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Grant No.
3300 Penrose Place = P.0. Box 9140 Amount
Boulder, CO 80301-9140, USA Check No,/Date Mailed

Citizenship US.A
Daytime Phone No. _812-856-5650

Application for a 2003 Research Grant

Type and submit 1 signed original and 2 legible photocopies. Must be
postmarked by February 1 to be eligible. Home Phone No. __812-336-8478

Social Security No. 100-56-0789

Name of Applicant: Adam M. Davis

Address: 706 N. Dunn St., Apt. B
Bloomington, IN 47408

GSA Member No. _ 9075028

Check appropriate box for years in this degree.

Years in graduate school Other
E-mail address: adadavis@indiana,edu Masters | 1styr.| 2ndyr.| 3rdyr.| 4thyr.| 5thyr.| 6thyr.| 7thyr.
Position: Associate Instructor
. . Indiana Universit Years in graduate school Other
University: y Ph.D. | 1styr.| 2ndyr.| 3rdyr.| 4thyr.| Sthyr.| 6thyr.| 7thyr.
Department: Geological Sciences 0
Current degree program: M.S. [J  Ph.D. Do you have a Masters degree?

General field of this research project. Please check only one field. (For administrative purposes only.)

[0 1. Paleontology [0 8. Hydrogeology

O 2. Sedimentology & Stratigraphy O 9. Geochemistry

O 3. Structure & Tectonics [ 10. Environmental Geology
O 4. Igneous & Metamorphic Petrology (includes volcanology) [ 11. Engineering Geology
[J 5. Economic Geology (includes hydrocarbons) [ 12. Other

6. Quaternary Geology & Geomorphology [ 13. Specify

[0 7. Geophysics

Geographic Focus, ifany __Southern Indiana

Amount requested from GSA: $ 1895.00

Please respond to the items below in the space provided using 10 pt. or larger type. You may print computer-generated data, and cut and paste it on to this
form. You may also download this application from our Web site, http://www.geosociety.org. Applications will not be accepted by e-mail or facsimile.
Extra pages may be appended only for one page for figures and captions, one page for references, one page for bibliography, and one page for progress reports.

1. A. Project Title:

Geomorphological and soil influences on species distributions on lands undergoing secondary succession in southern
Indiana.

B. Project Supervisor(s): _Associate Professor Greg Olyphant

2. Clearly state the problem to be addressed or the hypothesis to be tested.

The speed and character of secondary succession of abandoned agricultural fields differs with location in the Southern
Indiana landscape, producing plant species distributions that vary between and within old fields. This study will focus
on geologic processes that drive plant distributions in 2 different geologic settings: A site that overlies siltstone derived
soils and one that overlies limestone bedrock. At each site; depth to bedrock, soil moisture, soil N, pH, soil texture,
slope angle, and slope orientation, will be utilized as variables in a model aimed at elucidating their relationship to
plant species distribution. 3 hypotheses that will be evaluated in this project are:

1. Abiotic components of landscapes influence patterns of species distribution and patterns of species richness on
lands that are undergoing secondary ecological succession. (over)
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3. Why is this work important? Place the projectin a disciplinary and, if appropriate, regional context.

Geoecology is an approach to studying natural systems concerned with biological interactions as well as
geomorphological processes — it treats the lithosphere, pedosphere, and biosphere as one entity, the
biopedolithosphere. Geoecological investigations such as the one proposed here help to link the many studies of
succession done by ecologists that focus on biological interactions to weathering, soil forming, and hydrologic
processes that occur within the landscape.

Understanding the factors that contribute to plant species distributions in abandoned fields undergoing secondary
succession is important for natural resource inventories of 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.

In addition, this type of project can provide information to estimate Carbon sequestration potential which can lead to a
better understanding of the Carbon cycle and its impacts on Global climate change.

4. Concisely state how you plan to accomplish your investigation, including data analysis. Be specific.

At two upland sites in Southern Indiana, one overlying the siltstones of the Borden Group and the other overlying the
Harrodsburg Formation and Salem Formation limestones, data will be collected on physical and hydrological soil
conditions, and slope characteristics in addition to plant species distributions in two different geologic settings.

Samples from soil cores, hillslope survey information, soil moisture measurements, and vegetation characteristics will
be collected at 20 locations within each of the field sites. For each of the cores, soil texture characteristics, soil pH,
soil Phosphorus, and soil Nitrogen will be measured using standard techniques. Soil texture 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 at each of the sites 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 three locations. Woody species
will be identified, counted, and basal area determined for 25m2 plots, then in a 1m2 plot everything will be identified
and counted. In the Biogeochemistry Laboratory at Indiana University, soil moisture will be measured by comparing
field weight and oven dry weight, and soil Nitrogen will be analyzed with a Nitrogen elemental analyzer. Slope angle
and orientation will be determined at each location from field transit survey.

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.

5. Duration of investigation (dates):

The duration of this investigation will be 2 years - from April 2003 until March 2005. It will include 2 field seasons
(each from April to October) and the following winter seasons for Labwork. The budget and funding request described
in this proposal are for 1 year; one round of field and laboratory data collection.
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6. Budget: LIST IN ORDER OF PRIORITY. Justification for funding of chemical and isotopic analysis, equipment, technicians, and expendable laboratory
supplies is necessary for consideration. Grants are made for one year only.
Total Amount
Amount Requested
Title of category Budgeted from GSA
1. Transportation costs $500.00 $500.00
2. Soil Nitrogen analyses $700.00 $200.00
3. Soil Phosphorus analyses $700.00 $350.00
4 20 Field transit survey technician hours $300.00 $300.00
5. 24 Soil Tensiometers $1800.00 $265.00
6. 25 Mapping Assistant Hours $250.00 $80.00
7 Air photos from multiple years $250.00 $0.00
g, Miscellaneous field items $200.00 $200.00
Total $4700.00 Tota $1895.00
7. Budget justification:
-Transportation costs will be incurred by traveling to both field sites.
-Geochemical analyses of soil N and P are both crucial to testing nutrient effects on plants.
-A field technician’s help will be necessary to accomplish the surveying.
- 25 tensiometers are required to measure soil moisture content at the second upland site.
-Mapping of the soils and plant communities will be accomplished more efficiently with the help of an assistant.
-Aerial photographs from multiple time periods are important for understanding the land use history of the field sites
and therefore crucial for controlling for this variable.
-Camera batteries, basemaps, and other miscellaneous field supplies are important for mapping soil and vegetation.
8. Amount and nature of other available funds, facilities, materials, etc.:
This project builds on data from a successful pilot study in one of the proposed field sites. Some of the materials
used in this pilot study will be used again. For example, 16 soil tensiometers will be re-used at the limestone bedrock
site and extra marking flags can be used at the siltsone bedrock site.
9. Other grants that (a) have supported this project, (b) are currently supporting this project, and (c) are being applied for. This list should include funds
available to or applied for by the thesis supervisor, if these can support the proposed work.
Year Agency Title Amount Amount Granted Amount remaining as of March 30 this year
Applied Applied to Requested or Date Decision Expected (projected)
2001 Indiana University $500.00 $500.00 $0.00
2002 Indiana Geological Survey $1000.00 $1000.00 $0.00
2002 Indiana University $3000.00 $1200.00 $0.00
10. Have you received a previous GSA grant?  Yes [ No [ Related to this project?  Yes OO No O
Year(s) applied Year(s) granted

IF YOU HAVE RECEIVED A PREVIOUS GSA GRANT—WHATEVER THE YEAR OR PROJECT—A PROGRESS OR FINAL REPORT SUMMARIZING THE SCIENTIFIC
PROGRESS (INCLUDING A FINANCIAL STATEMENT) MUST BE ATTACHED TO ALL THREE COPIES OF THIS APPLICATION.
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11.  Abbreviated resume. List education, major positions held, and significant accomplishments. Provide information relevant to your qualifications to
undertake proposed research. List up to 5 of your own publications and presentations.

Education

08/2001 - Present: for Ph.D., Department of Geological Sciences, Indiana University, Bloomington, IN
05/1999 — M.S. degree: Geographic and Cartographic Sciences — George Mason University, Fairfax, VA
12/1993 — B.S. degree: Geology — University of Maryland, College Park, MD

Positions Held

9/2002 — Present: Associate Instructor. Indiana University

6/2002 — 8/2002: Research Assistant. Indiana Geological Survey

6/1999 — 7/2001: Geologist. U.S. Geological Survey, Reston, VA

Accomplished: Compilation of a Digital Geologic Map Database of the Washington DC area, Design and
maintenance of National Cooperative Geologic Mapping Program websites

2/1998 — 5/1999: GIS and Database Analyst. RJO Enterprises, Annapolis, MD.

Accomplished: For the Chesapeake Bay Program - Design of water quality database applications and Improvement
of Geographic Information System (GIS) capabilities

1/1996 — 2/1998: Analyst, GIS Analyst. Dyncorp, Consulting Services Division, Alexandria, VA

Accomplished: Natural Gas Resource Assessment, Superfund and Biomass Power GIS design, and Creation of an
Environmental Quality Index

1/1994 — 1/1996: Teaching Assistant. Department of Geology, University of Maryland

Publications

Davis, A.M., Southworth, C.S., Reddy, J., Schindler, J.S., 2002, A Geologic Map Database of the Washington DC
Area featuring data from three 30 X 60 minute quadrangles: Frederick, Washington West, and Fredericksburg. U.S
Geological Survey Open File Report, OFR-01-227

Davis, A.M., 2001, Will a Standard Data Model Work for Washington, DC Area Geologic Geospatial Data?. in Digital
Mapping Techniques '01 — Workshop Proceedings, David R. Soller Editor, United States Geological Survey
Open-File Report 01-223, p. 225-229

Davis, A.M., Reddy, J., Southworth, C. S., 2000, A Washington DC Area Geologic Map Database: working toward
implementation of the Digital Geologic Map Data Model, in Digital Mapping Techniques '00 — Workshop
Proceedings, David R. Soller Editor, United States Geological Survey Open-File Report 00-325, p. 199-201

12.  BRIEF bibliography: References cited in proposal. One additional page may be attached if necessary.

13. Student applicants must obtain confidential evaluations from two faculty members at their universities. Each evaluation must be completed on an Appraisal
of Applicant form, submitted in triplicate, and mailed with the application. In the rare case that an advisor agrees to submit an appraisal form direct to GSA
on behalf of the student, it is the applicant's responsibility to follow up with the advisor and GSA.

ONLY COMPLETE APPLICATIONS, INCLUDING NUMBER OF COPIES, WILL BE ACCEPTED!

This is my preparation and presentation, and does not include direct use of advisor’s writing or intact portions of text from other sources.

Signature Date

Please mail completed applications (3 copies) postmarked by February 1, 2003 to: The Geological Society of America
Attn: Grants, Awards and Medals
P.0. Box 9140
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