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Useful reminders..? 
 

 

Standing Order forms for AARG membership save us old folk remembering to send cheques 
each year.  Why not ask for a form before you get much older..? 

 
  Cinzia Batilieri (sec), Helen Winton (treas) 

  English Heritage 

  NMRC 
  Swindon  SN2 2GZ 

  UK 
 

 

 
Book your flights to AARG 2004, Munich early.  Depending on the day and time of flight, 

EasyJet web fares from Stansted (early March) are as low as £40 (plus whatever airport taxes 
are laid on) for a return trip.   

My train ticket to Winchester last year cost the same. 

 
 

 
 

 

 
 

Please note the slightly early copy date for AARGnews 29. 
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7KH� VL[�PRQWKV� VLQFH� WKH� ODVW� $$5*QHZV�
KDYH� EHHQ� XQXVXDOO\� EXV\� IRU� PH�� � 3UH��
GHYHORSPHQW� DUFKDHRORJLFDO� SURMHFWV� KDYH�
ERRPHG�VLQFH�KDUYHVW�DQG�IRU�PRVW�RI�WKLV�
WLPH�,¶YH�KDG�VHYHUDO�MREV�RQ�WKH�JR�DW�DQ\�
RQH�WLPH���$IWHU�D�TXLHW�������PRQWKV�,¶P�
QRW�FRPSODLQLQJ�DQG�WKHUH�KDYH�EHHQ�VRPH�
LQWHUHVWLQJ� LQVLJKWV� LQWR� WKH� UDQJH� RI� $3�
LQIRUPDWLRQ� DYDLODEOH� LQ� GLIIHUHQW� SODFHV��
DOWKRXJK� PRVW� RI� P\� ZRUN� LV� LQ�
&DPEULGJHVKLUH� DQG� DGMDFHQW� FRXQWLHV�
ZKHUH� LQWHUSUHWLQJ�DQG�PDSSLQJ�DW��������
LV�UHTXLUHG�DV�D�SUHOXGH�WR�ILHOG�HYDOXDWLRQ��
0XFK�RI�WKH�ZRUN�KDV�EOXUUHG�LQWR�D�PHQWDO�
PHVV�RI�GLWFKHV��IURVW�FUDFNV�DQG�GHHSHU�VRLO�
EXW�WKHUH�ZHUH�D�IHZ�KLJK��DQG�ORZ��OLJKWV��
$�IDYRXULWH�ZDV�PDSSLQJ�D�FRXSOH�RI�VTXDUH�
NP� LQ� WKH� &DPEULGJHVKLUH� VLOW� IHQV� DQG�
UHYLVLWLQJ� D� SDWFK� WKDW� ,¶G� PDSSHG� IURP�
&8&$3�SKRWRV�DQG�(+�REOLTXHV����RU�VR�
\HDUV�DJR�� �$W� WKDW� WLPH�WKH�5$)�YHUWLFDOV�
ZHUH�HLWKHU�QRW�DFFHVVLEOH�RU�FRQVLGHUHG�E\�
PH�WR�EH�WRR�PXFK�ZRUN�DQG�ZHUH�QRW�XVHG�
�WKDW� HDUOLHU� PDSSLQJ� EHLQJ� P\� RZQ�
XQRIILFLDO�DQG�VSDUH�WLPH�FRQWULEXWLRQ�WR�WKH�
)HQODQG� 6XUYH\��� � ,¶G� VWLOO� EH� GRLQJ� WKH�
PDSSLQJ�LI�ZH¶G�XVHG�WKH�YHUWLFDOV�DV�WKH\�
DUH�DQ�LQFUHGLEO\�ULFK�VRXUFH�RI�LQIRUPDWLRQ�
LQ�WKDW�SDUW�RI�WKH�FRXQWU\�>,�NQRZ�,¶YH�VDLG�
LW�EHIRUH@�DQG�SURYLGHG�SHUKDSV�����RI�WKH�
DUFKDHRORJLFDO� LQIRUPDWLRQ� LQ� WKDW� VPDOO�
DUHD��

&XUUHQW�MREV�DUH�SUREDEO\�DOZD\V�WKH�ZRUVW�
RQHV� DQG� ,¶YH� UHFHQWO\� EHHQ� EDWWOLQJ� ZLWK�
DERXW� ���� RI� 'HUULFN� 5LOH\¶V� REOLTXHV��
0RVW� VHHPHG� WR� KDYH� EHHQ� WDNHQ� XVLQJ�
LQDSSURSULDWH� ILOP� LQ� D� ��PP�FDPHUD� DQG�
KDYH�WKHQ�EHHQ�SULQWHG�WRR�VPDOO��RQ���[���
LQFK� SDSHU�� DQG� WHQG� WR� ODFN� FRQWUDVW��
:RUVH��PRVW�RI�WKHP�KDYH�EHHQ�WDNHQ�IURP�
WRR� ORZ�D�KHLJKW� DQG� WKDW� VXUSULVHG�PH�DV�
'HUULFN�ZDV�RQH�RI�WKH�IHZ��RU�SHUKDSV�WKH�
RQO\��DHULDO�SKRWRJUDSKHU�ZKR�XVHG�KLV�RZQ�
SKRWRV� IRU� PDSSLQJ�� � +RZHYHU�� ,� PDGH�
DERXW� ��� LQWHUSUHWDWLYH� RYHUOD\V� WKDW�
$LU3KRWR� WUDQVIRUPHG� WR� ILW� �������GLJLWDO�
GDWD�ZLWK�FRQWURO�SRLQW�PLVPDWFKHV�RI�OHVV�
WKDQ�����P�DQG�,¶P�QRZ�ORRNLQJ�IRUZDUG�WR�
VHHLQJ�ZKDW�GLIIHUHQFHV�WKHUH�DUH�LQ�WKH�WZR�

LQWHUSUHWDWLRQV� DQG� ZKDW� 'HUULFN¶V� ����V�
SKRWRJUDSKV� KDYH� DGGHG� WR� KLV� SXEOLVKHG�
PDSV��

6FDQQLQJ�SKRWRV�
'RLQJ�WKLV�ZRUN�ZLWK�'HUULFN¶V�SKRWRV�GLG�
JLYH� ULVH� WR� WKH� FRPPHQW� WKDW� KDG� KH� VWLOO�
EHHQ�DOLYH�,�EHW�KH�ZRXOG�EH�ZLOOLQJ�WR�OHW�
PH� VFDQ� KLV� SULQWV� IRU� WKH� SXUSRVH� RI�
WUDQVIRUPDWLRQ�DQG�PDSSLQJ���:LWK�WKDW�LQ�
PLQG�� &KULV� &R[� DQG� P\VHOI� ZURWH� WR�
105&� WR� JLYH� SHUPLVVLRQ� IRU� RXU� RZQ�
SKRWRV�LQ�WKH�FROOHFWLRQ�WR�EH�IUHHO\�VFDQQHG�
IRU� PDSSLQJ� ZRUN� EXW� ZLWK� WKH� XVXDO�
FRQGLWLRQV� DQG� SD\PHQW� IRU� SXEOLFDWLRQ��
:H�KRSHG� WR�VHW�D�SUHFHGHQW� �\HV�� ,�NQRZ�
WKHUH�ZLOO�EH�FORXGV�RI�VWHDP�FRPLQJ�IURP�
RXU� 1RUIRON� UHDGHU�� DQG�� WR� RXU� VXUSULVH��
UHFHLYHG� D� UHSO\� VD\LQJ� WKDW� (+�105&�
ZHUH� QRW� GLVPLVVLQJ� WKH� LGHD� RXWULJKW�� � ,�
KRSH�WKDW�RWKHUV�RI�\RX��LQFOXGLQJ�(+��ZLOO�
EH�HTXDOO\�JHQHURXV�RU�VRPHRQH�PD\�VWDUW�
DVNLQJ� ZK\� WKH� SKRWRV� ZHUH� WDNHQ� LQ� WKH�
ILUVW� SODFH� �ZLWK� RU� ZLWKRXW� JRYHUQPHQW�
IXQGLQJ��LI�QRW�WR�EH�XVHG��

³:K\�GR�\RX�QHHG�SKRWR�LQWHUSUHWHUV"´�
7KLV�ZDV�D�TXHVWLRQ�SXW�WR�PH�E\�D�%UDGIRUG�
VWXGHQW� ZKR� KDG� EHHQ� JLYHQ� WKH� WDVN� RI�
µUHYLHZLQJ¶�VRPHWKLQJ�DQG�KDG�FKRVHQ�WKH�
SLHFH� ,� FRQWULEXWHG� WR� WKH� IHVWVFKULIW� IRU�
'HUULFN�5LOH\�LQ��������+H�VHHPHG�SX]]OHG�
HQRXJK� WR� SKRQH� DQG� DVN� ZK\� SKRWR�
LQWHUSUHWHUV� ZHUH� QHFHVVDU\�� � ³,´�� KH� VDLG�
³KDYH� ORRNHG� DW� DHULDO� SKRWRV�´� � ,Q� KLV�
VWXGHQW�FDUHHU�KH�KDV�SUREDEO\�DOVR�ORRNHG�
DW� VWRQH�� ERQH�� SRWWHU\� DQG�� DW� %UDGIRUG��
DVVRUWHG� JHRSK\VLFDO� RXWSXW� ±� GRHV� WKDW�
PHDQ� ZH� GRQ¶W� QHHG� VSHFLDOLVWV� LQ� WKRVH�
ILHOGV� WRR"� � ,� WKRXJKW� DUFKDHRORJ\� KDG�
SDVVHG� WKH� SKDVH� RI� µDQ\RQH� FDQ� XVH� DLU�
SKRWRV¶�EXW� LW�VHHPV�QRW�� �8QOHVV�DOO� WKRVH�
%UDGIRUG� SODFHPHQWV� DW� (+� DUH� UHDOO\�
WHDFKLQJ�(+�VWDII�ZKDW�WR�GR"�

)RUHLJQ�LQYDVLRQV�
,W�ZDV�JRRG�WR�VSHQG�VRPH�WLPH�HLWKHU�VLGH�
RI� $$5*� ��� ZRUNLQJ� ZLWK� VRPH� RI� RXU�
,WDOLDQ� µVWXGHQWV¶� ZKR� ZH� ILUVW� PHW� DW� WKH�
6LHQD�FRXUVH�� �/DXUD�'HO�9HUPH�ZDV�RYHU�
IURP�1DSOHV�DQG�WU\LQJ�KDUG�WR�XVH�DQG�ILQG�

(GLWRULDO�
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DHULDO� SKRWRV� RI� &XPD� EXW� ZH� KDG� QR�
VXFFHVV� LQ� FRQWDFWLQJ� .HHOH�� � 9DOHULH�
%HQYHQXWL� VWD\HG� RQ� DIWHU�$$5*�DQG� GLG�
VRPH�XVHIXO�ZRUN�WKDW�VKRZHG�KRZ�XVHOHVV�
ZHUH� ,WDOLDQ� �DQG� SUREDEO\� DQ\� RWKHU��
�������� PDSV� DV� D� EDVLV� IRU� PDSSLQJ�
LQWHUSUHWHG�$3�LQIRUPDWLRQ���&KULV�0XVVRQ�
PDVWHUPLQGHG�D�WRXU�RI�(QJODQG�DQG�:DOHV�
IRU�WKHP�ZLWK�YLVLWV�WR�$EHU\VWZ\WK��DQG�D�
ELW�RI�IO\LQJ��DQG�<RUN�IURP�D�&DPEULGJH�
EDVH���7KH�SDSHU�/DXUD�JDYH�DW�$$5*���LV�
LQFOXGHG�� OHVV� D� IHZ� SKRWRV� DQG� PDSV�� LQ�
WKLV� LVVXH�� � ,¶G� KRSHG� WKDW� 9DOHULH� ZRXOG�
ILQG�WLPH�WR�ZULWH�XS�WKH�ZRUN�VKH�GLG�KHUH�
EXW� VKH� DQG� ,� �DV� FKLHI� ZKLS� DQG� (QJOLVK�
HQKDQFHU��KDYH�EHHQ�WRR�EXV\��

/LGND�=XN��RQH�RI�:ORGHN¶V�VWXGHQWV�IURP�
3R]QDQ�� ZLOO� VRRQ� EH� FRPSOHWLQJ� D� VL[��
PRQWK�H[FKDQJH�DW�'XUKDP�ZKHUH�VKH�KDV�
EHHQ�EHJLQQLQJ�KHU�3K'�XVLQJ�D�FKXQN�RI�
103� PDSSLQJ� ZKLOH� ILJKWLQJ� RII� WKH�
SHUVLVWHQW� DSSURDFKHV� RI� KHU� ODQGORUG��
0HDQZKLOH� :ORGHN�� DIWHU� SUHVHQWLQJ� PH�
ZLWK� D� KXJH� EDJ� RI� 3ROLVK� VDXVDJHV�� LV�
VSHQGLQJ� WKH� QH[W� FRXSOH� RI� PRQWKV�
ZRUNLQJ�KLV�ZD\�WKURXJK�PDWHULDO�DW�.HHOH�
IRU� ZKLFK� &KULV� *RLQJ� ZDV� H[WUHPHO\�
KHOSIXO�LQ�SURYLGLQJ�D�OLVW�RI�VRUWLHV��

6FDOH�RI�SKRWRV�
$� ORFDO� JHQW� ZKR� QR� ORQJHU� ZRUNV� LQ�
DUFKDHRORJ\�FDOOHG�E\�RQH�HYHQLQJ�WR�VKRZ�
PH�D�VFDQ�RI�D����������YHUWLFDO�RQ�ZKLFK�
ZDV�� ZH� DJUHHG�� LQGLVSXWDEOH� HYLGHQFH� RI�
FHQWXULDWLRQ� VRPHZKHUH� EHWZHHQ�
&DPEULGJH�DQG�/RQGRQ�>DOWKRXJK�D�UHFHQW�
FRPPHQW�LV�WKDW�LW�PD\�UHPDLQ�IURP�D�ODWHU�
SDUN�±�KH�ODWHU�DGGHG@���+H�RIIHUHG�WR�ZULWH�
LW�XS�IRU� $$5*QHZV��±�EXW�LI�\RX�UHDG�WKLV�KH�
GLGQ¶W�� � 7KH� PDLQ� SRLQW� ±� IRUJHWWLQJ� WKH�
5RPDQV� �DK�� LI� RQO\«�� DQG� WKHLU� ILHOGV� ±�
ZDV� WKDW� ZH� WKRXJKW� LW� XQOLNHO\� WKDW� WKLV�
HYLGHQFH� ZRXOG� KDYH� EHHQ� XQGHUVWRRG� DV�
FHQWXULDWLRQ� LI� LW� ZHUH� VHHQ�� DV� LW� DOPRVW�
FHUWDLQO\� KDV� EHHQ�� DW� WKH� PRUH� XVXDO�
DUFKDHRORJLFDO� YLHZLQJ� VFDOHV� RI� ���������
DQG�ODUJHU���6R�WKH�PRUDO�RI�WKH�VWRU\�LV�WKDW�
ZH� DUH� QRW� RQO\� ORRNLQJ� IRU� GHWDLOV� DV� DUH�
SXUVXHG� E\� PDQ\� REVHUYHU�SKRWRJUDSKHUV�
EXW� DOVR� IRU� SDWWHUQV�� DQG� VRPH� SDWWHUQV�
UHTXLUH�PRUH� GLVWDQW� YLHZSRLQWV� WR� HQDEOH�

WKHLU�SHUFHSWLRQ�� �$QG�VR�ZH�KDYH�DQRWKHU�
UHDVRQ�IRU�FRQWLQXRXV�UHYLVLRQ�RI�103«��

4XLFN%LUG�XSGDWH�
,Q�-DQXDU\��7RE\�VHQW�PH�WKH�ZHE�DGGUHVV�
RI�D�FRPSDQ\�WKDW�VHOOV�4XLFN%LUG�LPDJHU\��
KWWS���ZZZ�GLJLWDOJOREH�FRP��� � 0DUWLQ�
)RZOHU�VKRZHG�XV�HDUOLHU�UHOHDVHV�IURP�WKH�
VDPH� VHQVRU� LQ� $$5*QHZV� ��� DQG� DQ\� RI�
\RX� ZKR� VWLOO� GRQ¶W� EHOLHYH� WKDW� WKLV� LV� D�
YDOLG� PHDQV� RI� FROOHFWLQJ� DUFKDHRORJLFDO�
GDWD� DUH� UHFRPPHQGHG� WR� VSHQG� D� ZKLOH�
EURZVLQJ�� � 7KHUH� LV� DOVR� D� GRZQORDGDEOH�
UHSRUW� �1DOH� 5HSRUW�� WKDW� FRPSDUHV�
4XLFN%LUG� ZLWK� DHULDO� LPDJHV�� DOEHLW� ZLWK�
TXDLQW�$PHULFDQ�VFDOLQJ�VXFK�DV�RQH�LQFK�WR�
����IHHW���6R«�IRUJHW�P\�FRQWLQXRXV�SOHDV�
WR�REWDLQ�PRUH�YHUWLFDO�SKRWRJUDSKV«�ORFN�
XS� WKH� REVHUYHU�SKRWRJUDSKHUV� XQWLO� ZH�
ZDQW� D� QHZ� LOOXVWUDWLRQ�� DQG� VWDUW� D�
FDPSDLJQ� IRU� D� :RUOG� +HULWDJH� 6DWHOOLWH��
%XW��PRUH�VHULRXVO\��LI�HYHU�ZH�KDYH�DQRWKHU�
GURXJKW� \HDU� LQ� %ULWDLQ� RU� DQ\ZKHUH� HOVH�
ZKHUH�DUFKDHRORJLFDO�VWXII�VKRZV�YLD�FURS�
JURZWK�ZRXOGQ¶W�LW�EH�ZRUWK�VSHQGLQJ�D�IHZ�
PLOOLRQ� TXLG� �RU� (XUR�� WR� JHW� ODUJH�DUHD�
FRYHU�IURP�D�VHQVRU�ZLWK���FP�UHVROXWLRQ��
7KH�8QFOH�%REV��RU�LV�LW�8QFOH�3HWHV�QRZ"��
RI�WKH�ZRUOG�VKRXOG�VWDUW�WKLQNLQJ�ELJJHU�DV�
WKLV�PD\�EH�WKH�RQO\�SUDFWLFDO�DQG�HFRQRPLF�
ZD\�WR�FROOHFW�D�PDVV�RI�GDWD�LQ�DQ�REMHFWLYH�
PDQQHU��

)RU�WKH�IHZ�UHPDLQLQJ�GRXEWHUV�DPRQJ�\RX�
,¶YH�XVHG�D�FURS�IURP�WKHLU�LPDJH�RI�%HLMLQJ�
DV�WKH�(GLWRU¶V�SLF��ZHOO��LI�7RE\�FDQ�VKRZ�
D� SKRWR� IRU� QR� UHDVRQ� VR� FDQ� ,��� 0\�
LOOXVWUDWLRQ�XVHV�DERXW�����RI�WKHLU�VDPSOHG�
DQG� UHGXFHG� ZHE� LPDJH� �� � 1RWH� WKDW� WKH�
VPDOO�GRWV�DUH�SHRSOH�±�WKLQJV�WKDW�DUH�RIWHQ�
QRW�DV�FOHDUO\�YLVLEOH�RQ����������YHUWLFDOV��

(GLWRU�EDQV�DHULDO�DUFKDHRORJ\�
)URP�WKH�QH[W�LVVXH�,�ZLOO�EDQ�XVH�RI�µDHULDO�
DUFKDHRORJ\¶� LQ� $$5*QHZV� IRU� DQ\� XVH�
RWKHU�WKDQ�WKH�JHQHULF���,¶YH�QHYHU�OLNHG�WKH�
WHUP� DQG� \RX� ORW� QRZ� XVH� LW� WR� PHDQ�
YLUWXDOO\� DQ\WKLQJ� DUFKDHRORJLFDO� GRQH�
IURP�WKH�DLU�RU�ZLWK�DLU�SKRWRV���,�WKHUHIRUH�
FRQVLGHU� LW� WR� EH� WRR� JHQHUDO� WR� EH�
LQIRUPDWLYH�DQG�DVN�\RX�WR�EH�PRUH�SUHFLVH�
DERXW� WKH� XVHV� \RX�� DUH� GHVFULELQJ�� � 7KLV�
FDPH�WR�D�KHDG�DIWHU�,�TXHULHG�SDUWV�RI�/LV�
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+HOOHV�2OHVHQ¶V�FRQWULEXWLRQ�ZKHUH�VKH�KDG�
UHSODFHG� WKH� SHUIHFWO\� FRUUHFW� H[SUHVVLRQ�
µOXIWIRWR�DUNüRORJL¶� �GLUHFW� WUDQVODWLRQ��
DHULDO� SKRWR� DUFKDHRORJ\�� ZLWK� DHULDO�
DUFKDHRORJ\�� � 6R� LQ� ³$HULDO� $UFKDHRORJ\�
5HVHDUFK�*URXS´�LWV�XVH� LV�RN�DV�ZH�DUH�D�
JURXS�PHVVLQJ�DERXW�ZLWK�WKLQJV�DHULDO�DQG�
DUFKDHRORJLFDO�� � %XW� ZLWKLQ� WKDW� µDHULDO�
DUFKDHRORJ\¶� LW� LV� XVHIXO� WR� VHH� UROHV� DQG�
DFWLYLWLHV�PRUH�SUHFLVHO\�GHILQHG���7KXV�³�;�
LV� DQ� DHULDO� DUFKDHRORJLVW´� LV� XQDFFHSWDEOH�
WR� PH� EHFDXVH� ;� PD\� EH� DQ� DYLDWRU� ZKR�
HQMR\V� WDNLQJ� DUWLVWLF� SKRWRV� RI� WKRVH�
DUFKDHRORJLFDO�IHDWXUHV�WKDW�V�KH�LV�DEOH�WR�
UHFRJQLVH�� � ,Q� WKDW� FDVH� ³�;�� LV� DQ� DHULDO�
SKRWRJUDSKHU´� FODULILHV� WKDW� SHUVRQ¶V� UROH�
ZLWKLQ� WKH� ODUJHU� JDPH� DQG� ZLOO� QRW� OHDG�
SHRSOH� WR� WKLQN� WKDW� ;�� PD\� DOVR� LQWHUSUHW�
DHULDO�SKRWRV�RU�PDNH�PDSV�IURP�WKHP��

7KLV�LVVXH�
,¶YH� XVHG� WKH� H[FXVH� RI� D� VOLJKWO\� EHODWHG�
FHOHEUDWLRQ� RI� $$5*¶V� ILUVW� ��� \HDUV� WR�
LQFOXGH�DQ�µRULJLQV�RI�$$5*¶�FRQWULEXWLRQ�
IURP�ZKLFK�\RX¶OO�VHH� WKH�GHEW�ZH�RZH�WR�
3DXO�$VKEHH�DQG�WKH�ZD\�ZH�KDYH�GLYHUWHG�
IURP�WKH�RULJLQDO��DQG�XQDQVZHUHG"��LQWHQWV�
RI� WKH� JURXS�� � 7KH� &RPPLWWHH� KDV� PDGH�
VRPH�FKDQJHV�WR�WKH�FRQVWLWXWLRQ�DQG�WKRVH�
DQG�WKH�RULJLQDO�GRFXPHQW�DUH�LQFOXGHG�IRU�
\RXU�GHOLJKW��DQ\�FRPPHQWV�WR�7RE\�SOHDVH��
(FNKDUG� +HOOHU� KDV� ZULWWHQ� D� QRWH� DERXW�
WHFKQRORJ\�WKDW�PD\�EH�RI�LQWHUHVW�WR�WKRVH�
RI� \RX� ZKR� GHDO� ZLWK� VLQJOH� VLWHV�� � $QG�
DPRQJ�WKH�XVXDO�ELWV�LV�DQ�µ$$5*�JRHV�WR�
'HQPDUN¶� VHFWLRQ� FRQWULEXWHG�
LQGHSHQGHQWO\� E\� /LV� +HOOHV� 2OHVHQ� DQG�
'DYLG�:LOVRQ��

(GLWRU¶V��ERUURZHG��SLF���$ERXU�����RI�WKH�LPDJH�DUHD�RI�'LJLWDO*OREH¶V�VDPSOHG��0%�MSHJ�RI�WKH�
)RUELGGHQ�&LW\�LQ�%HLMLQJ���1RWH�WKH�SHRSOH�DQG�RWKHU�GHWDLO�WKDW�VXJJHVWV�WKLV�WR�EH�DQ�LGHDO�PHGLXP�
IRU�UHFRUGLQJ�FURS�PDUNHG�DUFKDHRORJLFDO�LQIRUPDWLRQ��
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(XURSH�DQ� DQG� ZLGHU� DHULDO� DUFKDHRORJ\�
FXUUHQWO\�KDV�D�PRPHQWXP�RI�LWV�RZQ��ZLWK�
WKH� H[WHQW� DQG� GLYHUVLW\� RI� LQWHUHVW� DQG�
SUDFWLFH�DGHTXDWHO\�GLVSOD\HG�E\�WKUHH�GD\V�
RI� SDSHUV� SUHVHQWHG� DW� $3	$� ����� LQ�
*KHQW�� %HOJLXP�� ODVW� 'HFHPEHU�� KHOG� WR�
PDUN�����\HDUV�RI�DHULDO�SKRWRJUDSK\��7KH�
����� EDOORRQ� SKRWRJUDSK� RI� 6WRQHKHQJH�
WDNHQ� E\� /LHXWHQDQW� 3�+�� 6KDUSH� LV� RIWHQ�
FLWHG� DV� WKH� ILUVW� DUFKDHRORJLFDO� DHULDO�
SKRWRJUDSK�� EXW� *LXVHSSH� &HUDXGR� IURP�
/HFFH�� ,WDO\�� SROLWHO\� UHPLQGHG� GHOHJDWHV�
WKDW� ,WDOLDQV� KDG� SKRWRJUDSKHG� WKH� )RUXP�
H[FDYDWLRQV� LQ� 5RPH� XVLQJ� D� EDOORRQ� LQ�
-XQH�������JRLQJ�RQ�WR�FDUU\�RXW�DQ�DHULDO�
VXUYH\�RI�3RPSHLL� LQ�������7KH�(XURSHDQ�
ORFDWLRQ�RI�WKLV�FRQIHUHQFH�VHHPHG�WR�DWWUDFW�
GHOHJDWHV� IURP� )UDQFH�� 6SDLQ� DQG� RWKHU�
FRXQWULHV� ZKR� GR� QRW� XVXDOO\� WUDYHO� WR�
%ULWDLQ�IRU�$$5*¶V�DQQXDO�FRQIHUHQFHV�DQG�
UHYHDOHG�VRPH�VLJQLILFDQW�RQJRLQJ�SURMHFWV��
SDUWLFXODUO\� WKH� LPSUHVVLYH� ZHEVLWH� QRZ�
HVWDEOLVKHG� VKRZLQJ� WKH� UHVXOWV� RI� DHULDO�
UHFRQQDLVVDQFH� LQ� QRUWKHUQ� )UDQFH�
��ZZZ�DUFKHRORJLH�DHULHQQH�FXOWXUH�JRXY��IU�����

DERXW�WKH�PRVW�LPSRUWDQW� LVVXHV�ZKLFK�DUH�
FXUUHQWO\� DIIHFWLQJ� (XURSHDQ� DHULDO�
DUFKDHRORJ\�� DQG� WR� H[DPLQH� WKH� ZD\V�
IXWXUH� $$5*�($&� FRRSHUDWLRQ� FRXOG� EH�
XVHG� DV� D� IRUFH� IRU� JRRG� DW� WKH� OHYHO� RI�
(XURSHDQ� KHULWDJH� PDQDJHUV�� $$5*¶V�
LQLWLDO�VWDWHPHQW�RQ�SULRULWLHV�IRU�(XURSHDQ�
DHULDO� DUFKDHRORJ\� ZDV� SXEOLVKHG� LQ�
$$5*QHZV� ��� ODVW� 6HSWHPEHU�� DQG� P\�
SUHVHQWDWLRQ� ZLOO� IROORZ� WKH� VDPH� JHQHUDO�
OLQHV�� 3URJUHVV� IURP� WKLV� PHHWLQJ� ZLOO� EH�
UHSRUWHG�LQ�IXWXUH�QHZVOHWWHUV��

$V�,�ZULWH��SODQV�DUH�WDNLQJ�VKDSH�WR�DUUDQJH�
D�IXUWKHU�VHULHV�RI�(XURSHDQ�WUDLQLQJ�HYHQWV�
DQG� DHULDO� DUFKDHRORJ\� ZRUNVKRSV�� SDUWO\�
VXSSRUWHG� E\� JHQHURXV� IXQGLQJ� IURP� WKH�
%ULWLVK� $FDGHP\� DQG� WKH� $VVRFLDWLRQ� IRU�
&XOWXUDO�([FKDQJH��EXW�DOVR� WKH�VXEMHFW�RI�
DQ� RQJRLQJ� DSSOLFDWLRQ� WR� WKH� (XURSHDQ�
&RPPLVVLRQ¶V� &XOWXUH� ����� XQGHU� WKH�
KHDGLQJ�(XURSHDQ�/DQGVFDSHV��3DVW�3UHVHQW�
DQG�)XWXUH��$�WHDP�KHDGHG�E\�%RE�%HZOH\��
&KULV� 0XVVRQ�� 3HWH� +RUQH� DQG� RWKHUV� LV�
FXUUHQWO\� ILQDOLVLQJ� D� WUDLQLQJ� ZHHN� LQ�
+HOVLQNL�� )LQODQG�� IRU� WKH� ILUVW� ZHHN� RI�
2FWREHU������ZKLFK�ZLOO�GUDZ�VWXGHQWV�DQG�
DUFKDHRORJLVWV� IURP� WKH�1RUGLF� DQG�%DOWLF�
UHJLRQV��7KLV�ZLOO�EH�TXLFNO\�IROORZHG�E\�DQ�
DGYDQFHG� ZRUNVKRS� LQ� PDSSLQJ� DQG�
ODQGVFDSH� LQWHUSUHWDWLRQ� LQ� 5RPH� LQ� HDUO\�
1RYHPEHU�������,I�&XOWXUH������IXQGLQJ�LV�
VHFXUHG��LW�LV�KRSHG�WKDW�WKLV�SURJUDPPH�RI�
WUDLQLQJ� DQG� OHDUQLQJ� ZLOO� EH� GHYHORSHG�
RYHU�FRPLQJ�\HDUV��

&KDLUPDQ¶V�3LHFH�

7RE\�'ULYHU�

,� DP� KRSLQJ� WKDW� ZH� ZLOO� KDYH� D� VOLJKWO\�
GLIIHUHQW� RXWORRN� RQ� FXUUHQW� DHULDO�
DUFKDHRORJ\� SURMHFWV� DQG� SUDFWLWLRQHUV�
ZKHQ� $$5*� PRYHV� WR� 0XQLFK� WKLV�
6HSWHPEHU� LQ� WKH� 5HVHDUFK� *URXS¶V� ILUVW�
LQGHSHQGHQW�FRQIHUHQFH�DZD\�IURP�WKH�8.�
DQG� ,UHODQG�� ,� DP� KRSLQJ� WKDW� WKH�
SURYLVLRQDO� SURJUDPPH� RI� VSHDNHUV� DQG�
UHJLVWUDWLRQ� GHWDLOV� ZLOO� EH� SODFHG� RQ� WKH�
$$5*� ZHEVLWH� E\� $SULO�� (DUO\� SODQV� DUH�
DOVR� LQ� SODFH� IRU� ������ DV� $$5*� KDV�
UHVSRQGHG� WR� DQ� LQYLWDWLRQ� IURP� WKH�
&DWKROLF�8QLYHUVLW\�RI�/HXYHQ��%HOJLXP��WR�
KROG�LWV�DQQXDO�FRQIHUHQFH�WKHUH��7KLV�ZLOO�
FRPSOHPHQW�D�VSHFLDOLVW�DHULDO�DUFKDHRORJ\�
GD\VFKRRO�LQ�WKH�8.��SUREDEO\�WR�EH�KHOG�LQ�
WKH�$XWXPQ�RI�������EXW�WKHVH�DUH�DOO�GHWDLOV�
IRU� WKH� FRPPLWWHH� WR�ZRUN� RQ� LQ� WKH� QHDU�
IXWXUH�� 0RUH� LPPHGLDWHO\�� WKH� (XURSHDQ�
$UFKDHRORJLFDO�&RXQFLO�KDV�LQYLWHG�$$5*�
WR�DWWHQG�LWV�DQQXDO�PHHWLQJ�LQ�6WUDVERXUJ�LQ�
HDUO\�0DUFK������� WR�PDNH� D�SUHVHQWDWLRQ�

6RPHWKLQJ�WKDW�SDVVHG�PH�E\�ODVW�\HDU�ZDV�
WKH� (QJOLVK� +HULWDJH� SROLF\� GRFXPHQW� RQ�
SORXJK�OHYHOOHG� DUFKDHRORJ\�� µ5LSSLQJ� XS�
+LVWRU\�DUFKDHRORJ\� XQGHU� WKH� SORXJK¶�
SXEOLVKHG�LQ�-XO\�������7KLV�LV�D�GRFXPHQW�
OLQNHG� WR� (QJOLVK� +HULWDJH¶V� FRXQWU\VLGH�
SROLF\� DQG� LQFOXGHV� VWDUN� IDFWV� DERXW� WKH�
UDWH� RI� VLWH� GHVWUXFWLRQ� E\� SRVW�ZDU�
SORXJKLQJ� �IRU� (QJODQG�� SUHVXPDEO\�
JHQHUDWHG�E\�WKH�0$56�SURMHFW���IROORZHG�
E\�D�VHULHV�RI�ILUP�UHFRPPHQGDWLRQV�WR�WKH�
JRYHUQPHQW� IRU� D� EHWWHU� LQWHJUDWLRQ� RI�
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&KDLUPDQ¶V�SLFWXUH��

SROLF\� PRGHO� IRU� RWKHU� FRXQWULHV�� $� FRS\�
FDQ�E�H�GRZQORDGHG�DW�WKH�(QJOLVK�+HULWDJH�
ZHEVLWH� ��KWWS���ZZZ�HQJOLVK�KHULWDJH�� RUJ��
XN�GHIDXOW�DVS� )URP� WKH� RSHQLQJ� SDJH�
IROORZ� µSROLF\¶�� µFRXQWU\VLGH� SROLF\¶��
µIDUPLQJ�SROLF\¶�DQG�WKHQ�FOLFN�RQ�µ5LSSLQJ�
XS�KLVWRU\��¶���

DUFKDHRORJ\� LQ� DJUL�HQYLURQPHQW� VFKHPHV��
DQG� WKH� EHWWHU� SURYLVLRQ� RI� DUFKDHRORJLFDO�
LQIRUPDWLRQ�WR�IDUPHUV�DQG�ODQG�PDQDJHUV��
WR�SURPRWH�SUHVHUYDWLRQ�WKURXJK�HGXFDWLRQ��
7KRVH� $$5*� PHPEHUV� RXWVLGH� (QJODQG�
PD\�QRW�KDYH�FRPH�DFURVV�WKLV��EXW�,�WKLQN�
HYHU\RQH� RXJKW� WR� VHH� LW� DV� D� SRWHQWLDO�

0\Q\GG�&DUQLQJOL��3HPEURNHVKLUH��ZHVW�:DOHV�����WK��-DQXDU\�������7KH�H[WUHPHO\�ZHOO�SUHVHUYHG�KXW�
FLUFOHV��ILHOG�V\VWHPV�DQG�FOHDUDQFH�FDLUQV�ZKLFK�VXUYLYH�RQ�WKH�XQFXOWLYDWHG�VORSHV�RI�0\Q\GG�&DUQLQJOL�
�RI�ZKLFK�D�VPDOO�SDUW� LV�VKRZQ�KHUH��GHPRQVWUDWH� WKH�H[LVWHQFH�RI�H[WHQVLYH� µRSHQ¶�VHWWOHPHQW�DQG�
DJULFXOWXUH�IURP�SHUKDSV�WKH�HDUO\�%URQ]H�$JH�WR�WKH�,URQ�$JH��RU�HYHQ�LQWR�WKH�PHGLHYDO�SHULRG��7KLV�
SDUWLFXODU� ODQGVFDSH�ZDV� IHDWXUHG� LQ�&KULV�0XVVRQ¶V�:DOHV� IURP� WKH�$LU� LQ� ����� �S����� DQG� D� QHZ�
LQWHQVLYH� VXUYH\� KDV� UHLQIRUFHG� WKH� H[FHSWLRQDO� SUHVHUYDWLRQ� DQG� EURDG� H[WHQWV� RI� WKLV� FRPSOH[�
ODQGVFDSH��
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$$5*�$QQXDO�&RQIHUHQFH������
0XQLFK��*HUPDQ\�

��WK��±���WK��6HSWHPEHU������
3URYLVLRQDO�6HVVLRQ�WLWOHV��
5HYHDOLQJ�1HROLWKLF�(XURSH�
$HULDO�$UFKDHRORJ\�DQG�5HPRWH�6HQVLQJ�±�(XURSHDQ�$GYDQFHV�
� 2SHQLQJ�(XURSHDQ�6NLHV�
� $HULDO�$UFKDHRORJ\�DQG�5HPRWH�6HQVLQJ�±�&RVW�VDYLQJ�WRROV�
� &RPELQHG�PHWKRGRORJLHV�±�DSSOLFDWLRQV�RI�DLU�DQG�JURXQG�SURVSHFWLRQ�

0XQLFK�ROG�FLW\�FHQWUH� � � � ���� ����:HOWHQEXUJ�PRQDVWHU\��'DQXEH�9DOOH\�

7KH� VHWWLQJ� IRU� WKLV� \HDU¶V� FRQIHUHQFH�ZLOO� EH�0XQLFK��*HUPDQ\�� � 7KH�PHHWLQJ�ZLOO� EH� KHOG� LQ� FORVH�
FR�RSHUDWLRQ�ZLWK�WKH� 1HROLWKLF�6WXGLHV�*URXS��DQG�WKH��%DYDULDQ�6WDWH�'HSDUWPHQW�IRU�0RQXPHQWV�
DQG�6LWHV���%D\HULVFKHV�/DQGHVDPW�IXHU�'HQNPDOSIOHJH��ZLWK�PDMRU�WKHPHV�IRU�WKH�FRQIHUHQFH�LQFOXGLQJ�
1HROLWKLF�(XURSH�� QHZ� UHFRQQDLVVDQFH�SURJUDPPHV�DQG� WKH� XVHV� RI� UHPRWH� VHQVLQJ� IRU�PRQXPHQW�
FRQVHUYDWLRQ�DQG�SURWHFWLRQ��

7KH�FRQIHUHQFH�ZLOO�EH�KRVWHG�E\�WKH�%DYDULDQ�6WDWH�'HSDUWPHQW�IRU�0RQXPHQWV�DQG�6LWHV�DW�WKHLU�+HDG�
4XDUWHUV��WKH� 2OG�0LQW���D�5HQDLVVDQFH�EXLOGLQJ�LQ�WKH�FHQWUH�RI�0XQLFK���7KH�FRQIHUHQFH�UHFHSWLRQ�DQG�
FRQIHUHQFH�GLQQHU�ZLOO�DOVR�EH�KRVWHG�DW�WKLV�YHQXH��

$FFRPPRGDWLRQ�� ZLOO� EH� LQ� D� QXPEHU� RI� VHOHFWHG� FRPPHUFLDO� KRWHOV� ORFDWHG� ZLWKLQ� HDV\� ZDONLQJ�
GLVWDQFH�RI�WKH�2OG�0LQW��

2Q�WKH�ILQDO�GD\�RI�WKH�FRQIHUHQFH�WKHUH�ZLOO�EH�D� ILHOG�WULS��WR�YLVLW�%DYDULDQ�DUFKDHRORJLFDO�PRQXPHQWV��
YLVLWLQJ�WKH�DUFKDHRORJLFDO�PXVHXP�LQ�WKH�FLW\�RI�.HKOKHLP���+HUH�ZH�ZLOO�KDYH�D�%DYDULDQ�VW\OH�OXQFK��
WKHQ� WUDYHO� RQ� WR� WKH�'DQXEH�9DOOH\� WR� YLVLW� WKH� ,URQ�$JH� KLOOIRUW� RI�0LFKHOVEHUJ�� WKH�5RPDQ� VLWH� RI�
)DXHQEHUJ��HQGLQJ�WKH�WULS�DW�WKH�:HOWHQEXUJ�PRQDVWHU\�ZLWK�LWV�%DURTXH�FKXUFK���:H�ZLOO�KDYH�GLQQHU�
KHUH�LQ�WKH�0RQDVWHU\�EHHU�JDUGHQ�UHVWDXUDQW�EHIRUH�UHWXUQLQJ�WR�0XQLFK��

)RU� FRQIHUHQFH� ERRNLQJ� LQIRUPDWLRQ� FRQWDFW� )LRQD� 6PDOO��0HHWLQJV� 6HFUHWDU\�� ILRQD�VPDOO#HQJOLVK��
KHULWDJH�RUJ�XN���$HULDO�6XUYH\��(QJOLVK�+HULWDJH��105&��.HPEOH�'ULYH��6ZLQGRQ��:LOWVKLUH�61���/-�

2IIHUV�IRU�SDSHUV�DUH�ZHOFRPHG���3OHDVH�FRQWDFW�7RE\�'ULYHU�� WRE\�GULYHU#UFDKPZ�RUJ�XN� ��WHO����������
�������� 6HH�IXOO�GHWDLOV�RQ�WKH�$$5*�ZHEVLWH� KWWS���DDUJ�XQLYLH�DF�DW��
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&RQIHUHQFHV�RI�LQWHUHVW"�

,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HPRWH�6HQVLQJ�$UFKDHRORJ\��
%HLMLQJ��2FWREHU��������������

$QQRXQFHPHQW�DQG�FDOO�IRU�SDSHUV�

-RLQWO\�RUJDQL]HG�E\�&KLQHVH�$FDGHP\�RI�6FLHQFHV��0LQLVWU\�RI�(GXFDWLRQ��0LQLVWU\�RI�6FLHQFH�
DQG�7HFKQRORJ\��0LQLVWU\�RI�&XOWXUH��1DWLRQDO�%XUHDX�RI�&XOWXUDO�5HOLFV�DQG�1DWLRQDO�1DWXUDO�
6FLHQFH�)RXQGDWLRQ�RI�&KLQD��DQG�KRVWHG�E\�-RLQW�/DERUDWRU\�RI�5HPRWH�6HQVLQJ�$UFKDHRORJ\��

7KH� JHQHUDO� VHVVLRQV� FRYHU� WKH� IROORZLQJ� WRSLFV�� 6HQVRUV� DQG� 3ODWIRUPV� IRU�$UFKDHRORJLFDO�
3URVSHFWLQJ�� 7HFKQLTXHV� DQG�0HWKRGV� IRU�5HPRWH� 6HQVLQJ�$UFKDHRORJ\�� ,PDJH� 3URFHVVLQJ�
7HFKQLTXHV� IRU� $UFKDHRORJLFDO� ,QIRUPDWLRQ�� ,QWHJUDWHG� 7HFKQRORJ\� IRU� $UFKDHRORJLFDO�
,QYHVWLJDWLRQ�� 6SDWLDO� $QDO\VLV� RI� $UFKDHRORJLFDO� ,QIRUPDWLRQ�� 3DODHR�HQYLURQPHQW� 5H��
&RQVWUXFWLRQ��*35�DQG�RWKHU�1RQ�'HVWUXFWLYH�3URVSHFWLQJ�0HWKRGV�IRU�$UFKDHRORJ\��9LUWXDO�
$UFKDHRORJ\�DQG�9LUWXDO�+HULWDJH��&XOWXUDO�+HULWDJH�&RQVHUYDWLRQ�ZLWK�'LJLWDO�7HFKQRORJ\��
(GXFDWLRQ�3URVSHFWLYH�IRU�'LJLWDO�7HFKQLTXHV�RQ�$UFKDHRORJ\��

7KH�LQWHQWLRQ�IRU�KROGLQJ�VXFK�DQ�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�UHPRWH�VHQVLQJ�IRU�DUFKDHRORJ\�
LV� WR� SURYLGH� UHVHDUFKHUV� D� IRUXP� WR� H[FKDQJH� WKHLU� H[SHULHQFHV� DQG� WKH� ODWHVW� UHVHDUFK�
DFKLHYHPHQWV�RQ�DUFKDHRORJLFDO� VWXGLHV�ZLWK� UHPRWH� VHQVLQJ�DQG�RWKHU� WHFKQRORJLHV�GHDOLQJ�
ZLWK� VSDWLDO� LQIRUPDWLRQ� DQG� WR� H[SORUH� WKH� SRVVLELOLWLHV� RI� MRLQW� UHVHDUFK� LQ� WKH� VSLULW� RI�
HVWDEOLVKLQJ�D�GLYHUVH�FRRSHUDWLYH�UHVHDUFK�FRPPXQLW\��

'U��&KDQJOLQ�:DQJ��'HSXW\� 6HFUHWDU\�*HQHUDO� RI�&RQIHUHQFH�� ,QVWLWXWH� RI�5HPRWH� 6HQVLQJ�
$SSOLFDWLRQV��&KLQHVH�$FDGHP\�RI�6FLHQFHV��3�2��%R[�������%HLMLQJ���������&KLQD�
7HO����������������� � )D[������������������ (PDLO��ZFO#LUVD�LUVD�DF�FQ�

)URP�NQRZOHGJH�RI�ODQGVFDSHV�WR�ODQGVFDSLQJ�DFWLRQ�
%RUGHDX[������'HFHPEHU������

)LUVW�DQQRXQFHPHQW�DQG�FDOO�IRU�SDSHUV�

>7KH�EOXUE�ZHQW�RQ�D�ELW�VR�WKLV�YHU\�FRQGHQVHG�±�\RX¶OO�KDYH�WR�FKDVH�WKH�ZHE�OLQNV@�

2UJDQLVHG� E\� WKH� )UHQFK� (FRORJ\� DQG� 6XVWDLQDEOH� 'HYHORSPHQW� 0LQLVWU\� ZLWK� VXSSRUW� RI�
&HPDJUHI�� � ,W�ZLOO�PDUN� WKH� FRQFOXVLRQ�RI� D�)UHQFK�QDWLRQDO� UHVHDUFK�SURJUDPPH�VWDUWHG� LQ�
������
7KH�PHHWLQJ�ZLOO�EH�RUJDQLVHG�DORQJ�IRXU�PDLQ�WKHPHV��
���3XEOLF�SROLFLHV�DQG�ODQGVFDSHV������7KH�SODFH�RI�WKH�ODQGVFDSH�LQ�HQYLURQPHQWDO�SROLFLHV��
���7KH�SODFH�RI� WKH� ODQGVFDSH� LQ�XUEDQ�SROLFLHV�� ����&LYLO� VRFLHW\��SDUWLFLSDWLRQ� LQ�GHFLVLRQ��
PDNLQJ��JRYHUQDQFH��

3DSHUV�VKRXOG�EH�VXEPLWWHG�E\�H�PDLO��IRUPDW�:RUG�RU�UWI��E\����0DUFK������WR��
KWWS���ODQGVFDSH�O\RQ�FHPDJUHI�IU��
6SHFLILF�LQIRUPDWLRQ�FDQ�EH�DVNHG�DW�WKH�FRQIHUHQFH�VHFUHWDULDW��
FROORTXHSD\VDJH#ERUGHDX[�FHPDJUHI�IU� �� RU� PDLOWR�SHWUD�QRUGLQ#UDD�VH�
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2ULJLQV�DQG�HDUO\�KLVWRU\�RI�$$5*��
D�FHOHEUDWLRQ�RI�RXU�ILUVW����\HDUV�±�DQG�DQ�H[FXVH�WR�ORRN�IRUZDUG�

FRPSLOHG�E\�5RJ�3DOPHU�ZLWK�DSSHQGHG�WKH�RULJLQDO�LGHD�DQG�OHWWHUV�E\�3DXO�$VKEHH�

7KLV�ZDV�SODQQHG�IRU�SXEOLFDWLRQ�LQ� $$5*QHZV��IRU�6HSWHPEHU������EXW�,�GLGQ¶W�JHW�URXQG�WR�
SURGXFLQJ�LW���,W�LV�PDLQO\�FRQFHUQHG�ZLWK�WKH�RULJLQV�RI�$$5*�DQG�WKH�HDUO\�PHHWLQJV�DQG�LV�
QRW� DWWHPSW� WR� EH� D� IXOO� DFFRXQW� RI� RXU� ��� �DQG� D� KDOI�� \HDUV� EXW�PRUH� D� UHPLQGHU� RI� WKRVH�
EHJLQQLQJV� DQG� WKH� TXHVWLRQV� WKDW�ZHUH� WKHQ� �DV� QRZ"�� RI� LPSRUWDQFH�� �$$5*¶V� EHJLQQLQJ�
RFFXUUHG� DW� D� WLPH� ZKHQ� WKHUH� ZDV� FRQVLGHUDEOH� �UHODWLYHO\�� VWXGHQW� LQSXW� DQG� ZH� PD\� EH�
HQWHULQJ� DQRWKHU� VXFK� SKDVH�� � 7KLV�� ,� WKLQN�� LV� VR� LPSRUWDQW� WR� PDNLQJ� SURJUHVV� LQ� WKH�
DUFKDHRORJLFDO�VLGH�RI�WKLQJV�WKDW�KDYH�ODLQ�XQSURGGHG�E\�HQTXLU\�IRU�IDU�WRR�ORQJ�ZKLOH�SHRSOH�
KDYH�HVWDEOLVKHG�PHWKRGV�RI�FDWDORJXLQJ�LQIRUPDWLRQ�DQG�FDUULHG�RQ�WDNLQJ�REOLTXH�SLFWXUHV�RI�
VLWHV���+RZHYHU��,¶P�MXPSLQJ�DKHDG�RI�P\VHOI«��

$W� WKH� WLPH���������3DXO�$VKEHH�VHHPHG�DQ�XQOLNHO\�SHUVRQ� WR�KDYH� OHG� WR� WKH�IRUPDWLRQ�RI�
$$5*���,Q�WKH�����V�KH�ZDV�NQRZQ�DV�D�µEDUURZV�PDQ¶��KDYLQJ�EHHQ�GLJJLQJ�WKHP�VLQFH�WKH�
����V� DQG� SXEOLVKLQJ� WZR� ERRNV� VXPPDULVLQJ� NQRZOHGJH� RI� WKHP� LQ� ����� DQG� ������ �+LV�
DWWDFKPHQW�WR�WKH�DHULDO�ZRUOG�FDPH�WKURXJK�KLV�UROH�DV�D�&RPPLVVLRQHU�IRU�5&+0(�DQG�DV�D�
PHPEHU�RI�WKH�&DPEULGJH�8QLYHUVLW\�&RPPLWWHH�IRU�$HULDO�3KRWRJUDSK\���+H�KDG�DOVR�NQRZQ�
&UDZIRUG��6W�-RVHSK�IURP������DQG�-RKQ�%UDGIRUG�>$VKEHH��SHUV�FRPP����0DUFK�����@�DQG�
ZDV�D�FRPPLWWHH�PHPEHU�DQG�PHHWLQJV�VHFUHWDU\�IRU�WKH�3UHKLVWRULF�6RFLHW\�LQ��DW� OHDVW�� WKH�
����V���,�GRQ¶W�UHPHPEHU�KLP�DWWHQGLQJ�WKH�&%$�PHHWLQJV�LQ������DQG������DOWKRXJK�KH�PD\�
KDYH�EHHQ�DW�WKH�ILUVW�RI�WKHVH�DORQJ�ZLWK�MXVW�DERXW�HYHU\RQH�HOVH���(YHQ�:KHHOHU��SOXV�D�\RXQJ�
ELUG��GURSSHG�LQ�WR�WKH�HYHQLQJ�UHFHSWLRQ�IRU�D�GULQN��

5HJDUGOHVV�RI� ZK\���WKH�IDFW�LV�WKDW�KH� GLG��DV�KLV�DSSHQGHG�OHWWHU�DQG�WKRXJKWV�VKRZ���:KHQ�,�
DVNHG� IRU� SHUPLVVLRQ� WR� SXEOLVK� WKRVH� SDSHUV� 3DXO� ZDV� IODWWHUHG� WR� EH� UHPHPEHUHG� DV� WKH�
LQVWLJDWRU�RI�ZKDW�LV�QRZ�D�ZRUOG�ZLGH�JURXS��

���1RYHPEHU��������/HWWHU�IURP�3DXO�$VKEHH�WR�'DYLG�:LOVRQ�VXJJHVWLQJ�WKH�LGHD�RI�D�µVPDOO�
LQYLWHG�VHPLQDU¶���>$SSHQGHG@�

>������ 'HFHPEHU� ������ � &%$� 6\PSRVLXP�� 7KH� ,PSDFW� RI� $HULDO� 5HFRQQDLVVDQFH� RQ�
$UFKDHRORJ\� �HG�0D[ZHOO�������@�

���'HFHPEHU��������/HWWHU�IURP�'DYLG�:LOVRQ�LQYLWLQJ�SHRSOH�WR�VHPLQDU�

���-DQXDU\��������/HWWHU�IURP�'DYLG�:LOVRQ�FRQILUPLQJ�VHPLQDU�DQG�OLVWLQJ�DWWHQGHHV�

���)HEUXDU\��������6HPLQDU� $UFKDHRORJ\�DQG�$LU�3KRWRJUDSK\��DWWHQGHG�E\�3�$VKEHH��&8&$3�
&RPPLWWHH� ��� 3� -� )RZOHU� �5&+0(�� 6HFUHWDU\��� -� 1� +DPSWRQ� �5&+0(�� $LU�
3KRWRJUDSK\��� '� :� +DUGLQJ� �8QL� RI� (GLQEXUJK�� UHJLRQDO� IOLHU��� '� 0LOHV� �2[IRUG�
$UFKDHRO�8QLW���&�0XVVRQ��&O\ZG�3RZ\V�$UFKDHRO�7UXVW���5�3DOPHU��XQHPSOR\HG���
-�3LFNHULQJ��UHJLRQDO�IOLHU���'�1�5LOH\��UHJLRQDO�IOLHU���-�.�6W�-RVHSK��UHWLUHG���
'�6KHUORFN� �'HSW� RI� WKH�(QYLURQPHQW�� ORFDO� LQVSHFWRU���&�&�7D\ORU� �5&+0(�� ILHOG�
VXUYH\��� *� :HEVWHU� �&%$�� &RPPLWWHH� IRU� $HULDO� 3KRWRJUDSK\��� 5� 3� :KLPVWHU�
�&8&$3���'�5�:LOVRQ��&8&$3���
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��� 1RYHPEHU� ������ � 6HPLQDU� $UFKDHRORJ\� DQG� WKH� 3RVW�UHFRQQDLVVDQFH� XVH� RI� $HULDO�
3KRWRJUDSK\� DWWHQGHG� E\� *� %DUUHWW� �UHJLRQDO� IOLHU�� ,UHODQG��� 5� %HZOH\� �UHVHDUFK�
VWXGHQW��� -� &ROOHQV� �UHVHDUFK� VWXGHQW��� '� (GZDUGV� �1RUIRON�$UFKDHRO�8QLW�� UHJLRQDO�
IOLHU���*�)RDUG��1RUWKDQWV�&&��UHJLRQDO�IOLHU���3�-�)RZOHU��5&+0(���)�*ULIILWK��'HYRQ�
&&��UHJLRQDO�IOLHU���-�1�+DPSWRQ��5&+0(���-�+HGJHV��(VVH[�&&���
1� '� -RKQVRQ� �&RUQZDOO� &RPPLWWHH� IRU� 5HVFXH� $UFKDHRO��� /� 0DFLQQHV� �UHVHDUFK�
VWXGHQW��� *� 6� 0D[ZHOO� �5&$+06��� &� 5� 0XVVRQ� �&3$7��� 5� 3DOPHU� �5&+0(��
XQHPSOR\HG���'�1�5LOH\��UHJLRQDO�IOLHU���-�.�6W�-RVHSK��UHWLUHG���*�6RIIH��5&+0(���*�
-� :DLQZULJKW� �'R(��� *� :HEVWHU� �&%$�� &RPPLWWHH� IRU� $HULDO� 3KRWRJUDSK\��� 5� 3�
:KLPVWHU��&8&$3���'�5�:LOVRQ��&8&$3��

� &RQFOXVLRQV�LQFOXGHG�DQ�DJUHHPHQW�WR�HVWDEOLVK�DQG�LQIRUPDO�JURXS«�

���$SULO��������/HWWHU�IURP�5RZDQ�:KLPVWHU�VXJJHVWLQJ�WKH�IRUPDWLRQ�RI�D�JURXS�DQG�SRVVLEOH�
GDWHV�IRU�LWV�ILUVW�PHHWLQJ��

���-XQH��������/HWWHU�IURP�5RZDQ�:KLPVWHU�ZLWK�URXJK�SURJUDPPH�IRU�D�PHHWLQJ�RI�WKH� $HULDO�
$UFKDHRORJ\�5HVHDUFK�*URXS��RQ�����6HSWHPEHU�������

����6HSWHPEHU��������,QDXJXUDO� $$5*��PHHWLQJ�DWWHQGHG�E\����SHRSOH��
������0DUFK��������6HFRQG� $$5*��PHHWLQJ�
����-DQXDU\��������7KLUG� $$5*��PHHWLQJ�
�����6HSWHPEHU��������)RXUWK� $$5*��PHHWLQJ���%\�WKLV�GDWH�PRUH�DHULDO�SKRWRJUDSKHUV�KDG�EHHQ�

DGPLWWHG�DQG�KDOI�D�GD\�ZDV�DERXW�µWHFKQLTXHV¶�DQG�µRUJDQLVDWLRQ�DQG�VWDQGDUGV¶��

���6HSWHPEHU��������&RQVWLWXWLRQ�DSSURYHG�DW�$*0��

$WWHQGHHV�DW�WKH�ILUVW�PHHWLQJ�PDGH�D�FXULRXV�JURXS��RI�ZKRP�WKH�OHVV�DHULDO�GLGQ¶W�FRPH�EDFN�
PRUH�WKDQ�RQFH�RU�WZLFH��ZKRVH�SUHVHQWDWLRQV�DQG�GLVFXVVLRQ�UDQJHG�IURP�IO\LQJ�WR�FDWDORJXLQJ�
WR�PDSSLQJ��DQDO\VLQJ�DQG�XQGHUVWDQGLQJ���)URP�WKDW�SRLQW�RQ�WKH�QXPEHUV�DWWHQGLQJ�LQFUHDVHG�
GXH� ODUJHO\� WR� 5RZDQ� :KLPVWHU� �$$5*¶V� ILUVW� FKDLUPDQ� ±� DOWKRXJK� WKDW� ZDV� EHIRUH� ZH�
LQWURGXFHG�YRWLQJ���ZKR�ZDV�WKHQ�DW�&8&$3�DQG�XVHG�WR�VFXWWOH�RXW�RI�KLV�URRP�DQG�FRUQHU�DQ\�
FXVWRPHUV�ZLWK�D�YLHZ�WR�SHUVXDGLQJ�WKRVH�HQJDJHG�RQ�DUFKDHRORJLFDO�ZRUN�WR�FRPH�DQG�WHOO�XV�
DERXW�LW���:H�DOVR�KDG�WKH�XVHIXO�DGGLWLRQ�RI�SHRSOH�ZRUNLQJ�RQ�PDSSLQJ�SURMHFWV�LQ�WKH�$LU�
3KRWRJUDSKV�8QLW��5&+0(�>,¶OO�OHDYH�&DWK\�WR�H[SODLQ�MXVW�KRZ� WKH\��FDPH�WR�EH�WKHUH@��DQG�DW�
OHDVW�WZR�RI�WKH�0$�VWXGHQWV�WKDW�'HUULFN�5LOH\�KDG�DW�6KHIILHOG���0DQ\�RI�WKH��WKHQ��ULII�UDII�
HQMR\HG�WKH�"SOHDVXUH�RI�GULQNLQJ�KRPH�EUHZ�ZKLOH�VWD\LQJ�DW�����*OHEH�5RDG��

7KH� HDUO\� PHHWLQJV� ZHUH� IRFXVHG� RQ� XQGHUVWDQGLQJ� ZKDW� ZDV� UHFRUGHG� RQ� DLU� SKRWRV� DQG�
LQFOXGHG� WZR� UHFXUUHQW� WKHPHV� ±� GUDZLQJ� FRQYHQWLRQV� DQG� FODVVLILFDWLRQ�� �$W� WKH� WLPH� WKH\�
VHHPHG�LPSRUWDQW��KRZ�GR�ZH�VKRZ�WKH�VWXII�ZH�PDS�DQG�KRZ�GR�ZH�EHJLQ�WR�PDNH�VHQVH�RI�LW�
DIWHUZDUGV"� � %\� WKHQ� LW� KDG� EHHQ� DJUHHG� WKDW� DQ\� XVHIXO� FODVVLILFDWLRQ� KDG� WR� EH� EDVHG� RQ�
PDSSLQJ�DQG� WKDW�GHVFULSWLRQ�RI� IHDWXUHV� VHHQ�RQ�SKRWRV�PD\�KHOS�FDWDORJXH� WKH�SKRWRV�EXW�
FDQQRW�LQFOXGH�HVVHQWLDOV�VXFK�DV�GLPHQVLRQV�DQG�VR�LV�QRW�PXFK�XVH�WR�DFDGHPLF�VWXGLHV���%\�
WKH�WLPH�FRPSXWHU�JUDSKLFV�KDG�WDNHQ�RYHU�IURP�SHQV�ZH�KDG�DOO�WDFLWO\�DJUHHG�WR�JR�RXU�RZQ�
ZD\V�DQG�GLVFXVVLRQ�RI�GUDZLQJ�FRQYHQWLRQV�GLGQ¶W�UHDZDNHQ�DOWKRXJK�WKH�FODVVLILFDWLRQ�GHEDWH�
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ZDV� NHSW� DOLYH� E\� 5&+0(¶V� 0253+�� XQWLO� WKDW� WRR� GHVFHQGHG� LQWR� VLOHQFH�� � 7KRVH� HDUO\�
PHHWLQJV��ZLWK� WKHLU� VPDOO� QXPEHUV� RI� DFWLYH� SHRSOH� KDG� D� VHQVH� RI� HQTXLU\�� GLVFRYHU\� DQG�
SXUSRVH�WKDW�ZDV�ORVW�RQFH�$$5*�PHHWLQJV�EHFDPH�ODUJHU�ZLWK�PRUH�SROLVKHG�SUHVHQWDWLRQV�
>IRU�D�PXFK�QLFHU�GHVFULSWLRQ�VHH�WKH�ILUVW�SDUDJUDSK�RI�$VKEHH¶V������OHWWHU@���1RZ��ZLWK�RXU�
VPDOO�VWXGHQW�LQYROYHPHQW��ZH�DUH�PLVVLQJ�D�ORW�RI�WKH�HQTXLU\�DQG�SXUVXLW�RI�LGHDV�±�DOWKRXJK�
VWXGHQW�SUHVHQWDWLRQV�ZH�KHDUG�DW�:LQFKHVWHU�LQ������VKRZHG�SURPLVH��

,W�ZDV�'HUULFN�5LOH\�ZKR�DVNHG� LI�ZH�FRXOG� LQ� IXWXUH� LQYLWH�PRUH�DHULDO�SKRWRJUDSKHUV��DQG�
SUHVXPDEO\�WKLV�ZDV�DW�WKH�WKLUG�PHHWLQJ���7KDW�OHG�WR�VRPH�WHGLRXV�µORRN�DW�DOO�WKH�SLFWXUHV�,¶YH�
WDNHQ� WKLV� \HDU¶� SUHVHQWDWLRQV� DQG� D� VXEVHTXHQW� ORVV�RI� GLUHFWLRQ� IRU� WKH�PHHWLQJV� >SHUVRQDO�
YLHZ�@���,Q������'HUULFN�5LOH\�ZHQW�WR�*HUPDQ\�DQG�IOHZ�ZLWK�2WWR�%UDDVFK�ZKR��LQLWLDOO\�ZLWK�
+HOPXW�%HFNHU��FDPH�WR�VXEVHTXHQW�PHHWLQJV�DQG�RSHQHG�$$5*¶V�LQYROYHPHQW�LQ�(XURSH��

)URP� LWV�&DPEULGJH�RULJLQV� DQG� VPDOO�8.�PHPEHUVKLS�$$5*�KDV� JURZQ� WR� D�ZRUOG�ZLGH�
JURXS�RI� VSHFLDOLVWV�DQG�HQWKXVLDVWV� �LI� WKHUH¶V�D�GLIIHUHQFH"��±�HYHQ� LI�PRVW�RI� WKH�ZRUOG� LV�
UHSUHVHQWHG�E\�WZR�EORNHV� LQ� WKH�DQWLSRGHV�DQG�WKUHH� LQ� WKH�$PHULFDV�� �&HUWDLQO\�ZH�KDYH�D�
VWURQJ�(XURSHDQ�PHPEHUVKLS��ZKHUH�%ULWDLQ�LV� QRW��(XURSH��DQG�D�VXEVWDQWLDO�LQYROYHPHQW�LQ�
(XURSH���0XFK�RI�WKH�ODWWHU�LV�GXH�WR�SHUVRQDO�IULHQGVKLSV�DQG�KDV�EHFRPH�SRVVLEOH��RU�HDVLHU��
EHFDXVH�RI�HPDLO�WKURXJK�ZKLFK�ZH�KDYH�HVWDEOLVKHG�D�YHU\�SRZHUIXO�QHWZRUN�WKDW�LQFOXGHV�MXVW�
DERXW�HYHU\RQH��H[FHSW�WKH�)UHQFK��LQYROYHG�LQ�WKH�VXEMHFW��

$W�2WWR¶V�SURPSWLQJ�ZH�XVHG�WKH�DFFXPXODWHG�H[SHUWLVH�LQ�$$5*�WR�UXQ�IRXU�WUDLQLQJ�ZHHNV�LQ�
(XURSH�LQ�ZKLFK�µVWXGHQWV¶�DUH�LQWURGXFHG�WR�IO\LQJ��REOLTXH�SKRWRJUDSK\��SKRWR�LQWHUSUHWDWLRQ�
DQG�PDSSLQJ���7KHUH�DUH�DOVR�WZR�$$5*�UHODWHG�SURMHFWV�WKDW�WDNH�XV�D�OLWWOH�IXUWKHU�HDVW��WKH�
%HZOH\�.HQQHG\�ZRUN�LQ�-RUGDQ�DQG�P\�RZQ�LQWURGXFWLRQ�RI�WKLQJV�DHULDO�DQG�ODQGVFDSH�WR�
$UPHQLD�ZKHUH�,¶YH�EHHQ�KHOSHG�E\�&KULV�0XVVRQ�DQG�$QWMH�)DXVWPDQQ��

6RPHWLPHV�,�ZRQGHU�LI�ZH�DUH�WHDFKLQJ�WKH�ULJKW�WKLQJV�DV�LW�LV�GLIILFXOW�IRU�PH�WR�HDVLO\�UHODWH�
WKH�����V�WHFKQLTXH�RI�VLQJOH�VLWH�SKRWRJUDSK\�ZLWK�WKH�QHHGV�RI�ODQGVFDSH�DUFKDHRORJ\���7KLV�
FDQ�EH�HVSHFLDOO\�SUREOHPDWLF�ZKHUH�ZH�DUH�WU\LQJ�WR�SURPRWH�LWV�XVH�LQ�DQ�DUHD�WKDW�LV�DV�IXOO�
RI�DUFKDHRORJ\�DV�WKH�)RJJLD�DUHD���7KHUH�DOO�ZH�FRXOG�KRSH�WR�GR�ZDV�SLFN�RII�WKH�JRRGLHV�IRU�
SKRWRJUDSK\�±�VRPH�GHPRQVWUDWLRQ�RI�D�µXVHIXO�WHFKQLTXH¶«���0D\EH�LQ�WKH�QH[W�IHZ�\HDUV�
ZH�ZLOO�EH�DEOH�WR�DEDQGRQ�WKH�DUFKDLF�EUDLQ�LQ�WKH�DLU�DQG�OHW�WKH�EUDLQ�RQ�WKH�JURXQG�GR�WKH�
VHDUFKLQJ�LQ�D�PRUH�HIILFLHQW�ZD\�RQ�DSSURSULDWH�SKRWRJUDSKV���,W�LV�SHUKDSV�WLPH�WR�VWRS�EHLQJ�
SURXG�RI� WKH� IDFW� WKDW�DHULDO� VXUYH\�GRHV� WKLQJV�RQ� WKH�FKHDS�DQG�VWDUW� WR�GR� LW�SURSHUO\��
SURIHVVLRQDOO\�� DQG� ZLWK� SURSHU� IXQGLQJ�� � $$5*�PHHWLQJV� FRXOG� XVHIXOO\� TXHVWLRQ� WKH�
HIIHFWLYHQHVV�RI�RXU�GDWD�FROOHFWLQJ�VWUDWHJLHV�DQG�EHJLQ�WR�WHVW�PHDQV�PRUH�DSSURSULDWH�WR����VW�
FHQWXU\�DUFKDHRORJ\���/DQGVFDSH�VWXG\�LV�RQH�DVSHFW�RI�DUFKDHRORJ\�ZKHUH�UHVXOWV�IURP�DHULDO�
VXUYH\�VKRXOG�WDNH�SULPH�SRVLWLRQ���:H�DUH�DEOH�WR�H[DPLQH�FRXQW\��DQG�FRXQWU\�VL]HG�DUHDV�
ZKLOH�H[FDYDWRUV�IXVV�DURXQG�LQ�D�FRXSOH�RI�ILHOGV�DQG�KDYH�WKH�FKHHN�WR�FDOO�WKDW�µODQGVFDSH�
DUFKDHRORJ\¶���,QFUHDVHG�ZRUN�RQ�ODQGVFDSHV�ZRXOG�SURPRWH�DQG�VWUHQJWKHQ�WKH�UROH�RI�DHULDO�
VXUYH\�LQ�DUFKDHRORJ\�DQG�SHUKDSV�$$5*�FDQ�HQFRXUDJH�PRUH�UHVHDUFK�LQ�WKHVH�DSSURDFKHV��
$V�3DXO�$VKEHH�VDLG��ZH�QHHG�WR�ILQG��WHVW�DQG�XVH�RXU�RZQ�ZD\V�RI�GRLQJ�WKDW�WR�GHYHORS�DQ�
DHULDO�DUFKDHRORJ\�WKDW�VWUHWFKHV�EH\RQG�MXVW�WDNLQJ�SLFWXUHV�RI�DUFKDHRORJLFDO�VLWHV��
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3DXO�$VKEHH� ��8QLYHUVLW\�RI�(DVW�$QJOLD�
&HQWUH�RI�(DVW�$QJOLDQ�6WXGLHV�

(DUOKDP�+DOO�
8QLYHUVLW\�RI�(DVW�$QJOLD�

1RUZLFK�15�� �7-�
7HOHSKRQH�1RUZLFK��������������

7HOHJUDSKLF�$GGUHVV�8($125�125:,&+�
���1RYHPEHU������
'U��'��5��:LOVRQ��)6$�
&RPPLWWHH�IRU�$HULDO�3KRWRJUDSK\�
0RQG�%XLOGLQJ�
)UHH�6FKRRO�/DQH�
&DPEULGJH�

'HDU�'DYLG�

,� HQFORVH�� IROORZLQJ� RXU� FKDW�ZKHQ� ,�ZDV� LQ� &DPEULGJH� RQ� ��2FWREHU�� VRPH� QRWLRQV� IRU� D�
SRVVLEOH�VHPLQDU��$�VPDOO�LQYLWHG�VHPLQDU�WR�WDON�RXW�SUREOHPV�EHFDXVH�WKH�FRQIHUHQFHV�VR�IDU��
DQG�WKH�IRUWKFRPLQJ�1RWWLQJKDP�ILHVWD��IRU�DOO�,�NQRZ��DUH�QRUPDOO\�VSRQJ\�DQG�LQFRQFOXVLYH�
DQG�RQH�LV�RQO\�D�UHFLSLHQW�RI�PHDVXUHG�ZRUGV��

,Q�JHQHUDO�,�ZRXOG�ZDQW�WR�ORRN�DW�WKH�ZKROH�WKLQJ�DQG�JLYH�LW�WKH�LQWHOOHFWXDO�UHVSHFWDELOLW\�WKDW�
LW�VKRXOG�KDYH�WRJHWKHU�ZLWK�VRPH�PHDVXUHG�LGHDV��7RS�OLQH�DFDGHPLF�HQGHDYRXU�LV�DW�SUHVHQW�
RQ�VXFK�D�VPDOO�VFDOH�DQG�PRVW�SHRSOH�WKLQN�RI�LW�DV�D�PHDQV�RI�LOOXVWUDWLRQ�UDWKHU�WKDQ�DV��OLNH�
H[FDYDWLRQ�DQG�DQDO\WLFDO�ILHOGZRUN��D�PRGH�RI�UHVHDUFK�ZLWK�LWV�RZQ�PRGHOV��

7KHUH�DUH�FRQVLGHUDWLRQV�WRXFKHG�XSRQ�LQ�������WKDW�DUH�QRZ�LPSHUDWLYH���

�D��$V�3HWHU�)RZOHU�RQFH�VDLG�ZH�QHHG�PDQ\�PRUH�FRPSHWHQW�WKLQNHUV�DQG�LQWHUSUHWHUV�WR�
UDLVH�WKH�VWDQGDUGV�RI�LGHQWLILFDWLRQ�DQG�UHFRUG��7KLV�LV�SDUWLFXODUO\�QHFHVVDU\�DPRQJ�VRPH�
RI�WKH�FRXQW\�XQLWV�HWF��

�E��0XFK�PRUH�ZRUN�WR�PDWFK�:LOWVKLUH��'DUWPRRU�DQG�%RGPLQ�0RRU��ZKHUH�ODQGVFDSHV�
KDYH�EHHQ�LQYHVWLJDWHG��QHHGV�WR�EH�IRVWHUHG��

�F��,�IHHO�WKDW�H[FDYDWLRQ�RI�IODW�VLWHV�LV�VKRZLQJ�GZLQGOLQJ�UHWXUQV��

�G��7KH� FXUUHQW� UDWHV�RI�GHVWUXFWLRQ� LQ� VRPH�DUHDV� LV� VXFK� WKDW� DLU�PD\�EH� OLWWOH� OHIW� IRU�
DQDO\WLFDO�DUFKDHRORJLFDO�DLU�SKRWRJUDSK\�E\�WKH�HQG�RI�WKH�FHQWXU\��

DQG��ODVWO\��ZH�VKRXOG�EH�GLVFXVVLQJ�WKH�QDWXUH�RI�WKH�TXHVWLRQV�WKDW�ZH�VKRXOG�EH�DVNLQJ�DQG�
WKDW�ZH�WKLQN�WKDW�DQDO\WLFDO�DHULDO�SKRWRJUDSK\�FDQ�DQVZHU��

� 3$8/�$6+%((�
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0RQXPHQWV�RU�0DUNLQJV"��6LWHV�RU�6KDSHV"�

���� 7KH�FRQYHQWLRQDO�YLHZ�

�D�PDJLF�DOO�VHHLQJ�H\H� WKDW� LQVWDQWO\�PDNHV�DOO�PDQLIHVW�� ,V� WKH� WUDGLWLRQDO�DLU�SKRWRJUDSK�D�
PLVOHDGLQJ�GRFXPHQW�DQG�KDYH�ZH�EHHQ�OXOOHG�LQWR�D�VHQVH�RI�IDOVH�VHFXULW\"�7KH�IDOODF\�RI�WKH�
VLQJOH�SKRWRJUDSK���

���� 3LWIDOOV�DQG�VRXUFHV�RI�HUURU�

�7KH� FKDUDFWHULVWLFV� RI� TXDWHUQDU\� UHOLFW� IURVW� IHDWXUHV�� FUDFNV�� SLQJRHV�� KHDYHV� HWF�� GHILQHG��
SLWIDOOV�SURGXFHG��WKH�VXEVWDQFH�RI�WKH�'�5��:LOVRQ������SDSHU��DQG�VRXUFHV�RI�HUURU�LGHQWLILHG�
ZLWK�VRPH�VXJJHVWLRQV�IRU�UHFWLILFDWLRQ���

���� $�FUXGH�FODVVLILFDWLRQ�"�

�6HHPLQJO\� UHDGLO\� LGHQWLILDEOH� UD]HG�PRQXPHQWV� �VLQJOH� VLWHV�� H�J�� FDXVHZD\HG� HQFORVXUHV��
ORQJ�EDUURZV��KHQJHV��URXQG�EDUURZV��5RPDQ�IRUWV��HWF���YLV�D�YLV�WKH�SX]]OLQJ�SDOLPSVHVW��7KH�
ILUVW�VHHP�LQVWDQWO\�UHFRJQLVDEOH��WKH�VHFRQG�GHPDQG�GHFLSKHUPHQW��2U�LV�LW�DV�VLPSOH�DV�WKLV�
YLHZ"��

���� 5D]HG�PRQXPHQWV�DQG�VLQJOH�VLWHV�

�7R�ZKDW�H[WHQW�GRHV�WKH�VXEVHTXHQW�H[FDYDWLRQ�RI�VLWHV�VHHQ�DV�FURSPDUNV�IURP�WKH�DLU�FRQILUP�
WKH�LQLWLDO�GLDJQRVLV"��

7KLV�FRXOG�EH�VXSSRUWHG�E\�FDVH�VWXGLHV�±�

�D�� &DXVHZD\HG� HQFORVXUHV� KDYH� EHHQ� H[WHQGHG� EH\RQG� WKH� FKDON� EHFDXVH� RI� DHULDO�
UHFRQQDLVVDQFH��

�E��$�QHZ�ORQJ�EDUURZ�GLVWULEXWLRQ�LQ�(DVW�$QJOLD�±�UHDOLW\�RU�ZLVKIXO�WKLQNLQJ"�

�F��$UH�DOO� ULQJ�GLWFKHV� UD]HG� URXQG�EDUURZV"�7KH�H[SHULHQFHV�RI�H[FDYDWLRQ�RQ� WKH�2[IRUG�
JUDYHOV�DQG�HOVHZKHUH��

�G��$UH�DOO�HQFORVXUHV�HQFORVXUHV�HWF"�

�$OO�WKH�H[DPSOHV�DERYH�DUH�H[WHQVLRQV�RI�DUFKDHRORJLFDO�DVVXPSWLRQ�DQG�WKXV�WKH�TXHVWLRQ�WKDW�
DULVHV� FRXOG� EH� WKDW� VXFFHVVIXO� LGHQWLILFDWLRQ� LV� D� SURMHFWLRQ� �RU� DSSOLFDWLRQ�� RI� ILHOG�
DUFKDHRORJLFDO�DFXPHQ��,Q�RWKHU�ZRUGV�WKH�LQKHUHQW�SUREDELOLWLHV�DUH�FLUFXPVFULEHG���

���� 3DOLPSVHVWV�DQG�WKHLU�GHFLSKHUPHQW�

�$� QXPEHU� RI� VLWXDWLRQV� REWUXGH� XQGHU� WKLV� KHDGLQJ� DQG� VRPH� RI� WKHP� PD\� ZHOO� GHPDQG�
HVSHFLDO�WUHDWPHQW���7KH�VLWXDWLRQV�DUH��±�
�D�� 6LPSOH� VXSHUSRVLWLRQV�� HDUOLHU� EHQHDWK� ODWHU� DQG� ODWHU� XSRQ� HDUOLHU�� &KDUDFWHULVWLFV� DQG�
FLUFXPVWDQFHV"�

�E��6WXGLHV�LQ�WKH�GHYHORSPHQW�RI�ODQGVFDSH�±�6DOLVEXU\�3ODLQ�DQG�&ROOLQ�%RZHQ
V�XVHV�RI�DHULDO�
SKRWRJUDSK\��

�F�� &DVH� VWXGLHV� LQ� WKH� FRQWLQXRXV� DVVHVVPHQW� RI� SURJUHVVLYH� QXPEHUV� RI� SKRWRJUDSKV� RI�
VSHFLILF�VLWHV�DQG�FRQJORPHUDWLRQV��
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���� &RQWLQXRXV�DVVHVVPHQW�

�$W�ZKDW�VWDJH��DQG�LQ�ZKDW�SDUWLFXODU�FLUFXPVWDQFHV��GRHV�WKH�QHHG�IRU�PRUH�SKRWRJUDSKV��DQG�
IXUWKHU� DVVHVVPHQW�� PDNH� LWVHOI� DSSDUHQW"� � 6LPLODUO\�� DW� ZKDW� VWDJH� FDQ� LW� EH� VDLG� WKDW� D�
VDWLVIDFWRU\�DHULDO�UHFRUG�KDV�EHHQ�PDGH"��0RUH�QHHGV�WR�EH�NQRZQ�DERXW�WKH�FRQGLWLRQV�WKDW�
SURGXFH�WKH�RSWLPXP�GHWDLOV���

���� $HULDO�SKRWRJUDSKV�DQG�ILHOG�LQYHVWLJDWLRQV�

�:KDW�DUH�WKH�UXOHV��LI�DQ\��DQG�FDQ�ZH�E\�ILHOG�PHWKRGV�RWKHU�WKDQ�H[FDYDWLRQ�VXSSOHPHQW�DQG�
FODULI\"�,W�KDV�EHHQ�FODLPHG�WKDW�DHULDO�SKRWRJUDSK\�LV�HQRXJK��ZKLOH�RWKHUV�KDYH�VDLG�WKDW�DHULDO�
SKRWRJUDSK\�GLYRUFHG�IURP�RWKHU�DVSHFWV�RI�DUFKDHRORJ\�FRXOG�JULHYRXVO\�HUU���

���� +LJKODQG�]RQH�DSSURDFKHV�

�$V� D� VWDUWLQJ� SDLQW� WKH�'�5��:LOVRQ� SDSHU� LQ� 7KH� (IIHFW� RI�0DQ� RQ� WKH� /DQGVFDSH� RI� WKH�
+LJKODQG�=RQH� ��������:KDW�KDYH�ZH�OHDUQHG�VR�IDU�IURP�'DUWPRRU�DQG�%RGPLQ�0RRU"�'R�WKH�
UHPDLQLQJ� HDUWKZRUNV� RI� WKH� UHOLFW� ODQGVFDSHV� FRPSULVH� D� UHVHUYRLU� RI� DHULDO� SKRWRJUDSKLF�
LQIRUPDWLRQ� WKDW� FDQ� EH� DSSOLHG� WR� ORZODQG� ]RQH� DQG� GHVWUXFWLRQ� VLWXDWLRQV�� :KDW� DUH� WKH�
TXHVWLRQV�WKDW�ZH�VKRXOG�EH�DVNLQJ�RI�WKLV�GLPHQVLRQ�ZKHQ�LW�LV�YLHZHG�IURP�WKH�DLU"��

���� /RZODQG�]RQH�DSSURDFKHV�

�+LVWRULFDOO\�RXU�DHULDO�SKRWRJUDSK\�EHJDQ�RQ�6DOLVEXU\�3ODLQ�� :HVVH[�IURP�WKH�$LU��� $QWLTXLW\���
0DMRU�$OOHQ�HWF�� ,V� D� ORW�RI�RXU� WKLQNLQJ�PRULEXQG�EHFDXVH�RI� LWV�RULJLQV��GHYHORSPHQW� DQG�
LQVXODU�QDWXUH"�6KRXOG�ZH��SHUKDSV��EH�ORRNLQJ�DW�RXU�SUREOHPV�LQ�(XURSHDQ�WHUPV"�,�RIWHQ�WKLQN�
RI� WKH� SDQ�(XURSHDQ� RXWORRN�� ZKLFK� VHHPV� WR� KDYH� EHHQ� ORVW� VLJKW� RI�� WKDW� SRRU� %UDGIRUG�
LQMHFWHG�LQWR�RXU�DIIDLUV��7KHUH�LV�)UHQFK�ZRUN��H�J��WKH�$JDFKH�FRQWULEXWLRQ�LQ�������DQG�,UZLQ�
6FROODU¶V�ZRUN�LQ�WKH�5KHLQODQG��7KH�)UHQFK�VHHP�WR�PH�WR�EH�VWLOO�LQ�VRPHWKLQJ�DNLQ�WR�RXU�
����¶V�GLVFRYHU\�DQG�DZDUHQHVV�VWDJH��RQ�WKH�RWKHU�KDQG�,UZLQ�6FROODU�VHHPV�WR�EH��LQ�WHUPV�RI�
HYDOXDWLRQ� DQG�SORWWLQJ� �E\�PHDQV� GHYLVHG�� SHUKDSV�� IRU� SDUWLFXODU� FLUFXPVWDQFHV��� UDWKHU� LQ�
DGYDQFH�RI�XV��6KRXOG�ZH�QRW�EH�VHHNLQJ�DQ�DVVHVVPHQW�RI�(XURSHDQ�SURJUHVV�DQG�QRUPV"��

����� 7KH�SODFH�RI�DHULDO�SKRWRJUDSK\�LQ�DUFKDHRORJ\�

6KRXOG�ZH�WKLQN�RI�DHULDO�SKRWRJUDSK\�RU�DHULDO�DUFKDHRORJ\"�,V�LW�DQ�DLG�WR�WKH�GLVFLSOLQH�RU�FDQ�
LW�EH�DQ�DOWHUQDWLYH�DUFKDHRORJ\"��,�VWLOO�IHHO�WKDW�D�ORW�RI�RXU�DUFKDHRORJ\�VWLOO�KDV�D�QDUURZ�REMHFW�
ELDV��ZLWK�QR�WKRXJKW�IRU�WKH�DOOHJHG�JRDOV�RI�RXU�ZRUN��6KRXOG�ZH�QRW�UHDSSUDLVH�DUFKDHRORJ\�
DQG� LWV� QDWXUH"� 'R�ZH� VHHN� DQ� XQGHUVWDQGLQJ� RI� DHULDO� SKRWRJUDSK\� ZLWKLQ� D� FRQYHQWLRQDO�
DUFKDHRORJLFDO� IUDPHZRUN� RU� VKRXOG� ZH� VHHN� DQ� XQGHUVWDQGLQJ� RI� RXU� HYLGHQFH� ZLWK� D�
IUDPHZRUN�FRQVWUXFWHG�E\�DHULDO�SKRWRJUDSK\"�2Q�WDS�RU�RQ�WRS"�

����� 7KH�SULQFLSOHV�RI�DHULDO�DUFKDHRORJLFDO�WKLQNLQJ�

�3DVW��WKH�GHYHORSPHQW��WKH�SUHVHQW�DQG�WKH�IXWXUH��$UH�FRPPRQ�ODZV�UHJDUGLQJ�KXPDQ�DFWLYLW\�
LQ� ODQGVFDSH� �L�H��HQFORVXUHV�� VLWLQJ�RI�EDUURZV�� ILHOGV�� VHWWOHPHQWV�HWF���GLVFHUQLEOH� IURP�WKH�
DHULDO�YLHZSRLQW"���

����� &DQ�DHULDO�DUFKDHRORJ\��LQ�WKHRU\�DW�OHDVW��JR�LW�DORQH�"�

�&DQ� LW� GHYHORS� LWV� RZQ� FULWHULD�� PHWKRGV� DQG� PRGHOV"� &DQ� WKH� DHULDO� SKRWRJUDSKLF�
DUFKDHRORJLFDO�UHFRUG�EH�PDGH�WR�VWDQG�DORQH�DQG�DSDUW�IURP�WKH�FRQYHQWLRQDO�DUFKDHRORJLFDO�
VRXUFHV�DQG�WKHLU�PRGHOV�RI�WKH�SDVW"��
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$UFKDHRORJ\�DQG�$HULDO�3KRWRJUDSK\�
>SUREDEO\�KDQGHG�RXW�DW�WKH�ILUVW�PHHWLQJ�����)HEUXDU\�����@�

$V�WKH� KRPPH�WHUULEOH��ZKRVH�XQDUUDQJHG�OHWWHU�OHG�WR�WKLV�VHPLQDU��,�DP�PRUH�WKDQ�DZDUH�RI�P\�
UHVSRQVLELOLWLHV��ZKLFK�DUH��DPRQJ�RWKHU�WKLQJV��WR�EH�EROG��EURDG�DQG�EULHI��7KHUH�DUH�WZR�WKLQJV�WR�
EH�WRXFKHG�XSRQ��DQ�DSSUDLVDO�RI�WKH�UHYROXWLRQDU\�VWUDWHJLF�VLWXDWLRQ�LQ�DUFKDHRORJ\�DW�ODUJH�WKDW�
KDV�HPHUJHG�IURP�DHULDO�SKRWRJUDSK\�DQG�WKH�WDFWLFDO�SULQFLSOHV��RU�PRGLILFDWLRQV�RI�SULQFLSOH��WKDW�
DUH�LQYROYHG�LQ�D�VLWXDWLRQ�ZKHUH�D�UHGLUHFWLRQ�RI�DWWLWXGH�DQG�DFWLRQ�LV�GHVLUDEOH��,Q�RWKHU�ZRUGV��ZH�
DUH�FRQIURQWHG�ZLWK�DQ�XQSUHFHGHQWHG�JHQHUDO�VLWXDWLRQ�DQG�ZH�KDYH�WR�FRQVLGHU�KRZ�RXU�UHVRXUFHV�
FDQ�EH�GLVSRVHG�DQG�KRZ�ZH�FDQ�DGURLWO\�PDQDJH�LW��

$�ZRUG�DERXW�WKH�DFKLHYHPHQWV�RI�DHULDO�SKRWRJUDSK\��,�VHH�WKHP��SULPDULO\��DV�IROORZV��
� ����$Q�DHULDO�SKRWRJUDSK�FDQ�GHSLFW� DQFLHQW� UHPDLQV� DV� D�ZKROH� DQG� IURP�D�SHUVSHFWLYH�

XQREWDLQDEOH�RQ�WKH�JURXQG��,QGHHG��WKHUH�LV�D�XQLTXH�YLHZ�RI�WKHP�WKDW�WKHLU�EXLOGHUV�QHYHU�
GUHDPHG�RI��WKH�H\H�HQFRPSDVVHV�WKHLU�SODQ�DQG�OLQHDPHQWV�DQG�DQ�RUGHUO\�V\VWHP�HPHUJHV��

� ���� 9LD�VKDGRZV��VRLO�PDUNLQJV�DQG�FURSSLQJ�WKHUH�LV�WKH�GLVFRYHU\�RI�VLWHV�WKDW�ZRXOG�QRW�
KDYH� EHHQ� IRXQG� E\� JURXQG� VXUYH\��0RUHRYHU�� RQO\� DHULDO� SKRWRJUDSK\� FDQ� DVVHVV� WKH�
SRWHQWLDO�RI�DQ�DUHD�ZKHUH�WKHUH�DUH�QR�RYHUW�DUFKDHRORJLFDO�UHPDLQV��

�7ZR�RWKHU�REVHUYDWLRQV�PXVW�EH�PDGH�±�
� �D�� 3URIHVVRU� 6W�� -RVHSK¶V� HVWDEOLVKPHQW� RI� KLV� DFDGHPLF� GHSDUWPHQW�� KLV� UHVHDUFK� LQWR�

DSSOLFDWLRQV�DQG�SULQFLSOHV�DQG�YDVW��EXW�RUGHUHG��FROOHFWLRQ�RI�SKRWRJUDSKV��QXPEHULQJ�WHQV�
RI�WKRXVDQGV��DOPRVW�DOO�WDNHQ�E\�KLPVHOI�� 6L�PRQXPHQWXP�UHTXLULV�FLUFXPVSLFH��KLV�ZRUN�LV�
HYHU\ZKHUH�HPXODWHG��LQ�%ULWDLQ�DQG�EH\RQG��

� �E��)URP�DOO�WKLV�ZRUN�KDV�HPHUJHG�WKH�DZHVRPH�UHDOLVDWLRQ�WKDW��DQG�,�FDQ�GR�QR�EHWWHU�WKDQ�
TXRWH�VRPH�RI�3HWHU�)RZOHU
V�ZRUGV��³RYHU�YDVW�WUDFWV�RI�RXU�FRXQWU\VLGH�LW�LV�PLVOHDGLQJ��
LQGHHG��TXLWH�HUURQHRXV�WR�WDON�LQ�WHUPV�RI�VLWHV�DQG�WKHLU�GHQVLW\�IRU�WKH�ZKROH�ODQGVFDSH�LV�
DQ� DUFKDHRORJLFDO� DUWLIDFW´�� 8SVWDQGLQJ� VLWHV� DUH� LVRODWHG� VXUYLYDOV� RI� D� VXEWHUUDQHDQ�
SDOLPSVHVW��

7KH�IRUJRLQJ�IDPLOLDU�IXQGDPHQWDOV�FRQFHDO�D�GHYHORSLQJ�VLWXDWLRQ�IRU��WRGD\��ZH�DUH�IDFHG�ZLWK�DQ�
DVSHFW�RI�WKH�LQIRUPDWLRQ�H[SORVLRQ�RI�UHFHQW�\HDUV��DQ�HQRUPLW\�RI�HYLGHQFH��WKH�WHQV�RI�WKRXVDQGV�
RI�SKRWRJUDSKV�DOUHDG\�WDNHQ�DQG�WKH�P\ULDGV�\HW�WR�EH�WDNHQ��7KH�PLQG�ERJJOHV�DW�WKH�PDJQLWXGH�
RI� WKH� DFFXPXODWLRQ� WKDW�PXVW� H[LVW� DQG� RQH� LV� IULJKWHQHG�ZKHQ� WKLV�PDVV� LV�PDWFKHG�ZLWK� WKH�
KDQGIXO� RI� SURILFLHQW� DUFKDHRORJLFDO� SUDFWLWLRQHUV� DQG� WKH�PLQLVFXOHQW� QXPEHU� RI� DFFRPSOLVKHG�
SHRSOH� ZKR� FDQ� FDUU\� WKH� LQKHUHQW� LGHDV� DQG� DSSOLFDWLRQV� IRUZDUG�� ,W� FRXOG� VHHP� WKDW� ZH� DUH�
HPSOR\LQJ� D� VRXUFH� RI� LQIRUPDWLRQ� WKDW� KDV� RXWVWULSSHG� RXU� SUHVHQW� SRZHUV� RI� HYDOXDWLRQ� DQG�
DVVLPLODWLRQ�� ,QGHHG�LI� LW�ZHUH� WR�EH�RUGDLQHG� WKDW�DOO�DHULDO�REVHUYDWLRQ�VKRXOG�EH�FRQILUPHG�E\�
DUFKDHRORJLFDO�H[FDYDWLRQ�RU�HYHQ�DQDO\WLFDO�ILHOGZRUN�LW�ZRXOG�EH�TXLWH�EH\RQG�DOO�RXU�FXUUHQW��RU�
HYHQ�PRVW�ZLOGO\�HQYLVDJHG��UHVRXUFHV��1RW�RQH�KXQGUHGWK�SDUW�RI�WKH�DFFXPXODWLRQ�FDQ�HYHU�EH�
H[FDYDWHG�QRU�FDQ�LW�HYHU�EH�H[DPLQHG�E\�DQDO\WLFDO�ILHOG�DUFKDHRORJ\��7KXV�ZH�DUH�LQ�D�VLWXDWLRQ�
ZKHUH�ZH�DUH�EHFRPLQJ��DQG�ZLOO�EHFRPH��LQFUHDVLQJO\�FXW�RII�IURP�WKH�FRQYHQWLRQDO�VRXUFHV�RI�
DUFKDHRORJLFDO� LQWHOOLJHQFH�� ,W� WKHUHIRUH� IROORZV� WKDW� WKH� DHULDO� SKRWRJUDSK� ZLOO� EH�� LI� LW� LV� QRW�
DOUHDG\��WKH�VROH�VRXUFH�RI�DUFKDHRORJLFDO�HYLGHQFH�IRU�YDVW�WUDFWV�RI�RXU�FRXQWU\VLGH��
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)URP�WKLV�VLWXDWLRQ�WZR�VWUDWHJLF�IDFWRUV�HPHUJH�ZLWK�IRUFH�DQG�FODULW\��7KH\�DUH��EULHIO\��DV�
IROORZV��±�
� ����7KH�QHHG�IRU�QHZ�PHQWDO�DWWLWXGHV�DQG�PHWKRGRORJLHV�WR�JUDSSOH�ZLWK�DQG�GHIXVH�WKH�

WLPH�ERPE�LQKHUHQW�LQ�WKH�WHQV�RI�WKRXVDQGV�RI�SKRWRJUDSKV�WDNHQ��DQG�\HW�WR�EH�WDNHQ��,I�
WKLV�LV�QRW�SXW�LQ�KDQG�WKH� IXOO� SRWHQWLDO�RI�DHULDO�SKRWRJUDSK\�PD\�QHYHU�EH�UHDOLVHG�DQG�WKH�
UHPDLQV�RQ�DQG�EHQHDWK�RXU�ODQGVFDSHV�QHYHU�UDWLRFLQDWHG��

� ���� 7KH�QHHG�IRU�WKH�IRUPXODWLRQ�RI�DQ�LQWHOOHFWXDO�IUDPHZRUN�ZKLFK�ZLOO�RUGHU�WKLV�PDVV�RI�
PDWHULDO�LQ�LWV�RZQ�ULJKW�DQG�WKXV�DOORZ�LW�WR�EH�LQWHJUDWHG�LQWR�SUHKLVWRU\�DQG�KLVWRU\��

7KHVH�WKLQJV�ZLOO�QRW�EH�HDV\�WR�EULQJ�LQWR�EHLQJ��7KHUH�DUH�PDQ\�REVWDFOHV�WR�EH�VXUPRXQWHG��EXW�
WKH�UHZDUGV�DUH�JUHDW��$SDUW�IURP�DEOH�PHQ�DQG�WKH�LQHYLWDEOH�PRQH\�LQYROYHG�LQ�DQ\�ODUJH�VFDOH�
DUFKDHRORJLFDO�DVSLUDWLRQ��RQH�RU�WZR�IDFWRUV�PXVW�EH�PHQWLRQHG��)LUVW�RI�DOO�WKHUH�LV�WKH�IDOODF\�WKDW�
DOO�DQG�VXQGU\�LQYROYHG�LQ�DUFKDHRORJLFDO�DFWLYLW\�DUH�FRPSHWHQW�WR�H[SORLW�WKLV�GLPHQVLRQ�WR�WKH�IXOO��
7KLV� DWWLWXGH� LV� IUDXJKW� ZLWK� GDQJHU� DQG� FRPSDUDEOH� RQO\� ZLWK� WKH� FRQYHQWLRQDO� YLHZ� RI� WKH�
DOO�VHHLQJ�H\H�DQG�WKH�VLPSOH�SKRWRJUDSK��:LWK�WKHVH�WKLQJV�WKHUH�LV� WKH�FXULRXV�DQWKURSRORJLFDO�
DWWLWXGH� ZKLFK� EHOLHYHV� WKDW� DQ� DHULDO� SKRWRJUDSK� FDSWXUHV� WKH� VSLULW� DQG� VXEVWDQFH� RI� VLWH� RU�
PRQXPHQW�DQG�WKDW�QR�IXUWKHU�DFWLRQ�LV�QHFHVVDU\��7KH�FDPHUD�KDV�UHSODFHG�WKH�KXPDQ�H\H�DQG�WKH�
KXPDQ�PLQG��2QH�VHHV�WKLV�LQ�DFWLRQ�GXULQJ�ILHOG�FRQIHUHQFHV�ZKHQ�RQH�LV�QHDU�GHDIHQHG�E\�WKH�
FRPELQHG�FOLFN�RI� FDPHUD� VKXWWHUV��2Q� WKH�FUHGLW� VLGH� OHW� LW� EH� VDLG� WKDW� WKH� UDWLRFLQDWLRQ�RI� WKH�
FXOWXUDO�WRSRJUDSKLHV�UHYHDOHG�E\�DHULDO�SKRWRJUDSK\�ZRXOG�SURYLGH�D�QHZ�YLVLRQ�RI�WKH�SDVW�ZKLFK�
ZRXOG�WUDQVFHQG�PHUH�SKRWRJUDSKV�RI�REOLWHUDWHG�PRQXPHQWV��,W�LV�QRZ�PRUH�WKDQ�D�FHQWXU\�VLQFH�
WKH�SXEOLFDWLRQ�RI�6LU�-RKQ�/XEERFN
V� 3UHKLVWRULF�7LPHV��\HW��ZLWK�QRWDEOH�H[FHSWLRQV��SUHKLVWRU\�LV�
QR� PRUH� WKDQ� UHILQHG� FODVVLILFDWLRQV�� EURXJKW� DERXW� E\� WKH� DFFXPXODWLRQ� RI� QHZ� SKHQRPHQD��
(YHU\WKLQJ� LV�GHWDLOHGO\�GHVFULEHG�EXW�� LW� FDQ�EH�DVNHG�� DUH�ZH�DQ\�FORVHU� WR� XQGHUVWDQGLQJ� RXU�
SUHKLVWRULF� SDVW"� ,QGHHG�� RZLQJ� WR� RXU� HVVHQWLDOO\� HDUWKERXQG� YLHZ�� ZH� PD\� EH� GLJJLQJ� XS�
UHGXQGDQW�LQIRUPDWLRQ��EXW�ZLWK�DQ�DHULDO�YLHZ��DQG�HYHQ�PRGHVW�FRQVROLGDWLRQ�E\�H[FDYDWLRQ��DV�LQ�
WKH�FDVH�RI�WKH�FDXVHZD\HG�HQFORVXUHV��ZH�VKRXOG�EH�ZRUNLQJ�LQ�D�QHZ�GLPHQVLRQ��$�VLJQLILFDQW�
VDPSOH�RI�WKH�SDOLPSVHVW��WKRVH�ZKROH�ODQGVFDSHV�WKDW�DUH�DUFKDHRORJLFDO�DUWLIDFWV��VKRXOG�UHIOHFW�DV�
GR�RQH�RU�WZR�V\VWHPV�RI�ORFDWLRQ�DQG�DUUDQJHPHQW�RI�VWDQGLQJ�PRQXPHQWV��WKH�HFRQRPLF�DQG��PRUH�
LPSRUWDQWO\��WKH�VRFLDO�VWUXFWXUH�RI�WKH�VRFLHW\�WR�ZKLFK�WKH\�EHORQJHG��,Q�WKLV�WKHUH�FRXOG�EH�DQ�
LPSRUWDQW� VWHS� WRZDUGV� XQGHUVWDQGLQJ� WKH� PHFKDQLVP� RI� RXU� SUHKLVWRULF� SDVW� DV� GLVWLQFW� IURP�
GHVFULELQJ�LWV�UHPDLQV��

:H�KDYH�VHHQ�VRPHWKLQJ�RI�WKH�SUHGLFDPHQW�WKDW�KDV�DULVHQ�DQG�WKH�VWUDWHJLF�FKDOOHQJHV�WKDW�HPHUJH��
7KLV� OHDYHV� WKH�TXHVWLRQ�RI�RXU� LPPHGLDWH��DQG� ORQJHU� WHUP�� WDFWLFV��7KDW� LV�� ILUVWO\��KRZ�GR�ZH�
GLVSRVH�RXU�UHVRXUFHV�DQG��VHFRQGO\��KRZ�VKDOO�ZH�PDQDJH�WKHP�DQG�RXU�HQGHDYRXUV"�

:LWK�UHJDUG�IRU� WKH�GLVSRVDO�RI�UHVRXUFHV��RXU� ORJLVWLFV��PRYHPHQW�DQG�SURYLVLRQ�� WKHUH�DUH� WZR�
TXHVWLRQV�WKDW�PXVW�EH�DVNHG�DQG��LI�SRVVLEOH��DQVZHUHG�LQ�RXU�ILUVW�VHVVLRQ��IRU� ZH�PXVW�HYDOXDWH�
RXU�HIIHFWLYHQHVV��7KHVH�ORJLVWLFDO�TXHVWLRQV�DUH�±�
� ���� ,V�RXU� UHFRQQDLVVDQFH�EHLQJ�FDUULHG�RXW� HFRQRPLFDOO\� DQG�HIILFLHQWO\� DQG��PRUHRYHU��

VKRXOG�LWV�UHVXOWV�EH�EHWWHU�PRQLWRUHG"�
� ����+RZ�GR�ZH�RUJDQLVH�RXU�UHVRXUFHV��RXU�IO\LQJ�SURJUDPPHV��WUDLQLQJ�DQG�SXEOLFDWLRQV"�

:KHQ�ZH�WXUQ�WR�RXU�XOWLPDWH�PDQDJHPHQW�RI�WKH�VLWXDWLRQ��DV�LW�LV�DQG�DV�LW�PD\�GHYHORS��ZKLFK�
SURFHVV� ZLOO� EH� PRGXODWHG� E\� WKH� TXDOLW\� RI� RXU� ORJLVWLFDO� PDQLSXODWLRQ�� PDWWHUV� HQWDLOLQJ�
FRPPLWPHQW�DQG�FKDQJH�RI�GLUHFWLRQ�REWUXGH��2XU�FRQVLGHUDWLRQV�DUH�DV�IROORZV�±�
� �D��,V�WKH�WLPH�QRW�ULJKW�IRU�DQDO\VLV�DQG�LQWHUSUHWDWLRQ�WR�EHJLQ�LQ�HDUQHVW�ZKLOH�VLWHV�DUH�VWLOO�

LQ�D�FRQGLWLRQ�LQ�ZKLFK�WKH\�FDQ��LI�QHFHVVDU\��EH�H[DPLQHG�RQ�WKH�JURXQG"��,Q�WKLV�FRQWH[W�
RQH�FRXOG�ZHOO�WKLQN�RI�WKH�H[WHQVLRQ�RI�WKH�NQRZQ�GLVWULEXWLRQ�E\�WKHVH�DHULDO�PHDQV��DQG�LWV�
VXEVHTXHQW�WHUUHVWULDO�YDOLGDWLRQ��RI�RXU�FDXVHZD\HG�HQFORVXUHV���
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� �E��:KDW�XVH�LV�WKHUH�LQ�ZDLWLQJ�XQWLO�WKH�HQG�RI�WKH�FHQWXU\��E\�ZKLFK�WLPH�RXU�UHFRUGV�PLJKW�
EH�PDVVLYH��EXW�PRVW�RI�WKH�VLWHV�QR�ORQJHU�LQ�H[LVWHQFH��WR�EHJLQ�WR�HYDOXDWH"�

� �F��&ODULILFDWLRQ�� LQGHHG�� H[SRVLWLRQ�� LV� QHHGHG� UHJDUGLQJ� WKH� UROH� WKDW� WKH�SKRWRJUDSK\�RI�
FURSPDUNV�DQG�HDUWKZRUNV�FDQ�SOD\��7KHLU�SRWHQWLDOV�DQG�OLPLWDWLRQV�IRU�DHULDO�DUFKDHRORJ\��
IRU�DQDO\WLFDO�ILHOG�DUFKDHRORJ\��IRU�H[FDYDWRUV�DQG�IRU��WKDW�PDWWHU��IRU�ODQGVFDSH�KLVWRULDQV�
DQG�JHRJUDSKHUV��

$�ORQJ�VWDQGLQJ�FULWLFLVP�RI�UHVFXH�DUFKDHRORJ\�LV�WKDW�SURJUHVV�LV�GHWHUPLQHG�E\�IDFWRUV�H[WUDQHRXV�
WR� WKH�GLVFLSOLQH�� DOWKRXJK�� IURP� WLPH� WR� WLPH��HIIHFWLYH� UHVHDUFK�KDV�EHHQ�FDUULHG�RXW�ZLWKLQ� LWV�
IUDPHZRUN��7KH�SURJUHVV�RI�DHULDO�SKRWRJUDSK\��RU�HYHQ�DHULDO�DUFKDHRORJ\�DV�ZH�PD\��RQH�GD\��EH�
DEOH�WR�WHUP�RXU�HIIRUWV��FDQ�EH�DIIHFWHG�LQ�OLNH�PDQQHU��6RPHWKLQJ�WKDW�DIIHFWV�ERWK�WKH�GLVSRVDO�RI�
UHVRXUFHV�DQG�WKH�PDQDJHPHQW�RI�RXU�HQGHDYRXUV�LV�WKH�FRQWLQXLQJ�GHVWUXFWLRQ�E\�SORXJKLQJ�DQG�
GHYHORSPHQW��RI�SKHQRPHQD�WKDW�PLJKW�EH�REVHUYHG�DQG�UHFRUGHG�IURP�WKH�DLU��7KH�TXHVWLRQ�WKDW�
PXVW�EH�DVNHG�LV�KRZ�XUJHQW�LV�WKH�QHHG�IRU�IXUWKHU�ZRUN�LQ�WKH�DLU��LQ�WKH�IDFH�RI�WKLV�FRQWLQXLQJ�
GHVWUXFWLRQ�DQG�VKRXOG�UHVRXUFHV�EH�GHSOR\HG�IRU�LWV�IXUWKHUDQFH"�

,Q�FRQFOXVLRQ��LI�ZH�DUH�WR�IRUPXODWH�DQ�LQWHOOHFWXDO�IUDPHZRUN�ZKLFK�ZLOO�RUGHU�WKH�UDZ�PDWHULDOV�
RI�DQ�DHULDO�DUFKDHRORJ\�LQ�WKHLU�RZQ�ULJKW��LW�PXVW�LQYROYH�FODVVLILFDWLRQ�DQG�FKURQRORJ\��7KLV�LV�
QRW� IRU� RQH� PRPHQW�� WR� VXJJHVW� WKDW� WKHUH� LV� DW� SUHVHQW� QR� RUGHU� ZKHUH� WKH� UHVXOWV� RI� DHULDO�
REVHUYDWLRQ�DQG�SKRWRJUDSK\�DUH�LQYROYHG��IRU��DOPRVW�IURP�WKH�RXWVHW��FDXVHZD\HG�HQFORVXUHV�KDYH�
EHHQ�VHHQ�DV�GLIIHUHQW�IURP��VD\��,URQ�$JH�VHWWOHPHQWV�RU�5RPDQ�0DUFKLQJ�&DPSV��� DQG� &HOWLF�
)LHOGV�IURP�FHQWXULDWLRQ��7KH�SRLQW�LV�WKDW�WKH�GHVLJQDWLRQ�RI�IODWWHQHG�VLWHV�LQYROYHV�WKH�SURMHFWLRQ�
RI�DUFKDHRORJLFDO�DVVXPSWLRQV�WKDW�KDYH�EHHQ�GHYLVHG�IRU�VWDQGLQJ�HDUWKZRUNV��7KLV�SURFHVV�KDV�QRW�
EHHQ�ZLWKRXW� FRQVLGHUDEOH� DQG� GUDPDWLF� VXFFHVV�� DV� ZLWQHVV� RXU� SUHVHQW�GD\� YLHZ� RI� 1HROLWKLF�
FDXVHZD\HG�HQFORVXUHV��EXW�LW�LV�QRW�D�V\VWHP�DOZD\V�EDVHG�XSRQ�WKH�LQKHUHQW�FKDUDFWHULVWLFV�RI�WKH�
REVHUYHG�SKHQRPHQD��D�FRQGLWLRQ�QHFHVVDU\�IRU�DQ�LQWHJUDO�V\VWHP�RI�RUGHU��

:H�DUH�OHIW�WKHQ�ZLWK�WZR�DOWHUQDWLYHV�±�
� �D�� $� VLWXDWLRQ� ZKHUHE\� DOO� REVHUYDWLRQV� ZLOO� EH� FRQGLWLRQHG� E\� WKH� UHVXOWV� DWWDLQHG� LQ�

DQRWKHU� GLPHQVLRQ� RI� DUFKDHRORJ\� DQG� WKXV� WKH�PRVW� WKDW�PLJKW� EH� DFKLHYHG�ZRXOG� EH��
SHQGLQJ�WHUUHVWULDO�LQYHVWLJDWLRQ��VFKHGXOHV�RI�SRWHQWLDO��LQKHUHQW�SRVVLELOLW\��

RU�
� �E�� $� V\VWHP� RI� V\QWD[LV�� EDVHG� XSRQ� WKH� REVHUYHG� QXDQFHV� RI� WKH� DHULDOO\�UHFRUGHG�

SKHQRPHQD��WKH�JURXSLQJ�WRJHWKHU�RI�OLNHV�DQG�WKH�FRXQWHU�SURFHVV�RI�WKH�GLVDVVRFLDWLRQ�RI�
XQOLNHV��HDFK�FODVV�RU�NLQG�FRQVLVWLQJ�RI�PHPEHUV�KDYLQJ�FHUWDLQ�FKDUDFWHULVWLFV�LQ�FRPPRQ��
7KLV�PD\�DOORZ��XOWLPDWHO\��D�OLQHDU�V\VWHP�ZLWK�FRDUVH�FKURQRORJLFDO�YDOLGLW\��

,Q�SUDFWLFH�WKH�LQWHOOHFWXDO�FRQVWUXFWV��RU��LI�\RX�ZLOO��FRQFHSWXDO�PRGHOV�RI�DQ�DHULDO�DUFKDHRORJ\��
FRXOG� EH� FRPSDUDEOH�ZLWK�� IRU� H[DPSOH�� WKRVH� FHUDPLF��PHWDO� DQG�PRQXPHQWDO� YHUVLRQV� RI� RXU�
%URQ]H�$JH���(DFK�KDV�LWV�RZQ�UXOHV�RI�RUGHU�DQG�HDFK�FDQ�VWDQG��WR�VRPH�H[WHQW��DW�OHDVW��DORQH��
2QO\�ZKHQ�ZH�FDQ�H[SUHVV�FRQYLQFLQJ�QRWLRQV�RI�RXU�SUHKLVWRULF�DQG�SDUDKLVWRULF�SDVW�VROHO\� LQ�
WHUPV�RI�DHULDOO\�JDUQHUHG�PDWHULDO�ZLOO�DQ�DHULDO�DUFKDHRORJ\�REWDLQ��

� 3$8/�$6+%((�
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$V�\RX¶OO�VHH�IURP�LWV�GDWH�RI�DSSURYDO��RXU�&RQVWLWXWLRQ�KDV�UHPDLQHG�XQFKDQJHG�IRU����\HDUV��
'LVFXVVLRQ�DPRQJ�WKH�&RPPLWWHH�KDV�OHG�WR�FKDQJHV�EHLQJ�VXJJHVWHG��GHWDLOHG�DW�WKH�HQG��WR�
WDNH�DFFRXQW�RI�RXU�H[SDQVLRQ�LQWR�(XURSH�DQG�WKH�XVH�RI�HPDLO�IRU�PXFK�RI�WKH�&RPPLWWHH¶V�
ZRUN��LH�RXU�PHHWLQJ�WKUHH�WLPHV�D�\HDU�LV�DQ�XQQHFHVVDU\�H[SHQVH����2XU�WKDQNV�JR�WR�'DY\�
6WUDFKDQ�ZKR�� LQ�KLV�UROH�DV�YLFH�FKDLU��YROXQWHHUHG� WR�VORJ� WKURXJK� WKH�RULJLQDO�GRFXPHQW��
FRQYHUW�LW�WR�GLJLWDO�IRUPDW�DQG�PDNH�WKH�DJUHHG�FKDQJHV��
:H�DVN�WKDW�WKHVH�EH�DSSURYHG�E\�PHPEHUV�DW�WKH�$*0�LQ�6HSWHPEHU�������

7+(�$(5,$/�$5&+$(2/2*<�5(6($5&+�*5283�

&RQVWLWXWLRQ�RI�7KH�$HULDO�$UFKDHRORJ\�5HVHDUFK�*URXS�
$SSURYHG�DW�WKH�$QQXDO�*HQHUDO�0HHWLQJ�RI����6HSWHPEHU������

��1DPH�
����7KH�QDPH�RI�WKH�$VVRFLDWLRQ�VKDOO�EH�
7KH�$HULDO�$UFKDHRORJ\�5HVHDUFK�*URXS
��

��2EMHFW�
����7KH�REMHFW�RI� WKH�*URXS�VKDOO�EH� WR�DGYDQFH� WKH�HGXFDWLRQ�RI� WKH�SXEOLF� LQ�DUFKDHRORJ\�
�LQFOXGLQJ�WKH�PDQ�PDGH�ODQGVFDSH�DQG�WKH�EXLOW�HQYLURQPHQW��WKURXJK�WKH�SURPRWLRQ�RI�KLJK�
VWDQGDUGV�RI�UHVHDUFK��DSSOLFDWLRQ�DQG�FRPPXQLFDWLRQ�LQ�WKH�ILHOGV�RI�DLU�SKRWRJUDSK\�DQG�RWKHU�
PHWKRGV�RI�UHPRWH�VHQVLQJ��

����,Q�IXUWKHUDQFH�RI�WKLV�REMHFW��EXW�QRW�IXUWKHU�RU�RWKHUZLVH��WKH�*URXS�PD\��

D��DUUDQJH�ZLWKLQ�HDFK�\HDU��RQ�LWV�RZQ�RU�ZLWK�RWKHUV��DW�OHDVW�RQH�PDMRU�PHHWLQJ�RQ�WKH�VXEMHFW�
RI�DHULDO�DUFKDHRORJ\�DQG�UHODWHG�VWXGLHV��RSHQ�ERWK�WR�PHPEHUV�DQG�WR�QRQ�PHPEHUV��

E��DUUDQJH��RQ�LWV�RZQ�RU�ZLWK�RWKHUV��VXFK�DGGLWLRQDO�PHHWLQJV��H[KLELWLRQV��FRXUVHV��IUDPLQJ�
VFKHPHV�RU�RWKHU�IXQFWLRQV�DV�LW�PD\�GHHP�DSSURSULDWH��

F��HQFRXUDJH�LQWHUFKDQJH�EHWZHHQ�LWV�PHPEHUV��DQG�EHWZHHQ�LWV�PHPEHUV�DQG�RWKHU�LQGLYLGXDOV�
RU�VHFWLRQV�RI�VRFLHW\��RQ�WKH�VXEMHFW�RI�DHULDO�DUFKDHRORJ\�DQG�UHODWHG�VWXGLHV��

G��SXEOLVK�RU�DVVLVW�LQ�WKH�SXEOLFDWLRQ�RI�SHULRGLFDOV��SDPSKOHWV��OHDIOHWV��QHZVOHWWHUV�DQG�VLPLODU�
PDWHULDO�UHODWLQJ�WR�DHULDO�DUFKDHRORJ\��

H��HQFRXUDJH�WKH�GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�DERXW�DHULDO�DUFKDHRORJ\�LQ�QHZVSDSHUV��MRXUQDOV�
DQG�RWKHU�SXEOLFDWLRQV��DQG�WKURXJK�UDGLR��WHOHYLVLRQ�DQG�RWKHU�PHGLD��

I� SURYLGH�� ZKHUH� DSSURSULDWH�� DGYLFH� DQG� UHFRPPHQGDWLRQV� RQ� PDWWHUV� LQYROYLQJ� DHULDO�
DUFKDHRORJ\�DQG�UHODWHG�DSSOLFDWLRQV�RI�UHPRWH�VHQVLQJ��

J��HVWDEOLVK�DQG�PDLQWDLQ�OLDLVRQ�ZLWK�DSSURSULDWH�LQGLYLGXDOV�DQG�LQVWLWXWLRQV�DW�ORFDO��QDWLRQDO�
DQG�LQWHUQDWLRQDO�OHYHO��

K��UDLVH�IXQGV�DQG�LQYLWH�RU�UHFHLYH�FRQWULEXWLRQV�IURP�DQ\�SHUVRQ��SHUVRQV�RU�LQVWLWXWLRQ�E\�ZD\�
RI�VXEVFULSWLRQ��GRQDWLRQ��ORDQ�RU�RWKHUZLVH��SURYLGHG�WKDW�WKH�*URXS�VKDOO�QRW�XQGHUWDNH�DQ\�
SHUPDQHQW�WUDGLQJ�DFWLYLW\�LQ�WKH�UDLVLQJ�RI�IXQGV�IRU�WKH�VDLG�REMHFW��

L�� GR�DOO�VXFK�RWKHU�WKLQJV�DV�VKDOO�IXUWKHU�WKH�REMHFW�RI�WKH�*URXS��
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��0HPEHUVKLS�
����0HPEHUVKLS�RI�WKH�*URXS�VKDOO�EH�RSHQ�WR�LQGLYLGXDOV�RU�LQVWLWXWLRQV�LQWHUHVWHG�LQ�IXUWKHULQJ�
WKH�REMHFW�RI� WKH�*URXS��SDUWLFLSDWLQJ�LQ�LWV�DFWLYLWLHV�RU�UHFHLYLQJ�WKH�EHQHILW�RI� LWV�VHUYLFHV��
$SSOLFDWLRQV�IRU�PHPEHUVKLS�VKDOO�EH�PDGH�WR�WKH�+RQRUDU\�6HFUHWDU\�RQ�D�IRUP�SURYLGHG�E\�
WKH�*URXS��7KH�*HQHUDO�&RPPLWWHH�VKDOO�KDYH�DEVROXWH�GLVFUHWLRQ�WR�UHIXVH�PHPEHUVKLS�WR�DQ\�
SHUVRQ� RU� LQVWLWXWLRQ� ZLWKRXW� JLYLQJ� UHDVRQ� WKHUHIRUH�� PHPEHUVKLS� VKDOO� QRW� EH� UHIXVHG��
KRZHYHU��ZLWKRXW�MXVW�FDXVH��

����0HPEHUVKLS�VKDOO�EH�LQ�WKUHH�FODVVHV��DV�IROORZV��

D��2UGLQDU\�0HPEHUVKLS��RSHQ�WR�LQGLYLGXDOV��2UGLQDU\�0HPEHUV�VKDOO�EH�HQWLWOHG�WR�UHFHLYH�
VLQJOH�FRSLHV�RI�DOO�FRPPXQLFDWLRQV�UHODWLQJ�WR�WKH�PHHWLQJV�DQG�DFWLYLWLHV�RI�WKH�*URXS��DORQJ�
ZLWK�VLQJOH�FRSLHV�RI�DQ\�JHQHUDO�LVVXH�SXEOLFDWLRQV��LQFOXGLQJ�WKH�*URXS
V�MRXUQDO��LI�DQ\��DQG�
WKH�ULJKW�WR�H[HUFLVH�D�VLQJOH�YRWH�DW�*HQHUDO�0HHWLQJV��

E��,QVWLWXWLRQDO�0HPEHUVKLS�� RSHQ� WR� JURXSV� RU� LQVWLWXWLRQV�� ,QVWLWXWLRQDO�0HPEHUV� VKDOO� EH�
HQWLWOHG�WR�UHFHLYH�WZR�FRSLHV�RI�DOO�FRPPXQLFDWLRQV�UHODWLQJ�WR�WKH�PHHWLQJV�DQG�DFWLYLWLHV�RI�
WKH�*URXS��DORQJ�ZLWK�VLQJOH�FRSLHV�RI�DQ\�JHQHUDO�LVVXH�SXEOLFDWLRQV��LQFOXGLQJ�WKH�
*URXS
V�
MRXUQDO�� LI�DQ\��DQG�WKH�ULJKW�WR�H[HUFLVH�WKURXJK�D�QRPLQDWHG�UHSUHVHQWDWLYH�D�VLQJOH�YRWH�DW�
*HQHUDO�0HHWLQJV��

&��+RQRUDU\�0HPEHUVKLS�� ZKLFK�PD\� EH� FRQIHUUHG� E\� YRWH� RI� WKH� PHPEHUVKLS� LQ� *HQHUDO�
0HHWLQJ�RQ�LQGLYLGXDOV�RU�LQVWLWXWLRQV�LQ�UHFRJQLWLRQ�RI�GLVWLQJXLVKHG�VHUYLFH�LQ�WKH�ILHOGV�RI�
DHULDO� DUFKDHRORJ\� RU� UHODWHG� DSSOLFDWLRQV� RI� UHPRWH� VHQVLQJ�� DV� D�PHDQV� RI� IRVWHULQJ�ZLGHU�
FRPPXQLFDWLRQ�RU�LQWHUFKDQJH��HVSHFLDOO\�DW�LQWHUQDWLRQDO�OHYHO���RU�IRU�VXFK�RWKHU�UHDVRQ�DV�WKH�
PHPEHUVKLS�PD\�IURP�WLPH�WR�WLPH�GHHP�DSSURSULDWH��+RQRUDU\�0HPEHUV��ZKHWKHU�LQGLYLGXDOV�
RU�LQVWLWXWLRQV��VKDOO�HQMR\�WKH�VDPH�ULJKWV�DV�2UGLQDU\�RU�,QVWLWXWLRQDO�0HPEHUV�UHVSHFWLYHO\��

��2IILFHUV�DQG�*HQHUDO�&RPPLWWHH�
����6XEMHFW�WR�UHVROXWLRQ�E\�WKH�PHPEHUVKLS�LQ�*HQHUDO�0HHWLQJ��WKH�DIIDLUV�RI�WKH�*URXS�VKDOO�
EH�FRQGXFWHG�E\�D�*HQHUDO�&RPPLWWHH�FRQVLVWLQJ�RI�D�&KDLUPDQ��9LFH�&KDLUPDQ��+RQRUDU\�6HF�
�ZKHWKHU�YRWLQJ�RU�QRQ�YRWLQJ��DQG�7UHDVXUHU��DV�PD\�EH�GHWHUPLQHG�IURP�WLPH�WR�WLPH�E\�WKH�
PHPEHUVKLS�LQ�*HQHUDO�0HHWLQJ��,Q�DGGLWLRQ��WKH�JURXS�PD\�DSSRLQW�DQ\�QXPEHU�RI�H[�RIILFLR�
PHPEHUV�WR�FDUU\�RXW�VSHFLILF�WDVNV��

����7KH�&KDLUPDQ�VKDOO�SUHVLGH�DW�DOO�PHHWLQJV�RI�WKH�*URXS�RU�*HQHUDO�&RPPLWWHH�DW�ZKLFK�
KH�VKH� LV� SUHVHQW�� ,Q� WKH� DEVHQFH� RI� WKH�&KDLUPDQ� WKLV� UHVSRQVLELOLW\� VKDOO� IDOO� WR� WKH�9LFH��
&KDLUPDQ�RU��LQ�KLV�KHU�DEVHQFH��WR�VXFK�RWKHU�PHPEHU�DV�WKRVH�SUHVHQW�VKDOO�GHFLGH�IRU�WKDW�
PHHWLQJ� DQG� WKDW� PHHWLQJ� DORQH�� 7KH� &KDLUPDQ� VKDOO�� LQ� FRQVXOWDWLRQ� ZLWK� WKH� +RQRUDU\�
6HFUHWDU\� DQG� RWKHU� RIILFHUV�� GUDZ� XS� WKH� DQQXDO� UHSRUW� RI� WKH� *HQHUDO� &RPPLWWHH� IRU�
SUHVHQWDWLRQ�WR�WKH�$QQXDO�*HQHUDO�0HHWLQJ��

����7KH�9LFH�&KDLUPDQ�VKDOO�IRU�WKH�SXUSRVHV�RI�FRQWLQXLW\�QRUPDOO\�EH�WKH�LPPHGLDWH�SDVW��
&KDLUPDQ��,Q�WKH�HYHQW�RI�WKH�LPPHGLDWH�SDVW�&KDLUPDQ�EHLQJ�XQZLOOLQJ�RU�XQDEOH�WR�VHUYH��RU�
EHLQJ� XQDFFHSWDEOH� WR� WKH�PHPEHUVKLS� E\� YRWH� DW� 7KH�$QQXDO� *HQHUDO�0HHWLQJ�� WKH�9LFH��
&KDLUPDQ� VKDOO� EH� DQRWKHU� LQGLYLGXDO�PHPEHU� RI� WKH�*URXS� HOHFWHG� DW� WKH�$QQXDO�*HQHUDO�
0HHWLQJ�RU��LQ�WKH�DEVHQFH�RI�VXFK�HOHFWLRQ��DSSRLQWHG�E\�WKH�*HQHUDO�&RPPLWWHH�LQ�WKH�PDQQHU�
GHVFULEHG�LQ�����EHORZ��

����7KH�+RQRUDU\�6HFUHWDU\�VKDOO�PDNH�DUUDQJHPHQWV�IRU�*HQHUDO�0HHWLQJV�RI�WKH�*URXS�DQG�
IRU� PHHWLQJV� RI� WKH� *HQHUDO� &RPPLWWHH� DQG� DQ\� VXE�FRPPLWWHHV�� IRU� WKH� FLUFXODWLRQ� RI�
LQIRUPDWLRQ� WR�PHPEHUV�� DQG� IRU� WKH�*URXS
V� FRPPXQLFDWLRQV�ZLWK� RXWVLGH� LQGLYLGXDOV� DQG�
LQVWLWXWLRQV��7KH�+RQRUDU\�6HFUHWDU\�VKDOO�WDNH�PLQXWHV�RI�WKH�SURFHHGLQJV�RI�DOO�PHHWLQJV�DW�
ZKLFK� KH�VKH� LV� SUHVHQW�� DQG� VKDOO� HQWHU� WKHP� SURPSWO\� LQ� D� PLQXWH� ERRN� ZKLFK� VKDOO� EH�
DYDLODEOH�IRU� LQVSHFWLRQ�E\�DQ\�PHPEHU�RQ�ZULWWHQ�DSSOLFDWLRQ�WR� WKH�+RQRUDU\�6HFUHWDU\�RU�
&KDLUPDQ�� ,Q� WKH� DEVHQFH�RI� WKH�+RQRUDU\�6HFUHWDU\�PLQXWHV� VKDOO� EH� WDNHQ�E\� D� VXEVWLWXWH�
DSSRLQWHG� IURP� WKH� PHPEHUV� SUHVHQW� E\� WKH� FKDLUPDQ� RI� WKH� PHHWLQJ�� DQG� VKDOO� EH�
FRPPXQLFDWHG� SURPSWO\� WR� WKH� +RQRUDU\� 6HFUHWDU\� IRU� LQFOXVLRQ� LQ� WKH� PLQXWH� ERRN�� 7KH�
+RQRUDU\�6HFUHWDU\�VKDOO�PDLQWDLQ�DQ�XS�WR�GDWH�UHJLVWHU�RI�WKH�PHPEHUV�RI�WKH�*URXS�DQG�RI�
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WKHLU�FODVVHV�RI�PHPEHUVKLS��

����7KH�*HQHUDO�&RPPLWWHH��WKURXJK�D�QRPLQDWHG�RIILFHU��VKDOO�UHFHLYH�RQ�DFFRXQW�DQG�IRU�WKH�
XVH�RI�WKH�*URXS�DOO�VXPV�RI�PRQH\�GXH�WR��GRQDWHG�WR�RU�RQ�ORDQ�WR�WKH�*URXS��7KH�QRPLQDWHG�
RIILFHU�VKDOO�NHHS�D�UHJXODU�DFFRXQW�RI�DOO�UHFHLSWV�DQG�SD\PHQWV�DQG�RI�WKH�IXQGV��DVVHWV�DQG�
OLDELOLWLHV�RI�WKH�*URXS�DQG�VKDOO�SUHSDUH�DQQXDO�DFFRXQWV�DV�VSHFLILHG�LQ�����EHORZ��

���� 7KH� *HQHUDO� &RPPLWWHH�� WKURXJK� DQ� DSSURSULDWH� RIILFHU�� VKDOO� KDYH� FKDUJH� RI� WKH�
SUHSDUDWLRQ�� SURGXFWLRQ� DQG� GLVWULEXWLRQ� RI� WKH� *URXS
V� RIILFLDO� SXEOLFDWLRQV�� LQFOXGLQJ� LWV�
DQQXDO�RU�RFFDVLRQDO� MRXUQDO�� LI�DQ\��7KH�RIILFHU�FRQFHUQHG�PD\�EH�DVVLVWHG�E\�RQH�RU�PRUH�
DVVLVWDQWV� DQG�RU� E\� DQ� (GLWRULDO� %RDUG� VHOHFWHG� E\� WKH� *HQHUDO� &RPPLWWHH� IURP� WKH�
PHPEHUVKLS�RI�WKH�*URXS��

����7KH�0HHWLQJV�6HFUHWDU\�VKDOO�EH�UHVSRQVLEOH�WR�WKH�*HQHUDO�&RPPLWWHH�IRU�WKH�DUUDQJHPHQW�
RI�IDFLOLWLHV��LQIRUPDWLRQ�DQG�ERRNLQJV�IRU�FRQIHUHQFHV�DQG�IRU�RWKHU�PHHWLQJV�RI�WKH�*URXS�QRW�
GHDOW�ZLWK�E\�WKH�+RQRUDU\�6HFUHWDU\��

����7KH�*HQHUDO�&RPPLWWHH�VKDOO�PHHW�DW�OHDVW�RQFH�GXULQJ�LWV�WHUP�RI�RIILFH��D�TXRUXP�VKDOO�
FRQVLVW�RI�WKUHH�PHPEHUV��LQFOXGLQJ�HLWKHU�WKH�&KDLUPDQ�RU�+RQRUDU\�6HFUHWDU\��'HFLVLRQV�LQ�
*HQHUDO�&RPPLWWHH�VKDOO�EH�E\�VLPSOH�PDMRULW\�RI�WKRVH�SUHVHQW�DQG�YRWLQJ��WKH�FKDLUPDQ�RI�WKH�
PHHWLQJ�KROGLQJ�D�VHFRQG�DQG�GHFLGLQJ�YRWH��

���� 7KH� *HQHUDO� &RPPLWWHH� PD\� DSSRLQW� LQGLYLGXDO� PHPEHUV�� VXE�FRPPLWWHHV� RU� ZRUNLQJ�
SDUWLHV�WR�WDNH�FKDUJH�RI�SDUWLFXODU�HYHQWV�RU�WR�GHDO�ZLWK�VSHFLILF�DVSHFWV�RI�WKH�*URXS
V�DIIDLUV��
6XFK� LQGLYLGXDOV�� VXE�FRPPLWWHHV� RU� ZRUNLQJ� SDUWLHV� VKDOO� EH� UHVSRQVLEOH� WR� WKH� *HQHUDO�
&RPPLWWHH�RU�WR�DQ�LQGLYLGXDO�RIILFHU�DFWLQJ�RQ�LWV�EHKDOI��DQG�DSSRLQWPHQWV�VKDOO�EH�GHHPHG�WR�
ODSVH�RQFH�WKH�DFWLYLW\�RU�DVSHFW�RI�WKH�*URXS
V�DIIDLUV�KDV�EHHQ�GHDOW�ZLWK�WR�WKH�VDWLVIDFWLRQ�RI�
WKH�*HQHUDO�&RPPLWWHH��

��(OHFWLRQ�DQG�UHSODFHPHQW�RI�RIILFHUV�
����7KH�RIILFHUV�RI�WKH�*URXS�VKDOO�EH�HOHFWHG�DQQXDOO\�E\�EDOORW�DW�WKH�$QQXDO�*HQHUDO�0HHWLQJ��
1RPLQDWLRQ� IRUPV� VKDOO� EH� VHQW� WR� DOO�PHPEHUV� QRW� OHVV� WKDQ� ��� GD\V� EHIRUH� WKH�0HHWLQJ��
&RPSOHWHG�IRUPV�EHDULQJ�WKH�QDPHV�RI�WKH�FDQGLGDWHV�DQG�WKH�QDPHV�DQG�VLJQDWXUHV�RI�VLQJOH�
SURSRVHUV�DQG�VHFRQGHUV��ZKR�VKDOO�EH�LQGLYLGXDO�RU�LQVWLWXWLRQDO�PHPEHUV�RI�WKH�*URXS��VKDOO�
EH�UHWXUQHG�WR�WKH�+RQRUDU\�6HFUHWDU\�QRW�OHVV�WKDQ���GD\V�EHIRUH�WKH�0HHWLQJ�DORQJ�ZLWK�WKH�
ZULWWHQ�DJUHHPHQW�RI�WKH�FDQGLGDWH�WR�VWDQG�IRU�RIILFH��

���� 7KH� WHUP� RI� RIILFH� VKDOO� EH� XQWLO� WKH� QH[W� $QQXDO� *HQHUDO� 0HHWLQJ�� 7KH� &KDLUPDQ��
9LFH�&KDLUPDQ��+RQRUDU\�6HFUHWDU\��DQG�0HHWLQJV�6HFUHWDU\�DQG�DQ\�RWKHU�RIILFHU�FXUUHQWO\�LQ�
SRVW�VKDOO�EH�HOLJLEOH�IRU�UH�HOHFWLRQ�VR�DV�WR�VHUYH�XS�WR�D�PD[LPXP�RI�WKUHH�VXFFHVVLYH�WHUPV�
RI� RIILFH� EXW� WKHUHDIWHU� VKDOO� QRW� EH� HOLJLEOH� IRU� HOHFWLRQ� WR� WKH� VDPH� SRVW� XQWLO� WKH�*HQHUDO�
0HHWLQJ�QH[W�IROORZLQJ�WKDW�DW�ZKLFK�WKH\�UHWLUH�IURP�RIILFH��

���� 6KRXOG� DQ\� RIILFH� EHFRPH� YDFDQW� E\� GHDWK�� UHVLJQDWLRQ� RU� RWKHU� UHDVRQ� WKH� *HQHUDO�
&RPPLWWHH� VKDOO� KDYH� SRZHU� WR� ILOO� WKH� RIILFH� E\� DG� KRF� DSSRLQWPHQW� IURP� WKH� 2UGLQDU\�
0HPEHUVKLS�RI�WKH�*URXS�XQWLO�WKH�QH[W�$QQXDO�*HQHUDO�0HHWLQJ��

��*HQHUDO�0HHWLQJV�
����7KH�$QQXDO�*HQHUDO�0HHWLQJ�VKDOO�QRUPDOO\�EH�KHOG�ZLWKLQ�WKH�PRQWKV�RI�6HSWHPEHU�WR�
1RYHPEHU�HDFK�\HDU��DQG�LQ�DQ\�FDVH�DW�LQWHUYDOV�RI�QRW�OHVV�WKDQ���PRQWKV�QRU�JUHDWHU�WKDQ���
PRQWKV��7KH�0HHWLQJ�PD\�EH�KHOG�LQ�DVVRFLDWLRQ�ZLWK�RWKHU�DFWLYLWLHV�SURPRWHG�E\�RU�VXSSRUWHG�
E\�WKH�*URXS��VR�ORQJ�DV�WKLV�LV�FRQVLGHUHG�DSSURSULDWH�E\�WKH�*HQHUDO�&RPPLWWHH��7KH�EXVLQHVV�
RI�WKH�PHHWLQJ�VKDOO�EH�WR�DSSURYH�WKH�PLQXWHV�RI�WKH�SUHYLRXV�$QQXDO�0HHWLQJ��WR�UHFHLYH�WKH�
DQQXDO�UHSRUW�RI�WKH�*HQHUDO�&RPPLWWHH��WR�H[DPLQH�WKH�DXGLWHG�DFFRXQWV�IRU�WKH�SUHYLRXV����
PRQWKV�� WR�HOHFW�RIILFHUV�IRU� WKH�IROORZLQJ�\HDU�� WR�VHW�VXEVFULSWLRQ� OHYHOV�� WR�DSSRLQW�RQH�RU�
PRUH�DXGLWRUV�DQG�WR�FRQVLGHU�DQ\�6SHFLDO�5HVROXWLRQ�RU�5HVROXWLRQV�GXO\�SURSRVHG�DQG�QRWLILHG�
WR�WKH�PHPEHUVKLS�DV�VSHFLILHG�LQ�����EHORZ��1RW�OHVV�WKDQ����GD\V�ZULWWHQ�QRWLFH�VKDOO�EH�JLYHQ�
WR�DOO�PHPEHUV�RI�WKH�SODFH�DQG�DJHQGD�IRU�WKH�PHHWLQJ��$�TXRUXP�VKDOO�FRQVLVW�RI�RQH�TXDUWHU�
RI�WKH�FXUUHQW�PHPEHUVKLS�RI�WKH�FRXQWU\�KRVWLQJ�WKH�PHHWLQJ��LQFOXGLQJ�DW�OHDVW�WZR�RIILFHUV��
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,Q�WKH�HYHQW�RI�D�TXRUXP�QRW�EHLQJ�SUHVHQW�WKH�PHPEHUVKLS�VKDOO�EH�LQIRUPHG�DQG�JLYHQ�DW�OHDVW�
���GD\V�ZULWWHQ�QRWLFH�RI�WKH�WLPH��SODFH�DQG�DJHQGD�IRU�D�UHFRQYHQHG�PHHWLQJ��DW�ZKLFK�WZR�
RIILFHUV�DQG�WKH�PHPEHUV�SUHVHQW�VKDOO�FRQVWLWXWH�D�TXRUXP��

���� 2UGLQDU\� *HQHUDO� 0HHWLQJV� PD\� EH� KHOG� DW� WKH� GLVFUHWLRQ� RI� WKH� *HQHUDO� &RPPLWWHH��
PHPEHUV� EHLQJ� JLYHQ� DW� OHDVW� ��� GD\V�ZULWWHQ� QRWLFH� RI� WKH� WLPH�� SODFH� DQG� DJHQGD� IRU� WKH�
PHHWLQJ��$�TXRUXP�VKDOO�FRQVLVW�RI�RQH�TXDUWHU�RI�WKH�FXUUHQW�PHPEHUVKLS��LQFOXGLQJ�DW�OHDVW�
WZR�RIILFHUV��

���� 6SHFLDO� 0HHWLQJV� PD\� EH� UHTXLVLWLRQHG� DW� DQ\� WLPH� E\� WKH� &KDLUPDQ�� WKH� *HQHUDO�
&RPPLWWHH�� WKH� PHPEHUVKLS� LQ� *HQHUDO� 0HHWLQJ�� RU� E\� DQ\� ILYH� LQGLYLGXDO� PHPEHUV� RU�
UHSUHVHQWDWLYHV� RQ� ZULWWHQ� DSSOLFDWLRQ� WR� WKH� +RQRUDU\� 6HFUHWDU\�� 7KH� PHHWLQJ� VKDOO� EH�
FRQYHQHG�ZLWKLQ����GD\V�RI�VXFK�UHTXLVLWLRQ��DOO�PHPEHUV�EHLQJ�JLYHQ�DW�OHDVW���GD\V�ZULWWHQ�
QRWLFH� RI� WKH�WLPH��SODFH�DQG�DJHQGD�IRU�WKH�PHHWLQJ��1R�EXVLQHVV�VKDOO�EH�FRQVLGHUHG�DW�VXFK�D�
PHHWLQJ� RWKHU� WKDQ� WKDW� IRU� ZKLFK� LW� ZDV� FRQYHQHG�� RQH� VL[WK� RI� WKH� FXUUHQW� PHPEHUVKLS��
LQFOXGLQJ�DW�OHDVW�WZR�RIILFHUV��VKDOO�FRQVWLWXWH�D�TXRUXP��
����:LWK�WKH�H[FHSWLRQ�RI�FKDQJHV�WR�WKH�FRQVWLWXWLRQ�RU�GLVVROXWLRQ�RI�WKH�*URXS��DV�SURYLGHG�
LQ�����DQG������EHORZ��GHFLVLRQV�DQG�HOHFWLRQV�DW�*HQHUDO�0HHWLQJV�VKDOO�E\�VLPSOH�PDMRULW\��
WKH� FKDLUPDQ� RI� WKH� PHHWLQJ� KROGLQJ� D� VHFRQG� DQG� GHFLGLQJ� YRWH�� ,QVWLWXWLRQV� PD\� EH�
UHSUHVHQWHG� E\� SHUVRQV�ZKR� DUH� QRW� LQGLYLGXDO�PHPEHUV� RI� WKH�*URXS�� EXW� QR� SHUVRQ� VKDOO�
H[HUFLVH�D�YRWH�ERWK�DV�DQ�LQGLYLGXDO�PHPEHU�DQG�DV�DQ�LQVWLWXWLRQDO�UHSUHVHQWDWLYH�RQ�WKH�VDPH�
UHVROXWLRQ��

����$PHQGPHQWV�RU�DGGLWLRQV�WR�WKH�FRQVWLWXWLRQ�PD\�RQO\�EH�PDGH�E\�6SHFLDO�5HVROXWLRQ�DW�DQ�
$QQXDO� *HQHUDO� 0HHWLQJ� DV� VSHFLILHG� LQ� ���� DERYH�� RU� DW� D� 6SHFLDO� 0HHWLQJ� FRQYHQHG� DV�
VSHFLILHG�LQ�����DERYH��VXFK�DPHQGPHQWV�RU�DGGLWLRQV�VKDOO�UHTXLUH�D�PDMRULW\�RI�WZR�WKLUGV�RI�
WKH�PHPEHUV�RU�UHSUHVHQWDWLYHV�SUHVHQW�DQG�YRWLQJ��1R�PRWLRQ�SDVVHG�DW�VXFK�D�PHHWLQJ�VKDOO�
EH�YDOLG�LI�LW�ZRXOG�KDYH�WKH�HIIHFW�RI�FDXVLQJ�WKH�*URXS�WR�FHDVH�WR�TXDOLI\�IRU�FKDULWDEOH�VWDWXV�
DW�ODZ��

��,QFRPH�DQG�SURSHUW\�
����7KH�LQFRPH�DQG�SURSHUW\�RI�WKH�*URXS�VKDOO�EH�DSSOLHG�VROHO\�WR�LWV�VWDWHG�REMHFW�DQG�QR�
SRUWLRQ� WKHUHRI� VKDOO� EH� SDLG� RU� WUDQVIHUUHG� GLUHFWO\� RU� LQGLUHFWO\� E\� ZD\� RI� GLYLGHQG� RU�
RWKHUZLVH� E\�ZD\�RI� SURILW� WR� DQ\�PHPEHU� RI� WKH�*URXS��2IILFHUV� RU�PHPEHUV� HQJDJHG� RQ�
RIILFLDO� GXWLHV� RQ� EHKDOI� RI� WKH� *URXS� PD\�� KRZHYHU�� EH� SDLG� UHDVRQDEOH� RXW�RI�SRFNHW�
H[SHQVHV��SURYLGHG�WKDW�VXFK�SD\PHQWV�DUH�UHSRUWHG�WR�WKH�QH[W�$QQXDO�*HQHUDO�0HHWLQJ�DV�SDUW�
RI�WKH�DXGLWHG�DFFRXQWV�RI�WKH�*URXS��

����7KH�*URXS�PD\�DFTXLUH�DVVHWV�RU�HTXLSPHQW�UHOHYDQW�WR�LWV�VWDWHG�REMHFW�DQG�DGPLQLVWUDWLYH�
QHHGV��DFTXLVLWLRQV�DQG�GLVSRVDOV��LQFOXGLQJ�WKH�LQLWLDO�FRVW�DQG�WKH�ZULWWHQ�GRZQ�YDOXH��VKDOO�EH�
UHSRUWHG�WR�WKH�QH[W�$QQXDO�*HQHUDO�0HHWLQJ�DV�SDUW�RI�WKH�DXGLWHG�DFFRXQWV�RI�WKH�*URXS��

��3UHSDUDWLRQ��DXGLWLQJ�DQG�SUHVHQWDWLRQ�RI�DFFRXQWV�
����7KH� ILQDQFLDO� \HDU� RI� WKH�*URXS� VKDOO� EHJLQ�RQ� WKH� ILUVW� GD\�RI�$XJXVW� HDFK�\HDU��7UXH�
DFFRXQWV�VKDOO�EH�NHSW�E\�DQ�RIILFHU�QRPLQDWHG�E\�WKH�*HQHUDO�&RPPLWWHH�RI�DOO�VXPV�RI�PRQH\�
UHFHLYHG�RU�H[SHQGHG�RQ�EHKDOI�RI�WKH�JURXS��ZLWK�GHWDLOV�RI�WKHLU�SXUSRVH��DQG�RI�WKH�SURSHUW\��
FUHGLWV�DQG�OLDELOLWLHV�RI�WKH�*URXS��7KH�DFFRXQWV�VKDOO�EH�RSHQ�WR�LQVSHFWLRQ�E\�DQ\�PHPEHU�RQ�
ZULWWHQ�DSSOLFDWLRQ�WR�WKH�+RQRUDU\�6HFUHWDU\�RU�&KDLUPDQ��

����$W�WKH�HQG�RI�HDFK�ILQDQFLDO�\HDU��DQG�DW�DQ\�RWKHU�WLPH�GHFLGHG�E\�WKH�*HQHUDO�&RPPLWWHH��
WKH� DFFRXQWV� RI� WKH� *URXS� VKDOO� EH� H[DPLQHG� DQG� WKH� FRUUHFWQHVV� RI� WKH� EDODQFH� VKHHW�
DVFHUWDLQHG�E\�RQH�RU�PRUH�DXGLWRUV�DSSRLQWHG�DW�WKH�SUHFHHGLQJ�$QQXDO�*HQHUDO�0HHWLQJ��7KH�
DXGLWRU�RU�DXGLWRUV�VKDOO�KDYH�DFFHVV�DW�DOO�UHDVRQDEOH�WLPHV�WR�WKH�DFFRXQWV�RI�WKH�*URXS��7KH�
UHPXQHUDWLRQ��LI�DQ\��RI�WKH�DXGLWRU�RU�DXGLWRUV�VKDOO�EH�GHFLGHG�E\�WKH�*HQHUDO�&RPPLWWHH��

����$W� WKH�HQG�RI�HDFK�ILQDQFLDO�\HDU� WKH�RIILFHU�QRPLQDWHG�E\�WKH�*HQHUDO�&RPPLWWHH�VKDOO�
SUHSDUH�D�VWDWHPHQW�RI�LQFRPH�DQG�H[SHQGLWXUH�IRU�WKH�\HDU�DQG�D�EDODQFH�VKHHW�LQFOXGLQJ�WKH�
FXUUHQW� DVVHWV� DQG� OLDELOLWLHV� RI� WKH�*URXS� IRU� SUHVHQWDWLRQ� DORQJ�ZLWK� D� VWDWHPHQW� IURP� WKH�
DXGLWRU�RU�DXGLWRUV�WR�WKH�$QQXDO�*HQHUDO�0HHWLQJ��
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��$QQXDO�VXEVFULSWLRQV�
����(YHU\�PHPEHU�VKDOO�SD\�RQ�DFFHSWDQFH�LQWR�PHPEHUVKLS�DQG�RQ�WKH�ILUVW�GD\�RI�-DQXDU\�LQ�
HDFK� VXEVHTXHQW� \HDU� VXFK� VXP� RI�PRQH\� DV�PD\� EH� GHWHUPLQHG� IURP� WLPH� WR� WLPH� E\� WKH�
PHPEHUVKLS�LQ�*HQHUDO�0HHWLQJ�IRU�HDFK�FODVV�RI�PHPEHUVKLS�RI�WKH�*URXS��

����0HPEHUV�ZKRVH�VXEVFULSWLRQV�DUH� LQ�DUUHDUV���PRQWKV�DIWHU� WKH�GXH�GDWH� VKDOO�EH�VHQW�D�
UHPLQGHU�DQG�PD\�DW�WKH�GLVFUHWLRQ�RI�WKH�*HQHUDO�&RPPLWWHH�EH�UHPRYHG�IURP�WKH�FLUFXODWLRQ�
OLVW�IRU�RIILFLDO�FRPPXQLFDWLRQV�DQG�VHUYLFHV�XQWLO�SD\PHQW�KDV�EHHQ�UHFHLYHG��0HPEHUV�ZKRVH�
VXEVFULSWLRQV� DUH� PRUH� WKDQ� ��� PRQWKV� LQ� DUUHDUV� PD\� DW� WKH� GLVFUHWLRQ� RI� WKH� *HQHUDO�
&RPPLWWHH�EH�UHPRYHG�IURP�PHPEHUVKLS��DQG�EH�VR�QRWLILHG��SURYLGHG�WKDW�D�ILQDO�UHPLQGHU�KDV�
EHHQ�VHQW�DW�WKH�HQG�RI�WKH�ILQDQFLDO�\HDU�IRU�ZKLFK�SD\PHQW�ZDV�QRW�UHFHLYHG��

���'LVVROXWLRQ�RI�WKH�*URXS�
�����7KH�*URXS�VKDOO�QRW�EH�GLVVROYHG�H[FHSW�DW�D�6SHFLDO�0HHWLQJ�FRQYHQHG�IRU�WKLV�SXUSRVH��
$Q\� PRWLRQ� RI� GLVVROXWLRQ� PXVW� EH� SDVVHG� E\� D� WZR�WKLUGV� PDMRULW\� RI� WKH� PHPEHUV� RU�
UHSUHVHQWDWLYHV�SUHVHQW�DQG�YRWLQJ��

����� ,Q� WKH� HYHQW� RI� GLVVROXWLRQ� WKH� IXQGV� DQG� SURSHUW\� RI� WKH� *URXS� UHPDLQLQJ� DIWHU� WKH�
SD\PHQW�RI�DOO�GHEWV�DQG�OLDELOLWLHV�VKDOO�QRW�EH�GLVWULEXWHG�GLUHFWO\�RU�LQGLUHFWO\�DPRQJVW�WKH�
PHPEHUV�RI�WKH�*URXS�EXW�VKDOO�EH�WUDQVIHUUHG�WR�VXFK�LQVWLWXWLRQ�RU�LQVWLWXWLRQV�KDYLQJ�VLPLODU�
REMHFWV�WR�WKDW�RI�WKH�*URXS�DV�WKH�6SHFLDO�0HHWLQJ�VKDOO�DSSURYH�E\�VLPSOH�PDMRULW\��SURYLGHG�
WKDW�VXFK�LQVWLWXWLRQ�RU�LQVWLWXWLRQV�WKHPVHOYHV�SURKLELW�WKH�GLVWULEXWLRQ�RI�LQFRPH�DQG�SURSHUW\�
WR�DQ�H[WHQW�DW�OHDVW�DV�JUHDW�DV�WKDW�LQ�����RI�WKLV�FRQVWLWXWLRQ��

3URSRVHG�FKDQJHV�WR�$$5*�FRQVWLWXWLRQ��
����
5HPRYH�³7KH�*URXS
V�SULQFLSDO�DUHD�RI�RSHUDWLRQ�VKDOO�EH�WKH�8QLWHG�.LQJGRP�DQG�5HSXEOLF�
RI�,UHODQG��EXW�QHLWKHU�DFWLYLWLHV�QRU�PHPEHUVKLS�QHHG�EH�OLPLWHG�WR�WKHVH�DUHDV�DORQH� �́

����
5HPRYH�³DQG�VLJQHG�E\�WZR�LQGLYLGXDO�PHPEHUV��1R�SHUVRQ�RU�LQVWLWXWLRQ�VKDOO�EH�GHHPHG�D�
PHPEHU�XQWLO�VXFK�DSSOLFDWLRQ�KDV�EHHQ�DSSURYHG�E\�WKH�*HQHUDO�&RPPLWWHH��ZKLFK�VKDOO�KDYH�
DEVROXWH�GLVFUHWLRQ� WR� UHIXVH�PHPEHUVKLS� WR�DQ\�SHUVRQ�RU� LQVWLWXWLRQ�ZLWKRXW�JLYLQJ� UHDVRQ�
WKHUHIRUH��PHPEHUVKLS�VKDOO�QRW�EH�UHIXVHG��KRZHYHU��ZLWKRXW�MXVW�FDXVH� �́

$GG� ³7KH� *HQHUDO� &RPPLWWHH� VKDOO� KDYH� DEVROXWH� GLVFUHWLRQ� WR� UHIXVH� PHPEHUVKLS� WR� DQ\�
SHUVRQ� RU� LQVWLWXWLRQ� ZLWKRXW� JLYLQJ� UHDVRQ� WKHUHIRUH�� PHPEHUVKLS� VKDOO� QRW� EH� UHIXVHG��
KRZHYHU��ZLWKRXW�MXVW�FDXVH� �́

����
$GG�³DQG�7UHDVXUHU �́

$GG�³,Q�DGGLWLRQ�� WKH�JURXS�PD\�DSSRLQW�DQ\�QXPEHU�RI�H[�RIILFLR�PHPEHUV� WR� WKH�*HQHUDO�
&RPPLWWHH�LQ�RUGHU�WR�FDUU\�RXW�VSHFLILF�WDVNV� �́

����
$GG�³RI�WKH�FRXQWU\�KRVWLQJ�WKH�PHHWLQJ �́

����
5HPRYH�³WZLFH �́

$GG�³RQFH �́
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Photographic archives and historical cartography: the case of Kyme (NA). 

Methodological problems and objectives 
 

Laura Del Verme 
Ma la città non dice il suo passato,  

lo contiene come le linee di una mano, 

scritto negli spigoli delle vie,  

nelle griglie delle finestre,  

negli scorrimano delle scale,  

nelle antenne dei parafulmini,  

nelle aste delle bandiere,  

ogni segmento rigato a sua volta di graffi,  

segettature, intagli, svirgole. 

Italo Calvino, Le città Invisibili, ‘Le città e la memoria. 3’ 

 

 

The Site  

Kyme (Cuma) is a well-known euboican 

colony in Campania and with Baiae castle, the 

Roman Forts of Misenun and Port of Trade of 

Puteoli, forms one of the most important 

archaeological and cultural areas in South Italy 

(Fig 1). 

 

 

Figure 1.  Kyme, location. 

 

The area of the ancient city has changed over 

the time.  The bradisim, a peculiar natural 

phenomenon of the Campi Flegrei landscape, 

modified the coast line and, at the end of the 

eighteenth century, the drainage of Lake Licola 

also modified the ground north of the hill of 

Kyme.  

 

The site of the first Greek colony in the West 

has been well-known since 1606, when the 

fortuitous discovery of statues started during 

clandestine excavations that continued, 

especially in the cemeteries, over the next two 

centuries. Towards the end of that period, in 

the eighteenth century, two important books 

were written by De Jorio (1822) and Beloch 

(1890).  In these they described some civil and 

religious monuments of the ancient Geek and 

Roman city and prepared some good maps of 

the site. The most complete of those maps has 

been transformed using Irwin Scollar’s 

‘stretch’ algorithm (2003) to fit a recent IGM 

map.  The resulting colour composite map 

cannot be illustrated here as it loses too much 

information when converted to greyscale.   

 

The National Heritage excavation in the city 

centre started in 1910 but it was only in the 

years between 1952 and 1975 that most of the 

religious and civil monuments were explored. 

After this period and until 1994 there were no 

systematic digs at Kyme.  From 1994 

excavation was carried out by the European 

Kyme Project to investigate the Roman Foro, 

the Amphitheatre, the Roman Cemeteries and 

the Northern Fortifications Walls and Gate. 

This work is ongoing. 

 

Background 

In 1960 RAF photos were first used to study 

the landscape and to research the port. The 

works of Paget  (1968) and Schmiedt (1966) 

showed the Greek and Roman port to be on the 

south-west coast and this reconstruction was 

based on the presence, under the Acropolis of 

Kyme, of a Roman tunnel known as the crypta 
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URPDQD��� $QRWKHU� IDFWRU� WKDW� DSSHDUHG� WR�
FRQILUP�WKLV�SURSRVDO��ZDV�WKH�SUHVHQFH��QH[W�WR�
WKH� KLOO� RI� .\PH�� RI� D� ODUJH� µFDQDO¶�� FOHDUO\�
YLVLEOH� RQ� WKH� 5$)� DHULDO� SKRWRV�� WKDW� ZDV�
LQWHUSUHWHG�DV�HQWUDQFH�WR�WKH�SRUW��$�UHODWLYHO\�
UHFHQW� GLJ� E\� WKH� 1DWLRQDO� ,WDOLDQ� +HULWDJH�
DORQJ�WKLV�µFDQDO¶�DQG�WKH�UHFHQW�H[FDYDWLRQ�RI�
-��%HUDUG¶V�)UHQFK�WHDP�QHDU�WKH�DUHD�RI�/LFROD�
ODNH�VHHPV�WR� LQYDOLGDWH� WKLV�SURSRVDO��%DWV� HW�
DOLL���������

,Q� ����� -RKDQQRZVN\� XVHG� WKH� VDPH�
SKRWRJUDSKLF� GRFXPHQWDWLRQ� EXW� RQO\� WR�
GHVFULEH� D� ORQJ� VWUHWFK� RI� D� IDPRXV� 5RPDQ�
FDQDO�� EHWZHHQ� /DNH� /LFROD� DQG� WKH� DQFLHQW�
WRZQ� RI� 6LQXHVVD��� FDOOHG� IRVVD� QHURQLV���
�-RKDQQRZVN\��������

7KH� (XEHD�� 3URMHFW� VWDUWHG� GXULQJ� WKH� VDPH�
SHULRG� DQG� KDV� SXEOLVKHG� LWV� ILUVW� SUHOLPLQDU\�
DHULDO�SKRWRJUDSK\�UHSRUW� �%UDYL� HW�DOLL� �������
,W�LV�OLNHO\�WKDW�WKH�WHDP�XVHG�WKH�5$)�YHUWLFDO�
SKRWRV�NHSW�LQ�WKH�,WDOLDQ�$HURIRWRWHFD�EXW�WKHLU�
UHSRUW� FRQWDLQHG� QR� WHFKQLFDO� UHIHUHQFHV��
)LQDOO\�� VRPH� \HDUV� DJR�� LQ� ����� WKH� ILUVW�
VHULRXV� (XURSHDQ� 3URMHFW� ZDV� ODXQFKHG� WR�
H[FDYDWH� WKH� DQFLHQW� FLW\� DQG� H[SDQG� WKH�
H[LVWLQJ� DUFKDHRORJLFDO� SDUN�� ,Q� WKH� .\PH�
3URMHFW� DOO� WKH�1HDSROLWDQ�8QLYHUVLWLHV� DQG� DQ�
DFDGHPLF�)UHQFK�,QVWLWXWH��&��-��%HUDUG��DUH�LQ�
SDUWQHUVKLS�ZLWK�,WDOLDQ�1DWLRQDO�+HULWDJH��,W�LV�
NQRZQ� WKDW� WKH� )UHQFK� WHDP� GLG� DQ� DHULDO�
SKRWRJUDSKLF� VWXG\� EXW� WKH� SXEOLVKHG�
SUHOLPLQDU\�UHSRUW�RI�WKHLU�H[FDYDWLRQV��9HFFKL�
HW� DOLL�� ������ GRHV�QRW� LQFOXGH�3LHUUH�3RXSHW¶V�
UHVHDUFK�RQ�WKH�VLWH�DQG�ODQGVFDSH��

,W� LV� QR� VXUSULVH� WKDW� LQ� WKH� LPSRUWDQW� UHFHQW�
SXEOLFDWLRQ�RI�WKH�,WDOLDQ�$HURIRWRWHFD� ,FDUXV¶V�
JODQFH� WKH� RQO\� PHQWLRQ� RI� .\PH� LV� E\�
UHIHUHQFH�WR�D�ZRQGHUIXO�SKRWR��*XDLWROL�������
������

WKH�LPDJHV�LV�JRRG�DOWKRXJK�WKH�VFDOHV�YDU\�DQG�
DUH�PRVWO\�VPDOO�����7KHVH�SKRWRV�KDYH�EHHQ�XVHG�
IRU� ZRUN� RQ� WKH� ODQGVFDSH� EXW� XQIRUWXQDWHO\�
WKH\�GR�QRW�VKRZ�DQ\�VHWWOHPHQW�WUDFHV���)RU�WKLV�
SDUWLFXODU� SUREOHP� ,� XVHG� LQIRUPDWLRQ� IURP�
KLVWRULFDO�PDSV�DV�DGGLWLRQDO�GRFXPHQWDWLRQ���

2QH�RI�WKHVH�PDSV��%HORFK�������LV�QRW�WUXO\�WR�
VFDOH� EXW� VKRZV� PDQ\� DUFKDHRORJLFDO� GHWDLOV�
HVSHFLDOO\�LQ�WZR�DUHDV��ORZ�FLW\�DQG�FHPHWHU\�
QRUWK� �)LJ� ���� � ,Q� WKH� ORZ� FLW\� LW� KDV� EHHQ�
SRVVLEOH� WR� UHFRJQLVH� WKH�RULHQWDWLRQV�RI� VRPH�
VWUXFWXUHV� DQG� LQ� FHPHWHU\� QRUWK� LW� VKRZV� WKH�
SRVLWLRQV��DORQJ�WKH� 'RPLWLDQD��URDG��RI�D�ODUJH�
QXPEHU� RI� 5RPDQ� IDPLO\� WRPEV�� ,W� LV�
LQWHUHVWLQJ�WKDW�WKH�VDPH�WRPEV�DSSHDUHG�RQ�WKH�
,�*�0�¶V� PDS� PDGH� LQ� ������ 6LPLODU� GHWDLOV�
ZHUH�VWLOO�YLVLEOH�LQ�WKH�RQO\�REOLTXH�DHULDO�FRYHU�
WDNHQ��ZLWKRXW�DQ�RIILFLDO�SHUPLW�� LQ������DQG�
������

7KH� GLIIHUHQW� VFDOHV� DQG� SURMHFWLRQV� RI� WKHVH�
PDSV� DQG� DLU� SKRWRV� KDV� PDGH� LW� GLIILFXOW� WR�
FRPSDUH� DFFXUDWHO\� SRVLWLRQV� RI� VWUXFWXUHV�
UHFRUGHG�RQ�WKHP��

7KH� YHUWLFDO� SKRWRV� DUH� JRRG� IRU� VWXG\LQJ� WKH�
SDWWHUQ� RI� WKH� ODQGVFDSH�� ZKLOH� XVHIXO�
LQIRUPDWLRQ� KDV� FRPH� IURP� FRPELQLQJ�
KLVWRULFDO�PDSV�DQG�REOLTXH�SKRWRV�HYHQ�LI�ZH�
ZHUH�QRW�DEOH� WR� LGHQWLI\� WKH�H[DFW�SRVLWLRQ�RI�
DQ\�SDUWLFXODU�VWUXFWXUH��

&RQFOXVLRQV��QHZ�VWHSV�DQG�REMHFWLYHV�
3UHOLPLQDU\� LQWHUSUHWDWLRQ�RI� WKRVH�SKRWRV� KDV�
OHG�WR�D�UHFRQVWUXFWLRQ�RI�WKH�JHQHUDO�ODQGVFDSH�
DQG�SDUW�RI�WKH�DQFLHQW�WRZQ�RI�.\PH��

0HWKRGRORJLFDO�3UREOHPV�
6LQFH������VHYHUDO�YHUWLFDO�VRUWLHV�FRYHUHG�WKH�
&DPSL�)OHJUHL� DQG� LQFOXGH�PDQ\�SKRWRJUDSKV�
RI�.\PH���7KHUH�DUH�DOVR�VRPH�UHFHQW�LQIUDUHG�
REOLTXH�SKRWRV��1RQH�RI� WKHP�KDV�EHHQ� WDNHQ�
IRU� DUFKDHRORJLFDO� SXUSRVHV� EXW� WKH� TXDOLW\� RI�

,Q�WKH�5$)�SKRWRJUDSKV�VPDOO�DQRPDOLHV�VKRZ�
PRVW�RI�WKH�IRUWLILFDWLRQ�RI�WKH�DFURSROLV��7KHUH�
LV� OHVV� LQIRUPDWLRQ� DERXW� WKH� ORZHU� WRZQ��
HVSHFLDOO\�LQ�WKH�VRXWK�SDUW�ZKHUH�IHDWXUHV�FDQ�
EH�PDVNHG�E\�WKLFN�YHJHWDWLRQ��,QIRUPDWLRQ�LQ�
WKH� QRUWK� SDUW� LV� VHHQ� DV� FURSPDUNV�ZKLOH� WKH�
VRXWK� SDUW� RFFDVLRQDOO\� VKRZV� VRLOPDUNV�� $�

���)RU� WKH�KLVWRULFDO�QRWLFH�VHH��6WD]LR�,9�����7DFLWR�
;9������IRU�WKH�ZD\�RI�'RPLWLDQD�URDG�VHH��&DVVLR�
'LRQH�/;9,,,���������

���5$)�YHUWLFDO�DHULDO�SKRWRV�DERXW�������,*0�DHULDO�
YHUWLFDO�SKRWRV��WKUHH�GLIIHUHQW�IOLJKWV�EHWZHHQ������
DQG� ������� $/,68'� DHULDO� YHUWLFDO� SKRWRV� �WZR�
IOLJKWV�EHWZHHQ������DQG��������7KH�REOLTXH�FRYHU�
ZDV�PDGH�LQ������DQG�������
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VHULHV� RI� WRPEV� RI� 5RPDQ� IDPLOLHV� LV� FOHDUO\�
YLVLEOH� LQ� WKH� DUHD� RI� WKH� FHPHWHU\� QRUWK� DQG�
DORQJ� WKH� 'RPLWLDQD� URDG� ZKLFK� IROORZV� WKH�
FRDVWOLQH��7R�WKH�QRUWK�RI�WKH�FLW\�WKH�VKDSH�RI�
WKH� QRZ�GU\�/DNH�/LFROD� LV� FOHDUO\� YLVLEOH� RQ�
VRPH� DHULDO� SKRWRV� DQG� LW� LV� SRVVLEOH� WR�
UHFRJQLVH� WUDFHV� RI� PRGHUQ� FKDQQHOV� XVHG� WR�
GUDLQ� LW�� )XUWKHU� UHVHDUFK� LQ� DUFKLYHV� DOORZHG�
GLVFRYHU\� RI� WKH� SUHFLVH� ORFDWLRQ� DQG� JULG� RI�
PRGHUQ�UHFODLPHG� ODQG�DUHDV��7KLV�NQRZOHGJH�
PDGH� LW� FOHDU� WKDW� WKUHH� SDUDOOHO� FURSPDUNV�
FURVVLQJ� WKH� PRGHUQ� JULG� EHORQJ� WR� DQRWKHU�
V\VWHP�RI�XQGDWHG�FKDQQHOV��)LJ�����

7KH�RQO\�XQNQRZQ�HOHPHQW�LV�WKH�XUEDQ�SODQ�RI�
WKH�ORZ�WRZQ��&XUUHQW�H[FDYDWLRQV�KDYH�VKRZQ�
WKHUH� WR� EH� PDQ\� SKDVHV� RI� EXLOGLQJ� DQG�
RFFXSDWLRQ�LQ�WKH�DUHD��&XPD��������$OO�RI�WKLV�

LV�FOHDUO\�VKRZQ�IURP�WKH�FRPSOH[�UHPDLQV�VWLOO�
YLVLEOH�ZKLFK�PDNH�DQ\�DQDO\VLV�GLIILFXOW���:H�
DUH� FXUUHQWO\� ORRNLQJ� DW� WZR�ZD\V� WR� DGYDQFH�
WKH� SURMHFW� XVLQJ� DLU� SKRWRJUDSKV�� � )LUVW� LV� WR�
PDNH� FRQWDFW� ZLWK� .HHOH� DQG� H[DPLQH� DQG�
DFTXLUH� DQ\� DGGLWLRQDO� 5$)� SKRWRJUDSKV� RI�
.\PH�� � 6HFRQG� LV� WR� XQGHUWDNH� RXU� RZQ�
UHVHDUFK�GLUHFWHG�IOLJKWV�WR�UHFRUG�WDUJHWV�XVLQJ�
REOLTXH�SKRWRJUDSK\��

$FNQRZOHGJHPHQWV�
7KLV�SDSHU� LV�D�SDUW�RI�P\�3K'�IRU� WKH�,WDOLDQ�
6FKRRO� RI� 6SHFLDOL]DWLRQ� LQ� &ODVVLFDO�
$UFKDHRORJ\�� � 7XWRUV� RI� WKH� UHVHDUFK� ZHUH�
)DELR�3LFFDUUHWD�DQG�*LXVHSSH�&HUDXGR��
0\� VSHFLDO� WKDQNV� DOVR� JR� WR�5RJ�3DOPHU� IRU�
KHOS�LQ�DOO�WKH�VWHSV�RI�WKLV�GLIILFXOW�UHVHDUFK�DQG�
WR� %UXQR� G¶$JRVWLQR�� 'DUMD� *URVPDQ� DQG�

)LJXUH� ��� � %HORFK¶V� PDS� RI� ����� RQ� ZKLFK� KH� LQFOXGHG�PDQ\� EXLOGLQJ� UHPDLQV� DQG� RWKHU� IHDWXUHV�
VXUYLYLQJ�IURP�SDVW�XVH�RI�WKH�VLWH��
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$QGUHD� '¶$QGUHD� IRU� WKHLU� FRQVWDQW�
HQFRXUDJHPHQW�WR�VWXG\�WKLV�GRFXPHQWDWLRQ��

5HIHUHQFHV�

%DWV� HW� DOLL��� ������ LQ� &��*LDODQHOOD� �HG���� 1RYD�
$QWLTXD�3KOHJUHD��1XRYL�WHVRUL�DUFKHRORJLFL�GDL�
&DPSL�)OHJUHL���¶*XLGD�DOOD�0RVWUD·��1DSROL��

%HORFK��-��������� &DPSDQLHQ���%UHVODX��

%UDYL��6�� HW� DOLL�� �������� � ¶(YROX]LRQH�VHGLPHQWDULD�
RORFHQLFD� GHOO·DUHD� GHOO·DQWLFR� SRUWR� GL�
&XPDH� �&DPSL� )OHJUHL�·�� LQ� &DUWD�
*HRPRUIRORJLFD� GHO� WHUULWRULR� FXPDQR���
����������3URJHWWR�(XEHD���������

&XPD��������%��G
$JRVWLQR�DQG�$��'
$QGUHD��HG���
1XRYH�IRUPH�GL�LQWHUYHQWR�SHU�OR�VWXGLR�GHO�VLWR�
DQWLFR� GL� &XPD��� ¶$WWL� GHO� &RQYHJQR��
1DSROL� ��� IHEEUDLR� ����·�� 4XDG�� ����
$,21$UFK6W$QW���

'H� -RULR��$��� ������ *XLGD� GL� 3R]]XROL� H� FRQWRUQL���
1DSROL��

*XDLWROL��0���HG��������� /R�6JXDUGR�GL�,FDUR���5RPD��

-RKDQQRZVN\�� :��� ������ ¶$SSXQWL� VX� DOFXQH�
LQIUDVWUXWWXUH� GHOO
DQQRQD� URPDQD� WUD�
1HURQH� H� $GULDQR·�� LQ� %ROOHWWLQR� GL�
$UFKHRORJLD�GHO�0LQLVWHUR� ����������

3DJHW��5�)����������¶7KH�DQFLHQW�SRUWV�DI�&XPDH·�
LQ� -56� �������������������

6FKPLHGW�� *��� ������ 6FKPLHGW�� ¶$QWLFKL� SRUWL�
G·,WDOLD�� ,� SRUWL� GHOOH� FRORQLH� JUHFKH·�� LQ�
/·8QLYHUVR� �����������������

6FROODU�� ,��� ������ � $� ORFDO� VWUHWFK� PHWKRG� IRU�
ILWWLQJ�ROG�PDSV�RU�QRQ�RSWLFDO�LQDJHV�WR�
QHZ�PDSV�� $$5*QHZV� ������������

9HFFKL��/�� HW� DOLL��������� ¶/D�PRELOLWp�GHV�PLOLHX[�
OLWWRUDX[�GH�&XPHV��&KDPSV�3KOpJUpHQV��
&DPSDQLH��,WDOLH�GX�6XG·��LQ� 0pGLWHUUDQpH�
�������������

)LJXUH���� ������5$)�VKRZLQJ�WKH�QRZ�GU\�
/DNH�/LFROD���(DUOLHU�GUDLQDJH�FKDQQHOV�OLW�DW�
DER�XW�������WR�WKH�PRGHUQ�ILHOG�ERXQGDULHV��
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7KH� KLVWRU\� RI� DHULDO� DUFKDHRORJ\� LQ�'HQPDUN� LV� XQIRUWXQDWHO\� TXLWH� EULHI� ±� WKH� QXPEHU� RI�
SHRSOH�VHULRXVO\�LQYROYHG�LQ�WKLV�EUDQFK�RI�DUFKDHRORJ\�KDV�EHHQ�YHU\�IHZ��EXW�WKLV�LV�KRSHIXOO\�
DERXW�WR�FKDQJH�LQ�WKH�QHDU�IXWXUH��

)LJXUH�����'HQPDUN�ZLWK�ORFDOLWLHV�PHQWLRQHG�LQ�WH[W�

:KHQ� DHULDO� DUFKDHRORJ\� WRRN� RII� LQ� WKH� ����V� WKDQNV� WR� WKH� ZRUN� RI� 2�*�6�� &UDZIRUG��
*XGPXQG�+DWW�ZDV�ZRUNLQJ�RQ�&HOWLF�ILHOGV�LQ�'HQPDUN��*��+DWW�VXUYH\HG�DQG�GHVFULEHG�ILHOG�
V\VWHPV�WKURXJKRXW�WKH�FRXQWU\��+H�ZURWH�WKH�ERRN� 2OGWLGVDJUH��&HOWLF�)LHOGV�LQ�������LQ�ZKLFK�
KH� GHVFULEHG� ���� VLWHV� ZLWK� &HOWLF� ILHOGV����� *�� +DWW� QRWHV� LQ� KLV� ERRN� WKDW� &UDZIRUG� KDG�
GLVFRYHUHG�LQ������WKDW�&HOWLF�ILHOGV�ZHUH�YLVLEOH�LQ�DHULDO�SKRWRJUDSKV��DQG�WKDW�WKH\�FRXOG�EH�
LQWHUSUHWHG�DV� WUDFHV�RI� ILHOGV����� ,W� LV� WKHUHIRUH� VRPHZKDW� VXUSULVLQJ� WKDW�+DWW�KLPVHOI�GLG�QRW�
DWWHPSW� DHULDO� DUFKDHRORJ\�� � 6HYHUDO� PRUH� \HDUV� ZHUH� WR� SDVV� EHIRUH� DQ\ERG\� UHDOLVHG� WKH�
SRVVLELOLWLHV�LQKHUHQW�LQ�DHULDO�DUFKDHRORJ\�LQ�'HQPDUN��

7KH�����V�DQG�����V�

7KH�ILUVW�DUFKDHRORJLVW�WR�XQGHUWDNH�V\VWHPDWLF�DHULDO�ZRUN�ZDV�+DQV�6WLHVGDO���FXUDWRU�RI�WKH�
'DQLVK�1DWLRQDO�0XVHXP��6KRUWO\�EHIRUH�WKH�ZDU��6WLHVGDO�KDG�UHDG�&UDZIRUG¶V�ERRN� /XIWELOG�
XQG� 9RUJHVFKLFKWH����� DQG� ZDV� VR� IDVFLQDWHG� E\� LW� WKDW� KH� IHOW� FRPSHOOHG� WR� DWWHPSW� DHULDO�
DUFKDHRORJLFDO�KHUH�LQ�'HQPDUN��7KHQ�WKH�ZDU�FDPH��DQG�DOO�SODQV�ZHUH�VKHOYHG��

$IWHU�WKH�ZDU��+DQV�6WLHVGDO�ZDV�LQ�2[IRUG��ZKHUH�KH�PHW�6W��-RVHSK��ZKR�HQFRXUDJHG�KLP�WR�
REWDLQ�KLV�RZQ�SLORW¶V�OLFHQFH��(YHQ�WKHQ�WKH�'DQLVK�1DWLRQDO�0XVHXP�ZDV�RQ�D�WLJKW�EXGJHW��

$HULDO�$UFKDHRORJ\�LQ�'HQPDUN�

/LV�+HOOHV�2OHVHQ�
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but Stiesdal did succeed in gaining funding for the project from a foundation. Here is the story 
in his own words:   
“One day I happened to visit the estate Eriksholm at Holbæk to inspect a large well, and the 
owner, Mr Ahlefelt, invited me to stay for lunch. During our conversation I aired the idea of 
flying and my problems with funding. He thought it sounded enormously exciting. He was a 
kindly and educated man, deeply interested in archaeology. He advised me to apply to a 
foundation owned by the oil companies. ‘What interest would the oil companies have in giving 
me money?’ I asked. ‘I have no idea, but I’m chairman of the foundation’s board,’ he 
answered.” Stiesdal was awarded the money, and in 1955 he became Denmark’s first and so far 
only archaeologist with a pilot’s licence.  
Hans Stiesdal’s field was medieval archaeology (1000-1536), and he photographed especially 
ruins of medieval manor houses. During his flights, he also saw many interesting and unknown 
prehistoric sites such as Hodde, an Iron Age settlement with traces of houses and fences. This 
discovery later led to the full  excavation of the entire settlement.4 

 
In 1966, St. Joseph came to Denmark invited by professor Ole Klindt Jensen of Mosegård 
Museum at Aarhus. This was the start of an ambitious project. For five summers, 1966-1970, 
St. Joseph made aerial surveys of most of Denmark, and found more than 100 new 
archaeological sites, mainly Iron Age settlements in western and northern Jutland. Several of 
these sites have since been excavated and have become classic sites in Danish archaeology. St. 
Joseph took more than 2,500 pictures in all, and registered 282 prehistoric and historic sites, 
including old and well-known sites as well as entirely new ones. One third of the photographs 
with traces of prehistoric sites are kept at Moesgård Museum. The others, of no archaeological 
interest, were transferred to the Geology and Geography Departments at Aarhus University.  
Some of St. Joseph’s photographs were published in connection with the reporting on the 
results of excavations, and St. Joseph’s work in Denmark has received brief attention in the 
popular magazine Skalk5, but this great initiative and its fine results have never received the 
attention they deserved, and which could have generated a much wider interest in aerial 
archaeology. 
In 1984 I was appointed at Moesgård Museum of Prehistory to write notifications of finds of 
the prehistoric and historic sites in St. Joseph’s photographs. The notifications were submitted 
to the central registration authority at the National Museum, but were unfortunately never 
entered in Sognebeskrivelsen [the parish register], as the national register is called. This means 
that information on the photographs and sites has never been passed on to the museums which 
have archaeological responsibility for the sites in Denmark. 
 
The 1970s and 1980s 
For many years, Hans Stiesdal and St. Joseph were the only archaeologists working in aerial 
archaeology. A few non-archaeologists have undertaken aerial archaeology in Denmark. They 
are N.R. Jeansson, R.M. Newcomb and P. Harder Sørensen. All three have mainly studied 
Celtic fields in existing aerial photograph series. The former two have concentrated mainly on 
increasing the number of known Celtic fields in the Himmerland region. The almost 500 sites 
for which M.R. Newcombe believed to have evidence sounded like an overwhelming number, 
but it stressed the point that there have been many more Celtic fields, and thus a higher 
settlement density, than previously assumed.6 

P. Harder Sørensen particularly surveyed North Jutland and Viborg counties using the Basic 
Cover of 1954. This work resulted in several articles, and in 1991 in the book  Jyske 
Oldtidsagre. Nordjyllands og Viborg amter7 [Celtic Fields in Jutland: North Jutland and 
Viborg Counties]. This was the first major Danish publication based on systematic use of aerial 
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photographs for the registration of prehistoric relics. One of the 
authorities responsible for the registration of prehistoric sites in 
Denmark had finally seen the possibilities offered by aerial 
archaeology. It was the Danish Forest and Nature Agency, a 
department of the Ministry of the Environment, which published 
the book, and their aim was to complete the publication of Jutland 
within several of years. So far, however, only the one volume has 
appeared. 
Harder Sørensen’s report contains a catalogue of 447 Celtic fields 
in the noted area which cover more than 10,000 km2. In earlier 
articles, Harder Sørensen also attempted to divide the fields into 
types, and he investigated the kinds of soil associated with the 
various types of field, and attempted to sort them by age. Apart 
from this work, Harder Sørensen has provided the best explanation in Denmark of the way in 
which Celtic fields physically appear in aerial photographs.8 

 
I now, albeit somewhat immodestly, describe my own work. Many years ago (1982) I used the 
three national aerial photographic surveys available at the time for my dissertation at Aarhus 
University: Basic Cover from 1954 at a scale of 1:10,000, and the Geodetic Institute’s B 341 
and 7503, both at 1:25,000, made in 1965 and 1975 respectively, for registration of Celtic 
fields in 32 West Jutland parishes. About 1,000 photos were reviewed in all. The result was 66 
Celtic fields which, together with known settlements and graves, were used in an analysis of 
early Iron Age settlements in West Jutland. The dissertation has unfortunately not been 
published.9  
In 1982 I had the opportunity of walking through 82 plantations and heathlands which 
bordered the Celtic fields which I had found in the aerial photographs.10 The purpose was 
firstly to note whether some of the field systems were still in existence, and secondly to take 
steps to have those that did protected. Remains of 13 preserved sites were found, of which five 
were judged worthy of protection. However, none were protected. 
 
Several museums, especially in western Jutland, have used aerial surveys for the registration of 
new prehistoric sites when weather conditions were ideal. Stig Jensen especially has made 
several flights around Ribe in southwestern Jutland. J.K. St. Joseph had found traces of 23 
archaeological sites in this area. It was St. Joseph’s photographs which inspired Stig Jensen to 
make his own survey, and from 1982 to 1992 he carried out aerial surveys almost every year, 
and in some years several times. As early as the early 1980s, Stig Jensen had doubled St. 
Joseph’s number of sites. Several of the photographs formed the basis for excavations.11 It 
should also be noted that Bornholm Museum makes heavy use of aerial photography for 
archaeological research. Surveys are, for example, carried out when the fields are bare in order 
to register the special Iron Age black soil sites with thick cultural layers. 
 
Recent years 
When, in 2002, Palle Eriksen and I wrote a book on aerial archaeology in western Jutland, 
Fortiden set fra himlen12 [Prehistory seen from the Sky], our basis was also the more or less 
systematic aerial surveys carried out over many years. The book was mainly a presentation of 
66 sites which we and others had found from the air. The book also contains a brief historical 
summary of aerial archaeology, an explanation of how the marks arise, and a section in which 
we encourage others to make use of aerial archaeology.12  Wlodek Raczkowski reviewed the 
book in AARGnews 27.13  
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When the book was published, we opened an 
exhibition of the same title at Holstebro Museum. 
One happy sign is that Mikael Vinter, a student at 
Aarhus University, has thrown himself into aerial 
archaeology and has written an assignment entitled 
“Luftfotografering i arkæologiens tjeneste i teori 
og praksis”.14 [Aerial Photography in the Service 
of Archaeology – Theory and Practice]. Mikael is 
also doing his dissertation on aerial archaeology. 
As far as I know, no other Danish student is 
working on aerial archaeology. There is no 
teaching in aerial archaeology at Danish 
universities apart from a few lectures which I myself have given in Copenhagen.   
  
There has thus been no comprehensive, systematic aerial photography survey for 
archaeological purposes in Denmark. The fact that nothing much has been done is also 
confirmed by the Danish Dictionary of Archaeology from 1985, Arkæologi Leksikon, which is 
a revised edition of the 1972 dictionary Arkæologisk ABC . The 1985 text is totally identical to 
that of 1972.15  
 
Why is so little happening in Denmark? 
Looking at the rapid development of aerial archaeology in major parts of Europe, one may 
wonder why this has had so little influence in Denmark or the other Nordic countries. One is 
inclined to blame soil conditions and the wet climate. If we turn to England, however, the 
conditions there are the same in many cases. 
 
There are, I believe, three major reasons why so little is being done in Denmark.  
Firstly, Denmark has a very long tradition of registering visible and invisible prehistoric sites 
which may appear, for example, when ploughing. The reviewing and registration of all 
parishes began in 1873. This registration is continuously updated on the basis of reports of all 
finds submitted to this parish register by the approximately 50 archaeological museums in 
Denmark. Thus 162,067 finds of prehistoric objects and sites had been registered as of 
16.1.2004. Of these, about 30,000 are protected prehistoric sites, the majority of which are 
burial mounds. The number of registrations is very high, given Denmark’s modest size of 
approximately 43,000 km2. The Danish National Cultural Heritage Agency, which has general 
responsibility for prehistoric relics, is not interested in starting projects which would increase 
this number by any substantial figure. I believe the view is that they have more than enough to 
register and protect as it is. The Agency is currently actually moving in the opposite direction, 
by selecting about 1,000 areas with prehistoric sites of national character which will, 
presumably, be better protected by focusing more strongly on them, while the remaining 
151,067 prehistoric relics will be relegated to an even more anonymous existence than before. 
To all this should be added the fact that the prospect of protecting a significant site found e.g. 
by aerial survey is very low. A land protection case takes an average of 12 years. 
 
Secondly, archaeological responsibility is widely scattered in Denmark. There are about 50 
museums with areas of archaeological responsibility, and which carry out archaeological 
excavations for the National Heritage Agency. A new museums act in 2002 finally gathered 
responsibility for protected and levelled prehistoric sites in the same agency. The National 
Museum has some central museum functions such as natural science. It is, in a sense, left to the 
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museums themselves and to individual persons to develop their own areas. There is no central 
initiative for the development of archaeological methods. Efforts are therefore fragmented. 
 
Thirdly, there is so little money in Danish archaeology that the situation could only be 
described as pathetic. This is, of course, a major reason why there are no more initiatives. But 
the basis for doing aerial archaeology is also lacking. The very first step is to put it in the 
course curriculum. 
 
The future 
As aerial archaeology is the only method which will allow us to see what is beneath the soil at 
very little cost and without destroying the site, aerial archaeology could be of major importance 
precisely in pointing out areas of cultural heritage. Aerial archaeoloy is also an obvious tool 
under the new museums act. Archaeologists must enter into the planning of construction works 
at the earliest possible stage, and the builder must now pay for excavations. Nothing is more 
likely to convince a builder that a hidden prehistoric site is present than a  good aerial 
photograph. 
 
There must also be a change in developments in Denmark. Together with Wlodek Raczkowski, 
we are now attempting to establish a network of aerial archaeologists around the Baltic. So far, 
a three year programme has been prepared, including a specialist workshop, training schools on 
aerial surveys, an aerial survey, study visits to locate and describe archival photographs, 
photographic maps at home and abroad, a travelling exhibition and a final conference. There is, 
of course, still a long way to go until we obtain the money, but it is hoped that the project will 
have a lasting impact on aerial archaeology in the Nordic countries, so that the method will 
never again be consigned to oblivion, as has happened repeatedly in both Sweden and 
Denmark. 
 
Aerial photographic series in Denmark 
Finally, an attempt will be made here to provide an overview of the aerial photographic 
materials in Danish archives which may be of interest to archaeologists. This overview makes 
no claim to completeness. 
The oldest Danish vertical photos are from 1922-1939. They are in the Danish Royal Library 
and are generally at a scale of 1:10,000. They do not cover all of Denmark, but only the island 
of Zealand, parts of northern Jutland and southern Jutland, and an area around Aarhus. 
In 1940-1945 the Germans took vertical photographs of Denmark. Again, only northern 
Jutland and the islands of Funen and Zealand were covered. The photos were copied together 
to form mosaic maps at a scale of 1:25,000, much like ordnance maps. It is not easy to detect 
any prehistoric sites in these photographs. The negatives are not in the Royal Danish Library. 
According to international colleagues they may be in Keele University, England. 
The Danish National Survey and Cadastre has an aerial photographic series from 1945 which 
covers all of Denmark. It was made by the Royal Air Force in July-August and the scale is 
1:40,000. The series is interesting because it is so old, but it was unfortunately taken during 
summer, the scale is very large, and the contrasts in the photos are not very good. It is, 
however, possible in several instances to see Celtic fields, levelled burial mounds and, for 
example, the levelled part of the Iron Age defensive earthwork Rammedige. For people 
working on the Second World War, the photographs offer rich information. German anti-tank 
ditches are, for example, clearly visible. 
The first high quality series of aerial photographs covering all of Denmark is from 1954. It is 
called Basic Cover. It is at a scale of 1:10,000 and was taken by the Royal Air Force from 
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March to May. The contrast 
in the photos is good. In 
particular, they show masses 
of levelled burial mounds 
and Celtic fields seen as soil 
marks. The series is in the 
Danish National Survey and 
Cadastre, in Moesgård 
Museum of Prehistory, 
Aarhus, and probably in 
other places as well. The 
various archaeological 
museums   in Jutland and on 
Funen have received the 
photos covering their 
working areas from Harder 
Sørensen. 
The Danish National Survey 
and Cadastre holds national 
series from 1965 (GI B 341) 
and 1975  (7503). Both are 
1:25,000. They are also  
excellent for registering  
prehistoric sites. From 1982 

 there is a series at a scale of  
1:20,000. All of Denmark is now surveyed every five-six years, and always in spring. The 
most recent surveys are in colour. 
 
The Danish Royal Library houses the Air Force’s series from 1985-1992 at 1:25,000. The 
Library also has surveys of Danish coasts from 1982-1986 at 1:10,000.  
In addition to the public aerial photographic coverage of Denmark, several private companies 
specialised in aerial photography. The Royal Danish Library has some series of photographs 
taken by these firms: Kampsax/Geoplan’s vertical photographs from 1965-1992; and Aerokort, 
Jysk DKC and Geomaster’s photographs from 1965-1990, generally at 1:4-5,000. These series 
are only held as negatives. Prints are often held by regional and local governments. Thus 
Ringkøbing County holds three black and white series from 1965 to 1982 and one colour series 
from 1992-93 taken at 1:10,000 by Jysk DKC. This series is of very good quality. There are 
also three digital series from 1995, 1999 and 2002. These digital series are not very easy to 
work with. 
 
In conclusion, Sylvest Jensen’s large collection of aerial photographs from 1935-1989, which 
was acquired by the Royal Danish Library in 1989, should be mentioned. These are mainly 
oblique shots especially of rural and urban properties. There are also overview photographs of 
villages, often surrounded by fields where crop marks may be evident. The pictures can serve 
as supplementation for an area under intensive study. The collection is unique, as it is the result 
of a systematic programme of oblique photographs from all over Denmark. It comprises about 
2.5 million aerial photographs. Hardly any other country will have anything similar. The 
company had 16 fixed wing aircrafts and two helicopters in the 1950s, and with a turnover in 
the millions, the company was then considered one of the biggest of its kind in the world.16  

Figure 4.  Extract from the Basic cover 1954 with traces of Celtic fields. 
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Other similar but much smaller collections are also found in the Royal Library. There are 
300,000 photographs taken by the company Ålborg Luftfoto from 1938 to the mid-60s, and 
250,000 photographs taken by Odense Luftfoto from 1947 to the late 60s. 
So as you see, there are lots of possibilities in the archives - and in the air.  
 
Notes: 

1. Hatt, G.1949. 
2. Hatt, G. 1949 p. 136. 
3. Crawford, O.G.S. 1938.  
4. Hvass, S. 1985. 
5. Voss, O. 1968. 
6. Jeansson, N.R. 1961 and 1963. Newcombe, R.M. 1971a + b. p. 101-113. 
7. Sørensen, P. Harder 1991. 
8. Sørensen, P. Harder 1972-73 and 1981. 
9. Olesen, L.H. 1982. 
10. Olesen, L.H. 1983.  
11. Jensen, S. 1987. Jensen, S. (ed.) 1998 p. 31-32. 
12. Eriksen, P. and L.H. Olesen. 2002. 
13. Raczkowski, W. 2003 p. 39-40.  
14. Vinter, M. 2002. 
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Figure 5.  Crop marks of the system-ditches in 
a causewayed camp from ca. 3,300 B.C. June 

1992. 

Figure 6.  Levelled and protected burial mound. 
A moiré pattern is also visible in the field. 

September 1988. 

Figure 7.  Iron Age farms showing crop marks 

in a burned-off grain field. August 1993.  

Figure 8.  Crop marks from Viking Age pit 

huts. June 1992. 
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The Cambridge University campaign in Denmark 1966-70 
 

David Wilson 
 

In AARGnews 27 Wlodek Raczkowski 
reviewed a recent publication on aerial 
archaeology in west Jutland (Eriksen & 
Ollesen 2002).  In this the authors apparently 
claimed that J. K. St Joseph and Hans Stiesdal 
undertook joint reconnaissance in Denmark 
over a period of five years beginning in 1966.  
This is quite wrong and I am grateful to be 
allowed space to put the record straight. 

    St Joseph worked in Denmark at the 
invitation of Ole Klindt-Jensen, who had a 
high opinion of his work.  That is why copies 
of the photographs are held at the Institute of 
Prehistory at Moesgård, University of Århus. 
At a practical level, our contact was Poul 
Kjærum. 
    St Joseph worked with his normal team, 
comprising myself (observer) and Squadron-
Leader Graham Douglass (pilot), in our newly 
acquired Cessna Super Skymaster G-ATCU.  
Our visits were mostly in early or mid-July, 
following our customary visit to Ireland at the 
invitation of the National Museum of 
Antiquities.  We based our operation at 
Esbjerg, a small grass airfield that was the 
nearest to the UK to have international 
facilities.  We were certainly in touch with 
Stiesdal, but operated completely indepen-
dently, responding to requests received 
through Århus and in accordance with our own 
appreciation of the ground we flew over.  We 
confined ourselves to Jutland and Fyn and 
some of the smaller islands, but stayed clear of 
the busy airspace around Copenhagen.  
Military airfields in Jutland also caused us 
some inconvenience, but, like those in Britain, 
were often able to allow us into their zones. 

The programme was multi-disciplinary in 
accordance with our normal practice, but in 
this we were a little hindered by the paucity of 
projects from non-archaeologists.  Kjærum 
explained this by saying that in Denmark 
people from the different faculties did not talk 
to each other!  We did have a useful list of 
villages with characteristic or unusual plans, 
but little else from the geographers and 
geologists.  The archaeologists drew our 

attention to the most notable surviving 
monuments, like the royal barrows at Jelling 
and a number of Viking fortresses, but we saw 
little there that was not already known. 
    What we did begin to see, however, in the 
cereal fields of Jutland was an increasing 
number of settlement sites marked by the 
cropmarks of their timber-built longhouses, 
which sometimes clustered in considerable 
numbers.  A few of the houses were long 
enough to make us think they could be 
Neolithic, but Kjærum thought not.  When the 
outline was boat-shaped, this suggested 
attribution to the Migration Period, and in a 
few places longhouses were accompanied by 
what might well have been the marks of 
Sunken Featured Buildings, though it was 
usually difficult to be sure of this.  Only 
excavation would define which settlements 
were of the Pre-Roman, Roman or post-Roman 
Iron Age.   

The range of house forms represented by 
the cropmarks is shown in Figure 1.  These are 
drawn from the photographs and are only 
approximately to scale.  Their purpose is to 
illustrate both the actual plans and the ways in 
which such plans appeared to aerial 
observation.  For the most part, the cropmarks 
were not easy to find, being made up of lines 
of faint dots, often in a ripe crop and running 
across the narrow strips into which many 
cultivated areas were divided.  The discovery 
of so many sites of this kind is undoubted 
testimony to the eagle eye of St Joseph. 

In five years’ reconnaissance, comprising 
just over 100 hours of flying we located 59 of 
these Iron Age settlements.  Their distribution 
is shown in Figure 2.  In the end, Kjærum 
begged us not to come again:  ‘in Denmark we 
have so few archaeologists’.  He and his 
colleagues evidently still subscribed to the 
view that, if you knew that an archaeological 
site existed, you were committed to digging it 
– and we had given them more work than they 
could cope with already.  To a British archae-
ologist this seemed quaintly blinkered:  surely 
it was useful to know where there were 
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Fig. 1: Plans of timber houses, as shown by crop-marks in Jutland.   

Drawn by David Wilson.  Copyright reserved, University of Cambridge. 

 

settlements, even if they had not been dug? 

The other main type of feature we saw as 

markings in the crops were networks of frost-

cracks in the glacial sands especially of west 

Jutland.  At the time we were convinced that 

these were areas of Celtic fields, and we were 

particularly excited when we found one system 

apparently superimposed on another.  On the 

basis of this interpretation, when a small area 

of similar patterning was seen in southern 

Ireland beside Lady’s Island Lake (co. 

Waterford), it was interpreted as part of a field-

system, possibly belonging to Viking settlers 

(Norman & St Joseph 1969, 66-8).   

It was Frank Mitchell who pointed out the 

error: yes, the two patterns were similar, but 

they were both of periglacial origin.  In fact, 

Celtic fields are known in Denmark, but they 

don’t look like what we were seeing.  

Furthermore, the detailed organisation of the 

patterns we photographed does not make sense 

in terms of actual field-systems (Wilson 2000, 

fig. 93). 

It is always fascinating to fly for 

reconnaissance in another country.  Not only is 

the landscape different from what you know at 

home, but so are the maps.  We tend to think 

that the Ordnance Survey’s way of 

representing the landscape (even despite recent  

generalising tendencies) is somehow God-

given.  Danish maps are quite different, and 

they are attuned to the subtleties of a glacial 

landscape, as well as the traditional types of 

farm buildings.  Often the correct plotting of 

photographic detail will depend on 

identification of specific types of uncultivated 

ground on both photograph and map. 

    The 3,334 photographs are held at CUCAP 

in the Unit for Landscape Modelling, 

University of Cambridge, where they are 

catalogued and indexed to the same standard as 

British and Irish examples.  We were indeed a 

little nonplussed by the absence of a national 

grid from the Danish maps, but then invented 

our own way of dividing the rectangles of 

latitude and longitude according what Danish 

archaeologists now refer to as ‘the St Joseph 

grid’.  
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Books of interest? 

 

I.A.Oltean and W.S.Hanson.  Military vici in Roman Dacia: an aerial perspective.  Acta Mvsei 

Napocensis 38/1 (2001 – although obviously published later), 123-134. 

 
A report detailing information recorded in the summers of 2000 and 2002 at three military vici 

in the Mures Valley in western Transylvania.  The paper includes good examples of the need 

for repeat reconnaissance in areas where the land is managed in narrow strips planted with 
assorted crops.  Features were recorded in cereals and grass and have been combined by 

mapping to show extensive settlement outside military camps.  Discussion is about things 
Roman. 

 

 
Lech Czerniak, Wlodzimierz Raczkowski, & Wojciech Sosnowski.  New prospects for the 

study of Early Neolithic longhouses in the Polish Lowlands.  Antiquity web site 
(www.antiquity.ac.uk), Projects, September 2003. 

 

Mixing aerial discoveries with excavation, the authors discuss the Brzesc Kujawski type of 
settlement, characterised by its groups of neolithic long houses.  This type of settlement is not 

easy to identify by traditional means (which in Poland means field walking) but aerial survey 
offers an effective means by which these settlements may be recognised. 

 

 
Sarah Newsome, Coastal Landscapes of Suffolk during the Second World War.  Landscapes 

(2003) 4:2, 42-58. 
 

A refreshingly different write-up of an NMP project that combined air photo analysis with 

contemporary ground photos plus oral and written word to enable readers to appreciate the 
effects that the military presence brought to backwater England.  What a shame that we can’t 

really (ie not theoretically!) do the same for prehistory…. 
[Rog Palmer] 

 

From Otto: 

 

Georg Gerster, Archaeologische Staetten der Menschheit in 251 Flugbildern, 408 pp, 251 
colour photographs.  German text, ISBN 3-8296-0094-1, 58.00 Euro. 

 

Swiss award-winning pioneer of aerial photography, Georg Gerster, has photographed sites of 
every scale, age, and culture. He now presents his oeuvre of 40 years: from Stonehenge to Abu 

Simbel, Aztec sites, China's Great Wall, the Athens Acropolis, and Californian geoglyphs. 
 

 

Jason Hawkes, The Art of Photography from the Sky.  Pub 2003 by RotoVision, ISBN 
2880467276.  Prices (including postage) range from £20.24 to £27.98 at Internet shops. 
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RI�WKH���WK��WR����WK��FHQWXU\� $'���

� � ��)LJ������2ULJLQDO�SKRWRJUDSKV�RI��6FKRWHQKHLGH�DQG�/�QLQJVEXUJ��

7KH�IROORZLQJ�SURFHVVHV�EHJLQ�ZLWK�D�μPRUH�WKDQ�WZR�GLPHQVLRQDO¶�YLHZ�FDOOHG�D�UHOLHI�PDS�
�����ZKLFK� LV� IROORZHG� E\� D� WKUHH�GLPHQVLRQDO� μWHUUDLQ¶�PRGHO� �����:LWK� IXUWKHU� SURFHVVLQJ��
VSHFLILF�VHFWLRQ�SURILOHV�����FDQ�EH�GHULYHG�IURP�WKLV�GLJLWDO�PRGHO�WKDW�FDQ�EH�FRPSDUHG�ZLWK�
WKRVH�IURP�H[FDYDWLRQ��RU�PD\�HYHQ�SDUWO\�UHSODFH�VXFK�ZRUN��

6SDWLDO�9LVXDOLVDWLRQV�RI�$HULDO�$UFKDHRORJLFDO�0DUNV�

(FNKDUG��+HOOHU�
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����5HOLHI�0DS���μ����¶�'��
5HSUHVHQWDWLRQ�RI�UHOLHI�OLHV�EHWZHHQ�D���'�VLQJOH�SKRWRJUDSK�DQG�D���'�PRGHO�ZKLFK�FRXOG�EH�
FRPSDUHG�ZLWK�KDWFKHV�LQ�ROGHU�FDUWRJUDSKLF�PDSV���%RWK�UHSURGXFH�LQ�D�JUDSKLF�ZD\�WKH�SODVWLF�
WHUUDLQ�VXUIDFH��8VH�RI�DQ�LPDJLQDU\�OLJKW�VRXUFH�SURGXFHV�D�KLJKOLJKW�DQG�VKDGRZ�HIIHFW�WKDW�
DSSHDUV�WR�JLYH�IRUP�WR�DQ�RWKHUZLVH���'�LPDJH��,OOXPLQDWLRQ�IURP�WKH�XSSHU�OHIW��LH��ZLWK�WKH�
VXQ�LQ�WKH�QRUWK�ZHVW��VKRZV�WKH�SRVLWLYH�DQG�QHJDWLYH�KHLJKW�GLIIHUHQFHV�LQ�RQH�VXEMHFWLYH�ULJKW�
ZD\�� /LJKWLQJ� IURP� WKH� ORZHU� ULJKW� FDXVHV� KXPDQ� SHUFHSWLRQ� WR� LQYHUVH� WKDW� HIIHFW�� %HIRUH�
FRQYHUWLQJ�WKH�LPDJH�LQWR�WKH�ULJKW�IRUP��LW�LV�QHFHVVDU\�WR�GHFLGH�ZKDW�LV�KLJK�DQG�ZKDW�LV�ORZ��
'DUNHU�LPDJH�GHWDLOV�±�DUH�WKH\�LQGLFDWRUV�IRU�FRQFHQWUDWHG�KXPLGLW\"�$UH�EULJKWHU�VWUXFWXUHV�
IRUPHU�HOHYDWLRQV"�
7KH�IROORZLQJ�VHTXHQFH��)LJ�����EHJLQV�ZLWK�WKH�μVRXUFH¶�LPDJH��OHIW���WKHQ�D�μK\EULG¶�ZKHUH�WKH�
WUDQVLWLRQ�IURP�SODLQ�OHYHO�WR�UHOLHI�LV�LQGLFDWHG��7KH�WUHDWHG�LPDJHV�VKRZ�SRVLWLYH�UHOLHI�ZLWK�D�
FLUFXODU�UDPSDUW��DQG�QHJDWLYH�UHOLHI�ZKHUH�WKH�μUDPSDUW¶�EHFRPHV�D�GLWFK���5HOLHI�LQ�ERWK�LV�IDOVH�
EXW�PD\�XVHIXOO\�XSJUDGH�ZHDN�IHDWXUHV�RQ�D���'�LPDJH��)LJXUH���VKRZV�VLPLODU�DSSOLFDWLRQ�DW�
/�QLQJVEXUJ��

*UH\�YDOXH�LPDJH�����������������μ7UDQVLWLRQ¶�3LFWXUH���������� ���SRVLWLYH��UDPSDUW���������������������QHJDWLYH��GLWFK�

� �)LJ������5HOLHI�UHSUHVHQWDWLRQ�RI�D�ULQJ�GLWFK��5RGHZDOG�6FKRWHQKHLGH���

� 1HJDWLYH� � �����������2ULJLQDO���� � �������������3RVLWLYH�

������� ��)LJ������5HOLHI�UHSUHVHQWDWLRQ�RI�WKH�/�QLQJVEXUJ��

����'LJLWDO�7HUUDLQ�0RGHOV�IURP�DHULDO�SKRWRJUDSKV�
)RU� IXUWKHU� DQDO\VLV� DQG� YLVXDOLVDWLRQ� LW� FRXOG� EH�PRUH� SURPLVLQJ� WR� FUHDWH� RU� UHODWH� WKUHH��
GLPHQVLRQDO�μYLHZV¶�� �7KHVH�DUH�FUHDWHG�RQ�WKH�DVVXPSWLRQ�WKDW� WKHUH� LV�D� OLQHDU�UHODWLRQVKLS�
EHWZHHQ� WKH� EULJKWQHVV�LQWHQVLWLHV� RI� WKH� RULJLQDO� JUH\�VFDOH� LPDJH� DQG� D� FRUUHVSRQGLQJ�
WRSRJUDSKLF�KHLJKW�YDOXH���6RIWZDUH�ZLOO�WKHQ�XVH�WKHVH�YDOXHV�WR�FUHDWH�D�YHUWLFDO�PHWULF�SURILOH�
RI�D�WHUUDLQ�VXUIDFH��
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*HQHUDOO\�LPDJH�SURFHVVLQJ�WRROV�KDYH�DQ�LQWHUIDFH�WR�FRQYHUW�DQ�LPDJH�LQWR�DQRWKHU�IRUPDW��
8VLQJ�$GREH�3KRWR6KRS�����DQG�-DVF�3DLQW6KRS3UR������IRU�H[DPSOH��WKH�μVDYH�DV¶�IXQFWLRQ�FDQ�
FRQYHUW�WKH�SL[HOV�RI�WKH�LPDJH�LQWR�WKH�μUDZ�GDWD¶�IRUPDW�LQ�ZKLFK�WKH�LPDJH�FRQWHQW�LV�D�ORQJ�
VWULQJ�RI�$6&,,�FKDUDFWHU�YDOXHV�DUUDQJHG�LQ�D�WH[W�ILOH��7KLV�GLJLWDO�UDVWHU��GHSHQGLQJ�XSRQ�WKH�
JHRPHWULF�UHVROXWLRQ�LQ�OHQJWK�DQG�ZLGWK���KHUH�RQO\����E\����SL[HOV�UHVROXWLRQ��FDQ�EH�LPSRUWHG�
DJDLQ� LQWR� WKH� UHFWDQJXODU� VKDSH� RI�0LFURVRIW([FHO� WDEXODU� FDOFXODWLRQ� �)LJ�� ���� 7KH�25'��
IXQFWLRQ�SURGXFHV�WKH�RUGLQDO�YDOXH�RI�DOO�GLJLWDO�PDWUL[�SL[HO�HOHPHQWV��7KH�YDOXH�UDQJH�VWDUWV�
DW� μ�¶� �EODFN� ±� QR� LQWHQVLW\�� DQG� HQGV� DW� μ���¶� HTXLYDOHQW� WR� μPD[LPXP� ZKLWH¶� ZLWK� WKH�
LQWHUPHGLDWH�JUH\�VFDOH�EHWZHHQ��

7KLV�VWHS�±�WKH�WUDQVIRUPDWLRQ�RI�$6&,,��
FKDUDFWHUV�WR�WKH�FRUUHVSRQGLQJ�RUGLQDO�
LQWHJHU�YDOXHV�±�FUHDWHV�LQ�ILUVW�VWHS�RQO\�
DQRWKHU� UHFWDQJXODU� VFKHPH� RI� GLJLW�
QXPEHUV��0DUNLQJ�WKLV�PDWUL[�RI�)LJ����
�ULJKW���WKHQ�FKRRVLQJ�WKH�PHQX�LWHP�
μLQVHUW� GLDJUDP¶�� RSHQV� D� ILYH�VWHS�
ZL]DUG��ZKHUH�DOO�WKH�YLHZLQJ�SDUDPHWHUV�
RI�WKH�UHVXOWLQJ���'�PRGHO�DUH�WR�EH�VHW��
7KLV� GLDJUDP�IHDWXUH� RI� 06([FHO�
WUDQVSRUWV�WKH�DEVWUDFW�LQIRUPDWLRQ�LQWR�D�
JUDSKLFDO�DQG�SODVWLF�WHUUDLQ�WRSRJUDSK\�
PRGHO��)LJ������7KH�VRLO�PRLVWXUH�IHDWXUH�
RI�WKH�/�QLQJVEXUJ�VKRZV�EULJKW�DQG�GU\�
UHJLRQV��7KHVH�PD\�EH�YLVXDOL]HG�DV�SRVLWLYH�KHLJKWV��'DUNHU�SDUWV�ZLWK�KXPLG�FRPSRQHQWV�
�ILOOHG�DQFLHQW�GLWFKHV��DUH�UHSUHVHQWHG�DV�QHJDWLYH�KHLJKWV�EHORZ�DQ�DUELWUDU\�VXUIDFH�]HUR��

+HUH�WKH�KHLJKW�LQWHUYDOV�DUH�
FRORXUHG�ZLWK�JUH\�YDOXHV��
DOWHUQDWLYHO\�RQH�FDQ�XVH�DOO�
QDWXUDO�FRORXUV�WR�SURGXFH�D�
QHDUO\�UHDOLVWLF�YLHZ�ZLWK�EOXH�
ZDWHU�DQG�JUHHQ�WRSRJUDSK\�
DQG�VR�RQ��9LHZV�IURP�DQ\�
SHUVSHFWLYH� DQJOH� FDQ� EH�
JHQHUDWHG�LQWHUDFWLYHO\��

����'LJLWDO�([FDYDWLRQ�3URILOHV�
$IWHU�D�VSHFLILF�IHDWXUH�KDV�
EHHQ�UHSUHVHQWHG�DV�D�WHUUDLQ�
PRGHO�LW�LV�SRVVLEOH�WR�μFXW¶�D�
VHULHV�RI�VHFWLRQV�XVLQJ�WKH�
VDPH� LQWHJHU� YDOXHV� DV� LV�
GHPRQVWUDWHG�DW�WKH�GXDO�FRQFHQWULF�
ULQJ�GLWFK�DW�6FKRWHQKHLGH��)LJ����ORZHU���
7KH�UHOLDELOLW\�RI�WKH�GLJLWDOO\�GHULYHG�
SURILOH�PD\�EH�DVVHVVHG�E\�FRPSDULVRQ�
ZLWK�RQH�GUDZQ�IURP�H[FDYDWLRQ�UHVXOWV��)LJ����XSSHU���

)LJ������([FHO�6KHHW��$6&,,�FKDUDFWHUV�DQG�
FRUUHVSRQGLQJ�25'�LQWHJHU�YDOXHV�

)LJ��������GLPHQVLRQDO�'LJLWDO�7HUUDLQ�0RGHO��
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)LJ������&RPSDULVRQ�RI�GLJLWDO�WHUUDLQ�SURILOH�VHFWLRQ�ZLWK�D�PDQXDO�GUDZLQJ�IURP�H[FDYDWLRQ��

&RQFOXVLRQV�

7KHVH�DSSOLFDWLRQV�H[WHQG�WKH�YLVXDOL]DWLRQ�RI�DUFKDHRORJLFDO�PRQXPHQWV�IURP�WKDW�DYDLODEOH�LQ�
D� VLQJOH� YHUWLFDO� SKRWRJUDSK�� 7KH� SRWHQWLDO� RI�PRUH� WKDQ� D� WZR�GLPHQVLRQDO� YLHZ� KDV� EHHQ�
GHPRQVWUDWHG�DW�WZR�VLWHV��$W�RQH�RI�WKHVH�WKH�GLJLWDOO\�GHULYHG�PRGHO�FRPSDUHG�FORVHO\�ZLWK�
UHVXOWV�IURP�H[FDYDWLRQ��

%LEOLRJUDSK\�

� 'LJLWDO�7HUUDLQ�0RGHOV�E\�$UFKDHRORJ\�
� 'LJLWDOH�*HOlQGHPRGHOOH�DXV�GHU�$UFKlRORJLH�

=HLWVFKULIW�I�U�3KRWRJUDPPHWULH�XQG�)HUQHUNXQGXQJ�����������������
� 0RUSKLQJ�LQ�$HULDO�$UFKDHRORJ\�
� 0RUSKLQJ�LQ�GHU�/XIWELOGDUFKlRORJLH��

������ 1DFKULFKWHQ�DXV�1LHGHUVDFKVHQV�8UJHVFKLFKWH�������%DQG�����������������
·� 'LJLWDO�$HULDO�$UFKDHRORJ\���,PDJH�3URFHVVLQJ�DQG�3UHVHQWDWLRQ�IRUPV�

� 'LJLWDOH�/XIWELOGDUFKlRORJLH���%LOGYHUDUEHLWXQJ�XQG�3UlVHQWDWLRQVIRUPHQ��
������ $UFKlRORJLVFKHV�1DFKULFKWHQEODWW��%HUOLQ��%DQG������������������
� �'�9LVXDOLVLQJ�RI�GLJLWDO�,PDJHU\�
� �'�9LVXDOLVLHUXQJHQ�YRQ�GLJLWDOHQ�%LOGGDWHQ��

������ 0LFURVRIW�2IILFH�-RXUQDO��+HIW������������������
·� *HRFRGLQJ�LQ�$HULDO�$UFKDHRORJ\�

� *HRFRGLHUXQJ�LQ�GHU�/XIWELOGDUFKlRORJLH��
������ 'HU�9HUPHVVXQJVLQJHQLHXU�����������������
·� $HULDO�$UFKDHRORJ\���PXOWLWHPSRUDO�DQG�PXOWLVHQVRUDO�

� /XIWELOGDUFKlRORJLH���PXOWLWHPSRUDO�XQG�PXOWLVHQVRUDO��
������ $UFKlRORJLVFKHV�1DFKULFKWHQEODWW��%HUOLQ��%DQG���������������������
� $UFKDHRORJLFDO�)OLJKW�3URVSHFWLRQ�DQG���RU�XQLYHUVDO�DHULDO�$UFKLYHV�
� $UFKlRORJLVFKH� )OXJSURVSHNWLRQ� XQG� �� RGHU� 1XW]XQJ� YRQ� ]ZHFNIUHPGHQ� /XIWELOGDUFKLYHQ"�

'RUWPXQG�������
·� 0DSSLQJ�$UFKDHRORJLFDO�)HDWXUHV�

*,0�,QWHUQDWLRQDO���*HRPDWLFV�,QIR�0DJD]LQH��-DQXDU\������������7KH�1HWKHUODQGV��
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.HHOH�
$OODQ�)RVWHU�VHHPV�WR�KDYH�WDNHQ�RYHU�WKH�OLEUDU\�DW�.HHOH�DQG�LV�VWULYLQJ�LQLWLDOO\�WR�JHW�IOLJKW�
WUDFHV�VFDQQHG�DQG�VHDUFKDEOH�YLD�WKHLU�ZHE�VLWH��RIILFLDOO\�RSHQHG�RQ����-DQXDU\��������'XH�WR�
XQH[SHFWHG�RYHUORDG��FDXVHG�E\�DQQRXQFLQJ�LW�WR�&11��5HXWHUV��HWF��WKH�VLWH�FORVHG�IRU�IL[LQJ�
D�IHZ�GD\V�ODWHU���7KRVH�RI�\RX�LQ�(XURSH��RU�ZLWK�LQWHUHVWV�WKHUH�PD\�OLNH�WR�FKHFN�SURJUHVV�DW��

�KWWS���ZZZ�HYLGHQFHLQFDPHUD�FR�XN�

.LWHV�LQ�(J\SW�DJDLQ�
5LFKDUG�.QLVHO\�0DUSROH�KDG�D�ELW�LQ�$$5*QHZV�DERXW�KLV�NLWH�DHULDO�SKRWRJUDSK\�LQ�(J\SW�D�
ZKLOH�EDFN��7KH�SLHFH�LV�QRZ�>ODWH�����@�RQ�WKH�1DWLRQDO�*HRJUDSKLF�ZHEVLWH��

KWWS���QHZV�QDWLRQDOJHRJUDSKLF�FRP�QHZV�������������B������BWYNKDUJD�KWPO�
>WKDQNV�7RE\@�

$QDJO\SKV�DJDLQ�
7KRVH�RI�\RX� LQ� WKH�8.�LQ�VHDUFK�RI� UHG�EOXH�JODVVHV� IRU�\RXU�VWHUHR� WHDFKLQJ�FRXOG� WU\� WKH�
IROORZLQJ�VLWH���7KH\�KDYH�D�UDQJH�RI�JODVVHV�SOXV�RWKHU�WKLQJV�VXFK�DV�VWHUHR�DWWDFKPHQWV�IRU�
WKH�IURQW�RI�FDPHUDV�IRU�WKRVH�RI�\RX�ZKR�GRQ¶W�EHOLHYH�LQ�WDNLQJ�SURSHU�VWHUHR�SDLUV��

ZZZ�VWHUHRSKRWRZRUOG�FRP�

$YLDWLRQ�3KRWRJUDSKHUV�1HZVOHWWHU�
7KLV�LV�DQ�RQ�OLQH�QHZVOHWWHU�UXQ�E\�,ZDQ�%RJHOV�IURP�WKH�1HWKHUODQGV���7KH�LVVXH�,�VDZ�ZDV�
GRPLQDWHG�E\�FRPPHQW�DERXW�&DQRQ�FDPHUDV�DQG�FRORXU�VOLGHV�EXW�FRQWDLQHG�D�IHZ�WKLQJV�RI�
LQWHUHVW��

KWWS���ZZZ�GDSSD�QO�QHZVOHWWHU�KWP�
>WKDQNV�2WWR@�

7RR�ODWH��
2WWR�DOVR�VHQW�WKH�IROORZLQJ��
7KH�5XKUODQGPXVHXP�DW�(VVHQ�KDV�RSHQHG�DQ�H[KLELWLRQ�RQ�WKH�6ZLVV�DLU�SKRWRJUDSKHU�*HRUJ�
*HUVWHU��VKRZLQJ�KLV�DLU�SKRWRV�RQ�DUFKDHRORJ\��
)OXJ�LQ�GLH�9HUJDQJHQKHLW���$UFKDHRORJLVFKH�
6WDHWWHQ�GHU�0HQVFKKHLW�LQ�����)OXJELOGHUQ
��
%XW«�WKH�H[KLELWLRQ�ODVWHG�WLOO����)HEUXDU\�������

7KH�VSOHQGLG�FDWDORJXH�LV�HGLWHG�E\�&KDUORWWH�7UXHPSOHU�DQG�ZDV�SULQWHG�DW�6FKLUPHU�0RVHO�
9HUODJ��0XHQFKHQ��*HUPDQ\�DQG�LQFOXGHV�����FRORXU�SODWHV������LOOXVWUDWLRQV��
&RSLHV�VHHP�WR�EH�DYDLODEOH�IURP�WKH�PXVHXP�±�VHH� %RRNV�RI�LQWHUHVW"�

6DIHJXDUGLQJ�(XURSHDQ�3KRWRJUDSKLF�,PDJHV�IRU�$FFHVV��6(3,$��
$QRWKHU�IURP�2WWR�EHLQJ�D�ZHE�OLQN�WR�SDSHUV�IURP�WKH�DERYH�FRQIHUHQFH�KHOG�DW�+HOVLQNL�LQ�
6HSWHPEHU������EXW�QRW�RQ�GDWHV�WKDW�FODVKHG�ZLWK�$$5*���7KH�SDSHUV�,�VFDQQHG�UDQJH�IURP�D�
WKHRUHWLFDO�DSSUDLVDO�RI�DQ�DUFKLYLVW¶V�GUHDP�WR�D�VHW�RI�WKRVH�KRUULG�3RZHU3RLQW�VOLGHV�WKDW�MXVW�
VKRZ� ZRUGV�� � 7KHUH� PD\� EH� VRPHWKLQJ� RI� LQWHUHVW� WR� WKRVH� RI� \RX� LQYROYHG� LQ� FROOHFWLRQ�
PDQDJHPHQW�DQG�DFFHVV��

KWWS���ZZZ�NQDZ�QO�HFSD�VHSLD�FRQIHUHQFH�KWPO�SDSHUV�

&URSPDUNV�
�GHIQ��VQLSSHWV�RI�LQIRUPDWLRQ�WKDW�UHTXLUH�UHDGLQJ�DQG�XQGHUVWDQGLQJ�WR�PDNH�VHQVH��
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8/0�
7KH�8QLW�IRU�/DQGVFDSH�0RGHOOLQJ��JXDUGLDQV�RI�&8&$3��KDYH�PRYHG�WR�D�QHZ�DGGUHVV�VOLJKWO\�
FORVHU�WR�WKH�UDLOZD\�VWDWLRQ��

6LU�:LOOLDP�+DUG\�%XLOGLQJ��7HQQLV�&RXUW�5RDG��&DPEULGJH�&%���4%�

7R�FRPPLVVLRQ�\RXU�YHUWLFDOV�� 3LORW�2SHUDWLRQV�0DQDJHU�±��������������
7R�ORRN�DW�WKH�ROG�VWXII�� � /LEUDU\�±��������������

)D[�HYHU\RQH�DW��������������� H�PDLO�DGGUHVVHV�DUH�XQFKDQJHG�

0RUH�LQIR��KWWS���ZZZ�XIOP�FDP�DF�XN��

&URS�PDUNV�RQ�FOD\V"��+HOS�UHTXHVWHG�
-HVV�0LOOV�DQG�,�DUH�SUHSDULQJ�DQ�HGLWHG� &OD\ODQG�$UFKDHRORJ\��ERRN�IRU�ZKLFK�ZH�DUH�IRUWXQDWH�
WR�KDYH�%RE�(YDQV�DV�D�FRQWULEXWRU���>)RU�WKH�\RXQJHU�PHPEHUV��%RE�ZDV�RQH�RI�WKH�SHRSOH�ZKR�
VKRZHG�WKH�DLUERUQH�SHRSOH�KRZ�XVHIXO�60'�FRXOG�EH��-RQHV�DQG�(YDQV�������@���$V�DQ�DLG�WR�
DSSURDFKLQJ�WKH�SUREOHPV�RI�KRZ�DQG�ZK\�VLWHV�RQ�FOD\�EHFRPH�YLVLEOH�DV�FURS�PDUNV�ZH�DUH�
DVNLQJ� DQ\RQH� ZKR� NQRZV� RI� FRQFHQWUDWLRQV� RI� FURS� PDUNV� �DUFKDHRORJLFDO� RU� QRQ��
DUFKDHRORJLFDO��LQ�FOD\ODQGV�WR�FRQWDFW�%RE�DW�RQH�RI�WKH�IROORZLQJ�UDQJH�RI�DGGUHVVHV��

'HSDUWPHQW�RI�*HRJUDSK\��$38��(DVW�5RDG��&DPEULGJH�&%���37��8.�
WHO������������������[������ HPDLO����5�(YDQV#DSX�DF�XN�

5HIHUHQFH�
-RQHV��5�-�$��DQG�(YDQV��5����������6RLO�DQG�FURS�PDUNV�LQ�WKH�UHFRJQLWLRQ�RI�DUFKDHRORJLFDO�

VLWHV�E\�DLU�SKRWRJUDSK\�� � ,Q�'�:LOVRQ��HG�� $HULDO�5HFRQQDLVVDQFH�IRU�$UFKDHRORJ\��
&%$�5HV�5HS������������

$HULDO�5HFRQQDLVVDQFH�LQ�5RPDQ�%ULWDLQ�UHVXUUHFWHG�
7KH� μ$HULDO� 5HFRQQDLVVDQFH� LQ� 5RPDQ� %ULWDLQ¶� SDSHUV�� VWDUWHG� E\� &UDZIRUG� LQ� $QWLTXLW\���
FRQWLQXHG�E\�6W�-RVHSK�ODUJHO\�LQ�WKH� -RXUQDO�RI�5RPDQ�6WXGLHV��DQG�E\�0D[ZHOO�DQG�:LOVRQ�LQ�
%ULWDQQLD���DUH�D�YDOXDEOH�VRXUFH�RI�LQIRUPDWLRQ�IRU�WKRVH�VWXG\LQJ�WKH�DUFKDHRORJ\�RI�5RPDQ�
%ULWDLQ���7KH�PRVW�UHFHQW�DUWLFOH�LQ�WKLV�VHULHV��HQWLWOHG�μ$LU�UHFRQQDLVVDQFH�LQ�5RPDQ�%ULWDLQ�
�������¶�E\�*RUGRQ�0D[ZHOO�DQG�'DYLG�:LOVRQ�DSSHDUHG�LQ� %ULWDQQLD��������������,W�LV�RXU�
LQWHQWLRQ�WR�FRQWLQXH�WKH�VHULHV�IURP������WR�WKH�SUHVHQW�LQ�SDSHUV�IRU�%ULWDQQLD���5HEHFFD�-RQHV�
�5&$+06��LV�KHOSLQJ�WR�FR�RUGLQDWH�WKH�SDSHUV��DQG�LV�UHTXHVWLQJ�LQIRUPDWLRQ�RQ�QHZ�5RPDQ�
VLWHV�GLVFRYHUHG�EHWZHHQ������DQG�WKH�SUHVHQW���3OHDVH�FDQ�\RX�FRQWDFW�KHU�DW�5&$+06��-RKQ�
6LQFODLU�+RXVH�����%HUQDUG�7HUUDFH��(GLQEXUJK�(+���1;�7HO����������������)D[�����������
�����(PDLO��UHEHFFD�MRQHV#UFDKPV�JRY�XN�

/DQGVFDSH�UHFRQVWUXFWLRQV�
7KH�IROORZLQJ�FDPH�E\�HPDLO��
<RX�PLJKW�EH�LQWHUHVWHG�LQ�WKH�ODQGVFDSH�UHFRQVWUXFWLRQV�ZH¶YH�EHHQ�ZRUNLQJ�RQ�IRU�WKH�5R\DO�
&RP�PLVVLRQ�RQ�WKH�$QFLHQW�DQG�+LVWRULFDO�0RQXPHQWV�RI�6FRWODQG��
KWWS���ZZZ�IOHPLQJZRHOIHOO�FR�XN�/DQGVFDSH�5HFRQVWUXFWLRQ�KWPO�
7KH�LPDJH�LV�D�VPDOO�H[WUDFW�IURP�D��NP�ORQJ�GLJLW�DO�UHFRQVWUXFWLRQ�F������
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/DXUD�'HO�9HUPH�
YLD�*��&DUGXFFL����
������$JURSROL��6$��
,WDO\�

ODXUDGHOYHUPH#LQZLQG�LW�

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

WRE\�GULYHU#UFDKPZ�RUJ�XN�

(FNKDUG�+HOOHU�
$KOGHQHU�:HJ����
������5RGHZDOG�
*HUPDQ\�

IDP�KHOOHU#WHOGD�QHW�

/LV�+HOOHV�2OHVHQ�
+ROVWHEUR�0XVHXP�
0XVHXPVYHM���
�����+ROVWHEUR�
'HQPDUN�

OLV�KHOOHV#KROVWHEUR�PXVHXP�GN�

'DYLG�:LOVRQ�
����&KHVWHUWRQ�URDG�
&DPEULGJH��&%���$5�

GDYLG�ZLOVRQ��#QWOZRUOG�FRP�

/LVW�RI�FRQWULEXWRUV�


