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T his year Explorations moved to a new model and for the first time used an entirely student-run editorial board. This 
new model provides not only the opportunity for student researchers to work with faculty advisors to create and 
publish their own work, but also establishes a foundation for peer review and evaluation. As a teaching assistant, and 

as a student myself, I have come to believe that a deeper level of learning occurs when we move beyond passive absorbance 
of information and begin to produce, explain, and reason through novel concepts. When we engage our peers by asking for 
feedback, or by developing problem solving approaches as a team, we begin to create communities of higher learning. Being 
a member of this kind of community requires a willingness to accept a certain degree of vulnerability. It can be a struggle to 
express ideas in a comprehensive manner, to explain a logical framework for approaching a problem, and to know how to ask 
for help from our peers. Through Explorations I have had the honor of working with our student editorial board and authors, 
who were all ambitious and brave enough to accept the vulnerability necessary to create a new outlet for enhanced peer 
learning within our university. 

I am grateful to the Explorations Editorial Board: Abbie Popa, Brandon Tautges, Edith Karuna, Haley Cynar, Jordyn May, 
Kenneth Chang, and Nick Smith, for being such a wonderful team to work with; to the student authors and their mentors for 
their hard work and creativity; to JoAnne Engebrecht for her beautiful preface; and to the Undergraduate Research Center 
team: Angelique Louie, Tammy Hoyer, and Michelle Vyvlecka for their ongoing support. 

The journal can be found at: explorations.ucdavis.edu
We hope you enjoy it. 

Lindzi Wessel, Editor-in-Chief
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A Community of Teachers and Scholars 
JoAnne Engebrecht, Professor of 
Molecular and Cellular Biology

2014 Recipient of the Chancellor’s Award for  
Excellence in Mentoring Undergraduate Research

refleCTions

In today’s environment of decreased state and federal 
funding for higher education and research, it is easy to 
lose sight of the core mission of the University. University 
literally means “a community of teachers and scholars” 
and I would posit that this community is focused on the 
pursuit of knowledge. Thus, introducing undergraduates 
to research is a core mission of the University, regardless 
of discipline. My own experience as an undergraduate has 
greatly shaped how I approach introducing undergraduates 
to research in my lab here at Davis. Similar to UC Davis, 
my alma mater is very large and seemingly impersonal. 
However, a specific class sparked my interest in molecular 
biology and I was fortunate that my Professor invited me 
into her lab. Unlike the stereotype of the lonely scientist, I 
quickly realized that university research labs are a vibrant 
community of teachers and scholars; this community 
helped spark my interest to pursue knowledge and has 
sustained my passion for knowledge over the last thirty-
five years. My job, and that of my colleagues, is to provide 
similar opportunities to UC Davis scholars.

Research is not done in isolation. Research can only 
be done successfully if scholars understand what has 
come before and are willing to engage and teach others, 
whether in a wet or dry “laboratory” setting. Ensuring that 
undergraduates are part of this community is essential for 
the future of the University and the research enterprise. 
Thus, forums like the Undergraduate Research Conference 
and Explorations are critical to sharing and advancing 
knowledge and illustrate the value of a university education.

Imagine being the first person to discover something. This 
is what drives the research enterprise and what has driven 
me. When an undergraduate embraces this, university 
professors have done their job. Further, we can never 
predict what the next great discovery will be; perhaps this 
will come from mapping auditory circuits in barn owls 
(Stephanie Pollitt), identifying plant genes that respond to 
the changing environment (Megan Choi), understanding 
how UV radiation affects octopi (Wyatt Brown), 
documenting the impact of prenatal health care on children 
of undocumented immigrants (Madison Dunitz), or one of 

the other research explorations described in the following 
pages. Freedom to pursue knowledge in all disciplines 
will ensure discoveries that will be beneficial to mankind. 
UC Davis is fortunate to have many outstanding young 
scholars who have the potential to transform our world. I 
invite you to read these pages and see what our students 
have discovered in their own pursuit of knowledge.

Title: From sight of an idea to a scientific insight
Artist: Anya Volosskaya
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THE HUMAN EXPERIENCE

The Consequences of Alcohol Consumption 
For Drinking and Non-Drinking Students
Shadd Cabalatungan 

In this study, I investigate whether other students’ alcohol 
consumption negatively influences the academic and social lives of 
non-drinking college students. I examine the “second-hand effects” 
of alcohol with a scale measure of the negative consequences of 
drinking. Method: The variables measured in the study were drawn 
from Wechsler’s Harvard College Alcohol Study (2001). Multiple 
regression models were used to assess relationships between the 
negative consequences of others’ drinking and outcome variables. 
Comparisons were used to assess whether these relationships 
differed for abstainers relative to drinkers. Conclusion: The grades 
and satisfaction of college students, drinkers and abstainers alike, 
suffer as a result of their peers’ drinking; however, compared to 
drinkers, abstainers are more adversely affected. College alcohol 
programs should extend their focus from drinkers to abstainers 
and develop intervention strategies that will promote health and 
well-being for both groups.

The Relation Between Working Memory  
and Mind Wandering
Chun Mei Su

The purpose of this study was to examine the relation between 
working-memory capacity and mind wandering in light 
of two perspectives about how mind wandering should be 
conceptualized. The Resource Capacity view of mind wandering 
predicts a positive correlation between working-memory capacity 
and mind wandering, whereas the Executive Attention view of 
mind wandering predicts a negative correlation between the 
two. The results showed that the relation between working-
memory capacity and mind wandering depended on how 
mind wandering was assessed. Working-memory capacity was 
positively related to self-caught mind wandering, but not related 
to probe-caught mind-wandering. In summary, the results of 
this study were consistent with the conceptualization of mind 
wandering as a resource-consuming phenomenon. An important 
question about the relation between working-memory capacity 
and mind wandering in this study is whether high working 
memory capacity is associated with more mind wandering or 
with better comprehension monitoring. Implications of the 
findings are discussed.

Mama Love Papa: Consumption, Love, and 
Typology in Gentlemen Prefer Blondes
Annika Cunningham

This essay offers a new reading of Anita Loos’s Gentlemen Prefer 
Blondes in terms of 1920s gender politics. Since the publication 
of Loos’s Blondes, scholars have repeatedly attempted to classify 
the novel’s genre, using traditional literary categories, and 
the novel’s heroine, using traditional female stereotypes. This 

approach, however, both overlooks and perpetuates the object 
of Loos’s satire: a hegemonic typology of gender identities. 
Instead, I suggest we look at Blondes in dialectical juxtaposition 
with the poetry and prose of Dorothy Parker. Reading Loos and 
Parker alongside one another elucidates how Blondes satirizes 
mass consumption, new love models, and oppressive gender 
expectations in the 1920s. This reading also sheds new light on 
Loos’s sequel, But Gentlemen Marry Brunettes, a novel that has 
been more or less ignored in literary scholarship. Ultimately, 
the Gentlemen series exposes a long-term relationship among 
consumerism, love, and female stereotypes that continues to 
inflect contemporary gender politics.

Plead the Belly: Stories of Crime, Death  
and Pregnancy in Early Modern England  
and Today
Laurel Carney

In Early Modern England, if a woman convicted of a capital 
offense could convince the court that she was pregnant, she 
would be awarded a stay-of-execution until she had given birth. 
This process was known as “pleading the belly.” My project 
examines the role that fiction and story-telling played in the 
act of pleading the belly and the subsequent trial, as well as in 
popular printed texts that depicted these women’s crimes and 
executions. Because pregnancy was nearly impossible to prove 
during this time period, a woman’s claim had to originate in the 
form of personal testimony. More often than not, however, her 
testimony does not survive, and much of what we want to know 
about the case is simply not on the historical record. Instead, 21st 
century researchers must rely on heavily skewed and fictionalized 
pamphlets written by third parties hoping to make a profit off 
of her story. My work uses both historical and literary sources, 

Title: Left boot
Artist: Kirsten Pearsons
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research and invention, to explore these areas of uncertainty and 
to bring the Early Modern law to life through the same medium 
that has been its heart since the very beginning: fiction. 

Childless Hope: Examining Assisted 
Reproductive Technologies in Ultra-Orthodox 
Judaism
Paula Reves

This project is a Religious Studies and Bioethics paper 
examining assisted reproductive technologies in Ultra-
Orthodox Judaism. The commandment, “be fruitful and 
multiply” is critical to Ultra-Orthodox Judaism as a prescribed 
commandment from the Torah. The inability to procreate 
can be seen as embarrassing or shameful among married 
couples in Ultra-Orthodox Jewish communities. This paper 
addresses the permissibility of artificial insemination, in vitro 
fertilization, and surrogacy among Ultra-Orthodox Jews. On a 
larger level, the paper examines how Ultra-Orthodox Judaism 
engages with modern medical technologies. It is important 
to acknowledge that many assisted reproductive technologies 
come with challenges and restrictions. The issue is further 
complicated when examining egg storage and donation, 
an important aspect of assisted reproductive technologies. 
Some of the growing biotechnologies may be at odds with 
traditionalist religious communities, such as Ultra-Orthodox 
Judaism. This project has significance for examining how 
traditionalist communities adapt to modern technologies. 

An Analysis of Undocumented Immigrants’ 
Access to Prenatal Care and Subsequent 
Birth Outcomes
Madison Dunitz

The majority of undocumented immigrants have little access to 
health care—including prenatal care—throughout the United 
States. Although they are legal U.S. citizens, their children 
suffer the health consequences of this policy. In a natural 
experiment, eight states provided undocumented immigrants 
with prenatal care in 2000, and by 2010 seven more states had 
begun providing prenatal care bringing the total to fifteen. This 
allows for interstate comparisons between states that do and do 
not provide care, as well as intrastate comparisons of pre- and 
post- provision of prenatal care.  Although the nature of the 
population being studied (undocumented immigrants) made 
it necessary to use proxy indicators for many of the variables 
which may have obscured some of the associations, my analysis 
shows a statistically significant decrease in foreign-born women 
foregoing prenatal care as well as in infant mortality rates 
associated with the implementation of the Unborn Child State 
Plan Amendment (SPA). In this paper, I explore the impact of 
the SPA (and state funds) on prenatal care utilization, birth 
outcomes, and Medicaid costs for the first year of life.

THE TREE OF LIFE

The Effects of UV Radiation on Adult and 
Larval Behavior and Chromatophore Size  
in Octopus rubescens
Wyatt Brown

Ultraviolet (UV) radiation—especially UV-B radiation—can 
have detrimental effects on marine larvae and elicit behavioral 
changes in many adult marine organisms. Although there has 
been a considerable amount of research on chromatophores 
in marine organisms, little is known about the relationship 
between cephalopod chromatophores and exposure to UV-B 
radiation. This study investigates the effects of 280 nm, 330 
nm and 488 nm wavelengths on paralarva Octopus rubescens, 
as well as the behavior and chromatophore changes of adult 
Octopus rubescens under non-specific UV-B conditions. 
Paralarvae chromatophore size significantly increased after 
exposure to each wavelength but there was no significant 
difference in average percent change between the respective 
wavelengths. Adult octopuses exhibited no significant 
behavioral changes or chromatophore color changes in 
response to UV-B conditions; however, they tended to spend 
more time in darker conditions when given the chance.

The Effects of Dissolved Organic Matter on 
the Survival and Behavior of Red Abalone 
(Haliotis rufescens) Larvae
Grace Ghrist

Abalone species in California have drastically declined since the 
first commercial and recreational fisheries. Although aquaculture 
helps by supplementing abalone fisheries and supporting 
populations of endangered species, the process is still developing. 
An estimated 90% of cultured abalone die in the first three 
months post-settlement. Abalone larvae are capable of absorbing 
and metabolizing energy in the form of dissolved organic matter 
(DOM) during pre-settlement and early post-settlement larval 
stages. In this study, pre-settled and post-settled larvae were 
supplemented with various forms of DOM in an effort to increase 
the survival at these sensitive stages. Larvae were exposed to 
varying concentrations of a 16 amino acid mix, a sugar mix, 
and a combined amino acid and sugar mix. Pre-settled larvae 
were exposed to a salinity stress of 40 mM KCl in order to 
expedite mortality so that survival data could be collected in a 
timely manner. No significant differences in survival were found 
between treatments of both the pre-settled and post-settled 
larvae, however, behavioral changes were observed in the post-
settled larvae. In particular, the treatments with high amino acid 
concentrations (1000 nM) had a higher percentage of crawling 
larvae (p < 0.001) and a lower percentage of metamorphosed 
larvae (p = 0.001) compared to the other treatments. Significant 
differences between high sugar and low sugar concentrations 
were also observed. 
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Anti-Predator Behavior of Juvenile Black 
Rockfish, Sebastes melanops
Sharea Giger

The influence of visual and chemical cues on anti-predator 
behavior was studied using juvenile black rockfish (Sebastes 
melanops) and cabezon (Scorpaenichthys marmoratus). In our 
lab, the prey, S. melanops, and the predator, S. marmoratus 
were subjected to four treatments of visual and chemical cues. 
S. melanops spent more time in the eelgrass (Zostera marina), 
and less time on the side with the predator when S. marmoratus 
was visually present. When a chemical cue of the predator 
was present, the prey spent more time near the walls of the 
aquariums. This study helps in understanding fish behavior, 
including prey detection and risk assessment.

American Crow (Corvus brachyrhynchos) 
Flight Behavior from Communal Foraging 
Sites to Communal Roosting Sites in Yolo 
County, California
Michael Chou

The American Crow has evolved complex social behaviors. During 
the non-breeding season, they share information at communal 
roosts, but less is known about if they also share information at 
communal foraging sites. I hypothesize that communal foraging 
sites serve as information sharing centers for American Crows 
during the non-breeding season. Groups of foraging crows near 
Davis, California were observed during winter 2014. I found that 
crows depart their last group foraging site of the day in groups 
(237 ± 43) and coordinate their departure right after sunset (t2,38= 
-2.668, p < 0.05). Performing circular statistics, I also show that 
the average leaving angle of crows from the foraging site was 
79.93° (z = 23.551, p < 0.01), which is almost directly back 
toward their communal roosting site despite it being beyond their 
visual range. Taken together, these results suggest that communal 
foraging sites could also function as information sharing centers. 

Effects of Wrack Composition, Age, and 
Cover on the Spatial Distribution of Beach 
Arthropods
Bryan Nguyen

To test for resource partitioning in wrack-associated sandy 
beach macrofauna, I examined the effects of wrack pile age, 
composition, cover, and distance from the swash zone on Diptera 
(flies) and talitrid amphipod (Megalorchestia spp.) distributions 
on a Northern California sandy beach using a factorial 
experiment and observational surveys. Ephydrid flies were 
correlated with local wrack pile size while Fucellia rufitibia flies 
appeared to be correlated with broader algal cover on the beach. 
While both presumably feed on algae, the spatial distribution 
of these flies was determined by algal cover on different scales. 
The effect of wrack pile age on animal abundances depended on 
the type of wrack, with the older piles of certain algae harboring 
more flies. Amphipods were found closer to the swash zone, 
where fresher, wetter wrack tends to be. These differences in 

animal distribution patterns imply that talitrid amphipods and 
beach flies exhibit resource partitioning as a result of how their 
natural histories and traits interact with tidal and diurnal cycles. 
Spatial distributions of sandy beach macrofauna appear to be 
determined by many various abiotic and biotic factors.

Relationships Between Aquatic Primary 
Productivity and Flow Regime in  
Regulated and Unregulated Rivers of  
the Sierra Nevada, California
Alyssa Obester

Disturbance as a result of a flood flow is considered to be one of 
the driving variables influencing aquatic and riparian community 
structure. However, the demand for water, power and flood 
control in California has resulted in the construction of dams 
on nearly every major river in the state. Dams compromise the 
natural flow regime by altering the magnitude and timing of flow. 
While the majority of current literature focuses on the effects of 
flow alteration on consumers and higher trophic levels, fewer 
studies have focused on impacts to basal aquatic resources and 
primary producers, particularly periphytic algae. In an effort to 
better understand the impacts of flow-related disturbance on algal 
resources, this study examines the relationship between algal ash 
free dry mass (AFDM) and the timing and magnitude of peak 
flow and water temperature in four regulated and unregulated 
streams of the Sierra Nevada across wet and dry water years. 
Results support previous findings that flow disturbance can reset 
algal community succession, and that growth patterns are related 
to water temperature. Following high flow disturbance, AFDM 
increases to a peak when water temperatures are highest, and 
then decreases as senescence occurs. Given the ease in collection 
and analysis, AFDM can provide a simple quantitative measure 
for monitoring aquatic primary production in regulated and 
unregulated streams.

Identification of Shade Avoidance Genes 
from a Genome-Wide Association Study
Megan Choi

Light is required for photosynthesis and is an integral part of 
plant growth and development. Plants must respond to changes 
in their environment, including changes in light conditions such 
as shade. Plants can respond to shade in a number of ways to 
try to increase their access to light; one example is increasing 
their hypocotyl length. An earlier genome-wide association 
study (GWAS) examined natural variants to find genomic 
regions that were associated with variation in hypocotyl length. 
We investigated several lines with specific single nucleotide 
polymorphism (SNP) alleles that were associated with altered 
hypocotyl length in Arabidopsis under varied light conditions to 
see if any linked genes were involved in light response. We also 
examined a subset of those for petiole length, flowering time, and 
germination time to see if the gene plays a role in other shade 
avoidance phenotypes. Our results implicate several candidate 
genes that are involved in shade response. 
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NOVEL APPROACHES

Imaging in Tyto Alba: A Toolkit for 
Investigating the Auditory Localization 
Pathway
Stephanie L. Pollitt

The barn owl auditory localization circuit undergoes learning 
through changes in the strength and pattern of synapses, but 
how these processes occur on a circuit level is unknown. Two 
new methods have been developed that can be used to study 
those processes. Array tomography uses antibodies raised against 
synaptic and neuronal proteins to visualize their distribution in 
ultra-thin brain sections. CLARITY, in contrast, visualizes intact 
circuits in translucent brains. However, use of these techniques 
in barn owls requires development of an antibody toolkit that 
works in avians. Antibodies were vetted using Western blots, 
immunohistochemistry and array tomography, and assembled 
into a searchable database called ADAPT. By using this toolkit in 
conjunction with array tomography and CLARITY, we hope to 
measure the remodeling of axonal projections and to develop a 
3D map to aid microelectrode navigation in vivo. 

Counting Double Tangents of Closed Curves 
Without Inflection Points
Emily Susan Macway

Given a curve in the plane, a double tangent is a line which is 
tangent to the curve at exactly two points. An exterior double 
tangent is a double tangent in which the arcs of the curve near 
the two points of tangency lie on the same side of the line, and 
an interior double tangent is a double tangent in which they lie 
on opposite sides of the line. A curve is closed if it is joined up 
so that it has no endpoints. For the purposes of this article, a 
curve is smooth if it is continuous and has no corners or cusps. 
The goal of this article is to develop a method for counting the 
number of double tangent lines given a smooth closed curve 
in the plane. Generalizing a well-known formula proven by 
Fabricius-Bjerre in 1962, we present a technique for counting 
the number of interior double tangents for a type of closed 
curve with no inflection points. We then use this count to 
deduce the number of exterior double tangents of these curves 
by applying Fabricius-Bjerre’s formula.

Large Reactor-Neutrino Mixing Angle 
Supports a Fourier Approach to the  
Mass Hierarchy Problem
Daine Danielson

The neutrino mass hierarchy problem presents an important open 
question in particle physics. Two alternate hypotheses describe 
the mass-ordering of the three neutrino masses: the ‘normal’ 
hierarchy, m1 < m2 < m3; and the ‘inverted’ hierarchy, m3 < 
m1 < m2. We review a method for measuring the neutrino mass 
hierarchy using Fourier analysis of reactor electron antineutrino 
disappearance oscillations. We present theoretical curves 
describing the expected response of a 10 kt scintillator-doped 
water-based electron antineutrino detector positioned 50 km 
away from an 8 GWth nuclear reactor, using updated neutrino 
oscillation parameters; the experimental consensus around a 
‘large’ reactor neutrino mixing angle, θ13 ≈ 0.16 > 0, supports 
the viability of our approach. We show a strong mass hierarchy 
dependence in the shape of the Fourier power spectrum, robust 
under uncertainties on the absolute values of the hierarchy 
parameters |∆m2ij|. 

Phase Response Properties and  
Phase-Locking in Neural Systems  
with Delayed Negative-Feedback
Carter L. Johnson

Oscillatory electrical activity is ubiquitous in the brain and 
other neural circuits. For effective behavior and cognition, 
nervous systems must coordinate these oscillations and 
respond appropriately to inputs in the presence of inherent 
delays in synaptic communication. To understand how neural 
systems achieve this coordination, it is valuable to characterize 
the phase shifts that occur in a neuron’s oscillatory activity 
as a response to brief perturbations, which is quantified 
by the system’s phase response curve (PRC). The PRC can 
then be used to predict how neurons respond to general 
input and understand how neurons phase-lock their activity 
in a network. Here, we consider an idealized model of an 
oscillatory neuron with delayed negative feedback- a common 
motif in neural systems. We use the Leaky Integrate-and-Fire 
model to describe the intrinsic properties of the neuron and an 
exponential current-based synapse to capture the dynamics of 
the negative feedback. We show how the characteristic period 
and the phase response properties of the system arise from 
cellular and synaptic properties, and then we examine phase-
locking in networks of these neurons and the effects of delays 
in the synaptic coupling on phase-locking behavior.

Funding for Explorations was generously provided by the Undergraduate 
Research Fund of the UC Davis “Students First” campaign of 1993.



ABOUT THE COVER: Photographer: Melissa Stratton 
Title: Doors to the Past

Taken on my trip to the island of Java in Indonesia, this 
photograph depicts the unique architecture of the colonial era 
fort known as Lawang Sewu. Literally translated as a “thousand 
doors,” Lawang Sewu is a landmark within the city of Semarang 
that is a stark reminder of Dutch colonialism and World War II in 
the country. The site became a battle ground for Japanese, Dutch, 
and Indonesian soldiers during the war. Although now primarily 
filled with tourists and local visitors, the walls and halls carry the 
years of history with it. Imagine these doorways leading through 
the past into the present, and beyond each threshold a different 
moment in time. History provides an exploration into the past, 
gaining both empathy for humankind and context. Only then is it 
possible to reach the light at the end of the hall, and understand 
the current conditions of not only Indonesia, but civilization itself.

Melissa Stratton is a senior majoring in Middle East/South Asia Studies with a minor 
in Human Rights. She began working with photography as a student in middle school, 
and now photography allows her to capture places, people, and animals in order to 
give them a lasting life. With a love for studying different cultures and travelling, she 
hopes to pursue a career that combines these interests upon graduation in the spring.
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