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lbe UH ot p1ut.e sa tile ~-..._ of .,.._.. U. taMl ,..otioeA 

tew cat\ari... Coaal4u8le tolJilon u4 ••nuu., ._. .. ._, 
~rta ot ~Spat._.., w ltMD ....saw vltll tu ..atcf.lla1 -.. ot 

p1aJrta. ~ a tw ot ·taw plata UM4 -.,111.~ prior to tM!r 

•ctetlfto taftlltildl• ~ w U.w a aouD4 ao:leDtltlo ~~ 

•-.1• •uc c~ bid, toJII}oft, ..a ..,.,._..... otl. 

-... aAvau••ta 1a ..as.os.. ~at. 11w taae --~ ,..._... 

~e.l.,. ...1oal .S ~oal lll-.tJ.&atlOU ot plat 

~~---. leAUM the plMt Cti'UC$1n iDol•• ,a •ucture ot ..., 

pl1.1101plee, t1ane ... ~_,. ..... a deftrd.te · tor better llftbo4l 

of .....ttDI, ~ .......tJUa& tl'leH ~. Vitia ·taut 

~ 4eveloJMat et ...,.r a&lllrUoal ~, ~toal 

.....,.,.., ltec•• 110ft tho~ .s •• .,.. ftft&UJa&• 

A ~eel at.S, ..,. ....-... leM to 1M .UICIOt'ei'J' ol a 

..., ...,-.1 p1'11aoiple *ic:h ~..... l'IOWAtlal. 'YIIl• ill 

..U.otDe. - ....., .... *-iCIJ. ... ~cal •., coul4 

rewal. 11M Cb.-tcal ..,_.. ot W• prU.c1pl.e u4 aora ~11 el.l~U• 

date itlt ~riat-. plaoe 1D ..uet... 

Witll • .._.ta«\'"1 et tbe -..11tr, ol tM priaolfle, *"-fU 

e.a be _.. to altar tile ·~ tor AOil JUr.ltOtlllt u -••otJic tM 

&OUY1t)- or l•MfllDI ·'tile blel.._ ot atu etten.. Ji'al1bel" at.wU.ea 
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cto\114 deWN1De tU.t pol'ttoa ot the aoJ.eCN1e MCeUU'f for aot1Y1t7 

11114 tt tiMID 'beoe8tla poMS.'ble to· ~ise~ vttta tlldlar 

ati"Uctllfte . iftlua, a ~cal ~:11 llltJ' ~a..., prilld.»le 

u4 biQcb . I'JIIOlocr .., leliA to t~ae 411COYe17' ot ..,...... a.n..... 

Wba eou14ftftDI a ~S.cel -.lp:le1 _..nl. faoton W1U 

atten·tU Obole~t at plat tor ..- aa !Dftltta&ttoo. ~ 4IM 

..t ~ .. tu tol.l.ovSrla• 

1. ae ~~ -.tu ot tale pl.ut ta ..U.etM. 

a. !be eatat ot ~~ na:v•ttpttou oant.t out • taae 
p1at. 

3· b a....U.UU:ltJ ot 1:M pl.Mt• 
. 

After caaa:14ft&ttoa at tbltM taotcma, t:t vu ceou.~. tbat a 

~teal~· o1 QaU• tJ~Ulo,. vouta a ...:lvMJ.e. 

~ ftfenMe to ·the poteetl.al ftlM of O.U• ·'tnf'lcmlll ill 11141• 

obe, ...,.~" (~, P• 900-901) 1aa1 ....nr.ecl tJae euJ.r ... ot tbl• 

ae._. A ftlattw ot t1ae W.t _..• .,..taoatt , W1J! ,.._, 

VM ~ld.el'e.cl a aatlapi..Uc u4 41apbc:mrt:tc, tlae lWtt ""*". 

t.bcN&ht to lHt Yal'J81ble .. - ~·1M· \ G&1J.lll !!f!!t~toU• ¥U 

Wo COU1._.. to be aaU•pa..Uc, *ile tbe tna Ju1M of ·Qeli. 

IIOUJI! vat ·OBOe __.. 'to 'bat epUepq. 

hJ'bapt woniW ot tU cloMet ooul4eraUoa u . tU ator.t1orl 

avaU.Gle oa O.:U.• !f!!!!!, a .,.ct• 1101'8 cloMlJ ft1.Me4 to 
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OaU• '"Ai1W· ID --~ ~-- t.M ~rea JU• ot W• JlADt vu . 

..a 'to treat Uwr tiiMH1 lOiter 8ll4 rt~ 0 a.ttet-.c1•• ft 

vu ~ t.l'aaDCbt to be taMfUl u a .U~tc 1». tM ~loa ot .a-, 
..... tb.e aqueoua ...,.... ..... to bea1 VO'tiDM .. ftll. .. 1D tilt 

tftatllellt of ~ ........ 

~ J)elu aiM\ eo-...... (10. ,. 61-65) .........v..... 
.. ~1- ettH\1 of 14.\*N* ~ of !!:U• !If!!!!· ....,.. 
at\ltiea SDIS.oate4 that. ~ ot tbe ...... e.van adltiatdueA 

b7· 1:.Jle .iata.._. ~ C01I14 J!e41tft anen.at. ~-- u ..- • 

50 Pt~' oeat ~-tile ~'1. the~- ot tlw ~~- .ott• 

,.. ......tt.ptea. to 10M ateftt, b\1\ - "'-" ....... to f.lola~ 

t1t.e pr!ac1ple 1D. the ~ *"" VM ....,_.tbl.e to~ -.. t.U sa 'bl.ocit 

,~.... 
,.. »>H1li1U'T "'-' !!!!!!! trl~ ., ...... )lOtea'bt&l 

....:Lue ia ..Uche _. 'J'OUIIIt '4;o ._. att.~loa ot ..,...,. a. c. 
rom.r4 of ONaoa tttate eou... lelool. et ..._., "' a _.,.,_ 

tea1cUaa 1a ...... A pa\l.U of tile. 40ctoJ' W llle4 t.M plat to 

. t.....-t a JaDei"UUJJUo ~ua.. ua ......... e,..s..Uoa 

t't .. fou:aA taaat tb.la »&ti•t kat. 1on IIOtit ot llit ......tio .,... 

tbil pltflaicltl.aa ·~~ a lup ........1tJ' ot !!!!!! ~ to the 

lchool or ~· w.n it vu t4ttlntfte4. 

M 1a ~ ,_ ·tbe 4teCNa•10ll t.b111 tM*', ..-, OlltU tor tM 

ta..npt1lt1o ratioule ot a pl.aat aH ...,. ltut tw '*' be .t-ns.n..a. 
h~ the 1101t a!p1ft.cat o'bHftii'Uoa 'tftll tM ~tft •"-' 

ot at\leOWI e.-tJI'IaOta ot O..U.• !If!!!!• 
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A .__, or tiLe aw.ll.able lttera'tllft h41c:&tt4 *' oalr ..,. 

mftft:taat.t• 4eal.t to ... utat ntll t.M ~~~~a~pu or G&11• tti­

tl!~'~~~• Voo Cotab.,..ea 1a 1876 (5,, I • WJJ-4o6) p.,. a brief 

l'eteraee to a .,eosu he catl.el ~- tn~. Ia tbia plat 

be· r..-~. • -~ »ftaotpJAJ, • r•11ov ....m, • tatt7 

~ 11Dpl.....- oil aa4 what. be retenel to • .....,. ~· 

lo ·~ aetboda or .-..· aata weft tftMAtft• tD w. 
,.,.._.., .-ua wu ..a. ot tbe taet t.bat CJell• tn.~ vu 

on. eol.leote4 t.7 the cen •u 'UIIller a. nppoaittoa tll&t it vu t.U 

Wt.l.61ehbl.. (MJ!Wla ~), *lOll 1• alto • ....,. ot the lea1l¥ 

1\v.btaoeae ec:J . I ontr ..._ ill GelWUQ' to .u taa. ~w ,.., V1ae·-• 

.,... ntence• baft Mea tO'UDA ~ to voa 

~ lpeot• or • tlata 1D tile ._ fllltU¥· Aa ._II' nfueoe 

Mala Wltb. the ~ttoa Uil tool ftltie ot tJ&e ..... fd O.:U.• 

II!!!!!• o!!:!J .!!!Uettt .... o.uw trtoorM <,, lh ,.,...,,. .. 

..... of tbllll plat.. wen on. t011114 ill vll•t aU.ftiltp 'UM4 u 

too4 tOI' ll'IUtoek. a._... •n t01Dl to ooat&ta ~, eu'bo­

~ ua •U\aloa, u1 m aMS.tloa; tr. .. ,.~ C!eat to two ,.,. 

net ot .. o11 • 't1Mlf 4f:t1U4 Sa .. t.l...... to ...... ita 

·~lOll ... aete--.ttoa ftJ'f cU.IttCftllt. 

·a. W..t._ ill t.be· l'OOta ot the .-... ·GaU; a.w loDe been 

lDiowil to Jielt I'd ...a ,.UOV .,._ ot ~ 1Jl tM dp ~ 

(2, Jh 101-141). tt th t11eoetaa tl0latlt4 tJw t1t.e ...-tile eae 



' ~ tM qqoon t aon Uap:#tuce w 1M .,.. ~vr vu 

~· aoicl. tb1a ~148 - ttnt llolatefl tz. llubla 

tiDRo~, alA a .-,.1' ot tbe t.ilJ RDideM1 lD 1851 (231 »• 541)

-baa .... .ldaow- ' . .u...u. ~14e. 
Ia1931tl1ll (eo, ,. 6el) JJ'Ofti t» •••tace ot • ~..u. ot 

~-3-~Ue aoi4 1a tbe roow of tile aUI.-.Her {llu))J:! 

J!!!J!1!!!) IUI4 fJal.l.• J!!!!!.. 1m 11m u•11Mt 1M .- "Pl1•l&~.. 

to tbla ~U. beca1aM it ,.. t~ u all tbe -...u..w (OaU• 

apeoi•) ..u...a., 'bllt 1ibe .... ._ latt'Mf" ota•»p4 to pl.iotltl• 

O.UO.bl wu 10\1114 to be • ,._.....,._ ot ~-~·~Ue 

aos.4. (21, lh 38)• 

._.. 1umt Mea ... tift ~ooaU.a taolaW t:r. 1M ft.lOU ot 

~~-· · t~.,_ u4 ..,. eeet• ot ..U•. ·\'laue an nbe~c 

aol&, NlJI&tUa•J.,..:&.ucoalte, ..U•ta1 N'blU.ta ,.._..._., .. ·(II, 

»· 1nJt.1718)t .a-. &luCCM~i4e ot ~..;.~uo aeta. 

Jbibla41a-3-&lucoat• ... ftftt f.lo1atM br lehUI'lOlc u4 llanobl.enkt 

(Jt6, »• _,...,.,,._)sa 18fS, -'a .........._, 'bJ ~ (31; 

»·· ll3T•lllla) .,..,. • &004 ia4t Uca ot su atnetWN. Ia 1930 .._.. 

u41obertaoa (21, .p. 1691-lTOIJ) .,_._,....,. Uau a11100a1te~ 

BtU aa4 Ucbtw (22, J• lTllt-1118) uo.t.atect tile .a.Uftlf' 

aatale I'Ubia41D ~I'Otttcle.. as.a ~ooalM vu ....a:sr a.wrte4 

1.tlto ftbla41D•J-Il.UOMt4e 'b7 ltoUlal Vlth cW.vte ao14 wlaioh ....... 

tile te.u.l . . ... ,...,.. fte l'UbiatiD ,. ~ - ..... 

slueoae JIC)J'ttoa ol the p~ ll01ecNle ( 6-Mt&-4-JII'l.ottcto-cl• 

&lUOGM). 
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tM ataeUca ,......,.. tv 'tbe boltltt• • p'U.odla, 

..................... ~· ...., .. ~ 1a ....... 

~ ot ftut ~· (f1, J• JOI-JOP). ... riM14 ~ltt 

t• ..u..~a ,_ .,It ~,.. wu o.o6 .- teat ot *' ,... 
~. ~ ot .......... ~t• tr.IIUII .!!!!! 
I'MUl.W IDa Jlel4 ot 0.1r. »U .,_. ,.._ tt&e ,_... ..... 

~ ................,_ .. ,.... '*"' ot ... 

~, ...... a ra-w tt o.a,.,. ...... 
au ..a • ....., (11, t• ,..,.._,_) ••_.. •......, or • 

·WIN G&ll... Vltll ...... ._ ... JN.._. of~ 

~..... .._..w . ._..-..u ..... .__..,.. ..~,•• 
•twtr or *-'.al; ~• .._. '"• ~•-• 1!!1& . ~. * 
t1ae .._vaw.. 'a.tr ..._,..".. W to tiMt ~ ._ tbe 

.....- ot-. co.loJUt ..-.. , aUMdll, sa cu.tt.-..t -..ot• ... 

..,.._to .-t ftli.ta'U.cla. ~- lU ~· Md1 a 
·u... otb• ......, .. .,..,.. ·'- .1au ~- a tbb taM. lotll 

~-~lta . .:liMI'ta ... ......... oolod•....... .

Mii'J.Cilll¥ .,_-~ taw ... ,.... .......... ...a ­
&Wl4 ltttM. INtU• flit .. llJcitM&4R Dr a. ...,... Jft'MiiM• 

~~lf.e • ~· ._Mil.._.,,.. to~ 
......... .,... u., ............. ot ..,..... ""-• ......., .. 

...t ... .,... lacl..... . ··- IIMI\I1 tt:W ... ~- ............ 

ol ..... _,...,... ,,.. .. ,.., _.•• 

atU'• ..,.,.... ** t~~t~t mraow ot .,.._,..... 



T 

lltOoH•· AU tbe ~t• ·wn ._.tlf' t1r-ttoaet ~ 

...,._ »l'Uat SA . 111 of ft'!!!!!• 
~ (51J, ,. 101-115) m l.9S' ~to ..uoa,_., • ,,.,.,r 

.,..s.tio ...,_, es _,u, -. ~·• lja._ ot ...U•a u1 

1M~ of ~~11· u, . alf'oollcltt 

1ela'tea ti'Ca O.Uw.. !llU ...,.. · · . Uttle Mtlaa • -. O'tlae 

.:taa.atut._. ~ta.ea. llotb 1\\M~o .uta ID4 ...-ia4ta ,.._ 

....,..,.. ... ~ lt7 ...... ·~- OOC\U'I'e4 1a 

ta:a. ,..,. of .u . lrllt po1lltel out --~ .ta 

tM ~- of .. plata "' tl'i'M ·~, 1lhi . bol\111d 

u.e.-.!IY.. ·,,. · ~· »••••~ t•~ 

~u.a to tiM. ..... Ia .. ttlloft ~ latenao6l• at tu -.oot• 

..._, p:taotpl.M :q beto ttola.. ,_ :I.JIIti• ft1c · to 

Wt . -• - iJM..'it~.1i .... lbrUa (9, »· "'--'47) .... ~~. MWJ'al 

--- iadl..U . ·u . • ._ Mi VM ~ flW t.1W 

~ ... ot .. tlat• ~--· 
A ....,. Of · as..tftwtt«& of ateiplriata b a-.. O.U• 'b7 

llttm (at, , .• 195•Jltli) ~~.. Sae1..... ot 1ca1. 

"tUUU sa 1'.bh ...,.. • t1ae '-117 ti41a wu 

· · _, • t.M c.u .. on ot Jll ...,.. o1 *• .-. 

·~ ...... .,.,....... vu pe-t tat aU tM -~ 

elt r lae4. %a otb4JJ" t.b1W wa ._. ~ ta 'lftllall 

t..a. ft·wu · tllat ~ ~·of~Ala 
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Allo'tber •'tltiiPJ.e ot ~cal ..n..ts.• ,.. .,._ \tJ ....,... ("; 

P• 1.lt-S•l66). llu;r ~ Wft tea.te4 tor ..,_,. tAaial ~o 

w.ta.. O.U• fl!!'!!! pft • JWpUw 'Mit t• W. ,,. of ~ 

.JAe. - of tiMt in~- iDticaW 'tba't ........ 110 nle 

tw tbe ti•tri~toa' ot ·~•• m tl.lll'U· l'bO ~ • ~ 

Ol' ~~ ..tUc• b 1tJ4 ....I' (56, J• SJ) -.rift 0..U. 

•U..aucn. u a aovce ot MJOidt~. 

Ia 18Jl Jocble41W i~MtUcate& tile ~ ot ...._ (M~ 

ttaotoN~) .-~ alf!llOS.ple 1M oel1M wtd.CibloJ'lc aoit 

(171 »• 1208). All~ ~loll ot tba 4ri.M ..U ot _...r 
.... pftPU*\ w vblcb .......... Ml'*-• ot --.:nl. 1..a. ~. 

'1M J~MS»tta• t10 roaea ,...,.... "*' prlDotplJta .. al11U'1D, 

~ u4 ettri.4 uu. Jute 1_.. aonate 101utt ,.. tllft ed..a 

to tlw ftltrat. iD ..... .a aa.otbeJ" »HOipitate ,..,_ wld.Ob ­

oout4eftl to 'be ft.$ ill N))t~e acs.t• a. tcdll.t#io ut4 .­

oltatDI4 to the ,.,_ ... liJ' ... ~or ... 1ee4 ~ vttl 

~- nltlla. · a.. t.u n'D1cblono .ct.& .. .....W Vitia ~ 

ebloftc M14, ·taaa toluttea tunae4 'bl\le, ~ ..,.... to ..­

aliA ·tsawll)" a ~-blaek »teCi.tttate vu to~. 

y._. later ·111. 18JJ h$111 ..._lut tU (Aio, P• U60-1181l) atualecl 

Jladiu ......_. wbioh b 0)4elaadta ~-~ r.,..# Jl\i.b~. tbe 

ro&W til w. J).ut Wft tWill to ooetata mtcbloru ut4 also. .A 

later pabltoatioa bJ' .... wolhftl ilmd'fbl a .. oa tbe JI'OOt-bUk 

http:ol'*-p.at


o' llu1Dda •ell•'* alto .,..,.. taw~ ~JUUo oolu ttn vl-tJl 

aot«a (Ill, I• ISS.a,T). 

Jt ....., \illV.1192', *-lft1•H7..,...-·~- lllftftl• 

aau•.ot ..bUll ot •• taa1lt JN'bta..., ""'' w ...thll .. 

aoo._ll'd u • tU U. MW. ot Nbieblorio Mil (1S1 •· 1695· 
1697). rw. aa lllftftii*tloa ot MJ!~ .,_'-~ 1101aW 

r.. tlda plaat • ,_. ~ ..,_. '-Yiltl WU ~. 

»>lPi-.1 coae•w u1 ~. -. ~rl•tto ten tt.ltll &014a.

lat..., ...... "" ....,... ..,.nlali........, __ lt lda't1oal 

vttb NbtablMlo uta. Midalono acta ,.. eau1...._ w be • 

1apaft font of &IJft'QlOCJlcle. tM ._ upeNl.MU. ._. ~ tbe 

...... ,_ vbiell it ... o\l'tai.MI • 

..ft...., noocu..a .._, * eo1or *' ~tOMA _, Booble181' 

VOta14 M a •xoell.eat Mt1lo& ·tfrl t)ae ..,u-.tlw ct.teot.iOA fd 

up~l'\4t.M1&t 1a ...,. ot~ae• plAata ot tbia t..s.l¥. .,....., ot 

·~ vital ao..t.-ftl.tU!lo acit .a boi.Uitl W to * fol'Jatta&l 

of a ...... tiOl'dloa 1114 .......~ • ll'ftldtll•lt~ JNOQitate. 

lt vu JOliiW -' ill tilt. •U•tloa 'tlla' t1aen ..., ._ JOUibW.tJ 

ot~wr cltlCt0111clln ••m ....._ ld&'fR. P'" t~w .... A ,.-ttsw '--' 
wu11. • t..u-.u ... of ....,..,.. ~.ret oalJ ~mant.• 
u& lteatJ.noatlol\ et tate 6J,1110011l4e VGtal4 lMt a'DIOlwte ~~ .A 

' 
.._ttw """' • tlae ota:r bMA, vo\44 ~ •..,._ S.tl -.... 

.aDA ob~ ..,,'7 of t1r1t 101t1 u4 WS.w. ~1• pJ>OD84t.an•.. 

·~ (16, •· ~ ~) i.aw•ttpte4 ._. ot t.M .,..iet of 

o.li!! M4 w:rt.n..a -. ,...._ ot ....,..S4e 1a O.U.• ei'\lOH.a, 

http:pJ>OD84t.an
http:JOUibW.tJ
http:o\l'tai.MI
http:upeNl.MU
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..-. !!!!!IS u4 !!ft!'M!• a..u.. oout•dal ..-... or tJda ...­

!!!:!•, ..,... (18, »• ~TI$..16y,) ..,._t1PM4 ... ott.r ..--. ot 

....,. ,_1ttft •w.ror tbU cl\lCMWtu ·.n...,..,. pft a ..,.tlw 

....u•• 
lill.9J1, •!riJI 

of ~tt. M4 ...._ ~--ltlt1 _.SA, *lo1a a\ tlW ts. VU 

Ml.1ewl to ..,. ~· ftl&.C ~~ to ....I'Ulod... ...., 
4ntl.GJ*l ·• ~«s ....a tor tM eau.u• ot ~r.• 
M4 eafti'J414 «*t- __, cta.ioal ...-. 1a oNe!! to 110ft ~~ ttll&o1• 

.... ita ..,Oil~. ... ... tiM • ...,... of~-................. ,.~ ... ,.... 
lUll ... ......_ VOik tam'ftlf. a ~· .•..,. 0'1 

~.. .. JMaot.!! !!· (25# •· UOl·lllS). ia 195.. arteP ... 

caD. (8, »· '*.la93) Uolate& ~~.. ,.. ...... ot .. 

9tP!e ...-.a.-~ •*-loal · ~ tu .Uil....U.• 
~ 

ft.e tlali"Cl JOfAt of ~' .... -..tte~ a plat .-., ta 

-. a~WtJ. or -. Jlea'· • t1Mt .. -. ObtatMf ~J*llJ 

_., 1llu'te ••at. a. tun ,._.lbW_. u to p.tber .,..i... _. 
...... or -..p1lult .a Otllu...- • Rtftoi•t ..Ut¥ -.or tlle 

ilmllfttpUoo. !lae o'b.ttott.. to ... • voul4 " .. u. 
~. tN a...u.MW\7 ot nl~ ...-.. ....t uae t.J.- ot .a-t 



u · 

l.lllder OOM14el'ati01t. 

a. ...- poaai'bll.ltF lA to baft a ..u..-s. 
1n o.,. to obtaia a eutfto1eat .-nttJ ot 1M plaat. at.rial tor 

i.Jl-.tlptica. !h1a ~ la l!ait.a ....... ot .... .... 

cu..-... 
IU Wd »M•i'DUt.t¥1 _. t1ae...,.. • Wl_. 1M~ '1M 

o'Dt&lM4 tor tllla ilmratip-ts.c., t• 1M ·ooll.eoUaa or 1M pleat \tJ 

the ~..es.ptcw. Qa1Jua ·UU'l.olw 1a N&411J a1'1Uable iD * 
Pac1t1c Wonb.wat ut. ._. tittlcnlltl.. en ~- 1A co.U.ecUoA 

p~ - to tbe taet tat tbe fl,ut 1a • ..n ..... tllat u 
quite le&tteNcl. 

o.J.t• tft:tlcm. Dttlt!ftP to tU OJ'Ur Rllbi.:S.. 1114. tile '-11¥ 
. . 

Jtub1aoeae *lob 1a .UO ntene4 w .. tba a4M:r flaU, (30,. P• 711• 

713)• ft ta ODe of t.u ~·~ t..ut• 4acl.,IS.. M .., u 

4,500 QM~• <~.. »· a,1). et-. ....,11' 1to0 .-.or aa.s.-.., 
-" ue touU. ill tM tlo»1ce ara4 "*'bo»lce, 1Nt -. ..-:ra ot 0.. 

t.rtbH Galt..., ~ .... ol.deal.u41..., * . .,. .u ,_. 
'<a:IMatl,J -~, ..... ia'te ..,... ..... • ftb1ac.e 

an· eas-1&111' ~ a M*"'-na loutll Alln'l•, au. ftftJ ..,..,. 

11ft to«J...- to Mateo M4 t'ovteeD ill u. Da1W Ita-.. 
2M tmp1cal plAaW atw tU t•~ Jl\alJ1a<leU t• .,_tNt 

ecOIJCI!do a,orwao.. Por tx · Jlla, Ud.a t.U, tael.._ tM ._.... 
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C!£!• ,._ vtd8 tfee te R ..iM4, t.U ... !!.p$l!!!l (tfdldM) 

... f!l!!M!!e u.,...) . 
.. ..... .,., ~t Ia lortlla ~- ... o.u. *'* .. 
~· ... tlld.ft7 qeet.. ta .......... ' ... ..., otllel'lIOl"Ul ~ 

... - ...... .,.. ... u • 1a1p .. "tta&& OOiltaSIII ....., .. 

..... ....... .,..:~.... .. - ..U.• ..... .,.. ... _.... YOJ!i4 

*,.:tai" ••ant., IIUk, t.rtwt fiW tiM .. of !Ill!! ..._ tor ..._ 

U..ldJJc. .,..,.. ot Cf!l!_!!! ...........~- ' 
Gel:'!!~· ~ ,.._ .. ~' _....,, ... --,.... 

sa ..... ,..,. ot ...... • ...... c•~ I'• ....~...,,, ..en-........... ' 

... ..,..,.,. ot .... ·~... t01l.o1hJl tt u • • ........,-' ,._ 

· ~ *i._J ._.Ito 8 a.. loac, ~~ 11_.,._ 
•.--. • tM --..., at a.ut NloV:J p~ • ~· 

.....Stll!l or •--lf.lil. • .,....,. ......-u,o., ott. fOftlt.. a~ 

~. lllll-. ...,ll• ....w., ~ ftft ... •t.a ia • ••l ­
oall' tOt.ar • U. _,:._. JJ....._, ~ elUpUe - ......._ 

~.. ..,U.'M• or a=r&lr 1 .., to Jl.5 •· .kllll, .........,.., 

.....-ur Mtzre:ne17 ---...u.t. - ... --- - "'IWHlr' 

~... - .. lllut.ll ~.~· ~~· 
~ •atllUJ, ~• ..-all.F tlane . ~ . ... ­

vttb cU•JPDt ,..--1M, ...... ~....-.. - ..-.-.1.~~ 

._.s..nr u..,....,. ......s. teorla o1 t1a.e ~... ......._ ao 

.... ~ ot. ~~-- 1• ,...... OOJOlla,... 

,.n.t,. a to s•· tdcta, *"*' '"'' 1., • .a•· btt~Ja, -. ••~•• 
........, ................. 'bri.atla ...ur o., to 1 -· 11111·.. 

http:lllut.ll


Gt11• 'l'iB!J~W S• IIOIIt ftl I al.J towacl lD .ttt ..., ¥0041 

trc:. ....,. •• l.twel to IICMleraw e~.-u.. :ta tJvt ~. tu 

plat ca UAIIlJ:t lHt to\1D4 t._ ...,. t1lrovcb october. »nen:pttau 

ot tbe •--r ot f1"111P'U\ .._..tn.v ou llao be t 1D "'A _, 

ot tM I~P~ of Ol'ltiOD.. (,, P• 6a-615) ara4 t•oftJ•a ...... 

Of ......,n(13, J• 1318-1311} • 

~ aolled1oa GaU• fl!l!!! wu euU, ...,_.. W'ii:la o.u.. 
~l.At.,. ~ or tv ....... •S•Il•ntJ. Jotb tUM·J1aata an 

-s,- 10\IDC\ u OftiOD. ..a 4Ut•JWtlaU• ot "*- ,,_ a ~tu.l 

·~Silt " •N411ltia1. ..... tU JOioU of tJ.tt.-- bet... tbe 

two QftHtt ......... ~~-

1. 9tY:!! tl'tfloNI ta • · ~ tr. onep11l& dl1 •· !be 

.......... lara• "'"" .........11' .......... ~ .,...._ 

..,.. u .... ,......., tbe ..... ol .,.. Jlat- 11--:r 

dd....., aiYo ........s.., ............ 

.........~ fl!l!!! aft a-rall.l' ..u. ... ~7 
eiaae tbU ·pJ.aaR ta • ...,.l. 21umt •• ac.e bADObSaa but 

it ta aot. ~.... a.t ·~ -. bJU.Otataa ta maeat at 

....... oltb.eplaat. 

a. ..~ ot O.U• tntloaw 11 ccmtftt Witb ..u 
~q hooDcl loMIOU t~J'l..U... l1adl ltftiU.. an 

a1ao 1011114 CD the ld.Ui.b '**t.tll tblt lui. 



11t. 

ttaa atlu or o.tJ.• MY1!! an al.H cown4 Vitia Mro.l'Hl.J 

booke4 acerou bl"latln~ u u. · t~w ~1-• ot tU lAaYU. 

8CI"OICOJiO ._SMlUU ft'ft&).el. that theatt bJUtl.., 

bowlner, an •• l.a'rl*r ..a .Utter. fol" tld.l NaHA1 ·tlle 

3· !be tftttll of lMnb plate an toftfe4 111th baokt4 laaUw, -­

tlloH 01 SJ!!.!• MY1!! an • ·n:u., lt.ooMt to a peater 

eateart. ftla oMftft.tt• -. lMt .a. td:Ul a ~ 1... 

1a tta. pnce•• or a&1MMIII ~ ·plut • aa .t4 11a u.. 
4Utenll't1at101l. ..._. tll1a 4lft'.,.. vu ao ldao1'1 

UtU. ....alb wu 1\1Metl .-.1t. 

4. tbe lAta,.. ot O.U.• MY1!! ue ....u., ill Vbor~ ot .,., 

-- l'iaftW ...,.... !be laft8 at o.u. ~ 
· w u4 ••11r ata sa a w~aoFl. c.-. 

J0U11CU pluta, tile leawe aM t1• to lilt b • Wllorl. a., 
ue MI"J''Wl.r eWpUo to ...,.., o'bluCMrOlate u wll u 

-- ...,...... .... attt..... 1D ....le&wa .aft 

eleu>l¥ ~ ta ,...... 1 .a a. 

http:ft'ft&).el
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PLANTS OF OREGON 

FIGURE I 



PLANTS OF OREGON 

FIGURE 2 
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•...,.,.. ot o.liw blf1oNI1Mt weft ~ SA ....,. 41.1teMk\ 

~of~.... -- 1.....-.a to ............ c:ou.... 
b.eftal'l• •ft .,eolMill wn JHII.....a to-. Mute ...,.,.... !be 

IMIJ'bul• wu aa dc1 ill ttadt.. .._ Jl,.aDt.,._.of._ Jl..aDt• 

.eol1Hte4 tw t.hla nuq wu p.tMnt :Ul U4 URal ._.. Covlat7. 

Motrt of tiM plat vu aw.t r.. ....,•• ..a, • ...., t-* .a 

ltl.Jdck ...Jr. 

a. ttm oou.cts.• ot tbe Jlut ,.. _.. 1a ........... ..a 

earl~' October, 1959. All 1u1e csoll-'lou .,.. e..SM4 W ar. 
Allaen ...,._ 8t.vu4 ot tile 0naoa .._._ toll• ~- a OIUl' 

to V.Jil)' tbat .. plat ... Glt.U!! ~• 

.AltJaoaP tiM ~ u tGUDA a ..., ..... ot tile helflc ~­

vat, ... UftlCNltJ ..........ft4 1a ooll.efttlt& • lup tpllltltJ 

ot tM p1.aat 'be__. 1t .. ·~ tlatdntea OWl- 1.aJotJt ..... 

lD t1te 'two ...tta pm.o4 ill Wblcib v. flm c:oJ,lecrtlaa ot t.aa. tlat 

wu _.., ~'Mlr 6o ,..... of 'U&e .MJ1&l ~ ot '"* 
Ge.ll!!! SU!~ .. obtalM4. .After air ~~ .:botd 11 ~ of 

tM fl,ut ~ aftilable ttn" .._. l'b1a ,_., o1 ·~ ,.. 

ftft':lole$ tor aa aD&lpia ot U. Mb M4 a pantal pi"'atMte aD&l;Jil1•· 

.._ •1'1&1 JU"ttf ot the ~t wre ...,.w ,._ tile toott _. 

vere 11J1'e&4 out oa tDle -... a. Jt1Mt vu a1..1owett to a.,·a<t ro. 
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w.pera't\tJ'e to~ at 1..., tlft &q• Jrior to pulvel'lsu1•· 

a. 4rle4 Uf'i&l parta of ... l'leat ftft JUl.Ye:riad •ua & 

Vt.l.q a111. 'l'tw pul.wnucl plant u obtaue4 -. &»PJO:.d.-tel.J • 

Mat to 1nftft UDUoatv, vu atelft at ·· . ~ lD. 

U&ht17 Mal . ~ tut vue JIUJottaer aea1H vtth oell\JloM 

tile• 81Doe tM JiOOta of t'M J1aAt ._.. nlatl~ ..U. ta •· 

sutaoa to tbe tepa., tile ..U ~ of arttd .J'OOt o'btalM& -.. 

1Dntfto1Qt tor taYe•ttaatt•· 

Ualea• .-ws... epecit1e4, aU .. dateas.taatiou to - .... 

cu..c. ..,. CVI'i.a CNt .,... aut»le• bt 1itae cbU4, pal'f'eliM4 ..dal 

pal'ta. ot · t~w Jl,at. 11\ldl ,_.l'a!M.~lou wn . Sa t.Vp11eate 01' 

tri.plJ.oaw ~'W. uatU b wre ~. 

A ...U 8IIOUA't ot tlw ~ »lut wu Jl,ue4 oa • 111441 _.. 

1101.11teae4 vtt.b cUat111e4 water. A111onaeo»lc -'-'* tt•clollet 

tbe »"• or ..ne-111ce uraw. maasna a ltlta1* r:aw 1 to lOS 

ldeJ.'ICIU (100 ~) u wllu _. ftlld4M• ._ orpW. 

re .Ute • :t WN touDct to 41•101• a d.Um& ~do 

ao14 Vl'tlaout tt•JW~eac• b1R wn fMOl'tlble 111 ...Ue aoi4, *1011 

.,..atea tlaitJ ·ven eal.ot · o.:tate crptala. JS.p!e. 3 f.oicu tM 

np&14e ObHJW4 1a tH "" »lM't· 
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a.s.ae• tll.e OI'Ptalll, tile oaer ~ u ..-. toa4 1101rt ......tlr 

ill * plMt wre .s.ceUQ'l.ut ..-&1.-.lar wn u4 •t.ata. e. 
balft ......- 1a •tae tz. 1110 ~ 52.5 alCJ'OU (100 ~) u4 _.. 

._. ta fila'e ,.. 'JIM .....- vue ot tbe ruld.__. tJpe, ill Wbioll 

·ttae ~ t• ~ __,,, - two .-.s.a.., •U. l.lwf1DI 

tM1J' 1ocw ... parallel to u. ~ 10ft (J7, ,. 88). .. 

e..,U ot -. .-...-. ttl&t .,.. ....,., :1a ._ ta ,.._. '· 

.u.o ObMne4 ..,.. lap ept...., oeu.. 111tll ..,., wal.1a 

... ..u ·tlulle&e. • .......... -- ...,. 

ll01.... tllte--ti- !! tbe cldel lie!· 
at• UteiwD&UOD .. Oan'te4 out tutllti tile. V.I.P. Xf pan.tl"lo 

lletbilcl (a.2, J• , ...,). ~ ~· awp,to tile,...... ,,. 
lA MORa~ Wtpec\ -..,1e of tile lri.t plaat - Jlace4 U 6 1iUe4 

.,...,..... UA all4 an.a to ~ ,..._, at 1050 e. ee ~ 

"" &UOWitl to COOl to• flw ld.la'Me Sa tale daealoatcw .a wJaMf 

tgeU.teq. tlader tbeM eoDti\1.-, r•tl'OCbaoible. ~" ._. 

--~- aa4 tbe ._._,. OGiltea't et 11M 411.e4 plat ,.. oalO\IlaW '­

be 8."- prr ~. ·lbh fipft vu tiM IIMD o~ tau 

'!21~ 41!!~~ !!.!!!. '"* l!e!· 
tu ,..._.. toUowa tor tau• clfteraU&Ue .,.. 'that f!# tat. 

U.s.p. D Vitia ._. .autcattoa~. ~7·ftw. .,.._ -.te• ot tile 

tl"fth Jd.ut .... 1fii1Pe4 ...... .,.... ....1'1111 ... a:uowa to *"' 
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Pigure 5. 
Stanate (rubiaceous type) of G8.11um tritlol'\!D (llOOX) 



as 
at .Ne* teptl'&t_.. t• ftve _.. 'Ae ~ p1.ut wa tbeD cnn 

1a\o )\leeM A tllat tb ·cc:MJOMDt JiU"tl WN 1 ell• OJ' 1-.d $11· ­

d'S.JMMt.ca:. u.,. . .-... •• .._ an.a u a.cnw ll1l4el" ·tbe: 

lloti'WN cletelld.aatll.oa of a. Vlecl J]at. 

fb.a ·~ coatellt ot -. ttelb Jl,eat.# • o.l.CNl&W 'b7 •l.D& 

.__ ·(4 'tbe·•true tnD ~, vu tO'd to be 82.p ~tr ·'*"• 
'.ltl.U ftJ.....W 1M.._ ot tlafte 4nt~SCM. 

fable :t. 
Benltl ot tlle Mouture hteaiaatiou 

l'ft' otl'lt 
lfo,h_..

. 1 · . J . .:: 

,~ ... 
t'M. ub .._...tt-. WM flnt at~ •1111 ._ V.a.P. lY 

IJitlao4 (162, P• 8]5). Ao...W17 •Sil*l 1...1.. d._ 4rie4 »1u\ 

Wft pluft ta a ta.na. JOI'Oeltda owc1ble .a aoSM-.ted. at a Ma.­

peatua 110t ~ fti'J 4141 ..._.. IJ!M ~ .... vu 

....... vltb bot ater .a tbe JW14tae ,.. 00llwte4 a ..-al•• 
tUtel' PQel'• !be ~a!.._ ... ._.Seu tute!' ,.,.. Wft ._ 

1M1Deft.te«, -. tUvate .....a, ~'H4, a4 tM ~ •tea to 

au ......_. ,_ -.a ot • tot&&. ot au aeteDiiaatlc:IU vu tOQDA 

http:1M1Deft.te
http:cletelld.aatll.oa
http:d'S.JMMt.ca


toN 1,.46 ,..- ftt total Uh, but the 'fVi&-t1oa ,._Ute.._..,. 
~· tUil tor .othe• ~ to lM 41.-.M4. . 

hta1 aA tlftteJ'aiaaUou wen abo oan1.a4 ou'\ •tos llttbocl 2 

., \ltl..t.At4 1a "'Ott1c1al. ~ ot Aslalnia" ( 1, »• S35) • M 

&eO\Jft'-11 wqltd •11111• ot taw· ·4tlel plaat ._. ple.oft ta • pl.Mta. 

tie ara4 t.Mtuaw.at 5311' c. Tnat.eAt v1.1:1l lao' •ter u pte,. 

'ltoual.f intJltioM6. -. wtftcd.ttnt to o Wa • A'tl.~ •· ,_ 

.--.. total ub ol>WM& t-. t~ deWatu.t.t.oaa .. 16.lt6 ,_. 

,.,. t.b1Jt4 »:I'OOeebaft .UU..-4 ,.._ total Mb t.e~u..... 

-.. ••., esasw to t.ke ·notndal ~~ Aaalpla" ~~ tM 

JI1.Delpl.l .uu.......... ......... tile iaetMftltlOil ..,..,... .. 

a.no c. J'ow cleWatoat1c:u \IIIUll tbta prooMtlte sa• • • .,..... 
total uta of l?.Jf par~. a. lewr tapen.tue we~ w 

~ tM lea• ot ~'*• 

1. I J 1 (: 
I 

' . 

u.s.P. JJetbo4 . 16....1,,..,.•ortto1a1 Jietboc1G ot .AU.lpia" 

Jle41tiecl "'Oft'icial •-u.ou et ~t•·ff 11.m 



Aelt I~uble AO .,_..tatte-. 
111e ae14 1D~ClUble .a «eteftliDt.tt=- were tS.nt -.nie4 out 

\lllDI the U••P.. IV thocl (~, P• 83S) . The ·ub obWae4 ~ 

total uJl .. -.u.a. ntll as a1. ot mute b~Vocdalor.Lc aet.4 tor: 

tt:,. lt1Jt\tte1 aa4 Ule iuolublo atter coUectd· ubl«.. tUter 

paper. lb!f ._1.._ waa v.-e4 Vith hfst w.ter, Spited M4 ~. 

!he ,..alta tibt&i.a vere wq ~s..t.ot .a. tbe ,~· vu 

41aeude4. 

A014 lUol.Ultle .. a.~tior&l wi'e MZt at~ UllltC tile 

total Ub ~ 1Tea tile "Offto:lal ~ ot ~· ,_..__... 

'Bt.e .a ..,.. "*fbe4 vitl:l t:at.JM 25 al. portiou ot bot 4Uuta ~ 

cbl.oft.o U14 M4 the ~llb1e •t1Wn' ·colleete4 OG ubleH tUWI' 

J6PQ'• . lb.ta nu..- wu w.W Vltla bot water, SpS.W. at '380 c. 
tiDil ""'*'• fte ftftl"-~ w:re eouf.~ .a cJneftl!atlOM 

l*ft • awftl* M:14 b~Jol\lble _. ot 6.22 per oea1\. 

De thtn ~ ue6 tor • a.wlldllatrtoa ot • .., .. 

tuol.Uble Mil .... -.. . 1.1J1 6t tot.a1 alb .-..ta1Ma l»f tM 11041tle4 

"Ottiof.al lllltlaocta ot ~·~· lbl• pro_... vu 1..,.. 
ttoai. to tbe UonaeatiOU4 , ........, tiM Ol4.r tilt--- 'beiiiJ .._ 

llletM•t~.oa tt~apn"atllft *'* vu ~ • 4Tf0. e. •• ftftlt. 
ob~ •1DI *'- proce4uft ww W17 eous..teo:t M4 fc:ntr Mtend.· 

:aat.SOM .... M ••NP -..l.1le or 6.6J ,_ oea tor th M14 

J.taaollibl• .... 

http:llletM�t~.oa
http:Ottiof.al
http:b~Vocdalor.Lc


ftblAt ux. 
a.a:Lta of-. Aol4 JMol•l• Mb ~1oM 

ltf r;:;;r 
··· ~ . i L ! 

·-· Ml\lble .. ~.... .,.. tsnt. ot.nl-.4 - -­

a. total ... ···- ,... .. v••p. ....... .. total ... .. 

..... "'"' .... as .s.. »oo"t... ot 'b0111Dc .Wr ....... iaMl'tible 

_,._.., ~ eM:&- ft1te1' PIJV• a. _.,_ _. SCMW 

at .... au ........ , oeo1e4 ... ~· 1M.......,. Mlu\lle .... 

oaloulatd ctvtac J*Nlt. .., ......., ~. ... Jft..... 

.. .au....s.. 
---- aol.'Dle .. ~'tlGM ..,. ............... tile JI'O­

...... .waea.ia "'Clttla.l ....... ot Da.lllt•• (1, •• ,,). e. 

tow. • ~ "' •&De t11e •omo1a1 Jllltboda. ot ~ta" ,... 

...._ wu Ut4 Vltll vatu, ftlwrd ~· iiiiLleM t.l.lter ....,u 

..... ,.., ..... ,~vi* ~lot ..... .... l'ft1 .. 

SIQt'tM W --- j,pt· a't ,., C. 'Jtle WJ.sh'\ of tM ...sa..... 
. . tJUtecl ,... 1:M """ - .. total ... to 11• .. •tw Ml~ 

.... neue. I'OUr ..,.JWiDt.t,.. ..,..,. .... ot ~~" ,. .-. ..-. 

aol.W.le ... 

·-ae tldN pi'Ooe4Jaft liM4 tor tate ~lldMU. of tM ••l' 
ael\llale MJa vu ...-, aswner to -. tw _... ~ ._OI'f.W, 
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1M oa1¥ tifteJ"eDOe 'MiJIC ._.tile • .._,.loll~.,.. 
........... at t.,.,, c.~..............u.. .... •...... 
_.. 101*1• u11 or s., ,.. ou.t. 

-.t I 

"otftos..l ~ ot ......... 

....~ '-PI•-- or wno c. 

or ~r !!!l• (12~ p. ea.-,) ...... * "" .... ot oatialatl 

1a ... ·--~-..,..... .,.....# -. ...... ~ &1'0'11 (..UC.• 

U. ..nas ~)..a tJae -..w.. oaUoa..., ( • .,...,., JOtMU• ........,. 
A ~o~b,.. OllftU4 ov.t e._ .. to,..,.._ 

••ttoa o:1 ua.. lbl IWMilta ot 1'IWl ....:t.ps.a •w• tMt 

a~••,... oatu., ...-.s• ..a •Uteca,.. ,_..- a ..._..,. 

ttoa. ......... 0.1 ..,.. OIJIIt Of .. ... OJil7 ..... - ,,. 

wn pnaeat 1a .....U."'- ..,.._,. ·u.a.o·.o1 Jill' ...- .t 'Uie .. 

1nat l.efl• ilia 0.1 per oeat. 
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~Seal ~~ ftl'e elloiD tor tiM ~-t.t• a.te•• 
aauoa or .,., ot tlaose el!•••tt: preMDt 1D a ~- .-tw 
ua. 0.01 per eeat. AlJJo pre _it m ~utattcaa lAta tbaD o.Ol 

pti' eed Wft boftaa, copJeJ', ........, lM4 u4 till., ~1-, 

*'-1•, •Uvv, soU, but•, ~~ D1Uel. uA .......,_• 

.,.,. ......,_to ...._. -ae •1•......,. pnaeat .m ~lou 

1eu -.. o.o1 ,.,. _., ,... ..,. -~ ...-itt.tS.•J:r •u. 
'the -.te PftMil't .......,.... v.ce.....s.u... 
Al•s-. uct ,,. !!.1!-...u•• 

.. bon · al; a.tieft11Ut10U Wft be \lliDf tile llltt.iao& 

CNtUDtA m "OftS.Cial ~ or ..,._,." (1, P• 100) 11'1t1l ... 

ao41Ueatioal. -. ,~~ ro" * '~uoa ot tbe 

...,1M .. ....,.., .uft.e4 .. foU.oht • lO - 50 ... ._,.. of' 

tile 4rie4 pal.wrlld p.1Jta\ .,.. $Cadte4 1a a pl&U.. 41* at. •• ~ 

peratue ot 4Trr' c. sa a .m.. tuMcJa unu. t~ae ...,._ vu vtl.tte, 

or llltU'lr •· ·a. "* wu ~v~e ' to 10 111. or mute 
~1'io ao141 \troupt to • \1o11 aa4 ltMW4 a &W. 'tHt*1l abeut 

tbfte IMNl'l to Nl\llllei' tM awcoo tioaide luOlllble. !be na _. vu 

._·~ vta taatM e .t.. ,..uou o1 ~tot 4:ll.w ·~· 

uta. sa ... cue *-~ beb& alloR4 to .._, • a .-.. '** 
tor u.t. "~. AfteJo ea6 ~~-1M ........ .,.. tUtuett 

ea4 tbtt IUtJ"&ttta ..-DiM&. 1M ,......._. of U. 1.a ._ m,_,. ill 
V. tom ot left':le too b.elpe4 ..,... .. a UacU.eatozo to• * ,..,_. 
ot 4ateJ'IIlldaa ..._ the el.tn.ft1oa vu ~-. -. zet• -.. 

vlllhecl dtll I'Jot vat.l' tllat ,.. eMe4 to the ~,.... tU\ft-.. 



., 
a. mu.w ,.. ._..u.w ~ 500 Ill. wtta. trat4W .a • Jl4tnl•S..C 

m••toa ......__. • Hlvu.• •· 
A 100 Ill. allquot ot·10111U A VM .._. tor ... U. -' 

u••- MteftttMttca. .. u. ,... oat41H4 •• at.U'S.e e.o11·aa1 

....... ol I IJAha •14 ~ WU atalt 'to tile Mlt~Uoa. 

Aftfl' ~tt Ct.b 1· .. •1• ~·# o., 111. ot ~c 

Ml6 al JO .-1. of e ,_ .-"& ••• _.. Rl'ti'Uoa wre ....... 

,... ,..~.pt:tate ot u. ..a. &~_... pboaJiaate .. ~ .. saas.w 
arlilwt&M«. 

tM lJioll aa4 M*- JboeJbataa Wft tibia,_.. Vl1ill a...,. 
ot Mil• ..a JOtM•S• ............ IQUulo ad4 .,.. Mad to 1M 

ooo1.e4 ~~At ...a . ._. ttiJUAI4 atu ..,.. ,... or so, ... 
... ott. .. ....... .alllte4 ¥11/la ...... Ml .... UtlD ..... 

Vitia dao• '1tl.e Ml..U.oa -. -.. titata& Witt& 0.11 J0'-1• 

JGI··r.....-, a blaU ~- alM Mllta aw, -' tar.a .u. 

· ~ • ,_ ~ teme ,...,...t4t. ftia,......... wu •· 

~ ,. .. ww. lftll- al.S.- ....,.... t!ple to ....,.. 

-- ........ ot .:a.•- ,...,.......tat. • 

.u--...,.,. ••._...ota.68.-aent01!-. tMtal-- ...,..............u. ~................ ...,. 
.,.,.,. illOa'U~eteat JW'Ulw. ._ ttvatt001 .,... _.._. .- .u. 
o.1 • ,...,,. ,.,.....,.:t. a .a. .. 111. or* ..., . .. ot leu -. 

...., .... "- ...,SD. e. ~s.• ............. •1111 o.o1 • 
,....,. ,.,....,.,_ .. tile,...,..~ .... liON ~17· 



at. .........SoD pw ...,.,... ff.luM of o.aa. ,_ _. r.Wlo 

Ji\IDCN.... . vbt . UlrltoatH taa.t ........u. of .:s-a. ~--tt·.. t.W. JW :t. u. ... &1-.t................. 

•IJft••ll ill ... of t.tr.U' ..... (hble ,,. 

OQ!S.~• 

.. -.ted ....... .. ...-o ...._fit~u.u- -­
tU *Oiftotal .......... ot ~'*"" (1, • 101). ftftJ al. ~ 

.......... :s.a.l'fN ... lft4lJlt&U.. ot Cillled.• ....~- .... 

••••••• u~mu. u o.s 1 ~- ,..•••M'te· a. •.,..._ 
lWil't ot two ~tt vu e.T~ ,_ .-. Ciald ...,.•••• .......... 
A~ ·w tile .,.a~o ...,.,...., tbt •••••1• .... 

.. Mtvta 0.1 to 1 ,_ .a. l'oJ> • _.. acaoaatie ·.a\S.Ua ot * 

.......,. OOIRet, 6rte.S.Uou .,.. ,...,__. •l.la8 Ge --...·-.. 

lt..a ta *Oiftol&lllft:Wa ot ~- (l., p. 101). A...--rio 

JmJICIIIti_.. ... UMMl iPolftlta U. pMipitaU• ot ......,. U tM 

~·· llafte ~ aa• •..,.... •• ot o.lta 

.. --- .......... fd.llld.laU. ot "'otfta.l ...... ., 

~ft (1, »· l.OJ), • ~· ,....., .. Wltla ... 

.Uft.U. ti ... ~ WSibe4 --..t• ot- bH4 plat .. 

~ wt'tal • U1ate IUltvlo Mi4; tlft.e4 ul tpS._. :la • auft1e 
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., no . to ~ .e...... .. ,...,.... -~..a 
wt 'tM ua ot ·water ul&d.aW wttat ~· .u .a .t..s­

..a U.-WJW ·-- b7 PftC!Ji'-U• V11lll •••I•~· 
•IOllt• Ml,.. _. ••lW _. ...-u. at '170 c., u. ..,..... 
atuolftt sa a.t .w, _.a~~ t 'ba.JoS.- __... 

... ..... to psteet 1-te ...u.. ....... ~ -··-·­
~-MilOptl'..-tl --~t4t~.-..--- -·-­
IUU.te to ~ *"" tile PM!:tl'-'t• of ._. ..U..S.t. ....til 

~- '.1M ,... .u........ ·~ .. toW. 

cta::l.oft&e• ~~-- .t. ...l' to ...lWS.III ......-..u. 
t:Jt tile IMiYUltal •Uoa~~t, '\be ptJ'elal.eftO Ui&.... of "Offta.l 

,~ tit AM.l.rau" (1, »• 103-lfM.) .. ,..,..... • ..t ... ot 

tM ebloJI'l..... , ....... -· Q),. OMit~· .... to ,.. 

tile~. !tae HU• aalt 'tJU ,_...., t.- tM lit__..._, 
...aa!DI WJ.tll • ..,.... ot ..,1 ~ ... D• ' (l.+l.)• 

e. ~tae JWObloN .... thea~~.U, 11114.tM 

-­ ot ..,.. 'l!r!Nirilltl... 

........ ., .... dettad• ~- ,.~- .............., 

thtt . - a.Ts ,_ Oltd .-..s: . • ,.... ob'tai.M4 to~ 

.. laooDft... a. ol 

. ~o.oe,_ ._.. 
.... M!ll!!!· 

a fl"'n" to ~u. * a1aaa PftHDt ta o. •, • ...-.. 
.__ fer Mt ~· of Dapl4e7 !1 !l• (11,, Pt~ 11047T) wu 

~. Group CIM MSOOI ..... 1aeba6t ~~ oal&-1 
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Gn;IICI Jl,aa'tt~ ja 

at&Ut~ ten tor lbOi... 

~ . ... ad 

...,..u Gt pov;p two, wilt 

u.D~balt an.._.•* · , p'fe· alfbiw~ .­

oletv..e ~ • 8Siaoe 1iM ~--

Mil aecU• (~• aoU), 1" Wt OOJ'lOltdecl tbt.t 

~ '*"' ..._. t. IOlta\Jle u ... .u... 

----~. 
~-..~ s.aucatea ~ tbe tul.tate ~1•-. 

l.ow, fl. be ~ _. larp .-p! • ot 1M 41"1· plat. 

~~ ...,:t.•• ~tiD& laO ... ot lTS.etl plat 

..,. Jl.a* U& Jl&''- ONOSblea tlal lltdtef. 111 • ..rtl.e at a.rro C. 
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.. ub M olatalM4 WU ~ Wltb tlmt* ,0 Ill• JOftiou ot 

411\lte ~rio u14 u4 a aetllo4 •S.Sl&r to tile otltc1al. ·po­

ce4un of •otttot.t ............ of Allalph"' (1, J• 580) wu UM4 for 

tbe ..,..at1tattw ae~tt-.. '!he· uta uttae\ wu •'ftiJOfttW to 

4rJDet• ta a plats- ua 1114 t1ae •Utoco ti0¥1M ,.. 111 M'H _. 

trw -'t.ittCIIIIIl n&JOatt... -. ru-.te • cMaS.Mct .. ..__. ­

bot~ ..a • altalat ...., ·or bali• .cbloJi.. toldt• -. .. 

-.. »"Cillltate ot 'bart• nlta• • -.wM4 ... .._Jid.MI ,..."'. 
aetrical.q. ._ nnl.t ot two nata ..watDatiGIIW pft U aftnp 

tl.pl'e ot 0.21 ,.. _, IU]A-. · · .- ......lftd• ~ vwlt . 

8aJ1l.l aoCOUDt tor .,. 'YOla'W.e a1tv that ~ be ,_...... 

tlNV,P ..._ 1Ulwllt4 t.Jae .:&.tla.. all4 ·qui. . • .... 11M Mf.4 

~· et11 ... tAbtte4 Vitll ta. __, ~~ vkie~& vu o.t 11 au 
u._te, a -aattve tttn vu o1lW-'• 

l'leaeat ill P'OU» tour .. t.be II&Uiea; tbe ...., ........ lMilll 

a 5 ,_ oeat Hl.nlOD •• •U'IW ldtn.te. A pltf.ft 'tnt vu *ta1M4 

vs.o 'tbte ....., ftiiPilt wide ... IDiioatlft ot ooe rw •• ot the 

aaaa.s..... AU ,... •• own.t CMtt oa ....._ vateJ> ~ U'biMt or 
tba .. •1DM ~- u14 coul4 be .... ~ ..... 

plautt~ •Uc~e '* Ml- ot •• halltft ue re~ •'-' -''*!At 
(12, P• 290). 

1Dot ~-- u4 ~tea, &lao.-.. ot tbia .,., 

I&W MP,U.ft tetta, tt JIIIIM4 to~ vb,1 · . CIM OJIIIOft of 

v. balt.4n vu p~. A1:IDllt ' ld. ot -uu. tat._. eatnct ,.. 

aeltitua .Stb ~:c act4 u4 lltl. ot Oblol'Of'o• 1iU a44M. 



to tbla .._.. ..,. ttaea aMI4 a fW 4l'opt at fNilalr ~ 

eloi"!M •w.r. a. teet tla'be vu trtouem -.t -.... ~ 

.a tM oltlorotoa ,..Ji' !UJMtcW tor eolor. • co1er vu ._l'ftt 
vll1 ''~ ._..teet tae • .._. ot '..s.de ..a ioiS.M• A fflw 

4N,Pt o% eU'VU Jdtzoate ..._ Mluttoa .. aMa4 to uota..r .:UIJ.QO\ 

ot 'tM &Q'liMU •.v.ct tla&t wu aeWfte6 vttb. altJto 11011 a 

vJU.t4t pnotpttate 1.-4 fit -.. tllU ~ttate 4UAOl't'44 1A 

WIOD21oal 1U..w utate Mllatioa, vlaiell f\altlaer JOlaW to taut 

,.., -~ * taa.Ue .,..., vu aJ.ona. 
a. ct.lor:lcte COD._.. ot tlae tt«ecl p1alrt vu a.te:ra!MI ~~· 

tau~ •1»1 the 8t14Ual •tW.tJ.• »~ ·OiltUMI ill "Otftolal 

.._..of~~ (1, p. 11.6). al ao~ ,.,._ ~ ot 

1ille an..4 pled VU »laeecl 1D a J].&t1A111 eftclbt. .a ~ Vitb 

5 ,.,. oeat 1041• ..._._ lolatoa• . e. llht1n .,.. ...-.w to 

~ u4 iplW at 4.,.,0 c. a. alb. vu ~ ........ Vital 

bot va'ter aDA tbe tutn.'tn wn C4*ba.4 184 ·cU.l.utM 110 a qeeifto 

YOl.. wltb .\tr'. Ali-- ot taUt .oluUoa ......... , .. * · 
d&lorlcte 4ateftdllat1GM. 

tile GJil.ol'16t &ete•I.Datic J.a.Yol....a -. pnelpltaUoo o# ellftll' 

obloricle Vitll .~..._ 1tlftZ" attnw IOlnsoa, t1ae ..... anwr 

attrate Hll&Uoa ~ tltaW W1tll ~~- • .,_ Udo. 

CJU&• aoluts.oa. ltll'M neJa. ..t.nu..ttou ...,. o .--.. ftnlt 

ot 0.63 par GeDt obloriclt. 

GJ'Olqt ttw ~ t1ae tau ~-~ ...u.w, JttUJ.te ..a 
Ditnte. 81Doe tbue iou an aU •ter IIOlllble, povp ,..._, 

http:JttUJ.te
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it aWd.l..Utl.e u4 Cft*» teat 00\114 be ..-.. fte tflder ao.'lla'ble 

..... ot 1iU MJI, pw a fMd r1111 -- ter ntuate l.orh 

,_:;;;: 
ol 4r!At Rl:!!'. . .. . 

. - l 

o.ll$ 

0.6. 

row ut..- .. ~. ~ w -.a....,.~ 

JMitbo4 .......... ill •ot~t.ote.l ~ ot ~... (1, ,. 805)• 

.... ~ .. ~to MOcMrt .,.ot••• ...... - ... 

..s4S.tloD ot ..U.qlie aolA .a4 .U.• ~ (1; P• 11). · 

~-11 ..... ....,:l.N ot ......... »lad ............ lot'. 

Jeftol of two llloWII .. ....._ I OILt• nltate 1illull toJWt 4URille4 

,_. tu ld.at1aft -- - IUelAtall as.tlUatl ~ uto • 

Ml'ie •14 -.l..U.ca, .Ue ... ~ ti".W. WJ.illl ~ 

.lMA ~rio acu eob~Uoa~ .a.n:Lta ot •• ~~-- _.,. 

-. .,.... toW ld'\ftiPD CIOI.ttae or 1.,a ,.J' .n. 
....!!llw!!· 

..._ Sld.tlal ~ ol tM .... ,..__otMr »1at fri.MSpl• 

vaa ~llle4 llf ~tile '-otflof.al JllrtWa ot ..,.... 
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anlao4 (1, »• 373-3"/lt) tor ..,.U ara4 atock ,..... Aa ~'\ell' 

Wil'e4 IBJ\e ot .._ plat MHdal _, 'bou.cl 011 t. "-_. vltb 

,o ,...... atooko1 to utnot -. naoU& ......,.. -' ..,.... 

V»aa ...,.rauoa of tM e;&.OQbol, tale ...,_ .-tat _. Cll.eaft4 

Vitb -~ l..a &Octt&'M1 U4 .U.~ ot ~ toltnioa ven ·.ae4 

tor: 'bOtJl 'tM fti4MS.. ....- ..a M'&G'OM ..-.1Mtl_.. To o'b-n.&te 

ftlftlUOil, '*'• 1011111a Vl1l 1:tt retel'NI to u ao1-'l• 1. 

• ~....., ~•tu.u• wu camett cnat w1e-. 
...._.Valkft .-a1 ~ (1, »• Slt5·Slt6). w...- .r aolvtl.oa 

I ..,.. aiat4 wttb _,.,. allate .- alJr•llu taJUate Ml.utt.. IDA 

tM CNp1'0U oxl.. pftetptta.._ m t1ae ,_ertW -MI'· 
._ cupl'HII ,.._ wu ..-.lMcl )J tiftd wtp'ftl • 6tMriW 

s.a •otftc1al Jlnllo4a of' M&lpia" (1., »· 'lt6). ·VMD IOoO enol ~ 

1l&lDi a QIC~ tft&t.4 ...... WN ~~ ftl\llU Wft 

•ft'&tlo M ..... tbe ONOlbl.U Wft loaD& Wllbt pi'ObablJ .._ to tile 

11ot alnU• tann.w Ml.WU.ca. ID o.. to OOI"J'IHt tbU 4ltftftlt.J 

ts. tnt'-4 .claM cnott.l.N ...,. n'bnt""" tor tM ~ ••· 

!be .atfid ~~ 0111& :btl ' ' I IJ'iJ114 .. followt ftltal' tM 

ho\ a1Jrllltr:ae Ml.utt• at ..,. tUo\tab • acwatlilJ WS&1ad tiM 

tftttet. .,_.. enotble at~~a ne\1•· w.. taa. »fMipltate '110~ 

Vital hot •t~tr at Qo1at t!IJO c., tMa With 10 a1. of aloolaol, Mel 

lt•'tr •• .10 111. ot etaaer. R17 t~ut preotpitaw ,., ., JdDll1la u 

aa cmm at 10QO c., oool.., •llll· WMl'l the ONOt le 1d.tal aitrio 

ao$.4 .a riDae tlaolltM1IP't• 1z7 tile oleu cnclble ta • ota at 

1000 c. tv JJ ~ u4 ft1ttl• r.. tb!A data -. -~t ot tbe 
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lbe. ~ ot ~ft .-.- e«Jd~t to tM w!Pt td CN.tJ'OU. 

oate tOJSilil ... tat.eNiaM \9' Nluea• to w MaaNOI:t•V.U.r taW.e• 

(1# »• tpo). '.lt&eH ...~.......... - .......... ,.~ ,....­

•V~V ot 1.51 ,_ eat. 

IE!!!! a.te-..u•. 
fte WOJ'OM a.telai:MttOil ... Olll'.rle4 oUt uailre a ,...,.. a!ld• 

lu 'Ia tiaat ~tor the ....._...- (1, P• 314). ill &Up\ · 

ot t1ae ,..,..... tolut:loa (101\lttoa. ) .., plue4 U& • 'fttl.nrto t1u1c 

VS.tb. • IJ"tfted. .._, ol ~· &014 u4 illftnt ,.. aUovet 

to JINCIIM at roca '-,platve fu a ,.rs.o& 01 a1t bou.n. fte Mluttoa 

vu ..-.uua vttA -~-~ -.4 .u....-..,. ~ ._. 
~ .......... ,......~,.... ,....._._..... 
pti'Oeii'Mp ltiCIJ."'M .. ~ v hbttaniaa .. ,.._.._. 

reaoua -... ..,.,.,. sa....~. taw -. toW. ......- .,._ sa...lo'll. 

lul'ON ~tl......... - ....... .,...,.. ld ].114,. ......... 

•!~!!!\· 

-. ld.atoloaioal. lit_. lil41•te4 11M 8.-.ee ot ·duoll ....-... 

~...*a ..,Ut~~ttw-- for the....- ot atal'ab.,. pufOIIttl. 

OM 11'8 18»1• ot tM lbtd Jl,.aa\ wn .pou4 a a IIOJitar vitb 

vater aD4 ..,,..... to ......... for ... aaov. .. ....... ~~~­
'to a \JoU, etftd.DI4 ..a ftl'Mn&. hl'tt.. ot -.. ftlUMa wn. 

tMtect "'* t.o41De "· • ... coloatioll .. ---·-'· lb1• .... 



........ .. .... ot .., •Sp1ftcut ...at. ot ....... 

f!ll!!!!!•!ile. 
fbia ~toa vu ........ ,,.. tile pi'OCM4UN ~ sa 

ttorttOlallletlaob or AMlpia" (l~ »• sra.). ... ,~ 4IIIJloJK 

-.. a 41net M14 ~U· utW...S tor ~ 4et41Jia1M't1-.. Aa 

---~ ..spaa MWPl• ot .. 4tie4 pleat .. •lml4 .Sa oo14 

•• t• eM Jaov• tUteNO. ... ......,. :w1.'\b a lcp ..u.. ot 1014 

-.tw. JU i.Mol\l\4e ..u• .. Nil.- Vitb • ~e ae14 

Mlll'tlee) IMIQtnlJH4 .a tu\IW w • oeottto 'Wd.... AU..- or 

ta.Q aol\lt1oa •• ~tor-. t1otroa ~ b7 ..~ 

4M~bel U8ilter a411GJ.ac ._.... lletemtaatt.ou, *loll .,. eoa­

.~, caw a aw.np t1pl!e ot 10.56 ,_. cat ot .._,. vtU • 

ntel!ft4 w .. tcNl ~- ttaat ..U.l.lt ~ .,_ 

1Mie COIIUU.-. 

~!!'-"· 

a. •~aM fll!Mw 4etftiiSJiatloa wu a.. _. tile JJOOe«w.ft ~ 

a "ortte.t.l........_ ot ~s..· (1, »· 378·373)• ·lf!lo .,_ .-,~.. 

ot uaa ble4 pJ.ut, t~aat ... pN'f1oU1J' eaft4'tetl vta .__., ..,. 
t,._t•wet to ac-ttoa tlMU ~a ...U .....- ot ........ 

all4 nflue4 Vitia aGO 111. ot 1.15 Plf' nAt •'Ul.hJi'.to M14 tor, 

atavt.. .. l'Wifhae .. ._... tne ot tile aetA u& aoo 111.. ot 

1.6 JW eeat IIOd!w ~ -.Jo.Uoa wu ..._.. IIMt ·~-. 

••a ftfluM tt:W 3C) ld.tl\rtH .a tile JW:ltM ~ITM to aWf.lllet 

Goodl eft01lt1e, wutaec1 vltll •ter ..a dcdaol., 4l'f.e4 at 1000 c. 1 OOOlA4 

aa4 -~. 2M ocwrtftta ot tiMt cmaotbl.e .,.. u.a ~ ta a 

http:�'Ul.hJi'.to
http:JJOOe�w.ft
http:lletemtaatt.ou
http:a411GJ.ac


·I'M Ofteihl• ...- cool.e41 •11M4 a4 tM lola ta ...... \aha u 1M 

cJ'UCle ti'bW. ,._IIWI&\lOIMI ..,_, U *"NP.. ft..- ot 21.93 .JU' 

cet ot the .._. 1Uo1 u ...u... 

-.rable vu:. 
aeau:Lta ol the J'u'\i&l Plulat;e Aaldpia ot a.u. ~ 

!otalfi~ 

Ba4ue!.Da :au,u ...... 
BtaJrtt:t 

P~claui4e 

CNle flber 

1.,. ot •• 411.414 -... 

~..,,. ~ the 4Me4 p1Mt 

) • ...._ of \be tri.tll J)Mt....,.. 
10.S4J or ta dfttJt p1Mt 

a.,,. ot .,.. .._ iMOl*~ 
I'WiclUe 

.......1ft' (U,. P• 8-~) ... ~ a I<*•• fu 1ihe Mlec• 

ttw •~loa ot pl.ua.ta etc 1DelvM4 mto~~-. 

*-lttq of tbe 'faJ'f.O\UI ft'adl,... tbe ~,...... ,..._ 

...a.t ·~tOlD Vltb Ml'fdu 1a a .....- or lu,...1aa pol.Ut". 
the 4bttl'U'tiaa pi'OCe4uN .ew..a ta we l.lmtlt&pt1ca ..,.. ....,.... 

ti'Ca the -* ot ftuan (a.g, P• 6-1) aa4 .._ ....... ....., _. pe\1'0• 

1-. ~~ 'tMtiiHM, oblorotoa* alOOb.ol u4 111'tW· ftla ~'" 

vu el•ilar to tbat ~ 'bJ ·~· 

http:alOOb.ol
http:pl.ua.ta
http:Ba4ue!.Da


~ &I'D .-plet ot the ail' dr.l.e4 pl.aut ftJe extnoW 

..l.-ct1ft17 !A. loYitl-' ...-t b7 tbe c=oat1811oa ..u.c:tl 

......,. ~u .. ven.oa ot a ~. '1M ~ .,.l"e atea, 

4r1e4 to :tat •!abt at 10()0 C,· .... tJ1e aftnp ~ 

....1.. oalCNlatM. Attel' ... uti'&O'UoD 1M ,.., ... aU' 

trllftt ill tbll tbable 'l:Mitote ht:'actlcm ;d.tll a JI8W tolwet vu 

attapte4. 1M ftthllu ot tM Mlectift eDft.ct1oa »~ ._ 
t.WJaw a ,_l.e vnx. 

I .r .11 A 1l 

-' 
1 ' IQ:t 
.-: , Dn~ !}!!! i 

~ Bt'M:r 1&\J'ut 

. a · . I ro · J. H 

•.•••,.---~:~;hUt 

Clllofttona l:lrtl"acti o.81. 
Aletebol a.tact u .• 
Water~ l,.~ 

••~s.-s.oa !£ tiM Water lol.-1e -~· 
·~ (U, P• 65-66) bu u.....c a PD.._. rcw tu 

1MlaU. ot 11\lCJil-ct.,.. ..-.-...,.._1M......,.. --.ot ot 

JlaJI' •teftal. 0. ......... .... ot '"'-' !!!:!• ~Qt!!e ... 
....... , • ... Jaoan vi- •ta at ..... ~............ 

tu...-. • .Uqwat ot u. ....,.. eatnct to ,...,..... ._ •184: 

Vital • YOl of alHIOl.uU a1co1101 u4 ..u.c..4 to nul ~-

http:alHIOl.uU
http:��~s.-s.oa
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1ll • · .._.I'd ooatat.Mr. !M peo.ipl"''* .o ol*dMt ,... oo.1lNt;.M 

oa tUtu' JIPtl' ........ Vltll " ,.,. eeat d~. Jt ._ a tark 

'bi'OWil --~ .... baY.bc 'tM ~.UOit ot a WM:I'•· ...... 
pee1Jf.tatlt vu ncU•M~.,.. sa •till' ..a • ~ ot w. et.._. 

tt01UUoa ,.. ltou.& 1a tM pna•o• of a rw al. d 4.U.1a'M JQ«ro­

cdalofto ao14 tol' ~ two ...... t!M ....,.. M1.11\le ._'t W aot 

be4Ja bol.le4 sa t1ae ,..... or Mlt ..... • aon ~ ot 

Nl.ut1oa tM\ W Md 1M»1W Sa 1M JJ••• (tt tbe .U ttMiiNI a 

tv paa..,.:r ..eaott ot hlllSIII'• tol:aat1 . • 

Allo1lllv JOfthD ot tM ....,... ~- .. v.t.Mt with • rw 
4lopa of ....10 leU ...... 1101.tt•, .... JNOlpltattt t--.1 ., 

............ .,. IMleati\'e ot ............ ., ·~ 

to -. aloallolte IIOJ.v.t&oa r.. vlale tM ..,.,s_.. .-.-.. 
vu »ftdldta1iM -. ....._ a ~ tld41 1-.1 ~.. or ldiH11it4t 

.,_~. A ...U .,., of JftCQltMe t...a '~~ala- r•Oftt bF 

ftl\NU.. • ftluaw- ...-w-' -. t.,.....,. .tu 

.,., or t1ae alaobol wu ,....... fte ...... -.ltltloa • ~ 

- ...... Vltll • tw 4:nJpa ot ....vat lea4 ......._ IOlat ·• A 

praclp!.'*'- r...a •• .,.. 1114iea'tlft or taa. P••-- ot ....,..• ....... 

http:ooatat.Mr


l!!!!•t&oa !! V. AloabolJ.e ~ tor !'ImPS•. 

~ ...- o'f 1M VL.S 1'1*' vu ...,..._.tor M __..Vital 

· ~ alor:IMJ.. tu ~ ... ttl_,.. ._.... aloobolic tU.wate 

vu ....,._.... at."'*~. 1M waUM .. utaotea wltb 

......, ............ w ........., ot ..~11 ... otlle:r 

aoldlle pftlaal».lN ..... 41M01ftll u ...-. ' ......... tNt 

¥1tll feme Cilllon.. '\\en ~icla ....,. a ._,,.. ...-J.e tol' 

twata. ....._....... pl.aat ..:a.. ...... a..._.,,..o1 tbe 4Ji 

t•m• ~ '"' tcw t_,.,_

•. ~~~· 

-.~to odol' ot a..u•~ t~.,.. ..,....,. 01 

~ .adel'a ... --~to ........ -- ...... .ot 

!!!!.... ""' ...,. ··--~ -- ...led .....e.J ... (,,,J I ' , i·,·, 

»• ~-ltOI&). eo.u:la ia Al\11\de 1 "* atoo la -- ............ 

t\ft u1 tol\Me 1 to 50 sa ~~~ous.a vato. Abo, ...sa u ~ 
' ' 

101.~ sa olaloJot011t aaa otAu · · .e tiOl.watt. 

Or& ... bub of .. tol.liblU,, Jl'fii*J'd• ot .....,.,.. ...... 

ot .._.., wu ~. A ao ..- .,..1• .r -. · t~tea .-. 

..-- Vitll lSO It).. of _ _. ... tM ...... \lo1ld ,.. 1' ....... 
• bo't lt01n1• .. '•••~ atras...a ... * .,..1,_ IUIMcl 

tWice vs.a ~50 111. JOI"UUM ot bot •tu· tt. ..._.. Ml.U• 

http:pftlaal�.lN


wu -. edftotecl td1:11l -.. ec-1 "01_.. ot dd.ontoa, tlle 

·~au.ot~ Mal o.-lDitt u4 ...-w• *•'­
--.. ._ 0111r • '"' ltl. or tbe 411al.GNfO. r111 r lMO., 11M 'bet~Pr 

vu talkeD ts. t.M ew. -..tb ·t.a. t dasaa ~ ,.. 

.....,...... Vltb t1ae at of a .tet.ot cool au- ......S..U. 1A tM ~­

uaauae ot ONIIe --.r.ta. ViWII. ..,_. pl'OM4laN ~ o.ae ,er oeat 

of . ~ ~eolattl,. O.U• ~­.. .. 

eo.uu ... alM ltoktea,... .. btet,.,_. b7 ..... _..... 

..... la'folYlJal & 4iftet ~ O'f tbe }'ll.ad v:ltk .....I 

~ .....~, to .., ........ ·~ot- JWidM 

Vltll bolU.DI ·•WI'· fba ...,.. 101.'*'1• .. t.llea ~ 111111& 

olaltWot.- 111dcdl Jl~Aa4 tile ~. 1o ...Utatlw tetiMtt.e 

...... -- tlll• ~­
---. rwa~ to be • Mtl•fMWJ'I' aolftat toJo u. n~­

.,.w.. *-1 ~"- tft'li boSlilla ••,. rs..u.a • 
~ baYDa a l'ePI'Oebaoi~ .-ltiltc ,.ut• 

.. 'tlld.W Mttlltt•lJ.D .,.W. M4 \M ~J!U~to CM1or Of 

........ .,. be ~- .. be1lal .. .-Jll...Ub **'· .... 
llt1U. poiat ot tu ·~ .. 61.690 c. w111e ~ to 

.... ot ......sa- .... ta .. "llel'Ck ' to4ea" (3J, ,. 180). ­
' . 

ol tile aptala •te~..a h. QaU triP!!!! .... .s.a wlt.ll .. 



...-' ot --~. .... ll1ae4 ·ll!ll.U... J01d ... &lao 

........ to he 68-690 c. *loll •tnaal7 ·~ -- ... tHla'-' 

pftM~--~-

.AI ·ato AotA• ........~........ ­
... "Om.ow. ~ or ~. .. pJ'OCM&._. (1, •·· 8J8.8JP) wa 

,... te-. teWmutt•. Mc:Mt 110 ~· ot t.M ,._ JbD" 

eo.U...-t "' .. fPiiltl ..-~,, ,.),.. ........ ltl.... 

"'" taa. a14 d ..... a-t 5GO a1. ot vawa- wu ....., u4 -. 

a!at'flft ~tou.« to:r Ollt ...._. .. ...._. wu OCIOlM, u..t41J'lld to 

• l UWI' vo~....-o tlulr ... ~to 'ftal... e. lit.-.. -.. 
ttl-.:.• .... • 100 111• au....- 01 .._ olMr ftlvate ,... attrl • .. 

~ YOliM of th1t ~0 M14 •'-'ilillac Ml..Uoa. fen 

al.• .u.....- ot ~~ioa, ~- ---~'*16-­

"- ~ttd.J OM .,_ ot tbe trMta p'l.alrl, ·WN UtraWA fttll 

--~~"....'· ~ti~--~ 
out •UI ao -.t tto 111. ~ ot title tolutt•• 

AU. tltNUou nt.U!Nf. ao 110ft t1au 0.1 111• . of tM ~ 

n~, -* -.1.. et 'WIU.ota w. qU'falat to o.u ... ot MCIIOJ'I»1o 

Mit. It•• .._.._ttcM ,..,.... ~ o.05 •· ot-. 
~ l'WIItll't.. .._ ~- hAioate tbat .....-1e ·u:L4 t• 

dtMl" ·~ '"- 1M ,... »1M' 01' ... »la't ·~ of \ld. 

'fi'-Sa 11 too 1ov to'- Mteet.el ._, .._ _.... ~. 

http:to'-Mteet.el


'l!be aiooUadC &014 "*'*.u.t:loM WN cani 0\lt ~ M 

taw ~ ot *ottlcd&t ~ ot Aulpiau (1, »• 8a8-8J9) lfblob. 

~ tbe· oft"ios..l dleaieal. aetboA. 1M ,_.._.. for tM ,.,.....,, 

of tla.e ....,.. ,.. alten4 b4toePie ot -- 4Uft.CIIlt1 ~- ... 

tu ._... Mtnot ot tM .~ ._ beai~H atb AlluS.c aclt• 

ftftr" .,_. ot tile tnA »Uat .. tul~ld. in a ~ b\e'ta&te 

Witll t.be till ot •ter ... a. ..,..s...... V..teJ'!Nl ..-~--

tt~ to a 500 .-1. Y01111et1'10 flull, ·tu ........ _. a1l.oww4 1o 

.._,..._ oae bo1ar, ln'ouab-t to 'wtl_. •• •to~ .a tniwm~A. 
AU.CJ.'IO'ta ot W• 1\\lutt• wue Ule4 to*' tbe ~u-.. 

thU llllltb04 fftt ..vaetloa !.a. 'to ntultf 1M\ -.14 .,.... 

tor .U. -.. aicoUD.lc ao1t ,..._t b\lt oaq ·wr tlle atoo\0.1.. 

OODtu.t ot .. plat., •~.Dee .. ~ ... DOt ~ 111tb &014 

(50, P• 98~). 

1M~ t1Wolft4 tale ~eat of a ~l' UJOil tiM· 

eAUtt• ot •uUU:Ul~ aota U4 ~ b,.Sa.t to 101\IUou .._ 

t;~~sosaa .SeotUd.c act4. • ..._ aoluttoe. .. ..,..... vtt:ll a 

....._. .altlttoa ~ vtth v.e.r. Dtootlaf.c acid Nftnac.w 

aolvt1CJDa. a. ..._iMUoa .... ca.e ooloriMtri~-~ 

-. ....... or ·_. ........ ..s. .-- MJ.U'UoU at~ •· 

vttl&. ~ ~...**l. 
'Dle 9Dova aol»UCM --.a DO el:JMltJ'ttOA at tbe qeclfte4 

vaw l.eltaf,b, wtaleb !Ja41oate4 tM ablft8 ot Dioouato mel 

http:aicoUD.lc


lli~ fa .. tl'Mia.~ •• tala ,...,,)At ..... Of ... 

..u. ........~ eoul4.. .~ Wltb . ~ 

~ !!!!!!If!'!!!· 
!lbe au.cttoa Si'Wolm ~ ot tl\e . f: · * 

4:rl Jlaft\ 1q ......tioa "'"' --~ ........... 

(3+T) (l~ P• 8164J.T)• 1M ..._. ttU ..,....._ ,_ otUr __. 

JMuUplea b7 tile . . ot ·ool cll1'-.~ - ' • (1+1.) 

Qt _.,......,. .....u. ... 41a1', ~. ~ ...... 

,..sAl¥_._.. tiM col aue the ~u.. u. 
~ til tbe 001.wrl• After elvt!IW tbe "- w1Ul .. ...-..... 

..... m.t (1+9) tM eluate VM ,.,...., to -.... IDA tM ~ 

~ \W... .s.te...... * 
~ ot ta. to11at1011 a 11.36 .. w.tt~a taw ...__.l 

IJIIIIC'b_.:7tcll.et.r. tlllt ..-..ltt ua41oate4 t1ae ,....._ ot ., all• 

Aleol'tt1.o AN4 

liootUd..c Ml4 lejattw 

~ .2f ..41: 4ri ~ 



A..-. .__... 01 tM 4riA4 ·p~aat pw tll.e oo1ol' ~ 1:lad Ul 

lDM•Uft of ~111. A few ... 1!11 CU.\lte hlhft,e MiA 

......... 'Ill. ot tM ..... ....., *'* ... - 'tMdl..... .... 

- ,...... ., • ..., ... c:roloaUca ... ....t'QaU.r . ........ 

~ pft01piiate tat vu iuoluld.e ·ita •te (l.6, P• ~). 

....... ,.,.,.. ot ~ ....n.lMU.- &ftel-- .. 

ftnt ........ .._ * ,......_. of ..IUMJ (lJ, I• 149f~). 

~tel,J 500 _..of tM kiM--.,.. \ot.W- "-"111tll 

a ...rti.CU.'t ...,U'J of Q~; ...... M4 fUWM• 1M ~U. 

- .......... - ....... ot Jan alcoMl ................ to ... 

tu'baU. '1M tUU.ie ............... to .., ••• a\ ............ 

•• • att ~ • ..,... ot ...,.,. a. ~ ... «ttMl...a sa 
taot •te .a-...-. M11114• .. MD1H _. .tu.._... at.• .........1101..... ... ,_, .......,,... ' ,......... 
•fldlw ...,, art 11M .,......,_ ... •auute4 wtb ...... ~ of 

aoDlla.u.rl. ...._.. !M ._,1 ..-u ~..... .-1M4 ..a 
......... .. . Jtwo. .:a..•• ot ...............~ ... 

I$001e4 to ..,.. ,0 c.• 

4ftv ftU'S.. .-:w lie.._...., -~ OGf44 lMJ cMaf.M4 ... 

tlda ~...... -- Hlut.u. .............................. 

ft4tlM ~a..., tw c~ VM ......... ah .,.1M 

...... t\1l.ftrric ..... (color ........ 1Mt.,,. of ~~... 

A,...,_ •' __.W:U•U. laUAII ...__ Of tM ..:U _, ot 

http:aoDlla.u.rl
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I..... bJ' M\VIatbi ~ . Wif.lr. ~ ..UU.. ,... 

tllV&te ftlteftt ' ~ 1A the ,...... ., -.let• 

.-..a ,. e. t.·.,.... lea....... 10 ~ oouU 'be~ 'bJ .. ., .............. 
Ia .u. ..~ 1.................. 101\lt'-­

.... ~ ........ .., ...... llft!Uat...... ..,..., 

...,. .....ur -.a INa ~ to • JJallt ,.uov to • 111" 

..,... crole ..... •WiiJOIWU ,..•••a.. .. ftli.Cllle ....u,­

·-····.,.. a.._.. 1110111 __,.... ... ws• ... u.ol.W.. u 
etWl ~ - alCIIDMl, ""*' tol.W.. Ia.... 

a. a1ooJIIDltc ..,..,. ot tM ,..,,_ ~ \)J ........~.. 

.. ...... ~ fl.u.l .. p11orr pweipltate-- ...... .. 

•Mil· At ftftt ~ p~~:lJi-.. vu ._._ to ~-, bat 

~ ......,s.oa. ............. tiMn '' ~ ...... !ato. 

,.................................... ,......,., 
tlda J~Nft.Jdte.te ,.. .- ...._...._. at~ to J'I'UJ' taau 

...... Jtel.W~tM .......... .,....._. 

~~rite~ .... la- a1l4 ,_. ot l95P ..,.,!tatlH 

~· ... - ~. octll.tftt.. ta.at ........... t.U. 

olld8. Wttlda - ..... *"-• ~1- ... ~~ ., tM 

tft6 plu.t W1"8 pl...a 1a a bJb1 .-. a4 4r1• at • t.,...._. 

http:J~Nft.Jdte.te


of ..,. c. ,., 118 lao'aw. 1M 4ft.t plat .. l'M'a••• ~ atUa .
~ ..,.. ........ (Ita, Jh ,,) ta • wu.., .u. 

..~ ot ~lMm-.,.. .........-- ..... ·~ ool• 

~1.. of O.:U.• H!A!!!J• ftja proOIIaN _, .......... tile IIOtlt 

-~or..,_~· 1M 41"1.S. ~ ..~. wi• ................... ............... ,..,....~ 

... .. •• ltoilJall ~ ....~ .. ' wA... 

ot ...._ .... ..... U,. tM I!MiUOO of tlt.e ._a la1p ......_ 

----..... ........ .. _lllaol...._. ~- ... tl111aM 

to , ..... ._. ....._ ·.a liiiJ' at ,. .c. tv .Ita ..... fttbta 

• -- eolo.-~ ~~ ... obtatMllldeda ... 

la....... to ................ .. pe14, .. - "P"IUoOla, 

..~Wl.r o.u ..... ot ... 41U4 plat• 

.. Wtal .............. o1ttalDe4 bJ ..... »"•••• ........ tolAM........ ..~........~ 1a .u-, ... .. 
~ ...... \S.. -- ....Oil, 41'1414 la. tlltlleo&tw OWl' 

odot• cblorla., ... _,. sa a ·~ ........ ........., ..,. 1llftt1ft 

---~· 

... prr.U'l.t ~* ..... -.l.U. .......... ll1 ... 

J.a90 '· ltll.U.. ............ ..., ~ ............ OldUDI4 

I.D .~Jdtlau .a ,._ (I.T, lh 16). 
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1M ~p~eS.tto fttati ot tt1e uptftloa!M ~ ,_ a.ll• 

Wi~ .,.. oalftlaW to • .1,at.a .~ a ~ .of e1J c • 
.,.. ftpft .. to ....... alliOOaida. • ....... .,.. .~ - ... 

---- ...... z.tl ~ .... ..... -~to~ 

....... •• -... u.t o1 the OOIIWm• ~ o.)tf61• 

..~,.. ~ tJw ~ !!:!!!!!!!• ....... --,..
· I ll :::1;~ 

o..,.W.UM4 ,._ ..U.MO\ ..a a.n..l OYW ·~o MiA U a clell1ooatol", 

vu tCNIMl to ._ .. ,...,. 111va 'f'iGlet l.lc" ~- •t 1 •· 

a .....- IOllmoa. A ~ ot s a 10·2 ,_/11.._-.. 
.,.... 81t.alltle ro. w. ~'-· .,.... ' ......1ilt.e ~tN. 

Ylolft ~1-~ ot. hwtJalr ................ 101\1\1011 ·~ 

~~- • .Je14:U• ...,. "*'-Viti& • ...._ IIOid If .......... 

-~· fte ~· atSDa:U . ooetnoltat ... 0&1~ to 

• aoo JOt.att1tlc ~ ._ .-u'bW.t¥ ot • .u.. .,.._• 
• ~ .-lpb ot .. ltolate4 ~........ «rid 

cmtr Mlltv1c U14 1a 'I&OUD pft ·. f.a -. f01l.oldlte ......... *­

..--~· .. ,.,....... Sa & ....,.,. INll• 3J501, .,_I J6fi0v1 
1-,o., 1'71011,. 16?111, li9Qia, lZ(OII, 3.2]0W, UIQat liOGtt~ .11881y UTOv, 

l.O!JQ8, ~~ 106)1, 1Gkl7•, 10-., J.OIOit, ,.,., ,,., tl.l.lla, 8611, 

8J.S., ... ,.. <• ........... ...u., , • weM). • ...... ... 

.,.._ •f.Da • ,...,. ~qeot~• ....,.1.._. a 

Jf.ot\lft ot tlle alt...loD .,... ~• 

• _.. \:JftWII:• 1300 ul 1~ crl 8114 s. ta. l'lt&i• of 3000 ••1 

-- ....... b7 ..... ~-of .. aujol. lA .... to ..... 

.., ,...1W.. ~ :lA ..... ...........lt... -- ,.. !a. 
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