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1

Sex Differences in Accompaniment and Technology Usage in a Coffee Shop

Margaret Diamond, Chloe Kingery, Jessica McAbee, and Jessica Thompson, Department of Psychology

Gender differences in accompaniment and technology use were observe in a coffee shop close to a college
campus. Young adults (N=232) were observed to see if there was a difference in having accompaniment or
sitting along. They were also observed to see if men would be more likely engaged in electronic use. Overall,
women were more likely to have accompaniment in a coffee shop, whereas men were more likely to be
sitting alone. There was no significant finding in males being more likely to be engaged in electronic use.
This finding suggests that males could have more confidence with being a public space alone.

2

Gender Differences in Cell Phone Activity

Caitlin Carroll, April Coyne, Sara Jensen, Lindy Pabian, and Lisa Thomson Ross, Department of Psychology

Cell phones now allow users not only the ability to talk through the phone, but also to communicate via text
messages. The basis of the present observational study is not only to look at the difference in cell phone
talking as compared to texting, but also to explore gender differences. Researchers observed participants (591
males and 806 females) using a tracking sheet with two columns, one for males, and one for females, and
three rows to indicate whether the participant was talking on their cell phone, texting on their cell phone, or
neither. The Pearson Chi-Square analysis indicated that the hypothesis was correct, and supports that more
females than males use their cell phones, p = 0.004. There were no significant differences between whether
participants talked or texted while using their cell phones.

3

Dog Facilitation of Interactions Amongst Their Owners

Tracy Troy, Allie Turpin, and Lisa Thomson Ross, Department of Psychology



Various studies have explored the relationship between a person's sociability when accompanied by a dog.
This study attempts to examine whether dog owners engaged one another after observing their dogs
interacting. In addition, the sex of the dog owners engaging one another was noted to determine if sex
differences existed in the human interactions. The study was conducted at two Charleston area dog parks:
James Island County Dog Park and Rutlegde/Grove Street Dog Park. The Chi square analysis found that dogs
do, in fact, help facilitate social interactions amongst people. In addition, males and females were more likely
to interact than males with other males or females with other females. This study supports prior research
regarding dogs' roles in facilitation of social interactions amongst their owners and provides additional
insight to the existence of sex differences amongst these interactions.

4

Body Image: Effects of Media on Exercise Regimens Differed by Gender

Stephanie Gregg, Amy Decker, Meredith Wallner, and Lisa Thomson Ross, Department of Psychology

Images of ideal body images are portrayed through the media in society today, pressuring men and woman
alike to alter their bodies to conform to these schemas. People access supplements, and alter diet and exercise
routines to obtain the desired body of their gender: lean and muscular for men, and an hourglass shape for
women. Men and women, college aged through elderly individuals, were observed at three locations of the
East Shore Athletic Club gym and their cardiovascular training and strength training were recorded. Women
tended to be more likely than men to implement cardiovascular practice in their workouts, p = 0.08. Men
were more likely than women to engage in strength training practices, p<0.0001. This project demonstrated
that sociocultural models of society shape behaviors at the gym, and are gender specific.

5

Optogenetics and Relapse Neurocircuitry

Dil Patel, Department of Chemistry and Biochemistry, and Michael Stefanik, Department of Neurosciences,
MUSC

Relapse is a particularly menacing feature of drug addiction, especially when dealing with cocaine. Particular
stimuli can all lead to relapse in an addict for months, or even years after the last use of the drug. Previous
work has established that changes in extracellular glutamate levels in the pathway from the PreFrontal Cortex
to the Nucleus Accumbens Core is a marked effect of cocaine use. In rodents, inhibition of both the
Infralimbic cortex and the Nucleus Accumbens Shell is shown to elicit cocaine seeking behavior, while
inhibition of the Nucleus Accumbens Core extinguishes this behavior.

The emerging field of Optogenetics is particularly useful, allowing us to probe particular neural pathways. In
our research, injecting halorhodopsin (light-dependent chloride ion pump) into structures in the rat brain
allows us to see the effect of drug-seeking, thereby giving us a powerful tool into this study. It has been found
that stimulating the halorhodopsin virus attenuates drug-seeking behavior during reinstatement.

6



Cyclical Intergrowths of Ferromanganese and Phosphate Minerals from the
Charleston Bump

Cody Donofrio and Robert Nusbaum, Department of Geology and Environmental Geosciences

The Charleston Bump is an extensive topographic surface situated along the edge of the continental shelf
approximately 150 km southeast of Charleston, SC. We examined pavement samples retrieved during 2001
and 2003 Johnson Sea-Link Submersible dives at water depths between 1500 and 2000 ft. Ferromanganese
and phosphate minerals are the primary contributors to the rock substrate that forms the bump. We identified
cyclical intergrowths of ferromanganese oxide/hydroxide and phosphate minerals within otherwise opaque
coatings and bioclasts. These intergrowths were first identified using reflected light microscopy and studied
further using scanning electron microscopy equipped with an EDAX system for element mapping. The cyclic
nature may be interpreted in terms of variation in ocean upwelling, biologic activity and increased O2, and
sedimentation load. The small scale of the cyclical banding suggests these changes were repeated on a
geologically short time scale.

7

What's in a Name? Discrimination of Silversides of the Genus Menidia
(Atheriniformes: Atherinopsidae) from the South Atlantic Bight

Beth Ahern and Norma J. Salcedo, Department of Biology

Silversides are among the most common fish species on the coast of South Carolina. Based on reproduction,
growth rates, and seasonal habitats, two distinct, but morphologically similar species of silverside exist along
the Atlantic coast of the United States: Menidia menidia and M. beryllina. These two species have
traditionally been distinguished on the basis of anal fin ray counts, but there is some overlap in ray count
ranges. Based on a size-free Principal Component Analysis (sheared PCA) of 16 morphometric characters,
these two species can be differentiated morphologically using dorsal-fin length measurements. Menidia
menidia has shorter anterior dorsal-fin (1.14- 3.35% SL vs. 1.05-3.99% SL) and posterior dorsal-fin (6.79-
10.71% SL vs. 7.54-14.33% SL) lengths than Menidia beryllina. Though overlap exists between these ranges,
when both measurements are combined M. menidia and M. beryllina separate into two distinct groups, which
aids in the identification of these species based on morphology.

8

Oceanic Phytoplankton Diversity and Abundance in Relation to Silicate and
Phosphate Concentrations

Brittany Sapyta, Hollis Romanchik, Beatriss Calhoun,and Gorka Sancho, College of Charleston Department
of Biology

This study analyzed the diversity and abundance of different types of oceanic phytoplankton (diatoms and
dinoflagellates) in relation to concentrations of nutrients (silicate and phosphate) in coastal shelf, Gulf
Stream, and Sargasso Sea waters. Surface phytoplankton samples were taken by a flow through system
throughout the course track of the GUSTO oceanographic cruise from Charleston (SC) to Bermuda in June



2010. Cell counts and identification of phytoplankton groups were done using light microscopy. Phosphate
concentrations were measured using a FIA and Silicates were analyzed through a Ocean Optics Chem2000
spectrophotometer. The abundance of diatom and dinoflagellate cells was not correlated with surface silicate
concentrations. Diatom abundance was unrelated to phosphate concentrations, while dinoflagellates showed a
negative correlation with phosphate concentration through the cruise track, indicating their specialization for
oligotrophic surface waters. Spatial patterns of phytoplankton diversity and surface nutrients varied through
the cruise, though further analysis are needed to establish possible correlations.

9

Photodegradation of Ibuprofen and Naproxen in Natural Water Samples

Andrea DeSantis and Wendy Cory, Department of Chemistry

Increasing levels of pharmaceuticals in the environment is a problem of global concern. While the
concentrations of these compounds in natural waters have been measured to be well below medical dosage
levels, studies of the risk to the contaminated ecosystem have reported adverse affects to both aquatic and
non-aquatic organisms. One route of removal of these pharmaceuticals is via photolysis. Solar
photodegradation results in the transformation of the pharmaceutical molecule into products with different
chemical properties, potential toxicity and environmental fate than the parent pharmaceutical. The
photochemical degradation of ibuprofen and naproxen was investigated in natural water samples exposed to
sunlight. The resulting solutions were analyzed by High Performance Liquid Chromatography (HPLC) to
determine the rate of degradation of the pharmaceuticals as well as the identities and rates of formation of the
photodegradation products.

10

Photodegradation of Cetirizine in Natural Water Samples

Akal Zeleke and Wendy Cory, Department of Chemistry

When investigating contaminants such as pharmaceuticals in natural waters, understanding the environmental
fate is critical to assessing environmental risk. Solar photodegradation is one of the main paths of removal for
pharmaceuticals found in natural water systems. In this study, natural water samples were spiked with the
antihistamine cetirizine (Zyrtec®). The resulting samples were exposed to full sunlight for sixteen hours. The
resulting solutions were analyzed by HPLC to quantitate the amount of cetirizine that remained in solution as
well as all degradants formed at each time point. The rate of degradation for cetirizine was determined as
well as the rates of formation of each photodegradation product.

11

Solid Phase Microextraction and Gas Chromatography - Mass Spectroscopy Analysis
of Organoleptic Compounds in Vodka

Phillip Mabe and Wendy Cory, Department of Chemistry



Among distilled spirits, vodka is characterized by a lack of aroma and flavor. To create a smooth, pleasant-
tasting spirit, the vodka is distilled and filtered to produce a clean product. Flavors are sometimes added to
commercial vodkas, but high-end, unadulterated vodka is often characterized as tasting "smooth" or having a
"nice finish," while lesser quality vodkas are described as having a "bite" or "burn." Low-end vodkas may not
be as clean or pure as the high-end brands, but expensive vodkas are likely to also have small amounts of
additional compounds that lend to the pleasant aroma and taste. In this project, a method for the trace
detection of these compounds was developed using an analysis method known as solid phase microextraction
with gas chromatography and mass spectrometry (SPME-GC-MS). This method is capable of detecting
volatile compounds at very low concentrations.

12

Chiral Quantification of Naproxen by Electrospray Ionization with Tandem Mass
Spectrometry (ESI-MSn) Using the Kinetic Method

Stephen Ferguson and Wendy Cory, Department of Chemistry

Pharmaceutical molecules are often chiral, meaning that the compound actually contains two molecules with
the same atoms in the same configuration but which are non-superimposable, like our right and left hands.
The two molecules are called enantiomers. In the body, one of these enantiomers may fit a receptor like a
hand in glove, resulting in some therapeutic effect, while the other enantiomer may have no effect or worse, a
separate toxic effect. In these cases, a medication might necessarily contain only one enantiomer; however, it
is likely that the other will be present as an impurity. For this reason, it is necessary to have a method of
chemical analysis that can distinguish between the two enantiomers. One way to accomplish this is by
electrospray ionzation with tandem mass spectrometry. In this presentation, results from experiments using
this method to differentiate and measure the enantiomers of naproxen (Aleve®) will be reported.

13

Forensic Determination of Erectile Dysfunction Drugs Using Electrospray Ionization-
Liquid Chromatography-Mass Spectrometry

Rainey Patterson and Wendy Cory

Prescription erectile dysfunction drugs such as Viagra®, Levitra® and Cialis® have become recreational
drugs of abuse and as such are seized as evidence by police departments. These drugs can be illegally
obtained and sold in their tablet form, but are also often found as counterfeited tablets, powders, or present in
illegally spiked "herbal aphrodisiacs." Law enforcement personnel must use court-validated methods of
chemical analysis to identify illegal drugs in seized samples; only then can the samples be used as evidence in
a criminal case. Forensic laboratories are held to high standards as to what analytical data is considered
confirmatory for the presence of these compounds. One analytical technique that provides high
discriminating power is electrospray ionization-liquid chromatography-mass spectrometry (ESI-LC-MS). In
this presentation, the development of an ESI-LC-MS method for the identification of sildenafil (Viagra®) and
vardenafil (Levitra®) in forensic samples will be reported.



14

Working with FOSS (Free and Open Source Software)/Sugar Labs

Brittany Johnson, Jaime Greenley, Staci Torrey, and Ryan Hunt, Department of Computer Science

This past semester, we have been working with FOSS (Free and Open Source Software) in CSCI 462—
Software Engineering Practicum. As a part of the curriculum, we were required to research open source
software projects and ways to make contributions to them for the semester. The class was divided into teams
and each team was to pick an open source software project, research it, and then make some notable
contribution to the project. Our team chose the Sugar Labs initiative, specifically a project called Math4
aimed to aid in the education of fourth graders in mathematics. The specific game we chose to work on is
called Fortune Hunter. Throughout the semester we have made a number of contributions to the project.
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15

Effects of the parasitic nematode, Philometroides paralichthydis, on the swimming and
burying performance of the southern flounder, Paralichthys lethostigma

Carrie M. Umberger, Eric J. McElroy, Isaure de Buron, and William A. Roumillat, Department of Biology

Southern flounder, Paralichthys lethostigma, are parasitized by worms, Philometroides paralichthydis, which
replace the muscles controlling the movement of the fish dorsal and anal fins. We hypothesized that infected
fish would exhibit reduced swimming and burying performance compared to non-parasitized fish. Fish were
captured in the Charleston Harbor and filmed in the laboratory with a high speed video camera.Swimming
acceleration and velocity, time to bury, and percentage of body exposed after burying in sand were
determined. Fish were dissected, and the number, location, and stage of maturation of the worms were
recorded. Tests showed that parasitized fish swam significantly slower than non-parasitized fish whereas
swimming acceleration and burying ability between the two groups did not differ. Intensity, location and
maturity of the worms had no effect on either swimming or burying performance. Parasitized fish could be
more vulnerable to predation or less adept at catching prey due to the reduced velocity.

16

Ferrocenyl Azoles: Strong-Base Multiple Anion Preparation of Azoles and
Dihydroazoles from Dilithiated Acetylferrocene Oxime and Dilithiated Substituted
Hydrazones

Shabree L. Knick, Thomas M. C. McFadden, Spencer W. Todd, Sarah K. Gilreath, William G. Shuler, Clyde
R. Metz, and Charles F. Beam, Department of Chemistry and Biochemistry

Acetylferrocene was transformed into its oxime or hydrazone by condensation with hydroxylamine or several
hydrazinecarboxylates (methyl, ethyl or tert-butyl). The oxime was dilithiated with excess lithium



diisopropylamide to form the 1,4-dianion type intermediate which was condensed with a variety of
substituted aromatic esters to afford C-acylated intermediates that were acid cyclized to the targeted
ferrocenyl isoxazole. The condensation-cyclization of dilithiated acetylferrocene hydrazones with select
aromatic esters gave some surprise results, and the initial investigation has been divided into two stand alone
projects. Initially dilithiated acetylferrocene carboethoxyhydrazone gave two sets of preliminary results, the
unsymmetrical 3-ferrocenyl-5-substituted phenyl carboethoxypyrazole, which could undergo hydrolysis and
decarboxylation to afford the NHferrocenylpyrazole. Dilithiated acetylferrocene carboalkoxyhydrazones have
undergone aldol-type condensations (carbonyl addition) with select aldehydes, such as p-
methoxybenzaldehyde, to afford a readily isolatable beta-hydroxyphenyl carboethoxhydrazone. These
intermediates are being cyclized to the expected ferrocenyl dihydropyrazoles. These azoles are a part of the
establishment of a major regioselective strong base synthon for the unequivocal preparation of
unsymmetrically substituted products, isoxazoles and pyrazoles, that may be difficult or even impractical to
prepare by the two other standard methods.

17

Preparation of Quinolines and Indolequinones from the Condensation-Cyclization of
Polylithiated beta-Dicarbonyl Compounds and other Dilithited Hydrazone
Intermediates with ortho-Aminobenzophenones, Anthranilates, or 2-Amino-3-
chloronaphthalene-1,4-dione

Thomas M. C. McFadden, Shabree L. Knick, Spencer W. Todd , William G. Shuler, Clyde R. Metz, and
Charles F. Beam, Department of Chemistry and Biochemistry

Select beta-dicarbonyl compounds have been polylithiated with excess lithium diisopropylamide, and these
selectively reactive intermediates underwent an aldol type condensed with monolithiated 2-aminobenzo-
phenones (ArNHLi) to afford new lithiated intermediates that underwent acid cyclodehydration and linear
dehydration to give the targeted products, 4-phenylquinolines. These multiple anion type intermediates are
also being condensed with lithiated anthranilate esters and lithiated isatoic anhydrides (NLi) to afford C-
acylated intermediates that were cyclodehydrated with acid to give various 2-substituted 4-quinolinols.
Dilithiated 1-benzoylacetone and other polylithiated intermediates, such as dilithiated acetophenone
benzoylhydrazone, are being condensed with monolithiated 2-amino-3-chloronaphthalene-1,4-dione. The
intermediates resulting from this nucleophilic substitution reaction are being acid cyclized to afford the
targeted fused ring indolequinones such as 2-(2-oxo-2-phenylethyl)-1H-benzo[f]indole-4,9-dione, or being
hydrolyzed and cyclodehydrated to additional indolequinones, such as 2-phenyl-1H-benzo[f]indole-4,9-
dione.

18

Isoquinolinones V: Preparation of 2,3-Disubstituted Isoquinolinones from Various 2-
Methylbenzoic Acid Hydrazides

Phillip J. Mabe, William G. Shuler, Thomas M. C. McFadden, Shabree L. Knick, Sarah K. Gilreath, Spencer
W. Todd, Clyde R. Metz and Charles F. Beam, Department of Chemistry and Biochemistry

Substituted isoquinolinone preparations have been extensively reported, but there are only four recent strong



base multiple anion type preparations reported for theses compounds, with three of them coming from our
laboratory Initially, 2-methyl-N-phenylbenzamide was dilithiated with lithium diisopropylamide (LDA)
followed by condensation with a variety of aromatic esters to give C-acylated intermediates that were acid
cyclized to the targeted isoquinolinone, 2-phenyl-3-phenylisoquinolin-1(2H)-one. The first extension of this
strong base synthesis from this laboratory involved the trilithiation of 2-methylbenzoic acid
carbomethoxyhydrazide, which was prepared by the condensation of 2-methylbenzoyl chloride with methyl
hydrazinecarboxylate. This hydrazide was C-acylated with select aromatic esters and the resulting
intermediates were cyclized with dilute ic acid to afford the targeted isoquinolinones [e.g., methyl 1-oxo-3-
phenylisoquinolin-2(1H)-yl)carbamate]. Substituted isoquinolinones (2-phenylamino-3-substituted phenyl)
can also be prepared from 2-methylbenzoic acid phenylhydrazide. The current isoquinolinone projects
involve 2-methylbenzoic acid benzenesulfonyl-hydrazides and 2-methylbenzoic acid benzoylhydrazides.
These hydrazides have been trilithiated with LDA, condensed with a few esters, followed by acid cyclization
to 3-arylisoquinoline-benzenesulfonamides.

19

Lithium Hexamethyldisilazide: Novel Aldol and Claisen Type Condensation Processes

William G. Shuler, Shabree L. Knick, Spencer W. Todd, Sarah K. Gilreath, Phillip J. Mabe, Thomas M. C.
McFadden, Clyde R. Metz, and Charles F. Beam, Department of Chemistry and Biochemistry

Lithium hexamethyldisilylazide (LHMDS) was treated with acetone [base: acetone: ester 1:3:2] and the
resulting intermediate(s) were condensed with aromatic esters to afford symmetrical 1,5-diaryl-1,3,5-triones.
These products can undergo cyclodehydration with cold concentrated sulfuric acid to give symmetrical 2,6-
diaryl-4H-pyran-4-ones. 1-Benzoylacetone underwent a similar condensation when deprotonated/activated
with LHMDS followed by condensation with a variety of aromatic esters to afford unsymmetrical 1,5-diaryl-
1,3,5-pentanetriones which also underwent cyclodehydration to give targeted unsymmetrical 2,6-diaryl-4H-
pyran-4-ones. The lithiated complex (or dianion) resulting from treatment of 1-benzoylacetone with LHMDS
was condensed para-methoxybenzaldehyde in an aldol-type condensation to form the unexpected alkene-
beta-diketone instead of two other product possibilities, a hydroxyl-beta-diketone or a 2,3-dihydro-4H-pyran-
4-one. When the same lithiated complex was condensed with 2-hydroxy-1-naphthaldehyde, a new
naphthopyranylidene resulted. Since LHMDS is a weaker base when compared to lithium diisopropylamide
(LDA) and n-butyllithium, and its unexpected selectivity found in the preliminary investigations reported
here, plus the ratios of reagents used in these reactions to obtain products does not fit the established multiple
anion type model, a different type of activated intermediate may be directing the reaction path to an
unexpected product, or the products. LHMDS is a strong enough base for monoanion formation, but it may
not be strong enough to deprotonate the monoanion to the dianion. This suggests that a monoanion complex
with HMDS, LHMDS and THF play a role in making the second hydrogen available for condensation with
an ester or an aldehyde.

20

Mice Deficient in the Extracellular Matrix Protease ADAMTS5 Undergo Abnormal
Endocardial Cushion Remodeling

Deidra Weber, Department of Biology
Loren Danese and Christine Kern, Department of Regenerative Medicine and Cell Biology, Medical



University of South Carolina

During early cardiac valve formation, versican is a critical component of the extracellular matrix, where its
regulation enables formation and cellularization of endocardial cushions. Mice deficient in the versican
cleaving protease Adamts5 develop severely myxomatous valves by E17. Here we investigated the early
developmental onset in Adamts5-/- mice. LacZ staining indicative of Adamts5 expression was detected in
endocardial cells by E12.5. Analysis of Adamts5-/- E12.5 and E14.5 mice revealed a lack of endocardial
cushion contours, mesenchymal cell compaction, and increased volume. Immunohistochemistry showed
increase in Sox9 expression in Adamts5-/-. Sox9 upregulates versican transcription so these data suggest a
positive feedback loop where reduction of versican cleavage due to loss of Adamts5 may result in an increase
in its synthesis during early stages of cushion remodeling. These studies identify Adamts5 as a critical
mediator in initial remodeling of endocardial cushions and define versican cleavage as critical for normal
cardiac valve development.

21

Plastics: An Investigation of Distribution Due to Water Currents of the North Atlantic
Ocean

Daniel Hodge and Coti Phillips

The distribution of plastics was assessed across the Western Atlantic Ocean by measuring abundance, mass,
and types of plastic in the surface waters. Neuston samples were collected at 16 sites along the C229 cruise
track in Continental Shelf, Gulf Stream, and Sargasso Sea waters. 354 total pieces were collected resulting in
an average abundance of 19,369 pieces/ km2. 91% of the pieces collected were micro-size post-consumer
fragments. Concentration of pieces was found to be increasing towards the center of the Sargasso Sea
indicating that plastics accumulate at the center of mega-scale mechanisms such as the North Atlantic Gyre.
Knowing where plastics are distributed is important when implementing counteractive strategies against the
negative affects of plastic on marine environments.

22

Effect of insulin-like growth factor-I on phospholipase Cβ4 translocation in NIH/3T3
fibroblasts

Stacey Sangtian and Elizabeth Meyer-Bernstein, Department of Biology

The enzyme phospholipase Cβ4 (PLCβ4) is likely to play a role in metabolic and circadian processes through
nuclear and intracellular cell signaling. Our lab has shown the concentration of PLCβ4 shifts between the
cytoplasm and nucleus of cells in the liver of mice in response to light and food; however, agents inducing
translocation of PLCβ4 have yet to be identified. In cell culture, we tested the ability of insulin-like growth
factor I (IGF-I) to induce nuclear translocation of PLCβ4. Fibroblasts were exposed to IGF-I for 1, 5, 15, 30,
and 60 minutes. Using immunofluorescent techniques, we have evidence indicating nuclear accumulation at
1, 5, and 15 minutes and cytoplasmic localization after 30 and 60 minutes of exposure. These are the first
data to identify a chemical signal capable of driving PLCβ4 into the nucleus where the enzyme can influence
signaling processes that could lead to cell growth and proliferation.



23

The Investigation of Neuromuscular Variables Related to Single and Double Leg
Squats

Lillian Lofton, Nathan Mansell, Carrie Slye, Yum Nguyen, Department of Health and Human Performance

Neuromuscular factors may predispose an athlete to ACL injury. Clinically, neuromuscular imbalances are
identified by an individual's dynamic patterns of movement using single leg squats (SLS) and double leg
squats (DLS). However, there is little empirical data to suggest these movement screenings are a valid
measure of neuromuscular imbalances. The purpose of this study is to determine if hip joint range of motion
(ROM) and strength imbalances predict hip and knee motions during a DLS and SLS. During a SLS, less hip
eccentric torque, hip internal rotation ROM, and greater hip abduction ROM predicted greater hip internal
rotation motion explaining 36.5% of the variance (P=0.001). Greater hip abduction ROM also predicted
greater hip adduction ROM during a SLS explaining 12.4% of the variance (P=0.026). During a DLS, less
hip internal rotation ROM predicted greater hip adduction motion explaining 7.9% of the variance (P=0.044).
No other neuromuscular variables were related.

24

Sorption and Transport of a Common Anti-bacterial Agent, Triclosan, in Soils

Jeff Schwindaman and Vijay Vulava, Department of Geology and Environmental Geosciences

Triclosan, an antibacterial compound ubiquitously found in surface water, has been linked to endocrine-
disrupting activity in mammals and aquatic life. The main goal of this study is to quantify how strongly
triclosan binds to soils and sediments as a function of soil composition. Batch experiments were performed
and the resultant sorption isotherms were fitted with Freundlich isotherms with distribution coefficients (Kf)
that ranged from 0.060-0.342. A strong linear correlation between Kf and foc was found, indicating that
triclosan preferentially sorbed to soils that contained higher organic carbon. Data from isotherms was used to
model transport of triclosan in soil columns with reactive transport codes based on advection-dispersion
equation and incorporating different sorption models. This was verified by performing actual flow-through
column experiments. Coastal marshes and estuarine zones, rich in organic matter, could potentially act as
sinks for triclosan as well as other organic contaminants with similar chemical properties.

25

Circadian rhythms in the starlet sea anemone, Nematostella vectensis

Will Hendricks, Christine Byrum and Elizabeth Meyer-Bernstein, Deparment of Biology

Daily oscillations in an organism's physiology and behavior are controlled by an endogenous circadian clock,
which is synchronized to rhythmic environmental stimuli. We have been studying circadian rhythms in
Nematostella vectensis, the starlet sea anemone. We found that when housed in a 24hr photoperiod, their
locomotor behavior is rhythmic and nocturnal. When the animals are transferred to constant lighting



conditions (constant light or constant dark), an approximately 24-hour rhythm persists in most of the animals
suggesting the rhythm is controlled by an endogenous mechanism. Many of the animals also express a
secondary component with an approximately 12hr frequency, consistent with tidal rhythms shown in other
species. By describing the rhythmic behavior in these organisms, we can begin to develop the sea anemone as
a model organism for circadian rhythm research. The published N. vectensis genome will provide us with an
opportunity to study the link between genes and circadian behavior.

26

Evaluating methods of operant alcohol self-administration in the Sprague-Dawley rat

Lori A. Knackstedt, Neurosciences Department, Medical University of South Carolina, and Ana Weiland,
College of Charleston

Alcohol addiction is a substantial public health problem in the US today. A high risk of relapse exists despite
long periods of abstinence and this relapse can be modeled in animals using the extinction-reinstatement
paradigm. This paradigm involves training animals to respond for alcohol reinforcement in a standard two-
lever operant chamber. The operant response is then extinguished and reinstated with cues previously paired
with the response made to attain alcohol delivery, or the pharmacological stressor, yohimbine. Here we
sought the most efficient method for inducing high levels of unsweetened alcohol consumption in the operant
chamber and consistent reinstatement behavior. We compared two methods: one method which trained
animals using 12 overnight operant sessions followed by 45-minute sessions on alternating days for 26
sessions (designated the 12Hr group) and a second method which trained animals in the operant chamber
only during daily 45-min sessions for 26 sessions (designated the Daily group)

27

Potential Leaching of Chromium, Copper, and Arsenic from Treated Woodchips in
School Playgrounds

Alicia Raimann and Lydia Nickolas, Department of Geology and Environmental Geosciences

Chromated copper arsenate (CCA) is a wood preservative composed of arsenic, chromium, and copper.
Certain forms of these elements are classified as "human carcinogen" by the U.S. EPA and pose significant
risk to humans. Recent studies suggest that CCA-treated woodchips may be leaching heavy metals into
playground areas. Our goal is to investigate if there is evidence of such leaching in schools in Charleston
area. We hypothesize that trace levels of As/Cr/Cu will be present in upper layers of soil that is directly
below woodchip applied areas of Memminger Elementary School playground. We analyzed woodchip
samples and several soil samples from this school for trace metals and also conducted a laboratory control
experiment to measure leaching rates, we expect the analyses to show As/Cr/Cu contamination in the soils
and woodchips. The results from these analyses will be presented at the SSM Poster Session.

28

Humic acid mediated photochemicaldegradation of fire retardant chemicals (PBDEs)



in natural waters

Lauren Holder, Vijay Vulava, and Alex Chow, Department of Geology and Environmental Geosciences

A study was conducted to determine the effect of ultraviolet radiation and humic acids on the degradation of
fire retardant chemicals such as polybrominated diphenylethers (PBDEs). PBDEs bioaccumulate in various
ecosystems after being discharged from wastewater treatment and have been shown to affect animal and
human health. The ability of the most brominated PBDE congener, deca-brominated diphenylether (BDE-
209), to degrade into other forms of PBDEs, such as hexabrominated diphenylether, was investigated. Direct
exposure to UV radiation in aqueous suspensions produces hydroxyl radicals that breakdown many types of
complex organic compounds and the presence of humic acids may further enhance this degradation. Such
effects have been observed in the degradation of herbicides and pharmaceutical chemicals. Preliminary
results from this study will be presented at SSM Poster Session.
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29

Why Have Long Antennae? Exploring the Function of a Nearly Ubiquitous but Poorly
Understood Appendage

Rachel Vickery, Kathleen Hollowell, and Melissa Hughes, Department of Biology

Chemical signals are critical to many aspects of life history in aquatic organisms. Nearly all work on
chemical signaling has involved diffusible chemical signals detected by short antennules. However, many
organisms also have long antennae used to gather chemical and/or tactile information by direct contact. We
assessed the role of direct antennal contact in two species of snapping shrimp, Alpheus angulosus and
Alpheus heterochaelis, by comparing antennae use in competitive and pairing interactions. Overall, A.
heterochaelis perform more antennal contact than A. angulosus. A. heterochaelis (but not A. angulosus)
males perform more antennal contact in competitions than females. In both species, female (but not male)
residents perform more antennal contact in pairing than in competitions. Behavioral differences between
species may reflect differences in antennae length, while differences between sex and interaction type suggest
that females utilize antennae to gather information needed for pairing. Competitive use of antennae remains
unclear.
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USVs — Insight into the Subjective State of Methamphetamine Addicted Rats

Katelyn Ogburn1, Stephen Mahler2, Matt Feltenstein2, David Moorman2, and Ronald See2

1Department of Biology, Program in Neuroscience, College of Charleston, SC
2Department of Neurosciences, Medical University of South Carolina, SC

Drug addiction is a major health problem characterized by persistent relapse. Although we have several
models of addiction in animals, one challenge faced when using them is measuring subjective states.
Fortunately, rats produce ultrasonic vocalizations (USVs) during positive and negative emotional states,



including after administration of addictive drugs like methamphetamine. We studied methamphetamine-
addicted rats that learned to take the drug, undergo a model of quitting, and then finally relapse. We looked at
the various types of vocalizations in correlation with the stages of addiction and relapse, in order to better
understand how USVs reflect an animal's subjective state. Additionally, we will use immunohistochemistry
to stain specific areas of the brain for c-Fos (a marker of neuronal activity). This staining will help us better
understand the brain mechanisms of addiction by looking at how brain activation relates to subjective states
as measured by USVs, and addiction-related behaviors.
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Bio-orthogonal Probes to Study Acetylation/Transacetylation Processes

Steven Holshouser, Department of Chemistry and Biochemistry, and C. James Chou, Department of
Pharmaceutical and Biomedical Sciences, MUSC

Acetylation has been shown to be an equally important cellular signaling and regulation pathways as protein
phosphorylation. Our research focus on the investigation of acetylation/transacetylation processes in cells. In
this project, we aim to study the transacetylation effects of aspirin and develop bio-orthogonal probes to
examine protein acetylation status. Aspirin is a chemo-preventative for solid tumors and leukemia and is also
an inhibitior of COX-1 and COX-2. The exact molecular mechanism of the chemo-preventive effects;
however, is unclear. By developing an aspirin-like and bio-orthogonal chemical probes, we will be able to tag
and observe acetylation effects in cells on targeted proteins. Interestingly, acetylated histone H3 of cancerous
cells treated with aspirin displayed a reversing trend against the concentration of aspirin used. Using this
information, we will try to optimize the condition for the bio-orthogonal assays in order to identify important
acetylation targets for relevant human diseases such as neurodegeneration, cancer, and many other diseases.

32

Late Stage Phase Separation in Sulphur Hexafluoride

Cathleen Wise and Ana Oprisan, Department of Physics and Astronomy, and John Hegseth, University of
New Orleans

Near the critical temperature, the compressibility of a pure fluid is very high and for this reason, a series of
experiments were performed in microgravity. To study phase separation in the pure fluid, sulphur
hexafluoride (SF6) near the critical point images are recorded by stepping the temperature from above Tc to
below Tc using two different quenches. From the recorded movies we extracted frames that were then
processed using a moving average filter and fast Fourier transform (FFT). During the late stage of phase
separation for the the 3.6mK quench we observed a growing wetting layer and a large gas bubble containing
small gas bubbles separated by liquid. In this case the small bubbles distribution is analyzed. We analyzed
frames for the 0.3 mK quench and we observed that the wetting layer is absent and we measured the size of
the gas/liquid clusters at different times.
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An Examination of an East-West Trending Lineament in the North Carolina Piedmont

Emily B. Osborne, Robert L. Nusbaum, M. Scott Harris, and Erin K. Beutel, Dept. of Geology and
Environmental Geosciences

The purpose of this study is to understand the origin of an EW trending lineament in the southern NC
Piedmont. Although segmented, the lineament extends approximately 60 km and encompasses three lakes,
the largest of which is Rhodhiss Lake. The EW trend is anomalous to regional NE-SW geomorphic trends,
thus meriting further examination to determine its origin. We constructed a GIS using 6 meter Lidar data,
high resolution satellite imagery, hydrologic network data, and available geologic and geophysical data.
Stream gradients combined with topography revealed steepening (2-4 km) EW trending slopes adjacent to
lakes. While recent seismicity has not been observed it is conceivable that structural control may have played
a role in the development of the EW trending lineament.
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Geochemical Evidence of Ancient Human Settlement in Francis Marion National
Forest

Matt Christie and Courtney Gerstenmaier, Department of Geology

Two clans of Native Americans inhabited the Francis Marion National Forest, one approximately 4,000 years
ago and one approximately 600 years ago and are reported to be responsible for two shell deposits in the area:
the Sewee Shell Ring and the Sewee Midden Pile. Studies indicate the presence of unique plant species due
to increased presence of Ca from decay of those shells. This study examines various geochemical evidence,
including the presence of Ca2+ and Sr2+ in the soil, pHs, and soil texture as indication of anthropogenic
modification. We hypothesize that the Sewee Shell Ring with have elevated Ca2+ and Sr2+ concentrations as
well as alkaline pH and clay-rich soil texture. Soil samples were collected from three locations, the Sewee
Shell Ring, the Sewee Midden Pile, and a third site considered representative of the region's native geology.
The results of this study will be presented at the SSM Poster Session.
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Asymptotic Freedom in Perturbative Quantum Chromodynamics

Jonathan Papageorge, Department of Physics and Astronomy, and Ben Cox, Department of Mathematics

The quantum field theory describing the strong nuclear interaction, known as quantum chromodynamics
(QCD), is investigated. The unique feature of this particular theory is asymptotic freedom, which is due to the
non-Abelian, or non-commuting, nature of the SU(3) color symmetry. Quantization of the theory suggests
that the vacuum around strongly interacting particles allows for excitations, which alter the field in a way that
provides an anti- shielding effect. The anti-shielding becomes more profound at higher energies. Thus, as the
energy of the interacting particles approaches infinity, QCD acts as a free, non-interacting, field theory. This
behavior is what is referred to as asymptotic freedom. The aim of this work is to show that QCD is
asymptotically free at high energies, and that the asymptotic freedom is a natural consequence of the non-
Abelian symmetry group.
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Revealing Titan's Secrets

Samantha Kuzma, Palmer Wong, Kathyrn O'Brien, Andy Buchanan, Caroline Smith, and Bucky Bustar,
Department of Physics and Astronomy

Titan, Saturn's largest satellite, is the only moon in the Solar System that holds a dense atmosphere. Titan is
an excruciatingly frigid place, reaching temperatures of minus 180oC. At first glance, Titan appears to be an
inactive body; however, recent investigations show otherwise. The Cassini-Huygens mission revealed some
unexpected landscapes on Titan such as methane lakes and cryovolcanoes. Titan is, in fact, a dynamic and
intriguing moon. Most amazingly, Titan has an overwhelming resemblance to Earth. For instance, liquid
methane exists as reservoirs of lakes and rivers on the surface of Titan much like water does on Earth.
Furthermore, Titan has a weather cycle and is geologically active. It is, however, still unclear how Titan
functions as a whole. Future exploration and analysis of Titan's atmosphere, lakes, and surface can aid our
understanding of the evolution of Titan, the weather cycle, and its potential to house chemical life.
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Functional Genomics and Biophysical Studies of the Insect Projectin Protein

Stephanie Eldridge and Agnes Ayme-Southgate, Department of Biology

The acquisition of flight in winged insects is considered a major "stepping stone" in the course of evolution
and a determinant in the success and diversity of insects. The mechanical properties of insect flight muscle
have been correlated to variation in muscle stiffness, which has been attributed to two myofibrillar proteins,
kettin and projectin. The molecular behavior and contribution of projectin to the stiffness of different flight
muscles are unknown. The objectives of this project are to understand the relationship between the molecular
structure of projectin and its action at the cellular level, as well as how this relationship may have changed
during insect evolution. We conducted experiments to test the conformation states and eventually predict the
mechanical behavior of different projectin PEVK segments. To address this question, we constructed several
hybrid genes using molecular tools to produce tagged proteins. We expressed and isolated the marked
peptides from bacteria. The peptides are being tested using gravitational force spectrometry to obtain force-
distance curves, in collaboration with Dr. Douglas Root (North Texas State). Ultimately, we aim to establish
a correlation between the molecular structure of projectin and the stiffness of different muscles.
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Early Induction of apoptosis in rat urothelium

Alexa Corn, Department of Biology, and Monty Hughes, Department of Urology, MUSC

Cancer is a leading cause of death. Though effective, the chemotherapeutic agent cyclophosphamide and its
metabolite acrolein cause damage to the epithelial lining of the urinary bladder (urothelium) resulting in the
inflammatory bladder condition hemorrhagic cystitis (HC). HC is typically controlled with a drug that blocks



the toxicity of acrolein; however this condition persists in bone marrow transplant (BTM) patients. We
hypothesize that in these patients HC is initiated by an early induction of acrolein-independent apoptosis in
the urothelia which reactivates BK virus (latent in 80% of the population) followed by an alloimmune
response from the transplanted immune system. This was investigated by measuring cleaved PARP, an
indicator of apoptosis, following cyclophosphamide administration. Flow cytometry revealed increased
apoptosis two hours after cyclophosphamide with a return to baseline at 8h. The results identify an early peak
in apoptosis which may lead to BK reactivation and eventually cause HC in BTM patients.
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Plasma Membrane Specific Proton ATPase May Pack the Punch in Acid Secreting
Chickpea Trichomes

Hill Felton and Mark D Lazzaro, Department of Biology

Leaves, shoots, and seed pods of the chickpea plant, Cicer arietinum, are densely covered by glandular
trichomes that secrete organic and hydrochloric acids at a pH of 1 or less to defend from insect herbivory.
The mechanism for acidic secretion is not known. In plant cells, H+-ATPases in the plasma membrane
transport protons from the cytoplasm to the extracellular space. We identified a 120 kDa H+-ATPase in
chickpea leaves using western blots and localized the H+-ATPase to the plasma membranes of trichome head
cells using immunofluorescence. The H+-ATPase was not present in stalk cells or mesophyll. We found a
complicated network of invaginations of head cell plasma membranes that increases the surface area for
acidic secretion. We conclude that the head cells are the site of proton transport to acidify secretions that
migrate into the cell wall and through cuticular pores to collect in a drop on the trichome tip.

• Award of Merit Poster •
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Metal Specificity of a Class Ib Ribonucleotide Reductase from C. ammoniagenes

Corey Seacrist and Pamela Riggs-Gelasco, Department of Chemistry and Biochemistry

Ribonucleotide reductase catalyzes the critical conversion of ribonucleotides to deoxyribonucleotides in all
organisms. Despite its universal importance in DNA synthesis, different organisms have evolved diverse
enzymatic cofactors to catalyze this reaction. Most microorganisms utilize a dinuclear iron enzyme and
tyrosyl radical as a cofactor in this reaction. Recently, however, we and others have noted that manganese can
be substituted for iron in some organisms. We have been working to isolate a complex of three proteins
needed for this Mn incorporation in the C. ammoniagenes model system: nrdF, nrdE, and nrdI. A functional
assembly of the partner proteins will be required to understand the mechanism of cofactor selection in the
cell. We will present our progress in isolating the protein complex here.
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Sexual Dimorphism and Aggression in Snapping Shrimp (Alpheus angulosus and
Alpheus heterochaelis

Kathleen Hollowell, Rachel Vickery, and Melissa Hughes, Biology Department

Sexual selection often results in sexual dimorphism, where one sex grows a larger weapon and increases
aggression (typically the male). Sexual dimorphism occurs in snapping shrimp (Alpheus spp.) and differs
between species (A. heterochaelis vs. A. angulosus). We placed snapping shrimp in tanks, varying the sex of
the resident/intruder and counted snaps to measure aggression. Females are more aggressive, in competitive
and same sex interactions, for both species. Burrow ownership affects aggression differently between species:
A. heterochaelis male and female residents, but only A. angulosus female residents, are more aggressive
when defending their burrow than when pairing. The smaller weapon in the more aggressive sex may be
related to ownership of burrow, selection for larger claws for functions other than fighting, or energy spent by
females in reproduction.
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Reaction Kinetics of Diphenhydramine Photodegradation

Reggie Coleman and Wendy Cory, Department of Chemistry and Biochemistry

Drugs decompose into degradation products; heat and light help to facilitate this process. When drugs enter
natural water systems, they are exposed to environments of varying ionic strength. This research project
investigated the effect of ionic strength on the kinetics of the photodegradation of diphenhydramine (an
antihistamine). For solutions of low ionic strength, the rate constant was observed to change during the
degradation, indicating that at least two processes were at work. For the solutions of higher ionic strength,
water collected from (1) the Navy Shipyard location on the Cooper River and (2) Colonial Lake, the rate
constants did not change during the degradation. These rate constants were 0.0603 M/h and 0.0702 M/h,
respectively. It was concluded that the ionic strength of the water sample has a noticeable effect on the
degradation of diphenhydramine.
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Nutri: A Nutrition Activity

Jordan Homan, Alex Johnson, Megan Weaver, and Austin Baker, Department of Computer Science

Nutri is an event driven nutrition calculator that allows users to enter a number of "Fists" (portions) of a
given food group that they have eaten in one day. The nutrition algorithm is based on the American Food
Pyramid, and the results are displayed in the form of a health meter accompanied by suggestions for a better
diet. Nutri is designed to run on the OLPC (One Laptop per Child) Operating System known as Sugar. Our
group started this project from scratch to promote healthy eating among American children.
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Chemical Fingerprinting: Were Bricks used for Construction of Drayton Hall made on
Site?

Patrick Jones and Vijay Vulava, Department of Geology and Environmental Geosciences

Drayton Hall plantation was established in the eighteenth century in Charleston, SC. Not much is known
about the provenance of the bricks used in construction of this property. The goal of this study is to compare
the elemental composition of brick samples with that of native clay samples from this property and using
Principal Components Analyses to "fingerprint" the brick samples. The focus of the elemental analysis was
rare earth elements. Additionally, chemical changes that occur during firing of clay was investigated by
baking several clay samples at high temperatures. The basic clay and brick comparisons indicated that they
were chemically dissimilar leading to an initial conclusion that the bricks may have been manufactured
elsewhere. However, the baking of clay at high temperatures showed that chemical composition of clay
altered drastically opening a possibility that the clay used for making the bricks may have, indeed, come from
Drayton Hall property.
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Fos expression in amygdala following cue-induced reinstatement to extinguished
sucrose-seeking

Sallie E. Clark, Angie M. Cason and Gary Aston-Jones, Department of Biology

Previous studies have implicated the orexin system in reward-seeking behaviors associated with food and
drugs. The present study investigated the role of the orexin system in cue-induced reinstatement of
extinguished sucrose-seeking using the orexin 1 receptor antagonist, SB-334867 (SB). Rats were sacrificed
and brain tissue collected and processed for c-fos immunohistochemistry. The number of Fos positive cells in
basolateral (BLA), medial (MeA), and central amygdala (CeA) were quantified. Overall, Fos expression was
highest during late extinction in all three amygdala regions and pretreatment with SB significantly decreased
this effect. These results show a disconnection between the behavioral and neural response and suggest that
SB is acting outside the amygdala to influence cue-induced reinstatement to extinguished sucrose-seeking.
The increased activation of the amygdala during extinction may represent a separate behavioral process, such
as stress response, that was not measured using this behavioral paradigm.
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Inflammatory cytokine production by U937 cells: Influence of 1, 24, and 48 h lactate
treatment

Katherine Logan, Michael Flynn, and Yan Huang, Department of Heath and Human Performance

The purpose of this study was to quantify the inflammatory response of U937 monocytes to
lipopolysaccharide (LPS), a mitogen and activator of monocytes, after varying the incubation times for
sodium lactate. U937 monocytes were cultured and either untreated (control) or treated with 12 mmolL-1

sodium lactate (final concentration) for 1-, 24-, or 48-hours, prior to exposure with LPS. Culture supernatants
were separated and stored frozen prior to analysis of IL-6 using ELISA. There was no change in the IL-6



response to lactate in either the 1-hour or 24-hour lactate incubation, compared to LPS alone. However, there
was a three-fold increase in IL-6 levels after 48-hour sodium lactate incubation. The findings lead to the
conclusion that chronic exposure to lactate, as would be evident in chronic conditions such as type 2 diabetes,
increased inflammatory biomarkers. Shorter exposures to lactate were not sufficient to elicit an augmented
inflammatory response.
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Fourier Analysis of Phase Resetting Curves of Excitable Cells

Andrew Smith and Sorinel Oprisan, Department of Physics and Astronomy

We used the Moris-Lecar computational model to simulate the neural response to varying ion channel
conductances and stimulus strength. The response of the neuron is quantifiable as a Phase Resetting Curve
(PRC) which represents the change in firing period of the neuron. We did Fourier transforms on the PRCs
and extracted the Fourier Coefficients. We are working on defining mathematical relationships between
coefficients of different order terms, and we believe that the coefficients will allow us to work backwards to
understand the affected parameters. The results could simplify the process of analyzing neural health in a
laboratory.
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Software Engineering Social Networks

Jesse Snider, Brandon Sheppard, Kyle Hagan, and Shaun Lally, Department of Computer Science

Online social networks are becoming more abundant and highly integrated within a variety of web services
and platforms. As a result, users are becoming increasingly aware and connected with their peers' interests.
Never before has mankind experienced the ability to exchange culture and information on this scale. With the
aid of software developers from across the world, a team of software engineers at the College of Charleston,
has designed a service which merges social networking and music enjoyment. The College of Charleston
engineers have developed software and have taken advantage of powerful web services to construct a social
network among Banshee users. Banshee is an open source media player available online, and now Banshee
users are able to share their latest music through their favorite social network with one-click.
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Absorption and Scattering in Correlated Random Media

Philip Boehner and Michael Larsen, Department of Physics and Astronomy

The Beer-Lambert-Bouguer (BLB) Law of Exponential Attenuation simply states that as radiation enters a
medium, only a fraction of this light will leave the medium, whereas the rest is absorbed. This part of an
ongoing project aims to model the process of light attenuation in atmospheric media by developing a
computer program that numerically evaluates photon absorption in a pseudo-randomly generated volume.



The approach being developed is a first-principles method involving the explicit placement of particles in a
volume, where ballistic photons are tested against collisions with these particles. Though the overall research
effort is only in the first stages of development, the section that this project focuses on has indeed been
successful in finding absorption characteristic of BLB Law predictions
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Tracing Violent Volcanic Eruptions: Distance Induced Shifts in Geochemical Ash
Fingerprints

Frank Waters, Erin Beutel, and Robert Nusbaum, Department of Geology and Environmental Geoscience

The long distance correlation of volcanic ash deposits from plinian eruptions is a critical step in
understanding the recurrence rates and sizes of eruptions and their associated impacts. A highly effective
method for doing this is the examination of multiple trace element ratios (referred to as a "fingerprint") within
the volcanic material. This study was designed to provide a new tool for distal correlations by looking at
potential variation in geochemical fingerprints for ash samples with large distances. In this study ash samples
were cleaned of any secondary contaminates and then processed using magnetic and heavy liquid methods to
acquire a glass only phase before microwave assisted dissolution in strong acids in preparation of ICP-MS
analysis. Samples from Novarupta volcano, Alaska were examined because of the multimodal nature of the
magma source. The preliminary data collected indicates that minor but distinct shifts do occur for multimodal
eruption at distance.
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Eutrophication and Nutrient Analysis of Water Samples from the Reedy River Basin,
Greenville, SC

Molly O'Neil and Cody Donofrio, Department of Geology and Environmental Geoscience

The Reedy River Basin flows through Greenville, SC, a major tourist and residential area. Over the past
fifteen years, there have been major problems with water quality. Past contaminant testing, done by the EPA
and by students at Clemson University, has shown increased amounts of nitrogen and phosphorous via a
process called eutrophication. Concurrently, nutrient testing has shown increased contamination of nitrate,
phosphate and sulfate. Water quality testing from rural, suburban, and metropolitan areas should indicate that
increased levels of contamination are due to human development. We sampled five sites in different reaches
of Reedy River basin including headwater areas in rural settings upstream of Greenville, near Greenville and
downstream of Greenville. These areas have been selected to understand how urbanization affects water
quality and it is hypothesized that water quality progressively worsens as the river passes through agricultural
and urbanized areas. The results will be presented at the SSM Poster Session.
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Differing Carbonate Dissolution Amongst Carbonate Rocks



Brett Haenn and Daniel Harper, Geology Department

Brett and I are going to test how the dissolution of carbonate in dilute HCl differs between different types of
carbonate rocks/minerals. This would be valuable information because of the importance of carbonate
dissolution in karst terrain, particularly the effects it has on real-estate due to subsidence of land that can lead
to the destruction of property. Our goal is to determine how the dissolution of carbonate is affected by rock
composition. We predict that the rocks with higher calcium will dissolve more readily in an acidic solution
than others. We will be testing similarly sized samples of sedimentary limestone, aragonite, dolomite, and
marble, which we will weigh prior to submersion. First, we will use the scanning electron microscope to
determine the relative composition of each sample via x-ray spectroscopy. Then, we will create a dilute stock
solution of HCl with a pH of 2. Each sample will be submerged in separate containers of the solution for
three days. Their dissolution progress will be monitored twice a day to ensure that they have not completely
dissolved. The samples will be removed and weighed, while we test the ion concentration of each solution
using the ion chromatograph, as well as record the pH of each to determine their degree of increased
alkalinity due to dissolution, which we predict should be greater among samples with more calcite.

53

Tilted Disk Black Hole Accretion Simulations: Revising the Cubed Sphere Mesh and
Moving Forward

Joanna Gillespie and P. Chris Fragile, Department of Physics and Astronomy

The previous addition of the cubed sphere grid enabled the Cosmos++ magnetohydrodynamic (MHD) code
to model the accretion of matter onto black holes without the polar singularities inherent in a spherical polar
grid. More recently, a staggered constrained transport scheme for magnetic fields has been incorporated to
better preserve physical constraints. Other changes are in progress, such as modeling the radiation emitted by
accretion disks.
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Exploring the New Frontiers of Life: A Mission to Europa

Jordan Adams and Caitlyn Mayer, Department of Geology and Environmental Geoscience

This project is conducted as an academic exercise to plan a mission based on guidelines provided in the 2010
Discover Announcement of Opportunity. The purpose of the mission is to study the geology, physics and
biology of Europa and identify evidence for past/present life and a subsurface ocean. This mission is a
collaborative effort between science students at CofC and engineering students at UAH. Together, science
and engineering research molds the outline of the mission and the two disciplines function to support each
other. Total duration of the mission is 6-8 months, consisting of two observatory stages and one main science
stage. A Lander and an Orbiter will contain all the instruments necessary to complete the mission. The
Lander will utilize a variety of tools to provide compositional data on in-situ samples chemical could indicate
the presence of a subsurface ocean or the existence of organic materials.
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Effects of Caffeine on Locomotor Activity in Juvenile and Adult Zebrafish

Morgan Zipperly and M.W. Hurd, Department of Psychology

Caffeine has become one of the most ubiquitous drugs used in the western world. We examined the acute
effects of caffeine on zebrafish. Adult fish exposed to 10 μg/L of caffeine showed significant declines in total
locomotor activity (t(22)=2.1, p=0.03). However, in juvenile zebrafish (30 days old), no significant effects
were observed on activity (t(64)=0.47, p=0.32). A conditioned place preference (CPP) paradigm was used to
examine caffeine's effects; a significant increase in activity in the white / non-preferred portion of the arena
(t(27)=2.29, p=0.02) was observed. Taken together, these experiments indicate important differences in the
response to caffeine between adult and juvenile zebrafish. The CPP experiment suggests that caffeine may be
reinforcing for zebrafish since they spent more time in the non-preferred portion of the arena following
exposure.

56

Fluorescence Quantification of a Photosensitizer in a Tissue Phantom

Linda R. Jones and Alexandra Gotshall, Department of Physics and Astronomy

This project involves the study of a fiber optic method to detect the fluorescence emission of Photofrin, a
photosensitizing drug that is used in photodynamic therapy for the treatment of high-grade dysplasia in
Barrett's esophagus. The main goal was to develop a calibration curve that would allow us to determine the
amount of photosensitizer present in a tissue phantom. By adding known concentrations of the drug and
measuring the total emissions using the Ocean Optics Jaz system with an excitation of 405 nanometers, we
were able to calculate a ratio of drug emission and autofluorescence that will be used to quantify the
photosensitizer in vivo. The data collected from the samples prepared shows a linear relationship between the
calculated ratio and the concentration of Photofrin.
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Analyzing Mercury Levels in Sediments of the Edisto River Basin in Relation to Local
Coal-Burning Power Plants

Ryan Capps and Jordan Adams, Department of Geology and Environmental Geosciences

This project was conducted to observe the mercury content of sediments from Edisto River Basin in relation
to the local coal-burning power plants. Coal power plants in the area have been known to emit atmospheric
mercury. An abundance of anaerobic bacteria living in the Edisto River Basin methylate the local mercury,
producing Methyl-mercury. This mercury binds to organic sediments and clay particles that become
deposited in low energy areas in the basin. 11 samples were taken along the Edisto River, its tributaries, and
wetland areas. The samples will be analyzed for their organic content through combustion of the contained
carbon, using a muffle furnace. The samples will also be analyzed for their grain size using a laser particle
size analyzer. Finally an ICP-MS will look for signs of mercury in the sediments. Results are expected to



yield higher concentrations of mercury in sediments found closer to the coal-burning power plant.
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Analysis of Trace Metal Contamination in Estuarine Sediment

Brandon Ferro and Gavin Smith, Department of Geology and Environmental Geosciences

Accumulation of heavy metals in estuarine systems poses risks of biomagnification and bioaccumulation to
benthic fauna. A small boat was washed ashore along Folly Road on James Island, SC during Hurricane
Hugo and has since been spray painted with graffiti for over 20 years. This boat lies adjacent to the estuarine
environment and hence, there has been concern regarding leaching of heavy metals from the sprayed paint
into sediments and potential contamination of the harvested seafood from nearby Bowen's Island. The goal of
this study is to determine the potential for leaching of trace elements from the sprayed paint into the adjacent
estuarine sediments. Paint fragments from the boat along with sediment samples in the estuary near the boat
and other sites considered to be less contaminated were collected for trace metal analyses. This data will be
presented at the SSM Poster Session
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Is Physical Activity Level and Athletic History Related to Risk of Anterior Cruciate
Ligament Injury?

Andrea Burtt, Gina Parisi, Matt Rossi, and Susan Rozzi, Department of Human and Health Performance

The anterior cruciate ligament (ACL) is the most frequently injured ligament of the knee. A common
mechanism for non-contact ACL injury has been described as a "dynamic knee valgus," and often referred to
as an inward collapse of the knee. Suggested contributors to this dynamic knee valgus include neuromuscular
factors. To our knowledge, there has been no research relating physical activity level and athletic history to a
person's ability to control dynamic knee valgus during functional tasks. We hypothesized that those with low
physical activity levels and less athletic history would demonstrate less lower extremity neuromuscular
control and greater dynamic knee valgus. We quantified our subject's neuromuscular control with the Star
Excursion Balance Test and we recorded their lower extremity joint kinematics with a motion analysis
system. If a relationship is determined between the activity level and athletic history and dynamic knee
valgus then prevention program recommendations can be made.
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Google's Future Search Innovations

Tom Conlon, Alex Mirzayan, Connor Adams, Stuart Harvey, and Tate Smith, Department of Computer
Science

Web search is the dominant form of information access and everyday millions of searches are handled by
Google. However, users still struggle to find what they are looking for, and there is much room for



improvement. In this project we describe a novel and practical approach to Web search that combines ideas
from personalization and social networking to provide a more collaborative search experience. We will
examine Google's future search algorithms and products, such as Google's +1. Google added social features
that will let your friends help determine what ranks high in the search results you see. Social search combines
results from your friend's blogs, Flickr, Twitter, and a wide variety of other social media sites with Google's
regular search results.
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YouTube's Digital Rights Management

Sam Rogers, Chris Bean, Danielle Legree, Tracie Johnson, and Clair Miller, Department of Computer
Science

YouTube is a powerful resource and millions have learned to take advantage of popular Internet software
based on a peer-to-peer architecture to share copyrighted movies and music. Concerned about the
consequences of illegal copying and distribution on a massive scale, content owners are interested in digital
rights management (DRM) systems which can protect their rights and preserve the economic value of digital
video. The explosive growth of multimedia content on YouTube is revolutionizing the way video content is
distributed and presents new challenges for content security and copyright management. Unfortunately, the
technical challenges for securing digital content are formidable and previous approaches have not succeeded.
We provide an overview of the concepts and approaches for YouTube video DRM and describe methods for
providing security, including the roles of encryption and video watermarking. Lastly, we identify challenges
that Google faces and directions for further investigation in video DRM.
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Location Aware Computing

Florian Auckenthaler, Catherine Duckett, Michael Bachman, Brittany Small, and Ashkon Babaee,
Department of Computer Science

A browser utilizes a computers's IP address for approximate geolocation. More accurate geolocation is
possible with javascript and the HTML5 geolocation api, which requires the users permission. Location-
aware applications enhance the mobile user's environment by delivering useful information that is unique to
the user's spatial region. These systems can be improved by providing a greater range of content and a more
dynamic information base. This is achieved by providing an easy-to-use interface that connects any form of
media—such as text, pictures, audio, or video—to a specific location.
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Cloud Computing: Salesforce + Google Apps

Becky Stewart, Sam Kernodle, Justin Wooton, and Anthony Clause, Department of Computer Science



This project examines "software as a service" concept and focuses on the integration of two Web Services.
The combination of the Google Apps suite of productivity applications and the Salesforce suite of Customer
Relationship Management (CRM) applications enables businesses to effectively communicate and
collaborate without any hardware or software to download, install or maintain. Salesforce for Google Apps
also leverages the Force.com Platform and Google's open APIs, opening up even more development
opportunities for developers and partners. The core set of APIs include the Force.com SOAP and REST-
based Web Service APIs, the Bulk API, and the Metadata API.
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The Migration to Google Apps for Education and Mobile Accessibility

Joshua Wooten, Josh Moser, Kyle Brown, and Ian Feeley, Department of Computer Science

The College of Charleston marked the 2011 Spring Semester with its migration to Google Apps for
Education. This migration introduces a new email service known as "Cmail." With their "Google ID"
students will have access to an ever-growing stable of Google Apps. Due to the recent growth in smartphone
usage, many students do not use a computer to access email. This Cmail widget will allow students to quickly
glance at their inbox, and tap on any received email to view it. The e-mail will be viewed using a browser and
auto sign in feature. Email will be gathered by the widget utilizing POP3, copying the content from the Cmail
account. The original copy will remain in Cmail. This widget will act as a preview for the email and link
access only. All other features will be accessed by the Gmail application or via mobile web access.
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Chronic Stress Slows Tadpole Growth

Jacob M. Oster and Allison M. Welch, Department of Biology

Stress is a common occurrence in the animal kingdom. Among humans and other animals, stress can cause
serious health problems. In this experiment, we wanted to see the effects of a forced movement stressor on
growth and development of southern leopard frog (Lithobates sphenocephala) tadpoles. Tadpoles in the stress
treatment were agitated on an orbital shaker for 30 minutes per day, which forced them to continuously
reposition themselves in the water column. We hypothesized that tadpoles stressed daily would be in poorer
health than control tadpoles. At the end of the experiment, the chronically stressed tadpoles weighed
significantly less than control tadpoles. We concluded that this was either due to increased levels of stress or
due to the daily "workout" these tadpoles were subjected to. Future morphometric analysis will determine
whether individuals in the forced movement treatment developed greater muscularity than control animals.
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Variation in above and belowground traits across populations and densities in
Arabidopsis thaliana

Stephanie Fiesta and Courtney Murren, Department of Biology



Plant environments are heterogeneous. One way plants respond to this variation is to modify trait expression
via phenotypic plasticity. An important aspect of plant environments is density. We examined four non-native
populations of Arabidopsis thaliana (3 from South Carolina and one laboratory line) planted in varying
density treatments (1 plant per pot, 3 plants per pot, 6 plants per pot and 12 plants per pot) which mimic
natural variation in the field. We measured aboveground traits (e.g. fruit number, biomass, flowering date)
and belowground traits (biomass, root surface area, length). We found significant variation among
populations and densities for above and belowground traits. Plants in higher densities are smaller and have
different architectural characteristics than those grown in lower densities. We demonstrate that density is a
key factor in plant development, and that there is a genetic component to the variation observed. Density may
influence population persistence in nature.
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Detection and assessment of subtle hydrothermal alteration in the Black River group
carbonates, New York

Ross Holbrook, Robert L. Nusbaum, and Erin K. Beutel, Department of Geology and Environmental
Geosciences

In southern New York, middle Ordovician carbonates of the Black River Group (BRG) support oil and gas
traps created by deep-seated hydrothermal alteration. This study explores possible northern extension of these
plays by determining the presence of associated alteration features and their correlation within larger regional
contexts from core and wall rock from a limestone quarry operated by Tug Hill Construction Ltd. near
Champion, New York. Regionally speaking, this formation does not contain many of the more obvious
alteration features associated with the BRG. However, the presence of subtle alteration features were
observed, including vugs with secondary dolomite, barite, and pyrite which correspond with hydrothermal
alteration further to the south. Data was gathered using scanning electron microscopy, petrographic
investigation, rock-staining, spectroradiometry, core-logging and reconnaissance field investigation. These
suggest subtle evidence of hydrothermal alteration in the project area, perhaps further extending a regional
trend northward.
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A Dose Response Assessment of Suspension Training Workouts in College-Aged
Women

Andrew Fortune, Barbara Wright, Brian Monk, Haley Sayer, Hannah Lund, Jamie Holler, Matt Roberts,
Meredith Grieff, and Tim Scheett, Department of Health and Human Performance

Suspension training is a form of exercise that incorporates aspects of cardiovascular and resistance training in
an unstable environment. Individuals use their own body mass as resistance while performing exercises in an
interval method. Prior to testing, eleven college-aged female subjects participated in a minimum of two
familiarization trials and a maximal graded treadmill test. Subjects performed four testing sessions using
work:rest ratios of 30:60, 30:45, 30:30, and 45:30 sec, in a randomized order. During each testing session,



subjects completed the same whole body workout that included two cycles of 23 exercises. Heart rate, blood
lactate, and RPE were measured before, mid-way, immediately post, and 30 min post workout. Average heart
rate was significantly different (p<0.05) between both the 30:60 and 30:45 workouts as compared to the
30:30 and 45:30 workouts. Blood lactate was not significantly different (p>0.05) between the workouts.
Session RPE was significantly different (p<0.05) during 45:30 than the other three workouts. From these
results, it was determined that a 30 sec decrease in rest and/or a 15 sec increase in work was necessary to
elicit a significant dose response in workout intensity.
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The Development of HAZUS based Liquefaction Mapping for Emergency Planning

Frank E. Waters III, Brooke Spivey, and Norman S. Levine, Department of Geology and Environmental
Geosciences

Liquefaction is a devastating problem that can occur due to a large seismic event in the South Carolina
coastal plain region. Being able to accurately predict where liquefaction will occur is essential for officials to
plan for the damages associated with a large earthquake event. This study implemented methodology for
liquefaction probability mapping developed for FEMA's HAZUS-MH earthquake damage assessment tool.
HAZUS-MH is a GIS-based tool that helps planners predict the damages from potential earthquakes and
supports planning and mitigation activities across the country. Using data from Charleston, Berkeley and
Dorchester, we created high resolution liquefaction potential maps for use in the HAZUS system. Information
on substrate age, composition and water table depth information were integrated from the USGS 1:24000
geologic maps and the NRCS SSURGO data (1:24000 soil maps) and combined with peak ground
acceleration models producing the final maps. This represents an important step in state-wide hazards
preparation.
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Formation of Lipofuscin Precursors in Retinal Rod Outer Segment

Alexander Verderber, Department of Physics and Astronomy, and Yiannis Koutalos, Departments of
Ophthalmology and Neurosciences, Medical University of South Carolina

The fluorescent mixture lipofuscin accumulates in the lysosomes of the retinal pigment epithelium cells. In
high concentrations, lipofuscin can be detrimental to the health of the cells and may make a person more
susceptible to age-related macular degeneration. A fluorescent precursor for lipofuscin has been identified in
the outer segments of the rod photoreceptors. Fluorescence microscopy with a 488 nm excitation light was
used to characterize the lipofuscin precursor in purified rod outer segment membranes. The emission spectra
of component solutions containing phosphatidylethanolamine, phosphatidylcholine, and all-trans retinal were
compared to those from purified membranes. The orange emission (600-620 nm) exhibited by the precursor
in the outer segments of cells was replicated in both component solutions and purified outer segment
membranes that contained high all-trans retinal concentrations. High concentrations of all-trans retinal were
an important factor for the appearance of the lipofuscin precursor, as judged from its orange fluorescence
emission.
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Trophic interaction and diet shift in two size classes of naked goby, Gobiosoma Bosc

Dan Zurlo and Antony Harold, Department of Biology

The gut contents of each of 13 naked gobies, Gobiosoma Bosc, from Charleston Harbor, were compared to
the standard length of each goby to determine if a shift exits in type and length of prey naked gobies consume
as they grow longer. Guts were removed and dissected and contents identified. The data were analyzed to
determine a relationship between prey type and gut content could be seen between two size classes of goby,
17-25mm and 25-35. Both size classes favored smaller prey. The larger class favored larger prey. Both
average and median prey length increases with increasing standard length. The R2-values are 0.492 and 0.421
respectively. These data suggest there is some shift in both type and length of prey as naked gobies increase
their size. However, many, many more gobies must be examined before any conclusive statement about a
shift in the diet of naked gobies can be made.

72

Biogeographical and sedimentary distribution of pteropods on the western edge of the
Gulf Stream off the coast of Charleston, SC

Daniel Zurlo, Department of Biology, and Leslie Sautter, Department of Geology

The distribution of genera of pteropods, in the water column and sediments were compared and analyzed at
five (002,004,005,006,009) stations in 20-25m of water on the western edge of the Gulf Stream off the coast
of Charleston, South Carolina. Any one of the genera Clio, Limacina, Creseis, Styliola, and Cavolinia could
have been found. Current data were analyzed to determine how tests traveled. In the water column, Limacina
was more abundant at 004 and 006 and Clio/Creseis were more abundant at 009. No data were collected for
002 and 005. Tests were most common at 005. The distances tests traveled were short so the substrate should
represent the water column. Discrepancies between stations were due to diel vertical migration. So few
pteropods were found due to shoaling of the aragonite compensation depth, because of the organic rich
sediments on the continental shelf causing an increase in CO2 concentrations at depth.
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Models of Inhalation Dosage

Joseph Niehaus and Mike Larsen, Department of Physics and Astronomy

We investigate the variability of inhaled dose from different pathogen distributions with natural count
variability modeling a number of possible realistic scenarios. Past understandings of aerosol distributions
assumed that given enough time, the distribution was uniform; recent evidence suggests that steady-state
conditions may find aerosols to be "clumpy" or "correlated", resulting in substantial deviation from
theoretical developments. The total inhaled dose is known to be dependent on duration of exposure, breathing
rate, concentration of pathogen, and volume of air taken in each breath. We hypothesize that the spatial
distribution of the aerosols affects variability of inhaled dose. The binomial, poisson, and geometric



distributions are examined as well as the modified Thomas process (a doubly stochastic 3-parameter Cox
process that can be modified to fit physical descriptions of realistic aerosols). In this presentation we present
and interpret the results from the simulations.
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C.R.E.T.E. — Collaborative Research of Europa Through Exploration

Cameron Self, Stephanie Vogtman, and Mary Bronaugh, Department of Physics and Astronomy

The overarching goal is to determine whether Europa harbors a habitable environment for past, present, and
even future life. This mission seeks to determine the interior structure and processes and how those processes
shape the icy crust/surface, to determine the thickness of the icy crust, identify subsurface water, and study
the interactions between subsurface ocean and icy crust, and to characterize the magnetic field. To achieve
this we propose an Ice Penetrating Radar, a Thermal Emissions Spectrometer, and a Magnetometer.
Additionally we propose to use Aerogel Filters, a Nepherometer, a Seismic Network, and a Raman
Spectrometer. Furthermore, we aim to determine the surface and near surface composition and chemistry
with a strong emphasis on habitability, to map and study the geological surface structures in high resolution
and understand their formation to identify future sites for surface system exploration, and to observe the
exosphere and identify the surface exosphere interactions.
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Visualizing SRF expression in the green sea urchin using whole mount in situ
hybridization

Erica Flores and Christine Byrum, Biology Department

Serum Response Factor (SRF) is a member of the MADS-box family crucial to vertebrate skeletal muscle
specification. The particular regulatory action of SRF is determined by the identity of the cofactor binding the
SRF Serum response element (SRE) sequence. Using the genome of the purple sea urchin,
Strongylocentrotus purpuratus, and molecular cloning techniques, we have isolated a portion of SRF from
the green sea urchin, Lytechinus variegatus. Sea urchins are appealing models in which to study muscle
specification due in part to the fact that they share many developmental characteristics in common with the
chordates. To determine the spatial and temporal expression of SRF, whole mount in situ hybridization has
been performed on different developmental stages of L. variegatus. The patterns of gene expression have
been compared to those reported in other organisms in order to better understand how the process of muscle
specification has evolved in different groups over time.
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Implementing a Community-Based Wellness Program in Downtown Charleston

Pam Angelakis, Kenni Bowling, Elizabeth Cooper, Laice Lane, Brittney Williams, Chris Campbell, Justin
Fojo, Matt Hassig, Samantha Kubinski, Lindsay Taylor, Susan Flynn and Tim Scheett, Department of Health



and Human Performance

In 2008 over 50% of adults in the Charleston area were classified as being overweight or obese, reaching an
all-time high. Downtown residents living in public housing often have limited available resources for
traveling to or paying membership fees for fitness facilities. In addition, people from this population often
have inadequate knowledge of the benefits of regular participation in physical activity. This combination puts
people at a greater risk for developing diseases related to physical inactivity (obesity, diabetes, hypertension).
Establishing physical activity programs near public housing communities removes many of the major barriers
that prevent people from living healthy lifestyles. When developing a community-based wellness program, it
is imperative to include community representatives in the decision making process. Programming
development must be based on the wants, needs and opinions of the potential participants which should be
collected by attending local community meetings. Personal communication must be established and
maintained between the participants and the program staff to assure regular participation which contributes to
achieving a successful program.
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The Kinematic and Kinetic Differences Among Barefoot, Athletic and Toning Shoe
Conditions

Shannon Hardester, Kristin Keene, Ashley Conrad, Marc DiFronzo, Anh-Dung Nguyen, and William R.
Barfield, Department of Health and Human Performance

The purpose of this study was to evaluate the kinematic and kinetic differences of the toning shoe compared
to traditional athletic shoes and barefoot walking while walking at a self-selected pace. Center of pressure
(COP), ground reaction force (GRF) and selected angular kinematic variables where examined in each of the
conditions using a motion analysis system and a Bertec force plate. Following IRB approval nineteen healthy
adult females volunteered to participate in this investigation. We hypothesized that significant differences
would exist among the 3 conditions. Mean age for the participants was 21.3 years±2.9, mean height was
163.4±5.8 cm, and mean body mass was 60.5±8.8 kg. Separate repeated measures ANOVAs were used to
evaluate group differences followed by post hoc t-tests with SPSS Version 18. Statistically significant
differences were demonstrated throughout different times during the stance phase of gait. Our findings
suggest that biomechanical differences exist among the conditions.
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Preliminary Assessment of a Community-Based Physical Activity Program

Chris Campbell, Justin Fojo, Matt Hassig, Samantha Kubinski, Lindsay Taylor, Pam Angelakis, Kenni
Bowling, Elizabeth Cooper, Laice Lane, Brittney Williams, Susan Flynn and Tim Scheett, Department of
Health and Human Performance

Charleston Physically Active Residential Communities and Schools (C-PARCS) is a community wellness
program that was designed and implemented in downtown Charleston. The primary goal of C-PARCS was to
offer free physical activity programing as a means to promote healthier lifestyles among individuals from
under-represented populations (i.e. ethnic minorities and/or low socioeconomic status). Under-represented
populations often have limited or no access to wellness facilities or knowledgeable resources which



contributes to them having the highest rates of obesity, diabetes and cardiovascular disease. To identify the
local population served by C-PARCS, demographic information was collected from 16 (n=14 females) of the
27 participants. Nine participants identified as Black, four as White, and three as Egyptian. Participants' mean
age was 40 yr (range: 21-61 yr) with a mean household income of $37,000 (range: $9,000-$130,000). C-
PARCS is ideally suited to assist participants in achieving their wellness goals ultimately leading to healthier
lifestyles.
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Radio Astronomy on the Far Side of the Moon

Philip Meyer, Jr., Department of Physics and Astronomy, and Jesse Snider, Department of Computer Science

The far side of the Moon offers unprecedented access to the low frequency radio sky that is impossible from
Earth due to the ionospheric cut off and man made radio transmissions. These low frequencies contain
information about some of the most energetic phenomena in the universe. Lunar Innovations, a collaboration
between the College of Charleston, the University of Alabama at Huntsville, and ESTACA School of
Engineering (Paris, FR), is proposing a NASA Discovery class mission entitled Radio Astronomy on the
Moon (RAM). This mission will involve the deployment of a 100 element radio array to map the interstellar
medium and make observation of high energy particle phenomena from the Sun to the interstellar medium
(ISM). Furthermore, the lunar and local space environment will be explored to discover potential hazards to
humans and to search for resources that would enable human presence.
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Rain Instrumentation

Conor Smith and Mike Larsen, Department of Physics and Astronomy

Radar measurements of rainfall have known limitations in resolving rainfall variability. Most other
commercial rain sensing instruments are designed to measure rainfall variables at a single point and,
consequently, are also limited in their ability to resolve spatial variability. A grid of commercially available
instruments could measure this variability, however the cost associated with procuring these devices prohibits
this. We characterized existing rain detection instruments in terms of their aptness to measure rainfall
variability when arranged in this sort of grid. Furthermore, we created a drop generation system and began
creating prototypes for an inexpensive rain disdrometer—a type of rain detection device that measures the
diameter of droplets—for use in such a grid.
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Photoluminescence and Photoacoustic Characterization of Doped Zinc Oxide
Tetrapods

Philip Meyer, Jr. and Narayanan Kuthirummal, Department of Physics and Astronomy, College of Charleston
and 



Ramakrishna Podila and Apparao Rao, Department of Physics and Astronomy,Clemson University

Zinc Oxide has been the focus of intense research in recent years due to its unique optical, piezoelectric, and
magnetic properties. Nano ZnO tetrapods, which are crystals composed of a ZnO core with four cylindrical
arms of equal length and diameter that have hexagonal cross sections, have particularly interesting properties
related to size and geometry. ZnO tetrapods were synthesized using a CVD method with varying
concentrations of a Cobalt dopant. The samples were then characterized using photoluminescence (PL) and
photoacoustic spectroscopy (PA). Peaks in the pristine sample's spectrum found at 379 nm, 389 nm, and 512
nm were identified as the band gap de-excitation, the phonon replica of the 379 nm peak, and the most
intense of several peaks that fall in ZnO's large broad visible luminescence region, respectively. From the
pristine to the 2% Cobalt concentrations, clear shifts in the band gap de-excitation energy were observed.
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Composition of Phytoplankton Communities Determined Using HPLC Assays of
Ocean Samples in the Ross Sea

Jacob Sperling, Tyler Cyronak, Jennifer Davis, and Giacomo DiTullio, Department of Biology

Underway surface samples were taken during a cruise to the Ross Sea from November to December 2006.
Pigment samples were size fractionated by filtration through GFF, 5μM, and 20μM filters and analyzed by
HPLC. The computer program Ocean Data View was used to graph the concentrations of pigments in the
different size fractions. The pigments allowed us to extrapolate the composition of phytoplankton
communities along the cruise path. As shown by concentrations of the pigment 19'Hexanoylfucoxanthin,
there appeared to be large colonies of pyrmnesiophytes in the western Ross Sea. In addition, diatoms
appeared to be found most north of the Ross Sea in areas with higher sea surface temperatures. Moreover,
further studies could elucidate how changes in temperature and nutrient levels could alter community
composition.
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Power laws and bubbles in oil prices

David Seamans, Department of Physics and Astronomy, and Calvin Blackwell, Department of Economics
and Finance

Power law behavior in real estate prices and income distributions have been a subject of study for some time.
We analyzed power law distributions of one-minute oil prices through the US Oil Fund (Ticket symbol
USO), from January 1 through March 31, 2011. Using the daily power law exponent, α, we estimated a
critical value for which the distribution became fat-tailed, which is a predictor of price trend reversal. The
critical values are those α for which the power law relationship becomes undefined. Over the period of our
study, the critical value of USO was α=1.2. As the daily α crossed the critical value, the daily percent change
of the USO reversed. These crossovers were used to trigger Buy and Sell signals that would have resulted in a
15% return on investment over the study period.
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A Numerical Scheme for Relativistic Radiation Magnetohydrodynamics

Marco Rodriguez and P. Chris Fragile, Department of Physics and Astronomy

Electromagnetic radiation can interact with matter through radiative transfer in the form of emission,
absorption or scattering; we build upon previous work in computational magnetohydrodynamics to further
explore the effect of radiative transfer on black hole accretion disk fluid dynamics. Utilizing an existing
Cosmos++ general relativistic magnetohydrodynamic code that, through a High Resolution Shock Capturing
(HRSC) scheme, simultaneously evolves the equations of MHD, we design and develop a new code that
accounts for radiative transfer in general relativistic MHD simulations. We attempt to implement two new
radiation equations that keep track of a new set of variables, one for radiation energy density and three for the
spatial dimensions of radiation momentum density. Assuming a nearly isotropic, optically thick regime and
ignoring the radiation frequency dependency, we believe it is possible to evolve these four new equations
using the ongoing HRSC scheme.
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Wind Turbine and Solar Tracking Panel Energy Plant

Connor Smith, Philip Meyer Jr., David Seamans Cathleen Wise, Kyle Clayton, Marco Rodriguez, and
Narayanan Kuthirummal, Department of Physics and Astronomy

Rapidly growing public interest in renewable energy is prompted by a realization that fossil fuels are limited
and harmful to the environment. This has created a nationwide desire for energy independence. Two pertinent
sources of renewable energy are solar and wind. These are projected to have the greatest growth through
2035 by the US Department of Energy. With this prediction in mind, the newly developed Energy Production
class has designed and built a dual-system Alternative Energy Plant, equipped with a wind turbine and a solar
tracking photovoltaic panel. All aspects of this system have been integrated into a single energy producing
plant. The system is currently in the final phase of construction and preliminary efficiency testing is
underway.
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Fat Tails and Convergence

Emily Lindberg, Calvin Blackwell, and Frank Hefner Department of Economics and Finance

This research tests the fit of a power law distribution in GDP, population and per capita GDP across various
countries. It further aims to determine the relationship between power law distributions and β-convergence.
The growth processes that generate power laws and beta-convergence are contradictory, these should exist
simultaneously. To determine if a power law distribution exists, we 1) collect data on our three variables, 2)
rank them by size, 3) test the fit of the power law by performing regression analyses on the rank-size data and
4) check for log-normality. We examine the change in the three variables for 186 countries between 2006 and
2007. We are unable to reject log normality for the each distribution. Convergence is estimated by the growth



rates in GDP for the same 186 countries from 1997 to 2007. Results do not support the existence of power
laws and convergence in GDP across these countries.
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ICESSS-O: Inner Crustal Europa Seismic and Spectral Surveying Orbiter

David Weiss, Department of Geology, Nate Towles, Department of Physics and Astronomy, Hannah Kate
Fowler, School of Business, and Joseph Roth, University of Alabama-Huntsville

Europa is a Galilean moon of Jupiter characterized by its icy crust and subsurface ocean that could potentially
harbor life. The ICESSS-O mission science objectives are to determine the extent of the subsurface ocean and
its interactions with the crust, determine the inner structure of the crust and its composition, compare the
exospheres, plasma environments, and magnetic field, and further understand the formation of surface
features and sites of recent geologic activity. The primary objective of the ICESSS-O mission is to determine
if life is present in the subsurface ocean. To accomplish these goals, an array of scientific instruments
onboard both an orbiter and a lander will be utilized, in addition to a network of 29 impact probes that will
impact Europa's surface and collect seismic data. The ICESSS-O mission is a joint project between the
College of Charleston science team and the University of Alabama, Huntsville engineering team.
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The Effect of Physical Education on Mathematical Performance In Elementary Aged
Children

Brittany Aaron, Brittani Fulmer, Emily Kenny, Tiffany Marks, Hannah McCullough, and Karen Smail,
Department of Health and Human Performance

Research suggests at least one hour of physical activity per day stimulates a student's academic performance
and overall well-being. The purpose of this study investigates the relationship between physical activity and
mathematical performance among elementary students. Fourth-graders (n=32) from Mitchell Elementary
school participated in regularly scheduled physical education in the exergaming room. Students completed
multiplication assessments before and after exercising. Heart rates were recorded every three minutes
ensuring students maintained target heart rate range. To determine whether powerpoints displaying
mathematical facts during exercise increases post scores, the class did not view powerpoints for two of the
four testing days for four weeks. A percent change and Pearson's correlation calculated the differences. With
powerpoints on, the percent change increased to +20.9 and (P=0.997) likewise without the extra stimulus the
students' percent change decreased to +3.5 and (P=0.256). Indicating, the displaying of mathematical facts
during exercise increased a student's post score.

89

Yoga, Anxiety, and Stress

Crystal Dowd and Deborah Miller, Department of Health and Human Performance



Yoga is an ancient discipline used to decrease stress and anxiety and increase wellness. This study examined
the effects of yoga on perceived stress and trait anxiety over time. Students enrolled in two yoga courses at
the College of Charleston that met three times a week, for a total of 150 minutes, during the spring 2011
semester participated. Students completed the Perceived Stress Scale (PSS), a 10-item questionnaire, and the
State Anxiety Trait Inventory (STAI), a 20-item questionnaire at the beginning of class on three separate
occasions during the semester over a period of 6 weeks. The study was conducted four weeks after the
beginning of the course It was concluded that there were no significant difference in perceived stress
(p=0.13) and trait anxiety (p=0.13) comparing post data to pre and using paired t tests (paired t-tests, p<0.05).
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Analysis of Potassium-Based Conductance Models

Jack Harvey Wilson, Department of Psychology, and Sorinel Adrian Oprisan, Department of Physics and
Astronomy

Previous studies have considered the role of potassium in seizures by employing computational models of
potassium diffusion between periodically firing neurons. However, absent from most of these studies is the
potential effect of sodium dynamics on this form of neuronal coupling. We used a conductance-based
Hodgkin-Huxley model of the axon to produce periodic spiking action potentials. The model accounts for the
dynamics of major ionic species (sodium and potassium), as well as certain geometrical and physical
properties of the extracellular environment. Our model is compared to "reduced" models, in which the
dynamics of only a specific ion are considered, through analysis of periodic response curves produced by a
simulated injected current into the neuron. These data are then used to provide evidence for whether
potassium in isolation is sufficient to describe the emergence and behavior of such dynamic coupling
systems, or if a more detailed model is necessary.
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Lunar Interferomic Based Radio Array L.I.B.R.A.

James A. Greene, Samantha Geltz, and Hunter Hegler, Department of Physics and Astronomy
Thomas Bender, Daniel Morrow, Andres Buse, Tyler Earley, David Perrin, Dustin Drake, Sharon Deerman,
Robert Smith, Susann Gardner, and Alexandra Aruwajoye, University of Alabama in Huntsville

Little is known about the mysterious far-side of the moon. To this date there has never been a ground
exploration but missions such as Apollo 16 have photographed it. The far side of the moon is shielded from
Earth's radio interference and almost no ionosphere making this a potentially perfect setting for radio
astronomy. Since the early universe was mostly dominated by neutral hydrogen, its spin-flip transition, more
commonly know as the the 21-cm line, makes an invaluable instrument to constrain all model parameters and
density fluctuations to describe the Early Universe. By using the DALI concept LIBRA will attempt to
determine the specifics of neutral hydrogen, study early stars and galaxies, probe coronal mass ejections
(CME's), and study Ultra-High Energy particles. This is made possible by the partnership of students from
University of Alabama Huntsville and the College of Charleston, and is a comprehensive explanation of our
mission to place a satellite on the far side of the moon while achieving the explicit objectives in the NASA
Announcement of Opportunity.
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The Predictability of Pulse Evolution Models: Towards Explaining Complex GRB
Properties

James A. Greene and Jon Hakkila, Department of Physics and Astronomy

Most gamma-ray burst (GRB) pulses exhibit simple, correlated observable characteristics indicative of hard-
to-soft evolution. Pulses not exhibiting these behaviors are often found in complex GRBs with multiple
pulses, implying that closely overlapping pulses might assume the appearance of a single pulse having less
predictable properties. We apply Monte Carlo analysis to several BATSE GRBs to explore this hypothesis.
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Diel Vertical Migratory Patterns of Zooplankton in Gulf Stream and Sargasso Sea
Waters

Kirk Gillen, Stephanie Vogtman, and Gorka Sancho, Department of Biology

Diel vertical migrations (DVM) of zooplankton communities of the Gulf Stream and Sargasso Sea were
examined during the GUSTO oceanographic cruise from Charleston (SC) to Bermuda. A Surface
Photosynthetic Available Radiation (SPAR) was used to record light intensity at sunrise and sunset during the
14 day cruise. The data from the SPAR was compared to backscatter readings from an Acoustic Doppler
Current Profiler (ADCP), which were used to measure the timing of the zooplankton vertical migrations.
Additionally, zooplankton samples were collected 333 μm Neuston net at midnight and noon, to determine
biomass and community diversity. Daily positive correlations between the timing of light intensity changes
and zooplankton ascents suggest that zooplankton DVM is cued by irradiance at sunset.
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Isolation, Purification and Annotation of Novel Mycobacteriophages that Infect M.
smegmatis

K. Anderson, M. Bachar, D. Brandon, A. Brownstein, J. Bullington, C. Chaconas, G. Chavis, D. Collings, J.
Dillon, K. Dudhela, S. Eldridge, W. Gibbs, B. Guosh, M. Harrison, B. Howard, S. Landreth, T. McAneney, J.
Mirdo, E. Newberry, A. Oprisan, K. Patel, G. Porto, K. Rodriguez, N. Takore, J. Wilson, J. Coleman, and A.
Zimmerman Department of Biology

Mycobacteriophages, bacteriophages responsible for infecting Mycobacterium tuberculosis (etiological agent
causing tuberculosis) have gained increased recognition as a powerful tool to discover a way to eradicate
diseases. In a project with HHMI, our molecular biology class had as a goal to capture novel phage from the
environment, isolate and purify its population, and analyze its physical, molecular and genomic properties.
Once a population had been established, several rounds of plating were performed to ensure only one phage
population was being grown. As a class we purified 10 phages, including the phage "Buddy" that has been
sequenced and is now in being compared to other genomes for identification of genes, evolutionary
relationships and cluster identification. Conclusively, this project was part of a nationwide effort to give



undergraduates the experience of being part of substantial, meaningful scientific research that not only
furthers scientific knowledge, but also aids in trying to potentially find a cure for life-threatening diseases
such as tuberculosis, a serious disease that still kills millions of people in underdeveloped parts of the world.
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The Effects of Mona Vie on Serum C-reactive protein and Cholesterol

J.D. Brauer, E.J. Mann, J.S Murray, B.A. Riedmayer and M.G. Flynn, Department of Health and Human
Performance

MonaVie Pulse™ (MV), a commercially available acai-blend beverage, is believed to have cardiovascular
benefits due to its anti-oxidant and cholesterol-lowering properties. The purpose of the study was to
determine the influence of MonaVie supplementation on serum C-reactive protein and total- and HDL-
cholesterol. Subjects were moderately active-to-sedentary, overweight adults (n=14), randomly assigned to
MV or placebo (PLA) groups. After baseline anthropometric and fitness testing, subjects reported to the lab
following an overnight fast for a resting blood sample, before and after a 30-day, twice daily (1 oz) regimen
of MV or PLA. Serum was stored frozen until analyzed for serum total- and HDL-cholesterol and C-reactive
protein (CRP). There were no significant group or time differences for serum total- or HDL-cholesterol, or
CRP. Due to unexpected attrition the MV group was reduced by three. A 30-day, twice daily regimen of MV
Pulse™ did not significantly influence serum cholesterol or biomarkers of inflammation.


