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na média Serra do Espinhaço Meridional. As taxas de denudação correspondem ao volume de material 

proveniente da alteração das ro chas retirado de uma determinada área em um dado período de tempo 

;<,13+=!>??@AB!C%'(%! '(5(%!%7,! .&'$&%(:$&'$!3,&'#,*(4(%!"$*,!%1)%'#(',!/$,*D/.3,=!&,'(4(:$&'$!$:!

)(3.(%!+.4#,/#EF3(%!4$!:$&,#!$5'$&%7,B! !:G',4,!(4,'(4,!)(%$.(H%$!&(!3,*$'(!4$!(:,%'#(%!4(%!E/1(%!

%1"$#F3.(.%!4$!4$I$%%$.%! %1)H)(3.(%!+.4#,/#EF3(%!J!81$!("#$%$&'(:!)(.5(! .&'$#K$#2&3.(!(&'#D".3(!$!

$%'7,!%,)#$!%1)%'#(',!/$,*D/.3,!"#$4,:.&(&'$:$&'$!81(#'I9'.3,!J!$!&(!:$4.67,!4(!-(I7,!4,%!3(&(.%!

(:,%'#(4,%B!L&E*.%$%!819:.3(%!4$!E/1(%!%1"$#F3.(.%=!3,*$'(4(%!&,%!"$#9,4,%!M:.4,!$!%$3,!4,!(&,=!K,#(:!

utilizadas no cálculo da taxa de denudação geoquímica, que, de modo geral, apresentou-se baixa devido 

a alta resistência dos quartzitos - litologia predominante. Os resultados demonstraram que, apesar da 

relativa homogeneidade litológica, a área apresenta uma denudação geoquímica diferencial, onde: (i) 

)(3.(%!81$!4#$&(:!#,3+(%!3(#),&E'.3(%!",%%1$:!'(5(%!:(.%!$*$-(4(%!4$!4$&14(67,=!3,&F#:(&4,!(!(*'(!

solubilidade desse material, (ii) bacias que drenam unidades quartzíticas apresentam taxas baixas de 

denudação, principalmente aquelas sobre as formações Galho do Miguel e Sopa-Brumadinho.
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ABSTRACT: This paper investigates the relationship between lithology and geochemical denudation rates in the 

middle Serra do Espinhaço Meridional. Denudation rates represent the volume of material from the 

(*'$#('.,&!,K!#,3N%!'(N$&!K#,:!(!%"$3.F$4!(#$(!('!(!N&,O&!'.:$!"$#.,4!;<,13+=!>??@AB!P+$%$!#('$%!(#$!

strongly controlled by geological substrate, especially in less extensive watersheds. The method adopted 

is based on sampling of surface waters of sixteen sub-basins - that have low human interference and 

4#(.&!"#$4,:.&(&'*Q!81(#'I.'$!H!(&4!:$(%1#.&/!'+$!%(:"*$4!3+(&&$*%!0,OB!R+$:.3(*!(&(*Q%.%!,K!%1#K(3$!

water collected in the humid and dry periods of the year were used to calculate geochemical denudation, 

which generally showed low in spite of the predominant rock resistance to weathering and denudational 

processes. The results showed that despite the relatively homogeneous lithology, the area does not hide 

'+$!F&4.&/!,K!(!4.KK$#$&'.(*!/$,3+$:.3(*!4$&14('.,&=!O+$#$S!;.A!)(%.&%!'+('!4#(.&!3(#),&('$!#,3N%!+(-$!

+./+$#!!4$&14('.,&!#('$%=!3,&F#:.&/!'+$!+./+!%,*1).*.'Q!,K!'+.%!:('$#.(*=!;..A!)(%.&%!4#(.&.&/!81(#'I.'$!

units show low denudation rates, especially the ones over  the formations of Galho do Miguel and Sopa-

Brumadinho.
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INTRODUÇÃO

L3*,$'!D'M,#3"#M&#D'M,!"$DD!D'%&'%#32J#"&'%&D'
S$,*$3*$D'$D*e'&'%#DD!1+FG!'$',$J!FG!'%$'D!1+*!D'%!'
D!1!'$'%&',!"N&'D+0\&"$3*$'M$1&D'eC+&D'D+M$,R"#&#D'$'
%$'#3R1*,&FG!'5OLda'et al>.'4::97>'LDD$'M,!"$DD!'K'
!'M,#3"#M&1'[!,3$"$%!,'%$'J&*$,#&#D'H+$'#,G!'"!JM!,'
&'"&,C&'%#DD!1S#%&'%!D'"+,D!D'@+S#&#D.' \e'H+$'$D*&'K'
[!,J&%&.'$J'D+&'J&#!,#&.'M$1!D'"!3D*#*+#3*$D'#3*$J;
M$,#-&%!D'%&D',!"N&D>']$D*$'J!%!.'&'"!JM!D#FG!'%&'
"&,C&' %#DD!1S#%&' ,$@$*$' &' %#D*,#0+#FG!' $DM&"#&1' %!D'
%#S$,D!D'*#M!D'%$',!"N&'$.'$J0!,&'3G!'D$\&'S#DIS$1.',$;
presenta parcela importante da denudação continental 

5_Vf^ gaTadLgg^.'<cX<h'dLL]Lf.'<cc<7>
?D' *&E&D' %$' %$3+%&FG!' "!,,$DM!3%$J' &o 

S!1+J$'%$'J&*$,#&1'M,!S$3#$3*$'%&'&1*$,&FG!'%&D'
,!"N&D',$*#,&%!'%$'+J&'%$*$,J#3&%& e,$&'$J'+J'
%&%!'M$,I!%!'%$'*$JM!'5 a/_V.'4::=7>']$'&"!,;
%!'"!J' +JJ$,R$1%'5<cc<7'$J'$D"&1&'1!"&1'!D'M,#3;
"#M&#D'"!3*,!1&%!,$D'%!'[!,3$"#J$3*!'%$'D$%#J$3*!D'$'
"&,C&'%#DD!1S#%&'DG!'&'1#*!1!C#&'$'[&*!,$D'$DM$"IR"!D'%$'
$,!%#0#1#%&%$.'$3H+&3*!'$J'$D"&1&'C1!0&1'&D'*&E&D'%$'
%$3+%&FG!'DG!'%$*$,J#3&%&D'[+3%&J$3*&1J$3*$'M$1!'
,$1$S!'$'*$"*i3#"&.'$'$J'J$3!,'$E*$3DG!'M$1!'"1#J&>'
Z!,*&3*!.'&D'*&E&D'%$3+%&"#!3&#D'DG!'#3*$3D&J$3*$'
"!3*,!1&%&D'M$1!'D+0D*,&*!'C$!1BC#"!.'3!*&%&J$3;
*$'$J'0&"#&D'N#%,!C,eR"&D'%$'J$3!,'$E*$3DG!>

)&' $,,&'%!'LDM#3N&F!'O$,#%#!3&1.'!'M,#J$#;
,!'*,&0&1N!'H+$'#3S$D*#C!+'&'$,!DG!'%#[$,$3"#&1'"!J'
0&D$' 3&' H+&3*#R"&FG!'%!D' M,!"$DD!D' %$3+%&"#!3&#D'
C$!H+IJ#"!D' [!#' !' %$'  &1C&%!' $'j&1&%G!' 54::67>'
LDD$D' &+*!,$D' ,$D*,#3C#,&J' D$+' $D*+%!' k']$M,$DDG!'
%$'Q!+S$#&'$'D$+'$3*!,3!'$'S$,#R"&,&J'&'$E#D*A3"#&'
%$'%!#D'"!JM!,*&J$3*!D'%#D*#3*!D'3&'e,$&'#3S$D*#C&;
%&8'5#7'$1$S&%&D'*&E&D'%$'%$3+%&FG!'C$!H+IJ#"&'3&D'
e,$&D' *!M!C,&R"&J$3*$' %$M,#J#%&D' H+$' !"+M&J'!'
M#D!'%&']$M,$DDG!'%$'Q!+S$#&.'J!%$1&%&'3&D',!"N&D'
C,&3#*B#%$D.'C3e#DD#"&D'$'J#CJ&*I*#"&D'%!'_!JM1$E!'
Q!+S$#&' $h' 5##7' 0&#E&D' *&E&D' %$' %$3+%&FG!'C$!H+I;
J#"&' 3!D' M1&3&1*!D' H+$' "#,"+3%&J'$DD&' %$M,$DDG!.'
J!%$1&%!D.'D!0,$*+%!.'3&D'+3#%&%$D'H+&,*-I*#"&D'%!'
 +M$,C,+M!'LDM#3N&F!>'f$D+1*&%!D'D$J$1N&3*$D'[!,&J'
encontrados por Salgado et al>'54::=7'3!'l+&%,#1e*$;
,!'T$,,I[$,!.'H+$'%$J!3D*,&,&J'H+&3*#*&*#S&J$3*$'&'
$E#D*A3"#&'%$'+J&'%$3+%&FG!'C$!H+IJ#"&'%#[$,$3"#&1.'
$J'H+$8'H+&,*-#*!D'$'#*&0#,#*!D'"!3D*#*+$J'&D',!"N&D'
J&#D',$D#D*$3*$Dh'E#D*!D.'R1#*!D.'C,&3#*!D'$'C3&#DD$D'&D'
%$',$D#D*A3"#&'J$%#&3&h'$'Je,J!,$D'$'%!1!J#*!D'&D'%$'
J$3!,',$D#D*A3"#&>

)$DD$'"!3*$E*!.'!'M,$D$3*$'*,&0&1N!'*$J'"!J!'
!0\$*#S!' "!JM,$$3%$,' &' #3[1+A3"#&' 1#*!1BC#"&' $J'
,$1&FG!'kD'&*+&#D'*&E&D'%$'%$3+%&FG!'C$!H+IJ#"&'%$'
D+0;0&"#&D'N#%,!C,eR"&D'%&'JK%#&' $,,&'%!'LDM#3N&F!'
O$,#%#!3&1>'LDD&',$C#G!'K'&#3%&'M!+"!'$D*+%&%&'%!'
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M!3*!'%$'S#D*&' C$!J!,[!1BC#"!.' &DD#J'&' "!JM,$$3;
DG!'%&',$1&FG!'$3*,$'!'D+0D*,&*!'C$!1BC#"!'$'&'M$,%&'
C$!H+IJ#"&'%&D'0&"#&D'"$,*&J$3*$'[!,3$"$,e'+J'#J;
M!,*&3*$'D+0DI%#!'M&,&'!'$3*$3%#J$3*!'%&'$S!1+FG!'%!'
J!%$1&%!',$C#!3&1>'

CARACTERIZAÇÃO DA ÁREA DE ESTUDO

?' $,,&'%!'LDM#3N&F!',$M,$D$3*&'+J&'[&#E&'
M&1$!;!,!CA3#"&' H+$' 1#J#*&' &' 0&"#&' N#%,!C,eR"&'
%!' ,#!'  G!' T,&3"#D"!.' 1!"&1#-&%&' D!0,$' !' ",e*!3'
N!Ji3#J!.'"!J'&D'0&"#&D'H+$'%,$3&J'%#,$*&J$3*$'
M&,&'!'!"$&3!'?*123*#"!>')!'LD*&%!'%$'O#3&D'Q$;
,&#D'"!3D*#*+#'+J'"!3\+3*!'%$'*$,,&D'$1$S&%&D'"!J'
+J&',$1&*#S&'N!J!C$3$#%&%$' 1#*!1BC#"&>'?'M!,FG!'
J$,#%#!3&1'%&' $,,&'%!'LDM#3N&F!'&M,$D$3*&'+J&'
J&#!,'&JM1#*+%$'*,&3DS$,D&1'$'D+&'J!,[!1!C#&'K'"&;
,&"*$,#-&%&'M!,'M1&3&1*!D'$1$S&%!D'#3*$,"$M*&%!D'M!,'
$D"&,M&D'H+&,*-I*#"&D'5Qfa  ^; ?]'et al>.'<ccb7>'
a'M,$D$3*$'*,&0&1N!'#3S$D*#C&'&'e,$&'&H+#'%$3!J#;
3&%&'"!J!'OK%#&' $,,&'%!'LDM#3N&F!'O$,#%#!3&1.'
1!"&1#-&%&'&!'D+1'%!'Z1&3&1*!'%$']#&J&3*#3&'$'&!'
3!,*$'%&' $,,&'%!'_#MB'5T#C+,&'<7>

?' $,,&'%!'LDM#3N&F!'O$,#%#!3&1'5 %LO7'K'
$%#R"&%&'$DD$3"#&1J$3*$'M!,'1#*!1!C#&D'%!' +M$,C,+;
M!'LDM#3N&F!'5T#C+,&'47.'"!JM!D*!.'M,#3"#M&1J$3*$.'
M!,'H+&,*-#*!D'$.'D+0!,%#3&%&J$3*$.'M!,'J$*&DD#1;
*#*!D.'J$*&"!3C1!J$,&%!D.'R1#*!D'$'J$*&S+1"&3#*!D'
%$' "&,e*$,' 0eD#"!' $' e"#%!' 5?dOL^]?;?UfL/.'
<cc97>'?'M,$%!J#323"#&'%$'H+&,*-#*!D'"!3%#"#!3&'
+J&'"!0$,*+,&'J&#D',$D#D*$3*$.'%$3D&J$3*$'[&1N&%&'
$'[,&*+,&%&.'"+\!'J!%$1&%!'"!3RC+,&'&'$E#D*A3"#&'
%$'$D"&,M&D.'1#3N&D'%$'"#J$#,&'$'C,&3%$D'%$D3IS$#D'
*!M!C,eR"!D.'!,C&3#-&%!D'%$'&"!,%!'"!J'&D'%#,$Fm$D'
*$"*i3#"&D'$'$D*,+*+,&#D'5 ??]^.'<cc9h'j?d?]na.'
<ccX7>' )&D' ,$C#m$D' %$M,#J#%&D.' $3*,$'Q!+S$#&' $'
_!3"$#FG!' %!'O&*!']$3*,!.' &@!,&' !' _!JM1$E!'
U&D&1' "!JM!D*!' M!,' ,!"N&D' C,&3#*B#%$D.'J$*&DD$;
%#J$3*&,$D' $'J$*&S+1"23#"&D' !3%$' M,$%!J#3&J'
"!1#3&D' M!1#"!3S$E&D'J&#D' !+'J$3!D' D+&S#-&%&D'
5 ??]^.'<cc97>'_!3*!,3&3%!'$DD&' D$,,&' $' D!0,$;
M!3%!' 1!"&1J$3*$' D+&D' [&#E&D' 1#JI*,![$D.' &@!,&J'
+3#%&%$D' %!D' C,+M!D'O&"&o0&D' P' M,$%!J#3&3*$;
J$3*$'H+&,*-#*!D'P'$'U&J0+I'P'M,$%!J#3&3*$J$3*$'
,!"N&D'"&,0!3e*#"&D>

T#C+,&'<8 d!"&1#-&FG!'%&D'0&"#&D'$D*+%&%&D'3&' $,,&'%!'LDM#3N&F!

<8'?1*!'f#!'p$H+#*#3N!3N&h'48'_B,,$C!'T+3%!'5O!#3N!7h'68'?1*!'f#!'p$H+#*#3N!3N&'53&D"$3*$7h'=8'?1*!'f#!'Z&,&+3#3N&h'98'f#!'Z,$*!h'q8'_B,;

,$C!'g$!%!,!'5O&*&'_&S&1!D7h'b8'f#0$#,G!'O&*&'_&S&1!Dh'X8'f#!'_+0&'5g,AD'U&,,&D7h'c8'?1*!'f#!'Z&,&o3&h'<:8'_B,,$C!'g&H+&,&h'<<8'_B,,$C!'

%!D'T$"N&%!Dh'<48'f#0$#,G!'%&'?,$#&h'<68'_B,,$C!'d&M#3N&h'<=8'_B,,$C!'d&\$&%!h'<98'_B,,$C!'O&*&;_&M#Jh'<q8'f#0$#,G!'_&M#S&,&



 !"#$%&%$'(')&*+,$-&.'/0$,123%#&.'22'5678'9:6;9<=.'%$->'4:<:

9:q

?'#3@+A3"#&'1#*!1BC#"&'3&D'*&E&D'%$'%$3+%&FG!'C$!H+IJ#"&'%!'JK%#!'LDM#3N&F!'O$,#%#!3&1'P'OQ'
Éric Andrade Rezende, Marina Ribeiro Leão, André Augusto Rodrigues Salgado, Carmélia Kerolly Ramos de Oliveira, Hermínio Arias 
Nalini Júnior

Tigura 48 O&M&'1#*!1BC#"!'D#JM1#R"&%!'%&'e,$&'%$'$D*+%!>

?D' [&#E&D'%$'%!0,&J$3*!D'H+$' "#,"+3%&J'!'
_,e*!3'%!' G!'T,&3"#D"!'M,!J!S$,&J'!'*,&3DM!,*$'%$'
J&*K,#&'3!'D$3*#%!'%!'",e*!3'$.'"!3[$,#,&J'&'$1$'$D[!,F!D'
"!JM,$DD#!3&#D'5j?d?]na.'<ccX7>'a'M&%,G!'$D*,+*+,&1'
%$J!3D*,&'&'#3*$3D&'%$[!,J&FG!'%&D',!"N&D.'D$3%!'!'J!;
%$1&%!'J&,"&%!'M$1&'!,#$3*&FG!'$D*,+*+,&1'%$'D+&D'[$#Fm$D'
J!,[!1BC#"&D>'LJM+,,m$D'$'%!0,&D'"!J'S$,CA3"#&'M&,&'
!$D*$'"!3RC+,&J'&'$D"&,M&'!"#%$3*&1'"!J!'+J&'[$#FG!'
J!,[!*$"*i3#"&'*IM#"&'%$'front'%$'"&S&C&1J$3*!.'$3H+&3*!'
!'$D"&,M&J$3*!'H+$'"!3D*#*+#'&'0!,%&'1$D*$'K'%$D"!3*I3+!'
$'[,$Hr$3*$J$3*$'"!JM!D*!'M!,'%!#D'!+'J&#D'%$C,&+D'$'
0,+D"&D'J+%&3F&D'%$'%#,$FG!'5 ??]^.'<cc97>

a'"1#J&'%&',$C#G!'K'J$D!*K,J#"!.'_s0'3&'"1&D;
D#R"&FG!'%$'t!MM$3.'"&,&"*$,#-&%!'M!,'S$,m$D'0,&3%!D'$'
oJ#%!D'5!+*+0,!'&'&0,#17.'#3S$,3!D'J&#D'[,$D"!D'$'D$"!D'
5\+3N!'&'&C!D*!7'$'"+,*&D'*,&3D#Fm$D'3!D'J$D$D'%$'J&#!'$'
D$*$J0,!>'?'M,$"#M#*&FG!'$'&'*$JM$,&*+,&'JK%#&D'&3+&#D'
S&,#&J'%$'<49:'&'<99:'JJ'$'<Xu'&'<cu_.',$DM$"*#S&J$3*$'
5)LjL 'et al>.'4::97>'_!3*+%!'&' *!M!C,&R&'"!JM&,;
*#J$3*&'%#[$,$3*$D'%!JI3#!D'"1#Je*#"!D8'5#7'&D'M!,Fm$D'
&1*#JK*,#"&J$3*$'J&#D'$1$S&%&D'&M,$D$3*&J'*$JM$,&*+,&D'
D$3D#S$1J$3*$'J&#D'0&#E&D'H+$'&D'0!,%&D'%&' %LOh'5##7'
a porção oeste apresenta estação seca muito mais pro;

3+3"#&%&'%!'H+$'&'1$D*$>
aD'&DM$"*!D'M$%!1BC#"!D'%&' %LO'%$J!3D*,&J;

D$'[!,*$J$3*$'&DD!"#&%!D'kD'[!,J&D'%$',$1$S!'$'&!'D+0D;
*,&*!'C$!1BC#"!.'%$D*&'[!,J&.'$E#D*$'+J&',$1&FG!'$3*,$'&D'
D+M$,[I"#$D'C$!JB,R"&D'$'&D'"1&DD$D'%$'D!1!D'M,$D$3*$D'
3&',$C#G!'5]^)^v'et al>.'4::97>')&' %LO'M,$%!J#3&'
!')$!DD!1!'d#*B1#"!'H+$'K'%$D$3S!1S#%!'&DD!"#&%!'&D'
,!"N&D'H+&,*-I*#"&D>')&D' ,$C#m$D'%$'0!,%&D'%&' %LO'
$'$J'D$+D' #3*$,#!,.'M,#3"#M&1J$3*$'$J'e,$&'J!1%&%&'
D!0,$'!'$J0&D&J$3*!'C,&3I*#"!;C3&IDD#"!.'E#D*!D.'R1#*!D'
$'#3*,+DG!',!"N&D'J$*&0eD#"&D.',!"N&D'J&#D'D+D"$M*IS$#D'
&!'#3*$JM$,#DJ!.''Ne'&'!"!,,A3"#&'%$'D!1!D'J&#D'%$D$3;
S!1S#%!D8'!D'd&*!DD!1!D'$'_&J0#DD!1!D'5 ^dj?.'4::97>'

?'"!0$,*+,&'S$C$*&1'!,#C#3&1'%&'e,$&'%$'$D*+%!'
K' "!3%#"#!3&%&'M!,' $D*&D' "&,&"*$,ID*#"&D' "1#Je*#"&D' $'
M$%!;C$!1BC#"&D>'?D'e,$&D'J&#D'$1$S&%&D'P'C$,&1J$3*$'
J!1%&%&D'D!0,$'!D'H+&,*-#*!D'P'&M,$D$3*&J'S$C$*&FG!'
%$'"&JM!',+M$D*,$'$'D+0D#%#&,#&J$3*$.'"&JM!'1#JM!>'?D'
M!,Fm$D'*!M!C,&R"&J$3*$'J$3!D'$1$S&%&D'&M,$D$3*&J'
%+&D',$C#m$D'R*!$"!1BC#"&D8'5#7'&'S$,*$3*$'1$D*$'K'J&,"&%&'
M$1&'@!,$D*&'D$J#;%$"#%+&1h'5##7'&'S$,*$3*$'!$D*$'K'"!0$,*&'
M!,'D&S&3&'5"$,,&%!7.'H+$'&M,$D$3*&'%#D*#3*&D'[!,J&Fm$D'
S$C$*&#D>
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?'#3@+A3"#&'1#*!1BC#"&'3&D'*&E&D'%$'%$3+%&FG!'C$!H+IJ#"&'%!'JK%#!'LDM#3N&F!'O$,#%#!3&1'P'OQ'
Éric Andrade Rezende, Marina Ribeiro Leão, André Augusto Rodrigues Salgado, Carmélia Kerolly Ramos de Oliveira, Hermínio 

Arias Nalini Júnior

MATERIAL E MÉTODOS

a'JK*!%!'&%!*&%!'0&D$#&;D$'3&'"!1$*&'%$'&J!D;
*,&D'%&D'eC+&D'D+M$,R"#&#D'%$'%$-$DD$#D'D+0;0&"#&D'N#%,!;
C,eR"&D'H+$'[!,&J'D$1$"#!3&%&D'3&'e,$&'%$'$D*+%!'5T#;
C+,&D'<'$'47>'?'D$1$FG!'%&D'0&"#&D'#3S$D*#C&%&D'M,!"+,!+'
&J!D*,&,'0&"#&D'H+$8'5#7'&M,$D$3*&J'0&#E&'#3*$,[$,A3"#&'
&3*,BM#"&h'5##7'$D*G!'D!0,$'D+0D*,&*!'C$!1BC#"!'M,$%!J#;
3&3*$J$3*$'H+&,*-I*#"!.'$J0!,&'!+*,&D'1#*!1!C#&D.'"!J!'
E#D*!D.'R1#*!D.',!"N&D'J$*&0eD#"&D''$',!"N&D'"&,0!3&*#"&D'
$D*$\&J'M,$D$3*$D'$J'M!,"$3*&C$3D' #3[$,#!,$D'$.' 5###7'
M!DD+&J'&JM1&'%#D*,#0+#FG!'$DM&"#&1'3&'JK%#&' $,,&'%!'
LDM#3N&F!'O$,#%#!3&1>

?D'&J!D*,&D'[!,&J'"!1$*&%&D'$J'%!#D'M$,I!%!D'
distintos do ano de modo a representar cada uma das 

$D*&Fm$D'"1#Je*#"&D8'[$S$,$#,!'%$'4::c'5M$,I!%!'oJ#;
%!7'$'\+1N!'%$'4::c'5M$,I!%!'D$"!7>'?'!MFG!'M!,'%+&D'
"&JM&3N&D'%$'&J!D*,&C$J'D$'%$S$'&D'"&,&"*$,ID*#"&D'
%!' "1#J&' ,$C#!3&1>' T$S$,$#,!' "!,,$DM!3%$' &!' #3I"#!'
%!'RJ'%!'M$,I!%!'oJ#%!>'d!C!.'!D'"+,D!D'@+S#&#D'\e'
$D*G!'"N$#!D'$',&,!D'DG!'!D'$S$3*!D'M1+S#!JK*,#"!D'H+$'
&1*$,&J'D#C3#R"&*#S&J$3*$'D+&'S&-G!>'pe'$J'\+1N!.'$J'
M1$3&'D$"&.'!D'"+,D!D'@+S#&#D'&M,$D$3*&J'+J&'S&-G!'
JK%#&'M&,&'$D*$'M$,I!%!'%!'&3!'$'3G!'$E#D*$J',#D"!D'
%$'"N+S&D'H+$'M!DD&J'&1*$,&,'$D*&D'S&-m$D>'Z!,'RJ.'
[$S$,$#,!' $' \+1N!.' ,$M,$D$3*&J'!D'!M!D*!D'%!' "1#J&'
,$C#!3&1'$'"!J'#DD!.'D+&D'S&-m$D'H+&3%!'D!J&%&D'$'
%#S#%#%&D.',$M,$D$3*&J'+J&'JK%#&'&3+&1'&M,!E#J&%&'
5 &1C&%!.'4::47>

Z&,&'"&%&'M!3*!'D$1$"#!3&%!'[!#'"!1$*&%&'+J&'
&J!D*,&'$J'"&%&'M$,I!%!'%!'&3!>'?D'"!1$*&D' [!,&J'
[$#*&D'3!'"$3*,!'%!D'"&3&#D'@+S#&#D'"!J'!'&+E#1#!'%$'
D$,#3C&D'%$'49'J1>'?D'eC+&D'"!1$*&%&D'[!,&J'R1*,&%&D'
"!J'R1*,!D'%$D"&,*eS$#D'%$':.=9'J#",!J$*,!D'$'&"!3%#;
"#!3&%&D'$J'[,&D"!D'S#,C$3D'%$'<::'J1'&!D'H+&#D.'M&,&'
J$1N!,'"!3D$,S&FG!.'&",$D"$3*&,&J;D$'%+&D'C!*&D'%$'
e"#%!'3I*,#"!'5V)a67'M+,!>'aD'DB1#%!D'*!*&#D'%#DD!1;
S#%!D'5g] 7'[!,&J'J$3D+,&%!D'S#&'$DM$"*,!J$*,#&'%$'
$J#DDG!'&*iJ#"&'M!,'M1&DJ&'5^_Z;aL ' M$"*,!'_#,+D'
__]7.'3!'dQH?'P'd&0!,&*B,#!'%$'Q$!H+IJ#"&'?J;
0#$3*&1'%!']$M&,*&J$3*!'%$'Q$!1!C#&'%&'/3#S$,D#%&%$'
T$%$,&1'%$'a+,!'Z,$*!>

LJ'"&%&'"&JM&3N&'%$'"&JM!'[!,&J'J$%#%&D'&'
1&,C+,&'5J7.'&'M,![+3%#%&%$'JK%#&'5J7'$'&'S$1!"#%&%$'
JK%#&'%!'@+E!'%$'eC+&'5JWD7'%$'"&%&'"+,D!'@+S#&1'
3!'J$DJ!'1!"&1'%$'"!1$*&'%&D'&J!D*,&D>'LDD$D'%&%!D'

[!,&J'+D&%!D'M&,&'!'"e1"+1!'%&'S&-G!'D$J$D*,&1'5JwW
D$J$D*,$7>'?D'0&"#&D'[!,&J'%$1#J#*&%&D'$'*#S$,&J'D+&D'
e,$&D'"&1"+1&%&D'5xJy7'"!J'!'+D!'%!'D![*s&,$'?,"C#D'
c>4>'Z!D*$,#!,J$3*$'!D'DB1#%!D'*!*&#D'%#DD!1S#%!D'5CW
Jw7' [!,&J'"!,,$1&"#!3&%!D'k'S&-G!' 5JwWD$J$D*,$7'$'
k'e,$&'%$'"&%&'0&"#&'5xJy7'M&,&'&'!0*$3FG!'%&D'*&E&D'
%$'%$3+%&FG!'C$!H+IJ#"&'D$J$D*,&#D'5*!3$1&%&DWtJyW
D$J$D*,$7>'_!J' &' D!J&' %&D' %+&D' *&E&D' D$J$D*,&#D'
!0*$S$;D$'&'%$3+%&FG!'C$!H+IJ#"&'&3+&1'5*!3$1&%&DW
xJyW&3!7'%$'"&%&'+J&'%&D'0&"#&D>

)$D*$'M!3*!.'S&1$',$DD&1*&,'H+$'$D*$'"e1"+1!'%$'
%$3+%&FG!'C$!H+IJ#"&'3G!'"!,,$DM!3%$'&'+J'"e1"+1!'
$E&*!.'J&D'D#J'&'+J&'&M,!E#J&FG!>')!'$3*&3*!.'$D*&'
&M,!E#J&FG!'K'Se1#%&.'M!#D'*!%&D'&D'&J!D*,&D'[!,&J'"!;
1$*&%&D.'$J'"&%&'"&JM&3N&.'3+J'#3*$,S&1!'%$'*$JM!'%$'
3!'JeE#J!'*,AD'%#&D.'D$3%!'H+$.'J$DJ!'3&'"&JM&3N&'
%+,&3*$'!'M$,I!%!'oJ#%!'%!'&3!'5[$S$,$#,!'%$'4::c7'
3G!'!"!,,$,&J'$S$3*!D'M1+S#!JK*,#"!D>' $3%!'&DD#J.'
&' "!JM&,&FG!' $3*,$' &D' *&E&D' !0*#%&D' 3&D' %#[$,$3*$D'
0&"#&D'M!%$'D$,',$&1#-&%&>'L'K'3$D*&'"!JM&,&FG!'H+$'
D$'0&D$#&J'&D'"!3D#%$,&Fm$D'%$D*$'&,*#C!>

T!#',$&1#-&%!'$3*G!.'!'"e1"+1!'%&'M&,*#"#M&;
FG!'5tJy'$'z7'%$'"&%&'+3#%&%$'1#*!$D*,&*#C,eR"&'$J'
,$1&FG!'k'e,$&'*!*&1'%&D'0&"#&D>'?'0&D$'"&,*!C,eR"&'
%#C#*&1' +*#1#-&%&' 3$DD$' M,!"$DD!' "!,,$DM!3%$' &!'
J&M$&J$3*!'C$!1BC#"!'3&'$D"&1&'%$'<8<::>:::',$;
&1#-&%!'M$1!'Z,!\$*!'LDM#3N&F!'5Q,!DD#; &%'et al>.'
<ccb7>']$'J!%!'&'[&"#1#*&,'&D'&3e1#D$D.'&D'+3#%&%$D'
[!,&J'&C,+M&%&D'D$C+3%!'!'1#*!*#M!'M,$%!J#3&3*$'
%$'"&%&'+J&'%$1&D'%&'D$C+#3*$'J&3$#,&8'5#7'Z,$%!;
JI3#!'%$'H+&,*-#*!Dh'5##7'Z,$%!JI3#!'%$'J$*&M$1#*!Dh'
5###7'Q,&3#*!D'$'Q3&#DD$Dh'5#S7'f!"N&D'O$*&0eD#"&Dh'
5S7'f!"N&D'_&,0!3e*#"&Dh'5S#7'_!0$,*+,&D'*$,"#e,#&DW
H+&*$,3e,#&D'5l+&%,!'<7>

']$'M!DD$'%$DD$D'%&%!D.'[!#'M!DDIS$1',$&1#-&,'
+J&' &3e1#D$' "!JM&,&*#S&' $3*,$' &' "!JM!D#FG!' %!'
D+0D*,&*!'C$!1BC#"!'%$' "&%&'+J&'%&D'0&"#&D' $' D+&D'
,$DM$"*#S&D'*&E&D'%$3+%&"#!3&#D>

RESULTADOS E DISCUSSÃO

{' M!DDIS$1' !0D$,S&,' "$,*&' ,$C+1&,#%&%$' 3&'
#3*$3D#%&%$'"!J'H+$'"&%&'+3#%&%$'1#*!1BC#"&'"!3;
%#"#!3&'J&#!,$D' !+'J$3!,$D' *&E&D' %$' %$3+%&FG!'
C$!H+IJ#"&' 3&D' 0&"#&D' D$1$"#!3&%&D' 5g&0$1&>' 47>'
?D'M!+"&D'0&"#&D'H+$'3G!'D$'$3H+&%,&J'*!*&1J$3;
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?'#3@+A3"#&'1#*!1BC#"&'3&D'*&E&D'%$'%$3+%&FG!'C$!H+IJ#"&'%!'JK%#!'LDM#3N&F!'O$,#%#!3&1'P'OQ'
Éric Andrade Rezende, Marina Ribeiro Leão, André Augusto Rodrigues Salgado, Carmélia Kerolly Ramos de Oliveira, Hermínio Arias 
Nalini Júnior

*$'3$DD&',$C+1&,#%&%$.'"!J!'!D'"B,,$C!D'g$!%!,!.'
O&*&;_&M#J'$'d&\$&%!.'M!DD+$J'S&-G!'$DM$"IR"&'
5JwWDWtJy7' 0&D*&3*$' %#D",$M&3*$' %&'JK%#&' C$,&1'
5g&0$1&D'4'$'67>'

?D' ,!"N&D' "&,0!3e*#"&D.' ,$M,$D$3*&%&D' 3&'
e,$&' M$1&' T!,J&FG!'  $*$' d&C!&D.' "!3D*#*+$J' &'
1#*!1!C#&'H+$'J&#D'"1&,&J$3*$'"!3%#"#!3&'$1$S&%&D'
*&E&D'%$3+%&"#!3&#D>'?D'0&"#&D'%!D'_B,,$C!D'd&M#;
3N&'$'O&*&;_&M#J'DG!'&D'o3#"&D.'$3*,$'&D'$D*+%&%&D.'
&' M!DD+I,$J' "!J!' D+0D*,&*!' C$!1BC#"!' &1C+J&'
M!,"$3*&C$J'%$D*&' [!,J&FG!.' "!JM!D*&'M,$%!J#;
3&3*$J$3*$'M!,'"&1"e,#!D'$'Je,J!,$D'5ad^jL^f?'
et al>.'<ccb7>' G!'\+D*&J$3*$'$DD&D'%+&D'0&"#&D'H+$'
&M,$D$3*&J'&D'J&#!,$D'*&E&D'%$'%$3+%&FG!'C$!H+I;
J#"&'5*!3WxJyW&3!78'<X.c='$'49.q9',$DM$"*#S&J$3*$.'
"!JM,!S&3%!'&DD#J.'&'$1$S&%&'D!1+0#1#%&%$'%$DD&D'
,!"N&D>

?D'+3#%&%$D'M,$%!J#3&3*$J$3*$'H+&,*-I*#"&D'
&0,&3C$J'&'J&#!,'M&,*$'%&'e,$&'%$'$D*+%!'$.'%$'J!%!'
C$,&1.'&M,$D$3*&J'&1*&',$D#D*A3"#&>')!'$3*&3*!.'K'M!D;
DIS$1'!0D$,S&,'"!JM!,*&J$3*!D'%#[$,$3"#&%!D'$3*,$'&D'
%#S$,D&D'+3#%&%$D'5g&0$1&'<7'M$,*$3"$3*$D'&'$DD$'&C,+;
M&J$3*!'&3*$,#!,J$3*$'%$R3#%!'5l+&%,!'<7>'?D'0&"#&D'
!3%$'&@!,&J'"!J'&0+3%23"#&'&D'+3#%&%$D'^*&J0K'%!'
O&*!']$3*,!.'f#!'Z,$*!'$'f#!'Z,$*!'53IS$1'[!D[&*&%!7'
*AJ'*$3%A3"#&'&'&M,$D$3*&,$J'*&E&D'J&#D'&1*&D.'"!J!'
3!'"&D!'%&D'0&"#&D'%!'f#0$#,G!'O&*&'_&S&1!D'$'%!'
f#!'_+0&'5g,AD'U&,,&D7'5g&0$1&'<7>'LDD&'"!,,$1&FG!'
K'J&#D'"1&,&J$3*$'$EM1#"&%&'3!'"&D!'%&'/3#%&%$'f#!'

Z,$*!'H+$'M!DD+#'$J'J$#!'&!D'H+&,*-#*!D'R3!D.'3IS$#D'
"&,0!3e*#"!D'$'[!D[&*&%!D'5Qfa  ^; ?]'et al>.'<ccb7.'
D$3%!'$DD$D'J&#D'[&"#1J$3*$'1#E#S#&%!D>'pe'3!'"&D!'%&'
/3#%&%$'^*&J0K'%!'O&*!']$3*,!.'&'$EM1#"&FG!'M!%$'
$D*&,'3&'$E#D*A3"#&'%$'3IS$#D'M$1I*#"!D'H+$'1!"&1J$3*$'
M!%$J'D$,'&0+3%&3*$D'5Qfa  ^; ?]'et al>.'<ccb7>

?D'[!,J&Fm$D'Q&1N!'%!'O#C+$1'$' !M&;U,+;
J&%#3N!'DG!'&D'%$'J&#!,',$M,$D$3*&*#S#%&%$'$DM&"#&1'
3&' $,,&'%!'LDM#3N&F!'O$,#%#!3&1'$.'%$D*$'J!%!'DG!'
*&J0KJ'&D'C,&3%$D',$DM!3DeS$#D'M$1!'M,$%!JI3#!'
%$'*&E&D'%$3+%&"#!3&#D'0&D*&3*$'0&#E&D'3&D'0&"#&D'
$D*+%&%&D>']$'J!%!'&'M$,J#*#,'+J&'"!JM&,&FG!.'K'
Se1#%!'"#*&,'H+$'&D'$D*#J&*#S&D'%$'%$3+%&FG!'H+I;
J#"&'%!D'J&#!,$D',#!D'D#*+&%!D'$J'-!3&D'%$',$1$S!'
J!%$,&%!'$'"1#J&'*$JM$,&%!'!+'*,!M#"&1'R"&J'$3*,$'
49.::'$'q:.::'*!3WxJyW&3!.'$3H+&3*!'$J'-!3&D'J!3;
*&3N!D&D'%$'$1$S&%&'M,$"#M#*&FG!'M!%$J'"N$C&,'&*K'
69:.::'*!3WxJyW&3!'5 a/_V.'4::=7>'?D'0&"#&D'%!'
f#!'p$H+#*#3N!3N&'$'%!'f#0$#,G!'%&'?,$#&'DG!'0!3D'
$E$JM1!D'%&'$1$S&%&',$D#D*A3"#&'#JM!D*&'M!,'$DD&D'
%+&D' [!,J&Fm$D' H+&,*-I*#"&D.'  !M&;U,+J&%#3N!' $'
Q&1N!'%!'O#C+$1.'\e'H+$'&M,$D$3*&J'*&E&D'%$'<.c6'
$'4.q6'*!3WxJyW&3!',$DM$"*#S&J$3*$>

?'&3e1#D$'%&'#3@+A3"#&'%&D'%$J&#D'+3#%&%$D'
1#*!1BC#"&D' R"&' 0&D*&3*$' M,$\+%#"&%&' M$1&' D+&' M$;
H+$3&'M&,*#"#M&FG!'3&'e,$&'%&D'0&"#&D'$D*+%&%&D>'?'
0&#E&',$M,$D$3*&*#S#%&%$'%$DD&D'+3#%&%$D'[&-'"!J'
H+$'D$+'M&M$1'3!'"!3*,!1$'%&D'*&E&D'%$'%$3+%&FG!'
C$!H+IJ#"&'RH+$'0&D*&3*$',$%+-#%!'[,$3*$'&!'&JM1!'

Litotipo predominante Unidades litológicas*

Z,$%!JI3#!'%$'H+&,*-#*!D

Q,+M!'O&"&o0&Dh' T!,J&Fm$D'Q&1N!' %!'O#C+$1.'  !M&;
U,+J&%#3N!.' G!'p!G!'%&'_N&M&%&'$'_B,,$C!'%!D'U!,C$Dh'/3#%&%$D'
^*&J0K'%!'O&*!']$3*,!.'f#!'Z,$*!.'f#!'Z,$*!'53IS$1'[!D[&*&%!7'$'
 $,,&'%!'d!0!h'O$J0,!'_&JM!' &JM&#!>

Z,$%!JI3#!'%$'J$*&M$1#*!D
Q,+M!D'_!D*&' $3&'$' $,,&'%&' $,M$3*#3&'5+3#%&%$'E#D*!D&7h'

T!,J&Fm$D' &3*&'f#*&.'_B,,$C!'%&'U&3%$#,&'$' $,,&'%$' &3*&'V$1$3&>

Granitos e Gnaisses _!JM1$E!'Q!+S$#&

f!"N&D'O$*&0eD#"&D  !1$#,&D'$'%#H+$D'JeR"!D'$' +I*$'Z$%,!'d$DD&

f!"N&D'_&,0!3e*#"&D T!,J&FG!' $*$'d&C!&D

_!0$,*+,&D'*$,"#e,#&DWH+&*$,3e,#&D _!0$,*+,&D'$1oS#!;"!1+S#!3&,$D

Quadro'<8 ?C,+M&J$3*!'%&D'+3#%&%$D'1#*!1BC#"&D'D$C+3%!'!'1#*!*#M!'M,$%!J#3&3*$>|?C,+M&J$3*!',$&1#-&%!'"!J'0&D$'3&D'+3#%&%$D'%$'

J&M$&J$3*!'%$R3#%&D'M$1!'Z,!\$*!'LDM#3N&F!'5Qfa  ^; ?]'et al>.'<ccb7>
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gabela'48'g] .'S&-G!.'e,$&'$'%$3+%&FG!'C$!H+IJ#"&'%&D'0&"#&D'$D*+%&%&D';'j$,G!

Bacia
Estação úmida

TDS (g/
m³)

Vazão (m³/s)
Área 
(Km²)

Denudação Geoquímica 
(ton/km²/semestre)

f#!'p$H+#*#3N!3N&'' 9.4b99 b.cX 6c:.q4 <.b:

_B,,$C!'T+3%!'5O!#3N!7' 6.X99< :.66 <b.q4 <.<9

f#!'p$H+#*#3N!3N&'53&D"$3*$7 6.cX:= :.<X 4:.qb :.9q

f#!'Z&,&+3#3N&' =.X6<4 :.bb 9<.=q <.<=

f#!'Z,$*! =.=:q4 :.=6 4X.X: <.:=

_B,>'g$!%!,!'5f&0!'%$'_&S&1!7' <.6:4X 6.94 <q.qX =.66

f#0$#,G!'O&*&'_&S&1!D =.9qb: <.c6 =<.<X 6.6b

f#!'_+0&'5g,AD'U&,,&D7 =.b:qX 9.=b b9.=4 9.6c

f#!'Z&,&o3& =.=c:X b.:b 4X<.q4 <.bX

_B,,$C!'%&'g&H+&,&' 9.c:96 :.9X <b.99 6.:9

_B,,$C!'%!D'T$"N&%!D q.9664 :.b: 4c.qb 4.=4

f#0$#,G!'%&'?,$#& q.:4qb 4.4b cX.=: 4.4:

_B,,$C!'d&M#3N&' <6.q:4< <.4: <=.<c <X.4<

_B,,$C!'d&\$&%!' 4.c=bb :.:6 b.c4 :.<b

_B,,$C!'O&*&;_&M#J' 9.44bb X.9c 4c.4X 4=.4:

f#0$#,G!'_&M#S&,&' 6.:4=9 6.c: qq.=6 4.X:

gabela'68'g] .'S&-G!.'e,$&'$'%$3+%&FG!'C$!H+IJ#"&'%&D'0&"#&D'$D*+%&%&D'P'^3S$,3!

Bacia

Estação seca

TDS (g/m³) Vazão (m³/s)
Área 
(Km²)

Denudação Geoquímica 
(ton/km²/semestre)

f#!'p$H+#*#3N!3N&'' q.bX<6 :.X6 6c:.q4 :.46

_B,,$C!'T+3%!'5O!#3N!7' 9.Xqb4 :.:= <b.q4 :.<c

f#!'p$H+#*#3N!3N&'53&D"$3*$7 q.6949 :.6< 4:.qb <.9<

f#!'Z&,&+3#3N&' 9.c46= :.b: 9<.=q <.4X

f#!'Z,$*! q.:==4 :.<4 4X.X: :.=<

_B,>'g$!%!,!'5f&0!'%$'_&S&1!7' =.c9c: :.<6 <q.qX :.q<

f#0$#,G!'O&*&'_&S&1!D q.c4q4 :.bq =<.<X 4.:4

f#!'_+0&'5g,AD'U&,,&D7 q.=<c= :.qq b9.=4 :.Xc

f#!'Z&,&o3& 9.Xc69 <.c4 4X<.q4 :.q6

_B,,$C!'%&'g&H+&,&' q.::qc :.<< <b.99 :.9c

_B,,$C!'%!D'T$"N&%!D <9.bX94 :.<6 4c.qb <.:c

f#0$#,G!'%&'?,$#& q.9:9X :.=4 cX.=: :.==

_B,,$C!'d&M#3N&' 4=.cXcb :.:6 <=.<c :.b6

_B,,$C!'d&\$&%!' 6.cq69 :.:6 b.c4 :.4q

_B,,$C!'O&*&;_&M#J' <6.4b== :.4: 4c.4X <.==

f#0$#,G!'_&M#S&,&' =.6X49 :.66 qq.=6 :.6=
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M,$%!JI3#!'%!D'H+&,*-#*!D'$'*&J0KJ'&'!+*,!D'[&*!,$D'
&J0#$3*&#D.'"!J!'&'S&-G!'%!D'"&3&#D'$'!'"!3*,!1$'
$D*,+*+,&1>'Z!,'$DD$'J!*#S!'3G!'K'M!DDIS$1'#%$3*#R"&,'
"1&,&J$3*$'+J'M&%,G!'%$'#3@+A3"#&'%$DD&D',!"N&D'
3&D'*&E&D'%$3+%&"#!3&#D>')!'$3*&3*!.'"!J'!'&M!#!'
%!D' ,$D+1*&%!D' !0*#%!D' M!,'  &1C&%!'('j&1&%G!'
54::67'$' &1C&%!'et al>'54::=7'K'M!DDIS$1'#3[$,#,'H+$'
&D'+3#%&%$D'!3%$''M,$S&1$"$J'J$*&M$1#*!D'DG!.'$J'
C$,&1.'J$3!D',$D#D*$3*$D'H+$'!D'H+&,*-#*!D>'LDD$'K'!'
"&D!'%&'T!,J&FG!'_B,,$C!'%&'U&3%$#,&.'H+$'M!DD+# 
M,$%!JI3#!'%$'J$*&DD#1*#*!D'$'R1#*!D'5t)?/Lf'et 
al>.'<ccb7'$'$D*e'M,$D$3*$'3&'0&"#&'%!'_B,,$C!'%!D'
T$"N&%!D>'pe'!'"!JM!,*&J$3*!'%!D'E#D*!D'%!'Q,+;
M!'_!D*&' $3&'D$'&M,!E#J&'0&D*&3*$'%&D'+3#%&%$D'
H+&,*-I*#"&D.'"!J!'M!%$'D$,'S$,#R"&%!'3&'0&"#&'%!'
f#!'p$H+#*#3N!3N&'53&D"$3*$7>

?D'J$DJ&D'!0D$,S&Fm$D',$[$,$3*$D'&!D'J$;
*&M$1#*!D'DG!'Se1#%&D'M&,&'!D'C,&3#*!D'$'C3&#DD$D'%!'
_!JM1$E!'Q!+S$#&'$'M&,&'&D' #3*,+Dm$D'%$' ,!"N&D'
J$*&0eD#"&D.'$DD&D'o1*#J&D'&M&,$"$J'$J'H+&D$'*!%&D'
&D'0&"#&D.'M!,KJ.'!"+M&J'D$JM,$'M$H+$3&D'e,$&D>'
Z!,'!+*,!'1&%!.'&D',&,&D'"!0$,*+,&D'*$,"#e,#&DWH+&;
*$,3e,#&D.'J&M$&%&D'3&D'M,!E#J#%&%$D'%&D'3&D"$3*$D'
%!'f#!'p$H+#*#3N!3N&.'DG!'&,$3!D&D'$'M&,"#&1J$3*$'
1&*$,#*#-&%&D' 5 a/v?.' et al>.' <ccb7.' !' H+$' #3%#;
"&' H+$' \e' [!,&J' #3*$3D&J$3*$' 1#E#S#&%&D' $.' N!\$.'
possuem poucos elementos a serem transportados 

$J'D!1+FG!.'"!J!'M!%$'D$,'!0D$,S&%!'3&'0&"#&'%!'
_B,,$C!'T+3%!'5O!#3N!7>

?'!"!,,A3"#&'%$DD$D'M,!"$DD!D'%$'%$3+%&FG!'
C$!H+IJ#"&'%#[$,$3"#&1'D$'J&3#[$D*&'3&'*!M!C,&R&.'
$1&0!,&%&' $J' "!3\+3*!' "!J' &' $,!DG!'J$"23#"&>'
L3H+&3*!'!D'H+&,*-#*!D'D+D*$3*&J'",#D*&D'$'3IS$#D'
M1&3e1*#"!D' $1$S&%!D.' &D' ,!"N&D' "&,0!3e*#"&D' $' !D'
metapelitos comumente ocupam depressões estrei;
*&D'$'&1!3C&%&D'H+$'&"!JM&3N&J'&'%#,$FG!'C$,&1'%&'
 $,,&'%!'LDM#3N&F!'O$,#%#!3&1'5))~;  L7>

CONSIDERAÇÕES FINAIS

aD',$D+1*&%!D'!0*#%!D'%$#E&J'"1&,!'H+$'&'1#;
*!1!C#&'K'+J'%!D'M,#3"#M&#D'[&*!,$D'"!3*,!1&%!,$D'%&D'
*&E&D'%$'%$3+%&FG!'C$!H+IJ#"&'3&'e,$&'%$'$D*+%!>'?'
,$1&*#S&'N!J!C$3$#%&%$'1#*!1BC#"&'%&'M!,FG!'J$,#%#!;
3&1'%&' $,,&'%!'LDM#3N&F!'3G!'!"+1*&'&'$E#D*A3"#&'%$'

+J&'%$3+%&FG!'C$!H+IJ#"&'%#[$,$3"#&1.'!3%$'!D'H+&,*;
-#*!D.'3!*&%&J$3*$'&D'[!,J&Fm$D'Q&1N!'%!'O#C+$1'$'
 !M&;U,+J&%#3N!.'&M,$D$3*&J'J&#!,',$D#D*A3"#&'%!'
H+$' &D' %$J&#D' 1#*!1!C#&D>'O$DJ!' $3*,$' &D' M,BM,#&D'
+3#%&%$D'M,$%!J#3&3*$J$3*$'H+&,*-I*#"&D'K'M!DDIS$1'
#%$3*#R"&,'M&%,m$D'%$'"!JM!,*&J$3*!'%#[$,$3"#&%!D'
[,$3*$'&!D'M,!"$DD!D'H+IJ#"!D.'"!J!'&'J&#!,'[,&C#;
1#%&%$'%&D'/3#%&%$D' ^*&J0K'%!'O&*!']$3*,!'$'f#!'
Z,$*!>'g&J0KJ'J$,$"$' %$D*&H+$' &D' $1$S&%&D' *&E&D'
%$'M$,%&'C$!H+IJ#"&'"!3%#"#!3&%&D'M$1&'M,$D$3F&'%$'
,!"N&D'"&,0!3e*#"&D>

aD' %&%!D' &H+#' &M,$D$3*&%!D' M!DD#0#1#*&,&J'
"!JM,$$3%$,'J&#D'"1&,&J$3*$'&'#3@+A3"#&'%!'D+0D;
*,&*!'C$!1BC#"!'3&'H+&3*#%&%$'%$'J&*$,#&1'%#DD!1S#%!'
,$J!S#%!'%&D'0&"#&D>')!'$3*&3*!.'R"!+'$S#%$3*$'H+$'
&3&1#D&3%!'&M$3&D'$D*$'[&*!,'3G!'K'M!DDIS$1'$3*$3%$,'
M!,'"!JM1$*!'&D'%#[$,$3F&D'%&D'*&E&D'%$3+%&"#!3&#D'
$3*,$'&D'0&"#&D>')$D*$'"!3*$E*!.' *!,3&;D$'3$"$DDe,#!'
&JM1#&,'!D'$D*+%!D'&"$,"&'%&'%$3+%&FG!'C$!H+IJ#"&'
3&' $,,&'%!'LDM#3N&F!'O$,#%#!3&1>
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T!1N&'_!3"$#FG!'%!'O&*!']$3*,!>'̂ 38'Qfa  ^; ?].'
p>'V>h'daU?ga.'d>'O>h'ZL]fa ?; a?fL .'?>'_>'
(' a?fL ;T^dVa.'U>' >' 5_!!,%>' $'L%>7.'Projeto 
Espinhaço em CD-ROM (textos, mapas e anexos). 
U$1!'V!,#-!3*$.'_aO^Q' ;'_!JM&3N#&'O#3$,&%!,&'
%$'O#3&D'Q$,&#D>'<ccb>'M>'4966;4qc6>

t)?/Lf.'d>'Q>'('Qfa  ^; ?].'p>'V>'%&>'Q$!1!;
C#&'%&'T!1N&'Z,$D#%$3*$'t+0#*D"N$x>'^38'Qfa  ^;
 ?].'p>'V>h'daU?ga.'d>'O>h'ZL]fa ?; a?fL .'
?>'_>'('  a?fL ;T^dVa.'U>'  >' 5"!!,%$3&%!,$D'
$'$%#*!,$D7>'Projeto Espinhaço em CD-ROM (tex-
tos, mapas e anexos).' U$1!'V!,#-!3*$.' _aO^Q'
;'_!JM&3N#&'O#3$,&%!,&'%$'O#3&D'Q$,&#D>'<ccb>'
M>'<c:<;4:99>

dLL]Lf.'O>' f>' ]$3+%&*#!3.' j$,*#"&1' _,+D*&1'
O!S$J$3*D'&3%' $%#J$3*&,`'U&D#3'^3R11. Geolo-
gische Rundschau.' *+**C&,*.'S>'X:.'3>'4.'M>'==<;=9X.'
<cc<>

OLda.'O>' h'_d?/]^)a; ?dL .'j'h'ZL/dj? g.'
ph' ??]^.'?'h'OLdda.'_>'d>'Z,!"$DD!D'$'M,!%+*!D'
J!,[!C$3K*#"!D'"!3*#3$3*&#D>'^38' a/v?.'_>'f>'Q>h'
 /Q/^a.'t>h'ad^jL^f?.'?>'O>' >h'ad^jL^f?.'Z>'
L>'5L%>7'Quaternário do Brasil>'f#0$#,G!'Z,$*!8'V!1!D.'
4::9>'M>'49X;4b9>

)LjL .' >'_>h'?dOL^]?;?UfL/.'Z>'?>h'Tf?Q?.'
d>'O>' >'T#D#!C,&R&>'^38' ^dj?.'?>'_>'$*'&1>'Serra do 
Espinhaço Meridional: Paisagens e Ambientes>'U$1!'
V!,#-!3*$8'a'd+*&%!,.'4::9>'M>'=b;9X>

ad^jL^f?.'O>' p>' f>h' TaQ?�?.'?>' _>' _>' ('
Ta) L_?.'L>'%&>'Q$!1!C#&'%&'T!1N&'U&1%#J>'^38'
Qfa  ^; ?].' p>'V>h'daU?ga.'d>'O>h'ZL]fa;
 ?; a?fL .'?>' _>'('  a?fL ;T^dVa.' U>'  >'
5"!!,%$3&%!,$D'$'$%#*!,$D7>'Projeto Espinhaço em 
CD-ROM (textos, mapas e anexos).'U$1!'V!,#-!3*$.'
_aO^Q';'_!JM&3N#&'O#3$,&%!,&'%$'O#3&D'Q$,&#D>'
<ccb>'M>'4=6b;496<>

 ??]^.'?>'?'C$!J!,[!1!C#&'%&' $,,&'%!'LDM#3N&F!'
$J'O#3&D'Q$,&#D'$'%$'D+&D'J&,C$3D>'Geonomos, U$1!'
V!,#-!3*$.'S> 6.'3>'<.'M>'=<;q6.'<cc9>

 ?dQ?]a.'?>'?>'f> Desnudação geoquímica e 
Evolução do Relevo no Espinhaço Meridional>'4::4>'
<XcM>']#DD$,*&FG!'5O$D*,&%!'$J'Q$!C,&R&7'P'^Q_W
/TOQ.'U$1!'V!,#-!3*$.'4::4>

 ?dQ?]a.'?>'?>'f>h'j?d?]na.'f>'_>'_!3*,#;
0+#FG!'%&']$D3+%&FG!'Q$!H+IJ#"&'M&,&'&'L,!DG!'
%#[$,$3"#&1'3!'LDM#3N&F!'O$,#%#!3&1WOQ>'Revista 
Brasileira de Geomorfologia.'Q!#23#&.'S>'=.'3>'4.'
M>'6<;=:.'4::6>

 ?dQ?]a.'?>'?>'f>h'_ad^).'T>h')?d^)^'pf>.'V>'?>h'
Uf?/_VLf.'f>h'j?f?pna.'?>'T>']>'_>'('j?f?;
pna.'_>'?>'_>'a'M&M$1'%&'%$3+%&FG!'C$!H+IJ#"&'3!'
M,!"$DD!'%$'$,!DG!'%#[$,$3"#&1'3!'l+&%,#1e*$,!'T$,,I;
[$,!>'Revista Brasileira de Geomorfologia.'Q!#23#&.'
S>'9.'3>'<.'M>'99;qc.'4::=>'

 ^dj?.'?>'_>'$*'&1>'Serra do Espinhaço Meridional: 
Paisagens e Ambientes>'U$1!'V!,#-!3*$8'a'd+*&%!,.'
4::9>

 a/_V.'_>'_N$J#"&1'%$3+%&*#!3>'^38'Qa/]^L.'?>'
 >'5L%>78'Encyclopedia of Geomorphology>'d!3%!38'
f!+*1$%C$.'4::=>'S>'<>'M>'<==;<=X>

 a/v?.'O>'?>'g>'?>'('Qfa  ^; ?].'p>'V>>'Q$!;
1!C#&'%&'T!1N&'f#!'j$,J$1N!>'^38'Qfa  ^; ?].'p>'
V>h'daU?ga.'d>'O>h' ZL]fa ?; a?fL .'?>'_>'
(' a?fL ;T^dVa.'U>' >' 5_!!,%>' $'L%>7>'Projeto 
Espinhaço em CD-ROM (textos, mapas e anexos). 
U$1!'V!,#-!3*$.'_aO^Q' ;'_!JM&3N#&'O#3$,&%!,&'
%$'O#3&D'Q$,&#D>'<ccb>'M>'<qqb;<X:q>

 /OOLfT^Ld].'O>'?>'Global Geomorphology: 
?3'#3*,!%+"*#!3'!['*N$'D*+%`'!['1&3%[!,JD. )$s'�!,x8'
d!3CJ&3' "#$3*#R"'('g$"N3#"&1.'<cc<>'
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Arias Nalini Júnior

j?d?]na.'f>' _. Evolução de longo termo do 
relevo do Brasil Oriental: desnudação, superfícies 
de aplanamentos e soerguimentos crustais. <ccX>'
4=6M>'g$D$' 5]!+*!,&%!' $J'Q$!1!C#&7' P']$M&,*&;
J$3*!'%$'Q$!1!C#&.'/3#S$,D#%&%$'T$%$,&1'%&'U&N#&.'
 &1S&%!,.'<ccX>


