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INTR0DUcr1ON 

In t&&s. revised edition of Chicago Sunshine Bulletin No. 12 are pre- 

sented all Sr90 concentration data obtained by the University of Chicago 

Project Sunshine group for the period December 1, 1955 to termination of 

the work in August 1956, For cumulative results to December 1, 1955 see 

Chicago Sunshine Bulletin No. ll.1 Results for samples assayed by the 

1. E. A. 1Cartel1, Woject Sunshine Bulletin Number ll", December 1, 
1955, Secret; AECD-3763, January 1957. 

Nuclear Science and Engineering Corporation, Pittsburgh, Pennsylvania, 

under subcontract, are included and are designated by the letter ltPu 

following the Chicago Laboratory number (i.e., CL xxx-P). 

This revised report includes ‘all results and discussion contained in 

the original version of Chicago Sunshine Bulletin No. 12, August 1, 19% 

plus additional results submitted to the Division of Biology ax-&Medicine, 

United States Atomic Energy Commission in a letter report, W&ago Sun- 

shine Results, Final List", dated August 3, 1956. Data of the last two 

columns, Table 6, pages 27 ‘and 28, have been corrected to take into account 

the difference in ratio of available Sryo to available calcium in the 

clectrodialyzed sample as compared with the original soil. The correction 

is substcan.iel for calcareous soils. k new result is reported for the 

Brawley, Celifornia soil, CL 1127, (page 44, this report), establishing 

a lower mx&num level of Srm for this arid area, 

The data for all biological samples 2nd soils are presented in units 

of l/l000 of the occupational tolerance dose of Srm for zn average man 

of 1000 grams total body content of calcium. Thus the *%uAxine Unit" 

equals l/l000 microcuries of Sr9O per kilogram of calcium or 2.2 disinte- 

grations per minute of S+ per gram of calcium. 
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Water and air 

minute 

A 

method 

0f SrpO :per 

description 

employed by 

concentration d&a are reported in disintegrations per 

unit volume.. 

of the chemical procedures and the absolute counting 

the Chicago Sunshine Project group has been reported? 

2. E; A, Martell., VThe Chicago Sunshine Method; Absolute Assay of SrpO 
d,n ~iologj.cd. Materials, Soils, W&ers and Air Filtersn, iFCU~3262, 
May 1956. 

A considerable portion of the 

discussed by W. F. Libby*Jrl Some 

data presented in this report has been 

of the data of Bulletins 11 and 12 are 

_-- ~_~_ _ _ 

3‘ W, F, Libby, 'Radioactive Strontium Fallout",. b?OC. Nzt. Ac& Sci. 
42, 365 (19%). 

4. W,. F, Libby: iTCurrent fleserrrch F'inckings on Radioactive Fallout", 
Speech before A&G? Washington, D.C., October 12, 1956. 

summarized in gro.phic,il or tabular form ad are briefly discussed in the 

following section of this report* 



DISCUSSION OF RESULTS 
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I. Srm Surface Air Concentration Data 

Large a* blower ssmples,collected over the last several years at the Naval 

Research Laboratory, !Vashington, D. C. by X6 H. Blifford and associates, were 

made available to us for Srm assayb Collections were made on Army Chemical 

Corps Type V filters of 200 square inches area and of heavy asbestos fiber 

composition. Collection volumes ranged from about lto 5 million cubic feet 

of air for collection periods of one day to one week. The large blower samples 

which were analyzed from Srm were ,collected from four locations: Washington, 

D. C.; Kodiak, Alaska; Port Lyautey, French Morocco; and Yokosuka, Japan. Ir 

summary of the Srm concentration 

period and sample volume for each 

this report. 

data, together with the location, collection 

sample, is presented in the last section of 

The %shir@,onj D. C. Sr90 air concentration data are presented in Figure 

1, For these samples, the volumes were computed from recorded flow rate data. 

Figure 2 shows the variation in total flow with length of the collection due 

to dust loading of filtersat the vashintion, D. C. station. 

obtained from Mr. Blifford at the Naval Research Laboratory, 

quite large variations of individual collection volumes from 

values shown. 

This curve was 

who indicated 

the average 

The data for the three foreign stations are presented in Figure 3. For 

these, the collection volumes were not monitored and the volume of each sample 
-L 

was estimatedb~ assuming the effect of dust loading observed at Washington, D.C. 

(Figure 2) applied equally well at these other locations. The necessity of 

making this assumption imposes a restriction on comparison of relative air 

concentrations for the four locations but does allow us to consider the change 

in air concentration with tima at each location. 
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The data for all four locations show generally the same concentration 

levels at any given tims and all show a gradual and substantial increase during 

1954. The concentrations observed at Kodiak, Alaska during and following the 

Spring 1952 tests are strikingly low by comparison with the 19% and 19% con- 

centration data. The average Sr90 activity in 106 cubic feet of surface air 

appears to have increased from a pre-Ivy test level of about 4 dpmto a pre- 

Castle level of some LO dpm and a post-Castle level of some 200 dpm. 

Comparison of the Srm air concentration data with the daily-total fission 

product beta activity data obtained by the NRL group indicates "apparent" 

ages for the lnixed fission products of from one month to several years with 

wide variations 

Srm production 

during any given month. No conclusions with respect to the 

date msy be drawn from such data for 

The size distributicn of the original 

yield, orientation and environment of 

size of particulates carrying S&Q is 

mixed fission products. %rthermore, 

bomb debris is 

the weapon and 

expected to be 

a number of reasons0 

dependent on the energy 

for each case the msan 

smaller than that of 

the particulatea may be further frac- 

tionated by the actian of rains, depending on the efficiency of scavenging by 

rains as a function of particle size. Another complication is that imposed 

by the size-collection efficiency of the device itself. Additional diffi- 

culties are imposed by the close spacing of tests during the last several 

years b Fintily, there are large day to day variations in surface concentra- 

tion of Srm-md other fission products, apparently due to scavenging of sur- 
-L 

face air by vegetation and to the time interval between rains. 

In spite of the many complicating factors indicated above which limit 

the meaningfulness of any individual measurement of Sr90 concentration and 

its relation to total fission product activity or to other individual fission 

product concentration, the general features of the Srw surface air concen- 

tration data shed considerable light on atmospheric circulation and storage 



of long lived fission products. The Sr90 air concentration history shows a 
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marked general increase following the Ivy and Castle tests and thus appears to 

directly relate to- the increased stratospheric storage following these tests. 

The general equivalence of the concentrations observed for the four stations, 

widely separated in geographical location, is strong indication that relatively 

old debris rather than fresh fission product activity is involved. Except for 

a few of the highest concentration values observed, the Sr9° data do not reflect 

sny considerable contribution from individual small weapons tests for which 

tropospheric washout rates of several weeks or less have been estimated. 

.An 

general 

tramped 

air filter device, horizontally oriented near the ground surface in 

will not collect large particles which fall directly or particles 

in raindrops. Instead, it will collect a portion of those particles 

which mix downward between rains and persist in surface air plus sonm of the 

particles carried in the air downdraft associated with rains forwhichthe 

scavenging efficiency of rains is low. Thus, the Sr9C surface air concentra- 

tion data do notnecessarily relate to the total deposition rate in any direct 

mumerr 

The Sr9O concentrations observed in surface air during the 

Spring 1955 are an order of magnitude lower than the limited U. 

measurements of upper troposphere concentration during the same 

Fall 1954 and 

S. and British 

period. The 

numbers sre not necessarily inconsistent when consideration is given to dilution 

by cleaner surface air during downward ndxing, to reduction resulting from 

scavenging by rains, and to removal from surface air by the filtration action 

of vegetaion foliage and the action of fog and dew. The mean troposphere 

concentration of Sr90 i s undoubtedly a factor of 5 to 1~3 times higher than 

surface air values and thus corres onds to a total tropospheric air burden of 

one megaton of fission or so. These considerations provide additional. basis 
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for the argument that the Srw surface air concentration data relate to atratoa- 

pheric debris since the total f iasion yield represented by this source will 

gene rally mask, 

concentrations 

convinc ing argument that Nevada teat, 9 and thus small weapons teats generally, 

contribute negligibly to the SryO concentration observed on surface air filters. 

Thus, it appears that the measurexmt of Sr90 on surface air filters pro- 

the Srm produced in teats of small atomic weapons. The low 

observed at Kodiak during June and July 1952 protide the moat 

vides a direct measure of the 

variation in the Sr90 surface 

stratospheric burden and that the apparent seasonal 

air concentration nay relate to seasonal varia- 

tion in mixing through the tropopause and/or tropospheric washout rate. 

-L 
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II. srm in Chicago Rains 

A. Summary of Chicago Rain Data, 1953 through 1955 

Table 1 sho& the 

per square foot in the 

measured. 

estimated monthly and yearly totals of Sr9G deposited 

Chicago area, together with totals for rains actually 

The 1953 rain samples were roof -off samples collected by the Chicago 

Tritium Research Group6 For these, it is assumed that the result in disintegra- 

tions per minute was constant for each rain, and the Sr90 deposited per square 

foot was computed from the total precipitation in inches reported by the Weather 

Bureau for the University of Chicago station, 

The 19sb samples were individual rains collected in a galvanized wash tub 

on the roof of the Jones Chemistry Laboratory building, For these, the total 1 

sample activity divided by the collection area was taken as the Sr9G'deposited 

per square foot for individual rains. 

For both 1953 and 19sL rains, the total monthly deposit was estimated by 

multiplying the deposit in disintegrations per minute per square foot per inch 

of rain for the rains measured by the total monthly precipitation in inches. 

Table 2 shows the total monthly deposits for 1955 rains, At ell three 

locations the 1955 collections were made in galvanized tubs, and the total 

monthly preoipitation was taken. For these, the deposit per square foot was 

computed from total sample activity divided by collection area. The 19% 

collections verj_nMe with the tubs eqosed conU.nussly and thus any dry 

material falling o&between rains was included in the S=@S 



Table1 

. 

January 

February 

March 

April 

WAY 

JUIh3 

July 

August 

Septetier 

October 

November 

December 

Total 

Notest 1. 

2. 

-L 

3.- 

Sr9' Deuosited by 1953 and 1951 Chicago Rains -- 

1953 Chicago Rains 
Inciles of Rain 

1.20 (0) 

l.lrS (0.22) 

3.59 (L72) 

2.83 (MS) 

2.oL (d.75) 

4.49 (lm) 

3.95 0.95) 

1.32 (0.88) 

2.17 (0.78) 

1.58 (0.45) 

1.53 (0.39) 

L&4 (0) 

- DE?4 Sr9D/ft2 Inches of Rain 

-mm 

0.99 b15) 

7.15 (j.42) 

47.8 (42.3) 

6.0 (2.2) 

37.1 (15.5) 

22.4 (1l.l) 

2.16 0.44) 

39.0 03.7) 

45.2. (12.9) 

2.0 (oS1) 

m-w 

1954 Chicago Rains 
DPM Sr9O/ft2 

l&l (0) 

2.17 (0) 

4.44 (2.49) 

4.53 (1.85) 

2.25 (0.80) 

2.73 (165) 

6.37 (3.09) 

6.12 (0.60) 

0.98 (0) 

11.69 (6.5) 

1.37 (0.13) 

2.05 (1.80) 

7210 

- - . . 

--a 

64.0 (35.8) 

15.7 (6.4) 

a.3 (7,6) 

27.0 (15.4) 

lb7 (XL41 

45.3 (4.43) 

we- 

21.2 (11.8) 

7.4 (0.70) 

27.0 (23.8) 

7250 

Palms inparentheses are totals for masuredrains. 

One April1953 rain of 0.9k inches deposited 39.4 dpm Sr9o/ft2. 
This rain was omitted in the estimation of the contribution of 
Apro rains which mere not collected. 

The estimates for August and Nove&er 1954 are based-on a very 
low fraction of the monthly precipitation with the result~that 
the estimates am probably high for August and low for Nom&err 
Such errors should approximately average out over the year. 



I.2 

Month 

January 

February 

March 

April 

&Y 

June 

JdY 

August 

September 

October 

Nove&er 

December 

Table 2 . 

DPM Sr9O/Ft2 Deposited by 1955 Rains 'and Snows 

ChiCaRO 

6.6 (1;20") 

-18.&(1,61") 

44.9 (2.17") 

39.7 (2.42") 

105.0 (2.66") 

~67.8++(2.77") 

3146 (2.63") 

13.0 (6.60") 

10.8&57") 

27.5 (6.12") 

18.2 (1.77") 

5.5 (0.47!') 

Pittsburgh 

--- 

mm- 

25.2 (3.40”) 

88.6 (4.84”) 

120.1 (1.82") 

80.3 (2.82") 

78.6. (2,35") 

133.0 (6.95") 

8‘3 (1.84") 

31.7 (3427") 

15.6 (2.79") 

7.9 

Washington, D.C. 

-em 

30.0 (1.74") 

58.5 (3.49") 

75.3 (2.33") 

em- 

--m 

B-w 

me” 

B-w 

-em 

w Based on assay of two thirds of total monthly rainfall. 

, 
.C 

i 
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B. Test of Rain Collection Method 

ing 
the 

the 

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

the deposition of fallout Srm, it would be highly desirable to increase 

collection period to about one month. During a long period of 6ollection, 

collector would be alternately dry and wet. Under these circumstances, 

it may be considered that a significant amount of fallout would be blown out 

of the collector during dry periods between rains.or accumulated in excess 

when the collector contained water. 

As a test of these possibilities, a number of collections made at Chicago 

during March, April and May 19% included, in addition to the standard open 

tub, a second tub covered wLth a plastic sheet with a small center hole and a 

third tub with the water level maintained at an inch or mre by periodically 

adding water. 

Results for the "coveredtI tub and %&P tub collections have been re- 

ported in Chicago Bulletin No. 11 and in this report. In the case of the 

Ilwet" tub, the volume reported is that obtained from the collector area and 

depth of precipitation reported by the Veather Bureau for the University of 

Chicago station. 

The total Srw activity collected by each of these methods can be direct- 

ly compared since the collection areas-are equal. The data aI% as follows: 

1. Period 1000, 

CL 459-P 
-: _cL 460-P 

2. Period 1530, 

CL 462 & 466 
CL 477 

3. Period 0950, 

CL 551-P 
CL 552-P 

March 16, 1955 to 0915, March 21, 1955 

Open tub 29,O + 2.0 dpm total 
Covered tub 31.8 5 2.2 " " 

March 21, 1955 to 1000, April 4, 1955 

Open?& 
'Wet" tub 

April 4, 1955 

Open tub 
Coveredtub 

!.; dy total 
11 . 

April lk, 1955 

29.0 + 
34.3 I 

1.9 dpm total 
2.4 " " 



k~ Period 2100, April I&, 19% to 1630, April 20, 1955 

CL 562-P Open tub 53.5 + 3.3 dpm total 
CL 563-P Covered tub ’ 3&.4 z 1.8 " " 

5. Per$od 1800, April 28, 19% to 0930, May 13, 1955 

CL 617-p Open tub 
CL 618-p Coveredtub 
CL 619-P Wet" tub 

6. Period llO0, May 13, 19% to 

CL 627-P 
CL 628-P 

Open tub 
Coveredtub 

7, Period 1700, May 23, 19% to 

Open tub 
Covered tub 

CL 646' "Wet" 

The agreement in total Sr90 

methods is gratifying. The only 

tub 

67 + 7 
83 T 

dpmtotal 
9 " n 

72.8 2 4.9 dpm total 

1130, May 23, 1955 

9$+$dpmtotal 
+ II 11 

103:, June 6, 1955 

210 + 
239 '5: 

8 dpmtotal 
12 " 11 

2217 8 II II 

activity collected,by each of the several 

significant discrepancy is the low value for 

CL 563-p tiich might be explainedby the occurrence of a very heavy rainfall 

with's possible resultant loss of sample due to splashing off the plastic 

cover. Another possibility is the occurrence of dry fallout which could have 

been blown off the plastic cover by surface winds. It appears that the Sr90 

is water soluble at the time of collection and is not absorbed on the walls of 

the vessels. It is further indicated that once deposited in rains, the Sr90 

fallout does not,blow around significantly. 

These results testify to the adequacy of the water collection and chemical 

separation proceduks used and indicate that an open tub provides for reliable 
-i 

collection of precTpitation for extended periods of time, Since the Sr acti- 

vity is apparently quite soluble, large voluore collections can be safely 

aliquottedto reduce the sample shipment problem, Thus, the collection of 

precipitation appears to be a practicable method to augLrent, or even -lace, 

the Sticky paper collector as a general m&hod of world vride monitoring. 



C. Solubility of Sr90 Deposited in Rains 

The above indirect evidence for the solubility of the Sr90 activity in 

fallout is confirmed by the analysis and ampasurement of the insoluble residues 

from Chicago rains. The insoluble residues from two active Chicago rains, 

CL 320 ad CL 407 & 408, initially separated by filtration, were fused with 

Na2CO3 and dissolved in HCl. Folla a fuming nitric acid separation of 

Sr, the samples were reserved for yttrium-90 growth and milked for the Yg” 

activity. The results are shown in Table 3 together with the Sr9O activity 

of the water soluble fraction. 

Table 3 -- 

Solubility of Sr9O in Rains 

CL 320 CL 407-8 

1; Total Sr90 Activity in Solution (DPM) 49‘2 2 0.5 29.9 2 1.5 

2. Total Sr90 A ti 't c VI y in Insoluble Residue (DPM) ~0.6 Cl.7 + 0.1 

3, Percent of Total Activity in Insoluble Reiidue 51.2% 2,3 + 0.4% 

D. Chicago Fallout History from Rain and Soil Data 

The Sr90 data for Chicago rains and Chicago Milkshed soils are summarized 

in Figure 4 which gives the approximate total soil burden of Sr90 snd its 

change with time over the three year period, January 1953 to December 1955, 

The curve is iormalizedto the average available Sr90 in six typical Chicago 
-L 

Milkshed soil$collectei on September 29 and 30, 1955. The total monthly 

fallout in Chicago rains are taken from Tables 1 and 2 above,ard the method 

of rreasurenrent and data are discussed in the accompanying section. The Chicago 

Milkshed soil data are discussed below. 

The average available Sr90 observed for the sax~ six soils samples in 

late Septetier 195'3 is also plotted. The agreement in this case may be Partly 
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fortuitous since the available Srm in the soils, that fraction extractable 

into normal neutral ammonium acetate, is somewhat less than the total, 

From Fig@e 3 it is clear that most of the fallout has been deposited 

since the beginning of 1953, The change in average annual slope indicates at 

least qualitatively the increasing annual contribution of stratospheric debris 

to total fallout. The general agreemnt between the change in soil level and 

cumulative fallout in rains during the intervening period is graphic indication 

that the scavenging of the atmosphere by rains is the primary mechanism of 

fallout, Sampling of rains with tubs continuously eGosed will include collec- 

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

distances downwind of test areas during the first few days following an atomic 

test. 

- 

-L 
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III. Results for 19% Chicago Xilkshed Samples 

A. 1955 Chicago Milkshed Soils 

Table 4 summarizes the results obtained for the Chicago Milkshed soils 

collected September 29 and 30, 19%. The available calcium in grams per square 

foot was computed from Beltsville analyses of available calcium per unit weight 

of sample and total weight and area of sample collected. Strontium-90 analyses 

were made by the Chicago Sunshine Laboratory. 

The samples were taken from the same fields of farms sampled in 1953 and 

again in 1954. Farms #3, #6 and #7 had been plorsed recently. For each of these, 

15 plugs, 3.5 inches in dieter, were taken to a depth slightly greater than 

apparent plow depth. On farm #7, two sets of samples were taken from alternately 

spaced holes to provide a check on the reliability of sampling recently plowed : 

fields. The agreement in the results of the duplicate samples is very striking. 

The results in dpm per square foot apply to tb available strontium-90 

(i .e., extractable in normal neutral almnonium acetate) and not necessarily the 

total strontium-90 deposited per square foot. Although the Chicago rain data 

indicate that the strontium+O is deposited in soluble form, it is recalled 

that 1953 soil samples fused with Na2C03 following successive NR4AC and HCl 

extraction showed appreciable residual strontium-9O. 

The average for the first six farms listed in Table 4 is 970 f 180 dpm 

available strontium-9O per square foot, corresponding to about 12 millicuries 

per square mile for this area. The September 30, 1953 average for these same -L 

six soils was *proximately 5 millicuries pr square mile. The increase of 

7 millicuries per square mile for the two year period is in surprisingly good 

agreement tith the total deposition of strontium-90 in Chicago rains over the 

S~IE time interval (see Figure 4)a 



Table 4 

Belts. # CL fy 

1503 1019 

1500 956 

1501 957 

1502 1018 

1496 886 

1197 887 

1504 1020 

1021 

lb98 888 

11199 955 

1508 1022 

1509 

1510 

1511 

1024 

1025 

Available SrpO in 1955 Chhago Milkshed Soils 

Avail. Ca 
Fa2-m Depth S.U. gift2 

Swanson (#3)* 0-8" 6.83 2 0.08 82.8 
Winnebago CO., Ill, 

Holcomb (#4) 
Rock Co., Wis. 

O-2" .26.7 2 1.0 15.0 

Holcomb (#4) 
Rock Co., Wis. 

2-6" 3,812 O.ti 31.8 

Premo (#6)* 0-6" 15.0 2 OS 25.5 
Columbia Co., Wis. 

Kurpeski (#?)* O-6.5" 11.9 2 0.5 30.9 
(Sample A) 

McHenry Co., Ill, 

Kurpeski (#7)* o-6.5" 12.6 f 0.5 30.5 
(Sample B) 

McHenry CO., Ill., 

Austin (#8) 
McHenry CO., Ill, 

Austin (#8) 
McHenry CO,, Ill. 

McKee (#9) 
&Henry CO., Ill. 

McKee (#9) 
McHenry CO., Ill.0 

Van Winkle (#ll) 
vi.11 co., Ill. 

Van Winkle ($01) 
WLU. Co., Ill. 

Carver (#12) 
Will co., Ill. 

Carver ($02) 
Will. co., Ill. 

O-2" 

2-6" 

O-2" 

2-6" 

O-2" 

2-6" 

O-2" 

2-6" 

49.9 2 lcs 

9.6 2 0.4 

9.8 2 0.4 

0.99 f WI4 

65.1~ 2.6 

10.0 + 0.4 

64.S 2 1.3 

14.0 + 0.7 

6.92 

7.8 

31.2 

78.4 

4.4 

5.1 

3.7 

5.6 

Avail. SrPO 

(ia) 

1240 1240 

881 

1 

1150 
267 

843 843 

810' 

J 

828 

846 

760 

r’ 

925 
165 

673 

1. 

844 
171 

630 

r 

7&2 
112 

698 

* Field recently plowed 



The soils for farms #ll and #12 are not typical for the Chicago 

area but are coarse sandy soils included in the selection because of 
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Milkshed 

their 

very low calcium level. These two soils show the lowest 19% level and the 

lowest trro year increase in available strontium-90, Vhile it is possible that 

they received lessfallout, it is more likely that something in the chemistry 

of these two soils acts to reduce the fraction of ttavailabletl strontium-90, 

That these soils may be anomalous is furbher indicated by the unexpectedly low 

concentration 

discussion on 

of strontium-90 in the alfalfa grown on them (see Table 5 and 

peg0 22 beIon). 

The strontium-90 masurements for the twelve Chicago Milkshed soils collec- 

ted in late September 1953 have been sulmnarized and discussed elseyhere.3 The 

1953 soils show an avera_ge of about 50 percent of the total available strontium-90 1 

in the top one inch layer for unplowed soils. The 1955 soils show about 80 per- 

cent of the total avai1abl.e strontium-90 inthe top two inches of unplanted soils. 

Since this observation applies equally well to the soils showing the lowest 

total available strontium-90 (farms #cl1 and #12), it appears that the leaching 

of strontiu@O to greater depths by natural processes is very slow. 

l 1955 Chicago Milkshed Alfalfas 

Results for the alfalfa samples are presented in Table 5 together with the 

results for the soils from which they were collected. The soils are listed in 

order of decreasing concentration of available calcium in the O-2" depth sur- 

face layer, as show%in column 2. 

The soil levels of available strontium-90 in Vunshine Units" are listed 

in the third column together with the depth of the soil sample assayed. The 

results for soil samples of O-2" depth increase fairly regularly with decreas- 

ing calcium concentration. For the three recently plowed soils, the Vunshine 

Unit" values of O-2" depth are undoubtedly some 2 to 3 tilae.s the values given. 



In controlled eweriments, Xemels has shown that the avtilable strontium-90 

5. Menzel;.R. C., Soil Science & 4l9 0954). 

to available caJ.cium ratio in plsnts is about half the corresponding soil ratio. 

Under uncontrolled field conditions, the relation of piant and soil level. will 

be influenced by rnw complicating factors including possible leaf retention 

of strontium-90 fallout, variable root depth and soil moisture dqAh, the sharp 

gradient of strontium-90 concentration in the soil surface layer, ad the appli- 

cation of fertilizers containing calcium. Those factors undoubtedly account 

for considerable scatter in the results. 

In the last column of Table 5, the strontium+0 to calcium level in al- 

falfas are arbitrarily compared to the same ratio in the 0-P layer of the ioils 

on which they were grown. The results appear quite reasonable with the: exccp- 

tion of those for ItcKce, Van Winkle and Caver farms, 

The high concentration for the McKee farm pl‘ant material may bc explained 

by the fact that the sample taken was a mixture of bromegrass and l&no clover 

with shallouer root depth 

soil level. Furthermore, 

several scattered pa+cs 

than that of alfaJ.fas and thus may relate to a higher 

the growth was short and sparse eand was gleaned from 

apart from the point of soil sampling, 

encos j.n soil calcium or strontium-90 or a higher lcczf retention 

involved. That this somplc is not charxtcristic of the average 

Thus, differ- 

effect may be 

NcKee farm 

vegetation i> indicated by the result of O.$A~ 0.03 S.U. for the bone of a -L 

McKee farm sioor killed in September 19% (see CL 813-P and compare with 

CL loll and 1012). The three 1955 Chicago Milkshcd animal bone samples show 

the lowest strontium-90 level for the f,arm with the highest soil calcium level 

and the highest bone level for that of the lowc& calcium, as would normally 

be expected. 
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Dr. L. T, Alexander, Chief of the Depart~pent of Agriculture Soil Survey 

I&oratory, Reltsville, Margland, has suggested that the low results for alfal- 

fas grown on the two:-Plainfield sand soils (farms #ll and #12) may be due to 

greater root depth which would result in their getting most of their calcium 

well below the &face and hence out of reach of the majority of the strontium-90 

activity. 

Table 5 

Comparison of Sr90 Level in Related Alfalfa and Soil Samples 

Avail. Ca 

McKee (#9) 
McHenry CO., Ill. 

Swanson (#3)* 
Winnebago CO., Ill, 

Holcomb (#4) 
Rock Co., Wis. 

Kurpeski (#7)* 
&Henry CO., Ill. 

?remc (#6)* 
lolumbia CO., Wis. 

1ustin (#8j 
hHenry CO., Ill. 

Van Winkle (#ll) 
Will Co., IL 1 

Carver (#12) -L 
Will Co., Ill. 

31.2 (o-2"), 9.8 2 0.4 

40.7 

15.0 

m9.4 

~38.2 

(o-8"), 6.83 2 0.08 

(o-2"), 26.7 2 1.0. 

(O-6.!?'), 12.3 2 064 

(O-Q’), 15.0 2 0.5 

6.92 (O-2"), 49.9 2 1.5 

4.4 

_ 3.7 

(0-2'9, 65.1 2 2.6 

(o-2"), 64.5 2 1.3 

Sr90 Soil Level, Sr9O Plant Level, 
in S.U. in S.U. Ratio* 

* Field recently plowed. 

30.5 2 1.7 

13.6 2 0.8 

19.2 + 1.0 

7.05 2 0.33 

25.5 + 1.3 

38.0 2 2.0 

4.74 L 0.21 

2.73 + 0.18 

3.1 : 

(4.8) 

0.72 

(-0.2) 

(30.7) 

0.76 

0.073 

0.042 

iH+ Ratio - S.U. Plant/S.U. Soil over O-2" depth. (For the 
three unplowed soils, the O-21' depth concentration of Sr9O 
is arbitrarily taken as 2.5 times that determined for the 
greater depth. 
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IV. Fresh Milk from Chicago Dairies 

Samples _of 2 to 3 gallons of fresh milk were obtained monthly from several 

of the larger:.Chicago dairies for one year beginning in k%rch 19%. The results 

in Sunshine Units are presented in Figure 5 which shows the very interesting 

seasonal variation in the Sr90 level of forage and dairy products. 

The January-February 1956 Sr 90 level appears to be a good average of the 

levels observed over the 1955 growing season4 That is to be eycted, since 

over the winter months the cows feed on hay gathered at various times during 

the previous growing season* Similarly, the March-April 1955 level must repre- 

sent the average for 19S&. 

The sharp rise in the Spring of 19% may be due in part to leaf retention 

of fallout from the concurrent Nevada tests. Howemr, the rise may be explain- 

able in terms of other factors. Vhen first pastured in the Spring, the cows 

change from feed grown an average of eight months earlier to new growth, repre- 

senting an increase in Srw level due to the total additional Sr90 fallout 

during the eight months period. Furthermore, the spring pasturage for the 

most part may be unplowed fields. 

The fall-off during the summer may be due to several factors: a larger 

proportion of feed from recently plowed fields, greater root depth and thus 

lower Sr90 level for mre mature plants, and lower Sr90 retention in milk as 

a result of richer calcium diet. To the extent that leaf retention is involved, 

it should have lower effect in summer consistent with the lower observed fall- 

out during the -sutmner months (see 1955 Chicago Rain ‘Data, Table 2 above), 

The increase from the March 1955 level to the February 1956 level is some- 

what greater than the corresponding increase in the total Sr9O soil level from 

July 19!% to July 1955 (see Figure 4). The greater increase in milk level may 

be the consequence of higher fallout, and thus higher leaf retention, in 1955 



7 

Fig. 5: Sr 
90 

Aa Ratio, Fresh milk from Chicago Dairies 
D 

Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Feb. 

1955 



than in 19%. Another possible explanation wouldbe the reduced effect of 

plowing on lcrmerinp the average SryO level at root depth in successive pars. 

The data $n Figure 5 indicate that the sampling was surprisingly good, 

since the only considerable scatter occurs during the sharp spring rise. The 

monitoring of milk from large dairies appears to provide a good record of plant 

and dairy product activity levels over the growing season for a given area and 

also provides a basis for comparison of the activity of plants and dairy products 

from widely scattered areas* 

-i 
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V, ,990 Content of Foreh:a Soils 

The results of Sr90 analyses for all foreign soil samples assayed since 

the'?u.blication..of Chicago Sunshine E%Aletin Bo. 11, December 1, 13!%, a~' 

summarized in Table 6. Results for earlier foreign soil measurements; WtiLCh 

include most of the data for soils collected during and prior to the S@ng of 

1954, have been reported by W. F.. Libby.3 

The results reflect the substantial increase in the world-wide distribu- 

tion of SryO fallout following the CASTLE tests. The increase is particularly 

striking for the southern hemisphere samples which show about an order 

magnitude increase in the SrpO soil content for the period from Spring 

to January 1956. 

of 

1954 

Two of the South American samples (Zeltstille #!%4% from Lima, Peru and 

#56447 from Antofagasta., Chile) are rep resentative of areas of very low rain- 

fall, Comparing their results with those for the Sa"o Faulo, Brazil and Anto- 

fagasta, Ck&le soils indicates a striking dependence of the fallout on rain- 

fall. The result for the Erawley, California soil (CL 1127, reported on 

page 44, this report), which shows j0.h Sunshine Units, corresponding to 

LO,6 millicuries 

respect. It would 

wind of test areas 

for a short period 

of Sr90 per square mile, is equally convincing in this 

appear that, eqcept within several thousand miles down- 

where large particles of dry debris may fall out directly 

fol?_owing a test shot, precipitation must be the only 

important mec1hanism of fa3lou.t. This dependence can be further tested by 

relating the Sr9O soil, level to rainfall information for areas,remote from 

test sites. The latitude dependence of fallout, pointed out by W. 

should be taken into account when such a correlaXon is attempted. 

F. Libby,3 



Belts. 
HO. 

551284 

551286 Turkey #3 

55772 Italy 

55877 Turkey 

55878-h 
%878B 

Ankara, Turkq 
Ankzra,Turkey 

5S643 Tokyo, Japan 

%%4 Tolwo, Japn 

55~45 

55647 Algiers, Algeria 

55648 

55646 

55672 

E&673 Bombay, India 

%777 

Z786 Aden, Saudi Arabia 

Table 6 

~rP0 Content of Fore@ Soils 

Location 

Turkey #l 

Turkey #2 

Beirut, Lebanon 
Beirut, Lebanon 

Terbol, Lebanon 
Terbol, Lebanon 

Damascus, Syria 

Paris France 3 

Dakar, F.U.hfrica 

Algiers, Qgeria 

Dakar, F.W.Africa 

hc$bay, India 

Durban, S. Africa 

Collection 
Date 

Feb. 19% 

Feb. 1954 

Feb. 1954 

Feb. 19% 

Feb. 1955 

r'eb. 1955 
Feb. 19% 

Feb. 1955 
Feb. 19% 

Feb. 1955 
Feb. 1955 

Teb. 1955 

r'eb. 19% 

Feb, lP% 

Feb. 19% 

Feb, 19% 

Feb. 1% 

Feb. 1955 

Feb. 1955 

Feb. 1955 

Feb. 1?55 

Feb. 1955 

Feb. 1955 

Depth SrpO (San,) F cZ/ft2 nc/mi2 

O-2n 2.44t 0.13 

o-2n 1.52 2 0.05 

O-2" i.29 2 0.06 

O-4" 1.64 f 0.05 

o-4" 1.28 2 0.07 

O-4” 2.4 + 0.2 
O-4" 1.01 z 0.12 

O-4" 4.4 + 0.2 
0-p 1,22 f o.l.3 

O-4" 2.04: 0.13 
o-4” 1.56 t 0.12 

O-4" l.lcO 2 0.10 

O-4” 0.69 t 0.05 

O-4" 3.74 +, 0.34 

0-4’1 5.86 t 0.29 

O-4" 3.71 2 o.l4 

O-4” 1.20 2 0.08 

o-4” 2.9 .: 0.2 

o-4” 9.n f 0.74 

O-4” 0.40 2 0.02 

o-4n 0.64 + 0.05 

O-4” 4.43 f 0.19 

044" 1.02 f 0.05 

33.2 

29.5 

30.4 

88.2 

106.4 

31.8) 
19.8) 

::*;; . 

29.0) 
1719) 

31.7 

L1.6 

4.34 

6.08 

4.S2 

32.6 

47.1 

1.12 

7.65 

10.8 

13.7 

4.21 

2.3 

1.3 

1.1 

4.0 

3.8 

2.7 

4.6 

2.4 

1.2 

0.80 

0.45 

0.99 

0.47 

1.1 

3.8 

0.29 

0.08 

6.19 

1.7 

0.12 
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Table 6 (Contldl 

Belts. Collection 
NO. Location Date Depth SryO (S.U.) g Ca/ft2 k/r&* 

54288 rSelo Horizonte, M2r. 1954 O-4” 5.3 f: 2.1 0.76 0.11 
3raziJ. 

5.4289 Belo Ho~;ri~e, Ibr, 1954 O-4” 7.1 2 0.7 0.84 0.17 

56448 SO Patio, &aail em. 1956 O-6" 3.04 f: 0.27 14.2 1.20 

56450 ,Asuncion, Paraguay Jan. 1956 o-6" 11.3 2 0.8 6.2 1.95 

56456 Lima, Peru Jan. 1956 o-6” 0.60 2 o.o& 42.7 0.71 

56Lh7 fktofagasta, Chile Jan, 1956 O_&" 0.4 2 0.04 1.66 0.02 



CHIC&30 SUNSHINERESURCSFORPERIOD 
IJEcEEml, 1955 TO AU3UST 1, 1956 

sanq3le 

I. Human Bon8 

A. 

In all cases, the date of sample corresponds to the 
date of death or post-mortem. 

Neubom (under 30 days) 

1, United States 

ab Furnished by Dr. Shields Tarren, Cancer Research 
Institute, New England Deaconess Hospital, 
Boston, Massachusetts. 

(1) CL 993: w 10 dqw, A%-317, December 
22, 1955, vertebrae, 5.4 g ash, 1.96 g 
Ca. 

(2) CL 999-P: Age 9 days, A!&326, December 
30, 1955, vertebrae and ribs, 4.55 g ash, 
1.62 g ca. 

2. Foreign, Southern Hemisphere 

ab Santiago, ChiXe: Furnished by Dr. Juan Vial., 
Catholic University School of R8dicine, San- 
tiago, Chile. Collectinn arrangements mad8 
by Dr. R. B, qatson, Rockefeller Foundation, 
Rio 

(1) 

(2) 

(3) 

-L 

(4) 

(5) 

(6) 

de Janeiro, Bra&l. 

CL 717-P: Ag8 4 days, August 2, I?!%, 
femur, ribs and sternum, 0.91 g ash, 
0.37 g Ca. 

CL 718-P: Age 2 days, August 10, 1955, 
femur, ribs, sternum, vertebral column 
and park&al, 7.1 g ash, 2.7 g Ca. 

CL 720-P: Ag8 2 days, August 11, 1955, 
ribs, sternum, vertebral column and 
parietal, 6.7 g ash, 2.65 g Ca. 

CL 722-P: Age 5 days, August 12, i%s, 
ribs, sternum, vertebral column and 
parietal, 6.1 g ash, 2.39 g Ca. 

CL 723-P: Age 3 days, August 13, 1955, 
ribs, sternum, vertebral column and 
parietal, 6.3 g ash, 2.33 g Ca. 

CL 726-P: Age 9 days, August 18, 1955, 
ribs, sternum, vertebral oolumn and 
parietal, 4.5 g ash, 1.67 g Ca. 

29 

sunshin units 

0.70 2 0.04 

0.45 2 0.x 

1.2 L O&3 

0.17 2 0.03 

0.15 t 0.05 

6.31 t WI4 

o.L!& 2 0.04 

0.33 + 0.06 



sample 

b. Lima, Peru: Furnished by Dr. Albert0 Hurtado, 
Maternity Hospital of Lima. Collection arrange- 
ments made by Dr. R. B. Watson, Rockefeller 
Foundation, Rio de Janeiro, Bras% 

. . 

(1) ‘CL 8120Pt Age few hours, July 4, 1955, 
ribs and femur, 0,903 g ash, 0.334 g Ca, 

(2) CL 809-P: Age few hours, July 6, 1955, 
ribs and femur, 1.26 g ash, 0.46 g CL, 

(3) CL 804: Age few hours, August 3, 19%,_, 
ribs and femur, 5.1 g ash, 1.96 g Ca, 

(4) CL 807: Age 6 days, A #S-247, August 4, 
1955, ribs and femur, 2.4 g ash, 1.11 g Ca. 

(5) CL 806: Age few hours, A #%-251, August 
8, 1955, ribs and femur, 1.26 g ash, 
0.49 g Ca. 

(6). cZ, 810-P: Age 8 days, A #55-246, August 
5, 1955, 1.83 g ash, 0.68 g Ca. 

(7) CL 811: A ge f en hours, A #j&245, August 
5, 1955, ribs and femur, 2.4 g ash, 0,99 
g Ca. 

(8) CL 808-P: Age lo days, A #55-365, Sep- 
tember 9, 1955, ribs and femur, 1.08 g 
ash, 0.4 g Ca, 

(9) CL 805-P: Age l4 days, A #55-367, Sep- 
tember 10, 1955, ribs and femur, 1.2 g 
.ash, 0.52 g Ca. 

B* Children (30 days to 15 years) 

1. United States 

a. Furni_shed,by Dr. Shields Warren, Cancer Research 
Institute, New England Deaconess Hospital, 
Boston, Massachusetts. 

(1) ~L-850-Pr Age 8& years, Massachusetts, 
A3slO2, April 15, 1955, vertebrae, 
5.47 g ash, 2.26 g Car 

(2) CL 851: Age 2 lo/12 years, Massachusetts, 
ASS-103, April 16, 1955, vertebrae, 5.1 
g ash, 1.84 g Ca. 

,30 
Sunshine Units 

CO*45 

0.44 f. 0.16 

LO.2 

50.6 

40.7 

0.36 2 0.12 ~ ‘. 

0.7 f 0.1 

0~64 2 0.28 

2.16 2 0.40 

o.J-3 2 0.04 

50.21 



(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

W 

(11) 

0.2) 

G3) 

-L 

0.4) 

(15) 

II II 

Sample 

CL 852-P: Age 7 months, Rhode Island, 
A%-104, April 18, 1955, vertebrae, 
5.18 g ash, 1.82 g Ca. 

CL 855.~: A,ge I.4 months, Massachusetts, 
A%-lCI8, April 21, 1955, vertebrae, 
4.42 g ash, 1,23 g Ca. 

CL 856-P: Age 7 years, Massachusetts, 
A5$109, April 21, 1955, vertebrae, 
6.41 g ash, 2.37 g Ca. 

CL SSL-P: Age 2 3/L years, Massachusetts, 
A!%-110, April 24, 1955, vertebrae, 3.69 
g ash, 1,38 g Ca. 

CL 8620Pl Age 6 years, New York, Al60953, 
April 29, 1955, ribs, 6.97 g ash, 2.64 g 
Ca. 

CL 853-P: Age 4 years, Massachusetts, 
A5116, April 30, 1955, vertebrae, 
2.55 g ash, 0.97 g Ca. 

CL 860.Pa Age 13 years, Massachusetts, 
A%ll7 May 7, 1955, vertebrae, 6.56 g 
ash, 2, I 0 g Ca. 

CL 859.P: Age 3 l/12 years, California, 
A55-122, May 8, 1955, vertebrae, 4.31 g 
ash, 1.57 g Car 

CL 858-P: Age 6 weeks, Massachusetts, 
A128, May 10, 
0.85 g Ca. 

1955, vertebrae, 2.30 g ash, 

Sunshine && 

0.82 2 o.CS 

0.65 L 0.12 

0.22 f 0.04 

0.29 2 0.08 

0.28 2 0.03 

0.63 2 0.19 

0.23 2 0.04 

4 0.10 

0.712 0.20 

CL 857-P: Age 5 2/12 years, New Hampshire, 0.40 f 0.12 
A417286, May 18, 1955, vertebrae, 3.88 g 
ash, 1.29 g Ca. 

CL 992-P: Age ll& months, Mcmtaohusetts, 
hS5-304, December l4, 1955, vertebrae, 

0.69~ 0.12 

3.71 g ash, 1.21 g Car 

CL 995: Age 10 years, 
ASS-319, December 22, 

Massachusetts, 
1955, vertebrae, 

4.21 g ash, 1.52 g Ca. 

1.4 f 0.2 

CL 994-P: Age 13 
A%-318, December 

years, North Carolina, 

31.&s g ash, 11.5 
23, 1955, vertebrae, 

0.26 + 0.07 

g Ca. 



(16) 

(17) CL 998-P: xige 2s years, Massachusetts, 
&5-325, December 28, 1955, vertebrae 
and ribs, 9.90 g ash, 3.02 g Ca. 

03) CL iooo-P: Age 11 years, Massachusetts, 
Ass-327, December 30, 1955, vertebrae and 
ribs, 33.48 g ash, 10.3 g Ca. 

(19) CL 1001: Age 6 years, IJew York, ;rS6-1, 
January 1, 1956, vertebrae, 4.95 g ash, 
1.85 g Cam 

(20) CL 1002: Age 1 l/3 ~years, Massachusetts, 
A56-2, JWIUS~ 1, 1956, vertebrae, 2.25 g 
ash, 0.82 g Ca. 

(21) CL 1003: Age 7 weeks, Massachusetts, 
A56-3, January 2, 
g ash, 1.04 g Ca. 

(22) CL 1004.Pt Age 2 
A!%-5, January 4, 
ash, 1.91 g Car 

(23') CL 1006-P: Age 5 
A56-6, 6, 

months, New Hsmpshire, 
January 

ribs, 6.96 g ash, 
1956, vertebras and 
2.16 g Ca, 

(24) CL 1007-p: Age 23 years, Massachusetts, 
~56-10, January 10, 1956, vertebrae, 
5.98 g ash, 1.73 g Ca. 

C. Adults (over 15 years) 

sample 
CL 996: age 3 years, Massachusetts, 
a55-320, December 23, 1955, +bs and 
vertebrae, 5.33 g ash, 2.04 g Ca* 

1953, vertebrae, 2.97 

3/4 years, Rhode Island, 
1956, vertebrae, 6.8 g 

1. United States 

a, F&nished by Dr. Shields Warren, Cancer Research 
Insti.tute, New England Deaconess Hospital, 
Boston, Massachusetts. 

(1) CL 863-P: Three samples combined, age 
range 40-44 years, Massachusetts, ribs, 

32 

Sunshine Units 

0.60 2 0.04 

0.47 2 0.09 

0,212 0.03 

0.6 L 0.1 

1.7 2 0.3 

0.80 2 0.08 

0.26 2 0.06 

0.97 + 0.08 

0.42 2 0.06 

0.046 2 0.012 

sterna and vertebrae, 51.2 g ash, 17.7 g Ca. 

(a) #161066, age 44 years, May 5, 1955. 

(b) X55A56, age 40 years, May 26, 19% 

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

. (2) 

(3) 

(t) 

-i 

15) 

CL 663-P: FOW samples combi-& age 
range 49-57 years, 86A7 g ash, 3302 g 
CB., 

0.036 2 0.009 

(a) #159893, age 57 years, Rhode Island, 
March 12, 1955. 

(b) #159920, age 54 years, Massachusetts, 
March 15, 1955. 

(c) #160704, age 49 years, Massachusetts, 
April 19, 1955. 

(d) #sStiO, age 57 years, Massachusetts, 
April 22, 1955. 

CL 864-P: Six samples combined, age range 51-57 years, 0.076 0.007 
Massachusetts, 

7s038 g ash, 25.6 g Ca. 
vertebrae, 

f 

(4 %16OY34, age 53 years, April 29, 1955. 

(b) #161007, age 52 years, IjIay 3, 1955. 

(4 #SW9, age.57 years, @y 9, 1955. 

(d) #S%SO, age 51 years, May 13, 19%. 

(4 #161984, age 55 years, June 10, 1955. 

w #l63751, age slyears, September 7, 19% 

CL8&Pt Three samples combined, age 
range 6149 years, Massachusetts, femurs, 

0.029 f 0.00s 

131.1 g ash, 49.9 g Ca. 

(a) #161533, age 69 years, &Y 21, 19%. 

(b) #161659, a ge 61 ;years, Msy 26, 1955. 

(c) #161820, age 67 years, June 3, 19%. 

CL 865-P: Six samples co&ined, age range 
63-69 years, Massachusetts, vertebrae and 

0.l.l~ 0.03 

clavic-i.e, 75.0 g ash, 26.8-g Ca. 

(a) #161093, age 67 pars, May 6, 

b) #161134, age 67 years, bw 7, 

(4 #SsASl, age 69 years, May l4, 

(d) #%A%, age 69 years, W 23, 

1955. 

1955. 

1955. 

19%. 



b. 

(e) #161675, age 67 years, Kay 27, 19%. 

. (f) #161787, age 63 years, June 2, 19% 

(6) CL 867-P: Five samples combined, age range 
71-77 years, Massachusetts, femurs, 228.2 
g ash, 91.1 g Ca. 

(a) #161028, age 76 years, Thy 6, 19% 

(b) #161564, age 77 years, *Y 23, 1955. 

(c) #161660, age 72 years, WY 26, 1955. 

(d) #16i789, age 71 years, June 2, 19%. 

(e) #162106, age 71years, June G, 19%. 

(7) CL 868-P: Seven samples combined, age 
range 70-81 years, vertebrae, sternum 
and ribs, 148.3 g ash, 55.4 g Ca4 

(a) #l61001, age 70 years, Connecticut, 
UY 2, 19%. 

(b) #161294, age 73 years, Rhode Island, 
May 13, 19%. 

(c) #X&l!S;9,1~~ 74 years, kassachusetts, 
, l 

(d) #161605, age 80 years, Massachusetts, 
UY 24, 1955. 

(e) #l18877,1z5 81 years, Massachusetts, 
, 0 

~ (f) #lz9?1~& 70 years, New England, 
, . 

(g) 
-L 

#l$9;5,la$ 75 years, Massachusetts, 
, 0 

Furnished by Dr. R, Hasterlik, Argonne Cancer 
Research Hospital, University of Chicago, 
Chicago, Illinois. 

0,031~ 0.007 
‘\ 

(1) CL 638: Four samples combined, age 
range 40-47 years, Ch-jcago, 52.3 g ash, 
19.79 g Ca. 

50.02 

(a) #9386, age 46 years, April 7, 19% 
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(b) #9390, age 47 years, April 12, 19%. 

(c) X9414, age k0 years, ay 6, 19% 

(d) #9426, age 41 years, May 20, 19%. 

2. Foreign, Southern Hemisphere 

a. Brazil: Furnished by Dr. Paolo Conto, Faculdade 
de Medicina, Universidade de Recife, Pernazhuco, 
Brazil. Coll8ctfon arrangements made by Dr. R. 
B, Vatson, Rockefeller Foundation, Rio de Janeiro, 
Brazil. 

(1) CL 770--P: Age 18 years9 Recife, January o.lL 
1, 1955, clavicle, 5.89 g ash, 2.25 g Ca. 

2 0.05 

(2) CL 767: Age 24 years, Becffe, 8anuPrg 50.09 
20, 1955, humsrus, 8.32 g ash, 3.32 g Car 

(3) CL 768: Age 24 years, Recife, March 13, 50.16 
1955, metacarpals and phalanges, 4.71 g 
ash, 1.88 g Ca. 

j4) CL 766: I&e 26 years, Reoife,.August 31, 50.07 
1955, femur, 12.24 g ash, 4.75 g Ca, 

b. Brazil.2 Furnishedby Dr. Jairo C&ara, Faauldade 
els Illedicina, Univ8rsidade de Minas Gerais, Be10 
Horizcnte, Brazil. Collection arrsngements 
mad8 by Dr. R. B. Hatson, ROckef8n8r Founda- 
tion, Rio de Janeiro, Brazil. 

(1) cf, 739, Age 34 Yeas, b-we, July 20, 
1955, sternum and cartilage, rib frag- 
zmnts, 9.7 g ash, 3J.4 g 

(2) CL 764-P: Age 30 years, 
September 9, 1955, U.27 

40.02 

Ca. 

Bela Horizonte, 
g ash, 5.06 g Ck. 

0.12 2 0.02 
’ 

D. D8ntine~ 
-i 

1. CL 66sP: Permanent teeth from persons over 15 0.026 2 0.011 
years of age, Bristol, England, furnished by Dr. 
Shields Warren, Cancer Research Institute, New 
England Deaconess Hospital, Boston, kssachusetts, 
ffL3, collected January to April 1955, 32.32 g ash, 
12.5 g Ca. 
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II. AnimalBone 

A. United States .- 

1. Chicago MLlkshed Farms: Collected by Dr. E. A. 
Martell* 

ae 

b. 

CO 

CL 813-P: Leg bone of Holstein-At%us, age 
lt years, ?Mee Farm (#9), McHenry County, 
Illinois, killed September 22, 1955, 
1374 g ash, 35.3 6 Cao 

CL 1012-P: Steer leg bones, age 19 months, 
Swanson Farm (#3), Winnebago County, Illinois, 
killed middle of Nowtier 1955, 279.8 g._ ash, 
19.5 g Ca. 

CLlOll-Pt Steer leg bone, age 15 months, 
Grabow Farm (#l), &ck County, Wisconsin, 
killed January 15, 1956, 440.2 g ash, 122.6 
g Ca. 

2. Interlaboratory check sample, Cornell lamb bone, 
New York, age 6 mnths, furnished by Dr. Lyle T. 
Alexander, !Mtsvills #551512, killed September 
15, 1955. Four replicates assayed as individual 
samples. 

ar CL 84l: Cornell lamb bone #31, 24.86 g ash, 
8.96 g Ca. 

b. CL 8&2: card.l lamb bow #32, 25.07 g ash, 
9.26-g Ca. 

c. CL 843-P: Cornell 
ash, 8.26 g Ca. 

bib bone #33, 24.86 g 

d, CL 844-P: Cornell 
ash, 11.1 g Ca. 

hnb bone #34, 24.95 g 

3. Interlaboratory check sample, calf bone, age 9 
mcntha:, Tifton, Georgia, EM.tsvi1l.e 8551168, 
killedlast week in October 1955, 

a. CL 9722 31.8 g ash, l2*05 g Cae 

b. CL 973: 30.87 g ash, IL42 g CL 

- C* CL 974-p: 32.93 g ash, 12.2 g Cae 

d. CL 975-P: 31.45 g ash, 11.9 g Ca* 
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. 

-_ 
0,512 0.03 

2.09_+o.ll 

5.50 2 0.27 

. . 

4.45 f 0.34 * 

S&y 0.23 

6.98 f 0.34 

4.45 ~,0.24 

12.9 f 0.6 

10.3 + 0.3 

12.7 f 0.7 

11.4.t 0.6 



Sample 

B. Foreign, Southern Hemisphere 

1. CL 1130-P: La& bones, Montaro Valley, Huan Cayo, 
Peru, collected by Dr. M. Drosdoff, ICA, USOM to 
Peru, BeltsviXLe #%47$ received Mq 23, 1956, 
144.2 g ash, 18.43 g Ca. 

111. fmimd. Products 

A. Cheese 

1. United States 

a, 

b. 

CO 

d. 

00 

CL 707-P: Domestic Swiss, Wisconsin, 15 lbs. 
purchased franV. Berg, Chicago, August 25, 
1955, manufactured April 19, 1955, 281.2 g ash, 
51.0 g Ca. 

CL 836: Domestic Zinster, Dodge County, MS- 
consin, 19.5 lbs. purchased from V. Berg, 
Chicago, November 30, 1955, manufactured 
October 11, 1955, 271.5 g ash, 20.0 g Ca. 

CL 838: Domestic Swiss, Green County, T;Jis- 
consin, 13.75 lbs. purchased from V, Berg, 
Chicago, Navetier 30, 1955, manufactured 
September 2, 1955, 212S g ash, 56.4 g Ca. 

CL 1036-p: Domestic Wnster, Msconsin, 17 3/4 
lbs. purchased from V. Berg, Chicago, March 16, 
1956, manufactured Jsnuary 1956, 122.2 g ash, 
6.53 g Ca. 

CL 1038-P: Donmstic Swiss, Wisconsin, 1% lbs. 
purchased from V. Berg, Chicago, March 16, 
1956, manufactured December 1955, 160.2 g ash, 
12.8 g Ca. 

2, Foreign, NorthernHemisphere 

a, 
-i 

b. 

CL 294-P: Imported Danish Blue, Denmark, 19a 
lbs. purchased from V. Berg, Chicago, October 
21, 1954, manufactured in April1954, 174.86 g 
ash, 16.6 g Ca. 

CL 708-P.: Imported Swiss, Switzerland, 12 lbs. 
purchased from V. Berg, Chicago, August 25, 
1955, manufactured in February 1955, 217.5 g 
ash, 40.0 g Ca. 

CL 839: Imported Swiss, Switzerland, 12.5 
lbs. purchased fromV. Derg, Chicago, Novem- 
ber 30, 1955, manufactured May 1955, 157.3 g 
ash, 42S3 g Ca. 
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7.48 t 0.44 

10.4 2 0.4 

6.7 2 0,3 

6.8 2 0.2 

3.37 2 0.21 

4.70 2 0.28 

0.65 2 0.05 

2.27 ~'0.13 

9.33 + 0.24 



d. 

80 

f. 

Sample 

CL 1037-P:' I[mported Swiss, Switzerland, 1s 
lbs..purchased from V. Berg, Chicago, March 
16, 1956, manufactured in June 1955, 79.9 g 
ash,.l3.7 g Ca. 

CL 849: Imported Dsnish Blue Denmark, 18.25 
lbs. purchased from V. Berg, 4 icago, November 
30% 1955, manufactured in July 1955, 138.8 g 
ash, 13.5 g Ca. 

CL 1035-P: Imported Danish Blue, Derrnark, 18 
g lbs. purchased from V. Berg, Chicago, uch 1 9 

1956, manufactured Fall-W.nter, 19553 159.1 g 
ash, 5.&b g Ca. 

3. Foreign, SouthernHemisphere ’ 

a. CL 669-p: Cheddar, Perth, Australia, 2 lbs., 
Beltsville #55841., received June 20, 1955, 
34.7 g ash, 7.59 g Ca. 

B. Milk 

1. Fresh Milk from Chicago Dairies 

a. 

b. 

Ca 

d. 

f. 

63. 

h. 

i. 

3. 

CL 673-p: Bowman Dairy, purchased June 1, 
1955, 43.5 g ash, 8.08 g Ca. 

CL 7010Pt Borden Dairy, purchased August 1, 
1955, 64.8 g ash, 12.0 g Ca. 

CL 702-P: Uanser Dairy, purchased August 1, 
1955, 56.3 g ash, 11.5 g Ca. 

CL 703-P: Bowman Da%ry, purchased August 1, 
1955, 77.7 g ash, 12.8 g Ca. 

CL 746-P: Bowman Dairy, purchased October 3, 
1955, 81.7 g ash, 11.8 g Ca. 

CL 74$-Pr Wanser Dairy, purchased October 3, 
1955-57.0 g ash, 9.8 g Ca. 

CL 748-P: Borden Dairy, purchased October 3, 
1955, 29.1 g ah, 4.54 g Ca. 

CL 749-P: Pure Milk Assln,, purchased October 
3, EE?& 54.7 g ash, 8.0 g Ca. 

CL 826-P: B~ITMII Dairy, purchased November 1, 
1955, 82.7 g ash, 15.2 g Ca. 

CL 827-p: Wanzer Dairy, purchased November 1, 
1955, 85.5 g ash, l4.9 g Ca. 
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1.06 2 0.05 

2.6 f 0.2 

11.0 f 0.7 

1.26 2 0.13 

3.5 f 0.2 

1.82 i 0.08 

2.94~ 0‘17 

2.34 f. 0.19 

1.92 2 0.10 

1.96 f 0.09 

2.34 f 0.12 

1.47 2 0.08 

1.72 2 0.09 

2.34 + 0.11 
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k. 

1. 

m. 

n, 

X* 

Y. 

Z. 

aa, 

CL 829-P: Pure Milk Ass'n,, purchased November 
Y/$955, 54.2 g =h, 9.2 g Ca. 

2.03 t 0.09 

cL.869.p: BOWIU~ Dairy, purchased December 1, 1955, 26.8 g ash, 4.91 2.35 g Cao 2 0.15 

CL 870-P: Wanzer Dairy, purchased December 1, 2.58 0.15 1955, 83.8 g ash, 12.6 g Ca. 2 

CL 875-p: pure &ilk Ass%,~ purchased December 
7, 1955, 52.8 g ash, 8.40 g Ca. 

2.68 L 0.14 

CL 958: Borden Dairy, purchased January 3, 
1956, 79.2 g ash, 11.5 g Ca. 

3.12 2 0.25 

CL 959: Bowman Diary, purchased Jaaruary 3, 
1956, 25.8 g ash, 3.9 g Sk. 

7.7 2 0.4 

CL 960: Wanzer Dairy, purchased January 3, 3.2 0.1 
1956, 25.8 g ash, 4.07 

f. 
g Ca. 

CL 967: Pure Milk Assln., purchased January 
5, 1956, 55.8 g ash, 8.47 g Ca. 

3.10 2 0.09 

CL lOa: Wanzer Dairy, purchased February 1, 
1956, 21.8 g ash, 3.69 g Ca. 

2.80 2 0.08 

CL 1015: Bowman Dairy, February 3.6 0.2 
1956, 27.7 g ash, 4.22 

purchased 1, 
g Ca. 

2 

CL 1016: Borden Dairy, purchased February 1, 3.40 al4 
1956, 31.4 g ash, 5.06 

2 
g Ca. 

CL 1017-P: Pure Milk Ass'n,j purchased 
February 9, 1956, 9.65 g ash, 1.38 g Ca. 

CL 1028-p: Bowma& b-y, purchased Narch 1, 
1956, 22.2 g ash, 3.22 g Ca. 

CLflo29-P: Waneer Dairy, purchased March 1, 
1956, 62.8 g ash, 7.94 g Ca. -L 

CL~lOjO-P: Borden Dairy, purchased March 2, 
1956, 24.2 g ash, 3.49 g Ca. 

2.62 2 0.17 

3.05 2 0.20 

2.45 2 0.13 

2.99 + 0.29 

CL 1031-P: Pure Milk Ass'n., purchased 
March 5, 1956, 52.0 g ash, 7.86 g Caa 

CL 1057-P: Bowman Dairy, purchased April 2, 
1956, 47.2 g ash, 7.43 g Car 

1.25 f 0.12 

2.20 2 0.13 

bb. CL 1058-P: Borden Dairy, purchased April 2, 
1956, 37.4 g ash, 5.68 g Ca. 

3.21~ 0.18 
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CL 1063-P: pure WJS A&II*, purchased 
“’ April 2, 1956, 40.3 g ash, 6.34 g Car 

dd, CL 1064-P: 
1956, 66.4 

eee CL 1069-P: 
1956, 23.9 

ff. CL 1070-Px 
1956, 69.6 

Wanserbairy, purohased Ap15.12, 
g ash, 7.40 g Ca. 

Wanaer Dairy; purchased 1% 1, 
g ash, 3,l4 g Ca. 

Bowman Dairy, purchased May 1, 
g ash, 7.28 g Ca. 

2. Other United States Milks 

a, Interlaboratory check sample, powdered whole, 
New York, furnished by Health and Safety 
Laboratory, New York Operations Office, U. S. 
Atomic Energy Conrmission, processed October 
29, 1955. 

(1) CL 889-P: 45.2 g ash, 7.12 g Ca, 

(2) CL 890-Pt 46.2 g ash, 7.12 g Ca. 

(3) CL 891: 33.1 g ash, 6.62 g Ca. 

(4) CL 892: 44.3 g ash, 7.68 g Cae 

3. Foreign, Southern Hemisphere 

a. CL 694-P: Powdered skim, Waiton, New Zealand, 
Beltsville #551052, manufactured February 7, 
1955, 88.8 g ash, 17.8 g Car 

._ 
b. CL 693-p: ‘Powdered whole, Waiton, New Zealand, 

Beltsville #sslOsl, nranufactured February 8, 
1955, $1.8 g ash, 11.2 g Car 

IV. Botanical 

A. Chicago Milkshed: Collected by Dr. L, I. Alexander, 
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2.33 2 0.13 

2.61 2 0.16 

2.23 2 0.13 

1.53 f 0.13 

2.4 L 0.2 : 

2.6 2 0.2 

2.4 f 0.2 

2.5 f 0.2 

0.77 f 0.07 

0.70 f 0.07 

Plant Industry Station, U. S. Department of Agricul- 
ture, Beltsville, Maryland and Dr. E. Ac Martell, 
Enrico Fermi Institute for Nuclear Studies, University 
of Chicago, Chicago, Illinois, September 29 and 30, 1955. 

1. CL 754-P: Alfalfa, Swanson Farm (#3), Wiwbago 13.6 + 0.8 
County, Illinois, 90.6 g ash, 11.4 g Ca. 

2. CL 755-P: Alfalfa, Holcomb Farm (#4), Rock county, 19.2 2 1.0 
Visconsin, 20.8 g ash, 3.79 g Ca. 

3. CL 750-P: ied clover, Premo Farm (#6), Colwpbia 
County, Wisconsin, IU9.4 g ash, 20.5 g Ca. 

25.5 2 1.3 



4. 

5. 

6. 

7. 

8. 

CL 752-P: Alfalfa, Eurpeski Farm (#?I, McBenrY 
County, Illinois, 172.2 g ash, 20.4 g Ca. 

CL ,757-p: Alfalfa, Austin Farm (#8), WIenry 
County, Illinois, 63.6 g ash, 14.6 g Ca. 

CL 751-P: Lidino clover and bromgrass mixture, 
McKee Farm (#p), &Benz-y County, Illinois, 62.6 
g ash, 10.2 g Ca. 

CL 756.Pt Alfalfa, Van Winkle Farm (#ll), Will 
county, Illinois, 116.1 g ash, 15.3 g Car 

CL 753-p: Alfalfa, Carver Farm (#12), Will County, 
Illinois, 53.2 g ash, XL.2 g Ca. 

B. Other United States 

1. Interlaboratory check sample, Bermuda grass, 
Tifton, Georgia, Beltsville #%X28, harvested 
in June 1955. 

a* CL 968-P: 124.4 g ash, 4.71 g Ca. 

b. CL 970: 124.4 g ash, 4.39 g Ca. 

2. Interlaboratory check sample, mixed hay, New 
York, furnished by Dr. L. Alexander, Beltsville 
#551513, grown during August and September 19%. 

a. CL 847-P: Cornell #3, PO.5 g ash, 12.0 g Ca. 

b. CL 848-P: Cornellti4, 89.7 g ash, 12.0 g Ca. 

3. Brawley, California: Furnished b;r Edward Noble, 
Southwstern Irrigation Field Station. Collec- 
tion arrangements made by Dr. Iyle T, Alexander, 
Plant Industry Station, U. S. Department of Agri- 
culture, Beltsville, Maryland, Jsmmty 5, 1956. 

a. -CL 1059-P: Iettum, 57.3 g ash, 2.68 g Ca. 

'b.% 1060-p: Broccoli, 74.4 g ash, 7.90 g Ca. 

C. CL 1061-P: Fe,as, 56.1 g ash, 5.67 g Ca. 

d. CL 1062-P: Alfalfa, 49.9 g ash, 5.43 g Ca. 
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7.05 f 0.33 

38.0 2 2.0 

30.5 f 1.7 

5.76 f 0.29 

2.73_+0.18 

42.0 2 1.9 

40.0 2 2.0 

19.7 2 0.8 

i7.9 2 0.9 

0.39 2 0.05 

0.25 2 0.08 

1.34 2 0.08 

2.13 2 0.22 



sample 
v. Soil 

All Soil samples listed below were obtained by Dr. L. T. 
fbxander and extracted at the Soil Survey Laboratory, 
U. S. Department of Agriculture, Beltsville, b4aryland. 
During the Spring of 1956, the Beltsville laboratory 
discontinued the ammonium acetate extraction procedure 
in favor of electrodialysis extraction. The r&hod of 
extraction is indicated for each sample. Soil smey 
Laboratory analyses on these samples include the deter- 
mination of IJa, K, Mg, Ca and Sr. 

Chicago Milkshed: Collected by Dr. L. Alexander, Soil 
Survey Laboratory, Plant Industry Station, U. S. Depart- 
lnent of Agriculture, Beltsville, J&ryland, and Dr. E. A. 
Max-tell, Enrico Fermi Institute for Nuclear Studies, 
University of Chicago, Chicago, Illinois, September 29 
and 30, 1955. 

1. CL 1019: Swanson Farm (#3)$ Winnebago County, 
Illinois, Carrington-like silt loam, Beltsville 
#551503, NHbAC extraction of 4 lbs. soil, O-8" 
depth, 20.0 g oxalate, 7.54 g oldde, 5.39 g Ca. 

2. Holcomb Farm (#b), Bock County, Wisconsin, 
Carrington silt loam. 

a. CL 956: Beltsville #551500, NH AC extraction 
of 4 lbs. soil, 0-2ll depth, 12. !! 
6.82 g oxide, 3.06 g Ca. 

g oxalate, 

b. CL 957: Beltsville #551501, NH AC extraction 
of 4 lbs. soil, 2-6" depth, 12. I 
6.21 g oxide, 3.18 g Ca. 

g oxalate, 

3. ~~1018: Premo Farm (#6), Columbia County, Wis- 
consin, Miami silt loam, Beltsville #51502, NHbAC 
extraction of L lbs. soil, O& depth, ll.25 g 
oxalate, 3.94 g oxide, 2.79 g Ca. 

4. K~ski Farm (#7), ?&Henry County, Illinois, 
Niami silt loam. 

a. CL 886: Beltsville #55l&% S le A, NH AC 
extraction of 4 lbs. soil, *dept.& 
8.51 g oxalate, 3.21 g oxide, 2.24 g Ca. 

b. CL 887: Beltsville #55l49'7, Samp& B, NH4AC 
extraction of 4 lbs. soil, O-6 or 7" depth, 
8.90 g oxalate, 3.35 g oxide, 2.36 g Ca. 
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6.83 2 0.08 

26.7 +O 

3.812 O.ti 

15.0 fi 0.5 

11.9 f 0.5 
. 

12.6 L 0.5 
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s!!!E?z 
5, Austin Farm (#8), McHenry County, Illinois; 

Miamisilt1oam. 

ai CL 1020: Beltsville #sslsO4, NH4AC extraction 
of 4 lbs. soil, O-2” depth, 5.71 g ,oxalate, 
2.21 g oxtde, 1.57 g Ca. . 

b. CL 1021: Beltsville #%150& 'JHL'SC extra&on 
of 4 XXI, soil, 2& depth, 4.08 go=lab, 
1.6 g oxide, 1.19 g Ca. 

6. &gee Farm (#9), Wbry County, IU-mia, 
Drummr silty clay loam. 

a. CL 888: Beltsvffle #S$l.498, NH C extradim 
of 4 lb. soil, O-2” depth, 30. IA 
Il.31 g oxide, 7.04 g Ca. 

5 g oxalate, 

b. CL 955: Beltsvills'#~~l499, Mi AC.extraction 
of 4 lbs. soil, 2&@ depth, 30. k g oxalate, 
17.44 g oxide, 7.91 g Ca. 

7. Van WinMe Farm (#ll), Wffl County, IlXxmis, 
Plainftild sand. 

a. CL 10228 Beltsville #SSlSO8 NIQAC extraation 
of 4 lbs. soil, 0-2n depth, 1.31 g oxdla;te, 
1.66 g oxide, 1.19 g Cao 

b. CL 10231 Beltmille #sSlm, NH4AC extraofion 
of 4 lbs.soil, 2-6" depth, 2.44 g oxalate. 
0.94 g oxide, 0.67 g Ca* 

8. CarverFarm(#l2), WillCounty, Illinois, Plain- 
field sand. .- _- 

a. CL 1024. Betltsville 
of 4 lbs. soil, o-2" 
1.70 g oxide, 1.22 g 

b; CL 1025: Beltsville 
-: of 4 

1.15 
2bs. soil, 2-6" 
g oxide, 0.87 g 

B. Other United States Soils 

#$lQO N+,AC extraction 
depth, t.43 g oxala++ 
Ca. 

#~~l$El., NH4AC extra&&m 
depth, 2.98 g oxalate. 
Ca. 

1. Interlaboratory check sample, Ithaca, Nev York, 
September 15, 1955, electrodialysis extraction of 
4 lbs. soil, O-2" depth. 

a* CL 1039: Beltsville X~Sll86A, 18.28 g oxalate, 
6.93 g oxide, 4.96 g ca, 
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49192 1.5 

9.6 2 0.4 

9.8 2 0.4 

0.99 2 0.04 

655.2 2.6 

10.0 2 0.4 

64.S 2 1.3 

14.0 2 0.7 

21.5 2 1.3 
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b. .CL 10&O-P: Beltsville #~~l.l86B. 18.22 p! oxalate, 17.8 Lt.0 
6.84 g oxide, 4.89 g Cal-- _ - 

2. ~terlab&tory check sample, Tifton, Georgia, 
November 2, 1955, electradialysis extraction of 
4 lbs. soil, 0-k" depth. 

a, :X:-P; 2rltsvil.l.e #551523A, 0,698 g 
-2, a g oxide, 0.186 g Ca. 

b. CL 1042: Belts-e &51523B, 0.59 g oxalate, 
0.22 g oxide, 0.16 g Ca, 

164 If: 12 

178.2: 7.1 

3. CL 1127: Brawley, California, BeltsviUe #56316, 
collected January 5, 1956, electrodk?.lysis extrac- 
tion of 4 lbs. soil, O-6" depth, 16.56 g oxalate, 
6.35 g oxide, 4.44 g Ca. 

( f 0.8) 
f 0.4* 

C. Foreign, Northern Hetisphere 

1. 

2. 

3. 

4. 

5. 

6. 

CL 106$ England, Beltsville #54675B, obtained 
by Dr. L, Alerznder in July 1954, extracted by 
fusion of 2 100 @qm subsarqle of a 4 lb. electro- 
dialyzed soil sample, O-3" depth, 4.15 g oxslate. 
1.59 g oxide, 0.136 g.Ca. (1.2 3 0.3 dpm Sr9O 
total sample activity.) 

CL 1095-P: Calcareous, Paris, Prance, DeltsviUe 
#556l4, obtained by Dr. L. Alexander, February 
16, 1955 electrodialysis extraction of 4 lbs. 
soil, 0- It 1 depth, 29*30 g oxalate, 11.06 g oxide, 
7.90 g Ca, 

CL 881~ Italy; Beltsvjlle .&5772, obtdned by Dr. 
L. Alexander, February 5, 1955, NH4AC extraction 
of 4 lbs. soil, O-4" depth, 43.1 g oxalate,.l6,54 
g atide, II.5 g Ca. 

CL 882: Turkey, BeltsvlClle 65877, obtained by 
Dr. L. Alexnder, February 7, 1955 NH4AC extrac- 
tion of 4 lbs. soil, O-4" depth, d-6 g ozlate. 
16.96-g oxide, 12.0 g Ca, 

CL 883: Turkey, Beltsville $551284, obtained by 
Dr. L. Alexander, February 28, 1954, NH4AC extrac- 
tion of 4 lbs. soil, O-2" depth, 42.8 g oxalate, 
16.31 g oxide, 11.5 g Ca. 

CL 884: Turkey, Beltsville #551285 obtained by 
Dr. L+ Alexander, February 28, 1951, IM4AC extrac- 
tion of 4 lbs. soil, O-2" depth, 47.5 g ox&ate, 
18.28 g otide, 12.8 g Ca, 

4:1 

0.69 2 0.05 

1.64 t 0.05 

1.28 2 0.07 

2.44 2 CL13 

1.52 z 0.05 

* New result obt&ned follouing strontium separation and barium 
chromz&e scavenging to remove rediu3n activity. 





16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

is!!?& 
CL 1~99& Czlcareous, Algeria, 

Sunshine Units 

Belts-e 1.20 2 0.08 
#556&7, obtained by Dr. LI tiexander 
1955, electradialysis extraction of I, 

Fo'oyyls, . 

O-4" depth, 20.0 g oxnlato# 7.57 g otid&kd C% 

46 

CL IlOO-Pt Calcsreous, figeria, Be1tMJ.b 2.90 2 0.20 
#55648, obtained by Dr. L. kloxander 
1955, electrodialysis extraction of I 

Eruyti15, 

0-4~' depth, 26.75 g oxalate, 10.16 g oxid:, 
* s 

7.26 g 
Ca (less 1 g c, t 3 *dded during last step of elcctro- 
dialysis procedure). 

CL 1098-P: Dakar, F.W. Africa, Beltsville #%45, 3.712 O.l.4 
obt‘ained by Dr. L. Alexander, February 13, 1955, 
electrodi&i_ysis extraction of 4 lbs. soil, O-4" 
depth, 8.66 g oxalate, 3.26 g oldde, 2.33 g Ca 
(less 1 g Ca added during last step of clectro- 
dialysis procedure). 

OL ~.36-P: war, F.W. hfricr, Beltsvllle #55646, 9.31 2 0.74 
obtained by Dr. L. Alexander, February 14, 1955, 
electrodinlysis extraction of 4 lbs. soil, O-4” 
depth, 4.38 g oxalate, 1.75 g oxide, 1.27 g Ca 
(loss 1 g Ca added during last stop of electro- 
dialysis procedure). 

CL ll.37.Pt Bombay, India, Beltsville #5!%72, 0.40 f 0.02 
obtained by Dr. L. Alexander, February 14,.1955, 
electrodialysis extraction of 4 lbs. soil, O-4" 
depth, 29.99 g oxalate, Il.45 g oxide, 8.03 g Car 

CL 1138-P: Bombay, India, Beltsvillc #5673, 0.64 2 0.05 
obtained by Dr. L. Alexander, February l.4, 1955, 
electrodklysis extraction of 4 lbs. soil, O-4" 
depth, 35.5 g oxalate, 13.62 g oxide, 9.61 g Ca. 

CL 1096.~: Tokyo, Jqxin, Beltsville HSS643, ob- 3.74 2 0.34 
tainod by Dr. L. Alexander, February 10, 1955, 
elcctrodklysis extraction of 4 lbs. soil, O-4" 
depth, 4.997 g oxalate, 1.89 g oxide, 1.35 g ea. 

CL 1097-P:- Tokyo, Japan, Deltsville #!56& 5.86 f 0.29 
obtained by Dr. L. Alexander, February 10, 1955, 
electrodiolysis extraction of 4 lbs. soil, O-4" 
depth, 5.74 g oxalate, 2.17 g otide,.l.% g Ca. 

D. Foreign, Southern Hemisphere 

1. CL 1044rP: B~~zx!., Boltsville #54288, obtained 5.3 t 2.1 
by Dr. L. Alexander, March 2, 1954, NH4AC extra+ 
tion of 4 lbs. soil, O-4') depth, 0.32 g oxalate, 
0.12 g oxide, 0.09 g Ca. 



2. 

3. 

L. 

5, 

6. 

7. 

-,. . S~k 

CL 10&P: Brazil, BeltdJ.le #%289, obtained 
by Dr. L. Umcander, Idarch 2, 1954, NH@C drac- 
tion of 4 lbs. soil, O-lP depth, 0.99 g oxalate, 
0638 g oxide, 0.27 g Ca. 

CL 1135-P: S& Paula, Brazil, Beltsville #%w18, 
obtained by Dr. L. Alexander, Jammy 30, 1956, 
electrodialysis extraction of 4 IbS. soil, 0-6" 
depth, 7.32 g ox&ate, 2.90 g oxide, 1.96 g Ca. 

CL 1129: Lima Peru, Beltsville #%4%, obtaind 
by Dr. L. &lexander, January 9, 1954 sledo- 
dialysis extraction of 4 lbs, soil, 0-Q depth, 
15.57 g oxalate, 6.01 g oxide, 4.29 g Ca, 

CL 1128: Antofagasta, Chile, Beltsville if’56447, 
obtained by Dr. L. iilexander, January 13, 1956, 
electrodialysis extraction of 4 lbs. soil, O-$* 
depth, 9.35 g OX&&, 3.58 g oxide, 2.56 g Ca. 

CL 1134-P: Asuncion, Paraguay, De1tsvil.l.e CS6450, 
obtained by Dr. L. irloxander, January 27, 1956, 
electrodialysis extraction of 4 lbs. soil, O-6". 
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Sunshine Units 

7.12 0.7 

3.04 2 0.27 

0.60 2 0.04 

0.44 2 0.04 

11.3 2 0@75 

depth, 5.79 g oxalate, 2.42 g oxide, 1.53 g Ca (less 
1 g Ca added during last step of electrodialyais 
procedure). 

CL 1139-P: Durban, Natal, S. Africa, Beltsville 
#55777, obtained by Dr, L. Alexander, February 15, 

4.43 2 0.19 

1955, electrodialysis extraction of 4 lbs. soil, 
0-4tf depth, 6.42 g oxalate, 2.55 g oxide, 1.69 g Ca. 

VI. Precipitation 

A. Chicago, Illinois: Samples mere collected in galvanized 
tubs placed on the roof of Jones Chemistry Laboratory, 
University of Chicago. For all samples, the equivalent 
precipitation in inches derived from sample volw and 
collection area is given. 

- d&gal 

1. C&290: Rain, 0,264 gal., O&3" equivalent, col- 10.3 + 0.3 
lected October 15, 1954 to October 18, 1954. 

2. CL 382: Rain, l&2 gal,, 0.821' equivalent, collec- L.8 o.& 
ted 1645, December 31, 1954 to 

2 

1955. 
0700, January 6, 

3. CL 356, 357 & 358: Snow, 0.304 gal., 0.16fl equiva- 21.2 
lent, collected January 25, 1955 

2 2.1 

19% 
to February 3, 



SSlUplJ3 

CL 383: Snow, 1.17 gal., 0.601~ equivalent, col- 
lected O&IO, February 3, 1955 to l%O, Mx-uary 
lo, 19%. 

4. 

5. 

6. 

7. 

8. 

9r 

10. 

U. 

12. 

13. 

15. 

16. 

17. 

18. 

19. 

CL b36-ti: &in md hail, 0.526 gal., 0.27" ewj- 
vdent. collected l4.15, March 3, 1955 to 1000, 

CL 4l9-P: Rain, 
March 7, 1955 to 

1.53 gal., 0.78'1, collected UN, 
l430, March 21, 1955, ("wet"tub)* 

CL 461-p' Rain, . . 1.04 gal., O.!T$ll, +.e~ted 1530,_ 42.2 2 2.0 

48 

iI?!!& 
5.9 2 0.8 

29.6 2 4.8 

48.5 2 3.0 

March 10, 1955 to 0900, March 16, 1955. ("wet" tub)* - 

CL 477-P: Rain and snow, 1.68 gal., 0,86O, collec- 
yd ;53;,bJfarch 21, 1955 to 1000, April 4, 1955. 

21.0 L 1.6 

"We " u * 

CL 592-P: Rain, 1.0 gal., 0.51" equivalent, collec- 42 + 2 
ted 0730, April 21, 1955 to 1715, April 28, 1955. - 

CL 617-P: Rain, 0.098 gal., 0.05" equivalent, col- 
lected 1800, April 28, 1955 to 0930, May 13, 1955. 

CL 618-P: Rain, 0.43 gal., 0.22" equivslent, col- 
lected 1800, April 20, 1955 to 
(covered tub)* 

0930, May 13, 1955. 

CL 619-p: Rain, 0.548 gal., 0.28'1, collected 1800, 
April 28, 1955 to 0930, &y 13, 1955. ('kt" tub)* 

CL 627-p: Rain, 
lected 1100, Hay 

CL 628-P: Rain, 
lected l.lOO, May 
(covered tub)* 

CL 645-p: Rain, 
lected 1700, May 
(covered-tub)* 

-i 
CL 646-P: -Rain, 

3.48 gal., 1.78" equivalent, col- 
23, 1955 to 1030, June 6, 1955. 

Nay 23, 1955 
Lo94 gdl., 2.52", collected 1700, 

to 1030, June 6, 1955. ("weV tub)* 

0.85 gal., 0.43" equivalent, col- 
13, 19% to 1130, 2&y 23, 1955. 

0.90 gal., 0.46" equivalent, col- 
13, 1955 to 1130, Hay 23, 1955. 

CL 648-P: Rain, 0.77 gal., 0.39" equivalent, col- 
lected 1700, May 23, 1955 to 1030, June 6, 19%. 

CL 647-P: Rain, 0.35 gal., 0.18" equivalent, ml- 
lected 1200, June 6, 1955 to 1245, June 7, 19550 

CL 649-p: Rain, 0.37 gal., 0.19" equivalent, COL 
led& 1245, June 7, 1955 to 0950, June 9, 1955. 

685 2 72 

193 2 21 

133 f 9 

10626 

78 2 5 

69 2 3 

44.8 t 1.6 

270 2 12 

22: 5 

60 2 3 



Sampl8 

CL 661-P: Rain, 1.12 gal., 0.57" equivalent, col- 
lectid 0950, June 9, 1955 to 1035, June 10; 19%. 
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aE!M 

20. 

21, CL 642-P: Rain. 2.38 
lected 1200, J&e a, 

22. CL 705-P: Rain, 7.16 
lected 1030, July 25, 

23. CL 706-p: 
lected 

Rain, 0.435 gal., 
l.400, August 1955 

0.22" equivalent, col- 
to 

1955. 
7, 1100, August 22, 

24. 

25. 

CL 727: Rain, 4.29 gal., 0.22" equivalent, collec- 
ted 1100, Au-St 22, 1955 to 0900, August 30, 1955. 

CL 743-P: Rain, 0.66 gal., 0.34" equivalent, col- 
lected IlOO, August 30, 1955 
1955. 

to 1350, September 21, 

26. ~~~744.P & 745-P: Rain, 2.07 gal., 1.06'; equiva- 
lent, collected 1350, September 21, 19% to I.4589 
September 29, 1955. 

27. CL 761-P: Rain, 1.97 gal,, l,OOtt equivalent, 
collected I.458, September 29, 1955 to 1611, 
October 5, 19%. 

28. CL 762-p: Rain, 2.83 gal,, 1.44'1 equivslent, 
collected 1611, October 5, 1955 to 1033!, Cctober 
6, 1955. 

29. CL 763-p: Rain, 3.42 gal., 1,7!? eqldvale;lt, 
collected 1033, October 6, 19% to UN3 October 
7, 1955. 

30. CL 771-P: Rain, 1.07 gal., 0.55~~ equivalent, col- 
lected 1110, October 
1955. 

7, 19% to 1027,, October 12, 

31. CL +72-P: Rain, 1.16 gal., 0.59" equivalent, col- 
let-d 1027, October 12, 1955 to 1021, October 17, 
19553 - 

32. CL 799-P: Rain, 0,79 gal., 0.40" equivalent, col- 
lected 1021, October 
l?!x" 

17, 1955 to 0811, October 24, 

33. CL 825-P: Rain, 1,04 gal., 
collected 
31, 1955. 

081'1, October 24, 
0.53" equivalent, 
1955 to 1010, October 

gal., 1.21" equivalent, col- 
1955 to 1030, July 25, 1955. 

gal., 3.67" equivalent, col- 
1955 to 1400, August 7, 1955. 

52 2 3 

42 2 2 

2.8 2 0.2 

30.5 : 2.3 

1.7&L 0.10 

24.0 L 1.7 

8.62 2.0 

2.2 L 0.3 

5.3 2 OS 

4.70 2 0.29 

9.02 f 0.52 

8.4 2. 0.5 

26.5 2 1.5 

10.1: OS 



. 

sample 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

CL 828-P & 830-p: Rain, 1.84 gal., 0.94” equiva- 
lent, collected 1010, October 31, 19% to 1030, 
November 17, 19%. 

CL 831-p: Snow, 0.535 gal., 0.27" equivalent, col- 
lected 1030, November 17, 1955 to 0949, November 21, 
1955. 

CL 837-p: Rain, O.l.47 gal., 0.07!? equivalent, col- 
lected 0949, November 21, 1955 to 0920, Nm~er 23, 
19%. - 

CL 840-P: Snow, 0.122 gal., 
collected 0920, November 23, 
ber 28, 1955. 

CL 871-P: Snow, 0.116 gal., 
collected 1055, November 28, 
ber 2, 1955. 

0.0621t equivalent, 
1955 to 1055, Novem- 

0.059t1 equivalent, 
1955 to 1100, Decem- 

CL 872-p: Snoq, 0.31 gal., 0.16" equivalent, col- 
lected 1100, December 2, 1955 to 1120, December 5, 
1955. 

CL 954-P: Sno:J, 0.15 gal., 0.077" equivalent, 
collected 1120, December 5, 19% to 0800, December 
21, 1955. 

CL 976-P: Snow, 0.082 gal., 0.0421~ equivalent, 
collected 0800, December 21, 1955 to 1115, 
January 16, 1956. 

21.0 2 1.0 

22.3 f 1.0 

36.0 f 4.7 

11.7 2 2.7 

28.6 f 3.4 

19.0 2 1.4 

53 2 7 

440 2 25 

* See discussion, "Test of Rain Collection 
Wthod," page 13 of this report. 

B. Insoluble Residue from Chicago Rains 

1. Insoluble residue from rain, CL 320: 1,82 gal,, 
0.93011 equivalent, colle&d December 24, 1954 
to Dece&er 27, 1954. The filtered insoluble 
residke was fused with sodium carbonate b3fore asaayo 

-L 

- Total Sr90 activity insoluble residue: 50.6 dpm 
Total Sr90 activity in solution: 49.2 2 0.5 dpm 

2. Insoluble residue from rain, CL 407 & 408: 0.71 gal.3 
0.361' equivalent, collected February 18, 1955 to 0900, 
February 21, 19SS. The filtered insoluble residue was 

fused with sodium carbonate before assay= 

Total Sr90 aativity insoluble residue: 0.7 + 0.1 dpm 
Total Sr90 activity in solution: 29.9 2 l.rdpm 



C: Washington, D. C.: Collected at the Naval Research 
Labol'atory. Samplesweretakenby directfall intogal- 
vanized tubs on the roof of one of the NRL buildings. 
The precipitation in inches is that reported by the local 
Veather Bureau station for the period of sample collection. 

1. CL 790: Rain, 2.40 gal,, 0.61", collected 2000, 
April ll, 1955 to 0400, April 12, 19% 

2, CL 791-P: Rain, 2.92 gal., 0.68", collected 0030 
to 1500, April l4, 19% 

3. CL 792: Rain, 0.845 gal., 0.21", collected 2315 
to 2400, April l4, 1955. 

4. CL 793-P: Rain, 1.60 gal., 0.23", collected 2100, 
April 21, 19% to 0245, April 22, ,195s. 

5, CL 794: Rain, 0.697 gal., 0.21w, collected 0415, 
April 24, 1955 to 0300, April 25, 29%. 

6, CL 795-P: Rain, 2.30 gal., 0.39", collected GOO, 
April 25, 1955 to 0700, April 26, 1955. 

7. CL 797: Rain, 0.771 gal., 0.19'1, collected 1630 
to 2030, May 20, 1955. 

8. CL 7980Pt Rain, 1.17 gal., 0.29", collected 1245 
to UO, by 22, 1955. 

D. Pittsburgh, Pemsylvania: Collected by the Nuclear 
Science and Engineering Corporation. Samples were taken 
by direct fall into galvanized tubs on the roof of the 
laboratory building. The precipitation in inches is that 
reported by the 1ocalVeather Bureau station for the 
pe&od of sample collection. 

1. CL 876-P: Rain, PL20-FM, 
lected 1200, July 10, 1955 

2. & 877-Pr Rain, PL21-RW, 
‘Xected 1000, July 19, 1955 

3. CL 878-P: Rain, PE22-RX, 
lected 1100, July 25, 1955 

4. CL 879-P: Rain, PG23-RW, 
lected 0900, July 28, 1955 

5. CL 961-P: Rajn, PL24=RVI,., 

2.47 gal., 0.48", ml- 
to 1000, July 19, 19!%. 

5.70 gal., 0.65", col- 
to 1100, July 25, 19%. 

4.40 gal., 0.60", col- 
to 0900, July 28,19!% 

1.98 gal., 0,18", col- 
to 1000, August 6, 1955. 

0.06 gal., o.m', col- . . 
lected 1000, August 6, 1955 to 1500, August 8, 1955. 

6. CL 962-P: Rain, PL25-R!Sl, 4.91 gal., 1.98", col- 
lected 1500, August 8, 1955 to 1630, August ll, 1955. 

34.3 f 1.4 

25.6 2 3.5 

39.0 2 1.7 

46.7 2 2.2 

195.0 2 4.3 

15.~ 2 0.6 

112.9 2 2.0 

1.92 2 0.22 

16.6 2 1.5 

18.8 2 1.4 

8.2 2 0.5 

8.7 2 1.0 

10.8 2 1.0 

5.% : 0.32 



7. 

8. 

u). 

11. 

12. 

U. 

U. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

Sample 

CL 982-p* Rain, PL26-RI?, 7.6 gal., 2.24", collec- 
ted 1630, August 11, 1955 to 1030, August 16, 19%. 

CL 983-p<_ Rain, PIF~~-RW, 4.0 gal., 1.71n, collec- 
ted 1030, August X6, 1955 to 1700, August 23, 1955. 

CL 963-P: Rain, PL-28~RW, 0.395 gal., 0.66", col- 
lected 1700, August 23, 1955 to 1600, August 31, 
1955. 

CL 964-P: Rain, ~~29.RW, 4.4 gal., 1.84”, cdlec- 

ted 1600, August 31, 1955 to September 28, 19%. 

CL 965-p: Rain, PG~O-RW, 2.0 gaI.., 0.76", collec- 
ted September 28, 19SS-to October 10, 19% 

CL 966-p: Rain, PL-~LJw, 3.9 gal., 1.32'*, collec- 
ted October 10, 1955 to October 18, 19% 

CL 984-P: Rain, PL32-RW, 0.465 gal,, 0.09", col- 
lected October 18, 19F;s to October 20, 19%. 

CL 985-p: Rain, PC33-m, 1.U gal., 0.4Zt1, collec- 
ted October 20, 1955 to 1615, October 24, 19%. 

CL 986-p: Rain, PL-~~-RW, 0.508 gal., 0.28", Cal- 
lected 1615, Octcber 24, 19% to 1700, 
1955. 

October 29, 

CL 987-P: Rain, PL3$RW, 0,715 gal., O.hO", col- 
lected 1700, October 29, 1955 to 0845, October 31, 
19%. 

CL 988-P: Rain, PL-36-M, 0.465 gal., 0.31", col- 
lected 0845, October 31, 1955 to 1630, November 12, 
19%. 

CL 989-p: Rain, PL37-RW, 0.402 gal., O&8", col- 
lected 1630, November l2, 19% to 1630, November 
11, 19%. 

CL 990.Pi Rain, PL38-Rl?, 6.18 gal., 2.25", col- 
lected 1630, November I&, 1955 to llO0, Nom&m 
21, 1955. 

CL 1032-P: Rain, PL-39-R'!& 2.06 gal., 0.355 
collected llO0; November 21, 19% to UOO, Decem- 
ber 3, 1955. 

CL 991-P: Rain, PGhO-RW, 0.0238 gal., O.OF, col- 
lw&ed l).$IO, December 3, 1955 to 1.400, December 14, 

l 

52 
dpm/g 
312 3 

83 2 5 

31.6 2 2.6 

9.75 f 0.59 

10.7 2 0.6 

U.2 2 0.6 

34.0 2 1.6 

16112 0.8 - 

50.5 2 2.5 

38.4 2 1,9 

60.0 2 2.9 

22.6 2 1.4 

4.43 2 0.19 

17.0 t 1.0 

3192 24 



sample 

22. CL 1033-P: Rain, PL41-EEW, 0.025 gal. O.O!?, 
-collected l.400, December l4, 1955 to Iloo, D~%x* 
her 24, 1955. 

53 

Ilpm/gal 

520 f 60 

23. CL 1066-p: Rain, PL42-RYi 
collected l.400, December 2 I 

4.34 gal., 2.63", 
, 1955 to 1600, February 

3, 1956. 

24. CL 1088-P: Rain, PL-43-Illil, 6.05 gala, 2elO"r 
collected 
13, 1956. 

1600, February 3, 1956 to 1000, February 

25. CL 1089-p: Rain, PL~~-R'#, 4.10 gal,, 2.95", col- 
lected 1000, February 13, 19% to J.400, February 
27, 1956. 

26. CL 1090-P: Rain, PL45=IP;N, 4.55 gal., 0.761'~ col- 
lected 1400, February 27, 1956 to March 6, 1956, 

27. CL 1091-P: Rain, PL-46-HET, 6.60 gal,, 3.13", c01- 
lected 1800, Esrch 6, 1956 to 1200, March 24, 1956. 

28. CL 1092-P: Rain, PL47=RW, 2.55 gal., 1.21", col- 
lected 1200, March 24, 1956 to 1000, April 1, 1956. 

VII. Flater Other than Precipitation 

A. CL 1093-P: Tap water, PG51-TW, 13.2 gal., Pittsburgh, 
Pennsylvania, collected by Nuclear Science and Engineer- 
ing Corporation, March 2, 1956 to March 13, 1956, 

B. CL 732: Sea water, surface sample, 40 liters, kJ.antic 
Ocean, collected at 48o49'N, 48°071t7, by U. S. Coast 
Guard, Station 5844, April 28, 1955. (Depth of thenno- 
cline -100 maters) 

29: 3 

16.9 2 la3 

32.2 + 1.9 

52 2 3 

28 2 2 

47 2 4 

1.33 f 0.14 

Total Srm Activity: 4.3 2 0.3 dpm 

-i 



VIII. Air Concentrtition 
Air filter samples provided by Mr. I. H. Blifford, Naval Research 
Laboratory, ?Yashington, D. C. Collections were made on Amy 
Chemical Corps Type V filters of 200 square inches area and of 
heavy asbestos fiber composition. 

A. Sr90 Surface Air Concentration, ?ffashin&on, D. C. 

CL No. 

20 

2ob 

201rB 

130 

9.4-P 

201iE 

204C 

201rF 

515-P. 

2otG 

2OhH3 

516-P 

895-P 

517-P 

896-P 

518-p 

897-P 

519-P 

898-P 

899-p 

520-P 

521-P 

Collection Period 

April S-8, 1953 

October 2-6, 1953 

October 6-9, 1953 

October 12-15, 1953 

April 3-5, 1954 

April 8-10, 1954 

April 9-11, 1954 

April 10-12, 1954 

April 120l4, 1954 

April 15-17, 1954 

April 17-19, 1954 

Apr. 294ay 1, 1954 

W 5-7, 1954 

Hay 11-13, 1954 

May 17-19, 1954 

May 24-26, 1954 

_;jjay 28-30, 1954 

.J&e 1-3, 1954 

June l4-17, 1954 

June 23-26, 1954 

July 16-17, 1954 

July 24-26, 1954 

(fxiz!$ DPM Sr90/106ft3 

4s 18.6 0.7 2 

1.7 41.12 3.0 

3.4 30.5 1.1 2 

.3.4 70 2 12 

2.92 912 7 

2.6 6.6 0.2 2 

1.7 1252 5 

3.4 258 6 2 

1.95 65.5 4.6 2 

3.7 1l.o z 0.5 

2.8 20.7 2 0.6 

3.0 32.2 2 2.6 

2.33 210 2 12 

2.76 31.3 f 2.2 

2.59 120: 7 

2.61 216 11 2 

3.80 1332 7 

2.90 68.3 4.1 2 

4.45 79 2 6 

3.79 512 3 

1.88 47.0 2.4 f 

2.56 73.5 2 5.2 
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No. CL 

522-P 

900-P 

901-P 

902-P 

903-p 

904-P 

905-P 

906-p 

907-P 

401-P 

~089p 

909-P 

910-P 

402-P 

L11-p 

412-P 

413-p 

913-p 

523-p 

524-p 

525-p 

526-p 

527-P 

9U-kp 

528-P 

529-p 

Collection Period 

July 26-29, 1954 

-ily 304ug. 2, l95& 

llugust 2-7, 1954 

@ust 7-9, 1954 

August 28-29, 1954 

October l-3, 1954 

October 5-8, 1954 

October 16-18, 1954 

October 26-28, 1954 

November l-3, 1954 

November 7-8, 1954 

Novetier 15-16, 1954 

November 22-24, 1954 

December l-2, 1954 

January 3-4, 1955 

February 5-6, 1955 

February 10-12, 19% 

February 17-18, 19% 

February 22-23, 1955 

-March 3-4, 1955 

.;TMarch 7-8, 1955 

March l3-l4, 1955 

March 16-17, 1955 

March 21-23, 1955 

March 22-23, 1955 

March 27-28, 1955 

Volume 
(ft3xlo-6~ 

3.66 

2995 

5.41 

2.92 

1.82 

3.39 

3.56 

2.69 

2.26 

2.9 

1.15 

1.28 

1.96 

1.6 

1.26 

1.7 

2.9 

1.51 

1.41 

1.76 

1.~4 

1.07 

1.62 

2.27 

1.74 

1.80 

DPM &0/106ft3 

48.0 2 3.9 

200210 

59 2 5 

210 f 13 

3802 25 

1122 7 

lo42 6 

198 2 11, 

2512 17 

1202 7 

2252 ti 

175 f 10 

194 3. 11 

103 4 4 

2812 6 

1272 5 

2412 10 

1912 11 

202211 

27og 

3942 20 

267 +_ 16 

310 2 15 

98 f. 7 

393 * 20 

24 t 5 



No, CL 

773-P 

77L-P 

775-P 

776-P 

777-P 

778-P 

779-P 

780-P 

917-P 

918-p 

919-P 

920-P 

921-P 

922-P 

923-P 

Collection Period 

April. 4-5, 1955 

April 11-12, 1955 

April 18-19, 19% 

April 25-26, ,195s 

kay 2-3, 1955 

May 10-11, 1955. 

May 17-18, 1955 

May 24-25, 19% 

June 1647, 1955 

August'%8, 1955 

August 12-16, 1955 

August 19-22, 1955 

August 26-29, 1955 

September 26-27, 1955 

Septetier 29-30, 1955 

(fX!i!, DPH Sr90/106ft3 

1.32 84 2 4 

1.93 71.5 2 3.3 

2.27 85 f 6 

1.82 22.5 2 1.4 

1.34 7092 52 

lS4 265 2 12 

1.37 478 2 16 

1.69 755 2 33 

1.U 710 f. 40 

3.0 300220 

4.!a 49 f 4 

3.5 124 2 6 

3.6 226 2 16 

lS3 158 2 9 

1.69, 124 + 8 

B. Sr90 Surface Air Concentration, Foreign Locations 
.There is considerable uncertainty in the air volumes of samples 
collected at Kodiak, T.A., Port Iyautey, F.M., and Yokosuka, Japan 
because the flow rate is not directly recorded. For the earliest 
reports of air filter data for these three locations, the rated flow 
rate timas the total collection period was taken as the, collected 
air volume. Because the flow rate falls off substantially as dust 
accumulates on the filter, those samples were overestimated in 
volux~~ and thus the reported air concentration data were too low. 
It is considered that a better estimate of their air volume is 
provided by the average Washington, D, C. volunrss for equivalent 
collection periods. On this basis, the relative air concentration 
data should be considerably improved, although their absolute 
value may be in error by as much as sod or so* All 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. A. 

CL No, 

92b-p:.. 

926-P 

925-P 

927-P 

928-P 

929-P 

930-P 

931-P 

932-P 

131 

205c 

205D2 

20% 

933-P 

931r-P 

935-P 

936-P 

937-P 

939-r 

9tlo-i 

403-P 

941-P 

404-P 

942-P 

43.4-P 

Collection Period 

May 270Jup 3, 1952 

June S-July 1, 1952 

June 11-17, 1952 

July 8-16, 1952 

July 24-29, 1952 

Aug. 29-Sept. 4, 1952 

Sept. 18-25, 1952 

October 9-16, 1952 _ 

October 23-30, 1952 

November 18-23, 1953 

February 9-15, 1954 

February 15-18, 1954 

February 18-22, 1954 

March 17-22, 1954 

April 19-26, 1954 

May 17-24, 1954 

June I&-21; 1954 

July 19-26, 1954 

September 24-26, 1954 

October G-18, 1954 

Oct. 3o-Nov. 1, 1954 

November 20-22, 1954 

December l-2, 1954 

December 16-19, 1954 

January l-2, 1955 

v01um3 
(ft3klo-6) 

Q4.4 

44.5 

-34.3 

-4.4 

~4.2 

-4.2 

~4.2 

d4.2 

r~4.2 

-4.2 

-4.3 

A~3.6 

-4.0 

d4.2 

-4.4 

-4.4 

-4.4 

-.,4.4 

J3.0 

~3.6 

-3.0 

J3.0 

Ml.9 

-3.6 

-1.9 

DPN Sr90/106ft3 

-4.8 

d6.7 

49.5 

-6.8 

rJ4.9 

41.1 

--cl.1 

L1.0 

0.7 2 0.2 

GO 

-27 

42.2 

-10 

~36 

-61 

d48 

-90 

431 

-35 

d6.1 

-*21 

-17 

-180 

474 

e240 



No. CL Collection Period 

LlS-P * February 1-2, 19% 

535-P &arch l-3, 1955 

781-P April l-3, 19% 

782-P April;O-May 2, 1955 

783-p June 30-July 1, 1955 

94-P August 5-7, 1955 

944-P September l-3, 1955 

2, Port Lyautey, F. 19. 

206B 

206C 

206D 

206A2 

206El 

405-P 

949-p 

406-P 

416-p 

530-P 

531-p 

532-p 

533-P 

784-P 

950-P 

785-P 

951-P 

July V-11, 1953 

July U-13, 1953 

July 13-16, 1953 

Sept, 30-Ott. 1, 1953 

November 2-9, 1953 

November 8-9, 1954 

November 21-22, 1954 

December 3-4, 1954 

January 4-6, 19% 

Feb. 28.kIarch 2, 1955 

Fkqch 6-8, 1955 

March 16-10, 1955 

.:Mmch 22-24, 19% 

April l-3, 1955 

April 15-17, 1955 

May l-3, w55 

IkY S-17, 19% 

786-P May 31.June 2, 1955 

(fxz?q 
-1.9 

-3.0 

-3.0 

d3.0 

w1.9 

43.0 

- 3.0 

DPM sr90/106ft3 

-230 

-71 

-200 

462 

~I.80 

453 

dl40 

J3.0 d1L 

43.0 44 

a~3.6 -15 

-1.9 d22 

44.4 426 

-1.9 d40 

-1.9 -180' 

-1.9 J200 

-3.0 -53 

-3.0 J500 

-3.0 -3390 

r33.0 ~280 

-3.0 @llO 

-c3;0 &390 

d3.0 J590 

-3.0. -640 

-3.0 -d50 

-3.0 Nl300 



CL No. 

95?-P 

9%P 

Collection Period 

June llr-16, 1955 

June 29~July 1, 1955 

3. Yokosuka, Japan 

417-P February l-3, 1955 

534-P March l-3, 1955 

787-P . April l-3, 19% 

788-P IW l-3, 1955 

789-P June l-3, 1955 

945-P Aw=t l-3, 1955 

946-P kugust 15-17, 1955 

947-P September 1-3, 1955 

948-P September 23-25, 1955 

-3.0 

M3.0 

-3.0 +o 

-3.0 400 

-3.0 -12 

-3.0 4270 

H3.0 JUO 

43.0 4 

-3.0 470 

rJ3.0 42 

-3.0 -70 

DPM Sr90/106ft3 

A310 

-130 

-L 



Biology and 

I. Human Bone 

60 

CHICAQO SUNSHINERESULTS, FINALLIST 
(Originally submitted to the Mvision of 
Medicine, USAEC, in letter report of &ust 3, $956) 

In all cases, date given corresponds to date of death 
or post-mortem. 

A. United States: Furnished by Dr. Shields krren, Cancer 
Research Institute, New England Deaconess Hospital, 
Boston, Massachusetts. 

1. 

2. 

3. 

4. 

5. 

6. 

CL 873-P: Combination of 2 samples, age range 
65-67 ye,ws, 49.9 g ash, 58.3 g Cc. 

aa A?60739, 67 yrs,, 
tibia and fibula. 

April 20, 1955, Massachusetts, 

b, #l61622, 65 yrs., l@y 25, 1955, Massachusetts, 
femur. 

CL 874-P: Combination of 3 samples, Lage range 71-78 
years, 306.2 e ash, 121.8 g Ca. 

a. #161203, 71 ns., May 10, 
femur ,uld tibia shanks. 

br #i612o5, 72 yrs., Hay 10, 
femur and tibia shanks. 

cq #x61526, 78 y~se) IQ~Y a, 
femur and tibia shanks. 

1955, Massachusetts, 

1955, Siassachusotts, 

1955, Massachusetts, 

CL 1159-P: Age h years, Now York, #162471, July 
5, 1955, left tibia, 66.5 g ash, 5.85 Q Ca. 

CL llS4-P: Age 13 years, W. titan, ZG.ne, 
A-56-13, JLanuary 1.6, 1956, rib and vertebral 
frapts, 17.50 g ash, 6.64 g Ca. 

CL l-T46TPr Age 2 9/12 years, Lowiston, IW.no, 
A-56-16, Jamary 18, 1956, rib and vertebral 
fragments, 8.86 g ash, 3.32 g Ca. 

CL 1155-P: Age 13 7/12 
setts, A-56-20, Januq 
frwents, 19.35 g ash, 

years, Norfolk, Massachu- 
26 1956, rib and vertebral 
7.67 E Ca, 

Sunshine Units 

. 

0.026 2 0,005 

0.020 I! 0,005 

2.26 2 0.16 

O.l4 2 0.01 

0.54 t 0.05 

. 

0.36 t 0.03 

.- 
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Sample sunshine units 

0.l4 t 0.02 7. CLllSL-Pt Combination of 2 samples, ago range 
7-10 years, 19.34 g ash, 6.62 g Ca. 

a. ~-56-&l, 7 8/12 yrs,, Feb. 22, 1956, Concord, 
ftissachusetts, rib and vertebral fragments. 

b. ~-56-26, 9 lo/12 yrs., Feb. 3, 1956, Brighton, 
Massachusetts, rib and vertebral fragments. 

8, CL I.&?-P: Combination of 2 samples, age range 
3-4 

a. 

b. 

y&m, 1.4.34 g ash, 5.15 g Ca. _ _- - 

A-56-25, -3 0112 yrseS Feb. 3, 1956, Nor-wood, 
Massachusetts, vertebral fragments. 

a-56-46, 3 lo/12 VS~, Feb. 23, 1956, Needham, 
Massachusetts, vertebral fragments. 

9. CL U&.-P: Combination of 2 samples, age range 
3-6 days, 9.96 g ash, 3.78 e Ca. 

ar A-56-43, 3 days, Feb. 23, 1956, Boston, 
Nnssachusotts, rib and vertebral fragments. 

b, ~-56-35, 6 days, Feb. 16, 1956,~nq Massn- 
chusetts, rib and vertebral fragments. 

10. CL 1150-P: Combination of 2 samples, age range 
7-7+ yews, 24.8 g ash, 8.23 g Cao 

ar A-56-51, 7 8/12 ps*, Feb. 29, 1956, Canton, 
Massachusetts, rib and vortcbral fragments. 

b. Barbara &nn, 7$yrs ., ecrrly 1956, Wallingford, 
Connecticut, rib 2nd vertebral fzxagments. 

l_l; CL ll4S;-P: Combination of 3 samples, age range 
1 to 2 8/12 years, 21.65 g ash, 9.29 6 Cae 

0.32 f 0.03 

o&b 2 0.05 

0.095 2 0.011 

a. -A-56-37, 1 3/12 yrs.$ Feb. 17, 1956, Warrick, 
-LRhode Island, scalp, rib and vertebral fragments. 

b. n-56-64, 1 S/12 yrs,, 
Adams, Fmssachusetts, 
fragments. 

Xarch 10, 1956, North 
scalp, rib and vertebral 

C* A-56-31, 2 8/12 yrso9 early 1956, Natick, 
Massachusetts, scalp, rib and vertebral fragments. 

0.96 2 0.07 



12. CL ll@-PC 
4 to 4 2112 

SslIgIle 

Cmbimtion of 2 samples; age range 
pm, 18.08 g ash, 5.83 & Cs. 

ew A&-40, 4 yrs.# Feb. 19, 1956,. Massachuseld, 
rib and vertebral fragments. 

b. a-56-75 4 2112 grso, Narch 26, 1956, Hyannis, 
Massachusetts, rib and vertebral fragments. 

l3. CL u3-P: Combination of 2 SmpleS, age rwe 

5 weeks to 5 months, 12.ll g ash, 4.17 .& Ca. 

am A-56-71, 5 wks., March 20, 1956, Hummock, 
Massachusetts, scdp, rib and vertebral 
fragments. 

b. A-56-47, 5 moo, Feb. 25, 1956, Waltham, Massa- 
chusetts, scalp, rib and vertebral fra@nents. 

I&, CL U&y-P: Combination of 3 scampUs, age range 
4-&7 years, 29.1 g ash, 10.92 g Ca. 

a. 

b. 

C* 

15. CL 

~-56-49, 4 S/12 yrse, Feb. 29, 1956, Burling~ 
ton, Vermont, rib and vertebral fragments. 

A-56-87, 5 lo/12 ~5.~ Apr. 17, 1956, Fa 
Haven, Vermont, rib and vertebral fragments. 

A-56-27, 6 11/12 yrs*, Feb. 3, 1356, Barre, 
Vermont, rib =and vertebral fragments. 

ll42-P:_ Ccmbination of 2 sa@es, age range 
7-y days, 6.42 g ash, 2.28 g Ca* 

a. h-56-54, 7 days, Narch 3, 1956, Brockton, 
Massachusetts, rib mi vertebral frAgments. 

b. A-56&1, y ws, March 7, 1~56,~Nowton, Massa- 
chusetts, rib and vertebral fragments. 

-i 
16. CL 1 1158-~$ Age 3 8/12 years, Ntiw Orleans, Louisi- 

ana, iLo56-57, March 5;, 1.956, vertcbzxl fragments, 
4.21 g ash, 2Al g Ca. 

l.7. ._ _ CL 1157-P: Age 19 years, Woonsocket, Rhode Island 

62 

Sunshine Units 

oa7 2 0.01 

1.13 t 0.12 

0.21 t 0.03 

0.47 2 0.04 

0.29 2 0.04 

0.060 t 0.009 

. 

A-56-61, March 8, 1956, rib and vertcbrc& fragments, 
25.4 g ash, 9.24 g Ca. 



saiiDlc 

18, CL 1144-P: Combination of 

63 

Sunshine Units 

2 samples, cge range 0.60 2. 0.05 
&7 months, 19.15 g ash, 7.15 g Ca. 

a; A-56-87, 6 Ino*, Apr. 13, 1356, Netrport, Rhode 
Island, scdp, rib 2nd vertebral fragments. 

b. A-56-56, 7 mo*, Xarch 5, 1956, Boston, Massa- 
chusetts, scalp, rib and vertebral fragments. 

19. CL 1153-P: Combination of 3 samples, age range 0.051 2 0.006 
12-13 years, 37& g ash, 13.85 g Cr. 

a. Donna Rice, 12 :ms,, early 1956, Athol, Hassa- 
chusetts, rib and vcrtcbral fragments, 

b. s-56-95, 12 4/12 yrse, Apr. 23, 1956, Haverhill, 
Wassachusetts, rib and vertebral fragments. 

c. s-56-59, 13 yrs., March 7, 1956, Boston, Mcssa.r 
chusetts, rib and vertebral fragments. 

20. c~ 1156-r: Comb~~=rtion of 2 samples, age range 0,056 t 0.008 
14-15 years, 39.0 g ash, 14.72 g Ca. 

a, A-56-94, 14.3/12 yrs., Apr. 24, 1956, Wxitins- 
viple, Wssachusetts, rib and vertebral fragments. 

b. A-56-65, 15 yrs., March 13, 1956, Greenwood, 
Massachusetts, rib and vertebral fragments. 

21. CL ll52-P: Combination of 2 samples, age range o.l4 t 0.02 

lO$-l.l* years, 24.5 g ash, 9.03 g Ca. 

a+ a-56=80, 10 5;/12 ns,, Apr. 2, 1956, Norwich, 
Connecticut, rib, sternum and vortcbral frag- 
ments. 

b, ~-56-84, I3 4/12 yrs*, Apr. 6, 1956, i?orwood, 
Massachusetts, rib,' stwnwn and vwtebral 

1 fra@ents. 

-L 
B, Foreign _ 

7 -b CL 765-P: Age 56 years, Fel%&&i.a, Minas 0.037 fi 0.017 
Gerais, Brazil, furnished by Dr. Jairo Caxara, 
Departamento de Anatomia, Faculdade de Ncclicina, 
Universridade de I%Lnas Gemis, Bela Horizonte, 
Brzeil, collection erraged by Dr. R. B. Matson, 
Rockefeller Foundation, Rio do Janeiro, Brazil., 
August 1, 1755, 25.5 g ash, 7.29 g Ca. 



Sample SunshineUnits 

2. CL &C-P: Age 29 years, Brasil,furnished by Dr. 0.50 2 0.05 
Shields Warren, Cancer Research Institute, New 4 
EQland Deaconess Hospital, Boston, Massachusetts, 
James Tussin, vertebral fragments, 7.15 g ash, 
2.197 g Cr. : 

II. Animal Bone 

A. CL ll62-P: Lamb bones, age 6 months, Los Banos, 
Philippines, furnished by Dr. Lyle T, Alexander, 
U. S. Department of Agriculture, Beltsville, Msryland, 
Belts-e #56506, 
61.36 g Ca. 

killed fipril 30, 1956, 16s.5 g ash, 

1.90 2 0.u. 

III. Milk 

A. United St&es: F'resh E5lk from Chicago Dairies 

1, CL 1071-P: Pure Milk Association, purchased 
May 7, 1956, 22.6 g ash, 3.64 g C2. 

1.65 t 0.n 

B. Foreign 

1. 

2. 

3. 

4. 

Iv. soil 

CL 1101-P: "Vigor1 powdered, Sao Paula, Brazil, 
hltsvllle #56449, furnished by Dr. Lyle T. 
Alexander, U.S. Department of Agriculture, 
Beltsville, &ryland, 19.94 g ash, 4.1.4 Q Ca. 

0.90 2 0.06 

CL 1131-P: Nestle powdered whole, Magdelena, 
Argentina, Beltme #6476, furnished by Dr. 
Lyle T. uemder, SO.0 g ash, 10.9 g Ca. 

2.72 t 0.15 

CL 1132-P: Powdered whole, Trenque Lauquen, 
Argentina, Beltsville #!%&7?, furnished by Dr. 
Lyle T. Alexander, 52.6 g ash, 9.20 g Ca. 

1.22 2 o.ll 

CL ll33-P: Powdered skim, Trenque Lauquen, 

Argentina, Beltsville I&6478, furnished by Dr. 
Lw.Tg Alexander, 6b.3 g ash, 10.73 g Ca. 

1.00 t 0.08 

-i 

A. Furnished by Dr. Lyle T. tiexander, Soil Survey 
Laboratory, U.S. Department of Agriculture, Belts- 
ville,Moryland 

. 

I.. CL =6L-P: oslo, Norway, Beltsville $55781, 1.20 2 0.10 
.* 

December 6, 1954, 
4 lbs. soil, O-2" 

electrodicolysis extraction of 
depth, 19.29 g 

olcide, 5.16 g Ca. 
oxalate, 7.23 g 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

CL 1166-3: Oslo, NOIW~, Bcltsville #55783, 
December_6, 1954, el.ectrodi+ysis extraction of 4 
Us. soil, O-2" depth, 17.44 g o=late,.6& g 
oxide, 4.76 g Cr. 

CL 1167-p: Aden, Saudi Arabia, Beltsvllle #%787, 
February 1955, olactrodjalysis extraction of 4 15s. 
soil, 0-4Jt depth, 3.84 g ox&ate, 1.49 g oxide, 
1.06 g Ca. 

CL 1168.Pt Madras, India, Beltsville #!%79O Pebru- 
ary l.4, 1955, e?.ectrodialysis extraction of I lbs. 
soil, O-kn depth, 6.73 g oxalzte, 2.60 g oxide, 1.86 
g Ce. 

CL 1169-~0 M&W, ~ncdir, Beltsville #5579& 
February 14, 1955, electrodkalysis extraction of 4 
lbs. soil, 0w4n depth, 4.00 g o-ate, 1.54 g oxide, 
1.10 g Ca, (less 1 g Ca added during last step of 
electrodialysis procedure). 

CL 1163-R Durban, Natal, South Afkica, Beltsvillo 
fi5778, February 15, 1955, electrodialysis extrac-, 
tion of 4 lbs, soil, 04'; depth, 5.74 g oxalate, 
2.18 g oxide, 1.56 g Ca, (less 1 g Ca added during 
last step of electrodiclysis procedure). 

CL 1170-P: Perth, AustraJiz, BeltsviXte &5839# 
February 15, 1955, electrodialysis &w&ion of 
4 lbs, soil, O-4" depth, 4.49 g oxalate,&72 g 
oxide, 1.23 g Co (less 1 g Cc added during last 
step of electroditiysis procedure). 

V, Precipit+tion 
Samph~ collected by Nuclear ScienOe and Engineering 
Cormon, Pittsburgh, Zonnsylvania~ 

A. CL 1171-P: kin, PL-L~-Rw, 4.3. gtd.., 1,80", collected 
1000, April 1, l956to 0900, April 7, 1956. 

B. CL SL72-7: kin, APL-49-IW, 1,78 gal., 0.87", collected 
0900, April 7, 1956 to 1130, AiJril 21, WI%, 

CL ll65-P: osio, 
December 6, 1954, 
4lbs. soil, O-2" 
&de, 6.30 g Car 

Norway, Beltwille $55782, 
electrodi~~ysis extraction of 
depth, 23.06 g owlate, 8.82 g 

0.69 t 0.09 

4.5 zJo.5 

36 2 2 

15.0 2 0.08 

14.7 2 1.1 
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. dp&al 

c, a UT>P: Rain, PL-%-Rw, 3.46 gal,, 1.50”, collected la 2 4 
1130, April 21, 1956 to 2000, APfl 30, 19%. 

D, CI, fi74-p: ~a, PL-~~JM, 2.29 gal.., 2.63", co11ected 89 t 5 
2000, A~U 30, 1956 to 2000, HEY 1.4, 13%. 

E. CL U75-i?: Rzin, PL-!%=?, 
2000, ray 14, 1956 to 2m, 

F. CL 1176.3: Rain, ?L-St+ 
2000, w 28, 1956 to 1600, 

G. CL 1177-F: Rain, PL-ss-& 
1800, my 31, 1956 to 2000, 

H. ‘CL 1178-P: Rain, PL-%-RW, 
2000, June 4, 19% to 1000, 

VI. Irrigation Water 

5.23 &a.., 2,575 collected 74 2 3 
my 28, 1956., 

0,40 g2.i;; 0.38”~ collected 38 2 3 
my 31, 1956. 

1.46 g&, 0.8blf, collected 66 f 3 
June 4, 1956, 

3.41, gal., collected 
Juno 15, 1956. 

57 2 3 

A. CL 981-P: 4.84 d. 8 ,, Bmwley, Caifornia, furnished 1.5 2 0.7: 
by Edward Noble, Southwestern Irrigation Field Station, 
Brawley, CAAfornM, collection arrcangod by Dr. L, T. 
Aloxcmdor, January 5, 15'56, 

VII. Antxrctic Snow Cores, 1956 
collected by E. E. Good&, IJ. S. G&her h-eauo 

v01ulilc 
cL# Depth LocatioF* (l.ars) dpm/liter 

llo2 o-5" Mckrdo Sound 7.90 14.3 2 1.4 

Ilo3 S-lln n !I 7.92 1.1 2 0.1 

1117 O-6" Kainan Bay 7,69 1.9 2 o,2 

~8 6-12R II n 7r19 1.7 2 0.2 

XL9 12-18" 11 It 7.00 0.40 f 0.08 

1120 -=-f&24” n # 7100 0.2 

SL23 36_421( 11 n 6.90 0.2 

* Notes: Kc&urdo Sound: Location: 7'?051rS, 166'35lE 
Collection Date: March 7, 1956 

KainmBay: Location: 783ofS, 162'3OtW 
Callaction Date: January 1, 19% 

. 

. 

.J 



Sample 

pIu; Surface Air Concentration 
bir filter samples provided by Nr. I. H. Blifford, 
Naval Research Laboratory, Washington, D. C. 

A. Air 

1. 

2. 

3. 

B, Nr 

1. 

C. Air 

1. 

2. 

3. 

4. 

filters, Washington, D. C. 

CL 916-P: Collected 
3.17 x.lO6ft3, total 

June 8-10, 1955, volume 
dpm 66 t 5. 

CL 1052-P: Six small filters, c llected 
February 23-28, 1955, 0,258 x 10 ft3 total g 
air volume. 

filters, Kodiak, Alaska 

CL 938-P: Collected August 16-23, 1954, 
-4.4x 106i?t3. 

filters, Pearl Harbor, T, W, 

CL 1053-P: Fifteen small filt rs collected 
January l-20, 1954, 0.645 x lO& total &r 
volume. 

CL 10%-P: 'Ten small filters, collected 
Jamxu-y 21-31, 1954, 0,43 x lo%%3 total air 
volume. 

CL loss-P: Twelve small filtegs, collected 
February l-lk, 1954, 0,52 x 10 ft3 total air 
volume. 

CL 1056-P: Twelve smrrll filter 
E 

collected 
February 15-28, 1954, 0,52 x 10 kt3 total air 
volume. 
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dmAo6rt3 

us t 7 

212 2 

--33 

34.0 2 4s 

51.9 2 6.0 

Ii6 2 4.8 

25.4 t 3.8 ' 

-i 


