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In.:titttt ltir (ìLt'ltlt.L.til,, II.t ('luu.stlt¡tl, t'.(r. ß¡tt t).5ì
l,.l.it)-l ( luu.stltul /t'ltr'rl,,ltl, lt.li. t,f (;(,iltt(ttt,

Sotttr ntcllì()(ls iìr'r.r irr usc lo cjlt¡n¿ìlc l)itlc(ìl,,collrt:t.rtnrl cotì(ltti()nr.i. ,l,lrtt1,

¿¡l)l)l(),\illlill(Ìrl lot¡l:llly llìc tllllrrirl (livorsity rrr l)r'{rpr,rlrt,s lr¡rtl (rrvir.()lrrì(Ìrìlrìl
t:rliltliliorrs rlrrIirr¡r tlrt: 11t.olo¡iierrl lrisroly. wlrt:lrrrs tlrr,¡31:rllt,¡1i¡rrl t:orrtlitiolls;rrc
rli:rctrsscrl t:llrt:r!l¡ctc, ¡1r'r't'ltcrrrtr;rl (()rì\tr,r¡il1\.ilr.ilLfuillrr¡rlt.tl lrcrc.'l lttl tlcl¡.lt:c tll co;tlilir'¡ttirl¡r ol tlr¡llrrrc rììíìltcr is nrosl lrct¡rrt:rrlly r¡sctl ¡r
l)íll(:()Llcotlìcl'tllltl sltttlics. St'vcuLl irrlt r'¡rrc(ilriotì nt{ttltorl\ ll;tvt, trcc.n tlt'vclt,llccl lll
rvllit:lt ttltktlttrvtt lor'ltl cl'lì:r'ls lrrc irrr¡rltr:itly irrvolvrtl rlr¡c to tilr: rlirc¡sity ¡l tlrc.¡il;¡¡¡1
t't:¡ll¿ìilìs ttnrl tlrtt silc s¡rct:ilir: t'lrclllir',rl;rrrrl rlt.positirtr¡rl lri:;t¡tl,pl lr r;crlirrrt,rtl slrrtr¡tlt:.'l llt: lttttrl()¡icltizlrliolt lcrìrl)(rtitlurr ()l'llr¡itl illclilsiolrs is vcry rr,,.'riliu. t() lltr,clrc¡¡rit:irl
cornIrlsrlit'lt ol llrc inclr¡siolls. 'l lris ¡tro¡rq.r.¡t, lintits ils tr¡r¡rlic;rrion r,¡rtrl it nt()t(,tc¡iioltltl scitlc. Slitl'lc isoto¡rt: r'xcllrrr¡1t: r(il('ri()ns t';r¡r trc cllci,:t,:,1 lry rccrystitllrsirli()¡
ot cllt:lllicitl ltllclitlirltl, s() llì;tl llrc rcsrrll is tlillieull lo irucr.¡rr-ct irt s,,u," t:;rst,s. I lrt,
tlrlt¡1cttt:sts ol solllt:;ttrllri¡lcrtic rnrnclrrls rvitlrin tlrc rr¡r¡rcrrrror;l lt:rv kilorrrt:ttrrs tlr,¡rllrIt¡tr llccrr ust,tl sur.t:t:sslully. Iltlut,vct., llrt. tlc¡rcrrrlt tì(.(, rì1. lllt. tltr¡slol,tììitli()n
lrrìl)('ritlll() (ìn lintc tlot'r nol \/cl:tll()\\,lr ¡,,t:rrcr:rl;t¡r¡rll¡;¡litl¡t, l.l¡c lr¡t¡llir.lrlloll ol tlrt,tliflìlrtlttt t'ttlltlll,'liVc syslt'tlìs lo r('('r)rslrucl llrt'corrlirr¡l lrir.lory.,ì''rt,.o,k l;:rrrr¡llt,
t'it:ltl:,, ltlorr¡i sillr rlre rr¡rlill lrislrr¡\, Irrlr,otcnll)(.¡;ttut. ì1,,,.1,,.,,i,r, rl t:irr.lt .\yr;lctìì ts
l ¡l rn lv t losr.tl

Âllitrrrs ¡lli:ltltlos. illllil¡lìl('lìl('ctlt ui.() l)ilr';l ('t;litìtitlivlt:, tlt: t'()ilrliç.ot':; ¡t;tler,¡,.crrlt:r rrìiils,:t¡lttltittt;ttil ¡rIrrr,sr.it;rrrrt'nt'.;t \,.ui'l\..to lt:tlut.:tl,llu. ¡tt.o¡tt.i,.r1,,.¡1¡',,,, .ts t.ntli1,t.:
;tntllit'¡rl;ris rlr¡l¿r¡ttt.lr lrrslorilr ¡icolirgit.lr. lrrr<¡rrirrrl,r lrs t:orrtliçrir:s gcoltiliiclrs sllo
tlir;,'ttlirllrs cnì oillt():; lt.ill)illlt()s, (),i ltsl)r,r,l0s gt,or¡rritilit.0s slt() s¡rlit,illlttl0:; lrt,sl,.
tr lrlr:rllro.
N()s (rsltl(l()s ¡lltlt'o¡',t'olt't ttt¡ti:, r' uliliz;trlo, ,-:olrr nllris llt,t¡rriirrt.i;r, (.1 ¡¡r¡ rlr,Ilttlrtttttzlì1:10 tl;l ¡llltti'li.t oll'lirrit;r. \¡l'tri():. rili,lrltl,ls tlc i¡ltt',1)tcllr\:ít() ttìl¡t sirltrrlcscttVtllViti0s, tloli r¡tl;ti:; ()\ t'lcilol lotltil, tlr'scollltccirlt)s (.slit() t,r¡r,.lr,trl.r.irlr¡rlitil;trrttillr', islo tlt.vitlo ir rlivt.rslrltrtlc rlt,tt,:.to:; rlt,¡lllrrrllr; c tì lristo¡.i;r r¡trirnit.lr t:
rlt:¡r1r5¡c¡1¡¡¡¡'¡ ,.sllccilir:lr .lo lot':rl tllr lulroslnt tlc st:<lrrrrulllo. A lcnll)(lllult tlt:Ittlttl'rr',ettiz,t1¡lrr tllt: i¡lt lt¡:'ocs l lrlirlrts (' nnul() st'ns¡r,cl ri r tlntpo:;i\'ito tlt'sllts int:lust,csllsl:t lt¡oPtit:tl;ttlc liltritlt ¡t stt;r lr¡rlit:irllrt) nurrir t.strrl¡r nririi r,.¡li,.rrr:r1.,,\s rcrrq.¡t,s tl.i¡tlt'lclit¡tlrio tlt: irofo¡ros cslrivci:; ¡rotlt'rrr ¡;c'r ;rlì'l;rtlos ¡,,,1,, r"c,isl¡lizrrlrr. 

'rr ¡,.,¡¡,Itllctltq::ìo t¡ttittlic;t, tlt'lllt,tlti (lrrc. ()r' rt'sullrtrlos s:trl inlt.r'¡lrt.flrtlrs eo¡rr tlilicultlrtrlr,,
t'ttt;tllitttts (;l\(ì\.,4 tli:tgd'ttct;c tlc ltlgrtttl; ¡rriltcr;tis.rrtfi¡,,crros n()s l)linr(.rr()s I)olr(ì()stlttiltìt¡tcfttts rit,¡rlolrtnrllrlltrlc, ltllr sirlo r¡:;lttllr t.oln su(.(,s\o. l)ol.i,ltt;r tlc¡rr:rrrltìrrcitr tl;rl(ìtttl)('ritlrillr tlt, ltiilìsl()nil;tçit() (,ilt tr.ltrr,.lrti it0 lclill)() tìit(, lì(:ilililc lriilrllt Uilllr
;t¡rlit:itç:iro ¡lt:rltl. z\ lt¡rlicrtr,ritt rlt'rlrlì:r't'rrrt's sisrcrrr¡rr, r';rtliorrlir',,s l,rurr ir r(,r.()¡srr.lr(.ir.
tllt lristillut rlc c:;lti¡tnlcltlo tlit iun(),\lt.lt tlt,rotl¡lr lolnt,t.t., i,,,,llun,,,lt,.r.orn lt lli.;lt.rr.i;r(l('l'()cliltlit¡rc¡tl0 qlil(l¡('tìl(':; tlt'¡lrlcolcrl¡)('t¡rlulir:i, sr't.:rrllr :;il,ttr'llr lo' l¡r¡r(.r¡(.rlr,
lt't lurrlo.

lN',t ROt)U(:'¡'t()N

'l'l¡t'cllrlrls lo ln¿rp llrc llclrt ll¡ry trr.tl¡¡rl llrc lil,lrc
t'¡l¡tlllt:,i otì('lo tll;trv lr t(rulilt l)ictlut.ol llrt. lrt.lrl l,lorv
tit'¡l';il,r.ol llre rrr't,;rrr ll,ror ;l; rr,t,ll trs ol llt(.(()tìtuì(,nts.'l lrc rt.¡irrllrrilit'r; in llrc ll¡t.nrlrl slnr(.lll(. ()l tltr.
()t'('itìi,, r:¡'sl lcltrl t. lt sirrr¡rlt' t(.litl¡()lt llt,lu,t.crr lrt,ltl ll.*,
Ittttl;t¡ic ol ll¡t'rrt.t.lrrri( r.ntsl, so llr.rl tlrt.¡lrlt.o lrr.lrl llorvttl 1r¡¡,¡¡¡iç iut.:rs is lt()l \/r.rV (ltlltcull lo 111.¡1.¡¡¡¡¡,,,,,

lltt' ..;r¡rl;tt.r, llt.;rl llo ol llrt, t.orrlincnllrl r.rrr,;1,
Ittt191'1,1'¡ , (l()(,s il()l I cl lt', f lr sirillllt, I inlt. tlt.¡lt.tttlt,nt.t. t Ìtc

( I r lrtlr¡zrrlrl ¡rc.l;r l,lt,visl;r)

¡lrt¡,, 1r ntot(, conìl)licitlc(l tcclorrir. l)t.o(.ljscs in
(()nrrc(rrittr¡ ¡'¡1lr r)lilrc,r.ritllrs ¿'rcl t.llisi,rrs lts rvcll rrs
()l()ll('l¡t'sis lt:;trj lo tt lriglr ri¡ tcly i¡ lllc lllcr r¡llrl sll.,t.lrrrt,
rrrrrl in llrc rcsrrllirr¡i srrr flrcc ltt,;rl llou,_

lll stlltlt'iltcit\ il l)itlc(ì ll(:lll llorv r:oillrl ltc ttr'lrliltrlcrl
(lluntt'lrlrrtlr, I()li.l¡ lry lrllIlyir¡¡r lrn irrtcr¡rrctivt.r¡¡t.tltotl
I. csli¡¡¡'¡¡. llrr.tlt.¡irct'tll t.r,lrlilit.;rlir'1. lr,tl lr llt(.1,t:tl
r',)n(llt(li\ity tlt.rircrl ll,l¡t lltc rr¡lrr.trl l)t()l)(.tlics ol lllr,
trlt'ls. llorvt.t't.t lo r'ir.¡1,, ,'r.. lltt.t.r¡l¡lip¡,r1, p¡ t¡t.ttl\
llrt'tlrrrrlit,s irr, tlrt.tlrr.rlrr:tl r,.¡iirrrt.rvillrirr tltt,t.rrr:,1,
s()ilte ill(.llt()(l: il(' ilr lr\r. rylri,..ll ;rrt. s'rl;rlrlr. l.l



)t4

c'rli¡¡ìittittg lcllÌlclltltll(' ¡ttlrtltctlts itt tltt l)llil
(llrrrlctritrtlr ñ Slc¡lctrrt, l()¡i(r). 1 ltc:;e lltclltotls ttlilizc tlre

tlc¡,,rcr' ol .o,tlilii;rliorl ol 1)lf'llllic llliltlcl , llrrltl
irrclrrsiotts, ¡it:ot ltt'ttttcltl tt'ilt liotts, lllìtl';l()llttltlio¡t ol
lrìin('rlrls lr¡rri Iirritllv, r;rtliolttt'l¡ lt ,lltlitt1l, lttltl Iltt'1' t:;ttt

lrr: rr¡r¡rlic.l lo st'rlilttt:ltlltty lìit'lill\ lttll tlltl\ lllc lltsl

rrrtllrutl t.rtt lrt .t¡,¡rlr,,l l() .¡\'l,litllill! ¡or [:,
lìt:sirlc pt:olo¡'itltl ltsstrtll¡rliottr', t'.g. lltc stllr'iitlt:ttr:t'

lli:,tt'r \,, tjl)lill Iillc, ;tltcl lllc rllil\illìlllll l)tlr iill, ('llt ll

¡ucllr()(l irsstrttl('s \1llli()ll:;:;irrr¡rlili,'tl torttltlit,tt:, rvltitll
lrllorvs il lo:,('t \c it:,t lltr:¡¡rr(,llltl!l .tt ,1 slrrrlli, lr)t.llitl¡1.
'Ilrc lr;tr;it ltcoulrcttti(itl r'r)rliittltilll:, ol Ilrt'

¡r;rlt'rrlt'olltt't ttt;rl Iltt'l llotls rl'llii ll :tl)l)l ()\¡lllillt' lllol t' {)l
It':;:; ¡root 1,7 I ltt' tlitl lll ill tllr cr .,it t' ilr ('ll\/il ()lllìl('lll.ll
Lottrliti,rr lil| irrL(lltllillt'tl irr tltt: Iollorr'iltll.

I)eglcl ol t'r,ltlilit'itliolt

I lrr' .r¡r¡rlit;rtiolt t¡l lllt tler'lt('c ol i()illlltr'¡tllolt ,rl

r¡tl,irrìir' ltl:tllr'¡ lì.t\ tttr'ir,'tl l).lllr('llllll .lll('llli(,ll .L: .1

ilr('itillr (ìl (':'llllilllllì1' llrr' t ttllllttltlltl lti:;l,lll ,ll

:,r'tltrilr'trl¡rt V lr:t\itt:', lrt r'lttl:;c lltt tlr'l't t t' ol t oltlilit ltlitllt
i' rrr;rtrlr, ¡ttlltttltt,.rl lrt' lltr' lt'tttl)('lilllll( ol lltt'
(il\it(rnnt(rìl lrilrl lltt tltt¡ltli0ll 0l (')l)():il¡l('ill llri:.

l('nrl)( r:rlllt('.
SL trt't :tl rtt('l ltr)rlt; \vr I ( tlt'r't'ltt¡tt tl I o¡ I ltt

pitlt'olÌ,olltt'ltt.rl ittlctlrt.('litliolt Ilollt tlltl.t trl tli:'lilltl
llr:;i¡r:; irt rvlticlt lot:tl t'l'lr't l:, lltc ill:;() r¡tvolr,'tl. 'l ltt':;c
Iot:lrl clli'el:;, c 11. rlillt'rt'¡ll I)litlrl tcllrltills,tlltl tlill,'rt:lll
yir'ot ltt'tlit::tl r'ttt,it ottltt,-'¡tl (;tlìll()l l)r' \ i)llsi(icl t'tl rvit lr

l;r rrr ¡rlt' il riìl lìr'tìl ;ll icltl tttcl lrotl¡;.
'l lrc cottt¡rosltott ol lltt' ¡rl;tlrl t()llltlltlllili,'r.; ltlt:l

t:lurrrgcrl clrrrirr¡t lltc lvoltllitttl t¡l lltc flotlt (Sllrclr t'l lrl,,
l9lt.l). llt¡tiill' tltc Lorvt'l it¡ltl \4iiltllc l)t-'v()lllll¡l
I)siloplrylt'r. lìrtttt'tl lltt clttlY toltl tlt¡rttriil:;. llt'tltttse ol

l)r()lilir ¡rl:utl ¡itrlrvllt olr lllc eottlittclll sitttt' [.¡l¡rtrt

I )t:vortirul, t ir:lt ( ()itl ,lc¡to:lils \vclc ft'l ltrt'tl lry

l,t'¡rirlt'tlt:ntlrolt;ttttl Sitlillirri:t itt sivltttt¡),\ tll) l(' lll('
l Jlllrt:t ('iu l)()tril('t()rts. llcl\\'('t'tl l't't ttliitll lt¡ltl Lorrtl
('tclilcc()l¡s tltt: (iyttrrltts¡)clllls [)c(lllll(' lll(rl(' ittt¡ltltlltrtl
¡uì(l silrcc llrctt tltt ri,'lt Âttgros¡lcllll ll()lils l ll('\/()lllll'('l
tlì('()rfiuri( nr;rlt'¡ltllltt ¡ttt:;tlrtt istlrcvttrictvittllltllltl¡ll
rylti.:ll lclrrls l() ¡tr)tC ltcl(.1()g,(:¡(:il)'ilt llrc l)ll¡tl t('n¡ilitts

ilr llrt'r,tlr¡rurt:r qcolortic;tl lrislor y iltl(l lìì()rc vill iclv ill llll'
crÌvr()nr¡ì(nlirl (()tì(liliott\ ill rvlticll tlillì'rt:rrt l)llllìl
( (rlnrìrilililiIr ;rtr' lìr( s('tv('(l

Ilrc rirlr tlcposil ol ot¡'ittttt lllitl(Ìliitl itt 'rr',tttt¡ts
r csrrlts ul s()iìnr i, ;ttttl llrt' ¡rl;trtl tlcl t il tt:. rvltrclt is eovc¡ ctl

lry t:llrslir sctlitttt:ttls:ltl(l l)tltictl, lirrrlls (lisl)(ls((l !:()llly

lì;lrliilrri ¡¡t:;etlit¡¡t'ltlltlV lot'll;. l'lrc l.rll,,'r l)lltllt l('lrlililìl
iìrr' rr\l)o:ic(l 1() s()lllc lÌt('(ìlìlllìi(',ìl llcllllllclll, lo lllt'
oritlizirtp ittnìo:;l)ltcr'(' itttrl l() lrltt:lcliltl llùlivilY ill tlle
slll l'll(:(' l llt' t'tttttlilltllls olllt lltvottl pltrlitlcs tvlliclt ¿rtc

t:s¡rtti.rlll tr':i¡lclrl, ('.f. I)¡ttkl;. 'l lrt'¡t'lìrtc, lllt oligi¡rlrl
()rg:urir' :,il1)sllilrc(' ir; llol t'\¡tt fly tllc :ìillll(' il' ill lll('
s(Ìllll:i.

'I ltt' ¡'t',rtltettrit,rl rrrilitrr tlttttrt¡' tlt'¡rr':;ilioti ol lltt'

l'.ulirlt: lt,t,,tl",, rtrlltr'ellttl o¡l Iltt lìlt)l)(llit'; ttl lllt'
tolrl. ()¡l'ltllit r.lt'po:;ils t¡¡ltlcl l('ll(slltltl ltlrtl 'ttlr:lt¡ttltltt'
totttltlton', iìt('rorrrl)itrltlllr'llt¡t tltlttittt'itlllt¡t'¡l.t'ti:trltl

lt,tlttt lt¡:;tl I l()w t lelÌlItllll.ìtt()tìs

(ìll(rit¡ur Iii.lt :l\vltlììl):' ¡rttttlttt',: t:o:tls titlttll llì llsll'

:.rrl¡rltttt irrl(l ttilt()lÌ('ll (Slil(:ll cl,r1.. l()l"i)).

Irr'{rnì t lri.; Iollorr''; l lt;rl ('\'('tt n il ll l llt' s:tltrt' ol itlitlltl

lltlttttiltl, ('()¡ìl:l \\itll tlillL'ttttl ¡rtoIc¡li(s (l'lll lt':'llll'

Vrtr irrilc ir, ttr¡ttltlt, lolltlctl tttltlt:t :.ligltl ¡teitl tottililirllts.

lrut il'tlrc c,)n(lilt()tì't tttc tl(lllrltl ot rrcitkly illkillill(',

llllt¡tttitrilr lttttl ,.'iltlrtilt' ol ;t lt".'r ttt;tllttr'rl ';l:tl't' lttt'

lì'tr¡rttl.
'l ltcst t r;tttt¡tlt::; tlttllolt:.llitl(' lllt' illllr¡crrct' ol lllt'

ilr'it lillt liìle I'cotlt,'tlltt ltl t:tllltlili0lts oll lltt' lìl()l)(llie',
¡rl lltr'ioltl. ll i:, rrt'l I'ltll)li:,llìr'lllill ll !'cllt'l:tl lltt'lltrrrl Ilìt

llle ¡rrrlt'olltct ¡tl¡tl ittlt t ¡rrt'l.tliotl ol lltt' tlc!,ltrc ol t o.tlill

t:rlir,¡l lur; nol lrtr'tl lì'ttlltl ltlt,l lllitl s('\'(l;ll lttclltotlr'
\vr'r(' (l('v( l()lrt'tl ltolll tlltl:t ol tli:;tirtt l Itltsill¡ ilr s ltit lt

Irrt,rl ,llr', l: ,tt, i¡rr,llr.il.
ll l\\'1r ilr('lltotll' ¡tlc lt¡t¡,lictl l() lll(' :i:llll(' (l;llil :;cls,

rlilltrt'rrl l(',ull.. nr.r\ lr"'\'ltlttitl(,1 (llrlrrlr'll.rltlr &

\ìtrltllt'lot¡, l!)i('). I lrL :t",ttll ' (lr'lll()rillitlt' fllill lltt'

IIllll'r'l.tltll{ r'l,ttlirltr:,.ttt itt,',,,,r1,tl,lttlìltlll Nilll tllrllt

I r o¡tr I ( ( r'ltl l\' ,lllr ,l(l1lìt' ll;trllt:,. I l,t' lll('l l)()ll It)'

\lrtl,llttotr itl)lìr'itt, lo ltrt ltillrtl r.tlttt' lllillì lllt'

ilr('llrr(i l,v llttltltlrltllll trtllr t'\(('Pll(ì¡ì ol tltc IJ¡r¡rtl
(,Uit0t'rl(t(,.r', (;(¡lrt.lll lr,trll¡ . ()tlrtr ¡lll(llrltl,rli,'lr
ilr( llt(ì(l\ ltl:',, iu'lt'r' :tll lir lt'lrll1 rvtlltttl lllt' l')\\'el
to:rlrlit,rli()n rilnt( (\/, lrr t\ l)tircrlyi, l')¡i('), i.,. irl

rrrrun',trlitìt(rtt;rr\ l';r\rtt
,,\¡¡ ;trlr',tltl:trÌ(t lìiì:t I)r'ctt liitttt('(l t!tllt.t ¡lttlll,'tl I't

l\'llrt.Kt'rrzic .t l\,lcht.nzi,' 1lt)l"i ì) rvltr'rl llrt rt:ltr'littlt ol lt

lt rV rt()nlnl()il t()ttt¡rotrtttis tvlrit:ll r)(t Ilt tlttr ittl' lltt:

nrirll¡rirlio¡t ol lltc ot¡i;tttit ttliìl(li;ll, \\¡('ìt':;lt¡tlictl.'l rvtr

()l llrc rcitrlt()n:.t lt('|:,()tìtt'il,/;tlt')n, ill ( .ltt ilr lt lil(tllllC

¡rrrtl lrl ( ll ul ¡¡ l¡1i¡r:tttt' ltytl¡oe;rtl,ott. Ilrt' rlrirtl

rt;tr,lirltt (()llvcll:; ('titt¡' lllrrlliltolìl,llit ltr lriltr()lrlltlit:
:,tcroitl lrv(lr()(.llr()lr:;.,\ll llttt't' tt';ttliotlr; :ltlisll lllt'

Ar r lrcniu:, ( (lttitlr()tì Itotlt l'lllclt, ltorr't't t:t , Ilttl ¡ltc
('\l)oil('rìliltl llrtlor, lllt' rl0 tllllc(l ll('tltl('llr'y lil(l()l ;llì(l

llrt' :rt'lir,,tti,ul cttctrlli itt(' tl()l kllorl'll erlrtlly lltt'

ItL tivltlt()ll ('tì('tJly v iltt.. rvrllt¡lt l1v1r tlt(lr'll; ill ilt;l¡ittrltr,lt'
tlulittti ((ìitlili(iìli!)¡t llrc lr('(lr¡('ll(v littl,lt, lt,rrvcvtl,
r,.ui,.':, ovtr ir tirtì1'('(ìl :;rlv('llrl lcll:; ol ttr;t¡itriltrtlc (lcllcr

,! Slri11o, l()fÌ(ì), 'l lltr tr:sttllitìli tlt:¡rctttlt'tltt' ol llttr

t:oitlilit;rlio¡r rcircli()¡ls r)tt l)()llr lt:ttl¡lctilllllc illl(l lilll('
nritk('5 ('\l)('ritttt'tllltl sttttlics ill tlrt' lltllt'tltlotV tltt'st
tlil l icrrll.

l;luirl iltclttsir¡r¡

lrt rlt:tlly ttll lt¡lrtt'tltls, ivlttlllll ()l(':i, Iotk lolt¡ti¡tll
nrirteurls ()r rtlltt't:;, stttltll itltl()lllrls trl llrritl:; illl
I'illrltIl)c(l irr tlr'lì'r't. r'l lllt'l¡o'.1 r'trrrl;tl rltllirt¡1 r't,'lvllt
'l llt irrr:1il:ri,)n:i l)r('.('r Vt' lllr' ¡rlry:;iclrl lt¡ltl eltc¡¡tit:ltl
(()ilrliti()ils (\l lll('sÌiltottttrltttg rttt:tlittltt tlrrrirl¡l lltc tirllc
ol llrt'trysl.rl rrt'rr'llr. ll is Icttt'tltllv itssltlììù(l lllltl ¡ttr

l;rrlll,crlr¡r'lll t ltltllfÌc ilt llrt't'lllrlt¡r¡rq'11 tltltlt'tiltl Iltkt'r ¡rl;ttt'
(l t'ntltrc'lt'ltt l()5(r. liot'rltlt'r l()(r7).

'l llc Iltrrrl ilrt'lu:rion i.. lr ltoruolicltt'ottr lllntst' lrl Iltt'
tirlt' ol ('rìlritl)l)ttr('lì1. ll r'otr:;ir'l'; ttllritlly ol rvltlt't, r.tll
(rr:,rlrllv rt'; :;otliunl t lrlot trlr'), "(ttttr' i:tl l,olt tlirtrltlc, ltlltl
ltlso l¡l('lllllllt llll(l lrilllrcr lt\tltrrtltl lrott' Si¡ttt lltt'
llrt'rrrrirl ('\l):ur"¡otì ol lltt'llrrirl is ltlr';tlt't lltlttt lll¡tl ol lllc



¡ìin('r;rl,:t viìl)ottt lrt¡lrlrlt: is lìrr¡tlt:tl rvitlrilr tltc t:itvtly

\\/lrcrì lltc lclììl)clltll¡tt' tltlt'tt'itstls.

ll llre :;urr¡rlt: is llt'irtttrl ul) ur)(l(r ir rrrieroseo¡lt lly

ltsrnll il ltt:trlitrli I'lttlÌc (('.1i. ()llrttoto & Iiyc, l!)'/0; Wt'rrt:

t'l ll., l9/9), lrl lt L:ct litttl lctttpcr¡tlt¡lc lltt' llrrlrtrl,'

tlislr¡r¡rclrrs itt llrt i¡¡cltrsiolt.'l lrc lrr:rtlittg i'; tlrcn revcrscrl

I¡ coolirtI rrrrl il I l¡t: t ttl r it¡rpt'tl l lt¡ttl lrcr,onrcs it¡¡ ittlto¡¡lo

li(.nc(){rs ¡tluts(. rtllltitt. l'ltc lettt¡rct irl ur c ¡tl t lris t tltrtlil itlrt
is clrllt'rl lltc Itottto¡lcnizrrtiorr tr'nrl)('rirlur('. I'lli,;
piltti(ulill l(:rìrl)clirlt¡r'c is Ir:lirlt:tl to tllc lcrrrpcllrlt¡lc t l

Io¡nlrrliolr, lrtrl tltc l)t(:ssurr'ol lìrlnlrli()n lr;rs ltlso lt' lrc

illr rllvccl, ( ìctrt:¡ :tllv, iuì in( t r:lrsc ilr l)t cssrtrü rcr¡rrir t.s :r

!',t(.itl('r tCiltl)('titlut(' lr) t(}rrr¡llclc lt()rtr0gt'rriz;tli()lr. 'l llr'
llt (.ssilr'c c()r r ccl i()il is rlc¡rcrrtlt:rrl ()rì I lrt: r:ltr.rrricttl
(.()nlf )()srliorl r'l llrt: iilt lr¡sions. 5iilt:t tltt' llriltl llrclrrsron:;
colltlrirr il ri(rl)sliuìli¡tl r:tlrtccrrl¡;rtio¡l ol sotlirr¡tr t:ltloritlr:.
lltt l)rcssulc cor tcclioll ciln bc ;r¡r¡rlitrtl, il tltis
c()n(ì(:rìlurliou is k nou rr.

In rrlury .ritstrs, l lttirl ittelusitl¡l sl r¡rlicr 11rvc nrrrrirrrtrl

l ('il r l)('ntl t¡ t cs,Ultl ()tt l y ()t cttrirlrlltl ly rtcl turl l crrt¡lcilrl rr l.cl;

ol int:lrr:;ion lìrnturliort. litor¡ lllcsc torrsirlcr :tti()ns ()l
tlrt ntr'tlrrtti. it fìrllorvs tll:tt tltc llt¡irl llt lt¡sit)tr ts t¡¡()\t
rcrrsilrvc lo t lrrn¡1t's irt lltc ¡itoclrcrrritlrl co¡¡tliti,rn:.
tlrrr irr¡l lltc ltlorvlll. ,\n trnclr.r¡r1Ìcrl t:lrcrrrit lrl t:tlrrr¡rt'sitiorr
,rl lltt ittt:lt¡siorl, si¡ltt: lltt'i¡ lrlttìtíìli()n t), n()l ll l)t()l)ct
.t\,;lntrlllrorì l(ìr ltilllr'r llvrlr(r(;ulr{)n\ ilr lr.llr.r'rl l llt.
Ir1'rlrotrulrrtrrstlrrr t('lt(l lll(l('t l;rrllie lc¡tlly lliltlr tcntl)(lì
furt'rvillrilr tlrc i¡rclr¡si,.rrr,;rntl llrt nt('llriut(';rlrtl.'or ( ().
Iornrttl lurvc rr llt';rrirr¡' orr tlrt: lrorrror,,t'rri,/itli()n I('ntl)( tit
lilt('

Sut'll unkn()\\/n cllct:l:; nltv ltlso irrllut.rrcc llrt.
Itorrro¡',crrizltli0rr lt'rrr¡tt:t;rlulr.it¡ ll:;sr¡lc (llt.ill/.0f lllt.
(l\l('uritl ¡llrrl:. tll llrt'rt.nlllrl Al¡r1,. 'l lrt't,rrrr¡rtlsiliort ol'
tlttsr' irrt.lrrsirrtts (lriutl,,ci\ uorrlitruously llollr lri¡ilrcr
Itytltoc;ttllolts lltr(ì¡lilt l¡cll¡r¡c t¡ rylrlt'l lrt.lrrilrll lltritlr,
,lt¡t.lt¡ llt(.1(.il1p(.1¡rtrilc illt:lt::|;t,rlt¡ti¡¡ll llrc ¡rr0¡trcssiVt:
,\l¡rirrr, rrrt.llrrnor¡rlrisrl (lrcv r,t trl., lgtj()) llrc
r ()illiilutllts e lt,trr¡1t. ,rl llrt, c0rrrpol;ilitlll c;trr ¡tlsr, ()v(.tlity
l ltc lloru,lp,t ruz¡tl ron lcntl)ct.rlru c lrt:t'¿lrst' ol r¡lrccl l;rill
lit:,.; tlrrtt lo, lìrr c,rltttt¡rlc, systt'tttltlr('(.u()s irr tlrc ¡lt'ssrrrt:
({)tICrìlit)n.

tJsirr¡: llrc tltrrsrty tll nlt,llllr¡lc riclr fluirl irrt:lrrsions
lrlttl lÌrc ltortto¡tt.ttizltlt()tt lcntl)ctitllilc, lll(Ì ilrilt¡iltr¡ilt
l)l('risilr(' ol lìrr rrllrli,r¡r clrrr lrc cslinì¿tlrÌ(l Ilrtrn llrt' lrV'l'
(lilt.t ()l llrc svstclrr (lrrcy tt itl., l()ti(t).'l-lrt.¡rrt.ssrrrt:
( ()tìv('rlc(l lo rlt,¡rllr :lrttl llrt.ltonto¡'.cttizlrli()n l(.tììl)clìlut('
lit'ltl il l)itl(t()fciltl)r:lìrtrrrc ¡lilrtlicrrt rvillrrn lllr: Art:rr
tt:t¡r¡rc trrrtl tllr,r¡lrtlcrllrYirr¡: Norllr llt:lvt.lit lilvselr ¿ollc,
:;ilturtt'tt rrorllr ol llrt.irvl,ltrllinc rotks ol llrc Alrr
¡¡tll,sif ,,'Srvilzclllurrl. Âlorr¡i lt 7 krrr lorrg lnrnscr.lio¡t, tlrt.
lrltlt:oletttllt:ritlll('lilrtlic¡ll is cslirrr¿rtt:rl l¡o¡¡r li vtrlr¡c:s,
rvitlr .ì 7"('/krrr rlru irr¡i tlrc ¡rr oglcssivt' Âl¡rirrc nrclirtl()t
I'lli:;¡ll trs lr nlrlut vtrlr¡c rvillt,l sliut(lirrrl rlt.vi:rliolr ol
s r t)"( ¡'krrr. Atlrrt:ons llrrirl irrelrrsiorrs rvlritll ;rrt.
sllrl¡¡¡¡,11, rrrtlt'rslrlr¡lrlctl rvlllt lrvtlrot;rrllolr {)t ('()r
l'('ll('titllV ltorrr,r¡it.rtizt.lo llrr'lltlr¡itl ¡rlrlrst.ltl l('ntl)(.tit
llll(s lnltr'lt lorvt,l flr;rrr lllr.lrll¡lltlirlt l(.nìlì(.t;rlurr.lrrrrl
lltt'tcl0rt', llttl lrtt nrt.lttrittlilt.:,s lol ¡r,tltolt ntl)r,ritlUt(.
t",liru:rtiorrr
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Mtrrry rcltcri()rts in cr trsllrl locks, nli¡rtlitls itn(l
llrritls lrrc usctl to tlclc¡nlilrc tltc rt:lrr'tiolr l(.ntflcnrlllrc,
Irr¡l nrost ol llrcr¡l ciultol slll)l)()tllllr n¡lrirl ltirrr irr ¡xrlco
¡lrollrclrrrics, rr,lticlr is tltc t slinrirlio¡t ,rl llrc plrlco lrcirl
f lorv.

'l'lrt'silir:lt ¿trrrl lllc Nlr ('lr K llrcr urorut:l( r's iu(.()ltctl
lr¡r¡rlit:tl. 'l llt:.y rt:llcet ollly tlrc tlrt'r'lllrl slitlc ()l tllc lrrost
lrÌ(ì(:il1 l)itsl.

'l'lrc lc¿rt'lit'lls tìt('nli()¡tcrl lrclc ¿uc tlrt: isrtlrl¡rc
cxtlr;ttt¡-r,t: trÌlt(li()tìs rvlliclt;uc ¡rrt:sr:tvt'rl rrt lt syslcttt ol'
t\\r() (()nìl)()t¡lrtls sillcc lltt: tt:tttti()u¡i lo()k ¡rllrcc. l'lrr:

¡rrirrci¡llt ol tllis lllt:r¡llollclcr is llrt, tcnll)(:titlut(.
tlc¡rcttrlr.:nr:r' rll llrc piu tiliorrirrg of lrvo r;litllltt isolo¡rc; ol'
.tn clcnrt'nl trclrvct:rr luo ¡ltr¡lt'lltl,, Iso¡t¡¡;ç¡, t,l'llrt.
clclrtcrtls cru'lrorì, ()xì,[l(fn, iuttl sttllrrr lut: trst:tl. I'ltt:
isotoIt: r'itli() ()l llrc trvo corrr¡r,rrrrrrls is lt:llrrtlrl lo ir

:rllt¡ttllrrrlizcrl ;itrrrr¡rlc lulrl lltt: rrlttlivc clif lc¡c¡rcc is lllc
Loclrllctl tl vitlr¡t: (t:.1,,. Ilocls, l1)ll{i) 'l'lrc ll;rctio¡urlio¡r
litt:lot ts ()r llrr: olrt' lr.u¡rl lr¡r¡lorirrrirlr.ly tlrr. rlrl lì:lclrcc
rll llrt'rl virlrrt'()f llrc trr() rrrilrttrirls, ¡Urtl tllr llrc 0llrcr
lllt¡rtl il is tlc¡rcrrtlt:rrl (,rì tr'rìtl)('t:ttilt(. (( )'Nt.il, l()7()).

'l lrt' lt'rr¡rt'r,rl r¡r t' rlclcr ruincrl irr t lris rvirl c.t¡r lrt.

Irrllrilitrrl lr1'rtrr:ryslltllisitli()rt ol rrulrt:r;rl:; r'r.:ltt,ntit'lrl
lllt'r itt iorr. l llcl nurl contlll ioll; tììil\ l,()nt(.l lnr,s Irc

it¡rli|lttt'rl rvlrirlr:rrc rlillir'rrlr lo ¡¡¡1,''l)l('t, (.1' rvlr|rr tlrt.
t:;oto¡rt'(r\(ll;lnl'('rt',rtliorrslorlk¡'l¡¡¡l.tlttritr¡'rclroglrtlc.
tttt'lttttor¡rltisrrr (llor.l:;, l')lì(r).'llrt: lr¡r¡rlit::rtitirr ol
it(l(lil¡()rì¡tl ¡xrlr'ollrt'r¡lt,rl ntclltotll; ¡llr\,('()nl¡tnt o¡ irsr,isl
rr rrltlr.rsl;rrrrlirr¡t rt.r¡llr .t\ llor ls (l()S6) lur;
rlr'¡¡loltslr;rlctl \\,itll lì()tìt()p('nt,/:ttt()lt l(.t¡tl)(.tltlt¡rcs ol
llr¡itl irrtlttsitrns iutrl sullul t.;olo¡lic ll:ir:liolr.rlir)n itì
( )l ('\.

Wlrcrclr:; flrc:;c rlctllotlr; r'ltrr lrc lr¡l¡rlictl lo vcirr
ttritrcllrlizrtlrorr ol s(:\/('titl ltt¡rttlrtrls rlt.¡ltcc or lo lrrglr
nrr'lirn()r¡llric rc¡iiorrs ol up to lrborrl ll(X)"( , lltt. lollorr,-
tn¡i tttcllrorl i:; rcslrictctl to l(:tÌll)rt;ttrr¡t:s tlr¡rirr11 tlrc
tl irtlicrrc:;i:; t' l r,crl irnc¡rt :rr1' r ock l;.

\\'lrcn t\!() co¡icrrclic ¡lint:l':rls iil(' i¡¡ lsotoptu
u(luil¡t'rirt¡u rvitlr tlrt' ;rrrrlrit:¡ìl \viìt(Ìt, lllc ¿l'uO vlrluc ol'
clrclr rrrirrcrrl is ltrrr¡rt'ritlrrrt: 1l¡¡¡ç¡¡11¡¡¡¡, ( trlililirtctl
rl"'() rlrlrrcs ol' illitt' ltntl (luiull irr tlc¡lcrrrlcrrc(. olt llì(Ì
tJ"'() v¡tlttt't'l lllt: lt¡tttriettl \\,itlct c,ul bc ttst:tl lo (ìslltìitl(.
lrollr llrc lc¡rrpcr'.rlr¡r'c ol lìrnl¿rliorr lrtrl ¡l¡ct"()/r"o
¡lrlio til tl¡c turrbiclrt \v¡tlùt (Sitvitì & Lcc, l1)¡ì4).

ljor tlrlcrrllrtuìp llì(' l('ntl)eurlrrrc ¡lnrtlicnl ol tlìc
rc¡Ìiorr rurtl sltl)s('(llt(:tìll\,, lìl tlrc ¡lrlco lrc;rt llolv
clcn;ilr', tltt: rlt'¡rlll ol lltt. irrvt.sti¡ltrlcil ¡t:.rt:liol¡ ol lllr:
l)r'(':,sur('tìrusl itlt;() l)c (Ì:;linliìlr'(1. ()¡ttr rvltv r:iln lìc l()
t'sli¡nlrtc lltc ¡rlcssrrrt: flt¡llt llrrirl i¡rr:lrrsiolr rlrrtlics lrs lxrs
lrccrr rr¡ttlcrl:rktrr, t:.1i., lry l;rcy ct irl. (l()ll0), il tlrr'rlc¡rtlr
i:. urtt t r llrirr I r o¡¡t ¡lrlco¡ico¡1r:r¡rlrit:trl sl r¡tli,'s.

I rit¡tsl or¡¡r¡tllort ol lllí¡le r¡tls

Â ttt('llt()(l rvlucll is tsll,'ti;rllt, slit¡rlrlc lo¡
';r'tlirltt't¡lltt)'lrtrsilt:, t:, lr¡rsr'tl ()n ll)(.tlilrlicltc:lrs ()l r;()nl('
:¡tllrilÌ('nt( nrintlltlr, rvitlrilt Ilrc r¡l)lìctnìo,l ft'rr
kiloutt'ler.; ol tlt'¡rllr. ( l;rv llrint.llrl.;, silit,lr ¡11rl1,¡¡¡1¡¡¡¡l¡.1,
rutrl zt'olitt':, :rltt'r ¡tl lorr lctrr¡rr'titlu¡('\ ()l rr¡r lo :rlroqtl

G. IJtttttt:l¡artl¡
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l(X)"(l (,\oy¿t¡ii,! Asirkirrvl. l')tÌ.l). I'ltc l r itrrslorrtr¿tl iort

Icnrl)('ritlttIc ol r:ltr:lt sttitts ttl ;lttIlti!.cllit: tttittt:l¡tls c:tll llt:
tt:;ctl fol t'vl¡lttlttirl¡1 Ilrr'llt'oll¡1'¡,t,,,¡ lrislrltv l'lrt'tl:tl'
lllittcrrtls ¡1rvc lt ttitltsl()ttììillttltt;tl sct¡ttcllt:,'ol'tvltit:lr
iltr'trtlnto¡ill0ililt: rttlcls lo lttixt:tl l;tyt:t tttittttilll lll il

tlr¡rllr r:oltt:s¡rorrtlirrg lo it lcttrl)(Ìtiìllll(: l'llìllc ol itt)()tll

t'¡0"(' to 1.1.()"('. ll'tì()l ctt(rtlltll ltl':,oltr¡tlrlr' Iolllrsttlttt i'.

:rvlril;rblr: lìrr tlrt: lllt¡trtlt,tltt;tllotl to illitt, lllt' lt:.ttliolt
(ìittì lr(Ì r'ttt.iltlcil c\/cil t() lrip.llr:t lcttt¡rcl.lltllcr' (.l()tttls,

l1)-10). lltryorttl tlri:; ¡icoeltclrticttl itrlltttrttr:t:, lllc tlillls
for¡¡urliort ri; r;lr'()tìgl)'tlt:Icttclcltt ()tt tittrc rvlliclt ltlt'l bcclr

rlctlucctl trol o¡lly Ir'orrt lirrltl ()l)sillvitli()ll bt¡l ltlso lto¡lt
1:¡¡lt:rirttt:ttl:tl rtntl tltc,.rr.clicitl sltl(li(Ìs (Aoylr¡¡i &
As¡kirrv:r, l9l..l).

l¡¡ llrc rrri,ltllr: lJ¡r¡ret ltlrirrc (,ir.ltrtr¡t, l lì(ì, lllt:
ttiutsiti()il /()rì(' l)(Ìl\\¡rtcn ilÌ()illillolill0llitc lrrttl ¡ltirr'tl
llycr nrirrt'nrl:, is Lt('rl(Ìr itll\, ltltlrttl irt tltr: :,lttttc lìrr lrtlttiol¡
(()ligoccrrc) irr lt rlt¡rllt r:tttttts¡ttltttlitr¡1 rvitlr :l tctcttl
l(:nrl)(:rtlutc t'l irlrt'trt 70''( .'l lre tlt'¡rllr trltrf,(5 lrt lwt:t:¡t

70() nl rrrrtl I ì(X) rrr (llclin¡', .t I'ciclrnri¡llcr , 197.t).
'It't¡tl,r'ritlttt(')t¡ilrli(lllr. l)(:l\\cclt t'l(,"t , ktll ltlltl'l(i"(', k¡ll
rc:tilll lt()nì tlris 0trscrVilli()tì. ll lllr: tllrttltlllllll l(:llll)clll
Iur('ol lì()"( r'('l)olt('tl trl lìtlrst (l!)(r1), lrrrtl .l orrt:s (19i0)
is t'onsirlr'lt'tl, Ilrt: ¡llltolr:ttt¡rt'tltlt¡r't. I'.rlttlit'ltls tl¡tlsl

cxtccil l(X)"(, lnt tr::,¡r. 5.1"( ¡'krrr lrccttt¡sc llrc IJ¡r¡rtlr'

l{llirrt'(inrlrcn i:; slill srlr:itli¡rll. l ltt: lri¡,lrt:r'r'.tltlcs tlo tlol
ir[Ìr'('c \vtllì llrt cl;tl¡riltlt()lt ()l llltlcrtlrllll]clllllll('rÌtlttlitrltl';
lrt,ilr vilriililt'r't'll('\:lrìtì((Ì rl,rtlr (llrttrtctrlrrllr, l(.¡tll.).

'l lrt l¡lrrnlirrtltliott.tl r;t:t¡ttcrtcts ol',':colitt's lts rvcll

¡ts ol silit:rt ttti¡rclltls ltr (' itls() ir¡r¡rlit:,1 I'ttt:ccsr;lttlly ltt
trv¡tltt:tltr ¡l:rlt:olt:rtt¡rcnttrttc rÌr'rttltt'ttt.j ol Nt'tlllr'rt(Ì l)il:illl\
irr .l:t¡lrtt (,\oyrt¡1i ,t Âr;ttkttrvlt. l')t'1.1).

ll¡¡tlior¡rt'l rit' rlll irtg

llcsirlc ()\yli('¡t istlltt¡lc cxclt.ttt¡ic l('il(li('lls,
llrtliorrrclric tlirtirtyi yitrltls it I lrt:t rtrrtl lristor y ol et ystitllirlr:

lcgiorrs. Si¡lct: nttlioltr'lirc syslt:rlts :,tl(tlt tìs K Ar, l{lr Sr

P¡tltt¡ ltc,tl I low tltttertttitt¿ti¡¡tts

ll l,llil,lll I,lN( ll,,S

;trrrl lJ r;l)(ìnliur('()us lissio¡t ltlc cl()s('(l ¡ìl:l ilil'lclcltl
lcrììl)('rirltilc, .t lllctlllltl lrisltllV tll lt tock sillììl)l(: (ì¿lll l)c

!'v:rluitlr'(l rvltt'tt lltt'totk ¡t;tsst:s tllrtltt¡llt st:vclltl tltlst¡¡c
lcrrrl)('r rtt rtl t:s tlttt itl¡'. eoolirr¡1. 'l ltt: t:oolitt¡r, I iltc tlclt:t -'

ruirrctl is c()rttt)irìc(l rvitlr tltc Illlu {)l tl¡lllt:ltvitl itl olclct ttr

!1(Ìl Ilì(r Irirlc()tllct tttitl ¡irtttlictll tlrrlirr¡1 tr¡rlilt.
'l ltt' t Io'rutt' l('lrrlì('ritlt¡t(' ilr lliotitc ltlts l)('(ìll

cstunirtr r*, l(X) I 50"( lor tlrt K-Al ltrr<l tlrc lì.lr Sr

\yslcnl (l)tutlv ñ .llig,t:r , l9'l6). ll is s,rlttcu'lllll lriglrcr-,

;¡[¡1¡¡¡¡ ìji0"('irr rrrrrscovitc (Witgrtt:r ttl irl., 1979).
'l ltc lt¡lrtcltlitìf', lctìll)cìllltttc ol lissiorr lr'¡tt'ks is

Iorvcr', [rrrt r;trort¿lly tlt:¡tt:trtlt:ttl tlrl litrtc. I Irt¡¡tttlc¡stllrrlitlt
cl irl. (l9t{{) cxlr',r¡rollttcrl ll()tlì ('\l)(Ìtilll(:lll¡tl lcsrtlls lltitt
tcnll)('t itl t¡t cs ()l' 5() ltl I 50"(' ¿t¡ c \tll I iciclll lo ;lll¡lc¿ll

li:;:;ion tllrckr; irt irl)itlil(' rr itltitt gt:olo¡:icttl tt¡lc;. I'ol llt,l
( )rlt:nrv¿tltl (:r'\¡\t'rlltttc ['its,,'llìclll,'l'l{(;, ¡tll ltttttcltlitt¡Ì
lcilrl)('r'lr(ur'('()l l(X)'( ir;.t:;sttttrctl ltrltl llrltl ()l lll(: (:clìlr¿ll

Al¡l; is llrlie n ir:, I :15"( ' 1W;rgttct , llXitt; \,! il!lltìl r!
lìr:irrrt:r, I9'/'l). /\ i,r)lre\\lr,rt lri!,,lrt'¡ ;tltttcltlitt¡i tcll¡l)c¡il
Iur(Ì ()l' 170"( i:; ;t:t:;trtltr-'tl irt tlt:llil;rl ¡ll);llilc oÍ ( t'rttr
I'rrt'to 1,,r'ollrt'r¡lt;tl Iicltl, N'lcxictr, ol rvlti.ll lltt'lrt:ittirrg
tlrrlrtrol i:; rrlrorrl l0'lo l()ryt';rts (S;rrrlìrrrl .l ltltlt:r's,
l9¡ì l )

\\/lrflrr,'r el irl. (l()7()) rstirtt¡tlt'rl tlrt: t'oolinß lttsloly
ol tllc llcrtlcll i¡ltlrr:;rvc, ('crrtnrl Al¡rs, rrtttl \Vtrnlr:l
(l()tì()) lr¡rplit's tlrt' t:oolrn¡' r'irl(:s eonlt)ittctl rvitlr

ilsl,l¡illl)lioils ()il lttltl s()Ìl|c(Ìs, Ìrl)lill l¿tlr:l' :Utrl

gt:ollrcr rrurl ¡iurtlictrl:; lo lrl lltr-' rlrtllr lo ttltlislit' ttttltlt:ls.
l.l.rllrr lllis rV0r'k, it l0llorv:; lllirl lr I)itlc()tciltl)(.l,ittilt(:
lÌrir(li(:rtt ol rtltrlr¡l .Ì0 lrl l\"(,''kllt i:; rÌslittìltlc(l lìrr tltc
Ilcr'g,c'll i ¡tt lt¡¡;ivc.

'l lrt'lr,rsiu lr.;:;rrtrr¡rtiott itt ntrliorttctrit tl.rtirt¡i is tlrlrl
tlrt: s1'r;lt nr irrve;tilirrtctl i:, filrrrly r:lo.;ccl. l lri:; nlclr¡rs tlnrl
tlillusirlrr ol tlittr¡illlt:r'¡ttttrlrtlcs r, n()l r'()nsi(lclctl. Slttcc
tlil'ltrr;itln is nltlsl l(:rìrl)crirlur(Ì (lcpcn(lcttl, il crttt ltlstt
ovc:r l;ry l ltr: l cr:onsl lu(ìlt(l (:o(ìlittg ltisl()t y lry ttttkrtorvrt
syl,t(:nritl ic r:lrttt¡Ìts i¡t t:ottr.:t:ttl I ítl ¡olts ol ltttr:litlcs.

AOYA(il, K, &'1 . AS,{KAWA - lt)ll4 - I'alcolcnr¡rcr¡rlurc lrì¡rlysrs
by arrllrigclrrc ¡nincnrls arrrl rls ir¡l¡llicalitrrr lo lrctrolcunr
cx¡rlorirliorr. Â¡n, Ass. I'cilol. (ìcol. lìlrll. óll:(I)ì 91.1.

IItJN Ilill,^R lll, (ì, - l9lll (.ìcolhcnrrll Iusloly tslirrnrt,-'tl lrorr
lllf t:tl¡tlilicrrlr()¡r ()l {)rp¡llt¡( rììitll(ìr. l'(:cl()rì()¡tlrvsit:r; lt.l: l0l-l0t{.

lltlN'l lrRllAR l I l, ( i. ¡t Mll)l)l.lr lI)N l!)tl6 Â tottt¡rittir.tttt ol'

l wo vil t¡ilrl(' r cl lIcl¡ul(r(: ¡ilcl l¡0tls lì)r' (:sl rrìrl ¡n$ l)irlcolcnìl)cÍrlurc
Fr¡r(licnls. ln l'irlcrrgc,rtlrt:rtrtics ((i. llLlN'l l ll:llAl{'l l I & l

Sltì(;lìN,\, rtl:;,),S¡rirt¡cr Vcrl¡ts, llcrlrrr llr:itlt:llrt:t¡' Nctv

York, 91 10,1.

lltiN'l llll^Rlll, (; & l. \'l'li(iliNA l()l'l() Mt:ll¡otls irt I'rt[:o-
¡4r:ollrclrrrit:s. lrr I)rltrrgr:ollrcrrnirs ((ì. lltrNllill^R'l'll ñ l .

Sl'lr(iliN;\, t:tls.), 5¡rttrt¡rcr-Vt:¡litt, lk:tlrn llcirlclber¡ Nr:tv

York,5 ì'),
lltiltsl, .l,l'. l9r)9 I)iirp.crrrsis (ll ('ull ( oirst cl;rycv :t'rlirnclrlr

¡ur(l ¡lr l)(',riilrl( rrlirlion lrì ¡x'tlttlrttttr ttttp.rirlittn. 
^.4.1'.(;. 

llrtll.
5.1:7.ì- /7.

l.RliY, lvl., lvt. l lrl( lllvllll Llil{, 1{. l lil( llr\'l(ll.r Illl,.l. lvltll.l.ls,
lt. K(lNZl, i\. lrRlrl'l ¡i( llNlllrl , U (;l{llNllR ñ ll,
S('ll\{'lZliR l()ll0 Vcryloç ßtitrl('rì('l¡rnr(ìrplrsrrrirrcrlcntirl
fì¡rrts ol llrc { rnlrirl i\l¡rs¡ illitc trvsl¡rllirrilv, r¡rirl r¡rtlr ¡trtrl llt¡irl
i¡relusro¡r tlntn. I clogrrl (icOl. llclr'. 7-l:l7l .l0l

llAMtvllrRS('llMll)1, K., (i Â, WA(iNlrR ,tl M. WA(il'.NlrR --
1984 lìirrliornclric cl.rtirrg on rcscntclr rhill eorc tJlach Ill: a

cortlribtrliott l() ils [c()tlrcrntirl ltist()r], J (ir:o¡lltys 5.1:97 105.

lllil.lN(;, I) .t Nl llrl('lllvltll.l.l:R - l')7,1 - I)ic (ircrrzc

Monlrìronllonrl,lllrxctl l.irvcr-lvlircr¿rlc r¡ntl rlrrr llczrclturtH ¿t¡¡

lrlolrlrrrrI irr rlrr ( irlrcrì :ielìr('lrtlìtl¡ic tlcs ()lt¡or:tns tnt
()lrr:rrlrcrn¡¡rrhcn. l(rrtriflrr. (icol. Rlrcrrrltl. t¡. Wcstl. 1,4:ll.l-l2tl.

llOlilrlì,.1. l9Ìri l:,olol)('tÌt()rlìrilììr)nìcl('r; lrrl'lrlt'opt:ollrclllrit:s
({ì. l}tJN'll:ltÀli.l ll & l. Sllr(ìlrNÂ, ctls.), S¡rri¡¡¡1¡¡ !¡¡l¡¡y,
llrrlin llti,llll'r'rf Nlu'I'ork,,l1{.ì.

l()Nl::i. l'.11. l()-10 (,collr('il1ì¡rl rcsour(:(:\ ol lllc rr0rlllcilr (irtll'
ol N'lcrtco bir:;ll. IJ.N. Syrtr¡r. I'is.r ('otn¡r'. l{cntl.

Llll;l,liR, l. ,t ( ,S, SA.l( i( ) l9tlr; l.irrilr,; ol it¡r¡rlicutiorr ol lhc
rcirclro¡r krrctrc nrt'tlrorls i¡r ¡r.rlco¡itolltc¡r¡tics. llt
l'rtleo¡icotlrt'rrrrie¡ (t,. lltJN.l l,llÂR lll & 1.. Slli(ìliNA, crlr.),
S¡rrrn¡¡r'r Vcll,rg, llcllirr llcrtlclbcr¡ Ncrv Yoth, l5.l 172.

IlrlvlMl,lilN. (; (;. l(r\ô I'ornlirr,orr ol llr¡itl ittrlt¡rliot¡s itt
nrrrrcr¡tls ¡rnrl llrcrr lsc ìn lc()lr)gi(:rl lltcllrrourctry, (icoclte¡¡¡rslrv

ú:6 ì(l (vl.l,

!1A( KliNZIll, A.S ôi l). MA( NllNZlll l9tt.ì lsontctiz¡tit¡rt
¡¡¡trl ¡rrot¡l¡rlir¡rlitlrt ol llyrlt'oe¡trborrs in scdilncnlrry brsills lrlnnetl
try cxtclrsirrlr. (ic,rlt¡prt¡l Nlir¡¡azittc 120:417 fltl.



G, Btttttt:lnrtlt

()llNl()l(), ll. & ll (). ltllr lt)]0 'llrc ltlut:lrr,ll lvlrrrc. lllrislr
(irlr'lll¡i¡r l. lVlilrcr:rl,gy, ¡lltr',r¡lcrrcsis, ll,i¡l irrclr¡sl.lts lrrrrl tltr.
r,;oli)l)cs t'l lrVtlr08,,:lt, otyl',ctr lltì(l ¡.irrlr0lt, l:t:iln (ic0l. ú5:
ll/ 4ì '.

()'l.lllll.,.l,l{. lrlt) lilitlìlr rs()tr)l)(.¡it.0cltcrrrrslr¡ rll ¡0t.ls ;illrl
illiilt:r:rls. lrr I r,,'tUlcr rn tsr)l()l)(' I,c()l()g\, (lr .l:t¡1t.r ,t I t.
lltlNZl(;l:l{, crlr;.), S¡rrrrr¡cr-Vell.r¡i, lltrlur-llcirh,llrcr¡1 Nt:rr
Yorl, .Ì.ìi ló.ì.

¡,1llll)Ì', .1.\\'. J'i lr. ,lA(iltl{ l')'t(¡ K-,,\r lr¡ir.r,oil to(.k t()il[ilì1,
r¡lilrt'l¡ì,, Ironl tllc r'r'ultiìl Al¡)s. Nlcnl l:l (ìt:ol, lr.lillc¡. rlcll
l,lrrn,cr:,itrr l'it(l()v,t .ìl): I -.11.

ll()lrl)l)l:l{, | , l9ó7 l,l'irl i¡rr.l'si.',,;rs:,:,tr¡rlt.r, rlt .rc ll.rtl:,. l,
(;(ìo(:ltcntir,tr),t)l l¡\.(lr'otlr(:t¡ì¡,tl ore ¡lç¡¡1¡¡¡¡, (l Ll . ll,\llNlt\, url.l,
llolt, l{ilrsrlr;rrt,t \\/illslon, N(.\\' \,()rk, .115.57.1,

:i,\Nl (ll(l), ¡j.l.,t \\/,z\. Irl.lllrl{ii l()¡ll I)l¡irr¡1 tlrt:rrrr;rl cvt.rrts
irl ( (.il() I'rìt.to tr:.irrg li:riolr t¡¡r(k :utrrt.irlrrr¡i. I'ror. I ltirtl Syrrr¡r,
(ì:l¡o l)lrclo (ittolltcrnl¡rl l;lr'ltl, Siul lil;rnr,ilr.,r, Lltrvr.crr,.r,llctl,cll,
I ttll

:.,^\ lN. S j\|. ,t N4 Llllì l9tJ,l Iisrirrrirtio¡r r,l r.rrlrrur lrret:
l( lììll(lilllll¡,'ltrrttt ttlr,lictr t\(ìt{)l)(.titlt(ri 0l lilrttr.rirl¡ I\.1S.

Sl,\('ll, 1.., lvl.'l Ir. ivl.,\( K()\\/Sl\\', l\,1. nit(.ilN,t(,t Ltrlt, (i il.
l^\l I ()lt, l). ( ll^Nl)lt^ ,t R, tlrt( iltvilll.t titi ¡,)r{.)
Stlrelt's tt:lrllrl.k,rl r,'¡rl l)(.tt.l()t\,. l¡rl rtl., (ìclrr. lì,rrrtr;rc¡r:r,
Itcr lrrt, ).1,\ ¡r.

2t/

Itrl('lilvilll.t.liR, t\,t, & lr. 'l llr( IIt\tiIt.t.t:R _ t9/J .ft¡c

Icol()gre;rl llr¡ris ,r' e.rrr lir.rr;rti.l¡. lrr iit¡rr.lr's rcxlb<rrk ol c.¡rl
¡rr:trrtlo¡1y (lr sl A( ll r.l ;rl , r.ri.r ), ,)rrrl ctl., (it:br. llor.rrtr;rr:¡it:r,
llc¡ lrrr, 5 !.1

Vll lO, l, ,t 1,. l)OVlìNì l l¡)8(r Mt:tht¡rls lì,r l)illcot(.nì¡,rtilru¡(:
(:\rlnì¡rrr{)r) rrsirr¡1 r'irrirrirt: rcllccl:uì( c rl¡rir: a t.litic¡l cvirlrrarion. lrr
l'irlco¡lcolhcr tìtit:; ((¡. lìtlNll;ltAR'l ll ,t I Sl.l;rìf;NA, ctls.),
li¡rrrrr¡ir'r Verl;rg, lÌ.rlirr llcirlcllicr¡1 _ Nt:rv l.orl,105 Il8

\\/A(;Nlrl{, (;.,^,. l()ôtl I isslo¡r tltrr.k rl;rtrn¡¡ ol ir¡xrtrtt:s. li,rrth
I'l:rrrt:r. Sci. l,|il. .l:.ll I ,ll5

\\,4(¡Nl:l(, (;.A., t).s, lvlll.l.tiR ñ li..,i\(¡t1l{ t919 t,isri0rr
trirck lr¡1t:s r)lì itl)itttt(: ol llcrgcll rrlr:k:; jìolrr (,crtlt:rl Al¡rs;rrrrl
Itcr¡cll lrotrltlct:; irr (llgoct:nt :,t,tli¡¡¡cltts. fjirrllr lrl¡¡lrct. Scl. I .ll.
{5:-155-.16{)

\\';\tiNlrlt. ('.¿\ ñ (,.N,t lilrllvllrtt lqtl l;isriorr rr:rck
l(:(rl(¡rl¡(\: lltc lc(tlr)ili( ilrlcl¡rret:tli0lr 0l llr;sitIl lritek ;r¡)¡tlilC it¡ics.
I ;rrtlr l'll¡¡r,'t, ljrl. l.t:rt. l.li.ì61-l6B

\Vl:l(Nl l{, l). l()ll(¡ l)1ll('()tcnrl)ctitturt,s ilr tlrc (.t:rrtr:rl Al¡li, _
lltl ,tllrtììl]l ;tl ¡tìlr'r¡)trl.llto¡t, llr l',rlr.o¡,,r.0tlrcttrrte:; ((,,
lll,NllìRlì,\'¡ llñ 1.. SllÌ(,1ìNÂ, t.rlr;,). S¡rringr:r_\'cll;r¡1, llcrlrn

I lt'rtlclbcr¡1 Nr,rr |¡r k, I¡,1\ |().1.
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