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BACKGROUND

Nuclear weapons tests in the atmosphere have lead to radioactive fallout throughout the world.
Since the first nuclear bomb was detonated in 1945, an intense testing activity was going on in
the periods 1954-58 and 1961-62. In 1962 most countries signed a moratorium, ending the
atmospheric tests, but the last atmospheric explosion was performed as late as October 1980
by China.

Most test were performed in the Northern Hemisphere, and the period 1961-62 gave the
largest contribution to fallout The average fallout of 137Cs was 3.4 kBq/m2 in the Northern
Hemisphere, resulting in an average dose of 4.5 mSv [1]. Figure 1 shows the relationship
between yearly deposition of I37Cs and the dose calculated from measurements of whole body
content of 137Cs. the data are from the Chicago area in USA [1]. The figure shows that the
fallout peaked in 1963, resulting in a peak in doses the year after.

Figure 1.
Deposition and yearly dose in the Chicago area.

METHOD

Arctic and Sub-arctic areas are more exposed to radioactive fallout than other areas, due to the
special climatic conditions and the long biological half-lives in the food-chains. The food-chain
lichen - reindeer - man is such an example, 1 Bq/m2 fallout gives roughly 20 Bq/kg in reindeer
meat which again results in 200 Bq whole body content [2]. The half-life of l37Cs in lichen was
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during the years of bomb fallout 7-10 years. When this is corrected for continuos fallout, the
half-life is 3-4 years, and the same is later found for Chernobyl fallout [3].
Reindeer breeders in Kautokeino have been monitored for whole body content of 137Cs every
year since 1965 (with the exception of 1991 and 1992). The group was chosen because of it's
large intake of reindeer meat (65 kg/year).

The same group has been monitored throughout the years. Some supplements have been made,
to maintain the average age within the group. Whole body countings have been performed with
a scintillation detector and a single- or multichannel analyzer. Two geometries have been
utilized, the Palmer geometry, with the person holding the detector in it's lap, and a chair
geometry (with lead shielding) [4].

CHAIR GEOMETRY

Figure 2.
The geometries used for whole body measurements of I37Cs.

RESULTS

The highest values were monitored in 1966, when the average body content of I37Cs was
39 500 Bq for men, and 18 600 Bq for women. Comparing with the data from the Chicago
area, and Alaskan Eskimos, which showed highest levels in 1965, we believe that the peak in
whole body content for reindeer breeders in Finnmark was in the period 1965-66. There has
been a steady decrease in body content since then, up until the Chernobyl accident in 1986.

Luckily, Finnmark was not heavily affected by the Chernobyl fallout. Average fallout of 134Cs
and 137Cs in Norway due to the Chernobyl accident was 11 kBq/m2 whereas the average fallout
in Finnmark county was only 1.5 kBq/m2. This was also clearly demonstrated after the
Chernobyl accident, when reindeer breeders living in middle parts of Norway showed average
body content of 137Cs of 55 000 Bq in 1988 (compared to 7 000 Bq in Finnmark) [5].

Whole body contents are today around 2 000 Bq, giving a calculated whole body dose of 0.1
mSv/year. Figure 3 shows the relationship between levels of 137Cs in reindeer meat and in man.
The data show a clear relationship.
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Figure 3.
Whole body activity in the group during the years 1965-1986, compared to the activity levels
in reindeer meat.

The main source of 137Cs in intake is the reindeer meat. Dietary surveys and measurements of
foodstuffs show that 91-94% of 137Cs comes from reindeer meat, both for male and female.
Other sources are freshwater fish, wild berries, and to some extend milk and milk products [4].

other 3%
wild berries 2%

milk & milkproducts 2%

reindeer meat 93%

Figure 4.
Sources of intake of'37Cs.
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