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Finding beauty from
Hardy Street Rail Yard (2004)

14 Earth, Environmental and Planetary Sciences

Photography
“...I heard a story in which a photographer asked other photographers
about a trip he was taking to Houston, and someone told him, ‘Don’t
even bother taking your camera.’ I took that story as a challenge to see
if I could do interesting art photography in Houston.” -COLIN ZELT

Colin Zelt

Houston’s Roads Less Travelled

SUMMER 2017 • Outcroppings 15

Profiles-FACULTY

I

started doing photography in 2002, after I
saw what my brother could do with a film
scanner and an inkjet printer, and hence
avoid the need for a darkroom, and rely on
the computer to process images- something
I was already familiar with in my day job. At
around the same time I heard a story in which
a photographer asked other photographers
about a trip he was taking to Houston, and
someone told him, “Don’t even bother taking
your camera.” I took that story as a challenge
to see if I could do interesting art photography
in Houston. In retrospect, I was probably
also drawn to photography because unlike
science, there is no concept of right or wrong
in art. However, both science and art require
creativity to move the field forward.

Abandonments (2003)

I started out thinking in terms of capturing
dramatic photos that would stand alone. Six
years later, I ended up thinking only in terms
of bodies of work of the most common subject
matter I could find in my own neighborhood. I
began shooting everything; from pretty skyline
pictures at sunset to abandoned buildings and
vehicles. All of my photos fall into the category
of urban landscapes, devoid of people, but
showing the “hand of man”.
Rocky’s Neighborhood at Night - series #2 (2006)
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I’ve had no training and I don’t own any “how to”
books. Instead, I get inspiration by looking at photos
of famous, and not so famous, photographers,
whose books in my collection, present photographic
series and entire life’s work. Two of my favorite
photographers are William Eggleston and Brassai,
for their groundbreaking color and urban night
photography, respectively.

Rocky’s Neighborhood (2007)

When I started I decided to only shoot in color
because, unlike many years ago, shooting in black &
white is now a conscious artistic decision to throw
away the color information, a choice I was never
comfortable making. I switched from film to digital
cameras in 2005, but I’ve always viewed choices
in camera equipment and format as insignificant
compared to your artistic vision.
Looking back at the six years I spent doing
photography, I am still surprised by some of the
things that happened. One of my photographs is in
the permanent collection of the Museum of Fine
Arts, Houston. I had invited solo exhibitions of my
work at the Houston Center for Photography and
the Galveston Arts Center. A review of my show
at the Galveston Arts Center, by a critic I did not
know, was published in an art magazine (it was
positive!), and I was interviewed for a 15-minute
segment on KUHF’s art show concerning that show.
I won the Carol Crow Memorial Fellowship from the
Houston Center for photography. Two of my photos
are included in a book about Houston. I was able to
sell my photos at print sales and privately for more
money than I deserved.
The greatest compliment I received came from
knowledgeable people in the photography
community who said that my photos have a
recognizable style. The most satisfying results of
doing photography are the self-published books I
made of each photographic series I shot, that I still
enjoy taking out and looking at every now and then.
Some of my photos and photo books can be seen at
colinzelt.com

Finally, I have bittersweet memories of frequently taking my late dog,
Rocky, with me when going out to take photos. Three series of photos
were taken during our walks together in our Montrose neighborhood,
and each series is named for him. -Colin Zelt

Dr. Colin Zelt is a professor whose research interests
include the development, assessment and application of
seismic modeling and inversion techniques for studies of
the near-surface (the upper 100m) for environmental and
engineering studies. He develops models of the seismic
properties of the subsurface in two- and three-dimensions
using controlled sources and seismic refraction/wideangle reflection data. Model interpretations may
incorporate surface geology, well data, or results from
seismic reflection or gravity studies. Zelt is also interested
in geophysical inverse theory.
Rocky’s Neighborhood at Night - series #1 (2006)
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Sandra Flechsig

, like many Houstonians, hails from
another state, yet calls Houston truly home. Sandra has been
a Houstonian since 1973, having moved from her home state of
Pennsylvania for an employment opportunity at the University of
Texas Health Sciences Graduate School of Biomedical Sciences.
Prior to the move, Sandra met her future husband while working
for a neurophysiology laboratory at the Veterans Administration
centered in Pittsburgh. He was interning as a “manual arts
therapist” employing his carpentry skills to help patients learn a
craft. A chance meeting in the cafeteria began their partnership.
They determined that his skills were moveable, so they got
married just prior to heading for Houston in 1973.
They arrived to an unusual winter in Houston that had 3 snow
storms! “We had wondered what we had gotten themselves into
as we were looking forward to the mild winters that Houston was
known for,” quipped Sandra.
In 1975, Sandra left the University of Texas (UT) laboratory to
complete a Bachelor’s degree from the University of Houston,
then went back to the laboratory until her first son was born in
1979. Following the arrival of son’s two and three, she left UT
permanently to be a full-time parent for the next 15 years.
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On May 27, 1997, she began work at Rice University. The
position would be in the Geology and Geophysics department
as a part-time staff assistant, working 20 hours per week on a
variety of tasks. In August 2000, her hours were increased to 30
per week, and along with it the title of Graduate Student Coordinator. Eight years later, Sandra accepted the full-time position
of Department Coordinator, which entails coordinating faculty
searches, managing faculty promotions and tenure. She also
administers the adjunct and lecturer appointments, Wiess visiting
Professor travel and Wiess post-doctoral searches.
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In 2014, Sandra returned to a part-time schedule that would
allow more time with her grandchildren, born in 2011 and 2013.
Recalling that she came from a heavily forested, small town called
Crescent, located on the Ohio River, and the source of 18th century steamboats, Sandra reflects on the tree lined streets at Rice,
“The Rice campus is such a beautiful place to work, and the drive
to campus on Rice Boulevard is always an amazing sight.”
Sandra is a devotee of many things Rice and attends Shepherd
School of Music events, follows Rice baseball and maintains
season tickets for Owls football. Sandra said one of the things
she truly loved, and will miss, is the Rice Gallery (which closed
in May). Reflecting on the best part of her time at Rice: “I have
enjoyed working with the faculty, staff, and students. The students
have been amazing….so smart and always so nice. The faculty
have always taken the time to answer any questions about their
research or any questions about science. I have learned there are 3
kinds of rocks, and that Central Texas was once underwater.”
In May after graduation, Bryn Dugre (the Department Operations Administrator), Lee Willson (the Department Administrator) and Department Chair Cin-Ty Lee surprised Sandra with
a ‘party’ to celebrate her 20th anniversary. “I thought we were
having a staff meeting, and I was deeply touched as the conference
room filled with faculty, some I have known for 20 years” said
Sandra.
This is not Sandra’s first award at Rice. In 2013, she was nominated for and subsequently received the Ruth M. Parks award,
which was created to commemorate the outstanding dedication
and service of Ruth Parks to the Wiess School of Natural Sciences.
The tribute, which is presented annually to staff members who
have provided extraordinary service to the School, was created at
the time of Ruth’s retirement to recognize the breadth and depth
of her long-standing service.

Sandra Flechsig:

Professor Richard Gordon, chair of Earth
Science at the time, nominated Sandra
for the award, “Sandra has established an
unmatched record of reliability, consistency,
and responsibility over the past 16 years.
She never misses a deadline and she seems
always to get it right the first time. I’ve
never heard her complain. She is always
cheerful. She has lots of good ideas—things
I don’t think of—that have improved
department processes, meetings, and events.
She anticipates my needs as department
chair. In short, she has provided exemplary
service to the department and is a most
worthy recipient of this year’s Ruth Parks
Award.” Sandra proudly displays the award
in her office.

Celebrating 20 years
at Rice and
Earth Science

When asked to be photographed for this
article, Sandra made a special request.
“Would you take a picture of me with
Bonny?” Bonny turns out to be a beloved
canine, rescued through True Blue Friends,
which used to attend (2009-2014) the Rice
Farmers Market that occurs every Tuesday
afternoon. As a semi-regular attendee,
she receives electronic mail notices and
advertising, including those from the pet
adoption group that brought potential
adoptees to the market. In 2012, Sandra
was enticed by one of the pet adoption
notices for Bonny, went to the market, fell
in love, and took her home.
Pet adoption is not unknown to the
Flechsigs’, as they live on a cul-de-sac that
has a large field next to their property,
which through the years, has been a
dumping ground for unwanted or lost
pets. Most of these make their way to
the house next door to become part of the
Flechsig family.
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- By Linda Welzenbach

SUMMER 2017 • Outcroppings 19

PROFILES- ALUMNI

What have you gotten yourself into? You are going to be isolated with
3 other astronauts for one month. Tell us what this is about and how
you got here? Are you preparing to go to Mars?

T

he NASA HERA (human exploration research analog) program has been
running since 2014. My team and I are part of Campaign 3, Mission 4, the
last 30-day mission. We’re known as HERA XII and we actually modeled our
mission patch after Apollo 12 (Ocean of Storms). NASA runs this program in
order to understand the impacts of isolation and confinement on a team for
future long-duration space missions. In our case, the mission is to Geographos asteroid in the main asteroid belt between Mars and Jupiter. In order
to get selected for HERA, a team member must be at least 30 years old, be
healthy, a non-smoker, pass multiple tests including medical and psychological, as well as hold a Masters degree in a STEM field.

ULYANA HORODYSKYJ:
Ulyana Horodyskyj ’07 is no stranger to extreme, isolated and
perilous environments. As a geologist (PhD in geosciences from
CU Boulder) with her own business- Science in the Wild - that
escorts citizen-scientists from the Atacama Desert to the base
of Mount Everest, Horodyskyj arguably has done it all, leaving
space as perhaps her last frontier.
In September of 2016, she got close. She was selected to spend
30 days in a simulated space capsule as commander of Mission
XII of the Human Exploration Research Analog (HERA) project,
locked in a 636 square foot sealed “pod” with three other test
subjects. HERA is a multi-year study that documents the effects
of confined space isolation on, the environment and duration of

Tell me about what it’s like inside the module?

The habitat is 3 stories tall with an attached “hygiene module” (bathroom)
and airlock. The first floor is where we perform most of our mission tasks –
from building rovers, to piloting the MMSEV (space exploration vehicle), to
working in the glove box with our collected geological surface samples. The
second floor is where we eat our meals, watch movies in our down time,
and exercise on a bicycle and with free weights. The levels are connected
via a metal ladder which also doubles as an elevator (lift). The third floor is
where we sleep – padded “pods” with a comfortable mattress and ability to
climate-control as well as decorate as we like. Though cozy, to me the hab
feels plenty spacious with ability to get some privacy as needed.
What do you eat?

We eat MREs (meals-ready-to-eat) and leftovers from inventory for the
International Space Station. The former requires heating in a toaster oven,
while the latter require a syringe, hot water, and time to rehydrate. I find most
of the food quite tasty. Some meals are a bit spicy, but it makes sense given
this is leftover ISS food. Sinus and fluid build-up in space affects astronauts’
abilities to taste.
Are there some tasks that you need to complete?

Our schedules are modeled after astronaut schedules on the ISS. This means
16-hour work days and 8 hours of sleep. On the weekends, we get a bit of a
rest. Every day is different in regards to task completion – from geology, to
microbiology, to botany, to station maintenance. Our main goal is to have a
successful rendezvous with the asteroid, bringing back samples for study. Of
course, team safety is number one, so we train a lot now, pre-rendezvous,
to ensure we work efficiently during the 3-day sampling campaign on the
asteroid’s surface.
Are you scared?

Nervous would be a better term. There are many unknowns – but that’s
also the draw of a program such as this. I’m interested in pushing my limits
psychologically. I push myself physically all the time outdoors, climbing
mountains for science. But this is uncharted territory for me.
What do you to fight off boredom?

Our schedule is so busy, it’s hard to be bored. Every night I go to sleep
exhausted! It’s actually quite nice not having the distraction of email and
Facebook – to focus solely on the mission here. When I do find my mind
wandering home, I grab a book to distract myself, or start up a conversation
with a teammate.
How do you think this is going to make you into a better person or
astronaut?

I think it will teach me more patience and humility. Patience to work through
professional and interpersonal problems – you simply cannot leave the
habitat, given we’re in “space.” It will force me to confront my shortcomings
and weaknesses and work on them – hence, humility. I think it will also reveal
to me what it’s like to be an astronaut – could I actually do this someday? I’m
enjoying working with my crew and solving challenges as they come up. I
also have confidence in my team that we will have a successful mission.
Do you play board games in the module?

Yes, board games and cards – as well as reading. We read a lot of books and
watch movies in the module.
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Who are your colleagues?

Mark Kerr is an experienced engineer who works for the Army Corps of Engineers in Seattle, Washington. Todd Huhn is a flight surgeon at NASA Johnson
Space Center here in Houston. Jonna Ocampo is a biomedical researcher and
former powerlifting champion, currently based in Florida. A very interesting crew
with varied backgrounds!
You’ve had quite an interesting career path. Are you living your dream?
How did you prepare yourself to get to this point?

I would say so, yes. Though I did the standard B.S., M.Sc., Ph.D. track, since then
I’ve branched out on my own, blending science and entrepreneurship. I started
a company called Science in the Wild, aimed at getting people outdoors and enhancing their trekking and climbing experiences by teaching them science along
the way. Our whole premise is teaching how to think #likeascientist through
immersion in the field. Thus far we’ve gone to the Arctic (Baffin Island), Nepal,
Argentina and Chile. I prepared myself for this career track by gaining as much
field experience as possible – through class field trips, field camps, leading for
organizations such as National Geographic Student Expeditions and Girls on Ice,
as well as leading my own expeditions in the Himalaya during my PhD. I also read
and write a lot; I’m trained as a wilderness medical first responder; and I keep
up-to-date with my climbing and technical skills.
What were some of the challenges and low points and how did you overcome them?

Lack of funding was a definite low point. It happened quite a bit during my
“tenure” as a graduate student. As an independent researcher now, it’s even
more challenging securing federal funding and the like. However, my PhD
experience – 16 months on the ground in Nepal – as well as this recent NASA
HERA experience as mission commander has taught me much about resilience
and perseverance. 2014 was a particularly challenging year as I lost a major
source of funding, nearly drowned in a glacial river I was studying in Nepal, and
tragically lost a teammate in the Everest icefall avalanche. In those incredibly low
moments, I reached out to friends and colleagues – including mentors from my
undergraduate days here at Rice – to help me gain perspective, move past the
tragedies, and finish my degree – to pay it forward to all those who believed in
me from the very beginning.
What did you learn at Rice that prepared you for your current success?

Classes at Rice were tough. I really had to work hard – late into the night, often
times! – to learn the material. Given I enjoyed science and math, doing problem
sets late into the night was okay for me. When you have a passion for something
and aren’t overly concerned about grades – but rather, really want to learn the
material – that frees your mind to master it. During my undergraduate years, I
learned how to fail. And I learned how to come back from that failure – to move
onward and upward from it. That skill, more than anything, has kept me afloat
through some incredibly trying times in recent years.
What do you think we didn’t teach and that we should do better?

I would like to see more mixing of undergraduates and graduate students in
classes. One of my favorite classes was Antarctic Marine Geology. I actually took
it as a freshman, though it was a graduate class. Attending required field camps
during the summers was tough given funding was sparse and I didn’t quite know
where to begin looking for one that would fulfill the requirements. If the Rice
Earth Science department created its own field camps, I think this would really
simplify matters. Perhaps Science in the Wild can partner with the department

to fail big. Keep trying. Don’t worry about grades so much – really focus on
the learning, as that will serve you well in college. And also make sure to enjoy
your teenage years – spend more time with family and friends. Enjoy life!

From thin air to recycled air....
which simulates future missions beyond low earth orbit.
Horodyskyj joins 48 prior subjects who volunteered for the
opportunity to be videoed and monitored around the clock.
Not all volunteers are selected. The lucky winners must have
qualities which are comparable to highly trained astronauts;
they must be physically fit, emotionally resilient, and work well
on a team, yet lead when necessary.

What’s next for you?

I’ll be teaching as an adjunct professor for Colorado College (Intro to Global
Climate Change) from the end of April to the end of June (2017). After that, I
will be guiding a citizen science expedition to Kilimanjaro from July 24 – August 3, 2017 with my company, Science in the Wild, continuing our good work
getting the public interested and involved in science research and education.
We have upcoming expeditions to Mexico (sampling snow for pollution on
Mexico’s highest volcano) in November 2017 and Argentina (visiting the site
of the “Alive!” survival story from 1972) in January 2018, so if interested in
joining, please keep an eye on www.scienceinthewild.com

Horodyskyj’s 30 day mission was to simulate a 715-day journey
to the asteroid Geographos. Prior to leaving the external
world behind, Professor Cin-Ty Lee (her former advisor) sent
Horodyskyj a set of questions to document her experience upon
her release. Here is what she had to say about the experience.
and offer 3-4 week long experiences in the Himalaya and elsewhere around the
world that would provide students with the course credits they need?
Who are some of your inspirations?

About Ulyana
(Autobiographical sketch which
originally appeared in Fall 2014
Rice Magazine.)

Science communication and outreach often is overlooked in research proposals,
though I find it to be incredibly important. In this day and age especially, communicating our findings to the general public is crucial for them to understand what
it is we do – both out in the field and in the labs. Our findings can directly impact
lives. Science and scientific data MUST be accessible and transparent. In my experience, I funded some of my PhD work using crowd fundraiser pages. While in
the field, I engaged the public with “Glacier Olympics” competitions and glacial
river rubber duck races. These events raised awareness of changing conditions
in the Himalaya, raised funds for my research, and showed me in a different
light. Yes, I’m a scientist – but I’m also human, I like to have fun.

Ulyana Horodyskyj grew
up in Ohio, the grandchild
of Ukrainian immigrants.
As a child, her father,
a civil engineer, and
mother, a music teacher
and stay-at-home mom,
took her and two older
brothers on trips to
teach them about our
planet in an experiential
manner. At Age six, she
visited Jungfrau in the
Swiss Alps. During a playful snowball fight at 10,000 feet, which her
dad caught on film, she witnessed an avalanche in the distance. That
childhood experience — where she found that mountains were not
only places to learn and have fun, but also places that demanded
respect and vigilance — came full circle on one of her expeditions
to Everest.
She began as an astronomy major at Rice, working at the Rice
Space Institute and dreaming about exploring space, but during
her sophomore year, switched majors to earth science. Under the
guidance of Earth, Environmental and Planetary Sciences Professor
Cin-Ty Lee, she gained lab experience, wrote and published her first
scientific paper, and took part in field trips across the United States,
Canada and Belize.
The pinnacle of her undergraduate career, though, was going to
Antarctica with John Anderson [Rice’s W. Maurice Ewing Chair in
Oceanography] on an icebreaker, the Nathanial B. Palmer. Just a
month prior to graduation, she found herself in the land of ice and
penguins — a dream come true. Working 12-hour shifts, sometimes
outside on the deck of a research ship in -40 C temperatures, and
sometimes buried elbow-deep in mud in the ship’s lab, she realized
that she could do this for the rest of her life.
The journey of discovery, of approaching the world’s unknowns
through creativity and with childlike curiosity — is what she had
been searching for and found in the middle of the ocean, working
in a tiny mobile lab, studying the effects of climate change in one of
the most sensitive regions of the planet. The laws of physics drive
glaciers to behave in a certain way. Their secrets are locked in the
ice. By treading carefully and with respect, perhaps those secrets
get revealed in time. Thus, Horodyskyj’s life’s journey was revealed
while doing sea-level science, and many years later, it would take her
to the top of the world, and perhaps beyond. While on NASA’s HERA
mission, she received notification that she was included in the top
120 semifinalists (out of over 18,300 applicants) for NASA’s 2017
astronaut program. That last frontier may be within reach.

What advice would you give to a 15-year-old you?

For more about Ulyana’s career, you can find her full story in the Fall 2014 Rice
Magazine- http://magazine.rice.edu/category/fall-2014/

Some of my biggest inspirations are Carl Sagan, Richard Feynman, and Robert
L. Forward. All creative thinkers. All brilliant. Outside-the-box type folks and
excellent communicators and educators! Dr. Forward actually was my mentor in
my teenage years, when I worked on solar sailing technology as a science fair
project. When I was 14 years old, he gave up his spot at the Advanced Space
Propulsion Research Workshop (Jet Propulsion Research Center in Pasadena,
California) so that I could present my research in front of a roomful of rocket
scientists – how to travel in space without using rockets or fuel!
How did you find yourself in geology? And what aspects of geology prepared
you for success?

Since I was a kid, I enjoyed playing outside and learning about the landscape
around me. I came to Rice as an astrophysics/astronomy major but switched
over to geology after taking a few courses. Geology is tangible. I’m a very
experiential and tactile learner, so geology naturally made sense. I also like
history. Geology is history – laid out in layers in front of you, telling a story. I love
the detective work involved with it! As a geologist, you pay attention to detail.
You make observations. You test hypotheses. You question everything. All these
skills have transferred well into my current career, running a science adventure
business.
To do what you do, you need to have good team and leadership skills?
What’s the difference between teamwork and leadership, if any? Tell me
how you honed your leadership skills.

They are definitely strongly related. In order to lead effectively, you need to
know how to be a team player. I constantly ask myself, “Would I follow, if I wasn’t
in charge?” It takes a high level of self-awareness and, indeed, it has taken years.
I still consider it a work-in-progress for me! Sometimes I’m not as assertive as I
should be. Other times, too assertive. Leadership is about finding that balance. As
I lead more and more trips and receive feedback from team members, it really
helps me to improve. It’s important to be open to improvement – to not always
take everything personally. A few leadership courses, as well as guiding for other
organizations (e.g, National Geographic Student Expeditions) and earning a wilderness medicine first responder certification has helped me to hone my skills.

Though cliche, don’t sweat the small stuff! Truly. It’s okay to fail. It’s even okay
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You are a scientist, but you have really made an impact on science communication and outreach. What are some interesting ways of communicating
to the broader public?
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Soﬁa Avendaño: A Successful Coalescence
Interview by Linda Welzenbach

Formerly an engineering major, she is one of many students that discover geology late in their undergraduate degree
program. For Avendaño it was the spring of her junior year, and yet she made the decision to forestall her graduation
date in favor of changing majors to Earth Science. Graduation was delayed by only one semester and that was
because she completed a senior honors thesis with Dr. Helge Gonnermann, professor in the Department of Earth,
Environmental and Planetary Sciences. Avendaño’s efforts were noted by the chair Dr. Cin-Ty Lee: “I was very
impressed by her creativity and independence in pursuing her research.”

What is a senior honors thesis?

The senior honors thesis is an opportunity for undergraduate
students who have demonstrated strong performance in core
Earth, Environmental and Planetary Sciences courses, and are
recommended by a faculty mentor, to formalize an undergraduate research experience. The purpose of the honors thesis is for
students to develop and demonstrate their creative and independent research potential. Unlike traditional courses, students get
to participate in an independent study course as an independent
scientist, working on geologic problems that are not yet solved
and learning new skill sets (such as modeling, geochemical analysis, ﬁeld work, etc.).
During the senior honors thesis, students learn to identify key
problems or questions, delve deep into the literature, develop a
scientiﬁc methodology, collect and analyze data, and ﬁnally interpret results. They will also hone skills in written and oral communication of the science. Students are recommended to begin in the
fall of their junior year to provide ample time for research projects
to be developed, executed, and written. The experience will help
them decide what they might want to pursue in graduate school or
elsewhere, such as industry and other professional ﬁelds.

A

Houston native, Avendaño applied to colleges beyond the
Texas border, but a scholarship to Rice University kept
her close to home. A declared mechanical engineering major
coming in to Rice, Avendaño admits “I knew I didn’t like engineering for a long time, but it was hard to tell your parents ‘I
don’t want to do engineering anymore.’” A fellow student in her
college had talked up geology to the point where she decided
to take a class. That class was Field Trips to the Earth, which
took her to the hill country near Mason, Texas, where Professor
André Droxler, introduced her to Upper Cambrian microbial
reefs preserved in spectacular outcrops along the Llano River.
“I didn’t know that geology was a major until I took that class!”
said Avendaño.
On the day of our interview, it was near freezing temperatures
and raining outside. Avendaño admitted that she did not like
the cold. I asked her about working outside as a geologist, and
she said it was different when doing fieldwork. “It was actually
something that I was worried about in the beginning, but I
love it now.” In fact, it was the field trips that were her geologic
hook, line, and sinker. Several geology courses included a field
component, and Earth materials (the mineralogy course) took
her to California. “This is the one that hooks you into geology”
said Avendaño. Then there was the week-long trip to New Mexico for field mapping, “It was challenging because of the cold;
we go in the winter.” Two other courses with field components
were a glaciology course and a geomorphology course, both of
which went to Washington State. “On the Washington trip, one
of the days [the weather] was miserable, but other than that, I
loved it.”
Avendaño’s thesis, titled “Coalescence Styles of Bubbles in High
Viscosity Liquids,” allowed her to build her own experimental
apparatus, giving her the opportunity to utilize her engineering
background. The main aspect of the thesis was to try to constrain the parameters for styles of coalescence (in this case small
bubbles in a foam) to better understand how rising volatiles
may coalesce in basaltic magmas such as those that occur in
Hawaii.

22 Earth, Environmental and Planetary Sciences

Avendaño came to work on this project during the summer
of 2015, when she was working with Chinh Nguyen, a Ph.D.
student in Dr. Gonnermann’s laboratory. “She was my Obi-Wan
Kenobi,” says Avendaño. “She taught me a lot about lab work.
I did that for the summer and then in early 2016, I started the
[bubble coalescence] research, with most of the work completed
over the summer of 2016. I need to give credit to Dr. Gonnermann who let me work in his lab with little geology experience,
helped me understand the theory, and gave me ideas to test out
when the project didn’t go as planned.”

PROFILES- UNDERGRADUATE

“Sofia spent two semesters and one summer pursuing fluid
dynamics experiments aimed at characterizing coalescence rates
for bubbles rising buoyantly, at low Reynolds numbers, within a
column of viscous liquid. These experiments were by no means
easy and required considerable patience and perseverance, both
of which Sofia demonstrated,” praised her senior honors thesis
advisor Gonnermann.
Gonnermann went on to emphasize her considerable efforts,
“She took charge of the experiments from their conception,
proposal preparation, design and building of the experimental
apparatus, to trouble-shooting and improving both approach and
experimental methodology, to laboriously performing many experiments, analyzing the results, and presenting them in a written
report, poster, and oral presentation. Throughout, Sofia worked
very hard and very independently. It quickly became evident that
she likes to design and build things, and that she has an aptitude
for it. By the time she had finished her thesis, there was no doubt
that she was ready for graduate school.”
Gonnermann added that the work produced some very nice images of bubble experiments. “I don’t think this is my best work.
It was not complete enough, there were not enough experiments.
It [was] actually very time consuming to run the experiments,
and they often failed,” said Avendaño. The original project was
supposed to observe coalescence from a foam. The experimental
setup did not produce results that could be constrained, so a new
setup was created to focus on single bubble coalescence, with the
time left before graduation as an important limiting factor.
Yet Avendaño persevered and finished. “I had a lot of opportunity to figure things out on my own. Being a scientist requires
a lot of resilience. I went from 0-60, jumping in after having
one semester of earth science. I didn’t realize how much I would
The objective of the study is to assess
the conditions under which buoyantly
rising bubbles coalesce, through physical
experiments
using
natural
analog
materials; Newtonian ﬂuids (silicon oils)
with viscosities within the range of basaltic
magmas (10-100 pascal-seconds). The
experiments are conducted in a column
using Taylor bubbles (bubbles that ﬁll the
width of the column) along with a smaller
spherical bubble. An acrylic column was
ﬁlled with silicone oil, with a headspace
of 1.3-2.4 cm. A smaller bubble is injected
into the column, and then the column
is inverted causing the headspace to
become a Taylor bubble slug. Eventually
the Taylor bubble either collides with or
passes the spherical bubble. Observations
of coalescence are made for a variety of
viscosities, bubble volumes, and column
diameters. The purpose of using Taylor
bubbles is to be able to easily observe
when a spherical bubble has coalesced,
rather than to recreate Strombolian Taylor
bubbles.

struggle, I didn’t come up with the project, and there were so
many challenges that came with it. I definitely think being
able to do this project fairly independently, and being able to
work through these little problems, really helped me understand that research requires you to have a flexible attitude. It
helped me get over the fear of failing often, and just having to
redo things a lot. People fear failure, but failure is a stepping
stone. In science, there is an expectation that you will have a
problem, [and] the solution [may be] unexpected. It’s the path
that’s important. That’s where I learn the most.”
When asked what helped her recognize that geologic research was
the path on which she would continue, she had this to say: “It
wasn’t like bam, this is it. I felt a satisfaction every time [she ran
an experiment], even though a lot of it was like going backwards
and having to redo the work that I had already done. But when
I did get a little bit data, or maybe realized that this is something
else I could do--each step that I advanced, I felt a lot of satisfaction. I can see the progress, and even though there were times
that [I] got frustrated, I felt like that was worth it.”
I asked her what advice would she give to future Rice students?
“Try different things! Rather than deciding what you will do and
put blinders on. Like I did with mechanical engineering; once I
decided I didn’t like it, I realized I hadn’t looked around. I tried
a lot [of subjects in geology], and volcanology has nothing to do
with what I [want to] do now, but it was worthwhile learning
about something I won’t see day-to-day. It helps to broaden your
perspective.”
Avendaño will go on to graduate study in hydrology at New
Mexico Tech. “I want to do environmental consulting,” declared
Avendaño. Again, she had applied to universities beyond Texas’
borders. “I have been here forever, so it’s time to go explore.”

Four different styles of coalescence were
identiﬁed. The ﬁgure represents one
example of a complete enveloping bubble
coalescence style from one experiment.
In the image, the single bubble ﬁrst
envelops the bubble slug starting at the
nose of the slug. Once the smaller bubble
has almost completely coated the bubble
slug, it then coalesces. This occurred
for experiments with a low ratio of ﬁlm
thickness (the ﬂuid between the wall of
the bubble column and the Taylor bubble
slug) to radius of the smaller bubble. In
general, the bubbles with the smallest
Bond number (a term that describes the
ratio of the buoyancy forces that drive
ﬂow to surface tension forces that resist
deformation) did not coalesce with the
Taylor bubble slug, which could be due to
the fact that low Bond number bubbles
were not able to deform as easily as larger
bubbles. In conclusion, it was found that
coalescence was less likely if the ratio of
ﬁlm thickness to the radius of the smaller
bubble was high. –S. Avendano
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