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Biota, macroalgae and sediment samples were collected during scientific
expeditions organized by Murmansk Marine Biological Institute (MMBI) in
1993 - 1996 in the Barents, Petshora, Kara, Laptev and White Sea and in the
Kola Bay The samples were analysed for gammanuclide and plutonium
isotope concentrations by STUK - Radiation and Nuclear Safety Authority in
Finland.

All the measured radioactivity levels were surprisingly low compared to
the possible pollution sources in the Russian Arctic Seas. 137Cs levels were
very low in all biota samples, 0.3 - 1 Bq/kg f. w. in fish and Greenland seal
pups, <0.3 - 6 in sea birds and in 200 benthic species samples. Slightly
higher n7Cs concentrations, 2 - 4 Bq/kg d.w. were noticed only in algae
samples from the White Sea and from some closed bays at the Kola Peninsula
coast. The activation product 60Co was detected in benthic and algea samples
north-east of the Kolguev Island in the Barents Sea near a dumping site and in
the Kola Bay near the Polarnyi nuclear submarine base.

Also plutonium isotope concentrations were very low in all biota samples,
in flesh of fish 239-24Opu <2 mBq/kg, exept in the ray 7.8 Bq/kg, in sea birds
and seal pups <1 - <8 mBq/kg f.w. Slightly higher levels were noticed only in
brittle star, 23924()Pu 14-20 mBq/kg f.w, 238Pu <10 Bq/kg. In all the other
biota samples the 238Pu concentrations were <1 mBq/kg. 239-240Pu
concentrations of algae varied from 0.02 to 0.23 Bq/kg d.w., except red algae
from Kolguev 0.28 Bq/kg d.w, all 238Pu concentrations <0.01 Bq/kg
Plutonium analyses of more biota samples are under preparation.

Sediments were collected from about 150 sampling locations. The l37Cs
concentrations varied from 0.2 to 20 Bq/kg d.w and the per square metre
calculated concentrations 2 - 1 5 0 Bq/m2 in 0 - 2 cm surface layer. Higher
levels, 20 - 81 Bq/kg and 150 - 580 Bq/m2 were measured only in the White
Sea and especially in the estuaries of the rivers Dvina (White Sea) Ob and
Yenisey (Kara Sea). The activation product 60Co was detected in all sediment
sampling locations in the Kola Bay between the nuclear icebreaker base
Atomfiot and the Barents Sea. Cobolt was also noticed in Yenisey estuary
sediment and in one site in the Kandalaksh Bay (White Sea).
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Plutonium has so far been measured in 79 locations. The 239 240pu

concentrations in 0 - 2 cm surface sediment layers varied from 0.14 to 4.4
Bq/kg. In 29 sites where the sampling was performed quantitatively the
calculated concentrations were 2.5-25 Bq/m2. Slightly higher concentration,
46 Bq/m2, was noticed only at one sampling site south ofNovaya Zemlya
Plutonium activity ratio, 238Pu/239 240Pu was calculated for sediment samples
with measurable amounts of 2"8Pu. The ratio varied from 0.023 - 0.083,
except in four locations in the Kola Bay and in one location in the White Sea.
In the Kola Bay the increased ratio, 0 10 - 0.12 indicate a certain amount of
fresh release from the nuclear icebreaker facility or from the storage vessels in
front of the Atomflot or from the several military nuclear submarine bases
along the Kola Bay. The origin of the increased plutonium isotope ratio in the
White Sea sampling location is unknown, but one dumping site for liquid
radioactive waste is in the vicinity of this place .

The effect of the riverine transport on the cesium and plutonium
concentrations in the estuary sediments have been studied by calculating the
ratio 137Cs/239240Pu. The highest ratios, 105 - 110, were obtained in the
estuaries of the Dvina River (White Sea) and of the Yenisey River (Kara Sea),
indicating an excess of radiocesium input from the large catchment areas. The
total 1?7Cs load of the 0 - 20 cm surface layer was calculated to be about 5800
Bq/ m2 81 in the Dvina River estuary and about 5200 Bq/m2 in the Yenisey
River estuary. Incresed ratios, 20 - 40, were also calculated in the southern
part of Kola Bay and outside the inlet of Ob River. The lowest ratio, 2.3 - 5.3,
was measured in the open of Barents Sea.

In most cases the radioactive contamination in the unrestricted areas of
the Russian Actic Seas originates in nuclear weapons tests and in the
Chernobyl accident.
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