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( /c(ll(,rl()\,rhr,r

lhc krrorvlc<lgc ol tlrt: rcgi()n¿rl tlislribrrliort ()l lrcrl llow tlctrsil\'()rt lltù lltrlll's
\url¿t('c tcl)rcscnls ¿rrì üss('lìlial lrorrtrcllu!'c(rnslriìinl lol lutv itt(tt¡rtclitliott rll
g(:ol)lrvlìtc:tl tttl(l ßc('l()gic.rl tllrl.r. \\'irlr tlrc tt:;c (tl Ilr()l¡ 1l¡¡11¡ ,ì()(X) lìt¡lrlrsltr'tl ltt'ltl llrrrr
rl¿rl¡r, rr lrcul Ilorv uìirlÌ ()l I ru,r¡rc (i:5,(XX),(XX)) wus ¡rtc¡r;ttc(l itì l()7(). llris rttirl) t\
no\v lrcurl'. ¡cvLsctl l¡rtl l r'trrr \rr.,l()n i.,.,r'ltt'tlrlt'rl lr) irì)l)(iu in l()lÌS, I lrt ¡,t,',r'nl :;lirltr'
r)l llìc l)rclì.rllrtio¡l is trricl'll'(ll:,ùusscrl w'itlr s¡rcrilrl itll('rlti()rì I'ltitl lo llr('(()lìslnr( llr)lì
l)rineil)l('s ln(l tcl)r(:\cnt.rtr()n ol llclrl Iltlrv lrrìo¡¡urlic.. ol tlrllì r('rtl ',i/(':.. Iltt'trtit¡l ol'
lllc sr¡llrcc lrc;rl llorv rvlr:;.,rr¡r¡rltrnt'rrlttl rvrllr tllt (nrilrìl lltit'kllcs:.Iitllr'rrt, tlltllt,rrt
ùtustll rir(lr()itelivilv, llrcnr.¡l r:orrtlt¡t'livilt ir¡trl olltt'r ¡tvrttlitltlt'lnt()r'nìirli()n or llcrtl
Ilt¡rv lcetorrir';r¡Ìc,lrcltl llorv lrtltl p,ctrctitlion,lultl ltcitl llorr ('nlsliìl lllickrtcss
rclltliorrslri¡rs. ()rr tlre tnrsis ol llris ¡rr:tÍcri¡tl rlt't:I lt:nrIcr¡rlurc (listril)uliolrs rvitllrrt lltt:
e t usl lt¡t(l tltc ltllrtls¡rlrct(ì w(:r(' e ¡tlcul¡tlc(l tor tlrrc rlurrcrrstolurl iul(l t\\() rlunctrsto¡lltl
rrrorlcls. llv ir t:onvcrsion ot lllc scisnlic vclrrcitic; lo ltcut licncr itli()n (lltllt tltü
¡rrclirnirrlrr\ lrltll('rrr r)l llrt' ñlolrrl lrr';rt llorv rr':rs lìr()icrlc(1. I lre l\4olrorrtvicii'
<lrscorrlinrrily rs clclrrly ¡rot rn isrltlrcntnl surlitcc, lrcrtlr('r'is tltc trullow ol lrtltf Itrlttl
tlrc tr¡r¡rcr ¡¡tilntlc c()nslilnt. Irt¡t tlotlr l)luilrììct(Ìrs r¡llr\'\rtrY in lrt()¡trl r:uìtcs. llY
c(lr¡ilting llre tle¡rllr ¿rl wlriclì llrc tlcc¡r lcnrl)cr¿rlulcs lrrlcrscel u rrr¡rrrllc s()l¡(lus, lrcill
llorr,¡lrltclrr rrlrs ust:tl t() irss(:ss llrc lc¡liorr;rl viuiirli()lr ()l llrc lillr()sl)llcric llrttkttt'\s ()n ,r

c()¡rt incnl ¡rl sc¡llc.

O corrltccirrrc¡rto tl¿r tlislritrrriçllo rcgioturl tlt: tlt:ltsitlittlc tlc l'ltrxo li'nrtico sobtc u stt

t)cr licic tla 'ltl nr ¡cl)tcsrÌnlir rrrttit t:otttliç¡ì() (lc c()rtl()nlo csscnciul ¡ltnt t¡tutlt¡ttct itt
tctf)rctitçilotlctltrtlosS(r()tisi(:()scgrÌologic()s. []tiliz;ultlonlilis(lc ì(XX)tl:rtlosprll)licit
rlos rlc llu.xo ti.nnic(), r¡n) rìritl)it (lc l'lrrxo lú'rrrricr) (l¿l lìur()l)a (l:5.{)tX).tXX)) loi Jrrc¡rit
fit(lo cnì l 97t). llsft: nìitl)it csf/l scrì(l() rcvrsl() n() rìl()nlcnt() c u¡¡llt novlr vcr silo tlcvc sct

pulllir:irtlir (:rìì lgllll. () cslii¡rio ittu¿rl du suu l)rcf)ullçllo ó tlistulrtl(), ¡)rcsllrt(l() rtlcrì-

ç¿lo csl)cciitl íros l)rincif)i(ìs dc c()nstruçilo (r rc¡)rcsclttitçiio tlits iut()rtìitlilrs tlc llttxrt ti:r
tììico (lc rlilcrcnlt:s (lirncn\(lcs. () rrlr¡rl clc Ilu.ro tt'rtnico sul)cr li(ral lìli stt¡rlctttt:ntittlo
c()nt () l)¿tllri-lo tlc cs¡rcssur.rs e rusl.ris, tlttlos sollc ¿t rttlio¿tlilitl¡ttlc e ¡t¡slitl, co¡ltltlti
viclaclc t['rrrrica, c ()u(rts irtlorrnuçt)cs tlis¡rrlrtir(ris s()htc f lt¡xo tórtttit:o. Iclaçt)cs
cntrc idadc tc:ctônica c llrr.ro t(rnrico, etttrc ¡rrrttlttç¡ìo tlc c;tlor c t'lttxo túrtttico, c ctt'
lrc l'lrrxo tûr¡rrico c cs¡)(:ssurit (ìrustal. ('o¡tr ll;tsc ¡lcssc nl¿tfcrial, tlislrihtriçt)cs dc lct¡¡-
pcnrlrlrit crrr ¡rrolrrnrlirlirrlt'tto ittlclirlr tl;t t'rosl;t t'tlrt lilosfcr¡t lirntttt t:¡tlt:tllltrl:ts totlt
t¡trlrlcl0s uni (: t)r-(lrrìì(!rìsi()rì¡ris. Alrrvc's rlc r¡nla c()rìvcrsii() tlc vclocitlltrlcs sis¡llir:as
crìì da(l()s <lc ¡rroclrrçilo clc calor, lìri l'cltl rrnta ¡rrojeç:ilo tlo ¡rtttllilo tlt: llttxo tórntictr
lt¿t M()lìo. A tlcsr:rlnli¡lr¡itlirrlc rlc l\lolroricic n;lo ó clirr:rrrrcrrlc rrnrir srr¡rcrlicic tsoti'rnti
cil, r¡crtt () llu.\o tCIrìti(:o ¡rrovcrrit:nlc tl0 rrr¿ilr10 ¿'const¡ullc, L: i|ilrbos ()s pilrâlltctr()s
podc¡n vit¡ilr cnt ur¡la l'¿lixit ¿rnìl)l¿r dc v¿rlorcs. Atravi's tla dctcrtttittitçilo (la l)rolt¡tì(li-
daclc na (lr¡al as lcnìl)craturas ¡rrolrrrrclls irttcrcc¡rtartt l cr¡r\'¿t s()ll(lus (lo Iììant(), ()
padr¿l() clc I'lrrxo li'rnrico podc scr utilizntlo rta rlclcrntin¿tç¡lo (las v¡tri¿rçÕcs rcgi()rìais
d¡r csl)cssllr¡r <la lilosl'cra, crrì unrit ('scitlit c()tttitlctìlal.

('l raduzido pcla Rcvista)

rN't R()t)rJ( 'l toN

'I lrc tcilt'strrirl ltcrtl llorv, cvclt llttrtt¡tlt tt tlttltlitt'
lr¡r¡ritrcrrllv ncfllrlirl)l(' ((r()-líO rllWrll'), rs tlclirlitclv tlrc
ln()sl ll(ì$crlul st¡tl;tet' r¡ntl¡ilt'sl¡tltrttt ol lllt' l':trllt'ç
irtlcttutl ('n('rqy. 'l llc scistrtic r)l v()leittti( it(livrlv, rrllir ll

ltot¡t lit¡lt'lo fi¡tltr tttlt\ lrt'litlltl to tlt,rtlr;lttttls livrrr! ill lhc
lrlllictrtl rt'¡',tott, r('l)r'c¡cnls lcss cttct¡iv ¡t'lt'¡lrt'tl ¡lt't ttttil
liltrc tluttt lllitt \\ lti( lt is lrt'irr¡l cotllitlttott',lv ltltttspo¡ lt'tl
lrv lrcrtt lorvltttls llrt'l lt¡llt': stttl.rtc (irr l,rl.tl'lrl{)"\\').
I lus orrtllorv ol ('n('r!lv ll,rttt lllc tlct'¡r ittlcti()t (lclcl

rnirrt's llrt'lilrrllr's irìl('rìrl lctìll)r'lttlttlc lit'ltl lrrrtl tcll('c{\
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tlrc clcc¡r sc;rlt'tl lt'r'lorti,: ¡rtott'sr'cs lls kttorvlttl¡ic i:, llrt¡s

vcrf irtt¡lotlittrt irr ¡lco¡rltysics lttttl ¡it:olopY:ttttl ¡rtttvitlt's lt

t¡it'lul tcsc:ttclt totrl lor :,ltttlyrrrl' lltt' t'l tt'.lltl allti lilllos
Plrclic stluclurcs ittttl ltt:l¡rs lo ttlttlct;tttlttl lllr ttltltllc ol'
Ilrt:ir t:vtlluliott.

Il is ntltt'rtlrtt,rsl ll.rll;r ccrrlrlry sittt:,'lllt: lirr'l
tcrrcl;trilrl ltt'ltl Ilt'n'nì()it:,ltt(:tltcttl:. rt'clc ttllttlt'ltlttl Il rvill
lrc:,oo¡l ir (lr'cir(lc sittct'lltc lirl't;rtl(rtttl)ls rvctc l¡llttlc ltr

r'()rì.ilr rrrrl Iclliorrrl ltcrtt llttu l)illl('llts ()ll iì r:()lllitlt:ltl;tl
sclrlc. lìt'tttittk.tlllc ¡rttltttl;s i¡t ltc;tl llorv;trrtlits ill lllt'
:;ixlrc:; iur(l clttlY r,cr','tllit, t'ottt¡tt:llt:tl tltt: ttlgcttt tlcctl ol'
il rììirl) rvlricll tv0trlrl slt()w llrc rlisllil'rrt¡olt tll ltr:;tl llo$'
rlt:rrsilv on llrc tcctonic bltck¡irot¡rttl . 'l llis ¡ìt:ttrl tt:ts
Irrrllrcr lrr'r't:lt'r'.ìlcrl lry ¡ltt: tvtitltl tvitlt'scltttlt lol crpltlil'
.rtrlt s,rruLt:, (ìl Lr(()llt.¡¡ttl¡l (ìlì(llP,!. Âl; tllc flcollìcllll;ll
lrrríri lllc cluu.rclcti¿ctl Iry tlt't'ltlt:tl ltc;tl llrlrv bollt o¡l

llrc rt'¡,,iorurl rrrrl lot:.rl scrrlcs, llrc ltc;tt ll()\\'l)itllcttt tìliì\'
ruitkc lt,:orrsitlct,tlllr: trtlrrlnhu(rtln lo Icco¡lrtizitt¡' lttttl
i.lcrrtilyin¡i tlrc :,r¡il.rlrlt' rcs()u¡rr'rr, .rrr(l l() r'ttlt,rttr itrg llrc
rl(Ìvrlol)nrcrìl ol irrtlivirlr¡rrl sitcs ()l licolltrututl l)()l('ttli.tl.

li,'rrli¿inf llrt glolrlrl tlirer:.ity ol rl.rllt lurrl ¡rttlrlit lt
Irorl; tlrt' lI l( it i t'st¡rlrli:;lrcrl in l()'/5 lr \\/olkinlt ( 'r(]lrl)
rr'itlrin tlrt' lrrlcrr¡¡rlron¡rl Ilt¡tt l'lorr ( o¡¡ttt¡is:,to¡t, lllr
Iur I)():,(' ol rvlriclt \\'ir:r lr) ltt'l¡r t tlttltrllitl¡tlt' lttrtl lltltv
tlrrllr. S¡1,,'cirtl itllcnfiort tvlts ¡lttrl lo toolrli¡l¡tti¡tr' lltt'
t'llt,ll:, ol ¡r::;c,tttrltcr:i l() f()nsllucl it lt('lll Ilorv ttt,t¡r ol
l,,urtr¡ri'. Ilr,' ¡rrt'lirrrrrriuy l:\,O(X),(X)O lrciìl llrrn, nt,tp ol
llrrro¡rt' \\ilii l)rt'rt'rlt'tl rltttittl' lltt' l,\Sl'lrl.'lr\V('lrl
A:;:;crulrl\ ;rt l)rrllrrn in l')7'r (l't!ur;rli ,! llrrrtr¡, l()7/).
()rr llrr'lrrrsi,; ol ¡¡llulv vlrlu;rlrlc l;rr¡,¡tt'r,liotrs;urrl tlttt lo
l()iltl ( ()ol)r'lìtltrltr t¡l nilltì('tolt:i (() \\'ot kt'l s lllc llllitl
ililrlli((ì1,)l¡r ilrirl):ll)lì('iilr'tl rtl I9,() (('trtrrliili. Ñ IlttlIrt',
l:tl:;. l()7')) ir:, ir piul rll it ( ()¡rtl)r,'ltt'ltiir',' ttt()ttol'ltl)lt
rlc:;r'r ilrrrri Ilrt ¡crull:, ol l¡t rtl Ilon r('s( iu ! lt('\ ttt

ljlt(rlr( ;rlly rrll l:ut o¡rt'rttt ( ()unlnci' (('tìr rnltk ñ l(r,lr¡tt lr,
l.rls., lt)7(l),

Stttt't' I ltt'rt ,t lltt¡rrllcl tll llttll,'t s lltvt itl)l)!'it ('(l

trtlct¡rtt'lirrlt llrr'l ttttl¡tr.';ttr llr:ltl llotv |litllr'tll rtl l('llìls ()l'

llrt' r'rrrsllrl \lru(lrtt(' :ttt(l l('dl(rttit cvolttliolr. I l¡e ltcltl
llorv liclrl \\'irs r'(rrt l¡tlt'tl rvitlr tlr,: :;,.'ir;trtit, l'rltvllv rtrrtl

rnrr¡,.nclolt'llrnir'tl;tllr, rvitlr llrt: tli'triltrltiott ol lltt'tttltt
r,ut l;tet'ltrlirr¡lcttte ltcrtt ¡rtotlttr'liott :lttl trlt:; t¡:trtl Iot lllt'
¡rrojrrt:liorr ol lltt' tlr'c¡r lcnrl)erirltlc:t. A criti,;tl
irss(rssnr('nl ol ltll tlltllr ltrtrl rt tttttt¡lilltlitl¡l ol llrc ttcrv

rcsr¡lls llrvc l)('('n ciurit'tl ort slt:¡r lìrr*,rtrtl. l ltt' itlt'lt ltt
(orì:;lrurrl :;inrrllrr l¡1'¡¡¡ llotv nlt¡r'.; ol olllct totllittt'ltlr
I't'tr.ìrììt' ir ( rl r('nt l)r()l'rrunrr' ol llrc ll lli( rrrclrrrlinll

¡rfso llrc l)r('l),uiìlion ol llrt'tlt'tv llt:ll llttrv ttttt¡r of'
l:ttto¡rc. I'ltt:; ¡r;¡¡,¡'¡ lrtrt'll¡, tli:.ttls't'i lltt'llt'ltt llorv ttllt¡r
r'l liuropc, lilt¡nnllu i¿t's llrc l¡urin tonslrucli(ìr ¡rr irt, i¡rlt's
rlrt'rl, rtntl riir,t:s rt lt'rv t'x;uttplc:i 'ìl lltc ttst'ol lllt'
to¡rlirrt'rrllrl lrt';rl llorr l)itlt('r rr rlr ll;r:,it ¡co¡tltr':;ti ltl
Ic:,tltlt lt.

¡11,.^ I l'1,()W l)¡\ I ¡\ ÂNl) ¡lll',¡ll l)lSl lìllllll l()N

'l,r l,r. lrlrlr. l() lr\(. tlrt, rt..,r¡ll.; ol llrt' ìllrlilitlllrl lrt.rrl

l lorr ¡rrt'lr,ur.'nrerìl:, lol l ur llrcl l t,,io¡lrl r.lr¡tlit':;, \\ (' iu (

irt ltt't'rl ol .t rr:tI r;ltorr,ittl', llrt .;tttl.ttt rlr,,ltilruli,rt rrl

lrcrrl llo*,tltrrt:rily.'l o nrccl tlris rct¡trirctìt(:lll, irr ¡rritrci¡rlc
t\\,() \\,lrys rtt.t1,ht: rcL:ot¡lnrctltlctl: (i).r ltttlrltitlttlrl tc¡ltc
,ir'nl.tli,Ìrr ol lltt' lrt'ltl llrtrr, lit'ltl l()l'('lll('l \v¡lll ( ()lllolll'
nr:tl,s l,;r:;ctl ort eltlct¡lltlt:tl tIt:lttl'; tlt tt ltttt tttttttic .trrirly;is
rll ¡ì t:ont'c¡licttl ottlct, (ii) ll:tlrtislit';tl t:o¡lclltliotl trl lltt'
¡ir'rlllrcr'nt.tl;rclivill, rvitlr lllt'lc(l()lli(ì st:llittg L:ottt¡rlc

tncrÌlc(l rvilll isolillt'r ol tlrt' ltc.rl llorv rlt;¡rr lt itl ;t

r;irrr¡rlilicrl lcctt,¡tir: ttut¡r rrl lllt: ltlc;ì ttlltlc¡ lttvcstillilli()ll,
'IlrL: lrrttcr nrclllotl tvlts ult'tl itt llrt: ¡ttc¡t;tlltlio¡r ol lltc
lrrirl ll()\\, tttit¡l ol lltrto¡rc

'I Irc r'tl¡tllt ucli()tì ()l lltc Ittlt¡t $'tt:; lrlt:;ctl trlt ll lrllill
ol .l0/rl tlrrlrr, lltc ¡lcolirlr¡rl¡i. ,¡ tlirttilttttiorl t,l'l'lriclr is

slro\r,rì in I ilt. l. ltt:;¡ritc ol llrc lclltlrvcly P,tr)íìl tttttìtl)cr
ol llcttl llrlrv tllrst:tv;tlions itt Inltttv c()ttltlIics, tltt: tltlttsily
ol tt;rl;r ir;:;till trrr I¡r,ttl llr:¡¡tA tt¡rilor¡tt or':;trl'licicllt, ltlltl
lrorrr lrrrgc tc¡riloties tlltlrr itc rììirisittp. ()t otìly ¡lrclirrri
rìiu\ inlì)ruirliolr is lrrrrilltlrlc. All tltc lrcttl Ilorv tl¿tl:t

lrvrrirr[llt' in Lrrt o¡r,: ;rt l)t (]sr:rtl iu c srttrlrtrltr izctl irl l lt[llt: I

(,.,ee .rlio I i¡, .l), lr r'r)tìll)itliri(t¡t willt ;r r;i¡rtilltl tltl,lc

¡rrrlrti:;lrcrl c:r¡lict ( ('iirrrrik.. |()7()), ()tìly ltt:trt llotv v;tlt¡cs

¡rrrlrlislrctl lrlgtlltt:t l'itlr tltcir t,rotclittltlt:rl illt(l willì
lr,.lrlilior¡rrl irrlornt;tliort tt,t'tc tott:rìtlerctl. l o siltisly lll(:
rr't¡rrirtrrrtrrt, r'l llrr' rvotlrl lrt:,rl llutr tl.tl.t t.tl.tlttlitlt,
rrlli,ll is u¡rrlc¡ l)rcl)iuillio¡r, .tll tlltllt rlclt t:r'itic:rlly
Ir.iL\(,s!r,(l;lrtl lltlt'tl irrto st.r,t.llrl fitl(.liotics,,\s rt'liltlilt'
rlrrllr, i (Ì. A iuì(1, i)t lÌ trtlt'¡'.t't1,, \\'('tttt(lctl;llttltl tlltllt ol'
ul) t() r lO{r o or ' .Ì0rlir urtrttlitittly, tc:¡rellivcly,
r(-e()r(lrill' lo lltr'¡)irtlir'ill.tr rtttlllot':, t':liltl:tlitlll. llelrl
llotr tlrtl;t lt':'s r,'liltlrl,,'((' (irltl',()t1,), lrt'ltl Ilrr*'t:.liltl¡tlt s,

rl.rl:r t lt'ltlt tli:,tr¡lrctl l,\' lrirtt:lc'ttl r'llr'el;i ot tl;tllt
\\ tl lr()lrl srr l l it it'trl rlt'l;trlt'tl iltltlt lttltl iol¡ 11',,'¡ a crt ltrtlctl.
lror Ilre lrt lu;rl conslt t¡t liolt ol lltt' lllitl), ll()\\'r'\/( l , ¡ll

¡r.ltlit iorr lrt I ltt' Itrlrli:;llrrtl lrt'ltl I lorv tl;tllt, ol llr'¡ .tttl¡tl'lt:
rir'ollrt'rrtr.tl irtlorn:rtir¡tt l;tttlt lr:i tlcr'¡r l('tttl)t.titlttt('
ilìr'it\1il('ilr('nls, l)()ll()lll lltllt'lt:tllllt'tllllllcs, I'c(ìfllcllllitl
¡iIrtlierrls lt¡rtl :.r¡llsr¡ r I il, t' l t'ttt¡rt't irl tll (' l)ìlll):i rvt:t c ttsctl.

ll l,rtlrl lrclrt I lorr nrill)s \\.'¡,' ¡q1'¡¡il¡rlrlt', llt(':i(' \v(rt('

irrtor¡ror;rlt'rl irtlo llrc llu¡'.c scltlc litltl trut¡r, Âll tltt'
ll)()\,t utl()ln;tll()rt rvlts u,;etl ll; tlrcrk ¡rotttl., ltt¡tl lllr'lt
('\lr.ll)()lirr('(l (ìrì llì,.' lrr:i:; 0l llrt' rc¡lioillrl letlo¡ric
:,r'l I itt¡l

I lt';tt l lt'rr',1('ri,il y pt rtcr irll\' (l(:r'r c:rsr::; l t ottt ¡ otttt¡1cr

Io oltlcr ltclo¡rit tt¡¡ils lttlrl lll,'ttrlil; rll'llrt':.illìl(: l(:(:l()llie
lrl;lor1,iuú lr) s!)nì('r'llr'¡rt clltt:tr'lr'ri;t'tl lr¡'sirtlilltr Irc:tt

lltlrv vrrlrtt's. \\/rtIr Illt: knorvlctl,lt'ttl Iltt'rtlrt'ttl Ilrc l;¡lcsl

Ictlo¡rir' llrt'r¡¡rlrl ('\/('rll, lllt' L:llltltìt'lr'ti:;lic stll Ilttc ¡',crt

tlrt'nnlrl ir,,li\'¡ly r';ur lrt'¡rtlrlitlt'tl (( lr;t¡trttittt,t l'olì:rtk,
l')/5). litlr llìc e(rnslruclir)tt of llrt' llt:rtl lltls' rttltll rll
lrttto¡rt flrL: lt':lrtll:l tll lltc collt'lllltoll l)('l\\('('rì llrc ltt'ltl
llrlrr, lt¡ttl llrt' tt'r'lotlit' l!c \v('tt' tlsttl. 'l ltt' cotttsc ,rl'
i:;olir¡cs in;rtc;t:; tvillt tto (lrt('('l ()l)li('tlitli()tt:; \\iil:; c()tlcs

l)()rì(linlil\ ir(lirl)l('(l lo folltirv tlttr lrt,tttltlltt ie'; ol ¡rr irrci¡rlrl
l( ('lorìir' luril:;.

¡llS ¡(Xill,\l\l ()l' lll'.'\ I l' 1,()\\/ l)A l 
^

lrt¡1. .ì ;;lrorr':. lltc tt¡rrlittt'tl ltislo¡ltltt¡t ol rrll lrctrl

llorr rl,rllr irr lirrto¡rt', rvitlr :,ullrlilisionr irrlo llr¡lrl ;rtttl
nrilrr¡r(' tl;rllr 'l lrt' nr('iut \;rlttc lor lluttl ruclrsurr'nr('lrl\ ir.

(rtr..I ln\\'rrr' (n ].ìt),1 tllrllr, tllrllr llorrr lucltr¡rtl,

llt:,tl llow ttr l:ttttt¡tr
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('y¡rlus ln(l lsr¡rcl bcrrrg r:rclrrtlc(l), tllc lncitn lì)r '/2fi

rclillrlc rlal:r is 66.7 rrWnr '. 'l hr: nrirrirrc tllttr givcrr irr'I'.rlrlc I()rl.y sul)l)lcnrcnlc(l llrc rrra¡r irr irtl jitct:nl sclr
r cgiorrs lrrrtl tlrcir rrrcirrr (li0.5 rrrWrn ,, rr 757.¡, lts rvcll
rrs llrcir lrct¡rrcrrcy rlisllillr¡tiorr shoulcl trot llt: consirlcrcrl
:ts ¡1crrcnrlll, virlitl.

PRl,it¡AllA'l'loN o¡' l'1il,t MAP, l)^ t 
^(:oRRti( :'t't()N t¡R()ßt,t,,MS

'I lrc gcogral)lti(.rl ilislribution, f lrc tlt.lrsity, trs rrt'll
Its llrc r¡rritlily ()l (llllr irlc lln(Ì\'rÌn lrr¡rl ill rruutv (.its('s tlt(.
¡rto¡rost'rl illlulprcttrli¡tì ()l tlìc ()lr51.¡1,¡11 rlirllr ir¡tl llrc
isol¡¡¡¡ ¡¡¡¡11¡'¡rr rs lrcrllltrr rlclr¡rrlc rror rrrritrtrtri¡,.rrorrs. Itr
ltti¡rir¡ti1c tlrc srrlr.jct.livc slurrtl¡roint ol tlre contIilcrs,
stv(:ritl rrorkirrg vcl siorrs ol lhc trrlr¡l wct.c Iìrcl)itr(,(l in
tltc pcriotl l()75-71{ unrl rlisl¡ rlrr¡lcrl to slrcclrlisls ltll ()\,cl
lirtro¡rc lrtr llrcu c()tìuncnls trlrrl cl.ilicis¡n. lilttlt r.orrsct.rr
livc vcrsiorr rv:rs lhorrll¡¡llrly rcrvt,tkctl rvilll corrsirlclir
lio¡t ,.l f lrc rc¡rr¡trls ¡rlt.scrrlctl. New (lltla otrtuillctl l:ttcr
rvt'rc itlso irrr:ol ¡rorlrtcrl tlrrrirrg Ilris ¡rrot ctlrrrt..

As lltc tlistribrrlion tll llrrr ¡'collrcrrrr:rl l(.li\'rtv i\
t'los1'ly ('()nncclc(l wilh lltc lr,ctonic (lcvcl()l)ntcnl ()l llÌc
l'.ltrtll's crust, lltc isoliltcs ()l tlìc ltc¡ll f lorv uclc (lt¿r\\.lt
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lttt;il¡ llt.irl llorv vlrlrte tilttl il:; :;l;r¡¡tl:r¡rl (l(.\,iitlir,il ll ;r .l,r,l,

(tvcr tllc s(ìlì(Ìtìtittic lcclorrit' lllltct ¡1. l,o¡ tllls lrtrek
¡irorrrrtl ntitl) Ilìc sirrr¡rlil'ictl irrrtl I:2 r.ctlr¡t't,tl llrtcl.lr¿rlitr
rtal I celtlrtic Mtr¡r ol l,,rrro¡rc (Ârrorryrrrorrs, l()(rl) rvits
rrsctl \ul)l)lcntcntcrl willr sorrrc i¡rlìl¡ lnirlion llv tlrr:
( ìcoltlßiclrl Map ol' lirrr o¡tc utr(l tlt(: N4crlitt:r.r¡utciuì Atcit
(Arrorryrrrous, 197 l) l hc distribr¡liorr ol tlcc¡r I'trr¡lts rv¡s
¡rtloptctl lllcr thc ntll) l)rcl)ítrctl lr1,(irrrrrrbl cl ltl. (197(i).

Strclr gcologic¡tl l)ltcu()t¡tcnlt lrs s(:(litìtcntlrti()n, ct()
siorr, rr¡llilt, ctc. ¿ts wcll its tllcclfct:l ()l tltc l)ltst clilll¡rfir:
t'ltlut¡1cs ntity itìllucltcc tltc ohst'rvt:tl lrcal florv ltl l¡

lircirtcr ()r lrss(ìr cxtcnl. ln lrullrcr stutlit:s:r¡rtl irr llrt.
c()r'nl)iu ison 0l lllc ¡lt:olltr:r'iltitl il(.livily ()l vi|l ti)us lcc
trlllic lrrovillccs, irllcnlio¡r slroul<l llc ptritl to tlrt.sc
l)cr tur l)¿tt¡o¡ìs lttrtl lclrsollitlllr. tc¡iiorurl (.ot rce li()ns
sltorrltl hc crirlulrlctl. Ilorrt.vt.r, :.iue ll u ¡rrocctlrrlc htrs lrr
llc ir¡r¡rlictl on llrrgt: tt:r'lltolics lrrrtl lct¡rrircs l)()llt unilì)lnl
¡tlllllor¡clr lurrl rlct¡rilctl krlorvlctlßc ol tlrc lrrt.itl ¡.r.t'olr'¡iit.irl
Itis(oty. liol llrc ¡lrcscnl sl¿tlc ()l lhc ilrvcslill¡rt¡on lt¡rtl
lìrl llrc c()¡tslnt(li()il tll llrc lrLrp, ¡rrt'lìtrt'ilet.\vlt tiivctì l()
"ttttcottcr'lctl " r'trlttcs ntllrcr lllit¡¡ l() itìl¡otlrlet. sollc
tlrirrg llrlrr ntililìl l)c it sltbir('livc stlrrrtl¡roirrt. 'l lri:; cri
{t'liort lt;rs ltoll¡¡¡¡¡' lo tlo rviÍlr tlrc .r¡r¡rlitlrtiolr ol lcelrrri
t'lll tolrccliolls, srrclt lrs ft'r lot'lrl l(,1)()l'.ltIlr]', t.rlltlttt'{
irilt r'r'lllrlrsl, lrrrrcllolc intlintrlio¡r, t.te. ust.tl bl intlivi
tlrutl ltt¡llrors.
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I lrc lrt'lrl lltltr', t':¡'t't rlrllv ill t ('tl(r/()i( tlt'l)l('\l'l()ll\

st¡ult it, llrlllllillill lotttlt'e¡''" lllll'llllolìl'tllt;tlttl llt''llt't

l(rlti' l).1\1il:1, :t: trt ll il', lll (Illl',kll I illl(l lll'r'l ltltl ''t t:' llt:ty

lìr'(()ll;ttl,-'l;tlllt' ltllc,,tc,i iì\ lloll (iltlllllìlitttt' l't' lol ' r¡l

t¡lt.¡slyt' .;crl¡lrr.¡l:tli¡r,. I lrt lt(ltl | ()\\ \illtr( lllil\ lr(

ilil(l('r("illllìlìLt'(l l)\ l0 r(lrlo llr ( (Ìlllllill troll tvtllt lllt

(rluil¡lrttrt¡tt \/lllllc. ltl rotllt'!il\t', \\lrt'll lllt"ttlttttt'ltllt

lt()¡ ltl('¡tir\r lt:tyr.tLitclt(.(l ¡:. l¡ltr'lt it\ lO (:ttt' l(X)() r't.rlr

il\ lll llì('llllrtl Stlt, lltt'¡rto¡rttst'tl t()llctli()lll l()l litIl(l

ir.(lllr'nl:rlt(rn .tt¡t()ttlìl(tl to 5O- 10()'li, (l ¡ it:[.solt, I') /())
( )ll rlrt ( ()rìtriu \', rt¡rlilt tttttl cl()"1()rl ill)l).ll('llll\ tltl:t' lltt'

nrr'(r\urt'tl rltlttt ()i lll( ll('ill .'tt¡r¡rlr ll(ìllì lllr'tlr:¡rtlr"l lrir

t:llcçl \\'its (itl(lllitlt'tl t'.r1. lol rt'lt'lltl r\l¡rrrrt' lltkc:'

(lllrcrtr'l ,t /ollr, l')7.ì) illì(i ll ll("1',irll\rt (:()llc(li()lt ol

¡rlroul ì()il'u ol lltc lììc,lsl,¡lt'rl llclt( llort tr'¡ls ()l)lili¡lc(l

( ìt¡ìtltllt eltllrlg.ts Lltttllt¡'ilìt'l)iì:'l lt¡ttl csl't't rltllv tltt'

r('lr(lrl ()l lltt eo¡tllll('lìllll tt:c rlttt'l:ll lllc ('ll(l ol lltc

l'lt'i¡lor't'llt"tllcutctl lllt'tltttlcll'l(Ìllll(l lt'ltlpclltlt¡rt'litlrl

;tntl lr et'tliilrì.()ttr'(lt(¡tl l\ l() lì(';ttltlt'tl lil tltc'¡rtt'stttl

t,lr.,,:¡r,ctl \itllt(. I ltl, ¡rtolrlcttt lllll\ I)()l trlllV lrt'.,l)ctlll(

I ot ru ':ll, rr'ltit lr rvt'r c ¡llllt ilrlt'tl itt I ltc ¡rlrst , l)lll r()l¡l(

cllct l" ol lcucltl sttl lltt't' lc¡llIclllllll('(llillll',c' llìiì\' llil\'('

t¡lllr¡,'lttt'.1 lltc ¡rle',tttl ttlttlttl'.t()l¡ll(l l(lìll)('l'tltllc litltl
('\'('n ilr r('Pl()ll\ lltt ltrltlt lltt'sottlltt'lll Illlì r)l lllt lt'tttrt't

r()lrlin,'rttill ¡,lllr'icl (t'ilrllt¡llicl lrl.' l')7-ì).Ilt'rrtvt'1, lltr'

;ilìt(ìunl Ul lllt' p:tletlctilllilll( r.,¡¡ ¡¡¡lirtll tlsttltllt (ltì(', ll()l

Irtt','rl ir l( \\ llr'lr'('lll ol lllt lll('it\lll('(l ltt'itl ll0rr

{ ( iì¡rrrrl, . l\)l'Ì) :tll(l l\ ¡t l:rtirt li Lrìl¡:,1illll rrl'ct lltt¡'.t'

iil('it.,'io il:, ;r¡r¡,1¡¡.tlt,llt tYlll llol liltllll\ illlt'tl lltt'

.r¡r l;rit, llcltl Il()\\ lì:lllt"tÌ
ll l',:tlttrrtt,l !, rl.llll lll:ll lo' tt¡o',1 ol lltt l ttto¡lt'lrtt

l¡r';t (('\(( lÌl ltrt lltt \r)tllllt ll¡ t't',rl,tl' tll\ Vi)lllìl' tt¡'iott"

Ilrttrin¡' llrr'\lttlilttt,tltc;t¡t St;t) lltt'lllll()lllll ol ¡rltlltert
l,ti .,1¡l\'!i¡{)rì l() lll( ll)clt,tltt:ll llt':tl ll"rr '.vill lrr'r'ltltr'r

';nltll ot lrt'1'lif ilrlt :tlttl lltlrl Ilrr'tr lt¡r¡llitltlir)ll \\'()lll(l lì')l

.lr:lt,r,,'lltt ¡rto¡ro;ttl ltt'ltl lltls ,tt.l¡r l()(ì llltltll Nr'r't'l

tlrt'lr':r,, llr( l)l('\t'ttl l)l(ìlr()\('(l lt,,'ltl ll,rl lit ltl lrlt',c'l o¡r

ilrr,r,urrrl (i.. l¡lì!{)ll(!ltil) rltltlt' ltlt'. l0 I't't()lì1ii(j('l('(!

tt:tlt'lttllt Ill 'll(ll:' ()l \'(ltlllri I'tololrit¡tl lri.'t''lI.

¡ll',,,\ ¡ l;1,()\\ l"\ I I l'.¡li\

'I lrt ltr'ltl Ilou ¡r;tllt'tlì ll';:'llotrll ()ll Ill( llì.lp (l'il'. 'l)
iltitv lr( tlt',,r I il'r'tl lrt ltvo ( ()lìllì()lì('lll\: (i) tlrt l('f'.1()lìill

¡r.ul, lttttl (li) lll( lotlti t';tt' t'l lltt'rtlr:t¡t't'tl sttll,ttt

ri!'()llrr'rru.rl lttltvtl\'. ()¡t tltt ttltolt, lltt'lclil()lìill Il('lìl

lluir lit'lrl t' rl tt¡rtlt:tlt''l lrl il l'('ll(l;rl "tttttllt clt:'1" lrr

":tlttllt \\r'\l rtl(t('il\('. \\lti,lt 't'tl¡l', ¡1' lr'-'¡¡¡¡ rrlrvitllt"
(r)tt:,r'(lttr'ttr( ()l lil( ( ()lllilrt'l¡t;tl l('{ l()lll( trt¡lttliot¡. I lrt

rìl:ll(ù lt('itl llort ¡rt()\'lll(t'), t()ll('lill( lt'l;tltVclV $cll $tlll

tlrt prittttIltl l((lolll. tr¡lll', ol lltt l;¡tsl l',tttttpc;t¡¡ l'llll
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l igrttt .l llt\1.ìf,t¡[l ol I ilr,rl)(.,ril /r¡..11 ll()\\ ,littil

lonl (l't tL iulrlr¡ tiut (,t :tl()tr), lur,l ( ltl,.rlortilttt, \,;tt irr,ur
(Ilt'lr'r,ru:trr):urrl ,,\l¡rrrrt'loll¡ 1,,.¡'. II rri. .i¡. I lrt,¡it,otlrcr
nltl liltr'',lntr'lt¡tt,(lor'lrl I).ltl) \rt|(.¡irrr¡r,rr,irr¡t llrr.¡1.1,¡¡¡
ttirl ¡r;rrl r:, rrrttirrll ronlrr¡llr,tl lr), lot.itl lcrlorrir.s,
t r¡rq'i ¡¡¡111, l¡1 lllr. rltslr ilrt¡liorr ol llrt, tltt.¡r lt.¡tr.ltirlÌ
lrtttl'tr' ,/(ì,(,\ ìl'(l lrY lltr. lr'tltrrtÌr.,1'¡,i..,,¡ l):rti''cle t ..

I ltt.li¡st ()t(l(,t ltt.ilt ll,rn lo*\ (. .lO nì\\/¡¡t ,) errvr.r
nr()\l ()l llrc I rr:.r l'ur,)¡)(',ilì I'llrrltrlnr rrrr'lrrriinll lr.,rlr llrt.
llrtltie lrrrtl llrt. I lktiritìiiuì rllt.lrlr. t.r,. rlrr.l,rr.ill(.t lr;trf (,1

I lrc rrlrlr",t ;urtl ilt() il slirl)1,: l)()t I t{)il ()l I lrt. rVllolc
r'()tìliil(.rtf. ()lllt.¡ lrr,¡rl llorv l!r\\'\ inr.lu(l(,:¡n¡rllcl rrr,its
:ttt l¡ ;ts lltt llolrt llri;rlr I\llt:,:.r1, lllc Nl¡t':l;t¡ l,llrl,-,, r.lt. .

r('lìlcscilf i¡tlÌ \lill'lc, c()rt:,olrtl;rlctl \(,1Ìilìr,nl.; lL; rvt.ll. Lorv
llcltl lltrrv is lrl:,tr ttpir.lrl ()l tlì(. I;rstr.lrr l\lt.tlilclrlr
Ilcllll S('it, Jrtolrlrlrll llrr,p;il1dl lltt Alliitrrr l)litlr.., \\i(ll
lllick stlrlrlc nlitl¡( (.t usl, llt(l tl¡c lllirt.k St.tr. ( it:otlrt.r.
ttt.tl lìiltlìs (ovcr liO nl\\'nt ,) lrrt. lourrrl ilr lt.cllrnrl arrtl
ir:. r'i, i¡titt (¡r.rrt ol tlrc l\titl r\tllrntlr. lìitlqt.syrtcrn), Iltc
l.llrirr,,¡lrtrlrr..lt, Ilrt,,\l¡r:,, Ilrt. I'lurrrorr¡.ul Jl:t\in, scvcritl
Io1;¡¡¡1¡¡¡t lrr llrt, lÌirlklurs, I urkcv lrrrtl i¡¡ ll¡t.( iulc:t\us,
;tll lcrrlol'i,;rllt lorlrl' \ltu(.lut(.\, lr'(l()nir.itllr,:,till ;rlivt
()r r(Ì(('tìllvlrelivc,¿rrrrl inlllc\\cstclltl\¡c(ltl(,rurrtc.rrr¡tttrl
,,\t:gt';rrr Sc,rs, lr¡ t.lrs ol llrill sr¡lrcorrl illt.rrl;rl t.r rrst,
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'l'lrctc ittt: lcrv vlrt iitliolts tll lllc sttt l'ltcc ltcltl ll<lrv

rvirlr itlÌt: irt lltc l)tt:t:¿tllttrl irttt rclrlrtr (35 45 rrrWrlr ') itrrtl

rn0st ol lltt: ittcl cltsc i¡l llrt: llcitl llorv (l't orrl 40 ttl l(X)

rrrWnt') tot¡k lllllcc rvillritt tllt: l:rst 50() tllilliolt yt:itls'

'lIrt: origirrirl ltttltlysis ol trotttillt:ttlitl ltcltt llorv îlrtl ils

clc¡tctttlcttcc ()ll ll8ù (l)olyltk Ñ SIlltr rtrrv, lt)6ll; l l:tlttzlt &

Vcr¡rtit. l9(r9) rvlts llrtcr tc cxltlltitlctl (('lrit¡rrttitlr &

l'rttltlrt¡i, 197?) rvitlr lllc t¡str tll :t coltsttlcrlttrly gtc;ttcr

Irrrrrrbr:l ol <l¿rttr. 'l'lrt: gcrrcnrlizcrl tt:lltliotrslti¡l otllirirrctl

is slrorvrr irr lrig. (r lrs lr sll¡rclctl stti¡r to¡lclllcr rvitlr lrll tllc

rrvrril:tlrlc tcsttlls ol lrcitl llorv vt:lstls lr¡lc It:llrliottslti¡r

¡rrrlllislrctl lìrr lir¡l()Pc. Il cirn lrc stlelt tltltl tttrlsl ol tlttl

l.ttto¡rc;ttt tlltlit it¡c sy:,tcrttitliclrlll ltltortl l'l l0 rrrWt¡l'

Iorvcr lltrtlt lt l('l)lcscllllltivc "lrll ctlttlillcttl" t'tlrtc'
t'rt't'¡rl lìrt Ilrc lttrto¡tclttt ¡rlitllotltt, llollt'trlilrlr I\4ltssil

rrrttl luriotts Vlltts.lllt (llclevrri¡rrl) r'ltlttt':l ll llris

tlt'¡r:ttltttt'is gtltctltllV ttrtc lol lltt'rrltttlc ol l'trltr¡r¡' l¡

clttl llt'r'.lrt'ltttlctl lllltl tltis is lltt ttto;l lìlrllllilltlll

9

. ,10

10- 60

60-æ

m-m

' tr00

t'rtrrrr¡rl.' ol lltc tlillctcrrcc tc¡totttr{l by ('ltlt¡lrrtlttt &'

l'rrrlrrrt¡i ll9 t t), rvlricll is strlrposctl lo t:risl lrctirt:elt
( iorttlrvltllll ltltrl L;tttl itsiil lìl olo( otltittcts.

Ilorvcvt:r ,lltt ¡rrotrlct¡t tll lclltlilt¡Ì lttitl I'lorv atttl

lcclottir: ¡tgc is ttol so sittl¡tlc, s(Ì(Ì (Ì.ß. tlisct¡ssitllls by I{lto

r:l lrl. (l9li.l), lvlorIlttt.! S:tss (198'l), lttttl ir lot ol tttity lrc

s1slcrrrrrtititlly lriir:;cs try vilriotts loclrl tlistrrrbttt¡" t:l lt:t:ls

or llrc st;tlislicitlly tlt:tcrttti¡tt:tl I¡lcitlt vitlttes tttit¡'sttllct
I'r'orrr irr¡lttl¡rcr sltrrt¡llittg.'l'lrc lcllttrvcly lrilllrcl v;tlttc lìtr
tlrc lirrst Lttto¡tclttt l'l¡rlltltttt clttt Irtr t:r¡llitirrccl [r1'lt colt

sirlt:rrrblc itttr()ttlìl ol tlltllt llotlt lltc l)rtic¡lIo I)tltrt:lt:k

lìlrsin,,trr '¡¡1'¡¡ ol rcl;ttivcll't'lt:v¡tlctl llcltt Ilrlrv (lllc l(r ils

Iocltl lir'oltlgielrl llislory.'l'ltc i¡ttlt'ltsctl ¡¡tt'lttt v:rltlc lìrt
llrc rvlrolr' ¡rlttl lot tlt ts tlttrs lllc ¡rtotltlcl ol lltc t¡ttcvclt

tlr:;lr ilrttlio¡1, lttl iltttrltlltllt t' t'ltt¡st'tl lrv ,l Itoll lv¡ricltl ltrcit'

Likcrvrsc, llltr r';tlt¡cs lltttlt llrc Ilttlrltrriitrt IVlltsstl ttt;ty

lrl:,rr bt: lcllrlivt:ly lri¡lllcr tltrt'l() il (('llltltt tcvir'¡tl ol

Ict lottir' rrtlivilv ltl tlc¡rtlt tltttttt¡:, llrc Al¡ttttc ()l()Hcllcsls

(('trrrrrik, l()75).,Artortt¡tlor¡slY lriglr \/lrrtstlttl v:tlttcs

rt'¡rt,rtttl lrl ( lut¡rtttlttt et.rl. (l()7(/) lol ( ('llllill lìtrto¡rt'

ffi, \!í,1'
I
I

I

I

I

lrI

l,,igtrrr 4 Sirrr¡rlitittl lrt..rt llorr rrrir¡r ol Ilrrro¡rt lrrl;t¡tlt'rl llotll lltI Ilh,0(Xr,(XXl ttrlrllt('i)l()lll5 \'r'l5i()rr

({ lrl{lrlr\l'. lrrrtl I ll ll{ l l( i, l;tlr;., l()i ())
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rurtl Iry i\l ;rjotorvit:u (l()79) lor l'olrt¡ltl ri('('nr l() lit tlri:;
t'l¡tllrtlrliort, lo,r, I ltc tlrtst' ¡rtosirrrily ol lltt'¡L' ,illi lo
lltt' rcf iorr:; ol llrc Al¡rirrc s\stcur is t'vitlt'rtl, 'l lrc
¡rosiliorrs ol tllc V¿uist:rur tlrrllr Irolu lltc IIS\lì (Kul.rs (,'l

lrl., 1976) iur'l()\\,()l (rorìrl);ut'tl rvitll tllt: :rlrovt'¡roirrt:;. lrrrt

:lliylrtlv ltir'.ltlr r'orrt¡:rrerl rvillt lllt' rlt'rtt'r:tl lrt'rlrl ol llrt'
lrttto|¡.¡¡¡ r'rt\/r' :,in(r' fltt' rli:;llut,.c' ltonr llrc Al¡rirt'
\lnrclurr':; i:; ¡,,re;rlcr l¡rr llrc:;t'rc¡iiorr.;. ll i:; rvorllr
nrcnli()ninrr in IIti:; t orurt't'l io¡r Ilritl Iltt'rt' i:r ortly lr lrli!.lrt
tlillctt'trct'itt llrr'tnt'ltn lr('itt llr)\\,s lrt'lrvccrt Vlt¡stltn rutrl
Âl¡rirrc \ystclns (58 to (r I nr\! ¡rr '), sce I :rtrlc l.

Iil,,4 I t, t,o\t' .\Nt) ('RUs't'At,'t'iltCKNt,.ss

,,\s clr¡sllrl lrtlrol¡¡¡j1'l¡y li('n('tiìtt':i lt:.rrlr:.1:trrli:rl ¡lrrl
ol llrc lrt'lrl llorr', r'lrt' rni¡rlrl t'r¡lt't l lllit k ( nt\l l()
(()il('.,11()nrl l() (ltt' t('j,i,)il.. rrl rilt r('¡t\('(l .ut l;trt lrt.lll
llos,, rrlrilt' lorr' lrt'¡rl llorv :,lrt,r¡ltl lrr' lv¡rit;rl ol lllt.
tt'¡iitttts tll ¡t tllirutr'tl tl¡sl. llorrcvt't , il r{)ntl)iliro¡r ol

i( llL lììilll( l( ( (rlt ( .r-lll¡r' r,l llìr' I ilri)ll(;ilt !rìil1ilt('rìl t,rl,r'tlrIl uillr r ll¡r¡.rr'l il\lt( lì(.;lr llo\\
'¡tltt,. lor ¡lìilltÌl l(r'lrrlllr'(,1 l'\'r)l()r,.r(.rl 1ilil1, (rt rr\\rrr ). l,r'lt,rrit l).iltLilt it,litl)t((l ltIt¡ì
l)()l I :rì(l ll,\l Il'l.l (lr.t/l);rrrrl hll,\ll.J;r¡rtl I I(,N()\/. lr(1. , l(.)/,)) l,rl,llr¡lrrti¡lr: ,,\
I'lt.,utrlrl,tl,l¡ttolrr';r(,it. lÌ l,tllV I'.rlr'o¡oir'((,rlr.rlrrr¡lrrr) rr¡,rlrilc lrtll:;. ( l..rtl
I'lrlr,o¡olt r\';lr:t,rl) ì\lr¡llll, lrtlt.,, l) I ì,1¡o¡oie (r\l¡,¡¡¡,.¡ llr,rlt¡lt.lltlt:,, | | lrll.,t l:rultr
'ttttl lt:t¡r¡rt illrl(ll¡t( ,. ,' l riur',1(,ilil 1;rult:, 1 l irril,, ¡rl tlrI lrlltl \tlliltllL ltrtl¡,r,1ìt:,tt.rrr,
'I lirll¡ l;tttlts 1l,rl( r'(lt(,/('i(). ì r)(r,iilt¡r.t)t rltl)(!((.llrt(.t\,p( (ttt:,1, (r /.0lrti,rl
ll('\,ll('(l l):t:,( rl{ ¡ll, / /or¡r'i ol \l(.1)t(,\t (.(l ll;t,,,.nrr.lrl

lltL' lrt'lrt llorr, ;urtl lllc t:lrrstrrl llrit.hrrt.is llitllcnts ()l'
l.ttto¡rt' \ulillc:;l:; llt:ìl rìtiuìy rt.riions c,rltil)if tltc o¡'¡r1'¡,i¡..
lclttlc¡¡cv 1l'i'rrruik, l()7()). l lrc IJkltrirr¡:rn i¡rrrl rltc ll¡rlli.
slliclrls, lnosl ('l lltt: llrrl lrulo¡rcltrt l,lltllor rrr, lllc
llollt'rtti¡r¡r NIlrssrl, tlrt't.rlrl:;, llll ltitv(.trrrstlrl lltieklrcst
ol lrlroul .l0 kln:rrrrl rnt't(':ut(l \/r,tv l()\\'l() sulrlrornt;rl
lrt';rl llou,ol ^10 50 nlWll '. ()n llrc,rtltt,l lllr¡ttl. tr lriplrt:r
lrt'itl llt'rv ol rr¡r lo l(X) ln\\/ltr' i. 11,¡rrt;rl ol tllt'
l';ltt¡ttrnllrt llltsill ol tlrt: [)¡t¡rt'r l{lrirrr:rir:rlrt'n, rvlritlr
tlis¡rllry,ur rrrrrr;rrrlly tltr¡r r'rr¡sl ol l5 knl or lc:,:;. r\¡r
i¡trcrst'rr'llrlitlrr l)(:f\\¡0cil lllc llclrl ll0rv lil¡tl llle crilsllrl
llri. knr:ss llrst rl orr rlt'r;rilctl lclii()nll sfll(lics (lrill. i ) rv:rs

tr'¡rotlt'tl lry (lttrrllik (l(.)'/(r) lor t zt't'lloslovlrklr. lrv
Nlrriororvicz (l();'lJ) l()r l'ollr¡ltj,l'\,Krrtrr:; (l()/(l) f or tlrt'
l Jknunilr¡¡ slricltl, rurtl lr\, \'t'li.irr,t l)t:rrt'trt':;t u (l()'/9)
Iol lioulrnirr. Ilrir; rclrrtit)rì rìrt\' :tlr() l)(' lrrlitl irr Sn;rirr
(,,\llrcrl llcltrirrr, l()7(l). lt nnr:t l)(' lrrlrnitlt'tl, irrrrvt'r,t't,
Illlrl Iltt't('iu('I\\() llr(':r\ rrlritlr rlo nol Iil Ilrt'lrlroVr.
ul\r'r!('rL'l;rlion: llrt ,,\l¡rr, rrlrt'rt'llr'lrl llorv rclrtlrt.l /O tiO
rlr\\'rtr ;rtt,l lllt' \ r u\l i\ t o¡rsirlt'r:tlrlt, tlt'Irt'sst'ri i¡llrl lltt.
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ul)lì('r rìt'rttllt'(Nlolto tl,,'¡rllr ol ,t() i0 Lrtr), ,ttltl llrt' lll:rt k

litlr rtr',io¡t, rvillr Ilrt :.trlr otcillrrL !t(¡;il ()¡¡lv.-.() l¡rt llrrrk
rluurrtlclizctl lr1'Itttv ltt:;tl llott'(.ì0 '10 rrr\\ttì r). llt lì('lll
(it:ic:ì llÌc lt¡r¡rlitlrlitttt (}l ¡it'olt'git:tl t0ttccliollr; ld lltt'
obscr vt'tl lrc.rlIlorv lrt l¡rrr ittt¡tt or',' Iltt' :'ll¡(llt'(l
tt:lrtltortsltt¡r (( tirrrt:tk, li)7()), lrtll llrt' tvltttlt: ¡rtt,ltlt ttt

tlt's,'l vt'r rrli( lt ilr()t ( ttl\'('\l i,t¿tl rrtlt.
'l lrc ¡rrotrlcnr ol'lrt:ltl llorv (:tltsl:tl lltitkltc:;:; tcllt

lioru;lri¡r is likclv to lrc tltltcll\¡ cotìrìt(lctl rvilll llt,'lolt'ol
llrt'lrc:rl \ul)l)lv lro¡rr llrc tlccpcl plttts ol lltt t¡ut¡lllt'rts
lllt' t:ttt'rp\/ rr()ur'('(' tlut itt¡t llrc lecl()ruc t'voltttiotr. ll llrt'
ilcllitlivc rcl.tli,r¡l lrrtltvt'tttl ltrtlll ¡r;ttltttttlcts is ¡:crrcrlrlll'
Irrrt', tlrc¡r tllc cttr;lirl lttlioltclivtly crtrtltol ¡rl;tv it rlt'eisrvt'
lolc ur llrc re¡lrorlrl elt.rr;rctrt ol lltr'stttlltr't'l¡t'rtl llorr',
lrrrl il rrrust ìrc llrc ltt'ltt llotr'ltont lltc ul)l)('r ¡rtirtìll(Ì llritl
¡¡r;riirl;rirr,i it. I'lrt' :rrc:rs lir .r llti¡rttt't rt t¡l;l ;ut' t¡rultllv
youn[icr irt ori¡tilt tlt;u¡ tltt: rclutivtlY c0ltlcr iucrts tvill¡ lt
tltick crt¡,1 rvlt¡elr lrt'lon¡.r. lo lltt'olrltr:,1 lc('l()tlrc tttlll:;. llt
llrc Iry¡rcltlrcr¡rntl rc¡iions rvill¡ lt vett, lli!ilr str¡ l;tt't' gttr
lltc¡tturl irctivity, ltiglr cr rrstrtl lcnll)crirlurcs irs'j()(iitl('(l
rvitlr Ihe in.'¡c¡rstrl lrc¡rl llow lrorrr tlc¡rllrs nnl\' ùlrusc

s()ttrc rttlrcrrrslltl t'¡ osio¡t, i.t'. lt t ltitttgc ol tltc cruslirl
rnaf crial rnl() (lcn\cr r ocks lt;tvrrtli ul)l)cr tìriintlc l)r()¡)('r -

ttcs ( r'r¡slrtl tlrickcrrirr¡i in tltc yot¡ttlicl ntottnllrilt', trirs

c¡rrrsccl lly irrtcltlrrtr:lirrg irr ()r'()¡t('ncs rurtl llrc clcvlrlctl
Ittritl Ilow trtin' tltur; llt' :r lr'¡utsit'nl ¡rlrt'ttotlt'rì()n. .,\n

irtt¡rorllutl t¡rrt'rliott lrl llt' sttlvt'rl is tltt' crlcnl l() \\'lìiclì
tlrc ¡lt,siliorr ol lltc l\lolrr¡rovir'rt tli:tr,ntinuitv is tun('

lltlrl llou \(t,lt\ itt,( rt Itlopl Nl'(( ) Ncrll',lrt t'olr'.tttlt .rtt';tr t'l lltt (,ttte;t:rl¡. l','\tl
Ioliltrl rrrrtr ol tlrl (,lr\.r\r . (.\li (.rl),rtllr,ur.,, .\l.l'Ål¡rr. ( l'(rrr¡rrllrrrtt Iotrrl,,¡r,
( lì(llNl) ( r(ritr'rol. llrr:lrr ol tl¡, 1Ìr,lr,rrri:,rr \lrr...,il, hlllil') hitrrrrrr'rr,rn (S(\lt.ltÌ) l'llrt(,
¡l(( l,r llr'r(\lr;ìrì (\/.ilr',(.ril) [rìrl, ol ( (rìil.r1 l ilr(ìl,r'. ll(l') llr'r(\'rìriur (l'ol;riltl), ll(li)
ll.¡,,rr.ur (l lil;li), l'( (lt\l) I'trrr' ¡ ,ril',,¡'il.,,rr¡ tìl ll" ll, l¡.¡¡¡¡,tr Nl,t,,'1, I'll(ll\l) I't,'
llr'¡t\"¡irrtr ll lltl lìollLrlrrrr Nl.r",il, ( I (.rlrrl,,tr,r¡r, l)(; ()..1;r l¡r.rlr(1. ll) ltr:l
l)(:l,rr'i,r,loil. lJ.\ lLtrl;tlr,Ir. l:l l'l;r'.1 I tttrrlrr':tl¡ l'lrttl'rrrr, l'K(l') l'r, r iriltlìtr;rtt (l'r,llrrtrl¡,
l'lì l'rrrtt ro,,0ir', K.\ h,llt lIr¡r. :,./\ :,,Lrrììi;ilr lll ll, ltrtoil;ril, ¡\l{ r\ri ltcil|. lltr tl,t..lt|rl lrnr
r('lìrCir'illr llrt lt ilt,lrlt,'ctl lrrrro¡r,rrrr lì(rì(l llr( \llr(lr(l rlil|l rrll rç,,,1t|" rtttr', ;rll,r
( ll^l'Nl,\N ,ilrrl I tlltl ()ll( t ll\.)¡l).

rlt'¡rr'rrrlt'nt. \\'lrilt irr oltlt r ir('.1, lltt t r usl nÌilillt lrilvc
yro\\'¡r llr', kr'r rlu, lr) ({)(rl¡trË, llrr: llritk rrrt,l.rl lrtrl¡'ts
lrt'lorv tlrr'\('unl'¡rrorrnlrrir¡ nriry l'r.rrlrr;rllv lit'rt'tlut't'tl lry
lllt' |)1il, t',:;,tl lr;t'.llt( :tltr)tt.

( llllS l,\1. I l' l\ll'l'lllr\ I'lJlll'.S

'I tl lrc ;¡lrlt' l,ì r,oltt¡llttt' llrt' \/iil t()ur lt't lo¡tit'

¡rlovirr,-el; itn(l t(ì rlrtc Ilr.'nr ircc')r(lilrlt to Illcir rlcelr
l(ìrììl)r'riìtur('\, Ilrc o\l)oni'nlirl rli:,ttilruliorr ttf ltcltt
sotrrtt'r; A(z) r\,, tr¡l( z.' l)) rv:rs tliic(l illl(l lltc sil¡lplc
oilt' rliilrt'ilstrln;tl, t'tlrtrltrt l iVc, slLÌttlV r'litl(' g('()l lìcilrì:;
rvt:tt' r'lrlcttllrlctl lot ltll ttr:t.iot lt'tlo¡ric unrts (( iil lrlrk,
I 
()fìlrr 

):

tloT
(l . c ¿z'l))

t

$'llt'lt' l,r is lllt: strr l:rt:c lrrììl)('t:rllil(', (lo is lltc tctlttcctl
Itt'ltl llotv (t¡,, (.) A() l)), :ttrtl ,\., is lltc sttl l:tr'c ltt'ttl

l',('ilr'r ill i()il. I l¡t' lollorvittl' ll;il ;uil('l('r :, rvt't t tt:,t'rl: Â.,
ì¡rWrrr', l) l0 knr. k .1.5 \\/nl-rK-¡. u'lriclr
¡(l)rcscnl tlrc tuclilr r';rlttcs,rl ,r lrt0lrtl iltlt'tVttl, lrtrl rrllit'lt
n|lry \\,rll s('rv( il\ rr lrrsl lr¡r¡roriilrrli0il. Irrt l¡i¡'¡,.t
st¡lllttt' ¡¡rtliolrtlivilv ortc lt¿r. l,r sul)l)():,(' \rìì¿tllcr ¡) I()

Irvoirl l,ro lti¡llt urtliolrclrvilV ol lllt' lorvt't ('ntsl . Willt lllc
;tlrotc llltriun('l('ts lltt'rllu;ttlt'¡isltr. ltt'irl ¡rtttrltt.'lirltt is

0.7¡WIrr' lrl l0 klrr, 0..ì¡Wrrr ' :rl 20 kllr arrd



Vl¡ttlit¡tír CÞ¡núk

().1¡Wrrr-'al J() krn, rvlriclt is in ¡iood itgrcc¡¡lcnt rvif ll tllt:
dat¡r rc¡)or'tt(l .

'l lrt:¡ nr¡rl Ç()n(luel¡vily gt:nt'rirllv tlt:tlt,itst's rvrlll
irrcrcilsirt¡r lcnìl)(ìr irlur(', i.tr. rvilll irrcrclrsin¡l tlt:¡rllr irr llrc
t'¡ ust. l.()wcr ('()tì(lu(ìlivrly tuuscs lti¡ilrcr lcrrr¡rcritlurcs lt
tull clc¡rtlrs, lrt¡l rvilllin tclrsoturtrlc lirrrils ol tlrc cristirr¡:

tBt

valtrcs of r:orttluctivity, tlris cll'cct is usually srlrallcr than
orrr r¡rrccrtaint) in b()th tlrc radioactivity ancl slrr l'acc
lrc;rt l-lorv. []or cae lr tcclorrie ¡rr ovirrcc llrc li¡r¡its ol' tlrc
c(rnrl)utc(l fcrììl)cr¡rlrrrcs rvcrc <lt:tclnrilrc<l ( l'alllr 2) lìrr
lltc ntinintr¡tn arttl rnrt.rirrrunr vitlucs ol thc sr¡rf acc hc¡rl
llorv (rrrcarr vulrrc t stlndarcl tlcviution). llt vicç'ol'tlrt:
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iltvcrsc rcl¿tti()n l)ct$(:cn llrc lrclrt llorv iurtl llrc c¡rrsl¡tl
tllickrrcss, lhc lrr¡llrcr (L:¡nl)(.r'illrlrcs wcrc llt¡ il)utcrl to tlrrr
lltirutcl crrrsl lutrl vicc vcls¡r, llrt: lorvcl l('ntl)(lfitlurcli l()
lllc lltickcl crrrst. ltclirtivcly ltlrv tcrrrllcnrtrrrcs (.J5()-

.ç(X)"(:) rrt tht: Molrorovicii'tliscorr(iltrritv rrt tr rlc¡rtlr ol'

.1.\-5() krrr tlt,to trc t'x¡rcclcd bcrrcutll llrc l,r't't:ttrnlrlilrr
slliclds alrtl tlrc lilrst Ilruont:irrr I'latltllr¡1. lli¡¡lrcr Molro
lctlt¡)(:r'llrrrcs of 5(X)-(r(X)''Cl rvclc cltlcul¿llc(l lrll tllc
l)itlcozoic lolrlt:tl r¡lrils srrclr us tlrc lJolrcnri¡uì Mitsstl (Ìr
tlrc I Jrlrl Mot¡nlirilrs ltt u dc¡)tlr ol l5-45 kr¡1. t,oc¡1.
lcrÌtl)t.r¿rturc rrnr.rillur of 6(X)-7(X),'( s(.(Ìnt l() cxisl in tllc
¿o¡lcs ol ¡ rvctrkcrrctl crrrsl iultl/tll irr tl\c l¡cirs ol rlcc¡r
litt¡lls, rvltrclr nl;rnif'csl lhc¡nsclvr.s lry rr rclltivcly lrigltcr
Itcitt t'lorv orr lllc srlrlircc (rr¡t to 70 rrrWrrr,). Vcry lriglt
cIl¡slltl lct¡pt'r:rtrrrcs ( I'y.,tl(X) l(XX)"(') ¿r¡c pr¡lr;¡trlt'
ilr thc lry¡lcr lltcl ru¡rl rcgiorrs, suclr lrs tllc lrirnllolliln
llusilr or lJllpcr l{lrirrcgr;rllcn, r.h¿utrt,lt.ltzctl lry lrißlr

llr.irt llorr vlrqr.; r'trrst¡rl tllckltr.rr rrr lrrlo¡rt. lr\l)('titrl('tìliìl (liì1.ì rclr()tlc(l lry Ktrtrs 11g79)
Iol tlrt't)kl;rilri¡rrr sl¡ickl, Nliti,rtowir,t (l97tJ) lo¡ l,0lantl, ('r(¡¡u,ík.(l()7tr) lì)t tlrt: lì0llc¡¡lrril
M¡rs:il ¿tt¡il lltc Nto¿cttt tlc¡rrcssrorrs rrì \\'cslrnr ( irr¡llttlriirrrr, Vrliritl ¡rrtl l)crrrclrci;crr (lr)79)
IttrRolttttti:t,R\b¡¡tltrtirl (l()77) lìrr tlr|Âl¡rr,r\lbc¡l-llct¡:r¡r(lt)79)lorspiti¡¡. l.orco¡¡rPit
tisott, lltc tlrslrctl linc slto*s llrc lrcn(l ()l sirììili;u (l¡tt¡t lront llrc I rrkc Ilirikll rc¡¡iorr (l,ysuk,
197(r).Slr,ttlcrl ¡uc¿s.lr,¡wtlrcrrrr¿c,tl ¡vpital rrrlrrcslortlrcIyllrcrrilrrScrr(IYR),IJ¡r¡rcl
Rltittcgrttlrctt (tlR(i), l'¡¡rr¡ortirn lllsr¡r (l'll). Nortlt Sr.t (NStarrtl thc Al¡r:, (Âl l,).

sr¡¡llrcc lrclrl llorv (ovcr l(X) lììW¡lt-r ltì(l ¿t tltin crust (25
krrr)). 'l hc rcßion¿ll tlrslr itlr¡tiorr ol (lccp tc¡upcrtturcs rn
lrrtto¡tc itl it (lcl)llr ol 40 knt is showlr in l;ig,. tl.

MOilO ilt,l^',t't,'t,o\ry

'l lrc vulrrc ol llìc lre al lltlrv on lllc cr usl ul)¡)cr
nìir¡rllc lrtlrrrrrllUy, lhc stl-calletl M0ltrl lrcal f'low (ey),
rlt:lcrrnilrcs llrc crrt'r¡Ìv brrtlgcl ol tltc ul)l)cr ntiutf lc (l(:cl)

I)t()ccsscs. llt oltlcr to cvlrlualc tls v¿tlt¡c, it is ttcccssaly
l() sul)ftitcl llrc eltrstul c()rrlril)ltli()tr (luc lo rlrlio;rclivily
(A(z)) lrorn {lrc sul lllcc llc¡rl Ilou, l(.)), llrt.t'llì.i.1 of'othcr
¡rrrssihlc lrclrl s()rtrccs witltill llrc (t us( is usu¿llly
ncgligilrlc, i.t'. {l¡a () f 'u nV) clz, whcrc z¡,¡ rs

tllc Mollrl rlc¡rtlr. o
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l)cptlr lor Mujor (ittolo¡1icll lit:ulurrrs irr lìrtro¡rc.
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I 040
(;4()
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l(r0()'l

t lll,tt¡1., t:;tlt:ttlltlt:tl tts lltc lltcittl vttltlc I sl¡ltlrlitrtl tlt:viltti,lr.

irt c;tsc ol-'l',¡, .

' Mininrrurr ¡rrrtl rrurxirrrurn Irt:trt flow trscrl logcllrt:r willr llrr:1[1:¡rtlr ol ,l0 kllt.
'l Prtttttoltirtlt lllsirr, Ilppcr ll¡irrc¡¡r:rlrt:rl

l'o cslin¡¿rlt.: lltt: tol;rl ,-lusllrl lrrtlio:rt'livil1,, o¡rc lnts
l() (rcitlc vlttr(tlut; I¡lotlcl,; :urtl lo r:llt:r'k Ilrt'ir vlrlirlitv tr1'

i¡rtlcpclrrlcnl crilcliil.'l lrc l;rtlroirr'rivilv tlt:trciri('s \villr
tlt¡rllr, lrrrl llrc ust' tll tlrc,'inr¡ll(. (.\l)r)n('nlitrl ¡lrotlcl r'l
Ittrtl sou¡t:t:s rvllllir¡ tlrc cltIitc ctrrsl (l.lrclrc'rrbrrrclr, I()(rlì)
¡nlr\' [lc ¡rrotrlcrrurlrc, :r:; il iii'"'c:; rilllì('¡ l()w l¡tr¿rl lr¡orlrrt
lioll vtrlrrc:; irr tlrc lorrcl c¡rrsl;r¡rrl llrtrr ¡lrrllllrlrly rutrcli
rtlrly lriglr lcrììl)('r íttur cs itl l llc lVloltol ovicic tlrscolrtirrrr
itt'. I lttr stt:¡r r¡rotlr:l ol llrc cl r¡st (lìov ct ltl., l()frli)
tlclirrin¡i ll¡c rtusl ls lr lurrllilrrvt'rt:tl ¡¡rrtlirl¡r ol'
irrtlivitlt¡lrl llrycrs ol ( ()rìsl¿ull r';rtlio¡tctivily cor r cs¡rorrtl
ittri to ly¡ricirl t:rr¡stltl ltlt:ks is strlrclllllic brrt ¡rlovirlcs ir

Itcllcr lr¡rsis lìlr tlrc [Vtollo llclrl llorv cslilrr¿rlc. 'llrc
¡rt olrlt'rrr ol tlt:lcl rrrirritr¡l lr I citsotr¡tlllc t lutr lrt:lcl isl ic
v;tlttt ol tltc rlrrlio¡rcnrc lrcirl ltcn(:ríltt()n ltlr clrtlr lttycl is
lltcn cruciul. Íiontc lrcl¡l rrurv ltt: sorrglrt irr tlrc rlcc¡r
scrsnric sorrrrtlirrg tl¡rtir :rrr<l lht: cx¡tt'lirtrcnlirl ¡cllli()n
:llip lrclrvet:l¡ lrt:¡rt ¡rrotlut:liorr irrrtl scisrrric vclocity
(tlt'cr clrsirr¡i l itrliolrr'tivity willr inclclrsirrg vclot:itl )

orillinitlly rc¡rortctl trl, I{vblclr (197.Ì). 'l llc rl¡rtlr ol'
crplosir¡rr scisrrrology Ilrrrs ¡rrovirlc ¡rrirtt:l url lìll lrotlr tltc
s¡rr'tiliclrliorr ol lllt: r'lr¡sllrl sltu(turc itrrtl lts sul)(livlsl()n
illtrt urrlivitlu;rl ltrycrs illrrl tìrr u r0rrglr cslinrlrlc ()f tllc
Itt'ltl gt:rrt:rltliorr vlrlrrc lìl clrclr l;rvcl.

r\ sclrcnrc of llrc lVloho lrt:irl Ilorv l)itllcr¡t in lirrro¡rc
(l r¡r.. 1/) ((itlrlnlrk, l1)t{ll) rvls ¡rro¡rosctl u,lllr Illc lrcl¡l ol
llrt. sur lrrt:t: lrr:rrl llorv Iicltl rc¡rlcscrrtcrl lrv nlt'itrr ?,'xl,'
gritl clcrnt:rrls r,;rlrrcs ltrkirrg trrlo ¡tc(.()unl tltc l(.cl()nt,,
st'ltirtlt ttntl tr ¡rossiblrr cllt,t'l ol lllc tr¡r¡rro¡rlilrlt.
( ()u (.Ll rorrs on l lrt. r¡rt.lrst¡l ctl ltcitl l lorv ;rntl corrr¡rlclctl bv
il ('nt\litl llrrt.kncss r¡lrP. lior lllc cvlrlutrliorì ()l lllc ltcltf
¡tltrtlrrelrtlll tlisllitrr¡lion, tlrt: tluc¡r scisnlic s()t¡n(linli (litlit
oll llrt' tlt,¡rllr tlistlilrr¡liolr of lltc \'¡¡ vclocrlit.s ¡rrrtrlis
lr1' ¡' (,rt's('. A. ( iultrt'lr, ( . Mort,lli, ( . I'lotlcltl,

Volvi¡1,.;¡¡u,:uì(l ntitny ollrcrs, rvclt.r¡sctl , ltvcnrgcil itr
lltt: l;.u¡tt: l".rl" rotl¡tlil;tlt: t¡rtlrvotk.uttl lltt,tt r.onvt.tlt.tl
Io llrt' ltclrl ¡lcrrcr':rlirll vlrlr¡r.s rrsirr¡: l{vlt:tt.lr's (l()7.ì)
('1il v(.

Wlrilc lrt'rrc¿rtlr tlrc rlllit:ltl , cvcrr il tllc t.lrr.;tirl rot:ks
,uc ( ()lr i(lctirlrlc tlc¡rlt:trlcrl irr lrtliolrc(tvtly, tllc hc;rt
llotv Ilotrr lllc rrllpcl ntiuttlc: ()irnn()l cxccctl li 20
¡lWrn-r, ll¡c lrolnurl Mtllrrl lrt'itl Ilorv in llrc ¡tl;rlltlrrrt
itt(rirs, I)lrlco¿oic lolrlt:tl r¡llits lrrrtl ilr lllc (lt:rto¿oic
¡rror¡lrllilr bclls viuitts lloln 2O 2l to ìO-.ì5 tìtWnt-, ,

rcs¡rcclivcly. 'l ltr: lty¡rcrtlrcrnr¡rl ítrt:¡rs ol llrc Al¡rinc
irìtnun()nliutc rlr:plcssiolts or ol ll¡c yorrrrF ril't v¡tllcys
¡ltttsl ltlvc::r lriglt Moho lltlrt llorv ol u llrilrinlrr¡lt ol 40-50
rrrWrn', (ìvr.n ll llrc clr¡slul locks ílrc riclr ilÌ
nttliouclivity (rvlrielr rs rrtrt likcly). I'lrcrc rììusf [)(r Illr¡s it
su lrsl;rnt iirl rcgiorutl rl i f l cr crrct. irr l hc rr¡r¡rt:r' rrralrt lc lrc¿rl
llo*,conlrrlruti()n, ltt:tiltirrg lrs rrrrrr:lr ;rs ,10 40 ¡rrWnt-,.
5ttll lrrglrt:r (r.\('csscs nliry (:\tsl in tltc rcgion of'
sul)o( ('iilri( ()t occ:rnir: lyl)(: ( l usl l l yr r.lrcni;trr SCit,
Micl r\llltrrtir lìitl¡ir:). Srrch it rrrliiorral vtrrilrtio¡r in thc
(:ll('rliv olllll()\v t(.1)t(,\(.il1s ;ilr irrr¡r()rt:lrtl l);iliil¡t(.lct iil
lltt'lcclorur: t'volr¡lion lrs rvcll its lt (tilrclrl liltitlrlion on
lltc ¡¡t:o¡rl¡y5icttl slr¡rlics ol llrt: tlccp sclrlctl Proccssts.

llt,i^ I lit,()w /lNl)'¡'ilt,. t,il il()st,lil,.Rt
I lil('KNt,tss

A gcotltt'rrrrirl ¡¡totlcl ol tlrc litltos¡rlrcrc, irr rvlriclr
lltc sttrl¿rt'c ltt'ltl Ilorr'ço¡¡cs¡rorrllr to lltc srrnl ol tl¡c ltclr,
llon'irr¡1 irrlo tlrt lillrt,spllcrc.rt its lrlrsc ¡rlrrs tlrc lrr.;rr
rtt'r¡r.'t;tfctl rvitlrill tllc (nt\1 , wirs lllol)()\c(l (( lur¡rrrurrr ñ
I'ollltt k , ltf/-l ). l,o¡ srrt ll lr rrrorlcl tlec¡r orrt. (linrcnsi()n;r¡
Ir'nrf)(ritttue tlirl¡illrrliorr rr'rrs tlrltrrl;rlc.tl;r,, lr lrlrtl¡ol, ol
llrt' strtllrtc lrt¿rl lloir r':rlut. I lrt clrlr'r¡l;rtcrl ¡Ìt'olitcrrrr.
\\'('t(' lt\r'rl iil ('\)rì)lìin;tlt()t r!illr lltc ntiiltll(. rrrt,llirrl'

l¡ttrst.lr, V,/
)il, irrrr, tu

l( t'lr lror'.
'"'I lI(,

lrcrl
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rc:lltll()¡ìs ltl t:sliltttrlc lltt'ltl¡l ol lt st'istttit'¡,ttu ¡¡l1rt:tlv

clurtutr:l (('t!rrrr;ik. l!)l'l2tr). l ltis cltltlt¡rcl tìlity t:ltrttrtt:lt:t-

rze llrc l)i.rssitf,!: l)tl\rvuLìll lltt: stllitl lillttt:;¡rlrcrt'ltlttl lllc
nr()r(: r,iscotts lìsllì(:lt(rsl)llclc, llrc rcllr(ivclv sltltt¡l

tlt'crcrrst ol lltc scistttit: vcltlt:ilY lttlty tcllllt' lo lllc Iltt l

tlr¡rl tlrc t:¡isltlt! lclltllcl.lltll('t lll tlri:; tlc¡rtlr tt'llt ll ol ltlc
(:l()sc l() tltt: tttt:llittg lettt¡rr.:t.t{tl¡t ul llte :r¡¡l()ll¡l(lilll',
r()(ìks. 'l ltc ctrlcrllltlt'tl lrlìll)crit(t¡lt''tlt:¡lllr clllv('s l()l llìc
s(.tltluttl ctttl;lltì llriclrrtcss z¡¡ ì5 krtr ltlt'r-ltorvll itt l;i¡r'
l() to¡it:lltr.rt rvitlr lltc Irlt'lli¡lp. lclltlitttts ;lrlo¡tlctl ;tllt't
('lr;r¡rrtuttt cl itl., (l9i (.r). I;ol lltt't:r'¿tlrt.tliolt ol llre litlrt¡

s¡,ltt:tc llrickrtcl,s, lllc irrlcts(cli()lì ol lltc lcllll)('lilllllc
a,,r,,.' rvillt lllt"'ltlirt'tl vollrlilt"' rltlltlllc solitltls rvlts

rl;ctl. All lhc lirrro¡tclttl lt:ttilt)lv \vlls r,rtlltlivitlctl irrltr

Ic¡tuliil .l'x.1" l;rlltr¡clc Itl¡llÌtlrtrlt' gIitl clL:l¡¡('lll:' :rt¡tl tlre

t'()trcs¡ttttttlitr¡', lilltos¡llrcrc lltickttt':;:; \'lt:; tltrlt'ttttillttl rtt

(Ì¡rclì sucll cletltt'ttl. ljitlt:c lltt tlt't:¡r t';tlt:ttllttccl l('llll)('l;l
lrrtt: sliglrlll tlt'pcl¡tls olt lltc ;tttrrltl tlc¡rllt ol lltt'

[Vlolrol,lvlt:lt tllscotllttltrll\,lltc tttt';ttt crttlll:tl tlricktrc:s

in c¡rclt ¡ittrl t'lt'ttt,.'ttl *';l:; lllkt'll ltlttl ill, ol¡rotltlttl itlto

llrt'tttotlcl trtltt¡lltlio¡1. I ol lr llri, ktr (Illr'1, ll¡l'lltl t¡l)l)( l

ilriilrllr'l('llll('t,lllllt'r. illt'tllllltittctl;lll(l l,)l;l llì¡¡ìllt'l
etus(, l()\\(:l l('llll)rllilllllt's illt' ltltttttl. I lrt',rt ltt¡tl l:tll r'l

P.(ì()l¡ll\t'll;t's is llltt:; ¡tltlltlrvt'l i¡t ((llllllíllil;ttlt rvltlt lll tl

lor lltc ìliut(liìt{l (ttlÌillll llritkl¡t'i: lrt'(:.lll:t: ()l llrt'

ollllrirlt'tl ¡ìr'fiìlivc tllltliottilti¡l lr('l\\'r'('ll tltt'stltllttt'lte,tl
llorr lutrl Ilt( ('ttt:;lirl Iltttkttt'l:l (l;t:t' ltlrort').

llorrr lcss tluttt 5O kltt lo ¡lto¡t'llrlrrr 2(X) krrl. l'lrc tltick
litlros¡rlrcrt r:ttttcs¡rotttls to llolll shiclds attrl lt grt'ltlt:r

¡lttl of tlre l:trst I'ttto¡rt'lttt l)lltllìllrrl, i.c lo lllt' oltlt:st

ilrì(l llrc rrtosl slltllltl lct toltic ttlgitlttrl lortttirt¡" tlrt:

lìrrro¡rt:.ttt (:titl()tl, lrlttl ltl llìc l',itstcllt l)itlt ()f tllc
IVlcrlitclnr¡rclrì Sctr. l'lrc tltilr¡lt'st litlroslllrcrc cxisls i¡ì

lllt: Noltlr.\tlltrttit: ltlottg tltc ltris trl lhc ÌVlitl Allirtllrt'
lìitlgc urrtl in lltt'vottrt¡. ,\l¡rirtc-('itrp¡lllli;l¡ls bclt ol Nct¡-

lrrnolr¡','l lrirr litlroslrltclt ltlso (:lìillilclcriz(ìs lltc rvt:slctlt

l)lul ol llrt: lVlctlilct¡rtrtcltlt Stlt, pllrlictllitly llrc

l v¡llre¡li;ut Scit 'l ltrr:; llrt: lillro:;¡rlrtlic lllit:ktrcss tlircctly
(()tt(sl)()ilrls t() llrc irtlcrtsilv ol llrctlcc¡t scitlctl l)r()c(:sscs
irr tlrc rr¡r¡rt:r nìir¡)llc ¡uttl is t lor;t:lv t'ott¡tcclccl witll tll(r lltic

ol llrc clttstitl stltllrlizltlitlll tlt its lct:tortit: t:r'olttliolt. 'l'llc

tl¡itk¡¡c:s l),tltr'lll otrtiti¡rttl scc¡lìs to iolrcl¡tlc rvt:ll rvitlr

i\.llu¡t's (l()71ì) rrtlrgrrclolcllt¡tir. tl:ttlt oll tltt l)osiliolì ()l'

tlrc lrif.lr r:lccll ir'r'rl¡ttltlclivitv ltrycr, rvlrrclr is stt¡r¡rosccl ltr

lrc rr¡t¡tt:t l)ilt I (tl tlttr llslltt:ttos¡llrcrc, its tlt'¡lllt vltt ics

lrorr loss tlr¡rlr t10 kltt lrelorv lltt'¡¡lt:,t: trl lri¡llr ltc.tt lltlw
(l'¡trtttottilttt lllt:;itt. Sottllt ('ltspi,tlt l)t'¡llcssiotr) t(r l¡l()r'(Ì

llr;ur l()0 kttt lr,.'lorr' llt. rlitlrlc ¡rl,ttlrrtl¡l ;ll(ìlts ol lotv

:¡r l¡rt t' ¡,t'trlltctttt;tl ltr,livill'. l\'lorcovcl, st'islttologic.rl
(lirl;r ()rl tlrt' l(lrvlcil'll \\'it\/(: tlis¡rt't:.itrtt (( l.tlt.r¡irrilt' Ñ

l,.rrrilr. I(,rl,jg, (;rlt:lr,,rrilc t.l lrl., l()$0) tollr:spolìtl ltlso

lrril li' rrr'll lo lltt' ¡rtc;ettl rt'st¡ll,i t'v(ìlt llì()llllll il i\
jro:;:;rlrl,'lllrl llrt'.ttltlrrl lilltt's¡rlrcr ic llrrt'kltt'ss lrcllcltllt
Ilrt' ltr'¡rttIllctlrlltl tt'¡iiotts, sttclt its Ilrt' IJ¡r¡r'-'t

llltrrrr'¡lr itlrr'tl, ('.ttt lrc lts s¡¡l¡tll lt:l '10 50 ktll.
l\r llrt'lr'itl("i(l\clill t()llc('l)ls ol lllt: tt:tltltc t¡l lllt'

litlro:;¡rlrcrc,';tslltr'ttos¡rltttt' lrot¡tttlitly, hltsctl ()¡l

rlillì rt:rrl gt:o¡rltvstcltl tlttl¡t ¡l¡ltl o¡l tltllcrclll sel('(Ìlc(l

lJlr itttt( lr:t lttril ils lrcltltviot¡t \vil ll tlcl)l lt, sttelr ;ts seis¡tl'l

Iollitlrl,1Ìtolltt'tttt:rl, tttttlÌttelolt'lltrlit',rt tlltolo¡iieltl, llltl
¡lrrrjccletl lilltos¡rltt:tt' tltitkttcss lltit\ sr)lll('lilllcs \¡ltly.
lrrullrcr llrc ¡rosiliott ol lltc ltlltos¡rltclu/it\lll('ll()spllcrc
lrot¡iltl;rrV ttcctll; llol lì('(('sr-illrly llc crlrtslltlll ill lilll(', l)ttl

rr¡lty t'itltt:r ¡.t1¡¡1¡¡¡',1(,'(l()\\tt\vitttls ill tlrt: stlrblc stclrtlily

roolirrl' lut'lts (sltit'ltls), ttt trtovc tt¡rrvltttlr ilt ¡tlclts ol
irrt'r't:lrsinl' ltcltl llorl srt¡r¡lly ltottt ¡ircltlct tltl¡rllr (rrll
/()n(s, yourtll sctlitttcltlrtty lrtrsirrs) ¡lll(l ill ¡rlltt:t:s, rrllctt:
l l¡t' lrl ltrrslltt:t ic ¡rllrl c rvlts [rtttlk l ittg ()l l)tlr;llc(l illttt ttlttltt -
lrryirr¡l rrtt,tc vist:t¡lls bttrc¡r¡c¡tl (sttlltlttclioll zollcs).'l-llc
lrttIcl eltsc'tltity I(Ìlill(: Iltc yottlt¡1 lll()tllllilill Iíllìfl(:s, sllcll

iì:' c.!,. tlrc Al¡rs, \vlli(ll íllc clt;tlltt:tctizctl lly 1l (lccl)

r('Ír(rllinll litlros¡rlrt'r ic ¡rtrll, bttl ltl Iltc s¿ttttc Iit¡tt: itlso by

¿t lìilÌlì \ur l¿tt:c lrc;tl llorv. I lrt'lt:lìltt: irl lllc Al¡riltc tcltlttr
ol I:tn()l)(', llt(' rrlrttvc ¡.tt'olltcttttttl itss(:sslll('lll tll tllc
litlrosIlre rc lllir ktttrss tt)íìy l)c ¡rrotrlcrrrltlic.

I WO-t)¡Ml,.NSl()N^1, I l,,lvll¡l,,ll^ I Ulll'. l'la(rl, ll,l'.s

Witlr tlrc tlltl;t rt¡t t:tt¡slltl ittl(l litll()sl)ltcl(Ì slltl(ìltlrc
Illlttlc itv:til;tlrlc bY cxplossilt¡i st:rsttrol,r¡i\', (lccl) tclll[)cl il-
Iruc tlirlrillt¡liolt tvlts cltlcttlitlt'tl itl,rttg ltvt' lottg rttlt

l'.c()lrit\,('rrr's irl ( (lìllill ¿rllrl llltslclrt l rtto¡1,', tt()ssittg.tll
ntiri(ìt lcr:l()ltl( lltìils ol I'tcclrttttll iitlì t'lltlolt ¡ttttl ol
!unscrr¡t lrrtil r\l¡rittt'lolrl lrclts (('ùrrrtrik. & llrttlri, l9l{6)
(l'ig. ll). ¡\ trr(ì (lir¡rctì\i(ìtìrtl ttttttrcticltl solttliotl trl lltt'
';tt'¡ttlv sllrlc et¡tt;tl iott ol ltcltl e()ll(lt¡( ti()ll llr .lll
inltont,r¡lt'ttcott'; rttctlirtttr tvlt', ttlllltillt'tl bv lllt'ltlts ol lltt'

Ílt:¿tt tl,tw irt fttrtt¡tt.
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l lßrrrt ll) ( ìt'rrtltt l ttt llttlrtly lnt llli' r''ìlllllìr'lrlitl lttltor¡rlt¡t"
(( trr¡rtrik lUli,llr) lrrgr'lllt:r rvtllt lltt'llttl,i l,rlillrolli, illl( t

(( lrr¡rrrrlrrr ct;rl , l')/t)t. lrrtlirirlrrirl rrrrvc\.rl('lltlttllctl ltl

r,t¡¡ lrtct lrt.ltl llrlrv (rtt\\ llt ).

lly ittlet¡rolltlnt¡l llrt' irt,livitltrrrl tlli(l tlltllr lllt'
re¡irorltl l)lrllr'ttì ol llrt litltos¡tltt'tc lltitl*ttcss itt lrtttr'¡rt'
\\,ir:, l)roietlctl (lritl. Il). Ilr,' ¡rtoitt lt'tl lltitkttc:s r;ttit's
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linitc tlillt rcnecs rltcllrt,tl. l lrc ¡clltliotts lrctrvcclt tlrc

surl:rùc lrt'¡rl llorv, lVlolt,r lrcttl Ilorv, tltcltltltl eorttlttel

ivitl,ltrrrl llr('(li\llilruliolt ol ltt'rtl \(ìuJ('('\ rv;t'; tlt'stliht'<l
lry lr lincltr iìlpcl)ririù svsl('rrr, rr'lrrrlì tt'¡ls solt,t'tl by rttcrtttr;

ol fllc ilclrlivtr tììtllì()(l ttl stltr't'sr,ivt' ()t/('t tcllrrlttiott.
I ltc lt:itst s(lulr ('s lt:t lrttit¡tt,:s *'lrs lt¡r¡rlictl l() (Ìvcr c(rnl(l

llrr. lort uni(¡rcr)e-\:. lrrcl irr.;trrtrililv ol :;rrelr :r:;oltrliorr
(,Stt()nr('vrìr', l9f'ì'l; Srrl.rrrtl¿r, l1)fì5). Io tlcrttottslrrlt: lrt'rt'
lllt procc'tltilt: ttscrl lilttl lo ¡'¡1",r'¡¡¡ ltrt t'xrtrtt¡rlc,rl :.;r¡clr lr

eirl('lrl;ìti()n, llrc tlr:c¡r lt'tuIcr;tlrut tlisllilrrrtiort lrlorrg tlrt:
ri()utlì0¡r) ¡t:trt ttl llrc li,ll;t l'.ttto¡tt::trt Èr(rlril\'(:t:,(Ì l]lr(; l' I

i5 :;lrorv¡r rrr l'igs. I ì ¡tltrl l.l. Illis i('cli()n i¡lclt¡tlcs ll¡t'
i\l¡rirrc ln()lirs\rr, llolrcr¡lilur IVlussil, Srrtlctc:;,
lrçr r.:-Strrlct ic lvlottoclirrc, l',:isl,cylc I olrrt¡tri.rt :¿()r(. lut(l
llrt ,ttlirt.:cttl ¡r;ttl ol lltt: ll;l;l Lurtr¡tcrttt I'llrllir¡rrr. f lrr'

rcsr¡llr ol tlt:t:¡r sr'istttit sotrrrrlirt¡i (Sollo¡irrlr ct trl., I!)fì()l
rvt'r'c cnr¡rloyt'tl lo tlcl irrc tll(' Lt usl¿tl lrlock :;l ntr lll (: ;fn(l
llrc tlistrilrr¡liorr of tlrc :ici:;rnit: vt:ltle ilrt's. ltyllte lr ñ
llr¡l¡lllr,rllr'r (l9S-l) Ior¡¡¡r¡l,r ,,\ l(v,,) rr,;rs tlrcrr
.r¡r¡rlitrl tu¡t'llrt't rvilll r'or rt's¡rorrtlirrlÌ c()r tccliorr:; lìl ilr
,ilr¡ r'ollrliliotts iltvolvitr¡l lenrl)clrlruc :r¡ttl l)t('s:,ul(
,lr'¡rt'tttlcttet's rrl t,l, (('tittnlìk, l()HS) t(r ('o¡t\('tl
, lr¡rlr. lt r istie,,cisrnrt lt lot itiL's ol t'lrt l¡ lllor'l ilrto .r Ilc;rl

l'('ilr'rtli()n vrtlut'. ll r\itrr srr¡r¡ror.etl lltitl llre lre¡rl

¡rrltltttli()r ('\l)()n('tilrlli,tlc.,relr:;trl rvill,l,lc¡rtlr il c:rt'lr
lrlotk, ,,\ (¿) r\,, t'\¡r ( z, l)), tlrc lo¡lrrrtlrrrrrt
(l('(r('nr('lìt l) rr,¡rs lrr¡llrorrurllc,rllv e,rlt:ulitlt'tl l,l r nsut(
llrr' (()nli¡lrill ol,,\(r) rlr tlrt rrlrolt' r't'rllt¡rl st.r'lio¡r.
I lt,'lll[tl e0lrtjt¡elivtly is l(:ilìl'('riìlurt' tlt'¡rt,ntlt.rrl k

t85

k()( l I ( ''l ) ', c¿tclt block is rrssi¡-irrctl vitlucs ()1 k., urrtl ('
'I llc lrvo rlirrrcrrr;iorrirl solrrlrtrn ol llrt' llt:¡rl

t'orttlucliott ct¡tlrliott t('(lllit(':- lltc klttlrvlctlg,c ol llrr:
t'o¡r<litirl¡ls ()n llì('lrrrvt'r lroulrtllry, rvlrrclr is trsrnrlly not
lllc trrst'. 1'lrc ¡rrotrlcrn is llrus ill ¡rosctl;rrrrl tlrc itrvtlsc
Fr olrlt:trr rttrrsl lrc solvctl Iilsl, irl rvlucll Illt: ollscr vctl
:,ur l:rcc lrcr¡t llou, (.),.,, ir; r¡ri('(l l() (Ì\'itlultl(' ll¡c l¡cut Ilorr
lrorrr llrc tlt¡ltlr. lior llris l)url)()s(Ì, llrc r,trrllcc ltcll llorr
\vit:) rìsst¡nt('(l ltl [lc lltt'stltr ol l\\,() eotrr¡roncltts: llrt'
Irrrslitl c!)il1¡ilrillt()il (lltc l() ils llcitt s()lltcüs, (], ltntl tlrc
¡tuutllc (Nlollo) Irc;tl llorr'. (JNt. llv t(:l)e.tl((l ralttrl;rliorrs
ol tlre sru l:rt:t' lltlll Ilorv co¡Ir.sl)()n(litll (o Ilrc r¡lotlcl,
(J¡, 5llrtitt¡l rvrllr iul ;rrlritr¡lrv r,;rlrrc of ()V atì(l
sucùcssivc¡V L(lr'r'cclrrg Ilì(: tlrlt'ul:rlctl (]Nt-vitluc lry tlrc
tlillr'lt:tltt: ((-),, (.)¡¡ ), rvt' rvc:¡c lrlrle lo ltsscss (lrc
tolrrliliotrs otr tlrc lou,cr lror¡rrrl:rly ol llrtr llrrlrlr:l rvitlri¡¡ ¡
t cltrrirr lirrrit tll ít(:( ut it('y. S('v( t itl sli¡ilrtlv tlil lcl'cnl
itl)l)t().1('lr('\ to lllc lrtolrlcnl \\/clc lcslctl. I lrt:y tnvrrlvr.rl
tlrc r,-'lltrllrriz:rliorì l)t()(:css t() linrit llrt' iltilrrtilllnl
vlrrr¡rlrorl 0l (.)¡¡ ¡rtt trttrt tlislltnrt,, ()¡rlirrr;tliztrlioll trntl
rt'tlrslrtllrrltorr ol lltlrl \()utrc:; ilt llrc r¡pl¡cntÌ()\l (nrsl ,

;r¡llrin lrrrritetl bl llrc t:lrost'rr ntirrilllu¡rr viltiirli()lt ()l
lrtltllltorr:rl lrt:¡tl s()ltr((rs l)('t unll voltutrc (Slrl.urtllt,
l()lJ5), lurtl tlrt'rr¡'¡rlit'lrriolr ol lllc crrr¡ririclrl rclirliorrslti¡r
lrt'lrt't't'il sul llr.t' lrcltt llorv lrttrl tllc rrt';u sut l:tt'r, ltr,.lrf

Ittotlrt, lioll ltrrrl lrcls,ccrr ¡ctlrrt:trl :trttl r¡tt'ln sru llrtt. ltt'ltl
lltrrvs ((lt!rrlr;ik. ñ llotln, l()lJ6) lo r;tlc lltc r¡lllìct ctlt\l
r;rrlrolrclivilv.
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()lrlll()\\, ()l' lteitt ll()ilr tlrc ulìl)ct tììíullltt t'rlrrslilrrl, ltrrt
bollr l)iuiunclcrs nìily viu y in tlolrrl t;ln¡lcs. 'lllc
l\'lrrlro tcrrr¡rclltr¡tc ('íìtì l)(: íts l(ì\r'l\,15()"('ill tlrc slricltl
¡uc:ìs, lr()w(:lcr, il tltrr cxcc((l g0l)"(' irt sorrrc yorrrrg
irrlr¡u¡¡orrllrnr clc¡rrcssi()lrs ot til'l sltilclUtcs. rcgiorurl
viuilrlions ol lltt: lvlolro lltlrl lltlrv (iut ¡¿utli(. llorlr I5 lo
Io .l() (r{) ¡¡¡\\/lll ', ;uì(l ils vlrluc telleets tl¡t. tt:rlolrit
sllrlriliz;rtiort ol'tlrt: litlros¡rlrclc. Srrr l¿rt:t: lrt:lrl llorv is llrc
¡rrirrritrv lliiliililclct ltl¡ lltt' tlt:tp lclill)ct.íttut.('
(ríll(:lrllìtt()lt, tlrc rlrcclt;rirrll,irr ilrt c,¡lcct tlclcrnlinltlitlrr
llt¡ts seicrely lirrril: llrc rlctlitrilily ol' ¿r¡ry t(:ltl)(.tltutc
rrrorlt llilr¡i. lrr :r ¡trcvtrilirr¡1 ¡1¡¡¡¡ of ¿rll invt:stilllrtc.l
ll(:r)lt;ìv(Ìts('s lllt: slltrllcs ()l llrt,(J,r;rrrtl llrc (.)¡,1 t{ilil.lit's
íìr'(Ì rì('lttly rtlc¡¡liclrl.'l ltis ¡ltrr:rllclisrrr is r¡rritc lyl)i(ítl iln!l
str1l¡r,esls tlritl lltc nì;uìllt: ltttttl llorr cot.ttnl)ult()¡l ts
rlcr:isivc lilr tlrc olrst:r vt'rl iiutIir(:c rlttollrt,rrrlrl lrclir ily.
'I llc t:t tl\litl colltI il)¡lt()t) sl¡¡rvs s¡¡tllrrr rc¡,i¡rr;rl vitr ilt.
lior¡5 ¡¡¡¡11 íìnl()ultl\ lo :rpploxirrrillcly _l() ì0 ¡l¡Wnr ,,
c\(rìl)l i¡l ilt('its ()l tlt't'¡r rrtorrrrl;ilil |()()ls ()l gtiutilir' ()t.

ttìcllun()t ¡rlrosctl I ()fks ()l' r'cl;rl ivt:ly lritlllcl I lrtlirr:rt t ivif.y.
Icrttpcrittut('s ilt lr I()() knt (l(Ìl)tl) \,luy lt()tìì 7(X)-u0(),,('
l() nl()t('llrtrll l.l(t()"(', iul(l tlrc rcsr¡lls clt:;tr ly (.()nliln llìr
l)()iistlllc c.\lslcll(:(' ol ll¡c ;rsllrcrros¡rltcrc lrt rlc¡rllrs lrr;
slrlrllorv lrs (r0-7() kll¡ itr irrt';rs ol lri¡llr lrclrt llorr,, ¡ultl
tlt:t'¡lct lltlrrr 150 l(X) ku¡ ilr luclrs trf lorr, to vcry lorv
\url:t(ì(' lrcltt llrlrr,. Ilorrcvct., lltt' l)t(.scnl ¡rtilclv
r:tlrttlrrclivc lrrtttlt.l is lr¡r¡rliclrlrlt.lO rr:girirrs rvi{lt lcrrr¡rt'rit
It¡rcs bclorv Il(Xt l.l(X)"( sillt'r'il tlot.s ¡¡ol tollsitlt:r lltt.
r'llccls ol l)iìr tilrl nrcltirr¡: irrrtl r'orrvccliorr. Ât lri¡ilrt:r
I cnrl)( r'¿tt uI (Ìs I ltc cI lcr I ivr. I lrc¡ ¡lr;tl r'onrlrrcl ivil y I itl)i(lly
IllcrcilS(Ìs, iilìrl lltc lciltl)r'lillUtr. I'ritrli('rìl tt|lty tlr()¡r
t otts irlt'r rr trly.
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I igrrrr l.l ( lrltrtl,rlr'rl (l!r'Il(till)(tirlIrt!ltrlill)lltl()il.rlorr¡ llrIl]lr(iI
I ¡ttolntvt'r:t'(trr "(') to¡'tllrlt l,Lllr r'lr;l;tclt.ltsllt,tlrt'lnr;rl
( tìrì(1il('trvilr(,. ril iilrli!ttlu:rl llr1,t.r:, lrrr \\/ lrr rK ,). N0tc.
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