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more our understanding of the world advances. Start-

put to work to understand fundamental processes and

ing with the development of the microscope, many make predictions about future ecological processes.
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These technological advancements are not just
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advancements that improve our ability to see very small, changing what scientists can see but opening up field
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scientific advances have been driven by technological
distant, or inaccessible things.
Technology has been changing for hundreds of
years. What makes “now” different?

science to new scientific disciplines.
This transition may not be unlike what happened
when ecology became a scientific discipline. Starting

Genomics has jumped out of test tubes. Historically, in the 1400’s much of the “field research” involved docgenomics research was done on a handful of organisms umenting the world’s diversity and exploring the relathat were easy to work with in a laboratory setting, such tionships among species — think Charles Darwin and
as fruit flies, mustard plants, yeast, and round worms. the voyage of the Beagle. Field stations emerged in the
But the cost of genomics has been dropping fast. In fif- early 1900’s when scientists wanted to move beyond
teen years we’ve gone from spending billions of dollars collecting organisms to observing them in the wild.
to sequence one human genome, to sending saliva and

RMBL now supports people working on genomics,

$200 in the mail to get personalized genetic data. Field human health, and biogeochemistry. Whereas historscientists are now sequencing the genomes of organisms

ically RMBL scientists were largely supported by the

Ken Williams

RMBL Staff
Ian Billick

Executive Director

Kelly Sudderth

Chief Operating Ofﬁcer

Steve Jennison

Director of Facilities

Gesa Michel

Operations & Finance Director

Jennifer Reithel
Science Director

billy barr

Accountant

Erin Fabbre
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construct plants of known genomes to tease apart com- mix. These projects often create synergies with ecology,
plex gene interactions in natural conditions.

such as taking advantage of the world’s largest collection

We now live in a world of big data. Scientists gen- of long-term biological studies. This research contriberate, store, access, and crunch data like never before. utes to our understanding of ecology and evolutionary
From hyperspectral cameras on planes, to drones track- biology even though many of the budding field sciening plant flowering to Light Detection and Ranging tists are not ecologists or evolutionary biologists.
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(LiDAR) to create precise three-dimensional maps of

I had lunch with a student this summer who couldn’t
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valleys, field scientists are generating huge volumes of

contain herself, “I’m so lucky to be starting my career
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environmental data.

right now! There is so much that I can do, so many

Having lots of data isn’t useful if you can’t analyze it. opportunities that have only just become possible.”
Research groups are using machine learning to detect

It is a very exciting time to be a be a field biologist,

species from video data. We have a geodatabase that

and to support how technology will transform field

organizes and supports the analysis of crazy amounts

biology!

of spatially explicit data. Scientists are working to integrate point measurements of weather data with precise
3D maps to characterize and predict snowmelt date and
air temperature for every location in the valley.
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In a rapidly changing world,
RMBL sustains our quality
of life by accelerating discoveries about
the ecosystems that replenish the
world’s air, water, and food supplies.
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Happy Fall to the RMBL Community
Contributed by Dr. Kailen Mooney
Summer is always an exciting time for all of us
RMBL-ers. It’s when most of the RMBL science
happens and it’s a time when the community connects. But this summer was an especially productive and important period for RMBL, and I’m writing to bring you up to speed on some of the exciting
changes going on.
For the past 4 years, the RMBL board and staff
have been engaged in a strategic planning process.
Our last capital campaign was a great success, culminating in the opening of the billy bar community
center. Looking forward, we began to ask what was
next?
First and foremost, we recognized a need for financial stability. At the same time, we also sought
to be aspirational in our planning. As the realities
of global change set upon us, we have felt a growing
urgency to position RMBL to mitigate human impacts on the natural world.
We began this planning process by visiting independent research institutions across the US. Meeting with executive directors and staff, we learned all
we could about the challenges, obstacles, success
and failures of a diversity of institutions ranging geographically from Bar Harbor (Maine) to San Diego (California), and ranging topically from marine
and biomedical labs to zoos and aquaria. Sometimes these visits helped us recognize what we were
doing right, and sometimes they gave us exciting
new ideas. We digested these lessons. We also
thought deeply over our vision, asking ourselves
hard questions: What makes RMBL great today?
What are our opportunities for change? How could
RMBL change in the future to accelerate our impact? What do we need to get there?

deep understanding of universal biological processes of central importance to human biology. These
models provide ease of use and, over time, a cumulative body of knowledge and tools that propel
discovery.
We have come to recognize the unique capacity
of RMBL to bring this approach to field biology.
RMBL includes many of the best-studied ecosystems in the world, including the largest collection of
long-term datasets that document how ecosystems
vary over time, including multi-decadal responses
to climate change. This exceptional foundation of
knowledge will accelerate future understanding of
our local environmental systems. But even more
importantly, insights gained at RMBL will provide
the strongest starting point for understanding ecosystems around the world, even ecosystems fundamentally different than those found in our region.
In short, RMBL will transform the Gunnison Basin
into a model ecosystem that provides solutions to
the world.

Beyond this, we have come to recognize the
opportunities of expanding our operations beyond
the seasonal confines of Gothic into a year-round
facility in nearby Mt. Crested Butte. This facility
will provide the capacity for research during the
winter months when Gothic is inaccessible, as well
as a critical logistical support for research conducted throughout the Gunnison basis at all times of
year. It will also provide permanent offices for our
staff and a site for year-round K-12 outreach and
community programing. But most importantly, this
facility will provide an accessible and visible presence for RMBL that bridges our Gothic science
with the local community and the world. With this
presence, we believe RMBL will become one of the
hallmark institutions in Colorado and the American West.
As I said in the opening, it’s an exciting time for
RMBL, and we look forward to including you, our
community, in the changes ahead.

What do we need to achieve our vision?
First and foremost, we must achieve financial
sustainability to shore up our base. This must include funds for equitable wages and health benefits
to staff, increases in cash reserves for depreciating
buildings and equipment, and support for scientists to bridge gap years in increasingly competitive
federal funding.

Kailen Mooney, Ph.D.
President, RMBL Board of Trustees

This summer we arrived at a vision:
RMBL will unleash the power of place to transform how we understand the world and provide the
scientific knowledge needed to maintain the environmental processes that support food security, air
and water quality and human health.

We also arrived at an overarching strategy:
RMBL will be transform field biology by being
the first field station to use a “model ecosystem”
concept to drive discovery.
Biomedical research has long relied on the
“model organism” approach, studying a small handful of species (mice, flies, worms, plants) to provide
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Science and Technology at RMBL
Contributed by Dr. Dana Chadwick
Dr. Dana Chadwick
Ph.D. is an NSF
postdoc working with
Dr. Kate Maher at
Stanford and
Dr. Eoin Brodie at
Lawrence Berkeley
National Laboratory
This summer the National Ecological Observation Network (NEON) flew their Airborne
Observation Platform (AOP) over four watersheds in the Upper East River, in support of
Lawrence Berkeley National Lab’s (LBNL) ongoing Watershed Function Special Focus Area. A
large, multidisciplinary group of researchers came
together to collect coordinated samples of leaves,
soils, litter, roots and microbes in order to ground
truth the airborne hyperspectral and LiDAR data
collection.
NEON’s airborne platform has a LiDAR
sensor which collects detailed elevation and vegetation height data, as well as an imaging spectrometer, developed at NASA’s Jet Propulsion
Laboratory, which collects 1 meter resolution data
about the sunlight that is reflected off the land
surface from the visible portion of the electromagnetic spectrum all the way to the shortwave
infrared! This detailed information can allow us
to map plant species and ecosystem characteristics
over large areas - but to do this we need ground
data.
We had amazing help from a rotating team of
over 20 people from Principle Investigators to early
career scientists, learning field skills. Sampling flow
charts helped with consistent data collection across

our 438 sampling locations. Our teams collected
information on plant species, as well as leaf samples from the sunlit portions of vegetation - the
same leaves that the sensors in the plane saw
while flying over. For every site where we collected
leaf samples Dr. Nicola Falco and the team from
LBNL collected high resolution GPS measurements so that we can find the sampling locations
in the imagery later.
To accompany the vegetation information, we
also collected litter and soil samples from each
location. These samples will be analyzed for soil
nutrient content, physical properties, and information on microbial communities. Dr. Eoin Brodie’s team worked hard in the lab to complete extractions that kept pace with the field sampling so
that we will begin to understand the biogeography
of soil and rhizospheric microbial communities.
This was an amazing effort with a huge team
of volunteers and collaborators – too many to
name here. We could not have done it without
the commitment and enthusiasm of the whole
team. In addition, thank you to those of you in the
RMBL community who assisted or tolerated our
intense sampling efforts during these three weeks.
We are so lucky to be working within a community with such a deep knowledge of, and love for, the
local ecosystems and environment.
The flight was a tremendous success!
300 km2 over 4 watersheds
All with cloud-free data
450 sites sampled
120 plant species documented
>3,600 foliar and soil samples
~4 terabytes of data
20 scientists, 12 undergraduates,
2 dogs and one 5th grader assisted

LiDAR Sensor for Mapping
NEON Flight Path Map and
Sampling Locations

LBNL Research Group 2018
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RMBL Student Proﬁle
Contributed by Natasha Djuric
How did you end up at RMBL?

Article originally appeared in the
Crested Butte News by Natasha Djuric
It happened in the billy barr community center.
I was reading about field pennycress, the invasive mustard I’m studying this summer at the
Rocky Mountain Biological Laboratory (RMBL).
Suddenly, the Community Center doors burst
open. The little girls from the RMBL Youth
Camp scurried in to wash up for lunch, a frenzy
of pink sweaters, light up shoes, and french braids.
Their camp counselor walked behind them, looking slightly worn out but with a smile on her face
nonetheless.
It was then that I heard something unexpected.
“Maria,” a little voice said, “why are these people just sitting here?”
“They’re waiting to eat lunch,” the counselor
responded.
“Why don’t they make their own lunch?” she
frowned.
By now I’d stopped reading my paper, both
amused and offended by her bluntness. I really
should make my own lunch, but the meal plan is
to die for.
“The scientists are out in the field all day,
working hard! The dining hall makes sure they
can do their best.”
The little girl’s eyes widened.
“These are real scientists?”
“Yup! They live here.”
The little girl scanned the room intensely.
There was a moment of thoughtful silence.
And then--

“Maria, why are there only boys?”
Perhaps she hadn’t seen me in the corner. I
looked in their direction, and made eye contact
with Maria to indicate I was definitely not a boy.
“Look, sweetie! There’s a girl right over there.”
The little girl whipped her head in my direction, and then frowned again.
“But there’s only one girl, and like four boys!”

My professor from the University of Toronto,
Dr. James Thomson, has been coming to RMBL
for over thirty years. I basically neglected my
other courses and devoured the awesome material from his lectures, which focused on community succession, population ecology, biomes, and
(of course) pikas. I think I asked him so many
questions he just ended up shipping me to Colorado so I would go bug somebody else.

Tell us a brief summary of your
project this summer

Natasha Djuric
“The other girls just aren’t here right now.
Sometimes there’s lots of girls and only a few boys,
and other times there’s lots of boys and only a few
girls. Both boys and girls can be scientists, okay?”
The little girl seemed unconvinced.
“Look out the window! There’s two more girls
coming right now. See?”
“But are those scientists?” she emphasized.
“Yes, they are.”
She smiled a little.
“Now wash your hands for lunch! Everybody’s
waiting.”
I didn’t know the counselor very well, but I did
know she had an important job.
The girl disappeared into the crowd of kids at
the sink, and I went back to my reading.
A couple minutes later, I still couldn’t focus
properly. I looked up, only to find the little girl
staring at me again. Her eyes were alternating between me and my research papers, as if she was
tying the two ideas together. She turned red and
looked down when her brown eyes met mine. I
smiled and gave a little wave. She waved back immediately, lighting up like a Christmas tree.
I now realize that working at RMBL is not
only about my personal learning and growth. It’s
about the little girl, too. And the research that we
do here, understanding climate change and invasive species and pollination?
It’s about all of us.
And I need to be here for it, so that she feels
like she belongs here too.

I was working with Elsa Cousins in Dr. Kristina
Stinson’s lab on field pennycress, a non-native
mustard. I studied the effects of the environment and soil properties on the phenology and
morphology of the mustard at different sites to
see what kind of habitats favoured its growth
and high fertility. We also had a common garden
with seeds sourced from our highest and lowest
elevation site to see what the genetic predisposition for the plant characteristics was, and compared it to the plant properties in the field. The
biggest takeaway was related to flowering time.
While plants in sandier soils are typically under
pressure to flower sooner before water is lost to
percolation and runoff, in a drought year they
may be stunted because water is lost too quickly.
As a result, they end up flowering at the same
time or even later than plants in loam or clay
soils. In contrast, the seeds taken from the sandier site and grown in a common garden flowered
sooner than seeds coming from loam soils. Also,
seeds from our disturbed site at pennycress’
range boundary demonstrated greater genetic
diversity in flowering time, suggesting pressure
for greater variation in the population to combat
challenges.

What are you taking away from your
summer at RMBL?
Ideally the food from the dining hall, but they
wouldn’t let me cross the border with it. However, I am thankful for fun memories spent at
my gorgeous field sites with Elsa, great new
friends from all over the States, and the reassuring knowledge that there’s no job I’d rather
have than being a researcher. In my eyes, it is the
perfect combination of being outdoors, in a lab,
writing, and debating with others.

Favorite summer memory?
The pad thai served for dinner on June 10th and
the Fourth of July Parade are a tie.

RMBL.ORG
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Board of Trustees Member Proﬁle
Contributed by Bruce McLean
began to spend more and more time What is most meaningful about
in Colorado. The more time I spend your involvement in RMBL?
in Colorado the more I loved Creseted Butte. I began exploring ways that
I might contribute to the life of the
community that was connected to the
spectacular beauty and culture of Colorado. At about the same time I got
to know Ian. He and I spent a couple
of days with a group of friends on a
backcountry ski adventure. He talked
about his work at RMBL and I talked
about my experience running a major
Bruce McLean

international law firm. The following
summer, he invited me to have lunch

When and how did you ﬁrst
learn about RMBL?
Five years ago my wife Rachel and
I bought a second home in Crested

at the RMBL campus. After he gave
me a tour of the lab, we had lunch in
the dining hall with a the scientists
and students who were there for the

Butte. We had skied at the resort and

The energy and enthusiasm of
the scientists is palpable and left
a lasting impression of passion
of those who did their research
at RMBL.

just fell in love with the town and the
community. Our plan was to spend
the summers in Colorado. One of
the great attractions of CB is hiking
in the unspoiled wilderness and our
very first hike was to Judd Falls which,
as all the locals know, is an easy hike
from a trailhead just outside of Gothic. That was when we first discovered the RMBL campus. Visits from
friends and family always started with
the Judd Falls hike and as we learned
more and more about RMBL, we
shared what we knew with our house
guests.

What inspired you to join the
Board of Trustees?
RMBL is an iconic part of the
Gunnison Valley community. Long
before there was tourism, RMBL

I have always had an interest in
science and scientists. In my professional life I rarely interacted with
scientists. In my law practice I dealt
with economists, engineers and a
mathematician or two but scientists,
not so much. Getting to interact with
the RMBL scientists on the board
and beginning to understand how scientists think and how they approach
problems has been an amazing aspect
of my RMBL experience. Perhaps
the most meaningful aspect of my involvement in with RMBL is my work
on the strategic plan. I worked my way
up a steep learning curve to be able to
make a contribution to a durable, ambitious and achievable plan that will
reshape the role of field science and

summer. The energy and enthusiasm

contribute to human knowledge and
well being. I have worked with really
lasting impression of passion of those
fabulous people like Ian, Board Preswho did their research at RMBL. ident Dr. Kailen Mooney and Board
Afterwards, Ian and I met in his of- Chairman Kurt Giesselman in craftfice and talked about the mission of ing a plan that has been adopted by
RMBL and the challenges the organ- the board and will chart the course of
ization faced and the opportunity for RMBL for the future.
of the scientists is palpable and left a

RMBL build on its incredible legacy
of excellence. I was hooked. The next

In your role as a Trustee, you

day, he asked me if I had any interest helped shape RMBL’s vision and
in joining the Board of Trustees and new strategic plan. What excites

flourished in the upper valley in the old I jumped at it. I formally joined the you most about the future?
mining town of Gothic. I retired from board as of January 2018.
Maybe the most important thing
law practice in Washington, D.C. and
I have learned in the past year is that
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the knowledge gained and discoveries
made at RMBL apply to the entire
world. RMBL was established 90
years ago. The work of generations of
RMBL scientists is well documented
and the Gothic site is perhaps the
most well researched ecosystem on
Earth. A core part of the strategic plan
is to make that research easily accessible by creating a searchable data base
that will foster collaboration not only
among RMBL scientists but scientists
all over the world. The insights into
our world that will be powered by
that data base will help scientists understand the impact of a changing environment to the benefit of mankind
with applications to human health
and the food supply. Responding to
our changing environment is perhaps
the greatest challenge of the next 50
years and RMBL can play a major role
in meeting that challenge.

What do you think will be the
keys for RMBL’s continued
success?
Somewhat immodestly, I think
the key to RMBL’s continued success
is execution of the strategic plan. One
of the central goals of the plan is to
support the scientists and to continue to attract the very best a brightest
among them. At the end of the day,
RMBL is now and has always been
about the scientists and their work.
Critical to this objective is building
the Mt. Crested Butte campus which
will greatly expand lab capabilities,
housing and relocation of the Visitors
Center. We need to appeal to the next
generation of great scientists to continue the long line of excellence that
is the hallmark of RMBL. To do this
we have to provide inspiration and assurance that associating with RMBL
will facilitate the opportunity to make
a significant contribution to science
and to society.

photo by Erin Fabbre

RMBL Summer Snapshots

❶

photo by Dr. Scott Soloman

❷

❶ RMBL field ecology course
❷ High school field ecology students at the

Mexican Cut overlook.
❸ Dr. Jill Anderson from the University of Georgia
teaching in an outdoor classroom to the high
school field ecology course.
❹ Dr James Thomson with students from the
University of Ottawa at RMBL
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❹

photo by Barbara Kauffman

❺ Jared Balik talking stream science at the
RMBL open house

❻ 4th of July marathon participants
❼ Participants of the 2018 geobotany van tour
with the Wildflower Festival

❽ RMBL’s Marmot Club donors visiting Dr. Howard
Whiteman at the Mexican Cut.
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❺

❻
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Thank you to our donors who give recurring
donations monthly, quarterly or annually.

This biannual newsletter is sent to supporters who have
made a donation to RMBL in the last 18 months. If you
would prefer to receive this newsletter electronically, please
email dev@rmbl.org. Thank you for your support!

Dr. Alison Brody | Dr. Philippe Cohen & Cindy Stead
Julie Marshall & Richard Jones | Dewey Overholser
Jennifer Maza Otremba | Dr. Kenneth Williams
For more information on recurring donations,
email dev@rmbl.org or call Erin at (970) 349-7420.

Publications and Papers
Over the past year, RMBL scientists published articles on topics including frost effects on plants, caddisfly nutrient dynamics, parasitism in bees, groundwater
flux, sociality and longevity in marmots, nectar robbing, alpine plant community dynamics, and local adaptation by plants, to name a few. Notable highlights
include an article in Science Advances by post doc, Dr. Anne Marie Panetta, and mentors, Dr. Maureen Stanton and Dr. John Harte. They showed that climate
warming causes local extinction of the fairy candelabra plant, Androsace septentrionalis. Dr. Nickolas Waser, Dr. Paul CaraDonna, and Dr. Mary Price published a long history of pollinator observations in The American Naturalist showing that hummingbirds forage and profit from a surprising variety of flowers.
Eleven college students were authors on 2018 articles. Undergraduate Alexis Diaz published a paper on risk perception in marmots with Dr. Daniel Blumstein.
Erika LaPlante studied plant dominance with Dr. Lara Souza. Alexandra Faidiga and Gabriel Trujillo, with mentor Dr. Diane Campbell, published research
on floral evolution in a plant hybrid zone. Undergraduate, Samuel Canfield, and graduate student mentor, Joshua Lynn, showed that pocket gopher activity
is related to both air temperature and plant communities. Michelle Gray and Marcus Stansberry, with mentor Dr. Kenneth Whitney, published research on
flower color variation along an elevational gradient. Priya Vaidya and Ansley McDurmon, with mentor Dr. Jill Anderson, studied the ecological consequences
of flower color variation. Undergraduate, Grace Cullinan, with mentors Dr. Burke Greer and Dr. Christopher Still, published a paper on plant–environment
interactions in quaking aspen, Populus tremuloides. Five PhD and Masters theses have been published in 2018 so far. Overall, forty-four peer reviewed papers
were published in 2017 and 20 have been published in 2018 to date. More information about RMBL publications can be found at the RMBL website, rmbl.
org/publications
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