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There has been continuing interest in historical fal- 
lout data (DAAG 1987; Black and Potter 1986; Haylin 
1988; Stevens et al. 1990). We have previously pub- 
lished data concerning the concentrations of fallout 
radioactive 131I in the thyroid glands of cattle from 
the Nevada Test Site and from commercial slaughter 
cattle (Blincoe 1960; Blincoe and Bohman 1962a, 1962b, 
1964, 1969, 1970; Blincoe et al. 1964). These data 
showed that bovine thyroid 131I was an effective moni- 
tor of both local and worldwide fresh nuclear fallout. 
This paper extends our data on commercial slaughter 
cattle from western Nevada through early 1969. 

METHODS AND MATERIALS 

Thyroid glands from c a t t l e  coming to commercial s laugh- 
t e r  were collected from a abattoir in Yerington, 
Nevada, before June 1966 and later from the University 
of Nevada Reno facility in Reno, Nevada. The cattle 
supply to these facilities was almost exclusively from 
local sources. Cattle had generally spent the last few 
months before slaughter within 20 km of these two 
cities and in the environment of the western Great 
Basin. The collection o$ the glands and their prepara- 
tion f o r  r a d i o i o d i n e  assay was described p r e v i o u s l y  
(Bl incoe et a l .  1964). 

Four gram samples of fresh thyroid tissue were measured 
in each of two well-type, solid-crystal NaI(TI) scin- 
tillation counters, single-channel pulse height analyz- 
ers and sealers. The measurement of 131I in the thyroid 
glands has been described (Blincoe et al. 1964). All 
data was decay corrected to the data of slaughter. 

Send r e p r i n t  requests to  C l i f t o n  Bl incoe at  the above 
address. 
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A l l  data concerning nuclear detonat ions are from pub- 
l i shed  l i s t i n g s  (81asstone, 1964~ U. S. Atomic Energy 
Commission, Commission, 1968) or news  sources. The 
l oca t i ons  of nuclear weapons t e s t s  are given in Glas- 
stone (1964) except f o r  the French t e s t s  in  the south 
P a c i f i c  and Chinese t e s t s  in  western China (PRC). 

RESULTS AND DISCUSSION 

Data are reported as becquerels per gram of f resh t i s -  
sue (Bq/g). The a n a l y t i c a l  e r r o r ,  as determined by 
dup l i ca te  sample measurements was repor ted to  be • 
0.026 Bq/g (Bl incoe and Bohman 1970). 

The data are p l o t t e d  in  Figure I .  Several occurrences 
of data g rea te r  than 0.08 Bq/g were noted (Table 1). 
These concent ra t ions  were th ree  t imes the standard 
d e v i a t i o n s  of measurement of r a d i o i o d i n e  and were thus 
considered s i g n i f i c a n t .  

The same ins t rumenta t ion  used in a l l  our prev ious 131I 
s tud ies  was used in t h i s  study and measurements were by 
the same personnel as in p r e v i o u s l y  publ ished s tud ies .  
For some t ime per iods,  measurements repor ted here were 
made wh i le  c o l l e c t i n g  p r e v i o u s l y  reported data. The 
sampling schedule was determined by publ ished nuclear 
weapons t e s t s  r epo r t s ,  a v a i l a b i l i t y  of samples and per -  
sonnel, e t c .  

Known re leases  of 131I to  the atmosphere which appear 
to  be r e l a t e d  to  the higher concent ra t ions  of t h y r o i d  
r a d i o i o d i n e  are given in Table 1. A concent ra t ion  
g rea te r  than three standard d e v i a t i o n s  of measurement 
was considered s i g n i f i c a n t .  

The high values noted in  1962 and e a r l y  1963 co inc ide 
wi th t e s t  s e r i e s  by the United States and the Union of 
Soviet  S o c i a l i s t  Republ ics (USSR).  These data are 
p l o t t e d  as Figure 2. The 1962  t e s t  s e r i e s  included 
nuclear devices reported to  have y i e l d s  up to  40 MT 
(megaton, TNT exp los i ve  equ iva len t  f o r c e ) .  The high 
y i e l d  t e s t s  were at  a cons iderab le  d is tance from 
Nevada. The h ighest  l e v e l  repor ted here was 4.9 Bq/g 
compared wi th  a maximum of 216 Bq/g found dur ing the 
USSR t e s t  s e r i e s  of 1961 (Bl incoe and Bohman 1962a). 
The l a r g e s t  t e s t  in 1961 was reported to  have been 
about 100 MT. 

On 05/24/65 and 05/27 /65  t h y r o i d  iod ine  concent ra t ions  
of 0.2 and 0.3 Bq/g r e s p e c t i v e l y  were noted. I n d i v i d -  
ual glands ranged from 0.06 to  0.5 Bq/g. This appears 
to  correspond wi th  the 'Palanquine '  c r a t e r i n g  t e s t  of 
04/14/65. This t e s t  was the subject  of another repor t  
(Bohman et  a l .  1968). The f a l l o u t  from "Palanquine' 
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F i g u r e  2. T h y r o i d  131- I  i n  western  Nevada c a t t l e  

d u r i n g  1962 a tmospher i c  n u c l e a r  weapons 

t e s t  s e r i e s .  

487 



Table i .  Documented atmospheric f i s s i o n  product 
re leases associated wi th observed higher concent ra t ions  
of 131I in  western Nevada c a t t l e .  

Observed T31I F iss ion  Product Releases 
Maximum 

Date Bq/g Date D e s c r i p t i o n *  

06/62-01/63 4.9 04-11/62 

05/27/65 0.33 04/14/65 

05/07/65 
05/14/65 

05/31/66 0.20 04/25/66 

01/31/68 0.61 01/18/68 

01/26/68 

09/26/68 1.9 07-09/68 

02/10/69 0.17 12/08/68 

P a c i f i c ,  NTS, and USSR 
(Novaya Zemlya) t e s t s .  

"Palanquin" cratering 
test, NTS. 
"Tee' test escape, NTS. 
Chinese test. 

"Pin S t r i p e "  t e s t  escape, 
NTS. 

"Hupmobile' t e s t  escape, 
NTS. 
' C a b r i o l e t "  c r a t e r i n g  
t e s t ,  NTS. 

French Test Ser ies ,  
south P a c i f i c .  

'Schooner' test, NTS. 

* "NTS' r e f e r s  to  the Nevada Test S i t e .  

was reported to take a path due north from the s i t e  of 
detonat ion.  The i n i t i a l  f a l l o u t  thus passed wel l  to  
the east of the c a t t l e  sampled on 05/24/65 and 05/27/65 
at  Yer ington,  Nevada. The t h y r o i d  concent ra t ions  were 
wel l  below those reported in  the d i r e c t  f a l l o u t  path 
through Nevada. Near the center of the f a l l o u t  path, 
t h y r o i d  1311 concent ra t ions decreased from 13430 Bq/g 
to 59 Bq/g as one moved north from the Nevada Test 
S i te .  (Bohman et  a l .  1968). An atmospheric nuclear 
detonat ion in China on 05/14/65 may have made a major 
c o n t r i b u t i o n  to  the 131I concent ra t ions  observed in  
western Nevada. Some c o n t r i b u t i o n  from a vented under- 
ground t e s t  ( 'Tee ' )  on 05/07/65 cannot be ru led  out. 
Whicker et  a l .  (1966) reported increases 131I in deer 
and e lk  t h y r o i d  glands c o l l e c t e d  in Colorado at  t h i s  
t ime. Thei r  reported maximum of about 7 Bq/g was 
greater  than we found f o r  c a t t l e .  The increase noted 
in  western Nevada was probably due to Chinese and ' P a l -  
anquin'  f a l l o u t  a f t e r  cons iderab le  atmospheric d i l u -  
t i o n .  

488 



The increase of 05/31/66 is at the right time to be 
from a Chinese test of 05/09/66 and from the venting of 
the 'Pin Stripe" test in Nevada on 04/26/66. Reports 
indicated, however, that these fission products from 

the " P i n  Stripe" escape went due East from the site of 
venting and that the release was small. The increase 
in western Nevada 1311 probably resulted from the Chi- 
nese test. 

"Cabro let "  was a c r a t e r i n g  t e s t  i n  Nevada on 01/26/68.  
I t  was preceded by a v e n t i n g  of an underground t e s t  
( 'Hupmobi le")  on 01 /18 /68) .  The increased i o d i n e  noted 
on 01/31/68 may be main ly  r e s u l t i n g  from "Cabro le t '  
f a l l o u t .  Van Middleswor th  (1969) found increased 
r a d i o i o d i n e  i n  Tennessee c a t t l e  to  about 1 B q / g  at  the 
same t ime.  

A small inc rease to  1.9 Bq/g on 09/26/68 occurred 
s h o r t l y  a f t e r  a t e s t  s e r i e s  was conducted i n  the south 
P a c i f i c  by the French. A much l a r g e r  inc rease i n  t h y -  
r o i d  f a l l o u t  r a d i o i o d i n e  was repor ted  by Van Midd les -  
worth (1969) e s p e c i a l l y  i n  the southern Hemisphere. The 
t h y r o i d  1311 of c a t t l e  i n  New Zealand increased from 
about 0.04 Bq/g to  about 15 Bq/g. 

The very  small increase to  0.2 Bq/g noted on 02/13/69 
may be assoc ia ted w i t h  the "Schooner' t e x t  i n  e a r l y  
December 1968 at  the Nevada Test S i t e .  Since no 
increase i n  c a t t l e  t h y r o i d  1311  was noted in  l a t e  
December and January o ther  sources of atmospheric 
r a d i o i o d i n e  cannot be r u l e d  ou t .  

Our data show cons ide rab l y  l ess  increase i n  t h y r o i d  
1311 c o n c e n t r a t i o n s  i n  response to  atmospheric contami-  
n a t i o n  than comparable data from other  i n v e s t i g a t o r s .  
Th is  i s  p robab ly  due to  our deser t  c o n d i t i o n s .  The 
c i t e d  data was c o l l e c t e d  i n  areas of r e l a t i v e l y  h igh 
p r e c i p i t a t i o n .  These areas of g rea te r  r a i n f a l l  w i l l  
have g rea te r  con tamina t ion  of feed from atmospheric 
f a l l o u t .  

These data once again emphasize the va lue  o f  the use of 
c a t t l e  i n  a f a l l o u t  mon i t o r i ng  program. They i nges t  
and/or  i n h a l e  l a rge  q u a n t i t i e s  of contaminated feed or 
a i r  and concen t ra te  a l a rge  p o r t i o n  of t h i s  r a d i o i o d i n e  
i n t o  the t h y r o i d  g land.  Th is  r e l a t i v e l y  small gland i s  
e a s i l y  sampled at  s l augh te r  w i t h  very  l i t t l e  or no loss  
of commercial va lue  to  the carcass.  The measurement of 
t h y r o i d  131I r e f l e c t s  o n l y  recent  f i s s i o n  products  
s ince  the  n u c l i d e  has a h a l f - l i f e  of 8 days. 137Cs in  
muscle or l i v e r  can be used to  used to  moni tor  o lde r  
f a l l o u t  and 90St i n  bone i s  an i n d i c a t o r  of l i f e - l o n g  
f a l l o u t  exposure (B l incoe  and Bohman, 1969). 
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