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July 26, 2012 
 
 
 
To the participants of the 5th annual Colby Undergraduate Summer Research Retreat, 
 
 
The organizers of CUSRR 2012 are delighted to have so many Colby students, faculty, 
administrators, and alumni at this year’s event.  Every year seems to set a new bar for 
participation, engagement and enthusiasm at CUSRR and we are so very proud of what 
this event has become.  We look forward to celebrating the wonderful accomplishments 
of Colby’s amazing students as we wrap up another summer on Mayflower Hill. 
 
We would like to thank Colby College, particularly President Adams and Dean Kletzer 
for their support of CUSRR.  We would also like to thank Drs. Gregory Pomeroy (’81), 
William Koster (’66), and John Chahbazi for their generous contributions.  Finally, we 
are grateful to our hosts, Crab Apple Whitewater, for helping to make this event possible. 
 
Our best wishes for a fun and productive retreat! 
 
 

The CUSRR Planning Committee 
 Kevin Rice Amy Poulin 
 Martha Arterberry D. Whitney King 
 Michael Donihue S. Tariq Ahmad 
 Bob Gastaldo Ankeney Weitz 
 Paul Greenwood  
   



   

CUSRR 2012 Abstract Award Winners 
 
In recognition of Drs. Gregory C. Pomeroy (’81), William H. Koster (’66), and John C. 
Chahbazi, whose generous gifts will help ensure CUSRR as a permanent fixture of the 
summer experience at Colby College, the CUSRR Planning Committee has established 
student awards in their names.  Awardees are selected based on the quality and 
general audience accessibility of their submitted abstracts. 
 

Dr. Gregory C. Pomeroy (’81), Keynote Speaker of CUSRR 2010, earned his 
M.D. from the Royal College of Surgeons in Ireland after graduating from Colby in 
1981. Dr. Pomeroy is one of the most accomplished and respected foot and ankle 
surgeons in the country and enjoys surgical privileges at Mercy Hospital and 
Maine Medical Center.  He is also an associate clinical professor of surgery on 
the staff of the University of New England. 

The 2012 recipient of the “Gregory C. Pomeroy Award” is: 
Tara Chizinski – Geology (Abstract P-43) 

–––––––––––––––––––––––––––––––––––––––––––––––––––––– 

Dr. William H. Koster (’66) distinguished himself over a 30-year career in the 
pharmaceutical industry as a scientist, senior executive, team builder, and leader.  
His professional positions have included Senior Vice President of Drug Discovery 
at Bristol Myers Squibb and President and CEO of Neurogen. He remains on the 
board of Neurogen and is now President and CEO of Northern Pilot Company, a 
firm that offers strategic guidance to the pharmaceutical industry.  Dr. Koster is 
also a Colby College Overseer. 

The 2012 recipient of the “William H. Koster Award” is: 
Julia Blumenstyk – Psychology (Abstract P-28) 

–––––––––––––––––––––––––––––––––––––––––––––––––––––– 

Dr. John C. Chahbazi has been practicing medicine since 1996 at the McLaren 
Family Medicine Residency in Flint, MI.  He received his Bachelor’s and medical 
degrees from the University of Michigan before completing a residency in family 
practice at the Naval Hospital in Charleston, SC and a fellowship at the University 
of North Carolina.  Dr. Chahbazi is also a retired naval officer with a distinguished 
service record that includes the first Gulf War. 

The 2012 recipient of the “John C. Chahbazi Award” is: 
Nicholas Papanastassiou and Caitlin Vorlicek – Economics (Abstract 2-3) 



   

2012 CUSRR Keynote Speaker 
 

  
 
 
Dr. Matthew Shapiro graduated from Colby College in 1981, having double majored in 
Psychology and Biology.  He proceeded to Johns Hopkins University where he earned 
both his M.A. and Ph.D. in Psychology by 1987.  After spending a year lecturing at 
Harvard University and other Boston academic institutions, Dr. Shapiro joined the 
faculty of McGill University in Montreal, Quebec where he achieved the rank of 
Associate Professor in 1994. Since 1999 Dr. Shapiro has been with The Mt. Sinai 
School of Medicine and is affiliated with the Fishberg Department of Neuroscience and 
the Kastor Neurobiology of Aging Laboratories.  In 2011 Dr. Shapiro was promoted to 
Professor in the departments of Neuroscience and Geriatrics and Palliative Medicine. 

Dr. Shapiro’s research is focused on how the brain learns.  His laboratory studies the 
neural mechanisms of the hippocampus, prefrontal cortex, and other brain areas that 
contribute to memory towards a greater understanding of how neuronal plasticity within 
these structures may underlie memory functions.  The National Institutes of Health and 
the Conte Center are currently funding Dr. Shapiro’s research.  He has published 
dozens of research articles and served on the editorial boards of several prestigious 
neuroscience journals. 

Colby College and the organizers of the Colby Undergraduate Summer Research 
Retreat are honored to have Dr. Shapiro as the Keynote Speaker of CUSRR 2012. 

 
  

  

Dr. Matthew Shapiro, ‘81 
Professor of Neuroscience; Professor of 

Geriatrics and Palliative Medicine 
The Mt. Sinai Hospital 

New York, NY 



 
  
 

Undergraduate Research Symposium – Thursday July 26th, 2012 
 
 
 
8:30 AM – 9:20 AM Symposium Registration Lobby 
 
  
 
9:20 AM – 9:25 AM Opening Remarks Auditorium 
 
 Lori Kletzer, Vice President of Academic Affairs and Dean of Faculty 
 
9:25 AM – 9:35 AM Introductory Remarks Auditorium 
 
 Kevin Rice, Chair, CUSRR Planning Committee 
 Robert Peabody, Owner, Crab Apple Whitewater 
 
 
9:35 AM – 12:00 PM Morning Session Auditorium 
 
 Co-chairs:  D. Whitney King, Chemistry and Dr. Gregory Pomeroy, ʻ81 
 

9:35 AM Michael Perreault, American Studies – “Curating Nostalgia: Moonrise 
Kingdom and Wes Andersonʼs Aesthetic of Escape” 

9:48 AM 
Kelsey Park and Rhiannon Archer, Psychology – “Interpersonal Skills as a 
Predictor of Depression, Anxiety and Adjustment During the College 
Transition” 

10:01 AM Ai Phuong Tong, Chemistry – “Does the Anticancer Drug Laromustine Slow 
the Synthesis of DNA in Cancer Cells?” 

10:14 AM Rebecca Newman, Economics – “Financial Inclusion in Brazil” 

10:27 AM Ariana Boyd and Morgan Monz, Geology – “Physical and Chemical Evolution 
of the Kellyland Fault Zone, Washington County, ME” 

10:40 AM BREAK 



  

10:55 AM Melissa Preziosi, Biology – “How Does Landscape History Affect the Viability 
of Seed Banks?” 

11:08 AM Nicolas Aalberg and Peter Zhang, Computer Science – “Humanoid Robot 
Soccer” 

11:21 AM Lindsey Pruett, Government – “The International Criminal Court and the Risks 
of Political Justice” 

11:34 AM Michael Goldenberg and John Dixon, Mathematics – “Fibonacci, Lucas and 
Second Order Recurrence in Circulant Matrices” 

11:47 AM Miia-Liisa Termonen, Czarina Evangelista, and Anna Caron, Psychology – 
“Sudokus & Jogging: Maintaining Muscles and Neurons in Aging” 

 
 
 
12:00 PM – 1:00 PM Lunch Outdoor Patio 
 
 
 
  
 
1:00 PM – 3:30 PM Afternoon Session Auditorium 
 
  Co-chairs:  Margaret McFadden, American Studies and Charles Conover, Physics 
 

1:00 PM Samantha Eddy, Special Collections – “Ninetta Runnals and the Struggle for 
Womenʼs Education” 

1:13 PM Dylan Plaskon, Chemistry – “Introduction of Small Interfering RNA Molecules 
into Cancer Cells to Increase Efficacy of Laromustine” 

1:26 PM Nicholas Papanastassiou and Caitlin Vorlicek, Economics – “2012 Statistical 
Abstract of the Belgrade Lakes Watershed” 

1:39 PM Byoungwook Jang and Pratap Luitel, Mathematics – “Coloring Invariants of 
Knots” 

1:52 PM Joshua Rothenberg, Government – “The Nation or the Constitution: Which 
Should We Love?” 

2:05 PM BREAK 



  

2:25 PM Grovenia Perryman and Jinghui Yu, Computer Science – “Step into Art” 

2:38 PM Virginia Keesler, Environmental Studies – “Colleges and Universities as 
Catalysts for Large Landscape Conservation” 

2:51 PM 
Kody Spencer and Mduduzi Langwenya, Geology – “Sedimentological and 
Stratigraphical Analysis of the Permian-Triassic Boundary at Tweefontein, 
South Africa” 

3:04 PM Alexandra Brown and Adam Thompson, Psychology – “You Should Worry if 
You Donʼt Enjoy Cocaine Like You Used To” 

3:17 PM Nickolas Kondiles, Science, Technology, and Society – “Reviving Affection: 
Sense of Place in the Belgrades” 

 
 
 
3:30 PM – 5:00 PM  Poster Session Lobby 
 

P-1 Abebu Kassie, Chemistry – “Rearrangement of Formylcarbene” 

P-2 Adam Spierer, Chemistry – “Cross-Linking Efficiencies of Bifunctional 
Alkylating Agents in HL-60 Human Leukemia Cells” 

P-3 
Anna Caron, Czarina Evangelista, and Miia-Liisa Termonen, Psychology – 
“Cognitive Change for Dummies: An Overview of Memory Across the 
Lifespan” 

P-4 Beatrice Nakiryowa, Chemistry – “The Quest for Small, Crystalline Medium-
Ring Cyclic Allenes” 

P-5 Brian Doolittle, Physics – “Stabilizing a Laser” 

P-6 Brian Palmer, Biology – “Who is the Father: Paternity Analysis of the Tropical 
Shrub Witheringia solanacea” 

P-7 Brittany Colford and Nathan Krump, Biology – “Expression of the Circadian 
Rhythm Protein Cryptochrome in Uca pugilator and Daphnia pulex” 

P-8 Byung Kim and Juan Morotti, Chemistry – “Development of Solid-Phase 
Materials for Fe (III) Analysis” 

P-9 Carlvin Sanon and Kevin Clarke, Physics – “Stabilizing Lasers and 
Atmospheric Trace Gas Analysis Through Dither Spectroscopy” 



  

P-10 Charles Spatz, History – “An Environmental History Jamaica” 

P-11 Christine Wamsley, German and Russian – “Improving Comprehension in 
German as a Foreign Language” 

P-12 Christopher Greenlee, Biology – “The Effects of Resident Skin Bacteria on 
the Relative Production of Skin Secretions on Frogs from Local Populations” 

P-13 
Clara Bicher and Sara George, Geology – “Cruising Great Pond and 
Dredging for Sediments: Determining Natural and Anthropogenic Impacts on 
the Lake” 

P-14 Colin Baxley, German and Russian – “Aber was sagt die Katze? : Depictions 
of Felines in the German-Speaking World” 

P-15 Colin Cummings and Marianne Ferguson, Environmental Studies – “Impact 
of Shoreline Development in the Belgrade Lakes” 

P-16 
Czarina Evangelista, Miia-Liisa Termonen, and Anna Caron, Psychology – 
“The Secret Menu: Dietary and Nutritional Behaviors for Healthy Cognitive 
Aging” 

P-17 Devin Gibbs and Sarah Walker, Biology – “Expression of Melatonin Receptor 
Protein in Uca pugilator and Daphnia pulex” 

P-18 Edward Chuang, Chemistry – “Quantitative Real-Time PCR to Monitor DNA 
Damage” 

P-19 Elise Begin, Biology – “Fixed to Colonize: The Role of Fixed Heterozygosity 
in the Successful Colonization of Blue Flag Irises” 

P-20 Emily Arsenault and Andrew Mealor, Biology/Environmental Studies – 
“Buffering Shoreline Development in the Belgrade Lakes Watershed” 

P-21 Eoin McCarron, Science, Technology, and Society – “Harry Wexler and the 
Emergence of Modern Forecasting” 

P-22 Hieu Phan, Computer Science – “Vision Capabilities for Humanoid Robot 
Soccer” 

P-23 Jamie Suzuki, Chemistry – “Aryl Shielding Effects in the Bay Region of 
Phenanthrene” 

P-24 Jennifer Hale, Biology – “To Self, or not to Self?” 



  

P-25 John Gilboy, Chemistry – “The Effects of Laromustine, an Anticancer 
Prodrug, on DNA Ligase III Activity” 

P-26 Jonathon Brink-Roby, Mathematics and Statistics – “Visualization of Rational 
Tangles” 

P-27 
Josephine Liang and Cale Wardell, Psychology – “Is the Child the Father of 
the Man? Continuity and Changes in Personality Structure from Ages 3 to 
20” 

P-28 Julia Blumenstyk, Psychology – “Categorization of 3D Objects and Photo 
Cubes by 18-Month-Old Infants” 

P-29 Kaitlin Curran and Paul Macklis, Biology – “Innate Immune Response of 
Phagocytic Cells in Zebrafish Exposed to Ethanol” 

P-30 Kathryn Moore, Chemistry – “Generation of Vinylidenes from 
Methylenecyclopropanes” 

P-31 Kelly Bourgon and Daniel Sunderland, Biology – “Expression of the Circadian 
Rhythm Protein Timeless in Uca pugilator and Daphnia pulex” 

P-32 Laura Morin, Biology – “Calling Behaviors in Relation to Physiological 
Characteristics of Calling Spring Peepers, Pseudacris crucifer” 

P-33 Margaux LeBlanc, Computer Science – “Step into Art” 

P-34 

Mayra Arroyo, Sergio Baez, Kim Donaldson, Kelvin Gonzalas, Brianna 
Guillory, Ricardo Hernandez-Torres, Jarildy Javier, Juvenal Lopez, Vania 
Lopez, Antionette Newton-Acquah, Ariel Oppong, Dylan Park, and Jocelyn 
Thomas, CAPS 3 – “Save Time, Study More Effectively: Memory, Regulated 
Study, and Education” 

P-35 Monica Davis and Corey Reichler, Environmental Studies – “Influence of 
Shoreline Development on the Riparian and Littoral Habitat in Great Pond” 

P-36 Noah Teachey, Environmental Studies – “The Human Dimension of Lake 
Conservation in the Belgrade Lakes Region” 

P-37 Rebecca Forgrave and Daniel Chiniara, Chemistry – “Maineʼs Belgrade 
Lakes: Understanding the Tipping Point of Eutrophication” 

P-38 Rebecca Stoutamyer, Psychology – “Set for Life? The Later Impact of Early 
Experiences in Infancy” 



  

P-39 
Rhiannon Archer and Kelsey Park, Psychology – “The Status of Facebook: 
Corumination is Associated with Social Networking Use and Dysphoria in 
College Students” 

P-40 Sean Padungtin, Psychology – “I Can't Believe it's not Antidepressants! 
Choline v. Imipramine to Combat Memory Deficits in Depression” 

P-41 Shaquan Huntt, Sociology and African-American Studies – “The Cultural 
Production of the African American Sacred” 

P-42 Stephen Nodder, Chemistry – “A one pot synthesis of acetylene-substituted 
oxacalix[4]arens” 

P-43 Tara Chizinski, Geology – “Changes in Fluvial Style Leading up to the 
Permian-Triassic Mass Extinction” 

P-44 Thomas Williams and Kimara Nzamubona, Chemistry – “Application of Solid-
Phase Materials for Iron (III) Analysis in Natural Waters” 

P-45 Victoria Tisdale, Computer Science – “Light of the Mind: Image Manipulation 
and Interactive Programming” 

P-46 
Waylin Yu and Ariel Batallan, Psychology – “I Can't Believe it's not 
Antidepressants! Strategies for Studying the Antidepressant Properties of 
Choline” 

 
 
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 
 
 

"How the Brain Remembers" 

Dr. Matthew Shapiro (Colby Class of 1981) 
Professor of Neuroscience; Professor of Geriatrics and Palliative Medicine 

The Mt. Sinai Hospital, New York, NY 
 



Session ID:  
1-1  

Abstract Title:  
Curating Nostalgia: Moonrise Kingdom and Wes Anderson’s Aesthetic of 

Escape 
Presenting Author(s): Other Authors: 

Michael Perreault (’13)  
Department: 

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

Mainstream and academic critics have continuously charged Wes Anderson [The Royal 
Tenenbaums, Fantastic Mr. Fox] with directing films whose narratives amount to no more 
than a pastiche of “glum little epiphanies,” and bear an aesthetic that “feels more arch than 
artful, a gilded lily that spoils its perfection by insisting on it.”  Despite creating meticulously 
detailed and arguably overwrought settings, Anderson’s later films, including his most recent, 
Moonrise Kingdom, convincingly “look,” “sound,” and “feel” like the 1960s.  Every frame in 
Anderson’s films is symmetrical, color- and composition-balanced, and full of “retro” artifacts 
that lend authenticity to the film-world, as if each were a museum retrospection of times past.  
But what are the effects of artificially creating “Summer 1965” for a film in 2012?  Frederic 
Jameson and others argue that films such as Moonrise Kingdom embrace and embody a 
“cultural amnesia,” wherein we, melancholy about the present state of America, enjoy 
escaping into film-worlds that represent a more fulfilling past; we nostalgic spectators replace 
our present with a “past-present”—if only for an hour and a half. 
 
As part of the honors thesis about film authorship that I have begun for my independent 
major in Cinema and Media Studies, this paper is based on the ways in which Wes 
Anderson’s work as an author is nostalgic. But more importantly, I seek to explain why two of 
nostalgia’s inherently related elements, irony and melancholy, can allow us to study the ways 
in which the “nostalgia film” comments on contemporary issues based on the way they re-
present the past.  If “culture” can be defined as “the stories we tell ourselves about 
ourselves,” the way we tell those stories and the worlds in which we situate them must also 
bear significance about life and culture in America today.  

 
 
 
 
 
 
 
 
 



Session ID:  
1-2  

Abstract Title:  
Interpersonal Skills as a Predictor of Depression, Anxiety and Adjustment 

During the College Transition 
Presenting Author(s): Other Authors: 

Kelsey M. Park (’14) and Rhiannon J. Archer (’14) Erin S. Sheets 
Department: 

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

The transition into college can be a major challenge for many students. It is a period of 
leaving behind the guidance and support of friends, family, and teachers and adapting to new 
people, schedules, and surroundings. For some, this change is relatively smooth with the 
quick formation of social bonds and newfound sense of independence. For others, however, 
adjusting to college results in feelings of isolation, stress, and discouragement. The current 
project examines interpersonal factors that contribute to the increased anxiety, increased 
depressive symptoms, and impaired social adjustment seen in some college freshmen. Fifty-
six freshmen completed questionnaires regarding interpersonal skills and a video-taped task 
evaluating one’s ability to handle difficult social situations. Three weeks later, participants 
returned to the lab to complete questionnaires on their current mood and adjustment to 
college. Multiple regression analyses were conducted to examine which interpersonal skills 
predicted anxiety, depression, and adjustment. The findings indicated that having poorer 
negative assertion skills (e.g. inability to turn down an unreasonable request) significantly 
predicted higher levels of anxiety (p<.05) and marginally predicted both depression and 
impaired personal-emotional adjustment to college (p<.10). Lower self-efficacy regarding 
one’s ability to handle social situations significantly predicted impaired personal-emotional 
adjustment to college and marginally predicted higher levels of anxiety. Finally, impaired 
ability to initiate and carry on conversations with new people significantly predicted both 
poorer social adjustment and weaker personal attachment to Colby College. By narrowing in 
on what specific interpersonal skills deficits contribute to a negative adjustment period, we will 
be better able to predict which students are at the greatest risk for experiencing difficulties in 
the college transition process. This research will allow us to develop more effective methods 
of promoting a positive first-year transition, potentially improving students’ social, emotional, 
and academic functioning throughout their college career.      
 

 
 
 
 
 
 
 
 
 
 



 
Session ID:  

1-3  
Abstract Title:  

Does the Anticancer Drug Laromustine Slow the Synthesis of DNA in Cancer 
Cells? 

Presenting Author(s): Other Authors: 

Ai Phuong Tong (’15) Kevin P. Rice 
Department: 

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

Ribonucleotide reductase (RNR) is an enzyme that catalyzes the synthesis of 
deoxyribonucleotides, which are the building blocks of DNA and are thus necessary for cell 
growth. RNR is especially abundant in cancer cells, which divide and grow at an abnormally 
high rate. Were RNR to be inhibited, it would be much more difficult for cancer to grow and 
spread. For this reason, this enzyme is an increasingly popular target for anticancer drugs. 
The experimental anticancer drug Laromustine, which has been used to treat leukemia and 
brain cancer patients in clinical trials, yields highly reactive chemical species when inside 
cells. The exact consequences of these molecules are not entirely known, but likely 
contribute to Laromustine’s clinical successes.  Previous results suggest that Laromustine 
can interrupt a molecular pathway necessary for RNR function. To determine if RNR in 
human leukemia (HL-60) cells and in human neuronal (U138) cells is affected by 
Laromustine, I am using an experiment that measures RNR activity by monitoring the 
changes in which light interacts with the components of the reaction. My source of RNR is the 
contents of the experimental cancer cells, released after a process called sonication was 
used to rupture the cell membranes. Results from preliminary experiments indicate that this 
method can disrupt cells without damaging the function of an enzyme called thioredoxin 
reductase (TrxR), which is linked to RNR function. These experiments on RNR may help us 
learn more about the mechanism by which Laromustine destroys cancer cells. In so doing, 
we might influence the clinical applications of Laromustine or aid in the development of other 
drugs that have similar properties in the cell. 

 
 
 
 
 
 
 
 
 



Session ID:  
1-4  

Abstract Title:  

Financial Inclusion in Brazil  

Presenting Author(s): Other Authors: 

Rebecca Newman (’13)  Patrice Franko 
Department: 

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

In a world beset with issues of inequality and poverty, perhaps no country is better to begin 
studying creative solutions to these problems than Brazil. Despite its many problems ranking 
it amongst the worst in the world in regards to inequality, the national government of Brazil 
partnered with private and other quasi-public entities to help its most impoverished citizens 
through administering microcredit programs. Through providing basic financial services at 
affordable prices, financial inclusion encompasses greater access to as well as participation 
within the formalized financial sector to improve credit availability and saving capabilities to 
marginalized members of society. This project seeks to evaluate the current methods of 
financial inclusion within Brazil, specifically looking at the successes and failures thus far in 
microcredit issuance to produce a greater understanding of the possibilities engendered by 
utilizing similar programs around the country and worldwide. After spending a semester 
abroad in Fortaleza with a culminating research project studying women receiving microcredit 
through the community bank Banco Palmas, I intend to continue this research through 
expanding my knowledge of the history of microcredit within Brazil and analyzing aims 
expressed by governmental bodies concerning the growth and trajectory of financial 
inclusion. Professor Franko will be in Rio de Janeiro for the semester conducting research 
about Corporate Social Responsibility (CSR) in Brazil. My research this summer will 
complement her pre-trip preparations in understanding the scale and involvement of private 
industry in financial inclusion, and this work together may lead to further research in the field 
as well as a possible EC345 paper next semester at Colby. Presenting this research will 
provide an excellent resource for many unfamiliar with financial inclusion programs to gain a 
comprehensive view of the functionality of such programs using those applied in Brazil as a 
critical and informative starting point. 
 
 

 
 
 
 
 
 
 



 
Session ID:  

1-5  
Abstract Title:  

Physical and Chemical Evolution of the Kellyland Fault Zone, Washington 
County, ME 

Presenting Author(s): Other Authors: 

Ariana S. Boyd (’14) and Morgan E. Monz (’14) Valerie S. Reynolds and Walter A. Sullivan 
Department: 

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

This project investigates the physical and chemical changes in localized plastic high-strain 
zones in the Norumbega fault system (NFS) that lies parallel with the Maine coastline. Initial 
results are based on seven rock samples collected where the NFS cuts homogeneous 
granite. The samples all originate from the same protolith but each are representative of a 
different stage of recrystallization throughout the NFS. They are first analyzed with an ICP 
and a SEM to examine bulk chemical composition at these various stages of recrystallization. 
Initial results indicate little change in chemical composition throughout the NFS as compared 
to similar studies of other fault zones. Based on these results, the project aims to examine the 
mechanisms that localize deformation with only minor chemical change. This is important 
because most fault zones are thought to be conduits for fluid mobility through the rock during 
metamorphism. To investigate the extent of physical deformation of the rocks throughout the 
NFS, thin sections of each rock sample are point counted with an XRD and an optical 
microscope to assess the change in mineral compositions in the samples with respect to 
location along the fault zone. These initial results indicate that both brittle and plastic 
deformation took place along the NFS. After fully analyzing these seven rock samples, the 
next step will be to return to the field and collect more samples from various localities within 
the NFS using a drill while simultaneously modifying a geologic map of the area. The results 
of this research will be presented at the GSA conference in North Carolina this coming fall. 
 

 



Session ID:  
1-6  

Abstract Title:  

How Does Landscape History Affect the Viability of Seed Banks? 

Presenting Author(s): Other Authors: 

Melissa A. Preziosi (’15)  Cathy D. Collins 
Department: 

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

Many plant species have seeds that remain dormant in the soil until germination cues 
promote growth. Some species can persist in dormancy for years. Studying what conditions 
allow dormant seed banks to remain viable is important for restoring forest and prairies 
throughout the world. We are conducting two studies to examine how the history of a 
landscape may affect seed bank viability. In one study we buried seeds of native species in 
South Carolina soils that were tilled for agriculture prior to 1951, and soils that have remained 
undisturbed. Seed banks were extracted from the soil two years later- I am assessing these 
seeds for viability by germinating them in growth chambers. We predict soils left undisturbed 
will lead to less viable seeds, possibly because of the moisture contained in these soils 
leading to fungal pathogen growth, while tilled soils containing less moisture and therefore 
fewer fungi will result in more viable seeds. In another related study we are exploring how 
fragmented landscapes affect seed viability in Kansas. The landscape has been 
experimentally separated into fragments of different sizes. We are studying how seed viability 
may differ between fragment edges and centers, and with patch size. Seeds will be buried in 
the fragments, some covered with fungicide, to examine if seed viability differences might be 
due to pathogen communities that vary with patch size. This research is novel in that it 
explores the relationship between landscape history and seed viability. We hope to gain 
insight on how the effect of land use history and human disturbances differs among seed 
species and what soils ideally may lead to landscape restoration. 

 
 
 
 
 
 
 
 
 
 
 
 



 
Session ID:  

1-7  
Abstract Title:  

Humanoid Robot Soccer 

Presenting Author(s):                                                                                        Other Authors: 

Nicolas Aalberg and Peter Zhang Bruce A. Maxwell 
Department: 

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

This summer our group is programming Darwin-OP humanoid robots to play soccer.  We are 
programming the robots to detect a ball, chase after it, and kick it towards a goal.  These 
capabilities require: an engine that coordinates the movements of the robot, such as walking 
in different directions; programs that allow kicking and head-turning; a command module that 
directly controls the walk engine based on either manual human steering or environmental 
stimuli; a vision system that takes information from the camera to analyze the surrounding 
area; and Inter-Process Communication (IPC) program that directs the information flow 
among different components of the system. 
 
The game of soccer is a unique platform with which to develop the field of robotics because 
of changing environmental stimuli and obstacles that are present in many other applications. 
The fundamental capabilities that we develop for our robots will, hopefully, be manifested in 
the future in a field that aids development of our society. Thus, our endeavors can be seen 
as a stepping stone to bigger and better applications in a rapidly developing and cutting edge 
field. 

 
 
 
 
 
 
 
 
 
 
 



 
Session ID:  

1-8  
Abstract Title:  

The International Criminal Court and the Risks of Political Justice 

Presenting Author(s): Other Authors: 

Lindsey Pruett (’13) Ken Rodman 

Department: 

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

I am conducting research into several case studies of international justice mechanisms and 
the politics that determine them for Professor Rodman, who is writing articles for publication 
in academic journals.  One of the central themes for this project is an examination of what 
appear to be huge steps forward for international human rights law- like the arrest and trial of 
former president of Liberia Charles Taylor.  We examine the political contexts that made 
these trials possible.  In Sierra Leone, the case study I am working on now, this court was 
made possible by an interventionist Western force, which may not be a feasible or positive 
action in other cases.  We look into the characteristics of these interventions, and examine 
the limitations that politics place on international justice.  Who is held accountable, and who 
is not?  For example, Charles Taylor has been held responsible, but the cruelty of the 
Nigerian peacekeeping forces will never be called to account. 
 
At Colby, I have focused much of my work on violence and conflict, and into Sub-Saharan 
Africa.  During my junior semester abroad, I studied the 1994 genocide for four months in 
Rwanda, and the conflict with the LRA in Northern Uganda.  This work is exciting for me 
because it looks into the intricacies of conflicts across the world, and it questions many of the 
assumptions people make about wars in Africa, and about human rights across the globe.  
For many people, human rights can almost seem like a religion, but when we look closer at 
the ways that the human rights regime, we begin to see cracks in its makeup, and moral 
dilemmas nobody really expected.  This spring it seemed like an unquestionable good to 
support projects like arresting and trying Joseph Kony, but that whole movement took place 
in a deeper political context that comes with shades of grey.  How is international law 
manipulated to suit the needs of sovereign states? 
 
I primarily examine documents from various news sources, and UN and government reports, 
and the research of scholars and activists.  Through this work, I’ve learned a lot of new ways 
to find information, and I’ve learned a lot about areas of the world that can be easily 
overlooked.   
 

 
 
 



 
Session ID:  

1-9  
Abstract Title:  

Fibonacci, Lucas and Second Order Recurrence in Circulant Matrices 

Presenting Author: Other Authors: 

Michael Goldenberg (’14) and John Dixon (’14) Ben Mathes 
Department: 

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

 
The spectral norm of a matrix captures important information about the bounds of the scale of 
all transformed unit vectors. In other words, it tells the biggest and smallest “length” one can 
get when one transforms a unit vector with that matrix. However finding the value of the 
spectral norm is particularly tricky for non-diagonalizable matrices, matrices that cannot be 
reduced to entries that are zero everywhere except along the main diagonal. Several papers 
have been written about the bounds for the spectral norms of a class of matrices constructed 
from the Fibonacci and Lucas 2nd order recurrence sequences. Our initial goal was to find 
better bounds for these matrices than have already been published, and to extend the work 
to the space of all 2nd order recurrence sequences. 
 
This project has been exciting because of the many new and interesting relations we have 
been able to discover for the Fibonacci sequence. These relations allowed us to identify and 
prove a number of closed formulas we then used to examine exactly how certain carefully 
chosen operations act on our matrices, and thereby to tighten the bounds of the spectral 
norms. We were also able to extend many of these formulas to all second order recursive 
sequences. Thus far, we have found and proved the best possible bounds for the Fibonacci 
and we are working towards extending our result to all second order recurrences. This is a 
significant improvement on previous work, makes a significant contribution to the field, and 
constitutes a publishable result.  
 

 
 
 
 
 
 
 
 
 
 
 



 
Session ID:  

1-10  
Abstract Title:  

Sudokus & Jogging: Maintaining Muscles and Neurons in Aging 

Presenting Author(s): Other Authors: 

Miia-Liisa Termonen (’14), Czarina 
Evangelista (’14), and Anna B. Caron (’13) Jennifer Coane and Stephanie LaRose (’12) 

Department: 

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

As the baby-boom generation approaches retirement age, the social and personal burdens 
associated with reduced independence and various forms of dementia are expected to 
increase. Healthy cognitive functioning (e.g., attention, language, memory, decision making) 
is essential for remaining independent in old age. Thus, maintaining health across the lifespan 
is a more and more pressing concern. A key issue is whether there are activities and 
behaviors in which older adults can engage to slow down the rate of cognitive decline. The 
present research addresses this question by reviewing scientific findings on physical and 
mental activity as mitigators of cognitive decline. Aging slows us down, both physically and 
mentally. While some decline is perfectly normal, and partially genetically determined, 
keeping or getting active can help maintain cognitive ability at a high level for longer. Physical 
activity, especially aerobic exercise, reduces brain cell death and increases neurogenesis, 
thus helping to keep in check age-related cognitive decline (Kramer & Willis, 2002; 
Greenwood, 2010). Similarly, maintaining a high level of cognitive activity can delay onset of 
memory decline by as much as 20 years, especially in areas of personal expertise (Anstey, 
1999; Carlson, 2011). The variety of activities and learning in new and stimulating skills are 
especially effective in maintaining cognitive health; for example, volunteering - which 
combines physical, mental, and social activation - correlates with maintenance of cognitive 
ability (Carlson, 2011). Taken together, these lifestyle choices and interventions may make a 
crucial difference in quality of life of our aging population.  
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Ninetta Runnals and the Struggle for Women’s Education 

Presenting Author(s): Other Authors: 

Samantha Eddy (’13)  
Department: 

Miller Library Special Collections, Colby College, Waterville, ME 
Abstract: 

Since Mary Caffrey Low’s enrollment in 1871, the college has been contending with the 
needs of independent, progressive and driven young women. Through the years Colby’s 
history has seen countless women spearhead student activism, working towards the 
improvement of the campus’ culture. Yet, as a female student, I find it necessary to explore 
the efforts of our foremothers, especially those who cemented our right to attend the college. 
Ninetta Runnals is one of the earliest activists for women’s rights on campus, first as a 
student but eventually as a Dean that would serve her college for 27 years. During her time 
at Colby, she would create ties between the college and national feminist efforts, ensure 
better resources for women on campus and become a mentor for her students.  
 
Runnals’ lifework is scattered through the pages of the archival collections at Colby College. 
In almost every gendered issue, her name appears as an advocate for women’s rights to 
higher education. Thus, this research delved into correspondence, recordkeeping, news 
clippings and publications to piece together both Runnals’ battles and the social climate in 
which she fought. In deconstructing a single year through multiple sources, we find the 
forces that influenced Runnals’ decisions and fueled her efforts.  
 
This method allows us to create a broader understanding of not only Runnals, but the history 
of Colby College as well. She fought for equal priority between male and female students, 
prompting the administration to provide the women of Colby with the same resources, 
opportunities and education as the male students on campus. Yet, she reached beyond the 
student body and advocated for a greater representation of women in the faculty and staff 
and even on the Board of Trustees. Runnals devoted her life to strengthening women, both 
at Colby and the larger community of Maine. 
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Presenting Author(s): Other Authors: 

Dylan Plaskon (’15) Catherine Gallagher (’12) and Kevin P. Rice 
Department: 

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

The anticancer drug Laromustine is a promising chemotherapeutic candidate that has been 
shown to affect certain types of leukemia and brain cancers.  One of the ways in which 
Laromustine has been shown to work is by damaging the DNA of cancer cells.  However, 
cells may be able to repair their DNA, which would lead to a decrease in the efficacy of the 
drug.  I have been attempting to disrupt a particular DNA repair mechanism called “nucleotide 
excision repair” by preventing them from producing a key protein called XPA that is required 
for this process.  To prevent the production of this protein, I am using a technique called 
“RNA interference” in which small, specifically engineered RNA molecules are introduced into 
the cell.  The small interfering RNA, or “siRNA”, is inserted into the cell using a short 
sequence of electrical pulses, which open small holes in the cell membrane and allow for the 
entry of the siRNA.  The decrease in activity of the gene is being measured using another 
common techinique in molecular biology called “quantitative, real time, RT-PCR”, which 
measures the relative levels of specific gene activity.  By preventing the cancer from repairing 
its DNA, it is possible that Laromustine will cause a higher percentage of the cancer cells to 
die, shedding some light on the mechanism of action of this promising drug.   
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2012 Statistical Abstract of the Belgrade Lakes Watershed 

Presenting Author(s): Other Authors: 

Nicholas Papanastassiou (’13) and Caitlin Vorlicek (’14) Michael Donihue 
Department: 

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

A statistical abstract brings together information from different sources and presents them in 
a common format, often accompanied by an analysis of themes or applications of the data. 
Abstracts are useful to community service providers, business owners, and policy makers.  
Unlike most, this abstract is defined by a physical landform, the Belgrade Lakes Watershed, 
rather than by socio-political boundaries. This is the most unique and challenging aspect of 
our project, as it has required us to make certain assumptions and to find creative ways to 
prune data gathered by the U.S. Census Bureau. Our team is working on creating this 
abstract to provide a better understanding of the economic and social characteristics of the 
Watershed. 
 
We use geographic information system methods to extract Census data for the Watershed 
and to visually tell stories through our maps. One of our early results includes a substantial 
decline in population in the Watershed of 5.3%, compared to a 4.2% increase in population in 
the state of Maine.  Using confidential data from Maine’s department of Labor we have 
identified each employer in the region, their employment history for the past decade, and total 
wage payments for workers in the Watershed.  Interestingly, both employment and wages in 
the Watershed have grown throughout the Great Recession of 2007-2009. 
 
Finally, we are administering a comprehensive household survey to people who live, work, 
and play in the Watershed to lay the foundation for an economic impact analysis. Our goal is 
to deepen our understanding of the economic activity of the region by developing an estimate 
of the number of jobs and the flow of income supported by the resources in the Watershed, 
with an eye toward tying the health of the economy in the region to the health of its 
ecosystem services. 
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Coloring Invariants of Knots 

Presenting Author(s): Other Authors: 

Byoungwook Jang (’14) and Pratap Luitel ('14) Scott Taylor 
Department: 

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

What if we can represent different elements in the periodic table as knots? Lord Kelvin 
hypothesized that atoms were rings whose knotting produced the different types of matter. 
Although this hypothesis has been disproved, mathematicians continue to study the knot 
theory, and its generalization spatial graph theory. A spatial graph is a graph, consisting of 
vertices and edges, with knotted edges. In order to work with different kinds of knots, we 
study a function called the knot invariant. A knot invariant is a quantity defined for each knot. 
Some invariants are numbers, but invariants can range from the simple, a yes/no answer, to a 
complicated polynomial. Invariants are useful for showing that two pictures of knots represent 
two different knots and for relating basic properties of knots to each other. One of the most 
elementary invariants of a knot or graph is its colorability, which can be described using a 
polynomial. We explore the relationship between this polynomial invariant for spatial graphs 
and particular types of knotting of spatial graphs. Studies on invariants are not only motivated 
by the problem of distinguishing one knot from another but also to understand basic 
properties of knots. We are working towards finding relationships between the form of 
polynomials and a particular type of knotting.  
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Presenting Author(s): Other Authors: 

Joshua Rothenberg (’14) Joseph Reisert 
Department: 

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

In Discourse on Political Economy and Of the Social Contract, Rousseau asks what makes a 
legitimate and successful government. His answer is a state in which the people are 
sovereign and patriotism connects them to their country. In Political Economy, Rousseau 
describes patriotism as “love of fatherland.” In The Government of Poland, he states that, “it 
is national institutions which form the genius, the character, the tastes, and the morals of a 
people… which inspire in it that ardent love of fatherland.” Because of quotations such as 
this, Rousseau is usually read as recommending a patriotism based on ethnic factors that 
borders on nationalism. Rousseau is informed by his belief that humans in civil society are 
driven by self-interest. Ethnopatriotism can turn that individual interest into a shared interest 
with others in their culture. 
 
By contrast, Jürgen Habermas holds a theory of patriotism focused on shared values 
enshrined in a constitution. He tries to find a patriotism without the belligerent nationalism that 
destroyed Europe and distorted the character of his native Germany during the World Wars. 
Habermas thus looks at the issue of patriotism from the opposite perspective as Rousseau; 
whereas the one saw in his time patriotism as a mocked, forgotten concept, the other saw it 
as a political force leading to great evil. 
 
I will examine the applicability of Habermas’s constitutional patriotism to Rousseau’s theory of 
the general will. I seek to address the following questions: What function does patriotism 
serve in Rousseau’s theory? Is nationalism a necessary component of Rousseau’s theory? 
What would be necessary for a multi-national state to exist according to Rousseau? How 
close is constitutional patriotism to what Rousseau originally proposed? In doing so, I am 
examining the theoretical possibility of a cosmopolitan state based in Rousseau’s ideas of 
unity and legitimacy. 
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Step into Art 

Presenting Author(s): Other Authors: 

Jinghui Yu (’15) and Grovenia Perryman (’15) Bruce A. Maxwell 
Department: 

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

Artists today are still making an initial exploration of exhibits that build on computer science in 
order to make interactive environments for the public to enjoy. We are creating an interactive 
art display where passers by can walk on floor sensors and have art projected within their 
own silhouettes on a screen. As the person walks onto different sensors along the floor, the 
artwork within, and or around, the silhouette changes.  
 
To create this project we used an Xbox Kinect, an interactive media presentation program 
called Isadora, Phidgets Inc. floor sensors, and several free programming libraries to create 
our interactive art display. The Kinect gives the depth information necessary to isolate the 
silhouette of every person that walks within its vision. Taking the silhouette information from 
the Kinect, we coded actors in C++ for Isadora to project custom videos within it. As people 
walk across the floor sensors, they trigger different values in Isadora to display a different 
video within the silhouette. By stepping on different sensors and staying within the view of the 
Kinect, people are able to control the artwork that covers their bodies and the background. 
This display is a literal walk by experience appropriate for all ages and can be moved and 
used in multiple locations.  
 
We hope to install the project around campus to give people the joy of coming upon an 
unexpected piece of art and give a presentation at the Colby Art Museum as well to inform 
people that there’s more to computer science than writing code. Together, art and computer 
science can create meaningful and intellectually stimulating pieces of art for society to enjoy.  
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Colleges and Universities as Catalysts for Large Landscape Conservation 

Presenting Author(s): Other Authors: 

Virginia Keesler (’13) Philip Nyhus 
Department: 

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

Our research investigates colleges and universities as catalysts for large landscape 
conservation. The culmination of our work will be a spring 2013 conference on this subject 
hosted at Colby in conjunction with the Lincoln Institute for Land Policy and Harvard Forests. 
 
Large landscape conservation has been defined as a multijurisdictional, multipurpose, and 
multistakeholder approach that seeks to address environmental problems more effectively by 
examining them on appropriate geographic and institutional scales (McKinney et al. 2010). 
Examples include the Yellowstone to Yukon (Y2Y) initiative, which has conserved nearly 29 
million acres of land, and the Wilderness and Woodlands initiative to retain 70% of New 
England in forestland. A number of Obama administration programs, such as America’s Great 
Outdoors, support large landscape conservation measures.  
 
We examine the evolution and status of large landscape conservation, the involvement of 
colleges and universities, and particularly the role of students as conservation catalysts. 
Colleges and universities can be sources of human and financial resources for large 
landscape conservation. In 2011, researchers at Harvard University, the Lincoln Institute for 
Land Policy, and the Center for Natural Resources and Environmental Policy at the University 
of Montana launched the Program on Academic and Research Institutions as Conservation 
Catalysts (PARCC) to examine the work of colleges, universities, and research institutions in 
this field. Our research is contributing to this effort. 
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Abstract: 

The largest mass extinction in Earth’s history occurred at the end of the Paleozoic marking 
the Permian-Triassic boundary (PTB), about 252 million years ago. In a 200,000 year 
interval, over 77% of terrestrial and 96% of marine organisms went extinct. The Karoo Basin 
of South Africa presents a terrestrial sedimentary record that spans the late Permian and 
early Triassic; hence, it is ideal for studying the extinction on land. Our project focuses on the 
character of rocks across the PTB to understand environmental change associated with the 
extinction. One of the critical localities described in the literature is Tweefontein, in the 
Eastern Cape Province. This outcrop is previously described as a transition from green 
siltstones of the Permian, to a thick, mostly red siltstone interval of the Triassic, indicating a 
transition from wet to a more arid climate associated with the extinction event.  
 
At the Tweefontein outcrop, located based on the literature, we measured and described the 
exposed stratigraphy and rock properties, including color, grain size, sedimentary structures, 
nodules, and the presence of fossils and animal burrows. Samples were returned to Colby 
for high resolution laboratory analyses which include: microscopic analysis of grain size and 
mineralogy; percent total carbon, hydrogen, and nitrogen analysis; and photographic 
evaluation to enhance the creation of a stratigraphic column showing rock properties in their 
relative stratigraphic positions. We have collected these data and are using the relevant 
literature to provide a basis for the interpretations on how the rocks were deposited, what 
climatic conditions they formed under, and the trends over this critical time interval.  
 
We found that green siltstones dominate the 125 meter section and few horizons of red 
siltstone are present. This contradicts published data by previous authors, indicating a longer 
time over which late Permian wet conditions existed. Further results will help determine the 
conditions under which the PT mass extinction occurred in the Southern Hemisphere. 
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You Should Worry if You Don’t Enjoy Cocaine Like You Used To 

Presenting Author(s): Other Authors: 

Alexandra Brown (’14) and Adam K. Thompson (’13) Melissa J. Glenn 
Department: 

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

Major depressive disorder is one of the most common mental disorders in the United States, 
with a staggering 16.5 percent of adults having had major depression at some point in their 
lives. Depression has several strong behavioral and neural markers: a core behavioral feature 
in both humans and animal models is anhedonia, the loss of pleasure from formerly enjoyable 
activities; and a well-established neural marker is reduced levels of the growth factor, brain-
derived neurotrophic factor (BDNF). Previous findings from this lab and others indicate that 
animals possessing less-than-average levels of BDNF exhibit behavioral markers of 
depression, like anhedonia. Thus, in the present study we used genetically modified rats 
lacking one copy of the BDNF gene (BDNF+/-) as a model for depression and explored dietary 
alternatives to conventional antidepressants by manipulating prenatal levels of dietary choline. 
Choline is an essential nutrient that is integral for healthy brain development and function. 
Prenatal choline supplementation increases BDNF levels and hippocampal neurogenesis and 
reduces behavioral despair, all of which also occur in response to antidepressant drugs. To 
assess behavioral outcomes of choline supplementation in the genetic model, we used a 
conditioned place preference paradigm as a measure of anhedonia. During conditioning, rats 
were injected with cocaine and then placed in one of two distinct environments. Conditioned 
place preference is a bias toward the environment paired with the rewarding drug. The 
expected results are that standard-fed BDNF+/- rats will exhibit anhedonia by being less 
responsive to cocaine and that choline-supplemented BDNF+/- rats will not exhibit anhedonia 
and will instead display behavior more akin to healthy wild-type rats. Overall, the findings of 
the present study will help uncover whether choline-induced up-regulation of BDNF buffers 
against depression and whether this is a key pathway for its antidepressant actions. 
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Reviving Affection: Sense of Place in the Belgrades 

Presenting Author(s): Other Authors: 

Nickolas Kondiles (’13) James Fleming 
Department: 

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

This project presents the study of sense of place as a social marketing approach to 
sustainable living on the Belgrade Lakes. The goal is to communicate the need for 
conservation to residents of the Watershed in a personal and interactive fashion. Unlike the 
other teams of the EPSCoR project, the sense of place team does not focus on taking 
measurements, collecting samples or compiling data.  Sense of place research is qualitative 
and develops out of personal interactions and historical investigation. It is a field people are 
naturally interested in and can easily relate to. Rather than working off numbers and data, 
sense of place uses human sentiment drawn from memories, friendships, and community. It 
is the kind of knowing that allows a location to take on personal significance and even 
ultimate meaning. Sense of place is a universal and captivating area of study making it an 
exceptionally powerful approach for communicating the need for conservation to the 
Watershed.  

The project aims to evoke people’s sense of place in several ways. The first is through 
conducting one-on-one interviews with residents of the Watershed to understand the special 
connection they share with it. Other ways include questionnaires, poster exhibits, and 
sponsored meetings where people can gather to share what sense of place means to them. 
The final way is through a documentary film on the history of Belgrade. The film was inspired 
by the Ken Burns’ documentary, Baseball and created in the same fashion. Like all of his 
documentaries, it contains the power to instill pride, spread knowledge, and generate 
appreciation for the subject at hand. This appreciation will then motivate people to protect 
and conserve the lakes. The film will serve as a resource for Colby, the Maine Lakes 
Resource Center, and the Belgrade community for years to come.    
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Rearrangement of Formylcarbene 

Presenting Author(s): Other Authors: 

Abebu A. Kassie (’14) Ryley Thompson and Dasan M. Thamattoor 

Department: 

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

This work describes the synthesis and photolysis of 1a,9b-dihydro-1H-
cyclopropa[l]phenanthrene-1-carbaldehyde 1 to generate formylcarbene (2). Wolf 
rearrangement (WR) of 2 leads to the ketene 3 that can be trapped by cyclohexanol (4) to 
produce cyclohexylacetate 5. Using this new source of 2, our project aims to test the long 
held notion that 2 is in rapid equilibrium with the oxirene 6. By using a 13C labeled precursor 
1* we are seeking to generate 2*. If 2* rearranges to 6* faster than the Wolf rearrangement 
then one might expect a scrambling of the 13C label in the resulting ketene 3* and the ester 
5*.  
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Adam Spierer (’13) Julie T. Millard 

Department: 

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

Since the discovery of mechlorethamine as the first anti-cancer chemotherapeutic agent, a 
range of structurally similar compounds has been studied for their feasibility as anti-tumor 
agents. Derived from unlikely sources: mechlorethamine (HN2), the nitrogen analog of 
mustard gas, and diepoxybutane (DEB), found in automobile exhaust and cigarette smoke; 
these agents work to cross-link double-stranded DNA. Effectively fastening two 
complementary strands together, cross-linkers prevent the cell from transcribing genes and 
replicating itself. Sufficient cross-linking compromises the integrity of the cell enough to 
initiate apoptosis, or programmed cell death. Thus, the goal of cancer therapy is to maximize 
the death rate of cancer cells while minimizing that for healthy cells.  
 
Using cultured human leukemia (HL-60) cells, our goal was to determine whether it is the 
cross-linking activity of these compounds that leads to cell death. Previous work in our lab 
characterized the LD50 values (median lethal dose), of HN2, DEB, and a structural “hybrid” of 
the two, epichlorohydrin (ECH). Our cross-linking assay measured the increased 
fluorescence of the DNA intercalating (binding) dye ethidium bromide when bound to duplex 
(double-stranded) DNA, thereby quantitating the extent of cross-linking. Relative 
fluorescence values were recorded before and after a heat-chill, denaturation-renaturation 
cycle, which separates complementary strands and then allows them to reanneal, or rejoin. 
Because cross-linked DNA renatures faster than the control (non-cross-linked DNA), its 
fluorescence after denaturation is greater. Accordingly, we were able to compare cross-
linking efficiencies based on relative fluorescence values before and after the denaturation-
renaturation cycle. 
  
After numerous modifications to our protocol, we found that DEB was the most effective 
cross-linker by a significant margin, followed by ECH and HN2. Further research will 
quantitate cross-linking at specific genomic sites, complementing previous work that pioneers 
the study of these compounds’ interactions with DNA and laying the groundwork for future 
studies within the Millard lab. 
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Department: 

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

As people age, memory failures, from forgetting to take medications to difficulty retrieving 
words to misplacing eyeglasses and keys, can be a cause for concern and frustration for 
many. Although there is indeed a normal pattern of cognitive change over the lifespan, such 
changes can cause anxiety among aging adults who might misattribute these normal memory 
changes as symptoms of dementing illnesses (e.g., Alzeimer’s disease). Thus, increasing 
awareness of what is normal cognitive aging is critical to ensure that individuals are able to 
maintain a positive outlook on the aging process and detect early signs of decline that might 
be predictive of developing a dementing illness. According to the majority of the population, 
“memory” is a relatively unitary construct that refers to remembering past events and memory 
failures are fundamentally analogous to forgetting and absent-mindedness. The goal of the 
present project is to inform a general audience about the complex nature of memory and the 
different types of processes involved in healthy remembering. To achieve this goal, we review 
how different types of memory (i.e., short term, working, prospective, episodic, semantic) 
change over the life span, as well as current empirical research concerning these cognitive 
changes. We focus on highlighting patterns of change associated with gains and losses. For 
example, although memory for specific events (i.e., episodic memory) tends to decline, 
general knowledge and vocabulary (i.e., semantic memory) increase across the lifespan. The 
long-term goal of this project is to host a series of presentations to the community in a format 
that is both accessible and useful for a non-scholarly audience. 
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The Quest for Small, Crystalline Medium-Ring Cyclic Allenes 

Presenting Author(s): Other Authors: 

Beatrice Nakiryowa (’13) Morgan Nelson and Dasan M. Thamattoor 
Department: 

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

The allenic subunit consists of three carbon atoms with two adjacent carbon-to-carbon double 
bonds. Consequently, allenic groups prefer a linear arrangement. Placing such an 
arrangement into a small ring (< nine carbons) involves bending the allene linkage and 
reducing linearity of the group to fit in the ring, thus 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. The study of allenes and their challenging 
incorporation into carbocyclic rings is of great interest to organic chemists. We can kinetically 
stabilize cyclic allenes by putting a large substituent group on the allene subunit in order to 
hinder interactions with other molecules. To date, the smallest crystalline carbocyclic allene 
known is a nine-membered derivative. This project aimed to synthesize and isolate an even 
smaller species - an eight-membered carbocyclic allene, with either a triptycenyl (1), or t-butyl 
and phenyl (2), substituent groups, providing kinetic stability. We can then obtain crystal 
structure(s) from which we gain important information on bonding within these strained 
molecule(s).  
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Stabilizing a Laser 

Presenting Author(s): Other Authors: 

Brian Doolittle (’14) Charles Conover, Kevin Clarke (’14), and Carlvin Sanon (’15) 
Department: 

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

Our project is to stabilize the wavelength of a tunable laser using an already stable reference 
laser. This is done by measuring the difference in wavelength of the two lasers using 
interference in an optical cavity. The wavelength of the tunable laser oscillates due to 
changes in humidity and temperature. By adjusting the cavity length and operating conditions 
of the tunable laser we can accurately fine-tune its wavelength. To maintain a constant cavity 
length, the wavelength of the reference laser is used as a guide and the temperature is 
adjusted to hold the cavity length constant. With a stable cavity length, we can adjust the 
operating conditions of the tunable laser so that it is stabilized to a specific wavelength. Our 
goal is to try and lock the laser to a wavelength of 405 nm so that it can induce the transition 
of an electron in a potassium atom to a highly excited state. Studying large atoms with a 
single highly excited electron can be very useful in studying the behavior of atoms. The 
energy states and atomic spectra can accurately be predicted by comparing the single 
excited electron in potassium to the single electron in hydrogen. At this point in our research 
we have been successful in stabilizing the laser to 1 part in 100,000,000 for extended 
periods of time.  
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Who is the Father: Paternity Analysis of the Tropical Shrub Witheringia 
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Brian G. Palmer (’14) Judy L. Stone 
Department: 

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

Paternity analysis uses genetic testing to establish fatherhood. It can be used to determine 
the biological father of a child, and forms the base of the popular phrase heard on Maury: 
“You are NOT the father!” For our purposes, analyzing the paternity of the plant Witheringia 
solanacea will help determine whether self-fertilization or outcrossing is genetically 
advantageous for reproduction. W. solanacea provides a unique opportunity to test these 
different modes of reproduction because this species is capable of producing seeds on its 
own (self-fertilization) or with another plant within its species (outcrossing). Three analytical 
approaches can be used to assign paternity. Exclusion is conceptually the simplest, taking 
advantage of incongruity between parental and progeny (offspring) genes. If parentage 
cannot be designated by matching genotypes with absolute certainty, then non-excluded 
parents can be assigned parenthood based upon genetic similarities to offspring. In 
categorical allocation, a single father is assigned to each offspring based upon the likelihood 
that it is the true father. Another approach is fractional allocation, in which the probability of 
siring is distributed among compatible sires. Once the fathers are identified, we can begin to 
analyze which mode of reproduction, self-fertilization or outcrossing, created fewer seeds. A 
decrease in siring of seeds can be attributed to a genetically disadvantageous reproductive 
scheme, while no change in siring will agree with our null hypothesis.  
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Abstract: 

Circadian rhythms are endogenously driven cycles that operate on an approximately 24 hour 
clock and entrain organisms to their environments. For example, sleep-wake cycles can 
typically be prompted by light-dark stimuli. At the cellular level, circadian rhythms are driven 
by molecular processes of protein transcription, translation, and negative feedback.  Many 
circadian rhythm proteins are phylogenetically conserved in organisms as diverse as 
bacteria and humans, and Drosophila is the most extensively studied and well-characterized 
system.  Essentially nothing is known about the molecular mechanisms of circadian rhythms 
in crustaceans.  With the very recent publication of the first complete crustacean genome in 
2010 (the water flea Daphnia pulex), we now have access to the bioinformatic tools to 
explore these mechanisms. 
 
The purpose of our research is to determine the location and patterns of expression of 
circadian rhythm proteins in a variety of crustaceans with diverse ecological profiles, for 
example freshwater versus marine, and aquatic versus intertidal.   In this study we 
specifically focused on a protein called CRYPTOCHROME, which in other species is 
involved in “resetting” the daily clock. It allows organisms to sense changes in daylength 
because it is the only circadian rhythm protein that is directly activated by light.  Our goal is 
to determine the location and timing of CRYPTOCHROME production to gain a better 
understanding of the neural structures involved in crustacean circadian rhythms. 
  
We are using immunohistochemistry with fluorescent labeling to localize CRYPTOCHROME 
expression to specific tissues, structures, and times of day. We are using whole-mount 
Daphnia and dissected neural tissues from Uca for cell culture and whole-tissue staining. 
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Abstract: 

Iron is the limiting micronutrient to phytoplankton growth in upward of 40% of the world’s 
oceans. Due to exceedingly low levels of iron present in seawater, there are no methods 
currently available to autonomously detect iron in situ. Our research is developing a field 
portable Fe (III) sensor based on the reagent desferroxamine-B (DFB), which is an iron 
chelating ligand. 
 
DFB was specifically chosen for our sensor due to its high selectivity for iron, high binding 
affinity, commercial availability, and ability to form a red complex when bound to iron - which 
provides an analytical handle for direct spectroscopic analysis. Despite these advantages, 
DFB is water-soluble, making it impractical as a reagent for a field-based sensor of dilute 
analytes. Therefore, we are currently investigating methods to immobilize DFB onto a solid-
phase in order to enhance our sensor detection limits. One method involves the 
immobilization of DFB onto toyopearl beads through reductive amination. Derivatizing these 
beads has shown to produce a material effective for solid-phase extraction of Fe (III) onto 
analytical columns. However, toyopearl is not transparent which precludes detection of the 
red Fe(III)-DFB complex by UV visible spectroscopy.  We have developed an alternative 
approach by immobilizing DFB onto hydrophobic and optically clear membranes. 
Immobilization is a two-step process using a polystyrene-polyacrylic acid block copolymer 
(BCP) linker reagent. First, the BCP is self-assembled to the hydrophobic surface of the 
membrane through the polystyrenes. DFB is then coupled to the polyacrylates on BCP using 
EDC, a peptide-coupling reagent. Infrared (IR) spectroscopy was used to confirm the surface 
chemistry of our new analytical materials.   
 
 
 
*University of Maine, Orono 
 
 
 
 
 
 
*Department of Chemistry, Colby College  
†University of Maine, Orono 
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The main goal of this project is using dither spectroscopy to achieve two results. The first 
being creating a stabilized laser that will not be affected by environmental influences. This is 
accomplished through use of a lock-in amplifier. The lock-in amplifier provides us with an 
error signal, as well as a feedback loop.  A small frequency dither is imposed on the light 
absorption input signal, which is compared against a reference signal that provides us with 
an error signal. To stabilize the laser, there must be a gas that does not change its 
absorption based on temperature, vibrations, light, and various other influences. Potassium 
is the gas that allows for this stabilization. Stabilization is achieved by setting the laser 
wavelength at the peak of potassium light absorption. This peak is existent due to light 
absorption being determined through received wavelength as a function of time. The second 
result for our project is precise trace gas analysis of water vapor. Dither spectroscopy allows 
for the water vapor’s electrons to absorb the laser’s photons, and then emit photons at a 
different wavelength as the electrons lose energy. That results in light that differs from what 
was sent into the gas cell. Depending on the wavelength of the input laser, there will be 
different rates of absorption by the water vapor which allows us to determine at what 
wavelength, absorption is at a maximum. The importance of this testing is that atmospheric 
gases influence the physics of the atmosphere. Understanding and using precise methods to 
detect and measure trace amounts of atmospheric gases gives a deeper understanding of 
their properties and how we interact with them. Dither spectroscopy is one of the many 
methods available to achieve precision for trace gas analysis. We have built our laser and 
set it at a specified wavelength of 780 nanometers.  We have also constructed a prototype of 
the lock-in amplifier.  We are beginning full stabilization of the laser and spectral analysis.  
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Abstract: 

Jamaica's land has long remained in the hands of a colonially established plantocracy and 
more recently, a powerful network of multinational corporations. The legacy of race conflicts 
and colonialism continue to shape the various technologies introduced by these institutions 
far beyond the production process itself.  The environmental and social costs for Jamaica's 
small farmers and citizens generally has been great. Since the days of abolition, giant sugar 
estates and United Fruit's banana plantations have obtained the most fertile and flat regions 
of the island. Left over for the peasants are Jamaica's mountainous regions. Here, 
unfavorable tenure laws and virulent markets provide peasants little choice but to grow crops 
prone to soil erosion. To make matters worse, in the last 50 years, the bauxite industry has 
transformed the same interior by polluting watersheds and physically dismantling land. Failed 
attempts by the industry to reclaim strip mines have left large swaths of land in pasture, 
instead of its once more productive form. 
 
This project focuses on four key industries in Jamaica: agriculture, mining, transport, and 
public works.  By focusing on the technological choices of these industries, we can assess 
their social and environmental impacts.  Archived government reports and industry journals 
are the primary sources we are using to construct the history. 
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Abstract: 

Reading is one of the most important tools for building an understanding of a foreign 
language.  Not only does literature illustrate the grammar and syntax of a language, but 
foreign texts can also give insight on the traditions and lifestyle of another culture.  Several 
studies, particularly those carried out by Professor Heidi Byrnes of Georgetown University, 
suggest that although reading is incredibly beneficial to acquiring a foreign language, it is 
largely ignored at the elementary level.  This is often due to the fear that foreign texts will be 
too complex, and thus troublesome to understand.  Therefore, Professor Byrnes proposes a 
reform of the college foreign language curriculum that stresses the importance of reading 
comprehension from the earliest level of instruction.  (Byrnes, H. 1998. “Reading in the 
Beginning and Intermediate College Foreign Language Class.” Diss. Georgetown University, 
34 p.) 
 
In order to address the challenges that arise in elementary readings of a foreign language, 
this presentation focuses on the ongoing efforts of the Colby-Bates German Virtual Library, 
or VILLY.  There are two main intentions of this project: to increase the chances of success 
of comprehending German as a foreign language and to mend the gap between the 
elementary and more advanced levels of German instruction by smoothly building up the 
complexity of carefully analyzed and categorized readings. 
 
While VILLY is currently only available to Colby and Bates professors, we are planning to 
expand in the near future.  The publishers of Auf Geht’s have expressed great interest in 
utilizing VILLY in accompaniment with their textbook once it has been perfected.  The 
availability of this database could then lead to the improvement of foreign language 
instruction not only here in Maine, but nation-wide. 
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Abstract: 

Frog skin secretions and the resident community of skin bacteria contribute to a frog's innate 
immune system. These have been found to protect a frog from pathogenic bacteria and fungi 
present in the environment.  Recent studies suggest that isolated antimicrobial skin 
secretions from various species of frogs actually inhibit the growth of Batrachochytrium 
dendrobatidis, a chytrid fungus that has contributed to the global decline of amphibian 
populations.  This experiment focuses on the relative roles of epibiotic bacteria and 
components of the frog's skin secretion in Spring Peepers, Pseudacris crucifer, and 
Woodfrogs, Rana sylvatica. We hypothesized that frogs treated with antibiotics then 
inoculated with a single bacterial strain would produce greater concentrations of protein in 
their secretions, and have sparse skin bacteria communities after treatment. Skin secretions 
were collected using mild electrical stimulation on a frog's skin.  Protein concentrations of 
skin secretions were quantified using a Micro BCA protein assay kit. We compared protein 
concentrations of control frogs to those inoculated with the bacteria Aeromonas hydrophila.  
We also compared protein concentrations of crude and purified skin secretions.  Further 
analyses of the effectiveness and complexity of the composition of skin secretions will 
include inhibition assays with different pathogens, and analysis of protein complexity using 
High Performance Liquid Chromatography (HPLC) and mass spectrometry. Preliminary 
results indicate that woodfrogs have a much more diverse community of resident bacteria 
than spring peepers, which may aid in protecting the species from potential pathogens. 
Some of the bacteria from woodfrogs effectively inhibited growth of chytrid fungus. In both 
species, frogs that were treated with antibiotics then inoculated with a single pathogenic 
bacteria produced secretions with greater protein concentrations than frogs held in sterile 
conditions. This suggests that the genes involved with producing antimicrobial secretions are 
upregulated in the presence of a skin pathogen. These results contribute to our 
understanding of the differential susceptibility of different frog species to environmental 
pathogens. 

 
 
 
 
 



 
Session ID:  

P-13  
Abstract Title:  

Cruising Great Pond and Dredging for Sediments: Determining Natural and 
Anthropogenic Impacts on the Lake 

Presenting Author(s): Other Authors: 

Clara G. Bicher (’14) and Sarah E. George (’15) Bruce F. Rueger 
Department: 

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

Research consists of sampling bottom sediments from Great Pond to create a sediment map 
of the lake basin in regards to grain-size distribution, organic content and phosphorus 
concentration.  Great Pond is the largest lake in the Belgrade Lakes Watershed of central 
Maine, and receives most of its water from East Pond and North Pond through Great Meadow 
Stream, as well as the surrounding upland areas and groundwater.   

Results from this investigation will aid in the understanding of the glacial formation of the lake, 
distribution of sediment within and human impact on the lake.  Additionally, knowing the 
distribution of phosphorus within the sediments may allow development of a strategy to avoid 
accelerated eutrophication. 

To evaluate natural and anthropogenic changes in the lake environment, 67 samples of 
bottom sediment have been collected using an Ekman dredge.  The resulting map will be 
used to determine sediment sources and areas of higher erosion.  Samples will be analyzed 
for CHNO content to determine the vegetational sources of the carbon and will be compared 
with previous research on East Pond sediments.  Sediments will also be analyzed for 
phosphorous content to determine the anthropogenic impact on the system. 

At present, all samples have been collected and are being prepared for analysis.  Research 
will add to the geologic knowledge base of lake sedimentation and chemistry and will provide 
data that can be used by local conservation groups for community education.  This research 
illustrates the contributions of Colby College to the well being of the greater Waterville area. 
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Rainer Maria Rilke began his preface to “Mitsou: Forty Images by Balthus” with a simple but 
profound question: “Does anyone know cats?”  Of all the animals that have found their way 
into human homes, hearts, and imaginations, cats are perhaps the most problematic.  
Instead of apparently submitting to human dominance like so many other creatures, felines 
challenge our sense of superiority.  In the 1850s, writers and artists in the German-speaking 
world began to exhibit a fascination with the rebellious, defiant feline.  This study examines 
the various ways in which such authors, including Friedrich Nietzsche, Brigitte Kronauer, and 
Akif Pirinçci, understand and depict cats.  Rather than simply portraying felines as the animal 
servants of an enlightened humankind, these writers draw on cats’ natural tendency to assert 
their individuality, establishing them as an animal other that can never be completely 
understood by the human observer.  In their works, a common theme emerges: we lack the 
capacity to understand the cat in its own terms, but we can nevertheless connect with it on a 
basic, primal level.  Our understanding of cats is limited by human consciousness, which 
invariably tries to anthropomorphize animals instead of examining them in their own right.  
We can endeavor to break free from these limitations, but in the end, we fail.  However, our 
failure is not without reward: in contemplating the alterity of the cat, we complicate our own 
understanding of what it means to be human, and push on the rigid philosophical boundaries 
that have been used to justify animal cruelty and anthropocentrism throughout history. 
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Abstract: 

Lakeshore development can negatively affect water quality and the ecology of lake habitats. 
This summer we are continuing assessments of shoreline habitats in the Belgrade Lakes, 
both in the riparian zone and in the near shore littoral zone.  In the riparian zone 
characteristics such as land cover composition, complexity and disturbance, buffer 
effectiveness, and canopy cover are being measured. In the littoral zone characteristics being 
studied include sediment composition, macrophyte abundance, macroinvertebrate diversity, 
and periphyton abundance. These measurements will allow us to compare sites with different 
development patterns, from highly developed, unbuffered shorelines to undeveloped 
shoreline. Our results will strengthen our understanding and ability to manage the impact of 
shoreline development, as well as help to develop better educational strategies to ensure the 
future health of the Belgrade Lakes.  
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The decline of different types of cognitive processes, such as memory, processing speed, and 
attention, as we age is a ubiquitous phenomenon that raises much concern among aging 
adults. Whereas some changes are normative, others might indicate declines due to dementia 
or mild cognitive impairment. A critical question for scholars and the public alike is whether 
there are dietary or nutritional changes individuals can make to enhance cognitive health and 
delay the onset of decline. A common, potentially useful approach is to monitor the nutrients 
and chemicals that enter the body. Dietary regimes, nutritional supplements, and medications 
that claim to assist with healthy mental aging are readily available on the market. The actual 
effectiveness of these products is questionable because they are controlled by profit-driven 
companies and are rarely empirically validated by independent sources. However, in recent 
years researchers have conducted studies that explore the association and causal 
relationship between particular dietary/nutritional behaviors and cognitive health. The primary 
conclusion is that many supplements and vitamins that have traditionally been believed to 
boost memory (e.g., folate, Gingko Biloba, antioxidants) do not yield measurable benefits 
relative to placebo in carefully controlled randomized clinical trials, the “gold standard” of 
research. Furthermore, animal models and human studies often yield conflicting findings. 
Other factors that might influence healthy cognitive aging, such as aluminum, repeated 
exposure to anesthesia, and chemotherapy, also have resulted in contradictory findings. 
Conversely, there is compelling evidence that following the Mediterranean diet and 
maintaining healthy levels of essential nutrients does promote better cognitive health in aging. 
Thus, the present study hopes to assist aging adults in making better, more informed dietary 
and nutritional choices for maintaining healthy cognitive aging. 
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Abstract: 

Circadian rhythmicity is a biological clock that cycles approximately every 24 hours. Although 
circadian rhythms are not dependent on the external environment, they do synchronize to it. 
An organism's daily sleep/wake cycle, body temperature, and metabolism are all examples of 
circadian rhythms. At the cellular level, circadian rhythms are driven by molecular processes 
of protein transcription, translation, and negative feedback. Many circadian rhythm proteins 
are phylogenetically conserved in organisms as diverse as bacteria and humans, and 
Drosophila is the most extensively studied and well-characterized system. Essentially nothing 
is known about the molecular mechanisms of circadian rhythms in crustaceans. With the very 
recent publication of the first complete crustacean genome in 2010 (the water flea Daphnia 
pulex), we now have access to the bioinformatic tools to explore these mechanisms. 
 
The purpose of our research is to determine the location and patterns of expression of 
circadian rhythm proteins in a variety of crustaceans with diverse ecological profiles, for 
example freshwater versus marine, and aquatic versus intertidal. Crustaceans that live in 
intertidal regions (Uca pugilator) can provide insight into the complex interaction of multiple 
rhythms within an organism (tide and photoperiod) in comparison to Daphnia, a freshwater 
species. In this study we specifically focused on the amine hormone Melatonin. In humans, 
melatonin has been found to help regulate the wake/sleep cycle, primarily by lowering body 
temperature and causing drowsiness. Although not much is known about the uses of 
melatonin in crustaceans, they do produce it rhythmically as do humans, and it seems to 
affect their physiology in analogous ways. 
 
We are using immunohistochemistry with fluorescent labeling to localize melatonin production 
to specific tissues and structures. We use whole-mount Daphnia and dissect neural tissues 
from Uca for cell culture and whole-tissue staining.  By determining the location of melatonin 
production, we will have a better understanding of which structures in crustaceans are 
involved in regulating circadian function. 
 

 
 
 
 
 



 
Session ID:  

P-18  
Abstract Title:  

Quantitative Real-Time PCR to Monitor DNA Damage 

Presenting Author(s): Other Authors: 

Edward Chuang (‘14) Julie T. Millard 
Department: 

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

Diepoxybutane (DEB) and epichlorohydrin (ECH) are suspect carcinogens of significance to 
workers in the petroleum industry. These bifunctional alkylating agents form interstrand cross-
links in double stranded DNA by covalent bonding the two strands together. This inhibits DNA 
replication by preventing helicase from splitting the two strands to form the replication fork. 
Since PCR mimics DNA replication, we can use it to measure the amount of cross-linkages 
by measuring the amount of DNA available for replication. Previous studies in our lab have 
used traditional PCR to measure damage of ~400 base-pair products, but this method only 
works under conditions of high cross-linker concentration (250 mM) in order to damage a 
detectable amount of DNA. However, such high concentrations do not simulate biological 
conditions. Our goal is to perform the same type of experiment using quantitative real-time 
PCR at longer loci so that we can use lower, more biologically relevant concentrations of 
these cross-linkers. Thus far we have optimized the conditions for traditional PCR at nuclear 
loci of about 10 kb in length. We will use quantitative real-time PCR with Taqman probes to 
detect products. The difference between amplification of control, unmodified DNA versus 
DNA from cells treated with cross-linker will allow us to determine the lesion frequency of 
damage at the loci of interest. After optimizing the Taqman method, we will develop primers 
and probes for loci that vary in the degree of chromatin condensation to see if some regions 
of DNA are preferentially cross-linked. These findings are important because they will further 
characterize the mode of action of these compounds and thus help determine the 
carcinogenic risk for workers in the polymer industry.  
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Abstract: 

The colonization of new areas presents plants with inevitable challenges. When the seed of a 
flowering plant is transported to a new place by chance, not only is there a smaller 
population, decreasing its chances of mating, but the plant must also overcome novel 
environmental factors. Due to these challenges, plants that exhibit certain characteristics, 
such as self-fertilization, would likely be more capable of surviving and establishing a new 
population. Plants that are able to self-fertilize can produce offspring on their own, and while 
this gives them reproductive assurance, it can also lead to decreased fitness. The decreased 
fitness of resulting progeny is a consequence of the increased expression of harmful genes 
due to the mating of closely related individuals. Allopolyploids, which are hybrids of two 
different species, often exhibit self-fertilization as well as fixed heterozygosity, two traits that 
have the potential to make them excellent colonizers. Self-fertilization enables allopolyploids 
to reproduce effectively, while fixed heterozygosity reduces the decline in fitness that usually 
accompanies inbreeding. In order to examine the effectiveness of allopolyploids as 
colonizers, we will examine the allopolyploid species Iris versicolor (blue flag iris), a flowering 
plant native to the northeast. We are genotyping individuals from 18 mainland and island 
colonies in and around the Bay of Fundy by amplifying short segments of their DNA using the 
polymerase chain reaction (PCR). These genotypes will tell us about relationships among 
populations and will also allow us to determine if, despite long-distance colonization and self-
fertilization, blue flag iris populations have been able to maintain genetic diversity. Our goal is 
to discover whether the fixed heterozygosity of allopolyploidy facilitates long-distance 
colonization.  
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Abstract: 

Buffers reduce the impact of shoreline development on lakes and help protect lake health by 
reducing nutrient and sediment loading. An effective buffer is wide with many layers of 
vegetation, which decrease erosion potential and allow water to be absorbed by the soil. A 
natural, environmentally-friendly buffer on a shoreline property will help protect the lake and 
will hopefully serve as a model for others to emulate. The Maine Department of 
Environmental Protection formed the LakeSmart program, in which properties are surveyed 
and then certified if they meet lake-friendly criteria as one way to raise awareness of 
importance of buffer strips. North Pond residents have developed their own initiative called 
“Are You Buff Enough?” The success of programs like these is often affected by zoning 
regulations, installation costs, and lack of citizen engagement. Creating resident awareness 
of the importance of shoreline buffers and motivating action are critical to protecting lake 
health. 
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Abstract: 

A century ago weather forecasting was more of a craft than an exact science. Weather 
influenced a largely agrarian society with fewer technological vulnerabilities than our own. 
Today, without accurate and up to date weather forecasts, life would descend into chaos: 
aviation would grind to a halt, and communities across the globe would face natural disasters 
without advance warning. Modern forecasting was largely made possible by transformative 
technologies such as RADAR, digital computing, and space-based observations that were 
adopted by meteorologists in the early years of the Cold War. My project focuses on the man 
who is most responsible for this modernization of forecasting, Harry Wexler. Arguably the 
most influential meteorologist of his generation, Wexler, through his work, fostered the 
development of new technologies and nurtured an entirely new discipline, atmospheric 
science, that resulted in a greater understanding of the Earth’s atmosphere and more timely 
and accurate forecasts. 
 
Through a biography of Wexler, I will demonstrate the influence of his work and how it has 
contributed to our understanding of the atmosphere and the ability to predict the weather. I 
will visually represent these contributions through a timeline showing a vertical cross-section 
of the Earth’s atmosphere with important research milestones at various altitudes from sea 
level to the edge of outer space. This project gives me a truly exceptional opportunity, using 
original documents and archives, to expand the field of scholarship on a figure largely 
passed over by historians. The work will not only help Professor Fleming with his forthcoming 
book, but also provide a knowledge basis for others interested in the topic. It is an exciting 
and unique project, as it shows how a previously unheralded individual, Harry Wexler, 
shaped and transformed the field of atmospheric science and thus greatly aided the 
development of modern weather forecasting. 
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Abstract: 

As part of the Colby Humanoid Robot Soccer project, I am developing computer vision 
software that enables the humanoid robot to replicate the some of the amazing capabilities of 
visual perception of the human brain. 
 
In the particular context of robot soccer, my goal is to equip the robot with two main 
functions. First, the robot should be able to detect objects of interests in the surrounding 
environment such as the ball, the goal, and other robots. These objects are the most 
essential pieces of information to enable the robot to play a soccer game. Second, the robot 
should be able to use the collective information of objects of interests in the environment to 
enable to the robot to localize itself in the environment, in other words, to know where it is on 
the field. 
 
To ensure that all the vision processing tasks are achieved in real time, the vision code is 
written in the C programming language. My algorithms also make use of the Open Source 
Computer Vision Library OpenCV for specific image processing algorithms. To exchange 
data between different vision processing functions, the vision system utilizes Inter-Process 
Communication software developed at Carnegie Mellon University for robotics applications. 
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Abstract: 

1H NMR spectroscopy is used to analyze the chemical environment of protons in a molecule 
based on their proximity to functional groups within the molecule. The protons of an aromatic 
compound, such as benzene, are deshielded, and therefore are shifted downfield on an NMR 
spectrum. By contrast, protons situated above or below an aromatic ring are in the shielding 
zone, and show substantial upfield chemical shifts. In this project, we are seeking to construct 
4-aryl-5-methylphenanthrene (1) in which the methyl group is forced into the face of the aryl 
ring. We are interested in studying the chemical shift of the methyl group in such systems to 
probe the shielding influence of the aryl ring and the effects of geometric constraints. The 1H 
NMR spectrum of 1 will be compared to calculations performed with Gaussian, using recently 
developed methods, to test the match between theory and experiment. 
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To Self, or not to Self? 

Presenting Author(s): Other Authors: 

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

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

Unlike humans, a single flowering plant can possess both male and female sex organs. 
Therefore, some plants are able to self-fertilize, meaning that a single plant is fertilized by its 
own pollen to produce offspring. Self-fertilization allows an individual to reproduce without the 
help of an animal pollinator. Remarkably, some plant species include individuals that can 
produce seeds by self-fertilization as well as those that must produce seeds by outcross-
fertilization. In particular, we are interested in the reproductive capabilities of a tropical shrub, 
Witheringia solanacea, that ranges from southern Mexico to South America. We are curious 
about whether the elevation W. solanacea inhabits influences its rate of self-fertilization. We 
established nine replicate gardens across a steep elevational gradient in Monteverde, Costa 
Rica. The seeds produced from these parents were collected and grown up in the Colby 
College Greenhouse. In order to determine seedling genotypes, we are extracting DNA from 
plant leaf tissue and amplifying specific regions of this DNA using the polymerase chain 
reaction (PCR). The amplified DNA sequences differ in length among individuals of this 
species. This variability allows us to compare the genotype of each offspring with its mother 
and determine whether each seedling was produced through self-fertilization or outcrossing. 
We expect W. solanacea to exhibit differing rates of selfing at varying levels of elevation. 
Specifically, because there tend to be fewer pollinators at higher elevations, we hypothesize 
that there will be greater rates of selfing in this ecological niche.  
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Presenting Author: Other Authors: 

John Gilboy (’13) Lindsay Dale (’12) and Kevin P. Rice 
Department: 

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

Laromustine, an anticancer prodrug that has undergone clinical trials, degrades in the body 
into two reactive species, a carbamoylating and a chloroethylating species. Although the 
carbamoylating species’ mechanism of action and targets are not well established, the 
chloroethylating species forms DNA crosslinks, effectively stapling the DNA strands together 
and causing cell death. Previous experiments have demonstrated that these two “parts” of the 
molecule participate synergistically towards the death of cancer cells. This suggests that the 
carbamoylating species may interfere with the cell’s ability to fix the DNA damage caused by 
the chloroethylating species. I am focusing on an enzyme called DNA Ligase III (Lig III), 
which can seal two adjacent pieces of DNA and is involved in a particular DNA repair process 
called “base excision repair”. In order to study this enzyme’s activity, I am purifying it from 
cultures of bacteria that have been “transformed” with the gene for Lig III.  This procedure 
requires a tremendous amount of optimization and trouble shooting and these results are 
presented herein. After collecting the enzyme in its native form, experiments to assess its 
activity will be performed. Severed DNA stands that are labeled with a radioactive atom will 
be incubated with Lig III, with or without exposure to Laromustine. After incubation, a method 
called gel electrophoreses will be used to separate the DNA molecules based on length, 
thereby allowing observation of whether Lig III was able to join the DNA strands. These 
experiments will reveal any effects of Laromustine on DNA Ligase III, perhaps further 
explaining the synergistic effects of the chloroethylating and carbamoylating species of 
Laromustine in treatment of cancer.   
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Visualization of Rational Tangles 

Presenting Author(s): Other Authors: 

Jonathon C. Brink-Roby (’14) Pratap Luitel (’14) and Scott Taylor 
Department: 

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

We developed a method to visualize rational tangles. In mathematics, a tangle is a piece of 
knotted and linked string that is surrounded by a sphere, such that the free strands emerge 
from the sphere. (Tangle theory is knot theory done inside a sphere with the ends of the 
strings “glued down.”) Most simply, a tangle can be understood as two strands of rope twisted 
together with the four rope ends placed at four corners. A rational tangle is a special tangle 
that could “untwist” if the endpoints were moved on the sphere; each rational tangle 
corresponds to a specific fraction. We developed a graphical user interface in Java and 
Python that displays a regular projection on a plane of the tangle that corresponds to a 
supplied rational fraction. The program also provides a description of the tangle as a series of 
over- and under-crossings for each string. This visualization method could help us understand 
how rational tangles change the composition of knots in which they are embedded and aid 
study of the nature of irrational tangles.  
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Department of Psychology, Colby College, Waterville, ME 
Abstract: 

Is personality structure for children and adolescents different from that of young adults? In 
particular, can the Big Five trait dimensions, taxonomy for personality traits, be applied to 
children and adolescents? The present study examined personality ratings of 16,000 children 
and adolescents, made by parents using the California Child Q-set. The sample ranged in 
age from 3 to 20, and included an equal number of males and females. Results of principal 
components analyses and item-level analyses indicated that (a) the Big Five dimensions were 
recognizable by age 5, (b) the overall structure of the personality ratings was quite consistent 
from ages 5 to 20, and (c) the specific items that characterize each trait dimension change 
with age. 
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Categorization of 3D Objects and Photo Cubes by 18-Month-Old Infants 

Presenting Author(s): Other Authors: 

Julia B. Blumenstyk (’14) Martha E. Arterberry 
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Department of Psychology, Colby College, Waterville, ME 
Abstract: 

This study addressed the question of how infants categorize, or group objects into categories. 
Categorization allows us to organize our knowledge and treat new objects and events as 
familiar, which facilitates learning, especially in young children. Real 3D objects have a 
number of perceptual features, like similar colors, parts, and solidity, which might help infants 
with categorization.  Photographs also have some of these features, yet in previous work 
infants have shown reduced categorization performance with 2D photographs. To further 
investigate this question, we created photo cubes with pictures on all sides that correspond to 
views of the real 3D object. Each infant viewed either 3D objects or cubes in sets of eight. 
Four of the objects were from one category and four were from another. The level of similarity 
between categories varied—in one set, the categories were broad (animals -vehicles). In the 
other two sets, half of the infants saw all animals and the other half saw all vehicles. The high 
contrast sets had easily distinguishable categories (cows- frogs or helicopters- pickups). The 
low contrast sets had more similar categories (dogs-horses or SUVs- trucks). The number of 
consecutive contacts to objects within a category was recorded, as well as the total number 
of contacts. Preliminary analyses revealed differences in the categorization of 3D objects and 
cubes.  With 3D objects, 18-month-old infants categorized animals versus vehicles in the 
broad category set and only animals in the high contrast set. With cubes, infants did not 
categorize in any of the sets. Infants touched the 3D stimuli equally as often as the cubes, 
ruling out their level of engagement as an explanation for this variation in categorization 
performance. These initial results suggest that infants perceive 3D objects differently from the 
cubes.   
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Department of Biology, Colby College, Waterville, ME 
Abstract: 

Acute and chronic alcohol consumption have been linked to susceptibility to infection in 
humans.  Given the associated healthcare costs, research into the effects of ethanol 
consumption is salient for society. There is evidence that ethanol modifies the activity of 
mammalian white blood cells, key components of the immune system. Of particular interest 
are the macrophages and neutrophils, cells that phagocytose (engulf) disease-causing 
microbes and degrade them through a process known as respiratory burst. Further studies 
could reveal the cellular mechanisms involved in the decreased immune response seen after 
ethanol exposure in humans and aid in potential treatments. In one mouse model study, the 
number of bacteria engulfed by macrophages decreased after three hours of exposure to 
ethanol. Although zebrafish are rapidly gaining popularity as a model for human immune 
function and disease, there have been no studies to determine whether ethanol influences 
macrophage and neutrophil function in zebrafish. In our study, adult zebrafish were immersed 
in environments of 0.75% ethanol for times ranging from fifteen minutes to four hours. Three 
parameters of the immune response were then measured: the percentage of phagocytic cells 
that internalized E. coli bacteria, the relative number of E. coli phagocytosed per cell, and 
respiratory burst capacity. Trends in the preliminary results suggest that the number of E. coli 
engulfed per neutrophil was reduced in ethanol-treated fish. The percentage of white blood 
cells engaged in high-level phagocytosis was lower than controls until three hours post-
exposure. There does not appear to be a significant difference between respiratory burst 
capacity in control and ethanol-treated fish. This study provides evidence that some 
parameters of the zebrafish immune response appear to be suppressed by acute exposure to 
ethanol while others are not. 
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Kathryn A. Moore (’14) Jesus Vidaurri-Martinez (’13), Sarah Finnemore, and 
Dasan M. Thamattoor 

Department: 

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

Diazo compounds and diazirines have long served as the traditional photochemical sources 
for a wide variety of carbenes, but their use is complicated by the potential for hydrogen shifts 
or other processes that occur in the excited state of such nitrogenous precursors, resulting in 
products identical to those afforded by the “real” carbenes. Nonnitrogenous carbene 
precursors such as the cyclopropanated phenanthrene system (1) have gained significant 
interest in recent years as they are readily synthesized, fairly stable, and avoid excited state 
rearrangements. To date such systems have been only used, however, to generate carbenes 
in which the divalent carbon is connected to two separate substituents by means of single 
bonds. In this work we demonstrate, for the first time, that analogous precursors, such as 2, 
may also be synthesized and used to efficiently generate vinylidenes (carbenes with the 
general formula :C=CR1R2), which are far more difficult to produce by conventional methods. 
Photolysis of phenanthrene derivative 2 results in the cheleotropic extrusion of vinylidene 4, 
with the concomitant loss of the stable byproduct phenanthrene (3) providing the driving force 
for the reaction. A rapid intramolecular Brown rearrangement of the vinylidene affords 
acetylene derivative 5 as the final product. Formation of the vinylidene, and its rearrangement 
to the corresponding acetylene, occurs quantitatively. The vinylidenes could not be trapped 
via intermolecular reactions, in accord with the relatively small energy barriers associated with 
the Brown rearrangement. 13C labeling experiments and computational studies at the DFT 
and CCSD level of theory were used to explore the specific mechanism and energy barrier of 
the Brown rearrangement. 
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Department of Biology, Colby College, Waterville, ME 
Abstract: 

Circadian rhythms are endogenously driven daily patterns of biological processes (ex. 
behavior and metabolism) that persist under constant conditions with periods of 
approximately 24 hours.  At the cellular level, circadian rhythms are driven by molecular 
processes of protein transcription, translation, and negative feedback.  Many circadian 
rhythm proteins are phylogenetically conserved in organisms as diverse as bacteria and 
humans, and Drosophila is the most extensively studied and well-characterized system.  
Essentially nothing is known about the molecular mechanisms of circadian rhythms in 
crustaceans.  With the very recent publication of the first complete crustacean genome in 
2010 (the water flea Daphnia pulex), we now have access to the bioinformatic tools to 
explore these circadian mechanisms. 
 
Our objective is to determine the location and expression pattern of circadian rhythm proteins 
in a variety of crustaceans with diverse ecological profiles, for example freshwater versus 
marine, and aquatic versus intertidal.  Crustaceans that live in intertidal regions (Uca 
pugilator) can provide insight into the complex interaction of multiple rhythms within an 
organism (ex. tide and photoperiod) in comparison to Daphnia, a freshwater species.  In this 
study we specifically focused on the rhythmically-produced protein TIMELESS.  While this 
process has been well-studied in Drosophila, the structures and molecular processes in 
crustaceans are not known. Oddly, while most animals possess one or two copies of the 
timeless gene, Daphnia show interesting duplication with eight separate copies of this gene, 
and previous work in our lab has shown that all eight are expressed.  We are currently 
interested in the location and timing of expression in the crustacean nervous system in 
comparison to better-known models. 
 
We are using immunohistochemistry with fluorescent labeling to localize TIMELESS 
circadian protein expression to specific tissues and structures.  We use whole-mount 
Daphnia and dissected neural tissues from Uca for cell culture and whole-tissue staining. 
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Department: 

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

Male spring peepers call in choruses and use advertisement calls to attract females and 
compete with males. The more vigorous callers are more likely to attract mates, although 
males using  the alternative strategy of satellite behavior remain silent and intercept females 
attracted to nearby calling males. The goal of this research is to investigate the social and 
biochemical influences that underlie these reproductive strategies. We observed and recorded 
spring peepers in various locations in the Waterville area including ponds at Colby College 
and Norridgewock (April-June, 2011 & 2012).  Tissue samples, including brain, liver, trunk 
muscle and blood, were collected from dissected frogs immediately upon capture. We 
completed assays for glycogen and citrate synthase activity levels in trunk muscle, and 
compared results to parameters analyzed from recordings of each male's calls. Glycogen 
assays provide an estimate of total and free glycogen present in trunk muscles of the 
peepers. Citrate synthase (CS) is a rate-limiting enzyme in the Kreb’s cycle, and can be used 
as a measure of aerobic ATP production. We hypothesized that males with higher call rates 
would have greater total and free glycogen in the trunk muscles that are used for call 
production. Likewise, males with high calling rates should have relatively high activity rates of 
CS in these trunk muscles. This means that larger males with greater muscle aerobic capacity 
and energy stores would have higher call rates and be more likely to attract females. Males 
that call less vigorously, or that are silent satellites should have lower levels of glycogen and 
activity levels of CS. This may be a result of higher levels of the stress hormone 
corticosterone (CORT). In previous work, CORT was negatively correlated with activity levels 
of CS and with calling rates. This suggests that males able to call vigorously are experiencing 
less environmental stress and that satellite males are experiencing at least a temporary 
period of higher stress.  
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Step into Art 

Presenting Author(s): Other Authors: 

Margaux LeBlanc (’15) Bruce Maxwell 
Department: 

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

This summer I worked with two other team members to create an interactive art display in 
order to stop people in their tracks as they walked by. The installation consists of a white 
projector screen, a projector, an Xbox 360 Kinect, Phidgets Inc. Floor Sensors, and a laptop 
to create artwork and process information. When people walk past the display and hit the 
floor sensors, artwork is projected within their silhouette onto a screen beside them. As they 
step on different floor sensors, the artwork changes.  
 
My specific part of the project dealt directly with using an Xbox 360 Kinect to track people’s 
movements, isolate their silhouettes, and manipulate the depth information given by the 
Kinect to achieve different visual effects. The Kinect projects an infrared grid into space and 
maps out how far away objects are. I used this depth information and read it into a program 
written in C++ to understand how to generate and manipulate a silhouette. My program 
created a video output consisting of the background in one color and the silhouette of the 
person in another.  
 
I used a free program called Synapse to feed the Kinect information into a program called 
Quartz Composer. From Quartz Composer I edited the depth information and sent the 
resulting video to another program called Isadora. In Isadora the silhouette video, floor 
sensor output, and artwork were integrated to complete the project. The art display will be 
installed around campus to show that computer science opens a new world of creation. 
There will also be a presentation of our work at the Colby Museum of Art to show the future 
possibilities in combining art and science to provide entertainment to the public.  
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Abstract: 

College students' success depends on their ability to adequately learn and remember the 
course materials for their classes.  As such, the more efficient and effective a student can 
make their studying strategies, the better they can perform in college. If a student can spend 
less time studying yet still retain an equal, or greater, amount of knowledge from said 
studying session, then he or she could allocate more time to studying for other classes. Prior 
research has shown that testing with feedback can dramatically increase a student’s ability to 
remember information in both the long and short term, and that practice testing stands 
amongst the best study strategies. Yet how many students know and use this technique? 
And moreover, how many of the faculty recommend this kind of studying? Our research 
project examined the perceived effectiveness of different study strategies (e.g., practice 
testing and re-reading materials) and how different groups (e.g., students and faculty) rate 
the effectiveness of those study strategies. To conduct our research we constructed two very 
similar surveys: one for Colby faculty and one for Colby students in which we asked how they 
studied and what studying strategies they believed would work best. Interestingly, both 
students and faculty underestimated the value of testing for long-term (i.e., 2 months) 
retention, rating re-reading as a more effective strategy. Faculty and students differed 
dramatically in how long before an exam preparation should begin: Students report studying 
for a cumulative exam approximately 1 week before the test, whereas faculty recommend 
studying 1 month or more in advance. Encouraging the use of empirically validated strategies 
could dramatically increase student performance.  
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Abstract: 

Shoreline development can negatively affect water quality, shore habitat, structure, and 
biological diversity. The objective of our study was to investigate the impact of shoreline 
development on the littoral and riparian habitats of Great Pond. Developed and undeveloped 
sites along the shoreline were identified and surveys conducted to compare sediment 
composition, woody debris type and abundance, shoreline tree density and canopy cover, 
and macroinvertebrate community composition. Undeveloped sites had greater tree cover 
and more woody debris than developed sites, which contributed to higher species diversity. 
Undeveloped sites were heavily covered by cobble but developed sites were covered with 
sand or gravel. Average mass of accumulated periphyton at developed sites was more than 
double that at undeveloped sites. This summer we are expanding this research to include 
North Pond and East Pond. Through this research we hope to develop a better understanding 
of the effects of shoreline development on lake health. 
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Environmental Studies Program, Colby College, Waterville, ME 
Abstract: 

A major challenge in lake conservation exists in understanding why some individuals partake 
in conservation behavior while others do not.  Maine’s Belgrade Lakes include seven 
connected lakes that differ in lake water quality.  We evaluated and compared conservation 
approaches taken by households, lake associations, and the LakeSmart program.  We 
distributed questionnaires at the Maine Lakes Conference this summer related to both lake 
associations and individuals’ responses to the LakeSmart program.  We enlisted the help of 
expert shoreline property evaluators in comparing survey respondents’ evaluations of their 
own conservation practices to the evaluations of experts.  In interviewing representatives of 
the five lake associations of the region we explored whether there is a relationship between 
certain lake association practices and overall lake health.  Finally, we conducted focus 
groups composed of individuals with experiences with the LakeSmart program in order to 
identify the program’s strengths and weaknesses. 
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Department: 

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

The Belgrade Lakes represent a multi-million dollar resource essential to the economy of 
central Maine. While all seven lakes are connected, some endure catastrophic algal blooms 
due to increased phosphorus in the surface waters, and others appear completely 
unaffected. The goal of this work is to understand all the factors that control phosphorous 
cycling in the lakes. Differences among the lakes arise due to the nutrient inputs caused by 
the lake’s individual watershed and development, the chemical drivers that influence the 
release of phosphorus, and the mixing of the water column. The extent of lake mixing either 
brings the phosphorus to the surface causing blooms or keeps the nutrient trapped in deep 
water. This project combines bathymetry data, sediment geochemistry, water column 
profiles, temperate data and clarity measurements into an integrated model explaining the 
timing and mechanisms of nutrient cycling.  Temperature data is collected at 10-minute 
intervals from HOBO sensors deployed at different levels in the water column. High-
resolution profiles of temperature, oxygen, and fluorescence were obtained bi-weekly using a 
YSI Sonde as the lakes change throughout the summer. Sediment samples were put through 
a sequential extraction procedure to analyze their aluminum, iron, and phosphorus content. 
The data show that the lakes most susceptible to seasonal blooms are those of intermediate 
depth with high mixing, iron-rich sediments, and anoxic deep water. This comprehensive 
model can be used to predict seasonal blooms and evaluate when lakes are in danger of 
reaching a tipping point.  
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Abstract: 

I have been reading and summarizing research articles that describe the later effects of 
experiences in infancy for a special feature in the forthcoming textbook Development in 
Infancy. Infancy appears to be a special time of life during which experiences can have 
profound effects on future abilities. This plasticity does not exist for a long period of time and 
some results of the early years may last forever. Looking into the effects of development 
during infancy allows students and the general public to become aware of how important this 
early time period is for shaping who we become as adults.    
 
This project will look into the later impacts of experience relating to several areas of 
development, including perception of emotions, stress and physical development, child-care 
outcomes, and acquiring language.  For example, I have prepared a unit on the role of early 
experience on understanding emotions. The findings show that even a short amount of time 
in an orphanage can cause children in their later years to have difficulty in accurately labeling 
emotions, such as angry, surprised, happy, and afraid, in appropriate contexts. Also, abused 
children are better able to perceive the early signs of anger when compared to well-treated 
children. These findings show that the ability to perceive emotions is not something that we 
as humans are born with; instead it is learned.  Consequently, infants must be taken care of 
properly and must see a healthy range of emotions or else their ability to perceive emotions 
will reflect their unhealthy upbringing. Such findings as these help psychologists further look 
into the importance of early experiences and help educators and parents know the best way 
to interact with infants for future success. 
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Abstract: 

Social networking usage is highly prevalent in college students with more than 90% of 
students reporting using Facebook. Unfortunately, dysphoria and depression are also 
common in this age bracket. Popular media sources have reported that social networking 
use leads to depression although little empirical research has supported this claim. However, 
frequent use of Facebook and other social networking sites has been associated with the 
depressive risk factor of corumination, the excessive discussion of problems within 
friendships. This study aimed to examine what aspects of social networking are related to 
dysphoria in college students and what characteristics may moderate these relationships. A 
non-clinical sample of young adults, ranging in age from 18-22 (M = 19.3, SD = 1.2), 
completed the Beck Depression Inventory, Toronto Alexithymia Scale, Co-Rumination 
Questionnaire, Pittsburgh Sleep Quality Index, and Social Networking Survey. Initial results 
indicated that higher levels of some forms of social networking use (e.g. time spent on 
Twitter) were associated with higher levels of dysphoria (p<.001). Additionally, corumination 
moderated the association of Facebook use and dysphoria (p=.067). The study and its 
results contribute to the current knowledge of the effects and associations of social 
networking and corumination. This is important as most college students report using social 
networking sites and there are many misconceptions surrounding its effects. The results help 
to clarify some of the popular beliefs about Facebook and dysphoria. 
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Abstract: 

Prenatal dietary supplementation of choline results in the augmentation of adult rats’ 
capacities for neuroplastic changes in the hippocampus. These changes become evident 
through an improvement in memory and tolerance to stress with aging. Memory impairment 
and decreases in stress tolerance are symptoms of mental disorders such as depression and 
schizophrenia. Thus, supplementation of prenatal choline intake may provide a defensive 
measure against these detrimental symptoms.  The neuroprotective effects of choline are 
putatively caused by the changes in neurogenesis. These neurogenic changes also occur in 
response to antidepressants, as well as in the presence of increased levels of growth factors, 
such as brain-derived neurotrophic factor (BDNF). In this study subjects were adult male rats 
that were either normal wildtype rats with two copies of the BDNF gene or genetically altered 
rats with one copy of the BDNF gene. Half of each of these groups was treated prenatally 
with a choline supplemented diet and others had a normal choline diet. These methods will 
be described in detail by my colleagues (Batallan & Yu). I will discuss our preliminary results 
from the memory tests in light of some key expectations, including: impaired memory in 
BDNF-compromised rats and enhancements in memory in choline supplemented rats and 
standard-fed rats given antidepressants. Though data on emotionality will not yet be 
collected by presentation time, I will explore hypotheses about the outcomes on those tests. 

 
 
 
 
 
 
 
 
 
 



 
Session ID:  

P-41  
Abstract Title:  

 The Cultural Production of the African American Sacred 

Presenting Author(s): Other Authors: 

Shaquan Huntt (’13) Jayeon Kim(’13) and Cheryl Townsend Gilkes 
Department: 

African American Studies Program and Department of Sociology, Colby College, Waterville, ME 
Abstract: 

Commodifying the Spiritual to Sell to the Masses: Observing the Features and Qualities of 
Gospel Music  

 
Music is a very important part of the African American sacred, and the impact of this spiritual 
tradition has had an essential role in African American life and culture. A substantial part of 
the summer has been spent coding gospel music- listening for themes, language, and 
rhythms contained in each song. This activity is part of a larger inter-disciplinary project 
focused on historical and contemporary African American Christianity. The end product of 
this project will be the start of a codebook that will permit comparisons among contemporary 
gospel music, traditional gospel music, and other forms of African American sacred music. 
Having been exposed to this music throughout my life, I find personal interest in this project 
because of the unique affect gospel music has on me. How is this music, as art and 
entertainment, comparable to the spiritual engagement involved in secular music like R&B 
and Hip-hop? How might my perception of this music from an insider perspective, as a 
young, African-American, Christian male, be different from an outsider's perspective? I think 
the answers to these questions are valuable to the sociological inquiry of African American 
culture. African American musical traditions tend to interact with one another and with 
American popular culture; I hope to analyze the effect of Gospel music on these interactions. 

 
 
 
 
 
 
 
 
 
 



 
Session ID:  

P-42  
Abstract Title:  

A one pot synthesis of acetylene-substituted oxacalix[4]arens 
Presenting Author: Other Authors: 

Stephen Nodder (’13) Jeffrey Katz 
Department: 

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

Heteracalixarenes are macrocycles formed from a backbone of benzene rings bridged with 
heteroatoms such as oxygen, sulfur, or nitrogen.  Until recently, there existed limited literature 
precedents for the formation of oxygen-bridged calixarenes (oxacalixarenes).  My project 
combines two areas of investigation in the Katz group: the formation of oxacalixarenes using 
nucleophilic aromatic substitution (SNAr) methods and the use of acetylene-activated 
benzene electrophiles.  
 
The Katz group has shown that under the right conditions, acetylenes can act as electron 
withdrawing groups that stabilize anionic intermediates on benzene rings. Thus, benzene 
rings connected to acetylenes are able to act as electrophiles in SNAr reactions. Over the 
course of the summer, I have successfully formed several acetylene-substituted 
oxacalixarenes using SNAr methods. My reaction scope is illustrated in Figure 1 below.  I am 
now in the process of optimizing conditions and fully characterizing my products.  
 

 
 
Figure 1: Oxacalixarene formation via acetylene-activated SNAr reactions 
 
 

R Isolated 
yield 

H 30% 
Ph 54% 

4-CF3-Ph 50% 
3-pyridyl 50% 
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Abstract Title:  

Changes in Fluvial Style Leading up to the Permian-Triassic Mass Extinction  

Presenting Author(s): Other Authors: 

Tara Chizinski (’14) Robert Gastaldo 
Department: 

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

The Permian-Triassic extinction, which occurred about 252 million years ago, is the largest 
mass extinction event recorded in Earth’s history, and it is believed to have been triggered by 
global climate change. Although fairly well documented in the marine record, details 
regarding the extinction on land are still ambiguous and widely debated among the scientific 
community. This project focuses on the rock record leading up to the Permian-Triassic 
extinction through the analysis of an upper Permian river system in the Karoo Basin of South 
Africa, where there is a proposed transition in river styles. A road cut at New Wapadsberg 
Pass, Eastern Cape Province, exposes a vertical cross section through this system, which 
has been lithified, preserving the internal features that document the river’s history. This 
provides a unique view of aspects of fluvial architecture that cannot typically be seen. These 
architectural elements indicate sensitive variations in river flow and composition that could be 
driven by climate change. The results of this project will provide a high resolution analysis of 
the transition from Permian to Triassic-style river systems. 
 
Analysis of this deep time river requires both microscopic and macroscopic evaluation. South 
African field work included description of rock type, grain size, and primary structures 
recorded over 40m of vertical section. Rock samples returned to Colby have been classified 
on grain size, mineralogy, and elemental composition to augment field observations with 
quantitative laboratory data. Using panoramic photographs, channel boundaries and internal 
channel structures can be traced, and these geometries correlate to specific depositional 
changes in the latest Permian. Work done thus far has clarified ambiguous, and sometimes 
contradictory, published reports on the Permian-Triassic stratigraphy in this part of the Karoo 
Basin. Ultimately, this project will provide a quantitatively supported analysis of fluvial style in 
the latest Permian and how this relates to climate change that may have led to the greatest 
loss of biodiversity in Earth’s history.  
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P-44  
Abstract Title:  

Application of Solid-Phase Materials for Iron (III) Analysis in Natural Waters 

Presenting Author(s): Other Authors: 

Thomas Williams (’13) and 
Kimara Nzamubona (’14)  

Byung Kim (’13), Juan Morotti (’15), Zachery Helm (’09), Mark 
Wells*, Madhira Gammana*, Carl Tripp*, and D. Whitney King 

Department: 

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

Iron (III) is a necessary cellular component for phytoplankton photosynthesis making iron a 
limiting factor for plankton growth in the many open ocean systems.  Because iron (III) is only 
present in a very low concentration in seawater, normal methods of iron (III) analysis are 
inadequate or inconvenient.  The goal of this project is to build an oceanographic, field-
portable, “tricorder” for measuring iron (III) in seawater.   
 
We have approached this problem by using Desferrioxamine B (DFB), as a sensing 
molecule, due to its strong and specific affinity for iron (III).  One of our methods involves 
attaching DFB to a hydrophobic membrane that is optically transparent in water.  Since the 
iron (III) complex is red in color, UV-visible spectroscopy can be used to quantify the bound 
iron.  Another method we investigated involves attaching DFB to Toyopearl beads, a column 
packing material.  Using a column packed with this DFB-Toyopearl, we were able to enhance 
the sensitivity of an existing iron (III) measuring platform, ICP (inductively coupled plasma) 
spectroscopy.  The results of these materials for the analysis of iron (III) in freshwater, 
seawater, and laboratory controls will be presented. 
 
 
 
 
 
 
 
*University of Maine, Orono 
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P-45  
Abstract Title:  

Light of the Mind: Image Manipulation and Interactive Programming 

Presenting Author: Other Authors: 

Victoria H. Tisdale (’15) Bruce A. Maxwell 
Department: 

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

This summer, I am researching ways to create computer programs that manipulate text and 
images digitally. In addition I have researched what effects live input can have on such 
programs. For example, I have created a program that outputs an image of clouds, the clouds 
change color based on the frequency of live audio input. I found the midi messages to be 
more reliable than live audio or visual input. 
The research I do this summer will be used in the development of "Light of the Mind" a 
production in celebration of Colby's 200th anniversary. To aid those creating the programs 
used in the production I needed to identify the applications best suited for various tasks. I 
created programs using each application in addition a language called "Processing". In 
creating these programs, I found that each application is best suited for creating programs 
certain functions. For example, "max 5 MSP" is best suited for working with live sound input 
and sending midi messages received from a midi keyboard. 
 
The research I have done so far this summer appeals to my interests in both theater and 
computer science. However, having interest in either of those topics is not necessary for my 
research to grab your attention. In essence what I have done so far this summer is research 
ways in which interactive art can be incorporated in to a production. Programs, like those I 
have created over the summer, could be used in conjunction with other programs, such as 
those that control theatrical lights. The possibilities stemming from this combination of 
programs are vast. This kind of program could be used during a dance performance to 
greatly improve the over-all experience of improvisational pieces. 
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P-46  
Abstract Title:  

I Can't Believe it's not Antidepressants! Strategies for Studying the 
Antidepressant Properties of Choline 

Presenting Author(s): Other Authors: 

Waylin Yu (’15) and Ariel Batallan (’15) Melissa J. Glenn 
Department: 

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

Prenatal dietary supplementation of choline results in the augmentation of adult rats’ 
capacities for neuroplastic changes in the hippocampus. These changes become evident 
through an improvement in memory and tolerance to stress with aging. Memory impairment 
and decreases in stress tolerance are symptoms of mental disorders such as depression and 
schizophrenia. Thus, supplementation of prenatal choline intake may provide a defensive 
measure against these detrimental symptoms.  The neuroprotective effects of choline are 
putatively caused by the changes in neurogenesis. These neurogenic changes also occur in 
response to antidepressants, as well as in the presence of increased levels of growth factors, 
such as brain-derived neurotrophic factor (BDNF). With this in mind, we investigated how 
choline and lack of BDNF work with the tricyclic antidepressant, imipramine, to affect 
memory and emotion in adult rats. In this study subjects were adult male rats that were either 
normal wildtype rats with two copies of the BDNF gene or genetically altered rats with one 
copy of the BDNF gene. Half of each of these groups was treated prenatally with a choline 
supplemented diet and others had a normal choline diet. We will describe our methods in this 
presentation while our preliminary results will be addressed in the poster of our colleague 
(Padungtin). Memory function was assessed in adult rats before and after chronic treatment 
with imipramine (10 mg/kg i.p. daily for 5 days) or placebo injections of saline. Memory tests 
included a novelty preference test of object recognition and a spatial memory test. Tests of 
emotionality will be a forced swim test of behavioral despair and an open field test of anxiety 
but these tests will not be conducted prior to the presentation. 
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