
 
  
 

Undergraduate Research Symposium – Thursday July 21st, 2011 
 
 
 
8:30 AM – 9:30 AM Symposium Registration Lobby 
 
  
 
9:30 AM – 9:40 AM Opening Remarks Auditorium 
 
 Kevin Rice, Chair, CUSRR Planning Committee 
 Robert Peabody, Owner, Crab Apple Whitewater 
 
 
9:40 AM – 12:00 PM Morning Session Auditorium 
 
 Co-chairs:  D. Whitney King, Chemistry and Melissa Glenn, Psychology 
 

9:40 AM Stephanie LaRose, Psychology – “Do You Remember Me?  Own-Age Bias 
in the Recognition of Emotional Faces” 

9:52 AM Kayla Gross, Chemistry – “Diamonds in the Rough: Identifying Genes 
Affected by an Experimental Anti-Cancer Drug” 

10:06 AM Jennie Buskin and Philip Prosapio, Mathematics – “Vector Calculus Without 
Limits” 

10:20 AM Jayeon Kim, Sociology – “Jesusʼs Missions in Samaria as Assaults on White 
Hegemony” 

10:32 AM BREAK 

10:57 AM Beatrice Nakiryowa, Chemistry – “Synthesis of an Eight-Membered 
Carbocyclic Allene” 

11:09 AM Yichen Jiang, Jewish Studies – “Watervilleʼs Retailers During the Great 
Depression: An Ethnic Analysis” 



  

11:21 AM Benjamin Grimmig, Special Collections – “Colby During World War I, World 
War II, and the Vietnam War” 

11:33 AM Kristen Erickson, Derek Wise, and Chelsea Nickerson, Psychology – 
“Choline: The Way Life Should Be” 

11:48 AM Elisabeth Childs, Computer Science – “High Dynamic Range Imaging for 
Microscopy and Moving Specimens” 

 
 
 
12:00 PM – 1:00 PM Lunch Outdoor Patio 
 
 
 
1:00 PM – 1:05 PM Presidentʼs Remarks Auditorium 
 
 Bro Adams, President, Colby College 
 
 
 
1:05 PM – 1:15 PM Additional Remarks Auditorium 
 
 Cate Talbot Ashton & Leslie Kingsley, Colby Career Center 
 
  
 
1:15 PM – 3:30 PM Afternoon Session Auditorium 
 
  Co-chairs:  S. Tariq Ahmad, Biology and Ankeney Weitz, Art & East Asian Studies 
 

1:15 PM Karyn King and Hallie Carol, Biology – “Behavioral and Physiological 
Characters of Advertisement Calling in Spring Peepers, Pseudacris crucifer” 

1:29 PM Katherine MacNamee, German and Russian – “Second Language Acquisition 
Needs More Literature” 

1:41 PM Adan Hussain, Farnham Writersʼ Center – “The Writersʼ Center in the New 
Age” 

1:53 PM Austin Hoag, Physics and Astronomy – “Gravity in a Higher-Dimensional 
Universe” 



  

2:05 PM Mariel Lambrukos, Economics – “Understanding the Developing Business 
World Through the Use of Enterprise Surveys” 

2:17 PM BREAK 

2:39 PM Elena Kirillova, Audrey Lyman, and Titobiloluwa Awe, Computer Science – 
“Independent Mobility in Humanoid Robots” 

2:54 PM Andrea Birnbaum, Religious Studies – “Exceptionally Educated: College 
Attendance Among Jews in Maine During the Interwar Period” 

3:06 PM Morgan Lingar, Chemistry – “Cross-Linking Efficiencies of Bifunctional 
Epoxides in HL-60 Human Leukemia Cells” 

3:18 PM Charlie Spatz, Science, Technology, and Society – “A Biography of Carbon 
Dioxide: The Misunderstood Molecule” 

 
 
 
3:30 PM – 5:00 PM  Poster Session Lobby 
 
P-1 Abebu Kassie and Jamie Suzuki, Chemistry – “The Reaction of Dihalocarbenes with 

Anthracenes” 

P-2 Adam Thompson and Lindsay Hylek, Psychology – “Assessing vs. Predicting Personality” 

P-3 Nathanial Moore and Sylvia Doyle, Environmental Studies – “Tracking Phosphorus in the 
Belgrade Lakes Chain” 

P-4 Allison Bolger, Geology – “A Reconstructed Paleoenvironment of the Turner Farm 
Archaeological Site, North Haven Island, Maine” 

P-5 Arvia Sutandi, Psychology – “Does Practice Make Perfect? A Comparison of Testing and 
Encoding Strategies on Immediate and Delayed Retention” 

P-6 Stephen Nodder, Chemistry – “The Electron-Withdrawing Capability of Acetylenes” 

P-7 Brian Morgan, Geology – “Geological Field Guide to the Kennebec Highlands, Central 
Maine” 

P-8 Lauren Kerr, History – “Left in the Cold: Technological Impacts and Environmental 
Consequences of 20th Century Arctic Exploration” 



  

P-9 Byoungwook Jang, Chemistry – “Amplification of Human DNA for Probing DNA Damage 
via Real-Time Polymerase Chain Reaction” 

P-10 Elise Begin, Biology – “Primer Development for DNA Fingerprinting of the Blue Flag Iris” 

P-11 Carly Hallowell, Chemistry – “Life on the Edge: Biotic and Abiotic Production of Hydrogen 
Production Along the Chemical Gradient” 

P-12 David Quigley, Computer Science – “Circadian Clock Synchronization: Mapping Cell 
Characteristics to Tissue Period” 

P-13 David Wheeler, Geology – “Stomata: A Paleoclimatic Proxy” 

P-14 Erin Love, Science, Technology, and Society – “Sense of Place in the Belgrade Lakes 
Region: The Missing Link” 

P-15 Daniel Nelson, Computer Science – “Digital Media Processing Through High-Level 
Programming” 

P-16 Kimara Nzamubona and Thomas Williams, Chemistry – “Application of a DFB-Coated 
Teflon Membrane for the Direct Measurement of Fe(III) in Natural Water” 

P-17 Daniel Chiniara and Jackson Clark, Chemistry – “Modeling Ligand Exchange Kinetics of 
Fe(III) to DFB” 

P-18 Elizabeth Hughes, Biology – “The Effects of Temperature on the Differential Growth of 
Two Isolates of the Pathogenic Fungus Batrachochytrium dendrobatidis” 

P-19 Emily Sher, Chemistry – “ʼLighting upʼ the Different Types of Cell Death Caused by an 
Anti-Cancer Drug” 

P-20 Peter Zhang, Institutional Research – “Investigating and Comparing Various Factors of 
Competing Peers for the Advancement of the College” 

P-21 Gabriel Lerner, Biology – “Characterization of Mutant CHMP2B-Mediated Toxicity in a 
Drosophila Eye Model of Frontotemporal Dementia” 

P-22 Ian Leitch, Psychology – “Birds of a Feather Flock Together: Younger and Older Adults 
Categorization of Visual Stimuli” 

P-23 Stefan Davatz, Chemistry – “Formation of Oxacalixarenes Using Acetylenes as Electron-
Withdrawing Groups” 



  

P-24 Indigo Dow, Education – “Common Core Standards for Secondary English/Language 
Arts: Opportunities for Teaching Social Justice?” 

P-25 Ebunoluwa Benjamin, Shamika Murray, Frances Onyilagha, Kalu Kalu, Randall Person, 
and Alaba Sotayo, Biology – “Effects of Neurotransmitters on the Heart Rate of the 
Crustacean Daphnia pulex” 

P-26 Jared Supple and Travis Wright, Biology – “Patterns of Zebrafish Kidney Phagocyte 
Respiratory Burst Response” 

P-27 James Shaum, Chemistry – “Rearrangement of ß-Acetoxycarbene” 

P-28 John Gardner and Kathryn Palano, Psychology – “Teaching an Old Rat New Tricks: Role 
of Adult Supplementation of Choline on Spatial Memory” 

P-29 Patricia Le, Tendai Mutunhire, and Wyke Bazirake - Science, Technology, and Society – 
“Benefits of Dam Removal: An Economic Analysis of Penobscot River Alewives” 

P-30 Jennifer Hale, Biology – “Interaction Between Mating Types and Elevation in Self-
Compatible Plants of Witheringia solanacea in Monteverde, Costa Rica” 

P-31 Thando Dlamini, Chemistry – “Synthesis of 3,6-dibromo-2,7-dichloro-1,8-napthyridine” 

P-32 Johanna Salay and William Supple, Environmental Studies – “Using Biological Indicators 
to Assess the Ecological Health of the Belgrade Lakes” 

P-33 Josef Broder, Psychology – “To Eat or Not to Eat: Whether ʻtis Easier in the Mind to Learn 
Survival Information” 

P-34 Miles de Klerk, American Studies – “The History of the Lebanese in Waterville”  

P-35 Katarina Sirka, Chemistry – “Thermal Conversion of Woody Biomass to Fuels and 
Chemicals” 

P-36 Laura Duff, Biology – “Influence of Olfactory Saturation of Phototactic Response of 
Drosophila Larvae” 

P-37 Lea Korsmeyer, Geology – “Paleoenvironments of the Turner Farm Archeological Site” 

P-38 Martha Witick, Computer Science – “Museum Robot Avatars” 



  

P-39 Molly Susla and Peter Smithy, Environmental Studies – “A Shoreline Survey of 
Developed Versus Undeveloped Sites on Great Pond” 

P-40 My Phuong Tong, Chemistry – “Synthesis of Oxacalix[4]arenes and the Expansion of 
Calixarenesʼ Potential” 

P-41 Rachael Mack and Zakary Jacques, Biology – “Introduction to LakeSmart and Best 
Management Practices” 

P-42 Rhiannon Archer, Psychology – “Perfectionism and Personality Symptoms Predict 
Depression in Young Adults” 

P-43 Robert Canning, Science, Technology, and Society – “The Emergence of Atmospheric 
Sciences and Contributions of Harry Wexler” 

P-44 Shadiyat Ajao, Angela Cross, Ariel Batallan, Carlvin Sanon, Cassandra Smith, Grovenia 
Perryman, Joanna Lopez, Nabila Eltantawy, Rebecca Stoutamyer, and Sonia Bargas, 
CAPS – “Effective Study Strategies for College” 

P-45 Katherine Murray and Josephine Thiele, Chemistry – “Sediment Analysis: Implications for 
Eutrophication of the Belgrade Lakes” 

 
 
5:00 PM – 5:30 PM  Break  
 
 
 
5:30 PM – 7:00 PM  Dinner Dining Room 
 
 
 
7:00 PM – 8:00 PM  Keynote Lecture Auditorium 
 
 

"Painting Mao's Words: An Exercise in Landscape 
Painting by Lee Chun-yi" 

Dany Chan (Colby class of 2002) 
Assistant Curator, Asian Art Museum, San Francisco, CA



  

 
Session ID:  

1-1  
Abstract Title:  

Don’t You Remember Me? Own-Age Bias in the Recognition of Emotional Faces 

Presenting Author: Other Authors: 

Stephanie LaRose (’12) Jennifer H. Coane 
Department: 

Department of Psychology, Colby College, Waterville, ME 
Abstract: 

The ability to recognize faces is essential to navigate in a social world. Factors that influence 
accuracy in face recognition also have implications for legal cases, given the importance of 
eyewitness testimony in the judicial system. Previous studies have reported an own-age bias 
in the recognition of faces, indicating that one is more accurate in recognizing faces of his or 
her own age group than faces from a different age group. Emotional materials have been 
shown to affect memory in numerous ways, including better memory for happy faces as 
opposed to neutral faces. The current study investigated the difference between memory for 
faces displaying the emotions of happiness and surprise, which have previously been 
combined as “positive emotions.”  Young (age 18-24) and older adult (age 60+) participants 
were shown faces of varying ages (college-aged and 60+ years old) and emotional 
expressions (happy, neutral, and surprised) and asked to rate each face’s emotion and age.  
Participants completed a surprise recognition task after a brief filler task. The researchers 
proposed that surprised faces may be recognized more accurately than happy faces and 
happy faces more accurately than neutral faces, due to the evolutionary theory that the 
expression of surprise conveys information about the entrance of an unexpected stimulus, 
which is fundamentally important. Older adults are also expected to be more accurate in 
recognizing faces in the 60+ age group, and younger adults are expected to be more accurate 
in the college-aged group. Older adults’ performance often suffers in memory tests, but 
emotional information enhances their performance to a level equivalent to young adults, 
therefore the overall performance is not expected to vary between participant groups. This 
research may further explain how both memory and social interactions work, in helping to 
understand which emotional expressions pull attention and create strong memory traces. 
 

 
 
 
 
 
 
 
 



  

 
Session ID:  

1-2  
Abstract Title:  

Diamonds in the Rough: Identifying Genes Affected by an Experimental Anti-
Cancer Drug  

Presenting Author: Other Authors: 

Kayla M. Gross (’13) Jospeh Bellairs (’11) and Kevin P. Rice 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

To treat the more than 100 forms of cancer that exist, a variety of therapeutic methods are 
utilized, including surgery, radiation, and chemotherapy. Reported here are the consequences 
of treating cultured human cells with Laromustine, an experimental anticancer drug found to 
be particularly useful in fighting a certain type of leukemia. In the body, Laromustine manifests 
in two distinct chemical reactions, one that can cause lethal DNA damage and another that 
can inhibit enzymes that are crucial to a cell’s survival. The mechanism by which Laromustine 
operates to battle cancer is most likely the induction of a programmed cellular death known as 
apoptosis. In order to further investigate this phenomenon, the extent to which 88 genes 
relating to this particular cell death pathway are utilized by the cell was examined using a 
technique called “quantitative real-time reverse transcriptase polymerase chain reaction.” 
Using a common leukemia model cell line, six of these genes emerged as significantly 
different in cells treated with Laromustine. The aim of this study is to now examine these six 
genes in further detail by varying several experimental factors, such as drug dosage and drug 
exposure time. By carefully studying the effects of Laromustine on genetic patterns, a clearer 
picture of its overall utility as a chemotherapeutic agent can be achieved, perhaps providing 
further insight on how to fight one of the most prevalent diseases in our society today.  
 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-3  
Abstract Title:  

 Vector Calculus Without Limits 

 Witout limitsPresenting Author: Other Authors: 

Jennie A. Buskin (’13) and Philip W. Prosapio (’13) Scott A. Taylor 
Department: 

Department of Mathematics, Colby College, Waterville, ME 
Abstract: 

Vector calculus is an important subject in mathematics, and has uses in other areas of 
academics, most notably fluid dynamics and electricity and magnetism. Vector calculus 
centers on three fundamental theorems: Stokes’ theorem, Green’s theorem, and the 
divergence theorem. Since most standard vector calculus texts and courses do not present a 
complete proof of Green’s theorem or the planar divergence theorem, our goal is to be able to 
devise new proofs of these theorems that are accessible to undergraduates taking a vector 
calculus course. 
 
Our strategy is to create combinatorial analogs of Green’s theorem and the planar divergence 
theorem. So far we have defined combinatorial versions of scalar curl and divergence, the 
central concepts in Green’s theorem and the planar divergence theorem. Using these 
combinatorial definitions we proved theorems likely equivalent to Green’s theorem and the 
planar divergence theorem. The next step will be to fully demonstrate that our theorems are 
truly the combinatorial analogs we seek.  
 
Future work on this topic will hopefully contribute to finding connections between major fields 
in advanced mathematics, such as vector calculus, graph theory, and (co)homology theory. 
Such connections might provide new ways to aid our understanding of advanced concepts in 
these fields, as well as provide professors new and interesting ways to teach some of the 
fundamental theorems of vector calculus. 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-4  
Abstract Title:  

Jesus’s Missions in Samaria as Assaults on White Hegemony 

Presenting Author: Other Authors: 

Jayeon Kim (’13) Cheryl Townsend Gilkes 
Department: 

Department of Sociology, Colby College, Waterville, ME 
Abstract: 

Christianity has played a profound role in shaping our history and our thoughts, and the Bible 
may be the most influential book in the Western civilization. This paper looks at the Bible as a 
historical document to ask what kind of society had existed during the Biblical times. Looking 
at the Bible from a sociological perspective, the paper argues that Judea and Samaria had a 
“race problem,” similar to race relations in the United States. This paper focuses on the stories 
of Jesus’s encounters with Samaritans and in Samaria, especially the stories of Samaritan 
woman (John 4), of Jesus’s healing of ten lepers in Samaria (Luke 17:1 - 19), and of Jesus’s 
use of a Samaritan in a parable. These stories portray an unequal relationship between the 
Judeans and the Samaritans: proximity to Jerusalem and Mount Zion, the proper places of 
worship, made the Judeans the more privileged of the two while the Samaritans were 
subjugated and segregated. This paper argues that as a result, the Samaritans found 
themselves in a situation similar to that of African Americans in their hardships and in their 
quest for justice and equality. While interpretations of the Bible have been used to justify 
slavery and racism in the United States, these parables demonstrate that Jesus made active 
efforts to engage with the subjugated Samaritans, at the risk of being called a Samaritan 
himself. His acts provide a model for deconstructing white dominance in American society.  

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-5  
Abstract Title:  

Synthesis of an Eight-Membered Carbocyclic Allene 

Presenting Author: Other Authors: 

Beatrice Nakiryowa (’13) Joseph R. Gould and Dasan M. Thamattoor 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

The purpose of this project is to synthesize and isolate the smallest crystalline cyclic allene. An 
allene is a compound containing two consecutive carbon-to-carbon double bonds. This sort of 
arrangement requires a bond angle of 180° between C1 and C3 in order to obtain optimal 
overlap between the orbitals and to avoid angular strain. Placing such an arrangement into a 
small ring (< nine carbons) involves bending the allene linkage and reducing the angle about 
C2 to fit in the ring, creating strain on the molecule and making the compound extremely 
unstable. For this reason, small cyclic compounds containing the allene subunit are difficult to 
isolate. We can kinetically stabilize cyclic allenes by putting a large substituent group on either 
C1 or C3 to hinder interactions with other molecules. To date, the smallest crystalline 
carbocyclic allene know is a nine-membered derivative. In this project, we are seeking to 
prepare an eight-membered carbocyclic allene, with either a triptycenyl group (1) or an 
adamantyl group (2), and obtain its crystal structure.  
 

                          1                         
2

 

 
 



  

 
Session ID:  

1-6  
Abstract Title:  

 
Waterville’s Retailers During the Great Depression: An Ethnic Analysis  

 
Presenting Author: Other Authors: 

Yichen Jiang (’13) David M. Freidenreich 
Department: 

Jewish Studies Program, Colby College, Waterville, ME 
Abstract: 

This is a study of the fate of retail businesses in Waterville during the Great Depression. 
Jews, Lebanese, French Canadians and Yankees all played different roles in the retail world 
in Waterville. Our goal is to understand how retailers of different ethnicities dealt with the 
Great Depression. 
 
This project is relevant to our community and institution in the sense that it sheds some 
interesting light on an important part of Waterville’s history. And since Colby has shared its 
history with Waterville for nearly 200 years, it’s not a far stretch to say that grasping 
Waterville’s past is crucial to recognizing Colby’s. It’s exciting to me personally because I 
think it not only helps me in understanding but also in contributing to the Colby identity. 
Furthermore, it’s a great way for me to apply my mathematical and statistical training in an 
unfamiliar field. 
 
We are currently building a comprehensive ethnic database for retail businesses in Waterville 
from the years 1929 to 1940.Our data collection is based largely on the local city directories 
and US census records.  
 
Our first round of data collection yielded 389 businesses from this 11-year period. This 
corresponds to over 6,000 data points in the current dataset. The completed project will have 
an estimated 12,000 observations ready for statistical analysis.  
 
Using our retail database, we can calculate and summarize statistical indicators (such as 
business survival rates) for Waterville businesses of different ethnicities or in different 
industries. Coupled with anecdotal data, we are hoping to paint a representative picture of 
business life in Waterville throughout the Great Depression.  

 
 
 



  

 
Session ID:  

1-7  
Abstract Title:  

Colby During World War I, World War II, and the Vietnam War 

Presenting Author: 

Benjamin R. Grimmig (’12) 
Department: 

Special Collections, Colby College, Waterville, ME 
Abstract: 

 
For my summer research project I would like to explore the student and administrative 
reaction at Colby to World War I, World War II, and the Vietnam War.  Using the Colby Echo, 
the Oracle, student scrapbooks, the Colby Alumnus, the books on Colby’s history, and looking 
at various events on campus I hope to learn more about the effect these wars had on Colby 
and more importantly how the Colby students and administration responded to each war.  
How did Colby aid in the war effort?  Were there protests?  Did students or the administration 
seek lecturers that spoke out against the wars?  Also, by looking at popular music and 
important historical events of the time period, I intend to establish the cultural background for 
each distinct time period and whether or not the campus experienced a cultural shift during 
the war.  This project is meaningful to me, and I believe should be meaningful to all members 
of the Colby Community, because it helps create a bridge between Colby’s past and Colby’s 
present.  We are all part of the continuous history of Colby, and I hope that by seeing and 
understanding how the school has developed we can continue to enact positive changes at 
the school.  Personally, I am very interested in social movements, and I’ve found the research 
on the campus protests during the 1960s and 1970s fascinating.  So far I have created a 
detailed outline of Colby’s involvement in the wars using primarily the Echo, the Colby 
Alumnus, and the histories of Colby written by Edwin C. Whittemore, Ernest C. Marriner, and 
Earl H. Smith.  I believe that my efforts have created a more complete history of Colby during 
these three distinct time periods, and also by comparing Colby during the different wars I feel 
that I have found both similarities and differences in Colby’s reaction to war over time. 
 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-8  
Abstract Title:  

Choline: The Way Life Should Be 

Presenting Author: Other Authors: 

Kristen J. Erickson (’12), Derek Wise (’12), and 
Chelsea A. Nickerson (’13) Melissa Glenn 

Department: 

Department of Psychology, Colby College, Waterville, ME 
Abstract: 

Depression is a devastating, chronic psychological disorder that afflicts nearly 7% of the adult 
U.S. population and, alarmingly, as much as 10% of American youths. This debilitating 
disorder is characterized by feelings of helplessness, despair, anxiety, and cognitive 
dysfunction. Although critical advances in treatment have been made in the last several 
decades, current pharmaceutical treatments are not always effective. A major objective of the 
research in our lab is to assess the capacity of dietary choline supplementation to exert 
antidepressant actions. Choline is a precursor to the neurotransmitter acetylcholine, and it is 
essential for many biological processes, including the development and function of the central 
nervous system. In addition, choline is neuroprotective against a variety of neural insults, but 
more importantly has effects on brain plasticity that parallel the putative mechanism of action 
of known antidepressant drugs. In the present study we explored emotional behavior and 
cognitive function in male rats treated with dietary choline supplementation beginning in 
adolescence and continuing into adulthood.  We assessed emotional reactivity using a battery 
of tests to determine their responses to and memory for novel stimuli. Following this, we 
assessed cognitive flexibility using an attention set shifting paradigm. This test relies on normal 
functioning in the frontal cortex, a brain region impacted in depression. The hippocampus is 
another brain region impaired by depression, and functioning in this region was then assessed 
using a water maze task. Lastly, rats were assessed in the forced swim test which is a 
conventional way to induce behavioral despair in rats and is well known to confirm the efficacy 
of antidepressant drugs. We intend to look for relationships between outcomes on these tests 
and to seek evidence that these relationships may be mediated by postnatal choline 
supplementation. This will uncover new avenues for the treatment and prevention of 
depression. 
 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-9  
Abstract Title:  

High Dynamic Range Imaging for Microscopy and Moving Specimens 

Presenting Author: Other Authors: 

Elisabeth C. Childs (’13) Brian S. Eastwood 
Department: 

Department of Computer Science, Colby College, Waterville, ME 
Abstract: 

Cameras capture a limited range of the intensities in a scene and their digital sensors have a 
non-linear response to the values of light they capture. A common solution to capturing a full 
range of intensities and recovering the non-linear response is high dynamic range (HDR) 
imaging. HDR includes a calibration step to find the linear response of the camera, which 
enables combining images in a linear space. After the calibration step, one camera takes 
multiple images at different exposures and combines them in a single image with more detail 
at all intensity levels. HDR does not work for moving specimens in microscopy, so we attached 
a pair of cameras to a microscope to obtain images with different shutter speeds. In order to 
combine the images properly we needed to align the images, and we investigated two 
techniques for doing this. The first technique we used is called median threshold alignment. To 
align images you translate one median threshold image until you find a translation where the 
two images match. The second technique automatically selects corresponding features in the 
two images and uses the features to find a transformation to align the images. Both solutions 
can align images with different exposure levels. While median threshold alignment is faster it 
does not account for rotation. Feature matching, however, can solve for rotations, so it can be 
used for a broader range of image transformations. We are currently working to measure the 
increase in dynamic range and to determine the best alignment method. We are also 
evaluating the effectiveness of the technique for observing moving specimens. Our research 
could help increase understanding of microscopic specimens by extending the detail available 
in the images. 
 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-1  
Abstract Title:  

Behavioral and Physiological Characters of Advertisement Calling in Spring 
Peepers, Pseudacris crucifer 

Presenting Author: Other Authors: 

Karyn King (’12) and Hallie Carol 
(Bowdoin College – ’14) Catherine R. Bevier and Lisa A. Mangiamele 

Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

Male spring peepers, Pseudacris crucifer, use advertisement calls to attract females and 
compete with other males. Males call in large groups, or choruses. Males in such breeding 
aggregations use different reproductive strategies – active calling and satellite behavior. 
Satellite behavior occurs when a non-calling male positions itself near a calling male with the 
goal of intercepting any females attracted to the calling male. Our project to explore these 
strategies is a unique collaboration with Bowdoin College. Professor Bevier (Colby), a 
behavioral ecologist, and Professor Mangiamele (Bowdoin), a neurobiologist, bring very 
different viewpoints to the project. This has allowed us to explore a broad spectrum of topics 
concerning advertisement calling in spring peepers. The goal of our project was initially to 
determine if social and physiological factors influence male satellite behavior in spring 
peepers. We studied male spring peepers at local field sites (several ponds in the Waterville, 
Maine area) during the spring peeper breeding season (April-June). In the field we obtained 
observational data, recordings of advertisement calls, and tissue samples (trunk muscles, 
brain, liver, and blood). We are completing assays for glycogen and citrate synthase, lipid 
extraction on the muscle tissues, and call analysis on the recordings of individual males and 
pairs of calling males. In the coming weeks we will begin analysis of the corticosterone levels 
in the blood samples collected. Once all results are obtained from the analyses we will have 
evidence regarding physiological and social factors that influence a male spring peeper’s 
reproductive strategy. Over the course of the summer our project has evolved to also include 
a focus on interacting pairs of calling males and the leader/follower roles that they assume. 
Therefore, a secondary goal of our project is to determine if there are physiological differences 
between leaders and followers that cause them to assume one role over the other.  

 
 
 
 
 
 
 
 



  

 
Session ID:  

2-2  
Abstract Title:  

Second Language Acquisition Needs More Literature  

Presenting Author: Other Authors: 

Katherine MacNamee (’14) Arne Koch 
Department: 

Department of German and Russian, Colby College, Waterville, ME 
Abstract: 

When it comes to learning a new language, what introductory level pedagogy lacks is a 
context for the grammatical rules it provides.  Very few students enter the upper levels of 
second language acquisition with an understanding of the language as it fits into culture or 
writing style. The absence of literature in their curriculum leaves the students with a large gap 
in their linguistic knowledge.  This project aims to locate and compile German texts, which will 
then be glossed and paired with an introductory or intermediate level of language acquisition.  
We hope to provide professors with a means of obtaining literature that will help their students 
to develop a more thorough understanding of their new language and the subtleties within it. 
 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-3  
Abstract Title:  

The Writers’ Center in the New Age 

Presenting Author: Other Authors: 

Adan Hussain (’11) Paula Harrington 
Department: 

Farnham Writers’ Center, Colby College, Waterville, ME 
Abstract: 

As new media evolves, the roles of Writing Centers evolve as well. Research shows that 
people do not just judge based on physical appearance; people judge the look of Facebook 
profiles, Twitter feeds, Skype names and avatars as well. This project intends to change the 
virtual image of the Farnham Writers’ Center to keep up with contemporary standards. It is 
important for the Colby community to keep up with these emerging trends for both efficiency 
and for its image. After a review of the Writers’ Center website, we set the goals of this project 
to not only take steps to catch up to the 21st century but to also develop a website with an 
edge -a jump from 1.0 to 5.0. For the makeover, We used Wordpress instead of the usual 
CommonSpot with a professional yet jazzy theme. In terms of content and new media, 
WordPress allowed the flexibility to better organize the many different components of the 
Writers’ Center and to incorporate new media, such as podcasts, with ease. As a result, this 
became the stepping stone to bringing more media into the Writers’ Center including Skype 
tutoring and Facebook. Thus far, we have implemented the new theme and have transported 
most of our information over to the new site. The podcasts and new media are still works in 
progress. Our hope is that others in the Colby community can use our website as a model 
and will take advantage of the many resources available to them to evolve their virtual image.  
 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-4  
Abstract Title:  

Gravity in a Higher-Dimensional Universe 

Presenting Author: Other Authors: 

Austin T. Hoag (’12) Robert T. Bluhm 
Department: 

Department of Physics and Astronomy, Colby College, Waterville, ME 
Abstract: 

Gravity is the least understood fundamental force in our universe at the quantum level. Nearly 
a century ago, Albert Einstein provided a classical mathematical framework for understanding 
gravity as a warping of the fabric of a four-dimensional space-time. His derivations came 
before the advent of string theory and other quantum-gravity theories that suggest additional 
spatial dimensions might exist. With the power of the cutting-edge Wolfram Mathematica 8 
software, we are developing tools for analyzing Einstein’s General Theory of Relativity in 
higher spatial dimensions, which can then be used to investigate effects of modifications to 
general relativity that might arise in a more fundamental theory. 
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Abstract: 

As a research assistant, much of my work has involved organizing and compiling data for my 
professor’s analysis of the effect of ownership on productivity and wages across firms in 
developing countries. For my presentation I will discuss my methods in assembling the 
necessary information and also investigate a particular aspect of the data that interested me.  
 
I am working with data from the World Bank Enterprise Surveys, which detail the operations of 
firms located in 125 developing countries across a variety of geographical locations, including 
Central and South America, Eastern Europe, and Sub-Saharan Africa. Over 120,000 
manufacturing, service, retail and information technology firms have been surveyed from 2002 
to the present year. In addition to describing the business environment within the country of 
operation, the surveys contain data on labor force composition, productivity, government 
relations, infrastructure, and much more. The survey information for each country is explained 
in a series of questionnaires and presented in specialized data files that require the statistical 
software program Stata. My primary task as a research assistant has been to compile the 
statistics from each country’s data set and edit the variables in order to generate one 
combined file, which would facilitate cross-country analysis. 
 
For the presentation, I will focus on the differences in levels of female employment within firms 
located in emerging markets, and also compare female employment in domestically owned 
firms to that in foreign-owned firms. While I have studied the evolution of female labor force 
participation within the United States, the availability of such information for a variety of 
economically and culturally diverse countries allows me to analyze female work trends on a 
global scale. The findings from such research could provide evidence for further investigation 
into the reasons for differences between female employment in domestically owned and 
foreign-owned firms.  
 
 
  

 
 
 
 



  

 
Session ID:  

2-6  
Abstract Title:  

Independent Mobility in Humanoid Robots 

Presenting Authors: Other Authors: 
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Abstract: 

Humanoid robotics is a critical field of research because it bridges the human-computer gap. 
From moving like a human to interacting as one, humanoid robotics research still has a long 
way to go.  
 
The first goal of our research was to design a vocabulary of actions that enables a humanoid 
robot to move throughout a simple, indoor environment. For human beings, actions such as 
walking, sitting, standing, and crawling are effortless because our brains unconsciously plan 
the actions and control balance; therefore, we do not consciously analyze the physics 
required for actions. Humanoid robots must explicitly plan their actions. 
 
We began our research programming a virtual robot to perform these actions by manipulating 
the angles at each joint through a series of cases, or states. The angles at each joint change 
must precisely complement each other in order to remain balanced. Once all of the joint 
angles have been determined, each joint can be functionalized and parameterized according 
to the desired velocity and number of repetitions of the motion. These parameters control how 
fast the robot moves or how many steps it takes. The overall goal is to have the humanoid 
robot moving through an environment using a closed loop system where the robot determines 
its own parameters and actions via sensors and the vocabulary of actions we have given it.  
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Abstract: 

From the admissions policies of the 1920s and 1930s, it is apparent that Maine’s colleges 
wanted to restrict their acceptance of Jews. However, it seems these had little effect on the 
acceptance of Jews from Maine. Rather than focusing on the exclusion of Jewish people, I 
take a bottom-up approach, and I am finding exceptional rates of college attendance among 
Jewish Maine residents. My work involves using the census to compile comprehensive lists of 
Jewish people in seventeen of Maine’s towns and cities. I then look at high school yearbooks 
and alumni records to determine whether the students pursued higher education, and in many 
cases these sources allow me to identify where they attended college. I also conduct 
interviews, as I seek qualitative descriptions of the Jewish college experience in Maine.  
 
I not only relate to this project because I am a Jewish Colby student, but because I am the 
president of Colby’s Native American club. This position makes me consider Colby’s campus 
climate, and whether it provides an inviting, comfortable place for first generation college 
students and people of different backgrounds. I also try to understand the factors that account 
for Native American enrollment in various colleges and the college admissions policies that 
encourage their acceptance. This way of thinking provides a useful comparison, as the Jews 
that I am studying were also first generation college students, the sons and daughters of 
immigrants. College diversity has changed significantly since the interwar period, when Jews 
were the racial minority in Maine’s colleges. Understanding their experience offers a valuable 
perspective on contemporary college culture. My interviewees have told me that they are 
surprised that there are Jewish college presidents today. What was once unthinkable is now 
commonplace, suggesting the possibility of an unforeseeable change in college attendance in 
the future. 
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Abstract: 

The bifunctional alkylating agents are an important class of drugs for the treatment of cancer. 
These compounds form DNA interstrand cross-links, which prevent the DNA strand separation 
necessary for replication and protein synthesis, often resulting in cell death. While this cell-
killing activity (cytotoxicity) allows cross-linkers to be used as anticancer agents, it also 
presents risks. Exposure to bifunctional alkylating agents can cause cancer, and cancer 
treatment using these agents elevates the risk of developing secondary cancers later in life. 
For some families of bifunctional alkylators, DNA interstrand cross-linking correlates with 
cytotoxicity. Moreover, the potential to induce apoptosis (programmed cell death) may also 
play a role in antitumor chemotherapeutic utility. We are investigating the role of cross-linking 
and apoptotic potential for an epoxide family of bifunctional alkylating agents, including 
diepoxybutane (DEB), epichlorohydrin (ECH), and 1-(chloroethenyl)oxirane (CEO), using the 
well characterized anticancer drug nitrogen mustard as a reference compound. We are 
assaying cross-linking ability in cultured cells using Hoechst 33258 dye to determine the 
amount of duplex DNA following alkaline denaturation. Only cross-linked DNA remains 
annealed and interacts with the fluorophore.  Preliminary results in 6C2 chicken erythro-
progenitor cells suggest that percent cross-linking generally increases with time and 
concentration, with DEB inducing more cross-links than ECH.  However, at relatively high 
doses of cross-linkers (≥ 5 mM, 12 hours), cross-linking decreases, which we attribute to DNA 
degradation during apoptosis. Our goal this summer is to determine cross-linking efficiencies in 
human leukemia (HL-60) cells to compare to the results in 6C2 cells. Other work in our 
laboratory has established that the relative apoptotic potentials of the compounds of interest 
are DEB >> ECH > CEO in both chicken and HL-60 cells. Combining all these studies should 
provide information about the relationship between apoptotic potential and cross-linking for this 
family of compounds. 
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Department of Science, Technology, and Society, Colby College, Waterville, ME 
Abstract: 

The molecule now known as carbon dioxide has a history obscured by its new found 
notoriety as the green house gas.  I am working to biograph the molecule from its discovery 
in the 17th century by Johann Baptista van Helmont up to and including its role in climate 
change today.  The need to examine the history of CO2 is rooted in a perception change 
from a gas with great industrial and medicinal purposes to one of doomsday qualities 
causing climate change.  A theme central to CO2's history is the capture and sequestration 
of the gas.  Dating back to Joseph Black in the 18th century, scientists have sought to control 
the gas by capturing and storing it on the small scale.  This practice has found its way into 
technologies including underwater rebreathers and industrial scrubbers.  Recently, 
geoengineers have dreamed up large scale ideas of capturing CO2 from the atmosphere in 
an attempt to lower the concentration of the gas.  Ideas range from storing CO2 in liquid form 
at the depths of the ocean to mining CO2 absorbing minerals to sequester the gas into solid 
form.  Recent disasters associated with natural sequestration of CO2, including the 1986 
Lake Nyos disaster, where CO2 released from the bottom of a lake killed 1,700, are prime 
examples that must be studied in conjecture to discussions over geoengineering.  A better 
understanding of the history of CO2 will provide less flippant decision making amongst the 
public and scientific communities over future planetary solutions for a changing planet. 
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Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

The reaction of anthracene (1) with dibromocarbene (:CBr2), under phase transfer catalyzed 
conditions, results in a remarkable expansion of the central ring to produce 2. Compound 2 is 
closely related to an important intermediate in the pharmaceutical industry. There are rare 
reports of an analogous reaction of anthracene with dichlorocarbene but the mechanistic 
details remain unknown. Our work is focused on investigating the mechanism of this unusual 
rearrangement by reacting dihalocarbenes with anthracene derivatives bearing electron 
withdrawing and electron donating groups. This effort is directed toward understanding 
substituent effects on the course of the reaction. Computational studies on the reaction will be 
also described. 
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Department of Psychology, Colby College, Waterville, ME 
Abstract: 

Can accurate judgments about someone’s personality be made based on a short description 
of their life? In 1966, a sample of 79 women in their late 20s provided descriptions of their 
current lives, including information about education, work, marriage, and social life. These 
same participants also provided personality self-reports, both in 1966 and again in 1982, 
when they were in their early 40s. Recently, a team of judges read the life descriptions from 
1966, then rated each participant’s “current” personality (i.e., in 1966, when the participant 
wrote their life description), as well as how they expected each participant’s personality to 
change across adulthood. The judges made these ratings in terms of the Big Five trait 
domains (Conscientiousness, Agreeableness, Neuroticism, Extraversion, and Openness to 
Experience), as well as 16 more-specific facet traits (e.g., Gregariousness, Social 
Confidence, and Assertiveness within the Extraversion domain). We used these data to 
investigate (a) whether the judges’ ratings of each participant’s “current” personality agreed 
with each other, (b) if those ratings correlated with the participants’ actual personality self-
reports from 1966, (c) whether the judges agreed on their predictions of how the participants’ 
personalities would change across adulthood, and (d) if those predictions correlated with 
actual changes in the participants’ personality self-reports from 1966 to 1982. Analyses of 
the “current” personality ratings indicated that judges agreed moderately with each other, and 
with the participants’ actual personality self-reports. Analyses of the change predictions 
indicated that judges did not agree in their ratings of how the participants’ personalities would 
change across adulthood, and that these ratings did not consistently predict actual changes 
in the participants’ self-reports. Overall, these findings suggest that real personality 
differences can be accurately judged by reading relatively short life-descriptions, but that 
predicting personality changes based on such limited information may not be possible. 
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Department: 

Environmental Studies Program, Colby College, Waterville, ME 
Abstract: 

The biogeochemical dynamics along stream and river gradients have been widely studied, 
but interactions among connected lakes and streams have not. Since 2008, students and 
faculty at Colby College have been investigating total phosphorus concentrations at various 
locations in the Belgrade Lakes watershed, which is composed of seven interconnected lakes 
covering approximately 47,000 ha in Central Maine. We are using biweekly sampling to track 
the changes in total phosphorus concentrations as water flows through the watershed and to 
relate these changes to adjacent land-use and land cover patterns.  Our preliminary results 
indicate that total phosphorus levels have generally increased over the three years of 
sampling.  We have also identified phosphorus “hot spots” in locations such as the 
Serpentine (connecting East and North Ponds) and the Belgrade Stream (connecting Long 
Pond and Messalonskee Lake). In these hotspot streams, total phosphorus concentrations 
are higher than in the lakes themselves, perhaps reflecting adjacent land use patterns. 
Results of this long-term research project will contribute to understanding the interconnected 
causes of rising phosphorus levels in the Belgrade Lakes chain and the phosphorus cycling 
dynamics of other connected lake networks. 
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Abstract: 

 
The goal of this geologic study was to obtain two parallel cores, descending through nearly 4 
meters of salt marsh peat down into underlying postglacial marine sediments, in hopes of 
procuring pollen grains, along with plant and insect macrofossils.  Analysis of these will allow 
reconstruction of the changes in local vegetation over time, through qualitative and 
quantitative investigation of pollen samples.  This in turn will enable the reconstruction of 
paleoclimate of the site—the Turner Farm Archaeological Site located on North Haven Island 
in Penobscot Bay.  The Turner Farm, with its rocky shore and adjacent salt marsh, is of 
particular historical, cultural, and geologic interest due to its use as a shell midden by Paleo-
Indians starting at least 4,000 years ago.  Archaeological excavations carried out by Dr. 
Bruce Bourke in the 1970s yielded large numbers of artifacts, which will be correlated to the 
sediment and vegetation record by multiple radiocarbon dates of said cores.  Upon dating 
these peat samples it will be possible to pinpoint changes in vegetation over time and 
possibly link these to historically significant dates in human history.  This research was 
initiated in pursuit of better understanding how people—Paleo-Indians and Europeans alike—
impacted the environment through alteration of regional vegetation and marine wildlife.  
Moreover, it is desirable to probe the heated question of “man versus climate” when studying 
the metamorphosis of Earth to determine at what points in North Haven’s history the 
vegetation was altered merely by normal geologic and biologic processes and at what point 
changes, such as clear-cutting, over fishing, and the introduction of new agricultural crops, 
came at the hand of mankind.    
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Abstract: 

The testing effect refers to the fact that tests, even those without feedback, improve recall 
after a delay better than repeated study of material. One question is whether the repeated 
study condition used as a control in prior studies might not adequately reflect students’ actual 
processing strategies. Specifically, re-study likely involves a different way of processing 
compared to a first reading of material. Thus, in the present study, we compared the effect of 
testing across various encoding strategies. Participants were presented with lists of weakly 
related word pairs (e.g., horse-jumped). In the first phase, participants were instructed to 
study the pairs or to form a mental picture combining the two words. Afterwards, they were 
told to study the pairs again, or to find the similarities between the two words, or they were 
given a cued recall test (e.g., horse-???). All participants were given a final test 10 minutes 
and two days later. We expect to observe a testing advantage after a delay, and that varying 
encoding strategies will enhance retention relative to study-study. Although self-reports from 
students indicate that reviewing notes is the most popular study technique, these results 
indicate that students may benefit more from using meaningful processing strategies and 
self-testing. We are currently testing older adults, as the testing effect may be attenuated in 
older adults due to age-related memory deficits. Memory for specific events and experiences 
declines with age and leads to a weaker initial memory trace. Thus, a weaker initial trace 
leads to poorer memory on the initial test. We are hoping to demonstrate that the benefits of 
testing can also be generalized to older adults. This may allow us to determine what 
strategies are most helpful to older adults in treating potential memory loss. 
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Abstract: 

Nucleophilic aromatic substitution (SnAr) is a fundamental reaction in organic chemistry. One 
of the conditions needed for SnAr is an electron-withdrawing group (EWG) attached to a 
benzene ring, the electrophilic reactant. The EWG is used to stabilize the charge on the 
reaction intermediate. There are many known groups that have enough electron withdrawing 
capability to perform SnAr, for example, nitro, cyano, and sulfonate groups. However, 
acetylenes (triple bonded carbon atoms) have not classically been considered to be 
sufficiently electron withdrawing. Previous work by the Katz group has probed the ability of 
acetylenes to act as EWG. The Katz group has determined, primarily using oxygen 
nucleophiles such as p-cresol, that under the correct conditions (generally long reaction times 
and relatively high temperatures) acetylenes can provide sufficient electron drawing abilities to 
perform SnAr. The goal of my research is to expand on the synthetic scope of the reactions 
between 1-ethynyl 4-fluorobenzene (the electrophile) and a variety of nitrogen containing 
nucleophiles such as alkyl amines, with the objective that the nucleophiles will displace the 
fluorine on the electrophile. The resultant acetylenes are chemically significant because of the 
variety of reactions that can be performed on them providing an extremely useful way to 
construct a range of molecular architecture.  The scheme of the general reaction is shown 
below, where R is aliphatic (meaning that it is composed of carbon atoms found an open 
chain). 
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Abstract: 

Over the course of the summer my research will focus on producing an online field guide to 
the Kennebec Highlands, in the Belgrade Lakes region of Maine.  Focusing on popular hiking 
trails in the area, there are three parts to this project.  Initially, will be the development of a 
short overview of the geologic history of the area.  Secondly, I will field-check and modify 
preexisting bedrock geologic maps of the area, and finally, Google Earth applications will be 
created to show tracks and pictures of the hiking trails in the form of .kml and .kmz files.   
 
This project is exciting to me because I am exploring the Maine wilderness nearly everyday, 
putting my geologic knowledge to use.  In the process I am learning valuable tools, such as 
expanding my knowledge of Google Earth and applications such as arcGIS.  This project will 
be a user-friendly application where users can learn a little about the geology of the 
Kennebec Highlands before exploring the area. 
 
Most of my data has been collected using a Garmin Oregon 400t GPS unit to track trails and 
mark waypoints, supported by a Ricoh G700SE GPS camera for taking pictures of geologic 
interest and uploading them on topographic maps.  With this information I am able to use 
programs such as Google Earth to create a user-friendly application, making my information 
accessible to all. 
 
Currently I have collected nearly all of the data necessary to develop computer files that I 
need.  This will enable me to create a Google Earth application where the user can access 
different layers in the form of .kml and .kmz files at their will, and look at hiking trails and 
pictures of interest.  I believe this project ensures that with the technology available to 
students today, creativity becomes essential. 
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Abstract: 

This summer I am working with Paul Josephson, Professor of History, as he writes his latest 
book on the technological and environmental history of Soviet Arctic exploration. The primary 
goal of my summer research has been to examine the role such technology has played on 
facilitating cultural change among indigenous groups in the Arctic circle. To accomplish this, I 
have been locating and researching literature, art, and other pertinent primary sources from 
the Arctic countries, most notably Russia, but also Canada, Finland, Norway, Sweden, 
Greenland, and the Alaskan Province. This project has offered a perfect opportunity to study 
first-hand issues pertaining to environmental and social justice, with modern technological 
and economic forces as the primary drivers of such change.  
 
As this project is still in the preliminary phases, the majority of my research has focused on 
conducting literature searches using HOLLIS Classic and the Library of Congress. While my 
research will encompass a wide variety of Arctic regions and peoples, the bulk of Professor 
Josephson’s writing will ultimately focus on technological impacts from the Russian arctic, 
and in this respect, primary source documents written in Russian will be of greatest 
importance. As I am unfamiliar with Russian, this has forced me to come up with creative 
research methods.  
 
While much has been written on the topics of scientific exploration, indigenous rights, and the 
role of technology in shaping culture, very few sources have drawn parallels between these 
phenomena, as related to the Arctic regions and their environmental history. In this respect, 
my research aims to provide a concise, cutting-edge look at the ways in which technological 
changes in the past century have altered Arctic indigenous life. As with Josephson’s earlier 
works, this book will attempt to serve as a comprehensible look into the far-reaching, often 
unseen consequences of the technological progress that those of us in the West so pride 
ourselves on. 
 
 

 
 
 



  

 
Session ID:  

P-9  
Abstract Title:  

Amplification of Human DNA for Probing DNA Damage via Real-Time 
Polymerase Chain Reaction 

Presenting Author: Other Authors: 

Byoungwook Jang (’14) Julie T. Millard 
Department: 
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Abstract: 

We are using the polymerase chain reaction (PCR) to probe DNA damage by the cross-linkers 
diepoxybutane and epichlorohydrin in cultured human HL-60 cells. Designing appropriate 
primers is the first step in this project. Our immediate goal is to optimize reaction conditions for 
amplification at unexpressed and expressed regions of nuclear DNA, as well as mitochondrial 
DNA (mtDNA). Previous work in our lab was limited by the relatively high doses of cross-
linkers (250 mM) required for damage detection. We are therefore designing longer amplicons 
in order to detect damage at much lower levels of cross-linkers. To date, we have successfully 
optimized the amplification of a ~8.9 bp fragment of mtDNA. We are currently designing 
primers for amplification of the genes cytochrome c1 and dihydrofolate reductase.  
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Abstract: 

Species dispersing to islands face novel environmental conditions and are therefore subject 
to strong selective forces.  The seed of a flowering plant transported by chance to an oceanic 
island may have difficulty reproducing if it depends upon insects for pollination because 
islands tend to have fewer species of insects than mainland habitats, and insects that are 
present are often inefficient pollinators.  In absence of effective cross-pollination, island 
plants that are capable of setting fruit by using their own pollen could have a selective 
advantage.  The use of microsatellites, short segments of DNA composed of one to four 
base pairs repeats, will allow us to quantify the selfing rates of blue flag irises.  In order to 
detect microsatellites through the polymerase chain reaction (PCR), labeled primers that 
flank the desired repeated unit were developed.  Our primary objective is to evaluate the 
effectiveness of the ten pairs of test primers.  PCR products are visualized as peaks, using 
an ABI 3130 genetic analyzer.  The utility of the primers can be judged based upon the 
peaks produced.  The first requirement is that peaks are reproducible, as that repeated 
PCRs generate the same DNA fingerprint.  A second requirement is that peaks are 
interpretable as representing specific allelic variants.  Finally, in order to be useful as a 
genetic marker, the loci amplified must show variation among individuals.  Due to the fact 
that offspring inherit their parent’s DNA, once effective primers are identified, these 
techniques will enable us to determine the rate of selfing in blue flag irises, both in mainland 
and island populations. 
 
 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

P-11  
Abstract Title:  

Life on the Edge: Biotic and Abiotic Production of Hydrogen Production Along 
the Chemical Gradient 

Presenting Author: Other Authors: 

Carly E. Hallowell (’13) D. Whitney King 
Department: 
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Abstract: 

Leptothix is an iron oxidizing bacteria that is ubiquitous in both marine and terrestrial 
environments. Living on a chemical gradient where reduced iron comes in contact with 
oxygen, these organisms use the iron as an energy source and as a building material for 
stocks and sheaths made of iron oxide. The purpose of this research is to define the chemical 
environment in which organisms grow—specifically, the rate at which iron (II) is oxidized into 
iron (III) and the reactive oxygen species that are produced when oxygen is reduced. 
Reactive oxygen species, such as hydrogen peroxide, oxidize both iron and potentially 
carbon, which presents a possible source of simple carbon compounds for growth. An 
acridinium ester (AE)-based chemiluminescence method was optimized for the analysis of 
hydrogen peroxide measurements in high iron (II) environments. Using this analytical system, 
the hydrogen peroxide was measured at a number of fresh water seeps containing significant 
iron (II). The measurements indicate that there are unexpectedly high concentrations of 
hydrogen peroxide in these seeps suggesting that dissolved organic material in these 
samples is accelerating iron (II) oxidation by O2 and producing large fluxes of peroxide. In 
addition, elevated levels of hydrogen peroxide were observed in laboratory cultures. 
However, the concentrations in the culture experiments were only half of what was observed 
in the fresh field samples. This indicates that the hydrogen peroxide is highly dynamic and 
largely dependent on the interplay between water flow, soil iron chemistry, and the mixing of 
atmospheric oxygen into the seep flows. 
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Abstract: 

Circadian clocks provide organisms with the ability to coordinate daily rhythms in their 
behavior. These clocks are a cellular network of oscillators regulated by the interactions 
among certain cellular components. Intercellular signaling provides the individual cells means 
to synchronize, resulting in tissue with a distinct circadian period. In isolation, however, 
individual cells exhibit wide variations in oscillatory characteristics, including period and 
amplitude. It was originally proposed that the period of the tissue is approximately the mean 
of the periods of individual cells. Recent studies would then show that this is not necessarily 
the case. This finding suggests that the mechanism by which individual cells synchronize is a 
complex process deserving an in depth study. 
 
Our goal then, is to gain an understanding of how the periods of individual cells of the 
circadian clock determine the period of the clock itself. More specifically, under what 
conditions do fast or slow cells determine the tissue period. Does amplitude of individual cells 
effect the tissue period? To answer such questions, it is necessary to use methods from the 
field of computational biology. Representing the circadian clock with a mathematical model 
allows us to perform experiments which would be difficult or impossible to perform 
biologically. We consider two different circadian clock models. The first model is a system of 
differential equations describing cellular interactions. The second is an abstraction modeling 
the phase and amplitude of the clock. 
 
Preliminary results have yielded interesting and encouraging results. Using the first model we 
simulated tissue made up of different proportions of fast and slow cells. The results show that 
slow cells tend to dominate the tissue period. In addition, tissues comprising of near even 
number of fast and slow cells results in tissue which is slower than tissue comprised of all 
slow cells. We will now attempt to reproduce these results using the phase and amplitude 
model. This will allow us to verify the preliminary results and also explore the role of other 
cell characteristics, including clock amplitude. 
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Abstract: 

Stomata are present with varied density on the abaxial or lower surfaces of modern plant 
leaves. These pores facilitate the leaves uptake of CO2. Over recent decades scientists have 
observed decreases in stomatal density which have been associated with elevated 
atmospheric pCO2. Due to this response stomatal density is a potential proxy for determining 
past CO2 levels. Several studies have made observations about this correlation at the genus 
level. This research, however, is intended to address the variances in response and stomatal 
density that are found among the species of Quercus, oaks. For this study the leaves of 
twelve species of oaks were gathered from the David Arboretum in Auburn, AL. A sample 
area was then cut from each of the leaves and placed into a solution of chromic acid to 
remove the internal organic material. The abaxial and adaxial cuticles are then separated 
and the abaxial cuticles are mounted on slides. Once mounted each section of cuticle is 
observed under a microscope and the stomatal density is calculated. The gathered data 
should provide valuable insight into the relationships in stomatal densities within species of 
the same genus. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

P-14  
Abstract Title:  

Sense of Place in the Belgrade Lakes Region: The Missing Link 
Presenting Author: Other Authors: 

Erin Love (’14) James R. Fleming 
Department: 

Department of Science, Technology, and Society, Colby College, Waterville, ME 
Abstract: 

Eutrophication, the natural process of lake senescence, is a fundamental environmental 
science concept.  Cultural eutrophication involves human-driven acceleration of this aging 
process; it is the focus of several research projects in the Colby science departments and 
programs.  These studies tend to focus on the “how” of this kind of human interaction with 
the environment.  Our work has involved examining the “why” of these phenomena.  Why do 
people interact with the environment as they do?  
 
In addition to being one aspect of the interdisciplinary EPSCoR-Belgrade project, the concept 
of sense of place is the link between knowledge and action, evidence suggests.  When 
people feel invested in a place, they are more likely to devote time and energy to ensure that 
it is healthy.  
 
We have been studying sense of place literature, interviewing leaders in Belgrade 
conservation and historical groups, as well as a local artist whose work features the region, 
listening to recorded interviews with Maine authors to ascertain their senses of place, and 
transcribing and analyzing sense of place questionnaires filled out by members of the Maine 
Congress of Lake Associations (COLA) at the annual Maine COLA conference, held on June 
25th at Colby.  
 
We are now moving into the next stage of research: oral history.  We will conduct interviews 
with members of the Belgrade Lakes community.  These interviews present a unique 
opportunity to see Colby’s research efforts “from the other side.”  The EPSCoR-Belgrade 
project aims to help the people in the Belgrade Lakes region lead more sustainable lives.  
But how is this playing out in the community?  In addition to discussing sense of place and 
connection to the lakes with our interviewees, we plan to ask them about Colby’s presence 
as a resource and share the results with members of the EPSCoR team. 
 
Hopefully, the link between scientific information and citizen action will be strengthened by an 
in-depth look at sense of place in the Belgrade Lakes region.   
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P-15  
Abstract Title:  

Digital Media Processing Through High-Level Programming 
Presenting Author: Other Authors: 

Daniel A. Nelson (’12) Bruce A. Maxwell 
Department: 

Department of Computer Science, Colby College, Waterville, ME 
Abstract: 

Digital media is becoming an ever more important aspect of the entertainment industry.  
Performers use their actions on stage in conjunction with computer programs to control 
certain aspects of a performance, such as lighting and sound. This project attempts to create 
greater cohesion between the programmer and performer. We focus on adding high-level 
programming functionality to Isadora, a graphic programming environment that uses virtual 
actors to manipulate video and sound. Isadora emphasizes real time processing, and 
preservation of this was critical in our approach. To compensate for the computational 
setbacks of a high-level language, we wrote a C++ wrapper for Python and built it into an 
Isadora plug-in. This plug-in creates a virtual actor that enables introductory computer 
science students the ability to manipulate scenes by linking in simple programs written in 
Python. Additionally, we added a frontal face detection actor that can locate multiple faces 
and output their positions in a scene. This increases functionality for Isadora while giving a 
performer more control over a performance. In one possibility of the face detection actor, 
different colors of light would be aimed on a performers face. Our future work will create 
dynamic virtual actors, influenced by the inputs and outputs of a Python program. This way 
we can specify the parameters for any virtual actor within the Isadora framework. 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

P-16  
Abstract Title:  

Application of a DFB-Coated Teflon Membrane for the Direct Measurement of 
Fe(III) in Natural Water 

Presenting Author: Other Authors: 

Jackson Clark (’12), Thomas Williams (’13), Daniel 
Chiniara (’13), and Kimara Nzamubona (’14) 

Zachery Helm†*, Mark Wells†, Carl 
Tripp,† and D. Whitney King* 

Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Iron is the limiting micronutrient to primary production in the oceans.  Currently, there are no 
efficient autonomous methods of quantifying iron in seawater.  Our research builds on the 
effort to develop an iron sensor using desferroxamine-B (DFB), an iron-chelating ligand.  We 
have attached DFB to a Teflon membrane by first coupling DFB to the polyacrylic functionality 
of a block-copolymer.  The Teflon is coated with the DFB-Block-Copolymer complex through 
non-specific hydrophobic interactions between the Teflon and the hydrophobic, polystyrene 
end of the block.  We used this membrane to pre-concentrate iron for measurement using an 
ICP-OES and determined that 3 nmoles of iron must be loaded onto the membrane for 
accurate detection by ICP.  Future work will aim to use UV visible spectroscopy to directly 
quantify the amount of complexed Fe(III)-DFB on the membrane and to lower Fe(III) detection 
limit by using the analytically-more sensitive visible absorbance of the metal complex. 
 
 
 
 
 
 
 
 
 
 
*Department of Chemistry, Colby College 
†University of Maine, Orono  
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P-17  
Abstract Title:  

Modeling Ligand Exchange Kinetics of Fe(III) to DFB 

Presenting Author: Other Authors: 

Jackson Clark (’12), Thomas Williams (’13), Daniel 
Chiniara (’13), and Kimara Nzamubona (’14) 

Zachery Helm†*, Mark Wells†, Carl 
Tripp,† and D. Whitney King* 

Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Iron is the limiting micronutrient to primary production in the oceans.  Currently, there are no 
efficient autonomous methods of quantifying iron in seawater.  Our research builds on the 
effort to develop an iron sensor using desferroxamine-B (DFB), an iron-chelating ligand. We 
used batch experiments to determine the rate at which iron binds to DFB as a function of iron 
coordination.  Solutions containing the strong Fe(III) chelator EDTA blocked complexation, 
while the small bidentate ligand oxalate rapidly exchanged Fe(III) to DFB.  From 
thermodynamic models of Fe(III) ligand coordination and ligand exchange rates, we predicted 
the optimal experimental conditions for Fe(III) binding by DFB in pure water and seawater.  
This work provides a rational approach for optimizing sensor performance for DFB-based 
Fe(III) sensors. 
 
 
 
 
 
 
 
 
 
 
 
 
*Department of Chemistry, Colby College 
†University of Maine, Orono 
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P-18  
Abstract Title:  

The Effect of Temperature on the Differential Growth of Two Isolates of the 
Pathogenic Fungus Batrachochytrium dendrobatidis 

Presenting Author: Other Authors: 

Elizabeth M. Hughes (’13) Catherine R. Bevier 
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

Chytridiomycosis is an emerging infectious disease in amphibians, caused by the fungus 
Batrachochytrium dendrobatidis (Bd). This fungal pathogen infects the keratinized skin of 
amphibians and is often lethal. Bd is likely to be rapidly evolving and hundreds of independent 
strains of Bd have been isolated from various amphibian hosts. The increasing prevalence of 
this fungus is thought to have contributed to the decline in amphibian populations both across 
the US and worldwide. The lifecycle of all populations of Bd have three stages: the first is the 
motile aquatic juvenile zoospore stage, the second is the sessile reproductive phase in which 
the zoospore develops into a zoosporangia, and the third is the grouping of zoosporangia into 
thalli. The focus of this study is to determine if different strains of Bd exhibit differential growth 
patterns. Two strains of Bd, JEL423, isolated from a tree frog in Panama, and JEL258, 
isolated from a woodfrog in Maine, were cultured at 4, 18, 23, 35 and 40°C and with varying 
starting concentrations of zoospores for five days. Images of each culture from each day were 
analyzed using Microvea, a program that quantifies zoospore and zoosporangia area. Initial 
results support the hypothesis that strains of Bd grow differently, as the JEL423 strain tends 
to produce more zoospores and zoosporangia than the JEL258 strain, especially at optimal 
temperatures (18 and 23°C). This observed differential growth may help explain why some 
amphibian populations are more greatly affected by chytridiomycosis, and may help predict 
where more virulent outbreaks will occur as amphibian preservation efforts continue. 
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P-19  
Abstract Title:  

“Lighting up” the Different Types of Cell Death Caused by an Anti-Cancer Drug 

Presenting Author: Other Authors: 

Emily V. Sher (’13) Cassandra Coleman (’11) and Kevin P. Rice 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Recent statistics show that up to half of the population of the United States is predicted to 
develop cancer at some point in time.  A number of different strategies, including 
chemotherapy, have developed to fight this disease.  Chemotherapy drugs can work in 
several different ways, but the typical endpoint is to cause death of the cancerous cells.  
There are two main types of cell death, necrosis and apoptosis.  Necrosis is a messy cell 
death that often adversely affects surrounding cells. Apoptosis is a programmed cell death, 
akin to cellular suicide, and is considered to be a cleaner death, as cellular components can 
be scavenged and recycled.  This study examines cell death caused by the experimental 
anticancer drug Laromustine. Using an instrument called a flow cytometer, which can 
differentiate between apoptotic and necrotic cells using certain molecular tags, we report 
significant apoptosis in cultured human leukemia cells.  These tags use fluorescence, which 
is the emission of light caused by laser excitation.  The flow cytometer is able to capture this 
phenomenon for each cell in a population of thousands. We also report increased activity of 
enzymes, known as caspases, which are strongly associated with apoptosis.  These 
measurements were taken using luminescence.    When the cells are mixed with a molecule 
that reacts with caspases, light is released as part of the chemical reaction.  The amount of 
light can be quantified and reflects the amount of active caspases.   These data could affect 
the clinical usage of Laromustine and may also influence the design of future 
chemotherapeutic agents.   
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P-20  
Abstract Title:  

Investigating and Comparing Various Factors of Competing Peers for the 
Advancement of the College 

Presenting Author: Other Authors: 

Peter Zhang (’14) Douglas C. Terp and Cora Clukey 
Department: 

Institutional Research, Colby College, Waterville, ME 
Abstract: 

This research uses several data fields from the Common Data Set (CDS) and the Integrated 
Postsecondary Education Data System (IPEDS) filled out by the institutions in the New 
England Small College Athletic Conference (NESCAC).  By tracing the variations of the 
Enrollment, Admissions, Financial Aid, Faculty/Staff and Financial data throughout a five 
year period, the research uses charts and graphs to track fluctuations in the past. The 
researchers then make explanations and predictions of future trends based on the collected 
facts. The results of this research will be considered by the College administration while 
revising the College’s strategic plan.   
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P-21  
Abstract Title:  

Characterization of Mutant CHMP2B-Mediated Toxicity in a Drosophila Eye 
Model of Frontotemporal Dementia 

Presenting Author: Other Authors: 

Gabriel B. Lerner (’12) Laura K. Duff (’13) and S. Tariq Ahmad 
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

Frontotemporal Dementia (FTD) is a neurodegenerative condition characterized by 
deterioration of the frontal and/or temporal lobes of the brain. It is the second most common 
form of early-onset dementia after Alzheimers disease. A hereditary form of FTD has been 
linked to a mutation in the CHMP2B gene. This mutation, CHMP2Bintron5, results in truncation 
at the carboxyl terminal of the protein, from 213 to 178 amino acids. CHMP2B is involved in 
the biogenesis of multivesicular bodies (MVB). Such MVBs are involved in the regulation of 
trans-membrane proteins via the endosomal-lysosomal pathway.  
We investigated the effects of this mutation utilizing a model of retinal degeneration in 
Drosophila, via the UAS-Gal4 expression system. This system allows for spatial and 
temporal control of transgene expression. We selected three different Gal4 drivers (eyeless, 
GMR, and Rh1) to express human CHMP2Bintron5 at various stages of eye development. Our 
previous research has shown distinct phenotypes result from each driver.  
We hypothesize that these phenotypes are indicative of different levels of retinal 
degeneration. We are testing the relationship between CHMP2Bintron5 protein levels and 
different eye phenotypes, using endogenous rhodopsin levels as a proxy for retinal 
degeneration. We determined the protein levels of CHMP2Bintron5 driven by each GAL4 strain 
at larva, pupa, and adult stages of fly development.  
Preliminary results show that all three drivers are more strongly expressed in the adult stage. 
GMR-GAL4 adults had the highest expression of CHMP2Bintron5 followed by eyeless-GAL4 
and Rh1-GAL4. Furthermore, CHMP2Bintron5 levels are inversely proportional to rhodopsin 
levels. Accordingly, GMR-CHMP2Bintron5 flies had the lowest rhodopsin levels while eyeless-
CHMP2Bintron5 and Rh1-CHMP2Bintron5 had comparably high levels. This suggests that of the 
three GAL4 drivers, GMR mediated CHMP2Bintron5 expression causes the most severe retinal 
degeneration. 
We are also developing a protocol to isolate neurons from both wildtype and CHMP2Bintron5 
flies to compare their growth and survival properties. Our study will contribute towards the 
understanding of CHMP2Bintron5-mediated toxicity, which provides useful pathological 
information about FTD.  
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P-22  
Abstract Title:  
Birds of a Feather Flock Together: Younger and Older Adults Categorization of Visual 

Stimuli 
Presenting Author: Other Authors: 

Ian Leitch (‘14) Shaquan Huntt (’13), Jennifer H. Coane, and Martha 
Arterberry 

Department: 

Department of Psychology, Colby College, Waterville, ME 
Abstract: 

In this experiment, researchers attempted to understand the way younger (18 to 22 
years) and older (60 to 80 years) adults categorize visual stimuli and what key 
features of the visual stimulus are most important to the participant in the process of 
categorization. Participants studied 24 bird images and were asked to remember them 
for a later memory test.  In the memory test, participants judged 48 images as “old” or 
“new.” Some of the new images were from the same bird families shown in the study 
phase.  Overall, younger and older adults were equally accurate in their recognition of 
the old birds, 74% and 80%, respectively. There appears to be no significant 
difference in the percentage of times older and younger adults identified a new bird 
from an old family, but participants were more likely to do so with new birds from a 
large category than a small category. Throughout the procedure, participant’s eye 
movements were monitored through use of an eye tracker, allowing for accurate 
mapping of where the eye was focused the longest and how these areas allowed the 
participant to categorize and remember the stimulus during the memory test.  Eye 
tracking data, including fixation, location, and duration, will be examined to understand 
participants’ scanning strategies and how these strategies predict category learning. 
This research may help us to understand better the process of categorization and how 
specific areas of visual stimuli aid in categorization. 
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P-23  
Abstract Title:  

Formation of Oxacalixarenes Using Acetylenes as Electron-Withdrawing 
Groups 

Presenting Author: Other Authors: 

Stefan P. Davatz (’13) Jay W. Wackerly, Mengfei Zhang (’11), and Jeffrey L. Katz 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Oxacalixarenes are cyclic structures containing an even number of benzene rings, most 
commonly four linked through oxygen bonds. Oxacalix[4]arenes have an interesting three 
dimensional structure, with two of the benzene rings aligning parallel to each other, which 
could allow them to form molecular tweezers. Having acetylenes on these benzene rings 
would greatly increase the variety of molecules they can trap, as carbon-carbon triple bonds 
are versatile. The Katz group has already synthesized the starting materials for such an 
oxacalix[4]arene, and I am trying to repeat these steps, and form the oxacalix[4]arene. So far 
I have created a large amount of 1,3-dibromo-4,6-difluorobenzene, so that I can continue to 
synthesize further intermediates before the oxacalixarenes. I am currently working on the 
synthesis of 1,3-difluoro-4,6-di(phenylethynyl)benzene from 1,3-dibromo-4,6-difluorobenzene 
and phenyl acetylene over a palladium catalyst, which can later be used for the ring 
formation. The former members of the Katz group achieved an 88% yield, which I hope to 
reproduce. 
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P-24  
Abstract Title:  
Common Core Standards for Secondary English/Language Arts: Opportunities 

for Teaching Social Justice? 
Presenting Author: Other Authors: 

Indigo Dow (’13) Karen Kusiak 
Department: 

Education Program, Colby College, Waterville, ME 
Abstract: 

This project examines the Common Core Standards for Secondary English/Language Arts 
education and considers how these standards support the Colby College Education 
Program’s conceptual framework of teaching for social justice. The goals of the project are to 
compile the reading, writing, and other communication standards in the Common Core 
curriculum and to locate and evaluate teaching resources that may be used to meet the 
Common Core standards as well as address the important theme of social justice. Maine, 
along with many states in the U.S., has adopted the Common Core Standards. I, as a 
resident and taxpayer in Maine, am interested in seeing issues of social justice included in the 
teaching of the “new” core standards for Secondary English/Language Arts. As students and 
members of the Colby community, you may be interested in what is going on in Maine’s state 
education and curriculum. Also as students you maybe interested in teaching in this state or 
in other states that have adopted these new standards. I am using interesting resources 
provided by the Colby Library databases as well as teaching materials provided by 
organizations such as the National Council of Teachers of English.  This project helps 
introduce students in the Education Program and the entire Colby community to the new set 
of core standards for English and Language Arts at the secondary school level. In addition, 
the project will provide helpful resources for students and teachers alike to use. 
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P-25  
Abstract Title:  

Effects of Neurotransmitters on the Heart Rate of the Crustacean Daphnia pulex 

Presenting Author: Other Authors: 

Ebunoluwa Benjamin (’14), Shamika Murray (’14), Frances Onyilagha 
(’14), Kalu Kalu (’14), Randy Person (’14), and Alaba Sotayo (’14) Andrea Tilden 

Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

The goal of this study is to determine the effects that neurotransmitters have on the heart rate 
of Daphnia. Daphnia serve as an important model organism because it is the first crustacean 
whose genome has been fully sequenced. Because of the number of shared genes between 
Daphnia and humans, research on this species may offer insight on health issues that affect 
humans. Also, Daphnia are an ecological indicator and are very useful for monitoring 
environmental conditions. Furthermore, their transparent structures and readily-identified 
neuroanatomy make them ideal for physiological and immunofluoresence study. In this study, 
Daphnia hearts were monitored at various temperatures, which allowed the heart rates to 
decrease to a readily measurable rate. We tested the responsiveness of the Daphnia cardiac 
system to neurotransmitters, agonists, and antagonists. 
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P-26  
Abstract Title:  

Patterns of Zebrafish Kidney Phagocyte Respiratory Burst Response 

Presenting Author: Other Authors: 

Travis E. Wright (’12) and Jared S. Supple (’13) Lynn Hannum 
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

The innate immune system provides the first line of defense against pathogens, including 
bacteria.  Among the mechanisms that protect animals from infection are the bactericidal 
actions of phagocytic white blood cells. After phagocytosing (engulfing) bacteria, 
macrophages and neutrophils produce reactive oxygen species (ROS), including superoxide 
anion and hydrogen peroxide, to lyse the internalized pathogens. This process of ROS 
production is known as respiratory burst. The magnitude and kinetics of ROS production can 
be measured using an in vitro respiratory burst assay.  Previous work in our laboratory has 
shown that phagocytic activity of zebrafish leukocytes varies by time of day.  Because it was 
not possible at that time to detect ROS production in response to bacteria, we do not know if 
such rhythms exist for respiratory burst activity, and thus aimed to investigate this 
phenomenon.  We first optimized our protocol using commercially available killed 
Staphylococcus aureus.  After determining optimal bacteria to phagocyte ratios, we have now 
moved to using live bacteria in the respiratory burst assay.  We will now be exposing 
zebrafish phagocytes to both live and heat-killed S. aureus (Gram +) and Escherichia coli 
(Gram -), observing stimulation indices (the fold-increase in ROS production) throughout 24-
hour periods, taking readings at four-hour intervals. 
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Abstract Title:  

Rearrangement of β-Acetoxycarbene 
Presenting Author: Other Authors: 

James B. Shaum (’13) Anna L. Heath and Dasan M. Thamattoor 

Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

We previously showed that β-acetoxycarbene (2), formed by photolysis of the 
cyclopropaphenantherene-based precursor 1, affords vinyl acetate (3) as the only product 
isomeric with 1 (Scheme 1). The formation of vinyl acetate raises interesting mechanistic 
questions, and three different pathways were considered (Figure 1). An obvious route to 3 is 
via the 1,2-H shift (red), but it is also possible to get 3 by shifting the β-acetoxy group, either 
directly via the alkyl oxygen (blue), or through a five-membered cyclic process involving the 
carbonyl oxygen (green). This project describes our effort to determine the mechanism of this 
rearrangement by using 2H and 18O labeled precursors. 

 
 

 
Scheme 1. Photolysis of precursor 1 to β -acetoxycarbene 2, which rearranges to 3. 

 
Figure 1. Three different mechanisms for formation of vinyl acetate from β -acetoxycarbene. 
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P-28  
Abstract Title:  
Teaching an Old Rat New Tricks: Role of Adult Supplementation of Choline on 

Spatial Memory 
Presenting Author: Other Authors: 

John Gardner (’12) and Kathryn Palano (’12) Melissa Glenn 
Department: 

Department of Psychology, Colby College, Waterville, ME 
Abstract: 

Choline, a vital amine present in a variety of foods including beef liver, eggs, and broccoli, 
has essential metabolic functions within the human body. It is the precursor to acetylcholine, 
the most abundant neurotransmitter, and regulates gene expression through a variety of 
mechanisms. Levels of choline in the diet are critical during brain development, and rats 
treated with prenatal choline supplementation, when compared to prenatally choline sufficient 
and deficient rats, show a marked increase in neurogenesis, the birth of new neurons. This 
early life treatment also enhances memory and attention in adult rats and leads to striking 
neuroprotection against age-related cognitive decline, psychological disorders like 
depression and schizophrenia, and brain injuries. Despite the voluminous literature on this 
nutrient, the effects of choline supplementation administered solely in adulthood on cognition 
and emotional behavior has received little attention. In addition, many of the beneficial effects 
of choline supplementation are purported to arise via actions on the hippocampus, but this 
assumption rests largely on correlative studies. Thus, in addition to assessing the effects of 
choline supplementation in adult rats on memory and emotion, we also plan to directly 
evaluate the hypotheses that any benefits we observe are due to actions on the 
hippocampus. To do this, adult rats were fed a specially formulated diet containing either a 
sufficient amount of choline, standardized by the American Institute of Nutrition, or 4.5 times 
that amount in a choline-supplemented diet. After two months on the diets, we began testing 
the rats’ memory and emotion. We are currently investigating the extent of choline’s impact 
on the hippocampus by giving low doses of a potent, cognitive-disrupting drug and then 
lesioning the hippocampus and retesting rats’ behavior. Understanding choline’s role as a 
neuroprotective agent in adulthood will allow for new avenues of promoting cognitive 
longevity and mental health. 
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Abstract Title:  

Benefits of Dam Removal: An Economic Analysis of Penobscot River Alewives 

Presenting Author: Other Authors: 

Tendai Mutunhire (’12), Wyke Bazirake (’12), and 
Patricia Le (’11) 

Lenny Reich, Philip Nyhus, Tom 
Rumpf,* and Josh Royte* 

Department: 

Department of Science, Technology and Society, Colby College, Waterville, ME 
Abstract: 

The Penobscot River in northern Maine is a primary source of alewives as lobster bait for 
Maine’s lobster fishery; the largest lobster fishery in North America. The existence of multiple 
dams such as the Veazie and Howland dams along the river has traditionally restricted the 
spawning habitat available to alewives, salmon and other fish. In recent years, however, 
plans by the Nature Conservancy and the Penobscot River Trust have accelerated to remove 
these dams and boost fish populations.  
 
Our summer research project approaches the dam removal work on the Penobscot from an 
economic value perspective. While there are multiple benefits to the economy along the 
Penobscot watershed from removal of dams, such as construction jobs creation, we are 
focusing specifically on the benefits from a potential boost in the population of alewives.  
 
The impact of increased alewife runs could be enormous for Maine’s lobster industry. The 
economic impact of increased alewife runs represents a great benefit to Maine’s lobster 
industry and the state as a whole. Additionally, increased revenue from tourist activities post 
dam removal and other multiplier effects suggest that the entire state will benefit from the 
work on the Penobscot River Restoration Project. 
 
We are approaching this project from a statistical model of fish populations and projections 
after dam removal. We will then correlate this data with prices and analyze the economic 
value added to the alewife runs by this project. We will also cast the alewives data in the 
scope of a broader cost benefit study that includes other species such as salmon. 
 
Our work to date includes data on alewife runs from the 1950s and price information, as well 
as various alewife studies we have reviewed as reference in the course of formulating this 
current study. 
 
 
* From the Nature Conservancy 
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P-30  
Abstract Title:  

Interaction Between Mating Types and Elevation in Self-Compatible Plants of 
Witheringia solanacea in Monteverde, Costa Rica 

Presenting Author: Other Authors: 

Jennifer R. Hale (’13) Judy L. Stone 
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

The most common evolutionary transition in flowering plants is the transition between 
obligate outcrossing, enforced by self-incompatibility, and self-fertilization.  Self-
incompatibility is a genetically based biochemical response that allows individuals to 
recognize and reject their own pollen.  A loss-of-function mutation in a gene controlling this 
biochemical pathway will permit previously self-incompatible (SI) plants to produce seeds 
through self-fertilization.  We are interested in the ecological context that might permit such a 
mutation to spread.  We hypothesize that environments with fewer pollinators, such as on 
mountaintops, will favor the evolution of self-compatibility.  We have created replicated 
gardens of a tropical shrub, Witheringia solanacea, containing both SI and self-compatible 
(SC) individuals, across a steep elevation gradient in Monteverde, Costa Rica.  Seeds from 
these gardens have been grown up in the Colby College Greenhouse.  DNA genotyping of 
seedlings from SC plants will allow us to see whether self-fertilization rates increase at high 
elevations.  We are extracting DNA from seedling leaf tissue and using Polymerase Chain 
Reaction (PCR) to amplify 13 microsatellite loci.  Microsatellites, also known as Simple 
Sequence Repeats (SSRs), are regions of DNA where di-, tri-, or tetra-nucleotide sequences 
are repeated.  The number of repeats is highly variable; thus, these regions make excellent 
genetic markers to detect variability among individuals within a species.  PCR products 
labeled with fluorescent tags are run through a capillary on an ABI 3130 genetic analyzer, 
and the length, in base pairs, of the fragment is recorded.  We can compare genotypes of 
offspring with parents to detect outcross fertilization events, and therefore estimate the rate 
of self-fertilization.  Given that self-fertilization would provide W. solanacea with reproductive 
assurance in an ecological niche where pollinators are scarce, we expect to see greater 
selfing rates in the seedlings from higher altitudes. 
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P-31  
Abstract Title:  

Synthesis of 3,6-dibromo-2,7-dichloro-1,8-napthyridine 

Presenting Author: Other Authors: 

Thando Dlamini (’13)  Kwadwo Opoku- Nsiah (’11) and Jeffrey L. Katz 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Naphthyridines are a group of compounds that have two fused aromatic six-membered-rings 
containing two nitrogen atoms. These compounds have a wide range of chemical 
applications, mostly due to their large size as well as the possibility of having four different 
reaction sites. Naphthyridines can be used in host-guest chemistry and can also be used as 
building blocks in the synthesis of molecular tweezers.  

 
The reaction of 2,6-diaminopyridine (1) with malic acid in concentrated sulfuric acid results in 
annulation to form 2-amino-7-hydroxy-1,8-naphthyridine (2) via an amide formation followed 
by a Friedel-Crafts alkylation. Compound 2 was hydrolysed using sodium nitrite in 
concentrated sulfuric acid to form 2,7-dihydroxy-1,8-naphthyridine (3).  Compound 3 was 
brominated using N-bromosuccinimide in dimethylformanide to form 3,6-dibromo-2,7-
dihydroxy-1,8-napthyridine (4).  

 
Compound 4 was chlorinated using phosphorus pentachloride in phosphorus oxychloride to 
give our desired product 3,6-dibromo-2,7-dichlorinated-1,8-naphthyridine (5), a compound 
that has not been well studied. Our goal is to greatly increase the yield of the reaction and to 
characterize the physical and chemical properties of compound 5. Once characterized this 
compound will be used to make calixarenes. 
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William Supple (’12)  

Molly Susla (’13), Peter Smithy (’12), Sylvia Doyle (’12), 
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Catherine R. Bevier 
Department: 

Environmental Studies Program, Colby College, Waterville, ME 
Abstract: 

The shoreline of the Belgrade Lakes is very important ecologically because it provides habitat 
for a diversity of plant and animal species. Several of these species are known indicator 
species whose presence and abundance can be used to assess shoreline quality. This study 
will compare 16 developed and undeveloped sites along the shoreline of Great Pond through 
determining the abundance of a variety of macrophytes, benthic macroinvertebrates and fish 
species. We will also sample adult damselflies whose abundance is closely tied to the 
presence of aquatic vegetation.  Our protocol for quantifying biodiversity is based on the 
protocol developed by Merrel et al. in their study in the Northern Forest of Vermont and Butler 
and deMaynadier in their study in southern and central Maine. We predict that undeveloped 
sites will have greater biodiversity and therefore will be more ecologically healthy than 
developed sites. The results of this study will contribute to our understanding of how 
development impacts the ecological health of riparian and littoral zones.  
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Josef Broder (’13) Anna Caron (’13) and Jennifer H. Coane 
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Department of Psychology, Colby College, Waterville, ME 
Abstract: 

Processing information for its relevance to survival has been shown to improve memory, 
possibly by capitalizing on the fact that memory systems likely evolved to enhance an 
organism’s survival. To examine whether survival relevance influenced learning of novel 
categories, 60 plantlike stimuli were developed and placed into two arbitrarily developed 
categories which were matched on familiarity and pre-judged edibility.  Thus, participants had 
to learn which stimulus belonged to which category through trial, error, and memorization.   
Participants were instructed to categorize the stimuli as A or B, edible or inedible, or survival-
related edible or inedible, in which they imagined being stranded in foreign grasslands 
without any survival materials. Participants were given feedback to learn to correctly classify 
each stimulus. Participants were significantly worse at categorizing with the A/B categories 
than categorizing into the other two categories, suggesting that this more basic labeling was 
harder to learn or that edibility alone entails survival relevance. The current study was 
designed to explore these possibilities.  A fourth condition was added in which participants 
imagine themselves as scientists studying in a foreign land and determining which stimuli 
would be native to the area and which would not.  We expect to find that the participants with 
the A/B categorization will learn the stimulus classification less quickly than those with the 
survival scenario and the edible/inedible categorizations, with the native/non-native 
categorizations in the middle. These results would suggest that an increase in processing 
depth leads to better learning, since native/non-native is a more complex distinction than 
A/B.  Also the survival relevant conditions would lead to the deepest processing and the best 
results.  These results would help to improve understanding of the mechanisms behind 
learning and shed insight into our ancestors learned to navigate our environment. 
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Miles de Klerk (’13) David M. Freidenreich 
Department: 

Department of American Studies, Colby College, Waterville, ME 
Abstract: 

The goal this project is to explore the history of the Lebanese in Waterville, Maine, during the 
twentieth century.  Paying special attention to specific themes such as preservation of the 
ethnic identity, the process of Americanization and interactions with non-Arabs.  In addition to 
exploring these themes, the project will also look into how the experiences of Lebanese 
Americans in Waterville compare with the experiences of other local ethnic groups, such as 
Jews and Franco-Americans.  One of the valuable aspects of studies like this is that they 
make it easy for scholars to make such connections between communities. This type of work 
is essential because it allows scholars to find trends in American culture, analyze the 
significance of these trends and make conclusions about small communities that have never 
before been explored by researchers. 

 
An important aspect of this research is exploring census data, which offers researchers a 
snapshot view of important aspects of Lebanese life, such as economic status, location of 
residence and family size.  The majority of the project’s research will take the form of oral 
history interviews. 

 
In addition to assisting scholarly work, studies like this give communities a chance to reflect 
on and discover their own history, while sharing their stories and experiences with a larger 
audience.  Projects of this nature also help institutions to improve and solidify relationships 
with the people in the community in which they exist. 
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Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

One of the most commonly used forms of renewable energy is woody biomass, which 
contains significant amount of lignin and cellulose, an abundant source of renewable carbon. 
Biofuels derived from biomass could potentially be converted into renewable fossil fuels, 
which could replace conventional fossil fuel energy sources. Woody biomass can be 
thermochemically converted into liquids, called pyrolisis oils. Catalytic hydroprocessing of 
pyrolisis oils involves the chemical transformation of pyrolisis oil into value-added products 
such as liquid fuels. Metal loaded mesoporous ceramic thin films are proposed for this 
catalytic process. Ceramic supports are used to both increase the surface area of the metal 
catalyst and reduce the quantity of the metal catalyst necessary for the conversion. 
Mesoporous thin films can also facilitate size selective catalysis forming higher value 
chemicals and fuels. With the use of mesoporous thin films, it is important to know whether 
the pores are accessible to the reactant and whether adsorption into the pores is reversible. 
The goal of my project is to determine the kinetics of adsorption and desorption from the 
quartz crystals coated with mesoporous silica thin films, using a quartz crystal microbalance 
(QCM) and FT-IR. Thus far, my findings have shown that the use of a polarizer in FT-IR 
enhances the spectra and provides more accurate data.    
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Abstract: 

Olfaction and vision are two of the most critical, and therefore most studied, sensory 
systems. Both play key roles in determining animal behavior; however, it has yet to be 
established whether light or odor cues are more influential. Previous research using 
Drosophila has shown that fly larvae prefer dark over light environments but abandon the 
dark in order to access attractive foods present in light. Other studies, focusing on olfactory 
saturation, have tested the behavioral effects of pre-exposing larvae to an odor and then 
observed their movement in relation to the same odor or a novel odor. While the larvae 
displayed reduced response to the pre-exposure odor due to habituation, their response 
towards the novel odor was not impaired.  
 
In this study, we are testing the effect of odor habituation on larvae’s preference for food 
located in light over their preference for dark. We are using the attractive odor Isoamyl 
acetate (IA) to mimic the presence of food. We are currently pre-exposing larvae to 
concentrations of IA between 0.00015 M and 1.0 M for 4, 6, and 8 minutes, and then 
observing their ability to detect IA or a novel odor, Ethyl acetate (EA). Once these 
parameters are established, we will test the larvae’s phototactic responses while continuing 
to vary the time and concentration of the pre-exposure odor. This will determine if saturation 
modulates the olfactory dominance observed in trials using light regions that contain food. By 
further developing the relationship between these two sensory systems, we aim to broaden 
our understanding of how Drosophila, and other organisms, interact with their environment. 
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Lea N. Korsmeyer (’13) Allison J. Bolger (’13), Robert E. Nelson, and Bruce F. Rueger 
Department: 

Department of Geology, Colby College, Waterville, ME 
Abstract: 

The Turner Farm site lies on the southern coast of North Haven Island, Maine. At one edge 
of the site, there lies a brackish water marsh. Study of the site tells the complete story of 
deglaciation, vegetative colonization, introduction of the Paleo-Indians, European settlement, 
and environmental change to the present. This comprises all of the environmental changes 
for approximately the last 13,000 years. Extensive research has been done on the human 
settlements in the area in the 1970s, but study into the environmental change is lacking. To 
reach a greater understanding of how the climate has changed over time, peat cores were 
taken in the marsh in summer 2010 and summer 2011 down to the post-glacial clay, the 
Presumpscot Formation. The 2010 cores have been sampled for pollen and plant and insect 
macrofossils. The pollen will give a vegetative history of the wind-pollinated plants of the 
area. The plant and insect macrofossils will provide data on the plants and insects that lived 
at the site during different environmental periods. Combined, the pollen and macrofossils will 
give a picture of the climate and the organisms that were able to survive and flourish there. 
Integrating this research with the previous archeological research will yield possible affects 
that the Paleo-Indians had on the environment in Coastal Maine. This research will 
potentially yield a complete environmental history for post-glacial coastal Maine. 
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Department of Computer Science, Colby College, Waterville, ME 
Abstract: 

Our goal is to develop an autonomous robot capable of successfully navigating the Colby 
Museum of Art so that visitors in other locations can explore the Art Museum and other 
museum-like buildings using a robotic avatar.  
 
The current system enables a user to remotely control a robot equipped with sonar and laser 
sensors and a high definition video camera. The iPad user interface provides fine control of 
the robot using swipes and touches. 
 
In collaboration with the University of Washington at St. Louis, we published a paper at IROS 
2011 on adaptive video compression using data gathered with this system. The real-time 
video feed directly depends on the robot’s odometry – moving robots submit lower quality 
video, whereas stopped robots submit high quality video. User testing indicates that this 
significantly reduces bandwidth while allowing a more responsive and controllable robot 
interface without measurably interfering with the given tasks. 
 
This summer, we improved the robot by adding two-way sound between the robot and the 
iPad interface. We also plan to add image recognition so that users looking at a painting can 
automatically pull up information about that painting without tediously browsing through a list. 
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Abstract: 

We are comparing the differences in shoreline development to selected indicators of health of 
the littoral and riparian zones of the Belgrade Lakes. The objective of our research is to 
determine the difference in health of the littoral and riparian zones of developed and 
undeveloped sites through looking at the substrate composition underwater and the buffer 
composition on land. Our methods consist of using the quadrat method to quantify 
composition through percentage. We are performing our surveys on sixteen sites around 
Great Pond, which we selected, pairing adjacent developed and undeveloped sites together. 
We based our procedures off a study done by Merrell et al. (2009) in the Northern Forest of 
Vermont. This research group compared developed and undeveloped sites on lakes in VT 
looking for the same health indicators as we hope to do. This study will allow us to determine 
just how much of an impact developed sites have on the health of the littoral and riparian 
zones around Great Pond. 
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Abstract: 

The synthesis of calixarenes has applications in both the pharmaceutical and industrial fields. 
Characteristics of calixarenes may include hydrophobic (water repellant) cavities and enzyme mimicry 
which hold potential to probe biological tribulations like cancer through pharmaceuticals. Additional 
use in nanotechnology allows for visualization and analysis of chemicals in industry.  
 
The purpose of my research this summer was to synthesize oxacalix[4]arenes. These macrocycles 
consist of four aromatic units bonded together by oxygen. My oxacalix[4]arenes were synthesized 
through a combination of difluorodinitrobenzene and orcinol in DMSO solvent and cesium carbonate 
base. Hydrogenation of the nitro groups (NO2) on this product using hydrogen gas and catalyzed by 
palladium metal transformed nitro groups into amine groups (NH2). The resultant amine groups on the 
macrocycle allow for further chemical augmentation to the calixarenes.  
 
Furthermore, my research includes the synthesis of dicalixarenes. Dicalixarenes are essentially two 
calixarenes attached by a tetrahydrobenzene ring. The reaction involved a triaryl subunit synthesized 
in a reaction involving diaminobenzoate and difluorodinitrobenzene in DMSO and 
diisopropylethylamine as the base. In a bomb reactor,  dihydroxybenzoquinones with two double-
bonded oxygen atom sites is hydrogenated to form two hydroxy (OH) groups in its place. The 
unstable hydrogenated dihydroxybenzoquinone is then kept in an air-free environment maintained by 
argon (an unreactive gas) while the trimer is added and mixed at 60°C for two hours. The resulting 
product has the potential to be used as molecular “tweezers” (molecules which capture smaller 
molecules inside of them). 
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Abstract: 

LakeSmart is a Maine Department of Environmental Protection program designed to 
encourage residents within Maine’s watersheds to adopt ‘lake-friendly’ practices.  These best 
management practices (BMPs) focus on reducing run-off and erosion, specifically on 
developed shorefront properties, that can contribute to increased nutrient loading and lower 
water quality.  Watershed residents who participate in the program have the opportunity to 
have a trained LakeSmart screener evaluate four designated aspects of their property. The 
screeners identify areas for improvement and direct the owner to technical resources, 
including certified LakeSmart contractors, landscapers, and BRCA members.  Fortunately, 
many BMPs, including the use of erosion control mulch, increased natural vegetative growth, 
properly managed foot traffic, and reductions in the use of pesticides and fertilizers, do not 
require much technical assistance and have been shown to significantly reduce erosion.  A 
resident whose property is officially evaluated and qualifies in all four categories is eligible for 
a coveted LakeSmart Award. 
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Abstract: 

Identifying risk factors of depression among young people is of critical importance.  
Dysfunctional cognitions, including perfectionistic standards, and disordered personality 
characteristics have been examined as potential vulnerabilities to depression. Both self-
critical perfectionism and personality symptoms influence actual and perceived daily stress, 
coping, and social support, which, in turn, predict depressive symptoms. The goal of this 
study is to examine whether dysfunctional cognitions or personality symptoms were stronger 
predictors of depressive symptoms in young. A non-clinical sample of 81 participants, 
ranging in age from 18-24 (M = 19.7, SD = 1.53), completed the Beck Depression Inventory 
(BDI), Dysfunctional Attitudes Scale (DAS), and Personality Disorders Questionnaire-IV 
(PDQ-IV). Initial results indicated that dysfunctional cognitions of perfectionism predicted 
higher levels of depression (p<.001). However, when personality disorder symptoms were 
included in a multiple regression analysis, only personality symptoms remained a significant 
predictor of depression severity (p<.001). While these findings indicate that perfectionism is 
associated with depression, it is evident that personality symptoms are a stronger predictor 
of depressive symptoms in young adults.  
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Abstract: 

In the first few days of June 1944, the allied meteorologists located a break in the storm that 
had delayed the invasion of Normandy large enough to allow allied troops to take the beach. 
The German meteorologists did not anticipate the clear the weather and thus were caught off 
guard, resulting in an allied victory. Born from this success was the modern age of American 
meteorology. Harry Wexler (1911-1962) was one of the most influential men in American 
meteorology through his role in the Weather Bureau, first as an assistant scientist and then 
later as Chief of Scientific Services. Trained through the European model, Wexler was able 
to bring modern techniques to the Weather Bureau and to American universities. He was 
instrumental in the adoption of numerical integration (computers) and satellites for weather 
forecasting. Wexler was the first scientist to intentionally fly into a hurricane in order to 
accurately study its composition and he was also the Head Scientist for the International 
Geophysical Year of 1957-58 in which he spent much of the time in Antarctica. A beloved 
father, husband, and friend, Wexler’s life was tragically cut short by a heart attack at the age 
of 51. 
 
My research this summer has been sorting through Wexler’s personal correspondence and 
documents from the library of congress, as well as his publications and family photographs 
and other miscellaneous items. Professor Fleming is preparing to write a book about the 
emergence of atmospheric sciences, specifically the contributions of Harry Wexler (of which 
the list is endless). The research is exciting and interesting because it is completely new. 
The only scholarly work that has been written on Wexler has been a few chapters or essays 
also written by Professor Fleming. I am working with primary documents and contributing to 
the documentation of an exceedingly exciting time in meteorology. Harry Wexler was a 
fascinating man with an incredible story, I am thrilled to be a part of its telling. 
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Abstract: 

Many incoming college freshmen have heard how important it is to study, and how the study 
strategies that they used in high school may not be the most effective once in college. The 
question is, how many of those incoming freshmen actually listened to what they were told 
and changed or improved their study strategies? As a group, we researched the most 
effective ways to study in order to help other incoming freshmen and the general public to be 
aware of the most adequate methods. Before we began researching, we predicted that most 
first year college students had to change their study tactics in order to adapt to college 
academic standards. We predicted that self testing, reviewing notes, and paying attention in 
class would be the most effective and most used study strategies by current college students.  
In order to test our hypothesis, we created a questionnaire compiled of fourteen questions 
and distributed them to several professors, CAPS 1 students, and other current Colby 
students. Our results showed that current Colby students who changed their study habits after 
high school used the stronger study strategies to prepare for exams and finals and had 
generally higher GPAs.   
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Abstract: 

Phosphorus is often the limiting reagent for algal growth in lakes. Increasing deep-water 
anoxia followed by mixing events has resulted in substantial phosphorus release into the 
water column, resulting in seasonal algal blooms. The purpose of this experiment was to 
analyze phosphorus, iron, and aluminum concentrations in the sediments of lakes in the 
Belgrade Watershed. The concentrations of these three elements are crucial in determining 
the nutrient cycling of the lake. The sediments were gathered in the summer from 2003 to 
2011 using a grab sampler dropped through the water column from a pontoon boat. The 
samples were taken in a straight-line cross-section of the lake so that sediments from 
different depths could be compared. The sediment samples were then dried, and sequentially 
extracted to quantify the phosphorus and metal concentrations in different sediment fractions. 
Each extraction was analyzed for phosphorus, aluminum and iron using an Inductively 
Coupled Plasma Optical Emissions Spectrometer (ICP-OES). 
 
The total phosphorus in lake sediments was relatively constant between the lakes, however 
the more eutrophic lakes exhibited substantially in the reducible sediment fraction and also 
contained significantly less aluminum. This work provides a geochemical basis for the 
differences in phosphorus loading between the Belgrade Lakes. 
 

 
 
 
 


