October 2003 Quarterly Progress Report on SEMP Ecological Indicators 

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

Stream chemistry - P. J. Mulholland, ORNL


We have finished the chemical analysis and have begun to analyze the data for the disturbance experiment in compartment K-11.  Preliminary analysis indicates there was no effect on the stream.  We are also continuing to analyze the stream chemistry data collected in 2002 and 2003 to identify the most promising indicators for disturbance at the catchment scale.  To date, the following stream chemistry parameters appear to be the strongest indicators:  inorganic and total suspended sediment concentrations (either as baseflow or maximum storm increases), baseflow phosphorus concentrations, and baseflow pH.  The organic matter content of stream bottom sediments continues to look like a strong disturbance indicator.  We are still evaluating whether ammonium and/or nitrate concentrations and diurnal changes in dissolved oxygen may be useful disturbance indicators.


We have placed on the SEMP data repository the stream chemistry data for samples collected through 2002.  

Stream macroinvertebrates and fish - Jack Feminella, and Kelly Maloney, Auburn University

All benthic macroinvertebrates have been identified and enumerated, and resultant data files have been compiled into an Access database.  We are awaiting receipt of tolerance values for a portion of our taxa from D. Lenat (North Carolina Division of Water Quality, Raleigh), to calculate the North Carolina Biotic Index (NCBI). Preliminary analyses using NCBI on a subset of taxa suggests that this measure of community tolerance may be a useful indicator of disturbance in streams at Fort Benning. 

Our 2nd season of fish sampling fish was completed July 2003 from 3 run and 3 pool habitat units for each SEMP stream.  Like that of March 2003 sampling, fish species richness was inversely correlated with catchment disturbance intensity, further suggesting that Ft. Benning fish assemblages vary as a function of landscape disturbance.

To date, sediment transect data have been taken for 5-sampling periods (November 2002 – July 2003).  Preliminary analyses indicate streams in more highly disturbed catchments have less-stable streambeds, which supports streambed stability estimates and trends using scour pins.
 

Collection of water samples and Hester-Dendy (HD) macroinvertebrate samplers from the K11 experimental catchment were completed September 2003.  Crest gauge and sediment cores for organic matter analysis will be taken bimonthly for the remainder of 2003.  Estimation of sediment movement from the experimental site is being quantified using 13 scour pins and 5 cross-channel transects in the ephemeral tributary and floodplain downstream of the disturbance site.  To date, we have collected data for 3 season during 2003 (spring, summer, autumn).  

Macroinvertebrates collected for the first 3 years of sampling were uploaded under the name “ORNL1 stream macroinvertebrates.xls” to the SEMP respository.  This file contains raw data including taxon name, number counted, and size for each sample date.

Experimental studies on vegetation and microbial indicators – Dan Druckenbrod and Virginia Dale, ORNL 
Our research on understory plants in longleaf pine ecosystems remains on schedule for characterizing their role as indicators of ecological disturbance, a key objective of this study.  Currently, two ongoing field experiments at K11 in Fort Benning address the response of understory plant diversity to both the long-term effects of fire and commercial-thinning and the short-term effects of mechanical-induced soil disturbance.  During this quarter, data collected from the short-term study in June 17-20, 2003 was digitized and species identification was verified for accuracy with the use of the University of Tennessee Herbarium.  An additional field sampling of both the short and long-term plots was conducted from September 15-26, 2003.  Diversity in the long-term study is characterized both functionally, using a life-form classification approach developed by Raunkiaer, and taxonomically, by grouping species to botanical family.  Diversity in the short-term study is currently characterized at the species level, enabling the possibility of aggregating the data to either functional or taxonomic classifications during analysis.

Experimental studies on microbial indicators – David White and Aaron Peacock, University of Tennessee
Soil samples were collected from the K-11 experimental study area in June and September.  The samples were immediately based on ice. The processing of the samples for analysis of microbial indicators has begun.  

Integration

Four members of the team participated in a workshop Septembper 8-9 in Gainesville, Florida on the integration of ecological indicators being evaluated by the various SEMP projects.

Presentations
An oral presentation entitled “The legacy of landscape disturbance on small southeastern coastal plains streams” was given at the 2003 Ecological Society of America meeting at Savanna, GA. Authors were Kelly O. Maloney, Jack W. Feminella, and Richard Mitchell (Auburn University) and Patrick J. Mulholland and Lisa M. Olsen (Oak Ridge National Laboratory).

An oral presentation entitled “Does land management affect biotic water quality in small streams at Ft. Benning Georgia?” was given at the 2003 Alabama Annual Water Resources Conference & Symposium at Orange Beach, AL. Authors were Kelly O. Maloney, Jack W. Feminella, Richard Mitchell, Stephanie Miller, and Adriene Burnette (Auburn University).  

A presentation was made at the World Congress of the International Association of Landscape Ecology in Darwin, Australia, in July 2003. The paper was titled “Changes in landscape patterns and land-use practices over the past 150 years in central Georgia” and was authored by V.H. Dale, L. Olsen and T. Foster. 
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