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ABSTRACT

The activity of'37Cs in shallow northern Adriatic sediments was obtained on the basis of measurement results
from 25 sediment box cores, sampled during the Adriatic Scientific Cooperation Program (ASCOP) 16 cruise
in the summer 1990. U7Cs was determined in surface sediments (0-3 cm) and 12-15 cm-deep sediment. It was
found that the lowest caesium concentrations correspond to sands, which are spread along the Croatian coast.
Parallel to the Italian coast, 137Cs concentrations in pelites are the highest. It seems that the influence ofPo
River is significant for I37Cs activities in recent marine sediments along Italian coast south ofPo River delta.
Significantly higher l37Cs activities in 0-3 cm sediment layer can be attributed to the deposition caused by
Chernobyl accident.

INTRODUCTION

The shallowness of the continental shelf, which hardly overcomes 60 meters among Trieste, Venezia,
Ancona, Zadar and Pula, and the great quantity of waters flowing from Po and other minor Italian and
Croatian rivers, strongly determine the grain size distribution and sedimentation rate in this semi-closed
system. The chemistry of northern Adriatic as well as the cycling of nutrients and the fate of pollutants
within the ecosystem are influenced by sedimentation characteristics. The countries surrounding northern
Adriatic are reasonably contaminated by 137Cs during Chernobyl accident (1, 2, 3, 4).

The distribution of mean grain sizes, sediment types and main sediment characteristics in the open northern
and central Adriatic sea are generally known (5). The research of 137Cs distribution in sediments of Grado
and Marano lagoons (6) showed the influence of river input and grain-size distribution on caesium activities
in recent marine sediments relatively near shore. The similar observation results are found in the broader
Rhone mouth area (7). Concerning caesium solubility in sea water and significant input of terrestrial
material (carried by rivers), the amounts and caesium distribution into recent marine sediments of open
northern Adriatic is of special interest.

MATERIALS AND METHODS

The cores investigated in this work were sampled as a part of broader international and multidisciplinary
research programme ASCOP, during the ASCOP 16 cruise in the summer 1990. Sediment samples were
taken at 33 stations along seven different transects stretching between the borders of the Croatian and
Italian territorial waters in the northern and central Adriatic Sea. The sediments were collected by box
corer. After sampling, the sediments were sliced, frozen at -18 °C and kept until further use. Surface
sediment (0-3 cm) and 12-15 cm-deep sediment samples collected at 25 stations along five transects in the
northern Adriatic sea were prepared for gamma-spectrometric analyses.

Before the analyses, the samples were thawed at room temperature and dried at 106 °C to the constant
weight. Dried samples were stored in 125 cm3 counting vessels. The activity of 137Cs in each sample was
determined by gamma-spectrometry method using calibrated low background HP Ge detector system
coupled to a 4096 channel analyzer. Spectra were recorded 80 000 seconds. l37Cs activities were calculated
from the 661.6 keV peak and the data were recalculated at May 1st, 1990.

RESULTS AND DISCUSSION

The distribution of the material, caried by the Po River and other Italian and Croatian rivers, on the sea
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bottom of open northern Adriatic sea is the result of the sedimentation processes and the effect of the
dominant sea currents. That fact s evident in 137Cs activities in measured sediment cores. 137Cs was
detected in all surface sediment samples (0-3 cm) as well as in 12-15 cm-deep sediment samples.

The highest caesium activities are found in surface sediments taken at stations located in the Po River
prodeltaic area (25.6 ± 0.8 Bq kg'' dry weight at station 108 and 10.9 ± 0.3 Bq kg"1 dry weight at station
101). Along Italian coast south of Po River delta, the measured caesium activities in surface sediments are
high too, about 10 Bq kg"1 dry weight generally. These two areas corespond with main sedimentation area
of material caried by Po River. The bottom sediment composition in these two areas is made mostly by
clayey sand, clayey silt, silt and cly (5) and has higher organic matter contents (8).

The lowest caesium activities measured in surface sediments (less than 2.0 Bq kg"1 dry weight generally)
are found in samples collected at stations along Croatian coast as well as at stations located in middle part
and in north-east part of Corsini Port-Pula and Riccione-Porer Island transects. In this area, the organic
matter content in the bottom sediment, composed of sand mainly, is the lowest (5).

The similar spatial distribution of caesium activities was found in the 12-15 cm-deep sediment samples,
but measured values were significantly lower generally. The exceptions are stations 108 and 201 with
10.2 ± 0.5 Bq kg"1 dry weight and 9.6 ± 0.4 Bq kg"1 dry weight respectively. Relatively very high caesium
activities in 12-15 cm-deep cores at locations 108 and 201 indicate high sedimentation rate in this area. The
lowest caesium activities in the 12-15 cm-deep cores are found in samples collected at stations located in
middle part and in north-east part of sampled transects. Inspite sediment mixing, which is caused by
bioturbation, that fact indicates significantly lower sedimentation rate in middle and north-east part of
northern Adriatic vs. in west and south-west Adriatic. Significantly higher 137Cs activities in 0-3 cm vs.
12-15 cm-deep open sea bottom sediment layer can be attributed to the deposition caused by Chernobyl
accident.
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Fig. 1: Activities of 137Cs in the first 15 cm of open northern Adriatic sea bottom sediment.

PORTOROŽ 95 269



SESSION III PROCEEDINGS

Activities of 137Cs in the first 15 cm of open northern Adriatic sea bottom sediment (fig. 1) were estimated
on the basis of measured activities in recent sea bottom sediment (0-3 cm) and older, 12-15 cm-deep
sediment cores. It is evident that northern Adriatic marine sediments with high caesium content corespond
with main deposition area of suspended matter carried by Po River.
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