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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, 2014, through June 30th, 2015, 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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fiscal year, July 1st, 2014, through June 30th, 2015, 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).
News, Events, & Celebrations
Special Events
The UC Natural Reserve System hit a major milestone this year as we celebrated our 50th
anniversary. There were more than a dozen events scattered across the state to highlight the
many successes of the NRS, which now consists of 39 reserves and over 756,000 acres of
undisturbed habitat throughout the state of California. The Center participated in two events
during the year by displaying a poster (Figure 1) and various Center-sponsored publications.
One of these events was in collaboration with Mojave National Preserve (MNP) as we celebrated
the 20th anniversary of the California Desert Protection Act (CDPA), the very legislation that
created MNP in 1994, as well as provided additional protection to places such as Death Valley
National Park, Joshua Tree National Park, and 69 new Wilderness areas. The CDPA realized
many milestone achievements for the CA deserts, but it was also significant for the Center, as it
recognized the 9,000-acre Granite Mountains Reserve and mandated that it continue to be
managed and protected for the purposes of research and education in accordance with the charter
of the UCNRS. In addition to hosting a booth at the 20th CDPA Anniversary event, which was
held at the Kelso Depot, we had our poster on display at the Natural Reserve System Fair held in
Oakland on August 11th, 2015. In March, Peggy Fiedler, Kathleen Wong, and Lobsang Wangdu
visited the Granite Mountains in search of unique footage for their 50th Anniversary film
highlighting the various reserves. In addition to some great landscape and wildflower photos
(Figure 2), Lobsang set up a time-lapse photo shoot (every 5 seconds, 7-9 am) on a robust
specimen of Opuntia basillaris (beavertail cactus). He captured several flowers opening and
closing, including two buds opening for the first time (see the video here:
https://goo.gl/photos/DGFtMMJ6FwpxUQTy8).
Another reason to celebrate this year was realized when the Center herbarium (GMDRC) became
a participating member in the Consortia of California Herbaria (CCH), an online database
managed by University of California Berkeley. Not only was this a major milestone for the
Center, but also when the 7,000+ GMDRC records were added to this virtual library of plant
specimens, it sent the CCH over 2 million records. The information available through this online
database, which is free and available to the public, changes the landscape of botanical research
by making all the data associated with these specimens quickly and easily available. Plant
specimens usually include basic information such as locality, habitat, elevation, date of
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collection, and associated species at that location; therefore providing a source of data to
establish such things as flowering time, geographic distribution, and elevation ranges for the
species. Furthermore, the specimens that are displayed on the CCH are coming from 35
institutions, covering the entire state, and include vouchers as old as 1801, thus providing for a
means to study plant communities or species over time and space, for example shifts in
distribution or phenology. The contribution made by the Center is significant for many reasons,
but in particular because it represents one of the largest and most comprehensive floristic
collections of the CA deserts - largely due to the efforts of Jim André, Director of the Center
(Figure 3). As stated by Staci Markos, Assistant Director for Development & Outreach for the
Jepson Herbarium, during an interview with the Natural Reserve System,
“Jim [André] has been very active filling in floristic black holes. If we
didn’t have his collections, there would be a part of California we wouldn’t
know anything about. His collecting is at the heart of floristic work in
California and what we believe is a core function of herbaria.”
The Center’s herbarium holds nearly 10,000 specimens from the eastern Sierra Nevada, Mojave,
Great Basin, and Sonoran Desert bioregions, with the primary focus being the eastern Mojave
Desert of California. Learn more here: http://www.ucnrs.org/digital-california-plant-portal-hits2-million-specimens.html.
Noteworthy visits and Celebrations of Life
Early in November we were lucky enough to host UC Riverside Chancellor Kim Wilcox and his
wife Diane Del Buono at the Center. We provided them a tour of the reserve, discussed a myriad
of issues with them, and enjoyed their company in Granite Cove for the weekend. We hope they
will venture to join us again soon.
In September 2014 we lost the last of the co-founders for the UC Natural Reserve System (NRS),
Wilbur (Bill) W. Mayhew (Figure 4). Professor Mayhew, along with Mildred Mathias and
Kenneth Norris, possessed the incredible foresight and enthusiasm necessary to convince the UC
Regents to form the Natural Land and Water Reserve System (as the NRS was then known) in
1965. These professors were true visionaries and leaders in the protection of California’s unique
ecosystems. In the face of high real estate values and the burgeoning urbanization of natural
areas, they actively pursued acquisition of important natural areas throughout the state for the
sole purpose of preserving lands for teaching and research. In particular, Bill Mayhew was
responsible for acquiring 16 reserves, served as faculty manager for Boyd Deep Canyon for over
25 years, and was the Campus Director for all UC Riverside NRS reserves (including the Center)
for 36 years. Bill Mayhew was also a founding faculty member at UC Riverside in the
Department of Zoology. Over the course of his career he touched the lives of literally
thousands of students, brought nature to their finger tips, and instilled a sense of appreciation for
the natural world. In fact, he started bringing his Terrestrial Vertebrates class to the Granite
Mountains as early as the 1950’s, and this class is considered the longest standing class to use
this reserve (it has since been taught by Marlene Zuk, John Rotenberry, and now Christopher
Clark). Mayhew was apparently a stalwart field biologist, full of natural history facts and lifechanging opportunities for young minds. He was also known for his uncanny, yet noteworthy,
sayings while in the field, familiarly called “Mayhewisms.” A few (culled from thousands) of
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our favorites are listed here:
“Noose ’em and goose ’em!” (i.e. catching lizards and taking rectal temperatures)
“Here I am dingledorkin’ around.”
“We’re beatin’ the hell out of nature, but remember that nature bats last.”
“Optimists believe that we’re living in the best possible world. Pessimists fear this is so.”
“We’re off like a herd of turtles!”
“Big as life and twice as natural.”
“Nothin’s stoppin’ you but fear and good sense.”
“Some of us have it, some have to send off for it.”
“Excuse me while I do some osmo-regulating.”
“Be prepared to have your teeth sharpened!” (in reference to blowing sand)
“I have a hitch in my get-along.”
“That’il larn ya, darn ya!”
“Ain’t Nature wunnerful”
“That’s a catastrostrope!” (i.e. calamity)
“Crazy as a coot.”
“How are you? I’m finer than frog hair.”
“I told him how the rabbit ate the carrot!” (i.e. told him off)
“You are just in time to be too late.”
“I have never before seen so many things I can do without.”
Bill Mayhew will always hold a very special place in the heart of the NRS, but in particular we
are grateful for the significant role he played, along with Bob and Ken Norris, in the
development of the Granite Mountains Reserve, as it was named in 1978. His contributions to
the preservation and appreciation of California’s incredible ecological diversity are remarkable
and will never be forgotten. To learn more about Wilbur Mayhew, an oral history interview is
available online (http://www.ucrhistory.ucr.edu/mayhew.htm); in addition you can read a tribute
to his life on the UC NRS website (http://www.ucnrs.org/wilbur-bill-mayhew-1920-2014.html).
Newsworthy Notes
Voice of America interviewed Heather-Rose Kates (Figure 5), a graduate student in the
Laboratory of Molecular Systematics & Evolutionary Genetics at the Florida Museum of Natural
History, in February of 2015 (http://www.voanews.com/a/2649552.html). Heather was staying
at the Center while searching for Cucurbita palmata, a native member of the Gourd family
(Cucurbitaceae) that grows in sandy washes and bajadas throughout southern CA, into Arizona,
and Mexico. Heather is participating in a larger effort to identify new sources of disease
resistance, drought tolerance, and herbicide resistance for domesticated squash and is therefore
interested in obtaining the full genetic diversity of wild Cucurbita species. There are 14 native
Cucurbita species in North and South America, one third of which have populations in the
United States. In addition to specific concerns regarding domestication traits and species
conservation, this research will contribute to a greater understanding of the domestication history
of squash. Interestingly, it is thought that the domesticated squash C. pepo subsp. ovifera, along
with sunflower, represent the only two widely cultivated plants originally domesticated in what
is now the United States.
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Figure 1. Sweeney Granite Mountains Desert Research Center poster displayed at: 1) the 20th anniversary celebration of the
California Desert Protection Act held at the Kelso Depot and 2) the 50th Anniversary of UC NRS event held in Oakland, CA.

SGMDRC Annual Report FY2015

Figure 2. Photo of the Granite Mountains taken from the front gate. Photo by Lobsang
Wangdu, April 2015.

Figure 3. Jim André (left photo) has collected >45,000 plant specimens throughout western
North America, many of which represent range extensions or even newly described species to
science. The GMDRC herbarium has made a substantial contribution to the botanical
knowledge of the CA desert regions, as witnessed by the map of California (right photo)
showing locations (red triangles) of >7000 CA specimens housed at the GMDRC herbarium.
6
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Figure 4. Wilbur Mayhew (1920-2014) was a professor in the Department of
Zoology at UC Riverside between 1954-1989 (left photo). Dr. Mayhew was adamant
about getting students into the natural world (right photo) and was instrumental in
getting the UC Natural Reserve System approved by the UC Regents in 1965.

Figure 5. Heather RoseKates, Ph.D. candidate
from University of
Florida, appeared on
Voice of America while
staying at the Center.
During the interview she
took journalist Steve
Baragona into the field to
talk about her research on
Cucurbita palmata.
Kates described the value
of collecting wild
relatives of cultivated
crops, such as pumpkins
and squash, with the
Granite Mountains in the
background (top photo),
then demonstrated how to
process the material back
at the Allanson Center
facilities (bottom photo).
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Education Programs
This year we hosted 17 educational classes, representing 353 students and 1351 User-Days. All
but two of the 17 classes were from universities or colleges. Four classes were from Universities
or Colleges outside of California: Washington, Nevada, Vermont, and Connecticut. There were
nine UC classes representing five campuses: Davis, Riverside, San Diego, Santa Barbara, and
Santa Cruz. While most classes visiting the Center are focusing on Ecology or Natural History,
we have hosted a wide variety of disciplines over the years, including, but not limited to:
Geology, Zoology, Paleobiology, Botany, Herpetology, Art, Geography, and Entomology. This
year there were a total of seven disciplines represented (Figure 6).
Paleobiology,	
  1	
  

Arts,	
  
1	
  
Zoology,	
  2	
  
Ecology/Nat.	
  Hist.,	
  
8	
  

Entomology,	
  1	
  
Geology,	
  2	
  

Botany,	
  2	
  

Figure 6. A total of 17 classes visited the Center during the fiscal year (July 1,
2014 – June 30, 2015), representing seven disciplines: Ecology/Natural history,
Zoology, Geology, Botany, Entomology, Paleobiology, Art, and Paleobiology.
Three classes from our home campus, UC Riverside, utilized the Center this year, including the
long-standing Terrestrial Vertebrates (BIOL 163) class first taught by Wilbur Mayhew. This
class has been coming to the Granite Mountains since 1954, over 20 years before the reserve was
established in 1978! Another class from UC Riverside was Introductory Petrology (GEO 100)
taught by Dr. Larissa Dobrzhinetskaya and the third one was Field Entomology (ENTM 109)
taught by Dr. John Heraty, both have been to the Center many times over the years.
We are always impressed with groups that travel from out of state, not only because it requires a
certain dedication and stamina of everyone involved to make the trip successful, but also because
the expense of doing so can be much greater when traveling from afar. There are a handful of
out-of-state classes that have come to the Center more than once in the last decade, for example:
1) Natural History of the Mojave Desert (BIO 3350) from Castleton State College in Vermont
(Figure 7); 2) Desert Montane Ecosystems (BIO 446/646) from University of Nevada Reno; 3)
Advanced Field and Laboratory Biology in Southwestern Environments (20021) from The
8
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Evergreen State College in Washington (Figure 8); and 4) Herpetology Seminar (BIOL 380)
from Hiram College in Ohio; however, this year marked our first visit from Eastern Connecticut
State University, when professors W. Brett Mattingly and Matthew Graham brought their Desert
Ecology & Biogeography (BIO 365) class to the Center.

Figure 7. Dr. Brad Coupe showing his students from Castleton State College a
speckled rattlesnake (Crotalus mitchellii) found in Granite Cove.

Figure 8. Jim André, Director of the Center, talking to students from The
Evergreen State College about conservation issues in the desert.
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Research Programs, Inventory & Monitoring
We continue to support an active research community here at the Center with 170 current
research projects, 12 of which were new this year (see Part 4 in the Appendix). We hosted 162
researchers over the year, representing 796 user-days (days spent at the Center per individual)
and a wide variety of disciplines and institutions (see Appendix Part 2). While many of our
researchers come from within the UC system (50 individuals, representing 33% of user-days),
we get a fair amount of use from out-of-state colleges (57 individuals, 19% user-days) and
international universities (10 individuals, 20% user-days). Interestingly, nearly one-third of the
UC research we host at the Center comes from our home campus, UC Riverside (Figure 9).
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Figure 9. A total of 796 user-days (# days spent at Center/individual) were attributed to
research this fiscal year (A), representing 162 individuals (B). While the majority of
research use comes from University of California campuses (33% UD, 50 individuals),
the majority of researchers come from out-of-state colleges (19% UD, 57 individuals).
One reason the Center has been so successful at promoting research in the region can be
attributed to the protection of our lands. Lands within the congressionally designated “Granite
Mountains Reserve” are protected for the purpose of teaching and research, so access to reserve
lands is limited to activities that meet our mission. Although we cannot physically fence off the
entire 9,000-acre reserve, there are certain areas that we can. The fencing adds a much-needed
layer of protection for many researchers who are setting up long-term projects and/or monitoring
equipment that can be easily damaged or ruined by even the slightest disturbance. For example,
we have two seismological monitoring stations that are located within our fenced area for the
sole reason that they are protected from vandalism. In many cases, however, the land itself is
what researchers value, and knowing that these lands will be held in perpetuity for the purpose of
research encourages long-term (>20 years) research projects. Researchers Kelly Iknayan and
Steve Beissinger at UC Berkeley, who have started to resurvey birds at 61 sites in the California
Mojave Desert, are realizing one great example of how long-term monitoring data can be used
when the lands are protected. Joseph Grinnell and colleagues at UC Berkeley’s Museum of
Vertebrate Zoology sampled these same sites for avian diversity in the early 20th century. The
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Grinnell surveys were performed from 1904 to 1945 on protected lands and provide a snapshot
of desert ecosystem health prior to human-induced warming. Beissinger and Iknayan aim to
elucidate the relative importance of physiological limits, life history traits, species interactions,
and habitat change on site-level turnover in species composition. Interestingly, their efforts have
brought forward several observations of Zone-tailed Hawks in the region, supporting a
significant range extension for this species. A researcher staying at the Center, Todd KeelerWolf, had taken a photo of a Zone-tailed Hawk nest in the Granite Mountains in 2011 (Figure
10); this was a new addition to our master species list, but more importantly became a significant
addition to the other observations of Zone-tailed Hawks in the region by the Grinnell resurvey
project.
In addition to our museum collections, the Center maintains checklists of observed or vouchered
species for the following groups of organisms: birds, mammals, vascular plants,
amphibian/reptiles, lichens, and many types of invertebrates. It is always exciting to add a
species to one of these checklists due to a new county record or range extension, but it is even
more exciting to add a newly described species – new to science! This has happened a number
of times over the years, for example several species of plants, three nematodes, and a spider,
have all been added in the last decade. This year Dr. Kipling Will (UC Berkeley) and Dr. Rolf
Aalbu (Cal Acad Sciences) found a beetle (Figure 10) near Kissing Springs in the Granite
Mountains that appeared to belong to an undescribed ground beetle (Carabidae). They sent their
specimen to Dr. David Maddison at Oregon State University, one of the leading evolutionary
biologist for carabid beetles, and he has confirmed that their specimen is one of several
collections of an undescribed taxon (other specimens have been collected, but none were suitable
for DNA testing). Once the analyses are complete, Maddison and colleagues will use the Granite
Mountains specimen for the type locality to describe the species.

Figure 10. Left Photo: Male Zone-tailed Hawk (Buteo albonotatus) sitting on a pinon pine
(Pinus monophylla) approximately 200 meters from its nest in the Granite Mountains.
Photo taken by Todd Keeler-Wolf on April 19, 2011. Right photo: Undescribed carabid
beetle found in the Granite Mountains in January 2015 by Dr. Kipling Will and Dr. Rolf
Aalbu; this specimen will represent the type locality for the newly discovered species.
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Current Research
James Mickley is a Ph.D. candidate in Ecology and
Evolutionary Biology at University of Connecticut. His research
focuses on the evolutionary and ecological significance of
pentamerism (five-petaled flowers) in the angiosperm lineage.
More specifically he aims to address the genetic and evolutionary
implications of variation in merosity by comparing species of
Saltugilia and Gilia within the family Polemoniaceae, which is
known to be 5-merous but also to have natural variation in petal
number (Figure 11). Both Saltugilia and Gilia are clades
containing autogamous species that are closely related to
outcrossing species of various pollination modes (e.g. bee, fly,
beefly, hummingbird). This study will compare the standing
variation in merosity between these various pollination modes
and will quantify levels of variation in merosity between
populations and between species.

Figure 11. Saltugilia
latimeri, which is normally
5-petaled, exhibits a wide
range in petal number in
natural populations; shown
here with 10 petals. Photo
by James Mickley.

Professors James Baldwin (UC Riverside) and Steven Nadler
(UC Davis) have been studying nematodes in the desert region with their collaborators for
several decades. Most of their research focuses on phylogenetic questions to better understand
biodiversity, morphological and molecular evolution within this understudied group of
organisms. By using molecular-based phylogenetic trees to map the evolution of morphological
and developmental characters, such as feeding structures, they have changed the landscape for
Nematode systematics. More recently, thanks to a NSF grant awarded to Nadler and Baldwin,
they have turned their attention to the genus Acrobeles, a group of Nematodes that are relatively
common inhabitants of organic poor soils, including deserts. The focus for this project is to
develop new technology for efficient identification of nematode species, as well as aid in species
discovery and description. For example, by developing molecular markers to assess the genetic
structure of natural nematode populations this study has the potential to reveal the diversity of a
single genus over a relatively small spatial scale and provide data on the genetic diversity at the
intraspecific level - something that has never been done before.
Professors, Peter Pearman of University of the Basque Country and Travis Columbus from
Rancho Santa Ana Botanic Garden, recently initiated a study in the Eriogonum umbellatum
(Polygonaceae) complex to investigate the role of genetic variability in developing niche
adaptation, either directly or indirectly, in this highly diverse group. This species complex,
which currently has 40 described varieties, grows in a variety of habitats across western North
America, many of which have become adapted to very specific climate and soil conditions. Dr.
Pearman and Dr. Columbus are working to develop genetic markers that will help elucidate
whether any of the adaptive traits that lead to niche specialization are linked to genomic
differences among the varieties.
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Tonia Jogesh, Ph. D., a postdoctoral research associate is working with Krissa Skogen, Ph.D.,
at the Chicago Botanic Garden on scent-mediated diversification of evening primrose
(Onagraceae) flowers and moths across western North America. Their research is funded by a
Dimensions of Biodiversity National Science Foundation grant. While staying at the Center they
were most interested in three species of Oenothera that occur in this region: O. californica avita,
O. primiveris and O. cespitosa marginata; localities for all three were provided to them by
Center staff – making their visit here much more efficient. Their research is focused on the role
of floral scent in the geographic diversification of interacting organisms (i.e. plants, pollinators,
seed predators, etc) and more specifically, how chemically-mediated interactions between
flowering plants, pollinators, and enemies affect diversification at population, species, and higher
levels.
Katherine Dynarski, Ph.D. candidate at UC Davis and recipient of the prestigious National
Science Foundation Graduate Research Fellowship, is working on the role of bedrock nitrogen in
regulating asymbiotic nitrogen fixation and plant tissue chemistry. Her research is part of a
larger effort led by Benjamin Houlton, Ph.D., under a NSF-CAREERS grant; team members
from Houlton’s lab first began collecting vegetation and soil samples (Figure 12) from Center
lands in 2013. The data collected by this team of soil scientists has been used to publish a
number of scientific articles and they recently developed a benchmarking technique to more
accurately forecast nitrogen’s effects on the climate cycle.

Figure 12. Amanda D’Elia, a fellow
graduate student at UC Davis, assisted
Katherine Dynarski with processing soil
samples in February 2015.
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Facilities and Grounds Improvements
We achieved a significant milestone this year, as we finally began the process of implementing
the major infrastructure changes outlined in our Facilities Improvement Grant funded through
the State of California. In January of 2014 the Wildlife Conservation Board awarded the Center
$1,785,000 in matching funds to install two water wells, construct two new buildings, and
renovate two of our older buildings. In February of 2015, Cascade Drilling Company installed
two wells in Granite Cove (Figure 13). Both wells are approximately 500 feet in depth, one is
located in upper Granite Cove near the Staples cabin and the other one is located midway up the
cove near the maintenance yard. We estimate that average daily water consumption in Granite
Cove equals 200 gallons of water per day (averaged over the course of one full year) with peaks
during the spring months of over 300 gallons per day. With the projected increase in use of
facilities over the next 25 years, water consumption will also need to increase accordingly. More
importantly, the developed spring in upper Granite Cove barely meets the current demand during
average precipitation years and the spring source is prone to drying up during drought years. For
example, in 2002 the spring in Granite Cove went dry for 8 months, and in 2006 for 6 months.
During these two dry years operations in Granite Cove were severely compromised while staff
and researchers rationed drinking water imported via truck from our teaching facility, Norris
Camp, located 10 miles away. During drier years the Center has not been able to support a
number of research projects that required even small amounts of water. Thus, the development
of the two new wells was paramount to not only maintaining our current level of use, but also to
support any future growth.
In addition to the structural improvements within Granite Cove mentioned above, we have made
significant changes to the availability of wireless connectivity within the watershed surrounding
Granite Cove. The expanded use of technology to sense the environment requires that the Center
meet today’s ecological research needs by providing a wireless network that can be used by
researchers to set up sensors or cameras. This technology remains challenging for a place such
as the Center, where we truly are “off the grid” in every way: we lack any connection to basic
utilities such as water, electricity, cell phone service, and even plain old telephone service is not
reliable. In 2010, the National Science Foundation awarded the UC Natural Reserve System
with $710,115 for a grant titled, “University of California Natural Reserve System - Cyber
Infrastructure Renovation.” The portion of that grant dedicated to the Center ($32,914) was used
to increase Internet speed and bandwidth, as well as expand the aerial extent of the wireless mesh
network within the Granite Cove watershed. In addition, we built two mobile mini-towers
equipped with DC photovoltaic systems and wireless radios. The mobile units allow researchers
to establish a broad range of ecological monitoring sensors in areas that would otherwise be
unavailable due to a lack of electricity and/or network connectivity. We are still unable to
provide remote access to onsite equipment due to the nature of our satellite Internet service and
the prohibitive costs of providing static IP addresses. We continue to explore the prospect of
establishing a more reliable Internet (and phone) service through faster digital communication
technologies, such as a T1 line. However, to do this we must first develop an agreement with the
National Park Service allowing us to erect a tower and establish a source of electricity for our
equipment on their lands (Mojave National Preserve). This type of service would allow for
onsite equipment to upload and download data onto private servers off site: a major step forward
for those researchers who need to access their data from afar.
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Figure 13. Drilling for two wells in Granite Cove commenced in February of 2015. The
upper well (top photo) is located just south of the Staples Cabin, whereas the second well
(bottom photo) is located near the maintenance yard - midway up the cove. Both are
approximately 500 feet deep.
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Public Service
Our public outreach program serves as an important means for us to reach out to the local (or not
so local) community, K-12 education, conservation organizations, government agencies, and
many others, in an effort to educate and inspire those visitors that are not here to do universitylevel teaching or research. By providing opportunities for organizations and individuals to
utilize our facilities and lands, we provide an opportunity to share with them the amazing stories
of research and teaching happening here throughout the year. Each year we collaborate with
Mojave National Preserve to publish the Science Newsletter, which we hand out for free to all of
our visitors. The newsletter represents the perfect vessel to highlight research affiliated with the
Sweeney Granite Mountains Desert Research Center and more importantly, is an opportunity to
disseminate some of the research being done in the region to local land managers, the academic
community, and the general public. This publication provides a window into the breadth of
research occurring here, and an opportunity to understand the desert ecosystem in a new way.
In addition, we have several other Natural History guides, and other written material that is
readily available to hand out to the visitors that come through. All of these materials are
valuable conduits for our visitors to become more familiar with the natural history, biological
diversity, and complex ecosystems here in the desert.
This year we hosted two K-12 groups, both hailing from northern California. The Riekes Center
is a non-profit organization based in Menlo Park, CA. Their mission is to provide opportunities
for students to build character and learn transferable life skills. Although it started as a place
focused on athletics, it has now grown to include a myriad of programs such as Creative Arts,
Nature Awareness, and Community Service. The Riekes group that arrived at the Center in
January consisted of 13-18 year old home school students on a Nature Awareness field trip
throughout the desert. While here, they learned about rock art, desert ecology, museum
collections, and Assistant Director, Tasha La Doux, talked with them about the research and
teaching done at the Center. In addition to the Riekes Center home school group, Tree Frog
Treks, a leading science outdoor education company based out of San Francisco, visited us in
March and April. Chris Giorni, also known as Mr. Science, started this business back in 1999
for the purpose of getting kids out of the conventional classroom and into contact with nature.
Tree Frog Treks offers afterschool programs, field trips, workshops, summer camps, and works
directly with several elementary schools in the Bay area in order to inspire a love of nature in
kids. The outdoor adventures are meant to teach science and practice critical thinking through
hands-on experiments and direct contact with plants and animals. Mr. Science specializes in
reptiles and amphibians; while visiting the Center he taught his students how catch a lizard using
a little dental floss and a long stick (Figure 14).

	
  
In January of 2015 we met with the members of a non-profit organization called Desert
Survivors. There are nearly 500 members in this organization, all committed to experiencing,
sharing, and protecting desert wilderness. They were very interested to learn about the research
and teaching efforts here at the Center. We met with them to discuss conservation issues in the
region and hope to collaborate with them in the future. Other non-profit organizations that
utilized our facilities and lands to promote conservation efforts in the region include Solar Done
Right, California Native Plant Society, Mojave Desert Land Trust, Basin and Range Watch,
Desert Protective Council. Providing a venue for these groups to meet where they have access to
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staff and researchers at the Center can prove to be beneficial to their efforts. For example, CNPS
held a Rare Plant Committee strategic planning meeting at the Center, in part because the desert
bioregion was designated as their top priority, but also because Jim André, Center Director, is
the committee chairperson and holds a wealth of knowledge about Mojave Desert rare plants. In
addition, Center staff Jim André and Tasha La Doux often host one or two workshops per year
that focus on desert plants. In April 2016 they taught a four-day workshop (Figure 15) for the
Jepson Herbarium (UC Berkeley) with two primary goals: 1) to learn the flora of the mid- to
high- elevations of the eastern CA Mojave Desert region and 2) to document the "void" via
specimen collections. The workshop was titled: “Inventorying the Floristic Frontier: A
Botanical Expedition into the Eastern Mojave Desert of California.” The 25 participants ranged
from beginner to expert botanists; the group logged over 20 hours of field time, collected over 50
specimens, and documented more than 60 rare plant taxa.
Figure 14. Chris Giorni
(wearing a green jacket), aka
Mr. Science, teaching his
Tree Frog Trek students to
create a lizard noose using
dental floss.

Figure 15. Participants from
the Jepson Herbarium
workshop posing at one of
several field sites in the New
York Mountains.
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Donations, Volunteers, and Personnel
This year we hired a part-time maintenance employee, Travis Puglisi, to help fill in for David
Strickley, our full time Steward, while he was on medical leave. Travis has been able to help us
with keeping the buildings up and running, assisting Guy Green (Figure 16) with digging several
very long and deep trenches, as well as a myriad of other tasks. The trench shown in Figure 16
was over 500 feet long and nearly 3 feet deep; we buried an electrical line and a CAT5 cable in
order to bring power and Internet to the weather station.
In May we were able to revisit two of the long-term monitoring plots, thanks to the help of
student volunteers. The Yucca schidigera phenology plot was completed by the E.A.G.L.E.S.
group from Mt. San Antonio College, led by Karyn Kakiba-Russell. This was the third year for
the Mt. SAC group to collect data for this project. Also, professors Brad Coupe, Christine
Palmer, and Tim Grover brought their Castleton College students to Granite Cove to collect data
for the Senegalia greggii-Phoradendron californica life history plots. Finally, Shauna
McDonald volunteered her time to help with small mammal trapping at Norris Camp on two
different occasions. Shauna’s dedication over the last decade is phenomenal; the time she spends
preparing, cleaning, and setting the traps, as well as the discussion and hands-on experience she
provides to the visiting classes is an unforgettable experience for all. We are very grateful to all
the time and effort by the many volunteers who come to the Center.

Figure 16. Guy Green, part-time
maintenance staff, standing in a handdug trench between the Allanson Center
and the weather station.
18
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# Users UDs
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# Users UDs
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# Users UDs
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PART 1: RESERVE USE DATA

Other CA
College
# Users UDs

UDs = No. of User Days
CSU System
UDs

UC Other

Campus: Riverside
Reserve: Sweeney Granite Mountains Desert Research Center
Prepared by: Tasha La Doux
UC Home
# Users

# Users

UDs

# Users

UDs

# Users

UDs

TOTAL
UDs

Other
# Users

K-12 School
UDs

Profit Business
# Users

Non-Profit
UDs

Government
# Users

115
1062
126
8
20
20
1351

UDs

40
279
29
1
2
2
353

104
40
52
30
10
37
109
396
16
794
2941

# Users

0
0
0
0
0
0
0

34
10
12
9
7
32
28
86
4
222
737

151
105
150
94
56
61
49
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0
0
0
0
0
0
0

0
0
0
0
0
0
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354
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4
8
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0
20

0
0
0
0
0
0
0
63
3
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0
80
0
0
0
0
37
126
243

0
0
0
0
2
0
2

0
0
0
0
7
37
0
0
0
44
64

0
4
0
0
0
0
7
21
32

0
0
0
0
0
0
0

0
0
0
0
5
32
0
0
0
37
39
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0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
2
0
6
0
0
8
8

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
1
0
2
0
0
3
3

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
6
1
0
48
21
0
76
88

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
2
1
0
16
21
0
40
44

0
0
0
3
9
0
0
0
12

0
0
0
0
0
0
0

0
0
0
0
0
0
16
8
0
24
56

0
0
0
1
3
0
0
0
4

0
0
0
0
0
0
0

0
0
0
0
0
0
3
1
0
4
9

0
0
0
0
1
19
12
0
32

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
92

0
0
0
0
1
3
1
0
5

0
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0
0
0
237

0
0
0
0
0
0
0
0
0
0
9

78
4
4
6
0
0
0
0
92

0
76
9
0
0
0
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0
0
0
0
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404

5
1
1
2
0
0
0
0
9

0
0
0
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0
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0
0
0
0
0
0
0
0
11
150
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0
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0
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0

5
0
0
0
0
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5
9

6
4
34
6
4
0
0
0
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0
75
5
0
0
0
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2
0
0
0
0
0
0
0
0
2
4

0
0
0
3
1
0
0
0
4

0
15
1
0
0
0
16

0
0
3
0
0
0
0
0
0
3
89

0
0
0
1
1
0
0
0
2

0
40
8
0
0
0
48
0
0
1
0
0
0
0
0
0
1
23

0
0
5
1
0
0
0
0
6

0
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3
0
0
0
23
0
0
0
3
0
0
0
0
0
3
51

0
0
5
1
0
0
0
0
6
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69
8
0
20
734
0
0
0
1
0
0
0
0
0
1
24

0
0
0
0
0
0
0
0
0

30
96
12
1
0
2
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77
40
49
16
0
0
9
0
0
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1100

0
0
0
0
0
0
0
0
0

25
196
11
0
0
0
232
21
10
11
4
0
0
0
0
0
46
221

20
10
70
45
0
30
0
0
175

10
72
4
0
0
0
86
0
0
0
5
0
0
30
13
4
52
371

6
2
17
8
0
1
0
0
34

Subtotal
0
0
0
2
0
0
7
1
1
11
113

# Users UDs
UNIVERSITY-LEVEL
RESEARCH
7
20
Graduate Student
0
0
Research Assistant (non-student/faculty/postdoc)
1
3
Undergraduate Student
3
27
Faculty
4
21
Research Scientist/Post Doc
0
12
Professional
0
0
Other
Volunteer
1
4
Subtotal
16
87
UNIVERSITY-LEVEL
INSTRUCTION
Graduate Student
Undergraduate Student
Faculty
Research Scientist/Post Doc
K-12 Student
Other
PUBLIC SERVICE
Graduate Student
Undergraduate Student
Faculty
Research Scientist/Post Doc
K-12 Instructor
K-12 Student
Professional
Other
Volunteer
Subtotal
TOTAL

NOTES: 1) List all K-12 users in "Public Service." 2) University-level use that is not formal instruction or research (such as retreats, etc.) is "Public Service." 3) Research that is part of university-level coursework may be counted as both "Research" and "Instruction."
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FY 2014-15 NRS Annual Report
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
Victor Valley College
4. Other colleges/universities in California:
California Institute of Technology
Claremont Graduate University
University of Southern California
5. Other colleges/universities outside California:
Arizona State University
Castleton College
Eastern Connecticut State University
Eastern Oregon University
John Carroll University
Northern Arizona University
Oregon State University
The Evergreen State College
University of Connecticut
University of Florida
University of Massachusetts
University of Nevada, Las Vegas
University of Nevada, Reno
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6. Colleges and universities outside the United States:
University of the Basque Country - Biología Vegetal y Ecología, Bilbao, Spain
University of Cambridge
University of Edinburgh
York University
7. K-12 system (please list schools as appropriate):
Drew High School
Riekes Center
8. Federal/state/local governmental agencies:
California Department of Fish & Wildlife
Florida Museum of Natural History
National Aeronautics and Space Administration, Ames Research Center
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
Voice of America
Western Regional Climate Center
9. Non-governmental organizations (NGOs)/non-profits:
Basin and Range Watch
California Academy of Sciences
California Integrated Seismic Network
California Native Plant Society
Desert Protective Council
Desert Research Institute, Las Vegas, NV
Desert Research Institute, Reno, NV
Desert Survivors
EarthScope
Friends of the Panamints
J. Craig Venter Institute
Mojave Desert Land Trust
Morongo Basin Conservation Association
Rancho Santa Ana Botanic Garden (RSABG)
Sierra Club
Solar Done Right
Southern California Seismic Network
University NAVSTAR Consortium (UNAVCO)
10. For-profit/business groups:
Backcountry Pictures
GEOVision
Nomad Ecology
New Day Solar
Powers Engineering
Synthetic Genomics, Inc.
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Tree Frog Treks
11. Volunteers:
Karyn Kakiba-Russell
Mt. San Antonio College EAGLES club
Norris family
Gilene Young
Ron Kelley
Mari Stewart
12. Other:
Norris family and friends
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FY 2014-15 NRS Annual Report
PART 3. USE BY INSTRUCTIONAL GROUPS
Campus:
Riverside
Reserve:
Sweeney Granite Mountains Desert Research Center
Prepared by: Tasha La Doux
Total: 17 courses
Course Title
Evolutionary Ecology of
Terrestiral Vertebrates
(BIOL 163)

Institution
University of California,
Riverside (Biology)

Instructor’s Name
Christopher Clark

University of California,
John Heraty
Riverside (Entomology)
Introductory Petrology
University of California,
Larissa Dobrzhinetskaya
(GEO-100)
Riverside (Earth Sciences)
University of California, San
Paleobiology (SIO 104)
Diego (Scripps Institution of Richard Norris
Oceanography)
University of California, Davis
Field Research in Wildlife
(Wildlife, Fish, & Conservation Douglas Kelt & Brian Todd
Ecology (WFC 101/101L)
Biology)
University of California, Davis
California Natural History Field
(Sierra Institute –UC
Casey Peters
Quarter (Spring Quarter)
Extension)
University of California, Santa
Soil Genesis (GEOG/ES 114B) Barbara
Oliver Chadwick
(Geography)
University of California, Santa
Advanced Photography
Cruz
Norman Locks
(ART 158)
(Visual Art DepartmentPhoto)
University of California, Santa
Natural History Field Quarter
Winifred Frick &
Cruz
(ENVS 107ABC)
Christopher Lay
(Environmental Studies)
San Francisco State University
Plant Taxonomy Biology
(CSU)
JR Blair & Robert Patterson
(BIO 514/814)
(Biology)
Natural History of the Desert
Cabrillo Community College
John Carothers
(BIO 15)
(Biology)
Castleton State College
Natural History of the Mojave
Brad Coupe, Tim Grover, &
(Department of Natural
Desert (BIO 3350)
Christine Palmer
Sciences)
Field Entomology (ENTM 109)

Desert Ecology & Biogeography Eastern Connecticut State
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(BIO 365)

University
(Biology)

Matthew Graham

Advanced Field and Laboratory
The Evergreen State College
Biology in Southwestern
(Forest Ecology)
Environments (20021)
Desert Montane Ecosystems
University of Nevada
(BIO 446/646)
(Biology)
*Introduction to Desert
Riekes Center (Nature
Ecosystems
Awareness Program)
(Homeschooled Teens)
*Inventorying the Floristic
University of California,
Frontier: A Botanical Expedition
Berkeley
into the Eastern Mojave Desert of
(Jepson Herbarium)
California
*Not college/university courses
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NEW RESEARCH PROJECTS
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:

Niche, adaptation and phylogeography in California Eriogonum, subgenus Eucyla
Peter Pearman, Travis Columbus, Jim André
University of the Basque Country, Rancho Santa Ana Botanic Garden, GMDRC
none
Faculty Research. The goals of this study are to address the phylogeography and
genomic structure within the subgenus Eucyla, of the genus Eriogonum (Polygonaceae),
and ultimately to address the question how perennial species acquire and maintain a
broad environmental niche. By testing which factors affect the tempo and mode of
evolution of the species niche and of the plant traits associated with it, this research will
contribute to a better understanding of niche architecture and adaptation within
Eriogonum. Previous work has shown that environmental niche optimum and breadth
can be related to the growth habit of Eriogonum species, namely the
perenniality/annuality dichotomy. Perennial species have broader environmental niches
than do annuals, and niche breadth evolves more rapidly in perennials as well. In
contrast, the niche optimum of annuals tends to evolve more rapidly than perennial
species. The study of niche evolution in Eriogonum is complicated by the fact that most
perennial Eriogonum species are likely polyploid. Thus, the first step of this research
will identify the nature of ploidy within Eriogonum. Further, because Eriogonum has
diversified during the late Pleiocene and continuing through the Pleistocene,
evolutionary history within Eriogonum will also be examined. Initial efforts will focus
on Eriogonum umbellatum, a species complex with a large number of infra-specific taxa.

Project Title:

Pollination syndrome as a driver of variation in petal number: evidence for adaptation to
pollinators
Researcher(s): James Mickley
Affiliation(s): University of Connecticut
Funding:
University of Connecticut - Department of Ecology and Evolutionary Biology, $1,460
Description: Ph.D. Dissertation. Many eudicot lineages have become more or less fixed on
pentamerism (five petals), and historically this idea has been attributed to selection by
pollinators. However, like many adaptationist ideas this has been poorly tested. This
project aims to address the genetic and evolutionary implications of variation in merosity
by comparing species of Saltugilia and Gilia within the family Polemoniaceae, which is
known to be 5-merous but also to have natural variation in petal number. Both Saltugilia
and Gilia are clades containing autogamous species that are closely related to outcrossing
species of various pollination modes (e.g. bee, fly, beefly, hummingbird). This study
will compare the standing variation in merosity between these various pollination modes.
If selection really plays a role in restricting lineages to pentamerism, then a release from
that selection in the autogamous species would be expected, leading to more variation in
merosity in autogamous taxa. In addition, this study will quantify levels variation in
merosity between populations and between species, which has rarely been done.
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Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

The Tenebrionidae of California
Rolf Aalbu, Aaron Smith, Andrew Johnston
Cal Academy Sciences, Northern Arizona Univ., Arizona State Univ.
NSF DEB-1258154, $458,103; NSF DEB-1523605, $290,526
Faculty research. This project focuses on Tenebrionidae systematics, with special
emphasis on Eleodes, a flightless genus of darkling beetles (Coleoptera: Tenebrionidae)
endemic to western North America. Commonly called stink beetles, Eleodes are known
for their "headstanding" behavior and the noxious chemicals they eject when threatened.
This project will open the genus to other disciplines by addressing century-old systematic
challenges through a comprehensive phylogenetic research strategy. Other members of
the Tenebrionidae will also be collected for the purpose of generic and tribal revisions, as
well as improved species distribution and ecological information.

Project Title:

Scent-mediated diversification of evening primrose (Onagraceae) flowers and moths
across western North America
Researcher(s): Tania Jogesh, Krissa Skogen
Affiliation(s): Chicago Botanic Garden
Funding:
NSF: Dimensions of Biodiversity, $1,459,382
Description:
Postdoctoral Research. The role of floral scent in the diversification of a model plantpollinator-enemy system will be explored in the western North American evening
primroses (Onagraceae), where floral scent shows discrete variation at population and
species levels and is amenable to experimental manipulation. The primary biotic drivers
impacting plant fitness include legitimate pollinators (hawkmoths, bees) and floral and
seed predators (Mompha moths). It is known or likely that these groups are attracted to
flowers in part by their scent. This proposal focuses on how chemically-mediated
interactions between flowering plants, pollinators, and enemies affect diversification at
population, species, and higher levels; more specifically, it integrates geographic
variation in the most species-rich group of night-blooming plants in North America
(Oenothera), their widespread pollinators, and a species-rich lineage of floral enemies.
Project Title:

Decoupling the direct and indirect pathways of basal plant facilitation: A test of the
double magnet hypothesis for pollinators
Researcher(s): Ally Ruttan, Chris Lortie
Affiliation(s): York University
Funding:
Ontario Graduate Scholarship, Government of Ontario
Description: Master’s Thesis. Larrea tridentata has been documented for its positive effects on the
surrounding community through stress amelioration, water retention, and soil nutrient
concentration, resulting in an increase in flowering plants within its understory. This
interaction is ecologically relevant to pollinators because it provides an island of
concentrated floral resources for them to exploit. Using L. tridentata as a model, this
study will test the capacity for these shrubs to act as magnets for the pollination of
understory annual plants as well as contrast the direct and indirect effects they have on
desert pollinator communities and annual plant reproductive traits. This research is an
important step forward in determining if dominant plants can be used as a tool for
maintaining and restoring declining desert pollinator communities, as well as managing
the effects of desertification in light of climate change.
Project Title: Carabid Beetles of California and the phylogeny of Hypherpes
Researcher(s): Kipling Will, David Maddison
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Affiliation(s): University of California, Berkeley; Oregon State University
Funding:
none
Description: Faculty Research. This project is a combination of a distributional survey of carabid
beetles of California and a phylogenetic study of the subgenus Hypherpes. The main
focus will be on the diverse clade of species in Pterostichus (Hypherpes). There is little,
perhaps no, knowledge of the carabid diversity at the Sweeney Granite Mountains Desert
Research Center and surrounding region. Although this is not a habitat that typically has
a large diversity of carabid beetle species, those that may be found there are likely to be
of great interest and potentially new to science. As an example, field surveys on
GMDRC lands found several Pterostichus (Hypherpes) species, which are known to be
winter active in the region. In addition, Dr. Will vouchered a new species to science,
which is currently being described by Dr. Maddison; the GMDRC voucher will likely be
used as the type specimen in the taxonomic description. All beetle specimens will be
deposited and databased in the Essig Museum of Entomology; the GMDRC insect
checklist will also be reviewed and updated with their findings.
Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Biogeographic responses of desert birds to rapid 20th century climate change
Kelly Iknayan, Steve Beissinger
University of California, Berkeley
National Geographic Society, $19,921
Ph.D. Dissertation. This project aims to quantify the effects of climate and land-use
change on avian species and communities by resurveying birds at 61 sites in the
California Mojave Desert; these sites were sampled for avian diversity in the early 20th
century by Joseph Grinnell and colleagues at UC Berkeley’s Museum of Vertebrate
Zoology. The Grinnell surveys were performed from 1904 to 1945 on protected lands
and provide a snapshot of desert ecosystem health prior to human-induced warming. The
proposed work will be the first phase of Grinnell resurveys of terrestrial vertebrates in
the Desert Southwest. The resurvey will occur primarily in sites under National Park
Service jurisdiction: Joshua Tree National Park, Death Valley NP, and Mojave National
Preserve. Identifying how community- and species-level factors impact biogeographic
responses will help direct conservation decisions in the face of global climate change.
Quantifying the changes in avian composition over the past century can help to validate
projections of species response to future warming. This research aims to elucidate the
relative importance of physiological limits, life history traits, species interactions, and
habitat change on site-level turnover. More specifically, the questions being addressed
include: 1) To what degree are differences in site-level turnover among bird species
driven by physiological limitations, climatic variation, habitat change, species
interactions, and species traits?; and 2) Has recent warming resulted in individualistic or
community shifts in species composition?

Project Title:

Overcoming the nematode taxonomic impediment through integration of novel tools for
species discovery and phylogeny: Cephaloboidea as a case study
Researcher(s): James Baldwin, Steve Nadler
Affiliation(s): University of California, Riverside; University of California, Davis
Funding:
NSF DEB-1257331 $646,300
Description: Faculty Research. Nematodes of the genus Acrobeles are relatively common inhabitants
of organic poor soils, including deserts. An advantage of working with this genus is that
specimens are readily recognizable by low magnification microscopy in extracts of soil
samples. Relatively little is known about the species diversity of Acrobeles, although
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molecular approaches for delimiting nematode species appear promising. Even less is
known about the genetic structure of nematode populations, with virtually no work
having been done on microbivores living in soil. The twin goals of this research are to
use molecular sequences to investigate the number of Acrobeles species resident in
selected regions of the GMDRC as well as the Kelso Dunes area. For one or more of
these species (depending on abundance and distribution), molecular markers will be used
to assess the genetic structure of natural populations. This study has the potential to
reveal the diversity of a single genus over a relatively small spatial scale, and provide
data on the genetic diversity of one or more species at the intraspecific level.
Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Natural History of the Mojave Desert
Lawrence Walker, Fred Landau
University of Nevada Las Vegas
unknown
Faculty Research. The authors are beginning to research a book project focused on the
natural history of the Mojave Desert aimed at a general audience.

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

Conservation and landscape genomics of the Desert Tortoise
Gideon Bradburd, H. Brad Shaffer
University of California, Davis; University of California, Los Angeles
California Department of Fish and Wildlife, $155,000
Faculty Research. The Mojave population of the desert tortoise is a widespread resident
of the Mojave and Sonoran Deserts. Potential future renewable energy development
under the Desert Renewable Energy Conservation Plan (DRECP) and other planning
processes may substantially influence future population trajectories of this species.
Anticipated increases in direct mortality, habitat loss, and habitat fragmentation from
renewable energy development within the DRECP Planning Area need to be considered
in combination with other population stressors in the desert tortoise range. Listed under
both the federal and California Endangered Species Acts, the Mojave population of the
Desert Tortoise is and will continue to be a significant driver of the reserve design for the
DRECP. Gaining more precise knowledge about how and where population and genetic
linkages function for this widespread, patchily distributed species will contribute to a
comprehensive conservation strategy for this and other species covered by the plan. It
will also inform the delineation of an ecologically meaningful reserve in California’s
deserts and facilitate siting of viable zones for renewable energy that best accomplish the
goals of energy development and minimize impacts on current and future tortoise
population dynamics.

Project Title:

The link between ontogenetic changes in locomotor mechanics, escape behavior, and
survivorship in the Zebra-tailed Lizard, Callisaurus draconoides.
Researcher(s): Tim Higham, Clint Collins
Affiliation(s): University of California, Riverside
Funding:
The Community Foundation Desert Legacy Fund, $2,851
Description: Faculty Research, Ph.D. Dissertation. Locomotion is a fundamental link between an
animal, its environment, and fitness because it is essential for acquiring prey and evading
predators. Despite the robust body of literature supporting the hypothesis that natural
selection favors faster lizards, little evidence supports a specific sprint-enhancing
mechanism on which selection may act. While enhancing elastic energy storage and
muscle power output can serve to increase speeds, sprinting represents suites of
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integrated physiological and biomechanical traits. Thus, quantifying specific traits that
lead to faster sprints in-vivo is difficult. This project will identify the population level
variation in locomotor mechanics in the lizard Callisaurus draconoides and how they
change through ontogeny. Understanding variation in mechanics and locomotion through
ontogeny will enable the identification of traits and their relationships that enhance
survivorship.
Project Title:
Researcher(s):
Affiliation(s):
Funding:
Description:

Phylogenomic insights into the evolution and domestication of squashes and pumpkins
Heather Kates, Doug Soltis
University of Florida
U.S. Department of Agriculture, $5,994
Ph.D. Dissertation. There are 14 native Cucurbita species in North and South America,
one third of which have populations in the United States. In addition to specific concerns
regarding domestication traits and species conservation, this research will contribute to a
greater understanding of the domestication history of squash. Interestingly, it is thought
that the domesticated squash C. pepo subsp. ovifera, along with sunflower, represent the
only two widely cultivated plants originally domesticated in what is now the United
States. The cucurbit research community is interested in new sources of disease
resistance, drought tolerance, and herbicide resistance for domesticated squash and is
therefore interested in obtaining the full genetic diversity of wild Cucurbita species. In
addition to maintaining germplasm in the National Plant Germplasm System, there is
also great interest in maintaining wild populations of C. palmata, as it is resistant to
many of the diseases that affect economically important cucurbits, including the
cucumber mosaic virus, powdery mildew, and squash mosaic virus. Analysis for these
useful traits requires available germplasm, therefore C. palmata collections made as a
part of this project will aid in the discovery of the genetic basis of these useful traits in
Cucurbita.
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