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INTRODUCTION  
 

 The fish fauna of Tennessee is the most diverse in the United States, with 

approximately 307 species of native fish and about 30 to 33 introduced species (Etnier 

and Starnes 1993).  Region IV has 7,837 km of streams that total approximately 5,711 ha 

in 21 east Tennessee counties.  There are approximately 1,287 km classified as coldwater 

streams.  Streams in Region IV, except for a few in Anderson, Campbell, and Claiborne 

counties (Cumberland River System streams) are in the Ridge and Valley and Blue Ridge 

physiographic provinces of the upper Tennessee River drainage basin.  The main river 

systems in the region are the Clinch, Powell, Little Tennessee, mainstream Tennessee 

River, French Broad, Nolichucky, and Holston. 

 

 Streams and rivers across the state are of considerable value as they provide a 

variety of recreational opportunities.  These include fishing, canoeing, swimming, and 

other riverine activities that are unmatched by other aquatic environments.  Streams and 

rivers are also utilized as water sources both commercially and domestically.  The 

management and protection of this resource is recognized by Tennessee Wildlife 

Resources Agency (TWRA) and has been put forth in the Strategic Plan (TWRA 2006) as 

a primary goal.  

 

   This is the twentieth annual report on stream fishery data collection in TWRA's 

Region IV.  The main purpose of this project is to collect baseline information on game 

and non-game fish and macroinvertebrate populations in the region.  This baseline data is 

necessary to update and expand our Tennessee Aquatic Database System (TADS) and aid 

in the management of fisheries resources in the region. 

 

 Efforts to survey the regionôs streams have led to many cooperative efforts with 

other state and federal agencies.  These have included the Tennessee Department of 

Environment and Conservation (TDEC), Tennessee Valley Authority (TVA), U.S. Forest 

Service (USFS), Oak Ridge National Laboratory (ORNL), and the National Park Service 

(NPS). 

 

 The information gathered for this project is presented in this report as river and 

stream accounts.  These accounts include an introduction describing the general 

characteristics of the survey site, a study area and methods section summarizing site 

location and sampling procedures, a results section outlining the findings of the survey(s), 

and a discussion section, which allows us to summarize our field observations and make 

management recommendations.  
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METHODS 
 

 The streams to be sampled and the methods required are outlined in TWRA field 

request No. 04-07.  A total of seven rivers and two streams were sampled and are 

included in this report. Stream surveys were conducted from April to October 2007.  

Forty-four (IBI, CPUE) fish samples and four benthic samples were collected.   

 

SAMPLE SITE SELECTION 

 

 Index of Biotic Integrity (IBI) sample sites were selected that would give the 

broadest picture of impacts to the watershed.  We typically located our sample site in 

close proximity to the mouth of a stream to maximize resident species collection.  

However, we positioned survey sites far enough upstream to decrease the probability of 

collecting transient species. Large river sampling sites were selected based on historical 

sampling locations and available access points. Typically we selected sample areas in 

these rivers that represented the best available habitat for any given reach being surveyed. 

Sampling locations were delineated in the field utilizing hand held Geographical 

Positioning Units (GPS) and then digitally re-created using a commercially available 

software package.   

 

WATERSHED ANALYSIS 

 

 Watershed size and/or stream order has historically been used to create 

relationships for determining maximum expected species richness for IBI analysis. This 

has been accomplished by plotting species richness for a number of sites against 

watershed areas and/or stream orders (Fausch et al. 1984).  We chose to use watershed 

area (kilometer2) to develop our relationships as this variable has been shown to be a 

more reliable metric for predicting maximum species richness.  Watershed areas (the 

area upstream of the survey site) were determined from USGS 1:24,000 scale maps.   

 

FISH COLLECTIONS 

 

  Fish data were collected by employing an Index of Biological Integrity (Karr et al. 

1986).  Fish were collected with standard electrofishing (backpack) and seining 

techniques.   A 5 x 1.3 meter seine was used to make hauls in shallow pool and run areas.  

Riffle and deeper run habitats were sampled with a seine in conjunction with a backpack 

electrofishing unit (100-600 VAC).  An area approximately the length of the seine2 (i.e., 5 

meters x 5 meters) was electrofished in a downstream direction.  A person with a dipnet 

assisted the person electrofishing in collecting those fish, which did not freely drift into 

the seine.  Timed (5-min duration) backpack electrofishing runs were used to sample 

shoreline habitats.  In both cases (seining or shocking) an estimate of area (meter2) 

covered on each pass was calculated.  Fish collections were made in all habitat types 

within the selected survey reach.  Collections were made repeatedly for each habitat type 

until no new species was collected for three consecutive samples for each habitat type.  

All fish collected from each sample were enumerated and in the case of game fish, 

lengths obtained.  Anomalies (e.g., parasites, deformities, eroded fins, lesions, or tumors) 
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were noted along with occurrences of hybridization.  After processing, the captured fish 

were either held in captivity or released into the stream where they could not be 

recaptured. 

 

 Catch-per-unit-effort samples (CPUE) were conducted in five rivers during 2007.  

Timed boat electrofishing runs were made in pool and shallower habitat where navigable.  

Efforts were made to sample the highest quality habitat in each sample site and include 

representation of all habitat types typical to the reaches surveyed.  Total electrofishing 

time was calculated and was used to determine our catch-effort estimates (fish/hour).      

 

 Generally, fish were identified in the field and released.  Problematic specimens 

were preserved in 10% formalin and later identified in the lab or taken to Dr. David A. 

Etnier at the University of Tennessee Knoxville (UTK) for identification.  Most of the 

preserved fish collected in the 2007 samples will be catalogued into our reference 

collection or deposited in the University of Tennessee Research Collection of Fishes.  

Common and scientific names of fishes used in this report are after Nelson et al. (2004), 

Powers and Mayden (2007) and Etnier and Starnes (1993). 

 

BENTHIC COLLECTIONS 

 

 Qualitative benthic samples were collected from each IBI fish sample site (4 

total).  These were taken with aquatic insect nets, by rock turning, and by selected 

pickings from as many types of habitat as possible within the sample area.  Taxa richness 

and relative abundance are the primary considerations of this type of sampling.  Taxa 

richness reflects the health of the benthic community and biological impairment is 

reflected in the absence of pollution sensitive taxa such as Ephemeroptera, Plecoptera, 

and Trichoptera (EPT). 

 

 Large particles and debris were picked from the samples and discarded in the 

field.  The remaining sample was preserved in 70% ethanol and later sorted in the 

laboratory.  Organisms were enumerated and attempts were made to identify specimens 

to species level when possible.  Many were identified to genus, and most were at least 

identified to family.  Dr. David A. Etnier (UTK) examined problematic specimens and 

either made the determination or confirmed our identifications.  Comparisons with 

identified specimens in our aquatic invertebrate collection were also useful in making 

determinations.  For the most part, nomenclature of aquatic insects used in this report 

follows Brigham et al. (1982) and Louton (1982).  Names of stoneflies (Plecoptera) are 

after Stewart and Stark (1988) and caddisflies are after Etnier et al. (1998).  Benthic 

results are presented in tabular form with each stream account.  

 

WATER QUALITY MEASUREMENTS   

 

 Basic water quality data were taken at most sites in conjunction with the fishery 

and benthic samples.  The samples included temperature, pH, and conductivity.  Data 

were taken from midstream and mid-depth at each site, using a YSI model 33 S-C-T 

meter.  Scientific ProductsTM pH indicator strips were used to measure pH.  Stream 

velocities were measured with a Marsh-McBirney Model 201D current meter. The 
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Robins-Crawford "rapid crude" technique (as described by Orth 1983) was used to 

estimate flows.  Water quality parameters were recorded on physicochemical data forms 

and are included with each stream account. 

 

HABITAT QUALITY ANALYSIS 

 

 Beginning in 2004, the stream survey unit introduced an experimental habitat 

assessment form that built on the existing method by incorporating biological impairment 

and metric modifications to the standardized form (Smith et al. 2002).  The major 

advantages of this evaluation procedure include more concise metrics and categories that 

identify the stream or river based on size, gradient, temperature, ecoregion and alterations 

of flow based on groundwater or hydroelectric influences. 

 

  The other issue we wanted to address with this new evaluation was the 

development of our own biotic index for benthic macroinvertebrates.  By assigning an 

overall value to the water quality, habitat, and biological impairment of a given reach of 

stream we can begin to assign tolerance values to associated benthic insect species 

collected during the survey.  This will ultimately allow use to develop a more accurate 

biotic index for benthic macroinvertebrates for the Ridge and Valley and Blue Ridge 

Ecoregions of east Tennessee. The illustrations below depict the layout of the 

experimental form including the 14 habitat/water quality metrics, the biotic index 

adjustment, ecoregion classification, and stream type. 

 

  We feel that this form allows use to be more precise in our evaluation of the 

stream habitat quality and gives us a more defined evaluation pertaining to stream 

morphology and location.  We will continue to complete both habitat evaluations for each 

stream survey for the next couple of field seasons in order to fully evaluate the new form. 
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Experimental Stream Habitat Assessment Form 


