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l\'lrl,rl r't.ot ll,'r'nr¿rl \)¡\l('rìì.ì rrì(lcr' ('\l)l{)it:rl ion lìrr tlit trr'l lrs(' ()r ()lc('l t i(Ìill l)o\\'ct'
¡rrotlrrtlit,n.uc ol lllc lrl,tllollrr'r'rrlrl t¡,¡rc, *,ltcrc l¡t'lrl is ltittrslì:llt:tl esscllli¿rlly lly
(:onv(rrrlioll nl lllc tr'sctvoir, corìtlUctio¡¡ I,ci¡t!Ì st'ronrl;tly. ln ¡t,colltclttt,tl syslcllls,
lrrrtrylrrrc¡ cllcrls.u( lir'¡tr'urllf irrr¡rorl:url, l)ul ollt:rt llrc lltntl lttttl ¡t,.' ¡¡ llo* l)irllcttts
luc llr¡!iclY c(lrlrollt'tl lr,y lic()l()gi( lì'itlttrt's (c.g., lrttrlls, rt()¡ttitttlity ol lltyels) ltlttl
Ioclrlion ol rt'tlttrr¡,,t'lì¡rtl ,li:;r'lrrrr,('./orì(:ii. l)rrlirrg cx¡rloitrrttort, tltcsc llos'¡rittlcttts
c;ilt tlllr:l¡r'ltlly t'llriltr'L'irt t,'r,¡r()rtst: l() l)tcl;\urL'liltrl lcttt¡rc¡itttttc tlcclirlcs,;ttltl clt,ttt¡it's
in r,'r'llltrlt'. tltrr'lt.ttlt: l)llIcr n:,.
( rlnt'r'tivt'r'ilr'trlittio¡r nlorlt'lr; ol :;evcnrl ¡ltolltct nurl :;yslcnr\, llt'lìrtt'lurrl rtllt'¡ sl:ttl
ol llr¡rrl ¡rrotlrrtlit,rr,;rr,'tl,::,trilretl, rrillr ctr¡¡rltitsi:, t'r¡,lillcrcrtt tlt.tltrlr'rirlirs ol lltt'
5\,:.1!'nìs ¡rrttl llr,'t'llt'r'l:r ()l t'r¡rloilrrtitlrr ()rr lltcrr er,0lillroil. ('()|t't'. livt'lrcirl lllrlrsl)(]rl
irr lt'otlrtnrr:rl lir'ltl;; i; tlir,trr:;;crl, trrkirr¡'rrlo rotr.irlt'lrti(rr (l) ttlt.ior '1t'olrtr'iq
l('itlilr|s; (-l) te nrllt'r.rtrrrc tlc¡rctttlUttl tock ltiltl llrrrtl ¡rro¡rcrlrlls; (ìl liltttilt(' \('ll,ili]
¡)()r'()il: il)r'(lllilil tlr:tllttlt'ti:,tlc:,; (,1) :]ilìlllc Vcl!tl'r l\\'(ì ltl|it:c tt'rt lV(lil \\'.1('llÌ'.1 :'lì(l
(\) llrr l)r(':l( nLû ol ¡ro¡teontlcrtsilrlt' ¡'ltst's.

A rrr;rtun.t tlos sislcnur:; lÌr'()lcnruris (lu('('slilo scttrltt t's¡tlttt:ttltl:t ltittit tt:i() (litet() ott

l)iltit l'.('tit\'it() (lc enr'tliilt t'li'lriclr uro tlo li¡ro lrirlr()l('r'tttitl, otìtlt'o ('itlot iì ltittì:ilcti(lo
usscrrr,iltlrnerrlr'l){)r (()n\/('(r,'lto rlcrrlr() (l() r('\('rvltltiltl li'trrtittt, rt'trtlrt t¡ltt'rt cotttlttçlìtt
rlt'r:;rlor lr,nr piuli,i¡lrçlro:,t'r'rrrrrlr'trilt. l:ntsislt'ru;ts¡l('()l('rnìiri:.,lilt'tt'ttq.tstlt'tlcrrsitl¿t
rlt' nrr l ltritlo slr,r, ('nì !,r'r irl, ittt¡ror l;tttl t's, ttt:ts l t cr¡ttt rìlr'nìcrìl r' t,s l luros tlc l ltritlo c tlc
L .rlor srìrl ('nr pr;ur(l(' ¡)rrl(' ( ('rìllollrtlos ¡ror Iciçtìcs llc,rlti¡iie ;rr (¡rot cscnt¡rlo, llrllt;ts,
llllurrs, tr ¡rclrr locrrlrz:rçlro tl,r:,;'oturr tlc lcciur'.it t'rlcstlttlilr. l)rttirttl('ir ('\l)l()lt\il(), ()

l)il(lrit(r tlt:;tiltlro:; ()s l'ltrr0:, l,otlt'illt¡rlltt rl¡ltslir'lrnlt'nl('((,tll() (otìsc(lur'tt(:i;r ,l:t tlilrri
nttiçlio tllr ¡lrt's:,lio t'tlrt tcrn¡ltlttur.it, ('(l('\,.ui;ì\:o*. tto ¡r;ttlt,ttt (l(: (lriicitt!;r c rc(lllil.
Illr¡rsl'()tl('(()nVr'(liVtl ,lt',¡rlor i)tììcilrìrlr()\1]t:illeiltliti:'i:ltlcllttl0¡r()r :(l)lr:tçtlc:; ¡lt'0
l()!tir:ili ¡lrinci¡lltii. (.ì) ¡lro¡rrit'tl;rtlc.r tl:r lot:lr:r c tlo llrritlo r¡rrc rlc¡rettrlcttt rl:r lcnt¡rcr;t
lurit, (l) r'ltr,tt:lt'¡i:lit;t:r tlt'llcio l¡.tlut:ttlo t'¡n tottlrirslc r()nr ciuirclr'li:;liclts tlr'¡ttt'irr
l)()r ()s(), (.1) t otrllrLl( cnlr( s¡\lcnr¿ts e()nr rLl;ür vltr'r io rrrollolr'tsict, t' llil;isieo, (5) ¡rrt-
\('il\;t (l(:l,its('sil:r(rtt)lltlt'lll,ltVci:. Nl()rlclrl:,,lcVltlio:,si'lcttt;ts1ir'olitttltt()\(()¡tl r'll(ll
lrrç:rìo t'orri,ccli\'¿r. liuÌl(r irnlc\ (luirrl(, rlru;rttlc;t stlr t'l¡rlotirç,t(), siro tlt'sttilrrs totìl
tirrlrrsc rrrr rlilcr c¡rlc:r ciu lrt lcl islic;ts tlos sistt'¡nits, t' ¡tos clt'itos rllt t'r¡rlotitçit(, (Ìttì \ttiì
cvoIrrç.io.

IN'l'll()l)U(:'l loN

'lo tltrtt:, ()nly lrv(lr()llr(:nn¡ìl t:onvccliott sy.;lc¡tls
Ir¡tlc llcctt corrtrttcrturlly tlcvclo¡rr:tl . Irlr gt:o¡ttt:listttt:tl ,

lrol tlry tock, ittttl nlrllnn ty¡rc ol'l'.crttl¡¡t,t,,¡ t(:s()ttt(ì('li,
llrc trt'rlrronrrtìs íu(Ì slill rrlr'r:¡t¡rirr, rurrl lllc lccltnolo¡ly llts
ortlV stlutctl lo lrc tlcrvcltlpttrl.

lrr nr(ìsl Irytlrollrcrrrurl svslcnrs lit¡tritl \vll(:r,
(o|rlitin(Ì(l in llrc ¡r()rcs ¿Ultl lr'¡rttrilcs ()l tlrc tocl*s, is ll¡rr

¡rrcrl0rrrirurrrl llrtrrl tlr¡rt \toillr'()ls lllc vcrlic,tl l)l('ssurc
¡lnrtlicrrl. Iltcsc lut: tltr.' rrtt-trtllr'tl lrr¡tri<l'<lorttitìitlc(l
systcnrs. lrr rr lcrv licltls tlris l)lcssurc ¡tutrlit'ttl is

tolltrollcrl hy tltc vlr¡ror ¡rlnrsc (c.¡1., l'lrc (icyscrs, tJSA;
l.irr tlcr cllo, lllrl\,: Klrrrro¡lrrt¡i, llrtlorrcsirr; Nllrlsrrklrrvlr,
.lit¡r:ttt); lllcse :'vslcnìs rttc lclcnctl ltt lls vitl){)t
tlont itl tt tt'tl.

lrr ll!'tlrolltcr¡ll;tl sVslctììs (()tì\'('r'litrtr i" tltc tttltit¡
ur()rl('()l lìcitt lliursl)()tI irr tlrc Icscrtttir. Ilolcvcr, ttt lltt'

( I'r irtltrzitlo ¡rclir lìr:vistrt)

lcss ¡rcuncirlrlc r:lrplock iur(l [)r:(lrock. ctr¡)rlttt:liritt rs llrc
rlorrrirurrrt lrclrt lurr¡slcl rncclur¡r¡snr. Lilrlcr (llXr(r) lrrrtl
('lrcrrg ( I ()7¡{), rlìrgong rrtlrcrs, givc rlclirilcrl cliscrrssiort r¡l'

Irc;tt tutrrr;lcr in gcollrcr rrt,rl r,yst(:nlri.
LJttrlr:r n.rlurll (lrc-cxplortltiort) c,lttlititltts,

Ityrllotltclrrr;rl rcsclvoirs ¿llc nol sl¡rlic likc oil urttl ¡its
r(ìs()rv()irs llrrl ltrt: tllrrttilir: in rLtluIrr (l)()rutlrls()rr cl ul.,
lglJ ì). ¡lrc rltslnt)ulton ()l lcnrlì('ltlurrrs, ¡lttrsstttcs, ltlttl
lltritls is contlollc(l try tt:tlrtrlrl co¡rvc(li()n, rvlricl¡ c¡tlt bt:

<lorrirrrrrrlly lrcc or lorcctl. 'l lrirl is, llrc llt¡itl llorv

l)iìtI(Ìrls ¡rtc tltttt'rtttiltt'tl ¡lrittrrtrly lly cillrcr tlt(: l)tl()y¿ltll

t:llctl ol llrc ltcitlt'tl llrtitl ot lly cxlt:ttt:tl lo¡tt's (i.c.,
Iocrttiotl rrl llcltl/ntirss s()ur (cs rttrtl sirrks). I ltt' tlvcrrtll
ttì()\'ctttcttl ()l gc0lltcttt|lrl Iltilils itl Illt: tcsclvoir is tlrivc¡l
lr1, tt','ttrltl ¡rtcsstttc p.tltt.licrtls. Ilorvcvc¡, .'ilcttl;tlirrll
lìirllcnrs rn:tv bc cortlrollctl lry ¡it'olo¡itc lt'irlttlcs sttt'lt as

i¡tulls, ¿t,ltcs ol l:tycrs ol tlillcrirr¡l ¡rcttttcltlrililV' :tlul

nrtllti¡tltitsc ,'tlltt's l llc tclttlt't it tt'lt'ltt'tl lo l)ottltltlsot¡



3(t2 ()t ttvt:t:l i vtl ltc¿l I t ¿nspot t

(llris \'olllnrc) lirr ir lilctirtur(Ì tc\/ic\v ()l' tllctttt¿tl
c()n\'(:(:liorì itt ¡it:O1Itct ilt;tI tcsct voits,

Wlrtlt cxlllrlit:tlion bcgins rt tttlttttlct ttl t:lritrtlÌtrs

oecur i¡l llrc tcscrvoit. ('lritttgt:r irr llrtitl lùllll)ct itlttlcs,

l)rcs\urt:s, :uttl cottt¡rosilitrtt occt¡r' lìlltl slt('s\('s itì llt('
l ot:k iltlrss ittt'¡t:¡tst: ot tlccrc¿tsc. Alstl lrilllr ¡rrt'ssrrrc rttttl
Irr¡'lr lr'rrr¡rt'ritlilrr' L'littlit:ttls ;il-c l()ililctl ;il(}tilrtl lltc
¡rlorlrrcliott rtnrl itt.tcctirtrr *clls (itt srtt¡,ltt ¡tlt;tst: t('t'cl \'()it:l

ll¡t: lt:ttrpcr';rlttlc ¡irrrlictì1 nciu ¡rtrttlttclrrtr rvclls is

ll('ilcr¡lly Lilì.1Il). ('lt:rttgt:s ril tlrc ¡t;rlIcl tt ol ltcttl ;tlltl lttltss

(to¡¡v1',1irr') lr;ttr¡rrttl l('rì(l l(ì lt'llt't'l lltt'Pt()(llt( liolr ¡trttl
irrjcr:liort:,clrcnrc trsctl in tlrc Ircltl. l¡t tllltt't rvtlttls, lìrlt:t:tl
c{)lì\'(Ì(ìf iolì il; ¡rrt:rlorrrinlrtl in tlìc tcsc't v,rir .

(irunl cl rrl. ( I(.)il.Ì) ltttrl l)ott;tltlsoll (//r/.r yoltnrtr'l

It.tvc rli:;cu:;s,,'rl tltc clltrt¡lt"t ilt l,,t olllr'l lìì;ll \\/\lr'ttì\ ttlÌ(lr'l
cx¡rloil;rli,ttt. In llris l)ltl)('¡ \\,(Ì tvill rr'vrt:rt lltc v:tliotls

l)r'orcsscs occrrllitt¡'. itt ¡lcollrcnttitl rr's('tv()it:, ittttl p.ivt:

(ìxiurìl)l(:s ol lltcil t:t,olrlit'n ur rcsl)()tt\c lo Plotltttlttlrl,
crtt¡rllltrtizirt¡,, lltt: r lt;tttgt::, ilì r'()lì\'(cllVc ¡r;tflcr tl:' tvilltilt
tltc tcst'tvoirs.

t\'t.,\lN l,ll()('l,.ssl,.s (x'('llllllli\(i lN 'l lll,
IlI,lSl,:llVr)Ill

Siltt't: it A('()llr(ìilìrìl r'(::;crv(ìir is ¡t tlynlrtttie sV\lonr
llrtrrr: ir, ll r:o¡rlirrlrolr:; r'r'rovcnr( rìl ol llr¡icl:; (lit¡uitl, r;l(::lt)r,
liirscs) c()rlrollcrl lry lltt ¡rtcsstttt'¡Ìt;ttli,'ttl, lltt: t'llt:r:livt'

¡ri'r'rrrcrrlrilily ol lltc rocks,;tntl llrt'r'i:.r'orilv ltrttl tlcrtsity
ol' tlrr: llrrirls, l:; tlt'scrilrttl l,y l),ucy':, lltrv.
:irnull,utr'()ll:.1! lllrrr: is lr,:;tt lr';ut:;lì-'¡ , ¡t¡;tiulY lt)
r'()n\('(tiorr, Wllil,' tolltlt¡r'li()tì o(tt¡t:; i¡t tc';l)()tìsc l()
tlrcrrnrl llltrlictrls, ((,rt\/('('li()tt is rlirctllv rclltlr'tl to lltlrtl
ill()\,cillcil(.

lltrilirrtl .uttl rottrlt tts.tl iott ill I ltt ¡rt:ttl Itt:t tttltl
rtscrv()iI ll;rVc vcty ittt¡rtrtlltttl t'llt'tls lrt'. illrst' {)l llì('
sigrtrlit:;tnt tlillì'rcrrcc in slt'ltnt ltntl lit¡rritl \\'itlr'l
t'rrlllrl¡rirs (irt .Ì5O"(' lltc lrtlcttl llc:tl ol vrt¡rotiz.tliott i:,

¡rlrottl l,i(X) k.l,'lrl). I)trril¡l' llt(:sr: l,t()r(5\(¡ lltt lut k

nrirss irlts lr:, l [)ull(Ìt, ltittìsl'critìg ltcltl lo tlrc f'luitl
tlrrrirrg boilirrll lrrtl lrlrsottrrtt¡1 ltt'itl <ltrrirrg r:orttlcs:tliott.'

lrr ilriilry trv() ¡rllitsc ¡lc0tlrr:tttlitl s]'sf (:llìs ¿l

c:(ìUillct lltlrv tll slttirrr¡ ¡rlrl lit¡rrirl rt::;rrltitr¡t lr0nr clcrrsity
tlil lclcrrccr is rllrsclvttl (lril,. I ). I lris t:o¡rvcr:livc ¡rroucss
is ;r vcr 1, cl lct lilc llcrrt lllrttslct nlr'r:llitt¡isltì llìirl is

slrorrlllrr ('()rìtr'oll(ì(l l,\, tlrc vcrlicrtl ¡rctttrclttrility of tlrc
lc\crv()u lìrrrtt¡rtio¡1. Wlrcn llr¡itls ru'c ¡rtotlucccl lrottt llrc
Irollol¡l ol tlrc rt\r'tv()it lltr: lllt:ssutt:l] iìl lltc ltt¡r t:tlttltl
in.:r'c:r:;t' ir,; ir rclull ()l slcil¡n tr¡rllou lrrlrtt tlcllllt lt¡ttl
(:on(l(Ìnr,irtron in tlrc slr;rllorv rcIiorìs. 'l ltc cotttlcrtslttiott
(ì;tus('s ;l l(:rìì¡)(Ìr'ltlutc t i\(Ì ltttrl tottst:r¡ttctttly ;t l)rcsstllc
Itlel cltst'.

IJ¡rtler tlris lotvcl-zottr: ¡lttttlttr:liort scltctttc, il lltc
vcllitìirl ¡rcr rrrcrrlrilitv is lritllr c¡rtlulrlr, tltt: ¡rtt:ssttttÌ íll lltc
lrollonl tll lllt: rr)sr'r'v()ir coultl stlrbilizc itt tcs¡rtlttsc {o it
c(r¡rslilill l)rcssur'('r(.p,i()tt ttxislitrg:tt llrc l0¡r 0l (lrc

ri,yrilcrÌr. ll,rtlvlrtssolr & ('rlx ( l!)fi6) slrorv tll;rt llrc llrlicl
rlt ¡rlr'lion o('('l¡r 'i ¡'r irrrtrilr irl llrc l{)l) ol lltt: tt:st't vt)it,
rr'ìrcr c lr slclr¡¡ì-tltlnìittitl('(l zotì( tlcr clo¡rs tllitt is

rt'clr:rr'1rctl lrv l.tlct'tl slclrrìr llorv. l)tttrttg ¡lttttlttcliott
Ironl Illc lrtllltlnl l:tvt:t, Iltc ¡rtcsstttc tlcclilttrs tltìlil it

inrlu, t':, :,i¡lrrilit lrnt vt'r lir';tl tt't'lt;tt11t'. ,ttt<l ¡lrlrvily
rlurirur¡'c lrceonlc:; Iltc tlrrtnitutltlt!i lltlrv ttlt:t:ll;ttlislll. I'ltis
(:inrs(:s \villr:rn t:x¡rrrrtlitt¡', slclttr z()n('ll llrtr ltt¡t ttl llrt:
r('\('r\/()u. Littlt lot:;rlizt'tl boilirr¡i oc(ur'\ irr llris tt¡l¡rcr

,,()n(', l.;() tllltt l(Ìtììl)('riìlur(:l; (:rrrtl ¡rtt':;:;tttc:;) itlc
iltitirìtlriilc(l (lrit,. l),

lloilirrtl lttttl totttlct¡sltliott ltlso ;tllr't'l llttr r',t:¡tt:trll
il.uìsl)()r'l ol lltrirls itt llrt lcsc¡voil ltntl ol tlirsrllvc<l
:,oliill; lrnil l',:ti,(:1,. ( lt:rttgt", in ;lc.urt :,irlutitliolt cttt¡:;t' ll¡c
t'llt'r'livc ¡,t'rrlt'rtlttlilv ()l llìrì tcl;crt,oi¡ tocks lo clt;ttt¡ic
(1,,'lrrlivt-' pcr rrrclrlrilrtl t'l lì't ls). l'lurst' t lt:tn¡lc:; ltl:,o .tllt:l
clrcrrric;rl ct¡trililrt ut, r('sullirll itt llrc tlir'stlltrli()tr ()l'

l)r('(:il)iirli()rì ol ntirtet;rl:; i¡r lllc Ic:;ctrttil pott:l; lt¡l(l
Ir:tt'llrrt's, tltrrs ittL:tt'lt:irtrl ot tlcerr':tsilr'. llrt' rtlck

¡rt r rrrcltlrilrl ), I lre iurì{)unl ()l tt()rl(:()tì(l( ttsrlrlt g:tst's itt

tlrc lir¡uirl rrrrtl ¡Ì,tscott; ¡rlt;rsc is ltlso crtltltollt:ti lry
lr,rilirr¡l irnrl (()l(l(rtt5,rl¡(rtt.
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M¡t¡tt:lo,l I r¡t¡trtt;trttt,t¡¡tl G.S. ß¡lrlv.ttsstttt il);l

l)t o(rcisc! :urtl lllt' :rs:.()(:i:tl(Ì(l lÌc()l()gi(: r:ontl'lt:lilics e¡ttt

l)c liìkcn inlo ;rt:t:orrrrl orrly lr1 t¡sirrll ¡lrr¡¡lt:lit:;tl slrnrrl;t
tittrt lttt:ltttir¡ttt's,;tl; tli:,t'tt'.st'rl lr1, llrtrlvtrrsrtttt el itl. (//,r.r

¡'t tl tt tttt)

l' ll',1,1) (''\Sl' l'l\ÂlVl l'l,l'lS

'I o illuslr ill(' l lì(' l)t ()('r ssls :ttttl t:lttttt¡',ts tlisrtt¡sst:tl

,rlrtlvt \\'c u'ill tlr's.'ttlrc lltt' r'r'olt¡lio¡l ('l (luct'
lit¡rrirlrlorrrirrrtù(l !lcotlrunl.rl 5yr,tcnrs itr tc:;¡rotrsc lo
(-'\lll()ilirti()rì, 'lltcst' rur': ( r:tI() l'lir'ltt, lt4t:xico;
\\/rirrrkci, Ncrv Zcrrlir¡rtl rulrl Svlu lstrttgi, lt'r:lrttt,l. Vrt¡lttt

,lor¡¡ir¡;rlt:tl :,\:,1(nl:,'',a ¡tol tlir,ctl:;rttl tlceltttsc lltcit
lrclun it¡t trnrlcr ¡rto(llr(:lron lt,tvt' ttol llcclt crlc¡rsivcly
tloeu¡rtc¡rlc.l, lt¡¡rl llrcrc lur' :.lill tttltltV ttttttttstt'clctl
(lu('sli()n:i:rlroul llrcir'licrtcsis lulrl tlYtt,tltlit's. l'tltrlislttttl
tllrtlr lrrt lir¡rrtt'tl lrt tlrttt¡tc:; ir¡ tltc cltcltti:tly ol lltt'
¡rrorlrrcr',1 \l('iuìì iuì(l lrt ¡r;¡¡1i;rl inlìrlrllrti()¡t ()tt l)tcsstlt('
.urrl lunl¡rcntllttc tlislttlrrtlirr¡t br'lolt: :tltrl tltttirr¡'. lrclcl
, r¡rlrlrl:rl iorr.

('t:taR() t,llil,:'t'o. Ml,,\l( o

I lrt ('r'r r rr l)r it'lo 1lt'ul ltt'r rlt:tl :.Vìl('rtt ir; lot:;¡lctl ilt lltc
Irt't t'r oltt rrcour; :r( (linr('nllr y l il l ol l lrc l\ltrr it :rli V:rllr:1 . A
rtt¡rìll,t'r ol rr':,t'tvrrits irtlt:r'crrrtetlctl llrlotllllt l,tttlls;tlt<l

l)cr nr('irt'lr' llr1,¡:¡ s l¡¡¡1,1' llt't'tt itllrrl r l ittl lrv rr'clls tt¡r lo lttttl
or','1.1.(l(X)nt itr rlt'¡:tlt (l;itt. ì).

I lrt lcnllre r,llt¡te s ol llrt' ¡rt otltt, ittr /()ttts vltly, lttll
Ir'rrìl)r'nrlurt'l; lrlrovt' .ì50"( lr.rve lrtt'tt ¡r¡t'lrsttlt'tl. 'l ltc
rlrslrilrr¡tlo¡t ol i:,olltt'rn:. tt'llctls Iltc n;tlttutl ltrtlvctllt'ttl
rrl l'r'rrllìr'rnì;rl llrrlrlr rll llì('\rrll,iurl;rr'r'll ir'.; ì;trttl.l).
llclore lrrrl't' .r'lrlt' llrrttl ¡rturltti liotl I't'g.trt. lrot flr¡itls
lrtirn lr r()luL( tlct'¡r itt lltt't'rtslt ttt t('f i()lìt. ttl llrt':,yslt'tll
It'¡rtlt'tl l() it:,(( n(l lotvrutl :;lr,tllou','r ;'()lrr\ it:; tlttV llorvctl
\\('\l i\l llì('\\'('\l('ttì t'rlt'r'ol tlrt'llclrl \r)llll ol lll('

1'.t ol ltt'r r¡l;rl I luirls t t';t, ltt'tl I ltt' stlt l trt t'. ;tr; cvitlt'ltt t'tl lrv
;rlrLrrtlltrl :,ur Ilct' ntltttilì slrrlit'll',. t tttlt:l ttltlt¡llrl eo¡rtli
lions, eorrItcsst'tl lrt¡ttttl \\'ir\ lrr('i.('rìl ilt ttt,l:,1 ¡ttttl:;ttl lltt:
licltl. ()rll! ilr lllu rrc',lcttt lìllll {rl lltr'r1'51(.'¡|l t'rttlltl lt

t\\r)l)lìlt:(' ,/on(' l[ì\'(ì cri:,lctl (l i¡r¡rttr;rtttr Ñ ll0tlvlttssoll,
l ()li l ).

I ltr ¡rr'trrt'rrlr¡ltll(\ (ìl llì(' l('.('l\()llr. t'.trtlt'lltlly v;ttv
l)r't\\'(( n .ì0;¡",l¡ .4,, rtrl, rt¡lil Il¡t'lt:ttl:,1¡li:.r,ir itit':; I'etrvt't'lt.Ì
lurrl .10 tl:rtL\ ¡rtt'tcrr; (I)rlt. Iltt'¡rctr¡rt'¡tlrtltlv ol lltt:

¡tt rttlrrt t irtr, /()rì('\ i:. ¡rt r',lorttitltttlll rt()tìlt ()ll( (l l)\'

l)ililtlilr' :t¡ìtl .,t', 0tt(lirr\ l)()t('\. l l.ttltltt' I'cltltt';tlltlilV
,il,lrr,r¡. I,r lrr llrrrl( .r1'rrrli,,llll ill Illt Llttllt¡, llillltr
r'il: lr'l ll I i".('l \ ()¡l',.

I lrr' , i¡tl,rit,tllr)tì ()l ( r'tt() l'llr'lo lrt't',it¡l ilr l()7.ì

lnrtt:rllt'. llrrttl ¡rrotltttliott \\it:; tr'.ltrtlttl lo rvt'll:; rl¡illctl
r¡¡ lltt tt(:l( t l l,,rt l ol llrt litlrl,,t,ttt¡rl, l,.l lr.lrrr't ¡l l,(XX)

lrnrl l,li00 nr (l! lrl lr. .\l tt r l ()So, tlt t ll,'t rlt'lls tll illt'tl i¡l tllt'
!r'lrlritl ;ttttl r',t',lr'¡ lr :lr('il:, r;l,lll((l lo',tt¡r¡rl1 sirl¡tilitltllt
i¡ìrollrl' ol llltrl., l{r llt( l)()\\(l l)lillll (l r¡r¡t¡¡¡¡¡¡¡¡' .1

i\l,rttr',tt, lr)$i ). I o rl,tlr', l,tt¡'t t¡tr,tttlillr. ,il lltri,l, lt:tt,'
lrcttt tllrttlt'rl lrrrttt lltt lttltl. tltlttr¡ltlt¡'lltt,otttltlt,rtt''
.trtrl Ittrttt:'r"' itl llt(' I{ r,( t\'(rtl\.

l 
,,,u,i"*,,, ,",^, i.,, I I

rtl¡t
¡/l¡l

a.gç: r:'-

\
\

I wo f)lr¡rr' ¡ {rri'

\
\

l.igrrte ì 5rlreril:Urr rrtrrlcl ol ll0rr l).rll(ilr' rrltrl rlr'¡tltltrttì
rìt((1t,iltr..ilì,l0t ,t \\(ll ¡lr0rlrteitr¡Ì lr()il¡;ì \l((lì;0¡lc i¡l ;t

l\\(ì lìlì;r',r' ìlr'0(lrcillt;rl r(i(t \¡rit (lro[r llilrlr.il'.t¡tl,ttìrl
( ¡¡1. lt)fi(r)

/\rì{)llì(l l)rorìcs:i ollcll olrsclvt'rl rtt l'.('()llrt'¡ llt;tl
s),:.lcilrs is llrt rrrrrirr¡Ì ()l (l¡lltlt:¡ll lltrrtls lts il lc:,tlll ()l'
rì;ìlr¡r¿rl |c|lr;rt1'.,' :illrl. ()t ittjt:t litllt, ¡lttttltttli()ll ()|lrlil
li()ns. ( lurrr¡r.cs itt lt ttt¡rer itlÌr¡c, silltll llll()lì, illì(l (llldlììicill
((rrnlì()\tli()rì rll lltt'tt'.,t'tvrlrt llt¡itls (;ttt lr('lltt'lt'l.tlll tll
nrirrtr¡Ì; sur'lt L ltittt¡lr:s t:lttt llr lttl Il r,lL¡:,( tltt'lttit;tl
rcireli()ns ll(:l\v('('rì tlrt: lltritl:' ttlttl lllr: tt:;etvoil rotks

l)r 0tluel i()rl ¡ ('(1il( (':i l)()l (' l)l o1i:'lll rl ill I llc I ( r'('l \ (tlr

lor'lr ruttl ittt t,;tt,'s I.llt' t'llt't'li¡r1' '.¡¡1".'; ()ll lll(' l(ì( k

11r'lin\. 'l'htrs, it lt.ry cv('lìluilllv t('r'ltll ilr lltt' , oltr;olitl
itli()n ol lltt: tcl;cli'oil lolr¡t¡tliott ,tl tlt'¡rlll lttltl t:tttr','

lir()ilil(l rlt'ltlr rll:rlitlll :rl lltc lilll lil!lc.
I llc tlrt'rtll.tl t trltlt:¡t'lirtll ,ìl l'r"rr'l\oll ltrr'k'. llt

Itll l)olt\(: l(, tllc illllttr ol toltltr \\ill( l:- ()l lo lltc ltlrvcl illll
ol ¡rtr'sstttt's ilt ltt'0 lllllt:,c lr0tlilrli \\'\l('¡ÌlL t lltt ¡rttttlllt'r'
rlrr.rolt;tt lrtl i¡ll ol lltt'lot k tttì(l lltlt.' llìt l('lt'(' ll'. t)( l rll(

lrlrilily. I lt, tt' luc olltr:l lìt()('c',1,c:, itrlittJ' ill 111, i¡''lr'tì1,

LuLlt iti c;t¡lrllrrr\/ l)t(r,sttt(' tllt'tlt', tl:;llttl:,1',,tlttl
ir(l\()tl)lioll, lttll lll,rir clltt(r r)ll t(':,('l\'()il l,('ll.l\lol ill,l
l',('il('r irllV tt()l l)('li(f\ c(l l() l)r :;irltttl tttttll .

,\rrolllr'r ¡lltLttrttttt:ttott lltlrl riut ()r'rttt rltlttttt'
cr¡rloillrtion rr lr tlrutlt rlt ut'll ¡lt'otlttt:lio¡t r'llltlltelt'l
i:;lrcl; I lris ct'trlrl lrc rclitlt'rl lo tltrtrttlt's rrì llì(Ì t(ìi.(:t\'()ir
:.rrt:lr ll; lrorlirr¡1, \lclul:,ellr('liltli()tt, ot sltills itl lt:,'ltltllt.
l)iìltcr'rìr,. I lorverer, llte ¡lutttlic:, oll,t ¡ r,'rl ill lll('\\r'lllrr::ltl
(r()rrl(l l)( orrl\,;r lur(li()n ol rvcll lr,.'llrvrot . l'ot crrtttt¡rlt',
Ir\, ¡,,rt,,',t,', lltc rtt'llllcrttl l,tc:':;tttc, lltu:r rtttr';t'.it¡'
¡rrotltrt tro¡t rtrrl ,lt:t tt'rl;ittg llì(: l)t(':;:.ltri.'ilt lltr'lrolt'lt,rlc,
r(i¡rl)r.rlu!ill',/{)rr(. rìlil'lr¡ llt'r'i¡t l,'r'ilirt¡' Ille rrtll,
rt:l.ullirrll irr llUlrl ¡ììi\illlr llì lll('l)()l('ltt)lt'lllìtl ¡ltt:;:;tlrlr:
l('rrrl)r'riìltlr(':rtì(l t'lrt'tltt',1ry tlt;t¡tlÌt'lr ttl ¡rtotltttt'rl Ilttrtl:'.
ltì .,r'trrt rrì 1,llt(('\',Lrtlitlrl ('('lll(l ()fLl¡1, l(l(ltlr'¡llt] lllt'
tlfr'r-tirr rlt.rtt¡rl, r,rl llt, rrtll,ttt,l ilt.tt:,r:itl¡' lrl(ì.'llli
I t l',',t" .

Vrrrilttiotrs itt ¡Ltt.tiltt'ltr:; ilr(il';ilrctl ;rl lltt rrt llllr'lttl
t lrtt l,r' I lt(' I (.\ull ()l ( ()ilìl)l('\ | (,, ('t \,()it l)l ()r.C:;,r.:t ()t ()l

11 ¡ll ,r¡r||lrlr()il ilr(llr(r(l:. Il¡il:, to ¡rrttlirI lltt'luttilr'
lrr'lr;rvrilr 0l ;r l't oll¡t r¡n;rl l¡, lil trtrrlt t r r,i\'('tt tlt'tt'ltrlr
ilt(il1 l)llilì. it r', tl¡llrr'r¡ll l() ('\lrirl)()l,rl( t;rlut: ¡¡ttitstt¡trl
tlrttilil' lllt (iÌtl\ (\ir¡lt,tli()¡r l)lrit:,(',)l lltt' tt':,,rt¡rrr'.
lrlrrirllv trnlr litnitr'tl tlltttl't':, nrit\'()r'rll in llì('\\/:,1('lr.
\\ rtlr l.rrl,t' ';t,llt' tlt vt lo¡,¡¡¡, 

"¡ 
t¡trilt' tlillt tt'ltl l)tor(",\('

¡¡ry lrt'lrt.trrt.ilt lllr'lt.st.lr,¡ir irrrtl llte rr,cllr, ,,\ll ol llrt.:;r.
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M¿trtt:lo J. Lt¡tpnnttttt ;ttttl G.S. Btxlv;trsstttt :t0!)

'l ltt: ¡tt csstlt c itt I ltc :;lt;tllorv ¡r I ('\('l v()ll (()llly lìltllì(l
n,t.sl ol lltc Irtlllotttl ltitt:ks :;llos'tr ilr l'i8 l) tlctlirrctl IrV

:r[rt,ut ^'..1 lr,rt¡ lrttrrec¡l.ltllì(] l')','l;t¡lcl I)t'cc¡ttlltlr 1979

(llerrrrcjo t't ltl , 19./')). I;()l lltt::'lttttt: ¡lcriotl tlrt'l('lììl)tllil
Iurr,tlr()p \\/ln, lt:ss lltltll l()"( (l.i¡'¡llttlttttt Ñ [\4,t1ìolt,

I 9¡ì7). N() tl.tttt ltlrvc llt','tt ¡lttlrli:,ltr'tl tlll I ltt: t:ltltlt¡lcs itt t ltt'

rlt'c¡rct (l't:lurv 1,5(X) rrr tlt¡rtlr) rù:Ll\()ils

C,r:tfo Flll l1)

Or:plh (rn m(lter!) l{} lhtl 300"C l:;othcrm

'I ltr' sllorrr,', tolrl \\/trl(Ìr' tt:rlt;tr¿r,t. in tlrc r(.\('t\()¡t is

inlt¡¡t'rl Ittlrtt ¡llt1'sitrrl;rrrtl ¡r.corlrclli,.:lrl tllrllr, srrr'll lts rlrt:
Icrlr¡cliotrillclllo¡itlt'torr(elrl irrtlrc¡rtlrlrrtt:tl Iluirl:,(l.ig.
(r). A ¡rlol ol r't¡l l¡¡¡l¡1V t,t'r srrs t lrl,rli,lc colttcnl \uJlp,(Ìsls

llrc crirlettcr ol "r'olrl r.\\'('i'l)" tt¡ lltc t esclvoil irr lc:;¡rorr:;t:

Io t'r¡rloititli(ltt (('rirìl r'l itl., l 9li l). l ltt' lirtrc ol clclcclio¡r
r¡l "r'l¡ltlr'irlc lr¡clrkllrt(,u¡tlt" ttì lllr'\\'('r;tcnt tvcllr; clclrlly
irrtlrclrlt':. L't,ltl lluitl rctlr.trr'( to tlli' tc:;crvoit rtlon¡'.;t
rror ntlrl l,rtrlt (l;rgs. / rr¡rtl lì) I lte lt'trt¡r,'tlttttlc tlcclittr' Is

It'lrrrtlt:rl lry lrr'ltl trltlrlttt'litlll llottt tltc lc',clvoll ltlt:ks.
'I lrr' ll,rt rlìllll'\ It()llì lllc tlt:'t (li)i'ji lìol ill)lìt':ll lct l'ltlttttlt'
..illrriliclrrttl¡' rvitlt t'r¡rloit;tltotr, l ltt' t¡tlt' til rt't'ltll¡8,t'

Ilonl lltc t.ll\l',('('rìì\ ltl lrc lirrritccl lry l¡',',t',"',''tt't'rll tlìt'

¡111r ¡rlrll.c l()¡lt' l(]Lille(l l() llìr'()il:,1 ()l lltt ,r rcserroil (l'i¡1.

S), I lrc.rrrt'r i,tlt.tl lltritl ¡rl,rlrilrtr tlt'rllt',1.('rlll!r l(r lcl;ll¡\'c

l)('ililcitl)rlil)'t'llt'r'l:r l(':llll(rl:i lltc lttltsr l,'tlìlltllt'tltlttt lllc
tlt't'¡rtrr ¡lrrl:, (rl lltt l','rllllt'llltttl :,\':'lclll (l i¡l¡rrttlttttl ,!
lltrtlr'¡r \i()rì, lt/lì ì; I r uesrlr'll,t I t¡l¡ltltlrtrtl, l()lì¿').

I
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l'igrrrl J (.tlri I'tt,ltr l),1rllt :rr lll, ì0lr"f I '\lllr'tll {lrrtllr
I i¡r¡rtlrtttl;rltrl Nl¡ ttirtt, l()Sl)

Nlo:;l ( r't ¡ o l't tt'lo \\ t'll, l)t ()(ltltc l l ()lll :.llì1'l(' l)lìll\(
lit¡rtitl t r",t't vorr s, ltortr'\'( I, l()( ltl lrollltrl' o(( tll L t lo:.t lt'
rrì;uì\'ol llrc $'clls, llt'tltlt:, ()l llìt':,ltolt¡l rt'tltlttrlt ttl

r'oltlt'r'\\ill('t:; lrr)lll \llilll()\\ 1'tttttlttiriillt'l ililllll('l\ illì(l
Iror¡r lltt \\('\l('tl t'ilrie ol llrc li,'lrl (l rrl r): lì(r r'\l('ll'i\t

lrorlinll zo¡¡t' ltltlt tlcvt'lrrPt'tl ilt I ltt' ,r t r':.t'l t, rit itt t t's¡t,rtl',t'

Io lltrrtl l)r')(lu(lr()tì. ltìtltítll\', l)(rllllli'ltlolttrtl tllt'rvt'lll;

¡rtotltrtc,; iil ('\(r'\r irt lltltvittll t'ttlllitll)\', rrltltll l;tlt't
rli¡ninislrt's ,rt tli,;t¡'¡tcltts ¡t:. lltL: lloili¡ll llolll ;lltlrll¡zt':;
((ìnrrrt t't :r1., l()ti.l: I rrc..tlr'll, t ;r1., ltri"i.l). ,\:; lt:llt'tlt'tl
lry rr :,ilrtlt tlt'llt tt'ltr'\' ttì tllt. l)l')(lll('('(l llttrtl:., I'otlrltll
t:rttll;c'; illiltctill l,l('( il)ltlllt()ll ;tl()tllltl lltt' *'t'llr, l)or.riil)l!
rt'tlttL:in¡ lltc ¡rr'rttrc¡tlrilrlv ol llÌc l('scl\'()il lt¡ltl tllt:
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:-,(lr(ilr,tlt( r'1!lìotl ;r(t(l\\ lltt rlt"lrlll ( (llt) l'icl,ì
Ir'\r'r\rrr ',lrurrirrlr llrrs,.,rl lrrrl (..1i¡r¡rlttl).t¡ttl.,'l,l *.tl,t
l',\\'¡it(l llrr'lrt'ì(ltriltlÌ rrIllr, tlrr',1t,¡rll,,rl,ttttl llltt¡lllrl
l t(1t1.,. .ilÌrl,/0il(., dl il(.il \\( ll lr,rlltil), (ll rrlt ( ¡t illll ( l ill.,
I ¡)$.1).

liilittrc 6 Ilr'.t¡rt'ril ( ('rro I'rIcro slll lrl l:'lttrtv¡lt)l tlltlttrt;tl lt¡lll

tlttllll;tl lrr, rl.llttt'tr¡'lr (ltottt lrrl, ,l,ll 'trttl I i¡'¡rltt ttttt'

I r)8(r 
)

'I ltt t'ottrcclir,r'¡¡ltllt'llt ill llte trcslc¡tt ¡r,ttl ol ('t'lttl

I)lrt.l¡ l¡ts r:ttlit.lrlly cl¡trr¡lt.tl ¡t tcsl)()n:,('lo t'r¡rl0illtlitrtl.

IJlrtlt'l rtilltttill ]llìlc (()ll(lilitrtts ll¡t' ricolltt'lrrr;rl lltlitl

Ilorvctl tvt'slrrltltl:lll(l rlp\vlll(1, s()lll('ol il rli:'clr;rrtÌillli ill

lltt':;ttllltcc ltlrtl lllt'lt";l llli\illll' rrillr lotlrl gtotttttltl¿tlctt

\\(\l (ìl lllt'lill,l rl ir'. l) \\/lllt tlrt tllltrrtlort'll itt lt"t'trt'it

l)l('\r'tllt'tltlt'lt, lltt'tlct'clo¡rttlclll ol lllt'\vsl('lll' eoltlcr

¡ltttrttlrl \\'illr'l'' tlo\\' ll(r\\'t':trl' ltlttl tllrrrll l tttll I ' rlrlo tltt'

rj.:,.r

2

I igrrrr 5



30(; ()o t t ve¡:l i ve I ttlit t t rilnsl)() rt

ct¡ttì( ) F,BIF T(l
Wt:LL!ì ON tl¡lt BEirollt 1tl,'!)

t lanl I

( l')
4b

O i:0

ìtx (: o3()

ilì Dl()rc crl(.1llilvc nilnotitl l)tcci[)it;rli()n irr tlrt: ¡lrotltrcirrg
llorrztl¡ìs, Icclueinp \v(tll l)t()(lu(:livilics ('l r.r¡t:srlcll c( ll.,
I en.t),

I llt: rrvcr.r!',c (lllrss \!(:iplìlr:(l) crltlt:tll)y ol tllc

Itr'tltlur't:tl llrritls lur:; rlsr) clnrttlÌ(r(l signif ic;rrrtll witll tilllc.
'I lrr crrllt,tlpv r ist' ir, rcl;ttt'cl rlritilrlly l() llì( (Ì\ccss rilcitlll

lr¡otlttccrl Irt'sotììr'ttl lltt: rr¡clls lt¡ltl lltlct lo lltt'ilttlo<ltlc-
lr()tì (rl rlcc¡rt'r, lti¡ilttrt-tt:ttt¡tttílltlrc rvclls. ()trscllctl
(l('r:r'r'ir:ic:. irt ctrtlrtl¡rf it¡'c iìl)l)llr('tìlly (:;tttsc(l lry tccltitr'¡t:
ol toltlt'r llttitlr.

( iltlutttl sut lítc(: tlclolnlrrlio¡ts ltitvù [lcctt tttcltsttt ctl

irr tl¡c C't'rtrr I'tttl0 lttt:lt. Il()\\(t\/r:1, it is lrtll clclt¡ lt0lv
rrruclr is rlut'lo nittulirl scrs¡¡ric t:llct'ls ittt(l lt()w llìltclt t()
(\l)l()rtírtron ol tllc liclrl. l\'lorc rlctlrils utror¡l lltr:r,:hittlBtts

tlclccl,-'tl irr tlris \\'\lrÌilt:ttt'tlist:ttsstrtl [ry (irlrrrl ct il1.

(l9H-l), 1rrrc:;tlcll ct rrl. (l')lì.1), rrrtrl I i¡r¡rrtrtntt,t M¿t¡ltin

I t9r.i7).
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r\ sirt¡lilit::rrrt ¡rolliorr ol llrc tlltlr tlisctr;scrl irr tlris
:i('('lion irl:' olrlrrin,:tl ltonl (,r'iìnl cl ;rl. ( l!)l'l) Iltc
\\'rrrlrkt'i ¡lorrt'r ¡rl,rrtl, orì llì(ì Nolllt lslrtntl ol Ncrv

Zt'lrllttrcl, lrt'¡ilttt l'.( rì('r ill tttt, t'lct l r rt itl' rrl | 
()\9. 'l'ltt:

Ir()(llr!'tttÌ lrorizort:, llr(-'itl irl)()ul 50() rn tlc¡rtll, lt¡ltl luc
I't'rrt:r :rll1, rrs:.tlt'ilrt t:tl \\'rl lr lr r,r()nlir(:t lrcl \\,(cn rr volclutic
I'rr'r't lt :r¡t¡l ;ur ir'¡runllnlt'. l lrt'st' ,/()n('\ l('n(l lrl lì:¡t'tt
lrilr,ll lrolizo¡rl;rl per'¡rlr:rrlrilrlics; tlrt' llc¡nrcir[]ilily
llrit:krrcl,l, Irr)(lu(l lor tllc rc:;erroir ttnrls l() v:uy
l,t'trrt't'n l0,ilrrl lt)0 l)rrr. I llt iriti;rl lr¡rs,: lr'rììl)(:r¿rlrut:()l'
lllr' rt'.,r'r vrrir rr':rr :tl'ottl .r6O"( llr'lor'r' l:tr¡'t''st';tlr' llttirl
I,t otlu,'l iorr ;r lroilin¡l /()n(' c.\islc(l ;ttrovt' .1(X) rrr rlclrllt.

llr tcil)()nsc l,r crIloil;rtiorr iuttl llrc rcsrrllirr¡r.

lrtr'lisut(' rll;turlorvlr, lllt' ¡11,1r ¡rlul,t' zottt: cr¡t;ttttlctl
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rl()\\'n\\ltt(1. I lì(' ttl)l)('t l)ittl ()l llìt:' ,'r)r(' l)('(';ttìì('\';tl)()r
ilonlinltlctl, rr lltlr' lllt' lotvt't lìiu I r('ltr;t¡tì('(l lir¡rritl
,ltlrllrutt.'tl, I tr.i.') tlltt:.lltlt':. lltt'tlt:lrttlr's rrlrst'¡tr'tl tlì llìt
t(.\(ìr \()ir, l l¡t' lrr. k ()l l)r('\\ilr(' 5lrrl)rli/irltr)rì lrì lll,' ltr()
¡llt;tse .'ott(', ¡t'r,illl', ltolil iltlr'r l{'tr'n((' l)('l\\'r'('il

¡rr t'tlrreitr¡l rrcll:,. I lre ovcr lrr¡r ol llrclr z,tn,':, ol rtl lttcnet
,l()('\ il()l lrllorr llle llrlr'r'lrl r'((rlLil1'r' ()l ,lr'iilil llr.rl $orrlrl
ltìllillliliil llrr'\',1ilù\ iil llìr\ ill)l)rr /()rì('.

\\'tt lt t¡lt rt'¡t',t'tl I lr¡rtl r'tl t ir( lt()n, l lrr",tzr' ltrtl r lr¡ror

r,:tlItiìll(ril (ll llrc \l('iilil ,/r)n(' lt¡trc iltultlt:,,:tl ltl
\\ rrir ;rkei. l n | ()(rtl. l ltL' I llrr nì1! cnl lrtl¡tr ol t lrt' I'r o,lrt t'tl

Ilrrrtl:, l't'nr'rrllt rttt rt',r',t tl, rìtrrst rtt'll, :llrrrr('(l r'\( ('\\
t,tr'iilil.,'\t ll¡rrt lirtr' ll¡r' rrlrl,'r r'{)1trililr., Irì tlre rr.,'11..

lulttlctl lo tll',lt¡rIcltt, lrlttl i¡llelltttl lltlltl llttrt rrttlìt¡l llìrl
rr,'11.. lrr'trrr'r'n rlillr'tr'tìl lt','rl zrlttt". lr('r',ìtìtr' ('(iltltìt()tì
((;ruìt r'r lr ., I()¡ì.1).

A B

ll4trt:¿:ht J. Lr¡t¡trrr;trrtr ¡nttl G.S. Hr¡rlv,t¡ sst¡tt 30/

re¡rllrrcrl lrlnìo\t lollrlll lrv tìlttllitl t(,l.ltiltlic (( ìr;rrrl cl lrl.,
I 
()t'i.l)

Ilre Ilc:;:;ul() t(.(lucliolr ill Wlrir.;rki'i llr.; t;nlcr,rl
etlrsitlcl.rlrlr'lrl,tlrolo¡1ir ;rrrtl ¡Ìt.ot.lrr.rrrit.lrl elr.rrr¡it:s in tlrr:
Ircltlby'l;rr¡llrlt g('r)llì(,nn¡tl :,r,:,lt'nt, trlrorrl t) ktìt t() llt(,
i.()rrllì('itsl (i\llrs, l()Hl.lt; I lc¡llc\ ,t Sl(,\\'itr.t. l9¡il). Ititl I I

(()¡lìl).ucs tltr lluirl rn(ì\'cnÌcnl,rrrrl tll;rrit(t('tì\ti,'s rvitllil
Iltcr;\'itcnt ilt I()(ililt(l l')/1.1 .I¡r I9(rl(Lrrrrlcllì;ìlu¡itl-stirl(.
t'rll rtl i t ion:; ), ltr)t r.l)t i¡ì¡ :, tl ir,t llt r lÌ< tl rlcc¡r clr lol itlc \\,ut ct.:,

:tlrtrtll I lttr rnilr !tirrs ()l t llt: I ltttlrlrr.t \y,;lclìì. Stt.rrrrr r rsirr¡,,

l¡()lll ;t tl,'t'¡' lrvo-¡lll:tr.t' sv-lctll I,r'tìr't:tl('(l sttll;rlc
lllc.u l,olltlt'tl rvltlct r trv ltlrsot ¡rlirlrr irr :,lt.tllrlrv ¿lr'()urì(l
\\ltrct lulrl t:ltlol itlc I,ullltl(Ì \\'ltl(ìtii lr1, lrriritt¡l u,itlr
r'lrltlr rtlr' rvrtlt'r .

|)rllirrr, It)7tt I()l'lI. rtr l l(':ltll ()l l)t()s'ìltttt tt:tltlt:lioll
lcllrtctl to Wrtitrtkti ¡rtotlttcli,rll, lllc t'lllolitlt sptirtg,:,

irlorìft llrc rvt':.lt'llt llltltk:; (rl lltttllirtit (lisiìl)l)c;ll('(1. ¡lr

;rtlrlilro¡r, tltc tt¡rllorr ()l \l(),ltÌt iltetcttsctl 5 lo l0 tiltrcs,

LUtìsltrtìllitll\/ itì('t(';l\iltt'lllr't'rlltlllì('íllì(l lt'¡ììllt'l:tlt¡tt'rll'
lllc slciìilì-lr('ill(rrl \\ill('ls (llclrlcV.! Slt'rr';ttl, l9t'l l). Âr'

',lrr,tvu sr'lr('rttitlie;rllt, ilr Irill. I l, ,'rl'ltril:tlioll ol lltt'
rrt:irllr1, \\/lrirlrkci li,'ltl tlllttt¡lctl stllr:;llt¡lli,tllv lllt'
r.()n\,('(.livt: lurtl cllclllitlrl r'lLrr:rt'lt'r'i,.lit'i ol lllr' l ittlltlttlr
r'.c(rl lr('r nìitl sy'.1(tttt.

SV 
^ 

ll l Sl'lN( 
' 
I, l('1,,1.¿\ N l)

I ltc St,lu l:;c¡tllr IÌc(.)tl)clnr;rl licltl i:; lotlrtt:tl irr sorrtlr
\\'c:.1 lt:t lruttl. Llt:i,t:rt \\(Ìll:, ltitvt' itlt:rrrilit:rl lr llit,lr
l(ìnrl)r:r;lllu(' t(':i('r\'(,it (.1.10"( ) lrclorv (i00 rrt rlcpllr. lltt'
r'.t'ollrt'¡rlrlrl llrritlr lur'u\t.(l lo lrcltl lrcslr rr;ìlcl llt¡tt is

¡ri¡rt'rl lrr iltlrt lr1, lorVtt., l,r¡ :;lìlte(' lt(''ìlr¡tll. lrì ir(l(lilion,
:.onrc r¡l llrrr ¡rlorlrrtctl llrrirls lurr r¡r,r:(l lìrr ¡1.'rrr'ritlinp, lJ

lr4\\/, ol t'lcL'lrit'it\,(Ilr:rs:,olr t't rrl., It)77; h.jtrrrrn t't irl.,
I9¡i0i ( iurlrnrrttlsson cl itl., I9iì.1),

I llt' rvt'lllicl(l (()\,r'r\ iuì iut'lr ol lrlror¡l 0.(' hlrt'
(( itrrlrrrrrtrtl:,sorr ct lrl., l9¡ì.t). (icopllyslelrl strrvcys lurvc
:,llorvrr ir rcs¡slivitv lorv (lcs:; llllttt -5 olrrn rìì) ()\,cr ir rcl'.i()lr
ol lrllor¡l 7 krn'. l¡l llrc srrllsrrrl;re c ont: ( n(:()lrrl('r's l)irsirll
llorvs,rrrtl lr.r:;lrlt llv¡rlor:l:l;tilt:s.l'trrrut':rllllilyrslìtitì1,ìrilv
;ll.s()(:i.ìl(:(l rvil lr t ()rrlttt l s l)cl \\,('cn I lo$,i, l llt\'l u r (:s, iilì(l
ittltusrvc,: r¡rlrusivcs iue c()nun()n lrclo*, fi(t0 rn (l('l)llt
( l;r',rrrzsorr, I 9ll.Ì).

( ottcc¡rl uitl nro(lcls ol tllc Sr,;rrtst:rrgi I icltl llrvc trt:ctt
rlt'r,r'loPccl lrv l:li:rssoll t,t lrl (lt)77), hj;tr':rrr r't:tl. (l()¡l()),
ruttl licgrtlltrlo ( I ()li I ), I llct' ¡rosl rrll\lt' I ll¡rl I lrtr syslcttr ir;

Icrìllittllc(l [ry ritirrl¿til lro¡n ir nr()untirin()us iu(Ì:t s()rtlc 2()

Lr¡r lo tlrt'cilsl. l lrc \\/lrtcr l)creol;rtcs to lrlror¡l J krrr,le¡rtlr
rtrttl i.: llt';tlt'rl .r,. it I lrrtt',. tt,t'ql I lrt' l lrrirls ;t\( r'tt(l ltl I ll('
Svrìr'ts(rllli irr'(':l l)(Ì!ì¿ilrs(Ì ()l l)u()yilrtcy, tlt'vt'ltl¡lrttg it

t()ilvt:t:lior'r (ìcll (lrifl. l.l). IIri:; t:xIlltttts lltt' ltt::t¡ ir;tr
I llttt t¡t;tl t oltrlil rons irt I ltc I cst l r',rit . i\t:r:tlt.tlittg lo
lìt'1'ltllrtltr ( l()lìI ), lltt'tr¡rll(r\\'/()ll('t rtllltl lrt't o¡lllltctl lt¡ lt
ilìirl()r ilc1il.\,crli(itl l¡ttrll l0cltlttl ttt'lt¡ rVt'lls l, l,;¡lltl l0
(l;itl, l.l). 

^ 
srtutll lrrrillrrlt z{)tt('i'. irrlirtt'tl lo t'risl

lrt'lrvct'rr.l()() rrrrrl.l(X) rrr ilr tltt'viti¡tilv ()l lllis l:llrll.
('(lf lillct ll0rv ol 'il(';ìlll illl(l lit¡rrrtl s:ll('l o('( rlr'; ill tllis
Irvo ¡rlutsc t t'¡iiott.

,\ clr¡rrot l lrr'l*cc¡l .l(X) lo 50() rll tlt'¡lllt, lttttttt'tl lty

c
lnitial

So¡ l¡vol

-5OO rrr

19 t2

Sco lovcl

-50O m

vapor -domrnalod p] traurrr

L.N lrquid..domin¡t¡d lwo- phosc

l'iut¡rr',1 ljr't¡io¡ llrlolll tllr' \\;rl;rLu tc\ct\,ìl lt tl, n;tlll.tl:,Ì:tt('
rrrrl irr l')7-l ( I r, )rìì ( 'r,ilil r't ,rl , l')ä.1)

lll lt)6i, lltc lrtlun'itir ol tlrt'lrt,ltl st;¡lrilizt'rl Srlllr
rvclls lft:rlttr¡t Itonr ,lurllrrrr ,/on(':. ('r)nllltuctl lo sllrl* ltrr
incr cilrirr ut I lorvttt¡l cnt lìilll)\', t'r,r,ltl tnrll\, ¡rr otltrt.rnl,
rilrllcrlì("tlr'(l slciu¡r.llt'$tVt'r, ilì ilt()!,1 rr.cll:,tllt'('tìllìitll)\
kc¡'t 1¡¡r'¡,tl,,t¡'. lirrrrllv t(,;r( ltill nr.irl\, tlr;rr ol lir¡rrirl
tt'ltlcr, I lte l)tct,r,ilt(, plrrlilc i¡l tlrt' t(.:(.t\(lt¡ clclr¡li,
itltlicrrtctl lltt' trrislcl¡t:e ol lt r,.rllor-,lo¡tti¡utlc(l,/(rtì(,
orctlf itt¡'lr lit¡rrirl tlo¡lrutirtt,rl t('lir(ì1. i\lolt'tlurn()ltl l ol
lltt: ¡rtrtrlrrclrl llutrl,; rrlilin;rtr,rl lro¡¡¡ ¡11i,- ìorr'i.t tcr,ttrll.

¡\s lr lcsull ()f llrt,¡e.ct\(rl l)t(',srut. lc,.lut:lioll,
llrctc llirs lrtr,ll silililidiìnt 1Ìrorrrrtl r;ulìr,i(l(,n((. lt
Wrrir;rkcl. llrcllrrlicril .,ilul;t(:('rlt.liun¡lrll()t)s,r.()t¡lult\i l()
('\l)('( t;ttt()n\, iut'orrlriilt. tlrt. rrclllicltl (l.ilt. l0), I ltir, i:,

I'rlsrilrly lrcrlrr¡rt, tll tltt. ¡rr (.s1.nrc ol lrillrlv t onlIl t',:,ilrlc
lìunrict' lrrt',t'i,r in tlrt ltrt'lr ot lrìlrri¡rtultr :,ulr:,itlt:lrr.t'
(Allis, l()lì.llr).

l'rcscnll1,, lltc \\/lriurkci lcrcr voir i:t lrt.irr¡' rt'r'lr;rr¡'t.tl
I'y tlcc¡r lt()l \virlcrs;rrttl lrv coltlcr slr,rllorv grorrrlrr;rltrrs.
Sitttc l()(i(r lllc nlrss crlllrelcrl llolu tlrc sv:,t('rìr Ilrs lrt't'¡l
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r'()nrl)l('\ily ol llrr'st'l)ll('ll('lll('lllt, ltlttl Illltl trl lltc ¡leoloritt'
rlllr({ilr'c:, e()illr{)lli|lll llrc llr',tl ;t¡ìtl ttlll';r, lllllìil)t'll ¡ll {llù
Itytìttltltcl¡illtl (()ll\,'r'lt\('r,\:'l(lll:, r((lllil(:' lllr'tr:,t rll

iltiìrlt('nlitlicltl l('()lr, I() :,iltrulrtl,' ;rtìLl ¡rr,'tlit't lllr'tt
lrt'lriti,ltlt illt(l('t i'.i\'cll r c"('r \'()ll llllllll11'( lll('llf lllillì]'.
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I\4lrtltcnltf ir';tl rlotlt:ls ol ittr'¡r'tr:irr¡i so¡rlrisrie:rtion.:tlultl
lrc trpIlit:tl lrt Iltc slt¡tl\'ol llt('s(: syslcnls il trn;rrlt:t¡.r;rtt.
,l¡rt;r l;cl \\'cr (' irvirilirl)lt'. \\'lrt:lt rl¡tllr lrr c ieilr'ùc, ,;rrtt¡rlt
rìt()(l(ìl:l cln l)c rt¡r¡rlit'tl, lts tlt:,t'trrst:tl irt lttt lrccorrr¡lltnyrr,',

l,irlr('f (llotlr';tt s:;olt t't lrl., //ll,r vttltttttt'\.
,;\s nrrllr' ('()rììl)l('l(Ì l icltl rlrrtrr scls lrcLo¡rìc rrr,;tilirlllrr il

rrtll lrr' ¡ror:rtrlr' to r.ilt,l,tlr: l ltrt ( ()¡li {tl)t tt;tl Itt,ttlt l:. Irt irt¡i
tlcr,,'lo¡rctl lìr i¡rrlrvitlt¡rrl ltyrllt'llt,ttlltrtl syslcttìs. A
clrrtltrllY tlt:sigrr.rtl nr()¡ul('rnlÌ |]r()LÌr:lrlr, irrclrrrlirr¡l

¡'co,,lrttttitrtl lrrìrl tt:st'r t'tltt ,'trtiirtect ttt¡' rtlcir\t¡lctìrcltls,
rrill lrc lrcr(':,\.u,¡' lrr olrl,tirt lltt ttt¡tritetl itll,r¡lr,rli(rtr.
i\l;rtlrt:nr;rtit'rrl ruorlt ls, c:,1)cciirlly nrrÌìt't ii'irl (:()tììl)ttlcr

r'()(l('\, (()ul(l llrt'¡t llt' ul;t'rl l0 c:il;rl)lislr lltc illtll()¡ lltttcc ttl'

1livcn tc:,{-'r\'()ir l)r()(('ss(:s itl lltt'tlt:olltcltttrtl:'y:;lcrtt rttttl
tlt:r,r'ltlp ir e(Ìilc(l)lilitl llt0tlt'l lll:tl ¡tllttls lltr: tlitl:t
rì)(r:r:,u|i:(l i¡l tlrc licltl. l lrc trert :'lt'¡r $ottlrl llt: ltl r'r'¡tlltitlt:
:,('\'( r ltl I lilitl ¡rt otlttcl r(ril. ilr ler'l i()lt s(('tl;lt ios lttltl ltr
t':,llrllllslt lltt'rr'r.t'r'r'oit ilìiulirùrìlncrtl l)lirtt lltitl it¡rlittti;rs
lltc lr'tor(r \ ()l llrt' ltt'ltt strllt'tl ilt lllt' :,t¡llt;ttl lttcc.

,\('K N()\\' l,l.,l)(,l\l 1,,\'l s

\\'t'rrortltl lil.c lrr tlrrr¡rk I csllr'I lri¡lrltrtkr' lttttl \'l:rlY
llotlllrr:,r,{)¡r lì)r tlrt'ir lr,'l¡r in ¡rtrttltttl¡rlÌ lltt', pirIr't, I lrir'

rrork \\'irl, \ul)l)()rl\'(l llrrort¡'ll tl :i. l)t'¡rltl'ltrlt'ttl ol'
I rrr'r'r'r' ( ()ntlilrI No l)l: 
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I nt¡,r', r )llttt' ol lìt'ttr'tr;tlrlt' It'Lltllololr, I)irt"iorl ol
( ir't,lll,.'r'¡rlrl I t'r'lrttolo¡,t'.
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\.Ir\'(\ ilì llL¡tl lr,til,lr'r. I l. lltitt, rtllrl l' lliltl¡l(ll (((l ), l"]r\\
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rLrtlirrnl¡ttlrttrl ltoilrrr¡,rrtl (oltl \\irlrr Irlltvir tll, t(trt)l'ti(t()
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I'ii t lllul)',., lt tltr'llrrlrrrlr,l,\ ol il¡t l.rrrlt¡tr.t (i,.rrllrr'r¡l;tl l'Ltlrl
rltt( lo lr\trl()tlltll\rtì ()l \\';tlt;tl:{ i I Vol,.ttt ,\ ( ,r'Lltlt lir"L l

I ) .l:.lli r .ì l.l
l. t.\ti,\N !l l' lrl l.\'i'ìr)l.l I ,\ ll\lll)1 )li:':ì()N. (;li. l')lt)
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