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INTRODUCTION

The Province of Salzburg belongs to the regions with the highest contamination from the Chernobyl-fallout
outside the former USSR. The peat-bog investigated in this study is situated in Koppl, east of Salzburg. A
peat-bog is a special example of an ecosystem, which is generally not disturbed by human activities because
it is under strict nature-conservation and whose soil structure is not affected by animal activities from moles
and earthworms. Peat-bogs are characterized by acidic soils which are high in organic material and low in
clay mineral content. A number of previous studies have demonstrated that especially in peat-bogs and
especially in the Koppl-peat-bog very high amounts of radioactive fallout nuclides from the Chernobyl
accident and from the bomb-testings could be found (Attarpour, 1988; Eckl et al., 1984; Hofmann et al.,
1988; Lettner et al., 1994).

METHODS
137Cs activities from the Chernobyl-fallout were measured in the different components of the vegetation
(lichens, mosses, barks, fruits, berries) and in different soil-layers of the peat-bog, together with soil
parameters, such as humidity, density and pH-value. Especially the pH-value is supposed to influence the
137Cs distribution in the soil. The soil samples were taken at six different points with a standardized soil
sampler, which cuts out a cylinder with 8 cm diameter and 16 cm length. To get the soil-depth-distribution
the cylinder was subdivided in 2 cm high disks. All samples were dried for 24 hours at 105°C. The dried
samples were analysed by using a high purity germanium detector. The measuring-time was 12 hours for
each sample. Radionuclide concentrations were determined by automatic peak fitting using two
spectroscopy applications software packages from EG&G Ortec. The detectors were calibrated using a
commercial standard from PTB in Brunswick, Germany.

The pH-value was measured against water with an electronic pH-electrode. The humidity was determined
by weighing the samples before and after drying. The density was determined with the known volume and
the weight.

RESULTS

In earlier investigations some mushrooms and some typical bog-plants out of the Koppl-peat-bog showed
much higher values for 137Cs than plants from the same kind not growing in a peat-bog. This typical bog
plants are members of the family of the Ericaceae. For example, Cranberries and Blueberries belong to this
family. The mean value of the Ericaceae for 137Cs measured 1994 is 5 kBq per kg dry matter. Another
belonging to the family of the Ericaceae is also a typical bog-plant: It is the little bush heather which,
showed a high value of 11 kBq 137Cs per kg dry matter. The reason for this high uptake of 137Cs may be
their symbiotic association with mycorrhizal fungi, which furnish nutrient minerals to the roots. Because
of the similarities between cesium and potassium in metabolic processes, the mycorrhizal fungi also
transport radioactive cesium into the plant.

Compared with some other berries typically growing in a bog, for example rowan-berries, one can see that
activities of 137Cs are much lower than in the Ericacae however the activities of "°K are much higher than
in the Ericacae. The reason for this is again their adaption on very nutrient poor places. The ratio between
'"'K and I37Cs in Ericacae lies between 1:29 and 1:73. The ratio in the other plants is much lower, between
1:2 and 1:10.
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During the vegetation period, the plant stores these nutrients in leaves, stems and fruits. In autumn, a
nutrient transport process from the yellow leaves to the roots takes place. Therefore it is very important that
withered plants, especially grass, show specific 137Cs activities which are lower by about a factor of seven
(Bunzl & Kracke, 1986). This nutrient transport is most effective for plants growing in a nutrient-poor soil
such as a bog. The other interesting plant group are the mushrooms. The highest values for 137Cs in
mushrooms can be found in bogs. Under normal conditions, 137Cs is fixed by soil-clay-minerals. But the
clay mineral content of bog soils is very low. Cesium is weakly bound and plants can take it up easily.

The soil-depth distribution of 137Cs in a peat-bog is also interesting. In grassland soils and mountain soils
most of the cesium is bound in the upper four centimeters. In most cases the depth-distribution has an
exponential shape. In the Koppl-peat-bog the depth distribution has a linear shape (Fig.l).

Another interesting correlation can be detected between the specific 137Cs acivity and the soil-pH-value.
The pH-value in bog-soils is low because of the high amount of organic material. The pH-value decreases
with the soil-depth. One has to bear in mind that an increase of one pH means a ten times increase of
hydrogen-ions. The correlation between 137Cs and the pH-value is good as can be seen in Fig.2.
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Fig. 1: Specific Cs soil-activity in the Koppl-peat-bog with single standardeviation.

•U

4,9

4,8

-e 4,7

S 4,6

T 4,5
f 4,4
Q- 4,3

4,2

4,1

4

12-14 cm

-"ÍO-i^a

1 > -

^,01**+ 6-8cm

- * • 8-10 cm

m

1 1 1 h

0-2 cm
•

,^<*2^4crn

1 1

0 500 1000 1500 2000 2500 3000 3500 4000 4500

Activity (Bcykg)

Fig. 2: Correlation between pH-value and 137Cs-activity in the Koppl-peat-bog (because of a clear presentation
without standardeviation).

PORTOROŽ 95 214



SESSION ni PROCEEDINGS

DISCUSSION

Radioecological measurements in such unmanaged areas like a peat-bog provide a very good picture of
radioactive contamination in nature-preserve-areas. Especially in peat-bogs, plants are known to accumulate
radioactive fallout very effectively. They may therefore be used as biological indicators for the radioactive
fallout. Because of their specific physiology, lichens, mosses and mushrooms may be considered as the
most appropriate biological fallout monitors.
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