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APPENDIX XXV 
EXECUTIVE SUMMARY: SCALLOPED HAMMERHEAD SHARK 
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7$%/(��� ��,8&1�WKUHDW�VWDWXV�RI�VFDOORSHG�KDPPHUKHDG�VKDUN��6SK\UQD�OHZLQL��LQ�WKH�,QGLDQ�2FHDQ�

&RPPRQ�QDPH� 6FLHQWLILF�QDPH�
,8&1�WKUHDW�VWDWXV���

*OREDO�
VWDWXV� :,2� (,2�

6FDOORSHG�KDPPHUKHDG�
VKDUN�

6SK\UQD�OHZLQL� (QGDQJHUHG� (QGDQJHUHG� ±�
,8&1� �,QWHUQDWLRQDO�8QLRQ�IRU�&RQVHUYDWLRQ�RI�1DWXUH��:,2� �:HVWHUQ�,QGLDQ�2FHDQ��(,2� �(DVWHUQ�,QGLDQ�2FHDQ�
6RXUFHV��,8&1�������%DXP������

,1',$1�2&($1�672&.�±�0$1$*(0(17�$'9,&(�
6WRFN�VWDWXV��7KH�FXUUHQW� ,8&1�WKUHDW�VWDWXV�RI� µ(QGDQJHUHG¶�DSSOLHV� WR�VFDOORSHG�KDPPHUKHDG�VKDUNV�JOREDOO\�DQG�
VSHFLILFDOO\�IRU�WKH�ZHVWHUQ�,QGLDQ�2FHDQ��7DEOH�����7KH�HFRORJLFDO�ULVN�DVVHVVPHQW��(5$��FRQGXFWHG�IRU�WKH�,QGLDQ�
2FHDQ� E\� WKH� :3(%� DQG� 6&� LQ� ����� �,27&±����±6&��±,1)��� 5HYB��� FRQVLVWHG� RI� D� VHPL�TXDQWLWDWLYH� ULVN�
DVVHVVPHQW� DQDO\VLV� WR� HYDOXDWH� WKH� UHVLOLHQFH� RI� VKDUN� VSHFLHV� WR� WKH� LPSDFW� RI� D� JLYHQ� ILVKHU\�� E\� FRPELQLQJ� WKH�
ELRORJLFDO� SURGXFWLYLW\� RI� WKH� VSHFLHV� DQG� LWV� VXVFHSWLELOLW\� WR� HDFK� ILVKLQJ� JHDU� W\SH�� 6FDOORSHG�KDPPHUKHDG� VKDUN�
UHFHLYHG�D�ORZ�YXOQHUDELOLW\�UDQNLQJ��1R������LQ�WKH�(5$�UDQN�IRU�ORQJOLQH�JHDU�EHFDXVH�LW�ZDV�HVWLPDWHG�DV�RQH�RI�WKH�
OHDVW� SURGXFWLYH� VKDUN� VSHFLHV�� EXW� ZDV� DOVR� FKDUDFWHULVHG� E\� D� ORZHU� VXVFHSWLELOLW\� WR� ORQJOLQH� JHDU�� 6FDOORSHG�
KDPPHUKHDG�VKDUN�ZDV�HVWLPDWHG�DV�WKH�VL[WK�PRVW�YXOQHUDEOH�VKDUN�VSHFLHV�LQ�WKH�(5$�UDQNLQJ�IRU�SXUVH�VHLQH�JHDU��
EXW�ZLWK�ORZHU�OHYHOV�RI�YXOQHUDELOLW\�FRPSDUHG�WR�ORQJOLQH�JHDU��EHFDXVH�WKH�VXVFHSWLELOLW\�ZDV�ORZHU�IRU�SXUVH�VHLQH�
JHDU��7KHUH�LV�D�SDXFLW\�RI�LQIRUPDWLRQ�DYDLODEOH�RQ�WKLV�VSHFLHV�DQG�WKLV�VLWXDWLRQ�LV�QRW�H[SHFWHG�WR�LPSURYH�LQ�WKH�
VKRUW� WR�PHGLXP� WHUP��7KHUH� LV� QR� TXDQWLWDWLYH� VWRFN� DVVHVVPHQW� RU� EDVLF� ILVKHU\� LQGLFDWRUV� FXUUHQWO\� DYDLODEOH� IRU�
VFDOORSHG�KDPPHUKHDG�VKDUN�LQ�WKH�,QGLDQ�2FHDQ�WKHUHIRUH�WKH�VWRFN�VWDWXV�LV�KLJKO\�XQFHUWDLQ��6FDOORSHG�KDPPHUKHDG�
VKDUNV� DUH� FRPPRQO\� WDNHQ� E\� D� UDQJH� RI� ILVKHULHV� LQ� WKH� ,QGLDQ�2FHDQ�� 7KH\� DUH� H[WUHPHO\� YXOQHUDEOH� WR� JLOOQHW�
ILVKHULHV�� )XUWKHUPRUH�� SXSV� RFFXS\� VKDOORZ� FRDVWDO� QXUVHU\� JURXQGV�� RIWHQ� KHDYLO\� H[SORLWHG� E\� LQVKRUH� ILVKHULHV��
%HFDXVH�RI� WKHLU� OLIH�KLVWRU\�FKDUDFWHULVWLFV�±� WKH\�DUH� UHODWLYHO\� ORQJ� OLYHG� �RYHU����\HDUV���DQG�KDYH� UHODWLYLW\� IHZ�
RIIVSULQJ������SXSV�HDFK�\HDU���WKH�VFDOORSHG�KDPPHUKHDG�VKDUN�LV�YXOQHUDEOH�WR�RYHUILVKLQJ��7KHUHIRUH�VWRFN�VWDWXV�
UHPDLQV�XQFHUWDLQ��7DEOH�����
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�
���7KH�SURFHVV�RI�WKH�WKUHDW�DVVHVVPHQW�IURP�,8&1�LV�LQGHSHQGHQW�IURP�WKH�,27&�DQG�LV�SUHVHQWHG�IRU�LQIRUPDWLRQ�SXUSRVH�RQO\�
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2XWORRN��0DLQWDLQLQJ�RU� LQFUHDVLQJ�HIIRUW�ZLOO� SUREDEO\� UHVXOW� LQ� IXUWKHU�GHFOLQHV� LQ�ELRPDVV� DQG�SURGXFWLYLW\��7KH�
LPSDFW� RI� SLUDF\� LQ� WKH�ZHVWHUQ� ,QGLDQ�2FHDQ� KDV� UHVXOWHG� LQ� WKH� GLVSODFHPHQW� DQG� VXEVHTXHQW� FRQFHQWUDWLRQ� RI� D�
VXEVWDQWLDO�SRUWLRQ�RI�ORQJOLQH�ILVKLQJ�HIIRUW�LQWR�FHUWDLQ�DUHDV�LQ�WKH�VRXWKHUQ�DQG�HDVWHUQ�,QGLDQ�2FHDQ��,W�LV�WKHUHIRUH�
XQOLNHO\�WKDW�FDWFK�DQG�HIIRUW�RQ�VFDOORSHG�KDPPHUKHDG�VKDUN�ZLOO�GHFOLQH�LQ�WKHVH�DUHDV�LQ�WKH�QHDU�IXWXUH��DQG�PD\�
UHVXOW�LQ�ORFDOLVHG�GHSOHWLRQ��7KH�IROORZLQJ�VKRXOG�EH�QRWHG��

x 7KH�DYDLODEOH�HYLGHQFH�LQGLFDWHV�FRQVLGHUDEOH�ULVN�WR�WKH�VWRFN�VWDWXV�DW�FXUUHQW�HIIRUW�OHYHOV����
x 7KH� SULPDU\� VRXUFH� RI� GDWD� WKDW� GULYH� WKH� DVVHVVPHQW� �WRWDO� FDWFKHV�� LV� KLJKO\� XQFHUWDLQ� DQG� VKRXOG� EH�

LQYHVWLJDWHG�IXUWKHU�DV�D�SULRULW\��
x 1RWLQJ�WKDW�FXUUHQW�UHSRUWHG�FDWFKHV��SUREDEO\�ODUJHO\�XQGHUHVWLPDWHG��DUH�HVWLPDWHG�DW�DQ�DYHUDJH�a���W�RYHU�

WKH�ODVW�ILYH�\HDUV��a���W� LQ�������PDLQWDLQLQJ�RU�LQFUHDVLQJ�HIIRUW�ZLOO�SUREDEO\�UHVXOW�LQ�IXUWKHU�GHFOLQHV�LQ�
ELRPDVV�DQG�SURGXFWLYLW\��

x 0HFKDQLVPV� QHHG� WR� EH� GHYHORSHG� E\� WKH� &RPPLVVLRQ� WR� HQFRXUDJH� &3&V� WR� FRPSO\�ZLWK� WKHLU� UHSRUWLQJ�
UHTXLUHPHQW�RQ�VKDUNV��

�
6833257,1*�,1)250$7,21�

�,QIRUPDWLRQ�FROODWHG�IURP�UHSRUWV�RI�WKH�:RUNLQJ�3DUW\�RQ�(FRV\VWHPV�DQG�%\FDWFK�DQG�RWKHU�VRXUFHV�DV�FLWHG��

&216(59$7,21�$1'�0$1$*(0(17�0($685(6�

6FDOORSHG�KDPPHUKHDG�VKDUN�LQ�WKH�,QGLDQ�2FHDQ�DUH�FXUUHQWO\�VXEMHFW�WR�D�QXPEHU�RI�&RQVHUYDWLRQ�DQG�0DQDJHPHQW�
0HDVXUHV�DGRSWHG�E\�WKH�&RPPLVVLRQ��

x 5HVROXWLRQ�������RQ�WKH�UHFRUGLQJ�RI�FDWFK�DQG�HIIRUW�E\�ILVKLQJ�YHVVHOV�LQ�WKH�,27&�DUHD�RI�FRPSHWHQFH�VHWV�
RXW�WKH�PLQLPXP�ORJERRN�UHTXLUHPHQWV�IRU�SXUVH�VHLQH��ORQJOLQH��JLOOQHW��SROH�DQG�OLQH��KDQGOLQH�DQG�WUROOLQJ�
ILVKLQJ�YHVVHOV�RYHU����PHWUHV�OHQJWK�RYHUDOO�DQG�WKRVH�XQGHU����PHWUHV�LI�WKH\�ILVK�RXWVLGH�WKH�((=V�RI�WKHLU�
IODJ�6WDWHV�ZLWKLQ�WKH�,27&�DUHD�RI�FRPSHWHQFH��$V�SHU�WKLV�5HVROXWLRQ��FDWFK�RI�DOO�VKDUNV�PXVW�EH�UHFRUGHG�
�UHWDLQHG�DQG�GLVFDUGHG���

x 5HVROXWLRQ�������RQ�D�VFLHQWLILF�DQG�PDQDJHPHQW�IUDPHZRUN�RQ�WKH�FRQVHUYDWLRQ�RI�VKDUN�VSHFLHV�FDXJKW�LQ�
DVVRFLDWLRQ� ZLWK� ,27&� PDQDJHG� ILVKHULHV� SURKLELWV�� DV� DQ� LQWHULP� SLORW� PHDVXUH�� WKH� UHWHQWLRQ� RQERDUG��
WUDQVKLSPHQW�� ODQGLQJ� RU� VWRULQJ� DQ\� SDUW� RU� ZKROH� FDUFDVV� RI� RFHDQLF� ZKLWHWLS� VKDUNV� �&DUFKDUKLQXV�
ORQJLPDQXV�� �DQG� UHTXHVWV� IRU� DOO� RWKHU� VSHFLHV��E\�DOO� YHVVHOV�RQ� WKH� ,27&�UHFRUG�RI� DXWKRULVHG�YHVVHOV�RU�
DXWKRULVHG�WR�ILVK�IRU�WXQD�RU�WXQD�OLNH�VSHFLHV��ZLWK�WKH�H[FHSWLRQ�RI�REVHUYHUV�ZKR�DUH�SHUPLWWHG�WR�FROOHFW�
ELRORJLFDO� VDPSOHV� �YHUWHEUDH�� WLVVXHV�� UHSURGXFWLYH� WUDFWV�� VWRPDFKV�� IURP� RFHDQLF�ZKLWHWLS� VKDUNV� WKDW� DUH�
GHDG�DW�KDXOEDFN�DQG�DUWLVDQDO�ILVKHULHV�IRU�WKH�SXUSRVH�RI�ORFDO�FRQVXPSWLRQ��DQG�ZLOO�FRQGXFW�D�UHYLHZ�DQG�
DQ�HYDOXDWLRQ�RI�WKH�LQWHULP�PHDVXUH�LQ�������

x 5HVROXWLRQ� ������ RQ� D� 5HJLRQDO� 2EVHUYHU� 6FKHPH� UHTXLUHV� GDWD� RQ� VKDUN� LQWHUDFWLRQV� WR� EH� UHFRUGHG� E\�
REVHUYHUV�DQG�UHSRUWHG�WR�WKH�,27&�ZLWKLQ�����GD\V��7KH�5HJLRQDO�2EVHUYHU�6FKHPH��526��VWDUWHG�RQ��VW�-XO\�
������

x 5HVROXWLRQ� ������&RQFHUQLQJ� WKH� FRQVHUYDWLRQ� RI� VKDUNV� FDXJKW� LQ� DVVRFLDWLRQ� ZLWK� ILVKHULHV� PDQDJHG� E\�
,27&�LQFOXGHV�PLQLPXP�UHSRUWLQJ�UHTXLUHPHQWV�IRU�VKDUNV��FDOOV�IRU�IXOO�XWLOLVDWLRQ�RI�VKDUNV�DQG�LQFOXGHV�D�
UDWLR�RI�ILQ�WR�ERG\�ZHLJKW�IRU�VKDUN�ILQV�UHWDLQHG�RQERDUG�D�YHVVHO��

x 5HVROXWLRQ�������0DQGDWRU\�VWDWLVWLFDO�UHTXLUHPHQWV� IRU� ,27&�0HPEHUV�DQG�&RRSHUDWLQJ�1RQ�&RQWUDFWLQJ�
3DUWLHV��&3&¶V��LQGLFDWHG�WKDW�WKH�SURYLVLRQV��DSSOLFDEOH�WR�WXQD�DQG�WXQD�OLNH�VSHFLHV��DUH�DSSOLFDEOH�WR�VKDUN�
VSHFLHV��

([WUDFWV�IURP�5HVROXWLRQV���������������������DQG��������
5(62/87,21� ������ 21�7+(�5(&25',1*�2)�&$7&+�$1'� ())257� %<� ),6+,1*�9(66(/6� ,1� 7+(� ,27&�
$5($�2)�&203(7(1&(�
3DUD�����(DFK� IODJ�&3&�VKDOO� HQVXUH� WKDW�DOO�SXUVH� VHLQH�� ORQJOLQH�� JLOOQHW��SROH�DQG� OLQH�� KDQGOLQH�DQG� WUROOLQJ� ILVKLQJ�YHVVHOV�
IO\LQJ�LWV�IODJ�DQG�DXWKRUL]HG�WR�ILVK�VSHFLHV�PDQDJHG�E\�,27&�EH�VXEMHFW�WR�D�GDWD�UHFRUGLQJ�V\VWHP��
3DUD�����VWDUW���7KH�IODJ�6WDWH�DQG�WKH�6WDWHV�ZKLFK�UHFHLYH�WKLV�LQIRUPDWLRQ�VKDOO�SURYLGH�DOO�WKH�GDWD�IRU�DQ\�JLYHQ�\HDU�WR�WKH�
,27&�6HFUHWDULDW�E\�-XQH���WK�RI�WKH�IROORZLQJ�\HDU�RQ�DQ�DJJUHJDWHG�EDVLV��
5(62/87,21� ������ 21�$� 6&,(17,),&� $1'�0$1$*(0(17� )5$0(:25.�21� 7+(� &216(59$7,21� 2)�
6+$5.�63(&,(6�&$8*+7�,1�$662&,$7,21�:,7+�,27&�0$1$*('�),6+(5,(6�
3DUD�����&3&V��HVSHFLDOO\�WKRVH�WDUJHWLQJ�VKDUNV��VKDOO�VXEPLW�GDWD�IRU�VKDUNV��DV�UHTXLUHG�E\�,27&�GDWD�UHSRUWLQJ�SURFHGXUHV��
5(62/87,21�������21�$�5(*,21$/�2%6(59(5�6&+(0(�
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3DUD������2EVHUYHUV�VKDOO���
E��2EVHUYH�DQG�HVWLPDWH�FDWFKHV�DV�IDU�DV�SRVVLEOH�ZLWK�D�YLHZ� WR� LGHQWLI\LQJ�FDWFK�FRPSRVLWLRQ�DQG�PRQLWRULQJ�GLVFDUGV��E\�
FDWFKHV�DQG�VL]H�IUHTXHQF\�
5HVROXWLRQ� ������0$1'$725<�67$7,67,&$/�5(48,5(0(176�)25� ,27&�0(0%(56�$1'�&223(5$7,1*�
121�&2175$&7,1*�3$57,(6��&3&¶6��
3DUD�����7KH�SURYLVLRQV��DSSOLFDEOH�WR�WXQD�DQG�WXQD�OLNH�VSHFLHV��VKDOO�DOVR�EH�DSSOLFDEOH�WR�WKH�PRVW�FRPPRQO\�FDXJKW�VKDUN�
VSHFLHV�DQG��ZKHUH�SRVVLEOH��WR�WKH�OHVV�FRPPRQ�VKDUN�VSHFLHV��
5(62/87,21� ������ &21&(51,1*� 7+(� &216(59$7,21� 2)� 6+$5.6� &$8*+7� ,1� $662&,$7,21�:,7+�
),6+(5,(6�0$1$*('�%<�,27&�
3DUD�����&3&V�VKDOO�DQQXDOO\� UHSRUW�GDWD� IRU�FDWFKHV�RI�VKDUNV�� LQ�DFFRUGDQFH�ZLWK�,27&�GDWD� UHSRUWLQJ�SURFHGXUHV�� LQFOXGLQJ�
DYDLODEOH�KLVWRULFDO�GDWD��
3DUD�����&3&V�VKDOO�WDNH�WKH�QHFHVVDU\�PHDVXUHV�WR�UHTXLUH�WKDW� WKHLU�ILVKHUPHQ�IXOO\�XWLOLVH�WKHLU�HQWLUH�FDWFKHV�RI�VKDUNV��)XOO�
XWLOLVDWLRQ�LV�GHILQHG�DV�UHWHQWLRQ�E\�WKH�ILVKLQJ�YHVVHO�RI�DOO�SDUWV�RI�WKH�VKDUN�H[FHSWLQJ�KHDG��JXWV�DQG�VNLQV��WR�WKH�SRLQW�RI�ILUVW�
ODQGLQJ��

),6+(5,(6�,1',&$7256�

6FDOORSHG�KDPPHUKHDG�VKDUN��*HQHUDO�

6FDOORSHG� KDPPHUKHDG� VKDUN� �6SK\UQD� OHZLQL�� LV� ZLGHO\� GLVWULEXWHG� DQG� FRPPRQ� LQ� ZDUP� WHPSHUDWH� DQG� WURSLFDO�
ZDWHUV��)LJ������,W�LV�DOVR�IRXQG�LQ�HVWXDULQH�DQG�LQVKRUH�ZDWHUV��,Q�VRPH�DUHDV��WKH�VFDOORSHG�KDPPHUKHDG�VKDUN�IRUPV�
ODUJH�UHVLGHQW�SRSXODWLRQV��,Q�RWKHU�DUHDV��ODUJH�VFKRROV�RI�VPDOO�VL]HG�VKDUNV�DUH�NQRZQ�WR�PDNH�VHDVRQDO�PLJUDWLRQV�
SROHZDUGV��7KHLU�DJJUHJDWLQJ�KDELW�PDNHV�ODUJH�VFKRROV�KLJKO\�YXOQHUDEOH�WR�ILVKLQJ��/DUJH�&38(V�FDQ�EH�UHFRUGHG�
HYHQ�ZKHQ�VWRFNV�DUH�VHYHUHO\�GHSOHWHG��%DXP�HW�DO���������$Q�DVVHVVPHQW�RI�SRSXODWLRQ�UHERXQG�SRWHQWLDO�RI����VKDUN�
VSHFLHV� LQ� WKH� 3DFLILF�2FHDQ� UDQNHG� 6SK\UQD� OHZLQL� DV� RQH� RI� WKH� VSHFLHV�ZLWK� WKH� SRRUHVW� DELOLW\� WR� UHFRYHU� IURP�
LQFUHDVHG�PRUWDOLW\��6PLWK�HW�DO���������6FDOORSHG�KDPPHUKHDG�VKDUNV�IHHGV�RQ�SHODJLF�ILVKHV��UD\V�DQG�RFFDVLRQDOO\�
RWKHU� VKDUNV�� VTXLGV�� OREVWHUV�� VKULPSV� DQG� FUDEV�� 7DEOH� �� RXWOLQHV� VRPH� RI� WKH� NH\� OLIH� KLVWRU\� WUDLWV� RI� VFDOORSHG�
KDPPHUKHDG�VKDUN�LQ�WKH�,QGLDQ�2FHDQ��
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)LJ�� ��� 6FDOORSHG� KDPPHUKHDG� VKDUN�� 7KH� ZRUOGZLGH� GLVWULEXWLRQ� RI� WKH� VFDOORSHG� KDPPHUKHDG� VKDUN� �VRXUFH��
ZZZ�LXFQUHGOLVW�RUJ����

7$%/(��� �6FDOORSHG�KDPPHUKHDG�VKDUN��%LRORJ\�RI�,QGLDQ�2FHDQ�VFDOORSHG�KDPPHUKHDG�VKDUN��6SK\UQD�OHZLQL��

3DUDPHWHU� 'HVFULSWLRQ�

5DQJH�DQG�
VWRFN�VWUXFWXUH�
�

7KH�VFDOORSHG�KDPPHUKHDG�VKDUN�LV�ZLGHO\�GLVWULEXWHG�DQG�FRPPRQ�LQ�ZDUP�WHPSHUDWH�DQG�WURSLFDO�ZDWHUV�GRZQ�WR�����P��,W�
LV� DOVR� IRXQG� LQ� HVWXDULQH� DQG� LQVKRUH� ZDWHUV�� ,Q� VRPH� DUHDV�� WKH� VFDOORSHG� KDPPHUKHDG� VKDUN� IRUPV� ODUJH� UHVLGHQW�
SRSXODWLRQV��,Q�RWKHU�DUHDV��ODUJH�VFKRROV�RI�VPDOO�VL]HG�VKDUNV�DUH�NQRZQ�WR�PLJUDWH�VHDVRQDOO\�SROHZDUGV��$UHD�RI�RYHUODS�
ZLWK�,27&�PDQDJHPHQW�DUHD� �KLJK��
7KHUH�LV�QR�LQIRUPDWLRQ�DYDLODEOH�RQ�VWRFN�VWUXFWXUH��

*URZWK�DQG�
/RQJHYLW\�

7KH�PD[LPXP�DJH�IRU�$WODQWLF�2FHDQ�VFDOORSHG�KDPPHUKHDGV� LV�HVWLPDWHG� WR�EH�RYHU����\HDUV�ZLWK� WKH� ODUJHVW� LQGLYLGXDOV�
UHDFKLQJ�RYHU�����FP�7/���,Q�WKH�(DVWHUQ�,QGLDQ�2FHDQ��IHPDOHV�DUH�UHSRUWHG�WR�UHDFK�����P�7/�

0DWXULW\�
������

0DOHV� LQ� WKH�HDVWHUQ�,QGLDQ�2FHDQ�PDWXUH�DW� DURXQG���������FP�7/��)HPDOHV�PDWXUH�DW�DERXW�����FP�7/��,Q� WKH�QRUWKHUQ�
*XOI�RI�0H[LFR�IHPDOHV�DUH�EHOLHYHG�WR�PDWXUH�DW�DERXW����\HDUV�DQG�PDOHV�DW��±���\HDUV��

5HSURGXFWLRQ�
�

7KH� VFDOORSHG� KDPPHUKHDG� VKDUN� LV� YLYLSDURXV�ZLWK� D� \RON� VDF�SODFHQWD�� /LWWHUV� FRQVLVW� RI� ��±��� SXSV� �PHDQ ������� 7KH�
UHSURGXFWLYH�F\FOH�LV�DQQXDO�DQG�WKH�JHVWDWLRQ�SHULRG�LV��±���PRQWKV��7KH�QXUVHU\�DUHDV�DUH�LQ�VKDOORZ�FRDVWDO�ZDWHUV��

x )HFXQGLW\��PHGLXP������SXSV� 

x *HQHUDWLRQ�WLPH����±���\HDUV� 

x *HVWDWLRQ�3HULRG���±���PRQWKV 

x 5HSURGXFWLYH�F\FOH�LV�DQQXDO 

6L]H��OHQJWK�
DQG�ZHLJKW��

7KH�PD[LPXP�VL]H� IRU�$WODQWLF�2FHDQ� VFDOORSHG�KDPPHUKHDGV� LV� HVWLPDWHG� WR�EH�RYHU����� FP�7/�� � ,Q� WKH�(DVWHUQ� ,QGLDQ�
2FHDQ��IHPDOHV�DUH�UHSRUWHG�WR�UHDFK�����P�7/�
1HZ�ERUQ�SXSV�DUH�DURXQG���±���FP�7/�DW�ELUWK�LQ�WKH�HDVWHUQ�,QGLDQ�2FHDQ��

6RXUFHV��6WHYHQV�	�/\OH�������-RUJHQVHQ�HW�DO�������

6FDOORSHG�KDPPHUKHDG�VKDUN��)LVKHULHV�

6FDOORSHG�KDPPHUKHDG�VKDUNV�DUH�RIWHQ�WDUJHWHG�RU�WDNHQ�DV�DQ�LQFLGHQWDO�E\FDWFK�E\�VRPH�VHPL�LQGXVWULDO��DUWLVDQDO�
DQG� UHFUHDWLRQDO� ILVKHULHV� DQG�RIWHQ� IRU� LQGXVWULDO� ILVKHULHV� �SHODJLF� ORQJOLQH� WXQD� DQG� VZRUGILVK� ILVKHULHV� DQG�SXUVH�
VHLQH� ILVKHU\�� �7DEOH� ���� 7KHUH� LV� OLWWOH� LQIRUPDWLRQ� RQ� WKH� ILVKHULHV� SULRU� WR� WKH� HDUO\� ����¶V�� DQG� VRPH� FRXQWULHV�
FRQWLQXH�QRW� WR�FROOHFW� VKDUN�GDWD�ZKLOH�RWKHUV�GR�FROOHFW� LW�EXW�GR�QRW� UHSRUW� LW� WR� ,27&�� ,W�DSSHDUV� WKDW� VLJQLILFDQW�
FDWFKHV� RI� VKDUNV� KDYH� JRQH� XQUHFRUGHG� LQ� VHYHUDO� FRXQWULHV�� )XUWKHUPRUH�� PDQ\� FDWFK� UHFRUGV� SUREDEO\� XQGHU�
UHSUHVHQW�WKH�DFWXDO�FDWFKHV�RI�VKDUNV�EHFDXVH�WKH\�GR�QRW�DFFRXQW�IRU�GLVFDUGV��L�H��GR�QRW�UHFRUG�FDWFKHV�RI�VKDUNV�IRU�
ZKLFK�RQO\�WKH�ILQV�DUH�NHSW�RU�RI�VKDUNV�XVXDOO\�GLVFDUGHG�EHFDXVH�RI�WKHLU�VL]H�RU�FRQGLWLRQ��RU�WKH\�UHIOHFW�GUHVVHG�
ZHLJKWV�LQVWHDG�RI�OLYH�ZHLJKWV��)$2�DOVR�FRPSLOHV�ODQGLQJV�GDWD�RQ�HODVPREUDQFKV��EXW�WKH�VWDWLVWLFV�DUH�OLPLWHG�E\�
WKH�ODFN�RI�VSHFLHV�VSHFLILF�GDWD�DQG�GDWD�IURP�WKH�PDMRU�IOHHWV��

7KH�,8&1�DVVHVVPHQW�IRU�HDFK�RI�WKH�PDMRU�JHRJUDSKLF�UHJLRQV�ZKHUH�WKH�VFDOORSHG�KDPPHUKHDG�RFFXUV��%DXP�HW�DO��
�������VXJJHVWV�D�����GHFOLQH� LQ�DEXQGDQFH�RYHU� WKH�VWXG\�SHULRG��EDVHG� ODUJHO\�RQ� WKH�REVHUYDWLRQV�E\�'XGOH\�	�
6LPSIHQGRUIHU��������ZKLFK�LQGLFDWH�WKDW�LQ�WKH�ZHVWHUQ�,QGLDQ�2FHDQ�FDWFK�SHU�XQLW�HIIRUW�RI�6SK\UQD�OHZLQL�GHFOLQHG�
VLJQLILFDQWO\�IURP�����±�����LQ�VKDUN�QHW�FDWFKHV�RII�WKH�EHDFKHV�RI�.ZD�=XOX�1DWDO��6RXWK�$IULFD��,W�REVHUYHG�WKDW�
6SK\UQD�OHZLQL�LV�FDSWXUHG�WKURXJKRXW�PXFK�RI�LWV�UDQJH�LQ�WKH�,QGLDQ�2FHDQ��LQFOXGLQJ�LOOHJDO�WDUJHWLQJ�RI�WKH�VSHFLHV�
LQ�VHYHUDO�DUHDV��/DQGLQJV�UHSRUWHG�WR�)$2�E\�2PDQ��VXUYH\V�RI�ODQGLQJV�VLWHV�LQ�2PDQ�DQG�LQWHUYLHZV�ZLWK�ILVKHUV�
DOVR�VXJJHVW�WKDW�FDWFKHV�RI�6SK\UQD�OHZLQL�KDYH�GHFOLQHG�VXEVWDQWLDOO\��,8&1�������%DXP�RS��FLW���������7KH�VSHFLHV�
IDFHV�KHDY\� ILVKLQJ�SUHVVXUH� LQ� WKH� UHJLRQ�� DQG� VLPLODU�GHFOLQHV� LQ� DEXQGDQFH� DUH� DOVR� LQIHUUHG� LQ�RWKHU�DUHDV�RI� LWV�
UDQJH�� 3DSHUV� SUHVHQWHG� DW� ,27&�:3(%� LQ� ����� VKRZ�KDUYHVWLQJ� RI� VFDOORSHG�KDPPHUKHDG�QHRQDWHV� DQG� MXYHQLOH�
SXSV�LQ�WKH�DUWLVDQDO�ILVKHULHV�RI�ERWK�.HQ\D�DQG�,QGRQHVLD��

7KH�SUDFWLFH�RI�VKDUN�ILQQLQJ�LV�FRQVLGHUHG�WR�EH�UHJXODUO\�RFFXUULQJ�DQG�RQ�WKH�LQFUHDVH�IRU�WKLV�VSHFLHV��&ODUNH�HW�DO��
������&ODUNH�������+ROPHV�HW�DO��������DQG�WKH�E\FDWFK�UHOHDVH�LQMXU\�UDWH�LV�XQNQRZQ�EXW�SUREDEO\�KLJK��

������������������������������������������������������
�
���0DS�RI�GLVWULEXWLRQ�LQ�WKH�,QGLDQ�2FHDQ�LV�QRW�FRUUHFWO\�UHSUHVHQW�VSHFLHV�GLVWULEXWLRQ��ZKLFK�LV�PXFK�ZLGHU��LQFOXGLQJ�
0DGDJDVFDU��6H\FKHOOHV�±�ZKROH�0DVFDUHQH�VKRDOV�DQG�LVODQGV�FKDLQ��(��5RPDQRY�SHUV�FRP��DQG�WR�0DOGLYHV��5DQGDOO�DQG�
$QGHUVRQ��������
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7$%/(��� �(VWLPDWHG�IUHTXHQF\�RI�RFFXUUHQFH�DQG�E\FDWFK�PRUWDOLW\�LQ�WKH�,QGLDQ�2FHDQ�SHODJLF�ILVKHULHV�

*HDUV� 36� //� %%�752/�+$1'� *,//� 81&/�6:2� 781$�
)UHTXHQF\� UDUH� FRPPRQ� DEVHQW� FRPPRQ�� XQNQRZQ�
)LVKLQJ�0RUWDOLW\� XQNQRZQ� XQNQRZQ� XQNQRZQ� XQNQRZQ� XQNQRZQ� XQNQRZQ�
3RVW�UHOHDVH�PRUWDOLW\� XQNQRZQ� XQNQRZQ� XQNQRZQ�� XQNQRZQ� XQNQRZQ� XQNQRZQ�

6RXUFHV��5RPDQRY�������������'XGOH\�	�6LPSIHQGRUIHU�������5RPDQRY�HW�DO�������

6FDOORSHG�KDPPHUKHDG�VKDUN��&DWFK�WUHQGV�

7KH�FDWFK�HVWLPDWHV�IRU�VFDOORSHG�KDPPHUKHDG��7DEOH����DUH�KLJKO\�XQFHUWDLQ�DV�LV�WKHLU�XWLOLW\�LQ�WHUPV�RI�PLQLPXP�
FDWFK� HVWLPDWHV�� )LYH� &3&V� KDYH� UHSRUWHG� GHWDLOHG� GDWD� RQ� VKDUNV� �L�H�� $XVWUDOLD�� (8� �6SDLQ�� 3RUWXJDO� DQG�8QLWHG�
.LQJGRP���,�5��,UDQ��6RXWK�$IULFD��DQG�6UL�/DQND��ZKLOH�WKLUWHHQ�&3&V�KDYH�UHSRUWHG�SDUWLDO�GDWD�RU�GDWD�DJJUHJDWHG�
IRU� DOO� VSHFLHV� �L�H�� %HOL]H�� &KLQD�� -DSDQ�� 5HS�� RI� .RUHD�� ,QGRQHVLD�� 0DOD\VLD�� 2PDQ�� 6H\FKHOOHV�� 0DXULWLXV��
3KLOLSSLQHV��8.�WHUULWRULHV��9DQXDWX���

7$%/(��� �&DWFK�HVWLPDWHV�IRU�VFDOORSHG�KDPPHUKHDG�VKDUN
�LQ�WKH�,QGLDQ�2FHDQ�IRU������WR������
&DWFK� � ����� ����� �����

0RVW�UHFHQW�FDWFK��UHSRUWHG��
6FDOORSHG�KDPPHUKHDG�VKDUN� ����W� ���W� ���W�

QHL�VKDUNV� �������W� �������W� �������W�

0HDQ�FDWFK��UHSRUWHG��RYHU�WKH�ODVW���\HDUV�
�����±����� 

6FDOORSHG�KDPPHUKHDG�VKDUN� � � ���W�

QHL�VKDUNV� � � �������W�

�FDWFKHV�OLNHO\�WR�EH�PLVLGHQWLILHG�ZLWK�WKH�VPRRWK�KDPPHUKHDG�VKDUN��6��]\JDHQD��ZKLFK�LV�DQ�RFHDQLF�VSHFLHV��
1HL�VKDUNV��QRW�HOVHZKHUH�LQGLFDWHG�VKDUNV�

1RWH�WKDW�WKH�FDWFKHV�UHFRUGHG�IRU�VKDUNV�DUH�WKRXJKW�LQFRPSOHWH��7KH�FDWFKHV�RI�VKDUNV�DUH�XVXDOO\�QRW�UHSRUWHG�DQG�
ZKHQ�WKH\�DUH�WKH\�PLJKW�QRW�UHSUHVHQW�WKH�WRWDO�FDWFKHV�RI�WKLV�VSHFLHV�EXW�VLPSO\�WKRVH�UHWDLQHG�RQ�ERDUG��,W�LV�DOVR�
OLNHO\�WKDW�WKH�DPRXQWV�UHFRUGHG�UHIHU�WR�ZHLJKWV�RI�SURFHVVHG�VSHFLPHQV��QRW�WR�OLYH�ZHLJKWV��,Q������WZR�FRXQWULHV�
UHSRUWHG�FDWFKHV�RI�VFDOORSHG�KDPPHUKHDG�VKDUNV�LQ�WKH�,27&�UHJLRQ���

$�UHFHQW�SURMHFW�HVWLPDWHG�SRVVLEOH�KDPPHUKHDG�VKDUN�FDWFKHV�IRU�IOHHWV�FRXQWULHV�EDVHG�RQ�WKH�UDWLR�RI�VKDUN�FDWFK�
RYHU�WDUJHW�VSHFLHV�E\�PHWLHU��0XUXD�HW�DO��������7KH�HVWLPDWLRQ�ZDV�GRQH�XVLQJ�WDUJHW�VSHFLHV�QRPLQDO�FDWFK�IURP�WKH�
,27&�GDWDEDVH�DQG�DVVXPLQJ�WKDW�WDUJHW�FDWFKHV�KDYH�EHHQ�DFFXUDWHO\�GHFODUHG��7KH�HVWLPDWHG�FDWFK�IURP�WKLV�VWXG\�
KLJKOLJKWHG�WKDW�WKH�SRVVLEOH�XQGHUHVWLPDWLRQ�RI�RFHDQLF�ZKLWHWLS�VKDUN�LQ�WKH�,27&�GDWDEDVH�LV�FRQVLGHUDEOH��L�H��WKH�
HVWLPDWHG�FDWFK�LV�DURXQG����WLPHV�KLJKHU�WKDQ�WKH�GHFODUHG�UHSRUW�DQG�FRQWDLQHG�LQ�WKH�,27&�GDWDEDVH���$OWKRXJK�WKLV�
ILJXUH�QHHGV�WR�EH�IXUWKHU�LQYHVWLJDWHG��LW�JLYHV�D�JOREDO�ILJXUH�RI�WKH�OHYHO�RI�XQGHUUHSRUWLQJ�IRU�RFHDQLF�ZKLWHWLS�LQ�
VKDUN�LQ�WKH�,QGLDQ�2FHDQ��

6FDOORSHG�KDPPHUKHDG�VKDUN��1RPLQDO�DQG�VWDQGDUGLVHG�&38(�7UHQGV�
'DWD� QRW� DYDLODEOH� DW� WKH� ,27&� 6HFUHWDULDW�� +RZHYHU�� ,QGLDQ� ORQJOLQH� UHVHDUFK� VXUYH\V�� LQ� ZKLFK� VFDOORSHG�
KDPPHUKHDG�VKDUNV�FRQWULEXWHG�XS�WR����RI�UHJLRQDO�FDWFK��GHPRQVWUDWH�GHFOLQLQJ�FDWFK�UDWHV�RYHU�WKH�SHULRG�����±
������-RKQ�	�9DUJKHVH��������&38(�LQ�6RXWK�$IULFDQ�SURWHFWLYH�QHW�VKRZV�VWHDG\�GHFOLQH�IURP�������

6FDOORSHG�KDPPHUKHDG�VKDUN��$YHUDJH�ZHLJKW�LQ�WKH�FDWFK�E\�ILVKHULHV�
'DWD�QRW�DYDLODEOH��

6FDOORSHG�KDPPHUKHDG�VKDUN��1XPEHU�RI�VTXDUHV�ILVKHG�

&DWFK�DQG�HIIRUW�GDWD�QRW�DYDLODEOH��

672&.�$66(660(17�

1R�TXDQWLWDWLYH�VWRFN�DVVHVVPHQW�IRU�VFDOORSHG�KDPPHUKHDG�VKDUN�KDV�EHHQ�XQGHUWDNHQ�E\�WKH�,27&�:RUNLQJ�3DUW\�
RQ�(FRV\VWHPV�DQG�%\FDWFK��

/,7(5$785(�&,7('�

%DXP�-��&ODUNH�6��'RPLQJR�$��'XFURFT�0��/DPyQDFD�$)��*DLERU�1��*UDKDP�5��-RUJHQVHQ�6��.RWDV�-(��0HGLQD�(��
0DUWLQH]�2UWL]� -�� 0RQ]LQL� 7DFFRQH� GL� 6LWL]DQR� -�� 0RUDOHV� 05�� 1DYDUUR� 66�� 3pUH]�-LPpQH]� -&�� 5XL]� &��
6PLWK�:��9DOHQWL�69�	�9RRUHQ�&0��������6SK\UQD� OHZLQL��,Q�� ,8&1������� ,8&1�5HG�/LVW�RI�7KUHDWHQHG�
6SHFLHV��9HUVLRQ����������ZZZ�LXFQUHGOLVW�RUJ!��'RZQORDGHG�RQ����6HSWHPEHU������



,27&±����±6&��±5>(@�
�

3DJH�����RI�����
�

&ODUNH�6� �������8VH� RI� VKDUN� ILQ� WUDGH� GDWD� WR� HVWLPDWH� KLVWRULF� WRWDO� VKDUN� UHPRYDOV� LQ� WKH�$WODQWLF�2FHDQ��$TXDW�
/LYLQJ�5HV������������

&ODUNH�6&��0F$OOLVWHU�0.��0LOQHU�*XOODQG�(-��.LUNZRRG�*3��0LFKLHOVHQV�&*-��$JQHZ�'-��3LNLWFK�(.��1DNDQR�+��
6KLYML�06��������*OREDO�HVWLPDWHV�RI�VKDUN�FDWFKHV�XVLQJ�WUDGH�UHFRUGV�IURP�FRPPHUFLDO�PDUNHWV��(FRO�/HWW�
������������

'XGOH\� 6)-�� 6LPSIHQGRUIHU� &$� ������� 3RSXODWLRQ� VWDWXV� RI� ��� VKDUN� VSHFLHV� FDXJKW� LQ� WKH� SURWHFWLYH� JLOOQHV� RII�
.ZD=XOX�1DWDO�EHDFKHV��6RXWK�$IULFD��0DU�)UHVKZ�5HV������������

+ROPHV�%+��6WHLQNH�'��:DUG�5'��������,GHQWLILFDWLRQ�RI�VKDUN�DQG�UD\�ILQV�XVLQJ�'1$�EDUFRGLQJ��)LVK�5HV��������
����

,8&1��������,8&1�6SHFLHV�6XUYLYDO�&RPPLVVLRQ¶V�6KDUN�6SHFLDOLVW�*URXS��5HYLHZ�RI�&KRQGULFKWK\DQ�)LVKHV�
,8&1��������,8&1�5HG�/LVW�RI�7KUHDWHQHG�6SHFLHV��9HUVLRQ���������ZZZ�LXFQUHGOLVW�RUJ��
-RKQ�0(��9DUJKHVH�%&��������'HFOLQH�LQ�&38(�RI�RFHDQLF�VKDUNV�LQ�WKH�,QGLDQ�((=��XUJHQW�QHHG�IRU�SUHFDXWLRQDU\�

DSSURDFK��,27&±����±:3(%��±���
-RUJHQVHQ�6-��.OLPOH\�$3��0XKOLD�0HOR�$)��������6FDOORSHG�KDPPHUKHDG�VKDUN�6SK\UQD�OHZLQL��XWLOL]HV�GHHS�ZDWHU��

K\SR[LF�]RQH�LQ�WKH�*XOI�RI�&DOLIRUQLD��-�)LVK�%LRO���������������
.HPEDUHQ� ''�� &KRGULMDK� 8�� 6XPDQ� $� ������� 6L]H� GLVWULEXWLRQ� DQG� VH[� UDWLR� RI� VFDOORSHG� KDPPHUKHDG� VKDUNV�

�6SK\UQD� OHZLQL�� LQ� ,QGLDQ� 2FHDQ� DW� VRXWKHUQ� SDUW� RI� -DYD� DQG� 1XVD� 7HQJJDUD�� ,QGRQHVLD�� ,27&±����±
:3(%��±�����

.\DOR�.%��6WHSKHQ�1��������6KDUN�E\FDWFK� �� VPDOO�VFDOH� WXQD�ILVKHU\� LQWHUDFWLRQV�DORQJ� WKH�.HQ\DQ�FRDVW�� ,27&±
����±:3(%��±�����

0XUXD�+��6DQWRV�01��&KDYDQFH�3��$PDQGH�-��6HUHW�%��3RLVVRQ�)��$UL]�-��$EDVFDO�)-��%DFK�3��&RHOKR�5�	�.RUWD�0�
�������(8�SURMHFW�IRU�WKH�SURYLVLRQ�RI�VFLHQWLILF�DGYLFH�IRU�WKH�SXUSRVH�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�(832$�
VKDUNV��D�EULHI�RYHUYLHZ�RI�WKH�UHVXOWV�IRU�,QGLDQ�2FHDQ��,27&±����±:3(%��±���5DQGDOO�-(��$QGHUVRQ�5&�
�������$QQRWDWHG�FKHFNOLVW�RI�WKH�HSLSHODJLF�DQG�VKRUH�ILVKHV�RI�WKH�0DOGLYH�,VODQGV��,FKWK\RORJLFDO�%XOOHWLQ��
�������S���

5RPDQRY�(9��������%\FDWFK�LQ�WKH�WXQD�SXUVH�VHLQH�ILVKHULHV�RI�WKH�ZHVWHUQ�,QGLDQ�2FHDQ��)LVK�%XOO������������
5RPDQRY�(9��������%\FDWFK�DQG�GLVFDUGV�LQ�WKH�6RYLHW�SXUVH�VHLQH�WXQD�ILVKHULHV�RQ�)$'�DVVRFLDWHG�VFKRROV�LQ�WKH�

QRUWK�HTXDWRULDO�DUHD�RI�WKH�:HVWHUQ�,QGLDQ�2FHDQ��:HVWHUQ�,QGLDQ�2FHDQ�-�0DU�6FL�����������
5RPDQRY�(��%DFK�3��5RPDQRYD�1��������3UHOLPLQDU\�HVWLPDWHV�RI�E\FDWFKHV�LQ�WKH�ZHVWHUQ�HTXDWRULDO�,QGLDQ�2FHDQ�

LQ�WKH�WUDGLWLRQDO�PXOWLILODPHQW�ORQJOLQH�JHDUV�������������,27&�:RUNLQJ�3DUW\�RQ�(FRV\VWHPV�DQG�%\FDWFK�
�:3(%��%DQJNRN��7KDLODQG��������2FWREHU�����������S�

6PLWK� 6(�� $X� ':� 	� 6KRZ� &� ������� ,QWULQVLF� UHERXQG� SRWHQWLDOV� RI� ��� VSHFLHV� RI� 3DFLILF� VKDUNV�� 0DULQH� DQG�
)UHVKZDWHU�5HVHDUFK��������±�����

6WHYHQV�-'��/\OH�-0��������%LRORJ\�RI�WKUHH�KDPPHUKHDG�VKDUNV��(XVSK\UD�EORFKLL��6SK\UQD�PRNDUUDQ�DQG�6��OHZLQL��
IRUP�1RUWKHUQ�$XVWUDOLD��$XVWUDOLDQ�-�0DU�)UHVKZ�5HV�������±����

�
�  
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