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Current Research
Below is a brief description of the 11 new research projects hosted by the Center this fiscal year;
for a complete list of active research projects at the Center see Appendix A.
Project Title:

Analyzing geology and potential biological markers on steep terrain as a
Martian analog
Researcher(s): Aaron Parness, Kyle Uckert
Affiliation(s): California Institute of Technology, NASA Jet Propulsion Laboratory
Funding:
NASA, $2,932,790
Description: Faculty/Academic Research. Aaron Parness, Ph.D. and Kyle Uckert, Ph.D. are
both members of the robotics team at NASA’s Jet Propulsion Laboratory. They
are part of a team of scientists working to develop a robot that will be able to
access and collect samples from extreme landscapes on other planetary objects.
Recent NASA missions have focused on discovering the existence of extant or
extinct microbial life on Mars, and future spacecraft are currently being
developed to search for life elsewhere in the Solar System. It has become
increasingly obvious that the current mission archetype based on wheeled rovers
is unable to access and therefore assess micro environments that may protect
current extremophile biology from radiation, nor can it access and analyze
vertical cliff exposures with layered strata that may potentially contain
microbial to macro scale fossils. This
study uses the JPL LEMUR robot
(Figure 15), a non-destructive rockclimbing robot, to climb vertical walls
with non-invasive Ultra Violet (UV),
Infrared (IR), X-Ray, and visual camera

Figure 15. The robotics
team at NASA’s Jet
Propulsion Laboratory
taking data on the
successes and failures of
the LEMUR robot while
free-climbing a vertical
wall in Granite Cove.
Photo by T. La Doux.
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instruments to analyze the chemistry, organic content, and textures of rocks. If
successful, this project will allow for the first ever detection of microbiology in
extreme terrain using an integrated science package on a climbing robot for
NASA missions. Dr. Parness brought a team of robotics engineers from JPL to
the Granite Mountains to test the robot and its instruments on a short vertical
surface. This field testing allowed them to show whether the robot is fully
functional, and to determine where improvements can be made for future
studies.
Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

The effect of reduced UV radiation on soil crust mosses
Jenna Baughman-Ekwealor
UC Berkeley
Department of Integrative Biology Summer Research Award, $1,750;
Anderson-Crum Field Research Award, American Bryological and
Lichenological Society, $750
Ph.D. Dissertation.
Jenna BaughmanEkwealor is a Ph.D.
student in the lab of Dr.
Brent Mishler in UC
Berkeley’s Integrative
Biology Department.
She is broadly interested
in the evolution of UV
tolerance in mosses, as
well as understanding
any facultative role that
microbial and lichen
biological soil crust
Figure 16. Jenna Baughman-Ekwealor built
might play in the
miniature shade structures, shown with red arrows,
success of mosses in
arid environments. Her to control the amount and type of UV light the
mosses received. Photo by J. Baughman-Ekwealor.
current research is
focused on testing
whether and how mosses in high-intensity light environments protect
themselves from solar damage while desiccated and dormant. At the Granite
Mountains, Jenna established a way to manipulate the amount and kind of UV
light that Syntrichia caninervis will receive in the field by placing miniature
shade structures over the mosses (Figure 16). She will then test for various
levels of stress using chlorophyll fluorescence metrics, and will eventually test
for recovery times in the greenhouse. She is hoping to isolate candidate UV-B
protection genes by capturing the differential expression of transcriptomic and
metabolomic components found in the mosses under the various treatments.
This research investigates molecular UV protection mechanisms used by desert
mosses and will contribute to a better understanding of the evolutionary history
of UV and desiccation tolerance.
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Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Timema Discovery Project
Vincent Strode and Douglas Yanega
UC Riverside
none
Academic Research. Vincent Strode and Doug Yanega both work in the
Department of Entomology at UC Riverside; they are involved in many projects
covering a wide variety of insects. Recently, the Timema Discovery Project
(https://faculty.ucr.edu/~heraty/Timema/AboutProject.html) was launched by a
group of collaborators interested in learning more about the distribution and
taxonomy of this flightless insect, which is a member of the “walking stick” or
“stick insect” group (Order Phasmatodea). Vincent and Doug visited the Center
in May of 2018 with the hopes of relocating and collecting more specimens of
what could turn out to be a new species to science. Currently, there is one
specimen of this unidentifiable taxon that was collected at the Granite
Mountains in 2010. This research aims to improve our knowledge of the
distribution of known Timema species in California, Nevada, and Arizona, as
well as identify new species.

Project Title:

Linking avian pollination
and frugivory to Cactaceae
seed dispersal and
successful facilitation.
Researcher(s): Malory Owen, Chris Lortie
Affiliation(s): York University
Funding:
none
Description: Master’s Thesis. Malory
Owen (Figure 17) is earning
a Master of Science degree
in the Biology Department
under the guidance of Dr.
Figure 17. Malory Owen counting stems on
Chris Lortie at York
Cylindropuntia acanthocarpa in the Granite
University. Malory’s research Mountains.
focuses on the relationship
between birds and cacti in the Mojave Desert, more specifically the role that
birds play in pollination and/or dispersal of seeds and how this impacts
vegetative communities on a landscape level. At the Granite Mountains, Malory
has decided to focus on Cylindropuntia acanthocarpa, a large arborescent
cactus in the region. She plans to identify the frequency and magnitude of any
bird-cactus interactions, and to what degree these interactions are dependent on
cactus morphology and reproductive output. She will also test whether
reproductive success of the cactus is related to size and structure of the cactus
by looking at branching density and patterns and/or floral display. This research
aims to explore how and which biotic factors are potentially limiting factors in a
foundational species’ reproductive success and distribution.
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Project Title: Ecology and systematics of
parasitic microfungi in the Zoopagomycotina
Researcher(s): Nicole Reynolds, Matthew
Smith, Jason Stajich
Affiliation(s): University of Florida and UC
Riverside
Funding:
National Science Foundation,
DEB1441715 ($715,674),
Description: Ph.D. Dissertation. Nicole
Reynolds is currently working
on her dissertation in the
Department of Plant Pathology
under the guidance of Dr.
Matthew Smith at the University
of Florida. She is focusing on the
evolutionary history
Zoopagomycota, an earlydiverging group of microfungi
that are often found living in the
guts of other animals (e.g.
insects), as parasites on other
organisms (e.g. other fungi), or
as saprophytes. Most of the fungi Figure 18. Nicole Reynolds collecting water
in the Zoopagomycota have not samples from a historic water catchment built in
the early 1900’s near one of the springs in the
been grown in culture, which
makes them challenging to study Granite Mountains. Photo by J. Stajich.
in the lab. Nicole hopes to develop protocols for growing them in the lab as
well as effective methods for detecting their presence in environmental samples
of soil or water. While at the Center, Nicole collected samples from standing
water (Figure 18) and moist soils at the springs and seeps in the hopes of
isolating some mycoparasites and/or nematophagous fungi in the
Zoopagomycotina lineage. Overall, this research will contribute to the greater
effort of the ZygoLife team of scientists to reveal the evolutionary history of
fungi, with special emphasis on the mycoparasites in the Syncephalis and
Piptocephalis genera.
Project Title:

The Zygomycetes Genealogy of Life (ZyGoLife): the conundrum of Kingdom
Fungi
Researcher(s): Jason Stajich, Matthew Smith, Nuttapon Pombubpa, Nicole Reynolds
Affiliation(s): UC Riverside
Funding:
National Science Foundation, DEB1441715 ($715,674), DEB 1557110
($317,605)
Description: Academic Research. Dr. Jason Stajich (Figure 8), professor in the Department
of Microbiology and Plant Pathology at UC Riverside, is leading a collaborative
effort among evolutionary biologists to reconstruct the genealogical
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relationships of zygomycete fungi, one of the earliest branches in fungal
evolutionary history. Zygomycetes are the first terrestrial fungi that exhibit
fruiting bodies. This collaborative project, called ZyGoLife
(http://zygolife.org/home/), is focused on understanding how these structures
evolved and will provide a basis for understanding the origins of multicellularity
in Kingdom Fungi, as well as the evolution of complex life histories. The
efforts of Dr. Stajich and his collaborators, including the foremost zygomycete
expert Dr. Gerald Benny and Dr. Matthew Smith, both of University of Florida,
are aiming to: 1) resolve the origins of symbiotic relationships between plants
and zygomycetes, 2) reveal how complex body plans evolved in the group, 3)
elucidate mechanisms of mating genetics between organisms with complex and
differing life cycles, and 4) develop genomic barcodes to facilitate identification
of unknown fungi. Training new experts and developing new technologies in
this field will have far-reaching impacts for the fields of human and
environmental health and is critical for safe food production.
Project Title:

Probing Microbial Interactions and Coordinated Trophic Responses in
Biological Soil Crusts
Researcher(s): Nuttapon Pombubpa, Jason
Stajich, Paul De Ley, Erik
Hom, and Nicole Pietrasiak
Affiliation(s): UC Riverside, University of
Mississippi, and New
Mexico State University
Funding:
Dept. of Energy Joint
Genome Institute: Facilities
Integrating Collaboration
for User Science (FICUS)
grant; National Science
Foundation DEB1441715
Figure 19. Paul De Ley (red shirt) and Nicole
($715,674)
Pietrasiak (right), along with undergraduate
Description: This team of researchers
assistants, collecting soil crust samples in the
(Figure 19) is focused on
Granite Mountains. Photo by T. La Doux.
characterizing microbial
diversity (fungal, bacterial, algal, and cyanobacterial) living within a variety of
biological soil crust (BSC) communities. Their research aims to reveal the
relationships between the various types of organisms as well as work toward
identifying the myriad taxa that are new to science. For example, Dr. Paul De
Ley from UC Riverside specializes on soil nematodes and has described three
new species from the Granite Mountains. In addition to describing new genera
of Cyanobacteria and several new algal species, Nicole Pietrasiak, faculty at
New Mexico State University, has described the ecological roles of various
forms of BSC throughout the arid lands of the Southwest. During January of
2018, Erik Hom, professor of Biology at University of Mississippi who
specializes in fungal-algal associations, brought a group of undergraduates to
California as part of the StudyUSA program (Figure 8). They collected soil
19

SGMDRC Annual Report FY2018
samples from the Granites with guidance from Nuttapon Pombubpa, a Ph. D.
candidate working with Dr. Jason Stajich at UC Riverside, then proceeded back
to Riverside where they learned to plate out the fungal components in agar. Dr.
Stajich and Nuttapon have been developing several technologies to help isolate
the various BSC members and their ecological roles from culture-based
methods, such as nutrient controlled agar plates, to culture-independent
methods, such as DNA sequencing and cell imaging techniques that can capture
intracellular and chemical processes. In all, the collaboration of these
researchers will improve our understanding of the biological diversity found in
the soils, develop new ways to study them, and demonstrate the multiple scales
at which they interact.
Project Title:

Systematics and historical
biogeography of the rock daisies
(Perityleae; Asteraceae)
Researcher(s): Isaac Marck, Bruce Baldwin
Affiliation(s): UC Berkeley
Funding:
DeDecker Botanical Grant
($1,000); Center for Latin
American Studies Tinker Summer
Research Grant
Description: Ph.D. Dissertation. Isaac Marck is
working on his doctoral research
UC Berkely in the Department of
Integrative Biology under the
Figure 20. Perityle megalocephala var.
guidance of Dr. Bruce Baldwin.
oligophylla hanging from a limestone
Isaac is studying a certain rockrock face in the Clark Mountains. Photo
dwelling tribe of plants, the
by J. André.
Perityleae (Asteraceae), that
represents a striking example of hypothesized repeated amphitropical dispersals
from North America to South America. This group of plants serves as a perfect
model for investigating intercontinental disjunctions, evolutionary history, and
geographical distribution because the taxa are distributed throughout the
western United States, Mexico, and South America. Isaac’s research will shed
light on the processes that are important for evolutionary diversification in land
plants. By sampling taxa throughout the tribe, for example Perityle
megalocephala var. oligophylla (Figure 20), in various geographical locations
and ecological settings, Isaac will build a molecular phylogeny to better
understand biogeographic histories and potentially better define taxonomic
boundaries within the Perityleae.
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Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Deep Time for Militants
Stephen Engel
UC Santa Cruz
Tribeca Land and Cattle Fellowship
Ph. D. Dissertation. Stephen Engel is a graduate student in the History of
Consciousness program at UC Santa Cruz. This program promotes intellectual
projects that are problem based and draw upon diverse theoretical approaches
and interdisciplinary research in the Humanities, Arts, and Social Sciences.
Stephen’s research explores the relationship between earth time and human time
using place-based writing and sensory experiences. His dissertation attempts to
reconcile nonhuman timescales on the order of thousands, millions, or billions
of years, on the one hand, with the immediacy of radical politics, on the other.
He contemplates whether humanity can be influenced by “Deep Time,” a term
he uses to refer to geologic time scales, such as the 4.5 billion years since the
Earth was formed. His key questions are, "Of what use are vast timescales for
revolutionary politics? Of what relevance is deep time to the militant?” With
these philosophical questions in mind, Stephen will be using his own
experiences in the Mojave Desert to explore how “Deep Time” may be reflected
in social, historical, and cultural theories.

Project Title:

Reclaiming the Desert: Cultural Revitalization and Biological Conservation at
an Ecological Limit
Researcher(s): Julia Sizek, Donald S. Moore
Affiliation(s): UC Berkeley
Funding:
UCNRS Mathias Grant ($1,250);
National Science Foundation
Graduate Research Fellows Program;
Wenner Gren Dissertation Research
Grant, $11,500; National Science
Foundation Doctoral Dissertation
Research Improvement Grant,
BSC1756340 ($14,405)
Description: Ph.D. Dissertation. Julia Sizek
Figure 21. Julia Sizek is an
(Figure 21) is a doctoral student in
the Anthropology Department at UC anthropology student at UC Berkeley
and an associate scholar at the Native
Berkeley supervised by Dr. Daniel
American Land Conservancy.
Fisher. Her research is focused on
what factors influence shifts in land
management policies and practices in California's Mojave Desert. This area
contains large areas managed by federal agencies, such as the National Park
Service and Bureau of Land Management, and also has a rich Native American
history, as well as military use, homesteading, mining, and ranching. By
studying how members of environmental, Native American, and other public
organizations participate in land management planning and understand the value
of the desert, Julia hopes to reveal the cultural and ecological value of desert
lands as understood today, and how this affects land management priorities.
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Project Title:

Pheromonal or related attractants for Leaffooted Bugs (Leptoglossus spp.) in
different seasonal phases
Researcher(s): Sean Halloran, Tessa Shates, Jocelyn Millar
Affiliation(s): UC Riverside
Funding:
American Pistachio Growers
Description: A team of scientists from UC
Riverside Entomology
Department is studying
pheromone-mediated behavior of
leaffooted bugs (Leptoglossus),
with the more specific goal of
identifying insect-produced
compounds that could be used to
help control crop damage on
Almonds, Pistachios, and
Pomegranates. As part of this
effort, male and female
specimens of Leptoglossus spp.
are being collected from a variety
of locations during the "summer"
phase of their life-cycle as well as
during the "winter" phase.
Collected specimens are aerated
in order to determine what
volatile compounds they release
at the different time periods, and
Figure 22. Leptoglossus clypealis, the
then the insects are washed in
leaffooted bug, were collected in Granite
organic solvents to obtain and
Cove then used to create colonies back in
analyze cuticular hydrocarbons.
the lab at UC Riverside by researchers
The hope is to identify and verify Sean Halloran and Tessa Shates. Photo
the function of each type of
by T. La Doux.
pheromone produced by the
leaffooted bugs as an aggregation signal for overwintering, mating, and/or
feeding. In the fall of 2017, two UCR entomologists, Dr. Sean Halloran and
Tessa Shates, Ph.D. candidate, visited the Center in order to collect specimens
of Leptoglossus clypealis (Figure 22). These specimens were used to create
colonies in the laboratory back at campus, thus allowing for further testing and
sampling of chemical compounds. Interestingly, while these insects appeared in
great numbers in 2017, the numbers paled in comparison to the fall of 2005
when we had to close some of our facilities due to the massive outbreak of these
true bugs. They were so thick inside the buildings that you couldn’t sit at your
desk without being constantly bombarded as they flew around inside!
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