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6RPH�)RJJLD�VWXGHQWV��WXWRUV�DQG�GLSORPDV��

DLPLQJ� IRU� WRWDO� FRYHU� RI� VPDOO� SDWFKHV�� � 7KH�
RQO\� ZD\� WR� UHFRUG� DQ� DUHD� ZLWK� WKDW� PXFK�
LQIRUPDWLRQ� YLVLEOH� LV� E\� EORFN� YHUWLFDO�
SKRWRJUDSK\���(YHQ�2WWR�DJUHHG��DOWKRXJK�,�EHW�
WKDW�GRHVQ¶W�VWRS�KLP�JRLQJ�EDFN�DJDLQ��

)RJJLD�PLVKPDVK��QHROLWKLF�HQFORVXUH��5RPDQ�
FHQWXULDWLRQ� ZLWK� YLQHV� DQG� ROLYHV�� � 7DNHQ� RQ�
ILQDOV����1LNRQ�&RROSL[�����0D\�������

'LJLWDO�6/5V�
7KH� GLJLWDO� ILOHV� IURP�0LFKDHO¶V� '6/5� �)XML�
)LQH3L[�6���WKDW�ZH�XVHG�IRU�LQWHUSUHWDWLRQ�ZHUH�
DV�JRRG�DV�ZDV�QHFHVVDU\���:LWK�2WWR�QRZ�DOVR�
XVLQJ�D�'6/5�DORQJ�ZLWK�KLV�DQDORJXH�FDPHUDV�
DQG�PH�RQ�WKH�YHUJH�RI�JHWWLQJ�RQH�LW�LV�SHUKDSV�
WLPH�WR�SXW�WRJHWKHU�WKH�DVVRUWHG�HPDLO�FKDW�WKDW�
KDV�EHHQ�JRLQJ�RQ�DQG�JHW�GRZQ�WR�VRPH�VHULRXV�
GLVFXVVLRQ���1H[W�LVVXH�SHUKDSV"�

(GLWRULDO�

7LPH�
&RPSLODWLRQ�RI�WKLV�LVVXH�KDV�EHHQ�PRUH�UXVKHG�
WKDQ�XVXDO�GXH�WR�D�IORRG�RI�µXUJHQW¶�GHYHORSHU��
IXQGHG�ZRUN�IROORZLQJ��RU�DQWLFLSDWLQJ�E\�D�GD\�
RU�WZR��WKH�KDUYHVW���$IWHU�VRPH�WZHOYH�PRQWKV�
RI�UHODWLYH�LQDFWLYLW\�DQG�DSSURDFKLQJ�SRYHUW\��
WKLV�ZRUN�KDG�WR�WDNH�SUHFHGHQFH�RYHU�\RX�ORW��
$SRORJLHV� LQ� DGYDQFH� IRU� DQ\� FRFNXSV� LQ� WKLV�
LVVXH��

$UFKLYHV�DQG�LQGH[HV�
:LWK� WRQJXH� VOLJKWO\� LQ� FKHHN� ,� PHQWLRQ� WKDW�
RQH�RI�ZRUN¶V�JUHDW�SOHDVXUHV�LV�WR�ILQG�D�XVHU��
IULHQGO\�DQG�DFFXUDWH�FRPSXWHU�LQGH[�RI�DHULDO�
SKRWRV� WKDW� RIIHUV� IUHH� DFFHVV� WR� RQH� RI� RXU�
PDMRU�FROOHFWLRQV���7U\�LW�IRU�\RXUVHOI�DW��ZZZ��
DUFLPV�JHRJ�FDP�DF�XN�ZHEVLWH�IURQW�KWPO� DQG�
SOHDVH�VHQG�FRPPHQWV�±�DV� UHTXHVWHG�±� WR� WKH�
PDQDJHPHQW�� � 7KH\� PD\� RU� PD\� QRW� DFW� RQ�
WKHP«��

7UDLQLQJ�VFKRRO�DW�)RJJLD�
&KULV�0XVVRQ�DQG�&DWK\�6WRHUW]�KDYH�ZULWWHQ�
WKH�DOPRVW�RIILFLDO�UHSRUW�RQ�WKH�IRXUWK�WUDLQLQJ�
ZHHN� LQ� (XURSH�� � )RU� PH� WKHUH� ZHUH� WZR�
FRQVLGHUDEOH� DGYDQFHV� RYHU� SUHYLRXV� VFKRROV��
XVH� RI� ORFDO� SLORWV�PHDQW� WKDW� VWXGHQWV� KDG� WR�
WDNH�FKDUJH�RI�WKHLU�RZQ�IOLJKWV�UDWKHU�WKDQ�EH�
FKDXIIHXUHG� IURP� VLWH� WR� VLWH� DV� EHIRUH�� DQG�
0LFKDHO�'RQHXV�ZDV�XVLQJ�D�GLJLWDO�6/5�ZKLFK�
JDYH� WKH� JURXQG� VFKRRO� LPPHGLDWH� DFFHVV� WR�
SKRWRV�WDNHQ�GXULQJ�WKH�FRXUVH���7KH�µEHJLQQHU¶�
VWXGHQWV� ZHUH� JHQHUDOO\� D� KDSS\� DQG� KDUG��
ZRUNLQJ� EXQFK� �IRU� ,WDOLDQV��� DQG�PDGH� JRRG�
LQURDGV�LQWR�EHJLQQLQJ�SKRWR�LQWHUSUHWDWLRQ�DQG�
SLVHOORPHWULD���$LU3KRWR����GXH�IRU�UHOHDVH�IDLUO\�
VRRQ��ZDV�JLYHQ�D�VHYHUH�EDVKLQJ�E\�WKHP�DQG�
WKH\�PDQDJHG�WR�FDXVH�VHYHUDO�FUDVKHV�WR�LW�WKDW�
,¶YH�QRW�EH�DEOH�WR�UHSURGXFH�VLQFH�,�JRW�KRPH��
,Q� WKH� HYHQLQJV�ZH� WXWRUV�ZHUH� DEDQGRQHG�E\�
WKH� VWXGHQWV�ZKR� VRXJKW� RXW� UHDO� ,WDOLDQ� IRRG��
FODLPLQJ� WKDW� WKH� IRRG�DW� WKH�KRWHO�ZDV� WRXULVW�
TXDOLW\��

$QG� WKH� IO\LQJ"� �)RJJLD� LV� DOPRVW� WRR�JRRG� D�
SODFH�WR�EHJLQ�DV�WKHUH�LV�QR�FKDQFH�RI�OHDUQLQJ�
KXQWLQJ� VNLOOV�� � )HDWXUHV� RQ� WKH� JURXQG� DUH� DV�
GHQVH� DV� LQ� WKH� )HQODQG� DQG� PXFK� RI� WKH�

SKRWRJUDSK\� EHFDPH� VHOHFWLYH� UDWKHU� WKDQ�
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Clay 

I am very pleased to have persuaded Jess Mills 

to summarise her undergratuate dissertation in 

a paper for this issue.  Really it needs wider 

reading and my next task is to get her to 

submit it elsewhere…  but meanwhile she has 

an (unrelated) PhD to deal with.  In Britain it 

seems to have been Jim Pickering and Glenn 

Foard who pioneered work on the clay.  I’m 

more familiar with Glenn’s photos, having 

done occasional work in Northamptonshire and 

he seems to have made a point of reserving 

some of his annual flying budget to examine 

the clay on dates when crops on it may be 

productive.  However, I think that Glenn, like 

the rest of us (or am I wrong?) have lumped 

together all clays as ‘clay’.  Jess’s work 

suggests that this is wrong and shows that 

different types of clay produce different 

amounts of information.  Possibly it has 

needed some twenty years of flying to be able 

to reach this stage although much of her data 

comes from photographs taken on a single day.  

As usual we need more data and this is likely 

to come only if we have another drought year 

and have not spent all our flying money on the 

easier soils.  Clay soils seem to produce their 

crop marks late in the growing season so it 

may be necessary to nail all aerial 

photographers to the ground until mid-July if 

we ever again have a potentially good season. 

 

Euro-AARG 

This issue includes a surprisingly high number 

of contributions from beyond Britain and 

begins to show just how much work is going  

 
More from Foggia: 

 

 

Advanced group and their jumble of 
technology.  Everything was done on-screen. 

on across (at least) Europe.  By ‘work’ I don’t 

mean just aerial photography as a source of 

illustrations, but its use as an archaeological 

tool.  In Poland, Wlodek continues his battle 

with traditional archaeologists as reported in a 

conference review by Lidka śuk, there is news 

of an exhibition in Slovenia, in Armenia we’ve 

finally got an archaeologist – unfortunately not 

one of theirs – into the air, in Foggia we got 

hoards of students involved in flying, 

photography and interpretation, and Gwil 

Owen tells us about aerial photography and 

wheelbarrows in Egypt.   

 

AARG 2004 

All this leads towards AARG 2004 which will 

be in Munich.  Toby writes more about this but 

I’ll use this space to remind UK members that 

it probably costs less to fly to Munich than it 

does to train or drive to Winchester (last time I 

looked a single from Stansted was about £11).  

We’ve juggled dates to avoid the Oktoberfest 

(sorry Davy) and to keep Otto happy by 

avoiding the EAA meeting (when they finally 

told us their dates…) so we hope for a good 

turn out of members from all countries. 

 

List of members 

We had hoped to include a list of members 
in this issue and Kenny Brophy sent me 

this as (almost) his last act as Secretary.  

Glancing through it, I noticed quite a lot of 
incorrect addresses, in particular email 

addresses, that I’ve not got time to change.  
I’ll leave its publication for a future date in 

a thin issue of AARGnews.  Sorry Kenny! 
 

 

 

Pete Horne using OHP to demonstrate the 
network method to the beginner group. 
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,Q� :DOHV� ,� UHPDLQ� HYHU� KRSHIXO� RI� D� JRRG�
FURSPDUN�VHDVRQ�DQG�WKLV�\HDU�FDPH�FORVHU�WKDQ�
HYHU�WR�D�UHSHDW�RI�WKH�GURXJKW�FRQGLWLRQV�ZKLFK�
SUHYDLOHG� GXULQJ� ����������� DOEHLW� HYHQWXDOO\�
VSRLOHG� E\� RQH� WRR� PDQ\� UDLQ� VWRUPV�� ,� WRRN�
RYHU�WKH�IO\LQJ�LQ�:DOHV�LQ������IROORZLQJ�WKUHH�
YHU\�JRRG��RU�H[FHSWLRQDO��GU\�VXPPHUV�DQG� ,�
GLG�QRW�NQRZ�WKHQ�WKDW�,�ZRXOG�EH�VWDUWLQJ�RQ�D�
VL[�\HDU� OHDQ�SHULRG��HQOLYHQHG�E\���ZHHN�GU\�
VSHOOV� ZLWK� JRRG� SDUFKPDUNV� LQ� JUDVV�� EXW�
RWKHUZLVH� FKDUDFWHULVHG� E\� ORQJ� UHFFH� WULSV� LQ�
WKH� &HVVQD� ���� IURP� +DYHUIRUGZHVW� LQ� WKH�
VRXWKZHVW�� RU�6KREGRQ�:HOVKSRRO� LQ� WKH� HDVW��
JD]LQJ�GRZQ�RQ�PLOHV�RI�XQUHVSRQVLYH�DUDEOH��

�KWWS���QHZV�EEF�FR�XN���KL�ZDOHV�PLG���������
�VWP��� FOLPDWH� FKDQJH� LV� EHLQJ� KHUDOGHG� E\�
ZDUP�ZDWHU� ORYLQJ� VSLGHU� FUDEV� LQYDGLQJ�
&DUGLJDQ�%D\�RII� WKH�ZHVW� FRDVW�RI�:DOHV�� VR�
WKHUH�LV�VWLOO�KRSH�IRU�IXWXUH�FURSPDUN�VHDVRQV��

2Q� PRUH� VHULRXV� PDWWHUV�� $$5*� LV� ORRNLQJ�
IRUZDUG�WR�LWV�ILUVW�(XURSHDQ�DQQXDO�FRQIHUHQFH�
LQ� VRPH� \HDUV�� $HULDO� $UFKDHRORJ\� ±�
(XURSHDQ�$GYDQFHV¶� KDV�EHHQ�SODQQHG�RYHU���
GD\V� EHWZHHQ� ��WK����WK�� 6HSWHPEHU� ����� LQ�
0XQLFK�� *HUPDQ\� �VHH� DQQRXQFHPHQW�
HOVHZKHUH�LQ�$$5*QHZV���,W�KDV�EHHQ�GHVLJQHG�
WR� UXQ� MXVW� EHIRUH� WKH� /\RQ� PHHWLQJ� RI� WKH�
(XURSHDQ� $VVRFLDWLRQ� RI� $UFKDHRORJLVWV�� DQG�
WKRVH�GHOHJDWHV�ZKR�ZLVK�WR�GR�ERWK�VKRXOG�EH�
DEOH�WR�VNLS�WKH�$$5*�ILHOGWULS�RQ�WKH���WK��DQG�
FDWFK� D� SODQH� RU� WUDLQ� WR� )UDQFH�� 'U�� -|UJ�
)DVVELQGHU� DQG� KLV� FROOHDJXHV� IURP� WKH�
%D\HULVFKHV� /DQGHVDPW� I�U� 'HQNPDOSIOHJH�
KDYH� RIIHUHG� WKHLU� FRQVLGHUDEOH� H[SHUWLVH�ZLWK�
WKH� RUJDQLVDWLRQ� DQG� LW� VKRXOG� EH� D� YHU\�
VXFFHVVIXO� LQWHUQDWLRQDO� PHHWLQJ�� $$5*� LV�
KRSLQJ�WR�FLUFXODWH�D�µFDOO�IRU�SDSHUV¶�GXULQJ�WKH�
$XWXPQ�������DQG�ZH�KRSH�WKDW�IDFWRUV�ZKLFK�
PLJKW� SUHYHQW� (XURSHDQ� �DQG� ZRUOGZLGH��
FROOHDJXHV� IURP� WUDYHOOLQJ� WR� WKH� UDWKHU�
H[SHQVLYH�(XUR�IUHH�]RQH�RI�%ULWDLQ��ZLOO�ILQG�LW�
IDU� HDVLHU� WR� WUDYHO� WR�0XQLFK� DQG� VKDUH� WKHLU�
DHULDO� DUFKDHRORJ\� H[SHULHQFHV� ZLWK� D� ZLGHU�
DXGLHQFH��

7KH�$$5*�FRPPLWWHH�KDV�EHHQ�NHSW�EXV\��DV�
HYHU�� GXULQJ� WKH� VSULQJ� DQG� HDUO\� VXPPHU��
&ORVHU� OLQNV� DUH� EHLQJ� HVWDEOLVKHG� ZLWK� WKH�
(XURSHDQ� $UFKDHRORJLFDO� &RXQFLO� ZKR� DUH�
VHHNLQJ� JXLGDQFH� RQ� PDWWHUV� UHODWLQJ� WR�
(XURSHDQ�DHULDO�DUFKDHRORJ\��$$5*¶V�LQWHULP�
VWDWHPHQW�ZKLFK�ZDV�VXEPLWWHG� WR� WKH�($&�LV�
UHSURGXFHG� LQ� IXOO� LQ� WKLV� $$5*QHZV�� EXW� ,�
KRSH� WKDW� WKLV� FDQ� EH� D� UHODWLRQVKLS� ZKLFK� LV�
FRQWLQXHG��DQG�VWUHQJWKHQHG��ZLWK�WKH�IRUPDWLRQ�
RI� DQ� $$5*� (XURSHDQ� :RUNLQJ� 3DUW\� IRU�
$HULDO� 6XUYH\�� 7KH� PDLQWHQDQFH� RI� WKH�
5HVHDUFK�*URXS� DW� WKH� KHDUW� RI� WKHVH�PDWWHUV��
DQG�QRW�RQ�WKH�SHULSKHU\�RI�QHZ�GHYHORSPHQWV��
LV�� ,� EHOLHYH�� LPSHUDWLYH� IRU� LWV� IXWXUH� VXFFHVV�
DQG�JURZWK��

&KDLUPDQ¶V�3LHFH�

7RE\�'ULYHU�

7KH�VWDQGDUG�µ0D\�2FWREHU�UDLQIDOO¶�PDS�IRXQG�
LQ�JRRG�DWODVHV�RI�(XURSH��DQG�VRPHWLPHV�XVHG�
E\� OHFWXULQJ� DHULDO� DUFKDHRORJLVWV� LQ� ZDUPHU�
FOLPHV� WR� VKRZ� WKH� GURXJKW� SRWHQWLDO� RI� WKHLU�
UHJLRQ��OLVWV�WKH�EXON�RI�:DOHV�DV�KDYLQJ�PRUH�
WKDQ����P�����LQFKHV��RI�UDLQIDOO�LQ�WKH�SHULRG��
SXWWLQJ� LW� XS� WKHUH� ZLWK� ZHVWHUQ� ,UHODQG� DQG�
6FRWODQG�� WKH� 3\UHQHHV� DQG� WKH� RGG� GDPS�
SRFNHW�RI�)UDQFH�DQG�*HUPDQ\��&URSPDUNV� LQ�
&\PUX�� DUH� DQ� RFFDVLRQDO� SKHQRPHQRQ� UDWKHU�
WKDQ�DQ�DQQXDO�RFFXUUHQFH�DQG�,�KDYH�JRW�XVHG�
WR� HQMR\LQJ� WKH� JXDUDQWHHG� GLVFRYHULHV� ZKLFK�
ZLQWHU�UHFRQQDLVVDQFH�LQ�WKH�:HOVK�KLOOV�EULQJV�
�VHH� ORZHU� &KDLUPDQ¶V� SKRWR�� $$5*QHZV�
1XPEHU������2Q�D�FULVS�ZLQWHU¶V�GD\�ZLWK�FOHDU�
VXQVKLQH�� ORRNLQJ� RXW� RI� WKH� DLUFUDIW� ZLQGRZ�
RYHU� XQFXOWLYDWHG� KLOOV�� RQH� LV� VXUH� WR� VHH�
YLUWXDOO\�DQ\�LPSDFW�PDGH�E\�WKH�KDQG�RI�PDQ�
IURP� SUHKLVWRU\� RQZDUGV�� ,Q� VXPPHU�� IO\LQJ�
FRQGLWLRQV� DUH� IDU� PRUH� SOHDVDQW�� EXW� :HOVK�
FURSPDUNV�FDQ�EH� UDWKHU� VK\�EHDVWV� WKDW� FRPH�
IRUZDUG� LI� WKH� ZHDWKHU� GXULQJ� WKH� JURZLQJ�
VHDVRQ�KDV�EHHQ�MXVW�ULJKW��RQO\�WR�GLVDSSHDU�DW�
WKH�VOLJKWHVW�KLQW�RI�UDLQ��7KH�VXPPHU�RI������
KDV� VHHQ� IUDJPHQWHG�� UHJLRQDO� UHWXUQV� IURP�
FURSPDUN� UHFRQQDLVVDQFH� EXW� LQ� SDUWV� RI�ZHVW�
:DOHV� DQG� WKH� QRUWK�� WKHUH� KDYH� EHHQ� VRPH�
UHDOO\�UHZDUGLQJ�GLVFRYHULHV��,�FDOFXODWH�WKDW�LI�
FXUUHQW� SUHGLFWLRQV� IRU� JOREDO� ZDUPLQJ� DUH�
FRUUHFW��:DOHV�PD\�SRVVHVV�D�FOLPDWH�QRW�XQOLNH�
WKDW�RI�WKH�)RJJLD�3ODLQ�LQ�,WDO\�LQ����\HDUV�WLPH��
$FFRUGLQJ� WR� D� UHFHQW� %%&� QHZV� VWRU\�
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&KDLUPDQ¶V�GLVFRYHULHV��

5RPDQR�%ULWLVK��5%��VHWWOHPHQW�DW�3HQSDUF��QHDU�&DUGLJDQ��ZHVW�:DOHV��2Q�WKH�FRDVWDO�SODLQ�EHWZHHQ�
$EHUSRUWK�DQG�&DUGLJDQ��RYHU�D�GLVWDQFH�RI�VRPH���PLOHV����NPV���FRQFHQWULF�SUHKLVWRULF��DQG�VTXDUH�
5%�� HQFORVXUHV� SUHGRPLQDWH�� 5HFRQQDLVVDQFH� GXULQJ� -XO\� ����� GLVFRYHUHG� WKUHH� PRUH� 5%�
HQFORVXUHV��DQG�VHYHUDO�SUHKLVWRULF�VHWWOHPHQWV��$V�D�UXOH��FURSPDUN�GLVFRYHULHV�LQ�:DOHV�WHQG�WR�
FRPSULVH�GLVFUHWH�HQFORVXUHV�DQG�VLWHV��UDWKHU�WKDQ�WKH�µFRQWLQXRXV�ODQGVFDSHV¶�RI�RWKHU�SDUWV�RI�
(XURSH��������FV����������WK��-XO\�������&URZQ�&RS\ULJKW�5&$+0:��

$Q�XQH[SHFWHG�GLVFRYHU\�LQ�WKH�SDUFKHG�JUDVV�RI�D�JROI�FRXUVH�DW�'HJDQQZ\�LQ�QRUWK�:DOHV�ZDV�WKLV�
V\VWHP�RI�)LUVW�:RUOG�:DU�SUDFWLFH�WUHQFKHV��ZKRVH�VFDOH�FDQ�EH�MXGJHG�E\�FRPSDULVRQ�ZLWK�WKH�
KRXVHV�DW�WKH�ERWWRP�RI�WKH�IUDPH��2FFDVLRQDO�XSVWDQGLQJ�V\VWHPV�RI�SUDFWLFH�WUHQFKHV�DUH�NQRZQ�
IURP�RWKHU�VLWHV�RQ�WKH�FRDVWOLQH�RI�:DOHV�DQG�WZR�H[DPSOHV�DUH�VFKHGXOHG�DV�DQFLHQW�PRQXPHQWV��
������FV����������WK��-XO\�������&URZQ�&RS\ULJKW�5&$+0:��
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µ$HULDO�$UFKDHRORJ\�±�(XURSHDQ�$GYDQFHV¶�
$�GHFDGH�RQ�IURP�.OHLQPDFKQRZ�

,QWHUQDWLRQDO�DHULDO�DUFKDHRORJ\�FRQIHUHQFH��0XQLFK��*HUPDQ\��
6XQGD\���WK��±�:HGQHVGD\���WK��6HSWHPEHU������

%D\HULVFKHV�/DQGHVDPW�I�U�'HQNPDOSIOHJH��0�QFKHQ��'HXWVFKODQG���
%DYDULDQ�6WDWH�'HSDUWPHQW�IRU�+LVWRULFDO�0RQXPHQWV��0XQLFK��*HUPDQ\�

,Q� 6HSWHPEHU� ����� WKH� KLVWRULF� 6\PSRVLXP� ]XU� /XIWELOGDUFKDRORJ\� LQ� 2VWPLWWHOHXURSD��� µ�$HULDO�
$UFKDHRORJ\� LQ� &HQWUDO� DQG� (DVWHUQ� (XURSH¶��� ZDV� KHOG� DW� .OHLQPDFKQRZ�� %UDQGHQEXUJ�� GUDZLQJ�
WRJHWKHU�DHULDO�DUFKDHRORJ\�DQG�UHPRWH�VHQVLQJ�SUDFWLWLRQHUV�IURP�DFURVV�(XURSH�IROORZLQJ�WKH�IDOO�RI�
WKH�,URQ�&XUWDLQ��7HQ�\HDUV�RQ��WKH�0XQLFK�FRQIHUHQFH�ZLOO�FHOHEUDWH�DQG�LQYHVWLJDWH�WKH�SURJUHVV�RI�
DHULDO�DQG�JURXQG�UHPRWH�VHQVLQJ�LQ�(XURSH�DQG�VXUURXQGLQJ�FRXQWULHV��DGGUHVVLQJ�D�QXPEHU�RI�NH\�
DFDGHPLF��WHFKQLFDO��PDQDJHPHQW��VXUYH\�DQG�DUFKLYH�LVVXHV�RYHU�WZR�PDLQ�FRQIHUHQFH�GD\V��

��

6XQGD\���WK��6HSWHPEHU��2IILFLDO�RSHQLQJ�DQG�UHFHSWLRQ�
§� (YHQLQJ�UHFHSWLRQ�IRU�GHOHJDWHV�	�SRVWHU�YLHZLQJ��
§� 2IILFLDO�RSHQLQJ�DQG�NH\QRWH�DGGUHVV��

0RQGD\���WK��6HSWHPEHU��&RQIHUHQFH�GD\���

5HYHDOLQJ�1HROLWKLF�(XURSH�
§� 7KH�FRQWULEXWLRQ�RI�DHULDO�UHFRQQDLVVDQFH�DQG�UHPRWH�VHQVLQJ�WR�DQ�XQGHUVWDQGLQJ�RI�WKH�

1HROLWKLF�ODQGVFDSHV�RI�(XURSH��,Q�DVVRFLDWLRQ�ZLWK�WKH�1HROLWKLF�6WXGLHV�*URXS��3DSHUV�WR�EH�
SXEOLVKHG�LQ�PRQRJUDSK�� 2UJDQLVHUV���'U�.HQQHWK�%URSK\�	�'U�*RUGRQ�%DUFOD\�

§� :RUNVKRSV���1HZ�*,6�EDVHG�GLJLWDO�SURMHFWV��'LJLWDO�SKRWRJUDSK\�DQG�DUFKLYLQJ��

7XHVGD\���WK��6HSWHPEHU��&RQIHUHQFH�GD\���

$HULDO�$UFKDHRORJ\�DQG�5HPRWH�6HQVLQJ�±�(XURSHDQ�$GYDQFHV�
§� 6HVVLRQ����2SHQLQJ�(XURSHDQ�VNLHV�±�QHZ�SURMHFWV�DQG�SHUVSHFWLYHV��
§� 6HVVLRQ����$HULDO�DUFKDHRORJ\�DQG�5HPRWH�VHQVLQJ���&RVW�6DYLQJ�7RROV�IRU�0RQXPHQW�

3URWHFWLRQ��

§� 6HVVLRQ����&RPELQLQJ�PHWKRGRORJLHV�±�DSSOLFDWLRQV�RI�DLU�DQG�JURXQG�SURVSHFWLRQ��

§� 6SHDNHUV�WR�VXEPLW�DEVWUDFWV�DQG�LOOXVWUDWLRQV�IRU�SXEOLFDWLRQ�RQ�$$5*�ZHEVLWH��

:HGQHVGD\���WK��6HSWHPEHU��&RQIHUHQFH�GD\���

)LHOG�YLVLW�WR�%DYDULDQ�DUFKDHRORJLFDO�PRQXPHQWV��

6XQGD\����WK��6HSWHPEHU��0RQXPHQWV�'D\�

7DJ�GHV�RIIHQHQ�'HQNPDOV�±�(XURSHDQ�+HULWDJH�'D\V�
§� 2SHQ�GD\�IRU�WKH�SXEOLF�±�SUHVHQWDWLRQ�RI�SRVWHUV�IURP�FRQIHUHQFH��

&RQWDFWV���7RE\�'ULYHU��&KDLUPDQ��$$5*��� WRE\�GULYHU#UFDKPZ�RUJ�XN�
'U��-|UJ�)DVVELQGHU�� MRHUJ�IDVVELQGHU#EOIG�ED\HUQ�GH�
'DYH�0DF/HRG��0HHWLQJV�6HFUHWDU\��$$5*��� 'DYH�0DF/HRG#HQJOLVK�KHULWDJH�RUJ�XN��
'U��SKLO��0LFKDHO�'RQHXV��&RQWLQHQWDO�&RUUHVSRQGHQW��$$5*��� 0LFKDHO�'RQHXV#XQLYLH�DF�DW�
'U��.HQQHWK�%URS�K\�� N�EURSK\#DUFKDHRORJ\�JOD�DF�XN�
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5HPHPEUDQFH�RI�0LURVODY�%iOHN�����������������

2QH� RI� WKH� OHDGLQJ� SHUVRQDOLWLHV� DQG� IRXQGHUV� RI� DHULDO� DUFKDHRORJ\� LQ� IRUPHU� &]HFKRVORYDNLD�
0LURVODY�%iOHN�GLHG�DJHG����LQ�-XQH�������+H�ZDV�VHULRXVO\�LOO�VLQFH�$XJXVW�ODVW�\HDU�DQG�DOWKRXJK�KH�
ZDV�ILJKWLQJ�DJDLQVW�WKH�LOOQHVV¶�SURJUHVV�ZLWK�EUDYH�KHDUW��KH�ILQDOO\�ORVW�KLV�EDWWOH�MXVW�D�FRXSOH�RI�
ZHHNV�DIWHU�LQWHQVLYHO\�SODQQLQJ�WUDLQLQJ�IOLJKWV�ZLWK�KLV�XQLYHUVLW\�VWXGHQWV��+LV�GHDWK�LV�D�SDLQIXO�
HYHQW�QRW�RQO\�IURP�WKH�YLHZSRLQW�RI�&]HFK�DQG�0RUDYLDQ�DUFKDHRORJ\�EXW�DOVR�IURP�WKH�SHUVSHFWLYH�
RI�DLU� VXUYH\�FRQWLQXDWLRQ� LQ�0RUDYLD��)RU�DOO� WKRVH�ZKR�KDG�EHHQ� LQ� IULHQGO\� UHODWLRQVKLSV�ZLWK�
0LURVODY�KLV�GHDWK�LV�D�SHUVRQDO�ORVV��

0��%iOHN��D�XQLYHUVLW\�HGXFDWHG�VXUYH\RU��DQG�DUFKDHRORJLVW�E\�SUDFWLFDO�ORQJ�WHUP�WUDLQLQJ�VWDUWHG�KLV�
DLU�VXUYH\�FDUHHU�LQ�WKH�PLG�����V�DQG�ZDV�WKH�ILUVW�VSHFLDOLVW�RI�WKH�IRUPHU�VRYLHW�EORFN�FRXQWULHV�ZKR�
ZDV�LQYLWHG�WR�FR�RSHUDWH�ZLWK�2WWR�%UDDVFK��7RJHWKHU�ZLWK�-��.RYiUQtN�KH�KDG�DLPHG�KLV�DWWHQWLRQ�DW�
ERWK�DHULDO�UHFRQQDLVVDQFH�DQG�WKH�VWXG\�RI�YHUWLFDO�SKRWRJUDSKV�IURP�DUFKLYHV��)URP�WKH�EHJLQQLQJ�RI�
WKH�����V�KLV�DLU�VXUYH\�DFWLYLW\�LQFUHDVHG�UDSLGO\�DQG�KH�VXFFHVVIXOO\�LGHQWLILHG�PDQ\�FDWHJRULHV�RI�
VLWHV�DQG�IHDWXUHV�XQNQRZQ�LQ�0RUDYLD�XQWLO�WKHQ��0RVW�LPSRUWDQW�DUH�SUHKLVWRULF�EXULDO�VLWHV��ULQJ�
GLWFKHV���5RPDQ�PDUFKLQJ� FDPSV� DQG� GHVHUWHG�PHGLHYDO� YLOODJHV� DQG�PRDWHG� VLWHV��0RVW� RI� WKH�
FURSPDUN�IHDWXUHV��VXFK�DV�HQFORVXUHV��ZHUH�LPPHGLDWHO\�JURXQG�VXUYH\HG�DQG�JHR�UHIHUHQFHG�E\�
KLPVHOI�� D� QXPEHU� RI� WKHP� ZHUH� LQYHVWLJDWHG� XVLQJ� JHRSK\VLFV�� DQG� VRPH� ZHUH� DOVR� WHVWHG� E\�
H[FDYDWLRQ�� +H� SXEOLVKHG� WKH� UHVXOWV� RI� KLV� DLU� VXUYH\V� LQ� MRXUQDOV� LQ� WKH� &]HFK� UHSXEOLF� DQG�
RFFDVLRQDOO\�DOVR�DEURDG��6LQFH�WKH�PLG�����V�KH�KDG�EHHQ�WHDFKLQJ�±�DV�WKH�ILUVW�LQ�KLV�FRXQWU\�±�
DHULDO�DUFKDHRORJ\�DV�D�XQLYHUVLW\�FRXUVH�DW�0DVDU\N�8QLYHUVLW\��%UQR��

+LV�FRQWULEXWLRQ�WR�WKH�GHYHORSPHQW�RI�DHULDO�DUFKDHRORJ\�LQ�&HQWUDO�(XURSH�LV�LQGLVSXWDEOH�DQG�FDQQRW�
EH� IRUJRWWHQ�� +RSHIXOO\� KH� ZLOO� EH� VXFFHHGHG� E\� VRPH� RI� KLV� VWXGHQWV� VLPLODUO\� HQWKXVLDVWLF� DV�
0LURVODY�XVHG�WR�EH��

����������0DUWLQ�*RMGD�

0��%iOHN��OHIW���6W�-RVHSK��2��%UDDVFK�DQG�0��0LQDĜtN��SLORW��DW�WKH�%UQR�DLUILHOG�LQ�-XQH�������
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$HULDO�$UFKDHRORJ\�5HVHDUFK�6FKRRO�±�)RJJLD�������

&KULV�0XVVRQ�DQG�&DWK\�6WRHUW]�

$W�WKH�HQG�RI�0D\�������EXLOGLQJ�RQ�WKH�VXFFHVV�RI�RXU�H[SHULHQFH�LQ�6LHQD�LQ�������$$5*¶V�
RFFDVLRQDO�LQWHUQDWLRQDO�WHDFKLQJ�WHDP�PRXQWHG�D�VHFRQG�,WDOLDQ�UHVHDUFK�DQG�WUDLQLQJ�VFKRRO��
7KLV�\HDU¶V�FRXUVH�ZDV�RUJDQLVHG�LQ�SDUWQHUVKLS�ZLWK�WKH�8QLYHUVLW\�RI�)RJJLD��LQ�VRXWKHUQ�
,WDO\��DQG�VXSSRUWHG�LQ�DERXW�HTXDO�PHDVXUH�E\�IXQGV�IURP�,WDOLDQ�VRXUFHV�DQG�E\�%ULWLVK�
IXQGLQJ�IURP�WKH�$VVRFLDWLRQ�IRU�&XOWXUDO�([FKDQJH��WKH�$XUHOLXV�7UXVW��WKH�%ULWLVK�$FDGHP\��
(QJOLVK�+HULWDJH��$$5*�DQG�RWKHUV��

6WXGHQWV��VWDII�DQG�VXPPDU\�RI�DFWLYLWLHV�
7ZHOYH� VWXGHQWV� DQG� UHVHDUFKHUV� IURP�XQLYHUVLWLHV� DFURVV� ,WDO\��ZKR�ZHUH� QHZ� WR� DHULDO�
VXUYH\��DQG���µDGYDQFHG¶�VWXGHQWV�IURP�WKH�6LHQD�VFKRRO�RI������MRLQHG����YLVLWLQJ�WXWRUV�DQG�
��ORFDO�SLORWV�LQ�D�SURJUDPPH�RI�JURXQG�EDVHG�DQG�DHULDO�LQVWUXFWLRQ�DQG�UHVHDUFK���,Q�WKH�FDVH�
RI�WKH���DGYDQFHG�VWXGHQWV�WKHUH�ZDV�D�SDUWLFXODUO\�VWURQJ�UHVHDUFK�HOHPHQW��LQYROYLQJ�WKH�
H[DPLQDWLRQ�RI�VSHFLILF�WRSLFV�ZLWKLQ�RQH�RI�WKH�8QLYHUVLW\¶V�VSHFLDO�UHVHDUFK�DUHDV�LQ�WKH�
&HORQH�9DOOH\�MXVW�ZHVW�RI�)RJJLD��

$IWHU� D� IRUPDO�RSHQLQJ�FHUHPRQ\�DQG� LQWURGXFWRU\� OHFWXUHV� DW� WKH�8QLYHUVLW\�� WKH� µQHZ¶�
VWXGHQWV� VSHQW� KDOI� RI� HDFK� GD\� RQ� IO\LQJ� DFWLYLWLHV� DQG� WKH� RWKHU� KDOI� RQ� JURXQG�EDVHG�
LQVWUXFWLRQ�DQG�SUDFWLFDO� H[SHULHQFH�� �7KH�DGYDQFHG�JURXS�KDG� WKHLU�RZQ�SURJUDPPH�RI�
DFWLYLWLHV�LQ�WKH�DLU��RQ�WKH�JURXQG�DQG�LQ�WKH�ILHOG���7KH�6FKRRO�FRQFOXGHG�ZLWK�D�ILQDO�VHVVLRQ�
LQYROYLQJ�D�SUHVHQWDWLRQ�E\�WKH�µDGYDQFHG¶�VWXGHQWV�DQG�DQ�DVVHVVPHQW�RI�WKH�UHVXOWV�DFKLHYHG��

&RPSDUHG�ZLWK�WKH�6LHQD�VFKRRO��ZKHUH�DOO�WKUHH�DLUFUDIW�DQG�SLORWV�ZHUH�EURXJKW�IURP�RXWVLGH�
,WDO\��DQ�LPSRUWDQW�GHYHORSPHQW�DW�)RJJLD�ZDV�WKH�FUHDWLRQ�RI�DQ�DFWLYH�FR�RSHUDWLRQ�ZLWK�
SLORWV�DQG�RIILFLDOV�RI�WKH�ORFDO�$HUR�&OXE��VR�WKDW�VWDII�DQG�UHVHDUFKHUV�IURP�WKH�8QLYHUVLW\�
VKRXOG�KDYH�D�PXFK�JUHDWHU�FKDQFH�RI�FRQWLQXLQJ�DFWLYH�DHULDO�VXUYH\�ORQJ�DIWHU�WKH�YLVLWLQJ�
WXWRUV�KDYH�GHSDUWHG���,W�LV�DOVR�KRSHG�WKDW�FRQWDFW�EHWZHHQ�WKH�)RJJLD�SLORWV�DQG�WKRVH�RI�
RWKHU� DHUR� FOXEV� WKURXJKRXW� ,WDO\� ZLOO� LQFUHDVH� WKH� RSSRUWXQLWLHV� IRU� IOHGJOLQJ� DHULDO�
DUFKDHRORJLVWV�WR�WDNH�WR�WKH�DLU�LQ�RWKHU�UHJLRQV��

7KH�7DYROLHUH�IURP�WKH�DLU�
)RJJLD�OLHV�DW�WKH�KHDUW�RI�WKH�7DYROLHUH�GHOOH�3XJOLH��WKH�GU\�SODLQ�RQ�WKH�µKHHO¶�RI�,WDO\�ZKHUH�
-RKQ�%UDGIRUG�DQG�3HWHU�:LOOLDPV�+XQW�PDGH�VXFK�VWXQQLQJ�GLVFRYHULHV�LQ�WKH�ILQDO�GD\V�RI�
WKH�6HFRQG�:RUOG�:DU���7KH�UHPDUNDEOH�FKDUDFWHU�RI�WKH�7DYROLHUH¶V�µDHULDO�ODQGVFDSH¶�ZDV�
UHIOHFWHG�LQ�WKH�ORRN�RI�DPD]HPHQW�RQ�WKH�IDFHV�RI�ERWK�VWXGHQWV�DQG�DLU�KDUGHQHG�WXWRUV�ZKHQ�
UHWXUQLQJ�IURP�WKHLU� ILUVW� IOLJKWV�RYHU�1HROLWKLF�YLOODJHV�DQG� ODWHU�HQFORVXUHV� MRVWOLQJ�RQH�
DQRWKHU�LQ�ILHOG�DIWHU�ILHOG��EHQHDWK�RYHUO\LQJ�FHPHWHULHV��5RPDQ�YLOODV��FHQWXULDWLRQ��ROLYH�
JURYHV�DQG�YLQH\DUGV�RIWHQ�VWUHWFKLQJ�IDU�LQWR�WKH�GLVWDQFH��

,Q�D�µFRQWLQXRXV¶�ODQGVFDSH�RI�WKLV�NLQG�LW�LV�DOPRVW�LUUHOHYDQW�WR�WDON�DERXW�LQGLYLGXDO�VLWHV�EXW�
LQ�QHDUO\����KRXUV�RI�IO\LQJ�SUDFWLFH�E\�WKH�VWXGHQWV�RYHU������SKRWRJUDSKV�WDNHQ�IURP�QHDUO\�
����� VHSDUDWH� ORFDWLRQV�� UHFRUGLQJ� DW� OHDVW� ���� 1HROLWKLF� HQFORVXUHV�� ��� 5RPDQ� YLOODV��
QXPHURXV�FHPHWHULHV�DQG�NLORPHWUH�DIWHU�NLORPHWUH�RI�5RPDQ�UXUDO�ODQGVFDSH���7KH�
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SKRWRJUDSKV�DQG�UHODWHG�IOLJKW�UHFRUGV�ZLOO�IRUP�WKH�EDVLV�RI�DQ�LQFRPSDUDEOH�UHVHDUFK�DUFKLYH�
LQ�WKH�8QLYHUVLW\�RI�)RJJLD��WR�EH�HQULFKHG�LQ�IXWXUH�\HDUV�E\�IXUWKHU�IO\LQJ��

$LU�SKRWR�LQWHUSUHWDWLRQ�DQG�PDSSLQJ�
,Q�VXFK�D�ODQGVFDSH�WKH�LPSRUWDQFH�RI�DLU�SKRWR�LQWHUSUHWDWLRQ��DQG�WKH�FDVH�IRU�FRPSUHKHQVLYH�
PDSSLQJ�RI�WKH�UHVXOWV��KDUGO\�QHHGV�PDNLQJ��,QVWUXFWLRQ�LQ�WKH�EDVLF�WKHRU\�DQG�SUDFWLFH�RI�
DUFKDHRORJLFDO�DLU�VXUYH\��DQG�HVSHFLDOO\�LQ�LQWHUSUHWDWLRQ�DQG�PDSSLQJ��KDV�DOZD\V�EHHQ�D�NH\�
HOHPHQW�LQ�$$5*¶V�WUDLQLQJ�VFKRROV��JLYHQ�HTXDO�ZHLJKW�LQ�HDFK�GD\¶V�DFWLYLWLHV�DORQJVLGH�WKH�
IO\LQJ�SUDFWLFH���$W�WKH�*URXQG�6FKRRO�LQ�)RJJLD�WKH�µQHZ¶�VWXGHQWV�OHDUQHG�WKH�HOHPHQWV�RI�
SKRWR�LQWHUSUHWDWLRQ��WUDQVIRUPDWLRQ�DQG�PDSSLQJ���7KH�DGYDQFHG�JURXS�IRFXVHG�RQ�SDUWLFXODU�
TXHVWLRQV�UHODWLQJ�WR�5RPDQ�DQG�%URQ]H$JH�VHWWOHPHQW�LQ�WKH�&HORQH�9DOOH\��MXVW�ZHVW�RI�
)RJJLD���7R�GR�WKLV�WKH\�PDGH�XVH�RI�WDUJHWHG�DLU�SKRWRJUDSK\��SKRWR�LQWHUSUHWDWLRQ��PDSSLQJ�
DQG��KHUH�IRU�WKH�ILUVW�WLPH��WKURXJK�H[DPLQDWLRQ�RI�WKH�HYLGHQFH�RQ�WKH�JURXQG��

6WDWLVWLFV�
)O\LQJ��±���SODQHV��RQH�IURP�)RJJLD�$HUR�&OXE��DQG�D�SRRO�RI���SLORWV��LQFOXGLQJ���IURP�

)RJJLD�$HUR�&OXE��
���IOLJKWV� ������KRXUV�LQ�WKH�DLU�������QDXWLFDO�PLOHV������ORFDWLRQV�SKRWRJUDSKHG��
3KRWRJUDSK\��±�����ILOPV� ������IUDPHV��QHJDWLYHV�HQG�WR�HQG� �����PHWUHV�RI�ILOP��

2UJDQLVHUV�DQG�WXWRUV�
7KDQNV�WR�WKH�FRXUVH�RUJDQLVHUV��&KULV�0XVVRQ��2WWR�%UDDVFK�DQG�%RE�%HZOH\��DQG�HVSHFLDOO\�
3URI�*LXOLDQR�9ROSH�DQG�WKH�VWDII�RI�WKH�8QLYHUVLW\�RI�)RJJLD��

6SHFLDO�WKDQNV�WR�5REHUWR�*RIIUHGR�DQG�9DOHQWLQR�5RPDQR�IRU�RQ�WKH�VSRW�ORJLVWLFDO�VXSSRUW�
RI�DOO�NLQGV�±�UXQQLQJ�HUUDQGV��OLDLVRQ�ZLWK�WKH�KRWHO��WD[L�VHUYLFH����

7XWRUV�� IURP�*UHDW� %ULWDLQ� �(QJODQG��:DOHV�� 6FRWODQG��PLG�$WODQWLF��� $XVWULD�� 6ORYHQLD��
*HUPDQ\��,WDO\�±�
*URXQG� 6FKRRO� WXWRUV���5RJ� 3DOPHU�� 3HWH�+RUQH��+HOHQ�:LQWRQ��&LQ]LD�%DFLOLHUL��&DWK\�
6WRHUW]��
$HUR� &OXE� /RJLVWLFV� DQG� )LOP� 0RQLWRUV��� 'DPLDQ� *UDG\�� )UDQFHVFD� 5DGFOLIIH�� 3HWH�
� +RUQH��&KULV�0XVVRQ��
)O\LQJ�3KRWR�6FKRRO�WXWRUV���2WWR�%UDDVFK��%RE�%HZOH\��&KULV�0XVVRQ��
,QWHUQDWLRQDO�&RUSV�RI�3LORWV���2WWR�%UDDVFK��%RE�%HZOH\��/XLJL�)UXJJLHUR��/XLJL��&DWDODQR��
0DG�0D[��
$GYDQFHG�*URXS�WXWRUV���'DUMD�*URVPDQ��0LFKDHO�'RQHXV��

7XWRUV¶�$ZDUGV�DQG�6SHFLDO�&RPPHQGDWLRQV�
,W�KDV�EHFRPH�WUDGLWLRQDO�LQ�$$5*¶V�LQWHUQDWLRQDO�VFKRROV�IRU�WKH�WXWRUV�WR�DZDUG�D�IHZ�VSHFLDO�
SUL]HV�WR�FHOHEUDWH�WKH�LGLRV\QFUDVLHV�DQG�FKDUDFWHUV�RI�WKH�FRXUVH��

7KH�³6LQN�RU�6ZLP´�3UL]H�±�9DOHQWLQR�5RPDQR��ZKR�KDG���VKRUW�IOLJKWV�DQG�WKHQ���KRXUV�ZLWK�
2WWR��

0RVW�(IIHFWLYH�7HDPV��IRU�IOLJKW�UHSRUWV�DQG�ZRUNLQJ�WRJHWKHU��±�
*URXS�$��%HWWD�*DUDX�DQG�)UDQFHVFR�3HULFFL�
*URXS�%��5LFKDUG�&KLGLFKLPR�DQG�)UDQFHVFR�5RVVL�
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6SHFLDO� &RPPHQGDWLRQ� IRU� 3HUVHYHUDQFH� DQG�2YHUFRPLQJ� )HDUV� DQG�2WKHU�$GYHUVLW\� ±�
*LRYDQL�$PRUHVH�DQG�0DULD�&RUVL�

)XQQLHVW�)OLJKW�5HSRUW�±�*LDFRPR�'LVDQWDURVD�
([HPSODU\�)OLJKW�5HSRUW��DW�WKH�HQG�RI�WKH�FRXUVH��±�*LDFRPR�'LVDQWDURVD�

'DPLDQ¶V�$HUR�&OXE�$ZDUGV��
� )XQQLHVW�7HDP�±�'DQLOR�*DOOR�DQG�&DWHULQD�&LWWDGLQL�

0RVW� 7URXEOHVRPH� 7HDP� ±� %DUEDUD� 6DQQD� DQG� $OH[� 5XVVHOO� �ZLQQHUV� RI� WKH�
� ³$GPRQLWRU\�)LQJHU�RI�'DPLDQ´��

� :RUVW�7LPHNHHSLQJ�±�WKH�HQWLUH�$GYDQFHG�*URXS�

0RVW� &RXUDJHRXV�8VH� RI� WKH� ,WDOLDQ� /DQJXDJH� ±�+HOHQ�:LQWRQ� �IRU� KHU� ILUVW� OHFWXUH� LQ�
� ,WDOLDQ��

0RVW�&RQWLQXRXV�8VH�RI�WKH�,WDOLDQ�/DQJXDJH�±�$OO�RI�WKH�6WXGHQWV��

6SHFLDO�&RPPHQGDWLRQ�IRU�7UDQVODWLRQ�LQ�'LIILFXOW�&LUFXPVWDQFHV��IRU�WUDQVODWLQJ��&KULV�
0XVVRQ¶V�VRPHZKDW�LGLRV\QFUDWLF�(QJOLVK��±�)UDQFHVFD�5DGFOLIIH�

([WUD�6SHFLDO�&RPPHQGDWLRQ�IRU�7UDQVODWLRQ�LQ�$OO�&LUFXPVWDQFHV�±�&LQ]LD�%DFLOLHUL�

%XW��GHVSLWH�WKH�DERYH�VSHFLDO�QRWLFHV��WKH�KLJKHVW�FRPPHQGDWLRQ�JRHV�WR�HYHU\ERG\��VWDII�DQG�
VWXGHQWV�DOLNH���)RU�PDQ\�UHDVRQV��WKLV�ZDV�RXU�PRVW�VXFFHVVIXO�FRXUVH�\HW���7KH�WHDFKLQJ�WHDP��
RQ�LW�IRXUWK�RXWLQJ��QRZ�ZRUNV�WRJHWKHU�OLNH�D�ZHOO�RLOHG�PDFKLQH���)RU�WKH�ILUVW�WLPH��WKDQNV�WR�
D� ORW� RI� HIIRUW� DQG� DGYDQFH� SUHSDUDWLRQ�� ZH� KDG� ORFDO� SKRWRJUDSKV� WR� XVH� DV� H[DPSOHV� IRU�
LQWHUSUHWDWLRQ�DQG�GLVFXVVLRQ���$QG��IRU�WKH�ILUVW�WLPH��ZH�KDG�WKH�WHFKQRORJLFDO�FDSDELOLW\�WR�
WUDQVIRUP�SKRWRV�DQG�EHJLQ�WR�FRPSLOH�ODQGVFDSH�SLFWXUHV���%XW�RI�FRXUVH��WKH�VWXGHQWV�ZHUH�WKH�
JUHDWHVW�UHDVRQ�IRU�WKH�ZHHN¶V�VXFFHVV�±�WKHLU�HQWKXVLDVP��SHUVHYHUHQFH�DQG�HDJHUQHVV�WR�OHDUQ�
PDGH�WHDFKLQJ�D�UHDO� MR\�� �$OO�RI� WKH�VWXGHQWV�DFKLHYHG�D�KLJK�GHJUHH�RI�VXFFHVV�GHVSLWH� WKH�
LQHYLWDEOH�WHFKQLFDO�KLWFKHV��DQG�WKHLU�REYLRXV�SURJUHVV��FRXSOHG�ZLWK�D�VWURQJ�VHQVH�RI�VXSSRUW�
IURP�WKH�ORFDO�XQLYHUVLW\�VWDII��ERGHV�YHU\�ZHOO�IRU�WKH�IXWXUH�RI�DHULDO�DUFKDHRORJ\�LQ�WKH�UHJLRQ��

$V�SUHGLFWHG�E\�7RE\�LQ� $$5*QHZV� �����8VH�
RI�DQDJO\SKV�IRU�HDV\��'�YLHZLQJ��

$GYDQFHG� JURXS� VWXGHQWV� ILHOG�FKHFNLQJ� RQH�
RI�WKHLU�VLWHV���7KH\�GLG�QRW�H[SHFW�WR�VHH�FURS�
PDUNV�IURP�WKH�JURXQG��
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$HULDO�$UFKDHRORJ\�RQ�&OD\�*HRORJLHV�

-HVVLFD�/��0LOOV�

,QWURGXFWLRQ�
7KLV�SDSHU�DLPV�WR�UHDVVHVV�WKH�SUREOHPDWLF�UHODWLRQVKLS�EHWZHHQ�DHULDO�DUFKDHRORJ\�DQG�FOD\�
JHRORJLHV���)RU�PDQ\�\HDUV�FOD\�IRUPDWLRQV�KDYH�EHHQ�VHHQ�DV�DUHDV�RI�µORZ�SRWHQWLDO¶�IRU�WKH�
SUDFWLFH�RI�DHULDO�DUFKDHRORJ\�DQG�WKLV�KDV�LQHYLWDEO\�KDG�D�JUHDW�LPSDFW�XSRQ�WKH�NQRZQ�
GLVWULEXWLRQV� RI� DUFKDHRORJLFDO� FURSPDUNV�� +RZHYHU�� LV� FOD\� JHQXLQHO\� SRRU� IRU� DHULDO�
DUFKDHRORJ\"� $UH� DOO� FOD\V� WKH� VDPH�� RU� DUH� VRPH� EHWWHU� WKDQ� RWKHUV� ZKHQ� LW� FRPHV� WR�
UHYHDOLQJ�FURSPDUNV"�:LWK�FOD\V�IRUPLQJ�D�VLJQLILFDQW�SURSRUWLRQ�RI�JHRORJLFDO�IRUPDWLRQV�
ZLWKLQ� %ULWDLQ�� JHWWLQJ� WR� JULSV� ZLWK� ROG� ELDVHV� UHJDUGLQJ� WKHVH� JHRORJLHV� QHHGV� WR� EH�
XQGHUWDNHQ��

,Q� DQVZHULQJ� WKH� TXHVWLRQV� SRVHG� DERYH�� UHIHUHQFH�ZLOO� EH�PDGH� WR� DHULDO� SKRWRJUDSKLF�
LQWHUSUHWDWLRQ�ZRUN�XQGHUWDNHQ�LQ�WKH�VRXWK�HDVW�0LGODQGV��0LOOV��������7KH�FDVH�VWXG\�LQ�
TXHVWLRQ��)LJV�������FRQFHUQV�SUHKLVWRULF�VHWWOHPHQW�DQG�ODQG�XVH�RI�D����VTXDUH�NLORPHWUH�
VWXG\�DUHD�ZLWKLQ�WKH�FOD\�HQYLURQV�RI�WKH�*UHDW�2XVH�DQG�,YHO�YDOOH\V��%HGIRUGVKLUH��7/�
�����������7KLV�DUHD�FRQWDLQV�WKH�YHU\�HDVWHUQ�OLPLW�RI�%HGIRUG��7/������������WKH�FRXQW\�
WRZQ�RI�%HGIRUGVKLUH�ZKLFK�OLHV�RQ�WKH�ULYHU�*UHDW�2XVH��DQG�WKH�PDUNHW�WRZQ�RI�6DQG\��7/�
����������LQ�WKH�HDVW��7KH�VWXG\�DUHD�LV�SUHGRPLQDQWO\�UXUDO��VXSSRUWLQJ�FHUHDO�SURGXFWLRQ�
DQG�PDUNHW�JDUGHQV��'XH�WR�WKH�KLJK�SHUFHQWDJH�RI�ODQG�XQGHU�WKH�SORXJK���WKHUH�LV�OLWWOH�
ZRRGODQG��DQG�OLPLWHG�SDVWXUH���WKH�SRWHQWLDO�IRU�DUFKDHRORJLFDO�FURSPDUNV�LV�JRRG��

7KLV�SDSHU�ZLOO�GHPRQVWUDWH�KRZ�FOD\�JHRORJLHV�DUH�QRW�DOZD\V�DV�XQIUXLWIXO�DV�WKH\�ILUVW�
DSSHDU��DQG�VHFRQGO\��WKDW�VLJQLILFDQW�YDULDWLRQ�LQ�FURSPDUN�GLVWULEXWLRQV�EHWZHHQ�GLIIHULQJ�
FOD\�JHRORJLHV�LV�DQ�LPSRUWDQW�SKHQRPHQRQ�WKDW�QHHGV�PRUH�FRQVLGHUDWLRQ��

)LJXUH����6WXG\�DUHD�
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7KH�3UHVHQW�6WDWH�RI�&OD\�
&OD\�JHRORJLHV�KDYH�QRW�KDG�D�JRRG�SUHVV�ZLWKLQ�DHULDO�DUFKDHRORJ\�FLUFOHV�DQG�WKLV�LV�QRW�
VXUSULVLQJ�� :LWK� ORZ� VXFFHVV� UDWHV� LQ� LGHQWLI\LQJ� DUFKDHRORJLFDO� FURSPDUNV� XSRQ� VXFK�
JHRORJLHV��LW�LV�QRW�XQH[SHFWHG�WKDW�DHULDO�UHFRQQDLVVDQFH�KDV�IRFXVHG�XSRQ�WKH�ERXQWLIXO�ULYHU�
YDOOH\� JUDYHOV�� :LWK� ILQDQFLDO� SUHVVXUHV�� DQG� WDUJHW�GULYHQ� SURMHFWV�� WKH� REOLJDWLRQ� WR�
SKRWRJUDSK�PRUH�VLWHV�LV�JUHDW��OHDGLQJ�WR�µHDVLHU¶�DUHDV�RI�WKH�ODQGVFDSH�EHLQJ�VDWXUDWHG�ZLWK�
DHULDO�SKRWRJUDSKV��7KLV�KDV�XQIRUWXQDWHO\�OHIW�JUHDW�VZDWKHV�RI�WKH�ODQGVFDSH�ZLWK��LQ�PDQ\�
FDVHV��QHJOLJLEOH�DHULDO�SKRWRJUDSKLF�FRYHU��7KLV�KHOSV�WR�UHLQIRUFH�WKH�P\WK�WKDW�JHRORJLHV�
VXFK�DV�FOD\V�DUH�QRW�ILQDQFLDOO\�DQG�WHPSRUDOO\�ZRUWK�SXUVXLQJ��

)LJXUH����6WXG\�DUHD�

��������
�������

��������
�������
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)LJXUH����*HRORJ\�DQG�DUFKDHRORJLFDO�FURS�PDUNHG�VLWHV��
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1HYHUWKHOHVV��WKLV�LV�QRW�DOZD\V�WKH�FDVH��:LWK�PDQ\�FRXQWLHV�FRPPLVVLRQLQJ�JHRJUDSKLFDOO\�
XQELDVHG�YHUWLFDO�DHULDO�VXUYH\V�DW�ILYH�RU�WHQ�\HDU�LQWHUYDOV��WKH�FKDQFH�WR�KHOS�XQGHUVWDQG�WKH�
FRQXQGUXP�RI�FOD\�KDV�EHHQ�PDGH�HDVLHU��,Q�WKH�FDVH�RI�%HGIRUGVKLUH�� LWV�XQSUHFHGHQWHG�
FRPPLVVLRQLQJ�RI�VL[�\HDUO\�YHUWLFDO�VXUYH\V�KDV�HQDEOHG�DQ�LPSRUWDQW�SLFWXUH�WR�EH�EXLOW�XS�
RI�WKH�ZKROH�FRXQW\�UHJDUGLQJ�DUFKDHRORJLFDO�FURSPDUNV��,QGHHG��UHVHDUFK�FRQGXFWHG�ZLWKLQ�
WKH�FDVH�VWXG\�DUHD�H[DPLQHG�WKH������YHUWLFDO�VXUYH\�DV�ZHOO�DV�DOO�WKH�&8&$3�REOLTXHV�KHOG�
ZLWKLQ�WKH�%HGIRUGVKLUH�605��6LJQLILFDQWO\��WKH������YHUWLFDO�SKRWRJUDSKV�ZHUH�XQVXUSDVVHG�
LQ�UHYHDOLQJ�FOD\ODQG�DUFKDHRORJLFDO�FURSPDUNV��7KLV�VHW�RI�SKRWRJUDSKV�ZDV�WDNHQ�DOPRVW�
HQWLUHO\�LQ�RQH�GD\�����-XO\�������GXULQJ�D�SDUWLFXODUO\�GU\�VXPPHU��2Q�WKDW�GDWH��FURS��
PDUNHG�GLWFKHV�RI�KXQGUHGV�RI�SUHYLRXVO\�XQNQRZQ�FOD\ODQG�VLWHV�ZHUH�YLVLEOH��

3ULRU�WR�WKLV������VXUYH\�RI�%HGIRUGVKLUH��WKH�FOD\ODQG�GLVWULEXWLRQ�RI�DUFKDHRORJLFDO�VLWHV�ZDV�
GHHPHG�VSRUDGLF�DQG�VPDOO�VFDOH��6LPFR������������3UHYLRXV�UHVHDUFK�RQ�WKH�SUHKLVWRULF�
DUFKDHRORJ\�RI�WKH�DUHD�UHPDUNHG�XSRQ�WKH�QXPHURXV�DQG�H[WHQVLYH�FURSPDUN�FRPSOH[HV�RQ�
WKH�YDOOH\�JUDYHOV�DQG�ODFN�RI�VLPLODU�HYLGHQFH�IRU�WKH�ODUJH�DUHDV�RI�FOD\�IRUPDWLRQV��)LHOG�
������ *UHHQ� ������ :RRGZDUG� ������� � (YHQ� PRUH� UHFHQW� V\QWKHVHV� RI� WKH� DUHD� KDYH�
KLJKOLJKWHG�WKH�ORZ�QXPEHU�RI�FURSPDUNV�XSRQ�WKH�ERXOGHU�FOD\V�LQ�WKH�PLGGOH�DQG�QRUWK�RI�
WKH�FRXQW\��'DZVRQ������������0DOLP������������

6WXG\�$UHD�*HRORJ\�DQG�3HGRORJ\�
7KH�JHRORJ\�RI�WKH�VWXG\�DUHD��)LJ�����FRPSULVHV�GULIW�GHSRVLWV�RI�DOOXYLXP��ULYHU�DQG�JODFLDO�
JUDYHOV� DORQJ� WKH� IORRGSODLQV� DQG� ULYHU� WHUUDFHV� �*UHHQ� ������ ������� � 7KHVH� VXSHUILFLDO�
GHSRVLWV��ODLG�GRZQ�GXULQJ�WKH�4XDWHUQDU\�SHULRG��SURYLGH�FDOFDUHRXV�JOH\�VRLOV�RI�WKH�0HDG�
DVVRFLDWLRQ��ZKLFK� DUH� JHQHUDOO\� IHUWLOH��ZHOO�GUDLQHG� VRLOV� XVHG� IRU� ERWK� FXOWLYDWLRQ� DQG�
SDVWXUH��

2XWVLGH�WKH�ULYHU�YDOOH\V��WKH�PRVW�ZLGHO\�RFFXUULQJ�VXE�GULIW�GHSRVLW�LV�WKH�-XUDVVLF�2[IRUG�
FOD\��(GPRQGV�	�'LQKDP������������:LWKLQ�WKH�VWXG\�DUHD�LW�LV�JUHDWO\�FRQFHDOHG�E\�JODFLDO�
DQG� ULYHU�GHSRVLWV� VXFK�DV�%RXOGHU�FOD\�DQG�JUDYHOV��7KLV�FDOFDUHRXV�GULIW� LV�QRW�ZKROO\�
LPSHUPHDEOH�DQG�LV�IRXQG�LQ�ODUJH�]RQHV�WR�WKH�QRUWK�DQG�VRXWK��7KH�SDUHQW�PDWHULDO�JLYHV�ULVH�
WR�FDOFDUHRXV�JOH\�VRLOV�RI�WKH�+DQVORSH�DVVRFLDWLRQ��ZKLFK�DUH�FODVVHG�DV�EHLQJ�LPSHUIHFW��
SRRUO\�GUDLQHG��1RWDEO\��WKHUH�DUH�VLJQLILFDQW�GULIW�IUHH�WUDFWV�RI�-XUDVVLF�2[IRUG�FOD\�LQ�WKH�
HDVW�RI�WKH�VWXG\�DUHD�EHWZHHQ�6DQG\�DQG�7HPSVIRUG��DQG�LQ�WKH�VRXWK�EHWZHHQ�+DWFK�DQG�
6KHHUKDWFK��7KH�2[IRUG�FOD\��D�YHU\�KHDY\�GDUN�EURZQ�IRUPDWLRQ��LV�YLUWXDOO\�LPSHUPHDEOH�
DQG�RI�ORZ�YDOXH�IRU�JURXQG�ZDWHU�VXSSOLHV��(GPRQGV�	�'LQKDP�����������5LJJ�������������
,WV�VRLOV�DUH�RI�D�QRQ�FDOFDUHRXV�JOH\�VRLO�ZLWK�LPSHUIHFW�WR�SRRU�GUDLQDJH��

$�VPDOO�DUHD�RI�&UHWDFHRXV�/RZHU�*UHHQVDQG�DW�6DQG\�IDOOV�ZLWKLQ�WKH�DUHD�DQG�LV�SDUW�RI�WKH�
VLJQLILFDQW� UHOLHI�IRUPLQJ�*UHHQVDQG�5LGJH�ZKLFK�UXQV� IURP�/LQVODGH� WR�6DQG\�� WKURXJK�
QRUWK�HDVW�&DPEULGJHVKLUH�RQZDUGV�WR�1RUIRON��&KDWZLQ������������7KLV�VDQGVWRQH�LV�DQ�
LPSRUWDQW�DTXLIHU�ZLWK�VSULQJV�DQG�ZHOOV�SXQFWXDWLQJ�LWV�OHQJWK��6RLOV�DUH�JHQHUDOO\�EURZQ�
HDUWK�ZLWK�IUHH�WR�LPSHUIHFW�GUDLQDJH��

6XUYH\�5HVXOWV�
,Q�WRWDO������DUFKDHRORJLFDO�FURSPDUNHG�VLWHV�ZHUH�QRWHG�IRU�WKH����VTXDUH�NLORPHWUH�VWXG\�
DUHD��7DEOH�����2EVHUYLQJ�WKH�JHRORJLFDO�ORFDWLRQ�RI�DUFKDHRORJLFDO�FURSPDUNV��D�QXPEHU�RI�
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JHQHUDO�WUHQGV�KDV�EHHQ�UHYHDOHG��,W�VKRXOG�EH�QRWHG�WKDW�PDQ\�RI�WKH�QHJDWLYH� ]RQHV�ZLWKLQ�
WKH�VWXG\�DUHD�DUH� GXH�WR�PRGHUQ�GHYHORSPHQW��FRPSDUH� )LJV���DQG�����

%RXOGHU�DQG�2[IRUG�FOD\V�ZLWKLQ�WKH�VWXG\�DUHD�FRQWDLQ�IHZHU�VLWHV�WKDQ�PD\�EH�H[SHFWHG��
'HVSLWH�WKH�ODUJH�DUHDV�FRYHUHG�E\�WKHVH�IRUPDWLRQV�ZLWKLQ�WKH�VWXG\�DUHD��RQO\����VLWHV�ZHUH�
ORFDWHG�RQ�WKH�%RXOGHU�FOD\��DQG����RQ�WKH�2[IRUG�FOD\�IRUPDWLRQV��7KLV�UHVXOW�LV�XQVXUSULVLQJ�
EHFDXVH�RI�WKH�DEXQGDQFH�RI�WDUJHWHG�REOLTXH�DHULDO�SKRWRJUDSKV�WKDW�FHQWUH�RQ�WKH�SURGXFWLYH�
ULYHU�JUDYHOV��,PSRUWDQWO\��WKH�SURSRUWLRQ�RI�FURSV�UHVSRQVLYH�WR�FURSPDUNV�DW�WKH�WLPH�RI�
SKRWRJUDSK\�ZDV�PRUH�RU�OHVV�HTXDO�EHWZHHQ�ERWK�FOD\�W\SHV��

+RZHYHU��ZKDW�LV�VXUSULVLQJ�LV�WKDW�WKH�2[IRUG�FOD\�IRUPDWLRQV�FRQWDLQ�KDOI�WKH�QXPEHU�RI�
H[SHFWHG�VLWHV��DQG�VLJQLILFDQW�WUDFWV�RI�WKLV�JHRORJ\�FRQWDLQ�QR�FURSPDUNHG�VLWHV�DW�DOO��7KLV�
SKHQRPHQRQ�LV�ZLWQHVVHG�RQ�WKH�2[IRUG�FOD\�SODLQ�EHWZHHQ�6DQG\�DQG�7HPSVIRUG��QRUWK�DQG�
VRXWK�RI�0RJJHUKDQJHU��DQG�QRUWK�ZHVW�RI�*UHDW�%DUIRUG��)URP�WKH�DUFKDHRORJLFDO�FURSPDUN�
SORW��)LJ������RQH�FDQ�VHH�WKDW�FURSPDUNV�RQ�WKH�%RXOGHU�FOD\V�RFFXU�LQ�D�IDLUO\�ZLGHVSUHDG�
PDQQHU��DQG�ODUJH�DUHDV�ZKHUH�WKH\�GR�QRW�RFFXU�DUH�DWWULEXWDEOH�WR�PRGHUQ�GHYHORSPHQW��,Q�
FRQWUDVW��PDQ\�RI�WKH�FURSPDUNV�RQ�WKH�2[IRUG�FOD\V�KXJ�WKH�ERXQGDULHV�EHWZHHQ�WKH�ULYHU�
JUDYHOV�DQG�WKH�FOD\��0RUHRYHU��WKHUH�DUH�VLJQLILFDQW�DUHDV�RI�2[IRUG�FOD\�WKDW�GR�QRW�UHYHDO�
DUFKDHRORJLFDO�FURSPDUNV�DQG�WKHVH�DUHDV�WRGD\�DUH�RSHQ��DJULFXOWXUDO�SUDLULHV��

6R�ZKDW�GRHV�WKLV�SDWWHUQLQJ�VXJJHVW"�7KH�FURSPDUN�SKHQRPHQRQ�RQ�WKH�2[IRUG�FOD\V�QHHGV�
IXUWKHU�FRQVLGHUDWLRQ��&RXOG�WKH�ORZ�QXPEHU�RI�FURSPDUNV��FURSPDUN�IUHH�DUHDV�DQG�FURSPDUN�
ORFDWLRQV�LQGLFDWH�WKDW�WKH�2[IRUG�FOD\�ZDV�GHHPHG�WRR�KHDY\�DQG�ZDWHUORJJHG�IRU�VHWWOHPHQW�
LQ� SUHKLVWRU\"� $OWHUQDWLYHO\�� SHUKDSV� WKHVH� DUHDV� ZHUH� EHLQJ� VHWWOHG� DQG� XWLOLVHG� ZLWKLQ�
SUHKLVWRU\�KRZHYHU�GXH�WR�JHRORJLFDO�FRQGLWLRQV�VXFK�DFWLYLW\�LV�QRW�EHLQJ�UHYHDOHG�RQ�DHULDO�
SKRWRJUDSKV"�,QGHHG��DFWLYLW\�RQ�WKH�2[IRUG�FOD\�PD\�KDYH�OHIW�OLWWOH�WUDFH�XSRQ�WKH�JURXQG��
7KHVH�TXHVWLRQV�ZLOO�EH�FRQVLGHUHG�LQ�PRUH�GHWDLO�EHORZ��DQG�SRWHQWLDO�H[SODQDWLRQV�IRU�WKH�
ORZ�FURSPDUN�RFFXUUHQFH�RQ�2[IRUG�FOD\V�ZLOO�EH�SXW�IRUZDUG��

1R��RI�2EVHUYHG�
6LWHV�

��RI�7RWDO�
6WXG\�$UHD�

1R��RI�([SHFWHG�
6LWHV�

%RXOGHU�&OD\� ��� ������ ����

2[IRUG�&OD\� ��� ������ ���

*ODFLDO�*UDYHOV� �� ����� ��

5LYHU�*UDYHOV� ���� ������ ���

$OOXYLXP� ��� ������ ���

/RZHU�*UHHQVDQG� �� ����� ��

���� ���� ����

7DEOH����2EVHUYHG�DQG�H[SHFWHG�QXPEHUV�RI�VLWHV�ZLWKLQ�WKH�VWXG\�DUHD��
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&RQVLGHULQJ�WKH�PRUH�SURGXFWLYH�JHRORJLHV�ZLWKLQ�WKH�VWXG\�DUHD��WKH�ULYHU�JUDYHOV�FRQWDLQ�WKH�
PRVW�VLJQLILFDQW�QXPEHU�RI�VLWHV��7KHVH�GHSRVLWV�IRUP�WKH�ORZ�O\LQJ�IORRGSODLQV�DQG�WHUUDFHV�
RI�WKH�ULYHUV�*UHDW�2XVH�DQG�,YHO�DQG�DUH�ZHOO�GUDLQHG��IHUWLOH�DUHDV��7KH�ULYHU�JUDYHOV�LQ�
SDUWLFXODU�FRQWDLQ�D�ODUJH�QXPEHU�RI�YDULHG�VLWH�W\SHV��EODQN�DUHDV�ZLWKLQ�WKLV�JHRORJ\�DUH�
PRVWO\� DWWULEXWDEOH� WR� PRGHUQ� GHYHORSPHQW� DQG� TXDUU\LQJ�� )LQDOO\�� WKH� DUHD� RI� /RZHU�
*UHHQVDQG�ZLWKLQ�WKH�VWXG\�DUHD�LV�YHU\�VPDOO��DQG�QRW�VXUSULVLQJO\��QR�VLWHV�KDYH�EHHQ�ORFDWHG�
RQ�WKLV�PRGHVW�VHFWLRQ�RI�WKH�IRUPDWLRQ��

&OD\�*HRORJLHV�
:H� FDQ� VHH� WKDW� WKH� WUDGLWLRQDO� YLHZ� WKDW� FOD\� IRUPDWLRQV� DUH� IUXLWOHVV� IRU� UHYHDOLQJ�
DUFKDHRORJLFDO�FURSPDUNV�LV�HUURQHRXV��,QGHHG��ZLWK�JHRJUDSKLFDOO\�XQELDVHG�DHULDO�VXUYH\V�
XQGHUWDNHQ�RYHU�WKH�ZKROH�RI�WKH�FRXQW\�HYHU\�VL[�\HDUV��FRXSOHG�ZLWK�WKH�GHHSHU�SORXJKLQJ�
RI�WKH�FOD\ODQGV��KDYH�GLVFORVHG�DQ�HYHU�LQFUHDVLQJ�SDWWHUQ�RI�DUFKDHRORJLFDO�FURSPDUNV�ZLWKLQ�
WKHVH�DUHDV��&ODUN�	�'DZVRQ������������

,PSRUWDQWO\��KRZHYHU��WKHUH�DSSHDUV�WR�EH�D�GLIIHUHQFH�EHWZHHQ�%RXOGHU�FOD\�DQG�2[IRUG�FOD\�
IRUPDWLRQV� LQ� SURPRWLQJ� FURS� JURZWK� DERYH� DUFKDHRORJLFDO� IHDWXUHV�� 3UHYLRXVO\�� DHULDO�
DUFKDHRORJLVWV� KDYH� WUHDWHG� DOO� FOD\V� DV� EHLQJ� OHVV� IDYRXUDEOH� IRU� UHYHDOLQJ� FURSPDUNV��
QHYHUWKHOHVV��WKLV�UHVHDUFK�KDV�VKRZQ�WKDW�WKLV�PD\�QRW�EH�WKH�FDVH��7KH������YHUWLFDO�VXUYH\�
SKRWRJUDSKV�XVHG�IRU�WKLV�UHVHDUFK�ZHUH�WDNHQ�WRZDUGV�WKH�HQG�RI�DQ�H[WUHPHO\�GU\�VXPPHU��
7KLV�KDV�UHYHDOHG�PDQ\�XQNQRZQ�VLWHV�RQ�WKH�%RXOGHU�FOD\V��EXW�WKLV�SKHQRPHQRQ�KDV�QRW�
RFFXUUHG�WR�WKH�VDPH�GHJUHH�IRU�WKH�2[IRUG�FOD\�IRUPDWLRQV���WKLV�LV�DOVR�ZLWQHVVHG�DW�0DUVWRQ�
9DOH��D�ODUJH�H[SDQVH�RI�2[IRUG�FOD\�LQ�PLG�ZHVW�%HGIRUGVKLUH��6KRWOLII�	�&ULFN������������

7KH�SK\VLFDO�FRPSRVLWLRQ�RI�ERWK�FOD\V�DQG�WKHLU�RYHUO\LQJ�VRLOV�PD\�KROG�WKH�DQVZHU��7KH�
JODFLDOO\�GHSRVLWHG�%RXOGHU�FOD\�RI�WKH�VWXG\�DUHD�LV�FKDUDFWHULVHG�DV�D�VWLII�JUH\�FOD\��ODUJHO\�
GHULYHG�IURP�-XUDVVLF�FOD\V�DQG�*DXOW��DQG�FRQWDLQLQJ�YDU\LQJ�DPRXQWV�RI�VXEDQJXODU�IOLQWV��
SHEEOHV�DQG�URXQGHG�FKDON�IUDJPHQWV��.LQJ�����������,Q�FRQWUDVW��WKH�2[IRUG�FOD\V�RI�WKH�
UHJLRQ� FRPSULVH�YHU\� ILQHO\�JUDLQHG� DQG�SXUH� FOD\�ZLWK�JUHDWHU� LPSHUPHDELOLW\� WKDQ� WKH�
ERXOGHU�FOD\V��(GPRQGV�	�'LQKDP�����������5LJJ�������������,V�LW�WKLV�GLIIHUHQFH�EHWZHHQ�
FRPSRVLWLRQV�WKDW�PD\�KDYH�JLYHQ�ULVH�WR�WKH�SRVVLEOH�VFHQDULRV�EHORZ"�

)LUVWO\�� WKH� ODFN� RI� FURSPDUNV� RQ� WKH� 2[IRUG� FOD\V� PD\� EH� DWWULEXWDEOH� WR� WKH� YHU\�
XQUHVSRQVLYH�QDWXUH�RI�VXFK�FOD\V�WR�DHULDO�VXUYH\��WKH\�DUH�DOVR�XQUHVSRQVLYH�WR�JHRSK\VLFDO�
VXUYH\�� -�� 7D\ORU� SHUV�� FRPP����7KH�2[IRUG� FOD\V�ZLWKLQ� WKH� VWXG\� DUHD� DUH� YHU\� ILQHO\�
JUDLQHG��SXUH�DQG�PRUH�SURQH�WR�ZDWHUORJJLQJ�WKDQ�WKH�%RXOGHU�FOD\V��7KHUHIRUH��LI�WKHVH�DUHDV�
ZHUH�ZLWQHVV�WR�DUFKDHRORJLFDO�DFWLYLW\��WKH�JHRORJLFDO�SURSHUWLHV�RI�WKH�FOD\�PD\�EH�PDVNLQJ�
WKLV�IURP�DHULDO�SKRWRJUDSKV��&HUWDLQO\�H[FHVV�ZDWHU�LQ�FOD\�EDVHG�VRLOV�PD\�OHDG�WR�D�ODFN�RI�
R[\JHQ�LQ�WKH�URRWLQJ�]RQH�VXSSUHVVLQJ�SODQW�JURZWK��-RQHV�	�(YDQV�������������7KH�SDUWLFOH�
VL]H�RI�2[IRUG�FOD\� LV� ILQHU� WKDQ� WKH�%RXOGHU� FOD\V�RI� WKH� UHJLRQ� UHVXOWLQJ� LQ� WKH� ORQJHU�
UHWHQWLRQ� RI� ZDWHU� ZLWKLQ� WKLV� JHRORJ\� �5LJJ� ������ ������ $GGLWLRQDOO\�� WKH� GHJUHH� RI�
LQFOXVLRQV�ZLWKLQ� WKH�SDUHQW�PDWHULDO� LV� LPSRUWDQW� WRR�DV� WKH\�LQIOXHQFH�GUDLQDJH�DQG�WKH�
KHDYLQHVV�RI�WKH�VRLO��6HWWOHPHQW�RQ�FRQFHQWUDWLRQV�RI�VXFK�GHSRVLWV�PD\�KDYH�WKHUHIRUH�EHHQ�
PRUH�YLVLEOH�DQG�YLDEOH�GXH�WR�WKHVH�GLVFUHWH�DUHDV�EHLQJ�EHWWHU�GUDLQHG��&OD\�����������

6HFRQGO\��LW�LV�SRVVLEOH�WKDW�SHRSOH�LQ�SUHKLVWRU\�ZHUH�ODUJHO\�DYRLGLQJ�WKHVH�DUHDV�GXH�WR�WKHLU�
XQIDYRXUDEOH�FRQGLWLRQV�IRU�VHWWOHPHQW�DQG�DJULFXOWXUH��7KHUH�DUH�WKUHH�DUHDV�LQ�SDUWLFXODU�
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ZKHUH�QR�DUFKDHRORJLFDO�FURSPDUNV�KDYH�EHHQ�LGHQWLILHG��7KHVH�DUH��WKH�7HPSVIRUG�3ODLQ�WR�
WKH�HDVW�RI�WKH�VWXG\�DUHD��QRUWK�ZHVW�RI�*UHDW�%DUIRUG��DQG�QRUWK�DQG�VRXWK�RI�0RJJHUKDQJHU��
5LJJ¶V�ZRUN��������GHWDLOLQJ� WKH�VRLOV��JHRORJLHV�DQG�FURS�\LHOGV�RI�DQ�DUHD�FHQWULQJ�RQ�
6DQG\��VWDWHV�WKDW�KLVWRULFDOO\��WKH�7HPSVIRUG�3ODLQ�KDV�EHHQ�ZLWQHVV�WR�SHULRGV�RI�DJULFXOWXUDO�
DEDQGRQPHQW�GXH�WR�JUHDW�GLIILFXOWLHV�ZLWK�ZDWHUORJJLQJ��XQIHUWLOH�DQG�KHDY\�VRLOV��������
������ )XUWKHUPRUH�� WKH� 2[IRUG� FOD\� DUHDV� VXUURXQGLQJ� 0RJJHUKDQJHU� ZHUH� VHHQ� DV�
SUREOHPDWLF�WRR��KRZHYHU��WKH\�DUH�EHWWHU�GUDLQHG�WKDQ�WKH�7HPSVIRUG�3ODLQ��������������
&RXOG� WKLV�KDYH�EHHQ� WKH�FDVH� LQ�SUHKLVWRU\"�2U� LV� WKLV�D� UHODWLYHO\� UHFHQW�SKHQRPHQRQ"�
&HUWDLQO\��ZLWK�WKH�GHIRUHVWDWLRQ�RI�WKHVH�]RQHV��VRLOV�ZLOO�KDYH�GHJUDGHG�JUDGXDOO\�RYHU�WLPH�
WUDQVIRUPLQJ�WKH�ULFK�EURZQ�IRUHVW�VRLOV�LQWR�OHDFKHG��QRQ�FDOFDUHRXV�JOH\�VRLOV�OHVV�VXLWDEOH�
IRU� VHWWOHPHQW� DQG� DJULFXOWXUH� WKDQ� WKH�PRUH� IHUWLOH�� OLJKWHU� ULYHU� YDOOH\V� �.LQJ������� ���
5RPDQV�	�5REHUWVRQ�������������

&RQFOXVLRQV�
7KH�UHVHDUFK�IURP�ZKLFK�WKLV�DUWLFOH�LV�GHULYHG��0LOOV�������KDV�KLJKOLJKWHG�WKH�SUREOHPV�RI�
GHWHFWLQJ�VLWHV�RQ�FOD\�JHRORJLHV�IURP�WKH�DLU��,W�DOORZV�IRU�D�QXPEHU�RI�VWDWHPHQWV�WR�EH�PDGH�
DQG�VXJJHVWV�TXHVWLRQV�DQG�IXUWKHU�UHVHDUFK�WKDW�PD\�KHOS�FODULI\�RXU�NQRZOHGJH�RI�SDVW�XVHV�
RI�FOD\�VRLOV��

·� &OD\�JHRORJLHV�FDQQRW�EH�WUHDWHG�DV�EHLQJ�KRPRJHQRXVO\�LQIHULRU�IRU�DUFKDHRORJLFDO�
FURSPDUN� SURGXFWLRQ�� DV� YDULDWLRQV� LQ� WKHLU� YLVLELOLW\� RFFXU�ZLWKLQ� GLIIHUHQW� FOD\�
JHRORJLHV��

·� :LWK�LQFUHDVHG�DHULDO�UHFRQQDLVVDQFH�RYHU�WKH�FOD\V�DW�VXLWDEOH�WLPHV�RI�WKH�\HDU��PRUH�
VLWHV�KDYH�EHHQ�GLVFRYHUHG��1HYHUWKHOHVV��FRQVLGHUDWLRQ�QHHGV�WR�EH�JLYHQ�WR�WKH�W\SH�
DQG�QDWXUH�RI�FOD\�WKDW�VLWHV�DUH�RFFXUULQJ�RQ��

·� 1RZ�WKDW�D�VLJQLILFDQW�GLVWULEXWLRQ�RI�VLWHV�KDV�EHHQ�LGHQWLILHG�RQ�%RXOGHU�FOD\V��PLJKW�
LW�QRW�EH�XQUHDVRQDEOH�WR�HYHQWXDOO\�VHH�D�JUHDWHU�SDWWHUQ�RI�VHWWOHPHQW�RQ�WKH�2[IRUG�
FOD\V"�

·� 'RHV�WKH�JUHDWHU�YLVLELOLW\�RI�DUFKDHRORJLFDO�FURSPDUNV�RQ�WKH�%RXOGHU�FOD\V�LQGLFDWH�D�
SDVW�SUHIHUHQFH�IRU�VXFK�VRLOV�RYHU�WKH�2[IRUG�FOD\"�

·� :DV�VHWWOHPHQW�RQ�%RXOGHU�FOD\�VHHNLQJ�DQG�XWLOLVLQJ�JUDYHOO\�GHSRVLWV��&OD\�������
�����&ROHPDQ�LQ�6KRWOLII�	�&ULFN�����������RU�LV�WKLV�DSSDUHQW�WUHQG�GXH�WR�WKH�UHODWLYH�
HDVH�RI�LGHQWLILFDWLRQ�RI�FURS�PDUNHG�IHDWXUHV�RQ�WKRVH�GHSRVLWV"�

·� 7KH�GLIIHUHQW�FURSPDUN�GLVWULEXWLRQV�RQ�WKH�%RXOGHU�DQG�2[IRUG�FOD\V�QHHG�JUHDWHU�
LQYHVWLJDWLRQ�WR�EHWWHU�GHWHUPLQH�WKH�GLVWULEXWLRQ�DQG�FKDUDFWHU�RI�DUFKDHRORJLFDO�VLWHV��
DV�ZHOO� DV�ZKHWKHU� VSHFLILF� ]RQHV�RI� WKH�%RXOGHU� FOD\V�ZHUH�EHLQJ�SUHIHUHQWLDOO\�
XWLOLVHG��

$FNQRZOHGJHPHQWV�
0DQ\�WKDQNV�WR�5RJ�3DOPHU�DQG�*DU\�-RQHV�IRU� WKHLU�XQVWLQWLQJ�KHOS�DQG�DGYLFH��DQG�WR�
6WHSKHQ�&ROHPDQ�DW�WKH�%HGIRUGVKLUH�+LVWRULF�(QYLURQPHQW�5HFRUG�IRU�KHOSLQJ�ZLWK�GDWD�
FROOHFWLRQ�DQG�LQWHUSUHWDWLRQ��
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5HIHUHQFHV�
&KDWZLQ��&�3�������� %ULWLVK�5HJLRQDO�*HRORJ\��(DVW�$QJOLD�DQG�DGMRLQLQJ�DUHDV���/RQGRQ��
+062��

&ODUN��5��	�'DZVRQ��0��������/DWHU�SUHKLVWRULF�DQG�5RPDQR�%ULWLVK� ODQGVFDSH� LQ�PLG��
%HGIRUGVKLUH��,Q�5��+ROJDWH��HG���� &KLOWHUQ�DUFKDHRORJ\��UHFHQW�ZRUN��$�KDQGERRN�IRU�WKH�QH[W�
GHFDGH�� �������'XQVWDEOH��7KH�%RRN�&DVWOH��
&OD\�� 3�� ������ 7KH� H[SORLWDWLRQ� RI� WKH� (DVW� 0LGODQGV� FOD\ODQGV� LQ� ODWHU� SUHKLVWRU\��
8QSXEOLVKHG�3K'�WKHVLV��8QLYHUVLW\�RI�/HLFHVWHU��

'DZVRQ��0��������7KH�2XVH�9DOOH\�LQ�WKH�,URQ�$JH�DQG�5RPDQ�SHULRGV��D�ODQGVFDSH�LQ�
WUDQVLWLRQ��,Q�0��'DZVRQ��HG���� 3UHKLVWRULF��5RPDQ��DQG�3RVW�5RPDQ�ODQGVFDSHV�RI�WKH�*UHDW�
2XVH�9DOOH\�� ���������&%$�5HVHDUFK�5HSRUW������&RXQFLO�IRU�%ULWLVK�$UFKDHRORJ\��
(GPRQGV��(�$��	�'LQKDP��&�+�������� 0HPRLUV�RI�WKH�*HRORJLFDO�6XUYH\�RI�*UHDW�%ULWDLQ��
*HRORJ\�RI�WKH�FRXQWU\�DURXQG�+XQWLQJGRQ�DQG�%LJJOHVZDGH���/RQGRQ��+062��

)LHOG��.��������5LQJ�GLWFKHV�RI�WKH�8SSHU�DQG�0LGGOH�*UHDW�2XVH�9DOOH\�� $UFKDHRORJLFDO�
-RXUQDO��������������
*UHHQ��+�6��������(DUO\�%URQ]H�$JH�EXULDO�� WHUULWRU\��DQG�SRSXODWLRQ� LQ�0LOWRQ�.H\QHV��
%XFNLQJKDPVKLUH��DQG�WKH�*UHDW�2XVH�9DOOH\�� $UFKDHRORJLFDO�-RXUQDO� �������������
*UHHQ��&��������*HRORJ\��UHOLHI��DQG�4XDWHUQDU\�SDODHRHQYLURQPHQWV�LQ�WKH�EDVLQ�RI�WKH�2XVH��
,Q�0��'DZVRQ��HG���� 3UHKLVWRULF��5RPDQ��DQG�3RVW�5RPDQ�ODQGVFDSHV�RI�WKH�*UHDW�2XVH�
9DOOH\�� ������&%$�5HVHDUFK�5HSRUW������&RXQFLO�IRU�%ULWLVK�$UFKDHRORJ\��
-RQHV��5�-�$��	�(YDQV��5��������6RLO�DQG�FURS�PDUNV�LQ�WKH�UHFRJQLWLRQ�RI�DUFKDHRORJLFDO�VLWHV�
E\�DLU�SKRWRJUDSK\��,Q�'�5��:LOVRQ��HG���� $HULDO�UHFRQQDLVVDQFH�IRU�DUFKDHRORJ\��5HVHDUFK�
UHSRUW�1R������ ������7KH�&RXQFLO�IRU�%ULWLVK�$UFKDHRORJ\��
.LQJ��'�:�������� 6RLOV�RI�WKH�/XWRQ�DQG�%HGIRUG�GLVWULFW���6SHFLDO�VXUYH\�1R�����+DUSHQGHQ��
$JULFXOWXUDO�5HVHDUFK�&RXQFLO��

0DOLP��7��������7KH�GHYHORSPHQW�RI�D�1HROLWKLF�PRQXPHQW�FRPSOH[�DW�*RGPDQFKHVWHU��
&DPEULGJHVKLUH��,Q�0��'DZVRQ��HG���� 3UHKLVWRULF��5RPDQ��DQG�3RVW�5RPDQ�ODQGVFDSHV�RI�WKH�
*UHDW�2XVH�9DOOH\�� �������&%$�5HVHDUFK�5HSRUW������&RXQFLO�IRU�%ULWLVK�$UFKDHRORJ\��
0LOOV��-�/�������� 7KH�DHULDO�DUFKDHRORJ\�RI�QRUWK�DQG�PLG�%HGIRUGVKLUH�� 8QSXEOLVKHG�0$�
WKHVLV��8QLYHUVLW\�RI�/HLFHVWHU��

5LJJ��7�������� 7KH�VRLOV�DQG�FURSV�RI�WKH�PDUNHW�JDUGHQ�GLVWULFW�RI�%LJJOHVZDGH���&DPEULGJH��
&83��

5RPDQV�� -�&�&��	�5REHUWVRQ�� /�� ������ 7KH� JHQHUDO� HIIHFWV� RQ� WKH� VRLO� SURILOH�� ,Q�*�6��
0D[ZHOO��HG���� 7KH�,PSDFW�RI�$HULDO�5HFRQQDLVVDQFH�RQ�$UFKDHRORJ\���&%$�5HVHDUFK�5HSRUW�
�������������/RQGRQ��&%$��

6KRWOLII��'��	�&ULFN��-��������,URQ�$JH�VHWWOHPHQW�ZLWKLQ�WKH�2[IRUG�&OD\�9DOH�DW�%HDQFURIW�
5RDG��0DUVWRQ�0RUHWDLQH�� %HGIRUGVKLUH�$UFKDHRORJ\�������������
6LPFR��$��������7KH�,URQ�$JH�LQ�WKH�%HGIRUG�UHJLRQ�� %HGIRUGVKLUH�$UFKDHRORJ\�����������
:RRGZDUG��3�-��������)OLQW�GLVWULEXWLRQ��ULQJ�GLWFKHV�DQG�%URQ]H�$JH�VHWWOHPHQW�SDWWHUQV�LQ�
WKH�*UHDW�2XVH�9DOOH\�� $UFKDHRORJLFDO�-RXUQDO��������������
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7KH� H[KLELWLRQ� 7KH� 8QNQRZQ� 3UHNPXUMH� ��
5HFRUGV�2I� 7KH� 5HJLRQ¶V� 3DVW� )URP� 7KH� $LU�
SUHVHQWV�±�ZLWK�WKH�KHOS�RI�DLU�SKRWRJUDSK\�±�WKH�
UHJLRQ� RI� 3UHNPXUMH� ZLWK� IHDWXUHV� RI� LWV�
ODQGVFDSH� DQG� VHWWOHPHQW� SDWWHUQV� WKURXJK�
YDULRXV� DUFKDHRORJLFDO� WLPH� SHULRGV�� ,W� LV� WKH�
UHVXOW� RI� DLU� UHFRQQDLVVDQFH� RI� WKH� UHJLRQ� RI�
VHYHUDO� \HDUV�� VWDUWLQJ� LQ� ������ $ORQH� LQ� WKH�
\HDU�RI������RYHU�����DUFKDHRORJLFDO�VLWHV�ZHUH�
GLVFRYHUHG�ZLWK�WKH�KHOS�RI�DLU�SKRWRJUDSK\��

7KH� HQWLUH� DUHD� RI� 3UHNPXUMH� KDV� EHHQ�
V\VWHPDWLFDOO\� UHFRQQRLWHUHG� IURP� WKH� DLU� LQ�
HYHU\�VHDVRQ�RI�WKH�\HDU��7KH�EXON�RI�GDWD�DQG�
DUFKDHRORJLFDO� DHULDO� SKRWRV� FRPH� IURP� WKH�
IODWODQG� SDUW� RI� WKH� UHJLRQ��� EHWZHHQ� WKH�0XUD�
ULYHU� DQG� WKH� /HGDYD� ULYHU�� WKH� KLOO\� *RULþNR�
SDUW�RI�WKH�UHJLRQ�ZLWK�ZRRGV�DQG�VWUHDPV�LV�QRW�
ZHOO�VXLWHG�IRU�DHULDO�SKRWRJUDSK\��

:K\�WKH�WHUP�µXQNQRZQ�3UHNPXUMH¶"�,W�LV�GXH�
WR� WKH� IDFW� WKDW� WKH� SHUVSHFWLYH� IURP� WKH� DLU�
PDNHV�D�YHU\�GLIIHUHQW�YLHZ�RI�ODQGVFDSH��DOVR�
DV� UHJDUGV� LWV� VHWWOHPHQW� LQ� WKH� SDVW��
$UFKDHRORJLFDO�VWUXFWXUHV�DUH�GLVFORVHG�±�LQ�WKH�
ILHOGV�DQG�PHDGRZV�±�DV�YHJHWDWLRQ�VLJQV�LQ�WKH�
VKDSH�RI�FLUFOHV��UHFWDQJXODUV��VWUDLJKW�OLQHV�DQG�
EHQW�OLQHV��:LWK�WKH�KHOS�RI�DLU�SHUVSHFWLYH�RQH�
FDQ�GHWHFW�SRWHQWLDO�DUFKDHRORJLFDO�VLWHV�ZKLFK�
KDYH�DV�\HW�QRW�EHHQ�UHVHDUFKHG��

$�JDOOHU\�DW�WKH�H[KLELWLRQ��

7KH�H[KLELWLRQ�LV�LQWURGXFHG�E\�DHULDO�SKRWRV�RI�
ODQGVFDSH�SDWWHUQV�FKDUDFWHULVWLF�RI�3UHNPXUMH��
:KDW� FRPHV� QH[W� DUH� SKRWRV� RI� FOH�DUO\�
UHFRQJL]DEOH� YHJHWDWLRQ� VLJQV� GUDZQ� LQWR� WKH�
VXUIDFH� DV� ZHOO� DV� DHULDO� SKRWRV� RI�
DUFKDHRORJLFDO�VLWHV��ORFDWHG�DORQJ�WKH�ULJKW�RI��
ZD\� RI� WKH� PRWRUZD\� VHFWLRQ� 9XþMD� YDV��
%HOWLQFL� DQG� WKH� ULQJ� URDG� /HQGDYD�� ERWK� RI�
ZKLFK�DUH�FXUUHQWO\�XQGHU�FRQVWUXFWLRQ���

7KH�SUHVHQWDWLRQ�LQ�WKH�FDWDORJXH�OD\V�VWUHVV�RQ�
WKH� FODVVLILFDWLRQ� RI� DUFKDHRORJLFDO� VLJQV� RQ�
DHULDO�SKRWRJUDSK\��

:LWK�WKH�KHOS�RI�PRUSKRORJLFDO�DQG�W\SRORJLFDO�
FODVVLILFDWLRQ� RI� FKDUDFWHULVWLF� FRORXU� VSRWV� RI�
YDULRXV�JHRPHWULFDO�VKDSHV�ZKLFK�UHSUHVHQW�WKH�
UHPQDQWV� RI� VHSXOFKUDO� PRXQGV�� HQFORVXUHV��
DUFKLWHFWXUDO� UHOLFV�� VXFK� DV� IDUPV�� 5RPDQ�
YLOODV�� PLOLWDU\� FDPSV�� URDGV� DQG� ODQHV�� DQ�
DWWHPSW�KDV�EHHQ�PDGH�DW� WKH� LQWHUSUHWDWLRQ�RI�
VHWWOHPHQW�RI�WKH�UHJLRQ��

7KUHH� UHFWDQJXODU� GLWFKHV� RI� HQFORVXUHV�� WKH�
WZR�ODUJHU�UHFWDQJXODU�HQFORVXUHV�KDYH�D�YLVLEOH�
HQWUDQFH� DQG� WKH� VPDOOHU� RQH� KDV� D� SLW� DW� LWV�
FHQWUH�� LQ� IURQW� RI� WKH� HQFORVXUHV� WKHUH� DUH�
VHYHUDO�SLWV���RQ�WKH�ULJKW�WKHUH�LV�D�FLUFXODU�GLWFK�
RI�D�PRXQG��

7KH�8QNQRZQ�3UHNPXUMH���5HFRUGV�2I�7KH�5HJLRQ¶V�3DVW�)URP�7KH�$LU�

%UDQNR�.HUPDQ�
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7KH�PRVW�GHQVHO\�SRSXODWHG�SDUW�RI�WKH�UHJLRQ�
ZDV� WKH� IODWODQG� DUHD� EHWZHHQ� WKH�0XUD� ULYHU�
DQG�WKH�/HGDYD�ULYHU��LGHQWLILHG�E\�WZR�DUHDV�RI�
FKDUDFWHULVWLF� \HW� GLIIHUHQW� YHJHWDWLRQ� VLJQV��
2QH�DUHD�IHDWXUHV�WKH�VSUHDG�RI�FLUFXODU�GLWFKHV�
DQG�WKH�RWKHU�RQH�IHDWXUHV�UHFWDQJXODU�GLWFKHV�RI�
EXLOGLQJV��7KH�OLQHV�RI�URDGV�DQG�SDWKV�DSSHDU�
LQ� WKH�QHLJKERXUKRRG�RI� UHFWDQJXODU�EXLOGLQJV�
RU� HOVH� WKH\� DUH� ORFDWHG� DW� YDULRXV� VSRWV� LQ�
GLIIHUHQW�SDUWV�RI�WKH�UHJLRQ��

3UHNPXUMH� LV� WKH� ILUVW� 6ORYHQLDQ� UHJLRQ�ZKLFK�
V\VWHPDWLFDOO\� UHFRUGV� ±� ZLWK� WKH� KHOS� RI� DLU�
SKRWRJUDSK\� ±� QRW� RQO\� DUFKDHRORJLFDO�
VHWWOHPHQW� SDWWHUQV� EXW� DOVR� PDMRU�
HQYLURQPHQWDO�LQWHUYHQWLRQV�ZKLFK�KDYH�LQ�WKH�
SDVW� ±� DQG� VWLOO� GR� QRZDGD\V� ±� FKDQJHG� WKH�
UHJLRQ�LQ�HFRORJLFDO�UHVSHFW��

0RUH�IURP�)RJJLD��

'D\����6RUWLQJ�VWXGHQWV�E\�VL]H�IRU�IO\LQJ�WHDPV��
7KLV�LV�VR�WKDW�2WWR�FDQ�WDNH�VPDOO�RQHV�ZKHQ�
KH�LV�WDQNHG�XS��"��DQG�ELJJHU�RQHV�DV�%&�JHWV�
OLJKWHU��

3HWH�+RUQH�SUHSDULQJ�IRU�KLV�QHZ�MRE�DV�+HDG�
RI�(+¶V�$HULDO�6XUYH\��"�

,QVWDOODWLRQ�RI�FLFXODU�GLWFKHV�LQ�WKH�\DUG�RI�WKH�
0XUVND�6RERWD�FDVWOH�WR�FHOHEUDWH�WKH�RSHQLQJ�
RI�WKH�H[KLELWLRQ������6HSWHPEHU������

&DNH�FRPPLVVLRQHG�E\�WKH�VWXGHQWV�WR�LOOXVWUDWH�
DQ�DLUFUDIW��"DQG�VLWHV��DV�WKH\�UHPHPEHU�WKHP��
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2Q�WKH�IURQW�OLQH��D�QRYLFH�YLHZ�
%LVNXSLQ�����EXW�ZKDW�QH[W"�$HULDO�SKRWRJUDSKV�LQ�3ROLVK�$UFKDHRORJ\��

0D\��������������/HV]QR��3RODQG��

/LGND�ĩXN�

&OHDUO\�WKH�OLWWOH�WRZQ�RI�/HV]QR�LQ�3RODQG�ZDV�GHVWLQHG�WR�EH�RI�SDUWLFXODU�LPSRUWDQFH�QRW�
RQO\� IRU� WKH� EHJLQ�QHUV� LQ� DHULDO� DUFKDHRORJ\� �2OWHDQ� ������ ��� DQG� P\� RZQ� µFDUHHU¶� ±�
'RODWRZVND�� *ROLDV]�� ĩXN� ������� EXW� VRPHKRZ� LW� KDSSHQHG� WR� EH� WKH� FUDGOH� RI� DHULDO�
DUFKDHRORJ\� LQ�3RODQG�� )RU� WKH� WKLUG� WLPH�/HV]QR� VHW� WKH� VWDJH� IRU� DQ� DHULDO� FRQIHUHQFH�
�RUJDQL]HG� E\� WKH� ,QVWLWXWH� RI� 3UHKLVWRU\� DW� $GDP� 0LFNLHZLF]� 8QLYHUVLW\� DQG� 3R]QDĔ�
3UHKLVWRULF�6RFLHW\���EXW�WKLV�WLPH�LW�ZDV�ZKROO\�GHGLFDWHG�WR�WKH�VWDWH�RI�GHYHORSPHQW�RI�DHULDO�
DUFKDHRORJ\�LQ�3RODQG��,Q�WKH�FXUUHQW�SHULRG�RI�HFRQRPLF�FULVLV�DHULDO�DUFKDHRORJ\�RQFH�DJDL�Q�
KDV�WR�ILJKW�IRU�LWV�VXUYLYDO�DQG�QRZ�VHHPHG�WKH�ULJKW�WLPH�IRU�WKH�FRQIHUHQFH��7KLV�ZRXOG�
DJDLQ�DOORZ�XV�WR�SUHVHQW�RXU�FDVH�LQ�WKH�EDWWOH�ZLWK�PRUH�WUDGLWLRQDO�DQG�ZHOO�HVWDEOLVKHG�
PHWKRGV��$V�LQ�WKH�FDVH�RI�ZRUNVKRS�LQ�������3DOPHU����������6WRHUW]����������WKLV�PHHWLQJ�
ZDV�DGGUHVVHG�PDLQO\�WR�WKH�,QVSHFWRUV�RI�$UFKDHRORJLFDO�+HULWDJH�ZKR�KDYH�UHVSRQVLELOLW\�
IRU�SURWHFWLRQ�DQG�PDQDJHPHQW�RI�DUFKDHRORJLFDO�KHULWDJH���KWWS���ZZZ�DUFKHR�DPX�HGX�SO��
ELVNXSLQ����� &ROODERUDWLRQ�ZLWK� ,QVSHFWRUV� DSSHDUV� WR� RIIHU� WKH� JUHDWHVW� FKDQFH� IRU� DHULDO�
DUFKDHRORJ\�LQ�WKH�OLJKW�RI�0DOWD�&RQYHQWLRQ�IURP������ZKLFK�XQGHUOLQHV�WKH�LPSRUWDQFH�RI�
XVLQJ�D�QRQ�GHVWUXFWLYH�PHWKRGV��7KDQNV�WR�WKH�FRPPLWPHQW�RI�RUJDQLVHUV��QDPHO\�-�DFHN�
1RZDNRZVNL��$QGU]HM�3ULQNH� DQG�:áRGHN�5ąF]NRZVNL��� WKH� LQYLWDWLRQV�ZHUH� VHQW� WR� DOO�
DUFKDHRORJLFDO�LQVWLWXWLRQV�DQG�IO\LQJ�FOXEV�±�����HQYHORSHV�DOWRJHWKHU��7KH�FDOO�IRU�SDSHUV�
UHVXOWHG� LQ� ��� FRQWULEXWLRQV�� GLYLGHG�PRUH� RU� OHVV� LQWR� IRXU�PDMRU� WKHPHV�� ZLWKLQ� VHYHQ�
VHVVLRQV��ZKLFK�ZHUH�SUHVHQWHG�DQG�GLVFXVVHG�E\�DOPRVW����SDUWLFLSDQWV��

+LVWRU\�DQG�WUDGLWLRQ�KDYH�DOZD\V�SOD\HG�DQ�LPSRUWDQW�UROH��EHLQJ�D�NLQG�RI�µFRQWURO�SRLQW¶�
ZKLFK�KHOSV�HVWDEOLVK�RXU�SRVLWLRQ�DQG�GLUHFW�QH[W�VWHSV��%LVNXSLQ��ZKHUH�LQ�����¶V�DLU�SKRWRV�
ZHUH�XVHG�IRU�GRFXPHQWDU\�SXUSRVHV�GXULQJ�H[FDYDWLRQV��EHFDPH�WKH�V\PERO�RI�RXU�JUHDWHVW�
DFKLHYHPHQW��,W�LV�QRW�VXUSULVLQJ�WKHQ�WKDW�WKH�RUJDQLVHUV�UHIHUUHG�WR�3RODQG¶V�EHVW�NQRZQ�DQG�
PRVW�SHUVXDVLYH�DHULDO�LFRQ�DQG�GHGLFDWHG�RQH�VHVVLRQ�� 2QO\�%LVNXSLQ"�±�IHZ�ZRUGV�DERXW�
KLVWRU\���WR�WKH�SDVW�DFKLHYHPHQWV��:KDW�ZDV�SDUWLFXODUO\�LQWHUHVWLQJ�WR�PH�ZDV�WKH�QRWLFH�RI�
KRZ�GHHSO\�WKH�DUFKDHRORJLFDO�WKLQNLQJ�DERXW�DHULDO�SKRWRJUDSKV�LV�URRWHG�LQ�%LVNXSLQ��2QH�
FDQQRW�HVFDSH�WKH�LPSUHVVLRQ�RI�VRPH�µPHQWDO¶�UHVWULFWLRQ�LQVLGH�PDQ\�DUFKDHRORJLVW¶V�PLQGV��
ZKLFK�UHVXOWV�LQ�WKH�FRQYLFWLRQ�WKDW�RQO\�H[FDYDWHG�VLWHV�DQG�FROOHFWHG�DUWHIDFWV�DUH�YDOLG�
VRXUFHV�RI�LQIRUPDWLRQ�DERXW�WKH�SDVW���$HULDO�SKRWRJUDSKV�ZHUH�VXERUGLQDWH�WR�WKHP�DV�D�
GRFXPHQWDU\�WHFKQLTXH��7KLV�SKLORVRSK\�UHVXOWHG�LQ�VRPH�µIODVK�LQ�WKH�SDQ¶�DWWHPSWV�WR�ZLGHQ�
WKHLU�XVH�DIWHU�::,,��7KHVH�IHZ�RSSRUWXQLWLHV�IRU�UHFRQQDLVVDQFH��RUJDQL]HG�GHVSLWH�SROLWLFDO�
DQG�DGPLQLVWUDWLYH�UHVWULFWLRQV�WKDQNV�WR�WKH�SHUVRQDO�FRQWDFWV�ZLWK�PLOLWDU\�RIILFLDOV��ZHUH�
XWLOL]HG�PRVWO\�IRU�UHFRUGLQJ�DOUHDG\�NQRZQ�0HGLHYDO�VWURQJKROGV���:H�PD\�DVN�MXVW�KRZ�
PDQ\�SLFWXUHVTXH�YLHZV�RI�D�IDYRXULWH�VWURQJKROG�DUH�QHFHVVDU\"�
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$V�FDQ�EH�H[SHFWHG��WKH�FRQIHUHQFH�DGGUHVVHG�WR�RXU�,QVSHFWRUV�ZDV�SULPDULO\�GHVLJQHG�WR�
PHHW�WKHLU�QHHGV��$�ZLGH�UDQJH�RI�VXEMHFWV�ZDV�GLVFXVVHG�LQ�WKH�VHVVLRQ�� $HULDO�DUFKDHRORJ\�
DQG�+HULWDJH�0DQDJHPHQW���ZKLFK�FRYHUHG�DOPRVW�DOO�DVSHFWV�RI�WKHLU�ZRUN��7KHVH�DUH��
Ø�5HFRJQLWLRQ�DQG�UHFRUGLQJ�RI�DUFKDHRORJLFDO�VLWHV���5H�VXOWV�RI�DQ�LQWHJUDWHG�UHVHDUFK�

SURMHFW� LQ� QRUWK� ±� HDVW� 3RODQG� ZHUH� SUHVHQWHG� E\� =ELJQLHZ� .RE\OLĔVNL�� .U]\V]WRI�
0LVLHZLF]� DQG� 'DULXV]� :DFK�� 7KLV� DSSOLHG� QRQ�GHVWUXFWLYH� PHWKRGV� LQFOXGLQJ�
H[DPLQDWLRQ�RI�DHULDO�SKRWRJUDSKV��ILHOGZDONLQJ�VXUYH\��HOHFWULF�DQG�PDJQHWLF�PHWKRGV�WR�
UHFRUG�SUHYLRXVO\�XQNQRZQ�RU�XQLGHQWLILHG�DUFKDHRORJLFDO�IHDWXUHV��

Ø� 3URWHFWLRQ� DQG�PDQDJHPHQW� RI� DUFKDHRORJLFDO� KHULWDJH��� 8QGHU� WKDW� KHDGLQJ� WZR�
GLIIHUHQW�YHUVLRQV�RI� WKH� VDPH�VWRU\�ZHUH�SUHVHQWHG��)LUVW�� WKH�HIILFLHQW�SURWHFWLRQ�RI�
DUFKDHRORJLFDO�VLWHV�ZKLFK�VWDQG�LQ�WKH�ZD\�RI�GHYHORSPHQW�ZRUN��UHTXLUHV�YHU\�VWURQJ�
DUJXPHQWV��6HFRQG��ZKHQ�WKH�UHVFXH�H[FDYDWLRQ�EHFRPHV�LQHYLWDEOH��YHU\�FRQYLQFLQJ�
DUJXPHQW�LV�QHFHVVDU\�LQ�RUGHU�WR�QHJRWLDWH�EHWWHU�FRQGLWLRQV�IRU�DUFKDHRORJLFDO�ZRUNV�
�WKDW�LV�WR�JHW�PRUH�PRQH\�IURP�WKH�GHYHORSHU���,Q�ERWK�FDVHV�DHULDO�SKRWRJUDSKV�FDQ�EH�
LUUHSODFHDEOH� DQG� YHU\� SHUVXDVLYH� WRROV�� DV� ZDV� GHPRQVWUDWHG� DW� D� OHYHOOHG� VLWHV� DW�
2VLHF]QD�IURP�ZKLFK�ILHOGZDONLQJ�UHYHDOHG�RQO\���SLHFHV�RI�SRWWHU\��ZKLOH�SKRWRJUDSKV�
UHFRUGHG� DQ� H[WHQVLYH� DQG� ZHOO�SUHVHUYHG� VHWWOHPHQW�� � 7KH� VXFFHVV� RI� WKH� DHULDO�
SKRWRJUDSKV�ZDV�WKDW�WKH�LQYHVWRUV�EHOLHYHG�LQ�ZKDW�WKH\�FDQ�VHH����

Ø� ,PSURYHPHQW�LQ�GDWD�PDQDJHPHQW�DQG�XWLOL]DWLRQ�� 7KH�VHVVLRQ�� $UFKLYLQJ�DQG�PDNLQJ�
DHULDO�SKRWRJUDSKV�DFFHVVLEOH�IRU�DUFKDHRORJ\��WKURXJK�WKH�FUHDWLRQ�RI�HDVLO\�DFFHVVLEOH�
GDWDEDVH�ZDV�DOVR�YLHZHG�WKURXJK�WKH�,QVSHFWRUV¶�OHQVHV��$W�OHDVW�WKUHH�GLIIHUHQW�SURMHFWV�
ZHUH�SUHVHQWHG��IURP�PDQXDO�PHWKRGV�WR�DGYDQFHG�*,6�V\VWHP�DSSOLFDWLRQV��6RIWZDUH�
FDOOHG�$SKB0D[�ZDV�SUHVHQWHG�E\�$QGU]HM�3ULQNH���7KLV�ZDV�GHVLJQHG�WR�PHHW�WKH�QHHGV�
RI�FDWDORJXLQJ�SKRWRJUDSKV�ZKLFK�ZHUH�WDNHQ�GXULQJ�WKH�/HV]QR�ZRUNVKRS��:KDW�PDNHV�LW�
SDUWLFXODUO\�XVHIXO�WRRO�LV�WKH�PRGXOH�WKDW�HQDEOHV�LWV�LQWHJUDWLRQ�ZLWK�RWKHU�VRXUFHV�RI�
LQIRUPDWLRQ��WH[WXDO��JHRSK\VLFDO�H[DPLQDWLRQ��ILHOGZDONLQJ�VXUYH\�HWF���RQ�D�EDFNJURXQG�
RI�WRSRJUDSKLFDO�PDS�ZLWKLQ�*,6�V\VWHP�DSSOLFDWLRQ��

0\�FRQFOXVLRQ�RQ�WKDW�SDUW�ZDV�UDWKHU�VKRUW��WKH�PRUH�\RX�NQRZ�WKH�EHWWHU�\RX�ZRUN�DQG�LW�
VHHPV�WKDW�DHULDO�SKRWRJUDSKV�RIIHU�UDWKHU�KXJH�SLHFHV�RI�LQIRUPDWLRQ�WR�WKH�RWKHUZLVH�µIXOO�RI�
KROHV¶�MLJVDZ�FDOOHG�µSURWHFWLRQ�DQG�PDQDJHPHQW�RI�DUFKDHRORJLFDO�KHULWDJH¶��

6RRQHU�RU�ODWHU�ZH��E\�ZKRP�,�PHDQ�DOO�LQWHUHVWHG�LQ�DHU�LDO�DUFKDHRORJ\��ZLOO�KDYH�WR�IDFH�D�
SUREOHP�RI�KRZ�WR�SXOO�RXW�XVHIXO�LQIRUPDWLRQ�IURP�WKH�SKRWRJUDSKV��$QG�LW�ZLOO�KDSSHQ�
UDWKHU�VRRQHU����3HUVRQDOO\�,¶P�QRW�VFDUHG�DV�,�ZDV�WUDLQHG�E\�5RJ�EXW�RWKHUV��OHVV�OXFN\�WKDQ�
PH��DQG�ZLWKRXW�3ROLVK�YHUVLRQ�RI�'DYLG�:LOVRQ¶V�ERRN��KDYH�WR�UHO\�RQ�WKHLU�LQWXLWLRQ�DQG�
OHDUQ�IURP�WKHLU�RZQ�PLVWDNHV�DV�ZDV�VKRZQ�LQ�D�YHU\�MR\IXO�SDSHU�E\�DPDWHXU�DUFKDHRORJLVW�
.U]\V]WRI�0DFLHMHZVNL��$QRWKHU� FRQWULEXWLRQ� VKRZHG� XVH� RI�*,6� IRU� FUHDWLQJ� OD\HUV� RI�
HQYLURQPHQWDO� GDWD� WKDW� SURYLGH� D� EDFNJURXQG� IRU� DUFKDHRORJLFDO� LQWHUSUHWDWLRQ�� � 7KLV�
LQWHJUDWHG�DSSURDFK�KHOSHG�WR�DQVZHU�VRPH�RI�WKH�TXHVWLRQV�RI�LQWHUSUHWDWLRQ�DQG�HDVH�WKH�
LQWHUSUHWHU¶V�GRXEWV��
,�WKLQN�WKDW�KHUH�FDQ�EH�SODFHG�WKH�µWHFKQLFDO¶�SDSHUV�IURP�WKH�VHVVLRQ�� $LU�SKRWRJUDSKV�DQG�
WHFKQRORJ\���2QH�GHDOW�ZLWK�WKH�SUREOHP�RI�LPDJH�GLVWRUWLRQV�DQG�PHWKRGV�RI�LWV�LPSURYHPHQW��
DQG�DQRWKHU�RIIHUHG�DQ�DSSURDFK�WR�KDOI�DXWRPDWHG�LQWHUSUHWDWLRQ��$Q�RULJLQDO�DQG�KDUGO\��
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FODVVLILDEOH� FRQWULEXWLRQ� ZDV� JLYHQ� RQ� WKH� UROH� RI� DHULDO� SKRWRJUDSKV� LQ� VFKRRO� KLVWRU\�
FXUULFXOD��:HOO��WKH�SUREOHP�VWLOO�UHPDLQV�RSHQ�±�KRZ�GR�ZH�WHDFK�NLGV�LQWHUSUHWDWLRQ"�

0XFK� DWWHQWLRQ� ZDV� SDLG� WR� WKH� UHVHDUFK� SURMHFWV� WKDW� DUH� FXUUHQWO\� UXQ� E\� YDULRXV�
DUFKDHRORJLFDO�LQVWLWXWHV�LQ�3RODQG��EXW�REYLRXVO\�WKH�VHVVLRQ�ZDV�GRPLQDWHG�E\�WKH�ORFDO�
JU�RXS�RI�DUFKDHRORJLVWV�IURP�3R]QDĔ��7KHVH�SURMHFWV�DUH�UDWKHU�VPDOO�VFDOH�LQ�WHUPV�RI�WKHLU�
VWXG\�DUHDV��EXW�DOUHDG\�D�UHDOO\�JRRG�OHVVRQ�KDV�EHHQ�OHDUQHG��HVSHFLDOO\�LQ�WKH�.XMDZLD�
UHJLRQ�RI�FHQWUDO�3RODQG��7KLV� LV�RQH�RI� WKH�EHVW�LQYHVWLJDWHG�UHJLRQV��EX�W� WKUHH�KRXUV�RI�
UHFRQQDLVVDQFH�SURYHG�WKDW�LW�LV�VWLOO�SRVVLEOH�WR�UHFRUG�QRW�RQO\�QHZ�VLWHV��EXW�DOVR�FRPSOHWHO\�
QHZ�FDWHJRULHV�RI�PRQXPHQWV���7KLV�ODWWHU�DW�6]DUOHM��ZKLFK�LV�LQWHUSUHWHG�E\�WKH�.XMDZLD�
VSHFLDOLVW�DV�WKH�1HROLWKLF�HQFORVXUHV�FDOOHG�D��URQGHOOH��±�D�FODVV�RI�PRQXPHQW�SUHYLRXVO\�
XQNQRZQ� LQ� 3RODQG�� 6RPHZKDW� PRUH� H[RWLF�� EXW� VKRZLQJ� SHUIHFWO\� WKH� SDUDGR[HV� RI�
DUFKDHRORJLFDO�WKLQNLQ�J��ZDV�WKH�3HUXYLDQ�H[DPSOH�E\�0DULXV]�=LyáNRZVNL�ZKR�XVHG�DHULDO�
DUFKLYHV�DV�D�SULPH�VRXUFH�RI�LQIRUPDWLRQ�WR�JXLGH�H[FDYDWLRQ���7KLV�PHWKRG��OHDUQHG�IURP�
$PHULFDQV��LV�YLUWXDOO\�LJQRUHG�LQ�3RODQG�EXW�VKRZV�WKDW�ZH�PD\�VWLOO�KDYH�PXFK�WR�OHDUQ�IURP�
WKH�H�QG�RI�WKH�ZRUOG��

7KH�PHHWLQJ�ZDV�D�JUHDW�FKDQFH�WR�H[FKDQJH�LGHDV�DQG�H[SHULHQFHV�ZKLFK�ZHUH�JDLQHG�LQ�
FRXUVH�RI�LQWURGXFLQJ�DHULDO�DUFKDHRORJ\�LQWR�YDULRXV�SURMHFWV��6R�ZKDW�DUH�WKH�PDLQ�REVWDFOHV�
WKDW� ZH� KDYH� WR� ILJKW� ZLWK"� )RUWXQDWHO\� WKH� DGPLQLVWUDWLYH� EDUULHUV�� ZKLFK� FDQ� HDVLO\�
GLVFRXUDJH�WKRVH�OHVV�SHUVLVWHQW��DUH�OHVV�DZNZDUG�WKDQ�FRXSOH�RI�\HDUV�DJR���)RU�H[DPSOH��
VLQFH������ZH�GRQ¶W�KDYH�WR�DSSO\�IRU�SHUPLVVLRQ�WR�WDNH�DQG�SXEOLVK�DHULDO��SKRWRJUDSKV��
8QIRUWXQDWHO\�LW¶V�QRW�HQRXJK�±�PXFK�PRUH�GLIILFXOW�LV�WR�RYHUFRPH�EDUULHUV�LQ�DUFKDHRORJLFDO�
PLQGV�WKDW�DUH�EXLOW�RQ�WKH�IROORZLQJ�YHU\�VWDEOH�VWHUHRW\SHV��

·� $LU� SKRWRV� DUH� XVHOHVV�� DQG� H[SHQVLYH��� 7KDW�P\WK� FRXOG� EH� HDVLO\� UHIXWHG� E\� WKH�
FRQIHUHQFH�LWVHOI���$�SLW\�LW�ZDV�KDUGO\�XVHG�DW�DOO�DV�WKH�PDLQ�RSSRQHQWV�RI�WKH�PHWKRG�
GLGQ¶W�DSSHDU��KDYLQJ�PDGH�XS�WKHLU�PLQGV�LQ�DGYDQFH�WKDW�LW¶V�QRW�ZRUWK�VSHQGLQJ�D�
SHQQ\�WR�DWWHQG�D�FRQIHUHQFH�DERXW�VXFK�D�XVHOHVV�DQG�H[SHQVLYH�PHWKRG��)URP�WKDW�
EDFNJURXQG�LW� LV�QRW�VXUSULVLQJ� WKDW� LQ�\HDUV�����������WKH�+HDG�RI� WKH�+HULWDJH�
3URWHFWLRQ�6HUYLFH�IRU�3URYLQFH�RI�*UHDWHU�3RODQG�JDYH� QR�PRQH\��IRU�UHFRQQDLVVDQFH��

·� 7KLQNLQJ�LQ�WHUPV�RI� VLQJOH�VLWHV���$HULDO�SKRWRJUDSK\�EHFRPHV�D�YHU\�H[SHQVLYH�WRRO�
LI�� ZKHQ� DUFKDHRORJLVWV� ILQDOO\� DVN� IRU� KHOS�� LW� LV� WR� UHTXHVW� LOOXVWUDWLRQV� RI� RQH�
SDUWLFXODU�VLWH��,I�VXFK�IO\LQJ�LV�XQGHUWDNHQ�WKHUH�LV�D�JRRG�FKDQFH�WKDW�WKHLU�VLWH�ZRQ¶W�
VKRZ�DQG� WKH\�DOVR�LJQRUH�WKH�WZHQW\�RWKHUV�WKDW�DUH�UHFRUGHG�RQ�WKH�ZD\�WR�WKHLU�
VLQJOH�DQG�LQYLVLEOH�WDUJHW��

·� /DFN�RI�NQRZOHGJH��DERXW� WKH�PDLQ�SULQFLSOHV�RI� WKH�PHWKRG��ZKLFK�UHVXOWV� LQ�µQR�
UHVXOWV¶��,W�LV�VRPHWLPHV�HDV\�WR�FRQYLQFH�DQ�LQH[SHULHQFHG�LQWHUSUHWHU�WKDW�FLUFOHV�
UHFRUGHG�RQ�WKH�JUDVV�LQGLFDWH�WUDFHV�RI�JRDWV¶�DFWLYLW\��WKH\�ZHUH�WRR�VPDOO�IRU�FRZV��
DQG�QRW� WKRVH�RI�,URQ�$JH�PHWDOOXUJLVWV��+H�FDQ�XQGHUVWDQG� KLV�� IDLOXUH��%XW�PRVW�
DUFKDHRORJLVW�EHOLHYH�WKDW�RQO\�DGYDQFHG�WHFKQLTXHV��H�J��PXOWLVSHFWUDO�SKRWRJUDSKV��
DQG�LQWHUSUHWDWLRQ�PDGH�E\�µVSHFLDOLVWV¶��XVXDOO\�WUDLQHG�LQ�HQYLURQPHQWDO�VFLHQFHV��
FDQ�KHOS�UHYHDO�VLWH�KLGGHQ�VRPHZKHUH�LQVLGH�WKH�SKRWRJUDSK¶V�OD\HUV��7KH�µQR�UHVXOWV¶�
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WKDW�XVXDOO\�IROORZV�LW�LV�H[SODLQHG�E\�µGLIILFXOW�3ROLVK�FRQGLWLRQV¶��EHFDXVH�WKH\�DUH�
GHDI�WR�WKH�DUJXPHQW�WKDW�DQ�RUGLQDU\�SKRWRJUDSK�WDNHQ�LQ�WKH�ULJKW�FRQGLWLRQV�DQG�
WKHQ�LQWHUSUHWHG�E\�WKH�DUFKDHRORJLVW�KLP�KHUVHOI��DUH�WKH�WZR�PDLQ�IDFWRUV�WR�DFKLHYH�
VXFFHVV�� 7KDW� VLPSO\� OHDGV� WR� WKH� ILUVW� SRLQW� ±� DHULDO� DUFKDHRORJ\� LV� XVHOHVV� DQG�
H[SHQVLYH��

6R�ZH�HQG�XS�ZLWK�QR�PRQH\��QR�LQWHUHVW�DQG�GLVEHOLHI��$�YLFLRXV�FLUFOH"�

7KH�WZR�SUHYLRXV�/HV]QR�PHHWLQJV�ZHUH�UHJDUGHG�DV�WKH�JUHDW�VXFFHVVHV�ERWK�LQ�WHUPV�RI�
SDUWLFLSDQWV� �QXPEHUV�DQG� WKHLU� HQJDJHPHQW�� DQG�DFKLHYHPHQWV��:DV� WKH� WKLUG� WLPH�DOVR�
OXFN\"�$OO� WKH�VWHUHRW\SHV�PHQWLRQHG�DERYH��DQG�IHZ�PRUH��UHVXOWHG� LQ�PLQLPDO� LQWHUHVW�
DPRQJVW�DUFKDHRORJLVWV��ZKLFK�SODFHG�WKH�FRQIHUHQFH�RQ�WKH�YHUJH�RI�DUFKDHRORJLFDO�HYHQWV��
7KLV�LV�EDG�QHZV��$OWKRXJK�WKH�LQYLWDWLRQ�ZDV�VHQW�WR�DOO�LQVWLWXWHV�RQO\�D�IHZ�DUFKDHRORJLVWV�
DQVZHUHG��PDLQO\� WKRVH�ZKR� SDUWLFLSDWHG� LQ� WKH� �����ZRUNVKRS� DQG� ODWHU� DSSOLHG� DHULDO�
SKRWRJUDSKV� LQ� WKHLU� SURMHFWV��:HOO�� DERYH� DOO� WKLV� LV� JRRG� QHZV�� EHFDXVH� LW� SURYHV� WKH�
ZRUNVKRS¶V��DQG�WXWRU¶V��HIILFDF\��7KH�GRPLQDQW��UDWKHU�GHSUHVVLYH�LPSUHVVLRQ�ZDV�WKDW�WKH�
FRQIHUHQFH�FUHDWHG�PDLQO\�D�IRUXP�IRU�FRQYLQFLQJ�WKRVH�ZKR�DUH�DOUHDG\�FRQYLQFHG��EXW�
GHVSLWH�WKLV�LW�ZDV�ZRUWK�VHHLQJ�D�IHZ�RI�WKH�QHZO\�FRQYHUWHG��$OVR��RQH�RI�WKH�PRVW�LPSRUWDQW�
EHQHILWV�ZDV�WKH�FKDQFH�WR�PHHW�DQG�GLVFXVV�WKH�IXUWKHU�VWHSV�WKDW�VKRXOG�EH�XQGHUWDNHQ�LQ�
RUGHU�WR�SRSXODULVH�DHULDO�DUFKDHRORJ\�LQ�3RODQG�DQG�,�ZDV�UHDOO\�LPSUHVVHG�E\�SDUWLFLSDQWV¶�
LQYHQWLYHQHVV��

1RERG\� GRXEWHG� WKDW� DHULDO� SKRWRJUDSK\� VKRXOG� EH� D� VWDQGDUG� WRRO� LQ� DUFKDHRORJLFDO�
HTXLSPHQW��EXW�WR�REWDLQ�WKDW�DLP�PXFK� SHUVRQDO�HIIRUW��IURP�DOO�LQWHUHVWHG�LV�UHTXLUHG��$Q�
µRIILFLDO¶�ZD\�� WKURXJK�WKH� OHJDO�REOLJDWLRQ� WR� WDNH�SKRWRJUDSKV�EHIRUH�GHYHORSHU¶V�ZRUN�
VHHPV�WR�EH�SUHPDWXUH�DV�RQH�FDQ�KDUGO\�H[SHFW�DQ\�SRVLWLYH�UHVXOWV�IURP�XQWUDLQHG�REVHUYHUV�
IRUFHG�WR�WDNH�SKRWRJUDSKV�DW�DQ\�WLPH�RI�WKH�\HDU��7KDW�WKLV�FDQ�EUL�QJ�UHVXOWV�ZDV�VKRZQ�
GXULQJ� WKH� FRQIHUHQFH�� HVSHFLDOO\� E\� \RXQJ� ,QVSHFWRUV� IURP� QRUWK�HDVW� 3RODQG�ZKR� JRW�
LQYROYHG�LQ�DHULDO�DUFKDHRORJ\�WKURXJK�WKH�LQIOXHQFH�RI�=��.RE\OLĔVNL��

,W�LV�SRVVLEOH�WR�FRQYLQFH�DQ�XQEHOLHYHU�LI�D�SHUVXDVLYH�DUJXPHQW�LV�XVHG��7K�H�EHVW�ZD\�LV�WR�
ILQG�KLV�KHU�$FKLOOHV�KHHO�DV�:áRGHN�5ąF]NRZVNL�PDQDJHG�WR�GR�ZKHQ�KH�µDOORZHG¶�D�9,3�WR�
GLVFRYHU�KLV�IDYRXULWH�W\SH�RI�QHROLWKLF�VLWH�RQ�DQ�DLU�SKRWR���7KDQNV�WR�WKDW��WKH�DUFKDHRORJLFDO�
9,3�V�IRU�3URYLQFH�RI�*UHDWHU�3RODQG�SDUWLFLSDWHG� LQ�WKH�HYHQW�±�PD\EH�QH[W�WLPH�WKH\�ZLOO�EH�
PRUH�LQFOLQHG�WR�DOORFDWH�VRPH�IXQGV�IRU�UHFRQQDLVVDQFH��,W�DOVR�JLYHV�VRPH�KRSH�WKDW�DHULDO�
SKRWRJUDSKV�ZLOO�EH�LQFOXGHG�LQ�WKH�SRVWXODWHG�VHFRQG�VWDJH�RI�WKH�3ROLVK�$UFKDHRORJLFDO�
5HFRUG��$=3��VHH�5ąF]NRZVNL���������7KLV�DLPV�HLWKHU�WR�YHULI\�LQDFFXUDWHO\�LQYHVWLJDWHG�
DUHDV�GXULQJ�WKH�ILUVW�VWDJH�RU�WR�SD\�PRUH�DWWHQWLRQ�WR�PLFUR�UHJLRQV�RI�WKH�PRVW�LQWHUHVWLQJ�
VHWWOHPHQWV��LW�KDVQ¶W�\HW�EHHQ�GHFLGHG�ZKDW�VKDSH�$=3�,,�ZLOO�WDNH���,Q�ERWK�FDVHV�DHULDO�
DUFKDHRORJ\� FDQ� SOD\� D� YLWDO� SDUW�� $OO� WKHVH� DFKLHYHPHQWV� UHVXOWHG� IURP� LQGLYLGXDO¶V�
FRPPLWPHQW�±�DSSDUHQWO\�IURP�WKDW�H[SHULHQFH�DQ�RULJLQDO�VROXWLRQ�WR�RXU�WURXEOHV�HPHUJHG�±�
WKDW�LV�WR�DSSRLQW�D� PLVVLRQDU\���ZKR�ZLOO�VSUHDG�WKH�*RRG�1HZV��LQ�IRUP�RI�OHFWXUHV�DQG�VKR�UW�
WUDLQLQJ� FRXUVHV�� DURXQG� 3RODQG�� ,� KDYH� D� JUHDW� SOHDVXUH� WR� LQIRUP� \RX� WKDW� :áRGHN�
5ąF]NRZVNL�KDV�EHHQ�XQDQLPRXVO\�DSSRLQWHG�WR�WKDW�WDVN���:H�KRSH�KH¶OO�QRW�HQG�XS�DV�D�VDLQW�
PDUW\U��
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7R�PDNH�RXU�PLVVLRQDU\¶V�OLIH�HDVLHU��WZR�IXUWKHU�VWHSV�ZHUH�VXJJHVWHG��
·� 7R� FUHDWH� DQ� DVVRFLDWLRQ�� �DV� LW� XVXDOO\� VSHDNV� ORXGHU� WKDQ� LQGLYLGXDOV��ZLWK� DLPV� WR�

FRRUGLQDWH�SURMHFWV�DQG�DGYLVH�LQH[SHULHQFHG�EHJLQQHUV��WR�SUHYHQW�SHRSOH�IURP�GLJJLQJ�
JRDW�PDGH�VLWHV���

·� 7R�SXEOLVK�D� PDQXDO���EDVHG�PDLQO\�RQ�3ROLVK�H[SHULHQFHV��7KLV�VXJJHVWLRQ�UHVXOWHG�LQ�
LPPHGLDWH�REVHUYDWLRQV�E\�SDUWLFLSDQWV��ZKR�SUHVHQWHG�D�GLYHUVH�UDQJH�RI�NQRZOHGJH�RQ�
WKH�VXEMHFW�±�IURP�D�SHUVRQLILFDWLRQ�RI�DOO�WKH�PDLQ�VLQV�WR�DGYDQFHG�DSSURDFKHV�±�DQG�WKH�
FRQFOXVLRQ�LV�WKDW�VRPHWLPHV�D�SHUWLQHQW�WLS�LV�JRRG�HQRXJK�WR�VWDUW�ILOOLQJ�WKH�JDSV��

,W� ZDV� DOVR� DJUHHG� WR� SXEOLVK� WKH� SDSHUV� SUHVHQWHG� GXULQJ� WKRVH� WKUHH� GD\V� LQ� RUGHU� WR�
SRSXODULVH� UHFHQW� UHVXOWV�RI�RQJRLQJ�SURMHFWV�DPRQJVW�D�ZLGHU�DUFKDHRORJLFDO�SXEOLF��$Q�
LPSRUWDQW� LVVXH� RQ� HDVLHU� DFFHVV� WR� WKH� DUFKLYHV�ZDV� DOVR� KHDYLO\� GLVFXVVHG� DV� DUFKLYDO�
SKRWRJUDSKV� �PDLQO\� WDNHQ� IRU�FDUWRJUDSKLF�SXUSRVHV�VLQFH�����¶V��DSSHDU� WR�KDYH�JUHDW�
SRWHQWLDO�IRU�DUFKDHRORJLFDO�UHVHDUFK��

$WWHQWLRQ�ZDV�SDLG�WR�DOWHUQDWLYH�ZD\V�RI�GHYHORSPHQW�LQ�DHULDO�DUFKDHRORJ\��PRVWO\�WR�WKH�
FRRSHUDWLRQ�ZLWK�DYLDWRUV��ZKR�PD\�SURYLGH�D�UHFLSH�IRU�µVXUYLYLQJ�ZLWK�QR�PRQH\¶���7KDQNV�
WR�.U]\V]WRI�0DFLHMHZVNL�LW�ZDV�SRVVLEOH�WR�RUJDQL]H���Ý�KRXUV�RI�IOLJKWV�DQG�UHFRUG����VLWHV�
ZKHQ�WKH�RIILFLDOV�IDLOHG��7R�GDWH�WKH�PRVW�VSHFWDFXODU�VXFFHVV�RI�WKH�FRQIHUHQFH�KDV�EHHQ�WKH�
HQJDJHPHQW�RI�(XURSHDQ�&KDPSLRQ�LQ�3UHFLVLRQ�)O\LQJ��.U]\V]WRI�:LHF]RUHN��WR�SURYLGH�D�
IHZ�KRXU¶V�IO\LQJ�LQ�VRXWKHUQ�3RODQG�±�ILQDOO\�ZH�FDQ�IHHO�VDIH�LQ�WKH�DLU��
3URPRWLRQ�RI�RXU�PHWKRGV�PD\�DOVR�EHQHILW� IURP�µSXEOLF�GLVFORVXUH¶� LQ� IRUP�RI�SRSXODU�
ERRNV��OHDIOHWV�DQG�LQIRUPDWLRQ�SXEOLVKHG�LQ�DYLDWRUV¶��EXW�QRW�RQO\��QHZVOHWWHUV��

$QG�ZH�FDQ¶W�IRUJHW�DERXW�WHDFKLQJ�NLGV�±�WKH\�DUH�RXU�IXWXUH«�

$FNQRZOHGJHPHQWV�

0\�ZDUP�WKDQNV�JR�WR�:áRGHN�5ąF]NRZVNL�IRU�KLV�HQFRXUDJHPHQW�DQ�G�KHOS�LQ�IRUFLQJ�PH�WR�
PDNH�D�SXEOLF�DSSHDUDQFH�RQ�WKH�FRQIHUHQFH�VFHQH��,�ZRXOG�DOVR�OLNH�WR�WKDQN�5RJ�3DOPHU�IRU�
KLV�QHYHU�HQGLQJ�EDWWOH�WR��S�ROLVK�P\�(QJOLVK��

5HIHUHQFHV�

'RODWRZVND��$���*ROLDV]��-���ĩXN��/��������$HULDO�$UFKDHRORJ\�:RUNVKRS�/HV]�QR������±�WKH�
YLHZ�IURP�EHKLQG�� $$5*QHZV� ������������

KWWS���ZZZ�DUFKHR�DPX�HGX�SO�ELVNXSLQ��

2OWHDQ��,��������%DFN�WR�/HV]QR��D�SHUVRQDO�YLHZ�� $$5*QHZV� ������������
3DOPHU��5���������(GLWRULDO�� $$5*QHZV� ���������
5ąF]NRZVNL�:��������$HULDO�UHFRQQDLVVDQFH�DQG�ILH�OGZDONLQJ�VXUYH\��%ULWLVK�DQG�3ROLVK�

UHDOLW\�� $$5*QHZV� �����������
6WRHUW]��&���������&KDLUPDQ¶V�3LHFH�� $$5*QHZV� ���������
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$XVWULD����7KLV�\HDU�ZDV�P\�EHVW�IO\LQJ�VHDVRQ��
:LWKLQ����KRXUV�RU� VR�� ,�KDG�DOPRVW�����VLWHV�
�)RJJLD�QRW�LQFOXGHG�����0LFKDHO�'RQHXV��

3RODQG����'LG�VRPH�IO\LQJ�WKLV�VXPPHU���VRPH�
LQ� SURSHU� DLUFUDIW� �:LOJD�� >LQ� .XMDYLD� UHJLRQ�
DQG� QHDU� &UDFRZ@� DQG� VRPH� XVLQJ� 8/� >LQ�
3R]QDQ�DUHD@��5HVXOWV��DUH�YHU\�JRRG��FURSPDUNV�
ZHUH� IDQDWVWLF� �� PRVWO\� SLWV� EXW� DOVR� VRPH�
EDUURZV� DQG� 1HROLWKLF� �"�� HQFORVXUHV��
WUDSH]RLGDO� KRXVHV� HWF�� 7KHUH� ZHUH� VRPH�
VWUDQJH�IHDWXUHV�DOVR����:áRGHN�5ąF]NRZVNL��

+XQJDU\��� ,� FRYHUHG�RQO\� WKH�SDUW�ZHVW�RI� WKH�
'DQXEH�ULYHU�WZLFH�LQ�-XQH��ZDV�VKRZLQJ�JRRG�
WR�ORFDOO\�H[FHOOHQW�PDUNV��,�GR�QRW�GDUH�WR�FDOO�
LW�D�JUHDW�VXPPHU�IRU�DHULDO�VXUYH\�LQ�+XQJDU\��
&HUHDOV� ZHUH� YHU\� HDUO\� ZLWK� KDUYHVWLQJ� RI�
EDUOH\�DQG�ZLQWHU�VRZQ�ZKHDW�VWDUWLQJ�DW�PLG��
-XQH�RQ�OLJKW�VRLOV����2WWR�%UDDVFK��

*HUPDQ\�� LQ� JHQHUDO� KDG� D� UDWKHU� VKRUW� DQG�
H[WUHPHO\� KRW� VHDVRQ� ZLWK� JUHDW� YDULDWLRQV� LQ�
RFFXUDQFH� DQG� LQ� TXDOLW\� RI� VLWHV� YLVLEOH� LQ�
FHUHDOV�� *UDVV� DQG� VXJDU� EHHW� DUH� VWLOO� LQ� WKH�
JDPH��:HVW�RI�%DYDULD�DW�%DGHQ�:XHUWWHPEHUJ�
,� KDYH� VHHQ� ZKHDW� DQG� EDUOH\� RQ� NQRZQ� ULFK�
VLWHV�ZLWKRXW�DQ\�WUDFHV���VXIILFLHQW�PRLVWXUH�DW�
WKH� ILUVW� KDOI� RI� WKH� YHJHWDWLRQ� SHULRG� ZDV�
IROORZHG�E\�VXGGHQ�H[WUHPH�KHDW�DQG�D�GURXJKW�
ZLWK� LQWHUPLWWHQW� VWRUPV�� &RQGLWLRQV� DW�
%UDQGHQEXUJ��ZKLFK�LV�YHU\�GU\��ZHUH�JRRG�RQ�
ULFK�FOD\�DQG�JHQHUDOO\�IDLU�RQ�VDQG��8S�WR�WKH�
%DOWLF�FRDVW�RQO\�IHZ�FURS�PDUNV�ZHUH�YLVLEOH�
LQ� WKH� ZHVW� RI� 0HFNOHQEXUJ�9RUSRPPHUQ��
FRQGLWLRQV�ZHUH�EHWWHU� WR� WKH�HDVW�RI� WKDW� VWDWH�
ZLWK�VRPH�JRRG�VLWHV�FORVH�WR�WKH�3ROLVK�ERUGHU��
�2WWR�%UDDVFK��

VKDSHG�IHDWXUHV�WKDW�LQGLFDWH�IRUPHU�SUHKLVWRULF�
RU�5RPDQ�EXULDO�PRXQGV��PDGH�YLVLEOH�E\�VRLO��
PDUNV� �PDLQO\� LQ� WKH� ORHVV�DUHD� RI� &HQWUDO�
%HOJLXP��� ,Q� WKH� HDUO\� VXPPHU� D� IHZ� FURS��
PDUNV� ZHUH� VHHQ�� SRVVLEO\� DQ� LQGLFDWLRQ� IRU�
IRUPHU�&HOWLF�)LHOGV��)URP�WKH�VXPPHU�RQ��WKH�
DHULDO� VXUYH\V� ZLOO� EH� FRQFHQWUDWHG� LQ� WKH�
QRUWKHUQ� VDQG\�VRLO� UHJLRQ� RI� )ODQGHUV�� :H�
H[SHFW� WKDW� WKH� FRQWLQXRXV� GU\� ZHDWKHU�
FRQGLWLRQV� ZLOO� UHYHDO� D� ORW� RI� QHZ�
DUFKDHRORJLFDO� IHDWXUHV� LQ� WKLV� DUHD�� � �5HQH�
3HOHJULQ��0DUF�/RGHZLMFN[��

1HZ� =HDODQG��� � ,Q� $SULO� ����� ,� XQGHUWRRN� D�
YHUWLFDO� VXUYH\� RI� WKH� 6KRWRYHU� 5LYHU� QHDU�
4XHHQVWRZQ�LQ�WKH�6RXWK�,VODQG��7KLV�LV�DQ�DUHD�
RI�VWHHS�PRXQWDLQRXV�FRXQWU\��ULVLQJ�WR������P�
D�V�O��� ZLWK� PDQ\� JROG� ORGHV� DQG� QDUURZ�
3OHLVWRFHQH�WHUUDFHV�LQ�WKH�YDOOH\�IORRU��0LQLQJ�
XVLQJ� &DOLIRUQLD� VOXLFH� PRQLWRUV� �FUHDWLQJ� D�
VWURQJ�MHWV�RI�ZDWHU��ZDV�FDUULHG�RXW�IURP�DERXW�
����� WR�������7KH�PRGHUQ� ODQGVFDSH�FRQVLVWV�
RI�KLJK�GLVVHFWHG� WHUUDFHV�� WDLO� UDFHV� IRU�ZDVWH�
ZDWHU��KROGLQJ�GDPV�RQ�WKH�XSSHU�WHUUDFHV�DQG�
PLOHV� RI� VXSSO\� UDFHV� �OHDWV�� IURP� WKH�
VXUURXQGLQJ� PRXQWDLQ� VWUHDPV�� 7KH�
SKRWRJUDSKV�ZHUH�WDNHQ�DW�DQ�RULJLQDO�VFDOH�RI�
���������RQ�WR���FP�VTXDUH�QHJDWLYHV��ZLWK�DQ\�
RQH�QHJDWLYH� FRYHULQJ� WKH�ZLGWK�RI� WKH�YDOOH\�
IORRU��DERXW�RQH�NLORPHWUH���,�ZLOO�EH�PDSSLQJ�
RII�WKH�SKRWRJUDSKV�DW�DERXW��������VFDOH�IRU�DQ�
KLVWRULF�ODQGVFDSH�VWXG\����.HYLQ�-RQHV��

%ULWDLQ��� � 3HUKDSV� PRUH� EDG� WKDQ� JRRG�� WKH�
H[FHSWLRQ�VHHPLQJ�WR�EH�WKH�PDQ\�SDUFK�PDUNV�
±�RIWHQ�DV�HDUO\�DV�$SULO��VR�PXFK�IRU�WKHRU\«��
±� LQ� :DOHV�� � $V� LQ� WKH� SDVW� IHZ� \HDUV� WKH�
VXPPHU�EHJDQ�ZHOO�EXW�UDLQ�DW�WKH�FUXFLDO�WLPH�
OHYHOOHG�RII�DQ\�VLJQLILFDQW�PRLVWXUH�GLIIHUHQFHV�
OHDYLQJ�RFFDVLRQDO�JRRGLHV�WR�EH�KXQWHG�ZKLOH�
PXFK�WKDW�ZDV�NQRZQ�UHPDLQHG�XQVHHQ���0RUH�
GHWDLOV�FDQ�EH�IRXQG�LQ�'DPLDQ¶V�EXOOHWLQV��DQG�
FRQJUDWXODWLRQV� WR� KLP� IRU� NHHSLQJ� WKHP�
IORZLQJ� EHWZHHQ� KLV� QXPHURXV� IOLJKWV�� DQG�
'HUHN�(GZDUGV¶�VWHUHR�SDLUV��ZKLFK�VRPHWLPHV�
LQFOXGH�D�IHZ�H[WUD�ELWV�� � �5RJ�3DOPHU�±�IURP�
"IDLOLQJ�PHPRU\��

6XPPHU��RU�ZLQWHU�IRU�VRPH��IO\LQJ������

$Q�HPDLOHG�DVVRUWPHQW�RI�FRPPHQWV�IURP�DURXQG�WKH�ZRUOG��

%HOJLXP��� � 7KH� MRLQW� SURMHFW� ZLWK� *KHQW�
8QLYHUVLW\� ZDV� FRQWLQXHG� DQG� WKH� WZR�
XQLYHUVLWLHV�� *KHQW� DQG� /HXYHQ�� QRZ� UHFHLYH�
VSHFLDO� IXQGV� IRU� FRQGXFWLQJ� DUFKDHRORJLFDO�
DHULDO� VXUYH\V� IURP� WKH� )OHPLVK� JRYHUQPHQW��
7KH� /HXYHQ� 8QLYHUVLW\� FRQWLQXHG� WR� IO\� RYHU�
WKH�HDVWHUQ�SDUW�RI�)ODQGHUV��,Q�WKH�HDUO\�VSULQJ�
ZH� GLVFRYHUHG� VHYHUDO� QHZ� FLUFXODU� DQG� GLVF��
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7HQ�\HDUV�DJR�WR�WKH�LVVXH��EULEHG�E\��DQG�XQGHU�
WKH� LQIOXHQFH� RI� RXU� HVWHHPHG� HGLWRU¶V� KRPH�
EUHZ��,�ZURWH�IRU� $$5*QHZV��DQ�DUWLFOH�RQ�WKH�
DHULDO�SKRWRJUDSK\�DW�7HOO�HO�$PDUQD�LQ�PLGGOH�
(J\SW��2Q� WKH� RII� FKDQFH� WKDW� D� VHTXHO�PLJKW�
QRZ�EH�DSSURSULDWH�����

� $PDUQD�� IRU� WKRVH� ZKR� KDYH� EHHQ� OHVV�
WKDQ�GLOLJHQW�LQ�UHPHPEHULQJ�ZKDW�ZDV�ZULWWHQ�
LQ�������ZDV�WKH�QHZO\�EXLOW�FDSLWDO�FLW\�RI�WKH�
3KDUDRK�$NKHQDWRQ��IRXQGHG�RQ�D�WKHQ�JUHHQ��
ILHOG�VLWH�URXJKO\�KDOI�ZD\�EHWZHHQ�&DLUR�DQG�
/X[RU�RQ�WKH�(DVW�EDQN�RI�WKH�1LOH��6WDUWHG�LQ�
WKH�PLG���WK�FHQWXU\�%�&���LW�ODVWHG�OHVV�WKDQ����
\HDUV� EHIRUH�$NKHQDWRQ� GLHG�� DIWHU�ZKLFK� WKH�
JRYHUQPHQW� DEDQGRQHG� WKH� VLWH� IRU� WKH� PRUH�
WUDGLWLRQDO� OLIHVW\OH� RI� 0HPSKLV�� 1RZ� WKH�
UHPDLQV�OLH�MXVW�XQGHU��RU�MXVW�EUHDNLQJ�WKURXJK��
WKH� GHVHUW� VXUIDFH�� ZLWK� D� IHZ� VWUXFWXUHV�
PDQDJLQJ�WR�UHDFK�WR�ILUVW�IORRU�OHYHO��2YHU�DQ�
DUHD�RI�DERXW�VHYHQ�E\�WKUHH�NLORPHWUHV�FDQ�EH�
IRXQG� SDODFHV�� WHPSOHV�� FLYLF� FHQWUHV�� DQG�
UHVLGHQWLDO�VXEXUEV��6XUURXQGLQJ�WKLV�DUH�WRPEV��
TXDUULHV�� DFFHVV� URDGV� DQG� WKH� XVXDO�
LQIUDVWUXFWXUH�RI�D�WKULYLQJ�WRZQ��$�FODVVLF�VLWH�
IRU� DHULDO� SKRWRJUDSK\�� HYHQ� WKRXJK� ,� VD\� LW�
P\VHOI��

3DUW�RI�WKH�FHQWUDO�FLW\��IURP�WKH�KHOLFRSWHU�IOLJKW�
LQ�������

0XUSK\¶V�ODZ�LQ�WKH�VKDSH�RI�(J\SWLDQ�VHFXULW\�
EXUHDXFUDF\�WKHQ�LQWHUYHQHG��,Q�-DQXDU\�WZR�RI�
XV�ZDLWHG�DW�WKH�ORFDO�PLOLWDU\�DLUSRUW�ZKLOH�WKH�
SODQH�ZDV�IORZQ�LQ��DQG�HYHU\�GD\�ZH�EXPEOHG�
LQWR�WKH�RIILFH�IURP�RXU�KRWHO�WR�EH�WROG�WKDW�WKH�
SDSHUZRUN�ZDVQ¶W�\HW�FRPSOHWH��)LYH�GD\V�ODWHU�
MR\�ZDV�XQFRQILQHG��\HV��SHUPLVVLRQ�WR�IO\��.LW�
ZDV�ORDGHG��ZH�VWRRG�E\�WKH�SODQH��JXDUGHG�E\�
D� WURRS� RI� YHU\� \RXQJ� VROGLHUV� ZLWK�
.DODVKQLNRYV� �� LW� DSSHDUHG� WKDW� ZKLOH� RQ� WKH�
WDUPDF�ZH�ZHUH�QRW�DOORZHG�WR�ORRN�DW�WKH�OLQH�
RI� &]HFK� VXUSOXV� ILJKWHU� MHWV� OLQHG� XS� WZHQW\�
\DUGV�DZD\��1HYHU�PLQG��ZH�ZDLWHG��DQG�WKHQ�
ZH�ERDUGHG��DQG�WKHQ�ZH�GLVHPEDUNHG�DQG�ZHQW�
EDFN�WR�WKH�RIILFH��7KHUH�ZH�ZHUH�WROG�WKDW�WKH�
SHUPLVVLRQV�VXSSOLHG�RQO\�DOORZHG�WKH�SODQH�WR�
ODQG�RQFH�DW�WKH�DLUSRUW��VLQFH�LW�KDG�QRZ�GRQH�
WKDW�� LW� FRXOG� RQO\� IO\� EDFN� WR� WKH� 5HG� 6HD��
:KLFK�LW�GLG��
� ,� WKLQN� %ULWLVK� *DV� ZHUH� PRUH�
GLVDSSRLQWHG� WKDQ� ZH� ZHUH�� IRU� LQ� WKH� 6SULQJ�
FDPH�DQRWKHU�RIIHU��WKLV�WLPH�YLD�WKHLU�VHFXULW\�
FRQVXOWDQW��ZKR�KDG�D�FRQQHFWLRQ�ZLWK�PLOLWDU\�
VHFXULW\�� ZKRVH� FRPPDQGLQJ� RIILFHU� ZDV� D�
KHOLFRSWHU�SLORW��DQG�ZKR�MXVW�KDSSHQHG�WR�QHHG�
VRPH�IO\LQJ�WLPH�RQ�KLV�DQQXDO�UHFRUG��1RZ�WKLV�
RSHUDWLRQ�ZDV� VRPHWKLQJ� HOVH��1DWXUDOO\� WKHUH�
ZDV� QR� KDVVOH� DW� DOO� UHJDUGLQJ� SDSHUZRUN�� QR�
RQH�DUJXHV�ZLWK�WKH�(J\SWLDQ�VHFXULW\�VHUYLFHV��
,Q�DGGLWLRQ�WKH�SODQH�ZDVQ¶W�D�VPDOO�FLYLOLDQ�MRE��
EXW� D� ZKDFNLQJ� JUHDW� 5XVVLDQ� WURRS�FDUU\LQJ�
JXQ�VKLS���,�WKLQN�LW�ZDV�FDOOHG�D�+LQG"����7ZR�
ELJ�MHWV�RYHU�WKH�FRFNSLW��OLWWOH�VWXEE\�URFNHW�DQG�
JXQ�SODWIRUPV�HLWKHU�VLGH��DQG�ZKDW�ZDV�EHVW��D�
KXJH�IODW�IORRUHG�ORDGLQJ�ED\�ZLWK�HDV\�DFFHVV�
WR�D�YHUWLFDO�YLHZSRLQW��

� :H� SODQQHG� D� WZR� GD\� SURJUDPPH� WR�
FRYHU� WKH�PDLQ� SDUW� RI� WKH� FLW\�� LQFOXGLQJ� WKH�
FLYLF�FHQWUH�DQG�LWV�SDODFHV�DQG�WHPSOHV��D�IO\E\�
URXQG� WKH� FLW\� SHULPHWHU� WR� ORRN� DW� WKH� WRPE�
VLWHV� DQG� VRPH� VLWHV� DOOLHG� WR� WKHP�� DQG�
FRYHUDJH� RI� D� WHPSOH�SDODFH� VLWH� D� IHZ�
NLORPHWUHV� WR� WKH�QRUWK�RI� WKH�FLW\�FHQWUH�� WKDW�
ZH� ZHUH� FXUUHQWO\� H[FDYDWLQJ�� &8&$3� LQ�
&DPEULGJH� YHU\� NLQGO\� OHQW� PH� DQ� DHULDO�
+DVVHOEODG� IRU� WKH� %	:� VKRWV�� DQG� ZH� VKRW�
��PP�VOLGH��QHJDWLYH�DQG�IDOVH�FRORXU�LQIUD�UHG�

$HULDO�SKRWRJUDSK\��WKH�XVH�RI�ZKHHOEDUURZV�

*ZLO�2ZHQ�

%\������ZH�KDG�RSHUDWHG�D�NLWH��IROORZHG�E\�D�
VPDOO�KRW�DLU�EDOORRQ��,Q�WKDW�\HDU��KRZHYHU��ZH�
ZHUH�OXFN\�WR�EH�RIIHUHG�WKH�XVH�RI�D�KHOLFRSWHU�
E\�%ULWLVK�*DV�IURP�WKHLU�5HG�6HD�RSHUDWLRQV��D�
PRUH� WKDQ� JHQHURXV� RIIHU� ZLWK� QR� VWULQJV�
DWWDFKHG� DQG� QR� FRVWV� WR� WKH� H[SHGLWLRQ��
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DV� ZHOO�� ,� VKRW� WKH� %	:�� D� FROOHDJXH�� 7LP�
/RYHODFH��PRVW� RI� WKH� VOLGHV�� DQG�RXU�GLUHFWRU�
WKH�SULQW�ILOP���ZHOO�\RX�KDYH�WR�JLYH�GLUHFWRUV�
VRPHWKLQJ�WR�GR��GRQ¶W�\RX"�
� ,W� ZDV� D� ELW� GLVDSSRLQWLQJ� LQ� WKDW� ZH�
HQGHG�XS�IO\LQJ�IURP�ODWH�PRUQLQJ�RQZDUGV��LW�
VHHPHG� WKH� SLORW� ZRXOGQ¶W� IO\� LQ� OHVV� WKDW�
DEVROXWHO\�FOHDU�YLVLELOLW\��$OO�WKH�VKRWV�ZRUNHG��
EXW� QRW� DV� VWULNLQJO\� DV� LQ� HDUO\� PRUQLQJ� RU�
HYHQLQJ�VXQ��7KH�LQIUD�UHG�VKRZHG�JRRG�UHVXOWV�
RYHU�WKH�VLWH�XQGHU�H[FDYDWLRQ��

)DOVH�FRORXU�LPDJH���PXFK�HQKDQFHG���RI������
H[FDYDWLRQV�� 7UDFHV� RI� VWUXFWXUHV� DSSHDU� LQ�
GDPS�JURXQG�DW�WRS�ULJKW��

7KLV�ZDV� DOPRVW� D� UHVFXH� GLJ�� DV� WKH� VLWH�ZDV�
XQGHU� WKUHDW� IURP� ZDWHU� VHHSDJH� FDXVHG� E\�
QHDUE\� DJULFXOWXUDO� LUULJDWLRQ�� 7UDFHV� RI�
EXLOGLQJV� ZLWKLQ� WKH� ODUJHU� WHPSOH� SUHFLQFW�
VKRZHG�XS�FOHDUO\��
� 7KHUH�ZHUH�� RI� FRXUVH�� WKH� XVXDO� FRPLF�
FDSHUV� LQ� WKH� RSHUDWLRQ�� 7KH� SODQH� KDG� EHHQ�
FRQYHUWHG� WR� RQH� VLGH� IRU� VHDWV� DQG� WKH� RWKHU�
ZLWK� D� ODUJH� IXHO� WDQN�� 7HQ� PLQXWHV� LQWR� WKH�
IOLJKW�RQH�VHFXULW\�PDQ�VLWWLQJ�ZLWK�KLV�IHHW�LQ�D�
SXGGOH�RI� IXHO�ZDV�FDXJKW�SDVVLQJ� WKH�FLJJLHV�
DURXQG�DQG�MXVW�DERXW�WR�VWULNH�WKH�PDWFKHV���$V�
ZH�IOHZ��,�VDW�PRUH�RXW� WKDQ�LQ�RI� WKH�ORDGLQJ�
ED\�� VKRRWLQJ�VWUDLJKW�GRZQ�SDVW�P\�IHHW��DQG�
ZDV� WHWKHUHG� WR� WKH� SLORW¶V� FKDLU� EHFDXVH� WKH�
ZLUH� FDEOH� ZDVQ¶W� ORQJ� HQRXJK� WR� UHDFK� WKH�
SURSHU�PRXQWLQJ�SRLQWV��,�WKRXJKW�WKLV�ZRXOG�EH�
DQ�DPXVLQJ�DQHFGRWH�IRU�ODWHU��6R�,�EURXJKW�LW�XS�
LQ�WKH�EDU�D�ZHHN�ODWHU�WR�PHHW�DQ�HPEDUUDVVHG�
VLOHQFH�� IROORZHG� E\� ĕZHOO�� DFWXDOO\�� IRU� WKH�
ILUVW� WZHQW\�PLQXWHV�\RX�ZHUHQ¶W�FRQQHFWHG�WR�
DQ\WKLQJ�DW�DOO´��$QG�DV�IRU�WKH�VDJD�RI�JHWWLQJ�
WKH�ILOPV�RXW�IURP�WKH�VHFXULW\�VHUYLFH�LQ�&DLUR��
LW¶V�DQRWKHU�ORQJ��ORQJ�VWRU\��

� :KDW�WKH�KHOLFRSWHU�IOLJKWV�GLG�GR�IRU�XV�

ZDV�WR�DOHUW�XV�WR�WKH�RWKHU�DUHDV�DURXQG�WKH�FLW\�
ZKHUH�ZH�FRXOG�UHDVRQDEO\�H[SHFW�DHULDO�VXUYH\�
WR� EH� SURGXFWLYH�� 2YHU� WKH� ODVW� WHQ� \HDUV��
WKHUHIRUH��PXFK� RI� RXU� SKRWRJUDSK\� KDV� EHHQ�
RYHU�WKH�KLQWHUODQG�RI�WKH�VLWH��QRW�MXVW�WKH�ELWV�
EHLQJ� GXJ�� RU� WKH� NQRZQ� EXLOGLQJV� GXH� IRU�
UHPDSSLQJ��

� $OVR�LQ������LW�EHFDPH�DSSDUHQW�WKDW�WKH�
KRW�DLU� EDOORRQ� ZDV� MXVW� D� WDG� GDQJHURXV��
5HILOOLQJ�OLWWOH�SURSDQH�FDQLVWHUV�XVLQJ�D�KRPH��
PDGH� ULJ� LQ� WKH� KRW� VXQ� VFDUHG�PH� ULJLG�� DQG�
DIWHU�WKH�EDOORRQ�WRRN�RII�RQH�GD\�ZLWK�D�VWULQJ�
VWLOO� ZUDSSHG� URXQG� WKH� GLUHFWRU¶V� WKXPE�� ZH�
VDLG� HQRXJK� ZDV� HQRXJK�� 7KH� SLFWXUH� RI� KLP�
VFDPSHULQJ�DFURVV�WKH�VLWH�OLNH�D�PRELOH�VWDWXH�
RI� OLEHUW\� EHLQJ� WRZHG� E\� DQ� RYHUVL]HG� SDUW\�
EDOORRQ�LV�DQ�LPDJH�WR�WUHDVXUH��
� 7KH� QH[W� \HDU� ZH� DFTXLUHG� D� KHOLXP�
EOLPS��VL[�PHWUHV�ORQJ��WZR�DQG�D�ELW�ZLGH��DQG��
ZHOO�� EOLPS� VKDSHG��$QG�EULJKW� UHG��7KLV�ZDV�
FRXUWHV\� RI� DQ�$PHULFDQ� JURXS� µ7KH�$PDUQD�
5HVHDUFK� )RXQGDWLRQ¶�� 7KH\� FRQWLQXH� WR�
VXSSRUW� XV�� ODVW� \HDU� WKH\� UHSODFHG� WKH�
VRPHZKDW�EDWWHUHG� HQYHORSH� ZLWK� D� QHZ� RQH��
DOO�WKH�ZD\�IURP�%OLPSZRUNV�LQ�WKH�86$��DQG�
DOO�IRU�IUHH��*RRG�SHRSOH��
� $� EOLPS� KDV� GLVWLQFW� DGYDQWDJHV� RYHU� D�
URXQG�EDOORRQ��$�URXQG�EDOORRQ�WHQGV�WR�WLS�RYHU�
LQ� WKH�ZLQG�� DQG� WKH� FDPHUD� SODWIRUP�ZLWK� LW��
PDNLQJ�DLPLQJ�WKH�FDPHUD�DZNZDUG��7KH�EOLPS�

7KH� ��PP� FDPHUD� ZLWK� WKH� VS\�FDP� LQ� WKH�
KRWVKRH��WKH�HOHFWURQLF�ER[HV�IRU�ERWK�VLW�DERYH��

IOLHV�QRVH�WR�WKH�ZLQG��FDQ�EH�WULPPHG�IRUH�DQG�
DIW�E\�DGMXVWLQJ�WKH�FDPHUD�FUDGOH�SRVLWLRQ�DQG�
LV�SUHWW\�VWDEOH�ODWHUDOO\��7KH�FDPHUD�DQJOH�FDQ�
WKHQ�EH�DGMXVWHG�E\�H\H�WR�JLYH�D�YHU\�FORVH�WR�
YHUWLFDO�YLHZSRLQW��:H�KDYH�IRXQG�RXW��WRR��WKDW�
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IO\LQJ�WKH�EDOORRQ�ZLWK�D�WHWKHU�HLWKHU�VLGH�DW����
WR����GHJUHHV�DQJOH� OHWV�XV� WRZ� LW� WR�D�SUHFLVH�
SRVLWLRQ��DQG�� IXQQLO\�HQRXJK��D�JHQWOH� WXJ�RQ�
RQH� URSH� RU� WKH� RWKHU�ZLOO� VZLQJ� LW� URXQG� WHQ�
GHJUHHV� OHIW� RU� ULJKW� ZLWKRXW� XSVHWWLQJ� LWV�
YHUWLFDOLW\��
� )RU�WULSV�RI�D�NLORPHWUH�RU�OHVV�ZH�ZDON�
WKH� EDOORRQ� WR� WKH� DUHD� WR� EH� FRYHUHG�� ORQJHU�
MRXUQH\V�DUH�LQ�WKH�EDFN�RI�D�SLFN�XS�WUXFN��$W�
WHQ� PLOHV� DQ� KRXU� RU� VR� WKH� EDOORRQ� LV� HDVLO\�
PDQDJHDEOH� ZKHQ� IXOO\� LQIODWHG�� ,I� OHVV� WKDQ�
IXOO�� LW� GXFNV� DQG� GLYHV� DURXQG� LQ� YHU\� OLWWOH�
EUHH]H�� %HFDXVH� RI� WKLV� FKDUDFWHULVWLF�� DV� WKH�
ILUVW�RI�RXU�HQYHORSHV�FDPH�WR�WKH�HQG�RI�LWV�OLIH��
ZH�ORVW�LW�WZLFH�DPRQJ�WKH�FOLIIV�WKDW�VXUURXQG�
WKH�VLWH��2QFH�LW�ODQGHG�LWVHOI�RQ�WRS�RI�WKH�FOLII�
ZLWK�OLWWOH�GDPDJH�EXW�QHHGLQJ�D�ORQJ�FOLPE�WR�
XQVWLFN�LW�DQG�WKH�URSHV�IURP�WKH�URFN\�WHUUDLQ��
7KH� VHFRQG� WLPH�� DQG� DIWHU� ZKLFK� ZH� KDG� WR�
DGPLW� WKDW� D� QHZ� HQYHORSH� ZDV� QHFHVVDU\�� LW�
PDQDJHG�WR�GULYH�LWVHOI�ULJKW�LQWR�D�YHUWLFDO�IDFH�
EHORZ�RXU�IHHW�DQG�WR�VSOLW�RSHQ�WKH�FDPHUD�LQ�
WKH�SURFHVV��7RGD\��ZH� WKLQN�ZH�KDYH�D�JRRG�
LGHD�RI�KRZ�WR�KDQGOH�WKH�EOLPS�LQ�ZLQGV�XS�WR�
D�VWLIILVK�EUHH]H��%H\RQG�WKDW�LW�JRHV�KRPH��$V�
\RX�PLJKW�H[SHFW�VXLWDEOH�ZLQG�FRQGLWLRQV�DUH�
XVXDOO\�LQ�WKH�HDUO\�PRUQLQJ�LQ�WKH�GHVHUW��MXVW�
ZKHQ�WKH�OLJKW�LV�EHVW�WRR��

� :KDW� KDYH� ZH� EHHQ� ORRNLQJ� DW� LQ�
SDUWLFXODU�WKHVH�ODVW�WHQ�\HDUV"�2QH�WKLQJ�WR�EHDU�
LQ�PLQG�DERXW�$PDUQD�LV�WKDW�PXFK�RI�WKH�FLW\�
ZDV� H[FDYDWHG� HDUO\� LQ� WKH� ODVW� FHQWXU\��
&RQVHTXHQWO\� VSRLO� KHDSV� QRZ� FRYHU� D� ORW� RI�
ZKDW�VKRXOG�EH�HDVLO\�LGHQWLILDEOH�EXLOGLQJ��:H�
ILHOGZDON� IURP� RQ� KLJK�� XVLQJ� VKHUG� KHDSV� DV�
FOXHV� WR� ZKDW� VRUW� RI� VWUXFWXUH� PD\� EH�
XQGHUQHDWK�� DQG� XVLQJ� WKH� JHQHUDO� SDWWHUQ� RI�
KHDSV� WR� SODQ� ROG� H[FDYDWLRQV� RU�� LQGHHG��
PRGHUQ� QDWLYH� IRVVLFNLQJ�� 7KLV� DSSURDFK� KDV�
ERUQ�IUXLW�LQ�RQH�VSHFWDFXODU�DUHD��,W�KDV�DOZD\V�
EHHQ�D�PLVVLQJ�OLQN�TXHVWLRQ�DW�$PDUQD��³ZKHUH�
DUH�WKH�ORFDO�FHPHWHULHV"´���,Q�FRQMXQFWLRQ�ZLWK�
RXU�PDSSLQJ� WHDP�ZH�KDYH� IRXQG� WZR� VR� IDU��
7KH�FOXHV�IRU�WKH�ILUVW�ZHUH�ORFDO�GLJJLQJV�RXW�RI�
VHDVRQ� EULQJLQJ� XS� ERQH� VFDWWHU�� 7KH� DHULDO�
VKRWV� UHYHDO� DQ� H[WHQVLYH� FHPHWHU\� E\� WKH�
HDVWHUQ�FOLIIV�LQ�ZKLFK�DUH�FXW�WKH�WRPEV�RI�WKH�
FLYLF�GLJQLWDULHV��2QO\�WKLV�ODVW�\HDU�ZH�KLW�WKH�
VHFRQG� VLWH�� DJDLQ� LQLWLDOO\� VXJJHVWHG� E\� ERQH�
VFDWWHU��7KLV�WLPH��KRZHYHU��WKDW�ZDV�RQ�WKH�IODW�
GHVHUW�LQ�WKH�RXWZDVK�IURP�D�ZDGL��:H�FKHFNHG�
WKH� DUHD� RI� WKH� VFDWWHU�� ERWK� LQ� QRUPDO� DQG� LQ�

IDOVH�FRORXU��EXW�WR�QR�UHVXOW��7KHQ��PRYLQJ�XS�
WKH�ZDGL��ZH�VDZ�D�IHZ�GHSUHVVLRQV�LQGLFDWLQJ�
WKH� RULJLQDO� JUDYHV�� )URP� WKH� DLU� WKHVH� URXQG�
GHSUHVVLRQV�DUH�FOHDUO\�YLVLEOH��ZLWK�RWKHU�OLQHDU�
IHDWXUHV�QRW� VHHQ�RQ�WKH�JURXQG��

7KH� QHZO\�IRXQG� FHPHWHU\�� DQ� HQKDQFHG�
LPDJH��

2SHQ�FDVW� TXDUU\LQJ� DERYH� WKH� FOLIIV� QRUWK� RI�
WKH�PDLQ�FLW\��

\RX��RI�FRXUVH�\RX�GR��DVN�KRZ�VXUH�FDQ�ZH�EH�
WKDW� WKHVH� VXUIDFH� FXWWLQJV� DUH� IURP� WKH� ULJKW�
SHULRG��WKH�DQVZHU�LV�WKDW�$PDUQD�VWRQH�EORFNV�
DUH�RI�D�VSHFLILF�DQG�XQXVXDO�VL]H��7KH�SDWWHUQV�
DUH�TXLWH�GLVWLQFW��
� 7KHVH� IRUD\V� WDNH�XV� LQWR� WKH�KLQWHUODQG�
DURXQG� $PDUQD�� :H� KDYH� EHHQ� WR� WKH� 5R\DO�
:DGL�WR�WKH�VLWH�RI�$NKHQDWRQ¶V�WRPE�LWVHOI��7KH�

� ,Q�� DQG� RQ� WRS� RI� WKH� FOLIIV� DUH�PDQ\�
TXDUULHV�� 6LQFH� ����� WKHVH� KDYH� EHHQ� D�
SDUWLFXODU�IRFXV�IRU�WKH�DHULDO�VXUYH\��7KH�FDYH�
TXDUULHV�DUH�VSHFWDFXODU�LQ�WKHPVHOYHV��EXW�LW�LV�
RQO\� IURP� WKH� DLU� WKDW� WKH� IXOO� H[WHQW� RI� VWRQH�
FXWWLQJ�DFWLYLW\�FDQ�EH�VHHQ��(DVLO\�YLVLEOH�DUH�
QRW�RQO\�WKH�SUHFLVH�FXWWLQJ�OLQHV��EXW�VWRQH�KXW�
FLUFOHV� IRU� WKH� TXDUU\PHQ� WKHPVHOYHV�� 6KRXOG�
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KDOI�KRXU�GULYH�LV�ZHOO�ZRUWK�LW��$V�\RX�ZRXOG�
H[SHFW�WKH�UXJJHG�WHUUDLQ�LV�ZHOO�EURXJKW�RXW�E\�
DHULDO� SKRWRJUDSK\�� +HUH�� WRR�� ZH� KDYH� EHHQ�
FKDVLQJ� VKHUG� GXPS� SDWWHUQV� LQ� DQ� DWWHPSW� WR�
ORFDWH�EXULHG�WRPE�HQWUDQFHV��
� ,Q� WKH�FLW\� LWVHOI�ZH� UXQ� WZR�FRQFXUUHQW�
SURJUDPPHV� HDFK� \HDU�� 7KHUH� LV� D� UXQQLQJ�
SURJUDPPH�RI�FKHFNLQJ�WKH�PDSSLQJ�RI�WKH�VLWH��
ERWK� WKH� HDUOLHU� ����V� DQG� ��V� DQG� WKH� ODWHU�
����V�VXUYH\V��7KLV�LV�DW�WKH�WRS�RI�RXU�KHLJKW�
UDQJH��FXUUHQWO\�DERXW�����IHHW���WKH�WHWKHUV�DUH�
���� IHHW� DQG� ZH� ORVH� VRPH� KHLJKW� IURP� WKH�
WHWKHU�DQJOH��

7KH�KRXVH�RI��5D�1HSKHU�XQGHU�H[FDYDWLRQ��

$W� PXFK� ORZHU� HOHYDWLRQV� WKH� SURJUHVV� RI�
ZKDWHYHU� H[FDYDWLRQ� LV�RQ� WKH�JR� LV� IROORZHG��
/DVW�VHDVRQ�DQG�WKLV��D�KRXVH�KDV�EHHQ�GXJ��QRW�
PRUH� WKDQ�D� IHZ�KXQGUHG�PHWUHV� IURP�WKH�GLJ�
KRXVH��7KLV�EXLOGLQJ� LV� D�ELW�RGG� IRU�$PDUQD��
7KH�FLW\��EHLQJ�VXFK�D�VKRUW�OLYHG�SKHQRPHQRQ�
ZLWKLQ�WKH���WK�G\QDVW\��LV�IDPRXV��UHSXWHGO\��
IRU�LWV�VLQJXODU�ODFN�RI�VWUDWLJUDSK\��7KLV�KRPH��
EHORQJLQJ� WR� D� FHUWDLQ� 0U�� 5D�1HIHU�� VKRZV�
GLVWLQFW� SKDVHV� RI� FRQVWUXFWLRQ� RQ� WKH� VDPH�
IORRU� SODQ�� QRW� MXVW�� VXFFHVVLYH� GHYHORSPHQWV�
WDFNHG�RQ�� ,Q� IDLUQHVV��RWKHU�SDUWV�RI� WKH�FLYLF�
FHQWUH� RI�$PDUQD� GR� VKRZ� VLPLODU� RYHUOD\LQJ�
FRQVWUXFWLRQV��EXW�OHVV�GUDPDWLFDOO\�VR��

� /DVWO\��WKLV�\HDU�,�DFTXLUHG�D�QHZ�WR\�IRU�

WKH� EDOORRQ�� D� UHPRWH� OLWWOH� 79� VS\� FDPHUD�
ZKLFK�ZLOO�WUDQVPLW�GRZQ�WR�D�ODSWRS�FRPSXWHU�
RQ�WKH�JURXQG��7KRXJK�RXU�WHDP�KDV�QRZ�TXLWH�
D� JRRG� MXGJHPHQW� RI� YHUWLFDO� SODFHPHQW��
REOLTXHV�KDYH�DOZD\V�EHHQ�GLIILFXOW��9LVXDOLVLQJ�
WKH�DQJOH�RI�WKH�FDPHUD�VXSSRUW��DQG�JHWWLQJ�WKH�
ULJKW�KHLJKW�IRU�WKDW�MXVW�WR�LQFOXGH�WKH�KRUL]RQ�
KDV�EHHQ�GLIILFXOW��)XQQLO\� HQRXJK�WKH�YHUWLFDOV��

7KH�VRXWK�HDVWHUQ�FRUQHU�RI�WKH�FLW\��7KH�KRXVH�
RI� 7XWPRVH� � WKH� VFXOSWRU� �KH� RI� WKH� IDPRXV�
1HIHUWLWL�EXVW��LV�DW�PLGGOH�ULJKW��

WRR��DUH�OHVV�SUHFLVH�DV�WKH�EDOORRQ�FRPHV�ORZHU��
$Q\KRZ�WKDW�LV�DOO�EHKLQG�XV�QRZ��:LWK�WKH�QHZ�
UHPRWH�HYHU\�VKRW�FDQ�EH�SUHYLHZHG��

7KH�EOLPS��WKH�WHDP�DQG�WKH�EDUURZ��

7KH�ODSWRS��RQ�ZKLFK�DOO�WKLV�GHSHQGV��LV�
WUDQVSRUWHG� URXQG� WKH� VLWH� LQ� LWV� RZQ� FXVWRP�
PRGLILHG�ZKHHOEDUURZ��7HQ�\HDUV�DJR�ZH�XVHG�
D�ZKHHOEDUURZ���LWV�KDQGOHV�WR�EH�SUHFLVH���DV�D�
URXJK�LQGLFDWLRQ�RI�UHVROXWLRQ�IURP�WKH�KLJKHVW�
RI� WKH� KRW� DLU� EDOORRQ� UXQV�� ,VQ¶W� WHFKQRORJ\�
ZRQGHUIXO"�
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8QOHVV� WKHUH� LV� D� KLGGHQ� DUFKLYH� RI� WDUJHWHG�
SKRWRJUDSKV�MHDORXVO\�JXDUGHG�E\�VRPHRQH��WKH�
GXELRXV� KRQRXU� RI� EHLQJ� WKH� ILUVW� WUDLQHG�
DUFKDHRORJLFDO� H\HV� LQ� WKH� DLU� DERYH�$UPHQLD�
JRHV� WR� $QWMH� )DXVWPDQQ�� � ,Q� 0D\� ����� WKH�
ZHDWKHU� DOORZHG� KHU� WR� PDNH� VHYHUDO� IOLJKWV�
XVLQJ� WKH� SDUDPRWRU� GXULQJ� ZKLFK� VKH� WRRN�
PRUH� WKDQ� ���� REOLTXH� SKRWRJUDSKV� RI�
DSSUR[LPDWHO\����WDUJHWV�RI�DUFKDHRORJLFDO�VLWHV�
UDQJLQJ� IURP� EURQ]H� DJH� GHIHQGHG� KLOOWRSV� WR�
YLOODJHV�WKDW�ZHUH�DEDQGRQHG�LQ�WKH�6RYLHW�HUD��
)RU� WKRVH� RI� \RX�ZKR� KDYHQ¶W�PHW� KHU��$QWMH�
DWWHQGHG� WKH� 3RWVGDP� PHHWLQJ� LQ� ������ WKH�
+XQJDULDQ� WUDLQLQJ� FRXUVH� LQ� ����� DQG� WKH�
1$72� :RUNVKRS� DW� /HV]QR�� � 6KH� LV� QRZ� D�
SRVW�JUDGXDWH� VWXGHQW� DW� WKH� 8QLYHUVLW\� RI�
)UHLEXUJ�DQG�LV�VXIILFLHQWO\�DWKOHWLF�DQG�EUDYH�WR�
IO\�ZLWK�WKH�SDUDPRWRU��

$QWMH�)DXVWPDQQ�UHDG\�IRU�WDNHRII���1RWH�*36�
DHULDO� RQ� KHOPHW�� FDPHUD� FDVH� KDQJLQJ� IURP�
EHOW��DQG�VPLOH«�����0D\�������

7KH�IO\LQJ�WHDP�ZDV�.DUHQ�0DUWLURV\DQ�DV�SLORW�
DQG� $QWMH� DV� DUFKDHRORJLVW�SKRWRJUDSKHU��
'XULQJ�WKH�WZR�ZHHNV�VSHQW�LQ�$UPHQLD�ZH�DOO�
OHDUQHG�D�ORW�DERXW�XVLQJ�WKH�SDUDPRWRU�DQG�P\�
WR\� GLJLWDO� FDPHUD�� � 7KH� 30� LV� H[WUHPHO\�
VHQVLWLYH�WR�ZLQG�FRQGLWLRQV�DQG�HYHQ�ZLWK�WKH�
FRPSDUDWLYHO\� OLJKWZHLJKW� WHDP� �.DUHQ�  � ���
NJ�� 30�  � ��� NJ�� $QWMH� �  � ��NJ�� WKHUH� ZHUH�
VHYHUDO�GD\V�ZKHQ�LW�ZDV�WRR�ZLQG\�WR�WDNH�RII�
ZLWK�WZR�SHRSOH���7KH�RWKHU�WKLQJ�WKDW�WDNHV�D�ELW�
RI� JHWWLQJ� XVHG� WR� LV� LWV� VORZ� IO\LQJ� VSHHG��
:KLOH�WKLV�LV�JRRG�IRU�REVHUYDWLRQ�DQG�GHFLVLRQ��
PDNLQJ�EHIRUH�SKRWRJUDSK\�LW�GRHV�PHDQ�WKDW�D�
���PLQ� IOLJKW� �PD[�GXUDWLRQ�ZLWK� WZR�XS��FDQ�
H[DPLQH�RQO\�VRPH�VL[�NP�VTXDUHV�ZKLOH�IO\LQJ�
������ NP�� � ,� GLG� RQFH� ZRUN� RXU� KRZ� PDQ\�
IOLJKWV� LW� ZRXOG� WDNH� WR� H[DPLQH� WKH� ZKROH�
FRXQWU\�� EXW� WKDW� ILJXUH� LV� ORVW� LQ� WKH� PXUN��
%HIRUH� \RX� DOO� VD\� ³WROG� \RX� VR´�� ,¶OO� UHPLQG�
\RX�WKDW�ZH� KDYH��WR�XVH�WKH�30�DV�WKHUH�LV�QR�
RWKHU�YLDEOH�PHDQV�WR�JHW�LQWR�WKH�DLU���2QH�RWKHU�
WKLQJ� WKDW� ZH� OHDUQHG� DIWHU� EUHDNLQJ� WZR�
ZRRGHQ� SURSV�� ZDV� WR� LQYHVW� LQ� D� PHWDO� RQH��
.DUHQ� DQG� $QWMH� DOVR� UDQ� RXW� RI� IXHO� RQ� RQH�
RFFDVLRQ�ZKHQ�WKH\�FKDVHG�RQH�VLWH�WRR�PDQ\��
6KH� GHVFULEHG� LW� DV� VXGGHQO\� JRLQJ� TXLHW� EXW�
WKDW� RWKHUZLVH� IO\LQJ� ZDV� WKH� VDPH� DV� XVXDO��
)URP� WKH� JURXQG�ZH� VDZ� WKHP� VXGGHQO\� WXUQ�
LQWR� WKH� ZLQG� DQG� VLQN� EHORZ� D� KLOO� EXW� WKH�
ODQGLQJ�ZDV�DV�JRRG�DV�HYHU�DQG�QR�URDG�VLJQV�
LQWHUYHQHG�� � ,¶YH� VWLOO� JRW�PXG� LQ�P\� VDQGDOV�
IURP�WKH�WUHN�WR�UHFRYHU�WKHP��

:H�DOVR�KDG�WR�OHDUQ�WR�XVH�P\�GLJLWDO�FDPHUD�
�D�1LNRQ�&RROSL[������LQ�WKH�DLU���7KLV�ZDV�D�ELW�
WULDO�DQG�HUURU\� EXW� HYHQWXDOO\� ,� JRW� WKH� WKLQJ�
VHW�WR�IRFXV�DW�LQILQLW\��ZLWK�D�UHDVRQDEO\�KLJK�
VKXWWHU�VSHHG��ZKLFK�LV�QRW�DV�IXVV\�DV�XVXDO�DV�
WKHUH�LV�QR�DLUFUDIW�YLEUDWLRQ���DQG�WR�VDYH�SLFV�
DW� LWV� EHVW� UHVROXWLRQ�� � 7KHVH� VHWWLQJV� JDYH� XV�
DERXW����SKRWRJUDSK�SHU�IOLJKW�DV�$QWMH�GLGQ¶W�
IDQF\�FKDQJLQJ�WKH�PHPRU\�FDUG�LQ�WKH�DLU���:H�
FRQWLQXHG� WR� IRFXV� RXU� DWWHQWLRQ� RQ� WKH� 8VKL�
DUHD��VHH�SUHYLRXV�QRWHV��DQG��LQ�DGGLWLRQ�WR�WKH�
REYLRXV�DUFKDHRORJLFDO� IHDWXUHV��DOVR� UHFRUGHG�
WKH�SUHVHQW�ODQGVFDSH�DQG�ODQGXVH�DQG�VHOHFWHG�
QDWXUDO� IHDWXUHV� VXFK� DV� ULYHU� PHDQGHUV� DQG�
KLOO�VORSH� HURVLRQ�� ,Q� DGGLWLRQ�� .DUHQ�

:LQJV�RYHU�$UPHQLD��$SULO�0D\������±�UHSRUW�DQG�UHIOHFWLRQ�

5RJ�3DOPHU�
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0DUWLURV\DQ�PDGH� WKUHH� VROR� IOLJKWV� WR� VXUYH\�
VSHFLILHG�DUHDV�DQG�UHFRUG� WKHP�XVLQJ�D�YLGHR�
FDPHUD�� � 7KH� UHVXOWLQJ� ILOPV� VKRZ� WKDW� KH� LV�
GHYHORSLQJ� D� SHUFHSWLYH� H\H� IRU� LGHQWLI\LQJ�
DUFKDHRORJLFDO�IHDWXUHV�DQG�LW�LV�LQWHQGHG�WKDW�KH�
FRQWLQXHV� WR� IO\� EHWZHHQ� P\� YLVLWV� WR� UHFRUG�
RWKHU� SDUWV� RI� WKH� FRXQWU\�� � +RZHYHU�� WKH�
UHVROXWLRQ� IURP� WKH� YLGHR� LV� ORXV\� DQG� VXFK�
ILOPV� FDQ� RQO\� VHUYH� DV� D� JXLGH� IRU� VWLOO�
SKRWRJUDSK\�DW�D�ODWHU�GDWH��

$QWMH�DW�ZRUN�� �7KLV�SKRWR��ZLWK�QRWKLQJ�XQGHU�
KHU� FDVXDOO\� FURVVHG� DQNOHV�� PDGH� PH� IHHO�
ZRUULHG�DQG�D�ELW�JXLOW\�WKDW�,¶G�DVNHG�KHU�WR�IO\�
WKH�SDUDPRWRU�����0D\�������

:K\�WKH�WR\�GLJLWDO"��0DLQO\�EHFDXVH�,�RZQ�LW�
DQG� LW� LV� PXFK� VPDOOHU� DQG� IODWWHU� WKDQ� D�
FRQYHQWLRQDO���PP�FDPHUD�VR�WKDW�LI�WKHUH�LV�D�
IODW�RQ�WKH�IDFH� FUDVK� GXULQJ� WDNH� RII�� QHLWKHU�
FDPHUD�RU�SKRWRJUDSKHU�JHW�WRR�GDPDJHG���$V�LW�
KDSSHQHG��WKH�µFDPHUD�FDVH¶�,�KDG�PDGH�RXW�RI�
D����PP�OHQV�FDVH�DQG�D�FRXSOH�RI�HODVWLF�VWUDSV�
ZRUNHG� YHU\�ZHOO� DQG�ZDV� VHFXUHG� WR�$QWMH¶V�
EHOW�ZKLOH�WKH�FDPHUD�VWUDS�ZDV�ORRSHG�DURXQG�
KHU�KDUQHVV�DV�VKH�ZDV�EHLQJ�VWUDSSHG�LQ���7KH�
FDPHUD� ZDV� HDV\� WR� H[WUDFW� DQG� SXW� DZD\� LQ�
IOLJKW� DQG� FRXOG� EH� RSHUDWHG� XVLQJ� RQH� KDQG�
ZKLOH� �,� ZDV� WROG�� WKH� RWKHU� RQH� JULSSHG� WKH�
KDUQHVV� VWUDSV�� � +RZHYHU�� DV� RXU� WDNH�RIIV�
LPSURYH��LW�ZRXOG�EH�EHWWHU�LI�ZH�FRXOG�DFTXLUH�
DQG� XVH� D� '6/5� FDPHUD� ZLWK� WRS�TXDOLW\�
UHVROXWLRQ��

2QH�HYHQLQJ�LQ�0D\�5RJHU�%XGG�RI�WKH�%ULWLVK�
&RXQFLO�LQ�$UPHQLD��GRQDWRUV�RI�WKH�SDUDPRWRU��
RUJDQLVHG� D� PHGLD� HYHQW� GXULQJ� ZKLFK� WKH�
SDUDPRWRU�ZDV�IORZQ�RQ�D�SKRWRJUDSKLF�IOLJKW��
6RPH� ��� MRXUQDOLVWV�� LQYLWHG� DFDGHPLFV� DQG�
XQLQYLWHG��EXW�DOZD\V�ZHOFRPH��ORFDO�FKLOGUHQ�

DWWHQGHG�DQG�RXU�ZRUN�ZDV�IHDWXUHG�RQ�VHYHUDO�
79�QHZV�SURJUDPPHV�DQG�ZDV�LQ�DW� OHDVW� WZR�
GDLO\� SDSHUV�� �7KH�SURMHFW¶V� FORVH� UHODWLRQVKLS�
ZLWK�%DUV�0HGLD�'RFXPHQWDU\�)LOP�6WXGLR�KDV�
DGYDQWDJHV� WR� ERWK� SDUWLHV�� � :H� KDYH� XVH� RI�
WKHLU�YLGHR�FDPHUD��GLVSOD\�DQG�HGLWLQJ�IDFLOLWLHV�
DQG�WKH\�DUH�ILOPLQJ�RXU�SURMHFW�DV�RQH�RI�WKHLU�
FXUUHQW� GRFXPHQWDU\� SURMHFWV�� � 7KHLU� VKRUW�
GHPR�ILOP�RI�ZRUN�WR�GDWH�ZDV�ZHOO�UHFHLYHG�DW�
WKH� UHFHQW� &DQQHV� ,QWHUQDWLRQDO� )LOP� )HVWLYDO�
DQG�0DUNHW��

6HYHUDO�JRRG�WKLQJV�FDPH�DERXW�ZKHQ�ZH�ZHUH�
ORRNLQJ�DW�WKH�SKRWRV�EDFN�LQ�<HUHYDQ���:KLOH�
WU\LQJ�WR�VLWH�WKHP�XVLQJ����������PDSV��+D\N�
DQG� 7LJUDQ� ERWK� UHDOLVHG� WKDW� PDSV� RI� ODUJHU�
VFDOH� ZHUH� HVVHQWLDO�� � *RRG�� � +D\N�� WKH�
DFDGHPLF�ZKRVH�PDLQ�LQWHUHVW�LV�WKH�+HOOHQLVWLF�
SHULRG�� DOVR� WRRN� DQ� LQWHUHVW� LQ� WKH� YLOODJHV�
GHVHUWHG� LQ� 6RYLHW� WLPHV� DQG� DJUHHG� WKDW� WKH\�
WRR� VKRXOG� EH� FRQVLGHUHG� DV� µDUFKDHRORJ\¶��
7KLV�PD\� ERGH�ZHOO� IRU� WKHLU� LQYHVWLJDWLRQ� DV�
WKHUH�LV�D�FKDQFH�WKDW�VRPH�RI�WKH�H[�LQKDELWDQWV�
PD\� EH� ORFDWDEOH� VR� PDNLQJ� LW� SRVVLEOH� WR�
FRPSDUH�DUFKDHRORJLFDO�LQWHUSUHWDWLRQV�RI�WKRVH�
YLOODJHV�ZLWK�PHPRULHV�IURP�SHRSOH�ZKR�OLYHG�
WKHUH���,DQ�+RGGHU�ZRXOG�ORYH�LW��

5XLQHG�YLOODJH��$UDJDWV�IRRWKLOOV�����0D\�������

2Q� WKH�JURXQG��DV�ZHOO� DV� WU\LQJ� WR� ORFDWH� WKH�
SKRWRV� DQG� EHJLQ� D� FDWDORJXH� ZH� GLG� D� OLWWOH�
ZRUN�RQ� WKH�*,6�ZLWK�/LOLW�9DQ\DQ�DQG��ZLWK�
0DULDP�)DLQEHUJ��ZH�DGGHG�PDQ\�RI�$QWMH¶V�DLU�
SKRWRV�DQG�GLG�VRPH�ILQDO�WZHDNLQJ�RI�WKH�ZHE�
VLWH��ZZZ�DUFKDHRORJ\�DP����$V�XVXDO��9DUGDQ�
+RYKDQQLV\DQ� IRXQG� XV� VRPH� VSDFH� DW� %DUV�
0HGLD�'RFXPHQWDU\� )LOP� 6WXGLR� DQG�� KDYLQJ�
PDGH� D� VWDUW� ZLWK� :LQJV� RYHU� $UPHQLD��� KLV�
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ILOPLQJ�LGHDV�KDYH�QRZ�H[WHQGHG�WR�SURSRVLQJ�
D� :LQJV�RYHU�WKH�:RUOG��VHULHV��
2XU�ZRUN��DQG�FRQWDFW�ZLWK�+D\N�+DNRE\DQ��LV�
EHJLQQLQJ�WR�KDYH�D�VPDOO�LPSDFW�RQ�$UPHQLDQ�
DUFKDHRORJ\�� � $EVHQFH� RI� PDSV� DQG� PDSSHG�
LQIRUPDWLRQ�DV�ZHOO�DV�WKH�WUDGLWLRQDO�YLHZ�WKDW�
µDUFKDHRORJ\�HTXDOV�H[FDYDWLRQ¶�PDNHV�LW�VHHP�
WR�PH�WKDW�DUFKDHRORJLFDO�SUDFWLFH�LQ�$UPHQLD�LV�
PXFK�DV� LW�ZDV� LQ�%ULWDLQ� LQ� WKH�SUH�&UDZIRUG�
HUD�GXULQJ� WKH�����V�>'DYH�0D\QDUG�ZRUNLQJ�
µQH[W�GRRU¶�LQ�$]HUEDLMDQ�VD\V�PXFK�WKH�VDPH�
RI�KLV�SHRSOH@���2QH�PDLQ�LQIOXHQFH�WKDW�&KULV�
0XVVRQ��$QWMH� DQG� ,� KDYH�KDG� LV� WR� LQWURGXFH�
FRQFHSWV� RI� µODQGVFDSH� DUFKDHRORJ\¶� ±�
VRPHWKLQJ� WKDW�ZH�KDYH�DOVR� LQIOLFWHG�RQ� VLWH��
FHQWUHG� ,WDOLDQ� DUFKDHRORJLVWV�� � +D\N� LV� QRZ�
HDJHU�WR�GHYHORS�ODQGVFDSH�VWXGLHV�LQ�$UPHQLD�
DQG� DFFHSWV� WKDW� VXFK� WKLQJV� DV� ILHOG� V\VWHPV�
DQG�6RYLHW�HUD�IHDWXUHV�DUH�YDOLG�DUFKDHRORJLFDO�
REMHFWV���)URP�2FWREHU�KH�LV�WR�EHJLQ�WHDFKLQJ�
D� FRXUVH� DW� <HUHYDQ� 6WDWH� 8QLYHUVLW\� RQ�
$UFKDHRORJLFDO�0HWKRGV�� LQ�ZKLFK�KH� SODQV� WR�
LQFOXGH� DW� OHDVW� ��� KRXUV� WHDFKLQJ� RQ� DHULDO�
VXUYH\���7KLV��DORQJ�ZLWK�WKH�IHZ�OHFWXUHV�,�KDYH�
JLYHQ�� ZLOO� UDLVH� WKH� DZDUHQHVV� RI� $UPHQLDQ�
VWXGHQWV�WR�WKH�WRSLF�DQG�PD\�OHDG�HYHQWXDOO\�WR�
3K'�OHYHO� VWXG\� RI� WKH� GDWD� ZH� KRSH� WR�
DFFXPXODWH�IURP�IXUWKHU�DHULDO�VXUYH\��

8QGDWHG�UXLQV�����0D\�������

)XWXUH�ZRUN�"�
7KH� KLJK� QXPEHU� RI� VLWHV� LGHQWLILHG� IURP� WKH�
VDWHOOLWH� LPDJHV� VXJJHVWV� WKDW� WKLV� LV� D� SUROLILF�
VRXUFH�RI�LQIRUPDWLRQ�ZKRVH�H[DPLQDWLRQ�FRXOG�
XVHIXOO\�EH�H[WHQGHG�WR�RWKHU�SDUWV�RI�$UPHQLD��
5HVXOWV�IURP�WKH�ILUVW�DLU�SKRWRJUDSKLF�VXUYH\V�
IURP�WKH�SDUDPRWRU�VKRZV�WKDW�PXFK�UHPDLQV�WR�
EH� GLVFRYHUHG� LQ�$UPHQLD� DQG� WKDW� WKHVH� QHZ�
IHDWXUHV�DUH�OLNHO\�WR�ILOO�WKH�ODQGVFDSH�EHWZHHQ�
VLWHV�FXUUHQWO\�NQRZQ���$UFKDHRORJLFDOO\�WKHVH�

DUH�OLNHO\�WR�GDWH�IURP�WKH�QHROLWKLF�DQG�EURQ]H�
DJH�WR�UHFHQW�WLPHV���7KH�ZHDOWK�RI�LQIRUPDWLRQ�
DERXW�VLWHV�WKDW�ZHUH�DEDQGRQHG�DV�D�PDWWHU�RI�
SROLWLFDO�SROLF\�GXULQJ�WKH�6RYLHW�HUD��LQFOXGLQJ�
PHGLHYDO�DQG�ODWHU�YLOODJHV��IDUPV��ILHOG�V\VWHPV�
DQG� WHUUDFHV�� VKRXOG�DOVR�EH� UHFRUGHG�ZKLOH� LW�
VXUYLYHV�WR�SURYLGH�D�GDWDEDVH�IRU�IXWXUH�VWXG\��
$LU�SKRWRJUDSKV�RI�NQRZQ�VLWHV�ZLOO�SURYLGH�D�
UHFRUG�RI� WKHLU�SUHVHQW�FRQGLWLRQ�DV�D�JXLGH� WR�
DQ\� FRQVHUYDWLRQ� SROLFLHV� DQG� DOVR� VHUYH� DV�
µSXEOLF� UHODWLRQV¶� GRFXPHQWV� WR� HQFRXUDJH�
VXSSRUW� IURP� RWKHU� DUFKDHRORJLVWV�� � :LWK�
+D\N¶V� IRUWKFRPLQJ� WHDFKLQJ� LW� LV� KRSHG� WR�
HQFRXUDJH� SRVW�JUDGXDWH� UHVHDUFK�� LGHDOO\� LQ�
SDUDOOHO�ZLWK�D�ZHVWHUQ�VWXGHQW��

,� WKLQN� LW� LV� HVVHQWLDO� QRZ� WR� LQFOXGH� ORFDO�
VWXGHQW� LQYROYHPHQW�� � 2QH� WKLQJ� WKDW� KDV�
EHFRPH�DSSDUHQW�IURP�WKH�$$5*�UXQ�FRXUVHV�
LQ�(XURSH�LV�WKDW�LW�LV�RQH�WKLQJ�IRU�RQH�RI�XV�WR�
JR� DQG� IOLW� DURXQG� WDNLQJ� SKRWRV� EXW� WKDW� D�
KLJKHU�OHYHO�RI�DUFKDHRORJLFDO�LQYROYHPHQW�ZLOO�
RQO\�RFFXU�ZKHQ�SHRSOH�JHW�DLUERUQH�RYHU�WKHLU�
RZQ� FRXQWULHV�� � 7KHVH� WKRXJKWV� DUH� SUHVHQWO\�
KROGLQJ�PH�EDFN�IURP�PDNLQJ�DQRWKHU�%ULWLVK�
$FDGHP\�DSSOLFDWLRQ��WKLV�UHFHQW�YLVLW�XVHG�WKH�
ODVW�RI�WKHLU�JUDQW����6XUH��,�FRXOG�JR�DKHDG�DQG�
GHVLJQ�D� 'HYHORSPHQW�RI�WKH�ODQGVFDSH� SURMHFW�
±�VRPHWKLQJ�WKDW�$QWMH�LV�DOVR�NHHQ�WR�SXUVXH�±�
EXW�ZLWKRXW�PXFK�ORFDO�LQSXW�WKHUH�VHHPV�OLWWOH�
SRLQW�� � +D\N� LV� D� ZHDOWK� RI� NQRZOHGJH� DQG�
LQIRUPDWLRQ� DQG� ZLOO� EH� DQG� HVVHQWLDO�
FROODERUDWRU� LQ� DQ\� IXWXUH� SURMHFW�� � %XW� KLV�
UHTXHVW� WR� $$5*� ZDV� IRU� KHOS� WR� HVWDEOLVK�
DHULDO� VXUYH\�� �:H�QRZ�KDYH� WKH�PHDQV� WR�GR�
WKLV� DQG� FDQ� WHDFK� $UPHQLDQV� WKH� EDVLFV� RI�
IO\LQJ�� SKRWRJUDSK\�� LQWHUSUHWDWLRQ�� PDSSLQJ�
DQG� WKH� QHFHVVDU\� JURXQG�EDVHG� QRQ��
GHVWUXFWLYH� LQYHVWLJDWLRQV� WR� DGG� IDFWXDO�
LQIRUPDWLRQ� WR� VLWHV� SKRWRJUDSKHG�� 7KH�
SDUDPRWRU�LV�QRW�D�YHKLFOH�IRU�WKH�DJHG�RU�XQILW��
<HV��,¶G�OLNH�DQRWKHU�EDVK�DW�LW��EXW�,¶P�QRW�VXUH�
LI�P\�FRUUHFW�DJH�LV�WKDW�RI�P\�PLQG�RU�P\�ERG\�
±� WKHUH¶V� DQ� LQFUHDVLQJ� GLIIHUHQFH�� 6XUHO\� WKH�
ZD\� IRUZDUG� IURP� WKLV� SRLQW� LV� WR� WHDFK� WKHVH�
VNLOOV� WR� WKH� JHQHUDWLRQ� RI� $UPHQLDQ� VFKRODUV�
ZKR�DUH�OLNHO\�WR�XQGHUWDNH�VXFK�ZRUN��

0D\EH�LW¶V�MXVW�D�SKDVH�,¶P�JRLQJ�WKURXJK«"�
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6WDWHPHQW�RQ�SULRULWLHV�IRU�(XURSHDQ�DHULDO�DUFKDHRORJ\�

6XEPLWWHG�WR�WKH�(XURSDH�$UFKDHRORJLDH�&RQVLOLXP��(XURSHDQ�$UFKDHRORJLFDO�&RXQFLO��
E\�WKH�FRPPLWWHH�RI�WKH�$HULDO�$UFKDHRORJ\�5HVHDUFK�*URXS����QG��-XO\�������

%DFNJURXQG�

(DUO\�LQ�������$$5*�ZDV�LQYLWHG�WR�HVWDEOLVK�FORVHU�OLQNV�ZLWK�WKH�($&�DQG�DGYLVH�WKHP�RQ�
SHUWLQHQW�PDWWHUV�UHODWLQJ�WR�(XURSHDQ�DHULDO�DUFKDHRORJ\��,W�ZDV�IHOW�WKDW�WKLV�ZRXOG�EH�EHVW�
GRQH�WKURXJK�D�(XURSHDQ�:RUNLQJ�3DUW\�IRU�$HULDO�6XUYH\��DQG�WKH�VHWWLQJ�XS�RI�VXFK�D�
ZRUNLQJ�SDUW\�LV�WR�EH�GLVFXVVHG�DW�WKH������$*0��$V�DQ�LQWHULP�PHDVXUH�IRU�WKH�($&¶V�-XO\�
PHHWLQJ��WKH�&KDLUPDQ�DQG�FRPPLWWHH�SXW�WRJHWKHU�WKH�IROORZLQJ�GRFXPHQW��SDUWO\�EDVHG�RQ�
RULJLQDO�WH[W�E\�%RE�%HZOH\��WR�LQGLFDWH�WKH�GLUHFWLRQ�RI�WKH�5HVHDUFK�*URXS¶V�WKRXJKWV�DQG�
LQWHUHVWV��

2SHQLQJ�VWDWHPHQW�IURP�$$5*�
$$5*��LQ�LWV�FRQVWLWXWLRQ��VWDWHV�WKDW�LWV�REMHFW�LV�WR��

³«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�´�

7KH�JURXSV¶�VWDWHG�DLPV�LQFOXGH�WKRVH�WR��

HQFRXUDJH�WKH�GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�DERXW�DHULDO�DUFKDHRORJ\�LQ�QHZVSDSHUV��
MRXUQDOV�DQG�RWKHU�SXEOLFDWLRQV��DQG�WKURXJK�UDGLR��WHOHYLVLRQ�DQG�RWKHU�PHGLD��
SURYLGH��ZKHUH�DSSURSULDWH��DGYLFH�DQG�UHFRPPHQGDWLRQV�RQ�PDWWHUV�LQYROYLQJ�DHULDO�
DUFKDHRORJ\�DQG�UHODWHG�DSSOLFDWLRQV�RI�UHPRWH�VHQVLQJ��
HVWDEOLVK� DQG�PDLQWDLQ� OLDLVRQ�ZLWK� DSSURSULDWH� LQGLYLGXDOV� DQG� LQVWLWXWLRQV� DW� ORFDO��
QDWLRQDO�DQG�LQWHUQDWLRQDO�OHYHO��

7KH�$$5*�FRPPLWWHH�IHHO�WKDW�$$5*¶V�UROH�DV�D�UHVHDUFK�ERG\��QRW�D�SROLWLFDO�ERG\��PDNH�LW�
DSSURSULDWH� WKDW�ZH� DGYLVH�� WKH�($&�LQ�PDWWHUV�ZKHUH�SROLWLFDO�RU�RWKHU�SUHVVXUH�PD\�EH�
XVHIXOO\�DSSOLHG��

3ULRULWLHV�IRU�(XURSHDQ�$HULDO�$UFKDHRORJ\��
��� 7HUPLQRORJ\���7KH�WHUP�µ$HULDO�$UFKDHRORJ\¶�VKRXOG�DOZD\V�EH�XVHG�WR�GHQRWH�OLQNHG�
SURJUDPPHV�RI�DHULDO�UHFRQQDLVVDQFH��SKRWR�LQWHUSUHWDWLRQ�DQG�PDSSLQJ��

��� 5HVRXUFHV�� $HULDO� DUFKDHRORJ\� VLWV� DW� WKH� YHU\� VWDUW� RI� WKH� SURFHVVHV� RI� GLVFRYHU\��
UHFRUGLQJ�� XQGHUVWDQGLQJ� DQG� SUHVHUYDWLRQ� RI� WKH� (XURSHDQ� UHVRXUFH� RI� EXULHG�� SORXJK��
OHYHOOHG�DQG�RWKHU�XSVWDQGLQJ�KHULWDJH�VLWHV�� 6XEVHTXHQW�UHVHDUFK�PD\�UHTXLUH�JURXQG�EDVHG�
UHPRWH�VHQVLQJ��ILHOG�ZDONLQJ��DQG�DV�D�ODVW�UHVRUW��H[FDYDWLRQ��:LWKRXW�D�SURSHUO\�IXQGHG�
SURJUDPPH�RI�DHULDO�DUFKDHRORJ\�DW�WKH�EHJLQQLQJ�KRZHYHU��VLWHV�ZLOO�UHPDLQ�XQGLVFRYHUHG�DW�
EHVW��RU�DW�ZRUVW�DW�ULVN�IURP�FRQWLQXDO�HURVLRQ�RU�GHVWUXFWLRQ��
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��� (URVLRQ��GHVWUXFWLRQ�DQG�UHFRUGLQJ���7KH�QDWXUH�RI�WKH�µHURGLQJ�UHVRXUFH¶�RI�WKH�SORXJK��
OHYHOOHG�(XURSHDQ�KHULWDJH�PDNHV�DGHTXDWH�IXQGLQJ�IRU�SURJUDPPHV�RI�DHULDO�DUFKDHRORJ\�
LPSHUDWLYH�QRZ��3URFUDVWLQDWLRQ�IRU�RQH�RU�PRUH�GHFDGHV�LQ�FRPPHQFLQJ�VXFK�SURJUDPPHV�LQ�
UHJLRQV�RU�FRXQWULHV�ZKHUH�ZRUN�LV�FXUUHQWO\�KLQGHUHG�FDQ�RQO\�PHDQ�WKH�HYHQWXDO�GHVWUXFWLRQ�
RI�XQUHFRUGHG�VLWHV��7KH�$OO�3DUW\�3DUOLDPHQWDU\�$UFKDHRORJ\�*URXS��8.��KDV�VWDWHG�WKH�QHHG�
IRU�WKH�DEROLWLRQ�RI�µFODVV�FRQVHQWV¶�WKDW�VWLOO�DOORZ�DJULFXOWXUDO�RSHUDWLRQV�RYHU�SURWHFWHG�VLWHV�
LQ� WKH�8.��$$5*�LV�RSSRVHG� WR� WKHVH�NLQG�RI�RXWGDWHG� UHJXODWLRQV�ERWK� LQ� WKH�8.�DQG�
(XURSH��

��� $UFKLYHV��8VLQJ�WKH�H[LVWLQJ�LPDJH�UHVRXUFH���$FFHVV�WR�H[LVWLQJ�FROOHFWLRQV�RI�DHULDO�
SKRWRJUDSKV�PXVW�EH�LQFUHDVHG�DQG�IDFLOLWDWHG�IRU�DOO��)XQGLQJ�SURMHFWV�PXVW�UDSLGO\�DGGUHVV�
WKH� ODPHQWDEOH� VLWXDWLRQV� WKDW� H[LVW� LQ� PDQ\� (XURSHDQ� FRXQWULHV� ZKHUH� XQFDWDORJXHG�
FROOHFWLRQV�RI�KLVWRULF�SKRWRJUDSKV�FRQWLQXH�WR�GHWHULRUDWH�ZLWKRXW�LQWHUSUHWDWLRQ�RU�UHFRUG��RU�
UHFHQW�REOLTXH�SKRWRJUDSKV�ODQJXLVK�ZLWKRXW�LQWHUSUHWDWLRQ��RU�GRFXPHQWDWLRQ��

��� 6NLOOV���7UDLQLQJ�PXVW�EH�UHFRJQLVHG�DV�DQ�LVVXH��DQG�EURDGHQHG��5HWLULQJ�VSHFLDOLVW�VWDII�
VKRXOG�EH�UHSODFHG�RU�VKDGRZHG��/DSVHV�LQ�SUH�H[LVWLQJ�SURJUDPPHV�RI�DHULDO�DUFKDHRORJ\��LQ�
6ZHGHQ�DQG�+ROODQG�IRU�H[DPSOH��VKRXOG�EH�DGGUHVVHG��

��� $FFHVV�WR�WKH�VNLHV���2YHU�EXUHDXFUDWLF�UHJXODWLRQ�RI�DYLDWLRQ�LQ�D�QXPEHU�RI�FRXQWULHV�
PHDQV� WKDW� DFWLYH� DHULDO� UHFRQQDLVVDQFH� WR�GRFXPHQW� WKH�SORXJK�OHYHOOHG� ODQGVFDSH�� DQG�
VXEVHTXHQW�UHVHDUFK�DQG�LQYHVWLJDWLRQ�RI�WKH�UHVXOWV��LV�EHLQJ�KDPSHUHG�� 5HFHQW�UHVROXWLRQV�
E\�WKH�(XURSHDQ�$VVRFLDWLRQ�RI�$UFKDHRORJLVWV�DQG�WKH�,QWHUQDWLRQDO�&RXQFLO�RI�$LUFUDIW�
2ZQHU�DQG�3LORW�$VVRFLDWLRQV�PDNH�VXFK�UHJXODWLRQ�XQWHQDEOH��

��� $HULDO�DUFKDHRORJ\�RQ�WKH�DFDGHPLF�DJHQGD���2YHUFRPLQJ�WKH�SURIHVVLRQDO�DQG�DFDGHPLF�
UHOXFWDQFH�WR�DFFHSW�WKH�YDOXH�RI�LQIRUPDWLRQ�GHULYHG�IURP�DHULDO�VXUYH\�FRQWLQXHV�WR�EH�D�
SUREOHP���$HULDO�DUFKDHRORJ\�DV�WDXJKW�LQ�VRPH�XQLYHUVLWLHV�RIWHQ�SUHVHQWV�DQ�RXWGDWHG�YLHZ�
RI�WKH�SURIHVVLRQ�DQG�WHFKQLTXH�ZKLFK�LV�UDUHO\�WROHUDWHG�LQ�WKH�VSKHUH�RI�JURXQG�EDVHG�UHPRWH�
VHQVLQJ��7KH�GRJPD�WKDW�D�VLWH�FDQQRW��H[LVW��XQOHVV�LW�KDV�EHHQ�H[FDYDWHG�LV�DOO�WRR�FRPPRQ�
LQ�WKH�XSSHU�HFKHORQV�RI�DFDGHPLD�LQ�$//�FRXQWULHV��

7RE\�'ULYHU��&KDLUPDQ��$$5*��IRU�WKH�$$5*�FRPPLWWHH��
$GGLWLRQDO�WH[W�E\�'U�5REHUW�%HZOH\��(QJOLVK�+HULWDJH��
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+LJK�UHVROXWLRQ�EODFN�DQG�ZKLWH�ILOPV����1HZV�IURP�2WWR�DERXW�WKUHH�QHZ�ILOPV�WKDW�FDQ�EH�
XVHG�ZLWK�VSHFLDO�ORZ�FRQWUDVW�GHYHORSHUV�IRU�SLFWRULDO�SKRWRJUDSK\��

$JID�&RSH[�5DSLG�)LOP�DQG�.RGDN�,PDJHOLQN�+4�0LFURILOP��UHVROXWLRQ�����O�PP���ZLWK�
6385�ORZ�FRQWUDVW�ILOP�GHYHORSHUV��


�[��ILOP�FRP
��*HVFKHUZHJ�����'�������0XHQVWHU��*HUPDQ\�
H�PDLO����LQIR#�[��ILOP�FRP�!�
ZHE����ZZZ��[��ILOP�FRP�VSXU�QDYGHX�KWPO�!��*HUPDQ�WH[W�RQO\��
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EHHQ�SUDFWLFDO���,�ODWHU�XVHG�LW�LQ�WKH�VWXGLR�DQG�SURGXFHG�UHVXOWV�WKDW�YLVXDOO\�DUH�HTXDO�WR�
7PD[�������1RWKLQJ�VSHFLDO�±�DQG�,�UHDG�VRPHZKHUH�WKDW�)XML�%:�ILOPV�DUH�PDGH�E\�,OIRUG�@�






































































�
0$&2�73���F�DQG�0$&2�257���F�)LOP��UHVROXWLRQ�����O�PP��ZLWK�/3�'RFXILQH�/&�
'HYHORSHU��

+DQV�2��0DKQ�	�&R��3KRWR�'LYLVLRQ��%URRNVWLHJ����'�������6WDSHOIHOG��*HUPDQ\�
H�PDLO�� 3+272#PDKQ�QHW�
ZHE����ZZZ�PDKQ�QHW�)UDPHVHW�KWP�!��(QJOLVK�DQG�*HUPDQ�WH[W��

0$&2�GLVWULEXWRUV�LQ�WKH�8.�DUH��
0U��&$'�����:LQGPLOO�5RDG��&UR\GRQ��6XUUH\�&52��;3�
H�PDLO����VDOHV#PU�FDG�FR�XN�!�

DQG�
6LOYHUSULQW�/WG�����9DOHQWLQH�3ODFH��/RQGRQ�6(���4+�
H�PDLO����VDOHV#VLOYHUSULQW�FR�XN�!�






































































�

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



AARGnews 27 (September 2003) 

 
 

38

Seamless vertical photography of Britain (or England??) for sale on a CD-per-county basis 
at £20 each from: www.edream.co.uk/prodview     and hunt around in that page. 

 

 

From Toby: 
I'm fairly new to the idea of plagiarism when marking academic essays for the AP teaching at 
Lampeter University, but I have friends in Aber Uni who say it goes on all the time. When 
searching for another reason, I came across this website stuffed full of under- and postgrad 
model essays, free to download. Reading the aerial essay, I half wonder whether I recognise 
bits of it from a couple of essays I recently marked for Lampeter. If you teach, you might like 
to be aware of it: http://www.clyes.clara.net/essays/aerial.html  
What a bloody con! I worked hard for my degree all those years ago....! It may also be that 
this website is entirely legit.. 
[Rog:  I had a look at the site and note that the AP essay is years out of date – I doubt if most 
of us would now point students at the references cited.  It seems to be a collection of one 
bloke’s student essays.  Rather him than me – all mine were chucked out years ago.] 

 

 

From Chris Cox: 

A plain brown envelope arrived containing a Convenience Bag.  The package claims that it is 
for vomit or urine disposal, has patented hand protection, and is ‘Easy for everyone to use, 
especially children’.  For those not used to requiring such convenience, there are instructions 
on the packet – but no obvious address.  For those of you who want to pursue the thing, it’s 
made by GKR Industries Inc: Model Number 1000HP/7000HP.  Comments and field test 
reports can be sent to AARGnews. 
 

 

CR Historic had rather a nice presentation pack for attendees at their launching do.  Chris 
Going later brought me one hoping, he said, for a mention in AARGnews.  Essentially they 
offer customers (rich customers I guess) digital layers of historic and modern imagery and 
provide software that can be used for viewing the stuff.  Chris had previously shown me a 
demo of their software which has the ability to slowly blend from one image to the other.  It’s 
an amusing management tool but I’m not sure what serious use will come from it.  however, 
such games are now becoming more commonplace and CR Historic is one of several 
companies offering similar packages.  The bonus in their presentation pack – and possibly one 
aspect in which they will lead their competitors – was the WW2 material of Britain and 
Europe that is due to Chris’s own interest in those times.  This included a facsimile of the 
final Evidence in Camera (March 1945) that was devoted to summarising the history and 
development of PR and PI and showing some of the results obtained from the special PI 
sections at Medmenham.  Evidence in Camera has a modern price (£5.99) on the back and I 
imagine that copies can be obtained from Geoinformation Historic, Telford House, Cow Lane, 
Fulbourn, Cambridge  CB1 5HB or via www.historicairphotos.com 
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Books of interest? 
 
Eriksen, Palle & Olesen, Lis Helles. Fortiden 

set fra himlen. Luftfotoarkæologi i Vestjylland 
[Looking at the past from the air. Aerial 

archaeology in western Jutland], 160pp, 114 
plates, figs. and maps. Holstebro Museum, 
Holstebro, 2002. ISBN 87 87522 535. 
 

In a publication summing up the 
NATO Advanced Research Workshop at 
Leszno in 2000, there is a map of Europe 

showing the current state of activity 
(2000/2001) in terms of aerial reconnaissance, 
mapping and photo interpretation (Bewley and 

Rączkowski 2002: 2). On this map, Denmark is 
shown as a country where no aerial 
reconnaissance is conducted. Hence, the 
greater my surprise on becoming acquainted 

with a book by Pelle Eriksen and Lis Helles 
Olesen. “Getting acquainted with” is perhaps 
somewhat of an overstatement, but thanks to a 

friend who speaks Danish (my thanks to 
Andrzej Szubert for his work) I was able to 
gain a real insight into the content and subject 

matter of this book, which significantly 
changes our knowledge of the current state of 
aerial archaeology in Denmark.  

This is a popular research publication, 

bringing general archaeology and its aerial 
counterpart within the grasp of the reader 
interested in the past of western Jutland. The 

structure of the book conforms to a long 
established outline for publications of aerial 
photographs (e.g. Christlein and Braasch 

1982). This consists of chronological order 
preceded by information on the fundamentals 
of aerial archaeology. From my perspective, 
the chapter devoted to the history of aerial 

archaeology in Denmark is of particular 
significance. 

Its beginnings reach back to the 50s of 

the 20th century. At that time Hans Stiesdal, 
then curator of the National Museum, decided 
to devote his time to aerial photography in 

archaeology. Inspiring him was the content of a 
German book published before World War II  
(I surmise that it was the book Luftbild und 

Vorgeschichte 1938) as well as a meeting with 

St Joseph in Oxford. St Joseph influenced him 
to obtain a pilot’s license, which finally 
occurred in 1956. Hans Stiesdal was concerned 

with photographing mainly Early Medieval 

fortifications, although he also observed 
cropmarks (e.g. the Early Iron Age settlement 
at Hodde). In 1966 St Joseph went to Denmark 

for the first time and jointly they undertook 
many reconnaissance flights. During the 
course of five summer seasons of common 
reconnaissance, they registered over 200 

archaeological sites, among them many that 
were not previously known. Some of the 
photographs taken in the course of these 

flights are held in Moesgård Museum. 
Unfortunately only a few of these photographs 
were ever published. 

Along with Stiesdal and St Joseph, 
aerial photography in Denmark was also the 
concern of N.R. Jeansson, R.M. Newcomb and 
P. Harder Sørensen. The subject of their 

interest was mainly the field systems of the 
Iron Age. The works of P. Harder Sørensena 
merit particular attention (e.g. 1982). He 

conducted analyses of Celtic field types and 
their correlation with particular types of soils 
(compare Brongers 1976). His work was 

eventually to embrace the whole of Denmark, 
but only the first volume devoted to northern 
Jutland was ever published (Sørensen 1991). 

A similar approach was taken in the 

research conducted by Lis Helles Olesen, who 
conducted research in the early 80s, i.e. 
investigations of settlement patterns in the 

Early Iron Age of western Jutland. She used 
mainly Basic Cover photographs from the 
archives. The results of her papers became the 

basis for undertaking measures for protecting 
still existing traces of field systems. 

Based on the above remarks, it may be 
seen that aerial photography in Denmark has 

quite a rich history and very interesting results. 
It should, however, be mentioned that these 
works are not well known in Europe. Palle 

Eriksen’s and Lis Helles Olesen’s book shows 
the great, unused potential of archaeological 
aerial reconnaissance. Photographs found 

therein include some taken in 1992, 1993, 
1996, others by Stiesdal and St Joseph, some 
from the sixties and by Jens Aarup Jensena 
between 1976 and 1979, and a number of 

archival Basic Cover photographs from 1954 
and 1975,. Of interest is the oblique photo of 
the archaeological site in the course of 

excavations in Brødbæk, taken by an F16 in 
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2000 (p. 43) in the course of exercises for 
sighting in a particular target. 

The fundamental part of the book 
includes a presentation of individual 

archaeological sites ordered chronologically. 
Text about each site includes information about 
previous research, its function and chronology 

and types of structures discovered. Aerial 
photographs as well as photos of artifacts 
found therein or showing archaeological 
excavations illustrate this description. 

Juxtaposition of aerial photographs with those 
taken from the earth stresses the unusual utility 
of the former in archaeological interpretations. 

Aerial photographs are supplemented by 
axiometric sketches, presenting the 
interpretation of traces of archaeological 

structures visible thereon (like those in the 
book by Christlein, Braasch 1982). This allows 
the reader to undertake their own attempt at 
interpreting photographs and comparing them 

with those proposed by the authors. 
Photographs used in the book are 

superbly selected and very persuasive. They 

doubtlessly constitute a significant argument 
towards the advantages of employing aerial 
archaeology. A very significant advantage of 

the book is the use of Basic Cover archival 
archaeological photographs. Chosen examples 
show the great potential of such photographs, 
despite their not having been made specifically 

for the needs of archaeologists. The authors 
suggest that their readers (effectively, I trust) 
undertake individual attempts at conducting 

aerial reconnaissance and also work with 
archival photographs. In both cases it is 
fascinating to experience discovery. I believe 

that this book will encourage many Danish 
archaeologists and amateurs to a closer 
acquaintance with the advantages of aerial 
archaeology. 
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Włodek Rączkowski 
 
 

Nigel Brown, Debbie Knopp and Davy 
Strachan.  The archaeology of Constable 
Country: the crop-marks of the Stour Valley.  
Landscape History 24 (2002), 5-28. 

 
This paper is a longer version of those 
published by Davy Strachan in recent 

AARGnewses (20 and 23) – which, 
interestingly, are not among the cited 
references.  Content is similar but includes 

reference to viewshed analysis and has an 
extended discussion that includes additional 
evidence gained from field walking and 
selective excavation.  These have provided 

dating and environmental information.  The 
writers keep to the facts in their discussion and 
are able to identify how monuments may have 

been integrated with later agricultural systems.   
 
There is a refreshing absence of the symbolic 

waffle that tends to dominate present-day 
‘discussion’ of landscapes, but there is the 
expected confusing use of ‘crop-marks’ (eg 
‘…during the creation of the crop-mark field 

systems…’) – unless it is only me who is 
confused …  or did they really make fields 
divided by crop marks in the late bronze age?  

However, it is very useful to have examples of 
PI and mapping work and their analyses 
reaching a slightly wider audience than AARG 
members. 

 
Rog Palmer 
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Gillian Barrett.  Flights of discovery: 
archaeological air survey in Ireland 1989-2000.  
Journal of Irish Archaeology XI (2002), 1-29. 
 

A thoughtful summary of some of Gill’s results 
from 125 hours of flying over Ireland in a 
paper includes many well-reproduced photos – 

monochrome and colour – and extracts from 
her 1:10560 mapping.  The past is approached 
from a landscape point of view and she 
describes the role of repeated reconnaissance 

plus examination of all existing photos to fill 
gaps in that landscape.  This is demonstrated in 
a chronologically-divided series of case-studies 

(or in one big case study) in Counties Kildare 
and Carlow.  Some discussion is given to the 
potential, or otherwise, of morphological 

classification but the final points made 
emphasise the need for sustained programmes 
of reconnaissance and for the integrated 
approach in which aerial survey is but one 

component of investigation.  The latter is 
briefly illustrated by reference to work 
elsewhere in Ireland.   

 
I’m a bit out of touch with what’s going on in 
Ireland but Gill’s paper seems to be an 

excellent demonstration of what can be done 
with aerial photography and aerial photographs 
[and here I make the distinction between the 
act and the product that Gill does not] and, at 

the same time, lays down a challenge to others 
working in Ireland and elsewhere. 
 

Rog Palmer 
 
 

Getmapping + Harper Collins Publishers.  
England: the photographic atlas.  2001.  ISBN 
0 00 764616 X.  Original price £99, 
remaindered at £25 including postage. 

 
This vast book, weighing about 8 kg and 
slightly larger than A3, contains vertical views 

of the whole of England (not Scotland, Wales 
or any other provinces) taken for the 
millennium survey.  At £25 it is a nice thing to 
own even if I can’t find a place to keep it.  

Printing quality is good enough to see 
archaeological sites such as hillforts, earthwork 
barrows, strip lynchets and some headlands and 

ridge and furrow – and there may even be a 
crop-marked site near Maxey (not yet checked 

against my mapping).  Apart from its sheer 
size, there are two other points to complain 
about: the fact that maps change scale 
depending on urbainity (if that’s a word) – 

selected urbs being printed at 1:4500 while 
other parts are at scales between that and 
1:72,000 (the ‘boring’ bits with only fields and 

villages!  All maps are printed as double-page 
spreads so there is a fair acreage of England 
lost down the crack.  However, for those of us 
who do not work in big photo libraries, it is 

useful to have the book to provide a ‘first 
look’ at a new area and it is also good 
entertainment to open a page at random and 

try to guess where you are. 
 

Rog Palmer 

 
 
Marcello Guaitoli,  Lo sguardo di Icaro: le 
collezioni dell’Aerofototeca Nazionale per la 

conoscenza del territorio.  2003.  ISBN 88-
88168-12-5.  Campisano Editore, Roma.  € 65 
or 85. 

 
This huge book is a ‘catalogue’ of an 
exhibition of aerial photos held between May 

24 and 6 July 2003 in Rome.  It has 1282 
illustrations plus a separate binder holding a 
few folded maps and large photos.  What 
follows is based on a day glancing through 

Chris Musson’s copy while he stayed at 
Palmer’s Airport Hotel.  The book is 
considerably more than a list of exhibits and 

documents the history of aerial photography in 
Italy and then has sections on major uses – 
military, archaeology, cartography, 

photogrammetry.  The bulk of the book, some 
500 pages, displays and demonstrates 
examples of archaeological sites that have 
been identified on photos and their 

interpretation (as in making maps).  
Archaeologists in Italy have a long tradition of 
using existing photographs and this book is the 

best example I’ve seen of the enormous 
potential of photo archives.  In this case they 
date from the 1920s (with a few earlier 
examples) and mix verticals and obliques as 

best record the features discussed.  How is it 
that we have the cheek to go and tell them 
what to do with air photos …? 

 
Rog Palmer 
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