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RESUMO:  O presente trabalho apresenta uma tentativa de síntese das contribuições teóricas sobre os cenários 

paleobioclimáticos naturais do Quaternário Tardio no Estado de Minas Gerais, sudeste do Brasil, 

buscando sua relação com eventos climáticos de larga escala. Para tanto, foi feita uma extensa revisão 

da literatura em periódicos e fontes diversas. Buscaram-se trabalhos com diferentes metodologias, 

mas que apresentam datações absolutas e cujos resultados possuem implicações paleobioclimáticas. 

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

-$02)+)*",+$'(,./&+)*3"4)"$'(&'()5"&#67!&*"($'+8'/,&*"9)0&!")1*$0%&+&*"&"-&0(,0"+)"/)':7'()"+$"+&-

dos disponíveis. Nesse sentido, foram propostos oito cenários paleobioclimáticos para os últimos 50 

;&5"*$'+)"<7$"')*"=#(,!)*">?";&5"6$0&#!$'($5"*$"%$0,./&"7!"!&,)0"'=!$0)"+$"/$'@0,)*3" **&"-0)-)*(&5"

entretanto, ainda está em aberto, pois os dados disponíveis estão concentrados em algumas regiões do 

Estado, ocorrendo vazios de informações. 

 Palavras-chave: DC1'0Y':$'A+2,0('2:#$\,H2:(-!:$BC'(,-0?-2!:$"!0(20,0('2:#$E,!"-!0!.!H2'#$]:('1!$1,$

Minas Gerais.
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ABSTRACT:  In this paper, it was attempted to synthesize the natural palaeobioclimatic scenarios of the Late-Quater-

nary in Minas Gerais State, Southeastern Brazil, seeking for their relationship to large-scale climatic 

events. It was made an extensive literature review. It was looked for papers based on different methods, 

but with absolute datings and palaeobioclimatic implications. This kind of survey can not set precise 

time limits. However, some trends could be observed from the available datasets. It was proposed eight 

palaeobioclimatic scenarios for the last 50,000 years. The greater number of scenarios is usually found 

in the last 10,000 years. However, this proposal is still open due to concentration of the available data 

in just some regions, occurring information gaps. 
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INTRODUÇÃO

J:$AC1'0Y':$".2A?(2"':$1C-'0(,$!$^C'(,-0?7
-2!$:Z!$1,$20(,-,::,$(-'0:K,-:'.$0'$H,!H-'I'$,$1,A'2:$
"2V0"2':$0'(C-'2:)$CA'$K,<$BC,$@!1,A$(,-$1,:,0"'1,7
'1!$1,:1,$A2H-'Y_,:$1,$H-C@!:$GCA'0!:$1C-'0(,$!$
Q!.!",0!$MJ\J*`a$,($'..)$3==[N$'(b$-,,:(-C(C-'Y_,:$
1,$@'2:'H,0:$,A$.'-H'$,:"'.'$MF]QcU&E)$3==3d$c]7
X\*$,($'..)$6ee8'd$ JcEJXa7cJFa*\UJ*$,($'.#)$
6ee8N#$J:$20:('+2.21'1,:$0!$".2A'$,$0'$K,H,('YZ!$1'$
(-'0:2YZ!$P.,2:(!",0!7Q!.!",0!$0'$JAb-2"'$1!$ C.$
('A+bA$(,-2'A$-,1C<21!$1-':(2"'A,0(,$'$BC'0(21'1,$
1,$2012K>1C!:$1,$,:@b"2,:$'02A'2:)$R!A,0('01!$!$1,7
:,BC2.>+-2!$ @!@C.'"2!0'.$ ,)$ "!0:,Bf,0(,A,0(,)$ CA'$
,g(20YZ!$(Z!$K2!.,0('$BC'0(!$h$1!:$120!::'C-!:)$:,A$
BC'.BC,-$,g2:(V0"2'$1,$A,(,!-2(!$MOJ\i]cc])$6eejN#$
J.bA$12::!)$ @-,"2@2('YZ!$ ,$ (,A@,-'(C-'$ "!0(-!.'A$
CA'$:b-2,$1,$-,'Y_,:$,$@-!",::!:$BC>A2"!:$,$R>:2"!:$,$
!$(2@!$1,$K,H,('YZ!)$1,(,-A20'01!$!$"!A@!-('A,0(!$
1,$:2:(,A':$H,!A!-R!H,0b(2"!:$1,$12R,-,0(,:$,:"'.':$
MDUJcc)$3==9d$ OQ*DD)$3==[N#

J:$AC1'0Y':$".2A?(2"':$BC'(,-0?-2':$:Z!$"'C7
sadas principalmente por condicionantes orbitais e por 

anomalias no comportamento dos oceanos. Segundo 

L,--,2-'$M3==3N)$'$1,:@,2(!$1,$(,!-2':$".?::2"':)$BC,$
@-,"!02<'K'A$BC'(-!$!C$"20"!$H.'"2'Y_,:$1C-'0(,$!$
^C'(,-0?-2!)$'$,:(-'(2H-'I'$2:!(k@2"'$1!:$RC01!:$!",7
/02"!:$A!:(-'$BC,$!:$"2".!:$H.'"2?-2!:$:Z!$1'$!-1,A$
1,$1C':$1,<,0':$0!:$l.(2A!:$1!2:$A2.G_,:$1,$'0!:$,$
'$ '.(,-0/0"2'$ ,0(-,$ R':,:$lA21':$ ,$ :,"':$@'-,",$ :,-$
ainda maior.

]A$H,-'.)$':$20K,:(2H'Y_,:$@'.,!+2!".2A?(2"':$
"!0(20,0('2:$ :Z!$ +':,'1':$ ,A$ -,H2:(-!:$ @!.>02"!:$ ,$
H,!BC>A2"!:;H,!R>:2"!:)$A'"-!Rk::,2:)$A2"-!Rk::,2:)$

'0b2:$1,$?-K!-,:)$2:k(!@!:$,:(?K,2:)$:C:",@(2+2.21'1,$
A'H0b(2"')$,("#$M\aX\UE*] 7LUcQa$,($'..)$3==3N#$
&!$ ,0('0(!)$ '$A'2!-2'$ 1':$ -,"!0:(-CY_,:$ @'.,!'A7
+2,0('2:$1!$P.,2:(!",0!$ C@,-2!-$,$1!$Q!.!",0!$:Z!$
+':,'1':$,A$-,H2:(-!:$@!.>02"!:$MP]  ]&XJ$,($'..)$
3==jd$iQaDJ $,($'..)$3==6N#$

J(C'.A,0(,$,g2:(,A$A'2:$1,$j=$Ab(!1!:$'@.27
"?K,2:$h$1'('YZ!$1,$A'(,-2'2:$'::!"2'1!:$'$,K,0(!:$1!$
^C'(,-0?-2!$M Jcc*&$,($'..)$3==5N#$a+(,-$'$"-!0!.!7
H2'$1,:(,:$,K,0(!:$b$CA'$2A@!-('0(,$R,--'A,0('$@'-'$
'$"!A@-,,0:Z!$1':$-,:@!:(':$1!:$:2:(,A':$0'(C-'2:$h:$
'.(,-'Y_,:$,A$R'(!-,:$"!A!$".2A')$(,"(m02"'$,$"!0127
"2!0'0(,:$'0(-k@2"!:)$'.bA$1,$@,-A2(2-$'$"!--,.'YZ!$1,$
1,@k:2(!:$,$,K,0(!:)$'$IA$1,$:,$"!0:(-C2-$:>0(,:,:$,$
A!1,.!:$-,H2!0'2:#$&'$-,H2Z!$0,!(-!@2"'.$1'$JA,-2"'$
1!$ C.)$,0(-,('0(!)$'$1,:@,2(!$1,$:C'$2A@!-(/0"2'$@'-'$
'$120/A2"'$1!$".2A'$1!$@'::'1!$,$1!$@-,:,0(,$M`JOaF$
et al.)$3==5N)$ '$A'H02(C1,$,$!$A!1!$1':$AC1'0Y':$
@'.,!'A+2,0('2:$ '201'$ :Z!$ +':('0(,$ 1,:"!0G,"21!:$
1,K21!$h$R'.('$1,$-,H2:(-!:$@'.,!,"!.kH2"!:)$:!+-,(C1!$
1C-'0(,$ !$n.(2A!$D?g2A!$E.'"2'.$ Mc]X\*$,($ '..)$
6ee8'd$*\\]Ea$,($'.#)$3==[N#

P'-'$ CA'$A,.G!-$ "!A@-,,0:Z!$ 1':$ '(C'2:$
(-'0:R!-A'Y_,:$'A+2,0('2:$,$@!::>K,2:$@-,K2:_,:$1,$
-,:@!:(':$1!:$ ,"!::2:(,A':$ '$ RC(C-':$AC1'0Y':$ ".27
A?(2"':$b$R!-Y!:!$20K,:(2H'-$'$0'(C-,<'$,$'$A'H02(C1,$
1':$AC1'0Y':$@'::'1':$0!$ 'A+2,0(,$ ,$ "!0G,",-$ ':$
20(,-'Y_,:$,0(-,$+2!:R,-')$'(A!:R,-'$,$!",'0!$MJ&Q*L$
et al.)$3==9d$o\JD]\d$ i]pJ*q)$3==6d$P]  ]&7
XJ$,($'.#)$6ee9d$\aX\UE*] 7LUcQa$,($'..)$3==3N#$
]::,$(2@!$1,$"!0G,"2A,0(!$b$,::,0"2'.$20".C:2K,$@'-'$
"!0:,-K'YZ!$,$"-2'YZ!$1,$+':,:$@'-'$'$-,H,0,-'YZ!$1,$
+2!A':)$"!A!$'$D'('$J(./0(2"'$Mc]X\*$,($'.#)$3==eN)$
-,1C<21'$'$'@,0':$5r$1,$:,C$('A'0G!$!-2H20'.$1,K21!$h:$
'(2K21'1,:$'0(-k@2"':$M a $DJiJ$Jics&iUOJ)$3=66N#$
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X,$'"!-1!$"!A$c20!$M3=6=N)$,::,$b$CA$(2@!$1,$
'0?.2:,$BC,$0Z!$@!1,$:,-$t@!.2(2<'1'u)$@!2:$':$'(C'2:$
12:"C::_,:$ :!+-,$ !$ "G'A'1!$ t'BC,"2A,0(!$ H.!+'.u$
0'1'$ (,-2'A$ '$ K,-$ "!A$ ,K21V0"2':$ "2,0(>I"':)$A':$
"!A$CA'$'H,01'$1,(,-A20'1'$@!-$20(,-,::,:$@!.>(2"!:)$
,"!0mA2"!:$,$'"'1VA2"!:$-,:(-2(!:#$&!$,0('0(!)$!$"!7
0G,"2A,0(!$1'$20vCV0"2'$GCA'0'$:!+-,$'$'(A!:R,-'$
,$!$".2A'$1'$i,--'$1,:1,$!$20>"2!$1!$:b"C.!$qq$(,A$
.,K'1!$'$CA$,:R!-Y!$H.!+'.$@'-'$'0'.2:'-$'$12A,0:Z!)$
':$"'C:':$,$':$"!0:,BfV0"2':$1':$AC1'0Y':$".2A?(27
"':$12(':$'0(-!@!HV02"':$MQa*EQia&$,($'.#)$3==6N#$
]:(':$:Z!$,0(,0121':$"!A!$AC1'0Y':$".2A?(2"':$':7
:!"2'1':$h:$'(2K21'1,:$GCA'0':)$"!A!$!$'CA,0(!$1'$
,A2::Z!$1,$H':,:$1,$,R,2(!$,:(CR'$"!A$BC,2A'1':$,$
1,:A'('A,0(!:)$'$R!-A'YZ!$1,$2.G':$C-+'0':$1,$"'.!-)$
,("#$ MJF\]*d$J  U )$ 6ee8d$&aF\]$,($ '.#)$ 3==5d$
pUJ&]cca)$6e59N#

a$@-,:,0(,$(-'+'.G!$'@-,:,0('$CA'$(,0('(2K'$1,$
:>0(,:,$1':$"!0(-2+C2Y_,:$(,k-2"':$:!+-,$!:$",0?-2!:$@'7
.,!+2!".2A?(2"!:$0Z!$'0(-k@2"!:$1!$̂ C'(,-0?-2!$i'-12!$
,A$D20':$E,-'2:)$+C:"'01!$:C'$-,.'YZ!$"!A$,K,0(!:$
".2A?(2"!:$ 1,$ .'-H'$ ,:"'.'#$O!A$ 2::!)$ @-,(,01,7:,$
,.'+!-'-$CA$HC2'$@'-'$BC,$RC(C-':$@,:BC2:':$@!::'A$
,:('+,.,",-$A,.G!-,:$"!--,.'Y_,:$1!:$,K,0(!:$@!-$,.':$
21,0(2I"'1!:$"!A$':$AC1'0Y':$,$vC(C'Y_,:$".2A?(2"':$
1!$I0'.$1!$P.,2:(!",0!$ C@,-2!-$,$1!$Q!.!",0!$0!$
]:('1!#$J"-,12('7:,$BC,$'$12:@,-:Z!$1':$20R!-A'Y_,:$

,$'$R'.('$1,$-,K2:_,:$"!A@.,(':$,$A'2:$-,H2!0'.2<'1':$
KVA$.2A2('01!$,::,$(2@!$1,$,:R!-Y!#$

$J$A'2!-2'$1':$-,K2:_,:$W?$,g2:(,0(,:$b$+':,'1'$
'@,0':$ ,A$1'1!:$ @'.20!.kH2"!:$ ,$ @!::C,A)$AC2(':$
K,<,:)$ R!"!:$ ,:@,">R2"!:#$ P!-$ ,g,A@.!)$  '.H'1!7
7c'+!C-2'C$M6ee5N$,$ '.H'1!7c'+!C-2'C$,($'.#$M6ee8N$
'0'.2:'A$1'1!:$ '(b$ ,0(Z!$12:@!0>K,2:$ @'-'$ ':$ ?-,':$
1,$O,--'1!$1!$F-':2.$O,0(-'.#$c,1-C$ ,($ '.#$ M6ee8'N$
.2A2('A$:C'$'0?.2:,$1'$120/A2"'$K,H,('"2!0'.$1!$:C.$
,$ :C1,:(,$ '!:$ l.(2A!:$ 6=$ w'#$ P!-$ :C'$ K,<)$F,G.20H$
M3==3N$(-'<$CA'$:>0(,:,$R!"'1'$0'$R'"G'1'$'(./0(2"'$
1!$:C.$,$:C1,:(,$1!$F-':2.$'$IA$1,$'0'.2:'-$'$120/A2"'$
1'$K,H,('YZ!$1,$"'A@!:$MgrasslandsN#$

CENÁRIOS BIOCLIMÁTICOS ATUAIS EM 
MINAS GERAIS

&!$]:('1!$1,$D20':$E,-'2:$ "!,g2:(,A$ (-V:$
H-'01,:$C021'1,:$+2k(2"':$1,$,:"'.'$-,H2!0'.$MO,--'1!)$
D'('$J(./0(2"'$,$O''(20H'N)$'.bA$1,$\,RlH2!:$p,H,7
('"2!0'2:$MO!AC021'1,:$\,.>BC2':N$A'2:$-,:(-2(!:)$1,7
0!A20'1!:$A!0('0!:$,$'.(!7A!0('0!:$MUFE])$3==j'N#$
]:('$ 12K,-:21'1,$ ,:(?$ .2H'1'$ h:$ K'-2'1':$ "!012Y_,:$
".2A?(2"':)$,1?I"':$,$G21-!.kH2"':$K,-2I"'1':$0!$]:7
('1!)$!$BC'.$@!::C2$H-'01,$,g(,0:Z!$('0(!$.'(2(C120'.$
"!A!$.!0H2(C120'.$ML2HC-'$6N#$

L2HC-'$6x$P-,"2@2('YZ!)$(,A@,-'(C-'$,$@-20"2@'2:$R!-A'Y_,:$K,H,('2:$,A$D20':$H,-'2:$MFQ$y$F,.!$Q!-2<!0(,)$"'@2('.$1!$]:('1!N#
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a$F2!A'$O,--'1!$ 1!A20'$ ':$ @!-Y_,:$ 1,$
",0(-!)$ ",0(-!7!,:(,$ ,$ 0!-!,:(,$ 1,$D20':$E,-'2:)$
"!A@-,,01,01!$[5r$1!$(,--2(k-2!$A20,2-!#$a$",--'1!$
b$@-!K'K,.A,0(,$'$A'2:$'0(2H'$R!-A'YZ!$K,H,('.$0!$
]:('1!)$@!1,01!$-,A!0('-$'!$@,->!1!$O-,(?",!)$'0(,:$
1'$:,@'-'YZ!$1!$:C@,-"!0(20,0(,$E!01z'0'$M\Jii]\$
,($ '.#)$ 6ee5N#$&,::,$ H-'01,$ "!A@'-(2A,0(!$ +2k(2"!$
@-,1!A20'A$12K,-:':$R!-A'Y_,:$v!-,:('2:$,$"'A@,:7
(-,:)$1,:('"'01!7:,x$M2N$'$ 'K'0'$J-+!-2<'1'$M"'A@!$
",--'1!$,$",--'1!N)$M22N$'$ 'K'0'$E-'A>02!7c,0G!:'$
M"'A@!7.2A@!71,7",--'1!N)$M222N$ 'K'0'$P'-BC,$M"'A7
@!7:CW!71,7",--'1!N$,)$'!$.!0H!$1,$'.HC0:$-2!:)$M2KN$
E'.,-2':$L.!-,:('2:)$'.bA$1,$A'0"G':$,:@!-?12"':$1,$
MKN$L.!-,:(':$ ,"':$ ,A21,">1C':$MA'(':$:,"':N$:!+-,$
'v!-'A,0(!:$"'."?-2!:)$H,-'.A,0(,$"2-"C01'1!:$@!-$
MK2N$O,--'1Z!$MUFE])$3==j+N#

a$O,--'1!$A20,2-!)$:,HC01!$'$:>0(,:,$1,$".':7
:2I"'YZ!$".2A?(2"'$1,$o{@@,0)$@!::C2$(-V:$".2A':x$Oz'$
0':$@!-Y_,:$!,:(,)$",0(-!$,$0!-(,d$Jz$0!:$:,HA,0(!:$
0!-!,:(,)$0!-1,:(,$,$,g(-,A!$!,:(,d$,$Oz+$,A$CA$@,7
BC,0!$(-,"G!$0!$",0(-!7.,:(,$1!$]:('1!#$J$@-,"2@2('YZ!$
Ab12'$b$1,$6#6==76[==$AA;'0!)$"!A$86$'$6==$12':$
"GCK!:!:$MJcD]UXJ)$6ee[N#$J$(,A@,-'(C-'$Ab12'$
'0C'.$0,::,$+2!A'$,A$D20':$E,-'2:$K'-2'$1,$3=|$O$
M@!-YZ!$",0(-'.N$'$3j|$O$M:,HA,0(!:$!,:(,$,$0!-(,N)$
"!A$:,0:>K,.$12A20C2YZ!$1,$0!-(,$@'-'$:C.$MF\J Uc)$
6ee3d$&UD]\)$6e8eN#

J$D'('$J(./0(2"'$ "!--,:@!01,$ '!$ :,HC01!$
+2!A'$1,$A'2!-$,g@-,::Z!$(,--2(!-2'.$,A$D20':$E,7
-'2:)$"!A$j6r$1,$?-,'$!"C@'1')$,:('01!$"2-"C0:"-2(')$
@-2A!-12'.A,0(,)$h$R'2g'$.,:(,$,$",0(-!7:C.$1!$]:('1!)$
"!A$@,BC,0':$A'0"G':$'!$.!0H!$1!:$K'.,:$1!:$-2!:$
P'-'0'>+'$,$E-'01,)$0!$,g(-,A!7!,:(,#$&,::,$+2!A'$
"!0K2K,A$R!-A'Y_,:$v!-,:('2:$(>@2"':$1,::'$C021'1,$
I(!,"!.kH2"')$+,A$"!A!$?-,':$1,$"!0('(!$M(,0:Z!$,"!7
.kH2"'N)$@-20"2@'.A,0(,$0':$@-!g2A21'1,:$1'$O''(20H'$
,$1!$O,--'1!#$J:$(2@!.!H2':$!+:,-K'1':$0!$F2!A'$D'('$
J(./0(2"'$:Z!x$M2N$L.!-,:('$aA+-kI.'$X,0:'$ML.!-,:('$
i-!@2"'.$P.CK2'.Nd$M22N$L.!-,:('$aA+-kI.'$D2:('$ML.!7
-,:('$1,$J-'C"?-2'N$,$M222N$L.!-,:('$]:('"2!0'.$ ,A21,7
"21C'.$ML.!-,:('$i-!@2"'.$ C+"'1C"2Rk.2'N#$&':$R'2g':$
1,$(,0:Z!$,"!.kH2"'$!"!--,A$"!0('(!:$,0(-,x$M2N$ 'K'0'$
]:(b@2"'$,$L.!-,:('$]:('"2!0'.)$M22N$L.!-,:('$aA+-kI.'$
X,0:'$,$D2:('$,)$@!-$IA)$,0(-,$M222N$L.!-,:('$]:('"2!0'.$
,$L.!-,:('$aA+-kI.'$D2:('$MUFE])$3==j+N#$X,:('"'7:,$
BC,)$:,HC01!$ 2.K'$,($'.#$M3==jN)$'$!"!--V0"2'$1,$<!0':$

1,$(,0:Z!$,"!.kH2"'$-,K,.'$"!012"2!0'0(,:$1,$AC1'07
Y':$@'.,!".2A?(2"':$MX] `J\XU& $,($'.#)$6ee9N)$W?$
BC,$ '$ 12R,-,0"2'YZ!$ 1!:$ ,"!::2:(,A':$ 0,A$ :,A@-,$
@!1,$:,-$'(-2+C>1'$'$R'(!-,:$,1?I"!:)$H,!A!-R!.kH2"!:$
,$G21-!.kH2"!:$MOJ\&]U\a$LUcQa)$6ee4N#$

 ,HC01!$'$".'::2I"'YZ!$".2A?(2"'$1,$o{@@,0)$
,:(,$+2!A'$'@-,:,0('$BC'(-!$".2A':$@-20"2@'2:x$Jz$0'$
R'2g'$.,:(,70!-1,:(,d$0'$@!-YZ!$",0(-!7.,:(,$1!A20'$!$
Oz')$@!-bA$!"!--,$CA'$?-,'$".'::2I"'1'$"!A!$Oz+$
,A$:,C$",0(-!d$,$OR+$0!$:C.#$J:$(,A@,-'(C-':$Ab12':$
'0C'2:$,:(Z!$,0(-,$68$,$39|$O)$K'-2'01!$ .'(2(C120'.7
A,0(,$ ,$ '.(2A,(-2"'A,0(,)$ :,01!$ !$ -,.,K!$ !$A'2!-$
"!012"2!0'0(,$1'$K'-2'+2.21'1,$".2A?(2"'$ MF\J Uc)$
6ee3d$UFE])$3==j+d$&UD]\)$6e8eN#$J$@-,"2@2('YZ!$
Ab12'$K'-2'$1,$8[=$AA;'0!$M0!$BC'1-'0(,$0!-1,:(,N$
'$6#9[=$AA;'0!$M0'$-,H2Z!$",0(-!7:C.N)$:,A$@,->!1!$
:,"!$:2:(,A?(2"!$MF\J Uc)$6ee3d$UFE])$3==j+N#

i'0(!$!$O,--'1!$"!A!$'$D'('$J(./0(2"'$@!:7
:C,A$ R!-A'Y_,:$ "'A@,:(-,:)$ !:$ "G'A'1!:$ "'A@!:$
-C@,:(-,:$,$"'A@!:$1,$'.(2(C1,)$BC,$:,$"'-'"(,-2<'A$
@!-$A!:'2"!:$1,$(2@!.!H2':$K,H,('2:$A'2:$"!--,('A,0(,$
1,0!A20'1!:$1,$O!A@.,g!:$\C@,:(-,:$,$1,$J.(2(C1,#$
]:(,:$"!A@.,g!:$,:(Z!$-,@-,:,0('1!:)$@-20"2@'.A,0(,)$
0':$,.,K'Y_,:$'"2A'$1,$e==$A$0'$ ,--'$1!$]:@20G'Y!$
,$'"2A'$1,$6[==73===$A$0':$:,--':$1!$D'-$,$1'$D'07
(2BC,2-')$!01,$:,$12:(20HC,A$1':$R!-A'Y_,:$:'K/02"':$
,$v!-,:('2:$'1W'",0(,:$MF]&Ui] $,($'.#)$3==4d$L]\\U$
6e8=N#$

a$F2!A'$O''(20H')$@!-$:C'$K,<)$!"C@'$'@,0':$
3r$1'$?-,'$1!$]:('1!)$,:('01!$-,:(-2(!$h$@!-YZ!$,g7
(-,A!$0!-(,)$1,0(-!$1'$+'"2'$G21-!H-?I"'$1!$\2!$ Z!$
L-'0"2:"!#$J$K,H,('YZ!$@-,@!01,-'0(,$b$1,$(,0:Z!$,"!7
.kH2"')$"!A$"!0('(!$,0(-,$'$ 'K'0'$]:(b@2"'$M"''(20H'$
1!$:,-(Z!$?-21!N$,$'$L.!-,:('$]:('"2!0'.$MUFE])$3==j+N#$

&'$ ".'::2R2"'YZ!$ 1,$o{@@,0)$ ,::,$ (-,"G!$
'@-,:,0('$ CA$ ".2A'$Jz)$ "!A$ +!-1':$ @-kg2A':$ h$
".'::2I"'YZ!$,A$Oz'#$J$(,A@,-'(C-'$Ab12'$'0C'.$b$
'$A'2:$,.,K'1'$1!$]:('1!)$K'-2'01!$,0(-,$39$,$38|O)$
,0BC'0(!$'$@-,"2@2('YZ!$Ab12'$'0C'.$K'-2'$1,$9[=$'$
6=[=$AA;'0!$MF\J Uc)$6ee3N#$a$".2A'$1'$O''(20H'$
0'$ @!-YZ!$A20,2-'$ '@-,:,0('$ K'.!-,:$ 1,$ CA21'1,$ ,$
@-,"2@2('YZ!;,K'@!-'YZ!$A'2:$C02R!-A,:$,A$"!A@'7
-'YZ!$'!:$(-,"G!:$1!$0!-1,:(,$+-':2.,2-!)$'@-,:,0('01!$
"GCK':$'"CAC.'1':$,0(-,$0!K,A+-!$,$R,K,-,2-!7A'-Y!)$
:,HC21':$@!-$CA$@,->!1!$:,"!$1,$'@-!g2A'1'A,0(,$
:,2:$A,:,:$M\U}}U&U)$6e5eN#
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METODOLOGIA E DADOS UTILIZADOS

L!2$R,2('$CA'$,g(,0:'$-,K2:Z!$1'$.2(,-'(C-'$,A$
@,-2k12"!:$,$ R!0(,:$12K,-:':$ ,A$+C:"'$1,$ (-'+'.G!:$
BC,$'@-,:,0('A$1'('Y_,:$'+:!.C(':$,$"CW!:$-,:C.('1!:$
@!::C,A$2A@.2"'Y_,:$@'.,!+2!".2A?(2"':#$&'$i'+,.'$

6$b$'@-,:,0('1!$CA$:CA?-2!$1!:$(-'+'.G!:$C(2.2<'1!:$
@'-'$'$@-!@!:('$,$12:"C::Z!$1!:$",0?-2!:$@'.,!+2!".27
A?(2"!:#$`?$0'$L2HC-'$3$b$-,@-,:,0('1'$'$.!"'.2<'YZ!$
1!:$12R,-,0(,:$:>(2!:$'0'.2:'1!:$0!:$1!A>02!:$'(C'2:$
1,$K,H,('YZ!$,A$D20':$E,-'2:#

i'+,.'$6x$ CA?-2!$1!:$:>(2!:$M1,$a,:(,$@'-'$c,:(,N$,$(-'+'.G!:$'0'.2:'1!:#

~$*A$A,:A!$:>(2!)$@!-bA$'0?.2:,:$"!A$1'1!:$"!A@.,A,0('-,:#$~~$ca]$y$cCA20,:"V0"2'$a@(2"'A,0(,$]:(2AC.'1'#$~~~$X'1!:$1,$
estudos anteriores.
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L2HC-'$3x$c!"'.2<'YZ!$1!:$:>(2!:$,:(C1'1!:$0!$BC'1-!$K,H,('"2!0'.$'(C'.#

 RESULTADOS E DISCUSSÕES

J$"!--,.'YZ!$1,$,K,0(!:$1,$0'(C-,<'$".2A?(27
"'$b$12I"C.('1'$@!-$CA'$:b-2,$1,$R'(!-,:#$X,$'"!-1!$
"!A$ '.H'1!7c'+!C-2'C$ M6ee5N$ ,$iG!A':$ M3===N)$
1,:('"'A7:,x$M2N$'.bA$1'$A'-H,A$1,$,--!$1':$1'('Y_,:$
M1,:K2!:$@'1-Z!$1,$",0(,0':$!C$A2.G'-,:$1,$'0!:N)$!:$
,K,0(!:$21,0(2I"'1!:$@!1,A$K'-2'-$,A$21'1,$1,$CA$
.!"'.$@'-'$!C(-!)$@!-$,g,A@.!)$,A$-'<Z!$1'$@!:2YZ!$
,:(-'(2H-?I"'$ 1':$ 'A!:(-':$ "!.G21':$ @'-'$ 1'('YZ!)$
12R,-,0Y':$,0(-,$'$21'1,$1!$A'(,-2'.$1'$'A!:(-'$,$'$
21'1,$1,$1,@!:2YZ!)$"!0('A20'YZ!$1'$'A!:(-')$'.bA$1,$
,--!:$20,-,0(,:$'!:$Ab(!1!:$1,$1'('YZ!$C(2.2<'1!:d$M22N$
G2'(!:$0!:$:20'2:$1!:$1'1!:d$M222N$'$12:@,-:Z!$1!:$1'1!:)$
!$BC,$!+-2H'$'$.,K'-$,A$"!0('$!:$,R,2(!:$1,$H-'12,0(,:$
".2A?(2"!:$-,H2!0'2:$,$12R,-,0Y':$1,$-,H2A,d$M2KN$':$

,:@,"2I"21'1,:$1!$.!"'.$,$1!$A'(,-2'.$'A!:(-'1!d$MKN$
'$'C:V0"2'$1,$"'.2+-'YZ!$,A$'.HCA':$1'('Y_,:d$MKN$'$
20(,-@!.'YZ!$!C$,g(-'@!.'YZ!$@,.!:$'C(!-,:$1'$21'1,$1,$
CA$,K,0(!$,:@,">I"!)$'::CA201!$CA'$('g'$"!0:('0(,$
1,$:,12A,0('YZ!d$MK2N$'$'1!YZ!$1,$12R,-,0(,:$Ab(!1!:$
0'$'0?.2:,$@!.>02"'#

&,::,$ :,0(21!)$ 12I"2.A,0(,$ R':,:$ ".2A?(2"':$
com limites temporais precisos podem ser estabeleci7
1':#$&!$,0('0(!)$'$@'-(2-$1!$"!0WC0(!$1,$1'1!:$12:@!7
0>K,2:$@'-'$D20':$E,-'2:$'.HCA':$(,01V0"2':$R!-'A$
!+:,-K'1':)$ ':$ BC'2:$ +':,2'A$'$ @-!@!:2YZ!$1,$ !2(!$
",0?-2!:$@'.,!+2!".2A?(2"!:)$BC,$:,-Z!$'@-,:,0('1!:$
a seguir do mais antigo para o mais recente.
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Cenário 1

a:$1'1!:$@'.20!.kH2"!:$ 12:@!0>K,2:$ @'-'$ !:$
l.(2A!:$[=$w'$JP$M'@-!g2A'1'A,0(,$!$.2A2(,$1'$1'7
('YZ!$-'12!"'-+m02"'N$2012"'A$CA$".2A'$A'2:$:,"!$,$
A'2:$R-2!$BC,$!$'(C'.$'$,:('$b@!"'#$]::,$A!A,0(!$:,-2'$
"'-'"(,-2<'1!$@,.'$1!A20/0"2'$1,$"'A@!:$M,:@,"2'.7
A,0(,$'$L'A>.2'$P!'",',N)$@!-bA$"!A$'$!"!--V0"2'$
de alguma mata galeria com a presença de Araucaria 

MF]QcU&E$d$cUOQi])$6ee5d$c]X\*$,($'.#)$6ee9N#$
O!A$+':,$ 0'$ '(C'.$ 12:(-2+C2YZ!$ 1':$ @!@C.'Y_,:$ 1,$
campos e Araucaria)$F,G.20H$,$c2"G(,$M6ee5N$@-!@_,A$
@'-'$,::,$@,->!1!$(,A@,-'(C-':$,0(-,$[$,$5�$O$A'2:$
+'2g':$BC,$':$'(C'2:$0'$-,H2Z!$1,$O'(':$J.(':)$@!-YZ!$
",0(-'.$1!$]:('1!#

Cenário 2

a$@,->!1!$:,HC20(,$:,-2'$A'2:$lA21!)$:,HC01!$
c,1-C$,($'.#$M6ee9N)$1,$'"!-1!$"!A$'$!"!--V0"2'$1,$
v!-,:(':$1,$@.'0>"2,$,0(-,$j=$,$35$w'$JP#$&!$-,H2:(-!$
1,$ ,--'$&,H-')$a.2K,2-'$M6ee3N$21,0(2I"'$,0(-,$[=$,$
43$w'$JP$CA$A!:'2"!$v!-,:('.$"!A$('g!0:$2012"'1!-,:$
1,$".2A'$R-2!$,$1,$".2A'$BC,0(,#$ ,HC01!$c,1-C$,($'.#$
M6ee9N)$'@,:'-$1,$:,-,A$:>(2!:$AC2(!$@-kg2A!:$M12:7
('0(,:$A,0!:$1,$3$wAN)$':$AC1'0Y':$0!$"!0WC0(!$1!:$
@k.,0:$0Z!$:Z!$':$A,:A':$,A$ '.2(-,$,$ ,--'$&,H-')$
@!-bA$':$20(,-@-,('Y_,:$@'.,!".2A?(2"':$:Z!$"!A@'7
(>K,2:$:,$.,K'1!:$,A$"!0('$R'(!-,:$"!A!$(!@!H-'I')$
altitude e sedimentologia. 

P'-'$ '.H'1!7c'+!C-2'C$,($'.#$M6ee8N$!$@,->7
!1!$,0(-,$49$,$33768$w'$JP$,-'$@!::2K,.A,0(,$1,$CA$
".2A'$@!C"!$A'2:$lA21!$!C$@-kg2A!$'!$,0"!0(-'1!$
G!W,$0'$-,H2Z!$:C1,:(,)$"!A$CA'$,:('YZ!$:,"'$A,0!-$
,$(,A@,-'(C-'$@-!K'K,.A,0(,$A'2:$,.,K'1')$@!2:$G?$
-,H2:(-!$1'$!"!--V0"2'$1,$+C-2(2<,2-!:$,$!C(-':$?-K!-,:$
(-!@2"'2:#$J$@'-(2-$1,$CA$.,K'0('A,0(!$1!:$-2(A!:$1,$
:,12A,0('YZ!$1,$CA'$.'H!'$0!$(!@!$1'$ ,--'$ Z!$̀ !:b$
MAC02">@2!$1,$P-'1!:N)$ 2.K'$,($'.#$M3==jN$"!0"!-1'A$
"!A$CA'$A'2!-$CA21'1,$0,:(,$@,->!1!)$BC,$:,$,:(,07
1,-2'$'(b$36$w'$JP)$:,C$?@2",#$̀ ?$"!A$+':,$0'$'0?.2:,$1,$
,K,0(!:$1,$"!.CK2!0'A,0(!$0'$D'0(2BC,2-'$a"21,0('.$
"!A$1'('YZ!$K2'$cCA20,:"V0"2'$a@(2"'A,0(,$]:(27
AC.'1'$Mca]N)$D2::C-'$,$O!--V'$M3==5N$"!0:21,-'A$
BC,$,0(-,$4[$,$39$w'$JP$!$".2A'$(,-2'$!:"2.'1!$1C':$

K,<,:$,0(-,$lA21!$,$:,"!)$R'K!-,",01!$,K,0(!:$1,::'$
0'(C-,<'#$]A$35#3==$�$4#[==$!$".2A'$W?$,:('-2'$0CA$
:,HC01!$@,->!1!$:,"!$MDU  *\J$d$Oa\\�J)$3==5N#$

]0(-,('0(!)$F,G.20H$d$c2"G(,$M6ee5N$0Z!$A!:7
(-'A$CA'$12K2:Z!$0!$@,->!1!$ ,0(-,$ j8$ ,$ 35$w'$JP)$
2012"'01!$ '$A'0C(,0YZ!$ 1':$ "!012Y_,:$A'2:$ R-2':$
,$ :,"':$ BC,$ ':$ '(C'2:)$ 2012"'1':$ '0(,-2!A,0(,#$]A$
'"!-1!$"!A$,::,:$'C(!-,:)$'$@'-(2-$1'$'0?.2:,$1,$CA$
(,:(,AC0G!$:,12A,0('-$@!C"!:$BC2.mA,(-!:$12:('0(,)$
E!A,:$,($'.#$M3==eN$'@-,:,0('A$CA$BC'1-!$"!A$1!7
A>02!$1'$v!-'$1,$OT@,-'",',$,$P!'",',)$'C:V0"2'$1,$
,.,A,0(!:$ '-+k-,!:$ ,$ +'2g'$12K,-:21'1,$1,$ ,:@!-!:$
1,$@(,-21kI(!:$@!-$K!.('$1,$43$w'$JP#$]::,$BC'1-!$
2012"'-2'$@-!K?K,2:$"!012Y_,:$".2A?(2"':$A'2:$:,"':$
BC,$'$'(C'.)$@!2:$'$'C:V0"2'$1,:(,:$,.,A,0(!:$:CH,-,$
BC,$':$?-,':$'.'H'12Y':$,-'A$1,$@,BC,0':$12A,0:_,:#$
]::'$12R,-,0Y'$,0(-,$!$BC'1-!$@-!@!:(!$@!-$F,G.20H$,$
c2"G(,$M6ee5N$,$E!A,:$,($'.#$M3==eN$,$!$'@-,:,0('1!$
'"2A'$@!1,$-,K,.'-$A,"'02:A!:$,:@,">I"!:$1,$'@!-(,$
1,$CA21'1,$@'-'$':$@!-Y_,:$!,:(,$,$:C.$1!$]:('1!$,0(-,$
j=$,$35$w'$JP#

i'0(!$ ,A$ '.2(-,$ "!A!$ ,A$ ,--'$&,H-'$ !:$
1'1!:$:CH,-,A$CA$G2'(!$0!:$-,H2:(-!:$:,12A,0('-,:$
1C-'0(,$!$n.(2A!$D?g2A!$E.'"2'.$M*DEN)$:,01!$!$
20(,-K'.!$A'2!-$,A$ ,--'$&,H-'$�$43$'$6j)4$w'$JP$Mc]7
X\*)$6ee4d$c]X\*$,($'.#)$6ee9)$acUp]U\J)$6ee3N#$

Cenário 3

a:$l02"!:$ -,H2:(-!:$ @!.>02"!:$ ,0(-,$ 35$ ,$ 6e$
w'$JP$12:@!0>K,2:$0!$]:('1!$:Z!$!:$'@-,:,0('1!:$@!-$
F,G.20H$,$c2"G(,$M6ee5N#$ ,HC01!$,:(,:$'C(!-,:$,:(,$
:,-2'$CA$@,->!1!$A'2:$:,"!$BC,$!$'0(,-2!-$,$AC2(!$R-2!)$
!$BC,$(,-2'$.,K'1!$'$CA'$-,(-'YZ!$1,$,:@b"2,:$'-+k-,':)$
"!A!$':$1!$HV0,-!$Araucaria)$@,-A'0,",01!$!$1!7
A>02!$1,$"'A@!:$MgrasslandsN#$F,G.20H$,($'.# M3==3N$
consideraram a partir de um core$A'-20G!$0'$R!<$1!$
\2!$X!",$BC,$,:(,$@,->!1!$:,$1,C$,0(-,$46$,$64$w'$JP)$
('A+bA$"!A$"'-'"(,->:(2"':$1,$+'2g':$(,A@,-'(C-':$,$
pouca umidade.

F!-+'7\!:"G,.$,($'.#$M3==9N$'0'.2:'-'A$I(k7
.2(!:$,A$CA$-,H2:(-!$1,$'@-!g2A'1'A,0(,$6)4$A$,A$
*+,-'+')$@!-bA$'@-,:,0('A$'@,0':$'$21'1,$1'$+':,$
M35#[==$�$e==$w'N)$!+(21'$,A$,:(C1!$'0(,-2!-#$ ,HC01!$
'BC,.,:$ 'C(!-,:)$ ':$ R'A>.2':$OT@,-'",',$ ,$P!'",',$
1!A20'A$ '$ K,H,('YZ!$ '(C'.)$ -,H2:(-!:$ 1'$ L'A>.2'$
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P!'",',$1!A20'A$':$@'-(,:$20R,-2!-,:$1!$@,-I.)$W?$'$
L'A>.2'$OT@,-'",',$b$A'2:$"!ACA$0':$@'-(,:$:C@,7
-2!-,:#$]::,$@'1-Z!$@!1,$:,-$'(-2+C>1!$'$CA$'CA,0(!$
1'$12::!.CYZ!$ :,.,(2K'$1!:$I(k.2(!:$1!$ (2@!$OT@,-'7
",',$"!A$'$@-!RC0121'1,)$,;!C$'$CA'$12A20C2YZ!$1,$
,:(-,::,$G>1-2"!$:!R-21!$@,.':$H-'A>0,':)$'::!"2'1!$'$
AC1'0Y':$G21-!.kH2"':$.!"'2:$!C$-,H2!0'2:)$.,K'01!$'$
CA'$12A20C2YZ!$0'$:2.2"2I"'YZ!$1,$"b.C.':$+C.2R!-A,:$
MFa\FJ7\a OQ]c$,($'.#$3==9N#$

Cenário 4 

 ,HC01!$c,1-C$M6ee4N$,$c,1-C$,($'.# M6ee9N)$
,0(-,$69$,$66$w'$JP$(,-2'$!"!--21!$CA$'CA,0(!$H-'1C'.$
1,$ CA21'1,$ ,$ ':$ (,A@,-'(C-':$ :,-2'A$A'2:$ +'2g':#$
*A'$-?@21'$:C",::Z!$1,$12R,-,0(,:$(2@!:$v!-,:('2:$0!:$
l.(2A!:$65$w'$b$20(,-@-,('1'$@!-$,:(,:$'C(!-,:$"!A!$
-,R.,g!$ 1,$ -?@21':$AC1'0Y':$ ".2A?(2"':#$a.2K,2-'$
M6ee3N$('A+bA$21,0(2I"'$CA$@,->!1!$lA21!$,$R-,:"!$
!"!--21!$,0(-,$6e)[$,$64)5$w'$JP$,A$c'H!'$1!:$a.G!:)$
!$BC'.$:,-2'$"!A@'(>K,.$"!A$CA$A!:'2"!$1,$v!-,:('$
de dossel mais aberto. 

Cenário 5

J$A'2!-2'$1!:$1'1!:$12:@!0>K,2:$2012"'$BC,$'$
@'::'H,A$1!$P.,2:(!",0!$@'-'$!$Q!.!",0!$,A$D20':$
E,-'2:$ R!2$A'-"'1'$@!-$ CA$@,->!1!$ ".2A?(2"!$A'2:$
:,"!$BC,$!$'(C'.)$!$BC,$b$-,.'"2!0'1!$@!-$c,1-C$M6ee4N$
'!$tYounger Dryasu#$J201'$:,HC01!$'$'C(!-')$0,:(,$
@,->!1!$1,:'@'-,",A$':$'-'C"?-2':$,$1,".20'$'$@'-(27
"2@'YZ!$1,$(!1!:$!:$HV0,-!:$1,$K,H,('YZ!$'-+k-,'$0!$
-,H2:(-!$1,$ '.2(-,)$@-,1!A20'01!$K,H,('YZ!$G,-+?",'#$
 ,HC01!$F,G.20H$,($'.#$M3==3N)$@-!@!-Y_,:$,.,K'1':$1,$
@k.,0$1,$,:@b"2,:$G,-+?",':$0!:$-,H2:(-!:$-,R,-,0(,:$'!$
@,->!1!$'0(,-2!-$'$6=$w'$2012"'A$CA'$@-,:,0Y'$:2H02I7
"'(2K'A,0(,$A'2!-$1,$K,H,('YZ!$1,$"'A@!:)$-,v,(201!$
"!012Y_,:$A'-"'1'A,0(,$A'2:$R-2':$,$:,"':$1C-'0(,$
!:$ @,->!1!:$ H.'"2'2:$ 1!$BC,$G!W,#$O'A@!:$ ('A+bA$
:Z!$K,-2I"'1!:$0,:(,$@,->!1!$0'$?-,'$1!$c'H!$ 2.K'0'$
M\aX\UE*] 7LUcQa$,($'.#)$3==3N#$J0'.2:'01!$cores 

12:('0(,:$'@,0':$374$wA)$F,G.20H$M6ee[)$3==4N$'@!0('$
@'-'$'$1!A20/0"2'$1,$"'A@!:$,$R-,Bf,0(,:$BC,2A'1':)$
@-!K'K,.A,0(,$ 0'(C-'2:#$a:$ 1'1!:$ 1,$]0(,-:$ ,($ '.#$
M3=6=N$('A+bA$"!0I-A'A$!$",0?-2!$1,$'-212I"'YZ!)$
'@!0('01!$@'-'$K,H,('YZ!$'-+k-,'$'@,0':$h:$A'-H,0:$

1,$ "!-@!:$ G>1-2"!:#$]:(,$ @'1-Z!$ K,H,('"2!0'.$ :,-2'$
2012"'(2K!$1,$"!012Y_,:$".2A?(2"':$:,"':$"!A$+'2g'$
precipitação anual e estação seca de cerca de seis 

A,:,:$MF]QcU&E)$6ee[)$3==4d$]&i]\ $,($'.#)$3=6=N#$
&!$,0('0(!)$!$IA$1,:(,$@,->!1!$:,"!$b$+,A$K'-2'1!)$
@!1,01!$(,-$:,$,:(,0121!$'(b$'$'@-!g2A'1'A,0(,$5$w'$
JP$0!$c'H!$J.,2g!$M]&i]\ $,($'.#)$3=6=N$,$'$4$w'$JP$
,A$c'H!'$1!:$a.G!:$MacUp]U\J)$6ee3N#

Cenário 6

J$A'2!-2'$1!:$(-'+'.G!:$'@!0('$@'-'$CA$@,7
BC,0!$@,->!1!$A'2:$lA21!$0!$"!A,Y!$1!$Q!.!",0!#$
]A$ '.2(-,)$!$'CA,0(!$1'$CA21'1,$@,-A2(2C$CA'$0!K'$
,g@'0:Z!$1!$HV0,-!$Araucaria ,0(-,$e)[$,$8)[$w'$JP$
Mc]X\*)$6ee4N#$&!$-,H2:(-!$'0'.2:'1!$@!-$\!1-2HC,:7
7L2.G!$,($'.#$M3==3N$'$K,H,('YZ!$1,$"'A@!:$1?$.CH'-$
'$CA'$:'K'0'$(-!@2"'.#$J201'$:,HC01!$,:(,:$'C(!-,:)$
,0(-,$ '@-!g2A'1'A,0(,$ e)[$ ,$ 8$ w'$JP$ @,-",+,7:,$
CA'$20(,0:'$:,12A,0('YZ!$,$'C:V0"2'$1,$@k.,0)$!$BC,$
:,-2'$CA'$-,:@!:('$'$CA'$20(,0:'$,-!:Z!$,A$-'<Z!$1'$
CA212I"'YZ!$1!$".2A'#$F,G.20H$M6ee[d$3==4N$('A+bA$
aponta para uma redução da estação seca e aumento do 

(!('.$@.CK2!Ab(-2"!)$!$BC,$(,-2'$@,-A2(21!$CA'$,g@'0:Z!$
1':$A'(':$H'.,-2'#$J:$BC,2A'1':$0'(C-'2:$R!-'A$A,0!:$
R-,Bf,0(,:$0,::,$@,->!1!$MF]QcU&E)$6ee[)$3==4N#$

a$'CA,0(!$0!:$K'.!-,:$1,$O'-+!0!$a-H/02"!$
i!('.$ MiaON$-,H2:(-'1!:$0!:$c'H!$X!A$Q,.Kb"2!$,$
c'H!$1!$P2-,:$-,2(,-'A$'$,g2:(V0"2'$1,$CA'$R':,$lA21'$
,0(-,$e)e$,$8)4$w'$JP$Mi*\O^$,($'.#)$3==3N#$&'$-,H2Z!$
",0(-'.$1!$]:('1!)$@-kg2A!$'$c'H!'$ '0(')$J-'lW!$,($'.#$
M3==[N$1'('-'A$,A$e#98=$�$34=$'0!:$JP$CA'$"'A'1'$
!-H/02"'$ ,:"C-'$0!:$1,@k:2(!:$1,$CA$ .'H!$ ,A$CA'$
1!.20'$@-kg2A'$'!$'v!-'A,0(!$1,$O,-"'$E-'01,)$(,01!$
20(,-@-,('1!$('.$"'A'1'$"!A!$-,:C.('1!$1,$CA$@,->!1!$
"!A$?HC'$@,-A'0,0(,$0'$1!.20')$1,K21!$'$CA'$A'2!-$
CA21'1,#$i'A+bA$0'$-,H2Z!$",0(-'.$1!$]:('1!)$E!A,:$
,($'.#$M3==eN$'@!0('A$CA$1,".>02!$1,$v!-'$G,-+?",'$
1,$OT@,-'",',$,$P!'",',)$"!A$-,1CY_,:$,A$'(b$5[r)$
'.bA$1!$'CA,0(!$1!:$,.,A,0(!:$'-+k-,!:$,$'-+C:(2K!:$
,$'$12K,-:21'1,$1,$,:@!-!:$1,$@(,-21kI(!:#$]::,$BC'1-!$
:,-2'$1,K21!$'$CA$'CA,0(!$H-'1C'.$0'$CA21'1,$'(b$'$
'@-!g2A'1'A,0(,$[$w'$JP#$J-H2.':$AC2(!$!-H/02"':$
M(C-R!:':N$('A+bA$R!-'A$1'('1':$@!-$D,2:$M6e55N$,A$
1,@k:2(!:$'1W'",0(,:$h$c'H!'$1!$`'"'-b)$Ab12!$\2!$
X!",)$(,01!$:21!$!+(21'$'$21'1,$1,$e#8j=$�$33=$'0!:#
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Cenário 7

*A$0!K!$,K,0(!$:,"!$,$+':('0(,$:'<!0'.$(,-2'$
!"!--21!$,0(-,$8)[$,$[)[$w'$JP$,A$ '.2(-,$,)$@!-$K!.('$
1,$j)[$w'$JP)$CA'$BC,1'$'+-C@('$0!$A!0('0(,$1,$@k7
.,0$1,$,:@b"2,:$'-+k-,':$b$@,-",+21!$Mc]X\*)$6ee4d$
c]X\*$,($'.#)$6ee9N)$'.bA$1!$'CA,0(!$1,$R-'HA,0(!:$
1,$"'-KZ!$MP]  ]&XJ$,($'.#)$3==jN)$(,:(,AC0G'01!$'$
-,"!--V0"2'$1,$BC,2A'1':$0'(C-'2:#$iC-"B$,($'.#$M3==3N$
('A+bA$-,H2:(-'-'A$"!0",0(-'Y_,:$A'2!-,:$1,$R-'H7
A,0(!:$1,$"'-KZ!$,0(-,$8)5$,$9)4$w'$JP$0!$c'H!$1'$
�HC'$P-,('$1,$F'2g!#$]A$c'H!'$&!K'$,$c'H!$1!$P2-,:$
,:(,$@,->!1!$R!2$A'-"'1!$@!-$CA'$-,(-'YZ!$1':$A'(':$
H'.,-2')$,0(-,$5)[$,$[)[$w'$JP$MF]QcU&E)$6ee[)$3==4N#$
J:$BC,2A'1':$0'(C-'2:$K!.('A$'$:,-$A'2:$R-,Bf,0(,:$
0,::,$ @,->!1!)$ @!-bA$0Z!$ ('0(!$ "!A!$0!$ 20>"2!$ 1!$
Q!.!",0!$MF]QcU&E)$6ee[)$3==4N#$]A$c'H!'$ '0(')$
'(b$[)j$w'$JP$0Z!$G?$-,H2:(-!$@!.>02"!)$,A$-'<Z!$1'$
R'.('$1,$CA21'1,$MPJ\U}}U ,($'.#)$6ee8N#$

Cenário 8

J@,:'-$1,$,A$20(,-K'.!:$(,A@!-'2:$0Z!$AC2(!$
:2A2.'-,:)$ '$A'2!-2'$ 1!:$ 1'1!:$A!:(-'$ CA$@,->!1!$
A'2:$lA21!$BC,$!$'0(,-2!-)$@!-bA$'201'$A'2:$ :,"!$
BC,$!$'(C'.$0!:$l.(2A!:$5$w'$JP)$'@-!g2A'1'A,0(,#$
 ,HC01!$P'-2<<2 ,($'.#$M6ee8N)$'$@-,:,0Y'$1,$,:@!-!:$1,$
algas e Lycopodium$'$@'-(2-$1,$9)6$w'$JP$(,:(,AC0G'$
CA$'CA,0(!$H-'1C'.$ 0'$ CA21'1,$ ,A$c'H!'$ '0('#$
`?$,0(-,$[)4$,$j)9$w'$JP$(,-2'$!"!--21!$CA$A2:(!$1,$
",--'1!$"!A$v!-,:(':$H'.,-2'$,$,A$'@-!g2A'1'A,0(,$
j)9$w'$JP$!$".2A'$:,-2'$:,A27lA21!)$:,A,.G'0(,$'!$
'(C'.$MPJ\U}}U ,($'.#)$6ee8N#$]A$c'H!'$&!K'$,$c'H!$
1!$P2-,:$!"!--,A$1!2:$@,->!1!:$"!0:,"C(2K!:$1,$CA27
12I"'YZ!)$BC'01!$!$",--'1!$1?$.CH'-$'!$",--'1Z!$,)$
0'$:,Bf,0"2')$,:(,$b$:C+:(2(C>1!$@,.'$v!-,:('$:,A21,7
">1C'$0!:$RC01!:$1,$K'.,$MF]QcU&E)$6ee[)$3==4N#$
J201'$0,:('$-,H2Z!)$]0(,-:$,($'.#$M3=6=N$'@!0('$@'-'$
CA$'CA,0(!$"!0"!A2('0(,$1,$(?g!0:$,:@,">I"!:$1,$
",--'1!$,$v!-,:('$,:('"2!0'.$,0(-,$9#e==$,$8==$w'$JP#$
]:('$'@'-,0(,$"!0(-'12YZ!$b$,g@.2"'1'$@,.!$'CA,0(!$
1'$@-,"2@2('YZ!$'0C'.$,$'$,g2:(V0"2'$1,$,:('YZ!$:,"'$
A'2:$ "C-(')$ "!A$",-"'$ 1,$ "20"!$A,:,:#$]A$P-'1!:$
,::,$@,->!1!$b$21,0(2I"'1!$@!-$CA'$('g'$1,$1,@!:2YZ!$
A'2:$,.,K'1'$M=)4[3$"A$'0!76N$M UcpJ$,($'.#)$3==jN#$

O'A'1':$ !-H/02"':$ ,:"C-':$ 1'('1':$ @!-$J-'lW!$ ,($
'.#$M3==[N$,0(-,$38==$�$j=$,$6[5=$�$5=$JP$('A+bA$
R!-'A$20(,-@-,('1':$"!A!$-,H2:(-!:$1,$CA$@,->!1!$1,$
maior umidade. 

 ,HC01!$c,1-C$M6ee4N)$@!-$K!.('$1,$j)[$'$4$w'$
JP$(,-2'$!"!--21!$'$12:@,-:Z!$1,$v!-,:('$:,A271,">1C'$
,A$ '.2(-,)$2012"'01!$"!012Y_,:$A'2:$lA21':$BC,$':$
'(C'2:#$X,$'"!-1!$"!A$c,1-C$,($'.#$M6ee8'N)$!$R'(!$1,$
 '.2(-,$ :,-$ CA$ :>(2!$ '201'$A'2:$ lA21!$1C-'0(,$ ,:(,$
@,->!1!$@!1,-2'$:,-$,g@.2"'1!$@!-$:C'$.!"'.2<'YZ!$0CA$
1!:$"'A20G!:$C:'1!:$@,.'$'1K,"YZ!$@!.'-)$A'0(,01!$
CA$".2A'$lA21!$,$R-2!$'!$.!0H!$1,::'$(-'W,(k-2'#

Cenário atual 

]A$H,-'.)$!$".2A'$'(C'.$-,@-,:,0('$!$@,->!1!$
A'2:$lA21!$1!$Q!.!",0!)$(,01!$:,$,:('+,.,"21!$,A$
12R,-,0(,:$A!A,0(!:$0!:$:>(2!:$'0'.2:'1!:#$&'$?-,'$
1':$ .'H!':$ ,:(C1'1':$ @!-$F,G.20H$ M6ee[d$ 3==4N$ ,$
]0(,-:$,($'.#$M3=6=N$!$".2A'$'(C'.$(,-2'$20>"2!$'@,0':$
,0(-,$e5=$,$9==$'0!:$JP)$"!A$'$,:('+2.2<'YZ!$1'$v!7
-,:('$:,A21,">1C'#$&!$Ab12!$\2!$X!",$!$".2A'$'(C'.$
(,-2'$:,$,:('+,.,"21!$1,:1,$",-"'$1,$8$w'$JP)$"!A$'$
l.(2A'$ (-'0:H-,::Z!$1!$ .'H!$ ,$ ,g@'0:Z!$1'$v!-,:('$
:,A21,">1C'$M\aX\UE*] 7LUcQa$,($'.#)$3==3N#$]A$
c'H!'$ '0(')$'@,:'-$1!$".2A'$'(C'.$@-'(2"'A,0(,$(,-$
:,$,:('+,.,"21!$1,:1,$j)9$w'$JP)$@,BC,0':$!:"2.'Y_,:$
0'$@-,"2@2('YZ!$,0(-,$4$w'$JP$,$!$@-,:,0(,$R!-'A$!+7
:,-K'1':$MPJ\U}}U ,($'.#)$6ee8N)$!$BC,$R!2$"!0I-A'1!$
@!-$ '.H'1!7c'+!C-2'C$,($'.#$M6ee8N$@'-'$!C(-':$?-,':$
1!$F-':2.$O,0(-'.#

]A$P-'1!:)$ CA$@,BC,0!$@,->!1!$ :,"!$ (,-2'$
!"!--21!$,0(-,$4[=$,$68=$'0!:$JP)$!$BC,$@!1,-2'$:,-$
-,.'"2!0'1!$h$P,BC,0'$U1'1,$1!$E,.!$,C-!@b2'$M:b7
"C.!:$qUUU$'$qpUUUN)$BC'01!$!$".2A'$1!:$(-k@2"!:$,-'$
A'2:$:,"!$M UcpJ$,($'.#)$3==jN#$J(C'.A,0(,$,:('$?-,'$
'@-,:,0('$H-'01,$12K,-:21'1,$K,H,('"2!0'.)$20".C201!$
1,:1,$v!-,:('$:,A21,">1C'$,$'-'C"?-2':$'$",--'1!:$,$
campos rupestres.

]A$ H,-'.)$ !:$ ",0?-2!:$ @'.,!+2!".2A?(2"!:$
'@-,:,0('1!:$,:(Z!$-,.'"2!0'1!:$'!:$@-20"2@'2:$,K,0(!:$
".2A?(2"!:$1,$.'-H'$,:"'.'$1,:"-2(!:$0'$.2(,-'(C-'#$a:$
1'1!:$1'$JAb-2"'$1!$ C.$(-!@2"'.$'",-"'$1!$^C'(,-7
0?-2!$i'-12!$-,v,(,A)$@-20"2@'.A,0(,)$-,:@!:(':$M2N$h:$
AC1'0Y':$'A+2,0('2:$0':$?-,':$R!0(,$1,$CA21'1,$,$M22N$
h:$vC(C'Y_,:$H.!+'2:$1,$(,A@,-'(C-'$MQ]U&])$3===N#
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*A'$A'2!-$'(,0YZ!$H,-'.A,0(,$b$1'1'$@,.'$
.2(,-'(C-'$h:$"!012Y_,:$1!$*DE#$ ,HC01!$K?-2!:$'C7
(!-,:)$CA$"!0:,0:!$,A,-H,$1!:$1'1!:$@'.,!'A+2,0('2:$
1,$BC,$':$(,A@,-'(C-':$:,-2'A$[79|O$A'2:$+'2g':$BC,$
':$'(C'2:$,A$68$w'$JP$MQ]U&])$3===d$F* Q$,($'.#)$
3===)$iQaDJ )$3===d$iQaDJ $,($'.#)$3==6N#$]A$
AC2(!:$-,H2:(-!:$,:(,$b$!$@,->!1!$A'2:$R-2!$1!$l.(2A!$
H.'"2'.)$,0(-,('0(!)$,A$!C(-!:)$@,->!1!:$,0(-,$44$,$4=$
w'$JP$,$,0(-,$6j$,$63$w'$JP$@'-,",A$:,-$!:$A'2:$R-2!:#$
]::':$"!012Y_,:$,:(Z!$1,$'"!-1!$"!A$':$,g@'0:_,:$1,$
"'A@!:$'@!0('1':$@!-$F,G.20H$,$c2"G(,$M6ee5N)$c,1-C$
M6ee4N$,$a.2K,2-'$M6ee3N#

&!$,0('0(!)$':$,:(2A'(2K':$1,$-,1CYZ!$1'$@-,"27
@2('YZ!$1C-'0(,$!$*DE$:Z!$A'2:$1>:@'-,:$,$K'-2'A$1,$
3[�4=r$'$[=�9[r)$:,01!$+':,'1':$,A$1'1!:$proxy)$
enquanto alguns modelos mostram uma redução em 

(!-0!$1,$63r$'@,0':$MiQaDJ $,($'.#)$3==6N#$P'-7
(201!$1,$-,H2:(-!:$1,$,:@,.,!(,A':)$O-C<$,($'.#$M3==eN$
'@!0('A$@'-'$@,->!1!:$A'2:$lA21!:$1C-'0(,$!$l.(2A!$
H.'"2'.$,0(-,$5=$,$65$w'$JP#$ ,HC01!$,:(,:$'C(!-,:)$!$
'CA,0(!$1,$CA21'1,$K,-2I"'1!$0,::,$@,->!1!$,:('-2'$
-,.'"2!0'1!$ @-20"2@'.A,0(,$ "!Ax$ M2N$ 20(,0:2I"'YZ!$
1':$A!0Y_,:$0'$JAb-2"'$1!$ C.$,A$R':,:$1,$,.,K'1'$
20:!.'YZ!)$BC'01!$!$(-'0:@!-(,$1,$CA21'1,$'$@'-(2-$1'$
+'"2'$'A'<m02"'$@'-'$!$:C1,:(,$(,-2'$:21!$20(,0:2I"'1!$
,A$+'2g!:$0>K,2:$1'$'(A!:R,-'d$ M22N$ '$,g@'0:Z!$1':$
"!012Y_,:$H.'"2'2:$0!$G,A2:Rb-2!$0!-(,)$,:@,"2'.A,07
(,$!$'"lAC.!$1,$H,.!)$@!2:$1,:.!"'-2'$CA$:2:(,A'$1,$
A!0Y_,:$1,$K,-Z!$@'-'$!$:C.#$]::'$@-!@!:('$,:(?$1,$
'"!-1!$"!A$A!1,.!:$H,-'2:$1,$"2-"C.'YZ!$'(A!:Rb-2"'$
@'-'$'$JAb-2"'$1!$ C.)$0!:$BC'2:$!$".2A'$1!$Q!.!",0!$
b$"!012"2!0'1!$@!-$AC1'0Y':$0'$20:!.'YZ!$MpJcX] )$
3===N#$&,::,$:,0(21!)$,::,:$@!1,A$:,-$!:$A,"'02:A!:$
-,:@!0:?K,2:$ @,.!:$ @,->!1!:$A'2:$ lA21!:$ 1,:"-2(!:$
'0(,-2!-A,0(,$0!:$",0?-2!:$3$,$j#$J(C'.A,0(,)$'$}!0'$
1,$O!0K,-HV0"2'$1!$J(./0(2"!$ C.$M}OJ N$,$'$'(2K27
1'1,$"!0K,"(2K'$0'$+'"2'$'A'<m02"'$:Z!$!:$@-20"2@'2:$
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