
e24*-N'#-e24'#*1'+( ,%&'-.(O
&'(')*+$',-
/-01-'),+)/+))2343+)5&1678#7(9#7)0-7)"-:&"91#1)W:1&)8#()W:1#(&"#'=)7#.9%17#71)9)0-7>9'(#"%#)?#()$7-%@#:1)A#::#:"B01#7)233C+)5&DE5)0&:1&&7:+)A9-F-:6%=)5E5G=)
H9"@B0&."9.)617#('9'.+
./'01"+2,-3445,6607)830"79+76+*)"+6:+"#;H>Ua?

0%1%&23#%'242
@A12',-BC$2')C#- D)7$E'244"13F)"G3'4,-B'22'21F(4')-HII=
J7KKC+',-L7)'-7G-MN#*1- O+N'+4F),-PQQ
J*)401*#,-<U<V-OO- W*47-('14)'G9,-H=9Ia9I=
Q97939,->>HYVZUK73-- ['G'4*$E7+$7+',-K'117K07)'*1-aI\-.8*-<VI#**?-$F)07)'*1-HI\-.8*->I#**?-
])'*1,--<=I-#**- ['G'4*$E7+$'2$E7+,-^_Y^N')G*+G$$'2$E7+

5266%3'&27(8(9:&4(;%#$&-<%=#%
e24*-')-'4-K"##'1$-$47)4-N*$$#)*GR-$7K-()*-(E'117K)%#'+'-"-G)'+$'4)*24'+'-K'117K-L7)'-7G-MN#*1R-L'$R-@1%-7G-d"G#*1-27KY

)'1*4"N4-#A54-+'#$2%)'4R-4)*+GR-7G-K'#-KA'-0')GN'GG')9-!1N*-(*11')-K'$4-"-)*$2'-$4)A2R-K'+-FN')$4-')-#'4-7G$%-(7$$'(*119-
[*$$#)*G'4-')-)'GC1')4-GE'++7K-L7)'-OYC40AGG"+G'+-7G-N*++(F)"+G'+-"-4F)2'5')"7#')-')-4'KK'1"G-1*N9

Y
K"+')')R-K'+-#'4-')-7G$%-+7'-1FN4)f)-"-5*)4"')-.K'$4-+'#-(7)-dF)'-e24'#*1'+?9-B1%0f)Y-7G-$K%0)'G+'$27G-')-N*+1"G$4'-

Y
4'2*+4'+-')-#'4-$2)"++')'R-$4'#N"$-K'#-0f)1A+GY0*)01*+#"+G$$27G-7G-()*GK'+4')-*N-1*N(C)C$27G9
d47)5*)4'+-*N-$'1N'-21F(4*-#7K"+')'$-*N-G*KK'1$27G9-W'++'-')-(7)-#'4-K'$4'-755)'N'4-*N-0')GN'GG')R-$2)'+4')-7G- 1"44-
01722K*)2R-K'+-"-E'N+')'-3'11"+G')-')-#'4-27K5*24-7G-4C+G-$27G9-dE"24+"+G-7G-*1#')$$5)'#+"+G-')-)'1*4"N4-G7#R-7G-#'4-"++G%)-
7G$%-$5)'#4'-G)7N#"K'+$E7+')4'-4)f)9-P"#1"G')'-51C22Y6GE'++7K37G$4')-3*)-"K"#1')4"#-Nf)4-7K(*44'+#'R-7G-4)f)-*N-3FA-*1Y

$K%#"K'+$E7+')4'R- $'"+N72$4'- 7G- #'1N"$- $4C)'+#'- G)*+4)f)- "++G%)9- D%- E'N+')'- 3'11"+G')- ')- $27G'+- #%)1"G')'- $E"24'4- 7G-
#7K"+')4-*N-C+G'-4"1-K"##'1*1#)'+#'-4)f)9-^55'-5%-21F(4'2*+4'+-5%-F$4$"#'+-7G-"-+'#)'-#'1-*N-7K)%#'4-')-#'4-A+G)'-$27G-
.1FN$C2$'$E7+')?-7G-7G$%-'+2'14'-K"+#)'-5*)4"')-37G$4('149-W"$$'-')-"+21C#')4-#'1$-*N-*))7+#')"+G$K'$$"G'-G)C++')R-#'1$-')-
#'4-G7#4-()*K4"#"G-C4N"21"+G$574'+$"*19
J1*)4-$4F)$4-"+4')'$$'-0"7K*+G(71#K'$$"G-')-2+A44'4-4"1-(C24"G3'4$2)'N'+#'-1*N-.0%#'-'5"(A44"$2'-7G-0')GN'GG1'N'+#'?R-K'+-

_*1"8"CK-1'+4"8C1*)'?R-Z-[M-.5)*241*N-_'4)'1"*-71"N'47)CKR-KEC24E*($-!N')+"*-#"N*)"8*4*R-4)%#)*GG-&*K*1"+*-43)*C$4*?-7G-V-LP-

e24*-N'#-e24'#*1'+-')-'"-N'1C4N"21'4-0'22'21F(4R- 4A5"$2- (7)-K"##'1$-)"2'-G)*+$27G$21F(4')- "-K'117K07)'*1-7G-FN)'-#'1-*N-
$F)07)'*1-$7+'-"-)'G"7+'+9-d4F)$4-N')#"')-')-2+A44'4-4"1-#'4-$4*0"14-(C24"G'-0'22'21F(4K"1EF'4-K'#-G*KK'1-G)*+$27G-7G-KA'-

W'4-')-7G$%-N"$$'-.K7#')*4'?-2N*1"4'4')-2+A44'4-4"1-G)%7)Y3'GG'$27G9-OK"#1')4"#-')-N"24"G'-4)'22-$7K-G*KK'1-+*4C)$27G-7G-
)"2'-N'G'4*$E7+$C4(7)K"+G')R-$7K-')-4A5"$2'-(7)-#'-K'$4-N')#"(C11'-0'22'21F(4'+'-"-)'G"7+'+R-#%)1"G-C4N"21'49-Q')-')-3'11')-
"22'-$5'$"*12N*1"4'4')-$7K-(7)-'2$'K5'1-(7$$')FA2K"1EF')R-#'4-')-C3'1#"G-*4-'1N*-')-)'GC1')4-.$'1N-7K-#'44'-4)71"G-"22'-3*)-3*44-
$5'$"'14-$47)-+'G*4"N-'(('24?R-7G-*)'*1'4-')-)'1*4"N4-1"4'9-T72*1"4'4'+-NC)#')'$-$7K-"-K7#')*4-G)*#-%-2C++'-0"#)*-4"1-%-755(A11'-
N"24"G'-K*+G1')-N'#-$27GN')+'49
^K)%#'4-NC)#')'$-$7K-)'G"7+*14-N')#"(C114-.N')#"-Z?9

>%=42&;%-'
M+#')$F2'1$'+-01'-(7)'4*44-*N-P7K-Q9-Q7(47+-.B"7@72C$?-H=9-*CGC$4-HII=9-[f)(7)371#'+'-N*)-G7#'R-K'+-N*++(F)"+G'+-
"-'1N*-N*)-$47)9-@)*-g"#4)'-e24'#*1'+-01'-0'(*)"+G$)C4*-1*G4-$F)7N')-5%-F$4$"#'+-*N-21F(4*-+'#-4"1-(A12'$N'"'+R-#'1N"$-+'#'-
1*+G$-'1N*-.#')-4'))'+G'4-N*)-()*K27KK'1"G?R-#'1N"$-755'-"-21F(4'$2)%+"+G'+9-W'4-01'-7G$%-GE7)4-'+-4C)-"++7N')-1*+G$-'1N*-
5%-N'$4$"#'+-+'#'+()*-(A12'$N'"0)C*R-7G-5%-$1C44'+-*N-#*G'+-01'-FN')$4'-#'1-*N-C+#')$F2'1$'$7K)%#'4-.B)74'+-Y-g"#4)'-
e24'#*1'+?-)*$24-0'(*)49-W'44'-N"$4'-$'G-"K"#1')4"#-)*$24-%-Nf)'-*N-1"4'+-"+4')'$$'-0"7K*+G(71#K'$$"GR-$1"2-*4-#'4-"22'-01'-
5)"7)"4')4-%-0)C2'-K')-4"#9
DG*9-#'+-$47)'-N*++(F)"+G'+-N*)-'+-G7#-#'1-5*)4"')-C4"1GE'+G'1"G'R-#'4-GE'1#')-$5'$"'14-0')GN'GG5*)4"')-1*+G$-'1N*9-W')(7)-')-
0')GN'GG1'N'+#'-*)4')-K*+G'1(C114-C+#')$F249-W'4-')-$*K4"#"G-G7#4-574'+$"*1-(7)-$1"2'-*)4')R-$1"2-*4-#'4-*+4*$-*4-'+-G7#-#'1-
"+4')'$$*+4'-7G-7G$%-)F#1"$4'#'-$1"2'-*)4')-"22'-')-(*+G'4-7559-d'1N-7K-#'4-#')(7)-(7)4$*44-GE'+$4%)-'+-#'1-K34-*)4$#72CK'+Y
4*$E7+'+R-*+$'$-1"2'N'1-2C++$2*5$G)C++1*G'4-$7K-)'1*4"N4-G7#4R-0%#'-K34-G'+')'11'-5*)*K'4)'-.N'G'4*$E7+R-$27G$4)C24C)R-
*NG)'+$+"+G?-7G-*)4$K*+G(71#'4R-7G-NC)#')"+G$G)C++1*G'4-(7)-N')#"$'44"+G-7G-*NG)'+$+"+G-$7K-G7#9

http://borchbio.no/narin/?nid=2468
http://borchbio.no/narin/?nid=2468


C4<%=7%=#%(:7("3'%&#D$%=#%#:6&E'%
^K)%#'4-"++G%)-"-*)0'"#'4-K'#-$A$4'K*4"$2'-C+#')$F2'1$')-*N-0'22'21F(4')-"-)'G"-*N-W")'247)*4'4-(7)-L*4C)(7)N*14+"+G9-W'44'-
')-'+-#'1-*N-$A$4'K*4"$2'-+*4C)(*G1"G'-C+#')$F2'1$')-*N-#'-0"717G"$2-N"24"G$4'-7G-3FA'$4-5)"7)"4')4'-$27G4A5'+'-"-L7)G'9-O-

4"1-HII=9-])0'"#$G)'+$')-(7)-C+#')$F2'1$'$7K)%#'4-N*)-5%-(7)3%+#-G)7N4-*+G"44-*N-@A12'$K*++'+-"-BC$2')C#-"-$*K*)0'"#-
K'#-W")'247)*4'4-(7)-L*4C)(7)N*14+"+G-5%-0*2G)C++-*N-'+-(7)$4C#"'-GE7)4-*N-B"7(72C$-.Q7(47+-HIIX?R-7G-7K(*44'4-3'1'-e24*$-
21F(4*-()*-e247##'+-7557N')-4"1-1"44-7N'+(7)-$*K1F5'4-K'#-`)A4*9-P7-*4$2"14'-172*1"4'4')-')-*NG)'+$'4-7G-0'$2)'N'4-"-C+#')$FY

?-'=-7%&%("3'%&#D$%=#%&
!+-2E'++')-"22'-4"1-*4-#'4-')-C4(F)4-)'1'N*+4'-+*4C)(*G1"G'-C+#')$F2'1$')-"-7K)%#'4-4"#1"G')'9-W'4-')-"22'-(*+G'4-755-"-+*4C)4AY
5'2*)41'GG"+G'+-.L*4C)0*$'-HI<I?R-7G-#'4-1"GG')-3'11')-"22'-"++'-*)4$(C++-()*-21F(4*-"-])4$2*)4-.HI<I?9

N'$4$"#'+R-7G-4*44-755-1*+G'-2*)51*+4'1"$4')9-Q*+-3*)-(C++'4-019*9-(CG1'$4*))R-#N')GK"$5'1-7G-$2%)'$"1#)'-N'$4-(7)-dF)'-e24'Y
#*1'+-<9U9<=X>R-7G-0)C#'$57)'-.LP?-7G-0*22'$F4'-.LP?-+7)#-(7)-L7)#)'-e24'#*1'+-HI9a9<=aI9-<a9U9<==a-01'-2C14C)K*)2*-
5%-e24'#*1$G%)#'+'-C+#')$F24-*N-S*+-!)"2-!)"2$'+R-$7K-#*-(*+4-019*9-(CG1'$4*))R-4C+#)*$4*))-7G-K*)"+F22'1-.LP?-5%-dF)'-
e24'#*1'+R-7G-$2%)'$"1#)'R-0*22'N')7+"2*R-N%)N')7+"2*- .LP?-7G-K*)"+F22'1- .LP?-5%-g"#4)'-e24'#*1'+9-D%-0*2G)C++-*N-
#'44'-')-'4-=-#**-$47)4-5*)4"-N'#-dF)'-e24'#*1'+-*NG)'+$'4-$7K-+*4C)4A5'172*1"4'4-K'#-N')#"-B9-W'4-$5F)$-7K-"22'-7G$%-
#'1')-*N-2C14C)K*)2*-5%-g"#4)'-e24'#*1'+-0C)#'-Nf)4-+*4C)4A5'172*1"4'4R-C4-()*-*)4$(C++'+'9

!%=-77%3F%4
^K)%#'4-1"GG')-5%-F$4$"#'+-*N-L7)'(E7)#'+-$F)F$4-"-L7)'-7G-MN#*1-27KKC+'R-8*-X-2"17K'4')-$F)F$4-(7)-&F#0')G9-W'4-*2Y
4C'11'-7K)%#'4-0'$4%)-*N-'4-5*)4"-1*+G$-e24*-K'117K-['44')3C$G%)#'+'-7G-e24'#*1$G%)#'+'R-HYZ-2"17K'4')-7N'+(7)-C41F5'4-
"-L7)'(E7)#'+9

G24"&7&"33=27

e24*-')-'4-K"##'1$-$47)4-N*$$#)*G-.+'#$1*G$('14-=VR>-2KH?R-$7K-()*-(E'117K)%#'+'-"-G)'+$'4)*24'+'-K'117K-L7)'-7G-MN#*1R-
L'$R-@1%-7G-d"G#*1-27KKC+')R-)'++')-4"1+f)K'4-)'44-$F)7N')-4"1-C41F5'4-5%-F$4$"#'+-*N-L7)'(E7)#'+-"-LCK'#*1$1%G'+9-d47)'-
#'1')- *N-+'#0F)$('14'4- 1"GG')- "- +7)#07)'*1- 7G- 1*N*15"+- N'G'4*$E7+$$7+'R-K'#- (E'11G)*+$27GR- (E'110EF)2'$27G-7G- $+*C(E'119-
[*$$#)*G'4-)'++')-(7)-#'4-K'$4'-G*+$2'-)71"GR-K'+-"-+'#)'-#'1')-01")-1*+#$2*5$)'1"'(('4-G)*#N"$-#A5')'R-7G-5%-#'-+'#)'->YV-
2"17K'4)'+'-.()*-8*-UII-K73-+'#-4"1-L7)'(E7)#'+-HUV-K73?-#*++')-'1N*-5%-1'+G)'-$4)'2+"+G')-'"-K*)2')4-7G-4)*+G-0'22'21F(49-
J1F(4*-')-(7)-#'4-K'$4'-+72$%-)'44-"-(7)K'+9

4)*+GR-7G-K'#-KA'-0)*44'-$2)'+4')-5%-0'GG'-$"#')9-W'4-')-KA'-0')G-+'#'-"-$'1N'-ECN'4R-7G-KA'-*N-7K)%#'4-')-N*+$2'1"G-
4"1GE'+G'1"G-.$f)1"G-5%-$47)-N*++(F)"+GR-$7K-#'4-N*)-5%-"+N'+4')"+G$4"#$5C+24'4?9-W'1')-*N-21F(4*-.019*9-FN')$4R-)'44-+'#'+(7)-
0)C*-$F)-(7)-g"#4)'-e24'#*1'+?-')-+f)K'$4-4)'1F$R-+*2'+-0')G$1C249-!1N*-(*11')-K'$4-"-)*$2'-$4)A2R-K'+-N'#-0)C*-')-#'4-7G$%-
$4F))'-(7$$'(*11-.K'+-#'4-#*++'$-"22'-(7$$')FA2$*K(C++-*N-0'4A#+"+G?9-[*$$#)*G'4-')-)'GC1')4-GE'++7K-L7)'-O-Y-C40AGY
G"+G'+R-+7'-$7K-27K0"+')4-K'#-+72$%-#%)1"G-K*G*$"+')"+G$'N+'-(F)')-4"1-*4-N*++(F)"+G'+-"-4F)2'5')"7#')-')-4'KK'1"G-1*N9

H%:=:7-

#'1'+-*N-21F(4*-.()*-1"44-7N'+(7)-(A12'$N'"0)C*-7G-+'#7N')-4"1-e247##'+?-27KK')-)"2')'-0')G*)4')-0*)'-"-K"+#)'-G)*#-()*K-5%-
$4)'2+"+G'+-K'117K-['44')3C$-7G-e24'#*1$G%)#'+'9
TF$K*$$'#'22'4-CE'N+4-7G-$47)4-$'44-$5*)$7K4-*N$*44-"-21F(4*R-K'#-$2)"+4-7G-#'1N"$-K*+G1'+#'-"-#'-0)*44'$4'-5*)4"'+'9-D%-
$4'#')-K'#-E'N+')'-3'11"+G-1"GG')-#'4-#')"K74-'4-E'N+')'R-K'+-)'1*4"N4-4A+4R-1*G-*N-1F$K*$$')9

9=-62
g"#4)'YFN)'-LCK'#*1- 3*)- '4- )'1*4"N4- 27+4"+'+4*14- 5)'G'4- 21"K*R- 7G- #*10C++'+- 1"GG')- "- 7N')G*+G$$'2$E7+'+- .^_?- .g7'+-
<==a?9-W*10C++'+-"-21F(4*-')-4)*+G-7G-$2*)54-+'#$2%)'4R-+7'-$7K-$*KK'+-K'#-'1N*-.$'1N-7K-N*$$#)*G$)'GC1')"+G'+-3*)-
)'#C$')4-'1N*$-0'4A#+"+G-$7K-(C24"G3'4$G"N')?-G")-G)C++1*G-(7)-'4-$4*0"14- (C24"G- 172*121"K*-"-KA'-*N-7K)%#'49-^55'-"-#'+-
N'$4N'+#4'-$2)%+"+G'+-.$71$"#*?-01")-#'4-#')"K74-+72$%-)*$24-0'4A#'1"G-4F))')'-7G-N*)K')'-172*121"K*R-K'+-C4'+-*4-#'4-')-

,%7%42#I:3(:7(4&%#=27#1:&'%=-37
d'-2E')+'7K)%#'0'$2)"N'1$'+'9



5$:7#4&"$4"&(:7(@E<-&$3-37
d'-2E')+'7K)%#'0'$2)"N'1$'+'9

9I%&3%:6&E'%&
O-#'4- (F1G'+#'- 1"$4'$- "+(7)K*$E7+-7K-#'-*NG)'+$'#'-2E')+'172*1"4'4'+'- "-7K)%#'4-e24*-N'#-e24'#*1'+9-LCKK')')"+G'+-
)'(')')-4"1-"++4'G+"+G')-N"$4-5%-2*)4'49

J((Q$42(3%'%31:&(Q$4%'2=%3
L*4C)4A5',-B'22'21F(4-7G-0')GN'GG-Y-B'22'21F(4- ])'*1,-<IXR>#**
Bg[!&WO,-]- Q73,->VIYVZI-K73

B'1"GG'+3'4-7G-+*4C)G)C++1*G,-T72*1"4'4'+-1"GG')-1*+G$-e24*-K'117K-['44')3C$G%)#'+'-7G-e24'#*1$G%)#'+'R-7G-0'$4%)-*N-'4-<R>-2"17K'4')-
1*+G4-5*)4"-1*+G$-'1N*R-*NG)'+$'4-K74-C+G$27G-"-$F)R-C+G$27G637G$4('14-755'-5%-21F(4'2*+4'+-5%-F$4$"#'+R-1"4'-"+4')'$$*+4-$27G-5%-N'$4$"Y
#'+R-7G-K74-2C14C)1*+#$2*5'4-5%-dF)'-e24'#*1'+-"-+7)#N'$49-D%-#'++'-$4)'2+"+G'+-#*++')-'1N*-'"-.K'G'4?-N'1C4N"21'4-0'22'1F(4R-$7K-')-
$2*)54-7G-)'1*4"N4-#A54-+'#$2%)'4R-4)*+GR-7G-K'#-KA'-0)*44'-$2)'+4')-5%-0'GG'-$"#')9-W'4-')-KA'-0')G-+'#'-"-$'1N'-ECN'4R-7G-KA'-*N-7K)%#'4-
')-N*+$2'1"G-4"1GE'+G'1"G-.$f)1"G-5%-$47)-N*++(F)"+GR-$7K-#'4-N*)-5%-"+N'+4')"+G$4"#$5C+24'4?9-W'1')-*N-21F(4*-.019*9-FN')$4?-')-+f)K'$4-4)'Y
1F$R-+*2'+-0')G$1C249-!1N*-(*11')-K'$4-"-)*$2'-$4)A2R-K'+-FN')$4-')-#'4-7G$%-+7'+-(7$$'(*11-.#*++')-"22'-(7$$')FA2$*K(C++-*N-0'4A#+"+G?9-
BC++'+-*N-21F(4*-3*)-'4-$4*0"14-7G-(C24"G-172*121"K*R-K'+$-#'4-')-21*)4-4F))')'-755'-"-#'+-N'$4N'+#4'-3'11"+G'+9

N'G'4*$E7+$4A5')9-`)*+-')-#7K"+')'+#'-4)'$1*GR-K'#-N*)"')'+#'-"++$1*G-*N-1FN4)f)9-`)*+$27G'+-')-(7)-#'4-K'$4'-*N-01%0f)Y-7G-$K%0)'GY
Y
Y

$')-7G-G7#-(C24"G3'4?-$4%)-$K%5*)4"')-K'#-3FG$4*C#'$27G-."+4')K'#"f)-C4(7)K"+G-K'#-KA$2'G)*$R-4A)"3E'1KR-2)*+$27+N*11R-4C)4R-'489?9-D%-1"44-

(7)-dF)'-e24'#*1'+R-K'#-'+-#'1-7$5R-$'1E'-7G-0EF)29-^55'-5%-21F(4'2*+4'+-5%-F$4$"#'+-')-#'4-$2)"++')'-7G-4F))')'R-7G-3')-')-#'4-$4'#N"$-
0*)01*+#"+G$$27G-*N-0f)1A+G4A5'-K'#-'+-#'1-(C)CR-5%-#'-$2)"++'$4'-$4'#'+'-7G$%-1*N(C)C$27G9-B')GN'GG'+'-')-E'N+4-7N')-(*44"G'9
`*KK'1$27G-#'22')-3'1'-7K)%#'49-W'4-K'$4'-*N-$27G'+-')-755)'N'4-*N-0')GN'GG')R-$2)'+4')-7G-1"44-01722K*)2R-K'+-"-E'N+')'-3'11"+G')-
')-#'4-27K5*24-7G-4C+G-$27G9-dE"24+"+G-7G-*1#')$$5)'#+"+G-')-)'1*4"N4-G7#R-7G-#'4-"++G%)-7G$%-$5)'#4'-G)7N#"K'+$E7+')4'-4)f)9-P"#1"G')'-

$2)'+4')-7G-"-0*)01*+#"+G$$27GR-#')-+7'+-4A#'1"G-G*K1'R-$K%#"K'+$E7+')4'R-$'"+N72$4'-7G-#'1N"$-$4C)'+#'-G)*+4)f)-"++G%)9-W"$$'-')-N"24"G'-
+F22'1'1'K'+4')9-D%-E'N+')'-3'11"+G')-')-$27G$4)C24C)'+-GE'++7KG%'+#'-K"+#)'-N*)"')4R-#%)1"G')'-$E"24'4R-7G-#7K"+')4-*N-K"##'1*1#)'+#'-
4)f)9

Y

0')GN'GG')9-g'$4-$5'$"'14-')-'4-(C++-*N-(7$$'+%1-._*1"8"CK-1'+4"8C1*)'?-.!L?R-5%-+*2'+-N'#-*N-'+-G*KK'1-G)*+$4C00'9-])4'+-')-K'G'4-$E'1Y

4)f)-7G-+7'+-0')G?R-$5)"2'$2E'GG-.B)A7)"*-+*#N7)+"2"*+*?-.LP?-')-+72$%-N*+1"GR-GC00'$2E'GG-.]1'847)"*-$*)K'+47$*?-.LP?-7G-G)*+$'4')1*N-
.QA57GAK+"*-0"44')"?-$5*)$7K4R-7G-)"K+%1-._3*'+743'875$"$-N")"#"*10*?-.LP?9-TC+G'+'N')$*K(C++'4-')-$N*24-C4N"21'4-5%-1FN4)f)+'-.$5*)Y

$7K-01'-(7)$4')2'4-*N-$47)-N*++(F)"+G-5%-"+N'+4')"+G$4"#$5C+24'4R-7G-#'4-N*)-#')(7)-0*)'-KC1"G-%-$E'22'-+7'+-(%-*N-#"$$'9-g*+G'-$4'#')-')-
"K"#1')4"#-17N'+#'R-7G-#'4-')-3FA$4-$*++$A+1"G-'4-0'4A#'1"G-*+4*11-"+4')'$$*+4'-7G-)F#1"$4'#'-1*N-5%-0')G'+'9-P)%#)*GG-.&*K*1"+*-43)*C$4*?-
.[M?-01'-$'44-'44-$4'#R-K'+$-27)4-4)711$2E'GG-.B)A7)"*-0"8717)?-7G-)*+#2N"$41*N-.QA57GAK+"*-N"44*4*?-01'-$'44-G*+$2'-N*+1"G9-D%-'4-5*)-G*K1'-
G)%7)-N*)-#'4-5)*241*N-._'4)'1"*-71"N'47)CK?-.[M?9

GE7)4-1"2'-C4'+(7)-.$F)-(7)?-*NG)'+$+"+G'+R-#')-#'4-N*)-#*++'4-G)7N'-1fG')-*N-+7'+-G*K1'-7$5')?R-G)*+)C$42EC2'-.D3'11"+C$-('))CG"+'7(C$Y

.L'82')*-71"G78*)5*?9
[')#"NC)#')"+G,-e24*-N'#-e24'#*1'+-')-'"-N'1C4N"21'4-0'22'21F(4R-4A5"$2-(7)-K"##'1$-)"2'-G)*+$27G$21F(4')-5%-7N')G*+G'+-$F)07)'*1YK'117KY
07)'*1-"-)'G"7+'+9-W'-$4F)$4'-N')#"'+'-')-2+A44'4-4"1-#'4-$4*0"14-(C24"G'-0'22'21F(4K"1EF'4-K'#-G*KK'1-G)*+$27G-7G-KA'-0')GN'GG')R-7G-'+-

4"1-G)%7)Y3'GG'$27G9-&'G"7+*14-$'44-1"GG')-7K)%#'4-+*4C)N')#"K'$$"G-5%-K"##'1$-+"N%-$*KK'+1"2+'4-K'#-*+#)'-0'22'21F(4')-"-)'G"7+'+R-7G-
$f)1"G-')-#'4-2N*1"4'4')-K34-.<?-)"2'-N'G'4*$E7+$Y-7G-$27G4A5')-7G-.H?-G*KK'1-+*4C)$27G-.K'#-KA'-#F#-N'#-7G-0"717G"$2-G*K1'-4)f)?-$7K-
K*+G1')9-W'4-')-7G$%-C3'1#"G-*4-'1N*-')-)'GC1')4-.K'+-#'44'-3*)-4)71"G-"-K"+#)'-G)*#-3*44-$47)-+'G*4"N-'(('24?9-d*K1'4-$'44-')-#'44'-1"2'N'1-'"-
N')#"(C11-0'22'21F(4R-7G-N')#"'+-$'44'$-4"1-]-.$Nf)4-N"24"G?-.5%-G)'+$*-K74-B?9
d2EF4$'1-7G-3'+$A+,-@)"-C4N"21"+G9

)((Q$42(D#4#-'%(GQ(1:&(5D&%(Q$4%'2=%3
L*4C)4A5',-`*KK'1-0*)$27G-Y-`*KK'1-G)*+$27G- ])'*1,-ZR=#**
Bg[!&WO,-B- Q73,-VZIYV>I-K73

B'1"GG'+3'4-7G-+*4C)G)C++1*G,-T72*1"4'4'+-1"GG')-"-e24*$-K*)2')4'-0'22'21F(4R-5%-F$4$"#'+-*N-'1N*-)'44-$F)-(7)-#')-'+-$27G$N'"-2)A$$')-'1N*R-
K"#4-K'117K-G%)#'+'-dF)'-7G-g"#4)'-e24'#*1'+9
L*4C)4A5')R-C4(7)K"+G')-7G-N'G'4*$E7+$4A5'),-W'4-')-'4-$1*24-5*)4"-755'-5%-21F(4'2*+4'+R-K'#-G)*+#7K"+')4R-(*44"G-0*)01*+#"+G$$27G-.01%Y
0f)$27GR-0f)1A+G$27G?9-d27G'+-')-K'$4-"-*1#')$(*$'R-G7#4-$E"24'4R-C4'+-G)7N'-4)f)-7G-K'#-$Nf)4-1"4'-#F#-N'#R-K'+-K'#-'4-2*)*24')"$4"$2-



"++$1*G-*N-$K%#"K'+$E7+')4'R-$'"+N72$4'R-4A#'1"G-G*K1'-G)*+4)f)9
])4$K*+G(71#,-d27G'+-')-)'1*4"N4-(C24"G-7G-$*K4"#"G-1A$%5'+R-7G-5%-#'-G*K1'R-$K%#"K'+$E7+')4'-G)*+4)f)+'-"++G%)-'+-#'1-KEC24E*($-.!N')Y

83*'47537)*?R-7G-5%-0')GN'GG-)*+#2N"$41*N-.QA57GAK+"*-N"44*4*?9-]+#)'-*)4$G)C55')-'++-'5"(A44"$2'-1*N-')-#%)1"G-C4N"21'4-7G-C4'+-"+4')'$$'9
[')#"NC)#')"+G,-d7K-(F1G'-*N-'+-K"##'1$-G7#-(7)'27K$4-*N-KEC24E*($R-NC)#')'$-7K)%#'4-$7K-N"24"G-.N')#"-B?9
d2EF4$'1-7G-3'+$A+,-@)"-C4N"21"+G9

O((Q$42(<-#W2W<-#([%==:6(,%44%&F"#
L*4C)4A5',-`*KK'1-0*)$27G-Y-`*KK'1-G)*+$27G- ])'*1,-<aRH#**
Bg[!&WO,-_- Q73,->HVY>VV-K73

B'1"GG'+3'4-7G-+*4C)G)C++1*G,-T72*1"4'4'+-1"GG')-N'#-'1N*-e24*-)'44-F$4-(7)-G%)#'+-g'117K-['44')3C$R-*NG)'+$'4-*N-'+-G*KK'1-4)*247)N'"-
7G-GE'+G)7'+#'-2C14C)1*+#$2*5-5%-N'$4$"#'+R-7G-"-37N'#$*2-C+G$27G-'11')$9
L*4C)4A5')R-C4(7)K"+G')-7G-N'G'4*$E7+$4A5'),-g'$4'5*)4'+-*N-*)'*1'4-4*$-755-*N-'"-E'N+4-3'11'+#'-N'$4N'+#4-1"$"#'9-Q')-$4%)-'+-$Nf)4-()7#"G-
7G-)"2-G)*+#7K"+')4-$27GR-KA'-*N-3FG$4*C#'4A5'R-"-K"+#)'-G)*#-1%GC)44A5'-.(C24"G-C4(7)K"+G?9-W'4-"++G%)-7G$%-KA'-G)%7)-"-4"11'GG-4"1-G)*+R-
172*14-"-(7)K-*N-G)%7)Y3'GG'$27G-5%-#'-N%4'$4'-$4'#'+'9-d27G'+-')-K"##'1*1#)'+#'-4"1-)'1*4"N4-C+GR-7G-0"717G"$2-G*KK'1-G)*+-K*+G1')9-
OK"#1')4"#-')-#'4-"++$1*G-*N-G)7N'-4)f)-*N-0%#'-G)*+-7G-G)%7)9-W'4-')-7G$%-'+-#'1-#F#-G)%7)R-K'+$-#'4-')-1"4'-#F#N'#-*N-G)*+9-D%-N'$4$"#'+-
*N-'1N*-')-7G$%-"+21C#')4-'+-$K*1R-F$4N'+#4-$2)%+"+Gc-3')-')-K')-$4'"+'4'-7G-4"1-#'1$-G1"$$'+-$27G9

*N-K7$')-7G-E7)#07'+#'-$755R-K'+-574'+$"*1'4-(7)-$E'1#+'6)F#1"$4'#'6$5'$"'11'-*)4')-')-1"4'9
[')#"NC)#')"+G,-JN*1"4'4'+'-')-"-(F)$4'-)'22'-2+A44'4-4"1-*4-#'44'-')-$Nf)4-()7#"G-7G-)"2-G)*+Y-7G-G)%7)Y3'GG'$27GR-K'+-$27G'+-')-"22'-$f)1"G-
G*KK'1R-7G-*)4$K*+G(71#'4-7)#"+f)4R-7G-N')#"'+-$'44'$-#')(7)-4"1-_-.172*14-N"24"G?9
d2EF4$'1-7G-3'+$A+,-@)"-C4N"21"+G9

/((Q$42(GQ(1:&(G:&'&%(Q$4%'2=%3
L*4C)4A5',-B'22'21F(4-7G-0')GN'GG-Y-B'22'21F(4- ])'*1,-<HRV#**
Bg[!&WO,-_- Q73,-VaIYU<I-K73

B'1"GG'+3'4-7G-+*4C)G)C++1*G,-T72*1"4'4'+-1"GG')-1*+G$-e24*-+7)#F$4-(7)-G%)#'+-L7)#)'-e24'#*1'+R-7G-0'$4%)-*N-'4-1"4'-$F)N'+#4-0'22'21F(4Y
5*)4"R-$7K-"-$47)-G)*#-G)'+$')-4"1-A+G)'-$27G-5%-*11'-2*+4')9
L*4C)4A5')R-C4(7)K"+G')-7G-N'G'4*$E7+$4A5'),-J1F(4*-')-4"1+f)K'4-)'44-"-(7)K'+9-D%-N'$4$"#'+-')-#'4-0)*44R-K'#-KA'-0')G-7G-$2)'+4')-7G-G1"$Y
$'+-4)'$'44"+GR-K'+$-F$4$"#'+-3*)-E'N+')'-3'11"+G-K'#-G)*+$27G9-W'++'-')-*N-01%0f)Y-7G-$K%0)'G+'4A5'9-d27G'+-3*)-'4-K"##'1*1#)'+#'-
5)'GR-7G-'+-4"1+f)K'4-'+$E"24'4-$'"+-754"K*1(*$'-#7K"+')')9-`*K1'-4)f)-K*+G1')R-7G-#'4-')-1"4'-#F#-N'#9

Y
371#?-27K0"+')4-K'#-'1#)'-G)*+$27GR-K'+-2N*1"4'4'+'-')-K*)G"+*1'R-7G-NC)#')'$-$7K-172*14-N"24"G-.N')#"-_?9
d2EF4$'1-7G-3'+$A+,-@)"-C4N"21"+G9

V&4#62371:='
d'-2E')+'7K)%#'0'$2)"N'1$'+'-7G-d*KK'+#)*G9

,&>#""I)G71%06'')9)W:1&)8#()W:1#(&"#'+)!-"-''#')?:42=4(2342==(2<(2&4)%6??#7#7)-$$)&'1&"")06'')9''#'0-7)-?7<(#1+)3)>#1J7)
&1)&71%06''#1)9::#)#7)1&""0#%1#1=)?#')>#.7#$#7)%-?)?J#=)#')(#"=)%$&7%-?1=)%$7#(1)-+"+)#7)>76:1+)L#1)%1-7#)1&""#1)9):-"-''#')
>"33%4(-($I%&3%:6&E'%)M#'89%#7)19")M89":#):@#7'#-?7<(#7)&71#')#7)06''#1+)L#1)"9""#)1&""#1)&'.97)M8-7)?&'.#)06'')%-?)#7)

K
-?7<(#7+

H&"@@% ,-4%3#$2@%=-7(32<3 G:&#$(32<3 0D'=-#4%W
#424"#

?:42=4(2342==(
2<(2&4

>"33%4(-($I%&3%W
:6&E'%(M3&N

g*C)'(*K"1"'+ gA$2'K*C)' Z ZZ-

B1*#K7$') L'82')*-71"G78*)5* QC1'('11K7$' < <<-

T'N')K7$') ]+*$4)753A11CK-3'11')"*+CK DC$1'#)*CGK7$' H <H-

B*jj*+"*-4)"8)'+*4* dK%$4A14' V <V-

T7537j"*-*$8'+#'+$ < <<-

BC$2Y-7G-01*#1*N ]1'847)"*-$*)K'+47$* `C00'$2E'GG G? < <<-

B)A7)"*-0"8717) J7)4-4)711$2E'GG G? > <>-

B)A7)"*-+*#N7)+"2"*+* d5)"2'$2E'GG G? U <Z-HZ-

_'4)'1"*-71"N'47)CK D)*241*N ,C H <H-

!N')+"*-#"N*)"8*4* gEC24E*($ ,C VI <HI-HZI-

QA57GAK+"*-0"44')" `)*+$'4')1*N Z <Z-

QA57GAK+"*-N"44*4* &*+#2N"$41*N <U <<V-H<-



H&"@@% ,-4%3#$2@%=-7(32<3 G:&#$(32<3 0D'=-#4%W
#424"#

?:42=4(2342==(
2<(2&4

>"33%4(-($I%&3%W
:6&E'%(M3&N

BC$2Y-7G-01*#1*N T70*)"*-$8)70"8C1*4* d2)C00'+'N') < <<-

D*)K'1"'11*-4)"54753A11* = Z-<U-

&*K*1"+*-43)*C$4* P)%#)*GG ,C < <<-

M$+'*-83*'47537)* @172'$4)A Z HZ-

d27)5'1*N ])437+"*-N"+7$* > <>-

_*1"8"CK-1'+4"8C1*)' @7$$'+%1 KG < <<-

_3*'+743'875$"$-N")"#"*10* &"K+%1 G? Z <Z-

d755-K*)207'+#' QAG)7537)C$-2*)$4'+"" `C1$2"N'N72$$755 < <<-

d755-N'#07'+#' ])47KA8'$-5Ah"#*4C$ < <-

D3'11"+C$-('))CG"+'7(C$8C$ `)*+)C$42EC2' H <H-

V<7&%3#-37(:7(2&&:3'%&-37
T*+#$2*5'4-"-#*10C++'+-N'#-e24'#*1'+Y['44')3C$-')-G'+')'14-$4')24-5%N")2'4-*N-C1"2'-"++G)'5R-7G-172*1"4'4'+-G)'+$')-K74-

')-#'1N"$-C+G$27G-7G-37G$4('14-3'14-C4-4"1-21F(4'2*+4'+-3')R-7G-#'4-')-+F#N'+#"G-%-"+21C#')'-+7'-*N-#'44'-(7)-%-(%-4"1-'+-G7#-
*))7+#')"+G-.(*+G'-755-G)*#"'+4'+-#*10C++-Y-21F(4'0)'22R-0C((')$7+'?9-^G$%-+'#$4)FK$-')-#'4-4*44-K'#-+7'-C+G$27GR-K'+-
#'44'-')-"+21C#')4-5G*9-$47)4-()*K4"#"G-C4N"21"+G$574'+$"*19-W'44'-')-A+G)'R-3'4')7G'+-1FN$C2$'$E7+R-0)*441'+#4-K'#-N'1C4N"21'4-

')-$2*)5-G)'+$'-K'117K-21F(4*-7G-2C14C)1*+#$2*5'4-5%-dF)'-e24'#*1'+9-^55$4)FK$-')-#'4-+*4C)1"G-$'44'-G)'+$*-N'#-0)C*R-
$7K-$*K4"#"G-K*)2')')-G)'+$*-K'117K-K*)2')4-21F(4'(7)K*$E7+-5%-+'#$"#'+-7G-G)C++-'1N'#*1-K'#-A+G)'-0EF)2Y-7G-G)*+Y
$27G-5%-755$"#'+-.$7K-(7)4$'44')-1*+G4-75557N')-1*+G$-`)A4*-7G-755-4"1-2E')+'->-1*+G$-e24*?9
])'*1'+'-C4'+(7)-2E')+'7K)%#'+'-')-"$71')4-$'44-*N-1"4'+-"+4')'$$'-"-#*GR-K'+-')-"+21C#')4-5G*-.<?-N"24"G-(C+2$E7+-$7K-0C(Y

"-(7)N*14+"+G$7K)%#'49
T72*1"4'4'+R-$1"2-#'+-+%-')-*NG)'+$'4R-')-)'1*4"N4-G7#4-*))7+#')4R-$"#'+-#'+-(*+G')-755-3'1'-21F(4'(7)K*$E7+'+-K'#-#*1$"#'+'-
755-4"1-0)'22'4-5%-0'GG'-$"#')R-7N')-'+-1'+G#'C4$4)'2+"+G-5%-8*-<RX-2"17K'4')9
D*)4"'4-+'#7N')-4"1-(A12'$N'"0)C*
W'++'-#'1'+-*N-#*1'+-0'$4%)-*N-'+-K7$*"22-K'117K-C+G$27GR-K"##'1*1#)'+#'-$C2$'$E7+$$27G-.01*+#"+G-*N-G)*+-7G-1FNY

$27G'+-')-)'1*4"N4-C+GR-7G-3*)-"22'-$47)-+*4C)N')#"9
L'#'+(7)-2E')+'-Z
O-#'+-N'$4Y-4"1-+7)#N'$4N'+#4'-3'11"+G'+-5%-F$4$"#'+-*N-'1N*-$4%)-'+-$4'"+'4'R-)'1*4"N4-)"2-01*+#"+G$$27G-K'#-G)*+-7G-KA'-
1FN4)f)9-['G'4*$E7+$4A5'+'-N'2$1')-K'117K-3FG$4*C#'$27GR-1%GC)4$27G-7G-K')-27K51'2$'R-G)C++1'+#4'-4A5')9-d27G'+-')-

D%-N'$4$"#'+-*N-'1N*R-K'117K-'+-*+1*G4-0)*++#*K-.$7K-7G$%-')-51*+1*G4-$7K-"++4*2$#*K-4"1-$K%2)*(4N')2?-.T'")$'4-HII=?-
7G-0)C*R-$4%)-'4-$K*14-0'14'-K'#-$27G-K'117K-'1N*-7G-N'"'+9-W'44'-')-#'1N"$-)'1*4"N4-G*KK'1-G)%7)Y3'GG'$27GR-#'1$-K')-
4)"N"'11R-A+G)'-$27G9
])4$K*+G(71#'4-$A+'$-%-Nf)'-7)#"+f)4R-K'#- 4A5"$2'-2*)51*+4')- (7)-#'-*24C'11'-N'G'4*$E7+$4A5'+'9-M++4*2'4-')-KA$2'Y

"-K"#4)'-BC$2')C#9-W'4-01'-"22'-5%N"$4-"+4')'$$*+4'6$E'1#+'6)F#1"$4'#'-*)4')-*N-1*NR-K7$')-7G-$755R-7G-574'+$"*1'4-(7)-$1"2'-
NC)#')'$-$7K-1"4'-.C+G-$27G-.G*K1'-4)f)-7G-#F#-N'#-K*+G1')?R-#%)1"G-'G+'4'-0')GN'GGK"1EF')-.K'#-'4-N"$$4-C++4*2-(7)-0')Y
G'+'-3'14-+'#-K74-0)C*R-K'+-#'4-')-1*+G4-K')-N'1C4N"21'4'-0')GN'GGK"1EF')-CK"##'10*)4-5%-+'#$"#'+-*N-0)C*-."-172*1"4'4'+-

`)%7)Y3'GG'$27G'+-"-2*+4$7+'+-5%-N'$4$"#'+-3*)-'+-N"$$-"+4')'$$'-7G-0F)-$F2'$-"N*)'4*44-$7K-"+4*24-2*+4$7+'R-K'+-'11')$-
')-#'-0"717G"$2'-2N*1"4'4'+'-$K%-"-5*)4"'4-7N'+(7)-(A12'$N'"0)C*9

V3'&%(-337&%@
T72*1"4'4'+-')-"-37N'#$*2-C4'+-+A')'-"++G)'59-^KG"N'1$'+'-#7K"+')'$-"K"#1')4"#-*N-C+G$27G-7G-2C14C)K*)2R-7G-+7'-C+GY

F$4$"#'+-.'+-$7+'-K'117K-2E')+'-<-7G-(7)N*14+"+G$7K)%#'G)'+$*R-#')-#'4-#'1N"$-')-37G#-C4-4"1-21F(4'2*+4'+?R-7G-#'$$C4'+-5%-
0'GG'-$"#')-*N-'1N*-$F)-"-7K)%#'4-.)74'4'-4'))'+G-K'#-A+G)'-1FN$C2$'$E7+-$*K4-+7'-"$5)'+G4-G)7N-7$5?9
e24*-"++G%)-"-L7)'-OY)'GC1')"+G'+R-7G-N*++-()*-VHRH-2KH-*N-+'#0F)$('14'4-7N')(F)'$-4"1-L7)'-O-2)*(4N')2-GE'++7K-'+-7N')(FY

Y
0F)$('14->ZRH-2KH?-5')"7#'N"$-(F)')-1"4'-N*++9



,"&'%&-37(:7(<%&'-#%44-37
e24*-N'#-e24'#*1'+-')-'"-)'1*4"N4-1"4*R-K'+-K*)2')4-7G-N'1C4N"21'4-0'22'21F(4R-$7K-7G$%-')-)'1*4"N4-G7#4-*))7+#')49-T72*1"4'4'+-
"++'3*)-K*+G'-4A5"$2'-0'22'21F(4'1'K'+4')9-e2717G"$2-N*)"*$E7+$0)'##'-')-)'1*4"N4-G7#-.K'+-"22'-$Nf)4-$47)?R-K'#-4"13FY
)'+#'-G7#-N*)"*$E7+-"-N'G'4*$E7+$4A5')9-W'4-')-"K"#1')4"#-(*44"G'-7G-K"##'1$-)"2'-$27G$*K(C++-$7K-#7K"+')')R-K'+$-)"2'-
C4(7)K"+G')-')-1"4'-C40)'#49-W*10C++'+-3*)-G7#'-(C24"G3'4$(7)371#-7G-'4-$4*0"14-3CK"#-172*121"K*9-[*$$#)*G$)'GC1')"+G'+-3*)-

Y
+"+G-4"1-(7$$'+-FN')$4?9-@F)-)'GC1')"+G'+-2*+-#'4-#')"K74-3*-Nf)4-0'#)'-C4N"21'4'-(7$$')FA2$*K(C++-3')9
W'-N"24"G$4'-N')#"'+'-')-2+A44'4-4"1-#'4-$4*0"14-(C24"G'-0'22'21F(4K"1EF'4-K'#-G*KK'1-G)*+$27G-7G-KA'-0')GN'GG')R-7G-'+-

Y
Y

$7K4-'+-N"$$-"+4')'$$'9-d755-.0%#'-N'#07'+#'-7G-E7)#07'+#'?-7G-2*)51*+4')-()*KN"$')-#')"K74-1"4'-*N-$5'$"'11-"+4')'$$'9
^K)%#'4-')-'+-4A5"$2-)'5)'$'+4*+4-(7)-K"##'1$-)"2'-G)*+$27G$21F(4')-"-FN)'-#'1-*N-$F)07)'*1-7G-K'117K07)'*1-$7+'-"-BC$Y
2')C#9-L*4C)N')#"'+'-')-$*K1'4-$'44-5%-K"##'1$-+"N%-$*KK'+1"2+'4-K'#-*+#)'-0'22'21F(4')-"-)'G"7+'+R-+7'-$7K-(F)$4-7G-
()'K$4-$2A1#'$-*4-2N*1"4'4')-2+A44'4-4"1-.<?-G*KK'1-+*4C)$27G-.4)f)-*N-3FA-*1#')R-#F#-N'#?-7G-.H?-)"2'-N'G'4*$E7+$4Y-7G-$27GY
4A5')R-K*+G1')9
B'22'21F(4')-()*K3'N'$-"-K*+G'1*+*1A$'+-.@)*K$4*#-'4-*19-HIIHR-HIIZ?-$7K-'+-3FA4-5)"7)"4')4-$27G4A5'-$7K-L7)G'-3*)-
"+4')+*$E7+*14-*+$N*)-(7)9-W'44'-755(A11'$-"-K7#')*4-G)*#-(7)-#'++'-172*1"4'4'+9-]N-*+#)'-G'+')'11'-5C+24')-"-K*+G'1*+*1A$'+-

Y
1755(A11"+G-*+$'$-$7K-K7#')*49
e24*-N'#-e24'#*1'+-3*)-21*)'-+*4C)N')#"')-2+A44'4-4"1-*4-#'4-')-N'1C4N"21'4-0'22'21F(4-#7K"+')4-*N-'1#)'-$27GR-K'#-$4*0"14-
(C24"G-0'22'21F(4$27G-7G-0')GN'GG$27G-$7K-#'-N"24"G$4'-$27G4A5'+'R-$*K4-K'#-N"$$'-2N*1"4'4')-K34-G)%7)Y3'GG'$27GR-7G-
4"13F)'+#'-*)4$K*+G(71#-4"1-#"$$'-$27G4A5'+'9-OK"#1')4"#-')-N"24"G'-4)'22-$7K-G*KK'1-+*4C)$27G-7G-)"2'-N'G'4*$E7+$C4(7)Y
K"+G')R-$7K-')-4A5"$2'-(7)-#'-K'$4-N')#"(C11'-0'22'21F(4'+'-"-)'G"7+'+R-#%)1"G-C4N"21'49-Q')-')-3'11')-"22'-$5'$"*12N*1"4'4')-
$7K-(7)-'2$'K5'1-(7$$')FA2K"1EF')9-W'4-')-7G$%-C3'1#"G-*4-'1N*-')-)'GC1')49
^K)%#'4-NC)#')'$-5%-#'++'-0*2G)C++-$7K-)'G"7+*14-N')#"(C114-.N')#"-Z?9

,&>#""I)!791#79#7)-.)8#7(9%#119'.)0-7):@#7'#-?7<(#7)-.)1-1&"1)0-7)W:1&)8#()W:1#(&"#'+)E'.#')%1@#7'#7)N3O)>#1J7)&1)8#7(9#')
K

1#"#1+)F-7:-71#"%#7P)QD)R)67B71M#1=)LSH)R)(B()8#()?#'.(#=)LS!)R)(B()8#():-'19'691#1=)TA)R).&?"#)>&71U7=)TV)R).&?"#)
"B817U7=)T;)R).&?"#)#(#""B817U7=),F)R)17#%"&.%0-7(#"9'.=),SG)R)17#%"&.%8&79&%@-'=)SSG)R)8#.#1&%@-'%8&79&%@-'=)DE)R)79:K

JE')+'7K)%#' M& W[g W[J `B `T `! P@ P[] [[] &O ]g dP ]& @^& d*K1'4-
N')#"

<-e24*-+'#'+(7)-e2Y
4'#*1'+

kkk k k k k I kk kkk kk kk kk Y Y Y XX
H-e24*-F$4$"#'-Le-(7)-
dF)'-e24'#*1'+

kkk k I kk I i k k k I kk Y Y Y XX
Z-e24*-N"$Y*YN"$-g'117K-
['44')3C$

kk kk I I k I kk k k kkk k Y Y Y X
>-e24*-Le-(7)-L7)#)'-
e24'#*1'+

kkk k I k I i k kk k k k Y Y Y X
?:42=4(1:&(Q$42(<%'(
Q$4%'2=%3

XX X X X X * XX XXX XXX XX XX X XXX * O
--

0%1%&23#%&
])4$2*)4-HI<I9-])4$#*4*0*+2'+-b-`BO@-L7)G'R-"+4')+'449-3445,66*)4$2*)49*)4$#*4*0*+2'+9+76
@)*K$4*#R-!9R-e21*+#R-B9R-B'+#"2$'+R-!9R-B*22'$4C'+R-[9R-B17KR-Q9-b-B)*+#')C#R-P9-!9-HIIZ9-T"$4'-7N')-5)"7)"4')4'-K*+G1')-N'#-$27GN')+'49-
Y-LOL]-755#)*G$K'1#"+G-XU=9-=559
@)*K$4*#R-!9R-e21*+#R-B9R-B'+#"2$'+R-!9R-B*22'$4C'+R-[9R-B17KR-Q9-7G-B)*+#)C#R-P9!9R-HIIH9-!N*1C')"+G-*N-$27GN')+'4-"-L7)G'9-@*G)*557)4-
V>R-LOL]9-<>U-$9
Q7(47+R-P9Q9-HIIX9-B'22'21F(4')-"-BC$2')C#-i-7N')$"24-7N')-574'+$"'14-0"717G"$2-"+4')'$$*+4'-172*1"4'4')9-B"7(72C$-)*557)4-HIIXY<a9-<a-$"#')-

T'")$'4R-B9-HII=9-!+#)"+G$K'1#"+G-(7)-0AGG"+G-*N-e24*-J)*(49-&^[]d-]d9
g7'+R-]9R-<==a9-L*$E7+*1*41*$-(7)-L7)G',-['G'4*$E7+9-d4*4'+$-2*)4N')2R-QF+'(7$$R-<==-$9
L*4C)0*$'-HI<I9-W")'247)*4'4-(7)-L*4C)(7)N*14+"+G9-3445,66#+l'0<H9#")+*49+76+0"++$A+6LBZmN"'l')9*$5
L7)#GC1'+R-e9-<===9-`'717G"$2-2*)4-7N')-L7)G'R-0')GG)C++$2*)4-Q*K*)-<,HVI-III9-L7)G'$-`'717G"$2'-M+#')$F2'1$'9

-



Lintveit

Vetterhus

Lii

Storlii

Geitdal

Vardåsen

Deilesodden

Vetterhus-

åsen

Hjallekåsi

Gravningsgarden

Vard-

åsen
Buskard

Tusteberget

Vasskleiv

Ø
kt
a Hyttekåsin

Broten

Lisledal

Nordre

Midtre

Øktedalen

Søre

726
674294

635

784

688

722

807

1

3

1

4

2

R
40

502000mE 503000mE

66
75

00
0m

N

76

77

78

Naturfaglige registreringer av bekkekløfter

Økta ved Øktedalen (Nore og Uvdal, Buskerud)

WGS84, sonebelte 32 ± Kartgrunnlag N50/Øk
Produsert 01.05.2010

Avgrenset lokalitet

Verneområder

Naturtypelokalitet/kjerneområde Rutenett 1km

Målestokk 1:13 000
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