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The Radioecology Laboratory of Parma University has been engaged in marine
Mediterranean researches since 1960. Several samples of seawater, sediments, plankton, vegetable
and animal organisms collected in the Ligurian, Northern and Southern Thyrrenian, Ionium and
Adriatic Seas have been analyzed during the past years. Concentrations of anthropogenic
radionuclides in the marine environment were particularly relevant in the period 1962 - 65 derived
from the fallout of nuclear atmospheric tests. More recently, high concentrations were determined in
1986 after the Chernobyl nuclear power plant accident.

The involvement of University of Parma by the Radioecology Laboratory in Antarctic
research has started in 1987 in the framework of the Italian National Program for Antarctic Research
(PNRA) - Environmental Contamination Sector. Since that period and particularly with the opening
of the Italian antarctic Base, our interest has moved to the Terra Nova Bay environment (Ross Sea)
with the aim of a chemical and radioactive characterization of the area. In fact, the interest for
radioecological investigations in the Antarctic Ross Sea has been driven mainly by two basic
reasons: the particular characteristics of this polar ecosystem and secondly, for having longly been
considered as an unpolluted continent. Special emphasis has been put on Cs-137 data since it has
always been the most abundant radionuclide detected [1,2,3]. More recently, the radioanalyses have
been extended to the other fission product Sr-90 and transuranic products (Pu-238, Pu-239+240, Am-
241). In addition, natural radionuclides such as K-40, Pb-210, Th-232 and U-238 have also been
detected in sediment samples.

Samples were collected during seasonal scientific expeditions at Terra Nova Bay - Ross Sea
(Fig. 1) in a ten year period (1987 - 1996). Natural radionuclides such as Po-210 in ice cores [4] and
K-40, Th-232 and U-238 have also been detected in sediment samples and presented elsewhere [1,2].

Besides the classical techniques for
gamma emitters methods for radiochemical
analyses of plutonium and strontium are
reported in [3]. A sensitive and reliable new
method [5] for the sequential determination
of plutonium, Sr-90 and Am-241 (besides
Cs-137) has been used for the first time. A
device for sampling and concentrating large
volumes (3000 liters) of seawater has also
been tested for the first time in Antarctica
during the 1995-96 campaign. Such
instrument simultaneously collected surface
seawater and passed it through NCFC and
MnC<2 beds; this parallel isolation was able
to determine Cs-137 and Pu respectively.

The results have demonstrated that the
contamination levels of the Antactic
continent is generally lower than that
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FIG. 1. Study area at Terra Nova Bay. s a m e p e r i o d ( T a W e 1}
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TABLE I. ANTHROPOGENIC RADIONUCLIDES CONCENTRATIONS (Bq/m3 OR Bq/kg DRY
WEIGHT) DETECTED IN ANTARTIC AND MEDITERRANIAN SAMPLES

Matrix Cs-137 Sr-90 Pu-239+240 Pu-238 Am-241
Antarctica (Ross Sea 1990-96)

Water 0.44-0.83 - 0.0058-0.00071
Sediment 0.14-0.26 <0.10-0.36 0.0056-0.0908
Organisms 0.18-1.28 0.080-0.11 <0.0022 - 0.045

Mediterranean (Adriatic Sea 1990-96)
Water 3.36-5.18 - 0.013-0.025
Sediment 1.50 - 18.5 <0.16 - 0.51 0.080 - 0.683
Organisms 1.00-2.57 - <0.01 - 0.034

Mediterranean (Po river Delta 1990-96)
Water 2.8-4.3
Sediment 9.90-31.3 <0.16-5.80 0.68-1.23
Organisms 1.00 - 9.00 0.034

Mediterranean (Aeolian Islands 1994-95)
Water 2.92-3.2
Sediment 0.32 - 7.8 0.5-1.5 0.11 - 0.23
Organisms - - -

0.00013 0.00053 - 0.0025
0.0014 - 0.0044 0.0024 - 0.044

<0.0022- 0.013 0.0006-0.0089

0.0009 - 0.0074
0.004 - 0.022

0.0020

0.02 - 0.03
0.0020

-
0.036 -

-

0.037 -
_

0.188

0.042

0.0066-0.0089 0.029-0.161

The activity levels of Pu-239, Am-241, Sr-90 and Cs-137 in Antarctic sediments were about
5-10 times lower than in Northern Adriatic Sea and Southern Thyrrenian in the period 1992-94 [6].
The data were even much lower than the Po delta concentrations because of the particular
accumulation mechanism of this adriatic estuary. In particular, the radionuclide ratios revealed that
Am, Cs, Pu and Sr reached the Antarctic continent as a result of nuclear weapons tests. However, the
Pu-238 concentrations were higher than expected in the Antarctic. The Pu-238/Pu-239 ratio was
about 8 times higher than in the northern hemisphere and it could be inferred that the major part of
Pu-238 was originated from the SNAP-9A satellite accident.

In spite of the general low contamination of the Antarctic environment, some interesting
results in relation to particular ecological processes and biogeochemical cycles, are presented.
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FIG. 2. Ranges of Cs-137 concentrations {Bq/m? or Bq/kg dw) in abiotic and biotic samples of
Antarctica.

292



Concentrations were generally higher in the coastal area where terrigenous transport and
water run off from ice melting influences the activity levels especially in sediment samples.
Increasing concentrations of Cs-137 were detected in Adamussium colbecki (antarctic scallop) during
summer months as a result of major trophic activity. The transfer path from this bivalve to the
benthic fish Pagothenia bernacchii has also been followed. A seasonality in the organisms
accumulation patterns has been demonstrated. Cs-137 Concentration Factors (C.F.) have been
calculated for each single species. C.F. for the bivalve were much higher (145-920) than the data
reccomanded by Iaea (30) [7] and this is probably due to major ecological and physiological
differences. For the fish the results were in normal ranges. In fig 2 a complete representation of Cs-
137 distribution in the abiotic samples and within the trophic webis reported. A direct link between
Adamussium and Pagothenia can be observed.
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