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Slnoo ltitJ.C 't- fe r " tl:o o t to..c~ oa C~l H.o.r«i,r tn..ir o ltc.o boo10 "\ 1d..o1pr.:1Dl1 
_n-t'11'4.c~ l!\ 10Utcue c: t ·• d 4 gur..s l!.10>t±ca -to OIJ c:; &.'".er • · tnui:-.t 'CICC.Uf!\~ic;o. a! 
~!:utl rolnt • ttl, t b• rac1r~c du?'l ng t~ car cu:. o: -! l.nd.ct1a..1t oJ...,v t b.o e.ource ~ ~ 
pel'l!1!lt of Cho proaot Wpt'lY ot ~r. e!1d thr~t~cl. tho call cat 1To 1curc., o r 
w.~17 frcm : ho ezl)osc d co.oai o! c..~11!'c::-~10-. T"~ce e7(=<t• 11-4 to e int ccci~o 
~ .. r t:b t'o:- t ubttttutc• ebS.ch :_1f;ht :~la.co I\~ 1n 1ts vo..rtcu t u o1t. 

:ho tr.4~ti.r1e• Pr.d p:od.uctt !~ 11't:.1cb ~~r µAl' • a ysrt &l"4 •P-~ w!"-ab 
ttroe~ o\U° cco::.ocr. an! t.hc~ 1-ta rol:a ~ ac-CJ call. 1t l1 t:.t'7ortl':al~aa c.'% 

l;::pMtflllt coc l:a t l:o tr..\rka. Tc 11.hls·t :!'atc . n f"&sr u1:-1 aro - O• n C.C:".tit:!a~!' !n 
bs.a.i5 f!nOd• to p r lYtn! 1t:li:!C: as a j el:..71:1,; ad mir!'aeo lcp:o·•1:;g "~:. f'o r 
1.cl.!l~. rutt7 tJllSnct . &!;!\ c~y jolUc•i aa a st.r.blll: t=c tu:d b~JJnc er~¢" t 
~uraEc <Jt 1col•. c:\>lt lcne, o1r:.tei:.nts. rutd. Jel!i"l•: •• • 1ott !:.g a~~t. !'or 1!.e:..t~ 
1~ ~s1on :"..:'l t c.rtnl• : 01 & l'Ul :"M:nd1 r.¢ eacnt !'o r r;r-or-httc 1": ,l!.1'0. 4-r=il,.ln& l\.lbr~~ts ~ 
c..o n o~"c:llSt14; o«ont I t\ tl10 coot;: i nc c f cnt -c=lc p t lla : e 1 n ot •b11~:or e.a.d pr-otcct iv-4 
rollc,ld Sn 1nooc tiSeS di,l G'p"l'tlyo.1 n• I'\ humcot-ruit t:-. t otccco m1z ture• ; ea o g.cll1n.g: 
/'li~-.r.t fo r h~otioc:r~h 4up-11cotora ~ fl.a n -~llltt.a ce.cn-t Se ~ho mtinufocturo i::-! l cnlio
p.r oc:", non--splltoblo 1tor:ic• bct t.ories1 n~ o. t.-ullSne ftlf(1l t ,.-v4 fllm fo:rmar in trut· 
pr apt.ration of' 1~t trot;on Cixt~g ~o.ct't'.riu fo r cdd:lt1on t o l:o 111 : fo r t ho pr ep!'.ir .ation 
o.f i>etor ll u.aod. J n cio.kl t\4: photos:rnph~ fi.ll:lo~ a.s n ~11-1.nc 1.4-oct !or tm'bad.4ill4 
r:'-'l t C?'1nlu 1.n th~ pr~r4tiorl ct ~1etolac.~cr.J. aeoot i c:-.11 : r; e o '·lltnc. B«t-•r.~ tor 
bo~terlaJGt,ic~l cult~ro ~4di:i... Ecr ce.n,:.r rd t h.i.J u eea or A'1U'1 aubet itutc o e..re 
r~tt.d.ll.:7 nTail~blo: fer c~h~r ue9s. inibo~trutc• a.r o co t rc.:a41l1 c~po~co.t. fn 6rJ.Y 
C7t:nt , t h.! loo• ot a ettJor rc rt 1o.n c! Ot.=' o.~;.r CUWlY ttl a hOC.T"J drcl o. on ciuppl !co 
of c;;th\lr JGl,lyi::.G, c-CJ1e-1f7tr.4 en.!. e::atilit:t~& C£Qnta , t ?lo::i.1cl• o1 r ed.a:cl!1. !n ce»u:o·t 
Cr C'.lr -;..a llcd 1C"'",.Ol'tl a.c~ tec."J' Cfi!'t~ c .. -... da • 

.;.....cno tho c·~~cC'ill lloi~~ c• ~01:4 use\ tor t he c..x-tr6Ctioa o! •&Or ~• 
~-.-ltr.r111. «~l l'_!91d.f!!. !bt~t1t1t• c,f ttls weed to'ra 'teqa repor ! '"'1 e • u.iot!.~ 1.11 
Scc~t.::. At.z:lco, ~ttrf:l::.e., C:.1.os, O:d J~;::s, Ud- O:'J t : ~ U.ot Ceott Of the ~t.c.d. 
St t .... u. ~ (l~O) &c.t~d ... arc,, qu::t:;;:1t j,_...., o-: t.t.lt 0."'1141111! e.rtw-.d X~u.!o:-t , J:c=-t-h 
Cc.ri>l..ut(.a, c;;.:1 rt..::.l"rkoil 1:?Qn t~ pr.i!s.cr.t.~ of a o;l-! ori:itz:a corpontnt v.U~ t:n.a 

utre.etrblo 1:1!.tD 'boll11"..C wtm. Hu..t>o t!~~ r.:.• t lV'CC".',.r, t.eo tlrot t o t ?tor.cugtly 
i~vc &tic.o!o t t.o ~aoJ'bU1t1c• ot t h.t.a ttE..'?.. Eo e&ti:a.t ttd tho rpiouct a or aet.-ircct 
to be cf ea~rc1~~11 c.J;'flti t ~le ~~1tu~~. en~ r opc.:rt c4 tt1 Y• O ct ~b~ CCl
!'or-=.t:;a cx.tr nct :'or b.rici....rioloc:1col t~or:-:. Tho pco11tbi l tt7 c~ r.n 4tl.cnt1a ~ 
1n® att;1 brtaud. c.n t h"'a o Oot\\'1ec.U t~d.-s. r:ae !rlJ.U('1: ~d. 

rol1omne v.p nwn1·1 •' t Sndtr.S:'· S~ol..of.:f ;! µnpu\!l l ol'lad. d""t~) at~t t r.d tm c.xtrtiCta 
or GC':(JTtl.J on.mpl1)o 1ot £!..".ru.~!)~ c~nfel'"ys.).i!;! froa t ho. J:or Lh C~rolir..a. r.re0r. 
}:ot baQ.a Of ltZt MICt ion lln.1 pUi'~!iC!~Lion 8:il!lilnt: t o thODO \IDod in t ho r r <pllf l'.t!on 
o: o~t' :tlol d.Cill c at-ral)t• f.'h-1ch, ln t.Ut":l, pro:iuccd. colt o! tho ol\ .. o l'l'ntni tuda of 
G~ron&th .,., CGClt'lcrclU rJ.Vlr pl• o-f t~.o. ~".::ia Conecnt rct 1on. Th\1 C-rr.cll11!.!'1a 
cX:~oct COl G1 ~O~C•~r. ~zhl'bitcd ct:~ £r~t.U- C:fD~OG lS P:.~ t Q=~td : o !~t Dt a 
:uth b.ithor t ccpornt•Jro. n:.10 t1t~ ~t,; !::.g- !t:;-ti.:~t.ur o .. ,., t omd to bs ~z.ctc-
! 11t i c cf o:a C0"1>0l!(':\'! ,1:.1c?: C"'!J.$(o!l c l tl:c r ccp:l o!:u t'l'lnt lon o r t~iclcf:.i~ or the 
t;£il o.! h.icb t el:;l'CTat urc•• 4~c:i1·.c o:. !!5 ccnec::i.t :--. :tac. 

I or C4::'/ c: t l:a r'Jf?e•.c• ~er •·U.dl. r-~ !:"..."!.S \1-.:o:i U(;", eo to:- ua-.,Ue, ! n 
:sey ot -t.ha !'ood. h:1. pt::n::.nec-.=.tte---...1 !i=v .. =~t!c:::G7 tho p!;,7a1CJtl p:-cper t.1« ~n.t!iY.:ei 
b.?t been o! oec.o.DicrJ ~:-t ........ ~. ~-r hc~crlc1-cfic;l JN.J'pGIOI, tce;c,cr. 
v1t:t:::tclt.1 of t ba col. ~l •:-~a.-::gtt., t~:-stur·e of eote-t1on, ca1 ~t o! 
C:J'Dt!TC•lt aro d.otcr::t:.~ rectors tn. est .. -...J ia!'..i=E: 't!tl pca e1blltt7 or u t111:r.-t.!cn o!. 
sn:t s oc.to;;d. c.nrn.ct. 
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j- \"\O r:f ,:- t-•1l:t• rl •l.1;;1c l u11"' 1t1n• lt r.r r.~?c:. 11,•*r. • r :!, ·r- 111.i.'.iat1tutrJ, ';:'~2 Ol 
or!t1t Jl-:.t nt.'>idc;i. To-r i ,-,111 rti. con, ,t'.1.11 r:cr• 1)11 :irl\c~l·rfl\ ~xt1··r"~e :;ea cbc::-r ... od 
t" ~c.nt;?ln lltr.l.a or none qf t ho ! te tSon cc!111)C" (i-; ut:_17;tc::p.~Ct~rc tit,!i C'C t;:COtt 
.. :-.J•r rucid~ra.\-tu ~tne,r~ol1, u r.i11r-e oatuno~vo 1!!.v'ootlcti.lion rno oiitl!!'lcd to d"'ol-!.\.l""Z'lln1: · 
" so:U!.! v :1nt1o:20 ln riroportlo1 ,r tto f.\lnl "z:l'ccta. 

Sf;IAl\ •C..llJo tomc. ..+rc-1.\l t;o1th"rlt'.G or Q:-:ic.tl'ltlf\ c.c.nfitrtp1doa 1Z!ll ist~t!:cd in 
l-..,"4-11 :. ro1.11',h thi,, CO'O}'ll:tCl.tioD ot t~ro\t loc;al flcllal':ll!!. it tn;S po.eolblc to t~'7c: 

::l':· •a..-pl\,.e. of 11..e'i'.t.:iod c,tu.rta. rrc:i throe. di!r~~.Qt lo.::it!o._s,.. r9:-=.s.:.~~~.!1a 
o! :1ii!croc.~ eD?lTOnra:.tt •• ~ 1aci to tb4 Colle.co Perk, ~ryler.,!. !.?:.berat;:;cy of 
t •<.I :, 15.fi •.Dd. L'll.llif S-.>1'"71C.a. k..-plcie i:O'.r• collected ooekly over' tl:o ;:ier:M !":-c::i. 
J .. :.; ll -t.o ;, ... -c.v::"ll:i..ir 3p, 13~ . Curtc.c t hl -t.:.r?.7 part ct t~-1e perfo.i. tr: th t?;u 
· • · :...:.~ ~1!.rtQ" tna ot r-eod. ~ ino !ttli tlontir.,c •crtUlJ• ?'.tl'ic-r.7 -.::r~ 
o:t: 1:;-o-:!. fr;:;::. tro o~ tt.a bc.!a .. 

":'hu •c=I::lly' !or,:::i o! u*o! 1t tr.i·.i,~: to ~c C!iCi:o•U '"ct{.. tet.1vo 4 .:ey:c.~
t;:.::, ~::i.-;f.!lg: .fro;: c~l• d.1oo.:. •o CU:"'"!'IO~ Cho 1 ?:.ll:r 1-. l r.:? ~tto"'" :-~. 
~-.. =¢'1•,;..:-tl'ly (T{' :.o ? '\7o rSTC":" been C~f;?'V.,;4 OQ t~!o l '"O.t,), 1:ha- ~...I.!.k.,. !"vr:=.. G%l 

L co::!l'"f7, cJ.eo.1: LV'\YD 11 cc;-erc.a :.:!:. t ho ~c!ul.c e o! t!:t•, Mr.;•s. ':h:eo
~•:-:...c.;:- tn;.; t:=-s tr • .: c-1.r o:e !ow:id r.!t:c-: Sop;c.~b~r •. S:o!":~ ::.~~e !t !!'..~ s~"hlc 
•a t- - __ • .ct ~· !ci: ~rt p•t1odt, r~i. 'b-1•' l:i A'.&Olt>~. ~:-l::tt (!°.4 .l:;..c-= L;,..r~ 
--ci"t~. 7-~ 1:. t:'!..t r~ -:-t;zit t1~t. ao r.trc 1.~1 ... a ·~el!1~ pl• "f!!"'l.o-. r~~,.. 
t ...,,._ ;"!tl;'1J'"e c:::--l to bo oq>0ct.cS. oW:r ovu; • .xc:J, ~:-~lo !°!"~-= e-.. -=~ .l-o.-.-"l1 ty ;,:-a 
e:.::tr·:~c! ... 

U'.;11 ~ ... a , .I'; 1r-.e..t1.cJ. c~ntl i f'1c.! c:incil'. .?""'~?o t-.:t r:-:t!.t.c -QC";? " o!" -er: ! o
.tu~~ . fr~ e~l:, car.1,. A:~ !tbrls. 'tu: ~o ...JtoTt rt y.:r:.!tc~t!~~ ~t;cr t4 ~~t~~ 
t!on ~s n::!~. ::-o l:mdrc;! 'to (h?'CC M'~:!r-;d. , T'\t'~ tif t r.c • "'I ;:d t ~c "illc!... to 
lj :o 2 [:U.lli.na c.f • l:cT. in en CJJCn atCI).. -J1':MJtc4 cr.opy;~T ~at.tio, t!ll~ oeo-k.Q:.\ -c.."t. 
,.. ~la roi.1 ! .Jr ~·.., ~urs. ll\,1:-1n ~ 1 ~i) l'll! b t:" huur. ae:\".:rZ!f t:- n~f!)] 0 ii.f "~n 
~lll~t'Q).lf .. or.s .C:Jcl to c111c.~ !'iltrr:1i;::.. ~bG ht: ::ix.turo fl'l!.8 !Utii~ tl:rorgh 
•~·• \;• .¢1,1dt, r~1 t.t~ r1;.cl41:1; C"4b,. 1;tu!1 to tro c4!1t1an..l ~r~e:ion c?..c.~:::t: t":zo 
1 01.:-0 c"9.CJ'I. TrJr .: !.,;.r)\(;I \•~b rl.l-3· ~d to ('Cl i-11 ahcllo1 f1CA8 und -TI-e.rol th.m 
f:-oi ..... . 7nc: 'Q~9""..lr.J f;( ftOC Q:n ; ol. \ uo Jilt cod on t?'"!V'D ct 1/1+ it,.d =-~a=. e~r4,}!l. 
t b.': fCd: ~d d.tlod. n: roo t G-r.p rct·~ro • itr. Ut~ ni:,1 ot tJn tilu-etr!c !~ 'I:~ r~.cu.?,t ... 
1-c_ at:i:et a af dT1 \L4 c:t:( "'!era .t:'"..:t\1.:1{ . l.t'..I t t.11 1>'>1X:t.UTO:!T·~o \tlii4 !:>:" l!l~iti!'ll?'u d,' tU--0 
:-;i::.:ti-on c.r.J to p.r11~u ,~la !"o.r p~.tctciil rtt1o; 1. 

TJ:do -fat:;aJ. o! 1.1ztr.u:tleia ~n.1. put'1!!o~~.1on ro~.W't·o! r.'J.l .:-rotip.t tba ~ ry 1lr.a 
1t.c4J1J;bl.o ?\~t-it.1.611.. ~ c.~1it.1 ..mt! otlto r co-lu'blt.t 1gr.J.:lr:.1cc rc-.::nl..!'-td .±i t ho c,a"l. 
t:\i~ 1c a< or tho•o ··tro rt ;... ... -1.:.tl 1.t1 tto 1t t·T ... tch Ol)))o 1•ti.tud on ltf'it-i.11/t tt;o> f'·:-4:o:n 
r.-.;1 n~v r ..... 111nlht; c~b to! v..-t CY~ ru~:.\I~;~ 11p·~ru.:,!n_'~Ji) q lf...:m:e 't!f ~h.e-co ei:o'l:uMo 
1 gi.u:1tie:o, but \1JJ-1i1 uioial .. ~· c.f d qon1.tt.t.-,;IS'~ • x1 •. i '1\ .c.id. l'\rOt f,.t' it. !".>1'ta.t.r \C.b.~~&. 
l~u c~'°otrc;;q-to)tl ,,.4 de-'!ue ... 1.ro~vin "fl.I' :C1.-;; to no:.v .. !~t~-ii c::.!.:-.c~ lP1?LthJ 
p!:..:-oia-.l. p.rcp41't1ue b,,_lnc; ct\l_,f d1 co ni> !11.:'t.t.~t'" rc::.n!r._.; m o. t:.vu~t aacC.:;.c.t;-ry. 

J.:ai.itu,r,, ma d~t.,.ir .~a .. .1 ~,!.th t wri r,?"t· :1 c~!:!'· Gt bv r. ""t!:?"~ a."2 t-c 3-
!.T, c,'le-p .ln Cl'! t:ir c· .n :,t l"\-~ ~rt. .. th~r t.. ~~ .or., d .... tc.rtW.b.~ 
~ t"t. t c;le .r.. .. J"' uo -to ,. ,.:C)r:(' f .!. i.;_ tt_OJ c.j,!:-::actcd. 
{'r°• :l.9. a .t':l! tu rr ... w r t ~l!. "'S'- \ l.:l U:ll k~or-
t:.lC.'"!..t;.~!.\ Cf 'f.r~r.!::;n~. 0.~ 1 "' ;l I or- IC! t;_,_::,}l C l?..;"~CTC.. 

(St.;; .. ~.11 ,..-(.;..i. ), Er. :l" t.i> ' r 1::,: u •~I) ~-:-:-;:l?!:.;. a?l ;:na 
pe• .. rl; l 1·t4• "t b. C"" 4c~p 1•1 cr~· ... : •.t!.!:.ic .i1!:to o ~.:i !1+"1.!'1-~~!" ':')' 5 c-,_ r:1C:. 

_:. ti iL ;.o s.-.i. c.::. tGo:: t..: 'P.::• ;.;,.ro : or oc.•crci hoe:-•• ~1 t -i.!l nted'. !o:- 2-' Colt?'s., 
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ib11 rcrc• i:i (Tc.::'l:a ~t:l..~d ta rv.i::tur o, tt~ cc-1 C'l:"':°e.i: ("'b:-.ektcc:. !o~i) . ==:i 
cypUcd. to a •ortic!lly b:ld !lat-c:s.dfd plung0-r abc:~t o:i¥....::ilf 1::.dl 1:: d.l~eta-. 
~• det • r :=1co11 . r.n..l cale"'-1.n-to:i cu p-u1 p.;r c"'nt1::.:tcr G! plu::.;~r ci:c:u::fo:ir~ee.. 

:'o dctcr1:1lnc nt--.JT o! 157nor••l•. 100 ::J.. of th~ rod, cool~ Al nGu to t !:o ~ 
poloi ct 1t coulS be pouro~. o~ atQUt 500 io 55° C. , ~Cl"u poU.r~d l n: o n 2)0 r.l. 
l::rl..m:.411cr t la.uk. 'Iha ,;ul ;ma allo~oi to 1 o i to:- oru: hD°'lt' 1n a 20° C. 1:1mit:!'!tor 
an>l thon o.4od. far ct lG911t 2~ bow1 111 a 370 C. ! 11eub!ltor. Th·.1 r.otor o t C1.11\~~u11 
fi;;.rm.ol2 \l:t \.Illa praceaa iras r aoo,vo4 fro= t.ho 8Ul eU....-f£1oe ey r ct1C!..a.toi T:a&hingo: w1 t.'1 
c:.rb-oo to~rochlor!diJo end oep!lrated 1n (I. contr1~g.,, t uba v1.t.h o fP"oJ.u'ot--o4 tip 
,1i .. :.:.t.!. oU tµto l nhlcb pm-mitt ed t.ho 1'\1!10\l nt o! o;:et i:r r..o bo r ood. dircctl,-, 

S~lo!! (lS44) bd 1-:i.=lud-=d • 1l tl(;lo ~la o! Oracila r1.A c-.:a t1 t:h h. r.~bc.;.r 
~ oo::•r ci.ot e.tl!.:' Sl!.!'!'?1-.a• i n k1• 1tw!.7 cu 4J'?!..!!'Ct !1, tu c!...lcb h• concl~od r. l..9t 
thia ~t!C1 a;>p:c~d n. =x1:1.l:i a.ft.or 24 h~ur•. ;::\ tb~ prc:tt.., t f'la.ri -i:ro 
c.:rtc.n•1•• t\'.:Q of Gr ft.Cl l"tr1" £Qll. bcf"C'711}?' , !\ •::!• o'tk-.,-vcd t lnt t to e.:!c':·-t or
Q'~U'\;l! a ec:.t.1C:l<:4 to 1c.C'J'Gr a o f or pcrlo!• up to 72 :V.:ra. ::'J• ot11cr1 t 1c:.1; ~ 
end• :-..cc~!1ntall1 ~!'t-C-!' c:r:ia-\ o r tho Col • t:,.A cl.rce!r '*c:n tc1tc4. llt1f:.G t h-s 2a 
hcur l:'\tCf"\'eJ. ~1• u.c:a~ta !'or t.b• C~Dt1;i,cr.,t17 l:.1ttcr- to.oJ.Wlt D,tO~ (a~ t~t! 
;;oat rr;ce:etl' c.xt:-ACtc:i gu.r:1 a:id :itnt~1 to• tl:.G atg:ii!icr-nci! e r "!';rl1t r "lt'llUes. 
-ptu"t!c:u.lnrl; tt'.0 11~ rcp:i-rt~! Ga \::4ln& u."\dc:- 1 .5 ~. 'i'. ":'O c!' t !;a lor·oa~ ·:~luca · ·e....-c 
ch~ckcd over t ho 72 hour porto! on~ ) \O 5 t! 011 ~• ::u:.._:O, t""Oter o! c.,.ncon! a "'fF.9 

ob t l\.lllod1 'l:\lt. n canorn.1- ch.Dclt or nll tl'..011> 10.:nplc11 'l""r.11 not thout;:bt. to '.J -:u:ce aeary. 
b~c~ua~ t ho tcopC!r~turo of ~olnt 1on ~lcno mfl.koo ~oat of th~eo O.J..:l cx:r.:v:~e un&U.i t
a.blo for Q'ODcrtU ba.ot uiolosl c:ll uoc. 

:o t.hlt euiea c ! cxtr£7.Ctt 1 t bo c.rt.ct. t11r;>c:'lt~;re cf roht1on mll M C 
~et~!oc~. Th.o t~cr~r-:~e cf 45° C. t:'\1 1clcetud • • n rnz!t:1.t:1 c~ ~hi~ e eel 
coul! eet to A tel e::.! ct1ll be u1c4. 1n FCUr!l:!.G pi ... t "'1l. :'~c~ C".J.bo1 ccr.t o:!r.1nt 
1~ rJ.. of t b 1 1. 5 p:e::-:-c..:~ •~l• ~:- .., , th..:r~!ore. t.Eld: !?1 4 t:~t c-?" t:i:~ ~~ tLi a 
te:::p•rAt~~c, c:4 ~c=-~ ~=-t~~ 11.::pl;" QI •ptee• lf ~ ec:tcn~• cct ton t:t"l1 o:
•:Jt:ua• it t ?";.at r c=:ducJ. 11qa.14- c.ttcir oc.a l!o".1r. 

L~•t ot t toao r c:.D.!a.1::t, l1qu1~ e.t. b50 c. ttc: o t:-1~~ cut. P l ::14.S.1'1 l:.:is.:. -..1'11 
plt.tcd. "'l t b 1a..-:pl.:ia cf peatt;'.U'i:od. :i1tlt. 10'JT :11::!~11 ee:-o plntod. ln ! hiJ flrst 
ocr1oo, o~veo Cirr.c11'1I'in s 'l::lpl oa, ar.'1 ~n t h11 otbcr ocr ,ico , 1.b.011;1 oOTOD And t";;"D 
oddlt 1oruil en:rpl1,11. \';'Cr 1? plnto<! i n tr1 pl1c l'l.tb. T~o- :'<- ,.J1~0::.o-1.ilu.co1 .- .txtrnot. m.Jdi= • 
r ooo::.u•v:.dod try t he St nn '!msd l!~t.?loi• ~or=J.ttca c t t hu A:l.:.~lcnn Put l1o H;;inlth 
Asaoc!:.~ioa. #!.D uood b cur1.Ja 1 r.r.d lt, ot1lo gcrtos 2 c.:.;l 3 noru rilnt.<>~ on a.. 
nut: icnt ~r :?Odi!I. , rltb: t l:iJ uxp.u-1r.u.::t. t nl Gr .. ,e.U r..rL'l ~ ~ol.a4' 1W:atitut.ci1 

11glr,h~ !or "tc-tt:hc.. !<r. c.?:.G ece.r u11.1J 1n t ho c G:;-.;-:-ol in tJ-:~7 c ~to. S..:r1oe ) n-et 
iuic-Jl t o.:1 rith O. Ol cl. c;f 4..4.oJ-'1 ~Ll :iillr, and t=a T'35'..tlii:lt; t'O\Ul.tl t:fl'., toe 
tt::Cll to t• •1 .;::.l!ic.=.t . ~r i!.14 t t:.-:1 1r..:. 1c.tu ""!:'!:i t.~,...,.. c~:-..; t nd c!to:c1•c-l.J' 
Clttrlb.ltu4 t b kc-cu!'°- 7!-z •:t=a ;:llk ~l<> ~t C.1 =.l ~ cli-T!C• 2 ro•ul t.c.~ b 
cl1 plAt." ' bt.-i::g 11 ... "'tl!!:.t!:'tl e ~«:'IUl1o1 o! c;:r~3.:-s , C...--cl 1 tn,.:-~a ob-to 1nd r lth All 
&~lu• 11) •CJ'lO• 1 r..-..! &:, U-$ln& a O. ). :..1. ~OC'JlU!:' c ! cn.o d~ old :-lllc, to.i t c.:m7 
cf tho•~ plnt~' ~o.::~d -Ep:To-~.sr1 clac, c..'1! onl7 ~ f ..;>:r sn:::,..lo• \"c:.a cono1,tct.l7 1Dv 
1l1 t h1 • T•&>ctt (?~~lo l)~ PlLt.c• ~.:.r~ '\l.l 1."t:U~~t~d r t 37° C. for ba Lau:a. 

l.lv.plo c11 or th~ a~l3, Lc tui 1n ~Oro ihon h'\l!' of t to G~rploa 1r. 1cr~aa 3 cn4 
11, ln ".'hic.b the ~&d1a 1':'cr o h.11~ r.t 1'.5° t. 1 ~ti Ln pn.::" t r cnponu1'l:•lo !'ot poor l!it;!
tr1but1on of t l\il !noeU.lu;: 1:-. r.mn:r of t huoil pll' t .!1 , rh~a t.GT.l'pc.:rttt.W'O r.ne 110 clo1112 
\ o t l\o t;wl po int tl'.nt t:.:;;, s-:>l o ft. l)n 1ut ulr:cot tnotfl.l\~u~l.7 t:!h--:t". COr.l1 nr. 1n eo'r,t~t 

J 



r-1 t h ct.o ;la.as ~r t ho P.,,t-rl tith. lza an ef!o.:-t to ::o:-to..:. t !';l a ot'!e:et. sl•te:a 1.n 
aertoa l ware pm::ed .a._t. 5:>° C •• &A4 nua at tl:.Ja t~~~t-::ra eood r:trlnc 11'3.a -r.3t 
obtainable. 1'o:r pr-vpar ~atrtt"J.ttoo, a tC,'pUGture o~ at:o-..:.t 5S° C. • • • JUdt•d. 
UC:aa11.17. 

Tb1 t.ipar tc::-;:c:r.atut'O u t od \CL pow-lac plato~ 1t1th Ot--.e1l.a.rla ::oj,1.a, or 
p-oa1lbl~ to:a dl!tercceo to u.~knoWD EILltr1tiTe factors 1c t ho prtiU:nbly inert 
mcdlua b~••· resulted. 1n 41ttercnco ln c ouota en ag<U" coctrol OJ'ld OEp•r!~enta1 
plato1. tho count.a uai..Q4 Gr!Cl~rta ~cd1a ve.rc. 1:n aevoral ooeoo , only 10 porcent 
or 1<1110 . o f t.ho contsolo. S1 ~1lar d1t'torer.cet Tiera obecrvod l:7 Ga.cd.l\O'l;cr 
(Stole!! , Lc.0;, Sa."ldl:.01-:..ar, at al, 1945) 1n platin.g ecve:ral othor tn1c::U 
GTaoilaJ'Sn cztraet1 with a nu:ibcr· or JN,ro c·.1li.u:-e... In the owrs o or t h! 1 tnvt:-.. 
l i,ptlOD oleo, •& ln all preT-10ut i:orlt ttltb Ct'e-~-1l1t:ia, t.bo hlc,b 1.zt:ido::Jeo O! • 
i!proadc:1 "'*"' mt.ed, Thi.• UD.d.:tir• lll• VJ"cpcrt-7 11 a.pp,lle:atl7 tho r cault. or t he 
rsttcT uco101•e e:Oum of 8Jllel'Cl1• Ubl.ch t l:c1e c,ol.1 -uhib1t, •• co~:'4 to 
•car· (;a~lo Z). 

I.a:..'"'p!a~•• \!d'c:-a c~le:e gel4c!o:) Qa m.i.c4 t-1:1 1c::e dtcrn to o.l.:iost all ct 
lb~ •a::pl.i.1 lo l~" p?'C-knt- IU1tl. 'OU• 1a ap;_nrc:l.1 d~• t"O thl prsac:teiJ Gf O:I: 
er z:iaro co.:poomi:.1 ot the e.nr-"t t:A•iac b!g:h gsl-a.t!.o.n turcra.turoa. a• Gbur•c4 
tu St olot.t ( 194-3). Th~:o app~I to t:.Ji aa:.:o c! tt:..la t:ith ci:lllnc t c:pcro.turc 
comp.o::itn t ill all or the ~1co. cv~ though tn aa!:le d tr.a tcM'l~l..io coll.:ictcd 
&ILU'ly ln tho a1..u.•o:o f.h,,i &:u~nt 1o ,01;: uwll. Stv1o!f hu.i Qt t~rn;t(..d th11 eeps-..:
ttwi qf Lhu10 gum f:rectiouo in lS4). l 'h111 nork m4.t aith l it clo ouc1;1ooa. fron 
\'Jh1ch lt 1• ~ia.ODt th!;.t tha Cruc t 1on1 aro 41ff1crult t o iaob"-C1 and t·hcr-e le 
l1ttlo hopq or~ c: o::!lil~c!nl procoaa t o oconc:d;6llY eli-oll:l!lto tho blAh a~li!.~g 
ecn1t t tucnt. 

n.11 lli:p1n cs• e.::u1 h!e,h T11cc1tt1 Ab:':'a ti.a -!:~t:r-A~!'O ot co:::ple!o ¢;::.ion 
0$ CC:"ill fUVlgl, c:.d t!:a t.!gt tc=por-Atu.ru ~ gel:stin:: O~ ::CO': U:'!>lSlt ~·• 
t horcfcro, dc:!!-tt~ llclt1D~ !~tor• t~ tt > us.e C n::y ~ !"ro-= ?:orcb ~clie 
Crao\ lrrll\ Co :- l:.~~er!c!c&{col Jl"Jrpco....a. b edd.-!t:tc:: , :.::.~ ci:c:oa aln s.y::crcsle: 
11a..01 to to rs.oc\ n.ted -!th tlu b.ich lcc\d.c::ic:e o! r,,.rc:..--"'-:t e::d :a:; c~1-g etls to 
111 11' ln tho P~trt d1$h-er: . J.l::oot all ot t ho o:i:iplv-s r;.~e f.-:"?'CC".ll•.rl1 l o11'cr pl:.te 
ccun:o a1 co~,Atrud to r.n rgnr ccdio "'1.tl';. t h.a srut.:? !n-:~"n . J.ll thoae Jaceci :s 
~ra un!a~orc.blo to tho GO~~ r~l u10 of t b1e (;IJ.m for baetcrl~loctclll f'IOrk. 

Tli.i ckta. on )'.icrcarJt yi eld end 'to throo ph;foiccl propor t..!.c:e tt'Jdiltd. " ='e 
P-"eow~tt.14 in 'l'n.blo 2. 'Ib~re ta a. l br to ctot;r"&O oL varir.~1on p roG.Jit i n tl1 
pr oportle1 o bocrved. -'I.eldr.g t ho f1'0\J;> no t. wb::ilu . th.a !'c::,ga 111 ,r1oU• m o .!rc::i 
19 t o 43 pttC:c:!;t, nhila i'or broski:.c lc."d. • c:~ g.van gre.'lt or ranco, !:0::1 6o to }40 
01!;~ pO r CGUti!"otcr . 1":0.1 founi.. Sy"rteil ~OOCd. :.he ,CJ' 'l:4i;Clat \!"l.ri at1on , V1-tl:J 
\·a.lute r~r.c rma o. 6 to 5.0 r.Ulllit,ro. :t.~ cc~e-t;u::.jJ~ c::ocrr1Q1c:iu of 
varlatlcn acre !o·W t o be 18. ~1 J7.g. end ii5.o pcree:., ree;ect!,•ol;. 

Y!th thl• ~t r:. t T'l'-!"1e:t1on 1t 1a i;.ot psz!~lot 'Ci.th t l:.1 s:oll :-.u:;~:- of 
au..-plt.1 ln G.:3.ah g?-GUF• to t?t.o• Ui'J rclotto.ns?:.1' ~f b-:-c4J::1:,c: lee!, ;1ol4 , or 
1ynorc•l• t-o aourca c:t sa.~le, ner ' o t )"p11 of •!1:41'0, t!::.:l-t iG , crir:U7 , or eopl.ike, 
&t.tnebf:d nud. Tru:2 ur.lY e.C(l.."'L Ta.luo t.t.o.t a!.clwa ~ l:':~lc~t!c:. of bvtt.c o. 11ci-i!'-
1c-e:i.t. dlrtor a..,ae ta tt.nt to r tho 'brecti:tc laa:i c: t r.a 0:71 t c:r l'nrc cu\ .... -ple1, T:h!ch 
Ia ' n~o~t 20 pore.mt bi.Gt.er the..~ iho at~~ ~co brc::V.i~& l~nd ot tho ot~..or gol cc::iU01. 



T:~ rel· :.ioii:ilii_p ~f"' th.:t _..-"'ll'i~l; ... oa •kv.'d.lc4 tc c-.~o c.: ce.!.l.-ct.1r;::1 i t rlcq n~:. 
r ... tlfo;. ..:~; . & ... ~~. !-'!:...,:1 i..:. .... tt• '""-t.c.1 :- :re pJo::.~. es i:i f!c;.:.r s .l t~ l • 
i t lt ;4taiblv t~ "l«>k b~c:t~ t!!t ClJ:":(:r~~ :c7 u:d 1::.1~ ~!cee t.~t. ciral.:.· 
i~r!r.:.,..t.co tt'J a tc:.1~ :.c:tl -1etie.!"}l r<>tct.cn1 r...n~ 4~t.c:ct c ctt eut ic-: .. :-cl t r\.r.~s. l t 
la 4..V:d,nt t :.i;.:. ~LC?"U 1.c C'l aiqo,lo r:lr tlc~•tl~ cCn-: ! r.i.:!e:i; thrca,ct:cu.l t~11 oi;;=eon. 
!'u!' L~~· c! t~o t h ree ~4= C c:: d.:.t n.. YJ ol~ (J l cu:-o 1) c!'.at's le•s oc.:.ttcrntl c!l t b!.c. 
;. .u o c. :,cr 4o.;.~. ru;_i cy;ic::r-s t o inc r~eoo to n r::.:rl....:...-:i cl. nbout r. 1d cur..;c:: end ti':.c'l.'l 
!-o door cooo n t .o t.::i=ie t:hst g ctlt c r rot o . In t li \11 case t~e data. ~·ero 61\l!dc.1, with ' . s ,..!li:cr.ibcir 21 L1elu:1Cid 1!! ca?"ien l , o nd r ocrooaiot. l! ne s. 1::1c!'e cnlculcitod !'or ca.c1t 
ct:c:t lo:. 1.Dl.cau or o 4 rn.tm .in F11:r;ro l . c.:d t ho · ror::til(lti c.r '2 gtv~h l n -Tc.bl u 3. .Foti 
~r1:"l!!tn4 l ota.i. lhur e 1:i .'!n ~P."'t·i:nt. r r.p1d 1.r.e-raaei? t'o a acxiti'.l!:'I i.r. r..id .. A'Jai.tc~. -an 
u'"cn :~r., r llpS d. dcor u'loc t o. rn l\Vt l"l\C& ,·n.ti;e e r a':cr.J'! -iO.o ere.rs pc.r cc.:.ti:~t·ar , 
l\d, ft f~rtl.tr d.:c!i:".a lr.:e Sn t'hc 11 \""IO:On , n:!"tb.:" Uc;o=.bc:r 1 . Tt!11 11 1:!i.!:-:.:tc::i,. t:;r 
t!::. t-:'ok .. ri lino .in rir;n.ao 2 . ':l:a O.!t~ tc-: •l·r.c:-oi;il! e!"~:t ~.ct ?="O'b' ~l:; obc:::.li Ca 
ca:;sli;;:-ci Cit Ult ir&.!:; r!il.:i~ i!!ct:-!'t:l;t.to~, :-:1: )) J:c:"h.-:frS 1:: al!gl:.: 1:.;rc'lCO :n !!:t~~ 
e ... ~~~:i. CGl:1,, rr"o l:!.£!: ..-tl~a c.t : ":" !~\.'1 t 1tt tho !. :rc."~ed e&!.::~ paioi.. 

::!:..,, d t to ct ccllec:t :o.n t~c\! be .. r o poel!lt·....-rcl'l: 1on t o tho tc.::"'cr~t".U"o of 
t:t~t1-t~c::. ttC"t t cf : ;:1.: 001. G c-~::h Ct:il:Ci t .. lGQ' 45° c. "fc:-u ; :-~·".1. fro::. a u-.:cA.;.dG 
collect'..:! bt f"cr o Auci.,,l~t ~~. N_,i:.a t:l'l• ob:~:.ci:1 !..."'"a=: t:".:cd col.Lec~od. ::~tc~ 
Sc-;-te~.~ (j?° :!lj. tho toltl t1¢!'l 1a ~Ct r,.;:'!'tC t , OB t o-..:c 1:1t;h ecl -J=-o :.n t CllJ:cfQ<.d r;c:; 

ccllc~tcd ~• C..:7..:-l;r aG )J.:.C.!Ct lf, t ut t l:tll"o ci .:.~::a l!tt l a dlJ'..:.~t t l'..:t t c.ztl".!.c: :a c t!.:-.._ n 
\cr.ipc ro t nro ct' eolnt!cn ~td!'ortit:r bi..1on 45° :;. c c.11 cm.17 bo o£pi:c tod !'1·c::. Grti!:'i-1 ::.: ifi 
cel l..:etca 1n t t.o llc rth Cor-ol ! l\!l .ti.rCA bcfor o ~a·t l .. 

!n l\U.:: .. :.ey , Grf>.cll :i'Jr 1.a C1(":\fcr':'c~ d@1 !:-~= bcnufc~t. U~r"fh C:!tO;.!ri~, ,.,.,:.o f c.-.r:d 
t o )'11:ld tr_.,, tx: r~t e ..0C.\:7.i.t::g;-Oi'"fin"4:"-:c:r~!l. t a 2f to 2.3 f.d"Cur.t (;f 1t.o tq 
Tice!!. G~lt c!" l., i:--•:c;:::.:. ( dr~ t7c1~t.) c~:.:c::.: rat!. cn r:r ci:a::tJd !"r..;.:i -:. )-.'-sie- -.c.x.t:r.:..-:t;; 
C1;c-..c:l .e.:. a•c.r:~o t : .. :.l:.lz:o ic;:J c~ ate~.,_ ~t.j ~~ P==- c c;:t1=<.;ti.>T" r.!::-S A .l:.l;;h 
l.IC't::""\: e! vct<..:.11!t7. : ::.o Cc-ere.: ct C)':'!.:-.. a4• .: Z:.ib!t~li "':7 t~cc:- c .. i a. cl:1d: 
c.o•cr..-C-G :.' :"v t!.::.n 2 =iL..113.t.!<!"£ J:<.:'" :oc Cl'O : c=- £!..~, .:-..-:J::.;:S U:,-::;s G:IU1!.'! f e r 
:-c:. ... t l:. · t: :e4:-1yl:.c.ta::.l rc r ,;. C.:rt"'\! :: o! t •• -.J ,rtrz:-a !":c:l o . e.~c;,.d~ ce.ll~.:-t:c.;d.. 1 :t 
.;~¥ t• i ~·':l:t Jr.llb- :;-:. Gdlcd t--.:Clt h' ;:., ';11t t~ ... ll~t cd. qu· ~t1t 1 .. o r.: k.l:.::c<l 
L':":'iltbl~ ~~ t ~lo r~r~~i ~k~ e~=~~:-:irl c.s:r-~cl t ~t:~~ i..~r~ct lC~l. :n atvtTal 
o:.:ita 1 r.!t1. c.:.lo l 1qul:. ::..: 4:.;·' c., )' 1r..h ~:iecc c.Jt;r tm..i lu=i;:it!o cs ~! t ):CI cc-1 ::!: 

:~11.':'":.;"Jr\! :.a l L <::., vr r,;:-.:- o el!e·:c to!!'lt1e::. r:•du pr ;,!I·::" r.! zlng Q~ r.ic:id.\u r..n:1 
inr.i::,lu:: dt11icu.l~ ll!l~ l!o1i: oo t h 1.i r \'11 .. UJ ~ar :>(<::.! .i no. ':-nctcr !c:1e>c1c l f':.:ol:-. '!ha 
e;re.A~ :'J)Jc.1·J..t:; c!' ~~o c:x:r.:,e t cd n,, .. o r:r ct .. • rud !.:i. t!-.D coure:J c ~ t ~lo 11\"ll. t~tit; ::t.lcn 
c .;c : t" c~11.~ e r i;.:.::l-titl!<i. ('el o ti t. 4')'- C. 1-. t he con: cr.trnt io:-:. l.!,OQd , .rr.d. ptioue;;::i.cd. 
h!"~' v1:t;cl!.'f ~ .:.o u::: -:. t f'.& co c, ;:.l·.:.:-y tcr.t.1 attncy £.! ;;':..1.!to l-..lt;h tc~.-,,orr:t·,.:-uo , 

.!' '1n.:!c-:-:..:cc t.!~.1:1 \u::.;;ui1t "t-.:.o :-~:- tnctc't"i~lftt.1.c.""Jl n:r-k !.:ro1·1 i ::.i: n ~!.1:.·::- of' ~::ncul~ 
n1"1d l!qu,d rb!t~ UL t::c F .... : .:-.!. etc~ . 

.. cbc·.·l...!~ 1& :.td. . ~ ! t. J '~co~c;t.e~ ~.: e ! I :-. :. A. !e:.J.t.~~:.cr c ! JUo .. 
Ucrc:t:. =-~. !:~~.: :--!.tle:;lo:a c ! t!.1o C-~lC:\:, !r. c~::rc:i; !~:1 e!t~ t:,c::u-iolcc;i ccl. 
ata:U • r<ft:"'1.vi1 f g :-- t~ C:-::.:!.!r:-!n 4.1.11.:TCt•. 
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r::...1-., a. ;, 
1342. S.One!t at :£e.&!l:!-o:- t. tr. c . • es a ~W"ce or ecar. Sc! c::to ~ -

ZJ0-2}1. 

a:u-. •. n. 
1':21. J.!arln• alp. o! ?e-rl'ort . =-. c. t bd.. ~ucnt rcc1e:o. 

t.h• DJrec of !i:o'°lC!'!.~1 , u. s. C:i"p&:t.:.c::t or to::-;-crco, 
3&s..i.os. 

Dall ct!n (!f 
t'o!. JS, 

s:a;rr. t . s. 
l~}. :h~ •tor eituntJ~n. 

(ScpAt4to Uo. ~~). 

S:C;,£.Il', L. 
15l.4, 

• - , • -· L w .. \l .:..i.;.,,., • 

s. 
St.ud\vtS (IA t bo r.hyc~c:ol ptopc.r~la a o.! ccvr (iOlt. 
publ1oa~1on. 1~5 . 

SUbm1 t t.c:5 f or 

S t ,._ ,. ... 5 •11-.··r-..,.,.,,. ~ ' 0n1.11 " ·='"'"'...,. E d ""!"• ~ 
1 ! _..., \,<, J,: AM-'l.li.:~! - • A o : _..., ~ov~J. o .(L?I ~ ... " ""• "• 

Stl.U.1c:• or ba.c.ter<l.o-lcgic!!l. Dg~. SUb:it;cd ! o r publ.-1c:1tlo~ •• ~5. 

11 I • • 
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~ l'l~ l - &: -1 t!~ ij: ·-
J..T~?'t'-€~ PllltO Sp tco.da:ra . lt.YOT"!la>i Pl~~G ~~Mc.1rr:11 

E'"'~O Cc.:t pit i:~c.cn~ pl..a..t~ CaUn~ ~r por--?:-!.",::t t'll~!o• 
r· ·•r - !1.lilitt:r not ec·l!'~!ibl.e--• 111ll-l!U~~ C..,! eo'll?l:t .. • i o•• 

1 90 I ~;a 0 
2 2.>:) J1 500 0 
3 I 

6co ~J JjO J3 
6 3!X> 2~oe 0 
; t:l 1~ =- 0 
9 tO 1.6 E<-:> 67 

12 UlO I 7lr" J3 
l~ (re. ,, 
lb TDC-- ,3) 

A(:t'.i::" ..:=n"t~ l ~"-:> D 32CO 3) 

= ~--!. ;.$ &b"'t'ta( ~~!::. 
• :· .., c::.tcJco;!..!! 1=;-s •.c-ioa t....:; :-c;..--uro d plo.:1o::... 
• • £ .. c.1-..:-s r.iU:. i::~ ~ l / J et:c::l- CC.TtU"...d. ~ c;r4*4.c::;;a: o;r.:r-c r.:;t cc:::;:tc.d.. 
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I I 
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fil!..J: 2w fle.14 a.:J C.r-t-.la Pb.J'•le&J Ptopa'tie • ot 
GruJl• d,1 qat1nplf,•• ( Sot\=a C&mlt:.a) 

tl1Tactt [h1I 

tJlt 1 ...... Sroue• l • • ....... .... aut•er Coll9'"\IO'O 1S•14 oa ......... ~: 100 Pt 0.1 ., ~· c •• 
•• ... .. .. drz t-.. t• looA Ii!! •• ••1 .. , "~· c. 

perc•t &TUI Ji i l' •UUl1 1.1r·t 
cea:ti.•tt•T ., c ?. ,,,,, 1) 21 ... J.o . , c 6 J\: \ 1 P1 

1; 
80 1 •• 

IJJl7 c 9 .fg)7 26 11n 1.• .. • a lv.11 26 190 lo T ., c 10 lull 21 12 190 1.7 ., c J-1 ..... '° ""' '" • 
"" • 12 .... 5 J7 210 1. ~ ... c lJ - 5 '° 2,lO 2.) • 
u • " - 10 "' . ,. 2., ... c 16 .... JD ., 250 ).2 • , c l~ - 11 •• '"' z.., • . , • 17 A=c. 11 " 

,,.. O.! • • ... c 2) q, ,, ., ... "' • .., • ., q, 19 21 "" ... • 
u c 11 q, 19 ., )20 "7 • 
D • 19 .... 19 J2 190 1.1 .., • 22 Aile.. 25 ., 100 Q.6 ..,. • .. .LOg. tt; is 

,.., 1.• • 
01 c 

·~ Al.15, 25 ""' ... • 
01 c 25 Sept, 1 )I 16o ••• • ... • 26 ''~'· 2 

,. 
'"" 1.6 ... a " ho\, 2 ~6.5 l)O 1.6 • . , c 29 S1p t . I }I tlO ••• • 

u • J2 Sep t . 9 'l ii:; 1. !I • 
D c '° hp\, ll . . ' ••• • ., • !1 Sept . l~ )) . .., l.~ • - c 
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