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Project Title:  Chickamauga and Chattanooga National Military Park Climbing Management Plan
Research Site:  Chickamauga and Chattanooga National Military Park
Research Area:  

Chattanooga, the 4th largest city in the state, is located in Southeast Tennessee near the border of Georgia at the junction of four interstate highways. The city has received international recognition as a leading middle sized city practicing the principles of sustainability concerning society, economy and the environment. They are most famous for the renaissance of its beautiful downtown and redevelopment of its riverfront. The city boasts the most productive affordable housing program in the nation, and is notable for leveraging development funds through effective public/private partnerships, with significant civic involvement on the part of private foundations. Chattanooga was one of the first US cities to effectively use a citizen visioning process to set specific long-range goals to enrich the lives of residents and visitors.  The local economy includes a diversified mix of manufacturing and service industries, four colleges, and several preparatory schools known throughout the South. "Sustainability" is a key concept for industry and government working together for enlightened development.

With its scenic beauty, stable population and economy, civic vitality and cross-sector partnerships, fiscal integrity, and strategic location, Chattanooga enters the 21st century as one of the most progressive and livable mid-size cities in the US. In this decade the city has won 3 national awards for outstanding "livability", and 9 Gunther Blue Ribbon Awards for excellence in housing and consolidated planning.  People who love the out-of-doors use Chattanooga, and the nearby national parks, as a base for hang-gliding, hiking, mountain climbing and caving expeditions.  One of the most visited of those national parks is the Chickamauga and Chattanooga National Military Park.

Between 1890 and 1899 the Congress of the United States authorized the establishment of the

four national military parks: Chickamauga and Chattanooga, Shiloh, Gettysburg, and Vicksburg.  The first and largest of these, and the one which other national military and historical parks were based, was the Chickamauga and Chattanooga National Military Park.


Protected areas, such as the Chickamauga and Chattanooga National Military Park, are often incompatible with certain human activities (commercial harvesting of animals, intensive harvesting of natural plant products, illegal logging and farming, fires, and recreational pursuits) (Primack 1993). If the activities become too frequent, the biological communities within the areas of highest usage may be destroyed.  
Abstract of Proposal:  

The University of Tennessee-Chattanooga (UTC) Department of Biological and Environmental Science will undertake a study for the Chickamauga and Chattanooga National Military Park that will, for a period of two years, examine and monitor the effects of recreational climbing activities on the vegetational community, soil structure, and cultural resources within park boundaries  

Establishment of the Natural Resources Monitoring Model:  

Monitoring Protocols

Monitoring of the vegetational communities and soil structure as they are affected by differing recreational activities (hiking and climbing) can be accomplished by using permanent plots set up via the Gang of Seven (GOS) protocol (Peet et al. 1998).  The plots are twenty (20) meters by fifty (50) meters and are broken into ten (10) subplots measuring ten (10) meters by ten (10) meters and numbered one (1) through ten (10) (Diagram 1). 
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Diagram 1. --  Dimensions of the proposed long-term monitoring plots for the Chickamauga and Chattanooga National Military Park.

For the scope of the project, permanent plots (confirmed by global positioning system (GPS)) will be established in 1) climbing zones, 2) hiking zones, 3) climbing and hiking zones, and 4) reduced activity/comparison  areas.  In these impacted areas, monitoring plots will be superimposed over the existing terrain (Diagram 2).
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Diagram 2. --  Long-term monitoring plot superimposed over area of recreational activity.

These permanent plots will be referred to as Land Reference Areas (LRA).  Each LRA will be located in a different area of the park and will be monitored in a like manner (same season, same effort) from year-to-year for a period of two (2) years.  The number of monitoring plots will be adjustable, and plots should be added as new monitoring opportunities occur.  
This year-to-year monitoring of the same areas should 1) identify individual and additive effects of the two recreational activities, 2) allow for the statistical comparison of the aforementioned anthropogenically-derived effects as they pertain to a) soil compaction, b) soil erosion, c) topsoil perturbation, d) vegetational composition, e) vegetational cover, and f) vegetational density.


a)  soil compaction
Soil compaction occurs when any weight pushes the soil particles together and reduces the size of the pores (Smith and Smith 2001).  Redwood trees in heavily visited California parks have been adversely affected by park visitors compacting the soil as they circumvent the trunks (Primack 1993).  A relative soil compaction indices can be obtained by comparing the weight of equal volumes of soil substrate from each area.  There is a positive correlation between the amount of soil compaction and the mass of the soil sample (Brower et al. 1989).


b)  soil erosion
When soils become compacted, they cannot absorb water.  Water will flow directly across the surface of the soil substrate and will result in soil erosion (Smith and Smith 2001).  A relative erosion indices can be obtained by measuring erosion furrows, and by examining increases in width and depth of the erosion furrows over known units of time.

c) topsoil perturbation
For estimation of topsoil perturbation percentages, a scale replica of each plot will be drawn and disturbance within each plot was separated into two (2) categories: current disturbance (from observed recreational activities) and historical disturbance (from earlier recreational activities) (Keller 2000).  Percentages of total area of ground disturbance will be calculated by comparing ground disturbance areas to the total area sampled.  Ground disturbance will be scored from sub-plot to sub-plot on a scale of 1 to 5 (1= 0 % ground disturbance; 2 = 1-25% ground disturbance; 3 = 26-50% ground disturbance; 4 = 51-75% ground disturbance; 5 = 76-100% ground disturbance).  Topsoil perturbation scores will be recorded for each LRA, and will be compared using matched samples t-test.  

d) vegetational composition

Three components of the vegetational composition will be sampled: trees, saplings, and seedlings (Keller 2000).  An item is deemed to be part of the overstory if it exceeded three (3) meters in height, a sapling if it was between one (1) and three (3) meters in height and a seedling if between ground level and one (1) meter in height.  Each entire plot will be analyzed for tree and sapling composition.  Overstory trees and saplings will be identified to species.  For seedling analysis, four (4) 1m2 sub-quadrats will be randomly chosen in each sub-plot for a total of forty (40) sub-quadrats per plot.  Seedlings will be identified to species.  Species diversity of each location will be compared using the Shannon-Weiner Index of Diversity (Hs) formula (Shannon and Weiner 1963).  Stipulations of the Shannon-Weiner Index require that the numbers generated by this formula must originate from an equal sampling effort in areas of equal size.  Determined index values will be statistically analyzed using matched samples t-test.


e) vegetational cover
A percentage of ground cover index will be estimated by randomly selecting three (3) sampling sub-quadrats per subplot for a total of thirty (30) sub-quadrats per plot.  For reference, a Daubenmeyer frame (.5 m2) will be used to define the sub-quadrats (Illustration 1). 
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Illustration 1. --  Ground cover sub-quadrat defined by Daubenmeyer frame.

Ground coverage was estimated on a scale of 1 to 5 (1= 0 % coverage; 2 = 1-25% coverage; 3 = 26-50% coverage; 4 = 51-75% coverage; 5 = 76-100% ground coverage).  A score of 1 means that the entire ground surface inside of the frame is visible from a height of one (1) meter above the ground.  A score of 5 means that none of the ground surface inside of the frame was visible from a height of one (1) meter above the ground.  Ground coverage scores will be recorded for each LRA, and will be compared using matched samples t-test.  

f) vegetational density

The total number of woody stems inside of each ground cover sub-quadrat will be recorded and compared using matched samples t-test. A Spearman correlation will be used to determine if a relationship existed between number of woody stems per subplot and the coverage index.

 Establishment of the Cultural Resources Monitoring Model:  
Monitoring Protocol
A “visitor use survey” will be designed to ascertain the prevailing attitudes of park visitors with respect to 1) socio-economical background, 2) cause for visit, and 3) attitudes towards varying recreational activities.   
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Robert Keller was born on October 28, 1957 in Charlotte, North Carolina.  He is the father of two daughters.  He served as an intelligence specialist in the United States Navy, and was a member of the U.S. Navy Special Forces SEAL TEAM 3 and SEAL TEAM 5.  He received a Bachelor of Science degree with honors in Biology from The University of Tampa in 1994, and received his Ph.D at Wake Forest University in December of 2000.  Dr. Keller is a conservation biologist, and his research is focused on in situ faunal and vegetational communities as they recover from disturbances, both man-made and naturally occurring.  His dissertation project concentrated on the effects of an exotic species (the European wild boar) on the oak / hickory forests of the Great Smoky Mountains National Park.  His work in the Great Smoky Mountains National Park led him to become one of the initial members of the All Taxa Biodiversity Inventory (ATBI), and he is currently serving as pilot project director for the Southern Appalachian Information Node (SAIN) of the National Biological Information Infrastructure (NBII).  
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2- Henry (Rardy) G. Spratt, Jr., Ph.D., 46, PhD., UTC, Microbial Ecologist

Rardy Spratt is a tenured professor in the Biological and Environmental Sciences Department at UTC.  He holds BS and MS degrees from Georgia Tech (1977 and 1980 - Applied Biology), and a Ph.D. from the University of Georgia (1985 - Microbiology). He was a postdoctoral associate at Rutgers University (1985 - 1988), and an assistant professor of Biology at Southeast Missouri State University (1988 - 1994).  He joined the faculty at UTC in 1994.  His teaching interests lie in the fields of microbiology, environmental biology and undergraduate education, while his research interests focus on microbial ecology and biogeochemistry, studying processes in soils of forests and wetlands.  He has been involved with two projects focusing on introducing high school students to university research, serving as mentor to over 25 students since 1995. He has 13 peer-reviewed publications in national and international scientific journals, one editorship of a proceeding, five manuscripts in some stage of completion, and 48 published abstracts/presentations.  He has also published 12 opinion pieces on environmental issues in local and regional newspapers. He has been the recipient of state, federal, and university research grants totaling approximately $745,000 since 1986.  Dr. Spratt serves on the Boards of Directors of the Tennessee River Gorge Trust and the University of Tennessee Research Corporation.  He also serves as a peer reviewer of proposals to the U.S. Department of Agriculture, National Research Initiative Competitive Grants Program, and several journals. He has also served on the steering committees responsible for three symposia, Southeast Water Resources, Management and Supply (Chattanooga, TN, Aug. 1998),  A Joint Conference on Reclamation (Knoxville, TN, Sep. 1998), and Southeast Water Supply Roundtable (Atlanta, GA, Nov. 1999).
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