GEORGIA CHAPTER AFS
2021 Virtual Annual Meeting
January 19 - 21
CELEBRATING GEORGIA’S AQUATIC DIVERSITY
The mission of GA AFS is to improve the conservation
and sustainability of fishery resources and aquatic
ecosystems by advancing fisheries and aquatic science
and promoting the development of fisheries
professionals.

Welcome to the 2021 Georgia Chapter AFS
Virtual Annual Meeting
Hello and welcome to the 2021 Annual Meeting of the Georgia Chapter of the American
Fisheries Society! This past year certainly saw its share of ups and downs, and yet, plenty of
great fisheries science and management was achieved throughout the state and beyond. We
hope to use this meeting as an opportunity to highlight and celebrate not only the Peach State’s
richly diverse fishes and aquatic resources – which is the meeting theme – but also the
resilience of our fisheries biologists, technicians, teachers, students, researchers, and support
staff, and the all-important relationships that knit our profession and this society together.
As always, this meeting would not have been possible without the tireless efforts of a number
of chapter officers, committee chairs and members, and other volunteers, as well as the
generosity of our financial sponsors Georgia Power, Georgia Southern University, Lake
Specialist, and the UGA Warnell School of Forestry and Natural Resources. Back in October,
considering COVID-19 safety precautions and the probable timeline of vaccine distribution, the
Executive Committee made the tough choice to switch to a virtual format for this meeting.
Although things obviously will look and feel a bit different than we’re accustomed, the Zoom
format also has some silver linings worth noting. For one thing, the format has made our
meeting accessible to out-of-state and even international attendees, and we’re excited to have
these folks joining us! Perhaps most exciting, because of the reduced meetings costs, we were
able to provide free registration to students, which we hope will create some great learning
opportunities and also help reach and grow future Chapter members. Through all the format
changes, the meeting still will feature tried and true favorites such as socials, trivia, a raffle, and
a silent auction fundraiser.
So please enjoy the meeting, have a good time seeing old colleagues and meeting new ones,
and bear with us as we embark on this digital adventure together. Here’s to a number of fishy
success stories in 2021!

Sincerely,
Jamie Roberts
President, GAAFS
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Our sponsors are critical to the success of our annual meeting and our efforts to promote
fisheries science in Georgia. Our sponsors make it possible for our Chapter to drastically
reduce the annual meeting registration fees for students as well as supporting aquatic
education outreach programs.
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Donors are critical to the success of our Chapter’s annual fundraiser. Each year at our
annual meeting our Chapter hosts a raffle/silent auction to raise funds to support the
Chapter’s mission. Proceeds from the annual fundraiser support our aquatic
education outreach projects, student scholarships, habitat restoration projects, and
continuing education workshops.
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Keynote Speaker
Dr. Brett Albanese
Georgia’s Freshwater Biodiversity Tracks
Dr. Brett Albanese
Program Manager, Wildlife Conservation
Wildlife Resources Division
Georgia Department of Natural Resources

Brett was born in Fairport, NY where he developed a strong interest in fishes through fishing and the
aquarium hobby. He moved to Raleigh, NC as a teenager where he worked in aquarium shops and
converted his bedroom to a Cichlid breeding lab. Brett eventually attended N.C. State, the Univ. of
Southern Mississippi, and Virginia Tech to work on taxonomy, life
history, and conservation of fishes. Beyond grad school, Brett has
had the great fortune to study fishes in Trinidad, the Peruvian
Amazon, and of course, Georgia. He has worked with the
Georgia DNR since 2003 as a Biologist and Program Manager in
the Wildlife Conservation Section (formerly Nongame
Conservation). His current position focuses on aquatic species
conservation, the Georgia Biodiversity Data Portal, and the
upcoming revision of the State Wildlife Action Plan. Brett has a
14-year-old son who loves to fish and hunt and a 19-year-old
daughter who is always ready for a hike in the great outdoors.
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AGENDA
Tuesday, January 19
1:00 – 1:15

Opening Remarks – President Jamie Roberts

1:15 – 2:00

Keynote Address – Brett Albanese

2:00 – 2:15

Break

2:15 – 3:15

Session 1: Student Presentations

3:15 – 3:30

Break

3:30 – 4:30

Session 1: continued

Wednesday, January 20
8:15 – 8:30

Morning Updates

8:30 – 9:30

Session 2: Student Presentations

9:30 – 9:45

Break

9:45 – 10:30

Session 2: continued

10:30 – 10:45

Break

10:45 – 11:45

Session 3: Student Poster Sessions

11:45 – 12:45

Lunch

12:45 – 1:00

Mid-day Updates

1:00 – 2:00

Session 4: Professional Presentations

2:00 – 2:15

Break

2:15 – 3:15

Session 4: continued

3:30 – 4:30

Trivia Contest

Thursday, January 21
8:00 – 9:00

Fellowship of Christian Conservationists

9:15 – 9:30

Morning Updates

9:30 – 10:30

Session 5: Professional Presentations

10:30 – 10:45

Break

10:45 – 11:30

Session 5: continued

11:30 – 1:00

Lunch

12:00 -12:45

BYOL – Theme-based discussion

1:00 – 2:00

Business Meeting

2:00 – 2:15

Break

2:15 – 3:15

Awards

3:15 – 3:30

Break

3:30 – 4:00

Raffle and Silent Auction Winners - LIVE

ADJOURN

2021 GA-AFS
Annual Meeting Program

Tuesday, January 19, 2021
1:00 – 1:15

Welcome and Opening Remarks

Jamie Roberts

1:15 – 2:00

Keynote Address: Georgia’s Freshwater Biodiversity Tracks

Brett Albanese

2:00 – 2:15
2:15 – 4:30

BREAK
Session 1: Student Presentations

2:15 – 2:30

Acoustic covers without the guitars: Using robots to model fish
detection range at coastal reefs

Frank McQuarrie

2:30 – 2:45

Ray abundance and diversity on the Satilla River

Brennan Silliman

2:45 – 3:00

Color changing mechanisms in Smooth Butterfly Rays (Gymnura
lessae) and Yellow Stingrays (Urobatis jamaicensis)

Emily Sapp

3:00 – 3:15

Lipid metabolites as energy stores in stingrays

3:15 – 3:30
3:30 – 3:45
3:45 – 4:00
4:00 – 4:15
4:15 – 4:30

Lauren Moniz

BREAK
Into the weeds- Assessing Hydrilla occurrence using novel
methods in Lake Sinclair, Georgia
Comparison of first and second pectoral fin ray for use in aging
Shortnose Sturgeon
Effects of Hurricane Michael on annual recruitment, mortality,
and behavior of Gulf Sturgeon in the Apalachicola River, Florida
Proximate composition analysis of gastrointestinal contents of
hatchery-reared and wild Lake Sturgeon
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Jackson Glomb
Daniel Gragson
Brendan Dula
Afroza Naznin

2021 GA-AFS
Annual Meeting Program
Wednesday, January 20, 2021
8:15 – 8:30
8:30 – 10:30
8:30 – 8:45
8:45 – 9:00
9:00 – 9:15
9:15 – 9:30
9:30 – 9:45
9:45 – 10:00
10:00 – 10:15
10:15 – 10:30
10:30 – 10:45
10:45 – 11:45
10:45 – 11:00
11:00 – 11:15

Morning Updates
Session 2: Student Presentations
Improving the floatation of fish feed pellets using starch
gelatinization incorporated with palmyrah fruit pulp
Georgia's hydrological diversity: Ecoregional variation in flow
responses to landscape conditions
Effects of stream intermittency on minnow and darter trophic
dynamics in the Ichawaynochaway Creek basin
Turquoise Darter (Etheostoma inscriptum) patch selection with
regards to physical microhabitat factors

Sutharshiny
Sathyaruban

Paul Braun
Christine Fallon
Bryson Hilburn

BREAK
Discovery of an exotic loach Misgurnus anguillicaudatus in a
tributary of the Middle Oconee River near Athens, GA
Movement dynamics of Suwannee Bass in the Withlacoochee
River, Georgia
Conservation genomics of eight imperiled southeastern mussel
species

Jordan Horvieth
Joel Yeager
Scott Meyer

BREAK
Session 3: Student Posters
Analysis of microhabitat use of benthic fishes in a southern
Appalachian headwater stream
Seasonal changes in the composition of a fish community of a
headwater stream plunge pool

Elizabeth Howell
Holden Baisden

11:15 – 11:30

Organic contaminants in two species of thresher sharks

Piper Rackley

11:30 – 11:45

Utilizing sharks as sentinels for the health of Georgia estuaries

Allyson Stiles

11:45 – 12:45

LUNCH
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2021 GA-AFS
Annual Meeting Program
Wednesday, January 20, 2021
12:45 – 1:00

Mid-Day Updates

1:00 – 3:15

Session 4: Professional Presentations

1:00 – 1:15
1:15 – 1:30
1:30 – 1:45
1:45 – 2:00
2:00 – 2:15

Aquatic connectivity in Georgia
Modeling the removal of Langdale and Riverview hydropower
projects on the Chattahoochee River
Changes in freshwater mussel abundance and habitat
availability following a dam removal
Aquatic connectivity in Georgia – What’s next?

Sara Gottlieb
Patrick O’Rouke
Peter Hazelton
Jay Shelton

BREAK

2:15 – 2:30

Implementation of course-based undergraduate research
experiences in fisheries programs

Johnathan Davis

2:30 – 2:45

A new Red Drum high reward tagging study in coastal Georgia

Jared Flowers

2:45 – 3:00
3:00 – 3:15
3:15 – 3:30
3:30 – 4:30

A pilot project to modernize pot fishing for the Black Sea Bass
fishery using acoustic subsea buoy retrieval systems
Microbiome as a tool to study niche differentiation in four cooccurring ray species

BREAK
TRIVIA CONTEST
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Bryan Fluech
Kady Lyons

2021 GA-AFS
Annual Meeting Program
Thursday, January 21, 2021
8:00 – 9:00

Fellowship of Christian Conservationists

9:15 – 9:30
9:30 – 11:15

Morning Updates

Session 5: Professional Presentations

Factors regulating diversity of fish communities in Nathikadal
Lagoon, Mullaitivu, Sri Lanka
American Shad in Georgia: History, status, and outlook of the
9:45 – 10:00
shad fishery
The Sustainable Aquaponics Research Center (SARC) at Georgia
10:00 – 10:15
Southern University
Status update on Chattahoochee Bass distribution and genetics
10:15 – 10:30
in the upper Chattahoochee River basin
10:30 – 10:45
BREAK
Where have all the Robust Redhorse Gone? Georgia
10:45 – 11:00
Conservation Update

Pushpalingham
Surenthar

11:00 – 11:15 Aquatic nuisance species management in Georgia: An update

Jim Page

9:30 – 9:45

11:15 – 11:30
11:30 – 1:00
12:00 – 12:45
1:00 – 2:00

Chad Sexton
Heather Joesting
Chad Kaiser

Paula Marcinek

Aquatic biodiversity in the Upper Coosa: Surveys, research, and
partnership

Anakela Esobar

LUNCH
BYOL Group Discussion “You, your boat, and its
trailer…Murphy was an optimist”
BUSINESS MEETING

Cecil Jennings

2:00 – 2:15

BREAK

2:15 – 3:15

AWARDS

3:15 – 3:30

BREAK

3:30 – 4:00

RAFFLE AND SILENT AUCTION WINNERS -LIVE
ADJOURN
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PRESENTATION ABSTRACTS
SESSION 1: STUDENT (ORAL)
Acoustic covers without the guitars: Using robots to model fish detection range at coastal reefs

Frank McQuarrie, College of Engineering, University of Georgia, Athens, GA.
Email: frankmac@uga.edu
Dr. Catherine Edwards, Skidaway Institute of Oceanography, University of Georgia, Savannah, GA.
Dr. C. Brock Woodson, College of Engineering, University of Georgia, Athens, GA.

Georgia’s coastal shelf environment is predominantly sandy bottom with little structure, making the rarer
structured environments very valuable to benthic species. Gray’s Reef is a 22 sq. mile marine sanctuary
off the coast of Georgia and is home to over two hundred species of fish and invertebrates. An important
metric for effectiveness of these sanctuaries is reef fidelity: are the fish sticking around? We utilize three
components in our acoustic telemetry mission: an array of sixteen moored transmitters and receivers,
autonomous underwater gliders as receiver platforms, and tagged structurally-associated fish of
commercial importance (black sea bass). Over a full glider deployment (April 22nd to May 15th, 2020),
the moorings transmitted acoustic signals at the same rate, around once every ten minutes, but the range
at which the glider could reliably detect the moorings changed overtime.
Glider-measured temperature, conductivity, and depth (CTD) data show that changes in detection rate
are largely driven by changes in vertical density stratification. For example, the changing detection range
through a wind-driven mixing event: average detection distance before May 6th was 0.67 kilometers,
while average distance afterwards was 2.77 kilometers. Using the real time detections and estimates of
the water column, we form a dynamic detection range which will be incorporated into artificial
intelligence-based path planning methods to be tested during summer 2021. Detecting a fish is helpful,
but the context that environmental data gives us should be considered necessary.

Ray abundance and diversity on the Satilla River

Brennan Silliman, Augusta University, Department of Biological Sciences, 1120 15th Street, Augusta, GA
30912, Email: bsilliman@augusta.edu
Jessica Reichmuth, Augusta University, Department of Biological Sciences, 1120 15th Street, Augusta, GA
30912
Bruce Saul, Augusta University, Department of Biological Sciences, 1120 15th Street, Augusta, GA 30912
Jonathan Leightner, Augusta University, Department of Biological Sciences, 1120 15th Street, Augusta, GA
30912

Over the past 100 years, the Satilla River has been cut several times for logging and navigational purposes.
The most notable cut is Noyes Cut, located adjacent to Umbrella and Dover Creeks. Due to changes in
local economic pursuits, Noyes Cut is not used except by a few local fishermen and has potentially altered
water flow and salinity gradients. Ultimately, this affects habitats of animals, such as rays. The Satilla River
is home to 52 different kinds of species of saltwater and freshwater fish. These include sunfish, sharks,
catfish, seatrout, and tarpon. Rays are found worldwide and are the most diverse of cartilaginous fish;
they play a vital role in determining the health of an ecosystem by influencing/controlling where certain
fish, mollusk, and crustacean populations are. Rays can indicate if an ecosystem is in distress. Four
locations in the Satilla River were sampled using experimental gill nets, otter trawls, and a multiparameter water quality probe from July 2014 through September 2019. All rays were identified by
species with total length and disc width recorded to the nearest centimeter (cm). At least 3 species of rays
(possibly more), which include the Atlantic Stingray, the Smooth Butterfly Ray, and the Southern Stingray,
call this area home. Additionally, this five year data set will be compared to a creel survey currently being
conducted on the Satilla River. We hope to make comparisons between our 2018-2019 sampling year and
the 2019-2020 creel survey. Since rays are an indicator species, it may be possible to determine if they’ve
been affected by Noyes Cut.

Color changing mechanisms in Smooth Butterfly Rays (Gymnura lessae) and Yellow Stingrays (Urobatis
jamaicensis)

Emily G. Sapp, Georgia Southern University, 4324 Old Register Rd. Statesboro, GA 30460
Email: es04799@georgiasouthern.edu
Theresa R. Gunn, Georgia Southern University, 4324 Old Register Rd. Statesboro, GA 30460
Christine N. Bedore, Georgia Southern University, 4324 Old Register Rd. Statesboro, GA 30460

Several species of stingrays have elaborate patterns across their body, presumably to camouflage and
avoid predators in their habitats. To maintain camouflage across habitats, the brightness and contrast of
body patterns may change as stingrays move to new microhabitats. However, there is not much known
about this color change, especially the cellular and physiological mechanisms that facilitate this change in
color. To address this knowledge gap, we investigated changes in brightness of color patterns in smooth
butterfly rays (Gymnura lessae) and yellow stingrays (Urobatis jamaicensis) following a change in habitat
(tank) color. After one week in a black or white tank, we measured body color using photographic analysis,
quantified the number of the melanophores in the skin and the dispersal of melanin within melanophores
using microscopic analyses, and measured the concentration of melanin pigment in the skin using
spectroscopy. Rays of both species darkened significantly in black tanks and brightened significantly in
white tanks. Though there was no difference in melanophore number or melanin concentration for the
two tank treatments, melanin was significantly more dispersed in rays held in black tanks compared to
rays held in white tanks. These data indicate that both species utilize a similar physiological color change
mechanism to background match, despite living in different habitats and possessing different ecological
needs in terms of camouflage.

Lipid metabolites as energy stores in stingrays

Lauren Moniz, Georgia Southern University, Department of Biology, 4324 Old Register Rd, Statesboro, GA
30460. Email: lm19828@georgiasouthern.edu
Kady Lyons, Georgia Aquarium, 225 Baker St NW, Atlanta, GA 30313
Lisa Hoopes, Georgia Aquarium, 225 Baker St NW, Atlanta, GA 30313
Johanne Lewis, Georgia Southern University, Department of Biology, 4324 Old Register Rd, Statesboro,
GA 30460
Christine Bedore, Georgia Southern University, Department of Biology, 4324 Old Register Rd, Statesboro,
GA 30460

Energetic requirements are linked to the energy animals obtain from their diets. Lipid metabolites (lipids
used in metabolism) are energy dense and integrate into tissues. Triglycerides (TAG) are energy storage
units and free fatty acids (FFA) and ketone bodies are sources of usable energy. Lipid metabolites are
synthesized from dietary fatty acids and are influenced by the lipid content of prey. Stingrays consume a
variety of prey items (teleosts, mollusks, arthropods) ranging in lipid content, but the integration of these
lipids into tissues and the use of them as metabolites is poorly understood. This study aims to establish
baseline concentrations of TAG and FFA in liver, plasma, and muscle tissues of three stingray species that
consume different prey. Liver, muscle, and plasma samples were collected from Gymnura lessae (n= 812), Hypanus say (n= 8-12), and Hypanus sabinus (n= 8-12) from commercial trawls. Tissue concentrations
of TAG and FFA were quantified using colorimetric assays. Gymnura lessae had significantly greater
(p<0.05) liver TAG and FFA and plasma TAG concentrations than H. say and H. sabinus. There was no
significant difference in muscle FFA or TAG between species. Gymnura lessae are primarily piscivores
(lipid-dense) whereas the other two species are invertivores. Gymnura lessae’s muscle was likely not
significantly different from other species because TAG and FFA are not the main fuel sources in muscle.

Into the weeds: Assessing hydrilla occurrence using novel methods in Lake Sinclair, Georgia

Jackson C. Glomb, Warnell School of Forestry and Natural Resources, 180 E. Green St, Athens, GA 30602.
Email: jackson.glomb@uga.edu
Martin J. Hamel, Warnell School of Forestry and Natural Resources, 180 E. Green St, Athens, GA 30602
Roger C. Lowe, Warnell School of Forestry and Natural Resources, 180 E. Green St, Athens, GA 30602

Hydrilla is an invasive aquatic macrophyte that has negatively impacted aquatic ecosystems throughout
the globe. Dense stands of hydrilla have been shown to negatively impact aquatic food web dynamics, but
also have significant impacts on various anthropogenic activities, such as boat navigation, commercial
fishing practices, irrigation, and hydroelectric power generation. To adhere to common hydrilla control
management strategies (e.g., herbicides and biological control), it is important to have efficient and
effective methods for assessing hydrilla abundance. However, current hydrilla assessment methods are
expensive and time consuming. My objective was to examine the efficacy of drone and satellite imagery
for assessing hydrilla presence and spread by performing a Supervised Pixel-Based Image Classification
based on the amount of red and near-infrared wavelengths of light reflected by plant matter (i.e.,
Normalized Difference Vegetation Index). Satellite imagery successfully distinguished hydrilla (pixel value
ranging from 0.451 to 0.564) from open water (0.016 to 0.291). These results were then compared to
qualitative classifications from aerial drone surveys, thus validating the efficacy of satellite imagery
analyses for hydrilla assessments. These analyses will allow lake managers a faster, more accurate, and
more cost-effective method to accurately identify hydrilla and determine the appropriate course of action
for treating it.

Comparison of first and second pectoral fin ray for use in aging Shortnose Sturgeon

Daniel L Gragson, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA
30602 Email: daniel.gragson@uga.edu
Adam G. Fox University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA 30602

The Shortnose Sturgeon (Acipenser brevirostrum) inhabits coastal rivers of eastern North America, the
species is federally listed as endangered due to overfishing and habitat loss. Careful assessment of the
extant population is vitally important for assessing recovery status and making management decisions for
species conservation. Currently, the abundance of Shortnose Sturgeon in Georgia is assessed by using
mark-recapture models; an improved understanding of population age structure, particularly among
juveniles, will help refine those models. Currently, fish are aged using the first bony pectoral fin ray; recent
policy changes at the federal level require that, starting in 2021, the second fin ray must be collected
instead. In order to determine whether similar age results can be achieved, during the summer of 2020
we obtained samples of both rays from 271 Shortnose Sturgeon in the Altamaha and Savannah rivers; fish
varied in size from 300-1000 mm (TL). First and second fin rays for each fish were sectioned into ~1 mm
thick sections, attached to slides, and then digitally photographed using a dissecting microscope with
attached camera. Each image (stripped of identifying information) was aged by 3 independent readers; if
readers could not reach a consensus on the age of a fin ray, it was removed from analysis. The data from
this study will demonstrate whether aging results using the second fin ray are comparable to the first fin
ray and help calibrate comparisons in fish ages before and after the policy change.

Effects of Hurricane Michael on annual recruitment, mortality, and behavior of Gulf Sturgeon in the
Apalachicola River, Florida

Brendan Dula, Warnell School of Forestry and Natural Resources, University of Georgia, 180 E Green St,
Athens, GA 30602. Email: Brendan.Dula@uga.edu
Adam Kaeser, U.S. Fish and Wildlife Service Panama City Field Office, 1601 Balboa Ave, Panama City, FL
32405
Cecil Jennings, U.S. Geological Survey, Georgia Cooperative Fish and Wildlife Unit, Warnell School of
Forestry and Natural Resources, University of Georgia, 180 E Green St, Athens, GA 30602
Adam Fox, Warnell School of Forestry and Natural Resources, University of Georgia, 180 E Green St,
Athens, GA 30602

Gulf Sturgeon (Acipenser oxyrinchus desotoi) populations experienced significant declines during the 20th
century because of overfishing and habitat loss. Predicted rise in frequency and severity of hurricanes,
driven by climate change, presents an additional and increasingly recognized threat to fragile Gulf
Sturgeon populations. In October 2018, Hurricane Michael struck the Apalachicola River causing sudden
hypoxia and a fish kill that included adult sturgeon. The storm occurred in year 7 of long-term population
monitoring, which allowed us to compare hurricane effects to recent baseline data. Using a combination
of mark-recapture, side-scan sonar, and acoustic telemetry data, we estimated annual Gulf Sturgeon
recruitment, adult mortality, and examined adult migration behavior in the Apalachicola and Brothers
rivers following the hurricane. The age-1 sturgeon cohort in post-hurricane years was larger than in 5 of
the previous 6 years, indicating the hurricane did not reduce annual recruitment. However, sonar surveys
revealed a 61% reduction in adult sturgeon following Hurricane Michael, and apparent annual mortality
of acoustically tagged adults (0.44) was substantially greater than in the 2 years preceding the storm (0.08
and 0.11) and the year after (0.03). Hurricane-induced hypoxia also appeared to have triggered an early
and rapid out-migration of the surviving tagged adults in 2018, but subsequent migrations returned to
normal. These findings suggest that frequent hurricanes may cause increases to the annual mortality of
adult Gulf Sturgeon, which could eventually threaten population stability. However, strong recruitment
classes following the hurricane suggest the potential for recovery from these mass mortality events.

Proximate composition analysis of gastrointestinal contents of hatchery-reared and wild Lake
Sturgeon

Afroza Naznin, University of West Georgia, 1601 Maple St, Carrollton, GA 30118.
Email: anaznin1@my.westga.edu
Janet Genz, University of West Georgia, 1601 Maple St, Carrollton, GA 30118

Lake Sturgeon (Acipenser fulvescens) populations are imperiled throughout its range, and steps are being
taken to reintroduce this species to its native habitat. This work evaluated the proximate composition of
Lake Sturgeon’s diet from laboratory and wild habitat (Tennessee River) to consider how food availability
and dietary absorption may influence stocked animals’ outcomes. I collected gastrointestinal contents
from fish held in laboratory to evaluate non-lethal gastric lavage and colonic flushing technique and then
used these techniques in wild A. fulvescens caught by long lines (14 hours soak time). Stomach and colonic
contents were collected at 2, 4, 6, 12, 24, and 32 hours after feeding laboratory-reared fish to determine
the digestion rate. The solid stomach content relative to ingested food was 37.8% at 2 h post-feeding,
peaked at 4 h (75.96%), and no food was recovered after 12 h. The amount of colonic solid waste increased
with time, with the highest recovery at 32 h (30%). I determined protein, lipid, and glucose concentrations
of samples from wild and laboratory animals using standard colorimetric assay protocols. The average
amounts of protein concentration of recovered stomach solid were very similar between laboratory and
wild populations (0.49±0.09 mg/ml versus 0.40±0.07 mg/ml) as well as in colonic solids (0.27±0.07 mg/ml
versus 0.20±0.04 mg/ml). Lipid concentrations, however, deviated substantially, with 50±10.2 mg/dl in
stomach and 61.8±6.4mg/dl in colonic solid of laboratory fish, and only 18.3±3.5mg/dl (stomach) and
22±5.5mg/dl (colonic) in wild fish. Glucose concentrations were a negligible fraction in all samples. These
results indicate that high-energy diet components are either not present in natural diets or are
preferentially absorbed within the first 12-h than animals in laboratory. More study on access to and use
of lipid-dense foods in the river may provide information to improve Lake Sturgeon’s survival to support
their reintroduction and conservation.

SESSION 2: STUDENT (ORAL)
Improving the floatation of fish feed pellets using starch gelatinization
incorporated with palmyrah fruit pulp

Sutharshiny Sathyaruban, Department of Fisheries, University of Jaffna, Jaffna, 40000, Northern Province,
Sri Lanka. Email: sutharshiny12@gmail.com
Deepthi Inoka Uluwaduge, Department of Basic Sciences, Faculty of Allied Health Sciences, University of
Sri Jayewardenepura, Nugegoda, 10250, Western province, Sri Lanka
Sivashanthini Kuganathan, Department of Fisheries, University of Jaffna, Jaffna, 40000, Northern
Province, Sri Lanka; sivashanthini@univ.jfn.ac.lk

The present study was carried out to investigate the effect of starch gelatinization on formulation of
floating fish feed. Cassava flour, wheat flour and corn starch were selected for the gelatinization. Fish
meal, Corn flour and soybean flour were chosen as key protein sources while the main carbohydrate
source was rice bran. Palmyrah fruit pulp was added as the carotenoid source. Double Pearson’s Square
method was used for the feed formulation at the protein level of 30%, 40% and 50%. Starch gelatinization
was carried out by applying constant heat and that was mixed with other feed ingredients by adding
distilled water. Dough were then pelletized using different moulds of M1 (5±0.42), M2 (6±0.39), M3
(6.93±0.20) and M4 (9.13±0.39) mm in diameter. The wet pellets were streamed and dried in an oven.
Control diet was also prepared by incorporated non-gelatinized starch sources. Quality of pellets was
assessed in terms of sinking rate and water stability. Overall, pellets incorporated with cassava flour
showed significantly (p<0.05) higher floatability and water stability as opposed to other starch sources.
The highest pellet stability (56 minutes) was recorded for M1 pellets incorporated with cassava flour,
followed by M4 pellets (48 minutes) added with corn flour whereas the least (0 minutes) in all sized pellets
is the one incorporated with wheat flour. Pellets with non-gelatinized corn and cassava flour did not float.
In terms of cassava flour, at the end of one hour, all the pellets were more stable (91±0.15%) excluding
the pellets with M3 50% protein level (27±0.14%). The stability of feed pellets built with corn flour
increased significantly (p<0.05) with the increase in pellet size. In conclusion, use of gelatinized corn and
cassava flour has the potential to improve the binding ability of feed pellets incorporated with palmyrah
fruit pulp. All sized pellets incorporated with cassava flour are highly recommended for the formulation
of floating feed pellets than the binding source of corn flour.

Georgia's hydrological diversity: Ecoregional variation in flow responses to landscape conditions

Paul Braun, Georgia Southern University, Department of Biology, 4324 Old Register Rd, Statesboro, GA
30460. Email: fb00888@georgiasouthern.edu
Elizabeth Hunter, Georgia Southern University, Department of Biology, 4324 Old Register Rd, Statesboro,
GA 30460
Jamie Roberts, Georgia Southern University, Department of Biology, 4324 Old Register Rd, Statesboro, GA
30460

Human manipulation of river systems has long been a known contributor to the loss of freshwater
biodiversity. By accounting for causes of flow-regime variation among rivers, we can better understand
the habitat requirements of native species and forecast species that may be at risk. Presumably, natural
variation associated with ecoregion boundaries exerts strong influence on flow regimes, and may mediate
relationships between other features (e.g., land use, dam operations) and hydrology. However, such
between-ecoregion variation is poorly investigated, particularly at fine spatial and temporal scales. We
characterized 10 hydrologic metrics, representing “Richter’s five key dimensions of the flow regime,”
using 30+ years of daily USGS streamflow data collected at 375 gages spanning mountain (MT), Piedmont
(PD), and coastal plain (CP) ecoregions of the southeastern U.S. Random Forest and Redundancy Analysis
models were used to rank the relative importance of land-cover, climatic, physiographic, and
impoundment conditions in upstream watersheds for predicting downstream flow characteristics, and
assess the role of ecoregions in mediating these relationships. We found that PD streams were not
hydrologically intermediate to MT and CP streams. Rather, they exhibited the most-variable base-flow
magnitudes, most-frequent yet shortest-lasting high-flow events, least predictable high-flow timing, and
flashiest hydrographs of any ecoregion. Further, the influences of urbanization and dams were strongest
in PD, whereas the influences of geology and climate were strongest in MT and the influence of wetland
area was strongest in CP. Anthropogenic stressors like land-cover change and flow regulation had a
stronger influence on flow duration, predictability, and rate-of-change than on magnitude or frequency,
an impact that would not be remedied by simple minimum- or mean-flow management standards.
Attempts to model and manage flow should account for all five of these flow dimensions–and their
variation among ecoregions–given their presumably strong influence on the fish ecology and evolution.

Effects of stream intermittency on minnow and darter trophic dynamics in the Ichawaynochaway
creek basin

Christine E. Fallon, School of Ecology, University of Georgia, Athens, GA, 30602.
Email: cfallon18@gmail.com
Krista A. Capps, School of Ecology, University of Georgia, Athens, GA, 30602
Mary C. Freeman, School of Ecology, University of Georgia, Athens, GA, 30602
Chelsea R. Smith, J. W. Jones Ecological Research Center, Newton, GA, 39870
Stephen W. Golladay , J. W. Jones Ecological Research Center, Newton, GA, 39870

Ichawaynochaway Creek is a tributary of the lower Flint River in southwest Georgia, USA and is a basin
with substantial irrigated agriculture. Water withdrawals coupled with changing climate has catalyzed
novel flow regimes, increasing stream intermittency across the landscape. We studied how intermittency
prompts diet shifts in minnow and darter species including the Redeye Chub (Pteronotropis harperi),
Apalachee Shiner (Pteronotropis grandipinnis), Brown Darter (Etheostoma edwini), Swamp Darter
(Etheostoma fusiforme), and the Blackbanded Darter (Percina nigrofasciata). We sampled eight sites from
perennial and intermittent streams both before growing season minimum flow/dry-down and again in the
fall once flows resumed. On each sampling date, we collected aquatic and terrestrial basal resources as
well as a subset of fishes for gut content analysis (GCA) and stable isotope analysis (SIA). SIA mixing-model
analysis remains in progress due to complications associated with the COVID-19 pandemic. However, we
analyzed δ13C and δ15N of fish muscle to inform shifts in diet and trophic position, respectively. Seasonal
shifts in δ13C isotope signatures were significantly different in intermittent streams (p = 0.01) compared
to perennial streams (p = 0.69). Mean δ15N isotope signatures of fishes in intermittent streams were
significantly lower in the fall compared to summer (p = 0.03). The proportion of benthic crustaceans
(copepods, Daphnia, and isopods) consumed by fishes in intermittent streams increased by 37% from
summer to fall. Fish diets were characterized by rheophilic aquatic insects, diatoms, and terrestrial insects
in perennial streams and by benthic crustaceans, predatory aquatic insects, and detritus in intermittent
streams. Therefore, minnows and darters may effectively serve as sentinels for pelagic and benthic food
resources in stream networks that experience dynamic hydrology. Our results provide additional insight
into the immediate and cumulative effects of intermittency on trophic shifts in stream fishes in an
agricultural watershed increasingly affected by water scarcity.

Turquoise Darter (Etheostoma inscriptum) patch selection with regards to physical microhabitat
factors

Bryson G. Hilburn, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA
30602. Email: Bryson.Hilburn@uga.edu
Gary D. Grossman, , University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA
30602.

Microhabitat models are a means to quantify habitat associations and can help to understand how
erosion, sedimentation, and habitat alteration have the potential to impact benthic fish species. Many
studies have used snorkeling observations to develop microhabitat models for benthic fishes, but very
few have been conducted in the Piedmont ecoregion. The purpose of this study was to examine
microhabitat use of Turquoise Darters (Etheostoma inscriptum) in the Georgia Piedmont to quantify patch
use and make inferences about the general habitat requirements of Etheostoma spp. that occur in the
Piedmont ecoregion. We used snorkeling to locate Turquoise Darters in two streams in the Oconee River
Watershed in the eastern Georgia Piedmont and recorded microhabitat measurements of occupied and
random patches. We conducted a principal component analysis (correlation matrix solution) for each site
to discern trends in microhabitat use. Turquoise Darters occupied patches with significantly different
microhabitat characteristics than those available at random. Patches not used by Turquoise Darters were
characterized by higher amounts of depositional substrata (sand and silt) in both sites. Patches used by
Turquoise Darters were characterized by higher column and bottom water velocities and higher
percentages of erosional substrata (gravel or small cobble) at both sites. These results indicate that
sedimentation and hydrological alterations could limit suitable habitat for both Turquoise Darters and
other Etheostoma spp. that occur in the Piedmont ecoregion.

Discovery of an exotic loach Misgurnus anguillicaudatus in a tributary of the Middle Oconee River
near Athens, GA

Jordan Horvieth, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA
30602. Email: Jordan.Horvieth@uga.edu
James Shelton, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA
30602
Wesley Gerrin, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA 30602
Bryson Hilburn University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA 30602

In November 2020, while conducting a fish survey for a class project, UGA students and faculty collected
a fish that was identified as a Weather Loach, Misgurnus anguillicaudatus, a species common in the
aquarium trade. The survey was being conducted on a section of McNutt Creek, a tributary of the Middle
Oconee River, near Athens, GA. A total of 15 specimens were ultimately collected and retained for further
analysis. While the Weather Loach has been documented in other states including Alabama, Florida, New
York, and Oregon, to our knowledge this is the first recorded collection in Georgia. The Weather Loach is
a highly adaptable species that is a facultative air breather, can survive a wide temperature and pH range,
is highly fecund, and may compete for food resources with native species in this tributary. The presence
of a State threatened species, the Altamaha shiner, Cyprinella xaenura, as well as concern over potential
impacts on other local fishes may be cause for concern and warrant further investigation. In partnership
with various local stakeholders, we will continue to evaluate the current status of the invasion, work on a
management plan, and initiate a public education program to increase awareness of risks associated with
invasives, and the importance of protecting native species.

Movement dynamics of Suwannee Bass in the Withlacoochee River, Georgia

Joel Yeager, University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA 30602
Email: jyeager@uga.edu
Martin Hamel, , University of Georgia, Warnell School of Forestry and Natural Resources, Athens, GA
30602

The Suwannee Bass is an obligate riverine species that is endemic to the SE United States and occupies
one of the most limited ranges of all black basses, including three river systems in Georgia and six rivers
in Florida. Most information regarding Suwannee Bass is described from clear, spring-fed, calcareous
streams in Florida, with scarce research available on Suwannee Bass populations in Georgia. Prior research
has indicated that presence of submerged aquatic vegetation could play a key role in nesting site selection,
but the three systems in Georgia are tannic, “blackwater” streams with little-to-no aquatic vegetation.
Evidence of potadromy in black basses has also been discovered recently, suggesting that members of the
genus may undergo long migrations to find suitable spawning habitat. My research utilized radio
telemetry to investigate the movement dynamics of Suwannee Bass in the Withlacoochee River, Georgia.
Movement varied amongst individuals, with some males and females travelling > 27 km upstream during
spawning season, while others remained within 200 m of their initial location for the duration of the study.
Located fish were almost always associated with cover and flow refugia, regardless of distance moved.
Initial analysis suggests that more permanent structures (i.e. limestone boulders) may play a key role in
site selection for Suwannee Bass in streams with no submerged aquatic vegetation available.

Conservation genomics of eight imperiled southeastern mussel species

Scott Meyer, Georgia Southern University, 4324 Old Register Rd, Statesboro, GA 30460.
Email: sm30152@georgiasouthern.edu
Christian Cox, Florida International University, Miami, FL 33199
Jamie Roberts, Georgia Southern University, 4324 Old Register Rd, Statesboro, GA 30460

Like their piscine counterparts, many southeastern mussel species are poorly characterized with regard
to population structure and relationships, demography, and evolutionary viability. This presentation
summarizes preliminary results of our ongoing conservation genetic investigation of eight imperiled
freshwater mussel species from the Gulf and Atlantic slopes of North Carolina. These eight species exhibit
varying life histories, distributions, and habitat preferences, all features that should regulate genetic
diversity and differentiation. In most cases, genetic material originated from buccal swabs of live mussels,
which yielded surprisingly high qualities and quantities of DNA. We used a RADseq approach to
characterize anywhere from 2,594 to 11,460 neutral SNP markers per species, all of which passed rigorous
QA/QC standards. As such, this is the first study of its kind for unionids. Several interesting preliminary
findings have emerged. Across species, we saw little evidence for fine-grained within-river population
structure; rather, structure tended to emerge at the watershed or basin scale. Genetic diversity exhibited
substantial variation among populations and species, suggesting that characterizing high- and lowdiversity populations could be an important precursor to developing conservation and translocation plans.
Finally, although not the focus of this study, we detected cryptic diversity within multiple species, which
merits further taxonomic evaluation. Due to the diversity of species and landscape attributes
characterized by this study, these results should provide insight into the demography, evolution and
conservation of other southeastern freshwater taxa, including other mollusks, fishes, and crayfishes.

SESSION 3: STUDENT (POSTER)
Analysis of microhabitat use of benthic fishes in a southern Appalachian headwater stream

Elizabeth Howell, Young Harris College, 1 College Street, Young Harris, GA. Email: emhowell@yhc.edu
Holden Baisden, Young Harris College, 1 College Street, Young Harris, GA
Mallory Downs, Young Harris College, 1 College Street, Young Harris, GA
M. Jacob Howington, Young Harris College, 1 College Street, Young Harris, GA
Kelsey Floyd, Young Harris College, 1 College Street, Young Harris, GA
J. Nachtrieb, Young Harris College, 1 College Street, Young Harris, GA
Johnathan Davis, Young Harris College, 1 College Street, Young Harris, GA

A diverse assemblage of ecologically similar, endemic benthic fishes occurs in southern Appalachian
headwater streams that provide vital ecosystem services but are sensitive to anthropogenic influences.
This study identified the preferred microhabitats of three benthic fishes, Mottled Sculpin Cottus bairdi,
Greenside Darter Etheostoma blennioides, and Redline Darter Nothonotus rufilineatus, by comparing
habitat parameters such as stream flow, canopy cover, stream depth, distance from the nearest bank, and
dominant substrate among the three species. It was hypothesized that species would have limited overlap
in habitat preference by using different in-stream microhabitats. Fishes were visually observed in 40-m
sections of a second order, headwater stream in Young Harris, GA. Mean flow velocities, depth, and
distance from the nearest bank differed significantly (P<0.001) between species. C. bairdi preferred run
habitat and cobble and gravel substrates; E. blennioides preferred riffle and pool habitats and bedrock,
cobble, and gravel substrates; and N. rufilineatus preferred riffle habitat and cobble and gravel substrates.
Results of principle components analysis indicated that C. bairdi was a habitat generalist whereas E.
blennioides and N. rufilineatus specialize in differing habitats. As a generalist, C. bairdi may better tolerate
habitat degradation than E. blennioides or N. rufilineatum. As exurban development expands in rural
watersheds, benthic fishes of headwater streams will be increasingly susceptible to habitat loss from
sediment loading and other negative impacts.

Seasonal changes in the composition of a fish community of a headwater stream plunge pool

Holden Baisden, Young Harris College, 1 College Street, Young Harris, GA. Email: hobaisden@yhc.edu
Elizabeth Howell, Young Harris College, 1 College Street, Young Harris, GA
Emiley Melendez, Young Harris College, 1 College Street, Young Harris, GA
Dylan Nix, Young Harris College, 1 College Street, Young Harris, GA
J. Nachtrieb, Young Harris College, 1 College Street, Young Harris, GA
Johnathan Davis, Young Harris College, 1 College Street, Young Harris, GA

Fish communities may experience seasonal shifts in community composition that are driven by influential
environmental factors. Waterfall plunge pools are typically larger and deeper than adjacent pool habitats
and may offer refuge and other opportunities. This study monitored composition of a plunge pool fish
community from late summer (August) to fall (November) in a plunge pool of a small headwater stream
in the Southern Appalachian Mountains of Georgia and hypothesized that a significant change in
community structure would occur during the sampling period. The plunge pool was sampled weekly via
seining, and fishes were counted and released with a subsample of each species measured for total length.
Throughout the 11-week sampling period, the fish composition changed with Hiwassee Smoky Dace
becoming less prevalent (58% to 26%), Warpaint Shiners and Tennessee Shiners becoming more prevalent
(15 to 31% and 18-34%, respectively). While the initially rare (~2%), Central Stoneroller became the most
abundant species (42%) by week nine. Shannon’s diversity index was used to measure fish biodiversity,
which peaked during week six of sampling. Water temperature, but not precipitation, was correlated
(r2=0.97) to fish abundance in the plunge pool, but this correlation varied among species. Additional
factors may drive community that were not measured in this study. Visual observation confirmed that
benthic fishes such as darters and sculpins were underrepresented in this study. Large plunge pools can
be rare, isolated features in headwater streams that are occupied by a shifting fish community. They can
provide enhanced refuge, greater feeding opportunities, protection from drought, and may be critical to
completing various stages of a fish’s life history.

Organic contaminants in two species of thresher sharks

Piper Rackley, Georgia Institute of Technology, 950 Atlantic Drive, Atlanta, GA 30332.
Email: piperrackley@gmail.com
Kady Lyons, Georgia Aquarium, 225 Baker St. NW, Atlanta, GA 30313

While Common Thresher Sharks (Alopias vulpinus) and Bigeye Thresher Sharks (Alopias superciliosus) are
members of the same genus, they occupy spatially distinct habitats. Common Thresher Sharks are typically
found in coastal waters over continental shelves. Bigeye Thresher Sharks tend to occupy deeper ocean
regions in the mesopelagic zone. We aimed to test if known differences in these species’ ecological niches,
specifically their proximity to areas of anthropogenic influence, would result in differences in their
accumulation of persistent organic pollutants (POPs). Liver tissue from both species were obtained
through fisheries-dependent and -independent methods and were extracted and analyzed for a suite of
POPs. Mean polychlorinated biphenyl contaminants (PCBs) and dichlorodiphenyltrichloroethane (DDT)
contaminants were higher in Common Thresher Sharks, but mean non-DDT-pesticide levels were higher
in Bigeye Thresher Sharks than in Common Thresher Sharks. We were able to identify distinct differences
in contaminant levels between the two species, which was in support of our hypothesis that there would
be species-specific differences in the accumulation of POPs. This difference could be a result of the spatial
proximity of Common Thresher Sharks to nearshore areas where anthropogenic activities (i.e. run-off,
historic pollutant dumping, etc.) are higher, increasing the potential that Common Thresher Sharks may
be exposed to contaminants. The analysis of POPs present in each species of thresher sharks furthers our
understanding of how each species segregates in the marine environment. We will continue our research
by analyzing other chemical tracers, such as stable isotopes and free fatty acids, to learn more about the
ecological niche separation of each of these species and implications for their anthropogenic exposure.

Utilizing sharks as sentinels for the health of Georgia estuaries

Allyson Stiles, Department of Ecology, Evolution, and Organismal Biology, Kennesaw State University,
Kennesaw, GA. Email: astiles6@students.kennesaw.edu
Kady Lyons, Georgia Aquarium225 Baker St. NW, Atlanta, GA 30313
Devin Dumont, University of Georgia Marine Extension, Savannah, GA
Thomas McElroy, Department of Ecology, Evolution, and Organismal Biology, Kennesaw State University,
Kennesaw, GA
Troy Mutchler, Department of Ecology, Evolution, and Organismal Biology, Kennesaw State University,
Kennesaw, GA

Estuaries are among the most productive ecosystems in the world, yet highly undervalued when it comes
to decision-making between coastal development and preservation of natural areas. Understanding
estuarine health is critical for proper management and conservation of these vital ecosystems. Without
proper management, degradation of estuary health adversely impacts the important ecosystem services
provided by these habitats. Predators in local systems are commonly used as sentinels of community
health due to their trophic positioning. Coastal shark species are apex predators that influence the
community structure of estuarine ecosystems. Changes in shark diversity, abundance, population
structure, and physiology can all indicate environmental stressors that impact the overall health and
functions of coastal ecosystems. A multi-metric modeling approach will be developed to evaluate three
Georgia estuaries with varying degrees of anthropogenic influence. Both abiotic and biotic factors will be
used to calculate an overall health score for the estuary systems of Doboy Sound (low-anthropogenic
influence), Ossabaw Sound (mid-influence), and Wassaw Sound (high-influence). Due to the differences
in anthropogenic pressure, we hypothesize that the health score for Wassaw Sound will be lower than
Ossabaw Sound and Doboy Sound. Water samples will be gathered to assess water quality and bacterial
load. Sediment samples will be gathered to quantify the concentrations of heavy metals, organic material,
and pesticides. Additionally, biometric data will be gathered from longline shark surveys, which will
include species, sex, length, weight, and life stage to the best degree possible. Blood samples will be taken
and total white blood cell, red blood cell, and platelets counts in blood samples will be determined.
Information from this study will provide insights into the potential influences that anthropogenic activity
has on local estuaries that will form the basis for future monitoring to ensure the health and ecosystem
services of these communities remain intact.

SESSION 4: PROFESSIONAL (ORAL)
Aquatic Connectivity in Georgia

Sara Gottlieb, The Georgia Nature Conservancy. Email: sgottlieb@tnc.org

The Georgia Aquatic Connectivity Team (GA-ACT) is a self-selecting group of individuals from a variety of
organizations and agencies that was formally organized in 2015. This group evolved from a common
interest in enabling and increasing the pace of obsolete dam removals and the removal of other barriers
to aquatic connectivity in Georgia. GA-ACT had their 2020 annual meeting via Zoom on October 22. There
are currently three active subcommittees (Regulatory, Education/Outreach and Project Managers.) A brief
overview of recent GA-ACT activities will be presented, along with information on upcoming opportunities
to expand the scope of aquatic connectivity efforts statewide to include floodplain connectivity and
ecological stream restoration.

Modeling the removal of Langdale and Riverview Hydropower Projects on the Chattahoochee River

Patrick O’Rouke, Georgia Power, 241 Ralph McGill Blvd., Atlanta, GA, 30308
Email: pmorouke@southernco.com
Jason Moak, Kleinschmidt Associates, 204 Caughman Farm Lane, Suite 301, Lexington, SC 29072
Colin Dinken, Kleinschmidt Associates, 5346 Stadium Trace Parkway, Suite 110, Hoover, AL 35244
Mike Hross, Kleinschmidt Associates, 6 Fundy Road, Suite 500, Falmouth, ME 04105

The Langdale and Riverview Hydroelectric Projects, both more than a century old, are located on the
Middle Chattahoochee River in Harris County, Georgia and Chambers County, Alabama, between West
Point Dam and Lake Harding. In December, 2018, Georgia Power filed for license surrender of these two
projects with the Federal Energy Regulatory Commission. Since this filing, Georgia Power has been
planning for the eventual removal of the three in-river dams associated with these projects.
To prepare for a decommissioning plan, we created a two-dimensional hydrologic and hydraulic (H&H)
model that could characterize expected changes following removal of the three structures associated with
these projects. We used on-the-ground depth and substrate measurements to inform this model and
predict the bathymetry of the river following removal. The model provided estimates of depth and velocity
given current bathymetry as well as under a scenario of total evacuation of all loose sediments.
Shoal Bass are a species of conservation concern in the Middle Chattahoochee River, and we applied the
results of this H&H model to previously-developed habitat suitability criteria. Adult habitat increased by
95% and young of year habitat decreased by 11% following simulated removal of the three dams. An onsite mussel survey also characterized habitat and species composition to inform conservation strategies
related to removal.

Changes in freshwater mussel abundance and habitat availability following a dam removal

Peter Hazelton, Warnell School of Forestry & Natural Resources, University of Georgia. 180 East Green St.
Athens, GA 30602. Email: phaze@uga.edu
Allison Roy, U.S. Geological Survey, Massachusetts Cooperative Fish & Wildlife Research Unit, University
of Massachusetts, Amherst, MA
Ayla Skorupa, Massachusetts Cooperative Fish & Wildlife Research Unit, University of Massachusetts,
Amherst, MA
Jason Carmignani, Massachusetts Division of Fisheries & Wildlife, Westborough, MA

Benefits of dam removal to fish dispersal and riverine restoration are well documented, but effects on
freshwater mussels (Order Unionida) are not as straightforward. This apparent juxtaposition of system
restoration vs. status quo preservation of rare and endangered mussel species is of growing concern to
resource management agencies. We present data on changes in mussel abundance and habitat availability
following a 2015 dam removal on the Nissitissit River in Massachusetts. We monitored seven sites in 2015
(prior to removal), 2018, and 2020. Sites were located in the impoundment (n=2), downstream of the dam
(n=2), and upstream of the influence of the impoundment (n=33). At each site, eight bank-to-bank
transects were used to evaluate changes in abundance of the common mussel species, Elliptio
complanata. No significant difference was observed in catch per unit effort (CPUE) or density in upstream
reference sites across years; however, we did observe significant increases in CPUE in impounded and
downstream sites following the dam removal, which is likely an artifact of reduced wetted stream widths
in impounded sites. Using multivariate ordination, we evaluated changes in habitat availability at each
site before and after the dam removal by collecting habitat data (e.g., substrate composition, depth,
sediment penetration) at 24, 1-m2 quadrats randomly stratified per site, compared to habitat data
constrained to the location of rare mussel species. We observed habitat transition in impoundment sites
from before to after dam removal toward habitat occupied by species of conservation interest, while
upstream reference sites experienced little habitat change over the same period. Our data suggest that
adverse effects of dam removal on mussels may be site specific, and that identification of benefits to
habitat change likely require longer term monitoring post-dam removal.

Aquatic connectivity in Georgia – What’s next?
Jay Shelton, Warnell School of Forestry & Natural Resources, University of Georgia. 180 East Green St.
Athens, GA 30602. Email: jshelton@uga.edu

Implementation of course-based undergraduate research experiences in in fisheries programs

Johnathan Davis, Young Harris College, 1 College Street, Young Harris, GA. Email: jgdavis@yhc.edu

Course-based undergraduate research experiences (CUREs) are a high-impact teaching method that
utilizes authentic research to engage students in meaningful, discipline-related inquiry. Moreover, CUREs
are more inclusive than mentor-based research experiences and are associated with greater student
persistence and interest in graduate education. Fisheries courses typically have lab sections that include
field experiences and data collection that can be adapted to become CUREs. Students at Young Harris
College participated in CUREs within an ichthyology course and an introductory fisheries science course.
Example projects are presented and include topics related to water quality, fish biodiversity, and age and
growth. These projects resulted in professional development opportunities including state and regional
conference attendance and eight presentations with 17 student co-authors. Based upon pre- and postexperience assessments, students reported gains in self-efficacy, technical skills, discipline-specific
knowledge, and resiliency. CUREs were enhanced through partnerships with state agencies and non-profit
groups and represent an avenue for collaboration. We recommend more frequent utilization of CUREs in
fisheries programs and discuss the potential of creating shared resources for fisheries-based CURE
implementation.

A new Red Drum high reward tagging study in coastal Georgia

H. Jared Flowers, Coastal Resources Division, Georgia Department of Natural Resources, 1 Conservation
Way, Brunswick, GA 31520. Email: jared.flowers@dnr.ga.gov

Tagging studies are an established, important tool in fisheries research used to determine the fate and
movement of fish. In Georgia, the Cooperative Angler Tagging program has been ongoing since 1989,
although effort has not been consistent. The tagging program uses conventional dart tags and primarily
relies on anglers to voluntarily tag and provide recapture information. Effort has focused on Red Drum,
one of the most important recreational fishery species in the state. The program has provided a long-term
dataset of tag returns, but there are limitations to the program that affect its utility. Recently double
tagging and high reward tags have been implemented to allow estimation of tag retention and reporting
rates, respectively. Additionally, staff biologists are tagging fish to fill spatial and size coverage gaps.
Tagging data will be analyzed using both batch and individual based models. We also explore applying
return and retention rates retrospectively to historic return data. Current tagging data results also
compare favorably to previous studies in Georgia and neighboring states. Tagging studies allow us to gain
greater insight into Georgia’s Red Drum fishery and provide information for future management decisions
and stock assessments.

A pilot project to modernize pot fishing for the black sea bass fishery using acoustic subsea buoy
retrieval systems

Bryan Fluech, University of Georgia Marine Extension and Georgia Sea Grant, 715 Bay Street, Brunswick,
GA. Email: fluech@uga.edu
Kim Sawicki, Sustainable Seas Technology/University of Massachusetts, Dartmouth, MA
Charlie Phillips, Phillips Seafood, 1418 Sapelo Ave NE, Townsend, GA 31331

Vertical end lines and buoys, such as those utilized in the Black Sea Bass (BSB) pot fishery, present an
entanglement risk to the critically endangered North Atlantic right whale, a species which migrates and
calves off the coast of Georgia in the winter months. Due to potential entanglements, the winter closure
of BSB pot fishery has been implemented from November 1st through April 30th to comply with the
Atlantic Large Whale Take Reduction Plan. Adaptation of Acoustic Subsea Buoy Retrieval Systems (ASBRS)
for this style of pot fishing could remove nearly all risk to these whales and other marine animals that
suffer entanglements. For fisheries management to determine if these devices are reliable, a detailed
performance analysis is required that examines the refinement and successful use of ASBRS in the fishery.
This pilot project examined the practical application of ASBRS in the BSB pot fishery off the coast of
Georgia in the fall of 2020. Data were collected through an ongoing and collaborative effort between
Sustainable Seas Technology, different ASBRS manufacturers, fisheries industry partners, and UGA Marine
Extension and Georgia Sea Grant. Dockside trials were conducted to familiarize partners with ASBRS gear
types, while an Exempted Fishing Permit was obtained from the National Marine Fisheries Service to
conduct field trials in federal waters in September and October 2020. Control traps were fished as singles
with a traditional configuration while experimental configurations of BSB pots were fished without vertical
buoy lines on live bottom in the vicinity with the control pots. It is hoped this project will assist local fishing
communities resolve species conflict issues that affect the ability to fish and allow for the expanded
harvest BSB in a sustainable manner. This presentation will provide an overview of ASBRS and the results
of this pilot project.

Microbiome as a tool to study niche differentiation in four co-occurring ray species

Kady Lyons, Georgia Aquarium, 225 Baker St NW, Atlanta, GA 30313
Email: klyons@georgiaaquarium.org
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Mucous coats the skin of many elasmobranchs, particularly batoids, and may serve as a substrate for
microbial communities. The mucous microbiome then has the potential to be influenced by the
environment utilized by species. It follows that microbial communities may differ based on the specific
ecology of individual species, where the microbial community composition may be utilized as an ecological
marker. Along the Georgia coastline, several species of rays co-occur in commercial and survey trawls with
relatively high consistency, suggesting that niche differentiation may be necessary to support multiple
mesopredator species and could lead to differences in their microbiomes. Tissues that serve as barriers
between the internal and external environment (i.e. the dorsal surface (skin), gills, cloaca and spiral valve
intestine) were sampled across four species of rays (Butterfly Ray, Bluntnose Ray, Bullnose Ray, Atlantic
Stingray) caught in commercial shrimp trawl nets across the 2019 season. Microbial DNA was extracted
from target tissue, amplified for the 16S rRNA region via PCR, and sequenced on an Illumina MiSeq
sequencer. Amplicon sequences were cleaned, processed and ASVs identified to conduct diversity
analyses across species and tissues. MANOVA revealed significant differences in b-diversity across tissues,
with cloaca and intestine grouping together but more variable than skin and gills. Likewise, a-diversity was
higher in skin and gills than intestine and cloacal tissues. When comparing by tissue type, cloacal and skin
showed significant community distinction among species. Differences across species are suggestive of
underlying ecological differences that may exist, facilitating multiple species of mesopredators to inhabit
similar environments.

SESSION 5: PROFESSIONAL (ORAL)
Factors regulating diversity of fish communities in Nathikadal Lagoon, Mullaitivu, Sri Lanka

Pushpalingam Surenthar, Mu/Puthukkudiyiruppu Central College, Mullaitivu, Sri Lanka.
Email: surenthar.p1987@gmail.com
K. Sivashanthini, Department of Fisheries, Faculty of Science, University of Jaffna, Sri Lanka

The present study was carried out with an objective to find out how the physiochemical factors such as
salinity, pH, water temperature, dissolved oxygen and mud organic content influence on fish abundance
of Nanthikadal Lagoon, Mullaitivu, Sri Lanka. The study was undertaken from September 2017 to August
2019. Physiochemical factors of water except mud organic content were measured by smarTROLL
multiparameter handheld instrument and fish species collected from fish landing sites are identified into
species level. Rainfall data is collected from Meteorological Department, Sri Lanka. Regression analysis
was carried out between ecological factors such as salinity, pH, temperature, dissolved oxygen, soil
organic content and fish abundance. Based on the analysis rainfall and mud organic content showed
positive linear regression (p<0.05) with fish abundance whereas the other factors do not show significant
linear correlation (p>0.05). Salinity and mud organic content of Nathikadal Lagoon mostly depends on rain
water runoff. Fish abundance decreased with salinity increase. Nanthikadal Lagoon receives water only
through annual rainfall so that the salinity of lagoon water solely depends on rainfall. It was observed that
the salinity of lagoon was high in dry season and in heavy drought season salinity attainted more than 50
ppt which is not suitable for survival of fish. Likewise when rainfall is very high salinity of water reached
least value for example 1 ppt which is also not suitable for survival of some lagoon fishes. Once the rainy
season is over salinity gradually increased, fish abundance is also increased. About 23 fish species was
reported in rainy season while 17 in dry season. Reported species is also discussed in detail in the present
paper. The present study provides fundamental records of ichthyofauna and influencing factors for
researchers and fishery managers.

American Shad in Georgia: History, status, and outlook of the shad fishery

Chad Sexton, Wildlife Resources Division, Georgia Department of Natural Resources, Region 6 Fisheries,
108 Darling Avenue, Waycross, GA 31501, Email: chad.sexton@dnr.ga.gov
Jim Page, Wildlife Resources Division, Georgia Department of Natural Resources, Waycross, GA

American Shad (Alosa sapidissima) are a commercially harvested anadromous fish that range from the St.
John’s River, Florida to Sand Hill River, Labrador, Canada. The historical importance of this species dates
back to the Colonial period, where it is said to have been an important fish to George Washington and the
Continental Army. American Shad are currently managed under an Interstate Fishery Management Plan
overseen by the Atlantic States Marine Fisheries Commission (ASMFC). Georgia has two rivers in which
American Shad are commercially fished: the Altamaha and Savannah Rivers. The Georgia Department of
Natural Resources (GADNR) is tasked with managing shad in these rivers and does so using data from
multiple survey efforts. These efforts include partnering with commercial shad fishermen to conduct
tagging studies to calculate population and exploitation estimates annually; monitor bycatch, including
the endangered Atlantic (Acipenser oxyrhinchus) and Shortnose Sturgeon (A. brevirostrum), associated
with the shad fishery via fishery observers; conduct young-of-year surveys utilizing seines to generate
annual juvenile indices of abundance; and monitor annual commercial landings of shad via trip tickets
provided by commercial fishermen. Collectively, these efforts provide fishery managers with a holistic
picture of the shad population and are the driving force behind decisions made for the American Shad
fishery in Georgia.

The Sustainable Aquaponics Research Center (SARC) at Georgia Southern University
Heather Joesting, Georgia Southern University Department of Biology, 11935 Abercorn Street,
Savannah, GA 31419, Email: hjoesting@georgiasouthern.edu
Brigette Brinton, Georgia Southern University Department of Biology
Brent Feske, Georgia Southern University Department of Biology
Anthony Siccardi, Georgia Southern University Department of Biology
Aquaponics is a sustainable, closed-loop food production system in which aquaculture effluent is utilized
as a fertilizer for the hydroponic production of plants. Aquaponics results in accelerated growth of fish
and plants and uses 95% less water compared to traditional aquaculture and agriculture. However,
challenges still remain in the development of a sustainable and profitable aquaponics industry. The aim
of the Sustainable Aquaponics Research Center (SARC) at Georgia Southern University is to conduct
cutting-edge interdisciplinary research on the economics and sustainability of aquaponics systems. The
4,100 sq ft facility currently includes six independent recirculating systems, with a hatchery and artificial
wetland for water remediation currently being constructed. Recent research within the Center has
focused on reducing maintenance costs through the production of fish food using low-cost protein
alternatives (black soldier fly larvae and hemp seed meal) and maximizing profits by reducing pathogen
occurrence, optimizing nutrient flow through variations in system design, and developing additional
marketable products. In addition to research, the SARC facility collaborates with local business and
community partners to promote sustainability through aquaponics and offers educational opportunities
to local schools and community groups.

Status update on Chattahoochee Bass distribution and genetics in the upper Chattahoochee
River basin

Chad Kaiser, Georgia Department of Natural Resources, Wildlife Resources Division, Social Circle, GA.
Email: chad.kaiser@dnr.ga.gov
Marcus Zokan, Georgia Department of Natural Resources, Wildlife Resources Division, Social Circle, GA
Bryant Bowen, Georgia Department of Natural Resources, Wildlife Resources Division, Social Circle, GA
Dylan Severens, Georgia Department of Natural Resources, Wildlife Resources Division, Social Circle, GA
The Chattahoochee Bass (Micropterus chattahoochae) is a small black bass species endemic to the upper
Chattahoochee River basin. The Georgia DNR Stream Survey Team began a project in 2018 to assess the
distribution and genetic integrity of Chattahoochee Bass throughout its range. We have sequentially
sampled three areas: above Lake Lanier to the head waters of the Chattahoochee River, Lake Lanier to
West Point Lake, and in 2020 West Point Lake to the fall line. Our surveys have revealed that while
populations persist throughout the upper Chattahoochee River drainage, the historic range has been
greatly reduced and some populations appear to have been extirpated. The two forces driving range
restriction of Chattahoochee Bass are introgression through hybridization with non-native black bass
species and habitat alteration.

Where have all the Robust Redhorse Gone? Georgia Conservation Update
Paula Marcinek, Georgia Department of Natural Resources, Wildlife Conservation Section, Social Circle,
GA. Email: paula.marcinek@dnr.ga.gov
Zack Abouhamdan, Georgia Department of Natural Resources, Wildlife Conservation Section
Peter Dimmick, Georgia Department of Natural Resources, Wildlife Conservation Section
Deb Weiler, Georgia Department of Natural Resources, Wildlife Conservation Section
The Robust Redhorse, Moxostoma robustum, is a potadromous fish historically occupying Atlantic Slope,
mainstem rivers from Georgia to North Carolina. The species was lost to science for 122 years,
rediscovered in 1991, and has been the focus of precedent-setting conservation efforts for the past 30
years. Genetic analyses revealed the presence of three evolutionary significant units (ESUs) within the
species, which are separated by major river basin (Altamaha, Savannah, Yadkin-Pee Dee). Management
and conservation actions are organized through the Robust Redhorse Conservation Committee, a
multifaceted group of agencies and stakeholders focused on restoring populations across the range of the
species. In 2017, the Georgia Department of Natural Resources and partner agencies were awarded a
Competitive State Wildlife Grant to ramp up monitoring and conservation efforts across the range. In
Georgia, these efforts include creation and management of a range-wide database, increase in population
surveys, surveys for juveniles, and an acoustic telemetry study. A stocked population is persisting in the
Broad River, and a stocked population in the Ogeechee River has not been sighted since 2014. Wild
populations exist in the Altamaha and Savannah drainages. In the Altamaha Drainage, spawning in the
Ocmulgee River was last observed in 2018; however, spawning in the Oconee River has not been observed
since 2007 with the last sighting of Robust Redhorse in 2013. The Savannah River population is considered
the only self-sustaining population across the species’ range. As such, several studies have been and are
currently being conducted in the Savannah River. This population is the main study group for refinement
of a visual, non-invasive spawning count protocol. Additionally, partners have tagged 11 individuals with
10-year acoustic transmitters to track movement of individuals. This study will improve and update our
understanding of seasonal habitat use, timing of migrations, behavioral differences between males and
females, and aid in evaluation of the efficacy of future fish passage and restoration efforts. The Robust
Redhorse is a federal candidate species and results of these efforts will help inform the U.S. Fish and
Wildlife Service as they review the species’ status for listing under the Endangered Species Act in 2024.

Aquatic nuisance species management in Georgia: An update

Jim Page, GA Dept. of Natural Resources, Wildlife Resources Division, Waycross, GA.
Email: Jim.Page@dnr.ga.gov

The introduction of species outside of their native range is an issue that has plagued many states
throughout the country, including Georgia. In the aquatic environment, these introductions, which may
be man-induced or the result of natural events (e.g. hurricanes, floods, etc.), often have negative
ecological or economic consequences. In these scenarios, these non-native species are often referred to
as aquatic nuisance species (ANS), and the management of these introduced plants and animals can be
quite burdensome, both fiscally and physically. In Georgia, the Georgia Department of Natural Resources
(GADNR) is tasked with overseeing the management of ANS, doing so in partnership with other agencies
specializing in the management of invasive species (e.g. US Fish and Wildlife Service, Gulf and South
Atlantic Regional Panel, etc.). In recent years, several new introductions have occurred in or near Georgia,
including Northern Snakehead, Flathead Catfish, Spotted Bass, Giant Salvinia, and several aquarium
species, including the oriental Weather Loach recently discovered by UGA personnel near Athens. In
addition to developing management strategies and responding to these introductions, the GADNR
continues to create and implement educational efforts to inform members of the general public about
the impacts of such introductions and increase overall awareness of the need to prevent such
introductions. This presentation will provide an overview and update of ANS management that has
occurred recently in Georgia.

Aquatic Biodiversity in the Upper Coosa: Surveys, Research, and Partnership

Anakela P. Escobar Georgia Department of Natural Resources, Wildlife Resources Division, Social Circle,
GA. Email: anakela.escobar@dnr.ga.gov

The upper Coosa basin is a hotspot for aquatic biodiversity, with approximately 150 fish, mollusk, and
crayfish species native to the basin. Unfortunately, many of these species are experiencing moderate to
serious declines, necessitating conservation action. Ongoing projects in the upper Coosa include a variety
of fish, mussel, and habitat-focused projects. The federally threatened Trispot Darter occurs in Georgia
and Alabama and utilizes different habitats in winter and summer. Water samples from potential were
collected for eDNA analysis in 2019 and ground truthing surveys at positive sites will be conducted in
2021. Holly Creek, a Conasauga tributary, is important habitat for many rare species and several groups
are actively working on conservation projects in the watershed. In 2018, GA DNR and the River Basin
Center at UGA established a fish and mussel monitoring program. Additionally, partners from multiple
agencies are at work in the upper Coosa and collaborating on a variety of conservation and research
projects. An Upper Coosa Conservation Summit will be held on October 20th and 21st, 2021 to share
research, ongoing partnerships, and build collaborations.

