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The Barents Sea is the only part of the Arctic seas with a substantial biological production. The
annual harvest of the fisheries has a potential outcome of between 2 and 3,5 million tons which represent
about 3 - 5 % of the worlds fisheries. The special hydrographic regime with inflow of warm Atlantic water
and formation of dense bottom water in the winter together with vertical mixing of nutrients and the
intensive production at the ice-edge during the ice melting give the conditions for the high production of
the Barents Sea.

Possible contamination in the marine food webs of the Barents Sea may be a problem for a
rational harvest of the area. Radioactive contamination has in this context a special public impact as even
traces of radioactivity seems to be considered by the public to be a real danger. It is therefor of special
impor-tance, from a regulatory and fisheries point of view, to accumulate knowledge of the behaviour of
radio-active elements in the marine ecosystems of the Barents Sea in order to place this contami-nation
in proper and realistic pro-portions.

The most pronounced impact of radioactive contamination in the fish resources of the Barents Sea
originated in the nuclear bomb tests that took place over the eastern part of the area in the late fifties and
beginning of the sixties, culminating in 1963 as Fig. 1 demonstrates. As can be seen there are some
differences in the degree of contamination in the various fish species, which may be explained by their
difference in food preference. This indicate that transport through actual food webs can be of varying
importance for assessing a potential contamination, thus a better knowledge of transfer mechanisms
through various food webs is needed.
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FIG. 1. Total mean beta-activity minus potassium-40 measured in various fish species from the Barents
Sea [IJ.The 1991 - 98 values are for cesium-137 and reported by [2] for the years 1991-94 and for 1995-
98 by the Norwegian Radiation Protection Agency (NRPA).
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The monitoring, by IMR, of radioactivity in fish from the Barents Sea ended in 1968 and was
based on a method for determining total-beta minus potassium-40. Then following the Chernobyl accident
and the information of dumping of radioactive material by the former Soviet Union again arouse public
concern about possible radioactive contamination of the fish resources and new sampling was established.
The present degree of contamination in fish from the Barents Sea is, however, almost negligible as can
be seen from Fig.. 1. Contamination in bottom-sediments reflects the more long-term impact and may also
indicate the original source and transport routes for the various contaminants. Fig.. 2 presents our data of
the Cs-137 content in the upper 2 cm of the bottom-sediments. The maximum sedimentation rate in the
Barents Sea is measured to about 0,2 mm per year and consequently the upper 2 cm should cover the
sedimentation of 100 years under the assumption that bioturbation has not changed the vertical distribution
in the sediments [3]. We may therefor assume that our data will cover the total anthropogenic load to the
bottom-sediments of the Barents Sea.
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FIG.. 2. Cesium-137 values in bottom sediments of the Barents Sea from the years 1991 to 1998, values
in Bq/kg dry weight.

The distribution indicate particularly two areas (Fig.. 2), I and H, with a higher load of Cs-137,
both areas are located in the western part of the Barents Sea. Area I is found in a highly productive
bank-area where the residence time for the water is prolonged due to the bottom topography. Area II
between Bear Island and Spitsbergen represents a more or less permanent polar-front area. From Fig.. 3,

where temperature profiles between Bear Island and Spitsbergen are presented, the vertical
mixing-zone between the cold and the warm water is clearly seen. Both areas are characterised by high
primary production and we may therefor assume that this production acts as a trap for contaminants in the
water masses passing through the areas [4].
While the transport of Cs-137 to the bottom in area I, where the water-masses is stratified, is most likely
to be a passive transport via dead phytoplankton, the sedimentation in area II may well be an active
transport via living phytoplankton. An active uptake of radionuclides in phytoplankton may then govern
the direction of the transport of contaminants through the various food webs. And as indicated in Fig.. 1
there were differences in the degree of contamination of fish species feeding mostly in different food webs.

Four sources for the radiocesium contamination of the Barents Sea sediments can be
distinguished. The major impact seems to be the transport from the European nuclear industry and
Chernobyl run-off particularly to the Baltic, via the Norwegian coastal current entering the Barents sea
from south-west (Fig.. 2, area I). This transport is also reflected in area II where the West-Spitsbergen
branch of the coastal current passes by.

Fall-out from the earlier atmospheric bomb test and the Chernobyl accident is likely the source
for the increasing contamination we measured inwards the southernmost fjord in Spitsbergen. Transport
by ice from east of Novaya Semlja and the Siberian shelf [5,6] may be the source for the slightly elevated
levels found in the wide melting zone for ice in the North-eastern part of the Barents Sea.
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FIG 3. The vertical temperature distribution in a cross section from the Bear Island to S0rkapp on
Spitsbergen in the beginning of July 1998.

The present radioactive contamination of the Barents Sea is almost negligible. But there is a
precautionary need to study the various transport routes through the food webs to be able to assess a
possible impact on the fish resources should an accident with release of radioactive material take place in
the future. To study various transport routes through the food webs is a tideous work. Due to the special
production patterns in polar front areas, we want to focus on the role phytoplankton may have in the
transport of radionuclides from the water phase to higher trophic levels. This will be done by both
field-studies and controlled laboratory experiments.
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