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While a good data set already exists on plutonium levels and inventories in 
Mediterranean shelf sediments, only few plutonium data are presently arnilable for 
slope and deep-sea areas. For this reason, selected deep Mediterranean areas having 
different morphological and sedimentological characteristics were studied. and 
plutonium vertical profiles and inventories have been determined. In this paper "e 
report the results obtained for the margin of the continental shelf, the slope and the 
bottom of the Taranto Valley, a deep submarine canyon in the Ionian Sea, and for an 
open-sea reference area in the Algerian Abyssal Plain. 

The sediment cores were collected by a modified Reineck corer and sectioned 
onboard in slices I cm thick. 239,240pu was separated from the matrix by leaching, 
double anion exchange and electroplating, and measured by alpha spectrometry. 

The inventories of 239.240pu in sediments of the Taranto Valley are shown in 
Fig. l. In general there was a decrease in Pu inventories along the canyon from the 
shelf to the slope and the deepest part of the canyon. In shelf and slope cores, 
plutonium was detectable down to depths of at least 30 cm which was the average 
length of the cores collected. The inventories ranged from 90 to> 160 Bq/m2 and. in 
all cases, were higher than the cumulative fallout deposition at these latitudes IS l 
Bq/m', PERKINS and THOMAS, 1980). For the two samples at 150 m and 450 m. 
only a lower limit of the inventory is reported (>120 and >160 Bq/m: respectively). 
because plutonium concentrations were still relatively high at the bottom of our 
cores. These results are in good agreement to those reported for the continental shelf 
of the Gulf ofTaranto by TRIULZI et al. (1982), 

In the sediments collected at the bottom of the canyon at depths of I 500 m and 
2000 m, 239 -240Pu was only detectable in the first I 5 cm. The inventories of 
239.240Pu (58 Bq/m2 at 2000 and 45 Bq/m 2 at 1500 m) were about 50% of the 
cumulative fallout deposition. 

To evaluate the influence of morphological and sedimentological factors on the 
transport of plutonium from the continental shelf to the deep sea, the results 
obtained for the Taranto Valley were compared to the inventory of 239.24DPu in a 
sediment core collected in the Algerian Abyssal Plain. an area where only pelagic 
sedimentation is active. In the latter case, plutonium was only present in the first 4 
cm of the core and its concentration decreased regularly from the surface to depth. 
The inventory was 3± 2 Bq/m 2 (4% of the cumulative fallout deposition). 
comparable to the values obtained for deep cores from oligotrophic Atlantic areas 
(BUFFONI et al., 1992). 

The inventories calculated for the deepest part of the Taranto \' allev are almost 
twenty times higher than in the open Western Mediterranean as a consequence of 
several processes : 

- productivity is very low in the open Mediterranean Sea. resulting in scarce 
export production and in a low probability of the particle-associated plutonium 
reaching the sea bottom. In contrast, the particle population increases considerably 
in areas close to land and river mouths thus producing an effective removal of 
plutonium from the water column; 

- the continental shelf of the Gulf of Taranto is very narrow and the slope is 
indented by several small canyons, some of them corresponding to mouths of rivers. 
Cnder these conditions, the particulate material exported by rivers and the 
associated radionuclides may easily be transported to deeper areas preferentially 
through the small canyons: 

- slumping processes and hydrodynamic conditions inside the canyons facilitate 
the resuspension of sediments, thus enhancing the scavenging of particle-associated 
radionuclides from the water column. 

Fig. 1 - Inventories of 239,240Pu (Bq/m2) in sediments of the Gulf of Taranto (r:iain iigurel 
and in the Algerian Basin (upper left square}. 
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