
)HEUXDU\����� ����� 6LWH�3UHSDUDWLRQ�� �� �������1R�����

0HFKDQLFDO�6LWH�3UHSDUDWLRQ�DQG�6HHGOLQJ�(VWDEOLVKPHQW�LQ
WKH�,')GN��06[N��DQG�(66)[F�6XE]RQHV

E\
:�5��0LWFKHOO

,1752'8&7,21

0HFKDQLFDO� VLWH� SUHSDUDWLRQ� LV� NQRZQ� WR
LPSURYH�WKH�VXUYLYDO�DQG�JURZWK�RI�VHHGOLQJV�RQ�D
ZLGH�UDQJH�RI�VLWHV���%XW�WKH�PRVW�VXLWDEOH�W\SH�RI
PHFKDQLFDO� WUHDWPHQW� IRU� HDFK� VLWH� LV� QRW� DV�ZHOO
NQRZQ�

'LVF� WUHQFKLQJ� KDV� EHHQ� XVHG� H[WHQVLYHO\� LQ
WKH�VRXWKHUQ�LQWHULRU�RI�%ULWLVK�&ROXPELD�DV�D�VLWH
SUHSDUDWLRQ�WUHDWPHQW���$IWHU�GLVF�WUHQFKLQJ��WKUHH
SODQWLQJ� SRVLWLRQV� �PLFURVLWHV�� DUH� DYDLODEOH�
WUHQFK��KLQJH��DQG�EHUP��)LJXUH������([SHULHQFH�LQ
QRUWKHUQ�%ULWLVK�&ROXPELD�VXJJHVWV�WKDW�WKH�KLQJH
DQG�EHUP�XVXDOO\� SURYLGH� WKH� EHVW� SODQWLQJ� VSRWV
RQ�PDQ\� VLWHV�� KRZHYHU�� WKH�PRVW� VXLWDEOH� FKRLFH
IRU�FRQGLWLRQV� LQ� WKH� VRXWKHUQ� ,QWHULRU� LV�QRW�ZHOO
NQRZQ�

7KLV�SURMHFW�ZDV�GHVLJQHG�WR�DVVHVV�WKH�HIIHFWV
RI�

�� WKUHH� PHFKDQLFDO� WUHDWPHQWV� �GLVF� WUHQFKLQJ�
SDWFK� VFDULILFDWLRQ�� DQG� ULSSLQJ�� RQ� VHHGOLQJ
VXUYLYDO�� JURZWK�� DQG� IURVW� GDPDJH� WR
VHHGOLQJV� LQ� WKH� WKUHH� GLIIHUHQW� VXE]RQHV�
,')GN��06[N��DQG�(66)[F��DQG

�� WKUHH�PLFURVLWH�SODQWLQJ�SRVLWLRQV�FUHDWHG�E\�D
GLVF� WUHQFKHU� �WUHQFK�� KLQJH�� DQG� EHUP��� RQ
VHHGOLQJV
� SHUIRUPDQFH� LQ� WKUHH� GLIIHUHQW
VXE]RQHV���,')GN��06[N�DQG�(66)[F�

$IWHU� �� \HDUV�� UHVXOWV� LQGLFDWH� WKDW� WKH� GLVF
WUHQFKHU� DQG� ULSSHU�GUDJ� WUHDWPHQWV� JHQHUDOO\
SURYLGHG� WKH� PRVW� IDYRXUDEOH� FRQGLWLRQV� IRU
VXUYLYDO��JURZWK��DQG�SURWHFWLRQ�IURP�IURVW�GDPDJH
IRU� VHHGOLQJV� RQ� PHVLF� DQG� GULHU� VLWHV� LQ� WKH
,')GN��06[N��DQG�(66)[F�VLWHV�

5HVXOWV�DOVR�LQGLFDWH�WKDW�WKH�WUHQFK�DQG�KLQJH
PLFURVLWH� SODQWLQJ� SRVLWLRQV� �RQ� GLVF� WUHQFKHG
VLWHV�� SURYLGH� VXLWDEOH� HQYLURQPHQWV� IRU� VHHGOLQJ
HVWDEOLVKPHQW� RQ� PHVLF� DQG� GULHU� VLWHV� LQ� WKH
,')GN�DQG�06[N�VXE]RQHV��7KH�KLQJH�SRVLWLRQ� LV
EHWWHU� RQ�ZHWWHU� VLWHV� LQ� WKH�06[N�VXE]RQH�� �7KH
KLQJH� DQG� EHUP� PLFURVLWH� SODQWLQJ� SRVLWLRQV
SURYLGH�EHWWHU�FRQGLWLRQV�RQ�WKH�(66)[F�VLWHV�

),*85(����0LFURVLWH�SODQWLQJ�SRVLWLRQV�LQ�WKH�
GLVF�WUHQFKHU�WUHDWPHQW�

'(6&5,37,21�2)�678'<

7KH�WKUHH�VWXG\�VLWHV� �7DEOH����DUH�JUDVV�KHUE
GRPLQDWHG� EDFNORJ� DUHDV�� � (DFK� VLWH� LQFOXGHV� D
UHVHDUFK� LQVWDOODWLRQ� �%ODFN� DQG�0LWFKHOO�����D�E�
�����D�E��� ZKHUH� GHWDLOHG� PLFURFOLPDWH� DQG
VHHGOLQJ� UHVSRQVH� GDWD� DUH� FROOHFWHG�� 7KUHH
FRPPRQ�W\SHV�RI�PHFKDQLFDO� VLWH�SUHSDUDWLRQ�DQG
RQH� � XQWUHDWHG� FRQWURO� � ZHUH� ORFDWHG� DGMDFHQW� WR
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7$%/(�����&KDUDFWHULVWLFV�RI�WKH�VWXG\�DUHD�VLWHV

6LWHV

%LRJHRFOLPDWLF�]RQH /RFDWLRQ (OHYDWLRQ��P�

$QQXDO�SSW�

�PP�

*URZLQJ�KHDW

XQLWV

��&�GD\V�

0RLVWXUH

UHJLPH

'RPLQDQW
YHJHWDWLRQ

,')GN

,QWHULRU�'RXJODV�ILU�GU\

FRRO

)HKU

0RXQWDLQ

���� ��� ���� PHVLF�WR

VXEPHVLF

SLQHJUDVV

06[N

0RQWDQH�VSUXFH

YHU\�GU\�FRRO

3DVND�/DNH ���� ��� ��� PHVLF SLQHJUDVV�
DUFWLF�OXSLQH

(66)[F

(QJHOPDQQ�VSUXFH

6XEDOSLQH�ILU

YHU\�GU\�FROG

7VLQWVXQNR

/DNH

���� ��� ��� $���PHVLF�WR

VXEK\JLF

%���PHVLF

EOXHMRLQW

EOXHMRLQW�
SLQHJUDVV

WKH� LQVWDOODWLRQV�� DQG� WHVWHG� XQGHU� RSHUDWLRQDO
FRQGLWLRQV�

�� GLVF�WUHQFKLQJ��'RQDUHQ����'�RU�776����
�� SDWFK�VFDULILFDWLRQ��/HQR�PRGHO����
�� ULSSLQJ��WZR�VKDQN�ULSSHU�SOXV�GUDJ�
�� XQWUHDWHG�FRQWURO

,Q� WKH� VSULQJ� RI� ������ HDFK� WUHDWPHQW� LQ� WKH
,')GN� VXE]RQH� �LQFOXGLQJ� D� FRQWURO�� ZDV� SODQWHG
ZLWK� ORGJHSROH� SLQH� �3O�� DQG� 'RXJODV�ILU� �)G��
(QJHOPDQQ�VSUXFH��6H��DQG�3O�ZHUH�SODQWHG�LQ�WKH
06[N� DQG� (66)[F� VXE]RQHV�� � $OO� VHHGOLQJV� ZHUH
SODQWHG� LQ� WKH� IXUURZ� �WUHQFK�� IRU� WKH�PDLQ� WULDO�
,Q�D�VXEVLGLDU\�WULDO��VHHGOLQJV�ZHUH�SODQWHG�LQ�WKH
IXUURZ�DQG�RQ� WKH�KLQJH�DW� WKH� ,')GN�DQG�06[N
VWXG\�DUHDV��DQG�LQ�WKH�IXUURZ���RQ�WKH�KLQJH��DQG
RQ�WKH�EHUP�DW�WKH�(66)[F�VLWHV �

5(68/76

5HVXOWV� REWDLQHG� DIWHU� ILYH� JURZLQJ� VHDVRQV
������ WR� ������ SURYLGH� LQIRUPDWLRQ� RQ� LQLWLDO
VHHGOLQJ�UHVSRQVH�RU�SHUIRUPDQFH�

&21752/

$OO�WUHDWPHQWV�UHGXFHG�WKH�PRUWDOLW\�RI�6H�EXW
QRW� VLJQLILFDQWO\� IRU� )G�� � $OO� WUHDWPHQWV� UHGXFHG
WKH� PRUWDOLW\� RI� 3O� DW� WKH� ,')GN� DQG� (66)[F�$
VLWHV�

7KH� WUHDWPHQWV� LPSURYHG� WKH� QXPEHU� RI
WKULIW\�DQG�IDLU�VHHGOLQJV�RI�DOO�VSHFLHV�DW�DOO�VLWHV�
H[FHSW�3O�DW�WKH�06[N�VLWH���7KH�SHUFHQWDJH�RI�IDLU
DQG� WKULIW\� VHHGOLQJV� ZDV� JHQHUDOO\� KLJKHU� IRU� 3O
WKDQ�IRU�)G�RU�6H�IRU�DOO�WUHDWPHQWV��LQFOXGLQJ�WKH
FRQWURO���PDLQO\�EHFDXVH�RI�WKH�KLJKHU�VXVFHSWLELO�
LW\�RI�)G�DQG�6H�WR�IURVW�GDPDJH��)LJXUH����

3ODQWLQJ� RQ� WKH� KLQJH� DQG� EHUP� UHGXFHG� 6H
DQG� 3O� PRUWDOLW\� DW� WKH� (66)[F�$� VLWH�� PDLQO\
EHFDXVH�RI�OHVV�IURVW�KHDYLQJ�DQG�GURZQLQJ�GXULQJ
WKH�VSULQJ�RI�WKH�ILUVW�\HDU�

3ODQWLQJ� SRVLWLRQ� KDG� OLWWOH� HIIHFW� RQ� WKH
SHUFHQWDJH�RI�WKULIW\�DQG�IDLU�)G�DQG�3O�VHHGOLQJV
DW� WKH� ,')GN�VLWH�� �7KH�KLQJH�DQG�EHUP�SRVLWLRQV
DW�WKH�06[N�DQG�(66)[F��$�DQG�%��VLWHV�KDG� WKH
ODUJHVW� DPRXQW� RI� IDLU� DQG� WKULIW\� 3O� DQG� 6H
VHHGOLQJV���7KH�FRQGLWLRQ�RI�3O�ZDV�EHWWHU�WKDQ�)G
DW�WKH�,')GN�VLWH�DQG�6H�DW�WKH�(66)[F��$�DQG�%�
VLWHV�� SULPDULO\� EHFDXVH� 3O� LV� OHVV� VXVFHSWLEOH� WR
IURVW�GDPDJH��)LJXUH����

)5267�'$0$*(

)LUVW�\HDU�IURVW�GDPDJH�WR�3O�ZDV�LQVLJQLILFDQW
IRU�DOO�WUHDWPHQWV�DQG�VLWHV�� �)URVW�GDPDJH�IRU�)G
DW�WKH�,')GN�VLWH�ZDV�WKH�OHDVW�IRU�WKH�ULSSHU�GUDJ
DQG� GLVF� WUHQFKHU� WUHDWPHQWV�� � $OO� WUHDWPHQWV
�OHQR��GLVF�WUHQFKHU�DQG�ULSSHU�GUDJ��UHGXFHG�IURVW
GDPDJH� WR� 6H� RQ� WKH� 06[N� DQG� (66)[F� VLWHV�
FRPSDUHG�WR�WKH�FRQWURO��)LJXUH���� ��
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3ODQWLQJ�SRVLWLRQ�GLG�QRW�VLJQLILFDQWO\�DIIHFW�3O
DQG� )G� VHHGOLQJV� DW� WKH� ,')GN� VLWH� RU� WKH� 3O
VHHGOLQJV� DW� WKH� (66)[F�$� VLWH�� � 3ODQWLQJ� LQ� WKH
KLQJH�ZDV�PRVW�HIIHFWLYH�LQ�UHGXFLQJ�IURVW�GDPDJH
WR�6H�DW�WKH�06[N�DQG�(66)[F�%�VLWHV��WKH�WUHQFK
DQG� KLQJH� SODQWLQJ� SRVLWLRQV� ZHUH� WKH� PRVW
HIIHFWLYH�DW�WKH�(66)[F�$�VLWHV��)LJXUH����

+(,*+7�*52:7+

$OO� WUHDWPHQWV� �OHQR�� GLVF� WUHQFKHU� DQG
ULSSHU�GUDJ�� VLJQLILFDQWO\� LPSURYHG� 3O� KHLJKW
JURZWK� DW� WKH� ,')GN� DQG� (66)[F�$� VLWHV�� � 'LVF
WUHQFKHU�DQG�ULSSHU�GUDJ� WUHDWPHQWV� LPSURYHG�)G
KHLJKW� JURZWK� DW� WKH� ,')GN� VLWH�� � $OO� WUHDWPHQWV
LPSURYHG� 6H� KHLJKW� JURZWK� DW� WKH� 06[N� DQG
(66)[F�VLWHV��$�DQG�%���ZLWK�WKH�H[FHSWLRQ�RI�WKH
OHQR�DW�WKH�(66)[F�$�VLWH�

6H�DQG�3O�KHLJKW�JURZWK�DW�WKH�(66)[F�%�ZDV
WZR�WR�WKUHH�WLPHV�WKDW�RI�WKH�(66)[F�$�VLWH�IRU�DOO
WUHDWPHQWV� �LQFOXGLQJ� WKH� FRQWURO��� SULPDULO\
EHFDXVH� LW� LV�D�VWHHSHU� ��¥����JUDGLHQW���ZDUPHU�
PHVLF� VLWH� DQG� KDG� YHU\� OLWWOH� IURVW� GDPDJH�
ZKHUHDV� WKH� (66)[F�$� VLWH� LV� D� IODW�� FROG�� DLU�
SRQGLQJ�� IURVW�SURQH�� VXEK\JULF� VLWH�� � 3O� JUHZ
EHWWHU�WKDQ�WKH�RWKHU�VSHFLHV�DW�DOO�VLWHV�DQG�IRU�DOO
WUHDWPHQWV�� �0RVW� RI� WKH� ORVV� LQ� KHLJKW� JURZWK� RI
6H��DQG�WR�VRPH�H[WHQW�IRU�)G��ZDV�GXH�WR�SHULRGLF
IURVW�GDPDJH��)LJXUH����

6HHGOLQJ� JURZWK� RQ� WKH� KLQJH� ZDV� VRPHZKDW
EHWWHU�DW�WKH�,')GN��06[N��DQG�(66)[F�%�VLWHV��$W
WKH�(66)[F�$�VLWH�� VHHGOLQJV�RQ� WKH�EHUP�VKRZHG
WKH�EHVW�JURZWK��)LJXUH����

',$0(7(5�*52:7+

7KH� HIIHFWV� RI� WUHDWPHQWV� RQ� GLDPHWHU� JURZWK
DUH� VLPLODU� WR� KHLJKW� JURZWK� HIIHFWV� IRU� 3O� DW� WKH
(66)[F�$� VLWH�� 1RQH� RI� WKH� WUHDWPHQWV� VLJQLIL�
FDQWO\� DIIHFWHG� WKH� GLDPHWHU� JURZWK� RI� 6H� DW� WKLV
VLWH��)LJXUH����

7KH� VHHGOLQJ� URRW� FROODU� GLDPHWHU� JURZWK�ZDV
VLPLODU�WR�WKH�UHVXOWV�IRU�KHLJKW�JURZWK�DW�DOO�IRXU
VLWHV�DQG� LQ�PRVW� RI� WKH�SODQWLQJ�SRVLWLRQV�� � � 7KH
H[FHSWLRQ� ZDV� WKH� KLQJH� SODQWLQJ� SRVLWLRQ� DW� WKH

,')GN�VLWH��ZKHUH�WKHUH�ZDV�OHVV�GLDPHWHU�JURZWK
RI�3O��)LJXUH����

&21&/86,216

7KH�IROORZLQJ�FRQFOXVLRQV�DUH�EDVHG�RQ���\HDU
UHVXOWV� DQG� DSSO\� WR� PHVLF� DQG� VXEPHVLF� VLWHV
�PHGLXP� WR� PRGHUDWHO\� ILQH� WH[WXUHG�� LQ� WKH
,')GN�DQG�06[N�VXE]RQHV��DQG�PHVLF�WR�VXEK\JULF
VLWHV� �PHGLXP�WR�PRGHUDWHO\� ILQH� WH[WXUHG�� LQ� WKH
(66)[F� VXE]RQH�� � 7KH� UHVXOWV� RI� WKLV� VWXG\�PD\
DOVR� EH� DSSOLHG� WR� VLPLODU� JUDVV�KHUE� GRPLQDWHG
VLWHV� LQ� RWKHU� GU\� VXE]RQHV� LQ� WKH� VRXWKHUQ
,QWHULRU�

,')GN�6LWHV

7KH�GLVF�WUHQFKHU�DQG�ULSSHU�GUDJ�DUH�WKH�EHVW
WUHDWPHQWV� IRU� )G� DQG� 3O� VXUYLYDO� DQG
KHLJKW�GLDPHWHU� JURZWK�� DQG� IRU� SURWHFWLRQ� IURP
IURVW�GDPDJH�DQG�ZLQWHU�GHVLFFDWLRQ�

%RWK� GLVF� WUHQFKHU� WUHQFK� DQG� KLQJH� DUH
VXLWDEOH� SODQWLQJ� SRVLWLRQV� IRU� )G� DQG� 3O�� � 1R
VLJQLILFDQW� GLIIHUHQFHV� LQ� VHHGOLQJ� FRQGLWLRQ�� IURVW
GDPDJH�� RU� KHLJKW� DQG� GLDPHWHU� JURZWK� RFFXUUHG
DIWHU� ILYH� JURZLQJ� VHDVRQV�� � 7KH� WUHQFK� SURYLGHV
WKH� EHVW� SURWHFWLRQ� IRU� VLWHV� ZKHUH� VHHGOLQJV� DUH
VXEMHFW�WR�ZLQWHU�GHVLFFDWLRQ�

06[N�6LWHV

$OO� WUHDWPHQWV� �OHQR�� GLVF� WUHQFKHU� DQG
ULSSHU�GUDJ�� UHGXFHG� IURVW� GDPDJH� DQG� LPSURYHG
VHHGOLQJ� FRQGLWLRQ�� VXUYLYDO�� DQG� KHLJKW�GLDPHWHU
JURZWK� RI� 6H�� � 7KH� WUHDWPHQW� HIIHFWV� RQ� 3O� ZHUH
LQVLJQLILFDQW�

%RWK� WKH� GLVF� WUHQFKHU� WUHQFK� DQG� KLQJH� DUH
VXLWDEOH� SODQWLQJ�SRVLWLRQV� IRU� 6H�� �1R� VLJQLILFDQW
GLIIHUHQFHV� LQ� VHHGOLQJ� FRQGLWLRQ� RU� KHLJKW� DQG
GLDPHWHU� JURZWK� RFFXUUHG� DIWHU� ILYH� JURZLQJ
VHDVRQV�� � 7KH� KLQJH� SRVLWLRQ� LV� VRPHZKDW� EHWWHU
WKDQ�WKH�WUHQFK�PLFURVLWH�IRU�3O�VHHGOLQJ�FRQGLWLRQ
DQG�KHLJKW�DQG�GLDPHWHU�JURZWK���2Q�ZHWWHU�VLWHV�
6H�DQG�3O�VHHGOLQJV�VKRXOG�EH�SODQWHG�RQ�WKH�KLQJH
WR�SUHYHQW�IURVW�KHDYLQJ�DQG�GURZQLQJ�
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(66)[F�6LWHV

2Q�IODW�VLWHV�VLPLODU�WR�(66)[F�$�

6HYHUH� VHHGOLQJ� IURVW� GDPDJH� DQG� IURVW
KHDYLQJ� DUH� OLNHO\� WR� RFFXU�� DQG� DQ\� WUHDWPHQW
WKDW� GRHV� QRW� SURYLGH� DQ� HOHYDWHG� SODQWLQJ� VSRW
DERYH�JURXQG�OHYHO�LV�VXVFHSWLEOH�WR�GURZQLQJ�

6H� DQG� 3O� VHHGOLQJ� FRQGLWLRQ�� VXUYLYDO�� DQG
KHLJKW�GLDPHWHU� JURZWK� DUH� DOO� SRRU� WR� YHU\� SRRU
IRU� DOO� WUHDWPHQWV� �OHQR�� GLVF� WUHQFKHU� DQG
ULSSHU�GUDJ��RQ�WKLV�VLWH�� �7KH�GLVF� WUHQFKHU�KLQJH
DQG�EHUP�SODQWLQJ�SRVLWLRQV�DUH�WKH�PRVW�VXLWDEOH
IRU� 6H� DQG� 3O� VHHGOLQJ� VXUYLYDO� DQG
KHLJKW�GLDPHWHU� JURZWK�� DQG� WR� SUHYHQW� IURVW
KHDYLQJ� DQG� GURZQLQJ�� � 7ZR�\HDU� UHVXOWV� RQ� DQ
DGMDFHQW� UHVHDUFK� WULDO� LQGLFDWH� PRXQGLQJ� LV
SUREDEO\�WKH�EHVW�VLWH�SUHSDUDWLRQ�WUHDWPHQW�

2Q�VORSLQJ�VLWHV�VLPLODU�WR�(66)[F�%�

0LQRU�VHHGOLQJ�IURVW�GDPDJH�DQG�IURVW�KHDYLQJ
RFFXU��'URZQLQJ�GRHV�QRW�RFFXU�

$OO� WUHDWPHQWV� �OHQR�� GLVF� WUHQFKHU�� DQG
ULSSHU�GUDJ��SURYLGH� VXLWDEOH� HQYLURQPHQWV� IRU�6H
DQG�3O�VXUYLYDO�DQG�JURZWK�

$OO� SODQWLQJ� SRVLWLRQV� �WUHQFK�� KLQJH�� DQG
EHUP��SURYLGH�VXLWDEOH�HQYLURQPHQWV�IRU�6H�DQG�3O
VXUYLYDO�DQG�KHLJKW�GLDPHWHU�JURZWK��KRZHYHU��WKH
KLQJH�LV�SUREDEO\�WKH�EHVW�FKRLFH���6H�SHUIRUPDQFH
LV� DOPRVW� DV� JRRG� DV� 3O� IROORZLQJ�PHFKDQLFDO� VLWH
SUHSDUDWLRQ�� HLWKHU� VSHFLHV� RU�PL[WXUHV� RI� VSHFLHV
FDQ�EH�SODQWHG�

0HQWLRQ� RI� WUDGH� QDPHV� RU� SURGXFWV� GRHV� QRW� FRQVWLWXWH

HQGRUVHPHQW�E\� WKH�DXWKRUV�� WKH�%�&��0LQLVWU\� RI�)RUHVWV�� RU

&DQDGLDQ�)RUHVW�6HUYLFH�

5()(5(1&(6

%ODFN��$��DQG�:�5��0LWFKHOO������D��(IIHFW�RI�VLWH
SUHSDUDWLRQ�WUHDWPHQWV�RQ�VHHGOLQJ
VXUYLYDO�DQG�JURZWK�LQ�WKH�,')�]RQH��
)5'$�SURMHFW�������)RU��&DQ��DQG�%�&�
0LQ��)RU��)5'$�0HPR�QR������

BBBBBB������E��(IIHFW�RI�VLWH�SUHSDUDWLRQ
WUHDWPHQWV�RQ�VHHGOLQJ�VXUYLYDO�DQG
JURZWK�LQ�WKH�06�]RQH���6RXWKHUQ�,QWHULRU
)5'$�SURMHFW�������)RU��&DQ��DQG�%�&�
0LQ��)RU��)5'$�0HPR�QR������

%ODFN��7�$���5�6��$GDPV��5�/��)OHPLQJ��1�5�
(OGULGJH��:�5��0LWFKHOO�DQG�,�-��6LPSVRQ�
����D��(IIHFWV�RI�VLWH�SUHSDUDWLRQ
WUHDWPHQWV�RQ�VHHGOLQJ�VXUYLYDO�DQG
JURZWK�LQ�WKH�(66)�ELRJHRFOLPDWLF�]RQH�
)RU��&DQ��DQG�%�&��0LQ��)RU��)5'$�PHPR
QR������

BBBBBB������E��5HGXFLQJ�VXPPHU�IURVW�LQMXU\�WR
VHHGOLQJV�LQ�WKH�6RXWKHUQ�,QWHULRU��3URMHFW
������)RU��&DQ��DQG�%�&��0LQ��)RU��)5'$
PHPR�QR������

&RQWDFW�

%RE�0LWFKHOO
5HJLRQDO�5HVHDUFK�3HGRORJLVW
��������������

$ODQ�9\VH
)RUHVW�6FLHQFH�2IILFHU
��������������

.DPORRSV�)RUHVW�5HJLRQ
����&ROXPELD�6W�
.DPORRSV��%�&�
9�&��7�
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