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Welcome to the 
12th UNCW Spring Student Research and Creative Scholarship Showcase 

Sponsored by UNC Wilmington’s Center for the Support of Undergraduate Research and Fellowships (CSURF), 
the Honors College, Graduate School, Office of Undergraduate Studies, ETEAL, Academic Affairs, and Randall 
Library, the posters represent a variety of research areas in the arts, sciences, humanities, and professional 
areas, and there are examples from each of the Colleges and Schools.  We are pleased to present both 
graduate and undergraduate research, plus several examples of graduate and undergraduate students 
working together with a faculty mentor.   

Viewers will note special badges on select posters indicating that the authors are being recognized for special 
achievements. Among them are: competitive CSURF Undergraduate Fellowships, Summer and Spring 
Undergraduate Research and Creativity Awards, receiving CSURF Travel Awards, or representing UNCW in the 
SNCURCS and CAA conferences. The Graduate School will be selecting the annual “Making a Difference” 
awards as well. Look for these badges on the posters:  

We are also highlighting research topics that have connections with the environment, global issues, health-
issues, and service learning/community outreach. 

Several undergraduate students will be recognized as UNCW Undergraduate Research Scholars and 
Distinguished Scholars because of their extended record of involvement in undergraduate research/creative 
scholarship on and off campus.    
Enjoy the showcase!  

Kate Bruce, Ph.D.  
Director, UNCW Honors College & CSURF 
Professor of Psychology 

Nathan Grove, Ph.D. 
Assistant Director of CSURF, Honors College 
Assoc. Professor of Chemistry

Special thanks to: 
UNCW Graduate School- Dean 
Ron Vetter & Nancy Holland, 
Undergraduate Studies- Dean 
Paul Townend, Randall Library- 
Sarah Watstein, Christopher 
Rhodes, John Crawford-, Printing 
Services, ARAMark Catering, 
CSURF Graduate Assistants- 

Darryl Mott, Katie Dyer, Erika 
Winnie, & Kaitlyn Proctor, 
Honors Office Assistants, CSURF 
Faculty Advisory Board, and 
Honors College staff- Peggy 
Styes, Morgan Rilling, and 
Jennifer Horan.

http://colonialacademicalliance.org/collaborative/undergraduate_research.html
http://www.sncurcs.org/
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Poster # 52        Undergraduate student 
Primary Author: Kristen Adams 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Kevin Kiser 
Health-related 
 
EFFECTS OF MARINE MEDIA ON THE GROWTH OF ANTIBIOTIC PRODUCING SOIL BACTERIA FROM THE 

CAPE FEAR RIVER 

The discovery of antibiotic metabolites from marine resources has proven to be a new source for novel 
antibiotics used to treat bacterial infections. Culturing actinobacteria, such as Streptomyces, on media 
similar to their natural environment could result in more diverse isolates than those grown on 
traditional media. In this study, soil samples were taken from islands in the Cape Fear River, were 
diluted and cultured on Marine agar 2216 and ISP-2 media. After culturing, samples were tested for 
antibiotic producers via a TSB overlay inoculated with Staphylococcus epidermidis. Isolate ISP2- S5KI-3 
(determined to be closely related to Lysinibacillus fusiformis  through PCR with 16S rRNA primer) 
showed inhibition against Acinetobacter calcoaceticus, a gram-negative ESKAPE pathogen surrogate. 
S5KI-3 was cultured in broth and ethyl acetate extraction was used to concentrate the cell-free 
antibiotic. Using disk diffusion, the extracted antibiotic was tested against more ESKAPE pathogens. 
 
 
 
 
Poster # 129        Undergraduate student 
Primary Author: Tara Baran 
College/School:  College of Arts and Sciences 
Department/School: Theatre and Communication Studies 
Faculty Supervisor: Robin Root 
Health-related 
 

SHAKESPEARE AND AUTISM: EVALUATING THE IMPACT OF A THEATRE-BASED INTERVENTION ON 

CHILDREN WITH AUTISM SPECTRUM DISORDER 

Shakespeare and Autism is theatre-based programming that employs the Hunter Heartbeat Method 
created by Kelly Hunter. The Hunter Heartbeat Method uses the text and rhythm of Shakespeare's plays 
to address the communicative challenges of children on the autism spectrum. During this experiment, 
nine participants completed a total of eight Shakespeare and Autism sessions over the course of five 
months at the University of North Carolina Wilmington. The games involved in these sessions targeted 
eye contact, turn taking, facial emotion skills, and communication. Videos were taken of the nine 
participants making six facial expressions and the Emotient Facial Expression Analysis module was used 
to determine the change in facial expression production over time. Shakespeare and Autism and 
Emotient technology, used in tandem, have great potential to contribute to the advancement of autism 
spectrum research. 
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Poster # 8 (abstract only)      Undergraduate student 
Primary Author: Maria Begue 
College/School:  Cameron School of Business 
Department/School: Economics & Finance 
Faculty Supervisor: Nivine Richie 
 

BREXIT: A TURNING POINT FOR EXCHANGE RATE DETERMINATION 

The primary research question in this study is to determine if political risk has an impact on exchange 
rates and should be included when it comes to predicting exchange rates. The consequences of a 
political event, the UK Brexit, are analyzed to determine its impact on the GBP, USD, EUR and YEN values 
so as to assess the impact of this specific political shock in the exchange market. Our findings suggest 
that the inclusion of a risk variable improves the prediction of exchange rates among these economies 
and is able to predict up to 6% of the variation in the total exchange rate. The political and economical 
significance of Brexit, its global relevance and the magnitude of its consequences turn it into the perfect 
scenario for exchange rate determination and political risk analysis. 
 
 
 
 
 
 
Poster # 31        Undergraduate student 
Primary Author: Jackson Bialek 
Co-authors: MaryKathleen H. Ryan, and Jacqueline P. Kroeger 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Ann Pabst 
 

AN ONTOGENETIC AND CROSS-SPECIES COMPARATIVE INVESTIGATION OF THE LOWER-

REPRODUCTIVE TRACT IN FEMALE CETACEANS 

We utilized methods of Orbach et al. (2016) to investigate the development of the vaginal fold within 
the female reproductive tract in the bottlenose (Tursiops truncatus) and spotted (Stenella frontalis) 
dolphin. The vaginal fold, which has just recently been quantitatively described, is a morphological 
feature whose function in these aquatic mammals is not known. We examined this feature in specimens 
ranging from neonates to adults. In bottlenose dolphins, the relative length (% total vaginal tract length) 
of the vaginal fold varied from 8-10% in neonates, and 19-25% in older animals. In spotted dolphins, the 
vaginal fold represented 17% (neonate) and 12% (adult). A juvenile humpback whale (Megaptera 
novaeangliae) was found to have a minimum of four vaginal folds. Differences in the number of vaginal 
folds between mysticetes and odontocetes, and reports of multiple folds in terrestrial artiodactyls, 
suggests that vaginal folds are a phylogenetic character shared by these closely related clades. 
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Poster # 107        Undergraduate student 
Primary Author: Thomas Billman 
Co-authors: Caroline Werther 
College/School:  College of Arts and Sciences 
Department/School: Mathematics & Statistics 
Faculty Supervisor: Yishi Wang 
 

ACTUARIAL SURVIVAL MODELS 

Our research focused on a statistical approach to model the lives of both individuals and groups. We 
focused primarily on learning the notation and relationships associated with predictive modeling 
involving lifespans. Relationships covered were constant probability of death, exponential, proportional, 
and age associated models. We learned techniques involving predicting time of death, given that an 
individual is alive at their current age in both continuous and discrete cases. We concluded our research 
by applying these concepts to life tables. 
 
 
 
 
 
 
Poster # 79        Undergraduate student 
Primary Author: Judson Bledsoe 
College/School:  College of Arts and Sciences 
Department/School: Chemistry & Biochemistry 
Faculty Supervisor: Pamela Seaton 
 

PLASTICS TO OIL, NMR AND GC/MS CHARACTERIZATION OF OILS PRODUCED FROM A VARIETY OF 

PLASTICS UNDER A VARIETY OF REACTOR CONDITIONS 

Plastics waste ranks among the highest municipal and industrial waste. Solutions for plastics waste has 
been limited to: landfill disposal, incineration or recycling which eventually enters the waste stream. 
Plastic trash that do not reach municipalities can enter aquatic regions causing overall financial damage 
estimated at roughly $14 billion annually from harm inflicted on marine ecosystems. (UN Environmental 
Assembly) Converting plastics to oil is emerging as a new waste management technology.  This study 
analyzes oil rendered through a pyrolysis process using a prototype reactor at UNC Wilmington.  The 
characteristics of the resulting oil depend on the plastics used and the reactor and distillation 
conditions.  We varied reactor and re-flux temperatures for a variety of post-consumer: homogeneous 
plastics; mixed plastics; beach clean-up; and samples collected from the Sargasso Sea.  Oils were 
characterized by advanced analytical techniques. Resulting Oils are being tested by current industrial 
standards and compared to commercially available fuels. 
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Poster # 4        Undergraduate student 
Primary Author: Nicholas Bolduc 
College/School:  Cameron School of Business 
Department/School: Economics & Finance 
Faculty Supervisor: Daniel Soques 
 
FED DEVIATIONS FROM MONETARY POLICY RULES AND THE EFFECTS ON ECONOMIC AND FINANCIAL 

UNCERTAINTY 

Should monetary policy be set by a simple rule, or at the discretion of central bankers?  The literature 

presents evidence on both sides of this argument.  Studies in favor of a simple rule argue that 

uncertainty could be reduced if the Fed’s behavior was explicitly outlined and predictable.  In contrast, 

discretion allows policymakers to respond quickly in response to economic downturns (e.g., the 

Financial Crisis of 2008).  In this paper we examine the effects of Fed deviations from policy rules on 

policy uncertainty and financial market volatility.  To conduct our analysis, we consider two simple 

interest rate rules: the standard Taylor (1993) rule and a modified rule suggested by Bernanke 

(2015).  We find that Fed deviations have long-run effects on equity market volatility, but not overall 

policy uncertainty.  In particular, the Fed causes heightened volatility when deviating above the 

suggested interest rate from a simple rule.  These results imply central bankers should be wary of 

discretionary monetary tightening beyond what is implied by standard interest rate rules. 

 
 
 
Poster # 23        Undergraduate student 
Primary Author: Elizabeth Boswell 
College/School:  College of Arts and Sciences 
Department/School: Anthropology 
Faculty Supervisor: Eleanora Reber 
 

SEARCHING FOR MAIZE: STABLE ISOTOPE ANALYSIS OF EMERGENT MISSISSIPPIAN POTTERY SHERDS 

FROM THE GEORGE REEVES SITE 

Ceramic pottery possesses a high propensity towards absorbing plant and animal materials into its 
matrix and serves as an ideal source for residue analysis. We sought to determine if maize was present 
at the George Reeves site during the Emergent Mississippian era in an effort to understand the spread 
of maize domestication across the American Bottom by indigenous populations. In particular we were 
interested in the appearance of n-Dotriacontanol, Palmitic acid (C16:0), and Stearic acid (C18:0) as 
indicators of the presence of corn residues. Twelve pottery sherds were chosen and fractionated into 
both Fatty Acid Methyl Esters (FAMEs) and Neutral samples and TMS standards were used for the 
purpose of instrument comparison. Stable isotope analysis was performed to distinguish isotopic 
variations of the chemical compounds using GC-MS. Indicators for the presence of maize were found in 
several of our samples as well as Cholesterol representative of multipurpose ceramic vessels. 
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Poster # 24        Undergraduate student 
Primary Author: Alayna Brehm 
College/School:  College of Arts and Sciences 
Department/School: Anthropology 
Faculty Supervisor: Michaela Howells 
Health-related 
 

MIDWIVES AND CESAREAN SECTIONS - WHO IS AFFECTED? 

For the past few decades, cesarean section rates have increased dramatically and now they are one of 
the leading birthing methods in industrialized countries. In the United States, the c-section rate is 32.8%, 
American Samoa has a rate of 22%, New Zealand has a c-section rate of 23.6%, and Samoa has a rate of 
12.8%. We would expect that Samoa and American Samoa would be closer to each other than either of 
the other countries, but there is a huge difference between them. Each country and their industrialized 
relatives – USA with American Samoa and New Zealand with Samoa – have a 10.8% difference between 
their c-section rates. These countries are historically, economically, and politically tied to each other. 
However, the difference between their closest developed polities, New Zealand and the United States, 
indicate that the rates of c-sections are closer related to their developed countries and not cultural 
patterns of Samoans. 
 
 
 
 
 
Poster # 49        Undergraduate student 
Primary Author: Joshua Calderon 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Jessie Jarvis 
SURCA PROJECT 
 

SHORT TERM VIABILITY OF ZOSTERA MARINA L. MIXED-ANNUAL AND PERENNIAL SEEDS 

The effects of time and seed source (mixed-annual, perennial) on the viability of Zostera marina seeds 
were quantified over 8 weeks.  Experimental results indicate that viability of all seeds decreased (-10% 
perennial, -20% mixed-annual) within 1 week in the sediment, with lowest viability recorded after 7 
weeks for perennial (14%) and 8 weeks for the mixed annual (18%) seeds.  Loss of seed viability was 
primarily attributed to germination, with maximum germination occurring in week 7 for perennial seeds 
(80%) and in week 8 for mixed-annual (54%) seeds.  Of the remaining non-germinated seeds, viability 
ranged between 40-78% for mixed annual and between 71-99 % for perennial seeds.  Time was the 
overriding factor affecting Z. marina seed viability in NC populations.  However, the significant reduction 
of seed viability after only 8 weeks in the sediment suggests that the resiliency provided by Z. marina 
seed banks may be limited on annual scales. 
 
  



 
6 

 

Poster # 62        Undergraduate student 
Primary Author: Mary-Alexis Canady 
Co-authors: Haley Kilgour 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Ray Danner 
 

THE THERMAL LANDSCAPE OF LOCAL BEACHES WITH IMPLICATIONS FOR NESTING SHOREBIRDS 

Our research group investigates the thermoregulatory challenges that birds face when nesting on the 
beach. To help understand these challenges, we are novelly quantifying the thermal landscape of the 
beach with the use of thermal imaging cameras. We collected thermal images of the sand periodically 
over the course of two months. We then used thermal image analysis software to measure high and low 
temperatures across of specific regions of sand. We compared sand surface temperatures to ambient 
weather conditions. Preliminary results show that sand temperature varies across the beach, and differs 
by sand type. The microclimates that we observed in the beach thermal landscape could influence the 
success of shorebird nests because many shorebirds lay their eggs directly in the sand. 
 
 
 
 
Poster # 44        Undergraduate student 
Primary Author: Jessica Carlton 
Co-authors: Lorie Williams 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Elizabeth Darrow 
 

BAY SCALLOPS: THE HIGH-RESOLUTION CANARY IN THE HIGHLY-FERTILIZED COAL MINE 

As populations increase, the Peconic Bay estuary (NY) experiences increased nitrogen (N) loads, 
resulting in eutrophication. Stable isotopes can be used as indicators of anthropogenic N, and potentially 
track source-specific N inputs through time. We hypothesized that Peconic Bay scallops (Argopecten 
irridians) could be proxies for these environmental changes through assimilation of organic matter into 
their shells and soft tissues. We examined nitrogen stable isotopes (δ15N) from shell and soft tissues, 
and a strong correlation was found, suggesting that shells are reliable proxies for soft tissues. Scallops 
from sites with higher wastewater N inputs had enriched δ15N values, whereas sites with higher 
fertilizer N inputs had depleted δ15N values. Thus, no significant relationship was found between 
watershed N yield and shell or soft tissue δ15N. This study is among the first to demonstrate fertilizer-
derived N being incorporated into bivalve shell, which has implications for tracking long-term fertilizer 
inputs to watersheds. 
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Poster # 88        Undergraduate student 
Primary Author: Hannah Charter 
College/School:  College of Arts and Sciences 
Department/School: Earth & Ocean Sciences 
Faculty Supervisor: Narcisa Pricope 
 

THREE-DIMENSIONAL VISUALIZATIONS OF PAST, PRESENT AND FUTURE SPATIALLY-DISTRIBUTED 

POPULATION DATASETS 

Understanding population dynamics at high enough spatial resolution across several time steps is an 
important component in modeling land change, water availability changes, vulnerability and adaptation 
work, to name but a few. This poster presents data analyses and visualizations of population changes 
from 1990 to 2050 for several countries in the East African Horn region. We show hot spots of high 
population growth; population density increases and areas that have experienced the highest rates of 
population growth in the past. Then we calculate these metrics for projected population growth from 
2010 to 2050. The ultimate goal is to develop a methodology that allows us to use existing population 
count and density data from multiple platforms to create products that can identify at high spatial 
resolution areas of high and low population growth to serve as baseline in vulnerability and adaptation 
studies. 
 
 
 
 
 
Poster # 13        Undergraduate student 
Primary Author: Naomi Clark 
College/School:  College of Health and Human Services 
Department/School: Nursing 
Faculty Supervisor: Barbara Lutz 
Health-related 
 

KNOWLEDGE, ATTITUDES, AND BELIEFS REGARDING ADVANCE CARE PLANNING IN ACTIVE DUTY 

MILITARY MEMBERS AGES 18-30 

Advance care planning (ACP) across the lifespan is an important, yet often ignored, societal issue. As 
part of a deployment readiness program, young active duty military personnel (ADMP) receive an 
educational briefing on the importance of ACP. The purpose of this study was to understand the 
perspectives of young ADMP about ACP. We conducted open-ended in-depth interviews of ADMP, ages 
18-30 about ACP (N=13). Interviews were analyzed using thematic analysis. Findings suggest ADMP view 
ACP as an event that only involves completing advance directives (AD). 54% completed AD without 
having a conversation about ACP preferences with their family members. Most assumed that completing 
AD was equivalent to ACP. ADMP know that they engage in high-risk activities, prompting completion of 
AD; however, most are still not engaging in important conversations with their families about healthcare 
decisions. The process of ACP needs to be emphasized with this and other young adult populations. 
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Poster # 99        Undergraduate student 
Primary Author: Jessica Cook 
Co-authors: Hanna Azizi, Nicklas Karras 
College/School:  College of Arts and Sciences 
Department/School: Mathematics & Statistics 
Faculty Supervisor: Cuixian Chen 
 

CLASSIFICATION OF STUDENT CRITICAL REFLECTIONS USING TEXT AND DATA MINING TECHNIQUES 

The purpose of this investigation was to explore student critical reflections throughout a semester long 
applied learning experience and analyze if terminology and word frequency can be used to accurately 
predict how a student's critical reflection will be scored. Student critical reflections are scored on a scale 
from 0 to 4.  First, text mining software and techniques are used to analyze all student critical reflections 
to find the 100 most frequent terms. A matrix is created including the student's critical reflection score 
and a count of how many times each of the most frequent terms appeared in the student reflection. The 
classification method of Random Forest is then applied to predict, with around 70% accuracy, how a 
future student's critical reflection will be scored. 
 
 
 
 
 
 
 
Poster # 104        Undergraduate student 
Primary Author: Christine Craib 
College/School:  College of Arts and Sciences 
Department/School: Mathematics & Statistics 
Faculty Supervisor: Wei Feng 
Health-related 
 

ANALYSIS AND SIMULATION ON A DISCRETE-TIME MODEL OF SMOKING BEHAVIOR 

As the leading cause of preventable death, smoking remains a prevalent public health problem.  Since 
there is a strong correlation between social factors, such as friends or family members who smoke, and 
the behavior of smoking, it is possible to model the dynamics of smoking behavior in terms of 
community health.  In this project, we discretize a published continuous model of smoking behavior, 
taking into consideration smoking habits and disease related to these habits.  Then we analyze the 
system of difference equations, describe the equilibrium points, and find the stability thereof.  Finally, 
we substitute parameters based on published data to numerically simulate and demonstrate the impact 
of different factors on the population dynamics in the discrete-time model. 
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Poster # 45        Undergraduate student 
Primary Author: Lauren Cromie 
Co-authors: Verena Wang, Ethan Simpson 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Fred Scharf 
 

VARIATION IN DAILY GROWTH RATE OF JUVENILE RED DRUM 

Body size can be an important predictor of survival during the juvenile life stages of fishes. In North 
Carolina, first-year red drum demonstrate considerable variation in size distributions at the end of the 
fall growing season, which may influence survival during the subsequent winter period. Differences 
among individuals in birth date and fall growth rates contribute to the variable size distributions that are 
observed. We investigated the process of daily growth in juvenile red drum through examination of 
otolith microstructure. Daily growth rings can be identified and spacing between adjacent rings is used 
as an index of daily growth. We hypothesized that growth rate might be associated with daily variability 
in growth and also that fish born later in the season might exhibit compensatory growth in order to 
attain a larger size before overwintering. We examined the otoliths from 30 juvenile red drum captured 
in the New River, NC during fall 2015. Otoliths were extracted, sectioned and polished to reveal the 
core. Scanning electron microscopy, using the backscatter electron detector, was used to identify daily 
growth increments and take high resolution images. Daily growth patterns revealed substantial variation 
among individuals that was related to age and overall growth rates. Evidence for compensatory growth 
was not detected. 
 
 
 
Poster # 77        Undergraduate student 
Primary Author: Rachel Davey 
College/School:  College of Arts and Sciences 
Department/School: Chemistry & Biochemistry 
Faculty Supervisor: Jeffrey Wright 
Health-related 
 

METABOLITE PROFILING OF SPONGE-ASSOCIATED ACTINOBACTERIA USING UPLC-QTOFMS 

Due to the emergence of antibiotic-resistant bacteria, the need for new antimicrobial agents is greatly 
increasing. Marine actinobacteria have been found to produce unique secondary metabolites, many of 
which having been developed into antibiotics. Application of new technologies for drug discovery, such 
as metabolomics, to actinobacteria is important to the discovery of new drug treatments. Throughout 
this DIS, the secondary metabolite profiles of eight actinomycete strains isolated from a marine sponge 
were analyzed by UPLC-QtofMS. Of the eight strains, three contained secondary metabolites of interest. 
Metabolomics data suggested that strain K15-3 produced grincamycin E and strain K15-11 produced 
bottromycin A2, both of which are currently being developed into drug treatments. Finally, the 
metabolite profile of strain K15-4 revealed production of two desferrioxamines and a family of four 
novel metabolites. These compounds are being further studied to obtain more information on the 
potential novel chemistry. 
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Poster # 63        Undergraduate student 
Primary Author: Johnathan DeBetta 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Raymond Danner 
SURCA PROJECT 
 

APPLIED LEARNING OF VERTEBRATE ANATOMY USING CT-SCANS AND MRI'S 

New technology is developing every day across many disciplines. The necessity to keep up to date with 
this technology is a priority for universities. We are addressing this need by incorporating new and 
advanced medical imaging software (Osirix MD) into the classroom. Specifically, we are developing 
content for Comparative Vertebrate Anatomy and Human Anatomy and Physiology. The software allows 
students to view and analyze CT and MRI scans in the classroom on iPads. In addition, students can use 
post-processing techniques to create three-dimensional renderings of organisms or specific features. 
These scans and related software provide one of the most important diagnostic tools available in the 
medical field today, and provide our students unique experiences and skills. 
 
 
 
 
 
 
 
 
Poster # 53        Undergraduate student 
Primary Author: Meredith Deily 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Kevin Kiser 
Health-related 
 

ANTIBIOTIC DISCOVERY IN WRIGHTSVILLE BEACH SALT MARSH 

The purpose of this project is to research, isolate, and identify antibiotic producing bacteria in the North 
Carolina salt marsh located in Wrightsville Beach. This research is of high importance because it could 
lead to the development of new antibiotics to combat the growing resistance to previously discovered 
antibiotic medications. To get the most favorable results and properly study bacteria from this 
environment, it will be necessary to alter the temperature, pH, and salinity of the agar media to mimic 
the natural setting from which it was collected. Preliminary data and research suggest that the greatest 
microbe diversity is found using trypticase soy agar (TSA); however, marine agar shows favorable growth 
as well. To identify antibiotic producers, an overlay of Staphylococcus epidermidis will be used. Zones of 
inhibition on these plated will be used to determine if any organisms on the plate are antibiotic 
producers. 
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Poster # 76        Undergraduate student 
Primary Author: Avery Delmaine 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Wade Watanabe 
 
REPLACEMENT OF MENHADEN FISH MEAL BY THE TUNICATE STYELA PLICATA IN THE DIET OF JUVENILE 

BLACK SEA BASS 

The incorporation of alternate protein sources in aquafeeds in replacement of fishmeal is increasingly 
important environmentally and economically. The invasive tunicate Styela plicata was investigated as a 
protein source in the diets of juvenile black sea bass. Results indicate that tunicate meal protein can be 
used in replacement of fish meal protein in the diets of juvenile black sea bass in replacement levels of 
at least 41.6% without any adverse effects to survival, growth, feed utilization, or proximate whole body 
composition. Future studies should be done to address the viability of harvesting tunicates on a large 
scale, to find the maximum replacement level of tunicate meal in the diets of black sea bass as well as in 
other fish species, and to address the concerns of high ash levels in tunicate meal in relation to the 
nutrient uptake ability of fish and the pollution from waste produced by aquaculture operations. 
 
 
 
 
 
 
Poster # 117        Undergraduate student 
Primary Author: Maya DePasquale 
Co-authors: Anisha Langston 
College/School:  College of Arts and Sciences 
Department/School: Psychology 
Faculty Supervisor: Kate Nooner 
Health-related 
 

A CASE STUDY EXAMINING EXECUTIVE FUNCTIONING BEFORE AND AFTER NEUROFEEDBACK 

Post-Traumatic Stress Disorder can have negative effects on executive functioning. Neurofeedback is a 
new approach that may mitigate symptoms of PTSD and improve executive functioning. Neurofeedback 
was examined in one 13-year-old female, who had a prior history of substantiated child maltreatment. 
Following completion of trauma-focused therapy, the participant received 24 sessions of neurofeedback 
targeting PTSD symptoms and related executive functioning processes. The Delis-Kaplan Executive 
Function System (DKEFS), a standardized test of executive functioning, was administered before and 
after neurofeedback. The participant showed pre-test to post-test improvements in executive 
functioning related to response inhibition, specifically with an increase in scores in conditions three and 
four of the Color-Word Interference test. As this is a case study of one individual, these results cannot 
be directly applied to other children; however, given that improvements in executive functioning were 
found, this study supports further exploration of neurofeedback in children and adolescents with PTSD. 
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Poster # 111        Undergraduate student 
Primary Author: Kristi Dorsey 
College/School:  College of Arts and Sciences 
Department/School: Psychology 
Faculty Supervisor: Alissa Dark-Freudeman 
 

DEATH MEMORIES & MEANING MAKING: THE CHALLENGES OF QUALITATIVE CODING 

Everyone will experience the death of a loved one. Everyone will have to come to terms with dying, 
death, and bereavement. Despite this, most people actively avoid thinking about death. The current 
study examined death memory narratives. The sample included 404 University of North Carolina 
Wilmington students and their family members, ages 18-88. Participants were asked to share a specific 
memory about a death or dying-related experience that they were personally involved in and that was 
meaningful to them (MacKay & Bluck, 2010). The presence or absence of meaning making was assessed 
by qualitative content-coding. Memory narratives were coded by two independent raters using the 
meaning making coding scheme developed by MacKay and Bluck (2010). This coding scheme included 
the following five categories: benefit-finding, responsibility assignment, imbuing experience with 
religious significance, imbuing experience with supernatural significance, and personal growth. 
Qualitative analyses revealed that participants reported a wide variety of very personal and meaningful 
death memories. Further, 165 participants used at least one meaning-making strategy, 180 did not. 
Individual narratives indicated varying levels of meaning making. 
 
 
 
 
 
Poster # 102        Undergraduate student 
Primary Author: Elizabeth Eakin 
College/School:  College of Arts and Sciences 
Department/School: Mathematics & Statistics 
Faculty Supervisor: Russell Herman 
 

PROBING THE MANDELBROT SET 

We explore several features of the Mandelbrot set and the associated Julia sets. We discuss 
parametrization of the boundaries of stability for polynomial maps in the complex plane, their fixed 
points, and periodic points. We also investigate the  connection between bulb location, Farey numbers, 
and the Fibonacci sequence. We confirm these explorations using Maple, MATLAB, and the fractal 
generator Fraqtiv. 
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Poster # 22        Undergraduate student 
Primary Author: Raghda El-Behaedi 
College/School:  College of Arts and Sciences 
Department/School: Anthropology 
Faculty Supervisor: Douglas Gamble 
 
USING REMOTE SENSING TO MONITOR AND PREDICT THE INUNDATION OF THE ABU SIMBEL TEMPLES, 

EGYPT 

The Abu Simbel temples, commissioned by Ramesses II in Upper Egypt, are vulnerable to inundation due 
to the ancient structure's proximity to the Nile River. Because of the rapid rise of water in the Lake 
Nasser reservoir, large swaths of land are becoming submerged. In order to monitor the recession of the 
peninsula in which the structure is located on, remote sensing techniques were employed. Using 
Landsat 5, 7, and 8 multispectral images coupled with SRTM data, change detection and risk maps were 
created in order to inspect the changes in the reservoir water line from the years 1985 to 2016. Due to 
the strong absorption of water in the mid-infrared spectral channel of the satellite images, land-water 
segregation was possible. In addition, two different scenarios of reservoir rise, 1-meter and 3-meter, 
were tested to forecast possible effects. A series of statistical calculations were conducted to predict the 
amount of future inundation in the years 2020 and 2030 using the R software. Results showed that 
there was a 60 meter retreat of the shoreline over the last 30 years for some segments of the peninsula 
and its surrounding areas, and an annual shoreline retreat rate of up to ~2 meters. 
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THE EFFECT OF DIET ON GROWTH, SURVIVAL, AND CONDITION IN THE BAY SCALLOP ARGOPECTEN 

IRRADIANS 

With the growth of shellfish restoration worldwide, there has been increasing interest in hatchery-based 
supplementation for species with inadequate local larval supply. Bay scallops (Argopecten irradians) are 
one such species. As part of a larger project focused on developing efficient strategies for the hatchery 
production of bay scallops for aquaculture and restoration in North Carolina, we tested the effect of diet 
on the growth, survival and condition of juvenile bay scallops. (12.28±0.05mm shell height). Five diets 
(Isochrysis galbana, Chaetoceros muelleri, Thalassiosira weissflogii, Tetraselmis sp. and mix) were fed at 
equal cell density daily for the duration of the 4 week experiment. Growth (height, length width, wet 
weight) was assessed weekly. Preliminary observations after three weeks showed that the mixed diet is 
producing the greatest growth, exhibiting a 22.3±0.3% increase shell height and a 94.3±1.3% increase in 
weight. Identification of the best juvenile diets is an important step in the development of more efficient 
hatchery protocols for the production of seed for restoration and aquaculture. 
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DEVELOPMENT OF AN AUTOMATED MODEL TO CLASSIFY AND ANALYZE CHANGE OF BARRIER ISLAND 

FEATURES IN NORTH CAROLINA 

Barrier islands are sandy linear features that parallel the coastline and protect the mainland from the open 
ocean. Understanding barrier island geomorphology and evolution is critical to predicting an island's future 
response to changing environmental factors, and can help policy makers and coastal managers make 
construction and conservation decisions. This study employed Light Detection and Ranging (LiDAR) data, as 
the sole source of geospatial data, to map the geomorphic features of four barrier island along the North 
Carolina coastline, from 1998 to 2014. An automated model was developed in ArcGIS to classify a barrier 
island into ten geomorphic features: intertidal, supratidal, dune, hummock, overwash, channel, swale, 
upland, road and building. Model outputs were used to compute change through time, and observed change 
was correlated to coastal processes. Model classification was accurate to 92% on undeveloped barrier islands 
and 86% on developed barrier islands. 
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AN ASSESSMENT OF AND SOLUTIONS TO FOOD INSECURITY IN WILMINGTON, NORTH CAROLINA 

Access to affordable and healthy food is limited in impoverished areas. We want to focus on the New 
Hanover County area, and specifically Wilmington, North Carolina because it is a good representation of rural 
and urban communities that are food insecure. We will be focusing on access and solutions. Our first 
research question is: does location, socioeconomic status, and personal mobility impact an individual's access 
to quality food options in Wilmington, North Carolina? We are interested in determining who doesn't have 
access to food and where are they located. We will address this research question using the technique of 
mapping relevant data. We will map the location of food resources in Wilmington, including grocery stores, 
food assistance organizations, community gardens, and farmers' markets. We will overlay census data to 
determine which areas have greatest need. Our next research question is: what is being done in this region to 
combat the issue of food insecurity? We are particularly interested in what local leaders are interested in 
doing to benefit the Wilmington community in terms of food access. We also would like to know how familiar 
local residents are with resources that help with food access, and how that knowledge can be increased. We 
will address the second research question by conducting a content analysis of current food related policies 
that are in place, interviewing local community leaders to determine their support for these policies or other 
policies, and potentially surveying the general population. We plan to work with the local food policy council 
as well. We expect to find that areas with lower income will be more affected by food insecurity issues. We 
must be calculated in assessing what is the correct way to address food insecurity in the New Hanover 
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County area. In this area, there is a mix of urban and rural areas that require differing methods to address 
food insecurity in the most effective way possible. 
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EVOLUTION OF THE EXPLORATION OF A PILOT MEDICAL DEVICE: EASY BREATHER EXERCISE TABLE 

Lung diseases represent a leading cause of death in the United States and worldwide, and consequently, they 
pose a significant threat to public health. Medicine and surgery are conventional treatment approaches that 
can alleviate symptoms, however, they are not a cure and come with risks due to side effects and 
invasiveness. Mindful of the fact that lung diseases are a burden to our society, a local entrepreneur 
developed a non-invasive device, called the Easy Breather Exercise Table (EBET), with the notion that its' use 
may serve as a complement to conventional treatment options. As a result of this invention, UNCW faculty 
formed an interdisciplinary team during the summer of 2016 to explore the feasibility and usability of the 
device for further clinical research studies. Ultimately, the team created a study protocol, which indicates 
utilizing 250 healthy volunteers to assess comfort levels, changes in physiological measures (e.g., heart rate, 
SpO2, spirometry), and subject attitude associated with using the EBET. The goal of this poster is to provide a 
comprehensive update, in terms of study population and identification of sub-groups, changes to the device, 
data management, and relationship with the inventor and his associated company. Furthermore, the poster 
will showcase learning experiences, as well as highlight predicted future directions. 
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APPLYING BEHAVIOR MODIFICATION STRATEGIES TO INCREASE DAILY CONSUMPTION OF 

MICRONUTRIENTS AND STIMULATE WEIGHT LOSS OVER A 9-WEEK INTERVENTION 

According to Gallup Polls, the percentage of Americans' desiring to lose weight, between 2010 and 2016, was 
at a high of 53 percent.  The purpose of the current study was to assist one of these Americans, a 32 year old 
male with a history of extreme obesity, binge/ stress eating and recent weight loss, achieve additional weight 
loss and even greater reduction in fat mass. Prior to the intervention, our client lost over 80lbs in two years, 
strictly based on his training regimen. The client had begun exercising regularly, but desired to increase 
consumption of micronutrients, while decreasing intake of sugary, nutrient void alternatives. Thus 'number of 
servings of fruits and vegetables consumed daily' was chosen as the target behavior.  The client began in the 
preparation stage of change. A changing criterion research design was utilized. Intervention strategies 
included self-talk, self-monitoring, stimulus control, and reinforcement control. The client's daily fruit and 
vegetable consumption increased by 800% from baseline to Week 10 of the intervention.  The client's partner 
provided reliability data by verifying food consumption at ___% of meals consumed during the intervention 
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period;  100% reliability was reported. Overall, the client lost 40 pounds and reported increased self-
confidence over the ten-week intervention. 
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THE USE OF SOIL EXTRACTION AGAR (SEA) TO CULTIVATE ANTIBIOTIC-PRODUCING BACTERIA UNDER 

ENVIRONMENT-LIKE CONDITIONS 

Due to the increasing prevalence of antibiotic resistant pathogens it is urgent that new antibiotics are 
discovered to combat new resistant strains. Even with modern techniques we are only able to cultivate 
around one percent of microbes present.  An additional issue in identifying antibiotic producing bacteria 
is that the potential antibiotic producing colonies grown do not always produce their antibiotics under 
their present conditions. Agar has been prepared using water that has been filtered through the same 
soil as the sample being cultured in an attempt to leach the nutrients and any other abiotic factors 
present within the soil, such as bacterial by-products.  This should allow the bacteria present in the 
sample to grow in nutritive conditions similar to that of their natural environment. A new species 
belonging to the genus Paenibacillus has been isolated using this method and appears to be producing a 
broad-spectrum antibiotic. 
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APPLYING UNMANNED AERIAL SYSTEM (UAS) TECHNOLOGIES TO COLLECT REMOTELY SENSED DATA 

The use of UAS technologies across the geosciences has exploded over the past few years.  These 
devices are growing in popularity as inexpensive alternatives boasting superior spatial and temporal 
resolutions compared to existing techniques within the field of remote sensing.  The Socio-
Environmental Analysis Lab (SEAL) has been exploring the capabilities of this technology and has begun 
to test the usefulness of such products to increase the accuracy of remotely sensed data analyses. The 
SEAL has recently purchased a SenseFly eBee Plus RTK multispectral UAS and has begun collecting data 
for various applications. In this poster, we will present the key differences between standard high-
resolution satellite imagery and imagery collected with an eBee drone at Masonboro Island Reserve. We 
will also present a preliminary pre-processing workflow and different imagery products resulting from 
the initial surveys on Masonboro Island Reserve. 
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THE EFFECTS OF AN ACUTE BOUT OF RESISTANCE TRAINING, AEROBIC EXERCISE AND YOGA IN 

STIMULATING COGNITIVE FUNCTION IN COLLEGE STUDENTS 

This research compares the effectiveness of resistance training, cycling and yoga immediately prior to an 
exam on logic reasoning.The four-week study includes 19 sedentary college students between the ages 
of 18 to 25. All participants completed a baseline assessment of cognitive function, specifically a short 
logic reasoning test called Ravens Advanced Matrices. Participants were randomly assigned to one of 
three groups. Over the course of the following three weeks, participants in each group completed the 
three moderate-exercise sessions (26 minute bout of cycling, 30 minute resistance training session, 60 
minute yoga class) in a random order, with one week between sessions. Immediately following each 
bout of exercise, participants completed a version of the Ravens Advanced Matrices.The results show 
that resistance training and cycling are the most beneficial types of exercise in stimulating cognitive 
function prior to an exam in terms of higher velocity but not precision. 
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STANDARD METHODOLOGY FOR MERCURY AND STABLE ISOTOPE ANALYSES OF GALAPAGOS SEABIRD 

TISSUES 
 
The goal in this project was to apply the best methodology for mercury and stable isotope analysis of 
Galapagos seabird feathers. Cleaning the feathers helps reduce the amount of external contamination. 
The samples were collected in 2016 which is the end of an El Niño year. This factor may be significant in 
how global weather patterns affect metal accumulation in seabirds. The mercury content in the 
Galapagos seabirds may vary from other seabirds because of their fish diet and the volcanic nature of 
the Galapagos Islands. We will be using the USGS 40 and USGA 41a standards for stable isotope analysis. 
The mass spectrometer is being used to accurately estimate the 𝛿^15N and 𝛿^13C of the samples. 
Galapagos species analyzed included blue-footed boobies, red-footed boobies, swallow-tailed gull, and 
great frigatebird, and samples were obtained from Punta Pitt-San Cristobal, Punta Suarez-Espanola, and 
North Seymour Islands. 
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IMPACTS OF MARINE PLASTICS ON A MID-TROPHIC LEVEL ESTUARINE FISH (MENIDIA SPECIES) 

The prevalence of plastics in the marine environment has drastically increased over time, and it is 
estimated that there will be more plastic than fish in the oceans by the year 2050. Plastic are found from 
the deep ocean benthos to estuaries and pose many threats to marine organisms, including ingestion 
and entanglement. As plastics degrade they fragment into small pieces called microplastics (< 5 mm). 
Studies show that ingestion of these by fish leads to physical obstruction, as well as exposure to plastic-
associated endocrine disrupting chemicals. Silversides are common estuarine fishes. Microplastics are 
common in estuaries and can float near the top of the water column where the silversides feed, posing a 
unique threat to silversides.Past UNCW silverside feeding studies showed that silversides will ingest 
plastics and are exposed to plastic through trophic transfer. The goal of the present study is to 
determine whether wild silversides are ingesting plastics in the Cape Fear region. 
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THE EFFECT OF NON-STEROIDAL ANTI-INFLAMMATORY DRUGS ON PRO-INFLAMMATORY CYTOKINE 

EXPRESSION FOLLOWING EQUINE HERPESVIRUS-1 INFECTION 

Pro-inflammatory cytokines are known to contribute to equine herpesvirus-1 (EHV-1) pathology. 
Administration of Non-Steroidal Anti-Inflammatory Drugs (NSAIDS) following EHV-1 infection could 
effectively reduce the expression of these damaging pro-inflammatory cytokines, and this drug 
intervention may halt or decrease disease progression. To test the hypothesis that NSAIDS can reduce 
pro-inflammatory cytokines, equine endothelial cells were either left un-treated or treated with a NSAID 
(flunixin meglumine, ketoprofen, or phenylbutazone) for 24 hours, and infected with EHV-1 for 10 hours. 
The expression levels of three pro-inflammatory cytokines (CXCL9, CXCL10, and CXCL11) were 
quantitated by PCR. Preliminary results showed a decrease in CXCL11 expression, in cells treated with 
the NSAIDS flunixin meglumine and ketoprofen. Real-time quantitative PCR (qPCR) is currently being 
conducted to determine the exact difference in CXCL11 gene expression. Future research into 
identifying pro-inflammatory cytokines that are down-regulated following NSAID treatment could 
inform novel EHV-1 treatments. 
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BALANCING PRODUCTION AND FISHER ATTRACTION ON ARTIFICIAL REEFS: MODEL ANALYSIS 

Anthropogenic influence has led to the degradation of marine ecosystems and exploitation of their fish 
populations via active fishing and decrease in habitat. Artificial reefs are a popular technique in fisheries 
management as they are thought to replenish fish populations in an environmentally conscious manner 
that still permits fishing. The effectiveness of such reefs as a fishery management tool is debatable. 
Recent studies have noted that artificial reefs may attract higher fishing pressure, possibly resulting in 
adverse effects on the resident fish populations includes increased catch rates that further exploit the 
populations. As a result, increased presence of artificial reefs was predicted to influence fisher attraction 
thus influencing fishery yield and survival on reefs. We assessed the balance between artificial reef 
number and total fishery yield in respect to production on the reefs and fishing effort using an age-
structured, spatially explicit model. Parameters such as fishing pressure, number of natural versus 
artificial reefs, and attraction were varied to simulate potential fishery outcomes. Preliminary results, 
suggest that in the increased presence of artificial reefs the population is not altered unless fishing is 
greater on artificial reefs then natural reefs. Considering the attraction of fishers and the influence that 
has on fish stocks is crucial to creating, maintaining, and regulating artificial reef application. 
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POWER OF THE PRESS: IRISH NEWSPAPERS AND PUBLIC OPINION DURING THE CRIMEAN WAR 

The Crimean War was one of the first to be widely reported and accessible in print; for example, the 
plight of British soldiers caused by the logistical failure of the British Army was a topic that drew the ire 
of many Irish and British readers between 1854 and 1856. My work on Irish involvement in the conflict 
seeks to analyze: 1. Opinions of elements of the Irish diaspora press, now recognized as an important 
source for considering Irish opinion of the era; 2. How domestic Irish newspapers portrayed Irish 
imperial activity and considered empire and Ireland's place in imperial networks beyond the home-
front; and 3. Evolving Irish opinions and conceptualizations of nationality and empire. This study aims to 
contribute to our understanding of Irish imperial culture by focusing on how the press contributed to 
the development of Irish awareness of their place within the United Kingdom and the British Empire. 
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CULTURING ANTIBIOTIC PRODUCERS FROM LAKE WACCAMAW USING SEA 

It is vital to isolate a variety of antibiotic producing bacteria to combat the rising rates of antibiotic 
resistance.  Modeled after the Small World Initiative, this project aims to increase the antibiotic arsenal 
by crowdsourcing the search for antibiotic producers from unique local environments. Soil extraction 
agar (SEA) techniques can also help to discover antibiotic producers by helping to mend the great plate 
count anomaly. Using samples from Lake Waccamaw (a lake over 15,000 years old full of endemic 
wildlife) and SEA techniques, four potential antibiotic producing bacteria were isolated. 
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RAPID ACQUISITION OF PREFERENCE IN CONCURRENT CHAINS: IS SENSITIVITY TO AMOUNT AFFECTED 

BY THE SPECIFIC AMOUNT RATIO IN EFFECT? 

Six pigeons responded under a rapid-acquisition, concurrent-chains procedure in which the initial links 
were variable-interval 10-s schedules, and the terminal links were fixed-interval 4-s schedules that 
ended with different reinforcer amounts. Within each phase, pigeons were exposed to two different 
reinforcer-amount ratios; the side keys associated with the larger and smaller reinforcers alternated 
pseudo-randomly across sessions, but remained the same within each session. Reinforcement amount 
was manipulated by varying the number of consecutive 1.5-s presentations of the food hopper.  After 
sufficient exposure, pigeons were able to track the alternating reinforcer-amount ratios across sessions. 
When pigeons acquired a stable sensitivity at a particular amount ratio, the specific reinforcer amounts 
that constituted the ratio were varied across experimental phases. Consistent with prevailing models of 
choice, estimates of sensitivity to reinforcement amount were comparable across most amount ratios.  
However, when both food amounts were large, sensitivity was reduced, perhaps due to satiation. 
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DISASTER EFFECTS ON HISTORICALLY BLACK PRINCEVILLE, N.C. FROM HURRICANES FLOYD AND 

MATTHEW, 1999 AND 2016 

In 2016  Hurricane Matthew caused a new episode of catastrophic flooding.  Both were worsened by 
upstream development.  Many residents of Princeville, some from multi-generational families, were 
unable to rebuild and migrated elsewhere.  Others who had struggled to rebuild were faced with a 
renewed effort to recover from Matthew when the Tar broke through earthen dikes built after Floyd.  
Some flood victims from both episodes complained that the state's recovery support was inadequate.  
Others disagree. This research explores how residents and other recovery sources have dealt with flood 
damages and examines the strategies to prevent future disasters by comparing pre- and post-hurricane 
images, historic maps, and personal accounts. Thus, Princeville's experiences with natural disasters, 
exacerbated by human activities upstream, will contribute to adaptive strategies to prevent flood 
damage and consider how racial minority towns may be at an economic and political disadvantage in 
securing remediation and prevention aid. 
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QUANTIFICATION OF ORGANIC COMPOUNDS EXTRACTED FROM NORTH PACIFIC PLASTIC SAMPLES 

Plastic pollution has been an environmental issue for decades, and being largely unexplored has 
prompted new studies of its fate in the environment. The surface of plastic debris is known to attract 
organic compounds due to its non-polar structure, which could introduce organic compounds to 
organisms which ingest them. This experiment was modeled after EPA method 1664a, to quantify the 
ability of plastics to harbor organics that may be harmful to wildlife and water quality. Pre-production 
pellets, and plastics from the North Pacific were observed to quantify substance accumulation in polar 
solvents: methanol and water. Soluble substances were then extracted from the solvents, and weighed. 
Plastics from the North Pacific gyre showed greater average residue masses, and darker coloration 
compared to pre-production pellets and controls. The results indicate that upon entering the marine 
environment, plastics are exposed to a greater quantity of organic substances which may adhere to their 
surfaces. 
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HIERARCHY DEVELOPMENT IN A.OCELLARIS JUVENILES 

Protandrous clownfishes form hierarchical groups of 2-4 individuals, the largest member being the 
dominant female. If the alpha female dies, the beta takes her place and changes sex. Previous research 
on hierarchy formation only involves studies of adult sexually-differentiated fish, and as such little is 
known about juvenile behavior. To fill this knowledge gap we studied trios of 60-70 day old fish, 
recording typical aggressive and submissive behaviors such as nipping, lunging, guarding, hiding, circling, 
and surfacing. Over a 77 day period, the alpha fish had a decrease in lunging and an increase in guarding 
time. The beta individuals had an increase in lunging and guarding time but a decrease in trembling and 
surfacing, and gamma fish showed an increase in trembling. Our results indicate that further research on 
hierarchy formation should be conducted with juvenile clownfishes, since we have established that this 
process takes place many months prior to sexual maturation. 
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GROWTH PATTERNS AND MORPHOLOGICAL CHANGES OF THE RENICULATED KIDNEY IN THE ATLANTIC 

BOTTLENOSE DOLPHIN (TURSIOPS TRUNCATUS) 

The odontocete kidney is multireniculate and concentrates solutes by filtering large volumes of blood. 
We examined the morphology and development of the kidney in bottlenose dolphins (Tursiops 
truncatus) and hypothesized that kidney growth occurred by increasing the size, rather than increasing 
the number, of individual reniculi. For seven individuals (two neonates, two subadults, and three adults), 
we recorded whole kidney mass, surface area, and dissected each kidney to count the individual reniculi. 
Additionally, we measured the mass and dimensions of twenty reniculi from each kidney. Whole kidney 
mass (79.5-408g), surface area (199-535 cm2), and individual reniculi diameter (0.72-1.6cm) each 
displayed a positive correlation to total body length. Total reniculi counts ranged from 404-631 and 
were independent of total body length. These data suggest kidney growth in bottlenose dolphins occurs 
due to an increase in renicular diameter rather than an increase in renicular number. 
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DYNAMICAL BREATHING DISORDERS: COMPARING DISCRETE AND CONTINUOUS MODELS 

Breathing ventilation is a function of blood CO2 concentration. Blood takes time to travel from the lungs 
to the brainstem, so the brainstem's CO2 sensors measure blood that left the lungs earlier. Thus blood 
CO2 concentration depends on the values both 'now' and 'earlier.' As mathematical models, discrete 
difference equations and delay differential equations are examined. Theoretical analysis and 
computational modeling are used to observe the effects of parameter values, with particular attention 
on those values that lead to chaotic solutions related to dynamical respiratory diseases. Diverse types of 
dynamical behavior, including stable and unstable waveforms,  are demonstrated and investigated 
under certain real-life conditions. 
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EXAMINING TRAUMA SYMPTOMS AND BINGE DRINKING IN COLLEGE STUDENTS 

Binge drinking has been given the criterion of six alcoholic drinks or more consumed in a short period of 
time, and appears to be a growing problem for adolescents in the United States, especially in college. 
Our aim was to analyze relationships between trauma symptoms and binge drinking. We hypothesized 
that more trauma symptoms would be more associated with adolescents self-report of more binge 
drinking episodes. A total of 101 college undergraduates responded to a self-report assessment, where 
results show a positive but non-significant correlation between trauma symptoms and reported rate of 
binge drinking (r=.15, p=.13). The finding in this study did not support prior research showing 
associations between trauma symptoms and binge drinking. This may have been due to trauma 
symptoms being low overall in the healthy college sample that was used in this study.  However, further 
research could investigate a more diverse range of young adults as well as mediating factors that may be 
related to relationships between trauma symptoms and reports of binge drinking. 



 
24 

 

 
Poster # 33        Undergraduate student 
Primary Author: Amelia Johnson 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Ann Pabst 
 
NORTH ATLANTIC RIGHT WHALE (EUBALAENA GLACIALIS) PRESENCE AND DISTRIBUTION IN THE 
WATERS OF MARYLAND, VIRGINIA, AND NORTH CAROLINA FROM 1998 TO 2015  
 
The North Atlantic right whale (Eubalaena glacialis) is a critically endangered species with an estimated 
500 individuals living today. Right whales travel annually along the coast between summer feeding 
grounds off New England and eastern Canada, and winter calving grounds off Florida, Georgia, and 
South Carolina. This project assessed the seasonal presence of E. glacialis in the traditionally defined 
migratory waters of Maryland, Virginia, and North Carolina by analyzing the composition and 
distribution of individual sightings archived by the North Atlantic Right Whale Consortium. There 
were 188 right whale sightings during 1998-2015, and whales were observed in all months. One 
hundred and eleven whales were individually identifiable and represented 72 unique adults and 
juveniles, plus 17 calves. In addition to 17 adult females, 29 juveniles and 22 adult males were present, 
suggesting that these coastal waters are not simply a reproductive migratory corridor.  
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TORN 

Torn  is about an observant elementary schooler named Max who struggles to make a Mother's Day gift 
with a single sheet of paper because he is paralyzed by all of his choices. Through Max's perspective, we 
hope to explore the concepts of choice paralysis and choice overload in a way that will make the 
audience more aware of these simple mental obstacles that face us every day. 
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STRESS, CREATIVITY, AND FINAL EXAMS: A PRELIMINARY REPORT 

Exposure to stress negatively impacts cardiovascular and mental health. Creative expression has been 
found to reduce stress, improving health outcomes. We wanted to test if  opportunities for creative 
expression on a final exam could reduce student stress. Participants in our study were randomly divided 
into a test group receiving an opportunity for creative extra credit (CEC) or a control group receiving 
non-CEC. After the exam, we measured psychosocial stress using the Perceived Stress Scale (PSS) and 
collected health and demographic information. A best-fit regression model that significantly predicted 
PSS included recent infection, caffeine, tobacco and antibiotic use (p=.01, r2=.72). Additionally, 
participant average PSS score (20) was higher than for other populations (12-15). We suggest that the 
stressful period of final exams may lead to inadequate recall of chronic stress. We also expect CEC to 
impact acute more than chronic stress, which we will test in Phase 2 of this study. 
 
 
 
 
 
Poster # 81        Undergraduate student 
Primary Author: Ashleigh Kimble 
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Faculty Supervisor: Anita McDaniel 
 

HARLEY QUINN: DOORMAT TO DOMINATING 

The purpose of this presentation is to explore and explain the character development of Harley Quinn, 
and how it relates to new wave feminism. The main focus will be the toxic relationship held between 
Quinn and The Joker, and how the writers are responding to the fandom's want for female characters 
that uphold feminist ideologies. The goal of this presentation is to show how Harley has moved away 
from her original role as a submissive sidekick into  a stronger role as her own villain/anti-hero that 
abides to the ideologies of feminism. It also explores how fans have reacted to these changes in their 
beloved character. The purpose of this presentation is to explore and explain the character development 
of Harley Quinn, and how it relates to new wave feminism. The main focus will be the toxic relationship 
held between Quinn and The Joker, and how the writers are responding to the fandom's want for 
female characters that uphold feminist ideologies. The goal of this presentation is to show how Harley 
has moved away from her original role as a submissive sidekick into  a stronger role as her own 
villain/anti-hero that abides to the ideologies of feminism. It also explores how fans have reacted to 
these changes in their beloved character. 
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PREVALENCE OF THE TREMATODE CAMPULA IN BOTTLENOSE DOLPHINS (TURSIOPS TRUNCATUS) IN 

SOUTHEASTERN NORTH CAROLINA 

This study presents an analysis of the prevalence (percent of individuals infected within a population) of 
the trematode parasite, Campula, in bottlenose dolphins (Tursiops truncatus) stranded in southeastern 
North Carolina, between 1994 - 2016. Necropsy and histopathology reports for 121 dolphins in excellent 
to moderate carcass condition and that had notes regarding the biliary tract, pancreas, and/or liver were 
utilized. The prevalence of Campula was analyzed across (1) three time periods – pre-, during, and post- 
the 2013-2015 Mid-Atlantic Bottlenose Dolphin Unusual Mortality Event (UME), and (2) life history 
categories – fetus, neonate, juvenile, subadult, and adult. Fourteen dolphins displayed gross and/or 
histological evidence of Campula infection for an overall prevalence of 11.8%. Prevalence of Campula 
varied across time periods, ranging from 6.5% pre-, to 23.8% during, and 37.5% post-UME. Prevalence 
also varied across development – no fetus, neonate or juvenile was infected, while 9.8% of subadults 
and 16.7% of adults were. 
 
 
 
 
Poster # 56        Undergraduate student 
Primary Author: Katherine Knight 
Co-authors: Jasmine Pierre, Haydn Heck 
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ANTIBIOTIC PRODUCING BACTERIA ISOLATED FROM UNCW PONDS 

Antibiotic resistance has been a growing issue in the medical field since their discovery, compounded by 
the increased use of antibiotics. The rapidly changing nature of bacterial genomic information allows for 
quick dissemination of resistance through an environment. Therefore, the hunt for new antibiotics is a 
global effort, with researchers working with their unique, local environments. We searched for antibiotic 
producing microbes in two of the ponds on the UNCW campus. Samples were grown on media that had 
been customized with water from the sample's source. A soft agar overlay and a cross streak test 
showed which of the ESKAPE pathogens were inhibited by our pond microbes. We found two isolates, 
one from each pond sampled, that showed promise. These species were identified as being a Bacillus 
spp. and a Pseudomonas spp through 16S rRNA gene sequencing. More research will be done to 
determine whether they are producing novel antibiotics. 
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Faculty Supervisor: Adam Jones 
 
BLAME IT ON THE ALCOHOL (POLICIES OF YOUR NEIGHBORS): DIFFUSION OF LOCAL OPTION ALCOHOL 

POLICIES ACROSS TEXAS COUNTIES 

The traditionally prohibitive alcohol policies enforced in Texas counties have recently become less 
restrictive; today, only seven counties are completely dry. This study incorporates panel data on all 254 
Texas counties from 2009 to 2015 into logit regression models to estimate the probability that counties 
allow the legal sale of at least some alcohol, as well as the probability that counties held a referendum 
with alcohol-related policy issues on the ballot and, separately, the probability that those issues passed. 
The results indicate that counties are less likely to allow some alcohol sales if they have a high 
percentage of religious adherents and are more likely to allow some alcohol sales if they are highly 
dependent on the food services industry. The amount of taxable property is negatively related to the 
likelihood that counties allow some alcohol sales, perhaps because county governments have less of a 
need to use an alcohol tax as an additional source of revenue. In addition, counties with more taxable 
property are less likely to hold, and subsequently pass, a referendum with an alcohol-related item on 
the ballot. Liberalization of county alcohol laws follows a pattern of spatial diffusion, as counties are 
significantly more likely to hold a referendum and pass an item if their neighbors did so the previous 
year. 
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Department/School: Psychology 
Faculty Supervisor: Christine E. Hughes 
 

EFFECTS OF THE DURATION OF TIMEOUT FROM POSITIVE REINFORCEMENT 
 
Time out (TO) from positive reinforcement was first described by Ferster and Skinner (1957) as a 
signaled extinction period.  Leitenberg (1965) concluded TO from positive reinforcement was an 
aversive event.  In the current study, the punishing effects of different timeout durations on responding 
maintained by positive reinforcement were investigated.  Six pigeons were trained on a random-interval 
(RI) 1-min schedule of food presentation.  Once response rates were stable, the TO phase began.  During 
sessions, pecks still produced reinforcement according to the RI 1-min schedule, but pecks also 
produced a blackout period, in which all lights were turned off and pecks were not reinforced, on 
average every 5 s (i.e., RI 5-s).  Across phases, TO duration was manipulated; each TO duration was in 
effect for 10 sessions, after which baseline conditions were reinstated.  Data indicate that timeout 
punishes behavior relative to baseline and that the increases in duration increase the punishment effect. 
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Poster # 120        Undergraduate student 
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Faculty Supervisor: Len Lecci 
 
TESTING ALTERNATIVES TO JUROR REHABILITATION: KNOWLEDGE AND ATTITUDE CHANGE BUT NOT 

VERDICTS 

Research reveals consistent negative attitudes against the insanity defense, which correlate with gross 
overestimations about its frequency and success (Bloechl et al., 2007) and predict verdict tendencies 
(Skeem & Golding, 2001). In jury selection, negative attitudes can be rehabilitated by the judge in an 
attempt to achieve objectivity, though research shows limited efficacy (e.g., Crocker & Kovera, 2009). 
291 mock jurors (47.1% females, mean age = 34), in an insanity defense trial were randomly assigned to 
either standard rehabilitation, rehabilitation including frequency/success education, or no rehabilitation 
condition. Participants in the altered condition provided the most accurate frequency/success estimates 
and had significantly less negative attitudes post-rehabilitation, but were not more likely to render NGRI 
verdicts. These findings, along with the extant literature, suggest that the rehabilitation of jurors in trials 
involving the insanity defense is difficult when the standard is verdict rendering, and alternative 
approaches to juror rehabilitation should be considered. 
 
Poster # 46        Undergraduate student 
Primary Author: Melinda Lambert 
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Faculty Supervisor: Frederick Scharf 
 

FATTY ACID PROFILES TO SUPPORT FISH TROPHIC ANALYSES IN THE LOWER CAPE FEAR RIVER 

ECOSYSTEM 

Trophic relationships represent an important mechanism by which aquatic communities are structured and 
predatory impacts can be studied.  A constant limitation that occurs during trophic analyses in which stomach 
contents are used to quantify fish diets is the high frequency of prey items recovered in advanced stages of 
digestion that cannot be identified to lower taxonomic levels.  The high number of prey items that are 
categorized broadly as 'Unidentified fish remains' results in considerable information loss.  Recently, several 
molecular approaches useful for quantifying predator diets have emerged.  One of these approaches is the 
use of fatty acid profiles.  Fatty acids are the building blocks of lipids, and once ingested in prey can be 
deposited in the adipose (fatty tissue) of predators with little modification.  Fatty acids are useful indicators 
of diet for three reasons: 1) there are over 70 fatty acids routinely found in marine animals, providing a large 
range of possible combinations in prey; 2) the individual fatty acids in a prey item reflect both its diet and 
some of its own fatty acid synthesis, giving it a unique fatty acid profile, or 'signature'; and 3) fatty acids are 
deposited in the adipose of predators over time, providing a more long-term integration of diet over weeks 
to months.  The first important step in using fatty acids to evaluate predator diets is to quantify the fatty acid 
profiles of potential prey items, in essence creating a prey library specific to the ecosystem of interest.  A 
library of fatty acid signatures for ~20 species common in the lower Cape Fear River ecosystem was 
constructed using gas chromatography.  The unique reference profiles can be utilized in future studies to 
quantify trophic relationships and estimate the impacts of apex predators on community structure and prey 
population dynamics. 
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USE OF VL55 MEDIUM TO CULTURE ANTIBIOTIC-PRODUCING BACTERIA FROM SOIL SAMPLES 

As more pathogens become resistant to current antibiotics, new antibiotics need to be discovered to 
help fight off infectious diseases. One potential source for antibiotic discovery is bacteria themselves.  
However, a reoccurring problem with discovery of antibiotic producing bacteria is the ability to culture 
undiscovered species.  In order to address this issue, a nontraditional base medium, VL55, will be used 
along with various carbon sources to culture rare or novel bacteria.  Soil samples from the Wilmington 
area will be used in this experiment.  Once a sufficient amount of bacterial growth appears, the colonies 
will be tested for antibiotic activity.   If there is evidence of antibiotic activity, such as a zone of inhibition 
in a test-bacteria overlay, then the antibiotic producer will be isolated, identified and subjected to 
further tests using ESKAPE pathogens. 
 
 
 
 
 
Poster # 17        Undergraduate student 
Primary Author: Katharine Lang 
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DETERMINING INITIAL KNOWLEDGE OF UNDERGRADUATE STUDENTS AND WHAT VARIABLES 

INFLUENCE THEIR SELECTION OF ADVANCED PRACTICE HEALTHCARE PROVIDER ROLES 

The purpose of this research study is to learn undergraduate students' knowledge of the nurse 
practitioner (NP) or physician assistant (PA) advanced practice roles and how that knowledge and other 
variables influence their decision to pursue one role versus the other. Specific emphasis was placed on 
student's understanding of the differing models of (or approaches to) care.A mixed-method design was 
used with a purposive sample of undergraduate students enrolled in healthcare pre-requisite courses. A 
researcher-developed online questionnaire and semi-structured interviews captured students' self-
reported knowledge and variables that influenced career selection. Meleis' Transition Theory guided the 
questionnaire development and interview questions. Questionnaire responses are being measured using 
chi square analysis. Analysis of 3 pre-NP and 3 pre-PA students' interviews is being completed using 
rapid analysis methodology. 
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DNA-METHYLATION CHARACTERISTICS OF A DNA MINOR GROOVE ALKYLATOR CONJUGATED TO 

VARIOUS CANCER CELL-TARGETING LIGANDS 

Research in our laboratory is focused on developing novel anti-cancer molecules that can target cancer 
cells overexpressing a particular receptor and can generate cytotoxic N3-methyladenine adducts in 
these targeted cells. We have successfully developed DNA-methylating compounds that can target the 
estrogen receptor, the androgen receptor, the sodium dependent multivitamin transporter and glucose 
transporters by selecting ligands, which can bind to these proteins, and attaching them to a DNA-
methylating moiety that binds to the minor groove of DNA at A/T-rich regions. The choice of cell-
targeting ligand, and the composition of the linker attaching it to the DNA-methylating unit, play a 
crucial role in the ability of the molecules to produce the desired N3-methyladenine adducts. Minor 
changes in the hydrogen bonding ability of the compounds have a significant effect on the ability of the 
molecules to methylate DNA. Two novel molecules were designed with a cyanonilutamide unit, which 
targets androgen-receptor positive cells such as the ones found in prostate cancer. My project is to 
determine whether these new molecules, HNMS and DNMS, cause  cytotoxic 3MeA damage in genomic 
DNA.  The DNA-methylation profiles will be used to draw conclusions regarding the structural features 
of this class of molecules that favor potent DNA-methylation. 
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STUDENTS AND CHARITABLE GIVING: A BEHAVIORAL EXPERIMENT 

This project utilizes a focus group environment in which students were asked for their opinions on an 
advertisement of a charitable organization. Students were asked to donate money to the organization 
and their donation amounts were linked with personal characteristics about them in order to uncover 
relationships between individual characteristics and donations. 
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INFLUENCE OF HIGH IMPACT TEACHING PRACTICES ON STUDENT OUTCOMES 

UNCW has a rich history of allowing students to take their education to the next level by encouraging 
them to explore the practical applications of their major outside of the classroom. The instructors 
guiding these students are prompted to use 8 High Impact Practices (HIPs) designed to ensure the best 
outcomes and achievement for their students. At the conclusion of all applied learning initiatives, 
participating students are required to write a reflection which receive Exploration Beyond the Classroom 
(EBC) scores based off four specific criteria.  In this study, we utilized Canonical Correlation Analysis to 
analyze the correlation between HIPs and EBC scores. Specifically, we want to highlight the HIPs that 
most strongly correlate to scoring higher on EBC question responses. 
 
 
 
 
 
 
Poster # 122        Graduate student 
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STAYING IN PSYCHOLOGICALLY ABUSIVE RELATIONSHIPS: ALCOHOL AS AN AGENT OF EGO DEPLETION 

Alcohol suppresses neural activity in similar brain regions as the effects of ego depletion. Studies of 
alcohol consumption and ego depletion observe inhibition of acts of volition, and the same could be true 
when victims of psychological abuse stay with their partners. This lead to our hypothesis that alcohol 
acts as an agent of ego depletion. This study received 35 female volunteers, ages 21-30. They received 
either alcohol or placebo and responded to a vignette portraying psychological abuse. Results were 
contrary to the hypothesis, but they indicate that the methods used need further testing and 
modification before drawing conclusions. In fact, alcohol may have inhibited acts of volition, just not 
specifically in the context of a psychologically abusive relationship. Further research is necessary to 
determine if alcohol acts as an agent of ego depletion. After this, future research should focus on 
whether alcohol inhibits victims from leaving abusive relationships. 
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Department/School: Biology & Marine Biology 
Faculty Supervisor: Kevin Kiser 
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EFFECTS OF ANTIBIOTIC ACNE MEDICATION ON THE CARRIAGE OF STAPHYLOCOCCUS AUREUS 

Acne vulgaris is a chronic inflammatory condition caused by the Proprionibacterium acnes bacterium 
infecting the sebaceous glands of the skin. This study has been designed to determine whether there is a 
correlation between usage of antibiotic treatment for acne and the carriage rates of Staphylococcus 
aureus in students ages eighteen to twenty-eight. UNCW students were recruited, and requested to 
answer a survey asking about diagnosis of acne vulgaris, and current or previous use of antibiotic 
therapies. Facial, nasal, and throat samples were collected from each participant. Using the ChromAgar 
differential medium, the presence of Staphylococcus aureus was determined by the expression of a pink 
color when streaked and incubated. Part two of the experiment determined if the isolated that 
expressed a positive result for Staphylococcus aureus contained an antibiotic resistance profile. 
Antibiotic sensitivity of isolates were determined with the use of a disk diffusion test. 
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NOVEL MEASUREMENTS IN TOOTHED WHALE BLUBBER SUGGEST THAT SOME BEAKED WHALES HAVE 

IMMENSE ADIPOCYTES 

Unique to marine mammals, blubber is adipose-rich tissue that aids in thermoregulation and buoyancy 
in an aquatic environment. In this study, adipocyte cell size was measured in the blubber of 5 species of 
odontocetes to provide data on the structure of blubber in beaked whales and how it relates to other 
species. Samples were collected from the thoracic blubber of bottlenose dolphins, pygmy sperm whales, 
and three species of beaked whales: Cuvier's beaked whale, Blainville's beaked whale, and Sowerby's 
beaked whale. The blubber samples were divided into three layers. Images of histochemically stained 
blubber sections were examined to determine the area of 100 adipocytes per layer per specimen. The 
beaked whales had significantly larger adipocytes, 2-3 times larger than the other species. Bottlenose 
dolphins had the smallest adipocytes of all odontocetes studied. The reason beaked whales have larger 
adipocytes is unknown, but may be related to lipid content or microvasculature. 
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RICH-TO-LEAN TRANSITIONS: SEPARATE AND COMBINED EFFECTS OF WORK REQUIREMENT AND 

REINFORCEMENT AMOUNT 

Under fixed-ratio (FR)schedules a set amount of responses are required in order to receive 
reinforcement. It has been shown that after obtaining the reinforcement and before beginning the next 
work requirement, it is typical to observe a pause in responding (post-reinforcement pause). When 
transitioning from favorable to unfavorable conditions (i.e., rich-to-lean), these pauses are extended.  
Several methods have been used to manipulate the favorability of the conditions. For example, a smaller 
work requirement is more favorable than a larger work requirement and a larger reinforcer is more 
favorable than a smaller reinforcer. The present study examined the individual and the combined effects 
of work requirement and reinforcer amount in rich-to-lean transitions. Rats responded under multiple 
FR, FR schedules.  The ratios differed which respect to work requirement and/or reinforcer amount. 
These two variables were examined separately and in combination. Both variables affected the post-
reinforcement pause and they did so additively. 
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Primary Author: Madeline Martin 
College/School:  College of Arts and Sciences 
Department/School: World Languages and Cultures 
Faculty Supervisor: Olga Trokhimenko 
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THE PROVERBIAL WORLDS OF HARRY POTTER 

Our research examines the entirety of the Harry Potter series, which shows wide and varied use of 
phraseological material, including proverbs, proverbial expressions, colloquialisms and jargon. A 
preliminary analysis of the first four books and films reveals patterns in distribution of phraseological 
units that appear affected by the character's class, gender, and 'race', or origin. The majority of proverb 
use seems to come from educated authority figures (e.g. Dumbledore, Sirius, narrator), or colloquial, 
casual talk by younger generations (e.g. Ron, Harry, Ron's brothers). Male characters tend to use more 
proverbial phrases and to a different purpose. In addition, less educated characters and those in lower 
social classes tend to use more proverbial expressions. Finally, representatives of so-called minority 
groups (e.g. the Scottish, non-human/part-human magical beings) appear marked by their proverbial 
language. Further research would show if these patterns persist in the final volumes and films of the 
series or change. 
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PRE-EVERGLADES RESTORATION FOODWEB DYNAMICS IN THREE SOUTHWEST FLORIDA BAYS 
 
The development of the Southern Golden Gate Estates and Faka Union Canal system caused significant 
changes to the natural overland sheet flow of water into the Ten Thousand Islands (TTI) region of 
southwest Florida. As part of the Comprehensive Everglades Restoration Plan, the Picayune Strand 
Restoration will alter the flow from the Faka Union Canal. The goal of this SURCA project was to provide 
a baseline dataset of trophic connections within three TTI bays prior to the restoration. We utilized C 
and N isotopes to analyze the source and trophic structure of each of the bays. Carbon and nitrogen 
isotope signatures for samples collected in the three bays from January, April, July, and October 2016 
will be presented. 
 
 
 
Poster # 66        Undergraduate student 
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DELETION AND CHARACTERIZATION OF FJOH_0470, A GENE ENCODING AN RPON ENHANCER BINDING 

PROTEIN IN FLAVOBACTERTERIUM JOHNSONIAE 

Flavobacterium johnsoniae has two cytoplasmic sigma factors, RpoN and RpoD. These factors direct RNA 
polymerase to gene promoters for transcription, and RpoN requires an enhancer binding protein (EBP) 
for stabilization at the promoter site. This research focused on fjoh_0470, which encodes an EBP that 
may be involved in the regulation of an ABC transporter operon that is in close proximity on the genome 
(fjoh_0471-0473) and has a predicted RpoN promoter. We used an allelic exchange system to generate 
an unmarked deletion in fjoh_0470. Regions flanking the gene were amplified by PCR, cloned into a 
suicide vector, and confirmed via colony PCR and restriction digest. The deletion construct (pSAM02) 
was introduced into F. johnsoniae cells via tri-parental conjugation, and a clone carrying the deletion 
was isolated and confirmed by colony PCR. Phenotypic studies did not reveal any differences between 
mutant and wild-type cells. 
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ASHEVILLE, NORTH CAROLINA, A TOURISM AND NON URBAN GROWTH BOUNDARY CITY 

Asheville, North Carolina is a rapidly growing city and metropolitan area in western North Carolina. With 
its rapid expansion a question begs on whether the city is growing in the best way possible. The city is 
being analyzed through the scope of a non-urban growth boundary and tourism combination city and 
several characteristics having to do with land use and value will be studied under this scope. The studies 
goal is to help better understand how a tourism based, non-urban growth boundary city has grown 
based on it's land use and land value characteristics. 
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EXAMINING STUDENT ATHLETES' EXPERIENCES: A QUALITATIVE CASE STUDY 

Student athletes rarely utilize support services available to the general student population (Comeaux & 
Harrison, 2011; Hollis, 2002). Several factors contribute to student athletes' limited use of support 
services, including busy schedules and prioritizing athletics over social engagement and academics. This 
disconnect is problematic because student athletes may not be receiving the support they need to 
succeed both academically and socially, particularly as it relates to career and life skills development 
(Comeaux & Harrison, 2011; Hollis, 2002). The current proposal seeks funding to support research that 
examines UNCW student athletes' engagement with support services on campus. The primary goal is to 
address any gaps that may exist between needs and access to services for student athletes at UNCW. 
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NOVEL ANTIBIOTIC PRODUCING SPECIES OF PSEUDOMONAS IDENTIFIED IN SPHAGNUM MOSS 

MICROBIOME 

Novel antimicrobials are in high demand because of an increased level of selective pressure towards 
antimicrobial resistance and multiple-drug resistance. Sphagnum moss is known to have antimicrobial 
and antiseptic properties; however, the antibiotic properties are unknown. Its microbiome is largely 
uncharacterized, so we cultured bacteria from local sphagnum moss samples to determine whether any 
have antibiotic activity. Bacteria, from local moss samples, were cultured on nutrient agar, and a 
Staphylococcus epidermidis overlay was used to identify zones of inhibition. Potential antibiotic 
producing colonies were isolated and cross-streaked against ESKAPE pathogens, to determine spectrum 
of activity. We identified one isolate, used PCR to amplify the 16S ribosomal DNA, and sent it for 
sequencing. A BLAST identified its genus Pseudomonas, but the species is unknown. Future research 
needs to be done to identify the antibiotic compound being produced and the species of bacteria we 
discovered. 
 
 
 
 
 
 
Poster # 5 (abstract only)      Undergraduate student 
Primary Author: Jason Miller 
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COUNTY ANALYSIS OF INCOME INEQUALITY 

Income inequality has become an extremely important topic in recent economic research. In this paper, 
I follow the methodology of Castells-Quintana, Ramos, and Royuela (2015) as a base for my research. I 
use a U.S. based, county level dataset to conduct my analysis of income inequality. My sample period 
runs from 2005 to 2015. I find that the percent of the population employed in the job sectors of 
construction, tradable goods, and technology are associated with decreased income inequality.  I also 
find that as the median income in a particular county increases, income inequality also increases. 
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PLANT GROWTH REGULATORS MAY MITIGATE HEAT STRESS RESPONSE IN ZEA MAYS  

Plant growth regulators (PGR) play an influential role in a plant's stress response mechanism by 

interacting with specific genes implicated in heat stress. In this study, we investigated the effects of 

several PGR compounds on the B73 population of Zea mays and evaluated both phenotypic and 

genotypic evidence to determine if the differences observed between normal temperature and heat 

stressed environments were significant. A full factorial generalized regression model was fit to each 

response element according to the overall distribution of the trait data to determine which PGR 

interactions were significant. Differences in gene expression were evaluated by comparing the 

fluorescence levels of two genes; across_IRE_exon and bzip60exon1_2. Fluorescence data was obtained 

using a simplex RT-qPCR assay with TaqMan probes specific to each genomic block of DNA. A standard 

curve for each gene was generated in order to compare gene expression levels in RNA samples collected 

during experimental conditions.  
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BEHAVIOR MODIFICATION IN A BELIZE SCHOOL SETTING 

This study will focus on the area of behavior management in a classroom setting in Belize, Central 
America. Strategies will be used throughout the study to reward for student modified behavior. 
Students will be given the opportunity to take a leadership role within the classroom rather than 
concrete rewards. The system of having reinforcers being classroom roles motivates students to 
maintain the desired behavior as their reward and supports them in fulfilling an important classroom 
role. The use of classroom roles makes students accountable for completing a task benefiting the school 
and their peers. This role puts students in leadership positions and focuses their attention on desirable 
behavior. Schools in Belize and the United States can incorporate this classroom management strategy 
as they currently implement Schoolwide Positive Behavioral Intervention Supports. This strategy can be 
utilized as a universal classroom management strategy as it does not require funds for implementation. 
Students from various backgrounds will come together to form a classroom community where each is 
held accountable to a role that helps maintain its environment. 
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THE USE OF HISTORIC SITES IN K-12 CLASSROOMS: A LOOK AT THE PRACTICES THAT ENSURE THE 

EFFECTIVE OPTIMIZATION OF HISTORIC SITES FOR FIELD TRIPS 

Historic sites have long been a popular destination for school field trips, but with the increasing focus on 
testing and lack of financial resources leading to a newfound reliance on virtual field trips, it is of the 
utmost importance that each field trip to a historic site is an engaging learning opportunity for students 
of all ages. The purpose of this research project is to aid teachers and historic sites in ensuring that the 
sites are being used to their full potential for the optimal academic benefit of students. This project 
consists of three main research components: (1) a survey of Coastal Carolina K-12 educators regarding 
their experiences planning, during, and post field trips, (2) an analysis of the U.S.S. North Carolina and 
U.S.S. Yorktown at Patriot's Point websites and their online offerings for teachers, and (3) a tour 
comparison of the U.S.S. North Carolina and U.S.S. Yorktown. Findings allow educators to review the 
various offerings by historic sites in the Coastal Carolina area and, in turn, historic site staff can examine 
the desires and challenges K-12 educators face when planning and executing field trips to historic sites 
that are defined throughout the presented research. 
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WALSH AVERAGES AND RUNS TEST FOR RANDOMNESS 

Many statistical inferences are valid only when the data are a sample or samples of independent 
(random) observations. So how can you tell if a set of observations occurred at random? In 
nonparametric statistics we use the runs test to test for randomness. Also, in nonparametric statistics, 
calculating confidence intervals is not always as simple as a following a formula. For the Wilcoxon 
signed-rank test in particular, we can use the Walsh averages to calculate the test statistic 'S' for the 
given null hypothesis and to obtain the confidence limits for the population mean or median. 
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THE IMPACT OF SUPERVISOR USE OF HUMOR ON STUDENT ATTITUDES IN THE WORKPLACE 

In the workplace, individuals are often confronted with a variety of social situations. One fairly common 

social interaction is the use of jokes or humor to amuse colleagues. However, the use of humor in the 

workplace is still a fairly new area of study, and discovering how students respond in the workplace 

provides even more questions. This research investigates how supervisors' use of humor in the 

workplace correlates and impacts employee attitudes. Humor will be evaluated as a four-dimensional 

construct developed by Martin and colleagues. Respondent sense of humor, supervisor favorability, job 

satisfaction, organizational pride, organizational commitment, self-esteem, and various demographics 

will be assessed. Data will be collected using an online survey. Correlations and regressions will be 

organized in order to analyze data. Interviews will also be conducted with student leaders to draw 

conclusions on possible causal factors. 
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INVESTIGATING THE RELATIONSHIP BETWEEN PARKINSON'S DISEASE AND ENVIRONMENTAL AND 

SOCIOECONOMIC VARIABLES 

Parkinson's disease (PD) is a neurodegenerative disease with unknown causes although research 
indicates a relationship with socioeconomic and environmental characteristics. This project uses ArcGIS 
spatial statistics and geospatial models to investigate the relationships between the rate of PD with 
environmental characteristics, social characteristics, and treatment center accessibility using countywide 
data for the continental United States. Preliminary results indicate: 1) the upper Midwest has the largest 
geographic extent and a highly significantly cluster of PD, 2) significant clustering in all independent 
variables at local, regional and national scales, 3) the percent white population is directly related to the 
PD death rate, and 4) the population over age 65 is directly related to PD death rate with exceptions in 
Arizona and Florida where there is lower PD and higher older population. Results can be used to identify 
critical underserved hot spots for treatment rather than relying on the existing DBS treatment centers. 
 
 
 
 
 



 
40 

 

Poster # 75        Undergraduate student 
Primary Author: Willow Patten 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Troy Alphin 
 

THE COMPOSITION OF MEIOFAUNA COMMUNITIES IN SHALLOW TROPICAL SEAGRASS BEDS AND 

ADJACENT SAND FLATS (TURNEFFE ATOLL, BELIZE) 

Tropical seagrass beds are highly productive habitats that support diverse assemblages of organisms, 
both above and below the sediment. By promoting sedimentation, seagrasses act as important 
ecosystem engineers, providing structure and food sources for the communities of meiofauna living 
below. Because of their unique characteristics, seagrass habitats sometimes support different 
meiofauna communities than those of adjacent unvegetated sand beds. The purpose of this study is to 
characterize differences in meiofauna density and diversity between sediments collected in seagrass and 
adjacent sand bed habitats on Turneffe Atoll in Belize. This study also aims to determine if differences in 
local seagrass species or environmental variables such as water depth, sediment grain size, and percent 
total organic matter correlate with differences in meiofauna community structure. Results are expected 
to show significant differences in the densities of some taxa between the two habitat types, and that 
environmental factors might correlate with these differences. 
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EXPLORING GENRE AT THE INTERSECTION OF POETRY AND SCIENCE 

This project examines the intersection of science and poetry, specifically, the relationship between 
'pataphysics, the science of imaginary solutions, and contemporary poetry. 'Pataphysics challenges the 
rules about what constitutes facts, truth, and reality, making it especially useful to poets who often act 
as philosophers, explorers, and epistemologists. 'Pataphysical poetry juxtaposes imaginary constructs 
with factual information which creates a more dynamic and innovative poetry. Here, I analyze poetry by 
Amy Catanzano, Christian Bök, and Adam Dickinson, all of whom explicitly claim the influence of 
'pataphysics in their critical commentaries and interviews. I identify the semantic, syntactic, and 
pragmatic commonalities which will determine if a genre of 'pataphysical poetry can in fact be 
formulated. Exploring the possibility of a genre for 'pataphysical poetry will contribute to recent 
scholarship about how poets appropriate scientific knowledge, use scientific modes of inquiry, and how 
poetry can function as a science. 
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GENDER AND THE DECISION TO RUN FOR POLITICAL OFFICE: AN EXAMINATION OF TWO POOLS OF 

POTENTIAL CANDIDATES 

In this study, we use this research to test several hypotheses using two unique pools of potential 
candidates representing both ends of the ambition pipeline. First, we look at a student sample to 
analyze their willingness to consider political office in the future. Second, we examine new data on 
potential candidates for US Senate primary elections. Specifically, we aim to learn how gender 
conditions the decision to run for office and whether its impact changes from the early stage (i.e., the 
student sample) to the later stage of the ambition pipeline (i.e., political elites). This research has a 
number of normative implications for the level of choice and competition in elections and the overall 
quality of representation afforded to the public. In the end, we find the impact of gender lessens as 
potential candidates progress through the pipeline, however, its impact does not disappear. 
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ZIKA IN RURAL GUATEMALA: CONDOM STIGMATIZATION AND THE EMBODIMENT OF RISK 

The reemergence and mutation of Zika virus has been linked to an increased rate of miscarriages, 
stillbirths, microcephaly, and associated neurological deficits. As part of this outbreak, the CDC and 
WHO recommended decreasing exposure to mosquitos and using condoms to prevent sexual 
transmission. However, these recommendations pose significant challenges to communities with 
insufficient health education infrastructure and taboos surrounding condom use. In this study we 
identify gaps in public health education regarding Zika in a rural, low literacy population in Escuintla, 
Guatemala. 
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ANTIBIOTIC DISCOVERY: THE INHIBITORY CHARACTERISTICS OF GENETICALLY IDENTIFIED SOIL 

BACTERIA ISOLATES AGAINST ESKAPE PATHOGENS 

Bacterial pathogens have developed resistances towards known antibiotics from constant misuse and 
overuse. This arising problem is currently being addressed by searching for antibiotic producing bacteria 
in sediment samples from environments with an abundant water source. The goal of antibiotic discovery 
consists of identifying unique species of bacteria that inhibit the growth of ESKAPE pathogens and 
isolating potentially novel antibiotics. Six bacterial isolates, Arthrobacter nicotinovorans, Streptomyces 
gelaticus, Paenibacillus chitinolytis, Pseudomonas savastonoi, Bacillus pseudomycoides and a currently 
unidentified isolate have been retrieved from an aquatic environment, from an anthill and an Indian 
Hawthorn shrub within the Eastern North Carolina region. Disc diffusion assays with cell-free ethyl 
acetate extracts will provide substantial evidence for the supernatant to yield components produced by 
the bacteria to be analyzed and characterized for clinical testing. 
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THE ABILITY OF JAK/STAT PATHWAY INHIBITORS TO DECREASE SPECIFIC HOST INFLAMMATORY 

CYTOKINES 

Horses infected with equine herpesvirus type 1 (EHV-1) can suffer from severe respiratory infections, 
abortigenic disease as well as neurological disease due to extreme inflammation. Identifying specific 
pro-inflammatory cytokines in endothelial cells that are elicited by EHV-1 may provide more insight into 
the factors that contribute to the immunopathology observed post infection. These inflammatory 
cytokines may also serve as molecular targets for disease intervention. The ability of JAK/STAT pathway 
inhibitors to decrease specific host inflammatory cytokines that are known to be highly expressed post 
infection would hypothetically decrease host symptoms associated with EHV-1 infection. In this study, 
the ability of the JAK-STAT inhibitor, AG-490, to decrease the expression of cytokines CXCL9, 10 and 11 
in equine endothelial cells infected with EHV-1 was examined. Cells were treated with AG-490 or left un-
treated for 24 hours followed by EHV-1 infection. Four hours post-infection, the amount of cytokine 
transcripts were measured. 
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A CROSS-CULTURAL COMPARISON IN SOCIAL COGNITION BETWEEN HISPANICS AND NON-HISPANICS 

Statement of the problem:Social cognition is the interaction between social and cognitive processes as it 
relates to the way individuals process, store, and apply information about others. A popular interpretation of 
social cognition is Theory of Mind (ToM), which addresses the concept of identifying one's mental state and 
the mental state of others. Baron-Cohen and colleagues developed the Reading the Mind in the Eyes Test 
(RMET) to assess social cognition. The adaptability of the revised RMET has been criticized as the images of 
the 36-item test depict only Caucasian eyes. Using the Reading the Mind in the Eyes Test (RMET) the present 
study explores whether the race of the actors (stimulus) has an influence on the performance of RMET in a 
Hispanic and non-Hispanic population.Subjects: This study is part of a larger study using EMBRACED battery. 
The goal sample is 480 participants to ensure statistical power of all comparisons. Sample is composed by 
both Hispanic and non-Hispanic healthy participants aged 18-85, both males and females, and with different 
educational levels.Procedure: The EMBRACED battery assesses eight different domains: attention, executive 
functions, language, memory, motor, orientation, perception, and social cognition. Participants are also 
asked to complete a demographic questionnaire which includes a series of acculturation questions. In 
addition, participants will be administered a post-test questionnaire assessing their subjective experience 
with RMET.Results: At present, beta testing is proceeding. We predict that Hispanics will score lower than 
non-Hispanics on the RMET. However, Hispanics who identify themselves as less acculturated to the United 
States will score the lowest.Conclusions: These findings will help determine whether the RMET is an adaptive 
social cognition measure across various cultures for neuropsychological testing. 
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AFFLICTED AND ARRESTED: LEPROSY AS A VEHICLE FOR ASSIMILATION OF WESTERN AUSTRALIAN 

ABORIGINES 

In the early-mid twentieth century, the Western Australian government responded to epidemic leprosy 
among aborigines by aggressively dismantling their culture and forcibly assimilating them into white 
Australian society. Leprosy was considered an aboriginal disease- it was associated with uncleanliness and a 
lack of civilization, and as leprosy had never existed in Western Australia before about 1890, aborigines had 
little to no resistance to the disease. When leprosy became epidemic among aborigines in the 1930s, medical 
patrols surveyed aboriginal communities throughout northwestern Australia, capturing those who exhibited 
signs of leprosy. This alone was devastating- every part of aboriginal culture and religion was based on a deep 
connection to the land. To leave one's ancestral land was unthinkable. The captured aborigines were 
quarantined in leprosy hospitals called leprosariums. Inside, aboriginal children were separated from their 
parents, aborigines were given a Christian education, and they were expected to assimilate into white 
Australian society. 
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NEUROCOGNITIVE FACTORS RELATED TO PTSD SYMPTOMS AND EMOTION REGULATION 

Previous research has found that automatic emotion regulation (AER) is prevalent in daily life and can be 
useful in reducing negative emotions. Studies have also found that post-traumatic stress disorder (PTSD) 
is associated with deficits in AER. The current study focused on examining AER as it relates to trauma 
symptoms, which are closely linked to PTSD, by measuring event-related potentials (ERPs) during a cued 
Go/NoGo task. Twenty-two healthy volunteers completed the task. During the task, ERPs were 
measured at two mid-line electrode sites (Fz and Cz) while participants were presented stimuli 
consisting of a validated and standardized range of male and female faces with a positive, negative, or 
neutral valence. Analysis of variance (ANOVA) was used to examine differences in trauma symptoms at 
each of the electrode sites for each emotion valence. Examining the ways in which brain function and 
emotion regulated cognitions are related to trauma symptoms may help us identify the neurocognitive 
mechanisms involved in PTSD and other trauma-related disorders. 
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IMPACTS OF MARINE PLASTICS ON A MID-TROPHIC LEVEL ESTUARINE FISH (MENIDIA SPECIES) 

The environmental impact of marine plastic debris continues to increase, and it is predicted that by the 
year 2050 there will be more plastic than fish in the oceans. Plastic debris can harm marine organism via 
multiple mechanisms, such as the adsorption of toxic chemicals which are transferred to the organism, 
or by physical injury induced by hard, often sharp, plastic fragments. Previous studies have determined 
that estuarine fish such as Menidia beryllina (Inland silverside) will ingest microplastics (<5 mm) via 
trophic transfer (from prey) in a laboratory setting. This plastic ingestion by silversides appears to lead to 
physical blockage of their digestive tracts. The current study is examining whether wild silversides ingest 
plastic debris in their natural habitat. The digestive tracts of fish collected from several locations in the 
Cape Fear region were processed to separate organic from synthetic materials (e.g. plastic particles). 
Remaining particles were stained with plastic selective dye and found to fluoresce under a confocal 
microscope. Samples will now undergo Ramen spectroscopy to both confirm the presence of plastics 
and to determine the type of plastic if they are found. We hypothesize that wild silversides will have 
ingested microplastic particles, given the predominance of this type of debris in estuaries and oceans. 
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BIRD DIVERSITY AT WILDSUMACO WILDLIFE REFUGE, ECUADOR 

Ecuador is home to a staggering array of birds. In an area, roughly equal to that of Nevada, nearly 1600 
species of birds can be found. To put that number into perspective, only 914 species can be found in 
Canada, Alaska, and the contiguous 48 states. The area of Ecuador examined for these graphs is a 
birders paradise called Wildsumaco. This wildlife refuge is located on the foothills of Sumaco volcano on 
the eastern limits of the Andes mountain range. The elevation of this reserve is below cloud forest level, 
yet still montane, which allows species from both lower and higher elevation ecosystems to be seen. 
This wildlife preserve, totaling about two square miles, has yielded sightings of 524 birds. This level of 
species richness is found in very few places across the globe. 
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FOLLOWING THE HERD VS. CHASING THE LEADER 

Previous literature has shown two different behavioral aspects of economic forecasters: herding and 
chasing a 'top performer'. Gallo, Granger, and Jeon (2002) argue that forecasters tend to cluster their 
forecasts together as the data release date becomes near. On the other hand, Bernhardt, Campello, and 
Kutsoati (2006) argue that forecasters follow a leader in attempt to produce the most accurate 
forecasts. In this paper, I examine the magnitude of an individual's change in forecast and investigate 
how the individual changes their forecast depending on the consensus forecast and 'top performer' 
forecast. To conduct my analysis, I use the Wall Street Journal survey of economic forecasters. Using a 
model that tests following the herd versus chasing the top performer, the results suggest that individual 
forecasters change their forecasts to follow both consensus and top performers. In addition, I find that 
individual forecasts are more influenced by top performers than consensus. 
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ASSESSING THE ONCOLYTIC POTENTIAL OF EQUINE HERPESVIRUS 1 (EHV-1) FOR U2OS, A HUMAN 

OSTEOSARCOMA 

Previous work conducted in the Frampton laboratory showed that equine herpesvirus type 1 (EHV-1) 

infects and lyses human glioblastoma multiforme (GBM) brain cancer cells. For the current project, we 

hypothesized that EHV-1 can infect other cancer cell types including human osteosarcoma (U2OS) bone 

cancer cells. Preliminary results showed that EHV-1 was able to infect U2OS cells albeit at low levels 

compared to GBM cells. Currently, we are examining whether EHV-1 infection can be increased by altering 

the expression of the CD40 receptor in U2OS cells as previous work revealed a positive correlation 

between infection and CD40 expression in GBM cells. Two U2OS cell lines are being generated: one with 

CD40 overexpression (CD40High) and another with the CD40 gene knocked out (CD40KO). It is anticipated 

that the CD40High cells will show increased susceptibility to infection while the CD40KO cells will be more 

resistant to infection compared to the parental U2OS cells.  
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ANALYSIS OF BOTTLENOSE DOLPHIN (TURSIOPS TRUNCATUS) STRANDINGS IN NORTH CAROLINA 

DURING THE 2013-2015 MID-ATLANTIC MORBILLIVIRUS UNUSUAL MORTALITY EVENT 

From 2013-2015 along the US-Atlantic coast, bottlenose dolphins (Tursiops truncatus) experienced an 
Unusual Mortality Event (UME) attributed to Morbillivirus. This study utilized Level A reports to 
investigate North Carolina stranding patterns during this UME from August 2013-July 2014(peak 
mortality period in NC) and compared them to the five-year period prior, and the two-year period post-
UME. We analyzed temporal stranding patterns and life history characteristics of dolphins stranded 
across the three periods. During the UME, strandings peaked in August-December (59% of total) while 
peak mortality pre-(51%) and post-UME (53%) occurred March-May. The strandings sex ratio did not 
differ across periods, but demographic patterns varied. During the UME, perinates represented 5% of 
strandings as compared to 30% pre- and 19% post-UME. The largest difference in female and male 
strandings occurred between 171-250cm and 231-290cm individuals respectively. Temporal and 
demographic patterns of strandings differed across periods suggesting potential increased susceptibility 
to specific groups. 
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DISTINCT PERSONALITY TYPES IN LITTORARIA IRRORATA AND THE IMPLICATIONS FOR PREDATOR 

ESCAPE BEHAVIOR 

This study was conducted to determine if periwinkle snails (Littoraria irrorata) exhibit individual 
personality types, and whether these behaviors vary in the presence of a predator. Personality types of 
25 snails were determined using outdoor mesocosms. To do so, three randomly selected snails were 
placed in the center of a bucket containing three centimeters of seawater. Every 5 minutes, for a total 
15 minutes, the height of each snail was recorded. To test whether individuals exhibited consistent 
behaviors (in this case, maximal height climbed) across multiple trials, each trial was repeated 5 times 
for each snail. To test behavior exhibited in presence of a predator, experimental trials were run as 
described above, with the inclusion of a blue crab. It was found that periwinkle snails do have distinct 
personalities with significant repeatability. However, personality behavior and repeatability in crab 
treatments was not detected in these experiments. 
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STRATEGIES IN SOCIAL MEDIA MARKETING FOR HIGHER EDUCATION: AN EMPIRICAL CASE STUDY TO 

PROMOTE DEPARTMENTAL GRADUATE ENROLLMENT 

This study investigates and analyzes the current social media marketing techniques employed by the 
English Department of the University of North Carolina at Wilmington. The analysis revealed which 
social media marketing methods were absent in generating higher audience engagement (e.g. shares, 
comments, likes) to promote departmental graduate enrollment. This study addresses and solves 
university faculty concerns in static departmental graduate enrollment rates. After an analysis of 
qualitative and quantitative research of the university's present social media, an empirical study was 
conducted. The study deduced that new social media channels (e.g. Instagram) and a social media 
marketing and management dashboard (e.g. Hootsuite) be implemented to increase brand awareness 
and consolidate maintenance, respectfully. The findings of this study can enable higher education 
institutions to better reach and engage with students to promote graduation enrollment. 
 
 
 



 
48 

 

 
Poster # 39        Undergraduate student 
Primary Author: Carly Scarborough 
College/School:  College of Arts and Sciences 
Department/School: Biology & Marine Biology 
Faculty Supervisor: Arthur Frampton 
Health-related 
 

CD40 AS A POTENTIAL ENTRY RECEPTOR FOR EHV-1 

The purpose of this study is to research how the introduction of CD40 into human glioma cells may 
mediate infection of EHV-1 as compared to parental (non-transfected) human glioma cells (HS683s). 
CD40 is a protein that has been found to be essential in mediating a variety of immune and 
inflammatory responses and could potentially aid viral entry of equine herpesvirus type 1 (EHV-1). This 
virus has previously been shown to infect, replicate in, and lyse human cancer cells and is currently 
being developed as an oncolytic vector. I hypothesize that cancer cells that express high levels of the 
CD40 receptor will be readily infected with EHV-1 and cells that express little or no CD40 will be highly 
resistant to infection. If CD40 is in fact aiding in viral entry, EHV-1 will be able to replicate and induce 
apoptosis in the transfected human cancer cells more effectively than the cells that do not contain the 
potential receptor. 
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APPLICATIONS OF FOURIER TRANSFORMS IN QUANTUM MECHANICS & DIFFRACTION THEORY 

There are several different applications of Fourier Transforms in Mathematics and Physics.  Two of the 
most critical applications are uses in wave functions in quantum mechanics and diffraction theory. For 
quantum mechanics, we will use the transform to show how a function of space can be transformed to 
find a probability of the momentum and vice versa. Given a certain function of space, we can compute 
the transform to find a sum of sinusoidal functions that can represent the function in another way.  We 
will then show how the probability of position/momentum of a particle and the intensity distribution of 
light is proportional to the absolute value of the Transform squared.  We will also take into 
consideration how uncertainty principles becomes critical when computing these values and elaborating 
on the connection between the Fraunhofer diffraction pattern and the spatial Fourier transform of the 
electric field. 
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MATHEMATICAL ANALYSIS OF EUROPEAN STARLING POPULATION CONTROL AND ECONOMIC 

IMPACTS IN NORTH CAROLINA 

The Sturnus vulgaris, otherwise known as the European Starling, is an invasive bird species introduced to 
North America in the early 1890's. Since then, the species has spread rapidly across the continent due to 
its ability to adapt quickly to a new environment, and has become both an environmental and economic 
hazard in the United States. In order to understand and control the population, the trend in population 
dynamics are studied and fitted into a logistic model to estimate the species' population characteristics 
and limit. Afterwards, the economic impacts of the species are estimated in order to determine the best 
cost-effective control method. Our purpose of conducting research on the European Starling is to learn 
about population trends and utilize this knowledge to predict future population numbers and most 
importantly, find effective ways to manage the population's growth and cut back on economic losses in 
various industries. 
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MEASURING PHYSIOLOGICAL RESPONSE IN SEA TURTLES FOLLOWING CAPTURE IN THE RECREATIONAL 

HOOK-AND-LINE FISHERY 

The purpose of this study was to measure the physiological ramifications that the critically endangered 
Kemp's ridley sea turtle (Lepidochelys kempii) experiences following interactions with recreational 
fishing gear. Virginia Aquarium Stranding Response Program (VAQS) personnel obtained and provided 
blood samples for this study from a subset of Kemp's ridley turtles (n=8) landed by hook-and-line at 
recreational fishing piers from 2014 to 2015. All turtles were taken to the VAQS facility for further 
examination and another blood sample was obtained just prior to release. A repeated measures analysis 
was conducted to investigate the differences in blood biochemistry for individual Kemp's ridley turtles at 
time of recreational hook-and-line capture and prior to release from the VAQS rehabilitation facility. 
Hematocrit, glucose, enzymes, ions, and blood gases were analyzed using individual turtles as their own 
control to determine if the turtles experienced physiological disturbances as a result of recreational 
hook-and-line capture. 
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IMPROVEMENT OF RESPIRATORY SYMPTOMS IN EXCLUSIVE ELECTRONIC CIGARETTE USERS (VAPERS) 

WHO PREVIOUSLY SMOKED TOBACCO CIGARETTES 

Common smoking-associated respiratory symptoms include persistent cough, congestion, wheezing, 
burning sensation in lungs, chest pain and shortness of breath. It is unclear whether switching from 
tobacco cigarettes to electronic cigarettes (vaping) is associated with significant improvement of these 
symptoms. We hypothesized that heavy cigarette smokers, in particular, would experience substantial 
respiratory symptom relief upon switching to vaping. This hypothesis was investigated using a cross-
sectional survey of former smokers that now vape exclusively. Among our participants, 93% attributed 
at least one of these 6 respiratory symptoms to their smoking or vaping habit. Shortness of breath and 
persistent cough were most frequent (occurring in 77% and 74% of participants, respectively). Over 95% 
of participants reported improvement of their symptoms after switching from tobacco to electronic 
cigarettes. These observations did not differ between former heavy and light smokers. We conclude 
there is strong evidence that switching from smoking to vaping improves respiratory symptoms. 
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ESTIMATING EFFECTS OF LARGE-SCALE ECOSYSTEM PERTURBATIONS ON ECOSYSTEM METABOLISM IN 

THE CAPE FEAR RIVER ESTUARY 

The metabolic balance between net autotrophy and net heterotrophy in estuarine systems is mediated 
by source-sink dynamics of allochthonous inputs of organic matter. Large-scale ecosystem 
perturbations, such as hurricanes, can offset this balance by adding labile carbon and inorganic 
nutrients. Hurricane Matthew provided an opportunity to study the source-sink dynamics and microbial 
responses to an ecosystem perturbation in the Cape Fear River estuary. Dissolved organic carbon (DOC), 
dissolved nutrients, bacterial respiration, and bacterial production were measured in samples from the 
Black River and River Road Park. Samples were collected weekly in the month following Hurricane 
Matthew.  Results suggest that an influx of nutrients and organic carbon primes the microbial loop by 
stimulating microbial metabolism. Increases in respiration were greater than production, driving the 
system to severe net heterotrophy and a short-term hypoxia event. Predictions of an increased 
frequency and severity of hurricanes could ultimately contribute to net heterotrophy in global oceans. 
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THE EFFECTS OF SPONGE EXTRACTS ON THE EFFECTIVENESS OF MARINE ANTIFOULING PAINT 

Marine biofouling is a persistent and costly problem around the world.  Current effective antifouling 
procedures use metals that are harmful to and persistent in the environment.  There are numerous 
possibilities for a natural antifouling compound to be harvested from sessile marine organisms, including 
sponges.  The present study mixed crude organic extracts of two species of sponges, Agelas clathrods 
and Mycale laevis, with polyurethane paint.  This mixture was then painted on plates and put into the 
water for 51 days.  The total percent area coverage, the number of barnacles, the number of hydroids, 
and the number of bryozoans were measured for each day.  Results, using a repeated measures analysis, 
showed that both mixtures were able to repel barnacle settlement, but may promote the growth of 
algae and hydroids. Sponge extracts could possibly be used as a booster in current antifouling paint so 
that the level of harmful chemicals can be decreased. 
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DIMORPHOUS EXPRESSION OF EMOTION MODERATES AGGRESSIVE RESPONSES TO PROVOCATION 

AMONG MALES, BUT NOT FEMALES 

It has been assumed that events of a particular nature are associated with a singular valence of emotion; 
however, some situations can actually result in two (opposing) expressive behaviors, known as 
dimorphous expression of emotion. This phenomenon may be the result of experiences of emotional 
overload in which expressing emotion dimorphously regulates such overwhelming effects. Researchers 
have studied the effect of a positive stimulus that evoked dimorphous expression of emotion. The 
current study sought to examine the opposite. Based on previous research, a negative stimulus (i.e. 
anger provocation) should also produce dimorphous expression of emotion, and among such people, 
the association between anger provocation and aggression should be weaker compared to those who 
do not express emotions dimorphously. The results showed participants did express emotions 
dimorphously, and males who did so were less aggressive after having been provoked to anger, but not 
females. The current study provides implications for moderating aggressive responses to anger 
provocation, particularly in males. 
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SHAKESPEARE & AUTISM 

Autism spectrum disorder (ASD) refers to the range of symptoms that people with autism may have.  
Currently, there is no cure for ASD, but there are activities that can improve the quality of life for 
individuals on the spectrum.  Shakespeare and Autism is a series of games involving Shakespeare's plays 
that are tailored to children with ASD which foster an environment where those with ASD and the 
Neuro-typical can learn from and appreciate one another. The work empowers children and allows 
actors to tap deeper into their imaginations. The benefits are many; actors improve their skill-sets and 
then deep connections are made between the actors and those on the spectrum. Our poster will explain 
the Shakespeare and Autism games we presented as part of a workshop at the South Eastern Theatre 
Convention (SETC), why the games are effective, and the importance of spreading this work to other 
communities. 
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USING NDVI TO FIND COFFEE FARMS 

I worked on this project with a team from Université Chrétienne Bilingue du Congo (UCBC), a university 
in northeastern Democratic Republic of Congo. The goals of my project were to create a map of known 
coffee farms using GPS points, and then I used that map to run an NDVI to find any other coffee farms in 
the area. All of this information will be used by investors to determine where they should use their 
money to improve the coffee industry in Congo. 
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THE CAMERA ADDS TEN YEARS: ANALYZING TELEVISED MEDIA AS A NARRATIVE DEVICE IN THE DARK 

KNIGHT RETURNS 

The purpose of this paper is to analyze the role of news and television media as narrative devices in The 
Dark Knight Returns (hereafter referred to as DKR).  Specifically, I am interested in exploring three 
conceptions of media as it appears in DKR via the narrative paradigm:  how Miller employs panels of 
newscasters and media personalities to advance the plot; how media constructs reality for the 
characters in the graphic novel; and how Miller's depiction of the media as sensationalist and misleading 
is meant not only to lampoon contemporary American media, but also the ways in which American 
society is influenced and shaped by the media. 
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THE IMPACT OF BLACK VICTIM STEREOTYPICALITY AND EMPATHY ON THREAT PERCEPTIONS IN A CASE 

OF WHITE POLICE INTERRACIAL VIOLENCE 

A number of recent White police interracial violence altercations captured on video has called attention 
to the use of lethal force by police officers. The current standard set forth by the U.S. Supreme Court 
states that lethal force is permissible when the police officer feels sufficiently 'threated' of physical harm 
or death. Naturally, there is considerable variance in victim threat perceptions and the factors affecting 
these perceptions. The present study examines how empathic responding interacts with Black victim 
stereotypicality to influence threat perceptions. Participants read a case involving White police 
interracial violence where the Black victim was portrayed as stereotypical, counter-stereotypical, or 
neutral. Participants reporting high victim empathy had low threat perceptions regardless of victim 
stereotypicality. However, for participants with low victim empathy threat was directly related to 
stereotypicality and highest when stereotypical. The results provide insight into factors influencing 
threat perception and their implications. 
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FEMINIST THEORY: THE MISSING LINK IN ARCHAEOLOGY 

Historically, archaeology has been viewed in an androcentric way.  Minorities, including women, have 
been essentially invisible. Therefore, the missing link of the feminist view lends itself to telling their 
stories.  The purpose of this presentation is to describe key findings of prominent researchers 
addressing gender issues in the field from both anthropological and geographical perspectives.  Key 
findings by Deagan (1974, 1983), recognized the importance of gender while studying the Spanish 
colonies. The archaeologist introduced the St. Augustine Pattern, conveying a new way of thinking in 
relation to analyzing mixed race populations.  Additionally, Conkey (1985), heralded as a pioneer in 
gender archaeology and feminist anthropology, created a paradigm shift in archaeological 
interpretation.  Furthermore, the groundbreaking research of Spector (1980), pushed the envelope of 
the feminist perspective through the study of the Dakota people in Little Rapids, Minnesota.  Concluding 
knowledge of current views, recognition the importance of feminist perspective, understanding the 
significance of the 'unheard' voices and stories, and elimination of stereotypes. 
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RECOMBINANT EHV-1 VACCINE DEVELOPMENT WITH DELETION IN DNA POLYMERASE 

The goal of this project is to generate a novel equine herpesvirus type 1 (EHV-1) vaccine that contains a 
deletion within the viral DNA polymerase (DNA Pol) gene. There is currently no effective vaccine for the 
neurologic disease, equine herpesvirus myeloencephalopathy (EHM). To generate a DNA POL knockout 
vaccine (EHV-1∆POL), a cell line that constitutively expresses EHV-1 DNA polymerase was first 
generated. Since the EHV-1 DNA POL is expected to be required for EHV-1 replication and production of 
new virus particles, this DNA Pol cell line is critical as it will allow for replication of new EHV-1∆POL 
vaccine virus genomes by providing the DNA Pol protein in trans. The insertion of LacZ will prevent the 
viral DNA polymerase gene from being expressed from the viral genome. An EHV-1 recombinant virus 
with a deletion in its DNA polymerase is an optimal beginning to the development of an effective 
vaccine for EHV-1. 
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IS THERE DIFFERENTIAL MORTALITY IN CAGED VS. UNCAGED SPAT OF THE EASTERN OYSTER, 

CRASSOSTREA VIRGINICA? 

Oysters, like many marine invertebrates, have a relatively long pelagic larval stage. It is often assumed 
that oyster larvae are dispersed long distances by currents, facilitating large-scale connectivity among 
habitat patches but limiting the degree to which a single patch replenishes itself with locally produced 
larvae. Previous work in this species has shown, however, that localized aggregations of kin are found 
within individual reef patches. To elucidate the processes involved in generating aggregations, we 
investigate patterns of genetic diversity and kinship within recent larval settlers over the course of the 
reproductive season. Specifically, we compare patterns of genetic diversity between spat settling on 
caged vs. uncaged tiles. There is increasing evidence that post-settlement mortality is non-random and 
potentially predation-dependent, with larvae from some populations surviving better than others. Only 
larvae that survive contribute to replenishment, so such selective mortality may shift the realized 
population connectivity among populations. 
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HOPFIELD NEURAL NETWORKS FOR SOLVING HASHI LOGIC PUZZLES 

Neural networks have been shown to provide the capability of solving optimization problems given a 
well-defined set of constraints by considering the weighted connections between neurons. In particular, 
Hopfield networks, the type of network utilized in this study, employs a  feedback mechanism in order 
to stabilize to an optimal solution, modifying each output until an equilibrium is found. Using the K-out-
of-N rule in conjunction with the Hopfield network provides a reliable method for applying constraints 
to, and ensuring the satisfaction of, said constraints on the network. This study has been able to provide 
feasible solutions to the non-threatening queen placement question through various network 
simulations and seeks to demonstrate the application of the aforementioned techniques for ascertaining 
stable solutions to the logic puzzle, Hashi. 
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A PYROGENIC BIOMARKER CHARACTERIZATION OF PREHISTORIC CONIFER COMBUSTION IN THE 

ATLANTIC COASTAL PLAIN 

In sedimentary archives, the abundance and distribution of preserved polycyclic aromatic hydrocarbons 
(PAHs) provide insight into prehistoric fire frequency and intensity and allow for general characterization 
of combustion source. Retene (1-methyl-7-isopropyl phenanthrene) is an alkylated PAH that is 
diagnostic of conifer combustion, but has yet to be assessed and applied as a paleoenvironmental proxy. 
Here, we produce an unprecedented ~20,000 year record of retene generation in relation to 
macroscopic charcoal abundance and fossil pollen from two Carolina Bays, Jones Lake and Singletary 
Lake, in order to reconstruct regional softwood combustion. As a Pine-dominated and fire adapted 
ecosystem, the Atlantic Coastal Plain (ACP) is an ideal location to evaluate the paleoenvironmental 
utility of retene, and the application of this technique to the Carolina Bays may add valuable detail to 
existing records of ACP paleoecology. 
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CHLORDIAZEPOXIDE EFFECTS IN PIGEONS RESPONDING UNDER FIXED-RATIO SCHEDULES OF FOOD 

PRESENTATION 

Chlordiazepoxide (CDZ) was administered to 8 pigeons responding under alternating days of mixed and 
multiple fixed-ratio (FR) schedules of food presentation. Under fixed-ratio schedules, both pigeons and 
humans pause after the delivery of a large reinforcer, especially when the upcoming reinforcer is 
signaled to be small (rich-to-lean transition). This is counter-productive because the pause is delaying 
the delivery of reinforcement. The shift from rich to lean conditions may be considered aversive, and 
therefore pausing may function as escape. Benzodiazepines (e.g., CDZ) have been found to reduce 
effects of aversive stimuli; therefore, CDZ would be expected to decrease pauses under rich-lean 
transitions. In the current study, for most pigeons, intermediate doses of CDZ decreased pausing under 
rich-lean transitions. For some these pigeons, pauses under lean-lean transitions also were decreased. 
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LIFE SATISFACTION, SPIRITUALITY AND ECONOMIC IDEOLOGIES AMONG MINORITIES IN THE USA 

This paper examines the determinants of an individual's satisfaction with life based on their views of the 
world around them, including economic viewpoints. To conduct the analysis, authors use survey data 
gathered from Amazon's Mechanical Turk, as well as data from the Association of Religious Data 
Archives (2010), USA 2012 Presidential election results and the 2014 Economic Freedom Index. 
Analyzing political views, economic views, religious practices and various demographics, this study finds 
that religious people are significantly more satisfied with their lives, while individuals with a socialist 
economic orientation are significantly less satisfied. Living in communities surrounded by individuals 
with different viewpoints than their own, has no significant effect on subjective well-being. Additionally, 
results suggest that income, employment status, and marital status have a significant effect on life 
satisfaction. 
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QUEEN ISABELLA AND THE HISTORIANS: A GENDERED RE-READING OF THE WRITTEN RECORD 

CONCERNING THE NORMALIZATION OF SUBMISSIVE MEDIEVAL FEMININITY IN THE LIFE OF THE 

FRENCH PRINCESS, FROM 1295 TO THE PRESENT 

As a woman of both political might and unconventional sexuality, Isabella of France's life and character 
present any study of the Middle Ages with a uniquely compelling and histrionic narrative, one which has 
only gotten more divisive and caustic through the centuries. This most-reviled of queens may have 
begun her life with the dignity and grace befitting a queen and ended it pious and contemplative, but 
her posthumous image has fixated around her brief and bloody stint as co-monarch of England in the 
1320's. This paper will attempt to trace Isabella's controversial reputation from her birth to the present 
and analyze differing periods of historical thought and their interpretation of her actions, not without 
paying heed to how her image was manipulated within her lifetime. It will also aim to address the 
reasoning behind the Queen's criticisms by generations of chroniclers, playwrights, and historians. 
Through analyzing the chronological and social contexts of her behaviors, the early modern attitudes 
towards women, sex, and power will come to light. 
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INVESTIGATION OF A PYROPHOSPHATASE PROTON PUMP IN FLAVOBACTERIUM JOHNSONIAE 

GLIDING MOTILITY 

Flavobacterium johnsoniae is an aerobic, gram-negative bacterium. They have no flagella or pili and use 
gliding motility to move. Evidence suggests the proton motive force powers gliding, but the exact motor 
proteins are unknown. We hypothesized that a proton-translocating pyrophosphatase channel helps 
power gliding motility. To test this, an allelic exchange system was used to generate an unmarked 
deletion in the gene encoding the channel. The fragment downstream of fjoh_1479 was cloned into the 
suicide plasmid pRR51 to generate pMT01. After confirming pMT01, the upstream fragment was cloned 
in, generating pRR125, the deletion construct. Following confirmation of pRR125, it was transferred to F. 
johnsoniae cells by triparental conjugation to generate an unmarked deletion in fjoh_1479. Clones 
carrying the mutation were identified via PCR screening. The mutant's gliding motility was evaluated to 
determine the role of the pyrophosphatase pump. There was no difference in the phenotype of mutant 
and wild-type cells. 
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NURSING BARRIERS TO IMPLEMENTATION OF DAILY SEDATION INTERRUPTION 

Overview: Critical care nurses frequently manage patients that require continuous sedation to provide 
safe, effective patient care. Continuous sedation can negatively affect patient outcomes. Daily 
interruption of sedation (DIS) lowers complications and improves outcomes. Despite this evidence, this 
practice has not been implemented in all critical care settings.  Purpose: To explore nurses 
understanding of DIS, along with perceived barriers to implementation. Methods: This pilot study was a 
cross-sectional descriptive research design using survey methodology and snowball sampling.Findings: 
Nurses reported that increased workload, poor communication, poor timing during shift change, and no 
physician order were barriers to DIS. Nurses in this sample (87.5%, n=21) reported they would 
implement DIS if there was a clear, accessible protocol and a positive workplace culture in regards to 
evidence-based practice (83.3%, n= 20). Conclusion: Barriers to implementation were numerous, but a 
clear, accessible protocol was likely to increase the use of DIS. 
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HOW THE CELL CYCLE OF THE COCCOLITHOPHORE SCYPHOSPHAERA APSTENII IS RELATED TO THE 

DIURNAL CYCLE AND CALCIFICATION 

Coccolithophores are an important component of the ocean phytoplankton community. A distinctive 
feature of coccolithophores is their ability to produce a CaCO3 coccosphere. This ability to calcify 
contributes to the biogeochemical cycle of the ocean and can have a significant impact on the state of 
the CO2 system. Scyphosphaera apstenii is a non-bloom forming cosmopolitan species, about which 
relatively little is understood, for example, how its cell cycle correlates to diurnal cycles and calcification. 
The first aim of the study was to establish at what point in the day-night cycle S.apstenii undergoes cell 
division. The second aim was to determine whether there is synchronicity of coccolith morphology 
produced, with respect to the cell and diurnal cycle. Cell population growth was monitored every two 
days for sixteen days and cell size was observed at intervals during their exponential growth phase to 
determine when cell size was increasing (growth) and decreasing (division). 
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DEVELOPING A TOOL TO ASSESS STROKE CAREGIVER READINESS 

Stroke is the leading cause of long-term disability. Transitions home can be overwhelming for both 
stroke survivors and their family caregivers due to lack of preparation. We developed a risk assessment 
tool to identify caregiving needs so that healthcare providers can tailor interventions to maximize 
caregiver and patient outcomes. We developed items for a stroke caregiver readiness assessment 
(SCRA) instrument based on thematic analysis of 81 in-depth interviews with 40 caregivers. Three 
researchers independently scored interviews with 15 stroke caregivers conducted during inpatient 
rehabilitation. SCRA scores were compared to common caregiver outcomes such as the Bakas Caregiving 
Outcomes Scale (BCOS) at 30 and 90 days. SCRA items showed high inter-rater reliability and sensitivity 
in assessing caregiver readiness. Correlations between SCRA scores and outcomes indicated statistical 
trends with moderate to large effect sizes. While future research is needed to continue to improve the 
SCRA, our results indicate the tool's potential value. 
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COLLEGE-AGE STUDENTS' KNOWLEDGE, ATTITUDES, AND INTENTIONS TOWARDS ADVANCE CARE 

PLANNING 

College students have high rates of serious injury and death due to accidents and suicide, yet they are 
not likely to engage in advance care planning (ACP). The aim of this study was to determine the 
influence of an in-class, 30-minute ACP educational program on college students' knowledge and 
intentions. An ACP educational module was designed and delivered to 5 freshman classes (n=91). 
College students' knowledge and intentions about ACP were assessed in a pre-test/post-test design. 
Data were analyzed using descriptive statistics, paired t-test, and McNemar test. College students' 
intention to engage in ACP increased from 61.4% to 89.2% (p< .001). There was also a statistically 
significant increase in ACP knowledge following the educational module. ACP with college-age students 
has the potential to improve knowledge about and intention to engage in ACP and complete advance 
directives. Educational programs are needed to improve engagement in ACP discussions with the 
college-age population. 
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MAPPING HYDROLOGICALLY-SENSITIVE ENVIRONMENTS IN ALPINE FORESTS OF THE WESTERN 

UNITED STATES USING REMOTE SENSING AND GIS 

A large portion of the U.S. receives its fresh water from spring snowmelt in the Rocky Mountains. 
Hydrologic modeling helps us understand and manage critical freshwater resources. Groundwater-
dependent ecosystems (GDEs) are important surface expressions for understanding hydrologic 
processes. They support wildlife populations of their larger ecosystems. The USFS is compiling a 
nationwide inventory of GDEs. This involves initial identification using topographic maps, and Site visits 
to verify initial identification. It can take teams hours to reach one site, often to find that it is not a GDE. 
The goal of this research was to create a model for mapping GDEs in alpine forests. I used multispectral 
imagery and digital elevation models to obtain NDVI, Maximum Likelihood classification, Compound 
Topography Index, and various filtering techniques with raster algebra to determine likely GDE locations. 
The resulting model could make ongoing and future research in alpine groundwater-dependent 
ecosystems more efficient. 
 
 
 



 
61 

 

 
Poster # 100        Undergraduate student 
Primary Author: Trinity White 
College/School:  College of Arts and Sciences 
Department/School: Mathematics & Statistics 
Faculty Supervisor: Gabriel Lugo 
 

MODELING MATHEMATICS IN ART 

In the 2016 Olympics Anthony Howe created a kinetic wind sculpture for the cauldron. This sculpture 
and the pieces appeared to swirl. Upon closer inspection the shape made by the movement  resembled 
a twisted path on a torus. This shape can be modeled through a mathematical structure called a Hopf 
Fibration which can be visualized through the stereographic projection of a three-sphere in four 
dimensions to a regular sphere such as the surface of a ball. 
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DELAY DISCOUNTING VS. DELAY OF GRATIFICATION IN RATS 

Delay-discounting (DD) and delay-of-gratification (DG) procedures are commonly used to study 
impulsive behavior. In DD procedures, when a subject is presented with a choice between a smaller, 
sooner reinforcer (SSR) and a larger, later reinforcer (LLR), committing to the choice of the SSR 
represents an impulsive choice. In DG procedures, when presented with this same choice, the inability 
to sustain that initial choice of the LLR represents an impulsive choice. If an organism is unable to sustain 
that choice of the LLR, it may defect (i.e., switch) to the SSR. The current study examines the effects of 
DD and DG procedures in rats when presented with this same choice. It was found that as the delay to 
the LLR increased, choices of the LLR decreased at similar rates in both the DD and DG procedures. It 
was also found that as the delay to the LLR increased, the percent of per-opportunity defections 
increased. 
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SERVING THE STATE: COLLABORATIONS TO DELIVER SERVICES BY NORTH CAROLINA COUNTIES 

This study examines the means of collaboration used by North Carolina county governments to deliver 
social and human services to residents. The study probes the advantages and disadvantages of 
delivering social and human services through collaborations with: other government agencies, for-profit 
businesses, and nonprofit organizations. The research explores how efficiently and effectively North 
Carolina county governments are providing services to their citizens through using these methods. The 
data for the research emanate from semi-structured interviews conducted by telephone with the chief 
administrative officer in each county: the County Manager (N =100 counties). We use personal 
interviews to collect these data on North Carolina county service-delivery because research shows that 
higher-level government officials typically do not respond to an email or U.S. mail survey. The purpose 
of the research is to gauge the benefits and challenges that result from county governments 
collaborating with organizations representing each sector. 
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STUDENT PARKING 

This study will seek to determine if the general student body is satisfied with the current available 
resources for parking. It will also examine other available options. 
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CALCIUM AND CARBON RATIOS IN ENVIRONMENTAL COCCOLITHOPHORE SAMPLES 

Coccolithophores, an abundant group of marine phytoplankton, calcify and produce calcite coccoliths 
that influence major biogeochemical cycles. This process of calcification is further regulated by 
interactions between organic macromolecules and inorganic elements. A recent study analyzed the 
atomic percent of major elements in coccoliths across different cultured coccolithophores and found 
that carbon and calcium showed an inverse relationship with ratios that did not reflect the expected one 
to one ratio. This result may be related to cell size, taxonomy, and influenced by interactions with 
organic molecules. Based on cell size, I hypothesize that small cells will have higher relative amounts of 
carbon than larger cells and will reflect similar carbon to calcium ratios as those seen in culture. In my 
study, I will use energy dispersive x-ray analysis to analyze the carbon to calcium ratios within standard 
calcite and environmental coccolithophore samples and compare them to previous data from cultured 
coccolithophore samples. 
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ASSESSMENT OF T.E.A.M.S.: INSPIRING YOUNG SCIENTISTS TO BE FUTURE STEWARDS OF CLIMATE 

CHANGE 

School curriculum can have a great impact on children in Kindergarten through 12th grade and the 
careers that they choose. With a declining interest in STEM related careers, it is important to consider if 
our schools are doing everything they can to equip students for these types of careers. That is where 
programs like TEAMS hope to help teachers be able to equip their students with the knowledge they 
need about scientific processes. By using pre-assessment and post-assessment surveys to assess their 
learning, 6th grade students used a computer or lab notebook to record data for an experiment they 
helped design and implement in their classroom.  Many areas of improvement were observed by 
analyzing student surveys and comparing the computer and lab notebook groups to each other can help 
shed light on how students learn most effectively. 
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OPERATIC BORROWING IN STEPHEN SONDHEIM'S _SWEENEY TODD_ 

Reflecting on the first time he saw Christopher Bond's 1973 play Sweeney Todd: The Demon Barber of 

Fleet Street, Stephen Sondheim confessed, 'I remember thinking […] that it would make an opera' 

(Gerould, 1979). Indeed, numerous musicologists (Banfield, 1993; Swayne, 2010; et. al) have suggested 

Sondheim's 1979 musical adaption of Bond's play is operatic in style. Literary scholars Burns (2012) and 

Weimer (2015) have even proposed plot parallels between Sweeney Todd and Rossini's Barber of Seville. 

In this project, I not only propose additional plot parallels between Sweeney Todd and other canonic 

operas, but also identify for the first time two examples of direct musical borrowing from the 

nineteenth-century Italian operas Il barbiere di Siviglia and Pagliacci. Drawing upon Burkholder's work 

on the various purposes of musical borrowing, I demonstrate how Sondheim's references to nineteenth-

century opera establish richer characterizations of both comic and tragic roles in Sweeney Todd. 
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