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I,'t,tJ.lo l)I,l CAl.()ll l,:N (lllll,lt (loN l,lNl,ASls li,N t,As ARI'IAS t)Iì
lil l-A't'to Y t)l,l l,A (:tJtiNCA l)l'l sANÏ'lA(;o

Ml(illLl.lvltJN()Z

l)q)utltuntutt, tlt'(ìtrtltt¡1irt.t (ì,rtftttt, L,ttirt¡¡i,t,ttl ¡lr'('ltilt
('u.¡illt ),' i i,,\rtttltttlltt, ('ltilt.

l{csulls c(ìnt(.ntitìg, lrt'¿rl llolv rlclcnrrirurlirl¡ts ltv (Ìotìvctltiotltll tltclll()(l irl ('llilc ¿rs

o[]]titi¡(:(l l)r(:viously try ollrt:r's wolk(:rs ¿rrc l)ricfl] c,\l)()str(l ; also, ctililtt¡ll('s l)ils(:(l

rrllo¡ lll(: lgcrt{itllr irr rlt:¡ttlr ol tltc l)lrit¡;r: ()l'ti¿ts lìy(lr¿tlci irt lltc lttcit ()l tlrc (ilrilc llitlgc
íuc ¡¡ì(licillc(l.
'llrrr u¡r¡rlicllion of'llrc ¡icoclrcnricirl llrcnrtonìtlry (Sii()j, N;r K-(';r, Nir'l,i) llrrs

írllowc(l iut estintitlion ol tllc llrrirl tr:nllrcritlur'(ì ill tlc¡rllr ilr -l,l ittcits \vlllì llol sl)riltll,

¿t\:l¡vil);llrcsc llcas lrlt: <lislribrrlctl lrcltvccn littitr¡<lcs ltì"12'S;rlrtl .l0"l2'S, ¿lll(l

¡rí¡ìy ol'llrcnr ulr: siluitt(:(l irr tlrc 
^¡¡¡lcr 

('r,rtlillr:r'¿t. lìslilllrtlcs ilrcliclrlc Ilrritl
t(:¡rl)(Ìtirt¡t(Ìs itl (lcl)tll liclrvcc¡l (i,1"('ltrrrl 159"('. N4osl ol tltc ltol s¡rtitr¡1s itrc lt'l;tlctl
Io:tc(ivc volcitrric z()tì(:s, ¿uÌ(l llrc co¡n'cctivtr ltt:ítl ltit¡lsfcr lltclc iltrolvtltl slltltrltl
Itsscrr t;igrrificit¡c(.1(ì lrr-'irl llorv cslirull('s [rrtsr-'tl ttutitlly tt¡tott tt:sttll:; tll ¡lctrtltcrtlicltl
lltcnu()nt(:lrv. lrr tlrc luclt lil'l;rlirl, rvllr:tc olltct tlittlt itrc ltvtril¿tlllt', llì(Ì cslilllltttctl
e,r¡rtrirrt:tl lrc¿rl tl,rrv (corrtlrrclirrr rt¡ttl r:ottvct:livc) yicltlr; it vitlttc ol'-15 lll;tl(1465
rrrW/rrr')., rvillr rvitlt:r t:iltrrllrlitr¡r rvrtlllr I krtt ol ;rtt rtrrtlcllyirt¡l tttittÌtttittrc iltltttsiolt ltl

rr tlc¡rllr 5 to 7 ktrr lttlltt lltt: \tlt Itlcc.
llt llrc Slrrrtilr¡ltr []itsirr, 157 ltrr;rlyst's lor'¡irotttttlrvitlcl tcsttll itt ¿t ttlcltlt itlltl stitlttlltttl
tlt:vi¿rlitrt ol llre silit:.t l',!l(it(rtlìl)(ìlilll¡lc of ;¡7.'l.l 10.'t (''('), rvlrit:lr t:tltlc'l¡rOttcl to lt
crrc¡luliorr rlt:¡tllr ol l trr I k¡¡l. l'lrc (:(luivitl(lttl llc¿tl llorv () is()2.5 :1 l(r.(r (rrrW/rrr').

I¡rllrcirrrçnllrltlt¡szorrcswitlorl(nrl)cntlurcirl tltcstrtltt¡llltsttt;t1'tcttcltrrcltrlyl)'1"('((]
:, ll-l ruW,/nt'). lrr llrt: itìltitl)¿ìsin loclrlity ol l,it Al'r'it¿ttttr [Vlilrc, rvltcrc lt

(:()nv(.rli()n¿tl tlctcuuirlrlio¡r ol lrr:irl ll,rrv givcs.t v.tlttc ol 7ti.7 ttt\\','ttt), lltc silrclt

¡l,r:ollrcrnt()nì(Ìl(:t i¡rtlic¿rlcs:r vlrluc ol'(.) l't().1{ llrWu llt'.'l'ltc tcsttlls sltorv lltltl lltt:

Sirrrti;rgo tr¡tsitt is cltrttttr.:lctizt:<l lty lri¡:lr vlìltlcs ()l lttlltl llrlrv.
llt:rrr¿rrks llr;rrlc tluorrlilrt tl¡i:, l);tl)(Ìr irr('rvt:ll i¡ttcttclctl its llto|tls:tls ol f'tlllllc rvtttk,

iut(l iU(: nlítinl! conccrrrcrl trr tlrr: ¡tsst:stttt:¡tl ol ¡ictllltctllt¡.tl tcsot¡tetts. l'lrt: sltrtly lly

Nf r¡lllcl t! ( ¡tlrlrlr (197¡ì) is hricf ly (protc(l ilt llrir; t:ortlcxl ¡ts it I'ulttlttttt(rlllill l)i(rc(ì l'or

¡rtrrsrrirrg gcOtltcttt¡itl ttsctttr:lt Icl¿llc(l lo tltc cttctl',v l)l()l)l(:lll'

Ncstc trallallro siio lr¡rrcscrrlrrrlos, rlr: lolrtur r('suntirlit, ()s rcsullít(los rtlllitlos l)or ()rl-

1r'os ¡lcst¡uisir(l()rcs ¡rl rlclclrrrirrirçiìo rlo lluxo tlc culo¡ rro (-'lrilc, tttilizlutrlrl o ttìút()(lo

convcnciortltl. No r:trso rllt l)rlrstrl tlo ('lrilc, sito irrrlic;rrl¡rs il\ cstinutlivus c.\istctttc\ u

Iriìllir (lít lor':rlizlrçlio cnr l)r()lun(litllrrlt'rl¿r l'¿tsc rlo,ì ltitllltlos tlt'¡ir'rs rtos st'tlintcttltls
¡il1ll inlÌos.
A ¡¡rlir:açtlç (l¿r lcnlr()rlclrirr r¡rrinricir (SiO,, Nlr.K ('lr. Na l,i) l)r:nnitru cslrtutlir'¿ts
rla tcrtl¡rclltr¡r'l tlrl llrtirlo r:ttt ¡rtol'utttli<littlc crrr .l.l locltlitllttlcs tlc lìrlt(cs tcltrtitis tlis-
tlillrritlls cnlrc ltl''12'S c ,l(l"lt'S,'r nllrioli¡ tlt'llts rr¿t ('ortlillrt'iriì (l()\ 

^n(lc\, 
ohlt'tt

tlo-sc r,¿rlorcs culrc (i4"('c 259'(.'. A virrctrlaçilo rlit ttriti,rri;t tlr:ss¿ts lir¡tlr:s tt:ttt¡¿tis ¡t

zrlnlts tlt: vulrìíiltisnro ¡rlivo c ()s l)¡occssos tlc llartsf crCrtcilt clc cirlor l)or cottvt:r:\:llo itli
cxislcntcs, lilzL:ltr !:onì (luc lts cslil¡littiv¿ts clc lltrxtl tlc cirlor, uliliz¡rrtclo sontctrtc rt tc¡-
¡nonlctlilr r¡rrirrricl, ruiu r;c.jlrrrr:;itlrriliclttivos Illr tlcsctiç:llo tllt c!tn¡ltttít tct¡ttt¡l <lc:;rlits

lot:alitl¿rtltrs. Nir iircrr rlc lil 'l'ulio, orrclc cxistcnr ¡u.nrrcr()s()s rllrltls ittlrt:iott¿ìis, lì)¡ csli-
ltrltlo o f'ltrxtl r:o¡rrbirr:rtltl rlc c;rlor (cottrlttlivo c c()nvc(tiv{)) crrr .l 5 l ilr(' ( 1.165

¡tW/¡t¡'), tlt:virlo lt (:u('lrlitç:it() ¡lrolrrrrrlir rllt iigrur, ul['r¡rursc I Kt¡l tlo lcto rlc uttìlt rtì-

trrrsllo rrurgrr¡¿iticl locitlizlrtlu r:¡tlrt:5 r:'/ktlt <lc ¡ltolttrrclitllttlc.
N¡t llttt:i;r tlc Sirrrlilr¡lrr, ir llnl'tlisc tlt:257 íun()slríts tlt: r'rgtt:t sttlllcnr.irtcit, t¡lilizltlttlo tr

gcotr.:rrrrôrucllo Si(),, irrrlrclr rrnllr (cnrl)(r'irlr¡nr tlc 17,'l I l(r,6 ¡ll\\/ttt'. Nlt:; zott:ts

Iutiìnntlits lt l(:tìtl)('titlult ncssirs ¡rrolrrntlitllttlcs potlc st't tllt otrltltl ,lt' (,).1''(' (corrr ()
'' ll7 rrr\\','rrr'). No st:ltr tl;t l\lirrit L;t Âltitlt¡lrt, tto ilrlclrot tlit lrltti:t, rltttlt'r'xi';lt'
tulr¡r rlctcllnirurçlio rlo Ilrrro tlt'(itl(rr l)cl() Itli:ltltltl t:tlltvcttcioll;tl, ttrttt (.) 7lt,7

nì\&,/tìt/, it lcilil()ntc(tilr t¡rtiiltit,t itt(lir'it l)ittit (J trltt vltlot tlc tl(),tl tttWz'¡¡¡',. ( )s rt'sttl
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L,t ¡rt itttt:t:t (lr'lr't ttìttritrt.rrt tlt' l lrr.i() tlt' t'ltltrl cll ( llt

l,' lrrt' r'orrtrttit:ittlrt ¡rot l)itltcltl cl trl, (lt)(rS), :'it:lrtlo cl

irrtrr'o i'lrlol iltr¡rortiltlt' 'ol'r'c t'l r'ltlrrt rlt' llr 'l it'¡ r ¡t t'll ltltllt
r'l ¡\nl,'rit:lr,lcl Str lrirsllt,'l ittlt' lr)(r9. Ltt csc ltt¡() l;t'(l('-
t r:r nl inilt on gr iì(l i(:nl (Ìs gcol cr ttutlc:; (l lyctllr .! Wltt ¿ttl:tlrc,

l()70) r¡rrt'tltt'¡olt l)()t t('l'ltllit(lr), l)()i'l(rl()llìl('lìlt:, ()llos

nuù\ r' \;rlor,'r rlt' l lrr.to tlr' (':tlr)t (rtl ( lrilc eorrt ittclrlltl, lttt'
r'() {lur r,t: rlt lr'ilililriilil llt t 0tltltttltr lrllttl lt ¡ llllll t lì Illll!\
lrit\ (l( l():. l)(),/()\ (lr'r'rir(lt(ttl(':' (tJlr'tl;r t't;r1., l()/fi).
()lro:, tlrl: tirlttt,'r. t'll r'l l'.ttilit,r. ltt'ttlc lr ( lltlt, ll tllt:tll
:;rrlo olrlt rlrrl()s l)()t V(,tt I lt't ¿r'lt ( I(.)¡()) l.tl:, (lr'l cl llll¡ìil
ti0ttt's tlt Ill,ctllt t'l .rl. (lt)7S) sr'lr'li('l('ll tllllV()lIll(lllr'il
zolt:rs (lcl ltttlo ot^rlt tltr ( lrilt:, lrlci;ttllts tlc llr (',rttlillt'r;t
rlt' los .At¡tlr's. v n() r t'llteittrllt,lltt, t()tt rìtittìil(':]lll(:ioll( i, r,ll

¡rt'rIitirtlts rlt';tt'livitllttl ¡ltolcttttltl ,\tltl¡lllì1,'tìlt', st'

(ucr¡lir.;rrlt't¡ti¡s, (()tl ll \/;ll()l('s tle lltt¡o tlc cltlol t:ll t'l
irrcrr rlc l.r I)otr;rl tlt ('lril,' ('l lrit;to), tc¡rotllttlo:; clt Ilcl
ron rl rìl (11)fì l) v ('rtnrlc t'l rl (l9l'i7).

lrlì ('lillr c,ltttrt¡lielteit',tt, ;trlctIl'ts (l( ('\l)(rll(:l lr)li It'
:.lrllit(l()s iurtr'r()t(':, ;olrtc tlclcl¡ttitllttiort tlc lltt¡o tlt',';t
I0t ¡rot ilti'l()(l() (()il\/rrtt(i()tìitl,:;c ¡rtc:;('lll.l¡l l()l; tr)ll('\
¡rorrtlir.rrlt's;r ll lor:lllitl¡t(l('s ('orì lìlittlil('slitei()tt('s sltlì('¡
Iiei.rlc.; tlc ;r¡lrr.r lct nt;tl, t¡rtr' llttt si(l() olrlctli(lor; tttttliltlt
tt'l.t rt¡rlit::rt'iirrr tlc l;r lt.ttìt()tttr'ltilr llt'ot¡ttittti(:tl {N4tllìr}7,

lgSL). ll:,1:rrr loc;tlitlrttlt:s l;c ctlrlrcrlltittt, ('tt stl trtil\'()lilt,
(.n lir ('{)rrlrllr'r:t rlt' los Anrlt's. ('ntr'(' lirlilurlr'r; lS" l.Ì'S v

'l0" l.r'S, r,int rll'rnrlost' ;r ,/otl:t1i rlt' r'olcrttti';lrto ltt lir o.

S(ì l)r('\t.nl t lttl,'lltit:. t'l lrrl¡ìlisis ¡ltttVt'ttit ttlrr (lc :l¡ /
!nu('r,lrr:, (l('r|ilir :;illllclr;tttclt tlr'lrt ( ttt'tlt;t tl,'S;tltti;t1Ì0,
(l¡' L1'rr ttit ,trli,'irrtlltltlti'ttlr'l)ittlt \ir'lilicltrr l;t, ()tl('l;l( l()lì
( \i1,lr:illr) crìl r c l():, r,lrlrlr t's ('lll I (:gll(los ¡lt't l.l lt't ttttltttt'l t iit

!'t'0tlt¡ilttrtlt y t'l iltrit'o \illr)l (l('lltt¡tt tlt: (illol (:orl\'('llt¡()

ilrl crì l'l r'u(-'lr.

I l,tr,t() 1il, ( /\1,()lt l'()ll \ll,l()l)()
('()NVt,:\( ¡oN,\l

lrrlrt'lrts llrlrlrt,lt:s.lô"S 1,19"S (l'ig. l), t'l llrr¡o rlt'
tlrlor l,cllirn l:r:; tlclclntinlt,,ioncl. rlt'tJ1't'rllt r'l rrl. (l()7H)r'1,

tonsislcnlcrrrcntt'lrrrio (' 4.1 rrr\\,,nr '), slrllo ctt llr lrr
t:rlirl;r.l tlt' lrl S:rlvlrtlr)r. (luc \ù (:nclrcnlrr c¡l l.r l¡rltlrr nlc
tli:r tlt' l,¡rr ,Antlt s, tlttnrlt' :;r' olrlit'nt' tt¡r vllor rlt' /\
¡n \\'¡lr ', Ll S;tlllrtlilr rir' r'r¡( u('¡rl r rr ;l¡rt rr\itttitrlil¡rl('nl( r'rt

t l lirrritt'1.ril ilc l¡r clrtlt'tr¡r (l('\'()l( lrlt('\ ir(ll\/()s tlt'l tl()tlt'tlt'
( lrilc. ¡\l r;rn tlt'lrl S;rlvlrtlol , lt,rst.r Vltllcrr.n, lor, r'lrlotr':,
llri, rs ,lt'l l lr r jo rlt ( iì l( )r ( (rn( or t l;u ilr ¡r t o¡r lrr ¡or¡;r tlt' lrt¡
.r'ltt i,r rlr \'()l( iililriilr() it( l i\'0 r'rìl t t' l;L; lltl it r¡tlt' . li"i"S I
ì ì"S (ilil r;rltrr tlt'itIr0ritulttl'uil('lrl('()-' ilrWnr :,( l)ur'
rlt'r'orrsrtltr.il r'()rìt() ttlr r,;tlor "¡trrlrtl:tl" tlt' lltt¡tr tlt',:r

f lttjo tle t:¿tlt¡t t:tt L'lttle

lll(los ilt()slt.ilil (lilr':t lì¡t(ìrit tlc S;trrti;t¡io itl)l()srìlllit Vltlotcs ltlttls tlt: llttr<' tlc e;tl(}t

Slto lì'itll;:rlllrrrrlrs otrst'r'r'irç:t)cs ¡rro¡r1¡¡¡111¡, tlitt:lit ott itttlitcttt¡llc¡llt', lrlp.ttlts ¡ltoltlc
¡¡ts t.rpt,t:il'tt:()r, il:,ctcttr i¡tvcrli1r,,r,l,,, r(r lul{tt(), ptill\i¡t.tlttrcttlc utllll tclltçlt,l lt ttlili
zlrçll¡,lo:, tcc¡rsor, pt:otcrrnlrir. () tltlltllto tlc lVl rllllcr ñ ('¡rt¡rltli (ltt7¡¡.' cilil(lr) lì(ìs

l('(:r)¡llc\t() r-()¡t() l)('\'it lulttl;rtttt:ltl;tl l)iult ir (otìlrtìtliìç.1() tle ¡rc:t¡ttislt Jl('()lcllllilis \/ill

culii(lill- ;r (lur':il(lLrl clrcrllúlic't:..
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I i¡rrr:r I l'lrt¡0 tlt !.tl(lt l){)t ilt(lo(l(ì roil\'(il\'¡(ìt;li ((tl trr\Vtrt').
| 1,, 1i¡lrrrr",,rr ,l (),ilr¡lo l',r'ilt,o ,or rlt Vrrt lltr,r'lt
(l()5t)l,lo.r'lrlorLr,r'llllr'¡r;rrcrrlcri,clr\/¡rllctr;r:,or¡¡lcl)i
ilr|il1,1 ¡rl (li.)ôr), lrrr rirlorr" ¡r':liilrlr",:,()rì tlt tlltrl.t c(

ll. (lr,/¡i) I,):, \irlor('5 tlt'llrr¡,r crr rl luc.r rlr lrr l)or"rrl rl,'

r I'i1, ., l)r(.,( rìt rì r'rt 1.r,, I r¡'.., -l v ì r' t rt Irr I r,lrlrr I

lor ) ('rrllt':.t tt;rl¡u, lttlt'rn:ir,, (llrc cn llt ztttlt tlo¡ttlrt tt,r lt;ty
voltllni.ntrr it( lr\/o, rlrr t'tisllll r'tl ltlç Atltlt': f ttr'tllt's lt't
nlrle:,.,ortotitllrs. l,l ('sl('ltirl)itl() rt() srÌ rli:.ttttillttt ltil)()
lc:;i:1'eotlitt.'llil¡cirs t¡ttc ¡rrttlictiur r\l)li(itt lit r'slltl(]ltllll
lr'illLrl rlt'('sl:r l)rìrlt'rlt'l t:t'rrlill('rìl(, iililtrlilc sl. lìu('(l('r'r'
itlrllrr t¡rrr' lrt :ttt:,t'ttL irt rlt' t'rrlt rttti:,tìt(ì ltr:li\'(r ctt c: llt ,1(rtttt

lr;r sitlo írltinr¡rrut'rrlr'\,irìeulrì(l;ì, ('n cl cuir(lro tlc llr lcelir
nit:rrlt l)líì(irs,¡rl;rt',rli:,iírttlL'lrrtlorsltlirsir,nricltlc.ltuul
I t'tnirtrtlt'z t ott lrr ¡rl,rtlr tottlincttl;tl ru(lltìtr'tl(¡ìtttt (Nttt
ñ Iìcrr,'\r'lltlur¡rr. l()Hl). lrn c:.lt'r'lr';(), rÌ()ttr'ì ('rt (rlr:t:,
Irliuril(sll(¡()nt'; tlc lrt ('slnr(lulir l('tlt;tl rlt ( ltllr', llt ttt

l()tnrl( ii)rì r";¡rciilierr Y tt'lrtcio¡llttl.t t'r tttttl lt'tlttr'itllt to
¡Ìr() l)ilt:ì .rVril7iu lri¡rti¡1'.;¡,; \'lll('(lcr il:;.

i\,1;rs lrl \.r,:.(',lrl¡t''t'¡lr¡ rlllt'l ,rllr' (i(/ tn\\i¡tt )

r'tt l.r l\li¡t¡r I:r.\lritrurr, lo,lrltz.rtlrrt'rt lrr ( ut'rttrttlt Slr¡r

IltlÌrt, lo (lu( irì(li' l ¡¡r('l('\ l,;¡jo.,,,¡¡lort', rlc lltrjo rlr'r';t



Miouol Muäoz

Ior rro son crtttsis(ctttcs a est¿ì latittrtl (tJyt:tltt t:t itl.,
l97tl). Sin cnrbatgrl, (ì¡t t¡tì¡t locitli<llttl c(:t(Ìittì¿tr cll l:r Mi
rlr l.ir I)is¡rttt¡tlit trtlicittl¡t ctl los Âlttlcs, st'ohlit'tlt'tltl v;t

lor' "rrorntitl" tlc tlrr.itl tlc citlot ((rl tttWttt ').
lirr l¡r isl:r'l'icrru rlcl lìttcgo sr oblt¡vo tttt vulor ullo

tlc llrr.jo tlc c¿rkrr (9(r rrrWrrr''). lisla rlclcrtttittitciolt luc
t'lirclrrirtlrr c¡l t¡¡l ciurlx) rlr: frctrírlco cxislcltlc ctt ltt zrlillr.
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l'llt t:l rirt:¡t rlc lit l)ors¿tl tlr: (llrilr: ('l'aituo), crrtrc la.;
cotlr<lc¡r¿r<lrrs 44"S 48"S y 75"W 79"W, ir¡rroxinta-
tl;rrrrt'rrlc, ì I virlorcs tlc llrrjo tlc t'lrlol nìll('stt íìtì utìit g,tiilt
tlis¡rt:rsiirtt, t:trtlc 25 t rll4 ¡¡rWrr¡-', No cs corrc(:l(), crt
csl('clrs(). crtltrrliu trrr Iltrio rttt:<lio tlt't:itlor, tlcbiclt) ¡l c¡rc
¡rloblt:rrurs corrr¡rlcjos vi¡rcul¿rclos ¿r l¿r t:irt'rrllrr.rir'rrr Irirlro-
It'rnl¿rl y;r l:r sctlinrctttlrcititt ctt ¡ilc¡rs lcr:lr'lnit:¡ts <lt: cstc ti-
¡ro ¡rrrctlctt l)r()v()clr lll clis¡rcrsit'rrt cn los valorcs rlc llrrjo
rlc crrkl . (l.istcr, 1972; Anclclsort ct al., 1977). Ilcrlorr
ct ul. ( l()tl l) lraccn al¡lurras u¡rrcciaciorrcs sotlc cst¡r rlis-
¡rcr si(rrr crr rclacrt'rn co¡t llr r¡[rclrcit'rn rlc los ¡rrrrrtos corr
rcs[)r:Lto u ll lirs;r occiirricl. lrrr las l itls.2 y I y r:rr lu l;r
bll I sc l)r(rscrtllrì ltls tcsttltlttltls otrlr:ltitfos ¡ror Ilcrrorr
rt ul. (l9ttl) l'Cutttk: el ll. (l')tl7).

lìrt cl ;ircrr clc lu l)ors¿rl clc (lhilc sc lt¿ut rcirliz¡rrl<1,
rrtlcnuis, cslinlacioncs dc l-lrr jo dc culor ¿r ¡rurtir dc la rrbi
c;rt'iri¡r crt ¡lolrrrrtlicl¡rd clc lrr llrsc clc lrirlr¡rlos tlc girs t:n
Ios scilirrrcrrtos rllu irtos ((iirntlc ct ;r1., l9lì7), oblcni(:¡r
tlosc rrtur brrcrut crlrrcl¡tciilr cn los c¿rsos crt (luc cxislc tlc
tcrrrrilurt ir'rr ilc l-ltr io clc cllor por rtri'toclo r:orrve rrt iorlrl.
l.l tlctr:r luirtluiott tlc ll ll orttcr l rlorttlc: sc: [lroclucc csIlr
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l.lujt-r tlc citlor clt t:l lircl tlt: ll I)<rrslrl tle (llrilc

(tlt: Orrrtlc ct irl., l!)tì'/).

l'o("(l) cs l¡ tclltpcrllltlr¿l lllctliil alttt¿tl dc la stt-

¡rcr l it:ic, csl it¡tatla scgÍln las t c¡ìlf)crlìl l'¡-

laq rtrctlitts tlcl lrit tl <lctcrttlitlltrlas cll cs-

tltt:iottcs cliltritticas ccl (ì¿ìll¿lri lr las ltlcitli

clrttltrs tlc irttt:r'i:s;

rìì (rtì0 ("( i rrr'W-'), (ltlc se rclltcioltlt ctlll los

v¿tlottls tlc cott<lttclivrtlacl lcrrrrltl y tlc
¡rlrr l rr rrtl itlittl tlc ci I ctr lirc:ióll (lc litr; illitllls

st'gittt lit tlt:lt:l lttrttat:iritl tlt: Swalltrctg &

lVlot¡lltt ( l9lt())' (lotl¡o trtlcs (lít(()s ¡ìc)

cxislclt ltastlt t:l l)rcsL:ltc: tl¡t las zo¡tas tlc

csltrtlio crr ('lriltr, los clilc:t¡los clc lltl.itr

tlc ci¡ltl¡ csllilt ttllìl itlos ltl llttlcriot r'¡

Itlr clcl llt. I Ilrbl'ít t:ltsos cll (ltlc cslc vill()r

tlt: tll cllrt li (ìtl(ÌlìlÍl clc tttt¿t ¡lrol trtltli<latl

ll)ttr'(:lìlc lttittitll¿t tlt: cirtt¡l¡tciritt'

l.lts t:o¡tsitlct¡tcit,ttcs ¡itct:ctlcltltls ¿tccrcit rlt: l¡r clili-

trullrrtl rlt: :t¡tlicltci(,lt tlc los tcl llttitttctt()ti gct)(lllillli(ì()s' y
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(luc \c rfl)ol)cll t'rl llt'l'.rblit ?, sc lrlt ctlltsitlctlttlo' t:tt ltr

¡rtlsilllc, llt ct,¡ltposiciott tlc llt:' lilitlil:i' lttlt'llt;'¡s tlc llltlrtt'it:

i¡rlcttlittltl tt(ì (:()lllctcl crl()l(Ì:\ l)ol (r('(Ìs() crt l't tlclc¡ttli-

rlirci,irt <lc'l'v (.). li¡r csÍlt ¡rt:t.s¡rct:tirlt' ltls vltlttrr:s ('slllll't

rl,rs tlc l(:rrtl)ùtlr(tlllr tlcl lltritlo t:tt lttolr¡tttlitl;ttl lt¡ritttlttlc

ttc cucrrlttcititr ¡lrtcrlctt rttllsitlcliUSt C()n tttllt r'icllll e()ll-

Iilrllrlitllrtl; srtt t:ttthltt¡it,, tttt ¡rr'tlllt:ttì¡l llllly()l stlrf',c ctt

llt r:slitttiteiirtr tlcl llrr¡o tlc eltlttt tlclritlo itl clccto tltr ¡rttr
r'r:s()s (()lìv('('liVos c¡t ¿itclts lct'liltticltlll(lllt'ltr:liv:ts lllt
s(:rìli(l() cslt ir'lo, l.r rt'llt,'itirl (2) rlrl t'r; lrltllcltlllc t lt 'ttclts
lr.tlt iittllts ;t !islt:lttlts Ittltgltt;ilicos, tltllltlc cl lt¡:,tt't sttttlc

r I i¡tCit cilCrrlltillc e()lttl itlUVc c()lt tllìil (ì()llll)(tll('lll(' c(lll.

\,(,clivlt lrl llu¡0 l0tlrl o r.()iltl)iilit(lo rlt'clrlor (totttltttlivtt
turi:; cottvt'tlivr,). Asi, t'l :tgttlt tlc t:iltttlltci'ltl ¡ltttltttttllt'
rlt.srlutlrrir str tttlttl ctt l;t tot'll tttl't:, t:t'lt:ltltlt lr llt slt¡lcrli

t rc, tlotttlr' ltrlctttlts s(' lÌlc/( litt l't t tllt it¡tlll ll rllcllol l(Ìlllpc

t.tl ur it. tl,.' t il t'rrllrcii,tt ttt¿is stt¡tt:r'lit'i:tl. lisltl ¡rr r)V(ìtill il

r¡ rr¡r tli:;l ()t si()ll (Ìll lil c\l l tl('l lll lr l cl trtltl tlcl l'rl clt, y'l scit (rs

trr rlt'rlrrr'itlrt tlt: ttlt:tlit:itlttt:s tlt'llrrio tlt: tl;lltll ¡lot tttt'ltltltr
('ollvc(iottltl (solrrtl ltltltl cll l)()zos ¡rttco ¡troltttttltts) tl

¡rot csl itttrtt itlttcs tlc lclìll)crltl tll it ¡rot ttti'lotlo gcot¡ttittti

c0, t:rt llt'; t¡tttt rlctlc ltstttllitsc rll,l( ll() ltlt)'lt tttt'zt'llt crrlì

ru¡lrtits tlc tlivcrsrl ori¡'ctt t:tt;ttttltl t:l I ltritltt tltl(' (l;t ctlclllil

tlcl t:t¡triliblio itlitlil locit Illl!'l:l tlcstlc llt ¡ltolrtttrlitl;ttl
lutslrr t:l ¡lttttto tlu lìltlcljlrc() t:lt sttllct lir':it'' ('ttltlttltl sc

¡rrotlrtzclt lltttzt:l¿t tlc it¡',rt:ts, los lct ¡llt'ltt¡cltrls gcot¡ttittti
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tlr¡citlrrs l¿r cit trttl¡teiirtt ¡rt ol tttttllt y llt stt¡rct I it ilrl lr t¡ltlt

¡rroltttttlitlatl tltctlilt lt¡r;ttctllt' tlc citcrtl¡tciirtl' I'ot lo llttt'

t(), ctr l():; r,ltl()tcs tlt: lt'ttt¡tctillllrlt cXl)tlcsl.ts (.ll Cslc lllt
lrltjtr, crt lo:; ell:;t':; (lolì(l("1(' lrtlt'tl:t iltlì'l rt tlt: ttllttlit itlltcs
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Iilrttrrllts (()n iltiry()t tlctlrllc ilrits ¡trlclltlllr.'t t tlltltclo st't'\lt
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( + ) (icotrtrttirtìì()tro clcßl(l():
(l) :SiC):i (.1) :Na'K-('ir; (.1) :N¡¡-li; (l') : l'i'

I osvi¡lttrcs dc () rtrl tlt:lrctt t:otlsttlclllls(i (l(: lclcvilll(ìi't (vc:I lcxlu)

Algrttttt:; tlc l;ts tt:t¡tllt'liìltlrlts cll l)l()lllll(licllttl t:lt ll¡

I irhl:r I s()lt cl t(:stlllirtlo tlt:l lìltlcslrc() clc vllliilti l'ttcltlcs

Ic¡rltítlr's. lrlr Ijl'l'lrtiil, lllty tl;ttos tlt::rll:ilisis tlt: ¿tg't¡:ls tlc

,l.l I r¡rrntcs lc¡ lttitlcs, cl¡\';l:i tcllll)cl ltl Ìlt íls Illc(lills s('[Ìillì

I()s tlisl itlltls lt'l lll(ilìl(Ìl l()li flc()(ltlillli!ì()s y (lcsvlitciolì('s

l)llronr:s'j(ì lllllcslritll ctl llr'l';tlll;r.ì. No sc l('l)clill'ltl it(ltli
lrts tttt¡rtcroslrs t('lirrcll(iil:' lli[rlrogliiliclts l;(lt)l('ítlì¡ilisis
tlr: ,rguits, \.r e\l)tl( slils c¡l I\llltl()r ( I ()l{l), \' s(rl() sc

c\l)()lì(lr ri l;t lcttt¡tet itl tll ll ('lì l)l ()l tlrl(li(lil(l ( l "(') sc¡úrr t:l

lcrrttritttcl r () f',co(lttiltlic(t cl(:lil(l(), lt¡rbiúrttlrlst citlctlllt(l()
'1, tlr r:itsi lorlos lrls (:tt,()s, ct)ll ltls cttitlto lcltlltitllt'llos:
Si(),, Nrr K ( ir, Nl Li v l,i.

'lirbll.ì lil'llrlio. Arr¡ilisis tlt: .ì-l ltlclllcs l()rlllill(:s

Nrirrrcro tlt: frtt'lttcs tltlt(:sll:l(lll:i ' -ì.ì
'l'ùnlpLì Iut tll il tttt:rl i:t cll sllpc r llrì¡(ì'l¡{()(

tlt'sV.
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s() tlt: rlclcrl¡tittitciil¡r lìlc(liitlllc (ll gcotc¡ l¡li)lll(:l lo
(Nlr-l.i). lislo sc ()l)sL:lvil lílllìl)i¡lr cll cl illlíilisis t()ll('s

l)on(lic¡rtc tt llt rlrcclicirill (l(:'l'clr cittctt ¡rtrzos crr l;l'f'ltlio,
(lc urr¡r "¡rtoltttttlitlirtl ¡rrctlil" tlc (r.l'/ Illcll()s, (ltlc sc cx

l)()ilù cD l¡r'l'utrlit ,1.

Nrlcv¿tlttclttc, l;t tltlsvi¿rciirtt ¡ritlt ritt cs lllcllo¡ cll

lls eslirrr:reioncs (l(:'l':icgiltl (N:t l,i); lrcltrltris,'l (Nl l.i)
nlc(l¡rt s(:llittt cl lrrrlilisis (l(Ì il8,tl¡l (lc l)()z()s eli lll lllíls sclllc

ilrrrtt: it l Iltctltit ol)scrvlt(llt (lì lì)lì(lo (l('l)oz(r ('lllrlir'l).
Sin cntttiulltl, (:oltìo sc ()l)scl vil cll l;l l ;lhlil .l, st: lrlltlti
(()il¡r) v,rl()l Irlctlitt rlt:'l'ctt ¡ttoltlrltlitlltrl (lc lllclll(r:' ll'l
t¡ìltl('s (l(' lil lrrlio, cl virl()r (ìslilllit(l():;ct1úlì (Niì K ('ll)
(1il( lustlllil ('ll lllìil lcllll)clltltrr:t tlc 107"(' , l)(rl iljlls
l¡¡tsc tulis itl vitl()l Illc(li() (lc l;ts tltt'tltciottcs cll l()lì(l() (lc

¡tozo tlc llt Ilrlrl;r'l (Ìl(r"(') t¡trt lil t':lltttltliirtl (l(::l()f"('
:.('fÌirtì i'l lt'llttiltttr'lto (N:t Li) tlt'l;r l'ltlrl.r ì. Irs rlllvio tlttt'
('il lits nl((li( i()lìcs (l( l('llìlr('l:lltllil ('lt(lll:l(lit:, cll l)()/() (':ì

lii ( tl tttcll() llt ¡rr ol rlll(li(lil(l .tlt .tlt,'lttllt' itlt ltt"o {'ll lìl(r(l()
il('l,itliv() (:lt¡tll{l() st ¡tttttlttz,.¡¡¡ i¡¡\tl 'ir)llt'l' tlr'iÌliì(li( tìt(;
,,('1'1il rriltr'il1(" l:t lt'ttt¡1,.'l ill tll il tll('(liii tlt' lll ttlczt l;t ;t llt

lTlo(l
.107(,(' (fl |/l)
,l(r.t()('

rlt'sr'. ¡lttttirt
rlt:sv, pltlttitt
rlcsv. ¡ltlttitt

l'i ()(

l(x)(
()()(



l-lttjo tltt t:¿tlot et¡ Cltilt.
I !;8

'lablir 4 l,l Irrlro(l) 'l¿¡¡¡¡r¡rritltttrt'l lllt:tlitl¡ts trll ltttld¡r tlt:

p0z0s. I tltlp(:l,ltl¡lils (lsliIìlll(llls l)()l t(rllll0llìtlroq ßco
r¡tr ítttit:tlr; t:tt :tll.ilisls t[: lt¡Ìtlit:; rlt:lrt:ltt¡qlttlrs tftì l(ls lrozos.

I't,20 I'rr¡li¡rrrl. l ro(]) 'l (Sr{);) . l (N:r K t'.¡¡(r) l 1N:r.l r)

(ilt(:lr()sl (1n p()7(l

lin lircar; lÌc(ltcttììitlcs cs ttcccsltrio co¡lsi(l(ìrar cl l'lu-
jo t:onrbittitrlo (lc L:ttl()r (J... (corttlrrctivo tttlts (Ì()lìvccliv())

l)iuit l(ncr unit c\titlìlt(ìiti¡t rtl¿is l)rccisll rlcl ¡ltllcnciitl
cilr'rgelic() ll(:()tcrlllitl. l,lt cl tìÍtso (lc lllì slstctlllt ¡Ìc()lcl-
nurl irsociir(l() it ulìir ilttrusit!lt Illilglìlillit:¡t ¡t l;t I)roltltl(li-
cllrrl ll y it lrtìtl)r:tirltlt¡t'l''t, cxislicrltlo tllìil zolìÍl f-r:tctt¡-

rir(lir (l( L:sl)c\()r lr (ll'.ll) y colrtlrrclivl(lll(l K, si cl stltrli
rìislro (lc nt¿tll,rtit cs sr¡ll(:lclllc p¿¡rll lllltlltL:ll(:¡ lít (ì()ll(ll
(ìiórì isolclrulrl ('l'¡¡¡) (lutllttc llls (ìllll)ils ltticiltlcs, t:tt lrts
I ()rìits stIl)r Íty:rc('nlcs sc cstublcrìct li it¡rt oxittr;ttlitlllc¡lIc ttIl

csl¡(lo ilr: rtt¡uilitlrio cn utt lic:tttl)o r:iltltt:tclislico r (ll).
l..r corrvcccirlrr llirllolcr ttìítl (llt(: sc ilriciarri cll llt loll¿t

Inrr'lr¡r.trl¿r <lc cs¡rcsor lt t:stitblt:t:t:lii tttla ctllltlttclivitlittl
(:l'ccliv:r NK (N ì,' l). Ll lltrjtt t:onrlrirrrt(lo clc c:llol Qr. (:lì

c:,c (:;llr(l(ì scrir (l.irclr(:ltllrttr:h & Sirss, 1977):

( )..

lil ti:rrrrirro lll lr(N -l)/Nl prlt:rlc: <lcrrortltttitrsc

"prolrrrrrlirlittl t:lt:r.:livit" tlcl tlta¡ttttit; t:s lÍt l)lol'tlllclitla<l
(|llc scriir rrrr¡rlit ittllt ¡r()t olrsct vttciollcs tlc lltt.itl tlc calot
si no lrrrllicnt cortvcccit5rt t:rr trl sislt:¡trtt:

il
l'(N l)

N

l ,r,
( ì)

I'rt¡ rr crrlt:rrlrtr lrt "¡rt ol tttttlitlrrtl clcctivrt" ilcl Ittitt'.-

lìl:r cn un sislclilir lrttl¡olttl¡¡tttl r:tltltrl l'l'l;rtio, ltltbtli t¡ttc
cslinliu K.'l',,, y (.)... l,rr cslilu:rtiti¡l rlt: (-).. t:s Itr r¡rrc csl:i
suictir it rttirvor it¡¡ptt:r:isiirtt, itt¡tti sc scgrrirli el ptoec:tli-

lrìicrìlo rlc Sotcy ñ l.t'rvis (I976). Al itsccttclct t'l tt¡ittlt ltlt-
r:iit lits r¡tcrts tlc clc:'clttliu, c:l cltltlt t::; t:xll¡titlo clcstlc cl rc-

sc¡ v0t irl lt'r ltt:tl lt llt I ltzrlll

6l'l
(r5.,|

()ló
7.ìl
56 tl

?ll

t5Ì
? 2()

.¡ r2

)0 I
.lu8
t'l t')

l9,l
ll1)

lt?
I tl
l7l
I/0
.rJ!)

)).1

140
2.10

l()4
:¡4 5

"ltof t¡rlrlitl:ttl ntt:d rr "
'I rncdir cnt lt()z()
'l (Si()2) nrcrlirr
'l' (Na-K-{ lu) ntctli:t
'l ( Na-l ,i ) rrrtrrliir

(r.17 rrr,

2ll(r ()( l

2000(l
20,50(l
2.t00( l

rlc:sv. p:rttott: I ?0('
dt:sv. p:ttr,ittt I !)o('
t[:sv, prrtt,i¡t : .].]o(l
rlt:sv. plrtr,rr: I 7o('

Olrst:¡vi¡t iottr:s

(l)S,rl,, ¡c llalr r.,,tr¡rthr¡tr,l,, l,,s [)uros tLrl)rIt.t(10: cil (ìtgFclttrr.,lt

(11)7tl). l.:¡ r:()Iìtp()si(:i¿)n tlcl agtrir (rlt cit()ii tloz()s (lill(ìl( l):lct:llltt:
rlt'lrr rcporlittl;r clt ('t¡sit:;lrlt¡i cl rrl. (I!)7.5), rlorrtlt: rtlt'trtís:;t
lìrùsùillir t:l ir¡rilisis (l(ì rlll¡ir (kì olros cint:(Ì lt(tz()s.

(2) I-,rs cstintirt:lonr:s (l(ì l (Nrr K (i:r)(\l ltirrt s¡rlt¡ tott¡iltl.ts rtt: (iig¡¡r:tt-

hlr;l¡ (19/ll).

l)r ol un(li(lit(l l)l clìl ctttc tlt' cit ctrlltt:i()tl (t (:s(:l ! orlo) scl ii

lll',() rìllyor. M,is .rtlt'litltlt:, itl l)l osclltlil cl csttrtlio tlt: lll
'l';rlio, sc coltsitltrtlttli ltt cslitttltctirlt ilc l.ì0"( s(ÌgÍrlì
'l (Nrr Li) tlc it¡trut:; tlt:st:lttg¡t<llts (:tt los I)()z()s.

l,ln cl clrso tlr: 'l'r:r rtttts (l(ì ( llrill¿ilr, los vltlotcl; cr

l)ucstos cn lir 'l rtl)lit 2 c()t I t:spolltl(llì ill l)l()llìc(lro tlcl ltlt;t
li:.;is tltr (:uittro llrcrtl('s tct¡rtltlt:s, l:l ¡lll ,lc cslÍls Ill(:lllcs
virriir (:rìlrr:1.,10 y 5.tì'/; l:ts lt¡lttlts (lc cslil\ l(ìllìlits ('()rrcs

l)()il(lcn ltl ti¡rtt sttllitl:trl:ts ;it'itllts, clt lits rltl(' llt t:tzittt
S(),,21 '¡ v:rriir cntl'(Ì 5 y 5(XX), l)ol lo (ìlrc sc lut clc¡titlo t:l

lcrrrrtirrrcllo Nlt'l,r ¡ltnt llt t:slitttrtt:iirlt tlc lctlt¡rcrltltttlt t'tt

¡lr oltrtt<litlitil . Llts cuntctt:l islrt:ll'; tlt' cslc sislclttlt ['.c()lcl -

nritl ¡)lu(Ìe(Ìn t:ol-tcs¡rotrtlct it lits (lc l¡tlo tltl vit¡rtll tlotlti
rlrrrlt: (o r':t¡rot st:ttt), scgíttt llt cllrsilicitciirrt tlc Wllitc ct

rrl. (11)'71), ctt trtttltitl)osici(itì lt lo:i tttlis totìtt¡¡tL:s:,i:,lt'
¡rrits rlc irl1uil I ('licitl(llttlll. I .tls slst('lllils rlc vlt¡ttlt rltttlr i

niilttc l)r()vccrr, lrl ¡)ltt r:t:t't , rlr: tltl llttc¡t lltc(ìíllìislllo ¡lltt lt llt
st'¡lrtritr'ir\rt tlt'l ntt'r<'t¡lio v()l:ttil (l(: tlllos tttctltlcs tlc tl¡c

n()r v()litlili(lltl . llrt Wltitc cl ;rl. ( 197 l)st: llì('¡lci()lìlìlì e il

sr¡s rlc: tlr:prisrlos tlt: I lg locirlizlttlos (:tl lit l)(Ìt ili:r'ilt v lllrstlr

a l0 krrr (lc t;tlcs stsl(Ìtììils, cottlo titlllt)ii:ll st: lìitr.:e tlllit st¡-

1Ìcrcttt'iit nì;i'; c'ìp('('trlitlivlt ltt'clc:t tlt' l;t crislctrt'ilt tlt' tlt:-
l)i)sil()s tlt: cobtc ¡rolf idico Irlt,jrl str tlivt:l ltciilieo.

t,ll, SIS'l'|,ìMA llll)ll()l'l, RMAl, l)l; l,:1,'l'A'l l()

llrr cslu I);rrtc sc cx¡rottrltit c()rì rltly()r rlctlllt: lrl
iurunci:r(l() ¡rrcccrlcrrtcrrtcnlc lrccrcu tlc llr lrr¡tbitlticrlrrtl tlc
Irts vllort:s tlc llrr.jo rlc c¿rlor crr lircrrs tccti)lliciu¡rcnlc itc

livrts lt:;tlciittlits rt sislclnits ttt;rgtnítlicos cn llt pltrlc supc
liol rlc ll corlerir. Nulrì('r()s()s csltttlios grÌ()l(')liic()s, ¡lc()
(luinricos y !ic()lisic(t:r soblc l.l l¡rlio sc cncuc¡llr¡ur c¡r lir

litcrltrrnr (c.tl., l,rtltsc¡t ,! lrr¡iillo, l()75; I rtltscn, 1976;
(iiggcnbrrelr, l()7tì; Sclrrvlrlz t'l ltlr. l9tl,l),

tlorrtlt: ('t's llt p,;utitttti:t tlc crtlot ¡rot ttttitllttl tle v,tlttlllt'tt
tlt'l lluirltl V l'l; lrr t:rsir (lc lltt jo volturrótrico clcl rttir;lrto.
L.r 1i;rrlurci;r ilc clrlot ¡rot uttirlrttl tlc volttrtlctl cslii (lir(lrt

l)ol :

(ì (' l

( ¡_r'¡.(l:.¡. l:,¡)

( r,'10,'(lirì0,' l:1 ¡,')

(' 0,1Ì.1 g, ( nì | (l ìrr 0) c;rli'¡'

( I ') l (t'lrl, e¡¡r')

K
( )..

rlrrnrlc r-,¡ (:s Iír (lcnsi(lirtl rlcl llr¡itlo lr lir tcttìl)(:titlttlit'l'
tlr'l rt:st'rvtlrio, v li ¡,\,lio s()n, rcsl)ccllvittttc¡tl(:, llt t:rllltl-

¡ri;r,lr'l llr¡ttlo,t llt lcttt¡rctttlttrlr'l y it lit lcllìl)(rlilltll¡l
lr¡rr¡irl ntcrlilr rlt'l ¡tir tt. ('ttttr,itlct ¡ttttlo t¡ttc llt tctltl)cl itltll iì

tlt'l rcstrv,rri,r t'n lil l rtlirr srr¡r lir trslitrr:ttlrt r;cgíttt cl ¡lco
Ir)¡lni)nr(rlr'o Nlr l.i, cl; tltti¡, 1' lì0"(', y t¡ttc ltt lcttt¡rc

t.itl¡tit lllccliiÌ t¡¡itl tlcl ttirc çs ()"(', sc t¡trttt:ttt: <lt: (l0):

(.1)

(5)

(6)

lrtt l,rtlrscrr & I rrrirllrl (l()75) s('obsctvlt t¡ttt't'l lt¡itrlt

lcrrrurl tlcl,crtr¡llttllt (l¡ts;t rlt llttio volttttti'lliett) r'ltlilt clt



trr: 250 v .5(X) (?z's) clc ¡tctrcltlo corr l¿rs v¡u i¡rciorrcs cst;r

c:ioltlrlr:s. Sc l()nìíuír ír(lur (:l nì(ìn()r'vtrl<lr', tlt:bitlr) lt (lu(:

rì() s(: (:u(:lll¡r (r()tt (:l (l(l,tll(: tlt'l,ts v¡ttiirt:i,r¡rcs yir (luc un

Ilrrjrl ttrryor'¡rrrc<lt: sigrrili('iu urìír rttt'ur'llì t'rt ¡rrrtlrrrrtlirllrtl
it nìa\ l)iriíl l(Ìnll)(Ìrírlulit. l)ol lo l,!rìlo, si lJ i5{} (f ,'s),

rlc (l()) v (l l) st: otrlic¡rt':

159

tlc ¡tlt:ttnzit u¡t iut!:lr() ¡rronrctlio rlc 7 k¡1, Sc asrrnlirá, c¡t,
l()rtccs, iln fr:sct!ori() rluc irb;rIr¡rr<: lotllr cl írrc¿r <lcl gr¡,
bcrr, tlc ;r¡rroxirrltcl;tnìctìt(Ì l4O kllt', I lay c¡rrc oblcrvAl'
{luc cl iirclt tlt: rtrlrrtilcslttr:iorrr:s lrirlrotcrr¡urlcs rlt: str¡tt:r'li-
cir: cn lil 'l'utio cs ¡nuclro nrcn()r, tlc:rlrcrlctlor'<lr: l0 krrr',
r'()nr() suec(lc rrsulrlrrrc¡tlc cn íuc¿rs lclnralcs (lritl. 4). lrl
llt¡,to eotrtbi¡t:rtlo tlc cirlor st'r'it:

Millttal Muií¡t¿

rluL: cs lit tlcscur¡1u rlc c¡rlor' ¡ror r:onvr:cciorr. l,lrltsclr &.
'l'rrr,jillo ( 197.5) repo¡ tllt s()l)t c v.rr ios v.rlor cs tlt. ( i t¡lrlt:,
rli(los (:()n (lil'(ìt(:ntc¡i nl[.lo(los ¡ror' <livt:rsrts itulotcs.
,Al no corrot:c¡:;c t'l tlt:lltllt: tlc llrlcs cslinrrrcioncs, str:rtlo¡l-
l¿tli t:l ittrlt:t io¡ vitlor tlrr (i, tltrc, l)r)t ()lt it l)íu l(t, rì()ncuct
rlir eort l.rs lrt(critrrcs cslirrrirt:iorrt:s;los vitrios v;rlorcs lt:
¡rorl:rtlos ¡rol l,;rlrsr:rr ôi'l rrr,jrllo (11)75)son: 1.6 x l0': 5 x
l0' ; .l ;r 6 x l()/ (i:irl,zs).

lil lltrlo cor¡rbilurclo rlc tlrlol (.)(. s(Ìtii (ì,/i\, tlolrtlc A
t:s tl rrtt:ir tlcl lcst'tvolio. l':tr'¿t (:sl¡tìtiu tltl Itrt:lt:,Lì c()n¡ir
tlt'ntri¡ llr csllrrclrrr';r rlt:l ¡'r':rbt:rr c¡¡ I:l t'lrlio r¡rrc, sc¡trin
l.¿rl¡scrr &'l'r'u iillo ( 1 975), se ol icrrtlt lr¡rr t'rirrrltlitrncrrlc
crt lrr tlilct:t:rritr N S (ì()n uilir cxtcrrsirirr tlc.l0 kr¡1. l,l ll',,
lrt:n lir¡ritlt trl rlcslc corr cl "lrorsl" rlt St,nluliit (lc l'lt(lc
l,onrit l.ttc(l (), tlcscoltr'cji'n<lrlst: srr c\lcnsión lr¡rt:itr t:l t's-
lr, irun rr¡;rrrtltl ¡ro<lriir csltu lil¡lillrtio ¡rot l;r Ilrrr.ilt tlc
lrllca¡rcs tlc cl (irrr¡trl \/olclurico rlc Ll 'l'¡rtro, lurstlt rlol¡

( onsirlcliurtlo ultir t:oltrlrrctivitlirrl K 5 (llrclrl/crlt
s"(') \ rrrur t(Ìlul)ctirlultr (lcl rrurgrrr:r'1 ,,, l{(X),'Cl, tlc (_l)

v (7) st: olllit:¡rc llr "¡rrolurrrlirl,rrl clì:t:tivl " tlr:l ntitl:nltr:

(.),., .14.(r¡rtlrl,'crrr¡s :: l5 [J.lì'.(

lr(N l)
ll , l.l krrr

(i 4.t1.5 x l0 (t;rlz's),

i\.

().
(; 4.1ì,5 r l0' c¡rl./s

l,l0 krrr'

(7)

I I l;rlro (.Ì.Ì' -)0'\ 6i'i"{)l'\\ ). Lrlltt,ilt.r tr.r rir¡r¡t o , ,tr ti
rrrl,ttl lrirlrotlrnr.rl (l)(. | :rlrrtrr r I rrriill¡,. l,r/\r

N
(.1 )

lìl vtrlol crr (fÌ) irrtlir'ir r¡rrt.ltr corrvcccitirr ltitlrolt:rrnul sc
clc(rlr'rir tlt'stlt: llr sulìctlicic lursttr l.l kln tlc lu ilrt¡trsi(lr
rttit¡r,ttuilir'it ,;i llr ci¡crrlltcitlrr t'r r',*.,r,rrlr (N ¡lr;rrrrlc). Si N
ts t¡totlctlttlo, ltr conv(:('(ìi()lì st. loc:tliztuitr lurslit rtnil ¡lro
Irrrrtlirllrrl ¡rrr¡r rrriis ¡rr(rxinur lrl rrrrgrrr;r.

l,os trslr¡tlios tlc rcsistivitl¿rtl cl[.t:llicir t'rr llr t:ortczir
<lt: ltls Arrrlcs rlr:l lro¡lc tlc ('llilc rlc Sr'llu'irllz r:t ul. (19¡14)

ntur.:slritn (luc llr zoll;t (luc (ì()nìl)tcntlr: l.l 'l'lrlro sc (itf¡t(ì
lrrizu ¡ror blrjos rlrlort:s tlc r:sc ¡xrnirrrc{ro (lrig. 5). lllr,itr
l:l'l'lrtio sc oblit:lrt: unlr z()ltil ltt.cnlu¿ttl¿urtt,tttt: ttrt(rrtlltltr,
rlc ().4 tJ.rrr, rlt'l¡r r't¡lrl lt{r ¡;¡ l¡;¡¡¡ tìtil}ot ¡t:lt:rrrrtilr cll
Sclttv:utz cl lrl. (l()ll.l). lirl r()nil, (lc r'sp('s()t rt:llrliro ¡rc
t¡rrcrì0, yit(:(Ì s()l)l(.Uilil \cl.lund;r e:r¡xr tlc 7 !J.nt, r¡rrt., lrlc
j;irrrlosc tlc lrl'lutio lrlc¿rrr¿¡r virlort:s <ltr l() y,10(,f.rrr, lr:r
(ìiit (ìl ocslr: y lr;rcilr cl cslc, rcs¡rt:rtlivitntr:lltc. I'orlli¡r con
sirlr:tlrrsc r¡rrc llr zorrit ilìíu('ir(llt ctll¡ 0..1 O.lil cn lir l,ig. 5,

ctttrcs¡rorrtltr it lltiutilo it ltnir l(.tn¡)cr'¡rlrrr¡r tlt ltlrt:tlctlol
clc |i00"( ì, t:rrlir¡rrc:cicl() con un t:orrr¡ront:rrle tlc trllu corr
<lttr:tivirlud cl['r'lricir (ll]()), r:rltno ¡rrrr:clc irrl'clilsc <lc lo
c\l)ucst() clr l'¿rrklronrcnk() ( 1982). ('()tìto s(: puc(lc ()l)-
sclvlu crr ltr lrig. 5, lit zolltr dc 0..1 !J.rtr sc cn(:()nltiu iit ir ,5-

7 krrr bir.io lit srr¡rcrIicic rlc lil 'l¡rtio, y rt:¡lrcsrrrrlu¡ ilr crr cl
corìt(Ì,rl() tlcl ¡lrcscrrlt: lr;tbrtjo, llt ¡lloltrrrrlirllrtl lc;rl I I clcl
rìutgnrit. [)c llr t'x¡trcsitin (H), rrst¡rrricntlo N grirrrrlc, v t:rtrr
| | t:lrltc 5 y / krrr, rt:srrllit i¡rrc cl ;r¡lulr rlclrc t:sl¡u t:itt:rrl;ul-
tlo rr gríln l)r'()llut(li(llrtl, crrllr..l y (r krn, csl)cs()r i.slc t¡rrc
Ititct"'l nrrrs¡)it¡ cnlc" lir ¡rlcscrrt:ilr tlr:l ntrlt¡rrrr I)()r c()n
v(Ì(ì( ii)il lrirlr ()lt Ilrrirl.

sc lrir trlllcili(l(), cnl()il(;(.5, (:n cslit ¡rrirrrcllr ;tpr(lri
rrurclrjrr u llrs cucsliolrcs irrlrcrr:lrlcs lrl llrr.¡o rlc r:lrlr¡l tlc IÌl
'l ltlio, r¡ttt: cl llrrio t:tlut[¡irlrrlo ¡rrrcrlc lrlctrrrzlu cl r,lrlor rlc
.15 t llr(' (1.165 rrrW,/rrr') tlclritlo ¡r lrr circtrlrrcii,n tlc .rlirrr
It;rsl:r lir prorirrrirllrrl (.\,1 klrr) rltl tt't'lro rlt.rullr illtrrrsioll
ttnt¡Ìttu'tlir:lr r¡tritrrtlrr rr 5 7 lrlr rlr'l;r srr¡rt'rlitir'. l:s n('r'('sit
t io, sitt cntlr:trgrt, r t'r'ortl¡t¡ l¡rs t'slinl¡rt ionr'\ (iu(' sr' llrtt
ltcclto ¡t:tlt ()l)l('n('t los vltlort,s t.i¡rtt ilir't': tit'l :islt'rrlr tlt.
lrl I lrtirr los vltlrlrt's ,lt' I , K, 1,,, r i\ , r()ll() tiull
lrictt l:ts srrrt¡rlilit'lrt ioltt'r lr'llrtir,;rs ;rl nlorlt'lo rlt' sislclrur
(()rì\('(livo lrrlollllrrlt), (ll¡( ltilt ¡rlrrtrili,lo cl t.rllrlrlt'ti
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I tì()

nrclll() tlc llr t:t¡ttt:s:tititt (l), c.li., cs(lttcltrlit tt¡ti

clinlcrtsiotrltl, l)tr rìr(Ì;ìl)ili(littl tlc l¡r ett¡r:t tlc cs¡tt:sttt lt (l.lt
.lrt:rrbru.lt ñ Slr;:;, lt)77). 1'lrlt:s r;irrr¡tlilic:ruittllc, r;()ll llc
((Ìsiui;ts tlc[.itlo lr I;t tottt¡rlt:jirllttl tlt: ltls ¡rtoccsos tlttc sc

rlr:st'rlvrrclvcn ('rr un sistclnlt ltitltt¡tt:rrtìitl; s(il() ¡t;ttlicttclo
tlc rìtlnsitlct lt:i,lttr::; sittt¡tlts sc ¡rotlt t't ,tvltttzitl elt csl tttlios
r¡lltrior(l) (ì u¡ì¿r tll,i:; ltl¡illl.l;t tlcl;eri¡rti0tt (llillìlililll\':l
(l.lcltt'rtlrtrrrìlt (l itl., l9i6:ì; l.ltcltcttlrttlclt c( ltl., l()7rilr;

Sorc1, 1Q l.crvis, l!)7ti; \À/lritt: ,! Wrllirrrrrs, l1)75; l.rttlt,'¡r-
lr¡rrt:ll & S¿r.;s, l1)'/7t. l)clrc olrs,t:¡\/ills(Ì, líìlltlìiÚtt, t¡ttc llt
tcnìf)cr irl ur,r (l(: I 10"(' Ir.r sitlrt csl tttt.ttl.t :'egíttt t:l gt:tllt:l'

nri)nrctro Nlt-l,i t'tt itgtrtts tlttsc:tt¡ttttllts ('tl los l)()z():. ('l il-
lrl;r -l); l.t lcttt¡rct itl Ìrl lr I esllllillìlt' tltl l;t :r¡rlicltciotr tlc:l

nìisrììo ¡tcolcrrrrrirrrclto cn r:l itttltlisis tltl l;ts;tgtt;ts tlc
lrrr:rrlrs tt:¡t¡¡¡rlr:s ('l:rlrl:r.l) c:, rlc 26:"(',.,;tsi lrt lltisl¡¡,t

r¡rrc l;t tc¡rorlitrllt r:lt (ìi¡Ìlt,ttttltitr:lt (19'/tl) crr [rttsc lt llt coltt

¡rOsiciirrt isottlpic;t ! ill c(ìlllr.Ìtìi(l() (l(Ì (:lr)llllo. l;l ;tgtt;t lt

lit lcnìl)(Ìrirlrlrr tlt'l(r0"( sclttt l¡tt lltti(l() lllilllltlitl <lt: t:it'

t:rrllrci,il ¡lrrtlttntlrt, (lu(ì luoflo sc nlczcl;trilt c')n iil'uir
sut)tclríurclt locltl tlctivtttttlo (Ìtì tttìít ¡tttrzt:l;t (l(: trlcttol
lcrrìl)curlrulr. Sitr ctrtIr;tt¡1o, llrl tlilcr(lttr'iit ('tì ltt cslitlt;t
t:itirr tlc l.r tcrrr¡rcmlluir clr ¡rtoltttrtlitlrtrl , tto lir:¡lc tìtil\/()t
(:otìs()('ucn(:l:r cn ('l (ronlcxlo rlc cslc tlitlrit.lrli itsr, (lr ()).y
(.1) sc olrtt'rrrlrilr rur vlrlor tlt'(ì igrr:rl ¡r 5..1 x l0' (c;r1,,'s¡ 1,

t'l llrr.io t:o¡rrlrinrtrlo clt: t';tlot (). rtlc;tttzrttilt cl vltlor tlc .lt'l

I1.1".( . l.lr "¡rrtllrrrttlitl:trl tllt't:livrt" tlcl tnltgrtlt sctirt
rr¡ltoxrttuttllrrncltlr: llt ntlstìt¡r t¡ttt' lrt tllrlt'ltttllt illtlcll()t'
nrcnlc ('\,1.1 krrr¡. IJrrlr irrcirlcncrir nru(lr() nìiry()r l)rt('(lr'
lcnt:r t:l rircrr cstiu¡rttlrt tlcl tc:;crvotio y cl Irotlo c ltislorirt
rlc lir inlr usiirt l,rtio lrl 'l'rrtio No sc lllt co¡rsitlcnttlo,
lrrlrrturs, itll,ulrit (()nlnl)l¡( t(in (ln(:r'lir tlt llurtlos ttur¡lttuì
¡i¡1r5 (¡¡¡itlts .irrvcrril,'s) lisllts t'ttt:sl it,ttt:s ¡)o rttt¡ ¡itt ltlrot
rllttllts ¡rt,t tl ntollrcnlrr.

t lrtjtt tlt c,tlot rtt t;ltil¿:

'l l'lMl'l',lt^'l'1. ll¡\ l)l',1, r\(itiA l;N l¡ll()l"lINl)ll)^l)
t' til,lr.lo l)1,. cALoll l,lN t,A ( til,:N|^ l)1,:

s.\N't t,{(;(, sl,.(i(lvI l,:¡ll\l()Ml'. 1 lli {
(;r,:( )Qr)iM l('.{.

l,.r t:stinur.:itirr tlcl llrrjo tlc c¿tlol l l)rulir tlt'llt ltrll-
lr('ritlur¡t rlt:l llrritl() r:tt ¡rtttltilttlitl,ttl cl; ¡lrttliet¡ltttlrtcttlc
r;i¡lrrilielrlivrr c¡r lrrclt;r tt,r liglttlits it rììaì!ltu¿t{lstrro rccrcrrlc.
'l':rl c:; cl u¡rso rlc llr tr¡crrcrr st'rli¡ncrtlrrtilt rlt S¡t¡tliltpo, rlt:

l,r trrr;rl sc cr.¡rorrtlllirt los rcsrtltrtrlos tlc llt lt¡rlicitr:it\tt tlr,:l

r()()ltr rìì(irìr( llrr ilr: Si(),, lr;rs;rrlo cn l;r (lcllcnrlcnùilr c¡r llt
lenrl)crir(urir (l(: llt soltrlrrlrtlrttl <lt:l ctutrztt t:tt cl itgtut
(S*,;rrrbcrg ñ I\4()r'lirn, l9¡J0). I irs (:slilrìirciolr(:s, it(l('tríis
rit: rr¡rttrtrrI rrlgirn c0trocinticÛtr) sot)rc llt cstrttrtltttiì l(Ìt-
¡r¡,rl rl,:l ,rrr:(r, l)()rlr,irr sigrrilit.rr ,rlgirrr .tviurüe lr;rci.r lit
lirctilriliil.rtl clc lir cu,'ttrlt lr s(r (:()rtsi(l(:r¡ttl¿ì t:ottto (::trrìpo

1:cotclrrrrl clc llr jrr crrllrl¡riir . Allirrrros irlcrnccs s()l)r( l¿tlcs

(:¿ìrììl)os t'rr ¡cl¿rt'iorr rr l.t lcctiinicrr tlc ('lrilt: ltlt¡¡ sitltt t'.r-

l)ut.\l()s crr IVlr¡r¡o¿ (19¡il), y sirlo rc lritriitt itt¡rri itl¡ittttits
colr,iitlcllrt ioncs irírn lrrírs,Ìc¡lcrltlcs.

Sr' crtlir¡ttlc ¡rot sislcttrrs rlc lrlrilr trrllrl¡rilr ,rt¡rrcllos
(lll(: l)rotlrrccn lluitlos lurr,t:r tcnr¡rcrrtums rlt trlrcrlt:rlor'
rlr' lr()"( . Si sc .'urrr¡rl(ìil (:i('r lits t tlntli<:¡il¡lts ll¡rsitits tlc
l.rs t r¡rrlcs sc tlisctrl ir rr ll l rrrlrl tlcl ¡rt csctrlc llltlrltio , cl
trrlt'r'rlc lrrs lrrt'rrlcs tlc lrrrjrr ùnlirlIiir ¡rrrctlt: st'r' rrlilizrrtlo
t'tt tlivt:r's,r:; nlotlos (,'.4., ,;tlt'ltt.'t:i,irt tlc vivicntlirs, nur¡t
lrnlrììr(Ìrìl() tlt' rrrVt:r'rrittlt't()lr. ¡rrst:rt:ttllttllt, ttttlttslt lít lc-
L ltt'l;t, i¡r,lul,l r i:t r t'r \/r'( ('r;r, ( ()ns('r vits, inrlrtsl r itt ¡llr¡lt:lc
¡lt). l,rrs (u('nclrs, tonrt, llr tlc Slrntilr¡,o, t¡rrc lurrr sulritlo
lìr(), r's():i Icrtrlt¡itos, r'()nl¡cilcn ;re rrilr'¡0s lc(Itcn()5 si sc

l,rr; t:orrr¡r,rlrr errrr rrrlrrcllo:; rlc l;ts gr';trrtlcs (lrcrì(:;ts íu lcsrt
nll. tlr'lrt:; i'trt'lrs tlt'¡,1¡¡¡¡¡¡i¡¡¡¡rr (lu(: l)u('(l(Ìrr;rltitrz:rr r':t

n():ì rrr'il1(nlilt:s tlt knt' l.lr l.t:; r'il('tì(:ts llt'rlilrltlrtllts ¡rttt
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lu tctlírrritlr, lirs tlislrurci¡rs crrll,-'llts zotrts ¡rto¡riits [)llir lir

cxl)l()l;tci(i¡ì 1' llr:; z,ttlrs tlc tcrltt¡iit son lrccttclrlt.tttcttl('
lr('(lu('rìrì\ (.tlf1ilnos kilr'rrrrt'lIos); tlsUltllltt'lllt'll;tV tll¡ttti
lcslrttiotrt's tlc itgttitr; lcrttutlcs cn l;ts;ltrr;ts t¡ttc circtttttllttt
llt t:utltt ¡ì, v tt¡t¡t lt:ti \'('('cs l,l:, ltct I ttl bttciollcs lcctritliclt:,
.liritlt'n llts t'lt¡lts ('rr l)l()(ltt('\ (lu( tì() li( tt('rt (()ttrì\i(itl lti
.lr lìulie rt

Srvlr¡llrcr ll ñ I\lol llun ( I ()¡ì0) r'\lì()nrn llt :.ilit¡icrtlc t c

lltr'irin t'nlrt'lrr lcnlpcllrlrrnr clcl irf,uir t.rì prolrr¡lrlitlrrtl cr
lirlr¡rtllr st'pittt t'l lt'rrttirlt'lto tlt'Si(), (l Si(),) r,ci llrrjt'
rl,.' r:ltlot rc|.iorutl ((-)):

I t;t

('ucnt;t rlc Slrrlirrgo lrr lcrtr¡rcr':rltu:t rrrt:,llu lulutrl tlcl ;rirt.
(lr) t:s l.l.-1"( . l,¡r ¡rrolrrnrlitl:r<l nlt'ililr rlr: cilcul¡rt:¡tilr
¡rrtt'rlt' t'sl inuil \(' ('nl()n( ('s ('t:

¡þl¡tqrtrl Mttiitt¿

(() )

( l())

( I l,r )

11.,1

1.t.9

l.t.l
t r.1

r l..l (krrr) l.l.ì.1 (rrr)

I )c llr cx¡rrcsirln ( I0)

,,lorttlt' tu ('H0 i 1¡l ("(' rrt', \\t¡ y

lr ll..l t 5.I ("t') cs llt lc:rrtpcr;rltrur rucrlilr
;rnrr.rl tlcl rrir c.

I n lirv.rrrlrt:r'q .! l\lorglrì ( I()''()) rrrr Ilrrlr.ri,' ¡r't,'
r ior l()j. \'iìl()tt:s rlt' nl V l, :.t'tt lo:. l.;ilittir'ttlts:

rltltttlt'st'lt:t rtstttt¡irl,t cl v¿tlrll tlc corttlttctivirlrrcl tlc Srv:ttt-

lrcr¡.\r N,lorglt¡r (l()¡iO): K Ll (W¡nt "( ), ¡rur¡ r:ulurtlo
t'l i¡lrico vllol rlc cor¡rluctivi,lltl t'rr llr ( ucrrclr rlc S;rntilr

¡io cs rrl¡io nrir\/()r : l. / (W,'rìr "t ¡ scgirrr Iiyctlrr ct rrl.
(I()7¡i). Sit'trtlt' *il(' uri r,;rltlt ¡ttsl;ttlo, :;t: t orriirlcr iuír (:l

¡rr irrtcr virlor tlc K. \ los vrrlort::; rlt' nl Y l) f )lu rr lu ( l¡crtcl
tlc \lrttl ilr¡lo sct litt:

I Sr( ), nr (.) | lr,

ruk /.

(r7t) ("t ru', \\')

rìt (rliì ("( rrr'lW).

nì (rli,l r (r7 ( '( ' ¡t. \\/ )

lr I t, l.l.l ' \. I ("( )

( I lir)

(lJb)

I I ¡'¡¡¡;¡¡¡¡,¡ttr r,rK /, tlt,rttlr'K r': l.r rrlrtlrrrlrti
,lrrrl lt'¡iltlrl.,i( riurrr(' (()ilr(' l:r ¡rrolrrtt,litllrri tlt'l trltiilrO
,'r¡trtltlrt t1) (lr'l \t\fr'ilrit t()i:t lllilil.

I )c I I l.r) \ irirtlrìr( r¡(l() urur tortrlttt lrvrtlltrl "¡rtctlr;r"
rl( r(ì\.;r'rlinrctro',,i,' .',i t\\''t¡r ( ), sr: olrli,'rrt' rrn.r ¡rro
Irrnrlirllrtl nrt'tlt;r,le,tr, t¡llrtiirn (Z) rlc l.,l krrr. I o:, r';rlo
tl. rlt' l.t:, t'rll¡(:,rrrnr':. ( I I ) tlc liir it¡llrt'l¡l ñ Nlot¡llttr
r lt) /!)r :lt t ( l,t( ioillilt ( (ltì ililir lttìtl)('lirlllill ('il ¡rrttltrrttli
rllrtltlr'i.l.(/ ' -ll.i '(.\'tlr,:tltrr tlt'lt': L.l , tt.ri.nl. l'l
\:tl()t ilr('(li('tlr'lLttt¡rttlllrt;t r'iltlrilltt¡ttlitl;ttl ('nlil ( u!'n
rlr rlc'jlrrrlilr¡ir,r's tlr '/,..1 "( ( I rrlrllr r), ¡rrrtlii'rrtlo:;c (':,t:l

lrlt'.1¡ 1,¡¡1,¡¡t',; itll,tt rli:;illtttts tlt'ttt \,./. r'lt r'ril( (:lr\rì, itrilì
(lu( ('\lo It0 rttl¡rlir¡ttt i;tti¡tt'iottt':l lt¡rt'tt;tlrlr::,. l rr llr

I lt: tltrtli,llttlt's,lnr t rltt r'¡l llt r'r¡,tt'.,tott tlt'¡irvlttt
lrr'r,lñ NloltÌiur (I()7(); I()l'i())cntrr'lerrl)r,'rlrlrtrlrr'l lii(),t
lluìo tlt' ( irl()r ()l)s('r Vlttlo, iril|ìlit lì|lìn un t'r t trt J(] ltl rtpli
tril r');r: ll,-'()l('iltìi)nt('ltri t'tr lir ('\linilt(i0ll tlt'l llillo rt'girr
nlrl rlt' t lrlot . IIt' lrt t r¡rtt'siirrr ((,)) .,. l)r(''l(' ('\lun:u rJ(.) ('n

un:r :rl)rottnr;t, iirt rlt' ¡rrirnt'r ()t(l('n:

il¡

lr lì..1 ("( ) ( I llri

[ ]tilizrurtlo l()s vrrl,)rcs ( l,l) t'n ( I l)
( rì tìlW, ilrrl

rllr
rl(.) r (

ilt

¡l(.). t 1/.5 t

,lttt
r (.) )

ltì
(l ì¡

\' r'\l)l c,illr(l() (-)

( t.l j

( l.l l iil(lir'it iltì

o.0e¡i (.))

' tlt' I I rt jt,

l.rlrl.r l. ir¡rrlrr'¡,r¡rrr.r,r¡ l,r,,lrr¡r,lr,l.r,l illir(i_,"1 r r llrr,¡,,,1,
,.rlor (.r lttr\\'/tttl) ('l l,r ( u(n( lr rlt Srrrtlt.igo.

l';r;r t'.tltlr t's "ntllnl.tlt't
t t rot rlt' .tltt'tlt'rlor tlt'l .1.Ì'''ir ,

I tt I:r ( u('r¡\il (l('S;trrlnr¡io (l ¡ll. (r) sr t,rnsirltlrrol¡
Io: lutiili:;is tir' rtltuir sulrlctr:urt',r rlt' -'5 / l)(',/()\ ('\l)ncsl()s
llr l'irlrorr cl lrl. (l(),'O) nlulr llt t'slillt¡reiorr Llc llr lt'rrrpclr
Ir¡ .r ('rt ¡rr olurrtlitllrtl sc¡lirrr cl l( Ill)()lnclro .lc Si( )/. f\() ,,(

l)rc:;cnlirrittr rtr¡tti llts rltltrl,-'lr,lit:ts llitltogt:irlti!iitrt:; tlc
lrr ( rrt'nclr r\l)uc:,lir:i ('n lir ;uìl('ri()r r('lr'rr'rìeiir. lrll tlr I rr

lrl¡t ) l,t nttlrìslr;u¡ ltl: r¡tlott': rlt'lt'tttPt'tiìlllt:l (Ìrì ¡rtttftttt
rlitllrtl. r'on rt¡ rlcsvilrtio¡r plrllir¡r. r'llrrirr tlt'clrlor c(luivit
It'ttlc, scgtttt l,t tr¡rtt'tiirn (')), r'o¡t t'l ('n()t l)r()l)i() (lc

llr rotrt'lltci,rrr (cx¡rrcsit'rrr (lJ) ). l.irs cslirìurei()lrcs antc
r r()r cs sc luret'rr eo¡rsirlcr;tnrltr, ¡rtlr unir l):u lc, l()(l()s
Itt:, tlltl()s. cr)il1() l;ilr)l)¡4.¡ì l()\ (llìl()s r¡trt irtt¡llrr¡ttctt attrt
nr;rliirf, :rllirs cn cl lrrt'ir y ('l (trn.iilnl() t()litlt.'x( lllirlils lalcs
:utorn¡rl¡ir\. lrtt cl scclor rlt'lir Minir I¡r r\lrieitttit (.ll"2O'S

7()".15'\\') se lr;r rlctlrlllrrlo cl lirc¿t ('ir('un(liutlc (cntrc
Il" lO'S ì ì":Ì5'S v 7(1".10'W 70"5O'W) t:orrsi<lt:r'¡tntl<r

¡() \ ll()rc\ tlc rtgrrrs :;rrbtcrrii¡tc.ts rlcl scctrlr . lrn la Mina
I lr Alr ic:rrr.r sc ( rrcnt¡r corì lu úr¡ic¿¡ dctcrr¡¡in¿rci(rr¡ cle
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t6:! I ltt¡o tlt, r,tl(tt t'tt (.'lìtl(

'i"{

' 
)ì'
(

I igrrrr tr ( Lr|ilflr ,lt 'irtttlitt¡ o. I lr lill,.t :r : ( lllìl, lll(ì ' tlr'¡ll tlr'lt r'l

it¡r';t rle rtrtl'tlr',il 1r, ttt¡rtittt,t,t rlr' :ttit,tt: ttlllltt:'tll,.t ' r I ),

l irl( {,rì ( l rrl l')i 0),

llrrjo rlt'r:ltlor ¡ror rrrtilorlo torvt:nt:ion.ìl (tlvctllr t't rrl.,
I ()7 il ).

I lt ('ttt:ltt'it rlt: Sttttl i:tritt rt' r':u iìt lct izlt,cttltlttec';, ¡ttlt
rrrr Iltrio itllrl rlrr t'irlor r¡tttr ¡roclliit vrui¿tt t'nlrc l.() y l./
tJl,t 1¡ ¡1¡;1 ' .11.8(r ¡lr\V,i rlrr). l,os rl;rtorr ¡lrorcrricrrtcs
rlel sct'lor I lr r\lt ittll¡tlt, r:uirtttlrl st' t'tt'lttyctt l;ts :ttttlllt:t
lirrs eoneucltl;tn trttt I;t tu¡iclr tlclcllttrtntcit')tì l)()t tìtÓl(r(l()

t'orrvt'rrtio¡url c¡l cl luc;r. Irl lìrrjo tlc tltlot t'r¡ttiv:tlt'rtll
rìrc(li(r ('jj ('n rr:;(' tlclcl nlr¡r¡rtlo sce lor tlc ä0.iì ¡n\\/, nt'
(1.9I tll'('), rilit:rrlIiì:ì (lu(' tl rlclcr¡r¡irr:rtlo ¡r1¡¡ Iili'lt,tl(ì
lor¡r,r'ntionirl (lJyt:rlr t'l lrl., l9'/ti) t'r; tlt: '/fì.'/ ¡lt\\/. ttt'
(1.81Ì I ll;( ')

I os ;rr;ilisis tli;ipr'¡¡ilrlr:'' v :;t¡ tlr:;t¡ ilrrrci,i¡t tle';i¡lrr;rl
t'n los tlislinlo\:ic('l()r(:; tlc l;r ('r¡tncll n() llcnnrl('rt, l)()t
rl nro¡¡rt'r¡lo, tttt lttlsr¡ttt'io tlt: tclltcii'¡l cttllc ltts itrì()tttit
lilrs tlc lctnlrcrirlÌurt v Ilrr.irr <lt'(:iìl(ìt ttotì l;t lritlro¡tcololi;r
rlcl r'rr t:¿r. ('(ì¡nr ) r'iìsp,o ¡rttttcl ttl, sc l)ttc(lc ()t)l;ct vitt , si ll t ttt
lritr go, t¡rrc lrr rrrryor' l r euucnciir tlt' iuro¡¡r;tliit¡, sc cncu('n
Iril t:n t'l sc(ìl()r n()rocslc (.ì.1"1()'S .ì.1'2()'S; 7(1".50'\\/
'/l('(X)'\ /) t'rr trl lrortlt' tlc lrr ('ucncir (sr'clot tlc Ltttttpit)
rlorrtlc llr lrctucl¡r'ilt tlt: ;tttt'ltt;tlilr:; t's tlc itllt:tlctltlr tlcl
.l'l(ìir .l:l ;cr:l(rr e()nlillu()rlt l,rt ¡\lritlttlit nilrr'slllt ttlIt llt'
rrilcilcrir tlcr 1.5(lo tl,. r"ltl()rr's rulitr¡t;tltls tlr: lt'¡¡¡pt:tiìlurit ('r)

¡rrt,lrrnrlitl:rtl. l:¡r el r;c(l()r ()rierttc tlc Ilr tr¡ertt;r, cn r'iurl
lrio. l,r:, iuìr)nì:rliili rrltrurzlut unir Irr'(ucn(irt tlc l;,ilo t'l
lHrl, (Ì 1".10'S l ì" ì0'S; /g'.ì(l'\\/ 70"{0'\\i ). A ¡lt;tn
rlt:s t lrs¡trrs, llt l l ('( lr('il( iil tlt: :tl¡()r¡lltli¡ts r'()rì('ll('l (liì ( ()ll

¡rrrlcs rlc l;rs z,rnlrs tlc rccru¡llt v tlesclttlilt rlc.tlÌtlt l;ul,lt'
r l:irtr'lr I :r tìtt rtrlt l r t't ttcrtt'ilt t ttt t t's¡rtrttlt' :t Irt zo¡rt tlr'
l('(.ilfit |il ('l.,('(l()r ()t¡(Ìlll(', \¡l;t llt;rVtll ll('(tlr'tl(iil rl lil
;.ollt tlr' ,lt'stltr¡,1t, (ll¡(' ('n Lltnr¡r:t \('( iU;t( tr'r rTil l)(ìr utt:t

:,ttl,cr licic Ircilit,r ir uttil lrtol't¡tttli,llttl t¡rcltot tlt'.1 rrr (ljrtl
r'olr r'l ;rl l()7()) I :r rrlri,,tr'ir'rt rlr' l :rrt|lrr r'¡r r'l llotrlr'rlr'
lir ( ue¡ltlt, l)t(ì\i¡¡lir;r l;r,, Ir'tiltir), (l{.' ( ()lt¡t,r, (.(lil\lr(l
rl¡ilr t:o¡¡ ltl,tllr;r'tr,lttlo;ilrlt'tiot¡¡¡a"',' r(,1)(rl(ì rlr,'llr t'rl:.

leltt it¡ tlt: ttlulil'csllreiottcs lr:t ttt;tlt::; clt llts ztlt¡lls t¡trt: t tr

ett¡r,lltil llts cttt:ltelts l('cl()llicilllr(:lìlt: l)clltlrllll(lils l.its
rlt'svi:rt itlrtt's tlt'l llrritt tlc cttlol stll)()l licilll cll tlllil cLl('lì-

cir. rcsl)r'(l(,tlt'l Iltri.,tlcelrlot tt¡iiotlirl llltst:'tlc¡lctttlcrlel
lclit'r,c lo¡rolltitlit'tt tlc l,t:;rt¡rt't licic llt'l'tlit:¿t, rlc l;t tlrlt¡ltti

trrtl y tlir;trilrttciirt ts¡r.tt i.ll tlc llr ¡rctrrlclt[rilitlitrl, tlt: l:r

;rrri,.olroIi:r lri<lr';'rulir':t v rl,'l;r ¡lrol'rrrrtlitllttl tlcl llt¡it' lttli
ro. l.os (::,lrl(li():; ltlttt Illosltlttltl (t:.i1., Srrritlr Ñ ('lrlr¡l
¡u;rrr, l!)l:i ì; Wootlbttti' Ñ ljlttitl¡, l()¡i5) (lllc l¿ts tlt:svtltcitr

rì(':.i rc\ulliul ur il¡r()¡tìltlilt:, tìcll¿ttivils tlc I lrrio tlt: t'ltltlt ctt

t'l lirt':t rlr'lt'r'lrrl'il, -\/ 
('lì ;ttttrtllllltlls ¡r()';ilivlts (.tl t'l:'ttt:;t tltl

tlcsclrr'tllt, (ì()tì lttllt l()trit'itltttrlretltlr'It'lllcscttl;ttttlo cl

llrrjo tlc r;rlol lltst'. l:l \'()tt()riltìicl)l() (lcl cttlttl¡o tltl lltritr
lcrIttitl t'tl ttlìtl (:tlr'ttrit, ¡rt,rtlttci,ltl ¡lttt cl te'¡iirtlcll lritl¡tl-
l,i¡lico, ¡rttt'rlt':.t't ttlili:¿lttltr cttlt littr's tlt't'sltttlirr tlt'l llrrirt
lrrr:;c, uorrr llttnlliitt ¡rltllt llt loelrli'rlrtiirll ilt'¡ttlzo: t¡ttc

l!'¡ì1'lur r'(rnr') ol)i('lir(ì llt crpltllltt:ititt llt'0lctlrrltl. l:l esl¡t

rio tlc,triuti.('(l('llt irttt'l;lililt, it'rtt rt'llttir'.t lt l;t ('ttctlc;t tlc
l'.irili:rr',0 ilo lrciltìil( .titlì (:iliìl)lt'rel t:;t' t ltlttlltt; tttl't:;

rr ir l, rlL'lrt' t o¡r:.itlt'r it r :ir' (l tr(' t'l ¡ r lttlo 1l¡ 1 1r¡¡¡¡ rt'ttl lt itl r';l rr

lrcil ( illrr'l)1,)(ltl('ll r'(illll)()ll(lìl('rl ('\ (l('lllilll'li1'tlilitlrt iotl

l.t' ¡rttt'tlt' ltl rt ltrltl , sill t'ltllrltt lÌ(). (lll(' t'l lrLlll;l :;ttlrlct t it¡tt';t

trr l,r ( tl\ rrr,r \l( li,tttli;r110 ¡rttetlt :tlclttt,'i¡l llllll l('¡lll)clll
trlr c¡rlrr'li{)"( r ()0"( ,:t ttltlt ptoltllltlitl:ttl t'r¡tlt: I ktlt y

.l krtt tn;tl¡'tttt,r:; r('(l()t('li tlt'l;t ctlt'tttlt, lll lltlirl tlt't:itlol'
Irrtilrrtlrltt itr ¡rlit ltrlo l)()r ('\l ¡l tlill t'llrtlcit',tl rle lt'trt¡rt't ltl tt

r.r:, ¡ro,lt,'r:.t ,.lt¡tli,ttl,, r'll lll()(l() tìt,'l:; ¡ltc.i:;ti c¡r cl Itllt¡
I (): lliil il ('51() ('', rl('( rÌ:lill itl cl :'0tltlc,r l,'¡ ltl;tl (Ìll l)('/.():, lllil:;

I'tolun(l(':; t¡rrt los ,'','.'', ¡¡ltr)llr ¡ret Iotlttlos, llt tlllrVtllt:t

tlt' los t'urtlt':; licrlctt rltrtt ¡ttt'lttrttlrtllttl tttllc ì0 rlr y I l0
trr, f()tt Ìitt l)l()lll(tli(r rlcl tol.tl tlt (r') tlr (l,rltott tl .tl.,
l')/0). Ill csltttlto rlt'llt Itttteiittr ,\(z) tlc ¡'t'ttt'tltt:ii'tt tlc.:lt
Irr¡ rlclrirlo lr lucnlt':, t;rtlirlgittit:t:; tlc [1" , IJ''', Ill"" y

K"' :;r'r¡t t;uttltiitr rlt' lt'lt'r¡tllr'ilì ('lr l;t tl,'lt'rt¡¡tttltt ii'¡l ,lt:l
llrrjo tlc Litl!)t tt'l'iott¡tl (trrvt:lil',rti,,t¡ Ll¡ Ltlr:,()).

l' r\('l I llI l,l |),\ I) I)l'l ('i\lVl l'( )S (;l'.O'l l',lll\l ¡\ l.l,S

l.¡ts,'rllilil:ì('¡r)n('r. tlt' l r,(.) t:rt lrt'lrrlrlrr I l)cilrtilcil
t¡tti,,r'ts tltr,t itrllttit ltllirrtlrs /()nils tlt' ¡rosilrlt' inl<'t i':r ¡'.t'oti't
ntitrr tlt'rrlllr r'ttlrrl¡ri;t, ,\llutl¡ts tlc ttll:t:; ltltrt sitlt' stlìltllt
rllr:; ;rlrrt¡rrl;rrrlcnl('nlc c¡l llr lilclrll¡ll, :,olr¡c lotlo crr cl
trt:;o rlc locrtlitl¿ttlc:; en cl N()tle tlc ('ltiltt, t:t'ltlrr lllttìos
.lrrr':lr;t:, Sur ir i, l'rrt:lrulrlizrr, I'rrrrr¡rr l.irirrrrr y lrl'l lrtio. l:l
rrr|iil isis l)r t'( ('(l('nl (' rìl rl(r:,l l il ( 

l llr] l :l tìì l)iútt cs ¡1():;i lrlc 0lrl c

lcr lluirlos rlt';tlllr cnlrtl¡ri.t ('n./on,r\.tn;tliz¡trlrts L:rt ( ltiltr
('crtlrlrl (llruio:. tlr'('olirr¡t. \/e,llr:; tlt'l lrl;tco, Slltt l'r'tlto 1'

(;rrrr¡rlrrrrlro) I en loerrlitl,rtlt':;:;tlr¡;rtl,r:; rr¡lrs lrl:iur: ( lì¡l
l.irr, l'r'lr,'llu(Ì, ,.\l,lllr:i tlt'lrt \'¡ttlt \ Afllr.ì:i ( rtlit:rtlc:;. fii¡t
('nrl)lr l().ninllrul;r tlr' l;rlc:, lor';rlitl;rtlt's r¡tttzl'ts colt l:t t'\
tt'¡lr:itirr tlt' l.l I lrlio, ¡rrrcrlc lrelrurlrtrenlc rlcsrlltt;rt:,c to
t)t\t ( utìtl)o,t:t'ttlt't tttttl ( n ti('rtlirltl t'sll ir'ltl.

l..t llltrC rlr'lttllts():i l'('()l('llltltlt's t's lorltl t'l t:ltltll t'tl
l,r r'orlcz;r rl,'ì.r Iir'rr;r lr;rjo tt¡l:ilr'¡t t's¡rt'tilit;t, rtt,'rlirltl
tlt':,tlt l;r l( ntl)('r:tlut¡r l()r'itl ntr'rlt¡t lrntt¡tl,lt'l ;titt't tt llt l,t¡

I't'r lltìr' l';ilr'tr'l)()(() l,()\tlìl(' (lr¡('r'l r.itlr)r r'nlrr 0 K t, l;t
1,.'iltl)r'lirllrilr lr¡r'rlll ;rtillitl ¡rtrr'tl;r ltll'tttt;t \'(',, :,( t illillzltrlrl
t\'lrrlllr'r (t ( rt:rl(li, l()7S) I lnrr rt'.,r'rvir l'('(ìl('rnrrl cs to
,lr, ,l r,tlot ¡rlr'rtlilrt,trl,, (lrrL \il( ('i'nlrr' l¡u.t lrortlr'ut r.t¡

lr(tr()t. (l('l('lilililit(llt l)r)t tit iltr'tìor lr'iltl)(titlillil llllll,/il
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Miqrtt'l Mrtrtrtz

lrlt',1'rrrur i¡llctior tlr'lct¡¡tit¡lttl;t l)()r cl lnir\/()r e():;lo (lc

¡rcr lonr,'itirr rec¡rt;rblc (l)itrrl kin, 1979).

l.:r rcl,cr \':r lÌ('()l('ttttirl r':; r¡n ;;ulrconiunl() tlrr llt llt:,,'
tlr'rct:l¡rsor,, \,1:t lr()rìlclr rrlcri()r cr¡ srr clclirrieiilll llt:v:r.r
rur:r srrlrrlivisiri¡t rlt' llt blt:.c tlc rccut:.()s. Nlul llt:l .t ( lrllrl-
tli (19illt pl()l'()llcll llllil ritllr(li\/isitilt t'll lr;lst'tlt lctt¡rs,s
;r., t',ilrl,'r; (lllt,\), t¡ut: ¡trrt'rlt'ttt:;('r tjltlc:, o rcl;irlu;rll;, l crr

lrirsc Llc r c( ur r,{)s itt;teecsitrlcs ( l}l( I ); urr¿r ull irr¡lr srrlrrlivi-
sitjrr t'l; ('fcr'lt¡it(l.r crr lrr l';r:;t: tlc rr:t'Ursrrs lttte:;ilrlt.s ulli
lcs, crt t:rtlt¡Ìot irt'; t'ctltttir¡rictt v srrtlccorronticlt. l:s rr,:t:t'
:.iliil tr't,llrill. l)r)l lrr l.rttlo, (ltlL n¡il!lt.t\ rlr l.rs /.(,il,ti iil
iliclrtl;ts (:tt ('slr' tslutlio plclirììill:ìr ¡rotllilrn r';tl,trt t'¡l lil,
(;ttcl'.r)r i.r: tlc Ilt:; lìltl o rlc l;rs ltl{,\ rt'sirlulrlcr,, \ (luc nlt
l,,llrìil (lc cllrrs ¡lrrt:tlt: ;t(rl tt¿t lilì(Ìn l (. r'l;tsi l ic;r¡ :;,_. e()ilt o ütìll

Rt,,l;t,.¡tt,,l\(]^s

¡\Nl)liliS()N, l,l .N., l.AN(;Sl:lll, l\,1 .(;. Ä S('l.A
'l I ll , .1 .(; lt)11 'l'lrt' i\,lt,t.lrrrnisnr ol I lcrrt
Il,ttt:lt'r lluottlilt lltc lilool ()l tlì(. ln(liilr ()t:t'lrrr. .1 ,

( it'o¡rlri,1,. licr. tl2: ì ì,/l .l.l{)(.).
( ¡\Nl)l ,:;.( ,l.l:Sl ll',, li.ll., l,¡\lìliA,.l .( ,,t ll()

llAli l', \1. l()¡,i7 irrtr.r;rctitrn lrt.r\\(.(.¡ì tlì('('ltil(
lirtllir ;rnrl ('l¡llr' I rt.ltelr: ( it.ollltYr;i. lrl ¡rlrrl ( icolller
Itt:tl Lr lrlt'¡rtr' .l ( 

'e(ì¡)lì\':,. lìt's. r)l: .1,)\ 5.lt)
('tJsl( AN(.)rJt, il , Nt.,\il()N, \\/.,\. | ,t I I I lS. r\. t

l()75 'lltt'(itotlrtuti.,tt\ (ìt tlrc ltl l:rtitr (lt'o
llrt rnnrl l;i,'lrl. Llr: St.t olltl tJn¡terl N;rliolt:. Svrrrl'.r
,iuttr ,r¡t llrt l)t:r,t lollnì(.nt iut(l []tilll;.rtloll ol ( iL.t),rlt l

rn:rl lit's,rurtr',, lirlr I,rlurt i: t o, /0 ì / I I .

l)l\1,IlN, \.1) l(),'() lt,t lrllr lrl, l,lr1,¡;¡¡.;¡¡ ¡¡¡¡,1

I tottttttlit l'l olrlr't¡l,l ilt lltt' ilt r r.lo¡rrrrt.rrl irlttl [ ]:r. l,t'
rr()t',('()llrt'r ¡rlirl lìr.s()ilttt.s, l:n ( iet'¡r1r1,11i1.¡¡1 ,r\,.ltt,r.l:,0l
tlrt'lltt'l!,\, l'lolrlt'¡¡r, (4. l(lr¡rollll, (;.V. l-,cllrl, .!
1.5. l\'lo,r¡t , r'tl. ). lll:,t vicl , 

^ntst(,ttl¡rr¡r, 
I 57 10.t.

l)l\,1 lrN l', \\/ ll , ()lt'l l/., l. , Sll V¡\, lÌ.1 . .t litllZ.
l .( , I()('5 l r.l I(':,tI l.tl I lc;rt lil()rv lrl | $,,r I 0t..rli
n(:, lr('iìt \/lrllt.lr:1 , ( lrilt', Aurc.l ( it't'pltVr.. lJrr,
l rlul:;. {(r: I i 'r.

l'Al( ()N, lr.. ( 
^Slll 

I(). ()..\, \i 
^l 

lrNTtJl;1.,\, l\4.
I9'/0 I Iiillolr.ololi:r tlt' I¡t ( 'ut'rrt.;r tlt. S;r¡lli;rr,o

l¡trllilt¡lo tlc lttvt':llil'¿tr'ì()tt(s ( it',lt''r'it lts, ('llilc; l',lrli
r'ittirirr lts¡rt'cilrl rrl' ì;.[6 ¡r¡r.,.Ìl lr'rrrr.

l ()l,ll,l At, t ..\i Nll('ll^l{l), (i l()liI Sotlirrnr,
l.iflriurlr l{:rtio in \\'lrtr,r ;r¡r¡rltr.rl to ( ir'otlt('ltìortì('ltv
ol ( it'ol lrt'r r¡¡lrl lìe:;t.r r,,ris. (,ctll lrr I rlrir:i. l(l: 5 5 70

li()[jliNllili, li () ñ l'lit]l::it)l,lt,,\,11. l()71
,\rr l:rrr¡rrrit:rl Nir h ( lr (it,0llrt'lilt()illr'l('t lìil Nlrltillrl
\\/:rlr.l ,, (ìr'¡rcllirrr ('o..lnor,l¡ill A('tit, .l7 ll\5 1175.

( il( ì(il:Nlt,\( ll, \\/,1 . l97lì llrt: lsoto¡rit. (.'orrr
posilion ol \\'lrlels lro¡l tlltr lrl 'llrlio ( icotllcrrrlrl
l'iclrl, Nolllrt'llr ( lrilt'. (it'o. ltirn, ('r):irìÌ()(.llinr. ¡\r'l:r
Jf :')7(r t)Sli

lll;lil(()\, l,. f\t { 
^Nl)lr, 

s.( ,t llAt l, lt.ll .

l9¡il ,\n ,,\, tiit. \¡rr(.ir(lill' ( t'lltt.r tollrrlt,s rvillr lr

Sitrlrtlutliolt Zont.: ,,\ (icoIlri.:;irlrl Srrrrtyol ll¡ç( l¡¡
It' l\lllllrrt I rll'lc .l ¡ltctir¡r. l,llr N;r,,clr I'l;rtc: ('rr¡r;llrl
I o¡ ¡¡¡;¡¡i0lr ;tntl ,,\¡ltlt,.ilt ( \ilt\,(.t li(.ilr.(.; ( it.rrl. S0t..
,'\¡¡tt'r .. l\lt'llrou I\^l: (rä l /Ol

t6.J

Ir'.\t'tt'(t ,t:('(.'l(,r'nttll, ('il (iliiltl() it (lu(Ì ('()tì.sl iluylt tttllt Irltstt
(l(' r'('(ll s():, irlt'¡tliliclrrllr y tconrirrrit.it.

l )t' 1ttr,¡ ù,t¡llit(l()l; tlc lc¡ llrtl¡rrttf r iir gt,,rt¡rrirrrir.r .rpli
r';rrllr.t lits Iu('nl('s lcrnr;rlcs tlc ('lrilt:, t:s ¡rositrlc c¡llr'(.vcr'
(llt(' liulll)i¿'n c)iistcn :;ir;lc¡lurs lttlltt:ittnlrrlos co¡r I lrrirlo: tlt:
t'¡llilll)ilt tr¡ri;t (c.,1., ( ttcttt:;t tlt: S;t¡ltiltgp, S¡cç:;, lj:r¡ìtls
l\lor;tlc;) ¡ ilc errt:rl¡li;r itìl(ìrlìì('(lt;ì (r'.¡i., i\l.rrrriri.t, l,,rrri
rn;ivitl;r, lr('lu(Ìll¡(', l olliultrlt).

Rt,;(roNo( ]lvlIl,,N l ()

l:l l)r'(':.('ntc I r ltllr.jo lul sirlo fi¡l;rncitrrltr ¡xrlt i;rlrrrt rrlt,
lro¡ t'l I )r'pirt tiunrnl() clc lrlvcsl rgrrcirirr t' llrllllolt.clrs tlc llr
IIlrivclsitlrrtl tlc ( lulc.

l.A('lllrNllllll( ll, 
^.11., 

S()lilr\', l\,1.1., l,lìWlS,
li.lr. & S^SS, l.l l. l()7(rrr 'l lìc Nd¡u Sr¡r l';rt.t.
llvrlrotlrt'rrrurl llcliutrc ol l,orrg Virllt:y (':rltlcnr, .1 .

( it'rr¡rlrys. Itt's. lll:7(r,ì /6U.
IA('lllrNltlili( Il, A ll., S^SS, l.ll., \4tlNl{()1,.,

It.l. .t l\4()Sl S, l.ll. l,)7('lr (it'otlrr:lrr;rl Scl,
Iittl' lrrrrl Snn¡rlc I lc;rt ( 'olrtlrrt:titrn I\,lorlt'ls lìrr I¡'..
I ottri Vlrllcv ( lrlrlcur. .1 . ( it,o¡rlrvr,. lic.:. lll:,'(r() 7h.1.

I A( lllrl.llllill( ll, A.ll. ,! SASS. l.ll. lr)lI
lle,rt lJlorv irl rltt'IJ¡lltr.tl Stlrtc; ;ulrl tlrt. llrt'l rn¡rl lìt..
f ittrt'ol I ltr'( rr¡r,1. l.,n l lrc l:lrrtlr':, t'¡u,:t (.1.(i. lle;r
r ot L, r'tl ). r\( ilJ ( i,.'oplrr:,. N,lorrogr . .Ìt): tr.lf r írl5

I r\llljl,N, A. ñ lliU lll.l.(), 1,. 1975 lrl (',r¡npo
( it'olt'rr¡rito tlc lil Irrtio, ( llilt: , l,,r St.eontj I nitt:tl
lr.Jlrl iolr; li1'r rr ¡r, r.,,i rr rtr or r l l ¡t. l )r.r'r.lopl rrr'¡l l irlrtl [ ] t i l t r¡r

lio¡t ol (it'olltr'lnt:tl lì(...()lt. t..;. \lur l.r;rrrr,i,.,.o; I\7
I (r() .

l.ÂllSl:N, ¡\. lt)J6 l.;r At.tivltl¡rtl t;(.()tr.lnitl y.;uri
llt:llrtioncs eorr l:r 'lt't lt'lrir':r 1' t.l \ olt:;rtrisnt() cn (:l

Nol lc rlt' ( lrilt' l,llr Ar l:r., l¡r illrr.r' ( 'olrl'r'r',;o ( ìt'rllr'rlÌi
to ( lrilclro, S:rrrtirr¡o; Illf)5 Illl7.

l.lS. l'l:l(. ( ll ll. lt)l?. ()n llrc'llr,.nrlrl lìrrlrurcc ol
Ir l\l irloct,lul lìitl¡'c. (ico¡tlryr;. .l .ll . lr:;tl, Sot.. 2(r:.llr5
,il)()

l\'l trl'l'l.lrlt, l'. .t ( .\ lAl.l)1. lì l1)7S lvlt:llrorls
Iol lìt'llio¡lltl,\sl.r's:,tìt('ttl ol ( icollrt:tntirl l{r:sorr¡t'cs,
( icotltt'rrniL r; 7:5 ì-lì,).

\lllN( )7, l\'l l(),ql lrlrt'tìf t,rr (it,olcl rrlrlc:; rlr. ll:r jlr
lrtlrrlli;r. N4inrr¡ irlcs (l{t'r,. tlt,l lrrst. tlc ltrg tlt. iVlirr,ts)
.-l(¡: lt) l.ì.

Nlt N(),/,, l\1. l()li.l ltc¡rortol llt':rl l;lrrr l)t,rrsity in
( lrilc:ur Lor';tlitrcl lr:r:,t:rl ol (ir'otlrc¡¡rir';rl l);rl;r ot
llot S¡rri¡rll¡,. l)cplutiunctìt() rlt'(it.oli:;it.;r, IJ. rlc ( lri
l,' (l lrr¡rulrli:;lrctl rc¡lor t ).

NtJlì, z\. ñ ltl,.N /\Vlì^llAN,l ,7. l()Hl Volt:lrrit.
(irr¡1, .rrrtl tllt'( o¡r.r¡nlpliolr ol ,\r,t.islni. lÌirlpc:, irr

\or¡llr Ârnt'rir';r. l,,ll N¡rzt,r I'llrlt.: ('l rrsllrl l,onì)itti()t)
rttttl .A¡ttlr':ul ( ()nvL.tli(¡tcc; (icol. S()(. /\¡l('t ., l\,tt'
nloir l5.lt 7.'() 7.1().

l',\lll,, ll()l\ll,NK(), l. I lr)Sl l.lt.:t¡i,,rl lìt:"i:ti
\ tl\' ()l Nlinr't ¿ll:, lln(l l{ot ks :rt I li¡llr I ('ntl)r'¡ilt ut(. iln(l
l'tt'r,st¡tr', li,'r'. ( iL'o¡rltts. S¡r.¡1 1 l'lti'r,. ìl): l() ì .1 | ¡Ì.
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s( lt\\Al{'17., (;., ll,\AK, \., N4Atl',l lNllz' lr. Ñ
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