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Several experiments were performed with crayfish, Orconectes rusticus, to examine



normal, elevated, and depressed core temperature. Methodology: Ten healthy,
highly-fit males were recruited to participate. On separate days, the normothemric
condition was performed first followed by pre-cooling and pre-heating conditions in a
randomized order. Participants were submerged in water up to their armpits at 23.1
and 38.9 °C in the pre-cooling and pre-heating conditions, respectively, followed by a
brief transition period prior an incremental, maximal treadmill

test.



briggsae,



performance. However, the phenomenon of “verbal overshadowing” suggests
verbalizing a perceptual experience may actually interfere with one’s ability to
accurately recall a memory. In the study, the subjects’ ability to recognize specific
odors after simply smelling them is compared to the recognition ability of subjects
who verbally describe the odors. Subjects were randomly placed into one of three
groups for Phase 1 where they were asked to either self-generate a description, choose
a description, or solely smell each target odor. After initially smelling the odors, all






therefore including both analogs. U/Th dating shows that YAX-2 grew most rapidly



to induce sexual motivation while preventing consumatory and/or copulatory
behaviors. One hour after the “exposure test” we sacrificed animals in preparation for
analysis of c-fos immunoreactivity in hypothalamus, amygdala and nucleus
accumbens. We hypothesize that cannabinoid-treated animals will have reduced c-fos
expression in sexual motivation-related brain areas and that this functional deficit will
only occur during estrous.

Using Polarizers in Single Molecule Magnet Mn12 Acetate Terahertz
Spectroscopy

Xinru Cheng, Chi Yung Fung

Professor Beth Parks, Department of Physics and Astronomy, Colgate University

As part of a continuous effort at Colgate to study the crystal Mn-12-acetate with
terahertz spectroscopy, our project this summer aims at using polarizers to better
control the polarization in measurements of transmission, in order to search for
relationships between the disorders that cause individual molecules of Mn12-acetate
to absorb different photon energies, and the disorders that cause them to exhibit
quantum tunneling.



Professor Ashok Ramasubramanian, Mechanical Engineering Department, Union
College,

1.3 million Americans have a congenital heart defect. Abnormal heart looping is a
major cause. With the chick embryo as the experimental model, we are studying early
s-looping, a stage of heart development when the primitive atria move superior to the
primitive ventricle. Our aim is to test the effects of removing the splanchnopleure
(SPL) and arresting heartbeat on s-looping.

Materials/Methods: Fertilized white Leghorn chicken eggs are incubated to HH Stage
12. For one group, the SPL membrane overlaying the heart is removed through
dissection. Another group receives a 1ml solution of 0.8 uM verapamil to stop
heartbeat. Both groups and a control group are cultured in an O2-rich environment.
Results: Please see Figure 1

Discussion: In c-looping, which directly precedes s-looping, the torsion of the heart






Taylor vs. New Rochelle is a little known 1961 school desegregation case oftentimes
referred to as the “Little Rock of the North.” Deeply dividing the community of New
Rochelle, the case served as a reminder that the South was not the only region beset
with the problem of segregation.

Since 1930 the concentration of African American pupils and allegations of poor
educational standards at Lincoln School had brought accusations of racial segregation.
The discontent of Lincoln School parents sparked a community crisis in 1960
following the refusal of the school board to allow Lincoln School students to transfer
to other elementary schools within the district. After numerous protests and “stay-
outs” encouraged by legal counsel Paul Zuber, the case appeared before Federal
District Court Judge Irving Kaufman who ruled that Lincoln School had been
deliberately segregated. Taylor v. New Rochelle was the first case in which a northern
school district was ordered to desegregate.



competitive effect on other herbaceous plants and poisons the mycorhizal fungal
associates so important to many plant species characteristic of temperate deciduous
forests. As aresult, A. petiolata is a cause of degradation rather than

a symptom. Here, we map the distribution of >15,000 sexually mature A.

petiolata plants within a forest on the campus of Skidmore College, and ask what
factors might best describe the current distribution of the exotic within the forest. We
conclude that 1) A. petiolata is currently confined to several large “super patches”
within the forest, 2) these patches are exposed to high traffic (pedestrian, canine, and
mechanical) but otherwise do not significantly differ in soil characteristics from non-
invaded sites (i.e., these initially invaded sites are distinguished by an unusual degree
of propagule pressure, rather than some intrinsic characteristic of the sites), 3) in the
absence of further attention, these



Leaves of a Flower: A Latvian Woman’s Tale
Philip Evangelista
Professor Elun Gabriel, History, St. Lawrence University

The purpose behind this project was to take the story of my grandmother, llga Rozitis,
and compare it to other similar stories and put it in the context of history. My
grandmother fled Latvia in 1944 and | grew up hearing these stories. The purpose of
the project was to see if there were any trends in similar stories and also to put the
stories in historical context as best | could. My research consisted of first reading
background information on Latvia during World War Il and after. Next | read
memoirs by other Latvians who fled in the late stages of the war. | also interviewed
my grandmother on three different occasions so that I could get the most accurate
story that | could. After six weeks of research, | began to write my paper and still
continue to work on it today. | anticipate by the finish of my project to have a thirty-
page paper, hours of transcribed interviews, photocopied photos and primary
documents.

Investigation of Invasive Plants in the Hamilton College Forests



year, will assess the above- and below-ground effects of invasive plants on the native
organisms and ecosystem processes of the Hamilton College forests.

Deletion of Genes Involved in Copper and Silver Resistance in Cupriavidus
metallidurans CH34

Jack A. Fischer, Cheng W. Ng, Sarah M. Minney
Professor Sylvia McDevitt, Biology Department, Skidmore College

Isolated from a zinc decantation tank in 1976, Cupriavidus metallidurans CH34
harbors resistance to multiple metals, making it an ideal model organism for metal-



interneurons can predict the time to contact of the looming stimuli. Anticipated
conclusions are that selected TSDNSs fire at a consistent interval before the calculated
time to contact.

Expanding the Genetic Code of E. coli with Pyroglutamate
Sean Healton, Matt Walsh, and Madeline Frank
Professor Kelly Sheppard, Chemistry Department, Skidmore College

Pyroglutamate is an amino acid formed from modification of glutamine in many
proteins inclu



the comics themselves, one can begin to understand why comics in Russia evolved so
differently from their counterparts in other countries.

This project found that the main reason for KOM’s failure to gain a widespread
following was due primarily to the Russian people’s misconceived notions of comics.



and stepped on, and it will naturally re-form once the abuse ends.

One technology which allows for these properties already exists: tensegrity structures
are highly durable, malleable, and self-supporting structures created using struts,
strings and springs. These structures maintain their shape via stressed equilibriums
imposed by spring tension and strut compression [1]. Tensegrities are inherently
dynamic; they want to move and naturally react to outside forces and

stresses. However, no one has successfully created a complex tensegrity structure that
moves dynamically.

Traditional engineering approaches suppress the natural motion of dynamic couplings.
Dynamic couplings tend to produce unpredictable results that can severely alter
operations [2]. Every section of tensegrity structures are dynamically coupled with
every other section of the structure. Whenever an outside force is appled to any
section of the structure, every other section will react. However, instead of
suppressing the inherent dynamics to produce a quasi-static gait, we wish to exploit



organizational structure, board dynamics, artistic programming, operations, marketing
and fundraising, they will gain rare perspective from within the organization.
Preparation and Characterization of Alumina-Based Aerogels for Applications
in Green Automotive Catalysis

Stephen J. Juhl, Nicholas J. H. Dunn

Professors Mary K. Carroll and Ann M. Anderson, Chemistry and Mechanical
Engineering Departments, Union College

Aerogels are sol-gel materials that have unusually low densities and high surface
areas. These properties render aerogels appealing for a variety of potential
applications, including automotive catalysis. Aerogel catalyst materials have the
potential to be produced via significantly greener processes than are used in the
current catalytic converter technology. In this work, alumina and nickel-alumina
aerogels were produced using an epoxide-assisted mechanism, followed by rapid
supercritical extraction in a contained mold in a hydraulic hot press. Alumina sol gels
were prepared by reacting an ethanol solution of aluminum chloride with propylene
oxide, followed by solvent exchanges with ethanol and extraction in the hot

press. Nickel-alumina (Ni-Al) aerogels were prepared by first making an alumina sol
gel, then introducing nickel during one or more solvent exchange steps, before
processing in the hot press. These aerogels were characterized by a battery of tests,
including infrared spectroscopy (IR), crude bulk density measurements, helium
pycnometry, BET surface area and BJH pore size distribution analysis, scanning
electron microscopy (SEM), and energy-dispersive x-ray spectroscopy (EDX). These
materials have physical properties that show promise for catalysis

applications. Typical alumina aerogels have bulk densities of 0.044 g/mL, skeletal
densities of 2 g/mL, surface areas above 670 m2/g and 25-nm average pore

diameter. The nickel-alumina aerogels have bulk densities of 0.065 g/mL, skeletal
densities of 2.3 g/mL, surface areas of 600 m2/g and 25-nm average pore

diameter. EDX analysis shows that the nickel, aluminum and oxygen are co-located
within the Ni-Al aerogel material. The somewhat higher bulk and skeletal densities
and somewhat lower surface area are to be expected for the materials impregnated
with nickel.

Excruciating or Liberating?: Gender and Company-Sponsored Sports in the
Post-War US and UK

Tara E. Keough

Professor Karen W. Mahar, Ph.D., History & American Studies Departments, Siena
College

This research is part of a larger project being undertaken by the faculty mentor on
gender and corporate culture in the mid-20th century in the United States and
Britain. The premise is that here, in the mid-twentieth century, normative ideals









This composition is loosely structured in well-known jo-ha-kyu form.

The jo movement features a rhythm with accented offbeats, which creates an uneven
feel reminiscent of traditional Japanese music. It is performed on the chu-daiko, a
medium-sid barrel drum. The ha movement also features a Japanese-sounding rhythm
on the chu-daiko, this time contrasted with a more Western rhythm featuring strong
on-the-beat accent9 69T



oxidative damage to DNA than the offspring sired by dull males, suggesting that the
females' preference for elaborate males is adaptive.

Amplification and Expression of a Putative Metacaspase from the Fungus
Schizophyllum Commune

Ethan B. Loew, Kristin M. Fox, Zeliang Zheng

Professor Kristin M. Fox, Department of Chemistry, Union College

In animals, cysteine proteases called caspases are known to induce a form of
programmed cell death called apoptosis. Recently, a family of enzymes has been
discovered in plants and fungi that are homologous to caspases. Termed
metacaspases, they share a cysteine-histidine catalytic dyad in their active site.
However, caspases and metacaspases have different substrate specificity — caspases
cleave after aspartic acid and metacaspases cleave after arginine/lysine. Like caspases,
plant metacaspases are activated via cleavage into two subunits, called p10 and p20.

To learn more about the role of metacaspases, we are interested in expressing scp3,
one of five putative metacaspases from the fungus Schizophyllum commune. Previous
work in our lab has shown that the metacaspases are difficult to express in Escherichia
coli. Of the 5 metacaspases in S. commune, three do not express protein at all when
cloned into E. coli, and the one that does express (scp3) is found almost entirely in
insoluble inclusion bodies. Because of similar difficulties with expression of active
caspases, most are expressed as the individual p10 and p20 subunits, and then



materials used to make microfluidic devices. We measure the electroosmotic flow of
these channels by placing positively charged ions at one end and seeing how long they
take to flow to the other end when a current is applied through the channel. Repeated
testing will give us a picture of how long these layers will last.

Starbursts Versus Stripping: Where is the Gas in Groups of Galaxies?
Christopher M. McGowan, Adina C. Micula, and Lyle A. Reed
Professor Mary Crone Odekon, Department of Physics, Skidmore College

Galaxies are often categorized as “early type” (elliptical in shape) or “late type”
(spiral or disk-like in shape, like our own galaxy). A major problem in the study of
galaxy formation is understanding the origin of these types. Previous studies have
shown that late type galaxies have much more gas and tend to exist in more isolated
environments early type galaxies. Therefore, it appears that the fate of loose gas is
important in explaining the evolution of galaxies, and that the physical process
causing the loss of gas in a galaxy is linked with its local environment. As part of a
larger collaboration, we are testing the hypothesis that cool gas is missing in groups of
galaxies because it has turned into stars, as opposed to being stripped out of the
galaxies by tidal forces or a hot intragroup plasma. To do this, we are examining the
properties of galaxies that have been observed using the Sloan Digital Sky Survey
(SDSS), the ALFALFA radio survey, and the Spitzer Space Telescope. This
combined data set allows us to estimate the amount of “missing” loose gas, the mass
In stars, the total mass, and the current star formation rate in each galaxy. As part of
this project, our team at Skidmore recently developed a procedure and accompanying
Interactive Data Language (IDL) application to scan known or suspected groups of
galaxies. The application reads from the Arecibo General Catalog, automatically
queries the online SDSS catalog, selects galaxies for group membership, and
calculates the local density near each galaxy.

Abundance of Invasive Plants in Hamilton College Forests

Dilyana Mihaylova *12, Daniel Feinberg *12, Bethany O’Meara ’12, Ana Fernandez
’13, Matthew Combs’13,

Professor William Pfitsch, Department of Biology, Hamilton

Invasive species are introduced organisms that can thrive in non-native ecosystems
and have the potential to cause environmental and economic damage or threaten
human health. This project determined for the first time the abundance of five
invasive plant species, Alliaria petiolata (garlic mustard), Lonicera

japonica (Japanese honeysuckle), Rhamnus cathartica (common buckthorn), Berberis
thunbergii (barberry), Rosa multiflora (multiflora rose), as well as of one native



species, Allium tricoccum (wi



channelrhodopsin proteins, which are essential for engineering. The current study
aims to purify channelrhodopsin-2 expressed in Pichia pastoris






Microfluidic devices are those which allow for the containment, manipulation, and
analysis of nano-sized volumes of liquids. Microfluidic devices are often referred to
as a “lab-on-a-chip” because of their potential chemical and medical

applications. One problem in the use of microfluidic devices is the cost involved in
making chips out of reliable materials which can withstand the constraints of testing
conditions, such as high driving pressures. We have developed a way to make
microfluidic chips from PET, the plastic component in transparency films, using a
laser etcher and a laminator. The chips are cut out of sheets of transparency film by a
laser etcher and are then heat-



students so we are adding to the knowledge base by asking teachers about their
perceptions. We surveyed nine middle school teachers and asked what their definition
of bullying is and how they handle situations of bullying. Some questions were open-
ended and were analyzed qualitatively and other questions were on a closed scale and
are reported in percentages of people responding.  Results indicate that when
considering their own school setting, teachers primarily understand bullying in two
important ways. First, they define bullying as physical or emotional torment inflicted
by one student on another. Secondly, they report that they believe bullying happens
primarily (a) during the school day (rather than after school), and (b) it happens at
non-instructional times such as lunch. When asked what type of anti-bullying
techniques they replied with multiple ideas and actions they have used. One can
conclude that the type of bullying and the location of the bullying effect how the
teacher handles the situation. This is important for teachers and pre-service teachers
because when they are well versed in handling bullying they can create a safe
environment within the school.

Exoplanet Transit Observations at the Union College Observatory
Vaishali Parkash and Tokuei Higashino
Professor Francis Wilkin, Department of Physics and Astronomy, Union College

Modern studies of exoplanets generally rely on indirect detection methods. The transit
method is an established detection method for exoplanets that permits determination
of planet size and orbital inclination. Our aim was to characterize exoplanet properties
by observing transits of known exoplanets. We used the telescope in the Union






radicals, suggesting it may have therapeutic value. It is the goal of the present study
to test if cerium nanoparticles have the potential to reduce oxidative damage in a
model of chronic progressive multiple sclerosis (MS) and relapse remitting multiple
sclerosis. Multiple sclerosis was modeled in mouse subjects through the induction of
Experimental Autoimmune Encephalitis (EAE), which mimics the key symptoms of
MS.



the underlying soil chemistry will reveal further correlations, relating to the
microhabitat of certain moss species.

A Model for Fetal Alcohol Spectrum Disorder in Zebrafish
Andrew Ross, Aaron Beck
Professor Jennifer Bonner, Biology Department, Skidmore College

Fetal Alcohol Spectrum Disorder (FASD) encompasses the physical, behavioral and
cognitive deficits exhibited in a child after alcoholic consumption during pregnancy.
Due to similarities to the human nervous system, zebrafish are used as a model
organism to elucidate the anatomical and molecular mechanisms of ethanol (EtOH)
during embryonic development. At 3-4 hours post fertilization (hpf), embryos are
collected and treated in a solution of EtOH. A control group develops in a non-EtOH
solution simultaneously. At 24-36 hpf, the transparent embryos are labeled to
visualize neurons and their projections under a fluorescent microscope. Neurons
responsible for movement (motoneurons) and cognitive function (commissural



Professor David Domozych, Department of Biology and Skidmore Microscopy
Imaging Center, Skidmore College

The green alga Penium margaritaceum serves as a valuable model organism for
exploring anisotropic growth in plant cells because it is unicellular and has a cell wall
constituency remarkably similarity to land plants. A major focal point of cell
expansion is a central zone or isthmus, where new cellulose is produced, followed by
secretion and synthesis of a calcium-complexed pectin lattice to form rigid outer wall.
Moreover, Penium's endomembrane system consists of 100-150 Golgi bodies per cell,
which are organized in a symmetrical network. The Golgi and Golgi



focus on agitating factors that prompted these women to take action and how eco-
feminist perspectives and David Harvey’s theory could be applied. Finally, to
conclude, I give notice to analyze any possible connections in the methods of each
movement to identify any characteristic that contribute to a movement’s success in
bringing about positive environmental change and how this can be utilized when



resulting in a loss of historical information. Currently, hydrogen peroxide is applied
to the painting to undo this effect; however, using a liquid formula is imprecise and
could bleed into neighboring areas. We investigated the use of laser light to
effectively reverse this color change, transforming the black lead sulfide to lead
sulfate, a white, stable compound.

We examined swatches of lead white paint exposed to hydro sulfur gas in April

‘09. We determined that at the radii of each of the lased spots, there was a threshold
intensity at which the lead sulfide reacted to form lead sulfate. This affirmed that the
reaction induced was purely photochemical. This threshold intensity varied by
wavelength, as expected. We then mixed our own lead white paint, applied it to
swatches, and exposed it to hydro sulfur gas, hoping to reproduce the

results. However, the results found for the swatches prepared in April *09 were not
repeatable. For our swatches, much higher intensities were needed to produce similar
results. Also, when reintroduced to hydro sulfur gas, our lased spots blackened again,
proving the reaction induced did not produce lead sulfate. Raman spectroscopy
showed that the lead sulfide was instead transformed into a lead oxide.

Our inconsistent results showed that there might have been some dependence upon the
thickness of the paint or the material to which the paint was applied. We are hoping
to investigate paint thickness dependence using scanning electron

microscopy. Further research into the subject is necessary for improvements to be
made into the field of art conservation.

Star Formation and Nuclear Activity in the NGC 5846 Group of Galaxies
Wyatt C. Smith
Professor Rebecca Koopmann, Department of Physics and Astronomy, Union College

Star formation in galaxies produces radiation at specific wavelengths — for example
the Balmer “Ha” hydrogen recombination line — due to the ionization of gas by
ultraviolet photons. However, gas can also be ionized due to shocks from active
galactic nuclei (AGNSs, or black holes), making the classification of star forming
regions by Ha emission alone impossible. Baldwin, Phillips & Terlevich (BPT)
diagrams provide a way to compare ratios of several characteristic emission lines,
allowing us to differentiate between ionization caused by star formation and by
AGN:Ss. | have developed several techniques for comparing and analyzing spectral data
from the Sloan Digital Sky Survey (SDSS) and the Arecibo General Catalog (AGC)
for the classification of star forming galaxies. With the resulting collated data, | was
able to make both spatial distribution plots and BPT diagrams. Here | present my
results on star formation versus AGN activity for the NGC 5846 group of galaxies.



Digital Image Source Identification

Adam M Steinberger

Professor Michael Eckmann, Mathematics and Computer Science Department,
Skidmore College

Digital images contain information that goes beyond what we see. We wish to
determine the source (e.g. camera) of a digital image, based on a set of attributes of
the image. Digital cameras do, often proprietary, image processing between the light
entering the sensors and the image being compressed and stored. Cameras use color
filter arrays where each pixel has just one color (red, green or blue) sensor.
Demosaicing is done by the camera to estimate the other two colors from the
neighboring sensors. We attempt to create attributes related to the unknown
demosaicing algorithm by computing statistics of how pixel colors relate to their
neighbors. We create a classifier for a set of cameras from these attributes and report
on initial results.

Neology in William Faulkner’s Light in August
Jennifer L. Thomas
Professor Paul Graham, English Department, St. Lawrence University

The purpose of this project is to examine the function that neology, the practice of
coining new words, serves within William Faulkner’s Light in August. Light in
August contains over 500 different neologisms, which serve to “defamiliarize” the
reader with their preconceptions of the world through a unique aesthetic experience
that would otherwise be unachievable through the use of standard words (Shklovsky).
According to the phenomenological approach to the reading process, the novelty of






Progress Towards the Full Synthesis of Botryolide E.
Evan P. Vanable
Professor Jesse D. Carrick PhD., Chemistry Department, Union College



the original Odyssey frame. After sourcing low cost independent axles, the geometry
of the suspension was calculated based on desired travel characteristics. The detailed



other individuals who carry out their daily lives in the developing world. In an effort
to fill the gap, this research examines both sides of the existing development debate,
while simultaneously asking, what solutions and methods Kenyan youth propose to
help overcome their greatest challenges. Through the execution and examination of
138 interviews, carried out in four secondary schools in western Kenya, this project
explores the solutions Kenyan youth propose to address their challenges as well as the
level of involvement that they envision outside organizations playing in the
development of their country. Their voices and ideas prove to be not only educated,
but also realistic and innovative in ways that outsiders have failed to be. As youth
comprise the greatest percent of Kenya’s growing population, it is crucial to ensure
their voices and ideas are included in the development debate. Most notably, youth
have stated a need for youth groups geared towards discussing and seeking solutions



of evil stepmothers and witches. However, the ways in which courtship and marriage
are conducted in contemporary western society are similar to the patterns depicted in
many traditional tales, making this literature not only endearing but also worthy of
continued study.

Why do Some Elders Show a Lack of Interest in Health Promotion Programs:
The Case of the Albany Neighborhood Naturally Occurring Retirement
Community

Simone Westerman

Professor Dr. Nancy Dorr, Psychology Department, The College of Saint Rose, in
conjunction with the Institute of Community Research and Training

Over 85% of the elderly want to remain living in their homes as opposed to living
with another family member or in a nursing home (Bayer & Harper, 2000), but not all
are able to safely do so (Alexander, 2006). Community-based programs, such as the
Neighborhood Naturally Occurring Retirement Community(NNORC), have
developed to provide the services needed for elders to “age in place” (e.g., case
management, recreational programs, community nursing, support groups, and health
promotion programs, Pine & Pine, 2002).

Past research has found that only about 25% of elderly residents of the Albany
NNORC were interested in attending NNORC-sponsored health promotion programs
(Dorr & Pulice, 2010). The purpose of the present study was to examine possible
explanations for this relative lack of interest. Specifically, it was hypothesized that
individuals who had a strong trust in their primary care physician, an external locus of
control, a low sense of well-being, and a negative attitude toward the aging process
would be less interested in attending health promotion programs. One hundred forty-
four elderly Albany NNORC residents completed a survey designed to measure the
aforementioned variables. Results showed that having an external locus of control was
the most consistent predictor of reporting less interest in attending NNORC-sponsored
health promotion programs. Other results showed that elders with a stronger
perception that they had grown psychologically as they have aged were more likely to
want to attend healthy lifestyle programs sponsored by the NNORC. No statistically
significant correlations were found between scores on the well-being scale and
interest in attending health promotion programs, or between reported trust in their
primary care physician and interest in attending health promotion programs. Future
research should examine ways to decrease seniors’ external locus of control and see if






been purified. The once the protein is found to be at least 95% purified it can then be
set up for crystallization, which illustrates the three-dimensional structure of the
protein.



