EVIDENCE FOR SILICA AND REDUCED IRON TRANSPORT IN SANDSTONE AQUIFERS 
Anne Lammes1, Richard Kettler1
1 - Department of Earth and Atmospheric Sciences, University of Nebraska-Lincoln, Lincoln, NE-68588

Resistant sandstone outcrops occur where the sand has been lithified by intergranular cements. Iron oxide-cemented sandstones are not only resistant to weathering but may form outcrops and patterned rocks that are visually striking. Among the forms present in these sandstones are spherical, pipe-like, and boxwork concretions of iron oxide as well as patterns that bear a general resemblance to the Liesegang phenomenon. The spherical and box-work iron oxide-cemented rinds typically surround a friable sandstone core. Research at UNL (Loope et al., 2010; Weber et al., 2012) has shown that such features formed in evolving aquifer systems. The sandstones were originally cemented by accumulations of ferrous carbonate deposited under reducing conditions. During the uplift and incision of the aquifer, more oxidizing waters invaded the system. The interface between iron carbonate-cemented sand and uncemented sand was then colonized by iron-oxidizing bacteria. Iron migrated from the concretion interior to the rind where it was oxidized by the microbes producing the forms observed today (rinded spheres, box-works, or pipe-like concretions). Although the iron-oxide-cemented sandstone is very resistant to weathering, some of the sandstone from which the iron was obtained is now extremely friable and less resistant to weathering than sandstone that never contained any ferrous carbonate cement. One interpretation of this observation is that silica cement was removed along with the iron carbonate cement and that both iron and silica were transported to the site of iron oxide mineralization, perhaps as a ferrous silicate complex. Microbially-mediated oxidation of the iron and precipitation of iron oxides destabilized the complex species with resulting precipitation of silica as quartz. This project intends to test the hypothesis that silica (SiO2) can be readily transported in aquifers in the presence of aqueous iron(II). The results of this research could provide support for an effort to quantify the effects of aqueous iron(II) on silica solubility. This interpretation and the hypothesis of this research can be falsified if there is no evidence that silica has also been transported from the concretion interior to the rind.
