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Objective:
The purpose of this document is to provide an overview of the accomplishments from the
past fiscal year, July 1st, 2013, through June 30th, 2014, for the UC Natural Reserve
System’s Sweeney Granite Mountains Desert Research Center (Center). The
accompanying tables provide a detailed assessment of the type and number of visitors
utilizing the Center, a list of research projects and publications supported by the Center, as
well as a list of Classes utilizing our facilities over the past fiscal year. The narrative
provides an opportunity to highlight a few of the major activities and endeavors achieved
over this time period, including some of the mundane tasks required to keep a field station
running (i.e. basic maintenance).
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News, Events, & Celebrations
In the News
Several interesting research projects facilitated by the Center were highlighted in the news media
this year. Although the Center facilitates a great number of research projects and we find them
all to be significant in some way or another, there are some that rise to the challenge of being
interesting to the general public and therefore catch the attention of news reporters. For a variety
of reasons, the mass media may latch on to certain research, for example solving natural
mysteries or life on Mars. And for both of these reasons, we have some fun stories to tell.
The Racetrack Playa in Death Valley National Park has puzzled scientists and tourists alike for
decades. Anyone who has been to this location can attest to the mysterious nature of the
lakebed. The Racetrack is a large dry lake that is surrounded by rocky slopes, from which loose
rocks eventually find their way onto the playa. Behind these rocks, some weighing as much as
700 lbs, are long trails entrenched into the flat muddy surface (Figure 1). These trails are often
synchronized among many rocks for hundreds of meters and they can sporadically make high
angle turns or even reverse in direction. Scientists have been trying to figure out the forces that
cause these movements since the 1940’s, but never has the movement of the rocks been
understood or directly observed - until recently.
A few years ago, as cousins Richard D. Norris and James M. Norris sat on the deck of their cabin
here in the Granite Mountains they schemed up a plan to catch this movement on video. They
first established a weather station (on loan from the Center) at the Racetrack, which allowed
them to record wind speed at 1-second intervals, along with temperature, insolation, and rainfall
at the playa. They also outfitted 15 non-native rocks with motion-activated GPS units (Figure 2),
once activated the units recorded continuously. These GPS units were custom-built by J. Norris
and his engineering partner, Jib Ray. The combination of these instruments allowed the team to
record the timing of rock motion, their velocities, and the meteorological conditions required for
such an event. The Norris cousins, Jib, and a crowd of friends and relatives formed the
“Slithering Stones Research Initiative” and waited for their plan to work.
In late November of 2013 the playa received 5.64 cm of precipitation in the form of rain and
snow. The snow depth was recorded by time-lapse cameras set up separately by Ralph D. Lorenz
(The Johns Hopkins University) and Brian Jackson (Boise State University), who later joined the
“Slithering Stones” team to write up the combined observations. The shallow pond (maximum
depth ~10 cm) lasted until early February of 2014, and it also created the conditions under which
the first-ever recorded observations of rock movement occurred. On December 20th, 2013, the
Norris’ observed firsthand (and recorded on film) more than 60 rocks moving across the playa.
Over the winter their automated instruments recorded multiple events when rocks moved >200
meters, thus providing enough data to upend previous theories for movement, such as hurricaneforce winds, dust devils, slick algal films, or thick ice sheets. Instead, their data indicates that
rock movement occurs under light winds (3-5 meters/second) when very thin (3-6 mm) panels of
floating ice start moving across the lake. The ice sheets can push multiple rocks at low speeds
(2-5 meters/minute) along trajectories determined by the direction and speed of the wind and
flowing water under the ice.
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Figure 1. Racetrack Playa in Death Valley National Park after a winter storm left a shallow lake for nearly 3
months between November 2013 and February 2014. Examples of synchronized tracks found behind stones
are shown. Photo by James Norris.
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Figure 2. A) One of 15 rocks outfitted with a motion-activated GPS unit (metal disc in center of rock); B)
Jim Norris downloading data from GPS-rock, C) Richard Norris standing on playa next to one of the GPSrocks that moved during the winter of 2013. Photos by J. Norris, R. Crane, and T. Norris, respectively.
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This incredible discovery was published in the journal PLOS ONE on August 27th, 2014. Within
days, news of the solved mystery behind the sliding rocks of the Racetrack Playa became very
popular in the media - as witnessed by the numerous stories published by NPR, NBC, National
Geographic, LA Times, Associated Press, Science Daily, and the list goes on (learn more at:
http://www.racetrackplaya.org/).
Prior to the slithering stones discovery, reporters from the New York Times were hot on the trail
of a team of scientists driving a large bus (Figure 3) into the Mojave Desert. Inside this bus was
a full genetics laboratory, equipped with everything necessary to isolate and sequence DNA. In
November of 2013, scientists from Desert Research Institute (DRI), Valdosta State University
(VSU), NASA Ames Research Center, J. Craig Venter Institute (JCVI) and Synthetic Genomics,
Inc. (SGI), gathered in the Mojave National Preserve. The reason for their visit was to test their
ability to sequence DNA from microbial organisms (in their mobile laboratory), transmit that
data with a “biological teleporter”, then recreate the organism using the DNA code in another
laboratory. J. Craig Venter, the lead scientist behind this venture, is ultimately interested in
detecting life on Mars and sending genomic data back to Earth using the device he calls a
“biological teleporter.” Venter envisions that some day humans will inhabit the red planet and
that his device could be used to share vital medical information, such as vaccines and antibiotics.

A

B

Figure 3. A) The mobile laboratory of J. Craig Venter, Inc., arrived in Mojave
National Preserve last fall to test their new device called a “Biological
Transporter.” B) Inside the bus, a full genetics laboratory allows scientists like
Gerardo Toledo (shown) to isolate and sequence DNA from the local endolithic
organisms. Photos by Henry Sun.

Meanwhile, collaborators Henry Sun (DRI), Chris MacKay (NASA), and James Nienow (VSU),
among others, have been studying the microorganisms, mainly cyanobacteria, found within
various substrates in the desert, including the granitic boulders at the Center, for several years
now. Their main focus is measuring the environmental conditions under which these endolithic
microorganisms exist. By learning more about these resilient life forms on Earth, this team of
scientists hopes to provide valuable information for future exploration and potential life forms on
the planet Mars. Interestingly, according to some new phylogenetic data, Sun and colleagues
recently discovered that the majority of endolithic cyanobacteria found in the Granite Mountains
are most closely related to cyanobacterial strains found in the Antarctic Dry Valleys and islands
of the high Arctic. This discovery led the researchers to assess how these organisms can survive
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in such different habitats (average annual temperature in the Mojave Desert is 17°C vs. Antarctic
Dry Valleys at -21°C). By comparing the relative humidity of ambient air, endolithic
temperature, and rock conductivity (a way to measure the presence of liquid water) in these two
very different habitats, they were able to learn that within their respective substrates, the
microorganisms were experiencing similar conditions (to learn more, go to the Spring 2015 Issue
of the Mojave National Preserve Science Newsletter). Due to their research on these
microorganisms, Venter and his colleagues were encouraged to collaborate and utilize the sites
Sun and colleagues had already learned so much about.
A noteworthy visit
Vice Chancellor Michael Pazzani, Ph.D., visited the Center in May 2014. Dr. Pazzani has been
UC Riverside’s Vice Chancellor for Research and Economic Development since 2012. He has
published over 150 papers on machine learning, knowledge discovery from databases,
personalization, internet search, and recommendation systems. Dr. Pazzani was recently
recognized for his significant contributions to the field of personalizing internet content and
learning user profiles. He and his wife, Chris Pazzani, are avid bird watchers and enjoy hiking; in
fact, Dr. Pazzani managed to take a great photo of a Crissal Thrasher, a very secretive bird, while
out on the Robert M. Norris Interpretive trail. As this was their first visit to the Granite
Mountains, they received a grand tour of the reserve by Director Jim André, including a trip to
the historic Norris cabin, a.k.a. “the Bunny Club”. Luckily, the Norris family was visiting for the
weekend, and everyone enjoyed a nice afternoon on the deck Figure 4).

Figure 4. An afternoon on the Bunny Club deck, (from left
to right) Jim André, Ginny Norris, Chris Pazzani, Peter
Quimby, Betty Johnson, and Michael Pazzani enjoy the
view. Photo by T. La Doux.
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Weather Events
During May 2014 the Granite
Mountains experienced an
unforgettable windstorm of
tornadic proportions. Perhaps the
most remarkable part of this event
was not the 80+ mph gusts that
violently ripped apart fences
(Figure 5), a greenhouse, and
several roof tops, but rather the
duration of the event. For a
period of 12 hours, we sustained
wind speeds above 45 mph.
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Our weather data has become
5. The fence separating the maintenance yard from the
quite valuable for the region as we Figure
Halfway House was almost entirely lost after the wind event in May
have been collecting temperature
2014. Photo by T. La Doux.
and precipitation data in Granite
Cove since 1986 (Figures 6-8). A Campbell weather station was installed in 2000, this allowed
for additional parameters to be measured, including: wind direction and speed, soil moisture and
temperature, solar radiation, and relative humidity. In November of 2010 we upgraded the
Campbell weather station under a collaborative project between the NRS and University of
Nevada’s Desert Research Institute (DRI) to establish a network of monitoring stations across
California (www.wrcc.dri.edu/ucnrs). In addition to collecting more parameters, the new
Campbell unit uploads data every 10 minutes and makes it available online. The weather data
undoubtedly represents the single most important dataset we have to offer visiting researchers.

Total Precip. (in.)

Avg.

Figure 6. Annual precipitation data for Granite Cove 1986 -2014, using a July 1 – June 30 precipitation
year. The maximum precipitation recorded since 1986 was 19.22 inches in 1991-1992, whereas the
minimum was recorded in 2001-2002 at 1.67 inches. Red line shows 28-year average, 8.3 inches.
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Figure 7. Bimodal distribution of precipitation in Granite Cove using monthly averages between
1986-2014. The highest precipitation, on average, falls in February, whereas the least amount of
rain falls in June.
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Figure 8. Monthly average maximum and minimum temperatures in Granite Cove between 19862014. All temperatures are in degrees Fahrenheit.
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Education Programs
During fiscal year 2014 thirteen University-level classes utilized the reserve, six of which were
from a UC campus. University-level teaching represented a total of 260 students and 1,298
User-Days. Though most of the classes were from California, two of them came from out of
state (Nevada and Ohio). In addition, this was the first year we hosted a class from the
University of British Columbia. In May of 2014, Gregory Crutsinger, Ph.D., brought his Desert
Ecology class to the Center for four days to learn about the scientific method in a desert setting.
The students were tasked with establishing a hypothesis and performing their experiments within
a 72-hour period. This type of student-led research is not uncommon for classes visiting the
Granite Mountains. For example, the BIO151 Supercourse from UC Santa Cruz is a quantitative
field course where students are expected to develop and test a hypothesis using appropriate
ecological sampling methods. These types of classes are excellent opportunities for students to
gain experience in conducting line transects, quadrat sampling, and other appropriate sampling
methods for faunal or floristic driven questions.
As an example, in May 2014 the Desert Field Biology (BL454/554) students from John Carroll
University were tasked with completing a site characterization of habitat near the Center’s class
facility, Norris Camp. Professors Rebecca Drenovsky, Ph.D., and Ralph Saporito, Ph.D., led the
class in establishing transects and measuring parameters such as soil temperature, EC, and
moisture, as well as identifying plant and animal species. They also conducted soil stability tests
and learned to characterize biological soil communities with the help of Nicole Pietrasiak, Ph.D.,
postdoctoral research associate at JCU. This course provides an introduction to the abiotic and
biotic factors influencing desert ecosystems and is meant to be predominantly experiential. The
purpose of the trip is for them to experience the desert ecosystems first-hand, which certainly
occurred while they were visiting the Granite Mountains. While on a tour with Assistant
Director, Tasha La Doux, the class witnessed a timely encounter with a desert spiny lizard
(Sceloporus magister). After noosing the male lizard, the students were able to observe the
B

A
Figure 9. A) A male desert spiny lizard (Sceloporus magister), aptly named for the sharp spines on each
scale (visible along the left side of the tail). B) Students in the Desert Field Biology class from John
Carroll University study the lava fields at Cima Cinder Cone. Photos by T. La Doux and R. Drenovsky.
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distinctive black collar, spiny scales, and the diagnostic blue-green spots on the male belly
(Figure 9). In addition to the Granite Mountains, the JCU class spent time at another NRS
reserve, Valentine Eastern Sierra Reserve (SNARL), as well as the CSU Desert Studies Center at
Zzyzx. Their grand tour of the California deserts exposed the students to a variety of interesting
habitats such as desert pavements at the Cima Cinder Cone volcanic fields (Figure 8), dry
lakebeds at Soda Dry Lake, alkali meadows in Owens Valley, and the amazing tufa towers of
Mono Lake.
Another class that relies heavily on
experiential opportunities is one led by
Kimberly Hammond, Ph.D., Director of the
UC Riverside Natural Reserve System. In
October of 2013, Dr. Hammond brought
her Honors seminar, titled “Using Senses to
Understand Nature”, to the Granite
Mountains (Figure 10). The class consisted
of ten first-year undergraduates from a
variety of departments and therefore
representing a broad cross-section of
academic interests. The goal of the
seminar is to address nature with an
interdisciplinary approach, achieved mainly
through literary means, but also by taking
Figure 10. Dr. Kimberly Hammond (third from left)
the students into nature. Dr. Hammond
posing with her Honors students on a large boulder
hopes to elicit a new appreciation and
overhang along the Sibyl Allanson trail in the Granite
better understanding of the world they live
Mountains. Photo by T. La Doux.
in by combining the familiar (education
through reading) with the unknown (education through observation). Their experience at the
Granite Mountains represented “a first” for many of the students in several ways. For many it
was their first time staying in such a remote location, and more so, their first time in the desert.
Also, the opportunity to observe the diversity found in the desert was an eye-opening experience;
certainly it was an unexpected one. This was especially true
as the group followed Assistant Director, Tasha La Doux,
up the Sibyl Allanson trail where they were lucky enough to
have an encounter with a tarantula, hold a female sideblotched lizard, and discover rock art that had never before
been documented.
In May of 2014, we hosted a group of very dedicated
herpetology students (Biology 143) from UC Santa Cruz.
Their professor, Barry Sinervo, Ph.D., is investigating
climate change impacts on thermal preference and lay date
for several species of reptiles and amphibians throughout the
region. As part of the class, the students learn how to
integrate information on behavior and physiology of
herpetofauna not only through field observation, but also by
9

Figure 11. Mojave patch-nosed snake
(Salvadora hexalepis ssp. mohavensis)
found by UCSC Herpetology class,
photo by L. Helaina.

SGMDRC Annual Report FY2014

collecting real-time temperature data from life-size herpeto-models with dataloggers built into
them. After deploying the dataloggers, the students have a chance to explore the area in hopes of
finding some interesting reptiles. On their first morning at the cabin, they found a Mojave patchnosed snake (Salvadora hexalepis ssp. mohavensis, Figure 11) and a juvenile desert spiny lizard
(Sceloporus magister). Once the students return to the classroom they employ the data collected
while in the field to simulate such things as migration patterns or extinction rates under various
climate change scenarios.
Research Programs, Inventory & Monitoring
This year the Center hosted 152 researchers, representing 772 User-days. Several researchers
visited the Center for the first time this year, adding 12 new research projects to our list of
current research. In addition, we added 27 publications to our list, four of which include
descriptions of taxa new to science.
In November of 2013 a team of scientists from the California Department of Fish and Wildlife
(CDFW), Oregon State University (OSU), and National Park Service (NPS) convened in the
Mojave Desert in response to an outbreak of pneumonia in desert bighorn sheep (Ovis
canadensis nelsoni). First detected in spring of 2013, the outbreak caused a die-off of more than
30 adult bighorn sheep at Old Dad Peak in the Mojave National Preserve. Within a few months
it appeared that the disease had spread throughout the region as coughing bighorn sheep were
observed in other locations. Although the source of the outbreak is still unknown, a domestic
goat was removed from the area 6 months before the outbreak, and contact with domestic sheep
and goats is known to result
in pneumonia outbreaks in
bighorn sheep. The potential
severity of such outbreaks
called for an immediate
assessment of the situation.
CDFW, NPS, and OSU
collaborated to capture
bighorn sheep from nine
local populations in order to
assess disease status
throughout the region and fit
GPS and radio collars to
monitor movements and
survival. Led by Clinton W.
Figure 12. Researchers from the University of Oregon working in the
Epps, Ph.D., and Anna
Southard classroom, which was converted into a temporary laboratory to
Jolles, Ph.D., faculty from
process blood and stool samples of Bighorn sheep. Photo by T. La Doux.
Oregon State University, a
team of biologists assembled
a temporary laboratory
(Figure 12) at the Center in order to process blood samples obtained during the capture for RNA,
DNA, and immune function testing (Figure 12). In a three-day capture operation, 71 bighorn
sheep were captured and fitted with collars. Subsequent testing by CDFW revealed that one
pathogen known to cause pneumonia in bighorn sheep, Mycoplasma ovipneumoniae, has spread
10
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throughout all nine populations sampled. Since the capture, researchers with OSU, NPS, and
CDFW are monitoring desert populations of bighorn to determine how the disease is spreading,
what the impacts are on adult bighorn sheep as well as lambs (which may be more susceptible),
and why some populations appear more resilient. They will use both genetic data and telemetry
to monitor animal movement, examine connectivity between ranges, and assess the risk of
spread. They will use camera trap data and visual observations to learn more about demographic
changes associated with disease outbreak, and will investigate other factors that may be
influencing survival and reproduction. Additional captures are planned, which will provide data
on survival and movement of the sheep, as well as further evaluate the extent of the disease.
Late last year, Jim André, Director of the Center, initiated another floristic effort for the region,
the “Flora of San Bernardino County”. This book will focus on the desert regions of the largest
county in the contiguous US, over 95% of which will be included in the boundary of this Flora.
At 20,060 sq. mi., San Bernardino County encompasses more than 35 Wilderness areas, a
multitude of habitats, and an incredibly rich vascular flora. André’s book, to be published by
F.M. Roberts Publications, will provide an annotated checklist of all species known to occur in
the county, as well as floristic analyses, habitat descriptions, rare plant profiles, and selected
color photographs. Jim’s botanical discoveries in the desert regions of the southwestern US, as
well as his tremendous contributions to the California Native Plant Society’s Rare Plant
Program, are not to be underestimated. He his now one of the leading collectors in the country
with nearly 35,000 vouchers, the majority of which are from the CA desert region. He has
documented thousands of significant range extensions and new rare plant populations in the
California deserts, but perhaps more significant are his contributions to the discovery of new
species to science. His many hours of field work and herbarium curation has brought to light
more than a dozen new species.
For example, two newly published desert Eschscholzia
(poppies) species have been described, in part due to
André’s expertise in the region. When Shannon Still,
Ph.D., now of the Chicago Botanic Garden, first arrived
at the Center in 2007 to study Eschscholzia, he was
doubtful that the commentary he was receiving from
both Jim and Tasha La Doux (Assistant Director) had
any weight to it. André and La Doux were both finding
entities among the fields poppies that could not be
assigned a current name. After many hours in the field
and pouring over specimens, Shannon began to
recognize the complexities found among the desert
species of Eschscholzia. After completing his
phylogenetic and morphological analyses, he was able to
confidently circumscribe the two new species, the exact
entities that Jim and Tasha had pointed out. To honor
their contributions, Still named one of the new poppies
Figure 13. Eschscholzia androuxii, also
Eschscholzia androuxii (Figure 13). This taxon was
known as the Joshua Tree Poppy, is one of
recently listed as rare under the California Native Plant
two new desert poppies recently described.
Society rare plant program.
Photo by S. Still.
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Norman Locks, professor of Photography in the UC Santa Cruz Visual Art Department, has
taken an interest in the desert for many years now. He first visited the Granite Mountains as a
student with the UC Santa Cruz field quarter in 1985, then as a professor started bringing his
own students in 1990. The Mojave Desert figures strongly in his recent research, which
concentrates on the relationship between humans and nature. Locks constructs what he calls
“Digital Narratives,” perhaps as photographic representations of environmental and social issues
he encounters while contemplating the complexity of the landscape (Figure 14). These
photographs, according to Locks, “…are by nature autobiographical – a first person look at being
human in the world.” He gathers the photos with his point and shoot camera, reconstructs them
into panoramic landscapes in a way that reveals the subtle stories nature hides, as well as the
history that humans leave on the environment.
A

B

Figure 14. “Digital Narratives” by Norman Locks, professor of Photography at UCSC. A) "Dutch Woman
Desert” and B) “Yucca Bee Fly Ladybug”. Copyright Norman Locks.
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Current Research
In an ongoing collaboration Paul De Ley (UC Riverside, Department of Nematology), Nicole
Pietrasiak and Jeffrey Johansen (John Carroll University, Biology Department) investigate
the links between primary producers of biological soil crusts and their microscopic consumers.
Specifically, the research team is focusing on three particular aspects: 1) diversity surveys of
photosynthetic crust members,
nematodes, and tardigrades at Granite
Mountains and in surrounding areas
using direct microscopy and isolation
techniques; 2) direct feeding studies
comparing attraction of select
nematode and tardigrade species from
Granite Mountains to different isolates
of cultured soil algae; and 3) analyses
of community composition and
structure of associated primary
producers and consumers in different
crust community types using nextgeneration sequencing. The latter
component is collaborative with Mark
Blaxter of the University of
Figure 15. Alejandra Martinez-Berdeja, Jered Korfhage, Paul
Edinburgh, Scotland. These studies
De Ley, and Nicole Pietrasiak (left to right) collect soil and
are not only relevant to improving
crust samples in the Granite Mountains. Photo by T. La Doux
knowledge of biodiversity of
microorganisms at Granite Mountains, but will also help generate first insights on food web
interactions between microorganisms in desert soils. One major hurdle for the team is in trying to
collect specimens with all three life forms (photosynthetic crust members, nematodes, and
tardigrades) present (Figure 15). This has proven to be the biggest mystery so far, as it has been
much harder than expected to find nematodes and tardigrades in their samples.
Ben Kligman is an undergraduate student at UC Berkeley in the Department of Integrative
Biology. He came to the Center in March of 2014 to fulfill requirements for his “Natural History
of the Vertebrates” class (IB104LF), which requires field studies as a means to learn about the
biology and ecology of vertebrates. Ben chose to study escape tactics of lizards in the desert for
his final project, which led him to a variety of locations within the Mojave National Preserve. He
collected data on nine species of lizards in five different habitats, including sand dunes and lava
fields, for a total of 174 individual observations. Though the observational nature of his research
doesn’t allow for conclusive evidence about escape tactics, his observations corroborated many
of the documented ecological principles already established, such as faster lizards are often
found further from places of safety (from predators).
Dr. Chris Lortie, an integrative ecologist in the Biology Department at York University
(Toronto, Canada) has supported three students doing research out of the Center. Two of these
students, Ally Ruttan and Amanda Liczner, are graduating seniors working on Honours Theses
in conjunction with Ph.D. student Alex Filazzola; all are studying indirect and direct effects of
13
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nurse-plants in desert ecosystems. This year Ally and Amanda completed their projects by
submitting thesis papers, whereas Alex is aiming to complete his dissertation by 2017. Ally’s
thesis, titled “Basal plant facilitation extends to insect community structure and diversity in the
Mojave Desert, California”, was conducted at the Kelso Dunes on the sand hummocks
dominated by creosote bush (Larrea tridentata, Figure 16). The focus for this project was to test
the hypothesis that nurse-plant effects are not limited to other plants, but rather these effects can
extend to other trophic levels such as the insect community. The results of their study support a
positive relationship between nurse-plant microsites and insect abundance, richness, evenness,
diversity, and composition. In addition, they found certain insect families (Sphecidae,
Formicidae, Bradynobaenidae, and Lauxaniidae) to be more closely associated with the shrub
islands (nurse-plants), versus Scarabaeidae was associated with open sites. Interestingly, they
used several iPod Touch devices to record insect activity at the microsites (Figure 16); each unit
was encased in a protective hood and allowed to run constantly for 2-hr intervals during the day.
A

B

Figure 16. A) Study site for Alex Filazzola, Amanda Liczner, and Ally Ruttan, at the Kelso Dunes in
the Mojave National Preserve; they recorded insect activity for 2-hour intervals in open versus nurseplant microsites using an iPod Touch (shown in picture). B) Ally Ruttan sweeping for insects. Photos
by Ally Ruttan and Amanda Liczner, respectively.

Amanda Liczner was also studying nurse-plant effects at the same location in the Kelso Dunes,
but her project was focused on plant-plant interactions. In her thesis, titled “A desert nurse plant
(Larrea tridentata) facilitates the germination and seed characteristics of winter annuals in
California,” she presents data supporting the hypothesis that (L. tridentata) nurse-plant effects on
seed mass, viability, and germination rates are species specific. Only two of the four annual
species tested in her reciprocal germination microclimate growth chamber experiment showed
significant differences in seed biology (Chaenactis fremontii and Malacothrix glabrata, but not
Aliciella leptomeria and Eriophyllum wallacei). Further, the results from her study do not
support the hypothesis that nurse-plants are influencing local adaptation, but rather influencing
adaptative germination. We will undoubtedly learn more about these results as they continue to
run experiments on the direct and indirect effects of nurse-plants on annual plant and seedbank
dynamics.
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Daniela Klein, a doctoral student at University of Mainz (Germany), along with undergraduate
Philipp Hühn and their advisor Dr. Regine Claßen-Bockhoff, are interested in pollinatordriven evolution of floral traits in Salvia subgenus Audibertia. This group of plants provides a
unique model system to study the functional significance of the staminal lever mechanism, a
morphological trait that has evolved with bee pollination. Most Salvia species are bee-pollinated
and therefore have a functional lever mechanism, however, of the 19 species in the Audibertia
subgenus, only one taxon (Salvia columbariae) has this trait. In order to learn more about this
unique group of Salvia species, Klein, Hühn, and Claßen-Bockhoff arrived at the Center in
March of 2014 to conduct pollinator observations in the field, collect morphometric
measurements on Salvia flowers, and perform pollen transfer experiments in the field (Figure
17). At the Center, they worked on three species: Salvia columbariae, S. mohavensis, and S.
dorrii, however they were also studying species such S. funerea and S. apiana in nearby
mountain ranges. Their research objective is to elucidate the mutual adaptations between flowers
and pollinators and to understand the evolutionary significance of the staminal lever mechanism.
Daniela will be continuing her dissertation work over the next few years, however, Philipp has
completed his diploma thesis, titled “Salvia apiana - a carpenter bee blossom? Pollination
ecological studies in southern California.” With any luck we will see him again as a Ph.D.
student.

A

B

Figure 17. A) Flower of Salvia mohavensis pinned for morphometric measurements at the Allanson Center
laboratory. B) Daniela Klein collecting data for her controlled pollination experiment. Photos by Daniela Klein
and Philipp Hühn, respectively.
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Facilities and Grounds Improvements
Our main teaching facility, the
Kenneth Norris Teaching cabin
received quite a bit of attention this
year. Our maintenance staff
worked hard to sand and paint the
outside of the entire cabin,
including the trim. They also
painted the kitchen, large
bunkroom, and the outhouse.
Perhaps the most significant
upgrade, however, was the new
metal roof completed in June 2014
(Figure 18). The old tiled roof had
long been failing and was beyond
repair. Luckily, the Center was
provided one-time funding from the
Figure 18. Norris Camp cabin with a new coat of paint and a new
UCOP Critical Needs fund,
metal roof. Photo by T. La Doux.
allowing for a complete overhaul.
The new roofing is made of 24gauge galvanized steel, standard corrugation finished in the “desert beige” paint. Other
improvements included removing the three-legged wood stove, repairing the hanging windows,
and retiling the kitchen floor.
Every so often the accumulation of minor hazardous wastes such as old paint and stain, motor
oil, and other random lab supplies requires a special trip by Environmental Health & Safety
(EH&S) from campus. This year, with the help of EH&S staff, we removed nearly 900 pounds
(largely due to two very old generators) of hazardous materials from the reserve in November of
2013 (Figure 19). In addition, we conducted the annual fire safety inspection, which involves
checking each facility for appropriate smoke and carbon monoxide alarms, as well as replacing
all 35 fire extinguishers with newly serviced
ones. Finally, this marks the first year the Center
submitted a Hazardous Materials Business Plan
(HMBP) to the county of San Bernardino. In
1994, California amended the California Health
and Safety Code (SB 1082) to create Certified
Unified Program Agencies (CUPAs), which are
local agencies certified by the Secretary of the
California Environmental Protection Agency
(Cal/EPA), to consolidate, coordinate, and make
consistent the administrative requirements,
permits, inspections, and enforcement activities
of six environmental and emergency response
Figure 19. Nine hundred pounds of junk hauled
programs in California. The six programs
away by Environmental Health & Safety. Photo
administered by CUPA’s are: Hazardous
by T. La Doux.
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Materials Business Plan/Emergency Response Plan, Hazardous Waste/Tiered Permitting,
Underground Storage Tanks, Aboveground Storage Tanks (SPCC only), California Accidental
Release Program and the Uniform Fire Code Hazardous Materials Management Plan. Due to the
amount of propane and gasoline we store on site, we are required to have a CUPA permit, to be
renewed each year under the Hazardous Materials Business Plan/Emergency Response Plan
Program.
The Staples cabin received an upgrade
to the photovoltaic (PV) system this
year with the addition of 12 new Trina
250 watt solar modules, bringing the
system up to 360 volts (Figure 20). In
addition, the battery bank was
completely replaced with 24 Trojan
T105 RE lead-acid batteries, as well as
new cables and a new Outback MX-60
charge controller. Due to these
improvements, for the first time the
Staples Cabin has an electric
refrigerator. A new RF-12 Sunfrost
110-volt unit was purchased using OneFigure 20. Twelve new solar panels were installed at the
time Critical Needs funding, offered
Staples Cabin. Photo by T. La Doux.
from UCOP NRS. Replacing the
propane refrigerator at this facility was
the final step in bringing the house into the 21st Century; an essential appliance to improve the
health and safety of its occupants, as keeping meat and dairy products cold during the hottest
months of the year was not possible with a propane refrigerator.
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Public Service
We are pleased to announce a new collaboration between the National Park Service (NPS) and
the Center starting this year. We joined forces to publish an annual edition of the Mojave
National Preserve’s Science Newsletter (http://www.nps.gov/moja/learn/science-newsletter.htm).
In 1994, when the Mojave National Preserve (MNP) was designated as a NPS unit, one of the
founding principles was “to retain and enhance
opportunities for scientific research in undisturbed
ecosystems”. These guidelines are obviously aligned
with the mission of the Natural Reserve System and
the Center, which has been facilitating research in the
region for more than 35 years. It is estimated that over
70% of the research occurring on MNP lands is
associated with the Center. The newsletter represents
the perfect vessel to highlight research affiliated with
the Sweeney Granite Mountains Desert Research
Center and more importantly, presents an opportunity
to disseminate results from significant research being
done in the region to local land managers, the
academic community, and the general public. This
Special Edition (Figure 21) contained articles about
fringe-toed lizards, nematodes, parasitic wasps, new
plant species, and the migration of catclaw acacia
(Acacia greggii). In addition, Center staff authored an
overview of the mission and accomplishments of the
Figure 21. Front cover of the May 2014
Center, as well as highlighted 10 recent research
Issue of the Science Newsletter, a
projects facilitated by the Center. Future Issues of the
collaborative effort between the Center
Science Newsletter will continue to be a collaborative
and Mojave National Preserve.
effort, showcasing research affiliated with the Center.
The Sierra Club California/Nevada Desert Committee held their fall meeting at the GMDRC on
November 7-9, 2013. Over 40 people gathered at the Center for lively discussions on such
things as solar and wind development in the desert, water use policy in Nevada, Wilderness
proposals, and Off-Highway Vehicle use on BLM lands. Tasha La Doux, Assistant Director of
the Center, presented a talk on the Flora of Joshua Tree National Park at their Saturday evening
potluck.
In April 2014 we were visited by Chris Giorni, of Tree Frog Treks, and a small group of students
participating in a project led by Simon Meyer (Figure 22). Simon was a senior at Drew High
School last year in San Francisco and chose to lead a group of middle school students to the
desert as part of his senior project, titled “Desert Trek 2014.” The focus of his project was to
develop and lead a group of young students into the desert for an experiential science-based
learning opportunity. To achieve this, Simon, in collaboration with Chris Giorni, developed
lesson plans covering various aspects of desert ecology, as well as scheduled meetings with local
experts, field trips to various habitats (e.g. lava tubes and sand dunes), and a visit to the
Center. While in Granite Cove, we noosed lizards, toured the rock art, and walked the Robert M.
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Norris Interpretive trail with the young scientists. Simon was also
required to submit an essay to complete his project, it was titled “The
Benefits of Experiential Learning in Science Education." In his
essay Simon eloquently captures the value of outdoor classrooms and
makes a strong argument for why experiential learning is so critical
for a strong education, especially for science and math. He certainly
captured the heart of the UC Natural Reserve System’s very mission.
Award-winning filmmakers David Vassar and Sally Kaplan of
Backcountry Pictures (www.backcountrypictures.com) have taken on
the challenge of producing a documentary of the desert that will
inspire the general public. The film is meant to inform the nation
Figure 22. Simon Meyer
about the incredible natural history, biological diversity, and
introduces a horned lizard
magnificent beauty of the southwestern deserts. But ultimately, the
(Phrynosoma platyrhinos) to
hope is to inspire people to defend our deserts from the burgeoning
a group of students while
visiting the Mojave National industrial-scale alternative energy development that is quickly
Preserve for his senior
destroying the last remaining wild spaces in the country. Desert
project (look closely at his
Protective Council funded the company to develop the film last year,
hat!). Photo by T. Iwane.
after which they visited the Center to spend some time in the desert
filming and discussing ideas for their manuscript. After compiling
their first draft, Vassar and Kaplan asked Jim André and Bruce Pavlik to serve as science editors
on the manuscript. They are now actively seeking funding to get the film into its final phase and
prepare it for national broadcasting on television. The filmmakers have a strong track record for
successful nature and education documentaries, such as California Forever – the History and
Future of California State Parks (http://cal4ever.com), so we are hopeful that this one will
achieve similar success.
This year we updated the booklet for the
Robert M. Norris Interpretive Trail,
originally written by Jason Sexton in 2003
as part of the 25th Anniversary celebration
for the Sweeney Granite Mountains Desert
Research Center (GMDRC). For a number
of reasons, not least of which was the fact
that we had run out of the hard copies, a
new version of the booklet needed to be
printed this year. Assistant Director, Tasha
La Doux, took the opportunity to rework
some of the entries, add a few new ones
(e.g. Tarantula Hawks and Snakes), and
pursued additional line drawings before
sending the second version to the printer.
Luckily, Joseph Sharkey provided a Golden
Eagle and Scott’s Oriole illustration; Julie
Himes provided a drawing of a Tarantula
Hawk (Figure 23) and a Tent caterpillar;

Figure 23. Researcher Keith Gaddis commissioned this
watercolor rendition of a Tarantula Hawk Wasp while he
was working on his PhD at the Center. Artist Julie
Himes (www.juliehimes.com) was generous enough to
let us publish it in our latest edition of the Robert M.
Norris Interpretive Trail Guide.
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and Patricia Hansen provided a number of Bighorn Sheep drawings. We are grateful to these
artists for donating their work to improve our guide. The Trail still has twenty-four stops with
lots of interesting natural history lessons for visitors to read while enjoying a short walk in
Granite Cove.
Donations, Volunteers, and Personnel
This year, through a serendipitous meeting, we were
reunited with Sheridan (Dan) Warrick (Figure 24), one of
the original authors on the Granite Mountains Resource
Survey. This report was completed in 1979 by a group of
UC Santa Cruz students working under Dr. Kenneth
Norris. It includes comprehensive studies of the mountain
range under the following categories: geology, botany,
archeology, cultural history, birds, herpetofauna, and
mammals. This report has served as our foundational
natural history piece since our inception, and yet the
reserve only owned one (very beaten) copy of it. When
UCLA researcher Deborah Bird came to the Center for a
weeklong visit, we had no idea that she would bring such
tremendous luck to us. As it turns out, she and Dan
Warrick are good friends and she thought that he would be
interested in visiting the Center again after such a long
absence (he had not been here since the early 80’s!).
Figure 24. Sheridan Warrick standing
in front of the Bunny Club on his return
Through a series of emails and phone calls, Dan decided
visit to the Granite Mountains in April
to visit the Center in April 2014. More importantly, he
2014. Photo by K. Warrick.
decided to send us two new copies of the Resource
Survey, as well as sacrifice one of his in order to produce
an electronic version. Dan volunteered many hours and paid for all costs associated with
creating PDF versions of the entire report. We now have each chapter, plus appendices available
for download on the Publications page from our website (http://granite.ucnrs.net).
In addition, New Day Solar donated all their labor for installation of the new photovoltaic panels
and battery bank at the Staples cabin. Owners Scott and Mary Carlson have been long time
supporters of the Center and have donated many hours and equipment over the years to outfit the
Center with appropriate photovoltaic power.
Other volunteers this year included the Norris family, the Cohen family, Mari Stewart, Ron
Kelley, and Gilene Young. All of whom helped the reserve in various ways, including
herbarium curation, insect collection curation, and reserve maintenance. Finally, the EAGLE
club from Mt SAC was back again in May 2014. Led by faculty member Karyn Kakiba-Russell,
the group enjoyed a weekend of camping in the Granite Mountains and offered their assistance to
the Center for another year of monitoring on the Yucca schidigera long-term phenology project.
Karyn also provided the Center with a generous donation of $500. We feel lucky to have so
many friends to help us in so many ways.
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PART 2. RESERVE USERS' AFFILIATIONS
Campus:
Riverside
Reserve:
Sweeney Granite Mountains Desert Research Center
Prepared by: Tasha La Doux
1. University of California campuses (please check as appropriate):
Berkeley
Merced
Davis
Riverside
Irvine
San Diego
Los Angeles
San Francisco
2. California State University System (please check as appropriate):
CSU Bakersfield
CSU Long Beach
CSU Channel Islands
CSU Los Angeles
CSU Chico
California Maritime
CSU Dominguez Hill
CSU Monterey Bay
CSU East Bay
CSU Northridge
CSU Fresno
Cal Poly Pomona
CSU Fullerton
CSU Sacramento
Humboldt State
CSU San Bernardino

Santa Barbara
Santa Cruz
Scripps Inst. Ocean.
UCOP
San Diego State
San Francisco State
San Jose State
Cal Poly San Luis Obispo
CSU San Marcos
Sonoma State
CSU Stanislaus

3. California Community College System (please list campuses as appropriate):
Cabrillo Community College
Mt. San Antonio College
College of the Desert
4. Other colleges/universities in California:
California Institute of Technology
Stanford University
Claremont Graduate University
5. Other colleges/universities outside California:
Eastern Oregon University
Fordham University
John Carroll University
Oregon State University
University of Nevada, Reno
University of Massachusetts
6. Colleges and universities outside the United States:
Johannes Gutenberg-Universität Mainz, Germany
University of Edinburgh
York University
7. K-12 system (please list schools as appropriate):
Drew High School

A-2

SGMDRC Annual Report FY2014

8. Federal/state/local governmental agencies:
California Wildlife Conservation Board
National Aeronautics and Space Administration, Ames Research Center
National Resources Conservation Service
San Bernardino County Fire Department
US Department of Interior, Bureau of Land Management, CA Desert District
US Department of Interior, Bureau of Land Management, Resource Advisory Council
US Department of Interior, National Park Service, Joshua Tree National Park
US Department of Interior, National Park Service, Mojave National Preserve
US Geological Survey Pasadena Field Office
US Geological Survey Western Region Earthquake Hazards Team
US Fish & Wildlife Service
Western Regional Climate Center
9. Non-governmental organizations (NGOs)/non-profits:
American Bird Conservancy
Boulevard Planning Group
California Environmental Law Project
California Integrated Seismic Network
California Native Plant Society (CNPS)
Center for Biological Diversity
Chicago Botanic Garden
Desert Protective Council
Desert Research Institute, Las Vegas, NV
Desert Research Institute, Reno, NV
Desert Survivors
EarthScope
Friends of Juniper Flats
Friends of the Nevada Wilderness
Friends of the Panamints
Friends of Searchlight Desert Mountains
High Desert Mythological RoundTable
J. Craig Venter Institute
Joseph Campbell Foundation
Mojave Desert Land Trust
Morongo Basin Conservation Association
Protect Our Communities Foundation
Rancho Santa Ana Botanic Garden (RSABG)
Sierra Club
Solar Done Right
Southern California Seismic Network
Tourism Economics Commission
Wilderness Coalition
University NAVSTAR Consortium (UNAVCO)
10. For-profit/business groups:
Backcountry Pictures
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Clean Harbors
GEOVision
New Day Solar
Synthetic Genomics, Inc.
Tree Frog Treks
11. Volunteers:
Karyn Kakiba-Russell
Mt. San Antonio College EAGLES club
Joe Sharkey
Cohen family
Norris family
Gilene Young
Ron Kelley
Mari Stewart
Patricia Knight
Julie Himes
Dan and Karen Warrick
12. Other:
Norris family and friends
Wimmer/Toulson family
Walter Wisura
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PART 3. USE BY INSTRUCTIONAL GROUPS
Campus:
Riverside
Reserve:
Sweeney Granite Mountains Desert Research Center
Prepared by: Tasha La Doux
Total: 13 courses
Course Title

Institution

HNPG15, Honors Seminar: Using
UC Riverside (Biology)
Senses to Understand Nature
UC San Diego (Scripps
SIO 104, Paleobiology
Institution of Oceanography)
BIO 143, Herpetology (Climate UC Santa Cruz (Ecology and
Change module)
Evolutionary Biology)
Ecology & Conservation in
UC Santa Cruz (Ecology and
Practice Supercourse, BIOE 151
Evolutionary Biology)
& ENVS 109
ENVS 107a-c, Natural History UC Santa Cruz
Field Quarter
(Environmental Studies)
Art 134, Special Topics in
UC Santa Cruz (Visual Art
Photography
Department)
California Polytechnic State
ZOO 429/429L, Herpetology
University Pomona
(Biological Sciences)
San Francisco State
BIO 514/814, Plant Taxonomy
University (Biology)
BIOL 15, Natural History of the Cabrillo Community College
Desert
(Biology)
BIOL 454L/554L, Desert Field John Carroll University
Biology
(Biology)
BIOL 446/646, Desert Montane University of Nevada, Reno
Ecosystems
(Biology)
University of British
BIOL 409, Field Ecology
Columbia (Zoology)
*Desert Ecology

Tree Frog Treks

*Not college/university courses
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Instructor’s Name
Kimberly Hammond
Richard D. Norris
Barry Sinervo
Don A. Croll & Gage Dayton
Eric Engles & Chris Lay
Jack J. Chapman & Norman
Locks
A. Kristopher Lappin
J.R. Blair
John Carothers
Rebecca Drenovsky
Stephen B. Vander Wall
Gregory Crutsinger
Chris Giorni

SGMDRC Annual Report FY2014

FY 2013-14 NRS Annual Report
NEW RESEARCH
Campus:
Reserve:
Prepared by:

UC Riverside
Sweeney Granite Mountains Desert Research Center
Tasha La Doux

New Projects (12):
Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Determining spread and consequences of respiratory disease in desert bighorn sheep
Clinton Epps, Anna Jolles, Ben Gonzales
Oregon State University, California Department of Fish and Wildlife
National Park Service
Faculty Research. In response to an outbreak of pneumonia in desert bighorn sheep
(Ovis canadensis nelsoni) in 2013, this team of scientists is trying to learn more about the
disease and assess the severity of the situation. The researchers will use both genetic data
and telemetry to monitor animal movement, examine connectivity between ranges, and
assess the risk of spread. They will use camera trap data and visual observations to learn
more about demographic changes associated with disease outbreak, and will investigate
other factors that may be influencing survival and reproduction. RNA, DNA, and
immune function testing thus far has revealed that at least one pathogen known to cause
pneumonia in bighorn sheep, Mycoplasma ovipneumoniae, has spread throughout all
nine populations sampled.

Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Digital Narratives
Norman Locks
UC Santa Cruz
none
Faculty Research. For Norman Locks, Professor of Photography in the UC Santa Cruz
Visual Art Department, the Mojave Desert figures strongly in his recent research, which
concentrates on the relationship between humans and nature. Locks constructs what he
calls “Digital Narratives,” perhaps as photographic representations of environmental and
social issues he encounters while contemplating the complexity of the landscape. These
photographs, according to Locks, “…are by nature autobiographical – a first person look
at being human in the world.” He gathers the photos with his point and shoot camera,
reconstructs them into panoramic landscapes in a way that reveals the subtle stories
nature hides, as well as the history that humans leave on the environment.

The ecology of a complex antipredator trait: tail autotomy in the common side-blotched
lizard Uta stansburiana
Researcher(s): Chi-Yun Kuo and Duncan Irschcik
Affiliation(s): University of Massachusetts
Funding:
The Human Frontiers Science Program
Description: Ph.D. Dissertation. The occurrence of tail autotomy varies greatly among lizard
populations. Previous research mainly interpreted this variation as an ecological index
for predation intensity, without considering whether this variation reflects the facility of
autotomy at organismal level. Only very recently have biologists begun to test whether
the facility of autotomy varies in different predation environments. Given that autotomy
involves a decision making process, an individual can have a higher facility of autotomy
because of a lower threshold stimulus for autotomy. Although individuals from high
Project Title:

A-6

SGMDRC Annual Report FY2014

predation environments do have lower threshold stimulus for autotomy in a few cases,
whether this is the norm in lizards is still unclear. In this study, Kuo is testing whether
lizards from high predation environments have a lower threshold stimulus for tail
autotomy compared to lizards from low predation populations.
An Anthropology of Energy, Ecology, and Competing Cosmologies of Land-Use in the
Mojave Desert
Researcher(s): Michael Vine
Affiliation(s): University of Cambridge
Funding:
Economic and Social Research Council, UK
Description: Ph.D. Dissertation. In this study, Vine proposes to investigate renewable energy
development in the Mojave Desert as a flashpoint for moral calculation and competing
cosmologies of land-use in the Mojave Desert. His analysis will address how
conservation efforts for threatened or endangered species in the face of existing and
proposed large-scale solar energy projects have brought scientists, activists, local
communities, and state and federal governments into moments of uneasy alliance and
outright antagonism. He is interested in observing how certain entities (for example, the
desert tortoise, the desert itself, the climate, the planet) come to matter as things of care,
concern, and contestation, and how the idea and objects of endangerment are
reconfiguring socio-ecological relationships, practices, and places across multiple scales
of sentiment and social life both in the Mojave Desert and beyond.
Project Title:

Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Systematics and Behavior of the Ant Parasitic Genus Orasema
Judith Herreid and John Heraty
UC Riverside
National Science Foundation
Ph.D. Dissertation. The family Eucharitidae is composed strictly of ant parasitoids. The
genus Orasema is found with Eucharitidae and exhibits fascinating biological and
ecological traits. Female Orasema place a single egg into ovipostion punctures made in
plant tissue away from the ant. Mobile first-instar larvae (planidia) emerge and must then
gain access to the ant brood through various specialized behaviors. These possible
behaviors include using other insects as intermediate hosts, phoretically attaching
directly to the ant, being directly picked up by ants or by being in close association to
extra floral nectaries that the ants use as food. This research will focus on the different
behaviors used to gain access to their ant hosts, along with an examination of host plant
and ant choice selectivity to help improve the understanding of this unique genus in both
an ecological and phylogenetic context.

Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Pollinator-driven evolution of floral traits in Salvia subgenus Audibertia
Daniela Klein, Regine Classen-Bockhoff
University of Mainz (Germany)
Deutsche Forschungsfoerdernde Gesellschaft
Ph.D. Dissertation. The focus for this research is studying pollinator-driven evolution of
floral traits in Salvia subgenus Audibertia. This group of plants provides a unique model
system to study the functional significance of the staminal lever mechanism, a
morphological trait that has evolved with bee pollination. Most Salvia species are beepollinated and therefore have a functional lever mechanism, however, of the 19 species
in the Audibertia subgenus, only one taxon (Salvia columbariae) has this trait. The
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research objective is to elucidate the mutual adaptations between flowers and pollinators
and to understand the evolutionary significance of the staminal lever mechanism.
Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Western Renewable Energy Project
Lauren Anderson and Brent Steel
Oregon State University
unknown
Master’s thesis. This research focuses on renewable energy siting issues in four western
states: Washington, Oregon, Idaho, and California. Lauren is particularly interested in
wind energy facilities and is using Riverside County as a case study in her research.

Salvia apiana - a carpenter bee blossom? Pollination ecological studies in southern
California
Researcher(s): Philipp Hühn and Regine Classen-Bockhoff
Affiliation(s): University of Mainz (Germany)
Funding:
Deutsche Forschungsfoerdernde Gesellschaft
Description: Diploma thesis. Philipp is studying pollinator-driven evolution of floral traits in Salvia
apiana. This research is a component of the research being conducted by Daniela Klein
and Regine Classen-Bockhoff, discussed above.
Project Title:

Project Title:

Basal plant facilitation extends to insect community structure and diversity in the Mojave
Desert, California
Researcher(s): Ally Ruttan, Alex Filazzola, and Chris Lortie
Affiliation(s): York University
Funding:
none
Description: Senior thesis. The focus for this project was to test the hypothesis that nurse-plant
effects are not limited to other plants, but rather these effects can extend to other trophic
levels such as the insect community. The results of their study, conducted at the Kelso
Dunes on the sand hummocks dominated by creosote bush (Larrea tridentata), support a
positive relationship between nurse-plant microsites and insect abundance, richness,
evenness, diversity, and composition. In addition, they found certain insect families
(Sphecidae, Formicidae, Bradynobaenidae, and Lauxaniidae) to be more closely
associated with the shrub islands (nurse-plants), versus Scarabaeidae was associated with
open sites.
Project Title:

A desert nurse plant (Larrea tridentata) facilitates the germination and seed
characteristics of winter annuals in California
Researcher(s): Amanda Liczner, Alex Filazzola, and Chris Lortie
Affiliation(s): York University
Funding:
none
Description: Senior thesis. This project focused on plant-plant interactions in relationship to nurseplant effects at the Kelso Dunes. In her thesis, she presents data supporting the
hypothesis that (L. tridentata) nurse-plant effects on seed mass, viability, and
germination rates are species specific. Only two of the four (Chaenactis fremontii and
Malacothrix glabrata, but not Aliciella leptomeria and Eriophyllum wallacei) annual
species tested in her reciprocal germination microclimate growth chamber experiment
showed significant differences in seed biology. Further, the results from her study do not
support the hypothesis that nurse-plants are influencing local adaptation, but rather
influencing adaptative germination.
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Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Escape Tactics of Lizards In response to Perceived Predator Threat
Ben Kligman
UC Berkeley
none
Senior Thesis. Ben chose to study escape tactics of lizards in the desert for his final
project, which led him to a variety of locations within the Mojave National Preserve. He
collected data on nine species of lizards in five different habitats, including sand dunes
and lava fields, for a total of 174 individual observations. Though the observational
nature of his research doesn’t allow for conclusive evidence about escape tactics, his
observations corroborated many of the documented ecological principles already
established, such as faster lizards are often found further from places of safety (from
predators).

Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Flora of San Bernardino County Desert Region
James André
UC NRS Sweeney Granite Mountains Desert Research Center
none
Career Research. This is a floristic effort for the desert regions of the largest county in
the contiguous US, over 95% of which will be included in the boundary of this Flora. At
20,060 sq. mi., San Bernardino County encompasses more than 35 Wilderness areas, a
multitude of habitats, and an incredibly rich vascular flora. André’s book, to be
published by F.M. Roberts Publications, will provide an annotated list of all species
known to occur in the county, as well as floristic analyses, habitat descriptions, rare plant
profiles, and selected color photographs.
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J. T. Columbus. 2013. Evolution of leaf anatomy and photosythetic pathways in
Portulaceae. American Journal of Botany 100:2388-2402.
Sheth, S. N. 2014. Determinants of geographic distribution in western North American
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