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“Investigation of Media Multitasking: From an Individual and Generational Perspective” 
Marissa A. Albat 

 With Dr. Meredith Minear 
Behavioral Sciences, Psychology Dept. 

University of Wyoming 
Oral/Poster Presentation 

 
McNair Scholars Program            Laramie, WY 
 

Media multitasking is the use of multiple media at one time, e.g. checking email while watching T.V. 
and doing homework. In young adults, personality characteristics such as sensation seeking predict the amount 
of media multi-tasking. However, it is unknown whether this same relationship is seen across the lifespan. We 
hypothesize that external factors such as how busy an individual is will also contribute to media multi-tasking 
and that sensation seeking will be less related to multi-tasking in middle-aged and older populations. We will 
collect nationwide data on-line on how different age and demographic groups media multi-task as well as 
measures of sensation seeking, busyness and how mindful they are. Regression analyses will be used to 
determine the best predictors of multi-tasking behavior across the lifespan.  
 

GasBusters’ Gas-to-Liquids Plant 
Solomon Alfa, Drayson Bratt, Torsten Quinlan, Sara Tariq 

With Dr. David Bell 
Department of Chemical Engineering 

University of Wyoming 
Oral and Slideshow Presentation 

Ogugu, Kogi, Nigeria 
Powell, WY, 
Jericho, VT 

Laramie, WY 
 

 
GasBusters’ assigned problem was to design a Gas-to-Liquids (G2L) plant capable of producing 500 

million gallons of a liquid product using a feedstock of natural gas. A requirement of this design was to use 
dimethyl ether (DME) as an intermediate and then convert that DME to the final product. 
 Gasoline was decided upon as the sellable product. The process train involves autothermal reforming of 
natural gas to synthesis gas. Methanol is generated from the synthesis gas, followed by dimerization to 
DME. Finally, the DME is converted to gasoline with additional heavy hydrocarbon treatment steps. 
 To generate 500 million gallons of gasoline, the necessary feedstock flow rates are 16,000 lbmol/hr of 
natural gas, 4,675 lbmol/hr of steam, and 6,234 lbmol/hr of oxygen. The net present value (NPV) of the 
project is $45 million, and in ten years, the NPV10 is $18 million. The internal rate of return (IRR) is 66% 
with a payback period of 1.1 years.  
 The conclusions of GasBusters’ design project are that the plant is in mass balance to generate the 
production goal and the economic outlook supports construction of the plant. 
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A Study on the Recovery of Rare Earth Elements from Recycled Fluorescent Light Bulbs 
Ahmed Alrahmani, Roger Nash, Erik Schmidt, Ryan Strom, Alex Young; Professor John Myers, Dr. Joseph 

Holles, Tommee LaRochelle 
Department of Chemical and Petroleum Engineering 

University of Wyoming 
Oral and Electronic Presentation 

 
Department of Chemical and                                 Saudi Arabia, Green River, WY, Denver, CO 
Petroleum Engineering Scottsbluff, NE, Tucson, AZ 
  

The recycling of rare earth elements (REE) from spent fluorescent light bulbs is a process that is seeing 
increased attention due to the scarcity of mineable elements outside of China. These elements are in high 
demand due to their increased use in modern day technology. This project examines the process of recycling 
spent, mercury free phosphorous powder obtained from T-12 fluorescent light bulbs through a series of six 
steps.  High purity Europium and Yttrium metals are recovered in this process.  Strong acids, high temperatures, 
and noxious emissions pose serious safety considerations and environmental impacts. These are examined with 
due attention,  

Establishment of a base case scenario for analyzing the economic feasibility of a recycling plant in the 
Cheyenne, WY area is crucial for this process to move forward.    Using a feed rate of 2000 tons/yr and a feed 
price of $5.54 per pound, an internal rate of return (IRR) of 30% is obtained with revenue of $25.6 million/yr. 
Variations of the process are examined, including the production of rare earth oxides as well as rare earth 
nitrates.  The impact of this study shows the feasibility of recycling rare earth elements in an economy where 
demand for these precious metals is high. 
 

An Examination of the Decline of Ursus maritimus  
Paige Anderson 

  Honors Program and Department of Zoology and Physiology  
University of Wyoming 

Oral Presentation  
 
Honors Program and Department of Zoology and Physiology                                 Jacskon, Wy 
 

Ursus Maritimus, the sea bear, commonly know as the Polar Bear, is a species of bear that has adapted 
over 5 million years to prosper in circumpolar habitats that are primarily covered in sea ice. In more recent 
years this species of Bear has fallen victim to the consequences of global warming.  Observing and analyzing 
effects of global warming on this “threatened species” is necessary and crucial in order to generate awareness 
and promote action to be taken in order to help this species survive the changing habitat conditions it faces.   

Due to climate change polar bears have had to endure loss of habitat through geographic range 
shrinkage, which has lead to foraging and hunting, declines. These declines are beginning to allude to poor body 
conditions for adults and juveniles, ultimately creating a reduction in litter reproduction sizes. These unfortunate 
events all accumulate and further perpetuate the decline of current and future populations of polar bears.   
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Phrase Phactory 
Daryl Andes and John Downey, Dr. Ruben Gamboa 

Department of Computer Science  
University of Wyoming 

Oral and Poster Presentation 
  
Department of Computer Science                     Gillette, WY & Dickinson, ND  
  

The purpose of this project is to provide medical transcriptionists (MTs) with an application, entitled 
“Phrase Phactory,” which makes it easy to find oft-appearing, logically coherent sequences of one or more 
words within the documents they so often type. Further, the application will provide the MT with a shortcut-
assignment mechanism for each sequence and various means of exporting and importing lists of (shortcut, 
sequence) pairs. 

After committing both the sequence and its associated shortcut to memory, the result is a great reduction 
in the overall amount of keys the MT must press, meaning fewer errors and a faster words per minute rate when 
typing documents that are similar to the corpus from which the sequences were found. To facilitate the 
memorization of the sequence and its corresponding shortcut, the final service provided by our application is a 
screensaver mode. Switching into this mode will aid the MT in remembering the (shortcut, sequence) pairs that 
have been created by the user by presenting them as pairs that might, for example, slowly fade in and out. The 
MT can then reposition the window to an unobtrusive location on their screen that may remind them of a useful 
shortcut if they happen to peer over at it while working. 
 

Core and Fluid Analysis of the Wertz Field 
Mohammad Alajeel, Samuel Antrim, Samuel Dielwart, Guihe Li and Thaddius Zempel 

Department of Petroleum Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

Department of Petroleum Engineering           Kuwait City, Kuwait, Laramie, WY, 
Calgary, Alberta, Dongying, China, Kemmerer, WY 

 
A core and fluid analysis of the Tensleep formation, within the Wertz Field, near Bairoil, Wyoming, has 

been conducted. The goal of the study was to not only to analyze the core and fluid data, but also to quantify the 
affects of the miscible WAG CO2 flooding project on the field’s production. The study also investigates the 
ethics, economic practicality and environmental impact of the project. The data for the study was acquired from 
the Wyoming Oil and Gas Conservation Commission website and several SPE papers. The WOGCC website 
had detailed records of a single core sample from Wertz well 133. Several SPE papers containing flow test and 
well logging data were located, from which flow test permeability versus well-log porosity data could be 
extracted and compared to the core sample data. A major gap in field specific data still existed after the 
conclusion of the core and fluid study, however, relative permeability and capillary pressure data were acquired, 
through proxy, by consolidating data from other Tensleep wells around the state of Wyoming. The conducted 
analysis utilizes lab fluid and core values, along with empirical relationships, to define fluid flow behavior in 
the porous media. The study concludes in a Buckley-Leverett evaluation to determine the expected flow in the 
reservoir as compared to the actual reservoir response to the flood.  
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Bison Production;  
An analysis of species, production potential, market trends and management considerations  

Jessica Arland, Dr. John Ritten 
Department of Agricultural and Applied Economics 

University of Wyoming 
Oral Presentation 

 
Honors                   Jackson, WY 
 
 Bison continually remain an important part of the American west. The North American population of 
Bison fell from over 40 million animals over 300 years ago to roughly 1,500 animals around 100 years ago. 
However, numbers have increased to over 100,000 animals today. In accordance to the continued growth in 
health awareness and promotion throughout the United States, bison production has increased to meet the 
demand as a healthy alternative to beef. While annual slaughter of Bison is less than half of a typical day’s 
slaughter of cattle, demand for Bison meat appears strong. There appears to be room for significant growth in 
this industry, given proper planning and production expectations. However, anyone interested in producing 
Bison needs to be aware of the character and behavior of Bison, reproductive, genetic, nutritional, 
environmental needs, as well as costs of production when venturing into this enterprise. There are major 
differences as compared to raising cattle that may be overlooked by an unprepared producer. This report 
concludes with an economic analysis of Bison production, including enterprise budget analysis, implications of 
various management decisions, and overall profitability for a Wyoming producer.  
 

Core Lab Studies 
Scott Austin, Brooks Bowthorpe, Jacob Feldman, Sabrina Forbis, Heidi Lehr, Bin Shang 

Department of Chemical and Petroleum Engineering 
University of Wyoming 

Oral and PowerPoint Presentation 
 

Department of Chemical and Petroleum Engineering      Laramie, WY 
 
Two types of porous media were analyzed with the intention of exploring alternative production methods. 
Samples were taken from the Tensleep formation of the Black Mountain Field in Hot Springs County, WY.  
These samples consist mainly of sandstone and dolomite, which are known to have a relatively low porosity and 
permeability. Experiments were completed to act as a proxy for a previous study, and to add supplemental 
recommendations for a tertiary recovery process. The experimental results yielded an effective porosity values 
ranging from 13.0% to 18.0% and permeability values ranging from 19 mD to 68 mD. These results are 
comparable to published data. Despite high production from the Tensleep and Phosphoria formations using 
conventional methods, primary recovery has left residual oil within the rock matrix.  Surfactants were 
implemented to determine the viability of a possible enhanced oil recovery process.  
Pumice rock, being of volcanic origin is composed of a brittle, igneous matrix.  Experimentation showed a 
heterogeneous grain shape and size, with a diameter that ranged from 75 to 600 microns and with 47% yielding 
diameters being less than 75 microns. This accounts for the large porosity values ranging from 65% to 90% and 
contributes to high permeability values of around 2000 mD. Primary production yielded peak volumes of oil 
produced, indicating a lessoned need for surfactant introduction than originally expected. Experimental results 
indicate favorable reservoir characteristics, yet due to the brittle nature of the pumice cores, it should be 
expected that pumice itself would succumb to high reservoir pressures, and would not exist independently at 
reservoir depths.  
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Implantable, Dissolvable, Multifunctional, Drug Delivery Device 
Alissa Aylward and Tess Gerber, Dr. John Oakey 

Department of Chemical and Petroleum Engineering 
University of Wyoming 

Oral Presentation 
 

Department of Chemical and Petroleum Engineering 
 
 Implantable drug delivery systems continue to be incorporated within various therapies ranging from 
hormones, opioids, antibiotics to oncology applications.  Unfortunately, the systems currently on the market call 
for extraction of the device and do not provide essential feedback about the drug delivery that is occurring. 
Therefore, an alternative system is proposed that would be biodegradable, have no need for extraction, and 
would provide feedback. Two technologies selected for this device are a poly(lactic-co-glycolic) acid (PLGA) 
and a Silk microprism array (MPA).  The general cost of this process using either technology is relatively 
inexpensive.  The net present value for PLGA is $5.6 million, with an IRR of 28% and a payback period of 1.5 
years.  For the Silk MPA system, the net present value is $161 million; with an IRR of 5342%; and a payback 
period of about 1 month.  Furthermore, the PLGA device was determined to be the superior technology based 
upon availability of information, more reasonable economics, and less potential environmental concerns.  
Overall, this product obtains all of the goals as stated above. 
  

Optimizing Undergraduate Student Study Time based on Future Income 
Perry Baptista with Dr. David Finnoff  

Department of Economics and Finance and Department of Agricultural and Applied Economics 
University of Wyoming  

Oral Presentation 
 

Honors            Elizabeth, CO 
 

Undergraduate college freshmen are told they should expect to spend between two and three hours 
studying outside of class for each hour inside class. There has been little to no research, however, on whether 
this expectation is reasonable or optimal based on the future return students will see to their time investment. A 
regression on income using data from the National Longitudinal Survey of Youth, 1997, determines that grade 
point average (GPA), work experience, age, SAT scores, college major, and parental income are significant 
determinants of future income. Grade point average is a function of both study hours and academic aptitude, 
and students experience diminishing GPA returns for an increase in study time. With the controls for aptitude 
and other GPA-influencing variables, the regression coefficient on GPA largely captures gains to studying. If a 
student completing a four-year, 120 credit hour degree in a semester system studied the minimum recommended 
two hours per in class hour, the maximum return per study hour would be less than $6.00 per hour. While this 
return may compound over the working life, students do not appear to be accounting for compounding in their 
study time decisions, according to data from the National Survey of Student Engagement. A hypothetical 
student is constructed to illustrate the individual study time decision making process, as each student will 
choose a different optimal point to maximize their income return per study hour. Increasing student study time 
will require cooperation across universities to stop grade inflation and create incentives that reward studying 
rather than other measures. 
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Experience, attitude and confidence of students taking an undergraduate level animal biology course 
Bryan Bares, Brianna Wright 

Life Sciences Program 
University of Wyoming 

Oral Presentation 
 

Life Sciences Program             Rawlins, WY 
 
The role of writing, experimental design and animal dissection to improve student understanding of concepts in 
life science courses are key considerations as labs are developed at the University of Wyoming. Current goals 
and learning outcomes for undergraduate students include competence in written communication and an 
understanding of how to design experiments to appropriately test hypotheses.  Prior to this study these outcomes 
had not been formally assessed for animal biology.  The role of animal dissection in the Life Sciences 
curriculum has been investigated in the past, and findings suggest dissection is ineffective for student learning, 
which is consistent with research presented in education literature.  The purpose of this study was to survey 
students taking animal biology during spring 2014 to learn about their past experiences, attitudes and current 
understanding and confidence related to writing, experimental design, and animal dissection.  Following 
International Review Board approval, we administered a pre-survey during the first week of labs.  Here we 
present preliminary findings and describe student backgrounds, attitudes, and confidence as it pertains to 
writing, experimental design, and dissection.  Our goal is to use the information collected during this ongoing 
study to increase student understanding and confidence in animal biology.  
 

An Ethnography of the Laramie Parkour/ADD/Freerunning Group 
Corinna Barriento with Dr. Pamela Innes 

Department of Anthropology 
University of Wyoming 

Oral Presentation 
Honors Program           Cheyenne, WY 
 

From Hollywood films to amateur YouTube videos, Parkour has captured the world’s imagination and 
attention. The seemingly impossible jumps, leaps, and rolls are the moves which capture one’s imagination and 
cause us to fantasize about our futures with Cirque du Soleil. In a daring attempt to understand what it takes to 
be a Parkourist I joined the Laramie Parkour community as a way to learn and understand what Parkour is. My 
project represents an evolution in understanding and thinking that started with numerous misconceptions of 
Parkour but has led me to realize what Parkour actually is. The importance of associating Parkour with its 
history and philosophy are important in capturing the essence of this activity and connects the practitioner with 
the mindset necessary to function within the community. I will present on the history from which Parkour 
evolved, and the strong philosophical underpinnings that drive it. I will begin with common misconceptions I 
personally held and proceed to show how I came to dispel these misconceptions through an in-depth study of 
the strong foundational philosophical ideas and their history which informed the creation of Parkour and is an 
important part of the ideologies of the Parkour community.  
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Nanoindentation of Human Teeth 
Emily Berry, Dr. Chung-Souk Han 

Department of Mechanical Engineering 
University of Wyoming 

Poster Presentation 
 
EPSCoR Undergraduate Research Scholarship         Sheridan, Wyoming 
 
 Nanoindentation is a relatively new technique used to gain an understanding of the mechanical 
properties of materials. It involves creating microscopic indents in the material’s surface using a pyramidal, 
diamond tip that applies a small load to the specimen. Based on the indentations, the nanoindenter measures 
variables such as applied force, displacement into the surface, and time of loading, which are used to calculate 
mechanical properties such as hardness and modulus of elasticity. For the purpose of this research, human teeth 
were indented to compare the mechanical properties at various locations on a tooth. I went through the 
appropriate training to handle biological samples and collaborated with a dentist so the teeth could be obtained 
and prepared for indentation. An analysis of the graphed data was used to determine what part of the tooth was 
indented and how the properties differed across the tooth. Because nanoindentation of human teeth is not 
common, this experiment focused on variations in the general properties of the teeth and also addressed 
concerns on how to preserve and prepare the samples for the best possible results. The impact of this research is 
a better understanding of the mechanical characteristics of human teeth and how teeth are influenced by their 
organic components. 
 

Analysis of Volatile Metabolites during Phage-Bacteria Infection via Gas Chromatography/Mass 
Spectrometry 

Jacqueline Black, Lambert Kabwar, James Erdmann, and Franco Basile 
Department of Chemistry 
University of Wyoming 

Poster Presentation 
 

Wyoming EPSCoR (JB)           Kemmerer, WY 
Honors Program (LK) Kinshasa, DR Congo, Africa 
Wyoming INBRE (JE) Cheyenne, WY 
 
There are currently no methods for the rapid and specific analysis of potential biological weapons in a field 
setting. While not yet tested, solid-phase microextraction (SPME) coupled with field-portable mass 
spectrometry (MS) provide a strong platform to rapidly sample, analyze and specifically detect these possible 
threats. This project involves the development of a method based on the production of volatile metabolites 
during the infection of a bacterial species with a specific phage. Lytic bacteriophages infect cells and cause 
them to rupture, releasing intracellular metabolites not otherwise externally detectable. Given that bacterial taxa 
produce a variety of metabolites, it is hypothesized that the introduction of a phage mixture to bacteria can be 
used for fast and accurate identification using the bacterial-infection-specific volatile metabolite fingerprint.  
Working with Escherichia coli and Lactococcus lactis as bacterial model systems, we sample the headspace of 
both infected and non-infected cultures using SPME, then use gas chromatography/mass spectrometry (GC/MS) 
to analyze the metabolites present. Current work is aimed at detecting differences in the metabolites produced 
under different infection states. Viability of this approach will lead to future work applying this method for the 
detection of human bacterial pathogens, such as Bacillus anthracis (anthrax). 
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Conservation Strategies for African Elephants in South Africa 
Cody Blumenshine; Dr. Donal O’Toole   

 Department of Physiology  
University of Wyoming 

Oral Presentation 
 

Honors             Riverton, WY 
   

African elephants (Loxodanta Africana) are vulnerable to become an endangered species in parts of 
Africa, but some areas, like South Africa, are experiencing overpopulation. Effective population control 
methods are still being developed for both captive and free-ranging African elephants. Culling, hormonal 
regulation, and relocation are current population control practices. An alternative method, 
immunocontraception, shows promise in becoming the forefront of population control. Being able to control 
populations through a vaccine has economic as well as humane values. Two vaccines, gonadotropin-releasing 
hormone vaccine and porcine zona pellucida vaccine, are currently being tested for their effectiveness and long-
term side effects on elephant populations. This paper will address the current conservation strategies and the 
effectiveness of each strategy being used for African elephants in South Africa.  
 

Profiling of expression of IL-10, IFNγ, and TNFα in the PBMCs of mice infected with S19 B. abortus 
suggests a basic mechanism for the murine immunological response to infection with S19. 

Joshua Brackett with Dr. Gerard Andrews 
Department of Veterinary Sciences 

University of Wyoming 
Oral Presentation 

 
Honors Program           Big Piney, WY 
 
 Brucellosis is an infection caused by the bacterium Brucella abortus, which is a concern for both the 
cattle industry and wildlife organizations.  Infection is typically asymptomatic, but has been known to 
occasionally result in spontaneous abortions in cattle and elk.  Humans have also been infected, though 
treatment is possible.  Using the murine (mouse) model, we attempted to characterize and profile the expression 
of cytokines that occurs during infection with B. abortus Strain 19 (S19), currently a vaccination strain for 
cattle.  Thirty-five mice were vaccinated with S19 and blood samples were collected at seven different time 
points, with intervals between time points spanning from one week to multiple weeks.  Each time point 
corresponds to five mice which were bled to collect Peripheral Blood Mononuclear Cells (PBMCs).  PBMCs 
were separated by time point and pooled with other PBMCs from mice at that same time point.  The pooled 
PBMC samples were lysed and mRNA was extracted.  We utilized Reverse Transcriptase Polymerase Chain 
Reaction (RT-PCR) to transform mRNA isolated from the PBMCs into cDNA.  This cDNA was visualized via 
DNA gel electrophoresis and analyzed using ImageJ to create ratios of the concentrations of mRNA for 
cytokines interferon gamma (IFNγ), tumor necrosis factor alpha (TNFα), and interleukin-10 (IL-10) that could 
be compared to levels of β-actin mRNA (a control).   We believe that patterns seen in the expression of these 
mRNAs may be indicative of the final levels of protein expression of the cytokines we examined.  As a result of 
our work, we observed a pattern of decreasing intensity of the IL-10 response as time from exposure to S19 
increased.  This suggested the importance of NK cells as mediators of innate immunity in the early stages of 
S19 infection.  We propose that as a result of the maturing immune response, a shift to a more focused attack of 
the intracellular infection occurs as macrophages and Th1 lymphocytes are allowed to become involved. 
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Targeting Cathepsin K in Vascular Calcification 
Songlin Cai, Yinan Hua, Sreejayan Nair 

School of Pharmacy, College of Health Sciences 
University of Wyoming 

 Oral Presentation 
 
INBRE                                                                                                                             Laramie, WY  
 

Vascular calcification, the deposition of minerals in the vascular system, is a clinical marker for 
atherosclerosis. This pathological condition can lead to increased vascular stiffness and stenosis, and is highly 
associated with an increase in cardiovascular disease mortality. Cathepsin K is a cysteine protease highly 
expressed in osteoclasts, and past studies have documented its role in bone resorption. The presence of 
osteoclast-like cells in atherosclerotic plaques suggests a potential role for cathepsin K in the development of 
vascular calcification. This research project is focused on investigating the potential role of cathepsin K in the 
development of vascular calcification. The hypothesis is that cathepsin K plays a critical role in vascular 
calcification and pharmacological ablation of cathepsin K will inhibit or attenuate vascular calcification. The 
outcome of this study will potentially help in identifying cathepsin K as a potential target to prevent vascular 
calcification and its complications. 
 

Epigenetic Regulation of Prolactin During Initiation of Lactation in Obese and Normal Weight Mice 
James Caines, Dr. Brian Cherrington 

Department of Zoology and Physiology 
University of Wyoming 

Oral Presentation 
 
Wyoming INBRE           Laramie, WY 
 

Peptidylarginine deiminases (PAD) are a family of enzymes that post-translationally convert positively 
charged arginine amino acid residues to neutral citrulline, resulting in changes in protein structure and function. 
A major target for PAD catalyzed citrullination is arginine and methyl-arginine residues on histone tails. 
Interestingly, PAD2 expression appears to be localized to anterior pituitary lactotrope cells, which synthesize 
and secrete prolactin to initiate lactation. My work investigates if estrogen treatment of lactotrope cells induces 
PAD2 expression to epigenetically regulate prolactin gene expression. My results indicate that PAD2 and 
prolactin expression increase in a time dependent fashion after estrogen treatment in cultured cells. It is well 
established that obese mothers have delayed lactation and altered milk composition. Therefore, another aim of 
my project is to investigate if PAD2 and prolactin expression in the pituitary gland is altered between obese 
versus normal weight female mice. I hypothesize that PAD2 expression will be decreased in the pituitaries of 
obese mice compared to their normal weight counterparts. Due to a decrease in PAD2, prolactin production in 
pituitary lactotropes will also be lower. Overall, my results may indicate that obesity alters the expression of 
prolactin through an epigenetic mechanism which results in delayed lactation in obese mothers. These studies 
will help to understand why obese women have lactation issues and to develop treatments to combat this 
problem.  
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The Ecological Techno-Subsystem: Technology in the Lives of Young Children – A Literature Review 
Katherin Cameron, Dr. Karen Williams 

Family and Consumer Science 
University of Wyoming 

Oral Presentation 
 

Honors Program            Colorado Springs, Colorado 
 

Technology is increasingly prevalent in the lives of young children.  Children under age 8 spend more 
time using screen media now than ever before in their homes, schools and throughout their communities.  While 
the use of technology is often viewed within individual contexts of children’s lives, by taking an ecological 
perspective, technology use by young children can be viewed and better understood within the contexts of 
home, school, and community environments.  Johnson and Puplampu (2008) proposed the idea of the Techno-
Subsystem, an addition to Bronfenbrenner’s Ecological Model that illustrates the prominence of technology 
within the microsystem of children’s lives.  Currently, research findings demonstrate that technology use by 
young children far exceeds the recommendations set in place by organizations such as the National Association 
for the Education of Young Children, the American Academy of Pediatrics and the International Society for 
Technology in Education.  Through the lens of the techno-subsystem, a deeper understanding is gained as to 
how often children are using technology, the types of technology to which children are exposed, and what 
parents and educators can do to ensure that technology use is developmentally appropriate for young children.  

   
A Simplistic Model of Lightning Strikes and the Inherent Dynamics of Electron Avalanches 

Eric Cameron, Dr. David Thayer 
Department of Physics and Astronomy 

The University of Wyoming 
Oral Presentation 

 
UW Honors Program, Wyoming Space Grant Consortium    Colorado Springs, Colorado 

 
 Lightning strikes are a complex and elusive phenomenon that are still not fully understood in their 
entirety. Although lightning has been studied for many years, the steps that result in what the lay person calls a 
lightning strike are still somewhat unclear. There are many different types of lightning discharges, from 
negative downward strikes and positive downward strikes to object initiated upward strikes. This paper only 
covers the negative downward strike from cloud to ground as the theory discussed can be manipulated and 
applied to other specific cases of lightning strikes. The basic process that produces a lightning strike is 
developed through the analysis of the driving electric field and the resultant electron avalanche, which is 
followed by the electrical breakdown between the cloud and the ground that finally results in the large volume 
of electrons transmitted to the ground, thus neutralizing the potential difference which quenches the lighting 
strike. The electron avalanche is key in this process which is described as the main catalyst for negative 
downward strikes.  Ultimately, based on the critical electron avalanche construct, a simple model of lightning 
strikes is presented. 
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To Be a Runner: 
A Memoir Project 

Andrea Carter, Dr. Paul Bergstraesser 
English, Psychology 

University of Wyoming 
Oral Presentation 

Honors                                                                                                                 Flagstaff, AZ 
 

In early 2013, I completed a decade-long investment in the world of competitive distance running by 
choosing to leave the University of Wyoming Track and Field Team. A passion from a young age, this sport 
both defined and directed me throughout my development. In a series of memoir- essays, I write about these 
personal experiences as a runner. I examine my private as well as my public interactions with the sport, and 
search to analyze the varied feelings surrounding this commitment to distance running. The result is a personal 
examination of identity and belief. What part should sport play in the life of an athlete? And who am I when no 
longer a runner? I discuss my personal journey and conclusions to these questions. 
 

Smart, Small Animal Habitat 
Kimberly Cattelan with Dr. Stanislaw Legowski 

Department of Electrical and Computer Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

Volpi and Cupal Senior Design Fund                          Kemmerer, WY  
 

There are hundreds of products on the market today for the owners of dogs and cats. From automatic 
food bowls to collars with tracking chips in them there is no end to the things you can buy for your more 
traditional pet. However, there is a very small amount of products on the market for small animals, such as 
guinea pigs, hamsters, and chinchillas. Owners of these pets love them just as much as owners of dogs and cats 
and want the best care for them. The goal of my project is a smart, small animal cage. This includes a way to 
feed the pets if the owner is away, a webcam system for monitoring them, and a trap door mechanism for easy 
cleaning. The cage also includes safety measures to ensure that the small animals are not in the area of the door 
when it comes open. 
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Isotope Tracing in the Libby Creek Watershed 
Wil Chapple with Dr. Dave Williams 

University of Wyoming 
Ecosystem Sciences 

Oral Power Point Presentation Abstract 
 

EPSCoR              Littleton, CO 
 
 New research, using water natural isotope tracers, has indicated that the plant-water relationships of 
mountain ecosystems may be more complicated than previous scientific thought believed the relationship to be.  
Recent research by Brooks et. al. 2010, indicated that plants were not consuming water from ground water flow.  
This knowledge significantly changes the way plant communities were thought to affect watersheds.  My 
EPSCoR research project seeks to determine whether similar phenomena are occurring in the Snowy Range 
Mountains and, specifically within the Libby Creek watershed, and if different glacial soil tills affect this 
relationship.  After collecting water isotope samples of the 2013 snowpack I also collected water samples from 
tree cores and soil depths to determine if there is a similar isotopic signature within groundwater, soil water and 
tree xylem to trace the source of water trees consume to grow.  Results have shown that the most recent soil till 
has affected lodgepole pine trees ability to gather water throughout the growing season. This can have profound 
impacts for water managers in the west as they try to find solutions to providing more water for growing 
populations. 
 

Genomic Study of Microbes in Thermopolis Hot Springs 
Chelsea Cheney, Georgianna Holley, and Ruth Law with Suzanne M. Smaglik  

Health & Science Division 
Central Wyoming College 

Poster 
 

CCURI, INBRE           Riverton, WY 
 
Genomic identification of thermophiles found in the hot springs of Thermopolis, WY, and geochemical analysis 
of their environment could provide insight into the ancestry of Earth’s early inhabitants, as well as the possible 
existence of life on other planets. The (main) Big Spring flows from its source (52°C) down a 150-meter long 
channel to the first cooling pond (47°C), and flowing another 100 meters to cascade over travertine cliffs.  

In 2013, DNA was extracted from microbial samples using a MoBio Soil kit. The DNA was sent to RTL, in 
Lubbock, Texas, for PCR amplification and sequencing of the 16S rRNA gene.  One-step PCR and Reads 454 
MSC sequencing was performed using Roche 454 FLX instruments and Ti reagents to produce a tag-encoded 
FLX amplicon pyrosequencing analysis, and identified by comparisons with the NCBI (v.1-1-11) archives.  

Metagenomic analysis shows a diverse microbial community of over 200 possible species in the Big Spring. 
Dominant species include Chloroflexus sp and Spirulina sp with others identified as Pedobacter saltans, 
Thiofaba tepidiphila, Sulfurovum sp, Venenivibrio stagnispumantis, Enterobacter asburiae::Enterobacter sp, 
Flavobacterium sp, Sporobacterium sp. Our current study will contribute to a better understanding of this 
complex ecosystem. 
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Environmental impacts of Mikania macrantha, an invasive weed, in Western Ghats, India 
Alin Y. Badillo Carrillo1, Barbara J. Bender2, Jackson E. Clarendon1, Ramesh Sivanpillai PhD3 

1. Department of International Studies, 2. Department of Rangeland Ecology and Watershed Management, and 
3. Department of Botany 

University of Wyoming, Laramie, WY 
 

Haub School of Environment and Natural Resources                                         Jackson Hole, WY 
Lake Forest, CA 

Story, WY 

Mikania macrantha (American rope or mile-a-minute weed) is native to Central and South America, but 
an invasive species in India’s Western Ghats, a biodiversity hotspot. This weed out-competes native species by 
producing seeds at an extremely quick rate and spreads by attaching its seeds to the hair in the coats of animals 
that pass by this plant as well as through wind dispersal. Like most invasive species, it prefers disturbed areas, 
which makes it a threat to riparian areas, road sides, crop fields, and areas of development. This weed has been 
found to kill entire trees as well as tea and rubber plants, banana, coconut and oil palm trees. Presence of this 
weed also limits the growth of other more palatable species, which decreases vegetation availability for 
consumption by the native wildlife of the Western Ghats. This research focuses on the environmental impacts of 
this invasive weed on the native plants and animals, agricultural crops, environment and ecology of this 
biodiversity hotspot. 
 

Isolation of a Partial Aciniform Silk Gene in Araneus gemmoides 
Brian Clark, Mark Coulter, Florence Teulé, Dagmara Motriuk-Smith and R. Scott Seville Department of 

Zoology and Physiology  
University of Wyoming at Casper 

Poster Presentation 
 
INBRE                              Casper, WY 
 
Our goal is to isolate and characterize the sequences of the aciniform silk (aciniform spidroin 1/AcSp1) gene 
and protein from the catface spider (Araneus gemmoides).  Primers specific to the AcSp1 gene from a related 
species, devil spider (Araneus ventricosus), were used in a polymerase chain reaction (PCR) to amplify the A. 
gemmoides AcSp1 sequences corresponding to the 3’ end of the gene. The target sequences encode parts of the 
repetitive region and most of the C-terminus. Sequence comparison with the A. ventricosus AcSp1 gene, 
confirmed that the amplified A. gemmoides genomic fragment (852 bp) isolated was a partial AcSp1 gene. This 
isolated genomic fragment encodes 284 amino acids total corresponding to the last repeat of the AcSp1 protein, 
and most of its C-terminus (176 and 108 amino acids respectively). Specific PCR primers are currently being 
designed to isolate the repetitive region of the A. gemmoides AcSp1 gene, as well as the non-repetitive regions 
encoding complete N- and C-termini. The ultimate goal is to obtain a more complete AcSp1 gene sequence and 
identify a consensus repeat to design various synthetic AcSp1 repetitive genes. The recombinant AcSp1 
proteins will be produced and characterized.  

 

 

 

 

 



Wyoming Undergraduate Research Day 2014 Page 19 
 

The Portrayal of the Moor in Spanish Literature 
Cassandra Clift with Dr. Kevin Larsen 

Modern & Classical Languages 
University of Wyoming 

Oral Presentation 
 

Honors Program             Laramie, WY 
 
 After nearly eight hundred years of dominion over the Iberian Peninsula, the Moors were ultimately 
defeated in 1492 by Christian forces and were later completely driven from the land that they had made their 
home. Their time in the kingdoms that would one day become Spain would leave an indelible mark upon the 
culture of the country for centuries to come, a fact that is upheld by the appearance of Moorish characters in 
Spanish literature time and time again following the end of the Christian Reconquista. Through an investigation 
of these post-Reconquista writings, such as excerpts of Miguel de Cervantes’ Don Quixote de la Mancha, 
various novelas moriscas, poems and other assorted works, I aimed to determine how the portrayal of the Moor 
in literature reflected the reality of the people, and evolved as the country’s tolerance of other religions 
fluctuated. Through this research, I have found how the authors of these works both demonized the Moor and 
offered idealistic versions of relations between them and Christians, thus clearly demonstrating the 
contradictory attitudes being displayed in society at the time period. In addition to these historical writings, I 
have also examined more current documents to discover how such deeply rooted beliefs and prejudices of the 
past have permeated Spanish culture, even to the present day, and in this way act as a testament to the difficulty 
involved in trying to break the cycle and escape from one’s less than virtuous past.  
 

Acidosis and the Cattle Producer 
Eddie Collins/Rick Landeis 

Animal Science 
Sheridan College 
Oral Presentation 

 
Sheridan College          Crowheart, Wyoming 
 
 A look into the most significant nutritional issue that plagues cattle producers; from the feedlot to the 
dairy.  Producers have to contend with this detrimental nutritional disease on a daily basis anywhere ruminants 
are fed large amounts of cereal grains; this presentation will look into types of Lactic Acidosis, how it is caused, 
why acidosis has become more prevalent in past years, effects on production, and treatment and prevention.    
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Identifying Vegetation Characteristics of Successful Nesting Sites for Greater Sage-Grouse 
Julia Collins1, Keith Klement2 and Dr. Scott Newbold3 

1, 2 Department of Agriculture, Natural Resources and Ranchland Management Program 
3 Department of Natural Sciences, Biology Program 

Sheridan College 
Sheridan, WY 

Oral Presentation 
 

Department of Natural Sciences & Department of Agriculture            Crowheart, WY 
 
With an increase of western civilization, habitat for wildlife has drastically changed.  The Greater Sage-grouse 
(Centrocercus urophasianus) has suffered a huge loss in available habitat, now occupying only approximately 
56% of their historical range.  In conjunction with a project conducted by Bighorn Environmental Consultants 
(BEC), 100 grouse hens in the Powder River Basin, WY area were tracked per year for four years to identify 
survivorship and causes of mortality associated with mining activities and mitigations.    Using a subset of the 
BEC data, we investigated whether there are detectable differences in vegetation structure between depredated 
and successful sage-grouse nests.  We hypothesized that successful nests would have higher shrub cover and 
higher understory of grasses and forbs compared to depredated nests.  Vegetation at nest sites was visually 
classified using BEC photographs, characterizing shrub and understory cover into three categories: low, 
medium, or high.  Sixty successful and 60 unsuccessful nests were used in our analyses.  The results showed 
that successful nests were primarily found in areas with high shrub cover and low understory cover (>20 nests).  
Depredated nests were found in areas of medium shrub cover and low understory cover (> 25 nests).  In total, 
the most nests (~40 of 120) from the sample were found in areas of medium shrub cover, and low understory 
cover.  This shows that birds primarily prefer areas with higher shrub cover and low understory cover.  This 
study could help with management issues concerning sage-grouse for private landowners in the future.   
 

There’s More to Life than Work: A Qualitative Investigation of Transient Employment 
Joseph Conerton with Tina Lee 

Applied Social Science 
University of Wisconsin – Stout 

Poster 
 

Supporting program: NA 
 
Numerous large-scale quantitative studies have shown strong downsides of temporary employment; particularly 
health, social, and financial strife that goes hand in hand with the labor. Through qualitative interviews of US 
laborers between the ages of 20 and 30 this investigation seeks out possible benefits and looks to the lifestyle 
associated with temporary employment. 
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 Swarm inhibition and killing by isogenic strains of Myxococcus xanthus 
Austin Conklin, Arup Dey and Daniel Wall 

Molecular Biology 
University of Wyoming 

Poster 
 

Molecular Biology Department               Cody, WY 
 
 Myxococcus xanthus is known for its relatively complex social interactions. Cell-cell signaling has been 
studied in myxobacteria to understand how cells communicate with each other in a complex biofilm 
environment. Myxococcus xanthus possess two motility systems: A motility and S motility. It has been shown 
that these motility systems have significant effects on cell to cell interactions. For example, motile cells, when 
mixed with a nonmotile strain, motility is inhibited in the former cells. This phenomenon is called swarm 
inhibition. This inhibition occurs in a TraA/B dependent manner. In other words, a knockout of genes that code 
for proteins TraA or TraB, which are necessary for the exchange of outer membrane proteins, result in a ‘relief 
of swarm inhibition’ [1].  

In lieu of these findings, we conducted further experiments to understand why motility is being blocked. 
Here, we mixed various strains of M. xanthus with different motility phenotypes in strains that were TraA+ or 
TraA-.  . We then assessed cell viability by comparing the numbers of cells belonging to each strain under the 
microscope that had been labeled with the gfp or mCherry fluorescent markers. Preliminary results indicate that 
A-motile cells are susceptible to killing by nonmotile cells, and killing depends on TraA/B function. In 
conclusions, our results suggest that the nonmotile cells produce a toxic agent that is transferred to motile cells 
by TraAB-dependent outer membrane exchange.  

 
Reference: 

1. Pathak, D.T. Wei, X. Bucuvalas, A. Haft, D.H. Gerloff, D.L. Wall, D. 2012.Cell contact dependent outer 
membrane exchange in myxobacteria: genetic determinants and mechanism. PLoS Genetics. 2012 Apr; 
8(4): e1002626. 

 
The Caveman Assembler 

Lloyd Cope, Dr. Ruben Gamboa 
Department of Computer Science 

University of Wyoming 
Oral Presentation 

 
Department of Computer Science            Laramie, Wyoming 
 

Caveman is a programming language in development which is intended to remove the necessity for 
multiple language projects on the x86_64 architecture by incorporating a tiered code system with common 
function calls and data types to communicate between them.  Because of the complexity of such a project and 
the time frame given for this course, development has been focused upon creating the subroutine level which 
works purely in assembly.  From the completed development of the subroutine level moving into the C styled 
imperative level and Haskell styled functional level can be achieved with minimal efforts. 
 
 
 
 
 
 
 
 



Wyoming Undergraduate Research Day 2014 Page 22 
 

Antibiotic Producing Symbionts in Temperate Formicidae 
Ryan Croft with Elise Kimble and Eric Atkinson  

Biology 
Northwest College 
Oral Presentation 

 
INBRE                    Powell,WY 
 
 Recent studies on fungus-growing leaf cutter ants (tribe Attine) and the antibiotic/antifungal bacteria 
growing on their exoskeleton to protect their fungal farms suggest two important questions: Do non-fungal 
farming ants use antibiotic producing bacteria mutualistically? Could ant symbionts be a promising source for 
novel antibiotics? I am proposing that ant symbionts could be a source for novel antibiotics and that non-fungal 
farming ants use antibiotic producing bacteria symbiotically just like agricultural ants. To answer these 
questions we have collected six different temperate zone ant species and plated whole body homogenate on six 
different kinds of agar media for the growth of symbiotic bacteria. The bacterial isolates from each ant species 
were tested for the inhibition of Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa. 
Ongoing tests indicate that a substantial portion (>10%) of our isolates inhibit one or more of the 
aforementioned bacteria.  
 
BioCarbons Green Horizon Biofuels – Chemical Process for Converting Cellulosic Feedstock into Useful 

Biofuels as Energy Alternatives 
Phillip Cross, Molly Ennis, Brent Forbis, and Erik Mitchell; Dr. Joseph Holles 

Department of Chemical and Petroleum Engineering  
University of Wyoming  

Oral Presentation  
 

Department of Chemical Engineering                     Golden, CO, Canandaigua, NY, Riverton, WY, Cheyenne, WY 
 

BP Energy Bioscience Institute (EBI) published articles in which cellulosic feedstock is fermented to 
Acetone-Butanol-Ethanol (ABE) then thermochemically converted to Hydrocarbon fuels. The purpose of this 
project seeks to design a bio refinery projected to produce 250 MM pounds per year of biofuel additive. Fuel 
demand continues to grow as natural reserves continue to diminish.  Energy alternatives allow the market to 
produce fuel as expected without draining the earth’s oil.  The conversion of ABE to gasoline fuel seems to be a 
potential, optimistic alternative.  Demands for ABE-based fuel in the near future are to be used as fuel additives; 
however, later down the road this could progress to a full replacement for traditional fuel. 

We have aimed at using the processes and unit operations for achieving maximum profit and plant 
efficiency. Mass and heat balances were first completed using excel and then further refined using the 
simulation software ASPEN+. A report including economic analysis, waste management, HAZOP procedure, 
and possible alternative technologies was compiled and used as a final report.  

Low capital costs can be achieved by assuming a two hour costing basis of for loss of ionic liquid per year. 
Capital costs are estimated at $127 million, variable costs $31 million, and fixed costs at $80 million. Also, 
sales are estimated at an annual value of $480 million with a contribution of $288 million from the hydrocarbon 
sales.  The internal rate of return is 111% with a net present value, at 10% interest rate, at $1.8 billion.   
 Process refinement and technological improvement will allow processes such as this to enter the global 
market and impact the future of this earth. In conclusion, our plant design is capable of producing 250 pounds 
liquid hydrocarbon fuel per year in an effort to meet these growing demands for renewable sources of fuel. 
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Oil and Gas Bentonite Plug Manufacture 
Stephen Cunningham, Brian Hill, John Greff, Jasem Khajah, Katrina Hergenreter, Augustus Kumi, Dr. Brian 

Towler 
Department of Chemical and Petroleum Engineering 

University of Wyoming 
Oral and Poster Presentation 

 
Department of Chemical             Bakersfield, CA, Cheyenne, WY, Riverton, WY, Kuwait City, Kuwait 
and Petroleum Engineering         Greeley, CO, Kumasi, Ghana 
 
 Plugging and abandonment, referred to as P&A, is a process in which all oil and gas wells 
eventually go through.  When the economic limit, meaning there are no other methods to economically 
produce a well, is reached, a company must begin the process to P&A a well.  This can be rather costly as 
every hydrocarbon and water bearing zone must be isolated using cement in order to prevent migration 
of hydrocarbons to ground water and to surface.  The purpose of using bentonite as a plugging agent is to 
reduce the costs associated with P&A operations and to successfully isolate the hydrocarbon and water 
bearing zones well into the future.  While the research has been conducted previously, the scope of this 
project was to maximize the strength of bentonite plugs near the surface, testing various polymers being 
used to keep the plug together.  The effect of these polymers and the in-situ brine concentration on the 
strength of the plug must also be determined. 
 With thousands of wells being drilled in the United States, thousands more are put on the P&A list 
every year.  This could provide for a very profitable business should bentonite become a common 
plugging agent.  The manufacturing process currently in place for lab testing of the bentonite plugs is 
tedious and inefficient.  In order to produce these plugs for commercial use, the manufacturing process 
has been redesigned in order to improve the economics and efficiency of the process.  Furthermore, a 
standard operating procedure for future groups to use has been developed, along with an information 
packet to give to companies that may be interested in using bentonite to P&A their idle wells. 
 

“How HIV Evades the Immune System” 
Megan Darrow 

With Dr. Jason Gigley 
Department of Zoology and Physiology 

Oral Presentation 
 

Honors Program               Powell, WY 
 
 Human Immunodeficiency Virus (HIV) causes progressive failure of the immune system culminating in 
Acquired Immunodeficiency Syndrome (AIDS). In the thirty-four years since the virus was first identified, it 
has claimed the lives of over thirty-five million people with another thirty-five million currently living with 
HIV/AIDS today. The complexity of the virus has escaped efforts to find a vaccine or cure. Knowing the 
immune system pathways involved in an HIV infection is essential in understanding how HIV is able to evade 
the immune system. The tactics employed by HIV through these mechanisms continues to be one of the greatest 
challenges encountered by science and medicine. 
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Baseline Data – Pavillion, Wyoming Area Groundwater 
Lisa Denke – Mentor:  Patricia Colberg 

Mechanical Engineering 
University of Wyoming 

Oral Presentation 
 

EPSCoR            Pavillion, WY 
 
 Groundwater contamination in Pavillion Gas Field, Fremont County, Wyoming was researched in order 
to determine if statistically significant changes in groundwater constituents have taken place.   Baseline data 
from USGS Water Supply Papers published in 1959 and 1969 were compared to data published in the 
Environmental Protection Agency’s 2011 report Draft Investigation of Ground Water Contamination near 
Pavillion, Wyoming, and also to data retrieved from EPA’s FTP site. Gas wellbore construction was analyzed to 
identify communication paths between the gas reservoir and the overlying aquifer.  Well construction histories 
and cement bond logs from the Wyoming Oil and Gas Conservation Commission website were analyzed to 
determine the level of cement fill behind pipe, and a cross section was constructed to show the data in a spatial 
reference frame. 
 

Stage Managers: The Unsung Heroes of the Theatre World 
Caitlin Denney-Turner, Shaun Sorenson 

Theatre and Dance 
University of Wyoming 

Oral and Poster Presentation 
 

Honors Program           Laramie, WY 
 
 Theatre is an art form that draws from many different artistic designers and contributors, but who makes 
sure that all of those designers and creative minds work together in harmony to create a work of art? Stage 
mangers are at the center of the creative process and they make sure that everything in the theatre world goes 
according to plan.  
 This presentation will examine this creative process and the stage manager’s role through the University 
of Wyoming’s performance of Carmina Burana and the continued role thereafter.  
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Height Adjustable Sectioned Table 
Hannah DiRienzo with Dr. Stanislaw Legowski 

Department of Electrical and Computer Engineering 
University of Wyoming 

Oral and Poster Presentation  
 

Volpi and Cupal Senior Design Fund                                                                Cheyenne, Wyoming 
 

Wheelchairs come in multiple heights and widths; this causes many inconveniences in a home with 
multiple people in wheel chairs. Valued activities, such as eating dinner as a group becomes impossible because 
a different height of surface is needed for everyone. That is where the Height Adjustable Sectioned Table is the 
solution. The adjustable section’s height can be changed to allow for any height of wheelchair to sit at the 
dining room table.    

The square table has three stationary segments and one adjustable segment. The adjustable section 
height varies by 16 inches accommodating all sizes and types of wheel chairs. A sensor at the bottom of this 
section stops movement of the table if it encounters anything while decreasing in height to prevent injury. In the 
future parts of this design may be used to create a table with more than one moving section accommodating 
multiple people.  
 

The Wealth of a Nation: How Alexander Hamilton Built the American Economy 
Gordon Dobbs, Dr. Teena Gabrielson 

Department of Political Science and Honors Program 
University of Wyoming 

Oral Presentation  
 

Department of Political Science and Honors Program                           Cheyenne, WY 
 
There has been a wealth of scholarship conducted on the founding fathers of the United States.  When asked 
about the founders most Americans can talk about George Washington, Benjamin Franklin, or Thomas 
Jefferson.  However, one of the most overlooked early Americans is also one of the most important.  Alexander 
Hamilton was a co-author of The Federalist Papers, which were instrumental in the adopting of the 
Constitution.  As the first U.S. Secretary of the Treasury, Hamilton had a profound impact on the form of 
economics that the fledgling nation would take.  Building on the foundation of thinkers such as Adam Smith, 
Hamilton rebuilt a new school of economics that is still practiced throughout the world today.  A man of 
prodigious ambition, his influence expanded beyond his official duties into the spheres of foreign policy and 
extra-economic domestic issues.  This project intends to bring Alexander Hamilton back into the scholarly 
consciousness and demonstrate that the world we now reside in more closely resembles that which Hamilton 
envisioned and fought for than any of the other, more famous founders.  
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Characterization of Striatal Neuronal Loss and Atrophy in the R6/2 Mouse Model of Huntington’s 
Disease 

Lindsay Dodds, Dr. Jonathan Fox 
Department of Veterinary Sciences 

University of Wyoming 
Poster Presentation 

 
Wyoming INBRE                      Casper, Wyoming 
 

Human Huntington’s disease (HD) is a progressive neurodegenerative disorder that results in brain 
striatal neuronal degeneration and loss leading to atrophy. R6/2 HD mice recapitulate many features of human 
HD including striatal atrophy, however, the degree of neuronal loss and the characteristics of cell body atrophy 
are unclear. We used stereological approaches to estimate whole striatal neuronal numbers and characterize 
changes in striatal neuronal size distribution. R6/2 HD mice had ~126000 fewer neurons per striatum (~12% 
decline) at 12 weeks of age than wild-type litter-mates; differences were not present at 5 weeks. Analysis of 
striatal neuronal numbers per cell body size category revealed declines in neuron numbers in the size ranges 
550-1050 µm3 suggesting that larger striatal neurons are more susceptible to atrophy or loss in late stages of 
disease. R6/2 HD mice have a striatal neuronal loss phenotype. As striatal neuronal loss in human HD is 
dramatic, neuronal loss in R6/2 striatum provides an important late-stage outcome measure for study of disease 
modifying interventions.  
 

Cloud forest studies of mating and defensive behaviors of the parasitoid wasp, Napo townsendi Shaw 
(Hymenoptera: Braconidae: Euphorinae) (part 1) 

Delina Dority1, Andy Kulikowski1, Dr. Scott Shaw2, Dr. Will Robinson3  
1Department of Zoology and Physiology, University of Wyoming at Casper  

2Department of Ecosystem Science and Management, University of Wyoming 
3Department of Biology Casper College 

Oral Presentation 
 

NSF Research Experience for Undergraduates            Casper, WY   
 
 In the summer of 2012 Dr. Scott Shaw, entomology professor at the University of Wyoming and a co-
Principle Investigator on the Caterpillars and Parasitoids of the Eastern Andes (CAPEA) project at Yanayacu 
Biological Research Station in Napo Province, Ecuador, began a behavioral study in collaboration with Dr. Will 
Robinson, entomologist at Casper College. The study focused on closely observing the behavior of a braconid 
wasp recently described by Shaw, Napo townsendi. Observations were made in the wasp’s only known habitat, 
the east-slope cloud forest of Ecuador’s Andes Mountains. Napo represents a new genus of which N. townsendi 
is currently the only species. This small wasp has now been observed for two consecutive summers and several 
interesting behaviors have been noted. One is a wing display by males that we are certain is a mating call. 
Another is the fidelity to a particular leaf or narrowly circumscribed area by individual calling males. The use of 
a mating pheromone is being explored, as is the wasps’ tendency to aggregate. The wasps also consistently 
defend themselves particularly from jumping spiders. Behavior like this has rarely been witnessed in braconid 
wasps. 
 
 
 
 
 
 
 



Wyoming Undergraduate Research Day 2014 Page 27 
 

A new Eimeria (Apicomplexa: Eimeridae) in Perognathus fasciatus (Rodentia: Heteromyidae) from 
Wyoming 

Delina E. Dority1, Dr. Zachary P. Roehrs2 and Dr. R. Scott Seville1 

1Department of Zoology and Physiology, University of Wyoming at Casper 
2 Department of Biology, Laramie County Community College 

Oral Presentation 
 

Wyoming INBRE        Casper, WY 
 
 The olive-backed pocket mouse, Perognathus fasciatus, was captured from 4 sites in Fremont County, 
Wyoming during the summers of 2011 and 2012. A total of 62 P. fasciatus individuals (21 in 2011 and 44 in 
2012) were captured resulting in 48 individuals providing 59 samples (2011: 8 intestinal and 16 fecal; 2012: 35 
fecal samples). Of these 48 individuals 16 (33.3%) were positive for oocysts of Eimeria sp. nov. (2011: 7 of 14, 
50%; 2012: 9 of 34, 26.5%).  Oocysts of Eimeria sp. nov. are ellipsoid to ovoid in shape, 20.68 x 23.33 (19.30–
26.85 x 16.89–24.54) µm, with a shape index of 1.13 (1.00–1.39) and typically contain a residuum that is 
single, bubble-like and smooth. The oocyst has 1–2 polar granules, lacks a micropyle and has 2 wall layers with 
a mean wall thickness of 1.29 (0.73–1.78) µm. The sporocysts are oval in shape, 8.16 x 10.04 (11.69–9.64 x 
8.01–6.69) µm, with a shape index of 1.23 (1.03–1.46) and contain a residuum that appears similar to a cluster 
of grapes with a mean of 3.45 (1–8) spheres. The stieda body of Eimeria sp. nov. is small, appearing flattened to 
knobby, and the substieda body is absent. Data on 1 other Eimeria morphotype found in 1 of these samples is 
provided, but is based on a single oocyst and therefore no formal description is provided.  These Eimeria 
constitute the only records of coccidia from P. fasciatus and from any heteromyids in Wyoming. 
 

Soil Comparison Study: Germination and growth of Artemisia tridentata 
Brittany Elliott*, Dr. Hayley Lanier, Lynn Moore 

Department of Biology 
University of Wyoming at Casper 

Oral presentation 
 

INBRE                                                                                                                          Glenrock, Wyoming 
 
Artemisia tridentata, or big sagebrush, is a main component in the prairie ecosystem; it provides sustenance and 
sanctuary for countless species throughout western North America. Human impacts such as the extraction of 
crude oil, natural gas, and coal mining have been proven harmful to local populations of sagebrush. Due to 
difficulties in successful reclamation, sagebrush restoration has been the focus of many recent studies. This 
study investigates sagebrush germination and growth with respect to soil types.  We focused on two aspects; 
rate of germination and growth rate under stabilized conditions in a growth chamber and varying conditions in a 
greenhouse. Using statistical analysis of variance, we were able to determine rate of germination and make 
comparisons among three soil types: clay loam soil, loam soil, and standard potting soil which was used as a 
control. Soil texture was also studied using four levels of clay loam and sand mixtures. Germination rates were 
recorded on an on-going basis and growth rates were recorded at the end of the nine week study. This study 
highlights the importance of soil composition to the success of big sagebrush.  
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Scoring algae for algaecide resistance and first steps toward engineering H2O2 resistance in the green alga 
Chlamydomonas. 

Aaron Enriquez, Dr. Stephen Herbert, Levi Lowder, Adam Grasmick 
Department of Plant Sciences 

University of Wyoming 
Poster Presentation 

 
Wyoming EPSCoR           Laramie, WY 
 
Through the use of natural products and chemical management techniques, it can be possible to control 
contamination in large-scale cultures of algae. Different concentrations and combinations of natural products 
such as algaecides can have great effects on the growth curves of various strains of algae. Optimal 
concentrations of poisons were tested. The growth rate of Arthrospira versus exogenous H2O2 showed the I50 
value of the algaecide PAK27 to be 1.09X. The growth rate of Chlorella versus Captain XTR, a copper-based 
algaecide, showed an I50 value of approximately 14 ppm. A novel chemical management technique would be to 
engineer H2O2-resistant algae. H2O2 is harmful to organisms, and for this reason, H2O2-generating algaecides 
are effective forms of pest control. Presently, H2O2 is also toxic to desirable algae. If algae were genetically 
engineered to be resistant to H2O2, then H2O2 could be used as a pesticide that would kill all the pests that 
normally harm the desirable algae, without H2O2 harming that algae itself. PCR/DNA gel electrophoresis was 
performed in an attempt to isolate the Chlamydomonas catalase gene. Meanwhile, engineered strains with 
synthetic catalase genes have been produced and are currently being assayed for H2O2 resistance. This research 
of natural product combinations and chemical management techniques is ongoing and is showing an insight into 
potential ways of making the large-scale culturing of algae both more cost-effective and viable. 
 

The Determination of Activated Neurokinin B cells in the Arcuate Nucleus of Sheep Brains after Acute 
Salt Infusion 

Brooke Fallon, Dori Pitynski, and Donal Skinner  
Department of Neuroscience 

University of Wyoming 
Oral Presentation 

 
INBRE Fellowship Program               Jackson Hole, Wyoming 
 

Females have been going through puberty at earlier ages than has ever been reported. This research is 
focused on studying the mechanism behind this occurrence and the effects of a high salt diet on the reproductive 
axis and early onset puberty. We are examining the neurotransmitter neurokinin B, which plays a crucial role in 
reproduction and salt regulation, in the hypothalamus of the lamb brain. We have sliced, labeled, stained, and 
evaluated sections from control brains and from brains from animals infused with 5% saline prior to death. C-
fos is an early immediate gene, which appears in neurons that have recently fired. We are using 
immunohistochemistry to look for the co-localization of NKB and c-fos to see if NKB is activated after 
hypertonic salt infusion.  
 To test the specificity and validity of our antibody, we double labeled with a different, functional NKB. 
We found 100% co-localization. We have been working on enhancing the intensity of the label with antigen 
retrieval to expose more antigen binding sites. This was not effective, so we are examining other solutions. To 
test our c-fos, we chose brain slices that we know to have activated cells in a high salt environment. We did not 
see any labeling of cells in these slices, indicating our c-fos antibody is most likely dysfunctional. To solve this 
issue we will test a different c-fos antibody. 
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Mechanisms by which Transient Receptor Potential Vanilloid 1 (TRPV1) channel  
proteins inhibit obesity 

Kevin Fettel and Baskaran Thyagarajan 
School of Pharmacy, University of Wyoming, Laramie, WY 82071 

Type of presentation: Both (Oral presentation and Poster) 
 
Supporting program: EPSCoR, Honors Program                 Laramie, WY 

 
Obesity foreshadows metabolic syndrome. Our preliminary data demonstrate that capsaicin (CAP), a chief 
ingredient of chili peppers, prevented high fat diet (HFD)-induced body weight gain in mice. CAP activates 
transient receptor potential vanilloid 1 (TRPV1) proteins. However, the precise role of TRPV1 in the regulation 
of body weight gain remains to be evaluated. Here, we investigated the mRNA expression levels of TRPV1, 
nuclear transcriptional factors and adipogenic genes in the subcutaneous and brown fat pads isolated from HFD 
(± CAP)-fed wild type and TRPV1-/- mice by quantitative PCR. HFD downregulated TRPV1 mRNA and CAP-
feeding reversed this. Also, mRNA levels of peroxisome proliferator activated receptor (PPAR) α and γ were 
increased in the subcutaneous fad pads isolated from HFD+CAP-fed wild type mice compared to HFD-fed 
controls. Dietary CAP also increased the expression levels of brown fat specific genes in white adipocytes. 
Interestingly, CAP also elevated the expression of genes that trigger the molecular switch of white to brite cells. 
CAP had no effect on the mRNA levels of these genes in fat pads of TRPV1-/- mice suggesting the critical 
regulatory role of TRPV1 in obesity. We hypothesize that TRPV1 regulates nuclear transcription factors that 
modulate adipogenesis. Thus, TRPV1 activation transcriptionally regulates adipogenesis and body weight gain 
and emerges as a novel target to prevent and treat obesity.  
 

Using Microgravity Measurements to map Weathered-Zone Thickness in the Laramie Range 
Ana Garcia-Ceballos  

with W. Steven Holbrook 
Dept. of Geology and Geophysics 

University of Wyoming 
Oral Presentation 

 
EPSCoR                                                                                                                         Laramie, WY 

 
Recent studies by the geophysics team at the Wyoming Center for Environmental Hydrology and 

Geophysics (WyCEHG) have investigated the physical properties of the regolith or saprolite and its importance 
as aquifers. This new type of aquifer is also present east of Laramie, where the Sherman Granite outcrops in a 
large area that includes the Happy Jack Road, the Vedauwoo area. On top of the granite is a saprolite layer 
formed by weathering of the granite that creates porous and permeable material capable of acting as an aquifer 
storing water. The purpose of the present research is to investigate the relationship between gravity and depth of 
the saprolite as a new method to identify underground aquifers in the granite. This investigation will aid further 
characterization of the saprolite in the Happy Jack and Vedauwoo area that has been previously studied by Dr. 
Steven Holbrook using other geophysical methods such as refraction seismic and surface resistivity surveys.    

The research consists of a gravity survey along the area with a precise GPS location system for the 
gravity stations. This survey will be the base to calculate the free air anomaly. The free air anomaly correction 
will allow relating the gravity variation to the density or mass of the saprolite, as well as its depth. This 
information will help to identify areas with underground aquifer potential.  
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Anti-Fouling Surface Via Micro-Patterned Optimization 
Samuel Gates with Dr. Carl Frick 

Mechanical Engineering 
University of Wyoming 

Oral Presentation 
 

Owing to the interest in desalinization of produced and brackish waters, anti-fouling of membrane 
filtration surfaces is a growing area of research.  Specifically, it has been suggested to utilize a micro-patterned 
surface structure capable of temperature induced switchable ductility.  Application of a shape-memory polymer 
system’s inherent temperature transition can provide a solution to this problem.  Five linear polymers and four 
crosslinking polymers were tested to determine their transition temperature, onset temperature, weight percent 
water absorption.  Based on the results from these tests, a ternary polymer system consisting of 94.5wt% 9:1 
tBA relative to 2HEMA, 5wt% PEGDMA550, and 0.5wt% photo-initiator has been determined as a suitable 
material for this filtration application.  It exhibits an onset temperature of 320C, a glass transition temperature of 
51oC, water absorption of 1.44±1.8wt%, and a flat sheet static contact angle of 97.6±1.8o. 
 

Miniature Environmental Test Chamber 
Samuel Gates with Dr. Ray Fertig 

Mechanical Engineering 
University of Wyoming 

Oral Presentation 
 
Assistant Mechanical Engineering Professor at the University of Wyoming, Dr. Ray Fertig III, has 

commissioned Enviro Engineering, Inc. to build a miniature chamber to be used for controlling environmental 
variables during micro tensile testing. The chamber will operate within a temperature range of -54oC to 40oC as 
designed. Several potential solutions are in place for increasing the operating temperature range. 316L stainless 
steel will be used as the primary chamber material along with PTFE seals and Pyrogel insulation. The chamber 
materials and components have been selected to be resistant to corrosion. Cooling and heating will be achieved 
through liquid nitrogen and an immersion heater, respectively. The fluid will be circulated throughout the 
system using a blower. The chamber will maintain environmental humidity conditions through a custom 
humidifier. A check valve will be used as a means to maintain ambient pressure within the system. The heating, 
cooling, and humidification processes will be controlled via LabView and external multifunctional DAQ. 
Thermal, humidity, and pressure sensors will be placed inside the chamber. The cost of the design is within 
12% of the budget constraint of $2,000. 
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Writing About Art: Making the Unseen Seen 
Joshua Geiger  

with Diane Panozzo and Wendy Bredehoft 
Department of Communication 

University of Wyoming 
Oral Presentation 

 
Honors Program                                Casper, WY 
 
 Art is a valuable means of interpreting, describing the world and synthesizing life and experience. But it 
can be a difficult thing for many people to understand and absorb, and it is often relegated to certain places and 
certain kinds of people. Even then, seeing beyond the obvious and making meaningful connections to the world 
from the artist and the artwork can remain a challenge. This project sought to provide a new media outlet for 
talking thoughtfully and meaningfully about art using feature writing in blog posts. The goal was to create a 
space where something could be said about the artwork and the artist that added to the experience of 
understanding and appreciating art, and that could also reach and encourage a wide audience to join in. Four 
exhibitions held at the University of Wyoming Art Museum were studied and written about, and a blog, called 
WyoArt, created to showcase the finished product. The project seeks to emphasize the importance of looking at 
art and the value there is in talking about it. 
 
 
The Role of the DNA Repair Protein, Mfd, in the Development of Antibiotic Resistance in Staphylococcus 
aureus 

Margaret George* and Gabriella Shawver, Holly Anne Martin. 
Department of Life Sciences. 

Gillette College 
Poster 

 
INBRE             Gillette, WY 
 

Stationary phase mutagenesis, as known as adaptive mutagenesis, is a process where bacterial cells 
under stress accumulate mutations. With the high rate at which Staphylococcus aureus becomes resistant to 
antibiotics, it begs the questions if mechanisms established to facilitate stationary phase mutagenesis are also at 
work to promote the development of antibiotic resistance in S. aureus. The protein, Mfd, has been shown to be 
crucial to stationary phase mutagenesis in Bacillus subtilis. Mfd is involved in DNA repair such as 
transcription-coupled repair. We determined if Mfd is involved in antibiotic resistance in S. aureus as well by 
comparing antibiotic resistance rates between Mfd-proficient and Mfd-deficient S. aureus strains. First, the 
Minimum Inhibitory Concentrations (MIC) of Tetracycline and Rifampicin was determined for S. aureus. Then 
using fluctuation tests, we determined the rate of antibiotic resistance to Tetracycline and Rifampicin for the 
Mfd-proficient and Mfd-deficient S. aureus strains. Our preliminary results show that Mfd may be involved in 
antibiotic resistance development in S. aureus depending on the antibiotic. 
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An Overview of West Nile Virus in Big Horn Basin Avian Communities 
Jordan Gerlach, Russell Goff, with Eric C. Atkinson, Dr. Allen Childs, Dr. Elise Kimble, and Dr. Steve 

McAllister 
Biology Department 

Northwest College & Central Wyoming College 
Oral Presentation 

 
INBRE             Powell, WY 
 
West Nile is a virus from the family Flaviviridae, genus Flavivirus, which causes an infectious, noncontiguous, 
arthropod-borne disease (Johnson, 2001). It is not a single virus, but is a continuum of closely related viruses, 
whose pathogenicity to birds and other vertebrates varies significantly and is constantly changing. The purpose 
of this study was to find an estimated percentage of birds in the Big Horn basin that are infected with the virus. 
Birds were captured using a mist net at Northwest College in Powell WY, and at Coon’s Age Farm in Belfry 
MT. Fecal samples and cloacal/fecal swabs were taken, and the birds were banded, measured, and released. The 
fecal samples and swabs were then tested using a RAMP reader. Many of these were too turbid to read properly, 
so a dilution protocol was produced using a spectrophotometer, aiming for a transmission of 80%. The testing 
of these new diluted samples revealed four that were positive with West Nile in three different species. House 
Sparrows (Passer domesticus), American Goldfinches (Spinus tristus), and House Finches (Haemorhous 
mexicanus) all showed the presence of the West Nile antibody through the autumn and winter. We are now 
seeking corroboration of virus presence via RT-PCR testing. 
 

“Art Song Set with Text by Oliver Wendell Holmes” 
Elizabeth Gilbert, Dr. Anne Guzzo 
Departments of Music and Honors 

University of Wyoming 
Oral Presentation 

 
Departments of Music and Honors         Big Horn, WY 
 
 Writing vocal music requires considerable study to communicate effectively. Studying the words, style 
of music, and knowing the performers are vital to create lasting pieces of aural art. In this particular instance, 
words are already provided by already existing poetry. Knowing the meaning of the words and intensions 
behind them can be discovered through study of poetic structure, clear definitions, and studying the poet (in this 
case Oliver Wendell Holmes). The poetry was written during the Romantic Period in the 1800s. German Art 
Songs are exemplary examples of music of this time. Studying the harmonic structure of art songs by treasured 
composers of the time such as Schubert, Schumann, and Brahms is conducted. Since performers have already 
been selected for the music, speaking to the performers about their specific musical abilities and limits is vital to 
creating successful pieces. All of the foresaid tasks invite successful, enjoyable music to develop; studying the 
poetry, style of music, and communicating with the performers are vital steps to writing the resulting three arts 
songs for soprano, baritone, and piano. 
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Engaging, and Supporting, Families of English Language Learners in their Child’s Education 
Mary Goetz and Dr. Jenna Shim 

Department of Educational Studies 
University of Wyoming 

Oral Presentation 
 

Honors Program              Laramie, Wyoming 
 
 A common topic of interest today in education is involving parents in their child’s education. The 
purpose of this study is to connect the parents of English Language Learners to their child’s education, and 
more specifically to involve them in their child’s language development. The research began by surveying the 
ELL students’ families, to discover their areas of interests in their child’s education. These interests were then 
incorporated into the language development bags that were sent home with the students. The materials in the 
bags were based off of the content, and the common core state standards, that the students were working with in 
their classes. The content areas addressed in the language development bags included mathematics, social 
studies, and language arts. Science was also integrated into several of the mathematics and language arts mini-
lessons. The objectives of the language development bags included developing the students’ knowledge of the 
academic language in the content areas, engaging their families in this content and language learning as well, 
and providing culturally relevant materials to the students and their families. Examples of the mini-lessons that 
were sent home include the students surveying their parents about their heritage, and math games based off of 
the skills being covered in class. The students and their families worked through the materials in a bag on their 
own time and then progressed to another bag. Upon completion of a bag, the families of the students were 
surveyed on their interest in the material and their opinion on its effectiveness. The evidence from these surveys 
was then analyzed to evaluate the effectiveness of the language development bags. 
 

Characterization of Granitic Gneisses at Black Rock Mountain 
Joseph Gonzalez, Dr. B. Ronald Frost 

Department of Geology and Geophysics 
University of Wyoming 

Poster Presentation 
 

EPSCoR            Denver, CO 
 

The purpose of this project is to prepare and analyze the 3.3 Ga gneisses collected at Black Rock 
Mountain that will be able to provide insight into the formation of the province in this area.  The objective of 
this research project is to characterize previously collected granitic gneisses through a comparison of the 
mineralogy, textures, structural history, geochemical data, and zircon morphology and zonation that will 
determine if the rocks underwent similar metamorphism and deformation. If similar forms of mineralogy and 
deformation are present, then we assume that the rocks are all part of the same unit.  Methods: After plotting the 
location of the samples, thin sections were made for analysis of the mineralogy and textural relations. This 
study allowed us to distinguish different mineral assemblages in the samples and determine if the rocks had 
similar deformation texture.  Second, portions of the rock samples were powdered for geochemical analysis of 
major oxides and trace elements.  These allow for a chemical comparison of the samples.  Finally, zircon 
crystals were extracted from the rocks to look for cores of up to 3.8 Ga. This project aims to better understand 
the past of the Wyoming Province, and the geochemical differences of the Archean rocks comprising it.  It will 
provide scientists with a better understanding into the events that formed North America.   
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The Formation of Lower Oceanic Crust: Constraints from Crystallography and Rock Textures using 
Electron Backscatter Diffraction and Petrographic Analysis 

Levi Gose, Dr. Michael Cheadle 
Department of Geology and Geophysics 

University of Wyoming 
Poster 

 
Department of geology and geophysics   Monroe, WA 
 

Rock textures, such as the shape of the boundaries between crystals, the orientation of crystals and the 
degree to which they share a common orientation, place a fundamental constraint on the physical processes 
involved during the formation of rocks. Here I present measurements of the shape and the orientation of crystals 
from gabbro samples recovered from oceanic crust with the objective of using those textures to help constrain 
the physical processes involved in the formation of lower oceanic crust. The data is collected in two ways: i) A 
scanning electron microscope (SEM) is used to collect electron backscatter diffraction (EBSD) data to fully 
characterize the 3-D crystallographic texture of the samples, and ii) Standard petrographic techniques (e.g. 
tracing the shape of crystals as seen in petrographic thin sections) are used to quantify grain size, shape fabrics, 
shape preferred orientations (SPO’s), crystal size distributions (CSD’s) and clustering (spatial distribution) 
patterns. Together these data sets can be used to recognize and quantify magmatic (solidus) vs. subsolidus, 
deformation fabrics and recrystallization and grain growth processes. All of these place fundamental constraints 
on the processes involved during the formation of the lower oceanic crust, which makes up over 60% of the 
surface of the Earth. 
 
 

“Los Desaparecidos: The Story of Those Who Disappeared from Chile and Argentina” 
LeeAnn Marie Grapes with Dr. Adam Henne 

Department of Global and Area Studies 
University of Wyoming 

Oral Presentation 
 

Honors Program                                                                                                                      Casper, WY 
 

During the 1970s and 80s, military right-wing dictatorships controlled the countries of Chile and 
Argentina, where the civilian populations were subject to terror campaigns carried out by military and police 
authorities. Civil rights were stripped away, thousands were unjustly arrested and imprisoned, and fear of death 
was a daily concern. Even more disturbing, however, was the “forced disappearance” of over 3,000 Chilean and 
30,000 Argentinian citizens who were taken from their homes, forced to live in squalid conditions within 
concentration camps, tortured, and never seen again. Today, many of the officials responsible for the violations 
roam free, and the friends and family members of the victims are still left wondering what happened to their 
loved ones.  

In this project, I investigate the political and social aspects of this dark period in human history. Who 
were los desaparecidos, and why were they the victims of such horrible crimes? How have the governments of 
Chile and Argentina pursued justice? What social movements exist to seek truth and reconciliation? In 
conclusion, I compare the discourses in regards to los desaparecidos, with the objective of pinpointing the social 
and political characteristics that influence or deter healing within a society after undergoing events such as those 
that transpired in Chile and Argentina.  
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Development of a microscale method for testing selenium in acid digested whole blood, hair and nails 
using TXRF 

Samantha E. Haller, Casandra B. Kertson, Dr. Ami L Wangeline, and Dr. Zachary P. Roehrs 
Department of Biology 

Laramie County Community College 
Poster Presentation 

 
Wyoming INBRE                                                                                                         Cheyenne, WY  
 
 Selenium (Se) is a naturally occurring element that is required for normal cellular function in animals. 
However, variation in environmental levels can lead to deficiency or toxicity in resident organisms. Blood 
analysis for Se is commonly used in studying organisms in these environments. Unfortunately, current methods 
require blood volumes in excess of those tolerable to small organisms, often resulting in euthanasia of the 
animal. In this study, we developed a method to analyze Se from micro amounts (<100 μL) of blood, hair, or 
nail clippings using total reflection X-ray fluorescence spectroscopy (TXRF). The method was tested on fresh 
horse and human blood, as well as dried blood, hair and nails of previously collected mice. Our method for 
fresh blood includes dilution (1:1), desiccation and acid digestion with 500 μL of concentrated nitric acid by 
heating at 60°C for 2 hours, then 120°C for 6 hours. For dry samples, weights are taken followed by acid 
digestion as described above. The digestate is standardized using gallium and analyzed using TXRF. Our 
method was successful in mineralizing the sample, and we were able to detect Se as low as 0.2 ppm. We hope to 
further use this method to acquire and analyze micro samples from small mammals captured in seleniferous 
field sites. This would eliminate the need for euthanization required by previous methods, and would allow a 
broader range of questions to be addressed without causing permanent harm to the study subjects (e.g. mark-
recapture, population estimation). 
 

The C.S.I. Effect: How Pop Culture and Media Have Affected the Way We View the Criminal Justice 
System 

Paige Hammer, Cheryl Burnett, J.D. 
Department of Criminal Justice 

University of Wyoming 
Oral Presentation 

 
Honors Program 
 
 Crime dramas such as C.S.I. and Law and Order have invaded the lives of average Americans in recent 
decades. Crimes are depicted in such a where a reported crime is then successfully investigated with a defendant 
identified, prosecuted, convicted and sentenced all in a matter of one hour. While perhaps entertaining, are these 
shows an accurate depiction of how the American criminal justice system functions? Additionally, real crimes 
and their ensuing trials have become entertainment, as well, for the American population. Such exposure by the 
media  
 
 The purpose of this study was to investigate to what extent pop culture television shows and the media have 
influenced our view on the American criminal justice system. Are our expectations raised too high because of 
what is shown on television? 
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Human Powered Tractor 
Ethan Harris, Brandon Roberts, Charles Ogden, Matthew Burtis Mentor: Mr. Scott Morton 

Department of Mechanical Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

ME 4070             Laramie, WY 
 
Human Powered Tractor Inc. (HPT Inc.) is developing a small scale tractor powered and operated by human 
force. During September of 2013, Mr. Scott Morton approached the design team of HPT Inc. at the University 
of Wyoming to produce detailed design specifications for such a human powered vehicle. Mr. Morton’s design 
specifications included an articulated vehicle capable of towing a load of 1000 lb, operable by one or two 
people, with reversing capabilities. To reach these goals the tractor implements a single axle articulated design. 
Operators sit in a side-by-side configuration with parallel power trains. The drive train is a combination of 
bicycle, automobile, and custom parts. Significant components in this drive train are two infinitely variable gear 
boxes to provide an independent wide gear range for ease of pedaling with a large range of loads and a custom 
differential with a reversing gear. Due to the large vehicle weight, the braking system is a modified car braking 
system. Funding range for this project was capped at $5000. 
 

Hormonal regulation of Peptidylarginine Deiminase in Mammary Cells 
Isaac Hayward, Dr. Brian Cherington 

Department of Zoology and Physiology 
University of Wyoming 

Oral Presentation 
 

Senior Honors Thesis             Laramie, WY 
 

I collaborated with a group of scientists examining the influence of hormones involved in lactation on 
cultured mammary tissue from mice to learn more about the factors influencing milk production.  My particular 
research explored finding binding sites that induced expression of enzymes involved in lactation. 
Peptidylarginine deiminases (PADs) are a family of calcium-dependent enzymes that convert arginine amino 
acid residues to citrulline (citrullination) after DNA expression. The PAD catalyzed reactions result in a series 
of events that ultimately allow for the transcription of DNA and expression of proteins essential for milk 
production during lactation. There are five different isotypes of PADs (1,2,3,4,6), and, my senior project 
focuses on PAD3 expression in mammary tissues and the role of prolactin in the regulation of PAD3 levels, 
which ultimately control a series of important reactions leading to DNA expression. In my experiments, 
genomic DNA of the PAD3 promoter was truncated using restriction enzyme sites to create specific DNA 
fragments useful for experimentation. Through a series of steps, the truncated DNA segments were inserted into 
a vector, upstream of DNA transcribing for luciferase. The vector plasmid, containing PAD3 promoter DNA, 
was transfected into mouse mammary epithelial cells (CID-9 cells) and treated with prolactin. This allowed 
examination of the effect of prolactin on different areas of the PAD3 promoter in the mouse cells by measuring 
the production of luciferase. Decreased expression of luciferase indicated the DNA binding site was within the 
DNA base pairs that were lost through truncation. Thus far, four truncated segments of the PAD3 promoter 
have been cloned (-1881/+27, -657/+27, -276/+27, and -94/+27) and inserted into the luciferase vector (PGL3). 
The vector has been transfected into CID-9 cells with variable and therefore inconclusive luciferase expression. 
Continued experiments are being preformed to determine more clearly prolactin’s affects on varying lengths of 
PAD3 promoter DNA. 
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Immortalization of Bovine Dendritic Cell Clones for use in Brucella Immunology Research 
Jon Heald and Jacob Berg, Dr. Jeffrey Admavicz 

Department of Veterinary Science 
University of Wyoming 

Oral presentation 
 

INBRE                  Casper, Wyoming  
 
Dendritic cells are a key component of the mammalian immune system; effectively these cell function to link 
the innate (non-specific immune response) with the adaptive immune response.  Functionally classified as 
antigen presenting cells, dendritic cells (DC) play an important role in the pathogenesis of disease. Brucella 
abortus, the causative bacterial agent of the disease brucellosis, which poses a notable health risk to wildlife, 
livestock and humans. Infection of a host with Brucella ssp. has been shown to elicit acute disease, abortion and 
chronic infection of the immune system (macrophages and dendritic cells). The difficulty in treating brucellosis 
arises from this chronic immune system infection. How dendritic cells are involved in brucellosis pathogenesis 
is not well understood.  My project over the last semester has been to establish an immortalized dendritic cell 
line(s) that will aid in furthering understanding of brucellosis pathogenesis.    
 
 

“There’s No Shelter for Hookers”: 
Social Services Gaps and Access Barriers Among Street-Involved Women 

Misty Heil & Susan Dewey Gender and Women’s Studies 
The University of Wyoming Oral and Poster presentation  

 
Social Work, Gender and Women’s Studies, McNair, Honors, EPSCoR      Cheyenne, WY 
 
Abstract: Based upon three years of ethnographic research with approximately one hundred women engaged in 
street-based sex work and problematic substance use, this article explores women’s perceptions of and 
experiences with social services gaps and access barriers. Women identified service provision gaps with respect 
to housing, safety, mental health, employment-related skills training, and harm reduction. Yet women also 
described barriers to accessing available services as part of a totalizing and iterative process whereby restrictive 
service provision terms, previous negative experiences with service providers, criminalization, stigma, and lack 
of knowledge about available services actively discouraged them from help-seeking, even when they felt that 
they wanted or needed assistance. Findings suggest a need for further critical exploration of the complex means 
by which the state, and society more broadly, continues to absolve itself of responsibility for street-involved 
women who violate its laws and moral practices, thereby holding them responsible for their own victimization. 
Key words: Street-involved women; sex work; social services; homelessness; addiction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Wyoming Undergraduate Research Day 2014 Page 38 
 

Age and Formation of Quaternary Stream Terraces, Casper Mountain, WY 
Annette Hein with Dr Kent Sundell 

Department of Earth Sciences 
Casper College 

Oral Presentation 
 

Wyoming NASA Space Grant Consortium, WyCEHG          Casper, WY 
 
This study focused on the erosional history of several tributaries of the North Platte River near Casper, in 
central Wyoming. All these tributaries have been degrading their channels and incising into a pediment-like 
surface north of Casper Mountain to depths between 30 and 80 m. The streams have created gravel capped 
terrace sequences cut into the Cretaceous Cody Shale. Adjacent streams show little similarity between their 
terraces. Five out of the nine streams have a terrace at 10 m which has been radiocarbon dated to correspond the 
last glacial/interglacial transition. Two streams show higher terraces containing boulders from Casper Mountain 
bedrock. Glaciation and catastrophic flooding are compared through stream competence analysis as possible 
hypotheses to account for these boulders; either explanation implies a Pleistocene age and reinforces the carbon 
dating. These ages on the tributary terraces are, however, inconsistent with OSL ages obtained for North Platte 
River terraces. 
 

SAE Baja Vehicle Running Gear 
Tim Heffron, Amy Newman, Brandon Koeth, Riley Hampton 

Department of Mechanical Engineering  
University of Wyoming  

Poster Presentation  
 

Department of Mechanical Engineering           Laramie, WY 
 

SAE International has challenged mechanical engineering students to design and manufacture a robust, 
mini Baja style vehicle to compete in El Paso, Texas in April, 2014. The winner of the competition will have 
their design accepted for production by a fictitious firm. The University of Wyoming (UW) Mechanical 
Engineering (ME) Department organized an engineering team, Happy Jack Racing (HJR), to participate in this 
competition. In addition, HJR is developing an electric powertrain for a competitive alternative-power off road 
vehicle. Tecate Motorsports, comprising four undergraduate mechanical engineering students, has been tasked 
with designing and manufacturing the running gear components (steering, suspension, and braking) for both the 
2014 SAE competition Baja (HJBaja) and an electric prototype Baja (EBaja) vehicle. This design is based on 
the dimensions of the 2013 Steel Cage Baja vehicle, with most improvements addressing the front suspension 
and steering systems.  Suspension was designed with specific camber and bump steer progression as well as 
adjustability in mind. The steering system implements a custom rack and pinion with a double universal joint 
and a steering yoke. The steering and suspension systems are integrated with a custom designed spindle to 
achieve the unique geometry. The braking system includes Wilwood calipers and master cylinders, with on the 
fly front-rear bias adjustment. Each running gear component was designed to simplify the system and reduce 
component weight.  
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Wearable Mouse and Keyboard for Mobile Computing 
Andrew Hess, Dr. Stanislaw Legowski 

Department of Electrical and Computer Engineering 
University of Wyoming 

Oral and Poster Presentation 
 
Department of Electrical and Computer 
Engineering 

Jackson, WY 

  
 

Modern computers are becoming smaller, cheaper and more powerful, allowing them to become more 
common and more necessary in our day-to day and moment-to-moment lives. A number of technologies have 
arisen to take advantage of this by supplying computers that are constantly accessible, most notably Google 
Glass. Unfortunately, these technologies are often plagued by interface issues; the input devices commonly have 
severe deficiencies in portability, social acceptability, security, ease of use or data input rate. My project is a 
simple wearable input device designed to emulate a traditional mouse and keyboard by tracking certain discrete 
hand movements and converting them into signals usable by a computer. Design considerations include being 
easy to learn and to use, and being minimally encumbering when not in use. Interface devices of these sorts will 
be useful in the integration of always on personal computers into people’s lives. 
 
 

Control Glove 
Matthew Hettchen and Christopher Prosser, Dr. Stanislaw Legowski 

Department of Electrical and Computer Engineering 
University of Wyoming 

Oral & Poster Presentation 
 

Department of Electrical and Computer Engineering, NSF             Rawlins, WY
 Thermopolis, WY 
 

This project involves the creation of an input device that the user shall wear on their right hand and arm. 
Said device will measure the bend of the digits as well as the motion of the hand. It will then transmit a signal 
which corresponds to a known input wirelessly using Bluetooth technology. This signal shall be received by 
another Bluetooth device which shall interpret it accordingly. Such uses of this technology could include, but 
are not limited to: Computer input (e.g. mouse, keyboard, game controller), Human assistance (e.g. 
Interpretation of sign language, control of a wheelchair), or control of a Bluetooth controlled vehicle (i.e. an RC 
Car). 
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Engineering Red Light-Activated Guanylate Cyclase for Use in Pathogen-Host Interactions 
Jesse Hinshaw, Dr. Mark Gomelsky 
Department of Molecular Biology 

University of Wyoming 
Oral and Poster Presentation 

 
INBRE                       Kemmerer, WY 
 
 Host-pathogen studies are the method through which knowledge concerning how pathogens interact 
with their hosts is obtained. Currently many of these studies are performed by knocking-out genes in pathogens 
and then infecting mice with the genetically modified pathogen. This method of knocking-out genes is very 
imprecise though, as it is difficult to control the temporal aspects of infection such as toxin production during 
specific stages of infection. My project aims to produce a new and more effective method for studying how 
pathogens interact with hosts via creating a near infrared (NIR) light-activated enzyme that produces a 
secondary messenger, in this case the enzyme is a guanylate cyclase and the messenger is cGMP (cyclic 
guanosine mono-phosphate). The light activated portion of said enzyme is a bacteriophytochrome sensitive to 
NIR light that deeply pierces mammalian tissue.  By being able control the activation of a guanylate cyclase via 
NIR light, researchers will be able to regulate the production of cGMP and therefore expression of genes via a 
transcription activator that senses cGMP in spatially and temporally accurate manner. My project focuses on 
producing DNA encoded for such a NIR light-activated cyclase via two methods, fusion of a known guanylate 
cyclase domain to a bacteriophytochrome domain and a series of point mutations in a known adenylate cyclase 
to produce a guanylate cyclase. This project, when completed, will yield a new tool in the arsenal of researchers 
around the world hoping to develop new methods to learn about and combat pathogens. 
 

Classifying Typically-Developing Toddlers  
Using the Communication Function Classification System (CFCS) 

Ashley Hopkin with Dr. Mary Jo Cooley Hidecker 
Division of Communication Disorders 

University of Wyoming 
Poster Presentation 

  
McNair Scholars Program            Greybull, WY 
 
The CFCS (www.cfcs.us) consists of five levels of communication performance with familiar and unfamiliar 
partners, from Level I (most functional) to Level V (least functional). In pilot data of 32 children, ages 24-to-
60-months, communication performances of children older than 31 months were generally classified as CFCS 
Level I. However, the relationship between CFCS levels and age needs further study. The purpose of the study 
is to use the CFCS to determine at what age 90% of typically developing toddlers consistently communicate at 
Level I and to compare those results to the Focus on the Outcomes of Communication Under Six (FOCUS). The 
objective of this study is to determine the age range and FOCUS outcomes of typically-developing toddlers for 
each CFCS Level. Methods: Two researchers will observe 30 to 60 toddlers, between 12-and-42-months-old, 
interact with familiar and unfamiliar communication partners (e.g., parents, siblings, teachers, peers). The 
observation will last approximately 30 minutes, with each research team member individually noting the child’s 
CFCS classification at five minute intervals. Familiar communication partners will also complete the FOCUS to 
quantify real-world changes in children’s communication. If both CFCS researchers did not classify a child's 
communication as a CFCS Level I, the researchers will re-observe the child at one month intervals. 
Significance: This research will expand the number of children observed by including a younger sample and 
adding the FOCUS information. Speech-language pathologists may use this information to determine if a 
toddler or preschooler is making typical communication progress and when to intervene.  
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Migratory Patterns and Nutritional Health Analysis of the Hill Street Skeletons 
Brian Horlick-Cruz, Rick Weathermon 

Anthropology Department 
University of Wyoming 

Oral Presentation 
 

Anthropology                                                                                                          Manassas, Virginia 
  
 In the late 1980’s, three Euro-American skeletons were found during the construction of Hill Street in 
Riverton, Wyoming.  Following a brief initial examination, the remains were catalogued and stored in the 
University of Wyoming Human Remains Repository.  Recently, I was given access to the skeletons for 
bioarchaeological analysis, with the focus on stable isotope analysis of inorganic carbonates (δ13C and δ18O).  
Analysis of δ13C by mass spectrometry can provide information on an individual’s overall diet, while 
examination of remains at the gross level can be telling of nutritional health.  In addition, δ18O in remains also 
retains the oxygen signatures of the groundwater that an individual consumed during their lifetime.  Because 
groundwater sources have geographically varying oxygen signatures, it is possible to determine the general 
geographic region that the remains came from and whether or not the individual moved significant distances in 
his or her life.  In order to do this, inorganic carbonate samples were taken from ribs (which regenerate 
approximately every ten years) and tooth enamel from molars (which finish forming approximately within the 
first ten years of life).  By comparing the δ13C and δ18O ratios of the enamel and rib samples from each 
individual, I will be able to determine whether or not they migrated to Northwestern Wyoming from elsewhere. 
 
 

Ryan Park VFD Website 
Chris Howe, Shelby Piche, and Jeff Lang with Dr. Ruben Gamboa 

Department of Computer Science 
University of Wyoming 

Oral Presentation 
 

Department of Computer Science         Rawlins, WY 
             Rawlins, WY 
             Laramie, WY 
 
 This website is designed to be informative, interactive and to establish and streamline communications 
in a simple manner within the department as well as with the public. To accomplish this we have implemented a 
secure user interface for the members to use with access to information based on user roles. By integrating 
components of the Incident Information System website, inciweb.org, members will have relevant information 
consolidated in one place. 
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Identification of Eimeria from Terrapene carolina triunguis 
Christopher Hudson, Dr. Dagmara-Motriuk Smith, Dr. Scott Seville and Dr. Chris McAllister 

University of Wyoming at Casper 
Department of Zoology and Physiology 

Poster Presentation 
 

WY INBRE               Casper, WY 
 
 Eimeria are microscopic parasites that can infect a diverse spectrum of vertebrate animal hosts. Eimeria 
parasites belong to the phylum Apicomplexa and the class Conoidasida.  In this study we attempted to identify 
the Eimeria species found in box turtle Terrapene carolina triunguis samples collected in Arkansas and 
Oklahoma. So far 36 eimerian oocysts from 2 individuals were examined. Slides for microscopy were prepared 
and examined using Olympus microscope at 1,250 X magnification. The size of Eimeria oocysts was measured 
using cellSens software and the internal characteristics were noted. Oocysts were found to be ellipsoidal or 
round and measured 18.90 X 16.19 μm with a thin double wall and oocyst residuum present. Polar granules 
were present in 33% of oocysts (12/36) but micropyles were absent. The sporocysts were elongated and 
measured 10.52 x 5.31 μm with a stieda body present.  Analysis of published literature suggested that the 
Eimeria found in T. c. triunguis was similar to Eimeria ornata reported by McAllister and Upton (1989) who 
studied Terrapene ornata ornata. Eimeria identified in T. c. triunguis was determined to be similar in shape, 
size and it contained similar internal structures. McAllister and Upton (1989) reported that a third of their 
samples possessed polar granules. However McAllister and Upton observed only a single wall but most of our 
samples have two extremely thin walls though some appeared to have only one wall. Further analysis of the 
remaining nine samples will allow for more accurate determination of the Eimeria species. 
 

Analytical Modeling of the Force-Displacement Behavior of Reinforced Autoclaved Aerated Concrete 
Lintels and Validation Using Experimental Methods 

Elizabeth Hungerford, Dr. Jennifer Tanner 
Department of Civil and Architectural Engineering 

University of Wyoming 
Oral Presentation 

 
EPSCoR Honors                Gillette, Wyoming 
 

Autoclaved Aerated Concrete (AAC) is a lightweight, cellular concrete. It is precast and used in 
structural applications. Excellent thermal and fire resistance are advantages to the innovative material. AAC 
was introduced to the US market in the 1990’s. Design provisions for AAC masonry were introduced in the 
Masonry Design Code in 2005. These codes do not reference experimental testing of reinforced, grouted AAC 
lintels.  

Previous research has been completed at the University of Wyoming under Dr. Jennifer Tanner 
Eisenhauer regarding strength testing of reinforced autoclaved aerated concrete lintels. This research was 
continued under Dr. Tanner’s advisement. This research further investigated and analyzed the performance of 
lightly reinforced, grouted AAC lintels in these testing procedures against current design codes. Moment-
curvature analysis was performed, and using these relationships, an analytical model was developed. The model 
predicted displacements at yield and at ultimate strain in the steel. This model can be used to predict the 
behavior of reinforced, grouted AAC lintels.  
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Wheelchair Mounted Robotic Arm and Wrist/Arm Support for Tremor Patients 
Kyle Hurley, Graham Barrett and Casey Brauchie, Mr. Scott Morton and Dr. Steven Barrett 

Department of Mechanical Engineering 
University of Wyoming 

Oral and Poster Presentation 
 
College of Engineering and Applied Science                           Cody, WY 
               Laramie, WY 
                                Casper, WY 
 

Statistics from 2011 show that approximately 12.1 % of the United States population lived with 
disabilities of varying types and severity. Some of these individuals, who have limited or no control of arm or 
head movement, use wheelchairs equipped with communication devices to control their environment. Such 
devices are typically mounted on a fixed arm in a position that obstructs the line of sight of a user when 
navigating their wheelchair. A user-controlled, single-axis, rotary robotic arm, which moves a communication 
device in and out of a user’s line of sight, has been designed and will be installed on a Quantum Q6 Edge 
wheelchair to be used by an individual. Disabilities, such as tremors, affect an individual’s ability to perform 
fine motor tasks, such as using touchscreen tablet devices. A wrist/arm support has been designed to assist in 
the operation of such touchscreen devices by reducing the frequency and amplitude of the tremor. Both projects 
were completed by a group of undergraduate Mechanical Engineering students from the University of 
Wyoming. Funding for this project is provided by NSF-BME-RAPD Grant 0962380. 

 
Relief of Swarm Inhibition in Myxococcus xanthus 

Tetiana Hutchison, Arup Dey and Dr. Daniel Wall 
Molecular Biology Department 

University of Wyoming 
Poster 

 
INBRE                                      Laramie, WY 
 
M. xanthus possesses two motility systems that control gliding motility, namely S- and A-motility. Cells use 
these motility systems to socially interact with their siblings. Interestingly, we discovered when motile are 
mixed with isogenic nonmotile cells, e.g. strain DK8601, motile cells are inhibited from moving. This process is 
called swarm inhibition. In prior work we identified two key players – TraA and TraB involved in swarm 
inhibition [1]. To better understand how this cell-cell interaction works, our objective here was to identify 
additional mutants to test if other proteins are involved in this process. Both spontaneous and U.V. induced 
mutants were isolated in motile cells that showed a relief of swarm inhibition. Here, our experimental design 
was to spot motile cells with nonmotile cells in an equal ratio and put on an agar plate to see if any mutants, 
either spontaneous or U.V. induced, showed relief of inhibition. Motile cells or flares that “brokeout” from the 
spots were carefully streaked out to isolate individual colonies and those cells were retested for relief of swarm 
inhibition. Once we confirmed their phenotype, an extra copy of the traA and traB genes were transformed into 
the mutant strains to test for complementation if the new mutations were in the traA or traB or different genes. 
The resulting transformed colonies were verified for their kanamycin resistance and retested for relief of swarm 
inhibition. From these experiments four positive mutants (swarm relief) were found out and sent for whole 
genome sequencing to identify the new gene(s) involved in this process. In contrast, 12 mutants were 
complemented by the traA plasmid. The identification of new players or genes will help give us a better 
mechanistic understanding of how cell-cell signaling regulates swarming behavior in M. xanthus. 
 
1. Pathak, D.T. Wei, X. Bucuvalas, A. Haft, D.H. Gerloff, D.L. Wall, D. 2012.Cell contact dependent outer membrane exchange in 

myxobacteria: genetic determinants and mechanism. PLoS Genetics. 2012 Apr; 8(4): e1002626. 
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The Influence of Processing Parameters on Carbon-Epoxy Composite Microstructure and Strength  
Abigail Huyler, Dr. Ray Stuart Fertig III 
Department of Mechanical Engineering 

University of Wyoming 
Oral and Poster Presentation 

 
Variations in carbon-epoxy composite microstructure make it difficult to correctly predict 

composite strength. Reducing the amount of composite mass resulting from over-engineering practices will lead 
to large cost savings in aerospace, automotive, military, and other applications. The research goal of this project 
was to investigate correlations between strength properties of a carbon-epoxy composite and its microstructure 
by fabricating micro-tensile samples, conducting strength testing, and characterizing the microstructure using 
microscopy and digital image analysis. Varying fabrication techniques resulted in predictable microstructural 
variation, and connections were made between the fabrication procedure, the resulting microstructure, and the 
strength properties of the composite.  
 
 

Putting current and future water availability in a historical context:  Examining the last 11,000 years 
from a NE US lake 

Keith Ingledew with Bryan Shuman, PhD and Jeremiah Marsicek 
Department of Geology & Geophysics 

University of Wyoming 
Poster Presentation 

 
McNair Scholars Program                Casper, WY 
 
 The availability of freshwater as climate continues to change is of great concern to land and water 
resource managers, crop production, and the well being of society as a whole.  It is important to put current and 
future moisture availability into a long-term context because understanding what caused water availability to 
change in the past can help inform what will drive its abundance in the future. The Holocene (past 11,700 years) 
is an ideal time frame over which to study moisture availability because the climate over this interglacial period 
was not that unlike the climate of today.  To generate records of moisture availability, we collect sedimentary 
sequences from Kettle Lake bottoms at several locations deemed likely to contain buried shorelines upon 
examining ground-penetrating radar (GPR) profiles of the lake’s subsurface. Next, we generate loss-on-ignition 
(LOI) data to corroborate the existence of buried shorelines, and radiocarbon date them to determine the timing 
of high or low water levels over the lake’s history.  This processed information will provide us with a 
comprehensive history of the water level at a site we will study in the northeastern United States.  
Understanding how moisture availability varied in the past due to changes in climate is important to our 
understanding of current and future water availability.  
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Wertz Field Studies: Miscible Flooding & Production 
Beau Jackson, Tyson Hertz, Dylan Hadley, John Tatarnic, Xuanda Wu and Dr. Brian Towler 

Department of Petroleum Engineering 
University of Wyoming 

Oral Presentation 
 

Department of Petroleum Engineering          Laramie, Wy 
 
This presentation researches and analyses the implementation and production phases of introducing Miscible 
CO2 flooding to the Wertz Tensleep Field located in central Wyoming.  Many research studies have focused on 
these types of enhanced recovery methods in the past.  However, there is a discrepancy in the data that has been 
acquired from the current producer and what is presented by the Wyoming Oil and Gas Commission.   
This paper and presentation addresses the following key question: What data source is more accurate in 
determining the miscible injection and production rates from the 1980’s to present day?  Using a graphical 
approach to identify potential discrepancies followed by an analytical analysis of the production trends; this 
research will lead to managing and interpreting the correct field data on an easy to use program installed at the 
University of Wyoming.  This study includes in depth field history, development, geology along with extensive 
Enhanced Oil Recovery CO2 Screening Analysis.   
As of late, discussions pertaining to the health and safety of the public and environment, along with the ethics 
pertaining to these issues are of upmost importance.  This study invites a discussion about these concerns, along 
with identification of the engineered devices installed to contain the hydrocarbons, ensure material longevity 
and most importantly enable and preserve public and environmental safety and trust.    
 
 

Target Tracking Camera System for Mobile Robot 
Trevor James, Dr. Stanislaw Legowski and Dr. Suresh Muknahallipatna 

Department of Electrical and Computer Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

Volpi and Cupal Senior Design Fund 
Robotics Research Group,  Department of Electrical Engineering     Laramie, WY  
 
 Target tracking, traffic monitoring, medical imaging, and security and surveillance applications often 
require following moving objects.   Video tracking can be a time consuming process due to the amount of data 
that is contained in video as well as the complex algorithms required to accurately identify a target.  By 
implementing target identification capabilities to an autonomous mobile robot platform, tasks such as inspection 
of objects for damage,  obstacle avoidance, security surveillance and others can be performed without direct 
human monitoring or control.   
 As a proof of concept, my senior design project aims to integrate video capabilities and image 
processing to an existing mobile robot platform and communicate that information to a pan and tilt camera 
controller.  The controller will then pan and tilt the camera to maintain the object of interest in the center of the 
frame.   The controller will then feedback positional information to the robot, which could be used in making 
additional control decisions such as steering, 3D world mapping, and more.    The design of the controller 
system is such that it can be simply integrated with any system capable of performing the video processing such 
as a computer, or other mobile device.   Video processing performance capabilities are compared between the 
NI-sbRIO9632 (the brains of the robot) and the PC. Different image processing techniques are explored and 
suggestions for further research and development are presented. 
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Water Quality in the Plains and Prairie Pothole Region 
Sierra Jech, Dr. Melanie Murphy 

Ecosystem Science and Management 
University of Wyoming 

Oral Presentation 
 

EPSCoR                  Cody, WY  
 
 The Plains and Prairie Pothole Region (PPPR) is an important ecosystem that is both agriculturally 
productive and integral to North American waterfowl production. While these ecosystem services are the focus 
of most conservation efforts in the region, conversion of potholes to cropland threatens water availability and 
quality, with broad implications for wetland-dependent species, including humans. Characterizing these effects 
is complicated, due to high variability in climate and land-use across the region. This project links wetland 
water quality to land use across the entire PPPR. Using amphibians as a bioindicator as well as common water 
quality parameters, we produced a basic characterization of the PPPR’s water quality, biota, human use and the 
associated variability. The results of this study contribute to future research of the PPPR in the Murphy Lab 
specifically. More generally, these results inform managers of the complexity of the PPPR and provide a better 
understanding of how to quantify water quality and its effects in PPPR wetland systems.  
 
 
The Comparative Performance and Analysis of the Emotional Development of Musical Theater, Opera, 

and Art Song Characters 
Pamela Jensik, Dr. Nicole Lamartine 

Department of Music 
University of Wyoming 

Oral Presentation 
 

Honors Program                                                        Sheridan, Wyoming 
 
 For collegiate singers, song recitals challenge technicality, artistry, emotional vulnerability, musicality, 
and versatility. Within the course of a recital, the successful singer should possess a range of characters 
distinguishable in the audience’s perspective. The major downfall for any recital is emotional disconnection 
with the repertoire. For this creative project, I analyzed, performed, and compared the emotional development 
of five songs (art songs, musical theater and opera solos and duets) from my senior vocal performance recital in 
order to determine what was needed to create distinct, realistic, emotional characters that accurately embodied 
the meaning of the text or libretto. This project specifically focused on the poetic analysis of the text, it’s 
relationship to the composer’s dynamic and musical expressions, and the thorough development of subtext. 
Once the subtext is determined, the emotion of the character can then be implemented within the performance. 
These artistic choices were also based on composers’ compositional styles, synopses, historical studies of 
musical time periods, and knowledge of music theory and score study. Emotional development is accomplished 
once the musical character possesses its own thoughts. Implementing this technique could possibly attract a 
greater audience due to an increase in emotional connection between singer and audience members.  
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Cysteine Detection 
Breiana Johnson with Milan Balaz 

Chemistry 
University of Wyoming 

Oral with PowerPoint slides 
 

INBRE                Lander, WY 
 
Detection for these experiments is based on a probe made with cysteine complexed to Hg2+ ions and Zinc(II)-
pyridylporphyrin-conjugated octadeoxythymidine (ZnPorT8). The experiment focuses on gaining high 
selectivity and high sensitivity at a low cost. Therefore we used UV absorbance spectra and fluorescence 
spectra to determine levels of cysteine. After Hg2+ binds ZnPorT8, both absorbance and fluorescence are 
quenched. Due to competitive binding, cysteine will remove Hg2+ from the ZnPorT8 complex. This is caused by 
increased affinity of Hg2+ to the thiol located on cysteine than the functional groups of thymine or porphyrin. 
By removing the Hg2+, addition of cysteine allows the intensity of both spectra to gradually increase. Therefore, 
cysteine works as an ideal probe with high sensitivity and selectivity.  
 
 

Efficiency in Public Health Care within the Top European Countries and the United States 
Breiana Johnson with Conxita Domènech 

Modern Languages 
University of Wyoming 

Oral with PowerPoint slides 
 

Honors Program               Lander, WY 
 
According to the World Health Report for 2000, France and Spain are ranked first and seventh respectively for 
overall health care performance. In addition, both countries maintain the highest life expectancies. The United 
States ranks at number one for responsiveness but lacks other fundamental elements to stand within the top ten 
for overall performance. While overall health care performance describes a summation of many feathers, this 
paper will compare public European and American health care through the role of the nurse and involvement of 
the body within primary care and gynecology practices. Next, the paper will demonstrate what works best in 
order to hypothesize what constitutes and efficient and promising new health care system. 
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“New Literacies in Elementary Education” 
Shelby Jorgensen, Dr. Tao Han 

Elementary Education  
University of Wyoming- Casper 

Oral Presentation  
 
Honors Program                     Casper, Wyoming 

 
New Literacies in education have become more widely accepted since the late 90’s. By using and 

incorporating 21st century technology into the classroom as supported by the New London Group (1996) 
students are able to relate to the content that is being taught. The idea and implementation of New Literacies in 
the classroom uses digital resources in the classroom in a greater way. Through using tools that are online, 
messaging, sms, phones, and extended language students can learn at a faster rate and retain information in a 
greater way than traditional instruction. New literacies can also help with cultural, linguistic, and demographic 
diversity in the classroom. (New London Group, 1996).   

Specifically, this study has been designed for third or fourth graders over the course of 5 days. Students 
explore multicultural literature and multicultural informational texts. Through a series of web-based activities 
students are able to be actively involved in learning about the Korean culture. By exploring the Korean culture 
as this study does it helps aid with understanding diversity of individuals in the world we live. It is also 
designed to aid with introducing different text types that Common Core state standards push students to use in 
intermediate elementary school.  The ultimate goal is to introduce students to diversity, teach literacy in a 
student centered approach, and tie in standards that push instruction in education.  
 
 

Localization and Path-Finding for a Quad-Copter 
Christian Kaan, Dr. Stanislaw Legowski 

Department of Electrical and Computer Engineering  
University of Wyoming 

Oral and Poster Presentation 
 

Volpi and Cupal Senior Design Fund                    Rock Springs, WY 
Wyoming NASA Space Grant Fall Senior Design Fellowship 
 
 When working with robots, a big thing to consider is whether or not the robot knows about its 
surroundings. This could mean a few things, such as knowing what the actual environment looks like 
(mapping), where in that environment it is (localization), and how to be able to navigate that environment (path-
finding). These are very important to know or else the robot might just run into a wall and never fulfill its 
purpose. In this project, I have explored how to solve the ideas of localization and path-finding using a quad-
copter. The map of the environment is supplied to the quad-copter. The quad-copter will use probability to 
predict where it is in the environment using the map provided and distance measurements taken as well as the 
movements that it makes. Once it has a probable location, it will then be able to find a path to a goal that has 
been set up and land itself there. The only sort of input that will be needed from the user will be to provide a 
proper map of the environment to the quad-copter, and the rest will be completely autonomous.  
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Analysis of Volatile Metabolites during Phage-Bacteria Infection via Gas Chromatography/Mass 
Spectrometry 

Lambert Kabwar (student) and Franco Basile (faculty mentor) 
Department of Chemistry 
University of Wyoming 

Oral Presentation 
 
Honors Program      Kinshasa, DR Congo 
 
There are currently no methods for the rapid and specific analysis of potential biological weapons in a field 
setting. While not yet tested, solid-phase microextraction (SPME) coupled with field-portable mass 
spectrometry (MS) provide a strong platform to rapidly sample, analyze and specifically detect these possible 
threats. This project involves the development of a method based on the production of volatile metabolites 
during the infection of a bacterial species with a specific phage. Lytic bacteriophages infect cells and cause 
them to rupture, releasing intracellular metabolites not otherwise externally detectable. Given that bacterial taxa 
produce a variety of metabolites, it is hypothesized that the introduction of a phage mixture to bacteria can be 
used for fast and accurate identification using the bacterial-infection-specific volatile metabolite fingerprint.  
Working with Escherichia coli and Lactococcus lactis as bacterial model systems, we sample the headspace of 
both infected and non-infected cultures using SPME, then use gas chromatography/mass spectrometry (GC/MS) 
to analyze the metabolites present. Current work is aimed at detecting differences in the metabolites produced 
under different infection states. Viability of this approach will lead to future work applying this method for the 
detection of human bacterial pathogens, such as Bacillus anthracis (anthrax). 
 
 

An analysis of leaf morphological markers in Brassica rapa 
Sam Kacmarsky, Dr. Brent Ewers, Marc Brock, and Rob Baker 

Department of Botany 
University of Wyoming 

Oral Presentation 
 

Honors Department           Windsor,CO 
 
 Leaf morphometrics looks at leaf morphological features and attempts to establish a relationship 
between them.  Such markers include leaf length and area, as well as vein width and area.  Some of these 
markers, such as area, have a direct impact on photosynthesis, while others, such as vein width and number, 
impact the leaf by supplying the materials necessary for growth.  If these markers are correlated, they could 
provide a clear selection target for the increase of leaf efficiency.  The goal of my project was to determine 
relationships between leaf morphological markers.  To accomplish this, I measured seven morphological 
markers of the scanned leaves of 43 inbred lines of Brassica rapa.  I found clear correlations between maximum 
width of the main vein and the length of the leaf, as well as slight positive correlations between total length of 
the leaf and the total number of secondary veins.  These results make sense, since a larger number of transport 
components would be required to produce more leaf tissue.  Interestingly, while the collective group of 
genotypes showed a positive trend for these pairings, some individual genotypes did not exhibit a similar 
correlation.  This could indicate that certain gene combinations allow some genotypes to better supply their 
leaves than other genotypes.  If this is true, such genes would be the target of selection and improvement of 
plant growth. 
 
 
 
 
 



Wyoming Undergraduate Research Day 2014 Page 50 
 

European Union Integration and Its Struggle to Gain Women's Support 
Tiffany Kautzsch, Dr. Stephanie Anderson 

Political Science Department 
University of Wyoming 

Oral and Poster Presentation 
 

Honors Program, Political Science & International Relations     Big Piney, WY 
 

The 2010 EU strategy for equality between women and men is unlikely to increase women’s support for 
the European integration project.  For decades, women have been skeptical of the European Union and tended 
to oppose its treaties in referenda.  Although the EU considers its policies and its conception of citizenship 
gender-neutral -- or even pro-woman, they are not because the policies have been devised by men, handed down 
by diktat, and structured under neo-liberal values. As a result, and unintentionally, the EU alienates women.  
The authors evaluate forty years worth of EU booklets, brochures, Web sites, social media, and EU promotional 
videos with the aim of increasing women’s support for the EU and analyze the message in their marketing.  
Using Eurobarometer polls, the authors assess any change in women’s support for the EU.  Rather than using a 
campaign strategy exhorting women to behave in a certain way, the authors suggest a grassroots, agenda setting 
approach to encourage women to participate in politics – a primary concern among women according to 
Eurobarometer.   Otherwise, a significant proportion of women will remain ‘invisible’ to the EU – until the next 
referendum when they vote “no”. 
 
 

Wing in the Wind: Assessing the Impact of Small Scale Wind Power Development on the Song Birds of 
Northwest College—Tier 1 

Macy Kenney with Eric C. Atkinson 
Biology Department 
Poster Presentation 

 
INBRE Cody, WY 
  
 
 Wind turbines can be a significant source of avian mortality, especially during times of bird migration 
from Winter to Summer. The goal of this study was to gather baseline data regarding primarily passerine and 
other avian specie abundance and distribution on and adjacent to the Northwest College campus as the college 
has recently erected a single 14 meter high horizontal wind turbine with a sweep of 4 meters located at the Paul 
Stock Agriculture (Ag.) Pavilion approximately 1.5 miles north of central campus. To discover this, I employed 
three 10-minute point count methods from 0700 – 0800 MDT five times a week, excluding weekends. One 
point count location is at the NNW corner of the Hinckley Library, while the other was located at the SSE 
corner of the Frisby building, and the last located in an adjacent field near the wind turbine at the Paul Stock 
Ag. Pavilion. To help me recognize bird calls, songs, and visual sightings, I used the 1.8 version of The Sibley 
eGuide to the Birds of North America, an electronic version of David Allen Sibley’s classic bird guide. Bird 
abundance and diversity was highest at the Paul Stock Ag. Pavilion.  
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Kindergarten Math Learning Application 
Prashantreddy Keshireddy, Ajit Pariyar and Ariel Nounawon, Dr. Ruben Gamboa 

Department of Computer Science 
University of Wyoming 

Oral Presentation 
 

Department of Computer Science         Mumbai, India 
Dharan, Nepal 

Cotonou, Benin 
 

It is a web based game application to help kids learn to count, add, and subtract numbers from 1-20. This 
application will help children learn simple mathematics by representing the lessons in a fun way. Level one, the 
easiest, will teach counting by having the user catch falling objects in a container and correctly choose the 
number of objects they caught. Level two, the medium difficulty, will teach adding by having the user place 
objects to save something and then correctly choose what number of objects were used. Level three, the hardest 
difficulty, will teach subtraction by showing a number of balls on the screen and having the user count the 
number of balls before and after some of them fall off of the screen. 
 
 

Bentonite Plug Laboratory Testing 
Anita Khannikova, Blake Fossen, John Jeffress, William Thomas, Keith Herring 

Dr. Brian Towler 
Petroleum Engineering 
University of Wyoming 

Oral Presentation 
 
Petroleum Engineering Department         Laramie, WY 
 
Research the viability of using hydraulically pressed Bentonite to plug and abandon existing oil and gas wells.  
Testing procedures are designed to simulate down hole conditions and to investigate the integrity of Bentonite 
plugs.  A brief background and history will be given on traditional procedures of plugging and abandoning 
wells in comparison to the use of Bentonite plugs.  Recorded pressure data will be presented to show that 
Bentonite plugging is a viable alternative in plug and abandonment procedures. Modifications to laboratory 
equipment and the experiment will be discussed in order to optimize research potential.   
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Improved Aiming Device for an M203 Grenade Launcher 
Anita Khannikova and Dr. Brian Towler 
Department of Petroleum Engineering 

University of Wyoming 
Oral Presentation 

 
Honors Program           Laramie, WY 

 
Research the viability of using hydraulically pressed Bentonite to plug and abandon existing oil and gas wells.  
Testing procedures are designed to simulate down hole conditions and to investigate the integrity of Bentonite 
plugs.  A brief background and history will be given on traditional procedures of plugging and abandoning 
wells in comparison to the use of Bentonite plugs.  Recorded pressure data will be presented to show that 
Bentonite plugging is a viable alternative in plug and abandonment procedures. Modifications to laboratory 
equipment and the experiment will be discussed in order to optimize research potential.   
 
 
 
Identification of potential targets for viral antisense mRNA based therapeutics through the development 

of a T4 bacteriophage expression library 
Amanda Kinley with Dr. John Willford and Rachel Watson 

Microbiology & Molecular Biology 
University of Wyoming 

Oral Presentation 
 

INBRE and Honors Program            Jackson, WY 
 
Acquiring a viral infection at this point in time means playing a waiting game. It is a sentence to illness that 
runs its course and often cannot be treated. The few treatments that do exist are very limited and their efficacy is 
often situational. Currently researchers are developing tools to actively treat viral infections by inhibiting 
translation of mRNA and therefore interfering with viral replication.  One problem with current RNA 
interference techniques is expense in defining therapeutic targets. This research may be the first step towards 
providing a cost effective model for finding targets to be used in active viral therapeutics. We successfully 
developed a plasmid expression library using a model system with T4K10 bacteriophage. This expression 
library allows us to target random, unknown sequences. We have been screening the transformants and hope to 
find some inhibition of viral replication. One transformant, pEMuT 39 has altered morphology and could have 
the inhibition characteristics we are looking for. Plasmid prep results for this transformant will be shared in the 
final report.  If our research is successful we will provide a preliminary research design for new active viral 
therapeutics. 
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United Way ServiceSpark 
Brad Kovach, James Wiggins, Thomas Wolf and Dr. Ruben Gamboa 

Department of Computer Science 
University of Wyoming 

Oral Presentation 
 
Department of Computer Science     Afton, WY 
 Casper, WY 
 Cheyenne, WY 
  
 The United Way serves as a community hub for volunteering opportunities in and around Albany 
County. At the moment, no centralized service exists to facilitate both those who wish to volunteer and those 
who wish to provide volunteer opportunities for Albany County volunteers. The goal of our project is to 
facilitate both of these needs in a web application. Our application aims to meet the needs of three main user 
types: volunteers, those who want to create volunteer opportunities, and those who want to track the volunteer 
hours of people in their organization. This project will involve storing all event information, keeping time for 
individual events, and ensuring that pertinent data is available to all user types.  
 
 

Role of Natural Killer Cells in Adaptive Immunity to Toxoplasma gondii 
Ryan Krempels with Dr. Jason Gigley 

Department of Molecular Biology 
University of Wyoming 

Poster 
 

Department of Molecular Biology          Cheyenne, WY  
 
 Toxoplasma gondii is a very prevalent parasite that the CDC estimates infects up to 60% of Americans. 
Most of these people do not know they are infected because, with a normally functioning immune system, there 
are rarely symptoms. However in immunocompromised individuals such as; HIV and AIDS patients, pregnant 
women, and people with certain cancers, T. gondii can cause toxoplasmic encephalitis. One of the body’s first 
lines of defense against infectious diseases are Natural Killer (NK) cells. These cells provide an innate immune 
response to invading pathogens, however, there is evidence that they also play a role in memory immunity. Our 
project has been focused on exploring the role that NK cells play in the adaptive response to T. gondii. Our 
results have shown that the presence of NK cells provides significantly improved survival after a second 
challenge from T. gondii.     
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“The Winning Strategy: The Business Strategy Game” 
Elijah Kruse and Jamie Fegler 

With Grant Lindstrom 
Business Administration and Management 

Oral and Poster Presentation 
 

University Honors Program                                      Deadwood, SD                  
                         Riverton, WY 
 
 Corporate strategy is constantly evolving in the 21st Century and with the rapid development of 
technology many companies are struggling to keep ahead of the competition. Strategies are formed at different 
levels that include corporate, business, functional, and operational levels. Each of these levels ask different 
questions of the business and every level must work together to form a successful strategy. The Business 
Strategy Game (bsg-online.com) is a simulation in which students form a complex corporate strategy and 
compete against other students in a realistic business scenario. The simulation requires each student team to 
form strategies at the corporate, business, functional, and operational levels in a fictional global footwear 
industry.  
 Once a strategy has been formed the team must be vigilant and adaptive in order to develop their 
company’s competitive advantage and adapt to a changing market environment. The decisions that a team must 
make vary from operational decisions such as the materials used to construct their footwear to business level 
decisions such as wholesale and internet footwear prices. Our strategy focuses on differentiating our company 
from others by providing a high quality product at a premium price point.  
 

Impedance Spectroscopy of Shale at Low Frequency 
Wendi Kuang 

Faculty mentor: Lamia Goual  
Department of Chemical and Petroleum Engineering 

University of Wyoming 
Oral Presentation 

 
EPSCoR    Yangzhou, China 

 
Oil Shale is an important resource in Wyoming and the US that has not been fully exploited. Nearly 60% of 

the world’s oil shale resources reside in Wyoming, Colorado, and Utah. They are 1.5 times larger than current 
worldwide proven petroleum reserves. The US Geological Survey (USGS) estimates that the Green River 
formation contains the world's largest deposits of oil shale, about 3 trillion barrels of oil, and about half of this 
may be recoverable depending on available technology (USGS, 2013). Thus, being able to extract the vast 
amount of oil locked within this formation can help the US meet its future oil demands and become energy 
independent. 

Electromagnetic (EM) heating technologies can be used to recovery shale oil. The effective use of EM 
methods requires an understanding of the parameters that affect the ability of kerogen to absorb EM energy. 
With the development of technology, impedance spectroscopy becomes more and more important because of its 
fast and nondestructive dielectric measurement merit. The majority of existing studies focused on a relatively 
high frequency. This research analyzes the low-frequency response of shale and the extracted kerogen. One of 
the most important advantages of considering smaller frequencies is that more information on the electrical 
conductivity of the sample can be extracted. In this research, dielectric relaxation measurements on two 
different shale samples are performed by impedance spectroscopy in the low-frequency range of 40-5×106 Hz. 
The data are analyzed within the formalism of complex impedance. 
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Cloud forest studies of mating and defensive behaviors of the parasitoid wasp, Napo townsendi Shaw 
(Hymenoptera: Braconidae: Euphorinae) (part 2) 

Andy Kulikowski II1, with Delina Dority1, Dr. Will Robinson2, Dr. Scott Shaw3 
Department of Zoology and Physiology, University of Wyoming1, Department of Biology Casper College2, 

Department of Ecosystem Science, University of Wyoming3 
Oral presentation 

 
NSF Research Opportunity Award                       Atascadero, CA 

 
Ritualized staging grounds called leks are used by sexually competing males of various species. Lekking 
behavior differs from other forms of aggregate sexual competition in that female choice is absolute and not 
dictated by resources conferred by males. Lekking has been studied extensively in vertebrates but is less 
understood in insects, particularly in the parasitoid wasp family Braconidae. Over the course of two field 
seasons in the cloud forest of Ecuador we observed facultative lekking in the recently described species of 
braconid wasp Napo townsendi. Both solitary and aggregated males employed a stereotypical calling behavior, 
apparently wafting sex pheromone to attract mates. Aggregated males also used this behavior in conspecific 
agonistic displays, often leading to physical altercation. While female wasps were attracted to and mated with 
displaying singletons, we also observed females making choices among aggregated males. Details of agonistic 
behavior within leks, female choice, and mating are described.  
 
 
 

Tracing the origins of high altitude adaptation in deer mice using species distribution modeling 
Andy Kulikowski II with Dr. Hayley Lanier 

Department of Zoology and Physiology 
University of Wyoming 

Oral presentation 
 

INBRE Program                  Atascadero, CA 
 

Strong environmental pressures often give rise to convergent evolution among populations. However, not all 
shared traits can be attributed to convergence. When a novel trait is observed repeatedly within modern 
populations, the question arises as to what type of evolutionary mechanism is responsible. High altitude 
populations of deer mice, Peromyscus maniculatus, show a greater oxygen affinity in their hemoglobin than 
their lowland relatives. These molecular adaptations may have occurred several times during the evolution of P. 
maniculatus, suggesting strong selection on hemoglobin. To fully understand whether these adaptions represent 
recurrent ecologically-mediated selection or are the result of shared history among high-altitude populations, we 
developed a geographic framework for how this species has moved over time using species distribution models 
(SDMs). We created SDM models using comprehensive P. maniculatus occurrence data and 19 BioClim 
environmental layers to determine the likely extent of suitable habitat for each major clade. We then project 
these models into the Last Glacial Maximum (21 kya), to determine if past population connectivity can explain 
current population hemoglobin adaptation. These data show that population movements over the last 21 kya 
have played an important role in shaping genetic novelty in modern P. maniculatus adaptation.     
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Responses of American Kestrels (Falco sparverius) to increased availability of nest sites 
Deo Lachman and Dr. Scott Newbold 

Department of Natural Sciences, Biology Program 
Sheridan College 

Sheridan, WY 
Poster Presentation 

 
Abstract:  The American Kestrel (Falco sparverius) is a small falcon occupying a wide range of habitats 
throughout the Americas.  Although kestrels are quite ubiquitous, long-term monitoring suggests kestrel 
populations may be in decline.  As a possible species conservation strategy, this study investigated whether 
placement of nest boxes in different habitat types conferred different fitness benefits.  Nest boxes (n = 8 total) 
where installed in riparian and prairie habitats in March 2013 and breeding phenology of occupying kestrels 
was recorded from April to August 2013.  Population density surveys were conducted before (2012) and after 
(2013) box installation.  We expected higher rates of kestrel occupancy and productivity in riparian habitats, 
which harbor a greater number of perches and nesting sites, and perhaps a greater diversity of prey types.  Two 
boxes were occupied, one each in the riparian and pasture, with pasture birds hatching and fledging nearly 1 
month earlier than riparian birds.  Snakes were more common prey items in pasture areas compared to riparian 
areas.  Also, predator threats appeared greater in the riparian zone based on encounters with magpies and 
raccoons.  Population surveys indicated increased densities of kestrels from 2012 to 2013, with greater relative 
increases in pasture habitats following box installation.  There was insufficient data to evaluate our hypothesis; 
nonetheless, there do seem to be differences in various metrics between riparian and pasture habitats that 
warrant further study.  In addition, we were able to provide viable artificial nesting sites that allow researchers 
to accurately collect pertinent data in a noninvasive manner.  
 

SAE Baja/EORV Frame and Body Panel Design 
Lyle Lack, Andrew Pauli, Todd Hueckstaedt, and Jake Ogden, Dr. Robert Erikson 

Department of Mechanical Engineering 
University of Wyoming  

Oral and Poster Presentation 
 
Department of Mechanical Engineering    Casper, WY 

Douglas, WY 
Rock Springs, WY 

Idaho Falls, ID 
  
Snowy Range Race Engineering (SRRE) designed an adaptable frame for use in two off road vehicles. The first 
vehicle is an internal combustion engine mini-baja for competing in the SAE 2014 Baja Competition. The 
second vehicle is an electric mini-baja designed as a commercial recreational vehicle. Design specifications 
were created and a project approach was determined, then modeling and testing were conducted to analyze 
frame design features. The two vehicle frames have been designed for safety, weight reduction, and adaptability 
between the two different powertrains. Key design features include suspension attachment brackets, roll cage 
cross-members, component attachment methods, and vehicle panels. The SAE race vehicle was funded by the 
University of Wyoming Mechanical Engineering Department while the electric powertrain was funded by Z4 
Energy Systems. 
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A Two-Year Serosurvey of a Rural Population for West Nile Virus IgG and IgM Antibodies 
Rachel Lamb1, Tyler Graham1, Russell Goff1, Shelby Shearer1, Tetiana Hutchison1, Roderick Printz1, Kelli 

Niemeyer1, Josh Graham1, Seth Hosking1, Steven McAllister1, and Scott Seville2, 
1Central Wyoming College and the 2University of Wyoming at Casper Center  

Oral and Poster 
 

INBRE             Riverton, WY 
 
Background and Objective: West Nile virus (WNV) is an RNA arbovirus in the family Flaviviridae. Most 
human infections are asymptomatic with less than one percent of patients exhibiting severe symptoms including 
encephalitis, paralysis, and death. To test the hypothesis that the recent decline in WNV cases in Fremont 
County is correlated to widespread exposure, serosurveys were conducted for two years.  Methods: Serum 
samples were drawn and tested for the presence of WNV  IgG and IgM antibodies using Enzyme Linked 
Immunosorbant Assays. The presence of high titers of IgG antibodies is indicative of past exposures; IgM 
indicates more recent exposure. Results: In 2011, of 85 subjects 16.5% (95% CI: 8.9%-24.1%) were positive 
for IgG and 9.4% (95% CI: 3.2%-15.6%) were for IgM. In 2012, 95 subjects were tested. 10.5% (95% CI: 
4.34%-16.66%) were positive for IgG and 5.3% (95% CI: 0.8%- 9.8%) for IgM. Discussions and Conclusions: 
These results indicate that most residents of Fremont County have been exposed to WNV and the recent decline 
in cases is not correlated to widespread exposure. This research was supported by a grant from the National 
Center for Research Resources (5P20RR016474-12) and the National Institute of General Medical Sciences (8 
P20 GM103432-12) divisions of the National Institutes of Health. 
 
 

Non-Invasive Power Consumption Analyzer for Individual Breakers 
Michael Lancaster and Ben LaRose, Stanislaw Legowski 

Department of Electrical and Computer Engineering 
University of Wyoming  

Oral and Poster Presentation 
 
Volpi and Cupal Senior Design Fund                   Smoot, WY 

Colorado Springs, CO 
 

 The Non-Invasive Power Consumption Analyzer for Individual Breakers (NIPCAIB) is an instrument 
used to measure the power consumed by a building at the level of each individual breaker.  The (NIPCAIB) is 
connected inside the breaker box of a building, to the wires that feed the lights and outlets of different areas of 
the building.  It samples the current and voltage without having to disconnect the wires making the (NIPCAIB) 
a non-invasive measurement device.  The power is measured over the space of a week or a month and 
information about the power is stored on an SD card.  That information is then transferred to a computer where 
the data can be represented in different charts and graphs.  The graphs will display the power consumption of 
individual circuit breakers and the average consumption with respect to the time of day.  The (NIPCAIB) 
provides a way to identity where power is being consumed on a more specific level.  It can be used for many 
different interests, some of which are to recognize ways to decrease power consumption of a building, and to 
recognize ways to lessen the power consumed during peak demand hours.   
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Controversies surrounding the introduction of Bt Brinjal in India 
Monika Leininger1, Mariah Strike2, Travis Brammer3, with Ramesh Sivanpillai4 

1. Department of Social Work, 2. Department of International Studies, 3. Department of Business, and 4. 
Department of Botany 

University of Wyoming, Laramie, WY 
 
UW Environment and Natural Resources             Casper, WY 

Pinedale, WY 
Sterling, CO 

 
One way to increase crop yield is to reduce the losses due to pest infestation and diseases. Growing Genetically 
Modified (GM) crops is promoted as one of the ways to increase crop yield by minimizing losses. Disease or 
pest resistant genes from animals are introduced into commonly grown crops thereby increasing their resistance 
to pest infestations and hence increasing the yield. One such GM crop that is being considered for introduction 
in India is Bt Brinjal or eggplant, which could increase crop yield and also help increase profit margins for the 
farmers. However, introduction of animal-based genetic material into plants raises strong resistance from 
various sectors of the population due to a variety of reasons. Opponents of Bt Brinjal or other GM crops warn 
potential side effects such as allergies in humans, pesticide resistance in plants leading to increased chemical 
use, loss of biodiversity, damage to non-targeted crops through genetic drift, and ethical issues. Our research 
focuses on the controversies associated with the introduction of Bt Brinjal in India. 
 
 

Effect of Surface Roughness and Fiber-Volume Fraction Variation on Strain Measurements 
David Leonhardt, Dr. Ray Fertig III 

Department of Mechanical Engineering 
University of Wyoming 

Poster Presentation 
 

Wyoming EPSCoR                                                                               Thermopolis, WY 
 
 Variability in material properties is a well-known difficulty encountered when dealing with carbon fiber 
reinforced polymer (CFRP) composites and is of interest to the Fertig Research Group. Digital image 
correlation (DIC) is used by the group in order to measure 2-D strain fields on the surface of CFRP specimens. 
In the course of testing, strain bands, areas with higher or lower strain than expected, were observed. This 
project focused on possible explanations for this observation. Two possible causes were analyzed using finite 
element analysis (FEA) techniques. The effect of both thickness variation and variations in fiber-volume 
fraction (FVF) in the specimen were examined. Data on the degree of variation of both thickness and FVF in 
various specimens were obtained by use of a ROMER measurement device and computer analysis of images 
obtained through digital microscopy, respectively. Analyzing FEA models built using the gathered data yielded 
similar results in both cases. Both models exhibited strain bands very similar to those obtained using DIC. 
These results represent a step toward understanding the effects of minor variation in both thickness and FVF on 
strain, and therefore stress, in CFRPs.  
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Tackling Health Disparities on the Wind River Indian Reservation 
Lex Leonhardt, Dr. Christine Porter 

Department of Kinesiology and Health Promotion 
University of Wyoming 

Oral Presentation 
 
Honors Program                        Riverton, WY 
 
 The Wind River Indian Reservation in central Wyoming is home to glaring health disparities, and as an 
individual that was raised near the reservation, my concern has led me to aim my efforts towards reducing such 
disparities.  Specific data localized to the Wind River Indian Reservation is surprisingly hard to come by, and 
research on severe health disparities is quite sparse. Therefore, I hope to gather all current data available, 
establishing a baseline level of statistics about chronic disease and life expectancy on the reservation. While this 
compilation of data will not change the current situation on the reservation, it will develop a good starting point 
for health professionals, inspiring action of those looking to tackle health disparities. I will draw on available 
literature, primary information from Wind River organizations, and my personal experience to illustrate the 
following; the history of the Wind River Indian Reservation and how historical trauma has contributed to gross 
health disparities, documentation of the current state of community health on the Wind River Indian 
Reservation, and review promising strategies that are currently a success on the reservation and other 
intervention programs that have worked on different reservations. This project is crucial because it is the first 
step of intervention on the reservation, something that is greatly needed by the Native American people 
suffering from chronic disease.  
 

Benefits of Logic Models and Infographics in the 
Creation and Evaluation of Public Health Programs 

Kristen Lessard; Beth Young, MS 
Department of Kinesiology and Health Promotion 

University of Wyoming 
Poster Presentation 

 
Department of Kinesiology and Health Promotion             Chugiak, AK 
 
The development of public health programs can become tedious in that they require arduous planning in the 
discovery of realistic goals and strategies. The purpose of this project was to participate in unique procedural 
steps aimed at developing the framework for an effective public health program. A hypothetical model was 
generated to address the issue of the widespread dependence on prescription drugs in the United States. A 
strategy to combat this prevalence included preventive programs endorsing exercise as a means to decrease 
worsening symptoms, where often prescriptions are then needed for the treatment of orthopedic pain, obesity 
and associated diseases, and worsening mental illness. A logic model was developed in an effort to map out the 
groundwork necessary to define and direct a program. Furthermore, an infographic was designed to visually 
show the value and need for the program. Using an objective discovery process, a key problem was identified 
and a program was built around the need using goals, strategies, and tactics. An objective was first produced, 
which consists of specific measurable goals that can realistically be attained. To further support the project, 
concise strategies and tactics were identified to reach the objective. The use of an infographic visually displays 
the facts surrounding the topic area and provides a compelling educational tool. The organization and 
breakdown of realistic goals, strategies and tactics creates a clear and concise method to successfully start and 
implement a public health program and the infographic helps describe program value. 
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Dissolution and Precipitation Reactions between the Madison Limestone and Supercritical 𝐂𝐎𝟐: 
Implications for Carbon Capture and Storage in Southwest Wyoming 

Steven Levesque, Dr. John Kaszuba 
Department of Geology and Geophysics 

University of Wyoming 
Oral Presentation 

 
Department of Geology and Geophysics        Ellington, CT 
 
 As part of an ongoing research program to address anthropogenic emissions of CO2, the University of 
Wyoming has identified the Rock Springs Uplift (RSU) of southwest Wyoming as a suitable CO2 storage 
reservoir. The focus of this study is to investigate mineral dissolution/precipitation reactions between the 
Madison Limestone and saline formation water after injection of supercritical CO2. The stratigraphic section of 
interest is a dolomite packstone composed of fine-grained Mg-dolomite rhombohedrals. Experiments reacted 
samples of Madison Limestone from a well drilled on the RSU (12,350 foot interval) with formation water 
(ionic strength = 1.644 M) under reservoir conditions (100 ˚C, 345 bars) for 14 days. Analysis of minerals using 
optical microscopy and X-Ray Diffraction (XRD) determined the extent of mineral precipitation and 
dissolution. XRD results show no distinct change in mineralogy. However, observations through optical 
microscopy reveal rounded dolomite edges, an observation not seen on the unreacted limestone. Reacted brine 
samples were withdrawn from the ongoing experiment and are being analyzed for changes in cation and anion 
concentrations using an ICP-OES and ion chromatograph. The results of the experiment conclude that minor 
dolomite dissolution does take place in the Madison Limestone storage reservoir with the injection of 
supercritical CO2. 
 
 

Natural Gas Chemical Looping 500 MW Power Plant Design 
Valeriya Litvinova, Daniel Debroy, Nasser Alhajri, Esjae Eiden, Moises Vazquez, John Myers 

Chemical Engineering 
University of Wyoming 

Oral Presentation 
 

EPSCoR           Laramie, Wyoming 
 
The combustion of fossil fuels to produce energy is a human activity that leads to a large amount of CO2 

emissions. Consequently, carbon dioxide levels in the atmosphere have increased. Many advanced 
technological processes and practices have been developed to capture and store CO2 to reduce the amount of it 
being liberated into the atmosphere, thus reducing its impact on global warming. Chemical Looping 
Combustion is a process that allows electricity generation without generating any CO2 emissions. A 500 MW 
power plant fueled by natural gas has been designed. This project consists of three different parts: a Chemical 
Looping Combustion segment, a carbon dioxide capturing mechanism, and an electricity generation process. 
The process requires a natural gas feed rate of 84,000 lb/hr with a price of $6.9 per 1000 ft3. The project’s 
internal rate of return was determined to be 36.0% and it was calculated by considering the CO2 and electricity 
sales, which were determined to be around $485 million per year. To be a beneficial supplier to Wyoming, 
Colorado and Utah this plant will be located between Green River and Rock Springs because it is near several 
natural gas pipelines and the Green River as a source of water. 
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Organic Carbon Storage in Seminoe Reservoir 
Leslie Logan, Brandon McElroy 

Geology and Geophysics 
University of Wyoming 

Oral Presentation 
 

EPSCoR                  Centennial, CO 
 

An accurate representation of the carbon cycle is a useful tool for scientists trying to understand and 
predict effects of climate change; however, one aspect that is not well represented is the role of inland waters in 
global carbon cycling. The primary goal of my research is to determine the rate of organic carbon accumulation 
in the sediments of Seminoe Reservoir, Wyoming. I compare organic carbon accumulation to sedimentation 
rates and develop a relationship between organic carbon content and median grain size in sediment samples. To 
accomplish this, sediment was sampled by trenching, augering, coring and collecting water-column suspended 
sediment. Analyses of sediment samples were used in conjunction with hydrologic surveys and available 
environmental data collected since the North Platte River was impounded to illustrate patterns by which 
sediment and organic carbon have accumulated in the reservoir. Organic content and isotope values were 
determined for samples at various locations and depths along the direction of transport in the reservoir at the 
University of Wyoming Stable Isotope Facility using an isotope ratio mass spectrometer connected to an 
elemental analyzer. My results show that rates of organic carbon accumulation in Seminoe are similar to rates in 
humid, temperate lakes. They also show a positive correlation between mud content of a sample and total 
organic carbon. Connections made to hypothesize a relationship between sedimentation rate, sediment age, and 
organic carbon accumulation can be used to help understand organic carbon accumulation in Seminoe Reservoir 
as well as in other reservoirs.  
 

The Conservation and Preparation of "Dinny" the Edmontosaurus 
Mitchell W. Lukens, Kelli C. Trujillo 

Department of Geology and Geophysics 
University of Wyoming 

Oral Presentation 
 

University of Wyoming Geological Museum , Honors             Only, TN 
  

In 1947, Dr. P.O. McGrew collected an Edmontosaurus from near Lusk, Wyoming for display in the 
University of Wyoming's Geological Museum. At the time of discovery, the crew named this duck-billed 
dinosaur "Dinny." This dinosaur was brought back to Laramie, where his head and tail were prepared for 
display. Sixty-six years later, Dinny's skeleton needed attention in the lab.  

Dinny’s bones, some prepared and the rest un-prepared, needed conservation to stabilize the bones for 
the future. This stabilization involved the removal of the old adhesives and consolidants used on the prepared 
bones and replacement with modern archival-type glues and consolidants. With this research, a new chemical 
technique using oxalic acid was developed to remove the old plaster of Paris present on the bones as both an 
adhesive and gap-filler. 

With this project, each bone received its own set of preparation notes for future reference as to the 
consolidants and methods used. Each bone then received its own specimen number to update their place in the 
current fossil vertebrate collections database. 

Overall, this research is significant as it shows the modern need for the re-evaluation and preparation of 
museum collections and for the recognition of the past. These bones not only represent an animal that died 
sixty-eight million years ago, but also a cultural history to the men and women of paleontology of the past one 
hundred years.  
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Miniature Environmental Chamber 
Gabriel Maestas, Samuel Gates, Nicholas Turner, and David Veinbergs, Dr. Ray Fertig III 

Department of Mechanical Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

Departement of Mechanical Engineering                       Green River, WY 
                                    Saratoga WY 
                              Centennial, CO 

             Grand Rapids, MI 
Assistant Mechanical Engineering Professor at the University of Wyoming, Dr. Ray Fertig III, has 
commissioned Enviro Engineering, Inc. to build a miniature chamber to be used for controlling environmental 
variables during micro compressive testing. The chamber will operate within a temperature range of -150oC to 
250oC. 316L stainless steel is the primary chamber material along with PTFE seals and Pyrogel insulation. The 
chamber materials and components are resistant to corrosion. Cooling and heating will be achieved through 
liquid nitrogen and an immersion heater. The fluid is circulated throughout the system using a blower. The 
chamber will maintain environmental humidity conditions through a custom humidifier. A check valve 
maintains ambient pressure within the system. A second check valve prevents the system from operating in 
vacuum. The heating, cooling, and humidification processes will be controlled via LabView and an external 
multifunctional DAQ. Temperature and humidity sensors will be placed inside the chamber. The cost of the 
design exceeds the $2,250.00 budget by 10%. 
 

Storing 40 000 Acre-Feet of Water in the Hams Fork Valley 
Samantha Marquard, Dr. Fred Ogden 

Department of Civil Engineering 
University of Wyoming 

Oral Presentation 
 

Supporting Program: Honors Program              Casper, Wyoming 
 
Due to frequent reported water shortages, additional water storage is necessary in the Hams Fork 
Valley/Kemmerer area in Wyoming.  Irrigators, industries, and residents in the area require this additional water 
for agriculture, drinking, and cooling.  An additional 40 000 acre-feet of stored water would meet this 
increasing demand.  A pipeline extending from Fontenelle Reservoir in the Green River Basin to the Kemmerer 
area could transport the needed water, while a new dam in the Hams Fork Valley would store this water until it 
is needed.  This project contains the design of the proposed pipeline and resulting reservoir.  The pipeline 
design involves hydraulic design, material selection, and cost analysis.  The reservoir has been designed to hold 
the water transported by this pipeline design.  However, as precipitation creates additional runoff that could 
overflow the reservoir, spillways have been designed to withstand the possible maximum flood of the 
reservoir’s surrounding watershed without overtopping the dam itself.  This design also includes hydraulic and 
cost analysis.  From these designs, a reservoir could be constructed to provide the Hams Fork Valley with 
needed additional water to support its growing agriculture and industry. 
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Investigation into the coccidia (Apicomplexa: Eimeriidae) within captive snakes of the genus Boiga (cat 
snakes) 

Jessica L. Marsh, Dr. Ami L. Wangeline, and Dr. Zachary P. Roehrs 
Department of Biology 

Laramie County Community College 
  Poster Presentation  
 
Department of Biology    Cheyenne, WY 
 

Coccidia (Apicomplexa: Eimeriidae) are protozoan intestinal parasites that infect vertebrates around the 
world.  However, little is known about the coccidia that infect reptiles and there is the potential finding many 
species unknown to science.  Currently, there are 33 recognized snake species in the genus Boiga (cat snakes; 
Colubridae: Colubrinae) and to date, only one species of coccidia (Caryospora kalimantanensis) has been 
described infecting a captive Boiga dendrophila.  In this study, fecal samples collected from 4 captive species 
of Boiga (B. cyanea, B. dendrophila, B. irregularis, B. nigriceps), 1 Gonyosoma oxycephalum, and 1 Gyalopion 
canum housed at the University of Northern Colorado, Greeley, CO were examined for potential infection with 
coccidia.  After standard flotation, samples were examined using Nomarski interference-contrast optics light 
microscopy at 1,250x magnification.  To date 10 of 19 individuals have been examined, with no oocysts found 
in these species.  The lack of infection could be because this is a healthy captive population of snakes that are 
not infected with coccidia.  However, coccidia have been found in other seemingly healthy captive populations 
and infections can be intermittent even in non-captive individuals so we cannot rule out the possibility of 
coccidia within this population until all samples have been examined. 
 

Why Physical, Social, and Psychological Effects Matter in the Success of Prosthetics 
Theresa Martin 

With Amy Navratil 
Zoology and Physiology 
University of Wyoming 

Oral Presentation 
 
Honors Program       Worland, WY 
 

Prosthetics were first recorded in ancient Egypt; since that time prostheses have significantly evolved 
and their use continues to rise due to the availability and advances to the field of prosthetics.  Although a patient 
may receive a prosthesis for various reasons the purpose is to replace the missing limb and restore lost function.  
Advancements in technology such as microprocessors, nerve interfaces, and new bio materials have greatly 
impacted prosthetics by improving the make, appearance, and function.  Prosthetics started as a place holder for 
the missing limb to provide stability and spiritual wholeness, now patients are able to grab, bend, and even feel 
using their prosthetic limb.  Prostheses have positive outcomes by allowing patients to interact and participate in 
normal, everyday activities with less restriction.  Despite the positive outcomes prostheses are often 
accompanied by negative repercussions.  Due to the rise in use and new technology, patients expect more from 
their prosthesis.  Patients may experience social and psychological effects of a requiring a prosthetic limb.  
Isolation can specifically affect a patient’s social life.  This can change their meaning in society and may 
negatively impact the success or use of the prosthesis.  Psychological complications such as difficulty coping, 
mental health, and body image may also influence the success of a prosthetic.  Physical complications plague 
prosthetic limbs and range from skin irritation to prosthetic loosening.  These effects, combined with causation 
and rehabilitation, influences the overall success of the prosthesis.  While there have been significant advances 
in the field of prosthetics in aiding physical limitation, it is important not to overlook the social and 
psychological implications for the patient.  
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Synthesis of Molybdenum Carbide for Proton Exchange Membrane Fuel Cells 
Bridger Martin, Dr. Dongmei Li 

Department of Chemical Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

EPSCoR                Casper, Wy 
 
 As the world’s technologies advance, so does its need for energy.  With alternative forms of energy 
becoming more popular, fuel cell technology has become a broad field to explore cleaner, safer energy.  Proton 
Exchange Membrane Fuel Cells (PEMFCs) use hydrogen and oxygen gas as fuel to produce electricity with 
only water as a byproduct.  With efficiencies typically between 60 and 80 percent, compared to less than 40 
percent efficiency in today’s commercial methods, PEMFCs are an extremely attractive alternative for both 
mobile and stationary application.  However, the problem with PEMFCs is that they use a platinum catalyst to 
facilitate the reactions and therefore, are extremely expensive.  One alternative is to use another, cheaper, 
catalyst to produce the cells. This project focuses on the synthesis of pure molybdenum carbide as a potential 
replacement for platinum, severely decreasing the cost and increasing the availability of PEMFCs.  The 
molybdenum carbide is made using a salt flux transport mechanism under extremely high heat, with carbon, 
molybdenum, and simple salts being the only materials used.  The purity is extremely important, as impurities 
decrease the effectiveness of the catalyst.  This pure molybdenum carbide is then applied to test membranes and 
monitored for performance.  With advancements in fuel cell technology, molybdenum carbide has the potential 
to make PEMFCs and clean energy a common reality. 
 

Evaluating the Distribution of Sediments in the Seminoe Reservoir Delta, Wyoming. 
Evan Martin, Dr. Brandon McElroy 

Department of Geology and Geophysics 
University of Wyoming 

Oral Presentation 
 

Wyoming NASA Space Grant Consortium         Woodridge, IL 
 
Seminoe Reservoir, which is located in south-central Wyoming, was dammed and began collecting water from 
the North Platte River in 1939. Since its creation, a delta has formed at the mouth of the North Platte. 
Throughout the year, water levels in the reservoir fluctuate roughly 20 feet. This is due to factors such as 
agricultural water consumption and seasonal variability of water influx brought to the reservoir by the North 
Platte River. These large and frequent variations in reservoir depths have created a dynamic depositional 
environment throughout the length of the delta, leading to a complex distribution of sediments in the delta. In 
order to explain the spatial distribution, several types of data are collected and analyzed. Modern and historical 
flow conditions in the North Platte River are used in combination with the analysis of sediments collected from 
the delta, in order to better understand the distribution of sediments in the delta. Analyzing the behavior and 
formation of this man made modern delta will help sedimentologists understand the history and evolution of 
other deltas around the world.  
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Plant Responses to Light Independent of Photosynthesis Part 2: Effects of Luminous Flux on 
Quantification of Photoreceptors and Morphological Traits in a Non-Photosynthetic Plant 

Sean McCrackin, Dr. Steven Miller 
Department of Botany 

University of Wyoming 
Oral Presentation 

EPSCoR            Laramie, WY 
 

Plant survival is highly dependent on their ability to react to their light environment.  They do so mainly 
by production and regulation of photoreceptors/pigments that effect metabolic pathways and development.  
However it is unknown how achlorophyllous plants respond to various light wavelengths independent of 
photosynthesis.  A group of plants known as mycoheterotrophs do not utilize sunlight for energy as they obtain 
carbon and nutrients through association with fungi. The mycoheterotroph Pterospora andromedea is one of the 
largest and perhaps most highly pigmented non-photosynthetic plants.   Pterospora andromedea was used in 
this study to investigate the development and concentration of pigments independent of photosynthesis. 
Specifically, P. andromedea was studied in situ under light treatments designed to completely eliminate 
wavelengths of light corresponding to blue, green, or red colors.  Leaf bract and flower capsule tissues were 
collected and morphological traits scored at five key developmental stages, including: emergence, flower 
formation, elongation, capsule formation and seed production. Pigments were extracted from the tissue using 
acetone and acidified methanol techniques, and pigment concentration analyzed with a spectrophotometer. The 
photosynthetic pigment chlorophyll was produced; enhanced production of chlorophyll α and β as well as 
anthocyanins was seen in both green and red light eliminating treatments. A 1:2 ratio of chlorophyll α:β 
remained constant for every light treatment and test year.  Concentrations of anthocyanins increased throughout 
all collections in all test groups.  The light treatments had no significant effect on any measured morphological 
traits. Results indicate that like other non-photosynthetic plants P. andromedea maintains trace amounts of 
chlorophyll α and β, but not enough to be considered photosynthetically active. Light intensity was shown to 
stimulate production of pigments. Possibly for non-photosynthetic functions, such as protection from UV 
degradation or perhaps pigment production remains a vestigial response to light. Treatments in which green or 
red light were eliminated showed elevated pigment production of all measured pigments, indicating that the 
presence of these corresponding wavelengths have an inhibitory effect when photosynthesis is inactive. This 
study provides the first evidence of responses to light in non-photosynthetic mycoheterotrophic plants and 
suggests a potential factor influencing those responses. 
 
Manufacturing of Fiber-Reinforced, Fiberglass Resin Infused Composites for Wind Energy Applications 

Timothy McMaster   David Walrath 
Mechanical Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

 EPSCoR                           Heath Springs, South Carolina 
 
 Fiber-reinforced composites are an interesting class of materials that are seeing more use in mechanical 
engineering applications due to their many attractive characteristics. Their high stiffness and low density make them a 
practical replacement for many steels and aluminums in design criteria since these materials, although very stiff, have a 
much higher density. This quality makes composites very attractive for wind energy applications in which lower density 
(mass) corresponds too much higher energy conversion efficiencies, hence why most commercial wind turbine blades in 
use today are comprised of fiberglass. Fiberglass is one of the cheapest composite fabrics available and has moderate 
strength. It is weaker than other composite fabrics such as carbon and kevlar, but its lower cost can offset this discrepancy. 
The primary goals of this research involved using the composites manufacturing technique know as SCRIMP or Seemann 
Composites Resin Infusion Molding Process to manufacture simple fiber-reinforced, fiberglass shapes and then constant 
cross-section fiberglass airfoils. The airfoil sections were made using a complete or full internal mold to determine if this 
approach produced comparable parts to those made in industry.  
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Interpretation of the album “Foul” by Fox & Hound 

Michael Meier with Dr. Mark Peterson 
Business Marketing 

University of Wyoming 
Oral with some musical presentation as well 

 
Honors, Business Marketing                                  Cheyenne, WY 
 
 Fox & Hound’s album, “Foul” was released in August of 2013 with high hopes and high expectations. 
The five songs included in this EP release vary in style and composition. From start to finish, this collection of 
songs tells a story, per each song, and as an album as a whole. Finding the key themes, metaphors, and imagery 
is key in understanding the meaning and significance of each aspect of the album. A rich mixture of harmonies, 
instruments and syncopation entices thought and reflection; while also surrounding the listener with relaxing 
tones and melodies. This third album released by Fox & Hound shows improvement, promise and motivation 
for more successful music production.   
 
 
 
 

The Relationship between Dental Variation and Diet in the Order Carnivora 
Kimberly Menke with Dr. Steven Buskirk 

Department of Zoology 
University of Wyoming 

Oral Presentation 
 

Honors Program           Evanston, WY 
 
After millions of years of evolution, body size in the order Carnivora varies from a100-gram least weasel 
(Mustela nivalis) to an 800-kilogram polar bear (Ursus maritimus).  A common feature in this order is a pair of 
shearing teeth known as the carnassial pair.  This pair of teeth is comprised of the fourth upper premolar and the 
first lower molar and forms a scissor-like structure that is used to tear apart meat and contributes to the 
classification "Carnivora:" "eaters of flesh".  Some species on this order are carnivorous and get sustenance only 
from meat, while others are omnivorous and incorporate insects and vegetation in their diet.  The panda 
(Ailuropoda melanoleuca) is the only species in the order doesn't incorporate meat into its diet, a stark contrast 
to its name.  With the large variation in diet, there is no surprise that there is parallel variation in dentition 
including morphology in the carnassial pair that allows species to grind or tear their food, a consequence of 
millions of years of evolution.  Data on diet breadth and species trophic level was found in PanTHERIA data 
files while diet categories and dental formulas were found in scientific articles.  Using the University of 
Wyoming's mammalian research collection, I was able to collect and incorporate my own data in this analysis.  I 
took measurements from varied species within the collection and measured multiple skulls of each species in 
order to include replication.  The measurements I took included the length of the skull and tooth row, height, 
length, and width of the canines and the last pre-carnassial, and the length and width of the first post-carnassial. 
For the teeth in the carnassial pair, in addition to height and total length, I also took the length of the blade as 
defined by Blaire Van Valkenburgh in a previous study.  Using the previously listed information, I am able to 
compare the variation in dentition based on phylogeny and diet. 
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Cathedral Home for Children (CHC) Form Portal 
Reed Miller and Richard Sankey, Ruben A Gamboa 

Department of Computer Science  
University of Wyoming 

Oral Presentation 
 
Department of Computer Science                                                                                               Afton, WY 

Bayard, NE 
 
 The CHC Form Portal allows for "Web based" tracking of "physical holds" that are preformed from time 
to time on their clients.  The employees that do the holds will go to the secure CHC Web Portal and input the 
required fields. Once input is done they are able to retrieve or modify their forms at any later date.  The portal 
also allows for easy reporting via its ability to export their existing forms or run custom reports including visual 
graphs and raw statistics. 
 
 

Learning of novel coordination patterns is information mode specific and vision dominates 
Todd Mirich1, Qin Zhu1, Andrew D. Wilson2, Geoffrey P. Bingham3 

1. Kinesiology and Health, University of Wyoming / 2.Leeds Metropolitan University / 3. Indiana 
University 
Poster Presentation 

    
EPSCoR Undergraduate Research Fellowship                    Loveland, Colorado 
  
Previous research shows that novel coordination patterns (90° relative phase) can be learned with haptic or 
visual information. However, it remains unknown how the two types of information interact independent of 
testing mode. 20 participants in their 20’s performed a bimanual coordination task, moving two joysticks.  
Participants were initially tested in performing a novel coordination pattern (90°) with and without visual 
information about the motion of the hands. In the following training period, half of the participants were trained 
with both haptic and visual motion information, where the motion of the hands was represented by two dots 
moving across a computer screen, and the dots changed color when the 90°coordination was produced within an 
error band; the other half of participants were trained with haptic information only, where a single static dot was 
presented on the screen and the dot changed color when the 90°coordination pattern was produced within an 
error band. There were 10 training sessions completed in 5 separate days (2 sessions of 12 trials per day). 
Participants were then retested on two separate days performing 90° with and without the presence of visual 
motion information. As revealed by our dependent measure (proportion of time on task), participants who 
received training with visual information improved 90°coordination significantly only when tested with visual 
motion information available. They showed no improvement when tested without the visual motion 
information, thus exhibiting visual dependency.  They learned a strictly visual task. However, participants who 
received training with haptic information only showed the same amount of improvement in performing 90° 
coordination in tests with and without visual motion information. Presumably, they learned a strictly haptic task 
and then ignored visual information when it was available. Learning is of information specific tasks and vision 
dominates when available during learning.    
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“A Miracle Narrative: The Influence of the Church of Jesus Christ of Latter-Day Saints” 
Alexis Mitchell  

with Dr. Jessica Clark 
Department of History 

Western Wyoming Community College 
Oral Presentation 

Sweet Memory Research Group                           Rock Springs, WY 

On May 16, 1986, third-grader Rachel Walker came back from recess to the strong smell of gasoline 
inside her classroom. Shortly thereafter, her teacher escorted Rachel and her fellow students to another 
classroom occupied by more students, as well as an unfamiliar man and woman. While pondering the possible 
reasons for being in a gun-filled room, Rachel remembers feeling anxious. She decides to cope with her anxiety 
by praying with the other children. After saying a prayer, Rachel remembers, her brother insisting that she and 
her sister stand near a window.  As she turned to follow her brother, Rachel looked up and saw the face of a 
woman surrounded by children. Almost immediately, a sense of calmness overcame her.   
 Rachel survived the Cokeville Elementary School bombing of 1986. She was one of 154 hostages to 
survive this horrific event that took place in the small, rural town of Cokeville, Wyoming - a predominantly 
Mormon town. On May 16th, a married couple, David and Doris Young, took this elementary school hostage for 
almost three hours.  The hostage situation ended as a result of the gasoline bomb unexpectedly exploding. This 
narrative has yet to be told through an analytical or academic lens; yet, there is a wealth of insight into this 
event through the oral histories and memoirs that document the experiences of survivors and witnesses.  Thus, 
this paper will examine the influence of the Church of Jesus Christ of Latter-Day Saints (LDS or Mormons) and 
its role in shaping the miracle narrative. 
 

Bus Tracker 
Alfredo Moreira and Ruben Gamboa 

Computer Science Department 
University of Wyoming 

Oral and Poster Presentation 
 

Department of Computer Science            Praia, Cape Verde Islands 
 

My senior design project is a bus tracker to be used by early education intuitions like elementary schools 
and middle schools. This project will be supported by android and it will allow the school to add and delete 
children from their pick up list, also manage the list of bus drivers, so there is a record of who is the working 
bus driver. On the parent’s side of the app, they will be able to get a real time location of the position of the 
school bus and receive notification regarding the status of their child, either picked up or not at the bus stop. 
Allowing the parents to take immediate action regarding localizing the children in the case that the kid missed 
its bus. The main objective of this app is the security of what parents consider their most precious possession, 
their children.    
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Birds with Words 
Shane Moreland, Blayne Bogart, and Jacob Ellis, Dr. Ruben Gamboa 

Department of Computer Science 
University of Wyoming 

Oral Presentation  
 
Department of Computer Science                      Selma, AL 

           Lovell, WY 
           Casper, WY 

 
Our project is an Android application designed for students who would like to replace paper flashcards with 
something less messy and more portable. It allows anyone with an Android smartphone to create a local 
database consisting of a category, word, and definition. Once a user has input the data, the user is able to move 
into a flashcard view. Here the application will show only words from a selected category and on swipe change 
to the 'back' of the card with the definition. 
 
 

Optimization of an Electrolytic Cell Used for Destructive Weld Testing 
Austin T. Morgan and Sherri S. Adams 

Department of Chemistry 
Gillette College, NWCCD 

Poster Presentation 
 

INBRE                       Gillette, Wyoming 
  
The primary focus of this research was the optimization in design and improvement in safety of an Electrolytic 
Cell used for destructive weld testing.  The nature of Iron under acidic electrolytic conditions was also 
investigated. The original cell produced compounds which hindered efficiency and its design made use of the 
cell unsafe to the operator. Multiple issues, including unsafe gaseous emissions, unwanted precipitates, lack of 
quantified duration times for desired results and multiple simultaneous chemical reactions, demonstrated that a 
redesign was desired to improve performance and safety. After independently analyzing each issue of the 
original cell and procedure, a new cell was created to solve the issues of its predecessor. The new design, 
incorporating a sealed chamber with an emission scrubber, coupled with a new electrolytic solution, minimizes 
the unwanted compounds being produced and emitted. In addition, surface penetration versus time data now 
provides the user with information needed to achieve desired etching results. During this investigation, many 
aspects of the behavior of Iron and Iron-containing alloys presented themselves, demonstrating the nature of 
Iron to quickly change into unwanted products within this electrolytic environment. The combination of these 
chemical observations and the ideas that were developed during reformulation of the electrolytic cell can be 
applied to future medical technology research; results from this investigation can be used to study the effects of 
electric signals on various artificial materials within human systems. 
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Light Sensing Strain Gauge 
Jon Morris with Dr. Brian Towler 

Petroleum Engineering 
The University of Wyoming 

Oral presentation 
 

Supporting Program: EPSCoR                     Laramie, Wy 
 

 The goal of this design project is to implement a newly invented strain gauge to a standard 
down-hole tool in order to measure rock mechanical properties.  In particular, the group will work to obtain the 
required measurements to solve for Young’s Modulus and Poisson’s Ratio of a reservoirs formation.  This new 
technology is called Light-gauge and it uses light to bounce off a photonic crystal structure or pattern and 
measures the returned wavelength of light of the strained material in order to obtain material properties such as 
strain, stress, etc.  These properties are useful for a variety of industry applications, including Drilling, 
Production, and Reservoir Engineering. The inventors of Light-gauge stress its unique ability to measure very 
small strains and therefore it has the potential to provide very accurate measurements of Young’s Modulus and 
Poisson’s Ratio.  Highly accurate measurements would be very useful in modern design applications and 
simulation software/analysis in the oil and gas industry.   
 

Examination of Antibiotic Potential of Rhizosphere Fungi from Seleniferous Habitats in Central 
Wyoming 

Ian Muller, Yadira A. Portillo, Dr. Ami Wangeline, Dr. Zachary Roehrs and Dr. Elise Kimble 
Department of Biology 

Northwest College and Laramie County Community College 
Poster Presentation 

 
INBRE             Cheyenne, WY; Laramie WY 
 
       Over two hundred fungi were isolated from the rhizosphere of plants from seleniferous habitats near Lysite, 
WY in the summer of 2012. The fungi were hyphal tipped to produce single genetic cultures and were grown on 
agar media with and without selenium (Se) provided as sodium selenate. A sub group of these isolates were 
selected based on morphological characters to be screened for antibiotic potential. Actively growing fungi from 
this sub group were cultured with (+Se) or without Se (–Se), and were tested for their ability to inhibit the 
growth of Escherichia coli, Staphylococcus aureus and Pseudomonas aeruginosa, using a media diffusion 
method. In addition, ethyl acetate and acetone extracts of lyophilized samples as well as media exudates of the 
same fungi were also tested for activity. From the live cultures, twelve of the 50 actively growing 
fungi/treatment combinations inhibited S. aureus, while none inhibited E. coli or P. aeruginosa. These results 
suggest that the unique fungi from this extreme habitat may be a potential source pool for further antibiotic 
identification. Future directions would include both a more comprehensive screening of fungal isolates as well 
as inclusion of molecular identification of any fungi demonstrating antibiotic capability.  
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Examining the Role of BIS/BAS, Peer Relationships, and Negative Life Events in Depressive Experiences 
and Alcohol Abuse among Youth from a North American Indian Plains Tribe  

Austin F. Mullings and Dr. Walter Scott 
Department of Psychology 

University of Wyoming 
Oral Presentation 

Honors Program           Cheyenne, WY 
 
Past research has shown that temperament has been implicated in influencing youth depression and drug abuse 
(Davidson, 1998; Gray, 1987; Meyer, Johnson, & Carver 1999; Meyer, Johnson, & Winters, 2001). Youth 
exhibiting low behavioral activation (BAS) and high behavioral inhibition (BIS) have been found to exhibit 
more depressive symptoms (Johnson, Turner, & Iwata, 2003). Hamill, Scott, Dearing and Pepper (2009) 
investigated the role of temperament in the depressive experiences of American Indian (AI) youth and found 
that AI youth who were low in BAS and high in BIS appeared to be most vulnerable to depressive experiences. 
We further investigated the role of temperament in the depressive experiences and drug abuse of AI youth by 
exploring the role of negative life events and peer relationships. Specifically, we predicted that AI youth 
possessing a “vulnerable” temperament (i.e., low BAS and high BIS) would experience more negative peer 
relationships which would mediate relationships between temperament and depressive experiences. 
Approximately 270 AI youth (grades 4-12) on a North American Plains Reservation completed a packet of 
questionnaires including the Behavioral Inhibition and Activation Scale (Carver & White, 1994), the Revised 
Peer Experiences Questionnaire (Prinstein, Boergers, Vernberg, 2001), the Recent Negative Life Events  
Questionnaire (Novins, Beals, Roberts, & Manson, 1999), and  the Children’s Depression Inventory (CDI; 
Kovacs, 1992). Path analyses will be conducted to examine whether negative life events or the quality of peer 
relations mediates any relationship between temperament and depressive symptoms. 
 

Legal Strategies of the Nuremberg Trials: Language Used to Describe the Victims 
Kia N Murdoch, Dr. David Messenger 

History 
University of Wyoming 

Oral Presentation 
 

Honors Program           Blackfoot, ID 
 

The Nuremberg Trials set a number of international legal precedents concerning war crimes and crimes 
against humanity. The first Nuremberg Trial, November 20, 1945 to October 1, 1946, considered in this 
research, was a joint effort of American, British, French, and Soviet prosecution against prominent Nazi war 
criminals in the first truly “international” trial. However, the four countries involved each had different legal 
systems, political agendas and cultural biases, creating tensions the planning and execution of the trials. 

Due to the indisputable anti-Semitism that still existed in Europe and the United States during the 
planning and execution of the trials, my research focused on how the prosecution named the victims of war 
crimes and crimes against humanity committed by the Nazi party and its members.  

In conducting my research, I considered memoirs of the planning process by attorneys involved, as well 
as the drafts and final charters for the trials, and their actual transcripts to research the language used to describe 
and name the victims.  I used discourse analysis as my research method, studying phrasing and particular words 
to uncover intent. This paper will present my findings on language usage and draw conclusions about how we 
can evaluate Nuremberg in light of the fact that what the United States now considers to be the heart of the 
Holocaust – Jewish victims – was not front and center during the proceedings.  
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A review of human-wolf conflicts and interactions in India and the US 
Nathan Newman1, Ryan Parker2, Cali Woodbury3, with Ramesh Sivanpillai PhD4 

1. Department of English, American Studies and ENR, 2. Department of Zoology and Physiology, 3. 
Department of Theatre and Dance, and 4. Department of Botany 

Haub School of Environment and Natural Resources      Cheyenne, WY 
                Rawlins, WY 
               Laramie, WY 

Predation is a crucial constituent in all ecosystems across the globe. One predatory species whose importance in 
the natural world is often overlooked is the wolf. Whether it be the Gray Wolf (Canis lupis) throughout much of 
the United States or the Himalayan Wolf (also known as the Indian Wolf) (Canis lupus pallipes) that are found 
in India, these large predatory animals play a vital role in maintaining the balance among the species present in 
their ecosystem. Wolves often leave their protected habitats and prey on cattle, sheep, and other livestock, 
which has consistently been the source of human-carnivore conflicts. In India, this conflict presents significant 
challenges to the wolf conservation efforts, because perceived livestock loss, among other reasons, has created 
intolerance toward the wolf, and they are thus viewed as a threat to animal husbandry. Our research has lead us 
to review several case studies, research papers, and the 1994 EIS on the reintroduction of the grey wolf as they 
relate to India and the US in order to compare and contrast the ongoing human-wolf conflict. In addition, our 
research will provide insights for addressing the human-wolf conflict. 

GnRH Mediated Activation of the Gonadotrope Cytoskeleton  
Kelli Niemeyer, Amy Navratil  

Physiology 
University of Wyoming 

Oral Presentation  
 

INBRE                           Riverton Wyoming 
 

The Hypothalamic-pituitary-gonadal (HPG) axis plays an important role in the regulation of fertility in 
mammals. The gonadotrope cells from the anterior pituitary are critical for synthesizing and secreting the 
hormones luteinizing hormone (LH) and follicle-stimulating hormone (FSH). The binding of GnRH to its 
receptor triggers the synthesis and release of LH and FSH. Secretory cells, such as gonadotropes, require an 
intact cytoskeleton to release hormone. When the cell is stimulated by GnRH the actin network depolymerizes, 
allowing for the fusion of vesicles with the plasma membrane and the release of the contents into extracellular 
space. As a whole, the cytoskeleton plays a critical role in directing trafficking, tethering, and the release of 
secretory vesicles on the endocrine cells.  
Studies of living gonadotrope cells have shown that GnRH Receptor (GnRHR) activation leads to 
reorganization of the microtubules, which in turn results in the formation of membrane projections. However, 
the mechanism behind the morphological change in the cytoskeleton is largely unknown.  

The microtubules are dynamic constructions of alpha and beta tubulin polymers that are present in all 
eukaryotic cells.  Microtubules are known to be generally involved in various cellular processes, most 
interestingly in secretion and intracellular transport. A method that is thought to mediate microtubule 
reorganization is tubulin acetylation. We hypothesize that GnRH binding to the gonadotrope cell will induce 
morphological changes in the microtubules, via tubulin acetylation, that will ultimately dictate the release of 
hormone.    
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Mapping in the Wertz Field 
Brandon Noble, Jacques White, Lindsey Koehler, John Fenn, Qiao Lu, Spencer Jones, Dr. Brian Francis 

Towler. 
Petroleum Engineering 
University of Wyoming 

Oral presentation with slides. 
 

Petroleum Engineering          Laramie WY 
  
 The premise for mapping the Wertz Field is to establish a more accurate and up to date model of the 
Wertz Field located northeast of Rawlins, WY.  Because the field has been successful for an extended period of 
time, after exposure to water floods and CO2 injection, it can be very beneficial to understand its sub-surface 
structures and lithology.  Ultimately, a prime benefit is to increase understanding of how the reservoir is 
responding to production and how to manipulate the field to our advantage in the future.  Secondly, 3-D 
modeling will help us relate data from the Wertz to enhance production in other fields.  Our group will deal 
specifically with the sub-surface modeling and briefly interpret lithology. 

The model was constructed through the use of Petra, which provides reservoir simulation and geologic 
interpretation. As no one was well versed with the software, an outside consultant was able to provide training 
for the group.  With this training, we were able to advance the project from simple contour grids, to a more 
comprehensive understanding of advanced program features, yielding more informative and refined 3-D 
structure models.  To be consistent, logs provided by the Wyoming Oil and Gas Conservation Commission were 
analyzed to provide a baseline dataset that was compared to Petra’s own computational interpretations.  More 
importantly, the comparison was a check to see if the program was utilized correctly.  

As the project progresses into the future, it will be refined to help provide a direct impression of 
economic costs and benefits.  Incorporating flood, production, and reservoir history will help assist in 
understanding the costs associated with enhanced recovery and the benefit gained.  Furthermore, with all the 
data that Petra can interpret, provide, and model, we can provide extremely beneficial implications for correctly 
and safely optimizing production from the field. 

 
Broken Leg, Broken Medicine: Healthcare in China 

Shelby Oelklaus with Dr. Michael Dillon 
Zoology and Physiology Department 

University of Wyoming  
Oral presentation 

 
Honors Department                     Juneau, Alaska  
 
China is most commonly known for the Great Wall of China, Panda bears, high rates of pollution, and the 
production of most of the world’s goods; however, one aspect that is not often examined is the difficulties this 
large country faces when it comes to providing health care for the some 1 billion people that reside in China. As 
a Chinese Ambassador Wyoming Scholar, I was able to live and travel in China during the 2012-2013 academic 
year. During my stay, through a series of rather unfortunate events involving a bicycle, I broke my leg, 
providing me firsthand insight into China’s medical care system. This presentation will discuss the difficulties 
regarding access to medical care, the quality of care, and the use of eastern medicine versus western medicine 
through personal accounts and scholarly articles.  
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Development of an indole-2,3-dioxygenase enzymatic assay as a measure for neuroinflammation 
Andrew Olson, Dr. Jonathan Fox 

Neuroscience Program 
University of Wyoming 

Poster Presentation 
University of Wyoming Neuroscience P30 Grant  

(5P30GM103398-03) – Pilot Project 
 
            Inflammation is involved in the pathogenesis of many neurological disorders. Interferon-gamma (IFN-y) 
is a pro-inflammatory cytokine that upregulates indole-2,3-dioxygenase (IDO) in brain macrophages.  IDO is an 
enzyme that catalyzes the first and rate-limiting step in the kynurenine pathway of tryptophan 
degradation.  Activation of this pathway leads to the generation of a number of potentially toxic intermediates 
that may mediate disease processes.  Ability to measure IDO activity in brain would provide a valuable marker 
of inflammation that could be used in experimental studies.  The purpose of this project is to develop an 
enzymatic assay of IDO activity that can be used on brain from mouse models of various neurologic 
diseases.  We have established the biochemical assay that is based on quantification of kynurenine.  Studies so 
far have determined that our spectroscopic assay is able to quantify kynurine with linear detection over a large 
concentration range.  However, in brain matrix there is significant background preventing detection of 
kynurenine.  We our shifting our approach and are currently developing a method to detect kynurenine by LC-
MS/MS rather than spectroscopically.  Findings will be presented. 
 
 
 
 

Using State Space Modeling Techniques to Handle Missing Data In ARIMA Time Series Models 
Milo Page with Dr. Richard Anderson-Sprecher 

Department of Statistics 
University of Wyoming 

Oral Presentation  
 
The Honors Program            Laramie, WY 
 
 Time Series modeling is employed in any discipline that records data over time, which includes 
Climatology, Economics and many more.  The Box-Jenkins ARIMA models are some of the most widely used 
to describe and predict time series data.  However, ARIMA models require evenly spaced data points in time.  
Thus missing data values are problematic.  Many techniques for handling missing data in ARIMA models have 
been developed. In particular, state space models can be viewed as generalizations of ARIMA models and allow 
for convenient handling of the missing data values.   

In my research, I have coded a function in the statistical programming language, R, that takes time series 
data with possible missing values, determines the state space representation, and outputs the estimated model 
with variance.  Significant future research opportunities exist such as determining maximum-likelihood 
estimates and variances for the ARIMA model parameters, missing data values, and predicted values.   
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A Tale of Dirt and Dedication: An Ethnography of Motocross Culture 
Christina Pantle with Susan Dewey 

Department of Anthropology 
University of Wyoming 

Oral Presentation 
 

University of Wyoming Honors Program              Encampment, WY 
 
 Motocross is a racing sport performed on a dirtbike.  The interesting aspects from a cultural standpoint 
are the high level of risk involved, and the position of women within the sport.  There have been people that 
have died participating in this sport, and yet ask a rider and they will say they would not give up the sport unless 
they physically could not ride any longer.  This commitment and motivation to be a participant in a high-risk 
situation is the main focus of this paper.  The secondary focus is on women’s position within a high-risk, male 
dominated sport.  I used a combination of participant observation, questionnaires, and interaction on social 
media to gather data and observations.  By researching previous work on high-risk sports and activities, I was 
able to find that the characteristics and interactions I observed were the same or very similar to what other 
researchers had discovered.  A certain aspect of riding is the thrill seeking adrenalin rush, but a larger aspect is 
actually due to the personality of the person and what the activity brings as a reward for taking the risk.  Women 
within this high-risk, male dominant sport also show these traits, but the way they are treated within the sport is 
not equal to male riders.  The impact of this paper is to add support to the assessment of participation in high-
risk activities, to open up the more secluded culture of motocross to the researching world, and to highlight 
women’s roles in a high-risk, male dominated sport.  
 
 

Poetry and the Abolition of the Slave Trade 
Erika Partenheimer, Supervised by Dr. Cedric Reverand 

English 
University of Wyoming 

Oral 
 

Honors                 Cody, Wyoming 
 

In the early nineteenth century, after a long struggle led by William Wilberforce, Parliament officially 
abolished the slave trade. This drastic change in the British Empire’s practices, which was at the time the global 
leader economically, socially, and militarily, impacted the entire world. What was going on in eighteenth-
century British thought and culture that such an old and economically productive institution was made illegal? 
The purposes of this thesis are to look at the role of poetry in the late eighteenth century abolitionist agenda, to 
examine Hannah More’s and Anne Yearsley’s slave trade poems specifically for how they portray slaves and 
the slave trade in order understand the contemporary ideologies regarding slavery, and to explore possible 
motivations behind More’s and Yearsley’s slave trade poetry.  
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Gesture Controlled RC Car 
Sam Pasco and Andrew Miech, Dr. Stanislaw Legowski 

Department of Electrical and Computer Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

Department of Electrical and Computer Engineering      Sheridan, WY 
                           Casper, WY 
 

Computer vision is a field in which methods for acquiring, processing, analyzing, and understanding 
images and high-dimensional data from the real world.  This data is then used to produce decision information.  
Our senior design project aims to demonstrate one application of this decision making via a gesture controlled 
RC car.  The decisions will be based off of data gathered by webcams.  Template matching will be used to 
compare images taken from streamed video to baseline templates and make left-right and gas-brake decisions.  
Our templates will be based upon automotive operation and thus our project will be intuitive to use.   

 
 

Blondes and Bombshells: The Influence of Pin-Up Images in the American West 
Chase Pendleton  
with Dr. Jessica Clark 

History Department 
Western Wyoming Community College 

Oral Presentation 
 
Sweet Memory: Research Group                                                                                  Rock Springs, WY 
 

Imagine a lovely, far beyond average beauty, lounging beside a pool. Her blonde hair shining in the sun, 
sporting, of course, the latest trends in both hair and makeup. Everything about her screams glamour. The more 
people stare, the more entranced they become by her unattainable beauty; yet, they realize her beauty may be 
attainable with one easy step -- buying a bottle of Coppertone sunscreen. The pin-up image created by 
Coppertone to sell skincare is an excellent example the prominence of these images in America.  Marketing 
agencies throughout the mid twentieth century used pin-up images to sell products, persuade people, and 
promote messages. 
The origins of the pin-up image are debatable. Some date its creation to World War II, with images of 
Hollywood beauties in provocative poses pinned on walls or inside lockers. Others believe the pin-up image 
emerged from the art world as a way to admire the female form well before the 1940s. Nonetheless, this paper 
will focus on influence of the pin-up from the German invasion of Poland in 1939 through the early 1970s. The 
most influential pin-ups got their start in the 1940s; for instance, a modeling agency discovered Marilyn 
Monroe while she worked in a factory during WWII. And, though Monroe became a famous Hollywood beauty, 
there were other big names that graced army barracks before her first photo. Women, like Joan Crawford and 
Paulette Goddard, helped not only men through the war, but also helped women keep their traditional identity 
and roles as they assumed traditionally male workforce positions while men were overseas. The pin-up image is 
vital to American history and the development of feminine identity from the 1940s to the early 1970s; to discard 
these images as trivial pornography designated towards a male audience hell-bent on buying anything supported 
by a pretty lady would be to throw aside an important era in the developing American West. 
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“Impenetrable Whiteness” in Franzen’s Early 21st Century Novels 
Robert Perea 

Dr. Christopher Caskey Russell 
Department of English 
University of Wyoming 

Oral Presentation 
 

English Honors Thesis          Cheyenne, WY 
 
Jonathan Franzen’s novels, Freedom and The Corrections, are important literary achievements born from early 
21st-century-America. However, their narratives tell only stories of white privilege. This paper looks into 
problems that this reality creates in each narrative using race and class theories.  
 

BDNF Mediated Brain Plasticity:  A Comparative Study 
Daniel Petrus, Dr. Qian-Quan Sun 

Department of Zoology and Physiology 
University of Wyoming 

Oral Presentation 
 

Department of Zoology and Physiology, INBRE                                                      Laramie, WY 
 

 Brain derived neurotrophic factor (BDNF) is a neurotrophin which are proteins that are essential to the 
stimulation and control of neurogenesis, cell survival, and maturation.  BDNF acts on certain neurons of the 
central nervous system and peripheral nervous system, helping to support the survival of existing neurons, 
and encourage the growth and differentiation of new neurons and synapses.  The importance of 
understanding BDNF’s role in neural health is due to the fact that various studies have shown possible links 
between BDNF expression and conditions such as depression, bipolar disorder, schizophrenia, obsessive-
compulsive disorder, Alzheimer's disease, Huntington's disease, Rett syndrome, and dementia.   
 Studies involving BDNF knockout mice have shown that mice born without the ability to make BDNF 
suffer developmental defects in the brain and sensory nervous system, and usually die soon after birth.  This 
strongly suggests that BDNF plays a critical role in normal neural development.  In this comparative study, 
we used a smart genetic manipulation which only alters a fraction of BDNF that is produced in response to 
elevated levels of neuronal activities. Immunohistochemistry was used to measure the levels of cytochrome 
oxidase (CO) which is a key enzyme involved in electron-transport and energy production in neurons. In 
conjunction with computer software analysis to quantitatively measure neocortical area positively stained by 
CO, we determined BDNF’s impact on structural brain plasticity.  
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Selenium Metabolism in Two Selenophilic Alternaria Fungi: An Examination of Selenium–Sulfur 
Interactions 

Sarah L. Post, Kelsea N. Zukauckas, Dr. Zachary P. Roehrs and Dr. Ami L. Wangeline  
Department of Biology 

Laramie County Community College 
Poster Presentation 

 
Wyoming INBRE           Cheyenne, WY 
 

Selenium (Se) is known to be an essential nutrient for animals and bacteria, but not for plants and fungi.  
Despite this, certain plants and their rhizosphere fungi are capable of accumulating high levels of Se without 
apparent toxic effects.  The purpose of this experiment was to test if two selenophilic fungi, Alternaria 
tenuissima (A2) and Alternaria astragali (A3), utilize the sulfur (S) assimilation pathway to accumulate Se.   
Additionally, we examined if Se uptake in these fungi was correlated with their original isolation location on the 
plant (seed, A2 or root, A3).  Fungi were grown in liquid media containing combinations of sulfate (SO4

2-) with 
either selenate (SeO4

2-) or selenocysteine (SeCys).  After seven days, the cultures were harvested, lyophilized, 
acid digested and analyzed using TXRF.  Our results demonstrate a positive correlation between Se provided 
and accumulated with pronounced levels of Se in the fungi, ranging from 1–2 orders of magnitude beyond what 
was supplied.  In addition, with increasing SO4

2- provided, both fungi displayed a decrease in overall SeO4
2- 

accumulation suggesting the presence of and competition for, a possibly novel Se transporter.  However, 
increasing SeO4

2- provided did not result in decreasing SO4
2- accumulated, implying Se does not compete with S 

for the SO4
2- transporter.  Furthermore, there was no evidence of any competition with SO4

2- when the fungi 
were supplied with SeCys.  Our data provides further evidence suggesting Se specific metabolism is occurring 
outside of the S assimilation pathway in these selenophilic organisms.   
 

SAE Baja Vehicle Powertrain System 
Patrick Quaglieri, Dustin Bales, Brady Wagner, and Danial Barkhurst, Dr. Robert Erikson 

Mechanical Engineering Department 
University of Wyoming 

Poster Presentation 
 

Mechanical Engineering Department                Mukwonago WI, Cheyenne WY, Gillette WY,  
              Encampment WY 

 
AEOLUS Powertrain has been tasked with developing a mechanical system to propel the vehicle 

forward entirely from the torque provided by a stock, four-cycle Briggs and Stratton 10 HP Model 20 engine. 
The vehicle will compete at the 2014 SAE Baja competition in El Paso, Texas in five dynamic events and four 
static events. The dynamic events are: Hill Climb, Acceleration, Suspension and Traction, Maneuverability, and 
Endurance; all events are worth 75 points except for Endurance valued at 400. The static events (and their point 
totals) are: Design Evaluation (150), Cost Report (15), Prototype Cost (75), and Sales Presentation (50). All 
vehicle components will conform to SAE Baja competition rules. The powertrain will transmit torque to a 
purchased CVTech continuously variable transmission (CVT). The CVT will connect to the input shaft of a 
custom built gear case. The gear case will house three gear reductions: two by gears and one by a chain 
reduction. The gears and shafts for this gear case will be taken from a 1984 Honda Odyssey ATV gear case. The 
final sprocket in the gear case will be custom built to house the constant velocity (CV) joints of a Polaris 
Outlaw 525 IRS. The half shafts and other components of the Outlaw will be reused from the previous vehicle 
design. Accessory systems (including throttling control, rear wheel hubs, and brake rotor) design is also noted. 
The vehicle will improve in various performance measurements over the previous design. 
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Microfluidic Sorting of  Circulating Tumor Cells for Whole Blood Diagnostics 
Derek Redinger and Amy Reece, Dr. Joseph Holles 
Department of Chemical and Petroleum Engineering 

University of Wyoming 
Oral Presentation 

 
Derek Redinger: Chemical Engineering                                  Sheridan, Wyoming 
Amy Reece: Chemical Engineering                                    Gillette, Wyoming 

 
 Circulating tumor cells (CTCs) are cells subjected to fluid shear forces that slough off from tumor masses 
and circulate throughout the bloodstream. Numerous studies suggest proper enumeration and molecular 
characterization of CTCs could lead to both the earlier detection of the onset of invasive cancers, as well as 
accurate development of personalized drug therapies. Thus there are significant diagnostic, prognostic, and 
therapeutic implications for the proper enumeration and molecular characterization of CTCs from whole blood. 
Current commercially available CTC separation methods have low yield, low purity, and low sensitivity 
separation capabilities. To combat this problem SciChip Technologies has developed the CTC-iChip, a 
microfluidic platform for high yield, high purity, and high sensitivity separation of CTCs from whole blood. 
The CTC-iChip integrates three microfluidic-based technologies: hydrodynamic cell sorting, inertial focusing, 
and magnetophoresis into a single comprehensive microfluidic device. Extensive economic analyses of the 
CTC-iChip indicate a high profitability margin with a short payback period. Composed of simple, easily 
attainable materials, the CTC-iChip is portable, disposable, inexpensive, and easy to use for lab on a chip 
applications.  

Passive Size-Selective Separation of Hydrogel-Encapsulated and  
Bare Cells for Whole Blood Diagnostics 

Amy Reece, Dr. John Oakey 
Department of Chemical and Petroleum Engineering 

University of Wyoming 
Oral Presentation 

 
Wyoming NASA Space Grant Consortium, Wyoming INBRE                        Gillette, Wyoming 

 
 Rare circulating tumor cells (CTCs) contain information that can be used clinically in a broad spectrum of 
medical diagnostic, prognostic, and therapeutic applications. Circulating tumor cells (CTCs) have been 
implicated as the origin of metastatic disease, yet efforts to conclusively establish their clinical relevance and 
utility have been hindered by the difficulty of isolating these rare cells from whole blood samples. Current rare-
event analytical methods for the isolation of circulating tumor cells (CTCs) are tedious, highly labor intensive, 
and yield variable results with poor reliability. The focus of the current project is to integrate inertial 
microfluidics with polymerization-based cell encapsulation to specifically target, isolate, and recover viable 
CTCs. The post-capture viability of rare cells is imperative for proper assessment and molecular identification 
of potential metastatic precursor cells.  Our ultimate research aim is the extraction of circulating tumor cells 
from whole blood through the use of passive inertial microfluidic fractionation devices that exploit size 
differences between polymer hydrogel-encapsulated and bare cells. 
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Macrophage Migration Inhibitory Factor Knockout Preserves Cardiac Function in High Fat Diet-
Induced Metabolic Syndrome 

Sidney Ren, Xihui Xu, Jun Ren, Sreejayan Nair 
University of Wyoming 

Oral and Poster Presentation 
 

EPSCoR                                                                                                               Laramie, Wyoming 
 
Background: Macrophage migration inhibitory factor (MIF) is a proinflammatory cytokine. Previous studies 
have shown that MIF is closely associated with the development of obesity and diabetes1. However, whether 
MIF plays a role in high fat diet-induced obesity and obesity-associated cardiac anomalies still remains 
unknown. The aim of the present study was to examine the impact of MIF deficiency on high fat diet-induced 
metabolic syndrome as well as cardiac injury and the underlying mechanisms involved.  
Methods and Results: High fat diet feeding for 5-months increased body weight gain and induced insulin 
resistance in wild type and MIF-/- mice.  Energy calorimeter showed that high fat diet decreased oxygen 
consumption, CO2 production, respiratory exchange ratio (RER), and locomotor activity, but increased heart 
generation in wild type and MIF-/- mice. High fat diet induced cardiac geometric, contractile and histological 
unfavorable changes, the effects of which were dramatically alleviated by MIF knockout. In addition, high fat 
diet-induced cardiac dysfunction was associated with Akt pathway activation and autophagy suppression, which 
were nullified by MIF deficiency. 
Conclusions: These results indicate that MIF knockout is not involved in high fat diet-induced obesity, but 
reduces obesity-associated cardiac anomalies, probably through restoring myocardial autophagy in an Akt-
dependent manner.  Our findings may provide new knowledge about the role of MIF in obesity and obesity-
associated cardiac anomalies. 
Supported by NIH P20 RR016474 

1. Tamara, S., Stosic-Grujicic, S., & Stojanovic, I. (2013). The Role Of Macrophage Migration Inhibitory 
Factor In Obesity Associated Type 2 Diabetes In Mice. Arch. Biol. Sci. 65(2), 499-505. 

 
Influences of parasites and diet on Burbot (Lota lota) growth and reproduction 

Brent Rhodes1 and Will Clark1 

1Department of Life Sciences, Western Wyoming Community College, Rock Springs, WY 82901 
Oral Presentation 

 
 The status of a fish population is a reflection of the overall condition of the aquatic environment in 
which the population resides; therefore, fish population characteristics can be used as indicators of aquatic 
ecosystem health. Changes to the aquatic environment can be direct, acting on growth, reproduction, or survival 
of individual fish, or indirect, through predators, parasites, competitors, or food resources. The overall amount 
of energy available to an organism is limited; therefore, organisms must allocate energy among three main 
areas: growth, reproduction, and self-maintenance. The purpose of this study is twofold: 1) assess the variation 
in growth and reproduction of burbot (Lota lota) in Southwestern Wyoming, and 2) examine how variable diet 
and parasite load relates to growth and reproduction of burbot. Burbot were collected during winter months 
from the Flaming Gorge Reservoir, Jim Bridger Reservoir, Big Sandy Reservoir, and Fontenelle Reservoir. 
Percent of diet made up of fish, crayfish, and aquatic invertebrates varied significantly by sample site with Big 
Sandy burbot diet consisting of 59% fish while Jim Bridger burbot diet was comprised of 73% crayfish  
(p<0.001). Preliminary data suggests significant differences in diet between sites, however, burbot Fulton’s 
condition factor does not differ significantly between sites (p = 0.35). This suggests that burbot are generalist 
feeder and alter their diet without significantly altering their body condition.  
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Monitoring Aspen Phenology along an Elevation Gradient using MODIS data 
Emily Richardson with Ramesh Sivapillai PhD 

Department of Botany 
University of Wyoming 

 
WyomingView             Rathdrum, ID 
 

Aspen (Populus tremuloides) are keystone species in many North American ecosystems and are the most 
extensively distributed species in this landscape. They thrive in a variety of environments, support biodiversity 
and provide many ecosystem amenities. Despite their resilience and wide distribution, a decline in aspen 
communities has been observed starting in western Canada and continuing down to the central and southern 
Rocky Mountains. Monitoring the phenology of aspens can provide insights about factors influencing their 
decline. Phenology refers to the measurement of the timing of biological events. One way to measure phenology 
is with remotely sensed data. This study utilizes Moderate Resolution Imaging Spectrometer (MODIS) images 
acquired during a ten year period, from 2000-2010. Values of the infrared and red bands were extracted from 6 
aspen stands located in the Medicine Bow National Forest. NDVI values were derived from these bands, and 
phenological curves were constructed for each year. From these curves, influences of elevation and weather 
conditions on aspen phenology were compared. 
 
 

Radio-Loud and Radio-Quiet BAL Quasars Differ Only in Their Radio Properties  
Thomas Rochais, with Dr. Adam Myers 

Physics and Astronomy Department 
University of Wyoming 

Poster 
 

No supporting Program               Flers, France 
 
Recent studies of the rest-frame ultraviolet (observed-frame optical) spectral properties of radio-loud broad 
absorption line (BAL) and radio-loud non-BAL quasars have shown that they are quite similar. Here we extend 
this analysis to compare spectral properties in radio-loud (73) and radio-quiet (472) BAL quasars selected from 
the Sloan Digital Sky Survey (SDSS). The samples have similar redshift ranges (from 1.5 to 3.5) and broad-
band luminosities. We compare several continuum, emission-line, and absorption-line properties. While most 
spectral properties in the two samples have no significant differences, we find that the properties of the CIV 
emission line may differ slightly. However, CIV is difficult to measure in BAL quasars due to the strong 
absorption, and we find evidence that the apparent CIV differences may be related to small but systematic 
differences in the velocity structure of the BAL wind in radio-loud compared to radio-quiet objects. We 
conclude that radio-loud and radio-quiet BAL QSOs have few physical differences, except for their radio 
properties. This indicates that results using samples of radio-loud BAL quasars extend to their radio-quiet 
counterparts, and the two do not form significantly different subclasses.  
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Guidance and Path Planning of Parallel Robot with Feedback 

Thomas Rochais and Courtney Smith, Dr. Farhad Jafari 
Department of Mathematics 

University of Wyoming 
Oral Presentation 

 
EPSCoR Fellowship 

Flers, France 
Cheyenne, Wyoming 

 
Optimal path planning and design is an important and deep question in many areas of robotics and 

engineering. Here we focus on the dynamics of a parallel robot and ask the general question: How does one 
describe the kinematics and dynamics of a robot (i.e. a vehicle) that rolls on a curved surface? Since this 
question is far too general, we narrow down our study to the contact kinematics between the robot and the 
surface. In our presentation we will show the equations of motion that we use in this situation and demonstrate 
simulation results exhibiting these motions.  Simulations such as these can be used to guide a robot on a surface 
with boundaries, or in particular, a spherical robot rolling through a tunnel with no visibility. 
 
 

Drug Endangered Children in Wyoming 
Kourtnie R. Rodgers, Dr. Cary Heck 

Criminal Justice 
University of Wyoming  

Oral Presentation 
 

UW Honors Program                   Powell, Wyoming 
 
 Drug abuse in the United States is a continuously growing and morphing problem which provides many 
different challenges for policy makers and law enforcement officials. With a large number of people in the U.S. 
using some type of drug, children are being exposed to these drugs more and more as well. Children are 
especially vulnerable not only in their physical state, but also their emotional state in these crucial 
developmental years. Starting from the prenatal stage, all the way through to adulthood, there are major 
consequences to exposing children to drugs. Due to the wide use and abuse of drugs in the United States, a 
whole new class of individuals has been created, drug endangered children. Currently, law enforcement officials 
in Wyoming are forced to stretch other statutes to fit the definition of a drug endangered child. Wyoming needs 
to add a clear drug endangered child definition to state legislation in order to better protect the children in the 
state. 
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Sage, Speed, and Steel: The Dynamic Interplay between Sagebrush, Pronghorn, and Natural Gas 
Development 

Patrick A. Rodgers, Maggie Bourque 
Department of Zoology and Physiology 

University of Wyoming 
Oral Presentation 

 
Honors Program                                   Casper, WY 
  

The pronghorn (Antilocapra Americana) has long been an icon of the American West and a major 
presence in western ecosystems.  Its primary home biome, the sagebrush steppe, is host to a gamut of 
environmental and anthropogenic factors that have significant observable and potential impacts on pronghorn 
ecology.  Among these are vegetation cover and type, food sources and availability, and the abiotic growing 
presence of energy development.  I studied the relationship between pronghorn and sagebrush (Artemisia spp.), 
the effects and potential impacts of natural gas development in the Upper Green River Basin on this use, and 
how various policy and management tools can be used to better understand, avoid, and mitigate potential 
impacts to pronghorn.  In parts of this research, mule deer (Odocoileus hemionus) were used as reference 
species for diet, migration, and impact analyses.  This study reveals that the diet of pronghorn is variable 
because of their selective and opportunistic foraging strategies; thus, pronghorn use sagebrush based on the 
availability of other, more preferable food types.  Pronghorn also use sagebrush for movement and parturition 
based on a selective height of sagebrush, while avoiding the tallest sage stands.  Beyond the ecological 
relationships, natural gas development has the potential to impede migration routes and habitat selection, but the 
full effects and impacts to pronghorn remain unclear.  How this interaction between flora, fauna, and human 
development will unfold in the future is dependent on knowledge, effective environmental assessment, and 
sound policy. Therefore, further scientific research on pronghorn, collection of baseline data, use of local 
knowledge as an impact indicator, better use of statistical analyses, and a number of other reforms to policy –
impact analysis in particular –have the potential to minimize impacts to this species of the plains.   
 

Sucralose and its Effect on Levels of Nitric Oxide Synthase in Endothelial Cells 
Olivia Rogers, Dr. Yinan Hua, Dr. Sreejayan Nair 

Department of Pharmacy 
University of Wyoming 

Poster Presentation 
 

INBRE Program           Powell, WY 
 

Sucralose is a sugar substitute that replaces three hydroxyl groups from sucrose, table sugar, with three 
chlorine atoms, resulting in a molecule 600 times sweeter than sucrose. Endothelial cells contain nitric oxide 
synthase (eNOS), which produces nitric oxide. We are using endothelial cells to detect the concentration of 
eNOS when sucralose is present. Nitric oxide is the regulator of vascular tone, local cell growth, and 
angiogenesis among other things. We are interested in the levels of eNOS in endothelial tissues as a result of 
varying concentrations of sucralose. We incubated endothelial cells with concentrations of 5mmol, 20mmol, 
50mmol, and a control group with no sucralose in a 37 degree incubator with 5% carbon dioxide. We let the 
cells incubate for 16 hours and began protein extraction from the cells. Our aim of the project is to see if the 
chlorine replaced hydroxyl groups from sucralose will have an affect on the levels of eNOS.   
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Production of a Cervidized Mouse Model as a Novel Method For Pursuing Large Animal Studies. 
Mat Rorke and Alexis Dadelahi, Dr. Jeff Adamovicz 

Department of Veterinary Sciences/Biomedical Sciences 
University of Wyoming 

Oral and Poster Presentation 
 

Department of Veterinary Sciences/Biomedical Sciences                                              Jackson, WY 
                                                                                                                                              Sheridan, WY 
 
 The objective of this project is to create a murine model for the study of large animal disease. Wildlife 
research dealing with large animals such as elk presents a challenge due to the high cost and impracticality. 
Brucellosis is a prime example of this.  B. abortus (the causative agent of Brucellosis) pathogenesis is poorly 
understood in elk populations. B. abortus is of particular interest because of the threat it poses to Wyoming 
livestock populations and the poorly understood nature of the disease progression has made vaccination 
problematic. In this study we will be developing a procedure for the xenograftment of a cervid immune system 
in a murine model. If a cervid immune system could be implanted in a mouse model the progression of B. 
abortus could be studied in a controlled environment and possible vaccine candidates or diagnostic tests could 
be explored. If successful, a mouse model could provide a practical and cost effective method for the study of 
many diseases and revolutionize the use of mice in research.  
 
 

A Look at the Effects of High Sodium Diet on Puberty 
Micah Ross with Dr. Donal Skinner and Dori Pitynski 

Physiology 
University of Wyoming 

Poster Presentation 
 

McNair Scholars Program             Casper, WY 
 

The purpose of this research is to investigate the correlation between sodium consumption and the onset 
of puberty.   The objective of the study is to determine the effects of a high sodium diet on the age at which rats 
begin puberty.  In this lab, an 8.0% high sodium diet has shown delayed puberty; these results suggest there a 
link between the salt regulatory system and reproduction.  This study will evaluate the effects of a lowered high 
sodium diet.  It has been suggested that the control diet is too high in salt, therefore a second control group will 
be fed a no salt diet and used to compare sodium intake. Method: 34 weaned female rats will be divided into 3 
groups.  For 24 days an experimental group will be fed a diet of 2.0% sodium diet, while a control group is fed a 
0.3% diet, and the third group fed a no sodium diet; each group will also be provided water and a 5.0% saline 
solution.   Each rat’s food intake, water consumption, and weight will be monitored and recorded daily.  A 
measure of the vaginal openings will also be recorded daily as a standard for identifying the start of puberty.  
Upon the conclusion of the 24 day period, the rats will be euthanized and their organs weighed; the brains will 
be removed, and the livers will be perfused with saline, for future PCR analysis.  This study will provide a 
platform for further research surrounding the physiological effects of excess sodium consumption.  
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Human Interaction and Cooperation: A Quantitative Analysis of a Mongolian, Pastoralist Camp 
Kimberly Sanchez, Dr. Todd Surovell 

Anthropology Department 
University of Wyoming 

Oral Presentation 
 

EPSCoR            Cheyenne, Wyoming 
 

Human cooperation is a universal trait among small scale societies. Cooperation and resource sharing 
allows for a wide range of flexibility among individuals and groups. It enables us to live in harsh environments, 
such as the arctic, and survive environmental and social upheaval. This study uses statistical analysis in 
examining the factors that drive intragroup interaction among Dukha reindeer herders of Mongolia. Data 
acquired from time lapse images taken of household areas in a Dukha summer camp during July and August of 
2012 from an ongoing ethnoarchaeological study are used. Statistical tests are performed to determine which 
and to what extent factors influence who interacts with whom. This study differs from prior research on the 
human cooperation by demonstrating the spatial implications of interaction and how cooperation shapes 
settlement organization and human movement among Mongolian pastoralists. 
 
 
 

“Voice of the Rivers: Correlating a River’s Acoustic Profile to Streamflow” 
Jeffrey Santos (Environmental Geology and Geohydrology) 

With Dr. Scott Miller  
Ecosystem Science and Management 

University of Wyoming 
Poster 

 
EPSCoR          Temecula, CA 
 
  I propose that sound recordings can be used to detect the amount of water flowing in a particular river, 
which could then be used to measure stream flow in rivers that have no instrumentation. My locations are in 
remote watersheds where hand instrumentation is the only means to collect data. I record the streams from a 
pulley system above the river perpendicular to stream flow with a stereo microphone to form a profile of the 
river can be compared over time. In addition to my recordings, I am acquiring photos, video and sound of these 
remote sites so that people who do not have the opportunity to hike to these special locations will be able to 
experience them.  

I will present finding on whether the quantified sound can be equated to stream flow and if the stream 
sounds are unique to each stream. I believe that this will work because quantified sounds are successfully used 
as signatures in security access, so by using the physics of the sound waves I am able extrapolate the distinct 
“voice” of each river. Past research utilizing sound to measure water movement is by Acoustic Doppler 
Technology which uses an underwater transmitter and a receiving diaphragm to measure streamflow amounts 
based on frequencies transmitted and received. Sound has also been employed to measure sediment movement 
on the bottom of streams. This study will give a new perspective on how streamflow is measured and analyzed. 
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Baja Electric Powertrain 
Jim Bob Schell, Patrick Sullivan, Dan Anderson, Justin Evans, Dr. Kevin Kilty 

Department of Mechanical Engineering 
University of Wyoming 

Oral and Poster 
 

Department of Mechanical Engineering           Laramie, WY 
Wyoming NASA Space Grant Consortium 
 
HyPlains Kinetics, a University of Wyoming Mechanical Engineering Senior Design Team has designed an 
electric powertrain for an off-road vehicle, the EBaja.  Power is supplied by a series of plug-in rechargeable 
lead acid batteries.  Regenerative braking transforms the kinetic energy of the vehicle into electricity to be put 
into the batteries during braking, extending vehicle range.  The electric powertrain reduces noise levels 
compared to an internal combustion engine while producing zero operating emissions without sacrificing speed, 
towing, or climbing power.  An Android app is designed to provide the vehicle operator with information 
regarding vehicle performance and powertrain operating status. 
 

Chromatic Ambient Lighting for the Interior of a Vehicle 
Garrett Schilling 

Department of Electrical and Computer Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

Department of Electrical and Computer Engineering          Gillette, WY 
 
 Ambient interior lighting is becoming a more commonly seen feature in new vehicles today. Typically 
the few vehicles that do have this feature also have the capability to change the color of the ambient lighting via 
the navigation screen in the dash. Once this feature is found, and a new color is chosen, all of the corresponding 
lights will change to the new color. The purpose of my senior design project is to make a similar design as the 
interior ambient lighting in these newer vehicles. However, the purpose of my design is so it can be available to 
anyone who wants this feature without having to buy a new vehicle and it will be designed to be more 
accessible and more customizable. The goal is for it to possess features such as simultaneously emitting 
multiple colors, turning off if desired, dimming to your preference as well as pulsing with music.  
 This design utilizes a microcontroller that runs a touchscreen and a field programmable gate array 
(FPGA), and the FPGA then runs a string of red/green/blue (RGB) LED’s. The user will be able to select a 
section of the vehicle and one of eight colors for that section. If the user finds the lights are too bright and 
distracting, upon selecting a section they will also be able to turn down the brightness of the LED’s. Once one 
of these options is selected, the microcontroller will then serially output a byte that the FPGA receives, 
interprets, and appropriately changes the output bit sequence to the RGB LED’s. The user will also be able to 
dim the brightness of the touchscreen. This project is designed to require as little attention as possible since it is 
made to be in a vehicle. Changing colors only requires two user finger presses, which is commonly significantly 
less than what most onboard navigation screens require.  
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Wind Turbines in Wyoming and how the costs of this form of energy costs in comparison to other 
established forms of energy 

Eric Schlidt, Dr. David Finnoff 
Department of Economics and Finance 

University of Wyoming 
Oral and Poster Presentation 

 
Honors                          Casper, Wyoming 
 

Wind turbines have long since been a topic of discussion in Wyoming as Wyoming is at the forefront of 
the energy industry and is a major supplier of energy. The purpose of this paper will be to examine just how 
cost effective they are in comparison coal, natural gas, etc. I want to see just how effective wind turbines over 
time in and incorporate as many aspects as I can into the overall cost function of the wind turbine. The history 
and progression of the wind turbine with emphasis on how Wyoming has been a part of the evolution will be a 
forefront of the paper. Where the power that wind farms in Wyoming produces also must be examined. I will 
use economic analysis to determine just how much utility Wyoming receives from these wind farms that are 
being implemented in Wyoming.  
 
 
 

CoSci Knowledge Portal 
Brenda Schriner, Ruben Gamboa 
Steve Tomasini, Ruben Gamboa 

Computer Science 
University of Wyoming 

Oral Presentation 
 

Department of Computer Sciences         Laramie, WY 
 
The CoSci Knowledge Portal is a wiki web site using ASP.NET's Entity Framework and SQL Server.  The 
purpose is for the collaboration and sharing of information pertaining to technical interview questions for 
programming positions.  It consists of 5 basic pages HOME, INDEX, RECENT CHANGES, SEARCH, and 
NEW TOPIC.  Users will be required to login and user credentials will be accessible to all.  In addition, users 
can add "likes" or "dislikes" to topics submitted. 
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Investigating Potential Impacts from Energy Development on Wyoming Elk Herds 

Hannah Shafer, Joshua Faass, and Dr. Scott Newbold 
Department of Natural Sciences, Biology Program 

Sheridan College 
Sheridan, WY 

Poster Presentation 
 

Oil and natural gas development has grown significantly throughout North Dakota and Wyoming. The 
expansion in Wyoming started taking place in the 1950’s, and gained significant momentum during the 2000s. 
Energy development may have negative effects on native ungulate herds; however, few studies have been 
conducted to measure those effects. In 2013, in conjunction with a long-term project on elk body condition, we 
collected organ samples from two sites in Northern Wyoming, a site disturbed by oil and gas roads and wells 
(Fortification Creek; “FC”) and an undisturbed control site, (Rochelle Hills, “RH”).  With help from hunters, 
landowners, and Wyoming Game and Fish biologists, we collected 31 organs in 2013; a total of 152 organs 
have been collected in four years of sampling (2009, 2010, 2011, and 2013). We measured fat deposition on 
hearts, pericardium tissue and kidneys using a standardized fat-score index. We hypothesized that elk in RH 
would have higher body-condition scores than elk in FC, the disturbed site. We found that hearts (P = 0.0005) 
and pericardium tissue (P=0.018) showed significantly higher fat scores in RH than in FC, consistent with our 
hypothesis. Kidneys, however, did not show a significant difference between the two sites (P = 0.13). Overall, 
these findings demonstrate a continuous difference between FC (disturbed) and RH (control) and suggest signs 
of stress in the elk herd associated with energy development. Future studies will attempt to better understand 
which aspects of development have the greatest negative impacts on elk. 
 

“Measurement of the Gibbs Free Energy of Asphaltene Association” 
Bin Shang, Dr. Lamia Goual and Dr. Jan Kubelka 

College of Engineering & Applied Science 
University of Wyoming 

Oral Presentation 
 
EPSCoR Undergraduate Research                                                                             CHINA 

 
Petroleum asphaltenes are the heaviest and most polarizable molecules of crude oil and they tend to 
associate and precipitate under certain conditions. Asphaltene precipitation and subsequent deposition in 
production tubing and topside facilities present significant cost penalties to crude oil production. Thus, it is 
highly desirable to be able to predict their phase behavior. Several thermodynamic models have been 
developed for the description of asphaltene precipitation from petroleum fluids. However, the lack of reliable 
and coherent data on the energy of association of asphaltenes has imposed severe limitations on these models. 
Indeed, these models either consider asphaltenes as non-associating components or use fitting parameters to 
characterize the association. Recently, Dr. Goual’s group used Molecular Dynamic (MD) simulations to 
predict the free energy of asphaltene association in organic solvents. However their results could not be 
compared to experimental data because there were none available in the literature. Most of the existing 
experimental work on asphaltene association does not provide any explicit value on the Gibbs free energy of 
asphaltene association. This research project will be undertaken to address this issue. The goal is to use 
several techniques such as UV-vis spectrophotometry, fluorophotometry, and Infrared spectroscopy to 
measure the free energy of asphaltene association. The data will be compared and the best experimental 
procedure will be identified. 
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Ligand Binding Studies of Rhodobacter sphaeroides TSPO. 
Josh Sharpe, Nora Susanti, and Krisztina Varga 

Department of Chemistry 
University of Wyoming 

Poster Presentation 
 

Supporting Progam:  INBRE          Cheyenne, Wy 
 

Rhodobacter sphaeroides TSPO is an 18-kDa outer membrane protein known to be involved in the regulation of 
photosynthesis. Here we present the first data indicating that Rhodobacter spheroides TSPO is an enzyme 
capable of rapid photodegradation of the protoporphyrin IX, a precursor in chlorophyll synthesis. Our data 
indicates that light induced reactive oxygen species are involved. 
 
 

Characterization of Type IV Secretion System Genes and Antibiotic Resistance Determinants in 
Staphylococcus aureus Isolates 

Zachary D. Siler with Dr. John D. Willford  
Microbiology  

University of Wyoming 
Oral Presentation 

 
INBRE Program                    Jackson, WY 

 
Staphyloccus aureus is typically a normal flora bacterium of human skin, upper respiratory tracts, and 

other surfaces.  This bacterium is known to be a common opportunistic pathogen, which historically was easily 
treated with antibiotics.  However, the emergence of methicillin- and vancomycin-resistant S. aureus strains has 
made this more problematic.  To further complicate the issue, the method of antibiotic resistance is not the same 
from strain to strain, and there is great potential for lateral gene transfer (LGT) of antibiotic resistance genes 
within S. aureus and other bacterial species.  Accordingly, the purpose of this proposed research was to isolate 
and better characterize antibiotic resistant strains of S. aureus.  Antibiotic resistance profiles were created for 
acquired S. aureus isolates. Further characterization focused upon PCR of the nes/trs genes which are involved 
in LGT of commonly implicated resistance plasmids, such as pGO1.  DNA gel extraction was used for gene 
sequencing to determine specifically what was amplified and pulled from the gels. Comparative analysis of 
sequenced genes to the NCBI database helped characterize similar sequence homologies. Successful completion 
of this study may provide a starting point for better solutions to this continually emerging problem including 
targeting these identified genes more specifically. 
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Investigating the role of miR-8 and miR-190 on GCS, an obesity-relevant target, in vivo. 
Della Simmons, Anya Lyuksyutova 

Molecular Biology  
University of Wyoming  

Poster 
 
INBRE fellowship and Department of Molecular Biology                     Gillette, WY  
 

Glucosylceramide synthase (GCS or GlcT-1 in Drosophila) is a key enzyme in sphingolipid metabolism 
and obesity. Pharmacological inhibition of GCS in obese mice improves their insulin responsiveness, adipocyte 
functions, and also reduces inflamation and liver fat content.  MicroRNAs are non-coding RNAs that 
specifically inhibit genes by binding to target sites in the gene’s mRNA. Based on preliminary evidence that 
GCS is regulated by microRNAs in vitro and that it contains well conserved target sites for microRNAs miR-8 
and miR-190, we propose to investigate the role of these microRNAs in GCS regulation and their ability to 
inhibit this protein in vivo. We propose to investigate the role of microRNAs in GlcT-1 regulation in vivo in 
Drosophila melanogaster. 
 In order to do this, we began by transfecting cells with the given microRNAs (miR-8 and miR-190). We 
also included negative microRNAs (untransfected cells) as a control. After transfection, we isolated the RNA 
from the transfected cells. With the isolated RNA, we reverse transcribed the RNA into cDNA which we then 
amplified using qPCR. From this amplified cDNA, we are able to see if the microRNAs that we were using had 
had an effect on the expression of GlcT-1.  
 

The Effects of Laramie River Effluent on Xenopus laevis tadpoles  
Erin Sims with Dr. Kara Pratt 

Department of Zoology & Physiology 
University of Wyoming 

Oral Presentation 
 
Supporting Program: Honors Program        Cheyenne, WY 
 
 There are a number of water treatment plants that introduce waste water, known as effluent, into the 
Laramie River.  This effluent contains many toxic chemicals that could have devastating effects on the 
development and behavior of organisms living in the water.   These chemicals consist of high concentrations of 
antidepressants, antihistamines, beta blockers, GABA analogs, sleep aids, and many more.  Toxicologist Harold 
Bergman has observed the chemicals in the effluent to feminize male fish that live in the river, which made 
Kara Pratt and I interested in what other effects the effluent might have.  My research project was to study the 
effects of this effluent on the development and behavior of the Xenopus laevis tadpole.  To conduct this research 
project, I raised multiple groups of tadpoles in a control environment and an equal amount of tadpoles in the 
effluent.  Weekly, I performed behavioral tests on the tadpoles and made notes of their physical appearance to 
determine if there was a change between the ones raised in control water versus effluent.  This study is 
extremely important to determine if the chemicals in the Laramie River have reached high enough 
concentrations to have an effect on the organisms living there.   
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Kid Routine 
Ben Sims, Travis Gardner, Joshua Mason 

Department of Computer Science 
University of Wyoming 

Oral Presentation 
 
Department of Computer Science Laramie, WY 

Laramie, WY 
Sheridan, WY 

 
  
 Kid Routine is a web based, routine management service to help teach young children about daily 
routines and time management.  It is designed for use in a day care setting as well as for use in home by families 
with small children.  Kid Routine has a couple main elements.  The first is the routine building interface.  This 
allows users to quickly build a routine from the ground up, or to reuse previously designed routines.  Since 
routines change slightly every day, this give the user the ability to update them with minimal effort while still 
providing the children a quality and consistent routine to follow.   The central element is the display, Kid 
Routine is centered on displaying the routines to the children.  It is designed to be mirrored onto a TV via a 
chrome cast or displayed on a tablet.  The teacher or parent can show the routine so the children can see what 
has happened, what is coming up and how long they have left on what they are currently doing. 
 
 

Natural Gas Letdown Station 
GT Energy (Damon Smith, Nicolas Martinez, James Rundel, and Shane Robinson), Professor Scott Morton 

Department of Mechanical Engineering 
University of Wyoming 

Oral and Poster Presentation 
 

Department of Mechanical Engineering                      Jackson, WY 
Casper, WY 
Trenton, NE 
Recluse, WY 

 
The Dyno Nobel Plant, based in Cheyenne, WY, contracted the University of Wyoming engineering 

design team firm, GT Energy, to develop an energy recovery system from an existing pressure letdown station. 
The plant utilizes natural gas for heating and feedstock in many of their processes related to the production of 
ammonia and nitric acid. The existing pressure letdown station reduces incoming natural gas pressure from 415 
psig to 115 psig.  Dyno Nobel’s demand for compressed air drove the decision to explore producing compressed 
air with the recovered energy.  System design was driven by returning natural gas from the station to the plant at 
a pressure of 115 psig, meeting a specified 18 month ROI, and maximizing the volumetric flow rate of 
compressed air.  The main system components include an oil-free screw expander, a two stage oil-flooded 
compressor with intercooling, and various heat exchangers. A system model predicts power produced from 
expansion, volumetric flow rate of air, and other system operating conditions. Data have been collected 
throughout the course of the project to refine the accuracy of input and output values provided by the models.
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Heartbeat Stars: Orbital Solutions to Eccentric Binary Systems 
Rachel Smullen, with Dr. Henry Kobulnicky  

Department of Physics and Astronomy 
University of Wyoming  

Oral Presentation  
 

Wyoming NASA Space Grant Consortium/Honors Program                                 Gold Hill, OR  
 

 For the past two years, we have been studying eccentric binaries with dynamic tidal distortions 
(deviations in the normal shape of the star due to gravitational interactions with the secondary star) and tidally-
induced pulsations. These stars, discovered by the Kepler Satellite, have been nicknamed “heartbeat stars” 
because of the unique variations in the light we see.  To better understand the physical reality behind these 
mysterious systems, we used the Wyoming Infrared Observatory to obtain radial velocity measurements for 
eight known heartbeat stars.  From our data, we can extract parameters such as the period and eccentricity of the 
binary system, the mass ratios of the stars, and even see residuals in the velocities resulting from the pulsations.  
We compare our results with those measured from the Kepler and find a good correlation between what we 
observe and the reported parameters.  The formation of binary star systems is not well understood.  Therefore, 
understanding these particular systems, which occur early in a star's lifetime, will help us understand how stars 
form and evolve. 
 

Why People Do Not Bike to Work in The Small Community of Buffalo Wyoming: 
A Look Into the Safety of Cycling via Road Assessment 

Tanner Spade, Dr. Christine Porter 
Department of Kinesiology  

University of Wyoming  
Oral Presentation 

 
University Honors Program                        Buffalo, WY 
 
 The population in the United States is becoming more and more obese, roughly 37.5% of adults (CDC, 
2012), and more unhealthy and non-active, as less than half od Americans engage in what is considered regular 
physical activity (CDC, 2007). This is leading to many health problems, including premature deaths and 
astronomical healthcare costs (Ben-Meacham, 2007). Increasing physical activity and decreasing sedentary 
behavior may help reduce these rates and help people live a healthier lifestyle. Even if body mass index is not 
impacted, a large body of research suggests that activity and prevention of inactivity achieve significant health 
benefits. In a small community, such as Buffalo Wyoming, the short distances and low traffic levels may lend 
themselves to people using active forms of transportation, including biking. However, as a Buffalo native, I 
have only very rarely seen a person ride their bike anywhere in the town. The purpose of this study is to take a 
look into why this is the case, by performing an assessment on the safety of riding a bicycle on the 3 main roads 
where the vast majority of businesses are located, and try and decide whether people simply do not want to bike 
because they are inactive, or whether they choose not to because of safety concerns. The assessment was based 
off of criteria that are deemed motivators and deterrents for people that would consider beginning a bike 
regiment, based off of previous research. Assessment was performed by actively traveling the routes to see if 
they meet any of the circumstances that have been predetermined to be cycling motivators or deterrents. It was 
performed in the summer months, as a base study, to eliminate any potential deterrents that cannot be 
controlled, such as winter weather.  
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The Zeta Function and the Riemann Hypothesis 
Aaron Spurlock with Chris Hall 

Department of Mathematics 
University of Wyoming 

Oral Presentation 
 

Honors Program               Lander, WY 
 
The Riemann Hypothesis has been challenging mathematicians since its conception by Bernhard Riemann in his 
1859 paper. Now, it is one of the Millennium problems, with $1,000,000 waiting for the proof or disproof of the 
hypothesis. This paper will derive the zeta function from an applicable problem in number theory and seeks to 
explain how the functional equation was achieved, as a tool of understanding the hypothesis. I will also discuss 
why the hypothesis is important, and applications it may have in quantum mechanics, the Goldbach Conjecture, 
and even another Millennium problem- the Twin Prime conjecture. Finally, this paper will discuss evaluations 
that have been made of the zeta function and the tools that have been used to do so, such as Fourier series or 
Bernoulli numbers. 
 

Synthesis and Characterization of Carbide Paper 
John M. Stacy, Dr. Brian Leonard 

Department of Chemistry 
University of Wyoming 

Oral Presentation 
 

Department of Chemistry                       Cheyenne, WY 
 
 I, along with the rest of the Leonard Research Group, am attempting to synthesize carbides for use as 
catalysts in Proton Exchange Membrane (PEM) fuel cells.  PEM fuel cells convert fuel (usually 𝐻2) into energy 
by separating protons from electrons, running protons through an electrolyte membrane, and running electrons 
around the outside of the cell producing electricity.  The protons and electrons reunite on the other side of the 
cell and combine with Oxygen to create the clean byproduct of water.  The field of PEM fuel cells is a 
promising one with respect to space exploration, as fuel cells are already used to power devices on board the 
space shuttle, and NASA plans to use them for planetary rovers.  However, Platinum is the current catalyst for 
fuel cells (the substance used to split the electrons and the protons), and its high price is preventing PEM fuel 
cells from becoming economically viable.  Our research focuses on synthesizing cheaper Carbide catalysts that 
possess equal or superior catalytic efficiency to that of Platinum.  In addition, we are exploring novel high 
surface area Carbon materials as our Carbon source and template that will lead to fuel cell electrodes with more 
surfaces for catalytic reactions.  This project focuses on the synthesis and characterization of carbide papers. 
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Structural Analysis and Design of the Enzi STEM Center 
Benjamin Steer, Dr. Patrick McManus 

Department of Architectural Engineering 
University of Wyoming 

Oral Presentation 
 
Honors Program and Architectural Engineering Program             Saratoga Spring, NY 
 

The Michael B. Enzi STEM facility will constructed to provide University of Wyoming students access 
to technology and laboratory training space to prepare for post-graduation careers.  The facility will be built 
behind the Energy Center north of Lewis Street between 10th and 11th Streets.  The building must be designed 
structurally to code and additional deflection constraints due to the use of the space as laboratories.  My senior 
project, in collaboration with a teammate, aims to analyze projected loads on the new facility and design a 
structural system to code to resist the calculated loads.  Loads that we considered are dead and live gravity 
loads, wind loads, and seismic loads.  The project resulted in documents for the construction of the Enzi STEM 
facility. 
 
 

Boat Dock Storage Locker 
Tyler Stingley, Benjamin Vetter, Garrett Wilson, Levi Heinrich, Dr. Robert Erikson 

Department of Mechanical Engineering 
University of Wyoming 

Oral and Poster Presentation 
 
Department of Mechanical Engineering                          Powell, WY 

Torrington, WY 
Laramie, WY 
Laramie, WY 

 
The boat dock storage locker was developed by CTS (Cowboy Tackle Storage) as per the requests of 

Mr. Alan Miller.  Secure storage of personal belongings is important to everyone, especially in the fishing and 
boating industry.  Boating and fishing gear can be worth hundreds of dollars, and can be very expensive to 
replace if lost or stolen. Conventional lockers use pad locks and are located on the ground level of the dock.  
The boat dock storage locker design is intended to deter thieves by being securely stored in an overhead 
position, while still remaining accessible to the operator.  To achieve the lowering and the raising of the storage 
locker, an electric powered linear actuator, along with a spring-pulley system, was incorporated to rotate the 
locker about its short axis.  Once the locker is in the stored position, a locking mechanism is activated, securely 
storing the locker in the overhead position.  SolidWorksTM was utilized extensively to design and verify the boat 
dock storage locker design.  The final design of the boat dock storage locker took into account the ease of 
fabrication, availability of materials, along with cost and the possibility of future production of the product on a 
large scale basis. 
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An Experimental Study of Heat Transfer in a Twin-Screw Extruder for On-Board Hydrogen Storage 
Talysa Stockert with Dr. Yuan Zheng 

Department of Mechanical Engineering 
University of Wyoming 

Oral Presentation 
 
NASA Space Grant Consortium                Greybull, WY  
 

With the rising concerns of environmental impacts from fossil fuels new alternative energy technologies, 
such as hydrogen fuel cell vehicles, are being developed. The development in the hydrogen storage material, 
ammonia borane (NH3BH3), has established the need for an on-board solid material transportation system. By 
using a laboratory-scale co-rotating twin-screw extruder, this research investigates the heat transfer and 
transportation of low-density polyethylene (LDPE, a surrogate of ammonia borane) between on-board fuel 
storage tanks.  The result of incorporating the separation component into the twin-screw extruder is a savings on 
production, repairs, power requirements, and the weight of the system. This work takes the conventional system 
of a co-rotating twin-screw extruder and integrates it into the developing field of hydrogen storage. In this 
evaluation, the volumetric flow rates were compared to the requirements of the minimum hydrogen mass flow 
rate adapted to the use of ammonia borane. The heat transfer coefficient was studied to verify that adequate 
temperatures were reached for hydrogen separation. With the advancement of this technology hydrogen fuel 
cell systems can become lighter and safer for a wide range of uses. In the US transportation sector these 
advancements would improve the competition with fossil fuels for vehicles. For NASA the hydrogen fuel cells 
are proposed for use on planetary rovers. With the use of hydrogen fuel cells on the planetary rover, 
explorations of the canyons and valleys on Mars would be possible.  

 
Investigation of the Power Generation Capabilities of the Logimote for use on Ariel Compressors 

Talysa Stockert, Eric Parish, Aleli Magaña, and Malcolm Taylor with Scott Morton and Dr. Michael Stoellinger 
Department of Mechanical Engineering 

University of Wyoming 
Oral and Poster Presentation 

 
Department of Mechanical Engineering Senior Design         Laramie, WY  
 
The multi-billion dollar oil and gas industry relies heavily on the continued operation of a wide range of large 
machinery for production and distribution.  Monitoring the health of this large machinery, such as engines and 
compressors, is crucial. Typically monitoring devices are powered from wires and batteries, which are not ideal 
due to industrial hazards. To this end Logimesh Technologies developed the Logimote, a wireless device that is 
self-powered by a thermal electric generator (TEG) to monitor the health of engines. Logimesh Technologies is 
looking to expand the Logimote’s market by adapting it for use on Ariel KBB and KBV compressors. 
Compressors operate at lower temperatures than engines, reducing the temperature differential that the TEG 
utilizes to produce power. In order to be self-sustaining the Logimote needs to have an optimal design and 
mounting location to produce a sufficient amount of energy. In this research, the feasibility of adapting the 
Logimote for use on compressors was investigated. The computational fluid dynamics (CFD) package 
OpenFOAM was used to model the buoyancy driven flow field produced by compressors. Thermal resistance 
models and conjugate heat transfer CFD models were used to determine the power produced by the TEG. These 
models were used to quantify the performance of the current Logimote as well as design a new working 
prototype. The performance of the prototype was determined experimentally and compared to the computational 
predictions.  
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Cellular Division and TANGLED in Maize 
Claire Stowers – Dr. Carolyn Rasmussen 

Molecular Biology 
University of Wyoming 

Oral Presentation 
 

INBRE                                                                                           Loveland, CO 
 

Cell division, expansion and differentiation are particularly important for the growth of plants because 
their cells do not migrate. This study compared the division timing of a mutant with defects in cell division to a 
normal plant. The mutant with cell division defects is referred to as ‘tangled’. Maize plants that have the tangled 
phenotype progress through mitosis more slowly than wild-type plants as assessed using timelapse imaging of 
cell division. This delay can especially be seen during the metaphase stage of cellular division. In addition, 
tangled mutant cells may have more defects in completing division compared to wild-type plants. This research 
demonstrates that tangled mutant cells have defects at multiple stages of cell division resulting in slow division. 
 
 

The Poliovirus Strikes Again 
Emily Swigart with Dr. Brian Cherrington 

Department of Zoology & Physiology and University Honors Program 
University of Wyoming 

Oral Presentation 
 

University Honors Program                Waterford, WI 
 

Discovered in the United States in the late nineteenth and early twentieth centuries, polio, or 
poliomyelitis, is a disease that causes inflammation of the gray matter of the spinal cord and also affects the 
digestive system. Spread by contact with other people, the three types of polioviruses are contracted through 
secretions of the nose and mouth and by contact with contaminated feces. In a small percentage of cases, the 
viruses result in paralysis of the legs, arms, and chest muscles. Often affected at a young age, most people 
recover quickly from polio; however, some suffer permanent paralysis or even death. With hopes of eliminating 
these cases, Salk and Sabin created two types of vaccines in the 1950s and 1960s that quickly led to eradication 
efforts that are still in place today. Polio has been nearing eradication for many years due to a global effort, but 
recent outbreaks in areas of Africa and Pakistan have led to setbacks in elimination. This project seeks not only 
to learn about these continued outbreaks from an international health perspective, but also to look further into 
the possibility of eradication on a global scale. 
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The Benefits of Dual Language Immersion Programs 
Megan Switzer with Dr. Samara Madrid 

College of Education 
University of Wyoming 

Oral Presentation 
 

Honors Program                                                                                                   Centennial, Colorado 
 

During the 18 and 1900s, the term “melting pot” was coined to describe the fusion of different 
nationalities, ethnicities, and cultures. However with the blending of cultures into one, came the concept of 
assimilation; which many multiculturalists would argue that cultural differences within a society are valuable 
and should be preserved into something such as a mosaic in which different cultures mix, but remain distinct. 
From an educational perspective schools are essentially melting pots in which distinct individuals with a variety 
of characteristics, cultures, and backgrounds come together under one roof to progress and develop in their 
learning experiences. Over the years a variety of ESL  and transitional bilingual programs have been put into 
place in hopes of closing the growing achievement gap between native and non-native English speakers. With 
the creation of No Child Left Behind and the ever growing numbers of multicultural students attending public 
schools, it is important to attend to the needs of the student population. 

 In order to better understand and maintain a student’s first language, one must first comprehend the 
cognitive aspect of the language development process and find the best way to implement and apply that 
knowledge into the classroom. Recently, dual language programs have emerged in which students are taught 
literacy and content in two languages. Two way bilingual programs, full immersion programs, partial 
immersion programs, and developmental bilingual programs all utilize a variety of models and percentages to 
conduct instruction in a target language in order to promote bilingual, bicultural, and biliterate students. The 
overall focus of this comprehensive literature review is to analyze the benefits of dual language immersion 
programs in comparison to ESL programs and how they may best accommodate the needs of the overall student 
population. Between the four different types of dual language programs, students are able to develop as well as 
maintain their primary language while adding the knowledge of a secondary language. As I go through my 
paper, I aim to argue the value of each type of DLL program as it applies to the diversity of different schools. 
 

Examination of Coccidia in Passerines of the Big Horn Basin 
Zach Swope, Wyatt Fabrizio, Marcus Couldridge with Eric C. Atkinson and Dr. Allan Childs 

Northwest College 
Poster Presentation 

 
Wyoming INBRE            Cody,WY, Cody, WY, Casper, WY 
 
Coccidia are a parasitic, single-celled, eukaryote that cause coccidiosis, an intestinal disease, in vertebrates. 
There is very little known about presence and effect of coccidia in the avian order Passeriformes. In our 
research, we investigated the presence of the two most common genera of coccidia (Eimeria and Isospera) in 
House Sparrow (Passer domesticus) and American Goldfinch (Spinus tristis). The birds were captured at 
Northwest College and Coon’s Age Farm (Belfry Montana). Fecal samples were taken, and the birds were 
measured, banded, and released. The fecal samples were treated with 2.5 % potassium dichromate (K2Cr2O7) 
for 7 to 10 days at ambient temperature. We searched for sporulated oocysts using microscopy. Four sporulated 
oocysts of genera Isospera have been discovered within three different birds. Measurements and pictures were 
taken to help identify the oocysts.  
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Cloning of the Bovine Herpes Virus-1 gB Gene for use in Determining the Copy Number Limit of 
Detection of a Real-Time Polymerase Chain Reaction Assay 

Mitchell Szymczak, Dr. Myrna Miller 
Department of Veterinary Sciences 

University of Wyoming 
Poster Presentation 

 
Department of Veterinary Sciences                  Colorado Springs, CO 
 
 Diagnostic testing of bovine herpes virus type 1 (BHV-1) infection at the Wyoming State Veterinary 
Laboratory is done using a real-time polymerase chain reaction (PCR) assay. BHV-1 infection can cause an 
array of problems including: upper respiratory disorders, conjunctivitis, immunosuppression, and reproduction 
losses. Diagnostic assays have a different limit of detection of the virus concentration that it is able to detect in a 
sample. It is helpful to know this limit of detection in order to assess the sensitivity of the test so that it can be 
compared to other testing formats. My project was to determine the copy number detection limit of the real-time 
PCR diagnostic assay. This was done by designing primers to amplify the gB gene of BHV-1, which is the 
target of this assay. Then the PCR product was cloned into a plasmid, the molecular copy number of the DNA 
extract was determined using Avogadro’s number, and serial ten-fold dilutions were run on the real-time PCR 
assay to find the lowest copy number detection limit of the gB sequence.  
 
 

Determining the Effects of Nitrogen Pollution on Lichens in the Wind River Range Mountains  
Bailey Terry1, David Williams1,2, and Shannon E. Albeke3 

1Department of Ecosystem Science and Management, 2Department of Botany, and 3 Wyoming Geographic 
Information Science Center 

University of Wyoming 
Oral Presentation  

 
Ecosystem Science and Management                                  Newcastle, WY 
 
 An important concern of land managers is how anthropogenic sources of atmospheric nitrogen 
deposition influence the health of forested ecosystems in the western US. Industrial and agricultural sources of 
reactive nitrogen in the atmosphere have the potential to alter functioning of forested ecosystems far from 
pollutant sources. This study evaluates the effectiveness of lichens as a natural indicator of the source and 
amount of atmospheric nitrogen deposition in forested ecosystems in the Wind River Range of Wyoming.  
Analysis of δ15N and δ13C of lichen biomass will evaluate how lichens record the source and biological effect of 
nitrogen deposition. The data collected from two lichen species, Letharia vulpina and Usnea lapponica, will be 
developed with GIS modeling to interpret the spatial pattern of nitrogen deposition in relation to a large region 
of natural gas drilling, which is a potential source of reactive nitrogen in the atmosphere on the western slope of 
the Wind River Range.  
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Cote D’Ivoire: A Case for Change in the Private Sector 
Christine Tezak, Dr. Marianne Kamp 

History 
The University of Wyoming 
Oral and Poster Presentation 

 
Honors            Laramie, Wy 
 
A little over ten years ago, the Harkin-Engel Protocol was signed by global chocolate and cocoa industry 
representatives as an agreement to work towards slave-free chocolate production. The protocol laid out a series 
of date specific actions that were intended to eradicate the worst forms of child slavery within the chocolate 
production process. These included the development of a “public certification” system for farming, which 
would act as a credible, mutually acceptable, voluntary process that would publicly account for labor practices 
in cocoa farming; as well as establishing a joint international foundation to serve as a clearinghouse on the best 
practices to eradicate child labor and drive remediation efforts on the ground.  This foundation has been 
established and is called the International Cocoa Initiative (ICI). However, the effectiveness of the Harkin-
Engel protocol in Cote d’Ivoire has been called into question by many journalists and human rights activists, as 
the act is over ten years old and there has been little change in the status quo. The Cote d’Ivoire is responsible 
for producing over 47,000 tons of cocoa every three months, and it is estimated that around 15,000 children and 
forced into labor or slavery for the business to continue.  The necessity for change in Cote d’Ivoire’s chocolate 
production is clear through the discussion of the historical context of the governmental crises and international 
intervention; the analysis of effectiveness and involvement of Non-Governmental Organizations, Human Rights 
Groups, and the Media in the issue; as well as a breakdown of the American business role in encouraging or 
eradicating the issue.  
 

Tracking Toads: Using Radio Tags to Monitor Boreal Toad Movement and Habitat Use in 
Southwest Colorado 

Nathan Thompson, with Daniel Gibson-Reinemer and Paul Jones 
Zoology and Physiology 
University of Wyoming 

Oral Presentation 
 

Honors Program           Montrose, CO 
 

Boreal toads (Bufo boreas boreas) are a state endangered species in Colorado and are also declining in 
other states, such as Wyoming and Montana. The main cause of the decline in boreal toads is Batrachochytrium 
dendrobatidis, or chytrid fungus. Boreal toads are actively monitored and under a recovery program in 
Colorado. Previous reintroduction efforts had been successful in establishing new populations of toads. Here, 
we reintroduced toads into suitable habitat as step one in a similar recovery program. Our initial objectives were 
to evaluate the usefulness of sentinel toads as chytrid detectors by comparing toads from sites with and without 
chytrid fungus present, and to monitor the habitat use and movement of boreal toads. Wildfire and other 
unfortunate circumstances changed our objectives to a comparison of hatchery toad and wild toad habitat use 
and movement. Our toads did not show as much variety of habitat use as did wild toads monitored in previous 
studies. Hatchery toads are not used to wild habitat, which could be one reason why their data are so different 
from wild toads. The overall movement of the hatchery toads was less than the wild toads, and the individual 
male and female weekly and daily movement departed from previous findings. Also, we noticed some 
interesting weight loss trends related to the sex of the toads. More movement appears to be correlated with more 
weight loss. We later discuss implications of using hatchery toads and radio collars for reintroduction and 
conservation efforts.   
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Prevalence of Secondary Traumatic Stress in Primary  
Caregivers of Children in the Wyoming Foster Care System 

Michaela Tratos and Dr. Christine Wade 
Department of Family and Consumer Science 

University of Wyoming 
Poster Presentation 

 
McNair Scholars Program          Douglas, WY 
 
 Secondary traumatic stress is a subject that has been researched in medical and social work professions 
immensely. One specific area of interest has been in the effects of working with foster care children on clinical 
professionals. Although many studies have found high levels of self-reported secondary trauma in case workers 
and therapists who work with foster children, prevalence rates of secondary traumatic stress in primary 
caregivers of foster children have not been determined. However, as primary caregivers are the main adults 
involved in day to day activities and care of foster children, it is important to understand if these caregivers 
experience secondary trauma so that, if there is a prevalence of secondary trauma, primary caregivers of foster 
children can be provided with the appropriate resources and services.  

Therefore, the purpose of this study is to examine the prevalence of secondary trauma in primary care 
givers of children in the Wyoming Foster Care System using the Secondary Traumatic Stress Survey. Primary 
caregivers will be asked to complete the anonymous online survey. Results will be discussed in terms of 
prevalence rates in Wyoming, comparisons to rates in other populations (e.g., case workers, therapists), and 
implications for future research and practice. 
 

Characterization of metabolites in fungi antagonistic to cancer by Gas Chromatography-Mass 
Spectrometry 

William Trebelcock, Mitch Helling, Ed Van Kirk, Dr. Ami Wangeline, and Dr. Franco Basile 
Department of Chemistry 
University of Wyoming 

Oral Presentation 
 

Wyoming INBRE                                           Cheyenne, WY 
 

The use of mass spectrometry in metabolite analysis and compound identification has played an integral 
role in drug discovery and the development of metabolome databases.  Although metabolites of many fungi 
have been identified, there is a paucity of data concerning fungi isolated from high selenium environments. In 
this ongoing experiment, a group of 12 selenophilic fungi were extracted using preselected organic solvents and 
tested for activity against breast and ovarian cancer cell lines.  One fungal isolate/treatment combination was 
found to have high kill rates on both cancer lines relative to a Cisplatin control.  HPLC was used to fractionate 
the crude extract resulting in increased activity per volume within a small subset of consecutive fractions.  To 
further characterize these compounds a sample preparation method was developed to increase their volatility 
and thermal stability, making them amenable to GC-MS analysis. Specifically, the method involved extraction 
followed by microwave-heated derivatization, including methoximation and silylation. The method was verified 
by mass spectral analysis with baseline testing on 18 compounds representative of biologically occurring 
functional groups, and confirmed with NIST database match.  The fungal compounds were derivatized and 
subsequently analyzed by GC-MS.  Peak retention time and relative abundance was then compared using the 
XCMS metabolomic data processing platform developed at Scripps.  Additionally, peak deconvolution of total 
ion chromatograms was completed using AMDIS software.  Based on these results the sample preparation 
method works effectively with complex mixtures leading to complete derivatization.  Future work focuses on 
continued identification of unknown cancer antagonistic compounds using these methods. 
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The Heart of a Trout: An Evening of Poetry and Dance 
Scott Trout  

With Margaret Wilson 
Department of Theatre and Dance 

University of Wyoming 
Creative Performance and Oral Presentation 

 
Department of Theatre and Dance               Fort Collins, CO 
 
The Heart of a Trout is a devised theatre performance featuring vertical dance, pantomime, spoken word poetry, 
chalk, live music, and audience interaction. It seeks to create a dialogue between audience and performers about 
love and companionship. It poses the questions, “Why do we need love?” and “What is true intimacy?” 
Throughout the performance, the audience will be encouraged to examine their experiences with love and 
relationships and share those experiences outward. The performance is designed to blur the lines between 
audience and performer and break down modern conceptions of safe proscenium-arched theatre. The project has 
forced me to view all sides of a theatrical production. My research has included the viewing of many devised 
works by famous performance artists. The final performance is at 7:30 on May 9th, in the Studio Theatre at the 
Fine Arts Building. 
 
 

European Union Propaganda 
Michael Trujillo with Stephanie Anderson, PhD 

Department of Political Science 
University of Wyoming 

Poster Presentation 
 

McNair Scholars Program                       Laramie, WY 
 
The purpose of this study is to examine whether the European Union’s (EU) forms of traditional and social 
media over the Eurocrisis are a necessary, valid, and effective in creating a positive image for the EU.  The 
increase in all forms of media is part of the European Commission’s Plan D for Democracy, Dialogue and 
Debate.  The EU has dramatically increased the use of the “Fifth Estate” or non-traditional forms while still 
using traditional forms of media to expand the European public sphere.  Twenty-four languages and the lack of 
‘national’ news channels or newspapers that reach all twenty-eight member states means that the European 
Commission produces many ‘canned’ press releases and information including videos and social media content.  
However, why does the EU find these campaigns necessary, and do these information campaigns border on 
propaganda?   Method for the study will be to make a propaganda rubric and to determine whether all forms of 
EU media would be considered propaganda and whether it is effective in mitigating the negative image 
produces by the Eurocrisis.  In doing so, this research assess the political communication of the EU.  
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Mapping Water Bodies with Landsat Imagery Contaminated with Thin Layer-Clouds 
Zachariah Tuthill1 with Ramesh Sivanpillai PhD2 

1 Department of Ecosystem Science and Management, and 2 Department of Botany,  
University of Wyoming 

Oral Presentation 
 
UW Water Research Program                                                                                        Laramie, WY 
 

Presence of clouds and their shadows in remotely sensed images diminishes the utility of these data for 
mapping Earth surface features. Currently this problem is addressed by either replacing the cloud-contaminated 
images with cloud-free images acquired from different dates, or replacing the contaminated pixels in the image 
with adjacent pixels. However, there are different degrees of cloud-contamination ranging from thick to thin or 
spotty clouds, and their shadows. While images contaminated with thick clouds have very little or no utility, 
images with thin layer of clouds may still be usable because Earth surface features may be visible through them. 
This study assessed the influence of thin layer cloud-contamination and their associated shadows on the ability 
to estimate surface area of terrestrial water bodies in Landsat Thematic Mapper imagery. We used Landsat 
images with differing degrees of cloud and shadow contamination, mapped the shoreline of reservoirs using 
automated classification methods and estimated their surface areas. Results from this study will provide insights 
about the utility of thin layer cloud-contaminated Landsat images for mapping water bodies. 
 

 Calmodulin in the Nucleus:  Novel alternative splicing of a calmodulin gene variant in tomato 
generates a nuclear targeted isoform 

Braxton Tyree1, Raju Kandel2, Clay Trewhalla1, Sadanand Dhekney2, Daniel Bergey1 
1 Sheridan College, Sheridan WY 82801 

2 UW Extension Research Center, Sheridan WY 82801 
Oral and Poster Presentation 

 
Department of Life Sciences (Sheridan College) 
UW Extension Reseaerch Center (Sheridan WY)   
 
Calmodulin (CaM) is a cytosolic, calcium-binding protein that “senses” and transduces intracellular fluctuations 
in free Ca++ levels by initiating cellular responses to various biotic and abiotic stresses, developmental 
transitions, etc.   We cloned and sequenced the entire tomato CaM gene family.  Genomic DNA sequencing 
revealed that one of these gene family members is alternatively spliced to generate two distinct mRNA variants, 
one of which  these mRNA variants codes for a standard cytosolic calmodulin protein, whereas the other variant 
codes for a novel calmodulin isoform containing a C-terminal, 25-amino acid long, consensus nuclear 
localization signal (NLS), encoded by a separate exon.   Exhaustive sequence database searches also revealed 
the existence of CaM-NLS sequence variants in several other plant species.  To confirm the nuclear targeting 
potential for this novel CaM-NLS domain, we fused the NLS sequence to the green fluorescent protein (GFP) 
coding sequence, generated transgenic grape and tobacco plants, and used confocal microscopy to visualize 
nuclear accumulation of GFP.  Transgenic control plants expressing GFP alone, containing no NLS, exhibited 
cytoplasmic fluorescence only.   This novel CaM-NLS variant provides an ideal experimental system for 
pursuing deeper understanding and elucidation of the molecular mechanisms (e.g., alternative splicing, exon 
shuffling, gene duplication) that generate “new” genes and drive evolutionary change.  Continuing work will 
investigate potential strategies for engineering CaM sequence variants and introducing into plants in attempts to 
modify and enhance plant responses to various stress and defense responses (e.g., cold, drought, saline, 
pathogen attack, etc.).   
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Electronics Craps Table 
John Valdez, Dr. Stanislaw Legowski 

Department of Electrical and Computer Engineering 
University of Wyoming 

Oral and Poster Presentation 
 
Department of Electrical and Computer Engineering,                        Cheyenne, WY 
Volpi/Cupal Senior Design Fund 
 

Craps is a dice game played in casinos all over the world. In this game the players place bets, wager 
money, against the casino on the outcome of the roll of two dice. Bets are tracked by three highly trained casino 
workers split into three positions; two dealers and one stickman. There is generally no set limit as to how many 
players can play on a craps table though a full table may have 16 or more players at one time. With this many 
players, keeping track of all the bets can be a daunting task for even a highly trained dealer/stickman and 
mistakes can and do occur. The pace of the game slows down with the increased amount of players because 
more bets have to be placed, paid out or collected after each roll of the dice.  

My senior design project incorporates electronics into the game of craps to track bets and payouts while 
maintaining the interactive appeal of the game. My project includes two stations for data entry into a main 
computer which will control the gameplay. The main station is controlled by the player and is used to enter bets 
and the track player’s funds. The second station is controlled by the dealer/stickman to enter the dice values 
after each roll. The main computer tracks all betting and payout information for the player and control the flow 
of the game. My electronic craps table keeps the dice rolling interactivity for the players while incorporating 
hardware and software to increase the speed and accuracy of the game of craps.  
 

In Situ Testing of Carbon Fiber Reinforced Composites 
David Veinbergs, Dr. Ray Fertig, III 

Department of Mechanical Engineering 
University of Wyoming 

Poster Presentation 
 

Wyoming EPSCoR                                                                                  Grand Rapids, MI  
 
Carbon Fiber Reinforced Polymers (CFRP) are used in aerospace, automobile racing, wind energy, sports 
equipment, and many other areas in which safety is critical. Fundamental to the engineering of safe CFRP 
products is the understanding CFRP failure in all modes and the development of mathematical models that 
correctly predict failure. The goals of this research project were to develop a machine and method to perform in 
situ testing of a CFRP under a Zeiss AX10 optical microscope. Achieving these goals will provide the rare 
opportunity to view the failure of a CFRP material at a micro structural level in a slow motion video. This will 
help validate the current failure models and provide new insight into the effects of the material’s inherent 
variability and variations in the manufacturing process on the material properties.  
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Lithium Extraction from Oilfield Brines 
Mikel Walbridge, Ross Gilbert, Rodney Murray, John Stacy, Ahmad Alkhabbaz 

Department of Chemical and Petroleum Engineering 
University of Wyoming 

Oral Presentation 
 
Department of Chemical and          Evanston, WY, Sheridan, WY, Powell, WY 
Petroleum Engineering           Cheyenne, WY, Qatif, Eastern Province, Saudi Arabia 
 

Due to current and future government regulations in CO2 emissions, carbon sequestration in geological 
formations has arisen as one of the major solutions to these regulations.  One specific formation targeted for this 
sequestration is the Rock Springs Uplift which currently contains salt water brine.  This brine must be removed 
and treated in order to inject CO2 for storage. Luckily the brine contains large amounts of lithium that can be 
reacted with sodium bicarbonate to yield lithium carbonate, which is used in batteries.  The sales of lithium 
carbonate will help minimize the cost of the brine treatment. Another benefit to the project is the production of 
potable water that can either be bottled or used to subsidize local irrigation and municipal supplies.  The sales of 
the extracted lithium as lithium carbonate, potable water, and residuals as road salts could lead to a significant 
reduction in the costs of CO¬2 sequestration. 

Current lithium extraction methods use extensive evaporation ponds and so are not appropriate for this 
project.  Large-scale ponds in the area would destroy the surrounding environment resulting in detrimental 
effects on local wildlife and flood control.  Our process replaces the evaporation ponds with a hydro-turbine, 
nano-filter, and a series of two reverse osmosis units that efficiently concentrate the lithium for further reactions 
within two constant stirred tank reactors (CSTRs). Our series of unit operations result in by-products of 
electricity, potable water, and road salts which can also be sold.  The process outlined in our project has the 
capability to provide successful treatment of the displaced brines while reducing costs associated with CO2 
sequestration within the Rock Springs valley uplift through the sales of lithium carbonate, electricity, potable 
water, and road salts. 

 
Automated Reloading Press 

Tyler Webber, Dr. Stanislaw Legowski 
Department of Electrical and Computer Engineering 

University of Wyoming 
Oral and Poster Presentation 

 
Department of Electrical and Computer Engineering         Powell, WY 
Wyoming Space Grant Consortium 
 

The need for a fully automated ammunition reloader is all too apparent to the everyday shooter. The 
current progressive reloader often requires to pull on a reloading arm to reload ammunition, and often bullets, 
cases, or both have to be placed together along the way. Even with attached accessories the user must also refill 
case and bullet feed tubes when they run empty, which takes even more time. My intention is to free a person 
from the tedious and rigorous process that comes with reloading ammunition, by adding in both automated 
bullet and case feeders, along with an electrical actuator to automate the reloading piston. This system should 
greatly reduce both time and effort, and improve the amount of ammunition that can be reloaded in the same 
amount of time. The project involves a progressive reloader, microcontroller, multiple sensors, electric actuator, 
case and bullet feeders, and the parts necessary to manufacture bullets (casings, bullets, powder, etc…). While 
this system is quicker and easier, there is still a concern with safety, and that is taken care of with a multitude of 
sensors to ensure the users safety. With the addition of this automated system; anyone can reload ammunition 
quickly and effortlessly. 
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Linking Neuroanatomy to the Performance of Learned Behaviors:  An Investigation of the Neural Basis 
of Disordered Vocal Performance 

David A. Wilson 
Dr. Jonathan F. Prather 

Department of Zoology and Physiology 
University of Wyoming 

Oral Presentation 
 

Wyoming INBRE Fellowship          Cheyenne, WY 
 
Experience-driven changes in brain structure are the essence of the learning, and learning is the basis of nearly 
every form of human behavior.  For example, through the experience of hearing and rehearsing music to learn 
an instrument, sensory and motor pathways are built, refined and preserved as a novice becomes an expert.  
Those processes also underlie how we learn the sounds we use to communicate using speech: we gradually 
become expert in imitating the sounds we hear performed by others around us, those vocal patterns are 
preserved throughout adulthood in the structure of sensory and motor brain sites dedicated to speech.  If the 
structure of those sites is disturbed, then speech rapidly deteriorates, as occurs in cases of adult-onset stuttering 
following stroke. To investigate this structural change, I have used use an animal model of acquired changes in 
the sequencing of sounds used in vocal communication, and have tested whether induced changes in vocal 
sequence are associated with changes in the size and/or number of neurons in a sensorimotor brain site 
dedicated to performance and perception of the sounds used in vocal communication.  This research has 
potentially increased our understanding of the anatomical basis of specific pathologies of vocal performance.  
Structures in the songbird brain are analogous or homologous to corresponding structures in the human brain, 
and as a result these insights may guide clinical development of mechanistically-targeted therapies for 
disordered speech.  
 

Winged Arthropods as Sources of Antibiotic-producing Microbes: Is There a Taxonomic Pattern? 
Alison Winkler and Ryan Croft with Eric Atkinson and Elise Kimble 

Biology 
Northwest College 
Poster Presentation 

 
INBRE                  Cody, WY 
                    Powell, WY 
 
       Environmental sources for novel antibiotic-producing bacteria in our project have been expanded beyond 
non-living reservoirs to include arthropods from three orders: Diptera,  Hemiptera and Hymenoptera.  Whole-
body homogenate of the insects was plated on agar media for growth of bacteria.  The bacterial isolates were 
tested for ability to inhibit Escherichia coli, Pseudomonas aeruginosa and Staphylococcus aureus.  The 
Hymenoptera yielded a number of bacterial isolates which had antibiotic activity, whereas the Diptera and 
Hemiptera yielded no isolates with activity.  This may be either a taxonomic pattern or an environmental 
pattern, as the Diptera and Hemiptera specimens were collected in different environments than were the 
Hymenoptera. 
 
 
 
 
 
 
 
 



Wyoming Undergraduate Research Day 2014 Page 106 
 

Implications of Sentencing Reform in the United States  
Kendra Winslow, with mentor, Dr. Cary Heck 

Department of Criminal Justice  
University of Wyoming  

Oral Presentation  
 
 

Honors Program             Longmont, Colorado 
 
 The need to balance severity and leniency is of particular importance in the criminal justice system and 
in punishment and sentencing. It is through this facet of the criminal justice system that the power, and the 
discretion of the government is vividly on display.  It is through sentencing that the expectations and standards 
of society are translated into judgments on the individuals who find themselves in the criminal justice system.  
 In the United States, sentencing was mainly the prerogative of judges until the last several decades of the 
twentieth century. Operating under indeterminate sentencing systems, the judges were accorded great discretion 
in crafting sentences to fit the offenders and the specific offenses. In the 1980’s though, the United State saw a 
shift in sentencing policy and the indeterminate sentencing system came under sharp criticism from many 
sources. The result of these harsh criticisms was a series of reforms that effectively ended discriminate 
sentencing. At the federal level and in state after state, sentencing guidelines were developed that limited the 
range of what judges could consider, with the intention of creating more predictable and uniform sentences for 
all offenders.  
 This study will examine the effect that sentencing reforms have had in a variety of different facets of the 
criminal justice system. Through analysis of prior published articles and research surrounding sentencing 
reform, and determinate sentencing at the federal and state level, I will examine how sentencing reforms have 
impacted prison populations, incarceration rates, and other trends over the last thirty years in the United States.  
 

Wertz Field Production 
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Oral Presentation 
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Production data for the Wertz field was acquired from multiple sources in order to view and analyze 
production trends in the period of reported data. In addition to this, comparisons were made within the 
production trends with its neighboring field, the Lost Soldier field. Oil, gas, and water production were acquired 
from a Petra database provided by Marathon, as well as the Wyoming Oil and Gas Commission (WOGCC) for 
the Wertz field. The same data was acquired for the Lost Soldier field, however only from the WOGCC. In 
addition to this, some water and CO2 injection data was available from the WOGCC. With the acquired data, 
production plots were created in order to view production trends as well as production responses to different 
injection methods. From the production plots created, it was observed that the Wertz field had beneficial oil 
production responses from water flooding, as well as CO2 flooding. In addition to this, it was observed that the 
Lost Soldier field had very similar responses to the same types of EOR processes. Because of this, it can be 
concluded that the flooding processes implemented within these fields were successful and continue to be 
beneficial to the oil production within these fields. A discrepancy between the Petra data and WOGCC 
production data was found which displays a clear error in one of the sources. The trends for each source were 
similar, but the production of oil, water, and gas from the Petra data were consistently twice that of the 
WOGCC data except for the period of 1995 to 1997. In this unique time period, the production rates of the two 
sources were nearly identical.  
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The beauty industry is a multibillion dollar industry that focuses on molding people, especially women, into the same type 
of mold. Ironically, however, virtually everyone interprets feminine beauty differently. Someone might find a wealth of 
beauty in her ninety year old grandmother. Another might consider his triple-amputee girlfriend the most gorgeous person 
alive.  “Chameleon” tells the story of a young model named Elle who, through an arrangement she makes with a mirror, is 
seen as the epitome of beauty to everyone she meets. Naturally, she appears different to every person she encounters, and 
soon discovers a wealth of benefits that go along with being the embodiment of perfection. Every modeling and acting 
scout who sees her wants to hire her. She commands everyone’s attention, and her self-confidence goes through the roof. 
However, Elle also encounters a host of difficulties that quickly overcome the advantages. People won’t leave her alone. 
They follow her home. They mistake her for people they know and long-dead celebrities. She becomes a magnet for 
predators and rapists. Eventually, she begins to lose herself and her identity, and she destroys her face in an attempt to 
gain back what was once hers. Beauty has always been a major part of every human culture, but recently it has started 
becoming more of a hot-button issue, and every day more and more people are challenging the media’s definition of what 
is beautiful. Rather than make a point that has already been made a thousand times before, this project seeks to cause the 
viewer to reconsider beauty and its array of implications, and whether it’s even really worth having. “Chameleon” takes 
the form of a loose graphic novel format, and is hand drawn in ink. 
 

Folding Panel Saw Frame 
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Working with large sheet material is an integral part of the woodworking vocation, however large sheets are 
difficult to maneuver and cut for an individual. Panel saws address these complications providing the capability of holding 
the material so cuts can be made safely and by a single operator. Currently, most panel saws have ridged frames with only 
a vertical travel motion, and the ability to rotate the saw and push the material through for horizontal cuts. With a ridged 
frame, the panel saw has a large footprint and is non-portable. SAWorks Engineering has partnered with Mr. Ron 
Borgialli, owner of Cam Works, LLC of Laramie Wyoming, to design and fabricate a prototype folding panel saw frame 
with the additional ability of making diagonal cuts. A folding panel saw will be easier to store, more mobile, and can be 
incorporated into small personal shops and used on offsite projects. The compact and portable nature of a folding panel 
saw frame opens the market to a new clientele who has not previously considered the viability of a panel saw. The added 
ability to make diagonal, beveled, and mitered cuts will add advantages to detailed woodworking not achievable by the 
standard panel saw.  These features eliminate the necessity for other large shop equipment, such as table saws and 
compound miter saws. This panel saw frame can be operated by a single individual and be adaptable to either a circular 
saw or router. The saw/router will travel on vertical and horizontal guides to make cuts without moving the material. The 
design will be developed and fabricated between September 2013 and May 2014, meeting the expectations of the 
mechanical engineering senior design course at the University of Wyoming. The goal of the project is to provide a panel 
saw capable of exceeding the functions of traditional panel saws while maintaining ease of user operation.   
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         The research project is to study the “snap-off” in the microfluidic models, a phenomenon of critical 
importance to enhance oil recovery (EOR) from fractured reservoirs. Snap-off describes the phenomenon that 
occurs when the interface between a wetting and non-wetting phase in the center of a pore or throat is 
destabilized, leading to droplet formation. During EOR processes by waterflooding, imbibing water displaces 
oil. However, if the oil phase breaks up, or snaps off into stable droplets, it will be retained in thereservoir and 
the yield will be compromised. So it is critical to govern the process of snap-off to maximize the recovery 
yields. My research is to understand the mechanism of “snap-off” and design the devices with different 
channels to observe the snap-off. The displacement process can be observed directly under a microscope and 
recorded via high-speed camera. The wetting phase and non-wetting phase were changed with different fluids. 
And I tested the influence of the geometry, the flow rate ratio and the salinity of the non-wetting phase on the 
size of droplet. The different conditions that enhance or suppress snap-off were identified. 
 

Homoepitaxial Growth of TiO2 on TiO2 and Nb-TiO2 Single Crystals Substrates 
Qian Yang, Theodore J Kraus, Dr. Alexander B. Nepomnashchii, Dr. Bruce A Parkinson 
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Epitaxial layers of TiO2 were deposited onto the surface of commercially available rutile TiO2 and Nb-TiO2 
single crystals using Atomic Layer Deposition (ALD). Atomic Force Microscopy (AFM) results confirm 
homoepitaxial growth of thicknesses up to 100 nm. Photoelectrochemical oxygen evolution reaction reveals an 
increase in photocurrent after ALD deposition and post-annealing. Conductivity results using Mott-Schottky 
plots demonstrate increase of the doping density after ALD deposition and annealing for the vacuum doped 
rutile crystals from 2.5 x 1018 cm-3 to 2.8 x 1019 cm-3 and decrease for Nb-TiO2 crystals from 1.4 x 1020 to 2.8 x 
1018 cm-3. Annealing at high temperatures for Nb-TiO2 single crystal results in the formation of oxides and 
deviation from characteristic Mott-Schottky behavior. 
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TSPO expression, purification and Florescence quenching 
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The translocator protein (TSPO), which previously known as peripheral-type benzodiazepine receptor, is 

an 18-kDa membrane protein found in the mitochondrial outer membrane. TSPO was expressed in E.coli by a 
bacterial homolog of TSPO from R. sphaeroides. TSPO was purified by column chromatography. The 
fluorescence quenching did in our group showed that TSPO in functional state was expressed and purified. 
 

Understanding viscous compaction in igneous rocks: A window into the origin of economic ore bodies 
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Layered mafic intrusions (LMI) are major sources of essential metals such as platinum, palladium and 
chromium. Yet the processes by which these metals are concentrated to produce economic ore deposits remain 
poorly understood. One such process is viscous compaction, whereby crystals formed on the bottom of a 
magma chamber get squeezed together and concentrated by pressure due to the weight of the overlying crystal 
pile. Here, I present a quantitative test of whether solution-re-precipitation, a sub-process of viscous compaction 
plays a major role during the formation of ore deposits in LMIs. Solution-re-precipitation operates by dissolving 
material from the margins of crystals, where crystals are in direct contact, and re-precipitating that material in 
regions of lower pressure, where crystals are not touching. This process should lead to a change in the shape of 
the crystals and hence a decoupling of the final shape of the crystal from its crystallographic axes, which should 
reflect the original shape/orientation of the crystals. This paper utilizes two different data sets: i) Electron 
backscatter diffraction (EBSD) data generated using a scanning electron microscope (SEM) which provides the 
3-D orientation of the crystallographic axes of the crystals and ii) The shape of the crystals obtained by tracing 
the boundaries of crystals on 2-D images of thin sections generated using a petrographic microscope.  Each 
individual crystal, in a thin section, is examined, to determine its shape and to see if it’s long and short axes 
match its crystallographic axes as shown by the EBSD data. If the long and short axes consistently correspond 
to the same crystallographic axes, then the crystal shape hasn’t significantly changed by viscous compaction 
and pressure solution can be eliminated as a mechanism for compaction. If they do not match then  pressure 
solution must be operating and these measurements allow  quantification of the importance of this process.  
 
 
 

 


	A new Eimeria (Apicomplexa: Eimeridae) in Perognathus fasciatus (Rodentia: Heteromyidae) from Wyoming
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	Toxoplasma gondii is a very prevalent parasite that the CDC estimates infects up to 60% of Americans. Most of these people do not know they are infected because, with a normally functioning immune system, there are rarely symptoms. However in immunoc...

