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ABSTRACT 
This research follows the variations in calcium and 14 trace metal concentrations in mussel shells (Unio pictorum) from two 

lakes with different trophic levels, Lake Levico and Lake Caldonazzo (Northern Italy) from 1934 to 2001. During this period, the 
concentration of 11 trace metals increased and that of 3 decreased in the shells from Lake Levico, while the shells from Lake 
Caldonazzo showed an increase in the concentration of 6 metals, a decrease in 6 and no variation in 2. In both the lakes the 
concentration increases were far greater than the concentration decreases. In 1934 as well as in 2001 the metal concentrations in 
the shells from Lake Levico were higher than those from Lake Caldonazzo, although the concentrations of the most abundant metals 
in the filtered water of the latter lake were higher than those found in the water from Lake Levico. This apparent anomaly, also 
observed in an earlier study on the same species in 12 lakes, seems to be the combined effect of several causes (e.g. trophic level of 
the environment, metal concentration in the food), among which metal speciation in the water is probably one of the most important. 
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1. INTRODUCTION 

A number of environmental variables (e.g. quality 
and abundance of food, type of substrate, temperature, 
oxygen and calcium concentrations, pH, pollutants) 
influence the growth-rate and chemical composition of 
molluscs. 

Because of the relatively rapid turnover-time of the 
soft tissues, their chemical composition should reflect 
the recent situation of the environment, whereas the 
slow turnover-time of the shell means that its chemical 
composition reflects the environmental situation inte-
grated over a time corresponding to the age of the mol-
lusc. As a consequence, the soft tissues are commonly 
analysed to monitor the recent pollution level of the 
environment, while the shell is a useful tool for follow-
ing the trend of some environmental variables over 
time. 

Accordingly, some authors have studied the bivalve 
shell to follow the variations over time of some 
environmental characteristics such as trophy, acidifica-
tion, and metal pollution (e.g. Imaly 1982; Carell et al. 
1995; Frantsevitch et al. 1996; Westermark et al. 1996, 
1997; Nystrom et al. 1996). For example, seasonal 
variations of manganese level in Unio tumidus shell 
were highlighted for each year from 1977-1981 using 
high-resolution elemental mapping with nuclear micro-
scope analyses (Mutvei & Westermark 2001). These 
variations were related to oxygen depletion and 

eutrophication of the environment. Nelson (1964) 
followed the trend of fall-out contamination by nuclear 
tests in the Pacific Ocean by measuring the Sr-90 
activity in the shell layers of Unionidae. 

This research aims to compare the trend of 15 metal 
concentrations in Unio pictorum, L. shells from Lake 
Levico and Lake Caldonazzo (Trento Province, 
Northern Italy) during a period ranging from 1934 to 
2001. 

2. STUDY SITE 

Lake Levico and Lake Caldonazzo, which lie in the 
upper Valsugana Valley (Trento Province, Northern 
Italy), are the source of the River Brenta (Fig. 1). Both 
lakes are essentially fed by springs and the water table, 
in addition to the water load from a small number of 
minor tributaries and rainfall. The lakes were carved out 
by the Quaternary glaciers and barred by alluvial 
conoids accumulated by their tributaries. Both lakes are 
excavated out of gneiss and quartziferous phyllites, and 
the water load  from their tributaries is rich in calcium 
and magnesium, in addition to morainic and porphyric 
mud. A hilly Pliocene ridge separates the two lake 
watersheds (Trener 1952). The most important charac-
teristics of the lakes are reported in table 1. 

The first information on the trophic state of these 
lakes was provided by Marchesoni (1952a; 1952b) 
during the period from 1947 to 1949. According to this 
author, both lakes were eutrophic, but Lake Levico was 


