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Study of the soil deposition on the river Seman Mouth by the use of Cs~137 
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Albanian rivers every year transport in suspension to the sea about 50 million tons of 
sediments (1). Depending on this and on the elernents in the hydrological regime of the near 
shore part of the Adriatic sea, the sea shore line has changed considerably and erosion and 
deposition parts are formed. One of such deposition part îs that of the river Seman mouth. 
The soil here is salty and does not tilled agriculturally. 

Our aim was to determine the mean depth of the depositions în the northern part of this 
mouth (Fig. 1). We have choosen three points. The distance between points P1 and P2 îs about 
250 m, while that between points P1 and P3 is about 100 m. The three points are about LS km 
far from the seashore line. 

The method used was that of 
Cs~137. Cesium, after being in 

~~~~:be:!~d 1:~!~ ~ive~:~~sg~ ! 
this radio-nudide are mostly due 
to the physical movement of the 
soil partides (2). In ref. (3.4) cases 
are gîven were this radionuclide 
is used in the soil erosion studies. 

Cs-137 is one of the main 
products of nuclear fission 
because of its relatively high yield. 
5.57 nudey are formed every 100 
fissions (5). By calculations we 
find that, during fission of the 
nudev in an insta11ation with 1 
Mt fissionable energy~ the 
produced Cs-137 activity is 
5.88E+09 MBq. The high value of 
cesium depositions takes place 
one year later than the explosion. 

Fig. 1 The position of the points of the study 

At the three points we digged up holes of 2 rn depth. In the first two holes, in November 
1986, the soil samples were taken 5 cm tluck, while in the last, in June 1987, 2.5 cm. The 
samples were dried in 130°C, then they were ground in a mill and sîeved through a 100-µm 
sieve. About 500 g of material was placed in a marinelli beaker to measure the activity. The 
system used was a gamma-spectrometric one. lt consists of a Ge-Hp detector, a 4000 channel 
analyzer and a IBM XT microcomputer. 

The dependances from the depth of the Cs-137 activity in Bq/kg are shown in Fîg. 2 and Fig. 
3. At the three points, beyond the depths 190 cm, 100 cm and 135 cm, respect:ively, the 
material was mainly sand. The respective measurernents were exduded. The depths of the 
soil from the surface to 5 cm are distinguished by a .high activity of the Cs-137. This is due to 
the Chernobyl accident in April 1986. This pollution can be used as the time reference point 
in cases when the deposîtîons are to be determined. Beyond this depth the quantity of this 
nudide increases. The oscillations of the values of Cs-137 can be explained bath from the 
quantît;' of the Cs-137 that fallout has deposited on the zone of the river in a particular year 
and from the oscillations in different years of the sedim.ents traru;ported in suspension. 

The highest value of the Cs-137 is obtained at 137 cm depth for point Pl and 130 cm for 
point P3. These depths correspond to the depositions of the year 1963, one year after the 
maximum of the nuclear explosions. The point Pl in 1957 was beh'/een 1 m and 1,5 m under 
the sea level. This we found frorn the maps compiled before 1960. At these depths a small part 
of the sediments was deposited on the sea-bed. The depositions mostly took place at the less 
depths. They were small when the points were above the sea level and happened when the 
river gushed. The maxîmum of Cs-137 at the 180 cm depth corresponds to the depositions of 
1955, one year after the peak of nuclear explosions of 1954. At the point P1, the mean annual 
deposition from 1955 to 1963 is 5 cm and from 1963 to 1986 is 6 cm. After 1963 the depositions 
are more extenslve, the sea is more shallow, so, after about 5 to 10 years this point would be at 
the sea level. 
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Fig. 2 The dependances of 137 Cs activity 

frorn the depth, points Pl and P2. 
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Fig. 3 The dependance of 137 Cs activity 

frorn the depth, points P3. 

REFERENCES 

l. PANO N., 1984. - Studime Meteorologjike dhe Hidrologjike, No. 10, Tirane, p. 141. 
2. TAMURA T., - Nuclear Safety, No. 5, 1964, p. 262. 
3. RITCHIE J. C., SPRABERY J. A. and McHENRY J. R, 1974. - Proc. Soi/. Scien. Soc. Am., N' 

38, p.137. 
4. ROGOWSKI A., S. and TAMURA T., 1970. - Heaith Phys., No. 18, p. 476. 
5. Ionizing radiation: sources and biological effects 1 U. N. Sden. Comm. of the Effects of 

Atomic Radiat., 1982. Rpt. to the Gen. Assembly, p. 213-217. 

Rapp. Comin. i11t. Mer Médit., 33, ( 1992). 

Il 


