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lS( ) l Ol'l(' r\N l) ( il'.()( :l l l,lVl l( l¿\ 1, S'l t Jl)\' Oli l l l l,. V AP()ll
tx)tvilt\,\'t'l,t) (;1,.()I lil,;RM,\t StS't l,,t\t ot; (:ot,Aill[,,, Nt,,tIQUt,.N,

^ 
R( ;l,:N',t'tN t,, Rt,.t't Jtlt,t( :

lll ('l()lÌ ()SV/\l l)() l',\NAIilrl I () l\l^\trlrl. l,lrVlN
\llr;lll:l ( llr\,1 IrNll .,\l Itl:li()

Iils tlttit, tlt ttr¡ttt()tÌttlt't'ltt t (;rt)lt,rttt I r)lttl\ttt (lNt('l l,';)
I'ttl¡' llt¡tt /\r(;/ /" ( ui¡ltt,l I nt\'. tti'tt¡t,t. I l.',\ llutttt¡.,, lnt\, .lt.t,tutuÌtt

l()sl I I ill- \llrltli..\. i\1,\ltl( ) ()i\1,\lÌ (;lN(;lN:,

I tttt I'tt¡ti't,t,tl tl, l tt,'tt,ttt,ltl \tltll, u

/ir¡,1,¡ i,1' \'lli r \r //,//¿. t!, lt t 4,ttttl

( ) ¡r¡¡¡¡lq¡ rr rl.,rl,r I'r(',lull|l\rì. 1 t,,(ìl(rlrti¡ì. .rlìlì(l(r (,¡t).tl¡t(ì llir (1, .1,1t;t I(.t¡tì:,1

I ltr'lil:,t i:olo¡rir'iut(l i,r'{)(lrr,'r¡rt,lrl (litlit on \iull'lc.j ()l lt('lilt \\';tt(t)i, lt()l \\';tl(.t.., iut(l
Vlllì()l ir)ll(l('tt\itl('\ ltotlr lltt l,('(ìllìr't¡till \\,.,1('¡ì ( ¡¡r;¡l¡¡¡1'( ltyl:tll¡t.ilt(,lrt(...(.¡l(.(
'li, ll ;urrl (r :rrr:rlt\rr,, rìur'r'(51 litill lirr'rt., illrrll,'(\l nlclt'()ti( \vitl('t itt lltt.tit'r:¡r
¡lcitlcil tr':1,'t\()it ()' itrt 'rl ;il()ilrt(l -'01)(l r¡¡ ;1.., L lil il(l(ltliolr ;r :,lIrll()r\('t lt()l \\,;ttr'r
Il'\t'l\(ìrl 'ltrrtt .t ILr'tlìl It't llltli.t :ll IIl(",:ilil( ;tlltlil.1t.
rlr'( ()l lltr' ( (l r'()tilttl' \\'ill¡ \':tl),r ilr {,rì( r'l tlrr' lunrit¡()l('\ ("1 lr., Nllt,¡ttlilil:t.l ')

l'.)l' \. l'l)lt lrrì( ll,- lrr¡'lr r':| \irlrrì, lirll(ì lr't(,utìt lL)t ttr illlr!'lìtitlti r)lti'ltr lilt(l
lril lltt (\':,¡inL ()l,l tìì.tJ'll,tltt lL',1 I \rl¡r)lr'ltt,rlll :ril,t(,(l l)t¡('
,1'tl ¿rlrrl,1'll tll¡l.r ()tt \;tl)r)l ()l lltt "t ri¡Ltlrttr'1", lirr,t rlttllt.rl l"'ollrt.r¡¡t,rl \\'(.11.

',ltltt¡tlttl t' r'r'llllr ,1il(i l\\() \,(,il,, it1,r), :,ltr)\\ it¡ì (.\r)lult0tÌ ilt llt( l\()l(ll)tr \'()il1(.il1 .t:,

\\'(lll l, ll lllt l'.t', \lllr.rl litllr, lltl',1:r,t,,lot|,trtlll ll¡t J'r'\r(lt(tìti(.ll:rrrtl 1,r'o¡rlrr:,irltl
1 \'trl(lìrr", :tll()\\ Iltr' (";rl,lt.ilnr('t r,l ,r Ilt lrlllt u\ nt{)(l('l l(ìr Iltt lt.oll¡t.r¡tt;tI
I r' ,( t \ { r:t

, 'i.l,r l¡ iill.l¡,. ' (

ItllL :',tt .tlrt( ,1 ill,
\tìit t,,!. ll. 1,,

lrr(ìJ Utrl{rrr{r!|,1

l,ltr
,,r,i, rr,.t,i,,. l! r,\L ltr [lt',,i,,, ¡,¡,.¡¡',, t rrlr:ri llr. r,trl I

lìì rllr( ,l l!'!,t|,'. rl' .t||l;r'. il{l(r,tt(;t, (l() t(.\.(.t\.ti()lt(r
rtrrl,Irrr'lll ''){){l t¡ .1, l| .r Llo tìt\r'l rl(ì lil:tr '\lL.llr tll.illl,r ì\. ll

llllì ll'1,(t\illrllì l lll,ll,',r¡llr'lll,i;rl rl, ;t|lr;r lr'rilr;| rt|..lr r r tììtr l, :ilr, t,,itìli..l
r. ,r r;r rllrllr;li'

,i'tlt'( () (illl(".1(lr)l)r'lr)\ill)r)l (l( illnir rl.r'lu¡rlrlol¡r,,(.'1lt.,\lltt¡trtiltl.|].') (r,¡,(rr,.
l'l)lìt,r:tllltr;t./it(,I'it,,'it¡r¡¡¡ ilt¡llr',ilììit u.loril'{iltiltiU,¡llitl¡{lLr.itr,\l,jlr.t,(.t:r(l(.iljtì
(()ll(lltlo tl, ;tltttrr'ttlltçito ilì,tjrilt tltt;l ttrtltr)l( t¡|l( ir¡ltr'¡tl it¡lL,rit(jr)
l).ttl0l' tlt',1" t rJ ll tli \,tll()t (lr) lìttnìr'ilo lìil(o !,(()lr'ililt((r lì tlrtilrtlt,, "( r)l),t
lrtrcr.', itllt()\lt,t(l() l(((ttl('lti'nl( , lllt rlotl. lilt(),, itllt', nti),ltiun lltìlit r'\'()ltr\':t,r ti;r
t{}llll)():li\'il(i i\()l()l)t(il;l:,}1ilil r'()ilt() il;t [t,/ltr) Jlit, \]tlìrì1 . I ',1('l:t10. . (.\t(lr.ilr.tit; l'r-f(tlt
:;l(il\ ( Jl('r'(lllillll(ilrl, lì(llllll(|ll (ì (:,litl)('11,'(|ìt('tìl(r (l- |ltr nt0tl,lo ¡r¡,.1¡¡¡¡¡¡1;¡¡ l)iil:t (ì
r{',( t\,ttrrl rrr ¡itoli lttrit rr

( l rrrrlrrzrtlo l¡r,llr lìcvrsltr)

lN I ROt)t t('l t()i\,

I ltt'( o¡r:rltrrt ¡t'ttlltt'tntitl:,V¡l(.lt t:, ()l¡(.ol lllt. lt.s'
vrtll0r tl0rililltlttl lrcltl¡r l,lrll rt.Ir;ilrililll 1ilt,.'\l)¡()tl('(1. ll
Itrr:. lrct'rt rr irlt,lt sl rrli,.rl l r orn t lrt. 1't'olr,f it :rl, l'( ()l)lt\/rii(.it¡
,t¡ttl r ltrttit,rl ¡rorll., (rl \tr'\\. l,l,llr lilt t;rrlit.:.t rrolk t'l
(irot'lrt.r ñ r'orli (l')10), l'(()l()1,t., l,('\)l)l)v,,t(itl, ;rrrrl

1Ìt'0t ltt'trtit;rl .,lrtrlrtl ll:trt' llt't'lt ( iil I ¡(.(l trltl (( rttlt.llt.l ,(
l't'tltz/r', l().ll: (,ìtlt (\ l\'llrrrrrr,lr. l().t.1; l)¡rlo. I1)(r()l
Itrrrt', l()i 7,,rrrrl ;t, Ncil it:, ()tltcr intt.tll:rl t(.ll()n\1. \r,,t
rc';ttll ()l llrt'sr'stlt(ltt':,, it lt(r()(l l'(n(.t:rl kltrlrvlr.tllt ol lltt.
lic(ìllr('trttitl 51,r¡1'¡¡¡ lLt:, lrct'¡r itr'(llilt(,(1, Ncvcrllt(.1(.s\,
sr'r't't;rl,llr('.;lr(ìn,, :,tlll rt'nt:rin llt;ut\.\\'( I(.(l

Si¡ret' trlrorrt .ì(l ye;us itll() lllt' ts,rtt'ptt l(.(llnt(lu(.s
ll¡tvc sltott,t¡ lltt'ir u:lt,lr¡lllt.s.. ill \()l\/inll lt l,.t(.itl nuntlr(t ()l
l)t oblcn¡s rrr ¡it'ol llt.r ¡rr;rl (.\l)l()t,tl ir)n iuì(l t'\Ploil;rliolt

(('rittl',, l()ii; \\'lrit,'r't lrl., It)(r.ì; \r,ullt (t l'lrntr'lri, l')7.1:
l';r¡tlr'l¡r r'1. lrl., l'//'1, l':ilr¡tlil ñ (r(rnltllnllilt, l')l t,
I'rr¡rir'lri t't lrl.. l()i /; lilrItrr . l\)'11::ut(l otlt('ts), lrou,,'r,t r

lltt'\'lllrvt lrt','rt ltlrrtllt'ur,t'il i¡l tlrt slu(l\,(\l r\r¡tt:ttlrttL'
lÌr',tl lrcl lltltl ¡ t':;olil t r':,

Illt' lilr¡r:; ol lllts \\/()t l. ;ut., Iti usutll t\()l()l)(
lct lrttit¡ttc:. :ts rlt'll it:. lrv n(.\\, ¡1co,-lrr,trritlrl (i(.1(.1 unl:ì
li('tlr,, tltt' rrllrttlir';rtiolr ol sorrrt t,l tltt' lollorvirrl
t¡ttt:sliorrs ( (ìn(('nri¡l' l lrt ('o¡r,rlnrt. r't't'l lr' l nlrl l it.ltl

l. I lrc ,ìr irlilì (ìf lllt r,t'(ìllt( t iltitl rvlrlr'r lilrtl l;r¡rilr
'l lrt' ¡rtlr;:,illlt' t trl;rl rorrslri¡) \\'tl lr I lt(' l)t ('i.( ilf nt('l(ì()t tr'

r'\,f lr' iur(l t r t'rtl ulrllv l lrt' lot .rl i, rr ol l lrt r t', lur¡ [l(. itr (.it.

.1. I ltt'tt'ltt¡rr'titlur,'()l lltc rlt't'¡r rlt'rrllt,'tntitl rr'icr\,()1.
ì. I lrt' ()r ifÌlrr ol li('()tlrr'r nlitl f¡r\(', lrnrl lllr. ( ilu:;cl, ()l

\\iil ilr \\;rlt'r nrirrt r,tlrz:rlrrrrr
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'ftl clttt y tlrrl llris ittttly lwtt ticltl tr ilts rvt:l c t¡llttlc'

l'lrti<ls lrottt ¡ltittt:i¡ritl ttltlttlltl llì¿llìll'c:'titliotts ittlcl lltc
orrlv wt:ll tlrrllctl lll) l() lìo\\' lvcrc l;ltttt¡llt:tl lt¡ltl t ltt'¡lti';tl
lrrrcl isrtltl¡lic rtttrtlysts tilt l it:tl ot¡1.

'l'llc (liìliì tllll;titrctl slltlrr It:;ll;olllrlrlt: ltlÌlt't'lllcltI rvilll

llrc ¡rrclitrtitrltl'y llttlrlt:l ol lltc 1lt'ttlltt'l ltr¡tl riv ;tctll [)llri('(l
trlt resrtltr ()l dilllicr sttttltr:t ;t; rvcll ltr, ¡it'ttlot'ttlltl lttttl
pco¡rlrysicltl cvirlt'ttc.::;.

(il'lol,( )( ; l( :^ l, {N l) ('l.ll\'t r|l l(',\ l'l'lt( ) \('l I

\\'orkirrg irrt'u

'¡ l¡¡ ('1r¡rrtltttt' l'.r'()llìt'rlììlll Iicltl i. lt'tltlt:tl i¡l tllr: N\\/

ol tltt' Ncttt¡tt,-'rt ¡rtot'ittt:t'. llclll llì( t:llil.:lttl Iltlltlt't ltl

rrlrout -17" ',0'li irrrtl 71" 0¡'\\', .ì(X) klri lttttlt Ntttt¡tlitt
tity. Âltittttlt'ol lll('r'\/',lt'lll Iillrl'('- Iltltlt I(r(X) Io Il0() ltl

rr.r.l. I lrt' l)tc:i('tll lrr¡roltlt¡rltit: tolltlilitl¡r:; slltrtr il

irrrrcntlc t'r,olltliott ol lltc ltl('il \\'tllì ¡tlotlelltlt'lr' ( l:lllil\
:.lut¡rt'1,.

( o¡utltrtt: Vttlt:ttlto, l().ìt) llt lr.l;.1. ¡; lotlllt'rl rt*'l ol

llrt':;trrtli,:tl;tltlt. Ntlllll ltlttl tlt';l :t:.lt;tt¡r:tltr¡r itl lllr'lttl
.l(X) rl li¡llit- lltt',ttt'¡t ltottt lltc sottt'ttlltliltli ¡rlltlt'lLtt

lr¡o!t{

Oop;tlrttrt, lsttltt¡tir ,ttttl Q¿:t¡cltt:¡¡tit:.tl strttly

'l ltc scrtt ¡r is t:ttt l¡1' ¡r¡'t tì11¡ttt:tll \\'lllcl sl t cltttts, A¡lt itl

lìtvt'r, I rololrc ctrrt'k lttltl trlltcts, rvlliclr tllailt llrt:
( o¡rirlttte ('.tr'i,tltr¡t:,le¡rtessitttt (ltillrl¡c l).

( Jcolog¡'

I lrc volt lttltt lr'rl()trl(' tltr¡llcl;';tott tll ('tt¡lltllttt'

corìsists ol lr tlric[, :,((ltl( llr't"rl Icllilrly ltl'tl'tll tlit r'ocks

I lr('{'\r..1:rrì((' ()l ir ',lltltll lltt'¡¡tlltl ltlttl¡ltlllV i¡r llril;
Irt:rr i:, lreltt'r't'tl lo lrc tltt,'ltt lltc ¡tlcsc¡ìcc tll it tìrlt¡lttì;t
,¡',¡¡¡¡lrt'r' ltlt ttrt'tl rt:' ¡t tt'rttll ttl lctrctlt \'()l(lìlìit' .rctivilv

\\:rrll crclusi()n ()l tlre nrtltt'r stttitll ttttclc'ili,- l¡tVlr

lltltlr,, lltt' tt:tltltittttli'. ill('iì ol t'r'trlltr'r lttltl l¡tlt'lt":l i:;

( ()\,rrr c(l lry I ltt' r'tllt':tttit l'.tllto ( tl l'ot lllltlit)ll ()l l)ll()('r:ll(l
lr¡,t'. I ltt' rt\l)(r\c(l llttt'kttt:r'l' ol llìc sct¡ttt lì(r(: i, I'lt'illcr
llliln l0(X) rrl ttvt'r'lytrtg lcttiltly st:tli¡llc¡llltty lochl'
(l,rrr.'t l\lio,:cllc), tltltL'r'trl,pi¡tJl l() Lltl tlttt lll ol t'rr¡t;¡ltttt'
(l'ilirrr ( ll:tllri vrrllct'). I lro'r' :jc(l¡llrr'lìlltllr l¡¡1'.''' tt.,.'
Iorltrl lrtl\\('('tt ISO() lrrrtl .1000 rlr tl,'¡rllt lr1' ¡Ì('()l('('llr(lll
|ìr():.,1)('('lin|.

llr, l',rl,rtr (o l\'llll.rli()¡l 1.. ¡(l)¡t':,tlllt:tl llr':t
r tllt'rtnir' ¡rlrtlIotttt ol lritr':tll lt¡ltle silt'-rlrvolilt'
r ()ilìl)()\rliolt, , ott',i'lillr' ol lltt;t', :t', llì;llr)l (''ìll:'lilll('lll\,
Irtttl ¡r¡ t trt'l:rslitt tlc¡rrl:;iltl,
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( o¡ltltttr'l rrt'll t'ttlr. llrtott¡tll lt ltottl'lt ol ()00lll trl

ltll,'rrt;tlittll lttyt'1. ol lltr;ts ltl,tl ¡r1'rotlltr.lit', ttlttlt't lltt'

rrrtrlcsil it tlltltcl l;t\'.'l
I ront,t i.trtt('ltrtlìl l)r)ttll ()l \tr'\\, lltr'ltt,'ll tr- ¡llttt ol

Ir llur',t' t'()lc;Ittt lc(l()rìit tlL'¡ltt':r'i()tt, l()lttttlll' ;t ll0l:l
llr';rlr,'tt r.\'r'l('lì1. Srrcll (l(rl)l L"".lr)ll lìl t)i'l (".:-i\ t lt tll¡l' t,r

llì( cirsl. Illt'tlt'¡ltt'r'1.ir)ll l:' lotllti'tl lrr, "ctct ll',lltlilrll;rl
lrlt't 1,,,, t ltc lrr¡'lrc:t orrc lrt itll t lt, l r't ìllil:. tlf ( trp¡tlttlt .

I lrts stru(lllt.ll i.\':.1(rlll i:' toltr,t,,lett'tl lt, 1,,' ttl ¡lttlttt'
irrr¡ror tlrrtet rtt ltrt¡r¡rittl' r'('()llt( l rrrrtl Ilrritl..

I lrt' It'r'rurt:; ()l ( ollirltttr lltltrl t','lto¡lt'lV ll:tLlttlt',1
;rrrtl lltullcrl lrttrl l:ttt,r:. t'itr'lllltll()ll ()l llìt l'r()lllt'llllill
llutrl:'.

'l llL' lrrtt'r'¡rl ('\t('tì:.¡()n ol llrir; lrlock is nc.tt lV | 5 klll'.
llrt'l.rult:;, r'llrì¡lrll' \\'S\\/-l'NL, ¡t¡ltl lt'ltt:lirltlctl tlt¡titt,'.
llrc l){)sl l,l.rt ilrl ¡rt:tiotl:;, rttu cortr;itlclttl lrt Irt' l)l()l)ill)l(Ì
l)irlll:; li)r llre tt¡rrvlttrl tììo\'('lìì(lìl ol tr':r¡l¡rctl llttitl:'.

I I vrlrogt'ologl

I ltr: :rutlrtt:t' t'urtoll i:; tlirc'ctly rr'lltlt'rl l(' \lttl('llllill
t llrt'lrclt't isl it'.

'l'llt:tc lrtc ¡rvo iril¡rotlllnl \vitlr'r :-ll('illìl iVlil('l)ls, olìrl
l()\'('nrc(l Iry rc¡iiorurl Irretrrrcs in lltt' \\'N\\/ llSl'.
tlitcctiort ltnrl tlllrt:r' lry lt:t:t¡tl lnttlt¡tc:,.

( ito¡rrtlrritl!'r r'lt( ttl,tlt,rtl i:, itl(l'lllil¡, tlttt l¡t; llll\'¡()
llrt't,'ritt'lt rultl l¡tlcrtl rlt¡tltltrrrl, ttr IltL'¡tttttttlrlrllit\' t'l
llrr'lotllltltol'., Iot ilrl'lilll(t'illtltt l'ltllto( oltr¡¡¡¡;¡¡¡1¡¡,,
llttrt, lolrit. Irltrrt,t,rtl,l krll(lll(i,llt l(rilllrl, [¡tlltl' lll,
l;trrt ¡rttrtltt,l:' rrr'rtct;tll\ rrtr)t( lìr'llll,.'iìl)lr' lll;tll
¡rt'rotl:r'.lit rlrtr' t() lllell tltlt'r',t' lr;tt lttrtllr', I lltt:,. il r',

Itllrtrl,l tttt¡rnrstlrlt lo tltlittr'ltl, (,rlìllllll(rl¡\ lltl,¡..tr¡i¡tl
ltr, ltt¡ttilt't :ttttl ltt¡rtteltttlcr Illt'rtlrrlt tlr'tlì tlltrl¡.lll()ll
lrcltt'r't'tl ltl I,t: tttlrlttlv rlttt' l,r '( !,)t¡(litt t ¡lt r tttt'ltlrililt
ilt¡iltl;tlilr'tl Illloltr'lr :lr'll\( l('LIr)irl( .

'l lrc rtto¡r' t('r'('tìl l('( l\)lìì(' littr'lllltt'lll:; lllrrt' S\\ li
l Nl rlltlr'tr('r;ln(l lltc ltt¡rltt't (lltt:,tlv rtl l:ttlll:' i', irr:,itlt'

lltr: lror:l lt'rnllrr tlt'( trllltllttt.

( llirnule

'l lrt l;rek ()l l)tctlsr't'littrlttlt'tlitllt t¡rltkcr rt tlil l rt'tllt ttr
cstirtrlislr ;trr ltvtlto¡rcolo¡titltl lrlll;lltec ilr llrc ill('il
I 1o11,1'1,r''' ¡rtct i¡rrltttioll ol tlìtltc llìllll .r.(Xl0 rrllll ll, l,rl{)\\

itrrrl l:titt, ryrlll l¡ry t.r,ltl¡tllri¡l:,1)¡¡ltorl ,llrt, ltl l0$
lcnìl)r,:ltlt¡tc iltt(l ¡)()()t vt'1lt'lltl tlt'r"'loltltrt'tll, rrottltl
cnriutc ittlillllttltllr ltllti lttlct¡ttltlt ¡t'tlllttll,' lr)l tllt'

¡r cr r l ltt: r'ru:t I ri ys t('n r .

'l lll',('N¡(Jlll'ìS i\Nl) l'l\l'lll',SSl()N ()ll'l lll',
Rt,lsut, t s

'l o r':ltt1' oul llttrl :;ltttly, tltt' lollrtrvitrf is()l()l)(' rttl(l
tltctttitltl ltttltlyrtr \\rr'r{' lrr't lrrt ttlr'tl'

H () t\,ttt.trello. M I t:vitt;ttttl M.C. All¡t:to

"(':rnrlIn() tllt ( (). ol rlcollrcltrltl glrstrr,

( ;.1. r'lì r'()nurl or'.r'rr ¡ 
rlr\ () l 1,,('()l ltr.r r r lr l lilr:;c:;

I\'ltr¡ot ,ttttl lritr'r'('l('tlì('rls tli..solvct! irr lrttl lrrrtl.tllrl
\\'.tl(]l:,.

I l\',ltoltr'tl lol tlctllcl ittl¡l i"r'l1r¡1,' :rll:tl\/\1., \\it:'
(.\ttiì!:lc(l trceorrl rill', l0 ( olt lttlut t'l lrl. (lt)ä.Ì)lrl'rtclilctrl!
\\,lrlcr rvit ll Irot zittc irl (-l¡i5 I l)"( . ( )x1¡lcrt I li
('()rle('lllr;tll()lt llt \\ill(ls \\íll' (lt'lrìlttltttt'tl Ilr,' lltt: tttt'llltltl
ol lrlrstcin ,t N,l .ri.'t'tlrr ( l()51) .rllrl lìot'lllt'l (l()7()) rvllrtlr
t()li,trl (,1 \\lrl!'¡ ,'t¡trrliltrltlto¡t tiilll ( (),;rl (:-';.() ' 0. I )"( .

l'rttlrt'tt'tl llrt:,cs rttttl ( (). totttillu ll't'¡tt Ft'tllltclllt;ll
cr ltrrllrl ttlrt., \\ ('t (' tìl('it -ttt ctl ttlltti¡l:;l .l l)t ()l)cl t el ct cttt c tll

lt \,1 i. r oillrt:,:; (r(ll I ) lttltss sl)('t'l l ()lll('tcl ltl lct cl l()llclllc

l)urilr('irll()tt:, it' tlc:'r:lllrctl lrt l'lttllttcllt, t'l lrl. (l9l"i0).

¡i..,1¡lll, iu(' ('\l)l('\\('tl ili rr " ,,.,. I llc r'( ) :'lillì(lill(l lì)l
\\irl('t:-ltrrtl ( t),r:; \/ SN'l()\\'((rttrrlirtlttirri, l97ll)lt¡ltl lol
"( ts l'l)ll (( l;titr, l()f /).

I r tt irrrlt slrlìll)l(':. \\ cl r: tttt'lt:,tll ctl Iti' lic¡rrrrl
rr'inllll;tli()il r'()ilillinl' tttt ¡rt('\ l()il\l\rt'ltl lt'llt'tl \\':llr'li' \\'llll
ltr r'lnclìnr('rìl l.t( l()t trl :tltotll lt). lic:'rrll:, itlt (\l)l(' \('(l

irr tr rtirrlr lrìrl:i ( 1 . I j. )

Nor¡ r o¡lrlt'n\tlr¡r Iit\('\ \\'('t(' ( ()llcr'l(:tl itt oltc lllr'l
l'1r¡111' ¡r11¡rl:rllt' tlllctl rritll ,ì\ Nlr()ll tttìrlt't rii!'lllllìl
( ( ) , S( ), :trttl ll,S ttt'tt tlr'tt'rllrnetl lrY llllltltolt ol llLt'

:,rriutror irlrtlt' ( ll,. ,\r, N., lttrrl (), lll' l'it ,

t lil(lllìltl(ì1'titlllì\. ( lrt'illlrltl ( 0ll( ( rìlr¡tlr()lr:' ill('
r'\l)t(:,r,!(l |ì llr( il,,11:ll lltllil: tttl'.1 r.

\\'lrL'l l,orrllrlt', /// .\//i/ lìll. l('lìt|l('lltltltc ltt¡tl
t rril1l¡¡¡ ¡l\ ll\ \\r'r(' lìì("l,,ll¡r'rL

RI,.Slil I S,,\Nl) l)lS('lrssloN

\\'ule¡s

l. ( r'ltl rr':rlcr s:uuIlt:s (( AVI l, .1 ,.ì,,11 VAlr l. l, I

Iurll ( ()l)A H. I.l) (Iilblt I)
,,\ri l)r'r::icrìtc(l irr liill. l, rl'll rs rlt"() ¡rlot, llrc vlrlrtts lil
tltr' ilì(:trf()t it Nlrtcl lirrc ,l'l I ä rJ"'() t l(l ",,,,, tlclilrcrl
lrt ( Ilrig (I9(r.ll. lllcrc is rì() (()tt(Ìlilliotl llt'lrvt:ctt Iltt'
i:;oto¡rit ertrrrlltt:.ilirrì iurrl tltr'¡tllrltttlt:, lllltiltlV tlttr'ltl:

It ¿\l¡ tillt":'r", l)l()rltl(llìil l)lr'(llìllllll()ll ill
( tl¡rlrltttt' lr'(ì ot l)ilr'tlit otillttt lltt(l (lts( lì;ltt:(' Ill():,1 ()l

llì,'lt ¡tt,rlsltll(';t\ lltttì tll :.lltltt ttl tllt'( llilr'ltll l(llil(lll'
lttltl or('t llti'r'()ttlillcrlr, I ll,'lt'¡ll'tttlilì11 \'lll)(rl trltrt':. rvilll

lltt'rlt¡lot rll lo¡t llì()lllll:llll l"tìlol)l( r'(rlìll)()\lllt)¡l lll)(l

llt'conrc ¡ltolt' tlt'plt'lt'tl lts llrc lrltittl(l(' (l('('l('ll:;t'r. I lli:'

l)lo(('\i, is llt:lit'rt'tl lo lrt'tt";¡rott:ilrlL'lr)l il l'()5rlitt':;lo¡rt'
r¡r lllr r)r"() r:;tlltltttlt'¡,lot lìrl tllt'l)l('(ll)llllltolt olt lltt'

Ar l,r('lrl i¡le ',ttlc.

lr lrle(ltl(lìll\ lllc tollt'ttit'tt ltllilll(lt' (l()(':ì Il()l

I ('pr ( s('tll Illt' ltt lt¡l¡I L'tlt lt¡ttt'ltl ;tt t':¡ ;tltilttrlt'

r, ,¡,,,.. ,;lt,rrr ¡'otrtl
l('rìl)r'r lrtttt t' ol lltt''ll, ll lìtttlr"() t)l r1¡¡rrtl ((Ìll(l('lt\;ll(':, llr)l \\'itl('l illl(l

coltl rrltlr'r .

llt,rtr'rr'¡, ,l 'll lttttl r1"()
( ot r ('lill l()il \\'ll lt I lt,.' ltlt',tst¡¡ t'tl
.:rnt¡'lq'11 \\ ;rl('t \
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l'igtrrr' 2 littltt¡rtr t,rttt¡ro:,lll(,ll {,1 '.lttt¡rlrtl $;tlt l:;

rl"'() (

rl'll )
().lJ.\

0. 86
ll

.11

I

I'

5'0

l-5.7 ";',,, t'

I ll.0 ";,' ' t

wrllì lltt l,tt$csl lllllglt,rsittltt eUlllclll is ¡rctlt;t¡rs (lte

:;lrrrr¡rlc t'l lli!rllt'st tr'llll)clilllll('.
l)cs¡rilc olltt't r'ttttt¡tlt:x tttccltltttisttls, llrc llrltilt

Iterrtrrc¡rr'liotts iltvolvc.l i¡l llrtllt:r'irlizltlioll lttrl:
u'ltcrc l i:; cr¡ltt:r;:rctl itt: tlc¡itcc:; ('clsirl', ltltrl 'l'i\ lltt'

cor rcl;rtio¡r cocl l icit¡tl.

'l'ritir¡rrl lcvtls titttg.: llttttt Lt{ 'l.tl. lo 1.5 l.ti.
supll(ì',t i()ntc tc\i(lcttcc tilltc ol rvlrit:lt \\'íìlct il:; :jlr()\\'
llclrllc rtrtrlI itt¡i.

l'r cci¡rillrt irltl rr ltl t'¡ s t:ol lt:t lctl tt l ( ';tvi;t lltlc, ( ()\/('l i lìl'
tlrtr l()l{,ì l()ll-J ycrrrl slttrs'rltlltt'l t'll:tlit: rl'll.rtltl rl"'()
virltrc:,. rl I r()lt(:( l¡lt(rli()tt \'.tt ie: Irtrlwtt¡ì I.H ,trrtl (r.lì
'I .tJ.

l totu lltt eltclrticltl ¡rtlrttl ol t'it:rv tllt::;t'\!lll('ls ill(-'

sttrlirlrt lrit'rrtt'orliìlt'rl, rvill¡ lorv tlri¡1,'lltliu;tliott,:-ltottitt¡l
,jullÍltc ¡rrtrl cltlr¡lirlc cotlct:¡tl¡i¡littttr' tttttlct I rrr¡i [, I rvitlr

r:x(:(Ìl)l¡0tt ()l ( AVI.1 llllrl ¡rrcsclrt:' lri¡llrcr :;ttll;tlt
c()rìlrÌrì1. Sttll'rrtt: is ¡rlolrtrlrly (ltlc lo loss ol lI'S tlortllll
I'r¿rclr¡cl; ltlttl lttlllrrrl oritlitlitlll. llrtlcctl . "los lìitiìtrs"
(ìtc()k, wlìct'c tllt:; sttttt¡rlc wils \)()ll(Ì(:lc(l I'ltlrvs ltc¡oss lltt'
" I\tr:llizrrs" l ittrlt.

2 \\'rrtttl rvirlctr' (('()l¡A.1.5,6,7, lrrttl ()).

W;r rrtt rvltl cr' sltttt ¡rlcs rtt t: isol o¡ricit lll' lttrtltollctlttts,
rvitlr r\"'() (' -l.l.O t 0..1) '',r,,,irrì(l (!'lI (- ¡i.| .0 i 0.5)

"/,",, litlrrrll 1¡¡. ¡¡¡¡l¡ttric tvlttt:t littc, rvitltotr( sillrlrlitltttl
cvlll)oritliorr. l lrt'il ltilirtttt c()¡ìlclìls lirllll(Ìs I'lottt l.'/ lrl

.Ì.6'l .tJ. rvlrir.lr lrrc sinrillrr to ll¡osc ol r.oltl \\,itl(Ìt:..

('lrcrtrir:itlly, I ltcy rtl c ltls() illì ltttttttlpt'tlcott:; lll ()lll)'

rvillr lorv clrlrlritlc (:()ttlctìls.'llris ltrct ltll-ltllltcr' rvillt
{rilir¡nr vitlucs cvitlcttt'c ¡t slttlt t tt'r;itlcttcc littlt:.

'l'ltrsc \\'¿rlltb irt(: c.tlcitltrt trtltl',tlcstttttt :;rtll,tlt',
slightly rrcitl (¡rl l 5.7 5.()), witlr l¡itrlr ( (), It¡l'rtt tlit:r-

(2() lo l(X) ll'ir). ll i:; possilrlt'lll('ll llrlll lltt'tlltltlt:;¡lr is llol
ottlv tlrtt: lo lltt'r'o¡¡llttt rvrtlr ltttl ¡tlt:L, llltl ltl:;o lo ltt'¡tl

lråursl)()rl ltoltl lltt' lrttl ¡lltse; trlltLttt¡' rttt¡lo':.il'lc lltt'
Íll)l)li(:iìlr()tt ol Pt'trlltt tltr(ìlll('l(flr lr,.'ciltls,' lrlttlt'rlrl ltti,l
ct¡rrilibritrrrr is ttol ¡,':ttltt',1.111r11'1'1','¡, "Âllttlrtlt'Vitlrr,'',

t r)- (¡)

ll,lì(), (r,)' ll,lt(), r ll

S' I .lll,()- S():i- I l"ill' I tlt

.'ì . \irpo¡ c()rt(lr,'tìsltl(s (('()l',\ I, -'ltrltl l)

All tll,r \,lll)()l (l()ll(lr:tls;tlt' sltttì¡rlcs lll(r (:lllicllc(l ilì
()\ylt(n-111. lrr rlrc rl ll'rI'"() tlritgtilrrl (liitÌ. 2) llrt:sc

riu¡ll)l('s rlclittt: lt slrirrlill lirte ittlcttt:¡ltillq lltc ttlclcotic
rvlrtcr lint'ovtl rrrlrrt':, rl'''() ll "',',' lll<l r)'lI
s'1"""", sir¡lillrl itt istlltl¡lic (:ollìl)()slli()ll to ('()l)A-l{ ¡t¡ttl ltr

lltt'¡'to¡t¡l ,l t:orttllo:;ctl ()l llì('\vlì l'lll tr';ttet sltttl¡rlcs, All
llrc lltrcr'\'irlucs look likc \vltlcl s ()l llì(ìl('oli(: orlgirl,
rli¡llrllv ('nliLIrc(l. l lrcrc is llo t:r'i<lc¡tcc ol ir¡lcrtiltr wlll(:rs

ivitlr rl'^() | '/ to9.5,,,,,,(llryl0r', l()(;7, ('r'¿ritl, l9(r.l).

I lrrrs tlle l)():,r;it)rlily trl ils oct:tttlclrcc is lirllitt:<l lt¡ lcss

lll:rrt I l{i'ir.
'l ltt't'rllt¡lolctl vltlrtc oll lllr.'rltt'ltlt'l it \\';ltcl lillc itll(l

tlrc llilllrly lllttlr¡lt'rl rrlÌittitctcl¡slics ()l lll(: lltl¡sl lt:ttltits
tlt: ( o¡rrlrrrc .lclcttttirtt' ll¡is zottt:, ittttl ¡rlttticrrllrty lltt:

Arrlilr'ttlr(r Ilit('( rtl :ttotttlrl .r(XXl rlr lt c I,;ts lltt'tllott'
likcly rccltlrtllc irr('lt l()r'lrollr, lltt: sll;tllorvcl ly¡rtl ?. rvitlt'ts

;uttl lltt: tlcc¡rt't, v:rl)()t s\¡slr,'tll, \\/ltlt:t l.ottllcl tcsitlcllt:tl
linrt',ll rrltlct ilt llrt'tlcc¡r tcst'tvoit, il; t'r'ttlt'llt:t:tl llv ils
null ol Irrrv lritir¡r¡t .()rìl('rì1.

No¡t r'otrlcttsiblc glrs sltttt¡llcs

llt'sitlt:. \\':rlr't :ttltl \/itl)ol, ll()ll
r't'olltt't tnltl l,l\(", \\r'tt ¡tl';o r;trtt¡rl1'11.

I lrt'rt rlltr :rtttt¡il1'1 \\'( l (' .t¡l;ll\'\('(l

lo¡rtlctts¡lllc

itt orrlt't ttr

(l('l('nninc lltt voltrltrr'lr( l)('t(r'tll (ìl S(),, 11,S, ('(),
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2B()

Nr, Âr, ll, rt¡rtl ( 11., try tilts cllttlt¡tltltlgtrllrlty. l:irrltl
¡csrrlts, t:orrcclctl l'or tllc l)lcscrtcc tll lrir lixctl tltttrttg
slrrr¡rlirt¡.r, ¿rrc listctl irr'l';rblt: .ì.

()rr caclt srrttt¡rlc lltc tcrtt¡rct¡rturc lt;r:; tlcctl tlr:lct tttitt-
ctl by;r¡r¡llicillion ol tltt: t:til¡ririr: gits t:o0lltr:t'tttolttclcl ol'
l)'Artttlrc & Itlrrielti (l9tt(l). I ltcst: lt'ttt¡lt:t¡rlttlt:s tttc;lls()
listt:rl r¡r IItc lu:;l (olurìnì ol '['lrtrlc 

-ì.

( )o p;t lt ut, I :;o trt ¡t t c a t r I 57e r t clt e rn i t:a I s t t nl y

'¡

6 'tl ('ol,^-tl)
('ol'A ll)
('ol,^,lI)

rrtoclcl lìrt lltt' scr¡ttcttti;tl cv()lttltotl ol' lllc rv;tlcr ¡t¡ttl
\¿r¡)()r' sytl(:nr, ¿rs lìlllrlrvs: (l'ig. .ì)

lu- l;tcsll rvlrttr itr¡rttl i¡l lltt' r't:r:lt¡ugc ;trcit l,,
lr Ilc;rlirrtl by cortlucl rvitlr l¡ot rock lt¡ttl ()xyg(:tl sllil't l<l

ls
r - I'lu li.tl vrr¡rotizrtliort ol' lri lo yiclcl ir vitl)()t

r'()nrl)r)sititrrr r, lrrìrl 1lr1: lty¡r()lltt:lir.' tr:¡lì¿tirtirrg lit¡rritl
f ,;rt .1J0"( .

tl- !l irirrg ol'tllt lt:nl¡rirrirrp w;rtcr l, rvitlr l'rcsll \vitlcr
l¡onr lltr' rr'çl¡¡¡¡1,¡ ¡rrotlrrt'ing ir rììi.\ltut: ol' isolo¡rit:
cotrt¡r,r:;ition 1,,,

t I'urtltt:r ltt:lrlirrg lrtttl:,lrill lrttt¡r 1,,, l,) (,,,.

l- l)lu lilrl vlr¡r,rr izlrlior ol f,,,, ltl yrcltl tlrt: rtì()r'(ì cnr i(ìlrc(l
\/lllìor' \', lr¡rtl tlrc lry¡rotlrutic Iir¡.triLl {,, 11 ctc.

'l'nblc l ,\l:r(' urrtl ôr 'O vtrlrrr:s lor O(). ol' r¡tlrì c(rrrtlttrr

slblc lrrcliort.

Srrt tt 1t lt I oclrliorr ( lus ,5 
lJ( ôrHo

TJ

I
I

il
ll I,

1l

Ir

l"igrrre.l llr'¡rotltt'trt tsoto¡rrt cvtrlrrtiorr ul tllt: (ìr¡r;rlrrrc-l rrell

('( ).
(:o-
('() ,

()rrrrlillIivt. r'cs('rr'oil nro(lrl

'l lrc ¡lcotlrcrnurl rvcll, ('()l'A I lrtrs bccn .;lrrrr¡rlctl

lrvit:c, irr I 9l{1 (.lrrrio, ¡rclsorrrr;rl t:orrtrrrrrnit:;rliort) ;r¡trl

1 9H5. I lrr: r,¡rlrrt:s olrl¡tirì(:(l lr)r',j'l I :rrrtl r1r"() :rtt':

S:urr¡rlitt¡ltl;rlt:rl"()(",,,)t'II(',,,,,)ll¡rs-vlr¡()r rittro(I(t')
t9f,l 0l t0.5 - I't.t 0 .r. ìl{
I()t{5.0.) .()6 -l{l 7 II\

l)r¡rrttg lltts rttlrrlvll lllc rvcll runtlrrnctl o¡lcrr lo llrc
Irlrtros¡rlrcrc lr¡rrl ils rvcll l¡c;rrl ¡)l(ssut( tlro¡r¡rtrrl
cx ¡ro ttc tt l itr l ly .

l lrc l9lll v;rlr¡r' is sirnilirr lo llrost: r'l' llrt: prt:st'rrt

¡¡trlru¡rl rulr¡lilì:sllrtions, rvlrilt: tlle l9ll5 r't,sults sllorr lr

slrilI ttlrvitttls ettlit'llt'rl rl'n() 1,¡111¡çs. 'l lti:, llret to¡'clltct
rvitlr tltc lrltr¡¡i¡¡t' ()l lltr l)r'cs\utc rr¡trl llrc lt:ls vir|'()r rirti()
cturblc tltc lo¡nrul;rliort ol ¡r llosr,illlc t¡rrirlilrrliyt: rc:,t rr,rir

'l-lris r¡¡utlll rvorrltl t('r¡(lcr nr()re etrtitrltctl "'() rirlutrs
lor llr,-'r,;r¡ror rvillt lltr: lorvclin¡i ol tur lrrsr¡rnt'rl rvlrlct
t;rlrlc rluc trr ll¡c rlctrc;t:ic ol lcclt,rr¡rc lry ltytltrrllrctttt;rl
tit:¡losils ¡uttl llt't'olrllr'l ()l stt::rtn (WItilt: cl irl., l97l).

,\ :;¡rccirrl r:ls(' \villrin llrt' srrrrr¡rlt tl luirrlilt'sl.ttiorrs is
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