
‘I’llI: I’~‘liOJ,~‘SlI 01: lSOl’J~Ol’~‘l. 5-(:I-lJ.OJZO-_- 1 1.1 J’J 1JZO.X \‘C:\ JZlz,;\S I J.;\‘l’IC 

l)I’I<lSC; (;;\$ ~:I~ll~~.,~J;\‘I’~.~~;J~;\1’II~” 

lsll}l1’llJ’yl ~-l*lll~ tl’ll-_- ’ II>+(II’l ~S~‘l’~ll’l~illliliIfl’ SIllI\\’ tl I 111~‘1’111i11l~’ ClC’,~l’il~lC~ 

tll .j-l’lIlIll’l~-~-lJ~‘ll%~~.~~I%lJl~lllJlll’ iLllC1 unicl~*li tililltl pol!*nicv*il* p1’0~111l’fs, J SI IIWI ~ly*I 
~-~Ll’~~tllS~‘-~j-l’IIIOl’lIl’~11~I~~lllil~lt~’ \\‘;I+ t Il~~l~lllilll~~ (Il~~l*~l~l~~~1 tll S-il~‘~‘t_I’I .j-l’llllll’ll-~-lI(‘lli:llS- 

;LXI tliiit 111~’ ilIl(l l)t)l>*lllc*ril* ljl*( KI~II*Ls. \\‘IIc~I~ isc)Jwolq*l ~-;t~.~~!t~~~~~-~~-~~l~J~~~~~~.~~~~I~~~~~iI;~t~~ 

\\*;I+ le’1.1 II>*zc~II in t II(! jw*.c;~*~ilx~ of (liiil~~tlI~‘l;iliiilil~ iscrlm)j3.\*l ~~lI~~~~l’llS\‘~~~l’lllll~~lIl~ill~ll~ 

illlililtC*, ,j-C’llll Jl’l t-2-I N'll%l i.S;\%i ,lilil IIlt’ ;lllfl ~j-(~-ll~~~ll’lJ.~~‘-~j-~‘llllJl’lJ~JIIl’1l~’I)-I ,I-rlilllc~tll\+l- 

111'l';l \\'t'I'l' i~~tI;l1l~ll. ‘I’ll(’ ~ll*~~t,L’l~lt~*~l I~ill’l~i~lllilt~* \\‘;I% SllO\\‘ll tll IIt’ tllC’l’lllilIl~’ llllll’~’ StillJlL’ 

tllilll t Ill’ Il_I*Cll’llS>’ ~lll~lll~~. 

1 STl\‘l lIll’c”l’lcls 



(‘,;I I,SI I(‘( I( K’I I((‘1 I:,) I<’ - (.‘,;I I,SI I, ’ C’( IL’ -‘. I<‘(‘1 I (‘I I, LO 

I<ini:tic* ;llld c*liciiiic:;lI tliltil” Sll]~])ol’t ill1 illtl’illlll~l~‘l’lllill~ ~ll~,~lr’;lcli~til~ll kvitll ;L ]~l’ll]X)S~‘Cl 

i*;t1’1)illlilic* ;u-itl illti~l’Illircliilt~.~ , S1m1: 01 tllcw~ stllcli~*s II;I\*c~ INYVI ~N~I*~oI-III~~(~ u*itl~ r.wlho- 
II~~~]l’llS~~ l~~~l’l~illliliLtl~~. ‘J’ll(’ ~l]~]~l!~ll’iLIll’~’ lJ1’ S<@\‘Cbl*;lI 11111<11ll\\~11 Ili;itc~i-i;tI?; \\‘ilS l~I~~l~l’\‘l’~l 

(llli*iii;g tilt’ tllr\~c.~lc~l)iii~~ilt 01 ;I suit;il)lc* (;I,(’ Iilc+tIio(l for tlic- Sl’])ill’iltilJll c~f t]lc II>~~~I*o.x>. 

Ill’ ;tl’Ctl)S~’ l*:l.l*l~illliIiltl.~~;. ‘I‘llCSl~ lllllillll\\‘ll llIiLt~‘l’iill~ Il;lCl ~ll~ll’fl’l’ n~t~~iiti~lll tiliir3 tll;lll 

tlli.~ ]xiI’i:IIt illlC1 tllt!ir i’iiIIc~~~IItl’;ttiriI1~ irIc~rc~;isC~Cl ;lt l’l~‘\‘iltC.‘(l l’lllIlll111 tC~lll]~l~l~~l.tlll’~~~. 

]<l’lY’ll t IY.‘]NlI’tS!‘* 1” 011 till* Illil.C;?; S]~~‘~:tl’ill iLll;II~‘Si$i III’ is;cl])l*o]~~*l 2-Il~~(ll~ll.~~~-~j-l~llll~l~il- 

C~;lI~l~;lllililt1~S Ilil\*C’ ])l’O})l)SicVi tllilt .j-~*IIlOI~l~-, ~~-l~~~Il%o,S;l%~ ~1111i~11~~ is ;l ]vc~rlc )ii1iIi;tii t fl’ilfi- 

i1119t ioii. ‘~‘II~Is;, tlita ~~o~sil~ilit~* of 2-l~~~~ii~os;i~~~liii~~ii~~ 1’1b1’11I;ttifJll II\’ tll~~l~lllill flC*gl’ilcl;l- 

tic,11 of isilll>rol>j*l ~-c.lil~~l’r J-L- ’ Il~‘~ll’cl.~~‘~‘;11’1~;1111;11r’ \\‘;lS l’oll~i~lc~1’c’~l. 

1;s I’l:l\rl.\l I:s’I’i\l. 

;\ IO: I sl~littc~r \\‘;I+ l’lll]~lll~~l’~l 10 tl’illlS1’~~l’~illl1]~ll~~ 1’1’0111 1111~ l’l’llIl~‘llt Stl’l~il111 I)(’ tll(* 

pi+lic]tIirl ~~Ill’llIlliltO~:r’il]~ll. :\I1 Sillll])lC*S \\*cn’ i*~~Il~v*tc~l ill (~;1]~ill;iI*~~ tIIl)c3 1’13~111 \vliic*Il 
tllC! Illiltl’l~iill (‘IlIllCl I)0 1’~‘llll~\~~‘~l l'lll' 1 I< , SIll\1 01' I11iIS.C; S])l’(*tl’il] illl;ll~~~iS. ;\S il ~~~~lll~l*ill 

pI*;ic*t ic*o I IZ S]llBc’t I’( liL11ill\ *.-is \v;L~ ~~oII~lIi~*t~~~l 11sirIg 5 1 t Iiii-liiic-1.1 t Ii l.:r 1bi~ll~~ts. ;\I’tc*i. t III: I I2 
(l;lt;l Ililtl l~l.Y’lI l*l~ll~~l~tl~~l t IIt& l<]‘:l* ])~‘]]l’tS \\‘(‘I’(’ l~C’-~l~lll111Cl ;lllCl ]~l~ll~~.Vl ii1 ~illll]~l~? tlll)l’S I’ll1 

lll;lSS ~]~~.~l’tl’lllIll’tl’\’ 1))’ IlS;C’ Of tllC* Sll]iCl ~il111]~1~’ .]~l’OI)l’. ‘I’lll’ 111il.C;:‘. S]l(‘l’tI’;I \\‘(‘I’(’ I1ll’ilS;lll~l’Cl 

u*itli ;I \‘ill’iilll JI-OfI IlliLSS ~]~c~~‘tl’~~lll~~tc~l’ c*l]llj])]lt’ll u*it II ;I \‘-5500 ~~~~ll.c;cilc*. ‘I’llI* S]~(*lstl’;l 

\\‘(:I’c! ~Ittililll!ll ;lt 70 (.n\’ ilt ;l Slblll’C’l’ t~~ll1]~l~l’~lt~ll’~~ (II’ ISCI illl(l ;I l~l’lllll’ 1~~111]~~~1’~11111’1~ tll 

zg-.-_jo ‘. 

S AI IC ~l)c~l:tl*;l \\‘~‘I~I* 1.1 )]lt*(*t (I(1 llsi11:,’ iI \‘ill’i;lll ‘;\-(Jo;\ n*it II t Ill* ;iirl 1 II’ it I~;iI~I*i-‘l’c~l; 

c:c~lll]~Iltl’l’ 01’ il\‘~*l’il~ill,< tI.;iIisi~71ts. li:llll])l~‘S \\‘(‘I?’ 1~Sillllillc~~l :I5 SlbllItiCbllS 01 l’ill’l~llll 

tl’tl’ill’llll lr*icll* 01’ :ll’~~t0Il~’ 01 1. 

;\II (;I.(: flilttl \\‘(‘l’C’ l’S]IOJl’Cl iI$ ]JC’;ll< iIl’l’;l l11~‘il~lll’~‘Cl II\’ lI?;inq il ‘l’~~i.IiIiil‘citl-~tl’i]) 
(‘II;ll’t illtl~~l’ilt~~l~. ‘l’lI(* llt1;lllt it;iti\*cb t];lt;l \\‘1’I’l’ IlilS;(‘(I Ill1 ~tilI1llill’~l (‘lll’\‘l’S iIS II I’IIlll’tiflll 

111' l)t’;ll< ill’l’il. 

Ill it tj*picz;il (~slx~riiiitmt tlii* i~0llilitic~ll.c; III' t Iii.* ~;i+liclliicl ~~l~i~i~i~i;iti~~~~~;~l~I~ \\*~a’ 
silillil;ltld 11)’ ~~1Iil1’~ill~ it ,gl;lSS Ii\*tlrc~l\3is il11l]~llI~~ u*itli 
2-]l~‘~ll’0~~‘-~-c:]~]C~1’~ll’;ll’l~~;lIliliItc’ ,,1- iso,;nI,>~*I 

sil;iiiin*(l ,gl;iss \\*IIII~, isi b]~i*~i])!*l 

~-iIl’l’tOS\‘-.j-~‘IIlOl’Ol’ill~l~ilIlililtC!, illlCl SC’illC’Cl 

i1.t. iltlllll.S]~ll~~I’il’ ~~l’C’,SSlll’~_’ llll~ll~l~ riitrr l,<t’ll. ‘I’ll(* .Sillll]‘llC’.S \\‘(‘I’(: ])~‘l’OI~‘Z~~tl fol’ 10 111111 ;it 

25C’-.af,o’~. ‘l’llt! ]~l’OCllIf’t~ Of 1.IlC’ tll~~l~lllill dc b~l’il~l;ltillll \\‘(‘l’l’ is;cll;ltc*(l ll~“I’I.(’ ill1Cl/ll1’ t; I:(’ 

(‘l’ill)IC! I) ;lllCl il~Sil~‘~!Cl I))* I I<, SAI I<, illlC1 lll;lSS $]l~‘l’tl’l ISt'l II)!'. 



I’\‘l<lll.\‘$;[5 , 11: 1.-;lll’Iil II’\‘l. ~-~‘lll,l lI<I I-, ‘-II\‘Illills~‘~‘.\l\rl:.\.~II..\’I’I: lll’I\‘I,sI; t;t: .; 1 
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2-I~~~Il%o.~il%l~liIl~~Ilc u*itll tlli! c!.sc:cqdicm of it Stl'Oll~ ('i11'1~1~11\'1 ;lI).C;orl~ticui ilt IS_l.O C'lll“ '. 

I'IIC ~'~11'1~011~'I iLl~S~~l'~~tiOll ilt 1775 ('Ill. ' l~l>SOI+\'C!Cl iri till! 2-1~~!11%0Si1%~~liIlc~llc l~~~lllilill~Cl in 

tliis s}~cl~trUlll, ‘l’llc ill~SOl’~‘lti~~ll f111’Sl3 fl’olll 3;300 (.‘lll” l to ;-jIoo i'lll -I \\'ilS Cliriiiiiisliccl iI1 

tllo sp.x:tr;1 or Illllcllo\vll 13. 

hI~lSS spcC’tl’~ll illlill\~SiS Of LllllillC~~~‘ll 13 ~*ic~ltlld il fl'i.l~llll'lltilt iofi ~~ilttl~l~Il \'c'rj' 

similar to 5-r:l~loro- ~-l~c~~i~os;~~c~li~if~~io (~~~iIctio\vn :\) u*itll till! c:sCq~tion of tllc! j'IiII'l!llt 

ion at w/1: 2 I I, wllicli \\'iLS 43 III:LSS units l;ti*gu tli;iri ~-i~l~1orc~-~-l~c~i~os;~~c~li~i~~~io. ‘l’l~c:sc 

CI;LtiL arc! iv pIOC1 ~lgt*lXlllc!llt Ivitll till! prwlic&Cl S}XY.‘tt’Lllll 1’01’ IX-ilLYC!tJ*l ,j-~‘lll~~l~O-~-l~~tl~- 

OSil%~~lill~~~lll!. 

To test tltis ll~*potl~wis, ;I sallll’lc or 1111151l0\\‘11 J 3 I\'ilS stil,jcv?ccl to S,'hl 12 ~lll;ll~?4iS. 

TllCSC Cl;Lt;l u-c! ~~lX?Sl!llt~~Cl iti ‘I’iLl>lC I I I, DiltiL fl'C)Ill tllL! lllOCl0l CC.~lll~~C.lLtIlClS, 2-l>l!tlZl)S- 

uolinonc (1, wportd in tllc IitCxLture, and I I, s~mtlwsizccl in tliis liLlll~l’~ltC~t’~) ~ltld 



~-ibclI~l~lJI~cJ.~\~-lJ~~l1~l~sii~iJIc ilt’C! in ~IJIJd il~r~?~~lilL!llt \vitIl llllI~11O\~‘l1 13 fOl’~I~~~~lllll~!ll~Of tIlc 

~ll’~JlIIilti~: Il~*~ll*O#!llS, ‘I’lll! ill’Ollliltil.’ 11~‘flI’O~OllS ill lllllillO\Vll ;‘I iI.l)Sl;~ll~!C.I ilt 7.33 illlfl 

8.CJC.l I>,I>.lll. (I)). Illt~‘~l’ittiOll of ~IICSL! ~\\‘IJ l”.‘iII iS SllCJ\f’l!(l tllilt till’ ;l.l’l’il Of till! 7.33 

Il\‘Cll’~J~l!llS \\‘il.L; ClOUl)l~’ tllilt Of till! 8.00 I).I).llla (0) Il~‘tll’O~~.!ll. 

(A, I5 ill’ 

‘[‘Ill’ I)l’OtIJll?; ilt t7,fJl) I’eI’allls 

1’ ilSSi~~lll’(I tcl tllc* lll~~tll~‘l of tIllI S-:lcYQt>*l c-l1~1~it*ilti\~i~: tllis is Slll)lJlJl’t~l(l I,* <lilt;1 

fl.1 1111 tIlC SI~c~:tl’lllll Of tIil! !llOcIl’I l’1~111I~lJ1111~I S-il(.‘l_!t>*I I)>‘l’f JIidlJllC’. ‘l’Il(.! ~‘IIl’O111iltO,i’l’ilIlllil~, 

SAJIZ. II<, illl(l Ill~lSJ SI~l.fl~t~~Ll clLlti1, ill1 SllI>I>Ol’t till’ Il>‘IlOtllc*SiS tllilt S-il~*C’t>‘l _j-~~llllJ1’O- 

I-l~~!ll%lJ.~il%lJlitl~Jllll is tllc ’ Stt’llC*tlll’l! IJf lllllil1Cl\Vll II. 

‘I’llt: (liltil I~l’t~~l~lltl!~l iii tlliS I’l:I)lJl’t ?;IIIJ~\’ tI1iI.t (J~///O-II~‘~I~O.~?’ (‘itl’I)itlliIiltl*S tIllal’- 

1111111~’ ~l~!~l~ilcll! t0 .t*it~lrl 2-l~c~llZc JSil%( bliiic JIlC ~lC:l’i~‘iLti\‘~!Si. ‘I’llCSl! tll~l~i\~ilti\*c~s lllil>’ lY!Slllt 

1’1’0lll tllc* I’1 ~1’111i1tilJ11 Of il11 fll’lllo-ll?‘~ll’c~S~’ iS~J~~~~illliLt~! illtc.!lYllocliilto cluriiig Jl~‘l*ol~~5iS. ‘1’1) 

tt+t tllis II\*IN)~II~~~s;, isopJJy*l ~-il~‘~.‘tO.~~~-~-~~lll0~lJl:il1’l~;1l1il;tt~! \\‘ild J)~‘l’lJl~‘Z~*(l iri till: 

}~l’iw*lli*c! III cfi,St*i5S clilllc~tll\‘litlllill~~. ‘I’l~t* I>J-l*oI>stic: I>~(r(llll.:t~ \\‘L’Ix +l~I)ill*;ltcrl I)>* ‘L’J.(,:, 

illlcl tlll’l*l’ (‘lJll1I~lJll~~lltS \\‘1!1’(! ~.ll~tl*~~tl!cl \vitll /\)I.’ \*ilIlll’S Of 0.20, 0.;30, iIll< (.)4_t7, rL!S;l’l’l’- 

ti\*~.~l~~.‘I’I~~~ lirst irltr~l’rll~lrli;lt~! (/I’/.* 1).4/‘) llit(l it (;J.(’ n*tl.wtion tirllc: itlc~ltic*;~l to isoJwJp*l 

2-ll\~fll7JS~*-~-~~IlIl Jl’OCiI1’lJ;lllililtC I (‘l’ill~l~’ I ). I I< :iii:ilt*sid i1llc.l lllil.‘;S S;l)l?Ctrill I’l’iL~~llll!Il tilt iCJl1 

I~~lttl’l’lls (If tIlis l'~~i1i~Xlll~!iit nx!t’C! i~Il’lltil*:lI t(J islJIJrOI)?‘I 2-ll)‘~l1’O,~~‘-_j-~IIIOl’lll’ill’l~ill1il~Lt~!. 

‘I’IIc* (; I,(: lxltcvl t ioll t illll*, I J\I itllcl 111;~~~ SIll!ctl*ilI itll;ll~~l. ‘C: Or till! lllllillO\\‘ll 111ilt~!l’iilI 

( /\)I.+ i,..{o) \\‘i*1’1! iclcvi t ic*;il tc 1 _j-C*I llol’( J-2-l~c’ll%tJSil%c Jlilll tilt’. 

\\‘lic~ri sul~ji*c:tc!cl I 0 (;I.(:, till* 11111i11lJ\\‘11 1lIiLt~‘t.iill (/\‘p 0.20) \*il*ltlc*cl I~l~~~cl~~lilill~~lltl~~ 

~j-~‘llll~l’O-3-l~J~‘l1%lJSil%IJlill~rll~’. ;\ssulllill,L: tllilt 2 -Il~~~1~~JS~~-~-C~IlIl1l~lJ~~lI~’11~’l is;cIl~~~il1lilt~ \\‘ilS 

ill1 llltl~l’lll~.~~liilt~~ Ill tIlC* tll~~l*lllill Cl~‘~l~il~lilti~lll I)l’O(‘C’SS, tllc! I~l’oCl1ll’t u*itll /\)v o.ro L?JllId 

Ilil\*(’ l)l!L’ll A- (~-11~~~11~0S~~-~-C~llll~~C II~lll~l1~~l)-I, I.-tlillll~tll~*lllIX.~il. S~‘\‘l’l*ill \\‘lJ1.lil’l’S Ilil\‘C! l’l!- 

I” 11’1(‘( 1:’ .s tllilt ll1’C’ilS iIl’(’ tll~~~lllilll~~ llllStiLlJll!. I C ;~-(~-l~~~~li~~~s~~I~l~~~ii~~l)-~, I-cliilil*tll~*l- 

l.ll’(‘ilS ill’t! tlll!l’l1lilll~’ (ll~~14il~l~~~t II>’ it I’l’lJC_‘l!SS Silllilitl* tll till! f,l’l//(J-ll!‘(ll’~JS?’ ~‘iIl’l~illlililtC’S, 

tlll’ll tilt! ~~Il’~‘Sl’llt’l’ (11’ .j-~‘llllJl*l I-,- - IJl’l1%l~.~il%cJlilll Jlli! is ill il~l’l’l’l1ll’llt w*itli t Ill’ I~l’OINJS~‘cl 

11l’C’il illtc~l’lllc~rIiilt1~. 

I I< illl~ll\‘Si.C; Of tll(* l\‘p 0.20 lllilt~~l’iill ~*ii~ltlctl il S;1~l!l.*tl~~llll tllilt \\‘ilS \‘l:rj’ SilllililI’ t0 
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131 It I I ist*l,m ~l>>*l ~~~iL1’1.‘tlJ.~\‘-~j-~~lll~ll’lll’ilrIJilllil~ltl’ ;lll(l is;ll}l12llJ\*l ~-ll\‘~lI’lJ.~\~-j-l’l1llJ- 

1’1 l~‘iIl’IJ;lllililtl’ ll;l\‘(! IJl!lBll SlIlJ\\‘Il tll 111’ IlllStill~ll! tll 1111 llIl~~;ltl~ tll~~l’l!l;ll l'~~tl~liti~lll~. ~,)~Iilll- 

ti tilt i\*c stticlic.5 \\‘iTi’ i’i~11clll~.‘t.i*~l to ~I~~t~miiinc~ tllcl tIli*rI11;tl ~t,ill~ilit~* of tliil cwlh-Ii~*clrosj* 

l~~ll’lJilllililtl’ il11Cl 2-IJl.‘Il%lJSiL%0lillOlll.! iIltl~l’llll~lliiltl~~i. ‘l’ill>lt! I rlqJort5 tllc* (;I.(: c*cJIiclitioIis 

1lSl'll tcr Sl.*lli\l’iltC’ till’ l’~~lll~~l~lll’lltS IIf tliis cltl~llltitilti\~~* Stllcl\‘. ~tilll~l~ll~ll c’tlr’\‘l*S fll1 

is;l.)lwop>*l ~?-ill~~~tl~.~~‘-j-l~lllll~~~~~il~l~~llliIilt~~ Cllltl iscqm~jy*l 2-Il\*clri ~S>*-~-c*lllc ~l~~i~~itrl~;lllil:Lte 

\\“t’l’l’ lilll’ill’ in tllc* l~~~llc’t~lltl’iltic~Il l*illI~~’ fl’lllll 0 to 1-l l/g:. 

'I'~I(* rl@sults (~1’ tll(+;(n p\*r’c)l\ssis striclicss iLI*l! rc~jlort(vl iii ‘l’;~l>l~* 1’. (;I’c~;ttc~r tI\itIl o1.J 'I;, . . 

0I' tllc: stilrtill~~ il1~l*t\tl~ltl~ll cll*l’i\‘ilt i\*cb \\‘ilS l’l’l’ll\‘l’I’l.Yi il?; llll;lltc*!‘r’ll ~*;l~l~illlililtl! iLt 2OlJ" 

f~ 11' 5 liiili. (‘Iicl~T tllc: ~illll(’ ~*fmilitiotis I ~111). 70 I'(, of i?;chpn bl>!‘l ~-l~~~ci~~os~~-~-~~lil~ Jrfb 

~‘;1l~l~;illilitt~’ \\‘iIS I'c'c'I J\~l~l~l~~~. '1'111~ S-iLI.l’tJ*I ~-“IIII JI’IJ-2- I~c~tin~s;ii:olin~ 111<’ rlifiri\*itti\W \\‘ilS 

I~I’c~.+*llt :lt 17-j ’ tluriliC: tllc* IO-111IIl 11\‘1’01\. 1. ‘G’G I)llt did Ill It ~l~‘l‘1lllll.ll;lll.! iLt C*lt?\‘iltL*(l tl*lll- . . 
l”‘l’il t tll’C’5;. ‘1’1 Il’Sl’ lliltil rlitl IllIt Ixwiiit :I I’~~IlljKlr’iSl II1 lJl~t\\‘i7~11 tlI1* Still>ilit>’ (Jf till! 
5-l*lllilI*l J-,- ’ lJl!11%IlSil%0lill~JIll~ ilIlC1 it?; iI~‘l’t~‘lilt1’(l illlilllJ~, IJUt till*!’ rlicl ill(lic’ilti* tllilt IXJtll 

01 tll(w* l~>*n~Ij*tic* lwocliic*t S \Vl’l’l! llllStillll~~ ilIlC1 \\‘c’l’(’ c~oll\‘~*l’tc~~l til uriicll~iitilic~cl ln~i*ol~*~k 

l~ro~liic*ts. ‘1’111: icll~iititil3 Of tilt* tiiial ln*nll\*sk lll’lJ<llll:t~ Of tlllQ l*ilrl~illlliltl~~ illltl tllC* . . 
2-l~1~11%0Sil%~llil1~~11~’ illt1!l~lll1~tiiitt~~~ ill’l’ IlOt l;lllJ\\~ll. TII(w uiiitlt~ntili~d IJJ'I'I Jl>'sk pro- 
clUC_‘tS iLI’(J Ill 1ll-l~l~Jl~11’ ;lllll \vill 1101: l’lll~llllliltlJ~l’ill~Il iIi tllc* (;I.(: S!‘?;ti*lll 11SlYl iI1 tlli?; stllcl>*. 

‘I’.\ 1:l.l; \’ 
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:\ sl1111111~tI’~’ 0I’ tllc! 1~J’l’oI~*S;is C~spC:l*illlCmtS is dIl11\v11 ill I;ig. 1. I’>*n)lJ*Sis of iso- 

]~rOl’)‘l ?~ill~C.!t~JS~‘-~j-l-‘iIllJ~~J~~~ll~l~illli1~ltl~ in tllc l~l’C!Scllc’i~ of Clillli!tll~‘lii~~lirlc, is ClC!si:I~jl~C~cl in 

w;ii:tioliS :\, 12, IT, I’, ill111 (;. ISo~~l’o}~~‘~ 2-ll~‘tl~~ JS~‘-~j-~‘11lO1~fJ~ill~l~~lIlil~ltl! \V;lS iSfJliLtC!Cl 

from tllc I’CIl~‘tiOll Illistuw illClic*ittill g tllat tlll2t’l’ \%‘iIS C’lCil\*il~:C’ Of tllC! ill’l!tO.S~’ I~OllCl. 

Till@ 1~lX!sCllCX* of tllc: illtl~l’ll1i~Cliitti~, 2 -Il~~Cll~oS\~-~-c’IIIo1~o~~lIc~ll.\’l iS~JC*~‘il.Il:lti.!, is Sllgp!Stcd 

I’)>’ tllC! frJrni;ttioli Of till: 111’l’il’ -?a It iS 1lOt C.‘lc’ill’ \\‘lllJtlll!r’ 5-I’IIIO~O- ~-I~l~l1%o.~il%0Iillc Jllv is 

clc:ri~xd ft7 Jni ‘I ~-ll~~Cll~~~S~~-~j-~‘ll1O~~J~~l1l’l1~’l isoC:)xllato 01’ is il tllc~r’lll;ll ClC~~l’il.CliltiOll 131eoCl- 

Ill.Tt Of tllC Ilr’c’il. 

I11 tllC’ ;ll)S~‘llC*~’ 01 Clillli~tIl~‘litlllillC~ tllC* tlll’l’lllill ClC~~l’;lCli~tilll1 l~l’oC’C~C!ll$ \*i;i l’C!;LC’tilJll 

sl~lll!lllc! A, I-:, t:, iLIlt I>. ‘I’llt.’ :ltt;l~‘l< of till* 1’llC~ll\*l iSol:~*;llliltC~ iritc~l’lliC~Cli;ltt! 1)). ;I ~~,1-1,0 

ioli, in t Ilr~Si~ K:ls 1’llilS;(’ n5Ic*tioliS;, iS s;1xv*lil;lti\*c~, 

‘I’IIC~ tl’;lllS;c.~Sti~l’ilii’iItiiill of tllia Still’till~ Illiltl’l’iill ~~011111 lX5lllt ill ;ii’c’iitiilll;ltio~i 01 

S-;ic~~t>*l iS;c b1m )1J?*l . 2-ll\‘lll’O.X\‘- j-~~lllOl~l~l~;lI~lJ;lllililtl~. ;\ . . ~‘lJ11Sl~1~tl~(l n~iic*tioll IIlC!l’llillliSI11 

\\~llC!l?.’ tllln isolw~~)~*l ,gl’cJllll Il’il\‘l*S lllltl~~l’ tllC’ ilttil(*l< 01’ tIlta ~~ll’l’tl’ll-llt!~ill,i\‘(! ])llC’llOl 

1 ).S>‘#.‘ll 011 tll(b 111 I\\’ l~l~.V’tl’l tri-Cll*lic*iCwt l’iIl’l~lJ11~‘l l’ilI’l~lJIl ll! \*ilblcl S-ill*Ct>‘I fj-(‘lllf Jl’o- 

2-lJt'll%f J.Sil%l blinc lilt' 1'1 llll~l t IIt.' I )(I l?I'lll~f JSl’(l. ‘I’liis l’c*ill’t icJ11 Illl’l’llillliSlll \Volll(I IJ)‘l.JiISs 

tllc* ~‘~lll~11>+1 iS~Jl*~~illl;ltc* ilitc~l’llic~(li;~tC~, %~cJ’l”l’ ;\SIj I<I<L\l<Slrl:l l~~1111~~i11’1~11 till! niwl~iiriistil 

fill. till! ~~I’L’f~~l~~~lltiill .L’-I~l.‘Il%l~SiI%~ tlitionc~ foI’I11iLtioI1 irl tlll.~ l.oSS;(‘ll I’~~ill~l~~lll~l!llll!lli, u’itll 

till! (.‘lir*tiuS I’l~ill’l’~lll~l’lllC~llt tllilt ~*iC~lClC~il l1111~’ l~llC.~ll\*l iSllC’\‘illlilt~~. ‘I‘IIl*y 1~1’Oll0Sl!Cl ill1 

(IZ---S =<..-Cj) illtl!l’llli!tliiltc~ tllilt \\‘0111~1 I)(:* ~‘0Ill~~iltil~ll! \vilII tlitl 1'11lli*i~1't~xl rtic:i:li;irlislll 

cltw*ri IlC*Cl ill31 )\‘l:. 

l<og$tlYIlc*sS of tilt! lllL~c~llil.lliSlll in\‘(~l\*l~cl, isolm)ly*l 2- l1\~Cl1~OS\~-~j-l~llIC~~Ol~il~l~illlil~ltl! 

is tlll!l’lllilll~’ llllStill~lC’ :lll(l ~ll’~:1’il~ll’S, 1111~l~‘l’ nitrog~w in it11 illl-gl;lSS \‘15Sl!l, t0 >*ic!ltl tllc! 

tr’itllsil!llt 2-~~~~ll;ll~JSil~fJ~illlJll(_~S. ‘1’11~ IO\\* ~N”I* c:c*llt I’c’I*o\*o~‘>* 01’ c~/,(/,o-II!‘c~I’IJs~’ C*ilrI)iLIliI;ttC.!S 

ilt C!lc\‘il.tC!Cl t~~lll~~C~l’;lt~l~l~S is ~~ill’~LlIl~lC~Cl I>)* till! IilI’~l! ill’l’tlll1UIiLtilJll Of uriiiliwtiliixd ~)l’O~l- 

LlctS (‘l’ill~ll1.! \‘). SC\*C’I’ill 111 )ssihilitics 1’01’ tl Ic’Sc lo\\* I’C’C’f r\*t*riC!s ill’<’ SllggC!StC.!tl iri I;iK. I. 



'J'l~;l~ll<~ itl*t' (.Juc: 11, (;ICI )I<(;I: (;. 15.~11 of J’I’C; Jrlrlustri~~s, JI~(*., J'ittsl,tlr~!Jl, J+L., 

:tr1tl 1: . S. 'J';\s;\I<;\ fog' tllcl 1)~c!I);lri\ticl11 III' i~;c)lm,l>yl 3~l1~‘Cl1’O.~~‘-~j-~.~llll~l’l~l~ill’l~il7illilt~! ilIlC1 

is;c q)r1111yl 2~ill~~‘tll.~~‘-~j-~~llllll’Ol’ill’l~iLlliI~lt~‘. :\ SJK!C!iilJ IlOtl! Of ilJ~J~IX‘~‘ii~til)ll is ClUc! to 

J\1. (;. %~\\*I.sI<IIc for Ilk stll>l)ort in ~)1)l~~;~t_i~~~l III’ I ,111’ iIl~trulllcIlt;lti(~ll scq:tioIl ;lIlCJ Jlis 

:wistorlc:c lvitll tlIc_ SJJ I< ;lll:ll>*?;is in tllis sttlclj*, 


