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2016 STEMposium Summary
On Thursday May 19, 2016 nearly 200 middle and high school students from
Washington, Idaho and Montana showcased their Science, Technology,
Engineering and Math (STEM) projects at the 3nd annual Spokane STEM
posium held on the Washington State University Spokane campus. Six high
school students were awarded college scholarships and twenty-four middle
and high school students earned superior awards.
The Spokane STEMposium is a one-day event providing middle and high
school students the opportunity to present their STEM projects in a conference setting. Students can compete in two tracks: Track A scholarship
competition for high school seniors; and Track B non-scholarship competition
for grades 6-12. Project entries include papers, posters and PowerPoint
presentations. Projects are evaluated by business and industry experts and
faculty and PhD graduate students from institutions of higher education.
The Spokane STEMposium is designed to:
1. Encourage students to conduct real scientific investigations or explore
engineering concepts and inventions.
2. Create a setting of presentations and poster exhibits where students learn
from each other about real life issues and concrete actions they can use to
address these issues.
3. Enable students, through their active participation, to demonstrate their
mastery of the state and national STEM standards.
4. Complete culminating projects for seniors, if applicable.
Coordinators for the Spokane
STEMposium include scientists,
engineers, communicators and
educators. The Spokane STEMposium is the product of merging
several programs in the region Spokane Youth Environmental
Conference (SYEC), Inland NW
Science Symposium, and
Project Lead The Way.
Spokane STEMposium
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2016 Scholarship Recipients
Gene Knockouts and Rhodoquinone Biosynthesis in the Bacteria
Rhodospirillum Rubrum
Micaela Whigham, Rogers HS, Spokane, WA. Top student in the
Spokane STEMposium. Ms. Whigham has been accepted at Gonzaga
University and will continue her work on this project.
Superior Project, $1000 Cash Scholarship
The Effect of Energy Shots on the Human Heart
McKenna Cutler, Ferris HS, Spokane, WA
Superior Project; $750 Cash Scholarship
The Impact of Contingency Management on Depression and Anxiety
Among Crack Cocaine Dependent Patients in Brazil: Preliminary
Findings
Andrew Fruci, Ferris HS, Spokane, WA
Superior Project; $500 Cash Scholarship
The Effect of Far-Red Light on the Absorption of Chlorophylls d and f
in Three Strains of the Cyanobacterium Mastigocladus laminosus
Hannah Monaghan, Big Sky HS, Missoula, MT
Superior Project; $500 Cash Scholarship
The Placebo Effect
Molly McKenzie, Ferris HS, Spokane, WA
Superior Award; $3000 Scholarship, WSU College of Arts and Sciences
The Effect of Music WIth or Without Lyrics on Problem Solving
Abilities
Sydney O’Neil, Mead HS, Spokane, WA
Superior Award; $2000 Scholarship, WSU College of Arts and Sciences

STEMposium Keynote Speakers
Dr. Michele Moore, faculty, Spokane Falls Community College, offered
valuable advice to Track A students regarding their postsecondary college
and career pathways with a special emphasis on the importance of
perseverance, self-confidence and accepting change.
The Mobius Science Center brought fun STEM science for the Track B
opening session. Their fascinating demonstrations covered various science
principles including chemistry, combustion and air.
Spokane STEMposium
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Scholarship Track—Superior Awards
Innovative Work—Presentation
The Effect of Animal-Assisted Therapy on Human Interaction
Kyra Arland, Wilbur HS, Wilbur, WA
Superior Award
ABSTRACT
Pets can provide physical, social, cognitive, emotional and environmental
benefits to human lives. Since 1990, the concept of animal-assisted therapy has
evolved into mainstream psychology to improve human lives. Animal-assisted
therapy is defined as "a goal-directed intervention in which an animal that meets
specific criteria is an integral part of the treatment process." The hypothesis that
can be tested is if a therapy dog is brought into a hospital setting, then the
patients will become more interactive, because therapy dogs are known to
improve the mood of people. Six long-term care patients were observed for 20
consecutive minutes while participating in group activities and discussions
planned by the hospital. Data was collected 8 times; 4 times when the
therapy dog was absent and 4 times when the therapy dog was present. Each
patient was observed 10 times throughout the
20-minute session. Verbal and nonverbal
interactions were recorded. Two dog handlers,
a female Standard Poodle, and a female
Bedlington Terrier were present on days tested
with a therapy animal present. When the
therapy dog was absent, each patient showed
an average total of 9.5 verbal interactions and
6 nonverbal interactions during the four tests.
During the group sessions when the therapy
dog was present, each patient showed an
average total of 20.3 verbal interactions and
34.17 nonverbal interactions. The verbal interactions increased by 114% and nonverbal
interactions increased by 470%. After a two tail
t-test, the verbal interactions were found not to
be statistically different however, nonverbal
interactions were found to be statistically
different at the 99.9% confidence level.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
The Effect of Energy Shots on the Human Heart
McKenna Cutler, Ferris HS, Spokane, WA
Superior Project; $750 Cash Scholarship
ABSTRACT
This project tested to determine the effect of energy shots on the heart, as well
as any complication and side effects they may have. The hypothesis was, that
the longer and more consistent people would consume energy shots, then the
more abnormal their EKG tests would be. Eighteen participants came in and
signed a form saying they give us their consent to test them. A baseline was
done for each person for both blood pressure and EKG. Fourteen participants
were given 14 days’ worth of Eternal Energy shots, being told to drink one a day
and come in every 7 days for another EKG, blood pressure, and survey. The
other four participants just came in to get one EKG, blood pressure, and survey.
These four people consisted of our control group that drank no Eternal Energy
shots. The results of day seven and fourteen were recorded in tables and
graphs. The overall results showed that
blood pressure had no significant change,
and heart rate had no significant change,
but there was EKG abnormalities recorded
in day fourteen that was not recorded in
the baseline. From this we were able to
conclude that Eternal Energy shots do not
affect blood pressure and heart rate, but
do affect EKG’s to an extent.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
The Effect of a Visually Challenging Puzzle on the Ability to
Hear Common Sayings
Olivia Delger, Mead HS, Spokane, WA
Superior Award
ABSTRACT
The purpose of this study was to determine if a visually challenging puzzle could
create enough stimulus in the brain, that it would not be able to interpret the
auditory stimulus the participant was exposed to correctly or at all. This
experiment was created in order to prove that while concentrating, whether in
class or in everyday life, other stimulus can be ignored by the brain. From
January 2016 through March 2016 students between the ages of 14 and 18
were given a visually challenging puzzle, all while wearing noise canceling
headphones. Half of the participants had white noise playing over the
headphones for the allotted amount of time to solve the puzzle, and the other
half had white noise playing until the halfway point in the allotted time; at this
time, a commonly heard sentence was played
over the headphones and then white noise
continued to play. The goal was to see if those
who were in the experimental group could hear
and/or recite this sentence back after they
solved the puzzle. After analyzing the data, the
results showed that only 7 out of 36 in the
experimental group heard the sentence and
only 1 person could also recite it back. It was
concluded that the p value was less than .01,
meaning that the data was statistically
significant. This led the researcher to reject the
null hypothesis. In conclusion, the brain can
block out extra stimulus when concentrating on
another activity at the same time. Further
investigation could be revolved around what
other kinds of stimulus can be blocked out by
the brain. For example, researchers could test
whether constant movement (such as running)
can cause so much stimulus that the brain
blocks out auditory stimulus (car horns or
yelling).

Spokane STEMposium

www.SpokaneSTEMposium.org

2016 Journal of Superior Projects

9

Scholarship Track—Superior Awards
Innovative Work—Presentation
Caenorhabditis elegans and the Effects of Cupric Chloride
(Copper II Chloride) on the Dopaminergic Neurons
Sydney Driver, Sentinel HS, Missoula MT
Superior Award
ABSTRACT
Caenorhabditis elegans is a good model for analyzing the impact of
environmental factors on learning and memory. The purpose of this study is to
determine if the presence of small amounts of one millimolar cupric chloride can
lead to a reduction of dopaminergic signaling in Caenorhabditis elegans. A
reduction in dopaminergic neurons is associated with many neurological
disorders including Parkinson’s disease and Addiction. Increased amounts of
free copper is related to increased alpha-synuclein oligomerization, Lewy body
formation, and oxidative stress in Parkinson’s disease Montes et al. Copper
deficiency produces impairment of mitochondrial function due to a decrease of
cytochrome c oxidase activity, leading to reactive oxygen species production,
which in turn triggers mitochondria-mediated apoptotic neurodegeneration.
Defects in mitochondrial energy production have been implicated in Parkinson’s
disease (PD) pathology as well Roja et al. To test this, images of the C. elegans
were taken and compared. There was no dopaminergic cell death in the
experimental worms and when the images of the experimental and control were
compared, there was no visible difference.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
The Impact of Contingency Management on Depression and
Anxiety Among Crack Cocaine Dependent Patients in Brazil: Preliminary Findings
Andrew Fruci, Ferris HS, Spokane, WA
Superior Project; $500 Cash Scholarship
ABSTRACT
Recently an epidemic has occurred in São Paulo, Brazil’s largest city of over 11
million people, where in an inner city community known as “Crackloandia”,
hundreds of people are openly using crack cocaine. The purpose of this research
was to examine the effect of the treatment method known as contingency
management (CM) paired with standard treatment (STCM) to see whether or not
this treatment would alter depression and or anxiety in the population. It was
hypothesized that CM would lessen the severity of anxiety and depression in the
population while they received treatment for their crack cocaine use as a
secondary, indirect effect. All data for the clinical trial was collected from 45
individuals seeking treatment for crack cocaine
use disorder. This study found that CM effectively
reduces depression and anxiety scores in patients
who abuse crack cocaine. The implications of this
research find it likely that CM is a treatment option
capable of treating patients with a comorbidity of
anxiety, depression, and substance abuse
disorders.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
Analysis of Mixed Populations of Bacterial Predators and
Bacterial Prey
Jeremy Heng, Hellgate HS, Missoula, MT
Superior Award
ABSTRACT
Multidrug-resistant (MDR) bacteria are a growing problem in public health. The
world is on the verge of a “post-antibiotic age.” Bdellovibrio is a genus of
predatory bacteria and has gained the attention of scientists as a potential
alternative to antibiotics because of its ability to penetrate and kill a wide range
of bacterial species. Long-term mixed cultures of Escherichia coli and
Bdellovibrio bacteriovorus were created to investigate the possibility, nature, and
mechanisms of resistance in E. coli to B. bacteriovorus infection. Initial data
suggest resistance towards B. bacteriovorus is possible in E. coli . One culture
displayed a 100fold increase in E. coli cell concentrations in vitro (1.32 10 7
cells/mL to 1.34 10 9 cells/mL) × × in the presence of 6.76 10 5 cells/mL to 2.01
10 × × 5 c ells/mL of B . bacteriovorus . This trend
showed a relativelystable predator population,
despite an increase in prey populations, suggesting
that fractions of the prey population might be
resistant. Initial resistance assays of individual E. coli
clones from this culture show a significant decrease
in the ability of B. bacteriovorus to infect. After
repeated testing, E. coli exhibiting resistance will be
analyzed genomically to determine the nature of
resistance.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
The Placebo Effect
Molly McKenzie, Ferris HS, Spokane, WA
Superior Award; $3000 Scholarship,
WSU College of Arts and Sciences

ABSTRACT
The placebo effect was tested to determine the effect of caffeinated and
decaffeinated products on heart rate. Twenty students from a biomedical
innovations class were selected and instructed to consume a specific brand of
caffeinated coffee and decaffeinated separately and their resulting heart rates
were collected and compared to baseline results of their resting heart rate
without coffee consumption. With the subjects failing to be informed of the overall
purpose of the experiment, they were not aware of the difference in caffeine
content within the drinks, but were therefore told they were both caffeinated and
were being tested for two trials of the same caffeinated drink
resulting in a blind experiment. In conclusion, the
placebo effect was implicated to observe an
expected increase in heart rate by drinking a
decaffeinated drink due to observational learning.
However, after statistically analyzing the results,
they turned out to have no statistical significance
concluding that assuming an increase in heart rate
by drinking a caffeine drink does not have an effect
on a resulting heart rate.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
Engineering Flettner Rotors to Increase Propulsion
Chance Messer Odessa HS, Odessa, WA
Superior Award

ABSTRACT
Flettner rotors use the Magnus effect to propel objects forward by creating a
vortex of rotating air about itself. The air gets pulled along the rotating
cylinder creating low pressure, and on the opposite side, a higher pressure is
created, thus propelling the boat forward. This effect is also the lateral force
that acts on a rotating circular cylinder, the axis of which is perpendicular to
the flow. Two Flettner rotors, 21 .0 cm by 3.0 cm, were 3-D printed and
attached to a boat 27.8 cm by 23.0 cm. Attached to the boat, a motor was
used to acquire a control velocity. Two control groups were created. One
control group had no wind and the other had wind blowing on the nonrotating rotors. The experimental group had wind blowing on the rotating rotors. The average velocity of the control group with
wind was 8.7 cm/s (±1.01 cm/s) and without wind
was 12.35 cm/s (±0.77 cm/s). The average velocity
of the experimental group was 14.97 cm/s (±0.98
cm/s). The results revealed an increase in velocity
of 42% from the control group to the experimental
group when the engineering goal only required a
15% velocity increase. Both control groups were
compared to the experimental group and were
found to be statistically different. Future plans for
this project include a rotating platform for the rotors
to utilize every wind d irection.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
The Effect of Far-Red Light on the Absorption of Chlorophylls
d and f in Three Strains of the Cyanobacterium
Mastigocladus laminosus
Hannah Monaghan, Big Sky HS, Missoula, MT
Superior Project; $500 Cash Scholarship
ABSTRACT
Cyanobacteria are photosynthetic organisms. Like plants, they utilize two
photosystems within their cells to create ATP that they use for energy. These
organisms absorb blue and red light with the pigment chlorophyll a, which
converts light to chemical energy (Nave, n.d.). The span of 700-730 nanometers
is called far-red light. Recently a new way of using far-red light was described in
the cyanobacterium Leptolyngbya (Gan et al., 2014). When this organism is
exposed to an environment enriched in far-red light compared with lower
wavelengths, it expresses specialized chlorophyll molecules (chlorophylls d and
f) that enable it to grow with far-red light.
Far-red light is not utilized by other photosynthetic
organisms. The genes required to do this are found
in only a few other cyanobacteria, including
Mastigocladus laminosus, a common resident of
hot spring environments. Here, I test whether
strains of M. laminosus from Yellowstone National
Park also remodel their photosynthetic machinery
in response to far-red light. I test this by growing
three strains of the cyanobacteria Mastigocladus
laminosus in white and far-red light. The absorption
of M. laminosus is tested using a
Spectrophotometer. Further testing is needed to
determine if the strains of M. laminosus are utilizing
chlorophylls d and f.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
The Effect of Music With or Without Lyrics on Problem
Solving Abilities
Sydney O’Neil, Mead HS, Spokane, WA
Superior Award; $2000 Scholarship,
WSU College of Arts and Sciences
ABSTRACT
This study observed the effect of lyrical versus non-lyrical music on the brain's
cognitive abilities. Music has major impacts on emotions and feelings, while the
brain comprehends and analyzes each the song. As many people know
students tend to listen to music while studying, a study showed 53 percent of
teens 12 to 17 listen to music while studying (Miller, 2016). Three crossword
puzzle tests were done on the entire test group: a control test while not listening
to any music, a test while listening to non-lyrical music, and a third test while
listening to lyrical music. Directly following each test, the crossword puzzles
were scored and the results recorded. The averages, standard deviations, and
p values were then derived from these results and analyzed using a paired t
test. The t values from the paired t test were acquired by comparing the
following test groups: Group1/Group 2, Group2/Group3, and Group1/Group3.
The p values indicated a lack of statistical significance, and therefore the
researcher was unable to reject the null hypothesis. With the rejection of the
null hypothesis the researcher found that the music had no significant effect on
the subjects’ problem solving abilities. The researcher determined this could be
due to each individual's liking to different types of music.
As a way to retest this study, surveys could be passed
out inquiring about each subject's taste in music to
further control the testing environment.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
The Effect of Low pH in Water Environment on Male
Guppies
Elizabeth Walsh, Ferris HS, Spokane, WA
Superior Award
ABSTRACT
The purpose of this project was to determine the effect of low pH levels on fish.
Male guppies were used to determine the effect of low pH levels on fish in this
experiment. The hypothesis was that lower pH levels in a water environment
would have a negative effect on fish species, specifically on their ability to
locate food, because lower pH levels in water environments have been noted to
negatively affect the osmoregulatory functions of fish. Male guppies were
placed in different tanks with pH levels of 7, 6.6, 6.4, and 6 over a 50 day
period. Each day the time in seconds it took for the first fish in each tank to
begin eating the food introduced was recorded, as well as general behavior of
fish in each tank at the end of each week. The results on day 50 showed that
there were negative impacts on fish in the
tanks with a pH of 6.4 and 6. Because of the
results it was determined that the male
guppies that were exposed to lower pH were
having a negative response because of the
lowered pH.
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Scholarship Track—Superior Awards
Innovative Work—Presentation
Gene Knockouts and Rhodoquinone Biosynthesis in the
Bacteria Rhodospirillum Rubrum
Micaela Whigham, Rogers HS, Spokane, WA.
Top student in the Spokane STEMposium.
Ms. Whigham has been accepted at Gonzaga University and will
continue her work on this project.
Superior Project, $1000 Cash Scholarship
ABSTRACT
Parasitic helminths live inside the human body and cause diseases like pinworm
and hookworm. There are drugs on the market to target the parasites, however,
many have developed an increased resistance to them. Because the use of the
parasitic helminths is dangerous as they are highly infectious, the bacteria,
Rhodospirillum rubrum was used as a model due to the fact that it undergoes
the same respiration pathways as the helminths. With this bacteria, the effect
that knocking out the gene rru_A2871 will have
upon the growth of the R. rubrum bacteria was
tested and that information will be used to target
the metabolic pathways of the R. rubrum bacteria.
From there, the information to develop a drug
whose purpose is to hinder the parasites’ abilities
to produce rhodoquinone (RQ) will be available. It
is hypothesized that the removal of the rru_A2871
gene will stop or greatly reduce the production of
RQ in the bacteria. A large amount of this gene
was produced, inserted into a suicide vector of a
strain of E. coli and forced to undergo
transformation and conjugation with the wild type
R. rubrum in order to remove the gene rru_A2871
from the genome. Full results of the research
have not been found yet, however, the results
thus far have shown that the gene has been
potentially knocked out from the genome and
further research will determine the effect on the
biosynthesis of RQ.
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Non-Scholarship Track—Superior Awards
Innovative Works—Presentation
Analysis of the Consumption of Endangered Salmonids by
California and Steller Sea Lions Using qPCR
Taylor Charbonneau, Kristen Wanke & Christina Negretti
North Central High School
ABSTRACT
The eastern stock of Steller sea lions (Eumetopias jubatus) and California sea
lions (Zalophus californianus) inhabit the eastern Pacific coast and often
compete for the same prey sources. One of their main source of prey are
salmonids, including the Chum, Chinook, Pink, Sockeye, Coho, and Rainbow
Trout. By identifying prey hard parts from the scat of these two species through
qPCR, we will be able to understand the sea lions’ predation impacts on
valuable and sensitive salmon stocks. Through the use of a Presence/Absence
experiment with qPCR, we are able to identify the salmon species each bone
fragment is from. We are currently working towards optimizing our protocol and
the use of Presence/Absence experimentation before we use any of our
provided salmon bone samples.
Once we optimize a successful
protocol, we will be able to analyze
how greatly the California and Steller
sea lions effect salmon populations
and contribute ideas on how to alter
conservation efforts in an attempt to
keep the threatened and
endangered salmon species from
extinction.
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Non-Scholarship Track—Superior Awards
Innovative Works—Presentation
Properties of Extreme Structures: Sexually Selected Signals
versus Prey Capture
Stuart Christiansen
Sentinel HS, Missoula
ABSTRACT
This study is a comparison of two categories of large weapons found in the
animal kingdom. The term ‘Sexually selected’ means that the weapons are used
to fight other males over access to females, while the other category, ‘prey
capture,’ features weapons used for the acquisition of food. Earlier studies have
shown evidence that the size of the sexually selected horn in some dung beetle
species is more variable than the sizes of other body parts. This demonstrates
the fact that the sexually selected trait functions as a trustworthy signal for
identifying the male’s physical condition. A weak and unhealthy male will have
an extremely small horn, while a male in peak physical condition will have an
enormous horn. This study tests whether or not this heightened size variance
remains true in other sexually selected weapons and in prey capture weapons. This study
took six different species of insects and
measured the leg, body, wing, and weapon
size of multiple specimens from each of the
species. Half of the insects have sexually
selected weapons, while the other half tote
prey capture weapons. It was found that
sexually selected traits exhibit a heightened
growth, while prey capture does not.
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Non-Scholarship Track—Superior Awards
Innovative Works—Presentation
Genetic Differences between Middle Eastern and American
Peanuts
Gabi Crippen – Spokane Valley Tech
Ms. Gabi Crippen was selected to represent the Spokane STEM
posium in a competition to attend the American Junior
Academy of Sciences/AAAM Annual Convention that will be
held in Boston, MA on February 16-20, 2017.
ABSTRACT
A common allergic reaction is one to peanuts, which currently affects 3 million
Americans. A hypersensitive individual’s reaction is based off how the IgE
molecules bind together and release multiple chemicals. These chemicals
force surrounding inflammatory cells to activate and swell, causing symptoms
know as an allergic reaction. This project is based off of proving that genetic
differences are the cause behind a lower number of cases, as shown in the
Middle East. In the gel ran
during the experiment, a difference of 4.5mm was
visualized, demonstrating a
difference in DNA sequence
between the American and
Middle Eastern peanuts. This
data is the first step in lowering the rates of peanut
allergies in America.
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Non-Scholarship Track—Superior Awards
Innovative Works—Presentation
Writing the Waves
Kaleigh Critchlow- Cheney HS

ABSTRACT
Besides things such as music videos, we generally think of music as strictly an
auditory experience. But what if we could make it a visual one, as well? I'm not
talking about music videos or a concert, I'm talking about seeing what the note
being played actually looks like. My project, Writing the Waves, does just that. It
puts a picture, a pattern, to each note tested by using a laser to project a light
beam onto the wall, so that when you play a single tone through the speakers
that are directly facing the head of the drum-like surface that the reflective piece
is on, a specific shape is created.
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Non-Scholarship Track—Superior Awards
Innovative Works—Poster
Analysis of Spokane River Watershed for Metal Utilizing
Chemoautotrophic Bacteria
Christopher Golden, Oliver Miller, David Song
North Central High School

ABSTRACT
Geobacter sulfurreducens is a chemoautotrophic bacteria that can oxidize and
reduce a wide variety of soluble and insoluble metals, as well as certain types
of petroleum contaminants. While Geobacter sulfurreducens is not known to
inhabit bodies of water surrounding Spokane, other chemoautotrophs of similar function could exist due to the presence of heavy metal contaminants left
over from past mining operations. Core samples of dirt and silt were plated on
a restrictive medium to ensure that they were chemoautotrophic. These samples were sequenced at specific loci and NCBI BLAST was used to compare
their genomes with that of Geobacter sulfurreducens, in order to identify similarities and differences between their metabolic pathways to determine the potential of using them to clean up the pollution present in the lakes and rivers
surrounding Spokane. If they prove to be particularly potent in their consumption of the heavy metals then they may prove to be powerful tools in the bioremediation of other contaminated bodies of
water. Aeromonas hydrophila was found to
be a common metal
reducing bacteria in
the Spokane region.
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Non-Scholarship Track—Superior Awards
Innovative Works—Poster
Testing the Health of Selected Forested Public Use Areas
Using Infrared Technology
Avery Hughes, Home school
ABSTRACT
My project is using an infrared camera to determine the health of local, public
use forested land. Infrared can be used to measure the health of plants because
they absorb blue and red light, reflect green light and do not absorb infrared
light. For this reason if you have the appropriate technology you can, using a
conversion program, compare the amount of reflected green and infrared light,
thus determining the health of plants. I chose 4 locations to shoot and converted
a standard point-and-shoot camera to take infrared photos. The first camera I
chose was too old to convert, so I bought a second. After I had converted this
camera, a Lumix DMZ-CS3, I commenced taking the pictures. All of the pictures
were taken on a clear, sunny morning. When the pictures had been taken, I did
a side by side comparison of the pre and post pictures to make sure everything
was healthy and that there were no inconsistencies in the data. I placed the data
on a chart and after completing my initial analysis I only found two groves of
trees that seemed to be unhealthy. I went back and retested these locations.
Looking at the retested pictures, I found that the areas tested as healthy. Public
use wild areas and their forests are vital to Spokane, because whether you are
hiking, biking or cross country
skiing they make up a major
part of the recreation in the
area. Trees are also vital to
keeping CO2 levels down. I
hope by doing this project I can
show the health of the trees, but
also raise awareness about the
budding technology of infrared.
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Non-Scholarship Track—Superior Awards
Innovative Works—Presentation
Determining Concentration of Tartrazine in Common
Children Snacks
Pamela Kang – Spokane Valley Tech
ABSTRACT
Tartrazine (commonly known as Yellow 5) has been linked with causing
behavioral issues including ADHD in predisposed children. Levels of
Tartrazine were calculated in common children snacks. Five snacks were
examined using a Vernier Spectroscopy. A Beer’s Law equation of standard
solutions was created. The Beer’s Law equation found concentrations of each
of the snacks using the different wavelengths of color and concentrations of
Tartrazine were obtained for each of the items. One of the snacks tested was
a fruit containing all natural dyes to compare the absorbency to the other
foods. Beer’s Law indicated that the fruit had the highest absorbency without
any dyes. The results found that the food with lowest concentration was Capt’n
Crunch® (0.02536 moles/L) while
Cheetos® had the highest (0.03357
moles/L). Using this we know that
Cheetos® should be eaten in controlled
amounts to avoid behavioral problems
and were able to provide quantifications
of a few other children snacks.
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Non-Scholarship Track—Superior Awards
Innovative Works—Presentation
Analysis of Mitochondrial SNPs within Washington State
Mule Deer Populations
Rebecca Landron, Claire Ecklund & Kyra Fromm
North Central High School
ABSTRACT
Mule deer, Odocoileus Hemionus, range from the west coast of America to the
Great Plains. As a result of loss of habitat and rapid population decrease across
their range during the early 1800s, Mule deer have the potential for lost diversity
and the accumulation of maladaptive SNPs due to their bottlenecks. Here we
show to what extent the population bottleneck has affected the diversity of Mule
deer in Washington State compared to other areas of the Northwest and analyze
the effect of SNPs on respiratory protein formation and function. Using standard
PCR and sequencing methods for blood samples, 43 deer from 13 herds across
Washington State were sequenced for the D Loop region. The results were then
compared to 43 published sequences from Montana herds. In published
Montana sequences 23
haplotypes were found, while only
nine were found in the Washington
State data, and no haplotypes were
found to be shared between the two
regions. 38 deer from four herds
were then sequenced for the protein
coding cytochrome b region and
were compared to sequences across
the Northwest. Further work is being
conducted to analyze the effects of
the lack in population diversity by analyzing the cytochrome b sequences
to identify possible mutations that
lead to metabolic disorders.
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Non-Scholarship Track—Superior Awards
Innovative Work—Presentation
SIDS Alert
Kaylea Moffeit & Kailee Guerdette – Spokane Valley Tech
ABSTRACT
Sudden Infant Death Syndrome (SIDS) is the leading cause of infant death.
More than 3,500 babies die from SIDS each year. SIDS is occurs randomly and
can happen to any baby even if they seem perfectly healthy. There are no clear
reasons why babies die from SIDS but there are things that can increase a
baby’s risk of suffering from SIDS such as, it’s sleeping environment. With our
project we are hoping to help alert parents when their baby’s heart stops or if
they have an irregular heartbeat. Our idea is to make a bracelet or ankle band
that monitors heart rate. The device will alert the parents with a loud alarm and
alert 911 when the infant's heart rate slows dramatically or stops. We are
hoping that by informing the parents and calling for help right when their heart
stops, they will have a better chance of saving the infant. The bracelet will also
help lower the occurrences of SIDS.
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Non-Scholarship Track—Superior Awards
Innovative Work—Presentation
Isolation and Identification of Compounds from an
Acid-Mine-Waste Extremophillic Fungus that Target
Pathways Associated with Cancer
Niel Mondava – Hellgate HS, Missoula
ABSTRACT
The Berkeley Pit is an abandoned copper mine, now an acidic/metal sulphate
rich lake, that provides a habitat for populations of extremophilic fungi. It is
hypothesized that the Pit fungus Aspergillus turcosus will produce compounds
that inhibit pathways associated with cancer. As high acidity and oxidative
environments can cause the onset and progression of cancer, the ability of these
fungi to produce compounds to survive within the Berkeley Pit appears to be
related to their ability to produce compounds that are active against cancer.
Crude extracts were taken from the fungus and signaltransduction assays were
performed to determine which extract might contain pure enzymeinhibiting
compounds. The CHCl 3 extractions on the PM 1624 series (shake culture) and
PM 16351 (still culture) showed high
enzyme inhibition against all
enzymes tested, indicating that
these extracts are active against
cancer pathways. The results of this
test will guide the isolation and
testing of pure enzymeinhibiting
compounds from A. turcosus .
Ultimately, any pure enzyme
inhibitors will be sent to the National
Cancer Institute to be tested for their
efficacy in fighting human cancer cell
lines.
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Non-Scholarship Track—Superior Awards
Innovative Works—Presentation
Mushroom Chitin as a Renewable Nitrogen Source for
Algal Growth
Lindsay Roosa – Sentinel HS, Missoula
ABSTRACT
Past studies have shown that some strains of algae grown on lobster chitin as
a nitrogen source produce an especially high lipid content, which can be used
in biofuel production. It is also known that chitin is present in the cell walls of
fungi. The goal of this study was to test whether chitin can be isolated from
fungi, and whether algae are capable of using that chitin as a nitrogen source.
An extraction protocol was created to isolate the chitin from the fungal cell walls
to the greatest extent possible, then cultures were set up to test the growth of
two strains of algae, UMPCCC 1110 and UMPCCC 1213 using chitin from
mushrooms as a nitrogen source. The cultures were observed throughout the
following weeks, but did not exhibit signs of growth.
Therefore, my first hypothesis was
rejected. However, my second and third
hypotheses, that some algal strains are
capable of being grown on mushroom
chitin and therefore can be used to
produce biofuels, may still be viable as
there may be another strain of algae that
would grow on the mushroom chitin.
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Non-Scholarship Track—Superior Awards
Innovative Work—Presentation
The Impact of Artificial Sweetener on Zooplankton
Reilly Sheehan – Ferris HS
ABSTRACT
This experiment tested for impact of the artificial sweetener sucralose on
Daphnia magna, a freshwater zooplankton. Beakers of spring water, Daphnia
magna and pure sucralose powder were used to do this experiment. The
hypothesis was: If Daphnia magna were constantly exposed to high levels of
sucralose, they would have a negative response (delayed growth and
reproduction, lethargy, or death). Thirty two Daphnia magna were placed in four
different beakers at different concentrations of sucralose. Concentrations used
were 0.00 M, 2.51x10-3 M, 5.03x10-3 M, and 7.54x10-3 M. The number of
Daphnia magna deaths and the live population of each beaker was recorded
daily. The experiment lasted for ten days, approximately the length of two
Daphnia magna life cycles. By the end, results determined that when placed in
high concentrations of the artificial
sweetener sucralose, Daphnia
magna had lower rates of
reproduction and higher rates of
death due to the presence of
sucralose.
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