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In 1991 the authors undertook a long-term program for monitoring environmental
radioactivity in the Northern Adriatic, in order to evaluate the post-Chernobyl
diffusion of artificial radionuclides in areas close to coasts and lagoons between
Grado and Punta Tagliamento. This program involves periodic sampling of surface
sediments and algae taken during different seasons. The main aims of this study
were: 1) measurement of the post-Chernoby! radiocaesium distribution in the lagoon
and coastal environment of the region Friuli-Venezia Giulia; 2) evaluation of the
grain-size distribution effect on radiocaesium absorption in sediments; 3) the
correlation of radiocaesium distribution between sediments and algae.

The first results of this work, which derive from the analysis of the Cs-137
concentration in sediment samples collected in 1991 (GIOVANI er al., 1992;
GIOVANI et al., 1994a), allowed us to discern four different areas in the selected
environment: 1) river mouth with the highest detected values; 2) lagoons; 3) marine
area close to lagoon inlets with the lowest concentrations; 4) external marine area
also with high values.

Figure 1 shows the distribution of Cs-137 concentrations in surface sediments in
1992. In this case it is also possible to delineate the same areas that have been
previously identified. Samples collected along the Cormor river and in front of one
portion of Marano lagoon during 1992 give further information about the
radiocaesium distribution in this type of environment. The river samples are the most
contaminated of all, while those samples collected far from the coast show low Cs-
137 activities.

‘= . < {10 Bq/Rg diw:

10420 -Bg/kg d.w.
Gg B0 Bglkg d.w.
F80. Ba/ kg d.w.

Adriatic Ses

Figure 1. Cs-137 distribution in sediments (Bg/kg d.w.) in November 1992.

Cs-137 concentrations in surface sediments collected in 1991, 1992 and 1993
versus the silt-clay fraction percentage (diameter > 63 pm) are shown in Fig.2. It is
noted that where the silt-clay fraction percentage is high, the concentration is also
high. In order to investigate the correlation between algae and the sediment Cs-137
content, the genus Ulva was chosen because of its abundance in the sampling area.
Cs-137 concentration in Ulva samples and Cs-137 in sediments in 1991 showed a
significantly positive correlation (r = 0.880; p < 0.1 %) (GIOVANI ez al., 1994b).

The significance of the correlation between Cs-137 content in algae and in
sediments confirms the role of this kind of organism as a biological indicator of
radiocontamination as well as for conventional pollutants.
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Figure 2. Cs-137 concentration vs grain-size in sediments of 1991, 1992 and 1993
samplings. (% of the fraction > 83 um).
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Previous works (GUARY, 1980) have clearly shown that the tissue distribution
of 241 Am in seastars is strongly dependent on the uptake pathway. As was the case
for plutonium (GUARY e al., 1982), it is of interest to examine the distribution of
fallout 24! Am in Mediterranean seastars in order to define the accumulation pathway
of this radionuclide in natural environments, taking into account that these
organisms, with few exceptions, have been found to contain the highest
concentrations of transuranium elements among all marine invertebrates examined
to date. Two asteroids collected off Monaco, Coscinasterias tenuispina and
Marthasterias glacialis, were dissected and analysed for 24! Am by standard
chemical extraction techniques and alpha-spectrometry (BALLESTRA, 1980).
C.tenuispina (n >100, 15 g average wet weight) was immature (gonad index = 1.3)
and sexes were not visually identifiable. M. glacialis (n = 25, 50 g average wet
weight) was mature and gonad index averaged 12 for males and 21 for females.

The results reported in Table 1 show the following :

i) the highest concentrations of 2¢1Am (C.F. = 3x10%) are found in the body wall
which contains 84-94% of the total body burden of 241 Am in the two seastars.

ii) the internal organs (pyloric caeca, gut and gonads) are able to concentrate
241Am 1o high levels (4x103 - 2.9x10%) although these tissues account for no more
than a few per cent of the total americium body burden except gonads during the
reproductive period, and particularly male gonads of M. glacialis. In the latter case,
the fraction of total 24! Am fixed in gonads increases to 12% (C.F. = 2.6x10%).

These results confirm the very high americium concentrating ability of these
marine invertebrates. If we compare these data with our previous results on
plutonium accumulation in seastars (GUARY et al., 1982), it appears that 241Am is
concentrated to a greater extent (10 times) than 239+240Py in the tissues of these
asteroids. The greater bioavailability of Am could be due to a higher percentage of
particulate 2! Am compared to plutonium in northwestern Mediterranean waters
(HOLM ez al., 1980).

Our experimental radiotracer studies (not shown) have demonstrated that
assimilation and input through the food chain can be substantial (GUARY, 1980);
however, repetitive ingestion of this radionuclide results in increased 241Am
excretion rates which tend to lmit the buildup of this radionuclide in seastar tissues.
Furthermore, our radiotracer experiments have demonstrated that when asteroids are
exposed to 241Am in sea water, the resultant tissue distribution of 2#}Am closely
approximates that found in seastars contaminated in the natural environment
(GUARY, 1980).

Thus, we conclude from these studies that in a natural environment, seastars
mostly accumulate their americium body burden directly from water.

Table 1. Concentration and distribution of 241Am in two Mediterranean seastars
collected in Jan-Feb. 1978.1s errors are based on propagated counting errors.

Wet/dry Wam Total body burden CF.*

Tissue weight (mBq kg wer' ) 241am

ratio (%)
Coscinasterias tenuisping
Body wall 38 63.6+7.0 942 30000
Pyloric cacca 41 274230 37 13000
Gut 43 618118 19 29 000
Gonad 38 85+3.7 02 4000
Whole animal - 509+ 144 100 28 000
Marthasterias glacialis
Body wall 33 629%56 83.8(C)-88.7(Q) 30 000
Pyloric cacca 46 122415 34 (GH-41(Q) 5800
Gut 50 37037 0.7(C)-08() 17500
Male gonad 58 548+26 121 26 000
Female gonad 52 13715 64 6500
‘Whole animal ** 55.5(C)-444(Q) 100 26 000 () - 21 000 (Q)

* Concentration factors (C.F.) were calculated using reported 24! Am concentrations in Mediterranean
coastal sea water (2.1 pBq |-1) where the seastars were collected (FUKAI et al., 1976).

** Values for reconsti animal are approxi because | for males (j} and females
{™) were not performed for all organs.
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