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Our aim was to study the uptake of plutonium by trees, undervegetation and some wild foods. The
ratio of 238Pu/239'240Pu in soil samples was determined for comparisons of the fallout origin.

Soil

Soil, trees, dwarfs, berries and mushroom samples were collected at a pine-dominated site in
Central Finland (Fig.1, site 1). Litter and humus, and 0-2 cm mineral soil layers were analysed for
238Pu and 239'240Pu in five profile samples (Taipale, Tuomainen, 1985). The layers 2-5 cm and 5-10
cm were studied in two of these core samples (Fig.2). In litter, humus and mineral soil layer 0-2 cm
the total 239'240Pu activities per surface area were almost equal (Fig.2). In deeper mineral soil layers
additional Pu was found, and a total of about 40 Bq m-2 was estimated for the site no 1.
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Figure 1. Sampling sites I and 2 representing Figure 2 . 239, 2,4pU (Bq M-2) in five soil profiles
wet deposition in 1986 and dry deposition from site I.
locations for moose samnpling.

The maximum. activity ratio 238Pu/239~'24 Pu in litter, 0.20, was closest to the values found for
plutonium in the Chemnobyl fallout, 0.47 suggested by Holm et al. (1992), and 0.55 by Paatero and
Jaakkola (1998) (Fig. 3). In humus almost the same ratio was occasionally measured, whereas in the
m-ineral soil the ratio was equal. to 0.03, estimated for nuclear weapons fallout by Holm et al.
(1992).
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Figure 3. Activity ratio 238Pu/239'240Pu in soil samples from the site 1.

Trees

A 20-year old Norway spruce (Picea abies) was sectioned by age of needles and branches. The
stem was divided in three parts. Wood and bark of the two uppermost stem parts were studied.
239240pU was found in the bark of the middle part of the stem, 18 mBq kg-' dw and in the sample of
dead branches and needles, 27 mBq kg-' dw. Detection limit for other tree fractions varied between
3 and 20 mBq kg-' dw.

Needles from the two uppermost quarters of five Scots pine canopies (Pinus sylvestris) were
analysed. 239,240Pu was not detected, the range of the detection limits was 2 - 5 mBq kg-' dw.
Neither did 239 '24>Pu activities in stem wood or bark exceed the detection limit 2 mBq kg-' dw.

Wild foods and dwarfs

Mixtures of moose meat (Alces alces) from site 2 and from locations of dry deposition in spring
1986 were analysed for both adult animals and calves (Fig.1). Dwarfs and berries of Vaccinium
vitis-idea and berries of Vaccinium myrtillus, as well as mushrooms Cantharellus cibarius and
Cantharellus tubaeformis were analysed. In dwarfs the detection limits of the activity concentration
of 239'24 0Pu ranged from 10 to 20 mBq kg-' dw.

Plutonium was not found in wild food samples. The detection limit of 239'240Pu ranged between 0.7-
3 mBq kg-' fw. The transfer of Pu from soil to wild foods was of the order of 10 or less (m2 kg-'
fw), comparable with the findings by Suomela et al, 1999. The ingestion dose estimate for adults
through average consumption (Markkula, Rantavaara, 1996) of wild foods was less than 4 nSv a-1.
Per unit deposition this upper limit corresponds to 0.1 nSv a-' per Bq m-2.

Conclusions

In twelve years the Chernobyl derived plutonium had not reached the mineral soil. This refers to a
very slow downward migration in podsolic soil. The study confirmed also the low Pu uptake by
vegetation and an insignificant contribution to human doses through wild foods.
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