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Statement of Problem: USGS has conducted basic and applied research of soils over the past 60 years, including discriminating geologic deposits of Quaternary age, estimating rates of slip along geologic faults, estimating the potential for climate change to affect waste repositories, quantifying rates of erosion and sediment production, assessing baseline vs contaminated levels of toxic materials in soils, and understanding element cycling as it exchanges through the atmosphere, hydrosphere, biosphere, and geosphere. What USGS has failed to do thus far, however, is build a cohesive understanding of the soil as a dynamic system, asking why does soil vary in response to climate forcing, contaminant loading, nutrient availability, and resilience to disturbance? 
Relevance and Impact: A systems approach to soils, and the many scientific disciplines used to study soils, is required to address such fundamental yet far-reaching questions for our mission as a research agency. 
Objectives for Geologic Disciplines and its Partners: We can build upon existing USGS strengths. Earth Surface Dynamics and the National Geologic Mapping programs, along with partners in the Water Resources’ National Research Program have made several key strides toward building a fundamental understanding of soil systems, among them (1) developing the use of radioisotopes for tracking movement, exchange, and transformations of constituents in and through the soil (2) understanding geomorphic evolution through climate-geomorphology-ecosystem histories and (3) using elemental and isotopic tracers to quantify the spatial distribution of dust and dust-related events recorded in soil materials. Recent accomplishments have pointed toward an evolving interest and need for soils research. A good example is the Geochemical Landscapes project, an inventory-based study designed to capture baseline chemistry for the nation’s soils: Together with USGS studies of geomorphology, soils, paleoecology and land cover, USGS will be poised to build a broad, process-based understanding of the nature, genesis, and vulnerability of the soil system. 

What USGS lacks, an indeed the Nation lacks, is a focused, organized project or program to address soils as a resource, a system, and a scientific direction. As a result, our knowledge base is spatially disconnected (localized expertise such as Mojave region or Alaska as examples) or topically focused (heavy metals, carbon, dust as examples).  The Nation’s land management agencies have similarly failed to provide this broad yet deep understanding required to capture the basic understanding of a resource, its state, and its vulnerabilities. 

Strategy and Work: The approaches needed to address these issues include (1) expertise in whole-systems science, including especially water-plant-soil transfers of both heavy (trace metals to silica) and light (C, H, O) elements (2) isotopic expertise, and (3) field-based, geographic expertise to build a spatial understanding for geologic and hydrologic underpinnings of soils, ecosystems, and the processing of materials in, through, and out of soils. 
