
Natural Resources and Environmental Issues Natural Resources and Environmental Issues 

Volume 16 Shrublands: Wildlands and Wildlife 
Habitats Article 31 

2011 

Long-Term Changes in Southern Utah Upland Shrub Communities: Long-Term Changes in Southern Utah Upland Shrub Communities: 

A Study in Repeat Photography A Study in Repeat Photography 

Charles E. Kay 

Chad R. Reid 

Follow this and additional works at: https://digitalcommons.usu.edu/nrei 

Recommended Citation Recommended Citation 
Kay, Charles E. and Reid, Chad R. (2011) "Long-Term Changes in Southern Utah Upland Shrub 
Communities: A Study in Repeat Photography," Natural Resources and Environmental Issues: Vol. 16 , 
Article 31. 
Available at: https://digitalcommons.usu.edu/nrei/vol16/iss1/31 

This Article is brought to you for free and open access by 
the Journals at DigitalCommons@USU. It has been 
accepted for inclusion in Natural Resources and 
Environmental Issues by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 

https://digitalcommons.usu.edu/nrei
https://digitalcommons.usu.edu/nrei/vol16
https://digitalcommons.usu.edu/nrei/vol16
https://digitalcommons.usu.edu/nrei/vol16/iss1/31
https://digitalcommons.usu.edu/nrei?utm_source=digitalcommons.usu.edu%2Fnrei%2Fvol16%2Fiss1%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/nrei/vol16/iss1/31?utm_source=digitalcommons.usu.edu%2Fnrei%2Fvol16%2Fiss1%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/


!

!

!"#$%&'()*+,-#$'.*/#*0"12,'(#*32-,*345-#6*0,(17*+"))1#/2/'.8*
*9*0216:*/#*;'4'-2*<,"2"$(-4,:*

*
+,-(5'.*=>*?-:@*-#6*+,-6*;>*;'/6A*

*
!"#$%!&$'
!"# $%&'(&)$# '"*+,)$-.# -&*+$# /"*01)1"*2# 1*# 2"()3$-*#4)&35# 65789#
-$:$&)# :3")"+-&:32# ;$-$# .&0$# "*# )3$# <1=1$# &*0# >123'&?$#
@&)1"*&'#>"-$2)25#&*0#&0A"1*1*+#'";$-#$'$%&)1"*#BCD#&*0#:-1%&)$#
'&*02E#F$:$&)#:3")"+-&:32#;$-$#&'2"#.&0$#1*#G1"*#@&)1"*&'#H&-?5#
I$0&-# B-$&?2# @&)1"*&'# D"*(.$*)5# &*0# B-J/$# I&*J"*# @&)1"*&'#
H&-?#;3$-$#'1%$2)"/?#+-&K1*+#3&2#L$$*#:-"31L1)$0#M"-#.&*J#J$&-2E#
NM# )3$# )")&'5# 9OP# :3")",:&1-2# 0$:1/)# 2&+$L-(23# "#$%&'()(*# 2::E+#
/"..(*1)1$2# &*0# Q86# 0$:1/)# ."(*)&1*# L-(23# &22"/1&)1"*2#
",&$-.-*/$0)! 1&2(3.1(0)4! ,5! '.06%*60)4! #'&1*'-7(&$! 0%*7&6)()4!
80&$-0)! 9*':&1((4! ;$060)! <($9(6(*6*+E# R&+$L-(23# 0$/-$&2$0# 1*#
OP6#:3")"2$)25#1*/-$&2$0#1*#S7P#&*0#-$.&1*$0#(*/3&*+$0#1*#O895#
;31'$# ."(*)&1*# L-(23# 0$/-$&2$0# 1*# 6T# :3")":&1-25# 1*/-$&2$0# 1*#
QQT5# &*0# 23";$0# *"# /3&*+$# 1*# O6E# R&+$L-(23# 1*/-$&2$0# "*# &''#
21)$2# )3&)# 3&0# L$$*# )-$&)$0# &*0# :'&*)$0# )"# /-$2)$0# ;3$&)+-&22#
"#9$./=$.6! 2&)&$%.$0'+# 0(-1*+# )3$# 69UT2# )"# 69PT2E#D"2)# "M# )3$#
0$/'1*$# 1*# 2&+$L-(23#;&2#0($# )"# 1*%&21"*#LJ#:1*J"*# ";(60)# 2::E+#
&*0V"-# A(*1:$-# ">06(/&$0)# 2::E+5# ;31'$# &*# &L2$*/$# "M# M1-$# 12# )3$#
."2)# '1?$'J# -$&2"*# ."(*)&1*# L-(23# 1*/-$&2$0E# !3$# "L2$-%$0#
/3&*+$2#3&%$#.&A"-#1.:'1/&)1"*2#M"-#;1'0'1M$5#&*0#$2:$/1&''J#.('$#
0$$-#"?2.-.(1&0)!7&'(.60)+!;3$-$#2&+$L-(23#;1*)$-#-&*+$2#3&%$#
L$$*#'"2)#"-#;3$-$#."(*)&1*#L-(23#3&2#+-";*#L$J"*0#)3$#-$&/3#"M#
L-";21*+#&*1.&'2E#W''# -$:$&),:3")"2$)2# &*0#0$2/-1:)1%$# )$=)# 3&%$#
L$$*#:'&/$0#"*#4)&3#R)&)$#4*1%$-21)JX2#Y=)$*21"*#;$L21)$#&*0#/&*#
L$#&//$22$0#&)#7%%/@AA&B%&6)(.650)05&205$$*5!
*
BC&;DE3+&BDC*
*
,&$%*(6!)&9'&6%)!.3!%7&!/0:1(-!7*<&!&B/$&))&2!-.6-&$6!%7*%!
1(<&)%.-C!'*=!:&!2&9$*2(69!D%*7E)!$*69&1*62)4!F7(1&!.%7&$)!
3&*$!%7*%!1.99(69!()!2&)%$.=(69!D%*7E)!3.$&)%)5!#--.$2(69!%.!
).'&4!'(6&$*1!&B/1.$*%(.64!(6-102(69!.(1!*62!9*)!*-%(<(%=4!()!
/&$'*6&6%1=! )-*$$(69! D%*7E)! &6<($.6'&6%5! G6! *22(%(.64!
9.<&$6'&6%*1! *9&6-(&)! *$&! )%*$%(69! %.! '*6*9&! 3.$! *! '.$&!
H6*%0$*1I! 1*62)-*/&4! :0%!F7*%!F&$&! %7&! .$(9(6*1! -.62(%(.6)!
(6! D%*7J! #62! *$&! .0$! $*69&1*62)! :&(69! .<&$9$*K&2J! #$&!
D%*7E)! $(/*$(*6!*$&*)!:&(69!$*<*9&2J!?0$!3.$&)%)!2&602&2J!
?0$!1*62)!)-*$$&2J!
!
?6&! F*=! %.! *22$&))! %7&)&! *62! )('(1*$! ())0&)! ()! %7$.097!
$&/&*%! /7.%.9$*/7=4! F7&$&! )-&6&)! 2&/(-%&2! (6! 7()%.$(-*1!
/7.%.9$*/7)! *$&! $&/7.%.9$*/7&2! *)! %7&=! *//&*$! %.2*=4!
3.$'(69! )&%)! .3! ('*9&)! %*C&6! .$! $&/&*%&24! 3$.'! %7&! )*'&!
-*'&$*! )%*%(.6)! "L*11! MNNM*4! MNNM:O!P*9(11! QRSRO! T.9&$)!
*62! .%7&$)! QRSU+5! V7()! F.$C)! :&)%! 3.$! <&9&%*%(.6! %=/&)!
WWWWWWWWWWW!
G6@!X*':.1%4!,5Y5!&%!*15!-.'/)5!MNQQ5!;$.-&&2(69)!Z![7$0:1*62)@!
F(121*62)!*62!F(121(3&!7*:(%*%)O!MNNS!>06&!Q\]QRO!^.K&'*64!PV5!
_T`G4!<.10'&!abG5![5>5!*62!>&))(&!`5!80(66&=!_*%0$*1!T&).0$-&)!
T&)&*$-7!Y(:$*$=4!Y.9*64!D%*74!D[#5
Q,7*$1&)! `5! c*=4! d&/*$%'&6%! .3! ;.1(%(-*1! [-(&6-&4! D%*7! [%*%&!
D6(<&$)(%=4!Y.9*64!DV!
M,7*2!T5!T&(24!D%*7![%*%&!D6(<&$)(%=!`B%&6)(.64!,&2*$!,(%=4!DV!

%7*%! *$&! -1&*$1=! (2&6%(3(*:1&!:=!/7.%.9$*/7(-! *6*1=)()4! )0-7!
*)! 9$*))1*62)4! )*9&:$0)7! "W-)$.121&! )//5+4! /(6=.6]e06(/&$!
"H1*(2! )//5]Z(*1:$-(2! )//5+4! *)/&6! "H":('(2# )-$.('"10$2+4!
-.6(3&$)! "WL1$2! )//54! H1/$&! )//54! H1*(2! )//54! *62!
H2$(0")2(+&! )//5+4! *62! F(11.F)! "R&'1=! )//5+5! T&/&*%!
/7.%.9$*/7)! -*6! *1).! :&! 0)&2! %.! &)%('*%&! $*%&)! .3! ).(1!
&$.)(.6!*62!/1*6%!-.<&$!"T.9&$)!*62!.%7&$)!QRSU+5!!
!
T&/&*%! /7.%.9$*/7)! *$&! &B%$&'&1=! <*10*:1&! :&-*0)&! %7&=!
/$.<(2&!*! 1.69]%&$'!/&$)/&-%(<&! %7*%! ()!.3%&6!'())(69! 3$.'!
.%7&$! )%02(&)! *62! :&-*0)&! %7&! /7.%.]/*($)! -*6! $&*2(1=! :&!
(6%&$/$&%&2!:=! %7&!/0:1(-5!X*6%! %.! C6.F!F7*%! %7(69)!F&$&!
1(C&! QNN! =&*$! *9.J! f(62! *6! .12! /7.%.9$*/75! X*6%! %.! )&&!
7.F! %7(69)! 7*<&! -7*69&2J! Y.-*%&! %7&! .$(9(6*1! -*'&$*!
)%*%(.6! *62! $&/7.%.9$*/7! %7&! )-&6&! *)! (%! *//&*$)! %.2*=5!
X7(1&! %7&!/$.-&))! )&&')! )('/1&4! (%! -*6!.3%&6!:&!<&$=! %('&!
-.6)0'(69! :&-*0)&! &*$1=! /7.%.9$*/7&$)! .3%&6! 3*(1&2! %.!
$&-.$2!&B*-%1=!F7&$&! %7&($!/(-%0$&)!F&$&! %*C&65![.'&%('&)!
(%! -*6! %*C&! 2*=)! %.! 3(62! %7&! -*'&$*! )%*%(.6! 3.$! *! )(691&!
/7.%.9$*/75!!
!
V7&! /$&)&6%! $&/&*%]/7.%.! /$.e&-%! F*)! (6(%(*%&2! (6!
).0%7F&)%&$6!D%*7! *%! %7&! $&g0&)%! .3!D%*7! [%*%&!D6(<&$)(%=!
`B%&6)(.6! T*69&! [/&-(*1()%)! *62! f.$&)%! [&$<(-&! .33(-(*1)4!
F7.! F&$&! -.6-&$6&2! *:.0%! %7&! 1.69]%&$'! <&9&%*%(.6!
-7*69&)!%7&=!)0)/&-%&2!F&$&!.--0$$(69!.6!%7&!f()71*C&!*62!
d(B(&! _*%(.6*1! f.$&)%)! *62! )0$$.062(69! *$&*)5! b*$(.0)!
)%02(&)! F&$&! :&906! %.! g0*6%(3=! %7&! $*69&! .3! 7()%.$(-*1!
<*$(*:(1(%=4!:0%!(%!F*)!%7.097%!%7*%!$&/&*%!/7.%.9$*/7)!'(97%!
:&)%! -.6<&=! /*)%! *62! /$&)&6%! -.62(%(.6)! %.! %7&! 9&6&$*1!
/0:1(-5! #3%&$! *114! (3! *! /(-%0$&! ()! F.$%7! *! %7.0)*62! F.$2)4!
$&/&*%]/7.%.9$*/7)!*$&!/$(-&1&))!"c*=!MNNh+5!
!
V7()! /*/&$! $&/.$%)! .6! -7*69&)! %7*%! 7*<&! .--0$$&2! (6!
)*9&:$0)7! *62!'.06%*(6! :$0)7! "I$-/"/&:-(2# '$01M"'1(25#IE#
."*)&*(25# W.$'&*/31$-# ()&3$*2125# [($-/(2# +&.L$'114! *62!
H-(*(2#%1-+1*1&*&O! *'.69! .%7&$)+! -.''06(%(&)5! ;*/&$)! .6!
*)/&64!/(6=.6]e06(/&$4!-.6(3&$)4!F..2=!$(/*$(*6!<&9&%*%(.64!
*62!9&6&$*1!$*69&!-.62(%(.6)!F(11!:&!/0:1()7&2!&1)&F7&$&5!G%!
'0)%! *1).! :&! $&'&':&$&2! %7*%! `0$./&*6)! :&9*6! %.! )&%%1&!
D%*7! (6! QSU\5! V70)4! &<&6! %7&! &*$1(&)%! /7.%.9$*/7)! .3%&6!
$&31&-%! =&*$)! .3! 1(<&)%.-C! 9$*K(694! &B-&/%! 3.$! %7&! QS\M!
/7.%.9$*/7)!%*C&6!.6!^.012&$!P.06%*(6!:=!>.76!L(11&$)!*)!
/*$%!.3!%7&!;.F&11![0$<&=!"f.F1&$!QRSR+!)(6-&!%7*%!/.$%(.6!
.3!D%*7!F*)!6.%!)&%%1&2!:=!`0$./&*6)!.$!9$*K&2!:=!1(<&)%.-C!
06%(1!*3%&$!QS\i!"Y&f&<$&!QR\jO!X..1)&=!QRhU+5!V.!%7&!:&)%!
.3! .0$! C6.F1&29&4! %7()! ()! .6&! .3! .61=! 3(<&! )&%)! .3! &*$1=!
/7.%.9$*/7)! %7*%! 2&/(-%! <&9&%*%(.6! -.62(%(.6)! /$(.$! %.! %7&!
.6)&%!1(<&)%.-C!9$*K(69!(6!F&)%&$6!_.$%7!#'&$(-*!]!]!*!$*$&!
&-.1.9(-*1!:&6-7'*$C5!

1

Kay and Reid: Long-Term Changes in Southern Utah Upland Shrub Communities

Published by DigitalCommons@USU, 2011



!

!

SPNRQT!(
(
#4! K1,:)! :4$,234A! )34! K'(('=15@! $,231U4:! K',! 31:)',12$(!
E3')'@,$E3:! )$?45! 15! :'J)3=4:)4,5! Z)$3"! aHb! R34! Z.6.!
84'('@12$(! 6J,U47]:! E3')'@,$E312! (1&,$,7! 15! l45U4,*! +j/!
aFb! )34! 9',4:)! 64,U124]:! <4@1'5$(! jKK124! E3')'@,$E312!
2'((42)1'5!3'J:4A!$)!#4&4,!6)$)4!Z51U4,:1)7*!j@A45!ZR/!a[b!
)34!Z)$3!L1:)',12$(!6'214)7!15!6$()!-$?4!+1)7*!ZR/!acb!-l6!
+3J,23!L1:)',12$(!l4E$,)%45)!D,231U4:! 15!6$()!-$?4!+1)7*!
ZR/! a\b! 6'J)34,5! Z)$3! 6)$)4! Z51U4,:1)7]:! D,231U4:! $5A!
6E421$(! +'((42)1'5:*! +4A$,! +1)7*! ZR/! adb! Z51U4,:1)7! 'K!
Z)$3]:! D,231U4:! $5A! 6E421$(! +'((42)1'5:*! 6$()! -$?4! +1)7*!
ZR/! aNb! )34!31:)',12$(! K1(4:!?4E)!&7! )34!6JE4,U1:',]:!jKK124!
'5!)34!l1`14!S$)1'5$(!9',4:)!15!+4A$,!+1)7*!ZR/!aMb!)34!Z.6.!
84'('@12$(!6J,U47!,4E4$)OE3')'!2'((42)1'5!3'J:4!$)!D,1Q'5$!
6)$)4!Z51U4,:1)7*! RJ2:'5*!D�/! aPb! >,724!+$57'5!S$)1'5$(!
B$,?!E3')'!$,231U4:*!>,724!+$57'5*!ZR/!aHGb!�1'5!S$)1'5$(!
B$,?! E3')'! $,231U4:*! 6E,15@A$(4*! ZR/! aHHb! )34! ,$5@4! K1(4:!
34(A! &7! )34! B$5@J1)23! <$5@4,! l1:),12)*! l1`14! S$)1'5$(!
9',4:)*! B$5@J1)23*! ZR/! aHFb! )34! ,$5@4! K1(4:! 34(A! &7! )34!
R4$:A$(4!<$5@4,!l1:),12)*!l1`14!S$)1'5$(!9',4:)*!R4$:A$(4*!
ZR/! aH[b! )34! ,$5@4! K1(4:! 34(A! &7! )34! T:2$($5)4! <$5@4,!
l1:),12)*! l1`14! S$)1'5$(! 9',4:)*! T:2$($5)4*! ZR/! aHcb! )34!
,$5@4! K1(4:! 34(A! &7! )34! +4A$,! +1)7! <$5@4,!l1:),12)*! +4A$,!
+1)7*! ZR/! aH\b! )34! ,$5@4,! K1(4:! 34(A! &7! )34! B154! W$((47!
<$5@4,! l1:),12)*! 6).! 84',@4*! ZR/! aHdb! D((45! l4;1((]:!
E,1U$)4!2'((42)1'5*!0$5$&*!ZR/!aHNb!#',)3!>,'=5]:!E,1U$)4!
2'((42)1'5*! 0$5$&*! ZR/! aHMb! )34! S$)J,$(! <4:'J,24:!
+'5:4,U$)1'5! 64,U124]:! 65'=! 6J,U47! ,42',A:*! 6$()! -$?4!
+1)7*! ZR/! aHPb! Z)$3! 6)$)4! Z51U4,:1)7]:! D,231U4:! $5A!
6E421$(!+'((42)1'5:*!-'@$5*!ZR/!aFGb!0$5$&!+1)7!;J:4J%*!
0$5$&*!ZR/!aFHb!)34!S$)1'5$(!D,231U4:*!#$:315@)'5*!l.+./!
$5A!aFFb!-7554!+($,?]:!E,1U$)4!2'((42)1'5*!6).!84',@4*!ZR.!
(
L8,&,(LI,&(N0+-%$1&%(
lJ,15@! )34! 4$,(7! HPcG:*! $! :4,14:! 'K! B3')'! B(')! R,$5:42):!
=4,4! 4:)$&(1:34A! '5! Z.6.! 9',4:)! 64,U124! ($5A:! )3,'J@3'J)!
Z)$3! )'! %'51)',! ,$5@4! 2'5A1)1'5:.! R34! U$,1$&(4O(45@)3!
),$5:42):!2'5:1:)!'K!$!(154$,!(154!=1)3!)3,44!K'')!:hJ$,4!E('):!
aPK)Fb! $)! HGG! K)*! FGG! K)*! ',! ('5@4,! 15)4,U$(:.!>$:$(! $,4$!=$:!
,42',A4A!K',!4U4,7!E($5)!:E4214:!'5!4$23!:J&E(')!$5A!2(':4O
JE! E3')'@,$E3:! =4,4! )$?45! 4$23! )1%4! )34! :J&E('):! =4,4!
U1:1)4A.!8454,$(!($5A:2$E4!E3')':!=4,4!$(:'!)$?45!4$23!)1%4!
)34!),$5:42):!=4,4!%4$:J,4A.!R34!B3')'!B(')!R,$5:42):!=4,4!
$((!,4$A!)=124!AJ,15@!)34!HPcG:*!)=124!AJ,15@!)34!HP\G:*!$5A!
'524! 15! HPNP.! D:! )34! B3')'! B(')! R,$5:42):! =4,4! 151)1$((7!
:1)4A!'5!?47!$,4$:! ('2$)4A! )3,'J@3'J)! 4$23!9',4:)!l1:),12)*!
)347! $,4! $5! 15U$(J$&(4! &$,'%4)4,! 'K! ('5@O)4,%! ,$5@4!
2'5A1)1'5:.! R34! 4`1:)4524! 'K! )34:4! ),$5:42):! =$:! K1,:)!
&,'J@3)!)'!'J,!$))45)1'5!15!FGG[!$5A!'U4,!)34!($:)!K1U4!74$,:*!
$((!B3')'!B(')!R,$5:42):!'5!)34!l1`14!S$)1'5$(!9',4:)!=4,4!
,4U1:1)4A.! R34! @454,$(! ($5A:2$E4! E3')'@,$E3:! $::'21$)4A!
=1)3! 4$23! ),$5:42):!=4,4! ,4)$?45.! B3')'! B(')! R,$5:42):! '5!
)34! 91:3($?4!S$)1'5$(! 9',4:)!=4,4! 5')! U1:1)4A*! $:!=4!=4,4!
5')!%$A4!$=$,4!'K!)3':4!E3')':!J5)1(!$K)4,!)34!91:3($?4!E$,)!
'K! )31:!E,'g42)!=$:!2'%E(4)4A.!R34!:$%4! 1:! ),J4! K',!B$,?4,!
R3,44O6)4E!R,$5:42):.!
(

L+0\$0(N80$$D!&$7(N0+-%$1&%(
lJ,15@!)34!HP\G:!$5A!HPdG:*!)34!9',4:)!64,U124!4:)$&(1:34A!
$!5J%&4,!'K!B$,?4,!R3,44O6)4E!R,$5:42):! )'!%'51)',! ,$5@4!
2'5A1)1'5:! '5! %$57! @,$Q15@! $((')%45):.! T$23! ),$5:42)!
2'5:1:)4A!'K! '54*! )='*! ',! 15! :'%4!2$:4:! )3,44*! HGG! K)! (154:!
A4:1@54A!)'!%4$:J,4!E($5)!:E4214:!2'%E':1)1'5.!V5!$AA1)1'5*!
($5A:2$E4!E3')'@,$E3:!=4,4!)$?45!'K!4$23!(154!$5A!),$5:42).!
D()3'J@3! )34! B$,?4,! R3,44O6)4E! %4)3'A! 1:! 5'! ('5@4,!
J)1(1Q4A! &7! ($5A! %$5$@4%45)! $@45214:! a+''?! $5A! ')34,:!
HPPF/! <4EE4,)! $5A! 9,$521:! HPN[b*! )34! $::'21$)4A!
E3')'@,$E3:! 2$5! &4! J:4A! )'! 4U$(J$)4! ('5@O)4,%! ,$5@4!
2'5A1)1'5:.!R3J:*!$((!,$5@4!K(14:!'5!)34!R4$:A$(4*!T:2$($5)4*!
B$5@J1)23*!+4A$,!+1)7*!$5A!6).!84',@4!<$5@4,!l1:),12):!'5!
)34!l1`14!S$)1'5$(!9',4:)!=4,4!:4$,234A!K',!B$,?4,*!$:!=4((!
$:!')34,!'(A!E3')'@,$E3:.!
!
D:! $((! B3')'! B(')! R,$5:42):! $5A! B$,?4,! R3,44O6)4E!
R,$5:42):!=4,4!%$,?4A!=1)3!:)44(!:)$?4:*!=3123!K',!)34!%':)!
E$,)! :)1((! 4`1:)*! $5A! &42$J:4! 9',4:)! 64,U124! K1(4:! J:J$((7!
2'5)$15!3$5A!A,$=5!:1)4!%$E:*!=4!=4,4!$&(4!)'!,4E4$)!%':)!
'K!)34!$::'21$)4A!($5A:2$E4!E3')'@,$E3:.!R34:4*!$('5@!=1)3!
31:)',12$(! 1%$@4:! '&)$154A! K,'%! ')34,! :'J,24:*! E,'AJ24A! $!
2'%E(4)4! 2'U4,$@4! 'K! )34! U4@4)$)1'5! )7E4:! '5! )34! l1`14!
S$)1'5$(! 9',4:)*! O! O! O! :'%4)315@! )3$)! 3$:! :4(A'%! &445!
$22'%E(1:34A! 15! ')34,! ,4E4$)OE3')'! :)JA14:.! R3J:*! =4!
&4(14U4! )31:! 1:! )34! %':)! A4)$1(4A! ,4E4$)OE3')'! E,'g42)! )3$)!
3$:! 4U4,!&445!J5A4,)$?45! K',! $! 2'%E$,$&(4! $,4$! $57=34,4!
15!)34!=4:)4,5!Z51)4A!6)$)4:.!!
(
L8,&,#0+783(
<4E4$)! E3')'@,$E3:!=4,4! )$?45!=1)3! &')3! 2'(',! :(1A4! K1(%!
a9Jg123,'%4! HGGb! $5A! &($2?! $5A! =31)4! E,15)! K1(%! a0'A$?!
B(J:OXb.!#4!J:4A!$!S1?'5!9;F!=1)3!$!Fc!)'!\G%%!(45:!$5A!
$!-O[N!K1()4,!K',!)34!2'(',!:(1A4:*!$5A!$!S1?'5!9;F!=1)3!$!Fc!
)'! \G%%! (45:! $5A! $! nOcM! K1()4,! K',! )34! &($2?! $5A! =31)4!
E,15):.!S1?'5!FM!)'!MG%%!$5A!MG!)'!FGG%%!(45:!=4,4!$(:'!
J:4A*! $:! 544A4A*! )'!%$)23! ',1@15$(! K'2$(! (45@)3:.!;J()1E(4!
1%$@4:! =4,4! %$A4! $)! 4$23! :1)4! =1)3! &')3! 2'(',! :(1A4! $5A!
&($2?!$5A!=31)4!E,15)!K1(%.!l4E45A15@!'5!)34!K'2$(!(45@)3!'K!
)34! ',1@15$(! E3')'@,$E3*! =1A4,! $5@(4! ,4)$?4:! =4,4! $(:'!
%$A4.! D((! 2$%4,$:! =4,4! 3$5AO34(A! $5A! ,4)$?4:! =4,4!
@454,$((7! %$A4! $)! )34! :$%4! )1%4! 'K! A$7! $:! )34! ',1@15$(!
E3')'@,$E3:.! V5! $AA1)1'5*! 4$23! E3')'E'15)! =$:!%$,?4A! '5!
Z.6.! 84'('@12$(! 6J,U47! H"Fc*GGG! )'E'@,$E312! %$E:.!
+$%4,$! :)$)1'5! 4(4U$)1'5! $5A! ZR;! 2'',A15$)4:! =4,4!
$2hJ1,4A! 41)34,! U1$! 8B6! ',! 4:)1%$)4A! K,'%! )'E'@,$E312!
%$E:.! #31(4! $)! 4$23! :1)4*! $! A4)$1(4A! A4:2,1E)1'5! 'K! )34!
E,4:45)!U4@4)$)1'5!=$:!,42',A4A*!$:!=4,4!$57!23$5@4:!K,'%!
)34! ',1@15$(! E3')'@,$E3.! ZE'5! ,4)J,515@! K,'%! )34! K14(A*! $!
:7:)4%$)12! 4U$(J$)1'5! 'K! $((! )34! E3')':4):! =$:! 2'5AJ2)4A!
$5A! A4)$1(4A! A4:2,1E)1'5:! =,1))45! K',! 4$23! E3')'E$1,! a0$7!
FGG[b.!T$23!E3')':4)!=$:!U1:J$((7!4U$(J$)4A!$5A!U4@4)$)1'5!
)7E4:! =4,4! ,42',A4A! $:! 3$U15@! 152,4$:4A*! ,4%$154A! )34!
:$%4*!',!A42,4$:4A!15!$4,1$(!4`)45)*!341@3)*!$5A!A45:1)7!a0$7!
FGG[b.! R34! E3')':4):! ',! B($)4:! =4,4! 2'5:42J)1U4(7!

2008 Shrublands Proceedings 230 NREI XVI

2

Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 31

https://digitalcommons.usu.edu/nrei/vol16/iss1/31



!

!

5J%&4,4A! $22',A15@! )'! )34! ',A4,! 15! =3123! )34! ,4E4$)!
E3')'@,$E3:! =4,4! 2'%E(4)4A.! B($)4:! '5! )34! 91:3($?4! =4,4!
5J%&4,4A! K,'%! H! )'! [\\*! =31(4! )3':4! '5! )34! l1`14! =4,4!
5J%&4,4A!K,'%!H`!)'!H\Fc`.!!
(
HP!YVN!(.AT(T:!)Y!!:QA(
!
R'! 4(1%15$)4! E'::1&(4! &1$:*! =4! $))4%E)4A! )'! ('2$)4! $5A!
,4E4$)! $((! )34! 4$,(7! E3')'@,$E3:! )3$)! 4`1:)4A! 15! %$g',!
2'((42)1'5:!K',!)34!91:3($?4!$5A!l1`14!S$)1'5$(!9',4:):!$5A!
:J,,'J5A15@! $,4$:.! R'! &4! ,4E4$)4A*! 3'=4U4,*! E3')'@,$E3:!
544A!)'!2'5)$15!K4$)J,4:!)3$)!2'J(A!&4!,4('2$)4A!15!)34!K14(A.!
+(':4OJE:!'K!U4@4)$)1'5*!',!E12)J,4:!15!=3123!)34,4!=4,4!5'!
2(4$,(7! 1A45)1K1$&(4! ($5A%$,?:*! E,'U4A! 1%E'::1&(4! )'!
,4('2$)4*! A4:E1)4! 34(E! K,'%! ('5@O)1%4! $,4$! ,4:1A45):.! V5! $((!
=4!=4,4!$&(4!)'!2'%E(4)4!H*MNP!,4E4$)!E3')'@,$E3:!$5A!$:!
)3':4! E3')':4):! 2'U4,! $! &,'$A! $,,$7! 'K! U4@4)$)1'5! )7E4:*!
)1%4!E4,1'A:*!4(4U$)1'5!Q'54:*!$5A!($5AK',%:*!aK1@J,4:!H!$5A!
Fb*! =4! &4(14U4! )347! $,4! ,4E,4:45)$)1U4! 'K! )34! 23$5@4:! )3$)!
3$U4!'22J,,4A!)3,'J@3'J)!:'J)34,5!Z)$3.!!
(

9*#"0$( @ZR34! A42$A4! 15! =3123! )34! ',1@15$(! E3')'@,$E3:!
=4,4!)$?45!'5!)34!91:3($?4!$5A!l1`14!S$)1'5$(!9',4:):!a(!t!
H*MNPb.((

(
9*#"0$(>ZB3')'E'15)!4(4U$)1'5!'5! )34!91:3($?4!$5A!l1`14!
S$)1'5$(!9',4:):!a(!t!H*MNPb.!
!

W+X(

(
W/X (

(
W1X(

(
(
9*#"0$(FZ6$@4&,J:3!152,4$:4A!15!%',4!)3$5!cG!E4,245)!'K!
)34!91:3($?4!$5A!l1`14!,4E4$)!E3')':4):.!a$b!R34!,$5@4!=$:!
U4,7!34$U1(7!@,$Q4A!'5!6$,@45)!;'J5)$15! 15!HPHP! O! O! 5')4!
)34!3',:4%45!K',!:2$(4! a9',4:)!64,U124!E3')'!cHN[\Db.! a&b!
R34! 9',4:)! 64,U124! 15:)1)J)4A! %4$:J,4:! )'! ,4AJ24! @,$Q15@!
$5A! &7! HPc[! :$@4&,J:3! 3$A! 152,4$:4A! O! O! $@$15! 5')4! )34!
3',:4%$5! 15! )34! A1:)$524! K',! :2$(4! a9',4:)! 64,U124! E3')'!
cdMN[Hb.! a2b!R'A$7*! )3'J@3*! :$@4&,J:3! 2'U4,! 3$:! A42(154A!
$:!)34!:1)4!3$:!&445!E,4:2,1&4A!&J,54A!&7!)34!9',4:)!64,U124!
a+3$,(4:!T.!0$7!E3')'!cccdOH[b.!9',!%',4!A4)$1(:!:44!B($)4!
cd!'5!Z6Z!T`)45:1'5]:!=4&:1)4.!
(

2008 Shrublands Proceedings 231 NREI XVI

3

Kay and Reid: Long-Term Changes in Southern Utah Upland Shrub Communities

Published by DigitalCommons@USU, 2011



!

!

jK! )34! H*MNP! )')$(*! PFd! E3')'OE$1,:! A4E12)! :$@4&,J:3!
2'%%J51)14:! $5A! cNH! A4E12)! %'J5)$15! &,J:3! $::'21$)1'5:.!
6$@4&,J:3! A42,4$:4A! 15! FdH! E3')':4):*! 152,4$:4A! 15! [Md*!
$5A! ,4%$154A! J523$5@4A! 15! FNP*! =31(4! %'J5)$15! &,J:3!
A42,4$:4A! 15!HG!E3')'OE$1,:*! 152,4$:4A! 15!ccG*!$5A!:3'=4A!
5'!23$5@4! 15!FH.!R3$)! 1:! )'!:$7*! :$@4&,J:3! 152,4$:4A! 15!cF!
E4,245)! 'K! )34! E3')':4):*! A42(154A! 15! FM! E4,245)! $5A!
,4%$154A! $&'J)! )34! :$%4! 15! [G! E4,245).! #31(4! %'J5)$15!
&,J:3! 152,4$:4A! 15! P[! E4,245)! 'K! )34! ,4E4$)! E3')'@,$E3:*!
A42(154A! 15! F! E4,245)! $5A! :3'=4A!5'! 23$5@4! 15! \! E4,245).!
D((! ,4E4$)! E3')'@,$E3:! $5A! A4:2,1E)1U4! )4`)! 3$U4! &445!
E($24A! '5! Z)$3! 6)$)4! Z51U4,:1)7]:! T`)45:1'5! =4&:1)4! $5A!
2$5! &4! $224::4A! $)! 3))E"ff4`)45:1'5.J:J.4AJf,,$.! R31:! 1:! )34!
'5(7! ($,@4O:2$(4*! ,4E4$)OE3')'! E,'g42)! =34,4! $((! )34!
2'%E(4)4A! E3')':4):! $5A! :JEE',)15@! 15K',%$)1'5! $,4!
$U$1($&(4! )3,'J@3! )34! 15)4,54)! )'! ($5A! %$5$@4,:! $5A! )34!
@454,$(!EJ&(12.!D:!'5(7!$!:%$((!:4(42)1'5!'K!E3')'OE$1,:!2$5!
&4! 152(JA4A! 15! )31:! EJ&(12$)1'5*! =4! 452'J,$@4! ,4$A4,:! )'!
U14=!)34!45)1,4!2'((42)1'5!'5!Z6Z!T`)45:1'5]:!=4&:1)4.!
(
!+#$/0"%8(
6$@4&,J:3!152,4$:4A!15!A45:1)7*!2'U4,*!$5A!$4,1$(!4`)45)!'5!
%':)! :1)4:! )3$)! 3$A! &445! 34$U1(7! @,$Q4A! AJ,15@! )34! ($)4!
HMGG:! $5A! 4$,(7! HPGG:! aK1@J,4! [b.! R31:! 1:! :1%1($,! )'! =3$)!
')34,:!3$U4! ,4E',)4A! 15!Z)$3!$5A!$2,'::! )34! V5)4,%'J5)$15!
#4:)! a+3,1:)1$5! $5A! C'35:'5! HPdc/! +'))$%! HPcN/! +'))$%!
$5A! 6)4=$,)! HPcG/! L$((! $5A! +'))$%! HP\\/! 6)4=$,)! HPcHb.!
6$@4&,J:3! A42(154A! '5! $! K4=! :1)4:! AJ4! )'! =1(AK1,4*!
$@,12J()J,$(! 2(4$,15@*! ',! 15AJ:),1$(! A4U4('E%45)! q! K',!
4`$%E(4*! :44! B($)4:! HNP*! cNP`*! $5A! HcNc`! '5! Z6Z!
T`)45:1'5]:! =4&:1)4.! L'=4U4,*! 2'51K4,! 452,'$23%45)! =$:!
&7! K$,! $5A! $=$7! )34! 5J%&4,! '54! ,4$:'5! :$@4&,J:3! 3$:!
A42(154A!15!:'J)34,5!Z)$3.!;$57!:$@4&,J:3!:)$5A:!=4,4!(':)!
)'! 4U4,! 4`E$5A15@!E157'5OgJ51E4,! K',4:):! aK1@J,4! cb*!=3123!
1:! 5')! :J,E,1:15@! &42$J:4! E157'5OgJ51E4,! 152,4$:4A! 15! Pd!
E4,245)! 'K! 'J,! ,4E4$)! E3')'@,$E3:! 15! =3123! 1)! '22J,4A.!
D@$15!)31:!1:!:1%1($,!)'!=3$)!3$:!&445!,4E',)4A!15!Z)$3!$5A!
)3,'J@3'J)! )34! =4:)4,5! Z51)4A! 6)$)4:! a>J,?3$,A)! $5A!
R1:A$(4! HPNd/! 9K'((1')! $5A! 8'))K,14A! FGGF/! C'35:'5! $5A!
;1((4,! FGGM/! ;1((4,! $5A! <':4! HPP\/! ;1((4,! $5A! #1@$,A!
HPPc/!;1((4,!$5A!')34,:!FGGM/!n',?:!$5A!')34,!HPPcb.(
(
N0$+&$'(!+#$/0"%8(
lJ,15@! )34! HP\G:*! HPdG:*! $5A! 4$,(7! HPNG:*! )34! 9',4:)!
64,U124! $5A! ')34,! ($5A!%$5$@4%45)! $@45214:! $))4%E)4A! )'!
1%E,'U4! ,$5@4! 2'5A1)1'5:! &7! J:15@! 34,&121A4:! ',!
%423$512$(! ),4$)%45):! )'! ,4AJ24! )34! 2'U4,! 'K! :$@4&,J:3!
E,1',! )'! ,4:44A15@! =1)3! 2,4:)4A! =34$)@,$::! a16#5?4#5(+
)/*/#05#$2b! ',! ')34,! 5'5O5$)1U4! :E4214:.! +'524,5:! 3$U4!
5'=! &445! ,$1:4A! )3$)! )31:! 2,4$)4A! %1((1'5:! 'K! $2! 'K!
%'5'2J()J,4! )3,'J@3'J)! )34! #4:).! <4E4$)! E3')'@,$E3:*!
)3'J@3*! 15A12$)4! )3$)! )31:! 3$:! 5')! 3$EE454A! 15! :'J)34,5!
Z)$3.!!
!
jK!)34!Hc!E3')'OE$1,:!'5!)34!l1`14!$5A!91:3($?4!)3$)!A4E12)!
:E,$74A! :$@4&,J:3! :)$5A:*! $((! :3'=! )3$)! :$@4&,J:3! 3$:!
,4)J,54A!)'!1):!K',%4,!$&J5A$524!',!$2)J$((7!152,4$:4A.!9',!

15:)$524*! :44!B($)4:! FH[*! c`*! \`*! HPN`*! HPM`*! $5A! HPP`!'5!
Z6Z!T`)45:1'5]:!=4&:1)4.!jK! )34! PP! E3')':4):! )3$)! A4E12)!
,'')OE('=4A! $5A! ,4:44A4A! :$@4&,J:3! :)$5A:*! Pc! E4,245)!
:3'=!)3$)!:$@4&,J:3!3$:!5'=!,415U$A4A!)3':4!:1)4:!aK1@J,4:!
\! $5A! db.! j)34,:! 3$U4! ,4E',)4A! :1%1($,! ),45A:! '5! ),4$)4A!
:$@4&,J:3! :1)4:! $2,'::! )34!#4:)! aC'35:'5! HPdP/! R31(451J:!
$5A! >,'=5! HPNc/! #$%&'()! $5A! B$754! HPMN/! #$)):! $5A!
#$%&'()!HPPdb.!
(
W+X(

(
(
W/X(

(
9*#"0$([Z;':)!'K!)34!A42(154!15!:$@4&,J:3!'5!)34!91:3($?4!
$5A!l1`14!S$)1'5$(! 9',4:):!=$:! AJ4! )'! 4`E$5A15@! E157'5O
gJ51E4,! =''A($5A:.! a$b! B157'5! $5A! gJ51E4,! 3$A! :)$,)4A! )'!
15U$A4!)34!:$@4&,J:3!K($)!&4('=!L$,,1:!B'15)!15!HP[d!$5A!&7!
a&b!FGGd!)34,4!=$:!U4,7!(1))(4!:$@4&,J:3!(4K).!HP[d!E3')'!&7!
)34! Z.6.! 84'('@12$(! 6J,U47! aC.+.! D5A4,:'5! \b! $5A! FGGd!
E3')'@,$E3! &7! +3$,(4:! T.! 0$7! aE3')'! \d[[Odb.! 9',!
$AA1)1'5$(! A4)$1(:! :44! B($)4! HHPG`! '5! Z6Z! T`)45:1'5]:!
=4&:1)4.!
(
S,"-&+*-(a0"%8(
j5! %':)! :1)4:! 15! :'J)34,5! Z)$3*! %'J5)$15! &,J:3! :E4214:!
3$U4! 152,4$:4A! 15! 341@3)*! A45:1)7*! $5A! $4,1$(! 4`)45)! aK1@J,4!
Nb.! R31:! 1:! %':)! (1?4(7! AJ4! )'! $5! $&:4524! 'K! K1,4! $5A! $!
,4AJ2)1'5!15!(1U4:)'2?!@,$Q15@!aDJ:)15!$5A!')34,:!HPMdb.!j5!
$!K4=!:1)4:*!3'=4U4,*!E'5A4,':$!E154!aF-($*+?5()/#5*'b!$5A!
=31)4! K1,! a1%-/*+<5(<5&5#b! 3$U4! &4@J5! )'! 15U$A4!%'J5)$15!
&,J:3! 2'%%J51)14:! aK1@J,4! Mb.! R31:! 1:! 5')! :J,E,1:15@! :1524!

2008 Shrublands Proceedings 232 NREI XVI

4

Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 31

https://digitalcommons.usu.edu/nrei/vol16/iss1/31



!

!

PF!E4,245)!'K!)34!E3')':4):!)3$)!A4E12)!JE($5A!K',4:):!'5!)34!
91:3($?4!$5A!l1`14!:3'=!)3$)!2'51K4,:!3$U4!152,4$:4A*!'K)45!
%$,?4A(7.!
(
Q&8$0(!80"/%(
j5! :'%4! 31@34,O4(4U$)1'5! ,$5@4($5A! :1)4:*! :3,J&:! :J23! $:!
:5'=&4,,7! a!42?"5#-<'#?5*+ 5#/5?"-&-$*b! $5A! 2J,,$5):!
aH-%/*! :EE.b! 3$U4! 152,4$:4A! aK1@J,4! Pb.! R31:! 1:!%':)! (1?4(7!
AJ4! )'! )34! 4(1%15$)1'5! 'K! @,$Q15@! &7! A'%4:)12! :344E*! $:!
%$57!9',4:)!64,U124! $((')%45):! 3$U4!&445! 2'5U4,)4A! K,'%!
:344E!)'!2$))(4!'U4,!)34!74$,:.!+$))(4!A'!5')!5',%$((7!@,$Q4!
41)34,! :5'=&4,,7!',! 2J,,$5):*! &J)! :344E!=1((*! 4:E421$((7! '5!
34$U1(7!:)'2?4A!,$5@4:.!!
(
M83(R+6$(N8*-#%()8+-#$'s(
j)34,! ,4E4$)OE3')'! :)JA14:! 3$U4! ,4E',)4A! )34! :$%4! ('5@O
)4,%! U4@4)$)1'5! 23$5@4:! )3$)! =4! A'2J%45)4A! 15! :'J)34,5!
Z)$3! a>,$AK',A! $5A! ')34,:! FGGc/! +,4hJ4! $5A! ')34,! HPPP/!
<'@4,:! HPMF/! RJ,54,! $5A! ')34,! FGG[/! Z.6! 9',4:)! 64,U124!
HPP[/! $%'5@! ')34,:b.! 64U4,$(! 37E')34:4:! 3$U4! &445!
E,'E':4A!)'!4`E($15!=37!=''A7!U4@4)$)1'5!3$:!152,4$:4A!'5!
=4:)4,5! ,$5@4($5A:*! $:! =4((! $:! '5! ,$5@4($5A:! $,'J5A! )34!
=',(A! a>,$5:'5! HPM\/! >,1)Q! $5A! #$,A! FGGN/! B754! HPPH/!
<'hJ4:!$5A!')34,:!FGGH/!W$5!DJ?45!FGGG/!$%'5@!')34,:b.!
R34:4!152(JA4!2(1%$)12!23$5@4*!4`24::1U4!(1U4:)'2?!@,$Q15@*!
152,4$:4! 15! $)%':E34,12! 2$,&'5! A1'`1A4*! $5A! K1,4!
:JEE,4::1'5!&7!($5A!%$5$@4%45)!$@45214:.!
!
!6$@4&,J:3! $5A! ')34,! J5E$($)$&(4! =''A7! :E4214:! A'!
152,4$:4!=1)3!34$U7!(1U4:)'2?!J:4!an'J5@!HPMPb!&J)!E157'5!
$5A! gJ51E4,! 3$U4! $(:'! 15U$A4A! J5@,$Q4A! :$@4&,J:3!
2'%%J51)14:! a05$EE! $5A! 6'J(4! HPPM/! 6'J(4! $5A! 05$EE!
HPPP*! FGGGb.! D()3'J@3! :$@4&,J:3! $5A! ')34,! :3,J&:! 'K)45!
,4:E'5A!E':1)1U4(7!)'!152,4$:4A!%'1:)J,4*!2(1%$)4!$('54!3$:!
5')! &445! :3'=5! )'! &4! )34! %$15! K$2)',! 15! &,J:3!
452,'$23%45).!61%1($,(7*!=31(4!=''A7!:E4214:!@,'=!&4))4,!
15! $! 2$,&'5! A1'`1A4! 45,1234A! 45U1,'5%45)*! 2$,&'5! A1'`1A4!
$('54! 3$:! 5')! 2$J:4A! )34! 152,4$:4! 15! =''A7! U4@4)$)1'5!
aD,234,! $5A! ')34,! HPP\/! C'35:'5! $5A! ')34,:! HPP[/!05$EE!
$5A!6'J(4!HPPdb*!=3123! (4$U4:! K1,4*!',! )34! ($2?! )34,4'K*! $:!
)34!%':)!(1?4(7!,4$:'5!=''A7!E($5):!3$U4!152,4$:4A!15!Z)$3!
$5A!)3,'J@3'J)!)34!#4:)!a>'5A!$5A!044(47!FGG\/!>'5A!$5A!
')34,:! FGG\/! -4:12$! $5A! ')34,:! FGGN/! ;1((4,! $5A! R$J:23!
FGGFb.!!
!
#31(4! =4! $@,44! )3$)! )34! ($2?! 'K! K1,4! 1:! )34! %':)!
E$,:1%'51'J:!4`E($5$)1'5!$:! )'!=37!=''A7!U4@4)$)1'5!3$:!
152,4$:4A! '5!=4:)4,5! ,$5@4:*! =4! A'! 5')! &4(14U4! )34! 2$J:4!
(1U4:! :'(47! =1)3! K1,4! :JEE,4::1'5.! W$(4! aFGGFb! $5A! ')34,:!
2'5)45A! )3$)! (1@3)515@! 31:)',12$((7! 2$J:4A! %':)! ,$5@4! $5A!
K',4:)! K1,4:*! &J)! )3$)! $EE4$,:! 5')! )'! &4! ),J4.! 0$7! aFGGNb!
,4245)(7! 2'%E$,4A! ?5'=5! (1@3)515@O1@51)1'5! ,$)4:! 15! )34!
Z51)4A!6)$)4:!=1)3!E')45)1$(!$&',1@15$(O1@51)1'5!,$)4:*!&$:4A!
'5! E,4OTJ,'E4$5! 2'5)$2)! 4:)1%$)4:! 'K! 5$)1U4! E'EJ($)1'5:!
$5A!4:)1%$)4:!'K!3'=!%$57!K1,4:!4$23!5$)1U4!E4,:'5!:4)!E4,!
74$,.!!
!

a$b!

!
!
!
a&b!

!
!
a2b!

(
9*#"0$( EZD! :$@4&,J:3! :)$5A! '5! )34! 91:3($?4! S$)1'5$(!
9',4:)!)3$)!=$:!,'')OE('=4A*!&J,54A*!$5A!,4:44A4A.!a$b!R34!
:1)4!$:!1)!(''?4A!&4K',4!),4$)%45)!15!HPcP.!a&b!R34!:$%4!:1)4!
15!HP\c!$K)4,!1)!3$A!&445!,'')OE('=4A*!&J,54A*!$5A!,4:44A4A!
)'! 2,4:)4A! =34$)@,$::.! a2b! >7! FGGG*! 3'=4U4,*! :$@4&,J:3!
$@$15!A'%15$)4A! )34!$,4$.!B3')':!a$b!$5A!a&b!&7! )34!9',4:)!
64,U124! aJ55J%&4,4Ab*! FGGG! E3')'! &7! +3$,(4:! T.! 0$7!
acd\HOHcb.! 9',! %',4! A4)$1(:! :44! B($)4! FFG! '5! Z6Z!
T`)45:1'5]:!=4&:1)4.!

2008 Shrublands Proceedings 233 NREI XVI

5

Kay and Reid: Long-Term Changes in Southern Utah Upland Shrub Communities

Published by DigitalCommons@USU, 2011



!

!

^Z:15@!)34!('=4:)!EJ&(1:34A!4:)1%$)4!'K!5$)1U4!E4'E(4!15!)34!
Z51)4A! 6)$)4:! $5A! +$5$A$! E,1',! )'! TJ,'E4$5! 15K(J4524! aF!
%1((1'5b! $5A! $::J%15@! )3$)! 4$23! 15A1U1AJ$(! :)$,)4A! '5(7! H!
K1,4!E4,!74$,!OO!E')45)1$(!$&',1@15$(!1@51)1'5!,$)4:!=4,4!F.N!)'!
[\G! )1%4:! @,4$)4,! )3$5! 2J,,45)! (1@3)515@! 1@51)1'5! ,$)4:.!
Z:15@!%',4!,4$(1:)12!4:)1%$)4:!'K!5$)1U4!E'EJ($)1'5:*!$:!=4((!
$:! )34! 5J%&4,! 'K! K1,4:! 4$23! E4,:'5! :)$,)4A! E4,! 74$,*!
E')45)1$(!$&',1@15$(!1@51)1'5!,$)4:!=4,4!FNG!)'![\*GGG!)1%4:!
@,4$)4,!)3$5!?5'=5!(1@3)515@!1@51)1'5!,$)4:.!R3J:*!(1@3)515@O
2$J:4A!K1,4:!%$7!3$U4!&445!($,@4(7!1,,4(4U$5)!K',!$)!(4$:)!)34!
($:)! HG*GGG! 74$,:.! V5:)4$A*! )34! A'%15$5)! 42'('@12$(! K',24!
(1?4(7!3$:!&445!$&',1@15$(!&J,515@_!a0$7!FGGN"Hdb.!
!
V5!)34!8,4$)!>$:15*!K',!15:)$524*!4U45!J:15@!$!('=!4:)1%$)4!
'K! '5(7! '54! 5$)1U4! E4,:'5! E4,! P! %1F! aW$(4! FGGF"MHb! $5A!
$::J%15@! )3$)! '5(7! '54! K1,4! =$:! :4)! E4,! E4,:'5! E4,! 74$,*!
5$)1U4! E4'E(4!='J(A! :)1((! 3$U4! :)$,)4A! HG! )1%4:!%',4! K1,4:!
)3$5! (1@3)515@! a0$7! FGGN"FGb.! Z:15@! %',4! ,4$(1:)12!
4:)1%$)4:!'K!)34!5J%&4,!'K!5$)1U4!E4'E(4!15!)34!8,4$)!>$:15!
E,1',! )'! TJ,'E4$5! 15K(J4524:*! :J23! $:! :%$((E'`! =3123!
A421%$)4A!5$)1U4!E'EJ($)1'5:!)3,'J@3'J)!S',)3!D%4,12$!2$.!
H\\G*! $&',1@15$(O:)$,)4A! K1,4:! =4,4! (1?4(7! )='! ',! )3,44!
',A4,:! 'K!%$@51)JA4! @,4$)4,! )3$5! ?5'=5! (1@3)515@O1@51)1'5!
,$)4:.! D:! A1:2J::4A! 4(:4=34,4*! 5$)1U4! E4'E(4! %$A4!
4`)45:1U4!J:4!'K!K1,4!)'!%$51EJ($)4!)341,!45U1,'5%45)!$5A!)'!
%$?4! 1)!%',4! E,'AJ2)1U4! aD5A4,:'5! FGG\/!0$7! FGGN/! $5A!
,4K4,4524:! )34,415b.! V5! K$2)*! 5$)1U4! E4'E(4! $2)J$((7! 2,4$)4A!
%$57! 42':7:)4%:! 34,4)'K',4! )3'J@3)! )'! &4! ^5$)J,$(_! a0$7!
HPP\*!FGG[*!FGGNb.!
(
:<7+1&(,-(M*I'I*;$(
D:!=1)3!$57!U4@4)$)1'5!23$5@4*!:'%4!$51%$(:!=1((!&454K1)*!
=31(4! ')34,:!=1((! 5').!R='! :E4214:! )3$)! $,4! 3$,%4A!&7! )34!
('::! 'K! :$@4&,J:3! $,4! :$@4! @,'J:4! a3/(0#5</#<$*+
$#5?"'*-'($*! $5A!38+2-(-2$*b! $5A!%J(4! A44,! aO)5<5-&/$*+
"/2-5($*b! a+,$=K',A! $5A! ')34,:! FGGc/! 0$7! FGGdb.! D:!
E157'5!$5A! gJ51E4,! 15U$A4!2,1)12$(! :$@4&,J:3!=15)4,! ,$5@4:!
aK1@J,4! HGb*! %J(4! A44,! E'EJ($)1'5:! A42(154*! $:! )34,4! $,4!
K4=4,! :3,J&:! K',! )34!=15)4,15@! A44,! )'! 4$).! V5! K$2)*! K',$@4!
('::!AJ4!)'!152,4$:15@!=''A7!U4@4)$)1'5!3$:!&445!1A45)1K14A!
$:! $! %$g',! E,'&(4%! '5! =4:)4,5! ,$5@4:! a0$7! FGG["HMOHPb.!
#31(4!K1,4!24,)$15(7!,4AJ24:!)34!2'U4,!'K!:$@4&,J:3!$)!(4$:)!
)4%E',$,1(7*! 1)! 1:! :)1((! '54! 'K! )34! &4:)! =$7:! )'! ,4gJU45$)4!
A42$A45)!:$@4&,J:3!2'%%J51)14:!$5A!)'!2,4$)4!)34!A1U4,:1)7!
'K! A1KK4,45)! $@4! :$@4*! $:! =4((! $:! K',&:*! 544A4A! &7! :$@4!
@,'J:4!$5A!')34,!:$@4!'&(1@$)4!:E4214:!a+,$=K',A!$5A!')34,:!
FGGcb.!
!
Q&8$0(),-%*'$0+&*,-%(
R34!,4:E'5:4!)'!'J,!,4E4$)OE3')'!=',?!15!:'J)34,5!Z)$3!3$:!
&445! 4`),4%4(7! E':1)1U4! $5A! =4! 3$U4! %$A4! 15U1)4A!
E,4:45)$)1'5:! )'! U$,1'J:! J:4,! @,'JE:.! D:! $((! 'J,! E3')':4):!
$,4!$U$1($&(4!'U4,!)34!15)4,54)*!)347!3$U4!&445!=1A4(7!J:4A!
&7! )34! EJ&(12*! $:! =4((! $:! ($5A! %$5$@4,:.! >$:4A! '5! 'J,!
4`E4,14524*! =4! &4(14U4! )3$)! 4U4,7! S$)1'5$(! 9',4:)*! >-;!
<4:'J,24! ;$5$@4%45)! D,4$*! S$)1'5$(! B$,?*! S$)1'5$(!
#1(A(1K4! <4KJ@4*! $5A! )34! (1?4! :3'J(A! J5A4,)$?4! )341,! '=5!
,4E4$)OE3')'! E,'g42):.! l$)$! '5! )34! ,$5@4! 'K! 31:)',12$(!

U$,1$&1(1)7!$,4! K154*!&J)! )34!@454,$(!EJ&(12! 1:!5')! ),$154A! )'!
%$?4! :45:4! 'K! 'K)45)1%4:! 2'%E(12$)4A! A$)$:4):.!;',4'U4,*!
%$57! :4@%45):! 'K! )34! EJ&(12! A'! 5')! ),J:)! )34! $@45214:! )'!
2'((42)! J5&1$:4A! A$)$.! j5! )34! ')34,! 3$5A*! gJ:)! $&'J)!
4U4,7'54! 2$5! (''?! $)! $5! '(A! E3')'@,$E3! $5A! $! %'A4,5!
,4)$?4! $5A! :44! K',! )34%:4(U4:!=3$)! 3$:! 23$5@4A.! >4:1A4:*!
@1U45! 'J,! %'A4,5! U1:J$(! 2J()J,4*! E4'E(4! )45A! )'! &4(14U4!
=3$)!)347!:44!=1)3!)341,!'=5!474:.!R31:!1:!'54!,4$:'5!=37!
A1@1)$(! E3')'@,$E37! :3'J(A! 54U4,! &4! J:4A! 15! ,4E4$)OE3')'!
=',?! OO!&42$J:4! )34! 1%$@4:!$,4! )''!4$:7! )'!%$51EJ($)4.! V5!
$AA1)1'5*! $((! ,4E4$)OE3')'! =',?! :3'J(A! 152(JA4! &($2?! $5A!
=31)4!E3')'@,$E37.!R31:! 1:!&42$J:4!&($2?!$5A!=31)4!E,15):!
$5A! 54@$)1U4:*! 1K! E,'E4,(7! :)',4A*! =1((! ($:)! K',4U4,! =31(4!
2'(',! E3')'@,$E3:! :)$,)! )'! A4)4,1',$)4! $:! :''5! $:! )347! $,4!
%$A4*!4U45!1K!:)',4A!J5A4,!$,231U$(!2'5A1)1'5:.(
W+X(

(
W/X(

(
9*#"0$(BZD!:$@4&,J:3!:)$5A!)3$)!=$:!),4$)4A!'5!)34!l1`14!
S$)1'5$(!9',4:).!R34!:1)4!1:!'5!6344E!+,44?!$5A!)34!U14=!1:!
=4:)! )'! >,724! +$57'5! S$)1'5$(! B$,?.! a$b! R34! $,4$! $:! 1)!
(''?4A! 15! HPdH! $K)4,! 1)! 3$A! &445! ,'')OE('=4A! )'! ,4%'U4!
:$@4&,J:3! $5A! ,4:44A4A! )'! 2,4:)4A! =34$)@,$::.! a&b! R3$)!
:$%4! :1)4! c[!74$,:! ($)4,! 15! FGGc.!6$@4&,J:3!3$:! ,415U$A4A!
)34!$,4$!$5A!E157'5OgJ51E4,!452,'$23%45)!3$:!&4@J5.!HPdH!
E3')'@,$E3!&7! )34!9',4:)!64,U124! aJ55J%&4,4Ab*!=31(4! )34!
FGGc! ,4)$?4! =$:! %$A4! &7! +3$,(4:! T.! 0$7! a\FMNOHFb.! 9',!
$AA1)1'5$(! 15K',%$)1'5!:44!B($)4!cGH`!'5!Z6Z!T`)45:1'5]:!
=4&:1)4.!

2008 Shrublands Proceedings 234 NREI XVI

6

Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 31

https://digitalcommons.usu.edu/nrei/vol16/iss1/31



!

!

a$b!

!
!
a&b!

!
9*#"0$(GZHGG!74$,:!'K!U4@4)$)1'5!23$5@4!15!)34!%'J5)$15!
&,J:3!Q'54!'5!-'54!R,44!;'J5)$15!:'J)34$:)!'K!+4A$,!+1)7*!
Z)$3.!a$b!V5!)34!HPGd!1%$@4*!)34!:3,J&:!$,4!('=O:)$)J,4A!$5A!
=1A4(7! :E$24A.! R34! 31@3O(154A! :3,J&:! 15! )34! K',4@,'J5A!
15A12$)4! )34! $,4$! =$:! 34$U1(7! @,$Q4A*! %':)! (1?4(7! &7!
A'%4:)12!:344E.!Z.6.!84'('@12$(!6J,U47!E3')'@,$E3!a#.R.!
-44! FHPb.! a&b! R'A$7*! )34! :3,J&:! 3$U4! 152,4$:4A! 15! 341@3)*!
2'U4,*! $5A! E,'&$&(7! A45:1)7*! $:!=4((.! V5U$:1'5! &7! E157'5O
gJ51E4,! 3$:! $(:'! &4@J5.! R34! $,4$! 1:! 5'! ('5@4,! @,$Q4A! &7!
(1U4:)'2?.! FGGd! E3')'! &7! +3$,(4:! T.! 0$7! a\dP[OHFb.! 9',!
%',4!A4)$1(:!:44!B($)4!H[[F`!'5!Z6Z!T`)45:1'5]:!=4&:1)4.!
!
915$((7! 1K! ,4E4$)OE3')'! E,'g42):! $,4! J5A4,)$?45*! $((! )34!
E3')':4):! :3'J(A! &4! E,')42)4A! 15! 2(4$,*! $,231U$(! hJ$(1)7*!
E($:)12! E$@4:! $5A! $((! E3')':! 2(4$,(7! 1A45)1K14A.!
D,,$5@4%45):!$(:'!544A!)'!&4!%$A4!)'!E,'E4,(7!$,231U4!)34!
2'((42)1'5*!:'!)3$)!,4:4$,234,:!15!)34!KJ)J,4!2$5!,4'22JE7!)34!
',1@15$(! 2$%4,$! :)$)1'5:/! 15! ')34,! =',A:*! )3,44OE4$)! $5A!
K'J,OE4$)! E3')'@,$E37! a0(4%45)! $5A! ')34,:! FGGH/RJ,54,!
$5A! ')34,:! FGG[b.! jJ,! 4`E4,14524! 3$:! &445! )3$)! )34:4!
E3')'@,$E3:! :3'J(A! 5')! &4! :)',4A! 15! $@4527! K1(4:! ',! $)! )34!
&'))'%!'K! :'%4!A4:?!=34,4! )347! 15U$,1$&(7!=1((!&4! (':)!$:!

E4'E(4! ,4)1,4! ',! $,4! ),$5:K4,,4A.! V5:)4$A*! 2'%E(4)4A!
E3')':4):! :3'J(A! &4! A4E':1)4A! =1)3! 15:)1)J)1'5:*! =3':4!
%1::1'5!1)!1:!)'!E,4:4,U4!31:)',12$(!%$)4,1$(.!#4!3$U4!%$A4!
$,,$5@4%45):! )'! E4,%$545)(7! :)',4! 'J,! 91:3($?4! ,4E4$)!
E3')':!=1)3!Z)$3! 6)$)4!Z51U4,:1)7]:!D,231U4:! $5A! 6E421$(!
+'((42)1'5:! $5A! 'J,! l1`14! E3')':! =1)3! )34! D,231U4:! $5A!
6E421$(!+'((42)1'5:! $)!6'J)34,5!Z)$3!Z51U4,:1)7.!#4!3$U4!
(1))(4! A'J&)! )3$)! KJ)J,4! @454,$)1'5:! 'K! 42'('@1:):! $5A! ($5A!
%$5$@4,:!=1((!$EE,421$)4!)31:!K',4:1@3).!!
!
a$b!

!
a&b!

!
9*#"0$( ^ZW4@4)$)1'5! 23$5@4! 15! )34!%'J5)$15! &,J:3! Q'54!
$&'U4!>'J(A4,*!Z)$3.!R34!U14=! 1:! :'J)3! )'!j,%$5A!B'15).!
R34!4`$2)!2$%4,$!:)$)1'5!2'J(A!5')!&4!,4'22JE14A!AJ4!)'!)34!
@,'=)3! 'K! =''A7! U4@4)$)1'5! &J)! )34! ,4)$?4! =$:! %$A4! $:!
2(':4! $:! E'::1&(4! )'! )34! ',1@15$(! 2$%4,$! :)$)1'5.! R34! )$((!
:3,J&:! $,4! %':)(7! '$?&,J:3! aY$/#$*+ 6'2%/&--b! $5A! Z)$3!
:4,U124&4,,7*!=31(4!)34!('=4,O@,'=15@!:3,J&:!$,4!E,1%$,1(7!
&1))4,&,J:3! aF$#*"-'+ 0#-)/(0'0'b*! &1@! :$@4&,J:3! a1#0/2-*-'+
0#-)/(0'0'b*! $5A! :5'=&4,,7! a642?(5#-<'#?5*+ 5#/5?"-&-$*b.!
a$b!B'5A4,':$!E154!3$A!&4@J5!)'!15U$A4!)34!%'J5)$15!&,J:3!
2'%%J51)7!=345!)34!HP[d!1%$@4!=$:!%$A4.!9',4:)!64,U124!
E3')'!a[GNNcdb.!a&bR3$)!:$%4!:1)4!15!FGGF.!#1)3'J)!K1,4!)34!
$,4$! 1:! :('=(7!23$5@15@! )'!$!E154! K',4:).!B3')'!&7!+3$,(4:!
T.!0$7! acPddOFcb.! 9',!%',4! 15K',%$)1'5! :44!B($)4! [M`! '5!
Z6Z!T`)45:1'5]:!=4&:1)4.!
!

2008 Shrublands Proceedings 235 NREI XVI

7

Kay and Reid: Long-Term Changes in Southern Utah Upland Shrub Communities

Published by DigitalCommons@USU, 2011



!

!

a$b!

!
!
!
!
!
!
a&b!

!
9*#"0$( CZW4@4)$)1'5! 23$5@4! '5! )34! B$,?4,! R3,44O6)4E!
),$5:42)!'5!<'J5AJE!9($)*!>'J(A4,!;'J5)$15*!Z)$3.!a$b!R34!
HP\[!1%$@4!:3'=:!$!@,$::!A'%15$)4A!:1)4!=1)3!K4=!:3,J&:.!
D)! )34! )1%4! )34! $((')%45)! =$:! @,$Q4A! &7! A'%4:)12! :344E.!
9',4:)!64,U124!E3')'@,$E3!aJ55J%&4,4Ab.!a&b!R34!$((')%45)!
3$:! :1524! &445! 2'5U4,)4A! )'! 2$))(4! $5A! :5'=&4,,7! 3$:!
15U$A4A!)34!:1)4.!FGG[!E3')'!&7!+3$,(4:!T.!0$7!a\Fd[OFMb.!
9',! $AA1)1'5$(! A4)$1(:! :44! B($)4! [dF`! '5!Z6Z!T`)45:1'5]:!
=4&:1)4.!!
!
!
!
!
!
!
!
!
!

a$b!

!
!
!
!
!
!
a&b!

!
9*#"0$(@?ZR34!1%E$2)!'K!E157'5OgJ51E4,!15U$:1'5!'5!%J(4!
A44,!=15)4,!,$5@4!'5!)34!l1`14!S$)1'5$(!9',4:).!D()3'J@3!1)!
%$7! &4! A1KK12J()! )'! &4(14U4! )3$)! )34! )='! E3')'@,$E3:!=4,4!
)$?45! K,'%! )34!4`$2)! :$%4!2$%4,$!:)$)1'5*! )31:! 1:!E$,)!'K!$!
B3')'! B(')! R,$5:42)! 4:)$&(1:34A! &7! )34! 9',4:)! 64,U124! 15!
HPc[!$5A!%$,?4A!=1)3!:)44(!:)$?4:!)3$)!:)1((!4`1:).!D:!E157'5!
$5A! gJ51E4,! 3$U4! 152,4$:4A*! K',$@4! $5A! :3,J&! E,'AJ2)1'5!
3$U4! A,$%$)12$((7! A42(154A! a0$7! FGG[b.! a$b! HPc[! 1%$@4.!
9',4:)! 64,U124! E3')'@,$E3! aJ55J%&4,4Ab.! a&b! R34! 4`$2)!
:$%4! 2$%4,$! :)$)1'5! 15! FGG\.! B3')'! &7! +3$,(4:! T.! 0$7!
a\\HdOH\b.! 9',! $AA1)1'5$(! 15K',%$)1'5! :44! B($)4! HG[[`! '5!
Z6Z!T`)45:1'5]:!=4&:1)4.!
(
(
(
(
(
(

2008 Shrublands Proceedings 236 NREI XVI

8

Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 31

https://digitalcommons.usu.edu/nrei/vol16/iss1/31



!

!

( (
.)2AQMVPTJPSPAN!(
!
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<'@4,:*!8.9.!HPMF.!R345!$5A!5'="!$!E3')'@,$E312!31:)',7!'K!U4@4)$)1'5!!
!!23$5@4!15!)34!245),$(!8,4$)!>$:15!A4:4,).!6$()!-$?4!+1)7"!Z51U4,:1)7!'K!!
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!!A1:)J,&4A!$5A!54$,O,4(12)!:1)4:.!C'J,5$(!'K!<$5@4!;$5$@4%45)!\F"\F\O\[[.!!
6'J(4*!B.R.*!05$EE*!B.D.!FGGG.!@$(-?/#+5<<-)/(0'&-*!a=4:)4,5!gJ51E4,b!!
!!4:)$&(1:3%45)!31:)',7!'5!)='!%151%$((7!A1:)J,&4A!,4:4$,23!5$)J,$(!$,4$:!15!!
!!245),$(!j,4@'5.!#4:)4,5!S',)3!D%4,12$!S$)J,$(1:)!dG"FdO[[.!
6)4=$,)*!8.!HPcH.!L1:)',12!,42',A:!&4$,15@!'5!$@,12J()J,$(!$5A!@,$Q15@!!
!!42'('@7!15!Z)$3.!C'J,5$(!'K!9',4:),7![P"[dFO[N\.!
R31(451J:*!C.9.*!>,'=5*!8.<.!HPNc.!-'5@O)4,%!4KK42):!'K!234%12$(!2'5),'(!'K!!
!!&1@!:$@4&,J:3.!C'J,5$(!'K!<$5@4!;$5$@4%45)!FN"FF[OFFc.!
RJ,54,*!<.;.*!#4&&*!<.L.*!>'=4,:*!C.T.*!L$:)15@:*!C.<.!FGG[.!R34!23$5@15@!!

!!%1(4!,4U1:1)4A.!RJ2:'5"!Z51U4,:1)7!'K!D,1Q'5$!B,4::.![[cE.!
Z.6.!9',4:)!64,U124.!HPP[.!W4@4)$)1'5!23$5@4:!'5!)34!;$5)1O-$6$(!S$)1'5$(!!
!!9',4:)"!$!E3')'@,$E312!:)JA7!J:15@!2'%E$,$)1U4!E3')'@,$E3:!K,'%!HPGFO!
!!HPPF.!Z6lD*!9',4:)!64,U124*!B,124*!ZR.!HFME.!!
W$(4*!R.<.*!4A.!FGGF.!91,4*!5$)1U4!E4'E(4:*!$5A!)34!5$)J,$(!($5A:2$E4.!!
!!#$:315@)'5!l.+."!V:($5A!B,4::.![H\E.!
W$5!DJ?45*!j.#.!FGGG.!63,J&!15U$:1'5:!'K!S',)3!D%4,12$!:4%1$,1A!!
!!@,$::($5A:.!D55J$(!<4U14=!'K!T2'('@12$(!67:)4%:![H"HPNOFH\.!
#$%&'()*!+.-.*!B$754*!8.9.!HPMd.!D5!HMO74$,!2'%E$,1:'5!'K!2'5),'(!!
!!%4)3'A:!K',!#7'%15@!&1@!:$@4&,J:3!15!:'J)3=4:)4,5!;'5)$5$.!C'J,5$(!'K!!
!!<$5@4!;5$@4%45)![P"[HcO[HP.!
#$)):*!;.C.*!#$%&'()*!+.-.!HPPd.!-'5@O)4,%!,42'U4,7!'K!#7'%15@!&1@!!
!!:$@4&,J:3!$K)4,!K'J,!),4$)%45):.!C'J,5$(!'K!T5U1,'5%45)$(!;$5$@4%45)!!
!!cd"P\OHGF.!
#''(:47*!S.8.!HPdc.!R34!T:2$($5)4!:)',7"!$!31:)',7!'K!)34!)'=5!'K!!
!!T:2$($5)4*!$5A!A4:2,1E)1'5!'K!)34!:J,,'J5A15@!)4,,1)',7*!8$,K14(A!+'J5)7*!!
!!Z)$3.!6E,15@U1((4"!D,)!+1)7!BJ&(1:315@.!cd[E.!
n',?:*!R.B.*!#,4:)*!S.T.*!+$E4(:*!0.;.!HPPc.!+3$5@4:!15!E157'5OgJ51E4,!!
!!=''A($5A:!15!=4:)4,5!Z)$3]:!B154!W$((47!&4)=445!HP[[OHPMP.!C'J,5$(!'K!!
!!<$5@4!;$5$@4%45)!cN"[\PO[dc.!
n'J5@*!C.D.!HPMP.!V5)4,%'J5)$15!:3,J&O:)4EE4!E($5)!2'%%J51)14:"!E,1:)154!!
!!$5A!@,$Q4A.!S$)1'5$(!#1(A(1K4!94A4,$)1'5!62145)1K12!$5A!R423512$(!64,14:.!!
!!HF"[OHc.!
!
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