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~mll\srt t~~ to i!'otUJ SA n~bb~t "f!J1.tl ba ~\tid~~ ~to te­

ty~)ee~ ~he ~~@€$ ~a.vole~b, '~eolz: ·to. ~,ao~~~$ l.nte~:ttq 

llr~t U\ ~- b~~sw and i'OlJ'ltOO ~a~Wld.$ ( . E:-d~ • atl'), 
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~tiilO: co~ttl~b'Ju· ftro-m C0!'4f!<matl. t~ ¢mma~\~,. th~ "'&it!on 
- -
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~lnaa tb0 ~.uilib3."!1lm O«-'~Wlt cru1 b$ .Cfl~tl.V J10ter~~ 

froln ~ :$i.WJl~l ep~ttr'oohoitometrta ~~u:en-etdl .o~i)"!i('\e.tt . t.be 

f:1tll~ ~Ul.otibn. ~eft:1at~t O;t anch _f¢Jl1n ~ Mrj~tel.V !QlOM.. 

~bt ~Obl~ 1St lltJW$V0~t-. O~~pll~41ed b; th$ f:~~-- that 

tb~ SO.lif·~iatt 1.A at~· ~1,'\r-i~i c~t;a.1~t· lttlth tue £11~e !A B\1~..., 

u~~;tt.\m -~$.Ag, ~t 4itt'lou:toy. ~· detei'~~ t.be mol~ •-t:tuot!Qn 

co..,eti~.r.rl\Snt·· of (tQ;(lh tt;J~ Ge~~'belq -~:1t!20U.t -a l~nowlet\~e ct 

'the eta~tl.,.bv.l»..f!l ~}t~J.f:i#lnt,i: .ft\)?~~~oit _ tb~ ~utUb-'f.ittra. Cl\E~)ot be 

ahUitttd nl~mrJt O<'tlpl.et&li tn. mw dir®tiOt). e~etl~ .by ot~D.§ 

tbt Jr1'{'l!lVt~llt t4tQfi. the: eh.Mge ·tG aol~¢.at itOt on~ UltMuoea 

~~mt1~ Clltl~ ~ elbaorpt1on ~~d.ma a~ ~lor -~t:tnot-~11 ®• 

eff!O.SMtf it ~s !'~t al~$ l~$~1b1e ·ttl l1~ ~ eotv·out in 

wbioh on.lr o~ tt)ra .~•~ts.-, · 

~ ~~,$l.-- tn ovorco~~$ this 4tf£·teU!ty too foUo~ 
nf}.iJ~Ob ima l)e,~ ~O[)tOd tn t~1.0 ~~~sent ~tk•, . 
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• • 1 ' -- .. 

. ta -~t ou'Jil· th-~t>t10al~~ mtt~i~;Mt ,,,.,£1') ~- ~'lt ta e 1~te 

~tt.~bl~ ~~p~m..m~~~~ ~loo~~ ot a.bsr;v,~tto~ that.' til~- · tr~l.U 
. . 

. ~t~&l.otinA co .. ~(i(tmu.t l:lhiob.1c e.t~~e.a bl· $ va-n.~ta- ·ot 
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~~~tlot~t'Ei«~- ~~~it~ roo.~~ EZt1ao'fi.1tWt.y. t:h.e !~~~~ted unl.t.l~ 
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th,~ am~ g\.,A"»tl!f be~ tha donol" m~d tb.e e~~1 ~®Jt ~he. 
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fJtwo·tu.ros (~:lV) t~a;d (lfJlV) ton.:~ th~ &..so to~tl i~ ah1wnh 

"'Glla t.tn t!ltt»n 'is &>-o~rd~,n,~t~d 1n th;;., ta~o~ a!lil ~;.,.,.oo-. 

o:t:'d;L:tt~~tcd in th~ le;;~~Jr 

~l1~~~l.ls \&&I'J~)' b~it'~ f.:}ifai:lrrtr t'(). (lgtlll., the . 

vS~d.b~ ~peatl\tro o;t· t~~ ~r~u;)'titl ii.mNtttt~te $.~ U?eO.fiad 

to be alJ'k"~c. a:lnt~.~ t~ ·tb~t \W£: i1hi.tJ ~o :u .. c,~.d ~..n l~e 

~atth .. tho ot~tt c.omr~tt~i.~ ~tw~~St ·tb:o ~(;}~1tru.en.t '*- to a:bl!.na\t. 

I!or-1~~r~ oo""~rtiit:.n.;tie»:J... ·by tbo a.t:.t~a£1/ o:~rrs ~ ~h1ah ~e.f.l!tere 

tho· ·'il.m titO"ttl ~, .... oo ... a~dtn,~ .. ted ~a it~ (&XV) ~ •. a e~ptlotod t-+Sioolt 

:ttl. ·r~ ·ti~thOQ~;¢'~omlc sbi£-'·~. bttOO·t4U'l' ~!i! tl~ ~11;¢0ttild format 
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etlttt~.: ~~~i<®:tim\ of ilhe_ 3b$0#t¥~Mn •:t~-~v~, in- ~bl.t:) 1. 

~how ouch ~c.tho~~f~o ~t !A (;~~ :£1~~ au.4 011~ 
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p.t'!a~tas ae M •rnl~a;ttou ~t tJ.- liJtJ!i?il eib!me oi-~_io oVQ:f ~--

-1na · tA ·a >Sw~to~w~ ot _1\r~tli- (av·-~ w~- JS: •-~ ~lP#Jia,t bU~- ~10t wttll 

4 .#, g a~ :til•: . ff.h'li-t ·~iu) ~~~QW: - .flJ;,'\1$'-~ ~b~ilitutea cl'~~ 

tw~. tl~l*ivatiwa ~' il~. ~- r"-$~$!~C: ~~- f~co~i~~taa ·t~:tl• 
. . - . 

~t~~ eyJ! 'tne -~}~~, -t\~;at-!v~ -'~ ~~~- ll~<~l/1 -~ &-~artlltlatftd 

. . OOt~YO~tl- ·!)t ~p~- '~~~ ~-~ (~lil:) • . 

r"al!) ~1b~~~i1'~ -~~~t~Jtt.$ ~14- ~)t~)~bl~ --~ct-~e' of J;t~­
,~~(u)':~~~itdtu.l i4~~~'Sttv~ ~g ~--t~~~~lw·~,g -~•• 
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A'G ~~~t~enstt ttl-~pt~ ~~lt e.-<s·~tw~b.~- -~aut 

n~ol,. i-tv~~i ~bent)•· atmtit.t aol« Gtu~.e ttur~~ a bi$ 

(ttirJ~Si~~1tu); de~lv~it.v.~, .. !.4)ti, ~ b~ t~ctoa a;a tl1f\Olla• 
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~b~~ ·{lt-Xf!vnttwe a~ .om:m1t1te~1a-.. b1, $! $.Xt~$iu.,_, 

ltl~e batii~Q~m:!~. ·$bitt ~t· t.tl~. ~oJ.lSa~t ~!~~ l~tll Vf.Glbl$ · 

abZ0~~~1i1~n m:~1:1• ~,t· the ~" li;anA (figs• fl.l .. t2~0 •. loP 

e~~:t,1e, til~ l~OnffJ!U;l;t v~v~ :ter"6tb ~b£JOr~ti® f!JJ~ th~ ll~ 

aa~ .. ~ 45.0 n..1n 1~ ba&~~ ¥i~l~ 1lb~" $!n~ota;rttton r!lUI1S 

£tC.~..N ~t .seo am· &n, t~b.~· ~w· mt·lV$\t; :$11 tt» W.a \ttot'-;twl 

. ·tm); o~ -~~ (trlph~~1 ~~~ tlf!riv~ttws. 

fri.bQ: lJ.,~'~ ~ti, w\lll .as -the uf>lt.'t!:.UF)ti~ d~~4wt1vea e~we 

t\'io ~OO!tt,)tt~n f~ !ti th$ V1$.1bl"- 5(Ji~~ ·l:a Vi~"' o£ OV 

tl!;sf.M.t~~to;n,,, ·t"b.1~ 1Q. 'ijo ba ~J~Ot-f4 ·be~~ec .·t)t t·bO i1·$1eecnc$ 

. . ot -~~~r.n:s.~ 0~~1ltbv!tlm a$ t!Jho'Ml bt\O\~• 
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·~~· co~nerm t~1i -tt~~ ;~~ i1t Mfl~~d~otl-0 't.tnltome~1en 

w · cttilt;'&:&t· w ~:the ,f~QmJJO~io t;e;, t&'ft ~~u;a~~d ~!1~ th• 

.... tnt t~o~~ i.e l)~1:le~~· ey~ ·~• ~oQ~l~~~·-~o~, Wl:le .. twaras·o•( 

iil1'"~ sn tw• .qp,lt1V()~f!1J ~ ~~. V~$~~ ~.e etrt~ tUtlitlMe 
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de;tttvattv~e :(4,"'~\i~ll)· ~· ·(t~A~m~ {tb~ \;W) wtuob ~ be· rr 

e;ardett· t.t$ ~ qti.t.tl(fntt dt~1~tiv4~ 

t~ w~~, of 'b$ -®lt)r~~t~ d~w 1$ t$1~m ·1o ~eblo 1 

aua t~ ffi!titlib#lttm ~t@t :tw: ;>~ll~ til.ttt~:Hll~if3 eqt.ti.l:lbriam 

CQ;to~~~· au~o~i11"J$ ·~. ttm ttW1libo.6.4'ia~~o4 a•1 S$g* lVC: 

' ta stv• 11:\ ~.able a . ., 



\i'ia!blo C:!Aboo~t:ll.on ttiS.lti.!1ll), nnd ~t::rttlnlorit.l teams ot 
tho .li{iJJ.l.t?.d aOO; il)~~'titi dori.v~J(}tvea et ~() ~tvi. 
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~~no !•43 3.~ 260 . ' . . ~ 
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..... 
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l•QJ 
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1.~6' 

1•'18 

nt:t,.,tVJ ce~t~ft.n~t-ion f11tth 1...,~ow.~tj:ntQd $t:I.\aQ'ttn~e aa ~wn 

f){)·lew; 
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1~0:~ ~~.ill}l~~,. tl~ peats· •~;m~totl d~~tvatives 
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vual;'c ta~rt to .ol~(J: nt~ «ltl®t!~t1velf. bN ~.(lu.IV~ent 

f.J.:~v..n.t UlkQ:tt v,;~~e thtlt ~~or4irut.t~d _ ~Gt\']QIJAao f' .. e 1'-Gl'l 

~blo t~~:s altmlt,, tt is· t'Mro!o'l'o Glfp.!O<ltoa toot -th0 7~· 

O')~m11nnta4 OOt!pOUl\{J~t: !f Bot.ms.d. ®o'IJ).d ~ trt~t?O t'$alo~t 
*""'· ni'i ~tttt!f.j.~. ·•'lo1;< iili. ,,., . ..,,'ii,~ · 
-~ ~~.Wl:lilif~ f.r~.· ~!1!<'~~ ... ~-' ., 

il~'\J'-tditv~· to eh~\"41.\ ~ t~,f!~ ~~- .iho p~~~~ oil lt»b~6tlo 

, ~ll't irJ~• &n:· s:q.tt$Ub~itt~ ,!Jlvo1v~ two eb~rel~b~ $~Qot;tts •. 

u~ Qf!-·i'V~ t-lll o~<l$GO of ut\0~ doe$ m~, t~tmv~. oar.;Qao 
' ·~ 

th~ spflot:elll!JI $niro ttmt of 'tbo J.t~t\ ·and~ oaoo alkt\U o~ 

oM~t:a®, · OlW!mtalu l»th t~· t-~b$ql t1A ~apa -~ m$ 

Qlcavo4 bY-a~ll• ~b~. ol.oov* ~~ t.w 11~ea ~~tl!J b~d tt) 

til~ c:~bQ.vi ~~up ~& ll\ r~Vi:atX ·ehuultl ~~tAt ~\ a $pectwm. 

~l~ to tb.\t at tti~ ia -~t: a: ttle ·are (W~) 
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t~~oe.t~a -M~ Pttatm ~~tt~ ~rl¢ t'O ·t:~· ~aQt &~t19 "'~ tlO't 
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.eleav~~ ~t~~ ~t.w~ • .-.h~ ~t1Afl 'a ~e~voa,., ~blo itt 
to btl ~~~ot~ti - v'ew ~f · .taei;l.0 O"i • • ~:; b~f:lt ~.tile ·t~ 

. aot~ ttJI on(•) o~· u~~~)~2 ·(l.f~ # U.£~~tl4 ~~~ ~ be 

:c&p~ted t\a 

•~ ~iQ· (:t»tbttfl '~ iui¢V"~t:t.v~ al.n~: a~• .. tho ~10 

· ·bO!lr~V~f 

~~'ba •tt~ot.· at: f:lll-11. o~. ~~aPf)~m,a (U!) to ~wn ·~. 

f'-E• · R•i ~~-~ '*' · Oid~ be ~J>n. -:t ~~· 1~~~ ~a~~oe tJ.t .. 
~..·(•) .:t$. ~~v.~ 'f». ~uf.)l~1'r$e . tl:t~ ~ ~·~· '~~~t10fl 
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~ otr~s o.~~~ .. ootit~.~~ ~ven ~ {I}. £old ~l'C(:OS11l et a~ll 
~ ~ ()Ltr ~ 07v' fLt_ ~qry I 



· :wG •. r~nl.- · 
~ ·t~: ~-~ ~£; ~~lo~~~1tl_1(). ~~~t~~ ~&$tftl :ot 

. the o~~tln ~~Vti1f1.~~: •t t~ S·~t·( GltQ! M~) tl""'b:/6~~:ilf 

-ph$t4~?t.\11 6~t:tifli ~~~$ ~,u~@ll 1:~ t';t~ ~~aeut itlC,.,k it ~ ~e-· 
' ' 

(:£) Ill-. tiW ttb~~~e ot ·a it®G.~ -llP (ClJ !?:J.. OH) in 

~ oXttil.t ~oi.ltt1~A o.$t" a~o ~'~ti~t of tbo . . . 

li~• '' beoov~c ot:~ t<Wa.·tate forming&-~­

. -~~~~td -:to~~~·in Oh~tttatt. 

· ( 11) ~h~ :~~~~~c%'~!' l)t r4' ¥~· o~ ~m u tA~· o::ttto 
. ~~i•n cf. &~4i o~~~~t, ~~~ thr.t 11~ 

tt.&t.~d~~- :t~rtt'll.\; tt:. ~tl ita~aet.ioo ot· 7~®~ 
oit4!l'l'~t~4 ·t~lc~iiiA eheltlwe~ l:t: (;~ ·b$ vointati 

· t;)t\t t~t tb$ ~~sent; ~~~letJS~ ®nt:'tti'~te t- f~-rst 
' -
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.(tU.) In ~n1tit1l)ll, tho. l.&eM.da .ilu mlil .. rio tba G~~l!)ttn 

·~!.t~l~#ajf!l ~;diiitt a~tlj~~ll ·~~ ~. ~~u!\MblJi~t (til:• 

tu~o. etf ~1e c.ulC o.a the 1\?!(JJJ~tlll.$ teu:tGmere. 

IVIt.,~:~~ 

1• ~nthe:$1e ·~· ~e egatlioe1B o.t (bQA.'ilonc uo) ~b~lW 

· ~oot1.,o no!itf.l anll. th~~ or(Jlf•t:~ d~v.attvao 'Uooll1a tt10' 

r~e•tlt: a~~--tltltt't~~-· ettttly ~e 6~<fiM, !~ Ob$ptG~lt:t. 

2fj, uv •· 1t1'ieiblt sP.~ot.mt ~he w • \l:il~ble avaQ't!'4l 

fi~ra rttt«:tl"'dtlf. wM~h ~!tJ~J~:IDU-.t! $poot~tlhO~fltev u~ 

1 ent·q\~~ ~u-~ 

4\1..,1 ~l.V&.ilt~ fl~<l weft 'tlf UW.M1 {S)t!GP.'~t W-$$1; 

G~l~~)i ~<:!~~ '· 

5.: ~1'~t:etion ttf Int:a~tDd ~ht:Ji~~ee tllld GlilU• 

:;u~br1um ooil~t$i l~t~l<t<!4 nl:U)o~~:M.~· - coAet~to . . 

· <t1~a;~a OOGlJ;u.'t;t&l ,a.{)QrJ~~tM~ to tho e~ld~ 4"tlat aq~G teon. 

·-~~e. O$'\M.DU'! i~~GUatem • a.w. 
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