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Abstract. Caspian Sea and NE Atlantic water profiles were investigated for radionuclide content.
Radionuclide data on the water samples collected in 1995 and 1996 in the Caspian Sea show a rapid
exchange of water masses in the two deep basins (the Central and Southern Basins). The main source
of radionuclides is global fallout. In the NE Atlantic Ocean elevated concentrations of 3H and 14C were
observed at medium depths (2000-3000 m) which could be explained by high latitude injection
processes.

1. INTRODUCTION

Isotopic tracers have proved to be useful tools for the investigation of changes with time in
the marine environment. Isotopic investigations could help the development of suitable
models to explain past environmental observations and help to protect marine ecosystems
against anthropogenic impacts.

IAEA-MEL in the framework of marine radioactivity studies has participated in several
expeditions to the Atlantic, Arctic, Indian and Pacific Oceans to sample seawater, sediment
and biota. The expeditions covered a wide range of marine radioactivity surveys to study the
distribution of key radionuclides (3LH, C. Sr, 11, 13Cs, U, Pu and Am isotopes) in the
world oceans, changes in their concentrations with time and to investigate marine
environmental change using isotopic signals in the marine environment.

Environmental change studies carried out by IAEA-MEL will be illustrated by two examples:
the Caspian Sea and the North-East Atlantic Ocean.

2. THE CASPIAN SEA

To explore the potential of isotope techniques in the study of water balance and water
dynamics in the Caspian Sea and the aspects related to changes in the sea level, two
research/training cruises were carried out in 1995 and 1996 under an IAEA technical co-
operation project [1]. During these cruises, oceanographic parameters (such as salinity,
seawater, temperature) were measured and seawater samples were collected for laboratory
analysis of 90Sr, 13C and 239,240PU.

In the two principal basins, the Central and Southern Caspian Basins, the behaviour of
239,24OpU, (OSr and '3 Cs appeared quite different (Fig. 1) 9,40Pu delivered by fallout in
surface water decreased from the Northern Basin to the Southern Basin and penetrated to
deeper water, as expected for this particle reactive element. The concentrations in the
intermediate layers of the Central Basin are higher than in the Southern Basin, which is
reflected by their inventories. The observed concentrations and transport of water masses
between the two main basins may be explained by these data.
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FIG 1. 90Sr, 13 C and 239'240Pu profiles in the Central and Southern Basins (1 996).

The concentration level of strontium in the water mass which appeared to be higher than
expected from global fallout could be a result of a significant contribution from soil
remobilization and river run-off. The excess of strontium was shown by the lower ratios of
239 240Pu/90Sr and 137Cs/90Sr. In the Central basin, the similar vertical distribution of 90Sr in the
water column is probably due to transport of surface water to greater depths. This gave a
higher inventory compared to the Southern Basin where the concentration decreased with
depth.

The caesium concentrations were in agreement with the level expected from global fallout. In
the Southern Basin, the activities clearly show a decrease with depth. Similar trends at the
same depths for strontium and caesium demonstrate the typical behaviour for these
conservative fallout radionuclides wvhich move essentially in true solution.

Although the turnover time of water in the Caspian Sea is of the order of 200 years, both deep
basins appear to be rapidly ventilated, as was shown by a small decrease in radionuclide
concentrations with depth. The main source of radioactivity in the Caspian Sea is global
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fallout and subsequent river run-off from catchment areas. At the stations visited, there were
no signs of dumping of radioactive wastes. However, more detailed studies are necessary to
better understand deep water formation in the basins which is expected to occur during the
winter season. As well as the development of an appropriate model for the radiological
assessment of the Caspian Sea which would require further sampling of seawater and also
sediment and biota.

3. THE NE ATLANTIC OCEAN

In the North-East Atlantic Ocean, a A 4 profile in the water column of samples taken at 460
05'N; 170 1' W has shown a remarkable peak at medium depths between 2000 and 3000 m.
A similar profile was obtained for 3H as can be seen from Fig. 2. The persistence of a
minimum in A 14C and 3H data for North-West Atlantic waters at around 1000 m depth were
also visible in GEOSECS data as well, although the present maxima (between 2000 and 3000
m depth) are much higher and comparable to surface levels [2]. However, such clear medium
depth maxima were not observed in TTO data for the North-East Atlantic (there were no
GEOSECS stations in the NE Atlantic Ocean).
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FIG. 2 . 3H and 14C profiles in the NE Atlantic Ocean.
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It is a known fact that the high latitude North Atlantic areas (north of 420) which coincide
with the water mass formation areas of the North Atlantic Deep Waters (NADW) are an
important sink for atmospheric CO2 [3]. High latitude injection processes could therefore be
responsible for the observed evolution of A14C and 3H concentrations below 1000 rn,
downwelling high surface radionuclide concentrations to medium depths. This subduction
mode water regime, when water masses labelled by global fallout are transported from the
surface to medium depths has also been observed for 90S and 137Cs radionuclides. Surface
waters may be directly transported into the deep interior of the Atlantic via conveyor
circulation, also known as thermohaline circulation [4].
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