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 1DWLRQDO� 3ROOLQDWRU� ZHHN� LV� -XQH� ��-��� DQG� LV� D�
WLPH� WR� UHFRJQL]H� WKH� LPSRUWDQFH� RI� SROOLQDWRUV�� 
3ROOLQDWLRQ�LV�WKH�ILUVW�VWHS�LQ�SURGXFLQJ�VHHGV��IUXLW��DQG�
SODQWV��3ROOLQDWLRQ�FDQ�KDSSHQ�WKURXJK�ZLQG��ZDWHU��VHOI
-SROOLQDWLRQ��RU�ZLWK�LQVHFWV�DQG�DQLPDOV��,W�RFFXUV�ZKHQ�
WKH�SROOHQ� LV�PRYHG�ZLWKLQ� WKH� IORZHU�RU� IURP�IORZHU� WR�
IORZHU��7KH�SROOLQDWRUV�WKDW�PRYH�SROOHQ�DUH�ELUGV��EDWV��
EXWWHUIOLHV��PRWKV��IOLHV��EHHWOHV��ZDVSV��VPDOO�PDPPDOV�
DQG� EHHV�� ,W� LV� LPSRUWDQW� WR� NQRZ� WKDW� RYHU� VHYHQW\� 
SHUFHQW� RI� WKH�ZRUOG¶V� IORZHULQJ� SODQWV� QHHG� KHOS�ZLWK�
SROOLQDWLRQ�� ,W� LV� WKH�ZRUN�RI� WKH�SROOLQDWRUV� WKDW�VHUYLFH�
PRUH� WKDQ� ������ FURSV� DQG� KHOS� SURYLGH� WKH� IRRG� ZH�
QHHG� 

 3ROOLQDWRUV�DUH�QHFHVVDU\�WR�NHHS�OLIH�DV�ZH�NQRZ�
LW�� %HVLGHV� DQ� HVVHQWLDO� SDUW� IRU� WKH� IRRG�ZH� HDW�� WKH\�
KHOS�PDLQWDLQ�D�KHDOWK\�HFRV\VWHP�WKDW�JLYHV�XV�FOHDQ�
DLU�� VWDELOL]H� VRLOV�� SURWHFW� IURP� VHYHUH� ZHDWKHU�� DQG�
VXSSRUW� RWKHU� ZLOGOLIH�� 8QIRUWXQDWHO\�� EHHV� DQG� RWKHU� 
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WŚŽƚŽ͗��ůǇĚĞ�:ŽŶĞƐ 

SROOLQDWRUV� DUH� RQ� GHFOLQH� ZRUOGZLGH�� 7KHUH� DUH� ILYH� 
FRQVLGHUDWLRQV�IRU�GHFOLQH��+DELWDW�ORVV�LV�RFFXUULQJ�GDLO\�
ZLWK� LQFUHDVHG� DJULFXOWXUH�� PLQLQJ�� DQG� GHYHORSPHQW��
,QFUHDVH� LQ� WKH�DPRXQW�RI�FRQFUHWH��FHPHQW��DQG�PHWDO�
VXUIDFHV� UHSODFLQJ� YHJHWDWLYH�� QHVWLQJ�� DQG� IRUDJLQJ� 
DUHDV�� ,QWURGXFWLRQ�RI�QRQ-QDWLYH�SODQWV� LV�DOVR�D�FDXVH�
IRU� FRQFHUQ� VLQFH� WKH\� FRPSHWH� ZLWK� QDWLYHV�� 1DWLYHV�
DUH� QHFHVVDU\� WR� SURYLGH� VSHFLILF� QXWULWLRQ� DQG� ODUYDO�
KDELWDWV�IRU�SROOLQDWRUV��3HVWLFLGHV�DUH�DQRWKHU�IDFWRU�IRU�
GHFOLQH��3HVWLFLGHV�FDQ�UHPDLQ�IRU�D�ORQJ�WLPH�DQG�DIIHFW�
JHQHUDWLRQV� RI� SROOLQDWRUV�� 7KH� SHVWLFLGH� FDQ� DOVR� FRQ�
WDPLQDWH� WKH� SROOHQ� JUDLQV� ZKLFK� DUH� SROOLQDWRU� IRRG�
VRXUFHV�� &OLPDWH� FKDQJH� DORQJ� ZLWK� SDUDVLWHV� DQG� 
GLVHDVHV� DUH� WKH� ILQDO� WZR� DUHD� WKDW� FDQ� FDXVH� WURXEOH�
IRU�SROOLQDWRUV��&OLPDWH�ZDUPLQJ�FDXVHV�IORZHULQJ�SODQWV�
WR�JURZ�IXUWKHU�QRUWKZDUG�DQG�FRQIRXQGV�WKH�V\QFKURQL�
]DWLRQ� RI� EORRP� WLPH� FDXVLQJ� PLJUDWLRQ� DQG� GLVSODFH�
PHQW�RI�SROOLQDWRUV��)LQDOO\�WKHUH�DUH�GLVHDVHV�DQG�SDUD�
VLWHV� WKH�UHGXFH�QXPEHUV�RI�SROOLQDWRUV��$Q�H[DPSOH�RI�
D� KDUPIXO� SDUDVLWH� LV��2SKU\RF\VWLV� HOHNWURVFLUUKD� �VHH�
WKH�2FW������LVVXH�IRU�PRUH�LQIR�� 

 *DUGHQHUV�FDQ�SOD\�D� UROH� LQ� LPSURYLQJ� WKH� OLIH�RI�
SROOLQDWRUV�� )LUVW�� KDYH� ERWK� EORRPLQJ� SODQWV� DQG� ODUYDO�
IRRG� SODQWV� WR� KHOS� FUHDWH� GLYHUVLW\� LQ� \RXU� JDUGHQ��%H�
VXUH�WKDW�\RXU�)ORULGD�IULHQGO\�SODQWV�LQFOXGH�QDWLYHV��'R�
QRW� XVH� SHVWLFLGHV�� 8VH� QDWXUDO� UHPHGLHV� VXFK� DV� 
KRUWLFXOWXUH�RLO�RU�LQVHFWLFLGDO�VRDS��3URYLGH�KDELWDW�VXFK�
DV� EHH� KRXVHV�� ELUG� KRXVHV�� EDW� KRXVHV�� GHDG� IDOOV��
HWF���%H�VXUH�WR�KDYH�ZDWHU�IRU�ELUGV�DQG�RWKHU�ZLOGOLIH�LQ�
\RXU� JDUGHQ�� $OO� WKHVH� FDQ� KHOS� WKH� SROOLQDWRUV� RI� RXU�
ZRUOG� 
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 $� SROOLQDWRU� JDUGHQ� KDV� SODQWV� WKDW� DUH�
DWWUDFWLYH� WR�DOO� W\SHV�RI�SROOLQDWRUV�DQG�SURYLGH�
DGXOW� IRRG�� ODUYDH� IRRG�� ZDWHU� ZLWK� PXG� VSRWV��
QHVWLQJ�PDWHULDOV��DQG�SURWHFWLRQ��8VH�RI�QDWLYH�
SODQWV�LV�DOZD\V�D�SOXV�VLQFH�WKH\�ZLOO�JURZ�ZHOO�
ZLWKRXW� QHHG� IRU� IHUWLOL]HU� RU� SHVWLFLGHV�� 3ODQWV�
QHHG� WR� EH� YDULHG� LQ� VL]H�� VKDSH�� DQG� FRORU� VR�
WKH� JDUGHQ�ZLOO� DWWUDFW� D� ZLGH� UDQJH� RI� SROOLQD�
WRUV� 

 7KHUH� DUH� WZR� FDWHJRULHV� RI� SROOLQDWRUV��
JHQHUDOLVWV� DQG� VSHFLDOLVWV�� 7KH� KRQH\� EHH� LV�
FRQVLGHUHG�D�JHQHUDOLVWV�EHFDXVH� LW� IHHGV�RQ�D�
ZLGH� UDQJH� RI� SODQWV�� 7KH�PRQDUFK� EXWWHUIO\� LV�
FRQVLGHUHG�D�VSHFLDOLVW�VLQFH�WKH�ODUYDH�ZLOO�RQO\�
IHHG�RQ�PLONZHHG� 

 $YRLG�K\EULG�SODQWV�DQG�SODQWV�IURP�ODUJH�
JDUGHQ�FHQWHUV��+\EULGV�DUH�VRPHWLPH�EUHG� IRU�
VKRZ\�EORRPV�DQG�RIWHQ�VDFULILFH� VFHQW�DQG�RU�
SROOHQ� SURGXFWLRQ� IRU� WKH� EORRPV�� *DUGHQ� 
FHQWHUV�PD\�SXUFKDVH�WKHLU�SODQWV�IURP�JURZHUV�
WKDW� XVH� V\VWHPLF� SHVWLFLGHV� RU� QHRQLFRWLQRLGV�
WKDW�FDQ�VWD\� LQ� WKH�SODQW� IRU�XS� WR�VHYHQ�\HDUV�
DQG�SROOLQDWRUV�FDQ� WUDQVIHU�SROOHQ� IURP� WUHDWHG�
SODQW� WR�XQWUHDWHG�SODQW�DQG�SRVVLEO\�DIIHFW� WKDW�
SODQW�� 7KH� QHZ� VWXGLHV� VD\� QHRQLFRWLQRLGV� GR�
QRW�REOLWHUDWH�EHH�FRORQLHV�RXWULJKW��EXW� LQVWHDG�
NLOO�WKHP�RYHU�H[WHQGHG�SHULRGV�RI�WLPH�� 

 $QRWKHU� LPSRUWDQW� FRQVLGHUDWLRQ� IRU� WKH�
SROOLQDWRU� JDUGHQ� LV� WR� SODQ� WR� KDYH� VHYHUDO�
SODQWV� LQ� EORRP� DW� GLIIHUHQW� WLPHV��:LWK� YDULHG�
EORRP�WLPHV��\RXU�JDUGHQ�ZLOO�KDYH�IRRG�DYDLOD�
EOH�IRU�SROOLQDWRUV�WKDW�DSSHDU�LQ�HDUO\�VSULQJ�DQG�
WKRVH� WKDW� DSSHDU� LQ� PLG-VXPPHU�� &RUHRSVLV�
DQG�EODFN-H\HG�6XVDQ�IRU�VSULQJ�EORRPV��VRPH�
WLPHV� WKH\� ZLOO� HYHQ� ODVW� WKURXJK� WKH� VXPPHU��
0DULJROGV� DQG� ]LQQLDV� DUH� IRU� VXPPHU� EORRPV��
WKH\�DWWUDFW�SROOLQDWRUV�DQG�GRQ¶W�PLQG�WKH�KHDW��
7KH� EHORZ� JDUGHQ� SLFWXUH� KDV� ERWK� FRUHRSVLV�
DQG� � EODFN-H\HG� 6XVDQ� DORQJ� ZLWK� SHQWDV�� 
SDUVOH\�DQG�PLONZHHG�QRW�\HW�LQ�EORRP� 

 $YRLG�XVH�RI�ODQGVFDSH�IDEULF�VLQFH�PDQ\�
EHHV�QHVW� LQ� WKH� JURXQG�DQG�QHHG� WR� H[FDYDWH�
WKH� VRLO�� 3ODQWLQJ� FORVH� WRJHWKHU� ZLOO� KHOS� ZLWK�
ZHHG� FRQWURO� DQG� DOVR� DOORZ� WKH� SROOLQDWRUV� WR�
HDVLO\�IRUDJH�IRU�IRRG��$QRWKHU�DGYDQWDJH�RI�QR�
ODQGVFDSH� EDUULHU� LV� WR� DOORZ� \RXU� IORZHUV� WR� 
QDWXUDOO\�VHOI-VHHG� 

8VHIXO�UHVRXUFHV��*DUGHQLQJ�IRU�SROOLQDWRUV�_� 
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 �$WWUDFWLQJ�SROOLQDWRUV�WR�\RXU�JDUGHQ�LV�HFRORJLFDOO\�EHQHILFLDO��2QH�HDV\�ZD\�WR�DW�
WUDFW�WKHP�LV�E\�SODQWLQJ�D�EXVK�WKDW�LV�NQRZQ�WR�SURYLGH�QHFWDU�IRU�WKHP��)ROORZLQJ�DUH�IRXU�HDV\�WR�
JURZ��SURYHQ�EXVKHV�IRU�SROOLQDWRUV� 

%\�.�6��.HQQHQ����0*9 

3KRWRV���8)�,)$6 

 +DPHOLD�SDWHQV��ILUHEXVK��LV�D�)ORULGD��QDWLYH��SHU�
HQQLDO�VKUXE�WKDW�KDV�UHG-RUDQJH�WXEXODU�EORRPV��:KHQ�WKLV�
EXVK�EORRPV�IURP�VSULQJ�WR�WKH�ILUVW�IURVW��KXPPLQJELUGV�DQG�
EXWWHUIOLHV�ILQG�LW�LUUHVLVWLEOH��7KLV�LV�D�ODUJH�VKUXE�DQG�FDQ���
UHDFK����WR����ILIWHHQ�IHHW�EXW�LW�FDQ�EH�WULPPHG�WR�NHHS�LW�
XQGHU�FRQWURO��7KLV�QDWLYH�OLNHV�IXOO�VXQ�EXW�ZLOO�JURZ�LQ�SDUWLDO�
VKDGH��,W�ZLOO�DOVR�JURZ�LQ�D�ZLGH�UDQJH�RI�VRLOV�DQG�LV�GLV�
HDVH�DQG�SHVW�UHVLVWDQW��7KH�RQO\�QHJDWLYH�LV�WKDW�LW�FDQ�
IUHH]H�DQG�ZLOO�GLH�EDFN��EXW�ZLOO�UHWXUQ�LQ�WKH�VSULQJ� 

 *ROGHQ�GHZGURS��'XUDQWD�HUHFWD��LV�D�VPDOO�VKUXE�
WKDW�KDV�PDQ\�QDPHV��SLJHRQ-EHUU\��KRQH\�GURSV��DQG�VN\�
IORZHU��,W�LV�D��DVW�JURZLQJ�VKUXE�ZLWK�OLJKW-JUHHQ�IROLDJH�DQG�
ORQJ��JUDFHIXO�EUDQFKHV��,WV�EOXH�DQG�ZKLWH��VSULQJ�EORRP�
DWWUDFWV�EXWWHUIOLHV�DQG�HVSHFLDOO\�LV�OLNHG�E\�WKH�FDUSHQWHU�
EHH��,W�ZLOO�JURZ�LQ�IXOO�VXQ�DQG�SDUWLDO�VXQ� 

 6LPSVRQ�VWRSSHU��P\FLDQWKXV�IUDQJHQV��LV�D�)ORULGD�
QDWLYH�DOVR�NQRZQ�DV�WZLQEHUU\��,W�FDQ�EH�XVHG�DV�D�VKUXE�
RU�VPDOO�WUHH��,WV�IUDJUDQW�IORZHUV�DSSHDU�LQ�$SULO�DQG�0D\��
7KH�UHG�EHUULHV�SURGXFHG�DWWUDFW�EXQWLQJV��FDUGLQDOV��EOXH�
MD\V��DQG�WKH�PRFNLQJELUG��,W�LV�GURXJKW�WROHUDQW�DQG�FDQ�
JURZ�LQ�IXOO�VXQ�RU�SDUWLDO�VKDGH��,W�LV�OLVWHG�RQ�WKH�)ORULGD�
'HSDUWPHQW�RI�$JULFXOWXUH�WKUHDWHQHG�OLVW� 

:DOWHU
V�YLEXUQXP��9LEXUQXP�RERYDWXP��LV�D�)ORULGD�QDWLYH�
HYHUJUHHQ��ZRRG\�VKUXE�WKDW�FDQ�EH�WULPPHG�WR�D�VKDSH�RU�
JURZ�WR�D�VPDOO�WUHH��,WV�FOXVWHU�RI�VPDOO��ZKLWH�IORZHUV�DW�
WUDFW�SROOLQDWRUV�DQG�ZKHQ�WKH\�EHFRPH�UHG�EHUULHV�DWWUDFW�
ELUGV�DQG�RWKHU�ZLOGOLIH��7KLV�VKUXE�ZLOO�JURZ�LQ�IXOO�VXQ�RU�LQ�
VKDGH��2QFH�HVWDEOLVKHG��LW�LV�GURXJKW�WROHUDQW�DQG�ORZ�
PDLQWHQDQFH�� 
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'HDU�0DVWHU�*DUGHQHU� 

 :K\�DUH�WKHUH�VR�PDQ\�PRVTXLWRV�DIWHU�
UDLQ"�+RZ�GR�,�FRQWURO�WKHP"�:KDW�DUH�EOLQG�
PRVTXLWRV" 

 
'HDU�+RPHRZQHU� 

,Q� DQ\� JHRJUDSKLF� UHJLRQ�� PRVTXLWR� VHDVRQ� 
GHSHQGV� RQ� WZR� IDFWRUV�� UDLQIDOO� DQG� WHPSHUDWXUH��
0RVTXLWR�HJJV�DUH� ODLG� LQ�ERGLHV�RI�ZDWHU��VXUIDFHV�
WKDW�ZLOO�IORRG�RU�DQ\�W\SH�RI�FRQWDLQHU�KROGLQJ�ZDWHU��
(JJ�UDIWV�RI�LQGLYLGXDOO\-VWXFN-WRJHWKHU�HJJV�IORDW�RQ�
ZDWHU� VXUIDFH� WKHQ� KDWFK� LQWR� DTXDWLF� ODUYDH� WKDW�
EUHDWKH�DLU��� 

%OLQG� PRVTXLWRV� RU� DTXDWLF� PLGJHV� DUH� QRW� UHDO� 
PRVTXLWRV�DV� WKH\�GRQ¶W� ELWH�VXFN�EORRG�RU� WUDQVPLW�
YLUXVHV�� :KHQ� PLGJHV� HPHUJH� IURP� WKHLU� KDELWDW��
WKH\�FRPH�RII� LQ�VZDUPV��ZKLFK�FDQ�EH�D�QXLVDQFH��
7KHLU� RFFXUUHQFH� DQG� VXUYLYDO� LQ� FHUWDLQ� SROOXWHG��
ZDWHUV�RIWHQ� LQGLFDWHV�SROOXWLRQ�RI�DTXDWLF� �KDELWDWV��
7KH� ODUYDH�DUH�DEXQGDQW� LQ� VPDOO� DQG� ODUJH�QDWXUDO�
ODNHV��ZDVWH�ZDWHU�FKDQQHOV���VHZDJH�R[LGDWLRQ�DQG�
VHWWOLQJ�SRQGV��DQG��UHVLGHQWLDO-UHFUHDWLRQDO�ODNHV�� 

/DNH�&RXQW\�KDV�D�PRVTXLWR�FRQWURO�GHSDUWPHQW�WKDW�
EHJLQV�VSUD\LQJ�ZKHQ�WKH�UDLQV�VWDUW��<RX�FDQ�VHH�
ZKHQ�\RXU�DUHD�LV�VFKHGXOHG�E\�JRLQJ�WR�WKH�LQWHUDF�
WLYH�PDS��7KHUH�DUH�YDULRXV�FKHPLFDOV�DSSURYHG�E\�
WKH�6WDWH�RI�)ORULGD�IRU�WKH�XVH�IRU�PRVTXLWR�DGXOWL�
FLGLQJ��7KH�WZR�PRVW�RIWHQ�XVHG�E\�/DNH�&RXQW\�DUH�
0DODWKLRQ��)\IDQRQ��DQG�3HUPHWKULQ��3HUPDQRQH���
-�����0DODWKLRQ�LV�DSSOLHG�DV�D�VWUDLJKW�IRUPXODWLRQ�
DQG�3HUPHWKULQ�LV�PL[HG�ZLWK�D�GLOXHQW�DW�D���WR���
UDWLR�� 
(',6�(1<��� 
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'HDU�0DVWHU�*DUGHQHU� 

 ,�VHH�WKRVH�ORYH�EXJV�DOO�RYHU�WKH�SODFH��HVSHFLDOO\�
ZKHQ� GULYLQJ�� ,V� LW� WUXH� WKDW� WKH� 8QLYHUVLW\� FUHDWHG� WKHP�
DQG�KRZ�GR�,�JHW�WKHP�RII�P\�FDU" 

�'HDU�+RPHRZQHU� 

 7KH�3OHFLD�QHDUFWLFD +DUG\�RU�³ORYHEXJ´�DSSHDU�LQ�
H[FHVVLYH� DEXQGDQFH� WKURXJKRXW� )ORULGD� DV�PDOH-IHPDOH�
SDLUV� IRU� RQO\� D� IHZ�ZHHNV� HYHU\� $SULO-0D\� DQG� $XJXVW-
6HSWHPEHU���7KH\�DUH�D�QXLVDQFH�WR�PDQ\��EXW�GULYHUV�DUH�
HVSHFLDOO\�DQQR\HG�E\� WKH�PDFHUDWHG�ERGLHV�DOO�RYHU� WKH�
IURQW�RI�WKHLU�FDUV��7KH�IURQW�RI�D�YHKLFOH�FDQ�EH�SURWHFWHG�
E\�FRDWLQJ�LW�ZLWK�FDU�ZD[��EDE\�RLO�RU�:'���DQG�UHPRYLQJ�
WKH� ORYHEXJV� ZLWKLQ� ��� KRXUV�� 5HVHDUFK� KDV� IRXQG� WKDW�
PDFHUDWHG� ORYHEXJV�KDYH�D�S+�RI�����EXW�EHFRPH�DFLGLF�
DW� ����� ZLWKLQ� ��� KRXUV�� +RZHYHU�� WKLV�� FRXSOHG� ZLWK� 
)ORULGD¶V�KXPLG�ZHDWKHU�GRHV�QRW�GDPDJH�WKH�SDLQW—WKDW�
XVXDOO\�KDSSHQV�ZKHQ�ZH�VFUDSH�WKHP�RII� 

 

0<7+�� /RYHEXJV� (VFDSHG� DIWHU� 8QLYHUVLW\� RI� )ORULGD� 
5HVHDUFKHUV�%URXJKW�WKHP�LQWR�)ORULGD 

/RYHEXJV� DUH� QRW� QDWLYH� WR�PRVW� RI� WKH� VRXWKHUQ� 8QLWHG�
6WDWHV� �+DUG\� ������� 6LQFH� ���� 3OHFLD QHDUFWLFD KDV� 
H[WHQGHG�LWV�UDQJH�IURP�/RXLVLDQD�DQG�0LVVLVVLSSL�DFURVV�
WKH� *XOI� 6WDWHV�� UHDFKLQJ� )ORULGD� LQ� ������ ,Q� WKH� ODWH�
����V��LW�EHFDPH�HVWDEOLVKHG�HQWLUHO\�DFURVV�QRUWK�)ORULGD��
,WV� PRYHPHQW� PD\� KDYH� EHHQ� DFFHOHUDWHG� E\� SUHYDLOLQJ�
ZLQGV�� YHKLFOH� WUDIILF�� VRG� WUDQVSRUW�� LQFUHDVHG� KDELWDW�
DORQJ�KLJKZD\V��DQG�H[SDQVLRQ�RI�SDVWXUHV�EXW�QRW�E\�8)�
UHVHDUFKHUV� 

 

(',6�DUWLFOHV�_�*DUGHQLQJ�6ROXWLRQV�_�&DU�QXLVDQFH� 
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 7KH�SROOLQDWRU�WKDW�PRVW�SHRSOH�WKLQN�RI�ILUVW�LV�WKH�KRQH\EHH�WKDW�SURYLGHV�XV�ZLWK�VZHHW��
IODYRUIXO� KRQH\�� 7KH� KRQH\EHH� LV� D� SROOLQDWRU� EXW� QRW� QDWLYH� WR� )ORULGD�� 7KHUH� DUH� RYHU� ������� 
VSHFLHV� RI� EHHV�� ���� RI� WKRVH� DUH� LQ� 1RUWK� $PHULFD�� )ORULGD� KDV� ���� VSHFLHV� RI� ZKLFK� ��� DUH� 
HQGHPLF��2XU� QDWLYH� EHHV� KDYH� D� UDQJH� RI� VRFLDELOLW\�� IRUDJLQJ�� DQG� QHVWLQJ� FKRLFHV�� 7KH\� DUH� 
HIIHFWLYH�SROOLQDWRUV�HYHQ�WKRXJK�WKH\�GR�QRW�SURYLGH�KRQH\�RI�DQ\�ZRUWK��6HYHQW\�SHUFHQW�RI�WKH�
EHHV� QHVW� XQGHUJURXQG� E\� H[FDYDWLRQ� DQG� ��� SHUFHQW� DERYH� JURXQG� LQ� H[LVWLQJ� FDYLWLHV� RU� LQ� 
FDYLWLHV�WKH\�PDNH��7KH\�DUH�EDVLFDOO\�FHQWUDO� ORFDWLRQ�IRUDJHUV�DQG�GR�QRW�PLJUDWH��0DQ\�QDWLYH�
EHHV�DUH�VROLWDU\�EXW�D�IHZ�OLYH�LQ�YHU\�VPDOO�FRORQLHV�EXW�GR�QRW�KDYH�D�GLYLVLRQ�RI�ODERU�OLNH�KRQH\�

EHHV�� 

 

 %XPEOH�EHHV��ERPEXV�VS��DUH�ODUJH��IX]]\��QRLV\��HDUO\-ULVLQJ�EHHV�WKDW�SRO�
OLQDWH�YLD�VRQLFDWLRQ�DOVR�NQRZQ�DV�EX]]�SROOLQDWLRQ��7KH�EHHV�DUH�DEOH�WR�JUDE�RQWR�
WKH�IORZHU�DQG�PRYH�WKHLU�IOLJKW�PXVFOHV�UDSLGO\��FDXVLQJ�WKH�IORZHU�DQG�DQWKHUV�WR�
YLEUDWH�� GLVORGJLQJ�SROOHQ��7KH\�PDNH� WKHLU� QHVW�XQGHUJURXQG�RU� LQ�ZRRG�FDYLWLHV��
7KH\�GR�KDYH�D�SULPLWLYH�VRFLDO�VWUXFWXUH�DQG�WKH�TXHHQ�ZLOO�SURGXFH�KRQH\�WR�IHHG�
WKH�EURRG�� 

 6ZHDW�EHHV�DUH�YHU\� LPSRUWDQW�SROOLQDWRUV� IRU�PDQ\�ZLOGIORZHUV�DQG�FURSV��
LQFOXGLQJ� VWRQH� IUXLWV�� SRPPH� IUXLWV�� DOIDOID� DQG� VXQIORZHU�� 7KH\� OLNH� WR� QHVW� 
XQGHUJURXQG��7KLV�VROLWDU\�EHH�LV�DWWUDFWHG�WR�WKH�VDOW�LQ�KXPDQ�VZHDW��,W�KDV�EULOOLDQW�
LULGHVFHQW�FRORUV�RI�HLWKHU�JUHHQ��UHG��EOXH��RU�EURZQ� 

 

 7KH� OHDIFXWWHU� EHHV� ORRN� OLNH� VPDOO� EXPEOHEHHV�� 7KH\� FXW� 
URXQGHG�SLHFHV�RI� OHDYHV�IURP�SODQWV�VXFK�DV�URVHV�DQG�D]DOHDV��7KH�
EHHV�XVH�WKH�SLHFHV�RI�OHDYHV�DV�D�OLQLQJ�DQG�SOXJV�IRU�WKHLU�HJJ�FHOOV�� 

  

 7KLV� FHOORSKDQH�EHH� LV� DSSURSULDWHO\� QDPHG�EHFDXVH� WKHLU� QHVWV�DUH� OLQHG�
ZLWK�D�FHOORSKDQH-OLNH�VXEVWDQFH�WKDW�WKH\�SURGXFH��7KLV�IX]]\�EHH�LV�VLPLODU�LQ�VL]H�
WR�D�KRQH\�EHH��7KH\�OLNH�DUHDV�IUHH�RI�YHJHWDWLRQ�QHDU�ULYHUEDQNV�DQG�FOLIIV��� 

  

 

 /RQJ-KRUQHG�EHHV�WHQG�WR�EH�ODUJH�DQG�KDLU\��ZLWK�HVSHFLDOO\�KDLU\�KLQG�OHJV�
IRU�FROOHFWLQJ�SROOHQ��0RVW�VSHFLHV�KDYH�EODFN�DEGRPHQV�WKDW�DUH�VWULSHG�ZLWK�ZKLWH�
RU�SDOH�\HOORZ�KDLU��0DOHV�ERDVW� WKH�PRVW�GLVWLQFWLYH� IHDWXUH�RI� WKLV�JURXS�—� ORQJ�
DQWHQQDH� WKDW�RIWHQ�H[FHHG� WKH� OHQJWK�RI� WKHLU�ERGLHV��6RPH�FRPPRQ�QDPHV�DUH�
VXQIORZHU�EHH�DQG�VTXDVK�IORZHU�EHH� 

 

 

8VHIXO�/LQNV��1DWLYH�%HHV�_�(',6�(1<�����_��(',6�1DWLYH�%HHV�_�*DUGHQHU¶V�%HVW�)ULHQG�_� 

Native Bees 
.�6��.HQQHQ�0*9 



�ϲ 

 

WŚŽƚŽƐ͗�Z͘��ŽŚĞƌƚǇ͕�D's 

 'DLO\�UDLQIDOO�DQG�KXPLG�WHPSHUDWXUHV�JLYH�VXPPHU�ZHHGV�D�ERRVW���&KDPEHUELWWHU��)ORULGD�
SXVOH\��VHGJH��GROODUZHHG�SHQQ\ZRUW��DQG�R[DOLV�DUH�MXVW�VRPH�H[DPSOHV�RI�WKH�PDQ\�ZHHGV�WKDW�
DUH�H[SORGLQJ�DFURVV�ODQGVFDSHV���7KH�WLPH�IRU�SHU-HPHUJHQW�KHUELFLGHV��)HEUXDU\�0DUFK��LV�SDVW�

EXW�\RX�FDQ�FRQWURO�WKHP�E\�KDQG�SXOOLQJ�RU� 
PRZLQJ���<RX�DOVR�PLJKW�FKRRVH�WR�XVH�SRVW-
HPHUJHQW�FKHPLFDOV���)LQDOO\��\RX�FDQ�GR�ZKDW�,�
GR��OHDYH�WKHP�DORQH�LI�LW¶V�JUHHQ���<HV��LI�D�ZHHG�
LV�JUHHQ��,�OHDYH�LW� 
 
 ,Q�P\�QLFH�JUHHQ�ODZQ�,�IRXQG����
VXPPHU�ZHHGV�–�DOO�JUHHQ��6R��GR�,�VSUD\"�
1RSH��,�OHDYH�LW�EH�FDXVH�LW¶V�JUHHQ� 
 
 7KH�WRS�VXPPHU�ZHHGV�LQ�)ORULGD�
DUH��EODFN�PHGLF��)ORULGD�SXVOH\��ZRRGVRUUHO��EXOO�
WKLVWOH��EURDGOHDI�SODQWDLQ��FUDEJUDVV��QXWVHGJH��
GROODUZHHG��FKLFNZHHG��EHJJDUVWLFN��DQG�VSXUJH��
,�KDYH�QLQH�RI�WKHVH�DQG�D�/27�RI�ORQJ-VWDONHG�
SK\OODQWKXV��ZKLFK�OXEEHUV�ORYH����� 
 

6HH�RXU�$SULO?0D\������*DUGHQ�6FRRS�IRU�W\SHV�RI�ZHHGV� 
 
0RUH�LQIR��&RPPRQ�:HHGV�_�3UHHPHUJHQFH�	�3RVW-HPHUJHQW�KHUELFLGH�_�6XPPHU�$QQXDOV�_�
7XUIJUDVV�SHVW�FRQWURO�_�)/�ZHHGV�_�:HHGV�,'�DQG�RWKHU�ERRNV�RQ�ZHHGV�IURP�8)�,)$6�ERRNVWRUH�
_�*XLGH�WR�)/�:HHGV�_�:HHG�,'�JXLGH�_�(',6�_�+HUELFLGHV�_�)/�:HHGV�JXLGH�_� 

:HHGV�IURP�P\�\DUG� 
$OOLJDWRU�ZHHG��%HJJDUVWLFN��
%HQJDO�GD\IORZHU��&KLFN�
ZHHG��&XEDQ�SXUSOH�ZRRG�
VRUUHO��GROODUZHHG��GU\PDULD��
)/�EHWDQ\��K\VVRS�VSXUJH��
0H[LFDQ�SULFNO\�SRSS\�� 
)/�SXVOH\��PRUQLQJ�JORU\��
SLQN�SXUVODQH��JOREH�
QXWVHGJH��URXQGOHDI�VSXUJH��
VKLQ\�FXGZHHG��SK\OODQWKXV���
9LUJLQLD�FUHHSHU�DQG�\HOORZ�
QXWVHGJH 



�ϳ 

 

,�UHFHQWO\�UHDG�D�JUHDW�DUWLFOH�IURP�$XGXERQ�RQ�KRZ�WR�FUHDWH�D�3ROOLQDWRU-IULHQGO\�\DUG��+HUH�DUH�WKH�PDLQ�
WRSLFV� 

* &KRRVH�QDWLYH�SODQWV 

* 3ODQ�\RXU�SROOLQDWRU�KDELWDW 

* 3UHSDUH�\RXU�JDUGHQ�SODQWLQJ�DUHD 

* 3ODQW� 

* 0DLQWHQDQFH�FDUH�IRU�\RXU�JDUGHQ 

 
5HPHPEHU��ZKDW
V�JRRG�IRU�ELUGV�LV�DOVR�JRRG�IRU�SHRSOH��+HUH�DUH�VRPH�
SRVVLEOH�LPSDFWV�RI�\RXU�QDWLYH�SODQW�JDUGHQ� 

Þ �����9DULHWLHV�RI�EXWWHUIOLHV�DQG�PRWKV�VXSSRUWHG�E\�QDWLYH�RDN�WUHHV��DV�
FRPSDUHG�WR�RQO\���EXWWHUIO\�DQG�PRWK�VSHFLHV�VXSSRUWHG�E\�QRQ-QDWLYH�JLQNJR�WUHHV� 

Þ ����3HUFHQWDJH�RI�ODQG�ELUGV�WKDW�UHO\�RQ�LQVHFWV�WR�IHHG�FKLFNV� 

Þ �������1XPEHU�RI�FURSV�WKDW�GHSHQG�RQ�SROOLQDWRUV�WR�JURZ� 

Þ ���PLOOLRQ��$FUHV�RI�ODZQ�LQ�WKH�8�6��FXUUHQWO\� 

Þ ���PLOOLRQ��3RXQGV�RI�SHVWLFLGHV�DSSOLHG�WR�ODZQV�LQ�WKH�8�6��DQQXDOO\��1DWLYH�SODQWV��RQ�WKH�RWKHU�
KDQG��VXSSRUW�D�EDODQFH�RI�SUHGDWRU�DQG�SUH\�DQG�WKULYH�ZLWKRXW�SHVWLFLGHV� 

Þ ����PLOOLRQ��*DOORQV�RI�JDV�XVHG�DQQXDOO\�E\�ODZQ�PRZHUV��7KLV�SURGXFHV�VLJQLILFDQW�DPRXQWV�RI�FDU�
ERQ�GLR[LGH�DQG�RWKHU�JUHHQKRXVH�JDVHV�GULYLQJ�FOLPDWH�FKDQJH� 

$��OLWWOH�IRRG�IRU�WKRXJKW« 

5HODWHG�OLQNV��0DNH�D�ELUGKRXVH�_�/DQGVFDSLQJ�IRU�ZLOGOLIH�_�3ROOLQDWRUV�_�$XGXERQ�1DWLYH�3ODQWV�_��)RUHVW�
6HUYLFH�3ROOLQDWRUV�������������������������������������������� 

E\��5���'RKHUW\��0*9 

WŚŽƚŽƐ͗�ZĞŐŐŝĞ��͕͘�D's���������������������������������������������������������������������������������^ƉŝĐĞďƵƐŚ�^ǁĂůůŽǁƚĂŝů 

,ŽŶĞǇďĞĞ�ŽŶ��ĨƌŝĐĂŶ��ůƵĞ��ĂƐŝů 



�ϴ 

 
'XH�WR��&29,'-���UHVWULFWLRQV��DOO�HYHQWV�DUH�YLUWXDO�RU�SRVWSRQHG��7R�VHH�RXU�RQOLQH�RSSRUWXQLWLHV��
SOHDVH�YLVLW�KWWSV���ODNHJDUGHQLQJSURJUDPV�HYHQWEULWH�FRP� 

%H�VXUH�WR�FDWFK�RXU��PRQWKO\)URP�WKH�([WHQVLRQ�DUWLFOHV�LQ�WKH�'DLO\�&RPPHUFLDO� 
/LIHVW\OH�+RPH�	�*DUGHQ�VHFWLRQ�� 

 
¨ ������WHQWDWLYH���7KH�8)�,)$6�([WHQVLRQ��/DNH�&RXQW\�2IILFH¶V�ZHHNO\�9LUWXDO�*DUGHQHU�)5((�ZHELQDU�

RQ� 

&Žǆ�^ƋƵŝƌƌĞů 

Η/�ǁĂƐ�ŽƵƚ�ƌŽĂŵŝŶŐ�ŵǇ�ǇĂƌĚ�ǁŝƚŚ�ŵǇ�ĐĂŵĞƌĂ�;ĂƐ�/�ŽŌĞŶ�ĚŽͿ�ĂŶĚ�ŚĞĂƌĚ�ƚŚĞ�ĚŝƐƟŶĐƚ�ďƵǌǌŝŶŐ�ŽĨ�ƚŚĞ �ƉŝƐ Žƌ�ŚŽŶĞǇďĞĞ͘�/�ƋƵŝĐŬůǇ�ƚƵƌŶĞĚ�ƚŽ�ŵǇ� 
�ĨƌŝĐĂŶ��ůƵĞ��ĂƐŝů�ĂŶĚ�ƚŚĞƌĞ�ƚŚĞǇ�Ăůů�ǁĞƌĞ͊Η 
���������������������������������������������������������������� dŚĞŶ�ŽŶ��Ɖƌŝů�ϱƚŚ�/�ƐĂǁ�ŽƵƌ�ĮƌƐƚ�ZƵďǇ-ƚŚƌŽĂƚĞĚ�ŚƵŵŵŝŶŐďŝƌĚ�

;�ƌĐŚŝůŽĐŚƵƐ�ĐŽůƵďƌŝƐͿ�Ăƚ�ƚŚĞ�ĨĞĞĚĞƌ͊�/�ũƵƐƚ�ďŽŝů�ǁĂƚĞƌ�ĂŶĚ�ŵŝǆ�ŝŶ�ƐƵŐĂƌ�
;Ă�ϰ͗ϭ�ƌĂƟŽͿ͕�ůĞƚ�ŝƚ�ĐŽŽů�ĚŽǁŶ͕�Įůů�ŵǇ�ĨĞĞĚĞƌƐ͕�ĂŶĚ�ƚŚĞǇ�ĐŽŵĞ͊�EŽ�
ŶĞĞĚ�ĨŽƌ�ĨŽŽĚ�ĐŽůŽƌŝŶŐ�Žƌ�ĂŶǇƚŚŝŶŐ�ĞůƐĞ͘ 
 
 

����ůĂŝŶĞ�^ƚĂƵĚƚ͕�D's͕��ƐĞŶƚ�ŝŶ�Ă�ƉŚŽƚŽ�ŽĨ�ĂŶ��ŶͲ
ŝƐĞ�ƐǁĂůůŽǁƚĂŝů�ŽŶ�ŚĞƌ�ƐĂůǀŝĂ�ĂŶĚ�Ă�ƋƵŽƚĞ�ĨƌŽŵ�

ĂŶ�ƵŶŬŶŽǁŶ�ĂƵƚŚŽƌ͕� 
͞<ŝŶĚ�ŚĞĂƌƚƐ�ĂƌĞ�ƚŚĞ�ŐĂƌĚĞŶ͕�ŬŝŶĚ�ƚŚŽƵŐŚƚƐ�ĂƌĞ�
ƚŚĞ�ƌŽŽƚƐ͕�ŬŝŶĚ�ǁŽƌĚƐ�ĂƌĞ�ƚŚĞ�ďůŽƐƐŽŵƐ͕�ŬŝŶĚ�

ĚĞĞĚƐ�ĂƌĞ�ƚŚĞ�ĨƌƵŝƚ͘͟��  
 

DŝŬĞ��ƵǀĂů͕�D's͕�ĐĂƉƚƵƌĞĚ�ƚŚĞ�ďŝƌƚŚ�ŽĨ�Ă�DŽŶĂƌĐŚ͘ 
͞�ƵƩĞƌŇŝĞƐ�ĂƌĞ�ƐĞůĨ-ƉƌŽƉĞůůĞĚ�ŇŽǁĞƌƐ͘͟�� 
�������������������������������͸�ZŽďĞƌƚ��͘�,ĞŝŶůĞŝŶ 
͞��ƉŽǁĞƌ�ŽĨ��ƵƩĞƌŇǇ�ŵƵƐƚ�ďĞ�- 
dŚĞ��ƉƟƚƵĚĞ�ƚŽ�ŇǇ͘͘͘DĞĂĚŽǁƐ�ŽĨ�DĂũĞƐƚǇ�ĐŽŶĐĞĚĞƐ 
�ŶĚ�ĞĂƐǇ�^ǁĞĞƉƐ�ŽĨ�^ŬǇ�-͟����������������������͸��ŵŝůǇ��ŝĐŬŝŶƐŽŶ 

^ĂŶĚǇ��ǌĞŬĂŶƐŬŝ͛Ɛ�
KĂŬůĞĂĨ� 
,ǇĚƌĂŶŐĞĂ 
 
͞dŽ�ƉůĂŶƚ�Ă�ŐĂƌĚĞŶ�
ŝƐ�ƚŽ�ďĞůŝĞǀĞ�ŝŶ�
ƚŽŵŽƌƌŽǁ͘͟ 
���ƵĚƌĞǇ�,ĞƉďƵƌŶ 


