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I,lst'tJIX) tx) tf t,lJxo t)t,, (:At,oR I,l MovtMt,tN't'A('Ão t)t,l I,'LtJux)s
NA IIA(]IA IX} MIII)I0 AMAZONAS

lf tiMlllrlì l() l)A SII.VA ('ARVi\l.ll()

I'AtJt () n llNANt)() ¡ilr\t()t s LOIì()

l'ro¡¡ntrnu dr I\'.tr¡tti.stt t l'tl.t (ìrurluuçrtt¡ rtt¡ (ìt¡t/i.sittt I'l'l'(;.'l,tl.'tl'l
liutt ( u,'ltutt¡ ltlount l)-1. Ii,r!ttul'tt), 10.)10, Sulyutttt¡ - lJuhiu, lJrastl

.lOl{(;lì NLI Si()N l)()S l)lì^ZI:,RlìS (lAMl'()S

I)ittrittt tlr l:\¡tlrtrttltitt tl¡t Nttrtt I't. l R(rtltl.i\, lfullttt. ll¡ustl

sYLVt() ( ;tiR^l,lx) zlìN{ Bl{t J¡icKI

('L'nlro dr It.'.\qutstt.\ t l)ttt'nyrilyittt,'nlt) Lt'()l)(,ltlt,,1. Alt¡4ttti ttr lldlt¡
(('I,;NI'l';.\,, I'l.; l ll()IIll,l.\), littt tfu Iuntin,, Ilnt,siI

Ilc¿rl f ltlrv itt llrt: I\4trtliurtl Artt;rzo¡r Illrsirr rvrrs (lctcnìlitìc(l using llt(r llrcrtrrll
tcsi\lcnc(' lìì(:llro(l (lu( t() Ilr¡llrrrtl. l lrc tlrcnnirl coll(luclivity ol tltt: lillroltl¡licirl
sccliott ol (:ít(ìll \vcll wlts tlclctnrirrttl try conrlrirrirr¡.: l;rbor':rlory nì(ìitsr¡t(lnrltls ()l
tcl)tcsettlitlivc s¡tntltlcs ol' llrr: rvcll colu¡¡ln. (- r)ncetiorìs (luc lo l)ot()sity, llut(l
co¡llc¡ll lt¡ltl lctttlrctillttlt'lt;tvt: lrt:ctt lt¡l¡rlit'tl l() llt( ntc:rsurctl lllcnrr¿rl (totì(lu(ìlivily.
'lltc llrctrlrltl I'rlttlicltls ol lllt: ll:rsitr vttrl'lronl ti..ì l.¡.l'7.0"('z'krrr.'llrc lltrsill is
(ìlttttitctctizctl lry ir tlcíttt ¡,rltlit'rtt ()l -ll.¡i"('zknr, rrrcln llrcr rn.rl tollrluelivitv ol .l .7.l
ttlcltl.,'t'ttt s ''(' lttrtl it ntc:uì llc:rt llorv ol l.0ì ,¿t:l¡1,'crrrr l;. 'l ltc otr,;crvcrl llclrl llorv
tlislrilltrlio¡r ol llrc llirsin ir; e tru:.ctl lry llrritl ltìotir'n tlrrorr¡ilr rltc rrr.ri¡r lr¡tlro¡1t:ol,r¡iir:;rl
liysl(:ttls. l lris t'olrclr¡sio¡r rclics ()n llv(lrotlyrrirrrrit: slrrtlit's in ll¡t. llirsill, lllt( lrllorvc<l
t¡s ltl lttttltltztr l)()letllitllttcttit lott,s lttrtl lri¡rlrs. tlt:linirìll in lltis rv:ry (()nvcllÌ(-'nl llui(l
zottcs. 'lltt: ltt:ttl Ilott luttl llrcnnrrl lirir(licnt n):tl):i, \\¡lr('tì iltlcqr;rlt'tl rvillt lltc
Itytltotlytt;ttttit:rt :trrt:litlrts, sltorrt'tl rur tlc,'lcrrl col lt'l:rliorr lrt:lrvt:tlt lltc llt,lrl llorv
tlistrilruliorr rn(l Ilrc lrytlrorl1,n:rrrrit:s ol Ilrt llrrsrrr.

( ) llttxo lil ¡l¡ico tllt llltr'ilt tlo l\,lcrlio Â¡lurzonrrs loi rlt:lt:r trli¡xrtlo rrstrr¡tlo o lrri.lorlo tlc
lcsirila'llei:l lt:ttltitl l)r()l)()sl() ¡r0r lltrlllrrrl. A c()rrtlulrvrtl;rrlt: l(nììt('it tlir st.ç:ll() lrl(}l0¡irclr
clc cltclit ¡roço loi rlt:lt:t¡¡titurtll¡ (()nìt)iniur(lo nrc(li(lrrs rlc lirbolirlirio t:nt lrrrrlslllrs le
l)t cscttltll ivits tltt etllttlllt tlo ¡lrl1:rr. ('ot ¡ c\t)cs tlcviilo lì ltol osirltrtlc, corrlt'frrlrl rlt: l lrritltl
(Ì tLìltll)crltltltit loriuìl:t¡rlit:;r<lrts ¿ì r:otrtlrrlivitlrrtlc li'rrrriclr ¡nc(l¡(l¿t. ()s ¡irirtlicnlts t(.r-
tlticor (lit trltcilt r';ttirtltt rlc ll..ì lt.17.O"(',/krn. A lr;rcirr ú clr¡lrclcliztr(lit l)o¡ unt g¡ir(li(ìn-
It' lltútlio tlc f l.l'1"( ,'klrl, r'orttltttivitl,rrlt' l(¡rlicrr tle ,l.7l llrc.tl,/cut s "(' c rnl llrrro
tltÓtlitltltl 1.03!clrlz'crrr-s.Atlisllilrttiçriìorlt: llr¡xtlli'rr¡ticoobscrllrtllrnlrlr:rci¡rt:c¿tr¡-
s:ì(lít l)()r nì()\/iln(ltl() tlc Ilr¡itlo illtit\/¿.s tlos ¡tlirrr'i¡llris rjislcnlts lritlro¡col(r11ic()s, Ii,!l:t
cotlultt\¿i() ltltt<lit¡tlt:llltt'sc t:¡r cslr¡tlos lritlro¡lcolir¡:it:os n;r b¿rr:i:t, os r¡rr;ris ¡rt.r ¡llilir;rnt
Ioc¿tlizrt¡ ll¡tixos ( i¡ll()ri ¡rolt:ttt iorrrúlricos, tlclillirrtlo tlt'sl:r lìrr nr¿r zonits tlc lltritlo
convcrgcnlcs. ()s rrur¡xrs tlt: llrtro t(,rrrito c lilir(licntc túr rrrico, (luiut(l() i¡rlcl.lrlrlos;r
scçt)cs ltitltoclirririlic:ts, nìoslr';uìl unìit (ìxc(ìlcillt'c{)r|cltrçlio cilttc iì rlrslrillrriç;1() tlc
llrrro ti'rrnico t lr lrirlrotlilrìnric.r rl¿r l';rt:i¿r.

( l r;rrlrrzirlo ¡ltrltr l{t:vistlt)

I N't'ROt)tJ(lÃ( )

()s rlivcrs()s l)roc('ss0s gcoltigi(os (luc itllliilil nll
( losllt lclrr:sltc lcul ,;rur:; t:ttcrgil¡l; rt:litittlits rlo elrlo¡ in
tr,'rltrl tlit lcnlr. ()ll cxcrrr¡tltls rtritis ittt¡t0rlltnlcs cslil() ils.
s,rt'iirtlos c()nt lts ¡rltrctrs lct liìrriclts r, tr ¡icnrçiio tlr, rrr;r¡¡ltrlr
os rluiris cslil() inlinlutìctìtc t cllreiolllrrltis ;r tlist r ilrrriç.;io
tlt' tltlt'l nit \'t()Slir (' ilìll¡tl() :;il1)CIi')t.

l'ol elt¡sl tlir lltri.ru vclocitltrrlc tlc ¡lro¡lirgl¡ç.¡io tlc
c;tlot ¡rot colrtlttçlio () l)tcscnlc llt¡rtt tlc t'trlor lnctlitlo lltr

srr¡rt:rlicit' ¡rotlt r cllctrl corrrliçt)cs tcctôtìi(ìirs rro ¡ltssltlo
gt:olri¡iico. lirrr rcgir)cs t:st¡ivt:is lt.r:lolrit'trrut,nlc, rlc irllrrlt:s
l'ti'-('iuttlli:rrr;rs,:r rli'rlilt tlo llrlrtt tlr'r'rrlor i: rlt.0,().1 r

0, I 7 ¡rrier ()eul()r iit\/'Lnrr.s ( I'olyirk ñ Sr¡¡i¡ nrrr,, I 
()6li).

Ar llrcilrs :ictl irrrt:lrt rrr t.s rlrrtlc lr lrt ivitltrtlc L:xl)l()¡ lrl (l

rilt tlc ¡lctrtilco tonsfilrri r, ¡rrirrei¡rirl irrtcrcssc, stio rulur
itrtll,rl llrrrlc lorrlc tlt: irtlrrr rrlrçr)cs ¡riu lr cslt¡rlos lic()l(.nui
!r)s v¡:,iut(l() tlirct:,,rs lir¡irlrtlirtlc; (()lt() l)()t clcrrr¡rltt, rls
r ('cur s()s cncrgi'l it os. A l(,nì l)(,t :rlr¡nr i. r r,.colrlrccirlturrcrr
It rulr tlos:t¡lrnt('s tìtitis ¡ntl)()tliutl(,\ n;t rrurlrutrç:io rlc lti-



.' .1, f luxo ¡lt t:'tlt¡t ttt¡ lVlÉtlttt At¡nn¡tr¡:;

tlr ot:rtl lro¡tt t tlt,, (ltlt' ('()lll I ()lil l )ri l)l ()( ('l's():; (lc l ot ttl:tç'lttl t'

,lt'rl¡ lrt\¡rtl rlt' r'tlt'o r' 1i:ls.

N, s;.i1. Illt..i.tl;. clil;lt' ltttllt l(ÌlllillLril llì()\'illlclllil',il(ì
(lc' llilr(l().\, ¡rtt'tl()tttiltltttl('lll('lll(' .t¡itt;t, clr(lllilll(l(' llllit

vi':. rlo ¡lttolt' :'t',litllcttl;tr (tlt'¡rt'tt,lt:tttlt' tl;l ¡tot tlsitlltilt' t'

¡rt'rttt,:rtl,ilttllttlr'), t:rtt'ltl¡tlttlo rìltllllllllìlclìlc lts t;trl¡:ttlltl

tlt Iv.r¡rUlil(r¡, (ltl( (\',1ìlll,ìllll(llll lì()j;:;illll Lì;llll l)lc:(ll
lc:;. ¡\lirlr rlir;r;,r, tt (ì((ìtl.;llti;r tlc llitlrt'tll¡lrolìtltrl; l)r)(l{'

r'r,llìr ir',.ot i:tti:t it (:,lir lll(t\itttt'lttltçlto tlt lltrrtlrl:;, t'ttitr

t'lt itrr ¡l0tlr st t t'll:.,'l\';l(l() illtllt't'r. tl'.: ;ìll()lll;lliil ' tlt'l' ttt

l)( ritll|liì.
Nrl:, riltitìttl:. itttt,s, lllll ill;tll(lr: iltlt'lt':,:;t'ltri,lt'l¡lr'tl;t

rlo trrlt, r':ìtio:l l)(':ltllliril'l()lt: (llililroll, l()iì1, l\'lltiolrr

rvi|2 ,,/ ¿¿/., lt.ll'ì1, ('llllr' ()llll(r\l ( lll :1:l'r)ai;ll il ¡,'t'itltt lti

tlt,ltii¡t;l|ilt, o { 0rtl .tr till(l(l( l lrlir.r: litttlit,l. l¡,r lr,¡, i,t'

tìlt lr'rtltllirlt rlt t'.ll¡l't'lt(ll'l lll()(l(l()\ tlt'tittttlltl;to rl"

llllttlrl:;. ti';t¡ttlo rottittr,ltt t'il()l\():, llil,l(',((rl)t'lllt tlt'ltrr

I t,'i)rì|(r, Irl()(lrll(,1t: rl, ltlrlltlt,tl ll0ttflr':,
,\l)r':,.11 till,:'t,t:.1;,',1 iit 'l;tilrt: (lt l(rl¡ll,tl tllll,l ( .r llr

r.illi( ir'il ilt ,t, i¡,1(| llì.1\o( {lll( l)t l lllili '' ( lll .l (lr lt l llll

ll:t\;10 t()¡lll)l"lit rlrr¡, ¡r¡¡¡;tlrl(ll(ì1, llttltotlttt:ttttlto'. 'lilt
l¡lrl,¡rllro (()ttlilrti tt ¡rlittttir:l It'lllllltilt tlt'ttrlt'1'til1,ltr tl''

rlt:,lttlrtt \it ì t1('lltt'o tlt tillot tolll () lt'l'lllì{'lll(ll()(lLll;l
rrir,r lt;t ll;rt'ilr tl,r \lttli,r.\lll:l¡rrtl.t,, lìlolìlti;l¡ì\lo il:rll.l

lll; tlt' ¡tl'ltl' l()r' (l(' lìl(r\ ilrlt'ttlltllt. tl' l lrlirlrll" (ltlt' ('lììl)()

r:t ttit() r;,'j;tttt lt¡,tC ( lll'l(l()r. ;t ltirr'l tlt tlt lltlltt'1, tli' tlttl t

( ilrÌìil(llt, ';,lrr .,ttl l( l. lll(':. l):ll ll t lllt'llrl('l () lll('r':llli:.llìi) (lr'

ltlrtt.,¡rorlt ilt llttitl,r:, ¡l;t lr;tt ilt.

( it,.()1.(,(Jl,\ l),\ lli\('1,\

\ lllrr'ilr l'ltlt'ozt',itlr tl,r N'lirtlit' i\ltlll/o¡¡¡t' (l i1' l)
Irlrlrrrllt, ltl)t()\inlil(lillll('lll(', 'l\0.0(10 l.ttl t't'rl;t : itrtlttl:t

rur tt'liilt,r Nttllt',lo lÌllrsil, l.itl¡illt st'ilt) llollc l'clo t':rt'll

tlo ¡',ttilttrt'ttst', ltt':';ttl l,clo tl;t:tltlrr llr;rsilt'irtl, iì lc:ilc l)(ll()
Ar', o ( irrrul,it c rt ()(';l( l)('l() Alttl I'ttttlr' r\¡rt('1.('lìl:l tl¡ll'l

Itlt tttlt lti()ttli;t,llt t oltt () t l\() llliri()l t slr:tttlLtttlo s(: r('!tlll

rlo ;t tlilcç;io lcslt'()(\l('. \clirllltlo lt tllt:'tiliiltçlto tlc

Klt'tllrltt' (19/l ), t'5lll lril('ill ,'ttt¡ttlttlt.l-s(ì t()lllo tlo ti¡rtl l,

itIIt ItttItIorrìt :t rIr' ìtrIr'l irII r'',I:'tvr'I
() Plttol,' :t'tlittt,'ltlltt, ltltlttlç;ttttltt cllllt::ltttil: tlt'

llt;rtr tlt'\.{)()(l Ir tl,'sL'tlitllt¡tlr)1,, l \'()llìl)t):;ltl tlc ¡otlllts

rlo ()trlori, iitrto lto l(r'r'rll('. ()s lollttllror. lrlillillll(): (l't

I ()lllllrÇ:t{) ( trttr:i (\'l''rlti't. ll;tll''itiltlrlt) t.ll''riltttltl tt'

tì()l l!('tlrtlO¡c: ¡r,rlt'ttt i:tilr rl;t lrlttilt ( , (i'ì illcltilo:, llt¡l'itl

r'irlit ol,,ltt l't't llilÇll() l\'ltltllt',\1,'¡' r,', ll() l l (:i;cl \';ll ()l i()s

l)iU it iì( llllllllil\'ilr) tlt' lrttlr ()t lll l)(lll('l(ì:, ( I tl' .1).
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l'lrlr o t'sllrlo tlo llr¡r,r tlc clrlt'r rllr lllrt itt tlo lvli'rlro
Anr¿rlonll; lìrrlt¡rl utili¿lrrlor; Jl'l I)()(()f;, nluilo:; tlol; tlrrrii:.

li¡rlilrrrr lrli'S lcrill'cllrllilitl,:r rlilt'r,'rrlt'r, ¡rrtllrrrrtlitllrclc.l,
l,,nlt('lluìlo, tl:. tl;ttlos (l( l(Ìnìlr(:t;tlllit tìit silil trtiil()r l)ltl
lc, nit() ¡tlttlt'rtttt s!'t ({)trif itlor (()nltit o., clt'ilo:, tlc pcr

llrir(,lt(r, ¡,titrti¡lrlrrrcrrlt'tlevitlo ir l;rlt;r,lc inlìrrrr;rçt)tr:;
\'(rtr) rclit\':t():r() tcrìlll() rlr'r'irtttl:tçlt() cl:t lltnLt tÌo l)()\'() iÌ

():. l( Irìl)():; tlr' lrtt:tlitllrs rlt' lt'trt¡rr't iìl lt¡:ì\ ill)()jl lt t it r t¡llt

\'ir(), (r (¡r(' ittr¡rt':r:;ilrililtru rrnllr ;rrtlilirrc tlo t ¡ r o clrvolvitlrr
tl()1. (lil(l(l:i. St'lìÌl)l( t¡ttt'ltltt'ilt t'illtll,'s tttr',litl,s lt rlilttclt
lr', l( rttl){)r, tlt'¡toi:, ,llr r'ir trrllr5;to, ¡r i¡ll un,r \ ill('r lui ;il,'
( i,)ttit(lo, ,\lct¡t tli.;¡0, t¡tt;tttilt, ilì¡ilt;t tìt(': llt:t lrrL;tlizlr\':trr
('\¡:;lrir¡l rl;ttlo:; tt.)'.ij;tll(l()iì r'nt:;ll,'(:i.ii\:t: ¡rr,rlrrtrriirllt
tlts, t'lc.; lrtt;¡¡¡¡ 1l.',.'', ¡():. r'il1 l('iltr): tlt (.olr:.i:,lt ilrtil. i\lrì
i,i¡i',,¡.()(1.rli l(¡¡ìl)(t,tlttt,tr \,ilt.t\{){-.tlrtttlrl,trI¡r,1,¡,t
tlii'nlt'lor'.t1. l\'lr¡it;r.; tl;r.; lctrr¡rt'ritlr¡lir:, llili¿trri:r: lrr':lt
ll,rlllrllr,r l,)lun ()l)litl.l;,lt'lt':lts tlt lorrn:tr,;ro, ;tlt,u¡nlr:;
rilrl|lr:l (\( t lrtlit l:, .Ìl l)ll(l, riil¡ì t,( t |0rrr1,irllr:; r(]nlI'l I

lr(rllrl).r\.ro,l,rr,l',,r l)('tlur,r\.tr¡ lt:,.urtlu (r lllcl('tlrttlr'
ll,l rrcl

'\ litt'lrl'i,r rltlltllltrl;t tlt t;¡il;r l)l\{) l()i olrltrl;r tlr,.,

IrtrIi, t()llll)(r5ll):, orrtlt' r¡ Ii¡ro r' .r (sl),':ìr,Utlr tlt' tlttllt
t()ilr|()|('il1(' ,1¡r r 0itil|ir litolo¡'tt lr :iit() ìillr'tlìt( tilrl{):, l)('lil
l't'llolrt:'r:,, lr Irlrttil tl,r lliliz;r,,:ro tl,'r'luio:r ¡rt'rlr., torrr
rlr':;t,,tl)()\()( ()il\(l(l(;til(|t,ltitrirl('titlltit( 1,.:llr'ilililìlt():;.

l':u rr ;t rtrt'tlitlr tl.r t orrtlut ivrtllr,lr' li.lrri, lr l()ll¡lr :l(.

lLr'irrt:tri:r:, l5(l¡rrn,lr,llit:- (i(- rltlr;r:,, It(ì\,r.ntc¡l(.lj (lolj.l5
|('\'(r'ì uliliz:ttlo:.. z\ lr¡r;ilrrc tlo.; lt'l,lr rrrr¡lrlr,r., ¡r(,riltil)ililou
(;tt¡t(l( riz;rt totlt;r:, (()ilt itìlr'tt,tllt\'()r':, rlt t'illtrì\ ltl(ì:,,
Iottl;rtltlo o uitlet¡li, tl,t tolt'ltllivitllr,li lt't tttit lt tttt'tll¡ rlir
l)(ìç() ilt.ils rclìtr.,cnlillr\,,1 (llt Lu:ì ltl()l()t't,t.

\() (ì:;l urio ltirlt rttlilr,unit t' tl;r ll;rt ilr tlo \lr11lj1' ,,\¡¡¡;¡
/()tllt.i lr)rilnl iUtitlt'lttlos l.l lt:;lt.; rlt'l()rillir\'il(l l¡lt lltst'
rt!Ìu:r, ('lì'lrlrtlos tr¡r l7 ¡,1rç1¡., r'\l)¡()ritl(')no:, [.lilizou :.1'

l¡tiltlrclr, ()s (lil(l()s tlo lcr lr¡rllillrtìil1() (l(' Nrr¡'rrt'rr:r ¡1 \\/t.¡
clrc (l1X'.1). errlo., r,.rlort':. l(ìltin r()ntl)iuit(l():i (.nt t(.litçit()
It0:; tl0s l)()\'()rl nril¡r; t((('nl('\,lir'il(l() itl)li(.ttllrs to¡rl()l¡utt
It ltt'tL'ssirllrtlt'rlt'tt'rrlrolr,'tlos nrit¡)ir(,. l)cvitlo:ro l:rlo rl,t
¡tlitt()r ril rlos tlltrlo.r (lc I)lclisii() lcrcrrr sltlo olrlirlos tlt rt'

¡iisltit(l()t('s olrsolclrl:; (llrrrvt:o Sltl t' .lolt¡rsl()n " l ") ctìt
tt'lltçlro .ro:, ¡¡¡,, ,¡. , ()s l()sl(:r, Irllurr :,clt't itì¡lililor, r:t il(.t ir)
:.iillìtcnlc, ol):i('l \,,ilt(l() \(, () \,()1ililt(. rl():, I ('cltl)(:t ittltrs t: .r

(llriìli(lit(l(' rlos rcgisll()\. I iultl)i.nl totit¡u t lttlrtrr:rtlos lÌrit
lierts tlc l)rcs:,ilo v(¡:;u:i l)lolllrrlitl:rrlt'rltr lttortlo coln ir

l r t't¡tii'nt ilr vcr l ictìl t' ltor i;orr l¡t l (l( 's l (.sl (.s, r'()t¡t () ()l) icl iv( )

tlt'sc olrlcr unr;r ,lt:lrsirl¡rtlt. rrri,rlilr tllr irllrur. rrt'ct.,;:,,iritr ¡l;r
tit () rìr'll('uln tllt r,rrt.r11¡;¡ ¡rolt.rrcilrl, n;t lc¡rliìlivit rlt.t'lul¡irr;rr
() ( lì'il(r rirr t,r,ir¡r,rr ito ;01'rt. ('.,j1(: Ir;tt.illlr'lIo,

( ) cilt rrlo rl;r t'rrer ¡lirr F()l('n(:i:tl (r'lt r rrçlto ¡rolcnr'itr
¡tt¡lti!it) olrctlcccu it ('\llll\'ito rlt, llrrlrlrt.¡t (1,)5.ì) c, o irr
It't r ;rlo (lr' ( onl(ìt tìo rlo:; rrr.t¡r:rs rlt' sulrcr l'icrr. Iolt.lreitr
ttti l I ieit loi ;u llit I lr,lo r'onsitlt.r iut(l(ì () (.t | () (lr. l)t ('(.i\it(l
tlo ; tr'¡Ìi',1I¡ttloIt', rll' ¡r¡1'..;;¡,¡.

I I I l)lt( )t)l N /\ t\t t( 
",\ 

Rt, ( ;t( )N,,\ I

.,\ tli'l,tr:;içlro r'r'olti1lit.r ( ilr'()litr'rliLrr tl:r lÌ:t. i:r ilo
l\lt'tli,r '\t¡utz,)nit:; r'()n(lu./.irt,r L't¡r,r:,i,,lrt, rlt.l:lrlr: rlr.
:lll()t:ul''nl() rlo:. rLus l)titì(i¡),ti..,rt¡rrtl,.t('.., ni)\ ll;ulto;,

2.J3

rì()rlc c sul, f ()rìiln(l() s(';trr printi|ttis;uc:ri rlr: tc(rittll,t.
()r, trr,;t¡rorilo., tll st'r¡rri:rrt ilr I't.l r¡ro ('lrrlro¡rrlt.l:t I {)t
rìr:t\'()('r Nollr ()linillr c ll:ritrr[,lt urflrrt:rrt ilr¡ll rr;r:;:rli¡ti
rllrtlt'tllts irl'.uiti l)(rtollrrrlc:; (lit.;('çiì() st',linrt'¡rl;u tlr.l.rl
iltilltrririr rlilc l)()(lr'ilr i¡t,lu.ti¡ ¡t iillcl l)t('lit\'.t() rlt zrrlllt:,

l):,ctlrl() cslitl',tìllillcri ttL|;tlttlt¡ttlp lts rt'ttlltrlt.itltl; r't,tttli
çr)c:, lrirlrotli¡riuuir';tr,. l:: lL' i t¡¡¡r Ilrlo .nrti;rl r. rlr.\r. Lt l

(orìsl(lr'r;lrltl r¡l¡ltttilo tllt tlt.lt'lt¡tiil,lçit() (l()'i \jtl(ìt('\ (l(.

¡itllrlrt'ttlt'ntcrl¡(r (l('¡lcs,;;tr'. it:.t'tclt ill)li\']trl():. l(r (illcll
Itt rll¡', 1'11'1'.¡q,r('r. l)()t( r( r('nì('lt tùil (l lulrlrel I, l()\ l; Nt'rlli:r,
| ')liO ),

\r t rll l t l;r1 o,'., L':,l t.tl ir'lli l ir'lr:., i¡llt'l t':.:.t' ( \ l)lotltl ()

¡io, iortlitrrri,llrrlt' l('f i(rrì:tl ( :t\ :j(.(lu(ìn( lr:; lritlllrulic;r
ilrr.'il1(' iii()1.ìillr'ri, i'(ìil(llt,/rt lrrr¡ lr irlt'lll il ¡clr,,;rt' c ililiili:,c (l('

,lli: ,,i¡lt rrr,r¡ l¡itlr ol,r'rrltrl,itrr:, lrt rn tlcl illi.lttr,. :islt.rn.r lr¡

rlrol', olorrto ( ¡tr llrlltilr. lrr t r.il,l,'tl¡t lrirltol'r.olr'l'lr'tr
Silrrt,l ()ttiovir'i,ulo. t ) ¡r¡i¡¡¡1.¡¡(ì ( t{.1)tr.,t.lrl,tilo Plrnt,i
lìitlntr'nt('l)('l\)\:trt'lritos llr'trro nu¡illlro:, tllt Iot¡¡¡1¡t,,,t
i\lotrtt'\l, r,r' rit r ltlo ir:, l,l;t., ti(':ititr',1(lit:. ( :tt :l( t(.r ¡\l lt ir.,
tlt rr'.ttvlrlrjtro. ():;lttt'ltiltrl tllt l',tr, tllt l.ornItçlro ll;riltr
l,lt ,,' I r'¡nr,t\'ito l,ilrr tolttlrlt liil1l o st\l(iltit, tl)('),itr (l(.

:;llill; r'r)ll(li\'ot', rlt t(':r('t \ll()ti,rS rilt'no', l,rt,()r:trt'1t,.
( )1, lttL tlilo' rl,t l o¡iltit\';to l\lotrlr' .,\lc¡'rt' ll(l:,\il( ilt

(\l('ll\tl r'(rtfittt¡iil,rtlr' llttt'lltl,' 1,,'ttììrìlr()t(),;it!
t ort:;lil uinrlo .;r' 

",,,¡l' 
jt'tivo 1 i¡111¡¡ ¡ll()r i() l)r lrr i|lrl plu ;r

ltliltot;l l)(rt)(l(): tlr',,llr lltt itt.
() r,r:l(ilr¡t ( iill)(,1|l(.t() r tl,'lrr¡rrt.trl0 rIt ,t¡lr llltrlt'

r,ulr('ri()r ¡r, lorrlir:;titol; lilr,r.; (':l((litìt(illrìr. (lilrilti((), rlit
I Ot nr;t\.r0 lllriltrl)it. l('n(1(l \(ìl()l)()r.l()\ ()s il(llti( 1il(l()r, (lil
I ol nl;r\'.ro ( rrru,i (l rrl .l). ( ) rislt nr;r lrrtlrolr'rliit o \ilrlo
()l(l()\'l(lillr() ('1()lrll)rr:il() tlo: ;rt¡rIlt'1().; tllt I()ililit\'lt,)
'I l trrr lrr'l :rs st ttrl,r llll il;ttlrl r't r l ir',tl (' :,ul)( t i(,lt)r.nl(. 1)(.1,t

st'r¡ttt ltt i;t rlo I )¡ 1,1¡¡¡i¡¡¡¡() (' l)or :.t'tlirttt'ttlos l¡tiu:; iutl rli(ì1,

:;trlrj;teettlc;, lttllirtrlo (r (.lnl)it\il¡nr.nl(ì { trt,llrlillo (l il,.
l).

u\ ittt¡rotllrrrci;r tl;r ;rnitlis(' ,lo sil,ltlrr:r Siluro
()ltlovici;rlro, c:jlii nit vr'tili(:t\'.ìo tlo st:nlt,lo rlo llrlrrt ln
tllotli¡llirl¡ir'ttùnlt('cl;l(':il:,1(ltìitt:ltt¡trt'lt't¡rrt,llr,.i.solrrc.
l)t)sl() ( lttlrottilr'¡() (l(\,i(l() :ì ¡,r¡s¡t',,, (.slt.tlillliilie,t
irrlcrr¡¡crlirili;r (l:rs (iurìit(lirs gt'rlrrlortrs (lìrlllclltos lltrrIt.i
t inlrr ) cln r'(Ìll\:tì() it iutì l)()s os si:,tcrnlt i.

( ) cstligio (l(' (:()nìl)il( lirÇlo tllr lllrt:itr I,lrleozitir.lt rlo
I\tr'tli,r Arrr.tzorlrs orrtlr lr itluirÇiio rlo IIuxo lttit\ ilit(:ionitl
('rnl¡il)('t() t.¡rrt.¡rorrtlcr iutlc, L:luiì(lr:ti¿¡r ¡t lltst,rnltlr¡nt n;t
t'lltssilit;tçlio llitllotlin:irrrir'it (lilri lrltcilrs sctlir¡tcntiuc\
((',rrr:;lrrrr t'l il1., lt)/51.

A t'tlttr¡lt (,('ilsil() rl0s ¡¡¡¡¡¡¡;¡.i,lt, stt¡lct I it.rr' ltolt.tt,.irl
llltlltir'lt tlol; sislcllt;t:; ('lulronilì'lti t: Siluro-()rtlrrvicilultl,
otrjclivorr iut:tli:,lu .t:i Llirt.\'ot.s tlo lltrlo lrrrlrotlirr¡rlllreo,
irs (1il:tiL :ilro ¡rt'r'¡rt'rrtlit ul;tr r.t; ir:; crrl r'.r:; t.(lìtil)()t( ilfi:ti ,

r'()nl()ltit(lir\, Assirn, lìrr;rrn :iclceion:l(llì\ zonil:l (lo ('otì
vt't ¡ltittr:irt t' <livt'r ¡lúrreilr tlo l lr¡xo, ll¡rlrttr (' itll()\ ¡)()l('n
, io¡nilrieo:,, ¡¡¡jo t,rrrlrolt,¡rotlt'(':,liìt infir¡l;rtrr'lrlr.lr.llt
.i0ttlt,ltt lt(l ittr':rl)()lt((\ ('.1I illilrltl rllr ll;ttilr.

( ) llt:tplt (l(' :,il1)('t litit' ¡rolt trtir)ilt,iltìril (lo sr:,1( ¡il.t
Ititlto¡lt't,lirrri(r) ( ittlrt'rrili'lo (( ltttt¡ro.. .\ /t'lrtlrtur, kl,
l ()l"i(r) t'r,rtlt'ilt ior¡ ;¡r .1.,, ¡¡¡¡rl t..; lrrl0illlrlilr.; l,t ilì( ìl)it¡ . ( l.tl'
ì):

(illll:r l,()l('llr l(ìnt( l¡lt;t ( )l'trlo., ,,\l('n(llt('r. ,/r)n;t (l('
(()ll\('t!'('tt, It (l{, Ilrlro lr,lrltttlo tlo Illutr,r tl,,'t( (iìtt,it

ll. tl¿ lltlv¿ ()¿ttv,tlltt¡, P.l .S. lðl¡o../.N.P. (.-;rrrr¡trtslr S.(j. Z¿:t¡tl¡tttst:kì
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236

rì()r'lc c rlc pt oviivcis irr I ilt r irçt)c, ct'tll r ili:;, :rl t ltvús tltl

l'irllltlttcttlos (tct:;tt¡1lr sccttrttl;tt ilt). A tlirt:çllo rltl cixtr

¿' l,-W cottt rltllcxiìo ¡lltrlt SW;

cixo tlr: ltlto ¡tolctteiitl Ablclrxis: iìltlilll(l() er)lll() (li\/r

sor llitlroltigit:o, clc rlitt:çlìtt lj\\ N I:, l)ltllìl(ìlit it() lr '

tìt:iìillcnl(ì ((rl I('sl)()llrlclllc,
cltlltlt ¡rolt:ttciolltilltiit tlc lvllttlltt¡r: lì¡l rtt;ttl¿t ¡rcllt r'trtt

vcr¡lirrtt'iit tlc ;i¡lttlts tltl¡ ivlttl:ts (lo lllrllt',t lì()llc, ( i\r)

.lc illvttsil() Alìitcil\is, t ilrl :tlttl tcf iotrlll tlc l'rtltrs
tìttttr c()ttt()l tl() \t'lììi t il t:rtl.tt I clltl it':tl¡lclrlt' llt:lrr tlcl i

nitlo. \ rlittlr,liìtl tlo ciro tlt:-llt ;ttlor¡llrli:r i' WS\\/

I Nlr;
t't.\tl tlt l¡¡1i¡,t ¡rolt tlt:rltl lii,r I\'llrrtú:;: zt)llit (l('il¡r"ctl;lìtr

tlc lltrrtl, lt:;:ttlcilrtllt il() ('i\!) tlt'Alr:tt':txi:; c' l)l()víl\/(:l
nìcnlc cotllr,ll:ttllt pclo lììtì\lll() :;irlt'ltt;t tlt' li¡lc;tttlcttlo
SW Nlr:

- (ìíìllr:l l)(ìltltii()lììillic;t tlc lìl¡rsililr I t'11'tl '' ¡\ll'r tlc
('r¡|,:tt L: IrtrtIIttItIiIt'l i¡tIt l It IItt irIIt¡ttIII:;, fI)|III)()\IiI'i tI()
I lttxo tl¡t llttl tllt :;trl t' lttliltt cltcilts, \'()llì ( ;ti¡llc¡tlo tlos

('i\(," l);tt.r I r' W, I,'!,¡r(tliv:tttt''¡tl,

,A ¡ro:irr':lo c tlitt'ç;t,r (ltl\ r'i\()l tl,l:; lttt'rttl:tli't:; ttl;t
tl:t:;, ¡rtt('((¡ll'llrl'('lit c\lt'ltroLs tlc lttllìril'r t('l'l¡)ll;ll ll\1il

Iti¡rtilt'r;r'i'tlrlitr¡ltlrtl:r ¡rtl:r llrlt:r (l( l)()\'():l (l( r'()llll()lr'llll:'
/()ilt:. ittl( t rrrctli;tr ilt:; li: ;tr clts t lt'l iVlrlltr'ttlt' ttlll¡tt'lrtl;t"'

[;rrlr, llutlr,, lr itlcilr (l(':'l.l l('ll(lcllcilt st'r it ,lt' ';ttttt;t ittt¡tot

littellt ltlt ittlt'trt lt'r"to tltti tttll¡rlt:; llitll t'tliltltlrtit ():i ( {ìlll ('5

lll:llìil:'(l( lltlrt,tlt t;llrrl t ril;rtlitlllt )'('()lil¡lli(rriltlt'lvt
lltt rto ltír't'l tl(ì :li\l('lll:l t ltt lroltilt't o.

( ) llllllìil l)()l('ll( i(lllì(lll it() tlo I'isl"lttlt Silrlr"
( )ttlrtvir.iltlto (l ilt. l), tlt' ttlctlol toltltolt' tlc tllttlos, lìri
irtil rtr (ìitr;lalctizltçli.r tlt'llllì.ì /()llil tìt'tollvt't¡'.ettcrll tlt'
nr('lilll() cirtr tl¡t t'ltlltlt ¡rolt ttt iolttt'l I it;t tlt' l\4ltlt'ttl:' il( l

rurr rclctitllt,ctltltlt¡zitltl,rit illtt'll)l('lit\il()tlt: t¡trt lltlxo;ts
tt:tttlcttlc ttltt¡rtt:llt :itt'¡t, cttilt ¡tt¡ri¡l itrt¡r'rtl.tttt ilt (\lil ll¡l

({)rìrliìl;tç,i(} tlc tlttl tlilt:rclreilrl ¡rrltt'ttcioltti'lttto:tll:tvi:'
rlo rttlrit:ltttl,r lÌltttt'itittlt;t, ¡ler;ttlol ¡rtittti¡rltl tl;r lrltt:ilt,
n() scillitlrr tlo tt':;elvlllirtlo I\l0ltlc Alc¡irt: .

Iilologrrrs N

l-lttxo tl¡t t:¿lor tto Mé¡lit¡ At¡t;tzt¡tt;ts

ot¡tlt

(:()NI)lI'l'lvIl),\l)l,l'l í,RMl(lA l': l"l,l.Jxo l)t'l
ci\ l,ol{

.\ ¡rtcrlitl;t tlrt cotttlttl ivitl¿rtlc ti'l ¡llicit tltr íllltoslr;ts re-

¡rrt:scrrlrrliVlts tllt ll;rtilr tlo IVlctlitl Alttlt¿olllts lìri fcita

rrslr¡ttlo rt li'cllic.t tlil t:otttlttçli,r cslltt:it'tl;'tli;t ¡l¡ ll1¡¡rl de

elrlot. I or trttllz;ttlo o lì¡ltttcllto tlc Irlttr.r tlivitliLllr etrja

tlc:;t r iç'lttt ¡tttrlc ;ct clìt()rìll íl(lil clll ('ill v¿rllr,r ( l 9ll l ).

\,l lrlrr'l;t I ttl()sll ¿t os t'illtll t':; rlri'tlios tlc t tl¡ltltllivi-
tl:rtlc lc'nnrcit (los tlilì:rcrrlc:; lr¡ros tlt' ltlelllt cl;t lrltt:i¡t tlo

lVli:rlro ,\nlt¿ollts, ( )ll:.t:l t¡t se lt l;tllllislit:lt vltt iccllttlc tle

Ii¡ros lilologit os.
\lirt tllr ('rlì(llllivi,l:rtlc l¡llììi''ll llo cr'llttltr s(:(:o il

'l'lttrclrr I Irttt:;lr.t lr t()tl(llllivitllrtlc li'rrtti,'lt (lc illelìrl()s,
siltitos ( (iìl('lìr't()'i:;illlllil(l():i tìollì illllliì:iitlitt;t coltt

.l.lS.(XX) ¡r¡rttt tlc s:tl, t¡tlt: i' ;t slrlitritllttlt' tllts ltllttits ('lìrìoll-

Itlìtllrs rttlllllltlttlcltlt'('llì lìl('il:' (l(,'lì('lltlllto. Âlìrl.t os li-

¡rr,:; liloltt¡iit'()r. .tl)r cs{'lllil(l()s lìil l ;tlrt l;t I , lltrlllri'lrt lo-

r;uìt ttlctlitllt¡ ll:i tt¡lltlttltvttl:t,lcl' lt'lllll(il' (clll

nr!itl r'tt1.1.."( ),lc ()llll():l lipo:; lilolr'rl'it:os tllt Itlttilt:t s;l

lrtl: I'l()\('nrl() i,(rì; l)tltlttit:lllo ì,()S; Ar('llil() L()lll

((ìnl,l()rr('r:r(lo /.'lS; ( ottllo¡ìl(-'lll(l() tollt iltlt'lr'ltl'tç¡ìtl
rlt lt'llrlllr,r .l,l(); Àlrttlrillttottt ittl,'ttltlltçltotlt'tlt¡lrrlttl
t:r l.Ì..1() c :iill rl() ( ()tìl itltct, ltl;t1lt,r tlt' lolltt:lllo '1,.ì7.

,\r tottrlttlivi,l;ttlt':; tttr)rill:l(lll:; tllt l;rlrtllt I l';trl lt::;t¡ll.ttlos

tlc rttt'tlrrl:ts ('ttl litl)ollllt'rt io ¿ì lt'ttt¡rt't;tlt¡l;t tlt' .1O"( . ( ot

tcçor':;lttt.tlttltl'litlttl;t:;¡rlttltltitt:'l:tt;teo¡ltlt¡liritl;ttlt'lcr
tttir'lt tlr' l,r.ltlt: l)()l()r'll:. il ll'llll)( l:ttttt;ts t:lcvlttl;tr'

l olltllt tlt'lt'lttritl.ltllt:l ltr; lì()lositl;l'lt'l; tlt /'1 lt¡ttotlt;ts
tlt lttt'ttiltl'; c:;illilt", t¡tlt'tt';ttlltttt lll¡lllil l,'lltçlt,l ¡'.''lltl ¡t t

llr ;t lr;r,i¡,, tllt tttt\rir l)()lr,:itllttlt'\'t'l ill', l)lolttrl,litllttlc,
tllttlu ¡r,'l;t ('(|tt:I\'it():

,1, (),1.ì cr¡r ( 0,O00 ì Z) (l)

'/, i' r Irroltrrrlitllrrltr t'tìl rttclt():;. lt:;tlt crlltt'ss¡ìtl

Âr r:rt ilr r

Sillrlo

l.ollrr.lllo

(,'rrktri¡ irl

Ânrrlr il;r

\rr I

I)iltblisrtr

l:olltc,llro i ill it:rr

.\t r,'rtil rt t'otlt ittl ct t ;t l;tr, ;io rl,' lì'lltr:lltrl

At trtilrl (lttitt I zll icrl t'¡rtlt lltl tllt

Iiollrr:llro r:/urtttl l i l:t

(r,l

Ks.',,,1 (
l l I!::l I
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¡ìlo(lrr/. ulrr¡t l)()r(lsi(lit(l(Ì (lc I ìr,'ir Illr str¡lcrlicic c 'l(l'ir lì

¡rloltttttlitlittlc tlc'I ktrt.

l',rr.r rrl.:ll;t:; cottt ¡loto:itllttlt'4', lt t:rltttlttlivitllttlL: rl:t

r()r:lrir rilllur¡ttlit t:0ttt;i¡1rr;t K,., lt¡lto¡rti;¡111t lllrllt t:tltttlt\:¡1()

'irr sitr¡', ¡rtttlt: st:t cltlcttltttl¿t c()lll() ir tll¿'(liil lt('()lrli'tlicll
tlrr:; crrrrtlu l ivirl;ttlt::; tltts I'ltscs ¡tttt ;ts, ¡totttlct lttllt'; tlc ltcol

rlt, r,,ilr )\'l¡.' !()llllìl('., ll,l( it)ll,il it)li,

/.t/

orrtlt: l¡ i: ir tcnr¡rcnrlr¡llt lì ¡rrolrttrtlitlltclù z ., 
^,'lo 

('

Urììit l('ilrl)(:r'írllrr¿r íultitllirilr. r¡ttc ¡t()tlc scr lr lcilìl)cr:llu|ir
.lrt sulrctIicit', K i' rt torltltrlivitl;rtlt' ti'ltrtit';t t't'rtt'sPotl
tlcrrtc li csl)(.'ssllr'ír Az, t¡,, c o llt¡xo clt'c:tlol tut sttpcrlit:ic,

!: ¡t Ic\islClrcilr túunicir cr¡rrtrrlltliu., : 4'lt i: tltlrirlrr ¡xtn¡
rrlrlirs ¡rs rr¡litllrrlcs tlc l,rclr;r ('nlrc ir r,,¡,.T\li.i. c ir ¡rrolrrrr-
tlirl¿rtlt: 7. 

^. 
() lluxo tlc c,rlot rltt ¡roço, i'cttliro o[rlitlo

.l¡ irrclirnçllt) rltl ¡',¡ ¡¡f i,., tlt: vrtlolts cottscculivos'l'¡ vcl'

:irrs;r lcsrslIrrcilr lL'¡.rnitir (unnrlitlivlì otrtitlrt íìli) ir l)r'olurt'
,litl¡ttlr: t A.

Nlr irllrnrt coltr¡lir tl¿t l¡tlrt l;t I vcìttt lir;lrttlor' or; vltlo
lcs irrrlivirlruris tlo llr¡xtl tlc crtltlt ¡ltut clttlit ¡roç:o, obli-
,lor; ptrltl nri:ltlrlo tlcse rilo lrcirrur,.rssi¡¡r eonro tut tt'tcr-'it;t
ctllt¡llt tllr rttcsntlt l¡tllt:l¡t ltllittc(ì('rlr os v:tlorcs clos ltlrt
tlic¡rlt's I'e()ti'r'nrir()s rilrc lilr iurì citl( t¡lit(l()s ítlrit\'ós (liì r'rr

¿iro rlo llrrxo rlc rrrlo¡ t tlrr co¡rrluliviLllrrlc li'r rttitlt ntú(liir.
l )ivitlrrrtltl-l;t' ¡r (ìril)( ssur ¿r tlt' t t,r'lut, r:()nll)¡ ccrì(l¡(lrt cltl ¡ t:

ir sup{'r l icic lrti' lr ¡rr ol rrntlitl:ttlt' t'rttlr' lìli rlrt'tlitl;r tr irll i

nlir lcutl)ctitlurit, l)cllt r'(ìll(:;l)otì(l('tttr: li'tlttit¡t ttltllttlltli
\/lì, l()nr¡rr trlrlrrlos ¡lrlr cltrl;r ¡roçt' or, vlrlotcs tllt totttluli
vitl¡rtlr' ti'lnlit:,r nri'tlilr. (luc lrpil(ccnr nir (luiu llt toltt¡lt
tl¡r'l ¡rlrt:l:t .1.

Â rlistr ilrrrrçllo tlos rrlllort'i tl,' llr¡ro rlt't::rlor ,l¡t ll¡t
iilt i'rnoslt,ttlr no tn;rp;t rllr I;i11. :ì.

()lrst:rvlr rlt', tlt':l;r liltrrlrr, rlu('r) Ilu\() tlr trrlol vruilt
r'illrt'0,'l,l lr I.,17 lrtrtl, (ilr .\, (r{)rlr lillì v:ll()t .lttotttltlt, tlt:

llttro tlt'cltlot tlt Ì,.ìI ¡rcrrl. etllr,s À (()rr(sl)()rr{lt'trl('v¡l
ri:r1lt0 tlr'rÌ[rtlit'lrlt'('iilil illt llrixlr tlc s,.ì ]fì,5"( lirrr. N()

!'nliilrl(), il ('()il(lrrlivitl;trl,' l('l llì¡(,1 lrrt'tlilr tlc tlttl:t ¡r,rçtt
ilit() itl)r('5('illit ililllr lrtit;t t tlilr'r,l)()ll(l( lllr' tlt' r':tilltçlltt.
Scrr r,;rlor nrùrlro i rlt' .1,7.1 r O,.l.l rttr:tl r'ltt.:,."('. t ) tlr':;
vio ¡r;rrlt.to tl;r ¡nt'tli,t r,'llt'lt'o 1¡l¡1r ¡',lttt tlc tttrtlì,¡¡ttitl.ttlt:
(l()r; vlrl()rcs irrtlivitlrr;ri:, (l(,' r'()tt(lttlivt,llt,lt' lt't tltir lt, \()trr(r
l)o(l(' :i('r vislo rrr I rrllclrr l. l )t':,lrr l()l lr,r, ir:; t'rrt r;tçor'r, tlt'
lltlo tlt'c:tlrlr rrllst'rr,:rrll:r rto ttlt¡r;t tlrt l ip. \ ruio e:;l¡itt
.rssocilttl.ts;t r'lr'ilo rlt'toltrlulit,ttllrtlt'. Â lr:rci:r ('sl;: r':ttitr'
lcnziì(lr ¡t()r unl ¡iurtli,'tttc ttti'tlio tlt' ^l l ,S I lì,(;"( ' 'ktlt t'

I)()r unr IIuxo ttti'tlio tlc I ,0.ì r 0,17 /¡e ¡tl,'cnr'.s.
A gltttrlt: virrillrilirl;rrlt' (l()s vrl()r(':i tlc llt¡xo tlc clt

Ior olrsclvttrllr tut lrrcilr r:t:tlitttt('rìl(Ì tlt:ttt;ttrrl:t ttttlt r:x¡llt
r,lrçlìo t¡rrc tlcvc scl lrltsclrrlrr nlr Inovinrt'rtlirçii() (l('llttl,lor,
:rl r,rvi ri tl()s st'rrs rrliris iilr¡lrrr liurlc:, sislcilr;ll lrtltrilct 0s

Silr¡to ()trlrrvit:ilr¡lo t: (':ulronilrro (liig. ì).

l)¡s( IissA() t,, tN I t,,Rt'l{t,, t 
^(rA() 

t)()s
Rl,lsUl,t'At)os t)t,l trt,lrxo t)t,l ( ALoR t,l t)A
ilil)ROt)tNAMt( A t)^ tl^(:tA. MOt)t,LO t)t,,
l\l()\' INl l':N l',\(:,i( ) I)1, Itl,t. Il)( )s

A Ititl (ilt tc¡rrcscttlrt rtttt ¡r,,'tlrl tlc llttxo tlt t'ltlttt
l l lrnsvcr slrl l'r lrrt irr

lr l,r (lrsltibrriç,ttr rlt: tluro tlt't:ltlo¡ t'stttrtlll¡ llr¡ttel:t',
olrlitl.ts ¡ror \\'illiittrtr t't ttl. (l()7.1) p:rllr () (r'llllo tlc lt'tt
tlilltiuttcrtlo tlt'(ilrli¡rlt¡.t,or t'¡rot /it'litt';ki ,'/ rrl. (l()l'i5)tl:r
tt'¡'i:lo tlc \\rilrlt'r ( ltttvot¡ ltit lltllr¡t ( t''t'l A ({rll\'( ll\''ìrl
Ititl¡,rlt¡ lrt.rl loi () llì(\.llìi\llì(, i¡ltli.;ttltl l)(rt ( ''l( l; lllll()l( i

lllultt'r¡lietrt ()llitlt\lìr)tlt'tlct.tlol ¡lt'rl;tr;tlt¡t: I Illlltl¡lt
;t ttllt¡ittrltttlc tltts v:tlott's tlt' lltlrtl ilc t;tlot ¡llto 't i't t "¡ll

H tl¿ Stlva Carvalho, t'.F.5. Lòlxt,,l.N.P. C,trrrpos ¡r .S.G. Zct¡tttrtnt:kt

Kr I {t

(A l, I ll) K:l h,."

0,()7.1 t'r¡r ( 0,(XXrl /,) r (),¡ 
I

K,, Kr.'

orrtlc K., i .r r.,r¡ttlrllivitl.rtlc tl,t,igrt,r e K. ú.t,()tt(ltllivi(l.t
rlc lt"r'¡uicit tllr ttlltll iz stilitl;r (llollt:tlS(rtì ,t. l't:t li, l()7.1).

|:rrt¡t lrrill(), r¡tlitttrlo tcillit¡¡los iliusliil cslir lìit ¡¡tilllt ltos

t,llrrlor rlc !ìon(luli\itlrttlc lt:ttltitir c l)()r()si(llrtlc tllt:' 71

iuìr()stnts rlt: ¡tlr:ttilos t siltil,rs, it t't¡tt;tr,:.ìo ()) rriro Itrtttitr
il()ll, () (1il( il()s l('v()lr it l)l()l)()l il \('r'llilllr'('(lllir\'il() l,ill,l
rlt.lt:r rrrirurqrio tllr e ot¡rlt¡livirl;rrlc tlor. lu e nilo; c¡n Iurçii()
rllr ¡rorttsitlirtlt', rt ¡r;ttlit tlo ;tltt:;lc tlo:; tlrttlo'; ntcntit,¡ul
rlos;

K (ll

orrrlt' A l,.tl, lì l,ì5, 1,,¡t' ¡,, l,'lì r l0l
(:tl. ( nì.,;."t '. r\ ('(lltitçit() ( ì) lor ttt'tt' \'ill()l(':' tlt't otltlttlir I

tl:ttlt' l i't lttit lt tlOr ;t t:ililtl:; :;.tl til lttltl:, ct'til ¡'tlirt;t sltltillr cllt
Irtttç;to ,l;t ¡toto:.itlrttl(, :t ttt('ttos tlc I0(l'r.

,\ totttlritltllto rllt r'r¡ttlt1'rto (I) tt'ttt rt r't¡trit1,to (ì¡,
Ior ntcc rurlr lllurcit ¡t tlt' tlclt't ntitlu lt t otttlt¡l ivitl¡rrlL' lir
rnit';r rlol; rut'rrilo:; rlrr lrlrtirr t'rrr lrrtrç,ro rl;r ¡rtolrrrtlitl;trlt.

K

(¡)

('1 )

I'ilt :1,-ot li¡lir',rs vlrlor e:; tllr contlulivirl;rrlr' tturttr,r
tl;rs r,rr'lllrs, (()illrt 0 r'lt:il() rlt'lcrrr¡rt'llrlrurr, lor illilizlrtl;r
rt .,,'l',rrinlt'r'\l)r( ii.il() (('ltl¡tttltrt r'l rrl. I()l"i,l)

li Ll

I

lr'

'¡'
19ì
l7l

tlntlc K ,, (' iì r'onrlulivirl¿rrlc li'r tnic;t ntcrlitllr t t¡l l;rl,otltli,
lio ¡r .10"(' t: l i: lt l(ìnìl)cr:ìlulir cnr Kclvilr colrc:jl)r)n(lct)
It'lì lt'rrt¡rt:rirlurir (liì rrltlt:t'itt siltl' Nclllttlttltt lcttlitlivit
lìriltit.rl).u.re(,rri¡iir,rsv,tl,r¡,'srl.trrtttrlt¡livr.l,rtltlirrl¡i
ril e(ìrìlrr os clt'ilos (lc iuns()ltopilt tlt'r,rtlo li ltlrlt¡r'czrt
corrr¡rlt'r:t ilo:; ¡rrolrlcrnil:j (: l)r ()\ rrvcltrtcnle ir(ì l)('(lucni)
vltlot rlttt' ('\lír ( ()l rt'ç'rìtt ¡rttrlttzit iit.

( ) ¡rrt'totio r¡tilizrrtlt¡ l)iuir ;r tlt:tt'rrrrirr:rç;ro rlt' llr¡r,r
tlt'clrlor lìri o tl;r rt'sistùncilt li'r nrclt tot¡¡trl;tlivlr ¡nlrt'tlt¡-
zitl0 ¡r0r llrrllrrrtl (I(.)l()), (llrc c()ilsrsl(' cnr rcl,lci')niu .r

l('nrl)('r irl ur ir ir ttt¡t¡t tllttl;t ¡lt ol trttrlitlrttl( ( (irtt ir r ('siril(ìtt( i.t

lcnnrcir rllr srSiro ltlol,rf',ttlt tltt srr¡rt'tlt(r('.ll('tr ¡rtolrrrttli
tllrrlt' t'nr,.orrsitlt'l.rçlro. lrsllr licrtit;r i t'r¡rt!':,sir l)('l.r
('rlilil\'ll(,:

I ,\ l,r | (l,r
/(l K

{(r )
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l)lrrilvr'l ír()s (l;ts ii¡cits lltt:ltt:it)lllt(lils itcilììít, tltllit ('xl)licll

ç¿l() (lcstit vltl ilrlriliLllrtlc llll() l)()(lc scl (Ìt)ti(lil viit lttccltltis

rìlos I)urillllclìl(' (lc c()ll(ltlçlìo (lc cirl()1. Slllitlì & Iirrllcr

(1977) cstrrtlltrt(l() o lltlxo tlt: (ì¿llol llit l'ltilitl¡r vcrilic:l
riüll (lllt :ls sLìtl: ll()víls (lctcllllilìil\'Òcs villiil!illll (lc

1,.ì ().1 f(:¡tl/cttìr.s, cslilll(lo lclltciotl¡ttl¡ls its ¡rttt¡rtitltl:t
rlt:s tirculrrlt!ri;ts tlo Lrxl(rllso si¡ilclllll ll(ltlil'(ìl() tlltt¡ttclit tc

¡3iito c, t¡ttc tlcttlto <lt: tlttllt l)oç() its villillç()c:; ll() lltlx()

corttlr¡livo cntttt lttritrrtitllts ¡ì collvL:cçil() lú¡lttit¿t loclrl. ()

nìcciutisttì() rlc tcltltlli() tlt't:ltltlr lltttlll['ttt Illl() (:\l)llclt ()

conrl)or titttì(Ìtll() (lcslll ilisll itrtriç:lto, lrlt.ilr visllr (lllt' ¡ì(ì

ltllunl coltlIlts(tl tlt: etllltltttivltlittltl il t:lttoltlI:ttlo ltil lllt

cilr. ('ottsiclcnrçt'tcs lr:irtit:its (('lttslltu' Ñ .l¡lr¡lcr, 195()) lt

rt's¡lt:ilo tlc t:tttttlrtçrio tltt t¡tlrll vilr tltccltttisl¡l()\ (l('e()ll

trlslc rltr \:()tt(lllli\ itllrtlt ti'r rlticit I't'vclltttl (ltl(: l)lll:l lllllil
b¿tciit trl lotttt¡t <lt: ttrrr eli¡rsiri<le, t, llttxo tlt't;tltrl tlillti
rrui rulilìlrttt(:tìt(ìttlr'lto lott¡'.o tllt ¡llt'stttlt c islo ttlto i'oh
st'rv:ìrlo rr:r l'i¡ lilr.

Sc ir ilisltilrttiçllo <lt' llrlxo tlc r'ltltll tl:r lrill. (r lcllclc
rtrrtlitltc¡tl0 tlc ir¡ittlt stllllt:t I littclt c ()1. sll(('{sivtlr ltll0s c

blri.ros rt:lrtlivtl; slìo i¡ltlic:lttlott:s tlc zottlts tlc tlcst:ttglt tlc
li¡lurrs ¡,r ol r¡lttlrts rììltis (lrt(rtll('s (' z{)ll¡ls tlc t cclt¡ llils' I (ìs

l)(Ì(ìlivíìlllclll(j, clllll() (:lllt\ 7(lllilS slltl Iitllt;ttttcllt()s ()tl

lr()rìl()s tlc itttt tlsiio tlc tli¡tlritsro. lìstcs' tlttrlrlll(: o l)loc('s
so rlc ilst:t:r¡siìo tlits I ()cltitii tllt lritci¿t, slio I t itl ttt;ttltls .ttr

ctìlfiil ctìt c{ìltliìt(ì ('ollì lrì( llil\ ltil¡s t', ('tlll';('(lti('lll(:lll('ll-
Ic, rtrlt¡ttitititltt t¡rttil ¡tt:t tlrcltlrilicllt(l(r vclll(:íll srrlitictltt'

l)iuir (:¡rtì¿rlizitt lltlttlos ilo l()llllo tlc: st¡lt c¡lt'ttslìtl. Ntllllt Ñ

Arrt:s ( l()tl.l¡, cstrrcltttitlll it stlllsltli'ttcilt t lt cvoltlçilo lt't'

trlrticlt tllt ll;tt:i;t tltt \4ctlit' Alìlltzrttllti t' t'ottt lttil;llll (ltlr'

rrft('anrcnt() ('(slirittr)(:ttl(r tllr liloslt'l.t ittt¡llicltttt (Ìlll (lll('

ir cr()slír c (ìs scrlillì(rllltr'l lltitil, ltllli¡i()s tlt:lltt'lillttltts cttt ii
nt¿t clit l()rìir tillcit(lit, rlclcltt st:l lltlllittlos il() l()lì!i() (lil
ll:rt'r l .

N.t iltlcr l)t ('llr\'il() tio:; clcitos pl ()v()( lt(l()s ¡rt llt,ll trlt

çtio clt' cortfì()rt('trl(' llitllt,tli¡llilllito t'ttt tcllt;.it) it{) l1( (l

li'r nlit,.r, (lr'v(:rn():, r'()tt:'l(l('t lrt ltllÌtrtts t l ilúl i()\ t'rl t,titlo''
(lit ('tl{'tls¡t lrilrliottr ltl iit ¡rt'st¡ttis:t(l.t Lol¡l llrotlil i, 'l\()( ' I
;rtllt¡rllrqt)t's tlos ltttlott's tlt'rtt' tl itbltlllo. l'sstls L I ilcl tos

s.lt) t t':ltlltltlr):i ( ('lllllll('l ¡ltltll lt \('l'l¡ll

) 
rr,,v, 

'*^nai,., 
',
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(l) rtrrrrrit ¿orla tlc e:tlltvcrS,ô¡lci¿r hidrcltli¡l¿ìrrlic¿l ltsso.ìlil-

cl¡ a r¡r¡r ¿rlto f'luxo rlc r:alor c gradit:ttlc gcolÓrltttctt,

tlcvc-sc csl)cr¡lr tllì¡ lr¡¡)c¿ll¡lcttltl clc llttttlos ii tltl ivit

do I'luxo tlc åg,trit (Fig. ?a) (:, l)ollallt(), tttttit silt'titçlìtt

f'¿rv()rírvcl cllt l(ìl lìì()s clc pcsqtrisit tlc hitlrocarbottc-
t()s;

(2) nurrta zott¿t dc tlivcr gCtlt:tlt ltltlrodrlr¿i¡¡trclt, llssot:tiltl:t

a tl¿rixrls grittlicrttcs ¡',t:oti'ttttit:os t: tltlxo tlc citltlr'
potlc-sc itv(Ìtìt¿tr ttttta ¡lossit'tl tlllr¿ttl¡t tlc Iltlitlos
alr5ctonc:s ¡rol irtlil{r'itç<)cs (lrig. 7b);

(3) st: a tlivcrgôrtcilt dt: l'ltrritl t:slivcl lclatioltlttlit;t ltllos
llt¡xos <lc c¡tlo¡ c: grittlit'rttcs gt:olÚtItticos, tllllll lllì()-
ltutlia ttil ttric¿t t:tlrtvcclivtt ,lcr t:t ii t'r¡lliclrr csllt sit t¡lt

çrlo (lrig. 7c).

l,ogicrttttcttlc, t:slcs ctitórios ¡lll() siitl t ilìitlos c l'ro-

tlcrtr 1lr:ttttitir sitrraçt)cs itttt'ttttctli;irilts, cottlìltllì(l ilri c¿l

r¡ctcrislicirs (:slllllrllltis c t'strittig,r¡ilit¿ts cllr tr.tcilt sctlr-

rììçrìtirr urltlir;lttllt, itlútlt <lo ti¡ro tlc Ilttitltl t:s¡rcrltdo ott

l)rrÌscttlc tttls tli,,ctstts llltrt:os t:x¡rl0tlttr.rti,ls tlcsllt llitt:i¿t.

()s rttir¡tirs tcgtottitis tlc llttxtt tlc cltlot (lritl. 5), str

pcrlicic ¡rrtltrttctrttttÚlticlr (l'i8. .1) c ¡irirtliclrtt'¡1coli'ttlttetr
in(cl-vulur (l() str,tcrìtir lrirlroltSllictr ('itt lrtlrtilcro (lrig tl),

t¡rriuttlo itttcr¡trctittltls t:ttt ttlll.ittltto t: ittlr:8tiltltls t:tltlt tr

iilr:at)ouço cslrutufltl l)l()l)oslo llillil il llittiit (('ill)tlt(),
l9tìó, c()rtllltìicltçtìo vt:rlrltl), rt:vclltrltt¡t ittlt('-
consistcttctas si¡irtil ictrt ivtrs, crt.ilts cltt ltt:lt'l isl iclts sllo:

(l) a c¡rlhlr ptttcttcittttt(:ltic¿r (')bicltts-Alt:lttlttcr ctli¡lcitlirr
c(ltìt tlrììíì f;rirtr tlc ltllrls',itltlrt's tlc lltrrtl tlc t'ltlol t:

gratl it:ttl c ¡1t:ttl t'rttt ictt, citl ltr.:t ct iz¡t ¡ttlo tt¡ltlt zo¡¡¡ tlt:
c()rìvcrgcrtctl tle Ilttxo lritlrotlilrartrit:o c tlt: citlor;

(2) o alto ¡rotcttciotttÚltit:tt c (ftl¡rari sti¡rct¡rtlc-sc ¿l rltìl¿t

artotrt¡rli:t dc I'ltl.tct tlc t'ltlol- ¡rrovltvcltttcttlc irl llrlcrl .

ciatttlo o ¡raclriltt tlivcr¡it:ltl c tlo l lt¡ xo lriclrotl i rriiltl icrr

naqucla Icg,¡¡ì();

Fluxo rle calor ttt¡ Mócltrt Ann¡ott¿ts

(3) a c:allra potcrtciorttÓltica clc llrasilia l,egal, borda sul

drt iirc¡ tlc l'apa.it'rs, stll)erpÕc-scr c(,llt I'ltììa an()mslis

ttc alto gr ittlir:ttlc ¡l,cott'rtltico intcrvalar, cujo padrtlo

cstcrrclc-sc itlir o cixo dc ittvcrsãtl do Rio Maues. Fls-

las obsctvttç()cs csliì() stt¡ttltriltlits rtit liig. (rh t¡ttc tc'

I)r'(Ìsctìl¿t it scçiio AA' (lrig. 5) rtloslra¡l(l() () c()¡l¡por-

turnLlnI() tlit clcvaçilo potcttciotltÚtt ie a vct stls tlistâ¡-
t: itt;

(tl) o cixo ilc rtlto l)()tclì(ial Ab¡ca.xis t: crlincidc¡ttc coltt

r,rlìlt zolìír tlc lluixtl llt¡xtl iìc cltlor c gratlterttc gctltór-

rtrtco, sttgt:rilltlrl ttttt;t ;ìtt::t tlc tlivcl.¡1cìtrei¡ tlc I'lttxo,

orrclc o trit¡tsl)()rlc dc clltlr tlt:vc csl;tt scndtl contro-
l;rtlo ¡rclo llrrxrt llitlrocliniìtltico. Iisla rclaç;Itl psrôcc

st: cslcltclcr pltril lcst(:, cx¡lrcssaltdo tlllla zona de in-
lrltlirç¿lo tlc ;t¡Ìtta ittlitvcs tlc t'ondtttos cslltlltlrais
(zttnlt tlc r (:(ìitrF,it sccltllcllll iit);

(5) ir nr;ris ttotiivt'l '¡¡¡¡¡11'gilt clllrc () c(tlìjtllìt() dc tttapas

itrlt't ¡tt cltttlos c(ìtt\tlll()ll-st: tt:t ¡rttsiçiìo t: tlit cçiItl da

crrllrlr ¡rol crtr'tottìL'l rlc:t rlc lVl:t ttittts, onclc rcssalta-se

unr:t z()nit rlc lrlltl llttxo tlc e;tlot t: tllíl(llclìlc ¡<cott't-
ttrit:o tlc cxl)rL:ssil() tcgitlttitl c()l¡l() ll¡ll vcrtladcirtt
'l t ctltl' ¡totlctltlo, sc cxtt itpol;ltlo, ir¡clt¡il i¡ a¡ltllltalia
tlrt [rottltt llr¡rlt: cltlltlt llolettt:ttlttlÚlttca ()lltdtls-

A lt:ttr¡ ttcr.

,As rlircçr)trs rl;ts itllolllaliits stlS,crclìì t¡ln ltlrtc ctl¡t-

Irolc ¡rclos lilrcatttclttos t:sllt¡tttritis tl¡ llat:ia, tlttdc as i¡r-

llcxr)rrs tl¡ts cll¡tntciras pt ittt:i¡ritlt¡lclltc da tltltcla Itorlc'
srr¡rcr'¡rt)c-sc its tlircçt)cs tlls Iciçt)es tìlílpçûdits.

Itnr I('r'¡rì()s tlc Irti¡iraçiltl \ccttll(lllria clc hidrocarbo-
nctos, unl llrrxrl grltvilitciottal clt: tigttlt sttblcrrâttcu atua-

r iir, ir¡rtls sult ittt¡llltttl:tç.ìtr, eoltlittttlllllclll(' tt¡ts clivcrsas

clirl)irs tlo ¡'rtttct:sso, ¡rtltlctttlo s(' sllpcrl)()r iis ltct¡tlltlla-

çt)cs iri lolnurclus, dcstlttitt<lo ¿t t:f c:livitlaclc tla tra¡ra

(( urrr¡ros, I9tl5), c()ltl()tltlc il stl¿l itltcllsidadc c lcllll)o (lc

iltrrlçrì(). Asslt¡l sctttlo, it dis¡'rosiçtlo tlas jazidas obcdccc-
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ria (alú'¡¡r dc tt¡rt co¡ldicitt¡titrttc¡tlo cstlatigrálico c cslrtt-

tr¡ral):is variaçt1cs dc urtr gratliclttc clc llttxo lticlrotli¡râ'
nrictt atuatttc rlo centcxto da bacia.

Local¡¡tcrttc, o sislcllta convecltvo ¡'ro<lc scr o ttto<lc-

Itt n¡ais accithvcl, t¡tas rc!Ìiollaltttcltlc a traltslcrêttcri¿t tlc

cal()r csf á ctttttlicio¡lacla il lticlrogcologia tla bacia.

A Irig. 9 rtìostriì o c()rìrl)ortan¡c¡rto hitlrocli¡låntico t:

gcotérnrico à lttz tlo tììo(lclo ¡)r'()¡)()s(o, itlrlic¡tlttlo as zo-

rr¿rs rlt: co¡rvt:rgertcit c tlivr:rgCrtciit rlr:str:s ¡laliuttcttrls, t:rtt

¡claçà() ao arcitbttuço cstrt¡tural tla lracia. Ncstc {ìrrtbito,
as cl¡arnciras ap;rrcccttt ctltlto clctttc¡tt()s itpilrcntcfrtcnlc
co¡ltroladorcs (la(lt¡clas fciçòcs.

coNcl,(JSÕlls

A anhlisc da distrrbuiçilo do f'lr¡xo dc calor da lltcia
ilo Módir¡ Anr¿rzollas nl()¡itrl quc a variabilidadc dos va-
Iorcs nrdivi<lr¡¿ris csl/r ¡rss¡lci¡rcl¿r ¿i nrovinrcrrt¿rçiìo rlc flui-
,.los tlers scr.rs ¡)r irrcilrais sistcrttits aqrril'r:ttts.

As corrclaçtlcs cstratigrhlicas, intcrcsst' cxplorntó.
rio, cortlinuiclatlc rc¡lional c as scr¡iiônci¿rs hitlrirrrlicas
isolanlcs ¡rt:r-rrritirarrr ir i<le rrtilir:aç¿lrl de rrrrr sislc¡rr¡ lli'
drológico (ìar botrilr:ro !: ()r¡tro Siluro-()rrlovici¡rro. lrr-
tcrrrtctliária it cslcs cltlis sislcrrras cnc()ntrl-sc l car¡rarlir
cstratigráf icl ¡4cratlonr rc¡'rlcscrrtirdu pclo fìrlhclho llar
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teilinlì4. Rcr¡ltirttlo os dados gcotérnricos c hidrodinû-
rrricos, obtidos ûlrûv¿s dos rnapas de flr¡xo de calor, gra-
dicrrtc gcoti'rr¡rico intcrvalar c supcrficie ¡rorcnciourétri-
ca do sistcr¡ra hiclrolr'rgico (larbonil'ero, intcgrados acr

arcabtluço da b¿rcia, firi ¡rossívcl caractcrizar a lnovi.
rììcnlação dc lluidos.

A nivcl rcgionirl as su¡rcrposiçt)cs das obscrv:rçÕes

¡{cotú¡r¡ric'rr c hirlrodinâ¡¡ric¡s indicanl a rclação:
convcrgûncia,alto fluxo dc calor c clivcrgêrrcia-baixo I'lu-
xo tlc calor', tlt: o¡lclt: ¡rodc-sc dcrlt¡z.ir quc a tra¡tslcr0ncia
ilc calor cslh condicio¡ratla à hidrogcologia da bacia.

A b¿rt:i¿r inf r¡rcr¡rtônic¡r do Médio Anl¡rzonas estA

cara(:tcri¿it(l¡r l)ol urìì llt¡xo ¡¡léclio ck: calor clc 1,3 t 0,27

¡cnl/crtrr.s c cncro¡rlra-sc no cslâgio r¡¡atur() sob o ponto
rlc vist¿r l¡id¡orli¡¡â¡uieo, onclc o flt¡xo gravitacional cert-
t lf ¡reto é ¡rrc¡ron<lcrarrttr

^(;RAt)t,:( 
tt M t'lN't os

Aglir<lt'r:crnos à l'lì'l'R()llRAS S/A ¡relo apoio e su

l)()rtc u r:slt: ttaballto assir¡t cot¡ro li lisica A¡ra Maria dos
Santos (lan¡¡o, pcla sua prrliciplçilo rt¡ ¡¡rcclitla da con-
tl rrt ivitl¿rtlc I énlt it:¿r tl¡rs atrtosl r¡rs dc rocha sclccion¡rdas.

ll. tl¡t Silv¡t Ot¡vall¡o, ['l'.5. l.tllxt, J.N.l'. L)tntpos e S.G. Zernl¡rttsckt

RI, r.t,tRtìlN('t As

llt il.l.ARl), l .( l9ì9 llcrtt lkr* rn SolrtlÌ Âll icir: I'roe , Rt¡y.

Srre. l.orrrlorr, A, l7.l:414-501.

(IAMP()S, J.N.l'. l9ll5 llrtltorlirtlìrnii¡r rl.r lì.tci¡r rk' l'ir¡rrtlll¡r:
"¡llays" ll(crr;rlivor lrir ¡rcst¡rri;;r tlc llrdroelllroltctos. llclû¡¡1, Rcl.
lnt. I)liN( )R.

( AMl'()S. I.N,l'.,t ZlitllllRt S(lKl, S.(i ltrlló Ilitlroduriirnie:r
tl¡t llueir tlo Mrtlio Anrazolr¿rr. Rcl¡rlr'rrio (llìNItllS,
l'l: I R()llH,\\. rì¡) r)rcl().

( ARSl.A\\', 11.5. .t.lAlr(;llR, .1.( . l9J9 ( orrrhrrlron ol llc¡¡t i¡r

srtlirls, li crl,, Nc*'l'()rli, ()xlì)r(l [/nir'. l]tcss, 1l(] ¡r¡r.

(',{RV^l.ll(1, ll. rlir S. l9tll fUct()(l(rlìnrit(lctct¡nr¡r¡çil('(rc nu
{() ßc()l¿'nrrr'o eorrr,r¡rlicnç:ìo,ls hneias rcdinrcrrlrrcs ¡rclrolilcrrs
rlo Rcrô¡¡t:¡tvr¡ traiitno (ll;rsil) c Sunrillr¡r (lttrlotti'iirt). 'lcsc tle
l)oulo¡atlo-l J lilì4, ()2 p¡r.

('lf 
^l'MAN, 

l).S., Xllll(),'l .11.. llAtllrR, M.li. & I'l(:ARl), l). .

l9t'|.1 llcitl flo* il¡ tllc lltrrt¡¡ llirsilr rlctcu¡rilrctl frollr lro(lor¡l lrolc
lcr¡rllcr.rll¡rc (llll I ) (lnla. (ic()|hv$res, 49:41.ì-4{lr

('()(,S'f 
^ll, 

ll. l9/1 (lllssilie¡rtionhvtlrutJyrrurrriquctlcsbussins
scdinrc¡rl¡¡ircs. tlliliT¡rlion ¡tvc(ì (l'i¡utrcs tÌìclh(xlcs lxlur riìlr()tìl¡¡tli
sct I'tr¡tltttitlto¡t tl¿ttrs tlcs bassirrs norr-¡rrt)(luerrls: \À'orltl l'clro
lcunr ( rlr¡¡ I'rot , l l0r ll9 Âpt¡tl 'l ot[ (l9tl0).

Hll (lll()N, ll l9ll4 (ico(hcrnrnl grudicnts, hvrlrrxlirrnntics n¡rtl
hydroclrhorr ()('('uilcr¡r:cs, Alllcrta, ( artlttlrr, AAl,(; Ilull..
ót:71 .l 741.

tltJlltlllR] , Ìú.X, l95l l ¡ttritpnrctrt ol ¡rrtrolcunr untlcr hytlro
rlilrrnries eorrtliliorrr. AAI'(i lìull.. .17: l9f4-202tr,

Xl.llMMl:, ll.ll. l9't, lìrc ¡ilrrts urrtl tlrc srr¡rcr-glnnts. Whut

¡iants and (ltcil truslrs hnrc in conunrxl. l'tl. ()il (ìíri,lounÌ{rl,
f9:lt5-q).

M^l(,X()WI( 2, J.^., RAIIMAN, ¡!f ., .l()NliS, lj W, & MII l.AN,
N..l l.)tl5 I lrc ¡ralco¡{colhcrlr¡ul rntl ¡rrcscnl thcrrrrul rcginrcs
ol llrc Altlcrt¡¡ btsir¡ ¡r¡tl llrc¡t sigtìitic¡urec lìrr ¡rctrolcrrnr occrlrrct¡
ecs. llullctlr ol ( ¿t¡rittliun l'clr(rlct¡r¡r ( rcolo¡y, .ì.ì: ll .l l.

Nlr(;l,lA, S. l()tì() . Nlrgrltior¡ ol llr¡irls in Scrlinrcrrtlry llnsins:
Rcply lo R.lÌ. (iha¡rrrtalr l)iscussiorr, AAt'(i lìull., (¡f :154.1-1J47.

N(X illlrlR^, A,ll. .! WlrSt.lllr, l:, l9t'4 A¡¡ólisc hitlrotli¡tflttti
e r dr hrcu do rio Iu¡ra.¡(rs. llcl{'nr, Rcl. lrl. I)lìN()R.

Nt)NN, .1.,\, & AIRllS, .1.R, l9lt4 Sr¡bsi<ler¡cc hi\tory ¡uxl tcc

tolrie cvolutiorr ol tlrc n¡itldlc Arrruzorr llusin, llruzil, Rc. 'l é<nrcrr

I'nI R()ltRAS.
l'()l,l'A( k, ll.(i. & SMIRN()V. Y.ll. l96tl Rchtiorrship

lrr'lw't't'¡l lctc\lriitl ltcttt lklw ¡uttl ll¡c lcr'tortir'r ol r'ortlirtettlr. (ico
lt( l0tìi\ \. .l: lr)i .Ì L|

R()llIR'lS()N, Ii.(]. & I'li( K, l).1., 1974 'lhcrr¡¡al c()r¡(hrctivilv
tll vcsicr¡lal b¡sult lr¡ln llrrwlii: J. (icqrltys. Rcs.,79:4lt4ll-4tl7l

SMll ll, l).1.. & Irtll.l.llR, W.R. l9'l'l 'lcncstrrtl lrc¡t flow
r'¿rlucs i¡r l lorith antl lhcrnrsl cllccts ol thc aqriifcr svstcnl. Sficcial

l¡t¡hlic¡tliort rrl' 2l Bulcuu ol (ieohrgy, Urrivc¡sity of Floridr,
9t-t 10.

'l l)'l ll, J, I9tl0 ( ross fonlr¡rtion¡rl gruvitv flo* of ground
wutcr: s l¡lcchrnisnr of thc lransp()rt a¡rd ¡crr¡nrr¡lation ol ¡xtro
lcr¡nì (tlrc ¡¡erternltzetl htdr¡rulrc llrcory ()l J)ctrr)lc[¡r¡r lnrßrntron). ¡n
problenrs ol pctroleunr nrigrntion. I'ulsu, AAI)(i, l2l-lô7.

wll LtAM:i, I).t.. voN ilERzIN, R.t,., s('t ATr-.R, J.(¡. &
ANI)liRS()N, R.N. -- 1974 - 
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