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INTRODUCTION

This proposal applies for funding from the John B. Patton Fund to do integrated ecology and geology research in Central and Southern Indiana.  This research focuses on the quantification of geological controls on ecological processes in Indiana ecosystems with a focus on abandoned agricultural fields (old fields) that are undergoing succession toward temperate forest.  An old field near Bloomington, IN has been targeted as the field site of a pilot study to provide guidance for selection of 3 other sites and identify potentially important geological ecosystem influences.

STATEMENT OF THE PROBLEM

Although abiotic controls on plant species and community distributions are a central element of general ecological theory, the effects of soils, hydrology and geomorphology on vegetation are not yet fully quantified and geographical correlation among these factors is not well understood for different natural settings.  Factors such as soil moisture, soil pH, soil Nitrogen concentration, and soil texture influence plant distributions at various stages of succession on old fields (Tilman, 1987; Collins and Wein, 1998).  In certain settings, some of these factors may be more important than others and their relative importance may vary with stage of succession and by location or region.

Studies that quantify soil, hydrologic, and geomorphologic effects on ecosystems can help define and parameterize models of ecosystem change, as well as help with natural resource planning efforts.  As more of these types of studies are conducted in different regions and terrains, the quality of information available to natural resource and land use planners will improve.  In central and southern Indiana, it is important to examine how vegetation that occupies abandoned agricultural fields is influenced by geological controls as farmlands are abandoned and concern over natural resource quality continues to rise.

PROPOSED RESEARCH

This project proposes an investigation of whether 6 factors (soil moisture, soil N, pH, soil texture, slope angle, and slope aspect) are, or have been, important influences on plant species distribution during succession at 3 different sites in Central and Southern Indiana.  Two hypotheses that will be tested by this study are:

1. Abiotic components of landscapes influence patterns of species distribution and patterns of species richness on old fields.

2. The relative importance of 6 abiotic factors as influences on species distribution characteristics changes geographically.  The 6 factors are:

a. Soil moisture

b. Soil N

c. Soil texture

d. Soil pH

e. Slope angle

f. Slope aspect

METHODS

Initially, six geologically related factors (soil moisture, soil N, soil texture, soil pH, slope angle, and slope aspect) along with vegetation type will be recorded at Griffy Lake near Bloomington, IN.  The analysis of these data will provide guidance for the selection of 3 other sites of the study.

This integrated, multi-site study will investigate soil, hydrological, and geomorphological influences on plant distributions.  Data will be collected on physical and hydrological soil conditions, slope characteristics, and plant species distributions. The data will be analyzed with multivariate statistics and geographical analysis techniques to elucidate patterns and spatial-temporal relationships.  

Site Selection and Sampling
A site near Bloomington, IN has been selected for a pilot study that will help direct further site selection, data element selection, and sampling design.  This site - a small, mid-successional, abandoned, agricultural field in the southwestern upland portion of Indiana University’s Griffy Lake Preserve - provides a good opportunity to examine the geographical distribution of plant species and possible relationships of this distribution to soil and landform characteristics.  
Information provided from the pilot study and Geographic Information System (GIS) techniques will be used to geographically target 3 old fields for study within southern and central Indiana.  Once the sites are selected, a randomized sampling pattern will be established at each site.  Samples from soil cores, slope information, soil moisture measurements, and vegetation characteristics will be collected at multiple sites within each of the 3 field sites.  
Data Collection
For each soil core, soil texture characteristics, soil pH, and soil Nitrogen will be measured using standard techniques.  Soil structure, texture, and pH data will be collected in the field for each core as it is sampled, and a general soils/surficial geology map will be developed.  Soil moisture sensors will be installed in each of the plots at each site and data will be collected on soil water tension and moisture stress for a complete hydrologic cycle.  Vegetation will be identified in nested plots in each of the sample locations per site.  Woody species will be identified, counted, and basal area determined for 36 m2 plots, then in a 1m2 plot all taxa will be identified and counted.  In the Biogeochemistry Laboratory at Indiana University soil Nitrogen will be analyzed with a Nitrogen elemental analyzer.  In the Center for Geospatial Data Analysis at Indiana University, slope angle and orientation will be determined at each location from digital elevation model data.  

Data Analysis

After the data are collected, the relative importance of each parameter will be determined using multivariate statistical techniques.  In addition, the nature of the geographical relationships between the soil, geomorphology and plant types will be determined with correlation techniques and other spatial statistics.  After relationships are discovered, the relative importance of each of the geological controls will be quantified and the results will be used to help natural resource and land use planners in the state of Indiana.

WHY SHOULD ANYONE CARE?

Understanding how soils and landforms affect plant communities of abandoned agricultural fields is important for estimating natural resources in the present and for predictions of future ecological change.  A study like this one can promote a better understanding of how fundamental geological controls such as land surface morphology, soils, and hydrology influence plant distributions and their changes with time. Consequently, the research findings may facilitate prediction of plant community changes from soils or surficial geology maps.  These results can serve to refine existing natural resource inventory and vegetation potential models.

BUDGET AND JOHN B. PATTON AWARD REQUEST

The current estimate of the total costs of this project is $6150.00, with more costs likely to be discovered and others likely to be more accurately estimated as the project moves forward.  The current known costs are summarized by category in the table below.  The research has received partial support from the Indiana University Department of Geological Sciences student and faculty research funds, and a $500 grant from the Indiana University Preserve Fund. 

Budget Items

Transportation Costs (driving to and from field sites)

$600.00

Soil Nitrogen Analyses





$1200.00

S, C, OM, Soil Moisture Analyses




$500.00

Air Photos, Soil Survey Publications, and Other Maps

$350.00

Miscellaneous Field items 





$300.00

(Camera and GPS batteries, field notebooks, basemaps, etc.)





Miscellaneous Laboratory equipment




$300.00

30 Field Technicians Hours





$900.00

95 Mapping Assistant Hours





$950.00

Meeting Travel






$500.00

Meeting Lodging






$250.00

Meeting Expenses






$300.00

TOTAL







$6150.00





This proposal requests a John B. Patton Award for the amount of $1000.00 to augment the current funding.  The following table summarizes the items for which funding is requested from the John B. Patton fund.

Requested Funding

Transportation Costs






$100.00

Soil Nitrogen Analyses





$200.00

S, C, OM, Soil Moisture Analyses




$250.00

Air photos and Maps






$100.00

Miscellaneous Field Items 





$100.00

5 Field Technicians Hours





$50.00

Miscellaneous Laboratory Equipment



$200.00

TOTAL







$1000.00
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