
!

!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'2'(""0)3%4'5' ' 678'

!""#$%&'(#()(*"!+&!,(!$!,-*&*("./0#**&$1(*+#"*(

!""#$%&'(#2()(*+!$%!.%(%!+!("./0#**&$1(

"3454647(843("349:65;<=(%>5>(

(&&'9%&0+'#-0'%)'3#$:;'<(='>7?@'A=B<.-$CB(;0-%/#)B>7?@D'#)3'"-.E0/$03'/..-3%)#$0'+*+$0;'FGH'>><'

A<(=B>7?@BFGHBI.)0B>><DJ'K9'9%&0+'L0-0').$'-0/0%M03'%)'$C0+0'9.-;#$+N'L0':+03'#'10.1-#"C%/'

$-#)+9.-;#$%.)'#)3O.-'"-.E0/$%.)J'

For vector data: 

>J! K)'(-/G..&P.4N'+0&0/$'Q"349:65R':)30-'=#$#'H#)#10;0)$'G..&+'S',-.E0/$%.)+'#)3'

G-#)+9.-;#$%.)+'S'T0#$:-0'S'"349:65J'

6J! K)'$C0'Q,-.E0/$R'3%#&.1:0'P.4U'

(J! F)30-'QK)":$'=#$#+0$'.-'T0#$:-0'V&#++RN'+0&0/$'$C0'&#*0-'*.:'L#)$'$.'"-.E0/$'9-.;'$C0'

3-."3.L)';0):J'

WJ! F)30-'QX:$":$'=#$#+0$'.-'T0#$:-0'V&#++RN'-0)#;0'$C0'&#*0-'A%9')0/0++#-*D'#)3';#Y0'

+:-0'$C#$'%$'L%&&'P0'+#M03'%)'$C0'30+%-03'9.&30-J'

VJ! F)30-'QX:$":$'V..-3%)#$0'!*+$0;RN'/&%/Y'$C0'P:$$.)'$.'$C0'-%1C$'.9'$C0'9%0&3J'

%J! F)30-'$C0'Q!"#$%#&'Z090-0)/0',-."0-$%0+R'3%#&.1:0'P.4N'/&%/Y'Q*:7:65RJ'

%%J! V&%/Y'$C0'Q,-.E0/$03'V..-3%)#$0'!*+$0;+R'9.&30-N'$C0)'$C0'QFGHR'9.&30-N'

$C0)'$C0'Q<(='>7?@R'9.&30-J'

%%%J! !0&0/$'$C0'Q<(='>7?@'FGH'I.)0'>><J"-ER'9%&0N'#)3'/&%/Y'Q!??RJ'

%MJ! V&%/Y'Q/@R'%)'$C0'!"#$%#&'Z090-0)/0',-."0-$%0+R'3%#&.1:0'P.4J'

=J! K9'$C0'.-%1%)#&'3#$:;'L#+'<(='>7?@N'/&%/Y'Q/@RJ'

5J! K9'$C0'.-%1%)#&'3#$:;'L#+').$'<(='>7?@N'#'3-."[3.L)'#--.L'L%&&'#""0#-'.)'$C0'-%1C$'.9'

$C0'Q\0.1-#"C%/'G-#)+9.-;#$%.)R'9%0&3J'K)'$C#$';0):N'+0&0/$'$C0'$."'$-#)+9.-;#$%.)'

P0$L00)'$C0'.-%1%)#&'3#$:;'#)3'<(='>7?@J'GC0)'/&%/Y'Q/@RJ'

'

For raster data:  

>J! K)'(-/G..&P.4N'+0&0/$'Q"349:65(.>A5:3R':)30-'=#$#'H#)#10;0)$'G..&+'S',-.E0/$%.)+'#)3'

G-#)+9.-;#$%.)+'S'Z#+$0-'S'"349:65(.>A5:3J'

6J! K)'$C0'Q,-.E0/$'Z#+$0-R'3%#&.1:0'P.4U'

TJ! F)30-'QK)":$'Z#+$0-RN'+0&0/$'$C0'-#+$0-'*.:'L#)$'$.'"-.E0/$'9-.;'$C0'3-."3.L)';0):J'

\J! F)30-'QX:$":$'Z#+$0-'=#$#+0$RN'-0)#;0'$C0'&#*0-'A%9')0/0++#-*D'#)3';#Y0'+:-0'$C#$'%$'

L%&&'P0'+#M03'%)'$C0'30+%-03'9.&30-J'

]J! F)30-'QX:$":$'V..-3%)#$0'!*+$0;RN'/&%/Y'$C0'P:$$.)'$.'$C0'-%1C$'.9'$C0'9%0&3J'

%J! F)30-'$C0'Q!"#$%#&'Z090-0)/0',-."0-$%0+R'3%#&.1:0'P.4N'/&%/Y'Q*:7:65RJ'
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67?' ' (""0)3%4'5'2'!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'

%%J! V&%/Y'$C0'Q,-.E0/$03'V..-3%)#$0'!*+$0;+R'9.&30-N'$C0)'$C0'QFGHR'9.&30-N'

$C0)'$C0'Q<(='>7?@R'9.&30-J'

%%%J! !0&0/$'$C0'Q<(='>7?@'FGH'I.)0'>><J"-ER'9%&0N'#)3'/&%/Y'Q!??RJ'

%MJ! V&%/Y'Q/@R'%)'$C0'!"#$%#&'Z090-0)/0',-."0-$%0+R'3%#&.1:0'P.4J'

KJ! K9'$C0'.-%1%)#&'3#$:;'L#+'<(='>7?@N'"-./003'$.'+$0"'TJ'

^J! K9'$C0'.-%1%)#&'3#$:;'L#+').$'<(='>7?@N'#'3-."[3.L)'#--.L'L%&&'#""0#-'.)'$C0'-%1C$'.9'

$C0'Q\0.1-#"C%/'G-#)+9.-;#$%.)R'9%0&3J'K)'$C#$';0):N'+0&0/$'$C0'$."'$-#)+9.-;#$%.)'

P0$L00)'$C0'.-%1%)#&'3#$:;'#)3'<(='>7?@J'

_J! K9'$C0'3#$#'%+'/#$01.-%/#&N':)30-'$C0'9%0&3'QZ0+#;"&%)1'G0/C)%`:0RN'+0&0/$'Q<5(Z5!GR'

9-.;'$C0'3-."[3.L)';0):J'<.$0U'VFWKV'L#+':+03'9.-'/.)$%):.:+'3#$#J'

aJ! GC0'9%0&3'QX:$":$'V0&&'!%b0R'+C.:&3'0`:#&'@c;J'

HJ! V&%/Y'Q/@R'%)'$C0'Q,-.E0/$'Z#+$0-R'3%#&.1:0'P.4J'

'

"3454647(843(07;BB;<=(%>5>(

H.+$'9%&0+'#-0'/&%""03'$.'0%$C0-'$C0'P.:)3#-%0+'.9'$C0'V#&%9.-)%#'=0+0-$'=%+$-%/$'AV==D'.-'$C0'V#&%9.-)%#'

=0+0-$'V.)+0-M#$%.)'(-0#'AV=V(DJ''

For vector data:  

>J! (33'$C0'9%&0'*.:'L%+C'$.'/&%"'$.'#)'(-/H#"'+0++%.)J'

6J! (33'$C0'30+%-03'P.:)3#-*'9%&0'A0J1J'V=='.-'V=V(D'$.'$C0'(-/H#"'+0++%.)J'

@J! K)'(-/G..&P.4N'+0&0/$'Q07;BR':)30-'()#&*+%+'G..&+'S'54$-#/$'S'07;BJ'

dJ! K)'$C0'QV&%"R'3%#&.1:0'P.4U''

(J! F)30-'QK)":$'T0#$:-0+RN'+0&0/$'$C0'&#*0-'*.:'L#)$'$.'/&%"'9-.;'$C0'3-."[3.L)';0):J'

WJ! F)30-'QV&%"'T0#$:-0+RN'+0&0/$'$C0'P.:)3#-*'9%&0'*.:'L#)$'$.'/&%"'$.'A0J1J'V==N'V=V(DJ'

VJ! F)30-'QX:$":$'T0#$:-0'V&#++RN'-0)#;0'$C0'&#*0-'A%9')0/0++#-*D'#)3';#Y0'+:-0'$C#$'%$'

L%&&'P0'+#M03'%)'$C0'30+%-03'9.&30-J'

=J! a0#M0'Qef'G.&0-#)/0'AX"$%.)#&DR'9%0&3'P&#)YJ'

5J! V&%/Y'Q/@RJ'

gJ! GC0')0L'/&%""03'&#*0-'L%&&'P0'#3303'$.'*.:-';#"J'

'

For raster data: 

>J! (33'$C0'9%&0'*.:'L%+C'$.'/&%"'$.'#'P&#)Y'.-'04%+$%)1'(-/H#"'+0++%.)J'

6J! (33'$C0'30+%-03'P.:)3#-*'9%&0'A0J1J'V=='.-'V=V(D'$.'$C0'(-/H#"'+0++%.)J'T.-'$C%+'04#;"&0N'L0'

L%&&':+0'$C0'9%&0')#;0'Q=5HBV==B@cRJ'

@J! G:-)'.)'Q*B>5;>7(!<>7CA5R'$..&J'!0&0/$'Q!"#$%#&'()#&*+$R':)30-'G..&+'S'54$0)+%.)+'S'*B>5;>7(

!<>7CA5J'

dJ! X"0)':"'$C0'Q*B>5;>7(!<>7CA5(+447D>3RJ'F)30-'h%0L'S'G..&P#-+'S'*B>5;>7(!<>7CA5J'

gJ! V&%/Y'.)'$C0'!"#$%#&'()#&*+$'G..&P#-'#)3'+0&0/$'QX"$%.)+RJ'
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!

!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'2'(""0)3%4'5' ' 677'

(J! F)30-'$C0'Q\0)0-#&R'$#PU'

%J! i.-Y%)1'3%-0/$.-*U'+"0/%9*'LC0-0'*.:'L#)$'$.'C.&3'$C0'L.-Y%)1'M0-+%.)'.9'

$C0';#"J'

%%J! ()#&*+%+'H#+YU'K)+0-$'Q=5HBV==B@cRJ'

WJ! F)30-'$C0'Q54$0)$R'$#PU'+0&0/$'Q+#;0'&#*0-'#+'=5HBV==B@cRJ'

VJ! F)30-'$C0'QV0&&'!%b0R'$#PU'

%J! ()#&*+%+'/0&&'+%b0U'+0&0/$'Q!#;0'#+'&#*0-'=5HBV==B@cRJ'<.$0U'@c';0$0-'

/0&&'+%b0'%+':+03'9.-'#&&'-#+$0-+'%)'$C%+'"-.E0/$J''

%%J! V0&&'+%b0U'@c'

jJ! G.'"0-9.-;'$C0';#+YO/&%"N'/&%/Y'.)'$C0'!"#$%#&'()#&*+$'G..&P#-'#)3'+0&0/$'Q.>A5:3(0>76E7>543RJ'

=.:P&0'/&%/Y'$C0'&#*0-'$C#$'*.:'L#)$'$.'/&%"'+.'$C#$'%$'#""0#-+'%)'$C0'P&#)Y'+"#/0'%)'$C0'Z#+$0-'

V#&/:&#$.-'9%0&3J'V&%/Y'Q#F!,G!+#RJ'

'

! (
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@cc' ' (""0)3%4'5'2'!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'

!""#$%&'(#H()(%#I&$&$1(+J#(*0/"#(

I43(*5:BA(2(><?(HK(*::(!BB:<?;L(#2(

GC0'9.&&.L%)1'!$0"+'@'$.'8'30+/-%P0'$C0'"-./0++%)1'%)M.&M03'$.'/-0#$0'#'9%&0'$C#$'L%&&'&#$0-'P0':+03'#+'

$C0';#+Y'#)3'04$0)$J'GC0'9%&0'%+':+03'#+'$C0';#+Y'#)3'04$0)$'%)'#)*'10."-./0++%)1'%)M.&M%)1'+"0/%0+'

A!$0"+'jN'8N'?'.9'(""0)3%4'5d'2'5/.&.1*',-./0++%)1DJ''

*5:B(MN(04<O:35(,><?(P><>=:Q:<5(%:A;=<>5;4<(I;7:(834Q(F:6543(54(.>A5:3a(

(J! (-/G..&P.4'S'V.)M0-+%.)'G..&+'S'G.'Z#+$0-'S'"47C=4<(54(.>A5:3'

WJ! !0$$%)1'$C0'Q#<O;34<Q:<5AR(%)'$C0'3%#&.1:0'P.4N'K)'$C0'0)M%-.);0)$+'L%)3.LN'+0$'$C0'04$0)$N'

/0&&'+%b0'#)3';#+Y'0`:#&'$.'=5HBV==B@cU'

>J! \0)0-#&'!0$$%)1+U'54$0)$k'=5HBV==B@cJ'

6J! Z#+$0-'()#&*+%+'!0$$%)1+U'V0&&'!%b0N'54$0)$k'=5HBV==B@cJ'

@J! !0&0/$'/@S'

VJ! X)/0'$C0'0)M%-.);0)$+'#-0'+0$N'9%&&'%)'$C0'-0+$'.9'$C0'3%#&.1:0'P.4J'

>J! K)":$'T0#$:-0+U'!0&0/$'#'&#)3';#)#10;0)$'M0/$.-'9%&0J'

6J! h(aF5'TK5a=U'!00'G#P&0'5J>J'

'

+>D7:(#S2((F>7E:(I;:7?A(GA:?(;<("346:AA;<=(,><?(P><>=:Q:<5(F:6543(
I;7:A(

F:6543(I;7:( F!,G#(I;:7?(
i%&30-)0++' ia=,V(BK='
i!(' i!(B!:%$#P'
(V5V' (VV,V(B'
<#$%.)#&'H.):;0)$' TK='
T&#$[$#%&03'].-)03'a%b#-3'H#)#10;0)$'(-0#' ]H,,G]aB'
a#)3'XL)0-+C%"' (10)/*B<FHl'
T$45:N(U:(63:>5:?(!=:<6CV$GPK(><?(5W:(84774X;<=(<EQD:3A(X:3:(>AA;=<:?N(
YZG<67>AA;8;:?K(2Z[,PK(HZ([E3:>E(48(.:67>Q>5;4<K(MZP;7;5>3CK(\Z$"*K(]ZIU*K(
^ZG*(I43:A5(*:3O;6:K(_Z*5>5:K(`Z(/5W:3(I:?:3>7K(aZ,46>7(14O:3<Q:<5(

'

@J! X:$":$'Z#+$0-U'K)'$C0'Q.:$":$'90#$:-0'/&#++RN'&./#$0'$C0'.:$":$'&./#$%.)'#)3')#;0'$C0'

9%&0J'

dJ! (&&'.$C0-'P.40+'+C.:&3'P0'#:$.;#$%/#&&*'9%&&03'%)'P*'+0$$%)1'$C0'0)M%-.);0)$+'%)'$C0'

"-0M%.:+'+$0"J'

gJ! V&%/Y'/@J'(')0L'-#+$0-'9%&0'%+'/-0#$03J'

'

*5:B(\N(.:67>AA;8C(5W:(3>A5:3(8;7:(;<(!36P>B'

(J! X"0)'$C0'QZ0/&#++%9*R'$..&U'

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"'<.$0U'T.-'/-%$%/#&'C#P%$#$N'/.;"&0$0'"-./0++%)1'+$0"+'30+/-%P03'P0&.L':)30-'QTi!'V-%$%/#&']#P%$#$',-./0++%)1R'%)'"&#/0'.9'+$0"+'
@[gJ!
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!

!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'2'(""0)3%4'5' ' @c>'

>J! (-/G..&P.4'S'!"#$%#&'()#&*+$'S'Z0/&#++'S(.:67>AA;8C'

WJ! K)'$C0'3%#&.1:0'P.4U'

>J! K)":$'-#+$0-U'!0&0/$'$C0'&#)3';#)#10;0)$'-#+$0-'$C#$'L#+'E:+$'/-0#$03J'

6J! Z0/&#++'T%0&3'U'h(aF5J'

VJ! !0$$%)1'$C0'Q#<O;34<Q:<5AR(%)'$C0'3%#&.1:0'P.4N'K)'$C0'0)M%-.);0)$+'L%)3.LN'+0$'$C0'04$0)$N'

/0&&'+%b0'#)3';#+Y'0`:#&'$.'=5HBV==B@cU'

>J! \0)0-#&'!0$$%)1+U'54$0)$k'=5HBV==B@cJ'

6J! Z#+$0-'()#&*+%+'!0$$%)1+U'V0&&'!%b0N'54$0)$k'=5HBV==B@cJ'

@J! !0&0/$'b/@RS'

=J! V&%/Y':)30-'$C0'Q<0L'h#&:0+R'/.&:;)'#)3'/C#)10U'

>J! (V5V+N'i%&30-)0++'(-0#+N'i!(+N'<#$%.)#&'H.):;0)$N'T&#$[$#%&'].-)03'a%b#-3'

H#)#10;0)$'(-0#+U'c'#)3'<.=#$#'k'cN'(&&'.$C0-'M#&:0+'k'>cccJ'

6J! a#)3'XL)0-+C%"U'<,!N'Ti!N'WXZN'#)3'=X='L0-0'-0/&#++%9%03'#+'>ccc'#)3'#&&'.$C0-+'L0-0'

-0/&#++%9%03'#+'c'AWaHN'F!T!N'!$#$0N'a./#&'\.M$JN',-%M#$0N'F)/&#++%9%03DJ'

5J! X:$":$'Z#+$0-U'K)'$C0'Q/E5BE5(3>A5:3RN'&./#$0'$C0'.:$":$'&./#$%.)'#)3')#;0'$C0'-#+$0-J'

TJ! V&%/Y'/@J'GC%+'/-0#$0+'#')0L'-#+$0-'L%$C'C%1C'/.)9&%/$'#-0#+'+/.-03'#$'>ccc'#)3'#&&'.$C0-'#-0#+'

+/.-03'#$'cJ'

'

*5:B(]N(.:B:>5(*5:BA(M(><?(\(843(>77(7><?(Q><>=:Q:<5(O:6543(8;7:A(

*5:B(^N(/O:37>C(>77(7><?(Q><>=:Q:<5(3>A5:3(8;7:A(DC(>??;<=(>77(8;7:A(EA;<=(.>A5:3(
0>76E7>543(;<(5W:(*B>5;>7(!<>7CA5(+447D>3(

*5:B(_N(.:67>AA;8C(3:AE75;<=(7><?(Q><>=:Q:<5(3>A5:3(X;5W(Y(><?($4%>5>(>A(Y(><?(>77(
45W:3(O>7E:A(>A(2YYY'

'

IU*(03;5;6>7(J>D;5>5(%>5>("346:AA;<=(

F+0'$C0+0'+$0"+'%)'"&#/0'.9'!$0"+'@'$.'g'#P.M0'9.-'FJ!J'T%+C'#)3'i%&3&%90'!0-M%/0'/-%$%/#&'C#P%$#$'#-0#+J'

*5:B(2N(G<;4<(>77(cM_d(IU*(63;5;6>7(W>D;5>5(8;7:A(;<(!36P>B'

(J! X"0)'(-/H#"N'$C0)'."0)'$C0':)%.)'$..&U'(-/G..&P.4'S'()#&*+%+'G..&+'S'XM0-&#*'S'G<;4<S'

WJ! X)/0'$C0'3%#&.1:0'P.4'."0)+N'&./#$0'#)3'+0&0/$'#&&'.9'$C0'/-%$%/#&'C#P%$#$'9%&0+'9-.;'$C0'/#$#&.1'

$-00N'$C0)'3-#1'$C0;':)30-'$C0'QI:>5E3:AR'C0#3%)1'%)'$C0'3%#&.1:0'P.4J'

VJ! K)'$C0'Q/E5BE5(8:>5E3:(67>AARN'&./#$0'$C0'.:$":$'&./#$%.)'#)3')#;0'$C0'9%&0J''

=J! a0#M0'#&&'.$C0-'."$%.)+'#+'$C0*'#-0N'/&%/Y'Q/@RS'GC%+'/-0#$0+'#'+%)1&0'+C#"09%&0'/.)+%+$%)1'.9'#&&'

@8'/-%$%/#&'C#P%$#$'9%&0+J'

'

'
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@c6' ' (""0)3%4'5'2'!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'

*5:B(HN(04<O:35(5W:(63;5;6>7(W>D;5>5(E<;4<(O:6543(54(>(3>A5:3(EA;<=(!36P>B'

(J! (-/G..&P.4''S'V.)M0-+%.)'G..&+'S'G.'Z#+$0-'S'"47C=4<(54(.>A5:3S'

WJ! !0$$%)1'$C0'Q#<O;34<Q:<5AR(%)'$C0'3%#&.1:0'P.4N'K)'$C0'0)M%-.);0)$+'L%)3.LN'+0$'$C0'04$0)$N'

/0&&'+%b0'#)3';#+Y'0`:#&'$.'=5HBV==B@cU'

>J! \0)0-#&'!0$$%)1+U'54$0)$'k'=5HBV==B@cJ'

6J! Z#+$0-'()#&*+%+'!0$$%)1+U'V0&&'!%b0N'54$0)$'k'=5HBV==B@cJ'

@J! !0&0/$'Q/@RS'

VJ! X)/0'$C0'0)M%-.);0)$+'#-0'+0$N'9%&&'%)'$C0'-0+$'.9'$C0'3%#&.1:0'P.4U'

>J! K)":$'T0#$:-0+U'!0&0/$'$C0'/-%$%/#&'C#P%$#$':)%.)'+C#"09%&0J'

6J! h(aF5'TK5a=U'K)+"0/$'$C0'#$$-%P:$0'$#P&0'.9'$C0'C#P%$#$':)%.)'+C#"09%&0J'T%)3'$C0'M#&:0'

9%0&3'L%$C'$C0'90L0+$'):;P0-'.9'3%990-0)$'M#-%#P&0+J'K)'$C%+'/#+0N'QTK=B/#0).$R'C#+'.)&*'

M#&:0+'.9'[>'#)3'c'+.'%$'%+'/C.+0)'#+'$C0'h#&:0'T%0&3J'

@J! X:$":$'Z#+$0-U'K)'$C0'QX:$":$'90#$:-0'/&#++RN'&./#$0'$C0'.:$":$'&./#$%.)'#)3')#;0'$C0'

9%&0J'

dJ! (&&'.$C0-'P.40+'+C.:&3'P0'#:$.;#$%/#&&*'9%&&03'%)'P*'+0$$%)1'$C0'0)M%-.);0)$+'%)'$C0'

"-0M%.:+'+$0"J'

gJ! V&%/Y'Q/@RJ'(')0L'-#+$0-'9%&0'%+'/-0#$03J'

'

*5:B(MN(.:67>AA;8C(5W:(<:X(3>A5:3(;<(!36P>B'

(J! (-/G..&P.4'S'!"#$%#&'()#&*+$'S'Z0/&#++'S(.:67>AA;8CS'

WJ! K)":$'-#+$0-U'+0&0/$'$C0'-#+$0-'$C#$'L#+'E:+$'/-0#$03J'

VJ! Z0/&#++'T%0&3'U'h(aF5J'

=J! !0$$%)1'$C0'#<O;34<Q:<5A(%)'$C0'3%#&.1:0'P.4N'K)'$C0'0)M%-.);0)$+'L%)3.LN'+0$'$C0'04$0)$N'

/0&&'+%b0'#)3';#+Y'0`:#&'$.'=5HBV==B@cU'

>J! \0)0-#&'!0$$%)1+U'54$0)$k'=5HBV==B@cJ'

6J! Z#+$0-'()#&*+%+'!0$$%)1+U'V0&&'!%b0N'54$0)$k'=5HBV==B@cJ'

@J! !0&0/$'Q/@RS'

5J! V&%/Y':)30-'$C0'Q$:X(F>7E:AR'/.&:;)'#)3'/C#)10'<.=#$#'$.'c'#)3'#&&'.$C0-'M#&:0+'$.'>cccJ'

TJ! X:$":$'Z#+$0-U'K)'$C0'QX:$":$'-#+$0-RN'&./#$0'$C0'.:$":$'&./#$%.)'#)3')#;0'$C0'-#+$0-J'

\J! V&%/Y'/@J'GC%+'/-0#$0+'#')0L'-#+$0-'L%$C'/0&&'M#&:0+'.9'.)&*'>ccc'.-'cJ'

'

! (
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!

!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'2'(""0)3%4'5' ' @c@'

!""#$%&'(#M()(#0/,/1-($GP#.&0!,(*0/.#*(

174D>7(.><e(

i0'#++%1)03'$C0'<#$:-0!0-M0'\&.P#&'Z#)Y'A\Z#)YD'/&#++%9%/#$%.)'+*+$0;'L%$C'+/.-0+'P0$L00)'c'#)3'jcJ'

K)'.-30-'$.'3%+$-%P:$0'+/.-0+'0M0)&*'P0$L00)'#&&'".++%P&0'/&#++%9%/#$%.)+N'L0':+03'%)/-0;0)$+'.9'>cJ'

!"0/%#&'/&#++%9%/#$%.)+'%)/&:30U'

!! \]'k']%+$.-%/#&'.//:--0)/0'A0&0;0)$'C#+').$'P00)'+00)'%)'#$'&0#+$'6c'*0#-+'P:$'+:%$#P&0'C#P%$#$'

04%+$+D'

!! \e'k'!"0/%0+'%+'04$%-"#$03'%)'$C0'L%&3'

!! \m'k'\&.P#&'Z#)Y'C#+').$'P00)'0+$#P&%+C03'.-'%+':)Y).L)''

'

\]'L#+'1%M0)'#'+/.-0'.9'>c'P0/#:+0'+:%$#P&0'C#P%$#$';%1C$'+$%&&'04%+$'9.-'$C#$'+"0/%0+'#)3'$C0-0'%+'

".$0)$%#&'9.-'$C0'+"0/%0+'$.'-0.//:"*'$C0'#-0#J'\e'L#+'1%M0)'#'+/.-0'.9'c'P0/#:+0'$C0'+"0/%0+'%+'

04$%-"#$03'9-.;'$C0'L%&3'#)3'L.:&3').$'P0'#P&0'$.'-0.//:"*'#)'#-0#'0M0)'%9'+:%$#P&0'C#P%$#$'-0;#%)03J'

\m'L#+'1%M0)'#'+/.-0'.9'c'P0/#:+0').'-#)Y'C#+'P00)'"-.M%303J'

'

1(.><e( *643:(

12( jc'

1H( gc'

1M( dc'

1\( @c'

1]( 6c'

1J( >c'

1'( c'

1f( c'

1<+<( \)'n'G)'

1<+2( 7'

1<+H( 8'

1<+M( g'

1<+\( @'

1<+]( >'
'

Examples: 
'
GC0'=0+0-$'"%)/:+C%.)'ACoryphantha chloranthaD'C#+'#'\Z#)Y'.9'
\6\@J'GC0'):;0-%/#&'+/.-0'%+U'

\6\@'k'Agc'n'dcD'O'6'k'dg'
'
GC0'V%;#';%&Y[M0$/C'AAstragalus cimae'M#-J'cimaeD'+:P+"0/%0+'C#+'#'
\Z#)Y'.9'\6G6J'GC0'):;0-%/#&'+/.-0'%+U'

\6G6'k'gc'n'8'k'g8'
'
,0%-+.)o+';%&Y[M0$/C'AAstragalus magdalenae'M#-J'peirsoniiD'
+:P+"0/%0+'C#+'#'\Z#)Y'.9'\@\dG6J'GC0'):;0-%/#&'+/.-0'%+U'

\@\dG6'k'Adc'n'@cDO6'n'8'k'@g'n'8'k'd6'
'
GC0'V:-M03[".3';%&Y[M0$/C'AAstragalus mohavensis'M#-J'hemigyrusD'
+:P+"0/%0+'C#+'#'\Z#)Y'.9'\@\dG6G@J'GC0'):;0-%/#&'+/.-0'%+U'

\@\dG6G@'k'Adc'n'@cDO6'n'A8'n'gDO6'k'@g'n'j'k'd>

<#$:-0!0-M0'+.;0$%;0+':+0+'QGR'$.'%)3%/#$0'$C0'+/.-0'9.-'#'"#-$%/:&#-'+:P+"0/%0+'.-'M#-%0$*N'9.&&.L%)1'

$C0'+#;0'/#$01.-%0+'#+'Q\R'A%J0J'G>'k'/-%$%/#&&*'%;"0-%&03N'G6'k'%;"0-%&03N'0$/JDJ'i0'L#)$03'$.'

3%+$%)1:%+C'P0$L00)'+:P+"0/%0+'P0/#:+0'-#-%$*O0)3#)10-;0)$'/#)'M#-*'P0$L00)'+:P+"0/%0+N'#)3'

$C0-09.-0'"-.M%303'+/.-0+'P0$L00)'c'#)3'>c'$.'P0'#3303'$.'$C0'Q\R'+/.-0J'

(
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@cd' ' (""0)3%4'5'2'!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'

*5>5:(.><e(

i0'#++%1)03'$C0'<#$:-0!0-M0'!$#$0'Z#)Y'A!Z#)YD'/&#++%9%/#$%.)'+*+$0;'L%$C'+/.-0+'P0$L00)'c[jcJ'K)'

.-30-'$.'3%+$-%P:$0'+/.-0+'0M0)&*'P0$L00)'#&&'".++%P&0'/&#++%9%/#$%.)+N'L0':+03'%)/-0;0)$+'.9'9%M0J'

!"0/%#&'/&#++%9%/#$%.)+'%)/&:30U'

!! !]'k']%+$.-%/#&'.//:--0)/0'%)'V#&%9.-)%#'A+:%$#P&0'C#P%$#$'04%+$+D'

!! !e'k'!"0/%0+'%+'04$%-"#$03'9-.;'V#&%9.-)%#'

!! !<Z'k'<.'!Z#)Y'

!]'L#+'1%M0)'#'+/.-0'.9'9%M0'P0/#:+0'L0'$C.:1C$'%9'#'+"0/%0+'L#+'#P&0'$.'"0-+%+$'%)'$C#$'#-0#'

C%+$.-%/#&&*N'$C0)'+:%$#P&0'C#P%$#$';%1C$'+$%&&'04%+$'9.-'$C#$'+"0/%0+J'!e'L#+'1%M0)'#'+/.-0'.9'c'P0/#:+0'#)'

04$%)/$'+"0/%0+'L.:&3').$'P0'#P&0'$.'-0.//:"*'#)'#-0#'0M0)'%9'+:%$#P&0'C#P%$#$'-0;#%)03J'!<Z'L#+'1%M0)'

#'+/.-0'.9'c'P0/#:+0').'-#)Y'C#+'P00)'"-.M%303J'!/.-0+'L0-0').$'#++%1)03'%)'#'&%)0#-'9#+C%.)'P0/#:+0'

L0'90&$'$C#$'$C0'&0M0&'.9'$C-0#$'$.'$C0'+"0/%0+'L#--#)$03'#'1-0#$0-'+/.-0'$C#)'$C0'):;P0-'.9'0&0;0)$'

.//:--0)/0+N'%)3%M%3:#&+N'.-'#/-0+J'!"0/%0+'$C#$'L0-0'1%M0)'-#)Y+'.9'!>N'!6N'.-'!@'L0-0'#++:;03'$.').$'

C#M0'#)'#++./%#$03'$C-0#$'-#)Y%)1'#)3'$C0-09.-0'L0-0'#++%1)03'$C0'+#;0'M#&:0'#+'#'-#)Y%)1'L%$C'cJ@'

#$$#/C03'A).'/:--0)$'$C-0#$+'Y).L)DJ'

'

*(.><e( *643:(

!>Jc' @c'

!>J>' jc'

!>J6' dg'

!>J@' @c'

!6Jc' 6g'

!6J>' gg'

!6J6' dc'

!6J@' 6g'

!@Jc' 6c'

!@J>' gc'

!@J6' @g'

!@J@' 6c'

!d' >g'

!g' >c'

!]' g'

!e' c'

!<Z' c'
'
'
'
'
'

Examples: 
'
GC0'(&1.3.)0+'=:)0+'+:)9&.L0-'AHelianthus niveus'++"J'tephrodesD'
C#+'#)'!Z#)Y'.9'!>J6J'GC0'):;0-%/#&'+/.-0'%+U''

!>J6'k'dg'
'
G.L)+0)3o+'P%1[0#-03'P#$'ACorynorhinus townsendiiD'C#+'#)'!Z#)Y'.9'
!6!@J'GC0'):;0-%/#&'+/.-0'%+U'

!6!@'k'A6g'n'6cDO6'k'66Jg'
'

W0/#:+0'-0/&#++%9*%)1'%)'(-/\K!'3.0+').$'#&&.L'9.-'30/%;#&+N'L0'
-.:)303':"'$.'6@J'
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!

!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'2'(""0)3%4'5' ' @cg'

#<?><=:3:?(*B:6;:A(!65(

i0'#++%1)03'$C0'T030-#&'5)3#)10-03'!"0/%0+'(/$'/&#++%9%/#$%.)'+*+$0;'L%$C'+/.-0+'P0$L00)'c'#)3'jcJ'K)'

.-30-'$.'3%+$-%P:$0'+/.-0+'0M0)&*'P0$L00)'#&&'".++%P&0'/&#++%9%/#$%.)+N'L0':+03'%)/-0;0)$+'.9'>cJ'

'

#*!( *643:(

5)3#)10-03' jc'

GC-0#$0)03' gc'

,-.".+03'5)3#)10-03' dc'

,-.".+03'GC-0#$0)03' @c'

V#)3%3#$0' 6c'

!""'.9'V.)/0-)' >c'

=0&%+$03' c'

<.)0' c'
'

Examples: 
'
GC0'(;#-1.+#'M.&0'AMicrotus californicus scirpensisD'
%+'&%+$03'#+'0)3#)10-03'#)3'-0/0%M03'#'+/.-0'.9'jcJ'
'
GC0'!#)'T0-)#)3.'h#&&0*'+"%)09&.L0-'AChorizanthe 
parryi M#-J'fernandinaD'%+'&%+$03'#+'#'/#)3%3#$0'#)3'
-0/0%M03'#'+/.-0'.9'6cJ'

(

0>7;843<;>(#<?><=:3:?(*B:6;:A(!65(

i0'#++%1)03'$C0'V#&%9.-)%#'5)3#)10-03'!"0/%0+'(/$'/&#++%9%/#$%.)'+*+$0;'L%$C'+/.-0+'P0$L00)'c'#)3'jcJ'

K)'.-30-'$.'3%+$-%P:$0'+/.-0+'0M0)&*'P0$L00)'#&&'".++%P&0'/&#++%9%/#$%.)+N'L0':+03'%)/-0;0)$+'.9'>gJ'

'

0#*!( *643:(

5)3#)10-03' jc'

GC-0#$0)03' dg'

Z#-0' @c'

V#)3%3#$0' >g'

=0&%+$03' c'

<.)0' c'
'

Examples: 
'
GC0'V.#/C0&&#'h#&&0*'9-%)10[$.03'&%b#-3'AUma inornataD'%+'&%+$03'#+'
0)3#)10-03'#)3'-0/0%M03'#'+/.-0'.9'jcJ'
'
GC0'H.E#M0'1-.:)3'+`:%--0&'AXerospermophilus mohavensisD'%+'&%+$03'
#+'$C-0#$0)03'#)3'-0/0%M03'#'+/.-0'.9'dgJ'
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@cj' ' (""0)3%4'5'2'!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'

0>7;843<;>($>5;O:("7><5(*46;:5C(

i0'#++%1)03'$C0'V#&%9.-)%#'<#$%M0',&#)$'!./%0$*'/&#++%9%/#$%.)'+*+$0;'L%$C'+/.-0+'P0$L00)'c'#)3'jcJ'K)'

.-30-'$.'3%+$-%P:$0'+/.-0+'0M0)&*'P0$L00)'#&&'".++%P&0'/&#++%9%/#$%.)+N'L0':+03'%)/-0;0)$+'.9'9%M0J'

,&#)$+'L%$C.:$'-#)Y%)1+'#)3').)["&#)$'0&0;0)$'.//:--0)/0+'L0-0'1%M0)'+/.-0+'.9'cJ'

'

0$"*( *643:(

>WJ>' jc'

>WJ6' gg'

>WJ@' gc'

6J>' dg'

6J6' dc'

6J@' @g'

@J>' @c'

@J6' 6g'

@J@' 6c'

dJ>' >g'

dJ6' >c'

dJ@' g'

>(' c'
'

Examples: 
'
GC0'(&1.3.)0+'=:)0+'!:)9&.L0-'AHelianthus niveus'++"J'tephrodesD'L#+'
&%+$03'#+'>WJ6'A-#-0N'$C-0#$0)03N'.-'0)3#)10-03'%)'V#&%9.-)%#'#)3'0&+0LC0-0'
(<='9#%-&*'$C-0#$0)03'%)'V#&%9.-)%#DJ'K$'L#+'1%M0)'#'+/.-0'.9'ggJ'
'
W..$Co+'0M0)%)1["-%;-.+0'ACamissonia boothii'++"J'boothiiD'L#+'&%+$03'#+'
6J@'A-#-0N'$C-0#$0)03N'.-'0)3#)10-03'%)'V#&%9.-)%#N'P:$';.-0'/.;;.)'
0&+0LC0-0p').$'M0-*'$C-0#$0)03'%)'V#&%9.-)%#DJ'K$'L#+'1%M0)'#'+/.-0'.9'@gJ
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!

!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'2'(""0)3%4'5' ' @c8'

!""#$%&'(#\()(*#$*&+&F#(J![&+!+("./0#**&$1(

*5:B(2N(%4X<74>?(%>5>(

(J! K)+$#&&'$C0'V<==W'Z#-0T%)3'@'V=J'Z#-0T%)3'@'L#+'"-.M%303'$.'$C%+'"-.E0/$'#+'#)'#/#30;%/'

+:P+/-%"$%.)J'G.'.P$#%)'#'/."*'.9'$C%+'3#$#P#+0N'1.'$.'

qC$$"UOOLLLJ391J/#J1.MOP%.10.3#$#O/)33POSJ'

WJ! =.L)&.#3'5&0;0)$'X//:--0)/0'3#$#'AM0/$.-D'9-.;'V<==W'Z#-0T%)3'@'%)$.'(-/H#"J'

'

*5:B(HN(07;B(5W:(0$%%[(AB:6;:A(?>5>(54(5W:(0%0!(;<(!36P>B(

(J! X"0)'(-/H#"'#)3'#33'$C0'V<==W'9%&0'A5VXB/)33PD'#)3'$C0'.:$&%)0'.9'$C0'V=V('

A\5<BV=V(BX:$&%)0D'$.'#'P&#)Y'.-'04%+$%)1'(-/H#"'+0++%.)J'

WJ! F+0'$C0'QV&%"R'$..&U'(-/'G..&P.4'S'()#&*+%+'$..&+'S'54$-#/$'S(07;BN'

>J! K)'$C0'3%#&.1:0'P.4U'

#J! K)":$'T0#$:-0+U'5VXB/)33PJ'

PJ! V&%"'T0#$:-0+U'\5<BV=V(BX:$&%)0J'

/J! a0#M0'$C0'ef'G.&0-#)/0'9%0&3'P&#)YJ'

3J! V&%/Y'Q/@RJ'

'

'

(
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@c?' ' (""0)3%4'5'2'!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'

*5:B(MN(!??(<EQ:3;6>7(A643:A(54(5W:(AB:6;:A(>553;DE5:(5>D7:(

K)'$C%+'+$0"N'$C0'/#&/:&#$03'):;0-%/#&'+/.-0+'9.-'0#/C'+"0/%0+'#-0'0)$0-03'%)$.'$C0'V<==W'#$$-%P:$0'

$#P&0'+.'$C#$'$C0'+/.-0+'/#)'P0':+03'&#$0-'9.-'-0/&#++%9%/#$%.)J'GC0'9%M0'/#$01.-%0+'.9'):;0-%/#&'M#&:0+'

L%&&'P0'0)$0-03'P#+03'.)'\Z(<_N'!Z(<_N'5!(N'V5!(N'#)3'V<,!J'G.'+00'$C0'+/.-0+'#)3'C.L'$C0*'L0-0'

/#&/:&#$03N'-090-'$.'(""0)3%4'5@J'5VXB/)33PB/3/#'%+'$C0'&#*0-'/-0#$03'%)'!$0"'6J'''

'

(J! (33'$C0'5VXB/)33PB/3/#'&#*0-'$.'#')0L'.-'04%+$%)1'(-/H#"'!0++%.)J'

WJ! K)'$C0'$#P&0'.9'/.)$0)$+N'-%1C$'/&%/Y'.)'$C0'&#*0-'#)3'/&%/Y'QX"0)'($$-%P:$0+'G#P&0RJ'

!

VJ! (33'#')0L'9%0&3'$.'$C0'#$$-%P:$0+'$#P&0U'

>J! V&%/Y'X"$%.)+'S'!??(I;:7?S('

'

6J! K)'$C0'Q<#;0R'9%0&3'.9'$C0'Q(33'T%0&3R'3%#&.1:0'P.4N'$*"0'b1V.!+#RS'

@J! !0$'$C0'QG*"0R'9%0&3'$.'b*W435(&<5:=:3RS'

dJ! V&%/Y'b/@RS'
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!

!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'2'(""0)3%4'5' ' @c7'

'

=J! V-0#$0'#'+0&0/$%.)'.9'.)0'/#$01.-*'.9'\Z(<_'A0J1J'\>DU'

>J! K)'$C0';#%)'L%)3.L'.9'(-/H#"N'/&%/Y'!0&0/$%.)'S'*:7:65(DC(!553;DE5:AS'

'

'

'

6J! K)'$C0'Q*:7:65(DC(!553;DE5:AR'3%#&.1:0'P.4U'

#J! !0$'$C0'Qa#*0-R'$.'b#0/V6<??DV6?6>RS'

PJ! a0#M0'QX)&*'+C.L'+0&0/$#P&0'&#*0-+'%)'$C%+'&%+$R'E<6W:6e:?S'

/J! !0$'$C0'QH0$C.3R'$.'b03:>5:(<:X(A:7:65;4<RJ'

3J! =XFWa5'VaKV_'b1.!$@R(9-.;'$C0'&%+$'.9'9%0&3+J'\Z(<_'+C.:&3').L'P0'#3303'

$.'$C0'P&#)Y'P.4'#$'$C0'P.$$.;'.9'$C0'3%#&.1:0'P.4J'

0J! V&%/Y'$C0':gE>7'P:$$.)' J'

9J! V&%/Y'b1:5(G<;gE:(F>7E:ARS'

1J! =XFWa5'VaKV_'$C0'9%-+$'-0+:&$'9-.;'$C0'&%+$'.9':)%`:0'M#&:0+'$.'#33'%$'#9$0-'

$C0':gE>7'+%1)J''

CJ! GC0'3%#&.1:0'P.4'+C.:&3'&..Y'&%Y0'$C0'.)0'P0&.LJ'

%J! V&%/Y'b!BB7CRS('
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@>c' ' (""0)3%4'5'2'!"#$%#&'()#&*+%+',-./0++%)1'!$0"+'

'

5J! F+0'$C0'9%0&3'/#&/:&#$.-'$.'#33'-0/.-3+'$.'\BZ(G5U'

>J! i%$C'$C0'+0&0/$%.)';#30N'."0)'$C0'#$$-%P:$0+'$#P&0'.9'Q#0/V6<??DV6?6>RS'

6J! Z%1C$'/&%/Y'$C0'C0#3%)1'b1V.!+#RS'

@J! V&%/Y'bI;:7?(0>76E7>543hR'

'

dJ! ('L#-)%)1';0++#10'L%&&'#""0#-J'V&%/Y'b-:AR'
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