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I: General Sumnary 

1, !Che highest Sr9O activity ye t  recorded is 6.7 S.U. 3n an 

-* 

i n d i ~ l d ~ a l  from bancower B.c.. . 

2. Tbe regional differences can not y e t  be defined on t b  bas- - 

of the Uzzited data so far available. 

3. The average person has less than 0.1 S.U. in'his skeleton. 

be The general curve of Sr90 VS. age shows a ten fold increase 

in the  yomger age group ($10) but the individuals may depart 

radicaw from this. Same children have less than 0.1 S.U. whereas 

acme people A over 30, even one 70, show Sr9O concentration considerabw 

above 0.1 S,U.* h 
0 
a 5. It is essent ia l  t o  determine the reason f o r  the  high values 

and t o  p b  a sampling program which w i l l  include more of these. It 

appears t h a t  the average Sr90 concentration in a population Kin 

< - w  
N 

1ox-r than some individuals by factors  of t e n  or moree 

Strontium in Hman Bone 

riew emission spectrographic technique for the direct  analysis 

bone ash has been developed which yields good p rec i s ioa  

Total of 227 human bones from all over the  world have been 

": "r 

aralyzed and show no correlation with age, bone or sex. 

3. There are regional variations d o d t l e s s  dependent on crustal 

abundaxe for that area. 

b. Tbe human body selectively discrimlnates against  Sr by a factor 

_ . _ -  

chemical t r a c e r  experiments Kith animals and the present s t r o n t i m  

of 10 over its natuaral environment. This is consistent with bio- 

metabolic st*. 
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5. Becauae apatite generally accepts s t r o n t i m ,  I t  is suggested 

that jn the process of fossfflzation the strontium content might 

b r e a s e  with t& giving a m u  method for the re la t ive  chronology 

of fossil bane. 
- .  

60 The data accumulated t o  date show no correlation.between Sr90 

and total Strontium present in human bone. ' 

C. Radios in Euman Bone 

1, Although widely distributed geographicam, resul ts  obtained 

~ 1 1  several dozen specimens show the average radium content of h w  

borie to bF a factor of 5 lower than previously reported. If I t h i s  is 

generally true the dose from SrgO in young people is already con- 

siderzblg l a r g e r  than for  natural radium. 

2. The radium concentrations are  characterist ic of the geographical 

loca l i ty .  

0 3, There is no obvious correlation between radium and the  SI? 

content of human bone. This is expected on geochemical grounds. 

4. !i'kiere might be a correlation between radium and stable s t r o n t i m  

sinca. grani te  rocks have higher Sr/Ca and M/Ca r a t io s  and basa l t ic  

rocks h e r .  Therefore if the d i e t  directly reflected the re la t ive  

cczcentration th i s  correlation would be found. 

not a w ; r t  -from- "these. results. 

D, ," Metabollsm in Ruclans 

1, The fRchiques used gave a precision of  better than 5% for the 
, -  cZLS 2nd Sr85 assay. 

2. Cabs and Sr8s are rapidly distributed through the body following 

*trave nors administration. 

Q O Q 2 2 b t  - 
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I: General S- [C&t*d) 

3. Tbe biologi&l half W e  of ds in t b s u e  is about 7-U daYa 
.4 

over a two  m t h  interval, whereas the biological half W e  5.n bones 

53 a t  lead 50 days at the outset but probabu increases rag- after 

the 2dt-X period of adjustment. 

~ 

, 

4. % b i o l o g i a l  x f e  for caL5 f~ consistently higher than 

tbt for Srss, 

5. A r?easarable quantitr of Cab5 is found in both bone and soft  

tissae 32 ncllths after administration (Le,, one half  t h a t  after _-  
m o n t h ) ,  A 

6 .  W plrrichment factor in favor of calcim is somewhat greater  

for bme tkz sc f t  tissue, In fact soft tissues typicalls show an 

enrick=st ill favor of strontium in the ea r l s  phase a f t e r  administration 

but dti&tela, af t e r  39 and 65 days show a calcium enrichment. The 

fractiomticr.  a g a - h t  strontium in  bone a f te r  a month or  SO appears 

t o  be aSoLt 22, 

7,  re s F c i p i c  activity of calcium(i,e, uc ~!~@&EQ~IWS) as 

w e n  2s tk? concentration of ~$S/gm. calcium is greater for tissue 

thu: fcr taris and is  also greater for outer layers of bone than for  

the irnc k e r s ,  Tke specific act ivi ty  is also greater for the net- 

abolic2l2y active banes l ike  vertebra and sternum than for the long 

bo-s sack a f e m u r  and humerus. PAb is intermediate and hence iS a 

rezsmbb svnple of the Sr90 act ivi ty  of a particular human. 

u). S e r c t e  portions of the same organ may vary by as much as 

a faAor of two. hcal inhomogeneity ap2ears t o  be the rule although 

the value for an individual changes regu3arI.y with t k e .  
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- _  E. S o i l  Program (New York Area) - -- - - -  --_ - .. 
I. 

L SrW ana~yses in soil haw a precision of bet ter  than 5%* 
2. Samples taken a few fee t  away *om each other nay 

_ _  ---I 

by a 

fact& of two, - 

3. Total base exchangeable Srw can be obtained from succes&ive 
- 4  armnonim acetate leaches or a s i n g q  6N HC1 leach. 

ha 3@ of the Sr90 is not in bask-exchangeable fo rno  

5. In most cases cod, of the Sr9q is & 0-2". 
6 .  The Hew York area has an ave4age t o t a l  integrated Srm falloUt 

of 320 dpn/ftz. 
4 

7, The I!ew York area s o i l  shows an average of 70 Sunshine Units and 

a range f r o m  1.7 t o  234 in the depth of 0-2". Thus the average f o r  t.Uled 

fields should be about I2 Sunshine Units yielding plants with about 

6 sunshine Units interna-. 

8. By carefully selecting and n M n g  10-20 soil samples f r o m  an 

area it is possible t o  make a single measurement and determine the 

t o t a l  inbgra ted  fallout i n  the area t o  Within 
-- A 

F. Leaf Retention Program 

1. The relative dosage of Sr89: BafiO: Iul: 390 frm the surface 

of clover at Norfolk or Charlestcn under the conditians of maximm 

fa l lout  are 160:100:2LO:5000e 

2. Tbe Sr90 is largely inside the plants having come f r a  the soil .  

These plants contain 3-% Sunshine Units. 

3. -re was no significant geographic effect  f o r  the series on 

a whole, however, for a given cloud there may have been a difference 

of a factor of two. 

0 0 0 2 2 8 3  
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_- I -  .1 I: General Summary (Can't) 

4. Clover picks UJI w c e  as much fallout debrie as oats due t o  the large 

surface area. 

5. The fal lout  is localized i n  hot particles. 

---4 6. The surface contamination will become increasingly Unimportant, 

already during a test series i n  Nevada the greatest hazard t o  eating unwashed 

vegetation i n  the ezstern United States has resulted from internal s?, 

- 1  

7. Milk from w s s  grazing i n  the eastern United States during a Nevada 

131 test  series will get a negligible quantity of I . 
4 

G. Specific ActivLty of Vegetation i n  a Field of Known Sr W/Ca 

I n  a f ie ld  xhere the s o i l  had a consistent value of 4 5  f 5 Sunshine U n i t s ,  

a grass called Broozedge was analyzed f o r  its SrW/Ca ratio. A value Of 152 * 
S.U. (Internal srw) indicates that the plant l i ves  i n  an average envbwment Of 

'- 

300 s , U .  since most vegetation is knam t o  discriminate against strontium by a 

factor  of a p p r o m t e l y  two. 

such vegetation may be a means whereby material of a high S p / C a  r a t i o  can be 

. 
The high number of Sunshine Units suggests that 

introduced into the body. 

t o  the wor ld4de  average, people who are  primarily vegetarians could in principle 

Since the New Pork area has a t o t a l  f a l l o u t  S % d . b r  

be getting a consistent d ie t  of over 100 S, U. at the prese-cHIvs 

H. Miscellaneous 
---__ 

1. Atlantic 3cean water coEtains negligible S.U. 'of Sz? and the surface 

l i f e  will probabLy x v e r  comtitute a hazard, 

carried by surface currents neither ocean water o r  f i sh  appear f r u i t f u l  SWleS 

f o r  Sr9O analysis for  the purpose of Project Sunsbrine. 

&cept for close-in fallout 
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- 1 
I t  General SummaW (Cant t d l  

t 

2. b i n  xater is higher in SrW than surface or tap Water. 

3& There is a general increaie in both Sr9O and H? in the rain of , 

' C  

. 

Ymch 19% but in d e t a i l  there is no correlation suggesting that these 

isotopea do not come from the same source. 
- -d 

b. The soil sample taken by Beltsville in connection with the S p a  

1955 Leaf Pztention Program do not shm obvious correlation with 

exposure. 

5. Anhzl bones show a progressive increase in Sr90 content with - 

time3 skeep are  higher than calves; United States is higher than Europe. 

6 .  Dam products also show an increase with time. Where they are the 

only hpork.int  calcium source in the  diet  the human population will 

show about one-tenth the Sunshine Units of Sr9O a s  the dairy foods. 

7. P ~ a n  thyroids from autopsies taken during the Spring 19% series 

shmed occassional s l i gh t  traces of ml from fa l lou t  uptake. Except 

f o r  a f e w  sanples from Vancouver, B.C., the  levels  of dosage per gram 

organ were xuch less than the Sr90 equivalent of 0.1 S.U.. 

0 0 0 2 2 b S  - 
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doctors at the v v i o u s  sampling stations has resulted in a collection of over 

1300 human bone s q l e s  from twenty-six locations, Table 11-1 shows the present 

distribution af sapling stations, Table 11-2 lists the samples that have already 

IJestwood, fJ. J, Sd the Nuclear Science and Engineering Corp,, Pittsbwgh, Pa. 

Table II-3 gives the preliminary data on human bone samples submitted by the 

c m e r c i a l  assay hbora to r i e s  and 11-7 the ear l ier  data obtained a t  Lamont, 

Table II-4 shws f i e  collection stations, Table U=s and 6 describe the s o i l  
r*. 

and food sanples s-ibmitted from these stations, 

Since only a small fraction of the 600 samples t o  be analyzed have been 

reported u l d  s b s  there  is evidence of contamination i n  some of the N S C  

measurements,m d e a i l e d  discussion is warranted at this time, 

desirable to c o q l e t e  the  soil and food analyses on the samples which are just 

n m  coming in frol the worldwide network before such a discussion, With e s E e  

limitations, h o x i r ,  some preliminary conclusions may be drawn. 

It would a l s o  be 

1, 

19% 

2, "here is a t e n  fold increase i n  the S p  concentration in young (s-lO.YT6.) 

people mer %at in people older than 30. 

general + z e d  only,  

3. 

The zver=e person has l e s s  than 0.1 Sunshine Units in his bones in 

This statement reflects t he  

&e y0-w people also have less than O.f,S.U,. Same older people 
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have much more fhzn O,I,S,U,, Although the consistent- high values f o r  the 

Venezuelan samples reported by IISEC are suspect, there are enough others t o  
--- 

s u p p d i  this conclusion, It is clear therefore that individual diet and age 

are both primary factors. 

4, The highest !@ a c t i A t y  so far recorded was 6.6 S, U, in an individual 

f r o m  Vancower., 

5. There may be zegional differences but the data are not definitive at this 

_ -  
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.. Brazil - .  

Sample No. 

B-1022 

B-1270 

B-1268 

B-1018 

B-1080 

B-1266 

8-1289 

B-1082 
.. 

E129b 

B-1269 

~ 1 2 8 6  

B-1302 

B-1288 

B-1275 
Q 

a B-1299 
p3 

B-1301 

B-P 95 oc, 

RE77 

4 

sex 
Fema'fe 

Male 

Male 

Female 

Male 

Male 

Male 

Male 

Hale 

Hale 

Female 

Male 

Male 

Ikle 

N a l  e 

Ifmle 

Male 

' Female 

Female 

ll/a /5s 

8/16/55 

10/10/55 

9/10/55 

8/11/55 

U/16/55 

9/29/55 

7/31/55 

12/7/55 

10/6/!% 

12/22/55 

12/L/55 

12/6/55 

8/11/55 

1/23/56 

8/26/55 

1/1k/56 

1/3/56 

1/18/56 

8/29 1% 
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Brazil 

sample No. 

B-lOlt  

B-1290 
-A 

B-1073 

B-1016 

B - 2 -  

B-1017 

* B-3.298 

5-99? 

B-1296 

4 

B-12 74 
B-1267 

B-12 65 

B-12 61) 

B-1263 

B-12 87 

B-1023 

B=S 85 

B-?2 St 

B-1283 

B-1271 

&XI87 

Sex 

Female 

Female 

Female 

Fern& 

Fem'ie 

- 

Female 

Female 

Female 

Ferde 

Female 

Female 

Female 

PZe 

Mal3 

%le 

Yale 

Female 

Female 

Hale 

Female 

Female 

Date of Death . 

11/6/55 

9/6/55 

12/9/55 

11/8/S5 

8/18/55 

ll/l4/55 

1/11/56 . 

l/lO/% 

1/4/56 

s/s/5s 
8/22/55 

,- ARCHIVES 



1.. Human Bone Sanplee 

Sex . 

Female 

- 
B-1083 

4-1078 Female 

B-1300 Male 

B-1021 Male 

B-I2 62 Male 

Male 

Female 

B-'1020 Female 

Fern& 

Male 

Male 

Male 

Male 

Male 

Male 

Male 

a 


