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Abstracts 

Analysis of Bulk density in charcoal-enriched hearths and control locations 
Acilio, Dominique 
Environmental Science 

Bulk density (Db) is the ratio of the mass to the bulk volume of soil particle plus the pore spaces in a sample. The 
clod method consists of drying and weighing a known volume of soil. The bulk density of a clod of soil can vary 
between depth and composition of the soil. Charcoal is added to forest soils as a result of forest fires, slash 
burning, and controlled burns to produce charcoal in hearths within a forest. This study was conducted to 
determine whether charcoal hearths effected bulk density of soil. In this study, bulk density was measured from 
soil clods excavated from soil pits within five charcoal hearths and nearby control locations. Using a three-
dimensional scanner, the soil mass by volume was measured and the bulk density was found mathematically after 
weighing the clod and extracting the gravels. After averaging the bulk densities from the control site and 
comparing to the bulk densities of the charcoal hearths, little differences was found between the values. The 
results show no effect of charcoal on bulk density.  
 
Sepia and Scarlet Drosophila melanogaster mutants:  Linkage and pleiotropy 

Balnis, Tori; Ernst, Jennafir; Calik, Nikkola; Barbato, G.F. 
Biochemistry and Molecular Biology 

Drosophila melanogaster is one of the most popular model organisms in genetics.  Eye color mutants were first 
described by Thomas Hunt Morgan.  Drosophila eye color consists of the red pteridine and the brown 
ommochrome pigments.  In general, eliminating both pathways results in a white (or, colorless) eye.  In order to 
further test this hypothesis with an alternative set of genes, we designed and executed crosses between two 
homozygous strains of Drosophila for Sepia and Scarlet, to make a double-homozygote mutant.  Sepia, is an 
autosomal mutant of PDA synthase known to eliminate the majority of the red pteridine pigments, while Scarlet is 
an autosomal kynurenine hydroxylase mutant that eliminates the ommochrome pathway.  Presence of the 
pigment fractions was confirmed by thin layer chromatography. 
 
Preliminary Results from HWRF Hurricane Weather Research and Forecasting Model 

Bossert, Christopher; Trout, Joseph Ph.D.  
Physics 

This poster summarizes the initial results from the installation of the computational weather model, HWRF 
Hurricane Weather Research and Forecasting Model, developed at the National Center for Atmospheric Research 
(NCAR). HWRF is a high resolution, nested grid model, with the capabilities of providing a very high resolution 
nested grid that follows the track of the hurricane. 
 
Analysis of charcoal on soil properties at Catoctin Mountain Park, MD 

Buck, Tyler-Anne; Chen, Jin; Turk, Judith 
Environmental Science 

The presence of charcoal in soils can affect soil properties. This research was conducted in order to assess the 
impacts of charcoal on cation exchange capacity and pH in soils. The production of charcoal to fuel iron furnaces in 
the 1700s and 1800s left areas where charcoal was incorporated into the soil. These areas are termed charcoal 
hearths. Five study sites were selected in Catoctin Mountain Park, Maryland through the use of LiDAR. Soil pits 
were excavated and samples were collected within the charcoal hearth and just outside the charcoal hearth. 
Charcoal was found to increase the cation exchange capacity within A-horizons of the charcoal hearths. In addition, 
soil pH of the hearths in the north-east facing aspect locations were higher than the control pits throughout the 
entire soil profile. Charcoal has effects on soil properties that influence long term soil fertility.  
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N.J. Artificial Reef Metagenomics 
Burton, Marcel; Ain, Rahatul; Saleem, Sehar; Harmer Luke, Tara 
Biology and BCMB 

Microbial communities were surveyed from artificial reefs off the coast of New Jersey.  Sediment samples were 
collected from the shipwrecks, Gloria and Robert J. Walker in 2014 and 2015. The genomic DNA from these 
samples was isolated using power soil extraction, and the prokaryotic (16S) and eukaryotic (18S) ribosomal RNA 
were amplified via polymerase chain reaction (PCR), and then analyzed with gel electrophoresis. The goal of this 
project was to investigate and characterize the microbial communities from these sites. Future work will continue 
to identify microbial communities that could lead to the discovery of new species in artificial reefs.  
 
Autosomal white, double mutant Drosophila melanogaster: The effect of population density 

Calik, N., Ernst, J., Balnis, T and Barbato, G.F. 
Biology 

The first of the Drosophila eye color mutants were identified by Thomas Hunt Morgan in 1911. The mutations are 
generally characterized as affecting either transporter molecules or pigment granules.  Even with the considerable 
attention paid to the inheritance and biochemistry of these mutations, only a few of the enzymatic pathways are 
well documented.  The two main pigment pathways consist of the red pteridine and the brown ommochrome 
pigments, which combine to form the brick red, wild phenotype.  In order to understand these systems more fully, 
we crossed scarlet and brown eyed flies and used an F2 mating scheme to create a double-recessive mutant – with 
expectations of having white eyes. The double mutant was indeed white; however we did not observe the 
expected 9:3:3:1 ratio of wild, brown, scarlet and white. Our original cross utilized 20 females per vial and the 
following ratio resulted: 57:17:17:1.  Anecdotal reports suggested that there was high mortality among the double 
mutants. We then conducted a population density experiment, where different numbers of dihybrid females were 
mated in each vial resulting in decreased number of offspring and, presumably, decreased competition among 
larvae. This was indeed the case, as chi-square analysis indicated that the observed ratios did not deviate from the 
expected among vials containing less than 20 female breeders.  Subsequent experiments designed to combine 
multiple eye-color mutants should take into account larval competition and any subsequent mortality. 
 
Assessing Antibiotic Resistance in local environment 

Cilento, Maria. Cuff, Casey, Lynch, Shannon. Tripepi, Manuela 
Biology 

The ability of bacteria to become antibiotic-resistant is a concern, not only to the Center for Disease Control (CDC), 
but also to those who simply consume prescribed antibiotic medication. Infections that are resistant to treatment 
with standard antibiotics are responsible for at least 23,000 U.S. deaths per year. This poster shows the 
implementation of the Prevalence of Antibiotic-Resistance in the Environment (PARE) program. This program, 
developed at Yale University, aims to assess the prevalence of antibiotic resistance in the environment. Last year, 
our group was selected to be one of the 10 institutions part of the 2015 pilot PARE program. This year we 
implemented the project again adding the identification of the bacteria colonies that were tetracycline resistant 
using 16S sequencing. Stockton University undergraduates collaborated with students from Cedar Creek High to 
collect and analyze soil samples from various sites around the high school and Stockton’s campus. PARE provided 
an opportunity to engage high school students in an authentic research experience with the aim of assessing the 
prevalence of antibiotic resistance in the environment.  
 
Cost-effective Media for H. volcanii to Increase Students’ STEM Exposure 

Cilento, Maria; Cuff, Casey; Lynch, Shannon; Tripepi, Manuela 
Biology 

Schools around the country have limited budgets to conduct science experiments. The aim of this project is to 
increase student’s exposure to STEM by lowering the cost of experimental design. Haloferax volcanii is a halophilic 
archaea that was isolated from the Dead Sea. This organism is able to live in areas of high salt concentration, 
ranging from 1.5 M to 3.5 M of NaCl. This haloarchaea model organism is particularly suitable to use in activities 
with undergraduates, middle and high school students as it is non pathogenic, easy and cheap to grow and offer 
many genetic tools. Here we present a media composition that allows optimal growth of H. volcanii in which 
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grocery goods replaced 90% of the ingredients. In order to test the media suitability for experiments we performed 
a UV killing curve with the original complex media (CX media) and compared it with our “grocery based” media. 
 
Hands Down: Do Lizards Keep Their Hands Pointed Forwards During Locomotion? 

Citro, Joseph; Smythe, Andrew; DellaValle, Tiffany; Shulman, Jason; Bonnan, Matthew 
Biology, Physics 

The forelimb of lizards is a model system for understanding the posture and locomotor repertoire of the common 
ancestor of amniotes. One of the challenges for moving forward efficiently on land is keeping the hand (manus) 
directed cranially with the palm on the ground, a posture called pronation. In the hindlimb of lizards, the foot (pes) 
begins the step cycle pointed cranially, but slides laterally as the hindlimb is retracted. We assumed the same 
would occur for the forelimb. Using the Bearded Dragon (Pogona vitticeps), we tested the hypothesis that the 
manus should slip laterally as the forelimb is retracting. We trained 4 male P. vitticeps to trot on a medium dog 
treadmill and captured them on video at 240 fps. We used markerless motion tracking software to track the 
posture and orientation of the forelimb and manus in three-dimensional space. We found that unlike the pes, the 
manus remains pronated and oriented cranially throughout stance. Therefore, we reject the hypothesis that the 
manus slips laterally during limb retraction in P. vitticeps. We hypothesize that the bones of the forearm must 
move relative to one another and the humerus to maintain the position of the hand. 
 
Insights into the sub-continental lithospheric mantle from geochemical analysis of lamprophyre dikes and 
entrained xenoliths from Westerly, Rhode Island 

Comuso, Christina M., Maute III, Donald, Mars, Michael G., Williams, Bethany J., Severs, Matthew J. 
Geology 

Monchiquite variety lamprophyre dikes are found intruding the Narragansett Pier granite and the Westerly granite 
in Westerly, RI. These dikes are characterized by their distinct mineralogy, large (up to 8cm) upper-mantle derived 
xenoliths, and megacrysts within the dikes that are derived from those xenoliths. These dikes are part of a larger 
series of shallow mafic intrusions ranging from lamprophyres to dolerites following the breakup of Africa from 
North America; however, these are the only lamprophyres in the vicinity of Rhode Island and Connecticut and do 
not appear to be similar to or related to the dolerite dikes in general. K-Ar dating determined that the dikes are 
approximately 175 Ma. These rocks thus provide us with an insight into the state of the sub-continental 
lithospheric mantle, specifically during late stage continental rifting. This is true for both the lamprophyre and the 
entrained xenoliths, which are not genetically related to their host. The host dike mineralogy consists of primary 
microphenocrysts of titaniferous augite, kaersutite, phlogopite, and apatite. The xenolith mineralogy consists of 
olivine, clinopyroxene, orthopyroxene, and spinel. The trace element composition of the xenolith phases are less 
likely to show signs of chemical alteration compared with the bulk rock major element chemistry. Laser ablation-
inductively coupled plasma mass spectrometry of the phenocrysts was conducted to provide a better view into the 
conditions under which these rocks formed. 
 
The Effects of Seasonal Stressors on Eelgrass Zostera marina at Two Sites in Barnegat Bay, NJ  

Dancer, Jessica; Lacey, Elizabeth 
Marine Science  

Seagrass beds are an essential component to the marine ecosystem, but they have experienced decline over the 
last 80 years from negative human impacts, such as nutrient loading and climate change. Nutrient loading can 
cause algae blooms that reduce light availability, and climate change warms the water to a temperature that is 
unfavorable for seagrass growth. This study monitored two different eelgrass beds, Zostera marina, at Barrel Island 
and Seaside Heights, in Barnegat Bay, New Jersey in order to understand overall health. Stressors include light 
availability, temperature, salinity, and competitor, Ruppia maritima. At Barrel Island, we found that Zostera 
percent cover decreased at the end of the growing season, blade length was shorter at the beginning of the 
growing season, and macroalgae coverage was higher at the beginning of the growing season. At Seaside, we 
found that percent cover of Zostera and Ruppia did not vary seasonally, and that Ruppia may be competing with 
Zostera and causing shorter blade length. Overall, the Zostera biomass is higher at both sites when compared to 
past data at other sites in the estuary. This could be due to less nutrient run-off at the two sites in this study. 
Future studies should focus on the competitive nature of Ruppia and Zostera to understand how this will impact 
future ecosystems. 
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Modeling Hurricanes And Storms 
Di Mercurio, Alexis 
Applied Physics  

Weather Research and Forecasting Model (WRF) is a numerical model used to predict the weather over a certain 
time period. This model gives information on many variables, including temperature, pressure, wind speed, and 
precipitation. This poster looks at the storm that started on March 31st, 2016 and ended around Monday April 4th, 
2016, comparing the computer simulation data to data collected by the Automated Surface Observing System 
(ASOS), and looking at how the different variables from the WRF simulation and ASOS vary for each day of the 
storm.  
 
Assessment of Potential Habitat for Red-Headed Woodpecker (Melanerpes erythrocephalus) in New Jersey 

Drake, Evan and Jenkins, Morgan 
Biology, Environmental Science 

The red-headed woodpecker (Melanerpes erythrocephalus) is protected under the Federal Migratory Bird Treaty 
Act of 1918. Populations have been declining across its range. Factors contributing this include, but are not limited 
to, fire suppression, urban encroachment, removal of preferred nesting trees, and succession of open areas by 
dense forest and shrubs. M. erythrocephalus needs open areas to hunt insects, and they need a clear understory to 
fly through. “Forest savanna”, as it is sometimes called, is becoming scarcer because of urban expansion and lack 
of forest management. This study is intended to identify areas that could potentially be used to recreate the 
preferred habitat that has been lost. Using ArcGIS and data from the NJDEP, identification of these areas can be 
more precise. Six areas of potential habitat were identified throughout the state. These areas may be suitable for 
M. erythrocephalus with minimal manipulation. These areas should be placed under a suitable managements plan 
to maintain desired traits. The forests of Stockton University have been selected for additional analysis because of 
the forest management plans currently in place. The preliminary findings will lay groundwork for future studies 
and track the progress of the forests as they are manipulated in the coming years. 
 
Screening for Antibiotic Production in Aquifer and Soil Microbes 

Eilola, Theresa; York, Karen  
Biology  

Previously collected aquifer bacteria were screened for antibiotic production by testing for antibiotic activity 
against nonpathogenic tester strains. The tester stains included Escherichia coli, Bacillus subtilis, Enterobacter 
aerogenes, Enterococcus faecalis, and Pseudomonas aeruginosa. The tester stains were mixed with liquefied soft 
agar and poured over patches of aquifer bacteria. Once solidified, three dimensional zones of clearing were visible 
which represented inhibition of tester strains. After the preliminary testing, ethyl acetate extracts were made from 
aquifer bacteria (CU 65, CU 67o, CU 67y). The extracts from all three aquifer bacteria were shown to have 
antimicrobial properties against the tester bacteria Enterococcus faecalis. The next steps for this research would 
include GC-MS of antimicrobial compounds and to identify CU 67o and CU 67y aquifer bacteria by molecular 
cloning and sequence analysis of 16S rRNA and lepA. To further explore the antibiotic properties of microbes from 
the unique Pinelands environment, samples were collected from different locations at Stockton University. 
Environmental samples included organic material and water from cedar bog and soil samples from the oak pine 
forest. Serial dilutions were made of the environmental samples and were plated onto nutrient potato starch agar. 
Microbes with different colony morphology were separated. These soil and water microbes will be screened for 
antibiotic production against known tester strains. The next steps for this research would include identifying these 
microbes by molecular cloning and sequence analysis. The “Small World Initiative Project” formulated by Yale 
University was used as a guide in conducting the above experiments. 
 
Habitat preference of the common marmoset at the Cape May County Zoo 

Enny, Alyssa 
Biology 

Captive animals can exhibit altered behaviors outside the normal spectrum.  Determining what is causing a primate 
to be either comfortable or stressed while in their habitat is important for maintaining animal health. It can also 
help caretakers improve environments in which primates are kept.  The amount of time each individual spends in 
different parts of the habitat, as well as what behaviors they demonstrate while there, can provide vital 
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information about their stress or comfort level.  This study focused on habitat preferences in common marmosets, 
Callithrix jacchus, living at the Cape May County Zoo.  Two habitats were available: indoor and outdoor.  Variables 
considered included sex, time of day, season, environmental complexity, and privacy.  Observations were 
conducted for a period of eight months. Only two marmosets were available for study thus making any findings 
preliminary.  Behavioral observations of each marmoset were made for a set length of time. Behaviors were then 
quantified and sorted by types of behavior, gender, and environment in which the behavior occurred.  Types of 
behavior included: agonistic, timid, hyperactivity, sexual behavior, and interactions with humans. Level of intensity 
was noted.  Chi-square tests of independence were performed using PAST 3.0 software to test associations 
between variables (e.g., types of behavior and habitat).  Preliminary analyses demonstrate that habitat impacts the 
type of behaviors displayed.  Sexes differ in behavior and in habitat preference.  The quality of the habitat and thus 
the quality of life of the primates in the zoo environment was also assessed based on these results. 
 
Sepia and Vermillion Drosophila melanogaster mutants: The Sunburst double mutants 

Ernst, Jennafir; Balnis, Tori; Calik, Nikola; Barbato, G.F. 
Biochemistry and Molecular Biology 

The two main enzymatic pathways affecting the eye color of Drosophila melanogaster consist of the red pteridine 
and the brown ommochrome pigments.  In general, eliminating both pathways results in a white (or, colorless) 
eye.  In order to test this hypothesis with an alternative set of genes, we designed and executed crosses between 
Sepia and Vermillion mutants. Sepia, is an autosomal mutant of PDA synthase known to eliminate the majority of 
the red pteridine pigments, while Vermilion is a sex-linked tryptophan oxygenase mutant that eliminates the 
ommochrome pathway.  Surprisingly, the double-mutant resulted in a previously unreported, Sunburst phenotype 
in both sexes.  Notably, both male and female Sunburst mutants hatched four days later than the other progeny, 
which hatched in the expected 10 days at 25C.  Further, during the second day post-eclosion (pe), the eyes of the 
Sunburst mutants transitioned from the bright yellow to a darker orange color; continuing to darken and turn jet 
black between 4-5 days pe. Thin layer chromatography (TLC) was used to determine what, if any, changes in 
pigment accumulation occurred during this transition period. As expected, the Vermillion parents were largely 
devoid of brown pigments and the Sepia parents did not have red pteridines.  The resulting F1 progeny, however, 
had an interesting combination of both pigment types, belying their obvious brick-red, wild phenotype. Semi-
quantitative analysis of the TLC plates resulted in a linear accumulation of brown pigment over time resulting in 
the change in color from Sunburst to black. 
 
Exploring duty factor in the forelimbs of Pogona vitticeps 

Giancarli, Samantha; Tatayania, Robinson; Bayewu, Caleb; Shulman, Jason; Bonnan, Matthew 
Biology, Physics 

When lizards trot, their limbs alternate in a pattern of support described as a diagonal couplets. In this pattern, the 
forelimb on one side (e.g., left) and the hindlimb on the other (e.g., right) support the body while the remaining 
two limbs swing forward. This pattern is ancient in tetrapods. How does this effect duty factor? Duty factor is the 
proportion of time during a tetrapod’s step cycle when the hand or foot is touching the ground. Typically, duty 
factor decreases as speed increases. We tested the hypothesis that duty factor in the agamid lizard, Pogona 
vitticeps (Bearded Dragon), was similar to those of other tetrapods. To test this hypothesis, four adult male 
bearded dragons were trained to trot on a small dog treadmill and captured on video at 240 frames per second. 
The video data was then digitized, focusing on the left forelimb and allowing for an accurate measurement of an 
average forelimb duty factor. We found that the duty factor for P. vitticeps forelimbs was 55-59%, falling in the 
range of duty factors observed in other trotting tetrapods, such as mammals. This result is intriguing to us because 
we predicted that the duty factor of a sprawling tetrapod should be different than that of a trotting, erect-limbed 
mammal. 
 
Duration of fertility and sperm storage in White Pekin ducks 

Graser, B., Higgins, K., Siddiq, A., Barbato, G. F. 
Biology 

Females of the avian species store their mate’s sperm in sperm storage tubules in the oviduct ensuring maximum 
fertilization of a clutch of eggs.  In this experiment, we determined the duration of fertility of two populations of 
White Pekin ducks, the J-Line (90% fertility) and the S-Line (70% fertility).  Ducks from each line were mated for 1 
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month, the drake was then removed from the pen and eggs collected for another month.  Half the eggs collected 
were incubated and fertility determined by candling at 17d. The remaining eggs were dissected and the oocyte 
membrane was rinsed, placed on a microscope slide and stained with DAPI (a DNA-specific fluorescent dye).  We 
counted the number of sperm trapped in the oocyte membrane.  These sperm are directly correlated to the 
number of sperm remaining in the sperm storage tubules. The initial fertility of the J-line ducks was 20 percentage 
points greater than that of the S-line.  Further, the J-line ducks maintained fertility of >50% for 9 days, while the S-
line ducks maintained 50% fertility for only 5 days.  The number of sperm attached to the oocyte membrane of the 
fertile eggs closely mirrored fertility.  Curiously, even 15 days following the withdrawal of the drake from the pens 
and fertility declined to zero, small numbers of sperm were still observed trapped in the oocyte membranes.  This 
suggests that sperm are being stored for a much longer time than expected and may be due to anatomical or 
physiological characteristics of waterfowl. 
 
A Scientific Literacy Course Improves Understanding of Proper Paraphrasing Techniques 

Guerrero, Julia; Zwick, Melissa  
Biology 

Reading and interpreting scientific literature is an important skill for all science students to master. In addition, the 
ability to properly paraphrase and cite primary literature is an essential skill. Preparation for Research (PFR) is a 
one-credit course designed to teach undergraduate biology students how to locate, read, interpret, paraphrase, 
and cite scientific literature. Course content and assignments were developed to teach students how to read and 
analyze scientific literature. These assignments focused on: identifying hypotheses, understanding methodology, 
interpreting results, and assimilating the main points of the discussion. Students were also taught how to 
paraphrase and cite scientific literature to avoid plagiarism and demonstrate content understanding. Students 
enrolled in PFR during the 2014 spring semester were given pre- and post-tests to measure learning gains in these 
areas. Initial findings show an overall increase in the ability to interpret scientific literature and identify properly 
paraphrased content. These results highlight the effectiveness of the course in helping students master these 
important scientific writing skills.  
 
Does the forelimb of the Bearded Dragon (Pogona vitticeps) move like a crank? 

Hilbmann, Alex; Giancarli, Samantha; Tracey, Kieran; Shulman, Jason; Bonnan, Matthew 
Biology, Physics 

Lizard locomotion is well-studied. However, although the kinematics of hindlimb movements in a variety of lizard 
species is well-documented, far fewer studies of forelimb kinematics have been conducted. Given that the 
sprawled forelimb posture of lizards is both a model for tetrapods generally and for the early ancestors of 
mammals and dinosaurs in particular, studies quantifying the role the forelimb plays in locomotion should be 
fruitful. Pogona vitticeps, commonly referred to as the Bearded Dragon, is a desert dwelling member of the 
agamidae family of lizards. In this study, we examined the kinematics of P. vitticeps while running on a treadmill to 
test the commonly accepted hypothesis that the forelimb moves like a crank. Marks placed on the skin allowed the 
recording of three-dimensional data on five anatomical localities: left lateral wrist, left medial wrist, left lateral 
elbow, left medial elbow, and the left shoulder. The marks were captured by cameras at 240 frames per second 
while the lizards moved on the treadmill and were later digitized by markerless video tracking software. Our data 
shows that when the horizontal upper segment of the forelimb adducts throughout stance, the forearm remains 
nearly erect as it retracts. During swing, as the upper forelimb segment abducts, the forearm segment first extends 
and then flexes to prepare for the beginning of the next step. In this manner, the forelimb collectively acts like a 
crank. 
 
Survey of growth differentiation factor-15 (GDF-15) 

Hodges, Sarah; Sokol, John; Duong, Kristine; Mancuso, Bethany; Burleigh, David 
Biology and BCMB 

GDF-15 is a protein belonging to the Transforming Growth Factor beta (TGF-ß) family. Although GDF-15 is known 
to affect apoptosis and the inflammatory response in some tissues, in most tissues function of the protein remains 
unknown. Complicating matters further, the receptor for GDF-15 has not yet been identified. In absence of being 
able to identify cells expressing a GDF-15 receptor, yet wanting to learn which tissues may be affected by the 
protein, we decided to localize GDF-15 protein in rat tissues by immunohistochemistry. Rat tissue samples were 



10 
 

collected, fixed in formalin, and paraffin embedded using standard histology techniques. Tissues sections were 
exposed to GDF-15 primary antibody overnight, followed by exposure to the biotinylated secondary antibody, then 
reacted with avidin/biotin enzyme complex (Vector ABC) reagent. The tissue samples were subsequently reacted 
with chromogen 3, 3’ Diaminobenzidine (DAB) and nickel sulfate to create a black precipitate at the site of protein 
localization. Samples of the thyroid, skeletal muscle, and cardiac muscle did not react and were negative for GDF-
15 expression. Individual cells resembling macrophages in the thymus, spleen, lung, and small intestine appeared 
positive for GDF-15. Tissues of the sublingual gland, kidney, pancreas, and liver were found to be positive for GDF-
15. The literature reports GDF-15 is prominently expressed in the human placenta, macrophages, and tissues 
experiencing damage or stress (liver, kidney). Expression of GDF-15 has been related to diseases such as diabetes, 
hypertension, and cancer. Localization of GDF-15 expression to specific organs will aid the determination of 
possible physiologic roles of the protein. 
 
Preliminary Paleomagnetic Results from Mafic Igneous Rocks Associated with the Holyoke Basalt in 
Massachusetts 

Hollenbeck, Jordan; Marguglio, Matthew; Ternova, Anna; Matthews, Tyler; Hozik, Michael. 
Geology, Environmental Science 

Hozik (1992) reported on coarse grained gabbros he interpreted as intrusive into one of the flows of the Sander 
Basalt in the Culpeper Basin of Virginia.  In that instance, he noted that the directions of magnetization in the 
basalt and the gabbro were significantly different.  Those differences consistent with a similar change in 
orientation he found in the upper portions of the correlative Preakness Basalt in the Newark Basin of New Jersey. 
Recently, we learned that a quarry in the Holyoke basalt exhibited similar field relationships, and we collected 
samples to see if the same relationship was true in the Hartford Basin.  We sampled the coarse-grained gabbro the 
quarry at four different sites.  We also sampled the basalts and a rock that turned out to be a clastic dike. In this 
case, the gabbros do not exhibit magnetic orientations significantly different from the basaltic lava flows.  These 
results could be used to support a conclusion that the gabbros in Massachusetts intruded more nearly 
concurrently with the lava flow than was the case in the Culpeper Basin. The magnetization of the clastic dike is 
intriguing in that the steep inclination could have formed at the same time as the flows in the upper portion of the 
Preakness Basalt, but the single result is too weak a signature to be certain. 
 
Activation-Induced Cytidine Deaminase mRNA Levels Increase in Aging Zebrafish 

Kamdar, Zeal, Walsh, Lisa, Rogerson, Brian 
Biology, Biochemistry and Molecular Biology 

Activation-Induced Cytidine Deaminase (AICD) initiates somatic hypermutation (SHM) and class switch 
recombination of mammalian antibody genes. These processes are responsible for affinity maturation and 
improved effector function of B cells. Zebrafish are emerging as a good model for studying the B cell response, 
including SHM. In humans, AICD gene expression has been found to decline with age. To assess whether a decline 
of AICD is also observed in zebrafish, AICD mRNA levels were measured in 5 month-old (n=10), 11 month-old 
(n=10), 20 month-old (n=8), and 24 month-old zebrafish (n=6). Reverse transcriptase quantitative polymerase 
chain reaction (RT-qPCR) assay results showed that AICD levels were comparable in the 5, 11, and 20 month-old 
samples (~8x103 AICD molecules/ug of RNA). However, the 24 month-old zebrafish had significantly higher AICD 
levels (~4 fold increase) compared to the younger ages. Results from a pan-eukaryotic 18S rRNA RT-qPCR assay 
showed no significant differences in rRNA levels across the entire age range demonstrating the significance of the 
increase in AICD levels in older zebrafish. These data suggest that the zebrafish immune system differs from 
humans and may provide insights into the mechanism responsible for the decline in AICD during aging in 
mammals. 
 
NPZ Modeling in Barnegat Bay 

Lechner, Evan; Pfeiffer-Herbert, Anna 
Marine Science 

Nutrient-Phytoplanton-Zooplankton (NPZ) models are well established tools for assessing the effect of the nutrient 
cycle on marine ecosystems. However, the successful application of any given model will differ from system to 
system, due to variations in geography, chemistry, and the biological assemblage. For this project, a simple NPZ 
model was constructed to estimate the effect of nutrient loading in Barnegat Bay. The site was chosen because it 
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experiences a large degree of nutrient loading, as well as periodic algal blooms. A sensitivity analysis was then 
performed on the parameters of this model, in order to determine which had the greatest effect on the 
phytoplankton stock size. It was determined that the model was most sensitive to the phytoplankton mortality 
rate and phytoplankton growth rate parameters. Both of these parameters were varied simultaneously in the 
model, in order to assess the interaction between the two. It was observed that a low mortality rate and a high 
growth rate produced a pronounced increase in phytoplankton stock size. This rise in stock size tapered off sharply 
as the mortality rate increased, indicating that the rate of mortality is the dominant control of phytoplankton stock 
size within the model. In the future, the model could be expanded to vary growth rates with temperature. This 
model could then be used to compare the results of specific initial conditions with seasonal data that has been 
collected for Barnegat Bay. 
 
Organic carbon analysis of charcoal-enriched soils 

Lindsay, Andrew 
Environmental Science  

The effect of historic charcoal production activities on soil organic carbon was observed by determining 
concentrations of organic carbon in soil samples collected from Catoctin Mountain Park, Maryland. Five charcoal 
hearths were identified and selected for field examination. Samples were collected by digging pits at each hearth 
and in a control location 20 meters away from each hearth. For each soil horizon, soil organic carbon was 
determined through measuring the difference in the dried mass of soil before and after the incinerating of organic 
matter from using a muffle furnace. The determined organic carbon results indicate that historically effected 
hearth soils contain more carbon compared to controlled soil samples.  However, there is some variation in results 
between charcoal hearths located in different landscape positions. Therefore, further sampling is needed to 
confirm the organic carbon patterns observed in this study.  
 
The Microbiology of Soils 

Loucanides, Althea, Hutchison, Ron 
Biochemistry 

The Earth Microbiome Project (EMP) launched with the aspiration of building a record of microbial diversity on a 
global scale. The project, which aims to process 200,000 samples from various environments, uses standardized 
methods in the procurement of sequence data. These protocols will be used to study the bacteria present in 
wetlands. Wetlands provide a host of ecological services including balancing nutrients and pollutants and more 
grey water systems aim to mimic the benefits of natural wetlands. The objective of this study is to characterize the 
microbial diversity of grey water artificial wetland systems. The standard protocol of the EMP were employed in 
this study: the PowerSoil DNA Isolation Kit, 16S Amplification PCR, and shotgun NextGen Ion PGM sequencing. 
Results of this research will be discussed in the poster presentation. In comparing artificial wetlands to natural 
wetlands, the hope is to develop a way to assess the general microbial diversity of artificial wetlands, as well as to 
see how changes in this microbe diversity may affect the ability to maintain a functional wetland. 
 
Genetic Diversity in Composting Systems 

McCann, Kelsey; Hutchison, Ron 
Biology 

Using modern technology, it is possible for households to generate as much energy as they use in a year (net zero 
energy) and to utilize local water sources sustainably (net zero water).  However, sustainable use of nutrients 
remains problematic. Composting systems are easy ways to allow the return of nutrients to the terrestrial 
biological cycle. The organisms involved in the transformation of compost to soil have not been fully cataloged, 
though.  The purpose of our study is to elucidate the genetic diversity in composting systems by identifying and 
comparing the microbiome of newer compost to that of aged compost.  Our ultimate goal is to put together a sort 
of timeline of inhabitants during the transition of compost to soil.  Deoxyribonucleic acid (DNA) was isolated from a 
chronological sequence of compost samples and amplified using PCR.  It was then sequenced in a massively 
parallel sequencing instrument that should allow us to identify the bacterial organisms present.  This study will 
gather information that will be useful in understanding the composting process on a biological level based on the 
organisms that inhabit the samples collected, and begin to answer questions about compost and soil and their 
change in composition over time.   
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Population biology of wood frog (Rana sylvatica) in a vernal pond in the NJ Pine Barrens 
Melchiore, Alex; Wageley, Matt; Gardener, Jennifer; Sabol, Gordon; Fetherman, Anthony. SPONSERS – 
Jamie Cromartie and Sue Canale 
Environmental Science 

Three years of study of wood frog (Rana sylvatica) by students and faculty in the Ecological Principles Lab have 
demonstrated that the frogs return to the breeding pond from beyond the wetland buffer zones established by 
state regulation. We are now studying 1) characteristics of the breeding pond compared to ponds not used by 
wood frogs and 2) breeding characteristics of this population. Dip net sampling was used in 2015 and 16 to study 
the fauna of the pond VPS when wood frog tadpoles are developing. Dominant taxa were copepods, cladocerans, 
chaoborid midges, clam shrimps and seed shrimps. Growth of most invertebrates in 2016 (up to April 19) was well 
behind 2015. We counted egg masses in 2016 to see what fraction of returning females our drift fences 
intercepted. We believe that the number of frogs captured is roughly proportional to the fraction of the pond’s 
circumference subtended by the drift fence. After the 2015 season, we hypothesized that the returning frogs in 
2016 would show a higher ratio of females to males and that the returning females would be larger, based on the 
ideas that many females would need an additional year to mature as opposed to males and that most returning 
frogs in 2015 and 2016 were from a large number of eggs laid in 2012. We believe no tadpoles survived drying of 
the pond in 2013. We intend that long term monitoring of this population will become an integral part of the 
spring ecology lab. 
 
Polymer Chain Exchange in Block Copolymer Micelles  

Miller, Katherine M.1; Kidd, Bryce E.2; Li, Xiuli2; Cooksey, Tyler3; Robertson, Megan L3; Madsen, Louis A.2 
1Dept. of Chemistry, Stockton University; 2Dept. of Chemistry, Virginia Tech‡; 3Dept. of Chemical and 
Bimolecular Engineering, University of Houston 

Full comprehension of micelle dynamics is required if polymeric micelles are to be used as targeted drug delivery 
vehicles. Contrast-matching Time-Resolved Small Angle Neutron Scattering (TR-SANS) has proven useful in 
understanding unimer (polymer chain) exchange rates, however, it is a time and resource exhaustive technique. In 
this work, we explore the utility of NMR spectroscopy techniques, such as spin-lattice relaxation time and pulsed-
field-gradient diffusometry, as an alternative to TR-SANS. We use 1H- and 2H-based poly(ethylene oxide)-
polycaprolactone diblock copolymers that self-assemble into spherical micelles at 1% w/v. Analogous to the 
contrast-matching TR-SANS experiment, mixing of 1H- and 2H-based micelles shows an increase in spin-lattice 
relaxation time with time due to mixing of the unimers. We further evaluate the mechanism of unimer exchange 
through NMR diffusometry to show two-component diffusion coefficients, suggestive of both free unimer and 
micelles existing in solution. The combined data is suggestive of free unimer exchange as the dominant exchanging 
mechanism. As an alternative to traditional characterization techniques, NMR is a much more easily accessible and 
cost effective method of analysis. We believe that NMR spectroscopy and diffusometry will prove to be promising 
techniques for more general characterization of micelle dynamics. 
 
Shallow Water Fish Assemblages in the Great Bay-Mullica River Estuary: Comparison Over Time and Along the 
Temperature and Salinity Gradients 

Mitchell, Sage; Able, Kenneth; Grothues, Thomas 
Marine Science (MARS) 

The Great Bay-Mullica River estuary in southern New Jersey has undergone identifiable change both physically and 
in the fauna present over the past 40 years, but few long-term studies exist about the local estuary assemblage 
trends and their correlation to the change in the system’s physical characteristics. The primary objective of this 
study was to compare assemblages of fish communities from 1972 to present day in order to better understand 
temporal physical changes in this estuary and the resulting effect on the fauna present. Specifically, we aimed to 
(1) analyze changes in temperature and salinity gradients from 1970 to 2015 for our sampling sites, (2) compare 
catch data from both 1972 and 2015 via seine netting and (3) determine via principal component analysis if fish 
assemblages vary heavily between sites from available 1972 data and data collected in 2015.  
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Bathymetry and Substrate Evaluation for an Oyster Bed Restoration Site in Little Egg Harbor Bay, Ocean County 
NJ 

O’Neil, Lauren; Evert, Steven; Straub, Peter 
Biology 

Stockton University is in the process of establishing a pilot-level oyster restoration bed that will be used as a 
research site by the University. The survey areas are part of the greater Mullica River-Great Bay Estuary, and were 
mapped using GIS software to assess the possibility of oyster restoration. Several specific areas of interest were 
sampled within this survey site, in particular, Little Egg Harbor Bay. Upon discovery of shelly bottom ground-truth 
data was collected, and a potential favorable site was identified. Based on this finding, and consultation from 
existing reports, a viable site in Little Egg Harbor Bay was recognized based on promising sediment characteristics.  
 
Occurrence patterns of bottlenose dolphin calves (Tursiops truncatus) in Cape May, New Jersey 

O’Neil, Lauren; Toth, Jacalyn  
Marine Science (MARS) 

Bottlenose dolphin (Tursiops truncatus) mothers and calves are known to occur in New Jersey seasonally. Photo-
identification surveys were conducted from June through August (2013-2015) around the island of Cape May to 
determine patterns of distribution and occurrence of mother/calf pairs. Young-of-year (YOY) occurred in 36% of 
groups numbering less than 21 individuals, and less frequently in groups >21 dolphins. While groups with YOY 
seemed to avoid the Atlantic ocean-side inlet, the average distance from shore for all groups (with or without YOY) 
was similar. Further research will help determine Cape May’s role in providing an essential habitat for 
mother/calves.  
 
High Maternal Stress Determines Fertility in Japanese Quail  

Petty, Katherine, Gallardo, Carleigh, Barbato, G. F. 
Biology 

Japanese quail (Coturnix japonica) are an excellent model organism in developmental biology due to their 
genetically defined population structure, short, 18-day incubation period and six week generation turnover. This 
experiment examined the effect of stress responsiveness of parent quail having either high (HH) or low (LL) plasma 
corticosterone levels.  A previous study examined the relationship of high and low plasma corticosterone to 
embryonic development.  It was concluded that maternal corticosterone attenuates embryonic development.  We 
further observed that the high corticosterone hens (HH) had very low fertility. In this study, we examined the 
effect of stress on the fertility of hybrid crosses (LH and HL) to determine if changes in fertility are due to the 
maternal or paternal parent.  Oocyte membranes of pure line and reciprocal hybrid crosses were analyzed to 
determine the fertility based on the number of sperm found on the membrane.  Based on this information, we 
were able to determine there was a significant maternal effect of high corticosterone on fertility.  Though there 
was not a significant difference in the average number of sperm found in the eggs of each line, eggs from crosses 
having a high stress mother (i.e, HH and LH) were found to have a higher rate of infertile eggs. 
 
Changes in Insect Fauna Following Thinning and Clearcutting in an Oak-Pine Forest in the New Jersey Pine 
Barrens 

Pilkington, Erin; Pierson, Ryan; Gardener, Jennifer; Fetherman, Anthony. ADVISOR – Jamie Cromartie 
Environmental Science 

Our goal is to determine whether thinning and clearcutting enhance the characteristic pinelands insect fauna of a 
fire-suppressed oak/pine forest. Our objectives are to make collections of insect species present in thinned and 
clearcut sites and compare those collections to insects collected in the same area prior to forest management. The 
southeast forest management area at Stockton was initiated in the summer of 2015 with a combination of 50% 
thinning of the overstory in 19 acres, a 2.6-acre clearcut and a 2.6-acre control area. Strategies employed in the 
winter/spring of 2015/16 include: Lindgren bait traps for beetles, sugar bait for moths and bee cups for flower 
visitors. Preliminary results indicate that the moth fauna showed no large shifts, compared to previous years’ 
sampling of the same site and that traps and bee cups are catching different numbers of insects in the clearcut, 
thin and control areas, including many beetles associated with both live and dead oaks and pines. The winter of 
2015-16 produced good numbers of winter moths in genera like Eupsilia and Lithophane. The very uncommon 
Lithophane lemmeri was collected for the first time at Stockton on March 8. The most abundant beetles, especially 
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in the thin area, have been bark beetles (subfamily Scolytinae) and clerid beetles, which prey mainly on Scolytinae 
and other bark inhabiting insects. We expect to see further differences between our treatments as we continue 
the surveys over the late spring and summer and as more methods, including light trapping are employed. 
 
Weather Research & Forecasting Model 

Prince, Alyssa  
Applied Physics  

WRF, Weather Research & Forecasting Model, uses a simulation software which models predictions of weather. 
This model represents wind speeds during the duration of Wednesday, April 13, 2016 through Wednesday, April 
20, 2016 of Denver, Colorado. This data was compared to Denver’s International Airport from NOAA. 
 
Astrangia poculata at New Jersey Shipwrecks 

Purcell, Matthew; Roque, Mason; Jean-Charles, Nephthaly; Angelicola, Michael; Uffen, Idongesit; Harmer 
Luke, Tara 
Marine Science, Biology 

Within the range of Astrangia poculata, the Northern Star Coral includes waters off the coast of Southern New 
Jersey. The amount of variability within a population may hold clues to its adaptability to change.This  coral species 
grows on hard surfaces, including artificial reefs. . Samples of A. poculata were collected from the shipwrecks, 
Almirante and Robert J Walker, off the Atlantic City coast. Genomic DNA was extracted, was amplified by PCR, 
cloned, and sequenced.  Results were compared to other known coral sequences from both Genbank, and 
research previously conducted in this laboratory. 
 
The mTOR pathway controls neuron production in the olfactory bulb  

Sanders, Rachel & Navarro, Gabriella & Hartman, Nathaniel  
Biology 

Neural stem cells (NSCs) are self-renewing cells found in the sub ventricular zone (SVZ). In the SVZ, NSCs divide 
giving rise to new NSCs or daughter cells that quickly divide. These daughter cells divide into a neuroblast and 
migrate from the SVZ to the olfactory bulb (OB) and mature into a neuron. Research has shown that the NSCs can 
produce specific neurons depending on their location within the SVZ. For example, dorsal NSCs tend to produce 
periglomerular cells (PGCs) whereas; ventral NSCs mainly produce granule cells (GCs) in deeper layers of the OB. 
Despite a wealth of studies on NSC development, little is known about the mechanisms that control these aspects 
of NSC fate decisions. The mammalian target of rapamycin (mTOR) pathway is known to regulate cell growth, cell 
proliferation, protein synthesis, and more. The mTOR pathway is downstream of the AKT Pathway which inhibits 
TSC1/TSC2, activating mTOR through the Rheb GTPase. Our previous research showed that driving mTOR in ventral 
NSCs alters the production of neuronal cell types in the OB; whereas hyperactive mTOR in the dorsal region of the 
SVZ drives an overall increase in the production of new neurons. Here, we silenced Rheb utilizing shRNAs in order 
to decrease mTOR activity. Inhibition of mTOR in ventral NSCs, did not alter neurogenesis; however, shRNAs 
against Rheb increased granule cell production at the expense of PGCs. These data suggest that mTOR plays an 
important role in defining NSC fate decisions in the postnatal SVZ. 
 
Using Time Lapse Photography to Study Non-Human Time Events in a Forest Ecosystem 

Schielzo, Nicole; Tredick, Catherine; Zimmermann, George 
Environmental Science 

This project used time lapse photography to document and study a forest ecosystem before a prescribed burn, 
during a prescribed burn, after a prescribed burn (long term) and after a clear cut. The clear cut and prescribed 
burns are part of Stockton’s Forest Management Plan. The project used three Brinno time lapse security cameras 
funded by the Stockton Distinguished Student Fellowship Grant. Parts one and two of the project (before and 
during a prescribed burn and after a clear cut) were completed. The third part, documenting the forest ecosystem 
after a prescribed burn, has begun and is ongoing. The different time lapse videos will show the “normal functions” 
of the forest such as wildlife inhabitants and growth or decay in foliage, as well as long term processes that 
showcase the existing or returning wildlife and vegetation in a managed forest system. 
 
 



15 
 

Anion-Responsive Liquid Crystals 
Steen, Alexandra; Cordero, Steven; Grabias, Klaudia; Kinge, Amanda; Lam, Liane; Cohn, Pamela 
Chemistry 

Chemical sensing focuses on synthesizing materials that respond to a chemical stimulus. Because many of these 
sensors are limited in solubility in water, the present, the present research aims to design a new type of sensor 
material that can sense water-soluble chemicals with a change in color.  In order to achieve this goal, the present 
work studied the assembly of stimuli-responsive liquid crystalline (LC) materials in the solid state, and their ability 
to change color in response to different chemical stimuli. A series of sensor compounds was synthesized and 
characterized in the solution and solid phases by spectroscopic, microscopic, and thermal analysis techniques.  It 
was found that some of the compounds exhibited LC phases. The ability of the compounds to change color in 
response to different water-soluble chemical stimuli was investigated.  The films of compounds that exhibited LC 
phases did change color in the presence of water-soluble chemicals. Future work will involve creating and 
characterizing a family of sulfur analogs as part of a structure-property study.  
 
Stockton Bird Survey of Forest Management Areas 

Viecelli, Michael 
Environmental Science 

This study will serve as a baseline of bird activity in the forest management areas of the Stockton University 
campus that have been clear cut or thinned of vegetation. Point counts were used to observe and record the 
presence of bird species and their utilization of three distinct habitats; clear cut forest, forest that has been 
thinned of vegetation, and an uncut control forest. Ten survey points were placed 100 meters apart along two 
transects that traverse these three habitats. Visual and auditory observations, distance of sighting from the point, 
and behavior were all recorded. Ten surveys took place at each point for a total of one hundred surveys. Counts 
were conducted during the first 3 to 4 hours after dawn, as this is the time of peak bird activity.  Fifteen minutes 
were spent at each point, allowing birds to acclimate to human presence after the observer entered the site. 
Surveys took place between February 4th and April 13th on days with fair weather conditions, as heavy rains and 
adverse conditions greatly reduce bird activity. Auditory stimulus (recording playback) was not used to detect the 
presence of species during this survey as it can attract species that may not have normally occurred at these 
locations or could have a negative effect on courtship or territorial displays, especially during the breeding season. 
Results of surveys will be presented in final poster. 
 
Continuous Flow Synthesis of Quinones 

Volpe, Kate; Podlesny, Erin E. 
Chemistry 

This project focuses on the metal catalyzed oxidation of phenols to para-quinones.  The research is being 
conducted in order to determine the effect of pressure on the formation of the quinone and to find a set of 
conditions achieving optimal reaction efficiency in a continuous flow set-up.  Flow chemistry is a method that uses 
syringe pumps to steadily mix reactants and pump them through chemical resistant tubing.  This ensures 
consistent mixing of reactants and control over reaction time, as well as allowing for the addition of new reactants 
at specific points in the reaction.  Presently, the solubility of the Co(salen) catalyst was tested in both acetonitrile 
and N,N’-dimethylformamide (DMF), and found to be more soluble in the latter, thus making  DMF a better solvent 
choice.  The ratio of para- to ortho-quinones for the reaction was also studied using traditional batch techniques.  
It was determined that DMF, with a ratio of 5.2:1, is more useful than acetonitrile (ratio of 2:1) in producing the 
desired para-quinone.  With this information, preliminary investigations of the effect of pressure on the reaction in 
a flow set-up will begin. 
 
Beneficial Reuse of Dredging Material for Marshland Restoration: Classifying Marsh Pools 

Webster, Jessica 
Marine Science 

The wetlands contributes a large number of ecosystem services including filtration, flood control, wildlife habitat, 
and carbon sequestration among many others. There is the potential to restore degraded marshland using 
dredging materials. To do so, a representation of the wetlands is necessary along with the knowledge of changes in 
the land. Finding locations where marshland has receded is essential to see what areas could experience 
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restoration from the addition of dredged materials. It is also important to see where marshland has increased to 
discover why and how and what can be done to create these conditions elsewhere. The 2012 Land Use/Land 
Change layer does not delineate any marsh pools within the wetlands. Instead, these pools are included with the 
surrounding marsh and labeled as wetlands. Using Supervised Image Classification, the marsh pools are able to be 
delineated. Funded by The Nature Conservancy, research will be continued to delineate these marsh pools in a 
more precise and accurate manner.  
 

mTOR Controls Neural Stem Cell Fate Specification 
Vahey, Elizabeth; Torres, Lauren; Hartman, Nathaniel 
Biology 

In the brain, neural stem cells (NSCs) give rise to progenitors that migrate into the olfactory bulb where they 
mature into various types of neurons. While many previous studies have focused on NSC proliferation and 
migration, little is known about the mechanisms that control final fate decisions. The mammalian target of 
rapamycin (mTOR) pathway controls crucial aspects of cellular physiology, including protein translation. Previously, 
mTOR has been shown to drive the differentiation of NSCs into daughter cells. Hyperactivation of mTOR also 
altered the production of neuron subtypes. Here, we used transgenic mice with a floxed TSC1, an upstream 
repressor of the mTOR pathway, to derive primary cultures of NSCs. Using the Cre-lox system, we transfected the 
NSCs with a Cre-recombinase vector, to excise the TSC1 gene at its flanked loxP sites. Knockout of Tsc1 protein 
resulted in ribosomal S6 protein phosphorylation. Additionally, TSC1 deletion increased the dorsal NSC marker 
Pax6 and decreased the ventral NSC marker Nkx2.1. These data suggest that the mTOR pathway influences protein 
expression, altering cell fate decisions at the NSC level. 
 


