
Research Brief 352: Tracking Mercury Conversion and Distribution in Aquatic 
Environments 

NIEHS Superfund Research Program (SRP)-funded researchers, led by Heileen Hsu-Kim of 
the Duke University SRP Center, provided insight into how and at what timescale mercury 
changes within a wetland ecosystem. They found mercury from different sources is 
converted into other mercury forms that eventually have similar properties. This finding can 
inform environmental management or pollution control strategies. 

Mercury, a metal that is toxic to living organisms, can be found in the environment in 
several forms with distinct properties and toxicity levels. Methylmercury, one of the metal’s 
most toxic forms, can build up in the tissues of fish, posing a threat to humans through 
consumption.  

Mercury often enters aquatic ecosystems in multiple ways and in many forms, such as 
particulate mercury from the erosion of contaminated soils and dissolved mercury 
deposited into surface waters from the atmosphere. Upon entering an aquatic ecosystem, 
these different species of mercury are exposed to the same environmental processes and 
converted into other forms of mercury with almost identical properties and reactivity to one 
another. This process is known as homogenization.  

The team aimed to understand how and when mercury homogenization occurs in the 
environment. They first constructed three miniature freshwater wetlands in boxes 
outdoors. Each box consisted of sediment and water, as well as organisms typical of such 
environments, including several types of plants and a common freshwater fish known as 
mosquitofish.  

The researchers gave the wetlands three months to establish, then they added four 
different forms of mercury: two types of particulates, simulating mercury from suspended 
soils; and two dissolved forms, mimicking water and atmospheric deposition sources of 
mercury. The team collected surface water and sediment samples from each wetland at 
three, 28, 81, and 360 days after the initial addition of mercury. They also collected adult 
mosquitofish at 38, 80, and 360 days, to analyze how different mercury species are taken 
up by aquatic organisms.  

Analysis of water samples showed that, for all three wetlands, the four forms of mercury 
were relatively similar in concentration by the third day. But, by day 38, mercury 
concentrations were greater for the two initially dissolved mercury species than the initially 
particulate mercury, and this trend continued for the rest of the experiment. Overall, 
concentrations of dissolved and particulate mercury in water remained different 
throughout the experiment duration.  



In contrast, in sediments, all four forms reached a relatively similar concentration and 
achieved homogeneity within two months. Interestingly, before the two-month mark, 
sediment mercury concentrations differed greatly between boxes at several time points. 
The authors explained that, while the three experiments were set up similarly, these results 
indicate that different ecosystems undergo unique biological processes that control their 
chemical components. 

The team also analyzed how much of the mercury from each species was converted to 
methylmercury and how much methylmercury was taken up by mosquitofish. They 
observed that, at all sampling points, methylmercury concentrations in sediments and fish 
were five times greater for the dissolved mercury forms compared to the particulate 
mercury.  

The scientists also deployed passive sampling devices, previously developed by the team, 
for seven days at three sampling points: 17, 38, and 360 days following initial mercury 
addition. 

They observed that in both surface water and sediment, mercury concentrations quantified 
by the passive samplers were higher for initially dissolved mercury forms compared to 
particulate mercury. Dissolved and particulate mercury concentrations remained 
differentiated throughout the study and started to converge toward similar values at the 
one-year mark. According to the authors, these results suggest that, for sediments, 
mercury concentrations collected by their sampling device can remain differentiated 
longer than concentrations from traditional sampling methods, providing a better picture 
of sources of mercury contamination.   

This study provides insight into the timescale needed for different mercury sources to 
reach homogeneity in composition and reactivity in aquatic ecosystems, the team said. 
Water quality management is challenging because strategies often focus on controlling 
mercury releases from specific contamination sources, such as wastewater and 
emissions from waste incinerators. The researchers emphasize the importance of 
evaluating both mercury sources and the processes mercury may undergo when devising 
strategies to manage contamination.  

If you’d like to learn more about this research, visit the Superfund Research Program 
website at niehs.nih.gov/srp. From there, click on the Research Brief title under the banner, 
and refer to the additional information listed under the research brief. If you have any 
questions or comments about this month’s podcast, send an email to 
srpinfo@niehs.nih.gov. 

Join us next month as we discuss more exciting research and technology developments 
from the Superfund Research Program. 
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