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Growing up in the Coachella Valley of California instilled in me a love for desert ecosystems 

and nature in general. My mother often took me to Joshua Tree National Park to view enormous 

rock formations, strange trees and spectacular views. These experiences fostered my love of 

nature, curiosity and desire to understand more about the world around me. I remember eagerly 

waiting for the opportunity to see a desert fox or roadrunner, and being amazed by a flowering 

ocotillo. Since then, my childhood fascination with the natural world has grown into a passion 

for ecological research and education.  

My interest in the field of ecology began to take shape in the Zoology program at California 

State Polytechnic University, Pomona. Cal Poly is known for promoting learn-by-doing, and one 

way the Zoology program achieved this was through class field trips to study sites throughout 

California. On these trips I learned how to use animal traps and collecting equipment, how to 

measure plant growth dynamics and use devices such as moisture sensors and thermocouples. I 

practiced ecological observation and data collection in the field, and in the process I learned how 

science actually happens. Cal Poly’s learn-by-doing curriculum deepened my understanding of 

science, motivating me to pursue opportunities in scientific research. 

The first such opportunity was provided by my major advisor, Dr. David Moriarty. He guided me 

through the process of designing and conducting a research project. A few weeks after being 

thrust into a lab with 2 professors and 7 graduate students, I had to orally present goals and 

methods of a proposed research project. I found this prospect terrifying. I prepared for 2 weeks, 

worrying about what they would think, what if I sounded dumb, what if I disappointed my 

advisor? The day came, and I got up and did it. I was asked probing questions and challenged to 

think scientifically, but in an encouraging way! The supportive environment I found there helped 

me become comfortable with research, and demystified the internal functioning of an academic 

research lab. Dr. Moriarty always pushed me to figure things out independently and “always try 

everything.” I remember many frustrating days struggling to make my SAS code work, a 

seemingly endless endeavor. Dr. Moriarty provided clues, guiding me to discover the answer 

myself. Finally finding the error in my code was gratifying because I had to work for it. I truly 

want to emulate this aspect of his teaching style.  

One summer break, I left home for the first time for an internship at the Henry Doorly Zoo in 

Omaha, NE. I independently led 30 min “Bird Shows,” with penguins by my side for zoo visitors 

– a majority of whom were under age 12. While these were a ton of fun, the awesome 

responsibility of making kids love science in a half-hour was a daunting task. I was expected to 

entertain kids and send them away having learned something new. During one of my first shows, 

I learned how to relax when things go wrong and adapt to new situations. Two of the penguins 

started fighting and while wrestling them apart, I inwardly cursed the penguins for ruining my 

show, trying to maintain my composure and positive attitude for the audience. Of course, the 

show wasn’t ruined; the penguin brawl got kids more interested and elicited more questions than 

I would normally get. It ended up being a very successful show; kids were genuinely curious 

about penguin biology and engaged in what I had to say. My communication skills, especially 

my ability to convey scientific concepts to the general public, improved immensely as a result.  

For the duration of my Cal Poly career, I was an active leader in the Zoologists of Cal Poly club, 

where I served as Vice President my junior year. My involvement included a great deal of 

community service with restoration and stewardship agencies. Visiting a burned area in the San 

Gabriel Mountains to build trails, I expected to find an area with native annual and perennial 
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plants re-establishing in the desolate landscape. Instead, I found only charred trees choked by 

invasive grasses. After a day of ripping up weeds, removing logs and raking out trails, I was 

exhausted, covered in sweat and dirt. I had seen heavily invaded sites before, but it was here that 

the overwhelming nature of invasive species became clear to me. I was at 1600 m elevation, 

looking over the cloud-covered San Gabriel Valley, surrounded by mountain wilderness. If such 

a remote location was devastated by exotic invasives, what hope is there for wildlands 

anywhere? 

My love for California’s wildlands coupled with my education in ecology has driven me to study 

invasive species. The threats to biodiversity and ecosystem services, among other problems, 

require scientific research to inform policy. This global problem requires solutions developed 

collaboratively through a global exchange of information. To prepare myself for this work, I 

have chosen to pursue my Ph.D. in the Entomology Department at University of California, 

Riverside (UCR). My advisor, Dr. Matt Daugherty has extensive experience modeling ecological 

interactions with invasive species. As a Cooperative Extension Specialist, he can facilitate the 

application of my research to real world problems beyond academia. My co-advisor, Dr. Rick 

Redak is a 2012-13 National Academies Education Fellow and has a breadth of experience in 

community ecology and invasion. I had the opportunity to study at several prominent 

universities, I chose UCR to study with these two scholars, for access to abundant equipment, 

greenhouse, lab and field-space and for the expertise of its faculty. Throughout my program at 

UCR, I will receive interdisciplinary guidance from many faculty including Dr. Michael Allen 

(Plant Pathology) and Dr. Jodie Holt (Botany).  

My dissertation project will contribute to more effective conservation and eradication efforts 

targeting the prevention and removal of invasive species. I will focus my work on an invasive 

species of great concern in the Coachella Valley, where I developed a love for nature as a kid. In 

addition to its sentimental value to me, the valley’s ecological importance derives from its 

position at the intersection of Mojave, Colorado and Sonoran Deserts. The high rate of endemism 

in this region makes it especially sensitive to invasions. 

Besides contributing to the conservation of the Coachella Valley, I also intend to help improve 

STEM education in local high schools by involving students in my fieldwork. Students will 

assist in setting up experiments, collecting data, and restoring natural areas. Experiences like 

these inspired my interest in science, and motivated me to continue my education. I hope to 

provide the same encouragement and stimulation to my student assistants, because they may not 

get it otherwise. High schools in this region suffer a 24% dropout rate; 50% of students are 

English learners, and students from underrepresented groups make up 98% of district enrollment 

(CA Dept. of Edu. Data 2010-11).  

My experiences have enhanced my innate curiosity about the natural world and the leadership 

roles I’ve held have prepared me for success as a researcher and teacher. Receiving the NSF 

Graduate Research Fellowship will relieve me of financial obligations, affording me more time 

for to focus on the completion of my research and community outreach goals. This will aid me in 

becoming the first in my family to earn a B.S. and a graduate degree. Ultimately, as a professor 

at an undergraduate institution, I will contribute to the NSF mission of promoting STEM 

education and science literacy by engaging students in hands-on learning and research 

experiences, such as those that benefited me. 
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Throughout my academic career, I have often been challenged to solve problems independently, 

to learn by doing, and to share my knowledge with others. Through these experiences I have 

recognized the value in hands-on learning, my own passion for teaching and improving science 

literacy. My academic and professional growth benefited immensely from learning in the field 

and having freedom to try things on my own as an undergraduate. I intend to provide these 

opportunities to my own students, and to utilize these strategies to inspire new generations of 

scientists and improve science literacy among the general public. 

My first independent research was conducted under the guidance of Dr. David Moriarty at Cal 

Poly Pomona. I set out to determine if local weather conditions influence detection of bird 

species in a coastal sage scrub habitat. This project is extremely relevant to environmental risk 

assessment; surveys for threatened birds are regularly conducted for Environmental Impact 

Reports. By creating predictive models, we could determine days with “ideal” weather 

conditions for detecting a particular species or for sampling the overall diversity of a site. In 

support of this project, I was awarded an Environmental Science Research Student Fellowship 

from the Ernest Prete Jr. Foundation. 

I was involved in planning and decision making at each step of this project. I began with 

background literature searches, discussing previous findings and unanswered questions with Dr. 

Moriarty. We then developed a research question and constructed our experimental design 

accordingly. I planned field days and collected data on bird presence, site conditions and weather 

twice weekly for 6 months (Nov. 2010 – Apr. 2011). Once data collection was complete, Dr. 

Moriarty and I conducted statistical analyses together. In this process, I learned to use statistical 

programming, and the concepts of ordination, model selection and multivariate statistics. Dr. 

Moriarty challenged me to interpret statistical output on my own, and guided me through the 

interpretation of our results. I learned how to create graphs and figures in SAS to communicate 

our findings visually, and utilized these skills in constructing presentations on this project.  

I gave several oral presentations to undergraduate and graduate students in the zoology program, 

and to other Prete Foundation fellows and their faculty mentors. I continued to refine my 

presentation and speaking skills by presenting this work several times for different audiences. 

Ultimately, I presented at the Southern California Academy of Sciences annual meeting before 

an audience of students, professors and industry professionals and then summarized the findings 

for a poster detailing this research at the Ecological Society of America annual meeting, which 

was attended by over 4000 people from all over the world. At each conference, I experienced 

some of the same anxiety I had felt during my first presentation for my lab, but with a much 

larger audience. This faded away once I started talking, a benefit I attribute to the many talks I 

gave previously. 

After graduation, I was hired as a research biologist position with ACORN (Achievable 

Claremont Oak Regeneration) in the Claremont Wilderness Park, under the supervision of Dr. 

Edward Bobich. The project goal was to maximize effectiveness of oak restoration projects by 

determining optimal seedling placement. I measured seedling height, basal stem diameter, leaf 

number and proximity to adult trees for all planted seedlings. I measured environmental variables 

such as soil and air temperatures (using a thermocouple) and solar radiation (using a quantum 

sensor). Data I collected and managed are included in a long-term dataset for the Claremont 

Wilderness Park, which is used to manage and protect the area. This project provided skills 
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complementing those I gained in my undergraduate research with Dr. Moriarty. Armed with an 

understanding of animals, plants, and the environment in which they occur, I now have a deeper 

appreciation for the complexity of the natural world.  

In the intervening year before graduate study, I also worked as an office manager at Arc Animal 

Hospital. I organized the opening and start-up of this new veterinary practice. While this did not 

involve typical scientific inquiry, I did a great deal of independent research to determine 

appropriate business and medical protocols and to meet regulatory requirements (e.g. hazardous 

waste disposal, controlled substance logs). The most gratifying contribution I made to the 

hospital was establishing a volunteer program in which I trained and oversaw 10 student 

volunteers. I provided each student opportunities for hands-on learning experience working in a 

veterinary facility and to equip them with skills necessary in the veterinary field. I created formal 

short lesson plans, and tried to emulate Dr. Moriarty’s teaching style as I described concepts, 

techniques and procedures to volunteers, then gave them opportunities to practice what they had 

learned. This program was extremely rewarding; it allowed me to practice and improve my 

teaching through providing experiential learning for my volunteers. Creating and leading this 

program has strengthened my leadership ability and mentorship capacity. 

Upon acceptance to UCR, I was awarded a merit-based diversity fellowship, which allowed me 

to begin research in Dr. Daugherty’s lab during the summer preceding matriculation. During my 

summer research, I trained an undergraduate assistant in laboratory techniques (microscope use, 

chemical handling), field skills (sampling methods, insect collection) and insect identification. In 

this endeavor, I followed Dr. Moriarty’s example again; I provided information and training, but 

encouraged my assistant to solve problems and identify difficult specimens independently. I 

conducted a study contributing to ongoing research in the lab involving an invasive insect pest in 

southern California vineyards, Homalodisca vitripennis Say. My goal is to determine if broad-

spectrum pesticide (imidacloprid) use in vineyards to control H. vitripennis is unintentionally 

reducing populations of generalist predators that prey upon this and other pests. Three site 

categories were used for comparison: sites treated with imidacloprid yearly, intermittently, or 

never. In each site, we are determining the density of H. vitripennis, a native congener, H. 

lacerta, and the generalist insect predators present. Insect identification is ongoing. This project 

reinforced my ability to effectively plan research and provided me opportunities to teach another 

student how scientific research is performed. Results of this study will be utilized in constructing 

pesticide use guidelines to sustain beneficial insects while protecting against harmful pests.  

Each of these experiences has provided me with the technical, leadership and communication 

skills necessary for graduate school and an academic career in an undergraduate institution. I 

look forward to utilizing field-based teaching and student-led research to provoke intellectual 

curiosity in my students. To further prepare myself for this career, I will serve as a teaching 

assistant for undergraduate courses in Entomology, Introductory Biology and Ecology. I will also 

provide research opportunities for undergraduates in my dissertation work. The support of a NSF 

Graduate Research Fellowship will assist in allowing me to focus on these additional pursuits by 

relieving me of financial pressures. Beyond helping me achieve my academic and career goals, 

this award will be an exceptional distinction throughout my career. 
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Introduction: 

Although mechanisms by which invasive species impact recipient communities remain 

poorly defined
1
, evidence suggests that because indirect interactions play important roles in 

community structure, they may be key drivers of impact
2
. Understanding changes in structural 

and chemical environments experienced by herbivores and their predators may provide insight 

into consequences of such indirect interactions
3
. These changes lead to trophic cascades and food 

web simplification which reduce biodiversity and eliminate ecosystem services. By examining 

invasive species effects through a multi-trophic perspective, my research will elucidate 

mechanisms by which invasive species impacts occur throughout a recipient community. 
This transformative approach will identify mechanisms of invasive species impact, providing 

novel insight into processes structuring communities.  

Since its early 1900s introduction into the Coachella Valley, Brassica tournefortii Gouan has 

become an aggressive invader in southern California. While negative effects on many native 

species have been documented, proximate causes remain unclear
4
. I hypothesize that changes 

in arthropod communities underlie other ecological impacts of B. tournefortii invasion. B. 

tournefortii grows in large, dense stands, and exudes volatile glucosinolate compounds. Insects 

utilize volatile compounds to seek prey, mates and host plants. While senesced native annuals 

degrade in a matter of months, dense stands of B. tournefortii do not disintegrate for 2-3 years. 

These stands alter microclimates and retard sand movement in active sand dunes
4
. 

Research Plan: 

My research will not only shed light on this particular invasive species, but also contribute to 

a broader understanding of how mechanisms of invasive impact articulate and proliferate in 

ecological communities. A combination of retrospective analysis of a long-term dataset and 

manipulative greenhouse and field studies will allow me to address the following questions: 

Q1: Does B. tournefortii invasion contribute to loss of functionally critical arthropod species? 

To identify impacts on native arthropods, I will apply structural equation modeling to a 11-year 

dataset of plant and animal abundances throughout the Coachella Valley. Using B. tournefortii 

abundance as the specified predictor, and abundance of arthropods within taxonomic and 

functional groups as the response, models will generate predictions for thresholds of invasion 

which exclude native arthropods. I will also generate predictions for arthropod species or guilds 

suffering greatest impact. Model predictions will be tested through extensive arthropod 

collection in sites with varying levels of invasion. These methods will allow assessment of 

impact on richness and evenness, relative abundances of functional groups and food web 

structure. Species responding to invasion as determined here will be selected for bioassays in Q2.  

Q2: Is B. tournefortii a preferred and adequate resource for native arthropod herbivores, 

granivores and pollinators? 

Invasive plant impacts on arthropods may be mediated by whether arthropods recognize the plant 

as food and acquire adequate nutrition from it. In choice tests between B. tournefortii and native 

host plants, I will quantify arthropod first choice and duration of interaction with each plant. 

Host plant identity depends on the arthropod being tested. First choice and longest interaction 

will indicate the preferred plant. In no-choice tests, arthropods will be restricted to either B. 

tournefortii or a native plant, Here I will measure growth rate, larval and adult mass, lifespan and 

fecundity. Measures of insect fitness will indicate adequacy of B. tournefortii as a food resource. 
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Q3: Does B. tournefortii presence alter interactions between arthropods and native plants? 

Resource competition with natives and B. tournefortii volatile organic compounds may repel 

pollinators by limiting native flower production and masking native plant chemical cues. Also, 

dense stands early in the growing season may inflate herbivore populations, subsequently 

increasing herbivory on natives when B. tournefortii has senesced. To examine effects of B. 

tournefortii presence on native plant-insect dynamics, replicate pairs of caged and uncaged 

native plants will be established in intact and invaded sites. Caged treatments serve as a control 

for assessing relative effects of arthropods on plant performance. Arthropods will be sampled 

and plants measured (height, leaf #, flower #, fruit set, herbivory damage) every 2 weeks. 

Arthropod diversity, trophic structure and plant performance will be compared among sites. This 

multi-trophic approach will reveal indirect interactions mediating plant-insect dynamics. 

Broader Impacts: 

Research Significance: This project provides novel insight into mechanisms structuring 

communities by investigating how an invasive species exerts impact. Conducting this research in 

the ecologically sensitive Coachella Valley provides information immediately useful to 

conservation of endemic and threatened species. 

Dissemination: I will share my results broadly with the scientific community by presenting at 

professional meetings (Entomogical & Ecological Societies of America), in workshops 

administered by California Invasive Plant Council and Riverside Multi-Species Habitat 

Conservation Plan and in scholarly journals (Oikos, Ecological Entomology). Through UC 

Cooperative Extension, I will provide seminars on invasive species management for the 6 

American Indian tribes in Coachella Valley. Each tribe’s lands are within B. tournefortii’s range, 

and are threatened by the advancing invasion front. 

STEM Education: 1. As a woman and first-generation college graduate, providing research 

opportunities to under-represented students is a priority for me. UCR is an ideal school for this: it 

was ranked 5
th

 in the U.S. in ethnic diversity (U.S. News & World Report 2007) and is an 

accredited Hispanic Serving Institution. Undergraduates will assist in my research by conducting 

independent experiments under my direction. 2. Coachella Valley high school students will be 

introduced to nature, science and higher education by helping me with experimental set-up and 

data collection in the field. Hands-on fieldwork provides positive learning experiences, 

enhancing science literacy and appreciation for nature. The goal is to reduce dropout rates by 

promoting interest in higher education in this economically depressed school district. 3. I will 

serve as a student mentor at Riverside STEM Academy, a middle school with a mission to 

improve STEM education in Riverside. I will help a student meet the requirement to work on a 

project in consult with an outside scientist. This student will participate in all stages of research 

for experiments described. S/he will practice real world science, thereby enhancing and 

reinforcing classroom knowledge. 4. The activities described will further my growth as leader 

and scientist. These experiences will help me develop into an effective teacher, where I will 

improve science literacy and increase minority participation in STEM fields. 

I attest that this research proposal is my own creation. 
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