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Molecular Ecology and Evolution 

1001. Improved Multi-Locus Sequence Typing of the Ubiquitous Francisella-like Endosymbiont of 

Dermacentor Ticks 

Zachary Holmes, Maria Zambrano, Amanda Williams-Newkirk, and Gregory Dasch, Centers for Disease 

Control and Prevention 

Our microbiome analysis of the bacterial communities present in 32 adult Dermacentor variabilis ticks identified 

48 taxonomic groups; however, only two taxa comprised approximately 95% of the sequences identified – one 

Rickettsia and two genotypes of Francisella endosymbiont (FE). Dermacentor ticks are classic vectors for Rickettsia 

(6 ticks) while the FE was found in greatest abundance per tick and in all ticks. The quantity of FE detected by 

qPCR varied between ticks and tick locations. PCR testing of 11 primers for multi-locus sequence typing 

(MLST) designed for pathogenic Francisella (PF) yielded only 4 products from the FE, and their sequences 

differed significantly from PF. Only the 16S sequence exhibited variation among samples. In order to more 

thoroughly examine population-level variability in FE we designed primers from MLST and flanking ORF sites 

based on conserved sites in alignments of free-living Francisella agents (FLA) with complete genome sequences. 

Of the 9 regions tested, amplicons were obtained for 6 sites including both flanking genes, 2 including one 

flanking gene, and one >3 kb locus with neither flanking gene. We obtained complete sequences for these 

MLST targets in FE. Unsurprisingly, these FE sequences were highly divergent from those of FLA. We also 

designed FE-specific MLST primers that will permit further study of the genetic diversity of FE in populations 

of Dermacentor ticks. 
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1002. Roles of Invertase Inhibitors during Early Seed Development in Arabidopsis 

Bongeka Zuma, and Dongfang Wang, Spelman College 

In plants, carbohydrates are transported as sucrose through the phloem from photosynthetic tissues to non-

photosynthetic tissues. At the destination, sucrose is cleaved to hexoses before non-photosynthetic tissues, 

such as fruits and roots, can utilize it. One of the enzymes that facilitate this cleaving process is invertase. In 

Arabidopsis, embryo growth accelerates after endosperm cellularization, suggesting that invertase activity is up-

regulated to support the increase in growth rate. This hypothesis is supported by our preliminary data that two 

invertase inhibitors are down-regulated after endosperm cellularizaiton. We have generated transgenic 

Arabidopsis plants to ectopically express invertase inhibitors after endosperm cellularization, which exhibited 

delayed embryo growth. This data further supported our hypothesis that invertase inhibitors control embryo 

growth by suppressing the function of invertase. Understanding how embryo development is regulated can be 

useful in improving certain agronomic traits, such as seed size and yield. 

1003. Genetic structure and demographic analysis of Key deer 

Vicki Villanova, University of Central Florida, Phillip Hughes, US Fish and Wildlife Service, and Eric Hoffman, 

University of Central Florida 

Recent improvements in genetic analyses have paved the way in using genetic data to answer questions 

regarding evolutionary history, genetic structure, and demography. Key deer are a federally endangered species 

assumed to be genetically unique (based on one allozyme study), homogeneous, and have a female-biased 

population of approximately 800 deer. We used the mitochondrial cytochrome b gene and 12 microsatellite loci 

to test three hypotheses: 1) Key deer were differentiated by a unique haplotype; 2) Key deer exhibit reduced 

levels of genetic diversity and little gene flow between the Keys and mainland; and 3) Key deer have an estimated 

census size of 800 individuals with a female-biased sex ratio. Our analyses indicated that Key deer contain a 

single unique haplotype and reduced genetic diversity compared to mainland deer. We found no structure within 

Key deer, but data indicated moderate to high structuring between the Keys and mainland deer (pairwise FST: 

0.15-0.2). Key deer surpassed previous census size estimates (N = 1,006) and exhibited an exceptionally female-

biased sex ratio (1:14 M: F). Ultimately, our research will add to our understanding of how genetic structure 

and population demography are modified by insularization and contribute to the overall conservation of Key 

deer. 

1004. The genetic architecture of tissue-specific defenses in a wild mustard 

Rose Keith, and Tom Mitchell-Olds, Duke University 

Genetic covariances between traits can either constrain or facilitate a population’s evolutionary response to 

selection, depending on the strength and direction of selection on the traits. The genetic architecture of these 

traits will also affect how quickly covariances may change under selection. In outcrossing organisms, pleiotropy 

is predicted to maintain a genetic covariance, but in selfing species there is also potential for covariances to be 

maintained by linkage.  

I am investigating these questions in Boechera stricta, a largely selfing wild mustard. B. stricta manufactures several 

varieties of glucosinolates, defensive compounds that affect the extent of leaf herbivory in the field. The species 

exhibits substantial genetic variation in what types of glucosinolates are made, with tradeoffs between different 

precursor amino acids and different secondary modifications. Glucosinolate profile also varies between 

different tissues of the plant.  

I have characterized glucosinolate profiles in multiple tissues in 96 genotypes of B. stricta collected from a 

population in central Idaho. These accessions show high levels of variation in glucosinolate profile across the 
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valley where they were collected. In an ongoing experiment I am mapping QTLs contributing to variation in 

glucosinolate profile in this population. Then I will use a replicated crossing scheme to determine the 

contribution of each QTL to the genetic variation and covariation in the population. 

Physiology 

1005. The effect of Ascorbic Acid on Circulating Antibodies in Rhinella marina 

Krista Hagen, Mashika Tempero, and Chelsea Ward, Auburn University Montgomery 

In the 1700s, ascorbic acid (vitamin C) was discovered to be an essential nutrient to the human diet for several 

metabolic functions and for collagen formation. Currently, several studies and a host of anecdotal evidence, 

suggest that vitamin C is an immune-stimulant and can strengthen the immune system response to pathogens. 

Our study investigates a direct relationship between administration of vitamin C and an increase in circulating 

antibodies. Twenty Cane Toads (Rhinella marina) were immunized weekly with a novel antigen, sheep red blood 

cells (SRBC), to produce a primary immune response. Ten of these toads were then fed liquid vitamin C weekly 

at a dosage/weight suggested by the manufacturer for humans. Hemagglutination titration assays were then 

performed weekly to measure changes in circulating antibody titer. Preliminary results indicated that vitamin C 

causes a significant increase in circulating antibodies (2 fold). An increase in circulating antibodies could 

significantly decrease the length of an illness, may indicate an increase in memory cells created during the 

infection, which would have implications on the potential to be sickened by reinfection.   

1006. The Potential for Parasite Manipulation and Behavioral Fever in Drosophila melanogaster 

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

Many organisms have been show to exhibited 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 

test if the presence of a bacterial infection (Pseudomonas aeruginosa) affects the temperature preference in 

Drosophila melanogaster. In addition, we describe the optimal temperature for survival in infected flies and for 

bacterial growth. With theses 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.  

1007. An investigation of temperature dependent immune investment (TDII) in Drosophila 
melanogaster.  

Danae Perry and Kenneth Fedorka, University of Central Florida 

Many insects have been shown to use melanin to darken their cuticles in cooler climates. Melanin-based immune 

response is a major component of pathogen defense in insects. This suggests that temperature-driven adaptive 

changes in cuticle melanin may non-adaptively shape insect immune function. This hypothesis has been referred 

to as the temperature-dependent immune investment (TDII). TDII also suggests that a warming climate should 

lead to the evolution of a weakened melanin-based immune response due to direct selection for lighter cuticles. 

The phenoloxidase cascade is the biochemical pathway used in melanogenesis, the creation of melanin. The 

phenoloxidase cascade is also a major player in innate immunity in insects. This shared utilization suggests that 

insects in warmer environments will be less immunocompetent than their cooler weather counterparts. This 

investigation will determine what effect seasonal variation in temperature (warm vs. cool) has on insect immune 

function using Drosophila melanogaster across two thermal treatments. Insects will be reared, maintained, and 

infected at two different temperatures. I will quantify differences in immune response to pathogen exposure as 
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well as cuticular melanin levels. This investigation will provide a biologically relevant insight regarding how this 

shared relationship might shape insect immune function across warm thermal environments.  

1008. Yarrow (Achillea millefolium) Essential Oil: Nature’s Antimicrobial? 

Victoria Roy and Kimberly Hays, Dalton State College 

Achillea millefolium (Yarrow) has been used as a medicinal herb for thousands of years. There is historical 

evidence that many cultures including the Greeks, Native Americans, and Dutch have used yarrow medicinally. 

In the United States, there has been a recent resurgence in the use of essential oils and other homeopathic 

treatments. Many companies claim that some essential oils, including yarrow, have antimicrobial properties. 

Our study tested the antimicrobial capabilities of four commercially produced yarrow extracts against four 

bacterial strains. We used the Kirby Bauer Disk Susceptibility Test on two Gram negative bacteria species, 

Pseudomonas aeruginosa and Escherichia coli, and two Gram positive species, Bacillus cereus and Staphylococcus aureus. 

Distilled water was used as a control. Each species was treated with all four oils and the control with three 

replicates of each treatment. After 24 hour incubation, we measured the zones of inhibition and used paired t-

tests to determine if the effects differed significantly among the treatments and the species. All four purchased 

oils showed significant growth inhibition on B. cereus. Two of the oils showed significant zones of inhibition on 

S. aureus and E. coli when compared with controls. P. aeruginosa, which is known for having very high antibiotic 

resistance, showed no measurable zones of inhibition for any of the four oils.  

Systematics I 

1009. Molecular phylogenetics of two Florida water snakes: Nerodia clarkii and Nerodia fasciata 

Lindsay Arick, Jason Hickson, Jason Strickland, and Christopher Parkinson, University of Central Florida 

When taxonomy is based solely on morphological and geographical data, species designations may not reflect 

true evolutionary relationships. These methods can misrepresent diversity within or among species and mislead 

conservation efforts. A possible example is found within the water snake genus Nerodia. While the sister species 

N. clarkii and N. fasciata differ in coloration and habitat preference, recent genetic evidence supports that they 

are a single species. Due to these findings, the federally threatened status of a Florida subspecies N. c. taeniata 

has also been questioned. To further examine the evolutionary relationship between N. clarkii and N. fasciata, 

we conducted a phylogenetic analysis using 2626 characters of mitochondrial DNA amplified across 73 

individuals collected throughout Florida. Although the results of our study show geographic patterns of genetic 

structure, they do not strictly follow the current species designations or support a distinct N. c. taeniata group. 

These results may indicate that there is less diversity between these two species than previously estimated and 

suggests that the current subspecies designation of N. c. taeniata may need to be reevaluated. In the future, we 

will include nuclear data to further elucidate the true evolutionary relationship between these water snakes.  

1010. Description and Characterization of the Marshallia (Asteraceae) Clade III CRF utilizing NGS 

Technology 

Anthony Melton, Paul Zwack, Aaron Rashotte, and Leslie Goertzen, Auburn University 

Cytokinin Response Factor (CRF) genes are a phloem-specific subgroup of AP2/ERF domain-containing 

transcription factors that mediate a significant component of cytokinin response in plants. Five phylogenetically 

distinct lineages have been identified, with clade III CRF’s having been shown to respond to oxidative stress 

and abiotic factors in addition to cytokinin. To better understand the potential conservation of structure and 

function, we aligned sequences representing all major eudicot lineages and focused motif-identifying analyses 

on the clade-defining C-terminus. We examined the Clade III CRF's promoter sequences to identify conserved 

elements related to oxidative response or tissue-specific expression and we extended our expression 

experiments to the non-model wildflower Marshallia caespitosa. Comparative analyses identified C-terminal 
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sequence motifs strongly conserved across asterids, and a subset conserved across eudicots. Candidate 

homologs of Arabidopsis promoter elements were also identified in several sequenced plant genomes and the 

Marshallia clade III gene assembled from high-throughput sequence data. The Marshallia expression data show 

marked up-regulation from very low levels of basal expression in response to both oxidative stress and cytokinin 

treatments. These results suggest broader conservation in the sequence, form, and regulatory mechanisms of 

Clade III CRF genes and proteins in flowering plants. 

1011. DNA Barcoding to identify juvenile and cryptic fish species 

Sarah E. Beland, MaryRose K. Hall, Ed McGinley, and Terri J. Seron, Flagler College 

Determining the true biodiversity of fish species along the coast of the Nation’s oldest city is the aim of this 

study. St. Augustine, Florida encompasses miles of unspoiled and pristine coastal habitats that support a high 

diversity of both juvenile and adult fish species, although some species are currently unidentified. The goal of 

this project therefore is to identify these fish species using a DNA Barcoding method. Intact DNA and RNA 

molecules have successfully been isolated from several local fish species using TRIzol reagent©. Gel 

electrophoresis was used to visualize the extracted nucleic acids while a spectrophotometer was used to 

determine the concentrations of DNA and RNA in our collected samples. After the known fish species have 

been used to verify our methods we will collect unknown fish species and use PCR to determine the DNA 

Barcode sequence. These unique sequences will then be aligned and compared in order to predict the species 

identities. St. Augustine offers a tremendous amount of nursery habitat for fishes and other coastal organisms. 

Establishing a DNA Barcode databank for St. Augustine’s coastal organisms will allow for a true estimate of 

the biodiversity of the Nation’s oldest city.  

1012. Building the All Cypriniformes Tree of Life 

Milton Tan, and Jonathan Armbruster, Auburn University 

Cypriniformes is a diverse order of freshwater fishes, numbering over 4000 species including zebrafish, carps, 

suckers, minnows, loaches, and many others. A comprehensive phylogeny can provide a comparative 

framework to study trait evolution, biogeography, and the origins of diversity of this group. It is not yet feasible 

to sequence every species, however much recent attention has been given to Cypriniformes, and sequences are 

available for approximately 2000 species. Recent research has resulted in many taxa with low locus sampling, 

as well as relatively few taxa with high locus sampling from phylogenomics research. Integrating these data 

could allow for inference of an overall tree. However, most current methods that utilize heterogeneous datasets 

to infer broader relationships, such as supertree and supermatrix methods, can produce artefactual relationships 

not present in the underlying data due to tree discordance and missing data. We utilize constraints to integrate 

phylogenomic, phylogenetic, and taxonomic information to infer an All Cypriniformes Tree of Life. 

Systematics II 

1013. Species tree estimation of the genus Helianthus (Asteraceae) using target enrichment 

Jessica Stephens, Willie Rogers, Chase Mason, and Lisa Donovan, University of Georgia 

The sunflower genus Helianthus has long been recognized as economically significant, containing species of 

agricultural and horticultural importance. Additionally, this genus displays a large range of phenotypic and 

genetic variation, making Helianthus a great system for studying evolutionary and ecological processes. Here we 

present the most robust Helianthus phylogeny to date, laying the foundation for future studies regarding 

members of this genus. We used a target enrichment approach across 37 diploid Helianthus species/subspecies 

with a total of 103 accessions. This technique garnered 170 genes used for both coalescent and concatenation 

analyses. Both coalescent and concatenation approaches were largely congruent, resolving a large annual clade 

and two large perennial clades. However, several relationships deeper within the phylogeny were more weakly 
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supported and incongruent among analyses. The current phylogeny supports three major monophyletic clades, 

including a large annual clade, a southeastern perennials clade, and another large perennial clade. Relationships 

among taxa are more consistent with early phylogenies of the genus using morphological and crossing data than 

more recent efforts using single genes, highlighting the difficulties of phylogenetic estimation in genera known 

for reticulate evolution. 

1014. Revision of the troglobitic pseudoscorpion Hesperochernes mirabilis (Pseudoscorpiones: 

Chernetidae) 

Charles Stephen and Jason Bond, Auburn University 

The tools of molecular biology and bioinformatics are just beginning to be applied to the study of 

pseudoscorpions. The only phylogeny of the group using molecular data and formal analysis was published in 

2008; the first two published biogeographic studies are less than 10 years old and had European and Australian 

taxa as their focus. Knowledge of the North American fauna is restricted to unsupported hypotheses of 

systematic relationships, morphology-based species descriptions, and species lists. Nonetheless, North 

American troglobitic pseudoscorpions are an exceptionally diverse group with considerable endemism, where 

species distributions are often restricted to a single cave system. An exception to this pattern is the widespread 

Appalachian troglobite Hesperochernes mirabilis (Chernetidae), which is currently known from 172 caves ranging 

from Alabama to Ohio. Using phylogenetic tools, I will identify closely related populations through examining 

their connectivity, look for phylogeographic patterns in population distributions, and potentially split H. 

mirabilis into distinct lineages. If found, these distinct lineages will be described as new species and H. mirabilis 

will be redefined. Results from this work are likely to affect the conservation status of this highly 

morphologically variable and widespread species. 

1015. Systematics of the genus Ummidia: species delimitation using morphological and molecular data 

Rebecca Godwin and Jason Bond, Auburn University 

Ummidia Thorell 1875 is a wide-ranging genus of trapdoor spider found both in the Mediterranean region of 

the Old World and in the New World from the eastern United States south to Brazil. Unfortunately, taxonomic 

work on New World Ummidia is sparse outside of original descriptions, the most recent of which are over half 

a century old. Based on morphological examination of specimens borrowed from multiple museums, I estimate 

there are ≥60 species remaining to be described, with material from the Madrean Sky Islands and Virginia 

appearing to contain a high amount of diversity. This work aims to study the systematics of Ummidia in order 

to understand relationships within the group and to identify a potentially large amount of undocumented 

diversity. Specimens will be collected to obtain morphological and molecular data. Previously proposed and 

new morphological characters will be examined. Molecular data will be obtained using Anchored Hybrid 

Enrichment, a novel technique that utilizes high quality genomic DNA to extract highly variable regions across 

the genome and is suitable to reconstruct species-level relationships across the genus. By coupling multiple 

morphological characters and ecological data with molecular data from multiple genes into a more integrative 

approach than previous taxonomic studies, I hope to elucidate the relationships among these poorly understood 

taxa. 

1016. Assessing species boundaries in a trap door spider complex: a genotyping-by-sequencing 

approach 

Nicole Garrison and Jason Bond, Auburn University 

The trapdoor spider genus Aptostichus Simon, 1891 is a diverse genus in the family Euctenizidae containing 40 

species distributed throughout the California Floristic Province. Within this genus, the Aptostichus atomarius 

sibling species complex is a morphologically homogenous group of inhabiting both dune and inland 

ecosystems. Currently, species limits within this group are based upon a combination of geographic partitioning 
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and mitochondrial sequence divergence. To test species boundaries within this complex, a genome scanning 

approach, genotyping by sequencing (GBS), was employed. GBS was used to generate a shallow genome scan 

and identify SNPs for 47 individuals representing the 6 currently described species within the atomarius species 

complex. Using UNEAK and TASSEL SNP filtering pipelines, 33934 and 107876 SNPs were recovered 

respectively. After filtering, 415 markers (missing sites <20%) were retained and used to cluster individuals via 

the program Structure (K=1-10, 1000000 MCMC reps per run, 10 replicates per K value). Population structure 

analyses mirror the previously analyzed mitochondrial markers, supporting 5 distinct clusters matching 

currently delimited species with one admixed outlier (A. dantrippi specimen).  

Belowground Ecology 

2001. Mycorrhizal Communities in Imperata cylindrica Invaded and Non-Invaded Commercial Pinus 

taeda Stands 

Adam Trautwig, Lori Eckhardt, Auburn University, Jason Hoeksema, University of Mississippi, and Emily 

Carter, USDA 

Pinus taeda comprises over 50 percent of growing stock in commercial forests, totaling over one billion seedlings. 

Imperata cylindrica, has been shown to reduce tree vigor in P. taeda plantations. This species is known to produce 

allelopathic exudates that may influence the community dynamics of P. taeda symbionts like soil microbes. This 

interaction has the potential to negatively influence the forest products industry, which has an industrial output 

of 103 billion dollars annually. Roots colonization by mycorrhizal fungi and soil microbial communities were 

sampled at an intensively managed site in Greene County, Mississippi, on Westervelt property in I. cylindrica 

invaded and non-invaded plots. It was found that sites in which Imperata cylindrica have invaded there were 

reduced levels of mycorrhizal colonization in the top 20 cm of soil. In the top twenty cm there was insufficient 

information to determine abundance but lower in the soil profile (21-40 cm and 41-60 cm) there was sufficient 

data to discern that there is a disparity in root prevalence in I. cylindrica invaded stands. In addition there were 

higher organic C:N ratios at sites in which I. cylindrica was present. The variety of roles that these microscopic 

organisms undertake are vast and the loss of any functional group could negatively influence the health of a 

stand. In order to determine in what those negative effects can be we must determine the differences in microbe 

function that exists between treatments. 

2002. Nickel foraging by roots of the Ni hyperaccumulator, Streptanthus polygaloides (Brassicaceae) 

Katherine Mincey and Robert Boyd, Auburn University 

Metal hyperaccumulating plants have been hypothesized to have the trait of root proliferation in order to 

enhance heavy metal accumulation. This study compared root proliferation in Ni-amended and unamended 

soils by two annual Streptanthus species from serpentine soils of California. Streptanthus polygaloides is one of the 

few Ni hyperaccumulators known from continental North America and S. albidus is a non-hyperaccumulator. 

Seeds were planted in pots divided into halves by a sealed partition with Ni amended potting soil (800 µg Ni/g 

dry weight) on one side and unamended soil on the other. Seeds were germinated directly over the partition, 

allowing roots to explore both soils as plants grew. Forty pots of each species were planted in a greenhouse in 

January. After 5 months, plants were harvested and roots from each side of each pot were washed, dried and 

weighed. Data from each species were analyzed by paired t-tests. S. polygaloides root biomass was significantly 

(2-fold) greater in Ni-amended soil whereas S. albidus root biomass did not differ in the two soils. We conclude 

that S. polygaloides exhibited positive root foraging responses that may enhance its Ni uptake. This is the first 

known demonstration of root proliferation by a Ni hyperaccumulator.  

2003. Soil enzyme activity associated with the invasive grass Microstegium vimineum as compared to 

native plant species 

Jennifer Bell and Colin Jackson, University of Mississippi 
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Soil microorganisms play vital roles in biogeochemical cycles and are necessary for maintaining soil health. An 

invasive plant that alters the soil microbial assemblage could gain an advantage over native plants, enhancing 

its ability to invade new habitats, alter ecosystem function, and hinder efforts to reestablish native populations. 

One aspect by which microbial communities contribute to ecosystem functioning is the production of enzymes 

related to carbon (C) and nutrient (N, P) cycling. We assayed the activity of a suite of microbial enzymes related 

to C, N, and P acquisition in soils vegetated with the invasive grass Microstegium vimineum in comparison to two 

native grasses from the same habitat. Activity was determined at multiple times throughout the growing season. 

There was significantly lower enzyme activity in soils associated with M. vimineum throughout the year; 

contrasting previous research which has suggested that enzymes related to N acquisition can show elevated 

activity under M. vimineum. All enzymes showed the highest activity in the summer. These findings suggest that 

invasive species such as M. vimineum can alter the functioning of belowground ecosystems, and ongoing research 

is attempting to relate these differences in extracellular enzyme activity and ecosystem function to patterns in 

microbial community structure.  

2004. A consumer resource model of nitrogen competition among mycorrhizal mutualists  

Abigail Pastore, Florida State University and Charlotte Lee, Duke University 

The associations between mycorrhizal fungi and terrestrial plants are some of our best-known examples of 

mutualistic interactions, yet we still lack an understanding of the dynamics driving these relationships. Plants 

are able to generate an excess of carbon compounds through photosynthesis which they trade to a variety of 

fungi mutualists in exchange for nitrogen gathered from the soil. Understanding the tradeoffs involved in 

gathering and trading nitrogen is key to understanding what mediates the coexistance of different types of 

mycorrhizal fungus that compete for carbon offered by plants. We constructed a consumer resource model 

exploring the consequences of this nitrogen- limited economy under a set of increasingly realistic assumptions 

about fungal biology. Our results suggest that global distribution patterns of inorganic and organic nitrogen 

coupled with tradeoffs in the cost of using these sources of nitrogen between the two main groups of 

mycorrhizae may be a major factor driving the shift from AMF to EMF dominated fungal communities from 

equatorial to northern latitudes.  

Ecosystem Ecology 

2005. Leaf litter quality, not local adaptation of communities, drives leaf decomposition in forested 

headwater streams 

David Stoker, Amber Falkner, Catherine Pringle, and Jeff Hepinstall-Cymerman, University of Georgia 

Resource subsidies from terrestrial ecosystems can be important for stream ecosystem structure and function. 

Subsidy dynamics across the terrestrial-aquatic linkage are dependent on the amount, timing, and identity of 

the resource, and consumer interactions within recipient systems. Forested headwater streams depend on leaf 

litter inputs, and intra- and inter-specific variation in leaf litter affects leaf decomposition rate and stream 

community assemblage. Here, we evaluated the relative importance to leaf litter decomposition of (1) local 

adaptation of macroinvertebrates; and (2) leaf litter quality. We conducted a reciprocal transplant experiment 

between two low- and two high-elevation streams in the Coweeta Hydrologic Laboratory, Otto, North Carolina. 

Leaf input data were used to create leaf packs characteristic of riparian zones for each elevation. Leaf packs 

were deployed in home (i.e. low elevation leaf pack in a low elevation stream) and away sites (i.e. low elevation 

leaf pack in a high elevation stream). We observed more decomposition of higher quality leaf packs, irrespective 

of deployment site. Our results suggest litter quality, not local adaptation, drives leaf decomposition. Further 

analysis of the macroinvertebrate community and leaf litter chemistry will elucidate the pathways of this 

ecosystem process. 
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2006. Carbon Cycling Impacts of Plant Soil Feedbacks in Changing Arctic Tundra 

Carly Phillips and Nina Wurzburger, University of Georgia 

The arctic is experiencing an unprecedented rise in temperature. The fate of arctic soil carbon has major 

implications for global climate as arctic soils store more than 50% of belowground carbon. One major response 

of arctic ecosystems to warming is expansion of shrubs across previously grassy tundra. My research investigates 

the biogeochemical consequences of this expansion, specifically focusing on changes to carbon storage. Using 

soils collected from 3 species of shrubs (Alnus fruticosa, Betula nana, and Salix pulchra) in arctic Alaska, I created 

mesocosms of shrub-conditioned and non shrub-conditioned soils, and measured rates of CO2 efflux. In 

organic soil, I found evidence of shrub-conditioning, with both Salix and Betula conditioned soils showing 

enhanced CO2 efflux (per unit soil C), while shrub conditioning in Alnus soils showed a suppressive effect on 

respiration. In mineral soils, shrub-conditioned soils from all species exhibited doubled rates of respiration. 

This pattern suggests that shrubs fundamentally modify soils and adjacent microbial communities to amplify 

carbon loss. Using a similar experimental design, I investigated if shrub-conditioning lessened nutrient 

limitation to heterotrophic microbial communities. I found evidence of phosphorus limitation of heterotrophic 

microbial activity in both shrub and non-shrub soils, suggesting that alleviation of nutrient limitation is not the 

mechanism by which shrubs condition soils to enhance respiration. 

2007. The influence of mesophytic and upland forest species on leaf litter decomposition rates in 

restored and unrestored upland oak woodlands 

Megan Overlander and Colin Jackson, University of Mississippi 

Open oak woodlands were once common in the interior South and were maintained by fire. Fire suppression 

has led to growth of fire-sensitive/shade-tolerant (mesophytic) plant species, closed the canopy, altered physical 

conditions, and changed the forest litter layer. Decomposition is a critical process in forest ecosystems and 

changes in the litter layer or the physical environment can alter the activity of decomposers and change 

decomposition rates. 

This study aimed to determine decomposition rates for upland and mesophytic tree species, and examine how 

decomposition rates differ in restored oak forests and unrestored mesophytic forests. Litterbags were used to 

examine the decomposition of litter from six tree species (Quercus stellata, Q. falcata, Q. alba, Carya tomentosa, 

Liquidambar styraciflua, Ulmus alata) in plots subject to differing degrees of fire restoration. 

 Litter in plots treated with fire this year had lower decomposition rates than in untreated areas, and treatment 

history was significant, with the oldest restored plot having higher decomposition rates than the newly treated 

or untreated plots. Decomposition rate varied by species with U. alata having the lowest rate and in general Q. 

falcata and Q. alba the highest. Decomposition rates were also related to patterns in microbial enzyme activity. 

This suggests that restoration impacts decomposition rates through direct effects following restoration 

treatments and also by changing the dominant litter species. 

2008. Drivers of Biogeochemical Patterns in a Temperate Forest 

Melanie Taylor, Nina Wurzburger, and Richard Lankau, University of Georgia 

Mycorrhizal association of tree species has been linked to differences in soil biogeochemical processes, but it 

is unclear what role litter stoichiometry plays. Arbuscular mycorrhizal (AM) plants tend to promote rapid 

decomposition and high inorganic nutrient availability while ectomycorrhizal (ECM) plants tend to promote 

slower decomposition and the mining of nitrogen (N) from organic matter. We sought to learn whether 

mycorrhizal type or litter stoichiometry is more important for determining soil biogeochemistry in a mixed 

temperate forest. We paired a field study on the soil biogeochemistry of AM and ECM tree species with 

differing litter stoichiometries with a lab-based mesocosm experiment where we reciprocally crossed litters and 

soils from 8 tree species. We found that AM and ECM trees promoted distinct biogeochemical signatures, some 
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of which were best predicted by including litter stoichiometry. Without litter additions, AM soils promoted 

higher heterotrophic respiration than ECM soils. In response to leaf litter, neither soil mycorrhizal type, litter 

mycorrhizal type, nor litter stoichiometry significantly affected soil respiration. In response to root litter, soil 

mycorrhizal type, litter mycorrhizal type, and litter stoichiometry determined soil respiration without 

interacting. These findings suggest that both mycorrhizal association and litter stoichiometry must be 

acknowledged when considering biogeochemical processes linked to any tree species.  

Salamanders 

2009. Estimating Salamander Activity Time using Individual Based Biophysical Models  

Kira McEntire, University of Georgia 

Climate interacts with an organism’s physiology to influence its distribution and fitness. For animals with well 

understood physiologies, this interaction allows for prediction of distribution or fitness of an organism under 

certain climatic conditions through biophysical models. However, these models can be limited by not including 

geographic variation in physiologies and differences in behavior. Individual or Agent Based Models 

(IBM/ABM) combined with biophysical models allow for incorporation of geographic, individual, and 

behavioral differences. The high variance in elevation in Southern Appalachia has created broad moisture 

gradients throughout the landscape. Within these gradients exists a patchy distribution of midstory canopy 

plants. Midstory canopy plants are known to buffer climatic variation, however the influence of the midstory 

canopy has not been studied for many fauna. Salamander activity is governed by water loss and salamanders 

have well studied physiologies, making them ideal test subjects to study midstory canopy affects on fitness and 

survival along a moisture gradient. I report on a preliminary biophysically based IBM for Plethodon shermani. This 

model suggests a strong influence of the presence of a midstory canopy on salamander fitness, especially for 

juveniles. Using an IBM framework allows for future inclusion of behavioral, geographic, and individual 

variation.  

2010. Rising Stress: Investigating salamander stressors across range limits using elevation and latitude 

as climate change proxies 

Evan Apanovitch, Eric Riddell, and Mike Sears, Clemson University 

Stress responses allow organisms to cope with environmental changes by allocating resources toward processes 

that enhance survival. Over short timescales, stress may increases survivorship in adverse conditions, but stress 

becomes detrimental over longer periods. At species range limits, where physical barriers are not limiting, 

individuals may be constrained by their physiology. Here, individuals are more likely to encounter 

physiologically demanding conditions that will worsen if the climate warms. Suitable habitat for Plethodontid 

salamanders in the southern Appalachians is predicted to decrease by up to 40% as early as 2020. Given these 

salamanders’ reliance on cool and moist habitats, our understanding of their responses to such change will 

depend on: (1) how physiological stresses vary with the natural hydrothermal gradients of elevation and latitude, 

(2) whether current stress levels help to predict future species range limits. We assessed stress using leukocyte 

ratios (neutrophils:lymphocytes) from field-fresh southern grey-cheeked salamanders (Plethodon metcalfi) to 

compare relative background stress levels between collection sites. Stress levels increase with temperature and 

temperature proxies. Therefore, as the climate warms, individuals at low and southern sites will face greater 

physiological demands and likelihood of local extinction.  

2011. Geographic variation of skin resistance to water loss within two species of lungless salamanders: 

implications for activity 

Eric Riddell, and Michael Sears, Clemson University 
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For many organisms, constraints on activity increase energetic costs, which ultimately reduce the suitability of 

a particular habitat. Mechanistic species distribution models often estimate activity based on physiological traits 

to predict how organisms will respond to climate change. However, because these models often assume that 

physiology does not vary across the species range, estimates of activity are potentially misleading. To test the 

consequence of this assumption, we measured total resistance to water loss (R) within two species of lungless 

salamanders (Plethodon metcalfi and P. teyahalee) collected from locations along their elevational extent in 

southwestern North Carolina. Because hydration state constrains the activity of salamanders, increasing R 

would increase potential activity. We determined R in the laboratory using a flow-through system at two 

temperatures (12°C, 18°C) and at three vapor pressure deficits (0.2 kPa, 0.35 kPa, 0.5 kPa). The results suggest 

that salamanders might use temperature as a cue to increase R, but the capacity to do so depends upon the 

temperatures experienced in nature. Moreover, we show that variation in R has the potential to alter the duration 

of activity over the elevational ranges of these species, illustrating the importance of incorporating geographic 

variation of physiological traits for predicting a species’ response to climate.  

2012. A Comprehensive, Range-wide Molecular Phylogenetic Survey of the Dusky Salamanders 

(Desmognathus) 

David A. Beamer, Nash Community College 

The dusky salamanders (Desmognathus) constitute a large, species-rich group, and while a considerable body of 

literature addressing systematic relationships and adaptive trends exists, these issues have heretofore been 

approached in piecemeal fashion. A few recent, seminal papers have substantially revised our understanding of 

the diversity contained within this lineage and its tempo and direction of adaptive divergence. These papers 

have served to demonstrate how complex the evolutionary history of Desmognathus is, and taken together, they 

manifest a need for more sampling in areas and within lineages that have thus far been sparsely evaluated. I 

designed and carried out a sampling regimen that focuses on level iv ecoregion X independent river drainages. 

I have sampled >800 populations across the distribution of all described dusky salamander species and DNA 

sequence data was collected for each population. A Bayesian phylogenetic reconstruction of mtDNA reveals 

more than fifty independent evolutionary lineages; for exemplars of each mtDNA lineage I sequenced 400 

nuclear-encoded regions. Here I will compare and contrast the nuclear and mtDNA reconstructions. 

Invasive Species 

2013. De-Invasion of the House Sparrow (Passer domesticus): dwindling prevalence in urban areas. 

Jessica Burnett and Michael Moulton, University of Florida 

The House Sparrow (Passer domesticus), once a ubiquitous, invasive species in North America has experienced 

drastic declines worldwide. In cities across the U.S., reports of this species in backyards are dwindling while 

prevalence in cities becomes less apparent. We used Christmas Bird Count data to analyze the population trends 

of House Sparrows in Florida cities. We conducted repeated point counts to determine the occupancy rates of 

House Sparrows among residential and commercial areas in Gainesville, FL. Our research confirms (1) the 

decline of House Sparrows in Florida, (2) the rarity of House Sparrows in residential areas in Gainesville, FL 

and (3) the limited distribution of House Sparrows in a wooded city. The decline of a (once) flexible, urban 

exploiter in our cities and backyards may be indicative (and of concern) of the suitability of our cities for birds. 

Is the House Sparrow a canary in the coal mine? 

2014. Projecting the spread of a large carnivorous reptile. 

Hannah Perkins and Dave Jenkins, University of Central Florida  

The Nile monitor lizard (Varanus niloticus) is a large, generalist carnivore that is native to sub-Saharan Africa 

and the Nile River. Nile monitors burrow, swim, climb trees and consume many different invertebrate and 
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vertebrate species. It has been established in North America (Florida, USA) since 1990 as a result of the pet 

trade and is a potential invasive threat though not widely recognized. Given its wide range in Africa (30.9°N to 

-33.9°S), it may have the ability to spread into other habitats. The current and future potential global range of 

the Nile monitor was projected using ensemble modeling (Biomod2 in R), based on 507 geo-referenced African 

observations and climatic variables. Projections indicate this predator could spread into subtropical and tropical 

regions, consistent with its African range. Further model refinements to be presented incorporate topographic 

and vegetation variables from remote sensing data. If the Nile monitor spreads farther by human transport 

and/or natural dispersal, it could cause important declines in many vulnerable prey species in tropical and 

subtropical regions, including those in biodiversity hotspots. 

2015. Invasion-associated life history in Gambusia affinis 

Nicholas Troendle and Rodney Mauricio, University of Georgia 

Invasive species provide unique opportunities to conduct natural experiments in evolutionary biology because 

organisms introduced into novel habitats they experience new selective pressures and are forced to adapt. The 

livebearing fish Gambusia affinis is one of the most invasive freshwater fish in the world and is has caused the 

loss of biodiversity through competition and predation. In this study, I compare the life histories of G. affinis in 

the native and invasive ranges to closely related non-invasive species. Using museum specimens I performed 

life history dissections looking at the number and size of offspring relative to female body size. This allows me 

to estimate the reproductive allotment, or the proportion of resources allocated toward reproduction. 

Comparing the number and size of embryos between G. affinis and closely related non-invasive Gambusia allows 

me to determine if there are different life history strategies associated with the process of invasion. In other 

words, are there life history traits that make invaders more successful? The comparison between the native and 

invasive ranges of G. affinis will allow me to determine if they are pre-adapted to be successful invaders or if 

they are simply able to evolve rapidly when introduced to a new habitat.  

2016. The mating system of invasive kudzu (Pueraria montana var lobata) 

Sandra Hoffberg, Kerin Bentley, and Rodney Mauricio, University of Georgia 

Mating systems determine the way genes are passed to offspring, thus influencing the amount and distribution 

of genetic diversity within a species. In partially clonal species, it is unclear whether self-incompatibility should 

evolve because simultaneous flowering in the same genet may lead to inbreeding depression. However, there 

may be reduced mate availability for self-incompatible species. We estimate the mating system of kudzu, an 

economically important invasive vine in the southeastern United States that reproduces sexually and clonally, 

in 17 populations from across the United States. We collected seeds with maternal tissue and genotyped 

progeny, maternal parents, and candidate pollen donors at 14 microsatellite loci. A paternity analysis was 

performed in Cervus, and paternity was assigned to 78% of progeny. We found that kudzu is self-compatible 

and has a mixed mating system, with 45.1% of progeny resulting from self-fertilization. Two to 20 distinct 

genetic individuals were identified per population, but progeny from each population were products of only 

one to four pollen donors, indicating a minority of individuals act as male parents. Unassigned individuals may 

be the result of pollen flow from outside the population. Overall, this suggests that kudzu is self-compatible 

and selfing and outcrossing occur at similar rates.   

Behavior 

3002. A trail-following copepod reacts selectively to a continuous hydrodynamic cue: The importance 

of hydromechanoreception in the freshwater copepod, Hesperodiaptomus shoshone 

Larisa Pender-Healy and Jeannette Yen, Georgia Institute of Technology  
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Finding a mate is difficult for any obligate sexual organism, but for a copepod it's a real struggle, with nearest 

potential mates often 10-100 body lengths away in a 3D space. Marine species often detect mates through the 

chemoreception of pheromone trails. Males follow a continuous trail-like cue, generated from a smoothly 

swimming female, in which she deposits a pheromone. But evidence for sex pheromones in freshwater 

copepods is rare. Instead, most use mechanoreception to detect the location of a mate. Males must detect 

hydrodynamic cues generated from distinct hops by a female. Here, we describe the sensory cues perceived by 

a freshwater calanoid copepod, Hesperodiaptomus shoshone, in finding a mate. We provide evidence that this 

copepod relies on mechanoreception to detect and track a continuous hydrodynamic trail of a potential mate. 

This is a novel mating behavior for mechanoreceptive copepods and we show how male H. shoshone react 

selectively to a range of current flow velocities. At high trail velocities, males will station hold within the trail 

boundaries (station-holding being a novel behavior for copepods.) We propose that hydrodynamic sensitivity 

may serve as a sensory adaptation to decipher important cues for copepods living in environments with a 

dynamic hydrological regime. 

3003. Impact of environmental gradients on nonconsumptive effects (NCEs) 

Jessica Pruett and Marc Weissburg, Georgia Institute of Technology  

Predators exert influence on prey through direct consumption but also their presence can cause plastic 

responses in prey that can cascade down to lower trophic levels and have strong impacts on community 

structure. The importance of these nonconsumptive effects (NCEs) depends on the area around the predator 

in which prey respond, known as the predator active space. Chemically-mediated cues are known to be 

important in many NCEs, but there are few estimates of active space and chemical cues can be altered by 

surrounding environmental conditions which may result in differences in antipredator responses across flow 

environments. This study aimed to determine the predator active space of blue crabs on mud crabs and 

cascading NCEs on oysters at different flow sites and tidal types. In field caging experiments, preliminary results 

suggest that predator active space decreases with increasing flow velocity but oyster foraging suppression and 

mud crab refuge use increase. Yet, in higher flow velocities and turbulence intensity, mud crab foraging appears 

to be limited by physical constraints imposed by flow and NCEs have little impact. Thus, hydrodynamics may 

modulate where and when NCEs are important in a nonlinear fashion and understanding the perceptual effects 

of environmental forces can provide a framework to examine NCEs in both aquatic and terrestrial chemical 

systems, as well as those where prey use different sensory modes. 

3004. Testing the role of territoriality in conspecific competition for host resources using the pea crab 

Tunicotheres moseri as a model system 

Louis Ambrosio and J. A. Baeza, Clemson University 

Resource monopolization (i.e. territoriality) is a widespread behavioral strategy used by organisms competing 

for finite resources and is predicted to evolve when resources are highly aggregated and/or scarce. Accordingly, 

the endosymbiotic crab Tunicotheres moseri is expected to engage in territorial behavior when defending its 

valuable and relatively scarce host tunicate Styela plicata under conditions of conspecific competition. This study 

tests the hypothesis that territoriality is a strategy utilized by T. moseri to monopolize host resources and is a 

mechanism to explain population distribution and host-use patterns. In the field, single crab infections were 

observed with a frequency greater than expected by chance alone during a one-year survey. Laboratory 

experiments designed to test for territorial interactions between conspecifics found no overt physical displays 

of territoriality, but did demonstrate that single resident crab inhabiting a host ascidian hindered or prevented 

access of a conspecific intruder. Separate laboratory experiments found T. moseri to accept occupied hosts when 

no other option was available, but also found crabs to employ an alternative response to direct conflict by 

avoiding occupied host refuges when possible. We propose that territoriality directly and indirectly plays an 

important role in host monopolization.  
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Entomology 

3005. Elucidating Relationships among Bombus bifarius Subspecies across a Geographic and 

Phenotypic Transect in the Western United States 

Jason Jackson and Jeffrey Lozier, University of Alabama 

To investigate the role of complex geography in genetic differentiation, we examine a phenotypic transect in 

the montane bumble bee Bombus bifarius. Across its range in the western United States, the species comprises 

two subspecies and various color morphs. The westernmost populations of B. bifarius (B. b. nearcticus subspecies) 

exhibit black abdominal “hair”, or pile, on the second and third abdominal segments. The easternmost 

populations of B. bifarius (B. b. bifarius subspecies) exhibit red pile on those segments. An intermediate region 

of coloration in B. b. nearcticus exists between the black and red B. bifarius forms, in which some individuals 

exhibit orange striping. To identify large-scale patterns, we sampled individuals representing the red, black, and 

mixed orange forms. Clustering analysis of ddRAD SNPs indicates significant gene flow between both B. b. 

nearcticus color morphs. However, we find no evidence of gene flow between B. b. nearcticus and B. b. bifarius 

subspecies, despite their proximity. Accordingly, genetic differentiation between B. b. nearcticus color morphs is 

low (FST = 0.019), but both color morphs show moderate differentiation from B. b. bifarius (FST = 0.244 and 

0.238 respectively). Results highlight the role of geographic and climatic complexity in facilitating differentiation 

in this region. 

3006. Determining regional and temporal variances in honey-bee symbiotic microbiomes. 

Dene Voisin, and Jennifer Kovacs, Spelman College 

Most eukaryotes are host to a plethora of symbiotic bacteria. Some of these symbionts can be beneficial to their 

host, particularly in areas like digestion and parasite protection. In social insects like the honeybee (Apis mellifera), 

it is expected that symbionts found within individual bees will also be found within the colony itself, in places 

like food stores. This would create a colony microbiome of specialized symbionts. Previous research has 

identified many symbiotic bacteria within the guts and colonies of honeybees, but so far no comparative studies 

have been done to assess whether there are differences between hives or if bee symbionts are identical between 

hives. Given the differences in plant species available for pollination by area, are honeybee symbionts 

specialized to these plant species? If so, are there differences between the microbiomes of hives that are 

geographically close and those in a different region? Do honeybee endosymbionts change as plant availability 

changes seasonally? In this study, DNA meta-barcoding will be used to assess whether there are regional and 

temporal differences in the symbiotic environment of the guts of worker bees symbionts in stored honey. 

3007. Site fidelity by bees causes pollination facilitation in successively blooming plant species 

Jane E. Ogilvie and James D. Thomson, University of Toronto & Rocky Mountain Biological Laboratory 

Some individual pollinators, including bumble bees, habitually visit small areas to forage on a preferred plant 

species. When a bumble bee’s preferred plant declines in an area, because of this tendency towards site-fidelity, 

an individual may stay and switch plant species rather than search for its preferred plant in a new location. A 

newly blooming plant species may quickly inherit these loyal visitors, and therefore experience higher 

pollination success compared to areas where the prior species never bloomed. To test this, we conducted a field 

experiment that manipulated the placement and timing of Delphinium barbeyi and later-blooming Gentiana parryi. 

We recorded the responses of marked bumble bees. Many individual bees returned to areas to forage on 

Delphinium. When Delphinium went out of bloom, most of those site-constant individuals (75%) stayed and 

switched to Gentiana. Due to this common individual response, Gentiana flowers received more visits and higher 

pollination success in areas where Delphinium was previously flowering, compared to areas where Delphinium 

never occurred. Overall, we show the lagged response of individual bees can cause a plant species to increase 

the pollination of another separated in time. 
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3008. Using virus genes to identify wasps 

Victoria G. Pook, University of Kentucky, Eric G. Chapman, Daniel H. Janzen, and Michael J. Sharkey 

Parasitoid wasps are notoriously difficult to identify using morphology alone. Accurate species identifications 

can only be produced using a combination of morphological, molecular and ecological data. Currently, there is 

only one gene that can be used to discriminate between closely related species, cytochrome c oxidase subunit I 

(COI). However, this gene is involved in the respiratory pathway and may not be evolving as fast as a gene that 

is directly linked to the success of parasitism. The research presented here investigates the interspecific variation 

of a gene from a mutualistic virus which helps wasps successfully parasitize their hosts. We show that this gene 

varies among species of wasp and is conserved within species demonstrating its value as an additional molecular 

marker in species identifications. These new data will help to increase the accuracy of taxonomic investigations, 

improving our ability to identify biodiversity hotspots for conservation and aiding the successful 

implementation of biological control. 

Local Adaptation and Speciation 

3009. Clinal patterns of variation in gene expression in natural populations of Helianthus annuus  

Chathurani Ranathunge, Mississippi State University, Gregory Wheeler, Ohio State University, Andy Perkins, 

and Mark Welch, Mississippi State University 

Common sunflower (Helianthus annuus L.) is a widely distributed plant species native to the Americas. Its 

distribution across diverse habitats in North America makes it an ideal model system to study the adaptive 

changes that natural populations exhibit in the face of changing environmental conditions. In this study, natural 

populations of Helianthus annuus from two different latitudinal locations in Kansas and Oklahoma were used to 

investigate adaptive genetic variation in heritable traits by conducting a common garden experiment. RNA Seq 

technology was used to obtain gene expression estimates from the populations. It was followed by a differential 

gene expression study and a Gene Ontology (GO) analysis to reveal the functional roles of the identified genes. 

RNA Seq yielded 42.8 million average reads and differentially expressed gene sequencing (DESeq) comparative 

analysis identified 1521 significant differentially expressed genes (1299 up-regulated and 222 down-regulated in 

Kansas).Functional classifications were attributed to 349 genes by the GO analysis (Blast2GO) based on the 

Arabidopsis thaliana protein database. Gene annotations revealed up-regulation of genes associated with 

flowering time and growth in Kansas populations. The study provided an insight to the adaptive processes that 

underlie heritable traits in natural populations of common sunflower. 

3010. Constraints on local adaptation of Pieris macdunnoughii in the face of an evolutionary trap 

Rachel Steward and Carol Boggs, University of South Carolina and Rocky Mountain Biological Laboratory 

Rapid environmental changes can disrupt specialized recognition systems that organisms depend on to 

successfully interact with their environment. This creates evolutionary traps wherein evolved responses to 

previously reliable cues result in preference for a poorer quality resource. While there is some evidence of local, 

adaptive ‘escape’ from evolutionary traps, many organisms encountering these novel selection pressures show 

no change in the maladaptive behavior. This is the case with the native herbivore Pieris macdunnoughii, which 

recognizes invasive Eurasian mustard Thlaspi arvense as a potential host despite the plant’s lethality to all larvae. 

Over many generations of exposure to T. arvense, one population of P. macdunnoughii butterflies has shown no 

change in preference for the plant. I compared oviposition preference for various native and nonnative host 

plants among populations of butterflies where T. arvense is absent or present. Female butterflies in all 

populations were equally likely to accept T. arvense, although there was a temporal change in the attractiveness 

of the lethal nonnative plant. Future work will explore the operation of selection pressures and gene flow as 

constraints to an adaptive escape from this evolutionary trap. 
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3011. Reproductive isolation in two Southeastern morning glories (Covolvulaceae: Ipomoea) 

Joanna Rifkin, Duke University 

The evolution of reproductive isolating barriers is integral to speciation, which generates the diversity of life on 

earth. In flowering plants, speciation is often associated with pollinator and mating system shifts. The 

southeastern morning glories Ipomoea lacunosa and I. cordatotriloba are closely related and exhibit a strong but 

incomplete crossing barrier when crossed in captivity. They have also diverged in mating system and pollination 

syndrome: I. lacunosa is highly inbred with classic “selfing syndrome” morphology, while I. cordatotriloba has a 

mixed mating system and attracts insect pollinators.  

I am characterizing the genetics of the crossing barrier in these species. Crossing barriers between self-

pollinating and outcrossing species are frequently unilateral, with the outcrosser able to fertilize the selfer. In I. 

lacunosa and I. cordatotriloba, however, the crossing barrier is of similar strength in both directions. In F1 hybrids, 

fertility with both parents is restored. Backcross ability varies dramatically in F2 hybrids. Preliminary data from 

histological staining suggests that pollen tubes germinate on heterospecific stigmas and enter heterospecific 

styles, but either fertilization or early seed development fails. This spring I will map the crossing barrier in an 

F3 population using NGS-based genotyping. This research will ultimately improve our understanding of 

patterns and variation in the development of reproductive isolation during speciation. 

3012. Local adaptation in life history strategy across a latitudinal gradient in an exotic sea anemone 

Will Ryan, Florida State University 

Sea anemones often have complex life cycles that involve periods of both asexual and sexual reproduction. 

How and why they allocate energy into sexual versus asexual reproduction may depend on both the genetic 

consequences of one reproductive mode versus the other and also by other, covarying differences between 

sexual and asexual propagules - such as size, survivorship and dispersal ability. The costs and benefits of these 

different modes is likely to be different in different environments, leading to locally adapted life history 

strategies. In order to understand how life history strategy evolves in response to local conditions, I am 

characterizing the variation in sexual and asexual reproduction across a latitudinal temperature gradient in the 

widespread exotic sea anemone, Diadumene lineata.  

Adaptation and Diversity 

3013. We are surrounded by viruses we do not even know exist 

Victoria Pearson, Florida State University 

Understanding the structure and dynamics of viral communities, especially those of economic importance, is 

of paramount importance. Single-stranded DNA viruses are among the least understood groups of pathogens, 

yet the group contains known agricultural pathogens, which infect both livestock and crops (Circoviridae and 

Geminiviridae), and  model organisms (Microviridae). Wastewater treatment plants receive water from multiple 

sources, becoming reservoirs for the collection of many viral families that infect a large range of hosts. To 

examine this complex collection of viruses a novel strategy was utilized to isolate full length genomes of circular 

ssDNA viruses from a sample of wastewater from a treatment facility. Isolated genomes were amplified and 

sequenced on an Illumina MiSeq. Examination of this sample has provided evidence for 84 uniquevgenotypic 

groupings, which are genetically dissimilar to know viral types, and exhibit broad diversity within the 

community. Furthermore, although these genomes express similarities to known viral families, such as 

Circoviridae and Geminiviridae, and Microviridae, many are so divergent they may represent new viral families. 

This study demonstrated 1.) the efficacy of the protocol for removing bacteria and large viruses from the sought 

after ssDNA viruses 2.) the ability to use this protocol to obtain an in-depth analysis of the diversity within this 

group and 3.) the need to determine how stable these genotypes are in this community. 
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3014. Changes in caloric density of age-0 coastal largemouth bass (Micropterus salmoides) across 

multiple gradients in the Mobile-Tensaw Delta, Alabama 

John Fennell, Auburn University  

Largemouth bass (Micropterus salmoides) are popular sport fish found in freshwater ecosystems throughout North 

America. Growth and survival of juvenile largemouth bass determines recruitment to adulthood that is, 

therefore, critical to growth and stability of their populations. Research has focused on their recruitment in 

freshwater systems; however, less attention has been given to the early life-history of largemouth bass in 

estuarine habitats. High caloric density is positively correlated with high level of lipids which provide energetic 

resources to support young fish during periods of stress (e.g. high respiration, osmoregulatory costs). We 

compared caloric densities of age-0 largemouth bass from six sites spanning the Mobile-Tensaw Delta, AL 

from years 2002-2008. Fish were collected via electrofishing and their caloric densities (calories per gram wet 

weight) were determined using bomb calorimetry. We compared caloric density across body size, salinity, 

temperature, spatial, and temporal gradients to investigate the potential effect of proximity to Mobile Bay 

(marine influence) on energy reserves. While adult largemouth bass from these sites show condition (fatness) 

related to position in the estuary, the correlated caloric density of juveniles was more equivocal.  

3015. Nonstructural Carbohydrate Concentrations of Pine Trees as a Function of Evolutionary History 

Joshua Mims, Georgia Southern University 

   Nonstructural carbohydrates (NSC) supply metabolic substrate during periods when current photosynthate 

cannot. We hypothesized that natural selection has favored higher [NSC] in species that have an evolutionary 

history of frequent disturbance and tested this using three southern pine species that have evolved under a 

continuum of fire frequencies (evolutionary history of fire ~ longleaf > slash > loblolly). Stem and root samples 

were collected from 12 similar-sized individual trees of each species during time periods that reflect the annual 

minimum and maximum [NSC]. Both [sugar] and [starch] differed among species, between organs, and 

exhibited seasonal patterns; however, these individual effects were not always independent of each other. 

Longleaf roots exhibited higher [sugar] than loblolly and slash; however, [sugar] in the stems were similar among 

species. Both [sugar] and [starch] of roots were higher than stems in March. Roots exhibited seasonal changes 

in [sugar] and [starch] (higher in October for sugar and higher in March for starch). Our results suggest that 

evolutionary history of disturbance partly explains patterns of [NSC] in southern pines as longleaf—the species 

with an evolutionary history of frequent fire—exhibited higher [NSC]; however, similarities between slash and 

loblolly indicate that other factors must also be considered.  

Aquatic Conservation and Management 

4001. Application of the Bioenergetics Model in order to Evaluate the Effect of Threadfin Shad on 

Young-of-the-Year Largemouth Bass Growth 

Patrick Anderson, Sean Lusk, and Matt Catalano, Auburn University 

A common management goal is increasing the growth and condition of largemouth bass to enhance the angling 

experience. Stocking of threadfin shad can increase largemouth bass growth and condition. Threadfin shad’s 

high caloric density and lack of spines makes them an ideal forage species. Studies show that largemouth bass 

tend to have higher growth rates in ponds with threadfin shad compared to bass in ponds without threadfin 

shad. It’s indistinguishable if this increased growth rate is due to consuming threadfin shad or if largemouth 

bass are consuming larger quantities of forage. To evaluate effects of threadfin shad on the growth of young-

of-the-year largemouth bass, we experimentally stocked 5 ponds with largemouth bass and bluegill while 3 of 

those were also stocked with threadfin shad. Largemouth bass in two of the threadfin shad ponds exhibited 

higher growth throughout the sampling season. Diet analysis revealed that largemouth bass in those two ponds 

consumed forage at a higher rate than bass in the non-shad ponds, and their diet consisted primarily of threadfin 
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shad. Using bioenergetics stimulations, we altered the percent of total consumption (p) to model observed 

growth rates of largemouth bass to predict the mechanism causing the higher growth rates of largemouth bass 

in the two shad ponds. 

4002. Evaluating the Effects of Threadfin Shad on Largemouth Bass Populations in Small 

Impoundments  

Sean Lusk and Matthew Catalano, Auburn University 

Threadfin shad are commonly stocked into small impoundments to increase the growth and condition of 

largemouth bass,  ultimately to enhance recreational fishing. However, the effects of threadfin shad on 

largemouth bass and bluegill recruitment, growth, and condition are not fully understood. To date, much 

threadfin shad research has focused on large reservoirs with few studies conducted on small impoundments. 

With over 250,000 small impoundments in Alabama alone, understanding the role of threadfin shad in these 

systems is paramount to providing best management advice. We evaluated the impacts of threadfin shad on 

largemouth bass and bluegill growth, condition and diets, as well as zooplankton density at five recently-stocked 

and 16 established small impoundments in central Alabama. Preliminary results from the first summer of pond 

surveys suggest that threadfin shad may be associated with higher largemouth bass growth and condition, as 

well as reduced zooplankton and larval bluegill densities. This study will provide a better understanding of 

interactions between threadfin shad, largemouth bass, and bluegill and provide managers with insight on how 

to better manage small impoundments.  

4003. Water-Electricity Nexus in the Upper Savannah Basin: Impacts of Habitat Fragmentation and 

Degradation on Freshwater Mussels 

Snehal Mhatre and Alan Johnson, Clemson University 

The use of water resources for electricity production and the associated impact on reservoir levels and thermal 

regimes is in conflict with the requirements of in-stream biota, particularly freshwater mussels. Mussel 

populations have undergone significant declines in the recent times due to habitat degradation and 

fragmentation leading to limited connectivity where host fish are not available or their movements are restricted 

by dispersal barriers such as dams. We conducted qualitative surveys to make an inventory of native mussels 

occurring in the streams of Upper Savannah Basin. We used metapopulation models to simulate the dynamics 

of spatially fragmented populations representing typical freshwater mussels. Habitat degradation had the most 

significant impact on metapopulation abundance and persistence of local populations.  

4004. Post Fish-Kill Monitoring on the Ogeechee River 

Thomas Kuhn and Stephen Vives, Georgia Southern University 

In May of 2011, the Ogeechee River was the site of the largest fish kill in Georgia’s history. In the wake of this 

event Georgia Southern University initiated a three-year monitoring project in June 2014 to better understand 

the ecology of the Ogeechee River in the coastal plain. The Ogeechee River basin is a blackwater system 

characterized by low gradient, low conductivity, high dissolved organic carbon, extensive floodplains, variable 

discharge, and predominantly sandy substrate. These factors result in a set of distinct challenges to a fixed 

monitoring protocol that will be discussed. Monitoring ranges from assessments of potential stressors of the 

river to fish abundance and diversity measures. Fishes are being monitored quarterly at six sites, three above a 

textile processing plant discharging treated waste into the river and three below the textile plant. Fishes are 

sampled at each site in single-pass boat and backpack electrofishing transects. We will report fish assemblage 

metrics (richness, diversity, IBI) from the first and third quarterly samples. 
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Plant Conservation and Management 

4005. Plant community and white-tailed deer nutritional carrying capacity response to intercropping 

switchgrass within intensively-managed loblolly pine forests in Mississippi. 

Ethan Greene, Sam Riffell, Steve Demarais, Mississippi State University, and Darren Miller, Weyerhaeuser 

Company 

The United States Department of Energy has identified switchgrass (Panicum virgatum L.) as a model bioenergy 

crop to meet the increasing demand for renewable energy sources. Intercropping switchgrass between widened 

rows of planted pines (Pinus spp.) would reduce investor risk for entering developing energy markets. 

Considering the 4,850,000 ha of managed pine forests in the southeastern United States, there is great potential 

for switchgrass intercropping to affect regional biodiversity and ecosystem function. We evaluated the effects 

of intercropping switchgrass in intensively-managed pine forests on plant community diversity and white-tailed 

deer (Odocoileus virginianus Zimmerman) nutritional carrying capacity. In a randomized complete block design, 

we assigned each of three treatments (switchgrass intercropped, switchgrass monoculture, and a “control” of 

traditional pine management) to 10-ha experimental units within 3 replicate stands in Kemper County, 

Mississippi. By measuring plant diversity, abundance, biomass production, and white-tailed deer nutritional 

carrying capacity we will identify the ecological implications attributable to intercropping switchgrass in 

intensively managed loblolly pine (Pinus taeda L.) forests.  

4006. Identification of an Unknown Missouri Glade Aster Species 

Kimia Kajbaf and Elizabeth Esselman, Southern Illinois University Edwardsville 

The genus Symphyotrichum (Asteraceae) contains species that are found throughout North America. Over forty-

seven species occur in Missouri (Yatskievych 2006). Symphyotrichum pilosum is among the most widespread and 

weediest of our native asters while S. parviceps is less common and mainly occurs as scattered populations in the 

eastern half of the state.  The purpose of this study is to identify an unknown Symphyotrichum species found in 

a glade near Steelville, MO.  It has been argued that the aster is a hexaploid variant of S. parviceps, another 

cytotype of S. pilosum or a new unknown species. Chromosome counts have revealed the aster is a hexaploid (n 

=48). This number is larger than the all known numbers for S. pilosum (n=16,20,24) and S. parviceps (n= 16,24,32) 

in the state of Missouri. ITS sequence data was not able to resolve relationships among these taxa. Microsatellite 

markers are currently being developed to determine the relationships among these taxa. 

4007. Managed pine for conservation: providing open pine conditions in a working landscape 

Rachel Greene, Ramond Iglay, Mississippi State University, Kristine O. Evans, Gulf Coastal Plains and Ozarks 

Landscape Conservation Cooperative, Darren Miller, Weyerhaeuser Company, and Wigley, T. Bently, National 

Council for Air and Stream Improvement 

Open canopy conditions in Southeastern pine (Pinus spp.) forests were historically maintained via frequent fire. 

Without fire or other disturbance, canopies close, limiting value for many endemic, disturbance-adapted species. 

However, properly managed pine forests can emulate historical open pine conditions providing appropriate 

vegetation structure and composition for many endemic species. To better understand potential value of 

intensively managed pine stands for open pine species, we examined response of biodiversity to burning, 

herbicide, burning + herbicide, site preparation, and thinning using meta-analysis. We calculated 1,566 

biodiversity effect sizes from 36 manipulative studies conducted in the Atlantic and Gulf Coastal Plains. We 

quantified responses by taxa and management manipulation including multiple diversity indices, species 

richness, and abundance for vegetation, birds, amphibians, reptiles, small mammals, and invertebrates. Birds, 

small mammals, and invertebrates experienced a trade-off between diversity and abundance in response to 

prescribed fire and herbicide treatments indicating a community composition shift. Herpetofauna responded 

negatively to prescribed fire and herbicide treatments up to three years post-treatment. Understanding how 
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forest management provides open pine conditions and the feasibility of implementing beneficial practices will 

inform conservation efforts on commercial forest lands for open pine-adapted wildlife communities. 

4008. A plan for research on how demography and pollen limitation affect the conservation of a 

threatened dioecious plant. 

Natali Miller and Alice Winn, Florida State University 

It is often assumed that the conservation of plants only requires land preservation, but for conservation to be 

effective, protected populations must be viable. Identifying which populations are viable can be assessed by 

demographic studies. Stage structured demographic models can be used to predict population growth in long-

lived plants, but they require an understanding of the biology of the species and considerable amounts of data. 

Most plant species are hermaphroditic and their demography can be modeled without the complexity generated 

by demographic differences between males and females. Modeling the demography of dioecious plants is more 

challenging because females may invest more energy in reproduction than males, which can result in lower 

individual growth, reduced survival, or less frequent reproduction than male plants. Reproduction of dioecious 

plants is also particularly vulnerable to pollen limitation of seed production. I am measuring pollen limitation 

and comparing the growth, survival and reproduction of males and females in three populations of a threatened 

dioecious plant, Euphorbia telephiodes. Data will be used to parameterize demographic models that will be 

analyzed to project the growth rate of each population, and to determine the sensitivity of population growth 

rates to different demographic rates and different genders. 

Human Impacts I 

4009. Effects of 17 β-estradiol and progesterone on Acropora cervicornis and Porites astreoides growth 

and reproduction 

Josh Stocker and Nicole D. Fogarty., Nova Southeastern University Oceanographic Center 

Despite the funding and research being invested in researching numerous anthropogenic stressors on coral 

reefs, steroidal hormone pollutants that are known endocrine disruptors in cnidarians have been generally 

overlooked. Pharmaceuticals for birth control and hormone replacement therapies have increased the 

prevalence of steroidal hormones pollutants in wastewater treatment plant effluent that is released near coral 

reefs in south Florida. The objective of this study was to quantify unknown sex steroid concentrations in South 

Florida to determine baseline concentrations for a 3-week dosing experiment exposing A. cervicornis fragments 

to low and high concentrations of 17 β-estradiol and progesterone. Fragment mass was measured pre and post 

experiment using buoyant wet weight methods. The high progesterone treatment fragments had the greatest 

increase in mass (1.486g), while the control had the lowest (0.877g). In separate larval dosing experiments with 

P. astreoides larvae, the treatment groups had slightly increased settlement and survival rates than the control 

group. Through ten days, high concentrations of estradiol and progesterone had the greatest proportion of 

overall survival at 0.44 and 0.55 respectively. These results suggest that sex steroids may have an impact on 

coral growth and reproduction but more research is necessary to determine any environmental effects.  

4010. Chronic effects of larval exposure to multiple stressors in southern toads, Anaxyrus terrestris 

Caitlin Rumrill, David Scott, and Stacey Lance, University of Georgia 

The complex life histories of amphibians allow for stressor exposure in aquatic and terrestrial life stages, and 

studies have also shown that exposure of the parental generation impacts offspring tolerance to novel stressors. 

Additionally, exposure to one stressor is almost always coupled with exposure to another, and the interactive 

effects of exposure to multiple stressors are generally unknown. To examine these issues we employed a 2x2x2 

factorial design in outdoor 1000 L mesocosms (n = 24), where we bred southern toads (Anaxyrus terrestris) from 

uncontaminated and heavy metal contaminated sites, then exposed free-swimming larvae to an anthropogenic 
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(copper – 0, 30 µg/L) and natural (predator cue – present/absent) stressor. We then transferred metamorphs 

to terrestrial mesocosms and examined the chronic effects of early life stage exposure. We found a significant 

negative effect of contaminated parental source on size at metamorphosis and metamorph hopping ability, as 

well as a significant source*Cu*predator interaction on hopping ability. Additionally, we found juvenile size to 

be affected by parental source and survivorship 5 mo. post-metamorphosis was negatively affected by 

contaminated parental source and larval Cu exposure. The presence of transgenerational effects and a 3-way 

interaction highlight the importance of conducting multistressor studies across life stages and generations.  

4011. The Effect of Petroleum Pollutants on Lytechinus variegatus Reproduction and Development 

Kellie C. Pelikan and Nicole D. Fogarty, NOVA Southeastern University 

Recent mass polluting events have led researchers to examine the effects of oil and dispersants on the benthic 

environment. Recreational and commercial ships release bilge water on imperiled coral reefs and sea grass beds 

in Florida daily. The effect of oil and gasoline input into our marine environment through bilge water discharge 

has been overlooked. Historically, researchers have examined different interactions involving chemicals and 

sperm integrity. In this study, we focused on the integrity of the eggs by examining the effect of oil and gasoline 

on gamete integrity, fertilization success, and larval viability of the sea urchin, Lytechinus variegatus. Preliminary 

scanning electron microscopy revealed eggs were highly degraded when exposed to low concentrations of these 

pollutants. The addition of petroleum products, including the lowest concentration, reduces the occurrence of 

polyspermy. This study is beneficial to coastal zone and coral reef managers who monitor dense coral reef areas 

during spawning times. 

4012. Examining sub-lethal stress following sedimentation in the coral species Montastrea cavernosa 

and Porites astreoides 

Margaret Rushmore, NOVA Southeastern University, Cliff Ross, University of North Florida, and Nicole D. 

Fogarty, NOVA Southeastern University 

High diversity and productivity are common characteristics of coral reef ecosystems. Anthropogenic influences 

such as dredging, and beach renourishment have led to declines in coral cover and ecosystem functionality. 

Increases in sedimentation have diminished coral cover in reef communities adjacent to the Southeast Florida 

coastline. In adult corals, sedimentation inhibits photosynthesis leading to increases in bleaching, and mortality. 

Larvae can be “sandblasted” or are prevented from settling as a result of a thick sediment layer. A series of 

sediment levels, mimicking those that may occur during coastline construction, were used to monitor the 

photochemical efficiency and sub-lethal stress of adult Montastrea cavernosa and both adult and larvae of Porites 

astreoides. No significant differences were seen once sub-lethal stress was quantified. Monitoring of 

photochemical efficiency in bleached P. astreoides tissue displayed no significant difference between treatments. 

While non-bleached P. astreoides and M. cavernosa tissue displayed significant changes as a result of sediment 

exposure. Data can be used to understand damage to corals caused by short-term sedimentation exposure and 

shifts within community structure as a result of coastline construction. 

Human Impacts II 

4013. Comparative physiological and molecular profiling of two species of Unionid freshwater mussel 

(Villosa lienosa and Villosa nebulosa) in response to acute heat shock and chronic simulations of 

global warming 

Samantha Perkins, University of Alabama, Paul Johnson, Alabama Aquatic Biodiversity Center, and Matthew 

Jenny, University of Alabama 

Understanding mechanisms by which species adapt to variable environmental conditions is fundamentally 

important in predicting species response to environmental change. Predicted temperature increases over the 
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next century will test the capacity of aquatic organisms to adapt to new conditions. Freshwater mussels are 

keystone species in aquatic ecosystems. Of the ~300 species native to the United States, many are considered 

threatened or endangered. Current evidence suggests that many species are already living at their upper thermal 

tolerance limits, therefore the IPCC’s projected temperature increase of 3°C could be enough to cause dramatic 

changes in key life history traits required for long-term survival. Conservation and restoration efforts are 

impeded by a lack of understanding of population response to changes in local water temperature, particularly 

why certain species are capable of tolerating a broad thermal range while others have a more narrow tolerance. 

We performed an exploratory investigation into how two freshwater mussels species, Villosa lienosa and Villosa 

nebulosa, would respond to environmentally relevant chronic heat shock utilizing a pond mesocosm design. We 

applied an integrative approach that combined Illumina transcriptome sequencing with physiological, and 

metabolic assessments to address questions about differential responses to warming in these two species.  

4014. Climate-Induced Range Expansion of the Invasive Indo-Pacific Lionfish Pterois volitans in the 

Western Atlantic Ocean  

Brian Grieve and Ryan Rykaczewski, University of South Carolina 

Lionfish (Pterois volitans) are an invasive, predatory fish native to the reefs of the Indo-Pacific. In the mid-1990s, 

lionfish were introduced to reefs off the coast of Miami, FL and have since transformed many of the reef 

ecosystems throughout the Western Atlantic Ocean. The northern edge of their range is currently near Cape 

Hatteras, NC; further poleward expansion is limited by cold bottom-water temperatures in winter. Here, we 

use an ensemble of 20 different climate models to project lionfish habitat by the year 2100. Climate models 

were downscaled using an existing Regional Ocean Model, giving a high-resolution (7-by-7 km) projection of 

bottom-water temperatures across the Western Atlantic Ocean. We compared these projections to the lower 

temperature thresholds of lionfish feeding and mortality, previously estimated to be 16°C and 10°C, 

respectively. Under the business-as-usual climate change scenario (RCP 8.5), lionfish habitat is likely to move 

inshore to the coastlines of the Carolinas, including the Pamlico Sound, NC. Suitable habitat is also expected 

to move approximately 100 km north, confined to the center of the continental shelf of the Mid-Atlantic Bight. 

This work has implications for management and prevention of future lionfish invasions. 

4015. Untangling the direct and indirect effects of climate change on monarch butterfly fitness 

Matthew Faldyn, Louisiana State University 

Unraveling the complexities of ecological responses to global climate change can be difficult given both the 

direct and indirect effects of climate change on individual species. Monarchs and other specialized migrants 

that rely on specific hosts across their range will be both directly affected by climate change and indirectly 

affected through changes in host resource quality. To understand the effects of climate change on interactions 

between specialists and their hosts, this study examines the impact of a warmer climate on the monarch butterfly 

in the presence of two chemically distinct host plants, native Asclepias incarnata and the invasive Asclepias 

curassavica. Monarchs and their host plants, either A. incarnata or A. curassavica, were randomly placed in either 

warmed or control treatments. Butterflies reared in warmed plots experienced higher mortality, were smaller, 

and potentially less fecund; while host plants produced less defenses (latex, toxic cardenolides) in the presence 

of increased temperature and herbivory. This study provides critical insight into how a warmer climate will 

directly and indirectly affect this migratory species and allow for better informed decisions regarding 

conservation of milkweed. This study also adds essential knowledge on the pressing impacts climate change 

will have on large-scale, complex, multi-species interactions.  

4016. Drivers of plant composition in an urban landscape: which variables matter most? 

Bianca Lopez, University of North Carolina–Chapel Hill 
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As urban areas continue to grow worldwide, understanding the effects of urbanization on the structure and 

functioning of ecosystems is increasingly important. However, this can be challenging, because urbanization 

has many different effects that can influence the ability of organisms to disperse within urban landscapes and 

survive in urban environments. For example, urban areas tend to have higher temperatures, especially at night 

(the urban heat island effect) and altered hydrology due to increased runoff, which can cause stream erosion 

and lowering of the water table. I used data on plant species composition from 50 riparian forest sites across 

the Research Triangle area of North Carolina (including the cities of Raleigh, Durham, and Chapel Hill) to 

identify which environmental variables are most important for determining community diversity and structure 

in this complex urbanized landscape. Ordinations and Mantel’s tests showed that the largest differences in 

community composition across sites were related to the degree of variability between daytime and nighttime 

temperatures, which is lower in more urban areas where nighttime temperatures are warmer. Impervious surface 

cover surrounding sites, a metric commonly used to define the urbanization gradient, is also related to species 

composition, but less strongly. 

Populations and Communities 

5001. Fluctuating Asymmetry of Plant Leaves Using Continuous Symmetry Measures 

Mattie Whitesell, Berry College, Hagit Hel-Or, Shmuel Raz, University of Haifa, and John Graham, Berry 

College 

Continuous Symmetry Measures (CSM) can be used to measure asymmetry of inconsistent objects, such as 

plant leaves, having no homologous landmarks and few matching points. When CSM is used in conjugation 

with LAMINA Leaf Shape Determination software, one can quickly and efficiently process a large number of 

scanned leaves. LAMINA automatically generates equally-spaced points around the perimeter of each leaf and 

the resulting x-y coordinates are normalized to average centroid size prior to estimating symmetry distance. 

Fluctuating asymmetry of a population of leaves is then the mean symmetry distance. We used CSM estimates 

of fluctuating asymmetry to compare leaves of invasive exotic species to those of closely related native species. 

We also compared leaf asymmetry of several species from two localities experiencing different levels of ozone 

and particulate matter pollution (Atlanta and Mount Berry, Georgia). 

5002. Plecoptera Phenology in Coastal Alabama 

Jeffrey Nye and John McCreadie, University of South Alabama 

Stonefly (Order Plecoptera) phenology from coastal Alabama streams was examined from June 2012 through 

May 2013. A Surber sampler was used to collect five random samples within a 100m section of four streams; 

sampling was bimonthly. A total of 1581 stoneflies were collected representing five families (Leuctridae, 

Perlidae, Perlodidae, Pteronarcyidae, and Taeniopterygidae), 10 genera, and at least 12 species. The species 

accumulation curve predicted that there may be up to two additional species in the sample area. Using the 

abundance of Leuctra spp, Acroneuria lycorias, Paragnetina fumosa and Perlesta placida as response variables, a two 

factor ANOVA showed site, season and site x season were significant. Accordingly, phenology therefore should 

not be interpreted devoid of either spatial or temporal considerations.  

5003. Do traits of lichen epiphytes reveal environmental constraints on community structure? 

Jessica Coyle, University of North Carolina–Chapel Hill 

Quantification of organismal traits has been gaining traction as a method for identifying and understanding 

processes that constrain multi-species communities in different environments. One challenge faced by 

researchers seeking to use this approach is to identify traits that can be conveniently measured, yet which retain 

functional significance. Lichens are an ecologically diverse and ubiquitous group of organisms, yet the adoption 

of lichen-based systems for broadening tests of ecological theory has been limited by the difficulty of species 
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identification. Our goal is to investigate the feasibility of using lichen morphological traits to reveal how 

processes such as environmental filtering, dispersal limitation and competition structure communities. This first 

requires establishing whether patterns of trait variation in lichen epiphyte communities respond consistently to 

environmental variation. We measured traits associated with environmental tolerance, resource acquisition, and 

dispersal strategy of lichens living on 760 trees at 18 sites across the piedmont and mountains of North Carolina. 

Relationships between traits and environmental variation at the substrate- and site- scale were assessed using 

hierarchical linear models and RDA. This is the first evaluation of multi-scale trait-environment relationships 

within lichens in the southeastern U.S. and an important step toward developing lichen-based research for a 

wider ecological audience. 

5004. Factors affecting survivorship in North Carolina bog turtle (Glyptemys muhlenbergii) 
populations 

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

Turtles are among the most vulnerable to declines, extirpations, and extinctions, especially those species with 

specialized niches. Additionally, turtle life history traits, such as delayed maturity and high egg and juvenile 

mortality necessitate high adult survivorship to maintain stable populations. The bog turtle (Glyptemys 

muhlenbergii) is a small and cryptic species listed as federally threatened in the United States. Because survival 

estimates are critical to understanding population dynamics, I used a long-term dataset and applied a CJS model 

in program MARK to calculate annual adult and sex-specific survival for twelve intensively-sampled North 

Carolina bog turtle populations. I evaluated eight basic models for each site and found that adult survivorship 

remained constant over time for all populations and a sex-specific model was supported for all populations. 

However, adult survivorship varied between 0.872 and 0.934, all below the 0.95 marker of a stable population. 

My findings emphasize that bog turtle populations in North Carolina are in a critical state and warrant close 

monitoring of bog turtle sites. Future studies should focus on relating site-specific factors affecting adult 

survivorship to site management. 

Aquatic Populations 

5005. Aquatic invertebrates as indicators of ecosystem structure and function in tropical streams 

Keysa G. Rosas and Checo Colon-Gaud, Georgia Southern University 

Predicted variation in long-term temperature, precipitation, and discharge patterns will likely have direct and 

indirect effects on consumer communities. Tropical systems are relatively understudied; therefore basal 

information is urgently needed in order to fully assess the potential effects of climate change on stream 

consumer communities. As part of an ongoing long-term study, we assessed benthic macroinvertebrates and 

organic matter standing crops at two headwater streams in the Luquillo Experimental Forest, Puerto Rico. 

Benthic samples reflect an assemblage dominated by leptophlebiid mayflies, chironomid midges, and 

oligochaetes, in addition to the known dominance of shrimps and crabs. Mean monthly abundance 

625.4±193.6ind/m2 and biomass 687.9±387.7 mg/m2 estimates indicate a variable system with a community 

dynamics likely explained by changes in discharge and organic matter. The observed importance of discharge 

and organic matter in controlling invertebrate assemblages agrees with available information from other tropical 

systems. These types of studies are needed to uncouple the natural variations due to seasonal patterns from 

large scale variations that may be due to climate change.  

5006. Largemouth Bass Recruitment in Southeastern Arkansas Lakes 

Anthony Fernando and Michael Eggleton, University of Arkansas at Pine Bluff 

Largemouth Bass Micropterus salmoides is the most popular sport fish in Arkansas, yet recruitment dynamics are 

not well understood for this species. Eight lakes in southeastern Arkansas, ranging in size from 105-688 ha, 
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were monitored from May 2013 – May 2014. Relative abundance of adult and juvenile (i.e.., age-0) largemouth 

bass was determined by periodic boat-mounted electrofishing. Standard water quality was measured along 

vertical profiles within each lake, with sidescan sonar and satellite imagery used to quantify lake-specific physical 

characteristics. Stock-recruit relationships were examined using linearized forms of the Beverton-Holt and 

Ricker stock-recruitment models. Exhaustive regression (ER) was used to identify other models of bass 

recruitment, with models selected on the basis of minimized AIC. Age-0 bass CPUE in July and October 2013 

were well predicted by both standard models (R2 = 0.81-0.92), though May 2014 age-1 CPUE was not well 

predicted by the previous year’s adult stock size (R2 = 0.39-0.57). The best ER models for July age-0 bass 

CPUE incorporated predominantly spring adult spawning stock size and hydrologic variables. However, the 

best models using October and May 2014 age-0 bass CPUE incorporated water quality and lake-specific 

physical parameters, suggestive of a recruitment bottleneck occurring in late fall or winter. 

5007. Abundance and distribution of crayfish in two Florida spring-fed rivers 

Tiffani Manteuffel, University of Central Florida 

Freshwater provides valuable ecosystem processes and services like nutrient cycling, food and potable water. 

Animals, particularly invertebrates, impact nutrient cycling in freshwater through consumption, burrowing and 

waste production. Crayfish are an economically and ecologically important invertebrate. They are a common 

food source for humans and are commercially harvested and farmed worldwide. Crayfish ecology research in 

native habitats, particularly in Florida, is limited. This study will investigate patterns of abundance and 

distribution of crayfish in two Florida spring systems. Do crayfish abundance and distribution patterns vary by 

abiotic and biotic habitat parameters and season? I will implement a systematic sampling design in Wakulla and 

Silver River using minnow traps to catch crayfish. Abundance will be assessed with N-mixture models and with 

parameters such as vegetation, detritus composition, water depth, dissolved oxygen, distance to spring and 

season. This study will fill knowledge gaps on Florida crayfish ecology. These results can help managers tailor 

practices to understand and prevent negative impacts to these fauna. Understanding crayfish ecology is 

important to nutrient cycling, an ecosystem process. 

5008. Chilean Mussel, Strong Enough to Put up a Fight?  

Leah Besch, Katie Bockrath, John Wares, University of Georgia, and Pilar Haye, University Católica del Norte, 

Coquimbo, Chile 

Along the coast of Chile, between 42⁰S and 30⁰S latitude, there is an oceanic break, which has allowed for 

variation in species composition as well as genetic diversity in both marine and terrestrial species. This pattern 

along the Chilean coastline is associated with differences in water temperature, salinity, and dissolved oxygen 

within the region. The environmental conditions seen on either side of the break have imposed selective 

pressures for several marine species, attributing to the genetic diversity within organisms. Our goal in this 

project is to determine the population structure of the economically important mussel, Mytilus chilensis, in 

attempts to understand the genetic diversity of the species before populations are disrupted by farming and 

exploitation. Genetic analysis of a mitochondrial control region (CR) will be used to determine the variation 

among four populations of M. chilensis. Patterns observed in the mitochondrial CR will be confirmed with Lysin, 

a fast evolving nuclear DNA marker. Observation of genetic variability within these two regions will be used 

to determine population structure as well as hypothesize evolutionary divergence rates between the four 

populations of M. chilensis. By identifying genetic differences along the biogeographic break, we hope to predict 

evolutionary response patterns to climate change, exploitation, and varying environmental conditions. 

Biogeography and Metapopulations 

5009. Spatio-temporal N-mixture models for predicting metapopulation dynamics 

Paige Howell, University of Georgia, Erin Muths, Black Hossack, and Richard Chandler, University of Georgia 



 

26 
 

A central tenet of metapopulation biology is that populations are connected via the exchange of migrants with 

movement being determined by the distances among sites and the subpopulation-specific demographic rates. 

However, most statistical models of metapopulation dynamics include proxies such as “distance to nearest 

neighbor” which fail to account for the actual migrant exchange process that determines colonization. Recently 

developed spatial occupancy models have made it possible to account for distance effects, but these models 

greatly simply the problem by focusing on site occupancy rather than abundance. The objective of this study 

was to develop an abundance-based spatially-explicit metapopulation model that can be fitted to standard data 

arising from field studies. To demonstrate, we applied the model to two years of data collected for the 

Chiricahua leopard frog (Lithobates chiricahuensis) in the Buenos Aires National Wildlife Refuge (BANWR) in 

Arizona. The Chiricahua leopard frog is federally-threatened and the metapopulation in BANWR represents a 

tenuous, but important component of the species persisting in the South-West. We assessed how hydroperiod 

and distance among sites influenced abundance, extinction, and colonization dynamics. Our study extends 

existing spatially-explicit metapopulation models by incorporating distance among sites to better predict 

metapopulation viability and inform conservation. 

5010. Colonization of aquatic beetles varies among patch quality and context 

Matthew Pintar and William Resetarits, University of Mississippi 

Patch quality can be just as important as patch number and size to colonizing aquatic beetles and in structuring 

communities. High quality predator-free patches adjacent to low quality patches with predators are perceived 

to be of lower quality than standalone predator-free patches. In habitat selection theory, such habitat contagion 

should also be applicable where patches with an abundance of positive drivers of community composition 

(nutrients) can improve the perceived habitat quality of adjacent low quality patches. We manipulated initial 

patch resource (leaf litter) abundance and determined: 1) how do colonizing beetles respond in variation to 

patch quality and 2) how do they respond to patch context? At the landscape scale, beetles selected localities 

with mixed high and low nutrient patches equally as localities with only high nutrient patches and more than 

localities with only low nutrient patches. Among individual patches, low quality patches associated with high 

quality patches and high quality patches in this same mixed context were colonized at greater rates than low 

quality patches in low quality localities and high quality patches in high quality localities, respectively. This shows 

that patterns of aquatic beetle colonization exhibit both habitat contagion and compression at the landscape 

and locality levels.  

5011. Biogeographic Patterns in Phyllosphere Microbial Communities in a Small Forest Provide Weak 

but Significant Support for the Distance-Decay Relationship 

Bram Stone and Colin Jackson, University of Mississippi 

The phyllosphere may serve as a model system to study biogeographic patterns of microbial communities such 

as the distance-decay relationship. We sampled the leaves of 100 Southern Magnolia (Magnolia grandiflora) trees 

in a small forest, up to 500 m apart. Paired-end Illumina 16S rRNA gene sequencing was used to characterize 

the leaf-associated bacterial community. Multiple regressions of both abundance and presence-absence 

similarity metrics against distance showed significant and increasing dissimilarity over distance. The nature of 

the distance-decay relationship depended on the similarity metric used: abundance-based dissimilarity increased 

logarithmically with distance, while presence-absence dissimilarity increased linearly. Regardless, this 

relationship explained little of the overall variation in bacterial community composition. Multivariate analyses 

showed no patterns in bacterial composition by distance. These results show that while the distance-decay 

relationship appears to apply to phyllosphere communities, this relationship is weak. To some extent, this is 

limited by compositional variation in the phyllosphere community between trees, a characteristic of the 

phyllosphere habitat. This study highlights the limits of past phyllosphere biogeography studies and the need 
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for future studies to measure environmental and plant host data which may vary at multiple spatial and temporal 

scales. 

5012. A simulation model of how spatial variance in movement probabilities influences rates of 

population spread. 

Andrew Merwin, Florida State University 

Movement rates of organisms can be strongly influenced by habitat type. Because natural landscapes are nearly 

always composed of gradients or discrete patches of differing habitats, predicting movement patterns in nature 

requires an understanding of the consequences of spatial heterogeneity. While mean movement probability 

among habitat types intuitively influence population spread rates, the role that variance can play is seldom 

recognized. In a simple simulation model, I demonstrate that increasing variance of movement probabilities in 

a landscape, while keeping arithmetic mean constant, can strongly influence population spread in ways that 

depend on how habitat selection by the organism is correlated with movement probabilities. Importantly, high 

variance severely slows spread rates for organisms that exhibit random walks or whose habitat preference is 

uncorrelated with movement probability. 

 

Species Interactions  

5013. Incorporating intraspecific variation and metabolic theory into our understanding of consumer-

plant interactions 

Rebecca Atkins, University of Georgia, John N. Griffin, Swansea University, Christine Angelini, University of 

Florida, and Mary I O'Connor, University of British Columbia 

While the direction and strength of trophic interactions is a widely investigated concept in ecology, how 

variability is generated within a single interaction remains less explored. Two possible drivers of this variability 

include consumer population density and body size, which often exhibit heterogeneity or patterns across space 

and time. Using field enclosures placed in a southeastern US salt marsh, we orthogonally manipulated the body 

size and population density of a dominant primary consumer (snail) and measured the subsequent effects (leaf 

damage and final biomass) of consumer grazing on cordgrass plants. After three months, we found that 

increasing body size and density multiplicatively reduced plant biomass and shifted the sign of consumer plant 

interactions from positive (enhanced plant biomass) to strongly negative. However, when both consumer body 

size and density were incorporated into a single metric, metabolic biomass (mass0.75), we were able to 

parsimoniously explain the response of plant biomass to the manipulated consumer populations. These findings 

suggest that, when quantifying consumer-plant interactions, we must also consider intraspecific variation within 

consumer populations. In addition, there remains a need to further understand how metabolic demand may 

constrain consumer populations and shape species interactions.   

 

5014. The Effect of Infected Prey on Predator Life History Traits 

Andrew Flick, Louisiana State University 

Inraguild predation (IGP) accounts for the importance of competition between multiple predators and even 

extends to parasitoid-parasitoid communities and pathogen-pathogen interactions. While IGP studies have 

historically investigated competitive interactions between two predators that may consume one another, they 

have yet to examine how variation in the quality of the shared resource (pathogen-infected vs healthy prey) may 

affect IGP dynamics. Predator-pathogen-resource IGP communities represent an ideal system to test how prey-

quality influences predators. We conducted a meta-analysis of crop pest predators to determine how various 
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life-history traits are affected by pathogen-infected prey. Longevity, fecundity, and survival were decreased 

(26%, 30%, and 13%, respectively) when predators consumed pathogen-infected prey. There were also notable 

effects on preference; parasitoids clearly preferred healthy prey. The strength of the effect within each life-

history trait varied by pathogen-type (fungal or viral). From a biocontrol perspective, these results show that a 

parasitoid-pathogen program may be more effective at controlling outbreaks of insect pests compared to 

predator-pathogen communities. This study highlights the usefulness of IGP theory as applied to a predator-

pathogen-prey community. However, to truly determine the effects of resource quality on IGP systems, long-

term experiments that measure how changes in quality impact population dynamics must be conducted. 

 

5015. Scleractinian coral larvae Porites astreoides response to a red macroalgae 

Justin N. Voss and Nichole D. Fogarty, Nova Southeastern University 

South Florida reefs are experiencing a phase shift from coral to macroalgae dominance. Excessive amounts of 

macroalgae can be detrimental to coral reefs by competing with corals for space, preventing larvae from settling, 

and altering benthic chemical cues. The red macroalgae Laurencia spp. is particularly abundant, covering on 

average 8% of the reef during spring and summer, corresponding to several corals’ reproductive season. 

However, this genus has been found to enhance settlement and metamorphosis in marine invertebrates such 

as Strombus gigas (queen conch) and Panulirus argus (spiny lobster). Compounds released by Laurencia spp. share 

similarities to bromotyrosine, a compound found in crustose coralline algae identified as increasing coral 

planulae settlement and triggering metamorphosis. Here we examine the effects Laurencia spp. has on Poirtes 

astreoides larvae behavior, settlement and polyp survival. Exposing Porites astreoides larvae to Laurencia spp. lead 

to a significantly higher proportion of larvae at the bottom of the water column compared to a control and a 

known settlement deterrent, Dictyota sp. Despite this response, the presence of Laurenica spp. did not increase 

larval settlement nor decrease polyp survival. These results suggest P. astreoides larvae respond to the chemical 

cues released by Laurencia spp. but are not a settlement inducer, therefore highlighting some of the complex 

effects caused by increased macroalgae abundance. 

 

5016. Investigating the relationships between diskfishes (Echeneidae) and their elasmobranch hosts 

using stable isotope analysis 

Cheston Peterson and Dean Grubbs, Florida State University Coastal and Marine Laboratory 

The nature of the relationship between diskfishes (Echeneidae) and their hosts remains an interesting question 

in marine symbioses. The aim of the present study is to investigate the relationship between two common 

diskfishes (the sharksucker [Echeneis naucrates], a facultative symbiont, and the common remora [Remora remora], 

an obligate symbiont) and their elasmobranch hosts using stable isotope analysis. Based on the findings of 

Cressey and Lachner (1970), we hypothesize that the sharksucker may feed heavily on tissue of its host’s prey 

and to a lesser degree on parasitic crustaceans attached to its host and therefore act as a parasite, while the 

common remora feeds more heavily on parasites of its host and act as a true mutualist. Because this study 

remains in its infancy and sharksuckers are far easier to collect and sample than common remoras, most data 

and analyses presented will pertain to sharksuckers and their symbionts. 
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Disturbance 

6009. Effects of Disturbance on Diversity in Marine Meiofauna 

Kyle Anderson and Sarah Emery, University of Louisville 

We applied two disturbance treatments (hydrocarbon contamination, salinity reduction) and one null treatment 

(dilution of founding material) in five levels each to meiofauna microcosms seeded from a common source. 

We sampled the each microcosm five and ten weeks after a one-week disturbance exposure. Harpacticoid 

copepods dominated the communities, contributing 74% to the overall abundance. We analyzed the effects of 

the disturbance on diversity with a mixed linear model, and tested for multivariate effects with PERMANOVA 

and non-metric multidimensional scaling. Disturbance level showed a significant effect on diversity, but we 

were unable to detect an interaction between level and disturbance. We note that the effect of salinity may be 

unimodal rather than linear, and discuss problems with statistically comparing these relationships.  

6010. Interactions between algal mats, plant communities, and storms in coastal dune ecosystems  

Marina Lauck and Tom Miller, Florida State University 

The function of ecosystem engineers is an area of active interest in ecology. In coastal dune ecosystems, low-

lying interdune habitats experience a pattern of temporary inundation, which allows the formation of algal mats. 

These algal mats have the potential to affect local community dynamics both directly by impeding seedling 

growth and increasing moisture retention, as well as indirectly through nitrogen-rich biomass additions to 

otherwise very nutrient poor, sandy soils. Preliminary analyses using data from St George Island suggests a 

significant correlation between specific plant species and the abundance of this algal mat, potentially due to the 

effect of algal mats on local biogeochemistry. Additionally, this relationship is likely influenced by storm 

patterns, which are known to be effective drivers of coastal dune plant community composition. As part of my 

thesis, I intend to investigate the role of algal mats on coastal dune communities, and their potential for serving 

as ecosystem engineers. Using a factorial greenhouse experiment including dominant coastal dune plant species 

and various storm condition simulations in greenhouse mesocosms, I aim to quantify the relationship between 

algal mats, soil chemistry, and dominant plant species in order to better understand the role of these mats in 

coastal plant community dynamics. 

6011. The Prerequisite Steps to Biological Invasion of Eucalyptus in the southeast US: Does Fire 

Promote Germination and Establishment 

Candice Tiu and Douglas P. Aubrey, Georgia Southern University 

Increased interest in growing Eucalyptus for biofuel and production forestry in the southeastern US has raised 

concern over the potential spread and invasion which could impact a wide range of ecosystem properties and 

functions. With the matrix of land use in the Southeast US, forests managed with prescribed fire represent the 

most likely pathway for eucalypt invasion. We used a combination of greenhouse and field experiments to 

evaluate the potential invasion risk of a Eucalyptus species, E. benthamii, in the southeast US. We were interested 

in determining if seeds could successfully germinate in fire-maintained pine forests. The greenhouse experiment 

was designed to investigate the influence of light availability on germination. The field study was designed to 

investigate the influence of time since prescribed fire and litter on germination. There was no difference in 

percent germination between light availability treatments. Overall, percent germination in the field experiment 

was much lower than was observed in the greenhouse experiment. Percent germination decreased as time since 

fire increased. Regardless of time since fire, percent germination increased under litter removal. Low 

germination rates in field conditions may indicate the inability of E. benthamii to establish if seeds were 

introduced into un-intended areas. 
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6012. Wind and fire interactions: Does prescribed fire reduce tree stability in windstorms? 

Jeffery B. Cannon, Meredith A. Barrett, and Chris Peterson, University of Georgia 

Growing interest in the consequences of multiple disturbances for forests has led to hypotheses about how 

wind disturbance might influence subsequent fire impacts. However, the potential impacts of fire on subsequent 

wind impacts has remained unexplored. We conducted a study of tree wind resistance using static winching to 

measure stability of two tree species (Pinus taeda and Liriodendron tulipifera). Some winched trees had been 

previously scarred by fires, allowing comparison of tree strength among scarred and non-scarred trees. We 

found that tree stability increased with size, but did not differ between species. However, fire-scarred trees were 

less stable and more likely to uproot than non-scarred trees. The effect of fire scars on tree stability establishes 

a mechanism by which fire may increase levels of tree damage in later severe wind events, and expands the 

variety of ways multiple disturbances might interact. Moreover, if fire-scarred trees are more likely to uproot, 

then wind damage in post-fire stands may have greater abundance of root pits and mounds than in stands not 

recently burned, with a variety of ecological and edaphic consequences. For example, if a trait such as tree size 

or causes trees to be more likely to be scarred in a non-fatal fire, those same trees will be vulnerable to greater 

wind damage in future storms. Thus, population or community change due to selective wind damage may 

actually be the result of differential fire scarring. 

Sex Traits and Mating 

6013. Doing the right thing, the right amount: Male investment and reproductive success in the 

threespine stickleback (Gasterosteus aculeatus) 

Emily Weigel, Michigan State University & Spelman College and Jenny Boughman, Michigan State University 

Resource limitations are thought to make reproduction costly. Although historically costs have been considered 

extensively for females, evidence of costs for males is accumulating. To prepare for reproduction, males can 

invest in several reproductive traits, including morphological display, courtship behaviour, and external 

structures built or acquired for mating, in addition to traits for survival and parental care. However, increased 

fitness ultimately depends on how these affect mating success. Which traits females prefer, and whether those 

traits are used primarily to attract or secure a mate, should govern how males invest. Here we show that although 

male threespine stickleback (Gasterosteus aculeatus) may invest in a variety of traits, these investments do not 

always contribute directly to mating success. Females appear to strongly prefer more vigorous, display-oriented 

courtship in potential mates, even more than they prefer the characteristic red nuptial coloration. This suggests 

that females may be relying on behaviour to exaggerate phenotypic characteristics, and indicate male quality in 

the moment. Our study suggests that the strength and direction of selection on several traits can be shaped by 

how males invest and what females find attractive at different stages of the courtship process. 

 

6014. Geographic variation of population sex ratio in the gynodioecious Geranium maculatum 

Dorothy Christopher and Shu-Mei Chang, University of Georgia 

Female frequency can vary dramatically among populations of gynodioecious species. The role of gene flow in 

determining the distribution of females is poorly understood. Females may be present in some populations and 

not others due to differential selection acting on this morph across different populations, or it may be a product 

of historical contingency—females simply have not dispersed to a particular population or region. The goal of 

this study is to understand the mechanisms by which male sterility gene(s) are introduced into populations, and 

then to make inferences regarding which factors are likely to be the most important in maintaining females. I 

examined patterns of population structure among 28 populations of Geranium maculatum sampled across the 

species’ range. Genetic connectivity is high between all populations, suggesting male sterility alleles are 

introduced to populations via a migration event from another gynodioecious population. 



 

31 
 

 

6015. Could the Y-chromosome be slowing down the rate of adaptive evolution of autosomal traits? 

How Y-driven epistasis could add another cost of males. 

Ian Kutch and Kenneth Fedorka, University of Central Florida 

Recent research has discovered that the Y-chromosomes of Drosophila and laboratory mice influence the 

expression of thousands of autosomal genes via Y-linked regulatory variation (YRV). Active investigation into 

the mechanism of this effect currently suggests that YRV may be a common characteristic of all heterogametic 

sex chromosomes. The evolutionary implications of YRV however have not been widely explored. Data from 

our lab suggests that this variation exists in an evolutionarily significant context (i.e. within wild populations 

and influencing male fitness) indicating that YRV could potentially (i) facilitate the evolution of sexually 

dimorphic gene expression by adding male specific heritable variation; or (ii) constrain the adaptive evolution 

of gene expression throughout the genome by reducing heritable variation (increased epistasis) to traits while 

they are in the male genetic background. These two potential evolutionary implications depend on how Y-

chromosomes interact with autosomal genes (i.e. magnitude and genetic variance components of YRV). Early 

evidence suggests that the Y-linked effect is not fixed and may vary by trait. The discovery of YRV offers a 

unique system to start to understand the evolutionary implications of epistasis.  
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