1


Investigation and Mapping of Fluvial Landforms within the Lower Chippewa River Valley[image: Z:\Images\FINAL_VERSION [Converted].jpg]
(Figure 1.  A map of terraces of the Lower Chippewa River Valley created by (Speer et al. (2007).





I. Introduction
	
  The Lower Chippewa River Valley (LCRV), designated a Wisconsin state scientific area in 2002, extends from Dells Pond, in Eau Claire, to the confluence of the Chippewa and Mississippi Rivers (Figure 1).  The LCRV is a very complex area with a complex geomorphic history and diverse ecology.  Little research has been conducted on the complexity of the geomorphology within the LCRV leaving much of it poorly understood. Our research will greatly increase the understanding of the Late Quaternary Geomorphology of the LCRV.  This project will build on previous terrace mapping conducted on the LCRV last year by Speer et al. (2007). Specifically, we will create a new terrace map using differentially corrected global positioning systems (dGPS) data to ground truth terrace, and we will use ground penetrating radar (GPR) data and optical stimulating luminescence (OSL) to identify the age, origin, and sedimentology, of terraces in the LCRV.  Our ultimate goal is to advance the understanding of the late Quaternary geomorphic history of the LCRV landscape landforms, with particular emphasis on fluvial terraces.
II. Objectives
  The main focus of our research will be an investigation of fluvial terraces within the LCRV.  Fluvial terraces are remnants of former floodplains left behind when rivers downcut and begin flowing at a lower elevation.  There are three basic types of terraces, rock cut, fill cut, and fill terraces, each of which have distinct origins and sedimentalogical characteristics. Little is known about the origins or sedimentological characteristics of terraces in the LCRV, or about when they formed.   Preliminary mapping conducted by Speer et al. (2007) revealed seven terraces which can be traced throughout the LCRV.  The preliminary terrace map was created using topographic maps and digital elevation models (DEMs) to identify and map terrace surfaces. However, the topographic maps (USGS 1:24000 topographic quadrangles) that were used have relatively large contour intervals (10 to 20 feet) making terrace elevations difficult to distinguish accurately; therefore, the initial terrace map is inaccurate in certain locals.  Field investigations this summer revealed that some terraces on the preliminary terrace map were missed or incorrectly labeled.  The lack of research conducted to determine the age or sedimentology of the terraces will also be addressed.   We will use GPR and OSL to develop an initial framework to begin to solve the aforementioned issues.  Our specific research objectives are to: 
· Create a new, ground truthed map of stream terraces within the LCRV that improves the accuracy of the preliminary terrace map created by Speer et al. (2007)
· Determine the sedimentological and stratigraphic characteristics of individual terraces in order to identify the types of terraces that exist within the LCRV
· Develop a preliminary chronological sequence of the terraces 
III. Plan
  We will use the initial terrace map and digital raster graphics (DRGs-digital topographic map files) to locate terrace remnants throughout the valley to identify sites where additional (to this summer’s dGPS data) dGPS elevation data are needed.  We will then use the dGPS equipment to collect elevation data points in these sites. Once dGPS data is collected they will download it using Pathfinder GPS software.  Once downloaded, a GIS database will be created compiling all the dGPS data, previous shapefiles (terrace files) files from the preliminary map, and DRGs that will be used on the new map.  We will then analyze the data and compare it to the previous terrace map (Speer et al. 2007).  We will construct a new map by digitizing new, corrected terrace shapefiles, using ArcGIS software.  The newly created shapefiles will then be incorporated into DRGs of the LCRV creating a map showing the new accurate terrace locations and elevations.  
  GPR data will also be interpreted by us.  By researching various geomorphic models we will compare the GPR data to these models to determine the structure of the individual terraces.  This will help us determine the origin of the terraces as well as the basic terrace type they represent. Laser level survey data will be incorporated into the GPR profiles allowing for accurate representation of elevation of the landforms surveyed.  Six OSL dates will also be interpreted in order to establish a preliminary estimate of when terrace formation could have occurred.


IV. Significance of the Proposed Project
  The LCRV is characterized by a diverse ecological system and unique geomorphic history.  The lack of research on the geomorphic history and landforms in the LCRV leaves many questions unanswered about why and how these landforms came to be.  Further understanding of the geomorphic history of the LCRV will improve our understanding of how the river has changed through the past and how it could respond to environmental change in the future.  A better understanding of the geomorphology of the area will also assist policy makers and residents of the LCRV make informed decisions that can about protecting the area’s landscape, scenic beauty, and important habitats for future generations.  
V. Nature and Extent of Student Involvement 

  Geography and Geology undergraduate students Phillip Larson and Adam Krieger (with the help of Geography students Eugene Boyd and Lindsay Olson) conducted the GPS and GPR data collection during the summer of 2007 and are taking the lead on the project and this proposal.  This summer’s data were collected using the Trimble ProXR dGPS (elevation data), the PulseEKKO 100 and 1000 GPR systems (sedimentological data), and a Topcon RL-HA laser leveling equipment (survey data).  dGPS data was collected from terrace tread surfaces and scarps.  Research this summer focused on the lower reach of the LCRV where Larson and Krieger (and Boyd, Olson) walked the terrace tread and scarp surfaces recording dGPS elevation data points.  GPR and laser level data were collected at two sites, a site in Putnam Park, and a site at the intersection of county roads DC and D near Durand, WI.  This coming year Larson and Krieger will:

· Locate and collect additional dGPS elevation data on terraces that were missed in the lower reach of the LCRV this summer
· Collecting dGPS data on all the terrace surfaces in the upper reach of the LCRV (Caryville to Eau Claire, WI)
· Use ArcGIS software to compile a GIS database and compile the data from the dGPS data collected to create a more accurate terrace map
· Interpret the GPR data collected from terraces (1997-2007) and identify the sedimentology and types of terraces present in the LCRV. 
· Collate dGPS, GPR, and OSL data to assemble a preliminary chronology of the terrace sequence in the LCRV
· Present the results of this investigation as a professional paper at the Association of American Geographers annual conference in Boston, MA, and at UW-Eau Claire’s student research day.
VI. Plan for Disseminating Results
  Results of this project, in the spring of 2008, will be presented by Larson and Krieger at the annual meeting of the Association of American Geographers in Boston, MA.  Results will also be presented at the annual University of Wisconsin-Eau Claire Student Research Day.  Larson and Krieger will also lecture on this research in the University of Wisconsin-Eau Claire Geography student research lecture series.  In addition, continual updates on the research will be presented on the Lower Chippewa River Valley Research website, (http://www.uwec.edu/jolhm/Student_Research/Larson/LowerChippewaRiverStudy.html) a website constructed by Phillip Larson.  The website will include the preliminary terrace map, new data collected this summer, and when completed, the results of the investigation.
VII. History of Prior Funding from the ORSP 
  Undergraduates Phillip Larson and David Speer were funded by the ORSP SREU for their work on the initial terrace map by Speer et al. (2007).  Speer also received funding from the ORSP to present their research results at the Association of American Geographers annual meeting in San Francisco, CA, in the spring of 2007.  This past summer’s research by Phillip Larson (and Boyd, Olson) was also funded in part by the ORSP SREU.  The University of Wisconsin-Eau Claire Geography and Anthropology Department provided additional support on all three occasions.
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