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Beaver ponds are sources of methyl-mercury in Sweden 
Sonia Herrero 

 

The beaver populations (Castor fiber) are increasing in Sweden since the early 20
th

 

century. The dams built in streams modify the fluvial networks by flooding the soils and 

increasing the time water remains in a place, increasing its water retention time. This 

remobilizes nutrients and organic matter from the soils and loads them to the aquatic 

systems. The organic matter is known by its capacity to mobilize mercury (Hg). The 

increase in nutrients and organic matter together with the slow speed of water creates 

perfect conditions for algae and microbial communities to grow. They both consume most 

of the oxygen dissolved in the deepest layers of the water column. In this anoxic 

conditions, Hg methylating bacteria might produce methyl-mercury as a byproduct of their 

metabolism, as a Hg detoxification process. Methyl-mercury is of major concern because it 

is accumulated in aquatic organisms and it reaches human beings by fish consumption. 

 

The methyl-mercury (MeHg) levels have been shown to increase after the building of 

beaver dams but with time the levels decrease. The source of this MeHg is still unclear. I 

hypothesised that as the methylating bacteria responsible for production of MeHg are 

favoured by the building of the dam (creating anoxic conditions, increasing nutrient levels 

and really easy to uptake organic matter) the increase in MeHg will be mainly due to the 

activity of these bacteria in the pond sediments rather than input of MeHg from the soils.  

 

I participated in a study that was carried out in 9 beaver ponds along Sweden during 

October 2014. I found that mercury methylation rates and MeHg concentrations were 

highly related in Swedish streams. Hg methylation rates decreased with age of the pond, 

and so did the MeHg concentrations. The mercury methylation rate in these systems was 

partially controlled by the degradation status of the organic matter rather than the organic 

matter concentration. The lower mercury methylation were found in ponds dominated by 

highly degraded organic matter and nutrient poor conditions.  An increase of terrestrial 

organic matter  after the flooding led to high concentrations of  complex organic matter. It 

seems that this increased the bioavailability of mercury to bacteria. Additional factors that 

also seem to control the process  were  the amount of easily uptake compounds from algae, 

and the concentration of sulfate. Higher concentrations of them would increase the 

anaerobic microbial respiration and thus promote the Hg methylating bacteria. 


