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ABSTRACT  
Samples of Unio pictorum mancus collected monthly from spring 2003 to summer 2004 in the meso-oligotrophic Lake Maggiore 

and the eutrophic Lake Candia were compared to evaluate the influence of lake trophic conditions on mussel populations. Shell form, 
maximum age (8 years) and percentage of organic matter in the shell and soft tissues were similar in both lakes. However, 
comparisons between same size classes revealed that mussels from Lake Maggiore were generally older, their shells heavier and 
their soft tissues lighter than those from Lake Candia. Recruitment occurred in both populations in June-July. The frequency 
distributions of adult mussels (>30 mm) and their soft tissues and shell biomasses in all size classes (range = 2 mm) were normal, 
but the curves of the mussels from Lake Candia were flat in comparison to those of mussels from Lake Maggiore. The median body 
size of Lake Maggiore mussels was 58 mm, while that of the Lake Candia population was 72 mm. During the study period the 
population density of each lake was fairly constant, whereas the population structure, and consequently the biomass, showed 
seasonal variations. The greatest differences were found between population density and shell and tissue biomass of the two 
populations, which were respectively 46.86 ind. m-2; 408 g d.w. m-2 and 38.67 g d.w. m-2 in Lake Maggiore, and 6.93 ind. m-2; 92.29 
g d.w. m-2 and 14.04 g d.w. m-2 in Lake Candia. These values testify to the phenotypical plasticity of Unio pictorum mancus in 
relation to environmental characteristics, without excluding a possible genetic influence as a result of geographical isolation and the 
respective selection mechanisms. The influence exerted by the lake trophic level and by the physical environment on some population 
characteristics is discussed. 
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1. INTRODUCTION  
Much more information is available on the popula-

tion ecology of commercial marine bivalves than on 
freshwater mussel populations, mainly because the latter 
are exploited to any great extent only in very restricted 
areas and for relatively limited periods. As an example, 
until the middle of the XX century freshwater mussels 
were exploited principally to produce nacre buttons, for 
natural pearls and to feed poultry (Tudorancea 1972; 
Bowen et al. 1994). Mussel populations accordingly 
declined in areas where these were important activities. 
Nowadays, the decline of many species is the conse-
quence of eutrophication (Patzner & Müller 2001), toxic 
pollution, running water regulation and the increasing 
frequency and extent of invasions by allochthonous 
bivalve species (e.g., Dreissena polymorpha). For 
instance, following invasion by Dreissena, more than 
70% of North American bivalve species are declining, 
or are already extinct (Bauer & Wachtler 2001); this has 
caused changes in the benthic communities, with related 
effects on the diet and growth of fish (McNickle et al. 
2006).  

Studies on freshwater bivalves have been increasing 
steadily since the 1960s, when they began to be used as 
indicators of radioactive and stable pollutants in the 

environment (Gaglione & Ravera 1964; Bedford et al. 
1968; Manly & George 1977; Millington & Walker 
1983; Storey & Edward 1989). In addition, various 
environmental warning systems using valve movement 
of some freshwater mussels have been adopted (Eng-
land & Heino 1994; Ham & Peterson 1994; Borcherding 
2006). During the last decades, in addition to researches 
on freshwater mussels as pollutant concentrators, stud-
ies on populations in the field have yielded a large 
amount of information; for example, density, biomass, 
and age distribution were considered in relation to mus-
sel size and production rate. Negus (1966) provided the 
first quantitative data on growth rate and production of 
unionids, while Magnin & Stanczykowska (1971) were 
the first to quantify freshwater mussel production in 
Canadian lakes. 

Mussel soft tissues may be utilized as food by vari-
ous predators, and after the mussel's death its tissues are 
degraded in about two weeks (Lomstein et al. 2006). In 
addition, the considerable amount of calcium carbonate 
hitherto immobilized in the shell can be returned to the 
environment. Mussels mineralize a great amount of 
organic matter through their high respiration rate, and 
take up suspended particles by their filtration activity 
(Hily 1991), while the indigestible fraction is released in 
the form of pellets which modify the structure of the 


