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Soil-like materials are present in many of the horizontal shafts in Homestake.  They are probably in part soil that has been transported from the Earth’s surface by human traffic, but much or most of it is probably secondary clay minerals, silt and/or sand produced by weathering of primary minerals in the mine.  Lack of abundant plant materials (such as plant roots) will limit the types of organic compounds introduced into these subsurface soils, and in turn greatly affect the types of microbial communities that are present in these soil materials.  Types of organic matter, including humic substances, will likely be less diverse than in surface soils.  The lowest level of the mine, with its elevated temperature and probably higher soil moisture content than levels nearer the surface, should lead to accelerated weathering of the soil materials compared to those formed nearer the Earth’s surface.

Research Objectives:  Some soil-like materials from different depths in the mine are currently being analyzed by the SDSU Soils Laboratories.  The main objectives of the proposed research are to: (1)  Do basic physical, chemical, and microbiological analyses of the soil-like weathered materials from different locations and depths in the mine; (2) Compare results from different locations and depths in the mine, and from different depths of soil in the same location, and correlate these to differences in parent materials, temperature, amount of water leaching through the site, and historic activities that were conducted in the mine at these sampling sites; (3) Assemble baseline microbial community information so that comparisons can eventually be made between microbial communities in these weathered materials, in surface soils, and those present in pristine regions behind rock barriers that will eventually be accessed and sampled..  

Experimental Approaches:  Analyses for particle size,  carbon content, and selected chemical parameters are being done.  Selected microbial analyses, including viable plate counts, direct microscopic counts, community level physiologic profiling using Biolog plates, heterotrophic microbial activity evidenced by fluorescein diacetate (FDA) hydrolysis, and denaturing gradient gel electrophoresis (DGGE) for microbial community profiling will be done.  

Expected Outcomes: Results are expected to support hypotheses including:
-Chemical and physical properties of these subsurface soils will differ greatly from the surface soils that lie directly above the mine; and will be more similar at one given depth than at different depths in the mine.

-Subsurface soil materials formed in the deeper levels of the mine will be more highly weathered than soil materials formed closer to the Earth’s surface.
-Types of organic matter, including humic substances, will be less diverse than in surface soils
-Any structure present in these materials will be due mostly to clay and microbial influences.

-Microbial communities will be less diverse than those found in surface soils

-Subsurface soil microbial communities will differ at different locations found at the same depth; and at different depths in the mine; due to gradients of moisture, temperature, and proximity to organic matter (especially lignocellulose/wood), and/or differences in soil texture.

-Soil microbial communities will differ most extensively between different depths in the mine, compared to microbial communities in different locations at the same depth.
-At a single location, there will be differences in chemical/physical/microbiological characteristics with depth in the weathered soil material profile
