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:~ ~..8.SBAIL1 
(cmrtJ.zmed.) 

aUk Rppq and Water "'W~ area. 'fhe OOUl'11iq ·dde &1'er&p 

on acme &nrage vei&bt1.Jl& 1a "lfl1:'1 hu.'dlJ lA ta. 111,jveat tor 

the tood FOdUCinl areaa. Then, we amulll V, to oalaulate tor 

a apeoitio area a potential upoan t.o W.. 1"iak and the1l 

relate tb1a to the asurit that OM tomad. 111 P410P1"1 blmat 

ta>dnr account ~ their &SU• I tl11nk tb&t 1n Ylev of the 

tact tbat it ill prob&~ go1na to oo•~ u a fair -.mt ot 

moJlq to pt the Ullplee, t.h97 OU&b$ to be cteej,pel ftrf aare­

tull.Jt an4 a1ao a pod 4al ot Snpmd.tJ' and ...., ptlt 1Dto 

the ~. Ve ou•t uama ahel4 ot \ta. QB w _.. &OiDa 

to pt Tfll7 peel ..,,..., 1:m at 1an • ovab• tD ll&Ye b 

a1nd that w aho\114 ,prodUce an ___. t'b&t. ld;llt ll1ov • w 
11n ft'1P pred1ct.1cma ti.. a am. of' ..._uaa w1ng an 
ot the ...t that 1dll ao into t1ae ~ and ... -. tel' sna 
a 1t a cmta1n maber ot balba at 8l'eo1tied 1J.al4 are .. t. 

ott 1'0~ 1Zl th ... locationa at tb11 t.1:w ot the rear and 

Vamported, what is the haurd in tba varicWJ .-1 

IJJmebud's data 1ndicatea that it tall.a Gtt tairl.1" npl.ar~, 

1.e., th• tallout - b'Ca the site ot the deton&Uon. On t.he 

other D hlml, it ... ot the •terl.al 1:td.a ~ lndScated 

that. 1t JOU are loo1dn1 at ac.u, tb1e tb1DC t.a l t •\1 e to klOk 

'ftr1 pce.ked., the 70u are Fin& to baTe a bl& pron.. lf' 

JOU are look1na •t bman boau vb1oh S01"t ~ drav 1n a aTerap 

ner the vbcle oount17, one rdght apect JIDZ'e repl.ar1Uea. 

It' a bard to HT• It' a Fine to depCld cm whet.her t.ld.a lcOll _.d. ~ -the a1lk and the water, i.e., tbe 1:d.i ~ 
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LIBDra 

1D tbs p1ot.ure, • tiibe mn v!dtMtpz wl toedatutta. Atter a 

little oa1cul.aUoll, U' it -- out tb&t .., • huadn4 .,... 

or '° ot mu •t.ci&l. Wl'9 eaovp ta allov JD\l to t;ata a 

........ ., with a au-a ot a huDdftd dDllan tar \lMt ~ 

da ot tbla puU8'll.al' H11ple11 w, I **• 001t14 la ilhla 

ooav, - tbe -.1oaJ.atJ.ca I aat tor ta au. •-inc 
--~ ... tat. ....... ot ftl":Wu ........... ~.., vlth 

- ... l'01" et flrm· 0 to '• ' w JO, JO • u, 15 to 20, ml 

a> and o~, ,_..,., ta.a'\ w apt, tlU *- I ..,1. ia 

..- ... "°"' wtaUnc 3CC> .-, ~ _... taae pieoee 

1llto ~ pa mt.t.9, -1pe ....... , ... - JU OD1a1t. 

!b1a 1• all tor ... --· .. tor tU ...n.. ... ll"01'7•t ad 

pt, a W. ot ball UMt tall.out ill the _. ..i '119 --~ 

__.... "1.at.d to 1i1le -.it or sr'JJ la -... ....._ ot 

the ttmotl.on of age, tJ:aa. the put. ..-S-. P.r:m tbia, 

OM Jd&bt be able to ~ ... pndlotiwf ..... t"I 11pOD bow 

wriahle one to1md it ad om ueda1 I Wm, Sa .-oh one ot 

\beM ar-., at lean tw dftmdJatS.ona n eoh ap O'OV9t 

tor .. purpoae ot anunr - Uea et .. wd&Uo.u nen tor 

4leta vit.1d.a • ~ ... . 

Take -~=i:.O' ... of \he ........ ~ lfll.wukee •. 

tou•w Ml't.a1n1J pt m .. ._. ..........ua *1nMJ 1R the •"ll'ltll• 

paraetert tau ~ bit.ft 1D that, a pft'tt.7 .taU' ~ tor 

~ tood and ao on tor the o1ty ot M.U.--.. .. 
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LIBBI: 

IOIDX)la 

lDICJh 

soma 

LIBlfa 

to bn ·~THTl"I 

baT• 1zat1n1 telr awe VC>ub1.a ..uur:lDc S.t IA 8ll1tldnc else. 

What ia the atutt iba~ -- 10U '" ,... 1ieetb .i.nt Ia 

tbat. aa1olm oozrtA1m.ll&T !h1nk of &11 .._ tbl• JOU ea 

pt. sraUat aDl1 the \18e '1fl'll' .m- -1.U"f'itir't ml - 1t 

..,. JOI& au. lllllp'e peop1a 1d.t.bo11t. lrt11Jnc tbm. 

Pl•- hu ftn ~ ot a p11 .. t ot ._ total. 1IDq 

•lcJ.181 .. qdut - ln the ..... ad ai..t JS tD the 

teethe ~ la 1191P\ed agdaat ,.. 

Ia t.blln 8llJtldnc JOU -.. teed peop.1• to mka tlMa dovch ott a 

lqc' ot oalaim frca the bowT 

'1'b&re la a poA11:11llltJ tbat mae ~ tba ftlWiatea (1) 'aJ 

brial acae alo.t.m out. I don't Jrmv. lllt it. hu '8• auppond 

to lr1Dg lead wt. Calalm TWalnat.e bu ._ pl'CpOled 1n order 

to brilll lead out. 

Vell, tlw .,st aeaaf.Uw aetbedll vJ.11 pick \1p abo1at •D• a!lllcllth 

ot that, mo JOU .. lt. 1a a po88ib111t.J'. I a't Jmov vba.t the 

awna• pG"80Jl vou1d be 111 tema ot ~ I ....,.,.. WI')" lov. 

One doean1t Jmov, ~ the txmea ot a p4ll'ICll7. • 1e ~ tmovcb. 

I . .. 
I j / 

l the period ot apoawe vlll •lelrtlal.l.1' .rq an f.ategntecl don 

of~ that ll1ght. 'bet e&7t 1a the bJoodatillllLMe So 1t JOU 

pick up a Allple o~ blood tcdq, you b&Te x aomat, JOU 1ll1l. 

bt>E ARCHIVES 



-'...IW?(jlfa 
(continued) 

SOWHJlls 

LIB: 

SOLOK>N: 

..... 
MARSHALL a 

LIBm: 

the bl.cod from alot'U.ng. Hcv if this wr• so, this ion excb4nge 

resin 1a diacardedf it J.an't ued &fr3' .,re. It it were GOt 1n 

any large blood program, one could get a trmaandou8 amount or ~e 
resin trca vhicb ;you would only ha-Ye tc dilute, vhJ.ab ycu qould 

•• the oaloim 
do quit. ea.a~ but I cJon't knav enough about the blood progr.l?ll. 

Another pouibilit)' 1a vhat 1a throw m.iay in the gamma gl.obUlin. 

Doean•t all that blood aou trora adul.t.1 That would be very good. 

Moat ot it, I svppoee1 clod. 

On tb• other hand it oontaina the lost cal.aim, and tbat1a tbe 

stutt that would baYe tbs at:ront.1ua in it. 

\.11th an adult, bonea are argued aptn2t bcJcauae bcnos are made, 

but tho calcium in the blood is still in the bl.cod, and is 

atill c1rculat1ng, and so that's not a valid obJection• Thie 

would require getting in touch with the Rad Croaa and learning 

soae or t.be dataila ot their blood oollectid1. You can UH 

dated bank bl.cod too. 

You tb1nk bone meal 1a scaething ve ought tc plq with from a 

atatiatical. point ot vi.Wt Take t.We Chicago stock yard.a, tor 

example • 

W.U1 ber8 qa1n I tb1U it'a a queatlon ot - vbat is the 

quest.ion 1ou are 'tr71l1i to anawr't 

v.u, auppoee w aeuured the bone 1INl content troa the Chicago 

st.ock)'arda, and we t1nd this to be something or other. Now would 
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BOLZJWra 

ADJ ODe el.n haft a queat!aa tor Mr. Jfiln!aallJ Won we 

lean the awpUna progna1 I' cl like to Mll't.1on a •\lbJect vhich 

Colonel Bolaan 1a acmneoted with. SftV&l web qo w wr• 

ooJldderina 'Ud.a et.ratoaphai.o •tone•, 81111 QOllO)nde4 tb8ll u 

V8 d.1d tad• llOl'S'dnct t.ba\ it. probabq md.8ta, tbat ~ 111 

piv~ a lot. of ra4iou\1"1t.J' ill \be MP ll;r'en ot the 

atmoapllere, &D4 t.h• qtlM'Uoa la bow to ,_.. .u. It. I.a 

obdoue bm l9U'ta tbia .aon1J2c tbat nDatelM ..S tale 

ftpl'i.u of' wather Mke tbl .. .., ct niM • rat.Iler ...ua.bl.e 

WT ot •tahl*•hing lt. quantltaU~. low wader hov to 

-.i. t.be h1ch awapben ud pt. llillpl.• denal vb1oh alT• ua 

... qaalltaUn DOt.lon ot \he ocmtent. ot nd1out.1:tiv. there 

are two aapeou - oi:w 1a to got. up t.ben, aDd. tba ot.bar ill to 

get tb nd1olGU'ritJ o'1t ot the air. "• u1r.ed ColM81 Bolmn 

tc ..ta ... ~ on Jet alraftt\ vbloh an operaUng 

out ot 11ri.l.&nd1 and I 1d like to sift lda a oouple ot ld.nutes 

t.G tell 1111 about t.bat. I knov tb.eH data are "fflq poo.r1 btlt 

there 1a ... nd1oaotl'Yitf on thae drpl.aaea, Uld u I 

11Ddvat&Dcl lt., the7 ware i:aot. 1n. atJf atad.o dou4 that JOU 

Jmev ot"l 

That'• l"iehtt Dr. Lt.bbf. About a smtb or IO qe, Dr. 14bbr 

J'tKl'*'W juat a ,........_. anawr u UI ~ IUl1' ot our 

J•ta wn p1ok1ng up ~ nd.1caot.1:n.v. So w ran a •qulct-

81Jd-d1rt7• test. on tbia. There wre about n.ttee 111.rcratt. 

We aade sare that the a1raratt wra not tboao vhieh llf.ght ha.Ye 

!JnE ARCHIVES 



llX)ISc 

Jll0181 

Lillla 

I don•t lmov tor oertaln. I •- not. 

lea. 

I .,_ a •Um w _,. an - ..a..lta poof et tbe aiateno• 

ot 1dcti lJinl ...UO.OU.'ft.tr J•t 1lr af.oldnc apG&ttone1 .u­
Cll"aft ia tb1a 1tmp1e ..,,,.,.. lov, ot OOUl'Mt ~Oil a 

filter - U\Tt.ht.al lib tb1ll 1a bll1lad to .. - trorm1.e, bit 

u it. s. .. dlple u ~ 1WUoact1ntr • ee t•du 
dMmMla ot a cbaoi in a jet., I tbiDk _,bl w idabt p\ wthllsc• 

lov ot 001ll"M it. w.>a1d be l'O'lallt 1IJ.t at. lea'& it. ..,, be wrth 

adt.inc• I Jwt ,,..._. 11betbar it. 1-1-tt .nla "'7illl• It 

!a't. .ureq Cll"U7• There 1a .. ttwseel pacllmt, Sa the 

IJ"llt8mt ud tibia W..., 1a & pqdMl f tT of ..,..,.t.iD& out 

partlaalate •t.t.r. The J1eldt of __..., wul4 1-~ 

lovt tru.t tbe• le pl'OINJ¥ a lot ~ atutr ill V. J..us• Wl,.. 

ot air that. P• ~ th8M drpl.aM bt, .... tea. 

Allot!Mlr 11:na ot a\tMk ia t.o cl.nel.op a 1Mp] I• poas• tor t.be 

Jalch &l.U.taadut ud. I tb1* t.b1a tilD1lld JaTa 1iD lie ... a a 

1o.npr nace buia. I tld»k lt. 1a cpd.ta Jllpol'tu.t to 11111Ple 

tlaa btgb«r lqU'IJ bitten tU C.ISTL:& Ml"lM, U w po1111ibl7 aaa. 

It au;voae bu UJ idea ot a aUple _, ~ 1l9iDg operaUemtl 

alrplwll to p\ nideDO• ot radloaotS:d.\7 1n tM atratoaphe­

vellt abcmt JO ,ooo tt., it "°1lld. be quite wluable. 

17 i". 
' './ 
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numn1 One~· w•w ..._. \Mnldng about a 11\U. la the pe-.tbU.1.ty 

ot •MplSac1 w ptt.1Dg a dSna\ -----' ot ndtouUvitr 

la t.h9 dn.tollplMN bl a ~ wtd.ob wa14 !ll'IOl.'19 M"d'nc 

•noona. !be ld'nmtllp ot 111u ... J.a t11at ...,. - pt, 11Pt 

at pnwrt, htpw tMll It/II operaU-1 abWat\ --~ WI lane. 

I ~ Ulat 81 dJloe tibe be.1cb' ot ta.. tffJJOpllW in t.be 

.llan!mll. X.land• 111 Q01IDd ,,,ooo tt., ,,. wu14 .ft.lat.,.... baYe 

to ban mJlocm• ln ol'da to MllPl• the statollpMH at. tuae 

le'nllaa In tan, it W OU oondcW the ~ ~ 

Uka boriuntal, tb-. - VDu1d ..,_.. 1:o - the delldl ... 
I 

&1oDc at ba1ght. tJ:m 551000 ft up ml am -.nit n1ohe4 the 

woul4 look llke, ,. haft been ~ aln\ .,.. •tbod ot 

cloibr lt. atwnqq - m a 'buia .Sail• to ow pNHllt .ato-

llODde IWtlwrb. Ia the hlato17 ~ .,... .......... ftHG'Clh -

Im'" r••ber ... , ., I OUl,... ...... pM.t GDR .t 

t1Mt earq nclloeoDdee - it ... • oou!dtrnd 4Ulte a tr1ok 

to do it. lov we haft ..,..sa ot 30 stat.Sou 1a ._ 11.S. 

aeldnc two .ouadtnp a 4q OD a routlne 1aa1a tor a ftl:T 

JMWdnal aost. We 1nqut.r.d about the coat ot ...anc \tp & 

pieoe ot ocmdUDtiYiV ~ vb1ah aoul.d utuall1' i. 

m..rted into OM o£ the ohtmneJ a ot the o1!'d1JarJ naUomcmdet 

I-: ,f 
' .. ~· ! 
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·:QU)OGI 
(ooatlmllld) 

taking ~or tbe ~ alnM1 aist1Dc at 

bis at.atlona all OTer t.he YOrld. lfeuur1nc the oondut:t1vit7 

would be one vq ot dolng it. The other c1.wioue wtQ' vould be 

to ....... the ndlollOtlntf. !hat ta,-., ... lletlaod or 
Oeipr 001111tAn proper]3- oricte4 '° u to •lt•Snate oaamlc 

ndlaU.. u llllOh u possible. Iii. wt I bn'e been Rl• 

to pt.ha, it 111 out ot tt.. t1el4 ol ... 1....t, Qtt s., tbe 

41reat Chdaa ecnm.ten, a little W.\ Olr.l ot tU ft.el4 ot ow 

apecd.altJ - bat it wouU appear- 1io bit athe kft 1lo e. It 

imolna quite a lot ot ~tau.. Ve ..,. looted 

1Dto \be qtMJtioa ot ll888'llli.na the oanduo\f.'ritf' 1n the 

upper atmoephen, u.ct it epp.al"8 that this cc1l1d. be done vith 

tdrq iweonabl• «J.ld.patAt, and 1t a1.IO .,,.,. tllat there is 

aoiJJa to be a T8l7 lars• chenp Sa ..... ~ vmnwer 

W !aft Gbei.Dpa in the radJ.oacUTi:tJ • TJd.a will GClllll out 

tb1a attamoca, pahapa, when Wit pYe a tev tacta and tJ.gure• 

about tile ataompherle ion ocmtent 1n a rad.1oactin cloud. 

,-" 
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l:·....LOOOa 

t.IB9T1 

IELLOOCit 

lf..LLOCG1 

-

like to baw u• all Wnk a little_.. lbwt. 

5oN eq.d.l)Mat vu lttd.lt, tor 3and9tone • w w'1ld ho. aose baek­

&rCNDd in thi.9 1nnraentaUon ba.t I doa't. haw t.be deUil• o£ it. 

I e1ll.cln'\ aonaider \bat. 1\ ooulda•t. be. I Ud.'* tka\1 wll, 

J'Ga ... u. ~ 1• - ~· pan ot 1,. ftd.• la 

alnaq aftlla.bl.e. It w ou dntM 'tbe oatpa e.t ..,. oon<hto-

U:vitT equJ:paent \o ad~ut • ftl"iabl• nainann tlhiob ta rogghl7 

th4' ._. reebtuce ftD'9 u the pnaent .i ... t1. BJ.. 1a t.b• 

place Where ! ..,. my w ... uoa from. They ..U...te taoo. 
Pvlulpa Ml'. 5111 th of IR.L wddn' i like to be quot.cl t.oo 4ef1n1 tel.7 

oa this, but h• thought it. could be aade tor about taco per 

•G~t.. 

What load v111 it oalTJ? 

1'h1a aa don. at Judatene ftt7 RiOMasful.l.T. 1 •' Uae te•liD&, 

~. lJ.bb1 • that UDT ot lll!I here are tldnld..131 1D W.. of W.. 

utartal banging ep in t1a-e st.~ tor 1-a, long peri.od1 

ot \1.1111 • .U though I hrn bee p~Uq llCll"e ad JaOl"e __,. trm 

•woroloa I think that this is a wrr 1C"OllC ocmoept. beoaun 

ail' f'r01l 1t.ratoapberic lrnls can ame dewl UD1't _,. tbGUand8 

. _,., , 

I ~ i 
I 
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LK!Nt 
{ Cont.in'Ud) 

WElLERt 

LifJS!t 

WULtRt 

LIB3ti 

WEXLER• 

LIBB?t 

VOIC!a 

ot teet in the erdlnatT weather aitu&t.1ona. For uaple, ail" 

that might be at the stntoapbera todq, aigbt be dam 00 to 

lS,ooo teei in eq ~ hove. Would t.hiB be a reuonable thing, 

ffarroy'~ 

sure, J•d nen go hrther and sq it lllDuld be down te the ground 

1lllder eertain conditiou. 

Tben you would • ., \hat the aun 11te ot stntospheric air ta 

two ..,_ or ot that C"der? 

lo, thi• la only under ratblr Uae'Ptionall.y tuorable conditions. 

Well, it -,cu take u. averap 11hat would be the leqtla ot tbie 

oetore 1 t cue down to na lewl? 

Well, 1ou. take an &ftrage betwen two dqs and six aantha, nuaybe, 

OJ' a 78U'• 

lo, I a thinkini reallJ' of i•onthropic tlow don 91.op41. You 

... air doan•\ now borisontall1, i\ n .. clolln, and if fo. 

ban an unuaual wather aituation with hip presn.re, low pna8\ll"e 

and 80 torth d•pendinf lJPOR the complui ty of the watber, air 

can com dmm t'roll at.ratoll'pherio ltmlle aa HUTT aid, awn dovn 

to the g1'01Uld., and this ia anilabl• tor precd.pitation IUIJb• the 

follovin& or th• subeeqwmt days. So tb9 ataoet>here 1a constantly 

bt>E ARCHIVES 



~~MAN: 
(Cent.imaed) 

LIBBY1 

VOICS1 

HCLZMAD1 

fOICEa 

purginc itaelt ewn at ftlTt ffr1 bi&b lawla and tor thia nuon 

I thcn&f!)lt that 110M ot tm data th&\, wll 1n GH ot our other 

progrua llight be C&l"tthl.lt enal.JMd and 90 a1 ft \UI a lot. o t 

intOl'Slat.ion aa t.o how mu.ch the at.ospbere ia pvging 1taelt of 

this debria. 

Oo 70tJ i•c:tn• that it Rai&ht •• at. pieat Uipt.? That. tbe radio­

aot.1 Tity Jlight. be a~ great h•iebta? 

Well, I pt tbe tMling !roll TOUI' l'9Ul'kll and otbere \bat thia· 

t.bin1 llicht howr at 1tratospberia l.wl.8 •••• 

Ien't. 1au:r point COiiing to KT tha~ yov peea would be that the 

radioact.1 Yi t7, usmaing a period two or three aoat.ha after a ahot, 

That 1s l"1ght. It ia pretty well d11trll)uted btlt. 1\ 1a oonatantly 

bein~ pur1ed and that data nu at. lour level.a an be arualyeed to 

gift TOU. a pret.~ good indication u to what 18 coing on above • 

That 1a what I was 19tUng at ao tbat the" might be auffia1ent 

dat.a around with carei'Ul etudy that could &J.w u soae annera 

that we _.. Hek1nc here. 

ahcw tbie, because let wt aastmt1 that there ill a au llOl.ltb half-

lite than he ought to han a six m.cnth tiope: on bi.a fallout and 

he doaan't ha"f'e that. 

WE ARCHIVES 



WElLllh 

EI!JENBlJDs 

&lSEVBUDt 

W&lL .. Bt 

LIBBY1 

Well, w don't mov, w bawn• t had tbe \1M. 

I think that. t.bis d4rE)end5 upon vheth•r the st\ttt 1• getting up 

to the 11tratoaphere. Moat ot bis atutf ia belew tb.e raillout layer. 

I think taat 1\ i• the opposite. '-1.y, ~apparently there 

is no obvioa11 decay ye\ tr. !.,-. 

Well, I wuld like to go back to th18 lnkawa. M1iPe we could 

•quene 1a.thing ou.t ot that. lov then wu a ten told d•&nll­

t1on in 1clar ~n•tant.. 

10% 

'No, ten told because tbere vas a t.. percent 1.ncreue •akin« the 

10 one percent difference and it \Ook thea three years to get 

thia 10% pea.i.r do'Wtl to 1% where t.b•1' could no longer determine 

the change so that is really the te told __ OYWr a three 

Well, the only thing I aaid vu that there wu a 105 dffl"ttue 

to l()()j. 

You are talking about do.et conten1i. 

/ 'l J)... 
·' 
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GRIGG..~a 

Y••• this u Nferable to th• wue ot c:tut.. 

It ~· on tb8 Bise•. But. about thia atratospberic ucb&np, 

I agree with ever,t.Mng t.hat Ben says abwt the lower ponion 

ot the atratoephere which 7ou aigbt sq i• iaotropically connected 

with the trcpoaphere. wtwn J'f>\1 pt. 'IJP abon int.o \Ile stratosphere, 

then the d11"9ct •xchmnp between it and the lowr ataoapben 

become• -ch aore clittinl t t.o do ~ tbae are ao 1•t.repio 

wrtac•• t!tat rea.1.1¥ ,-net.rate up. 'l'hq .,. ••t.lJ' borisonal 

up t.hen. So, to &•t thine• _, MP 1IP U.. are likaq to atq 

there exnpt bT a Wl"J' alov proceu ef cli.f'tuim.a er fallout. 

VerT slow, b-,st none of thi• ftrT ra;tid quai hori.1ontal large 

acale ot •Dhange that an 1fU \al.Id.Di about. 

Bow high? 

I would AT that it you get up to 100,000 r .. t. 

MJ racolleotion 1.s that. 1.n the cue of lrakat.oa 1.s that they 

obaened bJ"illiant 8'1U1Mt• in the 'Jeara d.enrt and other placea 

and the7 peraiated tor a utter ot months and pouibly a yea. 

These things wn nob u to indicate t.be pnsan ol dtlet aa 

aca\ter.1.ng at a 'ftJT bilda altitude wll abo'N • tfroopopaM. 

That 1• right. That 1a boll they ••ti.mated ~·height \o vbicb 

the atutt went. At least 100,000 teet. 

There was persistenoe or this duet in tbe high atratoaphere a 

long UM. 
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!••, and it gradttally settled dcnln. Thq are able to detect iha\ 

by opU.cal •ffecta, gradual decre0tt 1n lutight of the aain body 

ot dust. 

le thia oona1stent wi'\h roar pict.ur•1 

I••• I Wnk eo Dee&u• tbat Wilt wll up abcmt t.be lov pan.ion 

ot the at.rat.osphere vbm'• i" wu etteoUftly Haled off from 

hotftpio nc.bange tor lover atMaphsre. !hie b also born ou\ 

by 1ou aoiature MUU98Jlt• \bat. haw lite• Md•. There h&'ft 

been about \hree aoiatv:re •~nt• _. "7 a llal.loon go1.ng 

\lP 100,000 teat md it •hen that. 1n tbe awat.oapbare the atmoe­

phare 1a extremely all etrat.it'ied Yertically. 1'&\ u, t..bere 

are lq•n mcs1at er rather moiat air and dJ'7 air. This l!!dicatea an 

e.xtr ... l:r lov rate of s1xing. On the othc" band, all the meaeure­

aenta that have been made indicate that the ooispoa1t1cn of th• 

ataoSJ'h•re, 'Ulat 18 t1ie J•r.:nanent rue• c• extremely \lftU'ot'I\. 

It aort ot d."te• ynu an idea or the the acale of •ixing. It, 

ia ~re inbat.wen probably data or ... u where •iature, 

preeioi tatton 11 naporation and things like that can r•&1n at.ra• 

connecUCJJt, are th• aamplea obtained by 1'0cketa too ...:Ll t.o be 

anal.7sed? 

! don'\ know. We don't ac.nr What the content. is • 

They get amnplea down to the order ot a courle hmld.red oc I guess. 
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SOLOMONs 

IILLt 

ru. d1acua1on neas \o • to 1nd1cate that tJle pilot quer,y 

vbioh ve ban u.p there i• only part 0£ U. qii•at1on and U18 

other pilot CZ'1917 which w had na wh&t ia tbe diatrlbution ot 

radioact1Tit7 tor St.ronUua 90 in t.be varld t.odq? I tb1nk that 

thq _. two qll1 te ditterut probl... to deWnd.11• u human 

baard requirea one ••t et •uuraenta, vhen.&1 to det.emine 

1u diatrib'llt.ion 1n the vorld wbic:h ia int.ep-atAd into tho nun 

baurd require• a dilln'ent. Mt ~ Mallll1'9MD.ta. tou wuldD't 

need to un &n7 atratoaphtlric .....,...ta to 4etAtndne tbe 

mman huard u long u 70U bad fall.at. 

l thlzCt, on the contnJT. that 1ou probably would. In order to 

back 11J> Cil'lding the radioactive Necroea in SO\lt.b. U'rloa. You 

ftnd a rad.ioactift person in Scnltb .ltrica ad UT how in the world. 

Ka;rb• be took a trip or u;Tbe he au Alaskan c1111nd 1al:ton, and 

J'OU be gin to illn•t.11.ate and !ind t.bat the n.in is ndioacti n 

But tbe tall.out. tatea Moount ot a p-eat deal ot thill. In othar 

worda, one 1• operational and the other !s scianc•. 

TbaN u another important thine. It 701l aul.p•, aq 1A 7our 

pilot at\ld7, crnr a J')ft1od ot •ootbs 1'0ll fit14l tba-t a oerkin 

maount. of stut.t i• biological utarl.&l. You are still faced 

with th• p'l"Oblea ot 11bat 1• goin1 to !ulppen. in the tnture and 

uUl rou arrive at. eoMthing about diatrlbutioa 1n the 11tho-
h1drospbere 

1Phere and/u •ll, I don't •• now you are going to extrapolate 

Vi th any competence • 
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I am not. going to arrue again.at. it. It aeau to .. •tually a 

mw:h l'BOl'tt ta.ecinatint' problP than !1nd1.nr wb&t th• hUMD buard 

i•. It is just that it on.• ia tl"11ng to put tllese into mrds 

thi• is the aet ot worda vbicb don ft e:d.et in tile aapli.ng progra 

and I \h1nJc that they belo.ng there. 

I think tba t we all agree there, but th.re uy still be 90«8 11ho 

atill vf'Jlflder wh,y • •tud:r St.ronUm on a worlchdde buie. ! hope 

our pre•ntation in \he lut two U,. helped w anner this 

queaUon. It wu.ld ••• tbat. J'O\l Jlip\ wll UT take the Americana 

as bein& t.he fair esaple, but OU' probleu ot vorldWide cirCllla­

tion are obvio'1Sly so serious and 10 ~t t.hat I think &nT­

t.hinc leas than a 110rldvide aesq or an UN1 that doesn't. have 

SOM 1aaples spr.ad all Gft?" t.a. vvld will 0e usatiafacto17. 

'We do not lmov vbetber St.ront.iWll IHI vitb the ardiur,y t'ie•ion 

product11 tbia bu to be aet.tled. We baTe nr-t pod reason !or 

nppoeing th& t 1 t will aot. &'O vi th t.hea, tba t. there ia a bi. g 
... 

1'ract1onat1cn ud so we ha.ft to do an usq. Oh, the t.bird 

thing ia the long uratilll8 119&n8 tbat. t.he 1lixi1l.c procuaes will 

C&n7 it all ner the world, certainly 1D tile atlleephere and. 

-rery probably in Ule ocean nrren.w, at leaat as far u 1h• sur­

face l.qera are concel"l'utcl. So, I doa't think iaolat.iordaa h&I 

any ~•r roll 1n thi1. We haft got to take a broad l)Cint of 

view. Return to the original a.briel q119ation, it aan•t whether 

19u killed Auricanst it is 'tlh•ther 7ou kill peaple, and I think 

that ve muet aaaay the world, not our cnm baok7&J'd. Are \hare 

an;y people here who object to this or van't to diacuss it. 

tmE ARCHIVF.S 



LIBBts 

LONOt 

LIBBY1 

Ou- own baolq'ard ia, atwr all, ),000 ill•• in one diHneion. 

Isn't that a tail' aaapl• or the world? 

lo, I doubt. u. beoauae tbe werld is so nob biger than that. 

Take tbe equtor1al regions, we don• t bP'9 repre~nt&tivaa there. 

The equatorial reciona repreaeAt. halt tb• world•• 111rtace and 

ve don't. U.Ye mch et it, YOll know. !her haw great. rai.Jltall '·n 

tibia ana. and moat lik•lT 1l 1t is upet.a!r• a larp tracUon ot 

\M pncipitaUon ooov• in theu ~t.orial rep..... I Wnk 

\bat. there are abllndan\c araueuta tor 1\. I \ll1ak that. 1\ i• 

Vu t.b&t w would aertainl1' t.ake more ...,J.•• in thie eoatJ'y 

tban ~ &nJ' other oontinoat. We llUtn't. •lip into the aotJ.cm 

t.bat No&uae u. 1• raore eonftllie11t. that. tAis uaq vould nttice .. 

I dcn•t bellfl'e it will. 

I wonder aOAMnlh&t. thoa~b whether this ia a Wr1'ilal.T lml\Ortant 

qtaest1on tor tbis cenfennce thou~. That. 1a, U yotl an operating 

in the lea~ o! the l)re-pUot and pilot qu.eriee it. ... e to Me 

tba t. in that. league ~ oan l:ndld a ftJ"Y mound case tor ·~Pat.ion. 

Well, I vUl uner that in the tellowiul 11Q'J 1\ 1a a question 

et whether JOU vill operate at. all or an. 11• ta a queni.Oll • 

to vhethel" J'OU are intAlre•ted in Gabriel u •oh. ioboq ia 

int.ereat.ed in analyeing a tn uolat.ea llfm• suplaa ju.et !or th• 

fWl of it. People will do this beeaun ~ are interested in 

the Gabriel project, ao it J'OU. don't kff'P the gtllUl1"al. pvpoee 

ot it in aincl you an not. •'YU goinr to pt t.he pilot. action • 

. That ia wh;y :1trontiu. 90 bu nenr be~"n uaayed. Nobody bu had 

any reason to do it. It ien•t wierul to ::i'pence in gettinc ndio-

/ \"'( 
' 

c.bemical yields so it h.un'-· 
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I ne impre~s•d by what M'r. SolQlltOll said, nuelt that th• eaplin&: 

thing, by ita nature, had to U. a dtftloping thing and it, just 

eeeu to me that world:11ide aspect ccntld •e?T reuoiiably be put. __ 

'fha only reuon U-.a~ tbe development. 1d.ll uer go 1a ihe world'wide 

ueay. That ia .,.,. a.DIJ1fV. 

I •uld like ~ =su1tHt that. we br'e&lC otf for lunch 1n two or 

1:.hre8 •in.ut.itLl. Let me just tell TO• what I think w can do en 

a detection. Of ooars• all of thi• hu to be worked out and 

proMn. Snt. the Hteetable lewls, of COtU"lle tMa MUS t.bat. 

you are going to work hardest on these • Tile loweJ" 11111 t, t would 

•&11 1• About l dpm and t.hio to be contai."'led in ay .. unt of 

auple gp to lOO pounda. Now what ia one dis - that is one­

mUllonth of human tollen.nce. The pVHn Who 1a jut begimting 

te teel the eff ecte of !t.ronUa1 1._ ie eonta.1.aed 1n •• mUlogran 

ot aal.ci• in hi• body. In other wrda, there 1a absolutel.T no 

d1ff1cul:t.J' in det.erminin1 Stron.Uua in baaD bodiee 1! it gtits 

any where MtU' tolerance. lilov who know what it 1a nowl 1 

don•t nen know what oaleulations can be u.d•J 1 can•t. even 

au•• . Ia &J'J1'01&8 willing to guese what 1 t. llight. be nov? I! 

J'QU. u.y that. 1\ ill a tbouandtb ot buan '\oleranee at ta. preaell\ 

tiJIMt ~ •• gru ot calc1ua is tha ud.n1•0Wl 70u vill b11 needing 

tor \bis .suple. ~ow, tbs preaen.t &10-.mt of :ltront.1.wa in '\.he 

world. The prsoent aaso.:n well, ve 1a,y a 00 kiloton ;,Olllb gi.Tea 

l gram of St.rontiwu pur lT J"a.ighly. Wi\h & '~; lie•ion yield lff: 

haft thia aan,y Stront.iua 90 at.ou\s produced fl'Olll kiloton oOlilb and 
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20,000 strontima 90 atO'Jla per aq_uare oentiMtw. l1' • U'f we 

w 1hot oft sq 1,000 bollba Ws would be per kiloton boab, 

tbe .... i.. It. ~-· t.bat is,000,000 P'" 1D1l l • eo the:. 

prettent uny 1• l dpm -per square eentiMter. That 18 all 7ou 

know .fros the rcmgh o.......U y1eld ftpn•. That is holr nch 

there i•, tn ethw WJ"d1 the limited detectability ia equal to 

cm• equare centbneter tor wni!Ol"!I dilltribv.tioo at the aaent. 

1"he hmlaD toleTanc• i• •llU&l to a .UUon aq.uare oer.tiaeters. 

That a t.be inp;eetton ot the Strontiua in c _... et a aUl1on 

square centi.llteters, that is 10 •te!"~ aquare - you nallov that. 

wch, you are up to huaan tolerance at the present Uae. I 

don't liCnolf that. any otller remarks at the preaent tiae 11Wld be 

particularly pertinent. Nov, natvrally t.bese a:n Ute hardest 

thin~s to do and it v::Ul be easier to do Richardson's, tt-.is can 

be den• l a quite oertain. 

' . . . . 
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.. All&JfISB I 

·-LtOQGa 

.. 11VWA Ulal '1l1a aona1.DC to dia ... ~ tile ru'llt.11 ~ 

tu HpU"&te ..n1a1. U n oa•t tell wbat w do lmow, w 

abatll.d "7 to aull.in.e wbat w don't 'mr whicm I l•pne 1a 

fl\d.W a l>it.. Ye woald like to O'OHl11de tdae --1Dc -•ion, 
attar the dlM break, With a di•aaaiell et ._ G&BIDL 

protJtu, ciT!na ... ot .. ftftlu td tll9 tto1d tanIIL• and 

CS.Tine ._. ot ta. tektlw -al•S.- et tU ol.Ma1f1oat.1on 

pol.Sq -t.tnc et ~ 81oh ...,_. eNltMtUJ Sato a 

teobn1oal Gll2IIL 41.Huaioa. 

•m t.U..a nuict like to talk to 7W ..-, • tm 1aplina 

prograa inYolftd 1a Part I. 

Uter Vie d1a...-11on ot 1Hf.erda7 an---. ill wbialt n wat 

Oftr the poaaib111t1•1 needa, and lldriRlt111'1' ot •klaa HM 

~i:Aeln where w oould toll.ow Ute 4abrU Sa \ha atllOQll ....... 

1dlat I h&'n to R1 - Jiii:/' be l'8&ll7 tuupt of • a nn. ot 

~ faeters, and I aha1l try to et.te ... .r. t.M clitlouat.oa 

tbat toek p1aee here 199terd.q att.noo.a, ~. tor t.ha 

1Mlnet1it ot t.baf• wbo didn't. bea- it.. .... _ I '1dak a 1" of 

s.n~ taaton 41.d - ap. 

I' 11 take tint, our original at.Utllda .__. '1de. Ill l.eoJd.n& 

at the 1ooal tallout p1Gkle • \his w ... V. tall.out, nill­

Ollt. in the tint tew d.,. w tnnd tbat. me et the wt dit­

t1cul\ pai-.. t.n to talk about, -= i.. '° en .,,,. .. t1tau ... __.iu. .... , .. the ~erUcal tnmpart. ~ dMrill. 8uTJ' 1falel" 
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nu.ooaa 
( eon.Unu.ed) 

and that. 1a becaun ol ~ ftJ' th.,- oat throqh the elndl. 

It •• co\W1 hoe \ha first •Ude, I could 1'981nd 1ft oL t.ba ......,. 

the ataospben 11 •h&ped, and t.M _,. a cleud .-Y.S.nc in \he 

a-..ph_.. ia •hapecL thl• 1• a .Ude ,...,.... "7 JS.. !d!Dpr, 

and. tAoM ot ,-. wbo wn bin the l1nt an.nooa .- the 1l1de. 

I\ 9bcNa a ~ thU 19 a .tlma1hl ..... , la\ it. la 

.... - \be _,. .. ....:l.4 aped .......... to llebaft-

9bodnl the .i..t. " ..... ot, l'ftllall', - ..,., .. ""1D1 

• ..._, .. a n-... Uol'Ul.iat.1• .... Sa wbi* \hen 1a • 

... and 1n 'ltbicdl .. e1ead •111Jtl.7 .,.. .... tbzrnP ... \he uUon 

ot aroa• tvb'llleaoe and tine •oal• tvtnaJ .... toptber and, .. 

Ji.a pointed ea (we won•\ So~ v.. ...... apin), 1"• 

wnld aot _,... it to be bo&Jg__,.17 ~WJ it ll'OW.d 

he p>lled apart. and wolll.4 prMent w1apt and bot .apei«I and ppa 

and pattern.. Thtn the aJ"i'l1811ft'\ ftttt • to :l.lldioato thd 

Mttta.lly a al.mat i.lmlriablT 'W0':1l.d haft •hees, ad IO th• 

cloud, 1ruttad et being 1n a pancake ••cUon ot the atmosphere, 

wnld aotua1.1¥ be spread 0t1t 1n a loag Itel•. TM cU.-nsiou 

ber8 arw ccmnnaUYe t• _. cla7J ~ aotualll' wuld, 111 

ten oua I think, h cmm larpio u.a tld.a, m4 th!• dram 

w scale. This 18 aot.uall7 a eoal• *-inc eL Re!& a oloud •• 

the end et ona ..,., u r •aid, th ... horisonkl 8'Jl"eada an 

GOU•J"Yatiw. Thi• lhOMI 1 t., .. OM would apeo\ it to l:te, 

ntn..11' n.at. tfow, 1n the cue ot low dittuaJ.Ql!l-and bbera 

w.u SOM arpeen\ ;ruterda;r to indicate that the di.t.tuima 
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IJLLOOO• 

UBBTa 

wovld usually btt nthe nan in the tropoaphere, and fl'lll 

aMller in th• etratoapbere-aotuall.T it would be a thiD 

ribbon tJloud - wide?" than .., stick. on a day 'lben there ,,.. 

""ng C011Tecti•• act.i'Yit.7 .tirl'1nc, the lqv acaupied b.r the 

elolad lllgbt p dfnm to the poad b1' 1lhe tad ~ \be day. T1*t 

it w'1l.d be a U\t.le bi\ Woker. 

t \binlc Vs18 ....... \b.1naJ tbs\ ta, 1t - ... & h•rl•oatal 

tn't'erae tbroqll 1\• w woulcl P"' • loac •U.. th.18 _,, w!lenD 

a tn vann• '\hro'fllh 1\ ..ntoal.17 woul4 iatvnn tu oloud 

and would also pnJTtde a th~!onal picture. I t.!link it 

ool.11.d lM dOM Ctit.her way. one an tlal:&al1M aUc!nc th.r~ 

thia .,,.,, with tile line correspending to aa .u-oratt tl16htJ 

or alicdnc t.hrotttb f. t this ft7 wt th a lJalloan-tmt ! wanted to 

•hair \b.la •lim in orda '° .... that. - --1.d AOt baYe to ... 

!Jd.9 1a - apa1am~ wbieh nald .. Pl'•• •ll' .. toll.ow \he 

&1-4 m ~ •s-iom rr. t11a u.. or """"'· 

lo, tbue are ntmdiq l>alloon• in t.be MDae .t a ~ 

Ming ude troa t.b9 irotmd upn.rd, exut.1¥ u th• i-adio aoussds 

llhioh ve aent. up twice a dJ4y" all <1ft1' tAe world. now. The idea 
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.... W.OOCt 
( c:ontinuecl) 

:all-~ '° Mann the 

deuity ot the rMioMUYit, 1D Uae ail" ... , I WU, que-

t1cmable to u at r. .. nt1 n ftre rea9\ln<l, bOWWftl'", by 

finding that mtt had alreadT built eqld.pMnt. wt:d.oh ua• 

eouai.n and which coat would be in the order ot taoo per 

1.ut.rumn,, uclu1:n, et ooan•• ~ tile •nocau. l' 

Urrla ou\ .,.., tut Pete W';rckott te.ua • t.Ut. ~ Air roroe 

1a alao 1a the prel1.SNJ7 da&9 ot ~a •iatl• 

~· •inc. howeftl', inateed d ........ \be ....... 

..n et eoadut.!.TS.v. ' tw tu.pt.a u.. -.. .... 1dddl 

•?v# that. the t.mrt.nmen~ 1a praetJ.ul ud., pa •••bl7-1t 

I a quoting .1011 ri&llt-it c:Olll.cl be .._ beMeD $100 and 

9200 per inat.ruent, or •omethina 1a tba\ ftllm, U on 

wanted to pnduoe a lot of then. 

Th• radiosonde mtnrk aheadT proftde1I a larp D1Dlber ot 

\ele•Wri.ng et.atJ.ona. It. a1ao prori.dell .... ~or larmchina 

ballocu. !bi• 1a an attraotift idea, prut1oall7, McauH 

it. ..ana one doM not. haY9 to •t up ~ ball..,...lawlcb.iq 

•twort-1~·• alreaa\r thena one wald ~ "• • mra 
~ wb1n OM wnW to '1'7 tb1a ......-.... 

The question ot how 1o!l4 n can track \!» Gloud. 1lld.n& 

oon<htctirlty ~ta em» up 7ut.rdq, aad DOM ..t 

• wu quiek enoq;h to ab the Galouln10D9 1a oar MadllJ 

bc'nYer, t figured f'rom what. wu aa14 ,-..t.erttq, ~ appar­

•t.l:.r the rate of creation of iona b;y •••i• rap ia U. rep.on 

bt>E ARCHIVES 
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icgJ.L~)OO 1 
(contimled) 

llTHla 

'l!'CIOf1(1)1 

in 1'hich "ft AN inte:rutetit 1n. t.lw Yioim.t7 ol the \ropop&UM, 

1a about one ion pair per cllbic '*1t1Mtc- par aetcond. I• thi8 

r1gh't-t.o t.hotle wllo lli~t be more l'a-:sUiar Wit.h oomaic ray1? I 

worucl. baaknrd, wtiJJ& the ncolibinat.ion 40&flio1eat and WI 

.GUill>a ~ at.moopherl.c 1.oaa, and eua w the ocmGl.uaion that. it 

wo.UJ bo ~;rt. one per cubia continleta per aacon4 tro;i ~aio 

rqs at around. 20 kilo~••• ••• 'lhatr' a tha't 

Yea, ! tbiU U. 1a low, 'fill. 

Wall1 t.ba aam.r t.ba\ wu wwtionad -. a tuua.ad at.aoapllerio 

i.. par oub1o oenu..ter • 

hll, jut. taking the nuaber ot ion pain-thia JIWlba" ne 

mntJ..onN-&ed it om uaee the uual 1.06 tor a l"MOllbinat.ioll 

ooelticieat. ol &t!IOaphel"ic iou• tile 0t:as oomsl.,_ \hat; 

11 000 ion. pain pe• •lll>io oent1Htar and W.. rate ot HQ-1»1-­

U. wm44 be 9qU.tll'briws rar one ion pa1!t prodaced P9r crmbi• 

•ftUMt.r ,.,. noon4. 

I think: \hat. w could raiae thia bJ' a la.at. ot 10 ... 117. 

la it a .t'ac:ter ot more than 101 1fell MQ'R¥, the IWllfMr of 

ion pain !ol'l'l9d by &taaic cloud 20 r:t, and roaghly the liH 

bnE ARCHIVES 



KFU .. OOOa 
( con t.inue'i} 

fOIClt 

DLl.0001 

Wfli.Cil I have indicated thuie, \Uf Di into acQG'mlt <J..cao· lf'J-:Uc:l 

tNt 1A t.h• ord.w ol 400,JOO ion paira p.a" eu.bic ca:ltiuter per 

eeti10nd 1n au d&,1. 

OM dq haT1na axpe.raded ao \ha' ~ vol.um, \bie U. \he &..,&rap 

1n \he el.owl, baa expanded dv.a to th1a ld.n4 of dS.ttuaicm. At. 

the -4 ot tw 4q11, three a.,., tOU.J' c1q9, 1\ w111 ot oovee 

de~ turtbal' and woulcl-I ha'Ye not lllde \lie taloalatiOl'l u to 

when 1 t would cet dolrn to the 1...-.1 ~ o•llli• np 1 I Jude• lt 

wul.d 'bl •mo.thing in the order <JI a 1lllel WOl"tl it. woW.d pt 

down 1n th• center of noh a cl.cu t.o ...... ~ tb9 

eonio-ra.r 1ea p!'Odwnitm. Thia 1• w tlWtl wb1Adl had to be 

.rttc•t.4 tint. I elem' t tbiak th1a •tiat. 19 a Yert ao­

nnte one, but it doe• a~~ that. ona oould ue the conduo­

tirltJ' to track \be oloud ~or at. i.ut. •ttar or dqe. The 

idea of t1nd1nc 'l'baN the cloud goea 111 "'19 atato.phen 18 a 

ftl7' at.t.ractin Giie, becauae I t.hink 1\ .la laraaJI' • attar ot 

eelljeotun now u \G h01f Terl1:al <littui• ._ iak:e place 1D 

the stratuph.... l aine nth 1. Yalo 111111•dnt.ac \ba\ 1• 

1J0111d be nry 11.ow. Tert.10.t.l dl.!1':111011 1n the "J>pGr part ot 

the atratoaphft'll £1e?'Uinly would 0. Terr slow. 

'la haT• •oae 8Tidmoe, thol.16h1 that aua .. ta \hat. 'fV'fiical 

dilluaion in the lanr part ot the •t.ratoaphel"e, Yh1ch u al8o 

at&ble, 1a rather Uiih. thia 1a bued 011 obaanati=a ot aioka 

t'JOE ARCHIVES 
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"..!l.tOOOs 
(continued) 

m.tllt 

..•. n ... -_...-~1lf ~ I 

clouda which han ~en ude 

which 1hn, in taot, that u ona iOQ .rroa the Nlat.ivel.J 

wustabi. t.ropoaphel"9 where n haT• ~· decruae ()! temperature 

with h•i&ht, into ~ atratoaphenl where we b&T• ro~ 180-

tberal ngiou, the 1JIOke putla wtlioll aros at. a cei-t&ln rate 

1::1 t:.e t.rC'tPQ1phere, I"" cYen tuter in the 1onr 1tr&ioa?b.we• 

This w.u an oblanat1on ra!o on the 'buia ot abo•t !O 1moa 

putts Gftl' 1rolloun l1r hrce ha• 1n the 8'1llmSP el 19h,. '1'bS.a 

COflelU81on as rather 1Vprlcing, ~ecaue it ..... •ul'JT unmd 

that. w?utn 1ft pt 1nt.o the stable lqt1r th• Ut'hahm 1llOu1d be 

11.owr. In, •bat tatea place stlll t-.lrt.'ier ~ up 11 norr a 

atto:r of CICH1jeotun cad, ae I ftT, t 110t11.cl. 'be t.n"11m« \lo 

&P'M t.bat the rat. ~ aJ.x1n; wu al:wv 1n \h1a unai- r•&1on. 

But l rMl.ly don•t. th1Dt that•• am n.r \hat de.t1m.t.el1' ret. 

'?fill thr.!ae measuraente ••• do \her actually det.mdne a t.brn­

di.~ona1onal shape r4 the purr before and a..*tttrf 

Th.-. nn ttree photot1*>dol1t.a, and it wu pcaa1ble to 

detendne ti. a:...ap.. !n .rrort wu m4e t.o •parate t- •tteo" 

or •bear. 

1Ku tJ1en any 1ndication ol aon-t.otropieal ••• r--, wu then 

~r elortg&t1.on or u a.'d.a 1.--i cvt&J.n direc1dona? 

• 

m:nr do you know that llll)St of this .... not due to 1Hntrop10 

1JDE ARCHIVES 
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d'EU,".Jtr 
(continued) 

YOICl1 

VOICXt 

motions rather than t.urbulsnt ditfu.111on1 

80 it 'ffQ Oft~ the !li>t"ffd at right. Dela te tJw Near that WU 

eoneidend. When I drew thi•, I wu lllplyi:&tc tlaat. W'ft 

., wn van. tr. NeJraW, and u. -..n --••alul beoaW 

\M dll.tuien rat. ta eo great tat 'hay c11ta•• n• J&ua a ohanee 

It. jmt bnaks ~. 

Do ,.u tM.U t..hia in the 1'9-gia Ml.- 100,oco .ttlftJ or u tbia 

\JP 1n U1e wr,y hi&h rep.on aboYe tlw oaone __., 

t•w W to......- it~• ot \lMt n.. of ii.he blaokboard. 

Thill ie t.ba 3S aUn here, and than w pt a ..,.._.. ot -..,_. .. 

tun with bai~, and we ba'Y• "rt pod widtmce tar a lot ot 

!JoE ARCHIVES 



,1. .. 

·r..i!..1 :~CG I 
(ccntinu6d) 

aLx:i ntr. tu.rtulonc:e11 up there. Thi• 1P Y&T hither than we•r• 

concerno::! wlt.l'' .c.~r eTen. :vr jCll clo~. T?w point ia, tu.t n 

~n• t h&ve ~ct evidence !or ii.it.fusion ratu 1n the strutc1phei'e 

;ret, tmd. ft could ,et. evidtinca tr n coul'1 pt balloonu ~p through 

1.!:la oloud and track it tor tiVen & tn diq• 1 U a 5~t.1 .. Bted here. 

l'!..a vtirpQaa :J! n.eotioni..'"1.i it ,, .. ol.mpl;' to ptt ideu fJ;"OJl ~u 

peopi. u to whet.her it WG8 practical or not. lo tar, I think 

tho oAlJ' re&l obJeatJ.an Wh1cb hall been rai.Hd la that t.heN 

m~t be aom other w:;q o! doing it more 900maJoa117, beoaun 

the 1&ta or a larp network o! ballom;,sCAJS&Hap 1a ,.ather hor­

ritying, in a way, until one couparea it ~ t.he coet of~ 

aircn.tt, which WQuld haTtt to be j4't ail""~, '1p to UHt.t• ea. 

hei&hta, which l think would be e:quallJ" grut. ~ 1.uplina 

people will ctbjact. to tu tact. that n an tq1ng to telemeter 

fthe intor•tion back ancJ a-. not. making an •ttwp\ to tind ou.t 

r..i.at th• uterial a 11.ke. 

!t 1.a, tn principle, per£ectl7 po•aible to rwoe'ftl" aat1p].ee .troa 

NJ.loons; that 18, to send saplina par \IP oa a belloon. 

ki&flte u zmch aa a ton haft been ~ 1'Jr Gwral. Ulla 

J]Ol.T•tb;rlaDe ba1loou 11p to '°'000 tee\ ... ,, Uke to ao 
hi;;her. ~e could, preau-1>1¥, U' ~ nnt w 01lt. down on the 

night to a tn lmndred pt>UlldaJ n ooald p\ up to a 1001 000 f-' 

with thue big ball:>0u. Tberetore it doe• nnut that it ... 

wanted to .tind. o~ -.h&t sort ot at.rial 1e 1n \be evatosphere 

one could al.to ae balloona in this cue •. First~ all, getting 

bt>E ARCHIVES 
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naorra 

They bad a pro~eot eallecl IOB!' l.U'CK la V. Air roroe, aad the 

Ol"1c1Ml llm1' DICt par WN ntur • ., llnl1W ad ...,. wmted 

to get th• baot, ao thq ,., td.oo N••Wl7 prise oa it.. on 

et all tM ... wbiob 'lw.r bolt' - ... Sa tld.a .... tq, tM7 

l"MO'fend ......,.. .... lftl7' .... -' ...., eibr "' tb..U 

Mlldina oat a •Nl"Ch puotr or JM\ betna -'led ltuk bJ' .-. 

f&l"Mr. I think tibia eouiatecl of abn\ to llaw. low t.haT 

lmos .... r4 them wn don u 1.'be o•a, bU ~ onea "'97' 

know luded 1a th• -~ pt ....,. ........ 

ftat .... ti. air MllPlitl&' Mh1e'fedf low ,... tM ..UecUoa 

made 11P? 

That.• •• pod q.wt.1aD, and - \alkecl ~ tbat. 111•tel'daT· 

a. .-.Uoa ,,.., ..... -.. .. ao at.on m a•,.una tna a 

halloea1• a.. ot the aqpatiana,..... eiaae w wn Wldnc 

tbm about \he mll part.i.clM 1a t1Mt air 1nd»c tlae OlrJ'O.\ 

probl.a-what. ta the re.i 41.at.ributi.Oll ~ ,....u.i. ai ... ta 

the llMll. ranp? It WU IUQ.Utff th.a\ OM onlcl ue ~ 

Ulm an el.ecrtroat&t.1o precip1t.at.a. • .... dewlope4 lt7 llDL 

for airarat\ 'GM. Or, in th1a cu., ••bu the Um \o ait 

up tben end -. a tb41nio-d1tt\lrion ..,...taar-t;bat. one ootlld 

nen iaag1Qa uing this to ceu.act. tbu• ft1T lal.l 11ua., 

tmE ARCHIVES 



r1ttoao1 

1ISmvn1 

. ~ I ' 

!be third alteruti:n, whiob u, I WM, obri.-., 18 tha\ ou 

auld pap tip a \ank n~ air ad eoll..t. t-he wbole N11Pl•• 

Whether t.h1e would bring 7ft back ~ )Nll"\1.ale •iaea in auoh 

a n,y that JOU could tlnd ft't. aaythiae about tbea, I don't Jmaw. 

PrewmablT, be ltHp1ng to \h• aidn or v. ta1* after bringing 

1'4 11D ... pelnt. eat that. tu tbel-1 ......... ta oallAlcl 

the tMnal dlthaioll de'IUe, and I Ua1at tlae taat.t ...._ et 

•ewpl.tnc ._. u. bee a.aid.end to U.ta ia lfWtld.a& lJJat 

30 -··per ld.mlte. So 1t'• WrUi~-. ., in ...... 

worda, it'• -11' reallT ett..U.Te tw ftJ7 JaiP ,,.....intioU 

tor part.lol.-. I doa•t WK 1'\ will be uehl m what JOU 

haft in ld.nd. 

SuppoaiJli one tagjned a eomknt.-lllftll MU.. lnelinl .U a\ 

th• altitude et the clolul and. nnntq om ot ._. thinp for 

&'Nil at~ houw at )0 ao•a per a1m:lta 1W a\111 haftn•\ 

an Wlq ach. 

'hll, by wuld be better ott •inc tile ,... ~ 

autbont)r 'M ran a electro.tatic praoipita'8r. I th!Jlk 1\ 

wvuld be mah .ore econoaioal '° hndla. ruwau.oa wou14 lie 

CN\ alao, beomae ~ ponl' ~ 1n ....... to aP aU 

tbrov.gh UT kiad .t tilter. 
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.. attooo1 

BOLZWda 

ULLOOl'J1 

JDd caoth8J" t.bJ.n1. a WlOM wb1oh hap in .. p1&oe teDda \o 

abauat. the a1r a1"0\1Dd it.. I ~ i-•d be NCinal&Un& aiJt 

after .w.a 1t it .... cronat.ant,.laYel MJlOft 81\t.ina ill the 

9lowl. The otbar alt.ern&tift 1a to do 1i1ae •MPlilll u 7011 P 

wpJ 1D \hU caa• JCN will ..U ai- poat.1>.Wt.7 ot aittiA& J.a 

70/Gr - e1nd ., alrMct.r -pl.M .u.· lo ,.. ~ -- • 

ll~tl.e raatar 4niea fer a mwillc '91
'-·· 

OU... ..... ..,w air \bnqla - ............. pnotpi-t.r 

wi'Ul &Mu\ .......... flt ... 1 .. t ' d ..... of ••• Un 

ana.ttaoo. 

1'111, it ••69 • - tba the pNltlea Sa•\ t......S too w11 

tmw. tou•re mt NallT \r.7'1nc t.o follow tide oloald, u. 

)'O'lll 1ft1 N tr.rinc to ftnd Ott. !l8w ... ..UYi.\T 1a Q than 

mcl nat. 1a t.be rate at 81ek 1t tall.a eat-tm•t. t.bat the 

Nal problea MN? 

l \ri.ed WJ it I'd ._ wnu.na, l'd. 1laft _.. a _. Metia 

Jaeed!na;. b tint ...u.a lwed11t1 -, .,ol.lowilsc \be- delwia 

w 4eteaiu the ._.it,71a .,_ 09V a,.ried et u.•1 the 

••IOftll ... , 4tThe ,...ud.Utf' et Uill& •u ... t.11r1.aa ._. 
Mllpln•. l ooiwicler tb1a u reallf -. ~. tboaalt. 

:11' tint. 1.RMNet woul.4 be u. nn' tu\ x -\1.emd• ibd 111, 

uina aoae M't.hod tor \rackJ.ac tM ca.a.iv et ~. ncardl.u• 

u wbat. it. 1a ... ot. 

'tR>E ARCHIVES 



lltl.0001 

COOISt 

I don t t aee whl' 70u can• t d.o 1 i \he W11' n hPe doM it ill the 

put.-br at.orolo&ic&l rinda. TM lat;t.r prol>la-that 18 to 

find out bow nob 18 l'ealll' 1JJ1 \hare after a lone period ot 

time and \l14l rat.G at which u. u Hin& aC&Tnpd-it naa \o 

• 1a \he real )Nbl-. 

Ot 00\Jfte ]9V wind ~ ctonnt \ t.e111ft mrtJd.na about the 

... 1VJ it ~ .. \hat a pat ot t1ae e1nd ia started 

i.re, it it m all there w\lld now be Mftl, ud what didll•t 

1'all ou~ or dittml• would all t. Oftl" bee. lob_,,. o't:tJ•cta to 

traJectoq ana:i,.ia to dnon•trate \hat,. What n clcm1 t knew 

1a hOlf it llOfta 1a the ftrt.ical -- lt. ia tollowing the 

traJ~, and it wu auggqted t.b&tt w de ...._ a T•f7 cemplsta 

Old ot ta. avf'Me .... , '° .... tha c:tnm.tr in & 1-. -­

d.Sum1.ona at tu eurtaoe. •• n.u, ctma•~ 1cnew what path 19 

t.uow.d by the dabl"ia iD ge\tiq W illMt Rl"fAM. We Gall onll' 

•rlr ~. •inc • aoi...ation o~ traj~ and aae•inc 

abnt d1.ttU1oL I\'• pnwal.17 a rather poorll" coaVollatl 

a:perilleat.1 - .. Clll1T .. OU" 1lillla p1u ...... Ulm et 

... ,i.-, f.D Ulis un \be turf-.. I Wllcl l1b \o ... 

obaenat.iw 1a )-di muioca •. 

!hU ob•erntion 1n UlQther lqar of the at.o•ph_.. Mal 

1DdMd & dittioult aoe when 7012- ooutdar 7fN are •inf '1alloona 

and M:t1.n& ti» ditticult7 ot ha'Ying thm 1lhare 'ft want. Ul-.· 

bt>E ARCHIVES 



Comparing that to the daa that wn oa tbe -.. 79aterdq, 

ahow1ng the t1guru ot uxt.,. and llin1ID.m tor tall.out taken 

on the~ paper, it,,... to• like \he nnp wu territicJ 

... ritb tJw muaber ot •ta~. ,, awu ..... u. nnced 

troa thouand8 don to tau. Yoa haft tlla .._ ~ in the 

-~. r.ow, at. J'W\l're crnlT &01nc - - able - launch ff 

_,. bal.l.oo9J ,_,re on)7 gelq to be aJalAt to • 1\ for ene 

tnstanoe \broq11 _, -. leftl, tor a -...t pel"iocl et Um at 

,.. llftl. I\ ..... like •'n biUna ott a \nmndou progru 

or ball.4cm 1.-pllna ldd.oh Cab\ ....... Ci• ~ m annv of 

great atp1.t"1H.nce. 

Aa I un&antocMI, iihe nuon for -.. 1:11& ,... Sa -o•tr .. 

ti.on at. the poumt aa ®a to U. ~ - tbe cloud and 

the proper k1JlCt ol raia atorw, 1lbidl n.ult.d in th. "feey high 

eoncentraU.cn at. the P"Omd. I 1r0'1ld expect tAat tbaN woulcl 

be cbanps ill tM at..pbere. u Jill poinied out. there 1t0'11d not 

tJoE ARCHIVF.S 



•1«11 
101'.Cla 

mtOa 

A• Ila pof.Jat.d au\ 7•tada7t tUre ~ b9 dlac:onUmd.Uel 

1D the tr.. dr beoau• of the Vtq t1lrbllll.eDoe uta, that 111 

tu finite Ilise ~ the eddJa 111'1olftd. In I 1IDU1.dn 1t a;pect 

to ba'Y• tu 1dg 41ttenmu 1'ld.ah are cble to tM Ida tUttercoea 

SD ram. VJaa laoktD& at, the Tlnm4trnwa ho~.n rapoi't., 

where t.Mf hue tlw ftlllT t1De aet1m'k ot n1Jl pupa, JOU re­

mrre?>e tU ats •• .,.u.ta •f nild'all. m tile ather ...U 

-- that. MWITeCl --.. 

!hue ..... eaat.m .. ~ ftMllt. ...... ...,.. about 

the othw a, - .,.,.. a t.arr1tS.c wrtaldllv ot ftdtoaots.Tit.J 

1n a -.U area, .. ten .. ~te -

- apl'99MCI 1n tel'U et ommta ,_. liter of nl.a, u I .._.. 

•tandt now tbat S».dioated a tc'rits.o ftM .-.-. of the 

41stribl.Uan ot Uda oloud m1oh 1a ~ tikt lla lc11Da• 

ill.\latn.ted in the tint a11de ,,. .... ... And the tb.1Dg 

I'• ati a lo• at 1ft tadttnt.aad, VUl, 18 M Jft ou. td.th the 

pnHDt •twl'kt .. ~, ... hope to pt w.. ftne 

·~ that 111 .._ • -_ an• ot tta. po1IDd • vi. u4 

aho t.rca vbat. J91114 apect of JD. Zd!Dpr'a ........ lo 

thenton, 1t JOU oan•t get tbe ftlle •tnD••t 1ft hoe to 

• ocntat, v.t.th ae'ttl.Da w o:rud• appnixlNUtm u to, ...,, 

whether-tot tba act.S:ritJ 111vitbln11Qwn Ukeq to be 

bt>E ARCHIVES 



! ... ~, 

(acmtS.lmlG) 

m.tOOG1 

att.W btr ft1n U' ra1ll 8bou14 ooour, • Urn'e aaall J'da-1-rf.Da 

laJ.,... lov would W.. lntomat.S.on 1aa at wl.ue tio J"tlf 

the ftae •"1.'aot.ure, I \b1Dk ta\ w m1l1d pm.pa pt a U.. 

&bout tile n.... ftn8tUn "1 Jan cme aUwltft tlicbt u t.o 

vbiob - leolcfJll OTO 'the &tNnft tJJcbU to 19' U idel ol 

1lbetlla U.. _. tJ.De a~ or mt. I - ~ l:v 

tlda ._. w 1-• Ol'dalJ' r.tae • a ,.. n ... na;loa al 

f'all on tlMt other .u. u theJ' ,... tbaro1P t.1119 Net•· 
ht ..... tbaa theJ P'O•al.T -ill .,.. t.be na1 t1ne .w.ture, 

1 UAC1entud1 'bT the I ;Jing t.Mhatcpae, take eT• w Uar 

lu.t. it. Uowt tbo11cbt that. t.he aiM ot tb9 elolldt illel»d!DI 

the vl.ap of tale eloud, la l.arl• ....,. to bit p.1.obcl llJ> u 

..... •tvork. bd - ..u .... "' tm"ep .. n.. atructur• 

- and tbe otlm' point I -48 -.rl.!Alr _. tbat. I law a t'•'i"I 

.. \Uattt.tnennao1a'eoatbe~taraa.au~ 

~-t. • J'ld'l.uoa ot tba 4laoonUmd.t4elt la .... nd.dall, ..... 

than ts. 4laoont11m1tl• 1D the air • beta ld.tla. 

"1t. ww., t.bat. la aot. bol'M out_. ttsw ••..,,._.'"- eew:plee 

111bicd1 U"9t u I umdentam, &U redmed to 1:lle w a Wit. ~ 

rain, OY9J' a mll oea 1D a e1tuatima 8'9PO~ \9a£fJDm ntn. 

1JDE ARCHIVES 
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.. 
'hf.tClh 

Dr.La 

111.t.1 

... lell'I 

Ow teclmi4l"llt _., dnoe w an a rat.Dao pocw proJeot. -

ftnaataU7, I w - I Jadl.t vlt.h.,. om hl.nda a bunch ot 

fnnna1 • Gilt ot ahaet. Mtal mad pa ta.. m - atabd ibaa out, 

atine J"Pt ml 1n ........ the Jap wuld na nw, ud 1n 

w w tkq woalda1t. l'1t ..._ OD'tata I'a p'Yf.nc en 

aomta ,_ .s.ate ,_ lite ot aiJl. 

Well, .a.t•a ldr.ld et tovPt '-•,...I 4WD1\ VJ' to ....-are 

the qmnUtJ of lllJ.a. I took that baa tllM• Uke at tbe 

watt.r llur.u ar! other ptlOpl.e a-om:ad tbeNf ....,._. u I 

ade:rsta'ad it JOU an'' Jut. ao out and .ua om oollector 

ftt a4 apHt to pt flll1 q1mltttaUft nnl.w. I doa'\ 

Jmow about that. I figure a wee or ~ -n,- vould .... ,...,,.,. 
!ou Wilt to p'1t. it f.ato a plsoe ,._.. -- Ult Otha \hl1!p 

,..•t drift 1llto it. tou•n tntuaataq looaW Sa ..... 

ohu8"a. tau haft a Tf/q a:o.u.n -tbttr nda' at. Ml'! 

t.bve \lblah aould cl• JOU w l!!dtcaUca • to 1ibe urdtoml\7 
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~· .StJ!'Jh 
(COlltlmled) 

I :.oaaa 

VIJJAa 

ot tbe pndpitation ecbDes 1D t1ae hel'lloatal dUeoUon, and 

,ou could ... vbether that la a mn or leu md.tana pnoipita­

Uon. !hat natl• ...w.ng 1n rq llin4 I .baTd atDut 8.rcck­

baY911 Latlon'to1" al.80 W.. spr!nc. Dq mda ~ ot 

"41oaotlY1'7 lD l'dn,ad tor the tint,... of tb1s stem 

then w.a aot!d.Dsr and. iben at the ... ~ '1:ae atoJ!I it wa a 

matte ot b1lh ...-. AaS thare -.,. ftpnll *" tt wa 

Jut a ~ tbn tbe ..Ur.Uw tlZMall - Into tbe 

plaoe vlth ra1ll t. ._ lldlll 1' ...._ I' .. a atmr lharp 

t.IWt& - atba abarp ...tdu ... - tmW1 apt• lndlcat..11 

the .._, ft.u IVuc\Un tbat 1llDuU pn'labl.T N CIOAlT al1wt 

llf our..,.._t ODU'8e mtt.oa ot nd.1otlcmd• .auau. 

lupputn1 JOU w a J.qw, BanJ, et ~.,. ut.r.S.al 

l1D UMt Jd.nd ot l.qer that we ... 1lbm a ..U pi.. OCllW.I 

out cm a ltable dq aJd .... 11l a bl.a flat ~· Suppodag 

u tAe 'ftmDclentom 1ro3eet fDUDrl - u4 J'01l cum aamen\ on 

W.., Diok Cooaa - u I naall •dnc 1llMI naal.ta - I haven't 

looked at tbue 97a'tm&Uoell7, 1-\ ~ look1»1 at. tlMI TU1owl 

p1otun9 \bat..,. -- P*l!atiedt ~ .... - - & pw.t 

wr.la'Uoa in tba Mi# ot the rain d.Ma !a a at.- - nen 1D 

a nthd ..U - a:-. vhta:a ve baTe ._,. -1• aTfAUld. bd 

cm mnlu atcht. "90h 1IP into ~ lA9w 11114 ._.... emul.ua 

Jd&ht mt.. 

That' a 1lb1' I MT l th1* that J.t' J01l ooul4 pt, oat acaa rovab­

......._ta • to whet.ha JDUI" nd1oat1"1:t,- .. vlWla tbe 
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.... i.l'Jh 
(acmt.Snn-Ad) 

JUl9 or 10"' nJ.a or &bow it, tbat. Wllld ..._ ... •ehl ~ 

t.1ml. MI 4oa1t VdDt 1QU1n fl'lflr n.lJ¥ aoilll to pt, to .. 

J'01ll' .,,.., • ~ml p.t.otun ot the G1o1ad in all lta 

ftlle nnaaa.e. I tblnk tllat.1a J1mt. bif'OD4 om" pr9Mllt Mtwol"k'a 

oapaMJ!tf• 

It,_ Jaa4 nob. p1otura,,.,. A1ll ..,,,,,., - able to applJ 

lt, ....... t.hm n.ll¥ 'llbat ,.. Deed ,.,..,,. - n.. ..ie 

•tamtar• et .. atn, *'*• w1l ~ s.t atna r.. ..u 
ftia Mtwmb, mt 

v.u, radar aoulcl &lve *"to JO•• T1*l I c1oa•t-. at. 
JOU1d do with it U JOU cU4 b&Ye it, ..._ tlam. tlaat, n.lJ¥t 

'WOUld. JOU 4o wit.A iU .,_ I'a pnU.C ..... ill JRI" mcuth1 

llllt c1icl 70" bl.ft ~ in aiDd ot ...,._ tta.. 41Utri'tM­

U.. init.S•l17 1D ecae ool1wll' 1d.tb tbe dill~ ftMll7 

- &ttic' a oerta1D. U. ~ - to - tltllD W.t ll1cht 

'be ._ TG"U.oal •Uona'I t .. , bn -. U 'Uatt vare the 

.... , hDv 4o JOU - that'• tu - tel n .1'ft an cteeUng 

with it ibere la all llOria ot ~ .U.O.. b• take a 

pe.roel tna OM .:&._ 1iiO & ditt-.t -1.we 

I doa1t .... to ~ tha" it. 1'CNld tie u eMT -11ftat Wt i~ 

1llNld be a YW7 4Uftault GM - GC ... llfllir ..,U•t.!• V• 

do bow llld.ch ~ th. viad8 wnt. U w llaft a ndio­

aom. Htwark, - Dov .... the debr.ia ... Snit.Sally Aim 

oba8"1lt.1ona a\ t.ha tut J1ll site. Ve .. pa then tttgather 

tlDE ARCHIVF.S 
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l_·~, 

(ooatJ.ruld) 

VllLD1 

IOUlllJla 

,, DWlOCh 

Ud .. ot.beJi .taot. s.. bov tut, .,.. tld.a th1n& ld:d !h1a la 

t.ba .. t.ba'\ - don't. kl:IDv &boR, ad 1" .... '8 .. tha't w 

ooul4 11H our Mtboda ot tb.r•• dt._.1cm&l ploiUDc vb1ch 

•teomlog1zsta are aooust.-ed to ua.tng i» t.ta1 out hov this 

lat JOU IP.U. a'°11.t ldxtng, VUl. VnJ.4 19'1 ._able tD U... 

UDplah t.tvau .ta1loU\ ad a •bu.la\ ~ ot pat 

Well, tor aa au llan\ tblrr9 u ~ • tallod, u tar 

u I eu Mke out. 'Iha• u, t.bwe _.. - • • ,..uo.1• 

lara• .... na1l1' W01lll\ tor - ll'&"'l'7 tall.. 

.. ~ ....... v ...... 3) ll1cnm putSal.M cad .,. -

20 atm.WJa baa ...., ..u. tall wlocd.f¥. i .. '" dovt1 to 1 m.aroa 
putiola •stobt it laaa 1aem ....-Wt la pzobabJ1' oloN to 

the pemk et ~ maber Umdtf oune, tbm w would ba-Ye no 

tall at a11t aean:re4 1n a ut.t.er ot u,a. 

1 ... 

Onl.7 Tft7 1JIJ.Uall7 \lhen 1t.1a h1&hlT Umiaed, aa tar aa I Jcnov 

the1 o.an•t attw it at.op• ru.tng. 
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·' 

V.U.1 u I - W.. Pl'ObUat wtll, 1M , • ._. a o.naia 

d1a~ ot .tiatt at. t.IMI po11Dd aar1 JR'4 lib te Jmov bov 

it .,, ttwln. tov. ..,. .... 1\ ~ ,_ Jmlw the dlatriba­

UOll J.a tile Uird.W lat.a, -1JW'4UJl91re ftl1 Sn tM iA'ti.0-

YWDilll _...,,. tut 'lllovah\ l\ .._. A-4 JW _, W.. 1a an 

ab tmnt., - - .... , ... to .. .., ..... taUwt. ., .. 

....... 1-llul.-t cUtt.m-. et lid.ob ..... ~ - .... .,.,. 

little. Ta.:r. S. - 4Snp•••n u to• Sadiwltr pzo­

'tll.bl:rt a.trwJ.ara 'r' adlra ot mp!tlllle. 

I•d like to • b\ w 14 ~111.tJca to lml'N t.bt.a abmt 

the ~ 11btoll - eoul4 oMa1a .bm ...... _ .. lda 

o1oudll la the JfmaMll r.2•nc11. 

Cou.14 I pt ca1arif1eaUoa ea tbatt I doa1\ 'l'lita ... W,- w 

putJ.ou.larlJ v1ab to bow 'Ud.a Sil t.be .......... tor i;h1a 

···- - lt. doea
1

\ .... be ~ ~ to the 

looa1 tallollt pn1'1a wt, tor tba _.lcl v.t.4e taJl.nt, it 

-- to - ..... ..,, wll, tlda ..... ill fObl to lie 

Ga~ .V••l¥ ~al ........... .WW.~ 

1\ _. clota W17 alov1J• I GD - ..... ~ 

tb1ll ai&tlt '9 ~t 1:lat I drm.1\ c:pd.te ......._. ..._.. 

lt. ts.ta Sato .. b~ plO~ 

Ga i.. Well, aa I al4 earl.lar, I'a an ._. ••t raid ot ai'f'1ns 

a •t.Drolog1cal J'IMM for wzrUna to ftlKl ~ fttl lJov. 

,J -- '• ~ :- • :.... ~ 

bt>E ARCHIVF.S 



WllLD1 

' 

.._., I Wonk t.bere 111 pn.oUoal ~t.tma for boviac bC1v 

tut tb8 •unal vill d1tt1IR iD tbe nn:tmpben blow it 

w -. ~ - a lot of tbe •cwt,...__, mrnt.ng 

--- UO'l8l4•11betbeJ" the llatarJal. U4 cU.tflale J'llpidq la t.he 

lltrato8pUre or •t.t.t.r w 001llj .,, .. ,,._ 1\ u tapped then. 

!bU -..:N14 .... a.nn ......... ot ,. .... We .. tne. 

low tor .. 1oaa1 ta1l.outt I ......, w 1n mn • ocactl!l'Ae4 

witll l't 111•-· it. J.a .. 1owr 4lt.r.tM ....... ~ 

"'11t I -, 1t l wn 

&i.,_ nab a pl'Obltm ~tin\ tld.nc I 1d look fuit 11114 it Sa 

a drbtlnt.t I'd look tor a ftdDtall _, ml ... s.t tmr.11 

_, ecdndd-. ot btcb ra&Dtal1 vlO Jat.p ...... , and lt 

taa.e WNt I 14 be --~ pt11111W, 1*11Ne tbs.. :U an 

auppoH4 to be part.inlate M\ie:r ~ ...._ ad tbeD. I 14 

HJ't wll, tb1a lbwa tbat. tbla Lmpatr ool.1eo\l.on theoz7 

doee not qpl1' to tb18 problea. I 14uk11111.i.t -W.U1 vbai 

.i.. ooal4 1arilJI 1t .. it there'• • ~ ...... 
Jd.&b -W a.i bi&b n.f.atall.t• And tb1m I -44 look 1ato 

t.bla air ~ lladDeaa, tbd u, &Sr .-u.. tntn.Sned 

Sa ta. l'&1la. I doa't. kmv ot UJ oua. •atwd• tllat ~ 

do that.f -· la, u tar .. flreDW. ~-'Ula 1a 

OCIDMtled. Aa tar u omrntrU.:n tbtmrf•atDa pnetpitat.Son 

111 ~. 1\ at.Pt be Vd.a territ1o '111iiO'flU' aloJtc the 

l1nu tba\ - d.laomwl 7Uterda.7· Bat 1t. ~ taku 
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Q....:..t.D1 
(ooattmMd) 

plaoe tna t.a. tut *' t vaa1m• •" tbe penal dlap dowll 

w1l below tU l.nW tiUJ1n ....,.,._ to d1'op dcnll st the air 

.... the ...... 1t tba air .. ooow. "' .... o:n.Uoa u4 

tall'• nt.a. v.u, .. nppoae, - .. ~ llllld, ,.. d1ct 

.,, an a ootDlddw• or ta. JdP .,.. wltll t1ae lllCb niDs. 

tMtw ml 101&'4 haTe to loek tor .,._ •d!alrr mt .-. 

...w v.ltll ntn. v.u., ._ l -14 me a:e, ltllrl ot all., 

1uce ........... ot air~ - 1'•"'9J.o .urtaoaa. 

Jou .., .,, .... to • thlo'aP • Uwi.t ll•taplo aalplaJ 

19\t .., Jmt. ..... ot .....-J. ---J.ocleal wideftt.lona 

~ 4-MndiDI af.r onm..W vlth ~ ... tldnp lib 

that.. ra that .,. x•a u,- t.o ....,_. PNdlll• wbenS s, 

dape!tnc 1lpOtl 11ov the data 111 1U.1a partlftla ....... io 

... bo1ib ~ ... ~· ,. ad4 ill t.he 

lat.."pntatloa ADd to aid ill ,.nt.Slll t.th ,, .... bl. ~ 

ut1mr, I ~ acreet V1Ut tllld lt.'• Jmt u ~ 

to ba9 Y..u.l taw. .. ~ ........ 1ilbiah 

w•re w cnun.. TM TWt.ioa1 ........ .,. w••l7t llDt, 

I dml1\ WU*" tblf''ll .,_ llw ._rs. '8taSl. ti.\ Sa 

I tbiDk 17 1dll Jmt lie aa ctn 'Id.\ ot iatola\loa to help • 

4ecdde \1betber it .... poadble for tlda o1MJ4 - ftld.1oaoUTe 

olo'1Cl - to baTe ... Cldlbt 1a the l'A1D -- - .,,, ad tb.ing9 

like ~t. I don't tb1nk 1t 1IUl. tb1Qr an;r licht cpanUt&Uwl1' 

that will illp:rut• OU'I' ~ ot wrt.:l.ca1 cU.thdml. 
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V.,.iAt 
(ODDt.tnud) 

vauma 

W&II81 

~ lt v1ll tae a r..u. -"' ot a \hlna that. w -.a attrlJ:Al'te 

io •thiDc fllMf bat cW'tmioDt but .,.,,., I tM1 iibat quau,. 

tau~ it v1ll mt Saproft our bo14ed&e of 1m11ulct. d.U'fta.ion. 

In 'Y1ev ot the tact. that. I Rill a1Dtdll \la&\ ta a atul• atm­

._. lt•a pnlJabl:f TUT_. latllll' U.. tbe .._, ~ 

tbll~ ......... .,. vltb U.\Jiapio ..U.Wt ml Sa - --~ 

........ mob lover .. ,....u. ........ tt ... Jl'O•••• .............. _. 
toa ..U .., v.i, ta ..UV •t ~ .n ot UaS»c ._t Jfr. SS.1.,.. 

lDl'• .toS»g and ... la doiDI - - al.- oolleo\ -" nillf 

tee, u4 I go almll v.l.th Will'• nG ntU. ...,~ I don't 

think I 14 dJ.apdt;r l\ 1Wbe wl'd ...,.._... Jw\ 811Jt ,._, .tuat 
u a oon.U.mtson of the pnaen obeu •t.iom - lllbich 111 matq 

ill tlut f'oa of 11ori.IDDtAl '1'aftl'M lV airuat\ - ... ~ 

tra.,.... 1'J 8'111 Wlll ateoner - a1raraft • t.lloou - as 

tb.eJ' •- Pallabl.e. 

Tb1a Sa tor el.owl• - not -~ tor .-........., ~ tor 

.......... !Id.a la DD't ~ tor nd~W Clloaada . .In the 

ao. Thie le \be Wlo1e PIObl.9. tbat'• tblt r.11o1lt w•re 

ftM'Wld.nr· 

01,_ a :rwlSoaoUw olov4 pleoecl .ta the •t:l'at.o.,._., -.. it 
na aob1eve a va1tol'll. diatribu.tion, ad it' ao, bDv loDgf 
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la tbta nl&t1'N t.o tlMt pnMllt pl'O~t It '1:da ndSoao'Un 

a1nd. la vJ.tld:n \ha 8trato.phen, u it. • al••• ia probla - 1t 

1t'a paY 

I\ llu to do vith ~ 701& VDlll4 wat to pt. up tbare vit.h 

a bellona • mat ud ...,... 1\. 

x -44 9Jq thU - ~ lt t.1d.a u -~ ... JOU ,., 

... ~. and 1t JOU kDDv 1\ la l'9W•••(.U vlthl.n \he 

atratolpheft, then I 1'CU1d think th.at l.t.Mn_.1 I CIDll#Uoa 

net at the aurtaoe ot \he lnlted S•tea wou1al 11• J011 pd 

indloattou aa to 1lhetha lt'a po•ailtl• tor tba't dl'a~ 

air to pt dew to the n:rtaoe at ..... .ol....&n i1atlmoe. ftat 

vou14 • a \18etui ld.t ot w ... Uoa - ~ w .. po.s.t.t'fflJ 

id..nitr t.bat ~tlCllrl vith at be ooneota vltb tat. 

~t.eat. 

Well look, U w go u I .,....W tblt o1lb8.r dq, to CDd.ltt aat 

!hanlragf.'fillc ad ftDd ~ atiatt ... 11lto l'ldat doea't t.bat 

Vellt let M aaJc )'OU thla. Would 70" k:acw mttJallT whether 

the atutt vu ocnta11wd vithiJl the at.rat.ospl»re ~ to 

beg1a vJ.tJ:l ad not belov? 
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WllLDa 

ll>LZIUla 

I don't Dov aucb about ..teozoloot of ocar•t blat it a.­

to ma that bJ' t.u u. zaaxt Tbanlli'l'bl w aound 1t v1ll 

ban ftined out all tb1I atutt tbat'a dovn ~ 1n the 

veathc la781'9• ~ e1- tut. cqea lit tt&a leek'ng troa 

de'DINJ. • • • • ·•ziaaa ••'tl..Ull· 

Oh, 101& tld.* .. ••h\nc u.. tv t.ba ....... ld&bt -

lonpr tbu ah 11on.tbd I ..., ••--'DI lt vou14 t. 8flortert 

to vuh 01lt dl. the tbla'-

Aak the ldT1oe ot U.. ~t - Jq f'eeU»c 1a that 1t 

la bt llO ...... oot.dnt bR .... errtb1DI 1D .. ~ 1a 

~ ••bed .. 1D dx ....... Vlaa'l do ,.. fiblnk, Sen1 

Well, I t..i aa appnMaaiw .. Jl>1l an. I doa't Wnt )'OU 

oanatat.torftN. 

v..u, let'• pa it .. ther ., • .., Ola - 'WJ,.1 l't ""144 

... 1ao • that tbet'a a wahin& on U.. tor pll'U.oul.&'M 

•t.Wl" 1D tbe J.owlt l&Jwn• low w doa't bov llbat.1t ia 

..,.m, bat tb1a 'WINl.d be a. tb1nc WW1h wal4 ~ zact 

bt Cfta' a,..,., voul.d 1tt It voult1 be lllcrtaJ>, p.:rhapa, thaZ1 

the U.. tor atutt Wll1" upatain to OCll1l dova ad d1ttun 
• 

bnE ARCHIVES 



\::....m, 
(omaUzmed) 

VBXLIB1 

ICl1 

~ Jato tM ~t.bel' lq.... It tibat'• w., it wu1d 

be ahcrterf UJ4 :~' it ~ ocaU.zme to .U. th-. obMrfatlona, 

;rou•n ao.tng to ocmu.m. cnw 7ean to - mdi.-oUTl1f' ocae 

out Sn a mn • 1Ma UD1tom taahioa all owr b world. 

Wov 1d • uk '1d.at Dr. Llbbt• Ia lt po111Shl• tar tm a'Wtf 

ODM lt.11 .._ Mpod.W an tlMt po•d 'to p\ Nlpt 1't to .. 

........ ap!af 

Bov oou1d 1\t 

Oh, tilt. bn't that w:q ll1mr u GallpU'e4 to - I MaDt \he 

obano• ot • alftll ttast part1ole lMd.111 ploked 1lp ad put .. into 

the air la ft17 a!mJ> bdHd ut4 I .......... 

I don'\ Jmov, w. laYe Writio mt. •tol'Mt u JW11. Dovt ta 

hl'tdn veu 1n the llOTld •. 

I Wiik it. a1ao - 1-* to the ....U- t4 tba e11Nr'fa'UGa 

Ben Holnr mde ....... vba't'•..., ...,.w.n aD4 *"'• 1ntez­

Mdlate. h thare • .aUlma1 .Sytng at all ~ - tbo• 

that an olo81W atx mn aall t.bo• -.~ an t.nb9ll' aput ax 

J.uat ca,.. nallJ ~ d1aUnp1M 11nw11n 1da-t'• 

upatain ad ., •• illter.dl•t.et 
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GIUQGS1 

v.:u., pt~ not, bat .. J'9&l qwUan ~\be • u 
1'hetb• w•re ping to i... nd1oaa\1't'lta' Ntn•nc out. tor 

the Da:t tvato' J'8U"ll ... 1t ,,. .. •t. alloot balbe. lms't 

th1a the Na1 ~., 

Am ,ou't"e astntdnc o1 -. ~ .. .n ot • ci.act 

stonp am that thl •tllollpMN oaa alao9' ...... 

It~~~, I-,-., s1.ovl¥t WrT 

-11 ~ ao.tftol.ad ....... ad ...... Sato tbe 

watbo _.. am! pg l'IWled out. 

v.u, x vi.ah ,. OO'Gl4 tb1* or .. wac n a 1a1e. 1 

tbovP' w _.. W'dDC elc• ill pl'Obl-. • '9li1l wit.A, u4 

that'• .. ..,...i. ..mas., and llhatt JllDt. .... it •'" 

Fine tldio t.be wrld wide, loa& t.IMt J.., ,....... tkt•a ... 

..u. Jl'O... - tkm't - ,,. ... ild.a ftnt pnblat 

I don't, tld.nk JOU people 'Wbo at'e aaipd.1lc &19 clUt.-J.ac Sa &r11 

ftllP80f.. In -- ffl"1oa1 '"1sffl'W, al be ... wn1oal 

......._. 

t .. , I tbi1ak the poiDt 111, U\t we W.llr1»c a1*tt ~ OI' U'tl w 

talJring lm'ld v!det .lotal111 vbat I iataded to talk about waa 

a pnpoaaJ. tor • ~ to t1nd on -.. ·tile •tlldal wuU 

be, 8Dd the tlpplio&UoD ot tbe nsalta to both probl_, I think, 

1a n"1.ler mdent. 
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~Lia 

VOIClt 

Inoidmtall)', S.t .. be p..unent to po.tat. out tb&" w.. 
baaiwa ot th• 41apenal ct cluat a:lght 1-M• q\d.ta import.ant • 

.lt 1-t the a1r pollut.1cm 'bo18t tboM that. are aonoaned vlth 

nob. ~ aa rate ot an tall ia t.ta. .S.'7 and w.. 
llOl"t of t.ldDct al'9 ...UW "1ite OOAIWucl "1 the fut ~t 

... , t.bl:r' .. ---- ..,., \bat .,,. ., .. ....,s., tlae 

- WDa Nftnl. ta.. la ................ ta1l9 ad 

tbeT wnN it. ta a apot, 8lld it .b _.,., ..... 1:v a tdarl-

lltcml ad .... .,. apJ.D, .. .., ......... oouidnela'l3 

-- ... Ml ... la~,..,..... ta \lie •• 

I don't know 1'bT, 1alt it nr1b1t M u •1 '"*11' that. a cluat 

parUo1e wvld .nr an 11p onoe it'• Mt ....._ 

Oh, '°7t Jn ovaht w &" Oftl"· t. Uaa chlat 1xn4. ..-. 1'1e 

lt.'• ~ blcnd.ng • 

.,. naou.ot.1oa la tmt 'UJe ......... \Mt. .... -- ... 1n 

the ftr1 cl1lst)' ftl1ona ot the Lu Vegu area SIMlioated that. the 

~ plotr4J ~ d1aat had been. er:• •elT d!l.uWd. 

1., ..., 1t..., aUll be or a o1Ur " 111£11111'&'9 vltll tba .lftkt• 

.. ot VMa d:r.tp - r.. .. •tnto.,ia.no ftt:aftp. . 

V.U. look, ftPPOM JOU Md anal pcl n1noat tilsat blwgtlt stutt 

clam, I wn ...,,.,.. ... ot the stutt _. °"'91•tel.1'. •• and 

.. 1t. dl"1ecl TC'7 Npidq ad t.hc alrml - .. pod vSl:ld ad . 

!JnE ARCHIVES 

/' .·. ::.. ,.,.;. ·~\ ,,,,,. 



·· atRa plobd up •..uall1 ~ tlln _, ad 1'Dll1cl 41.ttUle, 
(oontlnned) 

and all tat •• 

LIBB'fs v.u, •-' ot it, three-fDurt.tus ot it. 1a __.and 70\t earee 

tba't 1t.1cl '" 1a tile ....... 

YOICBa 

LIBBf1 

10JXZ1 

IOv tMD, 108 haw Salal 1akeli 8114 l'lwn, ui4 ,..._ .......,,, 

I J1Utt 4oa1t. ** ftl'1' ...... ot l• ..:lj ... lMkt ...a lt ••• 

I th12* 1t'a a on. W7 av.et. 

1lall, I•• .,,..., glM tMt JOll'ft elfadMW .. ,...sbU ui·· .. to 

JOUP•~· 

tn. ~ Jaw J'llODp1wl tlMt peulhl1S'7 •t..,.... a ptriiocl 

ot u., It thee wn lltoft,p ia Uae .. ......., lt. vou14 'be 

cU.ndbtlted cnar tile •J.a &lobet • ~ w. tba heef9Phlre. 

10aJ' 4lo w Me4 a 1dc psopma ~ et u plea 6-. 11aDJ 

plao• t.o ftDd out 1t 1lld.a la ._, I aboal4 ~ tlaa\ one 

._.. .. ~ t.a. nratoapbere v1th tlMI :PJ'OPO !llatl1 mt. 

wuld cteten1ne oaoe ud tor all 1t thtlr9 wn norap. s~ 

bt>E ARCHIVES 



·' 

·•JICZ1 l"1cht aDV .. ad atazotSn1 law cm, Sil tb9 ..t We lbRa \bat 
(acmtiJJuad.) 

PtPUf 1 

an llObedul.a\ "°'114 ..-. etwpl.e .-p. .., ht. v,obtt bu 

doM t.IWl1 1*t. I doD1t 1ihlnk ha wnta to pa ia too mah Oftd1t 

for thb ~. --... tb9J' .,.. wn aoaduoWt &tad mt 

tor w.. pmpo... a. dUD1
• ftDd ~ lu\ ~· Th.la 

ia t.be b9ci•iDC•• 

Bue JW dcme &DIJ' oaloul&tlou ta · ... 1t tJda vu tile lt1Dd ct 

1n.t:nt7 - oi JOU VDtl14 apen 6-. ••. 

8&7t vbR we a ,_.,..lit• tftetua ~ 1ISke Ml'8 a ......,. 

1t. 'Id.th that ~ Ukeq 1lo ))e theft. 

v.u, 1\ ..... eh-* prettJ ...u vltb -- - ~ ....,.n 

trca aomlo "" 'fa1lltlll - .. dtrri.a\toa it .. ld.tlda tU 

in~ errer, 110 s.t tmn ,.. ~ 1" ~ tlta JUke, 

ad there~ S.a, lt wu auch r 11.- tbu the coaalc 

'ft'1 '1'1.1.ua.. 

1.11JE ARCHIVES 

·"' 



LDBra 

vxcrona 

V!CIOn'a 

Voul.dia't 1\ b&To .._ ••lJ•• 1D arq ouet I Wilt vbat, eon 
ot J.utrmct. d14 JR uaa"l 

ConcluatJ:r1tJ aetwa. 

It'• tp.te w1tlw. Ye,.... able ta otue tbe GUDJrllU 

.iovd tor iutaaae, tor t.hne aap, and ,n wq poait.lve 

tau• et._ onuu ot 1t, ..a .... ,..i.-. +.Md 1' 

... Janpr. 

Ia a1l"cratt.. w th1a .. tra tbli taJ..1oa GllJ.1', Dot the 

el.oud it.el!'. 

a, JU• Well, on the tb1Z'd day, tw !laatuoa, we vero unable 

t.o get G'OUDd. lt, lt wait mach liu'&•· 

Vellt JOU hsn Qiio Wnp Oil the ~. - tiMt lllltet tba;t 

tou baTta • tan tb&t, 1DU wr. tbne .,., .... llSb ta .,,, 

vla&1*ftrr latCtb ot Uae lt ht qul.te a 'tilt 1-, a41oaotiw -

a4 uCOJ'dlnc to our not1ou vou1d be pt'9tft0 vel1 41atr1bu.t.ed 

DJ, ner t.ba esrtht I wader tr )'O'G oo1l1cl IJa9'e ctetectad it'l 

I ClQMJtlan it ve vculd brf'e bee abla to t'1nd 1t llUCh be1cv 

our level of detectioJJ.. 

!JOE ARCHIVES 



llllllll>a 

llCID& 

I.ILL• 

That,'• a wr11tln8'1 ld&b .---.u-. 

u ,... a.111 .,., ... 1t, ~ \be ~ ad. a.a-- 1' on, 

lt.'• alloU uP 

So it G011ldn1t be ohecJlced, lilt; 1\1• IUll .. ~ quen1cm, 

.... it it 1a oaq JDOOt.h ot ..,. n:t• 

What 7ft Dl9cl S.. a •r pl•, a lap w1w ot ab' tOI' ftd1oatlwltim 

•••f'M ... pnoUoa1 tldnc I oaa w b Jaia J I I Jlats oa. a Jlollal 
1u1a, !a p..W. ._ ttMl7 h&Tc•\ an 1lm1- tor a lone tat, 

• ,. ovpt tA pt .., .. •t.la:rt •• 1111 a11 O'IW the "°1'14 

an ar 1-a np.t ...,., mtil the CMnB HriM atarta. 

Well, I tld:akt tbBe an tuo thS.np I'd lib ta 11r.11ta ln 1-re. 

TIMI tsrn la to ao buk. a lit'U.e t.o tbe -ai.Cm. of 1lov loll& •uld 

1JOE ARCHIVES 



.mooas nd1oaotS.Yit.7 atq !A the &il". I hmt lwlre a lllL nport 1'b1ch 
(oonUDUd) 

Ull.OOGa 

DW'CKh (1) 

._. ot J01l ban a1r-'1 ... publiahed ill the .Journal ~Geo-

phJaioal lwrob. The EL people .... ...,t• oa the conaen­

traUma ot •tural ndloaoUft .._,. ,......_ in the a1aoaphen, 

and - W tbe CIOncl.1lldaD aftlr t.bldr .......... , and af'te:r .. Jrt. OG'taill ......,um. ........ at 1lldab .., ,,... 

pnM!uaC, tat .. ._ lit• ~ .... ----.. ...... 

...u..t.ift lNet • t.bat 11 d1l9 to - llOft of atst I 11111 V 

... :ftl. pJNWa ......... - ..,. •• l tldllk taat...,..,.. 

tbe ~ ot bow lmll ndioutS:d .. tf't ... 1t.. an into .... 

lowr lapn, w'1W lut. 

v.ii, tbdr oba&rw.Uoa ware ..U at t.lla .-.., Im piw'Wbl.T 

on cteoq prod.wrU vh1cb ,_.. p.MbaDecl ~ tbe ••spbare• 

LILIJBla (7) A'q idea how __, J.'W'Unp wre tAka 1lo cw up vitb a atat..t 

l1ke tbatt 

bnE ARCHIVES 



Yell, I wlked to the man who w.rot.a that., and he waa apat a.t 

tho faot that t.hi:J might be used fer the world wide problem ••• 

it J!liibt be t.be oame 11&1" vith Thalu and BaUr here - I talked 

with the Tracerlab on tb&t - Shearer, 1dJo wu 1n on that. and 

told WI a.bout it. s.ton he i.ft he Wll &-.what perplexed, and 

he wanted to &•t cut. ot tbat. .peGple wre ua111c tb1a tor the 

\IOZ'ld ld.da problem, ao I don't know whet.bar w oau sq ~ 

rato ot au,rt.b.lng, dz ant.ha am tJln• smtba or \ell d&J•t ten 

1eara - beoauae I bel1eva id.th Dr. Vexler and Colonel HoJ.sun 

whether there 1a &DJ' Wlitom wuM ng out in the vbola atmosphere, 

and cortainl.7 tha.t radon 1a not going to uaver it. 

Colonel LuleJian, do JOU think i't, poaaihla that. it W ti.Dd rain 

1D Chile next TbankagiYing that 1a rad.1oact1Te that t.h1.s 1a 

etutr that baa been below 30,000 reet all of the Uru? 

The answr t.o that 1a ve aatuaJ.1¥ don't Jmov, 90 vl:Q" SA'I yea or 

DO to a thing like that• CC'tatnly it 1s not bued on that 

report ot radar caling tl'CIR the grcund which we have looked at 

ournlv•. We tiDd that it ...a t.o be a t:anotton ot tba su:rtace 

in'reraicn hov m:ach laok ot l:ld.ld "' tbar• la 1D w.. ralDDut. 

I don't know wb7 ,_,u t.bink that W.. 1e u eeot.nc 1"8UOJl tcr a 

atorage ~&%' up then. You llight think ot tbat. u ba1ng uni­

t=sl.1 diatributed ud then as cowing down sl.ovl1• I think th1a 

1a the nidence ot your getting soaa rad1oaaU:n vubout t:raa one 

of our prtrlioua teata. Now vbetber it 1a stored up there er vhat, 

I just tbink it. 1a a sort ot scaTeng;lng process. 

b'OE A.RCHIVF.5 



·:..nmr, 

BlLLa 

'What wan debating is whether it 111 1IDZ'th tak•na; tld.a lmoket 

ot rain and vbat w aan leaJ'D t.roa it. lov w ha.T• aean 

eri.dence r-~ that. t.haN 1a to ba ecaa t1u1cnl prodmta 

we oan•t. account tor. lov _,,. tad.a 111 Jut pouo oount.1.nat 

or 11111pUng1 but there w to be .-. ~· that about halt 

of thla ltutt S.. ai#dag. 

the ... ~ wn _.tor flaWl•.A--- u tw hft 

el tare 1a a '41 cU.Mnpuq. It .... S. lltdt al•~»c 1t. 1" 

prermlal~ 1D .. air. The -' ]f,,...,. plMe -1.4 ... to -

ldP lawla, 1t .... '9 •t Coloa1l. Ct ---. I 1lll11ml the 

,...tho ..-. oat ot the mttca 301000 J'Mt. a lot. linter tlMla 

it doeo t1Mt reat ot it. 

1JoE ARCHIVES 



IOLZKAlt 

V01C11 

IISIDUDt 

high leftl atorap. ror aample, lt 1• pGHtbla tor •teorol.ogi•ta to 

propoae a reuonabla mHlllmi•· TMy aaa bring nlltt 4oft w Cltle, iA .. 
Aall • 11&7 a ... k, under proper e~ u4 atw 10U rain vitbin 

a wak. ftat u •1tlwr • a.rawat tor or ...,.sllft lat&h J.ewl 1torqe. 

I tiltu tllat t.t '"*14 1'e intera8tlna to antoe U..t tt &1,... a ~ 

SAtotw.~1• of tltie 4.inl1.1N.t1oa. 

I th1ak tbat w Ol'llkt to ..-~- ...,.... t,...,,.J tM7 an W7 

to ..u. tou ia ... a naUoa tn. lcMltJl -.naa, ..rt,,_, ... 11MnbG4T 

t••· 
... tlW __,_ta .. ~ Co - haa *" .. - tt \Ill •WOrolo&1st• 

oaa aplaia Wa pu'tinl&r ndafal11 vbltllar M .... to taYol.,. ldP leftl 

clrtJ or ...ui t.ruaport aoroaa ti. eqTator. 

caa•t ~ be doae to ..u tlaa• ta1loU ...........u mre t1Htul 1n 

teJ9 ot n.1&faU am at ta. .._ tim talat ftJT .-Utat1Ye n.S.Dtall 

~ant• to pt ... 14- ot -.r·u. nMU.ourt11'ltJ' t.e relatK to 

n1Dt&ll 1Atnlltt.1'-01' bu tbia bftJl 4omf 

.... •barta pl.ottact ..... tbe1 baft b&nlcr&Plla tra talloU ~t• 

and ra1Dt'&1l.. 

!'Jaa~ llall 'beea do• at UpAot.-caotllole. Wbat tllllT 41Ailwaa alaZ't t.llree 

atattou U'OllDd. tJaa eomtr.r to go °"' nu pncS.ptta•S.. 11tarta and. 

oolleot. l'&in at ao aimtte iatenala tor tba 4.1U'at10D Id tlMt preoipitatloa. 

!JDE AltCHIVF..S 



VOICSa 

LD11'1 

One Ulla& t.b&t .._ to • vou14 lte ftrJ illpoftlult 1• nutl;r bow ettic1ent ill 

JOV •thod. ot eollacrtioa. !lMI ....n ~ •'&Ult lddall 1• q ~re ftl'l••· we 
Jut toot • ou.t ot ta bat u4 ~ 1a ~ \bat ,ou. mat 1>e abla to 

ecmtrol qatte aonrateJ.1'. Ve 1NNl4 Daft u - -., tbat ettiaieDOt la aD4 

tbea • waal4 • ale w at lean pt 11.4 ot - ... rtalD.1.7. 

I Wat tlla• lt la •17 tllJOrtaat. to tifttapt* Mt,.... st1ltt tat 1• 

ltroupt 4owa - ra1a a1l4 matt *' 1a .. 1n l .,.. -- 'b7 ra1a to be 

&Nolatel.r •naia tbat 70I& .... tMee two •teacn"lM· 
An4 W• ta ,.rtoa ot qutet v1lla 1W ctoa '• llaft a lot o~ loe•l, wll-datiDed, 

n4.1.n1ftl e.l.oadll tloatiq U'OQD4 4.v1Jlg pni.o4ll ---- '9•'8· 

. I et111 hope \bat w ca WU ot ... V&1' 9t utD& o,en~1onal atnratt 

to .. , - ta.a of .. 1t11ft be1D& vpataln. 

VeU, 1t 10'&& ... ., tll&t ....... a IFIJlll•·--- ... lolwa •• apartMllt 

.,.., Ulp .._.. .10I& 40n'~ lmotf lfllat laltcJI' tllat atutt 18 1t.en4 llP at. 

ft.a•'• l"i.glR. nu• 41.lRte tllat ,_..,.to .... .Ute a J.up wi-

to pt ~. u4 1\ 1• llO ol4 tllat '°" 1laft '° ... qu1te & lot.. 

1 4oll't want'°• ....... u araw•• ..,.tnn wm•a pn,poaaJ. nt 1 do 
0 

tb.1U tb&t, _,, a baUma ..umwat ..U tell u IWt1'dJt& aout. Jaov 
~ . 

tiae tlaing fJI 4.tnribate4 wttll alt1t114e .a _,. - oruri, proana 

where· we stgbt lNI abl4t to .. t aw ratu al ... ,.....,., or 41111mlt1CID ot 

the Mtt vi t7 11.tght be vortllvbile. JIT rMU'ka wan mainly to lllt ue4 

tRlE ARCHIVES. 



nu•1 

aptut; doing tla!• n. aa mdantand'na ot ~ an4 tll1DP ot t!d.• 

aort. Vbat I aa taternted tn ttn41Da •t s.. wttat t.1ae 4.tatrtntioa ot 

tllia ~ ill vttll alt1t11de ud. boV l=a 1t ._. t!Mmt. tou lr1abt be 
() 

able to baft IW mewl Pl'Oll"M Id M110R aot1Yit7 ~ vhicA 

' atcht. Oft JO" ~Id.a. DilltrDUe tMa ...- -.. ..nil or lom9thilll ~ 

• 

t111s ~. toa eou14 pt a 'MU._ JHP•• • a "'17 la1l •uwa v1'1cti 

1IOt&l4 asw ,_ ... u. 'Im tM toea ot tJle Jtft'la 1fWl4. lMI to ut.end.ne 

aov .u u., tJaeft aaat nat lta 418V1\NUa s.a u1 ... , tt• loH tJ'Clm. 

the atwpbeft ..a •. 

DS.4 I ~ 1W w _. 1a a Ut\la 4Utueat _,.,. ml 1t 1s alao I 

~ vltat Barl7 ...-, tba• w 1'0D'' • ui. to - wa uta tor MT 

faDq -1,pla ~ Uttuioll ratea 'b1&t 1t Y111 lie ... 11reet ntdnae oa 

wbere tlMt •ta1.al. pea vblcm w 4o Jl9t at 11--' Mftt 

AD4 U ioa aa Jut _..., M41t1cmal 1l&ID .. to n.tMr tu ftrttcal 

••wat ot ti. steptoa la 4om wtlJ' 'tie l'a18 or "7 aoara111. ft&t 

aoara1ll ta atzwl;r ill;ortaat beaaue if' Wa ta ~r14 at1ltt, 

1t bu pt to pt.._ frcm * atzratoapllera to n.la•beariDg l.eftl.11 IO 

that JCM 1aaft '° tllrov uPi cm ~ ot tllo9e •nhutm. 

I lu\luted .._.. t•tnca ~ u4 Uwaltore ? Mft 4hall.oR4 .,..it. 

I Jun don't lMtlJ.fte a mmbel' aa reall7 upua ~ ._lnitJ ot ta.ta 

Ybole Jtl'O'bla. Ca.prialllc a Vllole Z'Ultf - ...nb1na tMt ettNt9 

etaantte ..- to ~ '!'hey all eatv mto wa lNauna 

wt I 40 tldU tbat ,,. baft plnty ot ~. 1Jl4ll'tlet ertdeue, tl:lat 

1JDE ARCHIVES 



mnx10c 

IRAllIBli 

r; -;; ... 
r'J'.. ,,· 

tba atmepllllln 1a oapabl.e ot aia't&i•'DC nmt1tto&uoa 'boollta tor lOA& 

perioctJI ot tm u lhoVD. 'b7 ao11t1U'9 Q1ab. araus -jut tbeM .cwea ud 

tl'Mtn &t otmr timd 1t 1a capa~la ot pf.DI tJ:lro1IP tNMndou orertUl'DiDp. 

lither ftrtie&ll.7, bJ' •mot OOD.ftOtiaa, • al.allt-vfM, bJ MW ot 

a4Sa'ictta Jl'OC9•••· 
I WDk tll&'t wall acne witll 1Cftl • '11at S.• 1a '9rJ' Utttftl\ an4 NIUI 

~ a -f.C ..._ ot ...natl-. 

•• wtll fongo tM taUYUual ftJOJU - - ...,., .. da1Jw.a Sn \be 

iateftlt ~ aetttac • 41Rt.aaaioll of QUrlal ......... u 10\\ Jl'O'babl.T 

aJ..,..q tmov, tlae ooaelu1ou ~ tM ol4 ~l re,on wre Uat it 

tfCIU.14 nquire ot tlMt OJ'der et 5 x lD' v &l'OD4 »' ........ 1 boD• to 

1tr1aa u.e 1fttrl4 ap to a ._ letb&l • -..1 or a/JO. In. tu J011c7 an4 

elaa91f1eattoa ~1ag ,eaterdq-, a oalnla'tlaa .r W. .. redolle, &D4 

I D!entand. *" - ... ooutenat1• ~ u. reaulta. I tb1ak 

that 1 t haa lMltua t.raM4 at, and I lRnl14 lUre to aak Dr. lletlw to aive a 

eon talk • t.bat. 

llo9"t ot • wre n.tmr peftla.ne4 at tm v14a lat1t\1M of ft.guu wbieb. 

vere tl.o&tbg U'OU4, u4 I·• mt aue vbetber w real.11 ou. ._. to 

UT 4aftat~ ftpn• 'bat a~ lea\ w baft UUc1 w n~ ov.t aa. 

or--.. Ona ot ~ qun10UI vbiota w U.U-4 (w. - parttnlarll' 

La.uit_, BMber, u4 .,..u) 11 \bit .,...uoa. ot ti. tole.raace dow a4 

ln1l&l. 4o9e tor lleta rqa u eom;ue4 WS.Ul a1pla& _,., llD4 we ha4 aneral 

1Jt>E ARCHIVES 



11'1'11: 

body ra41at1oa wtatcll u '°° ar p1r ,,..It ad. 50 Ill' per dq. low 8\lDOM 

1W bacl equtllbrima O't sr'JO 1a .,.r 'boMa, 10\l - ut boll maD1' Jlilaou.rie• 

of' sr90 ;roa aee4 to baft 1l'l all ot ~ laoDla 1a order to pt tb&t ,.. 

;power ot d.oee. ft1a 11 a ftl'J' 1bl,ple ••ter of arit.bmt.14 u4 l belltmt 

u.t th!• s.a ""114 'beoauae tM ,.ns.e.i. wtdoh nnn.y ao u. ''MP an 

elAtoVou ta •1t.mr eue ao ~are JU"ti•ln et low apec1t1c 1oaiaat1oa, 

u4 1t ,a aw alfom 41eVt.U., I -.111• ,_ lbolll4 pt alMN.t U. 

J't&b.t ...-er, aoept for ODI tldlla, -q 1 tJlat 'JOfJr lM>a la l'l'O't:IUJ¥ 

not tu mn ... 1t1ww orpa wld.oll ,_ •• u. 1fltlr 1to41 a4 ,. tol.en&IH 

4oee la MUt tor t!Mt .. t M111it1w pan ot JOU ltod.r• I Wiik 1011 get 

awta tint. It 1°" ...._ tM w tolarwe «w ot '° Ill" per Qr, tblm 

\hi• t1"'1'9 Oll&ht 'o 'be 10 lliorocnrl'1•• ot s./JO ~ J'OV lloan. 

Ia thS.. oalnlat.loa we ..._ tu unal. 7 tUoar- .r )om, all4 w 1&14 

that tbe ioa.1sat1oa, ti. nmber ot tam ran •na, ta ta proJOrt1on to tba 

... , WJ.ch. 1a ft%7 marl;r correct.. 

I ... t point oat \!lat aae figure llaa Mell -4 1D ao trQa 1ltlat 7CM W0\114 get 

tor nu d!atl'ibutioa ~ to wbai ,- weul4 Mtaall7 pt troa tbl 

J&ftlcnal&te U.Vibatioa 1A boM, Cl4 tb19 1• a 'f&1ae ot ta. Ia ottaer 

vorda, tbia 1• not a good Yal.ue wt 1 t 1• tlae best w 1'aft ao w voul4 

..,. tat tm a./JO 1l'Olll4 lie 4ftJMited. ..- s.a all t111t boae •• ta Uov.t 

1/1.0th ot tbe bo• ot t!:w bod7· 

!JDE ARCHIVES 



~. BaM11', ta a ftl'1' ,_.. iaUYUul Vllo 11 expo.a to a certa1D 

lrlel ot ai"' ,_ t1CNl4 aet a .ore or le• um.tom d.1nrtbGt1on. In an 

a4tal.t, 1 nno•. 1'0ll 1'0Uld. pt 4apo111ttaD meti:r • tM 1Nrt&ce, but 1t 

J'O'& bad the - laftl ~ 81"' 1D ~ ealcl• tbJm w.. 1-Yel waul4 a1ao 

ex1a• ill t.bat JU't ot ~ boDI vla1u u n1a:ttl1' 4apa9tW, u4 tb.erefore 

1CM voW.4 Mft to pt the - leftl. ot 81"' per oal41ta to pt a d-gtng 

n.d.S.ou\tnv. 

X tlaf..U ti.at. .,._ 11118 an ._ a.prdtltebed ..u.uou tit&~ tbeN an 

Mt QOt9 or eala1• Je.' 1ll '\M "Dom ~t ue • mo. aa fin \wu \lie 

MU Mpoalt.toa. I !aafta't na4 tlla JQel)a4 t.1118 ill~ ... aoa•ip 

l baft bnrd. .o I WU ~t it ~ 'Nl'J' wll lie 41Q1te &1l \llNR&l 

41.atri.lnlttoa. 

!be ... tNe patll et U. IWlf.attoa ta ~ a.\ - 11111-ter. 

n.u ta eort ot aftnge. fttll voa14 \le a aol't ot ... bee patL 

hU, ;JC M'ft abon WO atllioa YOl\ -1'11 lonel per &ram plJ! lquaN 

amt.ter tor tut puotiol.M. low ... Ualt ot U. Mt& apeetra ta 

2,000,000 't0lt111 w .... t!aat tJ:le SfU'al9 aa '°° ~cnolta and. 6ao 

kll.O"fol'tll 1a *1\ cpaU;e a tut. )U"ttela ao TOii pt . '/lOtM Of a era .;er 

lcp:IU'8 oatSaner NDP• 

• 
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SOLQll)lf& 

11"1'111 

LDl?s 

sou.>•: 

1"", r~' 
_..,.,.. _.J 

I baYttA't .... 1t but I VO&ll4 couidar tat tM•• an da,POa1tiona 1A 

am.a l.ar&•r tba:D 2 21.lometere. 

1 Wat tlat w aa ..... -.tel.¥ that nd.laentw at.- an 4epN1te4 

tlMI W WJ U mnd.10Mt1ft atoM ........ tlaa '"'1' .. ft&J.nl1' 1ftN14DJt 

1alM tbe Ufte!UM MroN tllq aN ..,..S.W, ... ti... via&• ft heanl Wore, 

I bave u-4 tbat nroart1• 1a 4ep0att.tl4 tM ... vrq u oal.01• aD4 t.bat 

ti.re ta ao Uttenmts.ats.oa. It JW ua t.aJ't'll Ucntt a lnel ooutant 

vttll tS.. ihrovp a 11tlttiM or • .,.. 1eftl. eoa'iaat t~ enOQ&)l t1a 

w aputt, lat u aa,y I .ms..t.en ~ 1toa •ter1&1, "911 it 4oen't 

atter nat the deu.tla ue. 

I Ju'\ 4ca'\ bow aoup alKMlt ... tOllV to Jmov vbat ~ tn:reoulazt 

&PJS'OUA to tM 1-atopy11o aptea illnl.ft8. Doea tlala 10 tlovll eloM 

to vmn ti. re4 aeU. an ..- or AOtf IMaWle U 1* a-• 4oWll oio. 

to 112Mtn tba N4 eel.la an iate, t11n yoa la&ft got the ;roblea ot iad.ucive 

l.Matwt•. I &>a •t kDov -~ it OUght to be taun iato 11CCKNAt. 

!JOE ARCHIVES 



11!111 

IUD: 

IOUM>lt 

·:; ~( 

- __.r' 

I tld . .nk,, Dr. let.MJ ttlat tM ~ 1a -lltlat 8f.Jlpliftecl beeal&M 

tbi• ia c 1atriC&t41 me vtUCb lla8 beea worlracl • 1-T a .-Der ot 

n41oloe1•~ U4 tbe laUoa&l. C-1"- tor lll41at1oJl P.rotectton aD4 

.. 11.Yed _. ~- Mctlptecl tolel'llDM tipn tor ,,.,, I 1t1d,c1\ 18 l ld.crocur1.a, 

ftio!l .... an trm tM ,ao ~ ,.r .u lNt ta ttw ralatioubip 

ot tm n.cU.• tlllJlp]At, u4 .._t tau..._~ 'b7 eontenDO• VS.th 

"IU'iw IJ'O"J9 fl'm BriMiD, ro. --.i., ..i t:nm C-Mda all4 m lMlen 

t'llnJMtr adapW ltJ' tu ?Jneftlllt10Jal C.._,ut• • ~' _. 1S01114, t 

Vell., I'• aorrr I .... t acne v1tll 1CM .. WO ......... too. ., that l 

lliorenrle ta tM uoeptabla daH ot 1'841•1 l c.upt tlaat you Mid 

10terda.Y tb&t tare vu a tact.or tlve 1n · eft"Mtl.,...u Ph' eu2"17• 

!'here wre two nudarU, ~. 11114 ttaq ue Mt mn:l.req eoutatat 

by a'bov.t. a tutor~ f1ve. '!'Ila !K>O a:tlllloeat.pu per VNk reten mn 

to a..-. r.,, t.ne ot ettat1oa. 

'ftle U.iQ- of S•t&Uloa a1oaa tlllt Mu. VuJt 19 d1tteftat tla&1l it a 

a.1orc ~ .... t1q tna. 

10, lNt a tutor of ft.ft or lO tor a.i:,u. ,_.. u .,,..a to O.ta ftl'8• 

u4 tbi• 1a Just. beoaM ot ti. ~ 1ll tbe 1oaisat1• alon& tbe traelt. 

Tb1JI al.80 ta \na tor beta J'a18• 

bnE ARCHIVES 



COllARi 

lftllll 

Ia ....U~ 1obe tolal"all8e ftlm ealAr:t.tlated. lit ~ Wo •UOU, l>J'. )Ucber, 

1 th1Dk CJOMa oa~ ftrt oloR 1t toa ,_ 1la tba tMtor ot lO, wbiob. 1a wat 

\be CrcNp llaa dozw. 1A otaer vont., it. CSCDta at allmat ide11tioal.. 

Wbea ,eu tan 1 aiol'OCl\U1A of nti• u4 1t ,_ tllm tu.e tnto aeaoant 

ti. ratto ot -ra ot n41• u ......- Wltll. aboarti•, ftiel\ ta Ooat 

101 u4 in. a44it1oll tM fMWr f1ft tor eft4Mt1ftMN of UotGpicl ftJ'8U 

beta '°fS.O•, "" ... to "" at.aonriu-~ ~ aaree• ws.wa 
tlle accul"M7 ot \MM -1Mn. 

X • Jut JOlllUDc .- U&" ~,. .... .._ • ~ioMJ. qreemnt 

on W• .... cm -. WJ.enaee ~ u4 uat le t.M OM Oil vb:loh w 

Wrilll4 and. tt l• t>ae Olll)- om wtal•b enna, &114 tJMt aaenl acceptaoe u 
tbat of l atel"OCNrie bod1' ·btarda11 tor a.!JO. 

V.U, it. at.rUut• • u a ._.llba* low ft&m."4t· 

w.u, I tA1Dk uai 1t Mkaa a d11'tereaee lllletMr ,_an pine to talk 

&boat. tbe 1tutt eob& tato aa a41alt vttlll a-.. ton.4 or bein& tomn 
al~r. All it _. 1Dto tba aalt it ~ .,_ iato one•tutb. ot 

.. -.., .... ,... ..... - tan.~ ot '¥flR ftpn wtaift 'br1Jlp it 

4owa '° .. .S.41'001111.•· u 1~ le fonM l'S.Cllt. tl'm tM lleg1md.Dc, -

t1ln 1~ iii att.1'1batd to all t.bll bone, -4 Jo& WMldn't haft te tllka a 

tut.or ot ten. It -- to • ~\ 1t 1a Ill aaz t•1at. 
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OIL17 tm ttld•· 'l.'bat 1a -atiall1 Juat. tba T'bta. v.u, w took 

2,000,000 YOlt• •xi_. beta n.:t wr11 ~ll, aclernand, 1a t1ae 

~ mlmMr aDd. t>at ia about 60o Jd.lovolta avenge aeru, -.,be 1t. 

1a 900,, Wt I eert.a1111¥ 1'DA't ~ m. 
~ 

J>oea•t a coo4 Mal upend. MN on. Wbat 10G tifad. te - Ula t1pre tort 

Tm ~ peraS.uible W;r lnuUD ., 1 ldoloaV1e JftataDlr bu tbe 

..rev taetor ot -., IO U • are e:t~f.a& to bep tlaa •ftn&e loa4 

flt "'°"¥ barilen 9f' Ula J0)8l&tlOll cloq to D Ueokte aafe f1&Uft I aboaUa •t 

w atiek to \De l ateronn.e ttgaant I1' 1°" !law w other pupoee u. 
Iliad, tlMnl :probabll' ten 1• JtON realltrtin tan l. 

per WMa, too, i•n•t \Mret Thia ta alao •unoled. to lie real Mt•. 
ThrM 1md.N4 ar per WMk 1• probabl.1 nm u tua a ~ aa oae•tenth 

aiorogna or N41•. tat ta om a.gun ...,.naoa-tllat 1a - w u. 
1D tbae iJltel'Dal aitten to Co a1Clllc tM GDe...watb llla'osraa J'll41ua 

low u tar u a nommitora Ust~f.aa la caoiuenM, I '1s1Jlk sov. · vtll 

be all rS.abt u 800!I. u J'Oll talk abcNt a leftl. ot stl'OatS.ua rel&ti ve to 

ealcium 1'1ltcsa 1• being abeorbed n.ther thaa ab«Mt total aaoun.t ot 

atnmtiaa, and. I think it 11 hlportant te tl'T to eltlltnate ~- empounded 

1JoE ARCHIVF.S 



DDGllt 

DDCDt 

futon ot at•~1 or uoertatDtT wld.oll ¥flM 'bri.a& ill 'bT tint. oalnl•t1n& 

OM w.q &D4 tMa uotber aD4 torpt.t.taa wbat ,a b&Y• C&lo\&lata4 Mt'on, 

and that 1a viiq I "'114 like to ealaulate a ua:U'om U.'tri.'l:nltion and tblll 

Mk wbat a tbe ra:Uo of th1a t.o total -.1ci•, ad. th1.I ratio to \otal 

eal.eita UOW4 be &l.l ript n.a it • Mft a DGRD1tora d1•tr1b1Ltloa • 

.,_.. u rov. o.ouf.4ar \lie ratio or nroati• to alcd.ua t!lere an tbree 

aeta ot ~ tlaat are ava11altla % '1a:ba11. o. u '11at Cwr ftDda 

tbat anS•'• take t.lp atrcmt1• at tM w n.te tllat t.be7 take uv 

oalciu. !hi• ill .. Mt ot Ctcaru· ~17, then 1• ant ot 

t'1.glafta 1A tlMt literature abotat a eoapJ.e ot ota.r iaftatipton 1A 

ft1cb. it lookl .. 1t &111-.la -- .. oalotmm wt• .. n.pl41.r .. they 

tab Q etl"'OJlti-. Xn otbar won., \lien le a ~.-om CG111P9Ut.ioD 

hctor. ftircllT, u.re ta tlW clata tm ttnecer 1la9 wbtch 'bUe4 apon 

Jut tbe 41.atributlan ot the nomal at.l'Ollti• to eal.eius ratio 1ll •tter 

u it. aow nf.eta, there ta a tutor o'f 100 'Mtwen the 1011 mid. an. 

Soil llas a laigher rat1o ot atroatia to oalcia. 

Vltat ratio 4o ;rm ,._ tor Hll 1 

TM tnf.eal. lutam Am9r1aa&t aoll ia tbe ratto ot about JS atnmU• ·~ 

w a 1,000 oalota atoma. Ia ta l'etMlta ot 1Jrveat1pton a\ tm.A, t.be 

ratio tor a4vl.U, tbat 1a rroa J 1'1&1"11 up to 72 1Mn, 18 &boUt 4.}. The 

.7 1a cm the vet.abt bui8 ratber thaa atoatc. 
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IRUUIB: 

DDOD1 

t••· 
Cou.ld. I bave a rev more ot Uloae t~•~ 

ror natval water \lie npn ta &lxNt ,,. 'lor - water it 18 about u. 
!ha avenge tor \lla ..nil'• uut 1a alloa i.. !be • ..,... tor plMU, 

tba\ 1a t.U J.e.-n, ~·· puw, vee., u4 , .... 1a alxNt ,. 

IOM Japam• nave• are rather iDCoaplete. Mari tA9ted. or ada 

U8'f8 OA ll, vbat he ealled proto-ld.Rorle, •1*!1-Dll. le fouad trClll 

592 to a,u4 parta per a1U1oa ot atZ'Oldia. v.tna tlMt t1gUre ot 

,75,000 pa.rta per lliUS.oa ale1m. tor .-rtaa ._. ._ .. b, ~ 

ratio tvu out t.o be .7 to .25. la alJlo n:portH a ruul.t on one 

PftMDt ~ 'bOM, a tib1&1 and tilll NR.lt tlMtn 19 a.a. t'bare ia _.., 

•be1'9 1• deelded diacnpano.r. 

Ian •t theft reaaoa to quaation t.boa• b1aA aabeH tor ti. aoih natural. 

aten f !M7 aU - t.ra tb&* oae •17 •arl.1' iaftstipt.1• 41411 •t th17f 

11tb1n a relative.1¥ rece~ pbllcat.1oa of tbe ~tot Agriculture 

they still Nf'er to the reeulta ot Rob1naon 1.n 1917 u tba beat ao far. 

1JOE ARCHIVES 



DAXISB 

Dldnf\ Jft baye lnollta tJ.pnaT 

Iba\ 1 - pt.Uq -'• S.011 al.lo ,_.,_ l'Mka - G.daft. Ile? -

t.i.dapu'a -4 Wqa Uke ~T -· .i.o ..U. la roat tl.our and 

cl.air, Ufl 1\ S.. VW'T _,... '8 IM whJ" ...._ ..,.ld 1M a 10 or a 100 

told eariolll '' OTW the rook tl.our *lob I WDk l'Md8 1-2 Oil the 

Tba\ wu lnollta d&t& .aad I tb1nk the \beos7 'lfU rather oaretul.17 

don•• • that. ia all t.lae data .. baTe ca ta. ..U, mt I th1rlk thae 

9houl.d be a ~ aark art.er it on that bula. 

It 1a tru. \bat UleM tigV• bu'• to be looktd at WW7 aretlll.l7s 

at. leaat a dviYation ot \Me• ratio• ou1M unoertaint.,' in tbe 

'Yal.ues ot ta. ~t. •• 

tn - \bit water Ta1wl t.bere, • _,... tJaa .U ~· mre 

MU"l.T ta. water Yalu, IDCl the a..,.. rocka not.. 

/ . : : . .;..i...-
·~ 
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l would l1ke to peat .,_ oontllct.ing data. I d.on•t know tu 
90Ul'0• ot it, I uan th• ultimate eource. Odml1 trca the Univc-aity 

of norida, 1n 1951published1n ·~enc•" ... vorkthat he bad 

done tor a Doctor'• theaia, I believe, ~ whiob b8 gave data like 

this. Water into the ooeana !roa the rivers hid about - well 

depending on tho d11aolved atront1llm - 2.2 part.a per thousand -

&t.oas per thauud - 1n 911.t J•4 md YO.loardc orpaa 2.7. 3ed1-

mentation troa t.ti. ooean bad. a value nmg1ng troa l.9 t.o 3.4, 
. 
deptmdhg upon vMther 1t vu sandstone,. ahale, lluatone, red clq, 

It ia a rat.10 o! at.ront..1m. to calciua 1n atou pll' one thowlami, wbiob 

I bel14Wa is aouaiat.ent. wit.h t.he other, u4 he quot .. the an&l.7M• ot 

aome SO toaailJi ~ oo..D. litii ln>lll th.- ..rq pal.Gowc t.o 1/'ecent. t.iaaa, 

u giviug values ranging rrom l.4 to 10.s, altJiougb onq t.hr .. oi tbaH 

had valud greater than 4• It wu bia t.be.U t.bat the ratio of 

atrontiua t.o calcium in geological 07o.lu 1• ~teq conat.ant, 

Ind t.b&t. ·tJie rat.io bad not. ohan&ed. gre&tl.T oftl" react geologic agu. 

I would llk• t.o 111¥ that. om. did b1.a work with a- spectroMMar,, 

and we d1d a fair 17 compz ehenllive IW""ltrl' jwst. u oarbonata rook aucl 

to..U1 wd.n& a spectrograph and checked t.hoH ""7 oloffl1' wdng 

independent at.ndarda and •thoda. 

Tb.ere are no soil anal.7 .. a aa lrieger sq3. I talked to Robinaon 

about a year or mo ego, and t.boa• old anal.;rna tb&t h• made 1n 1914 

fO'oE ARCHIVF~r; 



oms 

·' 

and 19l7t U tar U \b4IJ' lmaw, _..\Ile •at NOC\ OH8 that haft Hen 

.... , md I appose u good u llfT• 

l talk.S. to nr. neiahv at tile GeologS.oal. .tmrnr - u.. ago md h• 

_. .,_,. lk.,U.oal ataov.t. t.be wt. tbmloal ~ data. 

lf1' efidtau I Juat. P'lt. • in ..it deteae ia baMd mUreq 111p:m the 

up-Wke ...,. ••' ot -"' - ..... ...a 'td.\ll ., ..:1.oi• ,.,, .. 

allO \be .. pe.oua. IO W feel.._,. det1.aitelJ' \bat. ibq are t.n&Wd 

qunt4.t1ftl1' 1n almR \be W -.r• Of GOV ... J.t Jft 111.ght. h&Y• 

cU.ttenat. trutJ.oaa 1n the toll. altboqb 10& ~\bat atrcmti.ma 

VO\llA Mev SD \he ... obadoal 8'&\e aa ealoi ... 1nlt. t.h_.. ld.&h\ 

JNliWT lie a .O-.OUonatioa t.Mn, -. ·~ an... it aet.• w th• 

anS•l we .teal tb&~ there 1e ao tn.ou.wtim. 

Perhlpa we oqh'L to pro04Nd with t.be ~. a long u ve 

J:r&v• a 14u. ot wh&\ the m.owtail1t..S.• are w om d1aou• the .. 

-~· 
The un NCtJ.orl - how 111.oJa cqUable ealal• t1sere 1e in IOU. I 

llll4•Roocl 7•\vclq t.U,t. tJd.a 1a RPJ10Md. '° be 1 part. per t.bo1l.Mml 

- 1a ~ oornot.7 

Tb1.9 ~vu gotten by callSng up a -11llhD I ll&Ye neTW-' 

at. t.he Walth• liel.4 :st.at.ion - ud -.1n& - it JOU. !sad to make a 

pen, lfb&t peu WiOUl4 JOl1 mak•, ..r. • it 1a not terrJ.bl.7 good. 
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; -"J ' ! ; 
i ~ / ,0 . 

ID1D I\ Y&l'iu t.r•mdou.ll¥ Ina p.1.aoe to plaoa. lll&t I vu att.td.'nc attw 

1a what. ..,.rlld to - to be \be -· 1'&114. 

"'11ilable oalaia 11111' be equal to tbe e&l..W. tb,at. gou into IJ"U•• 

Thia 1a &Tailul • aaloi• in Ulled .U ..I 8Cd.l \bat. ia under 

ovl.t!:ratian. It. 1• Ju' like J11n7 Rlll \l71Dc t.e \ake Bt..wctta 

dat.a, tbe a11._. of pl .... at. tdd.olt. 109 laaYe lllde tile ••eu.r•1at. 

1a \lie -11 ,.,.. et \tie ..nil•• ...taoe. 

!hi• 'tW1ea iir••·~ witll 'l'IV leeat.t•· 
r ... lilt. .. ban llt ftpncl tor ..... ,i.s.. Jut. ... an 

........ - ... ....uu .... ,.,. ... •iaa· 
Ia \hi• ao1na to &f'feot tba mwbv ot ..... U....-JTt 

ot onrae. "* _.. 1_,,tng up to eotmr q,wUaa and tJ1&t 1• 

wJ.wt.taar tile 49J10alt.ed. .V.t.iua ia .Uomly atllld wit.h \he 

.al abl • oaloial wbitb 1 tJa1.mc -1.d. 'be a b1c quat.ion -.rt. 

'ftd.a - cm the IUl"tw d Uae plat.a ,_ ... ti.Una ~ l'OO\a 

dDm \w or...._ t..t Nlolr, J'W. wialdnft. pt. 'llJdq. I 1tJd.rdc tbe 

nutt 1a pret.tT wU aDd ca tM wp 2 _. 3 ineb•• 

lo, l tJdnk tile fJDCUng 1a ~ oalcd• a llUoDU. an t.lxecl 

pret.t.7 w1l to Ule ec:d.l )tUUale• Cid Ula anmnrrt 1a ~nil. 

Kr. Laraon bu - data oa t.hat.. 

!JDE ARCHIVES 



- LABO 

-
Ve baTe obwon4 t.he uU:dt.J' ~ tbe l.11,..... 1*lba 01W a 

period ot S 7Mft an4 OlllDOt t1ml CIT ~ dffpel> the 2 l/2 

to .3 incnu - \hi9 1a eaatiNlr.l "7 \be platoni• mz.aot.ion on:q. 

Tb.at 1a t.l:ae aro• Aalion produot •t.S.:dt.y Tiie· \be alpba &CU.1"1\7· 

.6llother aperJam~ \bat .. did ... \e \aka - 0 to ' ..... 

traot.1oR ater1al r,_ ....... 7 .... 1-la 1\ w1tJl 80 inobe• ot 

.-. 1D a 001-~ w ' tn-. in ~.,.a tfft. 1-· 

An.er \he 80 1DelaM ot 1-oMq w ..,.. mt. altl.e to ft.mt \Ile 

ac\1"1'7 pcetnt.iD& \he IDJ.l _, ...... Ula 1/1 !ub, u Ua&t ... 

fbe plaDte \bat. tbe hu.n 1d.ll. ingeA vil1. - fram al.U.Tat.ecl .... 

will thq DO't 'l'IMlre wUl b&Ye Mc ~ art4.fieal ldx:Sng 

tlu to plodng and otbv ..._ ~ lo w probab17 ban a 

dU.t_._t. llit.\&&Uon bwe where ~t.a Mn &ft \be AronUm. 

A.a a clmlb bu.t '-'1ng ..teorologiat• qn I !nt•~Mt apelt 1no tb1a 

.UJeot of w1d.o)a I mow DOt.htDgf 1.-a ,,._ '*9 the .,._. of people 

- lllltipq it bT \Id.a ft.&UN .... te pt .... -- ftrom.i• 1R 

want. to iDDocRl.lat• eaob ,...... ..., -- ..... ,_ ., lean \be 

.m. II'fClilLt. Th• tJ.pre 1• ot l &rlll Sr"'° will lSO aium P90P1e w _..._ 
pumiuible do ... 

" / 1'.' .. -~: L/ 

• 
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Vell.1 )'OUfve pt, & low_. liait. lllOWe a. ,- U7iD1 to pt ID upper 

lisd.t.1 

BITBI 1 att bow bow to pt, aa .,,.,. UJlt.t, Jann_., ..,. 1 prodde JOU 

WS.th ._ 1 cU.cl -1 ..,- JOu. oa the oritioi.H Lt.. 

Im. llITCDU.. tau toek total .-nmt. of ar'° tllat vu produed .. tar amt it•• 
u-.t tba\ 99.99 per emt .tit - ~,it WAil.cl ftill 

Wing tile total popd at.1on ot tbe world. to 7 l/2 ,_ emt ot \a. 

mazS- perd.Nibl. '°1M'aDe• l.eftl. ll ...wt lar.laa \h• tot.al 

popal.at.1-. ot \be Wl"ld to 1 1/2 ,... .... -·~ ... , tJl4t t1pn 

J'OU ._ om. with l&n ld.gbtf Al.Wn1 tbat. atllr ,_ dropped all 

\t. baba ,ou. .,,,... ao tar • • • ~ 9 ~ and az.90 • 

.Aumd11& \hat that tomd. i.ta wq into tAe bone • a ettioienq 

rue ot .01 per MD\J all t.ta. people 111 tb9 wrld Wll1d t.Mn h&Ye 

T l/2 per ant. ot it.• M'.1.1- pmd.ul.Jl1e, do ... 

•• trt.a io araid .,... \ha llDJ't ot tbba· .. t ..... 'Wb&t. -

wnted to ...- .... that t.tie ~ 11bioa bu -. proctuetd. a 

41.uibu.W .,... a 6 1llc1l i.:.ver. low Ua1a _,. be a 1ll'ODI tiam'e. 

1.5 iDeh is the a\culard t.op •11 -' then'• 2 x a' lb. \op aoU 

per acre and t.b1a won. oaat. to 220 ares ot oal.cS.~ per equare .tel" 

ot uop lan4. 
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'ftlm w b&T• ued. ..._\:lall1 U. w m•IMr• and with \Mu 

...... whd I 1-' 1a \hat 4 w.!"l• Id.le - lta not. ._.. U that'• 
ta n\llbo 10\& wet. 4 ld.1l1gnm ot ,,90 per .....-. Id.le 1l1l.l. 

p.w ,_. ia ~ ~ 1 al..........U ia \bll .... of 111 ..alt. ...... 
%ll eqat.l..tllri-

., I ut 1WAl .,. that .,... oat \o 270 'lll••&rm ,_ ..-.T Are 

thq oompuU1a ttav-f 

?OILU'a 1• MP.. I lta -rrr t.o ..,.. !Jd.a 1a 150 ld.l.lJ..sr- ,.. llq.llal"9 

.u., :r; '1d.nk, la .... ,.... .u. 

That.ta 1*1.gbt.. 

low IUPPO• I -..te II" .......,U. 1A at.all. You. haYO l ld.lo&l"• 

et -1A1tll 1a f;bl 'bone and 1 ~ of 1r90. *I.Ab 1a SzJJT' 

......._., \b....tore tad.a 1a Ssl04 ~ Uae ..,_. et •'GS•. 

11n\ ot all J01l .re o-tng to a ta.laaou w111.Son !a W.. ldn4 

ot reucmS.n&· Y01l are~ t.o fln1ll7 .... Uaat. \be_,_, ot 

at.roDU. cl9potd.t.ell 1a N]•ted t.o ta :ad el oalcd.a1 aD4 \hat 

1a oa1T tru up to t.tae pcd.ut, ot wrt.ain opU.al oaldlm intlke• 

.-S i.,ond tbat. it. doemtt. »»14. In o\h9P 'tlOIU if Joa atan out 

with a ea1.ciua detia:S.mt. iiiiliiiliilf• both ealota met 

tnlE ARCHIVES 



atroati• JOU get a certain m:nmt ~ ~ '4epcaa1\• mw u 

10\t 1ncre&M t.he oal.cd.a 1'01l t1aoNue t.ba avaaU• clepoait. \1P to 

a point, ot optJ.al oalcdma intaka. leJvnd ~ poiDt th• addition 

ot !ml"e calcd.ua dou mt oaue & ~ ~ ni the 

thpod.Uoc ot atrolltJ.\m. 

I OOtlldnf\ OT• Jft • .,.Uta\l.n tspre, ••44 taaa _.,...tor 

•d-.1.a .,., that u JCM r.aola U.. opt."Ml _,._vat£m ot ulcd.• 

that the nne of \he auontia 1Arnla ott • te u \be ndlloU.on, 

in otW wnll u.t t.be OU1"'t8 P• doW1 liD tbla, and it.a lln-.r up 

t.o a oert.ain pd.nt Ind then it ltu't• to lwel etr. the nuon it 

lww ott 1a probU:b" NcmlM ot tbe tat \bat drvlaU• la not 

~ a:act.17 tM - M qloium. !b9re la & dittvciae and when 

1ft p\ to a oerta1n point 1A vtd.o!l tbe hcHt_r baa 1k mu:f nm amW'lt ol 

oaJcSm be1n& 4.epMd.W SST .SCU.U..&1 oalfd• JO'& &twin, .tlrat of 

all will be take ou.t bT ex.cretioD metboda aad the ftrontiua at \he 

po1at lllQ' haYe ~ \)lie ot whald • ot depMition u tar u tbe 

fl\1U.t1,t&tiw Nl.&Uonlld.p i• encamed -.tit. -14 1- at \bat pot.nt, 

tor !utaoe, '*-- UM .wit.S.OD ot _... ~Ill.ab\ kMP \be 

ovn piDg mm ...._ oalai• WOQ]daft. 

Ita atnicl I d.idza,t\ ~. I 4o mt. -~ vhet.beP JO" ... 

talJd.n& about. the ratio of dapoA.u.ota te in'*-, or *8thar JOU &N 

t&Jk1na abrcN.t. the nt.S.o ot am:mu.. te oa:i.w.. 

!JOE ARCHIVES 



ot c&lciuza intake atart.ing with & low calciua intake &net a standard 

MDU11t ot etronti't.a u )'OU incrNM U. oaloiua int.ak• (and thia bu 

b4Mm done with r&dioaatJ. ve stronti•). 'f'h9 Al'Ollt.ia. pea down until 

1QU r-.ch a. cert&tn pnnt ot ulcd.\lll intake tbm this CW"T8 l«elll 

ott f then \he w.lditioD. ot .t\artJMr aaloi• ... Dot. e1lt dOMn Vie 

clepold.tJ.on ot Aront.1wa. 

1 tb1ak tbia 1• .. lln&l• ... ~ 'di.Alt .._,, ctv iat.o 

wa _,. et ea'J.ov.la.U..c, Sa o\her •• tM.a 1a •rt. et • Uot.op. 

-... .Ueet- ml tJl&tfa OW" old plotve ot & aSnaJ• doM Whta \he~ 

ia &Uw.dTtonecl. 

\fell, I could be waag but I wul.cl ~ th1ak tJse .., thing woul4 

aJPl1' in a grw1nc ei-3. 

~ .... .,our -- ot ~mt. 1a - 'fW7' ..:Ll ·~ to 'JOV 

calaia. 

'l.'heae ..,... t.ruer ~t.•· 

Thia i.. a dn&le ••· Iou ooul4 do t.he - \bing wJ.\h oal.4l.hta 1.s. 
u J'0'1 took Nloiva 45 inn..l o£ ~ 8' JOU WtN14 probablT ... 

tl'&e w reauli •I that. 1s &11 iaotope w ett.n. 

aw:rJ1 unt'1n& lfCUlld, I tJd.nk thi• kind ot a variation ia lus !apot"tmt 

than other t.h:!np ~ ve are acmaid~. 

Tbia 1a a. tbao17 ffl.aterl t.o what. ve di•cused before and t.o th9 point. 

on wh1ah •• ooal.dn•t. ..... beton, n-V it 1011 feel a\l'Ollt.iua lllCl 
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,... -;. 
/1 ) ·-J 
'1'"-· 

oalai.um in a aert.ain ratio 1a it depodtecl 1n t.b.e IW r&t1o or 1n a 

dit!lllWlt ratio? lfov I ban ulUl\04 ~ it 1a d.epc:ud.t.ed in the aae 

ra.Uo, .. it. ia aa14 t.bm"e 1a ... m~ Which ... presented betore 

tb&t. etrontium ia deposit.ad 1n & ••l' U' l'&t1o t.hall 1a ted. What I • 

4o.1n& t.hent'ore now 1a to lllk• porbape & •'' gbtq pa11d.Dd..W..C uwmp­

t1on, but OIUJ 1lh1oh .... with nr. c..•a ~Ddiq., _.q that 1a 

\b&i t.heT ... Upoaited 1n -- .... nt.t.o la Wiab t.lae7 ... t.i. 

v.1.1 I \bin t.la&t &tat •mt la 1Daornot. w. to If' at.ad it.ta 

:Sacorreot, -. .... it ......u. -.,.,Una.,_ 'IMI ,..Uoular ntJ.o 1ft 

All nae 1- arguing &bov.t realJ.T ia tha taot.or ot 2. We're in t.ha 

area ot when factors ot lO are all'tlNld7 ..u. I~ .... to • S.t, 

omaa .t. to an order ot ...m.tue --. t.lle ool'NClt.1GD iln •t Nq 

aood• The clittW9lce betwc t.h• fiMD ...._. 1e a factor of 4 

doean•t aocomt for that,. 

llfow l .., 5xl&r12 ot Ule oald.• 1a the tolaraDce lnel eor.uQtmdlng 

t.o one ld.oroaria NoDH it 1a Oftl" all ~ .... 1D. t.lle "1ocQ'• 'ftMm 

I ~ a;r \bat in -. .,_. ocu.tAr •t ..U., plna .,_ ' incbu, 

Wd.ctt. h lS GW:4c cmu.t.en, wtd.oh I caall 30 ll9S et ID.Us ad. l ..,. 

that. calc1m in tJd.a 1• 30 ld.l1gr.- &Y&U abl • qloiuJI ad now I pwat.t 

t.heratorct atnmt.ima to the a:tmt. ot ~ \I.Ma .03 vb:t.ch M&DI 

i.sxicrlJ arau ot atrontiua'° par sq. 0«1u..ter •4 that 1• the -

aa 1. S ll:ll1gnaa per aq. ldlcaater or 4 m:lli&l'W per ....- .u..· low 

U' th• area ~ the eart?A 1• 500 aquan ~ ad t.Jt.entore 1'>11. oaa 

permi.t on:r th9 entire earth 800 kS.J.ograa or ar'°. OU ldlogra ot Sr'° 

tlOE AJltCHIVES 



• 

ia produced in one aegat.on ot fiuioa and tberefore tb1a correeponds 

with SOO megatona. Now that ia not a large number, that 1• &bout 100 

timu wb&t. we have had. 

I• it necusary to take the oount ot the natural at.rontJ.ua vhich 11 

&Yailable here 1n \be IOU bee in the•• oalcalatiou or not? 

It 1• anlT UC•HU7 to t.he mttent. that the v.pt,ake ot at.l"OlltJ.ua and 

O&loita mq be dUtvct. U w bel.ine NT take - avenge t1gure 

troa t.hi• oolum. The it wulcl .._ t.b&t the atl"oDU-. calc!um 

ratio 1n the ..U 1• about. 10 U..a higher \baa in the bullarl bane 

wtd.ch aont.radiota Kr. Comar•• aperimm.t., and it that were ao the 

JW ooul4 tolerat.e 10 t.1mu u aoh 3.r90. 

There 1a certa1nl¥ enough pl'qid.ological data t.o indicate that 

atront.iua aid aal.ciua are handl«I difteren~lr in the human boq or 

1n t.be ardul boadJ" and t!Wi 1a th• tact that at the point. ot 

ld.ner&liution, in otbw mrda t.he upt.ab 'flla1' be similar, but it you 

take & rate, tor inatmoe, ea pit. Ul on a real low oalciua diet and 

t.17 to su.ppl.emmt. atAbl• atront.1.Ulll !OI' t.bat. calciva be will b9COllCI a 

ricket..1c anta11 he vill dnelop r.t.cau, tb• point there being that. 

t.be ani•l v1ll abtlOrb the st.ronti'ua aad. will pa i' into t.he proUm • 

part ot the bane lNt. he will not 111.nen.l.S.n 1t. tberel• a ditf9"11oe. 

Whet.her t.tu. dUferenoe 1• out. of lln• QOllPlet.e.l.T, I don't know bu.t at 

laut it do•• R&Beat. that. tbere could be a point. in t.ba metaboll• 

ot atron~ium on a oompl.eteq adequate diet wbere thia t7P1 ot t.hing 



1 tld.Dll: t.bat '• retlMtad ftr'T well 1a \Illa t.ab1e here. the atroattua 

o&l c.tm rat.lo 1• oal7 Uo\lt. b.'9a a \mtJl t.o & lmadncl ot tibe oalciua 

etronU-. n.U.o 1D ft1"1ou pe.rt.a of u. ..nb•• ...i.... 1l'Oll tM.t. 

1"11. lhould. be able to 'Uuw 1D otla8r tMt.era ••r1ten fl'Gll 10 t.o 

100 Sato '1fJf1J' 800 mcataa•1 ad \bat.fa P'U.C '- lte & btM* ot & lot 

ot tau. 

ccua. Wall 1•4 l1ke w Mttn• ap1A \Ila\ wtn ••.Unc 1IS.tJl a little 

dlttenni alt.&U.-. I at\~.._ W. W.U ~are in..,.. 

pdll>l.e at &U. lta onll' up,q ...... V.0-~ ot tt.ronti• 

t.i. -.terial 1a hW'ed in tile - ..,.. I\a \rU ,.a ._ft np1ace 

ealot.- -1.t.b at.raat.tm. tour dee"nc _.. 1d.ttl ..._ ..,_.. the 

oalcdm .U.U• rat.to i• vnm+-eJ7 td.gla. ~ it JOU put 

• ard•l on a ._.. oalo1ua r.t.to -. t.ZT to pn nroa.t,1• 1n it.• 1\• 

not p1ng \o wl'k• '*\ 7f/JfiJr AOt. lddtng 87 W& to tba nat.v&l appt&lin& 

atrontlua in ta.. ll01l ,_.. bJ' _, .t Uw Wlmat • \bat 1IDdel" noral 

..U.t.!Gu *-~U- rd.lo 1a .w.1. aetaa tie M ..,_., b1ab 

•'•• 1°" baYe - ~ oalcd• 4eftaS9' tile\ 1114 .a I w.nk 

••ll ~ ,_. \o beU.eff \be ~ Ya2w u tv u tile 

nv .U ett-' 1a ......a ill Ull9 Udlaa• .._. I 9'iU ..,. abGa\ 5r'IO 

md oalcdua 45 f,1.'ND t.o •'-' 1*a&Tu \be - _,. I \JdJ:tk tu llem 

.,m.nt&l.11' •GefhL 

ct OOtll"H OH ol U1eH 1a :ln. ~ Olll~ m4 tM other 

u ao1nc up to ~ ,... .,. re&l.l1' cpS.t.e dUfermt ........ 

llllJta. Then h not. \bing that oapt. to be take into account. &4 tb.G 

IR'JE ARCHIVES 

• 



1a exobaapabl.e. 

ait I "°'1gbt. t.hat. all of \be ~ 1dd.oll w lbo\'lld ate aboul.d 

M ~ the part. wld.oh 19 ~ 1a la plUM wlaioh are olo .. 

t.o u.-.. ldd.ota oan tleYelop wiaer. X.tt. \Mt. r.t,pt.T To tM oatat.d.e 

ot u.. 'bcme, Ull u.r.tue. OlllT tu 1....i .ut,.,. l1lll mt. tlHI actul 

1 tollewet:l tM - line of Nuozd.na that Dre 1nJae dld ~ tll&t 

1 did it, ath atiron\1• 1uMad ot witb -.led.um ad ou ot ~ nuana 

t.h&t. 1 d1d 1t,hN14a tu anu I'" .. uonact ao tw1 1a t.h&t ,... 

.. .,.., t:i&t t.hh 7/10 of • ina ia t.U total .--t ot at.ronUva lo 

the ~. A .pow1Dg ,_._ d.epo.S.t.a a ......... ot 100 .S.ero..-s 

ol m-onu. .. - .. u .• pnt.f;J' ...,. to oalnlat.e tthU he 1• pt.t4ns 

f&r in me1a of Uaat. Sn !d.e dJ.et.J .. t.bat.. \MJ'e ia - HleoUTe 

wban:I• 1n tba 1lllf' SA vtd.ch WA .Wl 1a w.n, ~'-1. 

r., ..... \ell - S..t\ t.M oa:q :rn•w 1a tdd.ola. ....... .late-.. ta, 

or th• onl1' t.w ....... - the• tw m .._., Mlalu and .u., wbat­

wer llOil .., bet W.U lbe o\hm- cm. 1 ocmeS"*r .troa U. d1aoua1on 

Won u d1Ml"«l1t..d beo&ue 1\ 1a • old .....,..... I d.onft know 

1lhet1wr t.hat'• J'lgbt. but certai.rllT tbe aw ~ta ... \0 alve 

'11117' ..ti .tanr m._.... 
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(' 

.. 1t JOU '-"• aUt. ....... with the \b9ref a a factor ot 

10. Ia that in 70V' DU111bera tJ.aeN a1.ned71 

lo tJd.I 1a ncn in '6IT ~.. I aaw tbaii tu ..., ratio ot 

nronti• and oaloi• cat.a m \be .._ -. u 1a t.u IOil, .s 

1 ~ -- "'-' ln \be Mil t.bere 1a ... pat'\ to • \bouanct 

ot &T&Uable oalcd.•• lnll ot \hae _._. llllf" lie .a. 

!be ~ •'" noa1 ••ntl»a 1d.ll. tmw a ".-ui. ..,.., ot 

l1&bt - \bia ....... - d ov pUA JllOCNI ........ it. 1a dou 

on. will ....-n tb9 ..U rwlt....U'flt.7, U. __. ndio.ut1:v1t7 and 

\he r.U.-..tJ:d.'7 in ~ -.... --. cntaw t.b:hiaa. we _.. &180 

p1ng '° ....... u 1\ ... '"' ... tM ....... -'-~ - the 

0&141• ooateat ..a • oae 8bltuld in a t• _... lMt 81- to _,.. 

°"' ot t.M nace ~ t..,. 1ftW u. rmae ot r.-. 

'WJv 4o J'OU. ban to pt. iato the l'lldioanirit.7 part. ot it at aU. 

VhT not. O&ft'1' out a ~ where ,_ __... the atro.ntiva in tM 

eoU aa4 8'Y' 14 \he water ad in bone and N-do t.!wa• amt pt good 

Yal.uuf 

11• -..n• teon beoaue u.. h .. ~ ._.... alug9 

eontaina all ldmla ot at.utt' 1fb1oh hu ..- !Dto tu ...,...... ar.ad 1a 

not. ot tmmaa ari&in• 

IJOE ARCHIVES 



Hla!M att8 w.f.4e clUfenncM 

1n strcntima cant.et. .-ma dittwct, ~ ~ lSJDlt will b&Te 

t.o be dictated b7 \bat. pert1.oular grnp. 1 wndar U n can b&w 

.,.. d.Uouai.Oll on haW pocl the .. t1.prw ..._ 

. l .•. ·r ,.f· 

" ' "' . .-.. 
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r mm1 

S01£Jl)la 

llUIGIRt . 

ltJLPa 

I took tU ._ aaloia oontent u I 414 tor the trCil nnl.ta, 

ao that •a vhertt t.he 10\'ll'Oe ot error -:r be. 1'ba oalc1• con­

tent ct Aur1 •a •"'Plea ST be oc~ hi&bv ~ 

There •1 a tentcl4 41ftennoe. Om PT vwl4 baTe a atalatcn 

am the c:bber vovldn•t. 

aat wtmt tbrove soma rellahS 11V oa proto-ld.atorio enpl.H ia 

tM om ~ 8MPl• tbat he quotes. Be bu a ftpn ct 

1860 parta pw ldllton ln W• nlat,1~ -4.rn ...,i. ot 

aU-Ont1•, vherMa the trCU. f1&m'ea an 160 ~ pmt llill1on 

taator la aJaoat ten percaatage ct •led• oozat.at. I haftn •t 

wn t.119 orid•l paper. 'lheH aw f'1Pl"M taJan t.roa ten 

ablt:raota. We're pttiDg oop1a• ot t.beM papma 1'¥ Aaa:ri troa 

the Blrlr.elAtJ Ubrar7. 1'lMtM ruulw wen pmU y.a in the 

Jburnal ot the Chmlioal Socd.et7 ot Jllpu, alll tbe hold' np ot 

a rel&tiveq ..U oc11l'ltz7 • 

• 
Jlpan 1a o• ot tlw plaoe• inclldecl in cur llat ot place• to 

aample, bat ot cow• tb1ll dcea•t mu ta• in Chia tha 

t1pre SI no" be a1s ts.ma higher \Un 1n Jqlmn. 

It ._, 'be ~ to obeak the atroatba •ld• ntio 1D 

rice. ft.e ApamM d1et 1a probab]¥ .bicb in rioe aDl Wlf7 low 

in piotein. 

1roE ARCHIVF..S 



'--~·· 

IUJ..P1 

tla't Ir. CWr1• remlta ..... 1' ba cl.,_ tlli9 ...... a\ w!Ptt 

w]T taaa• la tM _.apabla -.lei• al ~ Die 

ntio ot tlat _,.nceabl9 •te'Sal. w.14 be wrr afatlsr to 

.. , 10" pt 1a .. -..., 'b ~ ..... tllat .. pu­

UOtllR .S.te8 oa U... elq puiUelM _.. lfnl tor tbt lonie 

J'lil11ul ot •lldla .... tMrefa•, .. ,.. .......... u 

.... ...,.. ., .. eJq ,_.u.Je, *1lll ...:.. ..... 1, 

"° ...... et 1 to J __. .,. ..... J. ... - Ill.ft 

tine\~ ..nn.tt.ea ... l' 11 .... SJda .. 

-- .. it, 1• ta t.Jd.a ....... 1" - • - *''' • 
...... 1 ...... u.. 

ot OOllrM ._ acdl 1a total ••oaUaa ._.. .. teta1 •lot•, 

al ~ t1pnl ........ bl •• 

tu, Ita IQ.llll tlat, if w W •e•••Ula, vld.ell ia .ta 
._.. ..,......, ta.t _,.of u .-J.4 4o 1' 4Jl a~ 

tt.., at tmt ~ naalta I waK pnl1oti --14 be 

e.18 ... to po~ J iJlaa it 1IOUl4 to .... 

c. 1.tltllD8111 Iaa•t 1' &lie tlW tbat ,-. ..,.. to .. a ~ -..... 

t1pre tor tbe .-Ont.Sim t.blA tile ..,... ._. ~ tal1a 

.. - anbla -- - • Olll.tl.W. r--. ....... 70'1 Jia4fe 

io nplMe a11. tu UdV&S tbd. \v' t.Ul1lleA .,.._·er ater 

JOU -- to nplaoe .. tldnp tlaat Wt&J4 pua ~. -

TO"'" nallT 4n:v1na cm t1ut r.n o1 .... ,..14 ror • 
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,,; 

c. u.mmna 
(oot1mal4) 

UllmBDa 

IAtlll!SDa 

IOLala 

atroaU.ua an JW oultiut.e a _._ ot laid. !beM f1...­

~ be 'ff'l:1 .C too Jar. 

Oil the etHr hult I l.oa't klllW vllat \be wae ot 1tirozlU• 

t...u.l.ber u, bat. tb97' ldPt mt i. •-*«m..W. 

a&• ,_ ..a to npJJ.oe ..tat.a W• tltad ,-. tlD on 
of tbl IOU. 

It JW'n NP'•a111 tbm&t' •Weatf• with uratn JfeaW 

•'1'vnSua, .U la IA~ ta.WI". 

n_. ••••• 

... ~ t.nu.s..r, .. that ~ w.24 .. ~ 

n1ler pa-ta ot .. 1'Dl"l4, u4 ,_ vwlA •ll.ed ... -.au.a 
tna th8 aa vbsa fGU %'Ida t.he tool. 'Da1a vnld ftU. be 

-- .r ......... t18b .... 

•• , 3 to - tllat w. .... ot u.. 1a vltla ............ .. 

nnp ;robla. bppo• all tall ,..... ..... ..tw 

1--1; the •Jor ,..uoa ot 1~ - .... ., vltbia 1,0«) 

1qare .U... ten& hoe a ti 111zil011a d11atf.oa tao\el' 1dlu JOU 

nut talld. aDo1lt, 41'f!41ag • 'Ute 50,000,000 .. at ot tbe 

Mrih. It .... w • tJat all tbeM t~, 1D a l'WllaUa 

IJOE ARCHIVES 



war a...,-sp. vc1114 1Dli•te a "lfl1:7 W'1ou hua4 ill the 

l.ccal ...... It. .... t.o • that. probla oup:t '° be ... w 
J,ntt7 sah - nc tor a1r 'tlan'U. V. ban WIJq :r..en to 

beliaft w mtpt 10 ~ ....r .. lm'atll ull 7G&'cl pt .._DI.cu 

.. .,.oet.na ic.u,.. 

~ tall.a ott vita& nllu. Yea eoaJ4 •tdl7 laaft 

...... 1a ~-'Vat. w\1lA - .... al .... ot 

•r't.n .ur...- t.r. - ., • otW> taeWn tl:lat. ,.. 

... •kine tato uooatJ • 

... SDOJ.al• &CNNll I.roll otbl:r ...... Ia ............ tll9 

tact that t.M n.tt talla on 1A a w 4-ntt warilT 

.U. 1\ a 1d.ol.oPoal llasud. Iota aaa Jl'Oft t.bat 11r ..SQSSnc 

tool --- in fJ'ca ........... 

x.., wt u it, tallJl an __. aa ~"11'&1 .......... 

the laro,_. ._, al 10 forth, the plaS• of a... al 

•ther ,... ... , it - to • oa tb1tl t1pn ot W.. om 1-1> 

v.t. ,_ ...uoa that ooaJA ao "1111. JR ..,. a ,..._. ot 

sc,coe U.. tmt ,.. aa tab aare ot. n•a a M et .._ 

looa fa.tGra I'a WJT1*i Uolit. ~ 19 a ~ ft'-. 

a 1';oa1 ;po1m of 'Yiev, tor a ~ ••Pl•an. 1Mll4 ~ 

.._ to be "IVT wll pdmied. 

0m idll1&ru ,... eq Id. s.a llbat ;reu -4. !bat'• an ao1Dc 

to • hard. to upaalt. 

/ 

lR>E Al'tCHIVF.S 



llWfl'SBa 

CONU\t 

llUCOG1 

VOlCEa 

!Dalt 

Ia ~ tclaraDae .... t~ M7 •ttJa the ..... h ... 

~ c:ia a wi&ht buiaf 

Ve den•\ ._ &JV' 1Dlicr&Uom ot ti. toltrnme ..... Ita 

Jut ~ - I'll aJ.r _, 1b1a that I'- ._. ._ 

)11.tboloa oa 1M ftdrl1' 1-~' aot -.r tt. toi.uo.. 

I .... W1l ih1a a,_,,. aftc' ~~ Qt -*'• tb1a 

_,pt -- ....... JW'4 ~. - ett..U ., Jw 

1-ftla it JR oan llol4 it a .lOJlpr "'-• 

Kooaamiea>'b', wt •tu..,. JdJW .t _. ..... a•' 
J9Gl"ll1 90 - 4cm •t haft to vcrq. 

tou.14 probabJ7 kUl the eud•l• loltl w.. ..,. w u. 

to ..... lop ~ 4oatt. 10" ~ '°' 

Bobolla lld.'tla al Dr. Olw - ml ,,.... I ~ •2•JaW 

vu 4.u;. telerew, ud I tJl1nk a wrcl .._y mt bl 1814. 

IKRI to Co b'Clll toi.ra- te latllal 

..,. I ia:te~en OBI q11Mt!oa - .la I rip\ - Jmt ... Japan 

~ - pt a feel tar tld• - a I rf.&b.\ tllat. 70\l'I t1pn 

tmE ARCHIVES 



WIG 
(GOAtiD'a..S ) 

IDma 

DJJIJD.11 

ST.Illa 

.~ ···- - -- - - ... 

It om WOGld, JU• 

n.a the pmra1 _....... .... to - bt U.• .-». •• 
,.....u. ta.tor to piti 1:A, 1- that oonN\f 

~. 

(Cball~na n_.. on bDll1'd )- lo, J;JJJf - I .. flllJn7 • 

800-aatom 

Dr. art.be, tJ.mie•a a ~ 1a 11!/ did u to ......_. 7°" 

..a l ..,..-4 cmd• to &M Uld IOO --.-.. 

Thia 1a om ,,A- cmr1u a4 I vut to 1117 a wml ..... tat 

ihia Jdmtie. ID -U. .... ot n•H• w wn t.l4 _, h. 

8'&h• ~ att.nooa .U.t. om taati1l ~ ndS• 

la •• , ...... tbe t.o.i.nw -- .. *' ...-- .... tiact 

trca 8 alaroeur1ae u4 .. pnoa 1a allft vital 40 ..._.. 

...-. .. tbd ~ 1fJre 200 (f) u.. .. ....,... 
tolAmuloe &>• .qbt 'ba the '° pnoellt let.bl ..... 

You 414n1\, la• ,a11.niom4 the .Snt- al 'Ule _,_, 

101& -t.lomd that OM r-non hat d1e4 at IC ~ thlt 

1JOE ARCHIVES 



llll1D1 

IIDllAD1 

JIJllllt 

... 
IJSllDt 

IB!Blt 

Om ... ot mm -.or, • I :re&11. wa 8 ld.aropua ot 

ndS•WJ'bmdea. 

o. ..... i.1-...... 

1llati 1a tll9 .i. ot tlla\ .. .Jab' !a Cid .. • a llllaY7 1d1' 

..... a4 1a aUl1 &lift • 

..... pt .. la .. 'fork with u ~ ....... w 
lt tfll' 40 ,..... 

lo Jm waUl tJq that lC t.19• '1MI tolname cloM U.. on 

-.doa pl'CldW Mr.l°'19 eft'eot. 

took 10 lllaroa:r1.u • tbe tol.enme .._ at a'1i'cm\t-. St 

altonallJ' ~. 'Ula that wuJ4 -- *" lDO ldoro­

euriu Wll.14 gift ..-1ou&t ettaota ... tbat ~ • /fllJIJ' 

..tmlbecb9. 

I VCQJ4 lib to N1R ca. other quuUoa vltll ...... to tile 

n&\S• t1pn. aft 1a tJM9 pcpllatioa dirt la tM ._, .... 

~ Nlf.• 18 of tlMt ... Of 2 btl1Soa J'*tPla· JCW 200 JIOpla 

~ ..,_,. wll td.aa -r 1 ,..... '4 tibe 2 1111111- a lsaw 

a meh lAwl' toleraw tban tbeM tlpne •--'• Ia otn. 

1JDE ARCHIVF.S 

,,. 

~ 0) 



JCITCBILL 
(oont1m84 ) 

sma 

VOJ:U, the ata~ will tell Jm Jaw _. et a -.i. 

Jft V0\1lat ... '° eatah ..... otbw :peopi. .... 1lbl1' Id.pt b9 

~ 1D a popal&Uca a~ dllk of tlae die~ 2 JdJUon 1n 

ftrT ~ .... 8o w doa't lmDv, I wa v.t•a 

..,i.teJT ...,. fi&m'e la -- rat • .,.,. -11 llliMr 

of Nii• ... tut ....... 9tu1T. 

Qldte -11 ••• 

l11TB11 So J"OU onl4 M7 then ~ tlMt t1pn wJdoh I •'"'llatel Mn 

ad&ht inH•t.e U. JOid at vtWth ,_ 8" ~ la 1 ,_... 

... ot th9 ..... An .... 1f01ll4 - 1ibe ..,,..\lea ot ll8l'ioU . 

Lnma Ia ~ 'be1nc 4om ._.. tbe .apme• )lllOplat IU tb.97 

pt &JV" atroatS• into ~ 

VOIClt 

LtBBra 

cu.ma 

DBDa 

et. 

Be hu bow ot aa illt14fidml ot ........ lilt. tame .. a 

q1111SU.oa u to W.tbar the ar90 - ~ • .u­
wplltJT .. ..... ot llOll ooutai.Jd.ltl t1Miombt. 

1."JoE ARCHIVES 



,. 

BWBD 
(oontimed) 

IISlllll>a Dien are '\W IRa ot -.:a.. '.ftMI tsm ,,_, Of J*P1e Vho 

a. of :z.atn11d•, altJwitl&b _. - _. ~11 to b 

........ .,,, - Sa,..... Sa.,.._ ........ ..., 
AplJUI Jd.11...,., '4WD 2 .. ' ... .,._ tba ....... ID 

.... l\'01'P ...... ~ J.DlldtlMJ• 1a .. Jan, .. ,... 

4n'elopl4 Jl"I I 1la. ft._...,.,.., ilM ~ .... 

•n•lM ot tblll:I' bow. It a.t ftlll - 91111 flfl ...... J 

nd1&Uoa 1a tlda .....w. n - Sa ......... t ...i,1 

it, ~ crOUlll a 4pa Piii" ~ total &GU.T1'7. ._ ...-... 

vJ.ll .._ to Jae looW at apjn. !llelle _, .. W1'1' 

.Spttt.n ... ,.. 918 oa.r ....... - .,.,. ... 
,._ elDelatoa, tldob • &M t.. .....-S. ...._ IDB­

Y.lhJa • ~ .-n i.ooo to Ja,CX>O ~ * ldad, ._. 

bl4l¥ .... al 4IN Sa ..... 20 '° 24 ..... ~.,. 

lmte4 11:Jt. !a b 1ICJ I I di ..... mt 1n tbe - .....,,Ve 
1'.baae Wtu _,. a!aarl abc8' a .,._ ap al atetal. 

-- ,_ •• .. ... -- tr. JO ...... 100 

~.,... atwte ,_.,.. ot nanc.U.• to. a•• 
Wtq pmliq. ,,..._ aai ta ao11 -.Ja• Aw. '1»9e 

PL11•• D'• WllT poaad'bl9 .._ .t.!m9 sr .... blea tall-

Dr. ca.z. "°14 - w.. ~ .. 1t _. ~ ibe 

ar90 ill.-. JW .wl4 ~· a 1-.. fJnldt.on or 1dlat 

IJoE ARCHIVES 



VOICI& 

Ltllta 

IJlllB11>1 

IJRIBIJ)1 

SOID>lllt 

... 

~ bpate4 to bl 4epoaite4 1Jl ...... 1a 30 ...... Oil 

tiM °'1m' haal, 1t w oomi&lr ._ i'!NeU.oa Of t:lf~.prohote 

tb97 ...u • .,. te iapet, to .,., at. Wa u.. lt. 1a 1Jl­

oowiftble. I'• wq puauna 1M$ a.. wa Wt.S.t..11' 

~ 90. YI na a larp ..... Gt ..-.1. 1tow Ull 

t.be1' wre ..,.Uw. 

1!leN .. ..,... ...Shal ... ~ ........ Jd -

aoooun tor iotal Wr ..._ tor U'01lld J Hi4\t •• I 4caal\ 

bow -..11 ...... J90p1e ,... J.a that. pan ., • .s.v ... 
ti. natha.J NllatS.Oll .. !dab .. ••• .... ..... ,.. 

._. a Al'IWlll 'Qr ltattoal 1fana -1 Dield 'lllltz• JO 

..,. .,.. u. blaat. • 

......,.... 
tm ..acl "'1etllar aaobvq eftll" ~ -u. awoau.. 90 1a 

tm soil. v. baft twas. ar90 in ti. ..u. 

bi; _.. .. ~ oa the other '8 0Art.i. t.S&lnaT 

Bov 40 tb8J" dltt• trca thhT 

Dr. elm unrrl 2,0Q) ~ bl4J' --. aa 1ihe 

l8tbal. .... il""*Cb - ....... -- .Jarcw n..-a 
bin tilwl I baw u.,.a tor Nl"io• ett.n, lRpr 1lr a 

tutor ot 2C, he - out with & F I lJW If' W of 1*1ba. 

tJoE ARCHIVES 



VOIClt 

Thia 1a oJnaj_. bf 4Uteruti ~. none)¥ u•..UO• 

~ tt. ao.n tbd »r. llltobell ..ntton.t mr .. , th9D 1"" 

.... tbat oerWa ,...mapa •t ta. lltr'od1sa !a ,,. ao11 

pta 11.lto V. _.,.. I• .._ " • t.1ln 1~ ia _. -... 

ftlMmlal• to ~ u.a\ i.n1a (1 ~ t'tad ia .. .....U. 

90 19 a eeriUa ,....... .. et • •le1-11111Wa ~ ...,_ Sa 

JW• Alll I ti* tMt llr taDi• Ont ~ _... 'Uu 

taJ.1rl• .............. et .. IOi1 '"'4111 ..... ..,., 

,_.. v:U1 U'l'iw a a _.... nlJable a.a--. le •"""' llb9t.i.P 

• aot ,_ W. !no WOl1ldt tbll ooll.Mttoa ,.._. et JC u 

ve ..... b9ea tteGIW81aa eo _. u4 t.h9ftf'_. I ... ._ tlda 

a _.. re.Ua!l1- n.,.. • p Vitll 100 ............... . 

2hC"w 18 a.i.o a taetor ot 2-l/Z la tile eJd ........i ,.,_, 

v1deh w wal4 lJJat to iaolate, • oaat\ ~ f1nl on 
vJv' • .,.,,. a.....s ~ a ta. ..... 

'ltd• ta Sid.th! 

:r.., all et tlbe J190pi., la llritiJI& .. al4 QalrSe1 ftpo:r\ 

.. ...., a-1/.l arm ot .-.~ .,_ ic. ot -.... m 
thro1l&b .. "'°'"' t!d.a w baTe ... UJabl9 • t1Jat .. 

na•n wb;r, wan umaic l p pao Jc\.. 11a. 

-... 

IR:>E AltCHIVF.S 



cu.mi 

LtlBI• 

Lmlf 1 

CJ.111 

Lml!'t 

ilic, it vu pointecl Matt l4r fella a CIC't'lp]• ot 1U1"8 ago at. 

om ot our clhcuaaiona tbat wbat.'t'• QPIU'lt 1a thaa th1l1ga 

11 aimpl.1 IGMthi.Dg chCAll bJ' lick Salth ul. haft ~ baG 

csarrW t.hnu&b \lP uatil the tJ.ma Tal'er •1'• att.AUoa to 

!bee 1a a tuiozo ot a iban u l'i" ... ,, u. W1111t1oa ot 

ftald.oa ,S.l41 &Ill l 'Ud.lak ._. 1• a al1pt otll• tutor 

tUre 97be oa tii. mmber at tialiw ,_ ~ tll&t wn ..a. 

1'hJJI _.... ot ~ I t.h1Dk ta Ute ,...._., JD99ib1 • 

arau-a• fer tU ~ntal proou st cml1' ,2llat --. 

mt ai.o bl~. ra t.hera &I'll' t•lSna cm tba ,.n ot ur 

.. in tllie .... that - .. , .................... 1mt1l 

w tlsl1 .UT thia, cf __..., 1a ..,,,,., ~ .....-.aUoa. 

I tb1* 1' vwl4. be 'f817 ~ to ..- a poll - a 

•ant ba11n - Jin to pt - 1dM ~ 1IM IMJf•· 

I 4on•t t.b1nk tbn •a a .- 14ea. 

aa•• .._ .. ill Wl7' ooJllinl1J:ll • that 1a • a faotcmt 

of lllOO. 

It 1a an inter88UIJg ~. I •lwr tbat the OOMn 1a 

pat OMtpOOl ud tbe st\lnl W,Jll 1a for ._ OOllt1D«tU 

to .... 1ato tu .. ani ibe stroaUa vil1 - Mpodt,.ei 

!Jt>E ARCHIVES 



CU.11S1 

in t.118 lime.tom eveut11•l lT am ve 4on •t lmDv bw fut th1a 

ocotll"8, so •;rbe th1.Dp an all riaht, mt theN 1a a way 

in 'Which radioa.otid.t7 GIA be takes GU of b J.1ta qcle 

a:od \bat. is bT puttbg it at the botto& et the o .. n. 

!ball ie a. pd.In ._ I w1ll4 l:Uaa ta ..U &tteaU.oa to 

thd .._,._ ._ ..stom4. 1ft u fD •I llllw. l ftld 

i" Tflrl' clUnAu.l\ to ........... llM.tt •• ~to 

hapa to the W.• nee 1t IOO -...-. _. tlooO .,no. c 

--. lmw \e lie., ... ,.... Won va - .._.. pt•ld~ a 

~ lnel. Oil .. ....,... Mal, u,.... ....... -
Sato ...... la ..,. appncdalU ·-- - vil1 ... ...., 

aiwbla ....,. et n..d.oa Jl'OlbaeU &1ll ! wa ... a 

oailoalat.1.on vtd.U. ~ .. ., •• - .... l.ldlelT ........ .. 

that. ill oa11' 100 tqa, U ve wr. to fUnilll -.. ,._. n­

quin9ata tor t.ba VDiW Stat.a in 100..,. w W1ll4 haft 

-- 1IP .. -- f!aio~ •teri&l .... iatelftfl ill 

ll15 nmi m.bl• lloabll. 

That M7' ~ be alllelute]T GOrl'ee-t. 

ttpne a U.. or t.vo aDll Wn•\ t!DI arr:-.,.._. la lt, 'bn 

arqvq -~ ot that crier. It \d.l1 :t»t tu. aa avhl 

lot. to _._te a ti 1a1mlna poaldble .._. la -.. of 

ft.doll prod.uota it ..,. ... iJl11acrnt,e]J' ~ .,.. 

the 9U'tb. •• ..., .... 

lrOE ARCHIVES 



cum a 

LlDia 

cu.ma 

llo'W.Dc hu tet • aom, mt ta.Jr an Pilla to r n ta oa _. 

-nh'• ...rue al tbe1' an mt aoillc to .u.,... fw u 

avt\lll1' 1-• U... .&Ill I t1:dJlk Ula n..U. et ...U.. f4 

thia Jd.al vU1 baft a IN&\ 4-1 to ~ to _. ftml 

.. ~of*' .... tilth -- ......... ,,_ .... 

tbS .. u ow~ oa a lRae -.la. 

tea, - .na.tal1 '° ... to .,...,... ., ......... Jn 

-. an JMM, at '1WI, 1t -- • ., ta .n •• .a1 .... .i .. 

attlaltl.' JWOlalm. 

Dda ia .... Ml'iou JNbl8a. The qaMt.1oa ot ... tia­

poaal ia om wldeh i.a. .- to tbe ton ...,, ..,. u.a. 

LIBBrt I .UU ._,, ... WT,_ .u•t 11bc Ula "P ill __.... url 

1-t. it •U•tf)' al d:Np it. Doea" it lwb •t 

CIAtB1 

HOIDll1 

CU.llSt 

AN tban .Sptt1aaat. -U Of atru.Ua 90 Nz.u.l !roa 

nao\cn.,., 

lo, it,'• in t'b8 ft.laioa prc41Mat.. I 4oa •t tla1U it •a n-

1-MI Sato .. a!Jt. 

ht &1-.tr c-iaal p:"OGUatnc tor neowwtnc 7t:ifl/J' ...,... 

tuelt 

bt>E ARCHIVF.S 



IILLa 

mma 

DAKDnh ... 
DAKllJh 

Dlll• 

111.at'• -- vitb • .i.a-11.t f1-.-.11m ,.,....... - ..... 

na imo tbe ColvabS• ll1ftl't 

lo, u ot aw all tb9 oonoeatl'&W ozw• .. .-.a in tub, 

mt. ~ 01a't lDlep oa toiztc t1aat blld'!Dltell'. n •• a 

-· lT .,..1 ... l"JOld.Uoa. 

D la ....,.. alnlrl1'. It u st i. .. ! r H•tall' (cmtter) 

all tllat ~ la ill llOlJat1oD. Ulll 1a r11fS11' artailatlle. 

Jfl". 1baia, *" .... 1&aa1 '191' te 41•• of • llam.t fQ.11 

ota~90T 

1Wl, JU& lmw abaft .. ~ at. ~. (obat.t.r) 

t1..Soa - lMob the tud.oa ~ ott a Mllmlte 

..a 1'1dnc 1- u1 •naSac tu ~ • rp11.-uoa a 
naler1Di 1\ re3*U"fW11' 1--t., 1m tld.a ! ti*, t:r. Clau, 

......- -. c11apoal .. Jallll .. wn. !!m8 ia ... ~ 

abo1d. tbat. Wt I tldDk it lli&bt 'be t•ttlh'•• I tlaS*, I 

4ontt lclxlv, tllll beA WT ot d1llpoa1Jtc et b atcial - 417 

alma haw been -.-w. 

IJoE ARCHIVF.S 



CJ.llBa 

LIBBI• 

I tb11* 'Uult .vom.s.. C01ll4 be ptta lllto lJalatoa aDI 

be pntV ate. Of ..... , tba otJmo tudoia ,......... wulal 

.,.t, ~ be ..w •• the ~ Wlll4 be tlelA. 

Vell, it 70\\ hell 7GUr atro.U. 90 U.JaW la a ... , 

tma it wal4 - ...,. ...... - ,. it 1atio ........ al Id.Dk 

it. 

I .. Jd.DUitc ad at.. l\ la \M -. w'n .n mas4 ot -

JllRhapa - llbould .... a..poal. 1lta1ob ....,. .. -.re et 

the atrcat!iaa. 

~ 1' 1ato l'a1no. - I•U llaft to W. to tbe 

~ .. "° hov nqd4~ tbA JIN••• vouJ4. ... plaae, 

bit If8,.be a l1tU. bit~ t ....... TMW.,,.. meat 

~ t1rrov&h u...-.. 
· D .tgi:r\ be· wll to pi'Wfd.pltate it, Jl'llP it in. or MJcai'i 

it., bat I ~ tblt ....... , bulk r4 the U..t.om u ptcieotizla 

it apSmt t.otdna aet.loa ill vat.r. n. lta:eaU• J.a -. 

aolllllW tllAll the .,.._. 

, ....... flt.~·:·1 • 

!JnE ARCHIVES 



LIBBY1 

YDlCla 

Claut 

CUT8a 

CLUB1 

lo, 1, -- to - \be .... 19 ti. WMl pl.Me. ~ to 

taJre it.• am 4rc1p tt.. (obat,w J 

PG 1t lD'9 ao .... te. (ebat.ter) - 1a ........ bl .... (or 

1lulkt) 

It. Jat\t 

11111, v.J4 1'* obJeft to ~ ,..,. .. it. ........... . 

..,,. 1a "11ltf 

!OTi& ou•\ 4o u.at. - that•• an inau.i - <....._) 

,. ~ prl09 tor~ blo .. ta...,. .... et 

-.pf.tad.• .... tnp it, ... Jn it. tall 4owa 

1lh:ree a1lH ... ln 1\ .. tbare. 

b ott.aa ;pouibfJ.lt.J' 19 to IPL 114 it ON' ..,....sa"19 anaa 

ot '1MI ocean•• ~ n not ~ -..u, ibd ..W clil'1te 

ca ~ tut, ttaa '1Mt .-.Uoa u • ,_ haft &M all w.. 
dnntla ia .. -- - will it. -* .. - .. lal .. 

..,. ......... to - • lauu\tt 

1.DB!a Well, .,_ la ~ Cf'IMUoa -. *1ell w ha'tu9' ~ 

on i.n - at *' u - tt ,oa 41lt1lrb a. ~ a. 
7ov. 41stwb W.n llwaT ct oour1e, -. pl.a*toa a:r. JN"7 

c1lJftb1o U far U J'll41&t1on 1a 08'Dllrm4. 

1'DE ARCHIVES 



CU1B1 

DI.11 

IIU.. 

TOICl1 

· IDICB1 

VOIC11 

'IOI.Cit 

Pra:a et1l!1ee -. • tar w tloa•t beline tb&\ w '"*34 418-

tta:rb H& life MrioulJ 1:17 that actan of •tmial U w oan 

pt pc4, ~ ioo4 - '1lmatioa viW.a a ,..._IUJ.e 

?cu clon't baw to p .,_,. 4Mp Ware Jau. an ea ot ta. ana 

..... tbelte ii -= lite eitlm't 4o ,_, 

lo, that.•• ... 

aov ..- vrNJj 1t eon to ,_. it belw ..,. u.a JOO Id 

I 4cnt\ "8lerRul vbat * .,.., oon 1a fll -"111 __... 

l:alock9. 

It _,..,.. on tb9 laaik t.m.t ,w. .- ..,._ ft.._ prc4uota 

in. &.t. 'the ,.,..... it 1a prwttf' We. 

•· taD • •.i. w.. ui1 ..,. S:\ sa ,... nnnt•, 
an.~ 1a .... actor. 

v.u, et..,....., 1ibl7 .... ta. •1'1U.o9, that.•• rtpt, ml 

th91' haft to IN'QOl"&te tbm or elN tlMv' ooa:Wat-\ pat tba 

IR>E ARCHIVES 

.,,.,.. 
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~ J "-



CLl.181 

n. tbn --- ha\ to .. w.a ill tu pll.a to be 11t11'..S 

'to do tba ..apon\iJlaf 

limlr1 I vouJ4 W* -.p tbat ta. vute ill N1 tbl.t. 1llPf; he lft9 

ti.oW • 1tle u..,u..a ta' u. ~ la tlli9 tldDI to 

cum a 

' ... 

• -- ....tlll. u.n. 

well, at a i-. ••j* bur71ac 1' ia ..._.. __.., am 
1Jlto vi'W.n 1ater1w ~I 

It W\114 prolUlT be -.JiaJ,bl.9 an. UXX> 1W"ll• w ._,, 

vorr1iDI ..... tl&e --" poloci-.1 ... 

1.-..,.._x .. ~ ... atnSAotaa&tald.o 

w.r th.all ot ponr NUton am I tldllk W. ia _._,. .ndant 

tr. ~ t1pna *' - haft vrittaa "- ........ 1t J'CAl 

a:r tkt a 1000 •aatcm vClll4 clw t.1Mt to-.- i...l aat 

U JOU M7 tlat MID ..U 10 •P.tolla, Jal _.. oalT a 100 

.-I"''"" 

-': •F""; .: -.. . r 

'bt>E ARCHIVF.5 



asma 
(eoat.l...t) 

cu.ma 

SCOVIu.Ba 

ot theH to pt to tbe tolennce level ••• 

MID 1111£&tons wren•t all fiaaion prcducta. 

V.ll, ,.... than haH ct it vae. 

In MID ahot onl¥ 1 pa-cent al it ever._ down that 10 tar 

Au evtB' beea fcunii OD tu 8U'th 11 nrf'aoee 

Daat 1a U-1 11' JOU can re.17 en the traotiozaUoa tb&t 

onl.T 1 Jm'C~ ~ dawn, then that 1a an. enUnlT ditterent 

Well, I d.cn •t t.b1nk tbat rellablJt Oftr a long t.-. peri.o4 

~ 'With the halt-lite. It.1s still ~ down 

'b'oE ARCI·ff'v'ES 



'· ·.· ,J.Oala 

Ima 

ORIOClh(T) 

.... 

" .... 

.. haft to r.1Dd oanelwa too, tttn 1D tM ..u.atatt a 

Mde an tn. overall tall.on rar llS.ke, tbat"e .. thU big 

unaertcint7 abou'i the poea1bilit7 ot t"1Hng ou" within a 

tn hundred m.J.u. 

It t.bf.9 .... apledld -- lad, ml tll1a ,_ ....... ldln 

la Rill onr 1a1, t 1IOD14 earpeot that a ,.& ,...sJdlit.7 

11 tbat a IPPl'MJ.able ~ D7 lOI, 1lftlcl tall. cm\ SD 

.....-:.,_ wi~ a t• .lmldnd au.. 

1' aiaht. 8°' be bid, u an enreiee, to ob.,.. \be wGl"St. 

poaaihle coad1t.iom Ind - wba~ happeU to VMI apl01*\ 

It ... beUne _. ••• tti.oJ7 or part1o1e •iM, \he partiole 

l1A abculd be larger tar a large bah. tt 1\ 1a 1arpr tor 

a 1arp bee, th• n 111.p~ pt. quite a arppreoSabla ,..._.._.. 

ap ot tall.out, nm tor • air burst. witldll a tw lltmdred 

ail•. 

It. .UU a precU.ction that tlMI ponible a1U 19 proportionate 

to the time 80ala. 

·"' J /ff ........ : . 
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SOLOJIOl1(T) 

LIBBra(7) 

Sot.otmla 

VOIClt 

lf•llt we aount on soortll.e•• 11111'1, at. leut, it •- to be 

a little _.. than tbe 6th ro.n a4 a 11\U. i.. than Ula )rel 

net. It'• pr•'"tbl.Tt pe:rhapa tiw Uw u wh tor mB u 

S.t. 1a tOl" ltmdant bc:lllh. Im'\ tut .i»out, ri&btT Twat7 

--- ft1"9U t.bne ....... 

Would it bl 4IKirab1a tor • to ....-n a de1q 1D tattve '-'8 

•ttl J01t OaD •• -- better eridmae. 

We wt. ae\ -.,. and work thaae ....,i••• I tJWdc \he tMn and 

•orri• et tJl18 O'O'll' are a ft'l7 atnmg ..-at .tor tb9 

govenwntt•• oolleotinc 'then !UllPl•• I don•\ ~ \hen•• 

be _,. uetul P'U'JJOM .. nec1 b7 '\akin& a TOiie w writSng dam 

fonal.1J1 but mJbe it. would. I den'~ t1UnJr •• 

CertaSnl.T tb9 p11o$ -..pl• would be eoup to prodlaoe w\ of 

the tmdertaiDU.. in 11:17 ealJnal.at.1.ona. 

Well, I don•t. Jmow, that'• pre\t)' bopetnl., tta atrai4. •• ,_ 

... , knew 11bat J'0'1'" ping to f'ind. ...... ..,. ... -- to •••• 

11lril, look at tibia .OJ.et. onr her9 •••• •••lf7 P*. who w.i1d 

ba'N ,_ ... \bat rwult? 1Ul1 of sr90 in w•_,.,.,nr hounl 

An we ralinl oat OClllpleteJ.7 \he 1Dba1at.ion Ward. We an 

nentuall.7 IOiDI to haw a oont.im-1 ~ of th1a H1stt 1n tba 
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~ISSI 
( continUecl) 

toICla 

CUUS1 

U.WISBt 

&taollpbere. t•a 1fOllderinc if w llhoulda•t ooulder tba ••• 

Ro, I'• thinking ot a .-ohan1a that Dr. 11tehall wtio..S, 

retention 1n tba hinl•1 what tole~ w un apen ot that. 

I hPe tboae tigtlr"81 bat, I alao haft tie haYe tu~ u pouible 

aocunl.aUon in the mletoa. 

Tbe 1nhalat1on huanl 18 .....,.. cl1tt1Cl111\ to •st.sate l1D all 

the• other tbillp. One baa to _.. er aUlllHr of wmpt-1ona. 

One ~ the8e thiJW• wh1oh I think wolJld. be ~ 1IOUl4 be 

the problaa poHCl b7 t>r ........ 11.er "18 ~ that it 

Ul• lltutt -- ck.ml 1D n1D ~ ... wh9tib• i" .... down 

in the air. It it ooma dom in n.1n I don't tbtDt J'O"'d breatm 

ftl7 RGh of 1'. It 1\ coaa ._ in tbe dl7 air prlMril.J'1 I 

think JOG'd. haft a "NIT &God cbanoa ~ breath1Dc a11 the at.rial 

that. ... '*'dmr bein& ..U coap to be clrUUnc .... WW 

long perlodl of U-1 to I lhould l1Jal to _, 111 pe8a1ng that 

it wcn:a14 be of -- 1aportanee to c1aten1na, la utablJ.ah1Dc .. 

inbalatioa ~ whether 1 t d.oaa OCD9 4- i1'l rain, or 

whether 1t comoe dam 1D the air. 

ht. it one 1llLDa ._. broad aaaumpt1one about what. the 

behavior o.t th• stutt 1a atter it eaten the lma. I uaumcl 
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wL_.1111. 

(continued) 

VOIClh 

tbat .. ~ reUin about s•, nt.a1n in the skeleton about 

S~ what it inbal•, and I pt an inhalation hasard representing 

depoeition 1n the Reletclll ot about the •- order ot magnitude 

aa I obt.ained b7 uld ng ••Ulllptiona somarhat aimil ar to thoae 

wtd.ob haw Jut 1Mm di·-·- trm the point of '91.• ~ 

1Dd1pat1an. I b&Te a taotcr ~difference ~ 5. I believe 

the• •...,t.iaml '9 hen a... oal7 ex.chanpabllt caloiua 

dlm.•t b1f tan •t. that riglrt,1 didn't .JOU uae a figure tor 

~ oal.oim up t8re'l 

And U. tSgv:re I had waa to oorroapond more to the total amount 

o¥ oaloim 10 on t.bat bu18 \he 1.m.l•tian huard 1a r~ 

abn\ l/S ot tbat. 1D11.0aW hen. We an talld.ng about t.he aam 

t.Jpe ot buard ao that tb.9 queat1on of what 18 tolerance doea 

not 9DWr SA. I 111gbt 1ndicate alao that if one beg:lne to 

oona1der tile Snbalatlon ba-.rd aa being relativeq nonimportant.• 

u aae a18" 1t be t1nda a oertain number or proceasee taa 
place, prwmUng the etatt hom being picked up b)" plant.. 

~ ot .or. Linea •har tbat iJ1 tim there 1a an 

miapeoW oemtioa of 11Ptaka 10 that the inhalation hannl 

llilb• beome nlati'ftlJ' illporbnt. Then one also a1ght want to 

conaider the baard dne to srfJO • It 1a ocmmonJ.T auumed that 

wbat ill inhaled 1a in nttic1entl.7 ...U particle to be soluble 

and pta to the blood ste• md 18 dapoaited in the bone. ';fe 

don't h&'t'e the t&otcr or u.ret.7 here,(that. wa have when we talk 

about. 1 t OO!llin& to t.he body tbrcn1$h t.be foed ---- lftere n 
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haft a ~ .tactcr of 1- uptalat both bJ" pl.lat.a am bJ' 

the bod;r. So tbat a'1 au 't tal• on 1nbalation huaJod. u 
long .. I have tbe noor I'd al8o Ulm to 01 II :rmt - Colont1l 

Jtol==•• ~ that .. llilbt ..u b9 ~ in 

b'JgbJ7 ~ tallJNt ot n1D the .. et l1ll"tue bmbtl. 

ballt• md the at.v1al talla a\ wittd.n a p8l'104 ot ua. or 

rour hoan, .. _, be ~ in \be 4-ial flt tbe .. ot 

tlMI land SD tlut tnun. lat a N11P ~ SM!od• 

that the pr1mr;r u.az.d. to a poJ.W&1aU.oll li1'1n& !a tba\ u. loDCl 

mare or i.a 8taJ1nc there 18 tram mctmn4 r.u&t.t.on at.her 

t.ban 1'rOIR ~ l1D tMa. The ._ -.nt. ot •twill 
. . 

th.at would be Nq\\1red to giw t.oleranoe etr.R wh1oh as 

oosputM "' i.n would s.n the nm da7 p..,. ~ l1ka 

2000 ~ to - unprotecW pencil - ..... rage. It 

'the matarial wve tmifomlT diatriln&W .,.. • .,.. that fOll 

nuld haw t.be D111tJer ot cw:1.ea ot .... u.. to rtn this 

tolanno• etteot, wbatcnr that t1pn 1a - 1t. tarm out w lie 

~ s our19a per aqun aile l think. 

ledmrtnc w1tb. a period ot tilne or roa- ...... tbe ~ 

...u.ai1m1 ,,. Mlf!1c1•t.11' h1cb at. •• .....v.ticll \bat. ... 

IQOO roentpna would be 'tibe atem&1 l'll&l1aUon ot • 

llDpl"Otected indivtdual D m op9ll _...and dm-:iDa \be f11'8\ 

wek expOSUN would be about tlr1oe tbd. lo Qat I tb1nk that 

in that part.14ul.ar cue, we probabJ.7 are nn intereated in 

nront1ua or 1n inhalation hallrcl. 
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YOICla 

DAVISH1 

tu, but Dr. W•term, it JOU do "that, doem1t it -.n 'Ulat 

particular tara produeu lethal yeget.abl• trc:a tball •···' 

Ka7be· ••ll, tM point ot the queet.1m 1a probabl.7 .... 

aerioua tor \he bombing ot a large al"Me tt w we \llldng 

about -... the .-.. o£ bmaba beaGNa am.ou. !be cmlT 

poin' that I •a Mkhll h that. 1f JOU ue mrfW wapma O'rel' 

a~ la1'p area, w•n nol going to MDI) putulpa too wll 

tlbo'1t 'tdld ldatr' bappe 1n -. ·---· .. ~ ,..... 

well, no, what I •a P11Dc ia U' Jft productl V. IMW1t wh1ch 

would gin ,_ an antrap conoent.atim ot at.rm~ ml would 

produce a tolerance etteot., ad this, ot ooune, f J'al our 

picture wculd. require troa tea t.o tnatJ ,.._.. to 80CllllUlate 1n 

the bed7J ttli8 18 ml:T a toler&DM ett..t. It b bonea were 

laid dam 1n auab a way that the people 11bo llftd. 1n \bat area 

were abject.eel to the tall.out be&inniDI withtn r,,_. llOun of 

tbe aplr»iaD t.heJ would, chring \he t1nt •i -' .-th1DI 

liD ... t.bouaaDd roentpu,. 1t t.beJ ..... ~ in the 

ope, 41.urinc the a.nt weJc \hq•d 1R tw!oe \bate lo Xta 

n)'1DI Ula' ta a oriUoal Mpttot, rather • the lm&-tem 

atront.1-. 

Well, I tb1nk ane tutor to aom1dn- ill th• ratio of the mmiber 

~ P90ple 01lltivatSn1 tbat u-ea to the ll1llllbC" ~ peoplAI 

dependent upon the proclucta or that er-, who are no~ l1Vitll in 

that area, .md I rather 1magim in Olr1"ta1n cagri.cultwe . ueaa th1a 
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VOICZt 

DAMIBB1 

111811 

DSTllUlt 

LO!itlt 

Well, what he •a P)'in1 ia, 11 7W lc111 all the people 1n tbd area ••• 

/: ~, .:;; 
r··· 

In that area, but I'• •OIT71n& about th• peaple .wbo live oft ot that area. 

I tlaiDk 1\ lliP\ bee 

••11· to ..... JfllJr qaeat.Un, .&mold. a. s.a, •••.••••• nll 1D 
the nnt pl.lwl, I'• talk1na IDl1' abcJd telanau ew.watlon 

at -"' .. eaaparecl to ~ bUll ~ ot external 

radiation, tDd woad, it JOU_.. •lldna ._t laoaUMCl anu. 

10U have two poaa1bil1Uea in ..... or wrtare. one 19 that 

ycu•re going \o,.. it ftr qrielultaral. pvrpo ... t.bat. p cwt 

dfn'ote it. to prodaata 1lbiab .., be 1- •ritical tua otbe1" 

produc'8t that 18, tbere .... INllbezo ot ~· ot being 

able to ue it produot.1:nl1' at. a lauer average r1ak the w•re 

oan111dW1ng *-' )"OU haft tbe 1'bo1e oowrt.-17 '1Difora11' aontudn.. 

at.eel. And mother 1a that. 1t 1\ 1a a Dill. area, Sn pnn1 b 

produoW .tr. it, if t.bq•re uaad. to reed a lal'p PfPU>•tica 

will be diluted with produota i...... otber ~ ..... , 

ao JW get 9Cm: tacton ot ut'ety tMn1 ud u I'• alnaq 

pointed •i., ,au h&Ye a nmber ot ,.an to wark tbia at attar 

it happen.a• am 1'0U ean do cpiite a lot to a.l.l.n1at9 th• huard._ 

'""• there•• one tact that I na C\U"ioua to .. &o1*. I got 

the impreuion that in Jlr. Bethe•• ealaulation, Ula~ 
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kn«Ja 
( continu8Cl) 

• LIDI1 

-mptian 1a mde tbat au~ the stroat1m 90 which t&lle on 

the aroand 1a available. Om knc•• tba t soil.a have rather 

pnmounotld mbqe charaoterUtica •• i.01111 one gueu ••• ao that 

I ww.ld taJra 1\ tbat thia 1a a rather peaaimiatic US\Ullpt.ion, 

ud I ._ our1ou u to hClr puaimiat1c 1t a. Haw exporim.anta 

bttm'l done in pat.in& Aranti• 90 into ordinat7' soil and then 

fi.ndtng Ott\ what 1- an1lab1et 

Y•• ft MYe ._ loold.na a T&rioua shots, and the one piece 

t/lt data tbat 1Jt llOllt. CClllPlate i,,6n tbe ~ Which, U 

aoet ot 70U probablJ' mow, 1a about. a l.2 KT. What we did there 

waa to _... eoil tlata trm calitornia aoil representing 8 1.Ilchea 

:tn depth, aad abeu\ 4 llCl• t•t. each box wu in thia dil:aenaion, 

and we cl1atr.t.batecl tbi• orv the territory ot predict.Aid tall.out.. 

We a.am N&k witb ll&alt of 11hat. n had distributed u contaminated, 

•bicb. we ooul.d ....aunt b7 nrnr;r mten. I •U take one, which 

repruent.I ODii o1 tbe MX'lmm act.irttiea to illustrate what we 

toad. We bad 196 aiorocnlriu tot.l. surtace aot.1Yit7 on 12/17/51, 

and .. nan .,.n S a.rope ot radia.hea conaecut1vel:T on that. and 

the ob•ned ftluea, tor euaplM, On Jar:ruarr l.S, 19S2t waa 16.9 

diail'ltegratione per- 990ond per gr• ot pl.ant drr a1&terial. The 

last orop a.au ott 1D 9/19/S2, of radiabea, and thia read 1.42. 

low the ocmtrol.e tllat. we bad O'Olfing on the same soil, but 

without atq' containaticn, read, in this crop l/lS/$2 aerie•, 

it R8 1.69 d/a/graa and cnr here 9/1$/5? we 'l'fere get.ting about 

~. 



LtD.8f1 

SO~ON• 

LAISB11 

t .. , obaene ••• tbill would be 4/15/52 read1n1 at ,.2. At 7/l/S2 

a u-e readinc i.e. ed. tbl fourth o:rop wu bu'Teaw ••• thia 

1a reading about. 2.6. 

Arma'' J'Om" oontrola Jut the tb1ne w•re trrinl to ••unt'l 

I .an t.hia repreaen\e tb9 tll.loat t.bat hun•\ ...._ 

tl'aotioUW in _,. ten. 

lu control.a ~ haft neftr neeiftel _, .tall.wt, 

becauae thq wen oollacted trca San rem.do van.,-. 

Y•, but 11' t.he atvtt•a leaking 4oa all tba ,,,_. 

then•• 
di, .,... .... radioaotiTity .Ina •Wnl ........ 

Oh, ,.., JOU.'W pt I-ht. ror &ll Ute potullilm in the wrl4 

J'OU blml .~ tbat.•a ndieaet1n. 

You bani rubidim, 1th1oh 1e natural. t• ban tu unat-. 

thori• aciu. ?O••.a abnQa an that to ......... with, end 

_, ts.. J'W tenUiJle, 1fh1' JOU.'N addiD& ndiWUT1\7e lcM' 

tJie lacHao oloftz" wu add8d ar plant.clatter• tsrdlhed up 

w1 tJi the tittJl orop, acl •• toot n. .. 01'0P9 ot um ott, anc1 

I hue the lut bit at d&ta whioh ._ ott on lottllHr 291 19S?. 

I beg yo=r perde. Jut tbia last llOlltb. And t.!19 ooctamnated 

nat wu 1.86 dps, tile controlled 1.6 dpe. 
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BE'IDI 

-
waa there wq final _., ot t.he •11 after 1ou got tbroqb. 

haneeting the cropeT 

?N, a hel ~quite •:lgn1!1Cant quant1t1U appeared. I 

don't haw the t~ nth • ri&ht ... 

law do J9Q acooant tor ID.Oh a lAl'p clrep h'm taut tint GNP 

to tbe 1ut OM it \he rad1oaot1Yi'7 in tile •o11 1a •iniamed? 

Well, bJ' deoa;v nna met eeiv C\UTtla, the~ t.b1n& \bat. 

•• ha'N ?Mc ei. '° piok up hen 1• atront.im 9'. It- bM 

been a nlectlft abeorpttm, IH ~. low w Im• b"oa 

other orop datf that we haYe done where w haft .._ •oUa, 

agriault;ural. sol1d baa tbroughout Gal!f'crn:la md I• kdco 

and cmt.ainatecl at t.he ate oE 100 dS.dnMtgra.Uau per aend 

per gm ot 8011, tblre are l6oo ~ to a plot. I aan give 

Jn afJllle idea ot 1'h&i hlippena nen. OD tbe stnmU.• u we 

tata t.m aoil to the plant .m. we .i. _,, to oowr \hie up 

with t.bll 'UdMl t4"1CHnc, ~ ... lrx> .U..~lcm9 

1nit11ll1 per gra. !be p1m 1D the leat" •terial wbiob the 

bean wu th• .an iaponat, the 'ballly wu t1w lean iJllpol'tld 

am.I b.t lli20 cliaint.agrationa per MaOad par p-a ot pl-.drJ" 

•terial ad U' t.hil plant nre tect to tJlia wvt our 

a.perimant.a ban anted 280 d per • ret.a1necl thia would be ot a 

doae fed. In other word8, I got thNe .t1guna 1'l'lla another 

•"'. ,~ 

;.. ~ ';f 
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LABSll1 
(oont1n'*1) 

nperiJlclt n dU. i.as ot t.be stroats.• ia nta1Mcl fl"Cll a 

don ot 431,000 d par • ted daiq owir 17 ...a. PlAmt drT 

•terial. grown on cont.aiainated soil wh1.oh •uld liTe a 

anrage dail1" f"•din& ot about 2100 d per •• that. 1a plant 

dr7 material. C•im U t.he leut illportmt, DJi.a 1a 

negligShle, ruthtmim at be important. 1-ow W.. 18 a bad 

actor •hen we talk about tu ahnt•tl"J' ot it ..,. an u a 

cation or 111 ant•• ft haft atudbJct t.bl tued u\ar1el flt4a 

trinit.T on th1a Mrt oE a tll1Dc1 aperimn'\1 ad w baft Ubn 

tued material fJ'Olll llaapptrr 1 ad had •terf.11 tfta Upabot 6 

ud in eaoh oue all n can do i• to put ._ ldl .,uu. 

At :i.ut th9 imtrumutation tlat. nan worJdnc With and V. 

teohniquae t.bat •• ban ued oa our l'MMnll 'WWlr. u we oa1l 

it, wd.nc t.hoae .... etud1u or ocaparitleDa .,. 1lP wit.II \hi• 

•alue. Now 7ou mq be tn\are1ted in what. Jd.ad GI Mt1rtt7 18 

1.'lsr.adiateJ.7 uailabla to & plant OD detm&tiorle GB thia lat 

ae.riN out. ehere we, along 111 th our tall.out et1MU.•1 w 

\rapped an1Ml1, the nat1Ye rod.ante Cld llho'\ tb.a ~bit. 

that are :t:n tho t.2.Atld. 11• bad good tonun. Sil th&t there waa 

Upahot 2 went. in tJie north eaaterl.1' d1net1cm ... aa • 

reccmt..Ulated. during the period ot Ot.1J' •t&T 1.a. \Ile t1el4. 8o 

we d14 aerial aampUng an it.. In addit.S.ml w bad mpl.t 

"that area in October •;2 ud. lcnember ••• I - ~ ·~ 

You mq be interested in SCllllt ot the th1np w tlRIDll OD. that •. 

On tbe :rabbit.a d day plu 8, d plu 22, &Dd d plu lt da711. 

Th• cuima. ltmg1 liver, lea nmacle, and teaur. 
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That ia pracUcall.7 all of the GI tract 1n the rabbit. The 

bio~ object to cal.line it the QI tract. low t.beH 

1'1.gures I a put.ting on the board are dia:lnUgr&Ucma per 

111nt.te1 per lD'J ~ al uh. 

It wu JlarOh th, I belleft. SS... w were•\ nob good 

un.n.n in SepUnlber • '1, I couldll' t, Mllpl• l.1mp. t'he 

prerl~ work flu all beta head amt.. It 1W .-. dMlSns 

with a larger bomb IDd ..-. aat1'9'i'7 drope .._ lwre 10Ul" 

aotirl.t.iea are p1Dg to go 11Pi bat. tM7 •'111 held that •­

general pio'h.Te. It 1'f10 plot the decl.,. CJm"ft8 o0 HT te. 

uaapla~ activ1t7 hen eel oL tb1a .-pl.a raa would t111d 

tut tba al.ope or the act1rlt7 will mpproaiaate the al.opt that 

1Jt represented by this ct.crun. The halt~•_. lat 

told or aentioned to• u about 32 dqa. I baw aoa at.her 

~· that, it I_, blck 11P t.o what. w...,.. t.alkil'JI abollt. 

\bi.a morn1n1 cm partJ..ola eiaee. It, applia to wbl.\ • an 

obaening here 1n the lung. We 11'81'9 able to ~ on a t.. 

ot our air aaeplera tb.ia tiM ti'» actual particle •ia• \hat ae 

on 1'.h• air path. Thia wu done bT a teohniqu \bat w haYe tfte4 

to aruapt to turbidimtrio aiff Alllp1acn the actual aaabrau 

tilter and we tincl tbat about. titt.,' pe:roent ~ tke actiTity ia 

!JoE ARCHIVES 



LAftS!lf 1 
( oantin'08d) 

lua than a halt a moron at. kl .U.• of th• ld.rborm 11&tarial. 

How thia occurred on a aamplA that wu oolle oted at two to 

!our hours and the au. picture h9ld at aix to •itht hours. 

The ICU eample collected 24 hours atter detaaat.s.on. 1n this 

.... location Md the mu:iJMI ut1Y1tr7 SD tale particle Ille 

.tnctian ot l7S to 350 atorou. I llort ot go alona wit.ti the 

idea that 1.t w 8tud;r tntanaiftl.J" what om app.a Sn. tl\e 

t1rn 200 .U.e attft detcmatlon ft ee piq w ome up Yith 

moat ot 1lhe annve \hat oan be 1PPlitlcl 1'01'1.dlride, U 7ou 

will, or at i .. t Within \he u. s. 
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. 

'fhRe .., ba .. qgution w:l.th -~ ............ 

!at.tea of a parttcl.o - 1ft brMk it. dca to tb&t. 1a oloee 

wrRa tha\ v.hiob g0ea Gd t-o aoOo ml... Bat I tb:1Dk tb1a 

OM be il'ODl4 at. lllttll1111 the pnpM tba\ ....... baa 

and ..... ot.t..S.'9 PMJ,'118 .,. ...... at. w a.a 
-1 1lhat toe Al- hu .... doing .. 1dtd - ha'9 .,,.. 

tlo1nc· 

It, owwt~ w to 111 wq ~ l .nt.ce Joa 

tJncHq ~ ......... ., ble .. - ... 

~ • atroatl• fO. I• alao ba9 a_,,_~ 

that. em _,.. "* ~ullJ am1att1a, • 1~ _,be 
..i.eou.,.,,. ........ 1n ,..,, ""'--· .. .._.. ot ta. 
~ ~ t.b9 .n. .... , btew 11* ....tle\•1 ml ._ 

J"Mt. ot tbll f21ejm procbaDta are Ml4 'tlMk ~. 

!'hi8 u •" • .. hoping 10 ,,.._ -~ 1' tdl1 • non 
1nte1wt1ng to - 1lhather t.ld.a 1a .. 

we haft varJc pd.I.lg ca 1a ol"1 ftau.a --. is a ...- 1a 
' 

, atnnU., ..... en"tla m4 ........ ~-· ..... 

not oa1l' going w.t.th -.• to .- ...i •n.su... or 
~tlaa, bt&\ w are Mina a bSAlOISMl ~ to 

pnrw •tba or not. th&~ 1'.S.xecl • o•" 114 .tftlsUca 1a 

.. .u,.. tru:I¥ t1:lad Wit.Ii napact, to td.Gl..,. 

tJoE ARCHIVES 



LIBBYs 

YOICE1 

I think yaur report 111 ~ 1.nporiant. Dr'. ta'raont that 

u, if you could f..o.Bai~ :iianage to meuure atronUm 90• 

You .. , a pro1-l'BR1 like this, nr. t.ibb:', w call art all 

contract.on to aend wr pit0pl.e plua mill~ peopla and we 

vind up v1 th scmthiDg llla S8 or 60 pel'ltOm'J8l ollt than 

1n the f1el4. \llen • get all tibrouP ld. th tbe !J.ald job 

md Cml9 ru.w., tbare an Gl'll1' taro peopl.a 1lbo haw tba job 

of ~ all. uw dat.a that baa o.., co1l9DW. 

It's poed.hllt you ... ,. I~ to ~~t..,. aaat.ractora 

to 1l8UU2.'9e I've been hopin.g that 80lll8 ~ ._., oomcr­

cial cmpanie• would atan measuring - rudd ng lmr-JAnel 

•U\1l'91111nt.a ror a c:bu'ge 110 you coul.4 aend a atmple to, 

oq Tracer C<mpalV I,and bGt a ~t, ol it at. na1 

low level for a price1 or •lM h.ave aqu1paent. llhiah JOU 

can tnq1 or g1 ve tb1a Gd"lice eo thG i ~ would be pu­

fd.ble vitllaut having to do it ycar88l.£ to get. a lot of 

-~nta !'aade. 

I vu making a 1llental calculation a maatent .:o vb1le I vu 

talkitlg and I WU tr;ing to coord:inate rq data vit.b t.he 

values which ll:". ~the had ccme up with on the board and 



LIBB?s 

haw aid that a wl• tor atArDa1 -.. ot •1-14 

tan ina out. in ~ couent.rat.icn vhidl 12r. r.tlle talJred 

about 1'1rst. u ba1na a WerablJl ._ 1lb:t.eb I tldDk ._ 

8/10 ld.cntcuriea pr IQ.• a., I'a -- - ~per 

..,.... Ill.la ban • 'Dd.q w.nttJJir ~' to 1\• 

'1h9 ~ ..... v. uted.al taU9 - atlda k bM'a 

1a tile 1ntegrailld. .,. O'llfl' a l.Ol1a per.t.,,d et tl.i9 and u 
ao ., (fta\ 2000 •> .i ot 1thioti halt (ot 1llldAb ShD • 6 ,. > 

the Ant - -1 10 I' in t.be tSnt. ... Giii ....... ,,.., 

square .U. 1'0Ulc1 oornepoa4 to t.tWI ...._, \o b oat-

alattoa vb1cb I bad_.. ~ aml i.w •,..,_.here. 
I pt .. ot Ill'~ intW.,_ ia eldll .., ..W. 

oal calation. 

U JOU ant to ge up to what. 119 t'IGM1 .... • Jlffl'tul;a 'be1Dc 

4lmgerau then, ,.. vou1d 1-e to ~ .... l.itatol'a 

b7 10,000, \bm ,_ .. pttS.nc up to .. pd.ft. 

Cou1der W.. poJ.n•a Ill Jr.r1mca •u.r ,,_ a.;td tlU ._. 

.... 1• .. ,,.. ap1nat t.be ....... ,_ .......... . 

bat. tmn, .. 'the· tw l'rd.mdt Ill other .... I 1IOa1d 

..,. 2.000 r, total. doao, woulCl be -tb1D& UJla a'-"• 

..i ....... tbll bcab ~· pmapl• iato .. O'Wlld .. 

aplodu low OfR tb8 t.l'ool*. Te get- that ldDd ~ .... 

/.., ,, ... \. ) 

,~· ~~~""" 

1JOE ARCHIVF.S 



COL. t.tJ1'.UUlt 

tad nat.ton ot the ~ (100 t.t..tl tl'da 20C'JO r) t2u wta1d 

that, tan1 1- JIU.'1.n8clf 

I t.h1nk ~ 11 Cole Bel nm'• pal.at ml it.•a a 1'917 

wen, 1• dapmds oa -. intel'pratat.fa o1 tM ctata whlGll 

...... hl4 ........ Itbepdlta•-•ot• 

blmdlrat. u.a, - vouJ.4 .., t.hat. t.ba lRlll -- flt 1ba\ 

.n, W -14 WQ' ._.....,..,Id.at&• an ftl'lltaJ 

U th.,- .. ,_,. ..U. _...., • ldaht. 'be .i. • ue 

.... tor ... thi.na. 

. 
11r, ill th&~ ... .,, Jft lllgb\ be ~ ill tau. 

!hit:re - jut. w ... ot All'8t. *1dl w o1a:la W 

oo••n4 2500 811-. Id.. and • Ud.ak tbd er. 11.WM Oil°""° 

latiom: 1\ clapoa:t.tAid 2 wrJ.H of ~ '° ~ ..... 
.u., 1lb1ah wul.d .- 1t- ... thiDc w. a .. 3 ~ • 

.m the do8e ratea ~ oaloul.ated. -14 • • be 

J.lldt.oaW --(~ l1Jla 60., in1Ja1t.f' -..) ~ ..... 

the ft&U\7 et t.be lltaatS.OD 1A .......... 'flb:1a la ID 

IO'tul. ..... A\ ta. llUilnm tbel'e W ao'tldlg _., 100 

IOtAtgllna Sanm.:tr ... itn 1a a A.\v&tiUD ._.. 1t. 

talla old and you do get .... s ~ 1t 1V" lift 

out.a:idl ta. v.t.cd.n:Lf¥ ml JQt 1GU do Q&ft I cnrrt.ea d ~ 

tim 90 per IHI• at. low, ewa. il 701l ba'l9 • wpt.at.icla. 

~ md 1911 do pu.t popalatJ.oa a. ill 1$. poaih1AI \hat 1a1 

aigbt jnat at1r up duet b7 wlldng ooml. and inbal• a 

1JDE ARCHIVES 



.. VOYl4 111- te .,. OI" i... d1abmd 1a tld.a - tr. 

cei. Holnen•e pcd.ntt ot Y:S.9W 11'114 uta&UJ' uk tlul oon­

atrence that. in. t.ba abaenoe of ~ .m iA tbl pre­

.... of depoaiting a lo' ot stnntd.• fO pe 111.Uft m:lle 

loo•ll.r' in • \let.teal. ai~ 1a v.e. .,, bahl'dt 

n. ... ••1-l•ted !NI - ... vat.ia ol wbft .. dapoe 

td.tecl in .......... 

la other ... 1911 ... ~ tbd .. •..S. aro-
11aicll lft'luctie. It • v.11. - eboaldntt. ..... 

19duet1m t'aote or _.tbia& UJll 1\ m a Jllft et I 

ariea pa' ...,... ldla? 

1\- ahoulcl be 60 r 1nf1nit\r doee u oalaalded "1' .or. 
WMtarn•• pcd.nt. •t 'fin• 

la;t, 7UU'• aot a mw ~· lwn ....,. ._ ill • 

wptat.tca, is 1\ at.Ul. ....,._, 

In twt abaenee ot. 1ngut1cm la \ha ...__. in wptati!.cm • 

ta1-1 \hen 1a blurd 1.t .. pd, 1ll 'Ud.a ... a OU'!.• ot 

wta:'Odtt.m 90 pe lq1W'9 ml.eJ bl&~ t-.o:now;i it'• haft a 

IJoE ARCHIVES 



LIBHY1 

LULEJlANt 

LIU.BI: 

war and ve do actual 17 ahoot a lot ot balbe (poaai.bJ¥ 

multiple droi;e on one citJ') tbu ~t t.:O u.p1 aay1 0, 

a factor oi' 101 and yet. no w~tat.ionJ ia there a 

j-TObl.cm? In thia cue it J11WJt. be the inhalation 

ha&ardJ we don't eat the dirts you nd.i;;nt. breathe it. 

• • • how the Japamae atud;T strontiua? 

No eir1 t.'lat'• a di.f'!erent µio~ I dorl't - how he 

Got rem.dual act1Y.1. tJ ;7.ent1onecl in 91eW o£ t\w &tr 

drop • • • I don't quite underatant.l that. It COQld haw 

been • • • It doeen •t ccm-e w1 th our e.xpirionoe :1.n the 

daneatic z.one. I can't undenst.and J roentgeo li!etl.M 

c:loae. And incident.ul.q1 thia 1a a touer drop and in a 

surface, ot couraa, you would nleue 2 <.'Urin of st.ren­

t.it= 90 per square .UeJ tr.ere will he other fm.ctora, 

hawne:-. !ou wo-.::ldn •t. cover 2500 :square "!lli1e&J 'jOU would 

IllOl"Et l1kal.y cover lOO aqua.re rrl.l.ea - it will be a smaller 

area. 

When you valk '1rCUl1d on test areas up then, d.o 7CJU wear 

maka? 



.. Illltt 

WB!lh 

.• "Uill• 

I Ua1nk th.at cct. Qutms d hill crod. hal qui.ta a lo~ of 

tho• .tilt.en in co.ai»c'td.cm vit.h t1w open.t.1.oa. 

Som o! th9 IRDL perllOll:-1.• att.r tb9 1i8llltrgNaa4 ~ 

-- 1uto t.119 ........ t.e .....,. •91Plea .. ..,. tuld 

l"Qpl.raton !.a.-l to teat ~ - ........... 

piratal'a - J'l I nK JR 901114 ... aou.t 20 • I' P" J:aOU" 

)l,y DOSWil. ~. 

The~ 1Nll1d •' into ... ......u. .... ,. ... 
WNl'lag .,_ ...,snwrw .... _. t.bnuab ..... .m.tn ,..., 

""'-' .... Urt.o -. bJ i.•Mnc WOilDd. ._ i-. ._ •t 

oart&il\ tac1&1. coatoan. 

c~ w.. •tr•U•s It 1111 '°' ii 1a1;o ,..,,.. ~. 

voul.d.1t 'be in,.... bodJ1 Weuld. it bit atlboli• U i\ 

wue aobb1.et 

l t:h1nk that. whatstei' it ia - ~ fttaiat it. u -
Qh•ted 1ll 1iba nat. 'b!Nath qaln. I\ sa, ,_ 1111 mt.ta, 

MJluble a&riaJ.. n. 1d.ll ,.._ be ........, .. to '*-• 1114 

\hat. wu a ,POiat. that nr. c.... lnuab' •• .- • 

tle•J• ~ 1h t.ha' AneJ.J' tiddN .... 1.a ....... 

tn:>E AftCHIVES 
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SCOVIU.Zt 

BUDJ'Dt 

SCOVILLlt 

SC09'ILLl1 

Ia 'tba JaawJ.o imdn-grou.n.t lhot tblQ" had w••' • exposed 

to .the rad1at1an V.ben .. tot&\ doe• .... _.thing like 

2000 r, and tbeJ' atopaUIO. tbue mi•el• -1 t'ound not. 

nran ~ a ~ doae 1Daide ~in •pi.te 

the tac• -- .- ""911ku qaat.ittl.H ~ cluat; iMIZ'lt 

found. 

Still 1M7 bad J.uoae lllOWlt&i ot ciuat 1a tba J.ung. 1hero 

aa DD ao'\1.vii;J'e 

I )an _. a lit tl.e rw.&b holwebu.lr oaloalat.ion here 

!.nd1cat.hli that. "°" tlOul4 ba've te -- up aboD:t 10 

ld.1oO'W or ~· dut ill onte.r to....,, tbe t.olerrmee dose. 

' wen. I ..... thn 1011 ll1x tbia \IDU'onll:;r and ttw. t. v;ai 

10\1 ld.clcacl it up 10\1 lldnd. i'b up 1.o., "'• llbout. a lJ2 a 



; . 

llWWlla 

BITHE1 

. . 
, . 

would 'be to eat ttw wge~ • ~. toa. 'd uw to 

nt. lD kilo~ ot chwt. 'lba\ts the queatioll I vazated to 

a.kt aad ,et 1r.:1r1'Te anavmMl tba\ it doM 1"IN1l.7 Ml.ft tbe 

probl.9. I'd l1U to ~t ~ mi c&l.on1ate 1tc • 

... bre ., 1lbo voa1d l1ke to -- ... ..,. --­

abllOl.utel;y bpo11iant, 6ClllMda taet'oN .. ...,....,. 

1naka \1P'I 

I vu 01lt. this 1IOl'111a€ whUa ur. Bet.be •• W2ldng. I •• 

\hat the rat.to ot tolerance to ltll'iom ef teot. u JUt on 

tba board. wu dl,.t'terent bJ" a factor o! 100. ~ va 

wn tal Jc1 ng about. a !tie tor ot lQOO tol' tb1a ... :tatio IDd 

I would ~ lJJcll to uk !:tow W.. 'buis • • • Ye oa1le4 it. 

lettlal 19trt.erdq. 

Tb8 ~ tor tb19 vu, 1n the ... at 1'81tlw1 -.t. 
1/10 ot • ~.u oarad.dmMl ......._. -.. .S. l.14 

bad U Gm .... siWD l8l'1oU et--. 0. - .U of IOO 

w.. 12Jia ia cm.\T a laator ~ 10. lllf I t&llW Sa a 

Gtn tact« ot 10. l '1d.d qa1J:1et. ..... , ..... ., -· 

Bugtwr -....._ ndim and. str'mlttaa to aoeom\ 1W 1M 

diffeftn\ etfen Id beta rap 11.Ul 9lpha ftJIJ• that 1t, vu 

'117' contenU. that. tor awonts.• t.m.Uo1"llllJ.¥ dl.~11114 in 

bone J1>U should n.il.T aaud.der 10 ~ • the 

~ dc8e 111 OJ'dor to be C<'al181*lt ld. t.b. GU&w mmben1 

tJ'oE ARCHIVES 



t.....:.;...i)(S I 

in ort.:cr to ;~ cc."'lsintent vi th a 1/10 of a microcune !or 

radiu , or -id. th 300 r::ili:;rams per ""le of ;;att:.a radio.t1on. 

Thia _fn-ctor 10 and tr10 other !actor lO between -the taler-

ance ,~oso of rad!u.-a and ~:e series do5o ot radi:.w c;avo tbG 

·factor lro. 

rJou :;inst.erday ue al.so WGN 7.old thAt one radio uorker died 

wi: J. H ~cro :rmw and ODO lad3' l1 ".'9d with l,o r.d.cl'OlbJ'OOO 

where l/l.O w-;:;~g tho tolorance1 so ::ietween Ln cm:i 400 is tbe 

c !lpeccl.at!.V\:.i co-:-::1mtat1on rat.t .. er tta.n ila.vin& ~mental 

• c;.,r1i'inuit.:~.·n; Jut 4 th.ink lib:it. Dr. ~tbe vu tr)'i%lg to put. 

:n :.iere ( wnat he called aenor18) vu samnhera around l$ 

o! the people abowin{: definite lo&ion, amt the top !ie;w:e 

was sometl-.ing lilf8 50'.-t lethall w ar senoril le11on and 

'b'OE ARCHIVES 
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1doU to think about and I would l1Jra to ooncl.ude t.b.4t con­

!crunce 1n:i hope t.b.at 10'l •u all take a qui.Gk ltlDGh and 

zi:sh up to the nucloar enara group al gttt 7tAJr ideaa 

b'OE ARCHIVES 


