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An analysis of the radionuclide content in components of
the marine ecosystem was performed on the basis of observational
data . The site-specific factors of radionuclide accumulation in
marine biota and sediments were calculated for 90Sr and 137Cs, see
Table 1.

The following can be concluded from the comparison of site-
specific accumulation factors with the world averaged data,
presented in the IAEA Publication N.247 ( Sediment Kd and
Concentration Factors...,1985) :

- 90Sr concentration factors in algae and zooplankton of the
Arctic Seas are roughly the same as world averaged values,
however, for fish they are much higher the average values and
are mostly as high as the upper estimates of 90Sr concentration
factors presented in the IAEA Publication N.247;
- 137Cs concentration factors in algae and zooplankton of the

Arctic Seas are practically equal to the generalized world data,
however, they are twice as high as world-averaged values for
fish, yet not going beyond the range of uncertainty for world-
averaged data.

The internal and external doses for aquatic organisms were
assessed on the basis of experimental and calculated data on the
content of radionuclides in components of the marine ecosystem,
with allowance made for geometrical characteristics of the
organisms and radiation sources by the methods presented in
(Effects..., 1976; Kryshev & Sazykina, 1986). The following
groups of organisms were considered: phytoplankton, zooplankton,
invertebrates, macroalgae, fish and waterfowl.

In calculations of the exposure dose rate to biota the
organisms were approximated using simplified geometric models. In
all cases radionuclides were assumed to be distributed uniformly
throughout the organism. The estimated exposure doses for
organisms of the Kara and Barents Seas obtained on the basis of
observational data and model calculations of the content of 137Cs
and 90Sr in components of the marine ecosystem in the period
1961-1993 are presented in Table 2. It is seen from Table 2 that
for all groups of marine organisms the additional exposure doses
are considerably lower than the natural background radiation. The
highest dose rates of internal technogenic irradiation are
typically for fish (up to 24 and 40 nGy/day for the Barents and
Kara Seas, respectively), which is more than ten times lower than
the natural background radiation. The dose rates of external
exposure of benthos to artificial radionuclides are about 90-590
nGy/day, which is lower than the respective component of the
background radiation. Two maxima are observed in the time
dependence of the dose rate. The first maximum is associated with
nuclear weapon tests in the early 1960s, whereas the second one
appears to be related to radionuclide intakes with sea currents
due to waste discharges from radiochemical plants into the Irish
Sea (Vakulovsky et al., 1985, 1993; Kryshev & Sazykina, 1993). On
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the whole, it may be concluded that on average, technogenic
exposure doses to aguatic organisms in the Arctic seas are
relatively low and do not exceed 0.1% of the natural background
radiation for plankton, and 10% for benthos and fish.

Assessments were made of exposure doses for the human
population linked to the marine environment by seafood
consumption pathways.

The dose rate dynamics were analysed for two regimes of
fish flesh consumption from the Barents Sea: 3 0 and 22 0
kg/year. The former value characterizes the average consumption
of fish flesh in the regions of Russia adjacent to the Barents
sea, and the latter represents the consumption of fish by
fishermen who can be considered as a hypothetical critical group
of population. Two maxima are observed in the dose rate dynamics:
in the periods 1961-1965 (3.5 /iSv a"1 for average consumers and
24 /iSv a"1 for fishermen) and 1981-1985 (1.7 pSv a"1 for average
consumers and 12 jiSv a"1 for fishermen) . In this case, even for
the critical group neither "ecological" criteria (based on the
comparison with the natural background radiation) nor health
norms (regulated by the radiation safety standards) are exceeded.
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TABLE 1
Estimated radionuclide accumulation factors in the
ecosystem components of the Arctic seas

Ecosystem
component

137 Cs 90 Sr

Algae
Zooplankton
Molluscs*
Crustaceans*
Benthos
Fish
Waterfowl**
Sediments
(coastal)
Sediments
(deep-water)

50±30
30±20
30±20
30±20
30±20
200190
60±40

300011000

2000+1000

512
211
1014
211
1014
1016

80140

1000+500

2001100

The observational data used in this Table are taken from
(Vakulovsky et al., 1985, 1993; A survey... 1993, Radioactive
contamination..., 1994)
* - concentration factors for molluscs and crustaceans are

taken from IAEA Publication No.247 (Sediment Kds..., 1985);
- concentration factor for 90Sr is taken from NRCC

Publication No.19250 (Radioactivity..., 1982).

TABLE 2

Estimated exposure dose rate for biota of the Arctic seas
(1961-1993), 10~9 Gy day"1

Ecosystem
component

Phytoplankton
D=2 0 jam
D=50 /xm
Zooplankton
D=0.2 mm
L=5 mm,D=2 mm
Crustaceans
G=25 cm
Molluscs
G=10 cm
Macroalgae
Fish
small,G=20 cm
large,G=l00 cm
Waterfowl

From water
From sediments

Barents Sea

Internal

0.016-0.082
0.04-0.21

0.07-0.49
0.4-2.4
0.5-3.0

1.2-5.2

1.3-6.0

8-16
11-24
8-30

External
0.23-0.52
90-350

Kara Sea

exposure

0.026-0.13
0.065-0.32

0.09-0.81
0.5-3.9
0.6-5.0

1.7-8.9

2.0-10.0

10-27
16-40
9-41

exposure
0.30-0.90
110-590

Natural
background
radiation*

500-1800

600-3800

1900-5100

1800-3600

1400-3400
600-1000

500-1500

24-96
700-8900

Notes. L-length, D-diameter, G-
Natural background radiation

Kryshev & Sazykina, 1993)

•geometrical factor.
is taken from (Effects...,1976;
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