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# Title Authors Program(s) Abstract 

1 Embryonic 
Development of White 
Pekin Ducks Selected 
for Growth Rate at 
Different Ages 

Petty, Katherine, Higgins, 
Katie, Barbato, G.F 

Biology  Eggs were obtained from the 15th generation of selection of two 
unique lines of White Pekin ducks. The J-line was selected for 
fast acceleration of growth during the first 14 days post-hatch, 
while the S-line was selected for large body weight at 42 days of 
age.  Birds of both lines achieve similar body weights by 42 days 
of age, but arrive at that weight by very different growth curves. 
The area of the eye, and the length of the wing and shank were 
measured in pixels at different stages of embryonic development 
using ImageJ software (NIH). The average growth rate of the J- 
line shank was greater, at 176 pixels per day (ppd), than the S 
line, which grew at a rate of 131 ppd.  The growth rate of the 
wing length for the S-Line was 155 ppd, higher than the wing 
length for the J-Line, which were 129 ppd.  The eye developed at 
a faster rate for the J-Line at a rate of 1.9E+5 ppd.  The S-Line’s 
eyes had a developed at a rate of just 1.7E+5 ppd. The data 
coincides with what was expected from the post-natal growth 
curves of the two lines.  The J-line Pekin ducks grow taller than 
the S-line, so it makes sense that their shanks would grow at a 
faster rate.  However, the S-Line’s development focuses more on 
muscle growth and less on bone development.  The data 
represents this trait because the S-Line had a faster growth rate 
for wings than the J-Line. 

2 Synthesis of Nickel 
Catalysts for Transfer 
Hydrogenation 

Roach, Tiffany; Miller, 
Marcus; Schmitz, Michelle; 
Kalman, Steven 

Chemistry New nickel complexes ligated by bifunctional N-heterocyclic 
carbenes (NHCs) were synthesized and screened as catalysts for 
transfer hydrogenation. A series of ligand precursors was 
synthesized using a microwave-assisted protocol. Nickel 
complexes were generated by coordinating the primary amide-
functionalized ligands to nickel chloride in the presence of a base 
and were characterized by 1H NMR spectroscopy. Assessment of 
the nickel complexes for catalytic transfer hydrogenation of 
benzaldehyde and acetophenone showed low to moderate 
activity under base-free conditions. Ongoing work is focused on 
optimizing conditions and expanding the substrate scope for 
these reactions. 
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3 Estimating Fitness in 
Single and Double 
Mutant Alleles in 
Drosophila 
melanogaster 

Mason, Julie; Ernst, 
Jennafir; Reidy, Patrick; 
Helmes, Kevin; Barbato, 
G.F. 

Biology Drosophila melanogaster, or the common fruit fly, is a model 
organism for genetic population studies. It is generally 
recognized that mutant alleles are not as fit as wild-type, and 
different mutants exhibit varying degrees of decreased fitness 
when compared to the wild-type. Specifically, double mutant 
populations demonstrate an even more pronounced reduction 
of viability. The double mutant populations Honeycomb (Punch x 
Scarlet), Sunburst (Sepia x Vermillion), and autosomal White-
eyes (Brown x Scarlet) reverted back to their respective single 
mutant phenotypes after 6-8 weeks following introduction of a 
wild-type male into the Reed population bottles. Notably, these 
single mutants showed increased viability and fitness relative to 
their double mutant counterparts. At week 6, the wild-
type began to outcompete the single mutants, and by week 8 
the double mutants had essentially been eliminated from the 
population. Conversely, the single mutants Apterous and 
Vestigial were overtaken by the wild-type phenotype after 7-8 
weeks. These results support the hypothesis that wild-type 
Drosophila will outcompete any single or double mutant 
population. 
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4 Genetic dissection of 
Drosophila eye pigment 
pathways  

Reidy, Patrick; Ernst, 
Jennafir; Mason, Julie; 
Barbato, G.F.  

Biochemistry 
and Molecular 
Biology, 
Biology 

In Drosophila melanogaster, the two main enzymatic pathways 
affecting eye color consist of the red pteridine and the brown 
ommochrome pigments.  In general, eliminating both pathways 
results in a white (or colorless) eye, as when the mutants brown 
and scarlet are combined.  In order to test this hypothesis with 
an alternative set of genes, crosses between Sepia x Vermillion 
(sev, or Sunburst) and Punch x Scarlet (punst, or Honeycomb) 
were designed and executed. Interestingly, the double mutant 
populations resulted in previously unreported bright yellow 
phenotype in both sexes.  Notably, both male and female double 
mutants hatched four days later than other mutant progeny, 
which hatched in the expected 10 days at 25°C. Further, during 
the second day post-eclosion (pe), the eyes of the Sunburst 
mutants transitioned from bright yellow to a darker orange 
color, continuing to darken and turn jet black between 4-5 days 
pe, while the eyes of Honeycomb remained bright yellow. 2-D 
TLC was used to determine the differences in pigment 
accumulation between Sunburst, Honeycomb, and Wild-type. As 
expected, Wild-type flies displayed the most intense stain 
proportional to the amount of pigments present due to the 
activity of both the pteridine and ommochrome pathways. 
Sunburst mutants had less intense stains, which become more 
intense over time, while the Honeycomb mutants appeared to 
have little to no pigments present. Therefore, Honeycomb 
mutants successfully blocked the poorly defined pathways that 
were causing additional pigment accumulation in the Sunburst 
mutants. 



8 
 

5 Nitrate, Phosphate, and 
Sediment Inputs to 
Lake Fred 

DiCarlo, Marissa; Pagan, 
Timothy; Rumbol, Kevin; 
Witt, Emma 

Environmental 
Science 

Nitrates, phosphates, and sediments are common surface water 
pollutants.  Excessive nitrates and phosphates lead to 
eutrophication, while suspended sediments cause the water to 
become turbid and decrease the amount of sunlight aquatic 
vegetation may use for photosynthesis.  Additionally, excessive 
sediment loads may result in diminished reservoir capacity, 
among other water quality issues.  The purpose of this study was 
to analyze the concentrations of nitrates, phosphates and total 
suspended solids found in the two contributing water sources 
that flow into Lake Fred.  Automated water samplers were used 
to collect weekly composite samples and weekly grab samples 
from Cedick Run and Morse’s Mill upstream of Lake Fred.  
Nitrate and phosphate concentrations were measured using a 
Hatch-900 Colorimeter and sediment was estimated using total 
suspended solids via the gravimetric method.  Preliminary 
results indicated that the average amount of nitrates from 
Cedick Run were 2.44 mg/L, while in Morse’s Mill it was 1.42 
mg/L.  The average phosphates for Cedick Run was 0.26 mg/L 
and Morse’s Mill was 1.10 mg/L.  Lastly, average total suspended 
solids for Cedick Run was -2.5 mg/L, and 7.8 mg/L for Morse’s 
Mill.  The highest percentage of land use of the Cedick Run and 
Morse’s Mill area was forest, although approximately 20% of the 
Morse’s Mill watershed land use is agricultural (~2% of Cedick 
Run’s watershed classified as agricultural).  Data from this study 
will contribute to the development of a water quality database 
for Lake Fred’s watershed and be used for comparison to other 
south Jersey streams. 
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6 Evaluation of Vernal 
Pond Hydrology 

Farro, Taylor; Witt, Emma Environmental 
Science 

Vernal pond hydroperiod is of interest for a variety of reasons.  
Long-term datasets can help identify trends in water table 
elevations and precipitation patterns.  Additionally, the ponds 
are important habitat in the lifecycle of area amphibians.  The 
objective of this project was to compile long-term water level 
and temperature data to compare inter-annual variability in 
hydroperiod and water temperature.  A shallow groundwater 
monitoring well was installed near the edge of Vernal Pond S 
(VPS, or the frog pond) and equipped with a datalogging 
pressure transducer.  Water level and temperature 
measurements were recorded on 15 minute intervals starting in 
October, 2015.  Comparisons of water level, precipitation, and 
potential evapotranspiration were compared for water year 
2016 and water year 2017.  These data will be used in tandem 
with piezometer data to better inform the hydrology of these 
sites, as well as with associated frog counts to further 
understand the ecology. 
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7 Impacts of 
Channelization on 
Stockton University 
Streams 

Hackworth, Grant; Witt, 
Emma 

Environmental 
Science 

Channelization of forested wetland streams increases stream 
channel capacity and flow velocity but disrupts the natural 
floodplain, cutting off the water contributions from floodplain 
wetlands and disturbing ecological processes. Assessment of 
stream morphology characteristics will determine the 
differences between highly disturbed and less disturbed sections 
of the ditch that runs parallel to Vera King Farris Drive, to better 
inform future restoration projects. Stream segments cross-
sections were measured, specifically for bank-full width and 
depth, flood-prone width, entrenchment ratio, slope, and 
sinuosity in order to apply Rosgen classifications to each. 
Segment 1 received Rosgen classifications of DA5 and had a 
slightly disturbed stream channel which still maintains 
connection to its original floodplain feeding into the wetlands 
habitat. While segments 2, 3 and 4 received a classifications of 
C5 and C6 respectively showing moderate disturbance 
diminished wetland access. Segments 5 and 6 were classified as 
A5a and A6a respectively. This shows the highly disturbed 
stream channel from channelization and straightening with their 
floodplains significantly reduced from manmade embankments. 
These varying morphological classifications illustrate a significant 
difference in stream disturbance from flood control practices. 
Future restoration practices should aim to reduce entrenchment 
upstream to promote proper water drainage into the forests 
wetland basins. 
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8 Assessment of 
Groundwater 
Contribution to Vernal 
Ponds 

Covell, Craig; Witt, Emma Environmental 
Science 

Vernal (or ephemeral) ponds (or pools) are a small, isolated, 
transient type of freshwater wetland usually found in forested 
areas formed when depressions in the ground intermittently fill 
with water. Vernal ponds are not fed by streams and so are 
dependent upon seasonal rains or snowmelt. Water can enter 
these ponds by either precipitation runoff, groundwater flow, or 
a rising water table. The hydrology of vernal ponds is a complex 
interaction between precipitation, groundwater flow, 
temperature, evapotranspiration, soil composition, geology, and 
the activity of fauna and flora.   The objective of this research 
was to measure the movement of subsurface water near two 
ephemeral ponds and evaluate its contribution to the amount of 
water in the ponds. Three nests of piezometers across each pond 
were used to measure the hydraulic head at varying depths. 
Using hydraulic head and the known distances between the 
piezometers the direction and magnitude of the vertical gradient 
of the groundwater was calculated. The results were then 
compared to precipitation records from Atlantic City Airport and 
the resulting amount of expected runoff to evaluate the relative 
contributions to the water level in the pond. 
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9 Spores in Space: The 
Effects of Microgravity 
on Endomycorrhizae 

Ertz, Danielle; Falciani, 
Valkyrie; Lowe Chedecia; 
Pierce Megan; Ekekwe, 
Francisca; Petchel, Ariel; 
Luke, Tara 

Biology 
Program; 
Marine Science 
Program 

The human race is moving closer and closer to long term space 
travel to explore beyond our blue planet and this has posed 
some interesting challenges. One of the main problems we face 
is growing our own long lasting food supply in microgravity. 
While a lot of work has been done to study plant growth in 
space, we believe that agriculture in microgravity can be 
improved by studying mycorrhizae: the mutualist relationship 
between plants and fungi. This relationship has been shown, on 
Earth, to greatly increase the productivity of agriculturally 
important plant species. We are in the process of studying this 
relationship, using the type 3 FME Mini Lab to combine 
Rhizophagus intraradices, a species of arbuscular mycorrhizae. 
and Linum usitatissimum, or flax, in the lab. Over the summer, a 
flight experiment will be sent to the International Space Station 
(ISS) and returned for analysis to provide insight on the effect of 
microgravity on the relationship. Over the course of a semester, 
a total of twelve preliminary experiments were conducted that 
have provided data to aid in the refinement of the experimental 
procedure and improve the probability of success. No matter the 
outcome of the experiment there is valuable information that 
we can gain that will aid space travel in the future. 

10 Sequencing DNA from 
Crassostrea virginica 

Patel, Dhvanika; Maspono, 
Bryan; Ritter, Cassidy; 
Harmer Luke, Tara 

Biochemistry 
and Molecular 
Biology; 
Biology 

The Eastern oyster, Crassostrea virginica has been an important 
part of the commercial fisheries in New Jersey for more than 200 
years. While the population of oysters on the east coast have 
declined dramatically, restoration projects are underway in 
several areas of New Jersey, including locally.  Oysters were 
collected from the Mullica River and Great Bay regions and their 
DNA was sequenced to identify the local population of 
Crassostrea virginica, in order to provide baseline genetic data.  
Through a series of DNA extraction, amplification by Polymerase 
Chain Reaction (PCR), cloning, DNA sequencing and phylogenetic 
analysis, we have increased the genetic data available for C. 
virginica, and have begun to identify regions of DNA that may be 
useful for distinguishing local oyster populations.  We have 
identified the highly variable ITS region as a candidate DNA 
sequence for distinguishing between local oyster populations. 
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11 Phylogenetic Analysis 
of Coral Samples from 
the Robert J Walker 
Shipwreck 

Walter, Elisa; Saleem, 
Sehar; Hill, Vashti; 
Michael, Amanda; Nassar, 
Janelle; Harmer Luke, Tara 

Biochemistry 
and Molecular 
Biology, 
Biology 

Coral samples were collected from the wreck of the Robert J. 
Walker, which was a survey ship for the US Coast Survey that 
sunk off the coast of Atlantic City, NJ in 1860. Genomic DNA was 
isolated from Astrangia poculata, and three different genes 
were amplified by PCR and sequenced. Further analysis included 
comparing the samples collected with those from other local 
shipwrecks, and with other similar organisms.  Sequences were 
compared to other known sequences via GenBank, and results 
were used for constructing nucleotide alignments, and building 
multiple phylogenetic trees to visualize the DNA results.  After 
the sample sequences were aligned phylogenetic trees were 
constructed to compare coral samples to one another and to 
other related cnidarians.  Most of the 18s rRNA genes from local 
samples were nearly identical. 

12 Shifting migration 
patterns in Great Bay, 
NJ summer flounder 
(Paralichthys dentatus): 
here to stay or just a 
fluke? 

Anglero, Angelica1; 
Dominick, Jessie2; McLean, 
Kathleen2 

1Environmental 
Science, 
2Marine 
Science 

Fishery independent studies are critical to document abundance 
trends in commercially and recreationally important finfish as 
well as formulate testable hypotheses for future work. Given its 
recent controversial stock status, summer flounder (Paralichthys 
dentatus) is one such species that invites further examination. 
Summer flounder inhabit sandy bottoms of bays and estuaries in 
summer and typically move offshore to the shelf in fall. Using a 
combination of haul seines and fyke nets, this study conducted a 
basic inventory to track cohorts of summer flounder (and other 
finfish) in the Mullica River–Great Bay Estuary, NJ. Abundance 
and length by site were collected with physical parameters to 
better understand estuarine distribution of summer flounder. 
Contrary to expectation, young-of-the-year and older juveniles 
remained in the estuary during winter. Several hypotheses are 
suggested to help understand the mechanisms behind these 
observations. 
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13 The Effects of Forest 
Management of Avian 
Activity at Stockton 
University 

Bebel, Amanda; Marks, 
Julia; Tredick, Catherine 

Biology, 
Environmental 
Science 

Stockton University is located in the protected Pine Barrens of 
southern New Jersey, which is a mixture of hardwoods and 
conifer forests. In 2015, Stockton University implemented a 
forest management plan not only to ensure that the ecosystem 
would thrive, but also to educate and enrich the lives of students 
and faculty of the University. The plan consisted of thinning 
stands, clear-cutting stands, and leaving stands as a control. A 
year after the cutting, ten avian point count locations were set 
up to observe and record the presence of bird species and their 
use of each forest treatment area. Visual and auditory 
observations, distance sightings from the point, and behavior 
were all recorded. Surveys started in February of 2016 and 
continue currently. We will present the results of these surveys, 
including avian diversity and activity in each of the treatment 
areas, in this poster. 

14 Controlling an Electro-
Optical Circuit 

Branco, Nicholas; Laudien, 
Daniel; Williams, Britton; 
Shulman, Jason 

Physics The ability to control the behavior of complex systems is a 
central goal in network science. Such capabilities could provide a 
route for solving many modern problems such as the reduction 
of invasive species, control of neural networks, and elimination 
of genetic disorders. Progress in this area has been hindered by 
the fact that such systems are complex networks. To control 
them, one would need to make a model. Unfortunately, these 
types of networks have nonlinear and unknown interactions, 
making it nearly impossible to construct models from first 
principles. A methodology has been proposed previously that 
relies solely on data and not on knowledge of the underlying 
network. It was successfully used to develop models of electrical 
networks, i.e. circuits, which provided the ability to control their 
behavior. We aim to extend this research by controlling 
electrical networks at a distance. We constructed a ten-node 
network and used four nodes to control the remaining six nodes. 
The four nodes, referred to as master nodes, were electrically 
isolated and physical separated in space from the other (slave) 
nodes, but the two circuits were connected optically. The master 
circuit had four light bulbs, and the slave circuit had photo-
sensitive components such as photo resistors and 
phototransistors. Using this method, we were successfully able 
to model and control the network from a distance. 
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15 Physiological Effects of 
Oral Contraceptive Use 

Cattafi, Carlie; Lewis, 
Margaret 

Biology; 
Women’s, 
Gender and 
Sexuality 
Studies  

Contraceptive steroid hormones (e.g., combined oral 
contraceptive pill or COC), are known to have a variety of 
sociological and physiological impacts.  Previous studies indicate 
that while some side effects are well known (e.g., nausea, 
increased depression, weight gain, migraines, decreased vaginal 
lubrication), the link to other side effects was unclear (e.g., 
anxiety, hyperpigmentation). COC use has known effects on 
certain receptor mechanisms and pathways. Our study surveyed 
women of all ages to examine how use of COC might impact 
female sexuality/function and skin-related issues. Participant 
attitudes/beliefs about COC were recorded. Statistical tests were 
used to test significance where appropriate. Based on literature 
research, we predicted that between non-users and COC users 
that (1) libido, lubrication, and painful periods would decrease, 
(2) weight would increase, (3) anxiety would not change, (4) 
acne would improve, 5) hyperpigmentation would increase, 
particularly in women of color (WOC) and in all women who use 
tanning salons/high amounts of sun exposure.  Of the 173 
respondents, 17% never used COC, 46% used in the past, and 
37% currently use. 79% of respondents were White and 21% 
were WOC. Most predictions were supported.  However, 84% of 
hyperpigmented women were White, while 16% were WOC.  
Additionally, low anxiety levels appear to have been helped. 
Women overall report a positive experience, despite listing 
numerous negative side effects. Desire to use birth control 
appears to impact perception of experience. Clearly, more 
research is needed with respect to the relationship of COC use. 
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16 Synthesis and 
Computational Analysis 
of Tetrapeptides 
Highlight Changes in 
Amino Acid Sequence 
and its Interaction in an 
Aqueous Environment 

Chew, Charmaine; Rojas, 
Catherine; Shah, Millie; 
Tran, Trang; Ward, Kelsey; 
Olsen, Robert J; Pollock, 
Elizabeth C 

Biochemistry 
and Molecular 
Biology, 
Chemistry, 
Marine Science 

There are two parts to this experiment: the experimental 
synthesis of tetrapeptides and the computational analysis of 
their structures. Four different peptides - EM-1, EM-2, gluten 
exorphin, and casomorphin - were synthesized in order to 
examine the structures of these molecules. Human 
endomorphins are particularly interesting because they are 
involved in the body’s response to pain via the m-opioid 
receptor. The difference between EM-1 and EM-2 is a matter of 
one amino acid in the tetrapeptide sequence. The difference 
between EM-2 and casomorphin (an active opioid) is also one 
amino acid. Other opioid peptides may be derived from wheat 
gluten, called gluten exorphins. These minute differences could 
influence physical properties such as solubility in the 
bloodstream. The amino acid structures were studied via NMR 
spectroscopy, and then the peptides were constructed using 
solid-phase peptide synthesis. Thin layer chromatograms and 
NMR spectra of the final tetrapeptides were used to assess the 
purity of the peptide product. In the computational section, 
graphical representations of the molecules were used to 
examine their optimized structures in the presence of water. For 
this, the Visual Molecular Dynamics (VMD) software and a 
program called Nanoscale Molecular Dynamics (NAMD) was 
used. The molecule was loaded into VMD and then solvated with 
water molecules. The images were colored to represent the 
amino acids that constituted each tetrapeptide. Their 
relationship with regards to water solubility was analyzed, and 
inferences were made on how changes in amino acid sequence 
could affect function of the protein. 
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17 Metabolic Profiling of 
Bean Plants Grown in 
Ionic Liquids 

Kelly, Morgan; Pollock, 
Elizabeth  

Chemistry The metabolic profile of bean plants exposed to ionic liquids, 1-
butyl-3-methylimidazolium bromide ([bmim][Br]), 1-hexyl-3-
methylimidazolium bromide ([hmim][Br]), and 1-octyl-3-
methlimidazolium bromide ([omim][Br]) was studied using 1H 
NMR spectroscopy and principal component analysis (PCA). The 
exposed bean plants were grown in Petri dishes consisting of 25 
mL of 0.5% agarose mixed with ionic liquid of varying 
concentrations or water. [bmim][Br] was diluted to 
concentrations of 1/500, 1/1000, and 1/5000 (v/v), while 
[hmim][Br] and [omim][Br] were diluted to concentrations of 
1/5000 (v/v). The plants were grown for seven days, harvested, 
extracted, and analyzed using 1H NMR spectroscopy. The NMR 
data was analyzed using PCA. Observational data indicated the 
bean plants grew more successfully when exposed to ionic 
liquids with shorter carbon chain lengths. The bean plants were 
also found to grow more successfully when exposed to low 
concentrations of the ionic liquids or in the presence of none. 
The PCA analysis indicated no change in the bean plants exposed 
to ionic liquids relative to control plants. This disagrees with the 
conclusions made previously, indicating changes may be present 
but were not observed via PCA. It is possible the observed 
changes occurred in the lipid-soluble, non-aqueous metabolites 
which were not extracted or examined. 
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18 Towards getting 
control: strategies for 
reproducible hydrogel 
networks 

Cubuk, Jasmine; Jani, 
Mihir; Shah, Dhvani; Zhu, 
Hong; Qavi, Sahar; 
Foudazi, Reza; Rajaraman, 
Shanthi; Cohn, Pamela 

Chemistry Hydrogels are promising materials that are used in a variety of 
fields.  It is challenging to synthesize strong or tough hydrogels in 
a reproducible and predictable manner. Though there are 
reports of tough hydrogels in literature, there are very limited 
reports of tough hydrogels with reproducible mechanical 
properties. Using a new method that includes thiol-ene coupling 
chemistry after the polymerization step, control over the gel 
network could be achieved. Synthesis of the hydrogels was 
achieved using a tetra-thiol cross-linkable monomer and a 
bis(acrylamide) monomer. The tetra-thiol allowed for the 
generation of free thiol groups within the main chain of the 
copolymer, and allowed for the formation of disulfide bonds, 
which have been used to allow a material to recover its 
mechanical properties upon fracture (or to heal) in response to 
heat or light. Preliminary results from rheological measurements 
show that it is possible to synthesize strong hydrogels 
reproducibly. Furthermore, current efforts build upon previous 
work to achieve greater control over the polymerization step by 
using reversible addition-fragmentation chain transfer 
polymerization (RAFT) to afford materials greater chain length 
control and higher versatility. 
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19 New Generations of 
Anion-Responsive 
Liquid Crystals 

Steen, Alexandra; Kinge, 
Amanda; Cordero, Steven; 
Lam, Liane; Grabias, 
Klaudia; Cohn, Pamela 

Chemistry Chemical sensing focuses on synthesizing materials that respond 
to a chemical stimulus. Many of these sensors are limited in 
solubility in water, so present research aims to create a new type 
of material that can sense water-soluble chemicals with a 
change in color. To achieve this goal, the present research 
studied the assembly of stimuli-responsive liquid crystalline (LC) 
materials in the solid state, and their ability to change color in 
response to chemical stimuli. A series of sensors were 
synthesized and characterized in solution and solid phases by 
spectroscopic, microscopic, and thermal analysis techniques. It 
was found that some of the sensors exhibited LC phases. The 
ability of the sensors to change color in response to different 
water-soluble chemical stimuli was investigated. The films of 
sensors that exhibited LC phases did change color in the 
presence of water-soluble chemical stimuli. Future research 
involves synthesizing and characterizing new generations of self-
assembling oligomeric liquid crystals, with the goal of tuning 
phase transition temperatures of the materials. Such systems 
would allow facile assays to be developed in aqueous media. 

20 Effect of Whitening 
Strips  on the Levels of 
Collagen in Teeth 

Deyhle, Sabrina; Keenan, 
Kelly 

Biochemistry 
and Molecular 
Biology, 
Biology 

The goal of this project was to determine the effect of whitening 
strips on collagen in teeth.  Whitening strips use hydrogen 
peroxide which has long been known to damage protein.  Teeth 
contain enamel as the outermost layer which contains proteins 
other than collagen and underneath is the dentin layer where 
90% of the protein is collagen.  In order to do this, teeth were 
either treated or not treated with whitening strips and non-
collagen proteins were extracted using EDTA.  Collagen (COL) 
was extracted from what remains and converted to smaller 
fragments by treatment with pepsin (PSC fraction for pepsin 
soluble collagen .  The total amount of protein in the collagen 
and PSC fragments was tested using a modified Lowry procedure 
and individual proteins were separated using protein 
electrophoresis techniques.  Results show that the whitening 
strips did result in amount of protein in both the COL and PSC 
fractions.   
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21 Cross-sectional analysis 
of Alligator humeri 

Citro, Joseph; Langel, CJ; 
Bonnan, Matthew 

Biology The cross-sectional properties of long bones often indicate the 
major locomotor stresses experienced by the animal throughout 
its lifetime. Seldom has this been investigated in sprawling 
tetrapods and few studies document ontogenetic changes in 
long bone cross-sectional properties. The American alligator is a 
generalized crocodylian that has been used to infer the ancestral 
locomotor patterns of archosaurs. Therefore, we tested the 
hypothesis that no discernable cross-sectional changes 
(isometry) would occur in the humerus across ontogeny. The 
dimensions of the left humerus of nineteen A. mississipiensis 
specimens were measured to determine if ontogenetic scaling is 
isometric in nature. The forelimb of individual specimens ranging 
from 0.82-2.62 m in length were digitized and measured using a 
CT scanner. Cross sectional data was then obtained using the 
image software Image J to measure dorso-ventral and cranial-
caudal diameter of the outside of the humerus, as well as, dorso-
ventral and cranial-caudal diameter measurements of the 
medullary cavity. These measurements, along with the length of 
the humerus and deltopectoral crest, allowed us to indirectly 
determine the direction and magnitude of stress the humerus 
experiences by measuring where bone deposition occurs. Our 
results falsify the hypothesis that no discernable cross-sectional 
changes would occur. Measurements indicated that as the 
humerus increases in length, the cross-sectional area, the 
dimensions of both the dorsal-ventral and cranial-caudal 
diameter (bending resistance), and the polar moment area 
(twisting resistance) all exhibit strong positive allometry. In 
contrast, the length of the deltopectoral crest (a region for 
muscular insertion) shows only modest positive allometry. This 
modest positive allometry is likely due to the need for increased 
mechanical advantage of the forelimb adductors and protractors 
with increasing body mass. Overall, our data suggest that the 
cross-sectional properties of alligator humeri become 
significantly more robust in larger individuals, probably to resist 
the multiple stresses of compression, tension, and torsion 
generated by a sprawling posture. 
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22 Forelimb Kinematics in 
Pogona vitticeps, the 
Central Bearded 
Dragon  

Citro, Joseph; Smythe, 
Andrew; Bonnan, 
Matthew; Shulman, Jason 

Biology, 
Physics 

While existing literature pertaining to lizard kinematics mostly 
focuses on the hindlimb, our study explores the kinematics of 
the lizard forelimb. This was done by filming bearded dragons 
(Pogona vitticeps) during locomotion. Four separate lizards were 
trained to run on a treadmill at various speeds depending on the 
abilities of the individual animal. By matching the treadmill’s 
speed with that of the lizards’, we were able to hold the animal 
stationary to where we could record high speed video of the 
animal’s forelimb in motion. Kinematic data obtained by tracking 
individual points on the forelimb (e.g. wrist, shoulder, elbow) 
indicated that the forelimb behaved much like a crank, with the 
humerus rotating about the glenoid. Tracking of these points 
showed that the protraction and retraction of the forelimb 
follow a more circular path as opposed to a more linear path. In 
a forearm in which the bones were immobile, we would expect 
the hand to rotate laterally as the humerus was retracted; 
however, we observed the hand remained orientated cranially 
with the palmar surface contacting the ground for the entire 
stance phase. This suggests that the bones of the forearm must 
move relative to one another to enable pronation. 
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23 Preliminary Research of 
the Forelimb Function 
in Allosaurus  

Langel, Christopher Jr.; 
Braunschweig, Caitlyn; 
Matthew Bonnan  

Geology, 
Biology 

Non-avian theropod dinosaurs were a significant component of 
Mesozoic ecosystems. Their bipedal posture freed their 
forelimbs for non-locomotor uses. However, it remains 
challenging to reconstruct the range and possible motions of the 
forelimbs due to a variety of factors related to fossilization and 
loss of soft tissues. Therefore, it remains unclear how the bones 
of non-avian theropods moved within an intact forelimb. Due to 
its abundance, Allosaurus makes an ideal subject for this study. 
Given that form follows function, if the Allosaurus elbow 
extended and flexed as in extant birds, this should be reflected 
in the geometric similarity of the humerus, radius, and ulna. 
Therefore, to test the hypothesis that Allosaurus humerus, 
radius, and ulna shape are more geometrically similar to those of 
birds than of alligators, we will first establish the range of radius 
and ulna movement relative to the humerus using intact, fresh 
cadaver forelimbs of alligators and turkeys. Using XROMM (X-ray 
Reconstruction of Moving Morphology) we can reconstruct 
three-dimensional forelimb bone orientation and range of 
motion. We will then use three-dimensional geometric 
morphometrics to compare humerus, radius, and ulna shapes in 
Allosaurus with those of alligators and turkeys. Statistical tests 
will be performed to determine overall shape similarities of 
Allosaurus forelimb elements to those of alligators and turkeys. 
These data will establish the likelihood of particular movements 
at the elbow in Allosaurus. 
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24 Determining the 
Partition Coefficient of 
TNT in an 
Acetonitrile/Hexane 
Extraction System 

Forsman, Trevor; Sowers, 
Louise 

Chemistry Residue from explosives can be transferred to surfaces when a 
person who has handled them has not thoroughly cleaned their 
hands or clothing.  When collecting samples to detect for 
explosives, in addition to environmental contaminants collected, 
components from the material it was deposited on (e.g. 
cardboard) are also collected. To minimize interferences during 
chemical analysis, the explosive must be isolated from the other 
components. This is often done by extracting samples with an 
immiscible aqueous/organic solvent pair used to separate the 
explosive from other materials. The partition coefficient of the 
solvent pair determines the effectiveness of the extraction.  For 
this study,  2,4,6-trinitrotoluene (TNT) and an acetonitrile 
(ACN)/hexane(HEX) extraction system was used.  The extraction 
coefficient Kp = [TNT]HEX/[TNT]ACN was determined using two 
different techniques; a manual shaking method and a sonication 
method. The partition coefficient for TNT in the ACN/HEX 
extraction system using the manual shaking method was 0.279 + 
0.012 at the 95 % confidence level. The partition coefficient for 
TNT in the ACN/HEX extraction system using the sonication 
method was determined as 0.336 + 0.024 at the 95 % confidence 
level. 
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25 A Density Functional 
Theory Investigation of 
the Interaction 
between Acetone and 
Chloroform 

Furgione, Mary E., Olsen, 
Robert J. 

Chemistry The weak hydrogen bond between acetone and chloroform has 
been the subject of numerous experimental investigations 
dating to the 1950s.  To characterize the interaction between 
acetone and chloroform in the gas phase, we calculated IR and 
NMR spectra of the acetone/chloroform complex and identified 
a region between the molecules having a distinctive pattern of 
electron density characteristic of non-covalent interactions.  
Calculations were carried out at the DFT/B3LYP theory level, 
with 6-311++G(2d,2p) taken as the infinite basis set limit.  In this 
theoretical model chemistry, the acetone/chloroform complex 
exhibits a blue shift and a sizable increase in intensity for the IR 
band due to the C-H stretch and an isotropic negative shift for 
the chloroform hydrogen peak in the 1H NMR spectrum, both of 
which are consistent with available experimental data.  The non-
covalent interaction (NCI) index indicates a weak attractive 
interaction at the energy minimum for a variety of basis sets.  In 
other theoretical model chemistries with smaller basis sets (e.g., 
6-31G(d,p) and 6-31++G), including polarization functions yields 
an electron density that more closely approximates that 
obtained with the 6-311++G(2d,2p) basis set. 
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26 An analysis of tidal 
variability of oxygen in 
the Columbia River 
Estuary 

Gilligan, Morgan and 
Pfeiffer-Herbert, Anna 

Marine Science A long term goal for studies of the Columbia River Estuary is to 
measure net ecosystem metabolism. Net ecosystem metabolism 
is important to measure because it tracks the balance between 
primary production and respiration. It can be measured by 
changes in dissolved oxygen, but it is challenging to do this in 
estuaries that have large tides. In a lateral bay of the Columbia 
River Estuary, tidal influxes were compared at two locations, an 
upstream station (Paradox Lander) and a downstream station 
(Youngs Bay Lander). Data were collected with salinity and 
oxygen sensors that were deployed on September 23, 2015 
through December 2, 2015. The data were quality controlled and 
analyzed from two three-day periods, looking at salinity and 
oxygen concentration at each station. Overlap in the salinity 
range showed that the same body of water was moving in and 
out over the two stations. The data also showed an inverse 
relationship between salinity and oxygen. A pattern of rising and 
falling oxygen concentration was seen at the two different 
stations which raised questions about where water moves 
during the tides. The next steps to take in this research would be 
to analyze available velocity data and estimate gain or loss of 
oxygen to the atmosphere. 
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27 Oyster Spat Monitoring 
of the Mullica River-
Great Bay Estuary, 
Summer 2016 

Crowley, Sean  Marine Science The New Jersey coastline is home to numerous productive 
fisheries which play a vital role in the economic dynamic of the 
state. Despite the multitude of back-bay estuary systems created 
by the barrier islands that stride the coast, only the Mullica 
River-Great Bay system provides a viable fishery for the Eastern 
Oyster, Crassostrea virginica. Stockton University has taken 
initiative in the monitoring of the larval oyster spat settlement 
through the settlement season (June-Sept). A progression of ten 
sites were selected beginning at Fitney Bit in Great Bay, and 
stretching upriver to Turtle Creek. Previously, Collin’s Point was 
the furthest upriver site monitored; this year monitoring was 
extended to include two sites upriver of Collin’s Point to 
investigate the settlement of oysters in lower salinity 
environments. At each site a mesh bag containing 20 clean, flat 
oyster shells was deployed at about .5 meters from the bottom. 
Using two week intervals, the bags were collected, and a new set 
deployed at each site. In this preliminary investigation, the sites 
were compared for each sampling session, as well as an 
encompassing comparison of the summer as a whole, in order to 
establish a concrete peak settlement season. When comparing 
sites in individual sampling sessions, Collin’s Point, East Bridge, 
and Moss Point yielded consistent settlement. Upon analysis of 
the summer as a time series, the downriver sites of Mullica 
Lump, and Fitney Bit yielded the highest spat averages for the 
peak season, which has been established as mid-July to mid-
August for 2016. 



27 
 

28 Preliminary PCR 
identification of 
eukaryotic initiation 
factor eIF4E-1A1 and -
1A2 genes in Atlantic 
Menhaden, White 
Perch, and Spot 

Kennedy, W.A.; Lepping, 
C.R.; Mariche-Banos. D.; 
Gillespie, K. 

Biochemistry 
and Molecular 
Biology, 
Biology 

Different eukaryotic species encode homologs of eIF4E proteins. 
The translational factor eIF4E-1A1 plays a key role in translation 
initiation in eukaryotes by binding to the m7Gppp cap and 
facilitating movement of mRNA to the ribosomal subunit. Teleost 
genome analysis has revealed a highly identical eIF4E-1A2 
homolog.  In this study, the fish species of Atlantic Menhaden, 
Perch, and Spot were examined to confirm the presence of the 
1A1 and 1A2 genes, using zebrafish as a control. Based on 
related fish genomes from the NCBI database, two sets of PCR 
primers were designed: restriction enzyme (RE) site engineered 
and endpoint primers. After genomic DNA extraction, PCR 
reactions were run followed by gel electrophoresis for 
confirmation of the effectiveness of the endpoint primers to 
amplify the eIF4E-1A2. The Perch had one band at the region of 
interest using the endpoint primers, while the Menhaden and 
Spot contained multiple bands.  When this PCR product DNA was 
subsequently tested with the RE  1A1 primer sets, there was an 
evidence of the 1A1 gene solely in Spot. All PCR products were 
then sequenced and examined for specific eIF4E motifs 
including: HPLQ, SHAD, and PWEED. A continuation of this study 
would feature primer optimization and purification of the Spot 
RE DNA product.  For functional analysis, ligation of the RE 
primer product into a pET11d vector and transformation into 
Rosetta™ Competent Cell with the aim of protein expression will 
be performed. 

29 Shape and depth of 
trochlea of the 
humerus in relation to 
arboreality in hominins 

Khan, Moneeba; Lague, 
Michael R.  

Biology This research project explored the possible correlation between 
the shape and depth of the trochlea of the humerus in relation 
to the degree of arboreal behaviors in hominins. Landmark data 
of the anterior and posterior angles of the inferior view of 
trochlea of the humerus was collected and analyzed using Sigma 
Scan Pro and PAST software. Statistical analyses were used to 
view shape variation among species. Humans, gorillas, chimps, 
bonobos, and orangutans, in descending order, showed the 
widest anterior and posterior trochlear angle and least level of 
arboreality to the narrowest anterior and posterior trochlear 
angles and most the most arboreal behavior.  
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30 Wind influence on 
Barnegat Bay during 
Hurricane Sandy 

Lesyk, Matthew; Pfeiffer-
Herbert, Anna 

Marine Science Hurricanes produce dramatic wind velocities and storm surge 
that impact coastal zones. Shallow water estuaries respond to 
these winds in ways that are important in estuarine circulation 
and interactions with the coastal ocean. Output from a 3D 
hydrodynamic model was analyzed to investigate the effects of 
hurricane force winds on water movement in Barnegat Bay. 
Wind velocity, sea surface height, and water velocity were 
analyzed at three locations above Barnegat Inlet and three 
locations below the inlet. During a period of a maximum 
southward wind at 17 m/s, the sea surface sloped upward 
toward the south. The sea surface slope during the maximum 
south wind was 0.0455 m change in sea level per km of 
horizontal distance. In contrast, an earlier period with a more 
typical south wind of about 7 m/s resulted in the sea surface 
sloping upward to the south of 0.006 m per km, indicating a 
similar response to south-winds but with a smaller magnitude. 
The propagation of water brought in by Hurricane Sandy 
gradually intensifies northward but also introduces delays that 
increase with distance from the inlet. Closest to the inlet, water 
movement showed a 2.5-hour delay between maximum velocity 
(0.49 m/s) and maximum sea surface height (1.9 m) while the 
north most station showed a 4.0-hour delay between its 
maximum water velocity (0.62 m/s) and maximum sea surface 
height (2.1 m). Analysis of estuarine circulation response to 
hurricane winds is important because it can help predict water 
movement before major storms approach. 
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31 Organic Carbon and 
Cation Exchange 
Capacity Analysis of 
Charcoal-Enriched Soils 
at Catoctin Mountain 
Park, MD 

Lindsay, Andrew; Turk, 
Judith 

Environmental 
Science 

The application of charcoal to soils to increase carbon stocks has 
been of great interest recently. To gain a better understanding of 
the long-term effects of charcoal presence in soils, historic 
charcoal production sites at Catoctin Mountain Park, Maryland 
were studied for organic carbon content and compared to 
nearby unaffected soils. Soil organic carbon concentrations were 
measured through loss on ignition, and organic carbon stocks 
were calculated for fixed depths of 80 cm. For cation exchange 
capacity, magnesium concentrations have been measured by 
flame atomic absorption spectroscopy with the hopes to 
determine total effective cation exchange by summation of 
cations. Both the organic carbon concentrations and organic 
carbon stocks indicate that historically affected charcoal hearth 
soils contain more carbon compared to unaffected controlled 
soil samples. However, there is some variation in organic carbon 
content between charcoal hearths located in different landscape 
positions. Initial magnesium measurements also indicate that 
hearth soils have greater effective cation exchange capacities. 
Overall, charcoal application to soils may increase organic 
carbon stocks and cation exchange capacities for extended 
periods of time, which can be of great importance for climate 
change mitigation and the enhancement of soil fertility. 
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32 Plasticity Index of 
Vesicular Horizons 

Moore, Brittany; Turk, 
Judith; Graham, Robert  

Environmental 
Science 

Vesicular (V) horizons are common surface horizons of arid and 
semiarid regions characterized by their predominance of 
vesicular pores. Vesicular horizons play a critical role in surface 
hydrology and dust emissions in the landscapes where they 
occur. This study was conducted to determine if the Atterberg 
limits influence the development of porosity in the V horizon. 
The liquid limit and plastic limit of V horizons were measured in 
the lab to determine the plasticity index (PI) of V horizon 
samples collected from the Mojave, Sonoran, and Great Basin 
deserts. The ability to form vesicular pores was assessed in each 
of the samples by calculating the Vesicular Horizon Index (VHI) of 
V horizons formed from crushed and sieved soil material 
exposed to field conditions for one year. Statistical analysis 
shows PI to have a significant positive correlation with VHI when 
analyzed in combination with precipitation data from the field 
sites. After conducting a multiple regression analysis on VHI in 
relation to number of precipitation events (PE) and PI, VHI= -
0.114 + 0.496x PI +0.684x PE, with an adjusted R-square of 0.T 
and P-values of 0.033 for PI and 0.018 for PE. These results 
support the claim that V horizons with higher PI values will result 
in a higher VHI.  
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33 Changes in Insect 
Fauna Following 
Thinning and 
Clearcutting in an Oak-
Pine Forest in the New 
Jersey Pine Barrens  

Melchiore, Alex; Gardner, 
Jennifer; Ewell, Caitlin 

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 to insects collected in the same area prior to 
cutting. The southeast forest management area at Stockton was 
initiated in 2015 with 50% thinning of the overstory in 19 acres, 
a 2.6-acre clearcut and a 2.6-acre control area. A portion of each 
area was burned in the fall of 2016. Collecting methods include 
Lindgren funnel traps, sugar bait and bee cups. Preliminary 
results indicate that the moth fauna showed no large shifts, 
compared to previous years’ sampling and that traps and bee 
cups are catching different numbers of insects in the clearcut, 
thin and control areas, including beetles associated with live and 
dead oaks and pines. The winter of 2015-16 produced good 
numbers of winter moths in genera like Eupsilia and Lithophane. 
Fewer were found in 2016/7. The most abundant beetles are 
bark beetles (subfamily Scolytinae) and clerid beetles, which 
prey on Scolytinae and other bark inhabitants. We have digitized 
specimens from the study sites, beginning with the Lepidoptera. 
This s database will eventually record all species of moths and 
beetles found since collecting began in the 1970s and continuing 
as long as the forest management project does. We expect to 
see further differences between our treatments as we continue 
the surveys and as more methods, including light trapping are 
employed. 
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34 Assessing space usage 
by Bearded Capuchin 
monkeys (Sapajus 
libidinosus) in Serra da 
Capivara, Piaui, Brazil 

Mahoney, Kevin1; Falotico, 
Tiago2; Ottoni, Eduardo2; 
Presotto, Andrea1 

Environmental 
Science, 
Univeristy of 
Sao Paulo 

The interaction amongst space usage and environmental require 
species geolocation data as well as characterization of the 
environment. There is evidence that animal space use is 
determined by the presence of predators and resources 
distribution. However, there might be additional environmental 
characteristics that stimulate or repulse the presence of animals 
in specific location inside their home range. Long-lived animals 
with multi-level social structure, such as capuchin monkeys are 
likely to exhibit intensity of space usage associated to 
environmental of resources, human influences and location of 
specific activities. Here we provided the first assessment of 
intensity of space usage by capuchin monkeys in Serra da 
Capirava National Park, Piuai, Brazil. The area is characterized a 
morphoclimatic zone in the Brazilian Caatinga, which is a semi-
arid region in northeast Brazil. Our preliminary results show that 
bearded capuchin monkeys travel around most of the time in the 
transition zone between the low land and the slope of the 
canyons, increase the intensity of space usage in forest patches 
along the canyons. 

35 Synthesis of π-
Extended Carbazole 
Compounds 

Muhamed, Tasbeeh; 
Krivina, Raina; Podlesny, 
Erin 

Chemistry Symmetrical π-extended carbazole compounds were synthesized 
to investigate how structural change affects their optical 
properties. Key reactions involved in synthesizing these 
compounds were iodination and Sonogashira reactions. The 
most important compounds, 3,6-di-iodo-n-butylcarbazole and 
3,6-bis-pentafluorophenyl-n-butylcarbazole were successfully 
synthesized. To achieve a more efficient synthesis of the latter 
compound, bis-pentafluorophenyl acetylene was synthesized, 
but unsuccessfully isolated. Ongoing research involves the 
synthesis of other unsymmetrical and symmetrical carbazole 
compounds and analysis of their optical properties using UV and 
fluorescence.  
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36 Determination of 
Important Chemical 
and Nutrient Trends 
Along an Estuarine 
Salinity Gradient 

Peart, Stephanie G., Baez, 
Jessica  A., Peraria, Emily 
A., Versaggi, Laura E.; 
Grguric, Gordan  

Marine Science Estuarine waters contain strong chemical gradients (1) due to the 
characteristic mixing of freshwater and seawater. The salinity 
gradient is one of the main features of any estuarine ecosystem 
(2), and can be used to determine the gradients of other chemical 
and nutrient concentrations that are important for biological 
activity. In this study, 16 water samples were collected using a 
Van Dorn bottle at eight different stations in Great Bay, New 
Jersey. The station locations varied from Mullica River to the 
mouth of Great Bay, and were taken at the top of flood tide. The 
8 stations were selected based on salinity (ranging 8-31 PSU) as 
determined in situ using a Sontek CastAway-CD. Water samples 
were collected both at the surface and near the bottom at each 
location. Each water sample was analyzed for dissolved ion 
concentrations using established methodologies. As the salinity 
in the samples increased, chlorinity, total alkalinity (T.A.), pH, 
and dissolved sulfate (SO4) also increased. A linear relationship 
for Chlorinity, T.A., and SO4 was observed with R2 values of 
0.9651, 0.9026, and 0.9404, respectively. While an acceptable 
linear fit for pH (R2 = 0.8207) was calculated, a second order 
polynomial fit deemed a better fit (R2 = 0.9129). Dissolved 
phosphate did not show any clear trend based on salinity. 
Dissolved silica (SiO2) concentrations decreased linearly as 
salinity increased (R2 = 0.9595). 

37 The Role of Cul3 as a 
Tumor Suppressor in 
Breast Cancer 

Rosa, Nicholas; Schmidt, 
Krysten; Cummings, 
Cristina  

Biology The precise control of mitotic factors is crucial for the proper 
regulation of cell division. Many proteins assist in the mitotic 
cycle. With ubiquitination, a cell can degrade certain proteins 
and manipulate cell division. Cul3 targets cyclin E ubiquitination 
resulting in a halt in the cell cycle by preventing cyclin E binding 
with CDK2. CDK2 is dependent on cyclin E; when they cannot 
bind, the cell is stuck in S-phase. When there is decreased Cul3, 
there is large amounts of cyclin E in in the cell. Some breast 
cancer cells are shown to have overexpressed cyclin E. We 
hypothesize this is because of reduced Cul3. We deleted Cul3 in 
the mammary gland to see if this results in excess cell division 
and cell tumor growth. 
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38 Akt-mTOR Interactions 
Alter Dendrite 
Development 

Day, Katherine; Nehl, 
Heather; Hartman, 
Nathaniel 

Biology The Akt pathway is important for cellular growth, proliferation 
and differentiation. Akt activation has been proposed to alter 
dendrite morphology by activation of the mammalian target of 
rapamycin (mTOR) pathway. It is unclear whether Akt and mTOR 
play roles independent of each other during neuron 
development. Newly born granule neurons in the olfactory bulb 
originate as neural stem cells in the subventricular zone. Here, 
we show that a constitutively active form of Akt resulted in 
increased dendritic length and complexity. In addition, Akt 
activation increases dendritic spine density and length. Increases 
in apical complexity and total dendritic length were not rescued 
by mTOR complex 1 (mTORC1) inhibition. In addition, mTORC1 
inhibition did not rescue enhanced neurite outgrowth in culture. 
These data suggest that Akt controls certain aspects of dendritic 
development independent of mTOR activation. 

39 Genetic Diversity in 
Bleached and Non-
bleached Montipora 
capitata Coral 

Stucki, Siena; Adams, 
Diane  

Biology, 
Rutgers 
University 

Corals in Kane’ohe Bay, Hawaii bleached in 2014 and 2015. 
While some colonies of the rice coral, Montipora capitata, 
retained their algal symbionts and remained healthy, some 
neighbors lost their algae and bleached. Colleagues at the HIMB 
Laboratory have tagged and collected corals that have 
consistently been bleached/non-bleached. DNA was extracted 
from the sperm of these colonies taken during spawning season. 
Through PCR and microsatellite analysis, we were able to 
identify two colonies as chimeras using the conservative range 
(219-263 bp) adapted from Concepcion 2010. Both of which 
were non-bleached colonies. Looking from a non-conservative 
approach, all of the colonies were chimeras despite bleaching 
history. The presence of genetic similarity among bleach colonies 
and non-bleached colonies was unable to be determined.  
Further research and study could determine if perhaps chimeras 
spawn for more days than diploid colonies. 
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40 Effects of an inquiry-
based lab experiment 
on student learning 
and attitudes towards 
science 

Turetzkin, Sarah; Zwick, 
Melissa 

Biology Inquiry-based lab experiments have been shown to be more 
effective in improving scientific competencies and attitudes 
toward science. The goal of this study was to explore the 
effectiveness of an inquiry-based experiment, in a lab setting, to 
improve core STEM competencies and attitudes towards inquiry, 
science, and scientific careers. The study was carried out during 
the fall 2014 and spring 2015 semesters in an undergraduate 
physiology lab course. The 5-week inquiry-based activity 
required students to utilize BIOPAC hardware and software to 
design and carry out an experiment in a team. Pre and post 
surveys were administered to evaluate student learning gains in 
core STEM competencies and attitudinal changes towards 
different aspects of science. Students displayed an increase in 
core STEM competencies, which included the ability to read and 
interpret graphs and apply the scientific method (p=0.003, 
repeated measures ANOVA). Students also demonstrated a 
significant increase in attitudes towards inquiry and scientific 
careers, with no effect of semester (all p< 0.05, repeated 
measures ANOVA). However, student attitudes toward science 
did not increase (p= 0.084, repeated measures ANOVA). There 
was no correlation found between the change in knowledge and 
the change in attitudes over the course. Utilizing the inquiry-
based approach during lab can allows students to increase 
scientific competencies as well as attitudes towards scientific 
careers and inquiry. 
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41 Removal and 
Assessments of Derelict 
Fishing Gear from 
Barnegat Bay 

Versaggi, Laura; Lacey, 
Elizabeth; Wnek, John 

Marine Science Derelict fishing gear has become a detriment to marine 
environments. Long after the gear is lost in the water, it is still 
able to harm wildlife by entanglement and entrapment of both 
target and non-target species resulting in by-catch. Part of the 
goal of this project was to assess what species were being 
caught as by-catch as well as comparing the by-catch  results 
from different areas of Barnegat Bay to determine if there are 
significant differences in the species found in each sampling 
location. For the past two winter seasons the Marine Academy 
of Technology and Environmental Sciences (MATES), sub-
contracted through Conserve Wildlife Foundation of NJ (CWFNJ), 
has removed and assessed 493 pieces of derelict fishing gear 
from Barnegat Bay. Of those 493 pieces of gear, 25.6% were still 
in fishable condition able to entrap wildlife. Out of the fishable 
gear, a majority (69.8%) were found to have by-catch trapped 
inside. In the northern region of Barnegat Bay, 15.1% of the 
fishing gear recovered was in fishable condition, and had a large 
majority of blue crabs as by-catch. A large portion (55.2%) of the 
fishing gear recovered in the middle section of the bay was 
found in fishable condition, and had tautog as the dominant by-
catch species. In the southern region, 35.5% of recovered fishing 
gear was in fishable condition. The by-catch results for the 
southern region were more variable, but nearly half of the by-
catch was split between oyster toadfish and blue crabs. 
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42 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. Solubility and efficiency of the Co(salen) 
catalyst were tested in acetonitrile, methanol, and N,N’-
dimethylformamide (DMF). The catalyst had similar solubility in 
both methanol and DMF, but DMF was chosen due to higher 
conversion.  With increasing pressure of 40 psi or more, the 
conversion from di-tert-butylphenol (DTBP) to quinone also 
increased.  A mass flow controller (MFC) will be introduced to 
improve regulation of oxygen flow, and additional phenol 
substrates will be evaluated. 
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43 Marsh Stratigraphy and 
Sedimentation Rate of 
Higbee Beach Marsh, 
Cape May, NJ 

Williams, Bethany; 
Moskalski, Susanne 

Geology, 
Marine Science 

Higbee Beach Wildlife Management Area is located in southern 
New Jersey near Cape May and plays an important role to its 
unique vegetation and habitat for migratory birds. The New 
Jersey Department of Fish and Wildlife plans to restructure the 
marsh to improve migratory bird habitat.  The goal of this study 
was to determine the characteristics and structure of the marsh 
prior to the construction.  A basic evaluation of the sediment in 
the marsh was completed to create a detailed stratigraphic 
description of the marsh’s sediment.  A transect of five piston-
assisted push cores across the marsh were collected in summer 
2017.  The two inch cores were subsectioned into 2 cm layers, 
and described by color, texture, and the presence of plant and 
animal material. Bulk density, loss on ignition, and particle size 
were calculated.  Sediment trap data collected in 2016 was 
utilized for sedimentation accumulation rates and to understand 
relative behavior within the marsh.  Four inch cores from two 
locations closest to the shore were collected for 210Pb and 137Cs 
analysis. Correlation between the cores were achieved through 
sediment characteristics, relative accumulation rates and the 
relative age data.  The modern marsh consist of mud and peat, 
overlying muddy sand.  The marsh sediments are 0.54 m thick 
near the bay and increase to 0.91 m thick inland.  Modern 
sediment accumulation rates range between 6 and 1682 g/m2 
over a spring/neap tidal. cycle.  We will discuss in detail the 
sediment stratigraphy and relationship to modern processes. 
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44 Nuttall’s Mudflower: A 
Molecular Where’s 
Waldo 

Ertz, Danielle; Hutchison, 
Ron 

Biology As more recovery plans are being put into practice protecting 
the nation’s native wildlife populations, a problem then arises; 
how do we know that these recovery plans are working? For 
some species, taking a census is as simple as counting the 
individuals in a population or counting some individuals and 
estimating the rest. This method of counting works particularly 
well for large animals, but for plants the task can be much more 
difficult. Plants are sessile and so become highly adapted to the 
habitats in which they grow, this can make finding some species 
of plants difficult if they grow in habitats that are not easily 
accessed and searched by scientists. Nuttall’s micranthemum 
(Micranthemum micranthemoides) is one such species that has 
not been observed in the wild since the mid 1900’s. Nuttall’s 
micranthemum is a small, aquatic groundcover that dwells in the 
bottom of freshwater tidal shores, which are areas not easily 
searched by humans. This project proposes using Ion Torrent 
sequencing to scan water samples from the plant’s historic range 
for the environmental DNA of Nuttall’s micranthemum. This 
method of searching was tested by using the sequencing data of 
a close relative of Nuttall’s micranthemum to identify a 
repeating pattern nucleotides that can then be amplified in 
water samples via Polymerase Chain Reaction (PCR); the water 
samples being collected from a small scale experiment in the lab 
and a large scale experiment in the field. 



40 
 

45 Screening for Antibiotic 
Production in Local Soil 
Bacteria  

Zoida, Joseph; Callan, 
Matthew; York, Karen 

Biology, 
Biochemistry 
and Molecular 
Biology 

The need for antibiotic discovery continues to increase as 
infectious bacteria become resistant to existing antibiotics. Since 
many known antibiotics come from soil bacteria, we examined 
local soil samples from the New Jersey Pine Barrens for bacteria 
that produce antibacterial compounds. Soil samples were 
collected from the oak-pine forest on Stockton’s campus and 
from the Pygmy Pine forest. The microbes from the soil samples 
were separated based on colony morphology and screened for 
antibiotic activity against non-pathogenic tester strains. Most of 
the tester strains are similar to pathogenic bacteria that pose the 
greatest threat for antibiotic resistant infection. These tester 
strains included Enterococcus faecalis, Staphylococcus 
epidermidis, Escherichia coli, and Bacillus subtilis. Of the forty-
two bacteria isolated, four (32, 35y, 36o, 36w) from Stockton’s 
campus had antibiotic activity against the non-pathogenic tester 
strain B. subtilis. No antibiotic producing bacteria were isolated 
from the Pygmy Pine forest. The antibiotic activity was 
successfully extracted with ethyl acetate. To determine the 
molecular components of each bacterial extract, the extracts 
were analyzed using gas chromatograph mass spectrometry 
(GC/MS). Concurrently, the 16S ribosomal gene was amplified by 
polymerase chain reaction (PCR) for a molecular identification of 
each bacteria. The DNA sequence of the PCR product was 
analyzed using the BLAST search tool and compared the NCBI 
database for a preliminary identification of each soil bacteria. 
Bacterial isolates 36o and 36w were most closely related to the 
genus Burkholderia and 35y was most similar to the genus 
Streptomyces.  
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46 Metagenomics of red 
Limulus polyphemus 
eggs 

Pollock, Benjamin; Altman, 
Rachel; Fandozzi, Nicole; 
Cucunato, Melanie; 
Hernandez, Daniel 

Biology Our study began in the Summer of 2016 when Dr. Daniel 
Hernandez explored Kimbel’s Beach (Cape May County, NJ) to 
collect horseshoe crab eggs. The eggs have two distinct 
colorations: green and red. Green eggs develop in to healthy 
larvae, whilst red eggs die before hatching.  It was hypothesized 
that the red eggs could indicate a bacterial infection. The 
procedure started with sorting through the eggs by color along 
with healthy larvae, then extracting the DNA from them. The 
DNA was purified using gel electrophoresis and amplified using 
Polymerase Chain Reaction (PCR). Each of the two egg types and 
healthy larvae were identified using a different primer for each. 
We then utilized a Next Generation Sequencer to sequence the 
egg and larval genomes. The metagenomics program, Kraken, 
was used to identify potentially infectious bacterial organisms. 
This resulted in the discovery of two possible bacterial 
candidates: Deinococcus sp. and Ornithobacterium 
rhinotracheale. This study is still ongoing and will continue into 
next year. The next steps are to determine why we obtained two 
different results from Kraken given the same data, to culture the 
most likely bacteria, and to demonstrate infection in healthy 
eggs from the culture. 
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47 Spatial Analysis of 
Resident Colobus 
Angolensis located at 
Diani Beach, Kenya 
(Census 1997-2015) 

Zelinsky, Antony1; Healy, 
Connor1; Cunneyworth, 
Pamela2; Presotto, Andrea1 

1Environmental 
Science, 
2Colobus 
Conservation 

Angola Colobus monkeys in Diani Beach are along the northern 
tip of the species distribution. Diani beach is a tourism location, 
with high degrees of anthropogenic disturbances, which have 
influenced the surrounding landscape. Effort has been made 
forth to assess the distribution of local populations of primates 
in response to such disturbance. Demographics of colobus and 
the tree patches they use to move around Diani beach were 
used to investigate the monkeys location along the 15 years of 
census data and the land cover change in Diani beach. To assess 
the demographics of colobus monkey yearly census has been 
conducted in the area. Existing data is extremely valuable when 
they can be retrieved, organized and correctly georeferenced/ 
We sought to utilize this demographic data in order to perform 
spatial analysis and to model the habitat and population 
distribution of C. angolensis local to Diani beach. Utilizing the 
data collected form the Colobus Monkey Conservation 
organization, we formatted their data uniformly into UTM from 
degrees, minutes, seconds. Subsequently, we created a shapefile 
for each successive year containing the UTM data, and then 
merged the years together into one single shapefile for spatial 
analysis and statistical analysis. We tested the data for spatial 
autocorrelation and randomly selected a fraction of our data 
points controlled for the clustered pattern while maintaining the 
integrity of the spatial data. We then used Kernel Density to 
determine where the monkeys were recorded most frequently, 
and subsequently applied Euclidian distance to explore distances 
the monkeys were located in the time of the data collection 
from: roads, vegetation types, power lines and water bodies. 
Statistical analysis yielded that intensity of space used is 
positively influenced by grassland and distance from urbanized 
areas. The model designed in this study will be incorporated into 
conservation efforts at Diani, and ensure that the species 
continues to thrive along its northern range. 
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48 Combining Active 
Learning Techniques 
and Service Learning 
Technique in a Calculus 
Based Introductory 
Physics Class 

Murphy, Casey; 
Vukicevich, Morgan; Trout, 
Joseph 

Biology, 
Physics 

In the fall of 2016, one section of Physics I was conducted as a 
service learning course and an active learning technique was 
introduced where the students learned and presented the 
physics demonstrations, demonstrations normally presented by 
the instructor.  For the service learning project, the Stockton 
students held a "Day of Science" for an inner city grade school in 
Philadelphia, which consisted of a session were the 
demonstrations were presented and a workshop was conducted 
where the grade school students used mirrors, motors, and laser 
to create a device to display laser figures similar to Lissajous 
figures. 

49 Investigating The 
Effects Of Grid 
Resolution And 
Optimum Time Steps 
Using The WRF Model 
For Simulating The 
Atmosphere 

Di Mercurio, Alexis; Prince, 
Alyssa; Trout, Joseph 

Applied Physics A pilot project was completed at Stockton University to 
investigate the suitability of the Weather Research and 
Forecasting (WRF) model and the OpenFoam Computational 
Fluid Dynamics Toolkit for research on how the atmosphere 
affects the weather conditions. This project investigates the use 
the Weather Research and Forecasting Model (WRF), a 
mesoscale numerical weather prediction system. Since this 
model is made up of PDEs modeling the conservation of mass, 
thermal energy, and horizontal momentum, the accuracy and 
precision of the simulations depends, on the length of the time 
step used and the grid resolution. The simulated data was 
compared to data recorded by the Automated Weather 
Observing System (AWOS), to verify that the WRF system could 
be used and to find the optimal size time step and most accurate 
grid resolution to use for this research. This poster presents a 
sample of the simulations of the atmosphere over the Atlantic 
City Airport (39.45o N, 74.57o W) using the WRF Model. 
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50 Origin and economic 
viabiliyt of the Rose 
Blanche Quartz-Gold 
Body, Newfoundland 

Albarran, Christopher A.; 
Comuso, Christina; 
Disessa, Nicholas; Severs, 
Matthew J. 

Geology Gold deposits are well documented throughout the 
Appalachians from the Carolinas to Newfoundland. 
Newfoundland gold deposits are believed to have formed as a 
result of convergence between Laurentian and Gondwanan 
continents and the entrapment of Cambro-Ordovician island arc 
and ophiolitic terranes that make up the Dunnage Tectonic Zone. 
This study is looking at the Rose Blanche locality to determine if 
the quartz pod truly formed under conditions appropriate for 
gold formation, and then compare those results to other similar 
deposits throughout Newfoundland and beyond. To accomplish 
this, fluid inclusions found within quartz samples were examined 
using petrographic and microanalytical geochemical techniques. 
The analysis of quartz fluid inclusion assemblages provided 
insight to the temperature and pressure conditions at which the 
inclusions were formed, giving clues about the nature of quartz 
and gold formation. This quartz pod can provide better evidence 
of a potential pre-existing or existing mesothermal gold deposit. 
Fluid inclusion analysis will help determine the type of 
mesothermal deposit present at Diamond Cove, and whether it 
is orogenic or related to the Rose Blanche intrusion. The samples 
collected at Rose Blanche range from massive bull quartz to 
terminated quartz crystals in pockets within the interlayered 
schist hosted rock. Microthermometry of the fluid inclusions will 
be done using a heating-freezing fluid inclusion stage. This will 
provide the minimum temperature and pressure of trapping, the 
bulk composition for samples, and will identify the dominant 
fluids during crystallization. 
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51 Fluid Evolution at the 
Excelsior Copper Skarn, 
Organ Mountains, NM 

Freed, Brian M.; Maute III, 
Donald; Fisher, Gregory D.; 
Severs, Matthew J. 

Geology The Excelsior Mine is located in the northwest portion of the 
Organ Mountain district, NM, and is classified as a copper skarn. 
There are multiple ore districts within the Organ Mountains, 
varying between different types of deposits occurring in the 
area. Most of the ore deposits are hypothesized to be largely 
derived from hydrothermal fluids coming off of the Sugarloaf 
Peak quartz monzonite. These fluids intruded into the Paleozoic 
sedimentary sequences of marine carbonates, shales and 
sandstones. There are different degrees of fluid maturity 
occurring in this area as well as specific zoning of the different 
mineralization that took place. Our study is primarily looking to 
examine the fluid maturity in the Excelsior skarn to understand 
the development of the metasomatic fluids. This will be done by 
conducting petrographic studies to observe fluid inclusion 
assemblages within the minerals to study the multiple stages of 
fluid alteration and to constrain prograde versus retrograde 
mineralization. Microthermometry of the fluid inclusions was 
conducted on a heating-freezing stage on the different FI 
assemblages to understand the precise geochemistry of the 
fluids and provide minimum trapping conditions. The precise 
pressure and temperature conditions of the fluids involved in 
mineralization will be determined using the geochemistry of 
different mineral equilibria to better understand the complexity 
of the system and how it matured throughout time. 



46 
 

52 Bulk Rock Isotopic 
Analysis of 
Lamprophyre Dikes and 
Mantle Xenoliths from 
Westerly, Rhode Island 

Maute III, Donald; Severs, 
Matthew J. 

Geology The goal of this study is to understand the state of the sub-
continental lithospheric mantle and its dynamics during late-
stage rifting of Pangea. Jurassic aged (175 Ma) lamprophyre 
dikes hosted in the Westerly and Naragansett Pier Granites were 
sampled from the Cherenzia quarry in Westerly, Rhode Island. 
Lamprophyres are alkali-rich (K, Na), volatile-rich (H2O, CO2) 
silica-poor ultramafic igneous rocks derived from direct melting 
of the Earth’s mantle. During the violent ascent of these magma, 
chunks of the surrounding and overlying mantle (up to 4 cm in 
diameter) were incorporated in the mix when they were then 
emplaced in the Earth’s crust. These pristine chunks of the 
mantle or “mantle xenoliths” are of upmost importance to 
understanding the chemical composition and nature of the 
Earth’s mantle, and in this case the state of the mantle during 
late-stage rifting of the last supercontinent – Pangea. Bulk rock 
Sr, Nd, Pb and Hf isotopic ratios were measured via Multi-
collector Inductively Coupled Mass Spectrometry (MC-ICPMS) on 
the host lamprophyres and the two different types of entrained 
mantle xenoliths to understand the metasomatic history and 
mantle source of these rocks. In addition, bulk rock 
geochemistry was measured via X-Ray Fluorescence (XRF) of 
both the lamprophyres and the xenoliths to further constrain the 
geochemical signatures of this region of the mantle during 
rifting. Combining both the geochemical and isotopic analyses 
provide valuable information of the mantle and allow a greater 
understanding about the deep-seated tectonic activity during 
the end of rifting of Pangea. 

 


