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INTRODUCTIO?’J

1

The Chicago Sunshine Project will terminate its activities during !.uqust

19g6, This bulletin will be the last report of results obtained bv the ChicWo

Idmratory.

iLll m svlts of Sr90 analyses of biological materials} soils~ waters and

air filters accomplished by the ChicaCo Sunshine Project, including results

for s.armiesassayed by the Nuclear Science and Engineering Corporation,

Pi.ttsLnrgh,Pennsylvania, under subcontract, are reported in the University of

Chicago Bulletins No. 11 and No. 12. Bulletin No. 11 includes cumulative

results to December 1, 1$$~~ Results obtained since December 1, 1955 are

presented in this report. J“.limited number of analyses oi human bone, milk,

foreiCn soil and ;mtarctic snow core =amples, now in pro.~ss, will be sub-

mitted to the Division of Biology and ?r@dicine$U. S. j.toticEnergy Commission

in a brief letter report during .’~u~lst1956.

,“Ldetailed discussion of experimental metnods, including preliminary

processing of samples, chemical procedures and the counting mt~lod$ has been

reported,l The report is being further distrtouted as U. S. Ltomic Energy

1. E, JL. Marten) The Chicago Sunshine Method; dbsolute iissayof Sr9° in
Biological Naterials, Soils, ‘~;atersand .LirFilters, Enrico Fermi
Institute for Huclear Studies, University of Chicago, May 1956.

Cominission publication, .iEcu-3262. Additional copies will be available fro!n

the @ffice of Technical Services, Department of Commrce, :(ashington25, D. C,

The results have been dscussed to a considerableextent by ‘“;.F. Libby,2j3

2. ‘“J,F. Libby, t’RadioactiveStrontium and Radioactive Fallout,” Science
123, 657 (1956).

.
NY(3O

3. ‘T.F, Libby, “Radioactive Strontium Fallout,’1Proc. Nat. Acad. Sci. &,
36’5(195’6).
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Some additional discussion, limited to consideration of MN? data and to toPics

treated only briefly elsewhere, i’sgiven in the follo~~in~section.

The data for biological and soil smples presented in this report are

presented in units of 1/1000 of the xnaximun~rmissible tolerance of Sr9° in

hum=m b“ne for an average man of 1000 grams total body content of calcium.

Thus, the “Sunshine Unit” is 1/1000 microcuries of Sr90 per 1000 ~rams of

calcilunor 2.2 disintegrat+.onsper minute ver gram of calcium. Results for

water and sir san:~3esare zwported in disinteyations pr minute of Sr90 for

convenient reference @arple volunm~

Sa@es asszqwd by the N’~clearScience and Engineering Corporation,

Pittsburgh, Pennsylvania, under subcontract, are designated by the letter “P”

follo’ijin~the Chica~o Lakmatory sa~l~lenumber (i.e., CL XXX-P).

NYo~
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DISCUSSION OF RIISULTS

I. Sr90 Surface “~irConcentration Data

Larpe air blovcr samples,collected over the last several years at tileNaval

!?esearchLaboratoryj ‘“las’nin?,ton,D. C. b:rI. Ii.Blifford and associates, vere

made avaikble to us,f~r Sr9° assay. Collections were made on ;mny Chemical

Ccrns T;-peV filters of 200 square inches area and of heavy asbestos i’iber

conno~;.t~~no Collection voIumes ran~ed from about 1 to ~ million cubic feet

of air :or collection per~..odsof one day to one week. The large blower samples

wk-ichwere a.nalyzeclfrom Sr9° were cone cted from four locations: Washington,

!1,c.; Kodiakj LMske; Port Lyautey, French l-orocco;and Yokosuka, Japan. ~.

summary of tileSr9° concentration data, together “.:iththe locatian, cone ction
●

period and sanple vGlume for each sample, is presented in the last section of

tliisreport.

The ‘?ash~.ryton, D. C. Sr90 ~.irconcentration data are presented in FiSure

1. For these smples, the volumes ~,rerecCmputed from recorded flow rate data.

Figure 2 show the variation in total flo~~vith lensth of the cone ction due

to dust lopdinp,of filtersat the ‘“fas:lin!~ton,D. C. station. This curve was

obtsined from W. Blifiord at the Naval Research Laboratory, who indicated

~uite large vd~z.t~.onsof individual cone ction volumes from the average

values she-m.

The fiata .-orthe three ioreiqn stations are presented in FiGure 3. For

the:e, the cO1lCction volums ‘werenot nonitored and the vOIUW of each smple

V?.S estimated b=’assxninr the effect of dust Loading observed at ‘Vashington$D-c-
NYOO

(Figure 2) applied equally ~iellat these other locations.

r,akin:this assumption imposes a restriction on comparison

conce:~tr~tims fo~ the ;o~’.rlocp.ti-ensbut d~es allov us to

i.nnir concentrc?tionwith tim at each loc~tion.

The necessity of

of re~at+tveair

consider the change
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The size clistritiutionof the oriqinal

~-ield,orien-:ationand envircnnent ci

si;e of particulates carrying Sr90 i=

m~~wd fission products, ~urthemore,

bomb debris is depen~ent on the energy

the lveaponmd for each case the mean

expected to be s.nailerthan that of

the particulates ma;~be furtkr frac-

tionated by the actim

rains as a functi~n of

b;:the size-cone ction

culties are ‘Mnosed by

years. Finally, there

t.imnof Sr9~ and ot:-.er

face air by vegetation

of rains, depending on the efficiency of scavengingby

pzrticle s~.ze. Another com,>licationis that impc:ed

efficiency of ~hc device itself● Additional dfifi-

the close s?=ci.nqof tests during the 12st several

are large day to day .ti.~rj-~ti~,nsin surface corJ7er.5ra-

i’issionnrodl.lets,arpcently due to scavenqinz cf sur-

a.ndto tk t:.r.einterval “:’etwesn.rains. NYQO

In spite of the many complicating factors indicated above which li~,it

t:ie meanin fulness of’any individual measurement of Sr90 concentration arid.

its relation to total fission product acti~-ityor to other indiviriualfissinn

}:-0qllctccmcentration, the general ieatu.res of tk Sr90 surface

tration data shed c~nsiderable light on atmospheric circulation

air ccnczn-

and storase

3~
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concentration hist~~~ s’io~~sa

Castle tests and thus ap~ears to

directly relate to the increased strat~spheric storage followir!~there tests.

The ,qeneralequivalence of the conce::trati~nsobserved for the four stations,

-,.rj.je~..~ ~~~~i~~t,ed in peo.~r?.n:,ic~lloC&tiOP, is strcng indication that relatively

c~i -Jc~jrj-:,rather t;l~ fresh f’i~sj.onproduct activity is jr.voivea. E~cept for

a few of the highest concentration values ob.srved, the Sr9° data do net reflect

any c~csidera>le contribution from individual small weapons testg fcr ‘:.!lich

tiwnomheric washout rates of sever~.1ueei<sor less have been estimated.

h air filt~r device, hwizonta27.v oriented near the ground s’.mfacein

q~r.~r~lwill not collect lar~e particles which fall.directl~yor Darticks
.

tra pe.3 in raindrons. Insteac!,;.tvill coll:ct a portion of t;lo~epurticies

-(iich nix dovnwzrd betveen rains end ver~ist in surface air Ylus .sGreof t’ls

p~rt~.clescarried i:”,the air dovndr?.ftassociated~ti.thrains forwh<.ch t’le

Sr~O surface air c >ncor4Jre-.SC2-7CIl~~il~ efficier.cy of rains is lo-k. TF.us,thle

ti~n data do no~ ~?cessarily relate to the tot,al :~e~?siticnlrate in a:-.yuirect

namer.

The Sr9° concentrat+.ms observed in surface air dwin~ t!ieFall 195)!a]xi

an order of magn<,tudelo’.wr than t;x?limitsd U, S. and firi’ish

upDer troposphere concentratim du~ln~ the same mriod.. TLe

necessarily jl~cOn3istent y~len c~nsid~rat~on is @veq to dilution

sc:2venffin:by railis,and to remzval from s’xfacc air Ly the filtrat+.onacticn

surface air values and.“UIUScorres ends to a total tropospheric air burden of

rne megaton of fission or so, These co~isiderationsprovick additi-,nalbasis
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9

for the ar~~n~r.tthat tlieSr9° svrface air ccncmtrati~,n data relate tc stratos-

nherj.cdebris since th~ total fission vield reorcse:itedby this source Y’ill,

C.WWral],~~~as]{t;leSrgo nrpdu~?d in te~ts Of SUI.qll at mic W?allons● The 1o”:1. .

ccncentratinqs ~bserved at Kodi2]:during June and July 1?52 provide the r.ost

cowi.ncin.<ar~um;~ittlmt !Jevqdatestq =.d t~~ussr.al1 WOanons tests gen?rally$

contrib-dten,sgli+.blyto the Sr9° conccntration observed on surface air filters,

Thus~ it ap~ars t!oatthe -easure:::entof Sr9° on surface air filters pro-

~Ti ~es a d~:ct ~~as,.l,re Of the s+,ratospheric burden and Lhet the apparent seas~n~d

vcriati:;n in t,h.cSrPO surfacc air cmcentration Tia:,-rclate to seascml 1-aria-

~ion ill~fixinc-~~lr~ll~hthe tronopallseand/or tropospheric ‘:~ashoutrate●

● NYOO
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11, Srm in Cllica~o Pains

il. Surmary of ChicaRo Rain Data, 1953 thro’~gh1955

Table 1 shows the estimated i~~thl~ and yearly totals of

per square foot in th~ Chic(3go.ar:a,ti~etiwrwith totals for

Srgo deposj-tpd

rains actually

Tk 1953 rain smxks were roof run-off szm.piescollected by the Chicago

Tritim Research Group. ~or these, it is assumed that tk~ result in disinteqra

t~orisper minute was constant for each rail?,and the Sr9° ~ep~sited Per scluare

foot vas conputed.from the total preci:3itatinnin inches reported by t;l~‘~fe~~h

Bureau for the University of Chic-go stations

The 1954 samks were Lndividua2.*rainscolkcted in a galvanized ~:ashtub

on the roof of ti~~Jones C!~erSstryLaboratory building. For these, the total

sar.pleactivit; divided b’:ths collection ar,~awas taken as the Sr9° deposited

per square foot for ir.dividu~ rains.

For :Joth1953 and 195)4rains, the total monthly lckcositwas estimated hy

multiplying the deposit in disintegrations wr ti.nuteper square foot .Fr i;lch

of rain fcr the rains masured by the total nonthly precipitation in inches,

!l!able2 shows the total noathly cbposits for 1?55 rains, .ital three

locations the 1955 collections were made in galvanized tutfs,and tileiotal

m.,~nthlypn3ci’~itation‘;;astakno For the=, the depsit ~r sql~arefoct was.

co~.putedfrom total san~le activity divided by colkct~on area. Ths 1955

NYOO
collections were raclevitk the tubs expcsed continuously and thus my drJ-

m~terial falling out between rains ?::asinoluded in tb.esmplec



Octolnr

1953 Chicago Rains
Inchs of Rain D?’;Sr90/ft2

1.20 (0)

l,h5 (0.22)

3.5? (1.72)

2.83 (1.59)

2.3J1(0.75)

L!.49(1.87)

3.95 (1.95)

1.32 (0.86)

2.17 (0.78)

1.58 (o.h~)

1053 (0.39)

2.M (o)

---

0.99 (0.15’)

7.15 (3.42)

L7. ? (b2.3)

6.5 (2.2)

37.1 *(15.5)

22.L\ (11,1)

2.16 (104L)

39.0 (13.7)

)J5.2 (1209)

2.0 (0.51)

---

7210

195b Chicago Rains
Ir.c’~esof Rain DP:;Sr90/ft2

1.O1 (o)

2.17 (0)

11.lJ4 (2.49)

4.52 (1.85)

2.25 (0.l?o)

2.73 (1.SS)

6.37 (3.89)

~,lp ((),60)

0.95 (3)

11.69 (6.5)

1.37 (0.13)

2.05 (1.80)

---

---

6!lN (35.’9)

15.7 (Loh)

21,3 (7,6)

27.0 “(1~.~)

18.7 (11.h)

4503 (4*L3)

---

21.2 (11.e)

7*4 (**72)

27.0 (23.~)

z2S0

j;@~~s: 1* Velues in parentheses are totals for masured rains.
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‘i’2ble 2

D?l!Sr9°/Ft2 Denosited by 1.955l?~in~and Snows

Chicago

6.6 (1.20’1)

--U1.b$(losl”)

)L4.9(?.17”)

39.7 (2.W)

IOS.O (2.661’)

%7.8$$(2.77”)

31.6 (2.63”)

13,0 (6.50”)

10,G (1,57’1)

27.S (6.12”)

18.2 (1.771’)

5’05(0.47”)

PittsbvrKh——

---

---

25.2 (;.1.lo”)

8!3.6(4.~4”)

120.1 (1.C21’)
*

30.3 (2.62”)

‘?8.6(2.35’11)

133.0 (6.95”)

8.3 (1,64”)

31.7 (3,27”)

15.6 (2.79”)

7*9

‘Jzs!linficnjD.C.

---

30,0 (1.74”)

50.5 (3.JA9”)

7503 (2.33”)

---

---

---

---

---

---

----

---

r.

NYOO

w Based on assay of t~io t!-lirdsof total monthly rainfall.
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E. T?st of Rein Collection lkthod

If the collection of precipitation is to be used as a method of follow-

iil~the deposition of fallout Sr90, it would be highly desirable to increase

t,h~collection peric4 to about CTW ~~~th. llurin~a Ionr ~riod of collection,

the collector WCUlL1‘oealternately dry and wet. Under these circumstances,

it nay be considered that a si~nii~cant amol-ntof fallout vould be blom out

oi’t:h~cellector during dry r~riock between rains or accumulated in excess

when the collector contained water.

k a test of tllcsepo=ibilitiesj a n~~er of collections ~a.deat C~l~.CaSC

,~~rinflMarchj .Qkl and !iaj~1?55 fi:,cluded,iiiaddition to the sta~dard oj>en

dr-,tho.!,rec~.pitation rejorted b~zthe ‘-!eather

Chicago station.

The tota}-Sr9° activity cone cted by each

Bureau for the University of

of thsse methcds can be direc+-

Iy comp~red..+nce the collection areas are equal. The data am as

1. p~ri~d 1000,”

CL 459-P
CL 460-P

2. Period 1530,

CL 462 tc466
CL 477

3* Period 0950,

CL 551-?
CL 552-P

?Jarch16, 1955 to 0915, March 21, 1955

Oven tub 29.0 : 2.0 dprntotal
Covered tub 31.8: 2.2: 1’ ‘t

March 21, 1955 to 1000, April 4, 19%

Open t’~b
ll’:,retHtub

April !4,1955

Open tub
Covered tub

~~.1~ 4.0 dpm total
35.2~ 2.2 ‘l ‘1

to 1~00, }.pril1A, 1955

29.0 + 1.9 dpm to:al
3L.3: 2.4 “

follows:

NYoO
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. Scluhilj.tvof Sr”~ %nosited in R~insc

Th~ above indirect evidmce for the soil.:kilityof the Sr90 acttvity in

fallout is comfi.rmedby the anal;~sisard %asurem~y,t of the inscl’~bl~rcsiduas

~rcn C:licagorainse The i~.~o~ub~ere.siducsfrom two active C!licagorcin~,

C1,325 znd CL 407 & 1408,initially separated ky filtrate-]-,were fuszd with

Ha2CC3 and dissolved in HC1. Fo210-;;inga fu-ilin;nitric ac~~ swar~tipn ‘f

Sr, tho smvles ‘.’erereserved for yttriun-90 rro~th and :nilkcdfor the 19’:

LZCt i.y.rit~. Tileres”dts are S:-iownin Table 3 to?et-nlerwith the Sr9° ac+i-{i~:~

Oi th:?*,:atcrsoluble fraction,

— —

‘r~lb.l~3
— —-

c?, jm.-—

1. Total Sr9° -lctivit.y,inSol’~tion(DPK) 47.2 ~ 0.5

2, Tctal Sr90 .Ictivityin Insoluble Residue (PP!?) ~ 3.5

30 I?ercent Cr Total Activitiyin Insoluble Residue 51.2:

——-

r). Chicazo F:.?.loutHi,~t,c~from Ra~.nand 3oil Datz— — —.

The Sr~O data for ~?:ica~crains and Chica~o !’tilkshnclsoils are sumJ12riz”Q

in FiZure 4 which gives the approximate total seil burden of Sr9P und its

chw,~e with tine over the ihrse year period, Jar..~ary1953 to Decembrtri%~.

The curve is normalized to th+ a,-~erageavailable

Lilkshed soils collectc{ion Se7jt9nber29 ard j@$

fallout in Chicago rains are tl?kenirom Tzbles 1

The average availatle Sr9~ observed

1.3te September 1953 is also piotted. The n~yeemnt in this case H,+J’be part~y

Y4
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fortuitous since the available Sr9:) in the soils, that fraction extractable

intonormal neutral ajnqoni~~ace~atjejis so,:w~hatless than the total,

From ~i~ure 3 it is clear tl~~tmost of t,hefallo’lthas been deposjted

least ql’al.ita+,ivelythe increasing ann,ialcontrib-~tionof stratosnherj.cdehi-is

Cll:v:]]p-tivc fallout in rains during the intervening.?neriod is graphic inclicatior

that the scavcnping of the atmosphere by ra:ns is the ~rtiL.ary mechanism cf

fpl~out,, Sannlin~ of ra~ns ‘iitht’.lhscontinuously exosed l::illinclude collec-

tion of dry fallout of large particles which may be appreciable for considerable:

di.stclcesdovnwind of test areas d~’.ringthe first few days following an atomic

teSt● -.
NYOO
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15 ~iLU:S, s.5 inches in diameter, ‘*~eretaken to a de-;th sli:~!ltlygrea.tertil~.1.

a----arer.tplow de=th, On farm #7, two Sets of s~np~s were ta!<e]]from alterwtc 1.:7
c

yaced holes to vrovide a check on the reliability of sa~plinr:recently plo’~ed

fields, The agreement in the resuits of the duylicate swnples is very StrilciW.

The results in dpn per square foot amply to the available str~nti’m-?o

(:.e., extractable in ncrmal neutral amnonium acetate) arndnot necessarily ths

total strontium-90 deposited per square foot. Althoush the Chicago i’~indaia

indicate that the stronti’m-90 is derosited in soluble form$ it is rec~~led

“’a2C03follovin[,“that 1953 soil samples fused with :: ~ s ,:ccessive:W .~.C,~.ndHC1‘4

extracticn shoved appreciable residual strontium-90. NYO~

The average for the first six farms listed in Table 4 is 970 + 1~0 cipn

available strontium-90 p-r square foot~ corresponding?,to a’o~’~t-12 ~~il~ic’lries

per square m~Lk for this area, The September 30s 1953 average for t~leses~e

six soils vas anproximtely 5 millicuries rer square mile. The increase of

7 millic”~riesP r square nile fcm the two year period is in surprisin@y good

agreement with the total deposition of strontium-90 in Chicago rtins over the

sane time interval (see Figure 4) c
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?)?It .5.#

1533

1590

1501

1502

14PG

11!97

1501J

1505

14y~

lh99

1508

1509

1510

1511

‘Iur;Es!:i(;~).;: 0-6.5’!111,9: 0.!5
(Sample A)

;;cHerrvCo., ‘Ii,

Aust:il(#G) O-ztl 49.9 ; 1.5
]ric~~e:ryCO., 111.

.\ustin(#8) 2-611 9.62 0.4

?~cHenrG;Co,j 111~

Irlc!{ee(1:9) 0-211 9.8: O.)1
!;c;ier,ryCo.j 111*

Van ’Tinkle (#n) 0-21! 65.12 2.6
‘fillCo., 111.

Van:”Jinkle(~~11) 2-61f 10.0 : 0.4
.:JillCo., 111. .

Carver (#12) 0411 6LJ.5 :1.3
‘TillCo., Ill.

Carver (;12) 2-611 14.0 : 0.7
‘lill.Co., 1110

;2.3

15.0

31..8

2~.5

30.9

30.5

6,92

7.8

31.2

78,4

4.4

5.1

3*7

5.6

1240 i2’!J

760 i

673 ?

~

698

173

-EField recerltlyplowed

R5
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‘~u end ;}12 ,“~e not ti’:~icd for the ChicagoThe soils for farms ,,

area but are coarse sardy soils ificludedin the selection ‘xcause of

vcy~ 10I.c:l.cium19-JQ1. These tvo s~ils she’”:“bh~lo-”’’.st>955 level

discussion on pzge 22

TF.estrontium-90

ted in late Se@e-l:er

resd.ts for the soils from uhich they ‘,;erecone cted. The scils are listed in

or&r 0: dec~~asi~r cr:l.ce~it,rpti~nof avail~)le calciurlin t]le()-2”depth S’lr-

face layer, as s~honm in coluYrm2.
.

NYOO

~he soil l~v~ IS of av%ila’olestrnntiur,-90in IISllnshineUnitsltare listed

in.the th~d col.d~ to~:ether-uithtb.s~’enth of the so<.1sawle assayeci. The

resv.1.tsfor soi1 s?Xlrlesof 0-211dentb.increase fairly reg’flprly‘,J75th ~ecreas-

‘.nz~calcium concentrat~.on. For the t“ree ~cently plow-cdsoils~ the “s:lr.s~ine

Unitltvalws of 0-2’!depth are undoubtedly some 2 to 3 tims LIv>values ~fi’en.

s/
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In controlle~ exrerimcnts, :!enzel~ has $h~~~ that the available strcmtium-$f

4. ?fenzel,?:.G., SCil Science 77, /119(195&).—
—

to available calcium ratio in plsnts is shout half the corresFondin~,soil rl:i~,

Under unccn:rollcd field conditions, the relation of plant and soil li:velwill

be irl.flu?]]s:ib-’many comnlicati~.:factGrs including possible leaf reixntion

of ,~trontium-99i’alleut,variable root dmth and soil moisture depth, the sh:r~

gr:,clientof strontium-90 concentration in the soil surface layer, and the aprll-

cati~n of f’ertili7,erscontaining cc.lcium, These fact~rs undoubtedly acco:!nt

‘“”orccnsidcra~~lescatter in the results.

In the last column of Table ~, th~ stronti’m-90

falfas are ar?>itrarilyconwred to the s.me ratio in

to calcium le’:elin”al-

the 0-211la?%r of the s~i.1:

on vhic’ntiley

tion of those

The hi~h

by the fact that the samle ta!<en‘Yasa mixtlxe of ~~romegrassa.r.d ladino clover

‘,.-itlishallower root de!~ththan that of al.fdfas and thus may relate to a hi~hei-

scil level. Furthemore, the gro?:ithwas short and spnrse and vas gleaned from

several scattered patches apart fron the point of soil sampling. Thus, di.i”fer-

cnccs in soil ca].ciu.mor strontiuw90 or a h~.gherleaf retention effect may be

That this samnle is net c’i.ar.acteristicof the avera~e ?~cikefarm

is indicated by the res~).liof 0.51 +.-0.03S.U. for the bone of a
NYOO

steer ‘clll~din September 1955 (see CL 813-F md compare with

CL 1011 ~md 1012). The three 1955 Chicago Mill:shedanimal bone s,?nplessho~w

the lo:~eststrontium-90 level for the farm vith the highest soil c?.lci’mnlev~l

and the hi<hest bone level for that of the lowest calcium, as would n~rnally

he exyected.

5Z
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Dr. L. T. Alexander, Chisf of the l)ep.~.rtnentof Agriculture Soil Survey

Laboratory, Deltsville, Maryland, has su~qcstcd that the low results for s.l.fal-

fas Crown on the two Plaiilfieldsand soils (farms .{~~l~d ~~12)mW be due ‘o

~reater root depth which vould result in their setting most of t;-,ci.rcalcium

‘:~ell.below the mlrface and h~nc~ out of reach of t!~~majority of the st.rontium-;~

activity.

—

Table s—.
Comp?Lri~onof Sr90 kvel in Related .~lfalfaand Soil %mples.—

Avail. Ca
0-21?depth Sr90 soil ~vel, Sr9° Plant Level,

Farm (R/ft2) ●in SO!JC in S.V9—- ——

IuIcKee (:+9) 31.2 (0-2”), 9.s :0.4 30.5 : 1.7
iic!leriryco., 111,

S~:ransOn(j~3)-X A20.7 (MI’), 6.03 ~ 0.08 _13,6 + 0.8
‘“~inxb,~coCo.j 111,

Holcomb (;~l) 15’.0 (o-2”), 26,7 ~ 1,0 _19.2 + 1.0
Rock Co., ‘Jis.

!’ur-,mski(f~7)+ -9.4 (0-6.51’),12.3~Oc~ 7s05LOo33
?lcHenryCo., 111~

premo (#6)+ ~8.2 (o-6”), 1S.0 ~ O.~ _25.5 + 1.3
Columbia Co., ‘Jis.

.f.ustin(#8)
l;cHenryCo., 111.

Van Winkle (W)
‘I?illCo., 111.

Carver (<;12)
‘{illCo., Ill.

6.92 (o-2”), 49.9 ~1.5 38,0: 2.0

4.4 - (o-2”), 65.1 :2.6 4.7)4:0.21

3.7 (0-2”), 64.5 ~ 1,3 2.73 ~o,18

NYOO
recently Floved.

= ,S,UOplant/SotiOScil over 0-211de!~th. (For the
unplo-?edscils, the 0-2’1denth concentration of Sr9@

is arbit&rily taken-as 2,5 times tkt determined for the
greater depth,

~atio.,+~
Q

3.1

(-0.8)

0.72

(-0,2)

(40.7)

0.76

0.373

o.o&2

53
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-J-J● Fresh !!ilkfrcm Chfl.caRo ~airies

Samples of 2 to 3 ~allcns of fresh milk were obtained monthly from several

of the I.arGerChicago dairies for one year beginning in Varch 19%* The results

in Sunshine Units are nresented in Fi:,ure~ which shons the very interesting

seasfnal variation in the Sr90 levsl of Iorage ar.ddairy products.

The January-February 1956 Sr~O level aDpears to be a good aver~.geof the

le’;elsob~er-redover the l~~j growi-ngseason. That is to be emecte~: s’fi.ce

Ol,el.t]-,e-,.,+nter~o~~]ls~lleco~r{sfeed on ]Iaygathered at lrarioustirresduring

the previms growing season. Similarly, the ~a:+c;l-April1955 level must repre-

sent the average for 1954.

The sharp rise in the Spri’lgof 1Q5’Smav ‘w due in part to Lsaf rete.nticn

I
of fallcut from the concunaent iievadatests. However, the rise may be explain-

able in terms of other factors. ‘Thenfirst pastured in the Spring, the COWS

chanSe fror feed grcnm an avera-e of eight months earlier to ne’:~Sro:::thJrepro-

sc:ltin~an inci”’asein SrOO level du~ to the total a:.ditionalSr9~ fallout

ti~~.ngthe eight months pertod. Furthermore, the spring past?xage for the

most ~art may be unplo-:~edfields.

The fall-off durirlgthe sumner nay ‘bedue to several factors: a lzr?er.>

~,ro~ortiollof feed from recer.tly. .

lo-~erSr9~ level for mre matl.me

a res-~ltof richer calcil~mdiet.

nlwed fields, greater root depth and thus

plants, znd lower Sr90 retention in milk as

To the extent that leaf retention is involvcdj

it should hat-elover effect in sumwr consistent ‘!iththe lower observed fall-

out durin:,the suwmer months (see 1~~~ Chicago Rain Dat~ Table 2 above).
NYOO

The ~Gncrease

what greater tila.rl

Ju&, 19<4 to July

from the March 1955 level to the February 19S6 level is sone-

the corresponding increase in the total Sr9° soil le’~elfrom

1955 (see FiGure 4). ‘The:rea.+,erincrease in milk l.e~’elmay

ke the ccmseq’uenceof hi?her fallout, and thus hi~her leaf retention, in l?~~
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than in 1954. AnOt}Lerpossible expl~.r.ati-nwouldb~ the reduced effect of

plo’.”’in?on lcr:lerin~the a.verafleSr9° level at root depth in successive years.

The data in Fi~re ~ indicate that the s~.piing */{assurprisingly good;

si’lcethe only considerable scatter occllrsdurin~ t!lesharp swing rise. :},~

mon~tcring of’milk irom large dairies a~pears to wo’~ide a gord record of @ant

and dairy prodllctactivity levels over the g,ro~.in~sea.scnfor a given arsa and

also nrovides a basis for comm.risen of the activit-~o: nlants and dai~ produ:c’.

from widely scattered areas.

*

.

.

NYOO

●
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V. Sr90 Cont:nt of Foreign Soils

The rwsults of Sr~O anal:rsesfor all foreign soil samples assayed since

the publication of Chicago Sunshine Bulletin l~e.11, Decmber lY 1955j are

summarized in Table 6. Results for earlier forei~n soil measurements, ~~hlch

include most of the data for soils collected during and pr~or to the Spring of

175L, have been reported by W. F. Libby,3

The results reflect tl-iesubstantial increase in the world-wide distrib~ti~~

of Sr9° fallo’~tfollowing

stri]:ingfor tk,esouthern

tude increase in the Sr90

January 1956.

the CASTIE tests, The increase is particularly

hemisphere samles which s~:~ti~ about an order cf mag,ni-

soil content for the period from S~ring 195L to

●

I
TWO of the South American samples (Beltsville #56456 from Lima, Peru and

#561147from Antofagasta, Chile) are representative of areas of very 10V rain-

fall. Co~2ring their results with those for the S~o Paulo, Wazil and Lnto-

fa~asta, Chj.lesoils indicates a striking &pen&nce Of the fallout on rainfal~.

The result for the Brawley, California soil (CL 1127, repcrted on page ~1~,thj-s

report), which shows SO.8 Sunshine Units, corres’:ondingto 51.2 millicuries of

Sr~O per square mile, is equally convincing in this respect. It vould a~pear

that, except within several thousand miles do-unwindof test areas where large

particles of dry debris may fall out directly for a.short period following a

test shot, p~cipitat~,on must be the only important m?chanism of fallout, This

t%wndence can be further tested by relating the~Sr90 soil level to rainfall
Nyoo

in.$ornationfor areas remote from test sites. The latitude dependence of fallo’:”,

pointed out by ‘J.F. Iibby,3 should be taken into account w!~enSt?cha correlatisll

is attempted.

57
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Table b

Sr90 Content of Foreign Soils

Collection
Date

Feb. 1954

Feb. 1954

Feb. 1954

Feb. 1955

Feb. 1955

Sr9° (S.tl.) g Ca/ft2 -,* 1-; 2
:.,,.,.-—..

2,3

1.3

1.1

L.o

3.8

2,7

4.6

2.b

2s

1,3

2.1

3.1

0,4:

2,G

4ob

023;.

3,0

5.5

1.6

JOca.ticn——

l’l~rkey/}1

Turkey ~~2

Turke:7~43

Italy

I“mkey

Depth

2.44 + 0.13

1.52 : 0,05

1.29 + 0.06

1.64~ O.0~

1.28 + 0,07

2.4 + 0,2
1.01-+ 0.12

4.!4+ 0,2
1.22-: 0,13

2.04+ 0,3.3
1.567 0,12

1.1!0: 0.10

o,69~ O.0~

3.74:0.34

5.86: 0.29

3.71 ~ 0.14

1.20~ 0.08

2.9+ 0.2

9*31: O*74

0.40: 0.02

o.64~ 0.0S

4:113:0.19

1e02~ 0.06

5*3 :2.1

33.2

29.5

30.4

88,2

106.4

31.8:
19.8j

32.1 “
20.5;

29,0 (
17*7;

62,b

66.2

20.3

18.9

4.4

60.0

53.6

103

204.8

300,6

12.6

Ar&ra, Turkey
Ankaraj Turliey

Feb. 1.955
Feb. 1955

Beirut, Lebanon
Beirut, Lebanon

Feb. 1955
Feb. 1955

Feb. 1955
Feb. 1.955

Feb. 1955

Feb. 1955

Terbol, Iebanon
‘1’eri~ol,Lsbanon

Damascus, Syria

Paris, France

Feb. 1955

Feb. 1955

Tokyo, Japan

TOIWO, Japan

Feb. 1955Dakar, F.’?.tirica

Feb. 1955

Feb. 1955Al@rs, Algeria

Feb. 1955

Feb. 1955

Dakar, F:”l.Mrica

:!ewDelhi, India

Feb. 19S’5Iie’:{Delhi, India

Durban, S. Africa Feb. 1955
N Yoo

150.9 ~,3

O*77 O.1-1

Aden$ Saudi .krabia Feb, 1955

Mar. 1954%1o Horizonte,
Brazil
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EeltS.
NO, Location

!lJ2fJ9 Belo Horizonte,
Brazil

56bM S~o Paulo, Brazil

56~\50 Asuncion, Paraguay

56!i56 Lima, Peru

s6!147 .intofa~asta,Chile

Table 6 (Contld)

Collecticn
Date Depth.—

Max’.1954 o-&lf

Jan. 1956 0-611

Jan. 1956 o-6i~

J<anc1956 0-611

Jan, 19% O-* I

r-

●
✍✌

Srgo (SC’JO) g Ca/i%2 lic/m+2

7.1:0.7

3.04:0.27

11.3 ~ 0.8

0.60: 0.04

O.LJI :0,04

NYOO

OOUJ 0,17

21.0 1,8

6.1 1..9

k2.7 om6:

1.7 0.02
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1. Human Bone
In all cases, the date of samle corresncnds to the
date of death or post-mortem.

A. Newborn (under 30 days)

1. United States

a. Furnished by Dr. sl~ields‘-~arren~Cancer ‘esearch
Institute, l!evEngland Deaconess Hospital,
Boston, llassac~l~~setts.

(1) CL 993: A~e 10 days, A%-317, December
22, 1955’,vertebrae) ~s14 z ash~ 1s96 g
Ca.

(2) CL 999-P: Age 9 Qays, A55-326, December
30, 3955, vertebrae and ribs) 4*55 g ash)
1.62 g Ca.

2. Foreign, Southern Hemisphere

a. Santiago, Chile: Furnished hi Dr. Juan ~’i~j
Catholic University School of i:edici:le,San-
tiago, Chile. Collecti’~narran~e=nts nade
b:!Dr. R. B. ‘-jatson,Rockefeller Foundation,
Rio

(1)

(2)

(3)

(4)

(5)

(6)

de Janeiro, Brazil.

CL 717-P: Age h daysj August 2, 1?55,
femur, ribs and sternun, O.?l g a.sh~
0.37 g Ca.

CL 718-P: Age 2 days, Must 10S l%~j
femur, ribs, sternum, vertebral.column
a~d parietal, 7.1 g ash~ 2.7 g Ca.

CL 720-?: Aqe 2 days, Au2.ustu, 1955)
ri’os~sternum, vertebral column and
parietalj 6.7 g ~sh$ 2.65 g Cac

CL 722-P: Age 5 day~~ Au~ust l~j i9~~~
ribs, sternurl~vertebral column %d
parietal, 6.1 z ash~ 2639 g Ca.

CL 723-P: Me 3 days, Au~Wst 13; 1955$
ribs, sternums l-ertehralcol~l~land
parietal, 6.3 g ash, 2.33 g Ca.

CL 726-P: Afie9 days, August 1~, 1955s
ribs, sternun~ vertebral column a~d
parietal, L.5 g ash, 1.67 g Cas

0.70: 0.04

0.45; 0.10

1,2 + 0.3

0.17 : 0003

0.15 : 0.05

O.jl + ‘0.04

PJYOO

0.14: 0.04

o.33~ oo06
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9unshhe Units

Lima, Peru: Furnished by l)r,Alberto Hurtado,
Mat.efiityHospital of Lha. Cone ction arrange-
ments made by Dr. R. B. Watson, Rockefeller
Foundation, Rio de Janeiro, Brazil.

(1) cL 812-P: Age few hours, July4, 1955$
ribs and femur, 0.903 g ashl 0.334 g cat

(2) CL 809-P: Age few hours, JW6, 1955,
ribs and femurj 1.26 g ash$ 0.L6 g Cat

(3) cL804: Age few~urs, August 2, 1955)
ribs and femur, 5.1 g ash, 1,96 g Ca)

(4) CL 807: Age 6 days, A#55-247, AWst b~
1955, ribs and femurj 2,4 g asl~j1*11 g Ca*

(5) CL fi%: Age few hours, A#S$2Sl, August
8, 1955, ribs and femur, 1.26 E ash,
0.49 g Ca.

(6) CL 810-?: Age 8 ,days, A #!55’-246,August
5, 1955, 1.83 H ash, 0.68 g Ca.

(7) CL 811: Age few hours, A #55-245$ August
5, 19%, ribs ad femur, 2.4 g ash, 0.99
g Cao

(8) CL 808-P: Age 10 days, A #55-365, Sep-,
tember 9, 1?55, ribs and femur, 1.08 g
ash, 0.4 g Ca.

(9) CL 80$P: {l& 14 days, A #55-35?, Sep-
tember 10, 1955, ribs and femur, 1.2 g
ash} 0.52 g Ca.

B, Ohildren (30 days to 15 years)

1. United States

a. Furnished by Dr. Shields ‘“{arren,Cancer Research
Institute, New England Deaconess Hospital,
Boston, llassachusettsC

(1) CL 850-P: Lge i3~yearsJ Massachusetts,
A35102, hpril 15’$1955$ vertebrae}
5.47 g ash, 2.26 gca. -

(2) CL 85’1: Ape 2 10/12 years, Massachusetts,
L55-103, ~Lpril16, 19%$ Vertebr=, 5.1
g ash, 1.84 g Ca.

d 0.45

0.44:0.16

+0.2

50.6

4007

o.36~ 0.12

I

0.7+ 0.1

0.6L: 0.28

2.16:0,40

0,1.3: 0.04



(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(1.2)

(13)

(u)

(U)

sample

CL 8S2-P: ..~e7 nonths$ Rhode Island$

A55-104~ ~~pril18~ 1955} vertebrae~
5.18 g ash, 1.82 g Ca.

CL 855-P: ige lh monthsj :kssachusettst
i&5-10b, ;tpri.121, 195~y vertebrae,
4.lJ2g ash, 1.23 g Ca.

CL 856-P: ,’~e7 yearsy Liassachusettsj
;A5%-109,April 21, 1955, Vert)ebrae$
6.I.QE ash, 2.37 g Ca.

CL 854-P: ige 2 3/4 yea~s? ?,a~sachusettsj
L~~-IIo, :Spril24, 19555 vertebrae~ 3.69
g ash: 1.39 g Cae

CL 662-P: ;ge 6 years, New york, .’i160953}
;LDr~l 29, 1955, ribs, 6.97 g ash) 2,64 R
Ca,

CL 853-P: .Lge4 years, ?~assachusetts$
;.55-116,.’~pril30J 1955s vertebrae
2.55 g ash, 0.97 g Ca.

CL 860-P: ..gel~yearsj Yassachasetts,
~,~~-li7J]<ay?, 1955, vertebrae, 6.% g
ash, 2,40 g Ca.

CL 859-P: ;.ge3 1/12 years, CalYd’ornia,

-L55-i22,~LY.-U, 1955, vertebrae, 4031 g
ash, 1.57 g Cae

CL 85{1-P: ..ge6 weeks, Massachusetts,
:&12&>hky 10, 1955, vertebrae, 2.30 g ash,
0.85 z Ca.

CL 857-P: ;.ge5 2/12 years, New Hampshire,
@7286, May 18, 1%5, veriebrae, 3.88 g
ash, 1.29 g Cae

CL 992-P: ~.ge111 months, Massachusetts,
.’i55-30L,December lL, 1955’,vertebrae,
3.71 g ash, 1.21 g Ca.

CL 995: i.ge10 ~years,!!assachusetts,
.55-31.9,December 22, 1955, vert~brae,
4.21 g ash, 1.52 g Ca.

CL 994-P: i.ge13 years, Eorth Carolina,
~.55-318,Wcenber 23, 1955, vertebrae,
31.lL5g ash, 11..5g Ca.

31
Sunshine Units

o.82~ 0,08

0.65 ~ 0.12

0.22 ~ O,ol!

0.29 + 0.08

o.28~ 0.03

0.63 ~ 0.19

40.10

0.71 + 0.20

0.69 + 0.12

1.4 + 0.2

rvYGG

0.26 + 0.57

6Z



(16)

(17)

(18)

(19)

(20)

(21)

(22)

&!12E
CL 996: ..~e3 years, Massachusetts,
,$5-320, December ?3, 19\s ribs and

tvertebrae, 5.33 g ash, 2.0 g Ca.

CL 998-P: .“.Ce2% ;years,Iksachusetts,
;.55-325,December 2fi,3.955,vertebrae
and ribs, 9.90 g ash} 3.02 g Ca.

CL 1OOO-P: ;~e 11 ye~.rs,Massachusetts,
L55-32?, December 30, 1955, vertebrae avd
ribs, 33eL8 g ash} 10.3 g Ca.

CL IOX: ..~e6 yzars, ?IerY~rk, ;.56-1,
J~~~~~i~ 1, 1?56, vertebrae, 4.95 g ash,
1,65 g Ca,

CL 1002: -@e 1 1/3 vears, liass?chusetts}
A56-J: Jmu’wy 1, 1956, vertebrae, 2.25 g
ashz 0ad2 g Ca,

CL 19Cj: .’~ge7 weeks, %ssachusetts.
195?, vertebi-ae,2;97

3/4 Years: Rhode Island,
1956, vel*t.ebrae;6.8 g

months, New Haws!lirej
1956, vertebrae and
2.16 L Ca.

(24) C7,1D7-P: -’.qe2~ years, liassachusetts,
.~.~6-~io,.Tamary 10, 195k, vert~brae,
5:98 g ash, 1.73 g Ca.

co ;.dults(over 15 years)

1. United States

Sunshi

o.60~

o.h7 :

0.21 ~

O@6 +

1,7:

0.89+

0.26~

0,97:

0.42 ~

a, Fu.mished b:?Dr. Shields TTarren,Cancer Research
Institute, blewEngland Deaconess Hospital,
Boston, !lassachuse’tts.

(1) CL 863-P: Three samples combined, age 0.046
range 40-44 years, ]Iasspchusetts,ribs,
sterna and vertebrae, 53..2g ash, 17.7 g CaO

(a) $161066, age 44 years, May 5~-1955. KY

(b) #55A56, zge 40 years, May 263 1955.

(c) #161952, age 40 years, June 8, 1955.

6
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(2)

(3)

(4)

(5)

33

.!hlnshine Units

0.036 ~ 0.009

Sample

CL 663-P: Four samples combined, age
range 49-57 years, 88.L7 g ash, 3392 g
Ca., s ●

(a) #159893, age 57 years, ~O~e Island?
March 12, 1955.

(b) ;/159920,age ~~ years, liassachusetts~
?Ilarch15$ 1955s

(c) #160704, age 49 years, ~~assachusetts>
April 19, 1955.

(d) :?55.l&O,ase 57 years, l!ass~chusettsj
April 22, 1955.

CL 864-P: Six samples combined, age range 0.076 + 0,007
51-57 ~’ears,Massachusetts, vertebrae,
75.38 g ash, 2S.6 g Ca.

(a) \H60934, a;je$3 years, .Jwil 29j 1955Q

(b) :161007, a~e 52 ;wars, ~~a~3J 1955. ‘

(c) #55A43j age $7 :mars, ha;?9, 19.55.

(d) #~~A~O, age <1 ;:ears,~k.y13, l?~~.

(e) ;161984, age 55 ye=s, June 10s 1955.

(f) #163751, w 51 years, s@efier 7) 19550

CL 866-P: Three sa~,plescombined, age
range 61-69 years, Massachusetts, femurs}
131.1 g ash, 49.9 g Ca.

(a) #161533, age 69 ye=s, Ma:?21, 1955.

(b) #161659, age 61 years, May 26, 195’5.

(c) #161820, age 67 years, June 311955.

CL 665-P: Six samples corbined, age range
63-6$?years, Nassachsetts, vertebrae and
clavicle, 75*o g ashj 26.8 g Ca-

(a) #M1093, age 67 years, MaY6, 195S’.

(b) +161134, a~e 67 years, May 7, 1955.

(c) #55A51, age 69 j-ears,l~ay14, 1955●

(d) #55A55, age 89 years, May 23, 1955.

o.029~ 0.005

NYOO

(),~ : 0.03



Sample

xl

Sunshine Units

(f) #MI’@7, age 63 ~-ears,hne 2, 1955.

(6) CL 867-?: Five samples cc:~ined~ age range o*02~ 2 ‘0~3
71-77 years, Kasszchusetts, femurs, 228.2
g ash, 91.1 g Ca*

(a) #16102b, age 76 years, !~a~’6,1955*

(b) #161561!,ape 77 years, Kay 23$ 1955*

(c) ;/161650,age 72 yearsy lky 26, 1955.

(d) #16178?, age 71 years, June 2, 1955.

(e) -:162106,age 71 years, Jufie15’,1955*

(7) CL 868-P: seven S~~lCS conbined, age 0,031 : 0.00?

range 70-81 :~cars~vertebrae, sternum
and ribs} 14C.3 g“ash~ %ob g Ca.

(a) W51OO1, age 70 years, come cticut$
lIay2, 1955.

(b) #1612?4, zi~e 73 years, Rhode Island,
I,!a:?13, 1955.

(c) #161539, age 74 years, ~=b~husetts)
Nay 23, 1955.

(d) #161605, age 80 years, ]Jassachusetts,
hq; 24, 1955.

(e) #1618U7, age 81 years, ~Jassachusetts~
June 7, 1955.

(f) #161920, age 70 years, Nev England,
June 8, l?5~.

(g) #161985, age 75 years, Massachusetts,
June 9, 1955.

b. Furnished by Dr. R. Hasterlikj Arwme Cancer
Research Hospital, University of Chicago,
Chicago, Illinois.

~YoQ

(1) CL 638: Four samples combined, age 50.02

range Jo-L? years} Chkagoj 52*3 g ash>
19.79 g Cae

65
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Sunshine Units

a. Brazil: Furn3Med by Dr. I’soloConto, Faculdade
de l!edicina,UrLi-~ers~dadede Recife, perna~buco~

Brazi10 Collect+.onarrangements ~ade by Dr. R*
B. “Jatson,ROc~efel~er FOJndltjan$ ‘io ‘e ‘aqetio’
Brazil.

(1) CL l’?~-p: Age 18 ~ears~ ‘ecifej ~~~a~~c
1, 1955, cla-ricle,5.E9 g ash, .

(2) CL 767: Age 24 ~ears, Rec’Xe$ JawW

20, 1955$ h~~rus> 8.32 R ash, 3.?2 g Ca.

(3) CL 768: h~e ?h j%ars, itecife,Harch 13,
1?55, metacpr:]alsaid phalanges, b.?l g
ash, 1.L8 g Ca.

0.14 + 0.05

~o.09

50.16
Q

50.07

b. Erazil: ~urnis’.ledb;~Dr. Ja~.roc~.ar~~ Fac~dade
de Eedicina, Universidade de IJinasGerais, Celo
Horizonte, Brazil. Collection arrccngeme~lts
made by Dr. R..B. ‘!aison,Rock~fe’Jer Founda-
tion, Rio de Janeiro, Br=zil.

(2) CL 764-P: Am 30 years, Eelo Horizontej
Sep+~mber 9, 5.06 g Cae1955, 14.27 g ash~ _,

D. Dentine

1. CL 665-P: Permnent teeth from ~rsons over 15
yews of age$ ~ristol~ W~and) ‘~~rntihedby ‘r.
s~iields‘-rarrerl,cancer Ressarch Institutes l~e’~~

England Oeaconess Hospital, ElostOilj IIassachusettsy

~~L3,collected Januaq’ to .ipril1955> 32.32 g ash~

12.5 g Ca.

~ C.02-.

0.12 : 0,02

NYGU

0.D26 + o.011
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11. Aninal Bone

A. United States

I, Chicaqo !filkdledFa~: COl~ected ~ ‘O ‘“ “
Lkutel.1. ‘ o “ s

a, CL 813-P: Leg bone of Hol stein-An~<s, age

l;-years, ilcI{eeFa~m (#9), l~cl!emyCou.r*ty,
I~~inois, killed SepteT!lber22s 1955$

1374 g askj 35.3 g Ca*

b. CL 1012-P: Steer leg bones, Pqe 19 months,
S“nnson Farm (#3), ‘rinneba~oCom,tjr,Illinois,
I,illed~ddle of November 19%, 279.8 g ash,..
19.5 g Ca.

Co CL 1011-P: Steer l-eg bone, age 15 months,
Grabw Farm (,?1), j~ockCount;’,‘?isconsiny
killed Jawarjr 15, 1956, ~1i3.2g ash, 122.6
g Ca. ●

2. InterlaboratorY cheCk samples Come ~ l~b bones

llevYorkj ape 6 monihs> furnished by Or. LIle T .

Alexar.der$BeItSVille ;;~J51512,killed September

1S, 1955. Four replicates assayed as individv.d
samples.

a, CL 6)11:
Y31, 24.% g ash}Cornell lamb boile1,

&.96 g Ca.

b. CL 8L2: Cornell lamb bone #32, 25*O7 g ash~
9.26 g Ca.

C. CL 843-P: Cornell ).anhbone #33$ 24.86 g

as%~ 8.26 G Ce.

d. CL 81J4-P: Cornell lanb bone j43Lj24.95 g

asil,11.1 g Ca.

ac CL 972: 31.8 g asl-.~12.05 g Ca.

b, CL 973: 30.87 g a~h, 11.42 g CaO

c. CL 97h-P: 32.93 g aSh$ ~.’2 g Caa

2.09_+o.11

5.50:0.27

4.45: 0.3L

NYOO
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b .

Sample

B. Foreign, Southern ~~euisphere

1. CL 1139-P: LaJm~bones, :IontaroValWJ Huan Cayoy
peru, collected ‘ovDr. i;.DrosdoffS ICk~ US@~:to

2[’61175,receivedpeI’U,Eelt~vill.e:7J . . :’q: 23, 1956,
14!4.2g ash, 13.43 g Ca.

111. An’ir.alProducts

A, Cheese

1. United States

a.

b.

c.

d.

e.

CL 707-?: Domestic Sviss, ‘.iisconsin,15 lbs.
purchased from V. Berg, ‘Wc3.goj Ausust 25$
1955, marlufacturedApril 19, 1955, 281.2 g ash~
51e0-g Ca.

CL 836: Dome stic
consin, 19.5 Us.
Chicago, lJovember
October 11, 19%,

CL 8?8: Dmestic

!linster,~od~e County, ‘Jis-
purchaseclfrom V. Eergs
30, ~$S5, manu~actured-
271.5 g as’~,20.0 g Ca.

S::iss,Green Countv, ‘“~is-
ccmsin, 13.75 ~os. ‘:~v.rcfiasedfran V. %rg,
c~licago, ~]oveK~er 30, l$jj, mmuflacturcd

Sep+smber 2, 1955, 212.5 g as~.j56.4 E Ca.

CL 1936-P: Domestic :Wster, fiscansin, 17 3A
15s. purchased from V. Berg, chic2g0, March 16J
1956, nanu:actured JarLIJar;~1?56, 122.2 g asil,
6.53 z Ca.

CL 1D38-F: Domestic SvflsS,T[isconsin,lb~’lbs.
purchased from IT.Berg, C:licwoj ~~-arc~l~j
1956, manufactured December 1955, 160.2 g ash~
12.8 g Ca.

2. Foreign, NortilernHemisphere

a.

b,

co

CL 29L-P: Imported Danish Bl~eS Denmr~kS 19%
lbs. purchased fromV. Berg, Chicaso, Octob:r
2i, 1954, rnanufactlnedin -ipril19>4$ 174.80 g
ash, 16.6 g Ca.,

CT,708-P: IinportedSItiss,S.titzerl-and$12 Ms.
purchased fronv. Berg, Chicago$ AaP-lst~~s
1955, manufactured in February 1955$ 217.~ g
ash, 40.0 g Ca.

CL b39: Imported S:riss,Switzerland, 12.5
lbs. purchased from V. Berg, Ch:caCo, Novem-
ber 30, 1955, manufactured l~ayV55$ 15?03 g
ash, 42.53 g Ca-

+
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7.48:0.114

10.!I+ 0,11

6.7 ~ Oc~

6.8+ 0,2

3.37: C*2I

~.70 + @.2E

0.65 + O.0~

2.272 0.13

NYOO

9.33:0.24

4$



4 ,

.!%~nle—.

d. CL 1337-?: Iqmrted S“uiss,S’ritzerla.nd,15
TdSo purchased irrri‘J. ~erct chi~?wj ~farch
16, 1956, m:zmfac~ured in June lj!~j 79.9 u
ash, 13.7 g Ca.

e. CL 8j9: Xqorted Danish Blue Denmark, 18.25
lbs. rurc:,asedfrom V. Fkrc, b icag~, Nov~mbcr

3~, 1955, m~nufactumd ‘-nJuV 1955) 13b*& g
ast, 13.5 g Ca.

f. CL 103S-P: Impotied Danish Blue, Wrnark, 1.8~
lhs. purcti~sedfrom.v. 13erC, Ci-.icago,Mardi 16,
l~~~; manufactured F?.llJinterj 1.%5, 159~Z g
ask> 5.hh g Cac

30 Foreign, Southern He~isphere

a. CL 669-P: Cheddar, Perth, Australiay 2 lhsos
Eelt~ville #55e413 received June 2~~ 1?55s

a. CL 673-P: Bovman
1955: b3.5 g ash,

b. CL ‘rCl-P: Bo~den
1955’S64.6 g :shJ

~. CL 702-lp: ‘~~~=~~r

195’5,56.3 g asil,

d. CL 703-P: Bcmnan
1955, 77.7 g ash,

e. CL 746-P: Bmnan
1955, C1.7 g ash$

f, CL 747-P: Vanzer
1955, 57.0 g ash,

g, CL 748-P: Borden
1955, 29,1 g ash$

Dairy, purchased
8.03 g Ca.

iki~ti’,purchased
12.0 g Ce.

Dai~, purchased
11o5 g Ca.

Daiq’, purchased
12.8 g Ca.

Dair~j purchased
11.G g Ca.

Dai~i, purchased
9.8 g Ca.

Dairyj purchased
L.5L g Ca.

June 1,

Auqust 1,

Au’wst 1,

Au~wst 1,

October 3,

October 3,

OctciOer3,

h. CL 7h9-P: I’ureZilk Ass~n., purchased October

i. CL 826-P: Bu.nnanDairy, purchased l!ovenbr 1,
1955, &2.7 Y ash, 1~.2 g Ca.

j, CL 627-P: ‘;/anzerDairy, purchased i~c-~ember1$
1955$ 85.5 g as~i~14~9 g Ca.

36

Sunsljne Unit:

1.06 ~ O.0~

2.6 + 0.2

11.0: 0.7

1.26: 0.13

3.5 + 0.2

2.94+ 0.17

1.92 + 0.10

1.96 ~ 0.g9

2.34: 0,12

1.L7: f3.03
NYOQ

1.722 0.09

2.34: 0.11
(0?

2?9



k.

1,

m.

n.

o.

p.

q.

r,

s.

t.

u*

v ●

‘.”ir.

.x●

ye

z●

aa.

bb .

Samle

CL 829-P: Pui.el~i.lkAssln., purchased November
9, 1955, 5h.2 g ash, 9.2 g Ca.

CL 865-?: BO-,manDairy, purchased Decerber 1$
1955, 26.8 g ash, L.91 g Cao

CL 870-P: :“~anzerDairy, purc!]asedDecember 1$
19s’5,83.8 G as>, 12.6 g <a.

CL 875-?: pure 751]:Ass~n., purchased December
7, 1955, 52.8 g z.sh$S.LO g Ca.

CL 958: Eorden Da.iryzpurchased January 3,
1956, 79.2 g ashj u.> g Ca.

CL 959: Bo-:;manDiar--,purcnased Wnuag,- 3,
l?%> 25.8 g ash, 309 & Cao

CL 950: “JanzerDairy, purchased J=~uaw 3j
1956, 2~.? g ash, ‘.ICC7.~Ca.

CL 967: 1%1.reI;illlAssln., plwchaseciJanuary
5, ~~ 8 g aSi?,1:56, ,. . $.lJ7g Ca.

CL 10l!i: ‘JanzerDairy, purchased Febmary 1$
1956, 21.8 g ash, 3.59 g Cae

CL 1015: Bo-x-.an ?)airy-, purchased February 1,
1956, 27.7 g ash, ~.I..22g Ca.

CL 1016: Eo:-denD~.i~~,‘,lurchasedFebruary 1,
1956, 31.~ g ash, S.06 g“Ca.

CL 1017-P: pure ?IilkAssln., purchased
February 9, 1956, 9.65 g ash, 1.38 g Ca.

CL 1028-P:
1956, 22,2

CL 1029-F:
1956, 62.b

CL la30-P:
195C,,2!’.2

CL 1231-F’:

Eon-manDairy, purchased I!-arch1,
g ash, 3.22 g Ca.

:“fanzerDairy, purchased ~’krch1,
g =h, 7.9L g Ca.

Borden Dairy, purchased ~Jarch2,
g aslij3.49 g Ca.

pure YillKAsstn., nurchased
March 5, 3956, 52.o g s~h, 7~36 g Ca---

CL 1Q57-P: BoI,m,a,I Dairy, purchased -ipril2,
1956, ~7.2 g ask, 7.L3 ~ Ca.

CL 1055-?: ~o~den Dairy, purchased April 2,
1956, 37.1~g ash, 5.68 g Ca.

jG

Sunshine Units

2.03~ 0.09

2.3$: 0.15

2.5’9:0.15

2.681 o.u

3.12 ~ 0.25

7.72 o.~

3.21 0.1

3.10:0.09

2.80~ 0,08

3.$:0.2

3.40:0.111

2.62 + 0.17

3.05:0.20

2.L15+ 0.13

2.992 9.29

1.25 + 0.12

NY(3O

2.20~ 0.13

3.21:0.18

qo
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dd. CL 106L-P:
1956, 66.L

ee. CL 1.06%P:
1956, 23.?

ff. CL 1070-p:
19S6, 69.6

2. Other United States !Qlks

a. Interlaboratory check sample, pmdered whole,
~ev York, fllrnishadb:~Health and ‘afe~r,t
Laborato:~’,Ne’:1york @er~ti-Oilsofflce~ ‘* ‘a
Atomic Energy Co~~i~i~s;.on,processed OctAer
29, 1’S55.

(1) CL 889-P: L5.2 L %s11,7.12 g Cao

(2) CL 890-P: 46.; g ash, 7.12 g Ca.

(3) CL L91: 33.1 g =hj 6.62 g Ca-

(~) CL 892: 4L.3 g ash, 7.68 g Ca.

3. Foreign, Southern ~~e~s?here

a. CL 694-?:
Beltsville
195’5,86.8

b, CL 693-P:
Beltsville
1955, 51.8

Iii. Botanical

A. Chicago Nilkshed:

p~:~deredsk~n, “Jaiton,Ilel)Zealand~

;$51052, mamfactured February 7,
g ash, 17.8 g Ca.

4@

Sunshj.ne Units

~,33 : 0.13

2.51 + 0.16

2.23 + 0,13

1.;3 : 0.13

2.Ll: 0“;2
t

2.6 + 0.2

2.1! : 0.’2

2,5 + 0.2

0.77 : 0.07

Po:{dered‘:,tiole,Waiton, New Zealand, o.70~ 0.07

j’~~SIOSl,nan’ufacturedFebruary 6$
g ash, 11.2 g Ca.

Collected by Dr. L. T. -Qe~ander~

Plant Industri Station, U. S. Department 01 i.grlcul-
turc, Beltsville, !Iarylandand Drt E* ~. ~~~tell~

Enrico Fermi Institute for Kuclear Studies, Unimrsity NYO~
of Chicago, ~hi.C3~Oj Illinois, Septefier 29 and,30s 19550

1. CL 7%-P: Farm (#3), ‘~~inneba&O 13.6 + 0.8j.l<~fa, S-:anson

county, Illinoisj 9096 g a~~’s1104 g ca*

2. CL 755-P: .“ilfalfa,Holccmb Farn (~b)s ‘Oc!<CO~ntY} 19,2 ~ 1.0

Wisconsin, 20.8 g ash$ 3079 g Cat

3. CL 750-7: Red clover, plaemoFarm (~~6)~Colufiia 25”5~1’3 7J
County, ~JiscOnsin}119.!~E ash, 20.5 g Ca.

%
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,-

L1.

5.

6.

7*

8.

Sample

CL 752-P: Alfalfaj Kurpeski Farm (#7)~ l~cHenrY
Count,f,11.linoi~,2.72.2s a~h$ 2~c4 g Ca.

CL 757-P: ;d.falfa,i...mtinFarm (;~8)J~~cHenry
COUr,tiy,121i110is,63.5 g =~~s l~:o~g Cao

CL 751-P: Lidino clover and bromegrass mixture,
i;c~;ee?arm (//9),HcHewyCo.~n&’, Illinois, 62.6
g ash, ld.2 [;Ca.

CL 7S6-P: Llfalfa, Van ‘~inkleFarm (~#11),Tlill
Collnt:-,Illinois, 115.1 g ash, 15.3 R Cae

CL 753-F: .“J.falfa,Cwvcr Fam (;f12)s ‘“~ill cOuntY~
Iliinoj.s, 53.2 G ash, 11.2 g C2.

B. Other lJni.tedStates

7 Interlab!ratorJ”chec’.:s%n~le, Bemuda grass,
-“ Tifton, Gem$ia, BelLs-~illg#~5’1~~~~h=vested

in June 1955.

a. CL 968-P: 12):.1!g ash, 4.71 g Ca.

b. CL 970: 12JA.4g ash, 4.39 g Ca.

2. Interlaboratory check samplej mix~d hayj Ne~r~
~Ork, furnished by Dr. L. ~Uexander, Beitsville

5‘~ 1513, groun duringii 2 ;L~~u~t and Se?te~’J~r1955*

a. CL 8b7-P: COrnell ;~3,90.5 g ash} 12.O g Ca.

b. CL ~48_p: Cornell ;~4,09.7 g ash, 12.0 g cat

3. Brawley, California: Furnished b~ Edward Noble,
Southwestern Irrigatim Field Station. Collec-
tion arrangements made by Dr. Lyle ~. ~~ex~.nder~
Plant InO.~stryStation, U. S. Department 02A~ri-
culture, Beltsville, lti~?land,January 5, >956.

a. CL 1059-P: Lettuce, 5?.3 g ash, 2.68 g Ca.

b. CL 106O-P: Broccoli, 7~.4 g ash, 7.90 g Ca.

C. CL 1061-P: peas, 56,1 g ash, 5.67 g Ca.

d. CL 1062-P: idfa~a, L9.9 g ash, 5.43 g Ca.

Ill

Suns’lin?SnitS.— ——

38.0: 2.0

30.5: 107

5.76 ~ 9.29

2.73-+3.18

42.0 ~ 1.9

J1O.O: 2.0

19.7 + 0.8

17.9: 0.9

0.39:0005

o.25~ oecJ8

1.3&~ 0.08

2.13 ~ 0.22

.23’



Sanple

v. soil
Ail Soil samples listed be?o~ were obtc.inedby Dr. L, T.
Llexankr ard eti,?a,;t?d.at the S~il !Xwvey Laboratozy,
U. S. Depr%:r,i, cf :.~~lculture,E@lt.svilicJ Ya.ryland.
During the Si:Tin’;0~- i?~6, the %ltsviile laboratory
dj<scontinue~5},s~[o:;lcr,iumacetate etir~.cti.onprocedure

in favor o: Q:-e.4-~xti(Ly.al@5extraction, The m?thoclof
extractim is indjGated for each sample~ Soil.Survey

Laborator~ =~alys(~son these samples include the cWer-
mination of ~~a$K, Mg, Ca and Sr.

.“A.Chicagc Milkshsd: Cone sted by Dr. L- .“Jexal&rS SOil
Survey Lato~:itory,Plant IndllstryStatio~} ‘~.S. wPafi-
mnt d “q@ ~u:.ture)Beltrril~s ~f=y~~d~ and Dr 0 E. “~.
Marten, lin:ic~Fermi Institute for Nuclear Studies,
University of Chicago, Chicago, Illinois, September 29
and 30$ 1?%,

1. CL 1019: SWanson Fmm (i!3), ‘JirmebagoCounty$
Illinoi~~ Carrintgton-likasilt loam, Fkitsville
#551503, l~~:~~Jetiraction”of 4 ~%s. soilj 0-8”
depth, 20.0 g oxal.ate,?.~~ g ofide~ 5.39 g ca.

2. Holcomb ~arm (#4), %ck County, ‘?isconsin,
Barrington silt loam,

a. CL 956: ilelisvil.le#$51500, NH LC ex+)raction
of 4 lbs. Uoil$ 0-2’1depth} 12~k g oxalate,
6.82 g Oxide, 3006 g Ca.

b, CL ?5’7: %ltsville #%1501, mi~’lcefiraction
of 4 its. soil, z-6” depth, 12.1 g oxalate$
6.21 g oxide, 3.18 g Ca.

3. CL 1018: Premc Farm (#6), Colu,mbiaCounty, Wis-
ccnsin, tiami silt loam, Bel+.sville#5515U2$ ~~~’.c
extraction of 4 lbs. soil, 0-6tI ~epth~ l~c25 g
oxalate$ 3.94 g oxide, 2,79 g Ca.

h. Kurpe ski. Farm (#7), McHenry County, Illinois,
Miami silt loam.

a.

b.

CL NM: Beltsville #5WJ96, Sar.ple i,t W .’AC
kextractim of 4 lbs. soil, O-~~ept s

8.51 g oxalate, 3.21 g oxide, 2.24 g Cao

CL 887: Beltsville #551497, Sanmle B, Ni4.”.C
extrahion of 4 lbs. soil$ O-~depthj
8.90 g oxalate, 3.35 g oxide, 2.36 g Cac

112

Sur.shiw Un:?‘———.

6.83 ~ 0.08

I

15.0: 0,5

11.9: 0,5

NYOQ

12.6: 0.5
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5. A@ in Farm (#8), HcIienryCounty, Illinois,
Miami silt loam.

a. CL 1020: Beltswil.le#~jlgOL, NH4.C extraction
of 4 lbs Osoil, o-21f dept~~$5.71 g Oxalates
2.21 g oxide, 1.57 g Ca.

b. CL 1021: Beltsville W51505, NH~’.Cextraction
of 4 ~bs. soil~ 2-6’1depth~ L.08 g o=~atet
1.6 g oxide, 1,19 g Ca.

6. ?~cKeeFarm (#9), HcHenry Countyy Illinois$
Ihnunmr silty clay loam.

a.

h-*

7. van

CL &88: Beltsville #551498, Nil.’.Cextraction
of 4 lbso Soil$ b0-2ttdepth, 30. j g oxalateJ

11.31 g oxide, 7.04 g Ca.

CL 955: Beltsville #5511L99,NHj.’.Cextraction
d goxalate,of lJlhs. sa:.1,2-6!!d@h, 30.

17.44 g oxide, 7.91 g Ca.

~~inkleFarm (#n), “.”Jillcounty> Illinois)
Plainfield sand.

a. CL 1022: ~eltsvfi~e ,7551508,NW4ACefir=tion
of b lbs. soil, 0-211depth, ~.31 g oxalate,
1.66 g oxide, 1.19 g c&

b. CL 1023: Beltsville /;%1509, iW4AC extraction
of 4 lbs. soil, 2-6u depth, 2.44 g oxalatej
0.91Jg oxicle,0.67 g Ca.

8. Carver Farm (+12), “fillcoil~ty$Illinois~ plati-
field sand.

a. CL 1024: .Beltsville#551~10, l~H~W extraction
of 4 lbs. soil, 0-211depth, 4.b3 g oxalate$
1.70 g oxide, 1.22 g Ca.

b. CL 1025: Beltsville #5~1511, W4AC extraction
of 4 lhs. soil, 2-611depth, 2.98 g oxalate~
1.15 g nxi?~, 0.87 c Ca.

B. Other United States Soils

1. Interlaboratory check sample, Ithaca, New Ywk,
September 15, 1955’,electrodialysis extraction of
4 lbs. soil, 0-21!depth.

a. CL 1039: Beltsville #551186A, 18.28 g oxalate,
6.93 g oxide, 4.96 g Ca.

L3

Sunchine Uni+.s

119.9: 1s

9.6 ~ O.1~

9.8 ~ 0.4

0.99 ~ O.ob

65.12 2.6

10.0: 0.4

64.5 ~ 1.3

14.o~ 0.7

NYOO

21,5: 1.3

Wf

x
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Sax-,ple Sunshin~ Ur.its

b. CL 1OLO-P: Reltsville ;15511L6B,lL.22 g oxalate, 17.8 ~ 100
6.8!Lg oxide, 4.L9 g Ca. -

2. Interlaboratory check sample, Tifton, CeorGia,
!iover!lber2, 1955, electrodialjwis extraction of
4 15s. soil, O-i” depth.

a. CL 1G41-P: Beltsv;.lls#551523.’.j0.69ti2
oxal.ate,0.26 g ox;.de,0.166 g Ca.

b. CL 10!I2: ~eltsville #551523B~ 0.~9 g oxalate~
0.22 g oxide, 0.16 g Ca.

3. CL 1127: Drawley, California, ~el~sville ;56316,
collected Januaro*5, 1?56s electrcdj.a~.rsisefirac-
tion of 4 Ms. soil, 0-6” depth, 16.56 g Oxalate$
6.35 g oxide, h.~h g Ca.

C, Foreign, Northern Hemisphere

1.

9
-0

3.

4.

5.

6,

CL 1065: Enqland, Eeltsvflk #51!675B,obtained
by Ike L. Alexander in July 1954, extracted by
fusion of a 100 pram subsample of a L lb, electro-
dia’yzsd soil sample, O-3” depth, 4.15 g Oxalatej
1.59 g oxide, 0.136 g Ca. (1.2 ~ 0.3 dpm Sr90
total sample activity.)

CL 1095-P: Calcareous, Paris$ Fr~lceS Be~tsvi~~e
#55614, obta-inedhtirDr. L. Alexander, February
16, 1955, electrodial~sis extraction of 4 lbs.
soil, 0-4” depvn$ 29.30 g oxalate, KL.06 g oxide,
7.90 s Ca.

CL 881: Italy} Leltsville #55772, Obtained byDro
L. ~ile;ulncler,February 5, 19553 Y~~4ACe~raction
Of 4 lbs* SOil$ 0-4” Gepthj J13.1g o:~alate$1~*54
g oxide, 11.S g Ca.

CL &32: ‘[55&77,obtained byTurkey, Beltsville r,
Dr. L. Alexander, February 7$ 1955, 1!R4AGextract-
ion of 4 lbs. sail, 0-4” dcpt:l~4~.~ !3o~~~ates
16.96 L oxide, 12.0 g Ca.

CL 883: Turkey, %ltsville #551284, obtained by
Dr. L. Alexander, February 26} 19$4s ~~~h~.cetirac-
tion of 4 lDS, soil, 0-2” deptio,L2.~ g oxa>ate~
16.31 g oxide, 11.5 g Ca.

CL 88J: Turkey, Beltsvtlle <1551285,obtained by
Dr. L, .Wxander, Fe’oruar)’2fi,1954, XH~’.Cextrac-
tion of 4 13s. snil, 0-21!depth, !J7.5g oxalate,
18.28 c oxide, W.8 g Ca.

16]1+ 12

178.2 ~ 7.1

50.3

4~1-

o.69~ 0.05

1..64~ 0.0S

1.28 + O.O7

2.L4~ 0,13

NYO~

1.52 + 0.0’5

W’. .

x



7.

8.

9.

10.

11,

12.

13,

u.

15*

Sample

CL 885: Tukejr, ~eltsville w1256, obtai~d ~J
Dr. L, Alexander, Febr~ary 28, I$$h, lW~AC e~~rac-
ti~.mof & lbs. soil, 0-21!d~pt!l,~3.9 g oxalak,
20.67 g oxide, 13.6 q Ca.

\
CL 1oL6-P: Calcareous, Kohler Yard, Turkey$
Beltsville #55878~.,obtained by Dr. L. .’~lexander~
Februa~~ 7, 1955, electrodialysis extraction (48
hour ~riod) of 4 lbs. soil, O-~tldepth~ 17*11 g
oxalate, 5.$0 g oxide$ L.72 g Ca.

CL 1047-P: Calcareous, Kohler Yard, Turkey,
Dcltsville ~f55878U,ohtain=d by Dr. L. ~.lexander,
February 7, 1955, electrodialysis extraction
(additi~na12L ho~,r~riod) of 41bs. soil, O-L’f
depth, 10.6h g oxalate5 h.03 g o~id.~y2*~1~E Cao

CL 1094-P: Calcareo~~s,Damascus S~ia, Beltsville
i’155590,obtained by Dr. L. i~ex=der~ February 11>

1.01 : 2.12

1.40: 0.10

199s, electrodialysis extraction of h lbs. ~il,
0-4t~depth, 20.30 g oxal.ate,7.70 g oxide) 5s50 g Cas

CL 1O)18-P: Calcareous, Beirut, bbanon, J3eltsvfile‘ b.4 ~ 0.2
#555911, obtained by Dr. L. Alexander$ February 10,
1955, electrodial~sis extraction (48 how per~.od)
of 4 lbs. soil, O-btfdepths lh.o~ g @~alateS 5.35 g
0~id2, 3.83 g Cae

CL 10~19-P: Calcareous, Beirut, bbanon$ neltsville 1.22: 0.13
%S5S91B, obtained W Dro L ~Jf=and~r~ Februw lo~
1955, el.ectrodia?.ysisext?actien (additional 2L
hour period) of ~~lbs. soil, 0-4’1depth, 9.0 g
oxaate, 3.4I g oxide} 2.44 g Ca.

CL 105O-P: Calcareous, Terbol, Iebanon, Beltsvillc 2.04~ 0.13
#5~~92~.,obtaim d by Dr. L. i.lexandcr,February 10,
1955, electrodialysis extraction (L8 hour p~riod)
of 4 lbs. soil, O-hftdepths 16.66 g oxalates 6.31.
g oxide, 4.52 g Ca.

CL 10~1-% Calcareous, Terbol, Lebanon, Wltsville 1.56 ~ 0.12

#}%~92~, obtained W Dr. L. ~~lex~d’~r,February 10,
1955, electrodialys~s extraction (addi.tion~l24 hour NYOu
period) of k Ibs. soil, 0-41’depth, 10.32 g oxalate~
3.91 g oxide, ‘2.8g Ca.. ,

CL lUO-P: Ldenj Saudi Arabia, Beltsville #55786, 1.02~ 0.06
obtained by Dr. L. Alexander, February 1955,
electrodi~ysi.s extraction of 4 lbs. soi-1~0-411
depth, 13.99 g oxalate, ~.h~ g cxide, 3.69 g Caa



16,

17.

18.

19.

20,

2s.

22.

23.

46

Sample Suns?ine lTnit—

CL 1099-P: Calcareous, .“.lzeria,nelts~’ille 1.20: 0,08
;~55~47,~b~.ainedby Dr, L. X.exander, February 15s

1955, electrodialysis cxtracti~n cd 4 Ms. soil,
O-)J’ldepth, 20.0 g oxalate, 7,57 g cxide, Sehl g Cao

CL 11OO-P: Calcareous, -’.lceria,~elts~i~le 2.90 + 0.20
<’5<6L8, obtained by Dr. L. .’.~~~~nd.?r,I’ebrl~ary1S,

1955, el~ctrodialysis cx+ractiml Of 4 Ycso soil)
(Ml’!denth, 26.’15E o;c,alate,10.16 ~ oxide, 7.26 g
Ca (less 1 g Ca added during last step of electro-
dial.ysisFrocedure)e

CL 1098-P: Dakar, F.-l..’d?rica,Ee?.t.s.lue$55545, 3.’?1: O.lh
ob+,ai~cdby Dr. L. .“.~el:.aiider,i?ebruwy 13, 19553
electrOdial;~sisextraction of )1lbs. soil, !2-411
depth, 6.66 g oxalate, 3.26 g oxide, 2.33 g Ca (less
1 g Ca ad~ed d~iringlust step of clectrodialysis
~rocedure).

CL 1136-F’: Dakar. F.-~..~frica,Scltsville ;:~%~~, 9.31 ~ o.7~

CL 1137-?: Ne-.]Delhi, India,
obtained bv Dr. La liicxwder~
electrctialysis extraction of
depth, 29.99 g Oxalate, 12.b5

Bcl%sville ,;~55672,
February 1]1,I%s,
1;us. soil, O-L”
g OXide, 8.03 g Ca.

CL 1136-T’: l!evDelhi, India,
obtai~ed by I.)r.L. hlexc.nderj
electradialysis ext.-actionof
depth, 35.5 g oxalate, 13.62 c ~xide~ ?ofl IZ c~a

Reltsville X5573,
~:e~ruary ~, 3955$

‘h Ihs. soil, @-~11

OJJO + 0.’)2

0.64 + 0.05

CL 1096-P: TO}~-O,Jcapan,Beltsville #556~3, ob-
tainedbyllr. L.

3.74:0.311
-’Alexander,February lJ, 1955,

electrodialysis extraction of b lks. scils 0-’:11
depth, !].9?7g cxalate, l.~? g oxide, 1.35 g Ca.

CL 1097-P: To&70, Japan, Peltsv~.llej}556M, 5.96:0.29
obt,ainsdby Dr.”L: Al~xa~der, February 10s 1955$
e?cctrodialysis extraction of b lbs. soil, O-&’l
depth, 5.74 g oxalate, 2.17 g o~dd.ejl.%~g C20

n.
NYOO

Foreign, south.~rn Heinisphere

“1. CL104J-P: flrazil,Peltsvi.lle#5L288, obtained 5.3:2.1
by W. L. ..lexcmder,:~,wch2, l?5b, ~H~’iCe-tirac-
tion 01 4 lbs. soil, 0-41!depth, 0.32 g oxalate,
0,12 g oxide, 0.09 g Cat ’77
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6.

7.

Sample

CL 1OLS-P: Brazil, Belt,sville#54209, obtained
by Dr. L. .’~cxarderjl?arch2, 195b, !:H~”.C{extrac-
tion of h lbs. soil, O-b’fdepth, 0.99 g o~alat@~
0.38 g oxide, 0.27 g Ca.

CL 1135-P: SZO Paulo, Brzzil, Beltsville ~456L48,
obtained by Dr. L. .’ilexanderJJanuary 30$ 1%~~
electrodialjfsisextraction of 4 lh.s.soils 0-611
depth, 7.32 g oxalate, 2.90 g oxide, 1.96 g Ca,

CL 1129: Lima Peru, Eeltsville +56456, obtained
by Dr. L. i,lexander,Janualy 9, 195’5s~lectro-
dialysis extraction of 4 lbs. SOi~S @-5fideP~h~
15.57 g oxalate, 6.01 g o~id$~yLQ~9 G Ca.

CL 1128: ;intofagasta,Chile$ Ee?.twille ;~~6h~~?$
obtain~d by Dr. L. .ilexmd~rj Jarmry 13, 19549
electrodialysis extra.ctim of 4 lbs. soil, O-*’
depth, 9.35 g oxalate, 3.59 g oxick, 2.56 g Ca.

117

S“m.shin~U,its

7,1: 0.7

3.o4 ~ 0.27

0.60 + 0,04

0,44: 0.04

CL l13h-P: i.suncion,Paraguay, Seltsville ~:56450, 11.3 :“0,75
obtained by h, L. ~Llex=derS JanuarY 273 1956)
ebctrodialysis extraction of b Ibs. soil~ o-6”
depth, 5.79 g cxalate, 2.L2 g oxide, 1.53 g Ca (lCSS
1 g Ca added during last step of electrcdialyais
procedure).

CL 1139-P: Durban, Natal, S. ~.frica~%ltsvil~e 4.43:0.19
.#55777,obt~.inedby Dr. L. .“.lexander,February 15$
1955, ~lectrodialysis extraction of .4lbse soil,
o-L” depth, 6.42 g ox=late, 2.55 g oxide, 1.69 g Ca.

VI. Precipitation

;~. Chicago, Illinois: SaWJles vfei~collected in galvanized
tubs placed on the roof of Jones Chei:listr~;Laboratory,
University of Chicago. For all samples, the equivalent
precipitation in inches derived from smple volum and
collection area is given.

w

1. CL 290: Rain, 0.264 gal., 0.14311equ+-valent,col- 19,3 + 0.3

lected Octcber 15, 195JT.to October 18, 19~~.

2, cL 382: Rain, 1.62 gal., 0.8211equivalent, collec- _L.8 + O.}~
ted 1645, i)ecemher31, 1951~to 0?00, Janua~ 6$
1955. NYOV

30 CL3S6, 357 i! 3S8: Sncm, 0.30b gal., 0,16tTequiva- 21.2 : 2,1
lent, collected Ja.nl:.ar.’25, i95j to February 3,
1955.

7%

x
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JJ8

@Lk2

4.

5.

6.

7.

8.

9.

19●

11,

12.

13 ●

u.

15 ●

16,

170

M!,

19,

CL 617-P: Rain, 0.098 ;:al.$0.05’1eq~iv~ent~ wl-
lected 18N2, April 2~, 1955 tO G920j ~~Y13j 1955-

CL 618-P: Rain, C1.b3?al,y 0.221~c<uivalen%, col-
lec~ed 23S?, A?i’;.l2::,1,?55to 9939, ;!ay13, 1955*
(covered tub)3$

CL 619-?: RairI,0.5b8 ~al., 0.2@1, collected ~-~’~O?
.~mil 28, 1955 to 0?30, lky 132 1955- (’l~~etlltllb)s+

CL 627-P: Rain, 0.35 gal., 0.L311eg.uival.eniYc@l-
lected 1100, lkw 13, l?% to 1130, ~~ay23$ 1?5S0

CL 623-P: 0.L611equivalent, col-
‘P-in’~190_;~~~”~oGO, ~~a-’

Iected 11.(X),Hay ,, 1 . ? ;,23, 1%~.
(co~ered tub)%

CL 645-P: Rain, 3.~8 Sal., l.?~lleqll.ivalent,COl-
lected 1700, 1’@T23, 3955 to 1030, June 6S 1%~.

(covered tub)+

CL 646-P: Rain, lJ.9bgd.~ 2.52!!,collected 1700,
iiay23, 1955 to 1230$ June 6$ 1955. (lt’:~etlltu.~)~f

CL 648-?: Rain, 0.77 gal., 0.39!!equivalent, col-
lected 1’/23,lIa~~23, 1955 to 1030, km 6, 1955.

CL 64?-P: Rain, 0.35 sal., 0.181’equivalents COl-
lected 1200, June 6, 1%5 to l?~~, June 73 1955.

CL 649-P: Rain, 0.37 gal., 0.1911equivalent, col-
lected 1245, June 7, 1955 to 0950, June 9, 1955.

77

h
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20.

21.

22.

23.

al.

25,

26.

27.

28.

29.

3@*

31.

32.

33.

Sayple

CL 661-P: Rain, 1.12 gal., 0.571’eqvivalent$ col-
lected 0950, June 9, 1955 to 1035, June 10, l.?!%.

CL 692-?: Rain, 2.38 gal., 1.21!1equivalent,,COl-
lected 1200, Jure 14, 19~S to 1030, July 2s, 19~g.

CL 705-P: Eain, 7.16 c@,, 3.67” equiv~lent, col-
lected 1030, July 25, 1955 to l~w, ~~11~ 7$ 1955.

CL 706-?: Rain, 0.435 ~al., 0.22” equi~a~entj col-
lected l~il(ljAugust ?, 1955 to 11OC, August 22,
1955.

CL 727: Rain, 4.29 gal., 0.221fequivalent, collec-
ted 1100, iup~st,?.2,l!%~ tc 0S00, August 30, 19550

CL 7L3-P: Rain, 0.66 Gal., 0,34’fequi-~al?nt,col-
lected 1100, August 20, 1955 to 135’0, Ss@efier 21,
~y~~

●

CL 744-P & 745-P: Rain, 2s07 sal., 1.06f1equiva-
lent, collceted 1350, Septetier 21, 1%~ to ~~8$
September 29, 19~~.

CL 762.-P: Rain, 1.97 I~al.,1.00!!equt{alent,
collected lh%~ Se?tember 25’}1955 to 161i~
October ~, 1955.

CL 762-P: Rain, 2.~3 gal., l.b~t)equivalent,
collected 1611, October 5, 1955 to 3.033,October
~, 1955,

CL 763-?: Rain, 3.42 gal., 1.75!!equ<,valent,
collected 1033, October 6J lY~~ to Llln) October
7, ly~~,

CL 771-P: Rain, 1.07 ~al., 0.S5ftequivalent, col-
iecued 1110, Octcber 7, 1955 to 1027, October 12$
1955.

CL 772-p: Rain, 1.16 gal., 0.5911equivalent, col-
~ecied 1027, October 12, 1955 tO 1021> October 17s

2955.

CL 799-P: Rain, 0.79 gal., O.}!CVJequivelent$ col-
lected 1021, October 17, 1955 to 0811, Octo?>er24,
1955’. F

CL 825-P: Rain, 100L gal., 0,53!!e~.~ivalent,
collected 081.1,October 24, 1955 to 1~310,October
31, 1955.

5223

b2:2

2.8 + 9.2

30.5~ 2.3

1.7!l: 0.10

24.a~ 1.7

8,6: 2“.0

Z*2: O*3

5*3 + O*5

b.70 :0.-29

9,02 + 0.52

8,4: o,~

26.52 1.5

NYOO

10,1: 0.5



,

34.

35.

36 ●

37.

36.

39.

40 ●

41*

CL828-P & 830-P: Rain, 1.8L gal., 0.9L1requiva-
lent, collected lOIO, Octjober31, 1$55 to 103O,
Novetier 17, 1955.

CL 837-P: Rain, 0.147 gal., 0.07511eqtiv~en~~ col-
1?5S to 0920, Noveirber23,lacted 09~9, Ilove!iber21$ .

1955●

CL b@-P: Sno-:,0.122 ~al., 0.052’1equ!.valent~
collectsd 0?20, ??ovember23, 1?55 to 1055$ Iiovem-
ber 28, 19SS.

CL 872-?: Smu, 0.31 gal.,cO.l@ equivalent, Col-
lected llCM3,Decetier 2, 19~~ to l120j ~ecem~er S$
1955.

CL 95!:-P:
collected
21, 1955.

CL 976-P:
collected

22.33 1,0

36,9: L1.7

Snm, 0.15 qal., 0.07’7’!ec.uivalent, 53:7
1120, December 5, 1955 to P800, December

sno”.7,0.W2 @*, ~.O~!~Jl eq~iva~eqt, 4M :25
()/300,Decerher 21, 1955 to 1115,

January 16, 1%6.

x See discusston~ ‘tTest of Fain Collection
!,etlmd,ll pa~e 13 of this regort~

B. Insoluble Residue from C1-~icagoRains

1, Insoluble residue from raiu~ CL 320: 1.82 F@.>
0.930!Iequivalent, collected December 24, 1954 ,
to Dccerber 27, 19$4. The filtered insoluble’
residue was fused ‘nithsodium carbonate before assaye

Total Sr90 activity ti.sol.~bleresidue: &O.6 dpm
Total Sr90 activity in soluticn: 4?*2 > O.~ dpm

2. Insoluble residue from rain, CL407 a bo~: @.71 g~.~
o.36~1equivalent, collected February 18$ 1955 to 0900$
February 21, l?~~. The filtered insoluble residue was
fused with sodium carbonate before assay. ~

r’iYo~

Total Sr90 activity insoluble residue: 0.7 + 0.1 dpm
Total Sr90 activity in sol~~,tion:29.9: 1.5_dpm

%1

h
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9(@

co “iashin:tonjD. Cc: Collected at the Naval Research
Laboratory. Samples were taken by direct fall into gal-
vanized tl~.bson the rmf of one of the ?IRLbuildings.
The precipitation in inches is that reported by the local
“reatherBureau station for the period of sample collection.

1. CL 790: Rain, 2,L0 gal., 0.(1!’,collected 2000J 3b.3 :1.4
April 11, 195’5to OLOO, April 12, 1955.

2, CL 791-P: Rain, 2.92 gal., 0.6811,collected 0030 25.61 3.5
to 1500, April lh, 19%.

3. CL 792: I@in, 0.C45 gal., 0.21”, collected 2?,15 39.o~ 1.7
to 21J~0,Mpril 111,1955.

4. CL 793-1’: Rain, 1.6o cal., 0.23!’,collected 2100j L6.7~ 2.2

April 21, 1955’to 02h5, Anril 22, 1955.

5. CL 7?4: Rain, 0.697 qal., 0.21”, collected 0415, 195.0: 11.3
April 2h, 1955 to 0300, April 25: ~955.

●

6, CL ?95-P: Rain, 2.30 ~al., 0.331’,collected 1500, 15.5: 0.6
AprCl 25, 1955 to 070c3,Lpril 26, 1?55.

7. CL 797: Rain, 0.771 ~al.j 0.1911,collected 163o 112.9 + 2.0
to 2030, Nay 20, 19%.

8. CL 798-P: Rain, 1.17 gal., 0.29t!,collected 12LS 1.92 + 0.22
to lhO~, !iay 22, 1955.

D. Pittsbur@, ?ennsylvpnia: Collected by the ~!uclear
Science and Engineering Corporation. Samples were taken
by cli.rectfall into gal~-mized tU~JS on the roof of the
laboratory b’~i.lding.T’neprecipitation in inches is that
reported h;-the local ‘“featherEureau station for the
period of sample collection~

1. CL 676-P: Rain, Ph20-R-1, 2.h7 gal., 0.48ft,col- 16.6~ i.5
lected 1200, July 10, 1955 to 1000, July ].9,1%5.

2. CL 877-P: Rain, Ph21-R-;, 5.70 gal., 0.65!1,col- 18.8 :1.4
lected 1000, July 19, 1955 to llOOj JUIY 25, 1955.

3. CL 878-P: Rain, PL-22-R-J,4.40 gal., 0.601?, col- 8.2: o.~
lected 11oo, July 25, 1955 to 0900, July 28, 1955.

4. CL C79-P: Rain, PI-23-V-1,1.98 gal., 0.16”, col- 8.7 ~ 1.O

lected 0900, July 26, 1955 to 1000, August-6$ 1955.
NYOQ

~. CL 961-P: Rainj PL211-R”I,0.66 gal., 0.161’,col- lo.8~ 1.0
lected 1900, Auc%st 6, 1?55 to 1500, August 8, 19%.

6. CL 962-P: Rain, PL-25-W, L.91 gal., 1.96’r,col- 5.55 ~ 0.32
lected 1500, A~~gust8, 19.5’5to 1630, August 11, 1955. Y1
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7.

8.

9*

10,

11,

12.

?.3●

14.

15 ●

16.

17●

le●

19 ●

20.

21.

CL 982-P: Rain, PI_26-R”r,7.6 gal.? 2.2L11~c@lle~-
ted 1630, August 11, 1955 to 1030, wgust 16, 195>.

CL 983-P: Rain, PL-27-lT!,~.O gal.$ 1.7111~~ollec-
ted 103o, August 16, 1955 to 1700, August 23, 1955.

CL 963-P: Rain, PL-28-Rf, 0.395 gal.~ 0.$6”% col-
lected 1700, August 23, 1955 to 1400~ ~WWst 31s
1955’●

CL 96L-P: Rain, PIA9-W, 4.4 gal.> 1.61~11jco~ec-
ted 1600, Au%ust 31, 1955 to September 26, 1955.

CL 965-P: Rain, PL-30-T27,2.0 gal., 0.7$11,collec-
ted September 28, 195< to October 10, 19>5.

CL 966-P: Rain, PL-31-R!, 3.9 gal., 1.3211)COlleC-
ted October 10, 19<< to October 18, 1955.

CL 984-?: Rain, PL-32-R-f}0.465 g-d., 0.09~~,COl-
lected October 18, 1955 to bctober 20, 1955.

CL ?85’-P: Rain, PL-33-I?7,1.14 gal., 0.42~t,collec-
ted October 20, 1955 to 1615, October 2b, 1955.

CL 986-?: Rain, PL-3b-Yf, 0.508 gal., 0.2Gff,col-
lected 1S15, October 2L, 1955 to 1700, October 29,
1955.

CL 987-P: Rain, pL35-R’1, O.~1~ gal., 0.4011,COl-
lectcd 1~00, October 29, 19% to 06h~, Octo~er 31}
1955●

CL 96fi-P: Rain, PL36-R’!, 0.465 gal.j 0.31t1jCOl-
lected 08!$, october 31, 1?55 to 1630, November 12,
1955.

CL 9E9-P: Rain, PL-37-R-1,0.!I.02gal., 0.0611,COl-
lected 1630, i’?ovember12, 1955 to 163o, November
14, 1955.

CL 990-p: Rain, PL-38-RT, 6.18 gal., 2.251t,COl-
lected 1630, November lb, 1955 to 1100, l~~ve.fier
21, 195’5.

CL 1032-P: Rain, PL39-W, 2.06 gal., 0.3511$
collected 1100, Novefier 21, 1955 to lbOO, Decem-
ber 3, 1955.

CL 991-p: Ra~n, PL-LO-R-l,0,0238 gal., 0.07ft$COl-
lected lLOO, December 3, 1955 to l}rOO,December 1~,
1955.

31:3

83:5

31.6+ 2.6

9.75:0.59

lo.7~ 0.6

14.2 ~ 0.6

3h.o: 1.6

1621 :0.8

;0.5+ 2.5

38A: 1*9

60,0~ 2.9

22.6: 1.IJ

4.h3 ~ 0.19

NYOO

17.0 : 1.0

319:211

33
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2’2●

23.

24.

25.

26.

27.

28.

53

&QEk
dm,lgal

Rain, PLII1-F-~joco~~ gales ‘“”~’t~ 520 ~ 63
CL 1033-p:
collected lh09, Ilecenberlh, 1.95<to lhCOy Decem-
ber 24, 1955.

CL 1066-P: Rain, PL-42-~”JS~L03b?al~y 2*6311~
2923

collected llW, DeceT~ber2L, 195j to 1600s February
3, 1956.

CL 10b&l’: Rain, P1-!43-R”lj
collected 1600, Febi7:.ar;73,
13, i956.

6.05 gal., ‘2.1011, 16,9 ~ 103

i?56 to 1020, February

CL lf)&9-P: Rain, PL4!t-R-”~s4.10 gal., 2.95”, col- 32.2 ~ 1.9

lected 10JO, ~e’oma~ 13, l?~6 to 1~100,Febru=y

27, 19560

CL 1092-P: Raj_:l,phj7-R’f, 2.5< gal.j lt~l”j

lected 1200, larch 24, 1956 to 1000, Aprj.11,

co1- 2B+2

M56. - .

~7:4
t

col-
1956.

VII. ‘“~aterCther than ?reciritaticn

A. CL 1093-P: Tap ~flat~r,PL-S1-T.!,13.2 gal,, Pittsbllrgh, 1.33: O.lh

Pennsylvania, collected b;:I!’ml=arScience and Engineer-
ing Corporationj YWCh ‘2, 195’6 to lbrcln13$ 1956.

E. CL 732: Sea -i’~ater,surface sa~ple~ 40 liters~ At~tic

Ocean, collected at ~J0491~:~480071’[5bf ‘“ “ coast
(Depth cf ther,no-Guardj Station 584~~ -iPril2~~ 1955* -

cline -1OO ~ters) NYOQ

Total Sr90 ~.ctivity: ~.3 ~ 0.3 dpm

‘t%



VIII. Air Concentration
iiirfilter samples pro~’idedby I-T.1. H. Bufford~ Naval ~search
Laborato~, !fa-~ti’ton, D* C. Collections were made on krmy
Chemical Corps Type V filters of 200 square inches area and of
heavy asbest~s fiber composition.

A. Sr90 Surface Air Conc~ntration, ““~ashin~ton,D.

CL No.

204D

2ol&i

204B

130

514-P

201JE

20~c

20W

515-P

20&G

X14H3

516-P

895-P

517-P

896-P

516-P

897-P

519-P

89C-P

899-P

520-P

521-?

Vellum
‘ft3X10-6)f’ollectionPeriod \2

~Prfi 5-8, 195’3

October 2-6, 1953

October 6-9, 1953

October 12-15, 1953

April 3-5, 195L

iqn-ilIS-10,1954 ●

kpril 9-11, 19%

~kpril10.12, 1955

;~pril.12-11-4> ?L$%4

.Qril 15J7, 1%4

~knyill?-lO, 195]1

.@r‘ 29-l!ay1, 1954

l:ay5-7, 19s4

Tlay 11-13$ 1954

Hay 17-19, 19511

?lay 2L-26, 195.4

:ky 28-30, 19$4

JLL~e 1-3$ 195h

June 14-17, 1954

June 23-26, 1954

July 16-17} 1954

July 24-26, 1?5’4

11.5

3-.7

‘42*

3.4

2.92

2.6

1.7

3*4

1.95

3.7

2.6

3.0

2.33

2.76

2.59

2.61

3.80

2.90

4.45

3*79

1.88

2.S6

c.

DPIISr9°/106ft3

18.6: 007

41.1 :3.0

30,!5: 1*1

70:12

91:7

6.4 ~ 002

125: ‘5

25X~ 6

65.5 ~ 4.6

lJ,O + O*5

20.7~ 0.6

32.2 + 2.6

210: 12

31.3: 2.2

120: 7

216: 11

133: 7

66.3 :4.1

-7926

51:3

47.o ~ 2.4

73.5 :5.2

NYOO

8;

w
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CL No.

522-P

900-P

901-P

902-P

903-P

9WP

905$p

906-P

997-P

@.-P

9oe-P

909-?

9L0-P

4@2-P

lQ1-P

412--P

413-P

913-F

523-P

524-P

525-P

526-P

527-P

914-P

52e-P

529-P

Collection Period

July 26-29, 195b

July 30-.’.ug.2, 1954

:~ugust2-7, 1954

i.ugUSt7-9, 1°54

;uqgust28-29, 1954

October 1-3, 1%~

October 5-B, 1954

October 16-18, 1?54

October 25-28, 1?54

November 1-3, 195L
●

November 7-8$ 1954

Hovember 15-16, 1954

November 22-24, 1954

~ecem’oer1-2, 1954

January 3-4, 1955

Februan~ 5-6, 1955

February 10-12, 1955

February 1?-18, 1955

February 22-23, 1955

?’arch3-J, 1955.+

~;arch7-8, 1955

~rla.ch13-14, 1955

?%rch 16-17, 1955

IIarch21-23, 1955

i%rch 22-23, 1955

l~arch27-28, 1955

(f::y-6)—.
3.66

2.95

5*U

2.92

1.82

3*39

3.56

2.$9

2.26

2.9

1.15

1.28

1.96

1,6

1.26

1.?

2.9

1.51

1.IJ1

1,76

1.54

1.07

1.62

2.27

1,74

1.60

DPH Sr90/106ft3

45.0: 3*9

200 ~ 10

5’9:5

210 ~ 13

380 ~ 25

112: 7

10h ~ 6

198 ~ 14

251: 17

120: 7

225: 14

175: 10

194: 11

103: b

281 ~ 6

127 ~ S

2&l : 10

191: 11

202 : 11

270 ~ 13

394: ’20

~67 ~ 16

310:15

98:7

393:’20

24:5

NYOO



+ .

CL No,

773-P

774-P

775-P

776-P

777-P

778-P

779-p

760-P

917-P

918-P

919-P

920-P

921-P

922-P

923-P

Cone ction Period

.iprilh-5, 1955

April 11-12, 1955

April 16-1?, 1955

.Jpril25-26, 1955

l?ay2-3, 1955

I!a}r10-11, 1955.

i!a~17-18, 1955

Nay 24-25, 1955

June 16-17, 1955

Au.wst 5-8, 19%

August 12-16, 1955

August 19-22, 1955

August 26-29, 1955

(f:”kw~)

1.32

1*93

2.27

1.82

1.34

1.511

1.37

1.69

1.)-A3

3.0*

L.51

3.5

3.6

September 26-27, l?~~ 1*53

Septifier 29-?0, 1955 1.69

Sr90 Smface Air Concentration, Foreign Locations NYOO
B.

Thpre is considerable uncertainty in the air volymes of samples
F.l!.,and Yokosuka, Japancollected at Kodiak$ TOA*$ port Lyaute~~~

because the flo:[rate is not directly recorded. For the earliest
reports of air filter data for these three locations, the rated flow
rate times the total collection period was taken as the collected
air volume. Because the flow rate falls off substantially as dust
accumulates on the f~.lter,those sam-,lleswere overestimated in
volume and thus the rel~oi’tedair concentration data vere too 10W,
It is considered that abetter estimate of their air volume i.s
provided by the average ‘“!askin@on,D. C. volmes for equiv~ent
collection periods. On this basis, the relati~-e air co~~centration
data should be considerably improved, although their absolute
value ma;;be in erroi’by as much as ~~’ or SO* A1l the earlier
reported air filter data for Kodiak, Port Lyautey and Yokosuka
have been estimated on this basis, and the new results are presen-
ted below.
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1, Kodiak, T. At

CL NO*

924-P

926-P

925-P

927-P

928-P

929-P

930-P

931-P

932-P

131

205C

205D2

205E

933-P

934-P

935-F’

936-P

937-P

939-P

9bo-P

403-P

9111-P

404-P

9&2-P

414-P

Collection Period

MY 27-Jupe 3,’ X952

June ~=hly ~, 19S2

June n-17, 1952

July 8-16, 1952

July 2@?9, 1952

Aug. 29-Sept. 4, 1952

Sept. 18-25, 19S2

October 9-16, 19S2

October 23-30, 1952

November 18-23, 1953

February 9-15, 1954

February 15-18, 195L

February 18-22, 1%4

March 17-22, 1954

@ril 19-26, 1954

May 17-24, 1954

June 1.4-21,2954

hly 19-26, 1954

%ptember 21w26, 1954

oct~er 25-18, 1954

Otto 30-KOV.1, 19511

November 20-22, 19W

Deceriber 1-2, 1954

December 16-19, 1954

January I-2, 1955

Q&al
-11,11

44.5

44.3

-4.4

-&.2

-4.2

N4,2

~4.2

A4,2

-4,2

‘“b.3

..3.6

-boo

--4.2

-4.4

*!l.4

4h04

-’bob

43 ●o

A3.6

-3.0

4300

A1.9

43.6

-’1*9

DPN Sr~/106ft3

46.1

421

-17 NYCIU

+2JJ0
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CL No.

&lS-r

535-P

781-P

782-P

783-P

943-F’

944-P

Collection Period

February 1-2, 19~~

lhrch 1-3, 2955

April 1-3, 1955

April 30-May 2, 1955

June 30-JuIY 1, 1955

August 5-7, 1955

September 1-3, 1955

20 Port Lyautey, F. 1!.

206B

206C

206D

206-%2

206El

405-P

9119-P

406-P

lJ16-P

530-P

531-P

532-P

533-P

784-P

950.P

785-P

951-P

786-P

July 9-11, 1953

July U-13, 1953

JUly 13-16, 1953 ●

Sept. 30-oct* 1, 1953

Novenber 2-9, 1953

November 8-9, 1954

I{ovem@r 21-22, 195A

December 3-4, 1954

January L-6, 1955

F’eb. 28-lkrch 2, 19%

March 6-8, 1%5

Mrch 16-M, 1955

:krch 22-2& 395;

April 1-3, 1955

.ipril 15-17, 1955

Nay 1-3, 1955

May 15-17, 1955

!Iw 31-June 2, 1955

(f3:74)

-1*9

-3.0

+3.0

-3.0

-“ 109

43.0

-3.0

d3.o

43.0

43 ● 6

-’1,9

-’11.b

-1,9

-109

-1.9

-’3.0

-’3,0

,+3,0

+3,0

‘-’3.0

+3,0

‘-3.0

--’3.0

--3.0

-3,0

58

DPMSr90/l~6ft3

-230

-71

4200

~62

-lbo

-’53

+ I./lo

*UI

d 54

-“15

422

~ 26

440

-180

4200

-53

-’500

~ 390

-J2a0

-’110

“390

* 5A 90

z 64o

~lso

-1300

NYO~



.. ! ● ,;’
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volume
CL iio, Collection Period (ft3xlo-6) DPM Sr9~@ft3

952-P June NJ-16, 1955 -’3.0 -310

953-P June 29-July 1, 1955 -.3.0 -130

Yokosuka, Japan

417-P

534-P

787-P

768-P

769-P

945-P

946-P

9L7-P

946-P

February 1-3, 1955

llarchl-3, 1955

April 1-3, 1955

!!ay1-3, 1955

June 1-3, 1955

Ausust 1-3, 1955

l’ugust15-17, 1955

September 1-3, 1955

Septeher 23-25, 1955

-3.0

~3. o

--3.0

-.’3.0

-3.0

~3*o

“J3.0

~3.o

%’3*0
.


