
The invaluable experience of conducting
undergraduate research provides skills,
knowledge, exposure to the scientific
process, and much more to students at
Cornell. For Noelle Clarry ’07 and Nishant
Soni ’07, entomology research in their junior
and senior years allowed them to broaden
their academic experience further and define
their career pursuits with hands-on research
in their areas of study.

Noelle Clarry seems to have always had an
interest in ecology and marine biology. As

an interdisciplinary studies major in the
College of Agriculture and Life Sciences,
Clarry is able to tailor her coursework to the
opportunities Cornell provides in the fields
of marine science and ecology. During her
sophomore year, she had an internship in
Hawaii, where she got to see the coral reef
and study bioacoustics and the effects of
boat traffic on dolphin populations. From
this experience, Clarry learned the value of
“study by doing,” which goes beyond
coursework and books.

Upon returning to Cornell for her junior year,
Clarry was eager to find an undergraduate
research position in ecology to further her
hands-on experience. In search of this
opportunity, she found a job listing on the
Cornell student employment services online
postings. After interviewing and being
offered the position, she was shocked and
excited to be working under Professor
Emeritus Thomas Eisner, Ecology and
Evolutionary Biology.

In her first year in Eisner’s lab, Clarry did
general lab maintenance, working with ani-
mals and taking care of current lab projects.
Then over the summer, Eisner explained to
Clarry that he wanted her to start thinking
about her own project that would apply to
his lab work in neurobiology and behavior. 
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Unparalleled Experiences
Butterfly and Mosquito Research Leads Undergraduates to
Scientific and Personal Discoveries
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Clarry says, “I am so lucky to work in a
small lab under Dr. Eisner. Many students
have to beg to do their own research. Dr.
Eisner’s support and encouragement for me
to do my own research provided a great
opportunity for me.” Due to her extensive
work in maintaining butterflies during her
first year in the lab, Clarry expressed interest
in working with butterfly behavior. Postdoc
Maria del Campo and Eisner helped Clarry
to shape her ideas into a project on the flight
patterns of butterflies during courtship.

Clarry’s work was on the species Pieris
rapae, a butterfly with little yellow and
white wings often seen pollinating roadside
weeds. Butterflies typically have an erratic
flight pattern that helps them avoid predators
and that is also an integral part of courtship
behavior. Clarry explains that typically the
male Pieris rapae, when courting, will chase
the female. Then the two will conduct a
dance, flying in a specialized, graceful pattern.
When their hind wings are cut off, however,
the butterflies fly in a slower, less graceful
manner. Clarry’s research began to investi-
gate whether males would still mate with
females who were missing the hind wings.
She wanted to know if the erratic and
graceful flight pattern is essential in
courtship, when the butterflies test each
other’s fitness to pass traits on to offspring.

In outdoor tests, Clarry observed that the
male butterfly will still mate with the
maimed female, but no courtship dance
takes place. Instead the male chases the
female and rapidly mates. She explains that
the butterflies have the ability to use sperm
preferentially. Because the females did not
use these male’s sperm in her tests, Clarry
suggests that mating without a courtship
dance is a form of butterfly rape. She
repeated the test in the closed environment
of the greenhouse and likewise encountered
no courtship dance and no used sperm. 

Clarry also conducted tests to see if males
prefer females with whole wings or clipped
wings, when given the choice. She released
an even number of males and females—half
of the females had clipped wings—and
recorded the order of mating. She was 
surprised to see that courtships known to
last 10 minutes lasted only 10 seconds 
in her test. All of the mating was an
ungraceful chase. 

Clarry’s research project evolved into a study
on the nuptial flight that occurs when but-
terflies mate. When butterflies are disturbed
while mating, the male carries the female to
another location. Clarry hypothesizes that
this behavior may be to avoid predators, or
it may provide a way for the female to test
the male—to see if he can carry her.

Clarry hopes to get a master’s degree in a
subject related to marine science. The under-
graduate research experience confirmed her
decision to go to graduate school. One value
of research for undergraduates, she says, is
as a “test to see if this is what you really
want to do, because you could go into the
lab and absolutely hate it. It helps you know
what you want to do. It also teaches you
how to do research and how tedious
research can be.”

Although her project did not lead to the
results she originally anticipated, she
explains that negative or unexpected results
are an important aspect of science. “Dr.
Eisner often says that 90 percent of research
is a waste, with hypotheses changing, more
questions, and things not working out.
Nevertheless, it is interesting and necessary
to rethink hypotheses and reevaluate what
you are really trying to test based on
results.” (Continued on page 30)

One value of research for undergraduates, she
says, is as a “test to see if this is what you
really want to do, because you could go into
the lab and absolutely hate it. It helps you
know what you want to do. 
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In the first semester of
his junior year, Nishant
Soni ’07 took a class,
“Plagues and People,”
taught by Laura
Harrington, Entomology.
… Fascinated by the
study of human disease
transmission, he spoke
with Harrington and was
offered the opportunity
to work in her research
lab beginning the second
semester of his junior
year.
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“Oogkleppen Op Hebben”

Originally from the
Netherlands, Sander
Koenraadt joined the
Cornell community in
February 2006. A post-
doctoral associate under
Laura Harrington,
Entomology, Koenraadt
studies how climate
affects the development
and survival of mosquitoes
that transmit West Nile
virus. Koenraadt includes
undergraduates in many of
his research projects. He
currently has three stu-
dents working with him 
on different aspects of
mosquito development,
ranging from the effects of
rainfall on mosquito larvae
to the relation of odor
chemicals to host-seeking
behavior. 

Koenraadt praises
Harrington’s interest in his
ideas for smaller projects
and her encouragement to

hire the necessary help
for the projects. Although
undergraduates must
learn the lab environment
in stages, Koenraadt
encourages them to take
more responsibility for
projects as soon as they
can. Koenraadt says that
greater independence
allows the students to
truly be “some piece of
the bigger puzzle, so they
really feel they are doing
their work for the greater
purpose of the research.”
Nishant Soni, working on
the effects of temperature
on mosquito development,
added to his initial project
with his own innovations
in experimental design
and analysis. 

In addition to the benefits
for the students, Koenraadt
explains the great influence
undergraduates have in the
Harrington lab. Meeting

regularly to discuss their
work, the majority of faculty
and staff in the lab, trained
in entomology for many
years, can get into thinking
alike. Koenraadt uses the
Dutch phrase “oogkleppen
op hebben”—literally, to
have on blinders, the eye
shades that keep horses
looking ahead—to explain
how he sometimes gets so
caught up in the biases of
trained entomology
research, approaching a
problem in only one way.
The undergraduates, how-
ever, enter the lab with a
variety of experiences,
backgrounds, and questions.
Their work is extremely
valuable to Koenraadt and
the Harrington lab because
the undergraduate
researchers help remove
the “oogkleppen” to bring
new creativity and ideas
into the lab. 

The undergraduates, however, enter the lab 
with a variety of experiences, backgrounds, 
and questions. [They] bring new creativity 
and ideas into the lab.

Sander Koenraadt
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Even though she does not plan to work
directly in entomology, Clarry describes her
experience as invaluable because it taught
her scientific methodology. She hopes to use
these skills in marine ecology to explore 
scientific questions about why organisms 
do the things they do. 

Nishant Soni, a biology and society major,
has also gained experience through ento-
mology research that has taught him the
importance of hands-on experience in asking
scientific questions. Soni plans to attend
medical school in the fall of 2007. During
his freshman and sophomore years, he was
interested in research, but decided to wait
until he further defined his interests. Course
requirements for his major and extracurricular
activities, including an all-male singing
group, kept him very busy. In the first
semester of his junior year, he took a class,
“Plagues and People,” taught by Laura
Harrington, Entomology. The course focused
on how diseases transmitted by insects have
affected human lives and society throughout
history. Soni, fascinated by the study of
human disease transmission, spoke with
Harrington and was offered the opportunity
to work in her research lab beginning the
second semester of his junior year.

The Harrington lab researches vectors for
diseases such as West Nile virus and dengue
fever. The vectors for these two illnesses are
mosquitoes, which carry the virus and pass
it to humans. A group of postdocs, graduate
students, and undergraduates are working
together to find out where populations of
vectors are located and how the populations
change with climate and landscape.

Initially, Soni helped graduate students with
DNA analysis. He conducted PCR and DNA

tests, cleaned and maintained equipment
and supplies, and performed other daily lab
tasks. He describes this period as important
in the undergraduate research experience,
because it familiarizes one with the setting
of the lab. After this initial period, Harrington
proposed that Soni work with postdoc Sander
Koenraadt on the virus causing dengue
fever—a tropical disease that affects 50 mil-
lion people per year. Soni began to research
the effects of temperature on the two most
important vectors for dengue fever: the yellow
fever mosquito, Aedes aegypti, and the Asian
tiger mosquito, Aedes albopictus. As part of
a gradual shift in responsibility, he was able
to control the experiment, organize data
collection, and conduct data analysis. Soni
was excited to work as a researcher on a
disease so important in tropical areas. With
his interest in medicine and health, he views
the lab work as a good way to get involved
in the science that could one day save lives.

Unlike previous experiments that used a
constant temperature in the test, Soni’s test
used fluctuating temperatures to simulate
natural environments. Mosquitoes are
known to grow faster at higher temperatures
than lower. He was curious about the upper
limit of mosquito growth and whether mos-
quitoes might grow faster in fluctuating
temperatures than in a constant one. He
took the initiative and diverged from the
original experiment to find out. He also 
tested the growth at 300ºC, which is higher
than the upper limit of previous research in
the area.

As part of the experiment, Soni developed
different feeding methods for the mosquito
larva. He designed larval plates with 12
holes, one hole per mosquito larva. He put
the same food into each well, but incubated

Noelle Clarry ’07
found a job listing on
the Cornell student
employment services
online postings. After
interviewing and
being offered the
position, she was
shocked and excited
to be working under
Professor Emeritus
Thomas Eisner,
Ecology and
Evolutionary Biology.

Mike
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Aedes aegypti



different larvae at different temperatures.
Every day, he took readings from which he
determined the growth stage of the larvae,
and eventually, how fast they developed
based on how many days it took the larvae
to reach different growth stages.

Soni explains that this was a simple concept,
but little details made it much more compli-
cated. The incubators would frequently be
inaccurate, so he needed to use a separate
device to measure temperature. He had to

maintain the readings every day and
arrange for others to read when he could
not be in the lab. Each reading would take
over two hours, since he needed to change
the food in each of the larva wells. Over
time he developed more efficient feeding
methods. During the research experience,
Soni was surprised to learn that a simple
experiment can have “so many nuances that
you need to take care of.” He gained a first-
hand perspective on “how much work it
takes to get just the basic information that
you see in textbooks.” 

Soni appreciates the scale of his research
within the larger field of entomology. “It’s
been great, because my experiment has
given me the opportunity to really see the
results of my own work. With some research
it takes years and years to get results, but the
mosquito’s development time ranges from
seven days to a maximum of a month, so it
was easy to find out where my experiment
was headed.” He is also proud of the way his
project contributes to another project in the
Harrington lab: the mathematical modeling of
mosquito populations in different locations
and at different temperatures. He hopes that
one day his research on the fluctuating tem-
peratures at which mosquitoes thrive best will
be able to guide mosquito control methods.

Soni notes that the Harrington lab is 
particularly strong in promoting undergraduate
research. “Dr. Harrington is incredible and
will let you explore your interests, no matter
what. It’s up to you, and she will be there to

guide you.” Harrington allowed Soni to start
out, like many undergraduates, as a technician,
with a good transition into exploring his
own interests. Now he is writing a paper for
publication on his work. 

As he looks forward to medical school, Soni
realizes he wants to work with infectious
diseases in both research and clinical settings.
He hopes to learn more about malaria and
dengue fever through continued research. His
undergraduate research experience has also

made him “more inclined to have an abroad
clinical experience.” He now plans to spend
a summer of medical school in India to
study how a vector-borne disease exhibits
itself in clinical settings and how mosquitoes
directly impact the human population.

Gillian Sarah Paul ’08

For more information:
Noelle Clarry: njc8@cornell.edu
Nishant Soni: ngs8@cornell.edu

Clarry’s research began to investigate whether
males would still mate with females who were
missing the hind wings.

Soni began to research
the effects of tempera-
ture on the two most
important vectors for
dengue fever: the yellow
fever mosquito, Aedes
aegypti, and the Asian
tiger mosquito, Aedes
albopictus.
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Gillian Sarah Paul ’08 with Nishant
Soni ’07 and Postdoc Sander Koenraadt


