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The USC Wrigley Institute’s Mission:

To encourage responsible and creative decisions in society by providing 
an objective source of marine and environmental science and fostering an 
understanding of the natural world among people of all ages.

“Since its inception, the Wrigley Institute has become a catalyst for 
solutions-oriented research. Today we are addressing unforeseen challenges 

such as ocean acidification and food security, using genome-enabled tools, 
and developing novel technologies that use natural capital wisely.”

– Roberta Marinelli, WIES  Director



REFLECTING BACK, LOOKING FORWARD
In 2015 we celebrated 50 years of research excellence on Catalina Island, and 
20 years of leadership as the USC Wrigley Institute for Environmental Studies.

For five decades, our environmental research and education programs 
at Catalina Island and USC’s main campus have advanced the 
Institute’s goals of scientific knowledge and stewardship in society.  
We are excited to share our continued successes in our 2015 Year  
in Review.

As we look forward, we face new environmental challenges such 
as sea level rise, deoxygenating oceans, and rapidly changing 
ecosystems. In this era of change and uncertainty, our goal is to train 
the next generation of scientists and decision-makers to understand 
these complex problems, and to work collaboratively and effectively  
to generate new knowledge with societal impact.

Wrigley Institute faculty span increasingly diverse fields of study 
and apply exciting new technologies to advance fundamental and 
societally relevant research. Our faculty are leaders in interdisciplinary 
investigations on ocean and climate change, sustainable seafood, 
alternative energy, and environmental monitoring. The Institute 
promotes similar cross-training and innovation for undergraduate  
and graduate students through fellowships, programs, field classes  
and experiential learning opportunities. These early career scientists  
will use the skills they acquire to pioneer the environmental solutions  
of tomorrow.

Our researchers benefit from the Institute’s broad access to 
facilities and environments, which allows for research across varied 
environmental habitats, including the Los Angeles urban coastal 
environment with a large mega-port, Catalina Island with its pristine 
marine protected areas and contiguous preserved land, and deep blue 
ocean waters all within a stretch of 22 miles.

In honor of this year’s anniversaries and our continued contributions 
to the region, the City of Los Angeles recently recognized the Wrigley 
Institute in a 2015 Proclamation. Presented during the August 5th 
meeting of the Los Angeles City Council, it was spearheaded by 
Councilmember Paul Krekorian, USC class of ‘81 and represented a special capstone to our celebrations.

As we move into the next 50 years, new scientific discoveries will emerge and we will continue to contribute to these 
findings and reveal their importance for society. Thank you for being a part of the USC Wrigley Institute’s past, present 
and future.

Roberta Marinelli 
Director, USC Wrigley Institute for Environmental Studies
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RESEARCH
Fundamental research is the foundation of the Wrigley Institute. Our affiliated 
faculty, students and collaborators work across programs to monitor our 
coastlines, understand our changing climate, and identify solutions to 
environmental challenges that affect our health, economy and prosperity.

“I’ve been working out at the Wrigley Marine Science Center  
for 25 years now and have found it to be one of the best  

marine labs in the country.”
– Dr. Chris Lowe, California State University, Long Beach
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Research 2015

Blue is the New Green 
A team of USC Wrigley Institute for Environmental Studies 
(WIES)-affiliated faculty recently received funding from the 
Waitt Foundation, complementing other grants from the 
National Oceanic and Atmospheric Administration (NOAA) and 
the National Science Foundation (NSF), to support shellfish 
breeding and aquaculture genetics research. Supporting 
the Wrigley Institute’s groundbreaking research concerning 
‘The Future of Food from the Sea’, the work is making great 
strides to advance commercial aquaculture stocks and 
explore their ability to withstand environmental challenges. 
The research provides the blueprint for understanding how 
organisms adapt to global ocean change and also advances 
a ‘Blue Revolution’ of smart, sustainable seafood.

As part of USC ‘Future of Food from the Sea’ research group, graduate student Nathan Churches is working at the 
Wrigley Marine Science Center (WMSC) on selective breeding techniques for mussel aquaculture. In collaboration 
with the Southern California-based aquaculture company Catalina Sea Ranch and with funding from NOAA, he is 
investigating mussel family lines for easily identifiable genetic traits linked to growth and mortality. These traits will allow 
the industry to optimize outputs under different environmental circumstances, and develop the equivalent of a seed bank 
for molluscan aquaculture.

A More Acidic Ocean 
Researchers on Catalina study climate impacts on the ocean 
by measuring local water chemistry for changes in ocean pH 
that result when carbon dioxide from the atmosphere enters 
surface waters. This global phenomenon, known as ‘ocean 
acidification’, poses challenges to marine life and habitats. 
By tracking local water conditions, testing physiological 
responses of marine animals, and partnering with other 
scientists across the region, the Institute’s researchers are 
revealing the subtle, yet critical, implications of changing 
climates on our ocean and its life.

Donal Manahan, Professor of Biological Sciences in  
USC Dornsife, and his research team have measured the 
physiological toll that environmental stresses such as ocean 
acidification impose on marine invertebrates. In a study using 

sea urchins as a model organism, the Manahan research team has shown that urchin metabolism works overtime to 
cope with acidifying seas. Calculating the metabolic budgets took two years of painstaking laboratory work, including 
rearing the early stages of sea urchins at the WMSC’s stellar large-scale culturing facilities and using our state-of-the-art 
water chemistry monitoring resources on Catalina Island.

Redefining Coastal Research
Each year, we host faculty and graduate students at the Wrigley Marine Science Center on 
Catalina Island to conduct transformative research on ocean and coastal systems. Their work 
continues to expand our understanding of marine ecosystems and advance their fields.
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Research 2015

Coastal Time-Series Monitoring 
With 17 years of ocean observations in the San 
Pedro Channel, WIES’s San Pedro Ocean Time-series 
(SPOT) dataset has become a globally recognized 
resource for ocean researchers. Our monthly 
observations of dissolved oxygen, fluorescence, 
temperature, salinity, pressure, and subsurface light 
give scientists the rare ability to track seasonal and 
annual patterns, and distinguish them from long 
period events such as El Niño or changing climate. 
In December 2015, the Institute celebrated this 
achievement by gathering 50 of USC’s leading 
scientists to discuss their research enabled by the 
program. The workshop showcased the important 
oceanographic work done at USC and reinforced the 
SPOT’s signature role in understanding California’s 
coastal waters and oceanic ecosystems worldwide.

Naomi Levine, Gabilan Assistant Professor of 
Biological Sciences and Earth Sciences in USC 
Dornsife, is investigating the impact of climate 
change on microbial communities in the open 
ocean. Her lab group also studies the flip side of 

the question: What is the impact of microbes on global climate and marine ecosystems? Much of her data is drawn 
from time series sites such as the SPOT. “The SPOT site is a fantastic dataset to ask questions about community 
composition,” she says. By working with these data archives, her research reveals relationships between the life and 
death of phytoplankton and bacteria and how they are linked to the “large-scale” dynamics of carbon dioxide transport 
into the surface ocean.

Other findings from the SPOT:
• Phytoplankton and microbial populations change rapidly in response to local rainstorms and wastewater diversions, 

which has significant implications for understanding harmful algal blooms.
• Oxygen levels at the SPOT and other time-series stations worldwide have decreased over the last two decades, 

perhaps due to warming oceans globally or to local discharges into the coastal ecosystem.
• Los Angeles is reducing urban nutrient runoff, but ocean waters are getting warmer, resulting in complex impacts 

on local phytoplankton communities and marine food webs that will be important for researchers to monitor.

Reconstructing the Ocean’s Past 
Researchers working at the WMSC from UC Davis 
are also refining our understanding of Earth and 
ocean history by studying shell composition of 
single-celled microorganisms called planktonic 
foraminifera. Trace minerals in their shells provide 
a record of the marine environment. By collecting 
and culturing these organisms in the lab, scientists 
are making links between shell formation, carbon 
dioxide, ocean circulation, and climate change. The 
information helps paleo-scientists worldwide refine 
models of historic ocean and climate conditions and 
assess the health of today’s coastal waters.
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Research 2015

Seeking a Solution to Pollution 
– Megan Hall, USC Marine & Environmental Biology

Copper is a major contaminant in coastal waters, carried 
to sea by urban runoff and marina pollution. Graduate 
student Megan Hall is working with Dr. Andrew Gracey, 
USC Associate Professor of Biological Sciences, to develop 
new assessments of copper impacts on local invertebrates, 
combining traditional techniques with advanced molecular 
methods. Her research will provide more detailed 
information on safe copper limits and enhance regulation  
of coastal habitats.

“Believe it or not, numerous bays and harbors exhibit 
copper concentrations that exceed the safe limits for at 
least some portion of the year. Although current toxicity 

tests provide good baseline data, they don’t provide some important information that could be very useful in determining 
safe pollutant levels. For that reason, I’m looking at development of mussels after exposure and also analyzing the animals’ 
gene expression to determine what is happening inside, as an indicator of physiological stress that may not be evident 
at the whole organism level. Together, monitoring of physical and molecular measurements can provide more detailed 
information on safe copper limits in coastal waters, and hopefully allow us to better protect mussels and other sensitive 
coastal organisms.”

Wrigley Institute Summer Fellows 
The Wrigley Institute Summer Fellowship is one of the 
Institute’s longest running graduate programs. Each 
year, we support students from USC and across the 
region to conduct summer fieldwork at the Wrigley 
Marine Science Center. The thirteen fellows in our 
2015 cohort investigated such topics as the ecology of 
moray eels, stresses associated with ‘catch and release’ 
fishing, replacement of giant kelp with invasive algal 
species, physiological impacts of climate change on 
organism physiology, and the use of advanced robotics 
to track behaviors of local sharks.

• Casey Barr, USC Earth Sciences  
(*Victoria Bertics Fellow)

• Bingran Cheng, USC Marine & Environmental Biology 
• Nathan Churches, USC Molecular &  

Computational Biology
• J.R. Clark, Cal State Northridge 
• Russell Dauksis, Cal State Northridge 
• Sam Ginther, Cal State Northridge 

• Megan Hall, USC Marine & Environmental Biology 
• Jerry Hsiung, Harvey Mudd College 
• Tevfik Hamdi Kitapci, USC Molecular &  

Computational Biology
• Bonita Lam, USC Marine & Environmental Biology
• Caitlin McGarigal, Cal State Long Beach 
• Griffin Srednick , Cal State Northridge 
• Connor White, Cal State Long Beach

Student Spotlight – Wrigley Institute Fellow
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Research 2015

Douglas Capone (Faculty, USC) 
Examining the importance of nitrogen fixation by associated bacteria to the 
microbial ecology of the invasive seaweed (Sargassum) at Catalina.

Dave Caron (Faculty, USC) 
Karla Heidelberg (Faculty, USC) 
Understanding the ecological significance of microorganisms with plant-
like and animal-like nutritional styles in marine ecosystems.

Lisa Collins (Faculty, USC) 
Will Berelson (Faculty, USC) 
Using carbon and nitrogen isotopic signatures to determine resource 
partitioning of large mammals on Catalina Island.

Karen Crowe (Faculty, San Francisco State University) 
Hox expression during pelvic fin development of the Catalina goby 
(Lythrypnus dalli): functional divergence between paralogs.

Lynn Dodd (Faculty, USC) 
Wendy Teeter (Faculty, UCLA) 
Pimu Catalina Island Archaeology Project (PCIAP), working to assess and 
protect archaeological sites on Catalina Island.

Jack Engle (Faculty, UC Santa Barbara) 
Kathy Ann Miller (Researcher, UC Berkeley) 
Long-term intertidal monitoring at Bird Rock and Little Harbor: diving 
surveys for eelgrass, invasive seaweeds, abalone, and fishes inside and 
outside MPAs.

Dave Ginsburg (Faculty, USC) 
Investigating secondary productivity and habitat composition of eelgrass in 
the Blue Cavern State Marine Conservation Area.

Dennis Hedgecock (Faculty, USC) 
Investigating the genetic and molecular base of oyster resistance to an 
oyster-killing virus (Ostreid herpesvirus 1).

Karla Heidelberg (Faculty, USC) 
To develop, test and implement training modules specific to undergraduate 
Science Technology Engineering and Math (STEM) students working and 
learning in areas of ocean science.

Each year, we host a range of faculty and senior scientist research at the Wrigley Marine Science 
Center. Below are some examples of their projects in 2015.

Faculty Research Spotlight – Highlights at Catalina
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Research 2015

Kevin Kelley (Faculty, CSU Long Beach) 
Fundamental and evolutionary aspects of the endocrine regulation of 
growth and metabolism in vertebrates.

Julie King (Researcher, Catalina Island Conservancy) 
Managing the island fox recovery program.

Chris Lowe (Faculty, CSU Long Beach) 
Chris Clark (Faculty, Harvey Mudd) 
Tracking leopard sharks in Big Fisherman’s cove using Autonomous 
Underwater Vehicles.

Donal Manahan (Faculty, USC) 
Investigating the effects of ocean acidification on the developmental 
biology of the purple sea urchin (Stronglyocentrotus purpuratus).

Rita Mehta (Faculty, UC Santa Cruz) 
Population dynamics and dietary breadth of California moray eel 
(Gymnothorax mordax) around Two Harbors, Catalina Island.

Sergey Nuzhdin (Faculty, USC) 
Development of genetics-based selective breeding protocols for 
improvement of the Mediterranean mussel (Mytilus galloprovincialis) and 
advancement of aquaculture.

Ann Russell (Faculty, UC Davis) 
Development and application of geochemical tracers of changes in ocean 
chemistry, including metals and stable isotopes in foraminiferal shells.

Andrey Shvetsov (Researcher, Anacapa Marine Research Institute) 
Monitoring radiation (Cesium 137) levels in fish along the Southern 
California Coast in linkage to radiation discharge from Fukushima nuclear 
power plant.

Jayson Smith (Faculty, Cal Poly Pomona) 
Consumption rates and diet selectivity of the sea urchin (Strongylocentrotus 
purpuratus) for native and non-native sargassum seaweeds.

Brandon Southall (Researcher, UC Santa Cruz) 
Measuring behavioral responses of marine mammals to human sounds 
associated with sonar signals, commercial shipping and offshore energy.

Mark Steele (Faculty, CSU Northridge) 
Scott Hamilton (Faculty, Moss Landing Marine Lab) 
Investigating the impact of size-selective mortality on sex-changing fishes: 
a 3 year study using 3 different model goby species.

Crow White (Faculty, Cal Poly San Luis Obispo) 
Kellet’s whelk: surveying and assessing population connectivity.
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Research 2015

Ecological Roles of Non-Natives 
Drs. Lisa Collins, USC Associate Teaching Professor of 
Environmental Studies, and Will Berelson, USC Professor 
of Earth Sciences, and students explored a local 
research question linking science with conservation—
investigating the role of invasive animals and the plants 
they consume on Catalina Island. The question was ‘who 
eats what?’. More specifically, do mammals introduced 
to Catalina such as deer and bison preferentially eat 
the island’s native plants or invasive ones? By analyzing 
diets of the herbivores, the work sought to reveal the 
ecological roles of non-natives and inform Catalina’s 
natural resource management.

The Future of Los Angeles 
The Institute held a special community symposium in 
April 2015 on the environmental history of Los Angeles, 
and its transformation from native coastal habitat to 
today’s urban metropolis. Co-sponsored by USC Sea 
Grant and the Natural History Museum of Los Angeles, 
the event assembled the unique viewpoints of city 
officials, managers, biologists, geographers, architects 
and anthropologists. Together, their insights combined to 
highlight the city’s past and present-day challenges and 
develop collaborative goals for a sustainable future.

What Does the Channel Island Fox Say? 
Nicole Adams, a PhD student with USC Professor of 
Biological Sciences Suzanne Edmands, is studying the 
genetics of Channel Island foxes in work funded by the 
Offield Family Foundation. Fox populations suffered 
catastrophic declines in the last 25 years, but rigorous 
captive breeding programs brought their numbers 
back. Nicole’s research asks about the effects of this 
decline on genetic diversity. Using modern samples and 
museum collections, she analyses pre- and post-decline 
population genetics to assess changes in diversity, 
which may be crucial in conservation efforts for the 
foxes in the future.

The Human and Terrestrial Landscape
The Wrigley Institute engages in research at the interface of the natural world with human 
society, particularly as those challenges are expressed along the coastal environments of 
southern California and the urban complexities of Los Angeles.
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Research 2015

Using Spatial Sciences to Reveal the Past 
All humans need freshwater for drinking and as a 
resource that sustains the plants and animals on 
which people depend. USC Archaeology and Religion 
Professor Lynn Dodd and USC Professor of Spatial 
Sciences SuJin Lee are working to identify surface 
and submarine groundwater discharge sites on 
Catalina Island, in order to model likely early locations 
for human settlement at the island when sea level 
was hundreds of feet lower than it is today. The 
research will not only inform our understanding of 
where and how Catalina’s early populations lived, but 
also contribute to a more complete understanding of 
Catalina’s hydrology and drought effects today.

Cleaner Waste Solutions 
As populations grow and climates change, alternative 
technologies are increasingly important for carbon 
management. Bacterial (aka microbial) fuel cells are 
one technology that holds great promise. USC Wrigley 
Chair in Environmental Studies and Professor of 
Earth Sciences and Biological Sciences Ken Nealson 
is leading the way by examining how to harness 
the metabolism of bacteria to break down organic 
waste with cleaner reusable end products. Best of all, 
microbial fuel cells actually produce small amounts 
of electrical power during the metabolic process. 
According to his research, some waste treatment 
systems could be designed so that, rather than using 
electricity to process waste, energy can actually be 
generated. His team continues to test the fundamentals 
of this research working with the USC Wrigley Institute 
and real-world facilities around the country.

Connecting Science and Policy 
Last spring, WIES sponsored USC Earth Sciences 
PhD student Jotis Baronas in a national science 
policy program with the American Academy for the 
Advancement of Science. Jotis traveled to Washington 
DC for policy training, and attended meetings on 
Capital Hill to discuss his climate science with 
members of Congress. His experience inspired 
him to start the USC Science Policy Student Group 
upon his return. With over 25 members across USC 
departments, Jotis and the Science Policy students 
explore how science can impact policy and cultivate 
local opportunities for engagement.
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Research 2015

Graduate research is where most scientists start their careers. Through intensive fellowships 
on the USC main campus, graduate students are developing research capabilities, advancing 
fundamental knowledge, and becoming the next generation of science leaders.

Norma and Jerol Sonosky Sustainability Fellows 
In its third year, the Norma and Jerol Sonosky Summer Fellowships support 
summer USC graduate research in applied environmental themes and 
sustainable solutions. Seven Fellows were supported in 2015, including six 
in the USC Chemistry Department conducting research on alternative fuels, 
solar energy, and chemical catalysts. Using ‘green chemistry’ approaches 
to sustainably produce clean energy, water and recycling methods, these 
students are finding novel ways to overcome society’s most pressing emerging 
environmental challenges.

Sustainable Solutions

• Kelsey Bass, USC Chemistry 
• Dhritiman Bhattacharyya, USC Chemistry 
• Jeff Celaje, USC Chemistry 
• Alon Chapovetsky, USC Chemistry 

• Erica Howard, USC Chemistry 
• Ella Sieradzki, USC Marine & Environmental Biology 
• Lily Zhang, USC Chemistry

Fueling the Future 
– Lily Zhang, USC Department of Chemistry

“With gas prices on the rise and the fast consumption of our fossil fuels, 
we must look into transitioning from petroleum-based fuels to “greener” 
alternatives such as hydrogen gas. Unfortunately, hydrogen fuel has dangers 
with storing the gas in a compressed state. In my graduate research as a 
WIES Sonosky Summer Fellow, I investigate alternative ways of storing the 
gas safely until time to release it in a controlled way.

One of the attractive options is Ammonia Borane (AB), a stable solid that is 
a form of chemical hydrogen storage. AB is very dense and can potentially 
release high amounts of hydrogen under mild catalytic conditions. Ideally, this technology would be implemented into a 
fuel cell where it can power light vehicles.

This summer, I searched for the optimal catalytic conditions to achieve the most efficient use of AB as a hydrogen fuel. 
We’ve developed a new catalyst that can release high amounts of hydrogen and minimize byproduct formation. We have 
shown that the catalyst can also create less volatile and harmful byproducts, all while considering cost.

Current continuing efforts in our lab are testing the reusability of this catalyst, and the exact mechanism in which it 
works. With a bit more additional experimentation, we hope to write a manuscript detailing this project to share it with 
the research community and ultimately see it contribute to “greener” fuel applications in the world.”

Student Spotlight – Sonosky Fellow
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International GeoBiology Course 
For its 13th summer, USC hosted the Agouron Institute International 
GeoBiology Course, a multidisciplinary research training program exploring 
the co-evolution of the Earth’s geological record and its microbial 
biosphere. The discipline provides new perspectives on the history of life 
on Earth and how we might recognize past or current signs of life on other 
planets. Fifteen students from across the U.S., Europe and South America 
came together to travel the Eastern Sierras, explore hot springs and 
ancient geological sediments, and collaborate on projects advancing their 
careers in the field. The capstone experience is several weeks on Catalina 
Island, for focused research, discussion and exploration.

• Caitlin Bojanowski, University of Dayton
• James Bradley, University of Bristol
• Joy Buongiorno, University of Tennessee
• Luoth Chou, University of Illinois at Chicago
• Leslie Daille, Pontificia Universidad Catolica de Chile
• Sharon Grim, University of Michigan
• Megan Krusor, UC Davis
• Gabriela Libanori, ETH Zurich
• Kaitlin Rempfert, University of Colorado Boulder
• Danielle Santiago-Ramos, Princeton
• Chris Trivedi, Colorado School of Mines
• Lennart van Maldegem, Max Planck Institute
• Dylan Wilmeth, USC Earth Sciences
• Feifei Zhang, Arizona State University
• Laura Zinke, USC Earth Sciences

“Through this experience and the dedicated instructors and support, 
I  now have the resources and breadth of knowledge to tackle 
larger problems in the field.”

- GeoBiology Course Student 2015

Our immersive field programs expose graduate students to unique sites across the region, while 
training them in today’s most exciting interdisciplinary fields of study.

Earth’s Early Life
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UNDERGRADUATE EDUCATION
By hosting immersive learning experiences and courses on Catalina Island,  
the Wrigley Institute provides a unique setting where faculty can closely mentor 
students and provide hands-on research training.

Catalina’s Living Classroom 
In addition to class contributions on USC’s main 
campus in 2015, the Institute continued to host 
our popular Semester, Spring Break, Maymester 
and Summer classes on Catalina Island. Our USC 
Maymester classes offered 4-week immersions into 
special topics in Aquatic Microbiology and Methods in 
Marine Biology and Biological Oceanography. Taught 
by WIES-affiliated faculty, these classes offer USC 
students unique hands-on experiences that transcend 
the traditional classroom setting.

For students seeking an alternative to the traditional 
spring break, we also hosted a 1-week spring course 
on ‘The Science of Sustainable Food.’ The program 
takes advantage of new aquaponics and greenhouse 

resources at the Catalina campus. Merging concepts of agriculture, nutrient cycling, resource conservation, and food 
justice, USC students are given a unique chance to explore where their food comes from and how to incorporate 
sustainable choices into their daily lives. 

A Taste of Research 
In its 3rd year, the NSF-funded summer Research 
Experiences for Undergraduates (REU) program 
continued to bring excellent students from across the 
country to Catalina for a 8-week immersion program  
in Coastal Ocean Processes. The ten students 
conducted independent research with USC faculty and 
graduate mentors, and participated in oceanographic 
cruises and special seminars.

Audrey Looby, USC Environmental Studies ’16, was an 
REU Scholar in 2015, where she lived for two months 
at the Wrigley Marine Science Center with nine other 
students from around the county. For her project, she 
used her scientific diving skills to conduct underwater 
surveys of marine life within Big Fisherman’s Cove, 

part of our local Marine Protected Area. Continuing the project into the school year with Environmental Studies Associate 
Professor Dave Ginsburg, she went on to compare the numbers and species she found today to past data from the last 
50 years. The work is revealing how the natural history of our coasts has changed over time.
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Undergraduate Education 2015

“It was the most productive and beneficial thing I  could have done with 
my summer. It gave me an idea of what grad school will be like and 
confirmed my belief that research is what I  want to do with my life.”

- REU  Scholar 2015

Internships: Ideas into Action 
We hosted 8 USC undergraduate student interns 
in 2015, giving them practical experience in 
diverse independent themes. Summer interns 
Jacqueline Hernandez ’17 and Natalie Kra ’17 from 
Environmental Studies and Journalism major Crystal 
Smith ’15 helped build the new Thornton Aquaponics 
system at the Wrigley Marine Science Center. Their 
work established a teaching platform merging 
concepts from aquaculture and hydroponics into a 
self-contained system of fish, bacteria and plants 
for sustainable food production. Since the summer, 
other USC students have built upon this work by 
using the system in their own internship and research 
projects. Through the aquaponics facility, students are 
exploring science themes, learning concepts behind 
sustainable food, and enacting hands-on solutions.

Environmental Studies interns Caitlin Martin ’16 and 
Nicole Hamasaki ’16, also learned the art of grant 
writing through WIES internships with WIES Special 
Projects Director Jessica Dutton and Environmental 
Studies Program Director Karla Heidelberg. They 
developed partnerships, met with stakeholders and 
wrote grants to effect change on campus. Caitlin’s 
award enabled the purchase of 16 new rain barrels 
for the WMSC, which now hold nearly 800 gallons 
of rainwater to mitigate water rationing at Catalina 
during the ongoing drought. Nicole’s grant installed 
water bottle fill stations at the Los Angeles Memorial 
Coliseum to enhance the Coliseum’s ‘Zero Waste’ 
campaign. Both students achieved their goals, and 
gained new confidence in knowing they can turn 
ideas into action.
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Undergraduate Education 2015

2015 Research Experiences for Undergraduates (REU):  
A 8-week NSF program in support of summer undergraduate research in Coastal Ocean Processes at Catalina Island.

• Jennifer Aldous, Mt. St. Mary’s University 
• Albert Chang, USC ENST
• Amanda DeLiberto, University of New Haven 
• James Duffy, Rutgers University
• Matthew Jelloian, California State University Northridge 
• Colin Keating, Washington University 
• Audrey Looby, USC ENST
• Vivianna Sanchez, Mt. St. Mary’s University 
• Natalianne Tuttle, Humboldt State University 
• Lauren Wilson, Maryville College

2015 Student Interns and Andrew Zinsmeyer Scholars (*):  
Internships in support of independent mentored research training across a variety of WIES themes.

• Chris Carr, USC ENST/Human Health– Aquaponics Intern
• Nicole Hamasaki, USC ENST – Science Writing Intern 
• Jacqueline Hernandez, USC ENST – Aquaponics Intern*
• Davis Huber, USC ENST – Invasive Species Intern
• Natalie Kra, USC ENST – Aquaponics Intern*
• Afton Montgomery, USC ENST/Creative Writing – Aquaponics Intern
• Amelia Moura, USC ENST – SPOT Ocean Time-Series Program Intern 
• Caitlin Martin, USC ENST – Science Writing Intern
• Crystal Smith, USC Annenberg – Aquaponics Intern*

Undergraduate Interns and Research Scholars
At the Wrigley Marine Science Center and on USC’s main campus, we foster unique experiences 
for undergrads seeking independent experiences outside of the classroom.
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Undergraduate Education 2015

The Institute excels at offering transformative year-round undergraduate experiences at Catalina 
Island, both for USC students and students from around the world.

USC Maymester Classes 
These month-long courses allow USC students to engage in immersion learning at Catalina after the traditional 
school year ends. In 2015, topics included ‘Aquatic Microbiology’ and ‘Methods in Marine Biology and Biological 
Oceanography’.

Cal State University Marine Biology Semester 
USC’s Wrigley Marine Science Center hosted this 15-week CSU semester-long undergraduate program in Fall 2015, 
designed for Cal State students with a serious commitment to environmental and marine science.

UCLA Catalina Semester 
Last fall, UCLA’s Marine Biology Quarter also returned to our campus, as we supported their advanced undergraduate 
field program in marine ecology and student research projects in marine biology.

Cal State Northridge Pimu Catalina Island Archaeology Field School 
This summer field course provides students with a working knowledge of archaeological sites, survey, excavation, lab 
and cataloging methods, while based at the Wrigley Marine Science Center and immersed in 9,000 years of Catalina’s 
cultural history.

USC Global Environmental Microbiology Summer Course 
A field-based course run by USC C-DEBI introducing microbiology and microbial ecology to 2/4-year college students.

Spring Break Programs 
Each year, we offer week-long classes during spring vacation for students seeking educational adventures. Last year we 
offered a USC Spring Break in the ‘Science of Sustainable Food,’ and a Caltech Spring Break in ‘Service Projects’.

USC Scientific Diving Program 
We are proud to offer research SCUBA instruction associated with the American Academy of Underwater Sciences 
(AAUS). For students who are already SCUBA certified and looking to advance their scientific diving skills, the Institute 
provides courses in AAUS Scientific Diving, and a variety of advanced diving courses. The Diving Safety Officer connects 
students to research dive opportunities throughout the year.

Catalina Island Field Courses
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USC Environmental Studies

• ENST 100: Introduction to Environmental Studies
• ENST 298: Introduction to Scientific Diving
• ENST 320: Soil and Water Sustainability
• ENST 457: Marine Biology (Maymester)
• ENST 480: Integrated Ecosystem Management 

(Problems Without Passports)
• ENST 495: Senior Seminar in  

Environmental Studies
• ENST 499: The Science of Sustainable Food
• ENST 490: Directed Research

USC Biological Sciences

• BISC 473: Biological Oceanography
• BISC 419: Environmental Microbiology
• BISC 431: Aquatic Microbiology (Maymester)
• BISC 455: Molecular Approaches to  

Microbial Diversity
• BISC 457: Methods in Marine Biology & 

Biological Oceanography (Maymester)
• BISC 490: Directed Research

Other Departments

• SSI 587 (Spatial Sciences): Spatial Data Acquisition
• SWMS 499 (Gender Studies): Food Culture  

and Politics

USC Extracurricular Programs and Student Groups

• USC Mork Scholars 
• USC Thematic Options
• USC Harman Polymathic
• USC Neighborhood Academic Initiative
• USC Freshman Honors
• USC Supplemental Instruction
• USC ENST Scientific Dive Team
• WomENST
• USC Wilderness Medicine
• USC Joint Educational Project 
• Aerospace Mechanical Engineering
• Young Researchers Program
• QuASA LGBT
• C-DEBI GEM Summer Program
• C-DEBI CC-RISE 
• USC Science Policy Group
• USC Science Film Competition
• Environmental Student Association
• USC Office of Sustainability

Elevating USC Undergraduate Academics
The environmental sciences have broad relevance to classes across the USC campuses. In 2015, 
the Wrigley Institute contributed to numerous USC courses and clubs, enriching their content and 
deepening the value of USC’s undergraduate experience.
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OUTREACH
Reaching into local communities is a vital component of the Wrigley Institute 
mission. In 2015, nearly 2,000 visitors traveled to our Catalina campus to 
learn from WIES scientists and staff. Thousands more were impacted through 
our mainland programs in K-12 education, lifelong learner opportunities and 
special events.

Planting Seeds in Los Angeles Classrooms 
Begun in 2015, our ‘Food for Thought’ program provides 
exciting new environmental education resources for science 
teachers in South Los Angeles schools through aquaponics. 
The systems enable K-12 students and teachers to grow plants 
and fish in their classrooms and engage in hand-on discovery 
about science, engineering and food sustainability. In year 
one, 10 schools participated in the program. Students love the 
program, and new schools are enthusiastic about joining as the 
initiative grows in the coming years.

Promoting Youth Leadership 
Immersive K-12th grade programs are a vital part of promoting 
environmental awareness in youth. Dozens of groups, 
such as the Aaron Price Fellows from San Diego, came to 
Catalina in 2015 for experiences in coastal sustainability and 
environmental stewardship. Our signature Summer High School 
Marine Lab Experience also brought students from around 
the country to the island for a week of ocean adventure and 
exploration. Such transformative experiences introduce students 
to marine careers and awaken lifelong passion for conservation.

Diving for a Cause 
The WIES-Catalina Conservation Divers (WIES-CCD) have been 
collecting underwater environmental data in the waters around 
Catalina since 1992 with support from the Institute. Over that 
time, they have amassed a valuable time-series dataset about 
Catalina’s changing coastal ecosystems. The WIES-CCD program 
also runs the annual Avalon Underwater Clean-Up. In 2015, the 
34th year of the clean-up, the event gathered hundreds of divers 
and raised valuable funding to support our Hyperbaric Chamber 
and USC’s scientific diving program. The 543 participants 
cleaned up 2,940 pounds of trash from Avalon Harbor.
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WRIGLEY MARINE SCIENCE CENTER
Our Catalina facility continues to grow in demand and capabilities with new 
programs and advanced infrastructure improvements.

Research Greenhouse 
2015 unveiled an advanced new research greenhouse on Catalina, 
funded by the National Science Foundation and contributions from 
our supporters. Designed with the Institute’s solutions-oriented 
science in mind, the facility provides support for marine and 
terrestrial research projects. The “blue” side of the greenhouse, 
dedicated to the blue economy, is designed specifically for 
saltwater research and currently supports algal culture and shellfish 
research. The “green” side supports projects requiring freshwater 
and houses aquaponic, hydroponic, and terrestrial plant research.

Both sides of the greenhouse advance the Institute’s education and 
outreach goals. By putting research on display, visitors now literally 
get an ‘inside peek’ into the work done by our scientists every day.

Thornton Aquaponics System 
Made possible by a generous gift from the Thornton Family 
Foundation, the new Thornton Aquaponics System serves as the 
foundation for multiple USC undergraduate internship projects, as 
well as a highlight of education and outreach programs visiting the 
marine lab. An ecosystems-based approach to food production, 
aquaponics combines fish tanks with plant cultivation to grow 
vegetables and showcase natural ecological cycles, chemistry 
and engineering principles, as well as broader themes of food 
and sustainability. This platform anchors the Institute’s diversifying 
aquaponics education and research programs.

Powered by the Sun 
Last summer the Wrigley Marine Science Center received a major 
donation of solar technology from Helix Electric. It represents USC’s 
and Catalina’s first significant installation of renewable energy.

The 88-panel photovoltaic system now supports the campus’s 
dining hall, the dormitory and also an electric vehicle charging 
station—generating up to 23.7 kW of power. Furthermore, the 
system includes an interactive display to show output and enhance 
visitors’ understanding of the benefits of solar power. With this 
system, the Institute takes a step forward in demonstrating 
sustainable technologies to the several thousand researchers, 
students and guests that visit our island facility each year.

20 USC Wrigley Institute for Environmental Studies



WMSC 2015

• Total passenger trips on the Miss Christi boat – 11,540
• USC faculty research projects at WMSC – 16
• USC faculty visitors to WMSC – 50
• Other researchers to WMSC – 191

• Affiliations: USC, UC Santa Barbara, Hubbs–SeaWorld, Anacapa Marine Research Institute, UC Davis,  
Oregon State University, Florida International University, CalTech, College of Idaho, CSU Hamilton, UC Berkeley, 
Monterey Bay Aquarium Research Institute, University of Maryland, Scripps/UC San Diego, UC Santa Cruz, 
UCLA, San Francisco State University, Aquarium of the Pacific, NOAA, CA Fish and Wildlife, CSU Northridge,  
CSU Long Beach, Harvey Mudd, Cal Poly Pomona, Cal Poly San Luis Obispo, Catalina Island Conservancy

• Postdoctoral researchers – 48
• Graduate students (researchers) – 149

• Affiliations: USC, CSU Northridge, UC Santa Barbara, Harvey Mudd, CSU Long Beach
• Graduate student classes – 146 students
• Undergraduates – 1,234 students
• Total scientific divers –  216
• K-12 programs – 810 individuals
• Teacher trainings – 30 teachers
• Boone Center visitors – 815 guests
• Public visitors – 1,141 adults 

• Saturdays at the Lab – 570

Wrigley Marine Science Center Guests

“Through our facilities, we are demonstrating how you can harness 
natural resources to achieve the dual goals of teaching and  
practicing environmental science and sustainability.”

– Roberta Marinelli, WIES  Director
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WMSC 2015

• Monterey Bay Aquarium Research Institute /  
Center for Dark Energy Biosphere Investigations: 
Remote Operated Vehicle (ROV) Testing

• US GEOTRACES International Program:  
Pacific Cruise Data Workshop

• Scientific Committee on Oceanic Research, 
International Final Workshop and Short Course: 
Modern Planktonic Foraminifera and Ocean Changes

• Moorea Coral Reef Long Term Ecological Research 
Writing Retreat

• USC Affiliated Research: Feed the Future Innovation 
Lab for Climate Resilient Chickpea,  
Research Meeting

• USC Affiliated Research: Computational Approaches 
in Systems Population Biology

• USC Mork Scholars Leadership Retreat
• USC Inaugural Polymathic Student Conference
• New Generation of Polar Researchers Symposium
• “Last Millennium Reanalysis Project” Workshop on 

Proxy System Modeling
• USC Hearing & Communication Neuroscience: 

Graduate and post-graduate training
• UCLA Bioinformatics PhD Program Retreat
• WILDCOAST: Coastal Conservation Development 

Retreat
• Vision Fleet: Alternative Transportation Team Building 

Retreat
• USC International GeoBiology Program:  

13th Annual Graduate Course
• USC Psychology Conference: Advancement in the 

Science of Habits
• USC Geographic Information Science & Technology, 

Graduate Field Course
• USC Workshop on Genome-wide SNP genotyping 

with 2bRAD

• USC Translational Imaging Center Retreat
• USC Architecture Graduate Design Course
• Boeing Echo Ranger Sub: Testing of New Technology
• USC Keck Parents Association:  

Environmental Science & Health Major
• Broad CIRM Center for Regenerative Medicine and 

Stem Cell Research Retreat.
• USC Marine and Environmental Biology Retreat
• American Academy of Underwater Sciences 

Rebreather and Scientific Diving Training Workshop
• National Park Service Dive Leader Program
• Bureau of Ocean Energy Management, Scientific 

Dive Training
• LA County + USC Medical Center: Hyperbaric 

Medicine Doctor Training Course

Workshops, Conferences, Courses and  
Field Operations at the WMSC Boone Center
The George and MaryLou Boone Center for Science and Environmental Leadership continues to 
be a thriving center for environmental discussion and creativity. In 2015, this “Camp David for the 
environment” brought 28 groups to Catalina from across USC and around the world for intensive 
focus and collaboration. There, they discussed innovations, addressed challenges, and gained 
insights into the natural environment.
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