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2010 Tennessee Chapter AFS Meeting

Schedule at a Glance

Tuesday, March 16, 2010

12:00—-4:00 Registration

1:00-1:10

1:10-2:10

2:10-2:30

2:30-3:30

4:00-5:20
6:00 - 6:30
6:30-10:00

Welcome (Hayden Mattingly, Chapter President)

Technical Session 1 (Moderator: Sue Lanier, TWRA)
1:10  Kim Elkin (TWRA)
1:30 Alisha Pendergrass (TTU)*
1:50 Drew Russell (TTU)*

Break (Refreshments)

Technical Session 2 (Moderator: Brad Cook, TTU)
2:30 Jonathan Davis (TTU)
2:50 Amanda Whitley (APSU)
3:10  Will Collier (TTU)

Chapter Business Meeting
Reception
Banquet and Awards

Wednesday, March 17, 2010

8:00 - 10:00

8:20-9:20

9:20-9:40

9:40 - 10:40

10:40

Registration

Technical Session 3 (Moderator: Brad Ray, UT Martin)
8:20 Mark Bevelhimer (ORNL)
8:40 Tomas Ivasauskas (TTU)
9:00 Jim Habera (TWRA)

Break (Refreshments)

Technical Session 4 (Moderator: Joyce Coombs, UT)
9:40 Don Hubbs (TWRA)
10:00 Nikki Maxwell (UT Knoxville)

10:20 James Parham (Parham and Associates)

Meeting Wrap-up and Adjourn

*Presentation being considered for Best Student Paper Award.
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Tennessee Chapter of the American Fisheries Society
Annual Meeting Program
Fall Creek Falls State Park, March 16-17, 2010

Tuesday Afternoon — March 16, 2009
Technical Session 1 Moderator: Sue Lanier (TWRA)

1:10-1:30 Instream flow studies on Richland Creek, Nashville, Tennessee. Kimberly
Elkin (TWRA).

1:30-1:50* Qualitative determination of prymnesin—the Prymnesium parvum toxin—in
fish organs from Dunkard Creek, West Virginia and Pennsylvania, USA.

Alisha Pendergrass, Gene Mullins, and Martha J.M. Wells. (TTU)

1:50-2:10* Age and Growth of Lake Trout Salvelinus namaycush in two Tennessee
reservoirs. Drew Russell (TTU) and Phil Bettoli (USGS/TTU)

Technical Session 2 Moderator: Brad Cook (TTU)
2:30-2:50 Capture efficiency of underwater observation methods for three imperiled
fishes. Jonathan Davis, Jason Miller, Shane Billings, Keith Gibbs, and Brad
Cook (TTU)
2:50-3:10 Alook at two sampling methods: Surber vs. kicknets in surface mined
streams of Anderson, Scott, and Campbell Counties in eastern Tennessee.

Amanda Whitley and Joseph Schiller (Austin Peay State University)

3:10-3:30 A comparison of sampling gear targeting lake sturgeon in the upper
Tennessee River. Will Collier (TTU) and Phil Bettoli (USGS/TTU)

Wednesday Morning — March 17, 2009
Technical Session 3 Moderator: Brad Ray (UT Martin)

8:20-8:40 An overview of hydrokinetic energy technologies and research to assess
potential environmental impacts. Mark Bevelhimer and Glenn Cada (ORNL).

8:40-9:00 Fate and dispersal of rainbow trout in Tennessee reservoirs. Tomas
Ivasauskas (TTU) and Phil Bettoli (USGS/TTU).

9:00-9:20 Restoration creates Tennessee’s best brook trout stream. Jim Habera
(TWRA).

*Presentation being considered for Best Student Paper Award.
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Wednesday Morning — March 17, 2009 (cont.)
Technical Session 4 Moderator: Joyce Coombs (UT)

9:40-10:00 Translocation of Cumberlandian mussels to achieve species conservation.
Don Hubbs (TWRA); Stephanie Chance (USFWS); Steven Ahlstedt (USGS,
retired); Steve Bakaletz (NPS, Big South Fork NRRA); Sally Palmer and Leslie
Colley (The Nature Conservancy)

10:00 — 10:20 Baseline survey and habitat analysis of aquatic salamanders in the Pigeon
River, North Carolina. Nikki Maxwell (UT Knoxville).

10:20 — 10:40 Predicting recreational angler success: A test case for Old Hickory Lake,
Tennessee. James E. Parham (Parham & Associates Environmental
Consulting)

Posters:

Microhabitat use, dispersal and predation risk of three reintroduced fishes in Abrams Creek, Great Smoky
Mountains National Park. Shane Billings, Jason Miller, and Brad Cook (TTU)

Distribution and abundance of the rare Barrens darter Etheostoma forbesi. Brianna C. Zuber and Hayden
Mattingly (TTU); Richard Harrington (Yale University)



Contributed Abstracts
(alphabetically arranged)

Bevelhimer and Cada

Title: An overview of hydrokinetic energy technologies and research to assess potential environmental
impacts
Contact: bevelhimerms@ornl.gov

Developers around the world are experimenting with new ways to produce energy from moving
water without building dams. These devices come in all shapes and sizes and are being tested in
large rivers, estuaries, and coastal environments. The hydrokinetic energy industry in the United
States faces challenges associated with siting, permitting, constructing, and operating pilot- and
full-scale facilities that must be addressed to accelerate the environmentally sound deployment of
these renewable energy technologies. Possible impacts to fish populations and communities
include: direct physical encounter with the devices such as being struck by a blade, effects of noise
and electromagnetic fields during operation, disturbance of benthic habitat, disruption of normal
flow patterns, and interference with migratory movements. Little is known about the potential
short-term and long-term effects of hydrokinetic device operations on aquatic ecosystems, and
this lack of knowledge affects the actions of regulatory agencies, the opinions of stakeholder
groups, and the commitment of energy project developers and investors. This presentation will
describe the types of devices being developed and tested, the environmental concerns of their
deployment and operation, and studies being conducted by aquatic ecologists at Oak Ridge
National Laboratory and partner labs to address environmental concerns.

Collier and Bettoli

Title: A comparison of sampling gear targeting lake sturgeon in the upper Tennessee River
Contact: WoCollier@tntech.edu

Over 70,000 state-endangered lake sturgeon Acipenser fulvescens have been stocked into the
French Broad River and Holston River in east Tennessee since 2000. The purpose of this study was
to evaluate the efficacy of boat electrofishing and gillnet sampling in terms of maximizing the
catch of lake sturgeon while minimizing bycatch. To date, gillnets lacking a float line have been set
in summer 2009 (n=44) and winter 2010 (n=20) in the French Broad River immediately below
Douglas Dam, at Seven Islands Wildlife Refuge, on the Holston River at Boyd Bridge, and below the
confluence of the French Broad and Holston Rivers on the Tennessee River at the Knoxville Airport.
The gillnets captured 123 non-target fish (i.e., bycatch) representing 17 species, but only one lake
sturgeon. Twenty more gillnets will be set during winter 2010 and 80 more nets will be set in
summer 2010 and winter 2011 to bring the total number of gilinet samples up to 160. No
electrofishing samples have been taken yet due to high water in the Douglas Dam and Holston
Dam tailraces. Electrofishing samples are scheduled to be taken at three sites (below Douglas
Dam, Seven Islands Wildlife Refuge, and at Boyd Bridge) during winter 2010, summer 2010, and
winter 2011.
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Davis, Miller, Billings, Gibbs, and Cook

Title: Capture efficiency of underwater observation methods for three imperiled fishes
Contact: JGDavis22@tntech.edu

Endangered species monitoring that employs snorkeling methods typically report qualitative data.
Monitoring programs should also collect quantitative data by estimating population size using a
standardized monitoring protocol. For accuracy, counts require correction by measuring capture
efficiencies of sampling protocols. Underwater observational capture efficiencies were calculated
for three small, benthic imperiled fishes, the Citico darter Etheostoma sitikuense, the yellowfin
madtom Noturus flavipinnis, and the smoky madtom Noturus baileyi. Capture efficiencies were
estimated from multiple mark-recapture studies. Hatchery-raised fishes were tagged with visual
implant elastomer tags, released at two sites within Abrams Creek in the Great Smoky Mountains
National Park and recaptured by snorkeling release sites. Efficiencies were calculated by
comparing number of released individuals to number of recaptures. Tag retention was 100
percent, and no post-tagging mortality was observed. Mean capture efficiency (<0.10) was low for
all species. Low capture efficiencies could have resulted from predation upon released fish before
recapture sampling, emigration of fish from study sites, or difficulty in sampling some habitat
within sites. Our results highlight challenges to estimating capture efficiencies for imperiled
stream fishes, especially when using underwater observational methods. When applied to
monitoring, population sizes may be larger than observed due to low capture efficiencies.

Elkin

Title: Instream flow studies on Richland Creek, Nashville, Tennessee
Contact: kimberly.elkin@tn.gov

Richland Creek in Nashville, Tennessee has one major water withdrawal from the McCabe Golf
Course. McCabe Golf Course withdraws a daily average of 403,500 gallons (0.63 cfs) of water from
Richland Creek over a 60-155 day period. There are several days from May through September
that a large percentage of the flow is withdrawn from Richland Creek based on a daily average
withdrawal of 0.63 cfs. The Index of Biotic Integrity (IBl) score for this creek in 2009 was 34 which
is considered poor. Low flows in Richland Creek lead to declines in fish diversity and abundance.
Rock Bass and Smallmouth Bass were found in Richland Creek which gives hope that if flow and
water quality are restored to this system, this could become a great sport fishery in Nashville. The
North Carolina Biotic Integrity (NCBI) index for macroinvertebrates was 5.52 (good) downstream of
the McCabe Golf Course intake and 3.73 upstream (excellent) of the intake. A large percentage of
macroinvertebrates were nutrient tolerant (80.2% and 76.1%) and there were a low number of
Ephemeroptera-Plecoptera-Trichoptera (EPT) present. The flow regime is not maintained due to
the low flows that exist year round in Richland Creek.
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Habera

Title: Restoration creates Tennessee’s best brook trout stream
Contact: Jim.Habera@tn.gov

Left Prong of Hampton Creek, located near Roan Mountain State Park, is now Tennessee’s premier
brook trout stream, but had only a naturalized rainbow trout population just over a decade ago.
Interest in restoring a brook trout population in Left Prong culminated in a 1997 agreement among
several natural resource management agencies and conservation organizations to re-establish
brook trout in the upper 2 km of the stream. An existing culvert was modified to serve as a barrier
and the upstream rainbow trout population (over 2,300 fish) was removed by electrofishing in
1998 and 1999. Unlike previous projects, the initial removal effort (three passes) was made in the
fall (October 1998), when age-0 rainbow trout were larger and less abundant. A follow-up effort
was made before spring 1999 to eliminate as many remaining adults as possible and thereby
prevent any further spawning, but some did occur in part of the restoration zone. Native,
southern Appalachian brook trout from three nearby streams were translocated to Left Prong in
September 1999 and these fish successfully spawned that fall. Brook trout biomass in the upper
part of the restoration zone exceeded that of the previous rainbow trout population by 2003 and
now averages over 100 kg/ha—4-5 times higher than in other Tennessee brook trout streams.
However, the presence of adult rainbow trout in the lower part of the restoration zone after 2002
indicated that the culvert barrier was ineffective. Grants were secured by two local Trout
Unlimited chapters and a new structure, incorporating a low-water ford and waterfall
approximately 2.75 m in height was completed in August 2007 at a cost of $45,680. Electrofishing
efforts during the fall of 2007 and 2008 were successful in removing the rainbow trout remaining
upstream of the barrier; none were captured during surveys in 2009.

Hubbs, Chance, Ahlstedt, Bakaletz, Palmer, and Colley

Title: Translocation of Cumberlandian mussels to achieve species conservation
Contact: tnmussels@aol.com

Recent surveys conducted since 2003 indicate that some rare mussel species in the Clinch and
Duck rivers are in a strong faunal recovery period and can serve as both nursery stock sites and
receiving streams for the translocation of rare and federally endangered freshwater mussels. Our
objective is to preserve the biological diversity of Tennessee’s native freshwater mussel fauna by
collecting rare, threatened, and endangered adult mussels from the Clinch and Duck rivers in
Tennessee. Individuals collected are translocated into the Duck, Nolichucky and Big South Fork
Rivers for restoring extirpated species within their historical habitat and augmentation of
populations that are at low levels. This effort is a long-term commitment of state and federal
partners to achieve the objectives of the “Mussel Population Reintroduction and Augmentation
Strategy for the Cumberlandian Region: Guidelines for Researchers and Resource Managers”
produced by the Cumberlandian Region Mussel Restoration Subcommittee of the Tennessee Rare
Mussel Committee. This is a long-term commitment at restoring this resource and the major
objectives are to provide sufficient numbers of individuals so that new viable populations are

7


mailto:Jim.Habera@tn.gov
mailto:tnmussels@aol.com

created and that down-listing or de-listing can occur. Without increased emphasis on species
propagation, translocation to suitable habitats, and augmentation of current populations, many of
these species face an increased risk of decline or extirpation.

Ivasauskas and Bettoli

Title: Fate and dispersal of rainbow trout in Tennessee reservoirs
Contact: Tlvasauskas@tntech.ed

Hatchery rainbow trout Oncorhynchus mykiss (n = 44; mean total length = 235 mm) were
implanted with ultrasonic transmitter tags and stocked into Dale Hollow Lake, TN, on 7 January
and 6 March 2009. Fish were tracked at least once per week for eight weeks to describe post-
stocking dispersal rates, movements, and habitat use (cove versus main-channel habitat) and to
estimate weekly mortality rates. Predators of rainbow trout were also identified and size-related
trends in predation were assessed. Dispersal and movement followed a 3-stanza pattern
characterized by rapid movement away from each stocking site during the first week, relatively
little movement during the following three weeks, and a resumption of large movements during
the final four weeks that fish were tracked. Rainbow trout exhibited a strong affinity for coves and
embayments and were infrequently encountered in pelagic main-channel habitats. Trout stocked
in March exhibited lower weekly mortality (2.7%) than those stocked in January (6.0%) during the
first eight weeks post-stocking. Walleye Sander vitreus, three species of black bass Micropterus
spp. and holdover rainbow trout all preyed on recently stocked rainbow trout. Smallmouth bass
and walleye differentially consumed smaller rainbow trout and the probability of consuming a
trout was positively related to predator size. Walleye were more likely to feed during January than
March. Weekly losses of stocked trout resulting only from walleye predation were 2.2 to 2.9 times
greater for fish stocked in January than for fish stocked in March.

Maxwell
Title: Baseline survey and habitat analysis of aquatic salamanders in the Pigeon River, North

Carolina
Contact: rockytopfan06@aol.com

The Pigeon River was severely impacted beginning in the early 1900s by a paper mill located in
Canton, North Carolina. The mill discharged chemical byproducts into the Pigeon River until 1992
when the paper mill modified their processes. As a result, water quality improved but the status of
salamander species in the Pigeon River was unknown. Worldwide amphibian declines over the last
20 years have drawn attention to the need for more research and a better understanding of
species-specific habitat relationships. There is concern about amphibian population declines
because amphibians are critical to the balance of ecosystems and are considered exceptional
indicators of environmental health. The objectives of this study were: 1) to conduct a baseline
survey of salamander species composition in the Pigeon River watershed, 2) to determine if
salamander populations differ above and below the Canton paper mill, and 3) to attempt to
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explain variance in salamander abundance, richness and diversity by comparing water quality and
substrate characteristics among streams. Eight stations were examined on the Pigeon River, with
four stations located above the paper mill and four stations below. We also chose three stations
on each of four tributaries, Big Creek, Fines Creek, Jonathan Creek and Richland Creek. Snorkel
surveys were completed in the summer of 2009. Five of eight species of stream salamanders were
found that historically existed in Haywood County, NC: Eastern hellbender, Blue Ridge two-lined
salamander, shovel-nosed salamander, black-bellied salamander and spring salamander. No
salamanders were found in the main channel of the Pigeon River below the mill. Eastern
hellbenders and Blue Ridge two-lined salamanders preferred substrates consisting of rubble and
avoided bedrock. Percent rubble was the only variable retained in substrate models and was
positively related to salamander abundance, richness and diversity. Conductivity, salinity, and
water temperature were higher in the Pigeon River below the mill than at all other sites.
Salamander abundance was explained by dissolved oxygen, pH, and stream width in water quality
models. The results of this study suggest salamander abundance was negatively associated with
the Pigeon River below the mill because of poor water quality and not habitat availability.

Parham

Title: Predicting recreational angler success: A test case for Old Hickory Lake, Tennessee
Contact:  Jim.Parham@ParhamEnvironmental.com

A common axiom in fishing is "90% of the fish are in 10% of the water." For most recreational
anglers understanding where prime habitat exists is a hit or miss proposition given the myriad of
physical habitats, changing environmental conditions, and shifting behavioral patterns of the
target fish. The “secret” to consistently catching fish is a combination of prior experience, local
knowledge, and technical proficiency. In contrast to recreational anglers, fisheries managers
routinely develop habitat suitability models that predict the distribution of fish habitat while
accounting for life history and environmental variations. In an effort to translate complex habitat
suitability models into information useful to recreational anglers, a map-based fishing location
prediction model is being tested for Old Hickory Lake. Physical habitat characteristics including
depth, lake section, habitat type, cover, slope, and shoreline type were mapped and then
processed into overlapping grids that classify important fish habitats. Temporally changing
environmental conditions are predicted from real-time information and include variables such as
water temperature, season, current, fetch, and weather. Fish distribution and behavior
information is gathered from a range of sources and is stored in a relational database. The various
maps are weighted by the suitability of each variable for a species and then combined into an
overall habitat suitability map that is regenerated on a daily basis. The goal of the effort is to
provide anglers a predictive map that will highlight the lake areas containing the majority of the
active fish for any date and weather condition.
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Pendergrass, Mullins, and Wells

Title: Qualitative determination of prymnesin—the Prymnesium parvum toxin—in fish organs
from Dunkard Creek, West Virginia and Pennsylvania, USA
Contact: apendergr2l@tntech.edu

Prymnesium parvum, commonly known as golden algae, releases a chemical (prymnesin) in water
that is known to be toxic to gill-breathing species. Its proposed method of toxicity starts with (1)
damaging the gill tissue under the presence of cationic synergists and certain pHs, which then (2)
leads to mortality from toxicants that are already present in the water. Prymnesium parvum is
known to be the cause of fish kills worldwide, including the United States, for decades. In
September 2009, there was a massive fish and mussel kill in Dunkard Creek in West Virginia and
Pennsylvania. The objective of this study was to try to identify if prymnesin was present in fish
organ tissues from Dunkard Creek. This involved developing/refining a procedure for extracting
prymnesin from the fish organ tissues and identifying prymnesin by chromatographic analysis.
Liver, kidney, and gill samples were collected from fish in Dunkard Creek. The extraction
procedure involved a solid-phase extraction technique that separates components in a mixture by
their interaction with a stationary phase. Chromatographic analyses were conducted on a Waters
Aquity Ultra Performance Liquid Chromatograph coupled with a Waters Q Tof Premier mass
spectrometer. Chromatograms of organ samples from freshwater carp exhibited mass
spectrometric characteristics indicative of the presence of prymnesin.

Russell and Bettoli

Title: Age and Growth of Lake Trout Salvelinus namaycush in two Tennessee reservoirs
Contact: dcrussell21@tntech.edu

Lake trout Salvelinus namaycush are widely distributed throughout the higher latitudes of North
America, primarily Canada and the northeastern United States. Lake trout predominate in deep,
cold lakes and are restricted to such cold-water systems. Although far south of their natural range,
some Tennessee reservoirs offer good habitat for lake trout. Over one million hatchery-reared lake
trout have been stocked since the 1990s into Watauga Lake and South Holston Lake, two tributary
reservoirs in the upper Tennessee River basin, and little information exists about their growth or
longevity. We used experimental sinking horizontal gillnets (n = 41) to sample lake trout in both
reservoirs between May 2009 and February 2010. Estimates of age and growth were made by
analyzing cross sections of sagittal otoliths from 216 lake trout. The largest fish captured was an
842-mm total length (TL), 7.2 kg, age-13 female. The largest male was caught in age-12, 823 mm
long, and weighed 4.7 kg. The oldest fish (age 20) was caught in Watauga Lake. The annual
mortality rate (A) between ages 3 and 20 in Watauga Lake was 17%. Additional sampling in the
winter and spring of 2010 is planned to confirm that annuli are formed during late winter-early
spring in these southern U.S. populations.
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Whitley and Schiller

Title: A look at two sampling methods: Surber vs. kicknets in surface mined streams of Anderson,
Scott, and Campbell Counties in eastern Tennessee
Contact: whitley amanda@hotmail.com

Surface mining of coal has been practiced in the New River watershed of East Tennessee since the
1940’s. This study compares surface mining effects on stream macroinvertebrates using
contemporary Tennessee Department of Environment and Conservation (TDEC) protocols
(“modified SQKICK”) and Surber methods used in studies from 1981. Six streams were sampled
with both methods, but each Surber sample was kept separate for a total of 16 samples per
stream for Surbers. Four Kicknet samples were composited into one sample as outlined in the
State of Tennessee modified SQ kicknet Protocol. There was no difference in bioassessment using
four Surber samplers compared to four composited kicknet samples. Four Surbers had a 100
percent probability of collecting the minimum 160 macroinvertbrates needed to apply the
Tennessee Bioassessment Protocol. Taxa richness was significantly greater for paired Surber
samplers than for Kicknet samples. No other metrics differed significantly between Surbers and
Kicknets. Surbers were a popular sampling method and this study shows they will produce valid
biometrics if employed in contemporary bioassessment protocols. This study also indicates
archived Surber sample data can be analyzed in contemporary protocols and yield valid and
important long-term monitoring information.

Billings, Miller, and Cook (Poster)

Title: Microhabitat use, dispersal and predation risk of three reintroduced fishes in Abrams Creek, Great
Smoky Mountains National Park
Contact: msbillings21@tntech.edu

Smoky madtom Noturus baileyi, yellowfin madtom Noturus flavipinnis, and Citico darter
Etheostoma sitikuense, three federally-protected fishes, have been successfully reintroduced into
Abrams Creek. However, little is known of their habitat use or dispersal. Objectives of this study
are to (1) identify microhabitat use for each species, (2) determine predation risks, and (3) observe
dispersal patterns of reintroduced fishes. During summer 2009, fifteen 200-m sites were surveyed
in lower Abrams Creek within known distributions for the three species. Microhabitat
characteristics were measured at locations where fish were observed and at randomly selected
points without fish present. Logistic regression analysis will be conducted to identify variables
correlated to species presence. In fall 2009, 200 Citico darters, 100 smoky madtoms, and 100
yellowfin madtoms were marked with visual implant elastomer, and reintroduced at two locations.
Release sites were surveyed to observe short-term dispersal and evidence of predation. Potential
predator fish were collected after release, and stomach contents were analyzed to determine
extent of predation. Additional surveys will be conducted to determine dispersal and predation
upon naturalized fish. Results from this study will aid in future reintroduction efforts and assist in
recovery for each species.
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Zuber, Mattingly, and Harrington (Poster)

Title: Distribution and abundance of the rare Barrens darter Etheostoma forbesi
Contact: bczuber42@tntech.edu

The Barrens Plateau region of middle Tennessee harbors a number of unique and endemic aquatic
species, including the Barrens darter (Etheostoma forbesi). During June — October of 2009, we
sampled 42, 100-m reaches in 28 streams for Barrens darters using backpack electrofishing. The
sampling goal was to document the current distribution and abundance of the Barrens darter at
most known historical collection localities and at additional localities within their potential range
on the Barrens Plateau. Historical localities were chosen based on the collection records
presented in Madison (1995) and Hansen et al. (2006). Peterson mark-recapture experiments
were conducted at three reaches to facilitate population estimates and to determine efficiency of
electrofishing gear. Specimen identification was verified with DNA sequencing of the nuclear S7
intron and RFLP analysis of mitochondrial cyt b. For RFLP analysis, mitochondrial cyt b was PCR
amplified and then digested with the restriction enzyme BSA1. Etheostoma forbesi has a BSA1
site, whereas E. crossopterum does not, and the digests were run out on a gel for visualization of
the banding pattern. We found Barrens darters present at 7 of 42 reaches in 6 of 28 streams. Raw
abundance of Barrens darters ranged from 1 to 11 individuals (median = 5) at the 7 occupied
reaches. Our survey results to date are consistent with previous surveys that highlight the limited
distribution and rarity of this species. Next steps in our research include identifying environmental
variables associated with Barrens darter presence at multiple spatial scales.
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