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CSU LAND ACKNOWLEDGMENT
Colorado State University acknowledges, with respect, that the land we are on
today is the traditional and ancestral homelands of the Arapaho, Cheyenne, and
Ute Nations and peoples. This was also a site of trade, gathering, and healing
for numerous other Native tribes. We recognize the Indigenous peoples as
original stewards of this land and all the relatives within it. As these words of
acknowledgment are spoken and heard, the ties Nations have to their traditional
homelands are renewed and reaffirmed.
CSU is founded as a land-grant institution, and we accept that our mission must
encompass access to education and inclusion. And, significantly, that our founding
came at a dire cost to Native Nations and peoples whose land this University was
built upon. This acknowledgment is the education and inclusion we must practice
in recognizing our institutional history, responsibility, and commitment.
landacknowledgment.colostate.edu

THE LAND ISSUE

Colorado State University
ethnic studies professor
Dr. Doreen Martinez honors the
land and bison on Soapstone
Prairie Natural Area.

WILLIAM A. COTTON

This official statement was developed collaboratively by a committee of Indigenous
campus and community members and formally adopted by the University in 2019.
The land acknowledgment will be integrated into campus culture and history
to express truth, gratitude, and respect. In the same spirit, this issue of Impact is
dedicated to land in all its complexity – as fact and metaphor, as debt and legacy, as
record and narrative. On the 150th anniversary of the University, we have attempted
to chronicle the myriad ways in which land demands our attention, informs our
work, and determines our future.
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interconnectedness. Land is central to so much of our work, and if we want to
oversimplify the narratives we create around land. We have tried in every story to
embrace our legacy in all of its complexity. I would like to draw your attention
to Phillida A. Charley’s article. Phillida is a member of the Navajo tribe, the first
Native American woman to earn a Ph.D. in the Department of Microbiology,
Immunology, and Pathology, and a researcher studying the effects of uranium
mining on the Navajo Nation. In this role, Phillida is a pathfinder, and she is
constructing the map for her journey from so many sources – oral traditions,
scientific reports, legal documents, and face-to-face conversations with other
members of the Navajo Nation. This work is difficult and nuanced and essential.
I’d like to thank Phillida and all of our faculty, staff, students, and alumni for their
hard work and perseverance. Your discoveries, your teaching, and your service all
embody our land-grant mission. Thank you for caring for our world and helping
to improve the health of animals, people, and the planet.

Dr. Mark Stetter

COLORADO STATE UNIVERSITY
CELEBRATES 150 YEARS

FUTURE
TALENT

When President Abraham Lincoln signed the Morrill Act of
1862 into law, he created the framework for establishing a landgrant college dedicated to the mechanical and agricultural arts
in every state. Colorado Agricultural College was founded in
1870, when the primary focus of veterinarians was the health
of livestock raised for meat and dairy products, as well as the
horses and mules that provided the nation’s primary mode of
transportation.

We deliver! Our veterinary services include:
• Semen collection, evaluation, freezing,
and shipping

For 150 years, veterinary medicine at Colorado State University
has embodied the land-grant values of service, education, and
research while meeting the needs of a changing world.

• Artificial insemination with fresh, cooled,
or frozen semen
• Assisted reproductive technologies:
embryo transfer, oocyte collection, and
intracytoplasmic sperm injection

Research efforts across campus embody a collaborative approach
to human and animal health, when like-minded scientists
work together to solve urgent problems. Faculty explore health
challenges for humans and animals, with world-renowned
research in infectious disease, orthopedics, neuroscience, cancer

• Diagnosis and treatment of reproductive
problems in mares and stallions
• Foaling services January-May

biology, animal reproduction, and translational medicine. And
our undergraduate program in biomedical sciences prepares
students for health and medical professions with interdisciplinary
learning situations and real-world work experiences.
And the demand for high-quality veterinary care has only grown.
In 1909, the college’s veterinary clinic treated about 1,000 cases.
In 2019, the James L. Voss Veterinary Teaching Hospital treated
47,000 cases. A growing need for veterinarians in rural areas
has prompted efforts to enhance livestock and food animal
veterinary medicine education, bringing the program full circle
to its land-grant origins.
The college, that began 150 years ago with a focus on livestock
health, has a new mission: to improve the health of all animals,
people, and the planet. ■
– JESSICA COX

(970) 491-8626 | erl@colostate.edu
erl.colostate.edu

COLORADO STATE UNIVERSITY ARCHIVES

• Check out our 2020 stallion roster

Look for us on Facebook
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McConnell Embraces
Land-Grant Mission
Joyce McConnell became the 15th president
and the first woman president in Colorado

TRAILBLAZERS
ATTEND MEDICAL
SCHOOL IN
FORT COLLINS

State University’s 150-year history in 2019.
Prior to stepping into the presidency at CSU,
McConnell spent more than 20 years at
another flagship land-grant institution, West
Virginia University. She joined the faculty of
the WVU College of Law in 1995 and held
progressive leadership positions thereafter.
McConnell is proud to lead one of our
nation’s best land-grant universities and
equally proud to embody the progress that
CSU has made in embracing and celebrating
the diversity of its campus community. In her
Fall Address, McConnell announced a Race,
Bias, and Equity Initiative to directly address
the challenges that CSU faces today. She
said CSU must continue to serve all citizens
of Colorado, making education accessible,

An inaugural class of medical school students will enroll at
Colorado State University in Fall 2021. The collaboration between
CSU and University of Colorado’s School of Medicine to open
a medical school branch in Fort Collins will expand medical
education opportunities in Colorado and build on the strengths of
both universities through an innovative, far-reaching curriculum.

deserves to know that they are welcomed
and valued for every aspect of their identity,
for their race, gender, religion, ethnicity,
immigrant

status,

socioeconomic

status,

disability status, age, or veteran status,” she
said. “They deserve a place where there’s no
question – theirs or anyone else’s – whether
they belong, because they do.”
McConnell’s predecessor, Tony Frank, served
as president for 11 years and is now the
chancellor of the CSU System. ■
– TONY PHIFER
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Housed on the fourth floor of CSU’s Health and Medical Center,
the new medical education program is busy establishing local
partnerships, hiring faculty and staff, and revamping curriculum
with a commitment to current teaching methods, including the
use of virtual reality and artificial intelligence.
WILLIAM A. COTTON

“Every single member of our community

TOP: WILLIAM A. COTTON / LEFT CENTER: JOE A. MENDOZA / RIGHT CENTER AND BOTTOM JOHN EISELE

inclusive, and affordable.

“No lectures,” said Suzanne Brandenburg, associate dean of the
new program. “Our goal is to push the envelope and focus on
active, integrative learning while taking advantage of technology.”

The Fort Collins branch will also allow students to have more
direct opportunities to work with clinicians and more continuity
with patients than some traditional models, all while enjoying a
smaller class size and community.
“Being in a slightly smaller community than in Denver, our
hope is that students at the Fort Collins branch will get an even
better sense of how many different factors interconnect to impact
health and individual patients,” said Brandenburg. “From the
social determinants of health, to when and how human health is
impacted by climate, to the interaction between humans, animals,
and our planet, we’re trying to give students a very broad perspective
as they launch their medical careers.” ■
– RHEA MAZE
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NEW GRANTS SPOTLIGHT PIONEERING
HUMAN HEALTH RESEARCH

LIVESTOCK SYSTEMS
COLLABORATIVE ADDRESSES
GLOBAL DEMAND FOR SAFE,
SUSTAINABLE FOOD

this area can reduce the stress response as well as its
wear and tear on the heart. With this grant, he’s working to
understand how these cells do that in hopes of eventually

To address the dramatic global demand for safe,
high-quality, protein-based food sources, Colorado
State University will create a first-of-its-kind
collaborative to support profitable, sustainable, and
healthy solutions for feeding the world.

identifying better targets for drug therapies.
“For example, current drugs used to treat hypertension
don’t improve mood,” Myers says. “There’s some other
link there that’s unknown and is something I’m really
interested in finding, because these chronic disorders,
whether they’re cardiometabolic or mood and anxiety
related, affect the quality of life of billions of people.”

CORONAVIRUS
RESEARCH AND VACCINE
DEVELOPMENT

A bone to pick
When osteosarcoma, the most common type of bone
cancer in kids and dogs, spreads to the lungs, chances of

and Dan Regan – working to improve human health

In children with the disease, it’s a mystery why the cancer
spreads rapidly to the lungs in some patients and not in

through translational science.

others. Current imaging technology, such as CT scans,

Matters of the heart

using fluid washed into the lungs to collect immune cells

We’re used to being told to exercise, eat right, and

detect tumors, but it can be too late. Another technique
may provide a path to earlier detection.

maintain healthy blood pressure and cholesterol levels

“Think of the lung as soil and the cancer cells as seeds.

to protect our hearts, yet this advice all too often leaves

The immune cells we’re looking at here might be able to

stress, anxiety, and depression out of the equation.

detect potential changes in the soil before the seeds are

“We know that cardiovascular disease is the leading

sown,” says Regan, assistant professor in the Department

cause of death worldwide, but one of the strongest risk

of Microbiology, Immunology, and Pathology. Regan’s lab

factors for developing it is actually chronic psychosocial

is investigating if these immune cells can provide early

stress and mood disorders,” says Myers, assistant

clues that foreshadow tumors spreading.

professor in the Department of Biomedical Sciences.
“The only thing worse for your heart health is smoking.”

“If we can better understand how these cells are
responding, then maybe we could intervene and

Myers’ lab is working to better understand the biological

slow down the process,” Regan says. He hopes this

and neurological basis of how we evaluate and respond

project helps lead to earlier diagnostic tools and better

to stress and how it affects our cardiovascular system.

treatments. “The first part of the puzzle is to see if we

Myers found that changing the activity in a small part

can get to these kids earlier. It’s a big goal, but hopefully

of the brain’s prefrontal cortex can affect how the heart

we can bite off a little piece of it.” ■

responds to stress and that stimulating specific cells in
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– RHEA MAZE

RIGHT: JOE A. MENDOZA COLORADO STATE UNIVERSITY / TOP: CENTERS FOR DISEASE CONTROL

awarded grants to two faculty members – Brent Myers

recovery and long-term survival are drastically reduced.

WILLIAM A. COTTON COLORADO STATE UNIVERSITY

The National Heart, Lung, and Blood Institute has

In February, as COVID-19 began to spread beyond
China, research teams at Colorado State University’s
Infectious Disease Research Center received live samples
of the novel coronavirus and began working on a vaccine.
The CSU center is one of the nation’s secure Biosafety
Level 3 facilities, where experts can conduct research
with microbes that cause contagious diseases such as
yellow fever, plague, SARS, and MERS. The IDRC was
instrumental in the response to two other global outbreaks
caused by coronaviruses (SARS in 2003 and MERS in
2012). In addition, CSU’s unique capability to create and
mass-produce vaccines through BioMARC, part of the
IDRC, is another reason the University will help lead in
the fight against diseases such as COVID-19. BioMARC
is a nonprofit biopharmaceutical manufacturing operation
with the ability to rapidly translate basic research findings
into vaccine development and testing.

The Sustainable Livestock Systems Collaborative is
designed for CSU livestock and animal-health experts
to work alongside industry, government, and other
stakeholders in addressing 21st-century challenges as
well as training current and future livestock industry
professionals.
Spearheaded by the College of Veterinary
Medicine and Biomedical Sciences and the College
of Agricultural Sciences, the collaborative will
enhance sustainable and healthy livestock systems
through the examination of new technologies and
disease treatments as well as soil, plant, animal, and
atmospheric microbiomes.
A dozen faculty members in epidemiology, meat
science, infectious disease, diagnostics, nutrition,
and livestock production will be hired by 2024. The
new director, who will oversee the collaborative, is
expected to be on board this summer. ■
– JOE GIORDANO

– MIKE HOOKER
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MODERNIZED UNDERGRADUATE PROGRAM
PREPS STUDENTS FOR REAL WORLD

AWARDS
INVESTIGATION OF INFECTIOUS DISEASES

The College of Veterinary
Medicine and Biomedical
Sciences will debut a new
and improved undergraduate
major in Fall 2020. By rolling
three of its previous majors
into one major with three
concentrations, the college
will offer undergraduate
students more flexibility,
more
interdisciplinary
learning opportunities, and
more exposure to real-world
work environments.
In the Introduction to
Biomedical Sciences course,
incoming
students
will
work on case studies and
practice tackling problems
from the perspective of all
three concentrations. They
will then be able to align
their academic interests with
their career goals through
a concentration in either
anatomy and physiology,
microbiology and infectious
disease, or environmental
public health.
“Everyone will start on Page
1 together,” said Sandra
Quackenbush,
associate
dean for academic and
student affairs. “This will

Dr. Anna Fagre was named the recipient of the Robert E. Shope International Fellowship, the first
veterinarian to receive this award since its inception in 2006. The fellowship provides $25,000 for
international training opportunities in emerging diseases through the American Society of Tropical
Medicine and Hygiene. Fagre is investigating how bats transmit arboviruses, such as dengue fever,
Zika, and West Nile.

really help students find
the best fit for their area
of interest as well as build
community. We want to help
the students who come into
our program feel like they
belong here.”

NAMED TO THE NATIONAL ACADEMY
Dr. Susan VandeWoude was elected to join the National Academy of Sciences, a privilege for scientists that recognizes distinguished and continuing achievements in original research. A veterinarian,
teacher, and researcher, VandeWoude has specialized in studying conditions affecting cats, both big
and small, including feline immunodeficiency virus, which can leave animals vulnerable to other
infections.

Whether
students
are
looking for unique career
opportunities
in
health
and medicine or a path
to graduate school and
professional
programs,
such as medical, veterinary,
or pharmacy school, the
modernized major provides
everyone with hands-on
learning, scientific expertise,
laboratory opportunities, and
engagement in leadership,
community service, and
career exploration.

SEE ONE, DO ONE, TEACH ONE
Since Dr. Lawrence (Ray) Whalen joined CSU’s veterinary faculty, his unconventional approach
to teaching and learning has improved anatomy education and animal welfare in veterinary schools
worldwide. In recognition of his enduring commitment to students and animals, the Colorado Veterinary
Medical Association presented Whalen with its Distinguished Service Award.

LEGENDARY RESEARCH EXCELLENCE
Dr. C. Wayne McIlwraith was honored by the American Veterinary Medical Association with its Lifetime Excellence in Research Award and by the American College of Veterinary Surgeons with the ACVS
Foundation Legends Award. He is a trailblazer in equine arthroscopic surgery and research in the diagnosis, prevention, and treatment of joint injury and disease in horses. People from around the world have
sought his medical advice for their award-winning horses. Many of his discoveries have helped advance
orthopedic procedures in humans, and he’s considered by his peers to be the recognized name in equine
surgery throughout the world.

CAREER ACHIEVEMENT IN CANINE RESEARCH

“We built it to be flexible, too,
so students can have more
than one concentration if they
want,” said Quackenbush.
“We will continue to deliver
the excellent programs that
we currently do, with some
new approaches. It’s a good
change.” ■
– RHEA MAZE

A leader in comparative oncology, Dr. Rod Page was recognized by the American Veterinary Medical
Association with the Career Achievement in Canine Research Award for helping shape the field of canine oncology. Page’s list of professional achievements includes leading the Golden Retriever Lifetime
Study, one of the largest, most comprehensive prospective canine health studies in the United States.

MID-CAREER INVESTIGATOR AWARD IN ARBOVIROLOGY

JUSTIN VANALSTYNE - JMV DIGITAL
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The American Society of Tropical Medicine and Hygiene presented Dr. Greg Ebel, director of the Arthropod-borne and Infectious Diseases Laboratory and professor of microbiology, immunology, and
pathology, with the 2019 Dalrymple/Young Mid-Career Award. The award recognizes his contributions to our understanding of arbovirus transmission and evolution and his commitment to training
the next generation of arbovirologists. ■
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HOW WE CARE

HIGH
EXPOSURE
Class of 2019 alumnus
climbs for cancer
Grant Haley was running out of time.
He had hiked eight miles on a sprained
ankle that morning to reach Snowmass
Lake, and he was physically and mentally
exhausted from a long summer of climbing 14ers. Haley was sorely tempted to set
up camp beside the lake, but he still had
three miles and 3,000 feet of elevation
gain to go to reach that day’s goal – Snowmass Mountain. The peak was intimidating – a gray massif with a steep snowfield
and a slabby granodiorite ridgeline that
was notorious for exposure and rockfall.

12
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Snowmass Mountain was the most physically and mentally
challenging peak in Grant Haley’s quest to climb 58 14ers
in one summer. Snowmass was his final climb in the Elk
Mountains, and he had to push through 22 miles with a
sprained ankle. Haley turned to gratitude to stay focused
during the grueling summer.

But Haley had made a promise – to
himself, to his friends and family, and to
the American Cancer Society. He had
promised to raise money for the ACS by
summiting 58* of Colorado’s 14ers in one
summer, and the clock was ticking, literally
and metaphorically.

“I needed to figure out my hydration
and fueling system so I wouldn’t bonk at
high altitudes,” Haley says. “After about
10 mountains, I had solidified my pacing
and nutrition. Also, route finding became
a fun challenge on the more technical
mountains.”

“I was seriously doubting I would be
able to reach my goal,” Haley says. “This
was my final climb in the Elk range and
it was my 55th summit, so I felt the absolute need to push through and accomplish
what I set out to do.”

Haley climbed Mount Massive, Mount
Elbert, and Quandary Peak in May, but
snow conditions forced him to wait until
mid-July to tackle the rest of the 14ers. At
times, he felt like he had bitten off more
than he could chew, like the day he woke
up in Fort Collins, drove to the mountains,
summited Democrat, Cameron, Lincoln,
Bross, and Sherman, and then drove home
in 100-degree temperatures without air
conditioning.

In May 2019, Haley graduated from
Colorado State with a bachelor’s degree in
cellular and molecular neuroscience and
a fierce longing to be part of something
bigger than himself. His long-term goals
included medical school and a career in
oncology or psychiatry, but he wanted to
do something unforgettable with his last
summer in Colorado. He chose the American Cancer Society because of its impact
on cancer research and treatment. He created his “Climb for Cancer” in large part
because he didn’t know if he could finish it.
As a member of the CSU triathlon team,
Haley was no stranger to athletics challenges, but he was new to peakbagging.

“That day changed my perception of
what I was capable of and made me realize that I live for challenges,” Haley says.
“I was grateful for the opportunity to be

healthy enough to be doing this project for
people who aren’t as fortunate. I learned
that gratitude is the best remedy for pain
and suffering.”
Haley summited his 58th peak on Sept.
11, and 54 supporters helped him raise
$2,700 for the American Cancer Society.
But Haley’s “intense, grueling, sleep-deprived, arduous, awe-inspiring, rewarding,
amazing, and fulfilling” experience was
just the beginning. Since then, he’s taken
up ultrarunning and – inspired by his own
experience of watching a loved one struggle with substance abuse – is now raising
funds for the Herren Project, a nonprofit
that helps individuals navigate the road
from addiction to recovery.
*The Colorado Mountain Club includes
54 peaks on its list of 14ers. Haley included four more named peaks that rise less
than 300 feet from the saddle that connects them to the nearest 14er. ■
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CLASS OF 2020
DILLON DONAGHY
B.S., MICROBIOLOGY

Where are you from?
Loveland, Colorado

Where are you from?
Wiggins, Colorado

What was your favorite
experience at CSU?
Working in the Equine Orthopaedic Research Lab. I am an
avid barrel racer, and I seldom
go a day without riding at home,
but this experience gave me a
new perspective on veterinary
medicine.

What was your favorite
experience at CSU?
Working in a research lab on
campus. The experience I’ve
gained is priceless, and the people
I’ve met have made my experience at CSU far better than it
would have been without them.
The work also made it possible
for me to study abroad in England and helped me receive the
Goldwater Scholarship.

What is the most important
thing you learned here?
It’s OK to not have my life
figured out at 21 years old. I
have plenty of time to pursue my
dreams and passions, and it is
best to take my time and enjoy
the journey.
How will you care for your
world?
By continuing to be an advocate
for agriculture, ranch life, and
animals everywhere. It is a wonderful industry full of dedicated,
hardworking people. My mission
will always be the welfare of
animals.
Where will you be in 10 years?
I will be running my own equine
sports medicine and rehabilitation clinic and conducting
orthopedic research to enhance
the quality of equine lameness diagnosis and treatments. I will also
continue to rodeo and pursue
every cowgirl’s dream of riding
at the Thomas and Mack at the
National Finals Rodeo in Vegas.

14
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What is the most important
thing you learned?
How to be a researcher.
How will you care for your
world?
I plan on attending graduate
school in California to continue
on my path toward becoming
a faculty researcher. I hope to
educate the next generation of
young scientists and to positively
influence the people around me
as much as possible.
Where will you be in 10 years?
In 10 years, I see myself working
as a postdoctoral fellow at a
university (though I’m not sure
where). Hopefully, I will be in a
position where I can be working
in a research lab while also devoting a good portion of my time to
teaching.

DAWSON FRY
B.S., ENVIRONMENTAL
HEALTH
Where are you from?
Longmont, Colorado
What was your favorite
experience at CSU?
Erin Reichert’s internship seminar
course. As environmental health
majors, we are lucky to have such
a good adviser, and that class
taught me TONS of great professional development advice.
What is the most important
thing you learned?
First, networking is hugely
important for your professional
career. Second, playing a show
in Nashville with your band
during finals week is a BAD idea.
You will NOT get an excused
absence.
After graduation, how will you
care for your world?
I’ll try to make sense of the
things happening around me and
be at peace with the ones I can’t.
I won’t change the world, but if
we all chip in a little, who knows
what could happen!
Where will you be in 10 years?
After I graduate, I hope to pursue
occupational health and safety. I
have done two internships in this
field, and I am passionate about
helping people have the safest,
most productive workplace possible. I will continue to play music in
any capacity I can and be a lifelong
learner with my instrument.

MALIK AR JACKSON
B.S., BIOMEDICAL SCIENCES
AND SPANISH

SYDNEY HSIEH
D.V.M.
Where are you from?
Temecula, California

Where are you from?
Grand Junction, Colorado

What was your favorite
experience at CSU?
My favorite experience was
helping to launch the Inclusive
Health Project, which is a collaboration with CSU veterinary
medicine, CSU social work, and
CU medicine to provide veterinary, social, and medical services
to the underserved population in
our community. It brought me
so much joy to be able to work
with my classmates to make the
project come to fruition.

What was your favorite
experience at CSU?
Human Gross Anatomy. We
studied twenty-some human cadavers. It was extremely moving
and sometimes even overwhelming to think about the sacrifice
that these individuals made for
my education and others like me.
What is the most important
thing you learned?
The most important lessons
I have gained at CSU extend
beyond textbooks and classrooms. Over the past four years,
I have recognized the importance
of teamwork and camaraderie
among peers. At the end of the
day, we are all on this difficult
journey together and networking
is key.

What is the most important
thing you learned?
To love people.
How will you care for your
world?
After graduation, I will start
working as a small-animal emergency veterinarian. I hope to be
the calm yet confident force to
help seemingly tragic experiences
become positive ones. Outside
of work, I would like to bring
veterinary care to animals in
places where families’ livelihoods
depend on animals – such as for
a cow that produces milk to feed
a family or a mule that carries a
family’s goods into the market.
Where will you be in 10 years?
I will be continuing to fight to
be devoted to God and joyfully
content no matter life’s circumstances. Oh, and I’ll hopefully
have a small pack of Chihuahuas,
a golden retriever, and a horse.

How will you care for your
world?
To make the world more beautiful, one smile at a time.

ILLUSTRATIONS BILLY BABB

TARYN BOXLEITNER
B.S., BIOMEDICAL SCIENCE

Where will you be in 10 years?
I aspire to have my own dental
office right here in Colorado.
I hope to be contributing to
the good in life, no matter how
small. I will continue to think
critically and appreciate the intricacies of life – even the mundane
– as a good scientist does.

JEREMY MARBURGER
D.V.M.

HADASSAH MENDEZ
B.S., NEUROSCIENCE

CLAIRE R. TOVREA
D.V.M.

Where are you from?
I grew up in Concord, Nebraska,
and have spent the last 17 years
in Colorado, most recently in
Wellington.

Where are you from?
Greeley, Colorado

Where are you from?
New Hampshire

What was your favorite
experience at CSU?
Finding my passion for helping
others. I put that passion to
work as the president of the
Society for the Advancement of
Chicanos and Native Americans
in Science and as the co-founder
and director of a peer mentorship
program.

What was your favorite
experience at CSU?
The relationships I’ve cultivated
during my time at CSU have, by
far, been my favorite experiences.
From fellow classmates to interns,
residents, and faculty, I have met
the most interesting and diverse
group of people.

What was your favorite
experience at CSU?
As a nontraditional student, I
think one of the most valuable
experiences for me has been
building relationships and developing friendships with a wide
variety of people.
What is the most important
thing you learned?
Surround yourself with people
who care about you and who you
can care for in return. I don’t necessarily think I learned this while
being in school at CSU, but
with the stress of juggling school,
family, work, and extracurricular
activities, it is something that I
was reminded of while working
to complete my degree.
How will you care for your
world?
I have had great mentors, and
this is something that I hope I
can give back to future students.
Additionally, I hope to care for
the world by caring for animals.
Where will you be in 10 years?
Honestly, I don’t know. I would
like to be practicing veterinary
medicine, and my main interests
are in livestock and reproduction.
I would like to have my own mobile veterinary practice, but we’ll
see what opportunities arise along
the way. I never thought this is
where I would be 10 years ago.

What is the most important
thing you learned?
To believe in myself and in my
ability to make the world a better
place. When I first started at
CSU, I felt like an insignificant
drop in a very large bucket but,
over time, I discovered just how
much I could do by reaching out
and stepping up!
How will you care for your
world?
I will connect my personal passion for helping others – especially those who are marginalized
and underrepresented– with my
love for science and research to
better the world around me.
Where will you be in 10 years?
I don’t know exactly where I’ll be,
but you will find me doing my
best to serve others and to better
my community.

What is the most important
thing you learned?
Resilience. Failure is an unfortunate and unavoidable part of
life, and finding ways to maintain
a growth mindset and positive
self-image are the key to wellness
and perseverance.
How will you care for your
world?
I will practice exemplary emergency medicine while mitigating
patient discomfort by advocating
for their well-being. The key to
better animal health is to provide
excellent client communication.
I hope to advance human rights,
public health, and the human-animal bond.
Where will you be in 10 years?
I’d love to move back to New England and work as an emergency
veterinarian. Hopefully, I can
find a charming old farmhouse
with a little bit of land for my
human and canine family.
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24 HOURS

A day at the

Sarah Ryan

Kellen Bakovich

On Jan. 16, 2020, high school students from Colorado, Wyoming,
Michigan, Oregon, and Nebraska, gathered at the National Western
Stock Show in Denver, Colorado, for Vet101, an educational
program that gives high school students the opportunity to spend a
day with veterinarians doing hands-on work (1).
“I created this program to give high school students a realistic
experience of what it’s like to be a veterinarian and exposure to
other options in the industry,” says Clancy Anderson, livestock show
coordinator. The students rotate in small groups through five stations
– small animal, large animal, equine and rodeo, radiology, and
embryology – that are mostly staffed by CSU alumni and students.

2

Julia Herman (B.S., ’07; M.S., ’13; D.V.M., ’15) is the beef cattle
specialist veterinarian at the National Cattleman’s Beef Association
(2). Dr. Herman lives and breathes the spirit of the stock show: “Less
than 2 percent of the population has a connection to agriculture. I
want to encourage people from outside that population to be involved
in ag. I want people to know that you can work in agriculture, even if
you didn’t grow up in that environment.”
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The National Western Stock Show is an annual, 16-day celebration of
Western traditions, including the National Hereford Bull Show, rodeos,
Mutton Bustin’, the Stick Horse Grand Prix, and a daily petting zoo. This
year, NWSS had an estimated $125 million impact on the region as 708,000
guests visited the show and 12,000 to 15,000 head of livestock moved
through the gates.
Lori Scott (B.S., ’85; D.V.M., ’88) has served as an on-site veterinarian at the
stock show for 32 years with her partner Mike Scott (B.S., ’84; D.V.M., ’88).
During the small-animal rotation, Dr. Lori Scott teaches Vet101 students
how to examine a dog, a rabbit, a goat, and a chicken (3). “All you kids in ag
are extremely important. We need large-animal and livestock veterinarians
desperately. It’s good to see you engaged and to help you down the right
path,” she says.
CSU vet student Jordan Tarbutton (B.S., ’19) shows a student how to check
the heart rate of a Boer goat (4). Tarbutton volunteers at the stock show with
Drs. Lori Scott and Mike Scott. “We do drug testing and a lot of health
certificates, because we have animals coming in from all over the country
going to all over the country,” Tarbutton says.

3

4
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Sara Senn (B.S., ’10; M.S., ’11; D.V.M., ’15) leads the equine rotation
at Vet101 (5). Dr. Senn is a veterinarian with Littleton Equine Medical
Center, the official equine veterinary practice partner of the stock show.
They staff every ticketed event and help with emergencies. Dr. Senn uses
her ambulatory clinic to discuss the life of an equine vet.
“Coming to the stock show was a family tradition when I was growing
up. I’ve been here every year since I can remember,” Dr. Senn says. The
stock show has occurred at its current site beside the rail lines and the
South Platte River since 1906. The stockyards will be relocated to the
north end of the new 250-acre National Western Center, to be completed
in 2023.
Rick Bishop, the owner of Western Traditions in Cheyenne, Wyoming,
has cleaned and reshaped hats at the stock show for 40 years (6). “The
most popular hat at the stock show is a black cattleman’s crease,” Bishop
says. Customers stop by his shop all day long on their way to and from
the livestock barn and the rodeo. At the end of the day, Jordan Tierney,
Miss Rodeo America 2020, kicks off the Pink Pro Rodeo, in support of
the American Cancer Society (7). ■

5
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Young: We’ve been asked to talk about basic science
today. I was wondering if you can start us off by
providing a definition.
Zabel: I prefer the term foundational science to
basic. Basic science sounds dull and unimportant,
whereas foundational science really captures the idea
that the discoveries we make form the basis for all
of the applied sciences. Foundational science is the
point of discovery.

Conversation
Michael Young & Mark Zabel

Y: Is it fair to say that the general public has more
of an appetite for applied science than foundational
science?
Z: I think so, because applied connotes a practical
use for our discoveries, and that really resonates with
the general public.
Y: People want cures, they want vaccines …
Z: Exactly. They see it impacting their everyday lives.
I think that’s why they have a better understanding
or connection to the applied science, without really
understanding where that information comes from
or how we use it to make progress.
Y: You established your prion research laboratory
at CSU in 2005. Can you give an example of how
foundational science has led to advances in prion
biology?

KELLEN BAKOVICH

Z: We’ve spent a lot of time understanding
the foundational science behind prions in the
environment. Do prions stick to soil or plants? Do they
move through water? Do they stay on decomposing
carcasses that are infected with prions? We realized
that prions really like to stick to clay particles, and
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they can move through water, but typical municipal
processes for cleaning wastewater trapped the prions.
That foundational work that’s been going on for
almost 15 years is now informing best practices for
state wildlife agencies and municipal landfills that
need to dispose of cervid carcasses infected with
chronic wasting disease.
Y: You recently became the associate dean for research
in CVMBS. What is the college doing in terms of
foundational science that you’re really excited about?
Z: Microbiome research is starting to explode
worldwide as a result of next-generation sequencing.
I’ll give you a current example – the outbreak of a
novel coronavirus in China. Foundational science
asks: Where did this virus come from? How does it
relate to the other viruses we already know about?
Within weeks, the scientific community sequenced
the entire genome of the novel strain and determined
its relatedness to other coronaviruses. We quickly had
a foundational understanding of its source and what
mutations may have occurred to make it pathogenic.
That’s a great example of next-gen sequencing and
microbiome research informing our understanding
of immune responses and then vaccine development.
Y: Say I’m a freshman undergrad and I’m starting
to learn a little about foundational versus applied
science, and foundational is where I want to be.
What is your advice to someone just getting started
in their education or career?
Z: Find your passion and follow it. Find a
foundational researcher and don’t be shy. Show up
at their office and say, ‘I’ve read your research and
I’m wondering if you could use some help from an
undergraduate student.’ The faculty at CSU are very

Dr. Mark Zabel is a professor of prion biology and immunology and the associate dean for research
in the College of Veterinary Medicine and Biomedical Sciences. He is also one of the founders of
Science on Tap, a CSU organization dedicated to making science accessible to the public.
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open to training the next generation of young investigators,
but sometimes they have full labs, so my other advice is don’t
be discouraged. Be persistent.
Y: That was my experience as an undergrad. I knocked on a few
doors and the third one opened.
Z: Right. Ultimately, you will find a home and you will find
investigators who are willing to mentor you.

Y: What’s the long-term cost of that funding decrease?

Bestie

Z: It’s very hard to estimate or extrapolate, but we can look
backward and wonder if this or that grant wasn’t funded then
where would we be now? For example, foundational researchers
discovered bacteria living in extremely hot sea vents where we
didn’t think life could exist. They asked how does this work?
What kind of proteins do they have that allow them to survive?

She’s your alarm clock, coffee date, and Sunday
morning snuggler. Keep her purring with the best
in veterinary medicine.

Y: That’s Taq polymerase.

Z: It’s a tricky thing to navigate because our first priority
is to address the government agencies that fund our work,
but that money comes from the taxpayer. It’s been a passion
of mine for several years to bring that story to the general
public – the people who ultimately fund the work we do
– so they understand the relevance of studying prions in
the environment or sequencing virus genomes. If we want
the public to buy into our work, then we need to make the
link between the science that affects their daily lives and the
foundational science that we do behind the scenes.
Y: Is funding a problem? As a society, are we not investing in
this research anymore?
Z: We are, but not at the rates we used to. In the 1980s, the
National Institutes of Health budget was big enough to fund
about 25 percent of proposals. There’s a natural break there. If
you can fund the top quarter of proposals, that’s probably the
best science out there. Now only 8 to 10 percent of proposals are
funded, so there’s a lot of good foundational science that is going
unfunded. The NIH budget increases incrementally, if at all, while
the cost of living and the cost of doing the science continues to go
up, so our effective budgets have drastically decreased.

Z: And that’s the foundation for next-gen sequencing. All
of these discoveries start building on each other so that now
we’ve been able to sequence a novel virus that has caused a
global pandemic. This information was vital to understanding
where the virus came from and how it would spread.
Y: Because researchers were looking at thermal vents a
decade ago.
Z: Who could have predicted that looking at thermal vents would
lead to new genetic toolkits that allow huge groundbreaking
discoveries? It always goes back to foundational science. ■

Want to learn more about foundational science, prions,
and theoretical geneticists? Read the complete transcript of
Young and Zabel’s conversation at source.colostate.edu.

Michael Young earned his B.S. in microbiology from CSU in 2016. He works
as a research assistant and lab manager for CSU’s Ebel Laboratory, which
specializes in arthropod-borne viruses such as West Nile, dengue, and Zika.
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MICHAEL YOUNG

Y: Do you find it’s harder to find receptive audiences for
foundational research as opposed to applied research?

Sarah Ryan
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sciences, and Laurie Fonken, director
of DVM Health and Wellness Programs, to bring Healer’s Art to CSU. In
2012, CSU became the first veterinary
school in the country to offer the elective. Since then, Shaw and Fonken have
helped faculty implement the course at
nine other veterinary schools. A decade
has passed since they introduced the
course to veterinary education, but its
power to transform the lives of students and facilitators is needed now
more than ever.

Lily Davis worked her whole life to become a
veterinarian, but once she joined the D.V.M. Class of
2021 she felt fear, isolation, and anxiety. “I struggled so
much,” Davis says. “I used to feel confident, but if I had
a question, then immediately, my heart was in my throat.
I was sweating. I couldn’t imagine asking a question. I
didn’t feel like myself anymore.”

called The Healer’s Art. She heard it was a good place to
connect – with herself and her peers – and to talk about
mental health. In the first session of the course, the facilitator asked everyone to draw an aspect of their identity
they felt like they couldn’t bring to veterinary school. Davis drew a classroom full of little green stick figures. All
of them were answering a question, except one. Davis’s
stick figure had a thought bubble with the answer, but
she had lost her voice.

THE ROOT OF THE MATTER
The Healer’s Art was created by Dr. Rachel Naomi Remen to explore human dimensions of medicine that are
typically overlooked in medical training. It is now taught
at more than 100 medical schools in the United States
and internationally, but there was nothing comparable
in veterinary education until Jane Shaw, professor of veterinary communications, sought to bring the course to
Colorado State University.
Shaw’s decision was prescient. Nearly a decade would
pass before the Centers for Disease Control and Preven-
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tion released a 2019 study documenting a suicide epidemic in veterinary
medicine, but the alarm bells were
already ringing. Shaw saw that students and alumni were struggling
with work-life balance and wellness.
As director of the Veterinary Communication for Professional Excellence
program, she was developing a curriculum to prepare students to offer relationship-centered care, but VetComm
was not enough.
Shaw hoped that Healer’s Art would
help veterinary students develop the
skills and resources they need to approach wellness as a process of lifelong learning. “We are always evolving, so wellness is a dynamic process,”
Shaw says. “Wellness needs to be an
everyday focus, just like communication.”
Shaw joined forces with Camille Torres-Henderson, professor of clinical

Shaw and Fonken recruited Sam
Romano (D.V.M., ’83) to be one of the
original Healer’s Art facilitators at
CSU. Romano exudes calm and lights
up the room with his smile. Nothing
about his peaceful demeanor belies
his history of depression and anxiety,
but he doesn’t hesitate to talk about
the struggle. After 15 years of emergency medicine and the death by sui-

KELLEN BAKOVICH

Davis began searching for a way to navigate depression and stay in school. Then she heard about an elective

A CHANGE OF HEART

cide of two colleagues, Romano was
in a severe state of burnout.
“I felt constant anxiety, which subsequently turned into post-traumatic
stress disorder,” Romano says. Romano wasn’t sure where to turn, so he
came back to CSU to connect with
Shaw and Fonken. They encouraged
Romano to engage in the VetComm
curriculum and Healer’s Art. Romano became a dedicated facilitator and
mentor, and he believes that service
at the intersection of communication
and connection saved his life.
“It is not an overstatement to say
that had I not reengaged with the
college, I really doubt I would be sitting here today,” Romano says. “I don’t
know what that would mean exactly.
It might mean divorce, serious substance abuse, or not being here at all.
I don’t dwell on that. I’m just grateful
that I have the opportunity to engage
with students. It’s an incredible gift,
and I never take it for granted.”

The Healer’s Art helped Melissa Terry and Lily Davis learn to thrive in veterinary
medicine through the practice of wholehearted listening and sharing.

For Romano, Healer’s Art was an
integrated approach to recovery. As
he engaged in the curriculum, he had
to learn the self-care skills – sharing,
listening, acceptance, mindfulness,
and wholeness – that he was trying to
teach.
“As a facilitator, you can’t give away
what you don’t have,” Romano says
with a wry grin. “In an average career,
you’ll have potentially 200,000 interactions with clients. We talk about
how we communicate with others,
but how do you communicate things
to yourself? How do you frame what
you’re seeing and doing to yourself?
It’s really hard to separate the two
things. You can’t pretend to care about
others without somehow having your
heart there.”

SOWING THE SEEDS OF
CHANGE
On a cold and snowy night in Fort
Collins, 10 veterinarians and faculty
members gather in front of a blazing
fire in Shaw’s living room. They have
come together to prepare to teach The
Healer’s Art. The curriculum consists
of four topics – Wholeness, Grief and
Loss, Mystery and Awe, and Service –
but more than anything, the course is
built from the stories of the people in
the room.
“The course consists of storytelling
and connecting through real experience,” Fonken explains. “It’s not something you can teach didactically. It’s a
discovery model.” Each session begins
with a facilitator’s seed story on the
night’s topic. Then, the class divides
into small discussion groups of five
students and one facilitator. The facil-
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itators prepare for the course by practicing the art of

vironment and personality can combine to create a

when she opened up about her struggles

wholehearted sharing and listening. Tonight, Shaw

spiral of anxiety and stress.

with depression and anxiety. “It was re-

and Romano sit across the circle from Julia Brannan.

“Our students have worked for most of their lives

ally powerful to know there are people

Brannan is also one of the original facilitators and a

to get here,” Fonken says. “We tell them they can re-

here I can trust,” she remembers. She also

former CSU faculty member. She gives tonight’s seed

lax a bit now, but they’ve never done that. There’s a

learned to integrate her human-animal

talk on Mystery and Awe.

lot of support for them here, but they hesitate to ask

bond into her education and work in a

“Mystery and awe is everywhere. Every time I drive

for help. They are highly motivated achievers, and

way that has changed her experience in

into the mountains and see a tree growing out of a

the curriculum is intense. They begin to compare

vet school.

rock, I’m like, ‘How is that possible?’” Brannan says.

how they feel on the inside to how everyone else

“I learned from this class that the abil-

“Mystery and awe really energizes you because you’re

looks on the outside, and then they feel like they’re

ity to feel so strongly for animals is a gift

connected to something so much bigger than yourself.”

not meant to be here. There is a lot of imposter syn-

and not something to squash,” Terry says.

Brannan’s favorite tale of mystery and awe draws

drome, a lot of perfectionism, and fear of vulnerabili-

“Acknowledging and feeling compassion

on her experience delivering 15 puppies on Christ-

ty. In Healer’s Art, students get to learn about and see

for the animal and the client is so import-

mas Eve with the help of a ragtag group of volun-

each other in a way that is not offered anywhere else

ant. It is one of the most powerful, beau-

teers, but she assures her audience that if you’re look-

in the curriculum.”

tiful experiences I’ve had, and how lucky

ing for mystery and awe, you’ll find it everywhere.

The course creates a safe space where students can

Sure enough, after a bit of silent reflection, the group

bring their whole selves to the table and learn who

shares stories on myriad subjects: monarchs and

to trust. The process helped Davis recover her voice
– and her sense of self. “I felt so validated. It gave me

Keep a pulse on yourself. Be aware of what
you need and what your limitations are.
It’s perfectly wonderful to have limitations,
and that’s not what we’re taught.
– Lily Davis

emotion to medicine in a healthy way?”

THE GARDEN OF HEALING

the confidence to start piecing things together and

Every session of The Healer’s Art is as

moving forward,” Davis says. She spoke up more in

unique as the people in the room and

classes. She made honest connections with her class-

their reasons for being there, but the

mates. And she discovered that she was carrying

course unequivocally works.

baggage she didn’t know she had.

“We talk a lot about wearing masks. You

“Grief and loss was a roller coaster,” Davis says. “I

come to vet school and put your mask on,”

had just put down my own animal two months prior,

Shaw says. “This is a setting where we

but I was moving so quickly I couldn’t process it. Pro-

take our masks off and let our colleagues

cessing it there with my group was really powerful

see who we are. It personalizes our col-

and needed to happen. It was painful and scary, but I

leagues because we hear their stories. We

thank God I did it now instead of in 10 years.”

hear some of their deepest struggles and

milkweed pods; the body’s ability to heal; overcom-

Davis’s classmate, Melissa Terry, was also strug-

pains. We come to appreciate how resil-

ing cancer; lost teeth; and surly teenagers. These are

gling to thrive in veterinary school. She came to CSU

ient and strong they are. And then we also

the moments that take your breath away, the mira-

because she connected deeply with animals. Ironi-

recognize that this is someone I can go to

cles and coincidences that can’t be explained. As they

cally, the culture of veterinary education, particular-

when I struggle.”

talk, there is a feeling in the room that everything we

ly the emphasis on testing and perfectionism, threat-

need is there, and we are all needed. It is a feeling of

ened her human-animal bond.

CSU’s proactive approach to wellness in veterinary education begins with orientation and continues long after the D.V.M. hooding ceremony. “We understand that
the transition to veterinary school is very difficult,” says Melinda Frye, associate
dean for veterinary academic and student affairs. “In addition to Healer’s Art,
the DVM Counseling and Wellness Program mobilizes many robust resources to
support our students.”
• D.V.M. orientation helps students connect with each other through a variety
of teambuilding activities, educates students on well-being resources, and
promotes self-advocacy and help-seeking behaviors.
• Individual, couple, and group counseling are offered at no cost to students in the
DVM Program. Services are confidential and offered at times that complement the
D.V.M. student schedule.
• Students have full access to the CSU Health Network Counseling Services and
psychiatric services as well as groups offered through the Health Network.
• Each D.V.M. class has a well-being representative or committee. The director of
the DVM Counseling and Wellness Program works directly with the committee
to develop requested programs and presentations.
• D.V.M. students participate in the college’s Committee on Resilience and Engagement, which offers programs and initiatives to promote well-being.
• Laurie Fonken, director of the DVM Counseling and Wellness Program, consults
with students, faculty, and staff on how to address well-being in self and others
on an as-needed basis.
• Faculty-led exercise groups promote healthy breaks from busy days as well as
engagement between students and faculty.
• Career Issues Groups, developed through the CSU Women in Science Network,
facilitate open dialogue on matters of gender and professionalism among
students and faculty.

There is no single solution to the mental

tive, but CSU’s veterinary program is undergoing a curriculum renew-

health crisis in the veterinary profession,

al process that could change that. The multiyear discussion about what

“I felt disconnected, like we were all kind of ro-

but connection, vulnerability, and whole-

skills a veterinarian needs to be successful on Day One has produced cur-

bots,” Terry recalls. “I came to vet school because I

ness – the skills that students and facilita-

riculum goals that include modeling growth mindsets and developing a

felt so strongly connected to animals, and I wanted

tors practice in Healer’s Art – are essential

sense of professional identity and community.

Abundance and connection are not typical ele-

to connect with people who understood that, who

to thriving in a career that can be emotion-

ments of any veterinary school experience. Fonken,

understood that there’s so much more to me than

ally and financially challenging.

who has counseled D.V.M. students for more than a

just the scientist.”

abundance and connection.

THE FRUIT OF COMPASSION

decade, has a firsthand understanding of the way en-
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am I to be able to bring compassion and

WELLNESS RESOURCES FOR VETERINARY STUDENTS
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Terry’s Healer’s Art group was very supportive

For now, only 30 students per year
have the opportunity to take this elec-

The Healer’s Art – or the skills and process it teaches – could become
a core component in the DVM Program. If so, it may initiate a culture
shift in veterinary medicine, a wave of wellness and resilience with the
potential to save the lives of veterinarians and animals. ■
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Hannah Klein (D.V.M., ’11)
teaches new rural
veterinarians to build trust
and credibility by focusing
on building relationships in
their communities.

FIELD
NOTES
The Evolution of
Colorado’s
Country Veterinarian
Jessica Cox
32

Chase Baker
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For many aspiring rural veterinarians, “living the dream”
may look like a James Herriot tale: The only veterinarian in
the county cares for all creatures great and small. They run a
mixed-animal practice from a brick-and-mortar clinic on Main
Street, and have plenty of time for house and farm calls.
But if veterinarians-to-be imagine a country career full of
charm and nostalgia, they soon discover an altogether different reality. Today’s country veterinarian depends on reputation and adaptability to turn dreams into livelihood.

Klein is a food animal veterinarian and a coach for the Colorado
Veterinary Medical Association’s
Power of 10, a leadership training
program that teaches personal and
professional development concepts
to recent veterinary graduates. She
believes new rural veterinarians
have to build trust with current and
prospective clients to succeed.
Dr. Kayla Henderson (D.V.M., ’12),
co-owner of Alpine Veterinary Hospital in Monte Vista, is a Power of 10
grad who sees firsthand the positive
impact of earning trust.
“Clients want to work with a vet
who has been there at least a few
years, someone who understands
what their goals are,” Henderson
said. “If you move around a lot, especially in a rural setting, it’s going
to be hard to earn their trust.”
Because of the staying power required to succeed, the profession
often attracts individuals who grew
up in a rural area. Relationships with
a community and familiarity with the
rural lifestyle give prospective veterinarians a leg up while job searching. Rural veterinary medicine also
typically attracts a certain type of

person: someone with a passion
for agriculture and a willingness to
work hard.
Despite being one of the top
three industries in Colorado, agriculture has experienced a downturn
within the last decade, following a
record-high net farm income of $1.8
billion in 2011. Cattle prices follow a
similar trend, even as livestock continue to make up the largest share
of the state’s agriculture economy.
As farmers and ranchers struggle
to turn a profit amid economic difficulties, access to quality veterinary
care for their animals – from a dedicated and trusted provider – is increasingly important.
“You have to be passionate about
the producers and ranchers you
work for and what they’re doing for
society, and you have to have grit,”
Henderson said. “Our job is hard,
and often we don’t get the luxury

of self-reflection. We keep doing,
keep going, because animals and
livestock depend on you.”
Henderson is fortunate to own
the mixed-animal practice in the
same town in which she grew up, so
her clients have known her for years
and trust her expertise because
they’ve witnessed it in action. Others spend time looking for the right
fit. Because rural community members look for someone who’s going
to put down roots, it’s a big decision
for a veterinarian to commit to living
in one place for an extended period
of time.

Busting through the
barn ceiling
Historically, rural veterinary medicine was dominated by men, but
there are now far more women than
men graduating from veterinary
school, and they are challenging

Reputation: Where fit meets grit
If a rural community doesn’t trust a veterinarian, then vocational success is unlikely.
“Part of building reputation and credibility in a community is
developing relationships,” said Dr. Hannah Klein (D.V.M., ’11).
“The community has to support the vet, both in business and
as a community member.”

For Sina Parsaye (D.V.M., ’15), every
day in rural medicine is an adventure.
“What’s unique about this job is you’ll
never be able to master it. There
are always new medicines, new
pharmaceuticals, new ways to try a
procedure,” Parsaye says.
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“

I think a rural veterinarian is a big part
of the community. That’s how it was
where I grew up. The vet was kind of
everybody’s grandpa. I want to be that
kind of veterinarian.
– KAYLE AUSTIN

age-old stereotypes about country vets. Working
with livestock is a physically demanding job, but
what some veterinarians may lack in stature and
muscle they make up for in creativity.
“I can’t muscle my way through situations. I
have to think my way around them and come up
with ‘work smarter, not harder’ solutions,” said
Dr. Lora Bledsoe (D.V.M., ’13), owner of Bledsoe
Mobile Vet. “But I’ve never been in a situation
that made me think, ‘I can’t do this part of my job
because I’m a woman.’”
Battling negative first impressions from certain
clients can be annoying but, over time, clients
come to understand that female veterinarians are
just as capable and qualified as their male counterparts. “I once had a client with a cow who was
having a hard time calving, and to his initial dismay he was stuck with me,” Henderson said. “My
technician and I did a c-section on that cow, and
really quickly. The client said, ‘three of my kids
were c-sections and you did a better job on that
cow than the doctor did on my wife.’”
Another challenge for veterinarians is maintaining work-life balance in an on-call world.
“Women have different pressures and expectations, and I don’t have a ‘stay-at-home husband,’” Bledsoe said. “Being honest and firm in
boundaries you set up for your practice helps
you keep your sanity.”
In a small town with familiar faces, the lines
between personal and professional can become
blurred. Boundaries are important for maintaining
work-life balance, but the close-knit relationships
often found in rural areas also allow for empathy
among veterinarians and clients.
“Rural and large-animal veterinary medicine is
more supportive of having family commitments
because clients are already immersed in the natural cycle of life,” Klein said.

Kayle Austin (D.V.M., ’17) drives three hours a day to
reach her rural clients. Her mobile veterinary practice
addresses a national need for food supply veterinary
medicine.

Taking it on the road
Instead of hanging a shingle in one location,
some veterinarians forgo the financial overhead
of a facility and bring their services to their clients.
Klein, Bledsoe, and other CSU grads have responded to rural needs by opening mobile practices.
“I don’t see flexibility in traditional practices,
and my life is not set up to be functional within
an eight-to-five schedule,” Klein said. “Mobile
is more flexible. I can be strategic in how and
when I schedule clients.”
Bledsoe launched her business to serve a
7,300-square-mile area in eastern Colorado.
Centrally located in Hugo, she drives her truck
to a new base town each day to treat the 85,000
to 100,000 livestock animals in her care. A
brick-and-mortar practice would limit accessibility because it would be more expensive for clients to travel to a stationary location. And, with
a large-animal focus, Bledsoe doesn’t have to
compete for small-animal clients.
The mobile model also works well for Dr. Kayle
Austin (D.V.M., ’17), who started Austin Veterinary
Services in a National Institute of Food and Agriculture-designated veterinarian shortage area.
Driving approximately an hour and a half – one
way – to reach her clients each day, Austin strives
to make a local dent in addressing a national need
for food supply veterinary medicine.
“I travel mostly to dairies and ranches and do
farm calls,” Austin said. “If you’re dealing with a
large animal and they’re not doing well, it’s harder
on them to get transported than it is for me to go
and treat them.”

Digging out of debt
Austin’s efforts have earned her recognition in
the form of financial awards from state and national
loan repayment programs. These programs aim to
not only provide underserved areas with veterinary
services, but also help ease the burden of student
loan debt on rural veterinarians. The state and national loan repayment programs were created for
good reason: There simply aren’t enough veterinarians to serve the rural areas that need them.
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In 2018, the average debt for veterinary school graduates was $183,014.
The national repayment program offers up to $75,000 for three years
of service in high-priority veterinary
shortage situations, while the state
program provides up to $70,000 for
four years of service. While the annual awards help address this problem,
there are still new shortage situations declared each year.
Colorado State Veterinarian Dr.
Keith Roehr believes that with the
help of loan repayment programs
and the passion of aspiring rural veterinarians, there are “pockets of potential” across the state. “Turnover
and the graying of the veterinary
profession open up opportunities,”
Roehr said. “We want to encourage
succession in practice and continuance of service in rural areas and
celebrate those successes.”
But hands-on opportunities to

learn the unique skills necessary to
be successful as a rural large-animal veterinarian can be few and far
between. There is a relatively low
number of practicing rural large-animal vets compared to those working
in urban areas or with small animals.
“There’s really not an internship
for rural large-animal practice that is
rural by nature,” said Sina Parsaye
(D.V.M., ’15), owner of Parsaye Veterinary Services in LaPorte. “You
need that mentorship piece to gain
the skills, learn the clientele, and understand how the business model
works in a rural area.”
An advocate of mentoring, Roehr
believes it’s the Animal Health Division’s integral role to connect veterinarians in the field and help young
graduates find positions when their
interests align with industry need.
An appreciation for agriculture
and understanding of small-town

politics aren’t necessarily experiences that can be fostered through
a veterinary school curriculum. In
rural areas, soft skills such as communication and bedside manner,
business acumen, and emotional
intelligence are vastly different.
Recognizing the unique needs of
rural populations, D.V.M. Program
leadership strives to bridge the
gap for students wanting to break
into rural medicine. With the help
of funding from the USDA Veterinary Services Grant Program, new
opportunities are available to students that aid in understanding and
addressing these needs. Recruitment of a financial education specialist and practice management
expert help students effectively
and lucratively run their business;
Spanish language courses allow for
improved communication between
veterinarians and Spanish-speaking farm workers; and partnerships
with food supply veterinarians and
other medical professionals provide
hands-on learning and mentorship.
These efforts are part of a holistic
approach intended to ensure students are well equipped to enter the
rural workforce upon graduation.
Setting more realistic expectations in school and creating more
robust mentorship opportunities for
graduates can help newly minted
rural veterinarians forge better client relationships, manage a profitable business, and overcome environmental challenges.
Word travels fast in a small town.
With the right education, experience, and mindset, a veterinarian’s
first rural interactions can help build
– not break – their reputation. ■

PINPOINTING DISEASE
PROTECTING HEALTH
• Timely and accurate testing for a wide variety of diseases
• Accredited by the American Association of Veterinary Laboratory Diagnosticians
• Serving veterinarians, livestock producers, animal health industry, state and federal agencies
• In Fort Collins, Grand Junction, and Rocky Ford
• Ship samples from any location

www.dlab.colostate.edu | dlab@colostate.edu
Fort Collins (970) 297-1281
Grand Junction (970) 243-0673 | Rocky Ford (719) 254-6382
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Walking in Beauty

A Navajo scientist confronts the legacy of uranium mining
Phillida A. Charley

Jolene Nenibah Yazzie
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Phillida A. Charley is a member of the Navajo tribe. In 2018, Charley
completed a Ph.D. in pathology at Colorado State University. She
currently is working on an interdisciplinary team studying the
health and environmental effects of uranium mining on the Navajo
Nation, a project funded by the CSU One Health Institute.
The Navajo Nation covers more than 27,000 square miles in parts
of New Mexico, Utah, and Arizona. The population of the Navajo
Nation is more than 300,000, which does not include Navajos
living off the territory. Most of the landscapes are arid deserts that
can contain mesas, high plateaus, and mountains.

I grew up in Shiprock, New Mexico,

Walk in beauty is a Navajo phrase that I heard a lot growing up.

with my parents and six siblings. Peo-

When you walk in beauty, you are in harmony with yourself and with

ple know places like Monument Valley

everything around you. You are doing the best you can. I am trying to

or Shiprock from movies, but to me,

do the best I can as a Navajo woman and a scientist, to strive for har-

it is home. The Navajo Nation is the

mony and balance in my work, but the journey is long, complicated,

land and the people. The land is divid-

and full of difficult questions.

ed into agencies, and within agencies
there are chapters. There are also four
clans. I am Ta’neeszahnii (the Tangle
Clan – my mother’s clan) and born for

My journey in science began in my high school introduction to bi-

Naakaii dine’é (the Mexican Clan – my

ology class. My teacher was Ricky Espinoza and his style of teaching

father’s mother’s clan). Clan identity is

was different. I liked his teaching style. For example, when Mr. Espi-

part of your identity, but it can also be

noza gave a test, it was a blank piece of paper. He told us to write

tied to place. For example, I know most

everything we learned in the last couple of weeks, and I remember

people in the area of Littlewater, New

just filling the pages with everything I learned. I even drew out the

Mexico, are related to me through the

pictures. I went on to take his environmental science class, and I start-

clan system.

ed to love science. I was always curious and wondering why things

When I was young, we used to visit my nálís (dad’s parents) near Tocito

After graduating from Shiprock High School, I had no clue what

coming from the water) and my grand-

to do, so I worked for a bit but decided to go back to school. I went

ma (my mother’s mother) in Littlewater

to San Juan College in Farmington, New Mexico, and with encour-

(named for a little spring in the area).

agement from my organic chemistry professor, Dr. Eric Miller, I found

When my parents took us to visit family,

a summer research position. The research failed, but it helped me

my brothers and sisters and I would run

understand that failure is a big part of science. At the time, my goal

around all over the area, seeing what

was to become a lab assistant and, therefore, I needed more lab ex-

we could find in every nook and cran-

perience. I went on to Fort Lewis College in Durango, Colorado, and

ny. From my earliest memory, I remem-

my professor, Dr. Les Sommerville, encouraged me to apply to the

ber going with my parents to deliver

National Institutes of Health Maximizing Access to Research Careers

groceries to my nálís in the mountains,

Program. In that program, I saw I could go further in science. Even-

because they moved there before the

tually, I applied to graduate schools and was accepted at Colorado

summer to escape the summer heat for

State University in 2012. I finished my Ph.D. in pathology in 2018.

to the desert for the winter.
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ing and cleaning. That is how I grew up.

(which means warm springs or steam

their livestock and moved back down

The Yei Bi Chei are deities of the Diné people. They are responsible for
creation, renewal, teaching, and healing. Jolene Nenibah Yazzie’s artwork is
an interpretation for all of the Diné people who have experienced the harmful
effects of radiation contamination. Yazzie is Diné of the Black Streaked
Forest People, born for One-Who-Walks-Around. Yazzie is an artist and a
journalism student at Metropolitan State University of Denver.

happen. At home, I was taught to do all the stuff women do, like cook-

It was not until I came to grad school that I really left Navajo Nation.
I was lucky that my sister could come with me, so I did not feel alone.

From our house in Shiprock, I could

I do not see myself differently now that I have a doctorate; I just know

look east down Uranium Boulevard and

how to answer questions. Being a scientist is asking questions and

see a giant gray rock pile. It stuck out

trying to find the answers, with a lot of failure mixed in. Professional

like a sore thumb, but I did not know

failure, I call it. My scientific training was good preparation for tackling

it was an old uranium milling site until I

the legacy of uranium mining on the Navajo Nation.

began working on my current research

1868
The Treaty of 1868
assigns the responsibility
for providing economic,
educational, and health
services on the Navajo
Nation to the Bureau of
Indian Affairs.

1930s
European scientists
conclude that uranium
mining is associated with
high rates of lung cancer,
but debate continues
about the causal agent.

1948
The U.S. Atomic Energy
Commission guarantees
a price for all uranium ore
mined in the United States,
and kicks off a mining
boom in New Mexico, Utah,
Colorado, and Arizona.

1950
The U.S. Public Health
Service begins studying
health outcomes of uranium
miners in the Colorado
Plateau. Miners did not
consent to the study and
were not informed of the
health risks.

1951
American scientists William
Bale and John Harley
demonstrate how radon
causes lung cancer.

project. I am now part of a team studying the legacy of uranium mining on the
Navajo Nation.

In the 1940s, the Navajo Nation started leasing land for uranium
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1950s

1959

1960s

1969

1979

data it is very hard to find. They have limited Internet

wants to understand what is there and what the risks

The Atomic Energy
Commission and
other agencies
actively prevent
informing the public
about the health risks
of uranium mining
and establishing
ventilation
requirements in
mines.

The PHS study
shows a significant
association between
uranium mining and
lung cancer for white
miners. Minority
miners included in
the field study were
excluded from the
report.

First cases of lung
cancer appear in
Navajo uranium
miners.

U.S. Congress
establishes limits for
radon exposure in
mines.

Navajo advocate
Harry Tome and
Stuart Udall,
secretary of the
interior, file two
lawsuits seeking
damages for uranium
miners, but both
cases failed.

access, so they cannot download these huge reports.

are, but they do not have access to that information. Be-

There are also language barriers. Some of the old-

fore a cleanup, the EPA might give a presentation and

er folks do not speak fluent English. And there are no

show graphs, but to half the people it makes no sense.

words in the Navajo language for certain things, like

We talk to the community. We listen to what they say. A

how radium breaks into different elements. Some of the

lot of the Navajo people are visual learners, so we use

data makes no sense, so I understand how people from

pictures and come up with different ways of communi-

the community do not know what is going on. For exam-

cating the information.

ple, the water wells were last tested in 2015. They were
testing for only one contaminant and there are typos in
the data. Things just do not match sometimes, and it is
really outdated.

It is early in the process. We are trying to think of ways
to improve the situation. The community I am working
with wants answers, but it varies from community to
community. Sometimes I ask myself, “Did I open a can
of worms?” On the one hand, it is healthy for the community to talk about how they are impacted by the leg-

mining to American companies.

house in Shiprock covers an old

not believe there is mining waste

Many Navajo men worked at these

milling site with mine waste. You

out there. We have been working

mines and moved their families to

can imagine in the past the mine

on scientific communication related

camps or towns near the mines.

waste was left out in the open

to the abandoned uranium mines,

Some miners took rocks from the

where adults and children could

mainly near the Sweetwater Chap-

mines to build their homes or chim-

be exposed to radiation. When we

ter. They have a lot of mines and

neys. They drank water collected

visited our grandparents and ran all

three of them are still radioactive,

from the mines. In 1950, the U.S.

over the plateau, we may have been

so they are considered the priority

Public Health Service began study-

playing in abandoned mines, but we

mines by the EPA for cleanup.

ing the health effects of radiation.

did not know it.

We talk to the community about

They enrolled more than 4,000 min-

Today, the U.S. Environmental

the health and environmental ef-

ers in the study without their con-

Protection Agency and the Navajo

fects of uranium mining. All of the

sent. The Navajo miners were never

Nation Environmental Protection

miners there died. I have met sev-

told about the health or environ-

Agency oversee the cleanup and

eral widows who are 80 to 90 years

mental effects of mining uranium.

closure of abandoned uranium

old. They are really interested in

The U.S. government knew it was

mines. It is a very slow process.

what is going on and concerned

dangerous, but they did not share

for their kids and grandkids. They

that information.

know people come in and do stuff
In 2019, I started my postdoctoral

community know what they are do-

prices dropped. The mining com-

position in environmental and ra-

ing. That has been going on since

panies left abruptly and abandoned

diological health sciences. I joined

the EPA started monitoring these

equipment and open mines. Some

a team studying the legacy of ura-

abandoned mines in the ’90s.

sites were like ghost towns. There

nium mining on the Navajo Nation.

There is a lot of information about

are between 500 and 1,000 aban-

This opportunity meant I could go

the mines that the Sweetwater com-

doned uranium mines and several

home a lot more often. I did not

munity did not know about or could

milling sites on the Navajo Nation.

know very much about the mining

not access. There are so many bar-

That rock pile I could see from my

until I started the research. I still can-

riers. When you try to look for the
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indirect health effects, such as cancer, diabetes, hypertension, and kidney diseases. More studies need to
be done to link the health effects to long-term uranium
exposure. We do not know how far that will go. There
is uranium and arsenic in the groundwater wells. We
can explain to the community that the water is contaminated, but the water is clear, it does not smell, it looks

acy of uranium mining. On the other hand, it is a heavy
responsibility to address their specific concerns and
provide useful support for an array of issues – physical,
psychological, environmental, and cultural – that should
have been addressed a long time ago.
The passage of time makes it even more difficult to
set right what’s gone wrong, because with every death
we lose pieces of their history. More than anything, the

clean, so it is hard to communicate the danger. Some

survivors want to know how the past affects their fu-

of the houses built with mine rocks are still there and

ture. What does this history mean for their children and

radioactive. One community member is frustrated be-

grandchildren? Navajo traditions and practices main-

cause the EPA took down her chimney, but they did not

tain balance with nature. Uranium mining disrupted that

replace it. She cannot build a fire for cooking or heat.

balance and contaminated places that are part of our

They have to deal with the U.S. EPA, but when they try

oral traditions and spiritual practices. I think success

calling, they do not get any answers.

would be for everyone to understand the history and

It is frustrating to not have answers. The community

the cleanup, so we can restore balance. ■

and then leave and do not let the

The uranium mines mostly shut
down in the 1970s when uranium

42

The miners’ families are still dealing with direct and

1980s

1990

1995

2005

Navajo people advocate
for compensation for the
suffering of miners.

Navajo advocates assist
in the passage of the
Radiation Exposure
Compensation Act, which
takes responsibility for the
historical mistreatment of
uranium miners by the U.S.
government.

Navajo Nation
Environmental Protection
Agency established. The
agency begins monitoring
radioactivity in abandoned
mines.

Navajo Nation bans
uranium mining and
exploration.
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Wild Bison
Education and Ecology for the Benefit of All
Jennifer J. Folsom
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Far left: Secretary of the Crow Nation, Alvin J. Not
Afraid Jr., and spiritual leader Stanley Pretty Paint
bless the Laramie Foothills Bison Conservation
Herd before its introduction to the Soapstone
Prairie Natural Area on National Bison Day,
Nov. 1, 2015. Left: Jennifer Barfield, director of
the Colorado State University Bison Reproduction
Program, led CSU’s scientific contribution to the
Laramie Foothills Bison Conservation Herd.

umor has it, he was a skinny bull with
tufts of mane and a shy demeanor. As he
skittered out of the trailer to join his new
herd, he didn’t seem like much. That was
2016. Today, he moves confidently across the dirt road
that winds its way through the 4,224-acre Rio Mora
National Wildlife Refuge. He strikes an iconic profile
as he waits for the rest of the herd to graze toward him.
The young calves are proof he belongs.

R

FROM GENERATION TO GENERATION
Bison being bison on the landscape is a stark contrast to the archival photos of their ancestors’ skulls and
wasted bodies piled on the prairie. Bison historically
ranged from Alaska to Florida, until the U.S. Army
sought to control Native Americans by attempting to
exterminate the bison during the 19th century. That
long absence of bison in the Southwest is felt strongly
by many Indigenous communities.

46

2020 IMPACT MAGAZINE

“It has changed who we are and how we are today,” says Gabriel Montoya Sr., director of special
projects for the Pueblo of Pojoaque. Bison is central
to the Pojoaque, who worked for years to restore this
keystone species to the region with a herd housed at
the former private ranch Rio Mora in northern New
Mexico. Montoya says bison sustain the pueblo as a
community and that partnerships are key. And thanks
to a complex network of partnerships among tribes,
wildlife conservationists, meat producers, and federal
agencies, bison once more belong in the high desert
after more than a century of absence.
But the future of the bison isn’t guaranteed. U.S.
policies on Native Americans and the land have often prevented or hindered trust in the past, pitting
non-Native landowners against Native people, and
indigenous species such as wolves, bears, and bison.
These tensions set up a conflict between regarding bison as wildlife – free to roam large tracts of land – and
bison as livestock in limited ranges. There are now
more than 360,000 bison in the U.S., and their value as food and other commodities is well-established.
However, according to the U.S. Department of Interior, only 11% of those bison are part of ecological or
conservation efforts.
For the Pojoaque and other tribes, restoring the
bison takes building trust and strong relationships,
despite these conflicts. Their desire to provide traditional foods for their people and restore the richness
of their homelands is balanced with their understanding of collaborations outside the pueblo. Communicating their knowledge of bison raises ethical issues
about what can be shared as public information and

what knowledge needs to stay within the pueblo.
Montoya says the Pojoaque’s understanding of the
landscape and the bison has been carefully passed
from generation to generation. Their priority is preserving that knowledge and their relationship with
the bison for the future.

FOOTHILLS CONSERVATION HERD
OVERCOMES HURDLES
When the Pojoaque hosted the American Bison
Society Conference in late 2019, the collaborators at
the conference included Jennifer Barfield, professor
of biomedical sciences at Colorado State University
and the scientific lead for the Laramie Foothills Bison
Conservation Herd. LFBCH provided some of Pojoaque’s initial stock and works with federal agencies,
nongovernmental organizations, and tribes to address
three major issues facing bison conservation: the need
for brucellosis-free stock; the importance of genetic
diversity for the future of the species; and habitats
large enough to accommodate bison as wildlife.
“Our animals’ ancestors are from Yellowstone, so
we want our herd to serve as a seed herd for those
who want bison with Yellowstone genetics,” Barfield
says. “Many people want brucellosis-free Yellowstone
bison, and that’s where our work comes in.”
The need for brucellosis-free stock has been a major hurdle for Plains bison. Brucellosis is an infectious
disease that causes spontaneous abortions in cattle. Elk
and bison can carry the disease, and elk have passed
it to cattle. Brucellosis is endemic only in the greater
Yellowstone Area, but any bison that are moved across
state borders have to be tested for brucellosis. There
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relationships with local landowners and
ranchers to realize that goal.
“It is important to become a partner
with ranchers who have a relationship to
that land,” Barfield says. “We want to be
able to manage bison as wildlife and work
with the values of those ranching communities nearby.”
Although the tensions between ranchers and conservationists still exist in some
areas of the continent, Barfield believes a
common love for the land and a commitment to balancing interests holds promise
for the goals this network of collaborators
is working toward.

A KEYSTONE SPECIES IN ACTION

About 350 people trekked to
the Soapstone Prairie Natural
Area north of Fort Collins,
Colorado, to witness the
release of the Laramie Foothills
Bison Conservation Herd.
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has never been a documented case of bison infecting domestic cattle, but making
good neighbors with ranchers requires disease-free, genetically pure bison. Barfield
applied artificial reproduction technology
to achieve just that, so LFBCH bulls and
cows can relocate anywhere in the United
States that can provide a healthy habitat
for them.
The LFBCH, now in its fifth year, is
a testament to the power of partnerships.
The city of Fort Collins Natural Areas
Department, Larimer County Natural Resources Department, USDA Animal and
Plant Health Inspection Service, and CSU
all contributed resources toward the health
of the now 77 bison running on the shortgrass ecosystem of Soapstone Prairie Natural Area and Red Mountain Open Space
in Northern Colorado. The LFBCH has
provided bulls for the Pojoaque, the Minnesota Zoo, and Oakland Zoo, where bulls
breed and act as ambassadors for the species before heading to other conservation
herds. The partners continue to see the
herd grow, but they need good working

John Sanderson, director of CSU’s
Center for Collaborative Conservation,
says the Medano-Zapata herd in the San
Luis Valley near the Great Sand Dunes in
Colorado presents both opportunities and
challenges for the ranch owner, The Nature Conservancy, and the adjacent public
lands.
Like most regions in the historical
bison range, Colorado still has missing
pieces in the ecosystem. Wolves and grizzly bears – both extirpated from Colorado – do not provide vital culling of herds.
Managing bison can be expensive because
landscapes are limited and their size and
power requires larger fences. To allow the
Medano-Zapata herd to behave as naturally as possible, all internal fences were
removed, creating a single 33,000-acre
pasture. Altogether, the Medano-Zapata
Ranch includes 100,000 acres and about
2,000 bison.
“The large landscape allowed us to see
them as a natural herd and lets them behave like a natural herd,” Sanderson says.
A notable social feature of natural
herds is their matriarchal structure, according to the observations of generations
of tribal communities. The 8- to 10-year-

old females keep the knowledge of where
and how to cross flooded streams, for instance. But management that maximizes
meat production does not allow for bison to live that long, Sanderson adds.
To address this issue, TNC partnered
with a for-profit management company
to conduct an annual harvest at Medano-Zapata, selecting for age and gender
to maintain the 50/50 ratio seen in natural herds like Yellowstone. The partnership has developed guidelines that prioritize herd health, consider the carrying
capacity of the land, and mimic predator
habits. This strategy balances the need to
use bison as a resource with the benefits
of letting the bison manage the land on
their own terms.
“Bison managed as wildlife live longer and provide a whole different value
to the land, to other species, and to humans,” Sanderson says.
Traditional knowledge and current
experience demonstrate that bison are
a keystone species with a critical role in
ecosystem health. They know how to
manage the land and continue to do so
once they are reintroduced to the landscape. Bison wallows and dung piles are
host to unique microsystems – from
Mexico and Alaska, to the Atlantic seaboard and into Florida – renewing precious topsoil in areas that have experienced devastating effects of erosion and
overuse. They also carry seeds in their fur
and microbes in their dung to renew the
land wherever they are. This helps restore
plant species, such as shortgrasses, and in
turn, the needed diversity of animals and
plants that rely on those grasses.
TNC conservation ecologist Chris
Pague likes to show off the peeled ponderosa pines at the Medano-Zapata,
which indicate the bison’s long presence
in the high desert landscape and the way
they interact with other species. Pague

believes TNC’s conservation plan has
been a success so far because they have
respected the idea that, “Bison should
decide what bison do.”

‘KEEPING A WAY OF LIFE ALIVE’
Jason Baldes says the importance of
the bison goes deeper than its keystone
species status. Baldes is a member of the
Eastern Shoshone Tribe and the bison
coordinator for the National Wildlife
Federation Tribal Partnerships Program
on the Wind River Reservation in Wyoming. For his people, their past and fu-

ture relationship is family. The traditional name for the Wind River Shoshone
translates to “buffalo eaters,” and bison
are a central part of ceremony, health,
environmental stewardship, and inspiration for the future.
Many tribes have millennia-old
knowledge of the land and the bison,
whether they followed them on their
migrations north and south or relied on
bison for trade goods. These knowledge
bases offer a unique way to view bison.
The Eastern Shoshone Tribe recent-

ly signed the Buffalo Treaty, the largest
collaboration addressing continent-wide
bison management with 33 signatories
from more than 30 tribal nations.
Indigenous leadership and participation will benefit tribes, ranchers, and
conservationists alike. CSU Indigenous
researcher Doreen Martinez says researchers and conservationists need to
seek knowledge and experience from
many different sources and prioritize the
values, needs and aspirations of the communities the bison will impact.
“It’s a land issue as much as it is a
buffalo issue,” Martinez says. As a Native scholar, she has learned from working with Native communities that they
connect their close ties to the long-term
health of ecosystems with their history
with bison. Thus, bison play an essential
role in complex ideas of well-being and
sustainability.
That idea is in action when the Pueblo of Pojoaque hosts their annual buffalo dance in December. The community
celebrates the importance of the bison
to bring strength, a healthy ecosystem,
and knowing “how to sustain ourselves
through whatever we’ve been through,”
Montoya says. Their traditions recognize
that no one person possesses all of the
knowledge about the bison. “When we
collaborate as a community, as a whole,
each person carries a part of keeping a
way of life alive,” Montoya says.
That includes the bison, the land,
and the people. ■
Jennifer J. Folsom has devoted her professional
life to education, public health, and journalism, particularly working with individuals
and organizations in Indigenous communities. She is a citizen of the Choctaw Nation
of Oklahoma and a doctoral candidate and
instructor in the Department of Journalism
and Media Communication at CSU.
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MICROSCOPIC
GENIUS
The Big Potential of the Very Small

For more than 150 years, most known microbes were
our avowed enemies. No longer. In just the past decade,
science has upended our understanding of these
microscopic organisms that reside almost everywhere.
Thanks to rapid technological advances, we now
know that bacteria, archaea, and fungi are frequently
friend, not foe. This new view of their environments
and ecologies, known as microbiomes, enables us to
enlist them as collaborators in everything from battling
antibiotic resistance to preventing cancer.
Leading the charge is Colorado State University’s Microbiome Network, a group of more than 30 researchers from a
wide range of disciplines who are tackling this rapidly evolving field. And the College of Veterinary Medicine and Biomedical Sciences is setting the pace for dynamic new collaborations that are changing how we think about everything
from dairy farms to infant feeding.

Shigella bacteria cause about 450,000 cases of shigellosis in the United
States every year. These common bacteria are extremely contagious
and can contaminate hands, food, and water.

SCIENCE PHOTO LIBRARY / OFFSET.COM

Katie Courage
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Microbiome Network co-coordinator Zaid Abdo, an associate pro-

soil is no longer going to effective-

Sheryl Magzamen, an associate

To help researchers all over the

ly work to replenish nutrients.”

professor of epidemiology in the

world dive into this complicated

Department of Environmental and

field, college scientists, including

Radiological Health Sciences.

Steven Lakin, a Ph.D. candidate in

fessor in the Department of Microbi-

Microbes impact nutrient avail-

ology, Immunology, and Pathology,

ability – and thus growth – in ani-

says microbiome research reminds

mals as well. Farmers and ranchers

Magzamen, Abdo, professors

the Department of Microbiology,

us that we are all connected.

have known for decades that using

Stephen Reynolds and Craig McCo-

Immunology, and Pathology, and

“From the farm where you pro-

antibiotics to alter the microbe pro-

nnel, doctoral student Chloe Sten-

nine other CSU researchers creat-

duce your food to whoever is going

file of animal guts can accelerate

kamp-Strahm, and other collabora-

ed MEGARes, a robust database of

to eat it, microbes play an essen-

growth, but there is now a strong

tors have been peering into animal

antibiotic-resistant genes available

tial role,” he says. “It’s a holistic –

push to reduce the use of antibiot-

guts (which means a lot of manure

for anyone to search. So far, “it has

and necessary – way of looking at

ics in agriculture. So scientists are

sampling) to see how these differ-

helped more than 100 international

things. And now we have the tools

ent microbial profiles correlate with

research teams study how these

to finally look at this bigger picture.”

better defenses against pathogens.

‘superbugs’ come to be and how

“We know that certain activities,

we might prevent them from getting

such as administering antibiotics,

into the food supply and the ecosys-

can shift the microbiome to be less

tem in general,” Lakin says.

CULTIVATE
A tour through a typical farm will
reveal only a fraction of the resident organisms. “It’s not only the
animals or the crops,” Abdo says.
“It’s also the gut microbes of the
animals and the microbes in the
soil that help the plants.”
These actors were long hidden
from view. But now, Abdo notes,
“we are developing new ways of
looking at these microbes. We can

“From the farm where
you produce your food
to whoever is going to
eat it, microbes play
an essential role. It’s a
holistic – and necessary
– way of looking at
things. And now we have
the tools to finally look
at this bigger picture.”

use that information to improve production on the farm – whether that’s
for cows or wheat.”

diverse and allow for certain patho-

CULTURE

genic bacteria to proliferate,” Mag-

The healthy human body hosts

zamen says.
They found that the profile of

trillions of microbial organisms,

cows’ intestinal microbes impact-

which impact our immune and ner-

crobiome processes the complexity

also change its function by altering

ed the spread of pathogenic E. coli

vous systems. Scientists are now

of components of the breast milk

what chemicals the microbes are

O157 – results they published in the

finding connections between the

and weaning foods is really import-

producing. “I am continually excited

Journal of Applied Microbiology.

human microbiome and everything

ant early in life for the maturation of

about expanding these applications

This research has set the stage for

from our earliest health to late-

the microbiome.”

from chronic disease and colon can-

new work to see how gut microbes

stage cancer.

Ryan and her CSU collaborators

cer prevention,” she says. “We see

As on the farm, antibiotics have

have examined fiber intake and mi-

similarities and common themes in

altered our own microbiomes. CSU

crobiome composition during the

microbial metabolic structures after

researchers are also studying an-

weaning stage of humans and bo-

rice bran feeding to mice, pigs, chick-

Much of the push to reduce

other way we influence our micro-

vine calves. “These early-life envi-

ens, dogs, and humans – even in the
presence of different microbiomes.”

might be manipulated to “mitigate

– Zaid Abdo

Under the soil’s surface, for

Coronavirus attacks camel kidney cells and causes Middle Eastern Respiratory Virus.
MERS-CoV is a severe respiratory illness that was first reported in Saudi Arabia in 2012.
Coronavirus diseases are an emerging zoonotic threat responsible for MERS, SARS, and
COVID-19.

O157 dissemination, protecting the
human food chain,” they wrote.

example, microbes are busy in

finding ways to get creative and en-

antibiotic use on farms has come

bial communities: diet. In particular,

ronmental exposures and the mi-

important roles, such as recycling

list microbes to do this nutrient-con-

from the worrisome spread of anti-

foods that are high in certain kinds

crobial compounds produced from

Ryan and researchers from the
Department of Clinical Sciences

version work – without antibiotics.

biotic-resistant bacteria. Resistant

of fiber have positive impacts on our

against pathogens. But for gener-

Early research is creating directions

microbes can survive antibiotic

health – via our microbes – over the

veloping immune system, growth,

are also examining the changes in

ations, we have been working at

for a new path forward that will

treatment, which leads to worsen-

course of our entire lives.

brain function, sleep cycles, and

dog microbiomes after canine can-

cross-purposes with them. “Soil

mean fewer drugs – and more help-

ing infections in animals – and in

more,” she says.

cer treatments at the Robert H. and

disturbances caused by farming

ful bugs – on the nation’s farms.

humans. The rapid spread of these

microbial

Good microbes are often the

infections is due to the ability of

community structures,” says Abdo,

best defense against bad ones.

bacteria to easily transfer genes –

whose work on soil microbiomes

“We know that diverse microbiomes

such as those that can help a bac-

has ranged from hot springs and

are linked to healthier organisms –

terium survive antibiotic treatment

glaciers to Colorado potato fields.

whether that’s livestock animals or

– between one another, a process

“And then the food web within that

the people who care for them,” says

known as horizontal gene transfer.

practices
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nutrients and defending plants

them have an influence on the de-

Dietary fiber might even impact
the quality of breast milk, according

Regardless of age, dietary fiber

Mary G. Flint Animal Cancer Center

to Elizabeth Ryan, associate pro-

plays an important role in modulat-

– and how diet during treatment

fessor of environmental and radio-

ing the microbiome for better health.

might help the microbiome do its

logical health sciences. “Mother’s

Ryan’s work has focused on whole

best work. “Our studies of healthy

breast milk composition is important

grains and legumes. These staple

companion animal microbiomes

to understand in the context of diet,”

foods cannot only shift the inhabi-

have shown similar patterns follow-

Ryan explains. “How the infant mi-

tants of the gut microbiome but can

ing dietary changes to those we
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see in people,” Ryan says. Mouse
studies often fall short because rodents are kept in such controlled
conditions, she notes. “But by
working with humans and companion animals, our diet impacts on
microbiomes are being evaluated
with real-world exposures and lifestyle conditions.”
And the work is just beginning.
“Throughout our lifespan, our bodies have an enormous capacity to
receive, respond to, and reject environmental exposures,” Ryan says.
“I am fascinated to understand how
our host microbiome works with the
immune system to protect health
and prevent disease.”

COMPUTE

MODELING MICROBIAL ECOLOGY WITH CONTROLLED CHAOS

In collaboration with faculty and students in the College of
Agricultural Sciences and the Walter Scott, Jr. College of Engineering, Bosco-Lauth, an assistant professor in the Department
of Biomedical Sciences, developed highly controlled “bioboxes”
in which to study microbes in simulated macro environments.
Recently, her bioboxes were simulating rice paddies in Thailand. Each high-containment biobox looked about the same
to the naked eye, with matching UV-light exposure, warmth,
and humidity cultivating rice plants. But inside each box under the soil, the microbial environment was very different.
Some housed the bacterium Burkholderia thailandensis, which
is closely related to the human and animal pathogen Burkholderia pseudomallei. Some of those bioboxes also contained a
naturally occurring microbe known as Pandoraea pnomenusa,
which appears to outcompete the pathogen. Bosco-Lauth and
her colleagues are watching the microbial war play out in real
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time to see if these helpful microbes can vanquish the bad
ones. If so, harnessing the microbes’ capabilities could provide
a way for farmers to avoid using more pesticides and simultaneously reduce the human and animal disease burden.
“The bioboxes provide a way to study complex interactions
in a controlled setting where we can manipulate the inputs
(temperature, humidity, wind, and so on) and identify how
environmental changes can alter the system microbially,” she
says. “This is a way to simulate what’s happening in the real
world and can help identify relationships between the microbiome and the broader environment.”
“Our goal is to get as close as we can to simulating reality,” Bosco-Lauth says. “Usually, you have either a very sterile lab experiment or very messy fieldwork – and nothing that bridges
that gap. We’re trying to make a messy lab experiment.” These
messy-but-controlled experiments are already elucidating how
we can harness the powers of microbes to boost productivity,
health, and sustainability.

ANGELA BOSCO-LAUTH

On any given day in Angela Bosco-Lauth’s lab, there might
be a rainstorm, a wind event, or a long, hot day in Thailand.

Microbe research began in the
tradition of the old biological sciences: Collect (or, in this case, culture),
categorize, catalog. But with so many
new species and strains of microbes,
the old method – which might have
worked well enough for plants and
animals – has simply become impractical and not all that impactful.
Now, thanks to rapid advances in
sequencing technologies, Lakin and
others can skip these nomenclatorial formalities and get right down
to figuring out what some of these
microbes are doing. As his Ph.D. adviser, Abdo explains, “now you don’t
have to know a microbe’s name to
figure out part of its function.”
For Lakin, the draw of microbiome research was never in the individual organisms anyway, but in
the complexity of their interactions.
“While I could have worked for a

major social media company doing
similar research – studying how individuals and networks interact – I
am also a veterinarian and want to
use what I learn to prevent disease
and to better understand the world
we live in,” he says.
Lakin is tackling this by developing efficient software to better read
data from microbiome analyses. For
such small organisms, microbes
are generating massive amounts of
data that need to be analyzed. This
summer, Lakin plans to visit one of
the world’s fastest supercomputers,
at Oak Ridge National Laboratory, to
run programs he has been developing as part of his doctoral research.
“Using this software, we hope to understand more about the vast number and diversity of microbes that
live on Earth.”

COLLABORATE
The potential of microbiome research is expanding faster than any
single field can track, which is thrilling – but also presents its own challenges. “Understanding something
as complex as a microbiome requires combining perspectives from
many disciplines,” Abdo and more
than two dozen other renowned
microbiome researchers wrote in
Nature Microbiology in 2019. “Advancing microbiome research so
that it can fulfill its translational potential and be harnessed to improve
ecosystem and human health will
require the ‘horizontal transfer’ of
knowledge, expertise, and ideas.” To
help accomplish this, the CSU Microbiome Network is among about two

dozen academic centers that have
self-assembled to create the national Microbiome Centers Consortium.
And CSU is poised to take a
leadership role in this field. The University hosts an annual Front Range
Microbiome Symposium. The academic meeting, which draws top-level scientists from across the country,
is organized in part by CSU’s dedicated Graduate Researchers Across
Microbiomes group. The University
also continues to expand the broader Microbiome Network through
internal funding and strategic hires
and to foster connections within the
larger One Health initiative. “Connection to CSU’s Microbiome Network allows fantastic opportunities
for discovery, collaboration, and
translation,” Magzamen says.
Fortunately, the subject seems
to be infectious, winning over senior
scientists and eager undergrads
alike. Part of the reason for this, says
Abdo, is that beyond the incredible
potential to make outsized changes
in the world by working with these
small organisms, “it’s just fun to
have interactions where you’re in a
continuous learning environment. It
stretches you to think in new ways,
from different perspectives, and
that’s exciting.” ■
Katie Courage is an independent
journalist and author, most recently
of Cultured: How Ancient Foods
Can Feed Our Microbiome (Avery/
Penguin Random House, 2019).
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STATE OF THE COLLEGE
As the University celebrates its 150th anniversary, here are some
milestones that show how far we’ve come.

STATE YOUR PURPOSE CAMPAIGN UPDATE
“I am awed by the loyalty and generosity you have demonstrated. Together, we
are working to save lives, make breakthrough discoveries, and prepare the next
generation of leaders to be thoughtful, compassionate, and innovative.”
– Mark Stetter, dean of CVMBS

Then » Now
1 lecturer, Dr. George Glover (1899)
1 Doctor of Veterinary Science program (1907)

20 undergraduate, graduate, and doctoral degrees

5 faculty members and 21 students (1910)

1,847 employees and 1,750 students

1,000 cases at the veterinary clinic (1910)

47,000 cases at the James L. Voss Veterinary
Teaching Hospital

1st African American D.V.M., Thomas W. Stewart,
graduates from Colorado Agricultural College (1914)
1st equine X-ray. Dr. Harry Kingman takes the first X-ray
of a horse’s foot (1915)
1st female D.V.M., Evelyn Hermann, graduates from
Colorado Agricultural College (1932)
4 students earn a B.S. in bacteriology (1951)
1st proposals for federal research dollars generated by
the space race (1957)
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28% of students identify as non-white

1st PET/CT scanner is the first of its kind – in
veterinary and human medicine – in Colorado
75% of students are women

Colorado State University’s State Your Purpose
campaign is racing toward a successful finish! More
than 13,800 individuals have donated to the College of
Veterinary Medicine and Biomedical Sciences since the
campaign began in 2012. Their generosity has raised
more than $360 million for the college.
Every gift helps us make remarkable progress in our
top three campaign goals:
Competitive student scholarships and fellowships to
attract and reward exceptional students dedicated to
creating a better tomorrow for all
More than 3,300 donors have given more than $30
million to student scholarships and fellowships. The
majority of these gifts are invested in endowment
funds, so they will continue to provide student support
for the life of the college. Last year, 312 students
received awards.

Outstanding faculty and research programs to inspire
the next generation of veterinarians, doctors, and
scientists
Gifts to research programs and endowed chairs provide
seed funding for vanguard research. For example,
memorial gifts to the Animal Health Innovation fund will
support research into better treatments for rattlesnake
bites, small-animal heart failure, and degenerative
spinal disease in dogs.
State-of-the-art facilities to foster cutting-edge and
collaborative research, teaching, and service in
veterinary care and the life sciences
Bold vision, motivated donors, and world-class faculty
will help us build tomorrow’s campus, such as the C.
Wayne McIlwraith Translational Medicine Institute, a
high-tech hub bringing together scholars, creators, and
entrepreneurs to work in collaborative spaces where
innovation will thrive.

224 students earn bachelor’s degrees in 2019
67 National Institutes of Health awards totaling $23
million in Fiscal Year 2019
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FACILITIES HIGHLIGHTS
Western Slope Veterinary Diagnostic Laboratory
The Western Slope laboratory celebrated its grand
opening on Aug. 29, 2019. The 7,717-square-foot
building on CSU’s Western Campus in Orchard Mesa
provides relevant, timely, and accurate animal disease
diagnostic services to the region.
“This is an investment in western Colorado, in Colorado
agriculture, and in the future of a state and region where
CSU is proud to be an economic partner,” said CSU
System Chancellor Tony Frank. “It’s also a tribute to all of
the partner organizations and county and state leaders
who worked together to make this campus a reality.”

ALUMNI NEWS

equine hospital on CSU’s South Campus. The new
building, scheduled to be finished in Spring 2021, will
have separate inpatient, critical care, and outpatient
wings, with 30 clinicians caring for approximately 4,000
patients each year.

G. Marvin Beeman (D.V.M., ’57) was named the college’s

The Helen K. and Arthur E. Johnson Foundation
donated $10 million toward Phase 1 of the $34.6 million
project, which will cover six acres north of the James L.
Voss Veterinary Teaching Hospital.

Colorado State Magazine. “I want equine veterinary medicine

National Western Center Animal Health Building
A partnership between CSU and the National Western
Stock Show, the $65 million National Western
Center Animal Health Building will bring together
University experts, veterinarians, service providers,
and nonprofit organizations to create a collaborative
space focused on animal health, human health, equine
sports medicine and assisted therapy, and subsidized
companion animal veterinary care to qualified families.
Construction begins in 2020.

2019 honor alumnus. He and his wife endowed the Dr. G.
Marvin and Eunice Beeman Family Scholarship, which supports a D.V.M. student with an interest in practicing equine
veterinary medicine. “I’ve been so grateful to CSU,” he told
to continue to make horse health and welfare a priority.”
Richard Bowen (D.V.M., ’77; Ph.D., ’83), a professor in
the Department of Biomedical Sciences, won the college’s
Outstanding Faculty in Research 2019 award.

Class of 2008 classmates enjoy an impromptu photo session at the D.V.M. Milestone
Reunion in 2019.

Mark Cox (D.V.M., ’72) won the American Veterinary Medical Association’s Meritorious Service Award in August 2019.

Biomedical Discovery Center

Chris Clement (D.V.M., ’19) graduated with the inaugu-

The Biomedical Discovery Center (currently in concept
phase) would replace the Physiology Building on the
corner of Lake Street and Center Avenue on the Main
Campus. Our vision for this new building is to create an
experiential learning environment for undergraduates,
with research programs and transdisciplinary teams
that broadly engage students and the community.

ral class of the University of Alaska-Fairbanks and Colorado

Center for Vector-borne and Infectious Diseases

Veterinary Health Complex Master Plan

Harvard University in 2018 and is currently doing a postdoc

Located on CSU’s Foothills Campus, the Center for
Vector-borne Infectious Diseases facility will house
10 laboratories with 80 people working on infectious
diseases research. Construction on the $22.9 million
building will finish in late 2020.

The Veterinary Health Complex covers college
buildings on the South Campus, including the Johnson
Family Equine Hospital, Orthopaedic Research Center,
C. Wayne McIlwraith Translational Medicine Institute,
Diagnostic Medicine Center, James L. Voss Veterinary
Teaching Hospital, Robert H. and Mary G. Flint Animal
Cancer Center, and a new Veterinary Education and
Animal Care Clinic (in concept phase).

Johnson Family Equine Hospital (Phase I)
Construction is underway on the first phase of the new

58

2020 IMPACT MAGAZINE

Dr. Clement returned to Alaska to practice small-animal
medicine and volunteered with CSU’s Community Outreach
and Public Health Veterinary Outpost Program.
Amanda Dudek (B.S., ’12) earned a Ph.D. in virology from
in stem cell transplantation at Stanford.
JOEL BLOCKER PHOTOGRAPHY

The Western Slope Veterinary Diagnostic Laboratory began providing animal disease
diagnostic services to western Colorado in 2019.

State University’s 2+2 Veterinary Program. After graduation,

Drs. Baxter Black and Jay Belden catch up during a tour of the James L. Voss
Veterinary Teaching Hospital at the D.V.M. Class of 1969 50-Year Reunion.

Anna Fagre (D.V.M./M.P.H, ’15) is the first veterinarian to
receive the Robert E. Shope International Fellowship for international training in emerging diseases through the American Society of Tropical Medicine and Hygiene.
Tom Gonzales (B.S., ’96) was named Larimer County public health director in 2018.
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Kirty Krieger (B.S., ’19) was profiled on source.colostate.edu
as an “Outstanding Grad.” Krieger works as a research associate in the Perera Lab and with Professor Ken Olson in the
Arthropod-borne and Infectious Disease Laboratory.

Rodney Page (D.V.M., ’81), director of the Robert H. and
Mary G. Flint Animal Cancer Center, won the 2019 American Veterinary Medical Association’s Career Achievement
Award in Canine Research.

Amie McCarthy (D.V.M., ’18) joined Dr. Ed Gilsleider’s
Animal Medical Center of Claremore, Oklahoma, and was
featured in “Elephants and Ostriches and Lemurs, Oh My” in
the Claremore Daily Progress. The mixed-animal practice sees
nearly 16,000 patients a year.

Jessica Quimby (Ph.D., ’12), an associate professor for the
Small Animal Internal Medicine Veterinary Medical Center
at The Ohio State University, won the American Veterinary
Medical Association/Winn Feline Foundation Award.

Kristy Pabilonia (D.V.M., ’02; Ph.D., ’12) won the American Association of Veterinary Laboratory Diagnosticians Distinguished Service Award for volunteering time, energy, and
professionalism to advance the AAVLD and the field of veterinary diagnostic medicine.

Tracy Thomas (D.V.M., ’84) founded Elder Pet Care 25
years ago, and her work helping seniors keep their pets was
profiled in the Fort Collins Coloradoan.

ALUMNI: IN REMEMBRANCE
2019 – 2020

Don Allen, D.V.M., ’60		

Glenn Marvelle, B.S., ’76; D.V.M., ’81

William Amsden Jr., B.S., ’55; D.V.M., ’57

Dr. Dennis Meagher, M.S., ’68; Ph.D., ’69

Brent Bailey, B.S., ’74		

Robert Meyers, D.V.M., ’52		

Raymond Brandt, D.V.M., ’51		

Kelly Morand, D.V.M., ’88		

Clyde Brunner, D.V.M., ’51		

Jerry Mossberg, B.S., ’58; D.V.M., ’61

Robert Bryant, B.S., ’53; D.V.M., ’55

David Murphy, B.S., ’75		

Donald Dreyer, D.V.M., ’69

Benjamin Nichols, B.S., ’55; D.V.M., ’56

Neil Ericson, B.S., ’14; M.S., ’15

Gerald Nybakken, B.S., ’82; D.V.M., ’87

Darrell Farmer, D.V.M., ’58

Lee Ragains, B.S., ’61; D.V.M., ’63

Melvin Fillerup, D.V.M., ’82

Beverly Rahorst, M.S., ’89

Patrick Gavin, Ph.D., ’80

William Robinson, D.V.M., ’67

Merlin Gebauer, B.S., ’65, Ph.D., ’73

Anthony Romero, M.S., ’77		

Sally Hanneman, B.S., ’64

Albert Schaffer, D.V.M., ’49		

Dale Hendrickson, D.V.M., ’62

Kenneth Sloan, B.S., ’59; D.V.M., ’60;

Robert Huffaker, D.V.M., ’44		

M.S., ’62; Ph.D., ’65

James Ingram, D.V.M., ’52; M.S., ’72

Sidney Smith, M.S., ’71		

Richard Johnson, D.V.M., ’68

Wayne Smith, B.S., ’53; D.V.M., ’56

Kathianne Komurek, D.V.M., ’98

Wayne Summers, B.S., ’58		

Peter Ladanyi von Rottenthaler, M.S., ’66; Ph.D., ’74

James Uhl, M.S., ’78		

William Livingston, B.S., ’56; D.V.M., ’59

Peter Vorpahl, D.V.M., ’70		

Arthur Lundberg Jr., D.V.M., ’45

Warren Walker, D.V.M., ’45		

John Lunnen, Ph.D., ’70		

Vance Weidle, D.V.M., ’60 		

At the D.V.M. Class of 1968 50-Year Reunion, alumni laugh along to surprise video footage shot at the James L. Voss Veterinary Teaching Hospital in the late 1960s by classmate Dr.
Dennis Peterson.
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WOMEN AND
PHILANTHROPY

FIRST PERSON

Professor Susan Bailey (B.S., ’76) is a radiation cancer biologist
in the Department of Environmental and Radiological Health
Sciences. Bailey’s research program seeks to better understand the
influence of long-duration spaceflight on human health.

Journey to the Stars
BY SUSAN BAILEY

My journey started in
1969, as I – and the whole
world – stood still and
watched Neil Armstrong
walk on the moon. Fast forward 50 years, and Christina Koch and Scott Kelly
spend nearly a year in space
on board the International
Space Station. These out-ofthis-world events bring my
own, very earthly path into
perspective.
Although I was born and
raised in Los Alamos, New
Mexico – birthplace of the
atomic bomb – I never even
imagined a career involving
radiation. I earned a B.S. in
biology from CSU in 1976
and, quite by chance, landed
a job in Dr. Joel Bedford’s lab
shortly thereafter. Dr. Bedford introduced me to the
world of radiation cytogenetics and set the course for my
career. There were definitely
detours along the way, as I
left the field to start a family, returned to New Mexico,
and spent a decade as a fulltime mom raising three kids
and selling Tupperware to
help make ends meet.
In 1988, another student
of Dr. Bedford’s sought my
help in setting up his lab at
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Los Alamos National Laboratory. I debated about whether
or not it was the right time
to go back to work, but
my youngest child had just
started school, so I gave it a
go. Science is not a 9-5 job,
which makes it a great job
for a working mom. Cells

Dr. Julie Meyne was the first
to identify the sequence of
the human telomere as part
of the Human Genome Project. Julie inspired my own
fascination with telomeres,
the physical cap of chromosomes that shorten as we age.
It wasn’t long before I also

Bailey’s granddaughters, Eloisa and Hazel, dream of joining the race to Mars.

grow and microscopes work
around the clock, and thanks
to a very understanding mentor, I could manage my work
around our crazy schedule
of swim meets and sick days
and this, that, and the other
thing. (There’s always another thing.)
The stars continued to
align. In a lab just upstairs,

had the remarkable opportunity to continue my education, thanks to a long-distance program offered by the
University of New Mexico
School of Medicine. My goal
was to finish my Ph.D. before my youngest graduated
from high school, but he beat
me by six months!
In 2001, I returned to CSU

– to the same department
where I started – this time
as a colleague of my lifelong
mentor, Dr. Bedford, and
started a lab of my own. With
funding from NASA and the
NIH, we investigated the interplay between ionizing radiation exposure, DNA repair,
and telomeres. These studies
ultimately led to our participation in the NASA Twins
Study and our recent selection
for NASA’s integrated OneYear Mission Project.
Now, as I look ahead and
contemplate what the future
holds for human exploration of space, I am humbled
to have played a small part
and excited by the tremendous possibilities as we make
our way to the moon, Mars,
and beyond. Certainly more
and more women will experience long-duration spaceflight and even life on other
planets, realities we need to
consider now as we plan our
research. I am also inspired
by the amazing opportunities
our young men and women
of today, including my own
grandchildren, will have
along the way to play their
part, to dream big dreams,
and to reach for the stars!

Women and Philanthropy celebrates the
community of women who have made
Colorado State University who we are today
and who we will become. Thank you.

64,657 WOMEN
HAVE GIVEN MORE THAN

$210.8 MILLION
TO CSU DURING THE STATE
YOUR PURPOSE CAMPAIGN.

Discover how you can connect and empower a community
to elevate women and philanthropy at Colorado State University.
Learn more at Women-and-Philanthropy.colostate.edu.
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