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PI: Virginia H. Dale, Oak Ridge National Laboratory (ORNL)

Stream Chemistry (Pat Mulholand, ORNL)


Additional sampling of storms and baseflow stream water chemistry was conducted in January and February.  Analysis of data acquired to date suggests that suspended sediment concentration but not N and P concentrations in streams during baseflow is a useful indicator of disturbance at the catchment scale (Figure 1).  Analysis of storm chemistry data indicates that suspended sediment concentrations increase during storms and usually peak prior to the peak in stream discharge.  Maximum suspended sediment concentrations during storms increase  with storm size and with disturbance level (Figure 2).  The maximum increase in suspended sediment concentration also appears to be a good indicator of disturbance at the catchment scale (Figure 3).  


Baseline sampling in preparation for the disturbance experiment in the K-11 area was conducted.  It is anticipated that the experiment will take place in the spring of 2002 and followup sampling will be performed following the experiment to evaluate the stream chemistry indicators we have tentatively identified.

Benthic Invertebrates (Jack W. Feminella and Kelly O. Maloney,Department of Biological Sciences, Auburn University)

Site Sampling and  Landscape Characterization

Deployment of the Hester-Dendy samplers (HDs) for the Spring 2002 sampling period was conducted on 25 and 26 March 2002.  Water samples for nutrient, dissolved organic carbon, and ion analyses also were collected on these dates.  Crest gauge levels (stream stage height) and bed sediment movement (scour pin data) also were recorded at each site.  


Sediment cores were taken from all streams during the March deployment dates.  Three cores were taken per stream and were analyzed for benthic organic matter content.  Preliminary analyses indicate percent organic matter was higher (usually > 2 %of total mass) and more variable in the low-disturbance streams (K13, K11W, lower K11E, D12/13, D13) and lower (usually << 1%) in high-disturbance sites (K20, D6, F2/3).


Contemporary land use patterns within each SEMP watershed are being quantified using the landcover imagery downloaded from the ECMI database.  Three Arcview extensions (ATtILLA, BASINS [SWAT], geoWEPP) are currently being evaluated.  The extension/model best indicating known disturbance in SEMP watersheds will be used to derive historic land use from remotely sensed imagery that span four separate decades (1960-2000).

Macroinvertebrates


To date, macroinvertebrates from 2000 and the first two seasons of 2001 (Winter 2000-2001, Spring 2001) have been identified and enumerated, and these data files have been compiled into an Access database.  In addition, ~50% of macroinvertebrates from summer (Sept 2001) samples have been identified and enumerated, and are being entered into the Access database.   Preliminary analyses to date indicated that total macroinvertebrate richness was generally higher in winter samples, but showed no relationship with disturbance. EPT (Ephemeroptera, Plecoptera, Trichoptera) richness tended to be highest in winter and lowest in summer samples. Unlike total richness numbers of EPT taxa were somewhat lower in high-disturbance sites, and higher in low-disturbance sites, although we observed high among-stream variation. The number of sediment-tolerant chironomid midges in the genera Rheosmittia and Lopescladius remains the most promising single indicator of sediment disturbance in the study streams.

Data upload/presentation

Baseflow water chemistry data for each SEMP site was uploaded to the ECMI data repository.  The file name is ORNL_H2O_BASECHEM.  This file will be updated periodically as more data are obtained. 

Landscape Analysis (Lisa Olsen and Virginia Dale, ORNL)

Metadata were created following SEMP standards for two historical data sets and submitted the historical witness tree data and the continuous historical land cover GIS coverages into the SEMP ECMI Data Repository.  Data and documentation are available under the "Land Status" data category.

An accuracy assessment is being performed of the 1999 Land Cover classification that was created using a July 1999 Landsat ETM image.  The assessment will quantify the overall accuracy of the classification by comparing the classified image with a 0.5 m digital color orthophoto of Fort Benning taken in 1999.  Approximately fifty points per land cover class will be examined.

Following the accuracy assessment we will begin reviewing the landscape metrics computed last year.  Once metrics have been reviewed, final recommendations will be made and the rest of the imagery will be entered into the ECMI Repository.

Understory Vegetation (Virginia Dale and Nicolas Laszlo,ORNL)


Analysis was conducted of data collected from plots in the K11 experiment. These plots were sampled in October 2001.

Methods

Four transects were set up in the K11 section of Fort Benning, Georgia.  Each transect had a number of plots placed along it at fifteen-meter intervals between each plot’s center.  Each plot had a five meter radius, based upon the equilibrium of a species area curve developed for an undisturbed long leaf pine forest at Fort Benning.

Within each plot, a number of measurements were recorded.  The soil’s A horizon depth was recorded to the nearest millimeter.  To measure the canopy cover of the plot, a concave densiometer was used on four corners of the circular plot, approximately at right angles to each other.  The four readings were recorded, and their average derived.  A tree corer was used to determine the approximate age of the stand, based on the number of rings of the largest trees in the plot.  Each tree larger than 5 cm in the plot was measured at Diameter Breast Height (DBH) for circumference.  To record any erosion of the soil, pieces of re-bar were driven into the boundary of several quadrats, and measured from their top to the soil.  Erosion or sedimentation of soil will be noted in the next measurement.   

The understory vegetation within the plot was recorded in several ways.  The total percentage of vegetation was recorded, as well as the percentage of exposed ground and leaf litter.  The percent vegetation was also recorded by its life form, according to Raunkiear’s methodology.  Each plant family was recorded by percent cover, and cover of the two indicator species (Pteridium aquilinum and Opuntia compressa), was recorded. 

Any significant variation in a plot, such as burned stumps indicating recent fire or signs of recent human use, was recorded.  To help relocate these sites after their prescribed stresses are implemented, re-bar was anchored into the ground along the plot’s transect.  A compass was used to record the direction of the transect.  In the center of each plot, a hand held GPS indicator was used to render an exact location.

Current results 

Site A will be subjected to “light” disturbance and site B will have “heavy” disturbance so it is important to know the differences between these sites. When the data for each plot is compared as a whole, one can see that the understory vegetation in the A1 and A2 plot were dominated by chameaphytes (over 50%), whereas the vegetation in the B1 and B2 plots have phanaerophytes as their dominant life form.  In all four plots, however, the hemicryptophytes were the least populous (by percent of the current vegetation’s cover).  

As for the plant families, holly was the largest group in terms of overall cover for three of the four stands.  A1 had 69% of understory vegetation cover in Aquifoliaceae, B2 had 37% (but with Graminae a close second at 32%), and A2 had 34%.  Hamamelidaceae, or sweetgum, dominated the B1 plot by 25%.  

All four stands had a larger cover of litter than they did of bare ground or vegetation.  Stands A1 and A2 had a slightly higher level of total vegetation than bare ground, and B1 and B2 had a much higher level of vegetation than bare ground.  Since Aquifoliaceae dominated A1 and A2, it stands to reason that the non-deciduous foliage would help keep the ground free from leaf litter in the autumn. 

When one takes the overall highest categories into account, one can make a rough overview of the Ft. Benning K11 area.  Most often chameaphytes and phanaerophytes were the dominant life form.  Few to no annuals were present.  The main understory plant families were Aquifoliaceae or Hamamelidaceae (holly and sweetgum), and the ground was mostly covered in leaf litter.  The canopy cover was around 26%, and the soil’s depth to the A horizon averaged 16 mm deep.   The average age of the trees recorded was about 45 years, and their average girth was 22.9cm at diameter breast height.  This puts the average tree ring growth per year at 5.09mm.   

Technology transfer


A handbook to identify life forms and families was developed for use in the field and tested. At the request of Theresa Davo at Fort Benning, it was shared with the Benning environmental staff so that they could incorporate the methodology into their sampling protocol. 

Publication:

Peacock, A. D., S. J. MacNaughton, J. M. Cantu, V. H. Dale and D. C. White. 2001.  Soil microbial biomass and community composition along an anthropogenic disturbance gradient within a longleaf pine habitat. Ecological Indicators 1(2):113-121.

Meeting participation 

A. Abstract for SERDP Poster Session

SELECTING A SUITE OF ECOLOGICAL INDICATORS FOR LAND MANAGEMENT

DR. VIRGINIA H. DALE 

OAK RIDGE NATIONAL LABORATORY 

BETHEL VALLEY ROAD

OAK RIDGE, TN 37831-6036

865-576-8043

VHD@ORNL.GOV

DR. JACK FEMINELLA, THOMAS FOSTER, 

DR. PAT MULHOLLAND, and LISA M OLSEN

We discuss the use of ecological indicators as a land management tool, focusing on the development and implementation of a procedure for selecting and monitoring indicators (as supported by the SERDP Ecosystems Management Project). In response to limitations that hamper the effectiveness of ecological indicators as a management device, we developed a hierarchical approach to land management and examined the role indicators can play in providing monitoring information required for ecosystem management. Criteria for the selection of ecological indicators are presented. The development and implementation of indicators useful for land management are applied to Fort Benning, Georgia, where military training, controlled fires (to improve habitat for the endangered red cockaded woodpecker), and timber thinning are common management practices. A suite of indicators are being examined that provide information about understory vegetation, stream chemistry and macroinvertebrates, soil microorganisms, and landscape patterns. For example, geophytes are the predominant species in disturbed areas, and some understory species are more common in disturbed sites than in reference areas. Storm sediment concentration  profiles suggest that the more highly disturbed catchments had much greater rates of erosion and sediment transport to streams than less disturbed catchments. Disturbance also resulted in lower EPT richness than in reference streams but similar total richness  of invertebrate species. Landscape metrics suggest that the forest area (particularly that of pine) has declined greatly since 1827, the date of our first estimates of land cover (based on witness tree data). Altered management practices in the 1990s may have resulted in changes to the landscape at Fort Benning, GA.  Several trends, such as an increase in non-forested and barren lands in riparian buffers were slowed or reversed in the last decade.  Pine forest, on the other hand, appears to have been increasing in the last ten years.  Improved monitoring techniques coupled with an aggressive management strategy for perpetuating pine forest at Fort Benning may have resulted in an increase in pine populations and a decrease in hardwood invasion.  This management strategy includes harvesting timber and burning to establish and maintain viable pine communities.  While it appears that the percentage of non-forest land has been slowly increasing, the number of non-forest patches has increased tremendously in the last decade.  Consequently, the size of these patches has decreased significantly.  Altered management has constrained certain land uses to smaller geographic areas. Each indicator provides information about the ecological system at different temporal and spatial scales.

B. SEMP research data will be presented at the following upcoming national meetings:

1) Poster presentation at the 2002 North American Benthological Society (Pittsburgh, PA) 
Effects of watershed disturbance on macroinvertebrate communities in small streams at Fort Benning, GA.

K.O. Maloney1, J.W. Feminella1, and P.J. Mulholland2. 1Department of Biological Sciences, Auburn University, Auburn, AL, 36849-5414, 2Environmental Sciences Division, Oak Ridge National Lab., Oak Ridge, TN, 37831

In 1999 we began a long-term study at Fort Benning, GA, quantifying stream macroinvertebrates and habitats within 9 coastal plains watersheds varying in sediment disturbance from military training. Disturbance was quantified with GIS (ARCVIEW), based from LANSAT imagery, digital orthophotography, and digital elevation models, and several landscape metrics were calculated describing disturbance conditions.  Macroinvertebrates were sampled seasonally (winter, spring, summer) using a combination of Hester-Dendy multiplates and kick nets.  Streambed sediment movement, as indicated by bed height measurements on scour pins, was highest and most variable in highly disturbed watersheds.  Total macroinvertebrate species richness, EPT richness, and Shannon diversity could not reliably differentiate high- and low-disturbance sites. However, annual Bray-Curtis similarities were highest between highly disturbed streams and also between low-disturbance streams, although on a seasonal basis (i.e., summer) Bray-Curtis values sometimes were highest between high- and low-disturbance sites.  Focal populations (i.e., numbers of sediment-tolerant midges in the genera Rheosmittia and Lopescladius) were higher in disturbed streams for most seasons. These data suggest that many commonly used invertebrate metrics may not be indicative of landscape disturbance in these low-diversity systems, but that some non-traditional measures may be sensitive enough to detect effects of sedimentation.

2) Oral presentation at the 2002 Ecological Society of America (Tucson, AZ):

Effects of past and present land use practices on small streams at Fort Benning, Georgia  

K.O. Maloney1, J.W. Feminella1, P.J. Mulholland2, V. H. Dale2 and L. M. Olsen2. 1Department of Biological Sciences, Auburn University, Auburn, AL, 36849-5414, 2Environmental Sciences Division, Oak Ridge National Lab., Oak Ridge, TN, 37831

Stream ecosystems are intimately tied to past and present watershed conditions, therefore quantifying stream disturbance requires an accurate classification of historical and current land use patterns.  We present results from an ongoing U.S. DoD-funded landscape classification project (SEMP; SERDP Ecosystem Management Project) designed to develop ecological indicators of landscape change at Ft. Benning, GA.  Landscape disturbance occurs from military training (infantry, heavy machinery) and forest management (thinning, controlled burning).  Eight watersheds varying in disturbance are being studied.  Remotely sensed imagery spanning four separate decades (1960-2000) is being used to derive historic and contemporary disturbance classifications. Three ARCVIEW extensions (ATtILA, BASINS, geoWEPP) are being used to develop disturbance metrics from LANDSAT imagery to derive disturbance classifications, which are being compared to ground-based estimates.  Preliminary data from contemporary imagery indicate that the ATtILA extension revealed a higher percentage of bare ground on steep slopes (> 8%) in the 3 watersheds field-classified as high-disturbance (mean = 4.8% of watershed area) than for watersheds classified as low-disturbance sites (< 1%).  The watershed with the highest stream-road crossings (4) also was correctly classified as a high-disturbance site.  In-stream disturbance indicators (benthic macroinvertebrate and substrate composition) generally corresponded with remotely sensed classifications. Macroinvertebrate community similarity was higher between streams within a disturbance class (contemporary imagery) than between classes.  Likewise, percent organic matter and silt/clay in the stream channel also corresponded to imagery-based disturbance classifications, being higher in low-disturbance watersheds than in high-disturbance sites.

3) Abstract for US International Association for Landscape Ecology 17th annual symposium in Lincoln, Nebraska, April 23-27, 2002 

Landscape Patterns as Indicators of Ecological Change 

at Fort Benning, GA

Virginia Dale and Lisa Olsen 

Oak Ridge National Laboratory

Oak Ridge, Tennessee 37831

and

Thomas Foster

Department of Anthropology

Pennsylvania State University

State College, Pennsylvania 

Landscape patterns are important indicators of ecological changes that reflect land use and its impacts on ecological resources. To characterize the Fort Benning, GA landscape, we created a land-cover database, computed landscape metrics, and evaluated changes in those metrics over time. Historical land survey maps and field notes from the early 1800s were used to create a digital GIS model of the forests covering the Fort Benning area in 1827. Two Landsat 7 Enhanced Thematic Mapper (ETM) images dated July 24, 1999 and a series of North American Landscape Characterization (NALC) data were used to develop indicators of fragmentation that can describe land cover changes at the landscape level. Fort Benning has experienced a gradual decrease in forest populations coupled with an increase in non-forest vegetation. The indicators suggest that altered management practices in the 1990s may have resulted in changes to the landscape at Fort Benning, GA. In the last decade, the increase in non-forested and barren lands in riparian buffers was reversed and pine forest began to increase.  Thus, an aggressive management strategy for perpetuating pine forest at Fort Benning may have resulted in an increase in pine populations and a decrease in hardwood invasion.
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Figure 1.  Baseflow chemistry patterns in streams over a gradient in catchment disturbance level (dormant season only, November to March).
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Figure 2.  Suspended sediment concentration patterns during storms. 

Figure 3.  Maximum increase in suspended sediment concentrations during storms in catchments across a disturbance severity gradient
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July 2002 Quarterly Progress Report on SEMP Ecological Indicators 

PI: Virginia H. Dale, Oak Ridge National Laboratory (ORNL)
Landscape Indicators - Landscape Analysis

Lisa Olsen and Virginia Dale, Oak Ridge National Laboratory
Completed an accuracy assessment for the 1999 ETM land cover classification (30m 

and resampled 60m data) using points referenced to the 1999 0.5m digital color 

orthophoto of Fort Benning.  Fifty points per land cover class were assessed.  

Following the accuracy assessment, a suite of landscape metrics were computed 

using both the new release of FRAGSTATS software and AtTILA GIS tools.  Results 

were reviewed and evaluated.  Documentation of both methodology used and results 

have been drafted.

Soil Microbiology

David C. White and Aaron Peacock, The University of Tennessee Center for Biomarker Analysis

Samples that were collected during the previous trip to Ft. Benning have been extracted and fractionated into neutral, glyco, and polar lipid fractions.  As with the first set of samples the polar lipid will be transesterified and analyzed via GC.  Recently this laboratory has optimized the analysis of quinones via LC/MS/MS and the neutral lipid from the Ft. Benning samples will be analyzed for quinones.   The quinone analysis should provide insights into the community structure and dominant terminal electron accepting status of the soil microbes.  Selected samples from this set have been set aside for T-RFLP analysis to ascertain if genetic data will correlate with that generated from the lipids from the transects.

Stream Studies

P. J. Mulholland, J. N. Houser, Jack W. Feminella and Kelly O. Maloney, 

Stream chemistry


Additional sampling of storms and baseflow water chemistry was conducted in April and May.  Chemical analysis of these samples is continuing. In addition measurements of whole-stream metabolism were conducted in 11 streams over 1- to 2-week periods to develop relationships between metabolism rates (gross primary production, ecosystem respiration) and the indices of metabolism that we are evaluating (diurnal amplitude in dissolved oxygen concentrations, maximum daily dissolved oxygen deficit).   The measurements of whole-stream metabolism employ the one-station diurnal dissolved oxygen technique in which measurements of stream temperature and dissolved oxygen concentration are recorded every 15 minutes using YSI sondes.  Barometric pressure data are acquired from meteorological records and dissolved oxygen deficit is computed.  Air-water exchange of oxygen is determined from the dissolved oxygen deficit at each measurement and a gas exchange coefficient determined experimentally for each stream using a 1-hour injection of propane and a conservative tracer to stream water.  

Macroinvertebrate Sampling and Landscape Characterization

Collection of the Hester-Dendy samplers (HDs)  for the Spring 2002 sampling period was conducted from 6 to 8 May 2002.  Water samples for nutrient, dissolved organic carbon, and ion analyses also were collected. In addition, sediment cores were taken from all streams during May 6-8, as were stream stage height recordings.  A coarse woody debris (CWD) survey was conducted during 8-12 April 2002.  CWD serves as a food source and habitat and may be used to account for season- and stream-specific differences in macroinvertebrate community structure. Preliminary analysis indicates that ~50% of wood in the wetted channel consists of living tree biomass (roots), and that CWD biomass is higher in reference streams than in streams draining highly disturbed catchments.
Landuse patterns of each catchment are currently being quantified from 1999 Landsat imagery, downloaded from the ECMI database.  The Arcview extensions ATtILLA, BASINS (SWAT), and geoWEPP are currently being evaluated for their accuracy in quantifying landscape disturbance.    

Analysis of macroinvertebrate patterns

To date, macroinvertebrates from the first 3 yr of the study (2000, 2001 and 2002) have been identified and enumerated, and these data files have been compiled into an Access( database. Access is being used to compute several  common biotic metrics including diversity, relative abundance, and dominance.  Overall, macroinvertebrates within the Order Diptera were numerically dominant (at least 50% of the community of each stream), and composed >75% of the community in the 2 highly disturbance streams (D6 and F2/3). EPT invertebrates (insects in the aquatic insect orders Ephemeroptera, Plecoptera, and Trichoptera) were proportionally more abundant in the reference and low-disturbance streams (K13, D12/13, & K11E; 29-34% of the community, Spring 2002 data) than in the highly disturbed streams (usually <10%, Fig. 1).  Preliminary analyses of macroinvertebrate functional feeding groups indicated that collector-gatherers accounted for 47-56% of the assemblage in the highly disturbed streams (D6 and F2/3), and composed usually >30% of the community in reference and low-disturbance streams (Spring 2002 data, Fig. 2); a similar pattern was observed for scavengers. Conversely, invertebrate shredders composed >30% of the community in reference and low-disturbance streams (K13, D12/13, and K11E) compared with <15% in highly disturbed streams (Spring 2002 data, Fig. 2).    

Experiment

Under the supervision of Hugh Westbury, both experimental sites in K11were burned on May 21. In fact, the burn took out all of the understory vegetation of the entire compartment.   There are no clear cuts in K-11, but part of the compartment was selectively thinned (mainly hardwoods), but not the experimental area.  The experimental area will likely be thinned at the end of July or early August. The "heavy use" treatment is still being developed.

Presentations
“Landscape Patterns as Indicators of Ecological Change at Fort Benning, GA” by Virginia Dale, Lisa Olsen and Thomas Foster at the US International Association for Landscape Ecology 17th annual symposium in Lincoln, Nebraska, April 23-27, 2002

Project Overview by Virginia Dale at the Technical Advisory Committee review in Washington DC, April 2002

A poster entitled “Effects of watershed disturbance on macroinvertebrate communities in small streams at Fort Benning, GA” (authors: Maloney, K. O., 

J. W. Feminella, and P. J. Mulholland) was presented at the 2002 North American Benthological Society.
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Figure 1.  Macroinvertebrate community composition for the Spring 2001 sampling period.  Macroinvertebrates of the Order Diptera accounted for >50% of the community within each stream, 

and EPT taxa were proportionally more abundant in reference and low-disturbance streams than in highly disturbed streams.

[image: image2.emf]Functional Feeding Group Composition of Macroinvertebrate 

Community - Spring 2001

0

10

20

30

40

50

60

70

80

90

100

K11W K13 D12/13 K11E K20 D6 F2/3

Stream

Percent

Other

Scraper

Shredder

Predator

Scavenger

Filterer

Collector

Disturbance

Low High


Figure 2. Composition of macroinvertebrate functional feeding groups for the Spring 2001 sampling period.  Shredders were proportionally more abundant in reference and low-disturbance streams, and collector-gatherers and scavengers were more abundant in highly disturbed streams.
October 2002 Quarterly Progress Report on SEMP Ecological Indicators 

PI: Virginia H. Dale, Oak Ridge National Laboratory (ORNL)
The project is analyzing a suite of indicators
that measure changes in ecological condition. The suite that we are examining includes measures of landscape patterns, soil microbial biomass and community composition, terrestrial understory and overstory, and stream conditions (both stream chemistry and aquatic biological integrity).  Our progress in examining each type of indicator is discussed in separate sections below.

Stream Studies

P. J. Mulholland, J. N. Houser, Oak Ridge National Laboratory

and

Jack W. Feminella and Kelly O. Maloney, Auburn University

Stream chemistry


Additional baseline sampling of the K11E planned experimental stream sites was conducted in July and August in anticipation of the thinning disturbance planned for autumn.  This work consisted of baseflow and storm chemistry sampling and measurement of diurnal dissolved oxygen profiles.  We began analysis of the stream chemistry and metabolism data collected to date to identify which measurements were most promising as indicators of disturbance effects.  It appeared that baseflow and storm suspended sediment concentrations, baseflow phosphate concentrations, benthic organic matter content, and the maximum diurnal dissolved oxygen deficit were potentially useful iindicators of disturbance effects at the catchment scale.  A summary of these analyses was presented in a talk at the Ecological Society of America annual meeting in August in Tucson, AZ.

Macroinvertebrate Sampling 

Collection of Hester-Dendy (HD) samplers for 9th sampling season  (Summer 2002) was conducted 8-10 September 2002.  Water samples for nutrient, dissolved organic carbon, and ion analyses also were taken.  Crest gauge levels were recorded at each site during the HD deployment and collection periods.  Sediment cores for organic matter content analysis also were collected from all streams during HD retrieval.

To date, benthic macroinvertebrates from the first 8 seasons (November 1999 through May 2002) have been identified and enumerated, and resultant data files have been compiled into an Access database.

Historical Land Use / Disturbance 

Using remotely sensed imagery from 1974 and 1999 we used the GIS extension ATtILA to estimate areal percentage of 1) bare ground on slopes >3%, 2) successional stage of vegetation (early-regeneration forested land) on slopes >3%, and 3) road density (km road/km2 catchment) for each SEMP catchment. These 3 land use variables were then combined to derive a disturbance index (DI), which was used to rank and compare each catchment’s historic and contemporary disturbance level. With these data we are examining the degree to which current measures of biotic water quality relate to historical vs. contemporary disturbance conditions.

Four of the study catchments (streams in compartments D13, K13, K11E, K20) showed an increase in DI from 1974 to 1999, whereas the remaining 4 catchments (streams in compartments F2/3, D12/13, D6, K11W) showed no change.  Preliminary analysis indicated that % silt in the streambed was positively correlated with levels of historical (1974) land use among the catchments. Moreover, relative abundance of macroinvertebrate functional feeding groups also was related to historical land use (i.e., lower %’s of shredders and higher collector-gatherers in historically disturbed catchments). These data suggest 1) a legacy of environmental disturbance in Ft. Benning catchments that spans at least 25 yr, and 2) that knowledge of historical land use conditions may be critical in interpreting present-day water quality conditions.

Landscape Indicators - Landscape Analysis

Lisa Olsen and Virginia Dale, Oak Ridge National Laboratory
New landscape metrics were computed using the latest release of FRAGSTATS and AtTILA.  Metrics at the class and landscape level were compiled and analyzed to determine which were the best indicators of ecological change at Fort Benning.  A suite of metrics was selected, based upon change through time or ability to differentiate between land cover classes. We found the most useful metrics for depicting changes in land cover and distinguishing between land cover classes at Fort Benning were: percent cover, total edge (with border), number of patches, mean patch area, patch area range, CV of patch area, perimeter/area ratio, Euclidean nearest neighbor distance, and clumpiness. Results and methodology have been documented in a manuscript delivered to SEMP and that will be submitted to Landscape Ecology after review by two independent landscape ecologists and the Benning staff.
               Vegetation Indicators 

Virginia Dale, Oak Ridge National Laboratory

and

Sharon Herman and Dan Wyrick, Auburn University 

The analysis of our earlier data collected from sites at Fort Benning with five discrete land-use histories was published in Ecological Indicators. Building upon that work, the K-11 experiment is designed to examine how these vegetation indicators change under experimental disturbances at the K-11 site.   

Understory and overstory plant data, depth of A horizon, and data on changes in soil erosion pins were collected from the K-11 experimental plots in October 2002. These plots were previously sampled in the October 2001 and burned in May 2002. Thinning of the plots is imminent. A larger military disturbance for half of the plots is also being planned, and then the plots will be resampled in the fall of 2003.  

Soil Microbiology

David C. White and Aaron Peacock, 

The University of Tennessee Center for Biomarker Analysis

Samples were collected during October from plots established in the K-11 experimental site. These soils are in cold storage pending their extraction and fractionation into neutral, glyco, and polar lipid fractions.  These data will be compared to the earlier samples in order to asssess how the fire has affected community structure and dominant terminal electron accepting status of the soil microbes.  Selected samples are being set aside for T-RFLP analysis to ascertain if genetic data will correlate with that generated from the lipids from the transects.
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Mulholland, P. J., J. N. Houser, J. W. Feminella, and K. O. Maloney.  Stream indicators of ecological impacts from military training at Fort Benning, Georgia.  Ecological Society of America Annual Meeting, Tucson, AZ, August 2002 (oral presentation).

Maloney, K. O., J. W. Feminella, P. J. Mulholland, V. H. Dale, and L. M. Olsen.  Effects of past and present land use practices on small streams at Fort Benning.  Ecological Society of America Annual Meeting, Tucson, AZ, August 2002 (oral presentation).
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