
�)$//������5$3725�0,*5$7,21�$118$/�5(3257���
*26+87(�076�+$:.:$7&+��1(9$'$�

�
+DZN:DWFK�,QWHUQDWLRQDO��,QF��

6DOW�/DNH�&LW\��8WDK�



)$//������5$3725�0,*5$7,21�$118$/�5(3257���
*26+87(6�+$:.:$7&+��*26+87(�02817$,16��1(9$'$�

�
�
�

Report prepared by: 

'DYH�2OH\DU�DQG�-HVVH�:DWVRQ�
�
�
�

Outreach and fieldwork conducted by: 

6KHOO\�.UHPHU��(OOHQ�*ULPP��/DXUHQ�GL%LFFDUL��,VWYDQ�%DOD]V��6WHYH�6HLEHO��
DQG�0LNH�6KDZ�

�
�
�
�
�
�
�

Project coordinated by: 

+DZN:DWFK�,QWHUQDWLRQDO��,QF��
3ULQFLSDO�,QYHVWLJDWRU��'U��'DYH�2OH\DU�

�����6RXWK�����(DVW��6DOW�/DNH�&LW\��8WDK�������
���������������

�
�
�
�
�

$SULO������



� LL�

7$%/(�2)�&217(176�

/LVW�RI�7DEOHV«««««««««««««««««««««««««««««««�««��«�LLL 

/LVW�RI�)LJXUHV«««««««««««««««««««««««««««««««�«�«««�LLL 

,QWURGXFWLRQ««««««««««««««««««««««««««««««««««««���� 

6WXG\�6LWH««««««««««««««««««««««««««««««««««««�«�� 

0HWKRGV«««««««««««««««««««««««««««««««««««««�«� 

6WDQGDUGL]HG�&RXQWV«««««««««««««««««««««««««««««�««��� 

7UDSSLQJ�DQG�%DQGLQJ«««««««««««««««««««««««««««««««� 

�����5HVXOWV�DQG�'LVFXVVLRQ««««««««««««««««««««««««««««««�� 

2EVHUYDWLRQ�(IIRUW�DQG�:HDWKHU�6XPPDU\«««««««««««««««««««««««�� 

�����)OLJKW�6XPPDU\«««««««««««««««««««««««««««««««��� 

7UDSSLQJ�(IIRUW««««««««««««««««««««««««««««««««««� 

(QFRXQWHUV�ZLWK�3UHYLRXVO\�%DQGHG�%LUGV«««««««««««««««««««««««��� 

6LWH�9LVLWDWLRQ«««««««««««««««««««««««««««««««««������

�����)DOO�0LJUDWLRQ�$FURVV�+:,¶V�1HWZRUN««««««««««««««««««««««��

$FNQRZOHGJPHQWV««««««««««««««««««««««««««««««««««� 

/LWHUDWXUH�&LWHG«««««««««««««««««««««««««««««««««««�� 

$SSHQGL[�$���+LVWRU\�RI�RIILFLDO�REVHUYHU�SDUWLFLSDWLRQ�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�1HYDGD��
����±����«««««««««««««««««««««««««««««««�� 

$SSHQGL[�%���&RPPRQ�DQG�VFLHQWLILF�QDPHV��VSHFLHV�FRGHV��DQG�UHJXODUO\�DSSOLHG�DJH��VH[��DQG�FRORU�
PRUSK�FODVVLILFDWLRQV�IRU�DOO�GLXUQDO�UDSWRU�VSHFLHV�REVHUYHG�GXULQJ�IDOO�PLJUDWLRQ�DW�WKH�
*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�1HYDGD«««««««««««««««««««��� 

$SSHQGL[�&���$QQXDO�REVHUYDWLRQ�HIIRUW�DQG�IDOO�UDSWRU�PLJUDWLRQ�FRXQWV�E\�VSHFLHV�DW�WKH�*RVKXWHV�
+DZN:DWFK�LQ�HDVWHUQ�1HYDGD������±����«««««««««««���««««««��� 

$SSHQGL[�'���$QQXDO�WUDSSLQJ�DQG�EDQGLQJ�HIIRUW�DQG�FDSWXUH�WRWDOV�RI�PLJUDWLQJ�UDSWRUV�E\�VSHFLHV�DW�WKH�
*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�1HYDGD������±����««««««««««««««�� 

�



� LLL�

/,67�2)�7$%/(6�
7DEOH�����+LVWRULFDO�IDOO�UDSWRU�PLJUDWLRQ�FRXQWV��PHDQ�����&,���FRXQWV�IURP�IDOO�������DQG�VLWH�

UHFRUGV�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�1HYDGD������������������������������������������������������������� 

7DEOH�����)DOO�FDSWXUH�WRWDOV�DQG�FDSWXUH�UDWHV�E\�VSHFLHV�IRU�PLJUDWLQJ�UDSWRUV�DW�WKH�*RVKXWHV�
+DZN:DWFK�LQ�HDVWHUQ�1HYDGD��+LVWRULF�PHDQV������±������YHUVXV�������������������������������������� 

7DEOH�����)RUHLJQ�HQFRXQWHUV�RI�UDSWRUV�EDQGHG�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�1HYDGD�
UHSRUWHG�LQ�����������������������������������������������������������������������������������������������������������������������������

7DEOH�����6XPPDU\�RI�WKH������IDOO�IOLJKW�RI�PLJUDWLQJ�UDSWRUV�DFURVV�+:,¶V�PRQLWRULQJ�QHWZRUN� ««���

�

�

/,67�2)�),*85(6�
)LJXUH�����/RFDWLRQV�RI�+DZN:DWFK�VLWHV�RSHUDWHG�E\�+:,�DQG�SDUWQHUV�««««««««���«�««�����

)LJXUH�����/RFDWLRQ�RI�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�1HYDGD����������������������������������������������������������� 

)LJXUH�����)DOO�PLJUDWLRQ�IOLJKW�FRPSRVLWLRQ�E\�PDMRU�VSHFLHV�JURXSV�DW�WKH�*RVKXWHV�
+DZN:DWFK�LQ�HDVWHUQ�1HYDGD������±�����KLVWRULF�PHDQV�DQG������IOLJKW�������������������������������

)LJXUH�����(IIRUW�DGMXVWHG�IDOO�PLJUDWLRQ�SDVVDJH�UDWHV�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�1HYDGD�IRU�
WKH�FRPSOHWH�IOLJKW��DOO�UDSWRU�VSHFLHV�����������««««««««««��«««««��«���

)LJXUH��D���(IIRUW�DGMXVWHG�IDOO�PLJUDWLRQ�SDVVDJH�UDWHV�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�
1HYDGD�IRU�7XUNH\�9XOWXUHV��2VSUH\V��DQG�1RUWKHUQ�+DUULHUV������±������������������������������������ 

)LJXUH��E���(IIRUW�DGMXVWHG�IDOO�PLJUDWLRQ�$FFLSLWHU�SDVVDJH�UDWHV�DW�WKH�*RVKXWHV�+DZN:DWFK�
LQ�HDVWHUQ�1HYDGD������±������������������������������������������������������������������������������������������������������ 

)LJXUH��F���(IIRUW�DGMXVWHG�IDOO�PLJUDWLRQ�%XWHR�SDVVDJH�UDWHV�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�
HDVWHUQ�1HYDGD������±��������������������������������������������������������������������������������������������������������� 

)LJXUH��G���(IIRUW�DGMXVWHG�IDOO�PLJUDWLRQ�(DJOH�SDVVDJH�UDWHV�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�
HDVWHUQ�1HYDGD������±����������������������������������������������������������������������������������������������������������

)LJXUH��H���(IIRUW�DGMXVWHG�IDOO�PLJUDWLRQ�)DOFRQ�SDVVDJH�UDWHV�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ��

1HYDGD�����������«««««««««««««««««��«««««��«��««««����

)LJXUH����5HFRYHU\�ORFDWLRQV�RI�UDSWRUV�EDQGHG�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�1HYDGD�««�������



� ��

,1752'8&7,21�
7KH�*RVKXWH�0RXQWDLQV�+DZN:DWFK�LQ�QRUWKHDVWHUQ�1HYDGD�LV�DQ�RQJRLQJ��ORQJ�WHUP�HIIRUW�WR�PRQLWRU�
ORQJ�WHUP�SRSXODWLRQ�WUHQGV�RI�UDSWRUV�XVLQJ�WKH�,QWHUPRXQWDLQ�)O\ZD\��+RIIPDQ�HW�DO��������+RIIPDQ�
DQG�6PLWK�������6PLWK�HW�DO������D����+:,�DQG�LWV�RUJDQL]DWLRQDO�SUHFXUVRUV�KDYH�VWXGLHG�UDSWRU�PLJUDWLRQ�
LQ�WKH�*RVKXWH�0RXQWDLQV�HDFK�IDOO�VLQFH�������ZKHQ�+:,�IRXQGHU�6WHYH�+RIIPDQ�DQG�FROOHDJXHV�VWDUWHG�
EDQGLQJ�DW�WKH�VLWH���7KH�ILUVW�VWDQGDUGL]HG�FRXQW�RFFXUUHG�LQ������DQG�FRXQWV�KDYH�FRQWLQXHG�HDFK�\HDU�
VLQFH���7KLV�LV�RQH�RI�WKH�ORQJHVW�UXQQLQJ�VWDQGDUGL]HG��UDSWRU�PLJUDWLRQ�PRQLWRULQJ�HIIRUWV�LQ�ZHVWHUQ�
1RUWK�$PHULFD��ZLWK�WKH������VHDVRQ�PDUNLQJ�WKH���WK�FRQVHFXWLYH�VHDVRQ�RI�EDQGLQJ�DQG�WKH���WK�
FRQVHFXWLYH�IDOO�FRXQW�DW�WKH�VLWH���$QQXDO�FRXQWV�UDQJH�EHWZHHQ�a������±�������PLJUDQWV�RI�XS�WR����
VSHFLHV��PDNLQJ�WKLV�RQH�RI�WKH�ODUJHVW�NQRZQ�FRQFHQWUDWLRQV�RI�PLJUDWLQJ�UDSWRUV�LQ�WKH�ZHVWHUQ�8�6��DQG�
&DQDGD��%LOGVWHLQ��������7KLV�UHSRUW�VXPPDUL]HV�WKH������IDOO�PLJUDWLRQ�DW�WKH�*RVKXWH�0RXQWDLQV�
+DZN:DWFK��

7KH�*RVKXWH�0RXQWDLQV�+DZN:DWFK�ZDV���RI���ORQJ�WHUP��DQQXDO�PLJUDWLRQ�FRXQWV��DQG���RI���PLJUDWLRQ�
EDQGLQJ�VWXGLHV�FRQGXFWHG�RU�FR�VSRQVRUHG�E\�+:,�LQ�������)LJ������7KH�SULPDU\�REMHFWLYH�RI�WKHVH�
HIIRUWV�LV�WR�WUDFN�ORQJ�WHUP�UHJLRQDO�SRSXODWLRQ�WUHQGV�RI�GLXUQDO�UDSWRUV�LQ�ZHVWHUQ�1RUWK�$PHULFD�DQG�
DURXQG�WKH�7H[DV�*XOI�&RDVW��+RIIPDQ�DQG�6PLWK�������6PLWK�HW�DO�������������D��E����7KH�*RVKXWH�
0RXQWDLQV�+DZN:DWFK�IDOOV�ZLWKLQ�WKH�*UHDW�%DVLQ�ELUG�FRQVHUYDWLRQ�UHJLRQ��WKH�,QWHUPRXQWDLQ�:HVW�
-RLQW�9HQWXUH��DQG�WKH�%DVLQ�DQG�5DQJH�3DUWQHUV�LQ�)OLJKW�UHJLRQ���5DSWRUV�FDQ�VHUYH�DV�LPSRUWDQW�
ELRORJLFDO�LQGLFDWRUV�RI�HFRV\VWHP�KHDOWK��%LOGVWHLQ�������DQG�ORQJ�WHUP�PLJUDWLRQ�FRXQWV�FDQ�EH�D�FRVW�
HIIHFWLYH�DQG�HIILFLHQW�PHWKRG�IRU�PRQLWRULQJ�UHJLRQDO�VWDWXV�DQG�WUHQGV�RI�PXOWLSOH�UDSWRU�VSHFLHV��=DOOHV�
DQG�%LOGVWHLQ��������

,Q�DGGLWLRQ�WR�ORQJ�WHUP�FRXQWLQJ�DQG�EDQGLQJ�HIIRUWV��+:,�FRQGXFWV�DQG�VXSSRUWV�RWKHU�VWXGLHV�WR�IXUWKHU�
RXU�NQRZOHGJH�DERXW�WKH�ELRORJ\�RI�PLJUDWLQJ�UDSWRUV���6RPH�RI�WKHVH�HIIRUWV�LQFOXGH��WHOHPHWU\�ZRUN�WR�
LGHQWLI\�VSHFLHV¶�UDQJHV��PLJUDWRU\�URXWHV�DQG�FRQQHFWLYLW\��DQG�FROOHFWLRQ�RI�EORRG�DQG�IHDWKHU�VDPSOHV�WR�
WR�VWXG\�YDULRXV�JHQHWLF�DVSHFWV�RI�UDSWRU�SRSXODWLRQV�LQ�WKH�ZHVW��H�J���+RIIPDQ�HW�DO��������/RWW�DQG�
6PLWK�������*RRGULFK�DQG�6PLWK�������'H/RQJ�DQG�+RIIPDQ�������0F%ULGH�HW�DO���������

%H\RQG�KDYLQJ�VFLHQWLILF�DQG�FRQVHUYDWLRQ�YDOXH��HDFK�VLWH�LQ�+:,¶V�PLJUDWLRQ�QHWZRUN�RIIHUV�XQLTXH�
RSSRUWXQLWLHV�IRU�WKH�SXEOLF�WR�OHDUQ�DERXW�UDSWRUV�DQG�WKH�QDWXUDO�HQYLURQPHQW���3URYLGLQJ�VXFK�
RSSRUWXQLWLHV�LV�DQRWKHU�LPSRUWDQW�FRPSRQHQW�RI�WKH�*RVKXWH�0RXQWDLQV�+DZN:DWFK�DQG�RXWUHDFK�HIIRUWV�
KHUH�UHDFK�KXQGUHGV�RI�SHRSOH�IURP�1HYDGD��8WDK��DQG�EH\RQG�HDFK�VHDVRQ��

678'<�6,7(�
7KH�*RVKXWH�0RXQWDLQV�IRUP�D�����NP�ULGJH�WKDW�UXQV�QRUWK±VRXWK�DORQJ�WKH�8WDK±1HYDGD�ERUGHU���7KH�
VWXG\�VLWH�LV�ORFDWHG�LQ�WKH�*RVKXWH�:LOGHUQHVV�6WXG\�$UHD�DSSUR[LPDWHO\����NP�VRXWKZHVW�RI�:HQGRYHU��
1HYDGD��RQ�ODQG�DGPLQLVWHUHG�E\�WKH�(ONR�)LHOG�2IILFH�RI�WKH�%XUHDX�RI�/DQG�0DQDJHPHQW������������
�
1�������������
�:��)LJ�������7KH�+DZN:DWFK�VLWH�LV�ORFDWHG�QHDU�WKH�VRXWK�HQG�RI�WKH�*RVKXWH�UDQJH�DQG�
DFFHVVHG�YLD�D�SULPLWLYH�URDG�WKDW�EHJLQV�QHDU�)HUJXVRQ�6SULQJV��DQG�WKHQ�D�SULPLWLYH�WUDLO�WKDW�DVFHQGV�
&KULVWPDV�7UHH�&DQ\RQ�IURP�WKH�HDVW��

3ULRU�WR�������WKH�PDLQ�FRXQW�VLWH�ZDV�ORFDWHG�DWRS�WKH�KLJKHVW�SRLQW�RI�ULGJH�LQ�WKH�SURMHFW�DUHD�DW�DQ�
HOHYDWLRQ�RI�������P��23��LQ�)LJ�������7KLV�ORFDWLRQ�SURYLGHG�DQ�H[SDQVLYH������YLHZ�RI�WKH�VXUURXQGLQJ�
ODQGVFDSH��EXW�SRRU�YLVLELOLW\�DW�RU�EHORZ�H\H�OHYHO�KLQGHUHG�WKH�YLHZ�FRYHULQJ�WKH�HDVW�VLGH���7R�
FRPSHQVDWH�ZKHQ�ZLQGV�EOHZ�IURP�WKH�HDVW��GXULQJ�WKH�ILUVW�FRXSOH�GHFDGHV¶�REVHUYHUV�FRPPRQO\�PRYHG�
DERXW�����P�QRUWK�WR�D�VHFRQG�REVHUYDWLRQ�SRVW��23��LQ�)LJXUH�����ZKLFK�SURYLGHG�DQ�XQREVWUXFWHG�YLHZ�
DORQJ�WKH�ORZHU�HDVWHUQ�IODQNV�RI�WKH�ULGJH���,Q������WKLV�VHFRQG�ORFDWLRQ�EHFDPH�WKH�SHUPDQHQW�
REVHUYDWLRQ�VLWH�ZLWK�VWDQGDUGL]HG�FRXQWV�RFFXUULQJ�WKHUH�HYHU\�\HDU�VLQFH��FI��9HNDV\�DQG�6PLWK��������

2YHU�WKH�\HDUV��+:,�KDV�UXQ�DV�PDQ\�DV�VL[�WUDSSLQJ�VWDWLRQV�DW�WKH�*RVKXWHV�LQ�D�VLQJOH�\HDU���,Q�UHFHQW�
\HDUV��ZH�WUDS�DW�WZR�VWDWLRQV���1RUWK�DQG�:HVW��)LJ���D���



� ��

0(7+2'6�
67$1'$5',=('�&28176�
7ZR�GHVLJQDWHG�REVHUYHUV�RFFDVLRQDOO\�UHOLHYHG�RU�VXSSOHPHQWHG�E\�RWKHU�VWDII�DQG�YROXQWHHUV�FRQGXFW�
VWDQGDUGL]HG�GDLO\�FRXQWV�WKURXJKRXW�WKH�VHDVRQ���:HDWKHU�SHUPLWWLQJ��GDLO\�FRXQWV�XVXDOO\�EHJLQ�EHWZHHQ�
�����DQG������+�0RXQWDLQ�6WDQGDUG�7LPH��067��DQG�HQG�QHDU�VXQVHW��XVXDOO\�EHWZHHQ������DQG������
+���'DWD�FROOHFWLRQ�IROORZV�VWDQGDUGL]HG�SURWRFROV�XVHG�DW�DOO�+:,�PLJUDWLRQ�VLWHV��+RIIPDQ�DQG�6PLWK�
��������2EVHUYHUV�URXWLQHO\�UHFRUG�WKH�IROORZLQJ�GDWD��

�� 6SHFLHV��DJH��VH[��DQG�FRORU�PRUSK�RI�HDFK�PLJUDQW�UDSWRU��ZKHQHYHU�SRVVLEOH�DQG�DSSOLFDEOH�
�$SSHQGL[�%�OLVWV�FRPPRQ�DQG�VFLHQWLILF�QDPHV�IRU�DOO�VSHFLHV��LQIRUPDWLRQ�DERXW�WKH�DSSOLFDELOLW\�RI�
DJH��VH[��DQG�FRORU�PRUSK�GLVWLQFWLRQV��DQG�WZR�OHWWHU�FRGHV�XVHG�WR�LGHQWLI\�VSHFLHV�LQ�VRPH�WDEOHV�
DQG�ILJXUHV���

�� +RXU�RI�SDVVDJH�IRU�HDFK�PLJUDQW��H�J���WKH�����±�����+�067��

�� :LQG�VSHHG�DQG�GLUHFWLRQ��DLU�WHPSHUDWXUH��SHUFHQW�FORXG�FRYHU��SUHGRPLQDQW�FORXG�W\SH�V���SUHVHQFH�
RU�RI�SUHFLSLWDWLRQ��YLVLELOLW\��DQG�DQ�DVVHVVPHQW�RI�WKHUPDO�OLIW�FRQGLWLRQV��UHFRUGHG�IRU�HDFK�KRXU�RI�
REVHUYDWLRQ�RQ�WKH�KDOI�KRXU��

�� 3UHGRPLQDQW�GLUHFWLRQ��DOWLWXGH��DQG�GLVWDQFH�IURP�WKH�ORRNRXW�RI�WKH�IOLJKW�GXULQJ�HDFK�KRXU��

�� 7RWDO�PLQXWHV�REVHUYHG�DQG�WKH�PHDQ�QXPEHU�RI�REVHUYHUV�SUHVHQW�GXULQJ�HDFK�KRXU��LQFOXGHG�
GHVLJQDWHG�REVHUYHUV�SOXV�YROXQWHHUV�YLVLWRUV�ZKR�DFWLYHO\�FRQWULEXWHG�WR�WKH�FRXQW�>DFWLYH�VFDQQLQJ��
SRLQWLQJ�RXW�ELUGV��UHFRUGLQJ�GDWD��HWF�@�IRU�PRUH�WKDQ����PLQXWHV�LQ�D�JLYHQ�KRXU���UHFRUGHG�RQ�WKH�
KRXU��

�� $�VXEMHFWLYH�YLVLWRU�GLVWXUEDQFH�UDWLQJ�IRU�HDFK�KRXU��UHFRUGHG�RQ�WKH�KRXU��

�� 'DLO\�VWDUW�DQG�HQG�WLPHV�IRU�HDFK�REVHUYHU��

,Q�FRPSDULQJ������FRXQWV�DJDLQVW�PHDQV�DQG�����FRQILGHQFH�LQWHUYDOV�IRU�SUHYLRXV�VHDVRQV��ZH�FRQVLGHU�
D�FRXQW�YDOXH�IDOOLQJ�RXWVLGH�WKH�����FRQILGHQFH�LQWHUYDO�RI�WKH�KLVWRULF�VLWH�PHDQV�DV�VLJQLILFDQWO\�
GLIIHUHQW���:H�XVH�OLQHDU�DQG�TXDGUDWLF�UHJUHVVLRQ�RQ�HIIRUW�DGMXVWHG�DQQXDO�SDVVDJH�UDWHV��UDSWRUV����KUV��
WR�LGHQWLI\�ORQJ�WHUP�WUHQGV�LQ�PLJUDWLQJ�UDSWRUV��

75$33,1*�$1'�%$1',1*�
&UHZPHPEHUV�RSHUDWHG�����WUDSSLQJ�VWDWLRQV�GDLO\��ZHDWKHU�SHUPLWWLQJ��IURP�PLG�$XJXVW�WKURXJK�HDUO\�
1RYHPEHU��JHQHUDOO\�EHWZHHQ������DQG������+�067���&DSWXUH�GHYLFHV�LQFOXGHG�PLVW�QHWV��GKR�JD]D�QHWV��
DQG�UHPRWHO\�WULJJHUHG�ERZ�QHWV���7UDSSHUV�OXUHG�PLJUDWLQJ�UDSWRUV�LQWR�WKH�FDSWXUH�VWDWLRQV�IURP�
FDPRXIODJHG�EOLQGV�XVLQJ�OLYH��QRQ�QDWLYH�DYLDQ�OXUHV�DWWDFKHG�WR�OLQHV�PDQLSXODWHG�IURP�WKH�EOLQGV���
8QOHVV�DOUHDG\�EDQGHG��ZH�ILW�DOO�ELUGV�ZLWK�D�XQLTXHO\�QXPEHUHG�86*6�%LRORJLFDO�5HVRXUFHV�'LYLVLRQ�
DOXPLQXP�OHJ�EDQG���'DWD�FROOHFWLRQ�IROORZHG�VWDQGDUGL]HG�SURWRFROV�XVHG�DW�DOO�+:,�PLJUDWLRQ�EDQGLQJ�
VLWHV��+RIIPDQ�HW�DO����������:H�UHOHDVHG�DOO�ELUGV�ZLWKLQ����PLQXWHV�RI�FDSWXUH��

�����5(68/76�$1'�',6&866,21�

2%6(59$7,21�())257�$1'�:($7+(5�6800$5<�
7KH�*RVKXWH�0RXQWDLQV�+DZN:DWFK�VWDQGDUG�VHDVRQ�UXQV����$XJXVW�±���1RYHPEHU��LQ������REVHUYHUV�
FRXQWHG�RQ����RI����SRVVLEOH�GD\V�GXULQJ�WKLV�SHULRG�IRU�D�WRWDO�RI�������KRXUV��VWDWLVWLFDOO\�QR�GLIIHUHQW�
IURP�VLWH�DYHUDJHV�RI����GD\V�DQG�������KRXUV��$SSHQGL[�&����:HDWKHU�YDULHV�WKURXJKRXW�HYHU\�VHDVRQ��LQ�
�����EDVHG�RQ�KRXUO\�UHFRUGLQJ�RI�FRQGLWLRQV�GXULQJ�REVHUYDWLRQ�LW�ZDV�FOHDU�����RI�WKH�WLPH��SDUWO\�
FORXG\�����RI�WKH�WLPH��PRVWO\�FORXG\�����RI�WKH�WLPH��RYHUFDVW�����RI�WKH�WLPH��KD]\����RI�WKH�WLPH��
IRJJ\����RI�WKH�WLPH��DQG�UDLQLQJ�RU�VQRZLQJ����RI�WKH�WLPH��
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�����)/,*+7�6800$5<�
2YHUDOO�)OLJKW��

:H�FRXQWHG��������PLJUDQWV�RI����UDSWRU�VSHFLHV�LQ�����������ORZHU�WKDQ�WKH�VLWH�DYHUDJH��7DEOH�����

7KH�FRPSRVLWLRQ�RI�WKH������IOLJKW�EURNH�GRZQ�DV�IROORZV������DFFLSLWHUV��������EXWHRV�������IDOFRQV��
�����YXOWXUHV�������KDUULHUV�������HDJOHV��DQG������2VSUH\V���7KH�SURSRUWLRQV�RI�EXWHRV�DQG�+DUULHUV�LQ�
WKH�IOLJKW�ZHUH�DERYH�KLVWRULF�DYHUDJHV��DFFLSLWHUV��HDJOHV��2VSUH\��DQG�IDOFRQV�PDGH�XS�D�VLJQLILFDQWO\�
VPDOOHU�SURSRUWLRQ�RI�WKH�IOLJKW�FRPSDUHG�WR�VLWH�KLVWRULF�DYHUDJHV��)LJ�������7KH�PRVW�FRPPRQO\�REVHUYHG�
VSHFLHV�LQ������LQ�GHVFHQGLQJ�RUGHU��5HG�WDLOHG�+DZNV��������RI�WKH�WRWDO���6KDUS�VKLQQHG�+DZNV�
���������&RRSHU¶V�+DZNV����������$PHULFDQ�.HVWUHOV���������7XUNH\�9XOWXUHV���������6ZDLQVRQ¶V�
+DZNV���������DQG�DOO�WKH�RWKHU�VSHFLHV�PDGH�XS������RI�WKH�WRWDO�IOLJKW��7DEOH�����

7KH�IROORZLQJ�VHFWLRQV�VXPPDUL]H�WKH������FRXQW�UHODWLYH�WR�KLVWRULF�PHDQV�DW�WKH�VLWH��DQG�DQ\�
VWDWLVWLFDOO\�VLJQLILFDQW��Į���������SRSXODWLRQ�WUHQGV�DUH�EDVHG�RQ�ILUVW�DQG�VHFRQG�RUGHU�UHJUHVVLRQ�
DQDO\VLV���+:,�RQO\�GHSLFWV�VLJQLILFDQW�WUHQGV�IRU�VSHFLHV�ZLWK�D�KLVWRULF�DYHUDJH�FRXQW�UDWH�JUHDWHU�WKDQ�RU�
HTXDO�WR����LQGLYLGXDOV�SHU�����KRXUV���7KH�UDWLRQDOH�LV�WKDW�WUHQGV�IRU�FRXQWV�EHORZ�WKLV�SRLQW�OLNHO\�GR�
QRW�FRQWDLQ�ELRORJLFDOO\�PHDQLQJIXO�LQIRUPDWLRQ�RQ�UHJLRQDO�SRSXODWLRQV²VSHFLHV�ZLWK�FRXQWV�WKLV�ORZ�
OLNHO\�KDYH�D�GLVSHUVHG�PLJUDWLRQ��DQRWKHU�SULPDU\�PLJUDWLRQ�URXWH��RU�ODUJH�SRUWLRQV�RI�WKH�SRSXODWLRQ�
WKDW�DUH�UHVLGHQW���:H�GR�LQFOXGH�FRXQW�LQIRUPDWLRQ�LQ�WKH�UHSRUWV��DV�RFFXUUHQFHV�RI�UDUHU�VSHFLHV�DUH�RI�
LQWHUHVW�WR�ERWK�PDQDJHUV�DQG�WKH�SXEOLF��DQG�FRXOG�UHSUHVHQW�WKH�EHJLQQLQJ�RI�PHDQLQJIXO�ORQJ�WHUP�
FKDQJHV��

�

7RWDO�)OLJKW��)LJ�����

7KH�������UDSWRUV�FRXQWHG�SHU�����KRXUV�RI�REVHUYDWLRQ�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ������ZDV�
VLJQLILFDQWO\�ORZ�FRPSDUHG�WR�DYHUDJH�VLWH�SDVVDJH�UDWH�RI�����UDSWRUV�SHU�����KRXUV���2YHU�WKH�GXUDWLRQ�
RI�WKH�VLWH��FRXQWV�KDYH�YDULHG�EXW�QR�ORQJ�WHUP�VWDWLVWLFDO�WUHQG�H[LVWV��

�

9XOWXUHV��2VSUH\��1RUWKHUQ�+DUULHUV��)LJ���D���

:H�FRXQWHG�DERYH�DYHUDJH�QXPEHUV�RI�1RUWKHUQ�+DUULHUV��EHORZ�DYHUDJH�QXPEHUV�RI�2VSUH\��DQG�DQ�
DYHUDJH�QXPEHU�RI�7XUNH\�9XOWXUHV�LQ�������7DEOH�����5HJUHVVLRQ�UHVXOWV�RQ�IDOO�SDVVDJH�UDWHV�VXJJHVW�
WKDW�UHJLRQDO�SRSXODWLRQV�RI�7XUNH\�9XOWXUHV�DUH�JURZLQJ��VORSH� �������U�� �������S����������DQG�UHFHQW�
GHFOLQHV�LQ�WKH�QXPEHU�RI�2VSUH\�FRXQWHG�RQ�PLJUDWLRQ�EHJLQQLQJ�DURXQG�������)����� �������U�� �������S� �
��������1RUWKHUQ�+DUULHU�SRSXODWLRQV�DUH�VWDEOH�RYHU�WKH�ORQJ�WHUP��QR�VLJQLILFDQW�WUHQG��EDVHG�RQ�IDOO�
PLJUDWLRQ�FRXQWV���

$FFLSLWHUV��)LJ���E���

&RXQWV�DQG�SDVVDJH�UDWHV�IRU�6KDUS�VKLQQHG�+DZNV��&RRSHU¶V�+DZNV�DQG�1RUWKHUQ�*RVKDZNV�ZHUH�
EHORZ�DYHUDJH�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�������7DEOH������5HJUHVVLRQ�DQDO\VLV�UHVXOWV�LQGLFDWH�WKDW�
WKDW�1RUWKHUQ�*RVKDZN�SDVVDJH�UDWHV�DUH�GHFOLQLQJ��VORSH ��������U�� �������S� ��������DQG�WKDW�6KDUS�
VKLQQHG�+DZN�DQG�&RRSHU¶V�+DZN�UHJLRQDO�SRSXODWLRQV�DUH�VWDEOH�RYHU�WKH�ORQJ�WHUP��QR�VLJQLILFDQW�
WUHQG���

%XWHRLQH�+DZNV��)LJ��F���

7KH�������EXWHRV�FRXQWHG�DW�WKH�*RVKXWHV�GRHV�QRW�GLIIHU�VWDWLVWLFDOO\�IURP�WKH�VLWH�DYHUDJH�RI�������
�7DEOH������&RXQWV�DQG�SDVVDJH�UDWHV�IRU�%URDG�ZLQJHG�+DZNV�DQG�5HG�WDLOHG�+DZNV�GLG�QRW�GLIIHU�IURP�
VLWH�DYHUDJHV�LQ��������)HUUXJLQRXV�+DZN�DQG�6ZDLQVRQ¶V�+DZN�FRXQWV�DQG�SDVVDJH�UDWHV�ZHUH�DOO�
VLJQLILFDQWO\�ORZ�FRPSDUHG�WR�VLWH�DYHUDJHV��DQG�ZH�FRXQWHG�DERYH�DYHUDJH�QXPEHUV�RI�5RXJK�OHJJHG�
+DZNV�DQG�5HG�VKRXOGHUHG�+DZNV����5HJUHVVLRQ�DQDO\VHV�RI�SDVVDJH�UDWHV�LQGLFDWH�ORQJ�WHUP�LQFUHDVHV�LQ�
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WKH�QXPEHU�RI�%URDG�ZLQJHG�+DZNV��VORSH� �����U�� �������S�����������6ZDLQVRQ¶V�+DZNV��VORSH� ������U��
 �������S� ���������DQG�5HG�WDLOHG�+DZNV��VORSH� ������U�� �������S����������FRXQWHG�DW�WKH�*RVKXWHV�
+DZN:DWFK�GXULQJ�IDOO�PLJUDWLRQ�FRXQWV��

(DJOHV��)LJ���G���

:H�FRXQWHG�WKH�VHFRQG�ORZHVW�QXPEHU�RI�*ROGHQ�(DJOHV������WRWDO�������ELUGV����KUV��LQ�WKH����\HDU�
KLVWRU\�RI�WKH�*RVKXWH�0RXQWDLQV�+DZN:DWFK���5HJUHVVLRQ�UHVXOWV�LQGLFDWH�D�ORQJ�WHUP�GHFOLQH�LQ�
UHJLRQDO�*ROGHQ�(DJOH�SRSXODWLRQV��VORSH� ��������U�� �������S� ��������EDVHG�RQ�PLJUDWLRQ�FRXQWV���%DOG�
(DJOH�FRXQW�DQG�SDVVDJH�UDWH�ZHUH�DYHUDJH�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�������

)DOFRQV��)LJ��H���

&UHZV�FRXQWHG�EHORZ�DYHUDJH�QXPEHUV�RI�$PHULFDQ�.HVWUHOV�����������ELUGV����KUV��LQ�������WKH��WK�
VHDVRQ�WKLV�KDV�KDSSHQHG�LQ�WKH�ODVW����\HDUV���5HJUHVVLRQ�DQDO\VLV�VKRZV�.HVWUHO�SDVVDJH�UDWHV�GURSSLQJ�
VLQFH�WKH�WXUQ�RI�WKH�FHQWXU\��)����� �������U�� �������S� ����������2WKHU�FRXQWV�VLWHV��LQ�WKH�+:,�QHWZRUN�
DQG�HOVHZKHUH��UHSRUW�VLPLODU�GHFOLQHV���,Q�UHVSRQVH��+:,��DORQJ�ZLWK�PDQ\�RWKHU�1RUWK�$PHULFDQ�
UHVHDUFKHUV�DQG�&LWL]HQ�6FLHQWLVWV�DUH�ZRUNLQJ�WR�XQGHUVWDQG�$PHULFDQ�.HVWUHO�GHFOLQHV�ERWK�ORFDOO\�
�ZZZ�KDZNZDWFK�RUJ�RXU�ZRUN�NHVWUHOV��DQG�DW�WKH�FRQWLQHQWDO�VFDOH�DQG�KDYH�SDUWQHUHG�XQGHU�WKH�
XPEUHOOD�RI�WKH�$PHULFDQ�.HVWUHO�3DUWQHUVKLS��KWWS���NHVWUHO�SHUHJULQHIXQG�RUJ�����

3UDLULH�)DOFRQ�FRXQWV�DQG�SDVVDJH�UDWHV�ZHUH�DOVR�EHORZ�DYHUDJH�LQ��������0HUOLQ�FRXQWV�DQG�SDVVDJH�
UDWHV�ZHUH�DYHUDJH��DQG�3HUHJULQH�)DOFRQ�QXPEHUV�ZHUH�DERYH�DYHUDJH��7DEOH������1RQH�RI�WKHVH�VSHFLHV�
PHHW�WKH����ELUGV����KUV�DYHUDJH�WKUHVKROG�IRU�WUHQG�DQDO\VLV��

�

75$33,1*�())257�
&UHZV�WUDSSHG�RQ����RI����SRVVLEOH�GD\V��WRWDOLQJ�����KRXUV��EHWZHHQ����$XJXVW�DQG����2FWREHU��DQG�
FDSWXUHG�����UDSWRUV�RI�WZHOYH�GLIIHUHQW�VSHFLHV��7DEOH���DQG�$SSHQGL[�'����$OO�FDSWXUH�WRWDOV�H[FHSW��
%URDG�ZLQJHG�+DZN��3UDLULH�)DOFRQ��DQG�3HUHJULQH�)DOFRQ�ZHUH�EHORZ�KLVWRULFDO�DYHUDJH���:H�DOVR�
FDXJKW�WKH�VLWH¶V�ILUVW�WZR�5HG�VKRXOGHUHG�+DZNV���$IWHU�D�UHFRUG�KLJK�LQ�������*RVKXWHV�KDG�WKH�KLJKHVW�
ORZHVW�UDWH��������FDSWXUHV�����VWDWLRQ�KRXUV��VLQFH��������0RVW�VSHFLHV�FDSWXUH�UDWHV�ZHUH�EHORZ�DYHUDJH�
ZLWK�WKH�QRWDEOH�H[FHSWLRQ�RI�WKH�5HG�WDLOHG�+DZN�ZKLFK�ZDV�DERYH�DYHUDJH��7DEOH������6HDVRQ�KLJKOLJKWV�
LQFOXGHG���%URDG�ZLQJHG�+DZNV����5HG�VKRXOGHUHG�+DZNV��DQG�D�*ROGHQ�(DJOH���

5(&$3785(6�
7KHUH�ZHUH�QR�³LQ�KRXVH´��+:,�EDQGHG�ELUG��DQG�QR�³IRUHLJQ�UHFDSWXUHV´��UHFDSWXUH�RI�D�ELUG�EDQGHG�
HOVHZKHUH��DW�WKH�*RVKXWHV�IRU�WKH�ILUVW�WLPH�VLQFH���������

)25(,*1�(1&2817(56�:,7+�35(9,286/<�%$1'('�%,5'6�)520�7+(�*26+87(6�
$�WRWDO�RI�����UDSWRUV�EDQGHG�DW�WKH�*RVKXWHV�KDYH�EHHQ�UHFDSWXUHG�RU�UHFRYHUHG�HOVHZKHUH�DQG�UHSRUWHG�
WR�WKH�%LUG�%DQGLQJ�/DERUDWRU\��)LJ�������'XULQJ������ZH�UHFHLYHG�QRWLFH�RI���HQFRXQWHUV���7DEOH������$OO�
LQGLYLGXDOV�ZHUH�EDQGHG�IURP�������������'HDG�UHFRYHULHV�LQFOXGHG�WKUHH�5HG�WDLOHG�+DZNV��RULJLQDOO\�
EDQGHG�DV�DIWHU�VHFRQG�\HDUV�DQG�RQH�KDWFK�\HDU�LQ�8WDK��,GDKR��DQG�$UL]RQD��UHVSHFWLYHO\���$OVR�UHSRUWHG�
ZDV�&RRSHU¶V�+DZN��RULJLQDOO\�EDQGHG�DV�DQ�DIWHU�VHFRQG�\HDU�ZLWKRXW�DQ\�DGGLWLRQDO�LQIRUPDWLRQ�IURP�
:DVKLQJWRQ�GXULQJ�WKH������EUHHGLQJ�VHDVRQ��������

6,7(�9,6,7$7,21��
$SSUR[LPDWHO\�����YLVLWRUV�PDGH�WKH�DUGXRXV����PLOH�WUHN�XS�WKH�PRXQWDLQ�WR�YLVLW�RQH�RI�WKH�PRVW�
XQLTXH�QDWXUDO�VHWWLQJV�DQG�RQH�RI�WKH�EXVLHVW�+DZN:DWFKHV�LQ�WKH�ZHVW��9LVLWRUV�JHW�WR�VHH�UDSWRUV�LQ�
IOLJKW�DQG�LQ�KDQG�SULRU�WR�UHOHDVH�SRVW��EDQGLQJ��OHDUQ�WR�LGHQWLI\�UDSWRUV�LQ�IOLJKW�DQG�DOVR�DERXW�UDSWRU�
PLJUDWLRQ�HFRORJ\�DQG�ZKDW�EDQGLQJ�DQG�FRXQWLQJ�HIIRUWV�FDQ�WHOO�XV�DERXW�UHJLRQDO�UDSWRU�SRSXODWLRQV�DQG�
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WKH�KHDOWK�RI�WKH�ODQGVFDSHV�WKH\�XVH���7KH\�DOVR�OHDUQ�DERXW�WKH�HFRV\VWHPV�IRXQG�DURXQG�WKH�*RVKXWHV�
+DZN:DWFK��ZLOGHUQHVV�DUHDV��DQG�OHDYH�QR�WUDFH�RXWGRRU�HWKLFV��

0RVW�YLVLWRUV�WR�WKH�VLWH�FDPH�IURP�1HYDGD�DQG�8WDK��EXW�ZH�DOVR�KDG�JXHVWV�IURP�&DOLIRUQLD��,GDKR��
2KLR��7H[DV��DQG�&DQDGD���7KUHH�VHSDUDWH�VFKRRO�JURXSV�DOVR�YLVLWHG�WKH�VLWH�WR�OHDUQ�DERXW�QRW�RQO\�UDSWRU�
PLJUDWLRQ�HFRORJ\��EXW�DOVR�EDQGLQJ��FRXQWLQJ�DQG�XVLQJ�GDWD�IURP�+:,¶V�VLWHV�WR�OHDUQ�DERXW�VFLHQFH�DQG�
VWDWLVWLFV��:H�DOVR�KRVWHG�D�µORFDOV¶�GD\��LQYLWLQJ�FRPPXQLW\�PHPEHUV�IURP�QHDUE\�DUHDV�WR�FRPH�DQG�
FHOHEUDWH�UDSWRU�PLJUDWLRQ��

�����)$//�0,*5$7,21�$&5266�+:,¶6�1(7:25.�
+DZN:DWFK�,QWHUQDWLRQDO�DQG�SDUWQHUV�RSHUDWHG���IDOO�FRXQW�VLWHV�LQ�������)LJ�������'XULQJ�WKH�������
KRXUV�RI�VWDQGDUGL]HG�REVHUYDWLRQ��ZH�FRXQWHG���������PLJUDWLQJ�ELUGV�RI�SUH\���7KH�SRZHU�DQG�XWLOLW\�RI�
+:,¶V�QHWZRUN�RI�IDOO�FRXQW�VLWHV��DQG�ORQJ�WHUP�PRQLWRULQJ�LQ�JHQHUDO��OLHV�LQ�WKDW�LW�DOORZV�LGHQWLILFDWLRQ�
RI�SDWWHUQV�LQ�UHJLRQDO�UDSWRU�SRSXODWLRQV��ERWK�RYHU�WLPH�DW�D�VLQJOH�VLWH�DQG�DOVR�QHWZRUN�ZLGH���'HFOLQHV�
LQ�FRXQWV�RU�SDVVDJH�UDWHV�IRU�D�VSHFLHV�RU�JURXS�RI�VSHFLHV�DW�WKH�UHJLRQDO�OHYHO�FDQ�KLJKOLJKW�WKH�QHHG�IRU�
PRUH�IRFXVHG�UHVHDUFK�RU�PDQDJHPHQW�DWWHQWLRQ�DW�ORFDO�VFDOHV��ZKLOH�LQFUHDVHV�PD\�LQGLFDWH�WKH�VXFFHVV�
RI�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�HIIRUWV���:KLOH�HDFK�VLWH�LQ�+:,¶V�QHWZRUN�YDULHG�LQ�WHUPV�RI�LQGLYLGXDO�
VSHFLHV�RU�JURXS�FRXQWV��QRWDEOH�QHWZRUN�ZLGH�SDWWHUQV�LQ������LQFOXGHG��7DEOH�����

x %HORZ�DYHUDJH�.HVWUHO�QXPEHUV�DW���RI���VLWHV��QR�VLWHV�Z��DERYH�DYHUDJH�FRXQWV���
�

x %HORZ�DYHUDJH�FRXQWV�IRU�3UDLULH�)DOFRQV�DQG�2VSUH\�DW���RI���VLWHV��
�

x $ERYH�DYHUDJH�0HUOLQ�FRXQWV�DW���RI���VLWHV��RQO\�H[FHSWLRQ�ZDV�0DQ]DQRV�ZLWK�D�FRXQW�EHORZ�
DYHUDJH��WKLV�VLWH�KDG�VHFRQG�ORZHVW�RYHUDOO��DOO�UDSWRUV��FRXQW�LQ����\U�KLVWRU\��

�
x $ERYH�DYHUDJH�FRXQWV�DW�%ULGJHU��&RPPLVVDU\��DQG�*UDQG�&DQ\RQ�IRU�VHFRQG�\HDU�LQ�D�URZ�

RYHUDOO�DQG�IRU�PRVW�VSHFLHV��
�

x %HORZ�DYHUDJH�FRXQWV�IRU�5HG�WDLOHG�+DZNV�DW���RI���VLWHV��LQFOXGLQJ�D�UHFRUG�ORZ�DW�&RUSXV�
&KULVWL��DERYH�DYHUDJH�FRXQWV�DW���VLWHV��

�
x 5HFRUG�KLJKV�IRU��

o *ROGHQ�(DJOHV�DW�&RPPLVVDU\��RQO\�QHWZRUN�VLWH�Z�DERYH�DYHUDJH�*ROGHQ�(DJOH�FRXQW��
o $OO�IDOFRQV�H[FHSW�.HVWUHOV�DQG�1RUWKHUQ�+DUULHUV�DW�WKH�*UDQG�&DQ\RQ�
o %DOG�(DJOHV�DW�&KHODQ�5LGJH�
o 0LVVLVVLSSL�.LWHV�DW�&RUSXV�&KULVWL��VKDWWHUHG�SUHYLRXV�UHFRUG�RI���������

$&.12:/('*0(176�
)LQDQFLDO�VXSSRUW�IRU�WKH������SURMHFW�ZDV�SURYLGHG�E\�WKH�:DOEULGJH�)XQG��0\�*RRG�)XQG�7UXVW��
%DUULFN�*ROGVWULNH�0LQHV��,QF���5(,��6DOW�/DNH�&LW\���1HYDGD�(QHUJ\��6FKDIIQHU�)DPLO\�)RXQGDWLRQ��
+DZN�0LJUDWLRQ�$VVRFLDWLRQ�RI�1RUWK�$PHULFD��DQG�+:,�SULYDWH�GRQRUV�DQG�PHPEHUV��

$V�DOZD\V��ZH�DUH�JUDWHIXO�IRU�WKH�:HVW�:HQGRYHU�3XEOLF�:DWHU�:RUNV�IRU�VXSSO\LQJ�WKH�VHDVRQ¶V�PXFK�
QHHGHG�GULQNLQJ�ZDWHU�DQG�IRU�WKH�&LW\�RI�:HVW�:HQGRYHU�:DWHU�5HFODPDWLRQ�DQG�&RPSRVW�IRU�DOORZLQJ�
XV�WR�GXPS�RXU�OXUH�ELUG�DQG�KXPDQ�FRPSRVW�ZDVWH�DQG�DOORZ�XV�WR�FOHDQ�WKH�ZDVWH�EXFNHWV��:H�DOVR�ZDQW�
WR�WKDQN�WKH�:HQGRYHU�1XJJHW�DQG�WKH�.QLJKWV�,QQ�IRU�SURYLGLQJ�GLVFRXQWHG�KRWHO�DFFRPPRGDWLRQV�WR�RXU�
FUHZPHPEHUV�RQ�RII�GD\V���7KDQNV�DOVR�WR�(LQVWHLQ¶V�%DJHOV�IRU�WKHLU�FRQWLQXRXV�VXSSO\�RI�GHOLFLRXV�IUHVK�
EDJHOV��5REHUW�6WHYHQV�IRU�GRQDWLRQ�RI�ILUHZRRG��DQG�WKH�6DOW�/DNH�5RDVWLQJ�&RPSDQ\�RI�6DOW�/DNH�&LW\�
IRU�WKHLU�RQJRLQJ�JHQHURXV�GRQDWLRQV�RI�KLJK�TXDOLW\�FRIIHH��
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(DFK�\HDU�D�QXPEHU�RI�GHGLFDWHG�YROXQWHHUV�KHOS�RXW�ZLWK�YDULRXV�DVSHFWV�RI�ORJLVWLFV�DQG�GDWD�FROOHFWLRQ��
DQG�ZH�WUXO\�JLYH�VSHFLDO�WKDQNV�WR�DOO�IRU�WKHLU�FRQWLQXHG�VXSSRUW��

)LQDOO\��ZH�FDQ¶W�WKDQN�WKH������ILHOG�FUHZ�HQRXJK��6KHOO\�.UHPHU��6WHYH�6HLEHO��,VWYDQ�%DOD]V��%DOX���
(OOHQ�*ULPP��/DXUHQ�GL%LFFDUL��DQG�0LNH�6KDZ���:LWKRXW�\RXU�VNLOO��GHGLFDWLRQ��DQG�ZLOOLQJQHVV�WR�EUDYH�
LVRODWLRQ�DQG�WKH�HOHPHQWV�RYHU�WKH�FRXUVH�RI�D�ORQJ�ILHOG�VHDVRQ�WKHVH�HIIRUWV�ZRXOG�QRW�EH�SRVVLEOH�
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6KRUW�WDLOHG�+DZN �
6ZDLQVRQ¶V�+DZN � � � �� ��� �� ��� ����
:KLWH�WDLOHG�+DZN ��
=RQH�WDLOHG�+DZN � �
5HG�WDLOHG�+DZN ��� ��� ��� ���� ���� ���� ��� ��
)HUUXJLQRXV�+DZN � � � � � �� � �
5RXJK�OHJJHG�+DZN � �� �� �� �� � � �
8QLGHQWLILHG�EXWHR �� �� �� �� ��� �� �� ��
727$/�%87(26 ��� ��� ��� ���� ���� ���� ��� ������

(DJOHV
*ROGHQ�(DJOH �� �� ���� ��� ��� � �� �
%DOG�(DJOH� �� �� �� ��� �� � � �
8QNQRZQ�HDJOHV �� � � �� � � � �
727$/�($*/(6 ��� ��� ���� ��� ��� �� �� �

)DOFRQV
$PHULFDQ�.HVWUHO � �� �� ��� ��� ��� ��� ���
0HUOLQ ��� �� �� �� �� �� �� ��
3UDLULH�)DOFRQ � � �� � �� �� �� �
3HUHJULQH�)DOFRQ �� � �� �� �� �� �� ���
$SORPDGR�)DOFRQ �
8QLGHQWLILHG�IDOFRQ � � � � �� �� � ��
727$/�)$/&216 ��� �� ��� ��� ���� ��� ��� ����

.LWHV
+RRN�ELOOHG�.LWH �
6ZDOORZ�WDLOHG�.LWH ���
:KLWH�WDLOHG�.LWH ��
0LVVLVVLSSL�.LWH �����
8QLGHQWLILHG�.LWHV �
727$/�.,7(6 �����

8QLGHQWLILHG�5DSWRU � �� �� �� ��� �� � ���
*5$1'�727$/ ���� ���� ���� ���� ����� ���� ���� ������

Hours Counted in 2016

7DEOH������6XPPDU\�RI�WKH������IDOO�IOLJKW�RI�PLJUDWLQJ�UDSWRUV�DFURVV�+:,¶V�PRQLWRULQJ�QHWZRUN���9DOXHV�DUH�FRXQWV�� JUHHQ�LQGLFDWHV�D�
FRXQW�VLJQLILFDQWO\�KLJKHU��RXWVLGH�WKH�����FRQILGHQFH�LQWHUYDO��WKDQ�WKH�KLVWRULF�VLWH�DYHUDJH��UHG�LQGLFDWHV�D�FRXQW�VLJQLILFDQWO\�ORZHU�
WKDQ�DYHUDJH��DQG�EODFN�LQGLFDWHV�D�FRXQW�WKDW�GRHV�QRW�GLIIHU�IURP�WKH�VLWH�DYHUDJH��$VWHULVNV�GHQRWH�D�UHFRUG KLJK�RU�ORZ�FRXQW���In 2016 
HWI monitored fall migration for 4,451.7 hrs and counted 713,979 birds.
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)LJXUH�����/RFDWLRQV�RI�IDOO�+DZN:DWFK�VLWHV�RSHUDWHG�E\�+:,�DQG�SDUWQHUV��V\PEROV�ZLWK�ERUGHUV�
UHSUHVHQW�VLWHV�WKDW�FRQGXFWHG�EDQGLQJ�LQ��������
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)LJXUH�����)DOO�PLJUDWLRQ�IOLJKW�FRPSRVLWLRQ�E\�PDMRU�VSHFLHV�JURXSV�DW�WKH�*RVKXWHV�+DZN:DWFK�
LQ�HDVWHUQ�1HYDGD������±�����YHUVXV�������
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)LJXUH�����)DOO�PLJUDWLRQ�SDVVDJH�UDWHV�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�19�IRU�DOO�PLJUDWLQJ�
UDSWRUV��������������6ROLG�JUH\�OLQHV�UHSUHVHQW�PHDQ��WKLFN��DQG�XSSHU�DQG�ORZHU�����FRQILGHQFH�
LQWHUYDOV��WKLQ��RI�KLVWRULF�FRXQWV�������������DW�WKH�*RVKXWHV���'DVKHG�OLQH��LI�SUHVHQW��UHSUHVHQWV�
WUHQG�IRU�VLJQLILFDQW��S��������TXDGUDWLF�UHJUHVVLRQ�� �
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)LJXUH��D���)DOO�PLJUDWLRQ�SDVVDJH�UDWHV�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�19�IRU�7XUNH\�
9XOWXUHV��2VSUH\V��DQG�1RUWKHUQ�+DUULHUV������±�������'DVKHG�OLQHV�LQGLFDWH�WUHQGV�IRU�VLJQLILFDQW�
�S���������OLQHDU�RU�TXDGUDWLF�UHJUHVVLRQV���6ROLG�JUH\�OLQHV�UHSUHVHQW�PHDQ��WKLFN��DQG�XSSHU�DQG�
ORZHU�����FRQILGHQFH�LQWHUYDOV��WKLQ��RI�KLVWRULF�FRXQWV�������������
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)LJXUH�����/RFDWLRQV�RI�UDSWRUV�EDQGHG�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�19�WKDW�ZHUH�HQFRXQWHUHG�
HOVHZKHUH���&LUFOHV�UHSUHVHQW�UH�HQFRXQWHUV�IURP������WR�������VWDUV�UHSUHVHQW������HQFRXQWHUV�
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$SSHQGL[�$���+LVWRU\�RI�RIILFLDO�REVHUYHU�SDUWLFLSDWLRQ�DW�WKH�*RVKXWHV�+DZN:DWFK�LQ�HDVWHUQ�19��
�����������6LQJOH�REVHUYHU�WKURXJKRXW�ZLWK�RFFDVLRQDO�VFULEH���3ULQFLSDO�REVHUYHUV��������'DYLG�6KHUPDQ�������������-LP�

'DO\������-HII�6PLWK������DQG�)UHG�7LOO\�������������-LP�'DO\�����DQG�)UHG�7LOO\�������������-RKQ�/RZHU������
�����������6LQJOH�REVHUYHU�WKURXJKRXW��WZR�REVHUYHUV�GXULQJ�WKH�SHDN�PRQWK���3ULQFLSDO�REVHUYHUV��������9LFWRU�)D]LR�����DQG�

)UHG�7LOO\�������������%ULDQ�0RQJL�����DQG�)UHG�7LOO\�������������%ULDQ�0RQJL�����DQG�)UHG�7LOO\�������
������7ZR�REVHUYHUV�WKURXJKRXW�ZLWK�WZR�WHDPV�RI�WZR�IRU�D�FRPSDULVRQ�FRXQW�GXULQJ�WKH�SHDN�PRQWK���-RKQ�0DUWLQ������

/LVD%HWK�'DO\������)UHG�7LOO\�������DQG�&DWK\�7LOO\������
������7ZR�REVHUYHUV�WKURXJKRXW�H[FHSW����2FWREHU�����1RYHPEHU��ZLWK�D�VFULEH�WKURXJKRXW���3ULQFLSDO�REVHUYHUV��6WHYH�(QJHO�

����DQG�'DOH�3D\QH������
������7ZR�REVHUYHUV�WKURXJKRXW��WKUHH�REVHUYHUV�GXULQJ�WKH�SHDN�PRQWK��ZLWK�D�VFULEH�WKURXJKRXW���3ULQFLSDO�REVHUYHUV��6WHYH�

(QJHO������0DXUHHQ�2¶0DUD������DQG�)UHG�7LOO\�������
������7ZR�REVHUYHUV�WKURXJKRXW�ZLWK�D�VFULEH�WKURXJKRXW���3ULQFLSDO�REVHUYHUV��(PLO\�7HDFKRXW�����DQG�-HII�0DXUHU������
������7ZR�REVHUYHUV�WKURXJKRXW��WKUHH�REVHUYHUV�GXULQJ�WKH�SHDN�PRQWK��ZLWK�D�VFULEH�WKURXJKRXW���3ULQFLSDO�REVHUYHUV��6WHYH�

(QJHO������-HII�0DXUHU������DQG�)UHG�7LOO\�������
������7ZR�REVHUYHUV�WKURXJKRXW�ZLWK�D�VFULEH�WKURXJK����2FWREHU���3ULQFLSDO�REVHUYHUV��5REHUW�&OHPHQV�����DQG�6XVDQ�

6DODIVN\������
������7ZR�REVHUYHUV�WKURXJKRXW�H[FHSW����2FWREHU�����1RYHPEHU��WKUHH�REVHUYHUV�IRU�WKH�SHDN�PRQWK�ZLWK�D�VFULEH�XQWLO����

2FWREHU���3ULQFLSDO�REVHUYHUV��)UHG�7LOO\�������&DWK\�7LOO\������5REHUW�&OHPHQV������DQG�$DURQ�%DUQD������
������7ZR�REVHUYHUV�WKURXJKRXW�ZLWK�D�VFULEH�IURP����6HSWHPEHU������2FWREHU���3ULQFLSDO�REVHUYHUV��-HVVLH�-HZHOO�����DQG�

1HLOV�0DXPHQHH������
������7ZR�REVHUYHUV�WKURXJKRXW���-HUU\�/LJXRUL������DQG�0LNH�/DQ]RQH������
������7ZR�REVHUYHUV�WKURXJKRXW���-HUU\�/LJXRUL������DQG�$DURQ�%DUQD������
������7ZR�REVHUYHUV�WKURXJKRXW���-HUU\�/LJXRUL�������-HII�0DXUHU������1DWKDQ�0F1HWW������DQG�$DURQ�%DUQD������
������7ZR�REVHUYHUV�WKURXJKRXW���-HUU\�/LJXRUL������DQG�1DWKDQ�0F1HWW������
������7ZR�REVHUYHUV�WKURXJKRXW���1DWKDQ�0F1HWW�����DQG�*UHJ�/HYDQGRVNL������
������)RXU�REVHUYHUV�WKURXJKRXW�URWDWLQJ�GXWLHV�DW�WZR�VLWHV�IRU�FRPSDULVRQ�FRXQW���1DWKDQ�0F1HWW������$GDP�+XWFKLQV������

$OOLVRQ�&HEXOD������(ULF�+DOOLQJVWDG������
������7ZR�REVHUYHUV�WKURXJKRXW���$OOLVRQ�&HEXOD������5LFDUGR�3HUH]�������DQG�1DWKDQ�0F1HWW������
������7ZR�REVHUYHUV�WKURXJKRXW���.HQ�0F(QDQH\������&KULV�-DJHU������DQG�$OOLVRQ�&HEXOD������
������7ZR�REVHUYHUV�WKURXJKRXW���&KULVWLDQ�1XQHV������-RKQ�%HOO������DQG�-HUHP\�5XVVHOO������
������7ZR�REVHUYHUV�WKURXJKRXW���6WHYH�6HLEHO�������*UHJ�/HYDQGRVNL������DQG�$GDP�+XWFKLQV������
������7ZR�REVHUYHUV�WKURXJKRXW���6WHYH�6HLEHO������DQG�-HUHP\�5XVVHOO�������
������7ZR�REVHUYHUV�WKURXJKRXW���$DURQ�9LGXFLFK�����DQG�/DXUHO�)HUUHLUD������
������7ZR�REVHUYHUV�WKURXJKRXW��5DFKHO�6PLWK�������0HJDQ�6KDXE������DQG�.HUU\�5RVV�������
������7ZR�REVHUYHUV�WKURXJKRXW��5DFKHO�6PLWK�������DQG�.HUU\�5RVV��������
������ 7ZR�REVHUYHUV�WKURXJKRXW��6WHYH�6HLEHO�������%U\FH�5RELQVRQ������DQG�&DLWOLQ�'DYLV�����
������7ZR�REVHUYHUV�WKURXJKRXW��5XVVHOO�6HHOH\������5\D�5XEHQWKDOHU������DQG�7RE\�&KLSPDQ������
������7ZR�REVHUYHUV�WKURXJKRXW��5XVVHOO�6HHOH\������5\D�5XEHQWKDOHU������DQG�&KHULQ�6SHQFHU�%RZHU�����
������7ZR�REVHUYHUV�WKURXJKRXW��5XVVHOO�6HHOH\������5\D�5XEHQWKDOHU������,VDEHO�%URIVN\������DQG�-RKQ�*DUUHWW�����
������7ZR�REVHUYHUV�WKURXJKRXW��6WHYH�6HLEHO��������,VWYDQ�%DOD]V�������(OOHQ�*ULPP������/DXUHQ�GL%LFFDUL������DQG�6KHOO\�

.UHPHU�����
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
��1XPEHUV�LQ�SDUHQWKHVHV�LQGLFDWH�WKH�QXPEHU�RI�VHDVRQV�RI�SUHYLRXV�H[SHULHQFH�FRQGXFWLQJ�PLJUDWRU\�UDSWRU�FRXQWV����
LQGLFDWHV�OHVV�FRQFHQWUDWHG�SUHYLRXV�H[SRVXUH���
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$SSHQGL[�%���&RPPRQ�DQG�VFLHQWLILF�QDPHV��VSHFLHV�FRGHV��DQG�UHJXODUO\�DSSOLHG�DJH��VH[��DQG�FRORU�PRUSK�
FODVVLILFDWLRQV�IRU�DOO�PLJUDQW�UDSWRUV�VHHQ�LQ�WKH�*RVKXWH�0RXQWDLQV��1HYDGD��

&20021�1$0(� 6&,(17,),&�1$0(�
63(&,(6�
&2'(� $*(�� 6(;��

&2/25�
0253+��

7XUNH\�9XOWXUH� Cathartes aura� 79� 8� 8� 1$�
2VSUH\� Pandion haliaetus 26� 8� 8� 1$�
1RUWKHUQ�+DUULHU� Circus cyaneus 1+� $�,�%U�8� 0�)�8� 1$�
0LVVLVVLSSL�.LWH� Ictinia mississippiensis 0.� $�,�8� 8� 1$�
6KDUS�VKLQQHG�+DZN� Accipiter striatus 66� $�,�8� 8� 1$�
&RRSHU¶V�+DZN� Accipiter cooperii &+� $�,�8� 8� 1$�
1RUWKHUQ�*RVKDZN� Accipiter gentilis 1*� $�,�8� 8� 1$�
8QNQRZQ�DFFLSLWHU� Accipiter�VSS� 8$� 8� 8� 1$�
5HG�VKRXOGHUHG�+DZN� Buteo lineatus� 56� $�,�8� 8� 1$�
%URDG�ZLQJHG�+DZN� Buteo platypterus� %:� $�,�8� 8� '�/�8�
6ZDQVRQ¶V�+DZN� Buteo swainsoni 6:� 8� 8� '�/�8�
5HG�WDLOHG�+DZN� Buteo jamaicensis 57� $�,�8� 8� '�/�8�
)HUUXJLQRXV�+DZN� Buteo regalis )+� $�,�8� 8� '�/�8�
5RXJK�OHJJHG�+DZN� Buteo lagopus 5/� 8� 8� '�/�8�
8QNQRZQ�EXWHR� Buteo�VSS� 8%� 8� 8� '�/�8�
*ROGHQ�(DJOH� Aquila chrysaetos *(� ,��6��1$��$��8�� 8� 1$�
%DOG�(DJOH� Haliaeetus leucocephalus� %(� ,��6���6���1$��$��8�� 8� 1$�
8QNQRZQ�HDJOH� Aquila�RU�Haliaeetus spp. 8(� 8� 8� 1$�
$PHULFDQ�.HVWUHO� Falco sparverius $.� 8� 0�)�8� 1$�
0HUOLQ� Falco columbarius 0/� $0�%U� $0�8� 1$�
3UDLULH�)DOFRQ� Falco mexicanus 35� 8� 8� 1$�
3HUHJULQH�)DOFRQ� Falco peregrinus 3*� $�,�8� 8� 1$�
8QNQRZQ�IDOFRQ� Falco�VSS� 8)� 8� 8� 1$�
8QNQRZQ�UDSWRU� )DOFRQLIRUPHV 88� 8� 8� 1$�
��$JH�FRGHV��$� �DGXOW��,� �LPPDWXUH��+<���%U� �EURZQ��DGXOW�IHPDOH�RU�LPPDWXUH���8� �XQNQRZQ�DJH��
��6H[�FRGHV��0� �PDOH��)� �IHPDOH��8� �XQNQRZQ��
��&RORU�PRUSK�FRGHV��'� �GDUN�RU�UXIRXV��/� �OLJKW��8�±�XQNQRZQ��1$� �QRW�DSSOLFDEOH��
��*ROGHQ�(DJOH�DJH�FRGHV��,� �,PPDWXUH��MXYHQLOH�RU�ILUVW�\HDU�ELUG��EROG�ZKLWH�ZLQJ�SDWFK�YLVLEOH�EHORZ��EROG�
ZKLWH�LQ�WDLO��QR�PROW��6� �6XEDGXOW��ZKLWH�ZLQJ�SDWFK�YDULDEOH�RU�DEVHQW��REYLRXV�ZKLWH�LQ�WDLO�DQG�PROW�RU�WDZQ\�
EDU�YLVLEOH�RQ�XSSHU�ZLQJ��1$� �1RW�DGXOW��XQNQRZQ�DJH�LPPDWXUH�VXEDGXOW��$� �$GXOW��QR�ZKLWH�LQ�ZLQJV�RU�WDLO��
8� �8QNQRZQ��
��%DOG�(DJOH�DJH�FRGHV��,� �,PPDWXUH��MXYHQLOH�RU�ILUVW�\HDU�ELUG��GDUN�EUHDVW�DQG�WDZQ\�EHOO\��6�� �\RXQJ�
6XEDGXOW��%DVLF�,�DQG�,,�SOXPDJHV��OLJKW�EHOO\��XSVLGH�GRZQ�WULDQJOH�RQ�EDFN��6�� �ROGHU�6XEDGXOW��%DVLF�,,,�
SOXPDJH��KHDG�PRVWO\�ZKLWH�ZLWK�RVSUH\�OLNH�GDUN�H\H�OLQH�DQG�GDUN�EDQG�RQ�WDLO��1$� �1RW�DGXOW��XQNQRZQ�DJH�
LPPDWXUH�VXEDGXOW��$� �$GXOW��LQFOXGHV�QHDU�DGXOW�ZLWK�GDUN�IOHFNV�LQ�KHDG�DQG�GDUN�WDLO�WLS��DQG�DGXOW�ZLWK�ZKLWH�
KHDG�DQG�WDLO��8� �8QNQRZQ��
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