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$OWKRXJK� LW� ZDV� LQWHQGHG� DV� RQH� RI� WKRVH�
µLQWHJUDWHG¶� PHHWLQJV� RI� SURVSHFWRUV� �VRUU\�
2WWR���� ,¶P� QRW� VXUH� KRZ� PXFK� WKDW� DFWXDOO\�
KDSSHQHG�� � 6RPH� RI� WKH� JURXQG� SURVSHFWLRQ�
SDSHUV�ZHUH�LQWHUHVWLQJ�WR�PH��HVSHFLDOO\�WKRVH�
GHDOLQJ� ZLWK� *URXQG� 3HQHWUDWLQJ� 5DGDU�� EXW�
RWKHUV�ZHUH�WHGLRXVO\�WHFKQLFDO���2QH�WKLQJ�WKDW�
,�GLG�VHQVH�ZDV�WKDW�ZH�DHULDO�SHRSOH�DUH�D�ORW�

PRUH� FRQILGHQW� RI� RXU� DUFKDHRORJLFDO�
LQWHUSUHWDWLRQV� WKDQ� WKH� JURXQG� SURVSHFWRUV��
0DQ\�RI�XV�KDYH�QRZ�JRW�WR�WKH�VWDJH�ZKHUH�ZH�
FDQ� LQWHUSUHW� DQ� DHULDO� SKRWRJUDSK� LQ� WHUPV�RI�
ZKDW� ZDV� WKHUH� LQ� WKH� SDVW�� � 0DQ\� RI� WKH�
JHRSK\VLFLVWV� VHHPHG� WR� VWRS� DW� GHVFULELQJ�
µDQRPDOLHV¶��ZKLFK� LV� WKHLU� HTXLYDOHQW�RI�\RXU�
XVH�RI�µFURS�PDUN¶�±�LH�WKHUH�LV�VRPHWKLQJ�WKHUH�
EXW� ZH� GRQ¶W� NQRZ�� RU� ZRXOG� UDWKHU� QRW� VD\��
ZKDW�LW� LV�� �µ$UFKDHRORJLFDO�IHHGEDFN¶�WR�WKHP�
ZDV� ZKHQ� H[FDYDWLRQ� FRQILUPHG� WKDW� WKH�
µDQRPDO\¶� ZDV�� LQ� IDFW�� VRPHWKLQJ� XQGHU� WKH�
JURXQG� VXUIDFH�� � :H� QHHG� WR� H[SORLW� WKLV�
DGYDQWDJH� DQG� VKRZ� WKDW� DHULDO� VXUYH\� LV�
H[WUHPHO\� FDSDEOH� RI� UHDFKLQJ� DQG� H[SODLQLQJ�
WKH�SDVW��DQG�QRW�OHW�RXUVHOYHV�EHFRPH�VXEGXHG�
E\�WKH�DSSDUHQW�VXFFHVV�RI�JHRSK\VLFLVWV���,�DOVR�
EHFDPH�DZDUH�WKDW�DHULDO�VXUYH\�KDV�D�EURDGHU�
VFRSH�ZLWKLQ�DUFKDHRORJ\���:KHQ�ZH�WDON�DERXW�
µLQWHJUDWHG�VXUYH\¶�ZH�WHQG�WR�PHDQ�D�PL[WXUH�
RI�DHULDO�VXUYH\��ILHOG�ZDONLQJ��JHRSK\VLFV��DQG�
PD\EH�H[FDYDWLRQ���7KH�JHRSK\VLFLVWV�FRQFHSW�
RI� µLQWHJUDWHG� VXUYH\¶� LV� WR� XVH� D� UDQJH� RI�
JHRSK\VLFDO� VHQVRUV� RQ� D� VLQJOH� VLWH� �XVXDOO\�
EHFDXVH�WKH\�DUH�QRW�VXUH�ZKLFK�ZLOO�ZRUN�WKH�
EHVW��� IXOO� VWRS�� � 2QH� IROORZ� XS� RI� WKH� ODWWHU�
SRLQW�ZDV�LQ�D�SDSHU�GHVFULELQJ�D�WHVW�VLWH�LQ�WKH�
86$���7KLV��FRPSOHWH�ZLWK�EXLOGLQJ�DQG�EXULDO��
ZLOO�EH�XVHG�WR�WHVW�D�UDQJH�RI�JURXQG�VHQVRUV�LQ�
DQ� DWWHPSW� WR� HQVXUH� WKDW� SHRSOH� FDQ� JR� WR� D�
VSHFLILF� VLWH� DQG� ZLOO� NQRZ� ZKDW� VHQVRU� ZLOO�
ZRUN�EHVW�� � ,W� LV� UHPLQLVFHQW�RI� WKH�JDPHV�ZH�
XVHG�WR�SOD\�±�DQG�VWLOO�GR�ZKHQ�DSSURSULDWH�±�WR�
GHWHUPLQH� ZKLFK� ILOP� ZDV� EHVW� LQ� ZKLFK�
VLWXDWLRQV��DQG�LW�RXJKW�WR�EH�ZHOO�ZRUWK�GRLQJ�
IRU�JURXQG�SURVSHFWLRQ���2QH�ILQDO�REVHUYDWLRQ��
FRPPRQ� DPRQJ� WKH� DHULDO� SHRSOH��ZDV� WKDW� LW�
ZDV� D� ORW� HDVLHU� WR� GR]H� RII� WR� WKH� OXOO� RI� D�
JHRSK\VLFDO� SDSHU� WKDQ� WR� WKH� "H[FLWHPHQW� RI�
DHULDO� VXUYH\�� � 3HUKDSV� WKH� WZR�PHWKRGV� ZLOO�
QHYHU�IXOO\�PHHW��HVSHFLDOO\�LQ�YLHZ�RI�UHSRUWV�
RI�VHYHUDO�RYHUKHDUG�UHPDUNV�DVNLQJ�ZKDW�DHULDO�
SKRWRJUDSK\�ZDV�GRLQJ� DW� D� FRQIHUHQFH� DERXW�
SURVSHFWLRQ«�

2WKHU� FRPPHQWV� RQ� WKH� FRQIHUHQFH� DSSHDU� LQ�
WKH�&KDLUPDQ¶V�3LHFH��ZDV�KH�WKHUH"��DQG�LQ�D�
QRWH�E\�0DWWKHZ�2DNH\��D�UHVHDUFK�VWXGHQW�ZKR�
ZDV�DZDUGHG�WKH�$$5*�EXUVDU\��

$$5*�$UFKDHRORJLFDO�3URVHSHFWLRQ������
7KH�ILUVW�QRQ�8.�$$5*�PHHWLQJ�WRRN�SODFH�LQ�
9LHQQD�LQ�6HSWHPEHU�����DQG�ZDV�DWWHQGHG�E\�
VRPH� ��� PHPEHUV� �RXW� RI� DERXW� ����
SDUWLFLSDQWV��� � 2UJDQLVDWLRQ� ZDV� VXSHUE� ERWK�
GXULQJ� DQG� EHWZHHQ� WKH� RIILFLDO� FRQIHUHQFH�
GD\WLPH�VHVVLRQV�� � ,W� LV�� IRU�H[DPSOH�� WKH�RQO\�
PHHWLQJ�,¶YH�DWWHQGHG�ZKLFK�KDG�LWV�RZQ�ZLQH�
ODEHO���2XU�WKDQNV�JR�WR�0LFKDHO�'RQHXV�DQG�KLV�
FROOHDJXHV� IRU� WKHLU� KDUG� ZRUN� EHIRUH� DQG�
GXULQJ�WKH�PHHWLQJ��DQG�WR�0LFKDHO�IRU�HQVXULQJ�
WKDW�DHULDO�SDSHUV�ZHUH�JLYHQ�D�IDLU�DPRXQW�RI�
FRQIHUHQFH�WLPH��
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86$�EHJLQQLQJV"�
0\�XVXDO�UHVSRQVH�WR�WKH�TXHVWLRQ�³:KDW�GRHV�
DHULDO� SKRWRJUDSK\� GR� IRU� DUFKDHRORJ\� LQ� WKH�
86$"´� LV� WKDW� LW� GRHV� OLWWOH� RWKHU� WKDQ� UHFRUG�
IHDWXUHV� DOUHDG\� NQRZQ� RU� SURYLGH� D� SLFWRULDO�
EDVH� IRU� WKH� SUHGLFWLYH� JDPHV� WKH\� SOD\��
+RZHYHU�� WZR� UHFHQW� SUHVHQWDWLRQV� VKRZ� WKDW�
WKHUH�PD\�EH�VRPH�SRWHQWLDO� IRU� WKH�(XURSHDQ�
VW\OH�RI�VXUYH\���7KH�ILUVW�RI�WKHVH�ZDV�LQ�9LHQQD�
ZKHUH�.HQQHWK�.YDPPH�VKRZHG�SKRWRJUDSKV�
WDNHQ� LQ� WKH� ����V� WKDW� LQFOXGHG� FURS�PDUNHG�
GHIHQVLYH� HQFORVXUHV� WKDW� ±� LW� VHHPV� IURP�
WDONLQJ�WR�KLP�±�DUH�NQRZQ�RQO\�IURP�RQH�QDWLYH�
$PHULFDQ� WULEH� LQ� WKH� *UHDW� 3ODLQV� RI� WKH�
'DNRWDV�� � 6HFRQG� LV� D� QRWH� LQ� $QWLTXLW\�
�'HFHPEHU�������E\�-DPHV�1HHO\�ZKR�XVHG�DQ�
REOLTXH�DHULDO�SKRWRJUDSK�WR�LOOXVWUDWH�DQ�DUHD�RI�
ILHOGV��WLQ\�ILHOGV��D�IHZ�VTXDUH�PHWUHV�LQ�DUHD��
DQG� GURYHV� WKDW� DUH� SDUW� RI� D� VHULHV� RI�
DJULFXOWXUDO� V\VWHPV� WKDW� DUH� EHLQJ� VWXGLHG� LQ�
VRXWK�HDVWHUQ� $UL]RQD�� � 7KHVH� ORFDO� SURMHFWV�
PD\�SURYLGH� WKH� EHJLQQLQJV� RI� D� WKHVDXUXV� RI�
FDWHJRULHV�WKDW�PD\�EH�VRXJKW�HLWKHU�IURP�WKH�DLU�
RU�E\�WKRVH�H[DPLQLQJ�H[LVWLQJ�SKRWRJUDSKV��

6WHUHR�SDLUV�
5HFHQW�H[DPLQDWLRQ�RI�SKRWRJUDSKV�DW�105$3�
LQWURGXFHG�D�QHZ�PHDQLQJ�WR�WKH�SKUDVH�µUHSHDW�
SKRWRJUDSK\¶�� � 7LP� *DWHV� ZDV� EXV\� LQ�
1RUWKXPEHUODQG� LQ� ����� DQG� KDG� YLVLWHG� WKH�
VDPH�VLWH�RQ�WZR�FRQVHFXWLYH�GD\V��-XO\����DQG�
����DQG�RQ�HDFK�KDG� WDNHQ�D�SKRWRJUDSK� IURP�
YLUWXDOO\�WKH�VDPH�SRVLWLRQ���3ULQWV�17��������
DQG� 17�������� �7LP¶V� RULJLQDO� QXPEHUV��
���������DQG�����������PDGH�DV�JRRG�D�VWHUHR�
SDLU�DV�ZH�JHW�ZKHQ�ZH�WU\�WR�WDNH�WKHP��

2ELWXDU\��&KDUOHV�/HYD�
&KDUOHV�/HYD� GLHG� RQ� )HEUXDU\� �VW�� ������+H�
ZDV�ERUQ�LQ�$ONHQ�RQ�)HEUDU\���WK��������7KHUH�
LV�QR�SXEOLVKHG�RELWXDU\��H[FHSW�PD\EH�D�VKRUW�
RQH�LQ�&KURQLTXH�GH�O
$UFKpRORJLH�HQ�ZDOORQLH��
7KH� :DOORRQ� GHSDUWPHQW� LV� VXJJHVWLQJ� WKDW�
VRPHRQH�LQ�WKH�)GpUDWLRQ�GHV�$UFKpRORJXHV�GH�
:DOORQLH�FRXOG�JDWKHU�VRPH�LQIRUPDWLRQ���>-HDQ�
%RXUJHRLV@���&KDUOHV�ZDV�RQH�RI�WKH�SHRSOH�ZKR�
KHOSHG�NQRFN�GRZQ�QDWLRQDO�EDUULHUV�LQ�(XURSH�
DQG�ZKR�OHG�WKH�SUH�HPDLO�FRPPXQLFDWLRQ�ZLWK�
RWKHUV� LQ� WKH� ILHOG�� � +H� ZDV� RQH� RI� $$5*¶V�
+RQRUDU\�0HPEHUV�DQG�LI�DQ\RQH�ZRXOG�FDUH�WR�

FRQWULEXWH� DQ\� PHPRULHV�� VWRULHV� RU� HYHQ�
DQ\WKLQJ�PRUH�RIILFLDO��ZH�ZRXOG�EH�SOHDVHG�WR�
SXEOLVK�WKHP��

2ELWXDU\��*UDKDP�:HEVWHU�
*UDKDP�:HEVWHU�DOVR�GLHG�ODVW�\HDU�"����+H�ZDV�
SUREDEO\� XQNQRZQ� WR� PDQ\� RI� WKH� XQGHU� ��V�
$$5*� PHPEHUV�� EXW� KH� ZDV� RQH� RI� WKRVH�
UHVSRQVLEOH� IRU� HVWDEOLVKLQJ� WKH� &RXQFLO� IRU�
%ULWLVK� $UFKDHRORJ\
V� $HULDO� $UFKDHRORJ\�
&RPPLWWHH� ZKLFK� RUJDQLVHG� WKH� �����
FRQIHUHQFH�WKDW�PDUNHG�WKH�SXEOLF�EHJLQQLQJ�RI�
WKH�FXUUHQW�GHYHORSPHQW�RI�DHULDO�VXUYH\��

2ELWXDU\��&8&$3�
)URP�1RYHPEHU�������&8&$3�FHDVHG�WR�H[LVW�
DV� DQ� LQGHSHQGHQW� GHSDUWPHQW� DQG� LV� QRZ�
LQFRUSRUDWHG� LQ�*HRJUDSK\�'HSDUWPHQW¶V� QHZ�
8QLW� RI� /DQVGFDSH�0RGHOOLQJ� �"8/0� ±� LVQ¶W�
WKDW�VRPHZKHUH�LQ�*HUPDQ\����,W�KDG�RQH�IDWKHU��
RQH�VRQ��OHDYHV�DERXW���������FKLOGUHQ�EXW�KDV�
MXVW�FRQFHLYHG�DQ�LQWHUQHW�LQGH[�±�VHH�WKLV�LVVXH��
7RZDUGV� GLJLWDO� UHFRUGV�� QRWHV� DQG� WKRXJKWV���
WKLV�LVVXH��

7KLV�LVVXH�
$PRQJ� WKH� FRQWULEXWLRQV� LV� D� ORQJ� SDSHU� E\�
,UZLQ� 6FROODU� WKDW� H[WHQGV� IURP� KLV� HDUOLHU�
:KHUH� RQ� HDUWK� LV� LW"� � ,� NQRZ� IURP�
FRUUHVSRQGHQFH�ZLWK�KLP�WKDW�WUDQVIRUPDWLRQ�RI�
DHULDO�GDWD��SKRWRV�DQG�VDWHOOLWH�LPDJHV��LV�EHLQJ�
XQGHUWDNHQ� LQ� PDQ\� RI� WKH� FRXQWULHV� WKDW� KH�
PHQWLRQV���7KLV�VKRZV�KRZ�ZLGHVSUHDG�WKH�XVH�
RI�DHULDO�VXUYH\�KDV�EHFRPH�DQG�VXJJHVWV� WKDW�
WKHUH�PD\� EH� D� FRQVLGHUDEOH� DPRXQW� RI� ZRUN�
JRLQJ�RQ�±�QRW�DOO�RI�WKHP�DUFKDHRORJLFDO�±�WKDW�
PD\� HYHQWXDOO\� KHOS� XV� XQGHUVWDQG� ZKDW� KDV�
EHHQ� SKRWRJUDSKHG�� � $QRWKHU� DLG� WR�
XQGHUVWDQGLQJ�PD\�FRPH�IURP�WKH�SURGV�ZH�DUH�
JLYHQ�� WKLV� WLPH� IURP�.HQQ\�%URSK\�� WR� WKLQN�
DERXW�� DQG� SHUKDSV� H[SUHVV� PRUH� LQIRUPDOO\��
ZKDW� ZH� DUH� GRLQJ�� � .HQQ\¶V� SDSHU� OD\V� D�
IRXQGDWLRQ�IRU�WKH�VHVVLRQ�RQ�µVXEMHFWLYLW\¶�WKDW�
LV�SODQQHG�IRU�$$5*�LQ�6HSWHPEHU���:H�KDYH�
VRPH�SLFWXUHV�IRU�\RX�±�:DOHV��5RPH��$UPHQLD�
±�LQFOXGLQJ�ZKDW�PD\�EH�WKH�PRVW�PRQRWRQRXV�
VHULHV�WR�EH�SXEOLVKHG�LQ�DQ�DWWHPSW�WR�EHJLQ�WR�
WDFNOH� WKH� SUREOHPV�� DQG� WKHLU� VROXWLRQV�� WKDW�
KDYH�DULVHQ�GXH�WR�GLJLWDO�SULQWLQJ��
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,Q� 6HSWHPEHU� ODVW� \HDU�� $$5*� KHOG� LWV� DQQXDO� FRQIHUHQFH�� MRLQWO\� ZLWK� $UFKDHRORJLFDO�
3URVSHFWLRQ��DQG�RQ�LQYLWDWLRQ�RI�WKH�$XVWULDQ�$FDGHP\�RI�6FLHQFHV��LQ�9LHQQD��7KH�MRLQW�
FRQIHUHQFH� SURYHG� WR� EH� H[WUHPHO\� VXFFHVVIXO� LQ�PDQ\�ZD\V�� EHLQJ� WKH� ILUVW� WR� EH� IXOO\�
LQWHJUDWHG� ZLWK� WKDW� RI� DQRWKHU� JURXS�� :KLOH� ZH� VKDUHG� D� YHQXH� ZLWK� WKH� (XURSHDQ�
$VVRFLDWLRQ�RI�$UFKDHRORJLVWV�DW�%RXUQHPRXWK�LQ�������WKH�9LHQQD�FRQIHUHQFH�KDG�D�PL[HG�
SURJUDPPH�� ZKHUH� DHULDO� DQG� JHRSK\VLFV� SDSHUV� ZHUH� FRPELQHG� LQ� WKHPDWLFDOO\� EDVHG�
VHVVLRQV�� ([FKDQJLQJ� LGHDV� DQG� VKDULQJ� WKH� ZRUN� RI� $$5*� PHPEHUV� ZLWK� QRQ�DHULDO�
DUFKDHRORJLVWV� VKRXOG� UHPDLQ� D� SULRULW\� IRU� WKH� JURXS�� DQG� MRLQW� FRQIHUHQFHV� VKRXOG� EH�
FRQVLGHUHG�LQ�WKH�IXWXUH��ZKHQ�WKH�RSSRUWXQLW\�DULVHV��:KLOH�UHWDLQLQJ�D�KHDOWK\�DWWHQGDQFH�
IURP�WKH�8.��RXU�ILUVW�DQQXDO�FRQIHUHQFH�KHOG�RXWVLGH�WKH�8.�KDV�FHUWDLQO\�KDYH�UDLVHG�WKH�
SURILOH�RI�WKH�JURXS�ZLWK�DUFKDHRORJLVWV��ERWK�WHUUHVWULDO�DQG�DHULDO��IURP�DFURVV�(XURSH�DQG�
EH\RQG��0LFKDHO�'RQHXV�DQG�KLV�FROOHDJXHV�DUH�WR�EH�FRQJUDWXODWHG�RQ�DQ�HYHQW�ZHOO�GRQH��

$W�$*0� LQ�9LHQQD�� WKH� TXHVWLRQ�ZDV� UDLVHG� DERXW� SURSRVHG� FKDQJHV� WR�&LYLO�$YLDWLRQ�
$XWKRULW\��&$$��UHJXODWLRQV�DQG�KRZ�WKLV�ZRXOG�DIIHFW�WKH�ZRUN�RI�DHULDO�DUFKDHRORJLVWV�LQ�
WKH�8.��:KLOH�WKH�WHFKQLFDO�DQG�OHJDO�DVSHFWV�DUH�FRPSOH[��LQ�VXPPDU\��WKH�&$$��VLQFH�������
KDV� LVVXHG� H[HPSWLRQV� IURP� WKH� $LU� 1DYLJDWLRQ� 2UGHU� �$12��� VR� WKDW� IOLJKWV� IRU�
DUFKDHRORJLFDO�DHULDO�UHFRQQDLVVDQFH�FRXOG�RSHUDWH�ZLWKRXW�WKH�QHHG�IRU�DQ�$LU�2SHUDWRU¶V�
&HUWLILFDWH��$2&���7KH�V\VWHP�FXUUHQWO\�ZRUNV�ZLWK�WKH�&$$�DXWKRULVLQJ�D�OLVW�RI�$SSURYHG�
3LORWV��ZKR�KROG�&RPPHUFLDO�3LORWV�/LFHQFHV��ZLWK�D�IHZ�3ULYDWH�3LORWV���WKDW�FDQ�EH�XVHG�E\�
DJUHHG�DUFKDHRORJLVWV�ZKHQ�IXOO�$2&�RSHUDWRUV�DUH�QRW�DYDLODEOH��,Q�WKH�VXPPHU�RI������WKH�
&$$�JDYH�QRWLFH�WKDW�$LU�2SHUDWRU¶V�&HUWLILFDWH��$2&��H[HPSWLRQV�ZRXOG�EH�WHUPLQDWHG�RQ�
��VW�0DUFK�������

0DQ\� ZKR� XVH� WKH� H[HPSWLRQV� DUH� ³UHJLRQDO� IO\HUV´�� ZRUNLQJ� LQ� UHJLRQDOO\� EDVHG�
RUJDQLVDWLRQV�� VXFK� DV� &RXQW\� &RXQFLOV�� 7KH\� RIWHQ� RSHUDWH� LQ� UHPRWH� DUHDV�� VXFK� DV�
&RUQZDOO��1RUWKXPEHUODQG�DQG�+LJKODQG��ZKHUH�WKH\�FDQ�FRPSOLPHQW�WKH�ZRUN�RI�QDWLRQDO�
VXUYH\V��,Q�DGGLWLRQ��UHJLRQDO�IO\HUV�DUH�OLWHUDOO\�PRUH�³LQ�WRXFK´�ZLWK�WKHLU�DUHDV��EHLQJ�DEOH�
WR�TXLFNO\�UHVSRQG�WR�JRRG�FRQGLWLRQV�DQG�GHYHORSPHQWV�RQ�WKH�JURXQG��$Q�H[DPSOH�RI�WKLV�LV�
WKH�LQWHU�WLGDO�VXUYH\�FDUULHG�RXW�E\�(VVH[�&RXQW\�&RXQFLO��ZKHUH�WKH�QHHG�IRU�H[WUHPH�ORZ�
WLGHV�FDQ�UHTXLUH�IOLJKWV�GHSDUWLQJ�DURXQG��DP��RQO\����PLQXWHV�IURP�WKH�FRDVW��6XFK�ZRUN�
FRXOG�QRW�EH�FDUULHG�RXW�VXFFHVVIXOO\�ZLWKRXW�D�ORFDOO\�EDVHG�DUFKDHRORJLVW�SLORW�³WHDP´��7KH�
&$$�H[HPSWLRQV�IURP�WKH�UHTXLUHPHQW�WR�KROG�$2&V�KDYH�SURYHG�FUXFLDO�WR�WKH�LPSRUWDQW�
UROH�RI�UHJLRQDO�DHULDO�VXUYH\�LQ�WKH�8.��DV�LW�RIWHQ�RSHUDWHV�LQ�DUHDV�ZKHUH�VXLWDEOH�DLUFUDIW�
DQG�SLORWV�DUH�LQ�VKRUW�VXSSO\��

,Q�2FWREHU�ODVW�\HDU�,�ZURWH��RQ�EHKDOI�RI�$$5*��WR�*HRII�3DUNHU��+HDG�RI�)OLJKW�2SHUDWLRQV�
3ROLF\�ZLWK�WKH�6DIHW\�5HJXODWLRQ�*URXS�DW�$YLDWLRQ�+RXVH��7KH�OHWWHU�H[SUHVVHG�FRQFHUQ�
RYHU�WKH�SURSRVHG�WHUPLQDWLRQ�RI�WKH�H[HPSWLRQ�V\VWHP��H[SODLQLQJ�WKDW�LI�LW�ZDV�QRW�UHSODFHG�
ZLWK�D�VLPLODUO\�HIIHFWLYH�DQG�VLPSOH�RSHUDWLRQ��WKHQ�LW�ZRXOG�EH�OLNHO\�WKDW�WKHUH�ZRXOG�EH�D�
FRQVLGHUDEOH�QHJDWLYH�LPSDFW�RQ�WKH�FRQWLQXHG�VXFFHVV�RI�DUFKDHRORJLFDO�DHULDO�UHFRQQDLVVDQFH�
LQ�WKH�8.��

)ROORZLQJ�D�PHHWLQJ� LQ�1RYHPEHU� ODVW�\HDU�EHWZHHQ� WKH�&$$�DQG� WKH�QDWLRQDO�KHULWDJH�
DJHQFLHV�LQ�WKH�8.��QDPHO\�(QJOLVK�+HULWDJH��(+���WKH�5R\DO�&RPPLVVLRQ�RQ�WKH�$QFLHQW�

&KDLUPDQ¶V�3LHFH��
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DQG�+LVWRULFDO�0RQXPHQWV� RI� 6FRWODQG� �5&$+06��� DQG� WKH�5R\DO�&RPPLVVLRQ� RQ� WKH�
+LVWRULFDO�0RQXPHQWV� RI�:DOHV� �5&+0:���� D�ZD\� IRUZDUG�KDV�EHHQ� DJUHHG�E\�ZKLFK�
RUJDQLVDWLRQV�WKDW�ZLVKHG�WR�FRQWLQXH�ZLWK�DUFKDHRORJLFDO�DLU�SKRWRJUDSK\�FRXOG�EHFRPH�
³2SHUDWRUV�RI�$LUFUDIW´��7KLV�ZLOO�PHDQ�WKDW�DHULDO�UHFRQQDLVVDQFH�IOLJKWV�FDUULHG�RXW�E\�WKRVH�
RUJDQLVDWLRQV�ZLOO�EH�GHHPHG�WR�EH�SULYDWH�IOLJKWV�DQG�QRW�LQ�WKH�SXEOLF�WUDQVSRUW�FODVV��DQG�
WKHUHIRUH�QRW�VXEMHFW�WR�WKH�UHTXLUHPHQWV�RI�DQ�$2&���

,W�ZRXOG� DSSHDU� WKDW�(+��5&$+06�� DQG�5&$+0:��DUH� VHHNLQJ� DSSURYDO� DQG� DOUHDG\�
SUHSDULQJ�RSHUDWLRQDO�PDQXDOV�WR�DOORZ�WKHP�WR�EHFRPH�³2SHUDWRUV�RI�$LUFUDIW´��:KLOH�WKH�
QDWLRQDO�DJHQFLHV�KDYH�WKH�UHVRXUFHV�DQG�LQIUDVWUXFWXUH�WR�WDFNOH�WKH�OHJDO�DQG�OLDELOLW\�LVVXHV�
DVVRFLDWHG�ZLWK�EHFRPLQJ�2SHUDWRUV��KRZHYHU��VPDOOHU�RUJDQLVDWLRQV��L�H��WKH�UHJLRQDO�IO\HUV��
ZLOO�ILQG�WKH�PRYH�IDU�PRUH�GDXQWLQJ��7KH�RQO\�DOWHUQDWLYH�ZLOO�EH�IRU�UHJLRQDO�IO\HUV�WR�XVH�D�
FRPSDQ\� WKDW�KROGV�DQ�$2&��ZKLFK�FDUULHV� WKH�ROG�SUREOHPV�RI�FRVW� DQG�DYDLODELOLW\�RI�
FRPSDQLHV�ZLWK�DQ�$2&�DQG�VXLWDEOH�KLJK�ZLQJ�DLUFUDIW��:DOHV�ZLOO�SHUKDSV�IDUH�WKH�EHVW�RI�
WKH�8.�UHJLRQV�LQ�KDYLQJ�WZR�$2&�RSHUDWRUV�IURP���VW��$SULO�������LQ�+DYHUIRUGZHVW�LQ�WKH�
VRXWK�ZHVW��DQG�:HOVKSRRO�LQ�FHQWUDO�:DOHV��+RZHYHU��DIWHU�WKH����VW��RI�0DUFK�WKLV�\HDU��WKH�
VXFFHVVIXO�FRQWLQXDWLRQ�RI�PXFK�UHJLRQDOO\�EDVHG�DHULDO�VXUYH\�LQ�WKH�8.�ZRXOG�DSSHDU�WR�EH�
XQGHU� TXHVWLRQ�� :KLOH� FRQWLQXDWLRQ� RI� WKH� QDWLRQDO� VXUYH\V� LV� HVVHQWLDO� IRU� %ULWLVK�
DUFKDHRORJ\��WKH�FRQWULEXWLRQ�RI�UHJLRQDO�VXUYH\�RYHU�WKH�SDVW�ILIW\�\HDUV�FDQQRW�EH�XQGHU��
HVWLPDWHG��+RSHIXOO\�D�ORQJ�WHUP�DUUDQJHPHQW�WR�VHFXUH�WKH�FRQWLQXHG�ZRUN�RI�UHJLRQDO�IO\HUV�
FDQ�EH�GHYHORSHG�LQ�WKH�QHDU�IXWXUH��

2Q�D�PRUH�SRVLWLYH�QRWH��WKH�IRUWKFRPLQJ�FRQIHUHQFH�WR�EH�KHOG�LQ�WKH�8QLYHUVLW\�RI�.HQW�LQ�
6HSWHPEHU��GHWDLOV�ZLWKLQ��ZLOO�EH�WKH�ILUVW�$$5*�FRQIHUHQFH�WR�EH�KHOG�LQ�WKH�VRXWK�HDVW�RI�
(QJODQG�IRU�D�QXPEHU�RI�\HDUV��$�YDULHG�VHOHFWLRQ�RI�WRSLFV�ZLOO�EH�FRYHUHG�E\�WKH�FRQIHUHQFH��
LQ�DGGLWLRQ�WR�RXU�FRQIHUHQFH�ILHOG�WULS��,W�LV�SODQQHG�WKDW�WLPH�ZLOO�EH�PDGH�DYDLODEOH�IRU�
GLVFXVVLRQ�DQG�QHZV�DERXW�GHYHORSPHQWV�UHJDUGLQJ�WKH�&$$�H[HPSWLRQV��

8SGDWH�
7KHUH� LV� VRPH� ODVW� PLQXWH� JRRG� QHZV� RQ� WKH� VLWXDWLRQ� LQ� (QJODQG�� ZKHUH� LQGLYLGXDO�
DUUDQJHPHQWV��DV�\HW�XQVSHFLILHG��DUH�EHLQJ�PDGH�IRU�DOO�ORFDO�IO\HUV��DQG�LW�LV�KRSHG�WKDW��ZLWK�
SHUKDSV�RQH�H[FHSWLRQ��D�ZD\�ZLOO�EH�IRXQG�IRU�WKHLU�FRQWLQXHG�UHFRQQDLVVDQFH�SURMHFWV�E\�WKH�
HQG�RI�0DUFK��0RUH�QHZV�DW�$$5*�����«�

$$5*�$118$/�0((7,1*�

8QLYHUVLW\�RI�.HQW�DW�&DQWHUEXU\�

���WK�����WK��6HSWHPEHU������

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa�
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+RQRUDU\�6HFUHWDU\¶V�5HSRUW�

.HQQHWK�%URSK\�

$$5*�VXEVFULSWLRQV�±�QRQ�8.�PHPEHUV�
7KH�$$5*�FRPPLWWHH�PHPEHUV�KDYH�GLVFXVVHG�D�QXPEHU�RI�LVVXHV�RYHU�WKH�SDVW���PRQWKV�
SDUWO\�GXH�WR�WKH�HIIHFW�RI�WKH�LQWURGXFWLRQ�RI�WKH�(XUR��2QH�HIIHFW�RI�WKLV�KDV�EHHQ�WKH�SKDVLQJ�
RXW� RI� WKH�(XURFKHTXH�� RQH� RI� WKH�PRVW� SRSXODU�ZD\V� IRU� RXU� QRQ�8.�PHPEHUV� WR� SD\�
VXEVFULSWLRQV��&XUUHQWO\��WKHQ��WKH�RQO\�SD\PHQW�PHWKRGV�DYDLODEOH�WR�WKHVH�PHPEHUV�DUH�
FKHTXHV��,QWHUQDWLRQDO�0RQH\�2UGHUV�RU�EDQN�GUDIWV�LQ�SRXQGV�VWHUOLQJ��+RZHYHU�ZH�KRSH�WR�
LQWURGXFH� SD\PHQW� RI� VXEV� LQ� (XUR� IURP� ����� RQZDUGV�� 'HWDLOV� RI� WKLV�� DQG� DQ\� RWKHU�
VROXWLRQV�WR�WKH�SUREOHP�RI�VPDOO�VXEVFULSWLRQV�IURP�RXWZLWK�WKH�8.��ZLOO�EH�LQFOXGHG�LQ�WKH�
QH[W�$$5*QHZV��,Q�WKH�PHDQWLPH��,�ZRXOG�DVN�WKDW�WKRVH�PHPEHUV�HIIHFWHG�SOHDVH�EHDU�ZLWK�
WKH�FXUUHQW�V\VWHP�XQWLO�QH[W�\HDU¶V�VXEV��,�KDYH�FRQWDFWHG�PDQ\�RI�\RX�DERXW�WKLV�DOUHDG\��

$$5*�VXEVFULSWLRQV�±�8.�PHPEHUV�
$�UHFXUULQJ�SUREOHP�RYHU�WKH�ODVW�WZR�-DQXDU\�DQG�)HEUXDU\�SHULRGV�KDV�EHHQ�WKH�QXPEHU�RI�
UHPLQGHU�OHWWHUV�VHQW�RXW�WR�PHPEHUV�IRU�VXEVFULSWLRQ�SD\PHQWV��7KLV�LV�ERWK�D�FRVWO\�GUDLQ�RQ�
$$5*�UHVRXUFHV��XQSOHDVDQW�IRU�PH�WR�OLFN�XS�WR�����VWDPSV�LQ�RQH�DIWHUQRRQ��DQG�SHUKDSV�
DQQR\LQJ�IRU�\RX�WR�UHFHLYH�VXFK�D�UHPLQGHU�IURP�PH��7R�FRPEDW�WKLV��,�KRSH�WR�RIIHU�GHWDLOV�
RI�GLUHFW�GHELW�SD\PHQWV�IRU�8.�PHPEHUV�LQ�WKH�QH[W�HGLWLRQ�RI�$$5*QHZV��VR�WKDW�IURP�
������\RX�QHHG�QHYHU�UHPHPEHU��RU�IRUJHW��DJDLQ��

,I�\RX�KDYH�DQ\�FRPPHQWV�RQ�VXEVFULSWLRQV��RU�KDYH�VLPSO\�IRUJRWWHQ�WR�VXEVFULEH�WKLV�\HDU��
FRQWDFW�PH�RQ� N�EURSK\#DUFKDHRORJ\�JOD�DF�XN��RU�DW�WKH�DGGUHVV�RQ�WKH�LQVLGH�IURQW�FRYHU��

$$5*�$118$/�0((7,1*�

8QLYHUVLW\�RI�.HQW�DW�&DQWHUEXU\�

���WK�����WK��6HSWHPEHU������

)RU�ERRNLQJ�� 'DYH�0DF/HRG��F�R�(QJOLVK�+HULWDJH�����7DQQHU�5RZ��<RUN�<2���:3��8.�
7HO��������������� )D[���������������
GDYH�PDFOHRG#HQJOLVK�KHULWDJH�RUJ�XN�

3URJUDPPH�LQIR����������'DY\�6WUDFKDQ�
� � � GDYLG#VWUDFKDQ���IUHHVHUYH�FR�XN�

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa�
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$�QHZ�VHW�RI�ZHE�SDJHV�GHVFULELQJ�WKH�SURJUHVV�RI�WHQ�\HDUV�VXUYH\�LQ�WKH�:HOVK�XSODQGV�KDV�EHHQ�
ODXQFKHG�RQ�WKH�ZHEVLWH�RI�WKH�5R\DO�&RPPLVVLRQ�RQ�WKH�$QFLHQW�DQG�+LVWRULFDO�0RQXPHQWV�RI�:DOHV�
�KWWS���ZZZ�UFDKPZ�RUJ�XN����7KLV�QHZ�VHFWLRQ�RQ�WKH�XSODQGV�UXQV�WR����SDJHV�RI�WH[W��GLVFXVVLRQ�DQG�
ELEOLRJUDSK\�DQG�LV�ZHOO�LOOXVWUDWHG�WKURXJKRXW�ZLWK�DHULDO�LPDJHV�IURP�WKH�5&$+0:�DUFKLYH��

7KH�8SODQGV�,QLWLDWLYH�LV�D�SURJUDPPH�RI�DUFKDHRORJLFDO�VXUYH\�GHVLJQHG�WR�SURPRWH�D�ZLGHU�DQG�
GHHSHU�XQGHUVWDQGLQJ�RI�:HOVK�XSODQG�KHULWDJH�WKURXJK�VXUYH\��UHVHDUFK�DQG�SXEOLFDWLRQ��,W�LV�DOLJQHG�
FORVHO\�ZLWK�RWKHU�KLVWRULFDO�DQG�DJUL�HQYLURQPHQWDO�VFKHPHV��LQFOXGLQJ�WKH�5HJLVWHU�RI�/DQGVFDSHV�RI�
+LVWRULF�,QWHUHVW�LQ�:DOHV��7LU�*RIDO�DQG�&DGZ¶V�SURJUDPPHV�RI�+LVWRULF�/DQGVFDSH�&KDUDFWHULVDWLRQ�
DQG�PRQXPHQW�SURWHFWLRQ��(DFK�\HDU� WHDPV�RI� DUFKDHRORJLVWV� DUH�JUDQW�DLGHG� WR� VXUYH\�GLIIHUHQW�
XSODQG�DUHDV�DFURVV�:DOHV��

7KH� LQIRUPDWLRQ�XVXDOO\� IHHGV� LQWR�D� VHW�RI�SURMHFW� UHSRUWV�DQG�DQ�HQKDQFHG�GDWDEDVH� IRU�:DOHV��
+RZHYHU��WKH�QHZ�XSODQGV�ZHE�VLWH�SURYLGHV�VXPPDULHV�RI�UHVXOWV�DQG�SURJUHVV�IURP�WKH�ODVW�WHQ�\HDUV�
ZRUN��PDNLQJ�WKH�GDWD�IDU�PRUH�SXEOLFO\�DYDLODEOH��,W�DOVR�VHUYHV�DV�DQ�H[FHOOHQW�YLVXDO�LQGH[�WR�WKH�
YDULHG�XSODQGV�RI�:DOHV�GUDZLQJ�RQ�5&$+0:¶V�DHULDO�DUFKLYH��7KHUH�DUH�QXPHURXV�DHULDO�LPDJHV�RI�
DUFKDHRORJLFDO�VLWH�W\SHV�IURP�SUHKLVWRULF�WLPHV�WR�WKH�UHFHQW�SDVW��DV�ZHOO�DV�LOOXVWUDWLRQV�RI�WKH�PDQ\�
GLIIHUHQW�ODQGVFDSH�W\SHV�HQFRXQWHUHG�DFURVV�WKH�SULQFLSDOLW\��

7KH�ZHEVLWH�FDQ�EH�YLHZHG�DW��KWWS���ZZZ�UFDKPZ�RUJ�XN�XSODQGV���\HDUV�LQWUR��KWPO����RU�WKURXJK�WKH�
5&$+0:�KRPHSDJH��E\�IROORZLQJ�µ&XUUHQW�3URMHFWV�!�8SODQGV�,QLWLDWLYH!�7KH�)LUVW�7HQ�<HDUV�RI�
WKH�8SODQGV�,QLWLDWLYH¶��

/O\Q�&UDLJ�\�3LVW\OO��&HUHGLJLRQ��ZHVW�:DOHV��SKRWRJUDSKHG�LQ�6SULQJ�������$Q�H[DPSOH�RI�
WKH�UHFHQW�DHULDO�LPDJHU\�QRZ�RQ�GLVSOD\�RQ�WKH�QHZ�5&$+0:�8SODQGV�ZHE�SDJHV��

$�%LUG¶V�(\H�9LHZ�RI�WKH�:HOVK�8SODQGV�

7RE\�'ULYHU�
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7KH�9LHQQD�([SHULHQFH�

0DWWKHZ�2DNH\�

,W�ZDV�ZLWK�FRQVLGHUDEOH�H[FLWHPHQW�WKDW�,�YLHZHG�WKH�SURVSHFW�RI�WKH�9LHQQD�FRQIHUHQFH��WKH�
RQO\�SUREOHP�EHLQJ�P\�DSSDUHQW�LQDELOLW\�WR�FRQYLQFH�P\�IULHQGV�LW�ZDV�DFWXDOO\�ZRUN��$QG�,�
ZDV�QRW�GLVDSSRLQWHG��)RU�PH��DIWHU�D�\HDU�RI�UHVHDUFK�IRU�P\�03KLO�DQG�DUPHG�ZLWK�D�VWXGHQW�
EXUVDU\��,�KRSHG�WKDW�,�FRXOG�JDLQ�D�ORW�IURP�$UFKDHRORJLFDO�3URVSHFWLRQ�������DQG�ZKHQ�,�
ZDV�DVNHG�WR�ZULWH�D�SLHFH�IRU�$$5*QHZV�RQ��WKH�9LHQQD�H[SHULHQFH��,�ZDV�PRUH�WKDQ�KDSS\�
WR�REOLJH��

,W�ZDV�QLFH� WR� VHH� VRPH�ROG� IDFHV�� DQG�VRPH�QHZ�RQHV� WRR��0\�H[SHULHQFH�RI� WKH�DHULDO�
SKRWRJUDSKLF�FRPPXQLW\�VR�IDU��KDV�EHHQ�WKDW�HYHU\RQH�,�KDYH�KDG�FRQWDFW�ZLWK�KDV�PDGH�WKH�
WLPH�WR�OLVWHQ�WR�P\�LGHDV�DQG�KDYH�JRQH�RXW�RI�WKHLU�ZD\�WR�KHOS��,W�LV�DOVR�D�JUHDW�FRQILGHQFH�
ERRVWHU�WR�KDYH�SHRSOH�ZLWK�PRUH�H[SHULHQFH�RI�DHULDO�DUFKDHRORJ\�WKDQ�\RX�FRXOG�HYHU�KRSH�
WR�KDYH�WDNH�\RXU�LGHDV�VHULRXVO\�DQG�H[SUHVV�DQ�LQWHUHVW«�RU�PD\EH�DHULDO�DUFKDHRORJLVWV�DUH�
DQ�XQXVXDOO\�SROLWH�ORW"�(LWKHU�ZD\�,�ZDV�SOHDVHG�WR�EH�WKH�UHFLSLHQW�RI�VRPH�XVHIXO�DQG�VREHU�
>VLF@�FRPPHQW�RQ�P\�UHVHDUFK�RYHU�WKH�FRXUVH�RI�WKH�FRQIHUHQFH��DQG�ZDV�DEOH�WR�FRPH�DZD\�
ZLWK�VRPH�QHZ�LGHDV��

6RFLDOO\��,¶P�VXUH�WKDW�HYHU\RQH�ZLOO�DJUHH�WKDW�9LHQQD�ZDV�LPSHFFDEOH��4XLWH�KRZ�ZH�ZHUH�
SURYLGHG�ZLWK�VR�PXFK�IRRG�DQG�GULQN��PD\�,�SXW�WKH�LGHD�RI�$$5*�%UlX�WR�WKH�FRPPLWWHH"��
IRU�WKH�UHJLVWUDWLRQ�IHH�LV�EH\RQG�PH��7KH�KRVSLWDOLW\�ZH�ZHUH�VKRZQ�ZDV�LQGLFDWLYH�RI�WKH�
ZHHN�DV�D��ZKROH��QRW�OHDVW�RQ�WKH�YLVLWV�WR�3XFK�DQG�&DUQXQWXP�ZKHUH�ZH�ZHUH�IHG�DQG�
ZDWHUHG��D�UHFXUULQJ�WKHPH��LQ�W\SLFDO�$XVWULDQ�VW\OH��7KH�ILHOG�WULSV�SURYLGHG�DQ�HQMR\DEOH�
EUHDN� IURP� WKH�SDSHUV��%HLQJ�DEOH� WR�VWDQG� 
RQ
� WKH�SDOLVDGH�RI� WKH�FLUFXODU�GLWFK�V\VWHP�
�.UHLVJUDEHQDQODJH��DW�3XFK��PDUNHG�RXW�LQ�WKH�FURS��JDYH�D�UHDO�VHQVH�RI�WKH�VFDOH�RI�WKH�VLWH��
VRPHWKLQJ�ZKLFK�,�ILQG�FDQ�RIWHQ�QRW�EH�DSSUHFLDWHG�IXOO\�IURP�DQ�DLU�SKRWR��7KLV�ZDV�DOVR�WKH�
VWDJH�IRU�WKH�PRVW�QRYHO�JURXS�SKRWR�,�KDYH�HYHU�SDUWLFLSDWHG�LQ��WKDQNV�WR�WKH�$XVWULDQ�$UP\��

7KH�LQWHJUDWLRQ�RI�SDSHUV�RQ�DHULDO�SKRWRJUDSK\�DQG�RWKHU�SURVSHFWLRQ�PHWKRGV�ZDV�GHILQLWHO\�
XVHIXO��,�NQRZ�WKDW�,�ZDV�VXUSULVHG�DW�PDQ\�RI�WKH�UHVXOWV�WKDW�KDYH�QRZ�EHHQ�JDLQHG�E\�*35�
DQG�PDJQHWLF� SURVSHFWLRQ�PHWKRGV�� DQG� ,� KRSH� WKDW� WKH� JHRSK\VLFLVWV�ZHUH� DEOH� WR� WDNH�
VRPHWKLQJ�DZD\�IURP�WKH�DHULDO�DUFKDHRORJ\�SDSHUV��:H�GLG�KDYH�WKH�SURVSHFWLRQ�ODUN�VRUWHG�
RXW�\HDUV�EHIRUH�WKHP�DIWHU�DOO��,�IRXQG�-HUU\�+DPHU
V�SDSHU�RQ�ORFDWLQJ�DLU�UDLG�VKHOWHUV�LQ�
*ODVJRZ�HVSHFLDOO\�LQWHUHVWLQJ��)RU�PH�WKLV�GHPRQVWUDWHG�ZHOO�KRZ�DUFKDHRORJ\�FDQ�PDNH�D�
YDOXDEOH�FRQWULEXWLRQ�WR�RXU�XQGHUVWDQGLQJ�RI�%ULWDLQ
V�PRUH�UHFHQW�SDVW�DQG�DOVR�SURYLGHG�D�
UHIUHVKLQJ�FKDQJH�IURP�WKH�VLWHV�PRUH�XVXDOO\�DVVRFLDWHG�ZLWK�DUFKDHRORJLFDO�LQYHVWLJDWLRQ��

1LFKRODV� +ROGHQ
V� SDSHU� RQ� /,'$5� UHYHDOHG� WKH� PDVVLYH� SRWHQWLDO� RI� WKLV� WHFKQLTXH��
$OWKRXJK�VWLOO�YHU\�H[SHQVLYH��\RX�GR�JHW�D�ORW�RI�GDWD�IRU�\RXU�PRQH\��DQG�LQ�D�IRUP�WKDW�FDQ�
EH�IHG�VWUDLJKW�LQWR�WKH�*,6��:KLOH�WKH�UHVROXWLRQ�RI�WKH�SUHVHQW�KDUGZDUH�LV�QRW�GHWDLOHG�
HQRXJK�IRU�PRUH�VOLJKW�IHDWXUHV��WKH�IOH[LELOLW\�RI�WKH�GDWD�VWLOO�KDV�JUHDW�SRWHQWLDO�IRU�WKH�VWXG\�
RI�ODUJH�HDUWKZRUNV��6R�IDU�DV�PRUH�
WUDGLWLRQDO
�PHWKRGV�JR��3HWH�+RUQH�LQWHUHVWLQJO\�ZDV�DEOH�
WR�GHPRQVWUDWH� WKDW� HYHQ����\HDUV�DIWHU� 7KH�(PHUJLQJ�3DVW�� ILUVW� UHLQIRUFHG� WKH�QHHG� IRU�
FRQWLQXLQJ�UHFRQQDLVVDQFH��WKHUH�LV�VWLOO�DPSOH�HYLGHQFH�WR�FRXQWHUDFW�DQ\�FODLPV�WKDW�ZH�DUH�
IDFLQJ�GLPLQLVKLQJ�UHWXUQV�IURP�DLU�SKRWRJUDSK\��8QIRUWXQDWHO\��GXH�WR�WHFKQLFDO�GLIILFXOWLHV��
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ZH�ZHUH�XQDEOH�WR�VHH�$QWKRQ\�&RPIRUW¶V�SUHVHQWDWLRQ�RQ�WKH�XVH�RI�VDWHOOLWH�LPDJHU\�DW�
=HXJPD��KRZHYHU�LW�ZDV�LQWHUHVWLQJ�WR�WDON�WR�KLP�ZLWK�UHJDUG�WR�KLV�ZRUN��

6R� LQ� FRQFOXVLRQ� D� FRQIHUHQFH� WKDW�ZDV� UHZDUGLQJ� DFDGHPLFDOO\� DQG� JUHDW� IXQ�� ,
P� MXVW�
ORRNLQJ�IRUZDUG�WR�QH[W�\HDU��)LQDOO\�WKRXJK��,�ZLVK�WR�H[SUHVV�P\�VLQFHUHVW�WKDQNV�WR�%RE�
%HZOH\�DQG�$$5*�IRU�HQDEOLQJ�PH�WR�DWWHQG��WKDQNV�WR�D�VWXGHQW�EXUVDU\��

$�VHOHFWLRQ�RI�SKRWRV�IURP�$$5*�$UFK�3URV������

3RVLQJ�IRU�WKH�JURXS�SKRWR�DW�3XFK��
&DPHUDPDQ�LV�LQ�WKH�XSSHU�EDFNJURXQG��

$QG�WKH�PHDO��ZDV�WKHUH�IRRG"��WKDW�IROORZHG«�

$EDQGRQHG�5RPDQ�JDWH�DW�&DUQXQWXP��

$QG�WKH�PHDO��DW�WKH�ORFDO�FDIp��WKDW�IROORZHG«�
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6XE�0HWUH�5HVROXWLRQ�6DWHOOLWH�,PDJHU\�

0DUWLQ�-��)��)RZOHU�

2Q����2FWREHU� ������'LJLWDO*OREH�70�� VXFFHVVIXOO\� ODXQFKHG� LWV�4XLFN%LUG� VDWHOOLWH� RQ� D�
%RHLQJ�'HOWD� ,,� ODXQFK�YHKLFOH� IURP�9DQGHQEHUJ�$LU�)RUFH�%DVH� LQ�&DOLIRUQLD�� ,QLWLDOO\�
LQWHQGHG�WR�FROOHFW���PHWUH�UHVROXWLRQ�SDQFKURPDWLF�DQG���PHWUH�UHVROXWLRQ�PXOWL�VSHFWUDO�
LPDJHU\��WKH�JUDQWLQJ�RI�D�OLFHQFH�E\�WKH�86�*RYHUQPHQW�LQ�'HFHPEHU������WR�RSHUDWH�D�����
PHWUH� UHVROXWLRQ� VDWHOOLWH� V\VWHP� DOORZHG� WKH� SODQQHG� RUELW� WR� EH� DGMXVWHG� WR� SHUPLW� WKH�
UHVROXWLRQ�RI�WKH�LPDJHU\�WR�EH�LPSURYHG��

&LUFOLQJ�WKH�(DUWK�DW�DQ�DOWLWXGH�RI�����NLORPHWUHV�LQ�DQ�RUELW�WKDW�SURYLGHV�D�FRQVLVWHQW�UHYLVLW�
WLPH�WKURXJKRXW�WKH�\HDU��WKH�VDWHOOLWH�DFTXLUHV�LPDJHU\�ZLWK�*URXQG�6DPSOH�'LVWDQFHV�RI����
FHQWLPHWUHV�IRU�LWV�SDQFKURPDWLF�DQG������PHWUHV�IRU�LWV�PXOWL�VSHFWUDO�SURGXFWV��7DEOH�����
7KLV�HQKDQFHG�SHUIRUPDQFH�UHSUHVHQWV�D�����LPSURYHPHQW�LQ�VSDWLDO�UHVROXWLRQ�RYHU�WKH�
SUHYLRXV�KLJKHVW�UHVROXWLRQ�LPDJHU\�IURP�WKH�,.2126�VDWHOOLWH�RSHUDWHG�E\� 6SDFH�,PDJLQJ���

5HSUHVHQWDWLYH�LPDJHV�IURP�WKH�4XLFN%LUG�VDWHOOLWH�FDQ�EH�IRXQG�RQ�WKH�(XULPDJH�ZHEVLWH�
�KWWS���ZZZ�HXULPDJH�FRP�TXLFNELUG�����$Q�H[DPSOH�RI�D�SDQ�VKDUSHQHG�PXOWL�VSHFWUDO�LPDJH�
±�IRUPHG�E\�PHUJLQJ�����PHWUH�SDQFKURPDWLF�ZLWK������PHWUH�EOXH��JUHHQ�DQG�UHG�PXOWL��
VSHFWUDO�LPDJHU\�±�FRYHULQJ�WKH�HQYLURQV�RI�WKH�&RORVVHXP�LQ�5RPH�LV�VKRZQ�LQ�)LJXUH����WKH�
RULJLQDO�FRORXU�LPDJH�FDQ�EH�IRXQG�RQ�WKH�(XULPDJH�ZHEVLWH����)RUWXLWRXVO\��WKLV�LPDJH�FRYHUV�
EURDGO\�WKH�VDPH�DUHD�DV�D���PHWUH�UHVROXWLRQ�LPDJH�IURP�WKH�,.2126�VDWHOOLWH�WKDW�ZDV�
UHYLHZHG� LQ� DQ� HDUOLHU� LVVXH� RI� $$5*QHZV�� � �)RZOHU�� ������ DQG� DOORZV� D� VXEMHFWLYH�
FRPSDULVRQ�WR�EH�PDGH��

2UELW� ���NP�DOWLWXGH�������PLQXWH�RUELW�WLPH��������DP�HTXDWRU�FURVVLQJ�
WLPH��GHVFHQGLQJ��

,QFOLQDWLRQ� ������6XQ�V\QFKURQRXV��

1RPLQDO�VZDWK�ZLGWK� ����NP�DW�QDGLU��

$UHD�RI�LQWHUHVW� 6LQJOH�VFHQH������[�����NP�

6HQVRU� 3DQFKURPDWLF������������������������������0XOWL�VSHFWUDO�

5HVROXWLRQ� �����PHWUHV�DW�QDGLU���������������������������PHWUHV�DW�QDGLU�

�����PHWUHV�DW�����RII�QDGLU���������������PHWUHV�DW�����RII�QDGLU�

6SHFWUDO�EDQGZLGWK� ��������QDQRPHWUHV���������������������%OXH� �����������QDQRPHWUHV�

������������������������������������������������������*UHHQ������������QDQRPHWUHV�

������������������������������������������������������5HG� �����������QDQRPHWUHV�
������������������������������������������������������1HDU�,5����������QDQRPHWUHV�

'\QDPLF�UDQJH� ���ELWV�SHU�SL[HO��������������������������������ELWV�SHU�SL[HO�

7DEOH�����4XLFN%LUG�7HFKQLFDO�&KDUDFWHULVWLFV�
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)LJXUH����3DQ�VKDUSHQHG�PXOWL�VSHFWUDO�4XLFN%LUG�VDWHOOLWH�LPDJHU\�DFTXLUHG�RQ����-DQXDU\������RI�
WKH�HQYLURQV�RI�WKH�&RORVVHXP�LQ�5RPH���)ROORZLQJ�5RJ�3DOPHU¶V�FRQYHQWLRQ��WKH�RULJLQDO�LPDJH�KDV�
EHHQ� URWDWHG� WKURXJK� ����� VXFK� WKDW� 1RUWK� LV� WR� WKH� ERWWRP� RI� WKH� LPDJH�� ,PDJH� FRS\ULJKW� ‹�
'LJLWDO*OREH��$OO�ULJKWV�UHVHUYHG��

$OWKRXJK� VXSHUILFLDOO\� FRPSDUDEOH� WR� WKH� ,.2126� SURGXFW�� FORVHU� LQVSHFWLRQ� RI� WKH�
4XLFN%LUG�LPDJH�VKRZV�ILQHU�GHWDLO�ZLWK�D�QXPEHU�RI�UHODWLYHO\�VPDOO�IHDWXUHV�EHLQJ�YLVLEOH�LQ�
UHOLHI���)RU�H[DPSOH��DW�WKH�VLWH�RI�WKH�7HPSOH�RI�9HQXV�DQG�5RPH�WR�WKH�ULJKW��ZHVW��RI�WKH�
&RORVVHXP��VHH�)LJXUH�����PRUH�GHWDLOV�RI�WKH�SLOODUV��DQG�WKHLU�VKDGRZV��WKDW�VXUURXQG�WKH�
WHPSOH�FDQ�EH�VHHQ�DV�FDQ�D�UHJXODU�SDWWHUQ�RI�GHSUHVVLRQV�ZLWKLQ�WKH�WHPSOH��

/LNH� WKH� ,.2126�VDWHOOLWH�� WKH�PXOWL�VSHFWUDO� VHQVRU�RI�4XLFN%LUG� LV� FDSDEOH� FROOHFWLQJ�
LPDJHU\�IURP�WKH�1HDU�,QIUD�5HG��1,5��SDUW�RI�WKH�VSHFWUXP���7KH�VSHFWUDO�FRYHUDJH�LV�WKH�
VDPH�DV�WKDW�RI�%DQG���RI�WKH�ORZ�UHVROXWLRQ�7KHPDWLF�0DSSHU�RI�/$1'6$7�WKDW�KDV�EHHQ�
VKRZQ�WR�KDYH�VRPH�SRWHQWLDO�LQ�WKH�GHWHFWLRQ�RI�DUFKDHRORJLFDO�IHDWXUHV�WKURXJK�GLIIHUHQFHV�
LQ�WKH�1,5�UHIOHFWDQFH�RI�YHJHWDWLRQ��H�J��)RZOHU�IRUWKFRPLQJ����+RZHYHU��KDYLQJ�D�VSDWLDO�
UHVROXWLRQ�VRPH����WLPHV�EHWWHU�WKDQ�WKH����PHWUH�UHVROXWLRQ�/$1'6$7�7KHPDWLF�0DSSHU�
SURGXFW��4XLFN%LUG�1,5�LPDJHU\�PD\�KDYH�D�JUHDWHU�SRWHQWLDO�WR�VKRZ�D�UDQJH�RI�VPDOOHU�
DUFKDHRORJLFDO�IHDWXUHV��

:KLOVW�KLJK�UHVROXWLRQ�VDWHOOLWH�LPDJHU\�KDV�EHHQ�VKRZQ�WR�EH�DEOH�WR�UHYHDO�HYLGHQFH�RI�D�
UDQJH� RI� XSVWDQGLQJ� DQG� SORXJK�OHYHOOHG� DUFKDHRORJLFDO� IHDWXUHV� �H�J�� )RZOHU�� ������
IRUWKFRPLQJ��� LWV�DUFKDHRORJLFDO�XWLOLW\� LV�FRQVWUDLQHG�E\�WKH�OLPLWHG�FRYHU�RI� WKH�(DUWK¶V�
VXUIDFH�WKDW�LV�FXUUHQWO\�DYDLODEOH���7KH�VXFFHVVIXO�ODXQFK�RI�4XLFN%LUG�VKRXOG�LPSURYH�WKLV�
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VLWXDWLRQ�DQG�DOORZ�WKH�SRWHQWLDO�RI�KLJK�UHVROXWLRQ�VDWHOOLWH�LPDJHU\�WR�EH�EHWWHU�H[SORLWHG�E\�
DHULDO�DUFKDHRORJLVWV�LQ�WKH�IXWXUH��

5HIHUHQFHV�
)RZOHU��0�-�)��������7KH�&RORVVHXP�RI�5RPH�IURP�����NLORPHWUHV�� $$5*QHZV�������������
)RZOHU��0�-�)��������$�KLJK�UHVROXWLRQ�VDWHOOLWH�LPDJH�RI�DUFKDHRORJLFDO�IHDWXUHV�WR�WKH�VRXWK�

RI�6WRQHKHQJH�� ,QWHUQDWLRQDO�-RXUQDO�RI�5HPRWH�6HQVLQJ�����������������
)RZOHU��0�-�)��IRUWKFRPLQJ��6DWHOOLWH�UHPRWH�VHQVLQJ�DQG�DUFKDHRORJ\��$�FRPSDUDWLYH�VWXG\�

RI�VDWHOOLWH� LPDJHU\�RI� WKH�HQYLURQV�RI�)LJVEXU\�5LQJ��:LOWVKLUH�� $UFKDHRORJLFDO�
3URVSHFWLRQ��LQ�SUHVV��

)LJXUH����(QODUJHPHQW�RI�WKH�DUHD�WR�WKH�ULJKW��:HVW��RI�WKH�&RORVVHXP�VKRZLQJ�IURP�OHIW�WR�ULJKW��
WKH�7HPSOH�RI�9HQXV�DQG�5RPH��WKH�SLOODUV��DQG�WKHLU�VKDGRZV��WKDW�VXUURXQG�WKH�WHPSOH��DQG�D�
UHJXODU�SDWWHUQ�RI�GHSUHVVLRQV�VHHQ�LQ�UHOLHI��WKH�%DURTXH�FKXUFK�RI�6DQWD�)UDQFHVFD�5RPDQ�DQG�
WKH����WK��FHQWXU\�UHFRQVWUXFWLRQ�RI�WKH�$UFK�RI�7LWXV��
,PDJH�FRS\ULJKW�‹�'LJLWDO*OREH��$OO�ULJKWV�UHVHUYHG��
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7KUHH�\HDUV�DJR��,�SXEOLVKHG�D�EULHI�VXUYH\�RI�PDSSLQJ�SUREOHPV�HQWLWOHG��:KHUH�2Q�(DUWK�LV�
,W��LQ�WKLV�MRXUQDO��3HUKDSV�VRPH�RI�\RX�UHDG�LW��7KRVH�RI�\RX�ZKR�UHVLGH�LQ�WKH�8.�DQG�QHYHU�
ZRUN�RXWVLGH�LWV�OLPLWV�RU�QHDU�LWV�ERUGHU�ZLWK�WKH�,ULVK�5HSXEOLF�PD\�HLWKHU�UHDG�WKH�UHVW�RI�
WKLV�FRQWULEXWLRQ�ZKLOVW�VPLOLQJ�VPXJO\��RU�SDVV�RQ�WR�WKH�QH[W�DUWLFOH�DQG�TXLHWO\�HQMR\�KDYLQJ�
RQH�PDSSLQJ�DJHQF\�ZLWK�D�VLQJOH�PDSSLQJ�V\VWHP�DQG�D�VLQJOH�JULG�DV�ORQJ�DV�RQH�XVHV�RQO\�
PDSV�PDGH�DIWHU�::���2WKHUV��SOHDVH�UHDG�RQ��)RU�WKH�WHUPLQRORJ\�XVHG�KHUH��SOHDVH�UHIHU�WR�
WKH������SDSHU�LI�\RX�DUH�QRW�IDPLOLDU�ZLWK�PDSSLQJ�FRQFHSWV��

7R�MXGJH�WKH�VFDOH�RI�PDSSLQJ�SUREOHPV�ZKHQ�ZRUNLQJ�ZLWK�DHULDO�SKRWRJUDSKV��D�UHFHQW�
LOOXVWUDWLRQ��

,�UHFHLYHG�DQ�H�PDLO�IURP�$QWKRQ\�0DUWLQH]�RI�$OEXTXHUTXH��1HZ�0H[LFR��86$�ZKR�GLUHFWV�
D�FRQVXOWDQF\�GRLQJ�DHULDO�SKRWRJUDSK\�IRU�DUFKDHRORJ\�LQ�WKH�ZHVWHUQ�SDUW�RI�WKDW�FRXQWU\�
FRQFHUQLQJ�WKH�PDSV�PDGH�E\�LQGLYLGXDO�$PHULFDQ�VWDWHV�DV�ZHOO�DV�WKRVH�IURP�WKH�QDWLRQDO�
PDSSLQJ�DJHQF\��,�SDVV�LW�RQ�KHUH�WR�MXVWLI\�P\�KDYLQJ�ZULWWHQ�WKLV�VXSSOHPHQWDU\�SDSHU��

$QWKRQ\�ZURWH���$V�IRU�6WDWH�3ODQH��XJK���:H�QRZ�KDYH�D�VXUYH\RU�RQ�VWDII�DQG�PRVW�RI�KHU�
GUDZLQJV�FRPH�WR�PH�LQ�6WDWH�3ODQH�WR�LQWHJUDWH�ZLWK�WKH�RWKHU�HQYLURQPHQWDO�GDWD�,�SXOO�
WRJHWKHU�IRU�RXU�(QYLURQPHQWDO�$VVHVVPHQWV�DQG�,PSDFW�6WDWHPHQWV��,�UHFHQWO\�ILQLVKHG�D�
SURMHFW�LQ�2UHJRQ�WKDW�KDG�ILHOG�GDWD�RQ�D�SURSRVHG�HOHFWULF�SODQW�LQ�6WDWH�3ODQH�IHHW���2UHJRQ�
1RUWK���7KH�ELRORJLVWV�JDYH�PH�870�]RQH����1$'������7KH�DUFKDHRORJLVWV�VXSSOLHG�870�
]RQH����1$'������7KH�FRXQW\�FOHUN
V�GDWD�ZDV�LQ�/DPEHUW�&RQIRUPDO�&RQLF�IHHW��*56�����
7KH�GLJLWDO�HOHYDWLRQ�PRGHOV�ZHUH�LQ�JHRJUDSKLF�GHFLPDO�GHJUHHV���$OEHUV�HTXDO�DUHD���7KH�DLU�
SKRWRV�ZHUH�LQ�JHRJUDSKLF�GHFLPDO�GHJUHHV���/DPEHUW���)LQDOO\��WKH�DLU�TXDOLW\�GDWD�ZDV�LQ�
6WDWH�3ODQH�PHWHUV���2UHJRQ�6RXWK���2I�FRXUVH��ZLWK�WKH�H[FHSWLRQ�RI�WKH�86*6�GDWD��QR�RQH�
NQHZ�ZKDW�GDWD�ZDV�LQ�ZKDW�FRRUGLQDWH�V\VWHP��$IWHU�DERXW�D�ZHHN�,�ILQDOO\�JRW�DOO�WKH�GDWD�LQ�
WKH�VDPH�FRRUGLQDWH�V\VWHP���7KLV�LV�SUHWW\�W\SLFDO��,
P�ILQGLQJ���

,Q�WKH�FRXUVH�RI�GHYHORSLQJ�VXSSRUW�IRU�PDQ\�QDWLRQDO�DQG�LQWHUQDWLRQDO�PDSSLQJ�V\VWHPV�IRU�
P\�UHFWLILFDWLRQ�SURJUDPPH�$LU3KRWR�ZKLFK�PHUJHV�DHULDO�LPDJHU\�ZLWK�PDSV��,�VWXPEOHG�
XSRQ�WKH�VXSHUE�GDWDEDVH�SURGXFHG�E\�WKH�(XURSHDQ�3HWUROHXP�6XUYH\�*URXS��(36*��ZKLFK�
FRQWDLQV�GDWD�RQ�PRUH� WKDQ������JULG�V\VWHPV�ZKLFK�KDYH�RU�DUH�VWLOO�EHLQJ�XVHG�RQ� WKH�
ZRUOG
V�ODUJH�VFDOH�PDSV��:KDW�,�FDOOHG�WKH��7RZHU�RI�%DEHO��LQ�P\������SDSHU�LV�DFWXDOO\�
EH\RQG�DQ\WKLQJ�,�LPDJLQHG�ZKHQ�ILUVW�WU\LQJ�WR�MRLQ�XS�D�IHZ�DHULDO�DUFKDHRORJLFDO�VLWHV�DQG�
PDSV�RQ�WKH�*HUPDQ�1HWKHUODQGV�ERUGHU�EDFN�LQ�WKH�����
V��6FROODU��������7KH�ELEOLRJUDSK\�
SXEOLVKHG� LQ� ����� E\� 6\QGHU� DQG� 6WHZDUG� �UHI�� EHORZ�� OLVWHG� ����� ERRNV� DQG� DUWLFOHV��
8QIRUWXQDWHO\��VLQFH�6Q\GHU
V�XQWLPHO\�GHDWK�LQ�������LW�KDV�QRW�EHHQ�XSGDWHG�DV�IDU�DV�,�DP�
DZDUH��

:K\�DP�,�VR�FRQFHUQHG�DERXW�PDSV"�6LPSO\�EHFDXVH�UHFRUGLQJ�DHULDO�IHDWXUHV�UHODWLYH�WR�D�
PDS
V�JULG�LV�WKH�RQO\�ZD\�RI�HQVXULQJ�WKDW�D�VLWH�FDQ�EH�IRXQG�LQ�WKH�GLVWDQW�IXWXUH�ZKHQ�WKH�
ODQGVFDSH�PD\�KDYH�FKDQJHG�RXW�RI�UHFRJQLWLRQ�FRPSDUHG�ZLWK�ZKDW�LV�YLVLEOH�LQ�WKH�LPDJH��
7KH�JULG�LV�QRW�MXVW�GHFRUDWLRQ�SODFHG�RQ�WKH�PDS�E\�WKH�PDNHU�IRU�RXU�FRQYHQLHQFH��,W�LV�DQ�
H[SUHVVLRQ�RI�WKH�EDVLF�PDWKHPDWLFDO�FRQVWUXFWLRQ�RI�WKH�PDS��VRPHWLPHV�FDOOHG�D�SURMHFWLRQ�

7KH�0DS�PDNHU¶V�³7RZHU�RI�%DEHO´�

,UZLQ�6FROODU�
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IRU�KLVWRULFDO�UHDVRQV��DOWKRXJK�IRU�PRVW�PRGHUQ�PDSV��WKH�
SURMHFWLRQ
�LV�D�WUDQVIRUPDWLRQ�
H[SUHVVHG�LQ�FRPSOH[�HTXDWLRQV�IURP�WKH�HOOLSVRLGDO�VXUIDFH�RI�WKH�(DUWK�WR�D�IODW�VXUIDFH�
ZKLFK�FDQ�EH�SULQWHG�RU�RWKHUZLVH�GLVSOD\HG��,Q�WKH�SDVW��ILHOG�PHDVXUHPHQWV�ZHUH�WUDQVODWHG�
WR�WKH�EDVLF�JULG��ODWHU�YHUWLFDO�DLU�SKRWRV�ZKHUH�XVHG��DQG�WRGD\�PRGHUQ�GLJLWDO�PHDVXULQJ�
HTXLSPHQW� LQFOXGLQJ� GLIIHUHQWLDO� *36� LV� LQYROYHG�� 7KH� PDS� PDNHU� XVXDOO\� FKRRVHV� D�
WUDQVIRUPDWLRQ� ZKLFK� SUHVHUYHV� DQJOHV� DQG� GLVWDQFHV� ZLWK� DV� ORZ� DQ� HUURU� DV� SRVVLEOH��
)UHTXHQWO\��WKH�JHRPHWU\�RI�WKH�WUDQVIRUPDWLRQ�LV�FKRVHQ�WR�VXLW�WKH�VKDSH�RI�WKH�FRXQWU\�VR�DV�
WR�SHUPLW�DQ�HQWLUH�SROLWLFDO�DUHD�WR�EH�FRYHUHG�E\�D�VLQJOH�JULG�DV�LV�WKH�FDVH�LQ�WKH�8.��7KXV��
VXUYH\LQJ� FRPSOLFDWLRQV� LQ� WKH� ILHOG� DW� WKH� ERUGHUV� RI� PDS� VWULSV� DUH� PLQLPLVHG�� 7KH�
UHTXLUHPHQW�IRU�ORZ�HUURU�DQG�D�VLQJOH�JULG�FDQQRW�EH�PHW�IRU�ODUJH�FRXQWULHV�DQG�PXOWLSOH�
VWULSV�RU�FR�RUGLQDWH�FHQWUHV�DUH�UHTXLUHG��7KLV�KDV�SURGXFHG�D�SOHWKRUD�RI�VROXWLRQV��IDU�PRUH�
WKDQ�WKH�QXPEHU�RI�FRXQWULHV�ZKLFK�KDYH�HYHU�EHHQ�PDSSHG��$FFXUDF\�UHTXLUHPHQWV�KDYH�
ULVHQ�RYHU�WKH�\HDUV�DQG�D�JUHDWHU�XQGHUVWDQGLQJ�RI�JHRGHV\�KDV�SHUPLWWHG�PRUH�FRPSOH[�
VROXWLRQV��7KH�UHVXOW�LV�WKDW�HYHQ�LQ�D�FRXQWU\�OLNH�WKH�8.��LI�\RX�DUH�FRQIURQWHG�ZLWK�GDWD�
IURP�ROGHU�2UGQDQFH�6XUYH\�PDSV�PDGH�ZHOO�EHIRUH�������\RX�PD\�ILQG�D�&DVVLQL�6RHOGQHU�
JULG�ZKLFK�LV�WRWDOO\�LQFRPSDWLEOH�ZLWK�WKH�FXUUHQW�%ULWLVK�1DWLRQDO�*ULG��7KH�VDPH�LV�WUXH�LQ�
PRVW�RWKHU�SDUWV�RI�WKH�ZRUOG�ZKLFK�KDYH�EHHQ�PDSSHG�RYHU�WKH�SDVW�VHYHUDO�FHQWXULHV��

7KH�IROORZLQJ�DUH�VRPH�JHPV�IURP�P\�
YLUWXDO�FROOHFWLRQ
�RI�PDSSLQJ�IRONORUH�ZKLFK�JURZV�
VWHDGLO\��1HDUO\�DOO�V\VWHPV�PHQWLRQHG�ZHUH�LPSOHPHQWHG�LQ�$LU3KRWR�IURP�WKH�PDWKHPDWLFV�
LQYROYHG� LQ�PDNLQJ� WKH�PDSV�� -�� +�� /DPEHUW� ������������� WKH�$OVDWLDQ�PDWKHPDWLFLDQ��
V\VWHPDWLVHG� WKH� FDOFXODWLRQ� RI� VHYHQ� PDMRU� WUDQVIRUPDWLRQV� LQ� RQH� PRQXPHQWDO� SDSHU�
SXEOLVKHG�LQ�������7KHVH�LQFOXGH�WKH�WZR�PRVW�ZLGHO\�XVHG��WKH�/DPEHUW�&RQIRUPDO�DQG�WKH�
7UDQVYHUVH�0HUFDWRU��ODWHU�DQDO\VHG�E\�&�)�&��*DXVV���������EXW�QRUPDOO\�DSSOLHG�XVLQJ�
HTXDWLRQV�GHYHORSHG�E\�/��.UXHJHU���������

$XVWUDOLD���
7KH�$XVWUDOLDQ�JULG��$1*����LV�VWDQGDUG�870�XVLQJ�WKH�:*6���HOOLSVRLG�DQG�D������������
RIIVHW�DGGHG�WR�WKH�
QRUWKLQJ
���WR�SUHYHQW�QHJDWLYH�QXPEHUV��VLQFH�DOO�RI�$XVWUDOLD�OLHV�VRXWK�RI�
WKH�HTXDWRU��7KH�ROGHU�$*'���JULG�ZKLFK�LV�XVHG�RQ�WKH�PDSV�RI�7DVPDQLD�DQG�HOVHZKHUH�
FDQQRW�EH�UHDGLO\�FRQYHUWHG�WR�:*6����

$XVWULD���
7KH�$XVWULDQ�FDOFXODWLRQV�XVH�WKH�%HVVHO�HOOLSVRLG�RI�������EXW�WKH�JHRJUDSKLF�FR�RUGLQDWHV�
DUH� VKLIWHG� WR� ���� ��
� � ZHVW� �)HUUR� LVODQG� LQ� WKH� &DQDULHV��� $� PRGLILHG� *DXVV�.U�JHU�
FDOFXODWLRQ�LV�XVHG�IRU�WKH�WKUHH�PHULGLDQ�VWULSV�FRYHULQJ�$XVWULD�DW����������DQG�����HDVW�RI�
)HUUR��7KH�$XVWULDQ�*.�KDV�QR�DGGHG�FRQVWDQWV��VR�WKH�HDVWLQJ�YDOXHV�PD\�EH�QHJDWLYH�DQG�DUH�
GXSOLFDWHG�LQ�HDFK�VWULS��7KHUHIRUH�HLWKHU�WKH�VWULS�RU����������PDS�QXPEHU�PXVW�EH�VSHFLILHG�
WR�FRPSXWH�ODW�ORQ�IURP�WKH�$XVWULDQ�FR�RUGLQDWHV��6HYHUDO�RWKHU�FRXQWULHV��PRVW�LPSRUWDQWO\�
-DSDQ��KDYH�JULGV�ZLWK�QHJDWLYH� FRRUGLQDWHV�� D� VHULRXV� VRXUFH�RI� FRQIXVLRQ� LI� RQH� LV�QRW�
FDUHIXO��

/OR\G�$��%URZQ���7KH�6WRU\�RI�0DSV���S������ZULWHV���,Q������/RXLV�;,,,�GHFUHHG�WKH�LVODQG�
RI�)HUUR��+LHUUR��LQ�WKH�&DQDULHV�DV�WKH�SULPH�PHULGLDQ�WR�EH�XVHG�RQ�DOO�)UHQFK�PDSV��DQG�VR�
LW�UHPDLQHG�XQWLO�DERXW���������$OVR��LQ�WKH�(QF\FORSDHGLD�%ULWDQQLFD����WK���WK�HG���S�������
XQGHU��7LPH��0HDVXUHPHQW�RI��������D�VFLHQWLILF�FRQJUHVV��DVVHPEOHG�E\�5LFKHOLHX�DW�3DULV�LQ�
������VHOHFWHG�WKH�LVODQG�RI�)HUUR�IRU�WKLV�SXUSRVH�>SULPH�PHULGLDQ@������)HUUR��ZKLFK�UHFHLYHG�
WKH�DXWKRULVDWLRQ�RI�/RXLV�;,,,��RQ�WKH���WK�RI�$SULO�������JUDGXDOO\�VXSHUVHGHG�WKH�RWKHUV���
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�SHUVRQDO�FRPPXQLFDWLRQ�IURP�WKH�ODWH�-��3��6Q\GHU�WR�WKH�DXWKRU���

%HOJLXP���
%HOJLXP�XVHV�D�PRGLILHG�/DPEHUW�&RQIRUPDO�V\VWHP�ZKLFK�KDV�LWV�RULJLQ�DW�WKH�ROG�5R\DO�
2EVHUYDWRU\�QHDU�%UXVVHOV��,W�XVHV�WKH�,QWHUQDWLRQDO��+D\IRUG��HOOLSVRLG�RI������DQG�KDV�EXW�
RQH�]RQH��7R�SUHYHQW�QHJDWLYH�YDOXHV��������LV�DGGHG�WR�WKH�HDVW�ZHVW�DQG���������WR�WKH�
QRUWK�VRXWK�D[LV��%HOJLDQ�/DPEHUW�FR�RUGLQDWHV�DUH� WRWDOO\� LQFRPSDWLEOH�ZLWK� WKH�)UHQFK�
/DPEHUW�V\VWHP�GHVSLWH�WKHLU�VXSHUILFLDO�UHVHPEODQFH��&RQIXVLRQ�RQ�WKH�ERUGHU�ZLWK�)UDQFH�LV�
LQHYLWDEOH��0DSV�DIWHU������DQG�SULRU�WR������XVH�D�GLIIHUHQW�GDWXP�DQG�FR�RUGLQDWHV�DUH�QRW�
TXLWH�WKH�VDPH�DV�WKRVH�RQ�ODWHU�PDSV��

(VWRQLD���
(VWRQLD�QRZ�XVHV�D�VWDQGDUG�/DPEHUW�&RQIRUPDO�V\VWHP�ZLWK�FHQWUDO�PHULGLDQ�DW�����(�DQG�
WZR�VWDQGDUG�SDUDOOHOV�DW�����1�DQG�������
�1��ZLWK�WKH�RULJLQ�DW�������
����������1�ZLWK�D�
IDOVH�QRUWKLQJ�RI��������P��DQG�D�IDOVH�HDVWLQJ�RI��������P��IRU�PDSV�RI�VFDOH���������RU�
ODUJHU��$�*56����HOOLSVRLG�ZKLFK�GLIIHUV�VOLJKWO\�IURP�WKH�:*6���HOOLSVRLG�LV�HPSOR\HG���)RU�
VPDOO�VFDOH�PDSV�WKH�70�%DOWLF
���FRPPRQ�UHIHUHQFH�IRU�(VWRQLD��/DWYLD�DQG�/LWKXDQLD�ZLWK�D�
WUDQVYHUVH�0HUFDWRU�WUDQVIRUPDWLRQ�KDYLQJ�LWV�FHQWUDO�PHULGLDQ�DOVR�DW�����(�DQG�WKH�*56����
HOOLSVRLG��2OGHU�PDSV� IURP� WKH� 6RYLHW� SHULRG� XVH� WKH�*DXVV�.UXHJHU� ��� VWDQGDUG� DQG� D�
.UDVVRYVN\�HOOLSVRLG��7KHLU�JULGV�DUH�WRWDOO\�XQOUHODWHG�WR�WKH�QHZ�RQH��

)LQODQG���
7KH�)LQQLVK�JULG�XVHV�D����*DXVV�.U�JHU�V\VWHP�ZLWK�WKH�,QWHUQDWLRQDO�(OOLSVRLG�RI�������EXW�
ZLWK�D�VSHFLDO�)LQQLVK�'DWXP��DEEUHYLDWHG�..-��7KH�..-�'DWXP�LV�D�VOLJKWO\�URWDWHG��VFDOHG�
DQG� WUDQVODWHG� YHUVLRQ� RI� WKH� (XURSHDQ� 'DWXP� RI� ����� GDWXP�� )RU� FRPSDWLELOLW\� ZLWK�
QHLJKERXULQJ�FRXQWULHV�JULG�V\VWHPV��WKH�..-�GDWXP�LV�ILUVW�WUDQVIRUPHG�WR�('���EHIRUH�
FDUU\LQJ�RXW�WKH�/DW�/RQ�WR�('���FDOFXODWLRQV��DQG�WKH�LQYHUVH�WUDQVIRUPDWLRQ�LV�XVHG�WR�
FRQYHUW�)LQQLVK�FR�RUGLQDWHV�WR�HTXLYDOHQW�('���FR�RUGLQDWHV�EHIRUH�UHWXUQLQJ�/DW�/RQ�LQ�WKH�
:*6���GDWXP��7KHUH�DUH�WKUHH�VWULSV��DQG�]RQH�QXPEHUV�����DUH�LQVHUWHG�LQ�IURQW�RI�WKH�
�������FHQWUDO�PHULGLDQ�IRU�HDFK��VXFK�WKDW�WKH�VWULS�PHULGLDQV�DUH�DW��������������������
HWF��'HWDLOV�DUH�JLYHQ�LQ�WKH�2OOLNDLQHQ�RQ�OLQH�UHIHUHQFH�EHORZ��

)UDQFH�DQG�&RUVLFD���
7KH�)UHQFK�FDOFXODWLRQV�XVH�WKH�&ODUNH�(OOLSVRLG�RI�������7KH�/DPEHUW�]RQH�QXPEHU�������
PXVW�EH�VSHFLILHG�ZKHQ�FRPSXWLQJ�ODW�ORQ�IURP�/DPEHUW�FR�RUGLQDWHV���)UHQFK�FR�RUGLQDWHV�
DUH�VRPHWLPHV�DOVR��XVHG�LQ�/X[HPERXUJ�DQG�%HOJLXP��EXW�LQ�WKH�ODWWHU�FRXQWU\��WKH\�DUH�QRW�
LGHQWLFDO�ZLWK�WKH�%HOJLDQ�/DPEHUW�FR�RUGLQDWHV�ZKLFK�DSSHDU�RQ�WKH���������PDSV��DQG�WKH\�
DUH�WRWDOO\�LQFRPSDWLEOH�ZLWK�WKH�QDWLRQDO�JULG�V\VWHP�RI�/X[HPERXUJ��

*DXVV�.U�JHU�����
*DXVV�.U�JHU�����KHUHDIWHU�*.��FRQYHUVLRQ�LV�EDVHG�RQ�WKH�RULJLQDO�HTXDWLRQV�GXH�WR�.U�JHU�
�������� EXW� ,� XVH� D� YDULDQW� DV� LPSOHPHQWHG� E\� %�*�� 5HLW�� PRGLILHG� IRU� IDVW� &OHQVKDZ�
VXPPDWLRQ�RI�VHULHV�H[SDQVLRQ�IROORZLQJ�D�OLWWOH�NQRZQ�PHWKRG�ZRUNHG�RXW�DW�WKH�'DQLVK�
&DGDVWUH��7KH�*.�FDOFXODWLRQV�XVH�WKH�%HVVHO�(OOLSVRLG�RI�������,W�LV�XVHG�LQ�WKH�ZHVWHUQ�SDUW�
*HUPDQ\�DQG�PD\�EH�XVHG�DQ\ZKHUH�HOVH�LQ�WKH�ZRUOG��,Q�&RORPELD��6RXWK�$PHULFD��RIIVHWV�
EDVHG�RQ� D� GDWXP�DW� WKH�2EVHUYDWRU\� LQ�%RJRWD� DUH� DGGHG� WR� WKH�QRUWK� DQG� HDVW� YDOXHV��
$OWKRXJK�WKH�-DSDQHVH�V\VWHP�XVHG�D�*.�WUDQVIRUPDWLRQ�DQG�D�%HVVHO�HOOLSVRLG��WKHUH�DUH�
PDQ\� GLIIHUHQFHV� FRPSDUHG� ZLWK� WKH� *HUPDQ� V\VWHP�� ,QWHUHVWLQJO\�� WKH� -DSDQHVH�
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GRFXPHQWDWLRQ�XVHV�WKH�%�DQG�/�*HUPDQ�DEEUHYLDWLRQV�IRU�ODWLWXGH�DQG�ORQJWXGH��VHH�EHORZ���
*HUPDQ\�LV�QRZ�FKDQJLQJ�RYHU�WR�D�:*6���HOOLSVRLG�EDVHG�870��8QLYHUVDO�7UDQVYHUVH�
0HUFDWRU��PDSSLQJ�ZKLFK�SHUPLWV�GLUHFW�XVH�RI�WKH�YHU\�KLJK�UHVROXWLRQ�GLIIHUHQWLDO�*36�
FRUUHFWLRQ� GDWD� DYDLODEOH� ZLWKLQ� WKH� FRXQWU\� IURP� ZHOO� VSDFHG� ORZ� IUHTXHQF\� UDGLR�
WUDQVPLWWHUV��7KH����UHIHU�WR�WKH�ORQJLWXGLQDO�ZLGWK�RI�WKH�PHULGLDQ�VWULSV��

*DXVV�.U�JHU������
$LU3KRWR
V�*.����FDOFXODWLRQV�XVH�WKH�.UDVVRYVN\�(OOLSVRLG�RI�������7KH�PHWKRG�LV�WKH�VDPH�
DV�WKDW�XVHG�IRU�WKH�*.����FDOFXODWLRQV�PRGLILHG�IRU�D����PHULGLDQ�VWULS��,W�LV�XVHG�LQ�PDQ\�
IRUPHU�:DUVDZ�3DFW�FRXQWULHV�DQG�PD\�EH�XVHG�HOVHZKHUH�LI�GHVLUHG��DOWKRXJK�WKH�HUURUV�QHDU�
WKH�VWULS�ERXQGDULHV�DUH�KLJKHU�WKDQ�LQ�WKH�870�V\VWHP���7R�DGG�WR�WKH�FRQIXVLRQ��WKLV����JULG�
ZDV�QRW�XVHG�LQ�WKH�IRUPHU�*HUPDQ�'HPRFUDWLF�5HSXEOLF��ZKHUH�WKH�*.����JULG�DSSHDUV�RQ�
WKH� ��������PDSV�� 7KH� GDWXP� WKHUH� LV�� KRZHYHU�� D� .UDVVRYVN\� HOOLSVRLG�ZLWK� RULJLQ� DW�
3XONRYR�QHDU�6W��3HWHUVEXUJ�DQG�QRW�WKH�%HVVHO�HOOLSVRLG�DV�XVHG�ZLWK�*.����LQ�WKH�UHVW�RI�
ZHVWHUQ�*HUPDQ\��7KH�UHVXOW�LV�WKDW�WKHUH�PD\�EH�GLIIHUHQFHV�RI�KXQGUHGV�RI�PHWUHV�RU�PRUH�
LQ�WKH�DUHD�DORQJ�WKH�ROG�,URQ�&XUWDLQ�ZKHUH�WKH�WZR�V\VWHPV�DUH�DGMDFHQW�� �7KXV��ZLWKLQ�
UHXQLWHG�*HUPDQ\��WKHUH�LV�VHULRXV�GLVFRUGDQFH�LQ�WKH�ORFDO�PDSV��VR�WKDW�WKH�UHSODFHPHQW�
XVLQJ�870�ZLOO�EH�YHU\�ZHOFRPH��

*.����.UDVVRYVN\�PD\�DOVR�EH�XVHG�LQ�WKH�IROORZLQJ�FRXQWULHV�DPRQJ�RWKHUV��

$UPHQLD�� &]HFK� 5HSXEOLF�� (VWRQLD�6RYLHW� HUD� PDSV�� +XQJDU\�� /DWYLD�6RYLHW� HUD� PDSV��
/LWKXDQLD��3RODQG��6ORYDNLD��6ORYHQLD��

*UHHFH��
+*56���LV�WKH�PRGHUQ�V\VWHP��QRW�\HW�VKRZQ�RQ�PDQ\�PDSV��7KH�+HOOHQLF�*ULG�5HIHUHQFH�
6\VWHP��(*6$����XVHV�WKH�*56���HOOLSVRLG�DQG�D�870�WUDQVIRUPDWLRQ�ZLWK�D�VSHFLDO�FHQWUDO�
PHULGLDQ�DW����GHJUHHV�(��ORQJLWXGH�VR�WKDW�RQH�]RQH�FRYHUV�WKH�ZKROH�RI�*UHHFH�DQG�LWV�
LVODQGV��

+$77�LV�DQ�(TXLGLVWDQW�$]LPXWKDO�+DWW��3KLOOLSH�+DWW��D�)UHQFK�PDS�WKHRULVW�ZKR�SXEOLVKHG�
KLV�VFKHPH�LQ�������SURMHFWLRQ�LV�XVHG�QHDUO\�QRZKHUH�HOVH�LQ�WKH�ZRUOG�ZLWK�WKH�RULJLQ�SRLQW�
DW�WKH�1DWLRQDO�2EVHUYDWRU\�RI�$WKHQV�ZLWK�WKH�%HVVHO�(OOLSVRLG��1XPEHU�RI�PDS�VKHHWV�������
$�VHULRXV�GLVDGYDQWDJH�RI�WKLV�V\VWHP�LV�ZKHQ�PRUH�WKDQ�RQH�VKHHW�LV�QHFHVVDU\�WR�FRYHU�D�
VSHFLILF�JHRJUDSKLFDO�DUHD��,Q�WKLV�FDVH��DOO�FR�RUGLQDWHV�PXVW�EH�FRQYHUWHG�VR�DV�WR�UHIHU�WR�WKH�
VDPH�PDS�VKHHW��WKLV�SURFHGXUH�LV�NQRZQ�DV�D�0DS�6KHHW�&KDQJH���0RUHRYHU��WKH�PHWULFV�WKDW�
DUH�GHULYHG�IURP�VXFK�D�VLQJOH�PDS�VKHHW��ZKLFK�LV�ODUJHU�WKDQ�WKH�QRUPDO�VL]H�RI���
[��
��DUH�
VLJQLILFDQWO\�GLVWRUWHG�DQG�PXVW�EH�DGMXVWHG�WR�WKH�FRUUHFW�RQHV�WKDW�UHIHU�WR�WKH�HOOLSVRLG��
+HOOHQLF� 0LOLWDU\� *HRJUDSKLF� 6HUYLFH� �+0*6�� IRU� WKH� PDS� VHULHV� RI� VFDOH� �����������
��������� DQG� �������� ZKLFK� FRYHU� DOO� RI� *UHHFH�� ,W� LV� REVROHWH� DQG� EHLQJ� UHSODFHG� E\�
+*56����

70�������7UDQVYHUVH�0HUFDWRU�SURMHFWLRQ��*HRGHWLF�UHIHUHQFH�V\VWHP��ZLWK�WKH�RULJLQ�SRLQW�
ORFDWHG�DW�WKH�1DWLRQDO�2EVHUYDWRU\�RI�$WKHQV�������
�������

���%HVVHO�(OOLSVRLG��QRQ�VWDQGDUG�
6FDOH�IDFWRU����������1XPEHU�RI�]RQHV�FRYHULQJ�*UHHFH�����7KLV�SURMHFWLRQ�V\VWHP�KDG�EHHQ�
XVHG�E\�WKH�+HOOHQLF�0LQLVWU\�RI�(QYLURQPHQW��3ODQQLQJ�DQG�3XEOLF�:RUNV�IRU�WKH�SXUSRVH�RI�
WKH�3ODQQLQJ�5HFRQVWUXFWLRQ�3URMHFW�DQG�IRU�WKH�SKRWRJUDPPHWULF�FRPSLODWLRQ�RI���������DQG�
���������VFDOH�GLDJUDPV��)DOVH�HDVWLQJ�������P��7KH�RULJLQ�RI�WKH�FR�RUGLQDWH�V\VWHP�LV�
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DVVXPHG�WR�EH�WKH�LQWHUVHFWLRQ�RI�WKH�����GHJUHH�SDUDOOHO�ZLWK�WKH�FHQWUDO�PHULGLDQ��

)RU�IXOO�GHWDLOV�VHH��

KWWS���ZZZ�JHRDSLNRQLVLV�JU�SURMHFWLRQV�HQJ�KWP�

$�-DYD�VFULSW�FRQYHUVLRQ�URXWLQH�IRU�+DWW�WR�+*56���FR�RUGLQDWHV�ZKLFK�PD\�EH�UXQ�LQ�PRVW�
:HE�EURZVHUV�PD\�EH�IRXQG�DW��

KWWS���ZZZ�JHRDSLNRQLVLV�JU�DSSOHWV�KDWW�HJVD�MDYD�HQJ�KWP��

+XQJDU\��
%HIRUH� WKH� FROODSVH� RI� WKH� 6RYLHW� (PSLUH�� +XQJDU\� XVHG� WKH� *DXVV�.UXHJHU� ��� JULG� LQ�
FRPPRQ�ZLWK�DOO�:DUVDZ�3DFW�FRXQWULHV�IRU�PLOLWDU\�PDSSLQJ��DQG�WKLV�LV�VDLG�WR�FRQWLQXH�WR�
WKLV�GD\��WKHUH�EHLQJ�VHSDUDWH�FLYLO�DQG�PLOLWDU\�PDS�V\VWHPV��

,Q�������WKH�+'����GDWXP�ZDV�LQWURGXFHG�IRU�FLYLO�PDSSLQJ��7KLV�GDWXP�XVHV�D�YHU\�VOLJKWO\�
PRGLILHG�YHUVLRQ�RI�WKH�*56���HOOLSVRLG��7KH�JULG�LV�EDVHG�RQ�DQ�REOLTXH�0HUFDWRU�SURMHFWLRQ�
VLPLODU�WR�WKDW�XVHG�LQ�6ZLW]HUODQG��EXW�ZLWK�IRUHVKRUWHQLQJ�RI����������7KH�FHQWUH�RI�WKH�FR��
RUGLQDWH� V\VWHP� LV� URXJKO\� DW� WKH� DYHUDJH� RI� WKH� ODWLWXGHV� DQG� ORQJLWXGH� IRU�+XQJDU\� DW�
*HOOpUWKHJ\�DQG�IDOVH�HDVWLQJ�RI��������DQG�IDOVH�QRUWKLQJ�RI��������LV�XVHG�WR�SHUPLW�DOO�RI�
+XQJDU\�WR�EH�FRYHUHG�E\�D�VLQJOH�]RQH�ZLWKRXW�QHJDWLYH�YDOXHV��

,Q� DGGLWLRQ�� LQ� ������ SDUDPHWHUV� IRU� WKH� WUDQVIRUPDWLRQ� RI� +'���� WR� (85()���� ZHUH�
GHWHUPLQHG�IRU�D�+HOPHUW�WUDQVIRUPDWLRQ��,I�WKH�PLOLWDU\�PDSV�KDYH�WR�EH�XVHG�IRU�ZKDWHYHU�
UHDVRQ��WKHQ�WKH�*DXVV�.UXHJHU����JULG�VKRXOG�EH�VHOHFWHG��+RZHYHU�DOO�ODUJH�VFDOH�PRGHUQ�
PDSSLQJ�LV�QRZ�GRQH�LQ�WKH�(29��8QLIRUP�1DWLRQDO�3URMHFWLRQ�V\VWHP�LQ�+XQJDULDQ��FR��
RUGLQDWH�V\VWHP��6HH�WKH�DXWKRU
V�HDUOLHU�SDSHU�IRU�D�GHVFULSWLRQ�RI�WKH�+HOPHUW�WUDQVIRUPDWLRQ��

,UHODQG��
7KH�,ULVK�QDWLRQDO�JULG�FDOFXODWLRQV�DUH�DOVR�D�YDULDQW�RI�870�ZLWK�WKH�RULJLQ�VKLIWHG�WR����:�
ORQJLWXGH��������1�ODWLWXGH�DQG�D�PRGLILHG�$LU\�(OOLSVRLG��ZLWK�IDOVH�HDVWLQJ�RI���������DQG�
IDOVH�QRUWKLQJ�RI���������DQG�PRGLILHG�FHQWUDO�VFDOH�IDFWRU�RI������������$OWKRXJK�ERWK�WKH�
8.�DQG�WKH�5HSXEOLF�XVH�DQ�$LU\�(OOLSVRLG��WKH�WZR�DUH�QRW�TXLWH�WKH�VDPH��QRU�LV�WKH�GDWXP�
SRLQW��VR�WKDW�WKHUH�LV�D�GLVFRUGDQFH�DORQJ�WKH�ERUGHU�ZLWK�8OVWHU�RI�FRQVLGHUDEOH�LPSRUWDQFH��

,WDO\��*DXVV�%RDJD����
,WDO\�XVHV�D�VWDQGDUG�870�PDSSLQJ�VFKHPH��EXW�ZLWK�D�GDWXP�SRLQW�ORFDWHG�DW�0RXQW�0DULR�
QHDU�5RPH�EDVHG�RQ�WKH�+D\IRUG�(OOLSVRLG�DQG�RIIVHWV�RI�����������DQG�����������DGGHG�WR�
WKH�
HDVWLQJV
�IRU�WKH�WZR�VWULSV�ZKLFK�FRYHU�WKH�ZKROH�FRXQWU\�DQG�LWV�DGMDFHQW�LVODQGV��7KH�
VWULSV�DUH�JLYHQ�QDPHV���FDOOHG�)XVR�2XHVW�DQG�)XVR�(VW��QRW�QXPEHUV��$Q�ROGHU�V\VWHP�XVHG�
LQ�6DUGLQLD�LV�QRW�VXSSRUWHG��

-DSDQ���
)RU�ODUJH�VFDOH�PDSV���������RU�EHWWHU��XS�WR�$SULO����������-DSDQ�XVHG�D�%HVVHO�HOOLSVRLG�ZLWK�
���VHSDUDWH�UHJLRQV�HDFK�ZLWK�LWV�RZQ�FHQWUH�SRLQW��$�PHULGLDQ�IRUHVKRUWHQLQJ�RI��������LV�
DSSOLHG�WR�UHGXFH�GLVWRUWLRQ��&R�RUGLQDWHV�PD\�EH�QHJDWLYH�WR�WKH�ZHVW�RU�VRXWK�RI�WKH�����
SRLQW�DW�WKH�FHQWUH��$IWHU�$SULO����������D�*56��HOOLSVRLG�LV�XVHG��EXW�WKH�UHJLRQ�QXPEHUV�DQG�
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FHQWUHV�UHPDLQ�WKH�VDPH��7KH�FR�RUGLQDWHV�DQG�WKHLU�FRUUHVSRQGLQJ�ODWLWXGHV�DQG�ORQJLWXGHV�
FKDQJH��7KH����UHJLRQV�DUH�VSUHDG�RXW�RYHU�PRUH�WKDQ�����RI�ORQJLWXGH�DQG�����RI�ODWLWXGH�WR�
LQFOXGH�RXWO\LQJ�LVODQGV�LQ�WKH�HDVWHUQ�3DFLILF�DQG�WKH�&KLQD�VHD��DQ�DUHD�ODUJHU�WKDQ�(XURSH��
7KH\�IROORZ�WKH�ERXQGDULHV�RI�WKH�DGPLQLVWUDWLYH�SUHIHFWXUHV�RU�WKH�RXWOLQHV�RI�WKH�VPDOOHU�
LVODQGV�����LQ�DOO��7KH�UHJLRQ�QXPEHU�PXVW�EH�VSHFLILHG�DORQJ�ZLWK�WKH�FR�RUGLQDWHV�ZKLFK�DUH�
ORFDO�WR�WKH�LQGLYLGXDO�UHJLRQ��

$OWKRXJK�LW�LV�SRVVLEOH�WR�FRQYHUW�EHWZHHQ�WKH�ROG�DQG�QHZ�GDWXPV��WKLV�FDQ�EH�GRQH�RQO\�
ZLWKLQ�D�JLYHQ�UHJLRQ��8QIRUWXQDWHO\��WKHUH�LV�QR�ZD\�WR�XVH�DGMDFHQW�PDSV�IURP�WZR�UHJLRQV�
VLPXOWDQHRXVO\�� EHFDXVH� WKH�SUHFLVH� UHJLRQDO� ERXQGDULHV� DUH�QRW� DYDLODEOH� WR� FRQVWUXFW� D�
VXLWDEOH�GDWDEDVH�IRU�D�VHDUFK�DOJRULWKP�ZKLFK��JLYHQ�WKH�ODWLWXGH�DQG�ORQJLWXGH�FDQ�XQLTXHO\�
GHWHUPLQH�WKH�UHJLRQ�LQ�ZKLFK�LW�OLHV��(LWKHU�WKH�JULG�IURP�RQH�RU�WKH�RWKHU�UHJLRQ�PXVW�EH�XVHG�
IRU�DOO�SRLQWV�DQG�WKH�UHJLRQ�QXPEHU�PXVW�DOZD\V�EH�VSHFLILHG��7KH�ODUJH�VFDOH�PDSV�DUH�
PDLQWDLQHG�E\�WKH�PXQLFLSDO�DXWKRULWLHV��VR�WKDW�VWDQGDUGV�PD\�YDU\���1R�GDWD�LV�DYDLODEOH�IRU�
WKH�RXWO\LQJ�LVODQGV�OLNH�WKH�5\XN\X��%RQLQ�DQG�QRUWKHUQ�0DULDQDV��DQG�ZKDW�LV��LV�XQUHOLDEOH�
IRU�2NLQDZD��6LQFH�LW�LVQ
W�OLNHO\�WKDW�PXFK�DUFKDHRORJLFDO�DLU�SKRWRJUDSK\�ZLOO�EH�GRQH�RYHU�
PDQ\�RI�WKH�XQLQKDELWHG�FRUDO�UHHIV��GHDOLQJ�ZLWK�WKLV�GRHVQ
W�KDYH�KLJK�SULRULW\��

7KH�QHZ�UHJLRQDO�YDOXHV�FDQ�EH�FRQYHUWHG�WR�870�ZLWK�D�*56���HOOLSVRLG�XVHG�RQ�VPDOO�
VFDOH�PDSV����������DQG�KLJKHU��WDNLQJ�WKH��������PHULGLDQ�IRUHVKRUWHQLQJ�RI�870�LQWR�
DFFRXQW��EXW�VLQFH�QR�JULG�LV�VKRZQ�RQ�WKHVH�PDSV��WKHUH�DSSHDUV�WR�EH�QR�QHHG�WR�GR�WKLV��,Q�
DQ\�HYHQW��WKHUH�LV�QR�ZD\�WR�FRQYHUW�IURP�D�SRLQW�RQ�VXFK�D�PDS�EDFN�WR�WKH�ODUJH�VFDOH�PDS�
FR�RUGLQDWHV��VLQFH�WKH�UHJLRQ�QXPEHU�FDQ�QRW�EH�GHWHUPLQHG�IURP�WKH�ODWLWXGH�DQG�ORQJLWXGH��

)RU�WKH�SRVLWLRQV�RI�WKH�UHJLRQDO�FHQWUHV��VHH��

KWWS���YOGE�JVL�JR�MS�VRNXFKL�GDWXP�LPDJH�KHLFKRNX��JLI�

7KH�SUHFLVH�FR�RUGLQDWHV�RI�WKH�FHQWUDO�SRLQWV�IRU�HDFK�UHJLRQ�PD\�EH�IRXQG�DW��

KWWS���YOGE�JVL�JR�MS�VRNXFKL�GDWXP�LPDJH�KHLFKRNX��JLI�

&RQYHUVLRQ�VRIWZDUH�IRU�DQ\�FR�RUGLQDWH�SDLU�EHWZHHQ�WKH�ROG�DQG�QHZ�GDWXPV�PD\�EH�IRXQG�
DW��

KWWS���YOGE�JVL�JR�MS�VRNXFKL�WN\�MJG�GRZQORDG�DJUHHPHQW�KWPO�

/LWKXDQLD���
7KH�SRVW�6RYLHW�/LWKXDQLDQ�V\VWHP�XVHV�D�870�PDSSLQJ��EXW�ZLWK�D�IRUHVKRUWHQLQJ�RI��������
DQG�D�FHQWUDO�PHULGLDQ�RI�����WR�SUHYHQW�D�PHULGLDQ�VWULS�ERXQGDU\�IURP�SDVVLQJ�WKURXJK�WKH�
PLGGOH�RI�WKH�FRXQWU\��7KH�6RYLHW�V\VWHP�LV�VWLOO�SUHVHQW�RQ�PDQ\�SULQWHG�PDSV��

/X[HPERXUJ���
7KH�/X[HPERXUJ�VLQJOH�VWULS�*DXVV�.U�JHU�V\VWHP�LV�FHQWUHG�RQ�������
�QRUWK�ODWLWXGH�������
�
HDVW� ORQJLWXGH�XVLQJ� WKH� ,QWHUQDWLRQDO�HOOLSVRLG�RI�������1XPHULFDO�RIIVHWV�RI�������DQG�
�������PHWHUV�DUH�DGGHG�WR�WKH�HDVW�ZHVW�DQG�QRUWK�GLUHFWLRQV�UHVSHFWLYHO\�WR�DYRLG�QHJDWLYH�
YDOXHV��
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1HWKHUODQGV���
7KH�'XWFK�JULG�V\VWHP�LV�EDVHG�RQ�D�6FKUHLEHU���*DXVV�FRQIRUPDO�PDSSLQJ�RI�WKH�%HVVHO������
(OOLSVRLG� WR�D�VSKHUH�� IROORZHG�E\�D�6WHURJUDSKLF�SURMHFWLRQ��7KH�]HUR�SRLQW� LV�EDVHG�RQ�
$PHUVIRRUW��ZLWK�RIIVHWV�RI����������DQG����������DV�XVXDO�WR�DYRLG�QHJDWLYH�QXPEHUV��$�
ELYDULDWH�TXLQWLF�SRO\QRPLDO�LV�XVHG�IRU�WKH�FRQYHUVLRQV�ZLWK�FRQVWDQWV�DV�JLYHQ�LQ�WKH�RQ�OLQH�
UHIHUHQFH�GXH�WR�6FKXW�EHORZ��$OWKRXJK�5RPDQLD�DOVR�XVHV�D�6WHUHRJUDSKLF�SURMHFWLRQ��WKH�
ZD\�WKH�FDOFXODWLRQV�DUH�GRQH�LV�GLIIHUHQW��7KHUH�DUH�RQO\�D�YHU\�IHZ�SODFHV�LQ�WKH�ZRUOG�ZKLFK�
XVH�D�6WHUHRJUDSKLF�SURMHFWLRQ�ZKLFK�LV�WKH�ROGHVW�FRQIRUPDO�SURMHFWLRQ�NQRZQ��JRLQJ�EDFN�WR�
+LSSDUFKXV�DQG�KDYLQJ�EHHQ�XVHG�IRU�VWDU�PDSV�LQ�DQWLTXLW\��

1RUZD\���
5HFHQW�1RUZHJLDQ�PDSV�XVH�WKH�:*6���*36�GDWXP�DQG�D�870�*ULG��2OGHU�1RUZHJLDQ�
PDSV�SULRU�WR�������XVH�870�ZLWK�WKH�('���+D\IRUG�(OOLSVH�DQG�3RWVWGDP�GDWXP��

3RUWXJDO���
$V�EHILWV�D�FRXQWU\�ZLWK�D�ORQJ�FDUWRJUDSKLF�DQG�VHDIDULQJ�WUDGLWLRQ��3RUWXJDO�KDV�KDG�D�VHULHV�
RI�LQFRPSDWLEOH�V\VWHPV�ZKLFK�KDYH�EHHQ�XSGDWHG�GXULQJ�WKH�FRXUVH�RI�WKH�FHQWXULHV��7KHVH�
LQFOXGH��

���&DUWRJUDSKLF�VHULHV���������������������DQG�VRPH�ROG�FDGDVWUDO�SODQV��*HRGHWLF�'DWXP��
/LVERD��ROG�6��-RUJH�&DVWHOR��HOOLSVRLG��%HVVHO��SURMHFWLRQ��%RQQH��&HQWUDO�SRLQW�ODWLWXGH�����
��
�1��ORQJLWXGH�������
���������:���7KH�SURMHFWLRQ�GXH�WR�5LJREHUW�%RQQH�������������EDVHG�
RQ�LGHDV�JRLQJ�EDFN�WR������RU�EHIRUH�ZDV�DOVR�XVHG�LQ�)UHQFK�PDSV�IURP������XS�WR�:RUOG�
:DU�����,W�LV�XQVXLWDEOH�IRU�ODUJH�VFDOHV�EHFDXVH�LW�QRW�FRQIRUPDO��

����6HULHV�����������RI�WKH�3RUWXJXHVH�DUP\�DQG�WKH�JUHDW�PDMRULW\�RI�ROGHU�FDGDVWUDO�SODQV��
*HRGHWLF�'DWXP��/LVERD��'/[���HOLSVRLG��,QWHUQDWLRQDO��+D\IRUG�������SURMHFWLRQ��*DXVV�
.UXHJHU��&HQWUDO�SRLQW��ODWLWXGH�������
�1��ORQJLWXGH�������
����������:��(DUOLHU��QR�RIIVHWV��
ODWHU�PDSV�XVH�IDOVH�(DVWLQJ���������IDOVH�1RUWKLQJ���������

�� �� 2UWKRSKRWRV� ����� ����� *HRGHWLF� 'DWXP� '���� 0HOULoD� �'DWXP� ������� HOOLSVRLG��
,QWHUQDWLRQDO��+D\IRUG��������SURMHFWLRQ��*DX��.UXHJHU��&HQWUDO�SRLQW��ODWLWXGH�������
�1��
ORQJLWXGH�������
����������ZLWK�IDOVH�(DVWLQJV�DQG�1RUWKLQJV�WKH�VDPH�DV�WKRVH�IRU�WKH���������
VHULHV�DQG�DGGLWLRQDOO\�VLQFH������IDOVH�1RUWKLQJ���������P���IDOVH�(DVWLQJ���������P��DGGHG�
WR�WKH�PLOLWDU\�RIIVHWV��FDGDVWUDO�GLJLWDO�SODQV�ZLWK�WKHVH�IDOVH�(DVWLQJV�DQG�1RUWKLQJV�VLQFH�
������

����0DGHLUD�DQG�WKH�$]RUHV��VWDQGDUG�870�ZLWK�WKH�('���3RWVGDP�GDWXP��

5RPDQLD���
7KH�FLYLO�PDSV�DW� ODUJH� VFDOHV� ���������XVH�D�6WHUHRJUDSKLF�SURMHFWLRQ�ZLWK�JULG� V\VWHP�
FHQWUHG�DW�ODW�����ORQ�����ZLWK�IRUHVKRUWHQLQJ�RI���������DQG�IDOVH�HDVWLQJV�DQG�QRUWKLQJV�RI�
���������DQG�D�.UDVVRYVN\�HOOLSVRLG��7KHVH�PDSV�DUH�QRW�RULHQWHG�WR�WKH�JULG��EXW�UDWKHU�DUH�DW�
�
����ODWLWXGH�DQG��
�������ORQJLWXGH�LQWHUYDOV��3UHFLVLRQ�WHVW�GDWD�FRXOG�QRW�EH�REWDLQHG�IURP�
WKH�5RPDQLDQ�DXWKRULWLHV�ZKR�VWLOO�FRQVLGHU�WKLV�WRS�VHFUHW��EXW�VLQFH�WKH�JHRGHWLF�YDOXHV�DUH�
VLPLODU�WR�WKRVH�RI�QHDUE\�FRXQWULHV��WKH�FRQYHUVLRQ�WR��:*6���LV�EDVHG�RQ�WKH�2FWREHU������
75��������86�1DWLRQDO�,PDJHU\�DQG�0DSSLQJ�$JHQF\�UHYLVHG�YDOXH�DQG�WKH�JULG�SDUDPHWHUV�
DQG�SURMHFWLRQ�IRUPXODH�KDYH�EHHQ�REWDLQHG�IURP�WKH�(XURSHDQ�3HWUROHXP�6XUYH\�*URXS
V�



$$5*QHZV����0DUFK�������

���

GRFXPHQWDWLRQ��VHH�EHORZ���<HW�DQRWKHU�6WHUHRJUDSKLF�V\VWHP�ZDV�XVHG�EHWZHHQ������DQG�WKH�
LQWURGXFWLRQ�RI�WKH�6RYLHW�V\VWHP�DIWHU�:RUOG�:DU���ZLWK�FRQVWDQWV�GLIIHULQJ�IURP�WKDW�XVHG�
VLQFH�������)LHOG�FRQILUPDWLRQ�WR�ZLWKLQ�WKH�SL[HO�DFFXUDF\�RI�$LU3KRWR�IRU�WKH�WUDQVIRUPDWLRQ�
RI�WKH�.UDVVRYVN\�EDVHG�FR�RUGLQDWH�V\VWHP�WR�*36�ZDV�REWDLQHG�WKDQNV�WR�WKH�HIIRUWV�RI�
,RDQD� 2OWHDQ� DQG� %LOO� +DQVRQ� DW� *ODVJRZ� GHVSLWH� WKH� WRWDO� ODFN� RI� FRRSHUDWLRQ� RI� WKH�
5RPDQLDQ�DXWKRULWLHV��

6ZLW]HUODQG���
7KH�6ZLVV�FDOFXODWLRQV�XVH�WKH�6ZLVV�%HVVHO�(OOLSVRLG�RI�������7KH�FR�RUGLQDWH�V\VWHP�LV�
EDVHG�RQ�D�FRQIRUPDO�PDSSLQJ�RI�WKH�HOOLSVRLG�WR�D�VSKHUH��IROORZHG�E\�DQ�REOLTXH�WUDQVYHUVH�
0HUFDWRU�PDSSLQJ� FHQWUHG� RQ� WKH�2OG�2EVHUYDWRU\� DW� %HUQ�ZLWK� ]HUR�PHULGLDQ� SDVVLQJ�
WKURXJK� %HUQ�� RIIVHW� E\� ������� DQG� ������� LQ� WKH� ORQJHVW� QRUWK�VRXWK� DQG� HDVW�ZHVW�
GLUHFWLRQV� LQ� 6ZLW]HUODQG�� 7KH\� DUH� EDVHG� RQ� 2GHUPDWW
V� PRGLILFDWLRQ� RI� WKH� RULJLQDO�
5RVHQPXQG�PHWKRG��,�XVHG�WKH�RIILFLDO�HTXDWLRQV�SURYLGHG�E\�WKH�6ZLVV�)HGHUDO�ODQG�VXUYH\�
GHSDUWPHQW��

6ZHGHQ���
6ZHGHQ�XVHV�D�%HVVHO�(OOLSVRLG�ZLWK�D�VLQJOH�VWULS�KDYLQJ�D�FHQWUDO�PHULGLDQ�DW�������
�������
DQG�D�IDOVH�(DVWLQJ�RI����������7KLV�LV�FDOOHG�WKH�57���JULG��5RXWLQHV�ZHUH�SURJUDPPHG�IRU�
FRQYHUVLRQ� WR� ODWLWXGH� DQG� ORQJLWXGH� ZLWK�:*6��� FRPSDWLELOLW\� IRU� XVH� ZLWK� *36� FR��
RUGLQDWHV��$�:*6���YHUVLRQ�LV�DOVR�SODQQHG��,�XVHG�WKH�YHUVLRQ�GHYHORSHG�E\�%R�*XQQDU�5HLW�
RI�WKH�6ZHGLVK�/DQG�6XUYH\��

8QLWHG�.LQJGRP���
7KH�8.�QDWLRQDO�JULG�FDOFXODWLRQV�DUH�D�YDULDQW�RI�WKH�870�FDOFXODWLRQ�ZLWK�WKH�RULJLQ�VKLIWHG�
WR�����1�/DWLWXGH�����:�ORQJLWXGH�DQG�IDOVH�HDVWLQJ�RI���������DQG�QRUWKLQJ�RI�����������
DGGHG� WR� WKH� FRQVWDQW� FRPSXWHG� WR� REWDLQ� WKH� ODWLWXGH� VKLIW�� ,I� WKLV� ZHUH� QRW� GRQH�� WKH�
*UHHQZLFK�0HULGLDQ�ZRXOG� UHVXOW� LQ� WZR�PDS� VKHHWV�ZLWK� GLVFRUGDQW� JULGV� GLYLGLQJ� WKH�
FRXQWU\� GRZQ� WKH� PLGGOH�� 7KH� $LU\� (OOLSVRLG� LV� XVHG� ZLWK� D� &HQWUDO� VFDOH� IDFWRU�  �
��������������7KH�8.�����NP�PDS�VKHHW�QDPHV�PD\�EH�VSHFLILHG�DQG�WKH�����NP�GLJLW�
GURSSHG�ZKHQ�FRPSXWLQJ�ODW�ORQ�IURP�WKH�8.�JULG�FR�RUGLQDWHV��RU�WKH�IXOO�JULG�FR�RUGLQDWHV�
PD\�EH�JLYHQ�LQVWHDG���0DS�QDPHV�ZKLFK�DUH�QRW�WRWDOO\�V\VWHPDWLF�IURP�QRUWK�WR�VRXWK�DQG�
HDVW� WR�ZHVW�DUH�TXLFNO\�IRXQG�YLD�ELQDU\�VHDUFK�RQ�D�VRUWHG�DUUD\��$OWKRXJK�WKH�RIILFLDO�
FDOFXODWLRQV�XVHG�LQ�WKH�8.�DUH�EDVHG�RQ�HTXDWLRQV�GXH�WR�+RWLQH��6Q\GHU��������WKH�DXWKRU
V�
SURJUDP�XVHV�WKH�IDVWHU�6ZHGLVK�'DQLVK�WHFKQLTXH�EDVHG�RQ�DQ��WK�RUGHU�*.�PHWKRG��7KH�
HDUOLHU�&DVVLQL�6RHOGQHU�EDVHG�PDSV�PD\�VWLOO�EH�RFFDVLRQDOO\�HQFRXQWHUHG��&RQYHUWLQJ�WKHP�
WR� WKH�%1*� LV� D� IRUPLGDEOH� SUREOHP�ZKLFK�PD\�EH� OHIW� DV� DQ� H[HUFLVH� IRU� FDUWRJUDSKLF�
HQWKXVLDVWV��

870��:*6����*56����,QWHUQDWLRQDO��('�����DQG�&ODUNH������(OOLSVRLGV��

870�FRQYHUVLRQV�DUH�EDVHG�RQ�WKH�RULJLQDO�.UXHJHU��������PHWKRG��XVLQJ�WKH�,QWHUQDWLRQDO�
(OOLSVRLG�RI������RU�WKH�&ODUNH�HOOLSVRLG�RI������RU�WKH�:*6�HOOLSVRLG�RI�������,Q�WKH�86$��
ZKHQ�D�WUDQVYHUVH�0HUFDWRU�SURMHFWLRQ�LV�XVHG��LW�LV�XVHG�ZLWK�WKH�&ODUNH�HOOLSVRLG�RI�������
7KH�GDWXP�XVHG�IRU�870�,QWHUQDWLRQDO�FDOFXODWLRQV�LV�WKH�(XURSHDQ�'DWXP�RI�������:LWK�WKH�
&ODUNH�FDOFXODWLRQV��WKH�GDWXP�XVHG�LV�WKH�1RUWK�$PHULFDQ�RI�������1$'�����)RU�:*6����
RQO\� WKH� HOOLSVRLG� SDUDPHWHUV� DUH� XVHG��*36� GDWD�PD\� EH� HQWHUHG� GLUHFWO\� KRZHYHU� DQG�
PDSSHG�LQ�870�FR�RUGLQDWHV��*56���LV�DOPRVW�WKH�VDPH�DV�:*6���DQG�LV�XVHG�ZLWK�WKH�
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1$'���V\VWHP�LQ�WKH�86$�DQG�WKH�+HOOHQLF�*ULG�5HIHUHQFH�6\VWHP�+*56���LQ�*UHHFH�
�]RQHV����������)RU�WKH�-DSDQHVH�V\VWHP��*56���DQG�:*6���GLIIHU�E\�OHVV�WKDQ�D�PHWUH�RQ�
WKH�PDLQ�LVODQGV��VR�WKDW�WKH�HUURU�LV�QHJOLJLEOH�ZKHQ�PDSSLQJ�VLWHV�IURP�WKH�DLU��

7KH�]RQH�QXPEHU�PXVW�EH�VSHFLILHG�ZKHQ�FRPSXWLQJ�ODW�ORQ�IURP�870��6LQFH������������LV�
DGGHG�WR�D�870�QRUWKLQJ�LI�D�SRLQW�LV�VRXWK�RI�WKH�HTXDWRU��D�IODJ�PXVW�EH�VHW�WUXH�ZKHQ�WKLV�LV�
WKH�FDVH��,W�VKRXOG�EH�XVHG�LQ�6FDQGLQDYLD��WKH�86$�DQG�DOPRVW�DQ\�SODFH�HOVH�LQ�WKH�ZRUOG��
$JDLQ��EH�ZDUQHG�WKDW�870�KHUH�LV�EDVHG�RQ�WKH�,QWHUQDWLRQDO�(OOLSVRLG��EXW�WKDW�VRPH�86$�
VWDWH�PDSV�XVH�WKH�&ODUNH�(OOLSVRLG�RI������ZLWK�GLIIHUHQW�RIIVHWV��

86$�6WDWH�3ODQH�0DSV���
7KHUH�LV�RQH�RU�PRUH�IRU�HYHU\�VWDWH��DQG�HDFK�VWDWH�KDV�LWV�RZQ�SURMHFWLRQ��RIIVHWV�DQG�VFDOHV��
VRPHWLPHV�LQ�IHHW��VRPHWLPHV�LQ�PHWUHV��'HWDLOV�RI�HDFK�RI�WKH�PDQ\�GLIIHUHQW�V\VWHPV��WRR�
PDQ\�WR�OLVW�KHUH��DUH�JLYHQ�LQ�6Q\GHU���������7KH�FKDRV�LV�DSWO\�GHVFULEHG�LQ�WKH�TXRWH�DW�WKH�
EHJLQQLQJ�RI�WKLV�SDSHU��

5HIHUHQFHV���
%HQ]LQJ��$���.LPPLJ��0��������*HRJUDSKLVFKH�.RRUGLQDWHQ�XQG�*LWWHUNRRUGLQDWHQ��)RUPHOVDPPOXQJ�

]XU� .RRUGLQDWHQWUDQVIRUPDWLRQ� I�U� *DX�� �.U�JHU��� 870� XQG� 6FKZHL]HU� /DQGHVJLWWHU��
*HRJUDSKLVFKHV�7DVFKHQEXFK��6WXWWJDUW�

%HQ]LQJ�� $��� .LPPLJ�� 0�� ������ 'DV� .DUWHQJLWWHU� GHU� WRSRJUDSKLVFKHQ� .DUWHQ� )UDQNUHLFKV��
.DUWRJUDSKLVFKH�1DFKULFKWHQ�����������������

%ROOLJHU��-��������'LH�3URMHNWLRQ�GHU�VFKZHL]HULVFKHQ�3ODQ��XQG�.DUWHQZHUNH��:LQWHUWKXU�

%RXFKHU�� &�� ������ /HV� UpSUHVHQWDWLRQV� SODQHV� FRQIRUPHV� GH� /DPEHUW�� ,QVWLWXWH� *pRJUDSKLTXH�
1DWLRQDOH��3DULV�

%UDQGHQEHUJHU�� &�*�� ������ .RRUGLQDWHQWUDQVIRUPDWLRQ� I�U� GLJLWDOH� NDUWRJUDSKLVFKH� 'DWHQ� PLW�
/DQJUDQJH�XQG�6SOLQH�,QWHUSRODWLRQ��7KHVLV��,QVWLWXW�.DUWRJUDSKLH��(LGJHQRVVLVFKH�7HFKQLVFKH�
+RFKVFKXOH��=�ULFK�

%XJD\HYVNL\��/HY�0���DQG�6Q\GHU��-RKQ�3���0DS�3URMHFWLRQV���$�5HIHUHQFH�0DQXDO��/RQGRQ��7D\ORU�
	�)UDQFLV�������

'0$��'HIHQFH�0DSSLQJ�$JHQF\��7HFKQLFDO�0DQXDO���������������'DWXPV��(OOLSVRLGV��*ULGV��DQG�
*ULG�5HIHUHQFH�6\VWHPV��86$�'HSDUWPHQW�RI�'HIHQFH��:DVKLQJWRQ��'&��

'0$�7HFKQLFDO�5HSRUW�75���������'R'�:RUOG�*HRGHWLF�6\VWHP�6HSWHPEHU��������86$�'HSDUWPHQW�
RI�'HIHQFH��:DVKLQJWRQ��'�&��

*DXVV��&�)��������$OOJHPHLQH�$XIO|VXQJ�GHU�$XIJDEH��GLH�7HLOH�HLQH�JHJHEHQHQ�)OlFKH�DXI�HLQH�
DQGHUH� JHJHEHQH� )OlFKH� DE]XELOGHQ�� 6FKXPDFKHUV� $VWURQRPLVFKH� $EKDQGOXQJHQ�� �� �����
:DJQHULQ�������UHSULQW��$OWRQD�

(ZDOG��'��������*HRGlWLVFKH�*UXQGODJHQ�XQG�LKU�(LQIOX��DXI�GLH�WRSRJUDSKLVFKHQ�.DUWHQZHUNH�LQ�
(XURSD�7KHVLV��,QVWLWXW�I�U�.DUWRJUDSKLH�GHU�8QLYHUVLWlW�%RQQ��%RQQ�

*UR�PDQQ��:��������*HRGlWLVFKH�5HFKQXQJHQ�XQG�$EELOGXQJHQ�LQ�GHU�/DQGHVYHUPHVVXQJ���UG�HG���
.RQUDG�:LWWZHU�9HUODJ��6WXWWJDUW�

+DNH��*��������.DUWRJUDSKLH��6DPPOXQJ�*|VFKHQ��:DOWHU�GH�*U\XWHU��%HUOLQ�

+DUOH\��-�%��������2UGQDQFH�6XUYH\�0DSV���D�GHVFULSWLYH�PDQXDO��7KH�2UGQDQFH�6XUYH\��6RXWKDPSWRQ�

+HLW]��6��������.RRUGLQDWHQ�DXI�JHRGlWLVFKHQ�%H]XJVIOlFKHQ��)HUG��'�PPOHU
V�9HUODJ��%RQQ�

,QVLWXWH�*pRJUDSKLTXH�1DWLRQDOH��%UX[HOOHV��6\VWþPHV�GH�UpIpUHQFH�HW�IRUPXOHV�GH�WUD�QVIRUPDWLRQ�HQ�
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XVDJH�HQ�%HOJLTXH��,*1��%UX[HOOHV�������

-RUGDQ��:���(JJHUW��2���.QLH�HO��0��������+DQGEXFK�GHU�9HUPHVVXQJVNXQGH����WH��$XIO���������������
����-�%��0HW]OHU�9HUODJ��6WXWWJDUW�

.U�JHU��/��������.RQIRUPH�$EELOGXQJ�GHV�(UGHOOLSVRLGV�LQ�GHU�(EHQH���9HU|IIHQWOLFKXQJ�GHV�.JO��
3UHX���*HRGlWLVFKHQ�,QVWLWXWV��1�)����������7HXEQHU�9HUODJ��/HLS]LJ�

.XQW]�� (�� ������ .DUWHQQHW]HQWZXUIVOHKUH�� 6DPPOXQJ� :LFKPDQQ�� %DQG�� ��� ����� ���� +HUEHUW�
:LFKPDQQ�9HUODJ��.DUOVUXKH�

0DOLQJ��'�+��������&R�RUGLQDWH�6\VWHPV�DQG�0DS�3URMHFWLRQV��*HRUJH�3KLOLS�	�6RQ��/WG���/RQGRQ�

2OOLNDLQHQ��0�� ������ 7KH� )LQQLVK�1DWLRQDO�*ULG�&R�RUGLQDWH� 6\VWHP� DQG� WKH�5HDOLVDWLRQ� RI� WKH�
(85()����LQ�)LQODQG�LQ��9HUPHHU��VHH�EHORZ���S����������:RUOG�:LGH�:HE�SDJH�DW��
ZZZ�QOV�IL�PDD�SDSHUV�NNM�KWPO��

2UGQDQFH�6XUYH\�������3URMHFWLRQ�7DEOHV�IRU�WKH�7UDQVYHUVH�0HUFDWRU�3URMHFWLRQ�RI�*UHDW�%ULWDLQ��+HU�
0DMHVW\
V�6WDWLRQHU\�2IILFH��/RQGRQ�

3RGHU��.��,PSOHPHQWDWLRQ�RI�&R�RUGLQDWH�7UDQVIRUPDWLRQV��1.*�1RUGLVNH�)RUVNDUNXUVHU��(EHOWRIW�
6HSWHPEHU�������0RGHUQH�7HNQLN�L�*HRGDHVL�RJ�2SPDOLQJ�������������.RUW�	�0DWULNHOVW\UHOVHQ��
&RSHQKDJHQ�������

5HLJQLHU��)��������/HV�V\VWþPHV�GH�SURMHFWLRQ�HW�OHXUV�DSSOLFDWLRQV��9RO�����,QVWLWXW�*pRJUDSKLTXH�
1DWLRQDOH��3DULV�

5HLW��%�*���������6ZHGLVK�FR�RUGLQDWH�V\VWHPV��LQ��9HUPHHU��VHH�EHORZ��S�����������

5HLW��%�*��������$�VLPSOH�ZD\�RI�LQWURGXFLQJ�D�JOREDO�UHIHUHQFH�IUDPH�LQ�VXUYH\LQJ�DQG�PDSSLQJ��
6XUYH\�5HYLHZ����������������������

6FK|GOEDXHU�� $�� ������ %HUHFKQXQJ� YRQ� /lQJHQ� XQG� $]LPXWHQ� JHRGlWLVFKHU� /LQLHQ� DXI�
%H]XJVHOOLSVRLGHQ�GXUFK�=XU�FNI�KUXQJ�GHU�*DX��+HOPHUWVFKHQ�)RUPHOQ�DXI�VWUHQJH�)RUPHOQ�GHU�
VSKlULVFKHQ�7ULJRQRPHWULH��$OOJHPHLQH�9HUPHVVXQJVQDFKULFKWHQ���������������

6FK|GOEDXHU��$��5HFKHQIRUPHOQ�XQG�5HFKHQEHLVSLHOH�]XU�/DQGHVYHUPHVVXQJ��+HUEHUW�:LFKPDQQ�
9HUODJ��.DUOVUXKH��7HLO���,6%1��������������������DQG�7HLO���,6%1��������������������

6FROODU�� ,��������$Q�LQWHJUDWHG�V\VWHP�IRU� ODUJH�VFDOH�GLJLWDO�FDUWRJUDSK\�EDVHG�RQ�REOLTXH�DHULDO�
SKRWRJUDSKV�DQG�D�GDWD�EDQN��LQ��7pOpGpWHFWLRQ�HW�&DUWRJUDSKLH�7KpPDWLTXH�HQ�$UFKpRORJLH��1RWHV�
HW�0RQRJUDSKLHV�7HFKQLTXHV����������������&�1�5�6���3DULV�

6FROODU��,��������*HRGHWLF�DQG�FDUWRJUDSKLF�SUREOHPV�LQ�DUFKDHRORJLFDO�GDWD�EDVHV�DW�DQG�ZLWKLQ�WKH�
ERXQGDULHV�RI�VRPH�FRXQWULHV��&RPSXWHU��$SSOLFDWLRQV�LQ�$UFKDHRORJ\�������������������%$5��
2[IRUG�

6FROODU��,��������:KHUH�RQ�(DUWK�LV�,W"�$$5*�1HZV������������������

6FKXW�� 7�*�� 7UDQVIRUPDWLH� YDQ� UHFKWKRHNLJH� 5'�FR|UGLQDWHQ� RS� GH� HOOLSVRćGH� YDQ� %HVVHO�� 1*7�
*HRGHVLD��������������������

6FKZHL]HULVFKHV� 3URMHNWLRQVV\VWHP�� %XQGHVDPW� I�U� /DQGHVWRSRJUDSKLH�� &+� ����� :DEHUQ��
6ZLW]HUODQG��)RUPHOQ�I�U�GLH�8PUHFKQXQJ�YRQ�/DQGHVNRRUGLQDWHQ�LQ�JHRJUDSKLVFKH�.RRUGLQDWHQ�
XQG�XPJHNHKUW��������QR�DXWKRU��

6LJO�� 5��� 7RUJH��:�� ������ %HULFKWH� ]XU�;9,,�*HQHUDOYHUVDPPOXQJ� GHU� ,8**��'H]HPEHU� ������
=HLWVFKULIW�I�U�9HUPHVVXQJVZHVHQ������������������

�6Q\GHU��-�3��������0DS�3URMHFWLRQV�8VHG�E\�WKH�86�*HRORJLFDO�6XUYH\���QG�HG���*HRORJLFDO�6XUYH\�
%XOOHWLQ�������8�6��*RYHUQPHQW�3ULQWLQJ�2IILFH�,������������:DVKLQJWRQ��'�&��

�6Q\GHU��-�3��������&RPSXWHU���$VVLVWHG�0DS�3URMHFWLRQ�5HVHDUFK��*HRORJLFDO�6XUYH\�%XOOHWLQ�������
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8�6��*RYHUQPHQW�3ULQWLQJ�2IILFH�,������������:DVKLQJWRQ��'�&��

6Q\GHU��-�3���������0DS�3URMHFWLRQV���$�:RUNLQJ�0DQXDO��8�6��*HRORJLFDO�6XUYH\�3URIHVVLRQDO�3DSHU�
������������FRUUHFWHG�UHSULQW������

6Q\GHU��-�3���6WHZDUG��+��������%LEOLRJUDSK\�RI�0DS�3URMHFWLRQV��8�6��*HRORJLFDO�6XUYH\�%XOOHWLQ�
������'HQYHU��&2�������

8QLWHG�1DWLRQV�������7KH�VWDWXV�RI�ZRUOG�WRSRJUDSKLF�PDSSLQJ��:RUOG�&DUWRJUDSK\����������8QLWHG�
1DWLRQV�3XEOLFDWLRQ�(���,����1HZ�<RUN�

9HUPHHU��0��HG��&R�RUGLQDWH�6\VWHPV��*36�DQG�WKH�*HRLG��5HSRUWV�RI�WKH�)LQQLVK�*HRGHWLF�,QVWLWXWH��
������,6%1���������������+HOVLQNL�������

<DQJ��4���6Q\GHU��-�3���7REOHU��:�5���0DS�3URMHFWLRQ�7UDQVIRUPDWLRQ��3ULQFLSOHV�DQG�$SSOLFDWLRQV��
7D\ORU�DQG�)UDQFLV��/RQGRQ�������

=DUUDRD��1��&RRUGLQDWH�V\VWHPV�LQ�1RUZD\��LQ��9HUPHHU��DERYH���S�����������

2Q�/LQH�5HIHUHQFHV���
)RU�D�JRRG�JHQHUDO�H[SODQDWLRQ�RI�FR�RUGLQDWH�V\VWHPV�WKH�IROORZLQJ�FRQWDLQV�XVHIXO�OLQNV��
KWWS���ZZZ�FRORUDGR�HGX�JHRJUDSK\�JFUDIW�QRWHV�JSV�JSVBI�KWPO�

)RU�GDWXP�WUDQVIRUPDWLRQV�DQG�WKHLU�PDWKHPDWLFV�VHH�WKH�VXSHUE�$XVWUDOLDQ�GRFXPHQWDWLRQ�DW���
KWWS���ZZZ�DQ]OLF�RUJ�DX�LFVP�JGDWP�JGDWP�KWP�DQG�KWWS���ZZZ�DXVOLJ�JRY�DX�

)RU�GHWDLOHG�UHIHUHQFHV�WR�(XURSHDQ�V\VWHPV�VHH�6WHIDQ�$��9RVHU
V�YHU\�XVHIXO��

KWWS���ZZZ�JHRFLWLHV�FRP�&DSH&DQDYHUDO������PDSUHI�KWPO�

7KH�PRVW�H[KDXVWLYH�GDWDEDVH�IRU�LQWHUQDWLRQDO�DQG�QDWLRQDO�JULG�V\VWHPV�DV�ZHOO�DV�IRU�FRQVWDQWV�
QHHGHG�IRU�WUDQVIRUPDWLRQ�EHWZHHQ�WKHP�XVLQJ�WKH�0RORGHQVN\�RU��'�+HOPHUW�WUDQVIRUPV�XVHG�WR�EH�
IRXQG�DW��

KWWS���ZZZ�HSVJ�RUJ�

'0$�70��������LV�DYDLODEOH�LQ�3')�DQG�+70/�IRUPDW�RQ�WKH�:HE��
KWWS����������������*DQG*�SXEV�KWPO�

$�YHU\�FOHDU�DQG�FRQFLVH�VXPPDU\�RI�PDQ\�RI�WKH�IRUPXODH�QHHGHG�IRU�PDMRU�JULG�V\VWHPV�EDVHG�RQ�
6Q\GHU�FDQ�EH�IRXQG�LQ�WKH�ILOH�326&��'2&�LVVXHG�E\�WKH�3HWURWHFKQLFDO�2SHQ�6RIWZDUH�&RUSRUDWLRQ�
HQWLWOHG� � �326&� OLWHUDWXUH� SHUWDLQLQJ� WR� *HRJUDSKLFDO� DQG� 3URMHFWHG� &RRUGLQDWH� 6\VWHP�
7UDQVIRUPDWLRQV����6HH�WKH�326&�:HE�VLWH��

KWWS���ZZZ�SRVF�RUJ�IRU�IXWKHU�GHWDLOV��RU�

KWWS���ZZZ�LKVHQHUJ\�FRP�

DQG�VHDUFK�IRU�SRVF��
'RZQORDG�WKH�ILOH�JQRWH��]LS�ZKLFK�FRQWDLQV�JQRWH��GRF��D�:RUG�IRU�:LQGRZV���IRUPDWWHG�SDSHU�
ZKLFK�PD\�EH�SULQWHG�XVLQJ�:RUG3DG�RU�PDQ\�YHUVLRQV�RI�:RUG�IRU�:LQGRZV�RU�HTXLYDOHQWV��7KH�
ODWHVW�UHYLVLRQ�LV�GDWHG�6HSWHPEHU�������

5DLYR�$XQDS��RI��WKH�8QLYHUVLW\�RI�7DUWX��'HSDUWPHQW�RI�*HRJUDSK\�PDLQWDLQV�D�VLWH�ZLWK�(VWRQLDQ�
GDWD��
KWWS���ZZZ�JHR�XW�HH�aUDLYR�(67&225'�+70/�
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6HH�DOVR�WKH�ZHE�SDJH�IURP�5��%XUWFK�IRU�OLQNV�WR�D�QXPEHU�RI�GDWXP�VRXUFHV�DQG�RWKHU�UHOHYDQW�
UHIHUHQFHV��

KWWS���XVHUV�QHWRQHFRP�QHW�aUEXUWFK�JHRGHV\�GDWXPV�KWPO
�� ([HF)LOH��KWWS���XVHUV�QHWRQHFRP�QHW��
aUEXUWFK�JHRGHV\�GDWXPV�KWPO���

7KH�UDWKHU�FRPSOH[�V\VWHP�XVHG�LQ�)LQODQG�LV�YHU\�FOHDUO\�H[SODLQHG�DW��

KWWS���ZZZ�QOV�IL�NDUWWD�MXONDLVX�NNM�KWPO�

)RU�UHFHQW�LQIRUPDWLRQ�RQ�+XQJDU\�VHH��
KWWS���OD]DUXV�HOWH�KX�JE�JHRGH]�JHRGLQG�KWP�

,I�\RX�DUH�LQ�WKH�86$�DQG�ZRUN�IRU�D�86�*RYHUQPHQW�DJHQF\�RU�KDYH�D�FRQWUDFW�ZLWK�RQH��\RX�PD\�
ZLVK�WR�FRQVXOW��
KWWS���ZZZ�QLPD�PLO�JHRVSDWLDO�6:B722/6�1,0$086(�

2XWVLGH�WKH�86$��GRZQORDG�WKH�VRXUFH�YHUVLRQ�FDOOHG�JHRWUDQVBZLQGHY�]LS�IURP��
KWWS���ZZZ�UHPRWHVHQVLQJ�RUJ�GRZQORDG�1,0$�SKS��*(275$16�

7KH�ELQDU\�YHUVLRQ�IRU�:LQGRZV�GRHV�QRW�FRQWDLQ�DOO�WKH�ILOHV�QHHGHG�DQG�GRHV�QRW�UXQ��*HRWUDQV��LV�D�
JHQHUDO�XWLOLW\�SURJUDPPH�IRU�WUDQVIRUPDWLRQ�EHWZHHQ�PDQ\�GLIIHUHQW�PDS�SURMHFWLRQV��GDWXPV�DQG�
RWKHU�XVHIXO�IHDWXUHV��+RZHYHU�SUHFLVLRQ�LV�OLPLWHG�WR���PHWUH��

0DQ\�RI�WKH�OLQNV�DERYH�FKDQJH�IUHTXHQWO\��EXW�VRPH�GR�KDYH�H[FHOOHQW�XS�WR�GDWH�OLQNV�WR�RWKHUV��
7KDQNV� WR� WKH�:HE� DQG� WR� H�PDLO��PRVW� RI� WKH�ZRUN� GHVFULEHG� LQ� WKLV� SDSHU� KDV� EHHQ� SRVVLEOH��
*HRGLVLVWV�DQG�PDS�VSHFLDOLVWV�LQ�QHDUO\�DOO�RI�WKH�FRXQWULHV�PHQWLRQHG�DERYH�KDYH�IUHHO\�RIIHUHG�WKH�
LQIRUPDWLRQ�QHHGHG�WR�WU\�WR�RYHUFRPH�WKH�FKDRV�DV�PXFK�DV�SRVVLEOH��

5HPDJHQ��)HEUXDU\����������
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µ7KH�GHVLJQ�RI� WKH�IDFWRU\�ZDV�EDVHG�DURXQG�D�JULG�RI�QLQH�VSHFWDFXODU�FRQFUHWH�GRPHG�
YDXOWV«LW�ZDV�OLJKW��DLU\��KDQGVRPH�DQG�GRRPHG�IURP�WKH�VWDUW�¶�

�*ODQFH\�������������

,QWURGXFWLRQ�
7KH�'XQORS�6HPWH[�)DFWRU\�&RPSOH[�RU� %U\QPDZU�5XEEHU�)DFWRU\���5&$+0:�1351�
�������62������������LQ�%ODHQDX�*ZHQW��6RXWK�:DOHV��DFKLHYHG�QDWLRQDO�KHDGOLQHV�GXULQJ�
������DOEHLW�EULHIO\��ZKHQ�D�VHULHV�RI�SURSRVDOV��UHFRPPHQGDWLRQV�DQG�SURWHVWV�RYHU�VHYHUDO�
\HDUV�IDLOHG�WR�VDYH�WKH�ILUVW�OLVWHG�SRVW�ZDU�H[DPSOH�RI�PRGHUQ�DUFKLWHFWXUH�LQ�%ULWDLQ�IURP�
GHPROLWLRQ��7KH�IDFWRU\�KDG�EHHQ�SKRWRJUDSKHG�IURP�WKH�DLU�RQ�D�QXPEHU�RI�RFFDVLRQV�E\�WKH�
5R\DO�&RPPLVVLRQ�RQ�WKH�$QFLHQW�DQG�+LVWRULFDO�0RQXPHQWV�RI�:DOHV��5&$+0:��DV�SDUW�
RI�D�:DOHV�ZLGH�SURJUDPPH�RI�UHFRQQDLVVDQFH��2FFDVLRQDO������\HDUO\��UHFRUGLQJ�RI�WKH�
5XEEHU� )DFWRU\� FXOPLQDWHG� LQ� D� VHW� RI� DHULDO� SKRWRJUDSKV� WDNHQ� RQO\� WHQ� GD\V� EHIRUH�
GHPROLWLRQ�ZRUN�EHJDQ��7KHVH�LQFOXGHG�PRQRFKURPH�DQG�FRORXU�VWHUHRVFRSLF�REOLTXH�LPDJHV��
ZKLFK�DOORZ�WKH�WUXH�JORU\�RI�WKH�ZRUOG�IDPRXV�GRPHG�VWUXFWXUH�WR�EH�VHHQ�DQG�VWXGLHG�LQ�
WKUHH�GLPHQVLRQV�HYHQ�WKRXJK�WKH�RULJLQDO�EXLOGLQJ�QR�ORQJHU�VWDQGV��

$HULDO�UHFRUGLQJ�RI�LQGXVWULDO�DQG�DUFKLWHFWXUDO�VLWHV�
%XLOGLQJV� DQG� LQGXVWULDO� VWUXFWXUHV� KDYH� DOZD\V� IRUPHG� D� NH\� VXEMHFW� IRU� WKH� 5R\DO�
&RPPLVVLRQ¶V�SURJUDPPH�RI�DHULDO�UHFRQQDLVVDQFH��7KH�SULQFLSDO�DLP�RI�WKLV�SURJUDPPH�LV�
WKH�SKRWRJUDSK\�RI�DUFKDHRORJLFDO�DQG�KLVWRULFDO�VLWHV�DQG�ODQGVFDSHV��EXW�WKH�ZRUN�FRYHUV�
HYHU\WKLQJ�IURP�LQGXVWULDO�DQG�PDULWLPH�VLWHV�WR�WKH�DUFKLWHFWXUDO�ODQGPDUNV�RI�YLOODJHV��WRZQV�
DQG�FLWLHV�DQG�WKHLU�VXUURXQGLQJ�ODQGVFDSHV��

2QH�RI�WKH�JUHDW�VWUHQJWKV�RI�WKH�DHULDO�SHUVSHFWLYH�LV�LWV�DELOLW\�WR�EULQJ�FRKHUHQFH�WR�FRPSOH[�
SDWWHUQV�RI�EXLOGLQJV�RU�VWUXFWXUHV�ZKLFK�PD\�EH�GLIILFXOW��WLPH�FRQVXPLQJ�RU�GDQJHURXV�WR�
UHFRUG�DW�JURXQG�OHYHO��,QDFFHVVLEOH�SDUWV�RI�EXLOGLQJV�VXFK�DV�URRI�WRSV�DQG�SDUDSHWV�FDQ�EH�
VHHQ�DQG�UHFRUGHG�IURP�WKH�DLU��ZKLOVW�D�KLJK�YLHZ�VKRZLQJ�DQ�RYHUDOO�SODQ�DQG�ODQGVFDSH�
FRQWH[W�FDQ�KDYH�DQ� LPPHGLDF\�DQG� LPSDFW� ODFNLQJ� LQ�D�JURXQG�SKRWRJUDSK��7KUHDWHQHG�
EXLOGLQJV�RU�ZRUNLQJ�LQGXVWULDO�FRPSOH[HV�FDQ�DOVR�EH�GLIILFXOW�WR�DFFHVV��PDNLQJ�WKH�DHULDO�
SHUVSHFWLYH�YDOXDEOH�LQ�LOOXVWUDWLQJ�UHVWULFWHG�RU�GDQJHURXV�DUHDV��7KH�LGHDO�DSSURDFK�LV�IRU�RQH�
PHWKRG�RI�VXUYH\�WR�LQIRUP�WKH�RWKHU��DQG�WKH�IO\LQJ�SURJUDPPH�URXWLQHO\�UHFRUGV�VWUXFWXUHV�
ZKLFK�DUH�WKH�VXEMHFW�RI�LQWHQVLYH�JURXQG�VXUYH\V�RU�SKRWRJUDSKLF�SURMHFWV��

6LQFH�LWV�LQFHSWLRQ�LQ�������WKH�5&$+0:�IO\LQJ�SURJUDPPH�KDV�PDGH�HQRUPRXV�SURJUHVV�
WRZDUGV�UHFRUGLQJ�WKH�LQGXVWULDO�KHULWDJH�RI�:DOHV��WRJHWKHU�ZLWK�NH\�H[DPSOHV�RI�PRGHUQ�
DUFKLWHFWXUH��7KH�FROOLHULHV�RI�6RXWK�:DOHV�ZHUH�LQWHQVLYHO\�UHFRUGHG�LQ�WKH�HDUO\�����V��
SDUWLFXODUO\� GXULQJ� ����� E\� &KULV�0XVVRQ�� WKHQ� ,QYHVWLJDWRU� IRU� $HULDO� 3KRWRJUDSK\� DW�
5&$+0:��LQ�WKH�IDFH�RI�WKHLU�LPPLQHQW�GHPLVH��7KH�UHVXOWDQW�LPDJHV�VKRZ�DQ�LQGXVWU\�LQ�
WUDQVLWLRQ��GRFXPHQWLQJ�FROOLHULHV�DQG�LQGXVWULDO�ODQGVFDSHV�ZKLFK�GR�QRW�H[LVW�WRGD\��$HULDO�
SKRWRJUDSK\�RI�7DII�0HUWK\U�FROOLHU\�VXSSOHPHQWHG�GHWDLOHG�SURFHVV�UHFRUGLQJ�E\�5&$+0:�
LQGXVWULDO� VWDII� EHIRUH� DQG� DIWHU� LWV� FORVXUH� �0XVVRQ� ������ ��������$V�ZHOO� DV� WKH�PDLQ�
LQGXVWULDO�VWUXFWXUHV�RI�:DOHV�VXFK�DV�WKH�FROOLHULHV��UHILQHULHV��GRFNV�DQG�WUDQVSRUW�V\VWHPV��

5HFRUGLQJ�LQGXVWULDO�EXLOGLQJV�IURP�WKH�DLU�±�WKH�FDVH�RI�WKH�%U\QPDZU�
5XEEHU�)DFWRU\�

7RE\�'ULYHU�
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notable examples of modern architecture frequently make fitting subjects for aerial 
photography. Targets photographed in recent years include the Inmos Building, Newport, The 

Great Glasshouse at the National Botanic Garden of Wales, Carmarthen, the Severn Bridge 
and Second Severn Crossing, the Millennium Stadium, Cardiff, the art deco lido at Cold 

Knap, Barry and the Coopers Works in nearby Llanfoist, whose unique arched sawtooth roof 
built in 1961 was reputedly inspired by Brynmawr. 

 

The Brynmawr Rubber Factory  
(general sources: Perry and Saint 1994; Glancey 1998; Concrete Quarterly 2000; BBC News 

Wales Online) 
 

Constructed between 1947 and 1953, the Brynmawr Rubber Factory achieved worldwide 

fame for its innovative architecture and is credited with inspiring the design of the Sydney 
Opera House. Central to the factory’s ground-breaking design were the nine repetitive 

reinforced concrete domes, each one a vast 26 by 19 metres, which roofed the huge building, 
a solution both to the lack of steel in post-war Britain and the need for column-free spaces on 

the factory floor for the sequential manufacturing process. The factory design by The 

Architects Co-Partnership and the inventive engineer Ove Arup, also embodied new ethics for 
the workplace. It was to be a high quality building where workers and managers would share 

entrances and work spaces. In its time it was one of the five biggest redevelopment projects in 
post-war Europe, and a great symbol of optimism for the depressed community of Brynmawr. 

For much of its life it was used for the manufacture of vinyl floor finishes, before changing 

economic circumstances and strike action forced its closure in January 1982. Staff from the 
Royal Commission completed two photographic surveys of the derelict shell in 1986 and 

1999, resulting in an unparalleled image record from the ground that can be consulted in the 
National Monuments Record of Wales. 

 

For many years various developers and pressure groups attempted to find a new use for the 
Grade II* listed building, whose vast roofed interior space seemed so suited to modern needs. 

The factory was de-listed in 1996, and in August 2000, a £35m retail and housing 
development was announced for the site by the Welsh Assembly, signalling its imminent 

demolition. At around the same time, World Heritage Status was announced for the 

Blaenavon landscape in the neighbouring local authority of Torfaen, in recognition of the 
world importance of its industrial history. Despite this very clear message about the economic 

potential of Wales’ industrial heritage for regenerating impoverished communities, eleventh-
hour protests and high-profile campaigns in the Welsh press failed to halt the demolition 

work.  

 

Recording the Factory from the air  

Approaching by light aircraft from Shobdon airfield (Herefordshire) to the north, one gets an 
immediate sense of the geographical setting of Brynmawr. From the green valleys crowded 

with small villages, castles and meadows between Hay on Wye and Llangorse, bordered by 

the Black Mountains to the east, one is impressed by the scale of the escarpment rising up 
some 400 metres from the valley of the Usk which marks the head of the South Wales 

Valleys. At the very edge of the windswept and desolate moorlands of Mynydd Llangatwg 
(529 m) and Mynydd Llangynidr (541 m), before the start of the deep north-south 

industrialised valleys of Rhymney, Ebbw Vale and Abertillery, is an east-west saddle of 

ground cradling the industrial towns of Blaenavon, Bryn-mawr and Tredegar.  
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)URP�WKH�DLU��SULRU�WR�LWV�GHPROLWLRQ��WKH�5XEEHU�)DFWRU\�ZDV�GLIILFXOW�WR�VSRW�DPRQJ�WKH�XUEDQ�
VSUDZO�DQG�SOHWKRUD�RI�PRGHUQ�SUH�IDEULFDWHG�LQGXVWULDO�XQLWV��$OWKRXJK�DHULDO�SKRWRJUDSKV�
WDNHQ� VRRQ� DIWHU� LWV� FRPSOHWLRQ� VKRZHG� LW� DV� D� JUH\�ZKLWH� FRQFUHWH� EHDFRQ� DPLGVW� WKH�
EODFNHQHG�VXUURXQGLQJV�RI�%U\QPDZU�DQG�(EEZ�9DOH��E\�WKH�����V�WKH�VWUXFWXUH�KDG�EHFRPH�
JUH\�EODFN�DQG�RYHUJURZQ��7KH�ODQGVFDSHG�:DHQ�3RQG�DGMRLQLQJ�WKH�IDFWRU\�SURYHG�D�XVHIXO�
DLG�WR�GLVWDQW�QDYLJDWLRQ��

7KH�HDUOLHVW�NQRZQ�REOLTXH�DHULDO�SKRWRJUDSKV�RI�WKH�IDFWRU\�ZHUH�WDNHQ�E\�WKH�5R\DO�$LU�
)RUFH�GXULQJ�JHQHUDO�UHFRUGLQJ�RI�WKH�VRXWK�:DOHV�9DOOH\V�RQ�WKH����WK��2FWREHU�������VRUWLH�
��������� )LJ� ��� 7KHVH� GUDPDWLF� YLHZV�� WDNHQ� IURP� ����� IHHW�� VKRZ� WKH� IDFWRU\� XQGHU�
FRQVWUXFWLRQ�ZKLOH�WKH�LQQRYDWLYH�FRQFUHWH�ERLOHU�KRXVH�DFURVV�WKH�URDG�KDV�EHHQ�ILQLVKHG��

)LJXUH����$� VSOHQGLG� ORZ�OHYHO� SDVV�RI� WKH�%U\QPDZU�5XEEHU�)DFWRU\�� WDNHQ�XQGHU� VKLIWLQJ� FORXG�GXULQJ� LWV�
FRQVWUXFWLRQ�LQ�2FWREHU�������E\�WKH�5R\DO�$LU�)RUFH��7KH�YLHZ�VKRZV�WKH�PDLQ�IDFWRU\�EXLOGLQJ�WR�WKH�OHIW�RI�WKH�
URDG��EHIRUH�HUHFWLRQ�RI�WKH�FRQFUHWH�GRPHV��7R�WKH�ULJKW�RI�WKH�URDG�VWDQGV�WKH�QHZO\�FRPSOHWHG�LQQRYDWLYH�
ERLOHU�KRXVH�EXLOGLQJ��LQ�D�SDWFK�RI�VXQ��7KLV�YLHZ�ORRNV�QRUWK�WR�%U\QPDZU�LWVHOI���&URZQ�&RS\ULJKW������02'��
QHJ�UHI�����������������
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)LJXUH����7KH�GHUHOLFW�IDFWRU\�FRPSOH[�ORRNLQJ�TXLHW��EXW�VWUXFWXUDOO\�FRPSOHWH�LQ�������7KH�YLHZ�LV�
IURP�WKH�VRXWK�ZHVW�VKRZLQJ�:DHQ�3RQG�LQ�WKH�ULJKW�IRUHJURXQG���&URZQ�&RS\ULJKW�5&$+0:��1HJ�
UHI�������������

)LJXUH����%U\QPDZU�5XEEHU�)DFWRU\�RQ�D�IURVW\�DIWHUQRRQ�LQ�0DUFK�������ZLWK�D�GXVWLQJ�RI�VQRZ�RQ�
WKH�GRPHV�DQG�FRQWUDFWRU¶V�FDELQV�DQG�YHKLFOHV�SUHVHQW��$W�WKLV�WLPH�WKH�ODWHU�UDQJH�RI�LQGXVWULDO�
XQLWV�RQ�WKH�ZHVW��ULJKW�KDQG�VLGH��KDG�EHHQ�GHPROLVKHG�DQG�WKH�ZKROH�VWUXFWXUH�ORRNV�JHQHUDOO\�
GLODSLGDWHG��7KH�ERLOHU�KRXVH�FDQ�EH�VHHQ�WR�WKH�ORZHU�OHIW�RI�WKH�IUDPH���&URZQ�&RS\ULJKW�
5&$+0:��1HJ�UHI����������������
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7KHVH�UHPDLQ�D�YDOXDEOH�KLVWRULFDO�UHFRUG�RI�WKH�FRQVWUXFWLRQ�SURFHVV��EXW�RQO\�WKH�SULQWV��ZLWK�
QR�QHJDWLYHV��VXUYLYH�LQ�WZR�QDWLRQDO�DLU�SKRWR�DUFKLYHV��&DPEULGJH�8QLYHUVLW\�SKRWRJUDSKHUV�
WRRN�RQO\�RQH�REOLTXH�SKRWR�RI�WKH�EXLOGLQJ�LQ�6HSWHPEHU�������UHIHUHQFH��&(4������DV�SDUW�
RI�D�ZLGHU�ODQGVFDSH�YLHZ��

5&$+0:�KDV�SKRWRJUDSKHG�WKH�IDFWRU\�RQ�IRXU�GLIIHUHQW�RFFDVLRQV�GXULQJ�WKH�ODVW�GHFDGH��
LQ�������)LJ�����������DQG�RQ�WZR�RFFDVLRQV�LQ�������2EOLTXH�DHULDO�FRYHU�ZDV�REWDLQHG�RQ�
WKH���VW��0DUFK�������)LJ�����ZKHQ�WKH�PDLQ�IDFWRU\�EXLOGLQJ�ZLWK�LWV�GRPHG�FRQFUHWH�URRI�ZDV�
VWLOO�LQWDFW��HYHQ�WKRXJK�PDQ\�RI�WKH�VXUURXQGLQJ�VWUXFWXUHV�KDG�DOUHDG\�EHHQ�UHPRYHG�WR�
PDNH�ZD\�IRU�UHGHYHORSPHQW��2Q�WKH����VW��-XQH����������GD\V�EHIRUH�ILQDO�GHPROLWLRQ��ZKHQ�
RQO\�WKH�FRUH�VWUXFWXUH�RI�QLQH�FRQFUHWH�GRPHV�UHPDLQHG�VWDQGLQJ��QXPHURXV�VWHUHR�REOLTXH�
LPDJHV�ZHUH�REWDLQHG�XVLQJ�RQH��RU�WZR�VHFRQG�GHOD\V�EHWZHHQ�SKRWRJUDSKV�RQ�ORZ�OHYHO�
SDVVHV�RI�WKH�VLWH��)LJV���	�����6LPLODU�VWHUHR�REOLTXHV�ZHUH�WDNHQ�RI�WKH�QHDUE\�(EEZ�9DOH�
VWHHOZRUNV�RQ�WKH�VDPH�IOLJKW��DOVR�WKUHDWHQHG�ZLWK�FORVXUH��%RWK�PRQRFKURPH�DQG�FRORXU�
VWHUHR�SDLUV�QRZ�H[LVW�UHFRUGLQJ�WKH�5XEEHU�)DFWRU\�LQ�LWV�ODQGVFDSH�FRQWH[W�DQG�FORVH�XS��
7KHVH� FDQ� SURYLGH� D� WKUHH�GLPHQVLRQDO� LPDJH� RI� WKH� VWUXFWXUHV� ZKHQ� YLHZHG� ZLWK� D�
VWHUHRVFRSH�DQG�RIIHU�D�XQLTXH�VRXUFH�IRU�VWXG\LQJ�WKH�

)LJXUH����7KH�IDFWRU\�IURP�WKH�QRUWK�HDVW��RQ�D�EUHH]\�VXPPHU¶V�GD\�LQ�-XQH����������GD\V�EHIRUH�WKH�GHPROLWLRQ�
RI�WKH�FHQWUDO�GRPHV��'HPROLWLRQ�ZRUN�LV�PDNLQJ�UDSLG�SURJUHVV�RQ�WKH�QRUWK�UDQJH�RI�EXLOGLQJV�DGMRLQLQJ�WKH�
GRPHV�ZKLOH�PXFK�RI�WKH�VXUURXQGLQJ�ODQG�LV�EHLQJ�SUHSDUHG�IRU�UHGHYHORSPHQW��(YHQ�DW�WKLV�VWDJH��HOHYHQWK�KRXU�
SURWHVWV�ZHUH� FRQWLQXLQJ� WR� VDYH� DW� OHDVW� WKH� VWDQGLQJ� FRUH� RI� WKH� IDFWRU\� IRU� UH�XVH� DQG� SRVWHULW\�� �&URZQ�
&RS\ULJKW�5&$+0:��1HJ�UHI����������������
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GRPHG�URRI�VWUXFWXUH�DQG�WKH�IDFWRU\�DV�D�ZKROH�IURP�DQ�REOLTXH�DHULDO�SHUVSHFWLYH��7KH�
JUHDWHVW� SRWHQWLDO� IRU� WKLV� LPDJHU\� OLHV� LQ� LWV� DSSOLFDWLRQ� ZLWKLQ� DQ� DSSURSULDWH� GLJLWDO�
HQYLURQPHQW��WR�DOORZ�WKH�VWHUHR�SDLUV�WR�EH�YLHZHG�RQ�VFUHHQ�RU�HYHQ�XVHG�IRU�D���'�µYLUWXDO¶�
UHFRQVWUXFWLRQ�RI�WKH�IDFWRU\��

&RQFOXVLRQ�
2EOLTXH� VWHUHR� UHFRUGLQJ� IRUPV� D� IDLUO\� VWDQGDUG� SDUW� RI� QDWLRQDO� DHULDO� UHFRQQDLVVDQFH�
SURJUDPPHV�LQ�WKH�8.��XVXDOO\�WR�HQDEOH�EHWWHU�XQGHUVWDQGLQJ�DQG�FOHDUHU�LQWHUSUHWDWLRQ�RI�
DUFKDHRORJLFDO�IHDWXUHV�ZLWK�D�GHJUHH�RI�VXUIDFH�WRSRJUDSK\��RU�WR�HQDEOH�YHU\�VOLJKW�IHDWXUHV�
WR�EH�VHHQ�ZLWK�JUHDWHU�FODULW\��0RVW�IO\LQJ�SURJUDPPHV��KDYH�VXFK�D�IXOO�UDQJH�RI�VXUYH\�
SULRULWLHV�WKDW�SURYLGLQJ�DHULDO�FRYHU�RI�SDUWLFXODU�VWUXFWXUHV�ZLWKLQ�D�ILQLWH�WLPHWDEOH�FDQ�EH�
LPSRVVLEOH��XQOHVV�VXIILFLHQW�QRWLFH�RI�DW�OHDVW�VHYHUDO�PRQWKV�LV�SURYLGHG��7KDQNIXOO\��WKH�
FRPSOHWH�GHPROLWLRQ��DQG�WKHUHIRUH�UHPRYDO�IURP�WKH�ODQGVFDSH��RI�VWUXFWXUHV�RI�QDWLRQDO��LI�
QRW�ZRUOG��LPSRUWDQFH�LV�D�UDUH�HYHQW��:KHQ�WKLV�GRHV�RFFXU��DV�ZLWK�WKH�%U\QPDZU�5XEEHU�
)DFWRU\��WKH�SRWHQWLDO�IRU�ORZ�OHYHO�VWHUHR�DHULDO�SKRWRJUDSK\�WR�SURYLGH�WKH�RQO\�VXEVWDQWLYH�
WKUHH�GLPHQVLRQDO� YLHZV� IRU� UHVHDUFK� DQG� VWXG\� ORQJ� LQWR� WKH� IXWXUH�� VKRXOG� QRW� EH�
XQGHUHVWLPDWHG��

)LJXUH����6WHUHR�SDLU� RI� WKH� IDFWRU\� IURP� WKH�QRUWK�� WDNHQ�RQ����VW�� -XQH�������2QH� WR� µWU\� DW� KRPH¶�� �&URZQ�
&RS\ULJKW�5&$+0:��1HJ�UHIV���������������	�����
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Internet resources 

A selection of ground photographs and conceptual sketches of redevelopment proposals can 
be seen at: www.brynmawrrubberfactory.co.uk 

 
News stories charting the history and eventual demolition of the factory, from BBC New 

Wales online, can be read at the following Internet address: 

http://newssearch.bbc.co.uk/cgi-bin/results.pl?tab=news&scope=news&q=brynmawr 
 

‘The Imminent Death of a Modern Monument’ from Concrete Quarterly, Issue 198, Spring 
2000 http://www.concretequarterly.com/issue198/current_issue/brynmawr.pdf 
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Derrick Riley Bursary for Aerial Archaeology 

This annual award is offered to assist the bursary holder in the making, analysis or interpretation 
of aerial photographs.  The bursary provides financial assistance up to the sum of £500 to help 

meet travel, flying expenses, film processing or similar costs necessarily incurred during the 

work.  The panel will accept applications for smaller amounts and reserve the right to make 
two, smaller, awards if this is adjudged to be the most beneficial decision in any given year.  In 

recognition of Derrick’s encouragement of young scholars preference may be given to younger 
applicants. 

Conference grants are also available. 

Application forms can be obtained from: 
 Professor Keith Branigan, Dept of Archaeology and Prehistory, University of Sheffield, 

  Sheffield  S10 2TN, UK (c/o A.Callinswood@sheffield.ac.uk) 

 

      … to whom completed forms should be returned by 

April 30.  Successful applicants will be informed before the end of May. 
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7KLQNLQJ�DQG�GRLQJ�DHULDO�SKRWRJUDSK\�

.HQQHWK�%URSK\�

³�7R�VQDWFK�D�PRPHQW��7KH�DVSLUDWLRQ�RI� WKH� VQDSVKRW� LV�QRW� WR�EH�D�JUHDW�SLFWXUH�� WR�GLVSOD\� LWV�
DHVWKHWLF�TXDOLWLHV��,W�LV�WR�VWDQG�IRU�VRPHWKLQJ��WR�TXRWH�VRPHWKLQJ�ZKLFK�PHDQV�VRPHWKLQJ�WR�PH�́ �

�6KDQNV�������������

³�$HULDO�DUFKDHRORJ\�KDV�KDG�WZR�KHURLF�HSRFKV��:RUOG�:DU�,�DQG�:RUOG�:DU�,,�́ �
�'HXHO������������

³�:H�UHDG�ZLWK�WKH�H\HV�́ ���3HUHF�������������

7KDW�WKHUH�LV�PRUH�WKDQ�DQ�HOHPHQW�RI�KXPDQ�SDUWLFLSDWLRQ�DQG�VXEMHFWLYLW\�LQ�WKH�SUDFWLFH�RI�
DHULDO� SKRWRJUDSK\� ZDV� GHEDWHG� LQ� $$5*QHZV�� UHFHQWO\� �5DF]NRZVNL� ������� DQG� -RQHV�
���������-RQHV�VDZ�5DF]NRZVNL¶V�SDSHU�DV�D�SOHD�IRU�WKHRULVWV��µSRVW�SURFHVVXDOLVWV¶��WR�WDNH�
PRUH�QRWLFH�RI�DHULDO�SKRWRJUDSK\�LQ�DUFKDHRORJ\��ZKHUHDV�5DF]NRZVNL�ZDV�DVNLQJ�DHULDO�
DUFKDHRORJLVWV� WR� VWDUW� WDNLQJ� QRWLFH� RI� DUFKDHRORJLFDO� DQG� VRFLDO� WKHRU\�� 7KHVH� SDSHUV�
HVVHQWLDOO\�SOD\HG�RXW�WKH�WKHRU\���SUDFWLFH�GLYLGH�WKDW�VHHPV�VR�HYLGHQW�LQ�DUFKDHRORJ\�WRGD\�
�FI��6KDQNV�	�0F*XLUH��������D�GLYLGH�WKDW�LV�D�VRXUFH�RI�PXFK�XQGHUO\LQJ� WHQVLRQ��GXULQJ�DQ\�
DUFKDHRORJLFDO�XQGHUWDNLQJ��

7R�DGG�WR�WKLV�SRVLWLYH�GLDORJXH��WKLV�SDSHU�ZLOO�FRQVLGHU�ZKDW�LV��IRU�PH��DQ�LPSRUWDQW�WKHPH��
7KLV�FRXOG�EH�VXPPHG�XS�DV�WKH�QHJOHFWHG�UROH�RI�VXEMHFWLYLW\�ZLWKLQ�DHULDO�DUFKDHRORJ\��D�
PHWKRG�WKDW�DSSDUHQWO\�VWULYHV�WRZDUGV�REMHFWLYLW\��,�ZLOO�DUJXH�WKDW� ZH��LQIOXHQFH�DQG�ELDV�WKH�
UHVXOWV� RI� UHFRQQDLVVDQFH� LQ� PDQ\� ZD\V�� WKURXJK� RXU� SUHFRQFHSWLRQV�� PRWLYDWLRQV��
LQWHUSUHWDWLRQV�DQG�H[SHULHQFHV��)XUWKHUPRUH�,�ZDQW�WR�VXJJHVW�WKDW�WKHUH�LV�QRWKLQJ�ZURQJ�
ZLWK� WKLV�� EXW� WKDW� LW� LV� DQ� LQHYLWDEOH� SDUW� RI� DUFKDHRORJLFDO� ILHOGZRUN�� :H� KDYH� WR�
DFNQRZOHGJH�LW��QRW�LJQRUH�LW��7KLV�LV�ZKDW�5DF]NRZVNL��������GLG�LQ�KLV�SDSHU�±�DIWHU�DOO�KH�LV�
D�NQRZLQJ�SDUWLFLSDQW�LQ�SURGXFLQJ�WKH�YHU\�SRZHU���NQRZOHGJH�UHODWLRQVKLS�KH�KLJKOLJKWV�EXW�
LW�GRHVQ¶W�VWRS�KLP�XVLQJ�DHULDO�SKRWRJUDSKV��

7R�WKLV�HQG�WKLV�SDSHU�ZLOO�FRQVLGHU�WZR�DUHDV�RI�SUDFWLFH�LQ�DHULDO�SKRWRJUDSK\��ZKLFK�DW�ILUVW�
JODQFH�UHLQIRUFH�WKLV�WKHRU\���SUDFWLFH�GLYLVLRQ���WKH�SURFHVV�RI�IO\LQJ�DQG�SKRWRJUDSKLQJ��DQG�
WKH�UROH�RI�LQWHUSUHWDWLRQ��7KHVH�ERWK�LQYROYH�WKLQNLQJ�DQG�GRLQJ��DV�LQ�WKH�WLWOH�RI�WKLV�SDSHU��
EXW�WKHUH�LV�D�JHQHUDO�DVVXPSWLRQ�WKDW�WKH�IRUPHU�LV�GRLQJ��WKH�ODWWHU�LV�WKLQNLQJ��/RRNLQJ�DW�
WKUHH�VXE�WKHPHV�±�WKH�PHWDSKRUV�ZH�XVH�WR�GHVFULEH�WKH�SUDFWLFH�DQG�SUDFWLWLRQHUV�RI�DHULDO�
SKRWRJUDSK\��WKH�UDQGRP�QDWXUH�RI�DHULDO�SKRWRJUDSK\�DQG�WKH�UROH�RI�OXFN��DQG�WKH�H[SHULHQFH�
LQ�WKH�DLU���ZLOO�GUDZ�RXW�WKLV�WHQVLRQ�PRUH�H[SOLFLWO\��7KH�ODWWHU�WZR�LQ�SDUWLFXODU�HIIHFW�WKH�
RXWFRPHV�RI�UHFRQQDLVVDQFH�DQG�LQWHUSUHWDWLRQ�DQG�LW�LV�RQO\�ZKHQ�WKHVH�DUH�GUDZQ�WRJHWKHU�DV�
SDUWV�RI�DQ�DUFKDHRORJLFDO�KHUPHQHXWLF�VSLUDO�WKDW�WKH\�EHFRPH�YDOXDEOH�UHIOHFWLRQV��

2Q�WKH�DZIXO�GLOHPPD�RI�EHLQJ�D�WKHRUHWLFLDQ�EXW�XVLQJ�HPSLULFDO�PHWKRGV�
7KLV� W\SH� RI� VHOI�UHIOHFWLYH� WKLQNLQJ� LV� SDUW� RI� D� ZLGHU� UH�HYDOXDWLRQ� RI� WKH� QDWXUH� RI�
DUFKDHRORJLFDO� SUDFWLFH� WKDW� LV� KDSSHQLQJ� DPRQJVW�PDQ\� WKHRUHWLFDO� DUFKDHRORJLVWV�� WRUQ�
EHWZHHQ�ZKDW� WKH\� VHH�DV� WKH�YLWDO� UROH�RI� LQWHUSUHWDWLRQ�DQG� VXEMHFWLYLW\�� DQG� WKH�ZLGHU�
GLVFLSOLQDU\�QHHG�IRU�ULJRXU�DQG�REMHFWLYLW\��HJ�+RGGHU��������2QH�RI�WKH�WKHPHV�RI�VXFK�UH��
HYDOXDWLRQV�LV�WKH�DFNQRZOHGJHPHQW�WKDW�RXU�PHWKRGRORJLHV��ZKLOVW�HPSLULFDOO\�EDVHG��DUH�
XVXDOO\�VRXQG��%URSK\�������/XFDV�������6KDQNV�	�0F*XLUH��������:HDNQHVVHV�FDQ�LQVWHDG�
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EH�LGHQWLILHG�LQ�WKH�LGHDOLVWLF�QHHG�IRU�REMHFWLYH�UHFRUGLQJ��-RQHV�ZULWHV�³,�DP�FRQWHQW�WR�VHH�
DHULDO�SKRWRJUDSK\�DV�D�WHFKQLTXH��RQH�ZKLFK�FDQ�EH�XVHG�HIIHFWLYHO\�LQ�D�YDULHW\�RI�UHVRXUFH�
PDQDJHPHQW�UROHV�DQG�LI�WKHUH�LV�DQ�HOHPHQW�RI�VXEMHFWLYLW\�LW�ZLOO�EH�ZLQNOHG�RXW�LQ�OHJDO�
IRUXPV«�´�������������

6R�ZKDW�PHWKRGV�DUH�XVXDOO\�DGRSWHG"�,W�FRXOG�EH�FKDUDFWHULVHG�LQ�WKLV�ZD\��7KH�IOLJKW�LV�
SODQQHG��WKH�REVHUYHU�REVHUYHV��SKRWRJUDSKV�DUH�WDNHQ�DQG�QRWHV�PDGH��,Q�WKH�DLU�DQG�EDFN�LQ�
WKH�RIILFH�WKH�IOLJKW�LV�GLVVHFWHG�LQWR�FKXQNV��WKH�VLWHV�SKRWRJUDSKHG�LQWHUSUHWHG�DQG�UHFRUGHG�
DQG�WKHQ�WKH�ZKROH�SURFHVV�EHJLQV�DJDLQ��D�UHSHDWDEOH�H[SHULPHQW�LQWULQVLFDOO\�WLHG�LQWR�WKH�
ZHDWKHU�� FURS� JURZLQJ� F\FOHV�� PRLVWXUH�� QXWULHQWV�� WLPH� RI� \HDU� DQG� GD\�� 5DWKHU� OLNH�
H[FDYDWLRQ�DWWHPSWV�KDYH�EHHQ�PDGH�WR�UHILQH�DQG�VWUHDPOLQH�WKH�SURFHVV��DQG�WKLV�XVXDOO\�
LQYROYHV�WU\LQJ�WR�VWDQGDUGLVH�WKH�SURFHVV��WR�PDNH�LW�D�FRQVWDQW�UHSHWLWLRQ�RI�GRLQJ�WKH�VDPH�
WKLQJ��$�UK\WKP�GHYHORSV��DQG�\RX�DUH�MXGJHG�RQ�WKHVH�UHVXOWV��

+HUH�WKH�PHWKRG�VHHPV�GHWDFKHG�IURP�RXU�DFWXDO�H[SHULHQFHV���%XW�DHULDO�DUFKDHRORJ\�LV�RQH�
DUHD�RI�SUDFWLFH�ZKHUH�ZH� FDQ��VXJJHVW�D�PLGGOH�JURXQG��GUDZLQJ�RQ�WKH�VWUHQJWKV�RI� WKH�
PHWKRGRORJ\��REMHFWLYLW\���DQG�WKH�H[SHULHQFHV�RI�WKH�SDUWLFLSDQWV��VXEMHFWLYLW\���:KHQ�ZH�
DFWXDOO\�WKLQN�DERXW�ZKDW�ZH�DUH�GRLQJ��WKH�GLIIHUHQFH�EHWZHHQ�WKLQNLQJ�DQG�GRLQJ�HYDSRUDWHV�
DQG�ZH�FORVH�WKH�WKHRU\� ��SUDFWLFH�GLYLGH��

0HWDSKRU�DQG�P\WK�LQ�DHULDO�SKRWRJUDSK\�
2QH�WKLQJ�WKDW�LQGLFDWHV�DHULDO�DUFKDHRORJ\�LV�PRUH�WKDQ�D�WHFKQLTXH�LV�WKH�DUFKHW\SDO�LPDJHV�
DQG� W\SHV� RI� SHRSOH� LQYROYHG� LQ� WKH� SURFHVV�� DQG� WKH� PHWDSKRUV� WKDW� VXUURXQG� DHULDO�
UHFRQQDLVVDQFH��7KHVH�FRXOG�EH�FUXGHO\�VXPPDULVHG�DV�VROGLHU��VS\��DGYHQWXUHU���H[SORUHU��
DQG� WKH� DQRUDN�� 2Q� WKH� VXUIDFH� WKHVH� PHUHO\� DGG� WR� WKH� REMHFWLYH� IDoDGH� ±� VXJJHVWLQJ�
GLVFLSOLQH��WHFKQRORJ\�DQG�ULJRXU��%XW�WKH\�DOVR�GUDZ�RXW�WKH�WHQVLRQV�,�PHQWLRQHG�HDUOLHU��
KLQWLQJ�DW�KHURLVP��REVHVVLRQ��SRZHU�UHODWLRQVKLSV��PDVFXOLQLW\�DQG�HPRWLRQ��

9HU\�RIWHQ�DHULDO�SKRWRJUDSK\�LQ�DUFKDHRORJ\�LV�ZULWWHQ�RI�LQ�WHUPV�RI�PLOLWDU\�PHWDSKRUV�±�
VRUWLHV��FDPSDLJQV��VHDVRQ��UHFRQQDLVVDQFH��PLVVLRQ��VKRRWLQJ��WDUJHWV��.HLOOHU�ZDQWHG�PRUH�
µDFFXUDWH�PDUNPDQVKLS¶��LQ�0DF*UHJRU��������$WNLQVRQ�GHVFULEHG�LW�DV�D�QHZ�µZHDSRQ¶�IRU�
WKH� DUFKDHRORJLVW� ������� ����� 7KH� WHFKQLTXHV� ZHUH� GHYHORSHG� IRU� PLOLWDU\� SXUSRVHV�
�UHFRQQDLVVDQFH��PDSSLQJ�DQG�VS\LQJ���DQG�ZDU�RQO\�LQWHQVLILHG�ERWK�WKH�WHFKQRORJ\�DQG�WKH�
TXDQWLW\�RI�SKRWRJUDSK\��³:DUV��EHFDXVH�RI�WKH�QHHG�IRU�VXUYLYDO��DOZD\V�JDYH�WHFKQRORJ\�D�
VKRW�LQ�WKH�DUP«´��+HLPDQ������������7KH�OLWHUDWXUH�RI�DHULDO�SKRWRJUDSK\�LV�IXOO�RI�SLORWV�
DQG� REVHUYHUV� ZLWK� PLOLWDU\� WLWOHV� �6TXDGURQ�/HDGHUV�� 0DMRUV�� )OLJKW�/LHXWHQDQWV�� $LU��
&RPPRGRUHV� DQG� VR� RQ��� RU�ZLWK� 5$)� EDFNJURXQGV� �.HLOOHU�� &UDZIRUG�� DQG� 6W� -RVHSK�
DPRQJVW�WKHP���

(DUO\�IOLJKWV�KDYH�DQ�HOHPHQW�RI�WKH�µ�%R\¶V�2ZQ�¶�DGYHQWXUH�±�WKH�DHULDO�DUFKDHRORJLVWV�LV�
VLPXOWDQHRXVO\�DQ�H[SORUHU��DGYHQWXUHU�DQG�VS\��SHUVRQLILHG�LQ�WKH�HFFHQWULF�&UDZIRUG�RU�
&DSWDLQ�$OIUHG�%XFNKDP��%XFNKDP��ZKRVH�KHDG\�DQG�DPELJXRXV�DUWZRUN�FRPELQHG�DHULDO�
SKRWRV�RI�FLW\VFDSHV��ZLWK�GUDPDWLF�FORXGV�DQG�SDLQWLQJV�RI�KLV�RZQ�DHURSODQHV��DUH�DV�PXFK�
IDFWXDO�UHFRUG�DV�WKH\�DUH�IDQWDV\��(TXDO�SDUWV�µDGYHQWXUHU��SKRWRJUDSKHU�DQG�SDLQWHU¶�KH�ZDV�
WKH�SURYHUELDO�KHUR��IO\LQJ�LQ�DOO�ZHDWKHUV�DQG�FRQGLWLRQV�WR�IXOILO�KLV�SDVVLRQ��VHUYLQJ�LQ�WKH���VW�
:RUOG�:DU��FUDVKLQJ�DQG�VWLOO�IO\LQJ�RQ��+H�ZDV�WKH�DUFKHW\SDO�µVZDVKEXFNOLQJ�DYLDWRU¶�ZLWK�D�
FDPHUD��&DUWHU��������7KHVH�PDVFXOLQH�WDVNV�DUH�SHUIRUPHG�DV�LI�IRU�.LQJ�DQG�&RXQWU\��2Q�
/LQGEHUJK¶V�IOLJKWV�RYHU�0D\D�VHWWOHPHQWV�'HXHO�LPDJLQHV�KLV�WKRXJKWV���³ZDV�QRW�WKH�IO\LQJ�
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PDFKLQH�LGHDOO\�VXLWHG�WR�VFRXW�DFURVV�WKH�YDVW�YLUJLQDO�DUHDV�RI�&HQWUDO�$PHULFD��ZKLFK�KDG�
UHPDLQHG�XQPDSSHG�DQG�PRVW�RI�ZKLFK�KDG�QHYHU�VHHQ�D�ZKLWH�PDQ"´��������������

$QG�RI�FRXUVH�WKH�FDPHUD�DQG�ILOP��DQG�WKH�SODQH�LWVHOI��DUH�LQWHJUDO�SDUWV�RI�WKH�SURFHVV�DQG�
KRZ�WKH\�ZRUN�DQG�VKRXOG�EH�XVHG�RIWHQ�EHFRPH�WKH�FRQFHUQ�RI�WKH�DUFKDHRORJLVW��0DQ\�OHDUQ�
WR�IO\��RU�GHYHORS�WKHLU�RZQ�SKRWRJUDSKV��$JDLQ�WKHVH�DUH�WUDGLWLRQDOO\�YLHZHG�DV�PDVFXOLQH�
DFWLYLWLHV��LQYROYLQJ�JDGJHWV��MDUJRQ�DQG�WLQNHULQJ�ZLWK�WHFKQRORJ\��ZKHWKHU�LW�EH�WKH�EHQHILWV�
RI�RQH�SODQH� W\SH�RYHU�DQRWKHU� �*UHJRU\��������RU� WKH�EHVW� OHQV� W\SHV� �3LFNHULQJ��������
'DYLHV�UHFRXQWV�WKH�SDVVLRQ�RI�*:*�$OOHQ�IRU�FROOHFWLQJ�DQG�UHVWRULQJ�HDUO\�PRWRU�FDUV�
��������&UDZIRUG�ZDV�ZHOO�NQRZQ�IRU�KLV�KDELW�RI�ULGLQJ�KLV�PRWRUELNH�ZHDULQJ�IO\LQJ�JHDU�
�0DF*UHJRU��������,W�LV�DQ�LQYROYHG��PXOWL�WDVN�SURFHVV��W\SLILHG�E\�WKRVH�ZKR�IO\��QDYLJDWH�
DQG�SKRWRJUDSK�RQ�WKHLU�RZQ��

7KHVH�PHWDSKRUV�PD\�DSSHDU�OLJKW�KHDUWHG�EXW��DV�PHWDSKRUV�XVXDOO\�GR��WKH\�FDSWXUH�VRPH�
WUXWKV� DERXW� DHULDO� SKRWRJUDSK\��7KH\� VXJJHVW� WKDW� LW� LV� D� SURFHVV� WKDW� RQ� WKH� VXUIDFH� LV�
WHFKQLFDO�DQG�REMHFWLYH��EXW�EHQHDWK�WKHUH�LV�D�ORW�RI�H[FLWHPHQW�DQG�HPRWLRQ��7KH\�VXJJHVW�
WKDW�WKH�SDUWLFLSDQWV�DUH�H[SHULHQFHG�DQG�GHGLFDWHG�LQGLYLGXDOV��EXW�DOVR�WKDW�WKH\�JHW�D�WKULOO�
IURP�WKLV�NLQG�RI�DUFKDHRORJ\��7KH\�VXJJHVW�WKDW�D�KLJK�VWDQGDUG�RI�UHFRUGLQJ�LV�GHPDQGHG��
EXW�DV�ZH�VKDOO�VHH�ODWHU��QRW�DOO�DVSHFWV�RI�WKH�H[SHULHQFH�DUH�DFWXDOO\�WKRXJKW�ZRUWK\�RI�
ZULWLQJ�GRZQ��7KHVH�DUH�WKH�NLQGV�RI�WHQVLRQV�WKDW�DSSHDU�WR�GLYLGH�WKHRU\�IURP�SUDFWLFH��
UDWKHU�OLNH�WKH�UXOHV�RI�D�JDPH�GLIIHULQJ�IURP�WKH�ZD\�LW�LV�SOD\HG��

7KHVH�FRQWUDGLFWLRQV�SUREDEO\�UHSUHVHQW�WZR�VLGHV�RI�WKH�VDPH�FRLQ��$QG�KHUH�ZH�FDQ�EHJLQ�WR�
WKLQN�GLIIHUHQWO\�DERXW�WKH�SURFHVVHV�RI�DHULDO�UHFRQQDLVVDQFH�DQG�LQWHUSUHWDWLRQ�DQG�WKH�UHVXOWV�
ZH�VR�SDLQVWDNLQJO\�UHFRUG��:KDW�GR�ZH�DFWXDOO\�UHFRUG"�:H�UHFRUG�ZKDW�ZH�SKRWRJUDSK�EXW�
ZKDW�DERXW�WKH�WKLQJV�ZH�GRQ¶W"�:KDW�DERXW�WKH�WKLQJV�ZH�SKRWRJUDSK�DQG�UHJUHW�ODWHU"�:HUH�
ZH�LOO�RQ�WKH�IOLJKW"�:K\�GLG�ZH�IO\�ZKHUH�ZH�GLG�±�ZKDW�DUH�WKH�FKRLFHV��WKH�GHFLVLRQV��WKH�
FRQVWUDLQWV"�:KDW�DUH�ZH�UHDOO\� WU\LQJ�WR�GR�ZKHQ�ZH�SKRWRJUDSK�VLWHV"�7KHUH�DUH�EDVLF�
TXHVWLRQV�WKDW�XQGHUOLH�HYHU\WKLQJ�ZH�GR�LQ�WKH�DLU�VR�IXQGDPHQWDOO\�WKDW�ZH�GRQ¶W�HYHQ�QRWLFH�
WKHP��7ZR�XQ�TXDQWLILDEOH�YDULDEOHV�PD\�EH�UHVSRQVLEOH�IRU�WKLV�±�WKH�UDQGRP�QDWXUH�RI�DHULDO�
SKRWRJUDSK\��DQG�H[SHULHQFHV�LQ�WKH�DLU��

7KH�UDQGRP�QDWXUH�RI�DHULDO�SKRWRJUDSK\�
$HULDO�SKRWRJUDSK\�LV�D�GLIILFXOW�WR�UHSHDW�H[SHULPHQW��DV�ZHOO�DV�EHLQJ�LPSRVVLEOH�WR�FRQWURO��
8QOLNH�PDQ\�RWKHU�DUHDV�RI�DUFKDHRORJLFDO�HQGHDYRXU�LW�KDV�DV�PXFK�WR�GR�ZLWK�OXFN�DV�ZLWK�
VNLOO� DQG� DQWLFLSDWLRQ�� 7KH� NQRZOHGJH� WKDW� RQH� DUHD� PD\� EH� PRUH� IUXLWIXO� LQ� WHUPV� RI�
FURSPDUNV� WKDQ� DQRWKHU� LV� KHOSIXO� EXW� PDQ\� IDFWRUV�� PRVWO\� RXWZLWK� WKH� FRQWURO� RI� WKH�
DUFKDHRORJLVW��FDQ�FDXVH�IUXVWUDWLRQ�RU�HODWLRQ��7KH�DSSHDUDQFH�RI�D�IDQWDVWLF�FURSPDUN�VLWH�DQG�
WKH�VXEVHTXHQW�FDSWXULQJ�RI�WKH�LPDJH�SKRWRJUDSKLFDOO\�FDQ�HDVLO\�EH�IRLOHG�E\�D�ODUJH�FORXG�
LQ�WKH�ZURQJ�SODFH�DW�WKH�ZURQJ�WLPH��RU�D�FDPHUD�IDXOW��

7KH�FRQGLWLRQV�WKDW�FUHDWH�FURSPDUNV�DUH�KHDYLO\�GHSHQGHQW�RQ�WKH�DFWLRQ�RI�WKH�IDUPHU�DQG�
ZHDWKHU�SDWWHUQV��7KH� W\SH�RI� FURS��ZKHQ� LW�ZDV� VRZQ�� WKH� IHUWLOLVHUV�XVHG�� WKH�GHSWK�RI�
SORXJKLQJ�LQ�WKH�ILHOG�DQG�WKH�WLPH�RI�\HDU�DOO�FRQVSLUH�WR�PDNH�QRWKLQJ�SUHGLFWDEOH��SDUW�RI�
WKH�IXQ��0RUHRYHU��WKH�WLPH�RI�GD\��WKH�OHYHO�RI�OLJKW��WKH�KHLJKW�DQG�REOLTXHQHVV�RI�WKH�YLHZ��
DQG�HYHQ�WKH�GLUHFWLRQ�WKH�FURSPDUN�LV�EHLQJ�ORRNHG�DW�IURP�DOO�DGG�IXUWKHU�YDULDWLRQ��VR�WKDW�D�
VLWH�PD\�ORRN�GLIIHUHQW�QRW�RQO\�IURP�GD\�WR�GD\��EXW�HYHQ�IURP�PRUQLQJ�WR�DIWHUQRRQ��
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$OO� RI� WKHVH� IDFWRUV�� DQG� RWKHUV�� DUH� DFNQRZOHGJHG� DV� DIIHFWLQJ� WKH�ZD\� FURSPDUNV� DUH�
SHUFHLYHG�IURP�WKH�DLU��UHFRUGHG�DQG�LQWHUSUHWHG��7KH�SURFHVV�KDV�WKH�WUDSSLQJV�RI�VFLHQFH�DQG�
WHFKQRORJ\�EXW�LQ�IDFW�LV�IDU�IURP�WKH�FRQWURO�RI�WKH�DUFKDHRORJLVW�ZKLFK�LV�ZK\�WKH�5&$+06�
FDWDORJXHV� RI� DHULDO� SKRWRJUDSKV� VR� RIWHQ� EHJLQ� ZLWK� D� UXQ� GRZQ� RQ� WKH� ZHDWKHU� �HJ�
5&$+06�����������7KH�µTXDOLW\¶�RI�UHFRUGLQJ�GRQH�LQ�DQ\�RQH�\HDU�LV�GHILQHG�E\�WKH�SDWWHUQV�
RI�ZHDWKHU�HVSHFLDOO\�RYHU�WKH�ILUVW�KDOI�RI�WKH�\HDU��

7KLV�UDQGRP�QDWXUH�LV�IXUWKHU�HQFRXUDJHG�E\�WKH�UROH�RI�WKH�SDUWLFLSDQWV�LQ�WKH�IOLJKW�LWVHOI��
/LNH�LQ�DQ\�DUHD�RI�OLIH��WKHUH�DUH�GD\V�ZKHQ�RQH�LV�PRUH�DOHUW�DQG�VKDUS��RWKHUV�ZKHQ�WKLQJV�
DUH�PRUH�RI�D�FKRUH��$V�RQH�HQGOHVVO\�VWDUHV�RXW�RI�WKH�ZLQGRZ�ORRNLQJ�DW�GDUN�JUHHQ�ILHOGV��
VHW�DVLGH�DQG�RLO�VHHG�UDSH�RYHU�DQG�RYHU�DJDLQ�GUDZLQJ�D�EODQN�EHFRPHV�D�GHSUHVVLQJ�UK\WKP�
ZKHUH�LW�LV�LQFUHDVLQJO\�HDV\�WR�PLVV�VRPHWKLQJ��,�UHPHPEHU�IURP�H[SHULHQFHV�ILHOGZDONLQJ�
WKDW� ,�ZDV�VWUXFN�KRZ�RIWHQ�ILQGV�FDPH�LQ�EXUVWV�ZKHUH�VRPHERG\�IRXQG�VRPHWKLQJ�DQG�
HYHU\ERG\�HOVH�UHGRXEOHG�WKHLU�HIIRUWV��HQFRXUDJHG��/LNH�PDQ\�DUHDV�LQYROYLQJ�REVHUYDWLRQ�
DQG� UHFRUGLQJ�� RQH� QHHGV� WR� JHW� RQH¶V� H\H� LQ��:KDW� WKH� DUFKDHRORJLVW� EULQJV�ZLWK� WKHP�
PLWLJDWHV�WKH�XQSUHGLFWDELOLW\�WR�VRPH�H[WHQW��WKURXJK�FRQFHQWUDWLRQ�OHYHOV��H[SHULHQFH�DQG�
LQVWLQFW�±�LQ�VKRUW��\RX�PDNH�\RXU�RZQ�OXFN��

([SHULHQFHV�LQ�WKH�DLU����LQWHUSUHWDWLRQ�
7KH�UROH�RI�LQWHUSUHWDWLRQ�KDV�EHHQ�GHEDWHG�IRU�VRPH�WLPH�LQ�H[FDYDWLRQ��DQG�LPSOLFLWO\�DW�
OHDVW�� HIIRUWV�KDYH�EHHQ�PDGH� WR�REMHFWLYHO\� UHFRUG�DQG� LQWHUSUHW� ODWHU�� HYHQ� LI� WKLV� LV� DQ�
LPSRVVLEOH�GLYLVLRQ�WR�PDNH��%DUNHU�������7LOOH\��������,W�LV�FOHDU��DQG�KDV�EHHQ�H[SOLFLWO\�
VWDWHG�LQ�WKH�ODVW�GHFDGH��WKDW�LQWHUSUHWDWLRQ�RFFXUV�DW�HYHU\�VWDJH�RI�WKH�H[FDYDWLRQ�SURFHVV�DW�
YDU\LQJ�OHYHOV��LQIRUPLQJ�WKH�QH[W�GHFLVLRQ�DQG�VKDSLQJ�WKH�ZD\�WKH�VLWH�LV�YLHZHG��/XFDV�
������� 7KH� FKRLFH� RI� D� IHDWXUH� WR� H[FDYDWH�� IRU� LQVWDQFH�� LV� LPSOLFLWO\� DQ� LQWHUSUHWDWLYH�
GHFLVLRQ��QRW�DQ�REMHFWLYH�RQH�DQG�LQ�WKLV�VHQVH�WKH�DFW�RI�VLWWLQJ�LQ�D�SODQH��ZDWFKLQJ�DQG�
SKRWRJUDSKLQJ��FDQ�EH�HTXDWHG�WR�NQHHOLQJ�DQG�WURZHOOLQJ��

,�ZDQW�WR�DUJXH�WKDW�DHULDO�SKRWRJUDSK\�LV�DQ�LQWHUSUHWDWLYH�SURFHVV�IURP�VWDUW�WR�ILQLVK��DQ�
DUJXPHQW�,¶P�VXUH�IHZ�ZLOO�GLVDJUHH�ZLWK��7KH�YHU\�GHFLVLRQ�WR�SKRWRJUDSK�D�VLWH�VXJJHVWV�DQ�
LQWHUSUHWDWLRQ�WKDW�ZKDW�\RX�DUH�ORRNLQJ�DW� LV�ZRUWK�UHFRUGLQJ��:LOVRQ�VWUHVVHV�³WKH� PRVW�
LPSRUWDQW�HOHPHQWV��LQ�WKH�LQWHUSUHWDWLRQ�KDYH�WDNHQ�SODFH�EHIRUH�KH�SUHVVHV�WKH�EXWWRQ�RQ�WKH�
FDPHUD´������������P\�HPSKDVLV���,Q�WKLV�UHVSHFW��DHULDO�DUFKDHRORJLVWV�DUH�WKLQNLQJ�IDU�DKHDG�
RI�H[FDYDWRUV�DQG�ILHOG�VXUYH\RUV��ZKR�DUH�OHVV�OLNHO\�WR�DFNQRZOHGJH�WKH�VXEMHFWLYH�LQSXW�LQWR�
WKHLU�PHWKRGRORJLHV��

'RHV�WKLV�LPSDFW�RQ�RXU�UHFRUGLQJ�SUDFWLFHV"�,W�VKRXOG��DQG�ZKDW�ZRXOG�EH�D�JRRG�QH[W�VWHS�
ZRXOG�EH�WR�VWDUW� WKLQNLQJ�DERXW�WKH�FRQWH[WV�IURP�ZLWKLQ�ZKLFK�WKHVH�DOPRVW�LQVWLQFWLYH�
LQWHUSUHWDWLRQV�DQG�YDOXH�MXGJHPHQWV�HPHUJH��$IWHU�DOO��WKH�SURFHVV�RI�DUFKDHRORJLFDO�ILHOG�
VXUYH\�LV�SDFNHG�ZLWK�PRPHQWV�RI�H[FLWHPHQW�DQG�ERUHGRP��YDULHW\�DQG�PXQGDQLW\��UHFRUGLQJ�
DQG�IHHOLQJ��7KHQ�WKHUH�LV�WKH�MR\�RI�GLVFRYHU\��/LWWOH�RI�WKHVH�PDNH�WKHLU�ZD\�LQWR�SXEOLVKHG�
ZRUN�RQ�DHULDO�VXUYH\V��DQG�\HW�WKH\�DUH�QRW�YDOXHOHVV�DV�VRPH�ZRXOG�EHOLHYH��5DWKHU�WKH\�
LQIRUP�DQG�FRQWH[WXDOLVH�DQG�KXPDQLVH�WKH�SURFHVVHV�WKDW�VKDSHG�WKH�UHVXOWV�DQG�PDGH�WKHP�
KDSSHQ�DV�WKH\�GLG��&UDZIRUG�DQG�.HLOOHU¶V�HDUO\�IOLJKW�ORJV�JLYH�D�OLWWOH�LQGLFDWLRQ�RI�WKH�
SUREOHPV��VXFFHVVHV��HPRWLRQV�DQG�IUXVWUDWLRQV�RI�DQ�HDUO\�VRUWLH��UHFRUGHG�GXULQJ�DQG�DIWHU�
WKH�IOLJKW�RQ�YLHZLQJ�WKH�SKRWRV��0DF*UHJRU��������
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([SHULHQFHV�LQ�WKH�DLU����QDUUDWLYH�
$V�ZHOO� DV� WKRVH� LPSRUWDQW�PRPHQWV� RI� GHFLVLRQ� WKDW� EHJLQ� WR� VKDSH� WKH� UHVXOWV�� DHULDO�
UHFRQQDLVVDQFH�DOVR�FRQWDLQV�D�GHJUHH�RI�GDQJHU�DQG�H[FLWHPHQW��)RU�PH��DQG�PDQ\�RWKHUV��
WKHUH�LV�QR�RWKHU�H[SHULHQFH�IRU�WKH�DUFKDHRORJLVW�WR�PDWFK�WKDW�RI�WDNLQJ�WR�WKH�DLU�WR�UHFRUG�
VLWHV�IURP�DERYH��<HW�GHVSLWH�WKLV��LW�LV�YLUWXDOO\�LPSRVVLEOH�WR�ILQG�SXEOLVKHG�DFFRXQWV�RI�
DHULDO�UHFRQQDLVVDQFH�ZKLFK�JR�EH\RQG�GHVFULELQJ�WKH�URXWH��WKH�VXEMHFWV��WKH�SHUVRQQHO�DQG�
SHUKDSV�WKH�ZHDWKHU��,W�LV�WUHDWHG�DV�D�UHFRUGLQJ�SURFHVV��OLNH�H[FDYDWLQJ�D�SRVW�KROH��ZLWK�D�
VHULHV�RI�HQFRXQWHUV�RI�YLVXDO�DUFKDHRORJLFDO�LQIRUPDWLRQ�PHWKRGLFDOO\�UHFRUGHG��

%XW�XQOLNH�H[FDYDWLQJ�D�SRVW�KROH��WKHUH�LV�OLWWOH�LPPHGLDF\�LQ�DHULDO�UHFRQQDLVVDQFH�±�WKH�
RYHUYLHZ� LV� H[FLWLQJ�� EXW� LW� LV� DOVR� D� GHWDFKHG� YLHZ�� 7KHUH� LV� D� GHWDFKPHQW� IURP� WKH�
DUFKDHRORJLFDO�VLWH��D�GLVWDQFH�PHDVXUHG�LQ�WKRXVDQGV�RI�IHHW��ZKLFK�LV�LURQLF�UHDOO\�DV�WKH�VLWH�
SHUKDSV�ZRXOGQ¶W�KDYH�EHHQ�YLVLEOH�IURP�DQ\ZKHUH�HOVH�LQ�WKH�ILUVW�SODFH��$V�'DYLG�:LOVRQ�
������� VWUHVVHV�� WKHUH� LV�PRUH� LPPHGLDF\� LQ� WKH� DHULDO� SKRWRJUDSK� WKDQ� LQ� WKH�SODQ�� DQG�
ORJLFDOO\�WKHUH�LV�VWLOO�PRUH�LPPHGLDF\�LQ�WKH�YLHZ�LWVHOI�WKDQ�LQ�WKH�SKRWRJUDSK�RI�WKH�VDPH�
YLHZ�� 7KHUHIRUH� LVQ¶W� WKHUH� VRPHWKLQJ� PRUH�� ZRUWK� UHFRUGLQJ� WKDQ� WKH� LPDJH� LWVHOI"�
5DF]NRZVNL��������KDV�DOUHDG\�H[SORUHG�WKH�P\WK�RI�WKH�WUXWK�RI�WKH�SKRWRJUDSK��WKH�IUDPLQJ�
RI�WKH�ODQGVFDSH��WKH�SRZHU�RI�WKH�SKRWRJUDSKHU�ZKR�VDZ�WKH�ZKROH�FRQWH[WXDOLVHG�LPDJH�EXW�
FDQ�RQO\�VKRZ�\RX�D�FXW�RXW�YHUVLRQ�DW�DQ�DQJOH�DQG�VFDOH�RI�KLV�FKRRVLQJ��

3HUKDSV�ZKDW�LV�UHTXLUHG�LQ�PRUH�UHIOHFWLRQ�DQG�UHSRUWLQJ�RQ�WKH�FRQGLWLRQV�WKDW�SURGXFHG�WKH�
LPDJH��D�ELRJUDSK\�RU�QDUUDWLYH�RI�WKH�IOLJKW��LQFOXGLQJ�SHUVRQDO�REVHUYDWLRQV�DQG�GHWDLOV��
5DUHO\��DV�VWDWHG�DERYH��GR�ZH�ILQG�VXFK�DFFRXQWV�OLVWLQJ�HLWKHU�WKH�GHFLVLRQV�PDGH��RU�WKH�
FRQGLWLRQV�WKDW�WKH\�ZHUH�PDGH�LQ��5DUH�DFFRXQWV�LQFOXGH�6FKRGHU¶V��������WULDO�DQG�HUURU�
UHFRQQDLVVDQFH�WKDW�OHG�HYHQWXDOO\�WR�KLV�ERRN� $QFLHQW�*UHHFH�IURP�WKH�$LU����������+H�UHFDOOV�
WKH�ORQJ��VWUHQXRXV��ORZ�IO\LQJ�IOLJKWV�KH�ZHQW�WKURXJK�GDLO\��ZHDULQJ�RXW�D�QHZ�SLORW�HYHU\�
GD\��$W�ILUVW�KH�ZDV�WLHG�LQWR�WKH�SODQH�ZLWK�WKH�GRRU�UHPRYHG��FRPPXQLFDWLQJ�ZLWK�WKH�SLORW�
E\�KDQG�VLJQDOV��DQG�KH�VXIIHUHG�JUHDWO\�IURP�WLUHGQHVV�DQG�FROG��³,�ZDV�DEOH�WR�WDNH�JRRG�
SKRWRJUDSKV�«�ZLWK�FRQVLGHUDEOH�GLIILFXOW\��ORVLQJ�P\�H\H�JODVVHV�LQ�WKH�SURFHVV�±�EORZQ�RII�
E\�WKH�ZLQGVWUHDP�ZKHQ�,�OHDQHG�WRR�IDU�RXW�RYHU�WKH�FRFNSLW´�������������$HULDO�SKRWRJUDSK\�
LQYROYHV�VWUHVVHV�RQ�PRRG��H\HV��EUDLQ��DQG�VWRPDFK��

7KHVH� H[SHULHQFHV� DUH� ZRUWK� UHFRUGLQJ� EHFDXVH� WKH\� VKDSH� WKH� UHVXOWV�� 7KH� XQLTXH�
XQGHUVWDQGLQJ�DQG�HPSDWK\�VRPH�SUDFWLWLRQHUV�KDYH�ZLWK�FHUWDLQ�VXEMHFWV�DQG�ODQGVFDSHV��RU�
WKH�DELOLW\�WR�ZLWKVWDQG�GLIILFXOW�RU�XQSURPLVLQJ�FRQGLWLRQV��DUH�XQTXDQWLILDEOH�GHWDLOV�WKDW�
QHYHUWKHOHVV�LPSDFW�RQ�WKH�VXSSRVHGO\�REMHFWLYHO\�UHFRUGHG�GHWDLOV��:KDW�,�DP�WDONLQJ�DERXW�
FRXOG�EH�FODVVHG�DV�VXEMHFWLYLW\�RU�ELDV� �%UDGOH\� HW�DO���������3DOPHU��������QDUUDWLYH�RU�
DQHFGRWH��:KDWHYHU�ZH�FDOO�RXU�H[SHULHQFHV��WKH\�HQFDSVXODWH�WKH�WHQVLRQV�RI�WKLV�SDUWLFXODU�
W\SH�RI�ILHOG�VXUYH\��DQG�UHWXUQ�XV�WR�ZKHUH�ZH�VWDUWHG��

,QWR�WKH�KHUPHQHXWLF�VSLUDO�
$OO�RI�WKHVH�HOHPHQWV�±�PHWDSKRU��VXEMHFWLYLW\��H[SHULHQFH��QDUUDWLYH�DQG�HPRWLRQ�±�FRPH�
WRJHWKHU�DQG�FRQVWDQWO\�FURS�XS��HDFK�LQIRUPLQJ�WKH�RWKHU��7KLV�IOLHV�DJDLQVW�WKH�WUDGLWLRQDO�
JUDSKLFDO�ZD\V�RI�YLHZLQJ�WKH�SUDFWLFH�DV�D�OLQHDU�SURFHVV�RU�D�IORZ�FKDUW��7KLV�LV�EHFDXVH�
DHULDO�DUFKDHRORJ\�LV�D�KHUPHQHXWLF�SURFHVV��LQ�WKLV�FDVH�D�VSLUDO�ZLWK�QR�UHDO�EHJLQQLQJ�DQG�QR�
SRVVLEOH�HQG��$�KHUPHQHXWLF� VSLUDO� LV�OLNH�D�GLDORJXH�RU�FRQYHUVDWLRQ��ZKHUH�LQWHUSUHWDWLRQV�
GHYHORS�DV�PRUH� LV�GLVFRYHUHG�DERXW� WKH�REMHFW�RI� LQYHVWLJDWLRQ�� VR� WKH� WKHRULHV�DERXW� LW�
FKDQJH�DQG�WKH�DSSURDFKHV�WR�VWXG\LQJ�LW�DUH�HIIHFWHG�DFFRUGLQJO\��2EMHFW�DQG�VXEMHFW��WKHRU\�
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DQG�SUDFWLFH�� WKLQNLQJ�DQG�GRLQJ�QR� ORQJHU�FDXVH� WHQVLRQ��5DWKHU� WKH\�FDQ�EH�YLHZHG�DV�
LQWHJUDO�SDUWV�RI�WKH�VDPH�SURFHVV�LQIRUPLQJ��QRW�H[FOXGLQJ��RQH�DQRWKHU��

7KLV�EULQJV�WRJHWKHU�WKH�YDULRXV�GLVSDUDWH�LGHDV�DQG�WKRXJKWV�,�KDYH�EHHQ�WKURZLQJ�RXW�LQ�WKLV�
SDSHU�� $HULDO� SKRWRJUDSK\� LV� QRW� PHUHO\� DERXW� WKH� IOLJKW�� RU� WKH� SKRWRJUDSK\�� RU� WKH�
PHWKRGRORJ\��RU�WKH�GDUNURRP��RU�WKH�SKRWR�LQWHUSUHWDWLRQ��RU�WKH�WUDQVFULSWLRQ��,W�LV�D�KROLVWLF�
SURFHVV��LQFRUSRUDWLQJ�DOO�RI�WKHVH��DOO�LQIOXHQFLQJ�HDFK�RWKHU�DQG�EHLQJ�LQIOXHQFHG�E\�WKH�
RWKHUV��$QG�VR�WKH�LQWHUSUHWDWLRQ�RI�D�VLWH�LQ�D�SKRWR�VKDSHV�IXWXUH�DSSURDFKHV�WR�WKDW�VLWH��
SHUKDSV�UHTXLULQJ�FRYHUDJH�DW�D�GLIIHUHQW�WLPH�RI�WKH�\HDU�RU�GD\��7KH�VXUSULVHV�RI�WKH�IOLJKW�
DQG�WKH�FURSPDUNV�YLHZHG�OHDG�RQH�WR�FKDQJH�WKH�IOLJKW�SODQ��LQIOXHQFH�IXUWKHU�IOLJKWV��DQG�
IXUWKHU�VKDSH�WKH�XQGHUVWDQGLQJ�RI�WKH�VLWHV�DQG�WKH�DUHD��7KH�DQJOH�DQG�]RRP�RI�WKH�FDPHUD�LV�
FRQWUROOHG� E\� IXWXUH� WUDQVFULSWLRQ� QHHGV�� &DPHUD� IDXOWV�PHDQ� WKDW� D� FHUWDLQ� VLWH� LV� RQO\�
UHFRUGHG�LQ�WKH�PLQG¶V�H\H��$QG�VR�RQ��

7KDW�LV�ZK\�,�VHH�LW�DV�VR�LPSRUWDQW�WKDW�ZH�GR�WDNH�QRWLFH�RI�WKH�SHUVRQDO�LQSXW�LQWR�DHULDO�
DUFKDHRORJ\��ZKDW�ZH�IHOW�RQ�WKH�IOLJKW��ZK\�ZH�GLG�ZKDW�ZH�GLG��,W�PDNHV�RQH�WKLQN�PRUH�
FORVHO\�DERXW�ZKDW�ZH�DV�DUFKDHRORJLVWV�DUH�GRLQJ�DQG�WKDW�FDQ�EH�QR�EDG�WKLQJ��,W�ZRQ¶W�PDNH�
RXU� VXUYH\� UHVXOWV� DQ\� PRUH� IDFWXDO�� EXW� LW� ZLOO� PDNH� WKHP�PRUH� URXQGHG�� KRQHVW� DQG�
PHDQLQJIXO�� 7RR� OLWWOH� VHOI�UHIOHFWLRQ� PDNHV� VRPHWKLQJ� YLEUDQW� EHFRPH� SUHGLFWDEOH��
VWDQGDUGLVHG�DQG�EODQG��DV�\RX�FDQ�VHH�IURP�UHDGLQJ�PDQ\�H[FDYDWLRQ�UHSRUWV���:K\�ZULWH�RXW�
VXEMHFWLYLW\"�

:KDW�H[FLWHV�PH�DERXW�FURSPDUN�DUFKDHRORJ\�LV�WKH�SLFWXUH�EXLOGLQJ�XS�RYHU�\HDUV�RI�FDUHIXO�
UHFRUGLQJ��RI�HDFK�VLWH�DQG�LQWHUSUHWDWLRQ�EHLQJ�DQ�LQWHULP�VWDWHPHQW��+DPSWRQ��������6KDQNV�
�������KDV�OLNHQHG�H[FDYDWLRQ�WR�D�VWULSWHDVH��DQG�KHUH�DOVR�ZLWK�DHULDO�SKRWRJUDSK\�ZH�KDYH�
WKH�KDOI�JODQFHG�VLWH��DQG�WKH�SURPLVH�RI�PRUH�WR�FRPH��7KH�KHUPHQHXWLF�SURFHVVHV�RI�DHULDO�
UHFRQQDLVVDQFH�HPERG\�RXU�SHUVRQDO�DWWHPSWV�WR�FRPH�WR�WHUPV�ZLWK�WKH�GHQXGHG�WUDFHV�RI�WKH�
SDVW�LQ�WKH�SUHVHQW��DQG�DV�DHULDO�SKRWRJUDSKHUV�NQRZ�PRUH�WKDQ�PRVW��WKHVH�WUDFHV�FDQ�DSSHDU�
DV�PHUH�SKDQWRPV��

,Q� WKLV�SDSHU� ,� KDYH� WULHG� WR� VXJJHVW� WKDW�QRW�RQO\� DUH� µSRVW�SURFHVVLRQDO¶� DSSURDFKHV�RI�
UHOHYDQFH�WR�DHULDO�DUFKDHRORJ\��EXW�WKDW�DHULDO�DUFKDHRORJ\�LV�RQH�RI�WKH�PRVW�DSSURSULDWH�
DUHDV�RI�DUFKDHRORJLFDO�SUDFWLFH�WR�DSSO\�LW��7KHUH�LV�QRWKLQJ�ZURQJ�ZLWK�RXU�PHWKRGRORJLHV�±�
DOO�,�DP�VXJJHVWLQJ�LV�WKDW�ZH�WDNH�RQ�ERDUG�WKH�VXEMHFWLYH�QDWXUH�RI�ZKDW�ZH�GR�DQG�WKLQN�
DERXW�KRZ�WKLV�DIIHFWV�WKH�ZD\V�ZH�WKLQN�DQG�GR�DHULDO�DUFKDHRORJ\��

$FNQRZOHGJHPHQWV�
7KLV�SDSHU�LV�WKH�V\QWKHVLV�RI�WZR�SDSHUV�,�JDYH�DW�WKH�$$5*�FRQIHUHQFH�LQ�$EHUGHHQ�DQG�WKH�
7$*�FRQIHUHQFH�LQ�2[IRUG��ERWK�������,W�EHQHILWHG�JUHDWO\�IURP�WKH�H[WHQGHG�GLVFXVVLRQ�
IROORZLQJ� WKH� SDSHU� LQ�$EHUGHHQ� DQG� HQFRXUDJLQJ�ZRUGV� IURP�0LNH�$QGHUWRQ��*RUGRQ�
0D[ZHOO��5RJ�3DOPHU�DQG�'DY\�6WUDFKDQ��$Q�HDUOLHU�GUDIW�ZDV�VDYHG�IURP�LWVHOI�E\�$QGUHZ�
%DLQHV�DQG�-DQ�%URSK\��

5HIHUHQFHV�
$WNLQVRQ�5-&�������� )LHOG�DUFKDHRORJ\���/RQGRQ��0HWKXHQ�	�&R��/WG��
%DUNHU��3��������� 7HFKQLTXHV�RI�DUFKDHRORJLFDO�LQYHVWLJDWLRQ���/RQGRQ��%DWVIRUG����UG��HGLWLRQ���
%UDGOH\��5��'XUGHQ��7�	�6SHQFHU��1���������7KH�FUHDWLYH�XVH�RI�ELDV�LQ�ILHOG�VXUYH\�� $QWLTXLW\�

�����������
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%URSK\��.���������([FDYDWLRQV�DW�D�FURSPDUN�VLWH�DW�0LOWRQ�RI�5DWWUD\��%ODLUJZRULH��ZLWK�D�
GLVFXVVLRQ� RI� WKH� SLW�GHILQHG� FXUVXV� PRQXPHQWV� RI� 7D\VLGH�� 7D\VLGH� DQG� )LIH�
$UFKDHRORJLFDO�-RXUQDO�����������

&DUWHU��*���������&DSWDLQ�RI�WKH�FORXGV�� 7KH�,QGHSHQGHQW�0DJD]LQH�����$SULO���������
'DYLHV��-'5���������*HRUJH�$OOHQ�±�WKH�PDQ�� $HULDO�$UFKDHRORJ\����������
'HXHO��/�������� )OLJKWV�LQWR�\HVWHUGD\��WKH�VWRU\�RI�DHULDO�DUFKDHRORJ\���/RQGRQ��0DF'RQDOG��
*UHJRU\��5*���������$LUFUDIW�DV�D�WRRO�LQ�DUFKDHRORJLFDO�VXUYH\LQJ�� $HULDO�$UFKDHRORJ\� ������
+DPSWRQ��-1��������7KH�RUJDQLVDWLRQ�RI�DHULDO�SKRWRJUDSK\�LQ�%ULWDLQ��LQ�:LOVRQ��'5��HG��

$HULDO�UHFRQQDLVVDQFH�IRU�DUFKDHRORJ\���&%$�5HV�5HSW�������������
+HLPDQ��*�������� $HULDO�SKRWRJUDSK\��WKH�VWRU\�RI�DHULDO�PDSSLQJ�DQG�UHFRQQDLVVDQFH���

/RQGRQ��&ROOLHU�0DF0LOODQ��
+RGGHU��,�������� 7KH�DUFKDHRORJLFDO�SURFHVV���2[IRUG��%ODFNZHOO��
-RQHV��.���������,PDJH�SRZHU"�5HYLHZ�DUWLFOH�DQG�FRPPHQW�� $$5*QHZV�������������
/XFDV�� *�� ������ &ULWLFDO� DSSURDFKHV� WR� ILHOGZRUN�� FRQWHPSRUDU\� DQG� KLVWRULFDO�

DUFKDHRORJLFDO�SUDFWLFH���/RQGRQ��5RXWOHGJH��
0DF*UHJRU��$���������$Q�DHULDO�UHOLF�RI�2*6�&UDZIRUG�� $QWLTXLW\� ������������
3DOPHU��5�� ������ �$HULDO� DUFKDHRORJ\� DQG� VDPSOLQJ�� LQ�*DPEOH��&�	�6KHQQDQ�� 6� �HGV��

6DPSOLQJ�LQ�FRQWHPSRUDU\�DUFKDHRORJ\���2[IRUG��
3HUHF��*�������� 6SHFLHV�RI�VSDFHV�DQG�RWKHU�SLHFHV���/RQGRQ��3HQJXLQ��
3LFNHULQJ�� -� � ������ � 7HOHSKRWR� DQG� ]RRP� OHQV� DLU� SKRWRJUDSK\� IRU� DUFKDHRORJ\�� $HULDO�

$UFKDHRORJ\����������
5DF]NRZVNL��:���������3RZHU�RI�LPDJH��VRPH�LGHDV�RQ�SRVW�SURFHVVXDO�DHULDO�DUFKDHRORJ\��

$$5*QHZV�������������
5&$+06�������� &DWDORJXH�RI�$HULDO�3KRWRJUDSKV�������(GLQEXUJK��
6FKRGHU��59�������� $QFLHQW�*UHHFH�IURP�WKH�DLU���/RQGRQ��7KDPHV�	�+XGVRQ��
6FKRGHU��59���������$GYHQWXUHV�LQ�DHULDO�SKRWRJUDSK\�RI�DUFKDHRORJLFDO�VLWHV�LQ�*UHHFH��

$HULDO�$UFKDHRORJ\� ����������
6KDQNV�� 0�� ������ ([SHULHQFLQJ� WKH� SDVW�� RQ� WKH� FKDUDFWHU� RI� DUFKDHRORJ\��� /RQGRQ��

5RXWOHGJH��
6KDQNV��0�	�0F*XLUH�5+���������7KH�FUDIW�RI�DUFKDHRORJ\�� $PHULFDQ�$QWLTXLW\�������������
7LOOH\��&����������([FDYDWLRQ�DV�WKHDWUH�� $QWLTXLW\��������������
:LOVRQ�� '5�� ������ $LU� SKRWR� LQWHUSUHWDWLRQ� IRU� DUFKDHRORJLVWV�� /RQGRQ�� %DWVIRUG� ���VW�

HGLWLRQ���
:�LOVRQ�� '5�� ������ $LU� SKRWR� LQWHUSUHWDWLRQ� IRU� DUFKDHRORJLVWV�� 6WURXG�� 7HPSXV�� ���QG�

HGLWLRQ���
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0\� YLVLW� WR� $UPHQLD� LQ� 2FWREHU� ����� ZDV�
SULPDULO\�WR�UXQ�D�FRXUVH�RQ�SKRWR�LQWHUSUHWDWLRQ�
DQG�PDSSLQJ� ±� WKH� HTXLYDOHQW� RI� WKH� µJURXQG�
VFKRRO¶�WKDW�ZH�KDYH�SURYLGHG�DW�RWKHU�WUDLQLQJ�
ZHHNV� �VHH� $$5*QHZV� ����� ����� ������ � )XQGLQJ�
ZDV� PDLQO\� IURP� WKH� $VVRFLDWLRQ� RI� &XOWXUDO�
([FKDQJH�� ZLWK� FRQWULEXWLRQV� IURP� WKH�$HULDO�
$UFKDHRORJ\� 5HVHDUFK� *URXS� DQG� $LU� 3KRWR�
6HUYLFHV��&DPEULGJH��

+D\N� +DNRE\DQ�� P\� SULQFLSDO� $UPHQLDQ�
FRQWDFW��KDG�VHOHFWHG�VL[�µVWXGHQWV¶�ZKR�ZHUH�D�
PL[WXUH�RI�DFDGHPLFV�DQG�UHDO�VWXGHQWV�� �:LWK�
WKHVH�� ,� UDQ� WKURXJK� WKH� EDVLFV� XVLQJ� 8.�
H[DPSOHV�DQG�WKH�LQWHQWLRQ�ZDV�WKDW�ZH�ZRXOG�
WKHQ� EHJLQ� WKH� V\VWHPDWLF� LQWHUSUHWDWLRQ� DQG�
PDSSLQJ� RI� WKH�$UPHQLDQ� YHUWLFDOV� WKDW� ,� KDG�
EHHQ� VKRZQ� LQ� ����� ��$$5*QHZV� ������ � 2XU�
SURJUDPPH� LQFOXGHG� WLPH� IRU� ILHOG� YLVLWV� WR�
HQDEOH�JURXQG�FKHFNLQJ�RI�VRPH�RI�WKH�IHDWXUHV�
WKDW�ZH�ZRXOG��RU�PD\��LGHQWLI\���,¶G�EHHQ�OHQW�
FRSLHV�RI�WKH�<RUNVKLUH�'DOHV�YHUWLFDOV��WKDQNV�
3HWH� DQG�'DYH�� WKDW�ZH� KDG� XVHG� LQ� SUHYLRXV�
FODVVHV� WR� SURYLGH� D� VWHUHR� DQG� SHUFHSWLRQ�
H[HUFLVH�DQG�DOVR�VRPH�-RUGDQ�PDWHULDO��WKDQNV�
'DYLG� DQG� %RE��� � 7KH� <RUNVKLUH� SKRWRV�
SURYLGHG�PRUH�XSODQG�PDWHULDO�WKDQ�,�KDYH�IURP�
WKH�)HQODQG��ZKLOH�-RUGDQ�DSSHDUHG�VRPHZKDW�
VLPLODU�WR�$UPHQLDQ�WHUUDLQ��

7KH�EHJLQQLQJ�SKDVHV�ZHQW�ZHOO�±�SHUKDSV�ZLWK�
VOLJKW� LQIRUPDWLRQ� RYHUORDG� IRU� WKH� VWXGHQWV��
(YHU\RQH�ZDV�DEOH�WR�VHH�VWHUHRVFRSLFDOO\�DQG�
ZRUN� SURJUHVVHG� VWHDGLO\�� DOEHLW� ZLWK�
FRQVLGHUDEOH� VLGH�WUDFNLQJ� WR� H[SODLQ� VRPH�
HOHPHQWV�RI�%ULWLVK�SUHKLVWRU\��PRGHUQ�ODQGXVH��
DQG�ZK\�PRVW�RI�RXU�VLWHV�ZHUH�QRZ�OHYHOOHG��
7KH�ODWWHU�FRQFHSW�FDXVHG�WKH�ELJJHVW�KHDGDFKHV�
IRU�WKRVH�LQ�D�FRXQWU\�ZKHUH�DOPRVW�DOO�NQRZQ�
VLWHV�DUH�VWLOO�SRNLQJ�DERYH�WKH�JURXQG��

�SHUVRQDO� RU� SROLWLFDO� ±� ,� ZDV� QHYHU� VXUH��
UHJDUGLQJ�WKH�DYDLODELOLW\�RI�YHUWLFDO�SKRWRV���,Q�
����� ,� ZDV� VKRZQ� VRPH� KLJK�TXDOLW\� �������
DQG� �������� SULQWV� ZKLFK� ZRXOG� KDYH� EHHQ�
LGHDO� IRU� RXU� SXUSRVHV�� � 7KLV� \HDU� WKH\� KDG�
µYDQLVKHG¶�DQG�ZH�ZHUH�UHOXFWDQWO\�OHQW�D�VOLP�
SDFN� RI� ��� YHUWLFDOV� DW� ���������� VFDOH� WKDW�
FRYHUHG�DQ�DUHD�RI� DERXW����[����NP�� �7KHVH�
ZHUH� JUHDW� IRU� H[DPLQLQJ� WRSRJUDSK\� EXW� QRW�
PXFK� XVH� IRU� DUFKDHRORJ\�� � $EVHQFH� RI�
$UPHQLDQ� PDWHULDO� PHDQW� WKDW� FODVVHV� ZHUH�
SUHPDWXUHO\�WHUPLQDWHG��

$IWHU� D� FRXSOH� RI� GD\V� ZRQGHULQJ� ZKHWKHU� ,�
RXJKW� WR�FRPH�KRPH�DQG�GR�VRPHWKLQJ�XVHIXO�
WKLQJV�SLFNHG�XS�DV�+D\N�DUUDQJHG�D�VHULHV�RI�
PHHWLQJV�ZLWK�µXVHIXO¶�SHRSOH�� �:H�DOVR�PDGH�
WZR� ILHOG� YLVLWV� DQG� ZRUNHG� RQ� SXEOLFLW\� IRU�
IXWXUH�SURMHFWV���2QH�EULJKW�VSRW�DW�WKLV�WLPH�ZDV�
WKH� QHZV� WKDW� VRPH� PLOLWDU\� SHRSOH� ZHUH�
UHFRQVWUXFWLQJ� D� WZR�VHDW� PLFUROLJKW� WKDW� KDG�
EHHQ�ODQJXLVKLQJ�LQ�D�KDQJDU���7KLV�VKRXOG�EH�LQ�
IO\LQJ� RUGHU� E\� 0D\� ����� DQG� LW� KDV� EHHQ�
DJUHHG� WKDW� LI�ZH�SURYLGH�IXHO�DQG�DQ\�UHODWHG�
FRVWV�ZH�FDQ�XVH�WKH�DLUFUDIW�±�ZLWK�D�PLOLWDU\�
SLORW� ±� WR� EHJLQ� RXU� RZQ� VXUYH\V�� � 2QH�
DGYDQWDJH�RI�XVLQJ�PLOLWDU\�SLORWV� LV� WKDW� WKH\�
VKRXOG�NQRZ�ZKLFK�DUHDV�ZH�RXJKW�QRW� WR�VHH�
DQG�VR�RXU�SKRWRV�PD\�EH�IUHH�IURP�DQ\�IXUWKHU�
VHFXULW\� FKHFNV� DQG� DYDLODEOH� IRU� LPPHGLDWH�
XVH�� �)RU�D�SUHOLPLQDU\�UHVHDUFK�DUHD�ZH�KDYH�
FKRVHQ�DQ�DOPRVW�VHOI�GHILQHG�EORFN�VRPH����[�
��� NP� DQG� ZLWKLQ� UHODWLYHO\� HDV\� UHDFK� RI�
<HUHYDQ� ±� RQH� RI� WKH� DLUILHOGV� DV�ZHOO� DV� RXU�
RZQ� EDVH�� � 7KLV� DUHD��ZKLFK�ZH� VHHP� WR� FDOO�
$PEHUG�DIWHU�RQH�RI�WKH�JRUJHV�WKDW�ERXQGV�LW��
LQFOXGHV�VHYHUDO�NQRZQ�DQG�H[FDYDWHG�VLWHV�RI�
EURQ]H�DJH�WR�PHGLHYDO�GDWHV��JHQWOH�VORSHV��IRU�
$UPHQLD��DQG�VRPH�EURDG�ULYHU�YDOOH\V���2Q�WKH�
ZD\� KRPH� DIWHU� RQH� RI� RXU� ILHOG� WULSV�� WKH�
HYHQLQJ�OLJKW�SLFNHG�RXW�DQ�H[WHQVLYH�V\VWHP�RI�
UHFWDQJXODU� ILHOGV� RQ� WKH� VORSHV� EHORZ� RQH� RI�
WKHVH� VLWHV�� � ,Q� %ULWDLQ� WKHVH� ZRXOG� EH�
SUHKLVWRULF� LQ�GDWH�±� LQ�$UPHQLD��ZKR�NQRZV"�
%XW�DW�OHDVW�WKH\�DUH�WKHUH��

:H� LQWHQG� WR� FRQWLQXH� WR� VHHN� IXQGV� IRU� D�
SDUDPRWRU� DV� WKHUH� DUH� RQO\� WZR� DLUILHOGV� LQ�

$HULDO�5HVHDUFK�LQ�$UPHQLD������

5RJ�3DOPHU�

8VH� RI� $UPHQLDQ� PDWHULDO� ZDV� QRW� VR� HDV\��
%HFDXVH�RI�UHFHQW�HYHQWV�LQ�DQG�E\�$PHULFD��WKH�
$UPHQLDQ� PLOLWDU\� KDG� VWRSSHG� DOO� DFFHVV� WR�
PDSV� �ZKLFK� DUH� QRW� IUHHO\� DYDLODEOH� LQ�PRUH�
QRUPDO� WLPHV� DQG� DUH� XQXVHG� E\� $UPHQLDQ�
DUFKDHRORJLVWV�� DQG� WKHUH� ZHUH� DOVR� SUREOHPV�
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$UPHQLD�IRU�WKH�PLFUROLJKW���8VH�RI�D�SDUDPRWRU�
ZLOO� HDVH� SUREOHPV� RI� DFFHVV� WR� VRPH� RI� WKH�
PRUH� LVRODWHG� SDUWV� RI� WKH� FRXQWU\� DQG� PD\�
SURYLGH� D� FKHDSHU� PHDQV� WR� REWDLQ� SKRWRV� RI�
NQRZQ� VLWHV� LI� ZH� FDQ� GULYH� WKHUH�� IO\� DQG�
SKRWRJUDSK�ZLWK�D�PLQLPXP�RI�WUDQVLW�FRVWV��

FOHDUO\�YLVLEOH�VR�JLYLQJ�PH�D�NH\�IRU�ORFDWLQJ�
RWKHUV�RI�WKDW�W\SH���7KH�SULQWV�SURYLGH�OLPLWHG�
VWHUHRVFRSLF� FRYHU� DV� LW� VHHPV� WKDW�RQH�RI� WKH�
FDPHUDV�SDFNHG�XS�MXVW�DV�WKH�VDWHOOLWH�UHDFKHG�
P\�DUHD��EXW�ZKHUH�LW�H[LVWV�LW�LV�JRRG�DQG�OHWV�
ZDOOV� DQG� EXLOGLQJV� VWLFN� XS�� � ,� LQWHQG� WR�
H[DPLQH� WKH� LPDJHV� RQ� VFUHHQ� �IROORZLQJ� WKH�
(5�9LHZHU�PHWKRG�WKDW�KDV�ZRUNHG�HOVHZKHUH�
±� VHH� 7RZDUGV� GLJLWDO� UHFRUGV�� QRWHV� DQG�
WKRXJKWV� LQ� WKLV� LVVXH�� DOWKRXJK� WKLV� WLPH� ,¶YH�
DOUHDG\�VDYHG�HDFK�IUDPH�ZLWK�VRXWK�WR�WKH�WRS��
7KLV�ZLOO� WKHQ� OHDG� WR� WKH�QHHG� IRU� VRPH�ILHOG�
LQYHVWLJDWLRQ�LI� WKH�SURMHFW�JHWV�IXQGHG�IRU� WKH�
WULSV�SODQQHG�GXULQJ�������

)RU�WKH�XQFRQYLQFHG�,�DGG�WKH�IROORZLQJ�H[WUDFW�
IURP� WKH� &2521$�� PDWHULDO�� � 7KLV� LV� D� ��[�
HQODUJHPHQW� VKRZLQJ� WKH� IRUWLILHG� VLWH� DW�
$PEHUG�FRPSOHWH�ZLWK�LWV�FDVWOH��FKXUFK�DQG�±�
SRVVLEO\�±�WUDFHV�RI�ORZ�ZDOOV���+RQHVW��

$IWHU�P\�UHWXUQ�WR�WKH�8.��,�XVHG�VRPH�VXUSOXV�
PRQH\�WR�EX\���VWULSV�RI� &2521$��QHJDWLYHV�WKDW�
FRYHUHG�WKH�$PEHUG�DUHD���7KHVH��IURP�D�VRUWLH�
LQ�6HSWHPEHU�������DUH�WKH�VKDUSHVW�LPDJHV�,¶YH�
VHHQ�IURP�WKDW�VRXUFH�DQG�LI�DQ\WKLQJ�LV�JRLQJ�
WR� OHW� PH� ILQG� VLWHV� LW� ZLOO� EH� WKHVH�� � ,� WULHG�
VFDQQLQJ�WKHVH�GLUHFWO\�IURP�WKH�QHJV�EXW�HYHQ�
DW�WKH�KLJKHVW�UHVROXWLRQ�WKH�UHVXOWV�ZHUH�IDLUO\�
GLVPDO�� � 6R� ,�PDGH� D� VHW� RI� �[��� LQFK� SULQWV�
�ZKHUH�WKH����LQFK�VLGH�ZDV�WKH���PP�KHLJKW�RI�
WKH�IUDPH�±�JLYLQJ�DQ�HQODUJHPHQW�RI�DERXW�IRXU�
WLPHV��DQG�VFDQQHG�WKRVH���7KH�UHVXOWLQJ�LPDJHV�
ZHUH� FRQVLGHUDEO\� EHWWHU� DQG� NQRZQ� VLWHV� DUH�

7KH�LPDJH�RQ�WKH�OHIW�LV�WKH�IXOO���PP�KHLJKW�RI�WKH� &2521$��QHJDWLYH�VSDQQLQJ�DERXW���NP���7KH���[�
HQODUJHG�DUHD��ULJKW��FRPHV�IURP�VOLJKWO\�DERYH�WKH�FHQWUH���6RXWK�LV�WR�WKH�WRS�±�RI�FRXUVH�±�EXW�LW�
GRHVQ¶W�FRPSOHWHO\�PDNH�WKH�$PEHUG�*RUJH�TXLWH�DV�VSHFWDFXODU�DV�LV�LQ�UHDO�OLIH�>EOLQN�D�IHZ�WLPHV�
DQG�WU\�ORRNLQJ�ZLWK�OHIW�DW�WKH�ERWWRP@���6RXUFH��86*6��'6���������'$��������6HSWHPEHU�������



$$5*QHZV����0DUFK�������

���

7RZDUGV�GLJLWDO�UHFRUGV��QRWHV�DQG�WKRXJKWV�

FROOHFWHG�E\�5RJ�3DOPHU�

6DO]EXUJ�5HVHDUFK�)RUVFKXQJVJHVHOOVFKDIW�PE+�
2WWR�%UDDVFK�SRLQWHG�PH�WRZDUGV�WKH�UHSRUW�RI�D�(XURSHDQ�&RPPLVVLRQ�IXQGHG�VWXG\�HQWLWOHG�
7HFKQRORJLFDO� /DQGVFDSHV� IRU� 7RPRUURZ�V� &XOWXUDO� (FRQRP\�� 8QORFNLQJ� WKH� 9DOXH� RI�
&XOWXUDO�+HULWDJH����,Q�EULHI��WKLV�H[DPLQHG�WKH�ZD\V�LQ�ZKLFK�PXVHXPV��DUFKLYHV�DQG�OLEUDULHV�
FRXOG�µWDNH�DGYDQWDJH¶�RI�WKH�QHZ�DQG�IXWXUH�GLJLWDO�ZRUOG���,¶YH�QRW�KDG�WLPH�WR�UHDG�ZKDW�
DPRXQWV�WR�D�����SDJH�GRFXPHQW�EXW�,�JHW�WKH�LPSUHVVLRQ�WKDW�WKH�DXWKRUV�DQG�WKHLU�DGYLVHUV�
DUH�NHHSHUV�RI�PDWHULDO�UDWKHU�WKDQ�XVHUV�RI�LW���+RZHYHU��WKH\�WDNH�WKH�UHDGHU�WKURXJK�D�VHULHV�
RI�VWDJHV�WRZDUGV�DQ�HQG�UHVXOW�WKDW�PD\�EH�DFKLHYDEOH�E\��������,W�LV�IRUHVHHQ�WKDW�D�PDMRU�
KDQGLFDS�PD\�EH�WKH�VORZ�WDNH�XS�RI�EURDGEDQG�FRPPXQLFDWLRQ�WKDW�DOORZV�UDSLG�WUDQVIHU�RI�
ODUJH�ILOHV���7KLV�LV�HVSHFLDOO\�UHOHYDQW�WR�WKRVH�RI�\RX�ZKR�ZLOO�ZDQW�WR�REWDLQ�KLJK�TXDOLW\�DLU�
SKRWRV�HOHFWURQLFDOO\�

7KH�UHSRUW�FDQ�EH�IRXQG�DW��ZZZ�VDO]EXUJUHVHDUFK�DW�IEL�GLJLFXOW�

&8&$3�
$�VWHS�LQ�WKH�ULJKW�GLUHFWLRQ�KDV�EHHQ�PDGH�ZLWK�WKH�LQGH[�RI�&8&$3�SKRWRJUDSKV��DERXW�
ZKLFK�%HUQDUG�'HYHUHX[�RI�WKH�8QLW�IRU�/DQGVFDSH�0RGHOOLQJ��ZKLFK�QRZ�PDQDJHV�WKH�
PDWHULDO�IURP�&8&$3��SURYLGHG�WKH�IROORZLQJ�XSGDWH�IRU� $$5*QHZV���

7KH�IRUPDO�VWDWXV�RI�WKH�FDWDORJXH�LV�DV�IROORZV��

��� 7KH�SURJUDPPH�IRU�FDSWXULQJ�WKH�GDWD�DQG�FUHDWLQJ�WKH�LQIUDVWUXFWXUH�WR�SUHVHQW�LW�RQ�WKH�
LQWHUQHW�LV�FRPSOHWH��

��� 7KH�SURWRW\SH�V\VWHP�LV�EHLQJ�WULDOOHG�WHVWHG�RQ�WKH�EDVLV�RI�D�OLPLWHG�QXPEHU�RI�VHOHFWHG�
XVHUV�ZKR�DUH�UHSUHVHQWDWLYH�RI�RXU�SHUFHSWLRQ�RI�WKH�ILQDO�XVHU�FDWHJRULHV��

��� 2Q�WKH�EDVLV�RI�IHHGEDFN�IURP�WKHVH�XVHUV�D�ILQDO�LPSOHPHQWDWLRQ�ZLOO�VRRQ�EH�ODXQFKHG��

7KHUH�KDV�DOUHDG\�EHHQ�D�ORW�RI�LQWHUHVW�LQ�WKH�FDWDORJXH�DQG�ZH�DUH�UHFHLYLQJ�YHU\�XVHIXO�
IHHGEDFN�ZKLFK�ZLOO�FRQWULEXWH�WR�WKH�ILQDO�SUHVHQWDWLRQ�RI�WKH�V\VWHP��$OUHDG\�D�QXPEHU�RI�
LPSURYHPHQWV�KDYH�EHHQ�PDGH�LQ�UHVSRQVH�WR�FRPPHQWV��

7KHUH�ZLOO�EH�D�IRUPDO�ODXQFK�LQ�HDUO\�VXPPHU���6HH���ZZZ�DHULDO�FDP�DF�XN�

'LJLWDO�LPDJHV�

2QH�RI�P\�UHFHQW�FRPPHUFLDO�SURMHFWV�ZDV�WR�H[DPLQH�WKH����NP�URXWH�RI�D�SLSHOLQH�LQ�D�
FRXQWU\�WR�WKH�HDVW�RI�(QJODQG���9HUWLFDO�SKRWRJUDSKV�KDG�EHHQ�WDNHQ�LQ�VXPPHU������DW�D�
FRQWDFW�VFDOH�RI�����������3ULQWV�ZHUH�VWRUHG�LQ�D�SLOH�RI�ULQJ�ELQGHUV�LQ�/RQGRQ�DQG�ZHUH�QRW�
DOORZHG�RXW�RI�WKH�SUHPLVHV�EXW�WKH\�KDG�EHHQ�VFDQQHG�DQG�FRSLHG�WR����&'V�DQG�,�RSWHG�WR�
XVH�WKHVH�UDWKHU�WKDQ�FRPPXWH�WR�/RQGRQ�IRU�VHYHUDO�ZHHNV���$IWHU�VFDQQLQJ��WKH�LPDJHV�KDG�
EHHQ�FRPSUHVVHG�XVLQJ�(&:�&RPSUHVVRU��IUHHZDUH�IURP�(5�0DSSHU�DW�ZZZ�HUPDSSHU�FRP��
SURGXFLQJ� ILOHV�RI� DERXW���0%�SHU� IUDPH�� �7KHVH� FRXOG�EH�YLHZHG� LQ�(5�9LHZHU�PRUH�
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IUHHZDUH�WKDW�DOORZV�]RRPLQJ�DQG�SURYLGHV�D�µKDQG�WRRO¶�IRU�PRYLQJ�WKH�LPDJH�DURXQG�WKH�
VFUHHQ���7R�P\�VXUSULVH�WKH�TXDOLW\�ZDV�H[FHOOHQW��HYHQ�WKRXJK�,�ZDV�DQQR\HG�E\�WKH�UHYHUVDO�
RI�WRSRJUDSK\�WKDW�WKH�DEVXUG�QRUWK�WR�WKH�WRS�WUDGLWLRQ�FUHDWHG����,�FRXOG�QRW�URWDWH�WKH�SULQWV�
P\VHOI�ZLWKRXW�ILUVW�XQFRPSUHVVLQJ�WKHP�WR�ILOHV�RI�DERXW����0%�DQG�WKHQ�ZDLWLQJ�TXLWH�D�
IHZ�PLQXWHV�IRU�3KRWR6KRS�WR�IOLS�WKHP�DURXQG����5HVROXWLRQ�ZDV�JRRG�HQRXJK�IRU�GHWDLOHG�
H[DPLQDWLRQ�DW�ZKDW�,�JXHVV�WR�EH�VFDOHV�JUHDWHU�WKDQ��������DQG�DOORZHG�GHWHFWLRQ�RI�VLWHV�
WKDW�KDYH�EHHQ�FKHFNHG�RQ�WKH�JURXQG�DQG�IRXQG�WR�EH�VPDOOHU�WKDQ���P�GLDPHWHU���6WHUHR�
H[DPLQDWLRQ�ZRXOG��RI�FRXUVH��KDYH�EHHQ�EHQHILFLDO�DQG�WULSV�ZHUH�PDGH�WR�/RQGRQ�WR�XVH�WKH�
UHDO�SKRWRV���7KH�FRPSUHVVHG�LPDJHV�PDGH�D�YHU\�JRRG�LQWURGXFWLRQ�WR�PH�±�DV�DQ�XQEHOLHYHU�
±�RI�WKH�SRWHQWLDO�RI�GLJLWDO�SKRWR�H[DPLQDWLRQ���/LIH�ZRXOG�EH�JRRG�LI�WKH\�FRXOG�EH�VFDQQHG�
VR� WKDW� VKDGRZV� IHOO� WRZDUGV� WKH� ERWWRP� RI� WKH� VFUHHQ� DQG� WKHQ� FRXOG� EH� YLHZHG�
VWHUHRVFRSLFDOO\��

'HHS�9LGHR�
2QH�V\VWHP�GHVLJQHG�IRU�VWHUHR�YLHZLQJ�LV�'HHS�9LGHR�±�GUDZQ�WR�P\�DWWHQWLRQ�E\�.HYLQ�
-RQHV��DOWKRXJK�,�H[SHFWHG�VRPHWKLQJ�UXGH�IURP�WKH�QDPH�RI�WKH�LQWHUQHW�DGGUHVV�KH�VHQW�PH�
�ZZZ�GHHSYLGHR�FRP����7KH�FRPSDQ\�LV�EDVHG�LQ�1HZ�=HDODQG�DQG�.HYLQ�PD\�ODWHU�EH�DEOH�
WR�JLYH�XV�DQ�H\HV�RQ�UHSRUW���$W�SUHVHQW�DOO�ZH�KDYH�LV�WKH�EOXUE�RQ�WKH�LQWHUQHW�WKDW�VKRZV�WKH�
SULFH�RI�WKH�QHFHVVDU\�PRQLWRU�WR�EH���������"1=�GROODUV���

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa�

$$5*�$118$/�0((7,1*�

8QLYHUVLW\�RI�.HQW�DW�&DQWHUEXU\�

���WK�����WK��6HSWHPEHU������

)RU�ERRNLQJ�� 'DYH�0DF/HRG��F�R�(QJOLVK�+HULWDJH�����7DQQHU�5RZ��<RUN�<2���:3��8.�
7HO��������������� )D[���������������
GDYH�PDFOHRG#HQJOLVK�KHULWDJH�RUJ�XN�

3URJUDPPH�LQIR�����������'DY\�6WUDFKDQ�

�������������������������������������GDYLG#VWUDFKDQ���IUHHVHUYH�FR�XN�
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Cropmarks 

(defn: snippets of information that require reading and understanding to make sense) 

 

 

Gigabitfilm again 

Readers of AARGnews may recall a short notice about a newish German film,Gigabitfilm, 

that has virtually no grain.  The film is currently available in 35mm format and there are now 
pages in English on the internet including some example illustrations and details about where 

to buy it: www.gigabitfilm.de/html/english/toc.htm  Otto has given it some trials. He wrote: 

I grade it as excellent and I recommend that more AARG members try it. It does not 
have that extension into the near IR range, which the Tech Pan has and which is 

helpful for penetrating distant haze. Also the Tech Pan creates a somewhat better 
contrast between green and yellow/brownish vegetation, which is a welcome feature 

when dealing with crop marks. However I could not quantify that difference yet – we 

just have to compare both films on a wider base. The resolution of the Gigabitfilm 
however is beyond all expectation. 

By the way, the special Gigabitfilm liquid developer can be used with TechPan, which 
are still usable when exposed at up to 160 ISO! For a test I have done 5 films during 

our Siena expedition - of course objects with high contrast come out somewhat on the 

edge. However low contrast soil and crop marks under a dull sky no longer create 
problems with lenses (and filters) at openings around 3.4. 

So far I have found that the TechPan provides better contrast at crop marks (in green 
and yellow) than the Gigabitfilm and that the orange filter, unfortunately increasing 

exposure time, even adds to contrast at the Tech Pan. 

Also archaeologists at Hannover in Lower-Saxony, when they work at my new sites, 
like to look at a TechPan AP parallel to the projected Kodachrome 25 slide. This is 

because the TechPan offers better contrast and sometimes more small details than the 
slide most of the time.  And Ralph Schwarz, who is in charge of aerial archaeology at 

Halle, Sachsen-Anhalt, prefers to work on TP negatives(!) only. He uses enlarging 

lenses and feels that those negatives hold the most information when compared with 
black and white paper enlargements and projected slides. 

 

Photos to CD again 

Anthony Crawshaw writes:   

Further to the earlier item on Kodak dropping PhotoCD, Colab have now 

added 35mm. Black and White and E6 colour slide, to colour print film, as 
types of film that they will transfer to CD at the time of processing.  Cost is the 

same for all three film types, £6.00 per film for 1548 x 1024 pixels for the 
35mm. frame, £12.50 for a resolution of 3096 x 2048.  The results come as a 

Jpeg file.  I have not tried either of the additional types.  Retrospective 

digitisation is also possible, telephone 024 7644 0404 for details. Colab’s 
address is: Herald Way, Coventry, CV3 1BB. 

 



$$5*QHZV����0DUFK�������

���

6SDFH�$SSOLFDWLRQV�IRU�+HULWDJH�&RQVHUYDWLRQ�
)RUWKFRPLQJ�FRQIHUHQFH��6WUDVERXUJ������1RYHPEHU�������
2UJDQLVHG�E\��(85,6<�$VVRFLDWLRQ������UXH�0DULR�1LNLV��������3$5,6��)UDQFH�
7HO���������������������� � )D[����������������������
(�PDLO��HXULV\#PLFURQHW�IU� � KWWS���ZZZ�HXULV\�DVVR�IU��

1HZ�WRRO«"�
)URP�WKH�SXEOLFLW\�EOXUE�NLQGO\�VHQW�E\�'DYH�0DF/HRG��
&RRSHUDWLRQ�ZLWK�WKH�,5'��,QVWLWXWH�RI�5HVHDUFK�DQG�'HYHORSPHQW��H[�256720��EULQJV�XV�WR�
SUHVHQW�\RX�D�QHZ�WRRO�IRU�DHULDO�SKRWRJUDSK\�DQG�UHPRWH�VHQVRUV��WKURXJK�WKH�8�$�9��3L[\���
:H�LQYLWH�\RX�WR�GLVFRYHU�WKLV�JUHDW�QHZ�WRRO�DW��ZZZ�DEVDHUROLJKW�FRP�
IURP�ZKLFK�\RX�ZLOO�EH�DEOH�WR�VKDUH�ZLWK�XV�\RXU�H[SHFWDWLRQV��

)UHH�IDPH"�
%OXUE�IURP�WKH�%%&�VHHNLQJ�VLWHV��

%%&�6FRWODQG�KDV�EHHQ�FRPPLVVLRQHG�WR�SURGXFH�D�VHULHV�RI�KDOI�KRXU�SURJUDPPHV�
IRU�QHWZRUN�%%&���HQWLWOHG�7LPH�)O\HUV��D��VHULHV�WKDW�ZLOO�IROORZ�H[FDYDWLRQV�RI�VLWHV�
IRXQG�WKURXJK�DHULDO�DUFKDHRORJ\��$V�D�SDUW�RI�WKLV��,�ZRXOG�EH�H[WUHPHO\�JUDWHIXO�IRU�
\RXU�KHOS�LQ�ILQGLQJ�VXLWDEOH�VWRULHV��

:H� DUH� ORRNLQJ� IRU� VWRULHV� WKDW� FDQ� LQLWLDOO\� EH� LGHQWLILHG� IURP� WKH� DLU�� WKURXJK�
H[WUDRUGLQDU\�FURSPDUNV�RU�VSHFWDFXODU�HDUWKZRUNV��DQG�IROORZHG�XS�WKURXJK�VRPH�
IRUP�RI�OLPLWHG�H[FDYDWLRQ��,GHDOO\�WKH�VWRULHV�ZLOO�EH�DEOH�WR�JR�EH\RQG�WKH�LQLWLDO�
FURSPDUN�VLWH�DQG�H[WHQGHG�WR�WKH�VXUURXQGLQJ�ODQGVFDSH��)RU�H[DPSOH��LI�D�FURSPDUN�
VKRZV�D�EDUURZ�WKDW�LV�GXH�WR�EH�H[FDYDWHG��LW�ZRXOG�EH�QLFH�WR�VHH�LW�LQ�DQ�DUHD�ZLWK�D�
FXUVXV�RU�RWKHU�EDUURZV��WR�JLYH�XV�PLOHDJH�WR�WDON�DERXW�QHROLWKLF�DWWLWXGHV�WR�GHDWK�
ULWXDOV��HWF��7KH�H[FDYDWLRQ�ZRXOG�SURYLGH�D�IRFXV�WKURXJK�WKH�SURJUDPPH��EXW�WKH�
ODQGVFDSH�ZRXOG�SURYLGH�WKH�FRQWH[W�WR�WKH�VWRU\���$ERYH�DOO�HOVH��WKHUH�KDV�WR�EH�DQ�
HOHPHQW�RI�P\VWHU\�WR�WKH�VWRU\��ZKLFK�WKH�SURJUDPPH�ZLOO�VHHN�WR�UHVROYH��

,�ZRXOG�EH�H[WUHPHO\�JUDWHIXO� LI�\RX�FRXOG� OHW�PH�NQRZ�LI� WKHUH�DQ\�H[FDYDWLRQV�
SODQQHG�LQ�WKH�VSULQJ�RU�VXPPHU�RI�WKLV�\HDU�WKDW�DUH�EDVHG�RQ�ILQGLQJV�IURP�WKH�DLU��
DQG�ZKLFK� \RX�PD\� EH�ZLOOLQJ� WR� JLYH� DFFHVV� WR� WKH� %%&� WR� FRYHU�� 3HUKDSV� DQ�
H[FDYDWLRQ�EDVHG�RQ�DQ�DUHD�ZKHUH�D�FURS�PDUN�KDV�SUHYLRXVO\�EHHQ�SKRWRJUDSKHG"�
3HUKDSV�D�UHFHQWO\�GLVFRYHUHG�VLWH"�$Q�HDUWKZRUN�ZLWK�D�JUHDW�WDOH�WR�WHOO"�:H�DUH�RSHQ�
WR�DOO�SRVVLELOLWLHV��

,I�\RX�IHHO�WKDW�\RX�PD\�EH�DEOH�WR�KHOS��SOHDVH�FRQWDFW�&KULV�3DWRQ�RQ����������������
RU�P\�FROOHDJXH�6DQG\�5DIIDQ�RQ����������������
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5HFHQW�SXEOLFDWLRQV�KDYH�VKRZQ�FRQVLGHUDEOH�YDULDWLRQ�LQ�WKH�TXDOLW\�RI�SULQWHG�LOOXVWUDWLRQV�RI�
DOO�NLQGV�±�GUDZLQJV��PDSV��PRQRFKURPH�DQG�FRORXU�SKRWRJUDSKV�±�DQG�WKH�DLP�RI�WKH�QH[W�
IHZ�SDJHV�LV�WR�RSHQ�GLVFXVVLRQ�DQG�SULQW�D�VPDOO�H[SHULPHQW�LQ� $$5*QHZV����7KLV�GRHV�QRW�
RQO\�FRQFHUQ�SKRWRV�LQ� $$5*QHZV���EXW�VHHNV�WR�HVWDEOLVK�JXLGH�OLQHV�DERXW�VFDQQLQJ�DQG�
LPDJH�VL]H�WKDW�ZLOO�SURGXFH�DFFHSWDEOH�UHVXOWV�LQ�DQ\�SXEOLFDWLRQ���:H�QHHG�WR�ILQG�RXW�ZKDW�
PDNHV�D�JRRG�VFDQ��ZH�QHHG�WR�ILQG�RXW�DERXW�FDOLEUDWLQJ�LPDJHV��HWF«��VR� WKDW�ZH�FDQ�
SURYLGH�SULQWHUV�ZLWK�WKH�EHVW�TXDOLW\�GLJLWDO�ILOHV�DQG�H[SHFW�JRRG�UHVXOWV��

2WKHU�IDFWRUV�FRPH�LQWR�SOD\���,W�PD\�EH�QHFHVVDU\�WR�VWUHVV�WKDW�WKHUH�LV�D�PLQLPXP�VL]H�
EHORZ�ZKLFK�SXEOLFDWLRQ�LV�QRW�DFFHSWDEOH���,W�PD\�EH�QHFHVVDU\�WR�FXW�QXPEHUV�RI�LOOXVWUDWLRQV�
WR�HQVXUH�WKDW�WKRVH�HYHQWXDOO\�SULQWHG�FDQ�EH�DW��RU�DERYH��WKDW�PLQLPXP�VL]H���,W�PD\�EH�
QHFHVVDU\�WR�UHWXUQ�WR�WKH�SUH�GLJLWDO�GLVFLSOLQH�LQ�ZKLFK�ZRUGV�ZHUH�FDUHIXOO\�ZULWWHQ��UH��
ZULWWHQ�DQG�HGLWHG��DQG�WKH�SLFWXUHV�FKRVHQ�ZHUH�UHDOO\�QHFHVVDU\�WR�LOOXVWUDWH�WKH�WH[W���,W�PD\�
EH�QHFHVVDU\�WR�EH�PRUH�VWURQJ�ZLOOHG�LQ�GLVFXVVLRQV�ZLWK�SXEOLVKHUV�DQG�WR�LQVLVW�±�DW�DQ�HDUO\�
VWDJH�±�WKDW�LOOXVWUDWLRQV�QHHG�WR�EH�ODUJH��SOHQWLIXO��DQG�WKDW�FRORXU�SLFWXUHV�DUH�LQWHJUDO�ZLWK�
WKH�WH[W���,W�PD\�EH�QHFHVVDU\�WR�EH�HYHQ�PRUH�VWURQJ�ZLOOHG�DQG�LQVLVW�RQ�UHSULQWLQJ�DQ\�VXE��
VWDQGDUG�ZRUN��

,GHDOV�SHUKDSV��EXW�D�VWDUWLQJ�SRLQW�IRU�GLVFXVVLRQ�WKDW�PD\�RSHQ�XS�DW�$$5*�LQ�6HSWHPEHU��

����IDFWV�DQG�H[SHULPHQW�
7KH�IROORZLQJ�LV�NQRZQ�DERXW�WKH�µVHULRXV¶�SKRWRJUDSKV�LQ�WKLV�LVVXH��

7RE\�'ULYHU¶V�UXEEHU�IDFWRU\���$OO�SLFWXUHV�ZHUH�SURYLGHG�DV�JRRG�TXDOLW\���[����LQFK�SULQWV�
WKDW�,�VFDQQHG�XVLQJ�6LOYHU)DVW�VRIWZDUH��VHH�EHORZ��DV����ELW�JUH\VFDOHV�DW����GSL�DQG�VDYHG�
DV�WLIIV���)LJV�����DUH�DOO�DERXW������[������SL[HOV��ILOH�VL]H�DERXW����0%���7KH�LPDJHV�ZHUH�
LPSRUWHG�LQWR�WKH�:RUG�ILOH�DQG�UHVL]HG�WR�ILW�WKH�DYDLODEOH�VSDFH���)LJ���ZDV�VFDQQHG�DV�)LJV�
����EXW� WKH� LPDJH�ZDV�FURSSHG� WR�EH���FP�ZLGH� WR�SUHVHUYH� WKH�RULJLQDO� VL]H� IRU� VWHUHR�
YLHZLQJ��

7RE\¶V�8SODQG�SLF�ZDV�VHQW�E\�HPDLO�DV�D�FRORXU�MSHJ���6L]H�LV�����[�����SL[HOV�DQG�LW�LV�
��.%�±�SUHVXPDEO\�VWUDLJKW�IURP�5&$+0:¶V�ZHE�SDJH�ILOHV"�

0DUWLQ�)RZOHU¶V�SLFV�ZHUH�FRORXU�LPDJHV�IURP�WKH�4XLFN%LUG�ZHE�VLWH���7KH�FRPSOHWH�:RUG�
GRFXPHQW�±�WH[W�DQG�SLFWXUHV�±�LV����.%��

$UPHQLD�VDWHOOLWH�VFDQV���2ULJLQDO�VFDQQLQJ�ZDV�YLD�6LOYHU)DVW�VRIWZDUH�DV����ELW�JUH\VFDOHV�DW�
���GSL�DQG�VDYHG�DV�WLIIV���,PDJHV�ZHUH�UHGXFHG�WR����FP�ZLGWK�WR�ILW�WKH�FROXPQ�ZLGWK�DQG�
WKRVH�LQ�WKH�:RUG�ILOH�DUH��OHIW�������[������SL[HOV�����0%���ULJKW�������[������SL[HOV��
���0%���$QG�,�FDQ¶W�UHPHPEHU�KRZ�,�GLG�WKDW��

7KH�QRQ�VHULRXV�SLFV�IURP�WKH�9LHQQD�PHHWLQJ�ZHUH�DOO�WDNHQ�XVLQJ�D�1LNRQ�&RROVFDQ�����DV�
FRORXU�MSHJV�RI�LQWHUPHGLDWH�TXDOLW\���,�XVHG�3KRWR6KRS�WR�FRQYHUW�WKHP�WR�JUH\VFDOHV�ZLWK�ILOH�
VL]HV�EHWZHHQ���.%��ERWWOH��DQG����.%��µFDIp¶���

3ULQWLQJ�SKRWRJUDSKV��D�TXHVW�IRU�DFFHSWDEOH�TXDOLW\�

'LVFXVVHG�DQG�FRQFRFWHG�E\�2WWR�%UDDVFK��=ELJQLHZ�.RE\OLQVNL�DQG�5RJ�3DOPHU�
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7KH�H[SHULPHQW�XVHV�WZR�SKRWRJUDSKV��WZR�W\SHV�RI�SDSHU�DQG�WZR�W\SHV�RI�ILOH�DQG�ZLOO�EH�
VL]HG�WR�ILW�WZR�LPDJHV�SHU�SDJH�ZLWK�VSDFH�IRU�WKUHH�OLQH�FDSWLRQV���7KH�RULJLQDOV�ZHUH�EODFN�
DQG�ZKLWH�SULQWV��

(QJODQG�ZDV�WDNHQ�RQ�)3��XVLQJ�D���[���FDPHUD����PP�OHQV�DQG�\HOORZ�ILOWHU���3ULQW�
VL]H�LV�����[�����PP��
,WDO\�ZDV�WDNHQ�RQ�7HFKQLFDO�3DQ�XVLQJ�D���PP�FDPHUD�ZLWK���PP�OHQV�DQG�89�
ILOWHU���3ULQW�VL]H�LV�����[�����PP��

7KH�RULJLQDOV�DUH�P\�VWDQGDUG�ILOH�SULQWV�DQG�ZHUH�VFDQQHG�XVLQJ�6LOYHU)DVW�VRIWZDUH�DV����ELW�
JUH\VFDOHV�DW����GSL�DQG�VDYHG�DV�WLIIV����(DFK�RYHUYLHZ�ZDV�IUDPHG�WR�H[FOXGH�DQ\�ZKLWH�
PDUJLQ�DIWHU�ZKLFK�WKH�LPDJH�ZDV�DXWRPDWLFDOO\�RSWLPLVHG�DQG�WKHQ�ILQH�WXQHG�E\�WZHDNLQJ�
WKH�KLVWRJUDP�WR�PDNH�WKH�EHVW�RQ�VFUHHQ�SLFWXUH���7KLV�ZDV�WKHQ�VFDQQHG�WR�ILOH��

7KH�UHVXOWLQJ�WLII�ILOH�VL]HV�ZHUH��
� (QJODQG��� �����[������SL[HOV������0%�
�� ,WDO\�� � �����[������SL[HOV�����0%�

(DFK� LPDJH� ZDV� UHGXFHG� ���GSL� WR� EHFRPH� FRQYHQLHQW� HPDLO�VL]H� PHGLXP� TXDOLW\�
�3KRWR6KRS����MSHJV��
� (QJODQG�� ����[�����SL[HOV�����.%�

,WDO\�� � �����[�����SL[HOV����.%�

���QRUPDO�SDSHU� SRVK�SDSHU��IURQW�� SRVK�SDSHU��EDFN�� QRUPDO��SDSHU�
������[����WLI������������� ���[����WLI����������������������[�����WLI��� � ����[�����WLI�
������[����MSJ����������������[����MSJ� � ����[�����MSJ� � ����[�����MSJ�

$GGLWLRQDO�LQIRUPDWLRQ"�
$Q\�RI�\RX�ZKR�DUH�EHJLQQLQJ�WR�SOD\�ZLWK�LPDJHV�PD\�ILQG�LW�XVHIXO�WR�UHDG��

� %UXQR�'DYLG�� HW�DO���:K\�GLJLWDO�HQKDQFHPHQW�RI�URFN�SDLQWLQJV�ZRUNV��UHVFDOLQJ�DQG�
VDWXUDWLQJ�FRORXUV�� $QWLTXLW\� ���������������������

<RX�PD\�WKLQN�WKHUH�LV�OLWWOH�LQ�FRPPRQ�EHWZHHQ�SKRWRV�RI�URFN�DUW�DQG�FURS�PDUNV��EXW�WKHUH�
DUH�D�QXPEHU�RI�VLPLODULWLHV�UHODWHG�WR�FRORXU�DQG�FRQWUDVW���7KH�SKRWRJUDSKHUV�DPRQJ�\RX�
PD\�WKLQN�LW�LV�VDFULOHJLRXV�WR�SOD\�ZLWK�LPDJHV��EXW�DV�DQ�LQWHUSUHWHU�,�UHDOO\�GRQ¶W�FDUH�LI�D�
ILHOG�RI�FHUHDO�LV�JUHHQ��\HOORZ��JUH\�RU�SLQN�VR�ORQJ�DV�WKH�HYHQWXDO�LPDJH�EHVW�VKRZV�WKH�
GLIIHUHQFHV�LQ�WRQH�RU�FRORXU���,PDJH�HQKDQFHPHQW�LV�SDUW�RI�WKH�JDPH�ULJKW�IURP�WKH�VWDUW��DQG�
WKHUH�RXJKW�WR�EH�IHZ�RI�XV�ZKR�KDYH�QRW�FLUFOHG�D�VLWH�ORRNLQJ�IRU�WKH�EHVW�DQJOH�RI�YLHZ�WR�
SURGXFH�WKH�PRVW�HQKDQFHG�SLFWXUH�RI�WKH�VXUIDFH�IHDWXUHV���6R�LV�LW�ZURQJ�WR�FRQWLQXH�WKDW�
JDPH�LQ�WKH�GDUNURRP�RU�XVLQJ�WKH�FRPSXWHU"�

6RIWZDUH����6LOYHU)DVW�LV�DQ�LPDJLQJ�VRIWZDUH�WKDW�DOORZV�WKH�XVHU�WR�FRQWURO�WKH�VFDQQHU�WR�
SURGXFH�RXWSXW�DV�UHTXLUHG���,W�ZDV�GUDZQ�WR�P\�DWWHQWLRQ�E\�,UZLQ�6FROODU�DQG�KDV�DOORZHG�
PH�WR�SURGXFH�FRQVLGHUDEO\�EHWWHU�EODFN�DQG�ZKLWH�VFDQV�±�HVSHFLDOO\�IURP�QHJDWLYH�±�WKDQ�
ZDV�SRVVLEOH�XVLQJ�RWKHU�VRIWZDUH�WKDW�FDPH�ZLWK�P\�0LFURWHN�IODWEHG�RU�1LNRQ�QHJ�VFDQQHUV��
'HWDLOV�IURP��ZZZ�6LOYHU)DVW�FRP�
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(QJODQG���6FDQQHG�IURP�D����[����PP�SULQW�DQG�UHGXFHG�KHUH�WR�D�KHLJKW�RI����PP���6FDQQHG�DW����GSL��VDYHG�
DV�D�WLII�ILOH�RI�DERXW��0%���7KLV�RXJKW�WR�EH�RQ�WKH�QRUPDO� $$5*QHZV� SDSHU��

(QJODQG���5HGXFHG�IURP�WKH�DERYH����[����PP�VFDQ�WR�EHFRPH�D����GSL�MSHJ�����.%�LQ�VL]H��
3KRWR�±�LI�DQ\RQH�LV�LQWHUHVWHG��7/��������QDWXUDO�SOXV�DUFKDHRORJ\����-XO\��������&DPHUD��HWF��%URQLFD�(756��
��PP�OHQV��\HOORZ�ILOWHU���)3��DW����DVD��
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(QJODQG���6FDQQHG�IURP�D����[����PP�SULQW�DQG�UHGXFHG�KHUH�WR�D�KHLJKW�RI����PP���6FDQQHG�DW����GSL��VDYHG�
DV�D�WLII�ILOH�RI�DERXW��0%���7KLV�RXJKW�WR�EH�RQ�JRRG��RU�EHWWHU��TXDOLW\� SDSHU��

(QJODQG���5HGXFHG�IURP�WKH�DERYH����[����PP�VFDQ�WR�EHFRPH�D����GSL�MSHJ�����.%�LQ�VL]H���7KLV�IUDPH�ZDV�
FKRVHQ�DV�D�FRQWUDVW� WR� WKH� ,WDO\�SLF�DV�VKRZLQJ�IHDWXUHV�DJDLQVW�D� OLJKW�EDFNJURXQG�� �&RPSDUH�DOVR��PXFK�
UHGXFHG�SLF�LQ�WKH�1$72�YROXPH��GHWDLOV��VHH� %RRNV���������
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,WDO\���6FDQQHG�IURP�D�����[�����PP�SULQW�DQG�UHGXFHG�YHU\�VOLJKWO\�WR�D�KHLJKW�RI����PP���6FDQQHG�DW����GSL��
VDYHG�DV�D�WLII�ILOH�RI����0%���7KLV�RXJKW�WR�EH�RQ�JRRG��RU�EHWWHU��TXDOLW\� SDSHU��

,WDO\���5HGXFHG�IURP�WKH�DERYH� ����[����� PP�VFDQ�WR�EHFRPH�D����GSL�MSHJ����.%�LQ�VL]H���3KRWR��MXVW�RXWVLGH�
6LHQD�SURYLQFH��VR�QR�UHDO�FRPSDUDWLYH�LQIR���1RWH�WKH�WRPEV�ZLWK�"UDPS�HQWUDQFHV�ULJKW�RI�FHQWUH���&DPHUD��HWF��
1LNRQ�)��;����PP�OHQV��89�ILOWHU��7HFKQLFDO�3DQ�DW����DVD��
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,WDO\���6FDQQHG�IURP�D�����[�����PP�SULQW�DQG�UHGXFHG�YHU\�VOLJKWO\�WR�D�KHLJKW�RI����PP���6FDQQHG�DW����GSL��
VDYHG�DV�D�WLII�ILOH�RI����0%���7KLV�RXJKW�WR�EH�RQ�WKH�QRUPDO� $$5*QHZV� SDSHU��

,WDO\���5HGXFHG�IURP�WKH�DERYH�����[�����PP�VFDQ�WR�EHFRPH�D����GSL�MSHJ����.%�LQ�VL]H���7KLV��RQ�QRUPDO�
$$5*QHZV��SDSHU��RXJKW�WR�EH�WKH�JURWWLHVW�UHSURGXFWLRQ�RI�WKH�VHULHV«EXW�GRHV�LW�VWLOO�VKRZ�WKH�DUFKDHRORJLFDO�

IHDWXUHV�ZHOO�HQRXJK�WR�EH�VHHQ�LQ�SULQW"��,VQ¶W�WKDW�WKH�LPSRUWDQW�TXHVWLRQ"�
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Books of interest? 

 

This is little more than a note of the many recent publications about, or relevant to, aerial survey.  I 

need more train journeys to read the things properly – or more comments from other members. 
 

M Doneus, A Eder-Hinterleitner and W Neubauer (ed) Archaeological Prospection: fourth 

international conference on archaeological prospection.  Austrian Academy of Sciences.  
2001.  ISBN  3-7001-3004-X.  The book costs 43.50 Euro and can be ordered from 

http://verlag.oeaw.ac.at/index.phtml?act=ps&aref=2000 
 

Abstracts prepared for the Archaeological Prospection (and AARG) conference plus extended 

essays about methods of archaeological prospection in Austria and results of these at the 
excursion sites (Puch and Carnuntum).  Good, if brief, summaries of the current state of aerial 

and ground prospection. 
 

Landscapes 2:2 (2001).  ISSN 1466-2035.  Individual annual subscription £25.00 

 
This issue includes papers resulting from EH’s NMP: one by Simon Crutchley (Salisbury 

Plain Training Area), the other by the Pete Horne-Dave MacLeod team (Wharfedale).   Both 
deal with different sized landscapes, as may be familiar to attendees at past AARG meetings, 

and use different approaches to tackle them.  

 
Of at least equal interest is a paper by Mark Bowden based on the recently released Crawford 

archives that describes Crawford’s part in the development of landscape studies and made me 
realise why I am unable to work without a map in front of me. 

 

RH Bewley, and W Rączkowski, (ed).  Aerial archaeology: developing future practice.  
NATO Science Series, Vol 337. 2002.  ISBN 1 58603 184 8 (ISSN 1566-7693).  £60.00 

 
In 1975 and 1983 the CBA published proceedings from two conferences that have become 

markers of the state of aerial studies at those dates.  This NATO volume contains papers from 

an international workshop held in November 2000.  These show where we had got to by the 
end of the 20

th
 century and where we hope to go next.  The editors and printer have done a 

remarkable job in getting the book published just 13 months after the meeting and the work 
that has gone on behind the scenes (including kicking at least two reluctant writers) deserves 

our thanks. 

 
The volume is divided into five sections beginning with the necessary survey of the past and 

present.  Section 2 is in two parts and notes some of the recent achievements of aerial survey.  
Part one deals with countries that have long-established programmes, part two looks at more 

recently begun work.  Here we see the diffusion into Europe that has occurred in recent years 

and is perhaps the most notable development in aerial survey if only because it opens up new 
contacts and problems for us island-bound Brits.  The third Section – technological 

applications – also contains a high European content and includes some uses of satellite 
imagery and surveys of new airborne sensing methods.  Section 4 contains papers about use 

of aerial information for heritage management and is a mainly UK contribution.   
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,�XVXDOO\�HQMR\�UHDGLQJ�:ORGHN¶V�WKRXJKWV�DERXW�DHULDO�VXUYH\�DQG�LQ�WKLV�YROXPH�KH�KDV�
6HFWLRQ���±� 7HFKQRORJ\�YV�3KLORVRSK\��±�WR�KLPVHOI���,I�ZH�QHHG�DQ�DHULDO�WKHRUHWLFLDQ�KH�LV�D�
JRRG�FKRLFH�DV�KH�SUDFWLFHV�DV�ZHOO�DV�SUHDFKHV���,�DJUHH�WKDW�ZH�QHHG�WR�NQRZ�DERXW�WKH�
KLVWRU\�DQG�GHYHORSPHQW�RI�RXU�VSHFLDOLW\�EXW�,¶P�QRW�VXUH�KRZ��RU�LI��WKLV�KHOSV�XV�IUDPH�RXU�
DGYDQFHV�DQG�FKRLFHV�RI�PHWKRGV�DQG�WHFKQLTXHV���:ORGHN¶V�SDSHU�GHPRQVWUDWHV�WKDW�WKHUH�LV�
PRUH�WKDQ�RQH�ZD\�RI�ZULWLQJ�KLVWRU\�DQG�SXWV�SDVW�SUDFWLFHV�LQWR�PRGHUQ�WKHRUHWLFDO�FRQFHSWV�
��LI�WKDW�LV�D�JRRG�WKLQJ���+LV�ZULWLQJ�SURYLGHV�D�GLIIHUHQW�ZD\�RI�ORRNLQJ�DW�RXU�VSHFLDOLW\��DQG�
WKDW�LWVHOI�PXVW�EH�SUDLVHG��

7KHUH�DUH�WKUHH�PLQXVHV�WR�WKLV�YROXPH���2QH�LV�WKDW�WKH�VRPHZKDW�KLJK�SULFH�PDNHV�LW�IDLUO\�
PXFK�D�OLEUDULHV�RQO\�ERRN��VHFRQG�LV�WKH�SRRU�TXDOLW\�RI�VRPH�RI�WKH�LOOXVWUDWLRQV��WKLUG�LV�WKH�
DQQH[LQJ�RI�FRORXU�WR�WKH�HQG�RI�WKH�ERRN�±�YHU\�UHPRWH�VHQVLQJ��

6WHIDQR�&DPSDQD�DQG�0DXUL]LR�)RUWH��HG��� 5HPRWH�6HQVLQJ�LQ�$UFKDHRORJ\����$OO¶,QVHJQD�GHO�
*LJOLR��)LUHQ]H����������,6%1�����������������3ULFH��������OLUD��DERXW����(XUR��

7KLV�YROXPH�LV�D�FROOHFWLRQ�RI�SDSHUV�IURP�WKH������,QWHUQDWLRQDO�6FKRRO�LQ�$UFKDHRORJ\�UXQ�
E\�WKH�8QLYHUVLW\�RI�6LHQD��VHH�'ULYHU�DQG�0XVVRQ�� $$5*QHZV� ��������������7KH�FRQWHQWV�DUH�
ODUJHO\� WHFKQLFDO� DV� DSSOLHG� WR� DUFKDHRORJ\� UDWKHU� WKDQ� DUFKDHRORJ\� DV� GHULYHG� IURP�
WHFKQRORJ\�DQG�PRVW�RI�WKH�VRXUFH�LPDJHV�DUH�IURP�VDWHOOLWHV�RU�YHUWLFDO�SKRWRJUDSKV���6L[�RI�
WKH�IRXUWHHQ�SDSHUV�DUH� LQ�(QJOLVK�DQG�WKH�UHVW�KDYH�(QJOLVK�VXPPDULHV�DV�ZHOO�DV�VRPH�
UHODWLYHO\�FRPSUHKHQVLEOH�WHFKQLFDO�FDSWLRQV��WDEOHV�DQG�LOOXVWUDWLRQV���7KH�EUHDGWK�RI�WKH�
8QL6L�UHVHDUFK�LQWHUHVWV�DUH�DSSDUHQW�LQ�WKH�SDSHUV��DERXW�RQH�WKLUG�RI�WKH�ERRN��FRQWULEXWHG�
E\� WKH�HGLWRUV�� �7KHLU�FRQWHQWV� UDQJH� IURP�PDQLSXODWLRQ�RI� LPDJHV� WR� WKH� UHVROXWLRQ�DQG�
SRWHQWLDO�RI�W\SHV�RI�LPDJHU\���%XW�WKLV�LV�QRW�GRQH�PHUHO\�DV�D�WHFKQLFDO�PDQXDO�DV�WKH�DXWKRUV�
QHYHU�ORVH�VLJKW�RI�WKHLU�DUFKDHRORJLFDO�DLPV���7KH�SDJHV�DOVR�SURYLGH�D�ULFK�VRXUFH�RI�LQWHUQHW�
VLWHV��DOVR�DYDLODEOH�DW�KWWS�������������������1HZ3DJHV�5(027(6(16�5(027(�KWPO����

$PHULFDQ� LQSXW�FRPHV� IURP� WZR�SDSHUV�� �2QH�RXWOLQHV� WKH�HDUO\� VWDJHV�RI�D� WHVW� FDVH� WR�
H[DPLQH�WKH�FDSDELOLWLHV�RI�D�UDQJH�RI�LPDJHU\�RQ�WKH�WDUJHW�VLWH�RI�2DWODQGV�3ODQWDWLRQ���7KLV�
LV�D������DFUH�SURSHUW\�WKDW�LQFOXGHG�D�µELJ�KRXVH¶�DQG�YDULRXV�VODYH�DQG�ZRUN�EXLOGLQJV�VRPH�
RI�ZKLFK�DUH�QRZ�ORVW���7KLV�ZLOO�HYHQWXDOO\�EH�XVHIXO�VWXII�DQG�PD\�GHPRQVWUDWH�WKDW�ZH�GRQ¶W�
DOO�QHHG�WR�IO\�DW����P�WR�ILQG�DUFKDHRORJLFDO�IHDWXUHV���7KH�VHFRQG�SDSHU�XVHV�/DQGVDW�70�
LPDJHU\�IRU�WKH�GHWHFWLRQ�DQG�PRGHOOLQJ�RI�ODQGVFDSH��YHJHWDWLRQDO��FKDQJH�LQ�+RQGXUDV��
7KLV� LV� QHFHVVDULO\� µFRDUVH� JUDLQHG¶� VWXII� DQG� XVHV�PDWKHPDWLFDO� FODVVLILFDWLRQ� WR� GHWHFW�
µDQRPROLHV¶� LQ� WKH� IRUHVW� FRYHU� WKDW�PD\� LGHQWLI\� VLWHV� DQG� DOVR� WR� GHYHORS� D� KLVWRU\� RI�
YHJHWDWLRQ��

7KUHH� SDSHUV� IURP� WKH� 8.� VKRZ� YDULHG� DSSURDFKHV�� � 'DQQ\� 'RQRJKXH� FRQWLQXHV� KLV�
HYDOXDWLRQ�RI�DLUERUQH�06�VFDQQHUV��WKHUPRJUDSK\�DQG�VDWHOOLWH�06�LPDJHU\���7KLV�ORQJ�WHUP�
UHVHDUFK�LV�QRZ�DEOH�WR�XWLOLVH�WKH�OHDSV�PDGH�LQ�FRPSXWHU�WHFKQRORJ\�DQG�LPSURYHG�LPDJH�
TXDOLW\�WR�KHOS�GHWHFW�DUFKDHRORJLFDO�IHDWXUHV�RI�LQFUHDVLQJO\�VPDOO�VL]H���$QRWKHU�ORQJ�WHUP�
SURMHFW�LV�DW�+HVOHUWRQ�LQ�<RUNVKLUH�ZKHUH�'RPLQLF�3RZOHVODQG�PL[HV�WKH�UHVXOWV�RI�REOLTXH�
SKRWRJUDSK\��YHUWLFDO�06�VXUYH\�DQG�JHRSK\VLFV�WR�FRPSLOH�DQ�DUFKDHRORJLFDO�ODQGVFDSH�WKDW�
H[WHQGV�DFURVV�VL[�ODQGVFDSH�]RQHV���0RUH�WUDGLWLRQDO�±�RU�PRUH�ZKDW�PRVW�$$5*�PHPEHUV�
DUH�XVHG�WR�±�LV�WKH�FRQWULEXWLRQ�E\�&KULV�0XVVRQ�DQG�7RE\�'ULYHU���&KULV�SXWV�WKH�FDVH�IRU�
REOLTXH�SKRWRJUDSK\�>DQG�LW�ZDV�WKLV�ZRUNVKRS�LQ�6LHQD�WKDW�OHG�WR�WKH�IO\LQJ�VFKRRO�KHOG�
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WKHUH�LQ�����@�DQG�7RE\�RXWOLQHV�WHFKQLTXHV�RI�PDSSLQJ�DQG�SULGHV�D�UDQJH�RI�FDVH�VWXGLHV��
VRPH�RI�ZKLFK�GR�QRW�KDYH�DFFRPSDQ\LQJ�LOOXVWUDWLRQV���7KLV�PD\�EH�D� JRRG� WKLQJ�±�LW�LV�
SHUKDSV�EHWWHU�QRW�WR�SXEOLVK�WKDQ�WR�SXEOLVK�DW�D�XVHOHVVO\�VPDOO�VFDOH«"�

,WDOLDQ�FRQWULEXWLRQV�PDNH�XS�WKH�UHVW�RI�WKH�YROXPH�DQG�VKRZ�GLIIHUHQW�DSSOLFDWLRQV�RI�D�
YDULHW\�RI�UHPRWHO\�VHQVHG�GDWD�±�WHUUDLQ�PRGHOOLQJ��ODQGVFDSH�DQG�HQYLURQPHQWDO�VWXGLHV�±�
VRPH�ORZ�OHYHO�VXUYH\��JHRSK\VLFV���DQG�D�GHPRQVWUDWLRQ�RI�WKH�XVH�RI�*36�WR�UHFRUG�DQG�
VXUYH\�PLFURUHOLHI��

7KLV�ERRN�SURYLGHV� DQRWKHU�� DQG�GLIIHUHQW�� VWDWHPHQW�RI� µZKHUH�ZH¶UH� DW¶�EXW� WKH�SDSHUV�
FRQFHQWUDWH�PRUH�RQ�XVH�RI�WKH�KLJKHU�DOWLWXGH�GDWD�DQG�VR�PDNH�D�XVHIXO�FRPSDQLRQ�WR�WKH�
1$72�YROXPH���,W�LV�LQWHUHVWLQJ�WR�H[WHQG�FRPSDULVRQ�RI�WKH�WZR�ERRNV���%RWK�ZHUH�SXEOLVKHG�
YHU\�VRRQ�DIWHU�PHHWLQJV��ERWK�DUH�RQH�LQ�D�VHULHV�RI�YROXPHV�LVVXHG�E\�WKH�KRVW�ERG\���6R�
PXFK� IRU� VLPLODULWLHV�«� � 7KH� 6LHQD� ERRN� LV� RQ� JRRG�TXDOLW\� SDSHU� DQG� PL[HV� FRORXU��
PRQRFKURPH�DQG�WH[W�LQ�WZR�RI�LWV�SULQWHG�VHFWLRQV��WKH����SDJH�WKLQJLHV���LW�LV�D�SDSHUEDFN��
DQG�LW�LV�DERXW�KDOI�WKH�SULFH�RI�WKH�1$72�ERRN���4XHVWLRQ��,V�1$72�ULSSLQJ�XV�RII��RU�GRHV�
8QL6L�VXEVLGLVH�LWV�UHSRUWV"�

)DELR� 3LFFDUUHWD� DQG� *LXVHSSH� &HUDXGR�� 0DQXDOH� GL� $HURIRWRJUDILD� $UFKHRORJLFD��
PHWRGRORJLD��WHFQLFKH�H�DSSOLFD]LRQL����(GLSXJOLD��%DUL����������,6%1�����������������3ULFH�
������(XUR�

'LVFRYHUHG�ZKLOH�&KULV�0XVVRQ�DQG�P\VHOI�ZHUH�LQ�6LHQD��WKLV�LV�D�ERRN�RI�KRZ�WR�GR�LW�XVLQJ�
�PDLQO\��YHUWLFDO�SKRWRJUDSKV�DQG�DSSHDUV�WR�EH�ZULWWHQ�DV�D�VWXGHQWV¶�WH[W�ERRN���7KH�ILUVW�
SDUW� JRHV� LQWR� OLJKW�� FDPHUDV�� IOLJKW� OLQHV� DQG� GLVWRUWLRQ�� DQG� KDV� VRPH� SKRWRJUDSKV� RI�
ZRQGHUIXOO\�DQWLTXDWHG�VWHUHR�SORWWHUV�±�EXW�LW�GRHV�LQFOXGH�VRPH�PDSV�SURGXFHG�XVLQJ�WKHP�
ZKLFK�VKRZ�GHWDLOHG�FRQWRXULQJ�SOXV�ELWV�RI�DUFKDHRORJLFDO�VWXII���,W�VHHPV�FXULRXV�WKDW�D�ERRN�
SXEOLVKHG�LQ������LV�UHODWLYHO\�ORZ�WHFK�±�XQOHVV�WKH�DPRXQW�RI�FRPSXWHU�SRZHU�LQ�XVH�DW�
6LHQD�LV�XQXVXDO�LQ�,WDO\���3DUW�WZR�FRQFHUQV�SULQFLSOHV�RI�LQWHUSUHWDWLRQ��PRVWO\�RI�XSVWDQGLQJ�
IHDWXUHV�EXW�XVLQJ�D�KDQGIXO�RI�REOLTXHV�IURP�HOVHZKHUH�LQ�(XURSH��DQG�LQFOXGHV�D�UHODWLYHO\�
ODUJH�FKXQN�DERXW�SURGXFLQJ�ILQDO�PDSV�±�VRPHWKLQJ�WKDW�KDV�QRW�EHHQ�GRQH�HOVHZKHUH���$�
ILQDO�FKDSWHU�QRWHV�VRXUFHV�DQG�DFFHVV�WR�WKHP��

,�ZRXOG�LPDJLQH��EHLQJ�VRPHZKDW�OLPLWHG�LQ�P\�IOXHQF\�RI�,WDOLDQ��WKDW�WKLV�ERRN�LV�D�YDOXDEOH�
WH[W�IRU�DQ\RQH�ZKR�KDV�D�UHDGLQJ�NQRZOHGJH�RI�WKH�ODQJXDJH���8QWLO�������YHUWLFDOV�ZHUH�
DOPRVW� WKH� RQO\� W\SHV� RI� DHULDO� SKRWRJUDSK� DYDLODEOH� WR� ,WDOLDQ� DUFKDHRORJLVWV� DQG� LW� LV�
UHDVVXULQJ�WR�VHH�KRZ�PXFK�LQIRUPDWLRQ�FDQ�EH�H[WUDFWHG�IURP�WKHP���,W�ZLOO�EH�LQWHUHVWLQJ�WR�
VHH�KRZ��LQ�WKH�QH[W�IHZ�\HDUV��WKH�WHFKQLFDO�PHWKRGV�QHFHVVDU\�IRU�DFFXUDWH�WUDQVFULSWLRQ�
IURP�YHUWLFDOV�PD\�EHFRPH�XVHG�WR�KHOS�ZLWK�REOLTXH�LQWHUSUHWDWLRQ�DQG�PDSSLQJ�LI�WKDW�W\SH�
RI�SKRWRJUDSK�EHFRPHV�PRUH�FRPPRQO\�WDNHQ�DQG�XVHG�E\�,WDOLDQ�DUFKDHRORJLVWV��

$QWLTXLW\�
7KH�LVVXH�IRU�0DUFK������LQFOXGHV�D�VKRUW�QRWH�E\�.HYLQ�-RQHV�RQ�KLV�+DZNH¶V�%D\�ZRUN�DQG�
D�SDSHU�E\�WKH�'XUKDP�FURZG��'RQRJKXH��HW�DO��RQ�XVH�RI�&2521$�LPDJHV�LQ�6\ULD���7KLV�
HQODUJHV��DQG�SHUKDSV�PDNHV�PRUH�DFFHVVLEOH��WKHLU�SLHFH�LQ�WKH�1$72�YROXPH��
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&KULV�*RLQJ���+LVWRULF�DLU�SKRWRJUDSKV�KHOS�PDS�ZDU�ULVN�� *,�1HZV� ��������������������

&KULV�LV�DQ�DFNQRZOHGJHG�H[SHUW�RQ�WKH�ZKHUHDERXWV�RI�PDQ\�RI�WKH�VXUYLYLQJ�::��DLU�
SKRWRJUDSKV�DQG�LQ�WKH�SURFHVV�RI�WUDFNLQJ�WKHP�GRZQ�KDV�JDWKHUHG�LQIRUPDWLRQ�DERXW�KRZ�
WKH\�ZHUH�WDNHQ��ZKDW�ZDV�GRQH�ZLWK�WKHP�DQG�±�WR�XVH�WKH�WUHQG\�H[SUHVVLRQ�±�WKHLU�DIWHUOLIH��
7KLV�FRQWULEXWLRQ�LV�WKH�ILUVW�SDUW�RI�D�SURPLVHG�WKUHH�LQVWDOPHQWV�ZKLFK�VHUYH�DV�D�JHQHURXV�
DGYHUWLVHPHQW�IRU�&DPEULGJH�$UFKLWHFWXUDO�5HVHDUFK�/WG���,W�LV�XQIRUWXQDWH��,�WKLQN��WKDW�WKH�
FRPPHUFLDO�LQWHUHVWV�RI�&$5�RXWZHLJK�WKH�VFLHQWLILF�YDOXH�WKDW�ZRXOG�FRPH�IURP�VSUHDGLQJ�
WKH�ZRUG�DERXW�WKH�ZKHUHDERXWV�DQG�PHDQV�IRU�RWKHUV�WR�DFFHVV�WKLV�PDWHULDO���&KULV¶V�ZDU�
VWRULHV�DUH�LQWHUHVWLQJ��DQG�UHDG�PRUH�LQ�%HZOH\�DQG�5ąF]NRZVNL��DERYH��DQG�D�ERRN�ZRXOG�
EH�D�JUHDW�LGHD�±�EXW�IRU�XVHIXO�LQIRUPDWLRQ�VHH�&UDZVKDZ�LQ� $$5*QHZV� ������������

(\DO� %HQ�'RU�� -XYDO� 3RUWXJDOL�� 0RVKH� .RFKDYL�� 0LFKDO� 6KLPRQL�� DQG� /LSD]� 9LQLW]N\��
$LUERUQH�7KHUPDO�9LGHR�5DGLRPHWU\�DQG�([FDYDWLRQ�3ODQQLQJ�DW�7HO�/HYLDK��*RODQ�+HLJKWV��
,VUDHO�� -RXUQDO�RI�)LHOG�$UFKDHRORJ\� �������������������

�$XWKRU�DEVWUDFW��
7KLV�VWXG\�H[DPLQHG�WKH�IHDVLELOLW\�RI�XVLQJ�D�YHU\�VHQVLWLYH�YLGHR�WKHUPDO�UDGLRPHWHU�IRU�
GHULYLQJ� LQIRUPDWLRQ�DERXW�VXEVRLO�REMHFWV�IURP�WKH�DLU��:H�PRXQWHG� WKH� WKHUPDO�VHQVRU�
RQERDUG� D� KHOLFRSWHU� DQG� DFTXLUHG� GLJLWDO� GDWD� IURP� DQ� DOWLWXGH� RI� ����� IHHW� RYHU� DQ�
DUFKDHRORJLFDO� VLWH� RQ� WKH�*RODQ�+HLJKWV�� ,VUDHO�� 7KH� VLWH��7HO�/HYLDK�� LV� D�%URQ]H�$JH�
VHWWOHPHQW�WKDW�LV�FRYHUHG�E\�D�WKLQ�OD\HU�RI�VRLO��7KH�EXULHG�VWUXFWXUHV��PDGH�IURP�EDVDOW��
FRXOG�QRW�EH�REVHUYHG�IURP�WKH�JURXQG�RU�LQ�DHULDO�SKRWRV��,Q�WKH�WKHUPDO�LPDJHV��KRZHYHU��
EXULHG�EDVDOW� VWUXFWXUHV�ZHUH�VLJQLILFDQWO\�HQKDQFHG�EHFDXVH� WKH\�KDYH�GLIIHUHQW� WKHUPDO�
FKDUDFWHULVWLFV�WKDQ�WKH�JURXQG
V�VXUIDFH��%DVHG�RQ�WKHVH�LPDJHV��LW�ZDV�SRVVLEOH�WR�JHQHUDWH�D�
PDS�IRU� IXWXUH�H[FDYDWLRQV��9HULILFDWLRQ�RQ�WKH�JURXQG�UHYHDOHG�SRVLWLYH�DJUHHPHQW�EHWZHHQ�
WKH�WKHUPDO�LPDJHV�DQG�WKH�EXULHG�VWUXFWXUHV�LQ�VHOHFWHG�DUHDV��7KH�UHVHDUFK�KLJKOLJKWV�WKH�IDFW�
WKDW� WKLV� WHFKQRORJ\� FDQ� FRQWULEXWH� DGGLWLRQDO� DQG� XVHIXO� LQIRUPDWLRQ� WR� WKH� ILHOG� RI�
DUFKDHRORJ\��%DVHG�RQ�WKHVH�SUHOLPLQDU\�UHVXOWV��IXUWKHU�VWXG\�LV�SODQQHG�LQ�RUGHU�WR�H[DPLQH�
WKH�FDSDELOLW\�RI�WKH�VHQVRU�LQ�GLIIHUHQW�FRQGLWLRQV�DQG�WR�IXUWKHU�H[FDYDWH�7HO�/HYLDK��

6HH�DOVR��
(��%HQ�'RU��0��.RFKDYL��/��9LQL]NL��0��6KLRQLP��-��3RUWXJDOL���'HWHFWLRQ�RI�EXULHG�DQFLHQW�
ZDOOV�XVLQJ�DLUERUQH�WKHUPDO�YLGHR�UDGLRPHWU\�� ,QWHUQDWLRQDO�-RXUQDO�RI�5HPRWH�6HQV�LQJ��
9ROXPH� �����1XPEHU�����������������������

7KDQNV�WR�&ROLQ�6KHOO�IRU�WKH� -)$��UHIHUHQFH���+H�DGGHG��
³7KH\�ZRXOG�KDYH�KDG�D�PXFK�EHWWHU�LGHD�RI�WKH�QDWXUH�RI�WKH�VLWH�E\�JHRSK\VLFV�VXUYH\��
%DVDOW�ZDOOV�OLJKW�XS�OLNH�FUD]\�LQ�D�IOX[JDWH�JUDGLRPHWHU�VXUYH\��HDFK�EORFN�RI�EDVDOW�DFWLQJ�
DV�D�VHSDUDWH�SHUPDQHQW�PDJQHW��WKURXJK�LWV�WKHUPR�UHPDQHQW�PDJQHWLVDWLRQ� �́
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Martin Doody.  Medium altitude aerial photographic survey in East Limerick and West 
Tipperary.  J Irish Archaeol X (2001), 13-24. 

 
‘…an account of an aerial photographic survey [vertical at a contact scale of 1:10000] 

specifically carried out for archaeological purposes.  It documents the results of [interpretation 
of] the survey and evaluates its merits relative to other types of aerial survey [obliques, 

1:30,000 and other verticals] in detecting new archaeological sites.’  [from author summary] 

 

Peter Halkon and Martin Millett (ed).  Rural Settlement and Industry: studies in the iron age 

and Roman archaeology of lowland East Yorkshire.  Yorkshire Archaeological Report 4.  
1999.  ISBN 0 902122 90 8.  Price unknown. 

 

Of interest for its ‘Part 2: the Holme landscape block’ which includes ‘Air photography and 
the Holme-on-Spalding Moor landscape’ by Jeremy Taylor.  The study uses NMP mapping as 

its basis and adds the natural background to help understand past uses of the mapped features.  
Might this be the first of many uses of NMP stuff by non-aerial people? 

 

Hazel Riley and Robert Wilson-North.  The Field Archaeology of Exmoor.  English Hertiage.  
2001.  ISBN 1 873592 58 2.  £12.95. 

 
Many aerial photos are used for illustration and the survey included use of some mapping 

from APs.  Other than that the book seems a thorough and informative RCHME-type of 

survey, arranged chronologically and written to explain rather than just inventorise. 
 

Barri Jones & David Wooliscroft.  Hadrian’s Wall from the air.  Tempus. 2001.  £14.99 
ISBN 0-7524-1946-3 

 

Spotted by Davy Strachan.  No comment (?yet). 
 

Bargains? 
 

NAPLIB Directory of Aerial Photographic Collections in the UK (2
nd

 edition). 

 
Noted on publication in AARGnews 18 at its original high price of £40, this volume has now 

sensibly been reduced to £20.  Anyone too poor to buy it previously may wish to benefit from 
this reduction.  A further reduction(?) to £15 is offered to new members of NAPLIB in 

addition to their annual subscription. 

 
Forms for ordering the book and for membership applications are available from NAPLIB 

(nee Derek Edwards – see AARGnews 21, membership list) or from www.naplib.org.uk 
 

Into the Sun – a collection of papers in honour of Derrick Riley edited by David Kennedy 

(1989) – is offered by Oxbow at £9.95 plus P & P.  oxbow@oxbowbooks.com  
 

 
Almost all comments – as usual – by Rog Palmer



$$5*QHZV����0DUFK�������

���

2WWR�%UDDVFK�
0DWWKLDV�+RHVO�6WU���
'�������/DQGVKXW�
*HUPDQ\�

RWWR�EUDDVFK#ODQGVKXW�RUJ�

.HQQHWK�%URSK\�
'HSDUWPHQW�RI�$UFKDHRORJ\�
*UHJRU\�%XLOGLQJ�
8QLYHUVLW\�RI�*ODVJRZ�
*ODVJRZ��*����44�
8.�

N�EURSK\#DUFKDHRORJ\�JOD�DF�XN�

$QWKRQ\�&UDZVKDZ�
���.LQJ¶V�6WDLWK�
<RUN��<2���61��
8.�

DFUDZVKDZ#\RUNDUFKDHRORJ\�FR�XN�

7RE\�'ULYHU�
5&$+0:�
&URZQ�%XLOGLQJV�
3ODV�&UXJ�
$EHU\VWZ\WK�
&HUHGLJLRQ��6<����1-�
8.�

WRE\�GULYHU#UFDKPZ�RUJ�XN�

KWWS���ZZZ�UFDKPZ�RUJ�XN��

0DUWLQ�)RZOHU�

PMII#FRPSXVHUYH�FRP�

KWWS���RXUZRUOG�FRPSXVHUYH�FRP�KRPHSDJHV��
PMII��

=ELJQLHZ�.RE\OLQVNL�

]ELNRE#DUFKHRORJ�LDHSDQ�HGX�SO�

0DWWKHZ�2DNH\�
���3DUN�5G��'RQQLQJWRQ��
7HOIRUG�7)���%6�
8.�

ZLOOLDP�RDNH\�#YLUJLQ�QHW�

,UZLQ�6FROODU�
,Q�GHU�$X���
'�������5HPDJHQ�
*HUPDQ\�

DO���#PDLO��UU]�XQL�NRHOQ�GH�

ZZZ�XQL�NRHOQ�GH�aDO����

'DY\�6WUDFKDQ�
3HUWK�0XVHXP�DQG�$UW�*DOOHU\�
���*HRUJH�6WUHHW�
3HUWK��3+���/%�
8.�

GDYLG#VWUDFKDQ���IUHHVHUYH�FR�XN�

/LVW�RI�FRQWULEXWRUV�


