
$$5*QHZV�����0DUFK�������

��

$$5*QHZV����

&217(176�

� (GLWRULDO� � � � � � � �� ����

� &KDLUPDQ¶V�3LHFH� E\��'DY\�6WUDFKDQ� �� � � �� ����

� $$5*�$QQXDO�0HHWLQJ��6HSWHPEHU�������DEVWUDFWV� � � ����

1RWHV�IURP�D�QHZFRPHU� E\��(OHDQRU�6WDSOH\� � � � ���

$UFKDHRORJLFDO�3URVSHFWLRQ��������$$5*������ � � � ���

&8/785(�������&RQVHUYDWLRQ�WKURXJK�DHULDOC�DUFKDHRORJ\��&$$�� ���

+RZ�VDIH�DUH�ZH�LQ�WKH�DLU"� E\� 'DPLDQ�*UDG\� � � � ���
'UDIW�FRGH�RI�FRQGXFW�IRU�DHULDO�UHFRQQDLVVDQFH� � � ���

:KLWKHU�*36�IRU�DHULDO�DUFKDHRORJ\"� E\� $QWKRQ\�&UDZVKDZ� � ���

'LVHQFKDQWPHQW� E\� -LP�3LFNHULQJ� � � � � ���

$Q�RSWLPLVWLF�IXWXUH"� E\� %RE�%HZOH\� � � � � ���

($$�$QQXDO�0HHWLQJ������LQ�(VVOLQJHQ��*HUPDQ\� � � ���

1$72�6FLHQFH�3URJUDPPH��$GYDQFHG�5HVHDUFK�:RUNVKRS��
$HULDO�$UFKDHRORJ\�±�'HYHORSLQJ�)XWXUH�3UDFWLFH�
/HV]QR��3RODQG��������1RYHPEHU������

� � 2IILFLDO�VXPPDU\� � � � � ���

%DFN�WR�/HV]QR��D�SHUVRQDO�YLHZ� E\� ,RDQD�2OWHDQ�� � � ���

6RPH�KLVWRU\�RI�WKH�FDSWXUHG�*HUPDQ�::,,�SKRWRJUDSK\�
E\� $QWKRQ\�&UDZVKDZ� � � � � � ���

� &URSPDUNV� � � � � � � � ���

$HULDO�UHVHDUFK�LQ�$UPHQLD��SURVSHFWV� E\� 5RJ�3DOPHU� � � ���

%RRN�RI�FRQVLGHUDEOH�LQWHUHVW��"�

'�5�:LOVRQ�� $LU�3KRWR�,QWHUSUHWDWLRQ�IRU�$UFKDHRORJLVWV��� ���

� %RRNV�RI�LQWHUHVW"� � � � � � � ���

*��/RFN�DQG�.��%URZQ��HGV��������� 2Q�WKH�WKHRU\�DQG�SUDFWLFH�
RI�DUFKDHRORJLFDO�FRPSXWLQJ��� 2[IRUG�8QLYHUVLW\�&RPPLWWHH�IRU�
$UFKDHRORJ\�0RQRJUDSK� ����

-DQ�0RUULV�������� :DOHV�IURP�WKH�$LU���

%LOO�)LQOD\VRQ�� HW�DO���������7KH�$QJXV�DQG�6RXWK�$EHUGHHQ�)LHOG�
6FKRRO�RI�WKH�'HSDUWPHQW�RI�$UFKDHRORJ\��8QLYHUVLW\�RI�(GLQEXUJK�
±�UHVHDUFK�GHVLJQ�� 7D\VLGH�)LIH�$UFKDHRO�-� ����

&RQVHUYDWLRQ�%XOOHWLQ� �����'HFHPEHU���������,661�����������

'HUHN�(GZDUGV��SKRWRJ��� 1RUIRON�IURP�WKH�$LU��9ROXPH���

� /LVW�RI�&RQWULEXWRUV� � � � � � � ���

� 1RWHV�IRU�&RQWULEXWRUV���������������������������������������������� ��LQVLGH�EDFN�FRYHU�



$$5*QHZV�����0DUFK�������

��

(GLWRULDO�

/LIH�KDV�EHHQ�VRPHZKDW�IUDQWLF�VLQFH�$$5*�LQ�$EHUGHHQ���,Q�2FWREHU�,�PDGH�ZKDW�,�KRSH�
ZDV�P\�ILUVW�WULS�WR�$UPHQLD�DQG�KDYH�VLQFH�EHHQ�VHDUFKLQJ�IRU�JUDQWV�DQG�VSRQVRUV�WR�KHOS�
WKHP�JHW�LQWR�WKH�DLU���,Q�1RYHPEHU�PDQ\�RI�XV�DWWHQGHG�WKH�1$72�IXQGHG�PHHWLQJ�LQ�/HV]QR�
�UHSRUWV�LQ�WKLV�LVVXH����7KHUH�KDYH�EHHQ�EXUVWV�RI�HPDLOV�ERWK�VLGHV�RI�D�IRXU�GD\�ZRUNLQJ�YLVLW�
WR�6LHQD�LQ�)HEUXDU\�WR�WU\�DQG�JHW�WKH�WUDLQLQJ�ZHHN�RUJDQLVHG��DQG�LI�,�WKLQN�P\�SDUW�KDV�
EHHQ�IUDQWLF��OLIH�PXVW�KDYH�EHHQ�KHOO�IRU�&KULV�0XVVRQ�ZKR�KDV�EHHQ�WKH�GULYLQJ�IRUFH�EHKLQG�
WKH�SODQQLQJ����$OO�WKLV�SOXV�VRPH�ZRUN�DQG�DHULDO�SKRWRJUDSK\���,�PXVW�OHDUQ�WR�VD\�μQR¶��

%DG�QHZV�
7KH� ILUVW� WZR�PRQWKV� RI� ����� EURXJKW� EDG� QHZV� DQG� QR� IXQGLQJ� WR� WZR�PDMRU� UHVHDUFK�
SURMHFWV�� �$QWMH� )DXVWPDQQ� KDG� VSHQW�PXFK� RI� ����� VHWWLQJ� XS� D� SURMHFW� LQ�%XOJDULD� LQ�
FROODERUDWLRQ�ZLWK�D�JHRJUDSKHU��,�WKLQN��IURP�)UDQNIXUW���7KHLU�DLP�ZDV�WR�VXUYH\�D�ODUJH�
FKXQN�RI�ODQG�DQG�WR�XVH�DHULDO�SKRWRJUDSK\��ROG�DQG�QHZ��DV�D�PDMRU�VRXUFH�RI�GDWD���7KLV�
ZDV� WR�KDYH�EHHQ�$QWMH¶V�3K'�SURMHFW� VR� VKH�ZDV�QRW� WRR�KDSS\�ZKHQ� WKH� IXQGLQJ�ZDV�
ZLWKGUDZQ�IURP�WKH�FRPSOHWH�SURMHFW���,Q�������%LOO�+DQVRQ�ZURWH�LQ� $$5*QHZV��RI�KLV�ILUVW�
IO\LQJ�VHDVRQ�LQ�5RPDQLD�DQG�ZH�KDYH�EHHQ�VKRZQ�UHVXOWV�RI�VXEVHTXHQW�\HDUV�DW�$$5*�DQG�
/HV]QR���,Q�'HFHPEHU�������%LOO�DSSOLHG�IRU�D�PDMRU�WKUHH�\HDU�%ULWLVK�$FDGHP\�IXQGLQJ�
ZKLFK�ZRXOG�DOORZ�KLP�D�JRRG�EDVK�DW�IO\LQJ�WKH�0XUHV�9DOOH\���+RZHYHU��WKH�%$�GLG�QRW�
IXQG�WKH�SURMHFW�DQG�WKLV�PD\�KDYH�D�VHULRXV�DIIHFW�RQ�,RDQD�2OWHDQ¶V�3K'�IRU�ZKLFK�LW�ZDV�
JRLQJ�WR�SURYLGH�GDWD���0\�LPPHGLDWH�WKRXJKW�ZDV�WKDW�SHUKDSV�WKH�%$�PD\�WKLQN�WKH\�KDYH�
IXQGHG�HQRXJK�DHULDO�VWXII�WKURXJK�WKHLU�SDUW�V��LQ� &XOWXUH��������VHH�HOVHZKHUH�WKLV�LVVXH��
ZKLFK�PD\�EH�μDHULDO¶�EXW�LV�QRW�μUHVHDUFK¶��

7KLV�LVVXH�
0HPEHUV�PD\�EH�JUDWHIXO�RQFH�DJDLQ�WR�'DY\�6WUDFKDQ�IRU�FRPSLOLQJ�WKH�DEVWUDFWV�RI�SDSHUV�
JLYHQ�DW�$$5*������DQG�IRU�PDQDJLQJ�WR�SHUVXDGH�DOPRVW�HYHU\RQH�WR�SURYLGH�WKHLU�RZQ�
VXPPDULHV���,¶YH�GRQH�VRPH�PLQRU�WLG\LQJ�EXW�KDYH�QRW�FKDQJHG�D�SULPH�H[DPSOH�RI�WKH�
OXGLFURXV�XVH�RI�μFURSPDUN¶�WKDW�PRVW�RI�\RX�VHHP�WR�WKLQN�LV�FRUUHFW���,�VSRNH�WR�WKH�FXOSULW�
DIWHU�$$5*�VR�P\�KLJKOLJKWLQJ�LW�VKRXOG�EH�QR�VXUSULVH���(DUO\�LQ�WKH�QRWH�LV�D�EULHI�GHILQLWLRQ�
RI�ZKDW�FURS�PDUNHG�HYLGHQFH�KDV�EHHQ�IRXQG��OHW¶V�VD\�GRWWHG�OLQHV�DQG�FRQWLQXRXV�OLQHV��DQG�
WKH�LQWHUSUHWDWLRQ�WKDW�WKHVH�VKRZ�ERXQGDULHV�IRUPHG�E\�SLW�DOLJQPHQWV�DQG�OLQHDU�GLWFKHV��
*UHDW��,�WKRXJKW��UHDO�DUFKDHRORJ\��EXW�IURP�WKDW�SRLQW�RQ�DOWKRXJK�WKH�WHUP�μSLW�DOLJQPHQW¶�LV�
UHWDLQHG��WKH�OLQHDU�GLWFKHV�UHYHUW�WR�EHLQJ�FDOOHG�μOLQHDU�FURSPDUNV¶��OLQHV�RI�SODQWV�RU��DV�\RX�
ORW� WUDQVODWH��μDUFKDHRORJLFDO�IHDWXUHV�IRXQG�RQ�DLU�SKRWRV¶�� �:KHUH�LV� WKH�VHQVH�LQ� WKDW�±�
ZKDW¶V�KDSSHQHG�WR�WKH�DUFKDHRORJLFDO�LQWHUSUHWDWLRQ��ZK\�KDYH�ZH�DEDQGRQHG�LW��DQG�GRHVQ¶W�
WKLV�JLYH�XV�WZR�HTXDOO\�PHDQLQJOHVV�YHUVLRQV�RI�D�VLQJOH�VWRU\"�

�� � �WKH� YHUVLRQ� RI� WKH� PDVVHV�� SLW� DOLJQPHQWV� DUH� DVVRFLDWHG� ZLWK� OLQHDU�
DUFKDHRORJLFDO�IHDWXUHV��RI�W\SH�QRW�GHVFULEHG��UHFRUGHG�IURP�WKH�DLU��

�� �WKH�&UDZIRUG��5LOH\�DQG�5RJ�YHUVLRQ��SLW�DOLJQPHQWV�DUH�DVVRFLDWHG�ZLWK�OLQHV�
RI�WDOOHU�RU�VKRUWHU�FURSV��XQVSHFLILHG���VR�SRVVLEO\�D�GLWFK�RU�D�URDG��

:KHUHDV�LI�WKH�RULJLQDO�LQWHUSUHWDWLRQ�KDG�FRQWLQXHG�LQ�XVH�ZH�ZRXOG�KDYH�D�PXFK�PRUH�
DUFKDHRORJLFDOO\�XVHIXO��

�� SLW�DOLJQPHQWV�DUH�DVVRFLDWHG�ZLWK�OLQHDU�GLWFKHV��
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0\�UHDO�SRLQW��,�VXSSRVH��LV�WR�DVN�ZK\�WKH�LQWHUSUHWDWLRQ�RI�RQH�IRUP�RI�FURS�PDUN�KDV�EHHQ�
FRQWLQXHG�LQ�WKH�WH[W�ZKLOH�WKH�RWKHU��RI�HTXDOO\�YDOLG�W\SH��XQOHVV�RQH�UHDGV�)UDQFLV�3U\RU¶V�
FRPSODLQWV��KDV�EHHQ�DEDQGRQHG��

2Q�VLPLODU�WKHPHV��RXU�&KDLUPDQ�NLFNV�EDFN�DW�PH�IRU�LQGXOJLQJ�P\VHOI�LQ�NLFNLQJ�DW�\RX��
*RRG�VWXII�DQG��WKH�ROGHU�RI�\RX�PD\�UHPHPEHU�WKDW�RQH�RI�WKH�WKLQJV�WKDW�,�KRSHG�ZRXOG�EH�
JHQHUDWHG�LQ� $$5*QHZV� ZDV�VRPH�LQIRUPDO�GLVFXVVLRQ��(GLWRULDO�� $$5*QHZV� ����ZKLFK�,�
WKLQN�LV�PXFK�QHHGHG�WR�NHHS�XV�WKLQNLQJ�DQG�PRYLQJ�IRUZDUG���,Q�FHOHEUDWLRQ�RI�WKH�FURS�
PDUN�,¶YH�EHJXQ�D�QHZ�SDJH�LQ� $$5*QHZV� ZKLFK�,�FDOO�μ&URSPDUNV¶�>\RXU�VSHOOLQJ@�ZKLFK�,�
VXEWLWOH�DQG�GHILQH�DV�μVQLSSHWV�RI�LQIRUPDWLRQ�WKDW�UHTXLUH�UHDGLQJ�DQG�XQGHUVWDQGLQJ�WR�PDNH�
VHQVH¶���2Q�WKDW�SDJH�ZLOO�EH�VKRUW�QRWLFHV�DQG�FRPPHQWV�WKDW�KDYH�EHHQ�FROOHFWHG�RU�VHQW�WR�
PH�E\�YDULRXV�PHPEHUV���%XW�\RX�PXVW�UHPHPEHU�QRW�DOZD\V�WR�WDNH�PH�VR�VHULRXVO\«��

3HUKDSV�WKH�PRVW�LPSRUWDQW�FRQWULEXWLRQ�LQ�WKLV�LVVXH�LV�WKDW�E\�'DPLDQ�*UDG\�ZKLFK�FRYHUV�
LVVXHV�RI�DHULDO�UHFRQQDLVVDQFH�DQG�DWWHPSWV�WR�SUHSDUH�IRU�DQ\�FKDQJHV�WKDW�WKH�&$$�PD\�
LQWURGXFH�DV�D�UHVXOW�RI�UHFHQW�DLU�DFFLGHQWV�WR�WLJKWHQ�DLU�VDIHW\���7KHUH�KDYH�FHUWDLQO\�EHHQ�
FKDQJHV�VLQFH�WKH�HDUO\�GD\V�RI�DHULDO�VXUYH\��DOWKRXJK�QRW�HQRXJK�IRU�-LP�3LFNHULQJ�ZKR��DW�
%RE�%HZOH\¶V�VXJJHVWLRQ�VHQW�D�SLHFH�IRU�LQFOXVLRQ�LQ�WKLV�LVVXH���0DQ\�RI�\RX�ZLOO�KDYH�UHDG�
LW�EHIRUH��EXW�LW�VHHPHG�WR�%RE�DQG�,�WKDW�LW�PD\�EH�QHZ�DQG�WKRXJKW�SURYRNLQJ�IRU�WKH�XQGHU��
��V�$$5*�PHPEHUV���)HZ�ZLOO�DJUHH�ZLWK�DOO�WKH�SRLQWV�WKDW�-LP�UDLVHV�DQG�,�GRQ¶W�WKLQN�WKDW�
$$5*�PHPEHUV�DUH�QHFHVVDULO\�WKH�PRVW�DSSURSULDWH�DXGLHQFH�IRU�KLV�VXJJHVWLRQV���0RVW�RI�
XV�DUH�IDPLOLDU�ZLWK�WKH�SUREOHPV�DQG�PDQ\�RI�XV�KDYH�EHHQ�WU\LQJ�WR�SHQHWUDWH�PDLQVWUHDP�
DUFKDHRORJ\�IRU�GHFDGHV���%XW�ZH�VKRXOG�QRW�IRUJHW�WKDW�WKRVH�GHFDGHV��ZKLFK�SUREDEO\�HTXDO�
WKH�WLPH�WKDW�-LP�KDV�EHHQ�VKRXWLQJ�DW�XV��KDYH�VHHQ�WKH�RULJLQV�DQG�JURZWK�RI�$HULDO�6XUYH\�
WHDPV�ZLWKLQ�WKUHH�1DWLRQDO�ERGLHV�LQ�WKH�8.��5&+0(�(+��5&$+06�DQG�5&$+0:��DQG�
WKH�JURZWK�RI�DLU�SKRWRJUDSK\��DQG�WKH�EHJLQQLQJV�RI�DHULDO�VXUYH\��DFURVV�(XURSH���1RZ�WKDW��
VXUHO\��LV�VRPH�SURJUHVV��"�

$UFKDHRORJ\�LV�QRW�JRLQJ�WR�GURS�LWV�SUHIHUHQFH�IRU�H[FDYDWLRQ��QRU�ZRXOG�WKH�SXEOLF�OHW�LW��FDQ�
\RX�LPDJLQH��IRU�H[DPSOH��WKH�ERUHGRP�RI�D� 7LPH�7HDP����WKDW�ZDV�DOO�μJHRSK\V¶"����7\SHV�RI�
H[FDYDWLRQ�KDYH�FKDQJHG�VLQFH������DQG�GHYHORSHU�IXQGHG�ZRUN�LV�QRZ�SURYLGLQJ�XV�ZLWK�
HYLGHQFH�IURP�VPDOO�VFDOH�VDPSOHV��RIWHQ�RQ�VLWHV�PDSSHG�IURP�DLU�SKRWRV��WKDW�LV�UHTXLUHG�WR�
SURYLGH�IDFWV�WR�OLQN�ZLWK�WKH�DHULDO�GDWD���7KH�JRRG�QHZV��WROG�WR�PH�E\�)UDQFLV�3U\RU��LV�WKDW�
5LFKDUG�%UDGOH\�KDV�EHHQ�FRPPLVVLRQHG�WR�SUHSDUH�D�ERRN�WKDW�ZLOO�HIIHFWLYHO\�ZULWH�D�QHZ�
%ULWLVK�DUFKDHRORJ\�EDVHG�RQ�UHVXOWV�IRU�WKH�WHQ�\HDUV�RI�FRPPHUFLDO�DUFKDHRORJ\��

$Q�HQG�WR�FURS�PDUNV"�
,VQ¶W� OLIH�ZRQGHUIXO"� �1RW�RQO\�KDV� WKH�ZHDWKHU�FRQVSLUHG� IRU� WKH� ODVW� WZR�\HDUV�DJDLQVW�
VXPPHU�SKRWRJUDSK\�RI�VLWHV�WKDW�DUH�EHLQJ�SORXJKHG�DZD\�EXW�LQ�WKLV�LVVXH�RXU�&KDLUPDQ�
UHSRUWV�RI�VXJJHVWLRQV�WR�PDQDJH�VLWHV�FXUUHQWO\�LQ�DUDEOH�ODQG�E\�FRQYHUWLQJ�WKHP�WR�SDVWXUH��
4XLFN��KXUU\��JHW�LQWR�WKH�DLU�ZKLOH�VRPHWKLQJ�LV�OHIW�WR�VHH«��6RRQ�\RX�PD\�DOO�FRQYHUW�WR�
EHFRPH�DHULDO�DUFKLWHFWV��

(PDLO�DGGUHVV�
3OHDVH�QRWH��P\�HPDLO�DGGUHVV�LV�QRZ� RQO\� URJ�SDOPHU#QWOZRUOG�FRP�

��)RU�WKRVH�QRQ�8.�PHPEHUV�� 7LPH�7HDP��LV�DQ�KRXU�ORQJ�79�SURJUDPPH�WKDW�VKRZV�KRZ�DUFKDHRORJ\�FDQ�VROYH�
D�JLYHQ�SUREOHP�LQ�μRQO\�WKUHH�GD\V¶���:KDWHYHU�FULWLFLVPV�KDYH�EHHQ�OHYHOOHG�DW� 77��±�DQG�WKHUH�KDYH�EHHQ�PDQ\�
±�WKH�SURJUDPPH�KDV�DURXVHG�FRQVLGHUDEOH�SXEOLF�LQWHUHVW�LQ�DUFKDHRORJ\�LQ�WKH�"VHYHQ�\HDUV�LW�KDV�EHHQ�UXQQLQJ��
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&KDLUPDQ¶V�3LHFH�

'��6WUDFKDQ�

,�KRSH�WKDW�WKH�PDQ\�ZKR�DWWHQGHG�WKH�$$5*�DQQXDO�FRQIHUHQFH�LQ�$EHUGHHQ�ODVW�6HSWHPEHU�
IRXQG�WKDW�LW�FRQWDLQHG�DQ�LQWHUHVWLQJ�DQG�YDULHG�SURJUDPPH���)RU�WKRVH�ZKR�GLG�QRW��,�KDYH�
LQFOXGHG�VXPPDULHV�RI�WKH�SUHVHQWDWLRQV�ZLWKLQ�WKLV�YROXPH�RI� $$5*QHZV���DQG�LW�LV�KRSHG�
WKDW� WKHVH�ZLOO� SURYH� RI� LQWHUHVW� DQG� YDOXH� IRU� WKRVH�ZKR�ZDQW� WR� IROORZ� XS� DQ\� RI� WKH�
SUHVHQWDWLRQV���7KH�DEVWUDFWV�ZLOO�DOVR�DSSHDU�RQ�WKH�$$5*�ZHEVLWH�WR�SURPRWH�WKH�DQQXDO�
FRQIHUHQFH��DQG�WKH�ZRUN�RI�WKH�JURXS�DV�D�ZKROH��WR�D�ZLGHU�DXGLHQFH��
���$QRWKHU�KLJKO\�VXFFHVVIXO�FRQIHUHQFH��WKH�1$72�DGYDQFH�ZRUNVKRS��ZDV�KHOG�LQ�/HV]QR��
3RODQG��LQ�1RYHPEHU�ODVW�\HDU��,Q�DGGLWLRQ�WR�SDSHUV�IURP�DFURVV�WKH�FRQWLQHQW�DQG�EH\RQG��
WKH�FRQIHUHQFH�LQFOXGHG�D��URXQG�WDEOH��GLVFXVVLRQ�GUDZLQJ�WRJHWKHU�DLPV�DQG�REMHFWLYHV�IRU�
DHULDO�DUFKDHRORJ\��DFURVV�(XURSH��IRU�WKH�IXWXUH��$JDLQ��PRUH�RQ�WKH�FRQIHUHQFH�FDQ�EH�IRXQG�
LQ�WKHVH�SDJHV��
� � � 7KH� IRUWKFRPLQJ� ,QVWLWXWH� RI� )LHOG� $UFKDHRORJLVWV� DQQXDO� FRQIHUHQFH�� WR� EH� KHOG� LQ�
1HZFDVWOH�WKLV�$SULO��ZLOO�EH�RI�LQWHUHVW�WR�PDQ\�$$5*�PHPEHUV��6HVVLRQV�RI�SDUWLFXODU�
LQWHUHVW�LQFOXGH�WKRVH�FRYHULQJ�DUFKDHRORJ\�DQG�LQWHUSUHWDWLRQ��PXOWL�GLVFLSOLQDU\�SURMHFWV�DQG�
DJUL�HQYLURQPHQW�VFKHPHV��7KH�ODWWHU�LV�RI�VSHFLDO�UHOHYDQFH�DV�DJUL�HQYLURQPHQW�VFKHPHV�
QRZ�RIIHU�DQ�RSSRUWXQLW\�WR�VHQVLWLYHO\�PDQDJH�EXULHG�DUFKDHRORJLFDO�VLWHV�LQ�DUDEOH�ODQG�WKDW�
DSSHDU�DV�FURSPDUNV��SKHZ���� ,Q�6FRWODQG�� WKH�UHSODFHPHQW�RI� WKH�&RXQWU\VLGH�3UHPLXP�
6FKHPH�ZLWK�WKH�5XUDO�6WHZDUGVKLS�6FKHPH��KDV�RQH�LPSRUWDQW�DGGLWLRQ��WKH�LQFOXVLRQ�RI�
FURSPDUN� VLWHV� �DJK���� 7KH� QHZ� VFKHPH� PD\�� LI� WKH� ILQDQFLDO� LQFHQWLYHV� DUH� VXIILFLHQW��
HQFRXUDJH�IDUPHUV�WR�WDNH�VXFK�VLWHV��LQFOXGLQJ�D���P�EXIIHU�]RQH��RXW�RI�DUDEOH�FXOWLYDWLRQ�
DQG� VRZ� WKHP� WR� JUDVV�� 7KHUH� LV� JUHDW� SRWHQWLDO� LQ� VXFK� VFKHPHV� DOWKRXJK� IURP� DQ�
DUFKDHRORJLFDO�SRLQW�RI�YLHZ��WKH�PDLQ�SUREOHP�UHPDLQV�WKDW�ZH�FDQQRW�FKRRVH�ZKLFK�VLWHV�DUH�
FRQVLGHUHG��$�JXLGDQFH�QRWH�HQWLWOHG� ,GHQWLI\LQJ�DQG�0DQDJLQJ�$UFKDHRORJLFDO�&URSPDUN�
6LWHV��LV�FXUUHQWO\�EHLQJ�SURGXFHG�IRU�WKH�VFKHPH��DQG�QHHGOHVV�WR�VD\�,¶OO�SDVVLQJ�D�FRS\�WR�
5RJ�IRU�UHYLHZ�RQFH�DYDLODEOH��
���,�UHIHU��RI�FRXUVH��WR�5RJ¶V�UDQW�LQ�WKH�ODVW� $$5*QHZV��DERXW�WKH�XVH�RI�WKH�SKUDVH�³FURSPDUN�
ODQGVFDSH´�� 2I� FRXUVH� 5RJ� LV� ULJKW�� 2I� FRXUVH� LW� LV� VKRUW�KDQG�� 7KH� IDFW� LV� WKDW� PRVW�
DUFKDHRORJLVWV�UHIHU�WR�³FURSPDUN�VLWHV´��DQG�DUH�KDSS\�DERXW�ZKDW�WKH\�PHDQ�±�EXULHG�VLWHV�
WKDW�DSSHDU�DV�FURSPDUNV��&URSPDUN�ODQGVFDSH�LV�VLPSO\�XVHG�DV�DQ�H[WHQVLRQ�RI�WKLV��ZLWK�WKH�
RIW�XVHG�³FURSPDUN�FRPSOH[´�O\LQJ�VRPHZKHUH�LQ�EHWZHHQ��H[SODLQLQJ�WKDW�WKH�GDWD�VHW�ZDV�
PDGH�XS�RI�WUDQVFULSWLRQV�RI�FURSPDUNV��7KHUH�ZDV�RI�FRXUVH�QR�DUFKDHRORJLFDO�PHDQLQJ�
LPSOLHG�E\�WKH�SKUDVH�DQG�LW�ZDV�FRQVLGHUHG�WKDW�WKH�UHDGHUVKLS�RI� $$5*QHZV��PLJKW�KDYH�
JXHVVHG� WKLV��$�UHFHQW� UHTXHVW�� IURP�D�QRQ�DHULDO�DUFKDHRORJLVW��RQ� %ULWDUFK��DVNHG�DERXW�
H[FDYDWLRQV�RI�³FURS�PDUNV´��QRW�³FURS�PDUN�VLWHV´��WKDW�ZHUH�IRXQG�WR�EH�DUFKDHRORJLFDOO\�
EDUUHQ��7KH� UHTXHVW� UHFHLYHG� VHYHUDO� XVHIXO� UHSOLHV� DQG� D� SUHGLFDEOH� UHVSRQVH� IURP�5RJ�
�SHUKDSV�LQ�WKLV�LQVWDQFH�RQ�OHVV�VROLG�JURXQG���7KH�UHSO\�WR�5RJ¶V�UHVSRQVH�ZDV�VRPHWKLQJ�
OLNH� ³VRUU\� IRU� DQ\� DJJUDYDWLRQ� WKH� WHUP� FURS�PDUN��PD\� FDXVH�� EXW� ,� XVHG� LW� DVVXPLQJ�
HYHU\RQH�ZRXOG�NQRZ�WKDW�,�PHDQW�EXULHG�DUFKDHRORJLFDO�VLWHV�WKDW�SURGXFH�FURS�PDUNV�XQGHU�
FRQGXFLYH�FRQGLWLRQV�HWF�HWF«RK��\RX�DUH�D�WRXFK\�ORW�DW�WLPHV� �́
���5RJ�VXJJHVWV�WKDW�LW�LV�WLPH�IRU�DHULDO�DUFKDHRORJLVWV�WR�³IRUJHW�WKH�DHULDO�SKRWRJUDSKHUV¶�
FDXWLRXV�EXW�XQLQIRUPDWLYH�GHVFULSWLRQV�RI�ZKDW�ZDV�VHHQ�DQG�UHODWH�WR�WKH�DUFKDHRORJLVWV¶�
LQWHUHVWV�DERXW�ZKDW�ZDV�WKHUH´��7KLV�DW�UDLVHV�WKH�ROG�GHEDWH�DERXW�KRZ�PXFK�ZH�VKRXOG�FDQ�
LQWHUSUHW��6XUHO\� WKH�SRLQW� LV� WKRXJK�� WKDW�ZH�XVXDOO\�FDQ¶W� VD\�ZKDW�ZDV� WKHUH�ZLWK�DQ\�
FHUWDLQW\��DQG�ZKHQ�ZH�DWWHPSW�WR��WKHUH�LV�DQRWKHU�VFKRRO�RI�WKRXJKW�ZDLWLQJ�WR�VKRRW�XV�
GRZQ��)RU�H[DPSOH��WKH�QDWXUH�DQG�GLVWULEXWLRQ�RI�QHROLWKLF�VLWHV�LQ�(VVH[�KDV�UHFHQWO\�EHHQ�
UDGLFDOO\�DOWHUHG�ZKHQ�D�SURJUDPPH�RI�H[FDYDWLQJ�VHOHFWHG�FURSPDUN�HQFORVXUHV�VKRZHG�WKDW�
PRVW�RI�WKH�VLWHV��VXJJHVWHG�IURP�DLU�SKRWR�LQWHUSUHWDWLRQ�DV�KHQJHV��ZHUH�LQ�IDFW�GLWFKHV�



$$5*QHZV�����0DUFK�������

��

DURXQG�ZLQG�PLOO�PRXQGV��%URZQ�DQG�*HUPDQ\��������3HUKDSV�DQ�XQQHFHVVDU\�UHPLQGHU�
DERXW�WKH�SHULOV�RI�NQHH�MHUN�LQWHUSUHWDWLRQ��EXW�LW�KLJKOLJKWV�WKH�VLWXDWLRQ�ZKHUHE\��DV�DLU�SKRWR�
LQWHUSUHWHUV��LI�ZH�LQWHUSUHW�DUFKDHRORJLFDOO\��ZH¶UH�GDPQHG��DQG�LI�ZH�GHVFULEH�REMHFWLYHO\��
ZH¶UH�PRFNHG��
� � �,Q�P\�RSLQLRQ��WKH�GXOOHVW�WKDW�$$5*�KDV�HYHU�JRW�ZDV�LQ�WKH�JUHDW�³KRZ�GR�ZH�VSHOO�
FURSPDUN��RU�LV�WKDW�FURS�PDUN��RU�LV�LW�FURS�PDUN"��GHEDWH´��5RJ�DVNV�³LV�LW�DQ\�ZRQGHU�WKDW�
ZH�DUH�VWLOO�VWUXJJOLQJ�WR�GHPRQVWUDWH�WKH�YDOXH�DQG�SRWHQWLDO�RI�DHULDO�SKRWRJUDSK\�ZKHQ�ZH�
XVH� VXFK� XQLQIRUPDWLYH� GHVFULSWLRQV"´� �� ,�PLJKW� DVN� WKH� VDPH� DERXW� VRPH� RI� RXU�PRUH�
SHGDQWLF�GLVFXVVLRQV«�

%URZQ��1��DQG�*HUPDQ\��0�������� 7KH�&URSPDUN�(QFORVXUHV�3URMHFW��$VVHVVPHQW�5HSRUW�
DQG�8SGDWHG�3URMHFW�GHVLJQ����(VVH[�&RXQW\�&RXQFLO��+HULWDJH�&RQVHUYDWLRQ��

$�UHVSRQVH�WR�WKH�QHHG�IRU�LQWHUSUHWHUV�DQG�PDSSHUV�LQ�WKH�8.��3HUWK�<RXQJ�$UFKDHRORJLVWV�&OXE�
WDFNOH�FURSPDUN�SORWWLQJ�GXULQJ�WKH�ODVW�1DWLRQDO�$UFKDHRORJ\�'D\�DW�3HUWK�0XVHXP�DQG�$UW�*DOOHU\��
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7KH�IROORZLQJ�VXPPDULHV�ZHUH�SUHVHQWHG�LQ�IRXU�WKHPDWLF�VHVVLRQV�LQGLFDWHG�LQ�EROG�ZLWK�WKH�
FKDLU�VKRZQ�LQ�EUDFNHWV��

5$)�DQG�/XIWZDIIH�VRXUFHV�IRU�6FRWODQG���
'DYH�(DVWRQ�
5R\DO�&RPPLVVLRQ�RQ�WKH�$QFLHQW�DQG�+LVWRULFDO�0RQXPHQWV�RI�6FRWODQG��
-RKQ�6LQFODLU�+RXVH�����%HUQDUG�7HUUDFH��(GLQEXUJK��(+���1;��
7HO�����������������(�PDLO��GDYLGH#UFDKPV�JRY�XN�

7KH�1DWLRQDO�0RQXPHQWV�5HFRUG�RI�6FRWODQG��1056��QRZ�KROGV�WZR�VRXUFHV�RI�SKRWRJUDSKV�
IURP� WKH� 6HFRQG� :RUOG� :DU�� $� EDWFK� RI� VRPH� ���� /XIWZDIIH� SKRWRJUDSKV� DQG� FRS\�
QHJDWLYHV��ZKLFK�KDYH�QRZ�EHHQ�DYDLODEOH�LQ�WKH�SXEOLF�DUHD�RI�WKH�1056�IRU�VRPH�WLPH��DQG�
D� ODUJH� EDWFK� RI� SULQWV� WDNHQ� E\� 5$)� 3KRWRJUDSKLF� 5HFRQQDLVVDQFH� 8QLWV�� 7KH� 5$)�
SKRWRJUDSKV�ZHUH�WDNHQ�E\�XQLWV�ZKLFK��ZKLOVW�XQGHU�WUDLQLQJ��ZHUH�EDVHG�RU�IOHZ�IURP�:LFN��
'\FH� DQG� /HXFKDUV� DLUILHOGV��0DQ\� RI� WKH� SULQWV� UHFRUG�:RUOG�:DU� ,,�PLOLWDU\� VLWHV� LQ�
6FRWODQG� DW� WKH� KHLJKW� RI� WKH� ZDU�� EHWZHHQ� ����� DQG� ������ 7KH� IOLJKWV� ZHUH� SULPDULO\�
XQGHUWDNHQ�WR�WUDLQ�SLORWV�ERWK�LQ�YHUWLFDO�DQG�REOLTXH�DHULDO�SKRWRJUDSK\��WKH\�PD\�DOVR�KDYH�
EHHQ�XVHG�WR�WUDLQ�SKRWR�LQWHUSUHWHUV��8QOLNH�WKH�5$)�SKRWRJUDSKV��WKH�/XIWZDIIH�YHUWLFDO�DLU�
LPDJHV�DUH�WDUJHW�SKRWRJUDSKV��DQG�WKH\�KDYH�EHHQ�DQQRWDWHG�E\�DLU�SKRWR�LQWHUSUHWHUV��
���7KH�5$)�ZDUWLPH�DLU�SKRWRJUDSK�FROOHFWLRQ�IRUPV�SDUW�RI�WKH�SKRWRJUDSKLF�DUFKLYH�WKDW�ZDV�
WUDQVIHUUHG�IURP�WKH�6FRWWLVK�2IILFH�WR�WKH�1056�LQ�������DQG�LV�D�SDUWLFXODUO\�YDOXDEOH�
DGGLWLRQDO�VRXUFH�RI�LQIRUPDWLRQ�WR�WKH�DHULDO�SKRWRJUDSKLF�VXUYH\�RI�6FRWODQG�FDUULHG�RXW�LQ�
WKH�SRVW�ZDU�SHULRG���+HDYLO\�XVHG�E\�WKH�SXEOLF��LW�KDV�EHFRPH�RQH�RI�WKH�PDLQ�UHFRUGV�RI�WKH�
ODQGVFDSH�IURP�WKLV�SHULRG��7KH�5$)�ZDUWLPH�PDWHULDO�WKHUH�ZDV��SDUW�RI�ZKDW�ZDV�NQRZQ�DV�
WKH�μUHVWULFWHG�SKRWRJUDSKV¶��ZKLFK�FRYHUHG�PLOLWDU\�HVWDEOLVKPHQWV�ERWK�ZDUWLPH�DQG�SRVW��
ZDU��:LWKLQ�WKH�5$)�ZDUWLPH�PDWHULDO�LV�D�FROOHFWLRQ�RI�REOLTXH�LPDJHV�WDNHQ�E\�ZKDW�ZDV�
NQRZQ�DV�1R���&$0�XQLW��IRU�WKH�VSHFLILF�SXUSRVH�RI�H[DPLQLQJ�DQG�DVVHVVLQJ�FDPRXIODJH�
VFKHPHV� SDLQWHG� RQ� LQGXVWULDO� DQG�PLOLWDU\� EXLOGLQJV�� 7RWDOOLQJ� VRPH� ���� LPDJHV�� WKH\�
SURYLGH�D�XQLTXH�UHFRUG�RI�LQGXVWULDO�DQG�XUEDQ�VLWHV�IURP�WKDW�WLPH��/LWWOH�LV�NQRZQ�DERXW�WKLV�
VTXDGURQ��WKH�DLUFUDIW�XVHG�RU�WKRVH�ZKR�FRPSULVHG�WKH�SHUVRQQHO��
���([DPSOHV�RI�WKH�LPDJHV�LQFOXGH�PDQ\�RI�WKH�6FRWWLVK�ZDUWLPH�DLUILHOGV��RIWHQ�ZLWK�DLUFUDIW�
YLVLEOH�LQ�WKHLU�GLVSHUVDO�ED\V��PLOLWDU\�FDPSV��KHDY\�DQWL�DLUFUDIW�EDWWHULHV�DQG�UDGDU�VWDWLRQV��
,Q�DGGLWLRQ��PDQ\�WRZQVFDSHV�DQG�ODQGVFDSHV�FDQ�EH�VHHQ�RQ�WKH�VRUWLHV��HVSHFLDOO\�ZKHUH�
WKH\�IRUP�SDUW�RI�D�μSKRWRJUDSKLF�UXQ¶��ZKLFK�KDV�LQHYLWDEO\�FRYHUHG�WKH�DUHD�VXUURXQGLQJ�WKH�
WDUJHW��8QIRUWXQDWHO\��WKH�QHJDWLYHV�IRU�DOO�WKH�5$)�ZDUWLPH�FROOHFWLRQ�ZHUH�GHVWUR\HG�GXULQJ�
WKH�����V�EHFDXVH�RI�WKHLU�XQVWDEOH�FKHPLFDO�FRPSRVLWLRQ��WKXV�OHDYLQJ�WKH�SKRWRJUDSKLF�
SULQWV�DV�WKH�RQO\�UHFRUG�RI�WKLV�ZRUN��5&$+06�LV�FRQVHUYLQJ�WKH�RULJLQDO�SULQWV�WR�DOORZ�
SXEOLF�DFFHVV�WR�WKLV�LPSRUWDQW�FROOHFWLRQ��&DWDORJXHV�RI�ERWK�FROOHFWLRQV�KDYH�QRZ�EHHQ�
SXEOLVKHG��D�WKLUG�YROXPH��VHOHFWHG�IURP�WKH�SRVW�ZDU�FROOHFWLRQ�LV�LQ�SUHSDUDWLRQ��
���,W�LV�FOHDU�WKDW�WKLV�FROOHFWLRQ�RI�/XIWZDIIH�DQG�5$)�LPDJHV�WDNHQ�GXULQJ�:RUOG�:DU�,,�
SURYLGHV�PXFK�XVHIXO�LQIRUPDWLRQ�DERXW�GHIHQFH�VLWHV�LQ�6FRWODQG�GXULQJ�WKLV�SHULRG���:KDW�LV�
SRVVLEO\�OHVV�ZHOO�NQRZQ�LV�WKDW�EHFDXVH�WKH\�FRYHUHG�PXFK�RI�WKH�VXUURXQGLQJ�DUHD��WKH\�DUH�
DOVR�RI�YDOXH�WR�WKRVH�LQWHUHVWHG�LQ�WKH�ODQGVFDSH�VWXGLHV��7KLV�LV�HVSHFLDOO\�VR�LQ�WKH�FDVH�RI�
WKH�5$)�PDWHULDO��ZKLFK�ZHUH�SKRWRJUDSKHG�DW�ORZ�DOWLWXGHV��IRU�REYLRXV�UHDVRQV��DQG�FRYHU�

$(5,$/�$5&+$(2/2*<�5(6($5&+�*5283�
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D�ZLGHU�JHRJUDSKLFDO�VSUHDG�WKDQ�WKH�/XIWZDIIH�IOLJKWV��,Q�DGGLWLRQ�WKH�5$)�LPDJHV�DUH�RI�
LQWHUHVW�WR�WKH�LQGXVWULDO�DUFKDHRORJLVW��DV�PDQ\�RI�WKH�VWUXFWXUHV�SKRWRJUDSKHG�QR�ORQJHU�H[LVW��
:KLOVW�WKH�/XIWZDIIH�LPDJHV�KDYH�D�FHUWDLQ�FDFKHW�DW�SUHVHQW��LW�LV�WKH�SKRWRJUDSKV�WDNHQ�
ZKLOVW�WUDLQLQJ�5$)�SLORWV�WR�IO\�VWUDLJKW�DQG�OHYHO�WKDW�DUH�IDU�PRUH�XVHIXO�WR�WKRVH�WU\LQJ�WR�
XQGHUVWDQG�QRW�RQO\�GHIHQFH�ZRUNV�GXULQJ�WKH�ZDU��EXW�DOVR�WKRVH�LQWHUHVWHG�LQ�WKH�ODQGVFDSH��

5$)�VRUWLH�:/������-XO\�������IUDPH�QR�������YHUWLFDO�DLU�SKRWRJUDSK�RI�WKH�KHDY\�DQWL�DLUFUDIW�EDWWHU\�
QHDU�+DUGEUHFN��2UNQH\��9LVLEOH�DUH�WKH�IRXU�JXQ�HPSODFHPHQWV�DQG�DFFRPPRGDWLRQ�FDPS��:LWK�
QRUWK� WR� WKH�WRS�� WKH�JXQ�OD\LQJ�UDGDU�XQLW� �*/�PDW��FDQ�EH�VHHQ� LPPHGLDWHO\� WR� WKH�VRXWK�RI� WKH�
EDWWHU\��$QG�DW�WKH�H[WUHPH�ORZHU�HGJH�RI�WKH�SKRWRJUDSK�WKH�DFFRPPRGDWLRQ�FDPS�IRU�DQRWKHU�KHDY\�
DQWL�DLUFUDIW�EDWWHU\��+DUGEUHFN�ZDV�QXPEHUHG�0���0�VLJQLI\LQJ�PDLQODQG��E\�WKH�:DU�2IILFH�GXULQJ�WKH�
ZDU�DQG�WKH�DQWL�DLUFUDIW�EDWWHU\�MXVW�RXW�RI�IUDPH�ZDV�0���&RS\ULJKW��&URZQ�&RS\ULJKW��5&$+06�
�5$)�&ROOHFWLRQV��
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1R���&$0�REOLTXH�QR��$)�������0D\�������2EOLTXH�DLU�SKRWRJUDSK�RI�$EHUGHHQ���9LVLEOH�DUH�VRPH�RI�
WKH�VKRUH�GHIHQFHV�DORQJ�WKH�VHD�IURQW��LQFOXGLQJ�D�SLOOER[�DQG�DQWL�JOLGHU�WUHQFKHV��-XVW�YLVLEOH�DUH�
VHYHUDO�VPDOO�DQWL�WDQN�EORFNV�SRVLWLRQHG�LQ�HYHU\�JDS�LQ�WKH�VHD�ZDOO��7KH�GRFNV�DUH�IXOO�RI�YDULRXV�
LQVKRUH�QDYDO�YHVVHOV�DQG�ILVKLQJ�ERDWV��1RWDEOH�LV�WKH�DEDQGRQHG�IDLUJURXQG�E\�WKH�VHD�ZDOO�ORZHU�
FHQWUH��&RS\ULJKW��&URZQ�&RS\ULJKW��5&$+06��5$)�&ROOHFWLRQV��

5HFRQVWUXFWLQJ�&RUQZDOO¶V�ZDUWLPH�ODQGVFDSH��WKH�XVH�RI�KLVWRULF�YHUWLFDO�DLU�SKRWRJUDSK\��
$QGUHZ�<RXQJ�
&RUQZDOO�$UFKDHRORJLFDO�8QLW��
.HQQDOO�%XLOGLQJ��6WDWLRQ�5G��7UXUR��75,��$<��

7HO���������������(PDLO��FDX#SODQQLQJ�FRUQZDOO�JRY�XN�

9HUWLFDO�SKRWRV�IURP�WKH�����¶V�DUH�WKH�PRVW�LPSRUWDQW�VRXUFH�IRU�WKH�1DWLRQDO�0DSSLQJ�
3URJUDPPH� LQ�&RUQZDOO��0RUH� WKDQ� ����RI� RXU� �����QHZ� VLWHV� DUH� GHULYHG� IURP� WKHVH�
SKRWRJUDSKV������¶V�SKRWRJUDSKV�DUH�SDUWLFXODUO\�XVHIXO�IRU�WKH�UHFRUGLQJ�RI�:RUOG�:DU���
IHDWXUHV��PDQ\�RI�ZKLFK�ZHUH�VWLOO�LQ�H[LVWHQFH�DW�WKH�WLPH�RI�WKH�SKRWRJUDSK\��
���7KH�103�LV�QRW�MXVW�DERXW�SORWWLQJ�LQGLYLGXDO�VLWHV��,W�LV�D�PDMRU�VRXUFH�RI�LQIRUPDWLRQ�DERXW�
WKH�ZD\�LQ�ZKLFK�WKH�ODQGVFDSH�KDV�GHYHORSHG�RYHU�WLPH��$OWKRXJK�WKH�103�KDV�SOD\HG�D�
FUXFLDO�UROH�LQ�UHFUHDWLQJ�WKH�ZDUWLPH�ODQGVFDSH��LWV�LPSDFW�KDV�EHHQ�GUDPDWLFDOO\�HQKDQFHG�E\�
LWV�ZRUNLQJ�LQ�FRQMXQFWLRQ�ZLWK�WKH�'HIHQFH�RI�%ULWDLQ�3URMHFW��
���+LVWRULF�YHUWLFDO�SKRWRJUDSKV��SOXV�DGGLWLRQDO�LQIRUPDWLRQ�IURP�WKH�'2%��KDYH�HQDEOHG�XV�WR�
UHFUHDWH� WKH�FRPSOHWH�GHIHQFHV�RI�VWUDWHJLF� WRZQV�VXFK�DV�)DOPRXWK�DQG�+D\OH�� WKH�DQWL��
LQYDVLRQ� GHIHQFHV� RI� DOO� WKH�PDMRU� EHDFKHV�� DQG� WKH� GHIHQFHV� DURXQG� LPSRUWDQW�PLOLWDU\�
LQVWDOODWLRQV�VXFK�DV�DLUILHOGV��$V�%ULWDLQ�ZHQW�PRUH�RQWR�WKH�RIIHQVLYH�DIWHU�������ZH�FDQ�
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WUDFH�WKH�H[SDQVLRQ�RI�DLUILHOGV�DQG�WKH�FRQVWUXFWLRQ�RI�HPEDUNDWLRQ�SRLQWV�IRU�WKH�'�'D\�
LQYDVLRQ�RI�������
� � �7KH� UHDO� YDOXH�RI� KLVWRULF� YHUWLFDOV� LQ� UHFUHDWLQJ� WKLV� ODQGVFDSH� LV� LQ� WKH� UHFRUGLQJ�RI�
HSKHPHUDO� IHDWXUHV�� $LUFUDIW� REVWUXFWLRQ� SLWV�� IDNH� ILHOG� ERXQGDULHV� ODLG� RXW� WR� GLVJXLVH�
DLUILHOGV��DQG�WHQW�HQFDPSPHQWV�KRXVLQJ�$PHULFDQ�'�'D\�WURRSV�DUH�DOO�YLVLEOH�RQ�����¶V�
SKRWRV�DQG�KDYH�EHHQ�SORWWHG��$LU�SKRWRJUDSK\�SURYLGHV�WKH�RQO\�RSSRUWXQLW\�WR�UHFRUG�WKHVH�
VKRUW�OLYHG�IHDWXUHV�ZKLFK�IRUP�DQ�LQWHJUDO�SDUW�RI�WKH�ZDUWLPH�ODQGVFDSH��

7KH�)LUVW�:RUOG�:DU�DQG�DHULDO�SKRWRJUDSK\��LPDJHV�DV�FXOWXUDO�WH[W���
0LNH�$QGHUWRQ��H[�(QJOLVK�+HULWDJH��

'LJLWDO�,PDJH�3URFHVVLQJ��*,6��'LJLWDO�0DSSLQJ��9LVXDOLVDWLRQ�DQG�WKH�,QWHUQHW��$SSO\LQJ�
,QIRUPDWLRQ�7HFKQRORJ\�WR�&RDVWDO�=RQH�0DQDJHPHQW��

'DYLG�5��*UHHQ�DQG�6WHSKHQ�'��.LQJ��
&HQWUH�IRU�0DULQH�DQG�&RDVWDO�=RQH�0DQDJHPHQW��
'HSDUWPHQW�RI�*HRJUDSK\��8QLYHUVLW\�RI�$EHUGHHQ��
(OSKLQVWRQH�5RDG��$EHUGHHQ��$%����8)��6FRWODQG��
7HO���������������(PDLO��G�U�JUHHQ#DEGQ�DF�XN�RU�V�G�NLQJ#DEGQ�DF�XN�

,QIRUPDWLRQ�7HFKQRORJ\�LV�LQFUHDVLQJO\�RIIHULQJ�D�ZLGH�UDQJH�RI�SRWHQWLDO�HQG�XVHUV�D�YHU\�
SRZHUIXO�GDWD�KDQGOLQJ��WRROER[��IRU�SURFHVVLQJ�JHRVSDWLDO�GDWD�LQWR�LQIRUPDWLRQ�IRU�QXPHURXV�
HQYLURQPHQWDO� DSSOLFDWLRQV�� )RU� H[DPSOH�� LQ� FRDVWDO� ]RQH�PDQDJHPHQW��ZKHUH� UHPRWHO\�
VHQVHG�LPDJHU\��FDSWXUHG�ZLWK�WUDGLWLRQDO�FDPHUDV��GLJLWDO�FDPHUDV��YLGHR��DQG�VFDQQHUV��FDQ�
EH� LQSXW�� VWRUHG�� DQDO\VHG�� LQWHUSUHWHG� DQG� GHOLYHUHG� RQ�VFUHHQ�� LQWHJUDWHG� ZLWK� RWKHU�
JHRVSDWLDO�GDWD�ZLWKLQ�D�*,6��,Q�DGGLWLRQ��PDSV�FDQ�EH�GHOLYHUHG�DFURVV�WKH�,QWHUQHW��DQG�
YLVXDOLVHG�LQ�D�ZLGH�YDULHW\�RI�GLIIHUHQW�ZD\V�LQFOXGLQJ�XVLQJ�DQLPDWLRQV�DQG��IO\�WKURXJKV���
8VLQJ�SRZHUIXO�GLJLWDO�LPDJH�SURFHVVLQJ�VRIWZDUH�H�J��(UGDV�,PDJLQH��3&,�(DVL3DFH�DQG�(5��
0DSSHU�LW�LV�QRZ�SRVVLEOH�WR�HQKDQFH�LPDJHU\�WR�IDFLOLWDWH�WKH�H[WUDFWLRQ�RI�LQIRUPDWLRQ�LQ�WKH�
IRUP�RI�IHDWXUHV�DQG�VSDWLDO�SDWWHUQV��/D\HUV�RI�LQIRUPDWLRQ�FDQ�WKHQ�EH�LQWHJUDWHG�ZLWK�RWKHU�
VRXUFHV�RI�HQYLURQPHQWDO�GDWD�ZLWKLQ�D�*,6��SURYLGLQJ�D�YDOXDEOH�VRXUFH�RI�LQIRUPDWLRQ�IRU�
VSDWLDO� DQDO\VHV�� PRGHOOLQJ� DQG� VFHQDULR� JHQHUDWLRQ�� %RWK� LPDJHV� DQG� VSDWLDO� GDWD� DQG�
LQIRUPDWLRQ�FDQ�QRZ�EH�GHOLYHUHG�DFURVV�WKH�,QWHUQHW�WR�D�ZLGH�UDQJH�RI�HQG�XVHUV�LQ�QHZ�DQG�
YHU\�H[FLWLQJ�ZD\V�WKDW�QRW�RQO\�OLQN�GLVSDUDWH�GDWDVHWV�LQ�D�VLQJOH�FRPSXWHU�HQYLURQPHQW��EXW�
DOVR�GHOLYHU�WKH�LQIRUPDWLRQ�LQ�D�IRUP�WKDW�LV�QRW�RWKHUZLVH�SRVVLEOH��RIIHULQJ�QHZ�SHUVSHFWLYHV�
RQ� WKH� HQYLURQPHQW�� �'� YLVXDOLVDWLRQV� DUH� SURYLGLQJ� QHZ� LQVLJKWV� LQWR� HQYLURQPHQWDO�
SURFHVVHV�RYHU�ERWK�VSDFH�DQG�WLPH��DQG�KHOSLQJ�PRUH�SHRSOH�WR�SDUWLFLSDWH�LQ�HQYLURQPHQWDO�
LVVXHV��1HZ�GHYHORSPHQWV�LQ�LPDJH�DQG�PDS�ZHE�VHUYHUV�DUH�SHUPLWWLQJ�UDSLG�DFFHVV�WR�ODUJH�
LPDJH�DQG�PDS�DUFKLYHV�DQG�GDWDEDVHV��6XFK�DFFHVV�SURYLGHV�JUHDWHU�RSSRUWXQLWLHV�IRU�PRUH�
SHRSOH� WR�PDNH� XVH� RI�PXOWLSOH� GDWDVHWV� WR� DLG� LQ� IRU� H[DPSOH� LPDJH� LQWHUSUHWDWLRQ� DQG�
DQDO\VLV��7KLV�VKRUW�GHPRQVWUDWLRQ�SUHVHQWHG�D�EULHI�RYHUYLHZ�RI�VRPH�RI�WKH�ZRUN�FXUUHQWO\�
EHLQJ�FDUULHG�RXW�E\�WKH�DXWKRUV�LQ�WKH�&HQWUH�IRU�0DULQH�DQG�&RDVWDO�=RQH�0DQDJHPHQW�DW�
WKH�8QLYHUVLW\�RI�$EHUGHHQ�XWLOLVLQJ�D�FRPELQDWLRQ�RI�JHRVSDWLDO� WHFKQRORJLHV�� LQFOXGLQJ�
UHPRWHO\�VHQVHG�LPDJHU\��PRGHO�DLUFUDIW�DQG�PLFUROLJKW�SODWIRUPV��IURP�DLUERUQH��VSDFHERUQH�
DQG�JURXQG�EDVHG�SODWIRUPV� �SDQRUDPLF� LPDJHU\���GLJLWDO� LPDJH�SURFHVVLQJ��*,6��GLJLWDO�
PDSSLQJ�� *OREDO� 3RVLWLRQLQJ� 6\VWHPV�� KDQGKHOG� FRPSXWHUV�� PRELOH� SKRQHV� �:$3�
WHFKQRORJ\���DQG�LPDJH�DQG�PDS�EDVHG�ZHE�VHUYHUV��([DPSOHV�GUDZQ�IURP�WKH�6ROZD\�)LUWK�
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DQG�WKH�)DO�(VWXDU\�LQ�&RUQZDOO�LQ�WKH�FRQWH[W�RI�LQWHJUDWHG�FRDVWDO�]RQH�PDQDJHPHQW�ZHUH�
XVHG�WR�LOOXVWUDWH�WKH�SUHVHQWDWLRQ��

7KH�UROH�RI�DLU�SKRWRJUDSK\�LQ�VLWH�DQG�ODQGVFDSH�PDQDJHPHQW��0LNH�$QGHUWRQ���

7KH�XVH�RI�DHULDO�SKRWRJUDSK\�LQ�KLVWRULF�ODQGVFDSH�FKDUDFWHULVDWLRQ�LQ�:DOHV��
'DYH�7KRPSVRQ�
*Z\QHGG�$UFKDHRORJLFDO�7UXVW��&UDLJ�%HXQR��)IRUGG�\�*DUWK��%DQJRU��*Z\QHGG��//����57�
7HO���������������(�PDLO��GWKRPSVRQ#KHQHE�FR�XN�

2YHU�WKH�SDVW�IRXU�\HDUV��WKH�:HOVK�$UFKDHRORJLFDO�7UXVWV�KDYH�EHHQ�FDUU\LQJ�RXW�D�VHULHV�RI�
KLVWRULF�ODQGVFDSH�FKDUDFWHULVDWLRQ�H[HUFLVHV��IXQGHG�E\�&DGZ��:HOVK�+LVWRULF�0RQXPHQWV��WR�
DGG�GHWDLO�WR�DUHDV�RXWOLQHG�LQ�WKH� 5HJLVWHU�RI�/DQGVFDSHV�RI�2XWVWDQGLQJ�+LVWRULF�,QWHUHVW�LQ�
:DOHV� �&DGZ�&&:�,&2026���������
� � �$W� SUHVHQW� WKHUH� LV� QR� VWDQGDUG�� DFFHSWHG�PHWKRGRORJ\� IRU� HVWDEOLVKLQJ� WKH� KLVWRULFDO�
FKDUDFWHU�RI�ODQGVFDSH��EXW�UHFHQW�ZRUN�LQ�:DOHV��XVLQJ�D�VWDQGDUGLVHG�PHWKRGRORJ\�DJUHHG�
E\�&DGZ�� WKH�:HOVK�$UFKDHRORJLFDO�7UXVWV�DQG� WKH�&RXQWU\VLGH�&RXQFLO� IRU�:DOHV��KDV�
VXJJHVWHG�WKDW�D�SUDFWLFDO�DSSURDFK�EDVHG�RQ�FRQVLGHULQJ�WKH�KLVWRULFDO�HYLGHQFH�DV�D�VHULHV�RI�
WKHPHV�PLJKW�SURYLGH�DQ�DQVZHU��$W�D�ODQGVFDSH�OHYHO��ZKDW�LV�VLJQLILFDQW�LQ�KLVWRULFDO�WHUPV�
PLJKW�LQFOXGH�ILHOG�ERXQGDU\�SDWWHUQV��ZKHWKHU�WKH\�DUH�LUUHJXODU�RU�UHJXODU��WKHLU�VL]H��GDWH�
HWF����� VHWWOHPHQW� SDWWHUQV� �ZKHWKHU� VFDWWHUHG� RU� QXFOHDWHG�� GDWH� RI� RULJLQ� HWF����� WKH� UHOLFW�
UHPDLQV�RI�HDUOLHU�SHULRGV�ZKLFK�DUH�WR�EH�IRXQG�LQ�XSODQG�RU�PDUJLQDO�ODQGVFDSHV��WKH�HIIHFW�
RI����WK��DQG����WK��FHQWXU\�HVWDWH�LPSURYHPHQWV��WKH�LPSDFW�RI�LQGXVWU\��PLOLWDU\�LQVWDOODWLRQV��
FRPPXQLFDWLRQ�URXWHV�DQG�VR�RQ��
� � � ,QIRUPDWLRQ� LV� WDNHQ� IURP� D�ZLGH� UDQJH� RI� VRXUFHV� LQFOXGLQJ� SULPDU\� DQG� VHFRQGDU\�
DUFKLYHV��DHULDO�SKRWRJUDSKV��ROG�DQG�PRGHUQ�PDSV��WKH�VLWHV�DQG�PRQXPHQWV�UHFRUG�DQG�
SULPDU\�ILHOGZRUN��2QH�SDUWLFXODUO\�XVHIXO�VRXUFH�RI�GDWD�LV�UHFHQW�YHUWLFDO�DHULDO�SKRWRJUDSKV��
DQG�WKLV�LV�RQH�RI�WKH�WZR�SULQFLSDO�XVHV�RI�DHULDO�SKRWRJUDSK\�LQ�ODQGVFDSH�FKDUDFWHULVDWLRQ�
�WKH�RWKHU�LV�H[SODLQHG�EHORZ���8VLQJ�WKHVH�GDWD��GLVFUHWH�DUHDV�DUH�WKHQ�GHILQHG�RQ�D�PRGHUQ�
���������PDS�E\�YLVLEOH�FRQVLVWHQW�FKDUDFWHU�ZKLFK�DFFRUGV�ZLWK�HYLGHQFH�IURP�RQH�RU�PRUH�
RI�WKHVH�WKHPHV��EDFNHG�XS�E\�VXSSRUWLQJ�LQIRUPDWLRQ�RQ�GDWH��DUFKDHRORJLFDO�GDWD� HWF����DOO�
DUHDV�DUH�XQLTXH��DOWKRXJK�VRPH�GR�IRUP�D�UHFRJQLVDEOH��W\SH����
���7KHVH�DUHDV�DUH�WKHQ�DVVLJQHG�FRQVHUYDWLRQ�SULRULWLHV�DQG�EURDG�PDQDJHPHQW�DFWLRQV�WR�WU\�
WR�UHWDLQ�WKHLU�HVVHQWLDO�KLVWRULF�ODQGVFDSH�FKDUDFWHU��7KH�DUHDV�DQG�SULRULWLHV�FDQ�WKHQ�EH�IHG�
LQWR� PDQDJHPHQW� LQLWLDWLYHV� VXFK� DV� WKH� &RXQWU\VLGH� &RXQFLO� IRU� :DOHV¶V� /$1'0$3�
�/DQGVFDSH�$VVHVVPHQW�DQG�'HFLVLRQ�0DNLQJ�3URFHVV���ZKLFK�LWVHOI�LV�EHJLQQLQJ�WR�IHHG�LQWR�
XQLWDU\�DXWKRULW\�VFKHPHV�VXFK�DV�WKH�QHZ�8QLWDU\�'HYHORSPHQW�3ODQV��FRXQWU\VLGH�VWUDWHJLHV��
$21%�PDQDJHPHQW� SODQV� DQG� VR� RQ�� � ,W� PXVW� EH� HPSKDVLVHG� WKDW� WKLV� ZRUN� LV� DLPHG�
SULQFLSDOO\�DW�QRQ�DUFKDHRORJLVWV��DOWKRXJK�LW�GRHV�KDYH�UHVHDUFK�LPSOLFDWLRQV��LWV�PDLQ�XVH�LV�
DV�D�PDQDJHPHQW�WRRO��&KDUDFWHULVDWLRQ�LGHQWLILHV�ZKDW�LV�VLJQLILFDQW�DQG�GLVWLQFWLYH�LQ�ORFDO�
DUHDV��VR�WKDW�DSSURSULDWH�PDQDJHPHQW�VWUDWHJLHV�FDQ�EH�LPSOHPHQWHG�E\�QRQ�DUFKDHRORJLVWV�
ZKLFK�UHWDLQ�WKH�HVVHQWLDO�FKDUDFWHU�DQG�LQWHJULW\�RI�WKH�ORFDO�ODQGVFDSH��
���7KH�SULQFLSDO�DLP�DQG�DFKLHYHPHQW�RI�WKLV�ZRUN�KDV�EHHQ�LQ�JHWWLQJ�DFURVV�WKH�LGHD�WKDW�DOO�
ODQGVFDSH� LV� KLVWRULF� �DV� ZHOO� DV� QDWXUDO��� DQG� WKHUH� LV� PXFK� YDOXDEOH� KLVWRULFDO� DQG�
DUFKDHRORJLFDO�HYLGHQFH�LQ�WKH�SDWWHUQ�DQG�GHWDLO�RI�WKH�FRXQWU\VLGH�ZKLFK�ZH�FDQ�XVH�WR�KHOS�
LQWHUSUHW�DQG�ZULWH�WKH�KLVWRU\�RI�RXU�ODQGVFDSHV���+HUH�ZH�FRPH�WR�WKH�VHFRQG�SULQFLSDO�XVH�RI�
DHULDO� SKRWRJUDSK\� LQ� FKDUDFWHULVDWLRQ�� � *RRG�� REOLTXH�� FRORXU� DHULDO� SKRWRJUDSKV� RI�
ODQGVFDSHV� DUH� YHU\� HIIHFWLYH� DV� FRQVHUYDWLRQ� DQG� HGXFDWLRQ� WRROV�� DV� WKH\� DOORZ�
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DUFKDHRORJLVWV�WR�WHOO�VWRULHV��DQG�WKXV�VHOO�RXU�PHVVDJH��WR�SHRSOH�LQ�VWUDLJKWIRUZDUG�DQG�
LQWHUHVWLQJ�ZD\V��(YHU\RQH��LW�VHHPV��UHDFWV�WR�WKHLU�ORFDO�ODQGVFDSH�DQG�ZDQWV�WR�ILQG�RXW�
PRUH�DERXW�LW��ZK\�LW�ORRNV�DV�LW�GRHV��DQG�ZKDW�LW�ORRNV�OLNH�IURP�D��GLIIHUHQW�SHUVSHFWLYH���WKH�
DLU��
���2EOLTXH�SKRWRJUDSKV�DUH�IUHTXHQWO\�XVHG�LQ�WKH�SUHVHQWDWLRQ�RI�WKH�UHVXOWV�RI�WKHVH�SURMHFWV��
7KLV�LV�DW�VHYHUDO�OHYHOV��IURP�WKH�IRUPDO�UHSRUWV�WR�&DGZ��ZKLFK�DUH�ODLG�RXW�LQ�VHFWLRQV�ZLWK�
LQGLYLGXDO�GHVFULSWLRQV�RI�HDFK�FKDUDFWHU�DUHD��DORQJVLGH�D�PDS�VKRZLQJ�WKH�H[WHQW�RI�WKDW�DQ�
DUHD�DQG�D�SKRWRJUDSK��XVXDOO\�DHULDO��ZKLFK�VKRZV�LWV�SULQFLSDO�FKDUDFWHULVWLFV���WKURXJK�
OHDIOHWV�DQG�GLVSOD\V�WR�ZHE�VLWHV��

$Q�H[DPSOH�ZLOO�VHUYH�WR�LOOXVWUDWH��7KH�SKRWRJUDSK�DERYH�VKRZV�WKH�VLWH�RI�WKH�PHGLHYDO�
WRZQVKLS�RI�0RUID��QRZ�0RUID�1HI\Q��RQ�WKH�QRUWK�FRDVW�RI�WKH�/O\Q�SHQLQVXOD���,WV�SULQFLSDO�
FKDUDFWHULVWLFV�LQFOXGH�D�VPDOO��QXFOHDWHG�VHWWOHPHQW��FRQWDLQLQJ����WK��DQG����WK��FHQWXU\�FRWWDJHV��
DV�ZHOO�DV�PRGHUQ�GHYHORSPHQW��VHW�ZLWKLQ�DQ�HDUOLHU�HQFORVXUH��SRVVLEOH�KHQJH"���VXUURXQGHG�
E\�DQ�H[WHQVLYH�DUHD�RI�VWULS�ILHOGV��XQGRXEWHGO\�UHOLFW�PHGLHYDO�RSHQ�ILHOG�VWULSV�IRVVLOLVHG�
EHORZ�ODWHU� FORGGLDX����ZKLFK�DUH�GLYLGHG�E\�GRJ�OHJJHG�ODQHV�DQG�WUDFNV��DJDLQ�SUHVXPDEO\�
UHOLFW�PHGLHYDO��,QWHUHVWLQJO\��WKLV�ILHOG�SDWWHUQ�LV�UHVWULFWHG�WR�WKH�IRUPHU�SDULVK�RI�1HI\Q��D�
PHGLHYDO�ERURXJK���DQG�GRHV�QRW�H[WHQG�EH\RQG��7KH�DUHD�LV�ELVHFWHG�E\�WKH������WXUQSLNH�
URDG��ZKLFK�UXQV�LQ�D�VWUDLJKW�OLQH�IURP�WRS�OHIW�WR�ERWWRP�ULJKW�LQ�WKH�SKRWRJUDSK���DORQJ�
ZKLFK�PXFK�RI�WKH����WK��FHQWXU\�ULEERQ�VHWWOHPHQW�GHYHORSHG��2Q�WKH�PDQDJHPHQW�VLGH��LW�ZDV�
QRWHG�WKDW�WKH�ILHOGV��EHLQJ�YHU\�VPDOO��ZHUH�EHJLQQLQJ�WR�GLVLQWHJUDWH�DQG�WKH� FORGGLDX���HDUWK�
EDQNV��ZHUH�EHJLQQLQJ�WR�EH�UHSODFHG�ZLWK�SRVW�DQG�ZLUH�IHQFHV�OHDGLQJ�WR�ORVV�RI�LQWHJULW\�
DQG�FKDUDFWHU��1RZ�WKDW�WKH�FKDUDFWHU�DQG�LPSRUWDQFH�RI�WKLV�DUHD�KDV�EHHQ�KLJKOLJKWHG��HIIRUWV�
FDQ�EH�PDGH��ZKHUH�DSSURSULDWH��ZLWKLQ�YDULRXV�UXUDO�LQLWLDWLYHV��VXFK�DV�7LU�*RIDO��WKH�DOO��
:DOHV�DJUL�HQYLURQPHQWDO�VFKHPH��WR�FRQVHUYH�DQG�PDQDJH�WKLV�ODQGVFDSH��



$$5*QHZV�����0DUFK�������

���

:KLOH�WKHUH�ZLOO�DOZD\V�EH�D�QHHG�IRU�PDQDJHPHQW�DW�WKH�OHYHO�RI�DQ�LQGLYLGXDO�DUFKDHRORJLFDO�
VLWH��WKHUH�LV�DQ�LQFUHDVLQJ�QHHG�IRU�DUFKDHRORJLFDO�DQG�KLVWRULFDO�LQIRUPDWLRQ�DW�D�ODQGVFDSH�
OHYHO��EHFDXVH�LW� LV�DW�WKLV�OHYHO�WKDW�WKH�FRXQWU\VLGH�RI�WRPRUURZ�LV�EHLQJ�VKDSHG��$HULDO�
SKRWRJUDSK\�WKHUHIRUH�KDV�D�VLJQLILFDQW�UROH�WR�SOD\�LQ�LQIOXHQFLQJ�WKH�IXWXUH��

%ODHQDYRQ��PDSSLQJ�D�QRPLQDWHG�:+6�ZLWK�DHULDO�SKRWRJUDSK\�DQG�*,6��
7RE\�'ULYHU�DQG�'DYLG�7KRPDV�
5&$+0:��&URZQ�%XLOGLQJV��3ODV�&UXJ��$EHU\VWZ\WK��&HUHGLJLRQ��6<����1-��
(�PDLO��WRE\�GULYHU#UFDKPZ�RUJ�XN�

7KH�SDSHU�GHDOV�ZLWK�WKH�ZRUN�WKH�5R\DO�&RPPLVVLRQ�KDV�EHHQ�GRLQJ�LQ�VXSSRUW�RI�WKH�:RUOG�
+HULWDJH�6LWH�1RPLQDWLRQ�IRU�WKH�%ODHQDYRQ�,QGXVWULDO�/DQGVFDSH�LQ�6RXWK�(DVW�:DOHV��7KH�
DUHD�DURXQG�%ODHQDYRQ�LV�RQH�RI�WKH�ILQHVW�H[DPSOHV�RI�D�ODQGVFDSH�FUHDWHG�E\�FRDO�PLQLQJ�
DQG�LURQPDNLQJ�LQ�WKH�ODWH����WK��DQG�HDUO\����WK��FHQWXULHV��7KH�SDUDOOHO�GHYHORSPHQW�RI�WKHVH�
LQGXVWULHV�ZDV�RQH�RI�WKH�NH\�IRUFHV�RI�WKH�ZRUOG¶V�ILUVW�LQGXVWULDO�UHYROXWLRQ��LQ�ZKLFK�VRXWK�
:DOHV� SOD\HG� D� OHDGLQJ� SDUW�� 0DQ\� HDUO\� LQGXVWULDO� IHDWXUHV� VXUYLYH� LQ� WKH� ODQGVFDSH��
LQFOXGLQJ�WKH�FRUH�VLWH�RI�%ODHQDYRQ�LURQZRUNV��GDWLQJ�IURP�������ZKLFK�LV�WKH�PRVW�FRPSOHWH�
LURQZRUNV�RI�LWV�W\SH�DQG�SHULRG�UHPDLQLQJ�LQ�WKH�ZRUOG��:KDW�PDNHV�%ODHQDYRQ�VR�VSHFLDO�LV�
WKDW�WKHVH�PRQXPHQWV�VWLOO�VXUYLYH�DORQJVLGH�OLPHVWRQH�TXDUULHV��LURQVWRQH�DQG�FRDO�PLQHV��
ZDWHU�SRZHUHG�IRUJHV�DQG�LQWDFW�WUDQVSRUW�V\VWHPV��,Q�VKRUW��%ODHQDYRQ�LV�QRW�MXVW�D�VHULHV�RI�
LQGXVWULDO�PRQXPHQWV�EXW�DQ�LQWHJUDWHG�ODQGVFDSH�ZLWKLQ�ZKLFK�NH\�PRQXPHQWV�RI�QDWLRQDO��
DQG�LQWHUQDWLRQDO��LPSRUWDQFH�DUH�SUHVHUYHG��
� � � 'XULQJ� ����� DQG� ����� WKH�:HOVK� 5R\DO� &RPPLVVLRQ� FDUULHG� RXW� WZR� ORQJ� IOLJKWV� RYHU�
%ODHQDYRQ�LQ�VXSSRUW�RI�WKH�:RUOG�+HULWDJH�ELG��1HZ�SKRWRJUDSK\�ZDV�QHHGHG�IRU�RXU�RZQ�
DUFKLYH�� ZKLOH� SKRWRJUDSKV� RI� VSHFLILF� YLHZV� ZHUH� UHTXLUHG� WR� LOOXVWUDWH� WKH� 1RPLQDWLRQ�
'RFXPHQW��7KHVH�IOLJKWV�ZHUH�E\�QR�PHDQV�WKH�ILUVW�WLPH�WKH�5R\DO�&RPPLVVLRQ�KDG�RYHU�IORZQ�
%ODHQDYRQ��6LQFH�D�IO\LQJ�SURJUDPPH�VWDUWHG�DW�WKH�:HOVK�5R\DO�&RPPLVVLRQ��LQ�������
WKH�UHFRUGLQJ�RI�UDSLGO\�YDQLVKLQJ�LQGXVWULDO� ODQGVFDSHV�
DFURVV�:DOHV��SDUWLFXODUO\�LQ�*ODPRUJDQ�DQG�*ZHQW��KDV�
EHHQ�D�NH\�SDUW�RI�RXU�UHPLW��6LQFH�WKH�HDUO\�����V�WRR��
WKH� DHULDO� PRQLWRULQJ� RI� RYHU� ���� 6FKHGXOHG� $QFLHQW�
0RQXPHQWV� D� \HDU� KDV� EHHQ� D� FRUH� SDUW� RI� RXU� IO\LQJ�
SURJUDPPH��GLUHFWO\�LQIRUPLQJ�&DGZ¶V�VLWH�PDQDJHPHQW�
ZRUN��
���7KH�FXUUHQW�WDUJHWHG�DHULDO�UHFRQQDLVVDQFH��LQ�VXSSRUW�
RI�WKH�:RUOG�+HULWDJH�ELG��ZDV�JHDUHG�WRZDUGV�REWDLQLQJ�
DHULDO�YLHZV�ZKLFK�ZRXOG�VHW�WKH�NH\�PRQXPHQWV�LQ�WKHLU�
ODQGVFDSH� FRQWH[W�� SDUWLFXODUO\� ZLGH�DQJOH� YLHZV� WR�
LOOXVWUDWH� WKH� VKDSH�DQG�FKDUDFWHU�RI� WKH� ODQGVFDSH��7KH�
DHULDO� SKRWRJUDSK\� DOVR� DOORZHG� QRQ�VSHFLDOLVWV� WR�
DSSUHFLDWH�WKH�YDOXH�DQG�FRPSOH[LW\�RI�WKHVH�SDOLPSVHVW�
ODQGVFDSHV� VXUYLYLQJ� ZLWKLQ� WKH� QRPLQDWHG� ZRUOG�
KHULWDJH�VLWH��,Q�WKH�YLHZ�RI�+LOO�3LWV���ULJKW��SLFNHG�RXW�LQ�
ORZ�HYHQLQJ�OLJKW��RQH�FDQ�PDNH�RXW�DW�OHDVW�WZR�SKDVHV�
RI�VSRLO�WLSV�UHVXOWLQJ�IURP�WKH�H[SORLWDWLRQ�RI�FRDO�VHDPV��
DV�ZHOO�DV�IHDWXUHV�DVVRFLDWHG�ZLWK�UHGXQGDQW�IDUPVWHDGV��
'XULQJ�WKH�UHFHQW�SKRWRJUDSK\�RI�%ODHQDYRQ��LW�KDV�EHHQ�
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HTXDOO\� LPSRUWDQW� WR� UHFRUG� WKHVH� IDUPVWHDG�VLWHV��1RW�RQO\�GR� WKH\�VKRZ� WKH�EHJLQQLQJV�RI�
VHWWOHPHQW�DQG�IDUPLQJ�LQ�WKH�%ODHQDYRQ�YDOOH\��EXW�WKH\�DOVR�EHORQJ�WR�D�FODVV�RI�PRQXPHQW��
'HVHUWHG�5XUDO�6HWWOHPHQWV��ZKLFK�DUH�WKH�IRFXV�RI�D�JUHDW�GHDO�RI�QHZ�VXUYH\�DQG�SURWHFWLRQ�LQ�
:DOHV��WR�ZKLFK�RXU�DHULDO�VXUYH\�FRQWLQXHV�WR�UHVSRQG��
���7KH�DHULDO�YLHZV�FDQ�WHOO�RQO\�SDUW�RI�WKH�VWRU\��DQG�DUH�RI�OLPLWHG�YDOXH�ZLWKRXW�VXEVHTXHQW�
LQWHUSUHWDWLRQ��PDSSLQJ�DQG�LQWHJUDWLRQ�LQWR�D�ZLGHU�SURJUDPPH�RI�VXUYH\��'DYLG�7KRPDV��LQ�
WKH� VHFRQG�SDUW�RI� WKH�SUHVHQWDWLRQ��GHVFULEHV� WKH�%ODHQDYRQ�/DQGVFDSH�3URMHFW¶V�GLJLWDO�
PDSSLQJ�ZRUN��
���7KH�%ODHQDYRQ�/DQGVFDSH�3URMHFW�ZDV�XVHG�DV�D�SLORW�WR�H[SORUH�WKH�DSSOLFDWLRQ�RI�*,6�
ZLWKLQ�WKH�&RPPLVVLRQ��ZLWK�SDUWLFXODU�UHIHUHQFH�WR�ODQGVFDSH�VXUYH\��&RQVHTXHQWO\��D�ZLGHU�
UDQJH�RI�VRXUFHV�ZDV�HPSOR\HG�WKDQ�ZRXOG�KDYH�EHHQ�QRUPDO�LQ�DQ�DLU�SKRWR�PDSSLQJ�SURMHFW��
LQFOXGLQJ�JHRORJLFDO�PDSV��HDUO\�FDUWRJUDSK\�DQG�KLVWRULF�SKRWRJUDSK\���$�VHULHV�RI�*,6�
UHODWHG�WHFKQLTXHV��LQFOXGLQJ�LPDJH�PDQLSXODWLRQ���'�YLVXDOLVDWLRQ�DQG�KRW�OLQNV�WR�UHODWHG�
LPDJHU\�ZHUH� DOVR� H[SORUHG�� HQDEOLQJ� WKH� FUHDWLRQ� RI� D� GHWDLOHG� DQG� DFFXUDWH� UHFRUG� RI�
DUFKDHRORJLFDO�IHDWXUHV�DFURVV�WKH����VTXDUH�NLORPHWUHV�RI�WKH�:RUOG�+HULWDJH�VLWH��$�QXPEHU�
RI�SUHYLRXVO\�XQUHFRJQLVHG�HDUO\�LQGXVWULDO�IHDWXUHV�SUH�GDWLQJ�WKH�LURQZRUNV�ZHUH�LGHQWLILHG��
DV� ZDV� DV� D� ZHDOWK� RI� LQIRUPDWLRQ� GHWDLOLQJ� WKH� ODQGVFDSH� FKDQJHV� WKDW� IROORZHG� WKH�
IRXQGDWLRQ� RI� WKH� ZRUNV�� 7KHVH� ODQGVFDSH� FKDQJHV� GHPRQVWUDWH� FOHDUO\� KRZ� D� UHPRWH�
DJULFXOWXUDO� FRPPXQLW\� GHYHORSHG� LQWR� WKH� FRPSOH[� LQGXVWULDO� RQH� ZKLFK� IORXULVKHG�
WKURXJKRXW�WKH�QLQHWHHQWK�DQG�LQWR�WKH�WZHQWLHWK�FHQWXU\���7KH�ORFDWLRQ�RI�HDUO\�LQGXVWULDO�
IHDWXUHV�WKDW�KDYH�QRZ�GLVDSSHDUHG�ZHUH�DOVR�SUHGLFWHG��LQFOXGLQJ�D�KLJK�UDLOZD\�YLDGXFW�
FRQVWUXFWHG� GXULQJ� WKH� ����V� EXW� EXULHG� XQGHUQHDWK�PLQH�ZDVWH� LQ� WKH� ILUVW� KDOI� RI� WKH�
QLQHWHHQWK��0DSV�IURP������������DQG������ZHUH�XVHG�WR�LGHQWLI\�LWV�SRVLWLRQ��ZKLFK�ZDV�
WHVWHG�LQ�D�UHFHQW�HGLWLRQ�RI�WKH�7LPH�7HDP�WHOHYLVLRQ�SURJUDPPH��
� � � 7KUHH� GLPHQVLRQDO� YLVXDOLVDWLRQ� DQG� OLQNV� WR� UHODWHG� LPDJHU\�� FRPELQHG� ZLWK� D�
FKURQRORJLFDO�VRUWLQJ�RI�WKH�UHVXOWV�RI�WKH�DLU�SKRWR�PDSSLQJ��FUHDWHG�D�SURMHFW�WKDW�FRXOG�
FRQYH\�WKH�QDWXUH��H[WHQW��DQG�VLJQLILFDQFH�RI�WKH�DUFKDHRORJLFDO�IHDWXUHV��7KLV�ZDV�XVHG�LQ�D�
QXPEHU�RI�SUHVHQWDWLRQV�WR�D�ZLGH�UDQJH�RI�DXGLHQFHV��LQFOXGLQJ�WKRVH�LQYROYHG�LQ�WKH�:RUOG�
+HULWDJH�ELG��,W�LV�KRSHG�WKDW�IXWXUH�GHYHORSPHQW�RI�WKH�LQIRUPDWLRQ�ZLOO�OHDG�WR�LWV�LQWHJUDWLRQ�
LQWR�D�PDQDJHPHQW�V\VWHP�IRU�WKH�:RUOG�+HULWDJH�VLWH��1HZ�ZD\V�RI�PDNLQJ�WKH�SURMHFW�
DYDLODEOH�WR�D�ZLGHU�
DXGLHQFH�ZLOO�DOVR�
EH� H[SORUHG��
LQFOXGLQJ�WKH�XVH�RI�
WKH�,QWHUQHW��

7KUHH�GLPHQVLRQDO�
PRGHOOLQJ�RI�&ZP�
/ODQZHQDUWK��VKRZLQJ�
WKH�DJULFXOWXUDO�ODQG�LQ�
WKH�YDOOH\�ERWWRP�ZLWK�
OLPHVWRQH�TXDUULHV�
DQG�*DUQGG\U\V�IRUJH�
DERYH�� �&URZQ�
&RS\ULJKW�5&$+0:���
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/RZ�OHYHO���������PHGLXP�IRUPDW�YHUWLFDOV�IRU�VLWH�FRQGLWLRQ�UHSRUWLQJ��
.HYLQ�-RQHV�
'HSDUWPHQW�RI�&RQVHUYDWLRQ��32�%R[��������:HOOLQJWRQ��1HZ�=HDODQG��
(�PDLO��NOMRQHV#GRF�JRYW�Q]�

/DUJH���VFDOH�DHULDO�SKRWRJUDSKV��DSSUR[LPDWHO\����������WR�����������VFDOH�RQ�WKH�QHJDWLYH��
KDYH�D�QXPEHU�RI�YLUWXHV�IRU�FRQGLWLRQ�UHSRUWLQJ��7KH\�DUH�UHSHDWDEOH�DQG�REMHFWLYH�DQG�JLYH�
VXIILFLHQW�GHWDLO�WR�REVHUYH�QRW�RQO\�SDWWHUQ�EXW�DOVR�WKH�GHWDLO�RI�FRQGLWLRQ�LQ�VXFK�PDWWHUV�DV�
SDVW�UHSDLUV��VKHHS�WUDFNLQJ�RU�WKH�H[LVWHQFH�DQG�VWDWH�RI�UHSDLU�RI�IHQFHV��,Q� DGGLWLRQ�D��SKRWR�
SURYLGHV�D�UHDG\�EDVH�IRU�DQQRWDWLRQ�WR�DFW�DV�WKH�SULPDU\�UHFRUG�RI�FRQGLWLRQ�DQG�WR�IRFXV�
WKLQNLQJ�RQ�FRQVHUYDWLRQ�LQWHUYHQWLRQ��0RQLWRULQJ�XVLQJ�SKRWRJUDSKV�WDNHQ�DW�LQWHUYDOV�LV�DOVR�
UHFRPPHQGHG��
.H\ZRUGV�� $UFKDHRORJ\�� FRQVHUYDWLRQ� SODQQLQJ�� UHSDLU�� UHVWRUDWLRQ�� 7DUDQDNL�� 0DRUL��
SUHKLVWRU\��KLVWRU\��1HZ�=HDODQG��

:KHUH�LV�WKDW�VXQ���SUREOHPV�RI�IO\LQJ�LQ�$EHUGHHQVKLUH��0RUD\���$QJXV��
0RLUD�*UHLJ�
$UFKDHRORJ\�6HUYLFH�
$EHUGHHQVKLUH�&RXQFLO��:RRGKLOO�+RXVH��:HVWEXUQ�5RDG��$EHUGHHQ��$%����*%��

7HO���������������(�PDLO�PPJUHLJ�SHG#DEHUGHHQVKLUH�JRY�XN�

$�OLJKW�KHDUWHG�RYHUYLHZ�RI�WKH�SURV�DQG�FRQV�RI�REOLTXH�DLU�VXUYH\�RYHU�$EHUGHHQVKLUH��
0RUD\��DQG�$QJXV��ZKLFK�FRYHUV�D�GLYHUVLW\�RI� ODQGVFDSHV� IURP�PRXQWDLQRXV�XSODQG� WR�
FRDVWDO�FOLIIV�DQG�SODLQV��³&KDOOHQJHV´�LQ�WKH�DUHD�LQFOXGH�UHJXODU�DQG�VHULRXV�PLVW��UHJXODU�DQG�
VHULRXV� PLOLWDU\� DLUFUDIW��
DQG��RI�FRXUVH��ODUJH�DUHDV�
ZLWK�OLWWOH�RU�QR�FRQWURO��D�
VLWXDWLRQ� PDGH� ZRUVH�
ZKHQ� SKRWRJUDSKLQJ� LQ�
VQRZ� FRYHU��� 7KH�
LPSRUWDQFH�RI�*36�XVH� LV�
REYLRXV� LQ� VXFK�
ODQGVFDSHV�� 0XFK� RI� WKH�
XSODQG�DUHDV�KDYH�UHFHLYHG�
OLWWOH� DUFKDHRORJLFDO�
VXUYH\�� DQG� ZLQWHU� IO\LQJ�
UHJXODUO\� SURGXFHV� KLJK�
QXPEHUV� RI� QHZ� VLWHV�� $�
JUHDW� GLYHUVLW\� RI�
PRQXPHQWV� ZHUH�
LOOXVWUDWHG� LQFOXGLQJ�
YLWULILHG� KLOO�IRUWV�� ILVKLQJ�
YLOODJHV�����WK��FHQWXU\�

$ER\QH�� 6LQXRXV� VWULSV� RI� PHGLHYDO� ULGJH� DQG� IXUURZ� FXOWLYDWLRQ��
VXUYLYLQJ� DV� HDUWKZRUNV�� DUH� UHYHDOHG� E\� D� ORZ� OLJKW� DQG� KDUG� IURVW�
�&RS\ULJKW��$EHUGHHQVKLUH�&RXQFLO�$UFKDHRORJ\�6HUYLFH���
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IRUPDO�JDUGHQV��FDVWOHV��PRWWHV��FUDQQRJV��VWRQH�FLUFOHV�DQG�XSODQG�02/56��PHGLHYDO�RU�ODWHU�
UXUDO�VHWWOHPHQWV�«DQG��RI�FRXUVH��ULGJH�DQG�IXUURZ��7KH�LPDJHV��DV�VHHQ�LQ� *UDPSLDQ¶V�3DVW���
LQFOXGH�H[FHOOHQW�LOOXVWUDWLRQV�RI�WKH�YDULRXV�WHFKQLTXHV�RI�FDSWXULQJ�DUFKDHRORJLFDO�IHDWXUHV�
XQGHU�VQRZ��

7DS�R¶1RWK��7KH�VHFRQG�KLJKHVW�KLOOIRUW�LQ�6FRWODQG��WKH�VLWH�LV�D�FODVVLF�YLWULILHG�KLOOIRUW��
DQ� H[WHQVLYH� EXUQLQJ� RI� WKH� VLWH� UHVXOWLQJ� LQ� D� IXVLQJ� RI� WKH� VWRQH� EXLOGLQJ�PDWHULDO�
�&RS\ULJKW��$EHUGHHQVKLUH�&RXQFLO�$UFKDHRORJ\�6HUYLFH���

7KH�,PSDFW�RI�$HULDO�3KRWRJUDSK\�$FURVV�WKH�/RZODQGV�RI�6RXWK�:HVW�6FRWODQG��
'DYH�&RZOH\
�DQG�.HQQ\�%URSK\

�

�5&$+06��-RKQ�6LQFODLU�+RXVH�����%HUQDUG�7HUUDFH��(GLQEXUJK��(+���1;��
7HO����������������(�PDLO��GDYHF#UFDKPV�JRY�XN�


�'HSDUWPHQW�RI�$UFKDHRORJ\��7KH�8QLYHUVLW\�RI�*ODVJRZ��*ODVJRZ��*����44��
7HO����������������(�PDLO��NEURSK\#DUFKDHRORJ\�DUWV�JOD�DF�XN�

7KH� VRXWK�ZHVW� RI� 6FRWODQG� LV� QRW� JHQHUDOO\� UHJDUGHG� DV� D� KDSS\� KXQWLQJ� JURXQG� IRU�
FURSPDUNV��EXW�UHSHDWHG�IO\LQJ�E\�5&$+06�KDV�\LHOGHG�VSHFWDFXODU�UHVXOWV�WKDW�KDYH�KDG�D�
GUDPDWLF� LPSDFW� RQ� RXU� YLHZ� RI� WKH� SDVW� DQG� LQ� SDUWLFXODU� RI� HDUOLHU� SUHKLVWRULF� ULWXDO�
PRQXPHQWV�DQG�ODWHU�SUHKLVWRULF�VHWWOHPHQWV��
���$HULDO�UHFRQQDLVVDQFH�KDV�VHUYHG�WR�FRQILUP�DQG�H[WHQG�GLVWULEXWLRQV�RI�FHUWDLQ�FODVVHV�RI�
HDUOLHU�SUHKLVWRULF�VLWHV��VXFK�DV�KHQJHV�DQG�EDUURZV��,W�KDV�DOVR�UHYHDOHG�W\SHV�RI�VLWHV�RQO\�
YLVLEOH�DV�FURSPDUNV��DQG�RXU�SHUFHSWLRQ�RI�WKH�1HROLWKLF�KDV�EHHQ�UHYROXWLRQLVHG�E\�WKH�
GLVFRYHU\�RI�QXPHURXV�ODUJH�FHUHPRQLDO�VLWHV��SULQFLSDOO\�VRPH����FXUVXV�PRQXPHQWV�DQG�WKH�
PDVVLYH�SLW�GHILQHG�FLUFOHV�DW�'XQUDJLW��([FDYDWLRQV�E\�-XOLDQ�7KRPDV�DUH�QRZ�SURYLGLQJ�
IXUWKHU� GHWDLO� RQ� VRPH� RI� WKHVH� VLWHV� DQG� HVWDEOLVKLQJ� WKHLU� FKURQRORJ\� �VHH�
ZZZ�DUFK�VRWRQ�DF�XN�5HVHDUFK�'XQUDJLW�����
���7KH�LPSDFW�RI�DHULDO�SKRWRJUDSK\�RQ�WKH�GLVWULEXWLRQ�RI�ODWHU�SUHKLVWRULF�VHWWOHPHQWV�KDV�
EHHQ�QR�OHVV�GUDPDWLF�WKDQ�RQ�WKH�SDWWHUQ�RI�HDUOLHU�FHUHPRQLDO�PRQXPHQWV��:KLOH�LW�KDV�
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H[WHQGHG�WKH�VFDWWHU�RI�VPDOO�VHWWOHPHQW�HDUWKZRUNV�NQRZQ�RQ�WKH�KLOOV�RI�WKH�$QJOR�6FRWWLVK�
%RUGHU�WKURXJKRXW�WKH�ORZODQGV�RI�*DOORZD\��LW�KDV�DOVR�UHYHDOHG�WKH�H[LVWHQFH�RI�WLPEHU�EXLOW�
VHWWOHPHQWV�RI�D�W\SH�SUHYLRXVO\�XQNQRZQ�LQ�DQ\�QXPEHUV�ZHVW�RI�WKH�$QQDQ��7KH�GLVWULEXWLRQ�
RI�,URQ�$JH�UHFWLOLQHDU�VHWWOHPHQWV�GHPRQVWUDWHV�WKH�LPSDFW�RI�DHULDO�UHFRQQDLVVDQFH�PRVW�
FOHDUO\��7KHVH�VHWWOHPHQWV�DUH�D�IDPLOLDU�IHDWXUH�RI�WKH�%RUGHU�KLOOV�DQG�KDYH�EHHQ�UHFRUGHG�DV�
FURSPDUNV�RQ�WKH�FRDVWDO�SODLQ�LQ�1RUWKXPEHUODQG�LQ�WKH�HDVW�DQG�HDVWHUQ�'XPIULHVVKLUH�WR�WKH�
ZHVW��$�VLQJOH�H[DPSOH�LQ�WKH�ZHVW��QHDU�:LJWRZQ��ZDV�IRU�D�ORQJ�WLPH�DQRPDORXV��DQG�XQWLO�
LWV�H[FDYDWLRQ�LQ�WKH�����V�ZDV�UHJDUGHG�DV�RI�SRWHQWLDOO\�0HGLHYDO�GDWH��5LVSDLQ�ZDV�RQH�RI�
WKUHH�HDUWKZRUN�VHWWOHPHQWV�WR�ZKLFK����IXUWKHU�H[DPSOHV��UHFRUGHG�DV�FURSPDUNV��FDQ�QRZ�EH�
DGGHG��,Q�WKH�OLJKW�RI�WKLV�H[SORVLRQ�LQ�WKH�NQRZQ�GLVWULEXWLRQ��WKH�UHFWLOLQHDU�VHWWOHPHQWV�FDQ�
QRZ�EH�VHHQ�DV�DQ�HOHPHQW�LQ�WKH�UHSHUWRLUH�RI�ODWHU�SUHKLVWRULF�VHWWOHPHQW��UDWKHU�WKDQ�DV�
SHFXOLDULWLHV�ZKLFK�H[FLWHG�FXULRXV�LQWHUSUHWDWLRQV��
���7KH�LOOXVWUDWLRQ�GHSLFWV�WZR�VXEWO\�GLIIHUHQW�UHFWLOLQHDU�VHWWOHPHQWV�RQ�&DLUQ�&RQQHO�+LOO��QHDU�
6WUDQUDHU��%RWK�KDYH�D�VLPLODU�LQWHUQDO�SODQ�ZLWK�KRXVHV�UDQJHG�DORQJ�WKH�EDFN�RI�D�\DUG��LQ�D�
SDWWHUQ�UHSHDWHG�DFURVV�WKH�%RUGHUV��7KH�UHODWLYH�GDWHV�RI�WKHVH�HQFORVXUHV�LV�QRW�NQRZQ�EXW�WKH�
VXEWOH�GLIIHUHQFHV�EHWZHHQ�WKHP�PD\�EH�D�VLJQ�RI�VHWWOHPHQW�H[SDQVLRQ��ZLWK�WKH�HVWDEOLVKPHQW�
RI� D� QHZ� GLVFUHWH� XQLW�� 7KH\�PD\� KDYH� EHHQ� WKH� LPSURYHG� IDUPV� RI� WKH� GD\�� UHIOHFWLQJ� WKH�
LQWHQVLILFDWLRQ�RI�DJULFXOWXUH�LQ�WKH�,URQ�$JH�IURP�1RUWKXPEHUODQG�WR�WKH�5KLQV�LQ�WKH�ZHVW��7KH�
μVDXVDJH�VKDSHG¶� IHDWXUH�EHVLGH� WKH�XQHQFORVHG� URXQG�KRXVH�PD\�EH�D�VRXWHUUDLQ��D�FODVV�RI�
PRQXPHQW� ZKRVH� SUHVHQFH� LQ� WKH� VRXWK�ZHVW� RI� 6FRWODQG� KDV� RQO\� EHHQ� UHYHDOHG� E\�
FURSPDUNLQJ��:KDW�PD\�EH�WKH�ULQJ�GLWFK�RI�D�VPDOO�EDUURZ�OLHV�DGMDFHQW�DQG�WKH�HORQJDWHG��
(�:�DOLJQHG��SLWV�RI�D�ORQJ�FLVW�FHPHWHU\��SUREDEO\�RI�HDUO\�&KULVWLDQ�GDWH��FDQ�EH�VHHQ�DURXQG�
WKH� URXQG�KRXVH� DQG� VRXWHUUDLQ�� 7KH� VXEUHFWDQJXODU� FURSPDUN�PD\� EHWUD\� WKH� ORFDWLRQ� RI� D�
*U�EHQKDXV�� D� IRUP�RI� EXLOGLQJ� UDUH� LQ� WKH� VRXWK�ZHVW�� EXW� LQFUHDVLQJO\� HPHUJLQJ� IURP� WKH�
FURSPDUNHG�UHFRUG��
���7KH�SURJUDPPH�RI�DHULDO�VXUYH\�KDV�VHHQ�DQ�H[SORVLRQ�LQ�VXFK�LQIRUPDWLRQ�DQG��FRXSOHG�
ZLWK� WKH� UHVXOWV� RI� H[FDYDWLRQ�� WKHUH� LV� D� VROLG� EDVLV� IURP�ZKLFK� DQDO\VLV� FDQ� SURFHHG��
([FDYDWLRQ�KDV�D�IXQGDPHQWDO�UROH�WR�SOD\��SURYLGLQJ�HYLGHQFH�IRU�GDWLQJ�DQG�XVH��EXW�LW�LV�DQ�
H[SHQVLYH� DQG� VORZ� SURFHVV�� ZKLFK� FDQ�
RQO\�KRSH�WR�H[DPLQH�D�PLQXWH�SHUFHQWDJH�
RI� NQRZQ� PRQXPHQWV�� &RQVHTXHQWO\��
DQDO\VLV�RI�WKH�PDVV�RI�PDWHULDO�ZKLFK�KDV�
EHHQ� UHFRUGHG� DOUHDG\� LV� YLWDO� LI�
H[FDYDWLRQV� DQG� RWKHU� ZRUN� DUH� WR� EH�
GLUHFWHG� WRZDUGV� WKH�PRQXPHQWV� WKDW�PD\�
LOOXPLQDWH�ZLGHU�SDWWHUQV��

$�IXOO�YHUVLRQ�RI�WKLV�SDSHU�ZLOO�DSSHDU�LQ�
WKH� 7UDQVDFWLRQV�RI�WKH�'XPIULHVVKLUH�DQG�
*DOORZD\�1DWXUDO�+LVWRU\�DQG�$QWLTXDULDQ�
6RFLHW\���WR�EH�SXEOLVKHG�LQ�VXPPHU�������

&DLUQ� &RQQHO� +LOO�� 6WUDQUDHU�� HQFORVHG� VHWWOHPHQW�
DSSHDULQJ�DV�FURSPDUNV��&URZQ�&RS\ULJKW��5&$+06���
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0DFUR�� DQG� 0LFUR�/DQG� 'LYLVLRQ� LQ� WKH� /DWHU� 3UHKLVWRULF� 3HULRG�� $HULDO� 6XUYH\�� 3LW��
$OLJQPHQWV�DQG�*,6�LQ�6RXWK�(DVW�6FRWODQG��
0DULO\Q�%URZQ�
5&$+06��-RKQ�6LQFODLU�+RXVH�����%HUQDUG�7HUUDFH��(GLQEXUJK��(+���1;��6FRWODQG�

(�PDLO��0DULO\QE#UFDKPV�JRY�XN�

7KH�5R\DO�&RPPLVVLRQ�RQ� WKH�$QFLHQW�DQG�+LVWRULFDO�0RQXPHQWV�RI�6FRWODQG�KDV�EHHQ�
FDUU\LQJ�RXW�FRQVLVWHQW�DHULDO�UHFRQQDLVVDQFH�LQ�VRXWK�HDVW�6FRWODQG�IRU�RYHU�WZHQW\�\HDUV��
:KLOH�WKH�SUHVHQFH�RI�SLWWHG�IHDWXUHV�KDG�EHHQ�UHFRUGHG�LQ�HDUOLHU�\HDUV��LW�ZDV�LQ������WKDW�DQ�
DVVRFLDWLRQ�ZDV�QRWHG�EHWZHHQ�SLW�DOLJQPHQWV�DQG�VHWWOHPHQWV�DSSHDULQJ�LQ�FURSPDUN�DQG�
HDUWKZRUN�IRUP�DQG�DWWULEXWHG�FRQYHQWLRQDOO\�WR�WKH�,URQ�$JH���,W�FRXOG�EH�VXJJHVWHG�WKDW�
WKHVH� ODQG� GLYLVLRQV� UHODWHG� WR� WKH� XVH� RI� WKH� ODQG� LQ� WKH� DUHD� LPPHGLDWHO\� DURXQG� WKH�
VHWWOHPHQW�� ,Q� WKH�����V� WKHUH�ZDV�D�JUDGXDO� LQFUHDVH� LQ� WKH� LQIRUPDWLRQ� UHFRYHUHG� IURP�
FURSPDUN�DHULDO�UHFRQQDLVVDQFH��EXLOGLQJ�XS�WKH�GDWDEDVH�DQG�WUDQVFULELQJ�LQIRUPDWLRQ�DW�
���������VFDOH�RQWR�SDSHU�PDSV��UHLQIRUFLQJ�DVVRFLDWLRQV�DQG�DGGLQJ�WR�LWV�FRPSOH[LW\��EXW�
DOVR�SURGXFLQJ�D�FRQVLGHUDEOH�QXPEHU�RI�H[DPSOHV�ZKLFK�FRXOG�QRW�EH�REYLRXVO\�DVVRFLDWHG�
ZLWK�DQ\�RQH�VHWWOHPHQW��
���7KHUH�DUH�WZR�PDLQ�IRUPV�RI�OLQHDU�ERXQGDU\�LQ�WKH�FURSPDUN�UHFRUG��OLQHDU�GLWFKHV�DQG�SLW��
DOLJQPHQWV�RU�LQWHUUXSWHG�GLWFKHV��7KH\�DUH�SDUDOOHOHG�DV�XSVWDQGLQJ�PRQXPHQWV�E\�OLQHDU�
HDUWKZRUNV��ZKLFK�XVXDOO\�DSSHDU�DV�D�EDQN�DQG�D�VOLJKW��SUHVXPDEO\�TXDUU\��GLWFK�DQG��LQ�D�
YHU\�IHZ�H[DPSOHV��DV�D�VHULHV�RI�VPDOO��UHJXODU�GHSUHVVLRQV��DFFRPSDQLHG�E\�D�ORZ�EDQN��
ZKLFK�PDWFK�WKH�SLW�DOLJQPHQWV��7KH�SLWV�DUH�XVXDOO\�TXLWH�VPDOO��EHWZHHQ��P�DQG��P�LQ�
GLDPHWHU�DQG�RIWHQ�SRRUO\�GHILQHG��3LW��DOLJQPHQW�LV�D�FRQYHQLHQW�PRUSKRORJLFDO�WHUP��ZKLFK�
PD\�EH�DSSOLHG�WR�PRQXPHQWV�RI�GLIIHUHQW�SHULRGV�DQG�FXOWXUHV��7KH�PRVW�XVXDO�DOWHUQDWLYH�
DVVRFLDWLRQ�IRU�WKLV�SKHQRPHQRQ�LV�ZLWK�1HROLWKLF�FHUHPRQLDO�PRQXPHQWV��VXFK�DV�WKH�SLWWHG�
FXUYLOLQHDU�HQFORVXUH�H[FDYDWHG�DW�0HOGRQ�%ULGJH�RQ�WKH�VRXWK�ZHVWHUQ�HGJH�RI�WKH�VWXG\�
DUHD��DQG�PRVW�SLW�DOLJQPHQWV�LQ�VRXWK�ZHVW�6FRWODQG�DQG�SUREDEO\�QRUWKHUQ�6FRWODQG�VKDUH�
WKLV�FXOWXUDO�DVVRFLDWLRQ�UDWKHU�WKDQ�WKH�ODWHU�SUHKLVWRULF�RQH�FRQVLGHUHG�KHUH���([DPLQDWLRQV�RI�
WKH�GLVWULEXWLRQ�SDWWHUQV�LQ�*,6�VKRZ�D�FOHDU�FRQFHQWUDWLRQ�LQ�VRXWK�HDVW�6FRWODQG��DQG�LQ�
FHUWDLQ�DUHDV�ZLWKLQ�LW��%HFDXVH�RI�WKHLU�GLVWLQFWLYH�IRUP��SLW�DOLJQPHQWV�DUH�HDVLHU�WR�LVRODWH�LQ�
WKH�DUFKDHRORJLFDO�UHFRUG�WKDQ�OLQHDU�FURSPDUNV��ZKLFK�DUH�XVXDOO\�VHOHFWHG�E\�WKH�DHULDO�
VXUYH\RU�DV�H[DPSOHV�ZKLFK�GR�QRW�ILW�WKH�SDWWHUQ�RI�OLQHDU�IHDWXUHV�EHORQJLQJ�WR�WKH�SRVW��
PHGLHYDO�SHULRG�VXFK�GUDLQV��SLSH�WUHQFKHV��SORXJKHG�RXW�ILHOG�ERXQGDULHV�RU�GLWFKHV�DURXQG�
IRUPHU�SODQWDWLRQV�DPRQJ�RWKHU�SKHQRPHQD��VR�WKDW�WKHUH�LV�D�JUHDWHU�HOHPHQW�RI�VXEMHFWLYLW\�
LQ�WKHLU�UHFRUGLQJ��
� � �:LWK� WKH� ����V� FDPH� D� VXUYH\� EUHDN�WKURXJK�� DOORZLQJ� WKH� UHODWLRQVKLS� EHWZHHQ� SLW��
DOLJQPHQWV�DQG�OLQHDU�FURSPDUNV�WR�EH�FOHDUO\�HVWDEOLVKHG��DQG��ZLWK�WKH�DGYHQW�RI�*,6�LQ�WKH�
5R\DO�&RPPLVVLRQ��FDPH�WKH�DELOLW\�WR�YLHZ�WKHVH�YHU\�VPDOO�LQGLYLGXDO�IHDWXUHV�ERWK�LQ�
LVRODWLRQ�DQG�DV�SDUW�RI�ODUJHU�JURXSLQJ��ZKLFK�FDQ��LQ�WKH�PRVW�H[WUHPH�H[DPSOH��EH�VHHQ�WR�
UXQ�IRU�DW�OHDVW�HLJKW�NP���7KH�GLJLWLVHG�WUDQVFULSWLRQ�DQG�UHFWLILFDWLRQ�RI�SLW�DOLJQPHQWV��OLQHDU�
FURSPDUNV��WKH�VHWWOHPHQWV�ZLWK�ZKLFK�WKH\�PD\�EH�DVVRFLDWHG�DQG�HDUOLHU�PRQXPHQWV��ZKLFK�
PD\�KDYH�EHHQ�XWLOLVHG�LQ�WKH�OD\LQJ�RXW�RI�ERXQGDULHV��DQG�WKH�LQFRUSRUDWLRQ�RI�LQIRUPDWLRQ�
LQWR�WKH�*,6��LV�WLPH�FRQVXPLQJ�ZRUN��RI�ZKLFK�SHUKDSV�KDV�EHHQ�FRPSOHWHG�VR�IDU��([DPSOHV�
ZHUH�UHFRUGHG�UXQQLQJ�XSKLOO�LQWR�WKH�FXUUHQWO\�XQFXOWLYDWHG�PRRUODQG�DQG�HYHQ�WR�WKH�FOLII�
HGJH�DERYH�WKH�1RUWK�6HD�� LPSO\LQJ�D�FRPSOHWHQHVV�RI�FRQWURO�RI� WKH� ODQG�� WKDW�UHTXLUHG�
GHWDLOHG�SK\VLFDO�ERXQGDULHV�GHILQLQJ�VPDOO�DUHDV��ZKLFK�PLJKW�EH�FRPSDUHG�LQ�VFDOH�WR�WKH�
PRGHUQ�ILHOG�SDWWHUQ��WKH�SURGXFW�RI�HQFORVXUH�EHWZHHQ�WKH�ODWH�VHYHQWHHQWK�FHQWXU\�DQG�WKH�
HDUO\�QLQHWHHQWK�FHQWXU\��DQG�SHUKDSV�DOORZLQJ�PRYHPHQW�EHWZHHQ�FHUWDLQ�DUHDV�ZLWK�FDWWOH�
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H[FOXGHG�IURP�FURSV�RU�JUD]LQJ���7KH�GLVFRYHU\�RI�D�VXUYLYLQJ�SLW�DOLJQPHQW�DQG�DVVRFLDWHG�
ORZ�OLQHDU�EDQNV��RQO\�YLVLEOH�IURP�WKH�DLU�XQGHU�H[WUHPH�OLJKW�DQG�YHJHWDWLRQ�FRQGLWLRQV��
VLWXDWHG�DW�D�KHLJKW�RI�DERXW����P��ZRXOG�LQGLFDWH�WKDW��ZKLOH�RWKHU�H[DPSOHV�PD\�VXUYLYH�LQ�
XSVWDQGLQJ�IRUP��WKH\�ZLOO�RQO\�EH�LGHQWLILHG�ZLWK�GLIILFXOW\���7KH�RQO\�H[FDYDWLRQ�LQ�WKH�VWXG\�
DUHD� RI� SDUW� RI� D� SLW�DOLJQPHQW�� RQH� SLW�� \LHOGHG� QR� GDWLQJ� HYLGHQFH�� EXW� H[FDYDWLRQV� RI�
FRPSDUDEOH�IHDWXUHV�LQ�(QJODQG�PLJKW�LQGLFDWH�D�GDWH�LQ�WKH�ODWH�SUHKLVWRULF�SHULRG��7KH�UHVXOWV�
RI�D�VHULHV�RI�UHFHQW�SROOHQ�DQDO\VHV�DFURVV�VRXWKHUQ�6FRWODQG�DQG�QRUWKHUQ�(QJODQG�ZRXOG�
VXJJHVW�WKDW�DERXW����%&��WKHUH�ZDV�D�YHU\�FRQVLGHUDEOH�H[SDQVLRQ�RI�FXOWLYDWLRQ�DFURVV�WKH�
DUHD��DQG�WKLV�GDWLQJ�ZRXOG�QRW�FRQIOLFW�ZLWK�WKH�ILHOG�HYLGHQFH��7KH�SDSHU�FRQFHUQV�LWVHOI�ZLWK�
WKH�HYLGHQFH�IRU�6FRWODQG��EXW��LQ�FRQFOXVLRQ��ZRXOG�PDNH�D�SOHD�IRU�*,6��XQUHVWULFWHG�E\�
ERXQGDULHV��WKH�HYLGHQFH�IRU�VLPLODU�IHDWXUHV�FRQWLQXHV�DFURVV�WKH�%RUGHU�DW�OHDVW�DV�IDU�DV�WKH�
5LYHU�7LOO��VRPH���NP�LQWR�1RUWKXPEHUODQG��DQG�WZR�SLW�DOLJQPHQWV��ZKRVH�QRUWKHUQ�HQG�OLHV�
LQ�6FRWODQG�FDQ�EH�VHHQ�FRQWLQXLQJ�LQWR�(QJODQG��7KH�HYLGHQFH�IRU�DQ�RUGHUHG�DQG�FRPSOH[�
V\VWHP�RI�ODQG�GLYLVLRQ�LQ�VRXWK�HDVW�6FRWODQG�LV�FRQVLGHUDEOH��DQG�SHUKDSV�UDLVHV�TXHVWLRQV�
DERXW�WKH�RUJDQLVDWLRQ�RI�WKH�LQKDELWDQWV�RI�WKH�DUHD�LQ�WKH�VHFRQG�FHQWXU\�%&��WKH�WULEH�QDPHG�
E\�WKH�JHRJUDSKHU�3WRORP\�DV�WKH�9RWDGLQL��

&RQWLQHQWDO�$IIDLUV��
2WWR�%UDDVFK�

$Q� DFFRXQW� RI� GHYHORSPHQWV� RQ� WKH� FRQWLQHQW� DQG� WKH� JRRG� \HDU� IRU� WKH� SURGXFWLRQ� RI�
FURSPDUNV�LQ�VRPH�DUHDV��LQFOXGLQJ�$XVWULD�DQG�+XQJDU\��2WWR�DOVR�VXJJHVWHG�WKH�LGHD�RI�D�
³WDVN�IRUFH´�ZKLFK�FRXOG�EH�VHW�XS�LQ�RUGHU�WR�UHDFW�WR�VXFK�FRQGLWLRQV��LGHDOO\�LQYROYLQJ�D�
VXP�RI�PRQH\�VHW�DVLGH�ZKLFK�FRXOG�EH�WDUJHWHG�WR�DUHDV�WKDW�SURYH�WR�EH�PRVW�SURGXFWLYH��

7KLQNLQJ�DQG�GRLQJ�DHULDO�SKRWRJUDSK\�LQ�VRPH�SUHKLVWRULF�ODQGVFDSHV��
'U�.HQQHWK�%URSK\�
'HSDUWPHQW�RI�$UFKDHRORJ\��7KH�8QLYHUVLW\�RI�*ODVJRZ��*ODVJRZ��*����44��
7HO���������������(�PDLO��NEURSK\#DUFKDHRORJ\�DUWV�JOD�DF�XN�

7KLV� SDSHU� DWWHPSWHG� WR� FRQWLQXH� WKH� GHEDWH� LQLWLDWHG� DW� WKH� $$5*� FRQIHUHQFH� LQ�
%RXUQHPRXWK� ����� FRQFHUQLQJ� WKH� SRWHQWLDO� DSSOLFDWLRQ� RI� SRVW�SURFHVVXDOLVP� LQ� DHULDO�
SKRWRJUDSK\��5DWKHU�WKDQ�FRQFHUQ�LWVHOI�QHFHVVDULO\�ZLWK�WKH�LGHD�RI�SRZHU�DQG�NQRZOHGJH��,�
ZDQWHG�WR�LQVWHDG�WKLQN�DERXW�WKH�DUHDV�RI�DHULDO�SKRWRJUDSK\�WKDW�ZH�WDNH�IRU�JUDQWHG��7KH�
PDLQ�WKHPH�RI�WKH�SDSHU�WKHQ�LV�WKH�UROH�RI�VXEMHFWLYH�LQSXW�LQWR�D�GLVFLSOLQH�WKDW�LV�HVVHQWLDOO\�
YLHZHG�DV�VFLHQWLILF��ULJRURXV�DQG�REMHFWLYH��7KLV�DWWLWXGH�LV�W\SLILHG�E\�WKH�PLOLWDU\�PHWDSKRUV�
WKDW�VXUURXQG�WKH�DFWLYLW\�DQG�WKH�KLJK�WHFK�SODQHV�DQG�FDPHUDV�LQYROYHG��,�FRQWUDVWHG�WKLV�
ZLWK�WKH�UDQGRP�QDWXUH�RI�DHULDO�SKRWRJUDSK\��D�SURFHVV�DV�PXFK�JXLGHG�E\�LQWXLWLRQ�DQG�OXFN�
DV�E\�FDUHIXO�SODQQLQJ�DQG�PHWKRGRORJLFDO�ULJRXU��7KH�SDSHU�DOVR�ORRNHG�DW�LQWHUSUHWDWLRQ�LQ�
LQYROYHG�DW�HYHU\�VWDJH�RI�WKH�IOLJKW�DQG�SRVW�UHFRQQDLVVDQFH��DQG�DUJXHG�WKDW�ZKDW�ZH�EULQJ�
WR�WKH�SURFHVV�LQHYLWDEO\�VKDSHV�WKH�UHVXOWV�RI�RXU�DHULDO�VXUYH\V��7KLV�LV�QRW�D�ZHDN�SRLQW��EXW�
UDWKHU�D�VWUHQJWK��UHFRJQLVHG�E\�PRVW�SUDFWLWLRQHUV�RI�DHULDO�SKRWRJUDSK\��$Q�DPHQGHG�DQG�
H[WHQGHG�YHUVLRQ�RI�WKLV�SDSHU�DSSHDUV�LQ�WKLV�DGGLWLRQ�RI�$$5*QHZV��
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3UHKLVWRULF�DQG�5RPDQR�%ULWLVK�ODQGVFDSHV�RQ�WKH�/DPERXUQ�'RZQV���D�W\SLFDO�VRXWKHUQ�
FKDON�GRZQODQG"�
+HOHQ�:LQWRQ�
(QJOLVK�+HULWDJH��$HULDO�6XUYH\��105&��.HPEOH�'ULYH��6ZLQGRQ��61���*=��

7KH�/DPERXUQ�'RZQV�0DSSLQJ�3URMHFW� LV�SDUW�RI�(QJOLVK�+HULWDJH�V��1DWLRQDO�0DSSLQJ�
3URJUDPPH�ZKLFK�DLPV�WR�PDS�DOO�DUFKDHRORJ\�YLVLEOH�RQ�DHULDO�SKRWRJUDSKV�IRU�WKH�ZKROH�RI�
(QJODQG�� 7KH� ILQGLQJV� RI� WKH� VXUYH\� HPSKDVLVH� WKDW� WKHUH� LV� QR� VXFK� WKLQJ� DV� D� W\SLFDO�
DUFKDHRORJLFDO�ODQGVFDSH�RQ�WKH�FKDON�GRZQODQG�RI�:HVVH[��7KH�VXUYH\�UHFRUGHG�WKH��XVXDO��
1HROLWKLF� ORQJ� EDUURZV� DQG� QXPHURXV� %URQ]H� $JH� URXQG� EDUURZV� EXW� IRXQG� QRWKLQJ�
FRPSDUDEOH� WR� WKH�%URQ]H�$JH� VHWWOHPHQWV� DQG� HQFORVXUHV� RQ� WKH�0DUOERURXJK�'RZQV��
6DOLVEXU\�3ODLQ�7UDLQLQJ�$UHD��637$��DQG�'DQHEXU\�HQYLURQV��:KHUHDV�HOVHZKHUH�RQ�WKH�
FKDON�GRZQODQG�RI�VRXWKHUQ�(QJODQG��WKH�ODUJH�HQFORVXUHV�DQG�KLOOIRUWV�RIWHQ�VHHP�WR�IRUP�
SDUW�RI�DQ�LQWHJUDWHG�ODQGVFDSH�ZLWK�ODUJH�OLQHDU�ERXQGDULHV�DQG��FHOWLF�ILHOG�V\VWHPV���RQ�WKH�
/DPERXUQ� 'RZQV� WKH� �FHOWLF�� ILHOGV� ZHUH� 5RPDQR�%ULWLVK� DQG� WKH� KLOOIRUWV� DQG� OLQHDU�
ERXQGDULHV�VHHP�WR�EH�PXWXDOO\�H[FOXVLYH��7KH�VXUYH\�UHFRUGHG�D�FRPSOH[�VHTXHQFH�RI�ODUJH�
DQG�VPDOO�VFDOH�SRVVLEOH�/DWH�%URQ]H�$JH�(DU\�,URQ�$JH�ODQG�GLYLVLRQ�ZKLFK�PD\�RU�PD\�QRW�
KDYH�EHHQ�FRQWHPSRUDU\�ZLWK�D�FOXVWHU�RI�,URQ�$JH�%DQMR�HQFORVXUHV��7KH�PDMRULW\�RI�WKH�
XSSHU�SDUW�RI�WKH�'RZQV�KDV�EHHQ�EODQNHWHG�ZLWK�WKH�5RPDQR�%ULWLVK�ILHOGV�V\VWHPV�DQG�
DVVRFLDWHG�VHWWOHPHQWV�DQG�LW�LV�RQO\�DV�WKHVH�DUH�SORXJKHG�OHYHO�WKDW�WKH�SUH�5RPDQ�ODQGVFDSH�
EHJLQV�WR�HPHUJH��YLD�FURSPDUNV��XQGHUQHDWK��

7KH�6WRXU�5LYHU�9DOOH\��(VVH[��'70V�DQG�DHULDO�SKRWRJUDSK\��
'DY\�6WUDFKDQ�
3HUWK�DQG�.LQURVV�&RXQFLO��0XVHXP�DQG�$UW�*DOOHU\�����*HRUJH�6WUHHW��3HUWK��3+���/%��
7HO���������������(�PDLO��'/6WUDFKDQ#SNF�JRY�XN�

$�VXPPDU\�RI�WKH�PHWKRGRORJ\�DQG�ILQGLQJV�RI�ZRUN�FDUULHG�RXW�E\�(VVH[�&RXQW\�&RXQFLO�
DQG�IXQGHG�E\�(QJOLVK�+HULWDJH��RQ�WKH�6WRXU�ULYHU�YDOOH\��7KH�SURMHFW�LQYROYHG�FRPSRVLWH�
LPDJH�UHFWLILFDWLRQ�RI�����VLWHV�UDQJLQJ�IURP�VLQJOH�ULQJ�GLWFKHV�WR�FRPSOH[��PXOWL�SKDVHG�
VLWHV��7KH�ULYHU�YDOOH\�FRQWDLQV�D�FRQFHQWUDWLRQ�RI�SUHKLVWRULF�PRQXPHQWV�LQFOXGLQJ�ULQJ��
GLWFKHV��GXDO�FRQFHQWULF�ULQJ�GLWFKHV�� ORQJ�PRUWXDU\�HQFORVXUHV�ORQJ�EDUURZV��DQG�FXUVXV�
PRQXPHQWV��7KH�UHVXOWLQJ�PDSV�ZHUH�GUDSHG�RYHU�D�'70�EDVHG�RQ��P�FRQWRXU�LQIRUPDWLRQ��
DOORZLQJ�WKH�VLWHV�WR�EH�YLHZHG�LQ�UHODWLRQ�WR�WKH�ULYHU�DQG�WKH�VXUURXQGLQJ�WHUUDLQ��$�VLPSOH�
PRUSKRORJ\�RI�VLWHV�ZDV�GHYLVHG�WR�HQDEOH�FXPXODWLYH� YLHZ�VKHG�DQDO\VLV�RI�VHOHFWHG�VLWH��
W\SHV�WR�EH�FDUULHG�RXW��7KHVH�LQWHUYLVLELOLW\�VWXGLHV�WHQGHG�WR�UH�HQIRUFH�ILHOG�REVHUYDWLRQV�
WKDW�PDQ\�RI�WKH�ODUJHU�FRPSOH[HV�ZHUH�SRVLWLRQHG�RQ�WKH�ULYHU�ZKHUH�YLVLELOLW\�ZDV�UHVWULFWHG�
E\�WKH�VXUURXQGLQJ�WHUUDLQ��FUHDWLQJ�D�QDWXUDO�DPSKLWKHDWUH�HIIHFW��'HWDLOV�RI�WKH�SURMHFW�FDQ�EH�
IRXQG�LQ� $$5*QHZV�����DQG�RQ�WKH�$$5*�ZHEVLWH��$�IXUWKHU�UHSRUW�RQ�WKH�ZRUN�LV�SODQQHG�
IRU�WKH�IRUWKFRPLQJ� $$5*QHZV���
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$HURILOPV���8.�3HUVSHFWLYHV�0DSSLQJ�%ULWDLQ�WKURXJK�WKH�\HDUV��
6WXDUW�6LPPRQV��
6LPPRQV�*HRPDWLFV�*URXS�/LPLWHG����:HVW�VWUHHW��6RPHUVHW��%6����$$��
7HO���������������(�PDLO��VWXDUW#VLPPRQVPDS�FRP�

(VWDEOLVKHG� LQ������E\�)UDQFLV�:LOOV��DQ�DLU�SKRWRJUDSKHU�ZLWK� WKH�5R\DO�)O\LQJ�&RUSV��
$HURILOPV�KDV�DOZD\V�EHHQ�DW�WKH�IRUHIURQW�RI�DHULDO�SKRWRJUDSK\�LQ�WKH�8.��DQG�QRZ�ERDVW�DQ�
DUFKLYH�RI�RYHU������PLOOLRQ�LPDJHV��LQFOXGLQJ�DQ�LQWHUQDWLRQDO�FROOHFWLRQ�IURP�WKH�����V�DQG�
��V��8.�3HUVSHFWLYHV��KWWS���ZZZ�XNSHUVSHFWLYHV�FRP��LV�D�FROODERUDWLRQ�EHWZHHQ�6LPPRQV�
$HURILOPV��KWWS���ZZZ�DHURILOPV�FRP���DQG�156&��KWWS���ZZZ�QUVF�FR�XN����DQG�KDV�UHFHQWO\�
SURGXFHG�WKH�0LOOHQQLXP�$HULDO�3KRWRJUDSKLF�6XUYH\��0$36��ZKLFK�KDV�SURGXFHG�FRORXU�
YHUWLFDO�SKRWRJUDSK\�DW�D�VFDOH�RI�����������ZKLFK�LV�VFDQQHG�DQG�JHR�UHIHUHQFHG�IRU�*,6�XVH��
7KH�SUHVHQWDWLRQ�LQFOXGHG�H[DPSOHV�RI�KRZ�YHUWLFDO�VRXUFHV�DQG�KLVWRULFDO�LPDJHU\�FDQ�EH�
FRPELQHG�XVLQJ�(50DSSHU�VRIWZDUH�WR�VWXG\�FKDQJLQJ�HQYLURQPHQWV��

:HVWHUQ�5LYHUVLGH��%DWK��������D�FODVVLF�EURZQ�ILHOG�VLWH�WKDW�LV�ZLWKRXW�GRXEW�FRQWDPLQDWHG�DV�JDV�
ZRUNV� DQG� RWKHU� KHDY\� LQGXVWU\� FDQ� EH� LGHQWLILHG� IURP� WKH� LPDJHU\� UHYHDOLQJ� %DWK�V� LQGXVWULDO�
KHULWDJH��7KH�&RXQFLO�LQWHQGV�WR�ILQDQFH�WKH�UHPHGLDWLRQ�WKURXJK�D�FDUHIXO�EDODQFH�RI�FRPPHUFLDO��
OHLVXUH� DQG� UHVLGHQWLDO� IDFLOLWLHV� WKDW� FRQWULEXWH� WR� D� YLEUDQW� DUHD� LQ� WKH� FHQWUH� RI� %DWK�� 3ODQQLQJ�
SURSRVDOV�LQFOXGH�WKH�UHORFDWLRQ�RI�%DWK�5XJE\�&OXE��FRS\ULJKW�$HURILOPV�/WG���
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5DGVWRFN�� DQRWKHU� EURZQ� ILHOG� VLWH�� FXUUHQWO\� GHVFULEHG� DV� �LQGXVWULDO� GHUHOLFW��� ,W� FRXOG� DOVR� EH�
UHJDUGHG�DV�D�FRQVHUYDWLRQ�DUHD�GXH�WR�WKH�ULFK�GLYHUVLW\�RI�VSHFLHV�OLYLQJ�ZLWKLQ�WKH�VLWH��+LVWRULFDO�
DQG�FRQWHPSRUDU\�$HULDO�3KRWRJUDSK\�� LQ�GLJLWDO� IRUP��FDQ�GLVSOD\� WKH� WUXH�QDWXUH�RI� WKH�VLWH� LQ�
TXHVWLRQ�PRUH�HIIHFWLYHO\�WKDQ�D�WUDGLWLRQDO�YHFWRU�PDS�FDQ��7KHUHIRUH�DQ\�GHYHORSPHQW�LQLWLDWLYH�
WDNHQ� KDV� WR� FRQVLGHU� ERWK� WKH� HFRQRPLF� QHHG� IRU� UHGHYHORSPHQW� DV� ZHOO� DV� WKH� QHHG� IRU�
FRQVHUYDWLRQ��FRS\ULJKW�$HURILOPV�/WG���

7KH�7ULDOV�DQG�7ULEXODWLRQV�RI�LQVWDOOLQJ�D�9HUWLFDO�&DPHUD��
$QWKRQ\�&UDZVKDZ�����.LQJV�6WDLWK��<25.��<2���61�

0\�LQWHUHVW�LQ�LQVWDOOLQJ�D�YHUWLFDO�FDPHUD�LQ�WKH�&HVVQD������ZKLFK�LV�QRUPDOO\�XVHG�E\�WKH�
1RUWKHUQ�)OLJKW�RI�(QJOLVK�+HULWDJH��ZDV�VSDUNHG�E\�WKH�HQJLQHHUV�ILQGLQJ�DQ�REORQJ�RSHQLQJ�
LQ�WKH�IORRU�RI�WKH�DLUFUDIW��7KLV�KROH��WRJHWKHU�ZLWK�WZR�VXLWDEOH�KROHV�LQ�WKH�RXWHU�VNLQ��KDV�
HQDEOHG�XV�WR�LQVWDOO�D�PHGLXP�IRUPDW�FDPHUD�ZLWK�79�JXLGDQFH�V\VWHP��$OWHUQDWLYH�FDPHUD�
FRQILJXUDWLRQV�DUH�D���PP��FDPHUD�SOXV�WKH�79�FDPHUD�RU�WZR����PP��FDPHUDV��7KH�FDPHUDV�
DUH�FRQWDLQHG�ZLWKLQ�DQ�DOXPLQLXP�ER[�WKDW�LV�VXQN�IOXVK�ZLWK�WKH�IORRU�RI�WKH�DLUFUDIW��7KH�
FDPHUDV�DUH�DGMXVWDEOH�IRU�GULIW��ZKLOVW�DLUERUQH��DQG�WLOW�ZKHQ�RQ�WKH�JURXQG��7KH�79�PRQLWRU�
LV�XVHG�WR�MXGJH�GULIW�FRUUHFWLRQV��E\�WXUQLQJ�WKH�FDPHUD�VR�WKDW�REMHFWV�PRYH�VWUDLJKW�GRZQ�
WKH�VFUHHQ��
���7ZR�WHVW�IOLJKWV�KDYH�WDNHQ�SODFH�WR�GDWH��RQH�XVLQJ�D�9LQWHQ�)���FDPHUD�DQG�WKH�VHFRQG�D�
5ROOHL� ������ 7KH� 9LQWHQ� SKRWRJUDSK\� VXIIHUHG� IURP� XQVKDUS� HGJHV� DQG� FRUQHUV� RI� WKH�
SKRWRJUDSKV��7KLV�SUREOHP�LV�VWLOO�EHLQJ�LQYHVWLJDWHG��%\�FRQWUDVW�� WKH�5ROOHL�SULQWV�ZHUH�
VDWLVIDFWRU\��VXJJHVWLQJ�WKDW�WKH�RYHUDOO�FRQFHSW�LV�ZRUNDEOH��7ZR�JURXSV�RI�SULQWV��RQH�IURP�
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HDFK�UXQ��KDYH�EHHQ�UHFWLILHG�XVLQJ�$HULDO������ZKLFK�UHWXUQV�WKH�SRVLWLRQ�RI�WKH�DLUFUDIW�DV�RQH�
UHVXOW�RI�WKH�FDOFXODWLRQV��7KLV�SRVLWLRQ�FKHFN�KDV�HQDEOHG�XV�WR�FRQILUP�WKDW�WKH�SKRWRJUDSKV�
DUH�ZLWKLQ�ILYH�GHJUHHV�RI�WKH�YHUWLFDO��
���7KH�*DUPLQ�*36�V\VWHP�LV�XVHG�WR�NHHS�WKH�DLUFUDIW�RQ�WKH�UHTXLUHG�IOLJKW�OLQH�DQG�WHVWV�
KDYH�VKRZQ�WKDW�LW�LV�SRVVLEOH�WR�NHHS�ZLWKLQ�RQH�KXQGUHG�PHWUHV�RI�WKH�IOLJKW�OLQH��7R�GDWH�WKH�
ZRUN� KDV� FRVW� à������ZLWK� DQ� HVWLPDWHG� FRVW� WR� FRPSOHWLRQ� RI� DQRWKHU� à����� 7KLV� FRVW�
H[FOXGHV�WKH�FRQVLGHUDEOH�DPRXQW�RI�WLPH�WKDW�WKH�DXWKRU�KDV�VSHQW�RQ�WKH�SURMHFW��
���,�DP�JUDWHIXO�WR�WKH�IO\LQJ�WHDP�DW�(QJOLVK�+HULWDJH�IRU�WKHLU�SDWLHQFH�ZLWK�WKLV�SURMHFW��DOVR�
WR� 'DYH� 6\PSVRQ� DQG� -RKQ� &RVVLQV� IRU� WKHLU� ZRUN� RQ� WKH� PHFKDQLFDO� DQG� HOHFWULFDO�
FRPSRQHQWV��UHVSHFWLYHO\��

'LJLWDO�DLUERUQH�5HPRWH�6HQVLQJ��WKH�3ULQFLSOHV�RI�/,'$5�DQG�&$6,��
1LFN�+ROGHQ��(QYLURQPHQW�$JHQF\��
(QYLURQPHQWDO�0RQLWRULQJ�DQG�6XUYHLOODQFH��
1DWLRQDO�&HQWUH�IRU�(QYLURQPHQWDO�'DWD�DQG�6XUYHLOODQFH�

/,'$5�� /,�JKW� '�LUHFWLRQ� $�QG� 5�DQJLQJ��LV�EDVHG�RQ�VFDQQLQJ�D�SXOVLQJ�ODVHU�RYHU�WKH�JURXQG�
IURP�DQ�DLUFUDIW��%\�PRQLWRULQJ�WKH�GLUHFWLRQ�RI�WKH�LQFRPLQJ�UHIOHFWHG�SXOVH��DQG�WKH�WLPH�RI�
IOLJKW�RI�WKDW�SXOVH��WKH�SRVLWLRQ�RI�HDFK�KLW�RQ�WKH�JURXQG�LQ�[��\�DQG�]�FDQ�EH�GHWHUPLQHG��
7KLV� GDWD�ZLOO� LQ� WKH� ILUVW� LQVWDQFH�EH� LQ� WKH�:*6���FR�RUGLQDWH� V\VWHP�� ,W� FDQ� WKHQ�EH�
WUDQVIRUPHG�LQWR�D�WRWDO�FR�RUGLQDWH�JULG�V\VWHP�DV�UHTXLUHG��7KH�GDWD�KDV�D�KLJK�UHODWLYH�
DFFXUDF\�������FP���DOWKRXJK�DEVROXWH�DFFXUDF\�ZLOO�GHSHQG�XSRQ�WKH�GDWXP�WR�ZKLFK�\RX�
DUH�ZRUNLQJ��2QFH�D�VHULHV�RI�SRLQWV�KDV�EHHQ�FRPSXWHG��DQ�HOHYDWLRQ�PRGHO��'(0��FDQ�EH�
FRQVWUXFWHG��7KH�(QYLURQPHQW�$JHQF\�ILUVW�FUHDWH�D���PHWUH�JULG��DQG�IRU�HDVH�RI�KDQGOLQJ��
FXW�WKH�GDWD�LQWR��NP�[��NP�WLOHV��7KH�JULG�LV�SRSXODWHG�ZLWK�WKH�GDWD��DOORZLQJ�VRPH�FHOOV�
HPSW\�WR�EH�ILOOHG�E\�D�SURFHVV�RI�LQWHUSRODWLRQ��2QFH�WKLV�VWDJH�KDV�EHHQ�UHDFKHG�WKH�SURFHVV�
RI�GDWD�GLVSOD\�DQG�LQWHUSUHWDWLRQ�FDQ�EHJLQ��7KH�GDWD�FDQ�EH�XVHG�WR�FRPSXWH�FRQWRXUV��FRORXU�
FRGH�FHOOV�IRU�KHLJKW��VWULS�GDWD�RI�YHJHWDWLRQ�DQG�PDQ�PDGH�IHDWXUHV��EXLOG�GLJLWDO�IHDWXUHV�
LQWR�GDWD��DVSHFW�VKDGH�IURP�DQ\�DQJOH��YLHZ�IURP�DQ\�DQJOH��SURGXFH�IO\�WKURXJK�YLVXDOV��DQG�
RYHUOD\�ZLWK�RWKHU�*,6�FRPSDWLEOH�GDWD��7KH�/,'$5�LQ�LWV�EDVLF�IRUP�ZLOO�PHDVXUH�RQO\�
SRVLWLRQ�DQG�KHLJKW��7KH�GDWD�FKDLQ� LV� WRWDOO\�GLJLWDO�� WKH�RXWSXWV�DUH�GHVLJQHG�IRU�YLVXDO�
LQWHUSUHWDWLRQ�LQ�DQ\�VWDQGDUG�*,6�SDFNDJH��$Q\�DUFKDHRORJLFDO�IHDWXUH�WKDW�FDXVHV�D�YDULDWLRQ�
LQ�VXUIDFH�HOHYDWLRQ�FDQ�EH�PRQLWRUHG��7KH�V\VWHP�KDV�QR�VXEVXUIDFH�FDSDELOLWLHV��,W�LV�DEOH�WR�
FROOHFW�GDWD�GD\�RU�QLJKW�DW�WKH�UDWH�RI�������VT��NP�KU��WKXV�DOORZLQJ�VLWHV�DQG�IHDWXUHV�WR�EH�
YLHZHG�LQ�FRQWH[W�ZLWKLQ�WKHLU�VXUURXQGLQJV��,W�LV�ZLGHO\�XVHG�IRU�IORRG�SODLQ�PDSSLQJ��FRDVWDO�
]RQH�PDQDJHPHQW��VRLO�HURVLRQ�DQG�GLIIXVH�SROOXWLRQ�VWXGLHV��UHFRUGLQJ�RSHQ�FDVW�PLQHV�DQG�
TXDUULHV��ODQGILOO�VLWHV��ZDWHU�UHVRXUFHV�DQG�IRU�QHDU�VKRUH�EDWK\PHWU\��
&$6,��&RPSDFW�$LUERUQH�6SHFWURJUDSKLF�,PDJHU��FDQ�EH�XVHG�IRU�ODQG�XVH�VWXGLHV��YHJHWDWLRQ�
FODVVLILFDWLRQV�� YHJHWDWLRQ� VWUHVV�� LQWHU�WLGDO� YHJHWDWLRQ�PRQLWRULQJ�� HIIOXHQW� DQG� ULYHULQH�
GLVSHUVLRQ�SOXPHV��DQG�G\H�WUDFLQJ�VWXGLHV��
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+DPEOHGRQ�+LOO��'RUVHW��/,'$5�GDWD�VKRZLQJ�WKH�KLOOIRUW�RQ�WKH�1�VSXU�ZLWK�WKH�LQWHUQDO�ORQJ�
EDUURZ� DQG� D� SUREDEOH� QHROLWKLF� GLWFK� WR� WKH� QRUWK�� 7KH� LPDJH� DOVR� VKRZV� WKH� QHROLWKLF�
FDXVHZD\HG�HQFORVXUH�DW�WKH�ERWWRP�ULJKW�SDUW�RI�WKH�LPDJH��FRQWDLQLQJ�TXDUU\LQJ�UHFRUGHG�LQ�
������ /,'$5�GDWD�DOORZV� WKH� YLHZHU� WR� DOWHU� WKH�DQJOH� DQG�GLUHFWLRQ�RI� WKH� OLJKW� VRXUFH��
DOORZLQJ�HDUWKZRUN�IHDWXUHV�WR�EH�YLHZHG�XQGHU�WKH�EHVW�OLJKWLQJ�FRQGLWLRQV��'DWD�FRS\ULJKW�
7KH�(QYLURQPHQW�$JHQF\���

$Q�DVVHVVPHQW�RI�/,'$5�IRU�DUFKDHRORJLFDO�XVH���
'DYLG�0RWNLQ��IRUPHUO\�ZLWK�WKH�,VOH�RI�:LJKW�&RXQFLO�$UFKDHRORJ\�6HUYLFH��
6XQQ\PHDGH��0RRU�/DQH��%ULJKVWRQH��1HZSRUW��,VOH�RI�:LJKW��32����'/��

7HO���������������(�0DLO��PRWNLQ#RQHWHO�QHW�XN�

$�UDSLG�DVVHVVPHQW�RI�/,'$5�GDWD�ZDV�FDUULHG�RXW�WR�GHWHUPLQH�LWV�SRWHQWLDO�LQ�DUFKDHRORJLFDO�
ZRUN��6HYHQW\�RQH��NP�VTXDUH�GDWD�WLOHV�FRYHULQJ�WKH�IORRG�SODLQ�DQG�ORZHU�VORSHV�RI�WKH�
HDVWHUQ�<DU�YDOOH\��,VOH�RI�:LJKW��ZHUH�NLQGO\�SURYLGHG�E\�WKH�(QYLURQPHQW�$JHQF\��7KH�GDWD�
KDG�EHHQ�FDSWXUHG�LQ�PLG�0DUFK������ZKHQ�FURS�KHLJKWV�ZHUH�PLQLPDO�DQG�PDQ\�WUHHV�ZHUH�
OHDIOHVV�DQG�ZDV�LQ�WKH�IRUP�RI�[\]�$6&,,�ILOHV�UHIHUHQFHG�WR�WKH�%ULWLVK�1DWLRQDO�*ULG��,W�ZDV�
ORDGHG�GLUHFWO\�LQWR�WKH�9HUWLFDO�0DSSHU�H[WHQVLRQ�RI�0DS,QIR��ZLWK�KHLJKWV�RQ�D��P�JULG��$�
�'�YLHZ�RI�WKH�GDWD�FRORXUHG�DFFRUGLQJ�WR�KHLJKW�ZDV�REWDLQHG��7KH�YLHZ�FRXOG�EH�YHUWLFDO�RU�
REOLTXH��IURP�DQ\�GLUHFWLRQ�RU�HOHYDWLRQ��7KH�SRVLWLRQ�RI�D�VLPXODWHG�³VXQ´�ZDV�DOVR�LQILQLWHO\�
YDULDEOH��7KH�UHVXOWLQJ�LPDJH�ZDV�FRPSOHWH�ZLWK�VLPXODWHG�VKDGRZV��EXW�WKH�GHWDLO�YLVLEOH�ZDV�
GXH�RQO\�WR�YDULDWLRQV�LQ�KHLJKW�DQG�QRW�WR�WKH�UHIOHFWLYLW\�RI�WKH�VXEMHFW��,W�ZDV�LPPHGLDWHO\�
DSSDUHQW�WKDW�WKH�KLJK�UHVROXWLRQ�'70�ZDV�IDU�VXSHULRU�WR�DQ\�RWKHU�VLPLODU�GDWD�DQG�DLGHG�
LQWHUSUHWDWLRQ� RI� WKH� ODQGIRUP�� DOORZLQJ� WKH� ORFDWLRQV� RI� VHWWOHPHQWV� DQG� KDUERXUV� WR� EH�
SRVWXODWHG�DQG�TXHVWLRQV�WR�EH�SRVHG��,Q�VRPH�DUHDV�SUHYLRXVO\�XQUHFRUGHG�ULGJH�DQG�IXUURZ�
VHHPHG�WR�EH�SUHVHQW��EXW�FRPSDULVRQ�ZLWK�VXPPHU�WLPH�SKRWRJUDSK\�VKRZHG�WKDW�DW�OHDVW�
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VRPH�RI�WKLV�FRUUHVSRQGHG�ZLWK�VSUD\�OLQHV�LQ�ZKHDW��$OWKRXJK�LW�ZDV�SUREDEO\�QRW�ULGJH�DQG�
IXUURZ��VXFK�ZRXOG�VXUHO\�KDYH�EHHQ�UHFRUGHG�KDG�LW�EHHQ�SUHVHQW���,Q�NQRZQ�DUHDV�RI�VKDOORZ�
HDUWKZRUNV��PDQLSXODWLRQ�RI�WKH�³VXQ´�SRVLWLRQ�UHYHDOHG�IHDWXUHV�QRW�SUHYLRXVO\�VHHQ��2Q�
DUDEOH�ODQG�LQ�WKH�ZHVW�RI�WKH�VDPSOH�DUHD�WZR�ODUJH�HDUWKZRUN�HQFORVXUHV�ZLWK�EDQNV�RQO\�
DERXW���FP�KLJK�ZHUH�REVHUYHG��2QH�RI�WKHVH�LV�FURVVHG�E\�KHGJHG�ERXQGDULHV�LQFOXGLQJ�D�
SDULVK� ERXQGDU\� RI� SUREDEOH� 6D[RQ� RULJLQ��$OWKRXJK� QHLWKHU� HQFORVXUH� LV� YLVLEOH� RQ� DLU�
SKRWRJUDSKV�WKH\�DUH�SUREDEO\�JHQXLQH��6LWH�YLVLWV�ZLOO�EH�PDGH�ZKHQ�WKH�FURSV�KDYH�EHHQ�
UHPRYHG��,W�ZDV�FRQFOXGHG�WKDW�/,'$5�KDV�FRQVLGHUDEOH�SRWHQWLDO�LQ�DUFKDHRORJ\��EXW�IXUWKHU�
VWXG\�LQ�WKLV�DQG�RWKHU�VDPSOH�DUHDV�LV�UHTXLUHG��

/,'$5�LPDJH�VKRZLQJ�SRVVLEOH�HDUWKZRUN�HQFORVXUH�DW�0HUVOH\�)DUP��%UDGLQJ��,VOH�RI�:LJKW�
�'DWD�FRS\ULJKW�7KH�(QYLURQPHQW�$JHQF\���

6DWHOOLWH�LPDJHU\��UHYLHZ�DQG�SUHYLHZ��
0DUWLQ�-�)�)RZOHU�
���+DUURZ�'RZQ��%DGJHU�)DUP��:LQFKHVWHU��+DQWV��62����/=�
(PDLO��PMII#FRPSXVHUYH�FRP�:::�� KWWS���RXUZRUOG�FRPSXVHUYH�FRP�KRPHSDJHV�PMII��

2YHU� WKH�SDVW����\HDUV��ERWK� WKH�TXDOLW\�DQG�DYDLODELOLW\�RI� LPDJHU\�DFTXLUHG�E\� UHPRWH�
VHQVLQJ�VDWHOOLWHV�LQ�/RZ�(DUWK�2UELW�KDV�LPSURYHG�WR�WKH�SRLQW�ZKHUH�VDWHOOLWH�LPDJHU\�FDQ�
QRZ�EH�FRQVLGHUHG�WR�KDYH�D�SURYHQ�XWLOLW\�LQ�DUFKDHRORJLFDO�SURVSHFWLRQ��VHH�)RZOHU��������
$OWKRXJK�ORZ�UHVROXWLRQ�PXOWLVSHFWUDO�LPDJHU\�IURP�WKH�/$1'6$7�7KHPDWLF�0DSSHU����P�
VSDWLDO�UHVROXWLRQ��LV�LQFDSDEOH�RI�GHWHFWLQJ�DOO�EXW�WKH�ODUJHVW�RI�DUFKDHRORJLFDO�IHDWXUHV��LW�KDV�
EHHQ�VKRZQ�WR�KDYH�YDOXH�LQ�SURVSHFWLQJ�IRU�DUHDV�RI�KLJK�DUFKDHRORJLFDO�SRWHQWLDO�WKURXJK�WKH�
XVH�RI� LPDJH�SURFHVVLQJ�DQG�PRGHOOLQJ� WHFKQLTXHV��H�J���&R[���������6LPLODUO\��PHGLXP�
UHVROXWLRQ� LPDJHU\� VXFK� DV� 6327� 3DQFKURPDWLF� ���P� UHVROXWLRQ�� DQG� GHFODVVLILHG� 86�
&2521$� LPDJHU\� �HIIHFWLYHO\� ����P� UHVROXWLRQ�� FDQ� GHWHFW� VRPH� RI� WKH� ODUJHU�
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DUFKDHRORJLFDO�IHDWXUHV��H�J���.HQQHG\���������EXW�DUH�RI�JUHDWHU�XVH�LQ�WKH�SUHSDUDWLRQ�RI�EDVH�
PDSV�IRU�UHJLRQV�IRU�ZKLFK�DFFXUDWH�PDSSLQJ�PD\�QRW�EH�DYDLODEOH��+LJK�UHVROXWLRQ�.95��
����� ��FLUFD�� �P� UHVROXWLRQ�� DQG� ,.2126� ��P� UHVROXWLRQ�� LPDJHV� DUH� FRPSDUDEOH� WR�
FRQYHQWLRQDO�PHGLXP�VFDOH�DHULDO�SKRWRJUDSKV�DQG�DUH�FDSDEOH�RI�GHWHFWLQJ�ERWK�VWDQGLQJ�DQG�
SORXJK�OHYHOOHG�DUFKDHRORJLFDO�IHDWXUHV��H�J��)RZOHU���������
� � �&XUUHQWO\��WKH�DUFKDHRORJLFDO�XWLOLW\�RI�VDWHOOLWH�LPDJHU\�LV�OLPLWHG�E\�LWV�UHODWLYHO\�ORZ�
VSDWLDO� UHVROXWLRQ� ZKHQ� FRPSDUHG� ZLWK� WKH� YHU\� KLJK� UHVROXWLRQ� RI� FRQYHQWLRQDO� DHULDO�
SKRWRJUDSK\��7KLV�XWLOLW\�LV�IXUWKHU�FRQVWUDLQHG�E\�WKH�UHODWLYHO\�KLJK�FRVW�RI�VDWHOOLWH�SURGXFWV�
DQG�RUELWDO�FRQVWUDLQWV�WKDW�UHVXOW�LQ�WKH�FROOHFWLRQ�RI�VLQJOH�SDVV�LPDJHV�WKDW�DUH�DFTXLUHG�DW�D�
VSHFLILF�WLPH�RI�GD\�IURP�D��ODUJHO\��YHUWLFDO�SHUVSHFWLYH��+RZHYHU��WKHVH�OLPLWDWLRQV�FDQ�EH�
RIIVHW�E\�WKH��2SHQ�6NLHV��QDWXUH�RI�WKH�RUELWDO�SHUVSHFWLYH�WKDW�DOORZV�LPDJHU\�WR�EH�FROOHFWHG�
RYHU�DUHDV�WKDW�DUH�RWKHUZLVH�SURKLELWHG�RU�LPSUDFWLFDO�WR�DLUFUDIW��H�J���DLUVSDFH�UHVHUYDWLRQV��
SROLWLFDO�UHVWULFWLRQV��LQKRVSLWDEOH�DUHDV�HWF����)XUWKHUPRUH��WKH�ODUJH�DUHDV�WKDW�FRYHUHG�E\�
LQGLYLGXDO�LPDJHV��H�J��XS�WR�VHYHUDO�KXQGUHG�VTXDUH�NLORPHWUHV�IRU�D�VLQJOH�,.2126�LPDJH��
FDQ�PDNH�WKLV�D�FRVW�HIIHFWLYH�PHDQV�RI�VXUYH\LQJ�D�ODUJH�DUHD��$V�WKH�VSDWLDO�UHVROXWLRQ�RI�
FRPPHUFLDO�LPDJHU\�FRQWLQXHV�WR�LPSURYH�����P�LPDJHU\�DSSHDUV�WR�EH�RQ�WKH�KRUL]RQ���FRVWV�
IDOO��QHZ�SURGXFWV���VXFK�DV�KLJK�UHVROXWLRQ�PXOWLVSHFWUDO�DQG�K\SHUVSHFWUDO�LPDJHU\���EHFRPH�
DYDLODEOH�DQG�GLVWULEXWLRQ�RYHU�WKH�,QWHUQHW�GHYHORSV��VDWHOOLWH�SURGXFWV�FDQ�EH�H[SHFWHG�WDNH�
WKHLU�SODFH�DV�MXVW�DQRWKHU�URXWLQH�VRXUFH�RI�LPDJHU\�LQ�WKH�DHULDO�DUFKDHRORJLVW�V�WRRONLW��

&R[�� &�� ������ 6DWHOOLWH� LPDJHU\�� DHULDO� SKRWRJUDSK\� DQG� ZHWODQG� DUFKDHRORJ\�� :RUOG�
$UFKDHRORJ\� ��������������

)RZOHU��0��-��)��������+LJK�UHVROXWLRQ�VDWHOOLWH� LPDJHU\� LQ�DUFKDHRORJLFDO�DSSOLFDWLRQ��D�
5XVVLDQ�VDWHOOLWH�SKRWRJUDSK�RI�WKH�6WRQHKHQJH�UHJLRQ�� $QWLTXLW\� ��������������

)RZOHU��0��-��)��������,Q�VHDUFK�RI�KLVWRU\�� ,PDJLQJ�1RWHV� ����������������$YDLODEOH�RQ�OLQH�DW�
KWWS���ZZZ�LPDJLQJQRWHV�FRP����

.HQQHG\��'��������'HFODVVLILHG�VDWHOOLWH�SKRWRJUDSKV�DQG�DUFKDHRORJ\�LQ�WKH�0LGGOH�(DVW��
FDVH�VWXGLHV�IURP�7XUNH\�� $QWLTXLW\� ��������������

2QH�PHWUH�UHVROXWLRQ� ,.2126�LPDJH�RI� WKH�
UHPDLQV�RI�&$//(9$�$75(%$790�DFTXLUHG�
RQ����)HEUXDU\�������7KH�XSVWDQGLQJ�ZDOOV�
RI� WKH� 5RPDQ� WRZQ� FDQ� EH� UHDGLO\� VHHQ� LQ�
UHOLHI�DQG��ZLWKLQ�WKH�ZDOOV��VRPH�LQGLFDWLRQ�RI�
WKH� IRUPHU� VWUHHW� SDWWHUQ� WRJHWKHU� ZLWK� WKH�
RQJRLQJ�H[FDYDWLRQ�RI�,QVXOD���FDQ�EH�VHHQ��
7RZDUGV� WKH� WRS� RI� WKH� LPDJH�� WKH�
FKDUDFWHULVWLF�RXWOLQH�RI�DQ�LWLQHUDQW�&KLQRRN�
KHOLFRSWHU� LV� DOVR� DSSDUHQW�� ,PDJH� VXSSOLHG�
E\�6SDFH�,PDJLQJ��������
��KWWS���ZZZ�VSDFHLPDJLQJ�FRP����5HSURGXFHG�
ZLWK�SHUPLVVLRQ��
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1RWHV�IURP�D�QHZFRPHU�

���(OHDQRU�6WDSOH\�

,�ZLVK�WKDW�,�FRXOG�FODLP�WR�KDYH�DSSOLHG�IRU�DQ�$$5*�EXUVDU\�RQ�P\�RZQ��KRZHYHU��VKDPH�
WR�VD\��,�KDG�OLWWOH�NQRZOHGJH�RI�WKH�JURXS�SULRU�WR�WKH�VWDUW�RI�P\�IRXU�PRQWK�ZRUN�SODFHPHQW�
ZLWK�WKH�5R\DO�&RPPLVVLRQ�LQ�:DOHV��,W�ZDV�DW�7RE\�'ULYHU¶V�VXJJHVWLRQ�WKDW�,�SXW�SHQ�WR�
SDSHU�LQ�DQ�DWWHPSW�WR�SHUVXDGH�%RE�%HZOH\�WKDW�,�GHVHUYHG�RQH�RI�WKH�EXUVDU\�SODFHV��DQG�
WKXV�WKH�$$5*�$EHUGHHQ�DGYHQWXUH�EHJDQ��

$V�D�VWXGHQW�EXUVDU\�DWWHQGHH�,�DSSURDFKHG�WKH�FRQIHUHQFH�ZLWK�D�QXPEHU�RI�VHOI�LPSRVHG�
VWLSXODWLRQV��)LUVWO\��KDYLQJ�EHHQ�JUDFLRXVO\�DFFHSWHG�IRU�SDLG�DWWHQGDQFH��,�IHOW�WKDW�,�RZHG�LW�
WR�WKH�PHPEHUV�RI�$$5*�WR�PDNH�WKH�PRVW�RI�WKH�ZHHN�E\�OLVWHQLQJ��OHDUQLQJ�DQG�PRVW�
LPSRUWDQWO\� E\� DVNLQJ� TXHVWLRQV�� ,� ZDQWHG� WR� EH� DEOH� WR� OHDYH� WKH� FRQIHUHQFH� KDYLQJ�
FKDOOHQJHG�ERWK�P\VHOI��DQG�KRSHIXOO\�D�IHZ�RWKHUV��,�ZDQWHG�WR�VHH�LI�,�FRXOG�FRSH�DPRQJ�
VRPH�RI�WKH�IDPRXV�QDPHV�LQ�DHULDO�DUFKDHRORJ\��6HFRQGO\�,�KDG�DQ�DJHQGD�UHJDUGLQJ�P\�
WKLUG�\HDU�GLVVHUWDWLRQ��D�FULWLTXH�RQ�$3�XVDJH�LQ�DUFKDHRORJ\�XVLQJ�WKH�5&$+0:�SURMHFW�,�
ZDV�LQYROYHG�LQ�DV�D�FDVH�VWXG\��,�ZDQWHG�WR�XVH�WKH�FRQIHUHQFH�DQG�WKH�ZHDOWK�RI�H[SHULHQFH�
DURXQG�PH�WR�VRXQG�ERDUG�P\�LGHDV��WR�MXGJH�WKH�UHDFWLRQV�DQG�WR�GZHOO�RQ�WKH�FRPPHQWV��
WKHRULHV�DQG�SRLQWHUV�JUDQWHG�E\�WKH�DUFKDHRORJLVWV�DW�WKH�FRQIHUHQFH��,�ZDV�SOHDVHG�WR�ILQG�
WKDW�HYHU\RQH�ZDV�YHU\�DSSURDFKDEOH�DQG�,�QHYHU�IHOW�DV�WKRXJK�,�VKRXOG�PHUHO\�VWDQG�E\�DQG�
OLVWHQ��6RPH�SHRSOH�KDYH�D�WHQGHQF\�WR�OHFWXUH�VWXGHQWV�LQ�WKHLU�SUHVHQFH��EXW�DW�$$5*�,�IHOW�
DV�WKRXJK�ZKDW�,�KDG�WR�VD\�ZDV�YDOXHG�E\�WKRVH�DURXQG�HYHQ�LI�,�VRPHWLPHV�IHOW�WKDW�,�GLGQ¶W�
KDYH�D�FOXH�DERXW�ZKDW�,�ZDV�VD\LQJ��RU�ZDV�WKDW�WKH�ODJHU"���

2QH�WKLQJ�,�ZDV�QRW�SUHSDUHG�IRU�ZDV�WKH�LQIRUPDOLW\�DQG�UHODWLYHO\�ODLG�EDFN�QDWXUH�RI�WKH�
FRQIHUHQFH��,�KDG�EHHQ�WROG�WKDW�$$5*�WHQGHG�WR�EH�IXQ�DQG�SHUKDSV�D�OLWWOH�UHEHOOLRXV�IRU�WKH�
DUFKDHRORJLFDO�GLVFLSOLQH��EXW�GHVSLWH�%HFN\�0DORQH\¶V�EULHI� ,�VWLOO�KDG� LQ�PLQG� WKH�VWLII�
IRUPDOLW\�RI�DQ�DFDGHPLF�JURXS��7KH�OLJKW�KHDUWHG�SUHVHQWDWLRQV�ZHUH�RIWHQ�LGHDOO\�SODFHG�
DPRQJ�WKH�KHDYLHU�WDONV�WR�OLIW�WKH�VSLULWV�RI�WKH�DXGLHQFH�DW�FUXFLDO�SRLQWV�LQ�WKH�GD\��:KR�
FRXOG�IRUJHW�WKH�EDWWHU\�RSHUDWHG�DLUSODQH�WKDW�NHSW�JHWWLQJ�VWXFN��7KH�JRRG�QDWXUHG�IHHO�WR�WKH�
FRQIHUHQFH�ZLWK�IULHQGO\�MRNLQJ�DQG�MLEHV�DPRQJ�WKH�UHJXODUV�RI�WKH�JURXS�KDG�WKH�WHQGHQF\�WR�
PDNH�PH� IHHO� UHOD[HG� DQG�PRUH� DVVXUHG�� HVSHFLDOO\� SULRU� WR�P\� QHUYH�UDFNLQJ� LQIRUPDO�
HYHQLQJ�SUHVHQWDWLRQ��6RPH�SHRSOH�PD\�EH�SXW�RII�E\�WKH�MRNHV�DERXW�URWWHQ�IUXLW�RQ�VSHFLDO�
RUGHU�IRU�WKHLU�WDON��EXW�,�IRXQG�LW�DPXVLQJ�DQG�KHOSHG�WR�SXW�ZKDW�,�VDZ�DV�DQ�RUGHDO�LQWR�
SHUVSHFWLYH��5RWWHQ�IUXLW�DVLGH��KRZ�KDUG�FRXOG�LW�EH�WR�GR�D����PLQXWH�SUHVHQWDWLRQ�LQ�IURQW�RI�
SHRSOH�\RX�KDYH�RQO\�HYHU�NQRZQ�DV�QDPHV�RQ�ERRN�MDFNHWV"�

7KH�PRVW�SOHDVLQJ�DVSHFWV�RI�$$5*�ZHUH�WKH�GLIIHULQJ�OHYHOV�RI�DHULDO�DUFKDHRORJ\�DYDLODEOH�
ZLWK�DQ�LQWHUQDWLRQDO��QDWLRQDO�DQG�UHJLRQDO�FRQWH[W��,�SDUWLFXODUO\�HQMR\HG�.HYLQ�-RQHV¶�WDONV�
RQ�1HZ�=HDODQG�DUFKDHRORJ\��$V�DQ� LQGXVWULDO�DUFKDHRORJ\�VWXGHQW�,� IRXQG�KLV�VOLGHV�RI�
DOOXYLDO�JROG�PLQLQJ�IDVFLQDWLQJ��EXW�PRUH�LPSRUWDQWO\�KLV�WDONV�IRUFHG�PH�WR�ORRN�XS�IURP�P\�
OLPLWHG�YLHZ�DQG�EHJLQ�WR�DSSUHFLDWH�WKH�ZRUOG�DUFKDHRORJ\�WKDW�VXUURXQGV�XV��,W�LV�VRPHWLPHV�
HDV\�WR�IRUJHW�WKDW�OLIH�H[LVWV�RXWVLGH�RI�\RXU�RZQ�FRQFHUQV�DQG�DSSUHFLDWH�WKH�YLHZV�WKDW�DHULDO�
DUFKDHRORJ\�SURYLGHV�XV�LQ�%ULWDLQ��(XURSH�DQG�WKH�UHVW�RI�WKH�ZRUOG��

7R�FRQFOXGH��,�VXSSRVH�,�VKRXOG�WHOO�\RX�ZKHWKHU�RU�QRW�P\�DLPV�IRU�SHUVRQDO�JURZWK�DQG�
GHYHORSPHQW��DV�ZHOO�DV�VLJQLILFDQW�KHOS�ZLWK�P\�GLVVHUWDWLRQ��ZHUH�DFKLHYHG��,�ZRXOG�KDYH�WR�
FRQFOXGH�WKDW�,�GLG�DFKLHYH�PXFK�RI�ZKDW�,�VHW�RXW�WR�GR��,�VXUYLYHG�P\�DUGXRXV�WDON�DQG�KDYH�
OLYHG� WR�GR� WKH� VDPH� WDON� D� IXUWKHU� WZR� WLPHV�EHFDXVH� VRPHRQH�PHQWLRQHG� WR� WKH�5R\DO�
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&RPPLVVLRQ�WKDW�LW�ZDV�UDWKHU�JRRG��,�ZLVK�,�FRXOG�UHPHPEHU�LW���DQG�QRZ�LW�VHHPV�HYHU\RQH�
LQ�:DOHV�ZDQWV�WR�KHDU�P\�WDON��,�PHW�DQG�VSRNH�WR�PDQ\�LQWHUHVWLQJ�SHRSOH�ZLWK�GLIIHUHQW�
LGHDV�RQ�WKH�XVH�DQG�HYROXWLRQ�RI�DHULDO�PDSSLQJ��,�HYHQ�PDQDJHG�WR�QHWZRUN�DQG�KDYH�PDGH�
VRPH�LQURDGV�LQWR�YLVLWLQJ�WKH�6ZLQGRQ�RIILFH�RI�(QJOLVK�+HULWDJH�WR�VHH�$3�PDSSLQJ�WKHUH��
7KH�RQO\�PDMRU�SUREOHP�WKDW�,�IRXQG�ZLWK�WKH�FRQIHUHQFH�LV�WKDW�VRPH�RI�WKH�EHVW�DQG�PRVW�
UHZDUGLQJ�WDONV�ZHUH�LQ�WKH�EDU��DQG�DV�VXFK�,�FRXOG�QRW�QRWH�GRZQ�LQWHUHVWLQJ�SRLQWV�LQ�P\�
QRWHERRN��

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa�

$UFKDHRORJLFDO�3URVSHFWLRQ��������$$5*������
���±����6HSWHPEHU������

9LHQQD��$XVWULD�

7KH��WK�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�$UFKDHRORJLFDO�3URVSHFWLRQ�ZLOO�EH�KHOG�E\�LQYLWDWLRQ�RI�
WKH�$XVWULDQ�$FDGHP\�RI�6FLHQFH��LQ�9LHQQD��IURP���WK�XQWLO���UG�RI�6HSWHPEHU�������
7KH� FR�LQYLWLQJ� LQVWLWXWLRQV� DUH�� WKH� $XVWULDQ� $UFKDHRORJLFDO� ,QVWLWXWH��� WKH�� $XVWULDQ�
0RQXPHQW�3URWHFWLRQ�$JHQF\���WKH� &HQWUDO�,QVWLWXWH�IRU�0HWHRURORJ\�DQG�*HRG\QDPLFV���
WKH� )HGHUDO�6WDWH�RI�/RZHU�$XVWULD��� ,&2026��$XVWULD��WKH� ,QVWLWXWH�IRU�3KRWRJUDPPHWU\�
DQG� 5HPRWH� 6HQVLQJ��� 7HFKQLFDO� 8QLYHUVLW\� RI� 9LHQQD�� WKH� ,QVWLWXWH� IRU� 3UHKLVWRU\���
8QLYHUVLW\�RI�9LHQQD��WKH�$XVWULDQ�0LQLVWU\�RI�6FLHQFH���WKH�$XVWULDQ�0LQLVWU\�RI�'HIHQVH���
WKH�5HFWRU�RI� WKH� 8QLYHUVLW\�RI�9LHQQD��� � DQG� WKH� 9LHQQD�,QVWLWXWH� IRU�$UFKDHRORJLFDO�
6FLHQFH���9,$6���LQ�FROODERUDWLRQ�ZLWK�WKH� $HULDO�$UFKDHRORJ\�5HVHDUFK�*URXS� �$$5*���
WKH� (XURSHDQ�*HRSK\VLFDO�6RFLHW\�� �(*6��DQG� WKH� ,&2026� �� ,6356�&RPPLWWHH� IRU�
'RFXPHQWDWLRQ�RI�&XOWXUDO�+HULWDJH���&,3$���

$UFKDHRORJLFDO�3URVSHFWLRQ������ZLOO�EH�D�MRLQW�FRQIHUHQFH�ZLWK�$$5*��ZKHUH�WKH�$$5*�$QQXDO�
0HHWLQJ� ZLOO� DOVR� WDNH� SODFH�� � )RU� UHJLVWUDWLRQ�� \RX� FDQ� XVH� WKH� IRUP� HQFORVHG� ZLWK� WKLV� LVVXH��
5HJLVWUDWLRQ� IHH� LQFOXGHV� DGPLVVLRQ� WR� WKH� FRQIHUHQFH�� ERRN� RI� DEVWUDFWV�� FRIIHH� DQG� WHD�� OXQFK��
UHFHSWLRQ��FRQIHUHQFH�GLQQHU�DQG�WZR�ILHOG�WULSV�ZLWK�EXIIHWV�DQG�DGPLVVLRQ�WR�ZLQH�FHOODU���3OHDVH�
QRWH��WKDW�ZH�DUH�RIIHULQJ�WKH�SRVVLELOLW\�RI�DOO�LQFOXVLYH�IOLJKW�DUUDQJHPHQWV�DQG�VSHFLDO�UDWHV�IRU�HDUO\�
UHJLVWUDWLRQ��
)RU�IXUWKHU�LQIRUPDWLRQ��SOHDVH�KDYH�D�ORRN�DW� KWWS���ZZZ�XQLYLH�DF�DW�DUFKHR��������ZKHUH�\RX�FDQ�
ILQG�DOVR�D�OLVW�RI�SDSHUV�DQG�WKH�SURYLVLRQDO�SURJUDPPH�IRU�WKH�FRQIHUHQFH���$�FRS\�RI�WKH�UHJLVWUDWLRQ�
IRUP�PD\�DOVR�EH�GRZQORDGHG��

$GGUHVV�IRU�&RUUHVSRQGHQFH��
$UFKDHRORJLFDO�3URVSHFWLRQ�������
F�R�0LFKDHO�'RQHXV��
,QVWLWXW�IXU�8U��XQG�)UXHKJHVFKLFKWH��
)UDQ]�.OHLQJDVVH����
$������:LHQ��
7HO���������������������VV�
)D[�������������������
(�PDLO�� DUFKHR����#]DPJ�DF�DW��
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&RQVHUYDWLRQ�WKURXJK�DHULDO�DUFKDHRORJ\��&$$��

,Q�1RYHPEHU������ZH�ZHUH�LQIRUPHG�E\�WKH�(XURSHDQ�&RPPLVVLRQ�WKDW�RXU�DSSOLFDWLRQ�WR�WKH�&XOWXUH�
�����SURJUDPPH�KDG�EHHQ�VXFFHVVIXO��DIWHU�WZR�SUHYLRXV�UHMHFWLRQV�����'HVSLWH�WKH�IDOOLQJ�YDOXH�RI�WKH�
(XUR�WKH�JUDQW�LV�VXEVWDQWLDO�DQG�KDV�WR�EH�XVHG�ZLWK����PRQWKV�RI�UHFHLSW��1RYHPEHU������WR�2FWREHU�
�������

7KHUH�DUH���DLPV�RI�WKH�SURMHFW��

·�� ,QWURGXFH�DHULDO�DUFKDHRORJ\�WR�SDUWV�RI�(XURSH�ZKHUH�LW�KDV�QRW�\HW�EHHQ�DSSOLHG�
·�� ,PSURYH�DQG�EURDGHQ�LWV�DSSOLFDWLRQ�ZKHUH�LW�KDV�RQO\�UHFHQWO\�EHHQ�LQWURGXFHG�
·�� (QFRXUDJH�WKH�DFTXLVLWLRQ�RI�KHULWDJH�LQIRUPDWLRQ�IURP�DLU�SKRWRJUDSKV�DQG�VDWHOOLWH�LPDJHU\�
·�� ,QFUHDVH�WKH�XVH�RI�DHULDO�DUFKDHRORJ\�LQ�SUHVHQWDWLRQ��SURWHFWLRQ�DQG�FRQVHUYDWLRQ�ZRUN�
·�� 3URPRWH�VWDQGDUGV�RI�JRRG�SUDFWLFH�IRU�DHULDO�DUFKDHRORJ\�DFURVV�WKH�ZKROH�RI�(XURSH�

7KHUH�DUH���HOHPHQWV�WR�WKH�SURMHFW��RI�ZKLFK�WKH�1$72�$GYDQFHG�5HVHDUFK�:RUNVKRS�LV�WKH�ILUVW��

��� 1$72�$GYDQFHG�5HVHDUFK�:RUNVKRS���/HV]QR��3RODQG�������WK�1RYHPEHU��������$���GD\�
VSHFLDOLVW�ZRUNVKRS�WR�GHYHORS�IXWXUH�VWUDWHJLHV�IRU�UHFRUGLQJ��XQGHUVWDQGLQJ�DQG�FRQVHUYLQJ�WKH�
KLVWRULF� HQYLURQPHQW� DFURVV� (XURSH�� � .H\� VSHDNHUV� DQG� SDUWLFLSDQWV� ZLOO� FRQWULEXWH� WKHLU�
H[SHULHQFH�WKURXJK�OHFWXUHV��GLVFXVVLRQV�DQG�ZULWWHQ�SDSHUV�ZKLFK�ZLOO�EH�SXEOLVKHG��

��� ,QWHUQDWLRQDO�&RQIHUHQFH�RUJDQLVHG�E\�WKH�%ULWLVK�$FDGHP\���/RQGRQ��������WK�0D\��������$�
��GD\� LQWHUQDWLRQDO� FRQIHUHQFH�ZKLFK�ZLOO� IRFXV� RQ� WKH� IXWXUH� IRU� DHULDO� DUFKDHRORJ\� DQG� LWV�
HIIHFWLYH�DSSOLFDWLRQ�LQ�WKH�H[SORUDWLRQ��UHFRUGLQJ�DQG�FRQVHUYDWLRQ�RI�WKH�KLVWRULF�HQYLURQPHQW��

��� ,QWHUQDWLRQDO�$HULDO�$UFKDHRORJ\�5HVHDUFK�6FKRRO���8QLYHUVLW\�RI�6LHQD��,WDO\�����±���WK�0D\�
�������7KLV�ZLOO�EH�WKH�WKLUG�WUDLQLQJ�VFKRRO�LQ�DLU�SKRWR�LQWHUSUHWDWLRQ�DQG�DHULDO�UHFRQQDLVVDQFH�
�DIWHU�6LRIRN��+XQJDU\�LQ������DQG�/HV]QR��3RODQG���������3DUWLFLSDQWV�ZLOO�EH�HQFRXUDJHG�IURP�
,WDO\�DQG�DUFKDHRORJLVWV�IURP�RWKHU�FRXQWULHV�ZKR�KDYH�QRW�KDG�WUDLQLQJ�VR�IDU��

��� ,QWHUQDWLRQDO�:RUNVKRS�RQ�IXWXUH�PHWKRGV����8QLYHUVLW\�RI�6LHQD��,WDO\�����0D\�±���-XQH�������
7KLV�ZLOO�EH�IRU�D�VPDOO�JURXS�RI�VSHFLDOLVWV�WR�GHYHORS��WKURXJK�DQ�H[FKDQJH�RI�LGHD�DQG�SDSHUV��
WKH�SRWHQWLDO�RI�QHZ�WHFKQLTXHV�IRU�WKH�GLVFRYHU\�DQG�LQWHUSUHWDWLRQ�RI�DUFKDHRORJLFDO�VLWHV�DQG�
ODQGVFDSHV��

��� ,QWHUQDWLRQDO�:RUNVKRS�6HPLQDU�DW�%UDQGHQEXUJ�%HUOLQ���$XWXPQ��������)RFXVVLQJ�RQ�WKH�
SURPRWLRQ��PDQDJHPHQW�DQG�FRQVHUYDWLRQ�RI�DUFKDHRORJLFDO�VLWHV�DQG�ODQGVFDSHV�LQ�(XURSH��

��� 'UDIWLQJ�D�0DQXDO�RI�6WDQGDUGV�DQG�%HVW�3UDFWLFH�IRU�$HULDO�$UFKDHRORJ\����0HHWLQJV�WR�EH�
KHOG�DORQJVLGH�WKH�RWKHU�PHHWLQJV�EXW�FXOPLQDWLQJ�LQ�D�WZR�GD\�PHHWLQJ��LQ�WKH�8.��WR�ILQDOLVH�WKH�
PDQXDOV��DQWLFLSDWLQJ�SXEOLFDWLRQ�LQ�������

7KH�DSSOLFDQW�IRU�WKH�SURMHFW�ZDV�(QJOLVK�+HULWDJH�DQG�WKH�FR�RUJDQLVHUV�RI�WKH�SURMHFW�DUH��

%RE�%HZOH\��(QJOLVK�+HULWDJH�
3URIHVVRU�5LFFDUGR�)UDQFRYLFK��8QLYHUVLW\�RI�6LHQD�
'U�0LFKDHO�'RQHXV��,QVWLWXWH�IRU�3UH�DQG�3UR�+LVWRU\��9LHQQD�
3URIHVVRU�-XHUJHQ�.XQRZ��%UDQGHQEXUJLVFKHV�/DQGHVDPW��*HUPDQX�

7KHUH�DUH�DOVR�LQGLYLGXDOV�RU�LQVWLWXWLRQV�ZKR�KDYH�DJUHHG�WR�EH�DVVRFLDWHG�ZLWK�WKH�SURMHFW��

5RJ�3DOPHU��&KULV�0XVVRQ��:ORGHN�5DF]NRZVNL��$$5*��5&$+0:��0DUWLQ�*RMGD�

$�IXOO�FRS\�RI�WKH����SDJH�DSSOLFDWLRQ�LV�DYDLODEOH�RQ�UHTXHVW���ERE�EHZOH\#HQJOLVK�KHULWDJH�RUJ�XN���

&8/785(������
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+RZ�VDIH�DUH�ZH�LQ�WKH�DLU"�

'DPLDQ�*UDG\�

)RU�$$5*�PHPEHUV�LQYROYHG�LQ�WDNLQJ�DHULDO�SKRWRJUDSKV�WKH�DQVZHU�LV�SUREDEO\��TXLWH�VDIH��
+RZHYHU��FHUWDLQ�DHULDO�SKRWRJUDSKHUV�LQ�WKH�8.��ZKR�IO\�WRR�ORZ�DQG�VHOO�WKHLU�ZRUN�GRRU�WR�
GRRU��KDYH�EHHQ�LQYROYHG�LQ�D�QXPEHU�RI�DFFLGHQWV�DQG�LQFLGHQWV�RYHU�WKH�ODVW�IHZ�\HDUV��
7KHLU�DFWLYLWLHV�KDYH�IRFXVVHG�DWWHQWLRQ�RQ�DOO�DHULDO�SKRWRJUDSK\��QRQ�PRUH�VR�WKDQ�RQH�DHULDO�
SKRWRJUDSKHU�ZKR�ZDV� NLOOHG� IROORZLQJ� D� FROOLVLRQ� EHWZHHQ� KLV�&HVVQD� ���� DQG� D�5$)�
7RUQDGR���7KH�$LU�$FFLGHQW�,QYHVWLJDWLRQ�%UDQFK��$$,%��UHSRUW�LQ�WR�WKLV�IDWDO�FROOLVLRQ�UDLVHV�
PDQ\�VDIHW\�LVVXHV�ZKLFK�ZH�DOO�QHHG�WR�EH�DZDUH�RI�DQG�WKH�UHFRPPHQGDWLRQV�LQ�WKLV�UHSRUW��
LI�LPSOHPHQWHG�� PD\��KDYH�LPSOLFDWLRQV�IRU�WKRVH�8.�EDVHG�$$5*�PHPEHUV�ZKR�WDNH�WR�WKH�
DLU��

7KH�PDLQ�SXUSRVHV�RI� WKLV�DUWLFOH� LV� WR�EULQJ� WKH�$$,%�UHSRUW� WR� WKH�DWWHQWLRQ�RI�$$5*�
PHPEHUV�WR�PDNH�VXUH�WKH\�DUH�DZDUH�RI�ZKDW�FRXOG�KDSSHQ�LI�JRRG�SUDFWLFH�LV�QRW�IROORZHG��
2QH�RI�WKH�UHSRUW�UHFRPPHQGDWLRQV�LV�IRU�WKH�&LYLO�$YLDWLRQ�$XWKRULW\��&$$��WR�GHYHORS�D�
&RGH�RI�&RQGXFW�IRU�DHULDO�SKRWRJUDSK\���$W�D�UHFHQW�PHHWLQJ�RI�ORFDO�IO\HUV�EDVHG�LQ�(QJODQG�
LW�ZDV�GHFLGHG�WKDW�(QJOLVK�+HULWDJH�VKRXOG�SURGXFH�D�GUDIW�&RGH�RI�&RQGXFW�IRU�LWV�RZQ�
DLUERUQH�DFWLYLWLHV���7KH�PHHWLQJ�IHOW�WKDW�D�&RGH�RI�&RQGXFW�ZDV�QRW�RQO\�D�JRRG�LGHD��EXW�DW�D�
WLPH�ZKHQ�WKH�IXWXUH�RI�WKH�$LU�1DYLJDWLRQ�2UGHU�([HPSWLRQ�V\VWHP�ZDV�VWLOO�XQGHFLGHG�ZH�
KDG� WR� GHPRQVWUDWH� WR� WKH� &$$� WKDW� WKH� DHULDO� DUFKDHRORJ\� FRPPXQLW\� WRRN� DLU� VDIHW\�
VHULRXVO\���7KH�(QJOLVK�+HULWDJH�GUDIW�&RGH�RI�&RQGXFW�LV�DW�WKH�HQG�RI�WKLV�DUWLFOH�DQG�RQO\�
FRYHUV�(QJOLVK�+HULWDJH�IXQGHG�IO\LQJ���$Q\�FRPPHQWV�ZLOO�EH�ZHOFRPHG��

)RU�WKRVH�RI�\RX�ZKR�ZRXOG�OLNH�WR�UHDG�WKH�DFFLGHQW�UHSRUW�LQ�IXOO���$LUFUDIW�$FFLGHQW�5HSRUW�
1R����������(:�&����������LW�LV�DYDLODEOH�RQ�WKH�$$,%�ZHE�VLWH� KWWS���ZZZ�RSHQ�JRY�XN��
DDLE�JES][�JES][�KWP����)RU�WKRVH�RI�\RX�ZKR�GR�QRW�KDYH�DFFHVV�WKH�,QWHUQHW�,�ZLOO�WU\�DQG�
VXPPDULVH�WKLV�GHWDLOHG�UHSRUW��

2Q����-DQXDU\�������QHDU� WKH�YLOODJH�RI�0DWWHUVH\� LQ�1RWWLQJKDPVKLUH��D�5$)�7RUQDGR�
FROOLGHG�ZLWK�D�&HVVQD�����DW�D�KHLJKW�RI� ����IHHW�DERYH�JURXQG�OHYHO���UHVXOWLQJ�LQ�IRXU�
IDWDOLWLHV���7KH�FUXFLDO�IDFWRU�LQ�WKLV�DFFLGHQW�ZDV�WKDW��³WKH�SULQFLSOH�RI�μVHH�DQG�DYRLG¶�ZDV�
VXVSHQGHG�GXULQJ�D�SHULRG� LQ�ZKLFK�QRQH�RI� WKH�SLORWV�ZDV�DEOH� WR�FRQGXFW� DQ�HIIHFWLYH�
ORRNRXW´���7KH�VWXGHQW�SLORW�LQ�WKH�7RUQDGR�ZDV�XQGHUWDNLQJ�LQVWUXPHQW�FKHFNV�LQ�WKH�VHFRQGV�
EHIRUH�WKH�FUDVK�DQG�FOHDUO\�GLG�QRW�VHH�WKH�&HVVQD���7KH�GHVLJQ�RI�WKH�7RUQDGR�PHDQW�WKDW�WKH�
LQVWUXFWRU¶V�IRUZDUG�YLHZ�LQ�WKH�UHDU�VHDW�ZRXOG�KDYH�EHHQ�UHVWULFWHG�DQG�LV�QRW�OLNHO\�WR�KDYH�
VHHQ�WKH�&HVVQD�HLWKHU���7KH�&HVVQD�ZDV�LQ�D�OHIW�KDQG�RUELW�DQG�LV�OLNHO\�WR�KDYH�EHHQ�WDNLQJ�
DHULDO�SKRWRJUDSKV�DW�WKH�WLPH�RI�WKH�FROOLVLRQ��³7KH�FROOLVLRQ�RFFXUUHG�LQ�H[FHOOHQW�ZHDWKHU��LQ�
JRRG�YLVLELOLW\��RYHU�UHODWLYHO\�IODW�WHUUDLQ�DQG�ZLWK�QHLWKHU�DLUFUDIW�RSHUDWLQJ�XQGHU�SRVLWLYH�
UDGDU�FRQWURO«�PRVW�OLNHO\�EHFDXVH�ERWK�DLUFUDIW�ZHUH�EHORZ�WKH�EDVH�RI�SULPDU\�UDGDU�FRYHU�
DQG�QHLWKHU�DLUFUDIW�ZDV�XVLQJ�LWV�VHFRQGDU\�UDGDU�WUDQVSRQGHU� �́

$OWKRXJK�WKH�$$,%�UHSRUW�FULWLFLVHG�HOHPHQWV�RI�WKH�GHVLJQ�RI�WKH�7RUQDGR�DV�D�FRQWULEXWRU\�
IDFWRU�WR�WKH�FROOLVLRQ��WKH�EXON�RI�WKH�FULWLFLVP�ZDV�OHYHOOHG�DW�WKH�PDQQHU�LQ�ZKLFK�WKH�&HVVQD�
SLORW�FRQGXFWHG�KLV�IOLJKW���7KH�SLORW�KDG�PDQDJHG�KLV�RZQ�DHULDO�SKRWRJUDSK\�EXVLQHVV�IRU����
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\HDUV��HPSOR\LQJ�SLORWV�ZKLOH�KH�WRRN�WKH�SKRWRJUDSKV���,Q������KH�FRPSOHWHG�KLV�33/�DQG�
IURP�WKDW�GDWH�FRPELQHG�WKH�UROHV�RI�SLORW�DQG�SKRWRJUDSKHU���+LV�QRUPDO�PRGH�RI�RSHUDWLRQ�
ZDV�WR�IO\�DW�DURXQG�����IHHW�DQG�RQFH�³RYHU�DQ�DSSURSULDWH�ORFDWLRQ�WKH�SLORW�ZRXOG�UHOHDVH�
WKH�IOLJKW�FRQWUROV�IRU�D�SHULRG�RI���WR���VHFRQGV�ZKLOVW�XVLQJ�WKH�FDPHUD�WR�WDNH�SKRWRJUDSKV´��
,Q������KH�ZDV�EDQQHG�IURP�IO\LQJ�DW�WKH�1HWKHUWKRUSH�IO\LQJ�FOXE�EHFDXVH�RI�KLV�ORZ�IO\LQJ�
DFWLYLWLHV��IRU�ZKLFK�KH�KDG�UHFHLYHG�ZDUQLQJV��

2Q�WKH�GD\�RI�WKH�FROOLVLRQ�WKH�&HVVQD�SLORW�WRRN�D�SDVVHQJHU�ZLWK�KLP�ZKR�KDG�DFFHSWHG�WKH�
RIIHU�RI�D�IOLJKW�WR�SURYLGH�VRPH�FRPSDQ\�IRU�WKH�SLORW�DQG�KHOS�FKDQJH�ILOP���7KH�SDVVHQJHU�
KDG�QR�DYLDWLRQ�WUDLQLQJ���2QFH�WKH�&HVVQD�KDG�WDNHQ�RII�IURP�*DPVWRQ�DLUILHOG�WKH�SLORW�³GLG�
QRW�PDNH�UDGLR�FRQWDFW�ZLWK�DQ\�RWKHU�DJHQF\�DQG�QR�SULPDU\�RU�VHFRQGDU\�UDGDU�FRQWDFW�ZDV�
QRWHG�E\�DQ\�RI�WKH�ORFDO�PLOLWDU\�RU�FLYLO�UDGDU�XQLWV´�� �,Q�WKH���WR���PLQXWHV�EHIRUH�WKH�
FROOLVLRQ�WKH�DLUFUDIW�ZDV�PDQRHXYULQJ�LQ�D�PDQQHU�ZKLFK�VXJJHVWHG��WR�H\HZLWQHVVHV��WKDW�WKH�
SLORW�ZDV�WDNLQJ�DHULDO�SKRWRJUDSKV��

6LQJOH�SLORW�RSHUDWLRQV�DQG�&RGH�RI�&RQGXFW�IRU�$HULDO�3KRWRJUDSK\�
7KHUH�ZHUH�D�QXPEHU�RI�UHFRPPHQGDWLRQV�LQ�WKH�UHSRUW��QRW�DOO�RI�ZKLFK�QHHG�WR�EH�UHSHDWHG�
KHUH���+RZHYHU��WKH�UHSRUW�SODFHG�SDUWLFXODU�HPSKDVLV�RQ�WKH�LQKHUHQW�GDQJHUV�RI�VLQJOH�SLORW�
DHULDO�SKRWRJUDSKLF�IOLJKWV�LUUHVSHFWLYH�RI�ZKHWKHU�WKH\�DUH�FRPPHUFLDO�RU�SULYDWH�IOLJKWV��
6XEVHTXHQWO\�RQH�RI�WKH�UHSRUWV�UHFRPPHQGDWLRQV�LV�WKDW�WKH�³&$$�VKRXOG�GLVFXVV�ZLWK�*$�
VDIHW\�RUJDQLVDWLRQV�VXFK�DV��7KH�*HQHUDO�$YLDWLRQ�6DIHW\�&RXQFLO��*$6&R���7KH�%ULWLVK�
+HOLFRSWHU�$GYLVRU\�%RDUG��%+$%��DQG�7KH�$LUFUDIW�2ZQHUV�DQG�3LORWV�$VVRFLDWLRQ��$23$��
WKH�SURYLVLRQ�RI�D�FRGH�RI�FRQGXFW�UHODWLQJ�WR�DHULDO�SKRWRJUDSK\��7KH\�VKRXOG�DOVR�H[DPLQH�
WKH�EHQHILWV�DFFUXLQJ�IURP�D�WUDGH�DVVRFLDWLRQ�RU�VLPLODU�ERG\�WR�ORRN�DIWHU�WKH�LQWHUHVWV�RI�WKLV�
SDUWLFXODU�DHULDO�DFWLYLW\´��

,�GR�QRW�NQRZ�RI�DQ\�$$5*�PHPEHUV�LQ�WKH�8.�ZKR�FXUUHQWO\�WDNH�SKRWRJUDSKV�DW�WKH�VDPH�
WLPH�DV�IO\LQJ��EXW�,�ZRXOG�KRSH�WKDW�WKH\�ZRXOG�WDNH�KHHG�RI�WKH�IROORZLQJ�VWDWHPHQW�LQ�WKH�
UHSRUW���³$�VHFRQG�FUHZ�PHPEHU��DOORZLQJ�IRU�FOHDUO\�GHILQHG�UHVSRQVLELOLWLHV�IRU�WKH�VHSDUDWH�
WDVNV�RI�SKRWRJUDSK\�DQG�SLORWLQJ�LV�HVVHQWLDO� �́

'HILQLWLRQ�RI�DHULDO�ZRUN�
7KH�UHSRUW�UHFRPPHQGV�WKDW�WKH�&$$�UHYLHZ�WKH�GHILQLWLRQ�RI�$HULDO�:RUN�HVSHFLDOO\�LQ�
UHODWLRQ� WR� WKRVH� DHULDO� SKRWRJUDSK\� IOLJKWV� ³RQ� ZKLFK� D� SLORW� GRHV� QRW� UHFHLYH� GLUHFW�
UHPXQHUDWLRQ�IRU�IO\LQJ�WKH�DLUFUDIW�EXW�GRHV�DFFHSW�D�FRPPLVVLRQ�IURP�WKH�SURILWV�DFFUXHG�
IURP�WKH�VDOHV�WKDW�KH�KDV�JHQHUDWHG´��

7UDLQLQJ�DQG�HGXFDWLRQ�
7KH�UHFRPPHQGDWLRQV�LQ�VHFWLRQ�����DUH�ZRUWK�UHSHDWLQJ�LQ�IXOO�DW�WKLV�SRLQW��

7KH�&$$�VKRXOG�LQFOXGH�ZLWKLQ�LWV�VDIHW\�SURPRWLRQ�SURJUDPPH�WKH�IROORZLQJ�DGYLFH�WR�*$�
RSHUDWRUV�ZKR�SODQ�WR�XVH�WKH�ORZ�OHYHO�DLUVSDFH��

D��0D[LPXP�XVH�RI�$7&�)OLJKW�,QIRUPDWLRQ�6HUYLFHV��

E��7KH�SHUPDQHQW�GLVSOD\�RI�DOO�DYDLODEOH�H[WHUQDO�OLJKWLQJ��



$$5*QHZV�����0DUFK�������

���

F��7KH�URXWLQH�XVH�RI�QRWLILFDWLRQ�SURFHGXUHV��

G��7KH�URXWLQH�XVH�RI�WKH�UDGDU�WUDQVSRQGHU��LQFOXGLQJ�KHLJKW�LQIRUPDWLRQ��
H��$YRLGDQFH�RI�WKH�W\SLFDO�KHLJKW�EDQG�XVHG�E\�PLOLWDU\�ORZ�IO\LQJ�DLUFUDIW������WR�������
IHHW���

I��$YRLGDQFH�RI�NQRZQ�FRQFHQWUDWLRQV�RI�PLOLWDU\�ORZ�IO\LQJ�DFWLYLW\��

3ODQQLQJ�ORZ�OHYHO�IOLJKWV�
7KH�UHSRUW�UHFRPPHQGHG�WKDW�WKH�&$$�DQG�02'�VKRXOG�UHYLHZ�WKH�FULWHULD�XQGHU�ZKLFK�*$�
RSHUDWRUV�PD\�QRWLI\�WKHLU�LQWHQWLRQV�WR�$/)(16�2SV�XVLQJ�&$13���)RU�WKRVH�RI�\RX�ZKR�GR�
QRW�NQRZ�ZKDW�WKHVH�DFURQ\PV�PHDQ�WKH�IROORZLQJ�H[WUDFW�IURP�VHFWLRQ��������RI�WKH�UHSRUW�
PD\�EH�XVHIXO��

0DQ\�IOLJKWV�WDNH�SODFH�ZLWKLQ�WKH�),5V�RXWVLGH�FRQWUROOHG�DLUVSDFH�DQG�DW�ORZ�OHYHOV�ZKHUH�D�
UDGDU�VHUYLFH�FDQQRW�EH�SURYLGHG��&ROOLVLRQ�DYRLGDQFH�PXVW�QHFHVVDULO\�EH�EDVHG�RQ�WKH�μVHH�
DQG�DYRLG¶�SULQFLSOH��DVVLVWHG�DV�IDU�DV�LV�SRVVLEOH�E\�LQIRUPDWLRQ�RQ�NQRZQ�DFWLYLW\��$OWKRXJK�
PLOLWDU\� DLUFUDIW� DUH� FRQVLGHUHG� WR� EH� ORZ� IO\LQJ� ZKHQ� EHORZ� ������ IHHW�06'� LW� LV� QRW�
SUDFWLFDEOH�WR�GLVVHPLQDWH�LQIRUPDWLRQ�RQ�DOO�FLYLO�DLUFUDIW�RSHUDWLQJ�DW�WKDW�KHLJKW�RU�EHORZ��
1HYHUWKHOHVV�WKH�JUHDWHVW�FRQIOLFW�RI�LQWHUHVWV�RFFXUV�DW�RU�EHORZ�������IHHW�ZKHUH�WKH�PDMRULW\�
RI�PLOLWDU\� ORZ� OHYHO� RSHUDWLRQV� WDNH� SODFH� DQG�ZKHUH� FLYLO� DLUFUDIW�PD\� EH� HQJDJHG� LQ�
OHJLWLPDWH�DFWLYLWLHV�ZKLFK�PLJKW�LQKLELW�SLORW�ORRNRXW��DHULDO�SKRWRJUDSK\���FURS�VSUD\LQJ��RU�
UHGXFH�DLUFUDIW�PDQRHXYUDELOLW\��XQGHUVOXQJ�ORDGV���$�V\VWHP�H[LVWV�WR�FROOHFW�LQIRUPDWLRQ�RQ�
FLYLO�DHULDO�DFWLYLWLHV�IRU�GLVWULEXWLRQ�WR�PLOLWDU\�RSHUDWRUV�WR�DVVLVW�LQ�IOLJKW�SODQQLQJ��7KLV�
V\VWHP�LV�NQRZQ�DV�WKH�/RZ�/HYHO�&LYLO�$LUFUDIW�1RWLILFDWLRQ�3URFHGXUH��&$13���

$/)(16�2SV��/$7&&�0LO��LV�WKH�FHQWUDO�DXWKRULW\�IRU�PDQDJLQJ�LQIRUPDWLRQ�WKDW�PD\�DIIHFW�
PLOLWDU\�ORZ�OHYHO�IO\LQJ�QRWLILFDWLRQ��7KH�XQLW�RSHUDWHV�D�)UHHSKRQH�)D[�OLQH�IRU�FLYLOLDQ�
RSHUDWRUV�WR�SURYLGH�QRWLILFDWLRQ�RI�WKHLU�DHULDO�DFWLYLWLHV�DW�DQG�EHORZ�������IHHW�DJO��ZLWK�DQ�
H[SHFWHG�GXUDWLRQ�LQ�H[FHVV�RI����PLQXWHV�DW�D�VSHFLILHG�ORFDWLRQ��7KH�DLUVSDFH�QRWLILHG�XQGHU�
&$13�VKRXOG�QRW�H[FHHG�DQ�DUHD�ERXQGHG�E\�D���QP�UDGLXV�FLUFOH��7KH�LQWHQGHG�DFWLYLWLHV�DUH�
UHTXLUHG�WR�EH�QRWLILHG�WR�$/)(16�2SV�QRW�OHVV�WKDQ�IRXU�KRXUV�EHIRUH�FRPPHQFHPHQW�LQ�
RUGHU�WR�DOORZ�IRU�WKH�WLPHO\�GLVVHPLQDWLRQ�RI�WKH�LQIRUPDWLRQ�WR�DOO�PLOLWDU\�XVHUV��&$13�
DSSOLFDWLRQV�PDGH�OHVV�WKDQ�IRXU�KRXUV�EHIRUH�FRPPHQFHPHQW�ZLOO�VWLOO�EH�DFFHSWHG��KRZHYHU��
VXFK�DSSOLFDWLRQV�DUH�OHVV�OLNHO\�WR�UHDFK�DOO�PLOLWDU\�SLORWV�EHIRUH�WKH\�GHSDUW�RQ�WKHLU�ORZ�
OHYHO�IOLJKWV��$LUFUHZ�RI�PLOLWDU\�IL[HG�ZLQJ�DLUFUDIW�IO\LQJ�DW�DQ�,$6�JUHDWHU�WKDQ�����NW�ZLOO�
DYRLG�DUHDV�UHSRUWHG�XQGHU�&$13�HLWKHU�ODWHUDOO\�RU�YHUWLFDOO\��'XULQJ������D�WRWDO�RI�������
&$13V�ZHUH�QRWLILHG�WR�WKH�$/)(16�2SV�EXW�RQO\����RI�WKHVH�ZHUH�IRU�IL[HG�ZLQJ�DLUFUDIW��,Q�
WKH�SUHYLRXV�\HDU�������&$13V�ZHUH�QRWLILHG�EXW�RQO\����RI�WKHVH�ZHUH�IRU�IL[HG�ZLQJ�DLUFUDIW��

,�ZURWH�WR�WKH�&$$�WR�DVN�LI�WKHUH�KDG�EHHQ�DQ\�GHYHORSPHQWV�LQ�GHVLJQLQJ�D�FRGH�RI�FRQGXFW��
EXW�KDYH�\HW�WR�UHFHLYH�D�UHSO\���+RZHYHU��,�DOVR�FRQWDFWHG�WKH�$LUFUDIW�2ZQHUV�DQG�3LORWV�
$VVRFLDWLRQ��$23$��ZKR�WROG�PH�WKDW�WKH\� NQRZ�WKDW�WKH�&$$�ZDQW�WR�VWDUW�D�GLVFXVVLRQ�RQ�
WKH�LVVXH��EXW�DV�\HW�,�KDYH�QRW�VHHQ�DQ\�GUDIW�SURSRVDO���2Q�WKH�ZKROH�ZH�VKRXOG�HQFRXUDJH�
WKH�GHYHORSPHQW�RI�D�&RGH�RI�&RQGXFW�IRU�DHULDO�SKRWRJUDSK\���7KH�PDQQHU�LQ�ZKLFK�WKH�
PDMRULW\�RI�$$5*�PHPEHUV�RSHUDWH�WKHLU�DHULDO�SKRWRJUDSK\�PHDQV�WKDW�ZH�VKRXOG�KDYH�QR�
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SUREOHP�ILWWLQJ�LQ�ZLWK�VXFK�D�FRGH���*LYHQ�WKH�IDFW�WKDW�PDQ\�$$,%�UHFRPPHQGDWLRQV�WDNH�D�
ORQJ�WLPH�WR�EH�DFWHG�XSRQ�E\�WKH�&$$��VKRXOG�ZH�EH�GHYHORSLQJ�D�FRGH�RI�FRQGXFW�IRU�DHULDO�
DUFKDHRORJ\�IOLJKWV"��:KHQ�WKLV�TXHVWLRQ�ZDV�UDLVHG�DW�D�UHFHQW�/RFDO�)O\HU�PHHWLQJ�IRU�WKRVH�
IO\LQJ�LQ�(QJODQG�WKH�DQVZHU�WR�WKLV�TXHVWLRQ�ZDV� \HV����7KH�PHHWLQJ�GHFLGHG�WKDW�DV�D�ILUVW�VWHS�
(QJOLVK�+HULWDJH�VKRXOG�GUDIW�D�&RGH�RI�&RQGXFW�UHODWLQJ�WR�IOLJKWV�IXQGHG�E\�(+���,I�HQRXJK�
$$5*�PHPEHUV��QRW�IXQGHG�E\�(QJOLVK�+HULWDJH�KDYH�DQ�LQWHUHVW�LQ�WKLV�LVVXH��WKHUH�PD\�EH�
VRPH�EHQHILW�LQ�$$5*�GUDZLQJ�XS�D�&RGH�RI�&RQGXFW�IRU�DOO�8.�EDVHG�PHPEHUV�LQYROYHG�
ZLWK�WDNLQJ�DHULDO�SKRWRJUDSKV���$�GUDIW�YHUVLRQ�RI�WKH�(QJOLVK�+HULWDJH�&RGH�RI�&RQGXFW�
DSSHDUV�DW�WKH�HQG�RI�WKLV�SDSHU��

$�WLJKWHU�GHILQLWLRQ�RI�$HULDO�:RUN�LQ�WKH�DUHD�VXJJHVWHG�E\�WKH�UHSRUW�SUREDEO\�KDV�QR�GLUHFW�
EHDULQJ� RQ�$$5*�PHPEHUV�� �+RZHYHU�� LI� WKH�&$$�GHFLGHV� WR� FRPSOHWHO\� UHGHILQH� WKH�
GHILQLWLRQ��HVSHFLDOO\�LQ�UHODWLRQ�WR�WKH�$LU�1DYLJDWLRQ�2UGHU�H[HPSWLRQV�PDQ\�RI�XV�RSHUDWH�
XQGHU��WKHQ�WKHUH�FRXOG�EH�ZLGHU�LPSOLFDWLRQV�

2QFH�LQ�DQ�DLUFUDIW�RXU�VDIHW\�ZLOO�SULPDULO\�EH�LQ�WKH�KDQGV�RI�SLORWV�ZKR�ZLOO�EH�DZDUH�RI�DOO�
WKH�ORZ�OHYHO�SURFHGXUHV�OLVWHG�DERYH���+RZHYHU��LW�LV�DV�ZHOO�IRU�SKRWRJUDSKHUV�WR�EH�DZDUH�RI�
VXFK�SURFHGXUHV�DQG�PDNH�VXUH�WKDW�ZH�GR�QRW�SUHVVXULVH�SLORWV�LQ�WR�IO\LQJ�LQ�WR�DUHDV�WKDW�
FRXOG�FRPSURPLVH�VDIHW\��

7KH�$$,%�UHSRUW�PDNHV�IRU�JULP�UHDGLQJ��EXW�UHPLQGV�XV�RI�WKH�ULVNV�LQYROYHG�LQ�WDNLQJ�DHULDO�
SKRWRJUDSKV���$OVR�JLYHQ�WKH�IDFW�WKDW�WKH�&$$�LV�FRQVWDQWO\�PRQLWRULQJ�WKH�$12�H[HPSWLRQ�
V\VWHP�DQ\RQH�ZKR�SXWV�WKHPVHOYHV�RU�RWKHUV�DW�ULVN�FRXOG�DIIHFW�QRW�RQO\�SHRSOH¶V�OLYHV��EXW�
FRXOG�VWRS�DHULDO�DUFKDHRORJLVWV�WDNLQJ�WR�WKH�VNLHV��

'UDIW�FRGH�RI�FRQGXFW�IRU�DHULDO�UHFRQQDLVVDQFH�

(QJOLVK�+HULWDJH�ZLOO� LQVLVW� WKDW� DQ\RQH� HPSOR\HG�E\�RU� IXQGHG�E\�(QJOLVK�+HULWDJH� WR�
XQGHUWDNH�DHULDO�SKRWRJUDSK\�PXVW�DJUHH�WR�DELGH�E\�6HFWLRQ���RI�WKLV�FRGH�RI�FRQGXFW��

6HFWLRQ��� 0DQGDWRU\�5HTXLUHPHQWV�
��� 7KH�&LYLO�$YLDWLRQ�$XWKRULW\�GHPDQGV�WKDW�DQ\RQH�XQGHUWDNLQJ�DHULDO�SKRWRJUDSK\�IRU�WKH�

SXUSRVH�RI�DUFKDHRORJ\��IXQGHG�E\�(QJOLVK�+HULWDJH�GR�VR�XQGHU�3XEOLF�7UDQVSRUW�UXOHV��
,Q�RUGHU�WR�FDUU\�IDUH�SD\LQJ�SDVVHQJHUV�WKH�RSHUDWRU�UHTXLUHV�DQ�$LU�2SHUDWRUV�&HUWLILFDWH��
([FHSWLRQDOO\��WKH�&$$�JUDQWV�H[HPSWLRQV�WR�WKLV�UHTXLUHPHQW�IRU�DUFKDHRORJLFDO�DHULDO�
SKRWRJUDSK\�ZKHUH�WKHUH�LV�QR�FRPPHUFLDO�RSHUDWRU��ZLWK�VXLWDEOH�DLUFUDIW��DYDLODEOH��

��� $LUFUDIW�VKDOO�KDYH�D�&HUWLILFDWH�RI�$LUZRUWKLQHVV�LQ�WKH�7UDQVSRUW�&DWHJRU\��3DVVHQJHU���

��� $OO�IOLJKWV�VKDOO�EH�FRQGXFWHG�IURP�D�OLFHQVHG�RU�*RYHUQPHQW�DHURGURPH�LQ�FRPSOLDQFH�
ZLWK�WKH�9LVXDO�)OLJKW�5XOHV�VHW�RXW�LQ�6HFWLRQ�9�RI�WKH�5XOHV�RI�WKH�$LU�5HJXODWLRQV�������
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��� 7KH� &RPPDQGHU� VKDOO� KROG� D� YDOLG� FRPPHUFLDO� SLORW¶V� OLFHQFH�� SUHIHUDEO\� ZLWK� DQ�
LQVWUXPHQW�UDWLQJ�WR�HQVXUH�WKDW�LI�WKHUH�LV�D�VXGGHQ�GHWHULRUDWLRQ�LQ�ZHDWKHU�FRQGLWLRQV�D�
VDIH�ODQGLQJ�FDQ�EH�H[HFXWHG���3LORWV�ZLWK�D�SULYDWH�SLORW¶V�OLFHQFH��33/��FDQ�EH�XVHG�EXW�
WKHLU�OLFHQFH�PXVW�LQFOXGH�D�FHUWLILFDWH�RI�WHVW�LQ�UHVSHFW�RI�WKH�DLUFUDIW�UDWLQJ�GDWHG�QRW�
PRUH�WKDQ�WZHOYH�PRQWKV�SULRU�WR�WKH�GDWH�RI�WKH�H[HPSWLRQ���$OWHUQDWLYHO\�LI�WKH�KROGHU�RI�
D�33/�LQFOXGHV�D�)O\LQJ�,QVWUXFWRUV�5DWLQJ�WKHQ�D�YDOLG�FHUWLILFDWH�RI�WHVW�LQ�UHVSHFW�RI�WKH�
DLUFUDIW�UDWLQJ�VKDOO�EH�GDWHG�QRW�PRUH�WKDQ����PRQWKV�SULRU�WR�WKH�GDWH�RI�WKH�H[HPSWLRQ��

��� $LU� 7UDIILF� &RQWURO� )OLJKW� ,QIRUPDWLRQ� 6HUYLFHV� VKDOO� EH� LQIRUPHG� RI� SRVLWLRQ� DQG�
LQWHQWLRQ�DW�DOO�WLPHV��

��� )XOO�XVH�VKRXOG�EH�PDGH�RI�DOO�ZHDWKHU�IRUHFDVWV�DQG�127$0V�DYDLODEOH�DW�DLUILHOGV�SULRU�
WR�GHSDUWXUH��

��� 7UDQVSRQGHUV�PXVW�EH�ZRUNLQJ�DQG�VZLWFKHG�RQ�DW�DOO�WLPHV��SUHIHUDEO\�ZLWK�0RGH�&�
�KHLJKW���

��� $YRLG�KHLJKWV�W\SLFDOO\�XVHG�E\�PLOLWDU\�ORZ�IO\LQJ�DLUFUDIW������WR�������IHHW����$OZD\V�
FDUU\�D�ORQJ�OHQV�LQ�RUGHU�WR�PLQLPLVH�WKH�QHHG�WR�IO\�WRR�ORZ��

��� $YRLG�NQRZQ�FRQFHQWUDWLRQV�RI�PLOLWDU\�ORZ�IO\LQJ�DFWLYLW\���,I�LW�LV�QHFHVVDU\�WR�ZRUN�LQ�
WKHVH� DUHDV� WKHQ� XVH� VKRXOG� EH� PDGH� RI� WKH� /RZ� /HYHO� &LYLO� $LUFUDIW� 1RWLILFDWLRQ�
3URFHGXUH��&$13���

����6LQJOH�SLORW�RSHUDWLRQV��L�H��FRPELQHG�UROH�RI�SLORW�DQG�SKRWRJUDSKHU��ZLOO�QRW�EH�IXQGHG��
����7KH�SKRWRJUDSKHU�VKDOO�KHOS�WKH�SLORW�E\�PDLQWDLQLQJ�D�ORRN�RXW�IRU�RWKHU�DLUFUDIW��
����3ULRU�SHUPLVVLRQ�VKDOO�EH�VRXJKW�YLD�WKH�1RQ�6WDQGDUG�)OLJKW�1RWLILFDWLRQ�V\VWHP��16)1��

ZKHQ� LW� LV� QHFHVVDU\� WR�ZRUN� LQ� EXV\� FLYLOLDQ� DLUVSDFH� VXFK� DV�+HDWKURZ��*DWZLFN��
%LUPLQJKDP�RU�0DQFKHVWHU�� �:KHUH�RWKHU�EXV\�DLUILHOGV��FLYLOLDQ�RU�PLOLWDU\��GR�QRW�
RSHUDWH�16)1¶V�WKHQ�SULRU�SHUPLVVLRQ�VKRXOG�EH�VRUW�YLD�WHOHSKRQH�RU�ID[��

����$OZD\V�FKHFN�WKH�VWDWXV�RI�'DQJHU�$UHDV��
����:KHQ�ODQGLQJ�DZD\�IURP�WKH�EDVH�DLUILHOG�FKHFN�LI�SULRU�SHUPLVVLRQ�LV�UHTXLUHG�WR�ODQG�DW�

WKH�DLUILHOG�EHLQJ�YLVLWHG��
����7KH�SKRWRJUDSKHU�ZLOO�QRW�SODFH�WKH�SLORW�XQGHU�XQGXH�SUHVVXUH�E\�UHTXHVWLQJ�WR�IO\�LQ�WR�

DUHDV�WKDW�WKH�SLORW�GHHPV�LQDSSURSULDWH�RU�GDQJHURXV���7KH�SLORW�LV�LQ�FRPPDQG�RI�WKH�
DLUFUDIW�DQG�LWV�RSHUDWLRQ�DW�DOO�WLPHV��

6HFWLRQ��� 'HVLUDEOH�5HTXLUHPHQWV�
��� $Q\�SKRWRJUDSKHU�ZKR�XQGHUWDNHV�D�ODUJH�QXPEHU�RI�IO\LQJ�KRXUV�VKRXOG�FRQVLGHU�WDNLQJ�

D� FRXUVH� RQ� KRZ� WR� ODQG� D� SODQH� LQ� DQ� HPHUJHQF\�� MXVW� LQ� FDVH� WKH� SLORW� EHFRPHV�
LQFDSDFLWDWHG��

��� ,W� LV� DGYLVDEOH� WR� XVH� DLUFUDIW� ZLWK� HTXLSPHQW� WKDW� FDQ� GHWHFW� WKH� VLJQDO� IURP� WKH�
WUDQVSRQGHU�RI�RWKHU�DLUFUDIW��
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FRQILQHV�XVH�WR�RQH�DLUFUDIW��,Q�DGGLWLRQ��SDQHO�
PRXQWLQJ�JLYHV�EHWWHU�YLVLELOLW\�RI�WKH�GLVSOD\��
DV�LW�LV�QRW�DJDLQVW�WKH�EULJKW�VN\��DQG�GRHV�QRW�
REVWUXFW� WKH� FUHZ¶V�YLHZ�RI� WKH� VN\�DQG�RWKHU�
DLUFUDIW��$PRQJVW� WKH�QDYLJDWLRQ�IDFLOLWLHV� WKDW�
ZH�XVH�DUH�WKH�SUHVHQW�ORFDWLRQ��WKH�GLVWDQFH�DQG�
EHDULQJ�WR�DQ\�SUHVHW�SRLQW�DQG�DVVLVWDQFH�ZLWK�
IROORZLQJ� D� VWUDLJKW�OLQH� WUDFN� RU� SUH�SODQQHG�
URXWH�� 7KH� GLVSOD\� RI� SUHVHQW� SRVLWLRQ� LQ�
1DWLRQDO� *ULG� 5HIHUHQFHV� LV� DOVR� PRVW�
LPSRUWDQW�� 5HDO� WLPH� RXWSXW� RI� SRVLWLRQ� WR� D�
ODSWRS� FRPSXWHU� LV� DOVR� SRVVLEOH� ZLWK� WKH�
6XUYH\�,,��DOWKRXJK�ZH�KDYH�QR�FDOO�IRU�WKDW�DW�
SUHVHQW��

:KHQ� ORRNLQJ� IRU� D� UHSODFHPHQW� V\VWHP�� LW�
VKRXOG�EH�FDSDEOH�RI�GRLQJ�DOO�WKH�WDVNV�FDUULHG�
RXW�E\�WKH�6XUYH\�,,��LGHDOO\�ZLWK�H[WUD�IHDWXUHV��
DV�IROORZV��

�L��$�PRYLQJ�PDS�GLVSOD\�WR�VKRZ�RXU�SUHVHQW�
SRVLWLRQ� UHODWLYH� WR� QDYLJDWLRQ� IHDWXUHV�� DQG�
DLUVSDFH�UHVWULFWLRQV��

�LL�� 7KH� DELOLW\� WR� LQSXW� SRLQWV� WR� WKH� PDS�
GLVSOD\� EHIRUH� WDNH� RII�� � 7KHVH� PLJKW�� IRU�
H[DPSOH�� EH� VSHFLILF� VLWHV� WR� YLVLW� DQG�
SKRWRJUDSK��

�LLL��:KHQ�IROORZLQJ�D�URXWH��\RX�DUH�OLPLWHG�WR�
QLQH�SRLQWV�RQ�WKH�SUHVHQW�6XUYH\�,,��LW�ZRXOG�EH�
GHVLUDEOH�WR�EH�DEOH�WR�XVH�PRUH��

�LY���6LPSOLILHG�GDWD�HQWU\��

8QIRUWXQDWHO\� WKHUH� GRHV� QRW� VHHP� WR� EH� D�
V\VWHP�RQ�WKH�PDUNHW�QRZ�WKDW�ZLOO�ILOO�DOO� WKH�
DERYH� UHTXLUHPHQWV�� 7KH� *DUPLQ� *36V� QRZ�
DYDLODEOH�GR�QRW� VHHP� WR�KDYH� WUDFN� UHFRUGLQJ�
IDFLOLWLHV� WR� PDWFK� WKDW� RI� WKH� 6XUYH\� ,,�� ,I� D�
UHFRUGLQJ�IDFLOLW\�LV�DYDLODEOH�DW�DOO��LW�LV�OLPLWHG�
WR� ������ �� ������SRLQWV�� DOWKRXJK� WKHVH�SRLQWV�
PD\� EH� XVHG� LQ� D� PRUH� μLQWHOOLJHQW¶� IDVKLRQ��
ZKHUHE\�OHVV�SRLQWV�DUH�XVHG�ZKHQ�WUDYHOOLQJ�LQ�
D�VWUDLJKW�OLQH�WKDQ�ZKHQ�RUELWLQJ��

7KH� *DUPLQ� *36� 0DS� ���� KDV� DQ� H[FHOOHQW�
FRORXU� GLVSOD\� DQG� LV� DSSDUHQWO\� D� VWURQJ�
FDQGLGDWH�� EXW� KDV� RQO\� D� ������ SRLQW� WUDFN�
PHPRU\��$QRWKHU�PDMRU�VQDJ�LV�WKDW�WKH�PRYLQJ�
PDS� GDWDEDVH� GRHV� QRW� VKRZ� WKH�0LOLWDU\�$LU�

:KLWKHU�*36�IRU�DHULDO�DUFKDHRORJ\"�

$QWKRQ\�&UDZVKDZ�

7KHVH� FRPPHQWV� DUH� ZULWWHQ�PDLQO\� IURP� WKH�
SLORW¶V� SRLQW� RI� YLHZ�� EXW� ,� KDYH� WULHG� WR�
LQFRUSRUDWH� WKH� DUFKDHRORJLVW¶V� DQG�
SKRWRJUDSKHU¶V�QHHGV��DOVR��$�QXPEHU�RI�XV�XVH�
WKH� *DUPLQ� 6XUYH\� ,,� *OREDO� 3RVLWLRQLQJ�
6\VWHP� �*36�� IRU�RXU�DHULDO� VXUYH\V�� VR� ,�XVH�
WKDW�DV�D�VWDUWLQJ�SRLQW��

7KHUH� DUH�� KRZHYHU�� VHYHUDO� VQDJV� ZLWK� WKH�
6XUYH\�,,��DV�IROORZV��

�L��7KH�GLVSOD\�LV�GLP�DQG�GLIILFXOW�WR�UHDG��E\�
FRPSDULVRQ�ZLWK�PRGHUQ�XQLWV��

�LL��7KH�VDWHOOLWH�DFTXLVLWLRQ�DQG�UHWHQWLRQ�LV�OHVV�
UREXVW�WKDQ�PRUH�UHFHQW�GHVLJQV��SDUWLFXODUO\�LI�
\RX�GR�QRW�KDYH�D�IL[HG�DHULDO�DERYH�WKH�DLUFUDIW�
FDELQ��

�LLL��7KHUH�DUH�FRQFHUQV�DERXW�IXWXUH�DYDLODELOLW\�
RI�VSDUHV�DQG�RU�VHUYLFH��DV�WKH�GHVLJQ�PXVW�EH�
DERXW�WHQ�\HDUV�ROG��

�LY��0DQ\�NH\�SXVKHV�DUH�QHHGHG�WR�HQWHU�GDWD��
SDUWLFXODUO\�OHWWHUV�RI�WKH�DOSKDEHW��

�Y�� 7KH� DVVRFLDWHG� 3&� VRIWZDUH� LV� QRW�
SDUWLFXODUO\�XVHU�IULHQGO\��

7KH� XVHV� ZH� PDNH� RI� WKH� 6XUYH\� ,,� DW� WKH�
PRPHQW�LQFOXGH�UHFRUGLQJ�WKH�WUDFN�IORZQ��IRU�
ZKLFK�ZH�IHHO�WKDW�D�PLQLPXP�RI�RQH�WKRXVDQG�
SRLQWV� DUH� QHHGHG� SHU� WKUHH� KRXU� IOLJKW�� DQG�
FUHDWLQJ�D�μZD\SRLQW¶��DV�DQ�HOHFWURQLF�PDUNHU��
ZKHQHYHU�ZH�SKRWRJUDSK�D�VLWH��7RJHWKHU�ZLWK�
WKH� UHFRUGHG� WUDFN�� WKLV� HQDEOHV� XV� WR� UHFUHDWH�
WKH� SURJUHVV� RI� WKH� IOLJKW�� ZKHQ� WKH� GDWD� LV�
GRZQORDGHG�IURP�WKH�UHPRYDEOH�6XUYH\�,,�XQLW��
EDFN�RQ�WKH�JURXQG��7KH�UHVXOW�PDNHV�FUHDWLQJ�
D�ORJ�RI�WKH�IOLJKW�HDVLHU��DV�ZHOO�DV�KHOSLQJ�ZLWK�
ORFDWLRQ� RI� SKRWRJUDSKV�� DV� WKH� RXWSXW� LV� LQ�
%ULWLVK� 1DWLRQDO� *ULG� 5HIHUHQFHV�� &ROODWLQJ�
IOLJKWV� RQ� D� *,6� WKHQ� HQDEOHV� WKH�
UHFRQQDLVVDQFH� HIIRUW� WR� EH� WLHG� LQ�ZLWK� RWKHU�
GDWD��,Q�DGGLWLRQ�ZH�FDQ�KLJKOLJKW�DUHDV�ZKHUH�
ZH�KDYH�IORZQ�EXW�QRW�SKRWRJUDSKHG��RU�DUHDV�
\HW�WR�EH�H[DPLQHG��

7KH� 6XUYH\� ,,� FDQ� HLWKHU� EH� PRXQWHG� LQ� WKH�
DLUFUDIW¶V� UDGLR� SDQHO�� RU� EH� IUHH�VWDQGLQJ�� WKH�
IRUPHU� JLYHV� EHWWHU� VDWHOOLWH� UHFHSWLRQ�� EXW�
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7UDIILF�=RQHV��0$7=V��DURXQG�5$)�DLUILHOGV��
$OWKRXJK��WHFKQLFDOO\��WKHVH�DUH�RQO\�DGYLVRU\��
\RX�LJQRUH�WKHP�DW�\RXU�SHULO��$OVR�KD]DUGRXV�
LV�WKDW��DV�GHPRQVWUDWHG�WR�PH��WKH�PDS�GLG�QRW�
VKRZ�WKH�GDQJHU�DUHD�DURXQG�WKH�HDUO\�ZDUQLQJ�
UDGDU� DW� )\OLQJGDOHV� LQ� 1RUWK� <RUNVKLUH�� 7KH�
RXWHU� ]RQH� RI� WKDW� GDQJHU� DUHD� LV� PHUHO\� WKDW�
ZLWKLQ�ZKLFK�\RX�PD\�H[SHULHQFH�LQWHUIHUHQFH�
ZLWK�WKH�UDGLR�HTXLSPHQW��LQFOXGLQJ�WKH�*36"���
ZKLOVW� WKH� LQQHU� ]RQH� FDUULHV� D� ULVN� RI�
PLFURZDYLQJ�WKH�FUHZ���D�WKLQJ�WR�EH�DYRLGHG��
VLQFH�ZHOO�GRQH�����SRXQGHUV�DUH�QRW�UHQRZQHG�
IRU�WKHLU�VNLOO�LQ�IO\LQJ�DLUFUDIW��,I�WKH�GDWD�EDVH�
GRHV� QRW� VKRZ� IHDWXUHV� DV� QHFHVVDU\� DV� WKHVH��
ZKDW� HOVH� LV� RPLWWHG"� � 7KH� ���� LV� DOVR� QRW�
DYDLODEOH�LQ�D�SDQHO�PRXQWHG�IRUP��

$QRWKHU� UHFHLYHU� ZH� KDYH� ORRNHG� DW� LV� WKH�
6N\IRUFH�6N\PDS�,,,&��ZKLFK�ZDV� WKH�VXEMHFW�
RI�DQ�DUWLFOH�LQ�WKH�'HFHPEHU������LVVXH�RI� 3LORW�
PDJD]LQH�� � 7KH� GDWDEDVH� LV� PRUH�
FRPSUHKHQVLYH�IRU�WKH�8.�WKDQ�WKH�*DUPLQ�RQH�
DQG�WKH�FRORXU�GLVSOD\�VHHPV�DV�JRRG���7KH�VHW�
LV� DOVR� DYDLODEOH� LQ� SDQHO� PRXQWHG� IRUP��
DOWKRXJK� LWV� GLVSOD\� LV� TXLWH� EXON\��
8QIRUWXQDWHO\�WKH�UHFRUGHG�GDWD�RXWSXW�LV�QRW�LQ�
1DWLRQDO� *ULG� 5HIHUHQFHV� DQG� LV� QRW� HDVLO\�
FRQYHUWHG�LQWR�D�IRUP�XVHDEOH�ZLWK�WKH�H[LVWLQJ�
VRIWZDUH�RU�*,6�V\VWHPV���6N\IRUFH�KDYH�EHHQ�
WDNHQ�RYHU�E\�%HQGL[�.LQJ��ZKLFK�KDV��LQ�WXUQ��
DSSDUHQWO\� EHHQ� DEVRUEHG� E\� *(�� VR� WKHLU�
SURGXFWV�PD\�DSSHDU�XQGHU�WKHVH�QDPHV���

2I�WKH�RWKHU�PDNHUV�RI�*36V��7ULPEOH�QRZ�RQO\�
VHHP� WR� PDNH� HTXLSPHQW� IRU� FRPPHUFLDO�
DLUFUDIW�� DW� D� FRUUHVSRQGLQJ� SULFH�� DQG�
0DJHOODQ¶V� RQO\� DYLDWLRQ� UHFHLYHUV� DUH� ORZ��
VSHFLILFDWLRQ� KDQG�KHOG� VHWV�� � /RZUDQFH� DOVR�
RQO\� VXSSO\� VLPLODU� VSHFLILFDWLRQ� KDQG�KHOG�
XQLWV��ZKLFK� VHHP� QRW� WR� EH� WKH�PDWFK� RI� WKH�
*DUPLQ������

IHHGLQJ�GDWD�WR�D�VHSDUDWH�UHFRUGLQJ�XQLW��ZKLFK�
FDQ�VXEVHTXHQWO\�EH�UHPRYHG�IRU�GRZQORDGLQJ��
7KLV�DSSURDFK�LV�XVHG�E\�WKH�JOLGLQJ�FRPPXQLW\�
IRU� YHULI\LQJ� WKHLU� IOLJKWV�� � ,W� LV� QRW� FOHDU�
ZKHWKHU� RQH� FDQ� SUH�SURJUDP� WKH� XQLWV� ZLWK�
ZD\SRLQWV�IRU�VXEVHTXHQW�DLUERUQH�YLVLWV��DV�ZH�
ZRXOG�VHHN�WR�GR���$�GLVDGYDQWDJH�LV�WKH�H[WUD�
ER[�DQG�FDEOHV�LQ�WKH�FDELQ�RI�WKH�DLUFUDIW��

7KHUH� DUH� DOVR� SURJUDPV� DYDLODEOH� IRU� ODSWRS�
FRPSXWHUV��WKDW�ZLOO�WDNH�WKHLU�LQSXW�IURP�D�*36�
DQG� SURYLGH� D� PRYLQJ� PDS� GLVSOD\�� � $Q�
H[DPSOH� LV� WKH� -HSSHVHQ� )OLWH6WDU�)OLWH0DS��
7KHUH� LV� D� VKRUW� QRWH� RQ� WKLV� V\VWHP� LQ� WKH�
1RYHPEHU������LVVXH�RI� 3LORW���ZKLFK�UHIHUV�WR�
LWV� UHFRUGLQJ� IDFLOLW\� DQG� VKRZV� WKH� ODUJH� 3&�
GLVSOD\���$�GLIILFXOW\�ZLWK�WKLV�DSSURDFK�LV�WKH�
QHHG� WR� FDUU\� WKH� ODSWRS� LQ� WKH� DLU� ZLWK� \RX��
DSDUW�IURP�LWV�ZHLJKW�LW�LV�DQRWKHU�ORRVH�SLHFH�RI�
HTXLSPHQW� IORDWLQJ� DURXQG� LQ� WKH� DLUFUDIW��
)XUWKHU�� WKHUH� LV� WKH�SRVVLELOLW\�RI� LQWHUIHUHQFH�
ZLWK� WKH� DYLRQLFV� E\� WKH� ODSWRS�� DOWKRXJK�
QHLWKHU�RI�WKH�ODSWRSV�WKDW�,�KDYH�WULHG�KDYH�KDG�
DQ\�GHWHFWDEOH�HIIHFW��

,� VXVSHFW� WKDW� WKH� UHDVRQ� WKDW� ZH� DSSDUHQWO\�
FDQQRW�LPSURYH�RQ�WKH�HOGHUO\�6XUYH\�,,�LV�WKDW�
WKH� DYLDWLRQ�*36�PDUNHW� LV� QRZ� RQO\� D� VPDOO�
SDUW� RI� WKH� WRWDO�PDUNHW�� �:KHQ� WKH�6XUYH\� ,,�
FDPH� RXW� LW� DSSHDUHG� WR� EH� D� YDULDWLRQ� RQ� WKH�
PDLQ�*DUPLQ� DYLDWLRQ�PDULWLPH� VHWV�� WU\LQJ� WR�
WDUJHW� WKH� VSHFLDOLVW� VXUYH\�PDUNHW�� � 1RZ� WKH�
PDLQ�PDUNHWV�VHHP�WR�EH�RXWGRRU�UHFUHDWLRQ�RU�
FDU� QDYLJDWLRQ� V\VWHPV�� � 7KH� IRUPHU� PDUNHW�
VSDZQV� WKH� KDQG�KHOG� DYLDWLRQ� GHULYDWLYHV��
ZKLOVW�WKH�ODWWHU�JLYHV�XV�WKH�VHWV�WKDW�VLW�RQ�WRS�
RI� WKH� FRDPLQJ�� VXFK� DV� WKH� *DUPLQ� �����
1HLWKHU� PDUNHW� KDV� PXFK� QHHG� IRU� WUDFN�
UHFRUGLQJ�RU�HODERUDWH�GDWD�SURFHVVLQJ��

,I� ZH� GR� JR� DKHDG� DQG� WU\� D� GLIIHUHQW� *36�
V\VWHP�WR�WKH�6XUYH\�,,��,�KRSH�WKDW�ZH�ZLOO�EH�
DEOH�WR�JLYH�\RX�D�XVHU�UHSRUW�LQ�WKH�QH[W�LVVXH�
RI� $$5*QHZV���

$QRWKHU� DSSURDFK�PLJKW� EH� WR� XVH� D� VWDQGDUG�
*36� XQLW�� ZLWK� RU� ZLWKRXW� PRYLQJ� PDS��
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'LVHQFKDQWPHQW�

-LP�3LFNHULQJ�

5HJDUGOHVV�RI�LWV�RULJLQV�DQG�SXUSRVH��DQ�DLU�SKRWRJUDSK�KDV�UHPDLQHG��IRU�PRVW�DUFKDHRORJLVWV��PDLQO\�
D�VRXUFH�RI�LQIRUPDWLRQ�WKDW�FDQ�EH�FRQYHUWHG�LQWR�FRQYHQWLRQDO�HYLGHQFH�E\�D�μULWXDO¶�H[FDYDWLRQ��
/LWWOH� RI� WKH� FXPXODWLYH� UHFRUG� IURP� WKH� DLU� LV� NQRZQ� WR� DUFKDHRORJLVWV�� DQG� ZKHUH� VWXGLHV� RI�
SKRWRJUDSKV� KDYH� EHHQ� FDUULHG� RXW� WKH\� KDYH� EHHQ� RI� OLPLWHG� DUHDV� DQG� RIWHQ� E\� WKRVH�ZLWKRXW�
PHDQLQJIXO�WUDLQLQJ�LQ�WKH�LQWHUSUHWDWLRQ�RI�DLU�SKRWRJUDSKV��ZKLFK�IRU�RWKHU�GLVFLSOLQHV�LV�SUHFHGHG�E\�
H[WHQVLYH�DQG�OHQJWK\�WUDLQLQJ��

0XFK�WKH�VDPH�VLWXDWLRQ�H[LVWV�LQ�RWKHU�FRXQWULHV���,W�DULVHV�IURP�WKH�SURFHVV�E\�ZKLFK�SURILFLHQF\�LQ�
DUFKDHRORJ\�LV�REWDLQHG���7KH�SUDFWLFDO�VNLOOV�DUH�OHDUQW�UDWKHU�WKDQ�WDXJKW���3KRWRJUDSK\�LV�RQH�RI�WKH�
QRUPDO�PHWKRGV�RI�UHFRUGLQJ�WKH�SURJUHVV�RI�DQ�H[FDYDWLRQ��DQG�LW�KDV�VHHPHG�WR�EH�DQ�H[WHQVLRQ�RI�
WKLV�WR�WDNH�WKH�FDPHUD�LQWR�WKH�DLU���,Q�WKH�SDVW����\HDUV��KXQGUHGV�RI�DUFKDHRORJLVWV�KDYH�GRQH�VR��EXW�
WKH�QXPEHU�RI�WKHP�ZKR�REWDLQHG�DQ\�VLJQLILFDQW�LQIRUPDWLRQ�LV�QHJOLJLEOH���/DFN�RI�VXFFHVV�DW�WKLV�
HOHPHQWDU\�OHYHO�RI�RSHUDWLRQV�KDV�JLYHQ�ULVH�WR�TXLWH�LQFRUUHFW�RSLQLRQV�RQ�WKH�SRWHQWLDO�LQIRUPDWLRQ�
DYDLODEOH�IURP�SURSHUO\�WUDLQHG�DQG�PRWLYDWHG�VXUYHLOODQFH���7KH�LQFLGHQFH�RI�GLVFRYHU\�KDV�EHHQ�
HTXDWHG�ZLWK�WKH�LQFLGHQFH�RI�VLWH�GLVWULEXWLRQ��DQG�D�SDXFLW\�RI�HDV\�UHVXOWV�KDV�EHHQ�HTXDWHG�ZLWK�DQ�
DEVHQFH�RI�DUFKDHRORJLFDO�PDWHULDOV�LQVWHDG�RI�LQDGHTXDWH�REVHUYDWLRQ�WHFKQLTXHV���:LWKRXW�EHLQJ�
WUDLQHG� WR� RSHUDWH� LQ� WKH� DLU� DQG�ZLWKRXW� WKH� H[SHULHQFH� WKDW� KDV� WR� EH� EXLOW� RQ� WR� WKH� WUDLQLQJ��
DUFKDHRORJLVWV�FDQQRW�XQGHUVWDQG�WKH�DGYDQWDJHV�DQG�OLPLWDWLRQV�RI�DHULDO�VXUYHLOODQFH�RU�WKH�REMHFWLYHV�
LQ�PDNLQJ�LW�DYDLODEOH���7KHUH�KDV�EHHQ�QR�DWWHPSW�WR�DQDO\VH�WKH�IDFWRUV�WKDW�SURYLGH�HLWKHU�VXFFHVV�RU�
IDLOXUH�DQG�OLWWOH�KDV�EHHQ�OHDUQW�IURP�WKHP���:LWKRXW�GHWUDFWLQJ�DW�DOO�IURP�WKH�KRQRXU�GXH�WR�2�*�6�
&UDZIRUG�DV�WKH�SLRQHHU�RI�DLU�SKRWRJUDSK\�IRU�DUFKDHRORJ\�LQ�%ULWDLQ��LW�FDQ�EH�VWDWHG�WKDW�QRW�HYHU\�
RSLQLRQ�H[SUHVVHG�LQ�WKH�HDUO\�GD\V�RI�DQ\�QHZ�GHYHORSPHQW�LV�DQ�HWHUQDO�WUXWK���&UDZIRUG�ODWHU��LQ�D�
JHQHURXV�WULEXWH�WR�0DMRU�$OOHQ��DFNQRZOHGJHG�WKH�OLPLWDWLRQV�RI�KLV�RZQ�SURVSHFWLQJ�WHFKQLTXHV��EXW�
WKLV�ODWHU�VWDWHPHQW�VHHPV�DOPRVW�XQNQRZQ�WR�DUFKDHRORJLVWV���$OOHQ¶V�SURVSHFWLQJ�WHFKQLTXHV�RSHQHG�
XS�D�YDVW�QHZ�ILHOG�WKDW�&UDZIRUG�KDG�QRW�HQYLVDJHG��DQG�LW�LV�HTXDOO\�WUXH�WR�VD\�WKDW�ODWHU�H[SHULHQFH�
DQG�WHFKQLTXHV�KDYH�RSHQHG�XS�D�YDVWHU�ILHOG�WKDQ�$OOHQ�HQYLVDJHG���8QOHVV��LW�LV�WKRXJKW�WKDW�WKH�
SURWRW\SH�RI�DQ\WKLQJ�LV�OLNHO\�WR�EH�WKH�XOWLPDWH��WKLV�LV�VXUHO\�WKH�QRUPDO�SURFHVV���7KH�FRQWH[W�LQ�
ZKLFK�&UDZIRUG�DVVHVVHG�KLV�GLVFRYHULHV�ZDV�WKDW�RI�D�ODQGVFDSH�LQ�ZKLFK�DUFKDHRORJLFDO�PDWHULDO�ZDV�
VFDUFH�DQG�GLVSHUVHG���:H�PXVW�QRZ�FRQVLGHU�WKH�HQWLUH�ODQGVFDSH�DV�RQH�VLQJOH�DUFKDHRORJLFDO�VLWH��

$OWKRXJK�RQO\�D�VPDOO�DPRXQW�RI�WKH�HYLGHQFH�IURP�WKH�DLU�WKDW�KDV�EHHQ�DFFXPXODWLQJ�LQ�WKH�SDVW����
\HDUV�KDV�EHHQ�DEVRUEHG�LQWR�WKH�DUFKDHRORJLFDO�HWKRV��LW�KDV�EHHQ�REYLRXV�IRU�PRUH�WKDQ����\HDUV�WKDW�
WKH� DUFKDHRORJLFDO� WHFKQLTXHV� RI� LQYHVWLJDWLRQ�� PDLQO\� EDVHG� RQ� FDUHIXO� H[FDYDWLRQ�� WKDW� ZHUH�
GHYHORSHG�ZKHQ�LW�ZDV�WKRXJKW�WKDW�WKH�DPRXQW�RI�VXUYLYLQJ�HYLGHQFH�ZDV�VPDOO��GLVSHUVHG��DQG�ILQLWH��
ZLOO�QHYHU�VHUYH�IRU�PRUH�WKDQ�D�IUDFWLRQ�RI�WKH�HYLGHQFH�WKDW�LV�EHLQJ�GLVFRYHUHG�DW�D�VWLOO�DFFHOHUDWLQJ�
SDFH���(YHQ����\HDUV�DJR��RQH�FRXOG�VXJJHVW�QRW�RQO\�WKDW�WKH�VXUYLYLQJ�HYLGHQFH�ZDV�YDVWO\�JUHDWHU�LQ�
YROXPH�WKDQ�KDG�EHHQ�EHOLHYHG��EXW�DOVR�WKDW�WKHUH�ZDV�D�YDVWO\�JUHDWHU�YDULHW\�RI�LW���0XFK�RI�LW�LV�RI�D�
NLQG� WKDW� LV� XQOLNHO\� WR� SURYLGH� FRQYHQWLRQDO� DUFKDHRORJLFDO� PDWHULDO� WKURXJK� FRQYHQWLRQDO�
H[FDYDWLRQV���1HYHUWKHOHVV��PDLQVWUHDP�DUFKDHRORJ\�KDV�FRQWLQXHG�WR�XVH�PRVW�RI�LWV�UHVRXUFHV�RQ�
WHFKQLTXHV� WKDW� DUH� QR� ORQJHU� UHOHYDQW� WR� WKH� ODUJHU� ERG\� RI� HYLGHQFH� QRZ� DYDLODEOH� IURP� DHULDO�
DUFKDHRORJ\�DQG�KDV�QRW� WULHG�WR�LQFRUSRUDWH� WKLV�QHZ�DQG�VWLOO� UDSLGO\�LQFUHDVLQJ�YROXPH�LQWR�LWV�
GHOLEHUDWLRQV��

:KHQ�LW�ZDV�WKRXJKW�WKDW�WKH�SDWWHUQ�RI�HDUOLHU�ODQG�XVH�LQ�%ULWDLQ�ZDV�FRQILQHG�WR�D�IHZ�VRLOV�WKDW�E\�D�
IRUWXQDWH�FRLQFLGHQFH�ZHUH�FURSPDUN�VHQVLWLYH��WKLV�EHOLHI�VWLOO�SHUVLVWV�DPRQJVW�VRPH�DUFKDHRORJLVWV���
ORQJ�UDQJLQJ�UHFRQQDLVVDQFHV�FRXOG�EH�VHOHFWLYH�DQG�FRQFHQWUDWH�RQ�OLPLWHG�DUHDV���/DWWHUO\��KRZHYHU��
LW� KDV�EHFRPH� LQFUHDVLQJO\� FOHDU� WKDW�ZKHQHYHU� WKH� DSSURSULDWH� LQWHQVLYH� VWXG\� LV� XQGHUWDNHQ�E\�
H[SHULHQFHG�SUDFWLWLRQHUV�LQ�WKH�DLU��LW�FDQ�SURYLGH�HYLGHQFH�RI�HDUOLHU�ODQG�XVH��WKRXJK�WKLV�HYLGHQFH�LV�



$$5*QHZV�����0DUFK�������

���

QRW�QHFHVVDULO\�RI�WKH�NLQG�VRXJKW�E\�FRQYHQWLRQDO�H[FDYDWLRQV�RU�LGHQWLILHG�E\�HDVLO\�VHHQ�FURSPDUNV��
(DFK�DUHD��EH�LW�FRQVLGHUHG�LQ�JHRORJLFDO�RU�DGPLQLVWUDWLYH�WHUPV��LV�D�VSHFLILF�VXEMHFW��WKDW�UHTXLUHV�WKH�
XVH�RI�VSHFLILF�WHFKQLTXHV�DW�H[DFWO\�WKH�ULJKW�WLPHV��,Q�%ULWDLQ�DV�D�ZKROH�� WKHUH�DUH�KXQGUHGV�RI�
GLIIHUHQW�DUHDV�ZKHUH�ORQJ�WHUP�VWXG\�ZLOO�SURYLGH�QDUURZ�μZLQGRZV¶�LQWR�WKHLU�HDUOLHU�ODQG�XVH��EXW�
WKLV�ZLOO�RQO\�RFFXU�RQFH�LW�LV�DVVXPHG�WKDW�IURP�HDUOLHVW�SUHKLVWRULF�WLPHV�PDQ�OLYHG�HYHU\ZKHUH��DQG�
WKDW�DUFKDHRORJLFDO�ILHOG�VXUYH\�FRQVLVWV�RI�ORRNLQJ�IRU�HYLGHQFH�RI�WKLV�ERWK�RQ�WKH�JURXQG�DQG�IURP�
WKH�DLU��LQVWHDG�RI�PHUHO\�VHHNLQJ�VLWHV�VXLWDEOH�IRU�H[FDYDWLRQ��

7KH� REMHFWLYHV� RI� DHULDO� DUFKDHRORJ\� DUH� QRW� DWWDLQDEOH� E\� SURYLGLQJ� DUFKDHRORJLVWV�� GHYRLG� RI�
VLJQLILFDQW� WUDLQLQJ�DQG�H[SHULHQFH� LQ� WKH�DLU��ZLWK�D� IHZ�KRXUV� IO\LQJ� LQ�ZKDWHYHU�ZLOO�JHW� WKHP�
DLUERUQH���7KHVH�REMHFWLYHV�GR�QRW�EHFRPH�PRUH�DWWDLQDEOH�E\�DWWHQGLQJ�D�IHZ�OHFWXUHV�RQ�FDPHUDV��
DHULDO� DUFKDHRORJ\�� RU� SKRWRJUDSKLF� LQWHUSUHWDWLRQ�� � ,Q� GHDOLQJ� ZLWK� WKH� LQWHUSUHWDWLRQ� RI� DLU�
SKRWRJUDSKV�IURP�DQ\�VRXUFH��-RKQ�%UDGIRUG�ODLG�GRZQ�WKH�GLFWXP�WKDW�WKH�DPRXQW�RI�VLJQLILFDQW�GDWD�
GHULYHG� IURP� DLU� SKRWRJUDSKV� LV� LQ� GLUHFW� SURSRUWLRQ� WR� WKH� LQWHUSUHWHU¶V� H[SHULHQFH�� � 7KH� VDPH�
OLPLWDWLRQ� DSSOLHV� WR� DQ� DUFKDHRORJLVWV� H[SHULHQFH� LQ� WKH� DLU�� � ,W� LV� HTXDOO\� GLVDSSRLQWLQJ� WKDW�
DUFKDHRORJLVWV�VWLOO�GR�QRW�UHDOLVH�WKDW�XQOHVV�WKHUH�LV�D�FRPPLWPHQW�WR�WKH�SXUVXLW�DQG�GHYHORSPHQW�RI�
DQ�XQLQWHUUXSWHG�VWXG\�IURP�WKH�DLU�IRU�GHFDGHV��WKHUH�LV�QR�SRLQW�LQ�VWDUWLQJ�LW�DW�DOO��HLWKHU�DW�RQH¶V�
RZQ�H[SDQVH�RU�ZLWK�WKH�DVVLVWDQFH�RI�SXEOLF�IXQGV��

,Q�UHWURVSHFW��LW�LV�HDV\�WR�VHH�WKDW�LW�KDV�EHHQ�D�PLVWDNH�WR�WU\�WR�FORVHO\�DOO\�HYLGHQFH�RI�WKH�YHUWLFDO�
VWUDWLJUDSK\�REWDLQHG�IURP�WKH�H[FDYDWLRQ�RI�GHVHUWHG�VLWHV�ZLWK�WKH�VSDWLDO�LQIRUPDWLRQ�DYDLODEOH�IURP�
WKH�DLU��,W�LV�QRW�D�PDWWHU�RI�RQH�EHLQJ�ULJKW�DQG�WKH�RWKHU�ZURQJ��EXW�RI�WKH�IDFW�WKDW�WKH�PLFURVFRSH�DQG�
WHOHVFRSH�SURYLGH�GLIIHUHQW�HYLGHQFH�IURP�WKH�VDPH�VXEMHFW���7KH�VSDWLDO�HYLGHQFH�VXJJHVWV�PXFK�PRUH�
SHUPDQHQFH�LQ�WKH�ODQGVFDSH�WKDQ�WKH�VWUDWLILHG�HYLGHQFH�RI�WKH�OHVV�SHUPDQHQW�DQG�GHVHUWHG�GRPHVWLF�
VLWHV��ZKLFK�LQ�D�ODWHU�DQG�PRUH�DUDEOH�SHULRG�DUH�PRUH�OLNHO\�WR�VXUYLYH�DQRPDORXVO\�XQGHU�SDVWXUH�
WKDQ�LQ�FXOWLYDWHG�ILHOGV��

:KHUH� WKHUH�KDV�EHHQ�FRQWLQXRXV�ODQG�XVH�DQ\ZKHUH��ZKDW�FRQYHQWLRQDO�DUFKDHRORJLFDO�HYLGHQFH�
UHPDLQV�WR�VKRZ�LW"��,V�D�GHVHUWHG�VLWH��ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�WKRVH�RI�WKH�SRVW�5RPDQR�%ULWLVK�
SHULRG��W\SLFDO�RU�XQW\SLFDO�RI�ODQG�XVH�DURXQG�LW"��'RHV�GHVHUWLRQ�RI�VLWHV�RQ�D�IORRG�SODLQ�FRLQFLGH�
ZLWK�GHVHUWLRQV�RQ�SHULSKHUDO�ODQG"��:KDW�LV�WKH�ZLGHU�ODQGVFDSH�FRQWH[W�RI�WKH�ZHWODQG�VLWHV"��:HUH�
ODUJH�1HROLWKLF�PRQXPHQWV�VLWHG�RQ�IORRG�SODLQV�EHFDXVH�WKH�ODQG�ZDV�PDUJLQDO�UDWKHU�WKDQ�GHVLUDEOH"�
7KH�H[FDYDWRU�FDQ�VHHN�WKH�DQVZHUV�WR�VXFK�TXHVWLRQV��EXW�FDQQRW�DVN�WKHP�ZLWKRXW�LQFRUSRUDWLQJ�WKH�
DLU�HYLGHQFH�LQWR�D�QHZ�IUDPHZRUN�ZLWK�D�QHZ�SKLORVRSK\��

7KHUH� LV� D� SULRULW\� IRU� DHULDO� DUFKDHRORJ\� WR� UHFRUG� DV�PXFK� DV� SRVVLEOH� EHFDXVH� RI� WKH� ORVV� RI�
LQIRUPDWLRQ�DQG�HYLGHQFH�LQ�WKH�FRXUVH�RI�QRUPDO�DJULFXOWXUH���7KLV�ORVV� LV�JUHDWHU�WKDQ�WKDW�IURP�WKH�
FKDQJHV�LQ�ODQG�XVH���$�IDU�JUHDWHU�QHHG��KRZHYHU��LV�WR�FRQYLQFH�DUFKDHRORJLVWV�RI�WKH�LPSOLFDWLRQV�RI�
WKH�QHZ�DQG�XQH[DPLQHG�HYLGHQFH��EHFDXVH�LW�LV�RQO\�WKURXJK�WKLV�WKDW�WKHUH�FDQ�EH�D�PHDQLQJIXO�
UHYLHZ� RI� LQWHUHVWV� DQG� SULRULWLHV�� � :LWKRXW� WKLV�� D� UHYLHZ� ZRXOG� EH� FDUULHG� RXW� LQ� VSLWH� RI�
DUFKDHRORJLFDO�LQGLIIHUHQFH�LQVWHDG�RI�EHFDXVH�RI�DUFKDHRORJLVWV¶�LQWHUHVW��
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$Q�RSWLPLVWLF�IXWXUH"�

%RE�%HZOH\�

:K\�GLG�RXU�(GLWRU��5RJ��DVNHG�PH�WR�ZULWH�D�FRPPHQWDU\�WR�-LP�3LFNHULQJ¶V�FRQWULEXWLRQ"�
&RXOG�LW�EH�EHFDXVH�,�VXJJHVWHG�WR�KLP�WKDW�$$5*QHZV�VKRXOG�SXEOLVK�-LP¶V�WKRXJKWV��ZKLFK�
IRUP�SDUW�RI�WKH�PDQ\�FRPPXQLFDWLRQV�WKDW�-LP�VHQGV�PH"�

-LP¶V�PHVVDJH�LV�WKDW�WKH�WHFKQLTXHV�ZKLFK�FDQ�IXQGDPHQWDOO\�WUDQVIRUP�RXU�XQGHUVWDQGLQJ�RI�
ZKDW�KDSSHQHG�LQ�WKH�SDVW�DUH�RIWHQ�WKH�ODVW�WR�EH�UHFRJQLVHG��7KLV�LV�UHOHYDQW�IRU�DHULDO�VXUYH\�
DQG�KDV�EHHQ�WUXH�IRU�WKH�SDVW�IRUW\�\HDUV�RU�PRUH���7KH�PDMRU�UHFRPPHQGDWLRQ�RI� $�0DWWHU�RI�
7LPH� �5&+0(�������ZDV�WR�LQFUHDVH�WKH�UHVRXUFHV�IRU�DLU�SKRWRJUDSK\�DQG�PDSSLQJ�EXW�WKH�
JRYHUQPHQW�UHVSRQVH�ZDV�WR�HPSOR\�WKUHH�SHRSOH�WR�H[FDYDWH�WKUHDWHQHG�VLWHV���)RUWXQDWHO\��
VLQFH�WKHQ�WKHUH�KDV�EHHQ�D�VXUH�EXW�VWHDG\�LQFUHDVH�LQ�DZDUHQHVV�RI�WKH�LPSRUWDQFH�RI�WKH�
FRQWULEXWLRQ�DHULDO�VXUYH\�FDQ�PDNH�WR�DUFKDHRORJ\��

,�KDYH�DQ�RSWLPLVP�WKDW� DHULDO�VXUYH\� LV�EHJLQQLQJ�WR�JDLQ�DSSURSULDWH�UHFRJQLWLRQ�DW�DOO�
OHYHOV� RI� VRFLHW\� �DPDWHXU� DQG� SURIHVVLRQDO�� EXW� WKDW�ZH�PXVW� QRW� EH� FRPSODFHQW�� �7KLV�
UHFRJQLWLRQ�KDV�QRW��\HW��EHHQ�WUDQVODWHG�LQWR�IXQGLQJ�LQ�DOO�SDUWV�RI�%ULWDLQ�DQG�WKH�SRVLWLRQ�RQ�
WKH�(XURSHDQ�FRQWLQHQW�LV�HYHQ�ZRUVH���7KH�NH\�HOHPHQW�WR�SURPRWH��ZKLFK�-LP�PHQWLRQV��LV�
WKH�FRQFHSW�WKDW�WKH�μZKROH�RI�WKH�HQYLURQPHQW¶��WKH�μFRXQWU\VLGH¶�RU�WKH�μODQGVFDSH¶�LV�D�
KXPDQ�DUWHIDFW���$LU�SKRWR�LQWHUSUHWHUV��RU�DHULDO�VXUYH\RUV�KDYH�WR�WDNH�WKH�OHDG�QRW�MXVW�LQ�
UHDGLQJ�WKH�ODQGVFDSH��DQG�XQGHUVWDQGLQJ�ODQGVFDSH�FKDQJH��EXW�LQ�SURPRWLQJ�WKLV�KROLVWLF�
YLHZ�RI�WKH�ODQGVFDSH��

7KH�UHDVRQV�,�KDYH�DQ�RSWLPLVWLF�YLHZ��HVSHFLDOO\�IRU�(QJODQG��DUH��

·� 3URMHFWV�KDYH�EHHQ�RQJRLQJ�IRU�PDQ\�\HDUV�ZKLFK�SURYLGH�WKH�EDVLF�LQIRUPDWLRQ�WR�
SURYLGH� WKH�HYLGHQFH� WR�VXSSRUW� WKH� LQFOXVLYH�� ODQGVFDSH�YLHZ�RI�DUFKDHRORJ\��DV�
RSSRVHG�WR�WKH�YLHZ�WKDW�WKHUH�DUH�VLQJOH��GLVDUWLFXODWHG�VLWHV����7KHVH�FKDUDFWHULVDWLRQ�
SURMHFWV��HVSHFLDOO\�WKH�+LVWRULF�/DQGVFDSH�&KDUDFWHULVDWLRQ�SURMHFW�DQG�WKH�1DWLRQDO�
0DSSLQJ�3URJUDPPH��ERWK�IXQGHG�E\�(QJOLVK�+HULWDJH��DUH�GHOLYHULQJ�LQIRUPDWLRQ��LQ�
D�XVDEOH�IRUP��ZKLFK�EXLOGV�RQ�D�FHQWXU\�RI�GDWD�FROOHFWLRQ��

·� 7KH�UHFRJQLWLRQ�E\�WKH�0RQXPHQWV�3URWHFWLRQ�3URJUDPPH��LQ�(QJODQG��WKDW�LWV�ZRUN�
FDQQRW�EH�ILQLVKHG�XQWLO�WKH�ZRUN�RI�103�KDV�EHHQ�FRPSOHWHG�IRU�D�ODUJHU�DUHD�WKDQ�DW�
SUHVHQW��

·� 7KH�JURZLQJ�DZDUHQHVV�E\�WKH�PDMRU�IXQGLQJ�ERGLHV��%ULWLVK�$FDGHP\��1$72��DQG�
WKH�(XURSHDQ�&RPPLVVLRQ��YLD�WKH�&XOWXUH������SURJUDPPH��WKDW�DHULDO�VXUYH\�LV�DQ�
LPSRUWDQW��DQG�KLWKHUWR�SRRUO\�UHVRXUFHG��WHFKQLTXH�DQG�VKRXOG�EH�GHYHORSHG�LQ�WKH�
FRPLQJ�GHFDGHV�RI�WKH�WZHQW\�ILUVW�FHQWXU\��

'XULQJ������WKHUH�ZLOO�EH�D�QXPEHU�RI�HYHQWV�ZKLFK�KHOS�WR�GHYHORS�IXWXUH�VWUDWHJLHV�IRU�
DHULDO�VXUYH\�LQ�(XURSH��EXLOGLQJ�RQ�WKH�FRQVWUXFWLYH�ZRUNVKRS�KHOG�LQ�3RODQG�LQ�1RYHPEHU�
������IXQGHG�E\�1$72����$�NH\�HOHPHQW�LQ�WKLV�ZLOO�EH�WKH�WZR�GD\�FRQIHUHQFH�DW�WKH�%ULWLVK�
$FDGHP\��0D\����WK��DQG����WK���ZKLFK�LV�DLPHG�DW�GHYHORSLQJ�IXWXUH�VWUDWHJ\�DQG�SUDFWLFH�E\�
HQJDJLQJ�ZLWK�WKRVH�ZKR�PDNH�GHFLVLRQV�DERXW�WKH�IXWXUH�RI�DUFKDHRORJLFDO�UHVHDUFK��IXQGHG�
E\�WKH�$FDGHP\�DQG�WKH�(XURSHDQ�&RPPLVVLRQ¶V�&XOWXUH������SURJUDPPH����)XUWKHU�GHWDLOV�
RI�WKH�&XOWXUH������SURMHFW�DUH�OLVWHG�HOVHZKHUH�LQ�WKLV�QHZVOHWWHU��
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:H�KDYH�WR�EUHDN�RXW�IURP�WKH�FRQILQHV�RI�D�μVHUYLFH�WHFKQLTXH�IRU�RWKHU�GLVFLSOLQHV�ZLWKLQ�
DUFKDHRORJ\¶�DQG�GHYHORS�SKLORVRSKLFDO�DQG�PHWKRGRORJLFDO�SULQFLSOHV�ZKLFK�XQGHUSLQ�ZKDW�
ZH�GR��EXW�ZKLFK�KDYH�QRW�EHHQ�GLVFXVVHG�RU�GHYHORSHG�VLQFH�WKH�WHFKQLTXHV�ODLG�GRZQ�E\�WKH�
SLRQHHUV�� HVSHFLDOO\�&UDZIRUG��$OOHQ��5LOH\�� 6W� -RVHSK� DQG� -LP�3LFNHULQJ�� �:H� KDYH� WR�
LQWHJUDWH�PRUH�FORVHO\�ZLWK�RWKHU�ZRUNHUV�RI�RXU�ILHOG�DQG�LW�LV�D�HQFRXUDJLQJ�VLJQ�WKDW�D�MRLQW�
PHHWLQJ�RI�DHULDO�DUFKDHRORJLVWV�DQG�JHRSK\VLFLVWV�ZLOO�EH�KHOG�LQ�9LHQQD�WKLV�6HSWHPEHU��DV�
ZHOO� DV� D�ZRUNVKRS�RQ� DHULDO� SKRWRJUDSK\�DQG�PRQXPHQW�PDQDJHPHQW� DW� WKH�(XURSHDQ�
$VVRFLDWLRQ�RI�$UFKDHRORJLVWV�FRQIHUHQFH�LQ�(VVOLQJHQ��DOVR�LQ�6HSWHPEHU����7KH�($$�KDV�
EHHQ� YHU\� VXSSRUWLYH� LI� DHULDO� VXUYH\� DQG� KDV� DGRSWHG� WKH� 5RXQG� 7DEOH� VWDWHPHQW� �VHH�
$$5*QHZV� ����������

7R�DFKLHYH� WKLV�JRDO�ZH�ZLOO�QHHG�VRPH�OXFN�EXW�ZH�VWLOO�QHHG� WR�ILQG�D�EHWWHU�PHDQV� WR�
KLJKOLJKW�WKH�IDFW�WKDW�WKRXVDQGV�RI�VLWHV�DUH�EHLQJ�GHVWUR\HG�HYHU\�\HDU��7LPH�LV�IDVW�UXQQLQJ�
RXW�WR�ZDLW�IRU�WKRVH�ZKR�GHWHUPLQH�IXWXUH�DUFKDHRORJLFDO�VWUDWHJ\�WR�PDNH�GHFLVLRQV�ZKLFK�JR�
EH\RQG�LQGLYLGXDO�H[FDYDWLRQV�RU�VLWH�RULHQWHG�DUFKDHRORJ\���7KHUH�LV�D�QHHG�IRU�D�VLJQLILFDQW�
VKLIW�LQ�DUFKDHRORJLFDO�UHVHDUFK�LI�WKH�OHVVRQV�RI�WKH�WZHQWLHWK�FHQWXU\�DUH�WR�EH�OHDUQHG���-LP�
PD\�ILQG�WKLV�DV�IUXVWUDWLQJ�DV�ZH�DOO�GR�EXW�LW�GRHV�QRW�PHDQ�ZH�VKRXOG�JLYH�XS�WU\LQJ��

5HIHUHQFH�
5&+0(�������� $�0DWWHU�RI�7LPH��DQ�DUFKDHRORJLFDO�VXUYH\�RI�WKH�ULYHU�JUDYHOV�RI�(QJODQG��

/RQGRQ�

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa�

($$�$QQXDO�0HHWLQJ������LQ�(VVOLQJHQ��*HUPDQ\�

,QFOXGHG�DW�($$�LV�DQ�$$5*�VSRQVRUHG�5RXQG�7DEOH�RQ�6DWXUGD\����6HSWHPEHU�������
$HULDO�$UFKDHRORJ\���D�SRZHUIXO�WRRO�WR�H[SORUH�DQFLHQW�(XURSHDQ�ODQGVFDSHV�DQG�IRU�
PRQXPHQW�SURWHFWLRQ�
8QIRUWXQDWHO\�GDWHV�RI�$$5*�DW�9LHQQD�DQG�($$�(VVOLQJHQ�FRLQFLGH��
7KH�($$�PHHWLQJ�LV�D�FUXFLDO�IRUXP�IRU�WKH�SURPRWLRQ�RI� DHULDO�VXUYH\��DW�WKH��SURIHVVLRQDO�
OHYHO� LQ� (XURSH� DQG� WKH� RUJDQLVHUV� ZLOO� DUUDQJH� LW� VR� WKDW� RXU� VSHDNHUV� FDQ� WDON� WR� WKH�
SROLF\PDNHUV��WKH�FKLHIV�RI�WKH�VWDWH�DUFKDHRORJ\�VHUYLFHV�DERXW�DHULDO�VXUYH\�LQ�D�URXQG�WDEOH�
IRUXP��
)RU�GHWDLOHG�LQIRUPDWLRQ�DQG�WR�UHJLVWHU�FRQWDFW��
&RQJUHVV�2IILFHV�DQG�,QIRUPDWLRQ�5HIHUDW�
6WDGW�(VVOLQJHQ����0DUNWSODW]�����'�������(VVOLQJHQ�DP�1HFNDU��*HUPDQ\��
7HO����������������������)D[��������������������
(PDLO�� HDD����#(VVOLQJHQ�GH������+RPHSDJH�� ZZZ�HVVOLQJHQ�GH�HDD���

/DQGHVGHQNPDODPW�%DGHQ�:XHUWWHPEHUJ�
$UFKDHRORJLVFKH�'HQNPDOSIOHJH��6LOEHUEXUJVWU�������'�������6WXWWJDUW��*HUPDQ\��
7HO������������������)D[�����������������
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7KH� $GYDQFHG� 5HVHDUFK� :RUNVKRS� ZDV�
RUJDQLVHG� E\� FR�GLUHFWRUV� 'U� 5REHUW� %HZOH\�
�(QJOLVK� +HULWDJH�� 8.�� DQG� 'U� :ORGHN�
5DF]NRZVNL� �,QVWLWXWH� RI� 3UHKLVWRU\�� $GDP�
0LFNLHZLF]�8QLYHVLW\��3R]QDQ��3RODQG���DQG�D�
FRPPLWWHH� RI� 'U� 2WWR� %UDDVFK� �*HUPDQ\���
&KULV� 0XVVRQ� �8.�� DQG� 'DY\� 6WUDFKDQ�
�$$5*��8.���

7KH� :RUNVKRS� ZDV� RSHQHG� E\� ZHOFRPLQJ�
VSHHFKHV� IURP� 'U� 0DUHN� 5XELQNRZLF]�� WKH�
9LFH� *HQHUDO�&RQVHUYDWRU� RI� 0RQXPHQWV�
�:DUVDZ���0U�7RPDV]�0DOHSV]\��3UHVLGHQW�RI�
WKH� &LW\� RI� /HV]QR�� 3URIHVVRU� +DQQD� .RFND��
.UHQ]�� +HDG� RI� WKH� ,QVWLWXWH� RI� 3UHKLVWRU\� DW�
$GDP� 0LFNLHZLF]� 8QLYHVLW\�� 3R]QDQ��
3URIHVVRU� 'DQXWD� 0LQWD�7ZRU]RZVND�� 9LFH��
'HDQ� RI� WKH� )DFXOW\� RI� +LVWRU\�� $GDP�
0LFNLHZLF]� 8QLYHVLW\�� 3R]QDQ�� 'U� -DFHN�
.DEDFLQVNL�� 9LFH�&KDLUPDQ� RI� WKH� 3R]QDQ�
3UHKLVWRULF� 6RFLHW\�� DQG� 'DY\� 6WUDFKDQ��
&KDLUPDQ�RI�WKH�$HULDO�$UFKDHRORJ\�5HVHDUFK�
*URXS��

2YHU�WKH�WKUHH�GD\V�RI�WKH�:RUNVKRS����SDSHUV�
ZHUH� GHOLYHUHG� DQG� GLVFXVVHG� E\� RYHU� ���
SDUWLFLSDQWV�� LQFOXGLQJ� D� QXPEHU� RI� LQWHUHVWHG�
3ROLVK� DUFKDHRORJLVWV� DWWHQGLQJ� DW� WKHLU� RZQ�
H[SHQVH�� �3DUWLFLSDQWV�FDPH�IURP����FRXQWULHV�
DQG� WKH� LQFOXVLRQ� RI� VFLHQWLVWV� IURP�$UPHQLD��
*UHHFH�� ,WDO\�� 5XVVLD�� DQG� 7XUNH\� ZDV�
HVSHFLDOO\�XVHIXO�IRU�HQFRXUDJLQJ�WKH�H[SDQVLRQ�
RI�$HULDO�6XUYH\�IRU�DUFKDHRORJ\� LQ� WKH�ZLGHU�
JHRJUDSKLFDO� FRQWH[W�� � 7KLV� ZDV� WKH� ILUVW�
PHHWLQJ� RI� LWV� NLQG� WR� EH� KHOG� LQ� 3RODQG� RQ�
$HULDO�6XUYH\��DQG�LW�ZLOO�XQGRXEWHGO\�KHOS�WR�
SURPRWH� WKH� GHYHORSPHQW� RI� WKH� VXEMHFW� DW� DQ�
LPSRUWDQW�WLPH���,Q�WKH�\HDU�������IRU�LQVWDQFH��
3RODQG�KDG�D�UHPDUNDEO\�JRRG�VXPPHU�IRU�WKH�
GLVFRYHU\�RI�μQHZ¶�DUFKDHRORJLFDO�VLWHV��EXW�DW�
WKH�VDPH�WLPH�PDQ\�RSSRUWXQLWLHV�ZHUH�PLVVHG�
WKURXJK� ODFN�RI� UHVRXUFHV��ERWK� LQ�3RODQG�DQG�
DFURVV�WKH�UHVW�RI�&HQWUDO�(XURSH��

1$72�6FLHQFH�3URJUDPPH��$GYDQFHG�5HVHDUFK�:RUNVKRS��
$HULDO�$UFKDHRORJ\�±�'HYHORSLQJ�)XWXUH�3UDFWLFH�

/HV]QR��3RODQG��������1RYHPEHU������

7KH�IROORZLQJ�LV�DEVWUDFWHG�IURP�WKH�RIILFLDO�VXPPDU\�ZULWWHQ�E\�WKH�RUJDQLVHUV�DQG�VXEPLWWHG�
WR�WKH�VSRQVRULQJ�ERG\���)XOO�SXEOLFDWLRQ�RI�WKH�SDSHUV�LV�SODQQHG�IRU�1RYHPEHU�������

)URP�WKH�VFLHQWLILF�SRLQW�RI�YLHZ�WKH�:RUNVKRS�
SURYHG� H[WUHPHO\� SRVLWLYH�� � 6RPH� LPSRUWDQW�
GLUHFWLRQV�IRU�WKH�IXWXUH�GHYHORSPHQW�RI�$HULDO�
6XUYH\� LQ� (XURSH� ZHUH� IRUPXODWHG� DQG�
LQFRUSRUDWHG� LQWR� :RUNVKRS� UHVROXWLRQV�
DFFHSWHG� XQDQLPRXVO\� E\� WKH� SDUWLFLSDQWV��
$PRQJ�WKHVH�ZDV�D�FDOO�IRU�RSHQ�DFFHVV�WR�WKH�
VNLHV� RI�(XURSH� IRU� DUFKDHRORJLFDO� DLU� VXUYH\��
DQG�IRU�XQIHWWHUHG�DFFHVV�WR�H[LVWLQJ�DUFKLYHV�RI�
�PDLQO\�� YHUWLFDO� DLU� SKRWRJUDSKV� WDNHQ� IRU�
QRZ�UHGXQGDQW�PLOLWDU\�RU�RWKHU�SXUSRVHV��

7KH� PHHWLQJ� UHSHDWHGO\� HPSKDVLVHG� WKH� QHHG�
IRU� LQFUHDVHG� UHVRXUFHV� IRU� $HULDO� 6XUYH\�
SURMHFWV� WKURXJKRXW� (XURSH�� VR� DV� WR� SURPRWH�
WKH�GLVFRYHU\��XQGHUVWDQGLQJ�DQG�SURWHFWLRQ�RI�
WKH� VKDUHG� DUFKDHRORJLFDO� KHULWDJH�� ,Q� WKLV�
FRQWH[W�LW�ZDV�SDUWLFXODUO\�HQFRXUDJLQJ�WR�OHDUQ�
WKDW�WKH�(XURSHDQ�8QLRQ�KDV�UHFHQWO\�DZDUGHG�
D� JUDQW� IRU� D� SURMHFW� HQWLWOHG� &RQVHUYDWLRQ�
WKURXJK�$HULDO�$UFKDHRORJ\�� XQGHU� LWV�&XOWXUH�
�����VFKHPH��7KH�1$72�:RUNVKRS�LQ�/HV]QR�
WKXV� IRUPHG� WKH� ILUVW� HYHQW� LQ� D� \HDU� RI� EXV\�
DFWLYLW\� IRU� DHULDO� DUFKDHRORJLVWV� DFURVV� WKH�
ZKROH�RI�(XURSH��

7KHUH� ZHUH� �� PDMRU� WKHPHV� ZLWKLQ� WKH�
ZRUNVKRS��
���8QGHUVWDQGLQJ�/DQGVFDSHV��EHWZHHQ�LGHDV�
DQG� WHFKQRORJ\��� )LYH� VSHDNHUV� KLJKOLJKWHG�
PDMRU� DFKLHYHPHQWV� LQ� SURPRWLQJ� JUHDWHU�
XQGHUVWDQGLQJ� RI� DUFKDHRORJLFDO� VLWHV� DQG�
ODQGVFDSHV��XVLQJ�DHULDO�VXUYH\V��LQ�%ULWDLQ�DQG�
(XURSH��

��� 0DNLQJ� WKH� EHVW� RI� D� JRRG� MRE�� XVLQJ�
H[LVWLQJ� DLU� SKRWR� DUFKLYHV��� � )RXU� SDSHUV� RQ�
GLYHUVH� WRSLFV� IURP� XQORFNLQJ� WKH� H[LVWLQJ�
KLVWRULF�DUFKLYHV�IURP�WKH�6HFRQG�:RUOG�:DU��
XVLQJ� *,6�� FRPSXWHULVDWLRQ� RI� H[LVWLQJ�
FROOHFWLRQV� DQG� XVLQJ� KLVWRULF� DHULDO�
SKRWRJUDSKV� WR� DVVHVV� WKH� FKDQJH� �DQG�
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5HVROXWLRQV�
$UFKDHRORJLVWV�DQG�RWKHU�VFLHQWLVWV�IURP�1$72��SDUWQHU�DQG�IULHQGO\�FRXQWULHV��SDUWLFLSDWLQJ�
LQ� DQ�$GYDQFHG� 5HVHDUFK�:RUNVKRS� DW� /HV]QR�� 3RODQG�� RQ� ������1RYHPEHU� ������ UH��
DIILUPHG�WKHLU�EHOLHI�LQ�WKH�FRQWULEXWLRQ�WKDW�DHULDO�DUFKDHRORJ\�FDQ�PDNH�WR�WKH�GLVFRYHU\��
LQWHUSUHWDWLRQ�DQG�FRQVHUYDWLRQ�RI�WKH�FRPPRQ�FXOWXUDO�KHULWDJH�RI�(XURSH��WKH�0HGLWHUUDQHDQ�
DQG�WKH�1HDU�(DVW��

,Q�GRLQJ�VR�WKH\�VWUHVVHG�WKH�QHHG�IRU�LQFUHDVHG�UHVRXUFHV�IRU�DHULDO�VXUYH\�DQG�UHODWHG�VWXGLHV��
DQG�IRU�KLJK�VWDQGDUGV�RI�SUDFWLFH�DQG�FR�RSHUDWLRQ�LQ�WKHLU�DSSOLFDWLRQ��VR�DV�WR�DFKLHYH�IXOO�
YDOXH�IURP�WKLV�FRVW�HIIHFWLYH�DQG�ZLGH�UDQJLQJ�PHDQV�RI�H[SORULQJ�DQG�FRQVHUYLQJ�WKH�VKDUHG�
DUFKDHRORJLFDO�KHULWDJH��

,Q�DGGLWLRQ��SDUWLFLSDQWV�H[SUHVVHG�WKHLU�GHHS�JUDWLWXGH�WR�1$72�IRU�SURPRWLQJ�WKH�5HVHDUFK�
:RUNVKRS�DQG�WKHUHE\�SURPRWLQJ�WKH�DSSOLFDWLRQ�RI�DHULDO�DUFKDHRORJ\�WKURXJKRXW�(XURSH�
DQG�DGMDFHQW�DUHDV�DW�WKH�EHJLQQLQJ�RI�WKH�QHZ�PLOOHQQLXP��

,Q�SDVVLQJ�WKHVH�UHVROXWLRQV�SDUWLFLSDQWV�H[SUHVVHG�D�QXPEHU�RI�SDUWLFXODU�FRQFHUQV��

·�� 7KH\�XUJHG�WKH�XVH�RI�DOO�SRVVLEOH�PHDQV�WR�DFKLHYH��RSHQ�VNLHV��IRU�DUFKDHRORJLFDO�DLU�
VXUYH\�WKURXJK�WKH�UHPRYDO��RU�UHOD[DWLRQ��RI�LQDSSURSULDWH�UHJXODWLRQV�RI�WKH�NLQG�ZKLFK�
FXUUHQWO\�LPSHGH�DFWLYH�DHULDO�SKRWRJUDSK\�LQ�PDQ\�FRXQWULHV��

·�� 7KH\�YLHZHG�ZLWK�DODUP�WKH�SRVVLELOLW\�WKDW�FXUUHQW�PRYHV�WR�UHJXODULVH�DLU�ODZ�PLJKW�
LPSRVH�QHZ�DQG�LQKLELWLQJ�UHJXODWLRQV��DQG�KHQFH�FRVWV��RQ�QRQ�FRPPHUFLDO�IO\LQJ�RI�WKH�
NLQG�LQYROYHG�LQ�DUFKDHRORJLFDO�DLU�SKRWRJUDSK\��

·�� 7KH\�ZHUH�FRQFHUQHG�WR�HQVXUH�WKH�DGHTXDWH�FXUDWLRQ�RI��DQG�RSHQ�DFFHVV�WR��WKH�YDVW�
FROOHFWLRQV�RI�LQYDOXDEOH�YHUWLFDO�DQG�REOLTXH�SKRWRJUDSKV�DQG�VDWHOOLWH�LPDJHU\�FROOHFWHG�
VLQFH�WKH�����V�IRU�QRZ�REVROHWH�PLOLWDU\�RU�RWKHU�SXUSRVHV��

·�� 7KH\�H[SUHVVHG�FRQFHUQ�DERXW�XQQHFHVVDU\�UHVWULFWLRQV�RQ�WKH�XVH�DQG�SXEOLFDWLRQ�RI�VXFK�
LPDJHU\�� DQG� RI� QRZ�REVROHWH� PDSV�� IRU� SXUSRVHV� RI� UHVHDUFK�� LQWHUSUHWDWLRQ� DQG�
FRQVHUYDWLRQ��

/HV]QR�����1RYHPEHU�������

GHVWUXFWLRQ��RI�VLWHV��

��� +DQGV�RQ� &RPSXWHU� VHVVLRQ���
'HPRQVWUDWLRQ� DQG� XVH� RI�$LU3KRWR� FRPSXWHU�
SDFNDJH�IRU�UHFWLILFDWLRQ��

��� $HULDO� 6XUYH\� LQ� WKH� WZHQWLHWK� FHQWXU\��
DFKLHYHPHQWV�� DSSOLFDWLRQV� DQG� SRWHQWLDO���
6HYHQ�SDSHUV�IURP�(XURSH�DQG�WKH�0LGGOH�HDVW�
DQG� ILYH� IURP� %ULWDLQ� RQ� WKH� DSSURDFKHV� WR�
DHULDO� VXUYH\� DQG� WKH� UHVXOWV� ZKLFK� FDQ� EH�
DFKLHYHG� LQ� WHUPV� RI� GHYHORSLQJ� D� JUHDWHU�
XQGHUVWDQGLQJ� RI� SDVW� KXPDQ� XVH� RI� WKH�
ODQGVFDSH��

��� $HULDO�$UFKDHRORJ\��IXWXUH�SRWHQWLDO��QHZ�
ILHOGV��QHZ�WHFKQRORJ\����7KLV�VHVVLRQ�H[SORUHG�
WKH�QHZ�WHFKQLTXHV�RI�/,'$5�DQG�WKHUPDO�DQG�
LQIUD�UHG� LPDJLQJ� DQG� WKH� LQFUHDVLQJ�

DYDLODELOLW\�RI�WKHVH�GDWDVHWV��7KHVH�WHFKQLTXHV�
DUH�IXQGDPHQWDOO\�LPSRUWDQW�LQ�GHYHORSLQJ�WKH�
LQIRUPDWLRQ�ZH�DOUHDG\�KDYH�DQG�LPSURYLQJ�RXU�
DELOLW\� WR� XQGHUVWDQG� WKH� QDWXUH� RI�
DUFKDHRORJLFDO�VLWHV�ZLWKRXW�KDYLQJ�WR�H[FDYDWH��

��� :KDW� QH[W"� � 'UDZLQJ� WKH� OHVVRQV� IURP�
/HV]QR���������7KLV�ILQDO�VHVVLRQ�GLVFXVVHG�WKH�
UHVROXWLRQV� �EHORZ�� DQG� VXPPDULVHG� RYHU�
WZHQW\�LVVXHV�ZKLFK�KDG�EHHQ�UDLVHG�GXULQJ�WKH�
ZRUNVKRS�� �7KH� VXFFHVV� RI� WKH�ZRUNVKRS�ZDV�
PHDVXUHG� E\� WKH� IDFW� WKDW� WKHUH�ZHUH� SRVLWLYH�
UHVROXWLRQV�SURGXFHG�DQG�DQ�DJUHHPHQW�WKDW�WKH�
SURJUDPPH�IRU� WKH�(8¶V�&XOWXUH������SURMHFW�
&RQVHUYDWLRQ� WKURXJK� $HULDO� $UFKDHRORJ\�
ZRXOG� DFKLHYH� LWV� DLPV� �PRUH� WUDLQLQJ��
SURGXFLQJ� PDQXDOV� WR� EHVW� SUDFWLFH� DQG�
GHYHORSLQJ�D�VWUDWHJ\�IRU�WKH�IXWXUH���
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%DFN�WR�/HV]QR��D�SHUVRQDO�YLHZ�
,RDQD�2OWHDQ�

&OHDUO\��WKH�OLWWOH�WRZQ�RI�/HV]QR�LQ�3RODQG�ZDV�GHVWLQHG�WR�EH�RI�VSHFLILF�LPSRUWDQFH�WR�P\�
FDUHHU�WR�EH��,�ZHQW�WKHUH�IRU�WKH�ILUVW�WLPH��DV�RQH�RI�WKH�LQWHUQDWLRQDO�VWXGHQWV�RI�WKH�$HULDO�
$UFKDHRORJ\�VXPPHU�VFKRRO�LQ�������OXFN\�HQRXJK�WR�FDWFK�D�ODVW�PLQXWH�EXUVDU\��1HHGOHVV�
WR�VD\�WKDW�SULRU�WR�WKDW�P\�WUDLQLQJ�LQ�$HULDO�$UFKDHRORJ\�ZDV�YHU\�SRRU�DV��XS�WR�WKDW�GDWH��
5RPDQLD�GLG�QRW�KDYH�PXFK�XVH�IRU�DUFKDHRORJLFDO�$3�LQWHUSUHWDWLRQ�DQG��LQGHHG��QR�DHULDO�
DUFKDHRORJLFDO� UHFRQQDLVVDQFH� KDG� EHHQ� XQGHUWDNHQ� ±� D� VLWXDWLRQ� IXOO\� H[SODLQHG� E\� WKH�
SUHYLRXV�SRVW�::��SROLWLFDO�FLUFXPVWDQFHV��:LWKLQ�WKH�ODVW�GHFDGH��KRZHYHU��WKH�SROLWLFDO�
FOLPDWH�KDV�EHFRPH�PRUH�IDYRXUDEOH�WR�WKLV�NLQG�RI�VFLHQWLILF�UHVHDUFK��ZKLFK�KDV�JHQHUDWHG�
WKH�QHHG�IRU�WUDLQHG�VSHFLDOLVWV��7KLV�VLWXDWLRQ�LV�FRPPRQ�WR�WKH�IRUPHU�FRPPXQLVW�EORFN��
IURP�ZKHUH�WKH�VWXGHQWV�RI�WKH�WUDLQLQJ�SURJUDP�ZHUH�UHFUXLWHG��

)RU�PDQ\� UHDVRQV�� DHULDO� DUFKDHRORJ\� FRXOG� HQG� XS� EHLQJ� RQH� RI� WKH�PDLQ�PHWKRGV� RI�
DUFKDHRORJLFDO�UHVHDUFK�LQ�WKH����VW��FHQWXU\��7KLV��SOXV�LWV�SHUPDQHQW�QHHG�WR�LQWHJUDWH�QHZ�
DGYDQFHG� WHFKQRORJLHV��PDGH�$HULDO�$UFKDHRORJ\�D�SHUIHFW� WRSLF� IRU� WKH�1$72�6FLHQFH�
3URJUDPPH��7KLV�VXSSRUW�VFKHPH�PDGH�LW�SRVVLEOH�WR�RUJDQLVH�D�ODUJH�UHSUHVHQWDWLYH�DVVHPEO\�
RI�DHULDO�DUFKDHRORJLVWV�LQ�/HV]QR��7KHUH�ZHUH�SHRSOH�SUHVHQW�IURP����FRXQWULHV�ZKHUH�DHULDO�
VXUYH\�DQG�SKRWR�LQWHUSUHWDWLRQ�PHWKRGV�DUH�LQ�XVH��RU�DUH�LQWHQGHG�WR�EH�XVHG��RQ�D�UHJXODU�
EDVLV��6R�WKHUH�,�ZDV��EDFN�DJDLQ��LQ�1RYHPEHU�������WR�DWWHQG�WKH�1$72�������$GYDQFHG�
5HVHDUFK�:RUNVKRS�RQ�$HULDO�$UFKDHRORJ\���7KLV�WLPH�DV�D�EUDQG�QHZ�5HVHDUFK�3K'�VWXGHQW�
DW�WKH�8QLYHUVLW\�RI�*ODVJRZ��VWXG\LQJ�D�UHVHDUFK�WRSLF�KHDYLO\�GHSHQGHQW�RQ�WKH�UHVXOWV�RI�WKH�
$HULDO�UHFRQQDLVVDQFH�SURJUDPPH�RI�*ODVJRZ�8QLYHUVLW\�LQ�5RPDQLD��LQ�WKH�0XUHV�9DOOH\�
�VHH�+DQVRQ�������+DQVRQ�DQG�2OWHDQ��IRUWKFRPLQJ���

6R�ZKDW�ZHUH�P\�LPSUHVVLRQV�RI�WKH�ZRUNVKRS"�2QH�WKLQJ�WKDW�ZDV�REYLRXV�WR�DQ\ERG\��QRW�
MXVW�WR�D�EHJLQQHU�OLNH�P\VHOI��LV�WKH�YROXPH�RI�UHVHDUFK�WKDW�KDV�EHHQ�FDUULHG�RXW��HVSHFLDOO\�
RYHU�WKH�ODVW�GHFDGH��DQG�ZKLFK�ZDV�IXOO\�UHIOHFWHG�E\�WKH�SDSHUV�SUHVHQWHG��7KH�JHRJUDSKLFDO�
DUHDV�FRYHUHG�E\�UHFRQQDLVVDQFH�FRQWLQXH�WR�H[SDQG��DV�WKH�VSHFLDOLVWV�ILQG�DQVZHUV�WR�OHJDO�
DQG�ORJLVWLF�SUREOHPV�VSHFLILF�WR�YDULRXV�(XURSHDQ�DQG�QRQ�(XURSHDQ�FRXQWULHV����$QG�LI�WKH�
YROXPH� RI� %ULWLVK� ZRUN� FDQ� EH� RYHUZKHOPLQJ�� LW� ZDV� LQWHUHVWLQJ� WKLV� WLPH� WR� VHH�
UHSUHVHQWDWLYHV� RI� RWKHU� FRXQWULHV� ZLWK� D� ORQJ�ODVWLQJ� WUDGLWLRQ� RI� WKH� XVH� RI� DHULDO�
UHFRQQDLVVDQFH�LQ�DUFKDHRORJ\��QRWDEO\�)UDQFH�DQG�%HOJLXP��,W�LV�JHQHUDOO\�DFFHSWHG�WKDW�
WKHUH� DUH� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� YDULRXV� JHRJUDSKLFDO� DQG� SROLWLFDO� DUHDV� DQG��
WKHUHIRUH��DQ\�PHHWLQJ�RI�WKH�VSHFLDOLVWV�LQYROYHG�LV�D�JRRG�FKDQFH�WR�H[FKDQJH�LGHDV�DQG�
H[SHULHQFH�� � � 7KLV� ZDV� D� SDUWLFXODU� EHQHILW� IRU� WKH� SDUWLFLSDQWV� IURP� (DVWHUQ� (XURSHDQ�
FRXQWULHV�� ZKR� DUH� XVXDOO\� FRQIURQWHG�ZLWK� FRQVWDQW� OHJDO� RU� ILQDQFLDO� SUREOHPV�� 7KHVH�
SUREOHPV�DUH�RIWHQ�UHODWHG�WR�WKH�ODFN�RI�WUDGLWLRQ�RI�$3�ZRUN�LQ�WKRVH�FRXQWULHV�DQG�WKH�QHHG�
WR�SHQHWUDWH�WKH�H[LVWLQJ�EXUHDXFUDF\�DV�ZHOO�DV�WR�FRQYLQFH�RWKHU�DUFKDHRORJLVWV�RI�WKH�YDOXH�
RI�DHULDO� VXUYH\�� � �DV�QRWHG� LQ�3RODQG�E\�5DF]NRZVN\���+RZHYHU�� WKLV� LV�QRW� WKH�FDVH� LQ�
7XUNH\�RU�*UHHFH��ZKHUH�LW�LV�HYHQ�PRUH�GLIILFXOW��LI�QRW�LPSRVVLEOH��WR�GR�DHULDO�VXUYH\��DQG�
ZH�KRSH�WKDW�WKH�SUHVHQFH�RI�VSHDNHUV�UHSUHVHQWLQJ�WKHVH�FRXQWULHV�LV�D�JRRG�VLJQ�WKDW�WKH�
VLWXDWLRQ� LV� LPSURYLQJ�� � 7KLV� SRLQW� ZDV� FOHDUO\� LOOXVWUDWHG� LQ� WKH� ILQDO� UHVROXWLRQ� RI� WKH�
ZRUNVKRS�� ZKHUH� DOO� WKH� SDUWLFLSDQWV� H[SUHVVHG� WKH� QHHG� RI� HDVLHU� DFFHVV� IRU� IOLJKWV� RU�
DUFKLYHG�LQIRUPDWLRQ�LQ�1$72�PHPEHUV�SDUWQHUV�FRXQWULHV��LQ�WKH�LQWHUHVW�RI�VFLHQFH��

$QRWKHU� FRQVWDQW� LVVXH� LV� WKH� GHVLUH� WR� LPSURYH� WKH�PHWKRGV� RI� DFTXLULQJ�� VWRULQJ�� DQG�
SURFHVVLQJ� � LQIRUPDWLRQ�� 7KLV� LPSOLHV� WKH� XVH� RI� WKH� QHZHVW� DYDLODEOH� WHFKQRORJ\� DQG�
SURGXFWV��IURP�SKRWR�HTXLSPHQW�WR�WKH�PRVW�HODERUDWH�WHFKQLTXHV�RI�UHFRUGLQJ��ZKLFK�JR�
EH\RQG�WKH�OLPLWV�RI�KXPDQ�SHUFHSWLRQ�DQG�IURP�WKH�XVH�RI�YDULRXV�DHULDO�SODWIRUPV��LQFOXGLQJ�
VDWHOOLWH�LPDJHU\��WR�WKH�ODWHVW�WUDQVFULSWLRQ��*,6�DQG�YLUWXDO�UHDOLW\�VRIWZDUH��+RZHYHU��WKH�
GLJLWDO� WHFKQRORJLHV� VHHP�� LQ� P\� RSLQLRQ�� WR� KDYH� DOUHDG\� μZRQ� WKH� EDWWOH¶� DJDLQVW� WKH�
WUDGLWLRQDO� PHWKRGV� DQG� WKLV� IDFW� ZDV� LOOXVWUDWHG� E\� WKH� YDVW� PDMRULW\� RI� FRQWULEXWRUV��
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7UDGLWLRQDO�PHWKRGV�DUH�VWLOO�WKH�PRVW�UHOLDEOH�DQG�FRVW�HIIHFWLYH�IRU�DFTXLULQJ�WKH�LQIRUPDWLRQ��
EXW� ZKHQ� LW� FRPHV� DERXW� WKH� SURFHVVLQJ� WKH� LQIRUPDWLRQ� �PDSSLQJ� DQG� LQWHJUDWLRQ� LQWR�
LQWHUDFWLYH�V\VWHPV�RI�LQIRUPDWLRQ�PDQDJHPHQW��DOPRVW�DQ\RQH�XVH�3&�WHFKQRORJ\��
�$W�/HV]QR��WKH�SDUWLFLSDQWV�FRXOG�VHH�GLIIHUHQW�SURJUDPV�μDW�ZRUN¶��VRPH�RI�WKHP�FRXOG�HYHQ�
EH�WULHG���GRLQJ�GLIIHUHQW�RSHUDWLRQV��IURP�WKH�KLJKHVW�WHFKQRORJLHV�WR�WKH�PRVW�FRVW�HIIHFWLYH�
RQHV��2I�FRXUVH��QRW�DOO�RI�WKHP�DUH�LPPHGLDWHO\�DIIRUGDEOH��RU�DW�OHDVW�QRW�QRZ��EXW�LQ�D�VKRUW�
WLPH�WKH\�PLJKW�EH�RI�XVH��FRQVLGHULQJ�WKH�VSHHG�RI�WHFKQRORJLFDO�GHYHORSPHQW��+RSHIXOO\��WKH�
ODWHVW� JHQHUDWLRQV� RI� FRPPHUFLDO� VDWHOOLWH� SURGXFWV�� WKH� DLUERUQH� KLJK�UHVROXWLRQ� GLJLWDO�
WKHUPDO�LQIUDUHG�GDWD��RU�WKH�/,'$5�V\VWHP�ZLOO�EHFRPH�PRUH�DIIRUGDEOH�DQG�LQ�JHQHUDO�PRUH�
RI�WKH�UHPRWH�VHQVLQJ�PHWKRGV�ZLOO�EH�LQWHJUDWHG�LQ�DUFKDHRORJLFDO�SURVSHFWLRQ��

)LQDOO\�� RQH� RI� WKH�PRVW� LPSRUWDQW� EHQHILWV� IRU�PH�ZDV� WR�PHHW� SHRSOH�� ERWK� WR� UHQHZ�
DFTXDLQWDQFHV�DQG�WR�PDNH�QHZ�RQHV��,�DP�WKLQNLQJ��IRU�LQVWDQFH��DW�$QWMH�)DXVWPDQQ�IURP�
*HUPDQ\��ZKR�LV�WU\LQJ�WR�VHW�XS�D��UHFRQQDLVVDQFH�SURJUDP�LQ�%XOJDULD��:H�KDG�SUHYLRXVO\�
H[FKDQJHG�FRXSOH�RI�PHVVDJHV��WKDQNV�WR�5RJ¶V�JRRG�KDELW�RI�SXWWLQJ�SHRSOH�LQ�WRXFK�ZLWK�
HDFK�RWKHU���EXW�WKH�RSSRUWXQLW\�WR�PHHW�IDFH�WR�IDFH�JDYH�XV�WKH�FKDQFH�WR�WDON�DERXW�WKH�
ODUJHO\�VLPLODU�VHW�RI�SUREOHPV�VKH�KDV�WR�IDFH�LQ�VHWWLQJ�XS�KHU�SURMHFW��JHQHUDWHG�E\�VLPLODU�
SROLWLFDO��QDWXUDO�DQG�KLVWRULFDO�ODQGVFDSH��+RSHIXOO\��VKH�ZLOO�EH�DEOH�WR�JHW�WKH�ILQDQFLDO�
VXSSRUW�WKDW�VKH�LV�VWLOO�VHHNLQJ�DQG�ILQDOO\�DGG�%XOJDULD�WR�WKH�OLVW�RI�FRXQWULHV�XQGHUWDNLQJ�
$HULDO�$UFKDHRORJ\��WKH�VDPH�ZLWK�+D\N�+DNRE\DQ�WKH�QHZ�$$5*�PHPEHU�IURP�$UPHQLD��
1HZ�DFTXDLQWDQFHV�LQFOXGHG�SHRSOH�OLNH�&KULV�*RLQJ��ZKR�ZDV�DEOH�WR�JLYH�PH�LGHDV�DERXW�
GLIIHUHQW� VRXUFHV�RI�DUFKLYH� LPDJHU\� �VHFRQG�ZRUOG�ZDU�DQG�FROG�ZDU��RI�5RPDQLD�� DQG�
1LNRODRV�*DOLDWVDWRV�ZKR�WROG�PH�KLV�ZD\V� WR�JHW� WKH�EHVW�RI�DYDLODEOH�VDWHOOLWH� LPDJHU\�
VRXUFHV��$QG�VR�RQ«�,�WKLQN�WKHVH�WKUHH�GD\V�PXVW�UDQN�KLJK�LQ�P\�SHUVRQDO�OLVW�RI�μEHVW�
LQYHVWHG�WLPH¶�HYHU��

5HIHUHQFHV�

+DQVRQ�:�6����������*R�(DVW�<RXQJ�0DQ��D�QHZ�UHFRQQDLVVDQFH�SURJUDPPH�LQ�5RPDQLD��
$$5*QHZV� ������������

+DQVRQ�:�6��DQG�2OWHDQ�,�$��IRUWKFRPLQJ���5HFHQW�DHULDO�VXUYH\�LQ�:HVWHUQ�7UDQV\OYDQLD��
SUREOHPV�DQG�SRWHQWLDO�LQ�%HZOH\�%��DQG�5DF]NRZVNL�:���HG��� �$HULDO�$UFKDHRORJ\�±�
GHYHORSLQJ�IXWXUH�SUDFWLFH���

$UFKDHRORJLFDO�3URVSHFWLRQ��������$$5*������
���±����6HSWHPEHU������

9LHQQD��$XVWULD�

VHH�SDJH����
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6RPH�KLVWRU\�RI�WKH�FDSWXUHG�*HUPDQ�::,,�SKRWRJUDSK\�

$QWKRQ\�&UDZVKDZ�

7KLV�SLHFH�LV�D�EULHI��DQG�LQFRPSOHWH��KLVWRU\�RI�VRPH�RI�WKH�FDSWXUHG�*HUPDQ�::,,�$HULDO�
3KRWRJUDSKV��ZKLFK�PD\�VHUYH�WR�JLYH�DQ�LGHD�RI�WKH�VFRSH�RI�WKH�PDWHULDO��$V�ZLWK�DQ\WKLQJ�
PLOLWDU\�WKH�DXWKRULWLHV�IDLOHG�WR�UHVLVW�WKH�WHPSWDWLRQ�WR�JLYH�LW�D�FRGH�QDPH��VR�VHYHUDO�RI�
WKHVH�ZLOO�FURS�XS��LW�LV�ZRUWK�NHHSLQJ�WKHVH�LQ�PLQG�DV�SRVVLEOH�LQGH[LQJ�WHUPV��LI�\RX�VKRXOG�
WU\�DQG�VHHN�RXW�IXUWKHU�PDWHULDO��

2QH�VXFK�FRGH�QDPH�ZDV�μ7XUEDQ¶��ZKLFK�SURMHFW�ZDV�DQ�RYHUDOO�QDPH�WR�FRYHU�WKH�YDULRXV�
FROOHFWLRQV�FDSWXUHG�E\�WKH�$QJOR�$PHULFDQ�IRUFHV��

μ'LFN�7UDFH\¶�$SSUR[�����������������6RUWLHV�
�&DPH�IURP�� � �������������������0RVDLFV�
%HUFKHVJDUWHQ�� �������������������0DS�0RVDLFV�
� � � �����������������3ULQWV�RI�WDUJHW�PDWHULDO��
86�RZQHUVKLS��VRPH�FRSLHG�E\�%ULWLVK�

μ3DWURQ¶� ����������$SSUR[���������6RUWLHV�
� � � �����������������$QQRWDWHG�PRVDLFV�
%ULWLVK�RZQHUVKLS��SDUWO\�QHJDWLYHV��

μ0RQWKO\¶��DOVR�NQRZQ�DV�WKH�μ2VOR¶�OLEUDU\��
� � � � �������H[SORLWDEOH�VRUWLHV��
86�RZQHUVKLS��SDUWO\�GLDSRVLWLYHV��

μ)LOWHU¶��SUHYLRXVO\�NQRZQ�DV�WKH�μ5XVVLDQ�/LVW¶�
� � � � ��������PLVFHOODQHRXV�VRUWLHV�RI�5XVVLD��
� � � ������������������PRVDLFV�
86�RZQHUVKLS��

μ7HQDQW¶� � � �������H[SORLWDEOH�VRUWLHV��
� � � � ��������PRVDLFV��
86�RZQHUVKLS��

μ/DWWLFH¶� � � �������VRUWLHV�RI�5XVVLD��
� � � � �������0RVDLFV��
� � � � ���3KRWRJUDSK\�RI�)UDQFH��
2ZQHUVKLS�QRW�VWDWHG��EXW�FDSWXUHG�E\��UG��$UP\��

μ7DEOHW¶��IRUPHUO\�μ5�/���¶�
� � � � �������VRUWLHV��
� � � � �������PRVDLFV��

,Q�DGGLWLRQ�WKHUH�ZHUH�������VXUYH\�PRVDLFV�RI�)LQODQG��
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$SSDUHQWO\�WKHUH�ZDV��HQRXJK�WR�ILOO�D�ZRRGHQ�EDUUDFN�EORFN���7KH�VHTXHQFH�RI�RUJDQLVLQJ�
WKH�PDWHULDO�ZDV�VRUWLQJ��FDWDORJXLQJ��FRS\LQJ��SORWWLQJ�DQG�LQWHUSUHWDWLRQ��

$� μ7XUEDQ¶�$�3�FRYHU�GLDJUDP�RI��������� VKRZV� WKDW� FRYHU�ZDV�KHOG� IRU� DERXW�����RI�
(VWRQLD��PRVW�RI�/LWKXDQLD�DQG�/DWYLD��PRVW�RI�3RODQG��VRPH�RI�WKH�6ORYDN�5HSXEOLF�DQG�
+XQJDU\��SDUWLFXODUO\�WKH�HDVWHUQ�SDUWV���SDUW�RI�5RPDQLD��DQG�DUHDV�DGMRLQLQJ�WKH�VHD�RI�
0DUPDUD�DQG�WKH�$HJHDQ��$OPRVW�DOO�RI�8NUDLQH�LV�FRYHUHG�DQG�PRVW�RI�WKH�DUHD�VRXWK�ZHVW�RI�
D�OLQH�IURP�WKH�QRUWKHUQ�VKRUH�RI�WKH�&DVSLDQ�6HD�WR�/HQLQJUDG��1RUWK�HDVW�RI�WKDW�OLQH�WKH�
FRYHU�EHFRPHV�SDWFK\��H[FHSW�IRU�FRDVWDO�UHJLRQV�DURXQG�WKH�:KLWH�6HD�DQG�SDUWV�RI�WKH�$UFWLF�
2FHDQ��

7KH�FRYHUDJH�RI�5XVVLD�DQG�WKH�6RYLHW�%ORF�ZDV�VRPH�������VRUWLHV��LQYROYLQJ���������WR�
����������SULQWV��,Q������WKH�SULQWV�KHOG�E\�WKH�8.�-RLQW�$LU�5HFRQQDLVVDQFH�,QWHOOLJHQFH�
&HQWUH��-$5,&��QXPEHUHG�VRPH����������IURP�DERXW�������VRUWLHV��

7KH�*;��D�JHQHULF�WHUP�IRU�FDSWXUHG�*HUPDQ�PDWHULDO��SKRWR�PRVDLFV��RIWHQ�VFDOH�����������
FRYHUHG�DUHDV�LQFOXGHG�LQ�*HUPDQ\��3RODQG��+XQJDU\��8.��QRW�KHOG�E\�-$5,&���)UDQFH�DQG�
&RUVLFD��SKRWRV�RI�ERWK�DUHDV�GHVWUR\HG�LQ��������%HOJLXP��+ROODQG��'HQPDUN��<XJRVODYLD��
,WDO\��0DOWD� �SKRWRV� GHVWUR\HG� LQ� ������� 1RUZD\� DQG� )LQODQG�� ,Q� DGGLWLRQ�� VFDOHG�$�3V�
RYHUODLQ�RQWR�SDUWV�RI�QRUPDO�OLQH�PDSV�DOVR�FRYHU�8665��1RUWK�$IULFD��1HDU�(DVW��8.��SDUWV�
RI�*HUPDQ\�DQG�,UDT��%RWK�WKHVH�VRUWV�RI�PRVDLF�ZHUH�PDGH�IURP�SKRWRV�ZKRVH�RULJLQDOV�
ZHUH�RIWHQ�QRW�FDSWXUHG��$ERXW��������WDUJHW�SKRWRV�ZHUH�DOVR�FDSWXUHG��QRW�DOO�EHLQJ�$�3V��

7KH�H[DPSOH�FRYHU�WUDFHV�,�KDYH�VHHQ�JLYH�WKH�DUHD�RI�FRYHUDJH�IRU�HDFK�*;�VRUWLH�DQG�LW�V�
GDWH�� 7KH� VRUWLH� WUDFHV� JLYH� WKH� DFWXDO� SKRWR� QXPEHUV�� WKH�*;�QXPEHU� DQG� WKH� RULJLQDO�
*HUPDQ�ILOP�QXPEHU��

7KH�μ7XUEDQ¶�SKRWRJUDSK\�ZDV�FDWDORJXHG�LQ�WKUHH�SDUWV��μ'LFN�7UDFH\¶��SDUWV���DQG����DQG�DOO�
WKH�UHVW�LQ�RQH�YROXPH��$PRQJVW�WKH�μ'LFN�7UDFH\¶�FDWDORJXH�GLYLVLRQV�DUH��
6HULHV�*;���3KRWRJUDSKLF�VRUWLHV��SULQWV��ILOP�DQG�SORWV�
6HULHV�30���3KRWR�PDSV��%LOGSODQ��7DFWLFDO�PDS�PRVDLFV�
6HULHV�06���0RVDLFV���DQQRWDWHG�DQG�XQDQQRWDWHG��
6HULHV�63���6HOHFWHG�SULQWV�

7KH�*;�VRUWLHV�RI�WKH�μ'LFN�7UDFH\¶�FROOHFWLRQ�DUH�QXPEHUHG�LQ�EORFNV�IRU�HDFK�FRXQWU\��H�J��
���������IRU�5XVVLD��EXW�ZLWK�VRPH�JDSV�������FRSLHV�RI�WKH�μ'LFN�7UDFH\¶�FDWDORJXH�ZHUH�
SURGXFHG�����HDFK�WR�WKH�8.�DQG�86��7KH�3XEOLF�5HFRUG�2IILFH��352��GR�QRW�VHHP�WR�KDYH�D�
FRS\�� 7KH� μ3DWURQ¶� FDWDORJXH� DSSDUHQWO\� IROORZV� D� VLPLODU� SDWWHUQ� WR� WKH� μ'LFN� 7UDFH\¶�
PDWHULDO��

7KH�86�PDVWHU�FDUG�LQGH[�RI�*;�SKRWRJUDSK\�ZDV�KHOG�E\�3�5�6�'���0LGZD\�%XLOGLQJ��
:DVKLQJWRQ��ZLWK�D�FRS\�WR�%ULWLVK�,QWHOOLJHQFH��
$,5����������VHH�EHORZ��FRQWDLQV�D� ���SDJH�FDWDORJXH�RI�*;�VRUWLHV�UHFHLYHG�IURP�$�&�,�&��
�86$��� LQGH[HG�E\�6RUWLH� DQG�3ULQW� QXPEHU�� QRW� SODFH�� GDWHG�)HEUXDU\�������7KH� VDPH�
GRFXPHQW�DOVR�FRQWDLQV�D�1RYHPEHU���������SDJH�FDWDORJXH�RI�ORFDWHG�SULQWV��VRPH�EHLQJ�
*;��/RFDWLRQV�LQFOXGH�8665��3RODQG��<XJRVODYLD��&KLQD��86�3KRWRJUDSK\���+RQJ�.RQJ�
�86���1RUZD\��DQG�&]HFKRVORYDNLD��$QRWKHU�LWHP�DW�WKH�VDPH�SODFH�LV�DQ����SDJH�OLVW�RI�*;�
VRUWLHV�IRU�ZKLFK�QR�SULQWV�DUH�NQRZQ�WR�H[LVW��RU�ZKLFK�ZHUH�QRW�FKRVHQ�E\�-$5,&��GDWHG�
������
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&RS\LQJ�RI�WKH�μ'LFN�7UDFH\¶�PDWHULDO�EHJDQ�LQ�2FWREHU�������EHLQJ�RULJLQDOO\�LQWHQGHG�WR�
FRYHU�DOO�WKH�DSSUR[����������SULQWV�IURP�EHKLQG�WKH�,URQ�&XUWDLQ��FRYHU�RI�)UDQFH��+ROODQG��
HWF��ZDV�VHQW�GLUHFW�WR�WKH�86���7KH�FRS\LQJ�ZDV�VRRQ�VFDOHG�GRZQ�WR�FRYHU�VHOHFWHG�SULQWV�
RQO\��VHOHFWLRQ�EHLQJ�JHQHUDOO\�EDVHG�RQ�WKH�ILUVW�SULQWV�IRXQG�RI�DQ�DUHD��

7KLV�LQLWLDO�FRS\LQJ��IURP�WKH�ODUJHO\�SULQW�RULJLQDOV��ZDV�GRQH�RQWR�QLWUDWH�ILOP��VR�LW�EHFDPH�
QHFHVVDU\�WR�UHFRS\�WKH�PDWHULDO��$,5���������KDV�D�JUDSKLF�DFFRXQW�RI�D�ILUH�DW�-$5,&��
LQYROYLQJ�QLWUDWH�ILOP���7KHVH�QLWUDWH�FRS\�ILOPV�ZHUH�VHQW�WR�WKH�'HSDUWPHQW�RI�0LOLWDU\�
6XUYH\��+RRN�5LVH��7ROZRUWK��6XUUH\��'06��IRU�UHGXFWLRQ�DQG�FRS\LQJ�LQ�1RYHPEHU�������,Q�
-XO\������D�QRWH�IURP�'06��(OPZRRG�$YHQXH��)HOWKDP��0LGGOHVH[�VDLG�WKDW����;����SRVLWLYH�
ILOP��SUREDEO\�VDIHW\�EDVH�ILOP��FRSLHV�RI�*;�SKRWRJUDSK\�ZHUH�UHWXUQHG�WR�-$5,&�VRPH�
\HDUV�DJR��WKH�RULJLQDO�QLWUDWH�ILOP�ZDV�KHOG�E\�'06�LQ�D�VSHFLDOO\�FRQVWUXFWHG�VWRUH���RYHU�
����PLOHV�DZD\���&OHDUO\�'06�DSSUHFLDWHG�WKH�SKRWRJUDPPHWULF�UHDVRQV�IRU�XVLQJ�WKH�PRVW�
RULJLQDO�PDWHULDO�WKDW�WKH\�FRXOG�JHW�ZKHQ�PDNLQJ�PDSV�RI�WKH�6RYLHW�EORF��

7KH�RULJLQDO�*HUPDQ�PDWHULDO�ZDV�VDLG�WR�EH�RI�JRRG�TXDOLW\��EXW�WKH�UHSULQWV�DUH�DSSDUHQWO\�RI�
YDULDEOH�TXDOLW\��7KH�*;�QXPEHUV�DSSHDU�WR�KDYH�EHHQ�XVHG�IRU�DQQRWDWLQJ�FRSLHV��VR�LI�\RX�
ILQG�D�SULQW�ZLWK�D�*;�QXPEHU�DV�SDUW�RI�WKH�SKRWRJUDSKLF�LPDJH��UDWKHU�WKDQ�RYHUZULWWHQ��WKH�
SULQW�LV�D�FRS\��

3ORWWLQJ�ZDV�QRW�FDUULHG�RXW�IRU�DUHDV�ZHVW�RI�WKH�μ,URQ�&XUWDLQ¶��,QWHUSUHWDWLRQ�VWDUWHG�LQ�$SULO�
������LQLWLDOO\�E\�JHRJUDSKLFDO�DUHD��EXW�ODWHU�E\�WDUJHWV��

:KDW�RI�WKH�SUHVHQW�VXUYLYDO"�&KULV�*RLQJ�LV�EHWWHU�TXDOLILHG�WKDQ�,�WR�FRPPHQW�RQ�WKLV��DV�KH�
XVHV�WKH�PDWHULDO��EXW�VRPH�FOXHV�IROORZ��

,Q�0DUFK������� ILYH�FUDWHV�RI�FRSLHG�*;�SKRWRJUDSK\�ZHUH�VHQW�E\�-$5,&�WR�'06�IRU�
UHYLHZ�GHVWUXFWLRQ��WKH�FRQWHQWV�EHLQJ�GHWDLOHG�LQ�$,5����������$�QRWH�IURP�&DSW��0�9�(OOLRW��
8.�,QWHOOLJHQFH�&RUSV��VWDWHV�WKDW��'XULQJ�WKH�:LQWHU�RI���������,�ZDV�UHVSRQVLEOH�IRU�WKH�
ZHHGLQJ�RI�WKH�,QWHOOLJHQFH�/LEUDU\��XQGHU�0DMRU�%RZHU��$�JUHDW�PDQ\�*;�SULQWV��RI�ZKLFK�DW�
OHDVW�����ZHUH�RULJLQDOV��ZHUH�GHVWUR\HG�DV�ODWHU�WDUJHW�PDWHULDO�ZDV�DYDLODEOH���

7KH�86�1DWLRQDO�$UFKLYHV�DQG�5HFRUGV�$GPLQLVWUDWLRQ��1$5$��KROG�����PLOOLRQ�$�3V�RI�
::,,�*HUPDQ�RULJLQ��FRYHULQJ�WKH�DUHDV�PHQWLRQHG�DERYH�DQG�1RUWK�$IULFD��,Q�DGGLWLRQ�WKH\�
KROG�FRYHU�IURP�WKH�DERYH�DUHDV�DQG�WKH�3DFLILF�7KHDWUH��WDNHQ�E\�$OOLHG�$LU�)RUFHV��7KHUH�
GRHV�QRW�VHHP�WR�EH�DQ�LQWHUQHW�FDWDORJXH�RI�WKLV�PDWHULDO�DYDLODEOH��WKRVH�LQWHUHVWHG�DUH�DVNHG�
WR�VHQG�LQ�PDSV�RI�WKH�DUHD�VRXJKW��
�,QIRUPDWLRQ�IURP�� ZZZ�QDUD�JRY�SXEOLFDWLRQV�OHDIOHWV�JLO���KWPO���

:KDW�RI�RWKHU�FDSWXUHG�::,,�SKRWRJUDSK\"�$SSDUHQWO\�D�μZHOO�TXDOLILHG�*HUPDQ�3�,¶�VDLG�
WKDW� RQO\� RQH� WHQWK� RI� WKH� *HUPDQ� SKRWRJUDSK\� IHOO� LQWR� $QJOR�$PHULFDQ� KDQGV�� 7KH�
DGYDQFLQJ�5XVVLDQ�IRUFHV�DSSDUHQWO\�KDG�VSHFLILF�RUGHUV�QRW�WR�OHW�SKRWRJUDSK\�RI�5XVVLD�IDOO�
LQWR�$QJOR�$PHULFDQ�KDQGV��2QH�PD\� VSHFXODWH� WKDW� WKH�5XVVLDQV� UHDOLVHG� WKH� SRWHQWLDO�
LPSRUWDQFH�WR�DQ\�IXWXUH�KRVWLOLWLHV�DQG�ZRXOG�KDYH�EHHQ�HVSHFLDOO\�LQWHUHVWHG�LQ�JHWWLQJ�KROG�
RI�FRYHU�RI�DUHDV�WR�WKH�ZHVW�RI�WKH�,URQ�&XUWDLQ��6LQFH�WKH�*HUPDQV�GLG�QRW�XVH�D�FHQWUDOLVHG�
$�3�FHQWUH��OLNH�0HGPHQKDP�LQ�WKH�8.��WKHUH�LV�HYHU\�OLNHOLKRRG�WKDW�WKH�5XVVLDQV�ZRXOG�
KDYH�FDSWXUHG�*HUPDQ�SKRWRJUDSK\��:LWK�WKH�UHFHQW�OLEHUDOLVDWLRQ�LV�WKHUH�DQ\�FKDQFH�WKDW�
VXFK�PDWHULDO�PLJKW�VXUIDFH"�$ODV��LW�PLJKW�\HW�IDOO�YLFWLP�WR�D�VTXHH]H�EHWZHHQ�WKH�FRVW�RI�
FRQVHUYDWLRQ�DQG�VWRUDJH�DQG�DYDLODEOH�UHVRXUFHV��
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1$5$��LQ�WKH�86��KROG��������-DSDQHVH�$�3V�RI�&KLQD��6(�$VLD�DQG�WKH�3DFLILF�,VODQGV��
GDWLQJ�IURP������������7KH�-DSDQHVH�DHULDO�UHFRQQDLVVDQFH�HIIRUW�VHHPV�WR�KDYH�EHHQ�RQ�D�
VPDOOHU�VFDOH�DQG�OHVV�FR�RUGLQDWHG�WKDQ�WKH�%ULWLVK��*HUPDQ�DQG�86�ZRUN��/LWWOH�VHHPV�WR�EH�
NQRZQ�DERXW�5XVVLDQ�DHULDO�SKRWRJUDSK\��EXW�VXFK�ZDV�FHUWDLQO\�FDUULHG�RXW��

7KH�LQIRUPDWLRQ�DERYH�FDPH�PDLQO\�IURP�WZR�GRFXPHQWV�LQ�WKH�352�LQ�.HZ��/RQGRQ���

$,5����������-$5,&�ILOH�UHIHUULQJ�WR�FDSWXUHG�*HUPDQ�::,,�$�3�FRYHU��)LOH�LWHPV�DUH�GDWHG�
IURP������WR�������

$,5���������μ7XUEDQ¶�+LVWRU\�DQG�'HYHORSPHQW��7KLV�ILOH�LV�D�IROGHU�FRPSLOHG�E\�0DMRU�
1�3�0F/HRG��-$5,&��-XQH�������FRQVLVWLQJ�RI�D�IHZ�RULJLQDO�*;�SKRWRJUDSKV�DQG�VXSSRUWLQJ�
PDWHULDO�IRU�D�QDUUDWLYH�KLVWRU\�RI�7XUEDQ��ZKLFK�ZDV�GDWHG����������7KH�ODWWHU�RULJLQDWHG�ZLWK�
RQH�μ0�$�*�+�:�¶��DW�1XQHKDP�3DUN��WKH�WKHQ�KRPH�RI�WKH�*;�SKRWRJUDSK\���([DPSOHV�RI�
SKRWRJUDSKV��WDUJHW�GLDJUDPV�DQG�PRVDLFV�DUH�LQFOXGHG�DQG�VRPH�DUH�VXSHUE�TXDOLW\���7ZR�RI�
WKH�SKRWRJUDSKV�DUH�UHSURGXFHG��)LJXUHV���DQG����VKRZLQJ�.RORPQD�ZKLFK�LV�DERXW����PLOHV�
VRXWK�HDVW�RI�0RVFRZ���.RORPQD�ZDV�QHYHU�FDSWXUHG�E\�WKH�*HUPDQV��EXW�ZDV�QRW�IDU�IURP�
WKHLU�IXUWKHVW�DGYDQFH�HDVWZDUGV��
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7R�VDYH�RWKHUV� WKH�ZRUN�� ,�KDYH�FKHFNHG�WKH�IROORZLQJ�DUHDV� LQ� WKH�352��.HZ��IRU�ILOHV�
UHOHYDQW�WR�*;�SKRWRJUDSK\��
� &ODVV�$,5������&HQWUDO�,QWHUSUHWDWLRQ�8QLW���
� $,5���������������
� $,5�����������������
,�KDYH�DOVR�WULHG�SXWWLQJ�WKH�ZRUGV�μ7XUEDQ¶�DQG�μ'LFN�7UDFH\¶��ZLWK�DQG�ZLWKRXW�WKH��(���LQWR�
WKH�352�LQGH[�VHDUFK�SURJUDP��DOO�ZLWKRXW�VXFFHVV��

*HQHUDO�LQIRUPDWLRQ�FDPH�IURP��
6WDQOH\��5�0��������� :RUOG�:DU�,,�3KRWR�,QWHOOLJHQFH���6LGJZLFN�DQG�-DFNVRQ��/RQGRQ��

�)LUVW�SXEOLVKHG�E\�6FULEQHU��86$���������

)LJXUHV���DQG�����3KRWRJUDSKV�RI�.RORPQD�IURP�*;�VRXUFHV���7KDW�RQ�WKH�OHIW�GDWHG����$XJXVW�������
WKH�ULJKW�WDNHQ�RQ���-DQXDU\������ZKHQ�WKH�ULYHU�2ND�ZDV�IUR]HQ�DQG�WKH�OLJKWLQJ�DQG�VQRZ�FRYHU�
FUHDWH�LGHDO�FRQGLWLRQV�IRU�UHFRUGLQJ�VOLJKW�XSVWDQGLQJ�IHDWXUHV���6RXUFH��3XEOLF�5HFRUG�2IILFH�±�$LU����
�����
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&URSPDUNV�
�GHIQ��VQLSSHWV�RI�LQIRUPDWLRQ�WKDW�UHTXLUH�UHDGLQJ�DQG�XQGHUVWDQGLQJ�WR�PDNH�VHQVH��

+HDGOLQH���+XQJDU\�
2WWR�%UDDVFK�ZULWHV���,�KDYH�MXVW�OHDUQHG�IURP�$QGUHD�/RNL��VKH�SDUWLFLSDWHG�LQ�WKH�/HV]QR�:RUNVKRS��
WKDW�SHUPLVVLRQ�LV�QR�ORQJHU�QHHGHG�WR�WDNH�DHULDO�SKRWRV�LQ�+XQJDU\��
�-XVW�PDNH�WKLV�D�KHDGOLQH�LQ�$$5*QHZV���IRU�PRUH�FRXQWULHV�WR�IROORZ���

1HZ�ILOP�
2WWR�%UDDVFK� KDV� EHHQ� WHVWLQJ� D� QHZ� ILOP�ZKLFK� DSSHDUV� WR� EH� HDVLHU� WR� KDQGOH� �LH� QRW� TXLWH� DV�
FRQWUDVW\��DV�7HFKQLFDO�3DQ���+H�ZULWHV���0HPEHUV�LQWHUHVWHG�LQ�WKH�QHZ�EODFN�DQG�ZKLWH� *LJDELWILOP�
�������ERDVWLQJ�����OLQHV�UHVROXWLRQ�ZLOO�ILQG�WHFKQLFDO�GDWD�DQG�LQVWUXFWLRQV�RQ�GHYHORSPHQW�HWF��DW�
ZZZ�JLJDELWILOP�GH����WKH�WH[W�EHLQJ�VWLOO�LQ�*HUPDQ�RQO\��+RZHYHU�DQ�LQWHUHVWLQJ�GLVFXVVLRQ�LQ�(QJOLVK�
RQ�WKH�SURGXFW�LV�DW� ZZZ�JUHHQVSXQ�FRP�EERDUG�T�DQG�D�IHWFK�PVJ�WFO"PVJBLG ���Y.W���

7KH� %:� ILOP� ������� ZLWK� OLTXLG� GHYHORSHU� LQFOXGHG� LV� QRZ� DYDLODEOH� DW� WKH� LQWHUQHW� VKRS�
ZZZ�IRWRODERUJHUDHWH�GH�VKRSXN�LQGH[�KWP��IRU�'(0�������HDFK��

0HHWLQJ�
7KH�9DOH�RI�<RUN�0DSSLQJ�3URMHFW�������0D\��������$�GD\�VFKRRO�DW�<RUN�WR�SUHVHQW�UHVXOWV�IURP�WKLV�
SDUW�RI�(+¶V�1DWLRQDO�0DSSLQJ�3URJUDPPH�DQG�LQFOXGLQJ�DVSHFWV�IURP�JHRPRUSKRORJ\�WR����WK��&�
PLOLWDU\��
'HWDLOV�IURP�$QWRQLD�.HUVKDZ��(+�����7DQQHU�5RZ��<RUN��<2���:3�

:KDW¶V�JRLQJ�RQ"�
)URP���3HWHU�3HWUL���SRVW#SHWHUSHWUL�GH!�
6XEMHFW��0LGGOH�(DVW�3KRWR�&ROOHFWLRQ�RI������
'DWH�����)HEUXDU\������������

7KH�OLQN�EHORZ�WDNHV�\RX�WR�D�FROOHFWLRQ�RI�YHU\�LQWHUHVWLQJ�KLVWRULFDO�SKRWRJUDSKV�VKRW�LQ������LQ�WKH�
UHJLRQV�RI�WKH�%DONDQ��7XUNH\��/HEDQRQ��6\ULD��-RUGDQLD��,UDT�DQG�WKH�IRUPHU�3DOHVWLQH�E\�D�*HUPDQ�
PLOLWDU\�SKRWRJUDSKHU�GXULQJ�WKH�RSHUDWLRQ�RI�WKH�*HUPDQ�DUP\�DW�WKH�HQG�RI�:RUOG�:DU�,�LQ�WKH�
0LGGOH�(DVW��

7KLV�RXWVWDQGLQJ�FROOHFWLRQ�FRQWDLQV�DOPRVW������SKRWRV�RI�H[WUDRUGLQDU\�TXDOLW\��DPRQJ�WKHVH�DUH�D�
ORW�RI�GHWDLOHG�DHULDO�VKRWV�RI�KLJK�UHVROXWLRQ��RQ�ZKLFK��ZKHQ�HQODUJHG��HYHQ�WLQ\�GHWDLOV�FDQ�EH�VHHQ��

7KHUH�DUH�ZKROH�WRZQV�VKRW�IURP�WKH�DLU��-HUXVDOHP��$PPDQ��'DPDVFXV�DQG�RWKHUV���DOO�NLQGV�RI�
JHQUHV�VXFK�DV�EHJJDUV��EHGRXLQV�DQG�FDPHO�FDUDYDQV��ODQGVFDSHV��DUFKDHRORJLFDO�VLWHV�IURP�WKH�DLU�DQG�
DW� JURXQG� OHYHO�� 0LOLWDU\� IRUPDWLRQV� DV� ZHOO� DV� KLJK�UDQNLQJ� 7XUNLVK� DQG� *HUPDQ� RIILFHUV� DQG�
GLSORPDWV�KDYLQJ�FRIIHH��:DU�GDPDJH��ERPEDUGPHQWV�DQG�H[HFXWLRQV��3LFWXUHV�RI�D�UHJLRQ�WKDW�V�VWLOO�
DW�WKH�FHQWUH�RI�SXEOLF�LQWHUHVW��

2XU�ZHE�SDJHV�ZLOO�VKRZ�\RX�D�FKRLFH�DQG�JLYH�\RX�PRUH�LQIRUPDWLRQ��+HUH�LV�
WKH�DGGUHVV��

KWWS���ZZZ�SHWHUSHWUL�GH�EH�LQGH[�HQJO�KWPO�

:H�DUH�SODQQLQJ�WR�VHOO�WKDW�JUHDW�FROOHFWLRQ��,I�\RX�DUH�LQWHUHVWHG��SOHDVH�FRQWDFW�PH�

3HWHU�3HWUL��%HUOLQ�
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$HULDO�UHVHDUFK�LQ�$UPHQLD��SURVSHFWV�

5RJ�3DOPHU�

,Q�WKH�ODVW�LVVXH�RI� $$5*QHZV��,�PHQWLRQHG�WKDW�ZH�KDG�EHHQ�FRQWDFWHG�E\�'U��QRZ�3URI��
+D\N�+DNRE\DQ�RI�WKH�,QVWLWXWH�RI�$UFKDHRORJ\��<HUHYDQ��DVNLQJ�IRU�KHOS�WR�HVWDEOLVK�DHULDO�
VXUYH\�LQ�KLV�FRXQWU\���,Q�2FWREHU������,�PDGH�D�VHOI�ILQDQFHG�YLVLW�WKHUH�DQG��DV�D�UHVXOW��DP�
VHHNLQJ�VPDOO�UHVHDUFK�WR�KHOS�JHW�WKLQJV�JRLQJ�LQ�$UPHQLD���$V�,�FXUUHQWO\�VHH�WKLQJV��WKHUH�
DUH�WZR�VWDJHV�WR�WKH�ZRUN��XVH�RI�H[LVWLQJ�LPDJHU\��DQG�WDNLQJ�QHZ�VSHFLILFDOO\�WDUJHWHG�
SKRWRJUDSKV���/RJLFDOO\��WKH�IRUPHU�VKRXOG�EH�P\�ILUVW�DLP�ZKLOH�ZRUN�FRQWLQXHV�WR�ILQG�
JUHDWHU�IXQGLQJ�IRU�WKH�VHFRQG�±�DOWKRXJK�WKLQJV�PD\�QRW�ZRUN�RXW�WKDW�ZD\��

$UPHQLDQ� VLWHV� EURDGO\� IDOO� LQWR� WKH� IROORZLQJ� PDLQ� W\SHV� ±� μWRZQV¶� �GHIHQGHG� DQG�
XQGHIHQGHG���EXULDOV��YLOODJHV��YLOODV��IRUWV��IRUWUHVVHV��DQG�LVRODWHG�FKXUFKHV�PRQDVWHULHV���,�
ZDV�VKRZQ�PDQ\�VLWHV�LQ�SDUWV�RI�WKH�FRXQWU\�QRUWK�RI�<HUHYDQ�DQG�DOO�EXW�RQH�VLWH�ZDV�VWRQH��
EXLOW�RU�URFN�FXW���7KH�RQO\�GLWFK�VHHQ�RQ�GXULQJ�WKH�WRXU�ZDV�LQ�WKH�1:�ZKHUH�LW�IRUPHG�DQ�
LQWHJUDO�SDUW�RI�D�VWRQH�DOLJQPHQW���,W�LV�SRVVLEOH�WKDW�FURS�PDUNHG�IHDWXUHV�ZRXOG�WKXV�EH�
DEVHQW�RU�PLQLPDO��DV�VLWHV�ZHUH�QRW�FRQVWUXFWHG�LQ�D�ZD\�WKDW�DOWHUHG�VXEVRLO�GHSWKV��DOWKRXJK�
EDUH�VRLO�FRQGLWLRQV� PD\��DOORZ�EXLOGLQJ�UHPDLQV�WR�EH�VHHQ���0RVW�DUDEOH�ODQG�LV�RQ�WKH�SODLQV�
WKDW�ZHUH�FRQYHUWHG�IRU�SUDLULH�W\SH�FXOWLYDWLRQ�GXULQJ�WKH�6RYLHW�HUD���:KHWKHU�PXFK�QRZ�
VXUYLYHV�RI�HDUOLHU�IHDWXUHV�LV�D�TXHVWLRQ�WKDW�DHULDO�VXUYH\�PD\�KHOS�UHVROYH���0RVW�DLU�VXUYH\�
ZRXOG�±�LQ�8.�WHUPV�±�EH�PRUH�μXSODQG¶�W\SH�DQG�VHHN�WR�LGHQWLI\�DQG�UHFRUG�XSVWDQGLQJ�
IHDWXUHV���'HWHFWLRQ�RI�QHZ�IHDWXUHV�PD\�WKHUHIRUH�UHO\�PRUH�RQ�OLJKWLQJ�±�DW�DQ\�WLPH�RI�\HDU�
±�WKDQ�RQ�VKRUW�WHUP�FURS�UHVSRQVHV�DQG�WKHLU�GHSHQGHQFH�RQ�DSSURSULDWH�FOLPDWH�DQG�ZHDWKHU�
FRQGLWLRQV��

6LQFH� ,�ZDV� LQ�$UPHQLD�� ,� KDYH�PDGH� FRQWDFW�ZLWK�$GDP�6PLWK�� DQ�$PHULFDQ�ZKR�KDV�
UHFHQWO\�XQGHUWDNHQ�DQ�H[WHQVLYH�ILHOG�VXUYH\�RI�DQ�DUHD�1(�RI�0W�$UDJDF���6PLWK¶V�ZRUN�
SURYLGHG�JURXQG�HYLGHQFH�RI�WKH�W\SHV�RI�IHDWXUH�,�KRSH�WR�ILQG�IURP�WKH�DLU�±�μVPDOO¶�VLWHV�
EHWZHHQ�WKH�FLWDGHOV�±�VR�SURVSHFWV�IRU�DHULDO�VXUYH\�ORRN�KHDOWK\����'HWDLOV�RI�6PLWK¶V�SURMHFW�
DUH�DW��KWWS���KRPH�XFKLFDJR�HGX�aDWVPLWK�����7KH�FLWDGHOV�DOVR�PD\�EHQHILW�IURP�DLU�VXUYH\�
DURXQG�WKHLU�IULQJHV�DV�WKH�H[WHQWV�DUH�QRW�DOZD\V�FOHDU�DQG�WKHUH�UHPDLQV�WKH�SRVVLELOLW\�WKDW�
ORZ�OLJKWLQJ�PD\�VKRZ�VOLJKW�VWUXFWXUHV���7KLV�RFFXUUHG�LQ�D�UDUH�IOLJKW�E\�WKH�$UPHQLDQV�LQ�D�
PLOLWDU\�KHOLFRSWHU�ZKHQ�D�μQHZ¶�EXLOGLQJ�ZDV� LGHQWLILHG�RQ�WKH�HGJH�RI�(UHEXQL��RQH�RI�
<HUHYDQ¶V�EHVW�NQRZQ�VLWHV���,�VDZ�VRPH�IRRWDJH�IURP�DQRWKHU�KHOLFRSWHU�IOLJKW�RQ�ZKLFK�
DSSHDUHG�WR�EH�ILHOG�ZDOOV��"FURVV�ULGJH�G\NHV��DQG�D�KLOOIRUW�OLNH�IHDWXUH��

7KHUH�LV�RQH�RWKHU�DVSHFW�WKDW�LQWHUHVWV�PH�DOPRVW�PRUH�WKDQ�WKH�μSXUH¶�DUFKDHRORJ\�DQG�WKDW�LV�
WR� UHFRUG� μQRZ¶��DV�PDQ\�SDUWV�RI�$UPHQLD�DUH�VWUDQGHG�DW������±�ZKHQ�6RYLHW� IXQGLQJ�
FHDVHG�� � ,Q� (QJODQG� ZH� DUH� IDPLOLDU� ZLWK� KRZ� UDSLGO\� D� ODQGVFDSH� FDQ� EH� FKDQJHG� E\�
μGHYHORSPHQW¶����,W�WKHUHIRUH�VHHPV�LPSRUWDQW�WR�HQVXUH�WKDW�D�UHFRUG�RI�WKH�EHJLQQLQJV�RI�WKH�
5HSXEOLF�RI�$UPHQLD�LV�PDGH�VR�WKDW�WKHUH�LV�GRFXPHQWDWLRQ�RI�WKHLU�μRULJLQV¶�ZKLOH�WKRVH�
RULJLQV�DUH�VWLOO�YLVLEOH���$HULDO�VXUYH\��HVSHFLDOO\�ZHOO�FRPSRVHG�REOLTXHV��ZRXOG�EH�D�JUDSKLF�
ZD\�RI�GRLQJ�WKDW��

$HULDO�VXUYH\�LQ�$UPHQLD�ZLOO�KDYH�WR�EH�GRQH�XVLQJ�SDUDPRWRUV���)LQDQFH��FRQGLWLRQV��DQG�
UHVWULFWLRQV�PHDQ� WKDW� WKHVH�DUH� WKH�RQO\� W\SH�RI� μDLUFUDIW¶� WKDW� WKH�$LU�&OXE�RI�$UPHQLD�
�FROODERUDWRUV�LQ�WKH�SURMHFW��DUH�DOORZHG�WR�IO\���7ZR�μVHDW¶�SDUDPRWRUV�ZLOO�DOORZ�D�WHDP�RI�
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SLORW�DQG�SKRWRJUDSKHU�WR�RSHUDWH��DQG�WKH�FRVW��DORQJ�ZLWK�DQFLOODU\�HTXLSPHQW��ZLOO�EH�LQ�WKH�
UHJLRQ�RI���������7KLV�LV�WKH�SURMHFW¶V�PDMRU�H[SHQVH���3DUDPRWRUV�KDYH�D�GXUDWLRQ�RI�DERXW���
KRXUV��FDQ�WDNH�RII�IURP�DOPRVW�DQ\���P�ORQJ�μDLUVWULS¶��DQG�FDQ�DWWDLQ�DQ�DOWLWXGH�RI������
���P�WKDW�ZRXOG�EH�UHTXLUHG�IRU�VHQVLEOH�REVHUYDWLRQ�DQG�SKRWRJUDSK\��

,QLWLDO�SKRWRJUDSK\�LV�OLNHO\�WR�EHJLQ�DW�NQRZQ�VLWHV�WR�SURYLGH�LOOXVWUDWLRQV�DQG�DOORZ�D�VHDUFK�
RI�WKHLU�LPPHGLDWH�HQYLURQV���:RUN�LQ�%ULWDLQ�DQG�(XURSH�KDV�VKRZQ�WKDW�PDQ\�μNQRZQ¶�VLWHV�
ZLOO�UHYHDO�PRUH�ZKHQ�VHHQ�IURP�DERYH�DQG�WKHUH�LV�QR�UHDVRQ�WR�H[SHFW�WKDW�WKLV�ZRXOG�QRW�
DOVR�EH�VR�LQ�$UPHQLD���)URP�WKH�JURXQG��WHUUDFHV�ZHUH�YLVLEOH�RQ�KLOOV�RYHUORRNLQJ�VRPH�VLWHV�
,�YLVLWHG���7KHVH�PD\�UHVXOW�IURP�VWRQH�FOHDUDQFH�DQG�FXOWLYDWLRQ�DQG�WKH\�LQFOXGHG�VRPH�
VTXDUH�μILHOGV¶��DOO��RI�FRXUVH��XQGDWHG����6XFK�IHDWXUHV�VKRXOG�EH�H[DPLQHG�LQ�PRUH�GHWDLO�DQG�
LQ�JUHDWHU�H[WHQW�IURP�WKH�DLU��

7KH� HVVHQWLDO� QHHG� LV� IRU� IXQGLQJ� DQG�RU� VSRQVRUVKLS�� � 7KH� SURMHFW� QHHGV� HTXLSPHQW�
�SDUDPRWRU��*36��PDSV��FDPHUD��ILOP��FRPSXWHU��VFDQQHU��DQG�WKH�$UPHQLDQV�QHHG�JXLGDQFH�
LQ�WKHLU�XVH�DQG�VRPH�WHDFKLQJ�RI�EDVLF�SKRWR�LQWHUSUHWDWLRQ�DQG�PDSSLQJ���7KLV�ODWWHU�FDQ�EH�
GRQH�XVLQJ�H[LVWLQJ�YHUWLFDO�SKRWRJUDSKV��WZR�VHWV�DUH�KHOG�LQ�WKH�'HSDUWPHQW�RI�*HRORJ\��
<HUHYDQ���������DQG����������ERWK�JRRG�TXDOLW\�DQG�LQ�VWHUHR�UXQV��DQG�,�ZRXOG�OLNH�WR�WDNH�
WKH�RSSRUWXQLW\�WR�HYDOXDWH�SRWHQWLDO�RI�VDWHOOLWH�LPDJHU\���$�VHDUFK�RI�WKH�&2521$�GDWDEDVH�
VKRZHG�WKHUH�WR�EH�DW�OHDVW�WZR�DSSDUHQWO\�FORXG�IUHH�VHWV��

:KDW�,�KDG�KRSHG�WR�GR�WKLV�\HDU��6HSWHPEHU�2FWREHU�������ZDV�WR�UXQ�D�WUDLQLQJ�μZHHN¶�IRU�
$UPHQLDQ�VFKRODUV�XVLQJ�VRPH�RI�WKH�YHUWLFDO�SKRWRJUDSKV�WKH\�KDYH�LQ�<HUHYDQ�DORQJ�ZLWK�
VRPH�86�GHFODVVLILHG�VDWHOOLWH�LPDJHU\���7KH�DUHDV�VHOHFWHG�IRU�WKDW�DUH�OLNHO\�WR�EH�LQ�1:�
$UPHQLD��+DNRE\DQ¶V�RZQ�UHVHDUFK�DUHD��DQG�WKH�IULQJHV�RI�/DNH�6HYDQ���7LPH�WKHUH�RXJKW�
DOVR�WR�DOORZ�IRU�VRPH�JURXQG�FKHFNLQJ�RI�IHDWXUHV�LGHQWLILHG���7KLV�VHHPHG�D�VHQVLEOH��LI�QRW�
YHU\�H[FLWLQJ��SURJUDPPH�XQWLO�,�EHJDQ�WR�IROORZ�XS�VRPH�RI�WKH�LGHDV�IRU�IXQGLQJ�WKDW�ZH�
WDONHG�DERXW�ZKLOH�,�ZDV�LQ�$UPHQLD���2QH�RI�WKHVH�ZDV�WR�WU\�WR�DWWUDFW�VRPH�LQWHUHVW�IURP�D�
79�FRPSDQ\���7KLV�LV�EHVW�GHVFULEHG�DV��PRUH�RU�OHVV��LW�KDSSHQHG��

1LFROD� �79��� � ³:H¶UH� LQWHUHVWHG� LQ� \RXU�$UPHQLDQ�SURMHFW�� �:KHQ� FDQ�\RX� VWDUW�
IO\LQJ" �́

5RJ�� � ³0D\EH� ������ ����� ±� LW� GHSHQGV�ZKHQ�ZH� FDQ� UDLVH� WKH�PRQH\� WR� EX\� D�
SDUDPRWRU� �́

1LFROD���³2K�´��)ROORZHG�E\�YDULRXV�GLVJUXQWOHG�VHQWHQFHV��

+DOI�DQ�KRXU�ODWHU��VRUU\��,�FDQ¶W�PDQDJH�WKH�VRIW�IRFXV�DQG�ZDIIO\�PXVLF���

1LFROD���³,¶YH�KDG�D�ZRUG�ZLWK�WKH�SURGXFHU���,I�ZH�EX\�\RX�D�SDUDPRWRU�ZKHQ�FDQ�\RX�
VWDUW�IO\LQJ" �́

6R�DW�SUHVHQW�,¶P�ZDLWLQJ�IRU�WKH�79�SHRSOH�WR�GUDIW�D�SURJUDPPH�RXWOLQH�WKDW�WKH\�WKHQ�WU\�WR�
μVHOO¶�WR�RQH�RI�WKH�PDLQ�EURDGFDVWLQJ�FKDQQHOV���7KLV�KDV�PHDQW�WKDW�,�KDYH�EHHQ�XQDEOH�WR�
DSSO\�IRU�D�%ULWLVK�$FDGHP\�JUDQW�DV�,�GRQ¶W�NQRZ�ZKHWKHU�WR�SODQ�IRU�D�JURXQG�VFKRRO�RU�IRU�
IO\LQJ��
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Book of considerable interest..? 
 

A collection of comments and reviews concerning the second edition of: 
 

D R Wilson.  Air Photo Interpretation for Archaeologists.  Tempus Publishing 2000.  £19.99.  
ISBN 0 7524 1498 4. 

 
Below are two formal reviews of the long-awaited reprint (and revision) of David Wilson’s 
book.  It may seem a little unfair to have offered one copy for review by a Polish enthusiast, 
but I think the new edition may be used as much in Europe as in the Britain that its examples 
come from.  Wlodek, as usual, has some interesting observations on the book and the 
interpretation of its contents. 

This is an Editorial butting-in to mention a couple of points that slipped the reviewers’ 
attention and to make a few other observations.  I’m delighted that the second edition has 
been published and I hope the publishers printed enough copies for the expected onslaught 
from UK and European market.  The latter may be in for a few puzzling moments, as can be 
seen in the second review which asks why pit clusters are not much considered.  The answer, 
of course, is that the book reflects David Wilson’s and CUCAP’s experience and knowledge, 
which does not include Central European pit clusters.  Both reviews indicate how much our 
subject has changed since 1982 – “where are the maps?” asks one, “where is Europe?” the 
other.  In defence of the first, I suggest again that the book reflects the CUCAP way of dealing 
with aerial photographs which, while it made use of maps of specific (and often Roman) sites, 
was not caught up in the greater mapping spree which most of us now see as the way (?a 
way) of understanding the photographed information.  Good description, perhaps, was seen 
as sufficient − although it can be argued that good description is not necessarily 
interpretation. 

Small whinges aside, it is good to have this book available once again.  It has always been 
near the top of my reading list for students as it illustrates a huge range of examples of what 
can be seen from the air.  My 1982 copy has seen much use in solving “what’s that?” 
questions that puzzle us.  Most of the answers can be found within this book, and in the 2000 
edition we can also read the References! 

 
Toby Driver writes: 

The revision and re-printing of David Wilson’s definitive book of air photo interpretation for 
archaeologists, eighteen years after it was originally published, is enormously welcome.  

Unavailable for more than ten years, this standard work has gradually become very sought-

after for those starting in the profession of aerial archaeology and related disciplines since the 
early 1990s.  In the UK at least, library copies could be consulted but in Europe, where aerial 

archaeology continues to burgeon, the book had been very difficult to find. 

The new publication is a smart, soft-covered, thick textbook bearing Maiden Castle on its 

cover, and is comfortable to hold and read.  David’s style of writing is extremely 

approachable.  The text and captions are concise and informative, as with the first publication.  
The book preserves all original black and white plates and many are more sharp, with a 

greater portion of the image shown, than before.  Comparing like with like, the 1982 photos 
have more contrast, an important factor for studying detail.  A number of plates in the 2000 

book appear washed out, but in general this does not detract from the legibility of the detail or 

the illustrative impact. 

The book contains an entirely new colour section, intended to offer the reader who has not 

flown a chance to see the changing colours of archaeological sites from the air.  It includes 
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UHFHQW�PDWHULDO��D�FRORXU�YHUWLFDO�RI�WKH�6WRQHKHQJH�ODQGVFDSH�IURP���-DQXDU\�������D�GD\�
ZKLFK�ZDV�DOVR�H[FHSWLRQDO�IRU�IO\LQJ�LQ�:DOHV���2Q�D�:HOVK�QRWH�LW�LV�JRRG�WR�VHH�D�FRORXU�
SKRWR�RI�%HDXPDULV�&DVWOH�EXW�WKLV�DQG�WKH�VHFRQG�FRORXU�SODWH��D�IDOVH�FRORXU�SKRWRJUDSK��GR�
QRW�ZRUN�ZHOO���2QH�IHHOV�WZR�RWKHU�PRUH�XVHIXO�SODWHV�FRXOG�KDYH�EHHQ�XVHG��

7KHUH�DUH�DQRPDOLHV�LQ�WKH�WH[W���7KH�VHFWLRQ�RQ�GHYHORSPHQWV�LQ�DHULDO�DUFKDHRORJ\�IURP�
�����WR������HQGV�ZLWK�WKH������3RWVGDP�FRQIHUHQFH���7KH������$QWLTXLW\�QRWH�DERXW�WKH�
ODWHU�+XQJDULDQ�7UDLQLQJ�6FKRRO���$QWLTXLW\� ��������������LV�QRW�PHQWLRQHG��DQG�RQH�PXVW�QRW�
IRUJHW�WKH�3RODQG�WUDLQLQJ�VFKRRO�RI������SOXV�RWKHU�(XURSHDQ�GHYHORSPHQWV�VLQFH�WKDW�GDWH��
7KDW�VDLG��WKH�ERRN�LV�DERXW�$LU�3KRWR�,QWHUSUHWDWLRQ�DQG�LV�QRW�D� &RPSOHWH�*XLGH�WR�$HULDO�
$UFKDHRORJ\����2QH�EHJLQV�WR�VHH�KRZ�XVHIXO�D�VHW�RI�VLPLODUO\�DXWKRULWDWLYH�WH[WERRNV�ZRXOG�
EH�RQ�RWKHU�DVSHFWV�RI�DHULDO�DUFKDHRORJ\��

:LWK�WKH�QHZ�HGLWLRQ�,�ZDV�ORRNLQJ�IRUZDUG�WR�WKH�LQFOXVLRQ�RI�WZR�RU�WKUHH�KLJK�TXDOLW\�DLU�
SKRWR�PDSV�� �)RU�PH��PDSSLQJ�LV�DQ�HVVHQWLDO�SDUW�RI�SKRWR�LQWHUSUHWDWLRQ�� �$�JRRG�PDS�
DORQJVLGH� D� SKRWR� FDQ� VKRZ� KRZ� DUFKDHRORJLFDO� SDWWHUQV� DUH� SLFNHG� RXW� IURP� QRQ��
DUFKDHRORJLFDO�PDUNV�E\�WUDLQHG�LQWHUSUHWHUV���7KH�VHFWLRQ�µ7UDQVFULSWLRQ�DQG�GDWD�UHWULHYDO¶�
LQFOXGHV�D�JRRG�DLU�SKRWRJUDSK�DQG�FRPSXWHU�WUDQVIRUPDWLRQ��DOORZLQJ�FRPSDULVRQ�RI�WKH�WZR��
+RZHYHU��RQH�WKLQNV�RI�WKH�JUHDW�PDSSHG�ODQGVFDSHV�RI�WKH�<RUNVKLUH�'DOHV�DQG�:ROGV��D�
FRPSOH[�VLWH�OLNH�D�5RPDQ�IRUW�RU�HYHQ�WKH�6WRQHKHQJH�ODQGVFDSH��DV�LOOXVWUDWLRQV�ZKLFK�FRXOG�
KDYH�VKRZQ�WKH�QHHG�IRU�LPDJH�LQWHUSUHWDWLRQ�DV�SDUW�RI�D�EURDGHU�UHFRUGLQJ�SURFHVV��

,Q�DOO��WKHVH�DUH�PLQRU�SRLQWV�IRU�D�ERRN�WKDW��QHDUO\�WZHQW\�\HDUV�DIWHU�LWV�ILUVW�SXEOLFDWLRQ��
UHPDLQV�DQ�LPSRUWDQW�ZRUN�IRU�VR�PDQ\�UHDVRQV���,W�LV�D�SLFWRULDO�LQGH[�WR�WKH�DUFKDHRORJ\�RI�
%ULWDLQ��E\�SHULRG��µ(DUO\�PHGLHYDO�VHWWOHPHQWV¶���W\SH��µ+HQJHV¶��DQG�PRUSKRORJ\��µ&LUFOHV�
RI�SLWV¶����7KH�ERRN�LV�LPSRUWDQW�LQ�VKRZLQJ�QRW�RQO\�WKH�FOHDU�FXW�DQG�XQHTXLYRFDO�µW\SH�
VLWHV¶��EXW�WKH�XQXVXDO��WKH�DW\SLFDO�DQG�WKH�GRZQULJKW�FRQIXVLQJ��IRUFLQJ�WKH�DUFKDHRORJLVW��
UHDGHU�WR�H[HUFLVH�KLV�RU�KHU�JUH\�PDWWHU���&ODVVLF�SKRWR�SDLUV�DUH�KHUH��VKRZLQJ�HDUWKZRUN�
VLWHV�LQ�JRRG�OLJKW�DQG�SRRU��RU�EHIRUH�DQG�DIWHU�OHYHOOLQJ�DQG�SORXJKLQJ���7KH�PDLQ�UHIHUHQFH�
VHFWLRQ� RQ� LQWHUSUHWDWLRQ� LV� FRPSOHPHQWHG� E\� EDFNJURXQG� GLVFXVVLRQ�� D� KLVWRU\� RI� WKH�
GLVFLSOLQH��DGYLFH�RQ�WUDQVFULSWLRQ�DQG�UHFRUGLQJ�DQG�XVHIXO�DGGUHVVHV�� �1RZ�UHSULQWHG��,�
VLQFHUHO\�KRSH� $LU�3KRWR�,QWHUSUHWDWLRQ��UHPDLQV�RQ�VDOH��LQ�SULQW��DQG�DFFHVVLEOH�WR�DOO�IRU�
PDQ\�\HDUV�WR�FRPH��

'DYLG�:LOVRQ¶V�ERRN� $LU�3KRWR�,QWHUSUHWDWLRQ�IRU�$UFKDHRORJLVWV��KDV��LW�VHHPV��IURP�WKH�YHU\�
EHJLQQLQJ��EHHQ�DQ�XQREWDLQDEOH�µSKDQWRP¶�IRU�PDQ\�SHRSOH�ZKR�DUH�LQYROYHG�ZLWK�DHULDO�
SKRWRJUDSK\�LQ�DUFKDHRORJ\�DV�FRSLHV�RI�LW�KDYH�ORQJ�VROG�RXW���7KLV�ZDV�SDUWLFXODUO\�SDLQIXO�
IRU�DUFKDHRORJLVWV�LQ�&HQWUDO�DQG�(DVWHUQ�(XURSHDQ�FRXQWULHV�ZKHUH�DHULDO�DUFKDHRORJ\�KDV�
EHHQ�DWWUDFWLQJ�DQ�HYHU�LQFUHDVLQJ�FLUFOH�RI�IROORZHUV���7KH�ORQJ�DZDLWHG�VHFRQG�HGLWLRQ�KDV�DW�
ORQJ�ODVW�DSSHDUHG��EXW�H[DFWO\�KRZ�UHOHYDQW�LV�LW�WRGD\�DIWHU�DOPRVW�WZHQW\�\HDUV�DQG�LQ�WKH�
QHZ�UHDOLW\�RI�&HQWUDO�DQG�(DVWHUQ�(XURSH�DV�LW�QRZ�VWDQGV"�

7KH�ERRN�LV�EDVHG�RQ�H[SHULHQFHV�DQG�SKRWRJUDSKV�WDNHQ�LQ�*UHDW�%ULWDLQ��EXW�LQ� :LOVRQ¶V�
RSLQLRQ�WKH�REVHUYDWLRQV��UHVXOWV�DQG�FRPPHQWV�DUH�OLNHZLVH�DSSURSULDWH�IRU�RWKHU�UHJLRQV�
ZLWKLQ�WKH�WHPSHUDWH�FOLPDWH�]RQH���7KLV�LV�HVSHFLDOO\�LPSRUWDQW�DV�LW�LV�RIWHQ�VDLG��H�J��LQ�
3ROLVK� DUFKDHRORJ\�� WKDW� WKH� IDFW� WKDW� DHULDO� SKRWRJUDSKV� DUH� XQVXLWDEOH� LV� GXH� WR� WKH�
JHRPRUSKRORJLF�VRLO�FOLPDWLF�FRQGLWLRQV�ZKLFK�GLIIHU�WR�WKRVH�LQ�8.���,�EHOLHYH��WKDW�IRU�WKRVH�
ZKR�DUH�LQYROYHG�LQ�DHULDO�DUFKDHRORJ\�WKLV�FXUUHQW�RSLQLRQ�VKRZV�D�EDVLF�ODFN�RI�NQRZOHGJH�
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DQG�IXUWKHU�GLVFXVVLRQ�RQ�WKH�SRLQW�LV�XQQHFHVVDU\���+RZHYHU��VXFK�DQ�RSLQLRQ�LV�FKDUDFWHULVWLF�
RI�PDQ\�FRXQWULHV�DQG�QHDUO\�HYHU\�GLVFXVVLRQ�DERXW�DHULDO�SKRWRJUDSK\�DQG�LWV�VXLWDELOLW\�
EHFRPHV�µKDUG�ZRUN¶�ZLWK�UHIHUHQFH�WR�FXUUHQW�DUJXPHQWV�DQG�QDćYH�EHOLHIV���6R�LW�LV�IRU�WKLV�
UHDVRQ� WKDW� 'DYLG� :LOVRQ¶V� ERRN� LV� XQXVXDOO\� XVHIXO�� LQ� SDUWLFXODU� WKH� VKHHU� PDVV� RI�
LOOXVWUDWLYH�PDWHULDO��ZKLFK�LQFOXGHV�FRORXU�SKRWRJUDSKV��IRUPV�DQ�XQTXHVWLRQDEOH�DUJXPHQW��
+RZHYHU�� WKHUH� LV� VRPHWKLQJ� LQ�'DYLG�:LOVRQ¶V�ZRUN� WKDW� OHQGV� LWVHOI� WR� WKH� GDQJHURXV�
DUJXPHQW�SUHVHQWHG�E\�DHULDO�DUFKDHRORJ\¶V�RSSRQHQWV��

7KH�ILUVW�FKDSWHU�µ$LU�SKRWRJUDSK\�DQG�DUFKDHRORJ\¶�LV�GHGLFDWHG�WR�WKH�SUREOHP�RI�WKH�UROH�RI�
DHULDO�SKRWRJUDSKV�LQ�DUFKDHRORJ\���0XFK�DWWHQWLRQ�KDV�EHHQ�JLYHQ�WR�WKH�DLPV�IRU�ZKLFK�
DHULDO�SKRWRJUDSKV�DUH�XVHG�LQ�DUFKDHRORJ\���7KH�SRVLWLRQLQJ�RI�WKH�LOOXVWUDWLYH�IXQFWLRQ�LQ�ILUVW�
SODFH�LV�VWULNLQJ���'RHV�WKLV�PHDQ�WKDW�WKH�PDLQ�SXUSRVH�RI�DHULDO�DUFKDHRORJ\�LV�WR�PDNH�D�
VFLHQWLILF�SXEOLFDWLRQ�PRUH�DWWUDFWLYH�RU�WR�SURYLGH�DQ�DWWHQWLRQ�JUDEELQJ�FRYHU"��,W�VHHPV�WKDW�
HYHQ�WKRXJK�WKH�LOOXVWUDWLYH�DVSHFW�LV�LQGHHG�LPSRUWDQW�LW�VKRXOG�QRW�EH�SXW�LQ�SULPDU\�SRVLWLRQ�
DV�WKH�TXHVWLRQ�RI�WKH�LQWHUSUHWDWLRQ�RI�WKH�FRQWHQW�RI�WKH�SKRWRJUDSK�EHFRPHV�OHVV�LPSRUWDQW�
WKDQ�WKH�DHVWKHWLF�YDOXH�ZKLFK�EHJLQV�WR�GRPLQDWH���,Q�PDQ\�GLVFXVVLRQV�,�KDYH�FRPH�DFURVV�
WKH�RSLQLRQ�WKDW�DHULDO�SKRWRJUDSKV�VKRXOG�RQO\�EH�LOOXVWUDWLRQV�RI�WKH�VLWH�XQGHU�VWXG\���7KXV�LW�
VHHPV�WKDW�WKLV�LV�QRW�D�JRRG�RPHQ�IRU�SRWHQWLDO�XVHUV�RI�DHULDO�SKRWRJUDSKV���2I�FRXUVH��LW�LV�
VWLOO� LPSRUWDQW� WR�YDOXH�WKH�LOOXVWUDWLYH�IXQFWLRQ�RI�DHULDO�SKRWRJUDSKV�� �7KLV� LV�HVSHFLDOO\�
UHOHYDQW�LQ�WKH�SURPRWLRQ�RI�DUFKDHRORJ\���$HULDO�SKRWRJUDSKV�DUH�RQH�RI�WKH�PRVW�SHUVXDVLYH�
LOOXVWUDWLYH�HOHPHQWV�VR�WKHLU�XVH�LQ�WKLV�ZD\�FDQ�LQFUHDVH�WKH�SRSXODULW\�RI�DUFKDHRORJ\�DQG�
NQRZOHGJH� DERXW� WKH� SDVW�� � +RZHYHU�� WKLV� FDQQRW� EH� WKH� PRVW� LPSRUWDQW� DVSHFW� RI� WKH�
DSSOLFDWLRQ� RI� DHULDO� SKRWRJUDSKV�� � ,Q� P\� RSLQLRQ�� E\� VHWWLQJ� XS� D� KLHUDUFK\� ZKLFK�
GLVWLQJXLVKHV�OHYHOV�RI�LPSRUWDQFH�EHWZHHQ�GLIIHUHQW�DLPV�RI�DHULDO�SKRWRJUDSKV�'DYLG�:LOVRQ�
KDV�GHOLYHUHG�DQ�DUJXPHQW�DJDLQVW� WKH�PHWKRG�LQWR� WKH�KDQGV�RI�PDQ\�RSSRQHQWV�� � ,�FDQ�
DSSUHFLDWH�WKDW�:LOVRQ�FHUWDLQO\�XQGHUVWDQGV�WKH�LOOXVWUDWLYH�IXQFWLRQ�DFURVV�D�ZLGHU�VHQVH��EXW�
WKH�JHQHUDO�SHUFHSWLRQ�PD\�EH�WKDW�DQ�LOOXVWUDWLRQ�LV�VLPSO\�D�QLFH�SLFWXUH��

7KH�FKDSWHU�µ,GHQWLILFDWLRQ�RI�DUFKDHRORJLFDO�IHDWXUHV¶�FDXVHV�WKH�&HQWUDO�(XURSHDQ�UHDGHU�WR�
EHJLQ�WR�YDOXH�WKH�DSSOLFDWLRQ�RI�DHULDO�SKRWRJUDSKV�LQ�DUFKDHRORJ\�IRU�VFLHQWLILF�UHVHDUFK�
SXUSRVHV���7KH�XQXVXDOO\�ZLGH�VSHFWUXP�RI�DUFKDHRORJLFDO�VLWHV�UHJLVWHUHG�RQ�SKRWRJUDSKV�
VKRZV�MXVW�KRZ�OLPLWHG�RXU�NQRZOHGJH�DERXW�WKH�SDVW�UHPDLQV�LI�ZH�UHO\�VROHO\�RQ�WKH�UHVXOWV�
RI�ILHOG�ZDONLQJ�VXUYH\���,W�LV�VXIILFLHQW�WR�FRPSDUH�WKLV�VHFWLRQ�RI�:LOVRQ¶V�ERRN�ZLWK�DQ\�
UDQGRPO\�FKRVHQ�ZRUNLQJ�DUHD�IURP�WKH�$=3���7KH�ULFKQHVV�RI�FXOWXUDO�SKHQRPHQD�ZKLFK�
KDYH�SHUPDQHQWO\�HWFKHG�WKHPVHOYHV�LQWR�WKH�ODQGVFDSH�DQG�DUH�YLVLEOH�LQ�DHULDO�SKRWRJUDSKV��
VKRZV�KRZ�PXOWL�DVSHFWHG�WKH�ZRUOG�RI�SDVW�FRPPXQLWLHV�ZDV���7KH�PDWHULDO�IURP�ILHOG��
ZDONLQJ�VXUYH\V�UHJLVWHUHG�DFFRUGLQJ�WR�$=3�VWDQGDUGV�GUDPDWLFDOO\�OLPLWV�RXU�KRUL]RQV���,W�
VHHPV�DV�WKRXJK�E\�FRQQHFWLQJ�WKH�WZR�PHWKRGV��LQFOXGLQJ�JHRSK\VLFDO�PHWKRGV��ZH�PD\�
GLVFRYHU�WKH�NH\V�WR�H[WHQGLQJ�RXU�LPDJH�RI�WKH�SDVW��

7KH�3ROLVK�UHDGHU�IDFHV�HYHQ�PRUH�TXHVWLRQV�LQ�&KDSWHU�WKUHH���,V�LW�SRVVLEOH�WR�XQFRYHU�VXFK�
VSHFWDFXODU�VLWHV�DV�VKRZQ�LQ�WKH�ERRN�XQGHU�3ROLVK�FLUFXPVWDQFHV"��7KH�DQVZHU�PD\�EH�\HV�
DQG�QR���2Q�WKH�RQH�KDQG�WKH�PDMRULW\�RI�DUFKDHRORJLFDO�VLWHV�LQ�&HQWUDO�(XURSH�DUH�D�FRPSOH[�
RI�YDULRXV�W\SHV�RI�SLWV���SLW�KRXVHV��VWRUDJH�SLWV��UXEELVK�SLWV��JUDYHV�HWF���7KH\�GR�QRW�DSSHDU�
WR�EH�TXLWH�DV�µDHVWKHWLFDOO\�SOHDVLQJ¶�RQ�DHULDO�SKRWRJUDSKV�EXW�LW�LV�VWLOO�SRVVLEOH�WR�LGHQWLI\�
WKHLU�VSDWLDO�VWUXFWXUH��VRPHWLPHV�HYHQ�WKH�FKURQRORJLFDO�UHODWLRQVKLSV�� $QG�VR�LW�VHHPV�WKDW�
WKH�IXQGDPHQWDO�SUREOHPV�LQ�WKH�LQWHUSUHWDWLRQ�RI�VXFK�VLWHV�KDYH�QRW�EHHQ�WKH�VXEMHFW�RI�WKH�
ERRN�� �'RHV� LW�PHDQ� WKDW� WKHUH�DUH�QRW�SLWV�DW�%ULWLVK�DUFKDHRORJLFDO� VLWHV"� � ,I�RQH� ORRNV�
WKURXJK�H[FDYDWLRQ�UHSRUWV�RI�PDQ\�VLWHV�IURP�GLIIHUHQW�SHULRGV�RQH�FDQ�HDVLO\�UHFRJQLVH�WKDW�
SLWV�DUH�DOVR�SUHVHQW�WKHUH��QRW�RQO\�GLWFKHV��URXQG�KRXVHV�HWF�����:K\�DUH�WKH\�QRW�WKH�VXEMHFW�
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RI�LQWHUHVW�RI�%ULWLVK�DHULDO�DUFKDHRORJ\"��$UH�WKH\�YLVLEOH�RQ�DHULDO�SKRWRJUDSKV�RU�QRW"��2Q�
WKH�RWKHU�KDQG��DV�WKH�ODWHVW�DHULDO�UHFRQQDLVVDQFH��VKRZ��VSHFWDFXODU�VLWHV�RQ�D�VFDOH�SUHYLRXVO\�
XQNQRZQ�LQ�3ROLVK�DUFKDHRORJ\�GR�RFFXU�LQ�WKH�FRXQWU\�DQG�ZH�FDQ�ILQG�DQDORJLHV�LQ�:HVWHUQ�
(XURSH�DQG�HYHQ�LQ�*UHDW�%ULWDLQ���6R�'DYLG�:LOVRQ¶V�ERRN�PD\�EH�LQWHUSUHWHG�DV�D�SURPLVH�
RI�IDVFLQDWLQJ�IXWXUH�GLVFRYHULHV�LQ�3ROLVK�DUFKDHRORJ\��

$� VXUSULVLQJ� SRLQW� LV� WKH� ORFDWLRQ� RI� PLOLWDU\� VLWHV� DQG� LQVWDOODWLRQV� DPRQJVW� QRQ��
DUFKDHRORJLFDO�VLWHV���,Q�WKH�HDUO\�����V�VXFK�VLWHV�ZHUH�QRW�RI�LQWHUHVW�WR�FRQVHUYDWLRQLVWV�DQG�
WKH�ORFDWLRQ�RI�WKLV�VXE�VHFWLRQ�LQ�WKH�ILUVW�HGLWLRQ�DSSHDUHG�WR�EH�MXVWLILHG���+RZHYHU��LQ�WKH�
ODWHVW�HGLWLRQ�WKLV�QRZ�DSSHDUV�WR�EH�D�PLVXQGHUVWDQGLQJ���6LQFH�WKH�PLG�����¶V�PLOLWDU\�VLWHV�
KDYH�EHHQ�LQFOXGHG�RQ�WKH�OLVW�RI�VLWHV�ZKLFK�VKRXOG�EH�UHFRUGHG�DQG�QHHG�WR�EH�SURWHFWHG�DV�
HVVHQWLDO�HOHPHQWV�RI� FXOWXUDO�KHULWDJH���:LOVRQ�LV�DZDUH�RI�WKH�SRVLWLRQ�RI�WKLV�VXE�FKDSWHU�EXW�
,�ZRXOG�QRW�DJUHH�ZLWK�KLV�DUJXPHQWV��S���������,�WKLQN�LW�ZRXOG�EH�HVSHFLDOO\�LPSRUWDQW�WR�
PRYH�LW�LQWR�&KDSWHU�����,W�ZRXOG�HPSKDVLVH�DQG�XQGHUOLQH�KRZ�LPSRUWDQW�GLVXVHG�PLOLWDU\�
VLWHV�DUH�IRU�FXOWXUDO�KHULWDJH��

&HUWDLQ�GRXEWV�DUH�UDLVHG�E\�WKH�VWUXFWXUH�DQG�SURSRUWLRQ�RI�FHUWDLQ�VHFWLRQV�RI�WKH�ERRN���,W�LV�
WRWDOO\�XQGHUVWDQGDEOH�WKDW�WKH�LGHQWLILFDWLRQ�RI�DUFKDHRORJLFDO�VLWHV�LV�FRQQHFWHG�WR�WKH�QDWXUH�
RI� HYLGHQFH� DQG� LGHQWLILFDWLRQ� RI� QRQ�DUFKDHRORJLFDO� IHDWXUHV� DQG� DV� VXFK� WKH� YROXPH�
GLVWULEXWLRQ�LV�IXOO\�DFFHSWDEOH���7KH�GRXEWV�FRQFHUQ�LQWHUSUHWDWLRQ�VLQFH�ERWK�UHFRJQLWLRQ�DQG�
LGHQWLILFDWLRQ� DUH� SDUWV� RI� WKH� SURFHVV� RI� LQWHUSUHWDWLRQ�� � 7KXV� LW� VHHPV� WKDW� WKH� FKDSWHU�
µ,QWHUSUHWDWLRQ¶�FRQWDLQV�HOHPHQWV�ZKLFK�FRXOG�EH�SODFHG�LQ�RWKHU�VHFWLRQV�RI�WKH�ERRN�RU�
VKRXOG�EH�IXUWKHU�H[SDQGHG�DQG�HQWLWOHG�GLIIHUHQWO\��H�J��WKH�WHFKQLFDO�DVSHFWV�FRQQHFWHG�WR�
LQWHUSUHWDWLRQ��� � ,Q� WXUQ�� WUDQVFULSWLRQ� DQG� PDSSLQJ� DUH� HTXDOO\� LPSRUWDQW� SDUWV� RI� WKH�
LQWHUSUHWDWLRQ�SURFHVV���7KH\�KDYH��KRZHYHU��EHHQ�WUHDWHG�LQ�D�UDWKHU�FXUVRU\�PDQQHU���,Q�WKH�
ODWH�����¶V�WKH\�ZHUH�QRW�SHUFHLYHG�DV�D�SDUWLFXODUO\�LPSRUWDQW�SDUW�RI�WKH�SURFHVV�RI�ZRUNLQJ�
ZLWK�DHULDO�SKRWRJUDSKV��EXW�WRGD\�WKHVH�WZR�VWDJHV�RI�LQWHUSUHWDWLRQ�DUH�SDLG�DQ�LQFUHDVLQJ�
DPRXQW�RI�DWWHQWLRQ�E\�DUFKDHRORJLVWV���7KXV�ZH�FRXOG�KDYH�H[SHFWHG�WKDW�WKHVH�DVSHFWV�ZRXOG�
KDYH�IRXQG�D�PRUH�SURPLQHQW�SRVLWLRQ���6XFK�WUHDWPHQW�RI�WKHVH�FKDSWHUV�PD\�VXJJHVW�WKDW�
WKHVH� VWDJHV� RI� DUFKDHRORJLFDO� LQWHUSUHWDWLRQ� DUH� OHVV� YDOLG� WKDQ� WKH� DFWXDO� WDNLQJ� RI�
SKRWRJUDSKV�DQG�WKH�LGHQWLILFDWLRQ�RI�WKH�DUFKDHRORJLFDO�VLWHV�RQ�WKHP��

7R�FRQFOXGH��LW�VKRXOG�EH�VWDWHG�WKDW�UHJDUGOHVV�RI�FHUWDLQ�FULWLFLVPV�'DYLG�:LOVRQ¶V�ERRN�
UHPDLQV�RQH�RI�WKH�EHVW�SLHFHV�GHGLFDWHG�WR�DHULDO�SKRWRJUDSKV�LQ�DUFKDHRORJ\�ZKLFK�KDV�HYHU�
EHHQ�SXEOLVKHG���2I�FRXUVH��WKH�IDFW�WKDW�LW�LV�VWLOO�WRSLFDO�DIWHU�QHDUO\�WZHQW\�\HDUV�VKRXOG�WDNH�
LQWR�DFFRXQW�QRW�RQO\�LWV�HQULFKPHQW�ZLWK�FRORXU�SKRWRJUDSKV�EXW�DOVR�VRPH�DVSHFWV�FRQQHFWHG�
WR�LWV�FRQVWUXFWLRQ�DQG�FRQWHQWV�ZKLFK�DUH�D�UHVXOW�RI�WKH�FKDQJLQJ�VLWXDWLRQ�DQG�WKH�DFWXDO�ZD\�
LQ�ZKLFK�DHULDO�SKRWRJUDSKV�DUH�XVHG�LQ�DUFKDHRORJ\���,QGHSHQGHQW�RI�WKHVH�UHPDUNV�WKH�ERRN�
LV�UHFRPPHQGHG�WR�DOO�ZKR�DUH�LQWHUHVWHG�LQ�DHULDO�DUFKDHRORJ\��DQG�LQ�IDFW�VKRXOG�EH�RQ�WKH�
REOLJDWRU\�UHDGLQJ�OLVW�IRU�DOO�VFHSWLFV��

,Q�WKH�OHFWXUH�ZK�LFK�'DYLG�:LOVRQ�JDYH�LQ�3R]QDĔ�LQ�-DQXDU\�������KH�VDLG�WKDW�µ«�WKH�PRUH�
ZH�VWXG\�WKH�SKRWRJUDSKV��WKH�PRUH�GHWDLOV�ZH�QRWLFH�«¶���,�KDYH�QR�GRXEWV�ZKDWVRHYHU�WKDW�
$LU�3KRWR�,QWHUSUHWDWLRQ�IRU�$UFKDHRORJLVWV��LV�D�ERRN�ZKLFK�WKH�FORVHU�DQG�PRUH�RIWHQ�LW�LV�
H[DPLQHG��WKH�PRUH�LQIRUPDWLRQ�PD\�EH�H[WUDFWHG�IURP�LW��WKH�PRUH�LW�ZLOO�VWLPXODWH�RXU�ZD\�
RI� WKLQNLQJ� DERXW� DHULDO� DUFKDHRORJ\� DQG� WKH� SRVVLEOH� XVHV� RI� DHULDO� SKRWRJUDSKV� LQ�
DUFKDHRORJ\��

1%��,�IRXQG�WZR�PLVWDNHV�LQ�WKH�UHIHUHQFHV��
����VKRXOG�EH�.XQRZ������LQVWHDG�RI�.XUQRZ������
����ODFN�RI�%HZOH\������
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Books of interest? 

 

 

G. Lock and K. Brown (eds).  On the theory and practice of archaeological computing.  

Oxford University Committee for Archaeology Monograph 51.  2000.  £20.00.  ISBN 0-

947816-51-8. 

 

Of interest perhaps because of the range of computer applications illustrated, some of which 

may be useful to people playing with different ways of using air photos.  Two papers may be 

of greater interest to AARGnews readers (although one may not be!):  Ben Robinson, ‘English 

Sites and Monuments Records – information, communication and technology’ and Rog 

Palmer, ‘A view from above: can computers help aerial survey?’.  We didn’t get offprints, so 

please don’t ask. 

 

 
Jan Morris.  Wales from the Air.  Jan 2001.  Ebury Press.  £7.99.  ISBN 0-09-182146-0. 
 

Familiar title, unfamiliar author.  Unseen by me, but I think this title came from a Britarch 
‘books received’ list.  Any comment from our Welsh members? 

 
 

Bill Finlayson, et al, 1999. The Angus and South Aberdeen Field School of the Department of 

Archaeology, University of Edinburgh – research design.  Tayside Fife Archaeol J 5, 28-35. 
 

Objectives include ‘management of crop-mark archaeology’ and investigation of attrition and 
erosion.  Unseen by me, but possibly part of the greater scheme mentioned in Chairman’s 

Piece, this issue. 

 

 

Conservation Bulletin 39 (December 2000).  ISSN 0753-8674 

 

An EH produced magazine of which this issue seems to be a celebration of recent acquisitions 

made through their amalgamation with RCHME.  Of particular interest is a poorly edited 

piece by Bob Bewley, Aerial Survey: knowledge, conservation and promoting access, which 

includes comment on the state of NMP.  Another contribution briefly notes the earthwork pit 

alignments recently surveyed (on the ground) in North Yorkshire. 

 

 
Norfolk from the Air, Volume 2 won third place in the Educational Section of the Museums 
Publishing and Trading Group Awards for 2000.  The book was described by Awards 

Organisers as being a book containing ‘smashing aerial photography and really interesting 
text, highly relevant to it's local market’ and ‘part of a continuing project’ which ‘covers a 

substantial area for a value for money price’!  When asked for his reaction to the news of the 

award, Derek Edwards said that he was ‘surprised and delighted to hear of the award’, which 
further ‘emphasised the unique and important contribution of aerial photography to 

archaeological research in Norfolk’.  
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