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6WLQJLQJ�RU�9HQRPRXV�,QVHFWV�DQG�5HODWHG�3HVWV�

3��*��.RHKOHU�DQG�'��(��6KRUW
�

0LOOLRQV�RI�SHRSOH�LQ�WKH�8QLWHG�6WDWHV�DUH�LQMXUHG

IURP�YHQRPV�SURGXFHG�E\�LQVHFWV�DQG�RWKHU�DUWKURSRGV

HDFK�\HDU���2I�WKHVH�LQMXULHV�DERXW��������UHVXOW�LQ

VHYHUH�LQMXULHV�DQG�DERXW����UHVXOW�LQ�GHDWKV��7DEOH����

9HQRPV

9HQRPRXV�LQVHFWV�DQG�RWKHU�DUWKURSRGV�SURGXFH

YHQRPV�WKDW�FDQ�EH�FODVVLILHG�DV�

����9HQRPV�WKDW�SURGXFH�EOLVWHUV��YHVLFDWLQJ�WR[LQV�

�H�J���EOLVWHU�EHHWOHV��FHUWDLQ�VWLQJLQJ�FDWHUSLOODUV�

PLOOLSHGHV��

����9HQRPV�WKDW�DWWDFN�WKH�FHQWUDO�QHUYRXV�V\VWHP

�QHXURWR[LQV���H�J���EODFN�ZLGRZ�VSLGHUV��EDUN

VFRUSLRQV��FHUWDLQ�WLFNV��+\PHQRSWHUD��ZKHHO�EXJV��

����9HQRPV�WKDW�GHVWUR\�WLVVXH��F\WRO\WLF�DQG

KDHPRO\WLF���H�J���+\PHQRSWHUD��ILUH�DQWV��JURXQG

VFRUSLRQV��PLWHV��FKLJJHUV��ZKHHO�EXJV��EURZQ

UHFOXVH�VSLGHU��

����7R[LQV�WKDW�SUHYHQW�EORRG�IURP�FORWWLQJ

�KDHPRUUKDJLF���H�J���OLFH��IOHDV��WLFNV��PLWHV��WUXH

EXJV��ELWLQJ�IOLHV��

$OOHUJLF�5HDFWLRQV

+XPDQV�GLIIHU�JUHDWO\�LQ�WKHLU�UHDFWLRQ�WR�DUWKURSRG

YHQRPV���$OOHUJLF�UHDFWLRQV�DUH�RIWHQ�PRUH�LPSRUWDQW

WKDQ�WKH�WR[LF�HIIHFWV�RI�DUWKURSRG�YHQRPV��2I

LQGLYLGXDOV�ZKR�GLH�IURP�DUWKURSRG�YHQRPV�����KDG�DQ

DOOHUJLF�UHDFWLRQ���$OOHUJLF�UHDFWLRQV�WR�VWLQJV�RU�ELWHV

DUH�ZKHQ�VRPHWKLQJ�KDSSHQV�WR�D�SDUW�RI�WKH�ERG\�RWKHU

WKDQ�WKH�LPPHGLDWHO\�DIIHFWHG�DUHD���$OOHUJLF�UHDFWLRQV

DUH�FODVVLILHG�DFFRUGLQJ�WR�WKH�VHYHULW\�

����6OLJKW�JHQHUDO�UHDFWLRQ�LQIODPPDWLRQ��ZHOWV�

LWFKLQJ��PDODLVH�DQG�DQ[LHW\�

����*HQHUDO�UHDFWLRQ�D�VOLJKW�JHQHUDO�UHDFWLRQ�SOXV���RU

PRUH�RI�WKH�IROORZLQJ�V\PSWRPV��VZHOOLQJ��

ZKHH]LQJ��DEGRPLQDO�SDLQ��QDXVHD�RU�YRPLWLQJ�

����6HYHUH�JHQHUDO�UHDFWLRQ�DQ\�RI�WKH�DERYH�SOXV���RU

PRUH�RI�WKH�IROORZLQJ��GLIILFXOW\�LQ�EUHDWKLQJ��

GLIILFXOW\�LQ�VZDOORZLQJ��KRDUVHQHVV��FRQIXVLRQ�RU

IHHOLQJ�RI�LPSHQGLQJ�GLVDVWHU�

����6KRFN�UHDFWLRQ�DQ\�RI�WKH�DERYH�SOXV���RU�PRUH�RI

WKH�IROORZLQJ��F\DQRVLV��IDOO�LQ�EORRG�SUHVVXUH��

FROODSVH��XQFRQVFLRXVQHVV�RU�LQFRQWLQHQFH�
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7DEOH�����'HDWKV�IURP�9HQRPRXV�3HVWV��IURP�3DUULVK�$-06�������

3HVWV 3HUFHQW�RI�7RWDO
1XPEHU�RI�'HDWKV

3HU�<HDU

6QDNHV ���� ��

,QVHFWV�DQG�5HODWHG�3HVWV ���� ��

��������%HHV ���� ��

��������:DVSV ��� ��

��������6SLGHUV ��� ����

��������<HOORZ�-DFNHWV ��� ���

��������+RUQHWV ��� ���

��������6FRUSLRQV ��� ���

��������$QWV ��� ���

2WKHUV ��� �

,QVHFW�VWLQJV�UHVXOW�LQ�UDSLG�SURJUHVVLRQ�RI�WR[LF YLFWLP�ZDUP�DQG�TXLHW�XQWLO�D�SK\VLFLDQ�LV�

HIIHFWV���2I�����GHDWKV������RFFXUUHG�OHVV�WKDQRQH UHDFKHG�

KRXU�DIWHU�EHLQJ�VWXQJ�E\�+\PHQRSWHUD��EHHV��ZDVSV�

\HOORZ�MDFNHWV��RU�KRUQHWV����6SLGHU�ELWHV��KRZHYHU� ����,I�OLWWOH�RU�QR�VZHOOLQJ�RU�GLVFRORUDWLRQ�RFFXUV�DW

KDYH�D�ORQJHU�WLPH�LQWHUYDO�EHWZHHQ�ELWHVDQG�GHDWK WKH�VLWH�RI�ELWH�RU�VWLQJ��WKH�YHQRP�LV�SUREDEO\

ZLWK�����RI����YLFWLPV�G\LQJ�PRUH�WKDQ����KRXUV QHXURWR[LF���$SSO\�LFH�WR�WKH�VLWH�RU�LPPHUVH�WKH

DIWHU�EHLQJ�ELWWHQ���6WDWLVWLFV�DOVR�UHYHDO�WKDW�RI DIIHFWHG�SDUW�RI�ERG\�LQ�LFH�ZDWHU�XQWLO�D�SK\VLFLDQ

VQDNHELWH�YLFWLP�GHDWKV������GLHG���WR����KRXUV�DIWHU LV�UHDFKHG�

EHLQJ�ELWWHQ�DQG�����EHWZHHQ����KRXUV�DQG���GD\V�

UHDFWLRQ�LQ�WKH�SDVW�WR�DUWKURSRG�YHQRPV�RU�KDYH�D:KDW�WR�'R

,QVHFW�VWLQJV�UHTXLUH�TXLFN��SURPSW�DFWLRQ�

����7KH�FDXVDWLYH�RUJDQLVP�PXVW�EH�FDSWXUHG��VDYHG K\SHUVHQVLWLYLW\�WR�DUWKURSRG�YHQRPV�

DQG�LGHQWLILHG� E���&DUU\�LGHQWLILFDWLRQ�RU�WDJV�QRWLQJ�

����,I�D�JHQHUDO�DOOHUJLF�UHDFWLRQ�LV�VXVSHFWHG��RU�WKH F���&RQVLGHU�GHVHQVLWL]DWLRQ��LPPXQL]DWLRQ��

YLFWLP�KDV�D�KLVWRU\�RI�KD\IHYHU��DOOHUJ\�RU� G���&DUU\�DQ�LQVHFW�VWLQJ�NLW��DYDLODEOH�RQO\�ZLWK�D�

DVWKPD��D�GRFWRU�VKRXOG�EH�FRQWDFWHG� SK\VLFLDQ
V�SUHVFULSWLRQ��

LPPHGLDWHO\���$GGLWLRQDO�PHGLFDO�LQIRUPDWLRQ��RQ

SRLVRQLQJV�FDQ�EH�REWDLQHG�IURP�WKH�&HQWHUV�IRU

'LVHDVH�&RQWURO��$WODQWD��*HRUJLD�

���������������RU�WKH�ORFDO�3RLVRQ�&RQWURO�

&HQWHU�

����,I�PDUNHG�VZHOOLQJ�RU�GLVFRORUDWLRQ�RFFXUV�DW��VLWH

RI�ELWH�RU�VWLQJ��WKH�YHQRP�LV�SUREDEO\�

KDHPRO\WLF��KDHPRUUKDJLF�RU�YHVLFDWLQJ���.HHS�

����3HUVRQV�ZKR�KDYH�H[KLELWHG�D�VHYHUH�DOOHUJLF

KLVWRU\�RI�DVWKPD��KD\IHYHU�RU�DOOHUJLHV�VKRXOG�

D���8QGHUJR�VNLQ�WHVWLQJ�WR�GHWHUPLQH�

K\SHUVHQVLWLYLW\�

3UHYHQWLRQ�RI�6WLQJV

6HYHUDO�SURFHGXUHV�FDQ�EH�XVHG�WR�PLQLPL]H

WKH�GDQJHU�RI�EHLQJ�VWXQJ�E\�YHQRPRXV�DUWKURSRGV���

����$YRLG�PRZLQJ�ODZQV�RU�ZRUNLQJ�ZLWK�IORZHULQJ

RUQDPHQWDOV�ZKHQ�EHHV�DQG�ZDVSV�DUH�FROOHFWLQJ

QHFWDU�



6WLQJLQJ�RU�9HQRPRXV�,QVHFWV�DQG�5HODWHG�3HVWV� ������

6HSWHPEHU�����

�)LJXUH����+RQH\�EHH�

����'RQ
W�ZDON�EDUHIRRWHG�LQ�WKH�\DUG� ��)LJXUH�����EXPEOH�EHH��DQG�FDUSHQWHU�EHH���%HHV�DUH

����6ZHHW�LWHPV�OLNH�VRIW�GULQNV��ULSHQHG�IUXLWV�DQG FRQWURO�

ZDWHUPHORQV�DWWUDFW�EHHV�DQG�ZDVSV���.HHS�WKHVH

LWHPV�FRYHUHG�RXWGRRUV���3LFN�IUXLW�DV�LW�ULSHQV�DQG :KHQ�VWXQJ�E\�D�KRQH\�EHH��VFUDSH�WKH�EHH
V

GLVSRVH�RI�URWWHQ�IUXLWV� VWLQJHU�RXW�RI�WKH�ZRXQG�LPPHGLDWHO\���%H�FDUHIXO�QRW

����,I�OLWWOH�RU�QR�VZHOOLQJ�RU�GLVFRORUDWLRQ�RFFXUV�DW \RX�ZLOO�IRUFH�SRLVRQ�LQWR

WKH�VLWH�RI�ELWH�RU�VWLQJ��WKH�YHQRP�LV�SUREDEO\ WKH�ZRXQG���,I�WKH�VWLQJHU�LV

QHXURWR[LF���$SSO\�LFH�WR�WKH�VLWH�RU�LPPHUVH�WKH QRW�UHPRYHG��WKH�SRLVRQ

DIIHFWHG�SDUW�RI�ERG\�LQ�LFH�ZDWHU�XQWLO�D�SK\VLFLDQ JODQG�DWWDFKHG�WR�WKH

LV�UHDFKHG� VWLQJHU�ZLOO�FRQWLQXH�WR

����3HUVRQV�ZKR�KDYH�H[KLELWHG�D�VHYHUH�DOOHUJLF ZRXQG�IRU�VHYHUDO�PLQXWHV��

UHDFWLRQ�LQ�WKH�SDVW�WR�DUWKURSRG�YHQRPV�RU�KDYH�D :DVSV�DQG�RWKHU�EHHV�GR

KLVWRU\�RI�DVWKPD��KD\IHYHU�RU�DOOHUJLHV�VKRXOG� QRW�OHDYH�D�VWLQJHU�DQG�DUH

D���8QGHUJR�VNLQ�WHVWLQJ�WR�GHWHUPLQH

K\SHUVHQVLWLYLW\�WR�DUWKURSRG�YHQRPV� $W�FHUWDLQ�WLPHV�RI�WKH�\HDU��VSULQJ�DQG�HDUO\

E���&DUU\�LGHQWLILFDWLRQ�RU�WDJV�QRWLQJ VXPPHU���KRQH\�EHH�FRORQLHV�GLYLGH�E\�VZDUPLQJ��

K\SHUVHQVLWLYLW\� 6ZDUPV�DUH�QRW�XVXDOO\�D�SUREOHP�XQOHVV�WKH\�ODQG�LQ

F���&RQVLGHU�GHVHQVLWL]DWLRQ��LPPXQL]DWLRQ�� DQ�LQFRQYHQLHQW�VSRW�RU�HQWHU�D�EXLOGLQJ���$�KRQH\�EHH

G���&DUU\�DQ�LQVHFW�VWLQJ�NLW��DYDLODEOH�RQO\�ZLWK�D FRORQ\�LQ�D�EXLOGLQJ�PXVW�EH�UHPRYHG�DIWHU�LW�KDV�EHHQ

SK\VLFLDQ
V�SUHVFULSWLRQ�� NLOOHG�WR�SUHYHQW�SUREOHPV�IURP�RGRUV�RI�GHFD\LQJ

����6WDQG�VWLOO�LI�D�VWLQJLQJ�LQVHFW�LV�QHDU�\RX���,I�LW

DWWDFNV��EUXVK�LW�RII��GRQ
W�VODS��WR�SUHYHQW�D�VWLQJ� ,I�D�EHH�VZDUP�LV�XQGHVLUDEOH�LQ�WUHHV��VKUXEEHU\

����&RQWURO�VWLQJLQJ�DUWKURSRGV�QHDU�KHDYLO\�XVHG FRXQW\�DJHQW�RU�SHVW�FRQWURO�FRPSDQ\�WR�UHPRYH�RU�NLOO

DUHDV� WKH�EHHV���,QVHFWLFLGH�GXVWV�DUH�HIIHFWLYH�IRU�NLOOLQJ�EHH

����,I�DWWDFNHG�E\�D�VZDUP�RI�EHHV��ZDVSV��\HOORZ HIIHFWLYH�FRQWURO���7R�FRQWURO�EHHV�

MDFNHWV�RU�KRUQHWV��OHDYH�WKH�DUHD�LPPHGLDWHO\

XVLQJ�DUPV�WR�SURWHFW�\RXU�IDFH� ����/RFDWH�WKH�FRORQ\�LQ�WKH�ZDOO�DW�QLJKW�E\�WDSSLQJ

6RPH�&RPPRQ�9HQRPRXV�$UWKURSRGV NHHS�WKH�QHVW�DW���(�VR�\RX�PD\�EH�DEOH�WR�IHHO�WKH

3HUWLQHQW�LQIRUPDWLRQ�RQ�FRPPRQ�YHQRPRXV

DUWKURSRGV�LV�LQ�7DEOH��� ����$W�QLJKW��GULOO�D�VPDOO�KROH�LQ�WKH�ZDOO�DERYH�WKH

%HHV KRQH\�EHH�HQWUDQFH�WR�FRORQ\�

%HHV�DUH�RIWHQ�FRQIXVHG�ZLWK�ZDVSV���$OWKRXJK ����6HDO�DOO�HQWUDQFHV�DQG�H[LWV�IURP�WKH�FRORQ\�

FORVHO\�UHODWHG��WKH\�GLIIHU�LQ�PDQ\�ZD\V���%HHV�IHHG

SROOHQ�DQG�QHFWDU�WR�WKHLU�\RXQJ���7KH\�DUH�EHQHILFLDO ����$IWHU���ZHHNV�RU�ZKHQ�DOO�VRXQG�DQG�EHH�DFWLYLW\

LQVHFWV�WKDW�SROOLQDWH�IUXLWV��YHJHWDEOHV�DQG�PDQ\�RWKHU KDV�VWRSSHG��RSHQ�WKH�ZDOO�DQG�UHPRYH�GHDG�EHHV�

SODQWV� FRPE�DQG�KRQH\�

7KH�PRVW�FRPPRQ�EHHV�DUH�WKH�KRQH\�EHH

QRW�FRPPRQO\�VHULRXV�SUREOHPV�DQG�XVXDOO\�UHTXLUH�QR

WR�SXOO�LW�RXW���,I�\RX�GR�

SXPS�SRLVRQ�LQWR�WKH

FDSDEOH�RI�VWLQJLQJ�PDQ\�WLPHV�

EHHV��KRQH\�DQG�RWKHU�SHVWV�

RU�EXLOGLQJV��\RX�PD\�ZLVK�WR�FRQWDFW�D�EHHNHHSHU�

FRORQLHV�LQ�EXLOGLQJV���'XVWV�PD\�EH�DSSOLHG�IRU

DQG�OLVWHQLQJ�IRU�WKH�DUHD�RI�ORXGHVW�EX]]LQJ���%HHV

KHDW�WKURXJK�WKH�ZDOO�

FRORQ\�DQG�DSSO\�GXVW�WKURXJK�LW�RU�DSSO\�WR
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��)LJXUH����3ROLVWHV��ZDVS�

����%XU\�WKH�FRORQ\�VR�YDOXDEOH�KRQH\�EHH�FRORQLHV IHPDOHV�ZKLFK�OD\�HJJV��ZRUNHUV�RU�VWHULOH�IHPDOHV

ZLOO�QRW�EH�DWWUDFWHG�WR�WKH�UHVLGXH�DQG�EH ZKLFK�IHHG�ODUYD�DQG�PD\�OD\�HJJV�ZLWKRXW�PDWLQJ�LI

GHVWUR\HG� WKH�TXHHQ�GLHV�GXULQJ�WKH�VHDVRQ���,Q�WKH�IDOO��TXHHQV

WKH�VXUYLYLQJ�TXHHQV�KLEHUQDWH�LQ�FUDFNV�RI�URFNV�:DVSV

+RUQHWV��\HOORZ WKH�VSULQJ�WKH�TXHHQ�FRPHV�RXW�RI�KLEHUQDWLRQ�DQG

MDFNHWV��3ROLVWHV��)LJXUH���� EXLOGV�D�QHVW�ZLWK�D�IHZ�VKDOORZ�FHOOV���$Q�HJJ�LV�ODLG

PXG�GDXEHUV�DQG�WKH�FLFDGD LQ�HDFK�FHOO�DQG�WKHVH�KDWFK�LQWR�ZRUNHU�ODUYDH�LQ���WR��

NLOOHUV�DUH�DOO�ZDVSV���7KH\ GD\V���7KH�TXHHQ�IHHGV�WKHVH�ODUYDH�ZKLFK�GHYHORS�LQ

DUH�JHQHUDOO\�FRQVLGHUHG�WR ���WR����GD\V�DQG�VSLQ�FRFRRQ�FDSV�RYHU�WKH�FHOOV�DQG

EH�EHQHILFLDO�EHFDXVH�WKH\ FKDQJH�LQWR�SXSDH���$IWHU�WKH�ILUVW�EURRG�HPHUJHV�WKH

DWWDFN�DQG�GHVWUR\�PDQ\ TXHHQ�UHVXPHV�HJJ�OD\LQJ���7KH�ZRUNHUV�WDNH�FKDUJH�RI

KDUPIXO�LQVHFWV�IRXQG WKH�QHVW��HQODUJLQJ�LW�DQG�FDULQJ�IRU�WKH�QHZ�ODUYDH�

DURXQG�KRPHV�DQG�JDUGHQV��

+RUQHWV�DQG�\HOORZ�MDFNHWV 0XG�GDXEHUV�DUH�VROLWDU\�ZDVSV���(DFK�IHPDOH

NLOO�VXFK�SHVWV�DV�KRXVH FRQVWUXFWV�D�FOXPS�RI�PXG�FHOOV���7KHUH�LV�QR�ZRUNHU

IOLHV��EORZ�IOLHV�DQG�YDULRXV FDVH���,Q�WKH�VSULQJ�\RXQJ�DGXOWV�FRPH�RXW�RI�WKHLU

FDWHUSLOODUV���3ROLVWHV�DUH QHVWV�DQG�PDWH���7KH�IHPDOHV�WKHQ�EXLOG�PXG�FHOO

SUHGDWRUV�RI�FRUQ QHVWV���$IWHU�WKH\�FRPSOHWH�WKH�QHVW�WKH\�FDSWXUH�DERXW

HDUZRUPV��DUP\ZRUPV�DQG ���VSLGHUV��SDUDO\]LQJ�HDFK�ZLWK�KHU�VWLQJ�DV�VKH

PDQ\�RWKHU�JDUGHQ�SHVWV�� FDWFKHV�LW���7KHVH�DUH�VWRUHG�LQ�WKH�FHOO�DQG�VKH�OD\V�DQ

7KRXJK�EHQHILFLDO��ZDVSV�DOVR�DWWDFN�SHRSOH���,I HJJ�RQ�RQH�RI�WKH�VSLGHUV�DQG�FDSV�WKH�FHOO�ZLWK�FOD\��

GLVWXUEHG��KRUQHWV��\HOORZ�MDFNHWV�DQG�3ROLVWHV�ZLOO 7KLV�LV�UHSHDWHG�XQWLO�VKH�KDV�EXLOW�RQH�QHVW�FRQWDLQLQJ

VWLQJ���0XG�GDXEHUV�DQG�FLFDGD�NLOOHUV�XVXDOO\�DUH�QRW ��WR����FHOOV���6KH�PD\�WKHQ�EXLOG�RWKHU�QHVWV�LQ�RWKHU

DV�DJJUHVVLYH�DQG�ZLOO�QRW�VWLQJ�XQOHVV�WRXFKHG�RU ORFDWLRQV���2QFH�D�QHVW�LV�ILQLVKHG��VKH�OHDYHV�LW�DQG

DFFLGHQWDOO\�FDXJKW�LQ�FORWKLQJ���,I�ZDVSV�EXLOG�QHVWV QHYHU�UHWXUQV���7KH�ODUYDH�KDWFK�IURP�WKH�HJJV�DQG�IHHG

RQ�KRXVHV�RU�LQ�EXVKHV�ZKHUH�FKLOGUHQ�SOD\�RU�OLYLQJ RQ�WKH�SDUDO\]HG�VSLGHUV���&RPSOHWH�GHYHORSPHQW

DFWLYLWLHV�DUH�FDUULHG�RQ��QHVW�GHVWUXFWLRQ�RU�FKHPLFDO WDNHV�SODFH�LQ�WKH�FHOO���2QH�WR�WKUHH�JHQHUDWLRQV�FDQ

FRQWURO�LV�QHFHVVDU\� GHYHORS�LQ�D�\HDU�

:DVSV�FDQ�XVXDOO\�EH�LGHQWLILHG�E\�WKHLU�QHVWV�DQG 7KH�FLFDGD�NLOOHU�LV�DOVR�D�VROLWDU\�ZDVS���,WV�KDELWV

WKHLU�ORFDWLRQ���+RUQHWV��3ROLVWHV�DQG�PXG�GDXEHUV DUH�VLPLODU�WR�WKH�PXG�GDXEHU�H[FHSW�LW�FRQVWUXFWV�LWV

EXLOG�QHVWV�DERYH�WKH�JURXQG���+RUQHWV�DQG�3ROLVWHV FHOOV�LQ�WKH�VRLO�DQG�SURYLVLRQV�WKH�FHOOV�ZLWK�FLFDGDV�

QHVW�LQ�WUHHV��VKUXEEHU\�DQG�XQGHU�HDYHV���0XG�GDXEHUV

QHVW�XQGHU�HDYHV��SRUFK�URRIV�RU�VLPLODU�VKHOWHUHG :KHQ�D�ZDVS�VWLQJV�LW�LQMHFWV�D�YHQRPRXV�IOXLG

DUHDV���<HOORZ�MDFNHWV�XVXDOO\�EXLOG�WKHLU�QHVWV�LQ�WKH XQGHU�WKH�VNLQ���7KH�YHQRP�FDXVHV�D�SDLQIXO�VZHOOLQJ

JURXQG��EXW�VRPHWLPHV�EXLOG�WKHP�DERYH�WKH�JURXQG�� WKDW�PD\�ODVW�VHYHUDO�GD\V���,Q�VRPH�FDVHV�D�ZDVS�VWLQJ

&LFDGD�NLOOHUV�QHVW�LQ�WKH�JURXQG� PD\�FDXVH�VHYHUH�LOOQHVV�RU�HYHQ�GHDWK�

+RUQHWV�DQG�\HOORZ�MDFNHWV�EXLOG�IRRWEDOO�VKDSHG

SDSHU�OLNH�QHVWV���3ROLVWHV�EXLOG�SDSHU�OLNH�QHVWV�WKDW

UHVHPEOH�D�KRQH\FRPE���0XG�GDXEHUV�EXLOG�FOD\�RU :DVSV�FDQ�EH�HDVLO\�FRQWUROOHG�E\�DSSO\LQJ

PXG�FHOO�QHVWV���&LFDGD�NLOOHUV�GLJ�KRPHV�DERXW�RQH LQVHFWLFLGHV�WR�WKH�QHVW���+RZHYHU��WKHUH�LV�XVXDOO\�D

KDOI�LQFK�DFURVV�DQG�SLOH�WKH�H[FDYDWHG�VRLO�DURXQG�WKH FHUWDLQ�DPRXQW�RI�ULVN���1HVWV�VKRXOG�EH�WUHDWHG�DW

RSHQLQJ� QLJKW�WR�PLQLPL]H�WKH�GDQJHU�RI�EHLQJ�VWXQJ�RU

+RUQHWV��\HOORZ�MDFNHWV�DQG�3ROLVWHV�DUH�VRFLDO DUH�PRUH�HIIHFWLYH�IRU�DHULDO�QHVWV�DQG�GXVWV�DUH�PRUH

LQVHFWV�DQG�WKHLU�FRORQLHV�GHYHORS�LQ�D�VLPLODU�ZD\� HIIHFWLYH�IRU�EHORZ�JURXQG�QHVWV���5HVLGXDO�VSUD\V�FDQ

$GXOW�IHPDOHV�PDNH�XS�WZR�FDVWHV�TXHHQ�RU�IHUWLOH EH�DSSOLHG�IRU�DHULDO�ZDVS�FRQWURO���:KDWHYHU�VSUD\�LV

DQG�PDOHV�OHDYH�WKH�QHVW�DQG�PDWH���7KH�PDOH�GLHV�DQG

XQGHU�EDUN�RI�WUHHV��LQ�EXLOGLQJV��RU�LQ�WKH�JURXQG���,Q

&RQWURO

SURWHFWLYH�FORWKLQJ�VKRXOG�EH�ZRUQ���*HQHUDOO\��VSUD\V

----HyperLink Information---- Link Text: Figure 2 Link Type: Bitmap (Illustration) Link Filename: IMAGE IG:  Polistes Description: drawing of Polistes wasp 
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6HSWHPEHU�����

)LJXUH����6FRUSLRQ�

�����)LJXUH����%ODFN
�����ZLGRZ�VSLGHU�

XVHG��LW�VKRXOG�KDYH�D�TXLFN�NQRFNGRZQ�DJHQW�VXFK�DV FRXUWVKLS�ULWXDO�SULRU�WR�PDWLQJ���6FRUSLRQV�GR�QRW�OD\

V\QHUJL]HG�S\UHWKUXP�RU�S\UHWKURLGV�PL[HG�ZLWK�LW�� HJJV�DQG�WKH�\RXQJ�DUH�ERUQ�DOLYH���$IWHU�ELUWK�WKH

'XVWV�FDQ�EH�DSSOLHG�IRU�FRQWURO�RI�EHORZ�JURXQG�ZDVS \RXQJ�VFRUSLRQV�FOLPE�RQ�WKH�EDFN�RI�WKH�PRWKHU�DQG

QHVWV� UHPDLQ�WKHUH�XQWLO�DIWHU�WKHLU�ILUVW�PROW���6FRUSLRQV�DUH

&RQWURO�3URFHGXUHV

)RU�EHORZ�JURXQG�QHVWV��ORFDWH�QHVW�DQG�PDUN�DUHD

VR�LW�LV�HDV\�WR�ILQG�DIWHU�GDUN���8VH�D�IODVKOLJKW

FRYHUHG�ZLWK�D�UHG�FHOORSKDQH�SDSHU�VR�ZDVSV�VWD\�LQ

WKHLU�QHVW���$W�QLJKW��SXII�GXVWV�LQWR�QHVW�HQWUDQFH�DQG

LPPHGLDWHO\�WKURZ�D�VKRYHOIXO�RI�PRLVW�VRLO�RYHU

HQWUDQFH���%H�FDUHIXO�QRW�WR�VWHS�LQWR�WKH�QHVW�

)RU�DHULDO�QHVWV��VSUD\�QHVWV�ZLWK�SUHVVXUL]HG

FRQWDLQHUV�ZLWK�D�SLQ�VWUHDP�VSUD\�IURP�D�GLVWDQFH����

IW���

,QGRRU�ZDVS�QHVWV�VKRXOG�EH�FRQWUROOHG�DV�KRQH\

EHH�FRORQLHV�

6FRUSLRQV

6FRUSLRQV��)LJXUH����DUH�IODWWHQHG��FUDE�OLNH

DQLPDOV�KDYLQJ�WHQ�OHJV�DQG�D�IOHVK�WDLO��HQGLQJ�LQ�DQ

HQODUJHG�XSWXUQHG�WLS

ZKLFK�EHDUV�D�VWLQJHU��

7KH\�YDU\�LQ�VL]H�IURP

RQH�WR�IRXU�LQFKHV�ORQJ��

7KH\�QRUPDOO\�OLYH

RXWGRRUV��WKRXJK�WKH\�ZLOO

LQYDGH�KRPHV�DQG

EXLOGLQJV�

6FRUSLRQV�ZLOO�VWLQJ��EXW�XVXDOO\�RQO\�ZKHQ

SURYRNHG�RU�GLVWXUEHG���6FRUSLRQ�YHQRP�LV�D

QHXURWR[LQ��EXW�WKH�GRVH�LQMHFWHG�XVXDOO\�LV�LQVXIILFLHQW

WR�SURYH�IDWDO�WR�DQ�DGXOW�KXPDQ���1RQH�RI�WKH�VHYHUDO

VSHFLHV�RI�VFRUSLRQV�ZKLFK�RFFXU�LQ�)ORULGD�LV�FDSDEOH

RI�LQIOLFWLQJ�D�OHWKDO�VWLQJ��KRZHYHU��WKH�VLWH�RI�WKH

VWLQJ�PD\�EH�VRUH�DQG�VZROOHQ�IRU�VRPH�WLPH�

6FRUSLRQV�DUH�PRVW�DFWLYH�DW�QLJKW���7KH\�KLGH

XQGHU�ERDUGV��UXEELVK��RU�VLPLODU�GHEULV�ZKLFK�SURYLGH

VKHOWHU�DQG�SURWHFWLRQ���3ODFHV�FRPPRQO\�LQIHVWHG�LQ�D

KRPH�DUH�XQGHU�WKH�KRXVH�RU�LQ�WKH�DWWLF���7KH\�IHHG�RQ

LQVHFWV��VSLGHUV��RU�VLPLODU�VPDOO�DQLPDO�OLIH�

6FRUSLRQV�KDYH�D�ORQJ�OLIH�F\FOH���7KUHH�WR�ILYH

\HDUV�PD\�EH�QRUPDO���0DOHV�DQG�IHPDOHV�JR�WKURXJK�D

FDQQLEDOLVWLF�DQG�ZLOO�UHDGLO\�HDW�WKHLU�RZQ�VSHFLHV�

)HPDOHV�ZLOO�RIWHQ�HDW�WKHLU�RZQ�\RXQJ�

&RQWURO

0HFKDQLFDOO\�GHVWUR\�DQ\�VFRUSLRQV�IRXQG�LQGRRUV

E\�VZDWWLQJ�RU�FUXVKLQJ���&OHDQ�RXW�DOO�SRVVLEOH�KLGLQJ

SODFHV���7UHDW�KLGLQJ�RU�EUHHGLQJ�DUHDV�ZLWK�VSUD\V��

6HH�7DEOH���DQG�7DEOH���

'XFNV�DQG�FKLFNHQV�ZLOO�HOLPLQDWH�PRVW�VFRUSLRQV

IURP�DURXQG�D�EXLOGLQJ��'XULQJ�GU\�ZHDWKHU�VFRUSLRQV

FDQ�EH�DWWUDFWHG�DQG�WUDSSHG�E\�VSUHDGLQJ�PRLVW�EXUODS

RQ�WKH�JURXQG�DURXQG�LQIHVWHG�DUHDV�

6SLGHUV

$OPRVW�DOO�VSLGHUV�LQ�)ORULGD�DUH�KDUPOHVV�WR�PDQ�

0RVW�VSHFLHV�GR�QRW�ELWH�XQOHVV�SURYRNHG�WR�DWWDFN�

7KH�ZLGRZ�VSLGHUV��SULPDULO\�WKH�VRXWKHUQ�EODFN

ZLGRZ��)LJXUH����DQG

QRUWKHUQ�EODFN�ZLGRZ��DUH

WKH�PRVW�IUHTXHQWO\�IRXQG

YHQRPRXV�VSLGHUV���7KH

EURZQ�UHFOXVH�VSLGHU�LV�QRW

FRQVLGHUHG�WR�EH�HVWDEOLVKHG

LQ�)ORULGD�DOWKRXJK

SK\VLFLDQV�KDYH�GLDJQRVHG

LWV�ELWHV�RQ�SDWLHQWV��

----HyperLink Information---- Link Text: Figure 3 Link Type: Bitmap (Illustration) Link Filename: IMAGE IG:  Scorpion Description: drawing of scorpion 
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6HSWHPEHU�����

)LJXUH����)LUH�DQW�

)LJXUH����:KHHO�EXJ�

)LJXUH����%OLVWHU

� EHHWOH�

)LJXUH� ��� 6DGGOHEDFN

FDWHUSLOODU�

)LUH�$QWV 6WLQJLQJ�&DWHUSLOODUV

)LUH�DQWV��)LJXUH��� 6WLQJLQJ�FDWHUSLOODUV�IUHTXHQWO\�IRXQG�LQ�)ORULGD

ORRN�OLNH�RUGLQDU\�KRXVH DUH�WKH�SXVV�FDWHUSLOODU��VDGGOHEDFN�FDWHUSLOODU��,2

DQWV��KRZHYHU��WKH\�DUH�DQ PRWK�FDWHUSLOODU��DQG�WKH�KDJ�PRWK�FDWHUSLOODU���7KHVH

DJJUHVVLYH�DQW�FDSDEOH�RI FDWHUSLOODUV�IHHG�RQ�YHJHWDWLRQ�DQG�KDYH�VSLQHV�ZKLFK

LQIOLFWLQJ�D�SDLQIXO�VWLQJ�� FDQ�EUHDN�RII�LQ�WKH�VNLQ��:KHQ�WKH�VSLQHV�EUHDN��D

7KH�FRORQ\�RI�LPSRUWHG WR[LQ�IORZV�IURP�WKH�VSLQHV�RQWR�WKH�VNLQ��FDXVLQJ�D

ILUH�DQW�LV�D�PRXQG EXUQLQJ�VHQVDWLRQ�

VRPHWLPHV���IHHW�DFURVV��

:KHHO�%XJ FORWKLQJ��

7KH�ZKHHO�EXJ���)LJXUH����LV�D�SUHGDFLRXV�EXJ

ZLWK�D�FRJ�OLNH�FUHVW�RQ�LWV�WKRUD[���7KH\�IHHG�RQ

LQVHFWV��KRZHYHU��KXPDQV�DUH�ELWWHQ�E\�DFFLGHQWDO 7KLV�LV�D�YHU\�XQXVXDO�DQG�VWULNLQJ�LQVHFW��)LJXUH

FRQWDFW���7KH�EXJ �����,W�LV�EURZQ�ZLWK�D�JUHHQ�EDFN�DQG�IODQNV�RQ�ZKLFK

SHQHWUDWHV�WKH�VNLQ�ZLWK LV�D�FRQVSLFXRXV��EURZQ��RYDO�VKDSHG�FHQWUDO�DUHD

LWV�EHDN�DQG�LQMHFWV�D XVXDOO\�ERUGHUHG�ZLWK�ZKLWH��

VDOLYDU\�IOXLG�XVHG�WR�NLOO 7KH�EURZQ�VSRW�JLYHV�WKH

LWV�SUH\���7KH�IOXLG�FDXVHV DSSHDUDQFH�RI�D�VDGGOH�DQG�WKH

DQ�LPPHGLDWH�LQWHQVH�SDLQ JUHHQ�DUHD�DSSHDUV�WR�EH�D

ZKLFK�ODVWV�����KRXUV�� VDGGOH�EODQNHW��KHQFH��WKH

7KH�EHVW�ZD\�WR�SUHYHQW FRPPRQ�QDPH���,W�PD\�H[FHHG

ZKHHO�EXJ�ELWHV�LV�WR DQ�LQFK�LQ�OHQJWK�DQG�LV�VWRXW

DYRLG�WKH�LQVHFW� ERGLHG���7KH�SULPDU\�QHWWOLQJ

%OLVWHU�%HHWOHV SDLUHG�IOHVK\�SURWXEHUDQFHV

%OLVWHU�EHHWOHV��)LJXUH����DUH�QDUURZ�EHHWOHV�ZLWK�D RI�WKH�ERG\���7KHUH�LV�DOVR�D

QHFN�ZKLFK�LV�VOHQGHUHU�WKDQ�WKH�KHDG�DQG�ZLQJV�� URZ�RI�VPDOOHU�VWLQJLQJ�RUJDQV

$GXOW�EHHWOHV�FDQ RQ�HDFK�VLGH���7KLV�FDWHUSLOODU

UHOHDVH�D�IOXLG�ZKLFK IHHGV�RQ�PDQ\�SODQWV�LQFOXGLQJ

FDXVHV�EOLVWHUV�RQ KLELVFXV�DQG�SDOPV��EXW�DSSHDUV�WR�VKRZ�OLWWOH�KRVW

KXPDQ�VNLQ���7KH�ODUYDH SUHIHUHQFH�

RI�EOLVWHU�EHHWOHV�DUH

KDUPOHVV�WR�PDQ�DQG

DUH�SUHGDFHRXV�RQ�RWKHU

LQVHFWV���7KH�DGXOW ,W�LV�D�FRQYH[��VWRXW�ERGLHG�ODUYD��DOPRVW����ORQJ

EHHWOHV�IHHG�RQ�IROLDJH� ZKHQ�PDWXUH�DQG�FRPSOHWHO\�FRYHUHG�ZLWK�JUD\�WR

DQG�SHUVRQV�RIWHQ�FRPH EURZQ�KDLUV���8QGHU�WKH�VRIW�KDLUV�DUH�VWLII�VSLQHV�WKDW

LQWR�FRQWDFW�ZKHQ DUH�DWWDFKHG�WR�SRLVRQ�JODQGV���:KHQ�WRXFKHG��WKHVH

PRYLQJ�WKURXJK

LQIHVWHG�YHJHWDWLRQ�

7KH�RQO\�VXLWDEOH�FRQWURO�RI�EOLVWHU�EHHWOHV�LV

DYRLGDQFH�RI�LQGLYLGXDO�EHHWOHV�RU�FKHPLFDO�DSSOLFDWLRQ

WR�FURS�SODQWV���,W�LV�QHFHVVDU\�WR�FKHFN

UHFRPPHQGDWLRQV�IRU�WKH�FURS�WR�GHWHUPLQH�WKH

FKHPLFDO�WR�EH�XVHG�

:KHQ�ZRUNLQJ�LQ�DQ�LQIHVWHG�DUHD��ZHDU�SURWHFWLYH

6DGGOHEDFN�&DWHUSLOODU

KDLUV�DUH�ERUQH�RQ�WKH�EDFN�RI

WRZDUG�WKH�IURQW�DQG�KLQG�HQGV

3XVV�&DWHUSLOODU

----HyperLink Information---- Link Text: Figure 5 Link Type: Bitmap (Illustration) Link Filename: IG080d.gif Description: drawing of fire ant 
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���)LJXUH����,R�PRWK

���FDWHUSLOODU�

)LJXUH������3XVV

� FDWHUSLOODU�

)LJXUH�����9HOYHW�DQW�

SRLVRQRXV�VSLQHV�EUHDN ERUQH�RQ�IOHVK\�WXEHUFOHV�

RII�LQ�WKH�VNLQ�DQG�FDXVH DQG�WKH�VSLQHV�DUH�XVXDOO\

VHYHUH�SDLQ��3XVV \HOORZ�ZLWK�EODFN�WLSV��

FDWHUSLOODUV��)LJXUH��� 7KH\�IHHG�RQ�D�ZLGH�UDQJH

IHHG�RQ�D�YDULHW\�RI RI�SODQWV��KRZHYHU�L[RUD

EURDGOHDI�WUHHV�DQG DQG�URVHV�DUH�IDYRULWH

VKUXEV��EXW�SUHIHU�RDNV KRVWV�

DQG�FLWUXV���,Q�)ORULGD�

WKHUH�DSSHDU�WR�EH�WZR�JHQHUDWLRQV�SHU�\HDU��RQH�LQ

VSULQJ�DQG�WKH�RWKHU�LQ�WKH�IDOO���1DWXUDO�HQHPLHV�NHHS

WKHVH�FDWHUSLOODUV�DW�ORZ�QXPEHUV�GXULQJ�PRVW�\HDUV� 9HOYHW�DQWV��)LJXUH����

KRZHYHU��WKH\�SHULRGLFDOO\�EHFRPH�QXPHURXV� EHORQJ�WR�D�ODUJH�IDPLO\�RI

7KH�IHPDOHV�DUH�VROLWDU\�+DJ�0RWK�&DWHUSLOODU

7KLV�FDWHUSLOODU�LV�OLJKW�WR�GDUN�EURZQ�LQ�FRORU���,W HIILFLHQW��ODUJH�VWLQJHU���0RVW

KDV�QLQH�SDLUV�RI�YDULDEOH�OHQJWK�ODWHUDO�SURFHVVHV�WKDW VSHFLHV�DUH�SDUDVLWLF�RQ

EHDU�WKH�VWLQJLQJ�KDLUV���7KHVH�SURFHVVHV�DUH�FXUYHG VROLWDU\�EHHV�DQG�ZDVS

DQG�WZLVWHG�DQG�OLNHQHG�E\�VRPH�WR�WKH�GLVKHYHOHG�KDLU VSHFLHV�

RI�D�KDJ��IRU�ZKLFK�LW�LV�DSWO\�QDPHV���,W�LV�IRXQG�RQ

YDULRXV�IRUHVW�WUHHV�DQG�RUQDPHQWDO�VKUXEV��EXW�LV�QRW +XPDQV�DUH�XVXDOO\

DV�FRPPRQ�DV�WKH�RWKHU�VWLQJLQJ�VSHFLHV� VWXQJ�E\�YHOYHW�DQWV�ZKHQ�WKH�IHPDOH�ZDVS�LV

DJDLQVW�WKH�ERG\�LQ�FORWKLQJ�RU�EHGGLQJ��6LQFH�WKH,2�0RWK�&DWHUSLOODU

7KLV�LV�D�SDOH�JUHHQ�FDWHUSLOODU��)LJXUH�����ZLWK

\HOORZ�DQG�UHG�VWULSHV���,W�RIWHQ�H[FHHGV����LQ�OHQJWK

DQG�LV�IDLUO\�VWRXW�ERGLHG���7KH�QHWWOLQJ�RUJDQV�DUH�

9HOYHW�$QW

ZLQJOHVV��DQW�OLNH�ZDVSV��

SDUDVLWLF�ZDVSV�ZLWK�DQ

DFFLGHQWDOO\�VWHSSHG�RQ�ZLWK�EDUH�IHHW�RU�WUDSSHG

ZDVS�LV�VROLWDU\�DQG�URDPLQJ��FRQWURO�LV�GLIILFXOW�

----HyperLink Information---- Link Text: Figure 9 Link Type: Bitmap (Illustration) Link Filename:ig099f9.gif Description: drawing of a puss caterpillar 
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7DEOH�����6XPPDU\�RI�,PSRUWDQW�6WLQJLQJ�$UWKURSRGV�

3HVW 'HVFULSWLRQ 1HVW %LWLQJ�RU�6WLQJLQJ�$ELOLW\

+RQH\�%HH ����LQ���\HOORZ�DQG�EODFN�RU 0DGH�RI�ZD[�FHOOV��IRXQG�LQ�ZDOO <HV
EURZQ��ERG\�FRYHUHG�ZLWK YRLGV�RU�XQGHU�VODE�IRXQGDWLRQV�
KDLUV�

%XPEOH�%HH ��LQ���EODFN�DQG�\HOORZ�ERG\ 0DGH�RI�ZD[�FHOOV��EHORZ <HV
FRYHUHG�ZLWK�KDLU� JURXQG��XQGHU�VODEV��LQ�ZOO�YRLGV�

+RUQHWV�DQG� ����LQ���EODFN�ZLWK�\HOORZ�RU 0DGH�RI�SDSHU\�PDWHULDO���1HVWV <HV
<HOORZ�-DFNHWV ZKLWH�PDUNLQJV� HLWKHU�DHULDO�RU�EHORZ�JURXQG�RU

ERWK���1HVWV�ODUJH�DQG�JOREXODU�

3ROLVWHV ������LQ���EODFN�RU�EURZQ�ZLWK 0DGH�RI�SDSHU\�PDWHULDO���2QH <HV
UHG�DQG�D�IHZ�VPDOO�\HOORZ FLUFXODU�FRPE�RI�FHOOV�RSHQLQJ
PDUNLQJV� GRZQZDUG�FRPPRQO\�XQGHU

HDYHV�RU�ZLQGRZ�OHGJHV�

0XG�'DXEHUV ������LQ���EODFN�DQG�\HOORZ��RU 0DGH�RI�FOD\�RU�PXG���8VXDOO\ 5DUHO\�VWLQJ�
PHWDOOLF�EOXH��RU�VKLQ\�EODFN� DORQJ�HDYHV�RU�LQ�JDUDJHV�

&LFDGD�NLOOHU �×�LQ���EODFN�ZLWK�\HOORZ 6ROLWDU\��GLJV�LQ�VRLO� )HPDOHV�VWLQJ�RQO\�ZKHQ
PDUNLQJV� KDQGOHG�

6FRUSLRQ ����LQ���KDYH����OOHJV�ZLWK�WDLO +LGH�XQGHU�ERDUGV��UXEELVK��DQG <HV����)ORULGD�VSHFLHV�GR�QRW
ZKLFK�EHDUV�D�VWLQJHU� GHEULV��VROLWDU\� KDYH�D�OHWKDO�VWLQJ�

6SLGHUV 'HSHQG�RQ�VSHFLHV����OHJV��� :LGHVSUHDG�DQG�VROLWDU\ %URZQ�UHFOXVH�DQG�ZLGRZ
ERG\�UHJLRQV� VSLGHUV�DUH�WKH�RQO\

GDQJHURXV�VSHFLHV���2WKHU
VSHFLHV�DUH�QRW�FRQVLGHUHG
GDQJHURXV�

�����%URZQ�5HFOXVH %URZQ�ZLWK�ILGGOH�OLNH�PDUN <HV
RQ�FHSKDORWKRUD[����H\HV�

�����%ODFN�:LGRZ %ODFN�ZLWK�UHG�KRXUJODVV <HV
PDUN�RQ�XQGHUVLGH�RI
DEGRPHQ����H\HV�

)LUH�$QWV ���������LQ���\HOORZLVK�WR�GDUN 0RXQGV������LQ��KLJK�ZLWK <HV
UHG�ZLWK�VWLQJHU�RQ�HQG�RI VXUURXQGLQJ�YHJHWDWLRQ
DEGRPHQ� XQGLVWXUEHG�

:KHHO�%XJ ���×�LQ���FRJ�OLNH�ZKHHO�RQ 6ROLWDU\��RFFXU�LQ�YHJHWDWLRQ�DQG %LWH�RQO\�ZKHQ�KDQGOHG�
WRS�RI�WKRUD[� GHEULV�
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