WKH� ILQDO� IOLJKW� RI� URFN\� VWHSV� LV� WKH�
WUDFN�EHG�RI�WKH�EUDQFK�OLQH�WKDW�UDQ�RYHU�WKH�:\H�LQWR�
7LQWHUQ�� �7KHUH��RQ� WKH�RWKHU�VLGH�RI� WKH�$����DQG�XS�
WKH�$QJLG\�9DOOH\�� KDG�EHHQ� H[WHQVLYH�ZLUHZRUNV� IRU�
����\HDUV���7KH�EUDQFK�ZDV�UHDG\�D�\HDU�RU�WZR�EHIRUH�
WKH� PDLQ� OLQH� EXW�� LQ� WKDW� WLPH�� WKH� ZRUNV� FHDVHG�
WUDGLQJ�� � $QRWKHU� FRPSDQ\� GLG� EULHIO\� UXQ� D� WLQSODWH�
DQG� ZLUH� ZRUNV� VRPH� \HDUV� ODWHU� EXW� QR� SDVVHQJHU�
VWDWLRQ�ZDV� RSHQHG� VR� D� KRSHG-IRU� WRXULVP� WUDIILF� GLG�
QRW�PDWHULDOLVH��7KH�OLQH�FORVHG�LQ������ 
 
$Q\ZD\�� UHWXUQLQJ� WR� WKHVH� ORZHU� VDQGVWRQH� VWHSV��
WKHUH�DUH�DW� OHDVW� WZR�EDQGV�RI�D�ZKLWHU� URFN�ZKLFK� LV�
FDOFUHWH�>)LJ��@���,W�ZDV�IRUPHG�IURP�ZDWHU�SHUFRODWLQJ�
WKURXJK� WKH� SRURXV� VDQGVWRQH� GHSRVLWLQJ� FDOFLWH�� FOD\�
DQG�VLOW�IRUPLQJ�D�QRGXODU�IRUP�OLNH�GRORPLWH� 

 
 
 

,Q� WKH�DIWHUQRRQ�ZH�FOLPEHG�VWHHSO\�XS� WKH�QRUWK�VLGH�
RI�WKH�$QJLG\�9DOOH\��XS�%DUEDGRHV�+LOO���7KHUH��LQ�WKH�
ZRRGV��ZH�IRXQG�D�TXDUU\�RI�7LQWHUQ�6DQGVWRQH�ZKLFK�
LV� WKRXJKW� WR�EH�ZKHUH� WKH� URFN�XVHG� WR�EXLOG�7LQWHUQ�
$EEH\�FDPH�IURP���,W�ZRXOG�KDYH�EHHQ�UHODWLYHO\�HDV\�
WR�ORZHU�WKH�URFN�GRZQ�WKH�KLOOVLGH�WR�WKH�URDG�>)LJ��@���
2WKHU�TXDUULHV�LQ�WKH�DUHD�DUH�XQOLNHO\�WR�EH�WKH�VRXUFH�
DV�WKH�URFN�LV�VLPSO\�QRW�WKH�VDPH�W\SH� 

 

)LJ����,QWHUEHGGHG�/RZHU�6DQGVWRQH�6KDOHV 

 

)LJ����6WHSV 

 

)LJ�����6WHSV��FDOFUHWH 

 )LJ����
7LQWHUQ�6DQG�
VWRQH�SRWHQ�
WLDO�$EEH\�
4XDUU\ 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 

 

�� 

 

 

 

 

6R�HQGHG�DQRWKHU�H[FHOOHQW�GD\�ZLWK�'DYH�*UHHQ��LW�LV�D�
SLW\�VR�IHZ�DWWHQGHG� 
 
7KDQNV� WR� 0LNH� 3DUU� DQG� 6XH� 3ULFH� IRU� VRPH� RI� WKH�
SKRWRV� 

-�- 

3RUW�$VNDLJ�WLOOLWH� 
%\�,VDEHO�%XFNLQJKDP 

 
,�KDYH�VHHQ� WKLV�GHSRVLW� LQ� WKH�*DUYHOODFK�,VODQGV�ZKHQ�
,¶G� ZDONHG�PXFK� RI� WKH� OHQJWK� RI�*UDEK� (LOHDFK�� EHHQ�
WDNHQ�URXQG� WKH� LVODQGV�E\�ERDW�DQG�VHHQ� WKH� MXVWLILDEO\�
IDPRXV�GURS�VWRQH�� 

+DYLQJ� EHHQ� RQ� ,VOD\� IRU� DOPRVW� D� ZHHN�� ,¶G� VHHQ� D�
YDULHW\�RI�UHFHQW�IOXYR-JODFLDO�GHSRVLWV�LQFOXGLQJ�ZKDW�LV�
JHQHUDOO\� DFFHSWHG� WR� EH� D� GLDPLFWLWH� IRUPHG� XQGHU� D�
IORDWLQJ�LFH�VKHOI� 
 
6LPSO\�� DV� WKH� FRQWLQHQW� RI� 5RGLQLD� EURNH� XS��
�DSSUR[LPDWHO\� ���� PD� DJR��� DQG� WKH� ,DSHWXV� 2FHDQ�
VWDUWHG� WR� IRUP�� LQLWLDO� VSUHDGLQJ� ZDV� IROORZHG� E\� WKH�

IRUPDWLRQ�RI�D�VHULHV�RI�ULIWHG�EDVLQV�� �$W�WKH�EDVH�VLWV�
WKH�$UJ\OO�JURXS�����-����0D��ZKLFK�FRQWDLQV�WKH�3RUW�
$VNDLJ�WLOOLWHV�LQGLFDWLQJ�JODFLDWLRQ��7KLV�LV�IROORZHG�LQ�
WKH�VHTXHQFH�E\�ZDUP�ZDWHU�FDUERQDWHV� 
 
7KHUH� LV� QRW�PXFK�SDUNLQJ� VSDFH� LQ�3RUW�$VNDLJ��7KH�
VXSHUE� VHFWLRQ� LOOXVWUDWHG� LQ� WKH� JXLGH
� LV� QRZ� ���WKV�
EROWHG�DQG�QHWWHG� WR�SUHYHQW� URFN� IDOO�RQWR� WKH� WUDIILF��
2QO\� WKH� PRVW� HDVWHUO\� SDUW� FDQ� EH� DSSURDFKHG� DQG�
VHHQ� FOHDUO\� DV� WUDSSHG� GHEULV� REVFXUHV� PXFK� RI� WKH�
UHPDLQGHU�� ,W� LV� QRWKLQJ� OLNH� ZKDW� ,� VDZ� RQ� WKH�
*DUYHOODFKV��7KH�GDUN�JUH\�PDWUL[�LV�YHU\�ILQH�JUDLQHG�
DQG� KDV� MXVW� SHUFHSWLEOH� ODPLQDWLRQV� DQG� WLQ\� ULSSOHV��
7KH�URFNV�ZDV�RI�YHU\�YDULHG�VL]HV��VRPH�VPRRWK�DQG�
URXQGHG�DQG�RWKHUV�YHU\�DQJXODU�DV� VKRZQ�ZLWK��S�DV�
VFDOH� REMHFW�� ,� FRXOG� DFFHSW� WKLV� DV� IRUPHG� XQGHU�
IORDWLQJ�LFH� 
 

$�JXLGH�WR�WKH�*HRORJ\�RI�,VOD\�E\� 
'DYLG�:HEVWHU��URJHU�$QGHUWRQ�	�$ODVGDLU�6NHOWRQ� 
 
7KLV�JXLGH�LQFOXGHV����JHRORJLFDO�ZDONV�ZLWK�D�ZKLVN\�
UHFRPPHQGDWLRQ� IRU�HDFK��&DURO� ,VOD�GLVWLOOHU\� LV�EXLOW�
RQ�WKLV�GHSRVLW� 

-�- 

 

 

 

 

,PDJH�����7KH�VFDOH�REMHFW�LV�D��S�SLHFH��,�FKRVH�WKLV�ORFDWLRQ�DV�WKH�
FODVWV�ZHUH�ZHOO�URXQGHG�DQG�RI�YDULRXV�VL]HV��$V�WKH�URFN�IDFH�ZDV�
ZHW�WKH�ILQH�ODPLQDWLRQV�VKRZ�XS��,�WKRXJKW�³GRZQ´�ZDV�LQ�WKH���
R¶FORFN�SRVLWLRQ�� 

 

,PDJH����7KLV�ZDV�MXVW� WR�WKH�ULJKW�RI�WKH�ILUVW�LPDJH�DQG�ZLWK�WKH�
VFDOH�REMHFW��7KH�SLQN�FRDUVH�JUDLQHG�JUDQLWH�FODVW�LV�YHU\�GLIIHUHQW��
ODUJHU�DQG�DQJXODU�ZLWK�WKH�FRUQHUV�QRW�VPRRWKHG�DW�DOO�� 

 

 



 
-RXUQDO�RI�WKH�%DWK�*HRORJLFDO�6RFLHW\��1R���������� 
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6DUVHQV�RQ�)\ILHOG�'RZQ���%DWK�*HRORJLFDO�)LHOG�WULS�OHG�E\�,VREHO�*HGGHV��-XQH����� 
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62&,(7<�$&7,9,7,(6����� 

/(&785(�0((7,1*6 
 
)HEUXDU\��WK 
$*0�DQG�/LPHVWRQH��0LFUREHV�	�9LUXVHV 
3URIHVVRU�0DXULFH�7XFNHU��6FKRRO�RI�(DUWK�6FLHQFHV��
8QLYHUVLW\�RI�%ULVWRO 
 
0DUFK��WK 
2LO�DQG�*DV�)LHOGV�IRU�WKH���QG�&HQWXU\ 
'U�7LDJR�$OYHV��&DUGLII�8QLYHUVLW\ 
 
$SULO��WK 
7KH�VKDOH�JDV�ERRP��$�KLVWRU\�RI�³IUDFNLQJ��IURP�WKH�
��WK�WR�WKH���VW�FHQWXULHV 
'U�-DPHV�9HUGRQ��8QLYHUVLW\�RI�%ULVWRO 
 
0D\��QG 
/XPLQHVFHQFH�GDWLQJ��&OLPDWH�&KDQJH�DQG�+RPLQLQV 
3URIHVVRU�3KLOOLS�7RPV��8QLYHUVLW\�RI�*ORXFHVWHUVKLUH 
 
-XQH��WK 
*UDQLWH�3HWURJHQHVLV�–�ZKHUH�RQ�(DUWK�GLG�WKDW�FRPH�
IURP" 
'U�0LNH�)RZOHU��6FKRRO�RI�(DUWK�DQG�(QYLURQPHQWDO�
6FLHQFHV��8QLYHUVLW\�RI�3RUWVPRXWK 
 
-XO\��WK 
&OLPDWH��FKURQRORJ\�DQG�FRQXQGUXPV�LQ�WKH�1RUWK�
$WODQWLF�UHJLRQ 
'U�$OLVRQ�0FOHRG��8QLYHUVLW\�RI�5HDGLQJ 
 
6HSWHPEHU��WK 
7KH�'LQRVDXUV�5HGLVFRYHUHG��+RZ�D�6FLHQWLILF�5HYR�
OXWLRQ�LV�5HZULWLQJ�+LVWRU\ 
3URIHVVRU�0LFKDHO�-��%HQWRQ��8QLYHUVLW\�RI�%ULVWRO 
 
�UG�2FWREHU 
:LOOLDP�6PLWK�-�*HRORJLFDO�,QYHVWLJDWLRQV�LQ�6RPHU�
VHW�$QG�WKH�5HFRQVWUXFWLRQ�RI�+LV�&RXQWU\�0DS 
'U�3HWHU�:LJOH\ 
 
�WK�1RYHPEHU 
-XUDVVLF�FDODPDUL��OLIH��GHDWK�DQG�SUHVHUYDWLRQ�RI�IRV�
VLO�VTXLG�LQ�WKH�-XUDVVLF�URFNV�RI�WKH�:HVVH[�%DVLQ 
3URIHVVRU�0DOFROP�+DUW��6FKRRO�RI�*HRJUDSK\��(DUWK�
	�(QYLURQPHQWDO�6FLHQFHV��8QLYHUVLW\�RI�3O\PRXWK� 
 
�WK�'HFHPEHU 
*HRORJ\�LQ�3DUDGLVH 
*UDKDP�3�+LFNPDQ 

),(/'�0((7,1*6 
 
6DWXUGD\���QG�0DUFK 
%URZQ
V�)ROO\�1DWXUH�5HVHUYH 
/HDGHU��3URIHVVRU�0DXULFH�7XFNHU��8QLYHUVLW\�RI�
%ULVWRO 
 
6DWXUGD\���WK�0D\ 
7KH�(WFKHV�&ROOHFWLRQ�	�.LPPHULGJH�%D\ 
/HDGHU��*UDKDP�+LFNPDQ��%DWK�*HRORJLFDO�6RFLHW\ 
 
6DWXUGD\���WK�-XO\ 
/RZHU�:\H�9DOOH\�$21%�–�7LQWHUQ�DQG�%DUEDGRHV�
+LOO�DUHDV 
/HDGHU�-�'DYH�*UHHQ 
 
)ULGD\����WK�6HSWHPEHU 
*XLGHG�*HRORJ\�7UDLO�$URXQG�%DWK 
/HDGHU��3URIHVVRU�0DXULFH�7XFNHU��8QLYHUVLW\�RI�
%ULVWRO 
 
)ULGD\���VW�1RYHPEHU 
0RRQ¶V�+LOO�4XDUU\��7HGEXU\�&DPS�	�'H�OD�%HFKH�
8QFRQIRUPLW\ 
/HDGHU��6RPHUVHW�(DUWK�6FLHQFH�&HQWUH 
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&KDLUPDQ� 
5LFKDUG�3ROORFN 
 
$GPLQ�6HFUHWDU\� 
,VDEHO�%XFNLQJKDP 
 
/HFWXUH�3URJUDPPH�6HFUHWDU\ 
$QQ�+XQW 
 
)LHOG�7ULS�3URJUDPPH�6HFUHWDU\ 
6XH�+DUYH\ 
 
7UHDVXUHU� 
-XGLWK�+LEOH 
 
0HPEHUVKLS�6HFUHWDU\� 
3ROO\�6WHUQEDXHU 
 
)LHOG�7ULS�+HDOWK�	�6DIHW\�2IILFHU 
%RE�0XVWRZ� 
 
$UFKLYLVW� 
&KDUOHV�+LVFRFN� 
 
-RXUQDO�(GLWRU 
0HOOLVVD�)UHHPDQ 
 
:HEPDVWHU 
-DPHV�0F9HLJK 
 
&RPPLWWHH�PHPEHUV� 
3URI��0DXULFH�7XFNHU 
*UDKDP�+LFNPDQ 
/LQGD�'UXPPRQG-+DUULV 
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RSLQLRQV�H[SUHVVHG�E\�LQGLYLGXDO�DXWKRUV�LQ�
WKLV�-RXUQDO� 
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