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ABSTRACT
Freshwater resources supplied by headwater streams and their surrounding watersheds are being threatened by severe pollution
from anthropogenic releases of nutrients and trace metals (e.g., mercury [Hg]). Preserving these assets for future use requires
developing a deeper understanding of watershed structure and function. Previous findings have led to the realization that transient
storage zones (TSZs)—and more specifically, metabolically active transient storage zones (MATSZs)—are hot spots for Hg
biogeochemical transformations that can exert a controlling influence on speciation and availability.
In this presentation, we report the results from a range of high-resolution analysis techniques that were designed to describe the
biogeochemical processes that may lead to the formation of HgS enriched particles in MATSZs. Our results suggest that microbially-
mediated processes govern the formation of nanometer-sized HgS particles.
Nanoparticulate or colloidal HgS is widely recognized as a potential source of bioavailable mercury for methylating bacteria.
Understanding the mobility and bioavailability of these nanometer-scale particles in MATSZs is an important step in predicting
MeHg production in aquatic ecosystems.
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