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1 H/L ratios and Snake Fungal Disease.  

Allay, Samuel; Lind, Craig 

Biology 

Snake Fungal Disease (SFD) is caused by the fungus Ophidiomyces ophiodiicola and is negatively 

affecting snake populations in the eastern United States. SFD is associated with an increased stress 

hormone response of glucocorticoids, particularly corticosterone in snakes. According to current 

literature, elevated glucocorticoids mediate the migrations of lymphocytes out of blood circulation, 

resulting in an elevated heterophil to lymphocyte ratio. To test the hypothesis that SFD infection 

causes increased heterophil ratios, we analyzed hormone levels and leukocyte profiles in field-active 

rattlesnakes affected by SFD. We predicted that there will be a direct correlation of the H/L ratio and 

stress hormone levels, and that snakes with severe SFD would have higher H/L ratios. However, there 

was no significant relationship of SFD and H/L ratios (F=1.25 and P=0.298) and also no correlation of 

corticosterone and H/L ratios (r=0.037, P=0.836). The direct link between physiological stress and 

redistribution of leukocytes indicated by other studies was not supported in snakes afflicted with SFD. 

 

2 The Effects of Supplemental Feeding on Postpartum Immune 

Function and Body Condition in Pygmy Rattlesnake Mothers 

Anzisi, Hailee; Lind, Craig 

Biology 

In pitvipers, embryonic development is primarily lecithotrophic, meaning there is minimal placental 

transfer of energy. Hence, prior to ovulation, the resources allocated to the offspring are committed 

up-front rather than over the long period of gestation. Since reproduction is fueled by long-term 

energy stores (capital breeding), supplemental feeding during pregnancy is expected to result in 

allocation to metabolic processes that enhance maternal survival (e.g. immune function and storage). 

Pygmy rattlesnakes (Sistrurus miliaius) are viviparous and, unlike many other snakes, readily feed 

during pregnancy. Therefore, pygmy rattlesnakes are good models for testing the effects of 

supplemented feeding on maternal allocation to immune function. To test the hypothesis that 

supplemental feeding increases the postpartum energy budget and allows increased allocation to 

innate immune function, we measured the bactericidal ability of plasma drawn from supplemented 

compared to unsupplemented pygmy rattlesnake mothers. Food supplementation significantly 

affected postpartum body condition (T= 3.14, P = 0.007) and had no effect on postpartum bactericidal 

ability (F=0.02, P=0.892). Counter to our hypothesis, supplemented mothers displayed more severe 

clinical signs of skin infections compared to control mothers (T=2.39, P=0.038). These results suggest 

that the metabolic demands of digestion may compete with the metabolic demands of pregnancy, and 

may result in a compromised immune system. Future research should examine whether feeding may 

push mothers over a metabolic threshold during pregnancy. 
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3 Small-scale Oyster Restoration in Barnegat Bay, NJ: Comparative 

Seeding Methods 

Baez, Jessica A.; Thompson, Christine M.; Evert, Steven; Ambrose, Dave 

Marine Science; Marine Field Station 

The reef-building Eastern oyster, Crassostrea virginica, played a strong role in structuring the benthic-

pelagic community of Barnegat Bay (BB), New Jersey.  Due to its complex substrate and vertical relief, 

various ecological and economical benefits are provided.  After populations declined, the three-

dimensional reef habitats, in some cases, were replaced by bare bottom.  In 2016, remote-set spat-on-

whelk shell (SOWS) from a disease-resistant line and a transplanted Mullica River population from 

further south (MRT) were seeded with the same methods on a two-acre research lease within the 

southern portion of BB.  Survival and growth were tested and ecosystem services were assessed.  Live 

and dead oysters were counted and measured in Fall 2016 and Spring 2017.  Dead oysters were 

categorized as boxes (no tissue present), boxes with oyster drill holes, or gapers (recently dead).  MRT 

had higher initial survival, SOWS had higher survival after one year, and both had similar total survival 

success.  MRT had smaller overall shell lengths and the vertical shell orientation of the SOWS may have 

contributed to its higher max shell length.  Planted SOWS experienced natural set in 2016, but both 

SOWS and MRT experienced natural set in 2017.  Based on biological and economic considerations, 

SOWS may be preferred for long-term efforts.  Survival and growth, however, are difficult to directly 

compare between methods due to the different shell types, cohorts, and volumes sampled.  Both 

methods present their pros and cons and, by seeding reefs on a small-scale, researchers can determine 

if the site and approaches are suitable for large-scale restoration. 

4 Snake Fungal Disease is not Associated with Upregulation of Innate 

Immune Function in Pygmy Rattlesnakes (Sistrurus miliarius)  

Bajada, Christopher; Bejaran, Alina; Lind, Craig 

Biology 

Snake fungal disease (SFD) has been identified as a threat to snake populations in the United States. 

However, very little is known about the host’s immune response to SFD. The innate immune system is 

the body’s first line of defense against fungal pathogens and is often upregulated in response to 

infection. White blood cells (WBC) along with complement proteins in the plasma are key components 

of the innate immune system. Immune upregulation in response to infection is often associated with 

shifts in WBC production and complement activity. We, therefore, predicted that pygmy rattlesnakes 

infected with SFD would exhibit a significant increase in complement performance and an increase in 

heterophil and azurophil production. Pygmy rattlesnakes were diagnosed with SFD via visual testing 

and DNA testing. Blood smears were stained and used to count WBC ratios in infected and uninfected 

snakes. Additionally, a bacteria lysis assay was used to measure complement performance. 

Complement performance was measured at three ecologically relevant temperatures, 17ºC, 25ºC and 

32ºC.  There was no significant effect of SFD on heterophil (T=0.50, P=0.6212) or azurophil (T=-0.84, 

P=0.421) to lymphocyte ratios. There was also no statistically significant effect of SFD on bactericidal 

ability (F1,21=0.27, P=0.61). There was a strong effect of temperature on complement performance 

scores (F2,43=111.18, P =<.001). Our findings were not consistent with the hypothesis that SFD results in 
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increased allocation to innate immune function; however, further research on other components of 

immunity in response to SFD should be explored.    

5 An investigation into the synthesis and characterization of gluten 

exorphin B4 

Beck, Nika; Bishop, Audrey; Frechette, Brianna; Patel, Silkey; Robbins, Trevor; Robinson, 

Tamaraty; Schneider, Daniel; Smarra, Gianna; Olsen, Robert; Pollock, Elizabeth 

BCMB; Biology; Chemistry 

Our experiment had two parts: the synthesis of peptides under different conditions and the analysis of 

their structures using computational programs. The peptide gluten exorphin B4, with the sequence 

Tyr-Gly-Gly-Trp, was synthesized under different variables: Rink amide resin versus Wang resin, TBTU 

versus HBTU coupling reagents, and microwave heating versus constant room temperature. The 

peptides were constructed using solid-phase peptide synthesis then assessed for purity using NMR 

spectroscopy and thin layer chromatography. The Visual Molecular Dynamics (VMD) software and 

Nanoscale Molecular Dynamics (NAMD) were used to examine the graphical representations of the 

molecules solvated in water molecules. The interaction between the water and the peptide was 

analyzed and inferences were made about the changes of the peptides. 

6 Assessing white perch (Morone americana) and Atlantic striped bass 

(Morone saxatilis) abundance through cooperative fisheries 

research in Great Bay, New Jersey 

Belardo, Anna; Ritchie, Brieanne; Anzalone, Joshua; Kehoe, Liam; Esteves, Amanda; 

Wiegel, Kylie; Buchan, Rachel; Kilic, Ayshe 

Marine Science; Physics; Math; Biology; Environmental Science 

Fishery independent research is critical to document abundance trends in commercially and 

recreationally important finfish as well as formulate testable hypotheses for future work. Using an 

array of fyke nets tended cooperatively by a commercial fisher, this research conducted a winter / 

spring inventory of white perch (Morone americana) and Atlantic striped bass (Morone saxatilis) 

abundance in Great Bay, NJ from November 2016 - April 2018. Abundance and length information 

were collected and combined with YSI water quality data and archived weather data to better 

understand the distribution of these two moronid species during a seasonally under-sampled time 

period. Abundance and environmental data suggest lower numbers of white perch in 2017/18 may be 

the result of a bay-wide freezing event coupled with higher-than-average snowfall / precipitation. 

Future work is needed to test the mechanisms behind these initial observations. 
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7 Factors That Affect Bivalve Larval Supply and How it Relates to the 

Settlement of the Eastern Oyster Crassostrea virginica in the Mullica 

River 

Blanchet, Alexandra; Mitchell, Katherine; Baez, Jessica; Thompson, Christine 

Marine Science 

The harvest of shellfish in NJ and the interest in their added ecosystem benefits make studying larval 

abundance important, especially with the eastern oyster, Crassostrea virginica. The Mullica River in 

southern NJ is one of the few areas with natural populations of the eastern oyster. Since 2012, the 

Stockton University Marine Field station has monitored oyster spat settlement along a transect in the 

Mullica River biweekly during the summer spawning season. In summer 2017, plankton samples were 

taken, juvenile oyster spat settlement was monitored, and environmental parameters were recorded 

every two weeks at four sites upstream to downstream in the Mullica River. Plankton samples were 

processed using an automated imaging microscope under polarized light for detection of bivalve larvae 

using birefringent patterns. Larvae concentrations peaked downstream in late July and average oyster 

spat count peaked in August during maximum temperatures. At the upstream site, larval 

concentrations were low and there was no clear pulse. Comparing larval supply to spat settlement will 

provide knowledge of how these life stages are connected and dispersed between subpopulations in 

the Mullica River. The imaging technology used in this project and the images acquired can be used to 

address future questions related to oyster larval transport and flux between natural and restored 

oyster populations in Southern NJ.  

8 Metabolic Profiling on Bean Plants 

Burke, Kaitlyn; Pollock, Elizabeth 

Biology; Chemistry 

Ionic liquids are salts in a liquid state with a low melting point. The effects of ionic liquids on the 

metabolic profile of bean components taken from the stems, roots, and cotyledons of the plants. 

Plants were studied at various concentrations of the ionic liquids 1-butyl-3-methylimidazolium 

bromide ([bmim]Br) and 1-hexyl-3-methylimidazolium bromide ([hmim]Br). The plants were grown in 

the presence of either an ionic liquid or water as a control. Plant samples were freeze dried and 

crushed, and metabolites extracted with methanol. The samples were run through the 1H NMR 

spectroscopy and the spectra were analyzed using principal component analysis (PCA).  PCA 

demonstrated that the cotyledons showed no dose dependence on the metabolic profile, while the 

roots and stems demonstrate some effect. Looking at overall growth, the ionic liquid with the shorter 

carbon chain length, [bmim]Br, had less of an effect on the growth of the plants compared to the ionic 

liquid with the longer carbon chain length, [hmim]Br. Overall, the ionic liquids caused a failure to 

thrive, rather than affecting a specific metabolic pathway.  



10 
 

9 Ruthenium(II) Complexes of Pentadentate Thioether Ligands 

Carramusa, Krista; Reeves, Gordan 

Chemistry 

Metal-thioether complexes are of increasing focus due to their interesting redox properties.  Weak s-

donor thioether ligands raise Cu(II)/Cu(I) redox potentials to a greater extent than strongly s-donor 

amine analogues such as pyridines and imidazoles.  A similar redox potential increase is seen for Ru-

thioether complexes. Here we present the synthesis of four novel mononuclear ruthenium(II) thioether 

complexes of the linear pentadentate ligands 1,9-bis(2-pyridyl)-2,5,8-trithianonane (Pttn), 1,9-bis(2-

quinolyl)-2,5,8-trithianonane (Qttn), 1,9-bis(2-benzimidazolyl)-2,5,8-trithianonane (Bttn) and 1,9-

bis(1,3-dioxolanyl)-2,5,8-trithianonane (Dottn). The complexes have been synthesized from 

Ru(DMSO)4Cl2 under aqueous conditions, isolated as hexafluorophosphate salts and have been 

characterized through optical spectroscopy. 

10 Navigating Saachromyces cerevisiae meiosis using COMPASS 

Czymek, Miranda; Law, Michael J.; Trainor, Brandon 

Biology 

Differentiation requires that cells execute transient transcriptional programs.  These programs are 

regulated by a complex network of post-translational histone modifications. Histone H3 Lys4 

methylation (H3K4 me), controlled by the Set1-containing COMPASS complex, is one of the most well-

characterized of the histone modifications. H3K4 can be methylated up to three times, with each 

methylation level having a different transcriptional output. Seminal work in the budding yeast 

Saccharomyces cerevisiae has demonstrated that specific members of the COMPASS complex are 

required to catalyze precise methylation levels. Importantly, COMPASS subunits display one-to-one 

evolutionary conservation when comparing yeast to mammalian subunits. While much is known 

regarding COMPASS function during vegetative growth, less is understood concerning COMPASS during 

differentiation.   Previous studies have demonstrated that Set1 is necessary for yeast to efficiently 

enter into meiosis but do not capture the role of the other COMPASS members during meiosis.  This 

study focuses on understanding the role of COMPASS complex subunits in yeast meiosis.  We have 

recently demonstrated that two COMPASS subunits, SWD1 and SWD3, that have overlapping functions 

during mitosis play unique roles for executing meiosis. To understand the basis of these differences, 

we generated yeast mutants lacking the SET1 methyltransferase in combination with well-

characterized meiotic checkpoint genes. Our results suggest that Set1 is required for meiotic double 

strand break repair and spindle assembly, two processes that are essential for genetically diverse 

gametes. Our future experiments will determine if SWD1 and SWD3 are also required for executing 

these cellular processes. 
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11 Antifungal activities of various superfoods against bread molds. 

Derzarian, Thomas; Grimaldi, Briana; Sedia, Ekaterina 

Biology 

Based on current claims of antimicrobial and antifungal activities of many superfoods, the antifungal 

activities of their alcohol extracts against bread mold were investigated. It was hypothesized that 

propolis, honey, cloves, Jamaican allspice, and turmeric would inhibit the growth of bread molds in situ 

(on bread slices). Forty 2x2cm slices of bread were treated with a 2mL solution of 95% ethyl alcohol 

and an experimental sample over a two week period. As a result, propolis and clove showed complete 

inhibition of fungal growth in comparison to the control group, while turmeric did not inhibit growth. 

Jamaican allspice, Manuka honey, and honey clove were highly variable; therefore retested for another 

two week period. Another set of highly variable results were obtained for these samples.  

12 Differences in Frontal Activation in Self-Judgement  

Faigal, Miguel Anton; Dimaio, Joseph; Fleck, Jessica I. 

Biology; Psychology 

High levels of psychological well-being has been associated with high levels of self-compassion (Neff et 

al. 2003). Neff et al. (2003) defines self-compassion as being aware of one’s suffering, and taking a 

nonjudgmental attitude towards one’s weaknesses. Previous research has linked well-being to greater 

activation in the left frontal region than the right frontal region (e.g., Urry et al., 2004). EEG alpha 

power has been used to measure differences in frontal lobe activity between the hemispheres (i.e., 

frontal alpha asymmetry). In the present research we explored the association between self-

compassion and frontal alpha asymmetry, measured using resting-state EEG. We hypothesized that 

greater left frontal brain activity would be associated with higher levels of self-compassion. 

Participants completed a self-report measure of self-compassion and a 3 minute eyes open and closed 

resting-state EEG recording.  High and low groups of self-acceptance, a subscale of self-compassion, 

were analyzed. The research showed participants whom exhibited higher levels of self-compassion, 

show greater activations of the left hemisphere frontal lobes. 

13 Spores in Space: The Effects of Microgravity on Endomycorrhizae 

Falciani, Valkyrie; Sandler, Hannah;  Luke, Tara 

Marine Science; BCMB; Biology 

As the human race moves closer towards an era of long term space travel, there is the daunting 

question of how we will be able to provide food in order to survive the journey through deep space. In 

August of 2017, we sent our Type 3 FME Mini Lab to the International Space Station (ISS) and 

completed two identical trials on Earth. The purpose of the experiment was to combine Rhizophagus 

intraradices, a species of arbuscular mycorrhizae, and Linum usitatissimum, or flax, to test the 

mutualistic relationship between the two organisms in a microgravity environment and compare our 

results to the trials on Earth. The relationship between the two organisms is often used in agricultural 

practices to make crops more productive, and studying the differences in growth between microgravity 

and gravity conditions, we can improve our understanding of how food production can be possible for 
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prolonged space travel. After the experiment returned from space, it was immediately examined and 

the experiment was prepared for analysis. Upon analysis, we determined that the Rhizophagus 

intraradices that was within microgravity conditions had produced more reproductive structures than 

the Earth samples among the Linum usitatissimum while germinating. 

14 Description of American Lobster Biology and Commercial Fishery 

Dynamics off New Jersey 

Glover, Samantha, Power, Chad, Clarke, Peter, Zemeckis, Douglas 

Marine Science 

The American lobster (Homarus americanus) is found along the Atlantic coast of North America ranging 

from Labrador, Canada to North Carolina. Stock assessments of the Southern New England stock 

indicate a decline in abundance, consistent recruitment failure, and difficulties with respect to 

managing rebuilding. Some issues impacting the stock’s potential to rebuild are climate change, 

continued fishing, and epizootic shell disease. The New Jersey Department of Environmental 

Protection has coordinated fishery-dependent observer sampling of the state’s commercial fishery 

from 2008-present. This fishery-dependent dataset includes samples collected for 73,576 lobsters 

captured during 81 trips sampled. The dataset was explored to investigate the length distributions and 

sex ratios of the commercial catch, and shell disease prevalence by sex, length, and year. Results show 

an increase of shell disease prevalence from 2013-2017 for both sexes. In addition, females and larger 

individuals had the greatest shell disease prevalence. The size distribution analysis determined that 

lobsters with a carapace length of 80-99mm were most frequently caught in the traps. Our results will 

be valuable for improving our understanding and management of the American lobster near the 

southern extent of their geographic range. 

15 A laboratory demonstration and analysis of natural selection 

Grace, Tyler; Barbato, Guy F. 

Biology 

Drosophila melanogaster has served as a model organism in various fields of study, but has played an 

important role in Genetics. Drosophila continues to be used as the organism of choice in 

undergraduate genetics laboratories. While used to demonstrate simple patterns of inheritance in the 

classroom, there has been an ongoing interest in modeling natural selection. This study utilizes Reed 

bottles, which consist of two square-bottom vials connected with a large plastic tube. A large 

population of homozygous mutant flies are bred and a single wild-type male introduced into the 

mature culture.  The selective advantage of the wild-type versus the mutant allele was determined by 

measuring the rate of disappearance of the mutant flies. In this study, we used two single autosomal 

recessive wing mutants: apterous (apt), vestigial (vg); and two double autosomal recessive mutants: 

brown-scarlet (brst), and punch-scarlet (punst). The mutant flies competed with the wild-type male 

and its progeny for eleven weeks. The pattern of mutant decline was non-linear, requiring data 

transformation. Two statistical transforms–  log_e??q/(1-q)? and sin^(-1)??(percent mutants) – were 

used. Both autosomal recessive wing mutants declined over the eleven-week period, however, 

apterous disappeared in 8 weeks whereas the vestigial mutant remained. Both double autosomal 
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recessive disappeared within 6-8 weeks. The brown-scarlet (brst) mutants declined steadily, as 

opposed to the punch-scarlet (punst) mutants, which declined irregularly.   

16 The Sonicated Mitsunobu Reaction: Using the Kinetic Isotope Effect 

for Mechanistic Analysis 

Intelli, Andrew; Vukicevich, Morgan; Furgione, Mary; States, Melissa; Heckler, Ryan; 

Florre, Rebecca; Rajaraman, Shanthi;* Cohn, Pamela* 

Chemistry 

The Mitsunobu reaction is a vital name reaction in the synthesis of many large-scale compounds due to 

its stereospecificity. However, the reaction may reach maximum yield at an average of seven days. 

Previously published works indicate the use of sonication speeds up the reaction to less than one hour 

with a majority of the yield accumulating in the first fifteen minutes. The sonicated Mitsunobu reaction 

with benzoic acid and (-) menthol forms four diastereomers in unequal concentrations. This is 

indicative of an alternative or competing mechanism, possibly free radical or ionic. Further research is 

being conducted to study the reaction rates of deuterated versus non-deuterated starting materials. 

The goal of this research project is to provide support for the existence of a kinetic isotope effect (KIE). 

By probing the rates of the sonicated Mitsunobu reaction, the role of the bond between the most 

acidic hydrogen/deuterium and the oxygen will be shown through the rates of each reaction. A 

reaction that shows a KIE>1 infers that the O-D bond in question is involved in the slow step of the 

reaction, whereas a KIE<1 infers that the alpha-carbon next to the O-D bond may play a larger role 

than the O-D bond itself. From this, the project will use the KIE data along with analysis of the gain/loss 

of products/starting materials to probe the mechanism. 

17 Detailed Kinetic Modeling Using PySB 

Kamdar, Zeal; Pollock, Elizabeth; Olsen, Robert 

Biochemistry Program, Chemistry Program 

To explore the sensitivity of a detailed model of an enzyme system to variation of its rate constants, we 

undertook a combined experimental and computational investigation of the rabbit lactate 

dehydrogenase system as defined below. 

                            LDH + NADH  LDH Complex  LDH + NAD+ 

From Km,f = 0.0530 ± 0.0057 mM, Vmax,f = (1.025 ± 0.032) × 10−3 mM s−1, Km,r = 0.92 ± 0.19 mM, and 

Vmax,r = (1.033 ± 0.066) × 10−4 mM s−1, we derive k1f = 4.26 ± 0.49 mL U−1 s−1, k1r = 0.0207 ± 0.0013 

µmol U−1 s−1, k2f = 0.2051 ± 0.0064 µmol U−1 s−1, k2r = 0.246 ± 0.066 mL U−1 s−1.The good agreement 

between the model and experimental Michaelis-Menten curves validates the microscopic rate 

constants, and sensitivity analyses of these constants give us confidence in the model. 
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18 Vernal Pond Hydrology in a Wetter-than-Average Spring 

Khan, Muhammad; Witt, Emma 

Environmental Science 

Vernal ponds are temporary wetlands that are generally wet in the winter and spring months, and 

provide valuable habitat to a range of forest wildlife.  Vernal ponds may fill as a result of excess 

precipitation or elevated groundwater tables.  Groundwater monitoring wells were installed in three 

vernal ponds on Stockton’s campus, and each was equipped with a datalogger to measure water depth 

and water temperature on a 15 minute interval.  Given the frequency and intensity of storm events 

this spring, vernal pond hydrology may be different from previous years of measurement, when there 

may not have been as much precipitation.  The objective of this study was to measure the response of 

the vernal ponds to precipitation events.  Results will be added to the long term dataset and used for 

comparison to vernal pond hydrology in managed forest areas. 

19 Underwater Archaeology Field Methods Project 

Klein, Elizabeth; Price, Christine; Barrett, Thomas; Sass, Jason; Nagiewicz, Travis 

Marine Science 

The Battle of Chestnut Neck was fought on October 6th, 1778, between British Naval forces and local 

patriots/privateers in what is now Port Republic. During that battle, many ships captured by privateers 

were burned and sunk by the British.  The field work for this project, as part of the course MARS 3360 

Underwater Archaeology, is two-fold. University boats and side scan sonar equipment are used to map 

the three shipwrecks in the Mullica River documenting their location, orientation and condition. The 

secondary goal is to conserve an artifact over 240 years old; an anchor, taken from the Bead wreck, 

which is on the Register of Historic Shipwrecks. Its wrought iron construction has degraded over time 

in the brackish water of the river. Being a ferrous metal, it is extremely susceptible to the chemical 

process of oxidation. If not treated, it will continue to rust, eventually degrading to a point beyond 

repair. To stop this oxidation process and thereby preserve this historic artifact, MARS 3360 

Underwater Archaeology students working with NJ Historic Preservation Office are treating this anchor 

by immersing it in a chemically-treated solution of water containing sodium carbonate (Na2CO3) and 

by passing a weak electric current through it. The process is commonly known as electrolysis and is a 

noninvasive process which will inhibit further corrosion and disintegration of the artifact. It will be 

conducted in regular scheduled cycles, followed by numerous freshwater rinses until the artifact is 

relatively stable and will no longer oxidize.  

20 Exploring Joint Kinematics in Alligator and Turkey Elbows: 

Implications for Predatory Dinosaur Forelimbs 

Langel, Christopher, Jr.; Smythe, Andrew; Douglas, Elizabeth; Marinelli, Dianna; 

D'Ambrosio, Matthew; Bonnan, Matthew 

Biology; Geology 

Non-avian theropod dinosaurs were bipeds that may have used their forelimbs in a variety of ways. 

Lack of modern analogs and missing soft tissues presents challenges for reconstructing range of 
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movement in non-avian theropod forelimbs. Therefore, it is instructive to first understand the range of 

motion in the forelimb of extant archosaurs (crocodylians and birds). We investigated 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 reconstructed three-

dimensional forelimb bone orientation and range of motion. Our results show that in alligators and 

turkeys the radius and ulna follow a complex pattern of long axis rotation, abduction/adduction, and 

flexion/extension at the elbow joint. Both long axis rotation and abduction/adduction were more 

pronounced in turkeys. Moreover, the radius and ulna translate in parallel during elbow flexion. These 

data suggest that reconstructing the range of movement in non-avian theropod elbows requires 

inferences of soft tissue in addition to bone morphology. 

21 Chemical Gradients in the Mullica River-Great Bay Estuary 

Lechner, Evan; Peart, Stephanie; Plummer, Sarah; Pfeiffer-Herbert, Anna 

Marine Science 

On account of the characteristic mixing of freshwater and saltwater, a clearly defined salinity gradient 

is a main feature in any estuary. The relationship between this gradient and various nutrient 

concentrations can be used to identify seasonal variations in the estuarine ecosystem conditions. In 

this study, data collected by Jacques Cousteau National Estuarine Research Reserve (JCNERR) and by 

Stockton University students were used to investigate the spatial patterns and seasonality of salinity-

nutrient relationships in the Mullica River-Great Bay (MRGB) estuarine system. A spatially detailed 

sampling cruise provided a snapshot of the salinity-nutrient relationship throughout the estuary for 

comparison with the more sparsely located JCNERR buoy data. This snapshot comparison showed 

similar trends in the two data sets. However, there was a noticeable difference between the pH levels 

for the two measurement methods. Time series of the JCNERR data were then interpolated to a 

common time base and used to construct nutrient-salinity mixing curves. Extrapolation of the mixing 

curves was used to determine fresh-water and ocean end-members for temperature, oxygen, 

chlorophyll-a and phosphate. The end member analysis revealed differences in seasonality of the river 

and ocean ends of the estuary. For example, a relationship between the levels of phosphate and 

chlorophyll-a was visible in the river, suggesting nutrient uptake leading to plankton growth. This 

pattern was absent in the ocean. The results of this study will aid in our understanding of seasonal 

variations in the MRGB estuarine system and further conservation efforts for the area. 

22 Nutrient Analysis of Natural and Artificial Wetlands 

Loucanides, Althea; Hutchison, Ron 

BCMB; Biology 

The majority of water used by a family is considered wash water or grey water not wastewater, and is 

therefore eligible for grey water recycling. Artificial wetlands are small areas of vegetation that are 

added to yards and exposed to the grey water of a household in order to recycle it. Because grey water 

contains nutrient leaden soaps and detergents, plants are used as a way to take up excess nutrients. 

This study aims to define the effectiveness of small scale artificial wetland systems through phosphate 

nutrient analysis and comparisons to natural wetlands. From the nutrient levels, plants can be added 

to absorb specific nutrients. The phosphorus data for the artificial wetland in this case were 
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significantly higher (p=0.0028) than the natural wetlands. However, compared to the amount of 

phosphorus two lawn fertilizers expose the environment to (3.368x109 µg per 2,500 square foot 

treatment), the filtered artificial wetlands average output at 2.814x105 µg/L is significantly lower 

overall. 

23 The Effects of Forest Management on Avian Activity at Stockton 

University 

Marks, Julia; Ashcraft, Shannon; Tredick, Catherine 

Environmental Science 

Stockton University is located in the protected Pine Barrens which is a temperate-mixed deciduous 

forest in southern New Jersey. 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 weather conditions were all recorded. 

Surveys started February 10th 2016 and continued until November 14th 2017. We will present findings 

on four avian species that demonstrated a response of interest to the forest management plan as well 

as species that were recorded uniquely during the study periods.  

24 Garlic Field Trials (Years 1 and 2): Measuring Yield and 

Photosynthesis to Determine which Varieties are Best Adapted to 

Growing in Southern New Jersey 

McBride, Sean; Hutchison, Ron 

Biology 

Low temperatures cause overwintering crop plants to undergo photochilling stress, a main constraint 

to plant growth, resulting in lower crop yields. To defend against photochilling stress, some crop plants 

have developed adaptive strategies referred to as photoinhibition, which are implemented to different 

degrees depending on the variety. Understanding these differences give insight into which varieties are 

more adapted to growing in specific climates, and may be key to improving overall crop yield. Field 

trials conducted on the Stockton Sustainable Farm beginning in 2017 were designed to evaluate which 

garlic, Allium sativum, varieties are best adapted to growing in the Southern New Jersey climate and 

soil. After each year’s harvest, individual bulbs are processed, weighed, and separated into categories 

based on size. Then the percentage of bulbs within each category, and the average bulb size was 

calculated for each variety to determine those that gave the highest yields. Additionally the 

photosynthetic rates of each variety were measured using the LI-6400XT portable photosynthesis 

system. In the future this information will be used in compilation with yield measurements to 

determine the degree of winter photoinhibition (WPI) carried out by each variety. The results for the 

2017 harvest will be discussed in the poster. 
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25 Microbial Diversity within the Earthworm Gut 

McDonald, Ryan; Lyman, Audrey; Hutchison, Ron 

Biology; Health Sciences 

Earthworms play an important role in maintaining healthy soil ecosystems. Dubbed ecosystem 

engineers, earthworms burrow into soil and create pores through which oxygen and water can enter 

and carbon dioxide can leave. While in these burrows, earthworms ingest organic waste such as dead 

plants and animals, and microbial communities within the earthworms’ gut aid with digestion. The 

castings (feces) excreted from earthworms are rich in nutrients like inorganic nitrogen and phosphorus. 

Earthworms then mix their castings and the various soil layers together to disperse the nutrients and 

improve the fertility of the soil for bacteria, fungi, and plants. Although the process of earthworm 

decomposition is understood, the type and function of microbiota inhabiting an earthworm’s gut are 

virtually unknown.  In this study, we sought to identify the various microbiota in the earthworm’s 

digestive tract and compare it to that of soil.  We hypothesize that there are differences between the 

earthworm’s microbiome and the soil’s microbiome; these differences could indicate which bacteria 

are exclusive to earthworm decomposition. To test our hypothesis, we performed of a series of DNA 

isolations, polymerase chain reactions (PCR), DNA purifications, and next-generation sequencing with 

various earthworm samples. Any differences in microbial diversity are noted on the research poster. 

26 Changes in abundance and length of representative juvenile fishes 

in relation to increasing sea surface temperatures in the Mullica 

River – Great Bay Estuary 

McGuckin, Emily;  Pfeiffer-Herbert, Anna 

Marine Science 

With increasing ocean temperature, latitudinal shifts in species distributions are expected to alter the 

relative abundance, phenology and size distributions of fishes recruiting to estuaries of the mid-

Atlantic coast such as the Mullica River – Great Bay (MRGB) Estuary. To test this possible response, we 

examined the patterns for American silver perch (Baidiella chrysoura), a southern Atlantic fish and 

Cunner (Tautogolabrus adspersus), a northern Atlantic fish. B. chrysoura and T. adspersus abundance 

and length data were obtained from wire mesh sample collection at the Rutgers University Marine 

Field Station. Temperature data collected by the Jacques Cousteau National Estuarine Research 

Reserve monitoring program (1996 – 2016) were also analyzed for interannual variability and long-

term trends. Yearly and seasonally averaged sea surface temperatures in MRGB are significantly 

increasing, but at a faster rate in the winter–spring than in late summer–fall. Analysis to date (1990 – 

2017) investigated patterns of abundance and size distribution of early life stages. Opposing trends of 

B. chrysoura and T. adspersus would indicate a response to warming temperatures. We hypothesize 

that a negative response for T. adspersus and a positive response for B. chrysoura will be found, in 

keeping with a climate related change for these two representative estuarine fishes. 
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27 Development of Nanoporous Transition Metal Chalcogenide Thin 

Film Semiconductors for Sun-Driven Water Splitting Applications 

Morozova, Anastasia (Nastya); Bautista, Anthony; Ki, Wooseok; Shulman, Jason 

Chemistry; Physics 

Hydrogen is an ideal renewable energy source that can be stored, transported, and can be converted 

into electricity using fuel cells as a clean energy source without producing CO2. Recently, sun-driven 

water splitting semiconductor materials have drawn considerable attention because they require only 

sunlight and water as their medium to produce hydrogen. Particularly, nanoporous semiconductor 

materials have been widely studied to improve performance in the field of energy conversion and 

storage applications because of their exceptional properties, including high surface areas, tunable pore 

sizes, and shape. However, the preparation of nanoporous semiconductor materials involves multiple 

fabrication steps, such as template preparation, synthesis of target materials, and template removal. 

To tackle this, we have developed a simple one-pot fabrication of nanoporous MoS2 and WS2 thin films 

by incorporating polystyrene microspheres (500nm in size) as a template in molecular precursor 

solutions via self-assembly. Nanoporous semiconductor thin films were created after removing 

polystyrene microspheres by annealing process. Consequently, this one-pot solution synthesis not only 

provides a new synthetic route to create nanoporous materials, but also allows control of pore size by 

changing the size of the polystyrene spheres so that we can engineer the functionality of the 

semiconductor materials.  Structural and optical properties of the synthesized thin film semiconductors 

were characterized by Power X-ray diffraction and UV-Vis spectroscopy, respectively. The surface 

morphologies of the synthesized thin films were investigated by Atomic Force Microscopy.  

28 Synthesis of π-Extended Carbazole Compounds 

Muhamed, Tasbeeh; Krivina, Raina; Martin, Lukas; Anjum, Aneela; Podlesny, Erin E. 

BCMB; Chemistry 

To investigate how structural changes affect the optical properties of p-extended carbazole 

compounds, several derivatives were synthesized.  Key reactions involved in synthesizing these 

compounds were iodination and Sonogashira reactions. The most important compounds, 3,6-bis-

phenylacetylene-carbazole, 3,6-bis-pentafluorophenylacetylene-9-butylcarbazole, and 3,6-bis-para-

methoxyphenylacetylenecarbazole were successfully synthesized. To achieve a more efficient synthesis 

of the second compound, pentafluorophenyl acetylene was synthesized, but unsuccessfully isolated. 

Ongoing research involves comparison of their optical properties using UV and fluorescence and the 

synthesis of other N-H and N-butyl carbazole compounds. 

29 Reinvestigating Old Iron Mines of the New Jersey Highlands  

Murray, Allyson N.; Langschultz, James; Severs, Matthew J.  

Geology 

The Highland mines of New York and New Jersey were active iron oxide mines until the 1900s, 

providing a large percentage of the iron for steel manufacturing in America. The magnetite deposits 

can be found within several different units and are slightly different depending on the rock formation. 
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Different mechanisms have been proposed for iron ores hosted by the Losee, Vernon Supersuite, 

amphibolite, carbonate, and Chestnut Hill bodies. Most formation models are based on magnetite and 

host rock major element chemistry without consideration of trace element composition. However, 

small concentrations of uranium and rare earth elements (REE) have been associated with several Fe-

deposits in the area. The origin and extent of these REE deposits are unclear, and our study aims to see 

the extent to which REE may be found in deposits from iron oxide mines. Magnetite/hematite ore 

samples were collected from several abandoned mines throughout the northern New Jersey Highlands. 

The geochemistry of the bulk rocks was determined by x-ray fluorescence/ inductively coupled plasma 

mass spectrometry. The geochemical analyses of these samples will lead to a better understanding of 

the formation of the Fe- and REE-deposits. The increased use of REE has led to a greater demand for 

REE deposits, so understanding potential sources of REE deposits within magnetite mines may have 

positive economic impacts within current and old mining districts throughout the world. The iron 

oxides deposits in our study were most likely formed via metamorphic dehydration reactions, and did 

not contain economically viable concentrations of REE. 

30 Long in the Jaw: Shape Differences in the Mandible of Dinofelis and 

other Feliforms 

Neavear, Benjamin; Lewis, Margaret 

Biology 

The family Felidae is unique among Carnivora in that there is a high degree of morphological similarity. 

The purpose of this study was to examine differences among felids and test how similar sabertoothed 

carnivores were to extant felids in mandibular morphology. While the studied focused on Dinofelis 

barlowi, a machairodont felid said to be most like extant Panthera, Smilodon (machairodont), and 

Dinictis (sabertooth nimravid) were included for comparison. Linear mandible measurements of 16 

extant felids and the three-aforementioned extinct feliforms were standardized by the geomean to 

reduce the effect of size-related shape change. Bivariate and multivariate analyses (PCA, UPGMA, DFA) 

were performed. Felids were found to have either robust, short jaws or gracile, long jaws. Smilodon 

had the longest masseteric fossa proximodistally. Dinofelis had a more robust mandible relative to 

total length than other felids, indicative of a jaw capable of withstanding great force; the only other 

felid with a similar pattern was Panthera leo. However, Dinofelis did not always fall with Panthera.  DFA 

supported grouping extant felids by lineage indicating that phylogeny plays a key role in felid 

morphology. Not surprisingly, Smilodon differed from other taxa.  Dinictis differed in cheek teeth 

proportions from all felids but converged in mandibular shape. Dinofelis was more like extant felids, 

which matches previous findings for the cranium and postcrania. Overall, Dinictis and Dinofelis were 

more similar in shape to mid-sized cats, rather than pantherines or the extreme hypercarnivorous 

cheetahs. Further studies must be done to understand nimravid/felid convergence and mandibular 

function in Dinofelis. 
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31 Crossed Circuits of Cell Fate 

Nguyen, Kai N.; Ciccaglione, Kerri; Law, Michael J. 

Biology 

Cells must respond to their environment in a manner that is appropriate for the stimulus. For example, 

stem cells must decide between regeneration or differentiation based on intrinsic and extrinsic 

signaling cues. Similarly, the budding yeast Saccharomyces cerevisiae can divide via mitosis or 

differentiate via meiosis or filamentation. This critical decision is centered around nutritional response. 

When deprived of fermentable carbon and nitrogen, diploid yeast will enter meiosis to form four 

genetically unique haploid gametes. When deprived of either fermentable carbon or nitrogen, yeast 

will enter filamentous growth which confers a scavenging response. Transcription, regulated by 

interactions between RNA pol II, transcription factors and post translational histone modifications, is 

central to this cell fate decision. Previous work in our lab has shown that cyclin C, a component of the 

RNA pol II mediator, and Jhd2, a histone demethylase, are required to inhibit filamentous growth while 

yeast are grown in rich conditions. Interestingly, we have identified distinct repressive networks for 

filamentation that function in two highly related yeast strains, SK1 and Sigma. Although genetic 

interactions between cyclin C and Jhd2 prevent filamentation in SK1, this interaction is lost in Sigma, 

the traditional filamentation model. This study focuses on identifying the differences in the 

filamentation repression systems between SK1 and Sigma. Preliminary results indicate that the major 

repressor for filamentation in Sigma, Sfl1, is replaced by cyclin C in the SK1 strain background. These 

results suggest that closely related organisms employ different genetic pathways to control the same 

cell fate decision. 

32 Anthropology Analysis: Clues from the Skull 

Nguyen, Kai N.; Lewis, Margaret E.  

Biology 

Anthropology is an important subspecialty in forensics. Often skeletal remains are the only evidence 

left, and DNA might not be useful in some situation, such as long-term submersion in water where any 

biological evidence might be compromised. Additionally, remains might be scattered and the skeleton 

often turns up incomplete. The skull can potentially provide the most information about the deceased. 

For example, live-person facial sketch can be constructed using characteristics observed on the skull. 

Characteristics of the skull can be analyzed to provide many clues about an individual identity. Using 

Skull A and Skull C from the Stockton University Anthropology Collection, this study aims to explore 

and put into application the metric and non-metric skull analysis methods to potentially individualize 

them. Metric analysis were performed using spreading caliper and linear caliper. The data were 

compared to established ranges to categorize the skulls’ racial origin and age at the time of death. 

Non-metric analysis evaluates structural features of the skulls, which were used to classify gender and 

racial origin. Skull C was found to be a 29-50 year-old male of Asian origin, and Skull A was found to be 

a 20-29 year-old female of African origin. This study has shown that even within the parameters of the 

skull, there were minor inconsistencies observed, emphasizing the importance of taking  as many clues 

as possible into consideration before an accurate identification can be made about found remains. 
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33 Haemogregarine parasite load in relation to snake fungal disease, 

sex, corticoid levels, and season sampled in pygmy rattlesnakes 

(Sistrurus miliarius)  

Nufable, Destin 

Biology 

Snake fungal disease (SFD) is an emerging threat to snakes in the United States. Clinical signs of the 

disease include lesions to the skin, crusting of the skin, ulcers, swelling, and clouding of the eyes. It is 

not known whether coping costs or clinical symptoms render hosts more vulnerable to other 

pathogens in the environment. One such pathogen common in snake populations is haemogregarine 

blood parasite. As the result of energetic tradeoffs, vulnerability to pathogens may vary between 

sexes, seasons, or in association with stress hormone levels. Competing costs of coping with multiple 

infections may increase disease prevalence or exacerbate impacts. To test this hypothesis, we 

quantified haemogregarine parasite loads and assessed SFD clinical sign severity in field active Pygmy 

Rattlesnakes. Blood samples were drawn from pigmy rattlesnakes at Lake Woodruff National Wildlife 

Refuge in Volusia County, FL. We quantified parasite load, SFD severity, and stress hormone levels in 

44 individuals over the course of three seasons (spring, summer, and fall). Parasite load was higher in 

SFD infected individuals (T=2.43, P=0.02) and significantly higher in females compared to males 

(T=3.13, P=0.003). There was no relationship between parasite load and season (F=0.56, P=0.578) or 

stress hormone level (F=0.43, P=0.517). These data support that energetic costs of coping with SFD 

result in increased haemogregarine infection, or vice versa. In future experimental research we would 

like to find out the direction of causality driving these observed relationships. 

34 The Effects of SDHI Fungicides on Cranberry Bog Productivity 

Oudemans, Peter; Flath, Daniel; Waller, Tim; Constantelos, Chris; Jones, Dave; Jensen, 

John; Jensen, Tim   

Biology 

The purpose of the experiment was to determine the effects of various succinate dehydrogenase 

inhibitor fungicides when used to treat cranberry bogs.  Some effects we looked at were how 

fungicides affected cranberry crop yield, (therefore seeing how fungicides affected profit for cranberry 

growers), and to see how effective each fungicide was at eliminating certain fungal borne diseases.  

We did this by first mapping out each bog that was to be tested with different colored and labeled 

flags marked to show rep and treatment.  We then recorded phenology to determine the proper time 

when to spray the fungicides.  We used a boom to spray, switching out canisters between plots, and 

used a timer counting down from nine seconds.  Water was used to flush put the boom between 

sprays to prevent cross contamination.  Sprays were conducted approximately every two weeks based 

on favorable weather conditions.  Cranberries were then dry harvested with traditional hand cranberry 

scoops, labeled, and stored in a large refrigerator until ready for counting.  Cranberries were then 

counted and weighed in each rep and treatment based on sound, rotten, or other/damaged. Twenty of 

sound and rotten fruit each were then cut in half and plated on V8 agar and sat in bags for several 

weeks to promote fungal growth.  The plated samples were then observed under microscope and 

fungal groups were recorded accordingly.                 
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35 Relationship of wind, tides, pressure, and current velocity in the 

Little Egg Inlet 

Pfander, Mark; Pfeiffer-Herbert, Anna 

Marine Science 

Inlets are the connection of shallow estuaries to oceans, essential for processes such as water 

exchange, flushing and sediment transport. Little Egg Inlet in southern New Jersey is experiencing rapid 

sedimentation, which affects flow through the inlet and likely influences circulation in the shallow bays 

that the inlet feeds. Because of the sedimentation, the inlet is has been dredged during the winter of 

2018. Our study collected observations of flow through the inlet as a baseline prior to dredging. During 

the months of August and September of 2017, we deployed an Acoustic Doppler Current Profiler in 

Little Egg Inlet. Peak tidal velocity was approximately 1 m/s. Average flow in the channel was found to 

be outward, meaning that on average more water is leaving the main channel of the inlet than 

entering. Further analysis of the data concluded that wind blowing from the southeast had the largest 

influence on the velocity through the inlet. The wind forces the water movement with a lagged 

correlation of about five hours. Sea surface slope was strongly correlated with the wind, but did not 

show as high of a correlation with the current velocities. These baseline data will be the foundation of 

continued research on inlet circulation dynamics and the effects of dredging in particular 

36 Identifying Antibiotic Producing Soil Bacteria from the Pine Barrens 

Robinson, Tatayania; Shah, Brij; York, Karen 

Biology; BCMB 

Finding new sources of antibiotics to treat bacterial infections has become increasingly important as 

bacteria have acquired resistance to currently available antibiotics. Prior work had focused on isolating 

antibiotic producing soil bacteria from the local Pine Barrens environment.  This project focused on 

three isolates 14, 20 and 19, which were previously identified as belonging to the genus Burkholderia. 

This genus of bacteria has been shown to contain a diverse group of antibiotic producing bacteria. In 

order to identify the species of bacteria, a molecular identification was performed. The 16S ribosomal 

RNA gene is a highly conserved gene that is frequently used for molecular identification in bacteria. An 

880 bp region of the 16S rRNA gene was amplified by polymerase chain reaction (PCR), and PCR 

products were cloned. Successful clones were identified by restriction enzyme digestion and DNA was 

sequenced. We obtained 873 to 955 base pairs of DNA sequence. The Basic Local Alignment Search 

Tool (BLAST) was used to compare our DNA sequences to known bacteria in NCBI database. The 

sequence was not 100% identical to any known bacteria and suggested two of the isolates belonged to 

different species. In future work, a phylogenetic analysis of these and other soil isolates bacteria can be 

performed. 
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37 Investigating Novel Hydrogel Materials with Thiol-Ene Click 

Copolymerizations  

Schramm, Nathan;* Zhu, Hong;* Cubuk, Jasmine;* Jani, Mihir;* Dhvani, Shah;* Qavi, 

Sahar;‡ Foudazi, Reza;‡ Rajaraman, Shanthi;* Cohn, Pamela* 

Chemistry 

Hydrogels are defined as network polymers that favor a high degree of complexation with water.  The 

gels are bound into a mesh matrix through properties such as cross-linking or chain entanglement 

which may incorporate sensitive, labile bonds.  The introduction of labile linkages suggests a broad 

range of environmental stimuli-induced conformational responses that are possible within thoughtfully 

designed gels.  The prospects of tunable physical properties and modification to pendant or terminal 

moieties give them potential for future biomedical applications. If favorable rheologic properties 

regarding toughness and elasticity are met in swollen-state gels, they could serve as viable tissue 

analogues as well.  However, the reproducibility and synthetic control over these materials remains the 

prevailing obstacle in creating tough hydrogels that could be implemented in bioscience.  The thiol-ene 

click reaction is currently being investigated concerning potential application as a synthetically reliable 

polymerization method.  Using this mechanism, the copolymerization of N, N’-Methylenebisacrylamide 

(MBA) and pentaerythritol tetrakis(3-mercaptopropionate) (PTK) has been achieved.  Through the 

post-polymerization oxidation of the tetra-thiol cross-linking agent PTK, labile disulfide cross-linkages 

have been introduced into the gel.  The inclusion of these dynamic bonds is expected to provide 

hydrogels that may be responsive in their conformational properties to heat, reduction, and/or UV 

light.  Ongoing research attempts to characterize these gels based on differentiation in the relative 

concentrations of MBA and PTK monomers. 

38 Origin of Northern New Jersey Lamprophyre Dikes in Relation with 

the Beemerville Complex 

Shamus, Timothy; Marguglio, Matthew; Castle, Evan; Severs, Matthew 

Geology 

The Beemerville Complex of northern New Jersey and the Cortlandt complex of southern New York are 

composed of carbonatites, mafic, ultramafic, ultrapotassic, and feldspathoid-bearing that are 

associated with lamprophyre dikes (Maxey, 1976). Approximately 50 outcrops located within Sussex 

County, trend in an east-west orientation that intrude through the Proterozoic sequences, like the 

Franklin Marble and the Martinsburg Formation (e.g., Drake et al., 1996). Dikes can be located 

approximately 30 km from the Beemerville Complex. The primary rock forming minerals of the 

lamprophyres found within Beemerville complex consist of medium grained crystals of diopside-

hedenbergite and biotite with a fine-grained matrix of nepheline, orthoclase, titanite, melanite, 

magnetite, apatite, and traces of pyrite (Maxey, 1976). The age of the lamprophyre dikes is 

hypothesized to coincide with the Beemerville-Cortlandt complex, forming during the Ordovician at 

420 Ma (Eby, 2004). However, previous studies were only based on the proximity, cross-cutting 

relationships, and bulk rock major element chemistry. The goal of this study is to determine whether 

the lamprophyres are related to the Beemerville Complex formation event based on whole rock trace 

and minor element geochemical analyses and to determine the precise origin of the lamprophyre 
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dikes. Samples were collected from 6 different dikes in Sussex County analyzed petrographically and 

bulk rock geochemistry by XRF and ICPMS. Two of the six sampled dikes were not lamprophyres but 

instead felsic dikes with much higher silica content. Additionally, the remaining four lamprophyres 

showed some differences in their mineralogy and textures suggesting different processes of formation. 

39 Engaging Undergraduate with ECG: Enhancing STEM Competencies 

and Attitudes toward Science Using an Inquiry-Based Physiology Lab 

Experiment  

Turetzkin, Sarah; Zwick, Melissa 

Biology 

Undergraduate physiology labs frequently utilize data acquisition systems to record physiological 

relevant data. Students often use this technology following a traditional cookbook procedure. 

However, this technology can be utilized to facilitate inquiry-based learning.  Inquiry-based 

experiments allow students to develop science process skills and core STEM competencies 

(experimental design, hypothesis formulation, data analysis, interpretation of graphs). We explored 

the effectiveness of an inquiry-based experiment utilizing BIOPAC hardware on increasing core STEM 

competencies, science process skills and attitudes toward scientific inquiry, undergraduate research 

and scientific careers. Using a five-week experiment, students designed an experiment, collected, 

analyzed, and interpreted data, and presented their findings. Assessments were administered before 

and after the experiment to evaluate any changes in core STEM competencies, as well as science-

related attitudes. Students demonstrated an increase in core STEM competencies and attitudes toward 

scientific inquiry and scientific careers Can you add one more sentence here about the relationship 

between the two.   The increase in core STEM competencies does not correlate with the increase in 

science-related attitudes. It does not appear that one directly affects the other. With the use of 

inquiry-based experiments in science, educators may continue to see an increase in learning and 

attitudes towards the subject.  

40 Crassostrea virginica DNA Sequencing and Analysis 

Warner,Natalie; Cofie, Adjoa; Uffen, Idongesit; Anzalone, Joshua; Mass, Josue; 

Carrington, Tyler; and Luke, Tara 

BCMB; Biology; Physics 

Crassostrea virginica, the Eastern Oyster is both an economically and ecologically significant inhabitant 

of our local coastal ecosystem. Once widespread, this species has declined over the years, and local 

oyster fisheries restoration projects are currently underway in this region. Using genetic material 

collected from oysters of the Mullica River Great Bay Estuary in New Jersey, the research experiment 

aimed to characterize genetic variability among various oyster populations. DNA was isolated from 

oyster samples, amplified via polymerase chain reaction (PCR) and sequenced.  The DNA sequences 

collected from samples were compared to known sequence via BLAST, DNA sequence alignments were 

constructed, and a phylogenetic tree was inferred. This confirmed the identity of the DNA matched 

known Crassostrea virginica sequences. The experiment provides preliminary DNA sequencing data 
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that will allow this project to expand in the future to include genetically identifying subpopulations of 

oysters by looking at more specific variable regions of DNA. 

41 Evaluation of Surface Water Quality in Bridgeton, NJ 

Watson, Rebecca; Witt, Emma 

Environmental Science 

Sunset Lake in Bridgeton, NJ has been a popular recreation spot for community members since the 

19th century.  In recent years, contamination issues in the lake have limited the recreational 

opportunities available.  Two of the most common surface water pollutants are sediments and 

nutrients. IN order to further understand the hydrology and water quality of tributaries that flow into 

Sunset Lake, a monitoring program was undertaken in the summer of 2017.  Turbidity, nitrates, and 

phosphates were measured in the Cohansey River and Barrett’s Run, two of the primary streams that 

flow into Sunset Lake. In addition, the hydrologic response of these streams to storm events was 

evaluated. These results can be used in an evaluation of the health of Sunset Lake, as well as in future 

studies evaluating the impact of water quality improvement strategies in the watershed. 

42 Preferred Site Selection for a New Solar Park in Southern New Jersey 

Williams, Britton 

Geographic Information Systems; Physics 

As New Jersey’s economy and population grow, it is increasingly important that we secure a 

dependable source of clean energy. Solar power is one of the most viable options to meet this need, as 

it is renewable, sustainable, and most importantly, clean and environmentally friendly. Due to recent 

advances in the field, solar cells have become more efficient and cost effective and will continue to do 

so as we seek to move away from fossil fuel derived sources of power. Geographic Information 

Systems (GIS) such as ESRI ArcGIS provide planners with a quick and efferent means of selecting 

preferred sites for new solar plants based off of predetermined criteria, such as park size, public safety, 

and distance to the existing power grid. ArcGIS provides the user with a set of data manipulation tools 

that allow them to display data in a way that is meaningful to the task at hand. With the end results of 

this study, a developer could determine the best location for a solar park that would meet the needs of 

their specific project. Using publicly accessible data from the State of New Jersey, I located a set of 

preferred solar sites based on the above criteria.  

43 Suspended sediment concentration and suspended sediment flux 

over a restored oyster reef 

Zappas, John; Moskalski, Susanne 

Geology; Marine Science 

The Mullica River - Great Bay estuary hosts one of the last remaining Eastern Oyster (Crassostrea 

virginica) populations in southern New Jersey. In an effort to increase oyster populations, oysters were 

transplanted from natural beds in the Mullica River to a four acre transplant area in 2006. Oysters are 

very efficient at clearing suspended sediment from the water column, and very tolerant of high 
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suspended sediment concentration (SSC). Very high SSC over long time periods can, however, be 

detrimental to their health, as can burial during periods of increased sediment deposition. Suspended 

sediment concentration in estuaries varies with tide, freshwater discharge, and meteorological 

conditions, and increased SSC can increase the rate of sediment deposition. The ambient suspended 

sediment conditions and deviations therefrom are therefore important to the health of oyster reefs. 

The goals of the study were to document SSC and sediment flux, and to determine how storms will 

affect these parameters. An observational study was conducted over a month long period from 

November 2 to December 6, 2017 to address these goals. An ADCP was deployed in a restored oyster 

reef at the mouth of the Mullica River. It was programmed to collect a two minute burst average every 

fifteen minutes. A YSI was also deployed to help with calibrating the ADCP backscatter to SSC. Water 

samples were collected to calibrate the YSI turbidity to SSC. The mean water depth during the 

deployment period was 2.6 m and the mean tide range 0.89 m. Water level was distorted, with the 

flooding tide being shorter in duration than ebbing. Depth-averaged velocity was roughly symmetrical. 

Maximum flooding velocity was 26 – 52 cm/s, and maximum ebbing velocity 29 – 53 cm/s. Near-

surface SSC varied between 25 and 32 mg/L during clear weather, but increased during weather 

events. Preliminary results indicate that spikes of SSC correlate with cold fronts with winds above 6 

m/s. Suspended sediment flux over the oyster reef will also be discussed. 

44 Using Fourier Analysis and Wavelet Analysis to Analyze Data from 

the Kepler Space Observatory 

Saad, Miriam; Trout, Joseph 

Physics 

Fourier analysis is traditionally used in analyzing stellar light curves. Fourier analysis of a signal can calc

ulate the frequencies and the amplitude of the frequencies which make up the signal, which can provid

e the general characteristics of the signal. Recently, researchers have begun using wavelet analysis to a

nalyze stellar light curves. This poster compares the use of Fourier analysis with wavelet analysis when 

analyzing light curves.  


