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3ULQWLQJ�SKRWRJUDSKV�
,�GRQ¶W� WKLQN� WKH�VHULHV�RI�SKRWRV�SXEOLVKHG�LQ�
$$5*QHZV� ���� GLG� PXFK� WR� KHOS� WKH� GHEDWH�
DERXW� TXDOLW\� RI� LOOXVWUDWLRQV� RWKHU� WKDQ� WR�
GHPRQVWUDWH� WKDW� $$5*QHZV�� GRHV� LW� ZHOO��
)RUWXQDWHO\�WKLV�KDV�QRW�UHVXOWHG�LQ�D�GHOXJH�RI�
SLFWXUHV�IRU�WKLV�LVVXH�EXW�WKH�PDLQ�SRLQW�LV�WKDW�
LI�ZH�FDQ�PDQDJH�LW�DW�UHODWLYHO\�ORZ�FRVW�XVLQJ�
GLJLWDO� GDWD� GLUHFW� WR� D� ����� SULQWHU� �\HV�� LW�
GRHVQ¶W�PHDQ�D� WKLQJ� WR�PH�HLWKHU�� WKHQ� μUHDO¶�
SXEOLVKHUV� RXJKW� WR� PDQDJH� LW� VLJQLILFDQWO\�
EHWWHU�� � ,� VXJJHVW� �QRW� IRU� WKH� ILUVW� WLPH�� WKDW�
PXFK�RI�WKH�ORVV�RI�TXDOLW\�LQ�SULQWHG�ERRNV�LV�
GXH�WR�ODFN�RI�DXWKRU�RU�HGLWRULDO�LQVLVWHQFH�WKDW�
D� VDWLVIDFWRU\� OHYHO� LV� DFKLHYHG�� �4XDOLW\�PD\�
DOVR� EH� ORVW� LI� SXEOLVKHUV� FKRRVH� WKH� FKHDSHVW�
SULQWHU�RU�RQH�ZKRVH�SUHVVHV�DUH�QRW�EHVW�VXLWHG�
IRU�WKH�WDVN��

VLWHV�LQ������KDV�EHHQ�VXFFHVVIXO�DQG�SURGXFWLYH��

,W� LV� OLWWOH� FRQVRODWLRQ� WR� NQRZ� WKDW� WKH� SRRU�
FRQGLWLRQV� DIIHFWHG� IO\LQJ� RYHU� PXFK� RI�
QRUWKHUQ�(XURSH���(YHQ�ZLGH�UDQJLQJ�2WWR�KDG�
WR�VHDUFK�KDUG�DQG�QRWHG�WKDW��

$LU�VXUYH\�LQ�*HUPDQ\�H[SHULHQFHV�RQH�RI�
WKH� ZRUVW� VHDVRQV� WKLV� \HDU�� � 'LIIHUHQW�
VWRU\�LQ�VRXWKHUQ�,WDO\�DQG�LQ�+XQJDU\��

%HWWHU� QHZV� FDPH� IURP� .HYLQ� -RQHV� LQ� 1HZ�
=HDODQG��

,� KDYH� GRQH� �� ZLQWHU� �RU� QHDU�ZLQWHU�
IOLJKWV�� DQG� JRW� ORWV� RI� KLJK� FRXQWU\�
VWDWLRQV��VKHHS�DQG�DOO�WKDW���VRPH�XUEDQ�
VWXII��DQG�MXVW�WKLV�ODVW�ZHHN�VRPH�JRRG�ROG�
SD�� RQH� YHU\� OLNH� +DPEOHGRQ� +LOO�� $OVR�
WRRN� DQ� 51=$)� 2ULRQ� WR� WKH� $XFNODQG�
,VODQGV� ����� QDXWLFDO� 0�� VRXWK� RI� WKH�
6RXWK� ,VODQG� �� D� VWUDQJH� VHPL�PLOLWDU\�
H[SHULHQFH� EXW� ORWV� RI� VQRZ�� FOLIIV��
VKLSZUHFN� VLWHV�� HWF�� 7KH� LVODQGV� DUH� ���
NPV�QRUWK�WR�VRXWK��DQG�WKH�HDVW�VLGH�LV�D�
VHULHV�RI�DERXW��� IMRUGV��SDUW�RI�D�:RUOG�
+HULWDJH�DUHD��

«DQG� ORVW�SKRWR�RSSRUWXQLW\"�
)RXQG�RQ�WKH�LQWHUQHW��$XJXVW�������

7KH�&HUQH�$EEDV�*LDQW�� D�JLDQW� IHUWLOLW\�
V\PERO� FXW� LQWR� D� KLOOVLGH� LQ� VRXWKHUQ�
(QJODQG�� ERUH� D� QHZ� DFFHVVRU\� RQ� WKLV�
ZHHN�� D� ���IRRW� FRQGRP�� � ,Q� D� SXEOLFLW\�
VWXQW� FDUULHG� RXW� E\� WKH� %ULWLVK� )DPLO\�
3ODQQLQJ� $VVRFLDWLRQ� WR� UDLVH� VH[XDO�
KHDOWK�DZDUHQHVV��WKH�����IRRW�WDOO�ILJXUH�
IDPRXV�IRU�LWV�HUHFW�SKDOOXV�ZDV�DGRUQHG�
ZLWK�WKH�KXJH�VKHDWK�RYHUQLJKW��
ł,W�GRHV�JHW�XVHG�UDWKHU�E\�SHRSOH�GRLQJ�
VWXQWV´�� VDLG� D� VSRNHVPDQ� IRU� WKH�
1DWLRQDO� 7UXVW�� ZKLFK� RZQV� WKH� FKDON�
ILJXUH�� łZH� MXVW� KRSH� LW� GRHVQ�W� GR� DQ\�
GDPDJH�´�

(GLWRULDO�

+XQWLQJ�WKH�FURS�PDUN�LQ�����«�
0DQ\� 8.� $$5*� PHPEHUV� ZLOO� EH� RQ� WKH�
PDLOLQJ� OLVWV� IRU� HPDLO� EXOOHWLQV� WKDW� 'DPLDQ�
*UDG\�DQG�'HUHN�(GZDUGV�FRPSLOH��PRUH�LQIR�
LQ� &URSPDUNV���� �*ODQFLQJ�DW� WKHVH�KDV� FDXVHG�
PH� WR�SRQGHU�±�DV� LW�GLG� ODVW�\HDU�±�DERXW� WKH�
SHUVLVWHQFH�RI�WKH�DHULDO�SKRWRJUDSKHUV�WR�KXQW�
GRZQ�WKH�YHU\�RFFDVLRQDO�FURS�PDUNV�WKDW�PD\�
FKRVH�WR�VKRZ�GXULQJ�WKLV�\HDU¶V�H[WUHPHO\�ZHW�
VXPPHU�� � 0RVW� RI� XV� DUH� DZDUH� RI� WKH� EDVLF�
WKHRULHV� RI� FURS� PDUN� SURGXFWLRQ� DQG� RQH� RI�
WKRVH�LV�WKDW�LW�UHTXLUHV�UHODWLYHO\�GU\�FRQGLWLRQV�
IRU�VXE�VXUIDFH�IHDWXUHV� WR�DIIHFW�FURS�JURZWK��
,Q�P\�XVXDO�WDFWIXO�ZD\�LW�VHHPV�UHDVRQDEOH�WR�
DVN� LI� WKLV� SHUVLVWHQW� KXQWLQJ� DQG� RSWLPLVP�
UHIOHFWV�SRRU�SURIHVVLRQDO� MXGJHPHQW"� �,�NQRZ�
WKDW� (+� �DQG� SUREDEO\� 5&+$06� DQG�
5&$+0:��KDYH�RWKHU�WDUJHWV�DQG�FDQ�MXVWLI\�
ORRNLQJ�DW�ILHOGV�LQ�EHWZHHQ�WKH�EXLOGLQJV�WKDW�
WKH\�DUH� UHDOO\� UHFRUGLQJ�±�EXW�DUH� ORFDO� IOLHUV�
VLPLODUO\� IOH[LEOH� RU� DUH� WKHLU� IO\LQJ�
SURJUDPPHV� UHVWULFWHG� WR� DUFKDHRORJLFDO�
WDUJHWV"��(YHQ�LI�WKH�IXQGV�FDQQRW�EH�WUDQVIHUUHG�
WR��������LW�ZRXOG�VHHP�PRUH�VHQVLEOH�WR�VLW�RQ�
WKH�JURXQG�DQG�FRPSODLQ���7KLV�ZRXOG�DOVR�KHOS�
EDODQFH� RXW� DQ\� μIO\LQJ� KRXUV� SHU� QXPEHU� RI�
VLWHV¶�VWDWLVWLFV�DQG�LW�ZLOO�EH�LQWHUHVWLQJ�WR�VHH�
KRZ� DQ\� DXWKRUV� RI� μUHFHQW� UHVXOWV¶� PDQDJH�
ZDQJOH� WKLQJV� WR� GHPRQVWUDWH� WKDW� DHULDO�
UHFRQQDLVVDQFH� IRU� OHYHOOHG� DUFKDHRORJLFDO�

0RUH�86�
,Q� %RRNV��WKLV�LVVXH�LV�PHQWLRQ�RI�D�FRPSLODWLRQ�
RI� WKH� ZRUN� RI� WKH� $PHULFDQ� FRPSDQ\��
)DLUFKLOG� $HULDO� 6XUYH\V�� � 7KLV� FRPSDQ\� QRW�
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RQO\� WRRN� DHULDO� SKRWRV�� EXW� GHVLJQHG� DQG�
PDQXIDFWXUHG�FDPHUDV�IRU�WKDW�SXUSRVH���6RPH�RI�
WKHVH�ZHUH�VROG�DV�ZDU�VXUSOXV�DQG�ZHUH�XVHG�IRU�
VRPH� RI� WKH� SRVW�ZDU� DUFKDHRORJLFDO� ZRUN� LQ�
%ULWDLQ�XS�WR�WKH�PLG�����V���&8&$3¶V�ILUVW��[���
LQFK� YHUWLFDO� FDPHUD�ZDV� D� )DLUFKLOG� .���� DQG� ,�
WKLQN� -RKQ� %R\GHQ� XVHG� D� )DLUFKLOG� .��� IRU�
REOLTXHV� LQ� WKH� ����V�� � 7KDW� FDPHUD� WRRN� ��LQFK�
ILOP� DQG�ZDV�PXFK� OLJKWHU� WKDQ� WKH�)���XVHG�E\�
RWKHU� DUFKDHRORJLFDO� SKRWRJUDSKHUV�� � 7KH� IUDPH�
IRUPDW�ZDV� UHFWDQJXODU� UDWKHU� WKDQ� WKH�XVXDO� �[��
VTXDUH��

2OG�PDSV�
,Q�*RUGRQ�%DUFOD\¶V�FRQWULEXWLRQ� WR� WKLV� LVVXH�KH�
VKRZV� WKH� XVHV� WKDW� FDQ� EH� PDGH� E\� FRPSDULQJ�
LQIRUPDWLRQ�PDSSHG� IURP�$3V� WR� WKDW� VKRZQ� RQ�
ROG�PDSV���(GLWLRQV�RI�PDQ\�RI�WKH�ROG�26�PDSV�RI�
%ULWDLQ��QRZ�JHR�UHIHUHQFHG�WR�PDWFK�WKH�PRGHUQ�
JULG��FDQ�EH�ERXJKW�DQG�PDQ\�605V��IRU�H[DPSOH��
XVH�WKHVH�DV�D�OD\HU�LQ�WKHLU�*,6���)RU�WKH�SRRU�DQG�
VHOI�HPSOR\HG�DPRQJ�XV��,¶OO�UHPLQG�\RX�WKDW�WKHUH�
LV�D�IUHH�LQWHUQHW�SDJH��KWWS���ZZZ�ROG�PDSV�FR�XN��
IURP�ZKLFK�VPDOO�SLHFHV�RI�&RXQW\�VHULHV�VL[�LQFK�
PDSV�FDQ�EH�GRZQORDGHG�DQG�SULQWHG���,¶YH�IRXQG�
WKHP� XVHIXO� IRU� WKH� FRPSDUDWLYH� SXUSRVHV� WKDW�
*RUGRQ�PHQWLRQV�DQG��DIWHU� WUDQVIRUPLQJ�WKHP�WR�
PDWFK�D�PRGHUQ�PDS��WR�IL[�FRQWURO�SRLQWV�WKDW�DUH�
QR�ORQJHU�RQ�PRGHUQ�PDSV��

7KLV�LVVXH�
,� WKLQN� WKLV� LV� WKH�ILUVW� $$5*QHZV�� IRU�ZKLFK�,¶YH�
EHHQ� VHQW� D� FRQWULEXWLRQ� WKDW� ,� GRQ¶W� DJUHH�ZLWK��
7KLV� LV� WKH� QRWH� RQ� LQWHUQHW� DFFHVV� WR� DLU� SKRWRV�
ZULWWHQ� E\� &KULV� 0XVVRQ�� � ,¶OO� VDYH� P\� RZQ�
FRPPHQWV�XQWLO�0DUFK�±�DQG�KRSH�WKDW�&KULV�ZLOO�
SDVV�RQ�RWKHUV�WKDW�KH�DQG�2WWR�PD\�UHFHLYH�VR�WKDW�
IXOOHU�GLVFXVVLRQ�FDQ�EH�DLUHG���7KLV�LV�D�WRSLF�DERXW�
ZKLFK�ZH�PD\�DOO�KDYH�WKRXJKWV�DQG�LGHDV���+XJH�
WKDQNV� JR� WR�&KULV� IRU� WKH� WKUHH� FRQWULEXWLRQV� KH�
KDV�VHQW�DQG�ZKLFK�VKRZ�WKDW�ZRUN�EHJXQ�XQGHU�WKH�
&XOWXUH� ����� XPEUHOOD� LV� H[SDQGLQJ� DQG�
IORXULVKLQJ�±�DV�LV�KLV�μUHWLUHPHQW¶��

2QH�RI�WKH�RWKHU�FRQWULEXWLRQV�LV�D�GLUHFW�UHVXOW�RI�
WKRVH�HIIRUWV�DQG� MR\RXVO\� UHFRUGV� WKH� ILUVW� μVROR¶�
IOLJKW� PDGH� E\� $OHVVDQGUR� 5L]]R�� RQH� RI� WKH�
VWXGHQWV� IURP� WKH� 6LHQD� UHVHDUFK� VFKRRO��
$OHVVDQGUR�DQG�RWKHUV�LQ�KLV�DJH�JURXS�DUH�OLNHO\�WR�

EH�WKH�QH[W�DFWLYH�JHQHUDWLRQ�RI�DHULDO�SHRSOH�
DQG� WKHLU� HQWKXVLDVP� QHHGV� WR� EH� FXOWXUHG�
DQG�GLUHFWHG��

:H�DOVR� LQFOXGH�D�QRWH�IURP�0DUWLQ�*RGMD�
VXPPDULVLQJ�D�FRQIHUHQFH�KHOG�WR�PDUN�WHQ�
\HDUV� RI� DHULDO� DFWLYLW\� LQ� WKH� &]HFK�
5HSXEOLF�� D� SLHFH� DERXW� WKH� FRPSXWHU�
JHQHUDWLRQ� RI� DQDJO\SKV� �IXQ� IRU� DOO� DQG� D�
XVHIXO� WHDFKLQJ� WRRO��� VXFFHVV� LQ� VRXWKHUQ�
,WDO\�DQG�SUREOHPV�LQ�$UPHQLD��

7HUPLQRORJ\�

,Q�0DUWLQ�*RMGD¶V�FRQWULEXWLRQ�LV�D�FRPPHQW�
WKDW�WKH�DHULDO�DFWLYLWLHV�RI�=��6PUå� �ł«KDYH�
EHHQ�SHUIRUPHG�FRQFHSWXDOO\�VLQFH�����«´��
(QJOLVK�ZDV�QHYHU�RQH�RI�P\�EHVW�VXEMHFWV�DW�
VFKRRO� DQG� PD\� QRW� KDYH� LPSURYHG� PXFK�
RYHU�WKH�VXEVHTXHQW�DJHV�EXW��KHOSHG�E\�WKH�
2('�� ,� XQGHUVWRRG� WKLV� WR� PHDQ� �PRUH� RU�
OHVV��μWKRXJKW�DERXW¶�DQG�TXHVWLRQHG�0DUWLQ�
RQ� KLV� XVH� RI� WKH� SKUDVH�� �+LV� UHSO\� WKUHZ�
OLJKW�RQ�P\�TXHU\�DV�IROORZV��

7KH� WHUP� μFRQFHSWXDOO\¶� PHDQV�
V\VWHPDWLFDOO\�SHUIRUPHG�DQG�EDVHG�RQ�
SUH�GHILQHG� REMHFWLYHV�� ERWK�
PHWKRGRORJLFDO��WKH�HIIHFWLYQHVV�RI�WKH�
DSSOLFDWLRQ� RI� YDULRXV� W\SHV� RI� QRQ��
LQYDVLYH�PHWKRGV�RI�SURVSHFWLRQ��DQG�
WKHRUHWLFDO� �WKH� VWXG\� RI� VHWWOHPHQW�
VWUXFWXUH�DQG�ODQGVFDSH�FKDQJHV���

$$5*�VXEVFULSWLRQV�

3OHDVH�� UHDG� WKH� +RQ� 6HF¶V� 5HSRUW� DQG�
FRPSOHWH� \RXU� VXEVFULSWLRQ� PDQGDWH�� � ,Q�
UHFHQW� \HDUV� $$5*� KDV� ORVW� DERXW� ���
PHPEHUV�GXH��LW�VHHPV��WR�QRQ�SD\PHQW�DQG�
WKLV�PD\�EH�RQH�ZD\�WR�DYRLG�μIRUJHWWLQJ¶��
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7KLV�6HSWHPEHU�FRQFOXGHV�P\� WKUHH�\HDU� VWLQW�
DV�FKDLUPDQ�RI�$$5*��D� UROH� WKDW�KDV�SURYHG�
ERWK� H[WUHPHO\� LQWHUHVWLQJ� DQG� JUHDWO\�
HQMR\DEOH�� ,� VLQFHUHO\� KRSH� WKDW�P\� VXFFHVVRU�
ILQGV� WKH� FKDOOHQJH� RI� GHYHORSLQJ� WKH� UROH� RI�
$$5*�� ERWK� LQ� WKH�8.� DQG� IXUWKHU� DILHOG�� DV�
UHZDUGLQJ� DV� ,� KDYH�� 2QH� RI� WKH� SOHDVXUHV� RI�
EHLQJ� $$5*� FKDLU� KDV� EHHQ� WR� DUUDQJH� WKH�
SURJUDPPH� IRU� WKH� DQQXDO� FRQIHUHQFH�� DQG� ,�
PXVW� EHJLQ� E\� WKDQNLQJ� DOO� WKRVH� ZKR� KDYH�
ZLOOLQJO\� JLYHQ� SUHVHQWDWLRQV� DQG�
GHPRQVWUDWLRQV� �ERWK� IRUPDO�DQG� LQIRUPDO���DW�
WKH�FRQIHUHQFHV�LQ�$EHUGHHQ��9LHQQD��DQG�QRZ�
LQ� &DQWHUEXU\�� 7KH� VWUHQJWK� RI� WKH� JURXS�� LW�
VHHPV�WR�PH��LV�LQ�RXU�PHPEHUV¶�HQWKXVLDVP�WR�
FRPPXQLFDWH�ERWK�UHVXOWV�DQG�LGHDV��D�UHVRXUFH�
WKDW� LV� HYHU� LQFUHDVLQJ� DV� RXU� PHPEHUVKLS�
ZLGHQV� WR� HQFRPSDVV� FROOHDJXHV� IURP�
WKURXJKRXW�(XURSH�DQG�EH\RQG��

LQGHIDWLJDEOH� 2WWR� %UDDVFK�� ZKR� DUH� WR� EH�
FRQJUDWXODWHG�IRU�WKHLU�HQGHDYRXUV��

,URQLFDOO\�� DQG� RQ� D� OHVV� SRVLWLYH� QRWH�� UHFHQW�
GHYHORSPHQWV� UHJDUGLQJ� WKH� &LYLO� $YLDWLRQ�
$XWKRULWLHV� �DQRWKHU� &$$�� UHJXODWLRQV� KDV�
UHVXOWHG� LQ� WKH� FHVVDWLRQ� RI� WKH� ZRUN� RI� D�
QXPEHU� RI� DHULDO� DUFKDHRORJLVWV� LQ� WKH� 8.��
0DQ\� RI� WKH� UHJLRQDO� IO\HUV�� SDUWLFXODUO\� LQ�
6FRWODQG� DQG�:DOHV�� DUH� QR� ORQJHU� EH� DEOH� WR�
FRQWLQXH� VXUYH\� ZRUN�� 7KH� LPSRUWDQW�
FRQWULEXWLRQ�PDGH�E\�UHJLRQDO� IO\HUV��ZRUNLQJ�
ODUJHO\� IURP�/RFDO�$XWKRULWLHV� UDWKHU� WKDQ� WKH�
QDWLRQDO� DJHQFLHV�� LV� XQTXHVWLRQHG�� 7KHLU� UROH�
FRXOG�DUJXDEO\�EH�PRVW�LPSRUWDQW�LQ�6FRWODQG��
ZKHUH� WKH� ODUJH� DUHDV� FDQQRW� EH� HIIHFWLYHO\�
FRYHUHG� E\� QDWLRQDO� VXUYH\� ZRUN� EDVHG� LQ�
(GLQEXUJK�� 7KH� SUREOHP� KHUH� LV� FRPSRXQGHG�
KRZHYHU� E\� WKH� ZHDNQHVV� RI� ORFDO� DXWKRULW\�
DUFKDHRORJ\�LQ�6FRWODQG��:KLOH�WKH�$VVRFLDWLRQ�
RI� /RFDO� *RYHUQPHQW� $UFKDHRORJLVWV�
�$/*$2�� KDV� ����� PHPEHUVKLS� RI� ORFDO�
DXWKRULWLHV�LQ�(QJODQG�DQG�:DOHV��D�QXPEHU�RI�
ORFDO� DXWKRULWLHV� LQ� 6FRWODQG� KDYH� QR�
DUFKDHRORJLFDO� SURYLVLRQ� ZKDWVRHYHU� �D�
VLWXDWLRQ�HYLGHQWO\� LQ�FRQWUDGLFWLRQ�WR�QDWLRQDO�
SROLF\� JXLGHOLQHV��� 7KH� DUFKDHRORJ\� VHUYLFHV�
WKDW�GR�H[LVW�DW�D�ORFDO�OHYHO�DUH�KXJHO\�XQGHU��
UHVRXUFHG� �RIWHQ� RQO\� KDYLQJ� RQH� PHPEHU� RI�
VWDII��LQ�FRPSDULVRQ�ZLWK�WKHLU�FROOHDJXHV�VRXWK�
RI�WKH�ERUGHU��D�VLWXDWLRQ�WKDW�REYLRXVO\�DOUHDG\�
UHVWULFWV�WKHLU�DELOLW\�WR�FDUU\�RXW�ZRUN�VXFK�DV�
DLU� VXUYH\�� $� ZRUNVKRS� DW� WKH� FRQIHUHQFH� LQ�
.HQW�ZLOO�GLVFXVV�WKH�FXUUHQW�VLWXDWLRQ�UHJDUGLQJ�
&$$�UHJXODWLRQV� LQ� WKH�8.��+RSHIXOO\�D�ZD\�
IRUZDUG�FDQ�EH�IRXQG��

7R� FRQFOXGH�� WKH� UHPLW� RI� WKH� JURXS� PXVW�
FRQWLQXH� WR� GHYHORS�� GULYHQ� QRW� RQO\� E\�
UHOHQWOHVV�GHYHORSPHQWV� LQ� WHFKQRORJ\�DQG�WKH�
LQFUHDVHG� JHRJUDSK\� RI� RXU� PHPEHUVKLS�� EXW�
DOVR�E\�QHZ�LGHDV�DQG�DSSURDFKHV��FRQWLQXDOO\�
TXHVWLRQLQJ� DQG� �KRSHIXOO\�� UHILQLQJ� FXUUHQW�
SUDFWLFH��

&KDLUPDQ¶V�3LHFH�

'��6WUDFKDQ�

7KH� 9LHQQD� FRQIHUHQFH� ZDV� SDUWLFXODUO\�
LPSRUWDQW� LQ� WKLV� UHVSHFW�� EHLQJ� ERWK� WKH� ILUVW�
$$5*�PHHWLQJ� KHOG� RXWVLGH� WKH�8.�� DQG� WKH�
ILUVW� WR� EH� IXOO\� LQWHJUDWHG� ZLWK� SUHVHQWDWLRQV�
IURP�DQRWKHU�JURXS��LQ�WKLV�FDVH�$UFKDHRORJLFDO�
3URVSHFWLRQ��,�ZRXOG�VXJJHVW�WKDW�ERWK�RI�WKHVH�
GHYHORSPHQWV� VLJQDO� D� ZD\� IRUZDUG� IRU� WKH�
JURXS��$QRWKHU�JUHDW�VXFFHVV�LQ�UHFHQW�\HDUV�KDV�
EHHQ� WKH� JURXS¶V� LQYROYHPHQW� LQ� WKH�
&RQVHUYDWLRQ� WKURXJK� $HULDO� $UFKDHRORJ\�
�&$$�� SURJUDPPH� FDUULHG� RXW� DV� SDUW� RI� WKH�
(&¶V�&XOWXUH������3URJUDPPH��&$$�KDV�EHHQ�
JUHDWO\� VXFFHVVIXO� LQ� SURPRWLQJ� UHVHDUFK� DQG�
KHULWDJH� FRQVHUYDWLRQ� E\� H[WHQGLQJ� OLQNV�
EHWZHHQ� DHULDO� DUFKDHRORJLVWV� ZRUNLQJ� DFURVV�
(XURSH��$�VHULHV�RI�FRQIHUHQFHV�DQG�ZRUNVKRSV�
KDYH� EHHQ� KHOG� LQ� 3RODQG�� ,WDO\�� WKH� 8.� DQG�
*HUPDQ\��SHUKDSV�WKH�PRVW�VXFFHVVIXO�RI�ZKLFK�
KDV� EHHQ� WKH� $HULDO� $UFKDHRORJ\� 6FKRRO� LQ�
6LHQD�� 8QWLO� UHFHQWO\� DHULDO� SKRWRJUDSK\� KDV�
EHHQ� DOO� EXW� LOOHJDO� LQ� ,WDO\�� DQG� WKH� VWXGHQWV�
IURP� WKH� VFKRRO�� WZR� RI� ZKRP� KDYH�
VXEVHTXHQWO\� YLVLWHG� YDULRXV� RUJDQLVDWLRQV� LQ�
WKH� 8.�� ZLOO� EH� WKH� ILUVW� QDWLYH� DHULDO�
DUFKDHRORJLVWV�WR�ZRUN�LQ�,WDO\��7KH�VXFFHVV�RI�
&$$�LV� ODUJHO\�GXH� WR� WKH�KDUG�ZRUN�RI�&KULV�
0XVVRQ�� %RE� %HZOH\� DQG� �RI� FRXUVH�� WKH�



AARGnews 25 (September 2002) 

 6

Honorary Secretary’s (Treasurer’s) Report 
 

Kenneth Brophy 
 

AARG subscription payments 

Since the last AARGnews, progress has been made on the new improved payment methods for 
members. Hopefully these will for the most part eliminate the need for reminder letters to be 

sent out, and make payments from abroad more convenient. As usual, if there are any queries 

or problems feel free to contact me.  
 

UK members – payment by standing order 
Enclosed with this edition of AARGnews is a copy of a mandate form with the relevant 

AARG sections helpfully already filled in. If you would like to pay by standing order, please 

complete sections 1 and 3 and hand in or send the mandate to your bank branch. I would be 
grateful if you could contact me to let me know when you have done this. 

 
Then, hopefully, on the 2

nd
 of January 2003 and every year thereafter, your subs will be paid 

automatically. You are of course at liberty to cancel the standing order whenever you want 

(again letting me know please). Importantly, AARG cannot change the amount you pay 
without your written permission, so no more than a tenner will come off per annum. 

 
If you have paid for 2003 already (and many of you have) please ignore this mandate – you 

can set up a standing order later next year if you wish. If you are a student, please change the 

amount to £5.00 in the ‘usual payment amount’ with tippex. 
 

If you have any concerns of queries about this, need to know whether you have paid your 
2003 subs, or just want to let me know you have set up a standing order, contact me. 

 

Non-UK members – payment in euro 
From late 2002, AARG members will be able to pay their subscriptions in euro, through 

eurocheques or directly into a newly established euro account. For members who are 
interested in further details, contact me and I will send you account details. For all 

transactions there may be a small banking charge – details will be forwarded upon request. 

 

AARG subscriptions 2003 
Just a reminder of our subscription rates and the new euro rates for those using this option: 
 

    Sterling   Euro 

 Annual subscription 10.00 15.00 

 Institution subscription 15.00 25.00 
 Student subscription 5.00 7.00 

 Eastern Europe etc. subscription 5.00 7.00 
 

Hopefully these changes will make it easier for 95% of you to pay subscriptions in the future. 

For some of you, the old methods like bank transfers or cash in hand at the conference may 
still be the best way for you to pay – please try to avoid sending cash by post though.  
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3OHDVH�IHHO�IUHH�WR�FRQWDFW�PH�IRU�DQ\�IXUWKHU�GHWDLOV�DERXW�DQ\�RI�WKLV�DQG�LPSRUWDQWO\�OHW�PH�
NQRZ�LI��

·� <RX�DUH�VHWWLQJ�XS�D�VWDQGLQJ�RUGHU�
·� <RX�ZDQW�WR�SD\�\RXU�VXEVFULSWLRQ�LQ�HXUR�

0\� SRVWDO� DGGUHVV� LV� RQ� WKH� LQVLGH� IURQW� FRYHU� DQG� P\� HPDLO� DGGUHVV� LV�
N�EURSK\#DUFKDHRORJ\�JOD�DF�XN�

)RUWKFRPLQJ�HYHQWV�

7KH�XQPLVVDEOH������FRQIHUHQFH�DIWHU�$$5*�

��WK��±���WK��1RYHPEHU��������6WUDVERXUJ��)UDQFH�

³«WR�EULQJ�WRJHWKHU�VSDFH�H[SHUWV�DQG�LQWHUQDWLRQDO�H[SHUWV�ZKR�
FRQWULEXWH�WRZDUGV�WKH�FRQVHUYDWLRQ�HIIRUWV�RI�QDWLRQDO�DQG�ZRUOG�KHULWDJH� �́

ZZZ�HXULV\�DVVR�IU�

7ZR�PDMRU�FRQIHUHQFHV��RWKHU�WKDQ�$$5*��LQ������

��WK��±����WK��$SULO��������9LHQQD��$XVWULD�

$�MRLQW�FRQJUHVV�RI�&$$��:RUNVKRS�$UFKDHRORJLH�XQG�&RPSXWHU��
8,633�&RP���DQG�$*�$UFK�

�ZZZ�DUFKDHRORJLH�ZLHQ�DW�FDD�����FDD�����KWP�

��VW��±���WK��6HSWHPEHU��������3pFV���6RSLDQDH��+XQJDU\�

OLPHV;,;#EWN�SWH�KX�
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*,6�PRXQWHG�GLJLWDO�KLVWRULFDO�PDSSLQJ�DV�DQ�DLG�WR�DHULDO�SKRWRJUDSK�
LQWHUSUHWDWLRQ��D�FDVH�VWXG\�IURP�6FRWODQG�

*�-�%DUFOD\�

,QWURGXFWLRQ�
7KLV�VKRUW�SDSHU�GHVFULEHV�KRZ�WKH�UHVXOWV�RI�DQ�H[FDYDWLRQ��FRPELQHG�ZLWK�GLJLWDO�KLVWRULFDO�
PDSSLQJ�PRXQWHG�RQ�D�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHP��*,6���HDVHV�WKH�LQWHUSUHWDWLRQ�RI�
VLWHV�UHFRUGHG�RQ�DHULDO�SKRWRJUDSKV��7KH�VLWH�FRQFHUQHG�LV�NQRZQ�DV�%ODHEHUU\�RU�'XQFUXE�
DQG�OLHV�WR�WKH�QRUWK�RI�WKH�YLOODJH�RI�'XQQLQJ�LQ�3HUWKVKLUH�DPLGVW�VRPH�RI�6FRWODQG
V�PRVW�
SURGXFWLYH�DUDEOH�ODQG��6LQFH�WKH�PLG�����V�DHULDO�SKRWRJUDSK\�KDV�UHYHDOHG�LQ�VXFK�ORZODQG�
DUHDV�D�ULFK�SDWWHUQ�RI�1HROLWKLF�FHUHPRQLDO�DQG�EXULDO�VLWHV��%DUFOD\��������+RZHYHU��OLWWOH�LQ�
WKH�ZD\�RI�VHWWOHPHQW�HYLGHQFH�KDV�EHHQ�IRXQG��DQG�D�JURXS�RI�ORFDO�DPDWHXU�DUFKDHRORJLVWV�
KDV�QRZ�VWDUWHG�ZRUN�IRU�D�QXPEHU�RI�\HDUV�WR�ILQG�DQG�FKDUDFWHULVH�VFDWWHUV�RI�VWUXFN�VWRQH�
�PDLQO\�IOLQW��TXDUW]�DQG�FKHUW���

7KH�VLWH�ZDV� LQYHVWLJDWHG�DV�SDUW�RI� WKH�)LUVW�)DUPHUV�3URMHFW�±�DQ�$UWV�DQG�+XPDQLWLHV�
5HVHDUFK�%RDUG�IXQGHG�SURMHFW�LQWR�WKH�1HROLWKLF�VHWWOHPHQW�RI�HDVW�FHQWUDO�6FRWODQG��EDVHG�DW�
WKH�8QLYHUVLW\� RI� 6WLUOLQJ� �KWWS���HV�VWLU�DF�XN�ILUVWIDUPHUV�LQGH[�KWP��� 7KH� SURMHFW
V�PDLQ�
LQWHUHVW�LQ�WKH�VLWH�ZDV�D�OLWKLF�VFDWWHU�GLVFRYHUHG�E\�WKH�ORFDO�ILHOGZDONLQJ�JURXS��1DWLRQDO�
0RQXPHQWV� 5HFRUG� IRU� 6FRWODQG� QR��12��1:������ +RZHYHU�� WKH� ILHOG� DOVR� FRQWDLQHG�
FURSPDUNV��UHFRUGHG�IURP�WKH�DLU�E\�WKH�5R\DO�&RPPLVVLRQ�RQ�WKH�$QFLHQW�DQG�+LVWRULFDO�
0RQXPHQWV�RI�6FRWODQG�LQ�������HJ�1056�SKRWRJUDSK�$��������7KHUH�ZHUH�WZR�μVLWHV¶��WKH�
ILUVW��1056�QR��12��1:����ZDV�ORFDWHG�FORVH�WR�WKH�OLWKLF�VFDWWHU�DQG�FRQVLVWHG�RI�D�VHULHV�
RI�URXJKO\�FLUFXODU�GDUN�
EOREV
��LQWHUSUHWHG�DV�WKH�UHPDLQV�RI�DQ�XQHQFORVHG�VHWWOHPHQW�RI�WKH�
,URQ�$JH��DQG�DQ�DVVRFLDWHG�VRXWHUUDLQ��([FDYDWLRQ�RI�VLPLODU�IHDWXUHV�DW�'RXJODVPXLU�DQG�
,URQVKLOO�LQ�$QJXV��.HQGULFN�������KDG�UHYHDOHG�ZHOO�SUHVHUYHG�VXQNHQ�IORRUHG�KRXVHV�RI�WKH�
,URQ�$JH��%XW�WKH�H[FDYDWLRQ�RI�D�μEORE¶�DW�&DSR��.LQFDUGLQHVKLUH�UHYHDOHG�LW�WR�EH�D�ERPE�
FUDWHU�RI�WKH�����±���ZDU��7DYHQHU��������7KH�VHFRQG�HQWLW\�ZDV�DQ�μHQFORVXUH¶��1056�QR��
12��1:����D�WHUP�DSSOLHG�WR�D�KLJK�SURSRUWLRQ�RI�5&$+06�GLVFRYHUHG�VLWHV��)LQDOO\��WKHUH�
ZHUH� DQWLTXDULDQ� UHSRUWV� RI�(DUO\�%URQ]H�$JH�EXULDO� FLVWV� LQ� WKH�1(�FRUQHU� RI� WKH� ILHOG�
�12��1:�����

7KH�DUHD�WR�WKH�QRUWK�RI�'XQQLQJ�LV�RI�SDUWLFXODU�LQWHUHVW�EHFDXVH�LW�FRQWDLQV�D�FRPSOH[�RI�
PDMRU�HQFORVXUHV�±�RQH�SRVVLEO\�D�6FRWWLVK�HTXLYDOHQW�RI�WKH�FDXVHZD\HG�HQFORVXUHV�IRXQG�WR�
WKH�VRXWK�±�WKH�RWKHU�D�ODUJH�ODWH�1HROLWKLF�SDOLVDGHG�HQFORVXUH�VLPLODU�WR�RQH�H[FDYDWHG�DW�
0HOGRQ�%ULGJH��3HHEOHVVKLUH��6SHDNH�	�%XUJHVV�������%DUFOD\��������

7KH�OLWKLF�VFDWWHU��DQG�WKH�XQHQFORVHG�VHWWOHPHQW��OD\�RQ�D�UDLVHG�EHQFK�RI�IOXYLR�JODFLDOO\�
GHSRVLWHG�VDQGV�DQG�JUDYHOV�RQ�WKH�ZHVW�VLGH�RI�D�GUDLQHG�ORFK�WR�WKH�1:�RI�WKH�YLOODJH�RI�
'XQQLQJ��7KH�WULDO�WUHQFKHV��WRWDOOLQJ� F�������VT�PHWUHV�LQ�H[WHQW�ZHUH�H[FDYDWHG�E\�PDFKLQH�
XVLQJ�D�WRRWKOHVV�GLWFKLQJ�EXFNHW��7KH�WRSVRLO�ZDV�UHPRYHG�DQG�WKH�H[SRVHG�VXEVRLO�VXUIDFH�
ZDV�FOHDQHG��2QH�RI�WKH�WUHQFKHV�ZDV�GHOLEHUDWHO\�SODFHG�RYHU�RQH�RI�WKH�FURSPDUN�IHDWXUHV��
DQG�D�VHFRQG�
EORE
�ZDV�FURVVHG�E\�D�WUHQFK��

+DQG�� DQG�PDFKLQH�GXJ� VHFWLRQV� DFURVV� WKH� μEOREV¶�SURYHG� WKHP� WR�EH�KROHV� OHIW� E\� WKH�
UHPRYDO�RI�ODUJH�SDUNODQG�WUHHV��DQ�RSHUDWLRQ�WKDW�KDG�WDNHQ�SODFH�ZLWKLQ�OLYLQJ�PHPRU\��
DOWKRXJK�RWKHUV�KDG�FOHDUO\�EHHQ�UHPRYHG�EHWZHHQ�WKH�)LUVW�(GLWLRQ�DQG�6HFRQG�(GLWLRQ�PDSV�
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��VHH�EHORZ���%RWK�IHDWXUHV�KDG�GLIIXVH�HGJHV�DQG�ZHUH�ILOOHG�ZLWK�D�KRPRJHQHRXV�VRIW�ORDP��
LQ�ZKLFK� ODUJH�TXDQWLWLHV�RI� URWWHQ� WUHH�URRW�ZHUH�YLVLEOH��(OVHZKHUH� LQ� WKH� WUHQFKHV� OHVV�
SURPLQHQW�IHDWXUHV�ILOOHG�ZLWK�WKH�VDPH�VRLO�DQG�URRW�PL[WXUH�ZHUH�ORFDWHG�±�WKHVH�KDG�QRW�
EHHQ�ODUJH�HQRXJK�WR�IRUP�FURSPDUNV��1R�IHDWXUHV�DVVRFLDWHG�ZLWK�WKH�OLWKLF�VFDWWHU�ZHUH�
LGHQWLILHG��

$OWKRXJK�WKH�H[FDYDWLRQ�KDG�IDLOHG�WR�UHYHDO�DQ\�SUHKLVWRULF�IHDWXUHV�LW�ZDV�QHFHVVDU\�WR�
GRFXPHQW�WKH�ZRUN�DQG�SUHSDUH�WKH�VLWH�DUFKLYH�IRU�GHSRVLWLRQ�LQ�WKH�1DWLRQDO�0RQXPHQWV�
5HFRUG�IRU�6FRWODQG��7KH�'XQFUXE�WUHQFKHV�ZHUH�WKHUHIRUH�WLHG�LQWR�WKH�SURMHFW�*,6��RQ�ZKLFK�
D� SORW� RI� WKH� FURSPDUNV� �E\� 5&$+06�� XVLQJ� WKH� SURJUDP� $(5,$/�� DQG� D� UHFWLILHG�
SKRWRJUDSK��E\�PH��XVLQJ�$LU3KRWR��ZHUH�DOUHDG\�PRXQWHG��ILJXUH�����$IWHU�WKH�HQG�RI�WKH�
H[FDYDWLRQ�,�KDG�DGGHG�D�IXUWKHU�GDWDVHW��KLVWRULFDO����������DQG���������PDSV�IRU�6FRWODQG��
VFDQQHG�DQG�JHR�UHIHUHQFHG�E\�/DQGPDUN�,QIRUPDWLRQ�/WG�DQG�WKH�2UGQDQFH�6XUYH\��7KLV�
PDSSLQJ�LV�EURNHQ�GRZQ�LQWR�IRXU�μHSRFKV¶�UHODWLQJ�WR�WKH�&RXQW\�6HULHV�RI�PDSV��(SRFK���±�
WKH�)LUVW�(GLWLRQ��SXEOLVKHG�EHWZHHQ������DQG�������WKH�6FRWWLVK�VXUYH\�EHJDQ�LQ�WKH�PLG�
����V���(SRFK���±�WKH�ILUVW�UHYLVLRQ��WKH�
6HFRQG�(GLWLRQ
��SXEOLVKHG�EHWZHHQ������DQG�������
(SRFK���±�VHFRQG�UHYLVLRQ��SXEOLVKHG�EHWZHHQ������DQG�������(SRFK���±�WKLUG�UHYLVLRQ��
SXEOLVKHG�EHWZHHQ������WR�������

)LJXUH������5HFWLILHG�DHULDO�SKRWRJUDSK�ZLWK�WKH�5&$+06�LQWHUSUHWDWLYH�SORW��WKH�μEOREV¶�RI�12��1:����DQG�WKH�
OLQH�RI�μHQFORVXUH¶�12����1:�����DQG�WKH�ORFDWLRQ�RI�WKH�WUHQFKHV�RYHUODLG��SKRWRJUDSK�DQG�SORW���5&$+06��PDS�
GHWDLO���2UGQDQFH�6XUYH\���7KH�OLQHDU�IHDWXUHV�DW�WRS�ULJKW�PD\�EH�ODQG�GLYLVLRQV�SUHFHGLQJ�WKH�)LUVW�(GLWLRQ�PDS��
RU�GUDLQV��
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$IWHU�WKH�H[FDYDWLRQ��,�GLVSOD\HG�WKH�WUHQFK�RXWOLQH�DQG�FURSPDUN�SORW�DJDLQVW�WKH���������
KLVWRULFDO�PDSSLQJ� �ILJXUH����� ,� LPPHGLDWHO\�QRWLFHG� WKDW� WKH� μHQFORVXUH¶� �12��1:�����
IROORZHG�WKH�VDPH�OLQH�DV�D�ILHOG�ERXQGDU\�RQ�WKH�)LUVW�(GLWLRQ�PDS��SXEOLVKHG�������DQG�ZDV�
WKHUHIRUH�SUREDEO\�RI�UHFHQW�GDWH��,�DOVR�QRWHG�WKDW��OHVV�REYLRXVO\��HYHU\�FURSPDUN�μEORE¶�
H[DFWO\�RU�QHDUO\�FRLQFLGHG�ZLWK�D�PDSSHG�WUHH��7KH�ORFDWLRQ�RI�VLQJOH�WUHHV�DQG�WUHHV�ZLWKLQ�

)LJXUH�����7KH�WUHQFK�SODQ�DQG�5&$+06�LQWHUSUHWDWLYH�SORW�RI�WKH�IHDWXUHV�RYHUODLG�RQ�WKH�)LUVW�(GLWLRQ�PDS�
�SORW���5&$+06��PDSSLQJ���/DQGPDUN�,QIRUPDWLRQ�/WG�DQG�2UGQDQFH�6XUYH\���

KHGJHURZV�ZDV� URXWLQHO\� UHFRUGHG� RQ� WKH� )LUVW� (GLWLRQ� ������� SODQV�� VXFK� μGHWDLOV� DQG�
RUQDPHQWV¶�EHLQJ�SODFHG�RQ�WKH�GUDIW�PDSV�LQ�WKH�ILHOG��E\�WKH�RIILFHU�NQRZQ�DV�WKH�μILHOG�
H[DPLQHU¶�ZKRVH�GXW\�ZDV�WR�FKHFN�WKH�GUDIWV�SORWWHG�RXW�IURP�WKH�PHDVXUHPHQWV�WDNHQ�E\�WKH�
VXUYH\�WHDPV��6H\PRXU�������������7KH�μH[DPLQHU¶�XVHG�WKH�GLUHFWLRQV�DQG�LQWHUVHFWLRQ�RI�
OLQHV�RQ�WKH�GUDIW�PDS�WR�IL[�WKHVH�SRLQWV��:KLOH�WKH�ILHOG�VXUYH\RUV�KDG�WR�WDNH�YHU\�SUHFLVH�
PHDVXUHPHQWV��RSHUDWLQJ�WR�D�SHUPLWWHG�LQDFFXUDF\�RI�RQO\���FKDLQ�OLQNV�������IHHW�RU�����P�
LQ�D�������DQG�FKHFNLQJ�DQG�FRUUHFWLRQ�ZDV�ULJRURXV��6H\PRXU����������±�����ZH�PLJKW�
H[SHFW�WKHUH�WR�EH�D�VOLJKWO\�ORZHU�OHYHO�RI�DFFXUDF\�LQ�WKH�SODFLQJ�RI�GHWDLO�E\�UHODWLRQ�WR�WKH�
FKDLQ�OLQHV�GUDZQ�RQ�WKH�GUDIW�PDSV��7KLV�PD\�H[SODLQ�WKH�VOLJKW�GLVFUHSDQFLHV�EHWZHHQ�WUHH�
DQG� μEORE¶� LQ� VRPH� SODFHV�� 7KH� �������� DQG� ��������� �VW� HGLWLRQ� PDSV� GR� QRW� XVH� WKH�
μVXUYH\HG� WUHH¶� V\PERO� �+DUOH\������� ���	�SODWH������ LQGHHG� WKH\� DSSHDU� WR�SUHGDWH� LWV�
DGRSWLRQ���+RZHYHU��WKH�6HFRQG�(GLWLRQ�PDSV������±������ GR� XVH�WKH�V\PERO�DQG�DOO�WKH�
WUHHV�LQ�WKH�SDUN�DUH�PDUNHG�DV�μVXUYH\HG�WUHHV��KRZHYHU��WKH�SDUNODQG�WUHHV�KDG�EHHQ�UHGXFHG�
LQ�QXPEHU�DQG�IHZHU�RI�WKH�EOREV�FRLQFLGH�ZLWK�PDSSHG�WUHHV�RQ�WKH�6HFRQG�(GLWLRQ�PDS��

,Q�UHWURVSHFW�LW�VHHPV�REYLRXV�WKDW�WKH�SLWV�ZH�H[FDYDWHG�ZHUH�RI�WUHHV�PDUNHG�RQ�WKH�)LUVW�
(GLWLRQ�PDS��,W�PLJKW�EH�VXJJHVWHG�WKDW�EHVW�SUDFWLFH�LQ�DHULDO�SKRWRJUDSK�LQWHUSUHWDWLRQ�
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VKRXOG� EH� WR� FKHFN� HYHU\� FURSPDUN� GLVFRYHU\� DJDLQVW� KLVWRULFDO� PDSSLQJ� EHIRUH� LW� LV�
LQWHUSUHWHG�RU�DQ\�GHFLVLRQ�LV�WDNHQ�DERXW�SUHVHUYDWLRQ�RU�OHJDO�GHVLJQDWLRQ��+RZHYHU��EHIRUH�
WKH�DGYHQW�RI�WKH�*,6�PRXQWHG�PDSSLQJ��FKHFNLQJ�ODUJH�QXPEHUV�RI�VLWHV�DJDLQVW�KLVWRULFDO�
PDSSLQJ�ZDV� DQ� XQHFRQRPLFDOO\� ODERULRXV� SURFHVV�� )LUVW�� WKH� VSHFLILF� )LUVW� DQG� 6HFRQG�
(GLWLRQ�VKHHWV�RQ�ZKLFK�D�VLWH�OD\�KDG�WR�EH�LGHQWLILHG��WKH�ROG�PDSV�DUH�RQ�D�FRPSOHWHO\�
GLIIHUHQW� SURMHFWLRQ� IURP�PRGHUQ�%ULWLVK�PDSSLQJ� DQG� ILQGLQJ� WKH� ULJKW�)LUVW� RU�6HFRQG�
(GLWLRQ�PDS�RIWHQ�LQYROYHV�VHYHUDO�IDOVH�VWDUWV���WKHQ�WKH�FRUUHFW�PDS�KDG�WR�EH�ORFDWHG�DQG�
DFFHVVHG�LQ�WKH�1DWLRQDO�0DS�/LEUDU\�RU�RWKHU�DUFKLYH��WKHQ�PDS�DQG�DHULDO�SKRWRJUDSK�ZRXOG�
KDYH�WR�EH�FRPSDUHG�VLGH�E\�VLGH�DQG�FRPPRQ�IHDWXUHV�FDUHIXOO\�PHDVXUHG�WR�HVWDEOLVK�KRZ�
IHDWXUHV�RQ�WKH�PDS�DQG�WKH�VLWH�ZHUH�UHODWHG��7KLV�ZKROH�SURFHVV�FRXOG�WDNH�VHYHUDO�KRXUV��
:LWK�WKH�DGYHQW�RI�*,6�PRXQWHG�GLJLWDO�KLVWRULFDO�PDSSLQJ��D�UHFWLILHG�DHULDO�SKRWRJUDSK�RU�
WUDQVFULSWLRQ�FDQ�QRZ�EH�DVVHVVHG�DJDLQVW�KLVWRULFDO�PDSSLQJ�RQ�VFUHHQ�LQ�D�IHZ�VHFRQGV��

,W� VHHPV� OLNHO\� WKDW� WKH�GLIILFXOWLHV� HQFRXQWHUHG� LQ� URXWLQHO\� DFFHVVLQJ�2UGQDQFH�6XUYH\�
KLVWRULFDO�SDSHU�PDSSLQJ�DFFRXQW�IRU�ZKDW�DSSHDUV�WR�D�UHODWLYH�QHJOHFW�RI�WKHVH�PDSV�E\�
DUFKDHRORJLVWV��7KH\�DUH�RIWHQ�XVHG�LQ�VLWH�VSHFLILF�LQYHVWLJDWLRQV��EXW�HYHQ�WKHUH�WKHLU�YDOXH�
KDV�RIWHQ�EHHQ�RYHUORRNHG��)RU�H[DPSOH��WKH�&OHDYHQ�'\NH�D��NP�ORQJ�1HROLWKLF�HDUWKZRUN�LQ�
3HUWKVKLUH�ZDV�PDSSHG�LQ�VRPH�GHWDLO�RQ�WKH�)LUVW�(GLWLRQ�RI�������ILJXUH�����+RZHYHU��QR�
DUFKDHRORJLVW�ZULWLQJ�DERXW�WKH�VLWH�IRU�WKH�QH[W�����\HDUV�VHHPV�WR�KDYH�QRWHG�WKDW�D����P�
ORQJ�VHFWLRQ�RI�WKH�EDQN��SORXJKHG�IODW�E\�WKH�WLPH�RI�WKH�6HFRQG�(GLWLRQ�RI������DQG�YLVLEOH�
WRGD\�RQO\�DV�D�IDLQW�VRLO�PDUN��ZDV�PDSSHG�LQ�GHWDLO�DV�D�VWDQGLQJ�ILHOG�PRQXPHQW�RQ�LW�
�ILJXUH�����)XUWKHU��D�FURSPDUN�DW�WKH�6(�HQG�RI�WKH�PRQXPHQW��RIWHQ�LQWHUSUHWHG�LQ�WKH�ODWH�
��WK�FHQWXU\�DV�DQ�H[WHQVLRQ�WR�WKH�'\NH��FDQ�EH�VHHQ�WR�EH�WKH�VLWH�RI�D�JUDYHO�SLW��ILOOHG�LQ�E\�
�����EXW�YLVLEOH�RQ�WKH�)LUVW�(GLWLRQ�PDS��%DUFOD\�	�0D[ZHOO��������

)LJXUH�����7KH�VRXWK�HDVWHUQ�VHFWLRQ�RI�WKH�&OHDYHQ�'\NH��WRGD\�VXUYLYLQJ�DV�D�SORXJKHG�GRZQ�VRLO�PDUN��EXW�
FOHDUO\�YLVLEOH�DQG�PDSSHG�RQ�WKH������)LUVW�(GLWLRQ�PDS��PDS���/DQGPDUN�,QIRUPDWLRQ�/WG�DQG�2UGQDQFH�
6XUYH\���
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&RQFOXVLRQ�
7KH�XQH[SHFWHG�UHVXOW�RI�WKH�'XQFUXE�H[HUFLVH�KDV�EHHQ�WKH�FRQILUPDWLRQ�RI�WKH�YDOXH�RI�
KLVWRULFDO�PDSSLQJ�WR�DHULDO�SKRWRJUDSKLF�LQWHUSUHWDWLRQ��WKH�DYDLODELOLW\�RI�WKHVH�PDSV�RQ�*,6��
ZKHUH�UHFWLILHG�RU�WUDQVFULEHG�DHULDO�SKRWRJUDSKLF�LQIRUPDWLRQ�PD\�DOUHDG\�EH�KHOG��PDNHV�
WKHP�� IRU� WKH� ILUVW� WLPH�� HDV\� WR� FRQVXOW� DV� D�PDWWHU� RI� URXWLQH��$� FRQFHUQ�PXVW� EH� WKDW�
GHFLVLRQV�DERXW�ODQG�XVH�FKDQJH�KDYH�EHHQ�WDNHQ�LQ�WKH�SDVW�RQ�VLWHV�OLNH�WKLV�RQ�WKH�EDVLV�RI�
LQFRPSOHWH� LQIRUPDWLRQ�� ,QGHHG�� DW� 'XQFUXE�� WKH� RZQHU� KDG� DOUHDG\� EHHQ� LQIRUPDOO\�
GLVFRXUDJHG�IURP�GHYHORSLQJ�WKH�ILHOG�EHFDXVH�RI�WKH�SUHVHQFH�RI�WKH�μVHWWOHPHQW¶��DOEHLW�
EHIRUH�WKH�ORFDO�DXWKRULW\�KDG�DSSRLQWHG�DQ�DUFKDHRORJLVW�WR�LWV�VWDII���5XWK�%URZQ��SHUV��
FRPP����

$FNQRZOHGJHPHQWV�
,�DP�JUDWHIXO�IRU�WKH�FRPPHQWV�RI�FROOHDJXHV�LQ�WKH�6FRWWLVK�$UFKDHRORJLFDO�$LU�3KRWRJUDSK\�
&RPPLWWHH��DW�RQH�RI�ZKRVH�PHHWLQJV�WKLV�SDSHU�ZDV�RULJLQDOO\�JLYHQ��DQG�WR�5&$+06��
/DQGPDUN�,QIRUPDWLRQ�/WG�DQG�WKH�2UGQDQFH�6XUYH\�IRU�SHUPLVVLRQ�WR�UHSURGXFH�FRS\ULJKWHG�
PDWHULDO��
,QIRUPDWLRQ�RQ�WKH�KLVWRULFDO�PDSSLQJ�FDQ�EH�REWDLQHG�DW��
KWWS���ZZZ�ODQGPDUNLQIRUPDWLRQ�FRP�KLVWBPDSV�KWP�

5HIHUHQFHV�
%DUFOD\��*�-���������7KH�6FRWWLVK�JUDYHOV��D�QHJOHFWHG�UHVRXUFH"�LQ�)XOIRUG��0��	�(��1LFKROV�

�HGV���� 'HYHORSLQJ�/DQGVFDSHV�RI�/RZODQG�%ULWDLQ�7KH�$UFKDHRORJ\�RI�WKH�%ULWLVK�
*UDYHOV��$�5HYLHZ������±����/RQGRQ��6RFLHW\�RI�$QWLTXDULHV�RI�/RQGRQ��

%DUFOD\��*�-�� ������� �1HROLWKLF�HQFORVXUHV� LQ�6FRWODQG��,Q�7��'DUYLOO�	�-��7KRPDV��HGV���
1HROLWKLF�(QFORVXUHV�LQ�$WODQWLF�1RUWKZHVW�(XURSH������±����2[IRUG��2[ERZ��

%DUFOD\��*�-��	�*�6��0D[ZHOO�������� 7KH�&OHDYHQ�'\NH�DQG�/LWWOHRXU��PRQXPHQWV�LQ�WKH�
1HROLWKLF�RI�7D\VLGH���(GLQEXUJK��6RFLHW\�RI�$QWLTXDULHV�RI�6FRWODQG��

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

.HQGULFN�� -�� ������ � ([FDYDWLRQ� RI� D�1HROLWKLF� HQFORVXUH� DQG� DQ� ,URQ�$JH� VHWWOHPHQW� DW�
'RXJODVPXLU��$QJXV�� 3URFHHGLQJV�RI�WKH�6RFLHW\�RI�$QWLTXDULHV�RI�6FRWODQG� ��������±�
����

6SHDNH��6��	�&��%XUJHVV���������0HOGRQ�%ULGJH��D�FHQWUH�RI�WKH�WKLUG�PLOOHQQLXP�%&�LQ�
3HHEOHVVKLUH�� 3URFHHGLQJV�RI�WKH�6RFLHW\�RI�$QWLTXDULHV�RI�6FRWODQG� �������±�����

7DYHQHU��1���������&DSR��.LQFDUGLQHVKLUH��LQYHVWLJDWLRQ�RI�D�6HFRQG�:RUOG�:DU�ERPE�FUDWHU��
3URFHHGLQJV�RI�WKH�6RFLHW\�RI�$QWLTXDULHV�RI�6FRWODQG� ���������±����
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7RZDUGV�WKH�HQG�RI�0D\��2WWR�%UDDVFK�DQG�&KULV�0XVVRQ�VSHQW�DQRWKHU����GD\V�FDUU\LQJ�RXW�
IXUWKHU�VXUYH\�LQ�,WDO\�ZLWK�VWXGHQWV�IURP�WKH�&8/785(������UHVHDUFK�DQG�WUDLQLQJ�VFKRRO�
KHOG�DW�6LHQD�LQ�0D\��������$$5*QHZV�������&KULV�WRRN�WKH�HDV\�URXWH�E\�5\DQ$LU�WR�3LVD�
ZKLOH�2WWR�IOHZ�WKURXJK�WKH�$OSV�IURP�*HUPDQ\��DQG�WKHQ�EDFN�DJDLQ����GD\V�ODWHU��7KH�ILUVW�
��GD\V�ZHUH�VSHQW�LQ�7XVFDQ\��IO\LQJ�IURP�WKH�UHYDPSHG�EXW�VWLOO�IULHQGO\�DLUSRUW�DW�6LHQD��
$PSXJQDQR��7KH\�DOVR�HQMR\HG�WKH�XVXDO�ILQH�IRRG�DQG�JRRG�FRPSDQ\�DW�/H�/RJJH��WKH�
QHDE\�KRWHO�UHVWDXUDQW�IURP�ZKLFK�WKH�QHZ�JHQHUDWLRQ�RI�,WDOLDQ�DLU�SKRWRJUDSKHUV�μWRRN�ZLQJ¶�
WKH�SUHYLRXV�\HDU��DHULDO�SKRWRJUDSK\�KDYLQJ�DW�ODVW�EHHQ�UHOHDVHG�IURP�WKH�UHVWULFWLYH�ODZ�
ZKLFK�KDG�PDGH�LW�DOO�EXW�LPSRVVLEOH�VLQFH�������

$W�6LHQD��2WWR�DQG�&KULV�ZHUH�MRLQHG�E\�'DUMD�*URVPDQ��μRQ�H[FKDQJH¶�IURP�6ORYHQLD�WR�
WHDFK�DHULDO�VXUYH\�DW�3LVD��DQG�E\�WKH�6LHQD�8QLYHUVLW\�WULR�RI�6WHIDQR�&DPSDQD��&ULVWLQD�
)HOLFL�DQG�(QULFR�'RQDWL��$QRWKHU�μIOHGJOLQJ¶�IURP�WKH�WUDLQLQJ�VFKRRO�RI�0D\�������0LFKHOH�
'H�6LOYD��IURP�)ORUHQFH��DORQJ�ZLWK�KLV�JLUOIULHQG�*LRYDQQD�3L]]LROR��DOVR�MRLQHG�WKH�FUHZ�IRU�
RQH�RI�WKH�IOLJKWV��,Q���GD\V�RI�IO\LQJ�WDUJHWV�RI�YDULRXV�NLQGV�ZHUH�SKRWRJUDSKHG��LQFOXGLQJ�D�
IHZ�HQFRXUDJLQJ�FURSPDUNV�LQ�VRXWKHUQ�7XVFDQ\��7KH�FURS��KRZHYHU��ZDV�JHQHUDOO\�VWLOO�
JUHHQ��DIWHU�D�ZHW�DQG�FORXG\�VSULQJ�DQG�HDUO\�VXPPHU��&URSPDUN�SKRWRJUDSK\�LV�7XVFDQ\�
ZLOO�FOHDUO\�QHYHU�EH�HDV\��WKRXJK�WKDW�VKRXOG�QRW�GHWHU�WKH�IOLHUV�ZKR�KDYH�VR�PXFK�HOVH�IURP�
WKH�SDVW�WR�UHFRUG�DIWHU����\HDUV�RI�μQRQ�IO\LQJ¶��

,W�ZDV�JRRG�WR�VHH�WKH�JUDGXDWHV�IURP�ODVW�\HDU¶V�WUDLQLQJ�VFKRRO�LQ�WKH�DLU�DJDLQ��(QULFR�
KDYLQJ�UHFHQWO\�UHWXUQHG�IURP�KLV�ILUVW�μVROR¶�VXUYH\��RYHU�WKH�*UHFR�5RPDQ�WRZQ�RI�0DUVDOD�
LQ�ZHVWHUQ�6LFLO\��+LV�ZRUN�WKHUH�ZDV�KDPSHUHG��XQIRUWXQDWHO\��E\�WKH�ODFN�RI�DQ�RSHQLQJ�
ZLQGRZ�LQ�WKH�DLUFUDIW�DQG�E\���GD\V�RI�WRUUHQWLDO�UDLQ�DIWHU�PRUH�WKDQ����RI�GURXJKW��%XW�
DHULDO�VXUYH\��ZKHUHYHU�LW�LV�GRQH��KDV�WR�FRSH�ZLWK�VXFK�SUREOHPV�DQG�WR�ILQG�KRZ�WR�WXUQ�
ORFDO�FRQGLWLRQV�DQG�RSSRUWXQLWLHV�WR�JRRG�HIIHFW��

7KH�DLUSRUW�DW�6LHQD�EHLQJ�VKXW�RQ�:HGQHVGD\V��2WWR�DQG�&KULV�UH�ORFDWHG�RQ�7XHVGD\�WR�WKH�
WRWDOO\�XQ�EXUHDFUDWLF�DLUILHOG�DW�/¶$TXLOD��LQ�WKH�PRXQWDLQV�HDVW�RI�5RPH��LQKDELWHG�RQO\�E\�
DHUR�FOXE�PHPEHUV��*HUPDQ�JOLGHU�SLORWV�DQG�D�KHDG�PHFKDQLF�ZKR�RQFH�OLYHG�LQ�WKH�8QLWHG�
6WDWHV��� )URP�/¶$TXLOD��ZLWK� LWV� VXUURXQGLQJ� KLOOIRUWV�� XSODQG� ILHOG� V\VWHPV� DQG�5RPDQ�
UHPDLQV��WUXVW\�%UDYR�&KDUOLH�IOHZ�IRU�HDFK�RI�WKH�QH[W���GD\V�GRZQ�WKH�HDVW�FRDVW�WR�SDVV�
WKURXJK�WKH�7DYROLHUH�RI�QRUWKHUQ�3XJOLD�RQ�YDULRXV�RI�WKH�SHUPLWWHG�WUDQVLW�URXWHV�WKURXJK�WKH�
KXJH�$PHQGROD�PLOLWDU\�]RQH��7KHVH�WUDYHUVHV�DOORZHG�2WWR�WR�DVVHVV�FURS�FRQGLWLRQV�ERWK�RQ�
WKH� SODLQ� DQG� LQ� WKH� KLOOLHU� FRXQWU\� WR� WKH� ZHVW� DQG� VRXWK�� ZKHUH� WKHUH� DUH� ILQH� XSODQG�
ODQGVFDSHV�\HW�WR�EH�UHFRUGHG�IURP�WKH�DLU��$V�D�UHVXOW��ZKHQ�WKH�PLOLWDU\�ZHUH�RQ�ORZ�DFWLYLW\�
RYHU�WKH�ZHHNHQG��2WWR�DQG�DQRWKHU�FRQWLQJHQW�RI�6LHQD�μIOHGJOLQJV¶��5REHUWR�*RIIUHGR�IURP�
)RJJLD�%DUL�DQG�$OHVVDQGUR�5L]]R�IURP�/HFFH��ZHUH�DEOH�WR�IO\�IUHHO\�LQ�WKRVH�DUHDV�WKDW�
VKRZHG� WKH�EHVW� FRQGLWLRQV� IRU�FURSPDUN�VXUYH\� �DV�ZHOO� DV� LQ� OHVV� IDYRXUDEOH�DUHDV� IRU�
SXUSRVHV�RI�IXWXUH�UHIHUHQFH���7KH\�ZHUH�MRLQHG�RQ�VRPH�RI�WKH�IOLJKWV�E\�3DVTXDOH�)DYLD�DQG�
0DUFR�/HR�,PSHULDOH��UHVHDUFK�ZRUNHUV�IURP�)RJJLD�DQG�/HFFH�UHVSHFWLYHO\��PDNLQJ�WKHLU�
ILUVW�IOLJKWV�LQ�OLJKW�DLUFUDIW��5REHUWR��LQ�SDUWLFXODU��ZDV�GHOLJKWHG��GHVSLWH�KLV�IHDU�RI�IO\LQJ��WR�
WDNH�WZR�VKRUW�EXW�SURGXFWLYH�IOLJKWV�RYHU�KLV�RZQ�UHVHDUFK�DUHD�FORVH�WR�)RJJLD��

$HULDO�VXUYH\�LQ�,WDO\��DQ�XSGDWH�

&KULV�0XVVRQ�DQG�2WWR�%UDDVFK�
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$OWKRXJK�VRPH�DUHDV�RI�WKH�7DYROLHUH�DUH�QRZ�FRYHUHG�LQ�XQUHVSRQVLYH�YLQH\DUGV�DQG�ROLYHV�
JURYHV��WKH�FRQGLWLRQV�LQ�WKH�DUDEOH�DUHDV�ZHUH�JHQHUDOO\�YHU\�JRRG��%DUOH\�ZDV�PRVWO\�μRYHU�
WKH�WRS¶��RU�WRR�SDUFKHG�WR�VKRZ�FURSPDUNV��EXW�LQ�RWKHU�SODFHV�WKH�FURS�ZDV�VWLOO�VXUSULVLQJO\�
JUHHQ�� GHVSLWH� VRXWK� ,WDO\¶V� PLQL�GURXJKW� WKURXJKRXW� WKH� VSULQJ� DQG� HDUO\� VXPPHU� �WKH�
VLWXDWLRQ�LV�FRPSOLFDWHG�RQ�PXFK�RI�WKH�7DYROLHUH�E\�DUWLILFLDO�LUULJDWLRQ���&HUWDLQO\�WKH�KLOO��
FRXQWU\� VRXWK� DQG� VRXWK�ZHVW� RI� WKH� SODLQ� ZDV� IDLUO\� JUHHQ�� WKRXJK� HYHQ� KHUH� GLWFKHG�
HQFORVXUHV�ZHUH�SUHVHQW�LQ�VRPH�QXPEHUV��

2Q�WKH�ORZHU�ODQG��OHVV�VR�LQ�WKH�VKDOORZ�YDOOH\V�WKDQ�RQ�WKH�VOLJKWO\�HOHYDWHG�ODQG�EHWZHHQ��
WKH�UHPDUNDEOH�1HROLWKLF�μYLOODJHV¶�SKRWRJUDSKHG����\HDUV�DJR�E\�-RKQ�%UDGIRUG�DQG�WKH�5$)�
ZHUH�VWLOO�SUHVHQW�LQ�SURIXVLRQ��DORQJ�RWKHU�NLQGV�RI�HQFORVXUHV��FHPHWHULHV��5RPDQ�μYLOODV¶��D�
YLFXV� DQG�ZLGH�VSUHDGLQJ� WUDFHV� RI� FHQWXULDWLRQ��ZLWK� WUDFNV�� ILHOGV�� YLQH\DUGV� DQG�ROLYH�
JURYHV�LQ�ZKLFK�HYHU\�WUHH�KROH�ZDV�YLVLEOH�DV�D�FOHDU�FURSPDUN��3OXV�DQ�DSVLGDO�FKXUFK��ILUVW�
VHHQ� ODVW� \HDU� EXW� WKLV� WLPH� VKRZLQJ� DV� D� QHJDWLYH� FURSPDUN� LQ� VFDUOHW� SRSSLHV� ±� YHU\�
VSHFWDFXODU�� 7KH� LPSUHVVLRQ�ZDV� RI� DQ� DUHD�ZKLFK�� KRZHYHU�PXFK� LW� KDV� VXIIHUHG� IURP�
μSUDLULH�EXVWLQJ¶�LQ�UHFHQW�\HDUV��VWLOO�KDV�D�YDVW�DPRXQW�WR�RIIHU��,Q�RQH�SODFH�DQ�HQFORVXUH�
UHGXFHG�WR�μUDNHG¶�VRLOPDUNV�E\�GHHS�SORXJKLQJ�KDG�FORVH�EHVLGH�LW�WZR�PXFK�OHVV�GDPDJHG�
VLWHV�DSSHDULQJ�DV�FOHDU�FURSPDUNV��+HUH��RQ�WKH�SODLQ�DQG�RQ�WKH�VXUURXQGLQJ�KLOOV��WKHUH�LV�
VXUHO\�WKH�RSSRUWXQLW\�WR�UHFRQVWUXFW�RYHUODLG�DQFLHQW�ODQGVFDSHV�LQ�D�ZD\�ZKLFK�LV�SRVVLEOH�LQ�
YHU\�IHZ�RWKHU�DUHDV�LQ�(XURSH��

7KH�YLVLW�WR�)RJJLD��DQG�WR�RXU�KRVWV�DW�WKH�ORFDO�$HUR&OXE��HQGHG�RQ�WKH�0RQGD\�PRUQLQJ�
ZLWK�D�EULHI�EXW�HIIHFWLYH�PHHWLQJ�ZLWK�WKH�XQLYHUVLW\¶V�\RXQJ�DQG�IRUZDUG�ORRNLQJ�SURIHVVRU�
RI�DUFKDHRORJ\��*LXOLDQR�9ROSH��UHFHQWO\�WUDQVIHUUHG�WR�WKH�QHZ�XQLYHUVLW\�DW�)RJJLD�IURP�KLV�
SUHYLRXV�VHDW�DW�%DUL��:LWKLQ�D�IHZ�KRXUV�RI�WKHLU�ILUVW�FRQWDFW�E\�HPDLO�ZLWK�3URIHVVRU�9ROSH��
VKRUWO\� EHIRUH� WKH� YLVLW� WR� 3XJOLD�� 2WWR� DQG� &KULV� KDG� ERWK� EHHQ� VLJQHG� XS� DV� μYLVLWLQJ�
FRQVXOWDQWV¶�LQ�D�MRLQW�JUDQW�DSSOLFDWLRQ�E\�DOO�RI�WKH�XQLYHUVLWLHV�RI�3XJOLD�DQG�%DVLOLFDWD��,I�
WKH�JUDQW�FRPHV�WKURXJK��WKHUH�ZLOO�KRSHIXOO\�EH�WKH�FKDQFH�WR�LQFOXGH�VWUXFWXUHG�DHULDO�VXUYH\�
LQ�D�ZLGH�UDQJLQJ�SURJUDPPH�RI�ODQGVFDSH�DQDO\VLV�LQ�WKLV�IDVFLQDWLQJ�SDUW�RI�VRXWKHUQ�,WDO\��
7KH�WULS�HQGHG�ZLWK�WKH�IOLJKW�EDFN�WR�6LHQD��D�ELEXORXV�μODVW�VXSSHU¶�DW�5RVLD�DQG�WKH�GLIIHULQJ�
IOLJKWV�KRPH�IRU�WZR�WLUHG�EXW�JHQHUDOO\�FRQWHQWHG�IOLHUV��

3RVWVFULSW�
7KH�μ,WDOLDQ�FRQQHFWLRQ�FRQWLQXHV��7KLV�VXPPHU�6WHIDQR�&DPSDQD�DQG�(QULFR�'RQDWL�ERWK�
YLVLWHG�%ULWDLQ�WR�SLFN�XS�IXUWKHU�DHULDO�DQG�VDWHOOLWH�H[SHULHQFH�WKURXJK�YLVLWV�WR�'XUKDP�
<RUN��&DPEULGJH��6ZLQGRQ�DQG�:DOHV��%RWK�HQMR\HG�D�IXUWKHU���KRXUV�LQ�WKH�DLU��ZLWK�'DPLDQ�
*UDG\�RYHU�(DVW�$QJOLD�DQG�&KULV�RYHU�WKH�:HOVK�%RUGHUODQG��

0HDQZKLOH�2WWR��&KULV�DQG�%RE�%HZOH\��ZLWK�WKH�HQWKXVLDVWLF�KHOS�RI�/XLJL�)UXJJLHUR��D�
IULHQG�RI�3URIHVVRU�9ROSH�DW�WKH�$HUR&OXE�GL�)RJJLD��DUH�EHDYHULQJ�DZD\�DW�SODQV�IRU�D�VHFRQG�
,WDOLDQ�VFKRRO�FXP�UHVHDUFK�ZRUNVKRS��LQ������RU�������WKLV�WLPH�EDVHG�LQ�WKH�YHU\�KHDUW�RI�
RQH�RI�WKH�PRVW�VSHFWDFXODU�FURSPDUN�ODQGVFDSHV�LQ�(XURSH��7KH�FRPSHWLWLRQ�IRU�SODFHV��ERWK�
DV�VWXGHQWV�DQG�WHDFKHUV��PD\�ZHOO�EH�ILHUFH��
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$OHVVDQGUR�ZDV�RQH�RI� WKH�VWXGHQWV�DW� WKH�WUDLQLQJ�VFKRRO�KHOG�QHDU�6LHQD�LQ������DQG�LV�RQH�RI�
VHYHUDO�ZKR�KDYH�NHSW�LQ�FRQWDFW�ZLWK�YDULRXV�RI�WKH�WHDFKHUV���,�UHFHLYHG�D�VKRUW�HPDLO�DIWHU�WKH�
VXPPHU�VHDVRQ�KH�VSHQW�LQ�WKH�8NUDLQH�ZLWK�D�SURPLVH�RI�SKRWRJUDSKV�WR�IROORZ���-XVW�DIWHU�WKH�ODVW�
$$5*QHZV��KDG�JRQH�WR�SUHVV�,�UHFHLYHG�D�FRQWULEXWLRQ�DERXW�KLV�IOLJKW�DQG��D�PRQWK�RU�VR�ODWHU��D�
&'�FRQWDLQLQJ�D�ODUJHU�VDPSOH�RI�SKRWRJUDSKV���,¶YH�VOLJKWO\�WLGLHG�WKH�(QJOLVK�LQ�$OHVVDQGUR¶V�OHWWHU�

EXW�KRSH�WKDW�LW�VWLOO�FRQYH\V�VRPH�RI�WKH�\RXWKIXO�HQWKXVLDVP�WKDW�FDQ�VR�HDVLO\�EH�IRUJRWWHQ��

$W�ODVW�,�FDQ�ZULWH�\RX�VRPHWKLQJ�DERXW�P\�IOLJKW�H[SHULHQFH�LQ�8NUDLQH���([FXVH�P\�EHLQJ�
ODWH�EXW�LV�GLIILFXOW�IRU�PH�WR�ZULWH�LQ�(QJOLVK�DQG�,�KRSH�\RX�ZLOO�H[FXVH�PH�DOVR�IRU�DQ\�
PLVWDNHV�\RX�ZLOO�ILQG�UHDGLQJ��

7KDQNV�WR�VRPH�IULHQGV�ZKR�VHQW�PH�WKHVH�SKRWRJUDSKV�IURP�6HYDVWRSRO��,¶YH�ILQDOO\�JRW�
VRPH�RI�WKH�SKRWRJUDSKV�WKDW�,�WRRN�LQ�&KHUVRQHVRV���,�KRSH�\RX�ZLOO�OLNH�WKHP��

8QIRUWXQDWHO\�WKHVH�SKRWRJUDSKV�DUH�PRVWO\�RI�D�VLQJOH�VLWH�DQG�GRQ¶W�FRQFHUQ�D�UHDO�DHULDO�
VXUYH\���7KH\�ZHUH�WDNHQ�LQ�RUGHU�WR�SURYLGH�D�JHQHUDO�YLHZ�RI�WKH�VLWH��WKDW�LV�YHU\�ELJ��DQG�
QRW�WR�LGHQWLI\�QHZ�DUFKDHRORJLFDO�VLWHV��$Q\ZD\�LQ�VRPH�RI�WKHP�\RX�FDQ�VHH�WKH�PDUNV�DQG�
UHOLHI�WKDW�LGHQWLI\�EXULHG�VWUXFWXUHV��

SLFWXUH����RXU�H[FDYDWLRQ�DUHD�ZLWK�D�ELJ�FLVWHUQ�

,� ZHQW� LQ� &ULPHD� ODVW� VXPPHU� WKDQNV� WR� WKH� 8QLYHUVLW\� RI� /HFFH� WKDW� WDNHV� SDUW� LQ� DQ�
DUFKDHRORJLFDO�SURMHFW�UXQ�E\�WKH�8QLYHUVLW\�RI�7H[DV���&KHUVRQHVRV�LV�WKH�VLWH�ZKHUH�ZH�GLJ�
�SLFWXUH���VKRZV�RXU�H[FDYDWLRQ�DUHD���D�ELJ�DQFLHQW�FLW\�RI�DERXW����KD�RQ�WKH�ZHVW�FRDVW�RI�
WKH�&ULPHD��FORVH�WR�WKH�PRGHUQ�6HYDVWRSRO���6RPH�FRORQLVWV�IURP�+HUDFOHLD�3RQWLFD�IRXQGHG�
WKH�FLW\�LQ�WKH���WK��FHQWXU\�%&�SUREDEO\�RQ�WKH�VLWH�ZKHUH�DQ�HDUOLHU��*UHHN�VHWWOHPHQW�ZDV�

$�IOLJKW�LQ�8NUDLQH�

$OHVVDQGUR�5L]]R�
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IRXQGHG�E\�0LOHWRV���7KH�FLW\�ZDV�ODLG�RXW�DFFRUGLQJ�WR�WKH�0LOHWLDQ�SODQ�ZLWK�VWUDLJKW�VWUHHWV�
FURVVLQJ�DW�ULJKW�DQJOHV��DV�WKH�SLFWXUH���DQG���VKRZ���

SLFWXUHV���DQG����YLHZV�RI�WKH�FLW\�ZLWK�0LOHWLDQ�SODQ�

%HIRUH�ODVW�VXPPHU�ZH�RQO\�KDG�ROG�SKRWRJUDSKV�WDNHQ�IURP�VDWHOOLWHV�DQG�QRW�YHU\�JRRG�IRU�
RXU�SXUSRVHV��:H�QHHGHG�VRPHWKLQJ�WKDW�FRXOG�VKRZ�WKH�SUHVHQW�VLWXDWLRQ�RI�WKH�H[FDYDWLRQV�
DQG�FRYHU�WKH�ZKROH�VLWH�DQG�VR�ZH�GHFLGHG�WR�SODQ�D�IOLJKW��
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)URP�WKDW�PRPHQW�RXUV�SUREOHPV�EHJDQ���,�GLGQ¶W�LPDJH�KRZ�PDQ\�SUREOHPV�\RX�FDQ�KDYH�
SODQQLQJ�IOLJKWV�IRU�DUFKDHRORJLFDO�DLPV���6XFK�GLIILFXOWLHV�DUH�DGPLQLVWUDWLYH�DQG�EXUHDXFUDWLF�
UDWKHU�WKDQ�PHWKRGRORJLFDO���,W�LV�RIWHQ�YHU\�GLIILFXOW�WR�JHW�QHFHVVDU\�SHUPLVVLRQ�WR�WDNH�DHULDO�
SKRWRJUDSKV���,¶P�UHIHUULQJ�SDUWLFXODUO\�WR�D�QDWLRQ�RI�WKH�H[�6RYLHW�8QLRQ�OLNH�8NUDLQH�DQG�WR�
D�WRZQ��6HYDVWRSRO��ZKLFK�KDV�EHHQ�RFFXSLHG�E\�WKH�VRYLHW�PLOLWDU\�XQWLO�IHZ�\HDUV�DJR�DQG�
VWLOO� WRGD\� IHHOV� WKH� HIIHFWV� RI� WKRVH� OLPLWDWLRQV�� �2QFH� WKDW� WKHVH� GLIILFXOWLHV� KDYH� EHHQ�
RYHUFRPH�ZH�IRXQG�WKH�DLUFUDIW��DQ�ROG�$QWRQRY��SLFWXUH������,W�ZDV�QRW�YHU\�HQFRXUDJLQJ�WR�

SLFWXUH����WKH�DLUFUDIW�������������������������� � � ���������������SLFWXUH����WKH�FRQWURO�WRZHU�

VHH�LW�EXW�ZKHQ�ZH�ZHUH�RQ�ERDUG�LW�ZDV�YHU\�H[FLWLQJ��DQG�QRLV\����:H�FDQ�VD\�WKH�VDPH�WKLQJ�
DERXW�WKH�DLUSRUW��LV�EHWWHU�WR�VD\�³WKH�ILHOG�IURP�ZKHUH�ZH�WRRN�RII´��DQG�DERXW�WKH�FRQWURO�
WRZHU�WRR��DQ�ROG�YDQ�ZLWK�D�FRXSOH�RI�DHULDOV�RQ�WKH�WRS��SLFWXUH�����

+RZHYHU��,�ZDV�YHU\�H[FLWHG�EHFDXVH�WKLV�ZDV�P\�ILUVW�IOLJKW�VLQFH�6LHQD��LQ�0D\�������ZLWK�
$$5*���:KHQ�ZH�ZHQW�RQ�ERDUG�ZH�VDZ�WKDW�WKLV�NLQG�RI�SODQH�GRHVQ¶W�KDYH�ODUJH�ZLQGRZV�
DQG�VR�ZH�WRRN�SKRWRJUDSKV�WKURXJK�WKH�GRRU�WKDW�ZDV�RSHQ�GXULQJ�WKH�IOLJKW���7KHUH�ZHUH�
IRXU� JX\V� WDNLQJ� SKRWRJUDSKV� DQG� VR� ZDV� YHU\� GLIILFXOW� WR� ILQG� WKH� ULJKW� VKRW� EHWZHHQ�
VRPHERG\�HOVH¶V�OHJV�RU�DUPV���:H�KDG�RQH�RXU�IOLJKW�DQG�ZH�WRRN�ORWV�RI�SKRWRJUDSKV�RI�WKH�
FLW\�DQG�LWV�PRVW�VLJQLILFDQW�HOHPHQWV��WKHDWUH��FDWKHGUDOV��WHPSOHV��KRXVHV�DQG�FLVWHUQV���

$IWHU� WKH� IOLJKW� VRPH�SROLFHPHQ� �.*%���FDPH� WR� WKH�EDVH�ZKHUH�ZH�ZHUH�EHFDXVH� WKH\�
ZDQWHG�WR�VHH�RXU�VKRWV�WR�EH�VXUH�WKDW�QRWKLQJ�VHFUHW�KDG�EHHQ�SKRWRJUDSKHG���&ORVH�WR�RXU�
EDVH�WKHUH�LV�D�EDUUDFNV�DQG�WKDW¶V�ZK\�WKH\�SUHWHQG�WR�VFUHHQ�RXU�GRFXPHQWDWLRQ��

7KH�IOLJKW�ZDV�D�YHU\�DJUHHDEOH�H[SHULHQFH�DQG�8NUDLQH�LV�D�ZRQGHUIXO�SODFH�DV�\RX�FDQ�VHH�
IURP�WKH�LPDJHV���,W�ZDV�YHU\�H[FLWLQJ�GHVSLWH�DOO�WKH�VHWEDFNV��DQG�,�DP�JUDWHIXO�WKDW�$$5*�
DQG�WKH�6LHQD�FRXUVH�JDYH�PH�WKH�PHWKRGRORJLFDO�DQG�SUDFWLFDO�VNLOOV�WR�GR�WKLV���,�KRSH�WKDW�
QH[W�\HDU�ZH�ZLOO�RUJDQLVH�DQRWKHU�IOLJKW�EHFDXVH�ZH�ZDQW�WR�XVH�DHULDO�SKRWRJUDSKV�WR�PDNH�D�
QHZ�JHQHUDO�SODQ�RI� WKH�FLW\�� �7KLV�ZLOO�EH�GRQH�LQ�FR�RSHUDWLRQ�ZLWK�*LXVHSSH�&HUDXGR�
�SURIHVVRU�RI�DHULDO�WRSRJUDSK\�DW�WKH�8QLYHUVLW\�RI�/HFFH��ZKR�ZLOO�VKRZV�XV�WKH�QHFHVVDU\�
SKRWRJUDPPHWULF�PHWKRGV�WR�GR�WKLV���1H[W�\HDU�,¶G�DOVR�OLNH�WR�VXUYH\�PRUH�RI�&ULPHD��WU\LQJ�
WR�ILQG�QHZ�DUFKDHRORJLFDO�VLWHV��VR�,�ZLOO�KDYH�PRUH�FURS�PDUNV�WR�VKRZ�\RX��
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SLFWXUH����WKH�WKHDWUH�

SLFWXUH����&KHUVRQHVRV�DQG�WKH�6HYDVWRSRO�ED\�
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7HQ�\HDUV�RI�DHULDO�DUFKDHRORJ\�LQ�%RKHPLD��D�MXELOHH�FRQIHUHQFH�

0DUWLQ�*RMGD�

)OLJKWV�LQ�0D\������EHJDQ�WKH�KLVWRU\�RI�DHULDO�DUFKDHRORJ\�LQ�%RKHPLD��&]HFK�5HSXEOLF��$W�WKH�
VDPH�WLPH� LW�ZDV� WKLV�FRXQWU\�ZKLFK�±�ZLWKLQ� WKH�IRUPHU�VRYLHW�EORFN�VWDWHV�±�SLRQHHUHG� WKH�
GHYHORSPHQW�RI�WKH�GLVFLSOLQH�DV�D�SHUPDQHQW�DQG�V\VWHPDWLFDOO\�SUDFWLFHG�QRQ�GHVWUXFWLYH�PHWKRG�
RI�DUFKDHRORJLFDO�FRJQLWLRQ�LQ�ODQGVFDSH�VWXG\�DQG�KHULWDJH�SURWHFWLRQ��$VVLVWHG�DW�WKH�EHJLQQLQJ�
E\�VSHFLDOLVWV�IURP�(XURSH��VXFK�DV�2��%UDDVFK�DQG�5��)HDWKHUVWRQH��WZR�DHULDO�SURMHFWV�KDYH�EHHQ�
DFWLYH�FRQWLQXRXVO\�VLQFH�WKHQ��$OWKRXJK�WKH�EHJLQQLQJV�RI�DLU�VXUYH\�IRU�DUFKDHRORJ\�LQ�WKH�
&]HFK�5HSXEOLF��RU�EHWWHU�WR�VD\�LQ�0RUDYLD��WKH�HDVWHUQ�KDOI�RI�WKH�FRXQWU\��JR�EDFN�WR�DURXQG�
��������D�WUXH�SURJUHVV�LQ�WKH�GLVFLSOLQH�EDVHG�RQ�D�V\VWHPDWLF�DSSOLFDWLRQ�RI�DHULDO�DUFKDHRORJ\��
FRPELQHG�ZLWK�RWKHU�QRQ�LQYDVLYH�PHWKRGV��VWDUWHG�RQO\�DIWHU�WKH�SROLWLFDO�VKLIW�RI�WKH�ODWH�����V��
HDUO\�����V��*RMGD�����D�DQG�����E���

2Q�WKH�RFFDVVLRQ�RI�WKH�WHQ�\HDU�MXELOHH�RI�DHULDO�DUFKDHRORJ\�LQ�%RKHPLD�D�FRQIHUHQFH�RUJDQLVHG�
E\�WKH�,QVWLWXWH�RI�$UFKDHRORJ\��&]HFK�$FDGHP\�RI�6FLHQFHV�WRRN�SODFH�LQ�WKH�1DWLRQDO�0XVHXP�
LQ�3UDJXH�RQ���WK�0D\�������7KH�LQWHQWLRQ�RI�WKH�RUJDQL]HU�ZDV�WR�JDWKHU�DOO�WKRVH�ZKR�KDYH�EHHQ�
DSSO\LQJ�DLU�VXUYH\�ZLWKLQ�WKHLU�UHJLRQV�DQG�RU�WKRVH�ZKR�KDYH�FRQWULEXWHG�WR�WKH�GHYHORSPHQW�RI�
WKH� GLVFLSOLQH� PHWKRGRORJ\�� 7KH� FRQIHUHQFH� ZDV� LQWHQGHG� IRU� VSHFLDOLVWV� DQG� ZLGHU� SXEOLF�
�DPDWHXUV���,Q�DGGLWLRQ�WR�WKH�FRQWULEXWLRQV�IURP�%RKHPLD��0RUDYLDQ�DQG�6ORYDN�SLRQHHUV�RI�
DHULDO�DUFKDHRORJ\��0��%iOHN��-��.RYiUQtN�DQG�,��.X]PD�UHVSHFWLYHO\��KDG�EHHQ�LQYLWHG�WR�DGGUHVV�
WKH�PHHWLQJ��&RQVHTXHQWO\��WKH�DXGLHQFH�ZDV�JLYHQ�D�SRVVLELOW\�WR�FRPSDUH�DSSURDFKHV�WR�DHULDO�
DUFKDHRORJ\�LQ�DOO�WKUHH�SDUWV�RI�WKH�IRUPHU�&]HFKRVORYDNLD�DQG�WR�VHH�KRZ�DHULDO�SURJUDPPHV�
KDYH�EHHQ�SURJUHVVLQJ�LQ�HDFK�RI�WKHP���7KLV�ZDV�QRW�D�QHZ�LGHD��VSHFLDOLVWV�RI�DOO�WKUHH�DUHDV�
KDYH�EHHQ�NHHSLQJ�LQ�WRXFK�LQIRUPDOO\��DQG�WKUHH�WLPHV�VLQFH������FRXOG�SDUWLFLSDWH�DW�VSHFLDOLVW�
FRQIHUHQFHV�RQ�DHULDO�DUFKDHRORJ\�LQ�WKH�IRUPHU�&]HFKRVORYDNLD��3UDJXH�%RKHPLD���������%UQR��
0RUDYLD���������1LWUD�6ORYDNLD����������

7KH�FRQIHUHQFH�ZDV�RSHQHG�E\�D�ZHOFRPLQJ�VSHHFK�E\�WKH�KHDG�RI�WKH�DUFKDHRORJ\�GHSW��RI�WKH�
1DWLRQDO�0XVHXP��0�� /LþND�� DQG� E\� LQWURGXFWRU\� SDSHUV� E\� WKH� GLUHFWRU� RI� WKH� ,QVWLWXWH� RI�
$UFKDHRORJ\�/��-LUiĖ�DQG�E\�WKH�SUHVHQW�DXWKRU��7KH�IRUPHU�DGGUHVVHG�D�IHZ�UHPDUNV�RQ�KRZ�WKH�
LQWURGXFWLRQ�RI�DHULDO�DUFKDHRORJ\�DQG�RWKHU�QRQ�GHVWUXFWLYH�PHWKRGV�WR�WKH�DJHQGD�RI�WKH�,QVWLWXWH�
KDV�LQIOXHQFHG�WKH�FRQFHSWXDO�IUDPHZRUN�RI�WKH�DQFLHQW�ODQGVFDSH�DQG�VHWWOHPHQW�UHVHDUFK�DQG�
KRZ�WKLV�VWHS�KDV�FRQWULEXWHG�DOVR�WR�RWKHU�SURMHFWV�RI�WKH�,QVWLWXWH�LQFOXGLQJ�UHVFXH�FRQWUDFWV��7KH�
ODWWHU�EURXJKW�D�IHZ�WKRXJKWV�RQ�%RKHPLDQ�DUFKDHRORJ\�WHQ�\HDUV�DIWHU�WKH�ILUVW�UHFRQQDLVVDQFH�
IOLJKWV��,Q�KLV�SDSHU�SUHVHQWHG�LQ�ODWHU�SDUW�RI�WKH�SURJUDPPH�KH�LQIRUPHG�DERXW�DHULDO�SURVSHFWLRQ�
LQ�D�VL[�\HDU�������������SURMHFW� 6HWWOHPHQW�3DWWHUQV�LQ�3UHKLVWRULF�%RKHPLD��WKH�3RWHQWLDO�RI�
QRQ�'HVWUXFWLYH�$UFKDHRORJ\� ZKLFK�LV�FXUUHQWO\�WKH�PRVW�H[WHQVLYH�UHVHDUFK�SURMHFW�RI�&]HFK�
DUFKDHRORJ\��7KH�IROORZLQJ�SDSHU�E\�5��.ĜLYiQHN�UHSRUWHG�RQ�WKH�JHRSK\VLFDO�VXUYH\�RQ�VLWHV�
UHFRUGHG�WKURXJK�DLU�VXUYH\�IRU�WKLV�SURMHFW��7KH�REMHFWLYH�RI�WKLV�SURJUDPPH�LV�WR�FRPSOHWH�SODQV�
RI�DLU�GHWHFWHG�VLWHV�LQ�WKRVH�SDUWV�ZKHUH�RWKHU�PHWKRGV�RI�VLWH�LGHQWLILFDWLRQ�DUH�XVHOHVV��

0RVW�RI�WKH�SDSHUV�UHSRUWHG�RQ�WKH�UHVXOWV�RI�UHJLRQDO�SURMHFWV�LQ�RWKHU�SDUWV�RI�%RKHPLD��=��6PUå�
LV�WKH�KHDG�RI�WKH�PRVW�DSSUHFLDWHG�UHJLRQDO�DLU�VXUYH\�SURJUDPPH��+LV�DFWLYLWLHV�LQ�QRUWK�ZHVW�
%RKHPLD� KDYH� EHHQ� SHUIRUPHG� FRQFHSWXDOO\� VLQFH� ����� DQG� IUHTXHQWO\� SXEOLVKHG� LQ� &]HFK�
MRXUQDOV��7KH\�QRW�RQO\�VXPPDUL]H�GLVFRYHULHV�IURP�WKH�DLU��EXW�DOVR�DQDO\VH�GDWD�FROOHFWHG�RQ�DLU��
GHWHFWHG�VLWHV�E\�H[WHQVLYH�ILHOGZDONLQJ��VDPSOH�H[FDYDWLRQV�DQG�UHVFXH�DFWLRQV��7KLV�DSSURDFK�
KDV�EHHQ�FRQWULEXWLQJ�WR�WKH�PHWKRGRORJ\�RI�&]HFK�DUFKDHRORJLFDO�SURVSHFWLRQ��IRU�PRUH�GHWDLOV�
VHH� *RMGD� ������� 0RVW� RI� WKH� SDSHUV� FDPH� IURP� HDVWHUQ� %RKHPLD�� WKH� -LþtQ� UHJLRQ� E\� (��
8OU\FKRYi��WKH�SURJUDPPH�RI�WKH�0XVHXP�RI�(DVW�%RKHPLD�LQ�+UDGHF�.UiORYp�E\�-��.DOIHUVW��DQG�
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DLU�SKRWR�GRFXPHQWDWLRQ�RI�PHGLHYDO�DQG�HDUO\�SRVW�PHGLHYDO�ILHOG�V\VWHPV�LQ�WKH�SLHGPRQW�RI�WKH�
.UNRQRãH��*LDQW��0RXQWDLQV��7ZR�DUFKDHRORJLVWV�UHSRUWHG�RQ�DFWLYLWLHV�LQ�ZHVWHUQ�%RKHPLD��WKH�
3LOVHQ�DQG�.ODWRY\�UHJLRQV�E\�3��%UDXQ��DQG�-��+ĤUNRYi�UHVSHFWLYHO\���2QO\�RQH�UHJLRQDO�SDSHU�
ZDV�IRFXVHG�VSHFLILFDOO\�RQ�D�FHQWUDO�%RKHPLDQ�UHJLRQ��QDPHO\�RQ�LWV�HDVWHUQ�GLVWULFW�RI�.ROtQ��9��
ýWYHUiN���1R�FRQWULEXWLRQ�ZDV�SUHVHQWHG�IURP�VRXWKHUQ�%RKHPLD��DOWKRXJK�WKLV�WHUULWRU\�LV�SDUWO\�
FRYHUHG�E\�WKH�3UDJXH�,QVWLWXWH¶V�SURJUDPPH��7KH�LQYLWHG�SDUWLFLSDQWV�RI�WKH�FRQIHUHQFH�IURP�
RXWVLGH�%RKHPLD�UHSRUWHG�RQ�WKH�KLVWRU\�DQG�FXUUHQW�VWDWH�RI�DHULDO�DUFKDHRORJ\�LQ�0RUDYLD��0��
%iOHN���RQ�UHFHQW�GLVFRYHULHV�±�LQFOXGLQJ�SLW�DOLJQPHQWV�±�LQ�0RUDYLD��-��.RYiUQtN��DQG�RQ�WZHQW\�
\HDUV�RI�DHULDO�DUFKDHRORJ\�LQ�6ORYDNLD��,��.X]PD���7KH�FRQIHUHQFH�ZDV�WHUPLQDWHG�E\�FRQFOXGLQJ�
UHPDUNV�IURP�WKH�SUHVHQW�DXWKRU��

7KH�SURJUHVV�RI�DHULDO�DUFKDHRORJ\�LQ�%RKHPLD�PD\�EH�VXPPDULVHG�DV�IROORZV��
���6LQFH�WKH�HDUO\�����V�D�JURXS�RI�DUFKDHRORJLVWV�KDV�LQWURGXFHG�DLU�VXUYH\�WR�WKHLU�SURIHVVLRQDO�
ZRUN��0RVW�RI�WKHP�RSHUDWH�LQ�UHJLRQDO�GLVWULFW�PXVHXPV�DQG�RU�LQ�FRQWUDFW�DUFKDHRORJ\�DQG�
KHULWDJH�SURWHFWLRQ�XQLWV��7KLV�LV�D�VWDEOH�JURXS�RI�VHOI�WUDLQHG�VSHFLDOLVWV�ZKR�FRQWLQXH�WR�GR�WKH�
ZRUN�GHVSLWH�PRVW�KDYLQJ�D�VPDOO�EXGJHW�DQG�WLPH�VFKHGXOH�IRU�SUDFWLFLQJ�WKH�GLVFLSOLQH��
���&XUUHQWO\�WKUHH�DHULDO�DUFKDHRORJ\�SURJUDPPHV�LQ�%RKHPLD��DQG�RQH�LQ�0RUDYLD��KDYH�WKH�
VWDWXV�RI��ORQJ�WHUP������\HDUV��SURMHFWV�IXQGHG�IXOO\�E\�WKH�VWDWH��YLD�HLWKHU�WKH�*UDQW�$JHQF\�RI�
WKH�&]HFK�5HSXEOLF�RU�WKH�0LQLVWU\�RI�&XOWXUH���7KH�UHPDLQLQJ�DLU�VXUYH\�DFWLYLWLHV�ZLWKLQ�VLQJOH�
LQVWLWXWHV�PXVHXPV�DUH�PRVWO\�VXSSRUWHG�E\�PRQH\�IURP�UHVFXH�DUFKDHRORJ\�FRQWUDFWV��
���,Q�JHQHUDO�WHUPV��%RKHPLDQ�DHULDO�DUFKDHRORJ\�LV�VWLOO�LQ�LWV�LQLWLDO��RU�IRUPDWLYH��SHULRG��)RU�
PRVW� RI� WKRVH� LQYROYHG� LQ� WKH� GLVFLSOLQH�� DHULDO� DUFKDHRORJ\� LV� OLPLWHG� WR� DLU� VXUYH\� DQG�
SKRWRJUDSK\��:LWK�UHVSHFW�WR�WKH�QXPEHU�RI�DUFKDHRORJLVWV�SHUPDQHQWO\�SUDFWLFLQJ�DLU�VXUYH\�WKH�
IUHTXHQF\�LQ�SXEOLVKLQJ�UHVXOWV�DFKLHYHG�GXULQJ�WKH�ILUVW�GHFDGH�LV�XQIRUWXQDWHO\�ORZ��
��� $HULDO� DUFKDHRORJ\� FRXUVHV� KDYH� EHHQ� LQFRUSRUDWHG� LQWR� WKH� FXUULFXOD� RI� WKH� XQLYHUVLW\�
GHSDUWPHQWV� RI� DUFKDHRORJ\� DW� 3UDJXH�� 3LOVHQ� DQG�%UQR�� �7KLV�PHDQV� WKDW� ���RI� XQLYHUVLW\�
GHSDUWPHQWV�LQ�WKH�&]HFK�5HSXEOLF�RIIHU�WKH�FRXUVH��
��� 7KH� WZR� PRVW� H[WHQVLYH� DHULDO� DUFKDHRORJ\� SURJUDPPHV� LQ� WKH� FRXQWU\� DUH� WKHRU\�� DQG�
PHWKRGRORJ\�EDVHG�DQG�LQWHJUDWH�YDULRXV��HVSHFLDOO\�QRQ�GHVWUXFWLYH��PHWKRGV�RI�GDWD�FROOHFWLRQ�
DQG�DQDO\VHV��5HVXOWV�DQG�PHWKRGRORJLFDO�DVSHFWV�RI�WKHVH�WZR�SURMHFWV�KDYH�EHHQ�SXEOLVKHG�LQ�
MRXUQDOV�DQG�PRQRJUDSKV��

,W�LV�HYLGHQW�WKDW��LQ�WKH�WHQ�\HDUV�VLQFH�LWV�LQWURGXFWLRQ��DHULDO�DUFKDHRORJ\�KDV�EHFRPH�D�UHVSHFWHG�
GLVFLSOLQH�ZLWKLQ�SURIHVVLRQDO�FRPPXQLW\�RI�DUFKDHRORJLVWV��DQG�HYHQ�KLVWRULFDO�JHRJUDSKHUV��LQ�
%RKHPLD��$OWKRXJK�WKHUH�ZHUH�GRXEWV�DERXW�LWV�XVHIXOQHVV�DQG�PHDQLQJ�LQ�WKH�EHJLQQLQJ�WKH�
VLWXDWLRQ�QRZ�LV�GLIIHUHQW��7KH�IDFW�WKDW�±�IURP�WKH�ILQQDQFLDO�VXSSRUW�SRLQW�RI�YLHZ�±�WKH�ELJJHVW�
JUDQW�IRU�&]HFK�UHVHDUFK�DUFKDHRORJ\�SURMHFW�LQ�WKH�UHSXEOLF�KDV�EHHQ�DOORFDWHG�WR� WKLV��GLVFLSOLQH�
�*RMGD�������VKRZV�FOHDUO\�WKDW�LWV�LPSRUWDQFH�KDV�EHHQ�HYDOXDWHG�E\�ZLGHU�VFLHQFH��DQG�UHVHDUFK�
FRPPXQLW\��+RSHIXOO\�WKH�FRQIHUHQFH�EURXJKW�GHOLJKW�WR�WKH�DXGLHQFH�DQG�PDQDJHG�WR�IXOILOO�WKHLU�
H[SHFWDWLRQV��

*RMGD��0������D��%RKHPLD�IURP�WKH�DLU��VHYHQ�GHFDGHV�DIWHU�&UDZIRUG�� $QWLTXLW\� ��������������
*RMGD��0������E��$HULDO�DUFKDHRORJ\�LQ�%RKHPLD�� $$5*QHZV� ����������
*RMGD��0��������%RKHPLD��D�ORQJ�WHUP�JUDQW�DZDUGHG�WR�WKH�DHULDO�SURMHFW�� $$5*QHZV� ������������
*RMGD��0��������$HULDO�DUFKDHRORJ\�LQ�%RKHPLD�DW�WKH�WXUQ�RI�WKH�WZHQW\�ILUVW�FHQWXU\��LQWHJUDWLRQ�

RI�ODQGVFDSH�VWXGLHV�DQG�QRQ�GHVWUXFWLYH�DUFKDHRORJ\��LQ�%HZOH\��5�+��DQG�5ąF]NRZVNL��
:����HG��� $HULDO�DUFKDHRORJ\��GHYHORSLQJ�IXWXUH�SUDFWLFH����1$72�6FLHQFH�6HULHV��9RO�
�������������
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&RPSXWHU�$SSOLFDWLRQV�LQ�$UFKDHRORJ\�&RQIHUHQFH�

7KH�'LJLWDO�+HULWDJH�LQ�$UFKDHRORJ\��+HUDNOLRQ��&UHWH������$SULO������

&KULV�0XVVRQ��ZLWK�D�OLWWOH�ELW�RI�DVVLVWDQFH�E\�2WWR�%UDDVFK��

7KLV�ZDV�D�OLYHO\�DQG�ZHOO�RUJDQLVHG�FRQIHUHQFH��ZLWK�SUH�FLUFXODWHG�V\QRSVHV�RI�WKH�SDSHUV�
DQG� ZHOO�FRRUGLQDWHG� SDUDOOHO� VHVVLRQV� RQ� WKUHH� PDLQ� WKHPHV�� 6HFRQGDU\� .QRZOHGJH�
*HQHUDWLRQ�&RPSXWHU�6XSSRUWHG�5HDVRQLQJ��6SDWLDO�,QIRUPDWLRQ�$FTXLVLWLRQ�DQG�(YDOXDWLRQ��
DQG�0DQDJHPHQW�RI�WKH�'LJLWDO�+HULWDJH��7KHUH�ZHUH�PDQ\�XVHIXO�FRQWULEXWLRQV�DQG�JRRG�
NH\QRWH�VSHHFKHV��DORQJ�ZLWK�DPSOH�LQIRUPDO�FKLW�FKDW��DQG�DQ�DFFHSWDEOH�DPRXQW�RI�HDWLQJ�
DQG�GULQNLQJ��,Q�WKH�HYHQW��WKLV�ZDV�QRW�D�FRQYRFDWLRQ�RI�FRPSXWHU�QHUGV�EXW�D�JDWKHULQJ�RI�
DUFKDHRORJLVWV�H[SODLQLQJ�KRZ�WKH\�KDG�XVHG��RU�KRSHG� WR�XVH��FRPSXWHU� WHFKQRORJ\�IRU�
JHQXLQH�DUFKDHRORJLFDO�SXUSRVHV��LQFOXGLQJ�WKH�FUHDWLRQ�RI�YLUWXDO�UHDOLW\�IRU�WKH�SUHVHQWDWLRQ�
DQG�H[SORUDWLRQ�RI�DUFKDHRORJLFDO�VLWHV�DQG�GHSRVLWV��7KH�ORQJ�WHUP�PDQDJHPHQW�RI�GLJLWDO�
DUFKLYHV�ZDV�DOVR�H[SORUHG�LQ�D�QXPEHU�RI�WDONV��7KH�FRQWULEXWLRQV�OLVWHG�EHORZ�DUH�WKRVH�
DWWHQGHG�E\�P\VHOI��

'D\���ZDV�GHYRWHG�WR�ZRUNVKRSV��LQFOXGLQJ�D�W\SLFDOO\�OLYHO\�RQH�E\�'RPLQLF�3RZOHVODQG�RQ�
WKH�:HVW�+HVOHUWRQ�SURMHFW�� LQFOXGLQJ� WKH�SDVW� DQG� IXWXUH�DSSOLFDWLRQ�RI�DHULDO� VXUYH\� LQ�
WDQGHP�ZLWK�ODUJH�VFDOH�JHRSK\VLFDO�VXUYH\�DQG�WDUJHWHG�H[FDYDWLRQ��$ORQJ�ZLWK�(+¶V�6LPRQ�
&UXWFKOH\�,�ZDV�IRU�PRVW�RI�WKLV�GD\�VWLOO�μERPEHG�RXW¶�E\�RXU�RYHUQLJKW�IOLJKW�DQG�GDZQ�
DUULYDO�LQ�&UHWH��%XW�ZH�UHFRYHUHG�LQ�WLPH�IRU�WKH�RIILFLDO�UHFHSWLRQ�LQ�WKH�HYHQLQJ��IROORZHG�
E\�D�SOHDVDQWO\�FRQYLYLDO�PHDO�ZLWK�D�JDJJOH�RI�IHOORZ�GHOHJDWHV�LQ�D�μGRZQ�WRZQ¶�WDYHUQ��
/RFDO�ZLQH�DQG�IRRG�SURGXFHG�ORFDOLVHG�KDQJRYHUV�WKH�QH[W�GD\��EXW�LW�ZDV�IXQ�ZKLOH�LW�ODVWHG�
�WKH�IRRG�DQG�ZLQH��QRW�WKH�KDQJRYHUV���

2Q�'D\���2WWR�%UDDVFK�H[SODLQHG�WKH�XVH�RI�PRYLQJ�PDS�DQG�*36�IRU�DHULDO�VXUYH\��3KLOLS�
&DUOLVOH� �105�(+�� WDONHG� DERXW� WKH�SUREOHPV�RI� FUHDWLQJ� D� FKURQRORJLFDO� WKHVDXUXV� IRU�
DUFKDHRORJLFDO�DQG�DUFKLWHFWXUDO�UHFRUGV��-RKQ�.HQQ\��$'6��GHVFULEHG�WKH�$5(1$�SURMHFW¶V�
SXUVXLW�RI�μLQWHURSHUDELOLW\¶�LQ�(XURSHDQ�GLJLWDO�UHFRUGV��6WHIDQR�&DPSDQD��μRXU�PDQ�LQ�6LHQD¶�
IURP�WKH�ODVW�\HDU¶V�WUDLQLQJ�VFKRRO�LQ�,WDO\��GHVFULEHG�WKH�HDUO\�VWDJHV�RI�KLV�ZRUN�RQ�VDWHOOLWH�
LPDJHU\��6LPRQ�&UXWFKOH\��$38�(+��WDONHG�ZLWK�FODULW\�DQG�HFRQRP\�DERXW�WKH�YDOXH��DQG�
RWKHUZLVH��RI�GLJLWDO�DSSURDFKHV�LQ�DHULDO�VXUYH\��DQG�.DWH�)HUQLH��$'6�DQG�IRUPHUO\�$38��
H[SODLQHG�WKH�3$72,6�SURMHFW�IRU�WKH�SUHSDUDWLRQ�RI�,QWHUQHW�WXWRULDOV�XVLQJ�GLJLWDO�UHFRUGV�LQ�
DUFKDHRORJ\��7KH�HYHQLQJ�ZDV�WDNHQ�XS�ZLWK�LQIRUPDO�DFWLYLWLHV��LQFOXGLQJ��IRU�VRPH��PXFK�
SOLQNLQJ�RI�JXLWDUV�LQ�WKH�PHGLHYDO�FDVWOH�RYHUORRNLQJ�WKH�KDUERXU��

'D\���EHJDQ�ZLWK�D�SUHVHQWDWLRQ�E\�3URIHVVRU�3HWHU�-DEORQND�RQ�μ9LUWXDO�7UR\¶��&DWKHULQH�
+DUGPDQ��$'6��WDONHG�DERXW�WKH�2$6,6�SURMHFW�WR�VSHHG�WKH�DYDLODELOLW\�RI�DUFKDHRORJLFDO�
UHSRUW�DQG�$GULDQ�%URZQ��&I$�(+��GHVFULEHG�ZRUN�RQ�(+¶V�ORQJ�WHUP�VWUDWHJ\�IRU�LWV�GLJLWDO�
UHFRUGV��$�WDON�E\�6RILD�3HVFDULQ��RQH�RI�RXU�VWXGHQWV�IURP�WKH�6LHQD�WUDLQLQJ�VFKRRO��RQ�
YLUWXDO�UHDOLW\�LQ�WKH�VWXG\�RI�5RPDQ�%RORJQD�ZDV�RQH�RI�WKH�IHZ�WR�EH��SDUWLDOO\��VSRLOHG�E\�D�
FRFN�XS�LQ�WKH�WLPLQJ�RI�WDONV��7KH�DIWHUQRRQ�ZDV�VSHQW�LQ�D�YLVLW� WR�.QRVVRV��ZKHUH�WKH�
μLPDJLQLWLYH¶��VSDFLRXV�VSHFLRXV"��UHFRQVWUXFWLRQV�E\�6LU�$UWKXU�(YDQV�ZHUH�H[SODLQHG�ZLWK�
YDU\LQJ�GHJUHHV�RI�UHYHUDQFH�E\�RXU�RIILFLDO��DQG�XQRIILFLDO��JXLGHV��7KH�&RQIHUHQFH�'LQQHU�
LQ�WKH�HYHQLQJ�WXUQHG�LQWR�D�ZLOG�VHVVLRQ�IRU�VHYHUDO�KXQGUHG�SHRSOH��VR�LW�VHHPHG���ZLWK�
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*UHHN�FXLVLQH��ZLQH�DQG�WUDGLWLRQDO�GDQFLQJ��LQ�ZKLFK��WKH�GDQFLQJ��WKDW�LV��6LPRQ�SDUWLFXODUO\�
GLVWLQJXLVKHG�KLPVHOI��

2Q�'D\���PXFK�RI�WKH�PRUQLQJ��IRU�PH�DW�OHDVW��ZDV�VSHQW�RQ�SUHSDUDWLRQ�IRU�WKH�DIWHUQRRQ�
WDONV��LQ�ZKLFK�3URIHVVRU�-DEORQND�VKRZHG�IXUWKHU�DVSHFWV�RI�μ9LUWXDO�7UR\¶��$QGU]HM�3ULQNH�
VWUHVVHG�WKH�LPSRUWDQFH�RI�DSSO\LQJ�DHULDO�VXUYH\�WR�PRWRUZD\�FRQVWUXFWLRQ�LQ�3RODQG��DQG�
2WWR� %UDDVFK� DQG� ,� GLG� D� μGRXEOH� DFW¶� RQ� 2WWR¶V� LGHD� RI� DQ� ,QWHUQHW�EDVHG� μ(XURSHDQ�
5HSUHVHQWDWLYH�$UFKLYH�RI�$HULDO�$UFKDHRORJ\¶��(5$����7KH�UHVXOWLQJ�GLVFXVVLRQ�ZDV�OLYHO\�
DQG�ZDV� DOORZHG�E\� WKH� FKDLUPDQ� WR� RYHU�UXQ� LWV� DOORWWHG� WLPH��7KHUH�ZHUH� KLQWV� RI� WKH�
FRPPRQ�μ&RQWLQHQWDO¶�UHOXFWDQFH�WR�DFFHSW�DLU�SKRWR�HYLGHQFH�ZLWKRXW�VXEVHTXHQW�JURXQG�
YHULILFDWLRQ��DORQJ�ZLWK�FRQFHUQV�DERXW�UHYHDOLQJ�WKH�ORFDWLRQ�RI�DUFKDHRORJLFDO�VLWHV��ZKHWKHU�
MXVW�DLU�SKRWR�VLWHV�RU�DOO�VLWHV�ZDV�QRW�TXLWH�FOHDU���7KH�JHQHUDO�UHDFWLRQ�WR� WKH� LGHD�ZDV�
IDYRXUDEOH�WR�HQWKXVLDVWLF��HVSHFLDOO\�RQ�WKH�SDUW�RI�2UWROI�+DUO��&KLHI�$UFKDHRORJLVW�WR�WKH�
&LW\� RI�9LHQQD�� (OLVDEHWK� -HUHP�� RQH� RI� RXU� VWXGHQWV� IURP� WKH� ����� WUDLQLQJ� VFKRRO� LQ�
+XQJDU\�� DQG� QRZ�9LFH�3UHVLGHQW� RI�($$�� XUJHG� WKDW� QDWLRQDO� RUJDQLVDWLRQV� DV�ZHOO� DV�
LQGLYLGXDO�PHPEHUV�RI�$$5*�VKRXOG�EHFRPH� LQYROYHG� LQ� D� μODUJH�VFDOH¶�YHUVLRQ�RI� WKH�
VFKHPH�� 6KH� LQVLVWHG� WKDW� D� VSHFLILF� SURSRVDO� IRU� LPSOHPHQWDWLRQ� RI� WKH� LGHD� VKRXOG� EH�
SUHVHQWHG�DW�WKH�($$�FRQIHUHQFH�DW�7KHVVDORQLNL�LQ�6HSWHPEHU��

,Q�WKH�ILQDO�DIWHUQRRQ�RI�WDONV�/HWL]LD�&HFFDUHOOL�DQG�3URIHVVRU�)UDQFR�1LFFROXFFL��RI� WKH�
8QLYHUVLW\�RI�)ORUHQFH��WDONHG�DERXW�WKH�SUHVHQWDWLRQ��IRU�PXVHXP�SXUSRVHV��RI�WKH�FKDQJLQJ�
ODQGVFDSH�LQ�WKH�YLFLQLW\�RI�*URVVHWR��LQ�6RXWKHUQ�7XVFDQ\���DQRWKHU�SURMHFW�WKDW�PLJKW�EHQHILW�
IURP�DHULDO�SKRWRJUDSK\�E\�2WWR�%UDDVFK�RQ�D�UHWXUQ�WULS�WR�,WDO\��ZLWK�PH�LQ�WRZ��WKLV�0D\��

7KH�ODVW�GD\�RI�WKLV�μ&UHWDQ�KROLGD\¶��QR�=RUED��RU�HTXLYDOHQW�WKHUHRI��IRU�DQ\�RI�XV���ZDV�
VSHQW�LQ�D�IDU�PRUH�VDWLVIDFWRU\�ILHOG�YLVLW��WKLV�WLPH�WR�WKH�*UHFR�5RPDQ�FLW\�RI�*RUW\Q�DQG�
WKH�OHVV�IDQFLIXOO\�UHFRQVWUXFWHG��DQG�WKHUHIRUH�PRUH�VWXQQLQJ��SDODFH�DW�3KDLVWRV��7KHQ�KRPH��
DW�FUDFN�RI�GDZQ�WKH�QH[W�GD\��ZLWK�QR�PRUH�WKDQ�WKH�XVXDO�WUDYHO�SUREOHPV��$OWRJHWKHU�DQ�
HQMR\DEOH�DQG�LQIRUPDWLYH�FRQIHUHQFH��ZLWK�D�XVHIXO�DPRXQW�RI�μH[SRVXUH¶�IRU�YDULRXV�DVSHFWV�
RI�DHULDO�DUFKDHRORJ\��$QG�WKH�GHSUHVVLQJ�SURVSHFW��IRU�VRPH��RI�KDYLQJ�WR�JR�WR�\HW�DQRWKHU�
RYHUVHDV�FRQIHUHQFH��DW�7KHVVDORQLNL��LQ�6HSWHPEHU��+RZ�WHGLRXV�UHWLUHPHQW�LV��
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7KLV� LV� LQWHQGHG� WR� EH� D� VKRUW� DQG� LQIRUPDO� QRWH� RQ�P\� UHFHQW� YLVLW� WR�$UPHQLD� DQG� RI�
KDSSHQLQJV�WKHUHLQ�DQG�WKHUHRXW�� �$V�XVXDO��,�DP�JUDWHIXO�WR�+D\N�+DNRE\DQ�DQG�7LJUDQ�
+RYKDQQLV\DQ�IRU�WKHLU�HIIRUWV�EHIRUH��GXULQJ�DQG�DIWHU�P\�YLVLW���)XQGLQJ�IRU�WKH�-XQH�YLVLW��
DQG�WKDW�SODQQHG�IRU�2FWREHU�������ZDV�E\�D�%ULWLVK�$FDGHP\�6PDOO�5HVHDUFK�*UDQW�DQG��
DJDLQ��E\�WKH�$VVRFLDWLRQ�IRU�&XOWXUDO�([FKDQJH��

)O\LQJ�LQ�$UPHQLD����7R�EH�EULHI��GLG�QRW�KDSSHQ���7KH�$QWRQRY�$Q����WKDW�LV�QHFHVVDU\�WR�
FRYHU�WKH�KLJKHU�JURXQG�LQ�WKH�DUHD�DQG�ZKLFK�,�KRSH�G"��WR�XVH�IRU�WUDLQLQJ�LQ�2FWREHU�LV�
JURXQGHG� EHFDXVH� WKHUH� LV� QR� VXLWDEOH� IXHO� LQ� $UPHQLD�� � 7KH� VWXII� LV� PDQXIDFWXUHG� LQ�
$]HUEDLMDQ�±�ZKR�ZRQ¶W�VHOO�DQ\�WR�$UPHQLD�±�DOWKRXJK�P\�$UPHQLDQV�DUH�WU\LQJ�WR�ILQG�D�
VOLJKWO\�IULHQGOLHU�5XVVLDQ�VXSSOLHU���,�ZDV�WROG��EXW�VDZ�QR�SURRI��WKDW�WKH�PLOLWDU\�KDG�WULHG�WR�
PL[�WKHLU�RZQ��PD\EH�QRUPDO�IRXU�VWDU�SOXV�YRGND"��DQG�WKH�HQJLQH�DQG�IXHO�V\VWHP�ZDV�
VWULSSHG�IRU�FOHDQLQJ���7KH�PLFUROLJKW�ORRNV�YHU\�VXLWDEOH�IRU�DHULDO�VXUYH\�ZLWK�VLGH�E\�VLGH�
VHDWLQJ�WKDW�LV�VOLJKWO\�PRUH�VSDFLRXV�WKDQ�D�&HVVQD�����DQG�KDV�WKH�HQJLQH�PRXQWHG�RQ�WKH�
OHDGLQJ�HGJH�RI�WKH�KLJK�ZLQJ���,W�LV�WKXV�ZLWKLQ�HDV\�UHDFK�IURP�WKH�FRFNSLW�LQ�FDVH�RI�UHSDLU��
HWF�«��7KH�FRFNSLW�KDV�MXVW�D�SHUVSH[�VFUHHQ�DQG�QRWKLQJ�DW�DOO�DW�WKH�VLGHV�DQG�URRP�IRU�D�
FDPHUD�EDJ�XQGHU�P\�OHJV���:KHHOV�DUH�EHKLQG�WKH�VHDWV�VR�RXJKW�QRW�WR�LQWHUIHUH�ZLWK�WKH�
YLHZ���7KH�$UPHQLDQV�KDG�FKDQJHG�WKH�HQJLQH�EHIRUH�,�DUULYHG�DV�WKH�ROG�RQH�ZDV�VOLJKWO\�
XQGHUSRZHUHG���7KH�QHZ�RQH�ZDV�WRR�SRZHUIXO�IRU�WKH�SURS�DQG�WKH\�ZHUH�WU\LQJ�WR�ILQG�D�
ZD\�RI�VORZLQJ�LW���6R�WKHUH�ZDV�QR�IO\LQJ�LQ�WKDW���7KH�JRRG�QHZV�LV�WKDW�WKH�&2��&RO�'DQLHO�
%DOD\DQ��VHHPV�D�JRRG�EORNH�DQG�LV�PRUH�WKDQ�ZLOOLQJ�WR�WDNH�RXU�PRQH\�VR�WKDW�KH�DQG�KLV�
SLORWV�FDQ�SXW�LQ�D�IHZ�KRXUV�IO\LQJ���6R�,�KRSH�WKH\¶OO�JHW�WKH�HQJLQH�VRUWHG�DQG�WHVW�IORZQ�E\�
2FWREHU�ZKHQ�LW�FDQ�EH�XVHG�IRU�VXUYH\�IOLJKWV��

5HVXOWV�IURP�LQWHUSUHWDWLRQ�RI� &2521$��LPDJHV����,Q�D�ZRUG��VSHFWDFXODUO\�JRRG��ZLWK�PRUH�
WKDQ� ���� μVLWHV¶� LGHQWLILHG� ZLWKLQ� D� ���� VT� NP� DUHD� GXULQJ� D� ZHHNHQG� RI� RQ�VFUHHQ�
H[DPLQDWLRQ� �� �7KHVH��RI�FRXUVH��DUH�QRW�DOO�DUFKDHRORJLFDO�VLWHV�EXW�DUH� μVRPHWKLQJ¶�DQG�
LQFOXGH�GHILQLWH�HQFORVHG�DUFKDHRORJLFDO�VLWHV��DUHDV�RI�ILHOG�V\VWHP��DQG�GDUN�DQG�PXFN\�
VSUHDGV��RIWHQ�FORVH�WR�VWUHDPV��WKDW�DUH�OLNHO\�WR�UHPDLQ�IURP�UHFHQW�VKHSKHUG�FDPSV���%HIRUH�
P\�-XQH�YLVLW�,�KDG�WUDQVIHUUHG�WKH�ORFDWLRQV�WR�����������PDSV��DOO�,�KDG��DQG�FRPSLOHG�D�
WDEOH�RI�FRRUGLQDWHV�IRU�WKHP���7KHVH�ZHUH�IHG�LQWR�WKH�*36�LQ�WKH�KRSH�RI�IO\LQJ�EXW�ZHUH�DOVR�
XVHIXO�IRU�ORFDWLRQ�RQ�WKH�JURXQG��

)LQGLQJ�WKLV�QXPEHU�RI�IHDWXUHV�IURP�WKH�VDWHOOLWH�SLFV�OHDGV�WR�WKH�RSLQLRQ�WKDW�PRVW�RI�WKH�
SUHYLRXV�H[DPLQDWLRQ�RI�VDWHOOLWH�LPDJHV�FDQQRW�KDYH�EHHQ�GRQH�E\�SKRWR�LQWHUSUHWHUV�DQG�WKDW�
μDUFKDHRORJLFDO�XVH¶�RI�WKRVH�LPDJHV�PD\�FRQVLVW�RI�OLWWOH�PRUH�WKDQ�IHHGLQJ�WKHP�LQWR�D�*,6��
0\�VLWHV�ZHUH�PRVWO\�XSVWDQGLQJ�DQG�±�,�WKRXJKW�±�QRW�WRR�GLIILFXOW�WR�LGHQWLI\���,W�ZRXOG�EH�
LQWHUHVWLQJ�WR�VHH�VRPH�RI�WKH�RWKHU�LPDJHV�IURP�ZKLFK�μQR�UHVXOWV¶�KDYH�FRPH��

)LHOG�YLVLWV��� �:H�PDGH�D�QXPEHU�RI�YLVLWV��EXW�QRW�HQRXJK�� WR�FKHFN�VRPH�RI� WKH�μVLWHV¶�
LGHQWLILHG�IURP� &2521$��LPDJHV�DQG�KDG�UHDVRQDEOH�VXFFHVV�LQ�ILQGLQJ�WKHP�DQG�GHFLGLQJ�LI�
WKH\�ZHUH�DUFKDHRORJLFDO�RU�QRW���7KH�JRRGLHV�LQFOXGHG�D�QXPEHU�RI�ZDOOHG�VHWWOHPHQWV�GDWLQJ�
�DFFRUGLQJ�WR�+D\N��WR�WKH�%$�DQG�PHGLHYDO�SHULRGV�DQG�IDLUO\�XELTXLWRXV�ILHOG�V\VWHPV�RU�
O\QFKHWV�EDQNV���7KH�QRQ�VLWHV�LQFOXGHG�VRPH�FXQQLQJO\�UHFWDQJXODU�DQG�QHDU�FLUFXODU�QDWXUDO�

$UPHQLD��-XQH������±�VHWEDFNV�DQG�SURJUHVV�

5RJ�3DOPHU�
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URFN�IRUPDWLRQV�SOXV�RQH�OLJKW�WRQHG�PDUN�WKDW�ZH�FRXOG�QRW�ILQG�RQ�WKH�JURXQG����\HDUV�DIWHU�
SKRWRJUDSK\��

:H�DOVR�WULHG�WR�ILQG��DQG�IRXQG��VRPH�RI�WKH�VLWHV�OLVWHG�LQ�WKH�$UPHQLDQ�HTXLYDOHQW�RI�WKH�
1$5���8QIRUWXQDWHO\��WKLV�GHVFULEHV�ORFDWLRQV�LQ�WHUPV�VXFK�DV�μ��NP�QRUWK�RI�YLOODJH¶�VR�WKHVH�
ZHUH�QRW�DOZD\V�HDV\�WR�ORFDWH�RQ�WKH�VDWHOOLWH�SLFV�RU�RQ�WKH�JURXQG���:KHQ�\RX�GR�ILQG�D�VLWH��
WKHUH�LV�QRZ�QR�HDV\�ZD\�WR�EH�VXUH�LW�LV�WKH�VDPH�RQH�DV�WKDW�LQ�WKH�UHFRUG���8JK���+D\N�VD\V�
WKH\�DUH�PDUNHG�RQ�D�PDS�VRPHZKHUH�±�SUREDEO\�RI�����������VFDOH�RU�VPDOOHU���$V�WKLV�LV�
DOVR�WKH�PDS�WKDW�VKRZV�WKH�SURWHFWHG�VLWHV��$UPHQLDQ�ODZ\HUV�DQG�IDUPHUV�ORRN�VHW�WR�KDYH�
IXQ�LI�WKHUH�DUH�DQ\�IXWXUH�GLVSXWHV��

2FWREHU���������&KULV�0XVVRQ�ZLOO�EH�MRLQLQJ�PH�LQ�FDVH�ZH�DUH�DEOH�WR�UXQ�D�WUDLQLQJ�VFKRRO�
WKDW�LQFOXGHV�DQ�DLUERUQH�HOHPHQW���7KH�$QWRQRY�IXHO�VLWXDWLRQ�LV�FXUUHQWO\�XQUHVROYHG�DQG�WKH�
SRVVLELOLWLHV�IRU�2FWREHU�VHHP�WR�EH��

�� 7KHUH�LV�IXHO�IRU� WKH�$QWRQRY�� WKH�PLFUROLJKW� LV�DLUZRUWK\�DQG�WKHUH�DUH�DYDLODEOH�
SLORWV��

�� 7KHUH�LV�QR�IXHO�IRU�WKH�$QWRQRY�EXW�WKH�PLFUROLJKW�LV�DLUZRUWK\�DQG�ZH�KDYH�SLORWV�
ZKR�FDQ�IO\�DW�RXU�SUHIHUUHG�WLPH�RI�GD\��

�� 7KHUH�LV�QR�IXHO�RU�QR�SLORWV�IRU�WKH�$QWRQRY��WKH�PLFUROLJKW�LV�QRW�DLUZRUWK\�RU�SLORWV�
DUH�QRW�DYDLODEOH��

,Q�ZKLFK�FDVHV��ZH��
�� :H�UXQ�WKH�WUDLQLQJ�VFKRRO�DQG�PDNH�UHVHDUFK�IOLJKWV�LQ�WKH�DYDLODEOH�WLPH�WKDW�LV�IUHH�

IURP�WHDFKLQJ���)LHOG�YLVLWV�DOVR�WR�FKHFN�SKRWRJUDSKHG�RU�VDWHOOLWH�VLWHV��

8VH�RI�ERWK�DLUFUDIW�ZLOO�EH�QHFHVVDU\�DV�ZH�FDQQRW�DIIRUG�WR�XVH�WKH�$QWRQRY�IRU�PRVW�
RI� WKH� UHVHDUFK� IO\LQJ�� � >μ5HDO¶� IO\LQJ� FRVWV� DUH� ����� SHU� KRXU� IRU� WKH� $QWRQRY�
�SRVVLEO\�UHGXFHG�WR�����LI�ZH�GR�MRLQW�IOLJKWV�ZLWK�WKH�PLOLWDU\�±�HJ�LI�ZH�WDNH�KDOI�D�
GR]HQ�SDUDWURRSV�DQG�FKXFN�WKHP�RXW�RQ�WKH�ZD\��DQG�����IRU�WKH�PLFUROLJKW�@�

�� 7KHUH�ZLOO�EH�QR�WUDLQLQJ�VFKRRO�DV�WKHUH�LV�QRWKLQJ�VXLWDEOH�WR�IO\�LQ���5HVHDUFK�IO\LQJ�
FDQ�WDNH�SODFH�DQG�ZH�FDQ�EHJLQ�DHULDO�VXUYH\�RI�WKH�$PEHUG�8VKL�DUHD�DV�UHVWULFWHG�E\�
JURXQG�KHLJKW��HWF���)LHOG�YLVLWV�DOVR�WR�FKHFN�SKRWRJUDSKHG�RU�VDWHOOLWH�VLWHV��

�� ,�UHDOO\�RXJKW�WR�VWD\�DW�KRPH�EXW�ZLOO�SUREDEO\�FRPH�WR�$UPHQLD�WR�ZULWH�PRUH�RI�WKH�
%ORRG\�%RRN��IRU�WKH�,WDOLDQV�DQG�WR�WU\�WR�PDNH�VRPH�ILHOG�YLVLWV�WR�VDWHOOLWH�VLWHV���7KLV�
ZLOO�EH�P\�ODVW�YLVLW�XQWLO�WKH�DLUFUDIW�IXHO�VLWXDWLRQ�LV�UHVROYHG�VDWLVIDFWRULO\��
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,I�WKLV�ORRNV�OLNH�D�μFXW�DQG�SDVWH¶�MRE�WKDW�LV�H[DFWO\�ZKDW�LW�LV��%XW�RQH�RI�WKH�DLPV�RI� �LV�WR�
OHW�PHPEHUV�IORDW�LGHDV�ZLWKRXW�KDYLQJ�WR�FRQIRUP�WR�WKH�IXOO�SDQRSO\�RI�DQ�μDFDGHPLF¶�MRXUQDO��6R�
WDNH�WKLV��GHDU�UHDGHUV��DV�ZRUN�LQ�SURJUHVV��DQG�ZULWH�WR�XV��DW�WKH�HPDLO�DGGUHVVHV�EHORZ��LI�\RX�KDYH�
DQ\�LGHDV�DQG�FRPPHQWV��

7KH�DHULDO�ZRUN�RI�2WWR�%UDDVFK�DQG�RWKHUV�VLQFH�WKH�HDUO\�����V�KDV�VKRZQ�DQ�LQFUHGLEO\�ULFK�
IXQG�RI�DHULDO�HYLGHQFH�DFURVV�WKH�OHQJWK�DQG�EUHDGWK�RI�(XURSH��7KHUH�DUH�VWULNLQJ�VLPLODULWLHV�
LQ�VLWH�IRUPV�DFURVV�YDVW�VWUHWFKHV�RI�WKH�&RQWLQHQW��2I�FRXUVH��WKHUH�DUH�DOVR�FRQWUDVWV�DQG�
GLVFRQWLQXLWLHV��EXW�WKHVH�PHUHO\�ZKHW�WKH�DSSHWLWH�IRU�IXUWKHU�GLVFRYHULHV�DQG�XQGHUOLQH�WKH�
QHHG� WR� PDNH� WKLV� SDQ�(XURSHDQ� LQKHULWDQFH� PRUH� UHDGLO\� DYDLODEOH� WR� DUFKDHRORJLVWV��
FRQVHUYDWLRQLVWV�DQG�WKH�JHQHUDO�SXEOLF��

7KHUH�LV��DQG�DOZD\V�KDV�EHHQ��D�PDMRU�SUREOHP�LQ�PDNLQJ�DHULDO�LQIRUPDWLRQ�TXLFNO\�DQG�
ZLGHO\� DYDLODEOH�� 7KLV� OLHV� LQ� WKH� YHU\� ULFKQHVV� RI� WKH� PDWHULDO�� WKH� KXJH� QXPEHU� RI�
SKRWRJUDSKV�WDNHQ�DQG�WKH�YDVW�UDQJH�RI�IHDWXUHV�UHFRUGHG��ERWK�μQHZ¶�DQG�DOUHDG\�NQRZQ�EXW�
VHHQ�WR�EHWWHU�DGYDQWDJH�IURP�WKH�DLU���0RUHRYHU��OLNH�DQ\�RWKHU�DUFKDHRORJLFDO�VRXUFH��DLU�
SKRWRJUDSKV�GHPDQG�WLPH�DQG�VNLOO�WR�FRQYHUW�WKHP�LQWR�WH[W�UHFRUGV�DQG�SODQV�RI�WKH�NLQG�
XVHG�WR�FRPPXQLFDWH�H[FDYDWLRQ�HYLGHQFH��ILHOG�VXUYH\�UHVXOWV��GRFXPHQWDU\�UHVHDUFK�RU�
FRQVHUYDWLRQ�VWUDWHJLHV��

+RZHYHU��WKHUH�LV�RQH�PDMRU�GLIIHUHQFH�EHWZHHQ�H[FDYDWLRQ�HYLGHQFH��ZLWK�LWV�KXQGUHGV�RI�
LQWHU�OLQNHG�FRQWH[WV�DQG�IHDWXUHV��DQG�RXU�P\ULDG�DLU�SKRWRJUDSKV��7KLV�LV�WKDW�PDQ\�RI�WKH�
DHULDO�LPDJHV��HVSHFLDOO\�ZKHQ�WDNHQ�E\�D�VNLOOHG�SKRWRJUDSKHU�ZKR�LV�DOVR�DQ�DUFKDHRORJLVW�
�DQG� LQ� VRPH� FDVHV� D� SLORW��� DUH� LPPHGLDWHO\� LQWHOOLJLEOH� E\� IHOORZ�DUFKDHRORJLVWV� DQG�
KLVWRULDQV��RU�E\� VRPH��RI�WKHP�DW�OHDVW���$�VLQJOH�DLU�SKRWRJUDSK�FDQ�VKRZ�WKH�ZKROH�RI�D�VLWH��
RU�D�ODUJH�VWUHWFK�RI�ODQGVFDSH��LQ�D�ZD\�WKDW�LV�QRW�SRVVLEOH�IURP�D�VLQJOH�SRLQW�RQ�WKH�JURXQG��
$QG�WKH�SKRWRJUDSK�GRHV�WKLV�ZLWKRXW�LQWURGXFLQJ�WKH�NLQG�RI�KXPDQ�ELDV�ZKLFK�LV�LQKHUHQW�LQ�
GUDZQ�DQG�LQWHUSUHWHG�SODQV��KRZHYHU�μREMHFWLYH¶�WKH\�PD\�WU\�WR�EH��

%XW�ZK\��2WWR�DVNHG�PH�VRPH�WLPH�DJR��GR� WKH�YDVW�PDMRULW\�RI� WKHVH� LPDJHV� MXVW�VLW� LQ�
DUFKLYHV��XQVHHQ�DQG�LJQRUHG�E\�WKH�PDMRULW\�RI�DUFKDHRORJLVWV"�:K\�FRXOG�QRW�PRUH�RI�WKHP�
EH�PDGH� �DYDLODEOH�WR�IHOORZ�DUFKDHRORJLVWV��FRQVHUYDWLRQLVWV�DQG�WKH�JHQHUDO�SXEOLF��
ZLWKRXW� KDYLQJ� WR� JR� WKURXJK� WKH� WLPH�FRQVXPLQJ� SURFHVVHV� RI� SKRWR�LQWHUSUHWDWLRQ��
UHFWLILFDWLRQ��WUDQVFULSWLRQ�DQG�WH[W�SUHSDUDWLRQ"�

,W¶V�DQ�DWWUDFWLYH� LGHD�� DQG�RQH� WKDW� VXUHO\� WR�EH�SUDFWLFDO��JLYHQ� WKH� ODVW�GHFDGH¶V�
DGYDQFHV�LQ�FRPSXWHU�WHFKQRORJ\��$�JODQFH�DW�WKH�,QWHUQHW�VKRZV�GR]HQV��SHUKDSV�KXQGUHGV��
RI�ZHE�VLWHV�FRPPXQLFDWLQJ�SULPDULO\�WKURXJK�YLVXDO�LPDJHV��DORQJVLGH�WH[W�WKDW�LV�VRPHWLPHV�
H[WHQVLYH��VRPHWLPHV�IDLUO\�PLQLPDO��6R�WKH�LGHD�LV�FOHDUO\�SUDFWLFDO��

,QWHUQHW�DFFHVV�WR�DLU�SKRWRV�DFURVV�(XURSH"�

&KULV�0XVVRQ��ZULWLQJ�IRU�KLPVHOI�DQG�2WWR�%UDDVFK�
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6WDUWLQJ�IURP�WKDW�SUHPLVH��ZH�DVNHG�RXUVHOYHV�VRPH�EDVLF�TXHVWLRQV��ZLWK�D�YLHZ�WR�WDONLQJ�
DERXW�WKH�LGHD�DW�WKH������&RPSXWHU�$SSOLFDWLRQV�LQ�$UFKDHRORJ\�FRQIHUHQFH�KHOG�UHFHQWO\�DW�
+HUDNOLRQ�LQ�&UHWH��2XU�TXHVWLRQV�ZHUH��
·�� :KDW�GR�ZH�ZDQW�WR�GR"�
·�� :K\�GR�ZH�ZDQW�WR�GR�LW"�
·�� :KR�GR�ZH�ZDQW�WR�GR�LW�IRU"�
·�� :RXOG�LW�EH�D�μRQH�RII¶�WKLQJ�RU�D�VFKHPH�RI�ORQJHU�ODVWLQJ�GXUDWLRQ"�
·�� :KDW�UHVRXUFHV�RI�ILQDQFH�DQG�PDQSRZHU�DUH�OLNHO\�WR�EH�DYDLODEOH"�
·�� :KDW�DUH�WKH�WHFKQLFDO�DQG�RUJDQLVDWLRQDO�SUREOHPV�WKDW�ZH�ZLOO�KDYH�WR�VROYH"�

$IWHU�GLVFXVVLRQ�ZLWK�YDULRXV�SHRSOH�ZH�SXW�WRJHWKHU�D�VKRUW�SDSHU�IRU�FRQIHUHQFH��DV�IROORZV��

�������������������

2EMHFWLYHV���LQ�QR�SDUWLFXODU�RUGHU�RI�SULRULW\��

��� 7R�VKRZ�WKH�ULFKQHVV�RI� WKH�FRPPRQ�(XURSHDQ�DUFKDHRORJLFDO�KHULWDJH�E\�SURYLGLQJ�
,QWHUQHW�DFFHVV��RQ�D�VHOHFWLYH�EDVLV��WR�WKH�UHVXOWV�RI�DHULDO�VXUYH\�DQG�DLU�SKRWRJUDSK\�
DFURVV�(XURSH��

��� 7R�GHPRQVWUDWH�KLWKHUWR�XQUHFRJQLVHG�VLPLODULWLHV�DQG�GLIIHUHQFHV�LQ�WKH�PRUSKRORJ\�RI�
VLWHV�DFURVV�(XURSH��GHPDQGLQJ�WKHLU�VWXG\�DFURVV�QDWLRQDO�ERUGHUV��

��� 7KURXJK�XVH�RI�WKH�DUFKLYH�WR�IRVWHU�FRQWDFW�EHWZHHQ�FRQWULEXWRUV�DQG�HQTXLUHUV�ZLWK�
PXWXDO�LQWHUHVWV�LQ�FRQVHUYDWLRQ�ZRUN��UHVHDUFK�RU�SXEOLFDWLRQ��

��� 7R�SURYLGH�DUFKDHRORJLVWV�ZLWK�FRPSDUDWLYH�GDWD�IRU�WKHLU�RZQ�VWXGLHV��ZKHWKHU�LQ�DHULDO�
VXUYH\��H[FDYDWLRQ��ILHOGZRUN�RU�RWKHU�IRUPV�RI�DUFKDHRORJLFDO�UHVHDUFK��

��� 7R� KHOS� DUFKDHRORJLVWV� DQG� RWKHUV� LQ� LGHQWLI\LQJ�� DVVHVVLQJ� DQG� SURWHFWLQJ� VLWHV� DQG�
ODQGVFDSHV�E\�VKRZLQJ�WKHLU�ULFKQHVV�DQG�WKH�GDQJHUV�WR�ZKLFK�WKH\�DUH�H[SRVHG��

��� 7R�VKRZ�WKH�SRWHQWLDO�LPSDFW�RI�DHULDO�H[SORUDWLRQ��IRU�UHVHDUFK�DQG�FRQVHUYDWLRQ��LQ�DUHDV�
DQG�FRXQWULHV�ZKHUH�LW�KDV�QRW�\HW�EHHQ�RU�KDV�RQO\�UHFHQWO\�EHHQ�DSSOLHG��

��� 7R�EULQJ�LPSRUWDQW�LQGLYLGXDO�GLVFRYHULHV�RI�H[SORUDWRU\�DLU�VXUYH\�WR�WKH�SURPSW�DWWHQWLRQ�
RI�DUFKDHRORJLVWV�DFURVV�(XURSH��

��� 7R�SURYLGH�D�UHDGLO\�DYDLODEOH�UHIHUHQFH�OLEUDU\�RI�DUFKDHRORJLFDO�DLU�SKRWRJUDSKV�IRU�XVH�
LQ�VSHFLDOLVW�DQG�QRQ�VSHFLDOLVW�SXEOLFDWLRQV��

$QWLFLSDWHG�SUREOHPV���LQ�QR�SDUWLFXODU�RUGHU��

��� $JUHHLQJ�ZKR�LQLWLDWHV�WKH�VFKHPH�DQG�FRQWUROV�LWV�VXEVHTXHQW�RSHUDWLRQ��
��� $JUHHLQJ�FOHDU�REMHFWLYHV�DQG�OLPLWDWLRQV��VXFK�DV�WKH�DPRXQW�RI�WH[W�DQG�GUDZQ�GDWD�WR�EH�

LQFOXGHG��DQG�WKH�GHJUHH�RI�GRZQORDGLQJ�WR�EH�DOORZHG���
��� $JUHHLQJ� WKH� LQWHQGHG�VFDOH�RI�RSHUDWLRQ� �ODUJH�� VPDOO��RU� VPDOO�ZLWK�D�YLHZ� WR� ODWHU�

H[SDQVLRQ���
��� ,GHQWLI\LQJ�VRXUFHV�RI�IXQGLQJ��ERWK�IRU�VWDUW�XS�FRVWV�DQG�ORQJ�WHUP�PDLQWHQDQFH��
��� 6HFXULQJ�WKH�SDUWLFLSDWLRQ�RI�FRQWULEXWRUV��DW�LQGLYLGXDO�DQG�LQVWLWXWLRQDO�OHYHOV��ERWK�IRU�

VXEPLWWLQJ�PDWHULDO�DQG�IRU�VHUYLFLQJ�VXEVHTXHQW�HQTXLULHV��
��� 6ROYLQJ�SUREOHPV�RI�FRS\ULJKW�RQ�SKRWRJUDSKV��WUDQVFULSWLRQV��PDSV�DQG�UHODWHG�WH[W�GDWD�

ZKHQ�GRZQORDGHG�IURP�WKH�DUFKLYH��
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��� 6ROYLQJ�WHFKQLFDO�SUREOHPV�LQ�PDNLQJ�ODUJH�QXPEHUV�RI�LPDJHV�DYDLODEOH�LQ�D�XVDEOH�IRUP��
LQFOXGLQJ�TXHVWLRQV�RI�FRPSUHVVLRQ��HQODUJHPHQW�DQG�VWRUDJH��

��� $JUHHLQJ�SURWRFROV�IRU�UHYHDOLQJ�WKH�ORFDWLRQ�RI�VLWHV�ZLWKRXW�SODFLQJ�WKHP�DW�ULVN�RI�
PHWDO�GHWHFWLRQ��UREELQJ�RU�YDQGDOLVP��

��� 'HYLVLQJ�PHWKRGV�RI�μW\SLQJ¶�DQG�μGDWLQJ¶�WKH�VLWHV�LQ�ZD\V�ZKLFK�ZLOO�SURYLGH�HIIHFWLYH�
VHDUFK�PHFKDQLVPV�IRU�XVHUV�DFURVV�(XURSH��

$�� 2SHUDWH�DW�D�VPDOO�VFDOH�WKURXJK�$$5*�

·�� /HW�$$5*�DSSRLQW�D� YHU\�VPDOO��:RUNLQJ�*URXS�WR�GHYHORS�DQG�UXQ�WKH�VFKHPH��RQ�D�
μGLFWDWRULDO¶�UDWKHU�WKDQ�μFRQVHQVXDO¶�EDVLV��

·�� 7UHDW�WKH�VFKHPH�DV�YHU\�PXFK�D� VHOHFWLYH��DUFKLYH��MXVW�HQRXJK�WR�VKRZ�XVHUV�WKH�NLQG�RI�
WKLQJ�WKDW� PLJKW��EH�DYDLODEOH�LI�WKH\�IROORZHG�XS�WKH�OLVWHG�FRQWDFWV��

·�� +DYH�D�VPDOO��RQH�SHUVRQ"��μVHFUHWDULDW¶�WR�FR�RUGLQDWH�WKH�FROOHFWLRQ�RI�LPDJHV�DQG�WH[W��
GDWD�HWF��NHHSLQJ�WKH�GHPDQGV�RI�WLPH�RQ�FRQWULEXWRUV�WR�D�PLQLPXP��

·�� /HDYH�HQTXLUHUV�DQG�FRQWULEXWRUV�WR�XQGHUWDNH�DOO�VXEVHTXHQW�FRQWDFWV��ZLWK�QR�IXUWKHU�
LQYROYHPHQW�E\�WKH�μVHFUHWDULDW¶�LQ�SURYLGLQJ�DGYLFH��QHJRWLDWLQJ�SXEOLFDWLRQ�ULJKWV�RU�
KDQGOLQJ�SD\PHQWV��

·�� &RQFHQWUDWH�RQ�PDNLQJ� SKRWRJUDSKV� DYDLODEOH��ZLWK� PLQLPDO��UHODWHG�WH[W�DQG�PDS�SODQ�
GDWD��6RPH�μJHQHUDO¶�VXSSRUWLQJ�WH[W�FRXOG�EH�DGGHG�RYHU�WKH�\HDUV��

·�� $OORZ�RQO\�OLPLWHG�GRZQORDGLQJ�RI�PDWHULDO��LQ�ZD\V�WKDW�ZLOO�QRW�UDLVH�FRS\ULJKW�DQG�
UHODWHG�SUREOHPV��

·�� 7DNH�DGYLFH�DERXW�WHFKQLFDO�SUREOHPV�IURP�D�ODUJH�RUJDQLVDWLRQ�RU�XQLYHUVLW\�ZKLFK�KDV�
DOUHDG\�VROYHG�WKHVH�SUREOHPV�IRU�LWV�RZQ�,QWHUQHW�VFKHPHV��

·�� 6HHN� VPDOO��DPRXQWV�RI�PRQH\�IURP�QDWLRQDO��DQG�SHUKDSV�LQWHUQDWLRQDO"��RUJDQLVDWLRQV�
DFURVV�(XURSH�WR�FRYHU�LQHYLWDEOH�H[SHQVHV���QR��VDODU\�LQYROYHG���

$�� 2SHUDWH�RQ�D�ODUJH�VFDOH�WKURXJK�D�ELJJHU�RUJDQLVDWLRQ��

·�� 6XSSRUW�E\�D�ELJJHU��QDWLRQDO"��RUJDQLVDWLRQ�ZRXOG�JLYH�WKH�VFKHPH�D�GHJUHH�RI�μVWDWXV¶�
IURP� WKH� RXWVHW�� SHUKDSV� KHOSLQJ� WR� VHFXUH� SDUWLFLSDWLRQ� �DQG� IXQGLQJ�� IURP� RWKHU�
RUJDQLVDWLRQV��

·�� $�ELJ�RUJDQLVDWLRQ�ZRXOG�DOUHDG\�KDYH�VROYHG�WKH�WHFKQLFDO�SUREOHPV�LQ�UHODWLRQ�WR�LWV�RZQ�
,QWHUQHW�RXWSXW��

·�� ,W�ZRXOG�DOVR�KDYH�FRQVLGHUHG��DQG�SXW�LQ�SODFH��SURFHGXUHV�IRU�WKH�XS�GDWLQJ�RI�GLJLWDOO\��
VWRUHG�PDWHULDO�DV�WHFKQRORJ\�GHYHORSV�RYHU�WKH�\HDUV��

·�� $�ELJ�RUJDQLVDWLRQ� PLJKW� EH�ZLOOLQJ�WR�KDQGOH�UHVXOWLQJ�HQTXLULHV�DQG�RXWSXW�RI�PDWHULDO��LQ�
ZD\V�WKDW�ZRXOG�QRW�EH�SRVVLEOH�LQ�D�VPDOOHU�VFKHPH��

·�� $�ELJJHU�VFKHPH�FRXOG�PRUH�HDVLO\�FRSH�ZLWK�UHODWHG�GDWD�LQ�WKH�IRUP�RI�PDSV��WUDQVFULEHG�
SODQV�DQG�WH[W�GDWD��

·�� ,W� ZRXOG� EH� QHFHVVDU\� WR� VHHN� UHODWLYHO\� ODUJH�� DPRXQWV� RI� PRQH\� IURP� QDWLRQDO� RU�
LQWHUQDWLRQDO�RUJDQLVDWLRQV�WR�FRYHU�VDODU\��VWDUW�XS�DQG��PRUH�SUREOHPDWLFDOO\��ORQJ�WHUP�
UXQQLQJ�FRVWV��

��������������������������
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'LVFXVVLRQ�EHIRUH��GXULQJ�DQG�DIWHU�WKH�FRQIHUHQFH�VWURQJO\�IDYRXUHG�WKH�PRUH�DPELWLRXV�
DSSURDFK��,W�DOVR�VDLG�WKDW�LI�ZH�ZDQWHG�(XURSHDQ�IXQGLQJ�ZH�PXVW�SURYLGH�D�PRUH�REYLRXV�
EHQHILW�WR�WKH�JHQHUDO�SXEOLF��SHUKDSV�WKURXJK�DGGLQJ�VSHFLILFDOO\�μHGXFDWLRQDO¶�HOHPHQWV�WR�
RXU�OLVW�RI�REMHFWLYHV��

:H�DUH�QRZ�WU\LQJ�WR�WDNH�WKH�LGHD�IRUZDUG��ZLWK�D�IXUWKHU�URXQG�RI�GLVFXVVLRQV�DW�WKH�($$�
FRQIHUHQFH� LQ�7KHVVDORQLNL��*UHHFH�� LQ� ODWH�6HSWHPEHU� ������7KH� LGHD� LV� WKDW�ZH�ZRXOG�
SURPRWH�D�μSLORW�VFKHPH¶�LQ�������WR�H[SORUH�SUREOHPV�DQG�SUDFWLFDOLWLHV��IROORZHG�E\�D�ELG�
IRU�VXEVWDQWLDO�(XURSHDQ�DQG�RWKHU�IXQGLQJ�LQ�������SHUKDSV�IRU�WKH�SHULRG����������$IWHU�WKH�
LQLWLDO�μVHW�XS¶�SHULRG�WKH�VFKHPH�ZRXOG�KDYH�FRQWLQXH�RQ�D�VHOI�ILQDQFLQJ�EDVLV�WKURXJK�D�
FRQVRUWLXP�RI�RUJDQLVDWLRQV�DQG�LQGLYLGXDOV�DFURVV�(XURSH��

6R�ZH�PXVW�QRZ�ILQG�SDUWQHUV�WR�FRPPLW�WKHLU�RZQ�UHVRXUFHV�WR�D�SLORW�SURMHFW�������&UDFNLQJ�
WKH�QXW�RI�(XURSHDQ�IXQGLQJ�LQ������PD\�EH�D�ELJJHU�SUREOHP��%XW�WKH�FRQIHUHQFH�LQ�&UHWH��
DQG�VXEVHTXHQW�FRQYHUVDWLRQV��KDYH�VKRZQ�WKDW�WKHUH�DUH�PDQ\�SURMHFWV�DFURVV�(XURSH�WKDW�DUH�
FRPSOHPHQWDU\�LGHDV�IRU�XVLQJ�WKH�,QWHUQHW�WR�SUHVHQW�DUFKDHRORJLFDO�GDWD��$QRWKHU�SRWHQWLDO�
VWULQJ�LQ�RXU�ERZ�LV�WKDW�WKH�FHQWUDO�WKHPH�RI�WKH�(XURSHDQ�&RPPXQLW\¶V�&8/785(������
SURJUDPPH�LQ������LV�μKHULWDJH¶��

6R�ZLVK�XV�OXFN��SOHDVH��DQG�HPDLO�XV�ZLWK�DQ\�WKRXJKWV�RU�VXJJHVWLRQV�WKDW�\RX�PLJKW�KDYH��
7KH�μZDWFK�WKLV�VSDFH¶�IRU�GHYHORSPHQWV�LQ�IXWXUH�LVVXHV�RI� $$5*QHZV���

&KULV�0XVVRQ���DEHUPXVVRQ#EWLQWHUQHW�FRP�
2WWR�%UDDVFK���RWWR�EUDDVFK#ODQGVKXW�RUJ�



$$5*QHZV����6HSWHPEHU�������

���

$QWKRQ\�&RPIRUW�±�ZKR�ZDV�DW�9LHQQD�ZLWK�=HXJPD�VDWHOOLWH�GDWD�±�VHQW�5RJ�LQIRUPDWLRQ�
DERXW�D�SURJUDP�IURP�D�FRPSDQ\�FDOOHG� 6WHUHR�,PDJH�)DFWRU\��WKDW�PDNHV�VHYHUDO�W\SHV�RI�
DQDJO\SKV��VWHUHR�SDLUV��IRU�XVH�ZLWK�FRORXUHG�JODVVHV�DQG�RWKHU�W\SHV�RI�YLHZLQJ�VSHFWDFOHV���
+H�GRZQORDGHG�WKHLU�GHPR�SURJUDP��DERXW��0%��DQG�ZDV�VXUSULVHG�E\�WKH�HDVH�ZLWK�ZKLFK�LW�
PDGH� YLHZDEOH� SDLUV� IURP� YHUWLFDOV�� REOLTXHV�� JURXQG� SKRWRV� DQG� WZR� RI� WKH�$UPHQLDQ�
VDWHOOLWH�LPDJHV�±�WKH�ODWWHU�EHLQJ�WKH�PRVW�GLIILFXOW�WR�RULHQWDWH�FRUUHFWO\��

7KH�SURFHVV�LV�LQFUHGLEO\�HDV\�±�μOHIW¶�DQG�μULJKW¶�LPDJHV�DUH�ORDGHG�LQ�WZR�ER[HV�RQ�WKH�
VFUHHQ��DQG�FURVV�KDLUV�DUH�PRYHG�RYHU�LGHQWLFDO�SRLQWV�RQ�ERWK�LPDJHV��$�WRXFK�RI�D�EXWWRQ�
ODWHU��WKH��'�UHG�JUHHQ�RU�UHG�F\DQ�DQDJO\SK�DSSHDUV��7KH�VRIWZDUH�LQFOXGHV�D�μILQH�WXQLQJ¶�
IDFLOLW\�WKDW�HQDEOHV�LPDJHV�WR�EH�PRYHG�XS��GRZQ�DQG�VLGHZD\V�DQG�URWDWHG�LQ�RQH�GHJUHH�
LQFUHPHQWV���-XVW�DV�ZH�GR�ZLWK�UHDO�SLFWXUHV���7KHVH�LV�DOVR�D�ZLGH�]RRP�UDQJH�±�LQ�RU�RXW�±�
WKDW�FDQ�EH�DSSOLHG�WR�YLHZ�DQ\�DQDJO\SK��

$QDJO\SKV�FDQ�EH�PDGH�HLWKHU�DV�EODFN�DQG�ZKLWH�RU�FRORXU�LPDJHV���7KH�FRORXU�ZDV�WHVWHG�
XVLQJ�7RE\¶V�REOLTXHV�RI�&DUGLII�DQG�FHUWDLQO\�VKRZHG�JUHHQ�JUDVV�DQG�JUH\�EXLOGLQJV���:H¶YH�
QRW�WULHG�LW�RQ�DQ\WKLQJ�PRUH�FRORXUIXO��EXW�ZRQGHU�LI�2WWR¶V�XVXDO�EUDFNHWHG�H[SRVXUHV�PD\�
SURYLGH�D�JUHDW�KHDS�RI�SRWHQWLDO�FRORXUHG�SDLUV�HYHQ�WKRXJK�WDNHQ�DW�YHU\�FORVH�LQWHUYDOV��

8QIRUWXQDWHO\��WKH�WULDO�YHUVLRQ�GRHV�QRW�DOORZ�DQDJO\SKV�WR�EH�SULQWHG�RU�VDYHG�VR��XQOHVV�RXU�
IXOO�FRSLHV�DUULYH�LQ�WKH�QH[W�ZHHN��\RX¶OO�KDYH�WR�LPDJLQH�WKH�UHVXOWV��RU�ZDLW�XQWLO�WKH�0DUFK�
LVVXH«�

7KH�PRVW�DQQR\LQJ�WKLQJ�±�SHUKDSV�WKH� RQO\��DQQR\LQJ�WKLQJ�±�DERXW�WKH�SURJUDP�LV�WKDW�LW�
TXHVWLRQV�DOPRVW�HYHU\�WDVN�\RX�FOLFN«�μ'R�\RX�UHDOO\�ZDQW�WR�FORVH�WKLV�LPDJH¶��HWF���*UUUUU��

7R�VRPH�� WKLV�PLJKW� VHHP� OLNH�DQ�XQZHOFRPH� UHWXUQ� WR� WKH�����V��RU� WKRVH�GUHDGIXO��'�
PRYLHV� DW� GULYH�LQ� FLQHPDV�� EXW� JLYHQ� D� VRXUFH� RI� FRORXUHG�JODVVHV� DQG�XVH� RI� D� GLJLWDO�
SURMHFWRU��LW�ZRXOG�PDNH�D�YHU\�XVHIXO�WHDFKLQJ�DLG���6WHUHR�REOLTXH�SDLUV��IUHTXHQWO\�WDNHQ�LQ�
WKH�DLU���SOXV�H[WUDFWV�RI�VWHUHR�YHUWLFDOV��LQFOXGLQJ�DOO�WKRVH�ZRQGHUIXO�����V�YHUWLFDO�SDLUV��
FDQ�EH�VHHQ�E\�DOO��HLWKHU�SURMHFWHG�WR�D�URRP�RI�VWXGHQWV�GRQQLQJ��'�JODVVHV��RQ�DQ�H[KLELWLRQ�
VWDQG�ZLWK�JODVVHV�DWWDFKHG��RU�HYHQ� LQ� WKH�EDFN�RI�VSHFLDOLVW� UHSRUWV�� ,Q� WHDFKLQJ��ZKROH�
FODVVHV�ZRXOG�EH�DEOH�WR�GLVFXVV�WKH�VDPH�VWHUHR�LPDJH��ZKLFK�VHHPV�WR�EH�YLHZDEOH�IURP�DOO�
WKH�SRVLWLRQV�DQG�GLVWDQFHV�ZH� WULHG��DQG�KDYH�QR�H[FXVH� IRU�QRW�NQRZLQJ�ZKLFK�ELW� WKH�
WHDFKHU�ZDV�LQGLFDWLQJ���:H�FDQ�VHH�WKLV�DV�D�JRRG�ZD\�RI�LQWURGXFLQJ�VWXGHQWV�WR�WKH�YDOXH�
DQG� SOHDVXUH� RI� LQWHUSUHWLQJ� DHULDO� SKRWRJUDSKV� LQ� �'�� SULRU� WR� SXOOLQJ� RXW� WKRVH� UDWKHU�
IULJKWHQLQJ�SRFNHW�VWHUHRVFRSHV��

7KH�IXOO�YHUVLRQ�FRVWV������SOXV����SRVWDJH���)RU�WKH�PRQH\�\RX�JHW�WKH�VRIWZDUH�RQ�GLVF��
DSSURSULDWH�YLHZLQJ�JODVVHV�DQG�RQH�\HDU�RI�WHFKQLFDO�VXSSRUW���7KH�SURJUDP�LV�VXLWDEOH�IRU�
:LQGRZV��[��17�DQG������EXW�GRHV�QRW��"\HW��VHHP�KDSS\�ZLWK�;3��KRPH���

6WHUHR�,PDJH�)DFWRU\��85/�LV�KWWS���PHPEHUV�DRO�FRP�WKUHHGU���

6RIWZDUH�IRU�DQDJO\SKV�

7RE\�'ULYHU�DQG�5RJ�3DOPHU�
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$�VHDUFK�IRU� $QDJO\SK� XVLQJ�*RRJOH�WKUHZ�XS�IDU�PRUH�SDJHV�WKDW�ZH�KDYH�WKH�SDWLHQFH�WR�
VFRXU�EXW�ZH�WULHG�WZR�IUHHZDUH�SURJUDPPHV�� =�DQDJO\SK��DQG� $QD0DNHU����7KHVH�KDG�IHZHU�
IDFLOLWLHV�WKDQ� ,PDJH�)DFWRU\� DQG�LW�ZDV�PRUH�GLIILFXOW�WR�SRVLWLRQ�LPDJHV�DFFXUDWHO\���7KH�
UHVXOWDQW�UHG�F\DQ��UHG�JUHHQ�RYHUODSSLQJ�LPDJH�ZDV�DOVR�PRUH�FUXGH��7KRVH�ZKR�DUH�IDPLOLDU�
ZLWK�SULQWHG��'�LPDJHV�PD\�NQRZ�WKDW�REMHFWV�FORVHU�WR�WKH�YLHZHU�KDYH�D�YHU\�VOLJKW�RYHUODS��
ZKLOVW� WKRVH� IDU�DZD\�KDYH�D�JUHDWHU�RYHUODS��7KLV� LV�ZKDW� WKH� ,PDJH�)DFWRU\��SURGXFHV��
ZKHUHDV�WKH�IUHHZDUH�YHUVLRQV�SUHVHQW�D�UDWKHU�FRDUVH�PDVV�RI�RYHUODSSLQJ�UHG�JUHHQ��UHG�F\DQ�
LPDJHV�ZKLFK�IRUFH�\RXU�H\HV�WR�ZRUN�KDUG�WR�JHW�D�ILQDO��'�SLFWXUH��3HRSOH�ZKR�DUHQ¶W�XVHG�
WR� YLHZLQJ� VWHUHR� LPDJHV�PD\� KDYH�PRUH� SUREOHPV� μVHHLQJ¶� WKHP� XVLQJ� WKHVH� IUHHZDUH�
SURJUDPV���$OVR��WKH� 6WHUHR�,PDJH�)DFWRU\��DXWRPDWLFDOO\�FURSV�QRQ�RYHUODSSLQJ�SDUWV�RI�WKH�
LPDJH�WR�JLYH�\RX�D�WRWDO��'�YLHZ��WKH�IUHHZDUH�YHUVLRQV�GRQ¶W�FURS�VR�WKH�HGJHV�RI�WKH�LPDJH�
IDOO�LQ�DQG�RXW�RI��'�ZKLFK�FDQ�EH�FRQIXVLQJ���7KH\�DOVR�VHHPHG�WR�KDYH�SUREOHPV�ZLWK�DOO�EXW�
VPDOO�ILOHV��VWHUHRLQJ�RQO\�WKH�FHQWUDO�EDQG�RI�VRPH�RI�RXU�WHVW�SDLUV�DQG�VKRZLQJ�WKHP�DV�
WKUHH�LGHQWLFDO�YHUWLFDO�VWULSHV���7KH\�PD\��KRZHYHU��JLYH�XVHUV�D�IHHO�IRU�WKH�SRWHQWLDO�RI�
DQDJO\SKV�EHIRUH�SD\LQJ�IRU�D�PRUH�XVDEOH�YHUVLRQ��

$QD0DNHU��� KWWS���ZZZ�VWHUHRH\H�FRP�VRIWZDUH�LQGH[BH�KWPO�

=�DQDJO\SK��� KWWS���]�JUDSKL[�FRP�DQDJO\SK�]DQDJBHQ�KWP�

2QH�RI�PDQ\�VRXUFHV�RI��'�JODVVHV��WKLV�RQH�LV�LQ�/RQGRQ��
KWWS���ZZZ���GLPDJHV�FRP��GJODVV�KWP�

«DQG�DIWHU�ZH¶G�SDVVHG�WKH�WH[W�EHWZHHQ�$EHU\VWZ\WK�DQG�&DPEULGJH�LW�JUHZ�WR�PRUH�WKDQ�
WKH�LQLWLDO�VLQJOH�SDJH���³'RQ¶W�ZRUU\´��HPDLOHG�7RE\���³,¶OO�VHQG�\RX�D�FDUWRRQ�WR�ILOO�WKH�
VSDFH« �́
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7KH�2ULHQWDO�,QVWLWXWH��8QLYHUVLW\�RI�&KLFDJR�KDYH�FRPSLOHG�D�ZHE�VLWH�WKDW�FDWDORJXHV�����
SKRWRJUDSKV�FRQWDLQHG�LQ�WKHLU�WH[W�PLFURILFKH�SXEOLFDWLRQ�� 3(56(32/,6�$1'�$1&,(17�
,5$1����7KH�SDJH�VXPPDULVHV�WKH�PDMRU�DUHDV�RI�LQYHVWLJDWLRQ��WKH�DUFKLWHFWXUH��UHOLHIV��DQG�
ILQGV�RI�WKH�3DODFHV�DW�3HUVHSROLV��WKH�SUHKLVWRULF�PRXQG�RI�7DOO�L�%DNXQ��,VWDNKU��WKH�,VODPLF�
FLW\�PRXQG��DQG�WKH�DHULDO�VXUYH\�IOLJKWV�FRQGXFWHG�EHWZHHQ������DQG�������

7KH�ODWWHU�ZHUH�SXEOLVKHG�E\�(ULFK�6FKPLGW��������DV�)OLJKWV�RYHU�$QFLHQW�&LWLHV�RI�,UDQ��
7KLV�LV�QRZ�D�UDUH�ERRN�±�DQG�WKH�ZHE�VLWH�LQFOXGHV�ZKDW�,¶G�JXHVV�WR�EH���������RI�WKRVH�
DHULDO�SKRWRJUDSKV���7KHUH�DUH�PDQ\�H[FHOOHQW�SKRWRV�±�REOLTXH�YLHZV��YHUWLFDO�μSODQV¶�RI�VLWHV�
�LQFOXGLQJ�VRPH�XQGHU�H[FDYDWLRQ���DQG�FRQWHPSRUDU\�WRZQVFDSHV���7KH\�FDQ�EH�YLHZHG�DQG�
VDYHG�DV�IDLU�UHVROXWLRQ�MSHJV�RU�RUGHUHG�DV�SKRWRJUDSKLF�SULQWV���,W�ZDV�JRRG�WR�VHH�WKDW�WKH�
YHUWLFDOV�KDYH�EHHQ�FRUUHFWO\�RULHQWDWHG��EXW�ZLWK�WKDW�PDQ\�SKRWRV��D�WKXPEQDLO�LQGH[�ZRXOG�
EH�XVHIXO�±�RU�SHUKDSV�,¶P�D�OD]\�FOLFNHU«��

ZZZ�RL�XFKLFDJR�HGX�2,�086�3$�,5$1�3$$,�3$$,B6XUYH\V�KWPO�

3ULQWV�RI�GLJLWDO�LPDJHV����5LFKDUG�.QLVHO\�0DUSROH�VHQW�WKH�IROORZLQJ���3ULFHV��RQ�WKH�ZHE�
VLWH��DUH�YHU\�UHDVRQDEOH��

7KRXJKW�SHUKDSV�\RXU�PHPEHUV�PLJKW�EH�LQWHUHVWHG�LQ�D�VHUYLFH�,�KDYH�MXVW�VHW�XS���WKDW�LV�
SURGXFLQJ�SULQWV�RI�GLJLWDO�LPDJHV��,�VLPSO\�QHHG�WKH�PHPRU\�FDUG�ZLWK�WKH�SLFWXUHV�RQ�LW�DQG�
,�ZLOO�SULQW�WKHP�DW�HLWKHU����[��������[����RU�����[�����,I�WKH\�DUH�QRW�FHUWDLQ�ZKLFK�LPDJHV�ZLOO�
SULQW�ZHOO��,�FDQ�VXSSO\�D�VKHHW�RI�μWKXPEQDLOV¶�ZLWK�DGYLFH�DERXW�WKH�TXDOLW\��)XOO�GHWDLOV�FDQ�
EH�IRXQG�DW��

ZZZ�ELUGQHW�FR�XN�±�FOLFN�RQ�',*,3,;�LFRQ��RU�HPDLO���PDLOWR�UNP�GLJLSL[#YLUJLQ�QHW�

(PDLO�EXOOHWLQV��� �8.� IOLHUV� NHHS� LQ� WRXFK�YLD� WZR� �RIWHQ�QHDU�LGHQWLFDO�� EXOOHWLQV�� �7KH�
μRIILFLDO¶�RQH�EHLQJ�VHQW�E\�'DPLDQ�*UDG\�IURP�(+$6�DQG�WKH�"μSLUDWH¶�YHUVLRQ�IURP�'HUHN�
(GZDUGV���%RWK�UHO\�RQ�QRWHV�VHQW�E\�DLUERUQH��RU�WUDLQERUQH��YR\HXUV�DQG�RIIHU�FRPPHQWV�RQ�
FURS�GHYHORSPHQW�DQG�QRQ�GHYHORSPHQW���'HUHN�DOVR�DGGV�LQ�FRPPHQWV�RQ�ERRNV�DQG�RWKHU�
WKLQJV�RI� LQWHUHVW� VR�PD\�EH�RI� LQWHUHVW� WR�QRQ�8.�PHPEHUV�� �%H�ZDUQHG�� KLV� SUHIHUUHG�
PDLOLQJV�FRPH�RQ�D�EOXH�FORXG\�EDFNJURXQG�DQG�FDQ�EH�VORZ�WR�GRZQORDG��SHUV�FRPPV�IURP�
YDULRXV�UHFLSLHQWV��DOWKRXJK�KH�GRHV�RIIHU�D�SODLQ�DVFLL�YHUVLRQ�RQ�UHTXHVW���&RQWDFWV�DW��

GDPLDQ�JUDG\#UFKPH�FR�XN�� DQG�
GHUHNHGZDUGV#DHULDODUFKDHRORJ\�IUHHVHUYH�FR�XN�

&URSPDUNV�
�GHIQ��VQLSSHWV�RI�LQIRUPDWLRQ�WKDW�UHTXLUH�UHDGLQJ�DQG�XQGHUVWDQGLQJ�WR�PDNH�VHQVH��



$$5*QHZV����6HSWHPEHU�������

���

$3�H[DPLQDWLRQ�LQ�$]HUEDLMDQ��� 5RJ�3DOPHU�VHQW�WKH�IROORZLQJ��
$UFKDHRORJLFDO�DQG�HQYLURQPHQWDO�ZRUN�FRQQHFWHG�ZLWK�WKH�%DNX�7EOLVL�&H\KDQ�SLSHOLQH�LV�
EHLQJ�FDUULHG�RXW�E\�GLIIHUHQW�WHDPV�LQ�HDFK�FRXQWU\���56.�(QYLURQPHQW�ZHUH�UHVSRQVLEOH�IRU�
WKH�ZRUN�LQ�$]HUEDLMDQ�DQG�FRQWUDFWHG�PH��DVVLVWHG�E\�/LGND�=XN���ZKR�MXVW�KDSSHQHG�WR�EH�
ZRUNLQJ� ZLWK� PH� LQ� (QJODQG�� WR� H[DPLQH� YHUWLFDO� DLU� SKRWRV� WR� LGHQWLI\� DQG� ORFDWH�
DUFKDHRORJLFDO�IHDWXUHV���7KH�SKRWRJUDSKV�KDG�EHHQ�WDNHQ�RI�WKH�FRUULGRU�E\�2)(.��DQ�,VUDHOL�
FRPSDQ\��DW�D�FRQWDFW�VFDOH�RI�����������7KH�IROORZLQJ�VLWH�LQFOXGHV�WKH�LOOXVWUDWHG�UHSRUW�DQG�
WDEOHV�UHVXOWLQJ�IURP�WKDW�VXUYH\���7KH�ZRUN�LQ�*HRUJLD�LV�DOVR�LQ�WKH�UHOHYDQW�SDUW�RI�WKH�VLWH�
EXW� LV� GLVDSSRLQWLQJO\� μVFKRRO� HVVD\LVK¶� DOWKRXJK� LW� PD\� SURYLGH� DQ� DUFKDHRORJLFDO�
EDFNJURXQG�IRU�WKRVH�QHZ�WR�WKH�DUHD��

)RU�ERWK�VLWHV�JR�WR���ZZZ�FDVSLDQGHYHORSPHQWDQGH[SRUW�FRP��
&OLFN�RQ�%DNX�7EOLVL�&H\KDQ�SURMHFW��$IWHU�D�ODQJXDJH�FKRLFH�WKLV�RSHQV�D�VKRUW�WH[W��
$W�WKH�ERWWRP�RI�WKDW��FOLFN�WR�VHH�GUDIW�SURMHFW�GRFXPHQWV��
&OLFN�(QYLURQPHQWDO�DQG�6RFLDO�,PSDFW�$VVHVVPHQW��$]HUEDLMDQ��RU�*HRUJLD���
,Q�WKH�$]HUEDLMDQ�SDJH��VFUROO�GRZQ�WR�%DVHOLQH�$SSHQGL[��
$UFKDHRORJ\�LV�SDUW����ZLWK�WKH�LOOXVWUDWHG�$3�UHSRUW�EHLQJ�D��0%�ILOH��$FUREDW��DV�SDUW��E��

)RU�WKRVH�RI�\RX�ZKR�FDQ¶W�ILQG�WKH�VLWH��5RJ�ZLOO�EH�JLYLQJ�D�VKRUW�WDON�DW�$$5*�������

60'�DQG�FURS�PDUNV�«���)URP�2WWR�%UDDVFK��
7KH�*HUPDQ�0HWHRURORJLFDO�6HUYLFH�RIIHUV�GDLO\�LQIRUPDWLRQ�RQ�VRLO�PRLVWXUH�RQ�WKH�LQWHUQHW��
-XVW�GLDO�LQ��ZZZ�DJURZHWWHU�GH�Z[BDJUDU�ERIHXBSURILO�KWP�

DQG�FOLFN�RQH�RI�WKH�GRWV�WR�ORRN�DW�WKH�GDWD�RI�WKH�VHOHFWHG�SODFH���7KH�ZD\�WKH\�SUHVHQW�WKHLU�
GDWD��VWLOO�IUHH��LQ�FRORXU�JUDSKV�PD\�KHOS�WR�VWLU�XS�GLVFXVVLRQ�RQ�FURS�PDUNV�DJDLQ�DQG�RQ�
KRZ�VXFK� LQIRUPDWLRQ� LV�RIIHUHG�DW�RWKHU�FRXQWULHV�� DOVR�RQ�KRZ�ZHOO� LW� FDQ�EH�XVHG� IRU�
SODQQLQJ�D�VXUYH\�DQG�RU�IRU�LQWHUSUHWLQJ�LWV�UHVXOWV��

$Q�DXWR�WUDQVIRUP�FDPHUD"�����VRXUFH��%-3�(TXLSPHQW�1HZV����$XJXVW�������
$�*HUPDQ�SKRWRJUDSKHU�KDV�GHYHORSHG�D�QHZ�VSHFLDOLVW�PHGLXP�IRUPDW�FDPHUD�IHDWXULQJ�D�
XQLTXH�
RUELWDO�VKLIW
�OHQV�V\VWHP��
'HVLJQHG�IRU�ODQGVFDSH�DQG�DUFKLWHFWXUDO�SKRWRJUDSK\��WKH�:LFD�ZLGH�DQJOH�VKLIW�FDPHUD�FDQ�
DGMXVW�IRU�SHUVSHFWLYH�GLVWRUWLRQ�DORQJ�YHUWLFDO��KRUL]RQWDO�DQG�GLDJRQDO�SODQHV��0DGH�HQWLUHO\�
IURP�PHWDO�FRPSRQHQWV��EDU� WKH�FDPHUD
V�ZRRGHQ�JULSV��ZKLFK�KRXVH� WKH�VKXWWHU� UHOHDVH�
EXWWRQ�� WKH�:LFD�KDV�D� OLJKWZHLJKW�DOXPLQLXP�ERG\��DQG�XVHV�KLJK�SUHFLVLRQ�6FKQHLGHU��
.UHX]QDFK�;/�ZLGH�DQJOH�OHQVHV����PP����PP�DQG���PP��
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5��&KULVWOHLQ�DQG�2WWR�%UDDVFK�� 'DV�XQWHULUGLVFKH�%D\HUQ�������-DKUH�*HVFKLFKWH�XQG�
$UFKDHRORJLH�LP�/XIWELOG����7KHLVV��6WXWWJDUW���������������HXUR���,6%1�����������������

%DYDULD�8QGHUJURXQG��FRYHUV�WKH�*HUPDQ�VWDWH�FHQWUHG�RQ�0XQLFK�DQG�1XUHPEHUJ��ZLWK�WKH�
6ZLVV�$OSV�DQG�$XVWULD�WR�WKH�VRXWK�DQG�&]HFKRVORYDNLD�WR�WKH�ZHVW���:HVWHUQ�%DYDULD�LV�WKH�
KHDG�ZDWHUV�RI�WKH�'DQXEH�DQG�D�NH\�SDUW�RI�WKH�URXWHV�EHWZHHQ�HDVWHUQ��FHQWUDO�DQG�QRUWKHUQ�
(XURSH��

7KLV�ERRN�LV�RUJDQLVHG�LQ�ILYH�FKDSWHUV�IROORZHG�E\����GRXEOH�SDJH�FRORXU�VSUHDGV�ZLWK�DHULDO�
SKRWRJUDSKV�RI�SDUWLFXODU�VLWHV���7KHUH�LV�WH[W�DQG�LQWHUSUHWDWLYH�GUDZLQJ�RQ�WKH�OHIW�SDJH��DQG�
H[HPSODU\�KLJK�TXDOLW\�FRORXU�VSUHDGV�ZLWK�DHULDO�SKRWRJUDSKV�RQ�WKH�ULJKW���7KH�LQWURGXFWRU\�
FKDSWHUV�FRYHU������D�FRQYHQWLRQDO�FKURQRORJ\�RI�&HQWUDO�(XURSH�IURP�ODWH�XSSHU�3DODHROLWKLF�
WR�WKH�0LGGOH�$JHV��ZLWK�D�IHZ�UHSUHVHQWDWLYH�SKRWRJUDSKV������D�JRRG�LQWURGXFWLRQ�WR�WKH�
LQWHUSUHWDWLRQ�RI�DHULDO�SKRWRJUDSKV�����DQ�HVVD\�RQ�XUEDQLVDWLRQ�DQG�VHWWOHPHQW�SDWWHUQ�ZLWK�
PDQ\�H[FHOOHQW�OLQH�GUDZLQJV�����SODFHV�RI�UHOLJLRXV�GHYRWLRQ��ZKLFK�LQFOXGHV�FHUHPRQLDO�
HQFORVXUHV��5RPDQ�WHPSOHV�DQG�PHGLHYDO�FKXUFKHV��DQG�ILQDOO\�����SODFHV�RI�EXULDO��

7KH����SDJHV�RI�SODWHV�FRPPHQFH�ZLWK�RQH�RI�WKH�FDYHV�DW�0DXHU��SHUKDSV������\HDUV�LV�WRR�
VKRUW�D�VSDQ"��DQG�SURFHHG�PRUH�RU�OHVV�FKURQRORJLFDOO\�IURP�WKHUH��7KHUH�DUH�PDQ\�VLWHV�RI�
HQFORVXUHV��KRXVHV�DQG�SLWV��LQGLFDWHG�E\�FURS�DQG�VRLO�PDUNV��VRPH�LQ�2WWRV¶V�WUDGHPDUN�IDOVH�
LQIUDUHG��UDQJLQJ�IURP�1HROLWKLF�WR�+DOOVWDWW�DQG�5RPDQ���7RZDUGV�WKH�HQG�WKHUH�DUH�PRUH�
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Thomas J Campanella.  Cities from the Sky: and aerial portrait of America.  Princeton Architectural 
Press.  2001.  £35.00.  ISBN 1568982992 
 

Info on this book – the centre pages of the Financial Times Saturday Review (6 April 2002) – was 
sent to me by John Cruse, a newish AARG member.  I confess that this is not among my normal 

reading matter, so thanks John.  The book represents the work of Sherman Fairchild, who founded 
Fairchild Aerial Surveys and began taking aerial photos of the USA (the ‘America’ of the book’s 

title) in 1921.  The company then went on to become the Aerofilms of the USA, making vertical 
surveys and taking obliques – the latter making up most of the book’s illustrations.   

 
For Princeton’s world-wide distributors see:   www.papress.com/index.html 
 

 
David McOmish, David Field and Graham Brown.  The Field Archaeology of the Salisbury Plain 

Training Area.  English Hertiage.  2002.  £25.00  ISBN: 1 873592 49 3. 
 

Presentations given at AARG and elsewhere by Simon Crutchley (one of the contributors to this 
volume) didn’t quite prepare me for the richness and detail remaining in the SPTA.  The book is full 

of wonderful stuff – mostly resulting from analytical field survey in traditional RCHME style  – and 
gives an idea of what we in the aerial world are unable to see and record because we deal mostly 
with levelled features.  

 
The book presents features in a sequence of ‘chronological’ chapters with a final, thoughtful, chapter 

that summarises changes within the broader landscape.  As usual, I’ve not had time to do much more 
than flick through the book, but the illustrations – a mixture of detailed AFS plans and NMP 1:10000 

mapping – suggest that the wealth of data gathered provide opportunities to examine site and 
landscape in ways unrivalled in the rest of the world.   

 
The introductory part of the book ends with a talk through an area of Orcheston Down that shows 
what the authors call a ‘model sequence’.  The mapping is a combination of AFS and 1:2500 AP 

transcription – but the book doesn’t indicate which is what, or where the thinking came from.  The 
great thing about their unravelling of the features (from BA barrows, field systems, linear ditches, 

RB settlement and medieval cultivation) was that most of this information can come relatively easily 
from interpretation of APs.  We often are able to identify relative chronology of earthwork features 

especially if we can work from relatively large-scale verticals that have been purpose taken (at a 
lower cost than sending a field team out for a week..?).  I’m sure that Simon Crutchley had to make 

do with whatever was in NMRAP but in one of my past mapping projects for which I had 1:5000 
stereo verticals, almost all of the above sequence was visible, including slight traces of medieval 

ploughing.  Those photos could be worked more systematically than a scatter of obliques taken at the 
whim of an airborne observer.  Best of all, they were high enough to include control points, even in a 
near-downland situation. 

 
Period sections follow the introduction and are illustrated with many AFS plans, a reasonable 

number of obliques and a few extracts from the 1:10000 mapping.  The text mixes detail with more 
general arguments and may help establish what was going on in Wessex during the past 5000 or so 

years.  In turn, this may enable the rest of us to extrapolate from that to our own patches.  This is one 
book that I’m looking forward to reading more thoroughly. 

 
Rog Palmer 
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