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SEEC 2015 Poster Abstracts 

1. Learning from the past: examining how historic microclimates relate to current 
songbird and woodland salamander assemblages 

Heather Abernathy, Jeffrey Hepinstall-Cymerman, and John Maerz, University of Georgia 

Terrestrial woodland salamander and breeding songbird abundance were measured in areas of intact forest in 
Macon County, North Carolina, that have varied in precipitation over the past 30 years. I hypothesized that 
salamanders would be in greater abundance in the historically wet sites and focal songbird species of this study 
would be found on wetter sites because those sites would be more productive, i.e. more food resources. It was 
found when examining the 10 year annual precipitation levels the dry and wet sites had reversed their roles. As 
a result, relative abundance analysis, via density estimates, revealed that all dry sites in this study have higher 
estimated avian densities. Species specific patterns were noted such that Black-throated Blue Warblers were 
found exclusively on dry sites and Black-throated Green Warblers were found almost exclusively on wet sites. 
Relative abundance analysis, via Schnabel population estimation, yielded that salamanders were only found on 
dry sites in this study. This study’s results suggest that a correlation exist between, somewhat historic, 
precipitation levels and songbird and salamander abundance in Macon County, North Carolina. 

2. Potential Fitness Consequences of Self-Fertilization versus Outcrossing for the 
Mangrove Rivulus Fish 

Jennifer D. Gresham and Ryan L. Earley, University of Alabama 

Plants and animals employ a great diversity of reproductive strategies. A strategy of interest is androdioecy 
where populations are composed of hermaphrodites and males. In vertebrates, androdioecy occurs only in two 
small fish - Kryptolebias marmoratus and Kryptolebias hermaphroditus – that inhabit mangrove ecosystems. In both 
species, hermaphrodites reproduce predominantly by self-fertilization but sometimes outcross with males to 
produce young. Long bouts of self-fertilization result in the production of completely homozygous individuals. 
Reproductive systems where hermaphrodites can easily self-fertilize to produce healthy young raise the question 
of why males exist at all? We hypothesize that outcrossing with males is necessary to recombine alleles and 
produce progeny that have a potential fitness advantage over homozygous offspring, especially when exposed 
to stressful environmental conditions. To test this hypothesis, fish with varying levels of heterozygosity will be 
exposed to control conditions and to environmental stressors that characterize their native habitat. Fitness will 
be assessed by quantifying growth rate, reproductive rate after sexual maturity, and survival rate of eggs laid. 
The results will illuminate the evolutionary advantages to androdioecious mating systems. 

3. Effects of High Metabolic Load on Sex Change in Mangrove Rivulus Fish 
(Kryptolebias marmoratus) 

Grace Scarsella and Ryan Earley, University of Alabama 

Uneven sex ratios due to sex change can alter population structure and viability. With temperature being a 
known sex change trigger, climate change could drastically affect many species. Other mechanisms for sex 
change have been identified, but one that has not been examined is that increased metabolic load governs the 
‘decision’ to change sex. Charnov’s model for sex allocation states that the fitness of males and females changes 
with body size, and that selection should favor sex change where the fitness curves for the two sexes intersect; 
a similar model can be generated with metabolic demand replacing size. If the sexes have dissimilar energetic 
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requirements, and if the species is sexually labile, selection should favor transitions to the sex with lower energy 
requirements, usually male, when metabolic demands cross some threshold. Kryptolebias marmoratus (rivulus) 
exist primarily as self-fertilizing hermaphrodites but secondary (result of sex change) males exist. Rivulus’ 
reproduction creates isogenic lineages, great for studying reaction norms for sexual phenotype - the 
environmental conditions under which the sex phenotypes are expressed. The goal of this study is to identify 
the metabolic switch point for sex change using relevant stressors to increase metabolic demand. I hypothesize 
that as metabolic load increases, rivulus will be more likely to change sex; selection will favor switching to the 
sex with less energetically demanding reproductive tissue. 

4. What’s Happening to the White Pine? An Assessment of the Eastern White Pine – 
Scale Insect – Canker Complex in the Southern Appalachian Mountains 

Ashley Schulz, University of Georgia,  Rima Lucardi, USDA Forest Service Southern Research Station, Michelle 
Cram, USDA Forest Service Forest Health Protection, and Kamal Gandhi, University of Georgia 

Eastern white pine (Pinus strobus) is an ecologically and economically important conifer species in the eastern 
region of North America. Recently, white pines in the southeastern United States started showing signs of 
dieback including branch flagging, resinosis, crown thinning, and canker development. Upon closer 
examination, a scale insect was found and identified as Matsucoccus macrocicatrices. This scale insect is typically 
found under lichen, or in epiphytic mats, branch crotches, and/or cankers. Since eastern white pine dieback 
has become more prevalent, it has become critical to understand the white pine – canker - scale insect complex. 

To better understand the relationships occurring within this complex, we collected 246 white pine saplings 
from 41 sites across six states. The saplings received a health rating based on the proportion of live to dead 
nodes. Each tree was then analyzed to determine the number of scale insects and size and location of cankers. 
Preliminary results indicate that there were positive correlations between scales and cankers, cankers and tree 
dieback, and scales and tree dieback. We are currently isolating and identifying fungal pathogens from the 
cankers. Overall, there appears to be a strong relationship between dieback of white pine saplings and this scale 
insect-canker complex. 

5. The status of an isolated bog turtle (Glyptemys mulhenbergii) population in North 
Carolina 

Annalee Tutterow, Natalie Haydt, Shannon Pittman, and Michael Dorcas, Davidson College 

Long-term population studies of threatened species allow scientists to determine the likelihood of a 
population’s survival and develop conservation strategies. The bog turtle (Glyptemys mulhenbergii) is a small and 
cryptic species listed as federally threatened in the United States. From late April through July 2014, we 
monitored a bog turtle population in Gaston County, North Carolina. Sixty bog turtles have been marked at 
the Gaston Bog since 1991, but a 2007 study located only thirteen adult bog turtles. Ninety-three probing hours 
and 1,302 trapping hours yielded only six turtles in 2014. After evaluation of both active and passive search 
methods, we concluded that probing (active search method) was the most effective strategy to detect individuals 
in the population. Additionally, we utilized game cameras to identify possible threats to turtle survival, resulting 
in the documentation of both raccoons and cows in the bog. Overall, the recapture of five marked adult turtles 
and one marked juvenile suggests that the Gaston bog turtle population may be unable to recruit new members. 
No new adults have been captured in eight years. Both habitat management and predator removal may be 
necessary to preserve bog conditions and prevent local extirpation of this species. 
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6. Mosquito (Diptera: Culicidae) response to fire in the scrub 

Caitlyn Debevec, University of Central Florida 

Fire suppression was standard practice in the United States for a long time. Archbold Biological Station (ABS) 
in Florida has managed prescribed fires since the 1980s, creating differing Times Since Fire (TSF) units with 
distinct boundaries. Many organisms move in response to fire and its subsequent effects on habitat. Little is 
known of how fire regimes affect mosquitoes, though this is important to the spread of some diseases (e.g., 
malaria, West Nile virus, dengue, etc.). Given that fire strongly affects vegetation, and thus the availability of 
mosquito perch sites and hosts, I hypothesized that prescribed fire will indirectly affect mosquito movement 
via its effects on vegetation, and thus affect diversity and/or abundance. Using CDC light traps to capture 
mosquitoes in short (<1yr), medium (1-5 yrs), and long (>5 yrs) TSF, all mosquitoes were counted per species, 
and results analyzed per species and for all mosquitoes using GLMs. The short time since fire was significantly 
different than medium and long which were not different from each other, indicating an effect of fire most 
likely due to vegetation differences. 

7. Black Bears in Northern Alabama 

John Draper, Auburn University 

There are two small and isolated populations of black bears (Ursus americanus) in Alabama. One is a remnant 
population of native bears that were otherwise extirpated by 1921 while the second is a naturally recolonizing 
population. In the last 30 years only 4 studies have been done on either population, the most recent being 
completed 15 years ago. Given this lack of recent information we are pursuing a holistic analysis of both 
populations utilizing minimally invasive hair snares for collection of genetic material and collaring of bears in 
both populations. The genetic samples will all for a population estimate, analysis of genetic diversity, 
confirmation of the source population of the recolonizing animals and the amount of continued gene flow, and 
development of a pedigree of Alabama black bears if sufficient DNA is collected. The collar data will be used 
to measure habitat use, denning behavior and den site selection. 

8. Taking a bite out of the reef: Factors influencing parrotfish foraging patterns and 
dietary selectivities 

Jaclyn Whitt, Kelan Drake-Lavelle, Daniel Coster, and Kylie Smith, Clemson University 

Reef herbivores, such as parrotfish, have been shown to play an important ecological role in maintaining healthy 
coral reefs. Parrotfish feed on a variety of substrate types including macroalgae, turf algae and corals. These 
fish can be categorized into functional groups based on their dietary preferences. In this study we conducted 
parrotfish behavioral observations and substrate surveys on 34 reefs across the Florida Keys National Marine 
Sanctuary. Reefs were classified into four types based on their substrate composition, depth, and complexity. 
We determined that dietary preference of the functional groups was correlated with reef type. We also saw 
differences in parrotfish abundance and their bite rate. These findings suggest that the role parrotfish play in 
coral reefs may depend on reef type. By understanding how the grazing behavior of parrotfish impacts coral 
communities, we will be better able to participate in the conservation of coral reef ecosystems. 

9. Rescuing the Reef: Monitoring the impacts of macroalgal competition and grazing 
on coral transplants 

Randi Sims, Taylor Burgess, Kylie Smith, and Michael Childress, Clemson University 

In response to the Caribbean wide decline in coral cover, researchers have started transplanting reef building 
coral species in order to restore reef ecosystems. Studies suggest these transplants are susceptible to competition 



 

4 
 

from macroalgae, which can out-compete corals for nutrients and space. Studies have also found that herbivores 
play an important role in coral health through grazing. In order to test the impacts of macroalgal competition 
and grazing on coral transplants, we compared the survival of two species of transplanted corals on seven reefs 
in the Florida Keys over one year. Transplanted coral fragments were caged in either an open or closed Vexar 
mesh cage. Our results show that season significantly affects macroalgal growth, while neither cage treatment 
nor macroalgae had a significant impact on coral. Additional monitoring will be conducted to determine long 
term effects so that this experiment may help understand conditions optimal for successful coral restoration. 

10. Exploring the effect of phyletic dwarfism on the static allometry of reproductive 
traits: Fecundity, Egg Size, and Reproductive Output in the Pygmy Spider Crab 
Mithrax pygmaeus 

Casey A. Johnson and J. Antonio Baeza, Clemson University 

Mithrax pygmaeus is a marine crab (Family Majidae) inhabiting the tropical eastern Pacific. Mithrax pygmaeus is 
one of the smallest crabs in its family reaching body sizes no larger than 7.0 mm carapace width (CW). Little is 
known about the reproductive biology of marine invertebrates exhibiting phyletic dwarfism. This study reports 
on egg production (fecundity, egg size, and reproductive output) of this dwarf species. Fecundity varied between 
75 and 310 eggs crab-1 with a mean ± SD of 150 ± 53 eggs crab-1 and increased significantly with female CW. 
Embryo volume varied between 0.13 and 0.19 mm3 with a mean ± SD of 0.15 ± 0.01 mm3 and did not increase 
with female CW. Reproductive output (RO) represented a mean ± SD of 5.92% ± 2.05% of female dry body 
weight (DBW) and did not vary significantly with female body size. Nonetheless, the slope of the relationship 
between female DBW and egg weight (b=0.64) indicates a trend of decreasing allocation to reproduction with 
increasing female body size. Fecundity and egg size are within known ranges for small species of crabs. 
However, the negative allometric scaling of RO with female CW contrasts to what is reported in larger crab 
species. We propose that increased interspecific competition and/or predation levels with increasing female 
body size might likely be responsible for the negative allometric scaling of RO with female CW. 

11. A preliminary observational test of the Janzen-Connell Hypothesis 

Michael McCoy, Uma Nagendra, and Chris Peterson, University of Georgia 

The distribution of seedlings and their relative corresponding survivability probabilities are vital to population 
projections, population management and the understanding of plant ecology and physiology. Such correlations 
between seedling distribution and their survivability probabilities were explored, using observational data to see 
how these factors occurred in the State Botanical Gardens of Georgia. It was found that seedlings had a 
significant likelihood to reach a larger age the further they were from an adult relative of the same genus and 
that these seedlings tended to reside in areas of relatively high congeneric seedling density. It is likely that these 
distribution patterns and survivability probabilities occur due to species specific predation, similar to those in 
the Janzen-Connell Hypothesis, where seedlings show a higher survivability rate when they are not in close 
proximity to such predators that tend to locate themselves near adult trees of specific species. 

12. Giants under pressure; Demography of giant sea anemones Bartholomea annulata 
in the Florida Keys 

Erin O'Reilly and Nanette Chadwick, Auburn University 

Demographic studies can provide insight into how populations respond to disturbances. Little information is 
known on organisms that show indeterminate growth, such as sea anemones, that grow and shrink. This makes 
management of these species particularly tricky. The giant sea anemone, Bartholomea annulata, is found 
throughout the Florida Keys. It is host to several ectosymbionts, including Ancylomenes pedersoni, a known 
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cleaning shrimp, and may have a positive cascade effect on coral communities in serving as a potential cleaning 
station. B. annulata is also a popular commodity in the ornamental aquarium trade. The fishery for this species 
is largely uncontrolled and therefore may have an indirect effect on coral reef and its diversity. The dynamics 
of one population in the Florida Keys was monitored for every 2 months for 8 months. The population was 
divided into 3 size classes depending upon tentacle crown area. The smaller anemones had the largest average 
growth rate, while the largest anemones had a slightly negative growth rate on average, indicating shrinkage. 
The population showed seasonality of recruitment and mortality rates with recruitment being twice as high 
during the fall (Sept/Nov data collection) and mortality tripling during the winter (Jan data collection).The 
smallest anemone size class had the highest mortality rate at every time point. Further information is needed to 
understand how this species responds to disturbances and to properly manage the fishery. 

13. Effects of wind damage on soil respiration in northeast and central Georgia forests 

Brandon White, Uma Nagendra, Jeffery Cannon, and Chris Peterson, University of Georgia 

Soil respiration is a major contributor to the carbon cycle and it plays an important role in forest ecology. Soil 
CO2 efflux does not have a static rate and it can be altered by natural disturbances. Soil respiration was measured 
during May 2014 at two forests in northeast and central Georgia. One forest was damaged by an EF-3 tornado 
in 2011 and at the second forest wind damage was simulated through tree winching. Soil respiration was 
measured utilizing the soda lime technique. The goal was to observe how CO2 efflux differed between damaged 
and intact sections of the forests. At each site, soil temperature, volumetric water content (VWC), and leaf litter 
depth were measured to determine how these variables correlated with soil respiration. Soil respiration, VWC, 
and leaf litter depth were found to have no significant difference between damaged and undamaged plots 
however, soil temperature was found to be significantly higher in damaged plots. Soil respiration was 
demonstrated to not differ between damaged and undamaged forest but there may be several explanations for 
why it does not differ. For example, forest recovery since disturbance or variation in soil organism communities 
which may provide direction for future research. 

14. Solar Pi: A Long-Term Bioacoustic Monitoring Solution Using Raspberry Pi 

Tyler Stuck and Anna Savage, University of Central Florida 

We propose to develop a solar-powered bioacoustic monitoring system using a computer system called 
Raspberry Pi. Raspberry Pi is a low cost, credit-card sized computer that is easily expandable to many different 
applications. The computer is designed for education so it is made to be easy to program and develop on for 
those who are not experts in computer science. The Raspberry Pi will be modified into an acoustic monitoring 
device for long-term recording of frog calls in remote field sites. Population demographics can be challenging 
to assess for cryptic species such as amphibians, but accurate data on population size and activity are critical to 
determine overall population health. The Raspberry Pi’s processing capabilities enhance its potential 
functionality beyond the recording capabilities of current bioacoustic devices. With the use of solar power and 
external storage, the lifespan, data capacity, cost and functionality of our “Solar Pi” will be a significant 
improvement over existing technologies. Specifically, our “Solar Pi” will be programmed to change behavior 
based on what it records. With proper instruction it will be able to determine optimal recording times to save 
power, take pictures when a frog is in range, and potentially recognize and respond to certain calls. The low 
cost of this system and applications for monitoring amphibians and other vocalizing animals make it an ideal 
test case for modifying the Raspberry Pi technology for use in biological research. 
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15. Assessing the Effects of Simulated Wind Disturbance on Sapling Structure and 
Composition at the Piedmont National Wildlife Refuge 

Suzanne Henderson, Michael Bailey, Jeffery Cannon, and Chris Peterson, University of Georgia 

Environmental disturbance shapes ecosystem processes and more specifically paths of vegetation regeneration 
and recovery. We examined the structure and composition of understory saplings at the Piedmont National 
Wildlife Refuge in Round Oak, GA to analyze the impact of simulated wind disturbance. Resembling natural 
tornado gaps in the forest, wind damage was replicated by pulling down canopy trees with a winch to minimize 
soil disruption. With respect to sapling structure, we observed general trends in average sapling dimensions and 
to interpret changes in sapling layer composition, we focused on species richness. In addition, we approximated 
the total sapling biomass of dominant species (Acer rubrum, Liquidambar styraciflua, and Rhus copallinum) and 
calculated biomass change at the species level as well. Via allometric analysis, we found the percent increase of 
biomass from year 2011 to 2013 to be three times greater in gap plots relative to the control. The overall change 
in sapling growth rate most likely resulted from altered canopy conditions such as greater sunlight availability 
and other resource reallocations. Sapling layer composition was similar between the gap and intact plots 
suggesting that despite the acute structural damage from the simulated wind disturbance, the presence of 
existing sapling layer species remained during the short-term recovery period.  

16. Ocean Acidification Effects on Limb Regeneration in Uca pugnax and Uca 
pugilator 

Shannon Gregory, Georgia Regents University 

As carbon increasingly enters the atmosphere it dissolves into the oceans causing the pH to drop resulting in 
ocean acidification. Various studies have shown that ocean acidification can be detrimental to organisms that 
require calcium. Some studies suggest crabs are able to tolerate acidic conditions. Two species of fiddler crabs 
(Uca pugnax and Uca pugilator) from two different sites (Tybee Island, Georgia and Hunting Island, South 
Carolina) where used to determine the effects of ocean acidification at various pH levels on limb regeneration. 
Each crab had three limbs removed and were placed in mesocosms with various water pH levels of 8.1, 7.7, 
7.4, and 7.1. The crabs were monitored weekly over a period of six weeks to determine the time required to 
molt. It was determined that there was not enough s-ignificant data to support molt inhibition at various pH 
levels; however, it was determined that there was a significant difference in molt time between the two locations. 

17. Stress of Handling and Marking Techniques of Squirrel Tree Frogs (Hyla squirella) 
as Part of a Mark-Recapture Study 

Lauren Gordon, Shannon Gregory, and Jacqueline Heim, Georgia Regents University 

Mark-recapture studies are used to estimate the population size of wild-caught animals. Stress and welfare is 
always a concern when handling and marking animals. We tested stress hormone (corticosterone) levels of frogs 
marked by Visible Implant Elastomer (VIE) markers. Squirrel tree frogs (Hyla squirella) (n=50) were captured 
at a wetland at the McDuffie County Fish Hatchery in Dearing, GA. Frogs were deemed “marked” (n=25) and 
“not marked” (n=25). “Marked” frogs were tagged with fluorescent VIE markers beneath the skin of the rear 
leg while “not marked” frogs received no VIE marker. All frogs were placed in a 50 ml centrifuge tubes with 
20 ml of water for 15 minutes to allow stress hormones to diffuse out of the frog’s body (“marked” frogs were 
placed in centrifuge tubes following VIE injection). Centrifuge tubes were stored in a -30 °C freezer. Samples 
will be placed in a centro-vap until all water has evaporated. Corticosterone will be resuspended with methanol 
and analyzed via corticosterone enzyme-linked immunoassay kit. 
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18. Detection of Predatory Fish Kairomones by Ovipositing Mosquitoes 

Lauren Eveland, University of Mississippi, Alon Silberbush, Ben-Gurion University of the Negev, Beer-Sheva, 

Israel, and William Resetarits, Jr., University of Mississippi 

Many organisms with complex, multi-stage life cycles, offer little parental care to their offspring other than 
selecting an oviposition site. Therefore, selecting a site is crucial for offspring fitness. In addition, determining 
the mechanisms that are used to select an oviposition site is critical to understanding the dynamics of habitat 
selection. One possible mechanism organisms may use is chemosensory. Ovipositing mosquitoes have been 
found to use predator-released kairomones to detect and avoid habitats with certain predators that prey on their 
larvae. Fish, in particular, are significant predators of mosquito larvae. In this context, we conducted two 
experiments to investigate whether Culex mosquitoes detect and therefore avoid fish predators by using fish-
released kairomones. We found evidence that Western mosquitofish (Gambusia affinis) release kairomones that 
deter some species of Culex mosquitoes. Green sunfish (Lepomis cyanellus) were not avoided by any of the Culex 
mosquitoes. Our findings display evidence that some species of mosquitoes are clearly detecting fish 
kairomones and avoiding oviposition in those particular sites. Determining the mechanism and predator-
released kairomones mosquitoes use could lead to the control of mosquito populations in addition to providing 
important information about the ecological aspects of oviposition site selection. 

19. Landscape genetics of the Gulf Coast salt marsh: a multispecies approach 

Hayley Tumas, Campbell Nairn, University of Georgia, Mark Woodrey, Grand Bay National Estuarine 
Research Reserve, and Nathan Nibbelink, University of Georgia 

The severe decline of salt marsh habitat due to sea level rise and anthropogenic impacts has unknown 
consequences on the genetic diversity, and consequently resilience, of salt marsh species. To conserve 
ecosystem function and population persistence in the salt marsh, species management will need to include the 
preservation of gene flow, a source of genetic diversity. Landscape genetics can be used to determine the 
landscape features that inhibit or facilitate gene flow. We are conducting a landscape genetic analysis on three 
species in the Gulf Coast salt marsh that are critical to ecosystem function and represent the three main dispersal 
strategies: black needlerush (Juncus roemarianus), the Gulf Marsh Fiddler Crab (Uca longisignalis), and the Marsh 
Rice Rat (Oryzomys palustris). We are in the process of developing nuclear microsatellite markers for each of the 
three species to characterize population structure and genetic diversity. Our research will also predict how sea 
level rise will impact gene flow in the salt marsh. Results from this study will provide land managers with 
resources to develop management strategies that will preserve genetic diversity within the salt marsh under 
current and future conditions, and expand the literature into an understudied ecosystem. 

20. The Distribution of mtDNA Haplotypes Associated with an Ancient Hybridization 
Event 

C. Kabryn Mattison and David A. Beamer, Nash Community College 

Recent phylogenetic reconstructions of mtDNA demonstrate the presence of Mountain Dusky Salamander 
(Desmognathus carolinensis) mtDNA in populations otherwise morphologically characteristic of Northern Dusky 
Salamander (Desmognathus fuscus). Surprisingly, the populations of D. fuscus that contain D. carolinensis mtDNA 
occur hundreds of kilometers away from the current contacts between these species. We surveyed localities in 
the Appalachian foothills, piedmont and coastal plain of North and South Carolina for populations of D. fuscus. 
We extracted, amplified and sequenced a portion of the mitochondrial genome from these populations to 
ascertain whether they contained D. fuscus or D. carolinensis mtDNA. Here, we present a phylogenetic 
reconstruction of these populations as well as a map depicting the distribution of D. fuscus with and without D. 
carolinensis mtDNA across the landscape. 
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21. Genetic structure and potential coevolution between Pinus strobus and an insect 
herbivore 

Thomas D. Whitney, Kamal J.K. Gandhi, University of Georgia, and  Rima D. Lucardi, USDA Forest Service–
Southern Research Station 

Eastern white pine (Pinus strobus L.) has experienced significant dieback throughout the eastern United States 
within the last few years. Concurrently, a insect herbivore of the tree, the Canadian pine scale (Matsucoccus 
macrocicatrices Richards), was recently discovered on symptomatic trees in the southernmost host-range. 
Previously considered a benign grazer of P. strobus, the insect may be associated with the dieback, disjunct from 
its supposed native range of New England/eastern Canada.  

The biology and ecology of this relationship is virtually unknown. Given the economic and ecological values 
associated with eastern white pine, it is imperative to gather basic evolutionary data and assess current genetic 
constraints of the focal organisms. We propose a series of studies to establish the population structure, 
phylogeography, and overall co-evolutionary relationship between the Canadian pine scale and its host tree. 

Tissues from individuals of both P. strobus and M. macrocicatricies will be collected from populations across the 
U.S. range to assess the level of genetic diversity, population structure, and phylogenetic relatedness. This will 
allow us to elucidate the drivers of the observed dieback by establishing the micro- and macro-evolutionary 
processes that may have shaped this current host-parasite complex. We aim to utilize established and emergent 
molecular technologies to achieve these goals. 

22. Habitat selection of wintering Whooping cranes in the Eastern Migratory 
Population 

Hillary Thompson, Clemson University 

In recent years, Whooping Cranes in the reintroduced migratory population are using a variety of habitats in a 
wide range of areas during the non-breeding season. This behavior is different from wintering behaviors of 
cranes in earlier years of this reintroduction effort, as well as that of the extant wild population of Whooping 
Cranes in the central flyway. This study will describe the types of habitats cranes are using during the non-
breeding season, which behaviors are associated with these habitats, and if habitat use differs throughout the 
flyway. Migration and wintering location data are collected from satellite transmitters on Whooping Cranes. 
Radio telemetry is used to collect location information, habitat type, and behavioral observations for birds 
throughout the flyway. Wintering Whooping Cranes in the Eastern Migratory Population use many kinds of 
habitat including agricultural fields, brackish coastal marshes, and riverine wetlands. Understanding how cranes 
use this variety of habitats will benefit land management in these areas and future reintroduction efforts of this 
endangered species. 

23. Field Surveys for detection of Chytridiomycosis in North Georgia Amphibian 
Populations 

Spencer Cruz, Mark Hoover, TJ Nations, J Morgan, and Natalie Hyslop, University of North Georgia 

Chytridiomycosis is a fungal disease caused by the pathogen Batrachochytrium dendrobatidis (Bd), which is a 
contributing factor to global amphibian population declines. Although Bd is distributed globally, little research 
has been conducted on north Georgia’s amphibian populations. We surveyed for the presence of Bd in 
amphibian populations in the northeast Georgia Piedmont region at Tumbling Creek Preserve, on the 
University of North Georgia campus and at Elachee Nature Center in Oakwood, GA using active night searches 
and passive sampling techniques from spring 2013 through fall 2014. During night searches, amphibians were 
located in wetlands and captured by hand. We used poly-vinyl chloride (PVC) pipe traps for passive sampling 
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during the day. Following captures, we collected environmental and physical data from each individual, swabbed 
the skin for Bd detection using sterile polyester tipped swabs, and released individuals at their capture site. We 
changed gloves and disinfected equipment between each capture. Collected skin swabs were analyzed using 
polymerase chain reaction (PCR) testing to determine the presence of Bd. To date, PCR techniques have 
detected a positive Bd sample at the Tumbling Creek site. Sampling will continue throughout 2015 to contribute 
to conservation efforts and knowledge of Bd in the region. 

24. Home Range and Habitat Use of The Eastern Box Turtle (Terrapene carolina) in 
the Northern Georgia Piedmont 

Hannah Smith, Lara Beesley, Christopher Helmuth, Sarah Scott, and Jennifer Mook, University of North 
Georgia 

The Eastern Box Turtle (Terrapene carolina) is a terrestrial species found throughout the Eastern United States 
and although the species is considered vulnerable according to the International Union for the Conservation 
of Nature, data regarding habitat use and home range is limited, especially in the northern Piedmont region of 
Georgia. Turtles were hand captured at Tumbling Creek on the Gainesville campus of The University of North 
Georgia and located on foot using radiotelemetry 1-2 times per week. Microhabitat data collected at 
radiolocations included vegetation cover, environmental temperatures, and forest stand basal area. We used 
100% minimum complex polygons to estimate individual home range area used during foraging, mating, resting, 
traveling, and overwintering. To date, we have collected 16-90 radiolocations per individual. Home ranges 
varied from 0.31 to 3.56 ha. Turtles primarily used upland habitats dominated by native vegetation (50%), with 
use of uplands dominated by Chinese Privet (Lingustrum sinense) (40%), and wetland habitats (20%). Assessment 
of home ranges and habitat use will continue through 2015 as we maintain tracking efforts and include 
additional sites in our study. 

25. Genetic diversity of Striga hermonthica in Sub-Saharan Africa 

Daniel Frailey, Srini Chaluvadi, and Jeff Bennetzen, University of Georgia 

The genus Striga contains over 40 species of parasitic plants, commonly known as witchweeds, that range across 
Africa and into the Arabian Peninsula and southern Asia. Eleven of these species are parasites of agricultural 
crops, and are particularly problematic in Africa. Striga infects many tropical and subtropical cereals, including 
sorghum, millet, maize, rice, and finger millet. In Africa, Striga infestation significantly reduces grain yield in 
areas of infestation, with losses often estimated above 50%. 

S. hermonthica is the single most damaging species of Striga. S. hermonthica has the widest distribution of any of 
the Striga species. Perhaps the most important factor contributing to seed dispersal is the exchange among 
farmers of crop seeds contaminated with witchweed seed. Hence, high genetic diversity and long-range dispersal 
through contaminated crop seeds lead to high gene flow across great distances.  

A powerful method for studying genetic diversity is by use of DNA markers, and Simple Sequence Repeats 
(SSRs) have been particularly useful because they are co-dominant and often neutrally evolving. Our study uses 
these markers to investigate the genetic diversity of populations of S. hermonthica collected from multiple host 
species and across a wider range of Africa, including Senegal, Mali, Niger, and a single population from Eritrea. 
The results of these investigations indicate an even higher level of gene flow than previously predicted. 

26. Microsatellite Analysis of Anolis sabanus 

Lewis, Christopher, Trent Santonastaso, University of New Orleans, Susan Perkins, American Museum of 
Natural History, and Nicola Anthony, University of New Orleans 
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The malarial parasite Plasmodium has been shown to periodically infect anole lizard populations over the past 
30 years on the Caribbean island of Saba. We hypothesize that this pathogen may have created fluctuating 
selective pressures on candidate disease resistance genes in host populations. We further predict that selectively 
neutral markers such as microsatellites will not show corresponding fluctuating allele frequencies. We 
investigated this hypothesis by genotyping lizards collected from three sites and two time periods where 
pathogen pressure is known to differ. As a first step in this project we genotyped the same lizards at 11 
microsatellite loci in order to provide a neutral comparison. We found nine of the 11 microsatellite loci to be 
polymorphic in A. sabanus which will support a robust neutral model for the study of host-parasite selection. 
This work will increase our understanding of how pathogens help shape the variation in innate and adaptive 
immunity genes in lizards. 

27. Food Habits of Black Bears in Urban versus Rural Alabama 

Laura Garland, Todd Steury, and Connor Ellis, Auburn University 

Little is known about the food habits of the black bears (Ursus americanus) in Alabama. A major concern is the 
amount of human influence in the diet of these bears as humans and bear populations continue to expand in a 
finite landscape, and bear-human interactions increase. To better understand dietary habits of bears, 145 scats 
were collected during the fall months of 2011-2014. Food items were generally classified into the major 
categories of vegetation, animal prey, and human (cultivated) food. Plant items were classified down to the 
lowest possible taxon via DNA analysis, as this category composed a majority of the scat volumes. Frequency 
of occurrence and volumetric weight was also calculated for each of the food items. Interestingly, despite the 
proximity of these bear populations to urban and suburban locations, we estimated that their diet composition, 
at least during the period sampled, remained mostly composed of wild plant matter instead of human food. 
Also, dietary composition did not differ between bears living close to urban areas compared to bears occupying 
more rural areas. 

28. Spiny Friends: Are lobsters from disease-free habitats more social? 

Ashley Ehlert, Lauren Fraser, and Michael Childress, Clemson University 

Caribbean spiny lobsters are an important commercial fishery due to their gregarious nature. Their attraction 
to conspecific odors increases den sharing, which leads to more efficient trap fishing. However, recent studies 
have found their attraction to conspecific odor has declined. Increases in disease and loss of natural shelter may 
have increased the risk of den sharing. We hypothesized juveniles from regions with low disease and/or high 
shelter would be more social. We tested conspecific odor attraction using a Y-maze with lobsters from low and 
high disease habitats in areas with low and high shelter abundance. Conspecific odor attraction was negatively 
influenced by low shelter availability but was unrelated to disease prevalence. Variation in odor attraction was 
influenced more by the odor source than by differences in the choosing lobster. Therefore loss of natural shelter 
may negatively impact odor attraction and reduce gregariousness of juvenile spiny lobsters. 

29. Has selection for salinity tolerance influenced the evolution of ontogenetic 
trajectories in Fundulus? 

Joseph Styga and Ryan Earley, University of Alabama 

Changes in the rate and timing of development have been influential in the morphological evolution of ray-
finned fishes (Class Actinopterygii). However, we lack a thorough understanding of the selection pressures that 
might have driven heterochrony-variation among species in the trajectories of size and shape over ontogeny. 
Using the physiologically diverse genus Fundulus, we postulated that selection imposed by salinity gradients has 
produced morphological variation throughout development among species, possibly via changes in shape that 
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accommodate osmoregulatory demands, independent of historical contingencies. Considering the conservative 
nature of phylogenetic independent contrasts, historical contingencies associated with only two informative 
nodes in our phylogeny, and the visibly obvious deviations in shape as a function of salinity tolerances, our 
results indicate that selection associated with gradients of salinity over evolutionary time has favored the 
development of a fusiform body shape in saline intolerant species, possibly as a means to effectively maintain 
ion concentrations in hypotonic environments. 

30. Heterospecific and conspecific neighboring trees effect on Pinus strobus seedling 
growth in tornado-damaged and intact forest areas at the field in Boggs Creek 
Recreational Area in North Georgia, USA 

Anna Statler, University of Georgia, Lauren Alexander, Uma Nagendra, and Chris Peterson, University of 
Georgia 

A possible explanation for the arrangement and abundance of tree species in forests is the negative effect that 
trees of the same species have on one another by way of the pathogens present in the soil they share when in 
close proximity. The goal of this research project is to test this theory, and also see how it alters in response to 
the soil being exposed to tornado damage. We planted Pinus strobus seedlings one meter away from conspecific 
and heterospecific trees in both tornado-damaged areas and intact forest areas. After approximately a year in 
the field, the seedlings were harvested and taken to the lab in order to attain the biomass and relative height 
growth rate (our response variables). Statistical analysis showed that the seedlings grew significantly more in 
damaged areas than in the intact areas, but that their growth did not rely on the species of the parent tree they 
were planted under. The results of this study did not support the theory of negative effects of conspecific trees 
on seedling growth, but they did show that seedlings grow better in tornado-damaged areas than in intact areas. 

31. Effects of tornado wind damage on plant-soil feedback in north Georgia 

Lauren Alexander, Anna Statler, Uma Nagendra, and Chris Peterson, University of Georgia 

Forest diversity is dictated by negative plant-soil feedback and distance dependence of seedling survival near 
conspecific trees in forests. The effect wind damage has on the interaction between soil biota and nearby 
seedlings, however, is not well understood. In 2011, tornado damage impacted the temperate forests in the 
North Georgia mountains. In both damaged and undamaged forests, we planted Nyssa sylvatica seedling under 
parent trees and two other host trees to determine how wind had affected the soil microbiota community, and 
to further test the distance dependence theory. The seedlings were harvested after one year in the field. We 
found that wind damage significantly and positively impacted seedling growth under both conspecific and 
hetero-specific trees, indicating that the soil microbiota community was weakened. We were unable to definitely 
determine if the host tree species had an effect on growth in both intact and damaged forests. Due to increasing 
severe weather patterns, our understanding how wind damage affects the soil pathogen community could help 
us better predict forest recovery after such a disturbance. 

32. Sublethal warming in the nest affects embryo physiology and post-hatching 
phenotypes in the Eastern fence lizard (Sceloporus undulatus) 

Michael Carlo, Eric Riddell, and Michael Sears, Clemson University 

Sublethal stressors will likely mediate an organism’s response to climate change. Mobile animals can use 
behavioral thermoregulation to buffer the effects of environmental changes, but animals in sessile stages of 
ontogeny are vulnerable to warming. For example, lizard embryos are exposed to recurrent thermal stress as 
they develop in shallow nests. Previous research has shown Eastern fence lizard (Sceloporus undulatus) embryos 
will succumb to cardiac arrest under acute exposures to nesting temperatures at or above 41.5°C. But how does 
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exposure to sublethal high temperatures due to climate warming affect embryos? We reared S. undulatus 
embryos under three thermal regimes based on soil temperature data—a contemporary regime with a maximum 
daily temperature (Tmax) of 32.1°C, and two regimes to simulate warming scenarios in which the Tmax was 
raised to 35.6°C and 39.1°C. Clutches were divided evenly among the treatments to examine impacts of the 
different thermal cycles on embryo physiology. Hatchlings were then raised in a common environment. To 
evaluate the capacity for acclimation to the embryonic thermal environment, we measured hatchling growth 
and metabolic rates. Results from this study highlight important physiological constraints on embryonic lizards 
and the impacts of those constraints on post-hatching phenotypes. Future research should examine the long-
term sublethal effects of warming as they occur throughout stages of ontogeny. 

33. The Genetic Basis of Leaf Phenolic Content In Cultivated Sunflowers 

Amna Jamshad, Chase Mason, and Lisa Donovan, University of Georgia 

This research works to understand the genetic basis of variation in leaf phenolics in cultivated sunflower 
(Helianthus annuus). Phenolics are a diverse group of secondary metabolites, many of which act as effective 
chemical defenses against herbivores and pathogens. From an agricultural perspective, understanding the 
genetic basis of leaf phenolics will provide plant breeders with resources to develop more pest and disease 
resistant crop varieties. This research employed a 288-line association mapping panel of cultivated sunflowers 
that captures ~90% of the genetic diversity across all crop sunflower varieties. After extracting and preparing 
the samples, the Folin-Ciocalteu assay was used to quantify total leaf phenolic content, and variation in total 
phenolics was mapped to the sunflower genome using published genotype data for the sunflower association 
mapping population. This data was used to evaluate hypotheses about the genetic structure underlying the 
variation in these traits, including (1) that phenolic content will be associated with many genomic regions of 
small effect, rather than a few regions of large effect, and (2) that regions associated with total phenolic content 
will cluster due to shared biosynthetic pathways. 

34. Mapping the genetic basis of floral traits in cultivated sunflower 

Erin Clark, Chase Mason, and Lisa Donovan, University of Georgia 

The goal of this study is to quantify the amount of genetic variation in floral architecture in cultivated sunflower 
(Helianthus annuus), as well as identify the genetic basis of key floral traits. Despite their agricultural and 
horticultural importance, the genetic bases of most floral traits have yet to be determined in crop sunflower. 
Recent efforts have established a 288-line association mapping panel for the purposes of determining the 
genetic basis of key phenotypic traits. This panel captures about 90% of the genetic variation across varieties 
of crop sunflowers, and each line has been heavily genotyped for over 5500 SNPs. With the use of this 
association mapping panel and its known genotype data, floral traits of interest can be mapped to the genome. 
It is hypothesized that the floral architecture of Helianthus annuus is most likely based on many genes of small 
effect, though there may be individual regions of very large effect present as well. Based on phenotypic variation 
in floral traits in wild Helianthus, it is also hypothesized that variation in floral architecture is independent of 
overall flower size, and that these traits map to distinct regions. 

35. Mapping Total Leaf Flavonoid Content to the Sunflower Genome 

Gaven Meyers, Chase, Mason, and Lisa Donovan, University of Georgia 

Two factors limiting plant survival and reproduction are herbivory and disease. To combat these threats, plants 
produce numerous secondary metabolites. While these compounds have no direct role in photosynthesis, 
growth, or reproduction, many classes of secondary metabolites have been shown to deter insect herbivores 
and infection by pathogens. The cultivated sunflower (Helianthus annuus) is an important agricultural and 
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horticultural crop, and is known to produce many secondary metabolites. This study seeks to identify the genetic 
basis of one key class of secondary metabolites, the flavonoids, using an association mapping panel of 288 lines 
of cultivated sunflower. Total leaf flavonoid content was assessed on extracted leaf tissue using the aluminum 
complexation assay and subsequent spectrophotometry. Two key hypotheses tested are (1) that flavonoid 
content will be negatively correlated with physical defenses like leaf toughness, and (2) that regions linked to 
flavonoid production will cluster with regions linked to total phenolic content due to shared biosynthetic 
pathways. 

36. Developing an effective eDNA protocol for detecting bog turtles (Glyptemys 
muhlenbergii)  

Kaitlin Anstrom, Leigh Anne Harden, and Michael Dorcas, Davidson College 

Environmental DNA (eDNA) is the DNA an organism leaves behind in its surroundings, in the form of mucus, 
feces, urine, shed skin, etc. The DNA can be collected in water or soil samples and analyzed through PCR and 
electrophoresis to determine the genus or species of origin. eDNA techniques have the potential to strengthen 
species distribution studies, particularly of secretive and cryptic species. Bog turtles (Glyptemys muhlenbergii) are 
NC state and federally listed as an Endangered Species. Current methods of locating bog turtles are time 
intensive, physically laborious, and yield low numbers because the turtles are extremely reclusive. Our main 
objective was to develop field and lab eDNA protocols to positively detect bog turtles from a tank containing 
bog turtles, which included testing sampling methods, filtration systems, two DNA extraction methods 
(commercial kit and a phenol-chloroform method (PCI)). We used nanodrop technology in addition to 
Polymerase Chain Reaction and electrophoresis to obtain results. We collected 11 water samples from a closed 
tank containing four bog turtles throughout July, 2014. Nanodropping indicated that both the commercial 
DNA extraction kit and the PCI method successfully extracted DNA from the water samples. However, all 
samples failed to amplify in PCR and no bands were seen from electrophoresis. 

37. The Effects of Size on Development Time and Fecundity in D. subquinaria 

Joan Han and Kelly Dyer, University of Georgia 

Organism body size affects evolutionary fitness by influencing maturation rate, reproductive potential, mating, 
and life expectancy. To better understand the causes and consequences of body size variation, I investigated 
the effect of body size on development time and fecundity using two populations of the mushroom-feeding 
fruit fly Drosophila subquinaria. Previous research has shown that flies allopatric with respect to its sister species 
D. recens are significantly larger than the sympatric population. However, the physiological characteristics 
connected to this size discrepancy remain unclear. Through observing the length of time required for flies to 
mature from time of oviposition to adult emergence out of pupa, I found that the larger allopatric population 
had a longer development time compared to their sympatric cousins. In addition, by measuring total viable 
offspring produced by single females, the results showed the allopatric flies to have greater reproductive 
capacity. This study provides a foundation for further studies on the genetic and evolutionary basis behind 
body size control. Although larger flies have more offspring, their overall fitness may be hindered by a longer 
development time. This research may not only help provide insight into mammalian size control to the 
similarities between Drosophila and vertebrate growth pathways, it may also aid in biodiversity conservation 
efforts by helping us better understand the mechanisms behind speciation. 
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38. Phylogenetic investigation of metal hyperaccumulation evolution in wild 
sunflowers 

Mary Baxter, Eric Goolsby, University of Georiga, Devon Humphreys, University of Tennessee–Austin, and 
Chase Mason, University of Georgia 

Plants that have the ability to accumulate extremely high concentrations of metals in their foliage are considered 
hyperaccumulators. The evolution of plant hyperaccumulation has become of increased interest due to its 
application towards using plants to clean up environmental contaminants (phytoremediation) or extract 
valuable metals from soil (phytomining). There are varying hypotheses as to the adaptive benefits of 
hyperaccumulation. The elemental defense hypothesis, which suggests that high leaf metal concentrations help 
deter herbivores and inhibit microbial growth, has the most empirical support. We examined the elemental 
defense hypothesis using the generalist herbivore Vanessa carduii (Painted Lady butterfly larvae) and 14 wild 
sunflower species (Helianthus). Sunflower species were grown under high concentrations of nickel and cadmium, 
harvested, and then fed to V. carduii under nonchoice and choice conditions. V. carduii larvae assigned to non-
choice experiments were fed either a metal-grown or a control leaf, while larvae assigned to choice experiments 
were given a choice between a metal-grown and a control leaf of the same species. The evolutionary history of 
hyperaccumulation in Helianthus was explored using ancestral state reconstruction of leaf metal concentration, 
and the relationship between leaf herbivory and leaf metal concentration was assessed. This study constitutes 
the first ever phylogenetically explicit assessment of the elemental defense hypothesis. 

39. Evolution of root exudate composition in ecologically-contrasting Helianthus 

Alan Bowsher, Rifhat Ali, Scott Harding, CJ Tsai, and Lisa Donovan, University of Georgia 

Plant root exudates play an essential role in the soil ecosystem. The composition of exudates varies among 
species, and a key influencing factor is nutrient availability. This study explores the effect of nutrient availability 
on the root exudates of plants of the same phylogeny. Six Helianthus species native to habitats differing in soil 
nutrient levels were chosen. The plants were grown under controlled conditions, with either high or low nutrient 
supply. Thirty-two root exuded compounds were identified using gas chromatograph-mass spectrometry. Using 
principal component analysis, it was seen that under high nutrient levels, species differed by native soil fertility, 
while under low nutrient levels, species grouped by clades. All plants increased exudation of carboxylic acids 
and decreased exudation of amino acids under low nutrient supply. However, plants native to low nutrient soils 
had a higher degree of exudation under high nutrient supply compared to their sister taxa that were native to 
high nutrient soils. Adaptive differentiation was supported by the evolutionarily divergent response under high 
nutrient supply, although there was a similar physiological response to all species regardless of native soil 
nutrient levels to low nutrient supply.  

40. Introgression of a Wolbachia infection into a non-native host 

Kathryn Clark and Kelly Dyer, University of Georgia 

Wolbachia are maternally inherited endosymbiotic bacteria that infect upwards of 60% of all insects. Their effect 
on the insect host varies depending on the strain of Wolbachia and the genetic composition of the host. In two 
closely related species of Drosophila, the same stain of Wolbachia causes different effects. In D. recens, the Wolbachia 
infection causes all the offspring to die. In D. subquinaria, however, this same Wolbachia strain causes only the 
males to die and the amount of male-killing varies, potentially based on where the line is located geographically. 
In order to further analyze the effect of Wolbachia in non-native hosts and to ask how common the male killing 
suppression gene was, I attempted to move a Wolbachia infection into lines of D. subquinaria and D. transversa 
that were not resistant to male-killing. This would enable further understanding of the evolutionary history of 
Wolbachia in these species and how the genetics of host and bacteria interact to drive the evolution of this 



 

15 
 

association. To do this, I established crosses between females from hybrid D. subquinaria lines (lines with 
mitochondrial DNA from D. recens and nuclear DNA from D. subquinaria) and males of either D. subquinaria or 
D. transvera. In each cross, I collected all the offspring and counted the number of males and females, looking 
to see if a female bias was present in the offspring sex ratio. After many generations of backcrossing, no male-
killing was found among the various lines.  

41. Determining the physiological basis of drought resistance in cultivated sunflower 

Ashley M. Rea and Lisa A. Donovan, University of Georgia 

Recent developments in drought resistance breeding in cereals have found success with a targeted strategy 
where lines are grown under well-watered conditions and selected for a suite of traits hypothesized to be 
associated with drought-avoidance. To see if this strategy could be viable in sunflower (Helianthus annuus L.), 
we are characterizing sunflower traits expressed inherently (well-watered) and under drought in 12 inbred lines 
that represent a major portion of the allelic diversity in cultivated germplasm. In this ongoing study, the lines 
are being grown under control (well-watered) and drought treatments, with the drought imposed at budding 
because that is a stage particularly sensitive to drought. Performance traits (e.g. height relative growth rate, total 
biomass, seed yield) are being measured, along with multiple traits hypothesized to be related to drought 
avoidance (e.g. root mass ratio, maximum photosynthetic capacity, total leaf area). We will use structural 
equation modeling to determine which traits contribute most to sunflower yield under well-watered and drought 
conditions. We hypothesize that: 1. Avoidance traits drive performance traits, which in turn drive yield, 2. 
Relative ranking of avoidance trait values will remain consistent across treatments, and 3. Lines with inherent 
high avoidance trait values will have lower relative yield reduction under drought. 

42. Butterfly wing pollination of flame azalea (Rhododendron calendulaceum) 

Suzanne E. Allison, James Madison University, Mary Jane Epps, North Carolina State University, and Lorne 
Wolfe, University of KwaZulu-Natal, South Africa 

Flying insects are known to serve as pollen vectors for many angiosperms. It is thought that flowers are highly 
evolved structures which maximize a plant’s reproductive success by attracting specific pollinators. However, 
many plants attract a diversity of visitors. In order to understand the true nature of the plant-pollinator 
relationship, the efficacy of all potential pollinators must be determined. Observations of insects foraging on 
flame azalea (Rhododendron calendulaceum) revealed that although the tree is visited by diverse insects, only 
butterflies contacted both male and female reproductive structures. More specifically, the wings of a single 
species, Papilio glaucus, appeared to be the primary pollen vector. Bee species were also frequent visitors, yet 
most only removed pollen. All P. glaucus butterflies collected carried flame azalea pollen. Stigmas from virgin, 
emasculated flowers were presented to foraging butterflies, and resulted in the deposition of butterfly scales 
and pollen on stigmas. Pollinator exclusion experiments resulted in fruit set that was 12 times higher on 
inflorescences with butterfly access, compared to those only available to bees and smaller insects.  Our results 
indicate that despite the diversity of insects visiting R. calendulaceum, the tree may be specialized on pollination 
by the wings of a single butterfly species. 

43. A protocol for measuring LiDAR-derived canopy heterogeneity in forested 
landscapes 

A. Christine Butterfield and John F. Weishampel, University of Central Florida 

Appropriately selecting sites for ecological studies is an integral part of experimental design. Advances in remote 
sensing technology, such as light detection and ranging (LiDAR), have allowed scientists to characterize forests 
in great detail over large landscapes. In particular, the National Ecological Observation Network (NEON) has 
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made LiDAR freely available for a majority of their sites, allowing researchers to efficiently characterize forest 
structure. However, translating multiple LiDAR metrics into useful ecological forest structure parameters can 
be challenging. I present a protocol for analyzing LiDAR metrics, including canopy height, gap openings, edge, 
and entropy. Using multivariate analysis and non-metric multidimensional scaling, I will develop a habitat 
heterogeneity index which will classify forest structure of pine-dominated savanna in north-central Florida 
across a gradient of heterogeneity from least complex to most complex. This protocol will be used for a larger 
study relating forest structure to bat community diversity. In addition, this method can be used by other 
researchers when classifying diverse forest canopies using LiDAR. 

44. Mechanisms of skin resistance to water loss rates in Plethodon salamanders across 
various body sizes 

Meghan Matlack, Meredith Rutledge, and Eric Riddell, Clemson University 

The ecology and evolution of organisms can often be explained by specific mechanisms involving molecules, 
genes, and cellular characteristics. Lungless salamanders require moist skin to breath, and consequently, 
salamanders lose water to their environment. Upon losing too much water, salamanders cease activities on the 
forest floor, such as foraging and finding mates. Salamanders with high skin resistances (and thus lower water 
loss rates) can be active for longer periods, providing more time to forage and find mates. In lungless 
salamanders, adults have a distinct advantage over juveniles due to their higher skin resistance to water loss. 
However, the mechanism by which adult salamanders have higher skin resistances than juveniles remains an 
unanswered question. Here, we use a variety of histological techniques and lipid assays to determine differences 
between skin structure and skin secretion composition between large and small bodied salamanders. The results 
indicated that lipids may play an important role in determining skin resistance of salamanders. The histological 
assays indicate the presence of lipid secreting glands in the salamander integument that may explain differences 
between skin resistance of adult and juvenile salamanders. Future studies on the dimensions of cells and the 
composition of skin secretions may provide further insight into the mechanisms underlying the ecology of adult 
and juvenile salamanders. 

45. Using boundary layer resistance to understand how salamanders interact with their 
environment: a criticism of agar models 

Jonathan Odom and Eric Riddell, Clemson University 

Many ecological studies use biophysics to understand how an organism interacts with their environment. By 
understanding energy and mass exchange, certain models can make predictions on the suitability of habitat for 
a particular taxa. For amphibians, the loss of water to their environment restricts their distribution and 
abundance to moist habitats. However, some amphibians can attenuate the effect of harsh environments by 
modifying skin resistance to water loss (Rs), the resistance that the skin provides to losing water. The boundary 
layer also provides resistance to water loss, and the boundary layer resistance (rb) must be calculated in order 
to determine Rs. Many studies use agar models of their organism to determine rb due to the apparent negligible 
resistance to water loss. Here, we illustrate that agar models of an organism are a potentially flawed medium to 
estimate boundary layer resistance because agar provides a resistance to water loss. We also calculated boundary 
layer resistance based upon dimensionless analysis, and we demonstrate that rb changes predictably with body 
size and flow rate under forced convection. We also provide estimates of boundary layer resistance under free 
convection, a more ecologically relevant condition. Based upon our analyses, we suggest that agar models are 
an inadequate source to calculate rb, and that future studies should consider first principles to estimate boundary 
layer resistance of their organism. 
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46. Positive Impacts on Attitude Towards Conservation, the Environment, and 
Herpetofauna Through an Educational High School Program 

Brielle Bowerman, Emma Johnson, Shannon Pittman, and Michael E Dorcas, Davidson College 

Lesser-known yet important groups of animals such as amphibians and reptiles are experiencing global declines, 
which have the potential to harm ecosystems. Environmental education is integral to the development of an 
appreciation for conservation through an increased knowledge of species and their environments. We created 
a 5-week program designed for high school students (Woodlawn School, Mooresville, NC) to increase students’ 
knowledge of conservation, local herpetofauna, and fieldwork skills. We gave five presentations about 
conservation and herpetofauna biology and led a fieldwork day to implement a system of passive herpetofauna 
sampling techniques (coverboards and PVC pipes) on the school’s property. We administered a survey before 
and after our program to test knowledge of herpetofauna, conservation, and current threats to the environment 
as well as perspective questions, which asked students to rank their feelings towards conservation and reptiles 
and amphibians. The average score on the content questions increased from 69% to 93% after our program, 
as well as trends for stronger connections to the environment, decreased fear of snakes, and increased 
knowledge and appreciation of herpetofauna. Our study shows that with enthusiastic, hands-on instruction, 
students can help develop an appreciation for herpetofauna, conservation, and the environment. 

47. Guided Nature Trails: Teaching natural history online with project-based 
curriculum 

Uma Nagendra and Chris Peterson, University of Georgia  

Online classes are often touted for making course material and learning environments more accessible to non-
traditional students and others who require flexible schedules. Certain subjects introduce particular challenges 
to online teaching. Ecology, natural history, and other environmentally-focused subjects can be challenging to 
teach online due to the inability to schedule regular field trips or lab sections. Outdoor experiences are 
important for students in these fields to practice observational skills, see examples of key ecological processes, 
and connect theory to real places. The challenge of online natural history courses is to provide a structured 
venue for outdoor experiences without relying on regular guided field trips or lab sections.  

We used a project-based course structure to address these issues in an online non-majors course “Natural 
History of Georgia Plants.” Over the course of the semester, students study a local site of their own choosing. 
Small assignments link current course material to their chosen site and build up to a final product: a guided 
nature walk that details natural history features.  

48. Using Public Outreach to Study Invasive Species on the Georgia Coast 

Linsey E. Haram, Kaitlin Kinney, and James E. Byers, University of Georgia 

Studying the effects of invasive species can be difficult, particularly if the invasive species has a patchy 
distribution (both spatially and/or temporally) in its recipient community. The recently introduced invasive 
seaweed, Gracilaria vermiculophylla, has dramatically changed the historically bare mudflat ecosystems of Georgia 
and southern South Carolina. The novelty and sheer abundance of G. vermiculophylla has the potential to alter 
basic aspects of life in these estuaries, such as invertebrate colonization, predator foraging, and nutrient cycling. 
However, fully grasping the seaweed’s effects on the southeastern estuaries relies heavily on first understanding 
the seaweed’s fine-scale colonization and recession on mudflats, both seasonally as well as in response to tidal 
dynamics and daily weather. The time-scale for monitoring needed to reveal these dynamics is quite frequent, 
on the order of days to weeks. To address the limitation of time and effort, we propose employing the use of 
an innovative citizen science project. The collection of qualitative data acquired from participants’ photographs 



 

18 
 

will provide a better understanding how the G. vermiculophylla invasion changes over time. Additionally, the 
project, which combines outreach and social media, will help to foster public interest in marine science and to 
promote mindfulness of local environmental issues. 

49. In vitro toxicity study on the role of a novel epiphytic cyanobacterium in avian 
vacuolar myelinopathy 

Evadne Beshiri, Joely Maldonado, and Faith Wiley, Georgia Regents University 

Avian vacuolar myelinopathy (AVM) is a neurological disease associated with the consumption of aquatic 
vegetation such as hydrilla and the novel cyanobacterial species that thrives on this vegetation. Research 
indicates that the etiologic agent of AVM displays characteristics of a toxin and it has been hypothesized that 
the epiphytic cyanobacterium is a source of that toxin. A mammalian glial cell line is currently used as an in 
vitro model to track toxicity in extracts of the hydrilla and associated cyanobacteria. The objective of this study 
is to assess the specific role of the cyanobacteria in AVM by comparing cytotoxicity of the 
hydrilla/cyanobacterial extract with a newly available extract of the isolated cyanobacteria. Current results 
display a significant decline in cell viability after exposure to high concentrations of the cyanobacterial extract 
following 24h and 48h exposures. Future research includes comparing these viability results to the effects of 
hydrilla/cyanobacterial extract at each time point, as well as examining other endpoints. This research will give 
valuable preliminary data for a complete study of the cyanobacterium associated with AVM. 

50. Molecular evolution and recombination on a selfish X-chromosome in Drosophila 
neotestacea 

Kathleen Pieper and Kelly Dyer, University of Georgia 

Genetic conflict occurs when one part of the genome promotes its own transmission to the detriment of 
another part of the genome. The sex-ratio X-chromosome (SR) is a selfish chromosome that destroys Y-bearing 
sperm in the testes of males that carry it, resulting in the production of only SR-carrying daughters. We used a 
population genetic approach to investigate molecular evolutionary patterns on the SR chromosome in D. 
neotestacea and determined the relationship between it and the standard X-chromosome (ST). We sampled ST 
and SR males from across the entire species range and sequenced them at 11 X-linked loci and 7 autosomal 
loci. We found low geographically based genetic differentiation, but high genetic differentiation on the X-
chromosome between ST and SR. A multi-locus phylogenetic analysis showed that the SR chromosome likely 
arose from ST a single time. Though DNA polymorphism is reduced on the SR chromosome, it is not 
monomorphic. Variation on SR does not consist of large, tightly linked haplotypes, and shared polymorphism 
with ST at multiple loci strongly suggests gene flow between ST and SR does occur. Interestingly, flanking 
regions of X-linked microsatellites display sequence variation patterns that suggest differences in the strength 
of selection on equivalent loci on SR and ST. Overall, these patterns indicates that SR has had a significant 
impact on the evolution of the X-chromosome. 

51. Evolution of Benzylisoquinoline Alkaloid Biosynthesis in Poppies 

A. Kelly Lane and Jim Leebens-Mack, University of Georgia 

Poppies (Papaver), columbines (Aquilegia), buttercups (Ranunculus) and related species, are members of the order 
Ranunculales, the sister lineage to all other eudicots. Eudicots comprise nearly 75% of all flowering diversity. 
Comparative phylogenomic analyses including exemplar Ranunculales, Asterid, Caryophillid and Rosid species 
will elucidate characteristics of the last common ancestor of all eudicots and lineage-specific innovations. One 
biochemical innovation specific to the Ranunculales is the production of benzylisoquinoline alkaloids with 
known and potential pharmaceutical applications. Whereas the position of the Ranunculales within the 
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angiosperm phylogeny is known, there remain many questions about familial and species relationships. 
Resolving these relationships is critical for understanding the evolution of benzylisoquinoline alkaloid 
biosynthesis across the order including the production of morphine and codeine in opium poppy (Papaver 
somniferum). Using coalescent methods on 605 putative single copy genes, we have developed a robust phylogeny 
including 21 species representing all major lineages in within the Ranunculales and all tribes within the 
Papaveraceae. This is the first phylogenomic analysis of the Ranunculales and the resulting phylogenetic 
inference will be foundational for future analyses of benzylisoquinoline alkaloid evolution within the group. 

52. Phylogeograpy Of The Neuse River Waterdog 

Ismael Gomez, and David A. Beamer, Nash Community College 

The Neuse river waterdog (Necturus lewisi) is endemic to two river basins in North Carolina and is listed as a 
species of special concern by the North Carolina Wildlife Resource Commission. As part of a population status 
survey we have accumulated tissue samples from throughout the range of this species. Here we present the 
results of the first phylogeographic survey for the species. We present data on the genetic structure between 
populations occupying the Neuse versus the Tar River drainage basins and between populations occupying the 
piedmont versus coastal plain. 

53. Snout-vent Length Variation in Mountain Dusky Lineages 

Jessica Avila, and David Beamer, Nash Community College 

Mountain duskies are medium sized lungless salamanders (Desmognathus) distributed across the Appalachian 
Mountains. Historically, there has been debate about how many species of mountain duskies should be 
recognized; currently there are six named species: ochrophaeus, orestes, carolinensis, apalachicolae, ocoee, and abditus. 
These six species were delineated in large part, based on molecular data and the morphological variation within 
each species remains obscure. In the 1960’s Martof and Rose collected over 4,000 Desmognathus from twenty 
one localities and made fourteen measurements for their specimens. To leverage their large morphological data 
set, we collected a series of thirty salamanders from the same localities. To place each of these populations in a 
phylogenetic context we sequenced both mitochondrial and nuclear genes. To understand the morphological 
variation within each of the lineages we have photographed and made the same fourteen measurements as 
Martof and Rose. Here, we present a range wide molecular phylogeny that reveals the relationships of the six 
currently named mountain duskies, as well as, a summary of variation in the snout-vent length in mountain 
dusky salamander lineages. 

54. Gene Expression Variation in Helianthus annuus from Transcribed Microsatellites 
Compared Using Quantitative PCR and RNA-Seq 

Melody Chimahusky, Mississippi State University, Gregory Wheeler, Ohio State University, Chathurani 
Ranathunge, and Mark Welch, Mississippi State University 

Microsatellites, tandem repeats of short DNA sequences that are ubiquitous in eukaryotic genomes, are highly 
polymorphic due to a high indel mutation rate. Microsatellites may act as “tuning knobs” where incremental 
increases and decreases are associated with correlated effects on phenotypes under selection. These 
microsatellites may influence gene expression levels. If true, the tuning knob model would suggest mutation 
generates heritable variation at rates greatly exceeding what theorists typically predict. Data from RNA-Seq, a 
next-gen sequencing technique that provides gene expression estimates in addition to mRNA sequence data, 
was used to demonstrate a strong correlation between microsatellite allele lengths and gene expression using 
95 sunflower plants. Currently little is known about its potential biases. In these 95 individual samples, seven 
loci with transcribed microsatellites were assayed for relative gene expression levels using Taqman Gene 
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Expression Assays. These loci revealed significant correlations between microsatellite allele length and gene 
expression levels. Results indicate that estimates of gene expression at these loci based on RNA-Seq and qPCR 
are tightly correlated, validating the relative gene expression estimates from RNA-Seq data. This variation in 
the RNA-Seq data does not reflect sequencing biases, thus supporting the role of transcribed microsatellites in 
rapidly generating adaptive genetic variation. 

55. Detection of Chytridomycosis from field samples in samples in north Georgia 
amphibian populations 

Carmen Tsui, Thomas Tran, Mynor Lopez, and Alyssa Kelly, University of North Georgia 

Global decline in ecological diversity has emerged as one of the most pressing biological problems over the 
past century. Of particular concern are amphibians, which have experienced severe population declines and 
extinctions due to the fungal pathogen Batrachochytrium dendrobatidis (Bd), the causative agent of 
Chytridiomycosis. This infectious skin disease targets keratinized skin cells in some amphibian species. 
Chytridiomycosis may be fatal to various amphibian species and has been identified as a major cause of global 
amphibian decline. Although Bd has been heavily investigated over the past decade, little research has been 
conducted on north Georgia’s diverse amphibian populations. To survey for the presence of Bd, we collected 
samples from wild amphibians caught from one site in the north Georgia Piedmont region (University of North 
Georgia Tumbling Creek Preserve). DNA extractions were taken from samples and nested PCR was performed 
to detect the occurrence of Bd bands. Two sequential sets of primers were used to amplify the internal 
transcribed spacer (ITS) region which produced strong amplified bands that allowed for detection of Bd DNA. 
We will present preliminary results on the level of Bd currently found in Tumbling Creek. With this research 
we hope to expand our knowledge of Chytridiomycosis in the region. 

56. Nutrient Controls on Biological N-Fixation in Longleaf Pine Savannas 

Michael Ament, University of Georgia 

Forest ecosystems are experiencing disturbances at a rate and spatial scale without precedent in human history. 
The capacity of ecosystems to recover from disturbance (i.e. resilience) is often limited by nitrogen (N). 
Symbiotic N-fixation (SNF) is critical in the context of resilience as it introduces new N to the ecosystem, but 
the extent to which it can alleviate N-limitation differs across ecosystems, disturbance regimes and N-fixing 
organisms. Despite the general tendency for SNF to be up-regulated when N supply is low, N-fixing organisms 
can be constrained in important N-limited environments. These observations raise fundamental questions 
about how the nature of disturbance regulates SNF and its ability to promote resiliency. Understanding these 
relationships will be critical for managing natural systems facing increased perturbations from rapid 
environmental change. Longleaf pine savannas provide a model ecosystem to study resilience. These 
ecosystems are dependent on frequent fire and house a diverse herbaceous legume community. It is unknown, 
however, how variations in fire regime affect legume composition, nutrient constraints on SNF and ultimately 
ecosystem recovery. My proposed research will fill this knowledge gap by investigating interactions between 
fire, soil nutrients and SNF in the context of resilience.  

57. Determining an LC50: Acute Toxicity of Yarrow (Achillea millifolium) Essential 
Oils on Daphnia magna 

MaryAnn McBrayer, and Kimberly Hays, Dalton State College 

Yarrow (Achillea millifolium) essential oils are reported to have larvicidal properties against the mosquito (Aedes 
aegypti). Synthetic insecticides, including organophosphates, are used as larvicides and can be extremely toxic to 
non-target organisms. The establishment of an environmentally safe alternative is critical for aquatic 
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ecosystems. Our study tested and compared the acute toxicity effects of four Yarrow (Achillea millifolium) 
essential oils on the water flea (Daphnia magna). Four different commercial brands of A. millifolium essential oils 
were tested, Nature’s Oil, Nature’s Kiss, Eden’s Garden, and Artisan Aromatics. All four brands are marketed 
as 100% pure Yarrow (A. millifolium) essential oils; however, there are currently no labeling regulations on 
essential oil manufacturing companies. Preliminary toxicity tests were done using standard EPA protocols to 
establish appropriate dosing levels for later tests. At this time the results of the acute toxicity tests are 
preliminary but suggest that 1, 10 and 100 ppm are appropriate levels at which to begin our study; more tests 
and replicates must be done to establish an accurate LC50 for A. millifolium on D. magna. Until further studies 
have been conducted on the toxicity effects of Yarrow essential oils on non-target organisms, it remains 
inconclusive that A. millifolium essential oils are effective alternatives to current synthetic insecticides that target 
mosquitos. 

58. The Influence of Different Urban Land Uses on Water Quality and Management 
of Stormwater Ponds 

Lindsay Skovira, University of Central Florida 

Urban development significantly alters the hydrology, flow, and quality of rivers lakes and streams. Stormwater 
ponds, which mitigate the impacts of urban land use on downstream water bodies, can contribute significantly 
to aquatic ecosystems in some urban watersheds, but ecological research on these systems is lacking. This study 
investigates how different urban land uses influence ecological conditions and management of stormwater 
ponds in a rapidly developing suburban watershed. The study design includes 24 randomly selected ponds, 8 
each in three different urban land-use classes: high-density residential, institutional (K-12 schools), and 
expressways in the Econlockhatchee River watershed in Central Florida. Ecological measures include the littoral 
zone plant community, and limnological measures include water physical parameters (pH, conductivity, 
dissolved oxygen, and clarity), and nutrient concentrations (nitrate, ammonium, total nitrogen, dissolved 
reactive phosphorus, total Phosphorus, and chlorophyll a). Pond management will be analyzed using a 
management intensity index. The results will increase our understanding of urban land-use impact on water 
quality and may inform effective natural resource management and urban planning for stormwater basins. 

59. Temporary Translocation of Semi-Aquatic Turtles in Robbins Park, Cornelius, 
North Carolina 

Cyrus Bahram, Emma Johnson, Leigh Anne Harden, and Michael Dorcas, Davidson College 

Since 2005, the Davidson College Herpetology Laboratory has conducted a mark-recapture study on the semi-
aquatic turtles inhabiting two ponds in the Robbins Park (RP) Housing Community in Cornelius NC. Over 
nine years, we have documented five species with 722 captures of 130 individuals, amassing important data 
about this turtle population that helps us assess the strength of populations around Davidson. In May 2014, 
the Town of Cornelius began construction to repair dams of both ponds at RP, which resulted in major 
disturbances to both the aquatic and upland habitats and may threaten the survivorship of resident turtles. 
Hoop traps were set up in both RP ponds in order to translocate all captured turtles to a local retention pond 
safe from construction. A total of 34 turtles were successfully translocated from the RP ponds to the retention 
pond. Additionally, temperature dataloggers were attached to male painted turtles from RP (N=5) and the 
retention pond (N=4) to investigate potential differences in behavior between the translocated and resident 
turtles. Through this study, we hope to document how turtles were impacted by translocation. Future studies 
should focus on examining the behavior of turtles when returned to their home ponds after habitat alterations 
are complete. 
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60. Deterrent, disruptive, or deadly – what effect does traffic noise have on wildlife 
populations? 

Molly Grace, University of Central Florida 

Roads are associated with reduced abundances of many animal species, from arthropods to mammals, and it is 
hypothesized that traffic noise is a contributing factor. However, very few studies have experimentally tested 
the effects of noise, and observational studies are confounded by other stimuli provided by roads, e.g. direct 
mortality via roadkill or chemical and light pollution. In this project, I will play back traffic noise in previously 
noiseless areas and studied the reactions of anurans (frogs and toads) as a model group. I hypothesize that noise 
could impact anuran abundance in at least one of three ways: (1) deterrent effect, such that traffic noise deters 
individuals from accessing roadside areas; (2) masking effect, such that traffic noise interferes with 
communication by spectral overlap and masking of breeding signals reduces reproductive success and therefore 
abundance over time; or (3) physiological effect, wherein loud traffic noise is a physiological stressor, reducing 
survival and therefore abundance over time. Measurement of relative anuran abundance, reproductive success 
(in this case, eggs/individual) and stress hormone levels (corticosterone) will provide an indication as to which 
of these three effects may be operating in natural systems and which is the most detrimental. The results of this 
research can guide management actions in how to ameliorate the harmful effects of traffic noise on wildlife. 

61. A Case Study of Non-Invasive DNA Sampling for Duiker Species Identification 

Idrisa Dunn, Katy Morgan, University of New Orleans, Susan Perkins, American Museum of Natural History, 
and Nicola Anthony, University of New Orleans 

Non-invasive DNA sampling is beneficial to genetic studies of natural populations in many ways. Samples are 
collected without capturing the animal and are ideal for rare or endangered species. DNA is usually extracted 
from hair or feces and identified using a molecular diagnostic. In this study, genomic DNA was extracted from 
feces collected from forest duikers (genera Cephalophus, Philantomba) across nine sites in Gabon and Cameroon. 
A ~ 650 bp fragment of the mitochondrial control region was sequenced and species identity was confirmed 
via BLAST analysis. A total of 320 samples were successfully sequenced. We found six different duiker species: 
the bay duiker C. dorsalis, Ogilbyi’s duiker C. ogilbyi, Peter’s duiker C. callipygus , blue duiker P. monticola, white-
bellied duiker C. leucogaster and yellow-backed duiker C. silvicultor. The water chevrotain, Hyemoschus aquaticus was 
also found and has a much smaller (~350 bp) amplification product. The most abundant species were C. 
callipygus and P. monticola. The only species not detected was the black-fronted duiker C. nigrifrons which is usually 
found in flooded forest. The methods used in this study can be useful for conducting inventories of parks in 
Central Africa and to investigate the effect of hunting pressure on duiker species. 

62. Effects of life-time exposures to dietary mercury on song control nuclei size in 
zebra finches 

Shelby Still, Auburn University, Daniel Cristol, College of William and Mary, and Haruka Wada, Auburn 
University 

Mercury poses a threat to health of humans and wildlife as the heavy metal travels long distances in the 
atmosphere. A previous study showed that songbirds from mercury contaminated sites sang a simpler song 
compared to birds from reference sites. To understand the neural underpinning of the effects of mercury on 
song, we raised zebra finches on ad libitum pellets that contained either 0 ppm or 1.2 ppm wet weight 
methylmercury from embryonic development to around the time of song crystallization. We hypothesized that 
finches that were exposed to a mercury laced diet throughout their lifetimes have a smaller volume of song 
nuclei, which control song learning and production, compared to finches that were raised on a control diet. We 
are currently analyzing Nissl staining of three song control nuclei in these finches: HVC (proper name), Area 
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X, and robust nucleus of arcopallium. By doing so, we can more quantitatively evaluate the potentially 
detrimental fitness costs associated with heavy metal toxicity. This is especially important as another previous 
study has demonstrated that exposure to mercury can diminish reproductive success, which can contribute to 
future population decline. 

63. The effects of biochar on crop growth and carbon content, soil carbon and soil 
microbial biomass carbon intake.  

Sonia Alcantar, and Ching-Yu Huang, University of North Georgia 

Biochar is organic matter that is produced by pyrolysis. Studies have shown that biochar can improve soil 
fertility and crop yield. However, the mechanism is still unclear. This research investigated the effect of biochar 
on Carbon (C) dynamics in soil, soil microbial populations, and two crop plants. Lettuce and Kale were grown 
in soil (control treatment) and soil-biochar mixtures in the greenhouse for 44 days. Total carbon in the plant, 
soil microbe and soil samples were measured and analyzed to evaluate the affect by the biochar. The results 
showed an increase on soil C (p>0.0001) and soil microbial biomass C (p=0.034), but no effect was found on 
plant leaves and root C content. It suggested that the addition of biochar in the soil increased the C content in 
the soil and the microbial biomass in the short term. However, more research is needed to evaluate the impacts 
of biochar on plant growth via the changes in soil C and soil microbial biomass C. 

64. Impact of Biochar on Soil Nitrogen Availability through Alteration of Microbial 
Community in Ultisol Soils 

Ching-Yu Huang and Victoria Bertschy, University of North Georgia 

Biochar is thought to improve soil quality and plant yield. However, little is understood as to how biochar is 
accomplishing this. In this experiment we investigated the effect of biochar on soil nutrient availability, and 
how two different crops (lettuce and kale) respond differently to the addition of biochar. Leachate NO3-N, 
and soil, root and leaf total percent nitrogen were examined after 44 days of controlled growth in a greenhouse 
in north Georgia. Total persulfate nitrogen digestion (used to represent microbial biomass) showed no change 
in the microbial biomass of soil samples of either kale or lettuce. Samples of only soil and no plant growth 
showed a dramatic decrease in the microbial biomass of biochar amended soils. Suggesting the biochar might 
be inhibiting microbial growth. Biochar decreased the release of NO3-N into water runoff in lettuce. There 
was no change in the amount in kale, and a significant increase in the soil only group.  Biochar also did 
not seem to have a significant impact on the availability and utilization of nitrogen for either kale or lettuce. 
This study shows that biochar has an effect on the microbial community, and could be one way in which 
biochar may improve soil quality. 

65. Impacts of Biochar on Plant Growth, Brassica oleracea and Lactuca sativa 

Amanda Manigbas and Ching-Yu Huang, University of North Georgia 

Biochar is a carbon rich source that is produced by burning biomass through a process known as pyrolysis. The 
purpose of this study was to investigate the impact of biochar on plant growth. Kale (Brassica oleracea), and 
lettuce (Lactuca sativa), were grown in pots with the field Ultisol soil (control group) and field soil with biochar 
for 44 days. After the end of the experiment, plant height, stem diameter, mature leaf number, leaf length, leaf 
width, fresh biomass of whole plant (aboveground part-leaves) and roots were measured. A Two-Way ANOVA 
test was used to analyze biochar effects on the plant growth of kale and lettuce. The results showed that the 
biochar had no effect on plant height, stem diameter, mature leaf number, leaf width and the root fresh biomass. 
It did, however, show influence in leaf length and whole plant fresh biomass of lettuce and kale in the biochar 
as compared to the control pots. The plants grown with biochar had shorter leaves which led to less fresh 
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biomass. It suggested that biochar might have a negative effect on crop yield of kale and lettuce at the early 
stage of field biochar application. 

66. Estimating Carbon Flux and Sequestration potential in Northeastern Louisiana 

Siddhartha Dhakal, Brigalia Wayne, and Joydeep Bhattacharjee, University of Louisiana at Monroe 

In light of climate change, scientists globally are concerned about the impacts of such a change on the biota of 
the planet. While green plants ‘fix’ atmospheric carbon through photosynthesis, they also release significant 
amounts of CO2 in the atmosphere, making net ecosystem carbon exchange studies more important now than 
ever before. Understanding these processes will help scientists fine-tune global climate change models. To date, 
the amount of CO2 sequestered by Bottomland Hardwood Forests (BHF) remains largely unknown. Further, 
BHF are deciduous and potentially go from being carbon sink to source, depending on the season. The net 
carbon exchange in such forest systems can vary on an annual basis. We evaluate the carbon flux of a BHF at 
Russell Sage Wildlife Management Area (RSWMA) using eddy covariance method. The measurements obtained 
during the August 2013 – September 2014 from the carbon flux tower indicate that forests at RSWMA are a 
net sink of carbon (-0.036 g C m-2 year-1). This research has also allowed us to quantify carbon fluxes on a 
temporal scale - from daily balances to yearly ecosystem level exchanges and determine its relationships with 
meteorological variables like PAR (Photo-synthetically active radiation), temperature, water vapor and net 
radiation. 

67. A dose-response study examining the effects of endocrine disruptors on the 
behavior of a hermaphroditic fish 

Elizabeth Johnson and Ryan Earley, University of Alabama 

Diverse aquatic organisms inhabit mangroves, which are rapidly becoming imperiled due to anthropogenic 
influences. Many mangroves are exposed to wastewater treatment plant effluents, subjecting organisms to 
varying concentrations of endocrine disrupting compounds (EDCs) such as ethinyl estradiol (EE2) and 
nonylphenol (NP). Kryptolebias marmoratus thrive in mangroves and are an excellent organism in which to assess 
anthropogenic effects. A dose-response relationship describes the magnitude of a response as a function of 
exposure concentrations. We hypothesized that different doses of EE2 and NP would elicit variable changes 
in reproductive physiology and behavior. We predicted that the relationship between dose and response would 
be nonlinear, or nonmonotonic. Saltwater was changed daily and 264 fish were exposed to one of 12 treatments 
– control, vehicle control, 4, 20, 40, 80, or 120 ng/L EE2 or NP. At 40d we collected waterborne hormone 
samples. At 41d we conducted behavioral tests measuring risk taking, aggression, and fear, and we excised 
gonads for histological analyses. Exposure to 20 ng/L EE2 increased gonadosomatic index (GSI) whereas 
exposure to lower and higher levels of EE2 decreased GSI compared to controls, suggesting strong effects of 
EE2 on reproductive state. Exposure to high levels of NP increased aggression and activity compared to EE2 
exposed and control individuals. 

68. Individual personality is sufficient to determine and maintain dynamic spatial 
positioning within Uca pugilator herds 

Eilea Knotts and Blaine Griffen, University of South Carolina 

To determine the effects of individual personality on the dynamic spatial positioning of Uca pugilator while 
herding, field data collected in June-August, 2014 and agent-based modeling were employed. Individuals 
(n=200) were assayed in a novel environment to establish their exploratory behavior, categorized into 
personalities based on that behavior, and returned to the field for observation as a means of identifying location 
preference within selfish herds. Linear modeling statistics established a significant difference (p < 0.001) 
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between the extreme personalities and the proportion of time spent on the edge of the herd. The bold 
individuals were at the periphery ~50% more of the time than shy individuals. An agent-based model was 
developed to test the simplest mechanism that would reproduce the results established from the field data. The 
model replicated the qualitative outcome of the field data through the mechanism of exploratory movement; 
bold individuals advanced a greater distance than shy individuals. Quantitative data was subject to change based 
on variables including population size, number of neighbors tracked, and maximum degrees turned towards 
the average herd heading. This suggests that personality is sufficient in explaining the dynamic movement and 
position of individuals within selfish herds. 

69. Factors Affecting Activity of Wetland-breeding Salamanders in Aquatic and 
Terrestrial Environments 

Kristen Gillespy, Katie Greene, Shannon Pittman, and Michael Dorcas, Davidson College 

Knowledge of factors affecting amphibian activity is critical to understanding what influences their behavior. 
Monitoring amphibian populations using capture-recapture methods in conjunction with records of 
environmental conditions such as rainfall and temperature is valuable for estimating trends in movement and 
demographics. We investigated how various environmental factors affected the capture rates of Ambystoma 
maculatum, A.opacum, and Notophthalmus viridescens. We monitored capture rates at a 0.98 ha ephemeral wetland 
in the North Carolina Piedmont area using 40 aquatic minnow traps and 76 pitfall buckets along a 400-m drift 
fence completely encircling the wetland. Aquatic traps were checked daily during January and February from 
2009 to 2015, and pitfall traps were checked daily January and February 2013 to 2015. We present results 
showing how various factors (e.g. weather, sex) affect three species of salamanders in both aquatic and terrestrial 
environments. Results from studies such as these are critical for developing a thorough understanding of how 
amphibian populations respond to various management approaches. 

70. The Potential for Behavioral Fever and Parasite Manipulation in Drosophila 
melanogaster 

Edward Musto, Louisa Collins, Kenneth Fedorka, and Ian Kutch, University of Central Florida 

Many organisms have been shown to exhibit changes in temperature preference when when infected with 
certain pathogens. This behavioral fever is suggested to help organisms survive pathogenic infection. On the 
other hand, pathogens have been observed to manipulate their host's behavior to increase pathogen fitness. We 
tested if the presence of a bacterial infection (Pseudomonas aeruginosa) affects the temperature preference in 
Drosophila melanogaster. In addition, we described the optimal temperature for survival in infected flies and for 
bacterial growth. With these sets of data, we are able to determine if the infected flies i) show changes in 
temperature preference when infected and ii) if that behavioral change either helps flies survive infection or 
increases pathogen fitness. Our data can be used to determine if flies exhibit behavioral fever, parasite 
manipulation, or a mix of both when infected with a gram-negative bacteria. 

71. Variations in movement and risk taking behaviors of juvenile Burmese pythons 

Natalie Haydt, Emma Rose Parker, Shannon Pittman, and Michael Dorcas, Davidson College 

Burmese pythons (Python molurus bivittatus) have rapidly spread northward in Southern Florida, negatively 
impacting natural ecosystems. The dynamics of invasive spread are particularly sensitive to the movement 
behavior of the juvenile age class, which is often a primary disperser. However, little research has been done 
with this age class. Our study analyzed the effect of sex and clutch on risk-taking behavior and movement 
patterns of neonatal Burmese pythons collected from South Florida. Thirty-eight neonatal pythons from three 
clutches (22 females, 16 males) were released alone in a rectangular arena for 20 minutes. Basic movement 
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patterns for each snake were recorded, as well as the amount of time it took each snake to leave a hide-box and 
enter the arena (latency time). Pythons’ movement paths were analyzed and each snake’s total distance moved, 
average turning angle distribution, and latency time (time that the snake’s head first emerged from the hide-
box) was recorded. Although no difference between sex and clutch was found for the pythons’ average turning 
angle distributions and latency times, one clutch displayed a higher average total distance moved than either of 
the other two clutches (P=0.024). Our results suggest that behaviors impacting invasive spread, such as 
dispersal propensity, may be heritable and will provide information critical for dispersal models which may lead 
to more refined conservation strategies. 

72. The effects of salinity on activity levels in sailfin molly fishes (Poecilia latipinna) 

Caitlin Crawford, Kelly Hogan, and Margaret Ptacek, Clemson University 

Sailfin molly fish (Poecilia latipinna) can be found naturally in habitats that range from freshwater (0 ppt) to 
seawater (32 ppt) estuaries in coastal regions along the Atlantic Ocean. Despite this tolerance to a wide range 
of salinity, evidence suggests that P. latipinna is best adapted to brackish water. Trexler & Travis (1990) found 
that both female and male P. latipinna grew more slowly and were smaller at maturity when reared in freshwater 
ponds relative to brackish. The present study asks if the decreased growth rate is attributed to a behavioral 
response to osmotic stress. We hypothesized that sailfin mollies reared in a stressful environment (freshwater) 
would exhibit a lower activity level relative to mollies reared in a developmentally normal environment (brackish 
water). To test this question, we split broods at birth and reared sibling groups (n=5) in either fresh or brackish 
water until mature. Further, we filmed fish every 3 weeks in order to measure the average time and distance 
moved by experimental fish in a 20 period. If activity level is significantly different for fish reared in freshwater 
than brackish water, then our hypothesis will be supported. However, if activity level is similar for fish reared 
in both treatments, then there is no evidence that differing levels of salinity induces a behavioral response in 
mollies, and that factors other than behavioral response (physiological stress) may be responsible for the 
reduced growth rate and body size. 

73. Male Dispersal Patterns and the Influence of Incest on Fitness in Columbian 
Ground Squirrels (Urocitellus columbianus) 

Carrie C. Klase and F. Stephen Dobson, Auburn University 

In many ground squirrel species, nearly 100% of the males disperse from their natal population within one year 
of birth. In Columbian ground squirrels (Urocitellus columbianus), however, a higher proportion of males are 
philopatric, remaining in their natal population throughout their adult life. While previous studies of incest in 
small mammals have been performed, they have not evaluated consequences on parental and offspring fitness. 
The objectives of our study are to determine if incest occurs in the wild for this species, if incest affects annual 
fitness, and why some males emigrate while others remain philopatric. This study will provide new insights 
about dispersal, incest, and inbreeding depression. These objectives are addressed using a 22-year data set 
(including pedigree and female mating order) collected from a wild Columbian ground squirrel population at 
the R.B. Miller Field Station in Alberta, Canada. Results indicate that the presence of a male’s mother during 
any particular year, and whether she mated that year, does not determine whether a male emigrates or remains 
philopatric. The population, therefore, does have the potential for inbreeding between close family members. 
Other explanations for this unique dispersal pattern currently under study are: naturally low inbreeding rates 
due to kin recognition, a lack of inbreeding depression due to minimal fitness consequences resulting from 
inbreeding, and optimal inbreeding resulting from mating with relatives. 
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74. Olfactory Stimulations in Captive Neofelis nebulosa at the Nashville Zoo at 
Grassmere, Tennessee 

Kristen Riggs, Middle Tennessee State University, Chris Meffley, Miami University, and Brian Miller, Middle 
Tennessee State University 

Neofelis nebulosa (clouded leopards) have a tendency to develop stereotypical behaviors when kept in captivity. 
Enrichment for these felines in zoological environments is important for their mental well-being. The purpose 
of this study was to test the effects of olfactory stimulations (e.g. lemongrass, allspice, lavender, and prey animal 
scents) on four groups of N. nebulosa. The groups used in this study were a single female, a separated breeding 
pair, a non-breeding male and female housed together, and a breeding trio consisting of two females and one 
male. The felines reactions, when presented with the different olfactory stimulations, were quantitatively 
interpreted using a 1-5 scale measuring their level of reaction and amount of time engaged with the enrichments. 
Based on the ages and personalities of the felines, the expected outcome was that there would be four distinct 
reactions to the olfactory stimulants put in their environment. The study showed that, while allspice had limited 
or no reaction, the felines showed a strong, physical reaction to the lavender. 

 

 


