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2 MD tii#: n1n,r,; v a;l:tu .u Peen kDC• • 
3 Se;;;;,,;1,1.: +e1r1sa111 

(a) •~••IJl1t11!tr le lnt1e11on 
1 hA1n"1ou- ll1fb 1nc1i ... , la S.SU• 1aper1,ac1 u: 

&1iapllea1.C ln •_..•1• et __.1,aa ,.-,,. 
•••11••1• awio,., ■ia,11111■ ._,,.~ '99aue ot ••l• 
Nlloa ., •lff1al. 

1:. 1oa-:1i1,ernl•-- TIit •- NalN ,nlealJ a,siu11 
eulllt •• ellHILtl. '1 ...i,111 •t 0-

• ••lllffl .. -• ...... wu1ur1 • 

• 

• 4 ;;.ut;;;. iX 
c11r.ual ••·~1r:. •net aurrui1 ltlat ,ni, &11e,1~ .. '-•'-•!• 11 
Dan1:•ct•t •1 1111 tlr1x!~ l•rl1 ll'&aall■ lllaft 8 eeffe■,Oft41ftl 
••rr•• o: ,11100•1•• haJI ,:.ea,1111, la ••'-•10111 1, &we 10 
411,111 ":. 11-.111 iu 1Wlr■ • •' ,. •"•....., 11ean •1•••••. M 
J_~ 11111011■, ••••1•:•4 pu1Nllal'11ate111oa laerta■11 tr., ... _.. w 11•1r:.11 ot Ut -., t1•r~11a •lift r1■111i~i a11tat1&al!1n ot 
411■~:.1117. :,,r, 11 "-"'"~••'•••tor • •••tul ,ts1e101er1eal 
■ t'-'-1 et pulaona~, ,~nc:~on la••'-•'••'• et •arr:.ac ... ,n:,. 
Un4011t1 .. 1,. there are _, Ala,uaa•1• ••••• wna no e!p:.t!Nd 
41aa11l!tJ. 

I R1fCiei•if 4tpen41 9'tft llli'tl t•tere. 

Ca) 

\ 

H:.,ior, of e41r.aau 1spo1v1, 11eull1 I 11 I ,,.,.,. n ... 
i:.=•• lor.Jtr, ai work wfttrt INttft iht oon11ntrat1oA ~ 
C~&J'ACltr ot ir., ·-·~••t••· &1i11t art ba&al'UIII. 
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1 r1~r•• 11t• ohr7eo111, t1a•1r.r • 1erta1n C•rr•• or tleS1b!:!t1 
ar~ ela1i1c1t7 ac~=l.l•t• v1t~A 1r.e t1a,el a!r ,~•••: pan~!ar 
4Ytl 11 aarr1et tm-~ oa an4 11 w14elf Hat:ere4 ~"llr. the 
le~u! air 1paoe1. • 

(b) Rate ar 11••• reac~!on to a11te1101 11 ao~ ■ore rap14 It.a~ 
to ao aotl•• d~•t 1a, quar:,. 1,1Aenoe1 ot.tc,-..at1on •~P•u­
•• 1oor. a1 1ur:1a11nt oonoentratloa et t~•• baa looa!!&1~ 
·1n 1p101:10 areu; vita ...,.i,, Ibero 11 a 1&11111 per!o4 or 

(1) 

(4) 

aont~.a. , 

leact1on to aal»e1to1 4ooo •' Jll'IIN'•• • •-••t1on et eapoe-
v,. J0\1111 ..... 11HIII 11181 ., iaYe , ...... 11n1r .. ,, &t.4 
'-•=•• art &en,, 1t111 iu er• et &awol• ... at , .. n .. ,1 111 
1111. la 111100111, tba-1011111 _.111,1 '9coaa larr•r after 
ea;,o1un ••u••· 
Aa'91to111 lo4!11 ,re• 1peeltl1 1w11■1~u1 et ttJ.1 ton et 
pn1..a:ooouo111. The1 are._ le a ur:111 et proleln all& Sina 
u;cr. n.e 1vf••• ot 1 ... 1 .. '""'• l'llaN ~• 111,, ,.,. 
otter &HIii IO &a71 or NDIMI Wllll 1111 11Nue.- i:u, IN lhll4• , 
ant 1D DU Ul4 ~-· ,111, , ••• .......,. ... I··••> INI 8\IC9' 
1.u-r,r 1n 1t1 tor=Pr p2"01te~1, heauae tu 1arrer 11114 111' ,._, 
ae=1t 1ar;,r r1w,1. 1n oat,. r•••110 8114 ■101, tften 11 u 
atrp1c1l ooat1nr ot a,.., ot tfte t1we1 att,r aucn lone•~ r111-
4er.ee 1a ,~, 11,1.91£1: 1n ra11 &114 ... 1 M '-4111 ••~14 •• 411• 
co•eret. • rna p11rarraJ:ta I ll 1• .,,....., Ulat ~11r occ:.rer.ce 
4011 net parallel 4•••11111eni ~r r1 ... ,1,. Jn 1~.r 1r.;1c~!or. 
••~•r!=•~~. ita• llo41•• Ila••_, ~•••1•"4 .,,, ar~~ :!~r=111 
~,1• ....,..r.c,~. tr., na,,r ~, W1e1 ••tu i~ ~,er•••• 
••••ral 1,u, ati,~ ea,oa\ll'e ••••••• 

, Ge;;e;e:;x, 1::•1~• a.: p1:~-;•n1 Ae•i•ta•&e l&o•n1• 

• 

• • 
,., c,a,,110 ~Drr,,;;1, • h11'17 lffllallJII. 

(b) 

(c) 

. \ 

f!;pr;• Cnrr1e;U1 .(low 1n lnn) ecauall1 ln-U1Unr al"~ s,re­
yce1 Ju1t •• -~1 •••••10111 w1,1 a1 it.e Car.a,~•~ p:-o~.:: 

v1i~ ••• ,. 11 llllel a1 Duch in~. 

Ccis14911s, - The !oult. A:r1can ,1u, •1b11to1 11 tr.ovn to ca.11 
•• 1no1!1. OAly • 1!151114 1u~;,l7 o: lh1a ut,r:.al !:. ;iurc 
ton ve1 •••!labl,. cest or 11 vaa uaeJ tarl~•r in it.1 vorK 1r. 
non-JT04uct1•• oa,;,rlcen~,. For,~, 1&1,r 1r111cal 1n!1ct!or. 
1,at1 1r.10 the 1unr1, a lol1•1an •ar11i1 vao 1ub1i11u:14 te• 
cau11 ot 1i1 111th pu:1i1. J11 t1,re1 wert auch 1tra1rr.:er. 
ai!fftr an4 DOre 1la1i1e tftan tbt ooiton1 lout~ A!r1ca~ •ar1•~1. 
Pernapa becau11 of tt.e11 peou11ar11111. 11 ta• not r1•er. 
r1act1on1 ooaparable to obrJHt1le. JI pro4YC-4 aai1aio111 
be~1PI ~ut 414 not 1oca1111 1n ,a, 1,rainal a1r ,~t,1 nor cauae 
any t1bro1!a. Teat1 wv 1N1nr r•.w1tet vita a 1n1ca~ le.th 
Afr!can croc14ol1te wllh pt1J11ca1 •~acter11t1c1 •SA.!at!ft( 
e?-.ryaoul, . 
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C4) 

(1) 

Ct) 

<rl 

Cc) 

-.. 

MiPts&,al• • l11te. . . 
irraa;,;;, • ~1t~o h: ••r1 t .. ae,ee,oele MUet-_ Chleer9&1ioa 

Nial ooallDl&e4. :' • ;· •·· • • ~ • :· .. . . . . . .. ·. . .. . . . . .. 

<•> lo~..11:1 la i~t ra::ow1r.~ etll1ca1 ••~~•111ona ••n •• 1cr­
r1la11i w11a •aru11on1 1n eapac1i1 10 pro•oke I!••~• r,ac~!c~. 

.. . .. • 
.• ... 

.: .. · . 
• • •• I 
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.Si 9-C 

•.1 ;, 
~4 0 

A\&P' 

C&. 0 
114s 0 
.. .,. 0 

~"; 
..._., ,:o;• 

Croo14-

. • .. -,· - -·~ ~ ;.,,,~i 01,Rd 
, ...... -- ..... .. .. ·.,. 

11%14':! ~ '· ,~.-~ liiitt·=-·11.~ 1.,--~ .• . 
z,::c 
0 

P,~C4 

p.o;,; 
;1,:m 
P,Z2 
g.;,1 
t,;; 

Cc) 

)t,Z?! 
. - . •• r "'i;a-1· ,,,,, . ·-~~ ,,,.,., .. f,OII .·., .. ..... 

t,n1 A ' lihlG Q q:.· ... •'. . • . "•· .. • • .,,. '~ .•· It: C • • 

1,c:' 
. .. ... .. 

Aclll 1,91! 1;,w• o,;~ P,scc ..... . 
9,721 P,111 1,m, 11:111 • •••• P11&" . ' .... • 

1:,2;~ D,NC 1,nl P,ld . ;,., •13,MI ,, ? .. 
I . . .. ,.,z p,;2 91P A,tA 1,%1 0,11 

. -~. 
~ 

P,I" P,15 l11A 9,11 A,n . . 
'' . p,;a • . . 

.. 
.p,02 g.eg s.■ g,;t ... . .. p,;; . ,, 

.. . ·.~· ........ •· ·•·:•• 
Ac14 1r1aiua1 ot •llrf•IU. ftwee •• -~ . •. •• . ;.... . . . 
1 Or.e bov 1A '1l1&1e er ••••W•IIA ICL ••• NI aliw·.,;· 

P••rano, et r1_.. ni atl•• ••b 1na1&en1 11 N;ici, tu• 
101••· an4 u • ..,. .... - ~-,1111 &ai. 1,., .. ,, ••••. ~. 

11 tr .. ,c.n, Willa COz lNlllal .. ,......,. "'"' er 1111"-I J\6111 • ... 
1v1~1n11on1 ot ot1r7eo111, 11,n• .... ,, ,-nial ••~~,, .. 
•Uh 11~1rataa et 11U1a ea& ...... ,.. • .. 

• I 

Co11•14al a111111lu to•••' _,ra1su ne·etfHtl •t ••-­
•• 1t 4011 quirt&. 0a 111JNI~ 1m-,ntil1 e,ae,ell&M u 
ala1na b14r•t• •11111•n l1Wiaie ... u••••• le&Stt ..._ 
elop at t~• uual rai,. i1 .... lu i. tn1n11re11 ., .. ,&er II 
t1~r•1·b•••• ecate4 w1UI • later et a1UC1AII& •aet.J&rai, • 
UI l»Hft p:-OTK 1n lte ..... , ,ur,,. ., ,a., Ila••· ,, ..... 
•••• ooi ,::,o, llle1r •• ,..,,, ,. 1""11ai, 1111\lee 

<•> Leann .a1: ru1r, . 
: . •. 

lhon et.r1101!:1 t1Wftu4er ~ a11ron1 are ,r1ci11all11n,n. 
20 to 50 D10Z"OD flbr•• ••u•• ,,,1,al fl""°111. 
The et:,ci, ot lona,r •••• ••14 DOI M 111114 for t,c~~•a1 

.~ 

reaaona. ~ 

C~) CrJ■b&OI ooapletalJ •••'"'' iae t1'"111 ''"''"'"' ot L 
c~.:710111,. V1Ul le••., ,1na1v,. all •• ,.,1,, ,. ll'rllaC• 
ct!1app1ara. .-.· 
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• 

(a) Ctc;!,nl 'h••• 1ap1r1Dent1 to .. , 1oat:.n the ihtorr tta: 
••~••to,11 11 ••r1l1 •tenet 111111111 Ntult!:,r tree tr•• 
1!!!ca l1~•r1t14 1A the aolu11oa ot • ,111oa11 •11ou11. %t 
t~1• v•~• tna• a1b11to1,1Ue wart&,fbo\lll eau11 tl-ro111 1n 
any orran or an1 ,,,1111 tor Ult 1a,erialnt1 Ila•• 1tsown tbat 
1r.!•c~t4 a1011t,1 411101••• ln \bet• 1ooa\1on1. lovewer, lt 
401~ n,t c-u,e 1ue~ react1oD 1n &nJ 1Hatlon ,~i tilt lw-41 o~ • 
~ 1peuu. • .. 

•. 

.. . 

¥1 a.:-1 pnpo11r,r the theor1 ot D1:r.an!c1l 1r~1:1t!on wn1c~ le 
Dl~1ftllt4 onl7 1~ ,~. lYn(I '•=•~·· tt!I orran !I,~. or.l1 or., 
wt-.01e n~r:.el pt:.71111or1cal f\ulot1on1 1Awo!w1 a ~tb 4•r.•• o: 
oo~111tJ. Ea~1r!:1nt1 te11rn14 to pro.,. t~• n1c1111t1 tor &=:!er. 
1n th11 U11~ ba .-e tall~ tor 1,c~1cal reaeon1. 
For tr.11 lhtor1 to~, -~,11c1)l1, lt 1, DeClll&rJ ,~., ,~. 
t!":n-11 )t c=n:,nt~ate4 in lt.1 t:,,1 lel'Dlnal a1r IYbe1. lt ~ .. , 
~•!r. •~o~n t~•t 0~~1 ot:11ot11t ot ttt a1~11t1torc G!r.tr~:itt.::1 
r,~--r."i, the proper ph111oal 0Aaraoter11t1a1 to ln•~• ave~ 
local!:auon. lt 11 alao 111er.t!al ttai ~ f!ltz-1 1~.all p1r1~1: 
l=nt: 1r.c\l!r. ~,!or, :,4: t!1101.,,1 1n Iba 1-.a."'1£1 of 1;•c1,, 11u 
c!:1, rau,•,o~•· lt •.-.-:,:-1~::.1 411101.,,. 10 ra~14l:, tta: 14: 
tx1r:1 n, 1rr1tat1o~. D1!:1larl1 rap!4 eolution car •~~la!n 
1~ p~r:. ttt lac~ o: f!oro11a 1n orcana ot~~: t~•~ tr.e !.~~•· 

.. . . ' • · .. , 
.. . . 

,,. 
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Tt, !!=~•• ■ua: •• lonr en•~~ en'"-' t~•1 ••r.~:t •• •••~,,,:1 . 
•~r~o.:":~t~. ~t.,ftAto:jt:• ~•!.1 vr.lch w•:~4 ;rtvtr.t ••~:act 0: it.tit • 
ro.:":~. brc,,n 1"41 vu •• t •• , dtUcau c, •• 1 111;,;,ori:.nc tr.e a:.r '"==••· 
0~11rv1:1on :-.a, t,m,11t:-au4 ir:11t tfttH c,r.4! ~!or.1 art rtal1:ee 1n 
r·~!~•a P!ll tJ"tate4 V1 :h lent flirt a!\r)'IOU1t er.t t1)rol11 rtt\&l,i,. 
W!~~ :~• ot~,,. atb11:1ror= c!r.tra11 iftat t&v1 •••~ 111:1&, to:, or 
all c: ,~, p!'trec;.a:.1n1 ver, l.1c~ni a,.4 r,o t:.-r:,u,1 A•••lc~t:.. • , 

(c) lt tr.1 1rr:.:at10~ v,r~ cte=:.•al, f1r.t ••r~tnt!nt vr.11~ bat tr.• 
aA~t c~e:!:a: eoa~,,1~!0: •• cr.r1cot:.l,1h,.ai& uve al10 ••-••' 
t!~ro111. ine CNtftt4 earr1otll1 •ftcvC. have '4ttn acre ac::.we 
t~J.n 1~:a:t fl~r,1, .-~.a•• of the ri-eattr 1-.r:act uraa .,.. 
pc,,c to ~o~y :1~1••· Or. tht a••~&;t10A tr.at 1~.r,10::.:.,. l!kt • 
tr.:..ir:1, ••coo•• coattd vii.~• Ytl'J i~:.n la11r ot al~r.• on 
trta::ent v1ia collo~~•l 11\llllmaa bfdroa!4t, 1apac!t7 to ca.11 
t!~ro,11 ,~o~!4 •• t11tro1t4 s.t the 1111,A ••N 1t.ea:.cal _.~, 
1uce s., no: t:-.e 1u1. .-

(d.) •!':.• htlVJ ooaur.1 r1111lt~nr fl"ID ..... , •• 1, Ne1 toraat!on .,. 
partnt1J 4011 1to, ,,,,~, ruci:.an .-~, bert ,a, e::11:e a-, 
pro,•~17 •eohaA1c11 !or r••••na 11114. 

(e) Heat 11.1:n11111t to a:.;er 111•1111 11r.aa1·.ar1 • 11tn11 ,over to 1rr1:at1 INi 1: a110 alter• e111nt:.11 s,t.111111 ct.ua11,~1,,: 

(a) 

t~.:t a!~tct 1oca11,at1or. ot su r1tr11 ln ,,., 11ifflC•• 

1 

11 

~,llf'I 
:u~trc~l=~• - ~•~111:1 ,,na••• llkl :011 o:~,~ ~:.r.,ra:1.:.r. 
tt.!1 r11~Ht •n, ne: :.!let euaria wt11ch 1pec!t!ca::.1 :.n::-eu• 
nat1Yt I\IICtPl!~ll11J ,. tftt luhrtlt ,ac:.:.1:.11. :k.!a :.A­
r,otlcn aay •P•••4 tcr •,~•vi llltA beal1. :t, r••.l.lar.~ 
t1~n111 ac:,n111at•• t~a, aaue4 '1 ia, a:..Atral ::.•re. 

lor.-tv,,rc"10\II • ., no ,,. •• ,,,. fNCUftl1 lhaft lft anu1al1 
lnbal1n, ti.at• ot other k1MI, Oec111onal 1p!41:!:1 o~ 
Pftt\lP.IOA11 ec:·"""" ln O\IJ" 4•JII noat. ht ~fll art 4111 10 
.. thKI of bovl!ftl rather l!len to 41111; ""' eew a:.10 o••• 
1n 11Ata,-1t4 AJUU11. 

111·•. c,ac•r a: lrMK1 
•••• ;,-, .. ..!J . 

lo ea,erl:ldll vt1•1.,111pe4 10 t1•14at1 tr.:.1 po1r.: tvt 
01r1a1n "''"'°' •ucr••'• Ital •••1110111 ur actull1 ta•or 4t•t1opaeat of 111a1r1 ln 1111cep11~1, ,,..:.,,. 

1 In S-J1nta p1c1, ralN,111, rat,. oat, an4 toe• lw:, ,~r• 
are rar,. 

2 Vh•n lbtlt epeo1tl vere n•JtOlo4 io 2 lo i r•a:-t 1n• 
halat1on ot al~tllOt 4Ulle tht 1M14tftCI of \Aft£ t 0 •or 
va1 not 1Aor1a1t4. • _ 

.• . . 
. . ·-

--- ··--. .. .... . .. ··-- . 
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,. . 

. . . 
• .... 

-e-

~ lo:, 1trt!n1 or tmlte aiOt U , •• ,1., l11&1r1 •llUVI 
a~pll"tD'C CA\&lt. f 

• lluoh a ,,~atn er wb1tt m•• ••• un1ai,nii,u11, u,t !A 
,ar,e 1111'.ala:loa 1r.,ers.aea11 "1~ a1M1io1 • 

• •. 
a Ot l1 DlOe 1~.1:.111 lari£ .tllU. •• ~ .. :~, ,.,. 11 ,. 14 ur.u, ~ 

I C1v1lop1C Ullgnar.t IIIIIOraln lftt1r lqe ea& I It l&n . • 
fta4 1uaor1 1n ot~,r :IJ'IINI • 1u 1nuA1nu DJ.a Ji.~ .a 
tzsrao•s • 

tt.a i~• lnc14enc, et 1.., aa,aeer la~ laDI riwe .. -..,,.--. 
Vl'I o•tr 11 llaet IM o•era1e for UII iaiilla, tlaer .... , fff :. 
co:apara•l• ,e:-1e4a &Ill •••r i liUI lat auin• fe, -, etaer·cr.,_, ... 
•u• ea,oae4 to 1be pz"Mllea11r 1Mr1 e,e. ftltN NMetN ....... ' 
f1w1r 1-.u-._ 'CiMIOrt ali.~0\1111 , lilNI aN lllele &a lberl ea,e1 ... , 
to ot:-.er ,,11,,. . 
~·htH 0•112"¥a':!OU a.rt •111Ctlll9e ., Mt 1.,11181.Yt .. ,_ ..... el a 
1ar.11r t'Clnla:1n1 .. i!oa ltf •Mehl••'• lleJ .. .,.. la 
••••ral 1,1~1011=•· T~• elnia et••• vu•'•• .... in Ille 
•••••tot eaper1a1n: •• ,, uar et Ge ,u,n e&lt&& .,,... .. ,1, tie 
t,ra,r Vffl 11n"oua!!7 1u•1p11,11 ... , ••• ~ ..,."•' &a 
th•,~,, tor 1onr1r th,n ,a, 11 ••Ille .,,.....,1, .... .., •• 
Jro4~•• un1 ·tucc:-1. •aiu•• ••n • -•,-•• navele er ,ae ... 
11r11n an4 aft ,r.d no Mallll" NftU.11 eape ... le etaer &11111. 
Ji 11 ... ,.. lllel :~i, IX~lrl■lftl ... M r,, •• i .. llll&er ,..-,rlr 
e1ntroll14 eon~!l1ou :o &eleniae vtse,a,, .,,,1111 a11ua~!, t•••n 
c,nce~ pt SU 111111. 

xi R& 11;11ux 

\ 

Car .. -s,i ,, t111rcSJs~ ln aA1aa11. tu 11c!£1n11l Ceai~ • .,.. 
t~~= tu laDI ··~··· .. ,•lib 1A -~l ._... , .. , 1.-.talalllft ,a;er,­
Dt:111. 
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• 

. . . • 

u -:n, ltftf t1br11 n1: -. i~!n 1:.~~r. Cl-~ M1:rcr.1) 
eno~,b (u.n41r 10 ~1cron11) io ~• 1i=a1,~. 

U1 Yer1 wri f1tr•• (WIiier 3 K1cron1) ,rt pract1:a~l1 

(b) AJM•Ab~ru Stos,o;pupn ICW IIKIJ" ,,uc,. 

•~1ntl7 it11 taeior 11 low,r iJaaA 1~ lbt •••• ot ,~1:1 
eo:;1ct1M ot pu\&lar alftenla •I •llloCa ot 11i!cat1cn are 
D11ltM!lll• . • ... ~ ,, 
l !be 19t'9CI elu4Ut fuUI leal"'""ioo ~1ftllJ' 10.i:~ 

111 Ct ~ 11:tn U-f•loe tul .... ._, 40 .UU011 ~:.::..1 
,-r ••· ti. et air. .s.a· .... n1nun·••u114 t111n111 
w111,1, io iu wet.,, Sa IO le It alr.1111. for eoa;,u11oa 
it.1 a•tragt iapla&tl' MIIDII ill aa _,.,.iae~t •U~ ,-n 
CNU'tl Wal 120 ld111oft ,arl111te ,.. 1\1. n.·&114 f1ffll11 
~•••1o;»t4 a, a11o1.1i "- ..., rai,. ~ . ; :· - . 

• • • • : -:-:-., •.. • a 

11 love~tr, la;1ftfff eountt art &icepl1•1·1atcau11 ~ 1h11 •• 
.. tho4 or ... ;,11nc ••n , .. r1,r11, ~ca.,.,,~. 111~:.:u~: 
,11:en:1 1n tae 4.a11 .,. 11U101t4. •·~··· •. • • . . . . .. 

11:. laDp11nr v1ih •• e1ntN11&111 ,r,01,1,a,or 11 a c-~ct ~er, 
1!t1c11n; Nani of eoU,011111 lltn1 tl'N a1r-bcrr.1 •••· 
,-n11on1. S.,ltt tr= eur IOIII f1we UMttoa no• 
lhOWM 11-.. i Ult 4~11 la UII all' NalaSae4 ~2.1• If t1•r•• 
tev et wtl!cta bl& •111 N11"t14 W lftllte4 in Cl 1--,!ftftl' 
1ac:,1t. 'l'lle latier ••;,W J.ars•11 Ille &Aen p-amalar JNU'U• 
•1••· . 

• 1w Al er&1nar111 -,10114 ,rnlpltater 1aopl11 .,., v11rt,~ er.I 
the n1\\li1 espr111,t 111 at• per euu toot ot air. ttsert 
11 - ••n• et 00A9ffl1AI 111Ch ••1~•· ,.,. m&MH or 
pu-111111 pa:rt1nlui, --• \Utt 9817 1ll 1111, Iba~• an¢ 

··.,..1,1, pn11r. • . 
. ·!, .. • ....... 

• l1nllantou1 ••~&>1!111 •1111 ,ree1pltator ar.4 1ta~ 1&• 
_.,.. ,1,u.,. u, ftlPHU•• •al•• ot 0.15 CC an4 6w &11-
Uoi pertl1l11 ,-r ■-'1• fNt ef w. . . 

•1 •11,onUoallJ tbt .._,, lalta of lla&U"4 wo\ll.4 be 1:.:~,r ~• 
11\111._tl' or "1fht of flllrolal tleHAII lA it.I 4.a1t. 

--------------------·-·--· .. - • ·•-•·. ,__, _______________ ,__ __ 
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. . .. . .. -. . ... . . . . . . ... .. _.,... .. . . ... . . ........... . 

• • 

••re-,s t.eara,,a ;;;u;z 1nA1r PrtGJ m:a ♦•ltt•ss• 41•a1;11&1~ 

za. 1 ma emme;• 

J Swua faltl:l-c, • a 1'11111 el a auletl1 ~ %Uuln1H 

I X-r17 fa:-:.,... ia •-••••11, ZUull"alet 

3 AaA an4 11 .. ral Yala1 la •we MM•IMia 

• CoD;!!c1i~oa1 et Aa1M111111 

Ca) h111;~1-11111 le Ute111oa 

l ':11-•r•.i-
1! lo~.-•.aNn..i..a 

,~~ eua,r 1t IJII 111111 

I l111~lU11, 1aue1 ,,_. ...,..-l ... wllh 111110111 

I Dl.,_•~• 

Ca) ll11e,-y et a&o4Uto ••.-••• Co> x-r•> ~~la,.,,_.. 
Cc) ,~111.,1 taaa1aa110a 
(4) AINIIOt!I NU•• la.,__, •• IM1r 11rn1r11ar.ct 
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• 

-

-

(2) 

Ca) %n~alat1on ••~=•w• to plar.t 4~1i,. 
(~) lr.!•=~~=n 1nto 1~1• th:":-r~ traer.ta c: ~~• :~~•r•~• • 
(c) ln~e::!on of v-r• 1Un1ral1 1nto ot~,r or1ar.1. 

2 .,,:!ti ·~•=•;~!~111\7 

Man, r.a!nta p!£•, n1:ton1, eau, vl"~t• c!:t a:., :-a:, 
40fl • 

~ ,,cul1ar C~..ara1t1r111111 of Aa~11to1!1 

un~111al looa11aa1on ot IMflOt!l• t!tr, !r. l~nr1. 
Kate o: n1u!tant 1111.ae rtact!cn aor1 ra~!~ i~.ar. ,~ 
ouar:,. 
1,,011oa to a,U,,10111, .. , ,rorr,,11•1 a:i,r 1a;o1~• c•••••: araln ,a. r..-1r11 ot ,~, 11,uat!on 1n 1!l!co1!1 
..... :=111 lo4!•• 

1 Coapo11:11n all4 uusn, or tonat1or.. 
11 C:c.u-,nce 1n 41tftrent 1p1e111. 

1!! r,:--at1on 4011 r.o: peral.tl 41•1lo;:1r.: o: t!tr.1: 
1• Orad\&al 41••Prtaranc, a:i,r eapo•-r• c1a111. 

Ca) Car.1&1ar. Cbr71ot!l1. 
(t) A:!&o~a Cu11ot!~,. low 1r,~. 
(cl Cn:~.:::i!!t1 

1 Bo!1•!ar. •~•e1Mn, 1t1tt an4 ela1t!c. 
u lout~ Atr1oar., Ntt ar.4 n,a:.~1,. 

(t) Ar.~~0;~1111,, 
,,, Aaot1\1. 
(t) Tr1::·Ut1. 

a i::"'' ot Control M!n1ral1 

(a) 

(':I) 
Co) 

Orar.r.~~&r !1rp1~1n1, ••~• o~r.1:&l ao:.:.01!:!:~ 11 
1m-11ou:.1. 
011!1 Wool,• 17n:t1:!c 1!l!cat1 t!~r,. 
Br-~,1~,. • r1•ro~• ucn,11..: b1uoa141 al=o1: :r,, c: 
11lia4 

e Chl91cal eo:po11i1on ot Aab11t!ton ll!n1ral1 ln a.:at!=~ ic 
1ff1taUOA, 

(a) lot~1nt ln coapo11tlOA oorre1ate4 w1tb rt1at!we 1~~!ta: 
1apac1:1. • 

(,) Prtllll1nar1 ac14 trtai .. nt 

1 My4rochlor1c aol4 
11 CarDon!o ao14 
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(1) 1::,,,1 ot '111111111111 

1 ,a,,1oal '"P•l'i111 lD a.ia,1 •• ,. Zrr1i11i,r. 

!., Wftflh or t1111rt 
,, lfte11 of Cna~r-c 
t) Keal lrealaeni 

I lat.re AM ~~r..1t11uce tf Aao,1:1111 lo&1 

Ca) ronauoa 
,~, Proiectl•• ,tr .. , pr.., .. ,1., tvia,r 1rr1:111en 
<•> u1:111a,, ,01u1111, u 1111• 

I flaeorlH et Milon et MMelil ... "1ura11 

10 

ll 

l:? 

13 

(a) ChtDlcal - r1a1oa, rar 1eu1&eru, lnY1:.1& 
<•> Keciwu,a1 - u,er1aeala1 &t•a1,,a,~•• ,t. 

Cc:pl1Call1n1 
. 

Ca) 1~tect1c~. 1.Dar1ule111 a"4 oifltr ••r~1,111 
O•> Cancer c: 111111 • es,1naea1ai Ula •wc11111•1 ._., •t: 

fl"OTlft 

~1Ht!l!iy 

l1e1ni1al r,a1v11 •t laaaruwa lapoavre ,., tan,r1 
(t) 

Naive ot •,: • 11 .... ••--••' an& 1111 
Ai:,1,ur1c M1a1rau1u • ,...._,!)· :.1111,r n.a~. tar 
t11.ar':1 

i i .. , ..... , •t ........ '---•· ... ,1,-. .. , ... 
vhllJI .. ,, Ml MUHi 1M =t'"'II nlfl'tl 

11 t.10-:n,1ais., ~'ft'•'-"--1 .. ,nf 11Ul1 M 
.. 111o, ... , '9 llltl , .. 

(o)·:,.~rat~=~ et &a,-,.,. 
l1coo::1n~a11e~• tor• lew llaMAN er late A1u,,~,,~1 =••· ·•~ti-au:~• o: MMllel hal 

(a) Th, ~•!•1r:111a1 ,,...,.,et•,, I ai:.~~•r. ,,r,11~,. 
~,:- -~ t~. 

(It) Vor& u,;oa hUtr ••taef er ••pllftl 

(o) =•c,,a111 tor ,o.,.,.1•n et re,~t• w1t~ l•r•r r~r.&111i1, 
111 eDplOJffl 

1t Pr••1ni1011 

<•> C~1mcal •an• no, ,ruU1al 

............ 

. {~, ~, 
.. , 

l ,. 
1~' J 

r, 
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Ct) • 
l Ac!eo,~• ne.e11ar1 le &11101•• tlm-t 1r. 1\11\1• wcr1• iJ•.ar. At~uie1111 

11 Al\ia1n'.l:I The~•P11n1~111abl1 111 Ch11t rt11anct 1t!11 u:,on 4Ylt prt•tni11n v1~~ ,,-01al 1apna1!1 u,-n in, 11,~ov• 1oa,-n1Ai1 
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OUTLI?:E Qr PROPOSED Mm~OG?.A?S .Q!! iSB::STOSlB . 

. -

Sereneo Laboratory Study un~er O~ant troc Aebeetoe Aeeo9!at1on 

PAP.Tl HUMAN A,S3£STOSI5 

I Bum.an PatholOE1 - a atu.dy or 2S autopay ~aee~Illuatrated 

2 X-rat Pattern• 1n .abea~oe1a, Illustrated 

3 .A.an a.nd M1ner&l Values 1n Bu:an "-abeatoa1a 

~ Cocpl1cat1ona or Aabeatoe1a 

(a} Suace~t1b1l1t1 to 1ntect1cn 

•• 1 'l'uberouloua 
. 11 Non-'l'~'berculoua 
111 Cancer er the lur.g 

~ D1aabl1l~y, caueea 1u~ coc?a.r1aon with eil1eoa1a 

6 D1&£nOl1a 

. . . 

(a) History or adequate ex?oaure 
(c) X-ray tllc ?Attern 
( c) Phys!. cal exa·c1n.,_ tl.o.n 
(d) Aabeatoa1a bod.lee 1n 1putu::., their a1g-~t1c&nce 

.. 

i 

: 

. .. 

. . 
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-

I Methods 

(a) ln..~alat1on ex?oeure to plant duets. 
(b) Injeot1cn 1nto lungs th.rou.gb trachea or, pure o1nerals. 
(c) Inject1on or pure z:cj.nerala 1nto other organa. 

2 ~,ec1ea 5uacept1b1l1ty 

Kan, gu1nea p1ee, rabc1te, cat1, vhl.te :1ce and rate, 
do£•• 

.3 Pecul1a.r Ch.e.raoter1et101 or A.sbeatoa1a 

Onuaual local1:.a1on· ot chryeot1le fibre 1n lu.n~a. 
Rate o! resultant t1aeue reaction core rap1d t~ to 
cu.a.rt:.. 
Reaction to chryeot1le not progreea1ve after ex;>oaure 
cea ■ ea; again the reveree 0! the a1tua.t1on 1n ail1cos1a. 
A.abeetoa1a Sod.lea 

1 Cocpoa1t1on and =ethoda or to:--at1on. 
11 Occurence 1n d1!!erent apec1ee. 

111 For::iat1on does not parallel developcent ot t1broa!a. 
1T Gradual disappearance atter e~poaure ceaaea. 

, Cocparat1ve E!!eeta or D1tterent ~best1!or~ minerals.· 

(a) Canadian Ch.ryaot1le. 
('b) Ar1:.ona Cb:yaot1le, low 1rot.. 
(c) Croc1dol1te 

1 Bol1v1an •?ec1cen, at1!t and elastic. 
11 South Arr1oa.n, aort acd !lex1~le. 

(d) Anttophyll1te 
(e) A.coa1te. 
(!) Trecol1 t~. 

... . 

• 

~ trtecta ot Cont~l M1nerala 

.. 
(a) 

(b) 
(c) 

Orannular 5erp~n.t1ne, ltiCe che:.ice.l OOC:~Oa1 t1on as 
chrysotile. . . 
Glaaa Wool, a synthetic ell1cate t!bre. 
Bruc1te, a tlbroua :aenesi:.1: byd.:-oxi~e almost tree o! 
11llc~ 

~ Che:1cal Co:poa1t1on er J..sbeeti!o~ c.!.~era.la 1n Relatlon tc 
Irritation. 

(a) Notting in co:poe1t1on correlated. with relative 1rr!tAt! 
·capac1 ty. • 

(b) PrelicinarY acid treat:ent 

1 Bydroehloric ae1~ 
11 Ca:bonio ao1d. • 

. 
f 

' t • 

i 
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• 

(c) E!!eota or Alu:.1num 

7 Phya1oal Properties 1n Re1atlon to I:-r1tatlon 

!a) Length ot !!'bre 
b) E!!eot ot Cruab.lr:,g 
c) Heat treat=ent 

8 Nature and S1gn1f1oa.nce or >..acestoaia Body 

(a) Tor:iat1on 
(bl Protect1ve e!feot prevent1ng !u:-tner 1rr1tat1cn 
lo) Olt1::ate eolub1l1t11n t1eaue 

9 Theoriea ot ADt1on ot J.abeat1!o~ M1nerala 

10 

ll 

12 

(a) Checical - reaaona ror cone1d.er1ng 1nval1d. 
('b) Mechanical - experi.:ental de~natrat1on ot. 

Cocpl1cat1ona 

(a) In!ect1on, tuberouloa1a and other var1et1ea 

• 

(b) Cancer or lung - ex;,er1:ental data 1uggeat1ve but net 
proven .. 

D1aa'b1l1t1 

Eaaentlal Features or F.a~a.rdous Exposure 

(a} Nature or duet - t1broua component and e1~e ·raotor1 
. ('b) At~os~her1c Concentrat1ona - proba'bly lower tun tor 

quart:. 

. .. . 

1 Inadequacy c! 1tandard 1::pi~er aa.cpl1ng method. • 
vhic~ doee not ooll~ct the ~~erou1 !1'brea 

11 tlectroatat~c prec1p1tat4~aa:pllng prerera'ble but 
me~hod. must be cod!.!l.ed. 

(c)·~at1on er E.xpoeu.re 

13 ~eoo:.oendat1one tor a Nev Standard or Sate AtQQapher1c Con­
centrat1one 0! Asbestos Duet . 
(a) The ~~as1-o!!1c1al etand.Ard-o! 4 to 5 c1l11cn part1clee 

:,er cu. rt. 
(b) Work upon 'better cetbo~ of aa::pl1n& 

(c) Nece~s1ty tor co:pe.:-!aon o! resulte v1th X-ray find.ingi 
1n er:ployee1 

14' PreTer.tion 

(a) Che:l:al ~ea.na not ~r~ct!cal 

• 
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·""· . . 
,,,, 

,, 

. ,. , . 
• 

-

2 MD tii#: n1n,r,; v a;l:tu .u Peen kDC• • 
3 Se;;;;,,;1,1.: +e1r1sa111 

(a) •~••IJl1t11!tr le lnt1e11on 
1 hA1n"1ou- ll1fb 1nc1i ... , la S.SU• 1aper1,ac1 u: 

&1iapllea1.C ln •_..•1• et __.1,aa ,.-,,. 
•••11••1• awio,., ■ia,11111■ ._,,.~ '99aue ot ••l• 
Nlloa ., •lff1al. 

1:. 1oa-:1i1,ernl•-- TIit •- NalN ,nlealJ a,siu11 
eulllt •• ellHILtl. '1 ...i,111 •t 0-

• ••lllffl .. -• ...... wu1ur1 • 

• 

• 4 ;;.ut;;;. iX 
c11r.ual ••·~1r:. •net aurrui1 ltlat ,ni, &11e,1~ .. '-•'-•!• 11 
Dan1:•ct•t •1 1111 tlr1x!~ l•rl1 ll'&aall■ lllaft 8 eeffe■,Oft41ftl 
••rr•• o: ,11100•1•• haJI ,:.ea,1111, la ••'-•10111 1, &we 10 
411,111 ":. 11-.111 iu 1Wlr■ • •' ,. •"•....., 11ean •1•••••. M 
J_~ 11111011■, ••••1•:•4 pu1Nllal'11ate111oa laerta■11 tr., ... _.. w 11•1r:.11 ot Ut -., t1•r~11a •lift r1■111i~i a11tat1&al!1n ot 
411■~:.1117. :,,r, 11 "-"'"~••'•••tor • •••tul ,ts1e101er1eal 
■ t'-'-1 et pulaona~, ,~nc:~on la••'-•'••'• et •arr:.ac ... ,n:,. 
Un4011t1 .. 1,. there are _, Ala,uaa•1• ••••• wna no e!p:.t!Nd 
41aa11l!tJ. 

I R1fCiei•if 4tpen41 9'tft llli'tl t•tere. 

Ca) 

\ 

H:.,ior, of e41r.aau 1spo1v1, 11eull1 I 11 I ,,.,.,. n ... 
i:.=•• lor.Jtr, ai work wfttrt INttft iht oon11ntrat1oA ~ 
C~&J'ACltr ot ir., ·-·~••t••· &1i11t art ba&al'UIII. 
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• 
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7 

---------
• ... --.. ····--' 

1 r1~r•• 11t• ohr7eo111, t1a•1r.r • 1erta1n C•rr•• or tleS1b!:!t1 
ar~ ela1i1c1t7 ac~=l.l•t• v1t~A 1r.e t1a,el a!r ,~•••: pan~!ar 
4Ytl 11 aarr1et tm-~ oa an4 11 w14elf Hat:ere4 ~"llr. the 
le~u! air 1paoe1. • 

(b) Rate ar 11••• reac~!on to a11te1101 11 ao~ ■ore rap14 It.a~ 
to ao aotl•• d~•t 1a, quar:,. 1,1Aenoe1 ot.tc,-..at1on •~P•u­
•• 1oor. a1 1ur:1a11nt oonoentratloa et t~•• baa looa!!&1~ 
·1n 1p101:10 areu; vita ...,.i,, Ibero 11 a 1&11111 per!o4 or 

(1) 

(4) 

aont~.a. , 

leact1on to aal»e1to1 4ooo •' Jll'IIN'•• • •-••t1on et eapoe-
v,. J0\1111 ..... 11HIII 11181 ., iaYe , ...... 11n1r .. ,, &t.4 
'-•=•• art &en,, 1t111 iu er• et &awol• ... at , .. n .. ,1 111 
1111. la 111100111, tba-1011111 _.111,1 '9coaa larr•r after 
ea;,o1un ••u••· 
Aa'91to111 lo4!11 ,re• 1peeltl1 1w11■1~u1 et ttJ.1 ton et 
pn1..a:ooouo111. The1 are._ le a ur:111 et proleln all& Sina 
u;cr. n.e 1vf••• ot 1 ... 1 .. '""'• l'llaN ~• 111,, ,.,. 
otter &HIii IO &a71 or NDIMI Wllll 1111 11Nue.- i:u, IN lhll4• , 
ant 1D DU Ul4 ~-· ,111, , ••• .......,. ... I··••> INI 8\IC9' 
1.u-r,r 1n 1t1 tor=Pr p2"01te~1, heauae tu 1arrer 11114 111' ,._, 
ae=1t 1ar;,r r1w,1. 1n oat,. r•••110 8114 ■101, tften 11 u 
atrp1c1l ooat1nr ot a,.., ot tfte t1we1 att,r aucn lone•~ r111-
4er.ee 1a ,~, 11,1.91£1: 1n ra11 &114 ... 1 M '-4111 ••~14 •• 411• 
co•eret. • rna p11rarraJ:ta I ll 1• .,,....., Ulat ~11r occ:.rer.ce 
4011 net parallel 4•••11111eni ~r r1 ... ,1,. Jn 1~.r 1r.;1c~!or. 
••~•r!=•~~. ita• llo41•• Ila••_, ~•••1•"4 .,,, ar~~ :!~r=111 
~,1• ....,..r.c,~. tr., na,,r ~, W1e1 ••tu i~ ~,er•••• 
••••ral 1,u, ati,~ ea,oa\ll'e ••••••• 

, Ge;;e;e:;x, 1::•1~• a.: p1:~-;•n1 Ae•i•ta•&e l&o•n1• 

• 

• • 
,., c,a,,110 ~Drr,,;;1, • h11'17 lffllallJII. 

(b) 

(c) 

. \ 

f!;pr;• Cnrr1e;U1 .(low 1n lnn) ecauall1 ln-U1Unr al"~ s,re­
yce1 Ju1t •• -~1 •••••10111 w1,1 a1 it.e Car.a,~•~ p:-o~.:: 

v1i~ ••• ,. 11 llllel a1 Duch in~. 

Ccis14911s, - The !oult. A:r1can ,1u, •1b11to1 11 tr.ovn to ca.11 
•• 1no1!1. OAly • 1!151114 1u~;,l7 o: lh1a ut,r:.al !:. ;iurc 
ton ve1 •••!labl,. cest or 11 vaa uaeJ tarl~•r in it.1 vorK 1r. 
non-JT04uct1•• oa,;,rlcen~,. For,~, 1&1,r 1r111cal 1n!1ct!or. 
1,at1 1r.10 the 1unr1, a lol1•1an •ar11i1 vao 1ub1i11u:14 te• 
cau11 ot 1i1 111th pu:1i1. J11 t1,re1 wert auch 1tra1rr.:er. 
ai!fftr an4 DOre 1la1i1e tftan tbt ooiton1 lout~ A!r1ca~ •ar1•~1. 
Pernapa becau11 of tt.e11 peou11ar11111. 11 ta• not r1•er. 
r1act1on1 ooaparable to obrJHt1le. JI pro4YC-4 aai1aio111 
be~1PI ~ut 414 not 1oca1111 1n ,a, 1,rainal a1r ,~t,1 nor cauae 
any t1bro1!a. Teat1 wv 1N1nr r•.w1tet vita a 1n1ca~ le.th 
Afr!can croc14ol1te wllh pt1J11ca1 •~acter11t1c1 •SA.!at!ft( 
e?-.ryaoul, . 

Sumner Simpson's Secretary to Vandiver Brown Acknowledging Gardner's Outline of a Monograph on Asbestosis…
ACL Doc 13583 · Page 21 of 29

Published by AsbestosClaims.Law

asbestosclaims.law/library/13583/21

https://asbestosclaims.law/library/13583/21


•. 

C4) 

(1) 

Ct) 

<rl 

Cc) 

-.. 

MiPts&,al• • l11te. . . 
irraa;,;;, • ~1t~o h: ••r1 t .. ae,ee,oele MUet-_ Chleer9&1ioa 

Nial ooallDl&e4. :' • ;· •·· • • ~ • :· .. . . . . . .. ·. . .. . . . . .. 

<•> lo~..11:1 la i~t ra::ow1r.~ etll1ca1 ••~~•111ona ••n •• 1cr­
r1la11i w11a •aru11on1 1n eapac1i1 10 pro•oke I!••~• r,ac~!c~. 

.. . .. • 
.• ... 

.: .. · . 
• • •• I 
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• 

.Si 9-C 

•.1 ;, 
~4 0 

A\&P' 

C&. 0 
114s 0 
.. .,. 0 

~"; 
..._., ,:o;• 

Croo14-

. • .. -,· - -·~ ~ ;.,,,~i 01,Rd 
, ...... -- ..... .. .. ·.,. 

11%14':! ~ '· ,~.-~ liiitt·=-·11.~ 1.,--~ .• . 
z,::c 
0 

P,~C4 

p.o;,; 
;1,:m 
P,Z2 
g.;,1 
t,;; 

Cc) 

)t,Z?! 
. - . •• r "'i;a-1· ,,,,, . ·-~~ ,,,.,., .. f,OII .·., .. ..... 

t,n1 A ' lihlG Q q:.· ... •'. . • . "•· .. • • .,,. '~ .•· It: C • • 

1,c:' 
. .. ... .. 

Aclll 1,91! 1;,w• o,;~ P,scc ..... . 
9,721 P,111 1,m, 11:111 • •••• P11&" . ' .... • 

1:,2;~ D,NC 1,nl P,ld . ;,., •13,MI ,, ? .. 
I . . .. ,.,z p,;2 91P A,tA 1,%1 0,11 

. -~. 
~ 

P,I" P,15 l11A 9,11 A,n . . 
'' . p,;a • . . 

.. 
.p,02 g.eg s.■ g,;t ... . .. p,;; . ,, 

.. . ·.~· ........ •· ·•·:•• 
Ac14 1r1aiua1 ot •llrf•IU. ftwee •• -~ . •. •• . ;.... . . . 
1 Or.e bov 1A '1l1&1e er ••••W•IIA ICL ••• NI aliw·.,;· 

P••rano, et r1_.. ni atl•• ••b 1na1&en1 11 N;ici, tu• 
101••· an4 u • ..,. .... - ~-,1111 &ai. 1,., .. ,, ••••. ~. 

11 tr .. ,c.n, Willa COz lNlllal .. ,......,. "'"' er 1111"-I J\6111 • ... 
1v1~1n11on1 ot ot1r7eo111, 11,n• .... ,, ,-nial ••~~,, .. 
•Uh 11~1rataa et 11U1a ea& ...... ,.. • .. 

• I 

Co11•14al a111111lu to•••' _,ra1su ne·etfHtl •t ••-­
•• 1t 4011 quirt&. 0a 111JNI~ 1m-,ntil1 e,ae,ell&M u 
ala1na b14r•t• •11111•n l1Wiaie ... u••••• le&Stt ..._ 
elop at t~• uual rai,. i1 .... lu i. tn1n11re11 ., .. ,&er II 
t1~r•1·b•••• ecate4 w1UI • later et a1UC1AII& •aet.J&rai, • 
UI l»Hft p:-OTK 1n lte ..... , ,ur,,. ., ,a., Ila••· ,, ..... 
•••• ooi ,::,o, llle1r •• ,..,,, ,. 1""11ai, 1111\lee 

<•> Leann .a1: ru1r, . 
: . •. 

lhon et.r1101!:1 t1Wftu4er ~ a11ron1 are ,r1ci11all11n,n. 
20 to 50 D10Z"OD flbr•• ••u•• ,,,1,al fl""°111. 
The et:,ci, ot lona,r •••• ••14 DOI M 111114 for t,c~~•a1 

.~ 

reaaona. ~ 

C~) CrJ■b&OI ooapletalJ •••'"'' iae t1'"111 ''"''"'"' ot L 
c~.:710111,. V1Ul le••., ,1na1v,. all •• ,.,1,, ,. ll'rllaC• 
ct!1app1ara. .-.· 
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.. 

• 

(a) Ctc;!,nl 'h••• 1ap1r1Dent1 to .. , 1oat:.n the ihtorr tta: 
••~••to,11 11 ••r1l1 •tenet 111111111 Ntult!:,r tree tr•• 
1!!!ca l1~•r1t14 1A the aolu11oa ot • ,111oa11 •11ou11. %t 
t~1• v•~• tna• a1b11to1,1Ue wart&,fbo\lll eau11 tl-ro111 1n 
any orran or an1 ,,,1111 tor Ult 1a,erialnt1 Ila•• 1tsown tbat 
1r.!•c~t4 a1011t,1 411101••• ln \bet• 1ooa\1on1. lovewer, lt 
401~ n,t c-u,e 1ue~ react1oD 1n &nJ 1Hatlon ,~i tilt lw-41 o~ • 
~ 1peuu. • .. 

•. 

.. . 

¥1 a.:-1 pnpo11r,r the theor1 ot D1:r.an!c1l 1r~1:1t!on wn1c~ le 
Dl~1ftllt4 onl7 1~ ,~. lYn(I '•=•~·· tt!I orran !I,~. or.l1 or., 
wt-.01e n~r:.el pt:.71111or1cal f\ulot1on1 1Awo!w1 a ~tb 4•r.•• o: 
oo~111tJ. Ea~1r!:1nt1 te11rn14 to pro.,. t~• n1c1111t1 tor &=:!er. 
1n th11 U11~ ba .-e tall~ tor 1,c~1cal reaeon1. 
For tr.11 lhtor1 to~, -~,11c1)l1, lt 1, DeClll&rJ ,~., ,~. 
t!":n-11 )t c=n:,nt~ate4 in lt.1 t:,,1 lel'Dlnal a1r IYbe1. lt ~ .. , 
~•!r. •~o~n t~•t 0~~1 ot:11ot11t ot ttt a1~11t1torc G!r.tr~:itt.::1 
r,~--r."i, the proper ph111oal 0Aaraoter11t1a1 to ln•~• ave~ 
local!:auon. lt 11 alao 111er.t!al ttai ~ f!ltz-1 1~.all p1r1~1: 
l=nt: 1r.c\l!r. ~,!or, :,4: t!1101.,,1 1n Iba 1-.a."'1£1 of 1;•c1,, 11u 
c!:1, rau,•,o~•· lt •.-.-:,:-1~::.1 411101.,,. 10 ra~14l:, tta: 14: 
tx1r:1 n, 1rr1tat1o~. D1!:1larl1 rap!4 eolution car •~~la!n 
1~ p~r:. ttt lac~ o: f!oro11a 1n orcana ot~~: t~•~ tr.e !.~~•· 

.. . . ' • · .. , 
.. . . 

,,. 
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... 

• 

•. 

------
_,_ 

- ·------­
••• J 

Tt, !!=~•• ■ua: •• lonr en•~~ en'"-' t~•1 ••r.~:t •• •••~,,,:1 . 
•~r~o.:":~t~. ~t.,ftAto:jt:• ~•!.1 vr.lch w•:~4 ;rtvtr.t ••~:act 0: it.tit • 
ro.:":~. brc,,n 1"41 vu •• t •• , dtUcau c, •• 1 111;,;,ori:.nc tr.e a:.r '"==••· 
0~11rv1:1on :-.a, t,m,11t:-au4 ir:11t tfttH c,r.4! ~!or.1 art rtal1:ee 1n 
r·~!~•a P!ll tJ"tate4 V1 :h lent flirt a!\r)'IOU1t er.t t1)rol11 rtt\&l,i,. 
W!~~ :~• ot~,,. atb11:1ror= c!r.tra11 iftat t&v1 •••~ 111:1&, to:, or 
all c: ,~, p!'trec;.a:.1n1 ver, l.1c~ni a,.4 r,o t:.-r:,u,1 A•••lc~t:.. • , 

(c) lt tr.1 1rr:.:at10~ v,r~ cte=:.•al, f1r.t ••r~tnt!nt vr.11~ bat tr.• 
aA~t c~e:!:a: eoa~,,1~!0: •• cr.r1cot:.l,1h,.ai& uve al10 ••-••' 
t!~ro111. ine CNtftt4 earr1otll1 •ftcvC. have '4ttn acre ac::.we 
t~J.n 1~:a:t fl~r,1, .-~.a•• of the ri-eattr 1-.r:act uraa .,.. 
pc,,c to ~o~y :1~1••· Or. tht a••~&;t10A tr.at 1~.r,10::.:.,. l!kt • 
tr.:..ir:1, ••coo•• coattd vii.~• Ytl'J i~:.n la11r ot al~r.• on 
trta::ent v1ia collo~~•l 11\llllmaa bfdroa!4t, 1apac!t7 to ca.11 
t!~ro,11 ,~o~!4 •• t11tro1t4 s.t the 1111,A ••N 1t.ea:.cal _.~, 
1uce s., no: t:-.e 1u1. .-

(d.) •!':.• htlVJ ooaur.1 r1111lt~nr fl"ID ..... , •• 1, Ne1 toraat!on .,. 
partnt1J 4011 1to, ,,,,~, ruci:.an .-~, bert ,a, e::11:e a-, 
pro,•~17 •eohaA1c11 !or r••••na 11114. 

(e) Heat 11.1:n11111t to a:.;er 111•1111 11r.aa1·.ar1 • 11tn11 ,over to 1rr1:at1 INi 1: a110 alter• e111nt:.11 s,t.111111 ct.ua11,~1,,: 

(a) 

t~.:t a!~tct 1oca11,at1or. ot su r1tr11 ln ,,., 11ifflC•• 

1 

11 

~,llf'I 
:u~trc~l=~• - ~•~111:1 ,,na••• llkl :011 o:~,~ ~:.r.,ra:1.:.r. 
tt.!1 r11~Ht •n, ne: :.!let euaria wt11ch 1pec!t!ca::.1 :.n::-eu• 
nat1Yt I\IICtPl!~ll11J ,. tftt luhrtlt ,ac:.:.1:.11. :k.!a :.A­
r,otlcn aay •P•••4 tcr •,~•vi llltA beal1. :t, r••.l.lar.~ 
t1~n111 ac:,n111at•• t~a, aaue4 '1 ia, a:..Atral ::.•re. 

lor.-tv,,rc"10\II • ., no ,,. •• ,,,. fNCUftl1 lhaft lft anu1al1 
lnbal1n, ti.at• ot other k1MI, Oec111onal 1p!41:!:1 o~ 
Pftt\lP.IOA11 ec:·"""" ln O\IJ" 4•JII noat. ht ~fll art 4111 10 
.. thKI of bovl!ftl rather l!len to 41111; ""' eew a:.10 o••• 
1n 11Ata,-1t4 AJUU11. 

111·•. c,ac•r a: lrMK1 
•••• ;,-, .. ..!J . 

lo ea,erl:ldll vt1•1.,111pe4 10 t1•14at1 tr.:.1 po1r.: tvt 
01r1a1n "''"'°' •ucr••'• Ital •••1110111 ur actull1 ta•or 4t•t1opaeat of 111a1r1 ln 1111cep11~1, ,,..:.,,. 

1 In S-J1nta p1c1, ralN,111, rat,. oat, an4 toe• lw:, ,~r• 
are rar,. 

2 Vh•n lbtlt epeo1tl vere n•JtOlo4 io 2 lo i r•a:-t 1n• 
halat1on ot al~tllOt 4Ulle tht 1M14tftCI of \Aft£ t 0 •or 
va1 not 1Aor1a1t4. • _ 

.• . . 
. . ·-

--- ··--. .. .... . .. ··-- . 
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,. . 

. . . 
• .... 

-e-

~ lo:, 1trt!n1 or tmlte aiOt U , •• ,1., l11&1r1 •llUVI 
a~pll"tD'C CA\&lt. f 

• lluoh a ,,~atn er wb1tt m•• ••• un1ai,nii,u11, u,t !A 
,ar,e 1111'.ala:loa 1r.,ers.aea11 "1~ a1M1io1 • 

• •. 
a Ot l1 DlOe 1~.1:.111 lari£ .tllU. •• ~ .. :~, ,.,. 11 ,. 14 ur.u, ~ 

I C1v1lop1C Ullgnar.t IIIIIOraln lftt1r lqe ea& I It l&n . • 
fta4 1uaor1 1n ot~,r :IJ'IINI • 1u 1nuA1nu DJ.a Ji.~ .a 
tzsrao•s • 

tt.a i~• lnc14enc, et 1.., aa,aeer la~ laDI riwe .. -..,,.--. 
Vl'I o•tr 11 llaet IM o•era1e for UII iaiilla, tlaer .... , fff :. 
co:apara•l• ,e:-1e4a &Ill •••r i liUI lat auin• fe, -, etaer·cr.,_, ... 
•u• ea,oae4 to 1be pz"Mllea11r 1Mr1 e,e. ftltN NMetN ....... ' 
f1w1r 1-.u-._ 'CiMIOrt ali.~0\1111 , lilNI aN lllele &a lberl ea,e1 ... , 
to ot:-.er ,,11,,. . 
~·htH 0•112"¥a':!OU a.rt •111Ctlll9e ., Mt 1.,11181.Yt .. ,_ ..... el a 
1ar.11r t'Clnla:1n1 .. i!oa ltf •Mehl••'• lleJ .. .,.. la 
••••ral 1,1~1011=•· T~• elnia et••• vu•'•• .... in Ille 
•••••tot eaper1a1n: •• ,, uar et Ge ,u,n e&lt&& .,,... .. ,1, tie 
t,ra,r Vffl 11n"oua!!7 1u•1p11,11 ... , ••• ~ ..,."•' &a 
th•,~,, tor 1onr1r th,n ,a, 11 ••Ille .,,.....,1, .... .., •• 
Jro4~•• un1 ·tucc:-1. •aiu•• ••n • -•,-•• navele er ,ae ... 
11r11n an4 aft ,r.d no Mallll" NftU.11 eape ... le etaer &11111. 
Ji 11 ... ,.. lllel :~i, IX~lrl■lftl ... M r,, •• i .. llll&er ,..-,rlr 
e1ntroll14 eon~!l1ou :o &eleniae vtse,a,, .,,,1111 a11ua~!, t•••n 
c,nce~ pt SU 111111. 

xi R& 11;11ux 

\ 

Car .. -s,i ,, t111rcSJs~ ln aA1aa11. tu 11c!£1n11l Ceai~ • .,.. 
t~~= tu laDI ··~··· .. ,•lib 1A -~l ._... , .. , 1.-.talalllft ,a;er,­
Dt:111. 
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• 

. . . • 

u -:n, ltftf t1br11 n1: -. i~!n 1:.~~r. Cl-~ M1:rcr.1) 
eno~,b (u.n41r 10 ~1cron11) io ~• 1i=a1,~. 

U1 Yer1 wri f1tr•• (WIiier 3 K1cron1) ,rt pract1:a~l1 

(b) AJM•Ab~ru Stos,o;pupn ICW IIKIJ" ,,uc,. 

•~1ntl7 it11 taeior 11 low,r iJaaA 1~ lbt •••• ot ,~1:1 
eo:;1ct1M ot pu\&lar alftenla •I •llloCa ot 11i!cat1cn are 
D11ltM!lll• . • ... ~ ,, 
l !be 19t'9CI elu4Ut fuUI leal"'""ioo ~1ftllJ' 10.i:~ 

111 Ct ~ 11:tn U-f•loe tul .... ._, 40 .UU011 ~:.::..1 
,-r ••· ti. et air. .s.a· .... n1nun·••u114 t111n111 
w111,1, io iu wet.,, Sa IO le It alr.1111. for eoa;,u11oa 
it.1 a•tragt iapla&tl' MIIDII ill aa _,.,.iae~t •U~ ,-n 
CNU'tl Wal 120 ld111oft ,arl111te ,.. 1\1. n.·&114 f1ffll11 
~•••1o;»t4 a, a11o1.1i "- ..., rai,. ~ . ; :· - . 

• • • • : -:-:-., •.. • a 

11 love~tr, la;1ftfff eountt art &icepl1•1·1atcau11 ~ 1h11 •• 
.. tho4 or ... ;,11nc ••n , .. r1,r11, ~ca.,.,,~. 111~:.:u~: 
,11:en:1 1n tae 4.a11 .,. 11U101t4. •·~··· •. • • . . . . .. 

11:. laDp11nr v1ih •• e1ntN11&111 ,r,01,1,a,or 11 a c-~ct ~er, 
1!t1c11n; Nani of eoU,011111 lltn1 tl'N a1r-bcrr.1 •••· 
,-n11on1. S.,ltt tr= eur IOIII f1we UMttoa no• 
lhOWM 11-.. i Ult 4~11 la UII all' NalaSae4 ~2.1• If t1•r•• 
tev et wtl!cta bl& •111 N11"t14 W lftllte4 in Cl 1--,!ftftl' 
1ac:,1t. 'l'lle latier ••;,W J.ars•11 Ille &Aen p-amalar JNU'U• 
•1••· . 

• 1w Al er&1nar111 -,10114 ,rnlpltater 1aopl11 .,., v11rt,~ er.I 
the n1\\li1 espr111,t 111 at• per euu toot ot air. ttsert 
11 - ••n• et 00A9ffl1AI 111Ch ••1~•· ,.,. m&MH or 
pu-111111 pa:rt1nlui, --• \Utt 9817 1ll 1111, Iba~• an¢ 

··.,..1,1, pn11r. • . 
. ·!, .. • ....... 

• l1nllantou1 ••~&>1!111 •1111 ,ree1pltator ar.4 1ta~ 1&• 
_.,.. ,1,u.,. u, ftlPHU•• •al•• ot 0.15 CC an4 6w &11-
Uoi pertl1l11 ,-r ■-'1• fNt ef w. . . 

•1 •11,onUoallJ tbt .._,, lalta of lla&U"4 wo\ll.4 be 1:.:~,r ~• 
11\111._tl' or "1fht of flllrolal tleHAII lA it.I 4.a1t. 

--------------------·-·--· .. - • ·•-•·. ,__, _______________ ,__ __ 
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