July 2003 Quarterly Progress Report on SEMP Ecological Indicators 

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

Stream chemistry - P. J. Mulholland, ORNL


We conducted stream chemistry sampling in conjunction with the disturbance experiment in compartment K-11 during May and June.  The disturbance experiment was performed on May 9 and May 13.  Dissolved oxygen concentrations were monitored for a period of several weeks prior to and following the disturbance experiment at two stations in the stream draining this area – one station upstream from the disturbance and one station downstream.  Water samples for chemical analysis were collected several times under baseflow conditions at both of these stations prior to and following the disturbance.  Water samples were also collected during several storms prior to and following the disturbance at both stations.  We are currently processing these samples.  The results will indicate whether the disturbance has had an effect on stream water chemistry.  


We have placed on the SEMP data repository the stream chemistry data for samples collected through 2001.  We plan to update this with data collected through 2002 by the end of December 2003.
Aquatic macroinvertebrates - Jack W. Feminella and Kelly O. Maloney, 

Department of Biological Sciences, Auburn University
Sampling 
Collection of streamwater and Hester-Dendy macroinvertebrate samples for the Spring 2003 period was completed 8-10 May 2003.  Stream ‘flashiness’ (crest gauges), sediment organic matter content (streambed cores), and streambed stability (sediment movement measures using scour pins/cross-stream transects) are continuing to be collected bimonthly for the remainder of 2003.  Preliminary analyses suggest that streambed organic matter and abundance of submerged coarse woody debris (CWD) are negatively correlated with disturbance intensity across study catchments.  In addition, sediment movement estimates using cross-stream transects over 3 seasons (January, March, May 2003) revealed that change in streambed height was positively correlated with catchment disturbance, indicating that streams within highly disturbed catchments have less-stable streambeds.


During March 2003 we sampled fish assemblages from 3 run and 3 pool habitat units from each SEMP stream, using a backpack electroshocker. A total of 8 fish species were found, with the broadstripe shiner (Pteronotropis euryzonus, 109 specimens collected), Dixie chubb (Semotilus thoreauianus, 91), and the Southern brook lamprey (Ichthyomyzon gagei, 81) being the numerically dominant species. Fish species richness and Shannon diversity both were inversely correlated with catchment disturbance intensity, suggesting that Ft. Benning fish assemblages vary as a function of landscape disturbance. A second fish sampling effort is scheduled for July 2003. 


All benthic macroinvertebrates have been identified and enumerated, and resultant data files have been compiled into an Access database.  Macroinvertebrates in the orders Ephemeroptera, Plecoptera, and Trichoptera (EPT) were negatively correlated with disturbance intensity.  In addition, stream-specific faunal similarity to a low-disturbance site (K13) was negatively correlated with disturbance intensity, suggesting that as catchment disturbance increases macroinvertebrate communities becomes less similar to those in reference streams. 


 Data presentation and upload

An oral presentation entitled “Impact of watershed disturbance on benthic macroinvertebrate assemblages and habitat in streams at Fort Benning, Georgia” was given at the 2003 North American Benthological Society meeting, Athens, GA. Co-authors were Kelly O. Maloney, Jack W. Feminella (Auburn University), and Patrick J. Mulholland (Oak Ridge National Laboratory).

To date, we have uploaded all baseflow water chemistry data from the study catchments into the SEMP repository. Recent problems retrieving and/or uploading additional data, however, have hampered our efforts to use the repository.

Experimental studies on vegetation and microbial indicators – Virginia Dale, ORNL and David White and Aaron Peacock, University of Tennessee


The “heavy” experimental treatment at K-11 was implemented with a bulldozer in May 2003. Sampling of the impact on vegetation and soil microbial community was conducted in June.  Six parallel transects were set out with three transects overlaid on the impact area and three serving as controls.  Ten plots were randomly placed along each transect. Understory diversity, species cover class, and plots cover by vegetation, bare ground, and litter were recorded for each plot.  Soil samples were obtained in order to sample for characteristics of the microbial community.      
