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ABSTRACT 
Total mercury (T-Hg) and organic mercury (mainly methylmercury, MeHg) concentrations in the most important compartments 

(water, sediment, macrophytes, zooplankton, mussels and fish) of the shallow and eutrophic Lake Candia (Turin, Northern Italy) 
were measured. The decreasing sequence of the T-Hg concentrations is as follows: cat-fish (143 µg kg-1 d.w.), zooplankton (77 µg 
kg-1 d.w.), Unio pictorum mancus (37.9 µg kg-1 d.w.), macrophytes (28.9 µg kg-1 d.w.). The content of mercury in mussel tissues 
increased with the size of the animal, but the relationship between Hg concentration and tissue weight was negative, indicating that 
the rate of mercury accumulation was lower than the tissue growth rate. The amount of mercury accumulated in the mussels living in 
the lake sediments was estimated to be 0.54 µg m-2. The importance of mercury biomagnification is also discussed. 
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1. INTRODUCTION 

Interest in mercury contamination focuses primarily 
on its organic compounds, particularly methylmercury 
(MeHg), due to its high toxicity. A diet based on fish 
highly contaminated by mercury discharged with indus-
trial effluents caused the poisoning of fishermen and 
cats in Minamata Bay (Japan) and attracted attention to 
a serious mercury-induced neurological and cardiovas-
cular diseases (Sorensen et al. 1990). Since then mer-
cury and its compounds have been regarded by national 
and international norms (e.g., WHO-IPCS 1990) as the 
most toxic of heavy metals. The organic forms (e.g., 
dimethylmercury) are more volatile, more toxic, and 
more readily available to organisms than the inorganic 
compounds, and have a different distribution in the 
environment. 

When mercury and its inorganic species are trans-
ferred from point sources (ores, rocks, effluents) or dif-
fused sources (atmosphere) to a water body, they may 
be transformed into organo-metals (e.g., monomethyl-
mercury, dimethylmercury) by bacterial and algal activ-
ity (Jensen & Jernelov 1969; Jernelov & Lann 1971; 
Mason et al. 1996). In fresh and brackish waters the 
sulphate-reducing bacteria are the most efficient 
microrganisms in the methylation process, which 
mainly occurs at the sediment-water interface and, to a 
lesser extent, in the water column. The opposite process, 
demethylation, is also mainly due to bacterial activity at 
the sediment surface. Therefore, the MeHg concentra-
tion in the aquatic environment is the result of the bal-
ance between the methylation and the demethylation 
processes (Campeau & Bartha 1984).  

Experimental studies have focused on the relation-
ships between the two processes (e.g., Rambal et al. 
1986; Hintelman & Evans 1997) and on the influence of 
biotic and abiotic factors. For instance, Gardfeldt et al. 
(2003) demonstrated that methylation is substantially 
driven by biotic factors, while it is poorly affected by 
abiotic conditions. A relatively important role has been 
attributed to solar radiation, which seems to be involved 
in both the formation and decomposition of MeHg. The 
influence of light is obviously limited to the photic 
layer, where the highest photosynthetic activity is sus-
tained by phytoplankton. The release of soluble 
extracellular organic substances (e.g., glycine) by 
planktonic algae stimulates the bacterial activity, thus 
indirectly contributing to the production and decompo-
sition of MeHg. 

Aquatic animals take up MeHg from both water and 
food, but generally food seems to be the most important 
source of MeHg for zooplankton (Tsui & Wang 2004) 
and fish (Hall et al. 1997). The ability of organisms to 
survive in environments heavily polluted by toxic met-
als (e.g., mercury) varies with the species. The capacity 
of some species for accumulating in their bodies metal 
concentrations exceeding their physiological needs by 2 
or 3 orders of magnitude without evident damage justi-
fies the use of some of these species as bioindicators of 
accumulation for one or more pollutants. One of the 
commonly used bioindicators for mercury is fish, with 
muscle the tissue analysed, even though the highest 
mercury concentration occurs in liver and kidney 
(Jernelov & Lann 1971). However, muscle has some 
important advantages; for example, most of the fish’s 
weight derives from muscle, which may be easily iso-
lated from other tissues, the organic mercury percentage 


