Sampling Device May Predict Methylmercury Accumulation in Wetlands

NIEHS Superfund Research Program (SRP)-funded researchers, led by Helen Hsu-Kim, Ph.D., of the Duke
University SRP Center, showed that a small plastic sampling device can efficiently predict the potential
for methylmercury — an environmental contaminant — to form in freshwater wetlands and to
accumulate in organisms living there.

The contaminant can build up in animal tissues, with toxic effects to the nervous system. Because
methylmercury occurs in greater amounts up the food chain, humans who eat large fish can also be
exposed.

In aquatic ecosystems, inorganic mercury changes to methylmercury through microbial activity.
Inorganic mercury occurs naturally in the environment but can also be found in some consumer
products, as well as in emissions from coal-fired power plants and other industrial activities.

The researchers’ sampling device consists of three main parts: A filter that sieves the surrounding
environment, a gel through which matter spreads to different extents based on its size, and a resin layer
that binds that material.

To test the sampler, they first constructed six miniature freshwater wetlands in boxes outdoors. Each
box consisted of sediment and water, as well as organisms typical of such environments.

The team gave the wetlands three months to establish, then collected sediment and water samples to
measure their baseline mercury concentrations.

Next, to half of the boxes, the researchers added several solutions, each containing a traceable form of
inorganic mercury that was either dissolved or particulate — stuck to small pieces of matter. The
remaining boxes served as controls.

The team allowed the mercury to work its way through the wetland systems, then deployed the
samplers, some face-down in the sediment and others suspended in the water column, for a week. The
idea was to see how much inorganic mercury became methylated, where it ended up, and how useful
the samplers were at predicting those changes.

After retrieving the devices, the researchers again collected water and sediment samples, as well as
mosquitofish, snails, plants, and biofilms — communities of microorganisms that cling to submerged
surfaces — for laboratory analysis.

When the researchers analyzed their sediment sampler data, they found that inorganic mercury
concentrations were moderately predictive of methylmercury accumulation in that sediment.

They also found that methylmercury measured by the water samplers correlated strongly with
methylmercury accumulation in the biological samples. But an even better predictor of methylmercury
content in organisms was total mercury — inorganic mercury plus methylmercury — measured by those
samplers.



That finding could reflect pathways for methylmercury buildup in the food chain, the authors noted. For
example, biofilms can convert inorganic mercury into methylmercury, as well as absorb the toxin
directly. Those same biofilms could also be an important food source for snails and fish in wetlands. In
addition, aquatic plants could absorb methylmercury produced by biofilms living on them.

According to the authors, the study shows how their samplers can be used both to predict the potential
of inorganic mercury to transform into methylmercury in freshwater wetlands and to quantify the threat
posed to organisms living there. Further, their findings reveal the importance of sampling water instead
of sediment.

The authors added that future efforts to monitor mercury in aquatic ecosystems should consider the
activity of microbes involved in methylmercury formation and decomposition.

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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