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Introduction

The faculty of the math and science departments and interdepartmental programs here at Middlebury College are justifi-
ably proud of our accomplishments during this past year, as teachers, scholars, and advocates for the STEM (Science,
Technology, Engineering, and Mathematics) disciplines to the wider community. We represent a diverse group of disci-
plines — including the life and physical sciences, mathematics, and departments that bridge both natural and social do-
mains — but we are united by a shared commitment to science and math as a way of knowing and as a foundational com-
ponent to a literate, free, and progressive society. Our work during this past year, summarized below as publications, ex-
ternal grant support, major curricular changes, student research, and public outreach, exemplifies both the breadth and

depth of this commitment.

All of this, of course, is in addition to each member of the faculty’s on—going work in teaching courses, advising and men-
toring students, and service both to the college and our wider professional communities. By any measure, STEM at Mid-
dlebury College sets — and achieves — high standards in education and scholarship, and our accomplishments during the
2015-2016 academic year were no exception.
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New Research Grants

Stephen Abbott (Mathematics) has been awarded a
one-month research fellowship from the Harry Ransom
Center at the University of Texas in support of the book
project, titled Mathematics as Art in Contemporary
Theater, that he will be pursing during his academic
leave in 2016-17. The fellowship will enable him to
conduct research on the Center’s collection of Tom
Stoppard materials, as well as other 20th century thea-
ter materials.

Priscilla Bremser (Mathematics) is Middlebury’s repre-
sentative in a network of 61 liberal arts institutions that
will benefit from a Teaching Experiences for Under-
graduates (TEU) grant awarded to Vassar College by
the National Science Foundation. Entitled Summer
STEM Teaching Experiences for Undergraduates from
Liberal Arts Institutions, this grant will provide opportu-
nities in each of the next five summers for 24 students
from the network to participate in programs that involve
a pedagogy course (math or science) and a teaching
practicum with urban high school students. Co-
investigators are faculty at Barnard College, Brown Uni-
versity, Bryn Mawr College, and Trinity College. Alt-
hough no funds come directly to Middlebury, this grant
provides an exciting opportunity for which our students
are eligible to apply.

Catherine Combelles (Biology and Molecular Biology
& Biochemistry) received a sabbatical grant from the
U.S. Department of Agriculture’s National Institute of
Food and Agriculture to support her 2015-16 academic
leave. The grant covered leave salary and expenses relat-
ed to research that she conducted at the French Nation-
al Institute for Agricultural Research (INRA) in Tou-
louse, France. This grant enabled Catherine to acquire
advanced metabolomic approaches for use in studies on
the microenvironment of the developing follicle in cow

ovaries.

Molly Costanza-Robinson (Environmental Studies and
Chemistry & Biochemistry) has been awarded a three-
year grant from the National Science Foundation
through its Research at Undergraduate Institutions
mechanism for a project titled Elucidating Interlayer
Chemistry for Design of Novel, Nontoxic Organoclays
for Contaminant Remediation. The project involves 2—
3 undergraduate researchers each year to elucidate how
the chemistry of activated clay minerals (organoclays),
specifically their interlayer crystallinity, relates to their
ability to remove organic contaminants from water. The
lab will apply this information to the task of designing
novel organoclays for more effective contaminant re-
moval. Students in the Environmental Chemistry course
will also participate in the project by testing the toxicity
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of the novel organoclays.

Michael Durst (Physics) received a project grant from
the Vermont Genetics Network grants for Research in
the Biomedical Sciences through the National Institutes
of Health. The project is titled High-Speed 3D Mul-
tiphoton Fluorescence Imaging with Temporal Focusing
Microscopy. The proposed work aims to improve the
speed of 3D multiphoton microscopy through temporal
focusing, with the goal of reaching video-rate 3D imag-
ing in biological tissue. The grant provides funding for
summer and academic-year effort for Prof Durst from
June 2015-May 2016 and includes a summer stipend
for one undergraduate student.

Glen Ernstrom (Biology and Neuroscience) won a
competitive renewal of his project grant from the Ver-
mont Genetics Network for research in the Biomedical
Sciences through the National Institutes of Health. It is
titled Genetic Analysis of Neurotransmitter Release in
C. elegans. The proposed research will help to clarify
nerve signaling mechanisms and potentially lead to im-
proved drug therapies for neural disorders. The grant
provides funding for summer and academic-year effort
for Prof. Ernstrom from June 2016—May 2017 and in-
cludes a summer stipend for four undergraduate stu-

dents.

Eilat Glikman (Physics) and colleagues at California
Institute of Technology have received a grant from the
National Science Foundation for a project titled New
Insights from a Systematic Approach to Quasar Varia-
bility. The goal of this project is to understand the phys-
ics of supermassive black hole growth in the nuclei of
galaxies by utilizing time-domain information. The
grant provides support for two Middlebury undergradu-
ates who will work with scientists at Caltech, and use
cutting-edge techniques in data science, to extract
meaningful results from these large data sets.

Eilat Glikman (Physics) has been awarded a grant from
the National Aeronautics and Space Administration to
lead a research project titled Probing Accretion and Ob-
scuration in Luminous Red Quasars. This one year pro-
ject, involving collaborators from Yale University, the
National Radio Astronomy Observatory, the Astronom-
ical Observatory of Rome and the Leibniz Institute of
Astrophysics in Potsdam, Germany, is based on obser-
vations of two luminous quasars with the XMM-
Newton X-ray space observatory. These quasars are
hypothesized to be growing at their maximally allowed
rate, giving off tremendous luminosity. However, be-
cause of dust in their immediate environments, their
visible light is extinguished. These X-ray observations
will measure the amount of gas that is blocking visible



light and probe the growth of the quasars independently
for comparison with other existing estimates. The result
of this work will complete the multi-wavelength study of
this key population of quasars.

Noah Graham (Physics) has been awarded a three-year
grant from the National Science Foundation for work
on a project titled Casimir Forces From Scattering The-
ory. The project will carry out calculations of Casimir
forces, which arise from quantum-mechanical fluctua-
tions at the short distance scales relevant to nanotech-
nology. The approach is based on developing broadly
applicable numerical techniques for computing the re-
flection and transmission of light. This work will be car-
ried out in collaboration with a research group based at
the Massachusetts Institute of Technology and will in-
volve at least four Middlebury student researchers.

Tom Manley (Geology) has received a grant from the
Lintilhac Foundation for the second year of a project
titled High-Resolution Bottom Mapping of Lake Cham-
plain. This long term effort will update the 2005 bottom
bathymetric map of Lake Champlain and provide a sig-
nificant increase in the resolution of the map of the lake
bottom that is important to the recreation, research, and

management communities.

Pat Manley (Geology) has been awarded a fellowship

from the Marion and Jasper Whiting Foundation for a
project titled Reading the Rocks: A History of Modern
Geology. The grant will fund travel in England and Scot-
land this summer to geologic locations that are key to
understanding the history of modern geology and to mu-
seums and historic sites that will bring to life the geolo-
gists who founded this field. Pat’s goal is to enhance her
teaching of introductory and advanced geology by add-
ing sections on the history of geologic thought.

Jill Mikucki (Biology) has received funding from the
National Science Foundation for her expenses in a col-
laborative research project titled Minimally Invasive
Drilling Glacial Exploration (MIDGE). Originally
awarded to Jill when she was at the University of Ten-
nessee, the grant has now been transferred to Middle-
bury and will support the design and testing of a mini-
mally invasive thermoelectric probe for sample retrieval
from subglacial environments in Antarctica. These dark
environments provide an excellent opportunity for re-
searching survivability and adaptability of microbial life,
and they represent potential terrestrial analogues for life
habitats on icy planetary bodies. This grant will support
the efforts of a Ph.D.-level technician and at least one

undergraduate student.

Jeff Munroe (Geology) has received a three-year grant
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from the National Science Foundation through its Re-
search in Undergraduate Institutions mechanism for a
research project titled RUI: Alpine Loess, Periglacial
Uplands, and Exotic Additions: Investigating Past and
Present Dust Deposition in the Alpine Zone of the Uin-
ta Mountains, Utah. At least six undergraduate students
will be involved in this research, which will lead to better
knowledge about modern and past dust deposition in
this part of the western United States and thus has the
potential to aid in land management decisions in the
future.

Jeff Munroe (Geology) received an award from the
American Philosophical Society for a research project
titled Developing a Record of Holocene Environmental
Change from an Idaho Ice Cave. The project, which
was matched by an award from Middlebury, supported
Jeff and two undergraduate students as they explored
the potential paleoclimate significance of a recently dis-

covered subterranean ice deposit.

Clarissa Parker (Psychology and Neuroscience) re-
ceived a project grant from the Vermont Genetics
Network grants for Research in the Biomedical Scienc-
es through the National Institutes of Health. The pro-
ject is titled Genome-wide Association for Ethanol Sen-
sitivity in the DO Mouse Population. The goal of this

— |

oW
\)

\\
S

Ak
- \%&
\\:
(e
o

L)
\)
O

T~
35
A‘

/“,“ X
S

work is to use a highly recombinant mouse population to
map genes associated with ethanol sensitivity. Under-
standing the pathways linking genetic variation and ex-
pression to neuronal function may enable targeting of
specific molecules to treat alcohol use disorders in hu-
mans. The grant provides funding for summer and aca-
demic-year effort for Prof. Parker from June 2015-May
2016 and includes summer stipends for two undergradu-

ate students.

AnGayle (A]) Vasiliou (Chemistry & Biochemistry)
received a renewal of her project grant from the Ver-
mont Genetics Network grants for Research in the Bio-
medical Sciences through the National Institutes of
Health. It is titled Thermal Composition of Biomass:
Molecular Pathways for Sulfur Chemistry. The aim of
this research is to elucidate the detailed chemical mech-
anisms and kinetics associated with the thermal decom-
position of sulfur compounds found in biomass feed-
stock. The results of this work can be used to develop a
sound strategy to suppress the formation of poisonous
sulfur compounds during biomass decomposition, gener-
ating clean liquid fuels and ultimately lowering sulfur
emissions. The grant provides funding for summer and
academic-year effort for Prof Vasiliou from June 2015-
May 2016 and includes summer stipends for two under-

graduate students.



Frank Winkler (Physics, Emeritus) has been awarded
funding from the NASA-funded Space Telescope Sci-
ence Institute for his role in two collaborative research
projects, both of which entail new observations using
the Hubble Space Telescope. One project, entitled
Thermal Equilibration and Cosmic-Ray Acceleration in
Astrophysical Shocks: UV Spectra of the SN1006 Rem-
nant, will combine forthcoming Hubble ultraviolet spec-
tra with new data Winkler hopes to gather at the 6.5
meter Magellan telescope in Chile in April, to explore
the fundamental physics of shock waves in a cosmic
environment. The other project, entitled State Transi-
tions of the Ultra-luminous X-ray Source in M83, is
intended as a follow-up to better understand a highly
unusual object in the “nearby” (15 million light years
away) galaxy M83, where matter falling into a black
hole produces so much radiation that fundamental laws
of physics are close to being violated. The projects in-
volve collaboration with colleagues at the Harvard-
Smithsonian Center for Astrophysics, Johns Hopkins
University, and Curtin University in Australia.
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Major Curricular Developments

Susan Baldridge (Psychology, Provost) and Marcia
Collaer (Psychology and Neuroscience) co-taught a
new senior seminar entitled Lenses on Sex and Gender
which explored the topics of sex and gender from diverg-
ing perspectives drawing predominantly on diverse bio-

logical and social psychological approaches.

Amy Briggs (Computer Science) offered a new winter-

term course entitled “Programming for Novices.”

Ananya Christman (Computer Science) offered a new
senior elective, “Advanced Algorithms”, and also rede-
signed the elective “Introduction to Cryptography.”

Molly Costanza-Robinson (Environmental Studies and
Chemistry & Biochemistry) retitled and significantly
revised her environmental chemistry course. Environ-
mental Chemistry & Health includes a greater emphasis
on human health impacts and environmental justice as-
pects of chemical pollution.

Michael Durst (Physics) offered a new physics course
called Biomedical Imaging.

Glen Ernstrom (Biology and Neuroscience) and Aman-
da Crocker (Neuroscience) offered Middlebury’s first
course in Cellular and Molecular Neuroscience as part
of the new Neuroscience core curriculum. Among the
exciting new laboratory experiments that were devel-

oped was the use of new equipment that allows students
to perform intracellular membrane potential recordings
in crayfish muscles and in leech neural ganglia. In addi-
tion, new extracellular recording equipment was used to
analyze action potential propagation in earthworms.
Students used research-grade microscopes and cameras
to perform live-cell neural-imaging experiments, and
they learned how to process and analyze images using
advanced image analysis software. Further, this course
provided an opportunity for students to work with model
organisms primarily studied by Ernstrom (the round-
worm C. elegans) and Crocker (the fruitfly Drosophila
melanogaster) — model organisms studied by research-
ers throughout the world. This course combined with
the new core course in neural systems and cognitive
neuroscience aims to provide all majors with a state-of-
the-art, well-rounded foundation in neuroscience.

Pete Johnson (Computer Science) offered a new winter
-term course entitled “Crash Course in Systems Securi-
ty” in which students worked for 25 hours each week
exploring and fixing vulnerable software and network

systems.




Student Research

Olivia Artaiz and Eliza Ferrari (Neuroscience majors)
worked with Mark Spritzer (Biology and Neuroscience)
during the academic year on a Neuroscience 700 pro-
ject. Their project tested for possible memory restora-
tive effects of a growth factor mimic using a transgenic

mouse model of Alzheimer’s disease.

Laura Bashor (Biology major) conducted summer re-
search with Sallie Sheldon (Biology) collecting and ana-
lyzing Lake Champlain sediment cores at the mouth of

rivers.

Katherine Bauman, Jeremy Carter, Katherine John-
son, Miller Judge, and Lauren McLean (Chemistry &
Biochemistry and Molecular Biology & Biochemistry
majors) worked with Lesley-Ann Giddings (Chemistry
& Biochemistry) during the summer and academic year
on a thesis project (Bauman) and independent research
projects focused on producing new secondary metabo-
lites by activating cryptic gene clusters in Antarctic
Marinobacter. They activated these gene clusters by
coculturing Marinobacter sp. with other fungi, extracted
cocultures, and partially characterized new metabolites.

Bayliegh Biebel (Molecular Biology & Biochemistry
major) worked with Bob Cluss (Chemistry & Biochemis-
try and Molecular Biology & Biochemistry) during the
summer and academic year on a project that investigat-

ed how specific mutations in the enolase produced by

Borrelia burgdorferi affect enzyme kinetics.

Julian Billing (Computer Science major) worked with
Christopher Andrews (Computer Science) on
MiddGuard, a platform for developing visual analytics
tools.

Erin Birdsall and Waleed Helweh (Chemistry & Bio-
chemistry majors) worked with Jim Larrabee
(Chemistry & Biochemistry) during the academic year
on a senior thesis project (Birdsall) and an independent
research project (Helweh) that used magnetic circular
dichroism spectroscopy to characterize the electronic
structures of cobalt(II) ions in the active sites of dicobalt
(II) hydrolase enzymes.

Benjamin Bogin (Molecular Biology & Biochemistry
major) conducted research with Catherine Combelles
(Biology and Molecular Biology & Biochemistry) to ex-
amine the effect of bisphenol-A on oocyte maturation in
the bovine. His work was presented in a poster at the
annual meeting of the Society for the Study of Repro-
duction.

Valarie Braddick (Neuroscience major) worked with
Mark Spritzer (Biology and Neuroscience) during the
academic year on a Neuroscience 700 project. Her
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experiment tested for dose-dependent effects testos-
terone on spatial memory in male rats. Her results will
be presented at the Society for Neuroscience meeting in
2016, and she is a co-author on a manuscript that is in

preparation.

Anmity Calvin (Biology major) worked with Tom Root
(Biology and Neuroscience) during the academic year
on an independent project studying individual differ-
ences of octopuses and how they respond to novel stim-
uli.

Vera Chan (Biology major) conducted research with
Helen Young (Biology) to examine the effect of growing
crops on soil previously occupied by buckwheat during
the summer and academic year on her senior project. In
addition, she examined the colonization of roots of these
plants by beneficial mycorrhizal fungi.

Davin Chia (Computer Science and Mathematics ma-
jor) worked with Ananya Christman (Computer Sci-
ence) during the academic year on algorithms for fault-
tolerant application hosting for server clusters.

Kevin Conroy and Danny Plunkett (Physics majors)
worked with Eilat Glikman (Physics) during the spring
semester on their senior research project to calibrate
and determine the performance of the Middlebury Col-

lege Observatory’s new camera and newly aluminized
mirror. The students conducted observations with the
College Observatory of standard stars. They reduced
and analyzed the data to determine the zero-point mag-
nitude of the Observatory’s filter set.

Ali Cook (Molecular Biology & Biochemistry major)
worked with Jeremy Ward (Biology and Molecular Biol-
ogy & Biochemistry) continued work begun a Stanford
on the chromatin states normal vs. virulent yeast strain-
as as measured by advanced genomic sequencing tech-

niques.

Alexis Coolidge (Molecular Biology & Biochemistry
major) conducted research with Catherine Combelles
(Biology and Molecular Biology & Biochemistry) to in-
vestigate the effect of bisphenol-A on theca cells in a

bovine model.

Rachel Copulsky (Psychology major) worked with
Michelle McCauley (Psychology) on a project entitled
Humor, Metaphor, and the Environment. This project
was focused on science communication. In particular,
the role of metaphor in helping people understand and
remember environmental information. Specifically, she
tested which types of metaphors facilitate attention to
environmental science, recall of presented information,

and policy support.



Tim Crocker, Bianca Messner, and Matt Stanley
(Computer Science majors) worked with Daniel Schar-
stein (Computer Science) on developing challenging test
cases for stereo matching algorithms, as well as visuali-
zation tools for various stereo matching costs.

Miléna Crnogor&evi¢ and Larson Lovdal (Physics ma-
jors) together with Carol Hundal and Henry Daniels-
Koch (KNAC REU students from Wellesley and
Bowdoin, respectively) worked with Eilat Glikman
(Physics) to study a sample of red quasars in a region of
sky possessing multi-wavelength observations across the
electromagnetic spectrum. They processed and ana-
lyzed optical and near-infrared spectra from ground-
based telescope facilities on Mauna Kea, Hawaii, and X
-ray spectra from the Chandra Space Telescope, a
NASA facility. Larson continued this work in an inde-
pendent study in winter term, 2016, to complete his
analysis.

Brandon Cushman (Molecular Biology & Biochemistry
major) completed a thesis for honors with Bob Cluss
(Chemistry & Biochemistry and Molecular Biology &
Biochemistry) on “The Expression and Partial Charac-
terization of a Borrelial Phosphofructokinase.”

C. Brennan Delattre (Neuroscience major) worked
with Marcia Collaer (Psychology and Neuroscience)

during the fall semester to analyze data collected in Bra-
zil for a senior project entitled, Capoeira: The Relation-
ship of an Afro-Brazilian Movement Art to State Anxie-
ty, State Self-Efficacy, and Prosocial Behavior Tenden-

cies.

Jack Desmarais (Molecular Biology & Biochemistry
major) worked with Jeremy Ward (Biology and Molecu-
lar Biology & Biochemistry) designed and built a sensor
for the causative agent of Lyme disease using RNA-

based riboswitches.

Alec Drobac and Rob Bracken (Physics majors)
worked with Eilat Glikman (Physics) during the fall se-
mester on their senior research project studying the op-
tical and infrared properties of a sample of nearby Ac-
tive Galactic Nuclei (AGN) to infer the distribution of
dust and gas clouds surrounding the supermassive black
hole in these unresolved systems.

Julie Ehrlich (Neuroscience major) conducted research
with Catherine Combelles (Biology and Molecular Biol-
ogy & Biochemistry) and Kelly Campen (Biology) to
examine the effect of bisphenol-S on oocyte maturation
in the bovine. Her work resulted in a poster presenta-
tion at the annual meeting of the Society for the Study of

Reproduction.
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Jacob Epstein (Physics major) worked with Michael
Durst (Physics) during the summer and academic year
on his senior thesis, building and characterizing an up-
right two-photon laser-scanning fluorescence micro-
scope for 3D imaging of biological tissue. Jacob pre-
sented a poster titled “Construction of a Custom Two-
Photon Microscope” at the Symposium on Undergradu-
ate Research at the annual meeting of the Division of
Laser Science of the American Physical Society in 2015.

Eli Feinberg and James Ronan (Physics majors)
worked with Susan Watson (Physics) during the sum-
mer on a National Science Foundation-funded research
project involving schemes for detecting the quantum
states of solid state quantum bits used for quantum com-
putation. The work is a collaboration with the Marcus
group at the Center for Quantum Devices, University of

Copenhagen.

Kae Fink, Rachael Morris, and Emory Payne
(Chemistry & Biochemistry majors) worked with Molly
Costanza-Robinson (Environmental Studies and Chem-
istry & Biochemistry) on senior theses and independent
study projects to produce and characterize novel or-
ganoclay materials for use in remediation of organic
contaminants from water. They also conducted contam-

inant adsorption experiments to begin understanding

what physicochemical properties of the materials govern
their ability to remove contaminants from water. The

students presented their work at the spring and summer
research symposia and publicly as part of the senior the-

sis program.

Drew Friedrichs (Physics major) worked with Rich
Wolfson (Physics) on fluid dynamic modeling of Middle-
bury’s new research vessel, the R/V Folger. He used a
the finite-element modeling software COMSOL Mul-
tiphysics to show that the two-hull Folger has less drag
and is therefore more energy efficient than its predeces-
sor, the R/V Baldwin.

Hannah Gelderman, Andrew Grant, and Betty Kobia
(Chemistry & Biochemistry and Environmental Studies
majors) worked with Molly Costanza-Robinson
(Environmental Studies and Chemistry & Biochemistry)
on senior theses and a senior independent study project
to investigate the use of a novel, non-intrusive indicator
(in adults) of developmental exposure to chemicals that
disrupt the hormone system. The students presented
their work at the spring and summer research symposia
and to the public as part of the thesis program, as well
as provided preliminary data for a grant proposal sub-
mission to the National Institutes of Health.

Teddy Gordon (Physics major) worked with Michael



Durst (Physics) during the academic year on his senior
project, designing and fabricating a printed circuit board
for high-speed detection of electrical pulses for laser-

scanning microscopy.

Drew Gorin (Geology major) worked with Jeff Munroe
(Geology) on a year-long project developing a late Holo-
cene stable-isotope based paleoclimate record from a
speleothem collected from Weybridge Cave.

Ilana M. Gratch (Psychology major) worked with Rob-
ert Moeller (Psychology) on a senior thesis exploring
leadership aspirations, perceived career barriers and
social support in college-aged women. The research
conducted from this thesis was presented at the 96t
annual convention of the Western Psychological Associ-
ation.

Nathaniel Henning, Sebastian Fica Contreras, and
Josephine Trichka (Chemistry & Biochemistry majors)
did independent research on the mechanism of Alzhei-
mer’s disease (AD) with Sunhee Choi (Chemistry &
Biochemistry). Their preliminary results showed that
the reaction of sugar and Amyloid Beta (a major protein
in the AD brain) produced toxic reactive oxygen species
(ROS) in the presence of copper ion. The reaction fur-
ther resulted in the aggregated Amyloid Beta. Henning
and Fica Contreras will continue this research as their

2

senior thesis projects under the working hypothesis that
glycation (reaction of sugar and Amyloid Beta) in the
presence of copper ion is the major chemical reaction
which leads to AD.

Will Henriques (Molecular Biology & Biochemistry
major) worked with Jeremy Ward (Biology and Molecu-
lar Biology & Biochemistry) to continue a project study-
ing gene expression in the mouse hippocampus (a brain

region).

Lauren Henry (Psychology major) worked with
Michelle McCauley (Psychology) during the academic
year investigating the extent that quality of teammate-
teammate and teammate-coach relationships affect mo-

tivation, moral, and performance.

Emily Hoff (Molecular Biology & Biochemistry major)
completed a research project with Catherine Combelles
(Biology and Molecular Biology & Biochemistry) investi-
gating the effect of bisphenol-A on glutathione in bovine
granulosa cells.

Sam Horn and Andrew Goulet (Molecular Biology &
Biochemistry majors) worked with Jeremy Ward
(Biology and Molecular Biology & Biochemistry) to
study the protein HeilO in the context of human cancer

and meiosis.
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Michelle Irei (Neuroscience major) worked with Tom
Root (Biology and Neuroscience) during the academic
year on an independent project examining the literature
on impulsivity in criminals with antisocial personality

disorder.

Eliza Jaeger (Neuroscience major) worked with Mark
Spritzer (Biology and Neuroscience) during the summer
of 2015 on various research projects. She completed
analyses on the relationship between hormone levels and
neurogenesis in wild caught voles, and she will be pre-
senting these results at the Society for Neuroscience
meeting in 2016. She will be continuing an experiment
testing the dose-dependent effects of testosterone on
spatial memory in aged rats as her senior thesis.

Jenny Jones (Neuroscience major) worked with Tom
Root (Biology and Neuroscience) during the academic
year on an independent project examining how the
movement of prey affects the predatory responses of

octopuses.

Chan Kim (Chemistry & Biochemistry major) complet-
ed a thesis for honors with Bob Cluss (Chemistry & Bio-
chemistry and Molecular Biology & Biochemistry) titled
“Expression and Characterization of Glycerol Kinase
and Glycerol-3-Phosphate Dehydrogenase in Borrelia
burgdorfer”.

Kristin Knutzen (Neuroscience major) worked with
Tom Root (Biology and Neuroscience) during the aca-
demic year on an independent project using clinical data
from her work at Dartmouth Hitchcock Hospital on
factors that predict aneurysm and treatment outcomes,
which she presented at Posters on the Hill in Washing-
ton, D.C. in April.

Katherine Kucharczyk (Molecular Biology & Biochem-
istry major) conducted research with Catherine
Combelles (Biology and Molecular Biology & Biochem-
istry) and Kelly Campen (Biology) to examine the effect
of very low doses of bisphenol-A on oocyte maturation
in the bovine. Her work resulted in a poster presenta-
tion at the annual meeting of the Society for the Study of
Reproduction.

Colin Laurence (Physics major) worked with Michael
Durst (Physics) during the summer on a project measur-
ing the pulse width of a femtosecond-pulsed laser used
for two-photon excitation. Colin presented a poster
titled “Characterization of Ultrashort Laser Pulses” at
the Symposium on Undergraduate Research at the an-
nual meeting of the Division of Laser Science of the
American Physical Society in 2015.

Muriel Lavallee (Molecular Biology & Biochemistry
major) completed a research project with Catherine



Combelles (Biology and Molecular Biology & Biochem-
istry) and Kelly Campen (Biology). The research exam-
ined the effect of bisphenol-S on viability and steroid
production in bovine granulosa cells. Her results were
presented in a poster at the Gordon Research Confer-

ence on Environmental Endocrine Disruptors.

Lea LeGardeur and Anna Cerf (Geography majors)
worked with Guntram Herb (Geography) investigating
indigenous nations along the US-Canada border and
how policies and physical barriers are affecting cultural
practices as well as access to traditional lands.

Ashley Chui-Kay Leung (Psychology and English &
American Literatures major) worked with Suzanne Gur-
land (Psychology) during the academic year on a senior
thesis in which she tested the effects of autonomy sup-

port versus control on incidental word learning.

John Lower (Neuroscience major) worked with Mark
Spritzer (Biology and Neuroscience) during the academ-
ic year on a Neuroscience 700 project, which tested for
possible dose-dependent effects of testosterone on spa-

tial memory in aged male rats.

Alexa Manley (Biology major) worked with Catherine
Combelles (Biology and Molecular Biology & Biochem-
istry) to examine the effect of bisphenol-A on the viabil-

ity and steroidogenesis of bovine granulosa cells in vitro.

Ryan McElroy and Sam O’Keefe (Geology majors)
worked with Jeff Munroe (Geology) during the academ-
ic year on connected senior theses reconstructing the
post-glacial delivery of eolian mineral dust to alpine
lakes in the Uinta Mountains, Utah.

Jennie Mejaes (Neuroscience major) worked with
Catherine Combelles (Biology and Molecular Biology &
Biochemistry) and Kelly Campen (Biology) to examine
the effect of bisphenol-S on bovine theca cells.

Julie Merchant (Biology major) worked with Glen
Ernstrom (Biology and Neuroscience) to lead a team of
undergraduate researchers to analyze a large neuronal
fluorescence imaging data set collected by Glen
Ernstrom with collaborators at the University of Utah
and the Howard Hughes Medical Institute. The study
documented the extent to which a genetically-
engineered proton pump acidifies synaptic vesicles in
the nematode C. elegans to analyze how chemical neural
signaling is regulated.

Carter Merenstein (Molecular Biology & Biochemistry
major) worked with Jeremy Ward (Biology and Molecu-
lar Biology & Biochemistry) on a metagenomic study of

the microorganisms present in ticks in Vermont.
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Paola Meza (undeclared major) conducted research
with Catherine Combelles (Biology and Molecular Biol-
ogy & Biochemistry) and Kelly Campen (Biology) in the
summer, investigating the effect of bisphenol-F on bo-

vine oocytes.

Lindsey Erin Miller (Neuroscience major) worked with
Mark Spritzer (Biology and Neuroscience) during the
summer and academic year on her senior thesis, which
tested the relative effects of testosterone on spatial
memory in young and aged male rats. She also exam-
ined the potential effects of age and testosterone on
brain derived neurotrophic factor. She will be present-
ing her work at the Society for Neuroscience meeting in
2016.

Erzsebet Nagy (Molecular Biology & Biochemistry)
completed a research project with Catherine Combelles
(Biology and Molecular Biology & Biochemistry) on the
impact of bisphenol-A on the glutathione content of
individual bovine oocytes.

Leslie Panella (Neuroscience major) worked with
Mark Spritzer (Biology and Neuroscience) during the
summer and academic year on a Neuroscience 700 pro-
ject testing the effects of estradiol on the stages of adult

neurogenesis among male rats.

Anna Paritsky (Neuroscience major) worked with Tom
Root (Biology and Neuroscience) during the academic
year on an independent project using literature to report
on the sensory manipulations used to affect consumer

choices.

Zachery Perzan (Geology major) worked with Pat and
Tom Manley (Geology) on data from the five-year study
of the circulation and sedimentation within Missisquoi
Bay in Lake Champlain. He presented this work at the
2015 summer meeting of the American Society of Lim-

nology and Oceanography.

Kelsey Phinney (Neuroscience major) worked with
Tom Root (Biology and Neuroscience) during the aca-
demic year on an independent project for an audio/blog
project on the less tangible effects of Parkinson’s Dis-
ease, including non-motor symptoms and especially
REM sleep behavior disorder.

Erin Phlegar (Neuroscience major) worked with Tom
Root (Biology and Neuroscience) during the academic
year on an independent project examining the develop-
ment of behavior in newly hatched octopuses.

B. Christina Pil (Neuroscience major) worked with
Marcia Collaer (Psychology and Neuroscience) during

the academic year on a senior honors thesis that ex-



plored the influence of stress on judgments about the
morality of ethically challenging situations and whether

emotional states might moderate stress effects.

Luc Pomerance (Molecular Biology & Biochemistry
major) worked with Glen Ernstrom (Biology and Neuro-
science) during the summer and academic year on a
senior thesis analyzing how neuronal synaptic vesicle
acidification regulates neurotransmitter release. Luc
presented his work at the annual Vermont Genetics
Network spring symposium, and his research poster
received a top prize.

Kyle Robey (Physics major) worked with Michael
Durst (Physics) during the summer and academic year
on his senior thesis, building and characterizing a tem-
poral focusing microscope for wide-field two-photon
fluorescence imaging of biological tissue.

Julia Rossen and Emily Vicks (Neuroscience majors)
worked with Mark Spritzer (Biology and Neuroscience)
during the academic year on a Neuroscience 700 pro-
ject. Their project tested the relative effects of estradiol
and dihydrotestosterone on the spatial memory of aged

male rats.

Madeline Schneider (Molecular Biology & Biochemis-

try major) conducted research with Catherine

Combelles (Biology and Molecular Biology & Biochem-
istry) and Kelly Campen (Biology) to determine the im-
pact of bisphenol-A on the oxidative stress status of bo-

vine granulosa cells.

Hayden Shea (Biology major) worked with Steve
Trombulak (Biology and Environmental Studies) on a
senior thesis that evaluated the sensitivity and congru-
ence of various species distribution models, using the
brown bog sedge (Carex bauxbaumii) in New York

State as a test case.

Perri Silverhart (Geology major) worked with Pat and
Tom Manley (Geology) on a year-long project using
subaqueous landslides in Lake Champlain as paleoseis-
mic and paleohazard indicators. She presented her the-
sis at the Northeast section of the Geologic Society of
America meeting, as well as at the 2016 National meet-
ing of Geologic Society of America.

Peter Slotkin (Physics major) worked with Rich
Wolfson (Physics) on modeling the impact of a hypo-
thetical dark-matter halo around Earth on the orbits of
GPS satellites.

Nathaniel Smith (Molecular Biology & Biochemistry
major) worked with Bob Cluss (Chemistry & Biochemis-
try and Molecular Biology & Biochemistry) on a project
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to refine an ELISA assay to measure the plasminogen-
binding activity of enolase produced by the Lyme dis-
ease spirochete.

Alexandra Spencer-Wong (Neuroscience major)
worked with Tom Root (Biology and Neuroscience)
during the academic year on an independent project on
the responses of octopuses to chemical signals on prey.

Ethan Strayer (Biology major) conducted summer re-
search with Sallie Sheldon (Biology) mapping the Bicen-

tennial Hall wetland.

Hannah Street (Neuroscience major) worked with Ja-
son Arndt (Psychology and Neuroscience) during the
academic year on a senior independent research project
that examined how emotion impacts memory. Han-
nah’s project examined whether experiencing multiple
emotional events simultaneously leads to competition
for attentional resources, and in turn reduces or elimi-
nates the normal memory advantage for emotional

events over neutral (non-emotional) events.

Annie Taylor (Biology major) worked with Dave Allen
(Biology) during the academic year on a senior thesis.
For this thesis Annie created an algorithm to assess
Bishop pine mortality, caused by drought and bark bee-
tle, on Santa Cruz, CA from remotely sensed data. She

went to Santa Cruz island during J-term and measured
this mortality to ground truth her algorithm.

Logan Wahl and Ilana M. Gratch (Psychology majors)
worked with Robert Moeller and Martin Seehuus
(Psychology) on a project exploring mental health and
sexual risk taking correlates of Pre-Exposure Prophylax-
is use. The research examined the effects of this new
HIV-prevention measure among sexual minority men.
Results from this research were presented at the Inter-
national AIDS Conference in South Africa.

Sarah Wall (Neuroscience major) worked with Tom
Root (Biology and Neuroscience) and Amanda Crocker
(Neuroscience) during the academic year on an inde-
pendent project examining the effect of gut bacteria on
teeding behavior of Drosophila melanogaster.

Matthew Wojciechowicz (Physics major) worked with
Susan Watson (Physics) on a senior research project to
measure the integer quantum Hall effect in a GaAs het-
erostructure at low temperature and high magnetic field.
In the near future, the experiment will be incorporated
into the Experimental Techniques in Physics course at
Middlebury.



Education Outreach Activities

Priscilla Bremser (Mathematics) was lead instructor
for Number Theory, a required course for teachers in
the Vermont Mathematics Initiative, a three-year mas-
ter’s degree program at the University of Vermont. This
summer marked her tenth year of instruction at VML
Priscilla also led activities as part of the STEAM (STEM
+ Arts) Camp for middle-school girls offered by the
Town of Middlebury Recreation Department during the
girls’ spring vacation.

Molly Costanza-Robinson (Environmental Studies and
Chemistry & Biochemistry) and Michele Dubé
(Chemistry & Biochemistry) offered a polymer chemis-
try “playshop” to 5-8 grade girls as part of the spring
break Girls’ STEAM (Science, Technology, Engineer-
ing, Arts, and Math) Camp hosted by Middlebury Parks
and Recreation. The playshop was featured in the Addi-
son Independent (http://

www.addisonindependent.com/201604steam-camp-
steers-local-girls-toward-science).

Molly Costanza-Robinson (Environmental Studies and
Chemistry & Biochemistry) offered a new alumni college
course Toxic Trespass: Before Bhopal and Beyond Flint.

Michael Durst (Physics) worked with the Cornwall
Elementary School as an advisor for physics-related
posters as part of the Curiosity Project, a school-wide

science fair.

Glen Ernstrom (Biology and Neuroscience) talked with
Ms. Harder’s second-grade class at Weybridge Elemen-
tary school about the biology of worms. The second-
graders had a first-hand opportunity to look at live speci-
mens through dissecting microscopes brought over from

Glen Ernstrom’s research lab.

Eilat Glikman (Physics) presented a public talk titled
“Quasars: How to grow an enormous black hole” to an
audience of approximately 100 Vermonters at the Fair
Haven Inn as part of the Science PUB program. Sci-
ence PUB is a science outreach program co-sponsored
by the Friends of the Castleton Free Library and the
Rutland Free Library.

Eilat Glikman (Physics) offered enrichment activity to
the Aurora School on finding planets around far-away
stars as part of their “frontiers” theme. Students built
models of a star-planet system and learned how planets
“tug” on their companion star, making it wobble, and
thus discoverable.

Jonathan Kemp (Sciences Technical Support Services)
managed an outreach program at Middlebury College
Observatory that welcomed local schoolchildren, the

College community, and the general public. He worked
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with and trained College students and local high school
students as part of the Observatory’s outreach program.
He also served as advisor for the newly-formed Space
Club student organization and collaborated with various
science faculty to bring telescopes and astronomy to a
broader selection of science disciplines. Kemp managed
major upgrades at the Observatory.

Marc Lapin (Environmental Studies) is part of a multi-
year educational collaboration with Wes Jackson (The
Land Institute, Salina, KS) and over a dozen colleagues
from numerous colleges and universities and represent-
ing disciplines including philosophy, environmental his-
tory, journalism, agronomy, plant breeding, economics
and geography. The group is developing principles and
curriculum for Ecospheric Studies, a reworking of envi-
ronmental studies to address, from root causes to solu-
tions, the multi-dimensional problems of the 215t Centu-

ry.

Michael Olinick (Mathematics) presented two work-
shops on the mathematics of making and secret codes at

Bethel High School in May, 2016.

Emily Proctor (Mathematics) taught a class for the
Governor’s Institutes of Vermont titled “Some surpris-
ing things you can do with triangles” in Summer 2016.

Mark Spritzer (Biology and Neuroscience) worked
with community members and local high schools to or-
ganize “Discover Brain Day.” This event exposed local
high school students to various topics in neuroscience
through a combination of talks, interactive workshops,
and a brain bee. Mark also gave a short presentation on
bird diversity to Quarry Hill Preschool, and he gave a
one-hour interactive discussion on biodiversity to a third
grade class at Mary Hogan Elementary.

Tom Root (Biology and Neuroscience) taught his Neu-
ral Disorders course with a substantial outreach compo-
nent this spring, in which over 30 students assisted resi-
dents and staff at the Helen Porter Health Care and
Nursing Center.

Roger Sandwick (Chemistry & Biochemistry and Mo-
lecular Biology & Biochemistry) provided entertainment
to about 100 local children and their families in a chem-
istry show titled Alchemistry pHun.

Rich Wolfson (Physics) gave a talk entitled “Global
Warming: Update 2015 to the Middlebury Town &
Gown group, and a similar talk, “Global Warming: Up-
date 2016” as the keynote at the annual meeting of the
Addison County Retired Teachers.

Rich Wolfson (Physics) participated in the symposium



“Power and Protest: Global Responses to Atomic Ener-
gy” at Middlebury College, where he gave a talk entitled
“Nuclear Power: A Future after COP 21?”

Helen Young (Biology) taught MiddCORE (along with
three other Middlebury faculty) at Sierra Nevada Col-
lege on Lake Tahoe in the summer.
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STEM at Middlebury College

Department and Program Statements

submitted by department chairs and program directors

DEPARTMENT OF

Biology

Dr. Jeremy Ward, chair

The Department of Biology had a strong year that in-
cluded the recruitment and set up of Dr. Jill Mikucki as
our new molecular microbial ecologist, continued sup-
port of our own pedagogical efforts as well as those of
Molecular Biology & Biochemistry and Neuroscience,
and a broad and fascinating array of student faculty re-
search collaborations. Biology is also particularly excit-
ed to announce the promotion of Dr. David Allen from
Visiting Assistant Professor to Assistant Professor on
the tenure track.

Biology provides foundational support for its own ma-
jors as well as those of Neuroscience and Molecular
Biology & Biochemistry in the form of classes, student
research funding, and mentoring. Rapidly increasing

- EENERRERERENNY

DEPARTMENT OF

iy
JChemistry & Biochemistry =l

enrollments in all three majors have challenged the de-
partment but are a reminder of the pivotal role biology
plays in science education grounded in the liberal arts
tradition.

Because of its broad and deep perspective on the life
sciences, Biology (and Molecular Biology & Biochemis-
try and Neuroscience) majors worked on a remarkable
range of collaborations with faculty last year. These
projects included analysis of microbial diversity in Ant-
arctic ice core samples, forest ecology effects on Lyme
disease in Vermont, and the building of RNA biosensors
using the technology of synthetic biology. The students
involved in these projects headed on to medical school
and some of the best graduate schools in the country
while the faculty continue to be successful at their schol-

arship and launching a challenging curriculum.

B T
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Dr. Sunhee Choi, chair

Three major events in the Department of Chemistry &
Biochemistry this year stand out: (1) hiring Dr. Mary
Jane Simpson, (2) national recognition of Dr. Lesley-
Ann Giddings in the Chemical and Engineering News,
and (3) a strong level of student-faculty collaborative
scholarship.

Dr. Mary Jane Simpson —Dr. Simpson did her graduate
work at Duke University where she used laser microsco-
py to spot abnormal pigment chemistry in melanomas.
This work was featured in Science Translational Medi-
cine. For her post-doctoral studies, she went to Oak

Ridge National Lab where she designed and built a one-
of-a-kind laser-scanning microscope that provided new
insight into problems surrounding solar cell efficiency.
Her most recent research on perovskite solar cells was
announced in press conference (http://www.ornl.gov/

news/new-ornl-method-could-unleash-solar-power-

potential). As an Associate in Science Instruction, her
main responsibilities are teaching general chemistry
laboratories and developing new laboratory curricula.

Dr. Lesley-Ann Giddings — In September 2015, the
American Chemical Society (ACS) featured Dr. Gid-
dings in the ACS Chemical and Chemical Engineering


http://www.ornl.gov/news/new-ornl-method-could-unleash-solar-power-potential
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News magazine (Widner, A. Chemical & Chemical En-
gineering News “Lesley-Ann Giddings: A love for teach-
ing led this ACS Scholar to become a professor” Chemi-
cal & Chemical Engineering News. Sept. 28th, 2015,
Vol. 93 (38), p. 50). The article discusses where her
interests in science and teaching stem from and how
they ultimately led her to her current tenure-track posi-
tion at Middlebury College. In addition, another profile
of Dr. Giddings is featured on the website for the Amer-
ican Society for Biochemistry and Molecular Biology,

DEPARTMENT OF

Computer Science

another organization that brings global attention to the
latest research, public policies, and educational opportu-
nities in the fields of biochemistry and molecular biolo-
gy.

Student and Faculty Scholarship — Total of six research
papers were published in peer-reviewed-journals by fac-
ulty members in the department with 14 student co-
authors. Three Chemistry & Biochemistry graduates
will matriculate Ph.D. degrees this fall.

Dr. Daniel Scharstein, chair

The Department of Computer Science had a busy and
productive year, with enrollments continuing to climb to
new record levels. We taught more than 830 students
this year — a four-fold increase over the last 5 years.

Several colleagues collaborated on research problems
with Middlebury students during the summer. One pro-
ject, by Computer Science major Julian Billings and pro-
fessor Christopher Andrews, won an award at the annu-
al VAST Challenge.

DEPARTMENT OF

Professor Daniel Scharstein was recognized for his con-
tributions to the field of computer vision with the Mark
Everingham Award, which was presented at the Interna-
tional Conference on Computer Vision in Santiago,
Chile. The award honors the Middlebury datasets,
which were created together with undergraduates over
the last 15 years, and which have become a primary
benchmark for programmers around the globe to test
their work.

Dr. Jeff Munroe, chair

Fifteen seniors were active members of the Department
of Geology in the 2015-16 academic year. Riley Ebel
graduated in February, and six other students walked in
May. All of these seniors completed a year-long thesis
project. Thesis topics included bedrock sources of con-

tamination in Champlain Valley groundwater, post-
glacial dust deposition in the mountains of northern
Utah, new applications of LIDAR datasets in Addison
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