
:):"',­
~. 

·'. 
l ' 

I'Wf:'\-:"Jf';;~GT;} - 1" 
~ ·,· -···- . .. 

. \ 

~h.~· nu~l.e:S~e aotde· ~~vide tb~ oQttt~ ·ot· th& ~~t. 

~eriM't~l 1fm~t!JlM :it). t!lf?· tl,llit:r~{~ ()l~~w 4 tbo at~~ 
Q~:l/l tr~,te~ian tiif' lt~ e~ti~;ro~<l!J ~d ttle-'~~ _. 

. ~..-
' ·. 

~~t1t>-h"''th!s mt~.m;~t~~~ 1s utill~d. in tt~ ~nt~$:Ut. at 
·-~· '• . . 

n'1ii, ~•"i"i,•·,.<i~~ 1 '?!"*1'ir.~....,;,ll·,...-· ....-ft.&~ f'iuflli~.;t'l<f'fo, ,..,.f;•· ~\);;· kr.~~.·.?.~.~-,....~~~ ~.A.~ci·.~.;. 
~; .. ~.!~.:. ..... ~J .. ~~ ~1<!'\..if ~~. ~~\1!, ~!<>,#.i!~-..; v .... ~"" ~ ..... ~~li~' "~;/~~-

~te•· t1\10lete l\Ol~,. li~~ ~V'tlt~i.n .. $ ~$ m~~;::>:Qle~:&.'erg, 

·~~~~t·lo.{j o~ a b!\ohoot:~ O'f ·~~ b:r;l,b()~e- ~4 r~~il. ~ 
4to~ri~.ea ~ Ilii~\:}. ow .~be.a.~tf1J ·tl:a: ~bJ.oh · th$ ~1"1G\V4· . 
·btW5e~ ate attn<:t~~ .LHe ·flc ~l;tt~~t~ ·ac t~t •. cmr~Yns tb~ ·ta~ . 
to-root' ·oto t.he lt.:~'9'/J~at t~~l\;1fi;~"~1.~fJ. i~e)~n" M!.i ·ttte a~~ i.n41-

cr.\tO$, tUle.:tj,~to ·ae£6. ~l.~Ul~ tt:r~ t1~1(U.o eu4 ~t p:bftlliel~· 
. ' 

G!.ont . ~ 'th$3 oo....~t .:11 btt.,Zb ~~$.tlt')1ty ot ~zr~tl~.re: c~~~· ;;;t;'&' 
. I 

thitJ ~~~- they OZ'O f,,lL~a; ~Gf;t:JOi~~t{\d -~~ ··t.tw' ce-U, ¥;1til 

~i,tt.n ~oci~ti o:t e.1<'t11Ji00 ·~, .~n>Q;tl@,i:ty vlt~~. ban!o: t)t~~t$1M 

sttil~l 3l11 hltllt®$s (1;1! ht~nellltf) Mtlt!ee; t:l~t~e~ ~:th · 

qlic·ot!t'd!~tlt Ot~on ne OO~iWt~e: 0"»' ~p-c:i.iM Olld Wf7 ~l..V 

~itb ~l!..!W e~tb oa;~~1:lfJ•· 

~bra· ba~~.s :t"'oo:e1:1 ~~ ~UG~io :ao:ifla ar~ Gi th~f! ~rlrd.• 

lane Ot' ~)tWlt119$ ~ tho .tcrti~~,r: ~~'\,"te,'tt~in:; 0. ~o~$ w·:tir1:t.~.int!~ 

1t1id0'~1e .~~ ayGt~;.. lfi: ~1;1~1\?t~tt~o'le.t.~ tl¢1ii1 <tb~ ~t1..~~n 
J 

ba~s ·o.t--e tbo t1t~t.n:td~(!e·;_ · r:citAUr=tifl-$:,_. (~} Gjl& 4-~Yto"?J~ (~ i, 
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Uraou o~ll G~draxy ~..ottvl urt~ail have bei.!n ~eoovted as · 

oo~:r!ng in oel:'ta1n bti:o~o-ri'tlpllage W4e• 
Uu¢lei o ao1il\h being ~~eylye.nioM, must be aeollt:!lpanied 

by an a,p~opr.tata numbe:t' o£ ca:t1ou.tl' ~n their v:!oini~~ 1n 

o:rdo:rc to roa1n.ta.in eloatrie~ nrutralitY• 'J2h.e· e~tent of 
• . I . 

b!nd!n!l of thc$e ions f'j;[jJ! va'tY · gro~tlsr~- >ln. th{)) ~no lUuld 

VJ$ .ht!tva ~1-;,etl:I';!jo ¢oun:tar .~f.~tione (l~.otl_vl:Lfi$d b.'"! tbe alkSlt 
+ . +. . . 

oote.la, euoh e.a l:ja ·.• ri!. ~to., • \tl'.!.oh at$l'Ve only to· neu.tra ..... 

liie tha Msat1v* ohargee oa the pboaf)hrlta l:ooiQuee e-lectro-
<> 

e~'1-ticatl,yf t.h.1o oJ.lowa tb~ nuole1o acid to aaeur.'le it.s ooat 

eoov.aot oonfo;rrontiol1.; as ahown by inoreue(? in iJ:·~tr~eio 

·triaooei;ty, eed!OOi:lto.tion oo .... of£io1qm.t, hfpe:roh:romictl:te . . 

r, . an~. epootfio rot$t~O..f\ O!ld (!. decronee in. RQ._, :radius of 

f!Y~nt:lon.. Oll~o diar11n.oa· :~::moll a.e pu·e~eeoine and eaaa~ 

vor!ne, w£!1oh: usua.l:l.$' aaoomp~ ruA .ta. vi vo1 ~hon a d1ff'er­

tant llebo.Viour J tno..v ~ bt)t}.rul ·stoloh1om-atr1eoll,.y,. probably 

to tbe l)hoapha.'t¢ raa!duos~ ~hus; t7:1.th.1n ·this· ato1'Clh:l.omE:'tric . . 

ranc-;a th~y a..?lG ff!JJ! rooro of.f.eot.ive t~ t,he oano'Valent ions. 

In, atUl:l tion, ~\11patbio d.is:tl.W$ a.ud ospeo.iallt otba~ ral~ 

tivQl..V lat-~a organic moleco.loa ~::10.V- e•art otbe~ ef'feete Qn. 
' 
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.:.1t t~cn:t it&terc:.~t '1$· tb.e 1l);;~Qt.1on. of. nuoluc 

aotdfi. t'Jttf:l- Mr~'S,tl ·~1$-nuote-~ t~~tla o~~iQi atlltt;ulee 

un! ionu. ~ w•Il tts ~ .. t*'rr,an_io :1M6• ~h~ intor.:),e,r~ioo f>f 
' . . 

n~lotei0 GOi-e.n· wi~l ~~e&:d.;o .ool.(l!eUlea anti !ono ~~a ·l~oi"~' 

ooca.tt~ t,t;lm- Qtudie~ pt"~ae an. op,;:~~t£t' !!®· o'luet&:titi(ll_:; 

"tbo cbl.~&~ltu· nw.mt.~tltt~ of ~b.e. o.ct~ou. of ro'·t.~:;:Of.le ~ 

· oo~lr'IOa~n'.W tm.d JJJ1.eo .atatJ t·o ()llf' ~r;l~• of 'ti'lCl' det::ltle4 

~soe~,ne~.;- s_tltl u~t-1$ey· ntr®·tu.~ o:r 0011. •. It ~- be$n ehO"ffll 

b.:;1' llUl."lw~o<a. atll hi~ o:~'tlnbortltcr$. tlt.e;~ tbs q;oou·t:t~attY"~ 

o~_tlti0t:s ot 1P~1~tio.ll ot ttt• ~R1l: ot AtUi~'OO~«t .t;t 
' . ' 

· ~1®a:c.tt1diute o~Uld ~ ade;;a.u.n.te13 •~o:)tn.ted tor: -~~ t.rtl'fe 
. . 

o:t: a tbdi:;,lo•t:to:a: iUl- th~· ~~t.nbti(f ese·t~ o.C uo!l ce:ll is. 

i'$$_f)Ql1~e t.O thO nre~~~· Of 1tib1bi~r8-. (1.) •. ~1\lf .. H~llt ~- ·. 
' ~ 1 . 

Mtt o~u~~~$1'$ tc," au. ex.t<.tl:miVI! ~\Wlif ot a l~~P$<ln\Jn~ ot 
' . . 

· n:crtlt!no d1~e b.nv-~ ub~ ttat tn. fl.o.t nn~ r.wcteu ~•• 

· eite$n~i&l to aoti.V!ts'· (S),• 
.. .. 

· r..;::ta~ tt:1~f.'!f ·~t ou.tmlJ~l!mals. or:~~-oG0-4 ~. ,£.,~1i*Q~ett (~) 

pbet~~At$e tMt b.u~c octa'll,)a. ~lt&rflria aet b~ Olt~1ng b.$.9.­

~irtr..e 't-ry. 'rtJ!! aaA ~tbat •filo -e~l:tca t:'tm$~t!d,on~J. ~-.:ult• 
' 

in6 r~.i1 mt~-,:~~na, fJith -a()r1Mne ty;po !:lU,tttr~~a al'C oottu•~ 

·~~ ot\O.nc;a ot·a ~:inc ~to a py:r·t~:l.d.i!i$• uet'~Ul~ ot ~1~-'' 
ert tiot&od ~ attovo tlloory and Vr<1J?¢t~:u~·d en t1l:t~$tive­
.t.beol?' tf]}i.Q:b s~te~ t~t nort~~$· act-~ lrl1~~$ ·tao.Qrl(;f$. 

_ th~~" ou.Ut3<'l ·Ulea-r1tLon o·ll' -d.clQt1o~l tit baee t~~ltia.. "hr'oine 
. · )ID . . •. · . . ·<..0 . 

u 1 _ 'ti:!&n G.-il /.~} ru~i4ri ·:r{ltt~r t.~a tho oar~ s . .-l A <:1iotr~ 

' ' 



. o1.,(;h'b: le~i! t~ w)dttt~ o:c ·au.nt:ro·ot.!o~ ~2 l\. b~fl1 dts:r~ 

l1$:til:i¢t\-ti~.d.:i! ·of UJ.i\-_• Cu:ob an· -$1 t~~tton ~Qu.ld be: -~:t)Q~e4 

to -r~lt ~~ tb:fi- f-~ot~st~,oo. ()fa er~.t!.S' nlt~d t)~t•t.n 

01"' .no prot~t~ nt a.tl ti~tho,~· tt~ el:teb.t.'tU ~Ji:-:'10.4 ~].tf:Jttt~. 

~~;"pe:r,,it!l;.f.Jte on ~¢r1dt® ClUWlt~_ of ~4 ana t22 b!).ct.~~o,?ooze 
'· :\ ~ ' 

lnJloot£r ~t~tl ~tJd.e d.ooe ~oo-~. doottr,•· 

i1efot>o. eob~It~.:J l~t}QQ '~!V3 ·!J:t1"bl~3: ·ot' ~t;('ff!lO'tfi~JU 

of or{:;t.U:.ll~ ooil mf.l~~ie (}Ut·i'Q<l~ \~i.th OOA.t it !ll nort~ 

1ahil.<O, t~ tlci1·n ~- 8~~ ot tJ!i& 'b1oom~;. ot G~l}ofd.O tl&'l~C:.!l•e 
:a~ ~$11 n~. ~&~:~to d Sn&:w~l~ -.iO:ni! 'ff",Mih ttl.!~ 

t!o:tth ·o£: tb-, ~tttJtos 9:-~etJ~~~nn in~~ot>lon ef d1e!J 

·tv- ~rotnloQC.ll.~ 1n.volve tmt~.,aio ~be, t~thrJUGb lli6ilar 

· v.tJ.en~tlan.on. ~ a'la~ ~oou.<t .·fo·tt ~.eta ~eo.§· ~~- art'::~rty.in_g 

~r:W .. e!.r>lc a~!e &Jt· --~~6 tfhe ~$•· 
' r.:y.o& of' tno· nerie:tne aa;:ri .. af, l$@ ·a$ -i'l':~t\o:~• 

~~d aort.d~~ 0~~0 t1nd to t~~ ~& ~~n ,~! ~b!blt 

®)'t.et,Qhl"-tKlfl$1 -~lt Qp't\:toal GJ!!~!vity.. ~t t.h Ollie;!~ Qt~l:SA 

l"Wl.'7iln1m:w, (1•B•t: .booa.rm M."lis,ot~tio· ~-;: utaat!.n poly• 

-~yrbl•. ~ul!i.lt¥)J'ltlt• (tii G)~ ·;the 6.-,~aQ.rt~l!t\os· ~f~w ~ blue~ 

Ot>~ott'Ql.. ehtft,. i">t law t:'atio- of ~A ·to. ~G Mft·~in* UlJJ­

o:r.ll to:. roe~l_i.tt.a {i'll ~blue PP'ocu~ e1ltft 1s obson·~ .• 

' i 
I 
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ho.o- tta~t::. h1..~o~urqtoc1 a:~ bo:}r;*fJ 0:3-UG~o ~¥ ·~nQ i.n'~or::~,.)t1tWi 

b~ir.J~oa. ~l':ljucot}··t \"}JO ~l()L~ J.a t;~;o t~.~c,_ro(;J}te: {~ i c~ etaniiod, 

on ·tn:e .. f:.HJ:tr~p;c~ o::' the :6K1lzt,1nti \~i. ;J.'h~ red 6f.Hl~tt'f!'li :atrt.tt·~ 

.m::¥O'fOl'~ i..,s '?-tran'l:Ur. c.llttribtttod, t:J tno '!1!);~.~tt:;J.Ct~.(}!:.~ oi: t.tlil 

hotel?Qeye'!,to t.10UitG -~a.t~t .o2 tt1tl'i b~a. ~'J~Ct1aino 'tJith 

t..h"" ~·..,.,e""'"'· ~~.,,.., '""~~!"' 1'' 11 ·'-"~-'Yn"""' h•_~t ··"'1".· .... ID_ ..... _,._'_·:-. f.J~~ f~_·h. 1 __ 5_- ._ .. 1_ {} 1 .• _- '&!uoh -~ ..... Y l.1'1M·-~~4!t~• ~ .. .ii1 !:.'!!~~~A.~,\'~.~.;~ Vii._ ~'"f va tJ.~it \ ,y '- _. 

h:.:te 'OOen ot\bo~:m.1tlnt~d tv e. G'tl.t{'\Jl Q.;:~· t..~~ .flti:t.'oeoo:OOG' filt~ectra, 

~ t• :"'1.- . "" .. .>3 t.......t .. .!.''I ,.,.,J, • ... ~;~t F' .. 1'"• l.1_" ~-' "' 'ft (). .. :;: ' ;~<0 -oo·~-l!)-4~1; !l(:Jl.':'!..'lt:r;;~ ·U\W • ·,·;~ fY~·~oJ!; ... ~v.dlff "lM'~ ._ ... ,.;.~l>, -1> ..t~~.r ... ... 

t!n-'3e n~1·1!,'.o f.:;r:J ·ni~ll)~. -;"J'K;~~ ·tt..~, ~!!~· 1tJ· et~;::;n.clu bo®d ntlt:l 

i'l.U.01'etF.10llC~o oot"n6t~ ;;·l,h~l~ in, 'the (ltt:o-r (.i(jt oi' ot··tao 

t.h!) b.~:tld.tn:::; eotWt;t:>.a.t- i·tJ. ~q.t::.~r,. 0.1.~ 'the -na,o~oconoe ~.·'3. 

~t_-..,:' .. "'~-·"l_-,..,.t.o_~_'1"'. r)U-""'"_'!._ .... 1>-a.Jil •. _. r•""'""'-~ .. .,r*"""'"";:"' .,;r:·lh ""·~;n c··>">1'!'·""""''':""" .,.,:t!i f4.J~J'~ -"'-- z \.4- 'ft:.i.~ \,) 'l;~oi.:V~J:v•..:t 't.:(~.._~ ..... -~~'"'-.._-v. ~----1'·~:?."'• i.J_.~ t~_,... -~:"+V -.1!~--·'<:!~\.v.A\.J'l...:J\;2 ,..,.,£ 

O:t"vi'lth~3.o:o, ,~~~t-t!l double .ot~Luf~Qtt; :,;ola't~oleottu~e~ gol:f{ 

V\ +-0.) , 't)Olf/ ·(I + C I .;:)::'3/il. tH-"19· ( G + 0.) ~;)il£1:ro ~t~t'.r,lt ot:rong 

1 (l..ua. ~ '(t;,;w:tot$ .of 4· c~:1VOt?l.lJ;lto i.e., ·~)oottl".!~ G .• :=:, 
bnntto cen.'to~~ trt. 610 m~ 4'J0 an. tJ.nn u.G;;o.ti~o Ot:.[;., ba::1<1s 
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nt 4fYI -t"~*l4 4&5 nm~ 'ibo o.,D., ~t~o.nde nt. &10 end 46.3 ;ar;\ ave . . . .. . . ·. I 

or;•ti~ ~t t'/'o ·::: " ~nrl t..~o Cl'iorlG&. ()t·_ €.{- € ""~ · tJi:th P/D 

eU.tYJ~Ot!l tbn't ~tb of 'tlwll iJl?tJ !&'AC!UOGl\ trc;:;, t!1.e· int~O't!on 

bot'tf~ttn f!Jte t'!01oO(lioti ~b~an{' ·to eJJ;jo.c~t r~4 b!o.tlm3· s:-lte$, 

eS\:ch of rmtoh 1tl ooopoo.ed et. 4 n.uotoot1d:$e~ t~~ otud!oe 

·bj'Q' t'!OMS of O(l~illbf'.!U;J dtti)ffB~· Qll(\ floW dt~Gl)~ 

~e.l·~~6i'l $t. el• U .. 4) :t~t~l'e: ·th!lt· a<J»lMtw -~trnt:e to 

·ovim1tst'i ·O..i\ tali ~ri)eudi.o~~ te lt;s: ~in. ~ie, liko bt\$a 

illtij~ilQ.·tio~l 01! fiiA cn,(i Z.:.~L'l, 1:l$'Ub L;;tbl~~UO h'tl:>~id(t, 

~~bicb 1M~.lb.1to tM; wutboe:t"' at. n~.oi~J.o aot~, ~"l, u Vti.riett 

OZ t)rBQUieno {16_.:'l(}t,l7.,_1f;) ht.\0 bft~it BtQ.dl~d _. 'J'lltl~.WU1na 
I .. •. 

(l.O)• ·).;;tuta~un bt'-~JD:!ua b!5Und to both u-&A and r~A nt e1te$, 

~ihtcb G:!)~Onr.ted ~turnted wbezJ. 1 drat! l:!!tileo:Jle fl® .bJ'tM ft..,r .- . ·- ·--~- - • .... . . -- - - . . i . - .. . 

' ' 

1.Jh1~Jh C~U~od :p!?o01\)itat~oo G~ Q<'J::JplO& t10r.t.t!'!!nt~3 '1 ~r!S 
' 

:tltJl~o~:d:n bctttn!f 'tt~ 1 .tlt16&lf>'t,ilh)~t.· -~Jn tw'1~J ~d'~tt:::: tt> tliA 

rJos T~ot 14lflUOOQ0~ b.V· tha :txa;~'1:'lVOmi tion ot: \b.;r dmatu:c~tiOn 

of 11IfA, but' :tt t"~tll- eo nul tlve- to ar~.l t ooooenttsatiM! 

~no btn«:tna of· ~ma~id:10$e. tG. 1Jill\ 1A~aeos ·th~ 

t!JO't'~l ato.~!-Uty -Of' Iit1At: itle· tnl tintJ ~:ll:JOJnttWe. ~t:rk;· !r}l· 

tho Q~~e.Grid:iutt - filA <;;~c;-pl~ bo1nt,~. al}pro~it:i~ hicher 
I 

tbQU. tn~t. o.t lntivet. til'!); (2~),., :2ho ~ap$ 0t tbo tbu~l 

aea~tu:s-o,:t~ eiwv~ '!ZtJ~? ·tho -oo::J-,16.~ 1e a\ttl.) <lUf~~t t.~m 
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tnnt of t~~ .. l:tS.t1~- WA.; ~ho ~6 us~l¥ · 11~!7-6&"'-0' otl O~· 

J)lt'-t1® ;.:tf:tb 1ih.e . ~(is, .+c?hG.th~r t~ ·!fla rcleo~d ·~tte 

O:t'UN!nal1.1 b'Dw~\ b~r the '~l\'ht-~3 o~ ~e:~n.~ ood~ baa· M't' 
'\ , 

•b$$t}. u6t$m!Md-. ~OO!le~ G~ thl.a $f.f¢Ct., 'thlf) tSetl,·~g 

t«i9$~r.ature: -we !',in$ botn O~f1®4 oo ··t::h.~· te::.;r)e~a:-tu.t'('t' et· ~;hioh 
. . ' 

.. ·ao.z b.vP~.!!'~omtoit;; 1$ n.tt~~d £'1!r;j~ t~ J.ln::!lGt ot tb0 ra:.~1& 
i . . . 
tntrJt()aa~ ·¢!lie tho o:gtt~ill ~t-e~~eltu. 2bo 1'al.u.e •lt ~~ ino~eaeee 

I . . .. . . 

~'!-:tit~ 1!'*::1 t~.~~,...b~ t;Z a.~"~ ool.~euloa 1 to~d pe~ tlt.oa 

o~~ lU~\ QJ'Jt::t~!\Gt\1~.• ree.9b.lto\1:5 & -~~ v~i·u.~ of r f.20J)~~~ 

~~~J!.u(~ 'to tb.tlc plst:s.t.~a~ ot. :th~ b1u~~6 .:t·eott»~~$ (21;;,Ji») •· 

~hi~ IIUt;f~~t.l ~~- 'tbh i~l?OU;tjf)d fi$$~!1-!.tg ·tt:3 cau~~t\ ~11'~1 

· by t~t) . ·t}rltl~1Y.' bmtll.Ulif vmeti$e on~ t~bet · t~ JJo~;;;nt!..'lQ" b1ad• 
I 

tfll~ imtJ: 1ltt1e ett~~t OQ tho t~omal et'a.b11i-t:tw .Q~ ·tb~ rtiA.,.. 

i\t.le. t~~1~tte•-. 
~ltte~t· ~v1 r2.ence. ~~m~t t~h!i at~r~ecl'i~~!l~ dt;>ln~..a~m 

bounfi. ·'by thfii tw~t~¢3" b~tn:;~. p-r~-rJ.\~ -~- ia.~ior1t<ilt ~oo~ 

Q,.~tl'l~ r.:1t.tt~ tho <lo:abte ht*.t,.Q$1 ~wljt).~®o ~g ~A -t~tt 

· tr.no tl3n ~;~~~-:SneJ ,ofm~ll.ob --6~ ObM~l $1r :el• .<·.trJ) t ~t~: 

~ttadt~"; tb$· t>1:u.-d~. "-i: v»q~:fl.avit~~l to . filA ,a;t a ~®.'Jt c;t 
t~t,-p~-.£\:~t~s r1Do-v~ oAd pi?h.,o~i ,·tn~ ·tb~~ ~4tl-tu~£\t:t• 

~e~rn:'fJ~ ~~~~· i'~owo ~~- Q_ flc-&'1, ~l~ ~tM¢1' d~~l~Me l\a. 

""' u~ tl1" te:1po~a.tti~ ~-~ l~O~$ne-~tl,, tt~ ~l~$ ot ~~­

nm'l:~i!¥t o~rfc tf1o tctn~;o:..~.:rt.w~:~ .rflitl-5~: ~oo~l~.t~.o th~ ~~tet";~~r~ 

·t~t$:0!• o£ •~·- 'thc;r~~ (len.~t.uratt""'ll· e;u;tVo.. ~.bo· ®in \t"Vl(1eee · ' . . . . . . . 
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t:e~orGtUV+:) oo~~t¥Jfj,;'U.~w .-~ the miJ'4.t~ Qf ~.t;+~e c~., 

ul~• :::;b.& t?Ol~· tO~ the ~e-n tt~ or&.~~ ~ ooov~~t'('!t,;ve 

;oh~nt}ts$lallt· m:~ t.h«.) d·a~t.;l~· b("iUo~ $tzit.toet~O. of f~Ui:t o'f'l• 

~~11 i~- -eea«~·ttfll. ~o·t" tho ;p:r~- b~Elim;. ~i\?:Cg~.f; tiJ 

~.tl(~ Of' -~'!:It~ mtll. .Ul[l talt1i), t'eit!Dl\,t.$ irA. Ct.'-"~%~ 

alb1m~att~_it\t' t:~Z v~tltXle1ty (Q"3 . .,2f:} cut\ d~-nll~tion. c.g the 
' : --.. ' .. 

' . 
o'C$ eoo.-e;::rar:; to ·tiwoo · ~~vo~:te« ~;1 ·tho b-nt:;lu o:f ~~fj&.;at!qn 

or e1m!)le 6le(fe.~$te:tto $UCQtt~•· Coo,rnJOC~~tfiti¢ c.htl.P.:Je.a-, . 
'l~1Qh wat~~t. t..t:.~~tfJ~rt1bl~ n:)tltttoot}.oo .iJt .the· tt~t4- b.~:lt.•; 

:cal atrnot~G !i:ft uiA, t'W~ ,totmd i4 tb.e 8~'1JtJ:$' d$.t~<;t!Oil. 

Pa.t~e" a~ tl,bt~~ ot tM ()O:;llll~ iii·itb rJ~t):lfto,v1t1~ iSrel,26J ~ 

tl~tl~t,~M:< 04 · a.:t.,:tut~ tt.8)t:~o~1o t•»lt~tlar~. ti£ ~?,ij.r.1 4n 'fJbJ; 

· ~~~~- nt · px·o:flt:l~- s1~®()d tt~·t ·tno: &.!f9 ( l..} tJ.OtUlJ~ 
the ctructt~e .o1¥ Ili'-6. h~ ~1t\ -~~ ilti$1'UJ:"lt 4-t~ :t'fo-&~o' Qf:n• 

f1tj.l~t1®J (2} ·4EUt>~f:d 1t$ l~~ee$ ~-·~.;D-) d<n;1r:6-.~t · 

tttJ ~ditlt; o£ wr•ttl .. oo. _t11.1 th.S$0' O~J~.rvut10{:l'6 ~u utie­

:fnotor!l$' e.~Ql!imm'i by QOr~nid't~in~ tb$t· tb.il ey, t~le:itr.Jl.$tJ 
. ' . 

· "~:t~ !nt~vQa1nt$t\ t_l,'ato. t~1~ illA fl~l.~ b~~!1n aa~aoo-At 
' . . 

·r~ol~eettd~ rmt\·$· by· ~t~~l.m. nuQ\_~~'tntlina Q£ ·tb& Aeo:;y·-.. 

~;ibQe~r?hO&OO:at~ b.t:'.C.~On¢, rn.ther t'~- Q.ta.~r~oo oo ~ w.t• 

e.!dl!l · o2 t!ill . be~~ tal.. a~7-~t\V~~t. 1~"nt1~· :it)., ttlr$· l6tl~b. o:t 
I ; . 

t~ tit.~ OOldti~l;t";$: en. d~S.lt~i~"lC.d W !UltO~OOl.~PlW ptt) 

an~ li£~t ooattQ~~ln:J ,utu,\11~ ole.n acoomp~ tbo bi~lG ot 
' ' 

t~ .eye:e. 



).·•" 

'. 

; . 

' ( 
I 

v-.oooktl ned ~ttfltTe~tt-··· .\.0) pr<:i\):Qco« ~- c:'lot~l f\~r tbe 

bi.~dinr; -t1fi1 :oro.fl.«'.vl:oo t~ ~l1h• whe.w t\Ve); e1tos lk"-r~re :Utvol•d 
' - -eo-Jd WM bQoed -M>l~· on tl1o {l;~•nati~'1 ot • ~=d~ e.ht~ 

tn th.e· t!9~~t ~-t.l~1r4 ()r:J~•tsnt at r/f! * \h~~2~. ~- e-ao~ 
-

.('tiaf<~t! tM (f$r,Jngt; bind~B f:ll t~a w!t~ ~Oalt=.,t all~; th• 

~-.:~~:tl¥ biM:~l{~~ e:t'tftaa t11tt\ ~· _ qgk~\te•~ 

S:~:!r ar\~1 ·vQlt (.WJ)- ~n, th~ -ale ot ~~e~trat h'\6 
- . 

UN,QSGid; toot ttlO <t;e~ b~{'t to th\9· Otlt·$1&; Qf t.i.'£e. 101l4 U . . 

_ ~.l.O!l • rzi:t'zr t~M.t L~~1tthtiottV1!lrJ d:Je mu!LewJl~ coUld tut-.aat 

:rJ:ith O!\eh {;1)'tt\$r.. Jt.t r:~ pll'o.~~•ed ~t the. «t;e L:lQ1C()Ul$a 

we~~j: txlt~ ortncipa!l$ !ly fil.e():t_~att\tio t~fl.$$ and th..t~t 

t;hfWJ' <tiou:t:d ~t~ to etnl$. ·tf.)u&~hr;l~ ln. otaetern ff~- 'the lMA• 

~1 tiat;itli1n1~~~ on ·tne ~~ie o"E' e..tuJorotloo &.veot:• 
' -

bet:~;een b~t~rd\ ~-O~:t' ~a b"lln.fi a!~$i,.te• 

~3~~ ( 2~) t)l?af>'~~d -·t~t t1le .at:t'\1~ btn.i!!.il)[s ml t• 

, ·ae i~,~~eoo-~~-· tm4 o?~rr<:'t~~} ue e~nh tt~tlt- tb.~ «7~ 1eJ. mt-er­

cnlnted Mtr.1ie0n two.- bMe ?.b~~re.~- 'lin thit! ·Mtt~:t.1 the we-at$er 

bi.~ld.1n£! tltt~ te ·o:.'4 thf) ~t~t~~<)~ oS! 't~ft ffi~, ~l"~-~ccult• Zne 

/ lotJ ~~0 x~-.v ditlraot!o~ d~ta t>.t !i~t:att .et -~1, (~) 

· e!low- u. o:tt.~~"t) tq. tb.~ cttr.tt3 ,!)~ ~ t l.M;:.tb ~s: 'bb.~ v:ctl.t'l.a~e 

. -



-10. 

n.J/•i1i'OBi!.'O:ti6 ..,. ~. UlJ) tlb1~d:i-ed the tnto.vacttm 
' 

:of z.'£> o.ne ll)~:Jt"~Y$.n£! ·;;;.t:tb tlijA ~..ud oaae arJ., nd(t:1 t1on ta too 
A.U:tortle.J .. nt.t;oo h1At!1o.a t;;od~,, ~:~n~ o:oM1:a~reaJ th&t· &.'\ inte~ 

ci\lfJteti {!yo.· ~~xtnon o1~~':t~ $6Sooltl.t~ i,";i:~b A n.~~ .... 1nt~tli6tt-4 -

f<te ®t~ t..,. or~t.n;~~c. • ·~_poot~$\l~:tcL\111 diot~:~(}t bfJU..'ld 

.dtm.fti'+ 

~- .lailtlit:~' 
<.:;bo to:~r~l),tioo: of no.:tl.r~o.vnlantlY' b~uM no,~l~to aoid• 

!!rti8 e,at"l~'Js 1?ro&'l10ttt~ ~~of:~d t1M~,~~Ot)l. l!ffocrttJ· 

~ ik\t~forlQtl ti~t.ttt. -b~,:{)lcc;;toai u~;-·o~soos 'L:~ tJ>bioh n~loio 

M:te. r~~ttoi;~t•$ (.00.,:~1)~ C:b$.· th~mD~ltto t~;,ot1}~-'\o~ 604 

tttfll !Jil.fr1$·ll,b&11ty t.o.:c -ll\ detej.J.e~ ~k_<S:Ji.cat Mil~et::w.d:l~G- of: 

tlte -t:~~t o_E t\ett~n t>.t tho" r17A~u~ cnm.~l~.ra prov:i&! 

~:n.tf.t1oit~t. et!r1~1ue t'·o· eta'ftlop e mtm~ ®th.1it.llQ6;! to.r 

Qli]tl:fl~!tic tl:t$. itt.U&tOO~'l.lQft f.dAtJtio~1 $~UorlCQ $:~C1f1.,. 

City~ ~tt"t\O'~W$1. :~.ooig!~t;t end Cb~11G$.rl ·BJ:)OOifi<li;ey Of 

tn~~ bin~nu a~~t1•• 

e}ttltner ~ at•!" (00) r:ttH1{!i'!)t\ ·the lnt~a.ct~ro. of· th•· 

be$10 Mtib~t:tae~ ~1..1:• ~tt~~Jttltbr~tll~, ~t~qt)'tOl39CU~, 
' ' ' ' ' ' ·• .. ' . I 

' ' 

~i_~tb:;~\"Ja~e.pt~eyoin:t. flt'J.\'Xl~CJJoin., 1:a~"'Q1~ end ~913~ein. 
' . . . . . 

~:!.th ~::CiA UfXin{;- ~_Ctltt'{)!jblltO~t~'l¢ Oelt1n0 Wld. titrati~t)., 

a;.tD:l eod1t!lan!l$t:'ltVA t\OO:fft:i~Cf\ts, ~ :l!JiONQft1A3 ··b~ L~tihio• 

t'1•~ 01;)~\:lf;l~t'i~t~QO. 'lS\lfO!tl.td;tnt~~"l of inS:llqbl,~ M!~ilii onti.•b-iot'tq. 



- ' ~ . 
. ' 

1 • 

t~l.'e· tol~oo-a, at lou :toni.o e'Woo.:gth- Qt) .,f'~lto;,-;~ A.ra~ th• ttabt• 

1-!..~at:i:on, of ·tho. D~l:'i eeo::m!\,s...-t ett1lei~J.UJe· •aaa~t the!t:~!ll 

tt~at:~ati~'l by 311 antt·bi.o*!ee .;t'tU.t1tciJ;, It. ~-:Ole{)~.,.. 

oliut\cd tbt\t nt l<lt¥ it<Jtdt) mt~~Jth blato Mttb~t1t?e Qt 

an1.ne•t1?,1\0,tta16~ ~y~ t~Of'\C b(.'IQAd l~tili0:ty. to t!l& M~t..lV$ 

· oruwt~~i: ViiD:&~~b:~t~ ~o.u:~e of tbe :ftJA. ·by.' ~1E!O'trtl~:tat1e 

. tnt$ra.¢ti®l•· 

Of t!J$ t':..t}Ofl! Mt~H:d.~-t!o .. ,, n~tJMtfV(#JJl v !.lam been. 

,,. 
1 the no~t exte,;li~rr$'tfel..y eta~i(td: Qh0h\ient ~n it-~· "3.ct~:vtt-1 

to~'~_I"B·A •. :~ 14t_~~ti .~UJ ett}t~~Ut .lil tt0~a ilJ~~~ io 

~.ttn~tt\ble· t!) tt" .abiit,r.o~" to tat~.ff)rfl f'A.th th~ tunc~~oo. 
, • I -. - •· . • ' ' • 

frJf ':EllA., vnrtj.~ul~4:/ a-e 'l't. :t't~:t~te$ ttl tno ~~~1~tl~ 
'I • : - • • ~ ~ . 1,1 • 

o£ Wt'" ~~t'l $ illA ·~eq,~t$: (®.3J~ A't l.GW e.~liueJl:tr:\tl~l\.~;· 
. ' . ' . ' . . 

·tbt Mtibio.tieJ ot)l~ot1v~ty·. tW.~t!l ~ft &.i~~ eyAtb$~!$. ~·1Jb 

~ Vitt'() ooa, ln.. ft'IO-. ct~.t!'d.lt,t;;t. in.h!.btt1tt:J tllo ·S'Jntbe-au at 
·tl'! thfN- ttll~ r~~ ·r>.votf'.iin. ( M1) •' JXt hii_~'b.~'f' COMflAt:tati00$1 . ' . ' . . . 

o~l1lthos1s of .nrul; ~ .fll~ b0' b1&c~dfi ~!l$.· . t>irid~ ot 
: ' . ' 

aot1.1'l()r:tfd~ t<;J T~A ·,lo t~?~·if.~ 't-6 :~. fl:O~fl;14mt: on ·tbec .n~opo~ 

ti.~) of ~"'l1U& :vr~e;tout. tU1;a ~'~ tu~11~l. t)tw.atur• (U} ~ . . 
. · l't i~i· b~eW$'l".t Ql?et)1fi~ !'~~ ZiiA Q,tJ ·Cv!cl~~tl ~JT tM . . ~ ~ . . 

ln~b.l)J.t:T of aatmoq{at~l_tG btnd ·e·StM~ to natu:e$.t -

~irllthotio · t!oubl$ .b.$l1oal 90l01riln nnol.eotl~ott·; ($lf&\ to 

_tJJ10~ oon:tt\to!4G _h1Gh ~OJJO~'!t!ona ?lf l~~tn•· ~S~l·•· 



~!)t)· :!J.ll::t'Mattl -~ o;Jtionl'l t"o't.ato;r.v titl'V0.t-ttton ·wh~ 

n~~_cyom • rotJ: o~~lm~ 1~~ tort)l)d ~m~:.:-$:11 t~t tn.e ·r~l~ 
qul.e e,~y~~t~:t .,c t~, a,~t-tno~oitl .~1-:;~1e w,aqJ- t~tt~l~.t. 

~a Q>bf!orva.tlon ._,:a.a. ill c·oot~il!$t t~ t!lO o~:rW;tioue -034$ 

~r;on. ~e:':!tl~ ..... :;;;riA ~o,1-.~t~• ~he~~ 'thet o~u~QcU. o;~trt.~tsr 

w~w ttecrantloa witb 1:.no-zt~siil~ r~A (:)Q~lit:t.~ttotb ~bm 
I 

ehoned tlJttt.. ~ O{lfii~ at":·t!:td;ty og 't.O.: aot~"',l,,~Qm •I'ilA · 

~-,rryl .. ~ ~~s not1· ~~~t t. Utiln tA'~«re.oti~o~ ::tlo~t~~n- ~­

Ol(j.l.e$lle-a ~~Dtlo1t-t~t.tg o:si,$tit:l'tl bJ' th• _!,~fi, fj:_'},4 th() awa. 
~~;h~- f1:~nt-!o~l ~ the· aot1!\0t~e;:m on bb1'4~. _t1lA i..":t:/0~ -~ 
. . ' ' 

h~rJttv .,ooet~i,e o!Jton~t~on G~ ~,th t.~• v~..ooC~!M' ~ 

too t'l"l<) luot~G :c.fi.~~J3 th& ~~ett1:t ot nht. c~h ~o tile 1nc.f'oaef.l 

og the: OJ";.t.1C4t ao~~i.trr ~if -)~be ~m~:;. :;b.~ ~tJt-1®1 :Pi>tatot:Y 
: . ' ' ' ~ ' 

~lt\~~toa o~ thtr r.:IOQ.t: ae.tLt.'J.o~cm ·-~~O(f~l~tJ.tne ·.~ 

pl~ o-outa: be, fl11';f~~iat$d ~ot'l tbt- a;teb .ti.ro~ aqt~ 

· tq<lm • :na" o;Jn'titM:·,: di:£fe-~~ b-:lU\ in e.o;,:t:ttuao 1:~- •~)e.r 
' " . ·~ 

~hi~ ·ft& .,_latca..tJ! ·due ·~') tt.e (1l."~t~~ :Ot~-~~ ~cro.1 ~b!,oh 

ltl~to!'Jed ctmh. lu& UM£lt~al~t· tG tl~· ~-;Jnfor-'$1.rm ·~a 'the 

~!\ ttPt1l}!)tW~ Ol)loc1Utt { $6) • 

1.~1~Id~ ·~it$.\' (~?) ·vbJ.le e:t~inJ. tile b~~ r,l 
' ' 

ot~t:Q.t(')(l\.ltM t;:, !:3A t~ri~o~n~· -. ooa-ot 1r~ o:\:tob tno ~ 

~ .. 

:\n'tf)l'O.Otio:.tt bQ.t,~:!~$11 -~~ olf.t:$ 0hair.t n:tl!no ~~ bo._eid)Ot'~ 

n-hos~~to (;t'!:)t:.p€8, --o.r~.tl tv· 'V1Jat3 ·Ste.o'?:!A:~ b::ftb· b~;:~;~ a.-d:Jn.a-~t 

I· 



~~· 
• ..... 

&~6 ;:-.;oloe>.Al0tj c..ul bt;tt',:;ook:~ th~ drug nnil t.be bD.MtJ th~· 

o.:'Otr!Udo 1n:t.d tho on;jtJ:r- £~o1)Vq,;"' t~1tl:tOaQb o.;::~proc1~wle bi~l4-

1t}{t €'i!f ,.ar•t.e:.~Uinf3 0:!1d i)'~i~~~a.hltl Vtit.h 1:.Ut~ o~!X!.:rod, tho 

b1;Jltl~t'C ('J:t~l r.u~ en'J.?.O n oi~ltlfic~t ch::n:;o !.u 'tho trMGi­

t~~ ~'l '{H~:),t:l!~~tiltO G~~ t~G 'n.C.leo~i:ty· Oi !ltX~lVG :EllA (::)iJ) ~ 2ho 

· nx.ltt.n.nl~~~!ll ¥l""""'l:"~\tU.1f:l'~1l~.i'l0 1 c!ll.O.~)q,uio<:J :!.tlduct.v! 0t:1r:rod 

<:lh~:~s.."'as.in llOt:h tho ::;~~po~t1o&· u.v~n b!Th_,;~n~ t.(, .o.:1t!vo ~1L)•. 

iitU'Jloic o.oi~ls: u.:~d lifi'ote.;.~~ ~.:~va; tlt}~:a t.uo .. r.t to fr:rJJ."'.:l 

Oi?~~it:i.·~ ~:1ntl/~~z: ~~n~e:.)~<ti£10 oo.:lplozt)s ~1. th f:JatW l.i:J;.?Cll'toot 

' t.10£!l; 1u. v!V(j ~· /1. r~otrtl. (!0.:1. tttt~ to the ··oho!rf)bO;t;q QOt~idn~ 

o1~ b®o o.o~~'-® or ···e:-..·o tqJr~·l ~s:·t.ton of ~tb-:)OO Md eaob 

bnf.~~· o~£cra' a nm1bor o~ tdtoo, tt"l);) t-:)ta,.\ :r.m:'i{}at' Gt ~1too 

0<').~:.01<L-oi"tq~~ 1ri;OOt~fta.at ooooll.,lQ· u)et of' ·tcze co~t~tiv:u11 -

;tu:ta~:e.~\: \J::ltl~ b~\8lH.!.!Ii :t&.tY$~ (\.J)(.\ :iinv.iusoo. {~:J} p~v,)\~Hl1;4 



~ ' -,, 

----- ---

· - 3::1tl~.aft<;!t;v fit r~g ( 1%.~ f.QV .~ ..... ~ tJiob M~ ~a ft.l tot! o ·... iJ 

t:tic:b. Dtltt• Gtuentt~l tu:vl t~tr!i\e.on {40) heve 6\;oG .ftJ~~-~ 

tha1'$. i16ttli3:1 6Ie~t~tJr$.tJ, l$Uia7oa;1~a~ &!nt:x~~~ n?Jlii at1~ 'b1ti4$ 

·s•leet:~vGl.v to ~1\ftliwg r1® G:f A ood f~ /t";J.oh rJt~~ ti~ttec• 

·ti<tri.S uvo~ t.ts <:}ttltt$Atrat:%oo,, l\ (l0t.tl.dt t?$?:~rteitto-,. ·be· uead 

:;t® 0tlPtWatt6nl oor:·wlarlGnt4!'$ et~tu.\1le ot n:.u~~~r 0eu~O.t.t.oa 
~~d !!$:)~t1® af' li.lJA ·utrMOJ~J .po~~~-~- etQ~ f.12 th~ t!t:J:&.·tttur• 

~rt th$ · :!ndl.,tt~ $t~D.1l\~a an.t\ ·th~ t~t~~ duri~ t.j.l'A t~ 
. ' 

. I 

. t~tW'~! at alt~; ((\B) atudi'$t\, tbe. ~.f'fect o£ otrtal. iont 

nn tbe b!rltli.n;; ot ~tlt:oato a,yes tt} mclel~ Q(}itl·$• C-ttttU.es­

Wl'th t«l;t{!fe:.t!ant toM. like ns\11),; A$(1:)~ ~u(ll)~ Ug(I!) 

tma i]:aOt-} ~ ~ya't~tllt) of mal~io ae1t1l» of \1g'(Ht ltke ~tl'Jt• 

dlU;r\ bt\l)nf;dot: -t":tu·~ut~ blue, ·O~{t:QBv~ne.,. aca?-$d~ o~~­
Mtl ~'thyl'Qoo blu~ ~~l t11at oertain; ~t.a:l• h.$11$ otrfr." 

' 
f~~t!a.i ~:tf~ot {l(l c(t~2.n. ~~nuolo!o: ~itt Oo:::lo1e~~u~ 4t14 

~r~lJ!Qil ttA,. in~~~t''Of!l.J.().'ta.41 e.~ ~leo~\e.e .~J~ thoAr !nttn'• 

0!\'1$t~ncs stte~-·-

li.tt~tltfLOO has tr~u t;e:Sfl to th$ tJD~1t1~ et~~- ol 
~ llft\ $.~000~~~ $tt.Uat;~e ~UO«H\ bg {l:@Nil.l~ i~ t•~-~H. 

~o fact ~t ®p.~~i" eloo:t~el~ t~ C!Ol.'t~{~ te!loerat~- ·of· 

trJ), ~~'lA ®;4,o()l:~le b~ b~~ Qt~ibuted to the :Ort:\a.t-~, ot a 
' . 

o:a-.J.~lelt tatc•n · co110QV nad· 'C~~ ni:~~"ogoo~ be.ttee. ~t, .. ·~~ heattua• 

~M,)f$!~d.e* ~h{t t;hou:)hGt0 Jtt1t{')~~-- {J'.l~;;dn,o <l8. w,en tlO t~tQain-eU.tJJ 

tA~ t~f):l re~d<l:!l ~ ·o:.~af('a.'f:~ bintlin9.; eites 10. the .tom.,"t1on 
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,. 

'f! l. ~. ' ' ~ 

o~· l)SA • Q1 oo~11.~e3~ ~j.~~ ae~tu~t.fioti. of It!t~ tSt >~·• l0i4i~ 
ot~b :ht :th~ p~C!OOC\Ct'l ot .c~t)P* tone· ba~ b.s~n ~- to 

\l$ re~rst.~le ~~th · .~~u{lJitii..'J 1otd.~ ~t~'t!l (~J~l~ hJ:.ho$e 

r~"'~a te .1•4 t.o ttl@! G$~~o'ti$.01,1. that ~.opo:c to.'l is oo~~:t•xe4 
. \ 

· b~i;~·:t.-n ~!ne .®4 <W"'to-~ (4~) •· L>~m 1Iltl anA lR e;'tn41•e 

tt \fflil eotMJ~.u~d ·u1~t th{l:- ·e~.oe~ !~~\ ~- l~e :btV~lve.i 
. . 

f.i"•.tl !:')f 8ltmire ~ ~·3 '(}f Qyte.s~ u tho ~nt ptt~-tile 

slt$ ·ot o·~~~tntmt!i® (~l)t· 
tt'ht ablliiJt.l 61•~~- ('J:;r;;. t~ ~~ ctlb;.nlt: tb~ llll.Winttl.ag 

~6 ·~tdr!tl:ina fJl tbe ~A r~.:Yttbl& hoi~· ·un(1~~ ~Jl:.i:Fo.W.i'!i'Att 

oar~d!ti·oM t~ ~u de~etl!'-eted (e.tJ~!- ·;,i:bo ~~~e· of; OOt\ 

~tlt:?!n.d.tntJ :eft~ h¢tatiQ.~ o.®; .f>t) ~etlll19let.-cs: t()·. t~ 1n~ 

·Sing o:rd$~ · ot ·bM~- b1nd1~· ~v~ ~:~ tjg < c~, jjJ <un < ~:\ ( . 
Oll < Gt1 ~· J'Jitt~~e:;J.tiel uv 6;\~{)t"'tl~ ~p0:(Jt.~ ic.di®te tb$.t 
.· s+ ,. , 
~n biniJjJ'lC t-G· tm,~ niti!A!l <let$~• on ·tht i.l•C Qon't-.t af 

.nttA tn. o~ti.t:~Mt . to na2+, •h!<:<ID -t-~¢t~ Qv~lf ~lt~ ·"-~e 
t~bo~M't$ c:t{)tt,P$~ ;~o!>.A ·tttrat~. of 1l:1t1 11~ tho .i/-t~~~no•' ot 

~nn+ ·~ 1fJlat p~toatit-;tQtl. of ~~J po:i.rrt s~ ~v~~~a. ~~4 
:d~~at.d.:U.satiOt~ t~Wl';lM u.~td 4$U&t~t:l·oo (!o~' (ti~- }. 

. . 
;Ubilo 1,t ie.' PQ'~iblo t<1 b~in$ &baU;'b u._ngi.f!dilltl ~ 

··revitooi.U-fJ ot ttl!;, rnyl£~ !n tOO· pre8~4®·. Of QOM ~81 tono 
' .. 

_:J.r <ront~.Ol.linG:ta~t~~i~t-tW~t- ()ad:l!tt.~. :iOt'W vrotrf}f.l't :the r.lt}l.,.. 

. Q\\t~~ -~fir'l -~~~~;):::'tbtfit~1•· 12tl!ie ft:e 1)t'obtl'fil8'· beO'.lt:W:~ ~io1U,..~ 
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~~Q~'!\b.l.~tt~a dUr~:t ~f)l1tl£: tn&). 

O't (l'li ti!&l.eGt:!,Vi,)l$· :t\!aat$ ~rMHl tn*t tiil~e ta. 11ilA• 

:;~~nltfulrem~o ~Jd ll~!l~~()nt~t (57 J Mtre p~tl.tro.ee-4 th~t 1t ~·::<trild 

bel tl$60. to~ etadttt& on ttl.t:l a~;:uence o.t btu'l~!t ·t,~. uiA,~ tt t• 

~~rtl&tl. ·tr~t ot~•, 'tftz (II) ·oo~ou~E)· bf\V~ ~t.:tt.lr-li.Y:.lf" ~tlt:t:v1tY· . 
(&Dl ~vl. t·mttt no~$ o£ ~t:Z.on see~., te be tfw .. ou&t f3tt~ine; 

~n~rat~~~ lWt!J, ~~ & OOii ~- U~~l• 
. . 

'--~tal !ttl itl:>t;eraetlQ11G ~· al~ t:)Ot~tl'l:l in119 us.eful in 

o~•!l.Qal. te()W;~iQ'ul\t~. ,au.e~1 ® 'i:. ... t-t:N L1iff'C4letion and el$t>t~~ 
\ 

rlt~arJl.W (60} * ~-· poaM~ton ·ot.~ a. b~$ 0\l)t.M ~\t. 

e~UY ho ~~etetYttid· ~ ~~~ til-&. ~e.i'-oL~loeul*' oont&.t~~ 

Qtt~7 rela't'i,;ge_)l· ettall t)tOtl(l~ :l?Q.r ~~1/l~t :.:l~rtti'Qwl (~$la~1C 
- . . \ 

h.V'<i~~i<~-· ( Q1) · \'Jt:riub :J.Ol~ti•f4Y J.r~tti~cete ~~~~ r~Ji ttl 

~~k'Qm.tn.o_ t~t !ow eotloontt~a.tl9l2~ c~u:t.·4 tto· oadG ~& q.t m ·th• 

,.~;,.t•6'W~'·~" ...... 41..N) l .... f' :e,;·'"'""- t:~jrt4<.&i.,.~.y, mt•'~"'~}'"'1-oii'!l 0· ~ t-'. 4ii' n;,}.ll ..... .3..~"""" ~~· ~~~_l,~,~~v..u. ~~ th-:.J.~ _, ..... :.J"i~ ..... ~-~.., ~ ·-~ ...,.-~"l;~w-: ~ ~tA.-. w . .u~i-J. 

tJenta!t:. a ltiM ttwr:ti.~ tiOlc~.:tle •. 

fl•v.Y a~tu~ oonttm~· ~l.,ot~e tQibll (j;l;\.tl r>~oduee 

detoott\bl~. eontt'at:ita tn ~lte·t~oo oie~~nvh~ ·n&-or- a.t'Ml 

·l}Oetlor~;~s at;fi.· ~\V tlth\1178· ( '$1•00 l :my~ $tt,t61(:1~1 =~; boo a 

$~l$Ot1ve ~t~~,~l -!).1: ~trol&iQ: $d!.d-! · \jl:th; bt~\rJ rJOtnla lid;th 
. . . 

a v1<n'l t.o ·d&t~l:·~n,() ·t:llo baae .eequ.oQ.<.'il$ of O;n~~;ftetet c.o1ds. 

at~1!\ton· and. &;!ttr (GEU hflvo o~:1l.WtJ; tt.t.'1i'b \'Ib~S~1 t~lY'ad.l\ll1l1o 
-

. tl.t.~ttt ita ato!nod -u~tl$. ·c(1t4 C:vtt),, :1:t tltlco.:..10e ~o.!A.'Pl.V vi-sible 
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~~tjb~ltt:~ -.tn)$1 ·t.h~ ~&~11t @f tl~f!ot~n.t>-r t:1f oeta\~ o~t:n:t. 

in flU A ( 67') ~- J¢1: . ~n.r:ml$ ,. M a. o:oo;.,~u,ene$' CJt ~1M £11f1-

(>1enw·, t~» tia£1 c::Jll~-out o£ U"~•• U11®1'li~ h a•~t:n~t~.-.t 

tbf§- '8£)1Qt3 ~ide n~ ~$~~l~f!t. t11t!'l eh.e 0'UA c.tlt\t~nt :t• 

t\'0Ub:1'i«•· ~M irOt~tll.te ~- att~tbat•t t'Q tht· 0~8&8 1a th• 

t~0a.t~~Lntifi~ ·o.t UV'Ibl-&i¢ ~~de· b~oo,:,bt ab:1nt b$ tb.e:tr- eqr> . 

r"~..:~att~- \~&th ~t!~~~ 

'.ib~;fi t;t~tl l1~)}$- tao·to~ tb~t, cotli~lftbu·ta: ··to :tbtt 

-~c.b:U.i ty oi? · o:ra~, ... .,a, 1!$l:/nuoieot1-~t 1\ltift:.ot~~ (eJ) , .:l:heft 

-~ u~t&~llm!l t~~a n~~i.tAS·m the oa• t1: ~~®cl~tides 

;er$, ::t:o.t&.ma.:h!.oo$ -cZ-' tho o~aa tl!8t~1b-t4t1~ etl. ·ttw> baafle ,. 
I . . 

0hitl ola~e ·o~ i~tt~6.c:t~\lon cru:t.. t)(t tho·UBht mt!J brdrotl~ •.oa&. 
!nit. bet:r;e$r~ t~- b~$a, l'> .,eo.~d 'o.t®a ()I; -i11aot110otlltic 

.fwoea, ~e ·tt:r.o~ ~~tt.»tne &.on tht~ ~~~~~ t,)11;; th$ :tih~spbate 

..t.~o:ut.r~- 'i.Ytfntt-l.fut1.on ~~~ a:.)l.v~;a;t ~1·~, Q.r'1e~ · .~o~ 1n.te~GC""" 

tilo~ ~~~- ihtt t\®le1;q aci;d o~&e~ :~;;i~h th~ chote~ ttlatri• 

, · ~)UiJ!tlllJ. o£ tbaMl"''®J. t oo·l.eeul~e• 

L!e:tt);l :t011s 1;/t~:t()b c~·~rl.batE!i tG· ~J.t1'ttlrb 'th~ -.~.,, 

1?a.~·~~ ·t!)A:t ®.titi~~l$ t~ !$'tnbili't1 ().f' ~Wll~1.a eo14•· iu. 

tiQ.lttt3:~ ~ v~~:~U4..~ ,!l_iL'Ca.:.~ell,t e-£:i\.:ct$ de,;,J~llt.U.w.; !()C). tbtlr 
. . / 

~~1~. l~lil~~ fl.- ~ot~l · i:;)rt c~ egt ae c, u<iOOt1Jll 1()~ ~ inter• 

~tlet1n.C ·~~.:ttl "tft4l ·n~~<t:lvclt,v· o~~tt p}}.)e;lb.a·t:o ~tW~ and 

· · tble· !rtabU.t~e. tl1tt: $tlno-~tA~e •. eif~~:;.. lle; (11} (G:9),. t·t caw. 
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