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2016 CRC research fellowships
The Canyonlands Research Center (CRC) created a new program in Spring 2016 to support graduate student research at the center. The CRC awarded three grants to support research specifically on CRC private lands or adjacent public lands within the CRC study area. Congratulations to the three graduate students who received these
awards this spring! The CRC is excited to host these projects and support these talented individuals.

Carrie Havrilla
Carrie is a Ph.D. student at the University of Colorado - Boulder working
in Dr. Nichole Barger’s Aridland Ecology Lab. She has participated in a
broad range of research projects focused on understanding ecosystem
processes to develop science-based management practices. These include
investigations of genetic variability of dryland plants along elevation gradients
to inform restoration seed sourcing, as well as, plant community and soil
responses to fuels reduction treatments in arid woodlands. Currently, Carrie
is exploring the interactions of biological soil crusts (“biocrusts”) and vascular
plants, ranging from individual plants to the broader plant community level,
in order to understand the role biocrusts play in mediating plant communities
and broader ecosystem functioning in dryland ecosystems.

Kyle Nehring
Kyle is a PhD student at Utah State University studying plant communities
in arid environments. She is from Salt Lake City, UT and received her
Bachelor’s of Art from the Colorado College (CC). At CC she completed
a senior thesis at the Dugout Ranch and Canyonlands National Park,
investigating the interactive effect of cryptobiotic soil cover and cattle grazing
on invasive plant cover. Prior to beginning her PhD. she worked as a wildlife
biologist in Colorado, Wyoming, and Kansas for five years. Her research
focuses on how big sagebrush (Artemisia tridentata) establishment and
survival is affected by soil type, herbivory, and climate.

Hannah Yokum
Hannah is a Master’s student studying plant community interactions in
Canyonlands National Park. She is from the San Francisco Bay Area and
finished her bachelor’s degree at the University of California - Berkeley. Her
research focuses on the ecophysiological traits and expansion of the woody
shrub, Ephedra viridis under changing climate conditions. Her research will
also implement remote sensing technologies to map desert plant densities
and spatial distributions across the landscape. Hannah plans to pursue a
PhD. in Ecology after graduation from Brigham Young University in 2017.
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Paleoecology - Allison Stegner

University of California Museum of Paleontology
Anticipating how species and ecosystems will
react to continuing environmental change is of
critical importance to biodiversity conservation
and to management of the ecosystem
processes on which all species, including
humans, rely. Predicting future response
to global change requires a baseline of
information on presence, abundance, and
spatial variation of species on the landscape
today. However, modern patterns of diversity
are the result of past events and processes
that take place on the scale of decades,
centuries, and millennia. Because the
environment fluctuates on multiple time
scales, disentangling natural variation from
meaningful directional change requires longterm records. Allison studies Quaternary
mammal diversity dynamics on the Colorado
Plateau in order to define the range of normal
diversity fluctuations in the region, as well as
the processes that produce those fluctuations.
By studying the impacts of past climate and
landscape change (sometimes caused by
human land-use) including a synthesis of
data from the fossil record, historic survey
information, and modern species distribution
data, a greater understanding of natural
variation can be achieved.
Since 2013, Allison has excavated four
Holocene alcove deposits within the CRC
study area. The bones from those deposits
have been identified to genus or species,
and among the typical desert rodents and
lagomorphs she found Notiosorex crawfordii
(desert shrew), a cryptic species not thought to
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occur in southeastern Utah today as well as
the youngest records of Lemmiscus curtatus
(sagebrush vole), which was extirpated from
the Colorado Plateau during the Holocene.
She has begun work to identify pollen from
these deposits as well. With funding from the
Canyonlands Natural History Association,
she has produced nearly 60 radiocarbon
dates on these deposits and was able to
match the fossil data with climate proxy data.
Details of that research can be found in an
article published this winter in The Holocene
(Stegner, 2016. Stasis and change in
Holocene small mammal diversity during a
period of aridification in southeastern Utah.
DOI: 10.1177/0959683616632894)
Since 2014 Allison has been surveying the
living small mammal community in the region
in order to understand the spatial variation in
richness and abundance of small mammals
across the landscape today, and to generate
a modern local faunal list for comparison to
the fossil record. Primary techniques include
mark-recapture surveys in spring and fall
every year, and include data from Beef
Basin, the Salt Creek drainage, Dry Valley,
Shay Mesa, and various other locations.
Rodent populations boom and bust, so a
few more years of data are needed before
anything definitive can be said. However,
it is evident that, while kangaroo rats and
gophers were the most common species
throughout the late Holocene, today deer
mice are vastly more abundant than any
other species.

Top left: photomontage of small mammals captured in
mark-recapture traps.
Top right: Allison Stegner with protective respirator.
Middle: Allison Stegner.
Bottom: selection of study sites on the Colorado Plateau.
Photos courtesy of Allison Stegner

Sagebrush Restoration
Ph.D. Candidate KYLE NEHRING

Utah State University

Kyle Nehring has been an active researcher
within the CRC study area for a number of
years and is a recent recipient of our 2016
Research Fellowship Grants.
In the past, big sagebrush (Artemisia
tridentata) has been treated like a weed to be
destroyed. Methods to control or extirpate the
species is well known, but we know little about
what makes it thrive. Big sagebrush plant
communities are one of the most prevalent
but endangered communities in the Western
United States. It is a vital plant for wildlife
forage, especially in the winter months for
mule deer, pronghorn, elk, and sage grouse.
Recent droughts have caused over one million
acres of big sagebrush to die in Utah alone.
However, the die-offs of sagebrush are not
happening everywhere and we are not sure
why.
Kyle is researching what factors allow adult
sagebrush to thrive or be stressed and
seedlings to establish. In particular, she is
investigating what interactive effects different
soil types and level of herbivory have on big
sagebrush survival and stress response.
The goal is to help land managers to identify
ecological sites that will have the highest
rate of restoration success as well as identify
resilient sagebrush stands that have a good
chance of surviving future climate changes.
The project locations reside in Beef Basin and
Hart’s Point near the CRC as well as Alkali
Flat and Black Mesa near Blanding, Utah. This
work is a partnership of Utah State University,
Bureau of Land Management, United States
Geological Survey, United States Department
of Agriculture, and the Canyonlands Research
Center.

Top: Dr. Kari Veblen (CRC Science Committee
member) and Kyle Nehring finish sagebrush
planting.
Middle right: an elk is captured by a game camera
along North Cottonwood Creek, near the CRC.
Bottom right: Hope excavates for soil moisture
probes.
Below: map of study areas.
Bottom left: soil pit characterization samples.

Photos courtesy of Kyle Nehring.
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USGS - unmanned aircraft

The U.S. Geological Survey’s Unmanned Aircraft
Systems (UAS), led by John Vogel and Geoff
DeBenedetto based in Flagstaff, Arizona collaborated
with the Dr. Mike Duniway of the USGS’s Moab field
office to provide a demonstration of high-resolution
orthoimagery on previously monitored field plots
within the CRC lands. Flights will be conducted on
rangeland health monitoring areas, work which
was previously conducted by Dr. Mark Miller
and others, in order to provide an alternative
ecological research tool. The group gave a
demonstration of the aircraft and camera capabilities
to USGS and National Park Service researchers, all
of which are interested in the technology, in early May.
The aircraft has a pre-programed flight grid,
flying with a set of parameters that include
photographs spaced at 8-meter intervals which
are merged in a proprietary program that creates
seamless coverage. As costs for the equipment
and software decrease it is hoped that UAS flights
can be utilized by everyday technicians that are
performing on-the-ground survey work. Current
regulations are stringent for any malfunctioning
aircraft, requiring immediate suspension of
the pilots; hopefully, these standards are
relaxed for flights in relatively remote locales.
An overarching goal is to use this technology
to characterize biological soil crust cover using
specific bandwidths of light. Carrie Havrilla from
the University of Colorado and Dr. Nichole Barger
will be involved in this work. UAS shows great
promise for monitoring plant and soil communities
in the western US and we are excited about getting
this state of the art technology at the CRC.
Top: the UAS lifts off on a pre-programmed mission.
Middle right: participants from USGS - Flagstaff,
Menlo Park, Moab - National Park Service, and University of Colorado - Boulder listen to pre-flight safety
instructions by John Vogel (second from right).
Bottom right: UAS rests at GPS tagged “home position” prior to first mission.
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Photos by Philip Adams

Colorado State University
Department of Atmospheric Science - Kaitlyn Suski and Tom Hill

Colorado State University’s Department of
Atmospheric Science, led by Drs. Paul DeMott and
Tom Hill helped facilitate Ph.D. candidate Kaitlyn
Suski’s project analyzing ice-nucleating particles
from a wide range of ecological sites across the
United States. The actively grazed rangeland of the
privately-held Dugout Ranch is of great importance
due to the extent that these types of landscapes
occupy across the West and the world.
Ice formation in clouds is a poorly understood
process that can have large impacts on precipitation
processes. A small subset of atmospheric aerosols,
known as ice-nucleating particles which are primarily
bacterial in origin, can catalyze the formation of
ice in clouds. The development and behavior of
thunderstorms is linked to the initial stages of storm
cloud development and can set off a series of events
that act as a catalyst to intensify these storm events.
Colorado State University’s study is focused on
sources of ice-nucleating particles emitted from
natural ecosystems, including grassland, forests,
sagebrush steppe, and agricultural settings. The
sampling at the Canyonlands Research Center adds
to the extensive ecosystem sampling completed as
part of a 3-year study funded by the National Science
Foundation. Perturbation of natural ecosystems, like
cattle grazing, can enhance the emission of particles
and is a critical link to understanding impacts to
climate across ecosystems undergoing active
anthropogenic use. The immediate results of this
sampling period concluded with relatively low levels
of ice-nucleating particles; however, seasonality and
level of grazing can play a factor in total production
of these particles.
Top: CSU study location on CRC lands.
Middle: Ph.D. candidate Kaitlyn Suski prepares for
sampling inside the portable lab.

Photos by Philip Adams
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Bottom: Researchers Tom Hill, Yutaka Tobo, and Jan
Uetake prepare the ice-nucleating samplers.

Continued Projects
USGS - Moab Monsoon Manipulation

After a full year establishing their research plots, the U.S. Geological Survey installed preciptiation exclusion
shelters over their James’ galleta grass (Pleuraphis jamesii) experiment.
At the CRC, the USGS team is examining if populations spanning a monsoon gradient are adapted to their
local precipitation regime or if they have plastic responses to a wide range in precipitation patterns. Four
populations along the monsoon gradient were collected and transplanted into this common garden. By
constructing rain-exclusion shelters, grasses will be subjected to one of three precipitation regimes: spring
dominated, monsoon dominated or intermediate, with all three treatments receiving the same total amount
of water. They will compare the phenological, ecophysiological, and morphological responses of the four
populations to assess the plasticity (or lack thereof) of galleta grass to changes in monsoon seasonality.
The primary climate-related threats to grasslands of the Colorado Plateau are changes in the total amount and
seThe research here at the Canyonlands Research Center is a joint collaboration between the US Geological
Survey and the Colorado Plateau Native Plant Program and aims to inform strategies to develop seed lines
adapted to the diverse environmental settings of the Colorado Plateau in need of ecosystem restoration as
well as provide fundamental ecological information about this key species.

From left to right:
Dr. Dave Hoover uses a
Li-Cor to measure photosynthesis;
Li-Cor in action;
Jessica uses a pressure
bomb to measure water
potential;
Anna prepares for the next
measurement.

Northern Arizona University Biocrust Restoration

Dr. Antoninka (pictured) and Dr. Bowker, from Northern Arizona University, are testing the effects of a changing
climate on soil crusts by transporting biocrust samples from three different elevations, ranging from 6,000 to 4,000
feet, into common gardens: the Canyonlands Research Center acts as the mid-elevation site. The reciprocally
transplanted garden will help determine if biocrust organisms are locally adapted to their home environments, or
if they will survive (or thrive) in novel environments. This will assist in future restoration efforts by testing whether
there is an advantage to using local biocrusts in restoration.

From left to right:

The common garden acts as a surrogate for warming conditions as organisms are brought to lower elevations,
but also tests the plasticity of the organisms across a gradient of changing environmental conditions. Biocrusts
will be monitored over time to detect changes in species composition and cover.

Peter conducts point-intercept measurements on
biocrust restoration plots;

The second experiment occuring only at the Canyonlands Research Center is testing whether it is possible to
harvest biocrust organisms, mass produce them in a greenhouse utilizing hydration methods, and effectively
repatriate them across a broad landscape. The primary research goal is to develop methods to effectively
restore ecosystems by reintroducing biocrusts. Monitoring will occur in the spring and fall.

Overview of research
plots. Photos by Philip Adams
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Dr. Antoninka measures
responses in the elevation
gradient biocrust common
garden;

Photos from the ranch

Photos by Philip Adams

Clockwise from top left: sunrise at the CRC, winter pastime of waiting for the rabbit to emerge from the culvert, Dugout horses on the loose.

We Thank Our Collaborating Partners!
Visit: www.canyonlandsresearchcenter.org
Follow: www.facebook.com/canyonlandsresearchcenterTNC
Contact: canyonlandsresearchcenter@gmail.com
Canyonlands Research Center, The Nature Conservancy, Dugout Ranch, Hwy. 211, Monticello, UT 84535

