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Tyson Research Center is the environmental field station for 
Washington University in St. Louis. Located just 20 miles from the 
main campus on 2,000 acres at the edge of the Ozarks ecoregion, 
Tyson provides opportunities for environmental research and 
education for students and faculty from Washington University 
and beyond. We facilitate multi-scale research and teaching 
opportunities and collaboration across disciplines, institutions, 
and levels of academic training. 

On the cover
Postdoctoral Associate Brad Oberle studies how wood traits, such as density 
and chemistry, influence forest responses to extreme weather. Oberle’s research, 
and other work conducted at Tyson, has contributed to a climate change impact 
assessment for Missouri forests.
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21
peer-reviewed

publications and

1357
citations in

academic journals

2015-2016 Highlights

RESEARCHERS AT TYSON
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18%
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Post-doctoral associates (4)
Faculty/Staff (27)

Tyson Research Center was essential for

10 
college courses and 

27
professors from
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institutions around
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A note from the Director

2016 marks the end of my third year at Tyson Research Center and 
my first year as its director. I’ve learned so much about Tyson 
during my time here: its unique history and varied landscape, 

and the fantastic people who have utilized Tyson for a variety of purposes over the years. 
I am pleased to carry on its transition to a highly productive field station that supports 
numerous students and researchers at all levels of training and contributes significantly to 
scientific discovery.

The academic excellence of faculty and students, and the hard work and dedication of 
Tyson staff, have been key to this transition. Building upon the momentum of the last 
decade, we continue to expand our research infrastructure, facilitate collaboration within 
and among disciplines, and support an outreach approach that is fully integrated into 
our research endeavors. As a result, the number of peer-reviewed publications reporting 
Tyson- based research continues to grow, and a growing number of grants are supporting 
projects taking place at Tyson. This is what Tyson is, what we do, and how we are viewed 
outside of our boundaries.

But perhaps the most important aspect of Tyson is what the center means to the people 
who work and learn here. So many times I’ve been told “Tyson is such a special place,” and 
indeed it is. So this year we present our annual report with a new tagline, which I believe 
fully encompasses the impact of Tyson on the many people it supports:

RESEARCH. EDUCATION. COMMUNITY. 

We hope you enjoy our highlights from the past year, and we thank you for your interest 
in and support of Tyson Research Center.

Sincerely,

Kim A. Medley, PhD

Kim Medley, PhD
Director
Tyson Research Center
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A productive year for research

As an environmental research center, our primary objective at Tyson is to facilitate research in a variety of 
environmental disciplines. Over the past 50 years, research at Tyson has grown substantially, as revealed in 
a doubling of the rate of publications generated from Tyson-based research and a four-fold increase in the 

citation rate in the last decade. During the 2015-2016 academic year, investigators from six Washington University 
departments and 12 institutions conducted research on more than 35 projects, resulting in 21 peer-reviewed 
publications, one dissertation, and one honors thesis. Our research garden, constructed with funds from the 
National Science Foundation in summer 2014, saw its first projects initiated during 2015 and has since supported 
graduate student research from two Washington University departments, Northwestern University, and the Chicago 
Botanic Garden. Overall, 12 grant-supported projects conducted a key part of their research at Tyson. 

In this report, we highlight research productivity from a subset of the active investigators at Tyson. We share a key 
example of multi-disciplinarity at Tyson with the work of Sam Fox School of Design & Visual Arts professor Stan 
Strembicki, who has operated a prolific art studio at Tyson for years. From the Department of Biology, Jonathan 
Myers and Marko Spasojevic, a former Tyson postdoctoral fellow, were awarded funding to conduct a 40-hectare 
manipulative experiment investigating how species traits and fire disturbance change biodiversity and community 
assembly in forests. The Myers lab also completed another year of data collection in the Tyson Forest Dynamics Plot, 
which is part of the global ForestGEO network with the Smithsonian Institute. Their data contributed to the first paper 
using the global-scale ForestGEO dataset (Anderson-Teixeria et al. 2015). 

Investigators from institutions outside of Washington University were also quite productive. Steven Juliano (Illinois 
State University) has studied mosquito communities at Tyson for more than a decade and was awarded a grant from 
the National Institutes of Health to continue his work. Juliano now collaborates with Tyson director Kim Medley; the 
Medley lab has benefited from the work of postdoctoral research associate Katie Westby, who conducted her PhD 
research in the Juliano lab. Other important collaborations include that of Amy Zanne (The George Washington 
University) and Brad Oberle (The New College of Florida, and PhD recipient from Washington University), who 
published their work on deadwood movement and tree decay (Oberle et al. 2016, Zanne et al. 2015). 

Finally, the first peer-reviewed education research paper was published this year by Tyson education and outreach 
coordinator Susan Flowers (Flowers et al. 2016). This paper reported 7 years of data collected from Tyson’s high 
school youth outreach programs, SIFT and TERF (see Education section for more). Published research on our 
education programs informs mentoring strategies for investigators at Tyson, and we hope that continued analyses of 
programming data will usher in a new era of evidence-based mentoring and leadership.

-Kim Medley

Research
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Josh Blodgett, PhD
Assistant professor
Dept. of Biology

Across eastern North America, white-nose syndrome has become a 
significant cause of mortality for many bat species. In addition to their 
role as key members of delicate, nutrient-poor cave ecosystems, bats 
provide up to $53 billion in yearly protection of cropland via consumption 
of insect pests. Efforts to manage the causative agent of white-nose 
syndrome, Pseudogymnoascus destructans, have focused on biocontrol or 

on developing chemical fungicides, but with little success. My research 
aims to use native cave bacteria for the biocontrol of P. destructans in 
hibernacula harboring infected or infection-prone bats. With funding from 
Washington University’s International Center for Advanced Renewable 

Energy and Sustainability, I began investigating Tyson caves for the presence of 
actinomycete bacteria with potential antifungal capabilities during Summer 2015. 

To date, my lab has isolated 586 cave actinomycetes, and preliminary data indicate 
roughly 15 percent of the tested bacterial isolates produce antifungal compounds in 
the lab, with many significantly inhibitory to P. destructans. Our lab continues to test 
additional isolates for their ability to inhibit P. destructans, and those showing the 
strongest antifungal capabilities are undergoing chemical analyses to identify the 
inhibitory metabolites they produce. Next steps include microcosm experiments in which 
antifungal cave bacteria will be co-cultured with P. destructans in cave-like conditions to 
determine which strains have the highest potential to control P. destructans in the wild. 
Strains capable of inhibiting P. destructans are urgently needed and could play a major 
role in controlling white-nose syndrome.

“Strains [of native cave bacteria] capable of inhibiting P. 
destructans are urgently needed and could play a major role in 
controlling white-nose syndrome.”

Research update: Blodgett Lab
INVESTIGATING TYSON CAVES FOR ANTIFUNGAL BACTERIA TO 
COMBAT WHITE-NOSE SYNDROME IN BATS

Research
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As an artist I’ve always worked via a method of process 
through to concept: You start working, and by making 
work, you figure out where the work needs to go. 
Often it takes you to some interesting places. My artist 
studio at Tyson Research Center is a special workspace 
where I can engage in multiple investigations at once. 

In 2005 I did a major five-portfolio research project 
on the aftermath of Hurricane Katrina in New Orleans. 
As part of that work, I photographed a ruined library 
I came across in the lower Ninth Ward, an area that 
bore the brunt of the storm’s devastation. Over the 
course of three years, I photographed books scattered 
across the neighborhood as they rotted back into the 
landscape, revisiting the site every few months.  

At the end of that project I wondered what the images 
would look like if I could have chosen the books and 
the specific pages. Tyson offered a great place to 
test this idea. After collecting close to 200 books, I 
“planted” them in the woods surrounding my studio 
and let them sit for about a year. At some point I 
decided they had rotted enough, so I took them in, 
dried them out, and started adding graphic elements 
to them – mostly from anatomical and other medical 
texts. In many cases, I re-photographed these and 

Stan Strembicki, MFA
Professor of Art
Sam Fox School of 
Design & Visual Arts

Research

“My artist studio at Tyson Research Center is 
a special workspace where I can engage in 
multiple investigations at once.”

Research update: Stan Strembicki
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photographically layered books on top of books, 
creating a rich, complex visual landscape. This work 
has been exhibited widely in museums and galleries 
throughout the U.S., and the books themselves were 
shown with the photographs at the Massachusetts 
College of Art. 

This project would not have been possible in any 
other environment; my 5,000-square-foot Tyson studio 
afforded me not only space to photograph the books, 
but also allowed for their undisturbed evolution as 
they weathered. This blend of decay, nature, and man 
presented a portfolio of images that could not have 
been easily assembled anywhere else. 

In years since, I’ve taken my undergraduate and 
graduate students to visit the studio and to make 
photographs in the surrounding landscape, 
introducing aspiring artists to this unique setting.

Indeed, Tyson has a rich history of weaving together 
science and the arts: In the early 1980s, all graduate 
programs in art had their studios at Tyson. The building 
I currently work in was once the sculpture studio and 
foundry. This is a place where research of all types 
is valued and respected, and the interaction of the 
sciences and arts thrives at Tyson.

“This is a place where research of all types is 
valued and respected, and the interaction of 
the sciences and arts thrives at Tyson.”

Research

13



Scott Mangan, PhD
Assistant professor
Dept. of Biology 

Research

Grassland and forest systems are of major importance 
to human societies, providing many crucial ecosystem 
services such as food and biofuel production and climate 
regulation. Such services depend on complex interactions 
among organisms and their environment. Our knowledge 
of the ecological processes that underpin these 
relationships and the ways in which these interactions 
will change under current rates of global change is 
limited, threatening our ability to manage ecosystems in a 
sustainable way.

Testing how interactions among plants and soil microbial 
organisms influence the assembly and functioning of plant 
communities is one of the major foci of our work at Tyson 
Research Center. While many of the major theories in plant 
ecology have centered solely on competitive interactions, 
our research focuses on negative plant-soil feedbacks 
within the context of plant-soil microbial interactions. With 
the help of many highly motivated student participants 
from the SIFT, TERF, and Tyson Summer Research 
Fellowship programs, we have generated several lines of 
preliminary evidence that challenge the long-held view 
that resource competition among plants is the dominant 
mechanism structuring plant communities.

A recent grant from the International Center for 
Advanced Renewable Energy and Sustainability allowed 
us to establish a mesocosm experiment to test the 
hypothesis that ecosystem functions of species-poor plant 
communities suffer from a build-up of species-specific 

Research update: Mangan Lab
PLANT-SOIL MICROBIAL INTERACTIONS AND THEIR 
IMPORTANCE FOR PLANT DIVERSITY AND ECOSYSTEM 
FUNCTIONING

TYSON RESEARCH CENTER - ANNUAL REPORT 2015-2016



soil-borne pathogens. We are also testing whether communities 
that contain the same number of species, but differ in their 
phylogenetic relatedness, fundamentally differ in their microbial-
mediated ecosystem function. Preliminary results suggest 
that phylogenetic diversity per se also has a positive effect on 
ecosystem function. Plant communities that contain the same 
number of species but contain species that are more distantly 

related to each other show a higher biomass production and a 
higher seed production compared to communities that contain 
species that are closely related. In collaboration with David Fike 
(Washington University, Dept. of Earth and Planetary Sciences) 
and Mike Tobin (University of Houston-Downtown), we are 
measuring other ecosystem functions such as nutrient cycling 
and community-wide resilience to drought.

The incredible support of the staff at Tyson Research Center, 
its excellent facilities, and the knowledge that we can get 
additional help from a large pool of motivated high school 
and undergraduate students allow us to think and plan a little 
bigger than we typically would. The Tyson community is truly 
a family-supporting environment, allowing even our youngest 
team member (right panel) to explore her interests in the natural 
sciences and foster her love for nature. 

“The incredible support of the staff at Tyson Research 
Center, its excellent facilities, and the knowledge 
that we can get additional help from a large pool of 
motivated high school and undergraduate students 
allows us to think and plan a little bigger than we 
typically would.”

15

Our youngest team 
member, Mira, 21 months, 

helps maintain our 
experiments. Here she is 

exploring different plant 
species and reptiles near 
one of the experimental 

mesocosms at Tyson 
Research Center.

Research



Jonathan Myers, PhD
Assistant professor
Dept. of Biology

Research

Human activities are profoundly altering ecosystems 
worldwide through changes to natural disturbance 
regimes and primary productivity. Our ability to 
understand and predict the effects of human activities 
on ecosystems is limited because biodiversity often 
responds differently to similar changes in environmental 
conditions. Such variable responses represent one of the 
largest obstacles to understanding the maintenance of 
biodiversity and its consequences for conservation and the 
functioning of ecosystems. 

With support from a new, four-year grant from the National 
Science Foundation, our research team is testing a key 
and largely unexplored mechanism to explain variable 
responses of biodiversity to environmental change: 
changes in the diversity of species traits across landscapes. 
To test this hypothesis, we are establishing a landscape-
scale field experiment in oak-hickory forest ecosystems at 
Tyson Research Center. Our experiment consists of 16 large 
forest plots (2.5 ha, or ~4.5 football fields in size), half of 
which will be burned with prescribed fires this spring to 
test how long-term fire suppression alters the diversity and 
dynamics of forest plant communities. The prescribed fires 
will be coupled with experimental manipulations of seed 
and seedling traits to test why changes in species traits at 
the landscape scale influence plant community assembly 
and biodiversity responses to environmental change. Our 

Research update: Myers Lab
NEW NSF-FUNDED PROJECT WILL EXAMINE WHY 
SPECIES TRAITS AND FIRE DISTURBANCE CAUSE 
CHANGES IN BIODIVERSITY AND COMMUNITY 
ASSEMBLY IN FOREST ECOSYSTEMS

TYSON RESEARCH CENTER - ANNUAL REPORT 2015-2016



experiment will also provide new insights into ecological 
processes important for the management and restoration 
of human-altered ecosystems.

Tyson Research Center has played an instrumental role 
in the success of our research projects. Large-scale 
field projects often generate some of the most exciting 
discoveries in ecology, but they can also present a myriad 
of logistical challenges. Tyson Research Center provides 
a unique setting for ecologists to explore big questions 
with ambitious projects. Owing to phenomenal support 
from Tyson staff and students, our team had an incredibly 
productive first field season. We tagged, mapped, 

measured, and identified ~20,000 individual trees of 45 
tree species and measured seed and seedling traits on 870 
individuals of 79 plant species. Our research also provided 
valuable training in field research for 19 undergraduate 
fellows and high school students from six universities 
and nine St. Louis-area high schools. Our new experiment 
complements an ongoing, long-term study of a 25-ha 
forest dynamics plot that is part of the Smithsonian Center 
for Tropical Forest Science-Forest Global Earth Observatory 
(ForestGEO). Data from these projects will be shared with 
scientists from around the world via our partnership with 
ForestGEO, the largest, systematically studied network of 
forest-ecology plots worldwide.

Forest 
Dynamics 

Plot 

“Tyson Research Center provides a unique setting 
for ecologists to explore big questions with 
ambitious projects.”

17
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Research

Graduate student: Matt Schuler

Matt Schuler
PhD 2015
Knight Lab in the 
Dept. of Biology

CURRENT POSITION: 
Postdoctoral Researcher 
at Rensselaer Polytechnic 
Institute in Troy, NY

When habitat area is fixed, an increase in habitat heterogeneity will 
necessarily lead to a decline in the total area of each habitat type due to 
geometric constraints. This effect is known as the Area-Heterogeneity-
Trade-Off (AHTO) hypothesis. At Tyson, I used experimental ponds (i.e., 
mesocosms) containing a model group of zooplankton species to test the 
mechanisms of the AHTO hypothesis. 

To manipulate heterogeneity, I used a mesh barrier that either kept fish (a 
zooplankton predator) on one side of the mesocosm or allowed the fish to 
swim freely. I compared these ponds to homogeneous mesocosms without fish and found that large 
and small heterogeneous mesocosms had higher species turnover than homogenous mesocosms. 
These findings suggest that even if habitat heterogeneity remains when habitats are fragmented, its 
influence on the maintenance of species richness will be constrained, and fewer species may be able 
to persist in smaller habitats than might have been expected from simple model projections.

Tyson Research Center was an integral part of my graduate career and helped shape who I am 
as a professional today. Tyson encouraged me to learn and grow as an ecologist, providing me 
the unique opportunity to discuss my research interests with top ecologists from around the 
world. I was given ample opportunities to interact with professionals outside of ecology as well, 
including professionals from state and federal agencies and researchers in evolution, genetics, 
biogeochemistry, humanities, and the arts. The connections I made with researchers outside of 
ecology shaped the way that I conduct my research today. I have expanded the scope of my research 
and now work with engineers, computer scientists, and artists to understand the connections 
between ecological systems and human health and well-being.

HABITAT SIZE DETERMINES THE IMPORTANCE OF HABITAT 
HETEROGENEITY FOR MAINTAINING SPECIES RICHNESS

“Tyson Research Center was an integral part of my graduate 
career and helped shape who I am as a professional today.”
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Changes in climate, land-use patterns, and other environmental factors 
can influence the dynamics, assembly, and diversity of plant and 
animal communities. My research program seeks to understand how 
environmental change and species interactions shape the abundances, 
distributions, and diversity of animal and plant species. At Tyson Research 
Center, I am continuing to examine the interactions between forest 
trees, nest predators – such as snakes, squirrels, and chipmunks – and 

the breeding bird community. As a first step, we are actively mapping territories of all nesting birds 
within the large 25-ha Tyson Forest Dynamics Plot and in 16 smaller 2.5-ha satellite plots.  In each of 
these forest plots, we have mapped, tagged, and identified all woody stems with diameters larger 
than 1 cm. By comparing the distribution of these forest tree species to the distributions of the 
bird species that come to Tyson to raise their young every summer, we can begin to uncover the 
important links across trophic levels that determine changes in the abundances and diversity of 
animal and plant species.

This winter, eight of the 16 smaller stem-mapped plots are also scheduled for a prescribed burn 
(low-burning fire to rejuvenate the forest).  Fire was once an important component of Missouri’s 
ecosystems, and historic fire intervals have been estimated to be 5-15 years. However, after many 
years of fire suppression, Missouri’s forests have changed, becoming denser and choking out the 
understory vegetation layer.  We expect bird species nesting in understory vegetation may be 
most positively affected by the fire, while effects on ground- and canopy-nesting species may 
remain less clear.  Our large-scale studies and landscape experiments at Tyson will ultimately 
inform our understanding of the importance of species interactions across trophic levels, as well as 
management and conservation efforts.

SPECIES INTERACTIONS ACROSS TROPHIC LEVELS

Joe LaManna, PhD
Tyson Postdoctoral fellow

Myers Lab in the 
Dept. of Biology

Postdoctoral fellow: Joe LaManna
Research

“Our large-scale studies and landscape experiments at Tyson 
will ultimately inform our understanding of the importance 
of species interactions across trophic levels, as well as 
management and conservation efforts.” 
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Fostering the next generation
When I first started working with students at Tyson in the mid 1990s, it was clear to me that when young 
people came out to Tyson, good things always followed. Whether it was exploring the natural world, instilling 
a conservation ethic, or deeply investigating an ecological concept that sparked a passion, time spent at Tyson 
opened young eyes to new possibilities. 

I am pleased to report that the vision of having Tyson educational programming fully integrated with Tyson-
based research projects is now our annual reality. Our 11-week undergraduate fellowship program has grown 
into a cultural apprenticeship in scientific research. Weekly colloquium sessions include professional preparation 
activities like scientific communication practice, discussion of research literature, training in software such as Excel 
and R, ethical-conduct case studies, research poster development, and informal conversation with career panelists 
from a variety of organizations. Uniquely, our undergraduate fellowship program also includes the mentoring of 
younger pre-college students. Our high school-level SIFT and TERF programs have become important supporting 
structures for the Tyson research community, and we have found that Tyson scientists can do bigger science 
through the eager participation of motivated scientists-in-training.

Funding all of our interested students is an annual challenge, and we will continue pursuing participant 
stipend support in a variety of ways. We have found success working with faculty to incorporate pre-college 
and undergraduate fellows into the broader impacts for NSF-funded research projects. The publication of our 
longitudinal study of SIFT and TERF impacts has bolstered these efforts and positioned Tyson as a model for 
successful integration of research and outreach activities. This work has also initiated cross-institutional efforts to 
measure the impact of field station educational programming on participants and scientists. 

Something that has become common at Tyson is the return of our young people. Undergraduate fellows return 
for multiple summers and high schoolers return as undergraduates. Former TERFers and undergrads often return 
for our weekly summer seminar and dinner. The identity as a member of the Tyson community exerts a strong pull 
and provides for continuing networking and career preparation. It is certainly gratifying to know that my original 
thought still holds: When young people come out to Tyson, good things always follow.

Sincerely,

Susan K. Flowers, MA

Susan Flowers, MA
Outreach & Education 
Coordinator
Tyson Research Center

Education &
Outreach
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2015-2016 Participant demographics

19%

26%

7%

48%

HIGH SCHOOL

SIFTers
7%

13%

7%

73%

13%

13%

74%

HIGH SCHOOL

TERFers
UNDERGRADUATE

Fellows

65% 
of undergraduate program

participants were
female 

62%
of high school program

participants were
female 

 Students represented 

19
high schools in the 
St. Louis area and

9
colleges/universities

Caucasian
African American
Latino / Hispanic
East Asian / Indian

TYSON RESEARCH CENTER - ANNUAL REPORT 2015-2016



23



24



FALL/WINTER 2015-16
Two Tyson-based research teams hosted SIFT projects from 
mid-August through December 2015:

Preparation of experimental pots for exploring the 
coexistence of soil microbes and tallgrass prairie plant 
species 
(Rachel Becknell and Claudia Stein, Mangan Lab)

Soil sample collection, plant biomass harvest, reproductive 
success measurement, and seedling transplant in 
experimental tallgrass prairie mesocosms 
(Claudia Stein, Mangan Lab)

Measuring invasive Euonymus alatus fruit production 
(Sam Levin, Knight Lab)

Measuring invasive Ligustrum obtusifolium fruit production 
(Sam Levin and Amibeth Thompson, Knight Lab)

Harvesting and drying tallgrass prairie plants from 
experimental pots
(Rachel Becknell and Claudia Stein, Mangan Lab)

Harvesting and drying tallgrass prairie plant roots from 
experimental pots
(Rachel Becknell and Claudia Stein, Mangan Lab)

SUMMER 2016
Six Tyson-based research teams hosted SIFT projects 
during summer 2016:

Plant sampling in Tyson experimental prairie 
(Michael Wohlwend, Tom Collins, and Aspen Workman, Knight 
Lab, German Centre for Integrative Biodiversity Research-iDiv)

Plant sampling in Baden community 
(Rachel Folkerts, WUSTL and Kim Medley, Medley Lab)

Tree census in NSF experimental forest plots
(Becky Roper and Maranda Walton, Myers Lab)

Germination of prairie plants  
(Claudia Stein, Taylor Rohan, and Junhwi Yoo, Mangan Lab)

Experimental clover plot maintenance
(Sara Wright, Olsen Lab)

Snail feeding preferences 
(Taylor Rohan, Mangan Lab)

Soil sampling in experimental tallgrass prairie mesocosms 
(Claudia Stein, Mangan Lab)

Plant biomass harvest and reproductive success 
measurement in experimental tallgrass prairie mesocosms  
(Claudia Stein, Mangan Lab)

Plant sampling in Nutrient Network plots  
(Amanda Koltz, Tom Collins, and Aspen Workman, WUSTL and 
Tyson)

Through collaboration with the Missouri Botanical Garden’s Shaw Nature Reserve, local teenagers in 
the Shaw Institute for Field Training (SIFT) program may assist Tyson-based researchers with projects 
during the summer field season and and on weekends during the academic year. SIFT is an introductory 
field skills training program that engages participants in scientific exploration of the natural world and 
includes opportunities to help with scientific field work. Accepted participants come from a wide cross-
section of the St. Louis community, including urban, suburban, and rural areas. To date, nine cohorts 
have participated in SIFT, for a total of 337 students from 70 separate high schools.

SIFT program
Education &
Outreach
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FALL/WINTER 2015-16
Tyson hosted 12 TERFers from nine different high schools 
during Summer 2015. For several weekends in September 
and October, TERFers gathered at Tyson to work on data 
analysis and poster construction with guidance from their 
research mentors. The following posters were presented 
at the 2015 Washington University Fall Undergraduate 
Research Symposium: 

Katie Buatois, Eureka High School ‘17
Comparison of urban and rural box turtles shows no 
difference in body condition index  
(Jamie Palmer, Saint Louis Zoo, Stephen Blake, WUSTL, and 
Sharon Deem, Saint Louis Zoo)

Claire Kosola, Lafayette High School ‘16
Forest Park and Tyson Research Center show no differences in 
earthworm and vegetation availability for box turtles 
(Jamie Palmer, Saint Louis Zoo, and Stephen Blake, 
WUSTL)

Jenita Larry, Hazelwood West High School ‘16
Megan Kerr, Kennedy Catholic High School ‘15
The importance of soil microbes on functional traits of 
Ratibida pinnata and Echinacea purpurea (Asteraceae) 
(Claudia Stein and Scott Mangan, WUSTL)

Jolena Pang, Clayton High School ‘16 
Lexie Beckermann, Eureka High School ‘17
Interactive effects of resource level and invasion on mosquito 
abundance (Katie Westby and Kim Medley, Tyson)

Elizabeth Poor, Clayton High School ‘17
Novel functional traits aid the success of the invasive biennial 
Carduus nutans (Amibeth Thompson, Sam Levin, and 
Tiffany Knight, WUSTL)

Elizabeth Rand, Parkway North High School ‘17
Ambient temperature differences during the hottest month 
do not affect daily linear displacement in box turtles 
(Jamie Palmer, Saint Louis Zoo, and Stephen Blake, 
WUSTL)

Bailee Warsing, Granite City High School ‘16
Comparison of body trauma incidents in urban and rural 
box turtles (Jamie Palmer, Saint Louis Zoo, Stephen Blake, 
WUSTL, and Sharon Deem, Saint Louis Zoo)

Matilda Workman, Kirkwood High School ‘17
Competitive release may increase the fitness of exotic plants 
in their novel range (Amibeth Thompson, Sam Levin, and 
Tiffany Knight, WUSTL)

Successful graduates of the SIFT program may apply to spend at least four weeks of the summer as 
members of research teams alongside Washington University scientists, postdoctoral researchers, 
technicians, graduate students, and undergraduate students. The Tyson Environmental Research 
Fellowships (TERF) program provides a cultural apprenticeship in university-based environmental 
research and training in scientific communication. It is an advanced summer experience modeled on 
Tyson undergraduate research internships and includes journal article discussion, seminars by visiting 
scientists, and stipend support. TERFers work with their mentors to develop scientific posters and present 
results of their research at both the Washington University fall undergraduate symposium and a winter 
TERF symposium at Tyson. Some TERF participants also present their research at their high schools and 
many enter honors divisions for local and regional science fairs.

TERF program
Education &
Outreach
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Reflections from a TERFer 
Lexie Beckermann, 
Eureka High School ’17
Over the past two summers, I have had the 
privilege to participate in the TERF program at 
Tyson Research Center. My experiences during 
TERF have changed my life both personally and 
professionally. My work with disease vectors at 
Tyson directly influenced my decision to pursue 
public health as a career path. The unique 
Tyson community made me feel like I truly 
belong while providing me with invaluable 
scientific knowledge and experience; and for 
that, the TERF program will always be near and 
dear to my heart.

Education &
Outreach

SUMMER 2016
Tyson hosted 15 TERFers from nine different high schools 
during Summer 2016. All TERF participants are college-
bound, and two of the students returned for a second 
summer of research at Tyson.

Lexie Beckermann
Eureka High School ‘17
Katie Buatois
Eureka High School ‘17
Melissa Gastelum
Clayton High School ‘17
Devin Haas
Marquette High School ‘18
Omair Habib 
Lafayette High School ‘18
Hayley Huntley
Eureka High School ‘17
Mya Miranda
Hazelwood West High School ‘17
Athena Oakes
Fort Zumwalt North High School ‘17
McKenzie Ruff
Eureka High School ‘17
Delilah Sayer
Rockwood Summit High School ‘18
Bailey Saylor
Fort Zumwalt North High School ‘17
Calvin Schaefer
Metro Academic and Classical High School ‘17
Lara Tapy
Marquette High School ‘17
Sydney Ties
Eureka High School ‘17
Lydia Young
Pattonville High School ‘18
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Reflections from a Tyson fellow 
Madeleine Mullen, 
Owen Sexton Fellow, WUSTL ’18
Spending my summer at Tyson has helped 
me grow as a researcher and narrow down 
what I want in a career in the sciences. 
Tyson gave me confidence in my research 
abilities by allowing me to develop my own 
research project and positively contribute 
to my PI’s larger research. Before Tyson, I 
knew that I loved animals and research, but 
I wasn’t sure how to combine them with a 
career. By working closely with my PI and 
comfortably and casually learning from 
the faculty at Tyson and other non-Tyson 
members of my team, I realized that my 
ideal career with animal research does exist 
and that there is no single path towards 
doing what you love.

In this 11-week summer program, undergraduate students are given the opportunity 
to work elbow-to-elbow with a faculty member, postdoctoral scientist, staff scientist, 
or graduate student mentor on current field-based research projects. First-time fellows 
typically have an interest in ecological research but may not yet have the experience 
needed to conduct their own mentored research projects. Advanced or returning 
undergraduate fellows are often given the opportunity to design and execute their 
own field-based ecological research under the guidance of a mentor. 

After completion of the summer field season, fellows often present the results of their 
research at the Washington University undergraduate research symposium or similar 
symposium at their own undergraduate institution. Former fellows have presented 
their research at regional and national meetings, and several projects have resulted 
in peer-reviewed publications. Many of our former fellows have entered graduate 
programs or careers in the environmental sciences. 

Support for the Tyson Undergraduate Fellows Program is provided by grants from 
the National Science Foundation and Howard Hughes Medical Institute, Washington 
University fellowship and internship funds, and Tyson Research Center.

Undergraduate fellows program
Education &
Outreach
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WINTER/SPRING 2015-2016

Seven undergraduate fellows from Summer 2015 
presented posters at the Washington University Fall 2015 
undergraduate research symposium on October 10. 

Evan Alger-Meyer, WUSTL ‘17
Diana Jerome, WUSTL ‘16
Effect of habitat on negative density dependence in a 
temperate forest (Jonathan Myers)

Brenda Alvarado, WUSTL ‘19
Effects of exotic plants on phylogenetic structure of plant-
pollinator networks (Tiffany Knight)

Molly Kuhs, WUSTL ‘17
Below ground enemies have a negative impact on an exotic 
plant species but not on a closely related native 
(Scott Mangan and Claudia Stein)

Briana Tiffany, WUSTL ‘16
Thermoregulation of three-toed box turtles in urban and 
rural environments (Stephen Blake)

Brenden Sweetman, WUSTL ‘18
Host-parasite interactions: effects of larval habitat on 
Ascogregarina barrette infection in Aedes triseriatus
(Katie Westby, Kim Medley)
 
Thomas VanHorn, WUSTL ‘18
Mapping tick abundance in Ozark forests
(Kim Medley, Katie Westby)

SUMMER 2016

During Summer 2016, Tyson hosted 10 undergraduate 
fellows from Washington University and 8 from other 
universities across the United States.

BOX TURTLE MOVEMENT AND HEALTH
Madeleine Mullen – WUSTL ’18 (Owen Sexton Fellow)
Nicole Oppenheim – WUSTL ‘18

SPECIES INTERACTIONS AND INVASION
Nancy Conejo – Univ. of Houston-Downtown ‘17
Cara Cook – WUSTL ‘19
Junhwi Yoo – New College of Florida ‘17
George Zhou – WUSTL ’17 (Coles Fellow)

ECOLOGY/MACROECOLOGY OF DISEASE VECTORS
Brenden Sweetman – WUSTL ‘18
Thomas Van Horn* – WUSTL ‘18

TEMPERATE FOREST DYNAMICS AND BIODIVERSITY
Camila Chiriboga – Missouri State University ‘19
Jaron Cook – WUSTL ‘18 (Coles Fellow)
Ashley Knudson – WUSTL ‘17 (BioSURF Fellow)
Alexandra Porter* – Univ. of Alabama-Huntsville ‘19
Iris Seto – WUSTL ‘16
Vincent Spradling – McKendree University ‘17
Adam Vorel* – Maryville University ‘19

ECOLOGICAL GENOMICS IN WHITE CLOVER
Amy Kuhle – Quincy University ‘17
Bailee Warsing* – Univ. of Missouri-St. Louis ‘20
Julien Weinstein – WUSTL ‘17 (Lennette Fellow)

* SIFT & TERF alumni

Education &
Outreach
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Institution Faculty Postdocs
Grad 

students
Techs

Undergrad
students

High school
students

External funding

Washington University in St. Louis 10
Arts & Sciences

Biology* 8 2 3 4 1 National Science Foundation (5)
Earth & Planetary Sciences 1
Anthropology 1
Physics 5 National Science Foundation, private foundation

Sam Fox School of Design & Visual Arts
Art 1

Tyson Research Center 1 3 0.5
St. Louis area high schools (19) 42
Canisius College 1
Chicago Botanic Garden & Northwestern University 1 Illinois Academy of Science
German Centre for Integrative Biodiversity Research 1 1
Illinois State University 1 National Institutes of Health
Indiana University 2 Department of Energy (b)
Maryville University 1
Max Planck Institute for Ornithology 1
McKendree University 1
Missouri State University 1
National Great Rivers Research and Education Center 1 1
New College of Florida 1 1
Ohio University 1 Smithsonian Institute
Quincy University 1
St. Louis Zoo 1 1
State University of New York 1 National Science Foundation
University of Alabama in Huntsville 1
University of California, Los Angeles 1 Department of Energy (a)
University of Houston 1 1
University of Minnesota 1
University of Missouri St. Louis 2 1 1
West Virginia University Department of Energy (c)

* Biology faculty: Myers (NSF), Mangan, Blodgett, Queller (NSF with Strassman), Strassman, Ben-Shahar (NSF), Vierstra (NSF), Olsen (NSF)

Appendix A: Research use 2015-2016
Summary of institutions, faculty, students, and staff  that used Tyson Research Center
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Appendix B: Educational use of Tyson facilities
Summary of courses and site visits at Tyson Research Center

Courses using Tyson Instructor
Biology 2431: Focus – Missouri’s Natural Heritage Braude
Biology 419: Community Ecology Myers
Biology 4193: Experimental Ecology Lab Mangan
Chemical Engineering 408: Environmental Engineering Lab Giammar
Earth & Planetary Sciences 413: Introduction to Soil Science Catalano
Interdisciplinary Studies 406: Integrated Ecosystem & Sustainable Design Principles Gaidis, Lazarus, Medley
University College: MS in Biology program Pardini
Principia College: Sustainable Architecture Bicknese
UMSL: Conservation Biology Bhatti-Catano
Knox College: Sustainable Design Bicknese
Site visits and events Sponsor/Institution/Group 
Living Learning Center sustainable design tour The Alberti Program, Sam Fox School, WUSTL
Annual TERF symposium Tyson Research Center
Arpita Bose lab retreat Department of Biology, WUSTL
Tyson tour for Career Center Career Center, WUSTL
Endangered Wolf Center Lecture Series: Cheryl Asa, Saint Louis Zoo Endangered Wolf Center
Living Learning Center sustainable design tour Center for Creative Learning, 5th grade architecture unit, Rockwood School District
Meet St. Louis visit to Smithsonian Forest Plot Gephardt Institute for Civic and Community Engagement, WUSTL
Living Learning Center sustainable design tour Missouri Environmental Education Association annual conference
Movement Ecology and Conservation Medicine Teacher Workshop St. Louis Box Turtle Project, Saint Louis Zoo, Tyson Research Center, National Science Foundation
Tyson tour for NGRREC fellows National Great Rivers Research and Education Center
Plant and Microbial Biosciences retreat Department of Biology, WUSTL
Thurtene Honorary organizational meeting Alumni & Development, WUSTL
Wolf Species Survival Plan Meeting Endangered Wolf Center
WUSTL Arts & Sciences Communications retreat Arts & Sciences, WUSTL
WUSTL Summer Undergraduate Fellows retreat Office of Undergraduate Research, WUSTL
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Appendix C: 2016 summer seminar series
May 26: Ximena Bernal, PhD
Purdue University
Unraveling the ecology and evolution of interspecific eavesdropping: lessons from frog-biting midges

June 2: Laura Burkle, PhD
Montana State University
The smell of climate change: alterations to floral volatiles and pollinator attraction

June 9: Nyeema Harris, PhD
University of Michigan
Ecological implications of protection: evaluating parasites, place, and predators

June 16: Jose Louis Ramirez, PhD
Agricultural Research Service, U.S. Department of Agriculture
The mosquito battlefield: understanding the mosquito’s molecular weaponry against pathogens

June 23: Meghan Avolio, PhD
National Socio-Environmental Synthesis Center
Plant community responses to global change drivers

June 30: Ben Sadd, PhD
Illinois State University
Constrained by royal decree: trans-generational immunity in bumblebees and consequences for friend and foe

July 7: Laura Bhatti Catano, PhD
University of Missouri-St. Louis
Coral reefs and the ecology of fear

July 21: Lisa McCauley, PhD
The Nature Conservancy in Arizona
Climate change vulnerability of grassland species

July 28: Lee Dyer, PhD
University of Nevada, Reno
Adventures across the Americas: discovering associations between climate and biodiversity

Aug 4: Anthony Dell, PhD
National Great Rivers Research and Education Center
Exploring the temperature (and body size) dependence of trophic interactions
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