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Biofilm are microorganisms aggregate embedded within an extracellular 

polymeric substance matrix (EPS) which allow them to adhere to each 

other and to hard substrata. They are good and relevant bioindicators 

because they are ubiquitous, sessile, easy to collect and respond sensibly to 

their ambiant environment. 

 

The aim of our study was to evaluate the extent of metal pollution (Cu, Zn, 

Pb, As, Co, Ni, Cr, Hg) and of their bioavailability in the lagoon of Venice 

water, using marine biofilms, and to examine if long-term exposure to Hg 

in their ambient water induces a tolerance in marine biofilms. 

 

To that end, colonisation boxes containing 140 microscope slides were 



immersed in water at 1.50 m depth at six different sampling sites 

representing a gradient of pollution, i.e. two low-impacted sites, two 

industrial impacted sites and two urban sites. Samples of water were taken 

at each site to measure metals and Hg concentrations in water. Specific Hg 

Diffusive Gradient in Thin film (DGTs
®
) were fixed 7 days at the same 

place and depth as the colonization set-ups to quantify labile Hg 

concentrations at each site. The colonized slides were collected after 40 

days of immersion and analysed for their concentrations in total and 

intracellular metals, Hg and Methlymercury (MeHg) as well as their 

chlorophyll a content and ash-free dry mass (AFDM). Biofilm composition 

was further analysed by epifluorescent microscopy with DAPI staining to 

quantify the biotic fraction. To assess the tolerance acquired by biofilms 

exposed chronically to high Hg concentration, a short-term exposure to 

biofilms grown at different sites was performed, with seawater spiked with 

40 and 400 ng/L Hg, during 24 hours. 

 

Biofilm collected at the low impacted sites (St Maria del Mare) contained 

more algae (0.75 ± 0.09 g chla/g dw) than those collected in the channel of 

Venice city (0.02 ± 0.01 g chla/g dw). The inorganic fraction was very 

high in biofilms from the most polluted sites such as Murano (81 ± 2 %) 

and the industrial zone (75 ± 3 %). A higher concentration of dissolved 

lead, copper and arsenic was measured in the urban sites, which could be 

reflected in their accumulation in marine biofilms. In contrast, no 

relationship was found between the dissolved mercury or its labile species 

concentrations with Hg bioaccumulation in marine biofilms, suggesting 

that other parameters than water chemistry control Hg accumulation in 

biofilms. 

 

The present study demonstrated the usefulness of marine biofilms to assess 

metal pollution in coastal waters. 
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