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 Note from the Editors

Magazine is the student-run environmental magazine at the University of California, Santa Cruz. Our goal is to provide 
coverage of sustainability-related issues and initiatives on, or linked to, the UCSC campus, as well as the broader 
community, in order to further awareness and inspire constructive action. Gaia strives to practice the sustainability we 

promote by printing locally once a year on recycled paper using soy-based ink and publishing year-round on our website. Gaia welcomes 
submissions from UCSC students and aims to create an environmentally inspired outlet for the student voice. 
 Gaia Magazine Issue VII addresses a frequently overlooked aspect of the environmental movement. Activism and social justice 
play a key role in creating change in environmental causes around the world. The movement is not just about animals and plants; it’s also 
about people. Humans not only cause ecological damage, but we create environmental justice issues that negatively affect other humans 
as well. While we are responsible for these crises, we are also uniquely positioned to improve our environment through activism and 
education. It is in our hands. 

Gaia

Madelyn Starr and Allison Titus

We would love to hear your thoughts regarding this year’s magazine. 
Please take the time to give us feedback on this survey:

or access it at www.gaiamagazine.org

Painted mountain corn is a diverse, colorful and hardy variety of corn native to the Rocky Mountain region of the United States. This particular corn was grown in the 
Stevenson Garden for planting through the Demeter Seed Library Project at UC Santa Cruz.
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1000 miles was no short drive                            
For temperatures ranging from 14 to 35.

Frosted mountains dotted our field of view
Shasta, Hood, and Adams too.
Adventure was starting to brew.

Ferns and mosses of vibrant greens
Replaced by ten foot icicles and frozen streams. 

The trails were coated with ice, crystal clear.
Did I tread carefully? Nah, I had no fear.

Slipping and sliding was in high gear.

Despite many hardships there was little pain
I actually took enjoyment from the strain.

Brittle fingers, a pink nose
Aching calves, and wet toes.

My feet carried on through the thick snow.

When it was finally time to go
The fire in the sky burned low.

View of the world gone
I lit two candles of my own

To guide my way back home. 
 

Although much had changed
The beauty remained the same.

Brewing 
Adventures

By Patrick Mueller
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Student ActiviSm: 
WhAt it meAnS to Be 

involved At ucSc 
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tudent ◆ Founder of Sea Slugs 

Why did you geT inVolVed?
 “I’m a UCSC lifer, I have been a student at UCSC since 2006. After I injured my 
shoulder surfing, I needed a creative outlet and started volunteering with beach clean ups 
through the local Surfrider Foundation. I created Sea Slugs as a sister program and expanded 
the goals of the program, now Sea Slugs actively encourages students to become involved in 
community service in Santa Cruz, and bridges the gap between students and the community 
by shining a positive light on the student population”

Why is your org Work imporTanT?
 “The goal of Sea Slugs is to allow all students to get involved in current community 
service that  is ongoing in Santa Cruz, and encourage students to get off campus and give back 
to the community they have become a part of. Sea Slugs connect community service activities 
to student’s passions of surfing and their love of the environment, and gets students passionate 
about helping the community. 

Who is someone you admire?
 “John Rose, is a pro surfer who was motivated after the hurricanes in Haiti and created 

the Waves 4 Water. This program brings clean water worldwide through volunteer programs 
like Clean Water Couriers, which allows surfers to bring water filters to areas they travel to.  
This program’s goal brings a positive image to surfers, inspired me to work with Sea Slugs” 

 Why do you belieVe your organizaTion’s Work is imporTanT?
  “The Art Initiative is a support system for these women. By going into the jails every 
week, we attempt to show the women we will be there for them. Art gives them an opportunity 
to express themselves in a way they may not have had a chance to in the past. We show them they 
are not alone, that there are people out there who will listen to their stories and support 
them.”
hoW did you geT inVolVed? WhaT sparked your inTeresT?
  “After looking at their Facebook page and website, I knew I wanted to be involved in 
the program somehow. I felt the Art Initiative’s goals were inspiring and had the potential to 
deeply impact someone’s life for the better by providing a creative outlet for the incarcerated 
women, who are often restricted from expressive outlets due to their confinement.”

Who is an aCTiVisT you admire and Why?
 “Banksy is someone I admire for being an activist even though he may not be on the 
forefront of everyone’s list as an activist. Banksy uses art as a way to bring the publics attention 
to serious issues as well as a way to express himself. The fact he does his art in the streets invites 
everyone to join in on the conversation and is free for everyone to enjoy not a select few.”

Trey Highton

Jana Kurtia 

Activism isn’t just something that happens at large demonstrations in faraway cities. Our own campus is full of 
students who care about and participate in a variety of causes, campaigns and movements. While this in no way 

covers all of the activism that happens at UCSC, here are a few highlights of students and peers making a positive 
impact in the Santa Cruz community and beyond. 

By Madelyn Starr, Sara Sullivan, Allison Titus 

Courtesy of Trey Highton

Courtesy of Jana Kurtia
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WhaT sparked your inTeresT?
 “I think what really sparked my interest in FFUCSC was the concept of reinvesting in 
sustainable climate solutions and developing ways in which communities can bring about their 
own sustainable energy. I have a lot of passion for developing foundations, messaging strategies, 
and perhaps most importantly showing individuals the power they hold to change the world.”

Why do you belieVe your org’s Work is imporTanT?
 “I genuinely believe that my organization is doing not just important work, but 
essential work. This concept of not investing in things that destroy our world is, to me, a 
fundamental aspect to climate solutions. I often hear the phrase that divestment doesn’t 
actually do anything, or that even if we get the UC to divest from Fossil Fuel it won’t make a 
significant impact. My response is that divestment is the first step in a long process of winning 
back our planet. What we do, what we put in, and what we stand for is what makes the world 
a better place, and we must start with recognizing the people power that we have.”

Who is an aCTiVisT you admire and Why?
 “An advocate I admire the most is researcher and story teller Brene Brown, she is this 
amazing social worker/researcher who studies human connection, empathy and shame. She 
taught me, that we stand in our own way if we can’t be empathetic to ourselves, then we can’t 
be empathetic to the world. I believe that if we live in an empathetic and genuine way then we 
can make the greater connections in the world that are necessary for the amount of healing we 
have to do.”

Why do you belieVe your org’s Work is imporTanT?
 “The College Nine and Ten Garden will complete the campus wide goal of 
having a garden at every college. Hopefully once the College Nine and Ten garden is 
built, there will be more opportunities for Nine and Ten students to get involved with 
campus wide gardens as well as the agro-ecology major here at UCSC.”

hoW did you geT inVolVed and WhaT sparked your inTeresT?
 “I am an avid gardener back home in San Diego. I understood UCSC had lots 
of gardens, but I really wanted to have a garden of our own here at College Nine and Ten. 
I helped form an exploratory committee through the College Ten Senate as a frosh.”

Who is an aCTiVisT you admire and Why? 
 “I am particularly fond of Bill Maher. I love his honesty and his willingness to 
speak his mind. Many people are not willing to stake a claim, but Bill Maher is always 

willing to stand up for what he believes, which is a good quality to have.”

Why do you belieVe your org’s Work is imporTanT?
 “In many public elementary schools, there is a lack of environmental education. 
Sprout Up’s curriculum is in accordance with Common Core and Next Generation Science 
Standards, it’s hands-on, interactive, effective, and fun to teach. Sprout Up empowers students 
to take action in their everyday lives to care for and protect the environment and kids take what 
they learn and teach it to their families and friends, empowering them to make a difference. 
Sprout Up strives to promote sustainability from the youngest members of society, up.”

Who is an aCTiVisT you admire and Why?
 “Malcolm X addressed the overlapping boundaries of nationality, race, and religion 
that play contrasting, complex roles in American identities, from his perspective of a mixed 
African-American Muslim. As a mixed-race Jew, I understand and admire how Malcolm X 
resisted the labels and stereotypes that were placed on him by society, and created new categories 
for himself and others within the American identity. He also admitted and apologized for his 
mistakes, which I believe demonstrates his strength and trust in the people he impacted, as well 
as a desire to move forward.”

hoW did you geT inVolVed and WhaT sparked your inTeresT?
 “During my sophomore year, I enrolled in internships at the Life Lab garden classroom 
on campus and the Gault Elementary School Life Lab garden, where I discovered my love of 
working with children and found my passion for environmental education.”

Margaux Schindler

Ryan Forster 

Rebekkah
Scharf
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A nimal 
rights groups 

have called attention to the horrors of the 
poultry, meat, and fish industries. However, many may 

not realize that similar abuse and exploitation of animals 
happens in the industries associated with animal by-products 

such as dairy, eggs, and honey. Veganism represents a new kind 
of social movement that has more to do with lifestyle changes than 

identity politics. Although different vegans abide by different rules, most 
have the common interest of animal rights or the environment at heart. 
 This being said, there are different types of practicing vegans. A 

dietary vegan, or strict vegetarian, refrains from consuming as many animal 
products as possible along with meat. The Lacto-ovo vegetarians eat milk 

products and eggs but no meat including seafood. Ethical vegans not only 
follow a vegan diet but incorporate the vegan philosophy of animal justice 

into other parts of their life by opposing the use of animal products for 
any purpose. This implies the abstention of leather, fur, silk, goose down, 

lard, gelatin and other lesser known products. Lastly, Environmental 
Vegans avoid animal products on the premise that the livestock 
industry is incredibly damaging to the environment and is not 

sustainable.

Vegan Roots 

Run Deep 
By 

Sophie Holin
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Courtesy of Margaux Schindler

Madelyn Starr

Courtesy of Rebekkah Scharf



Gaia 9Gaia 8

Meat-eating societies 
o f t e n t i m e s 
e n c o u r a g e 

inefficient food production 
and resource management. 
Earth’s expanding global 
population cannot be fed 
by a meat-eater’s diet.

 According to the article “Could Veganism End World 
Hunger?” by Michael Chatham, it is estimated that 925 million 
people worldwide are starving. However, there is enough food on 
Earth to feed everyone. 
So why are more than 
2.5 million children 
worldwide under the 
age of five dying of 
starvation every year? 
The blame lies for 
the most part on the 
livestock industry. 
Most crops that could 
feed hungry humans, 
are fed to animals for 
affluent nations.

 In the end, 
the amount of people 
that one cow can feed 
is not comparable to 
the amount of people 
the nourishment for 
the cow can feed. A 
2013 study conducted 
by scientists at the 
Institute on the 
Environment and 
the University of 
Minnesota concluded 
that 4 billion more 
people could be fed if 
animals were not fed with food crops, which would make 70 percent 
more food available for human consumption.
 Besides being unsustainable for our increasing population, 
the livestock industry is the biggest cause of climate change. The 
inefficient practices involved in animal product production result 
in topsoil erosion, wilderness area depletion, loss of biodiversity, 
groundwater contamination, excessive water usage, and especially 
greenhouse gas emissions.
 Last but not least, the exploitation of animals in this 
industry is a powerful motive for many vegans. On poultry farms, 

overcrowding and unsanitary conditions leads to the spread of 
disease. In addition, hormones are injected into livestock to 
stimulate growth, but their legs and organs cannot keep up, causing 
crippling effects. 
 Many chickens in factory poultry farms are still conscious 
when their throats are cut or when they are thrust into boiling water 
for feather removal, and the list of abusive procedures that take 
place in factory farms goes on.
 It is important to look at the veganism movement from 
every angle, including a critical lense. There are many arguments 
against veganism surrounding nutritional deficits. It is difficult to 

obtain vitamin B-12 from a plant 
based diet because it is usually 
added into livestock feed, and 
then digested by people when 
they eat the livestock products. 

 Therefore vegans need to look 
to fortified foods or supplements 
to obtain B12.  According 
to Nina Rubin in her article 
“Beyond Milk and Honey”, 
“a popular argument against 
veganism is that heavy reliance 
upon artificial nutrient sources 
(vitamin pills, fortified foods) 
is an unhealthy practice. These 
people believe that nutrients                            
should be delivered  to the body 
“in their natural packaging.”

How do you feel about Jenna Woginrich’s claim about ‘avoiding 
the battlefront’?
Lisa: I’d rather vote with my dollar for organic vegetables. I don’t 
believe in any exploitation of animals.
Ava: You cannot sustain a large population with small farms. 
Anyway, animals don’t get to live out their entire lifespan on any 
farm, there’s no retirement plan for them. Is there even such a thing 
as killing something humanely? 
Roxy: Yes, even if it was more environmentally friendly, it is not 
practical on a large scale. College students, among others, would not 
be able to afford it. 

with members Lisa, Ava and Roxy

  
  

 
 

 Amidst the 
controversies encompassing 
the vegan movement, most 
agree that we can each use 
our fork as a ballot. 
 Founder of Banana 
Slugs For Animals Eric 
Deardorff points out that 
“with the simple step of 
changing our diets by just 
eating less meat or going 
vegetarian or vegan, we can 
eliminate some of the biggest 
causes of global warming just 
with our forks.” 
 BSA member Ava 
backed up that claim when 

she stated that “veganism deals with issues that are more important 
than my love for cheese. I am confident that everyone can find a 
connection to veganism.”

4 billion more 
people could be fed 
if animals were not 
fed with food crops, 
which would make 

70% more food 
available for human 

consumption.

There is 
enough food 
on Earth to 

feed everyone.

“Every meal you eat that supports a 
sustainable farm changes the agricultural 

world...”

 As genuine as this stance may be, the most intriguing 
opponent to veganism was Jenna Woginrich’s article “My Beef With 
Beef: Why I Stopped Being A Vegetarian.” 
 In this work, she explains why vegetarianism (which could 
be expanded to veganism) 
is avoiding the battlefront 
against animal cruelty. She 
stated: “My beef, after all, 
wasn’t with beef. It was 
with how the cow got to my 
plate in the first place. Every 
meal you eat that supports 
a sustainable farm changes 
the agricultural world ... 
When consumers demand 
a higher quality of life from 
the animals they eat, feedlots 
will become a black stain of 
our agricultural past.”
 Woginrich’s love 
for animals prompted her to 
start her own small farm to 
make sure the animals she 
ate lead a happy life by raising them herself. She is not just buying 
meat sustainably, as she has cut straight to the source and now 
produces it on her own. 
 However, not everyone can afford to live this way. Banana 
Slugs For Animals,  a political activist group on the UCSC campus, 
is a student organization that seeks to bring visibility to current 
issues surrounding animal cruelty. 
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Whether you are a local in Santa Cruz, a college student living in the town, or a tourist visiting the city’s 
breathtaking beaches, you have most likely laid eyes upon the majestic West Cliff. The cliff surrounds 
a legendary surf spot, called Steamer Lane, that lures surfers from across the world and local, veteran 

surfers who have been surfing this spot for decades. Birdwatchers visit the cliff to observe native seabirds like the 
Pigeon Guillemot and the Brandt’s Cormorant. Along the edge of the cliff is a three-mile trail for bikers, runners, 
and dog-walkers. West Cliff provides something for everyone, from visitors to long-time Santa Cruz residents, to 
enjoy.  

 West Cliff was once a native coastal bluff ecosystem, but 
urban development near the cliff arose from industrial- and tourist-
oriented demands during the late 19th century. As more and more 
people wanted to visit Santa Cruz, these demands became greater. In 
1875, the first rail line service, the Santa Cruz and Felton Railroad, 
was developed. It ran from Felton to 
the wharves of Santa Cruz. In the 
1880s, there were no stairways for 
surfers, trails for bikers or even a main 
road alongside the cliff for drivers. 
All but a footpath existed. In 1928, 
the footpath was turned into a paved 
street now known as West Cliff Drive. 
The new railroad and street offered a means of transportation for 
humans, but urban development has had negative consequences for 
native inhabitants of the cliff. One of these consequences has been 
the arrival of invasive species, which decrease plant biodiversity and 
destroy the homes of native wildlife.  

 Most of the Santa Cruz population is unaware that the 
native plants and animals of West Cliff are suffering from an 
aggressive invasive species known as the ice plant. Even when the 
winds gust and the waves roar, ice plants do not quiver, for they are 
deeply matted into the cliff’s soil. Ice plants have thick, green juicy 

leaves and bloom into vivid shades of 
pink and yellow flowers during late 
spring or early summer. These invasive 
species are native to South Africa and 
were brought to California in the early 
1900s to stabilize soil along railroad 
tracks. In the 1960s, the U.S. Army 
Corps of Engineers planted ice plants 

following construction of nearly 4,000 feet of seawall to protect the 
cliff from powerful waves. The engineers believed that this design 
would prevent erosion and damage to newly built houses and other 
infrastructure. Today’s studies reveal, however, that coastal armoring 
such as seawalls can increase erosion and habitat destruction.  

By Jesi Bautista

“Most of the Santa Cruz population is 
unaware that the native plants and animals 
of West Cliff are suffering from an aggressive 

invasive species known as the ice plant.”
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 Ice plants are a serious threat to the ecosystem because 
they outcompete native coastal plants for space, water, and light, 
and therefore cause biodiversity to decrease. Ice plants are succulent 
plants that take and store water and nutrients from the soil, making 
it almost impossible for native plants like the California sagebrush, 
coastal safewort, coast buckwheat, 
and lizard tail to survive. They also 
make the soil more acidic, which 
allows other non-native plants such 
as kikuyu grass and bermuda grass to 
invade. 
 Native animals like seabirds 
are now likely to be impacted because 
they depend on these native plants 
for food. Seabirds also face challenges finding a place to roost 
because the cliff’s ledges are covered by ice plants. Additionally, ice 
plants serve as a home to non-native black rats that prey on the eggs 
of ground-nesting seabirds.  

 But why should surfers, bikers, runners, dog-walkers, 
birdwatchers, or those living in the neighborhood care about invasive 
species? We often forget that humans have played a significant role in 
endangering the species around us. It is important to acknowledge 
that human beings are part of a larger ecosystem that is made up of 

plants, animals, forests, and oceans. 
 Now the community of Santa 
Cruz can either ignore the California 
sagebrush, seabirds, and countless 
other inhabitants of West Cliff that 
are suffering, or do something about 
it. Though the plants and animals 
do not have a voice to call for help, 
an organization called West Cliff 

Ecosystem Restoration (WCER) has begun to voice their concerns 
to the community. The organization aims to restore coastal plant 
biodiversity and expand wildlife habitats using science, education, 
and community stewardship. 

When standing on the edge of West 
Cliff, ice plants can be found everywhere.

Environmental Science is an essential 
tool for monitoring changes in coastal 
erosion, vegetation community, and 
faunal composition in order to identify 
areas where biodiversity and habitat 
restoration is needed.  Leaders of WCER, 
who are professional ecologists and 
environmentalists, use science to study 
plants’ living conditions and responses 
to various changes in the climate and 
fauna.  Under the guidance of WCER’s 
leaders, elementary students, college 
interns, and community members learn 
how to apply science-based restoration 
practices to bring back native coastal 
plants and habitats to West Cliff.   

Education of the next generation of 
science practitioners is important.  At 
a young age, students learn about the 
significance of maintaining a sustainable 
and balanced ecosystem.  Members of 
WCER work closely with K-8 students 
in local elementary schools’ life labs, 
where they learn about coastal ecology, 
how to grow and monitor plants, how 
to identify invasive and non-invasive 
species, and the importance of removing 
invasive species.  

Community Stewardship involves the 
management of and care for the cliff 
by the community.  The community 
learns about hands-on restoration 
projects like plant propagation, which 
is a cost efficient tool that increases 
biodiversity and ensures sustainability.  
Plant propagation consists of collecting 
native seedlings that come from similar 
habitats, growing these seedlings in 
greenhouses, and then planting them in 
needed areas to restore the coastlands.  
Community stewardship efforts help 
rebuild the cliff and foster investment in 
the local environment as people see the 
effects of their work.   

 West Cliff Ecosystem Restoration has a vision to bring together the Santa Cruz community and federal, 
state, and local entities to restore the ecological integrity of our urban coastal ecosystem. The more dirt-filled hands 
we have digging, shoveling, and planting into the soil, the more destroyed homes we can rebuild. Even if you do not 
live near the cliff, you may have memories tied to the it, whether it was catching your first wave, watching schools 
of dolphins dance across the water or saying farewell to the sun as it takes a dip into the sea. These are a few of my 
favorite memories that will forever be a part of West Cliff. Let us listen to the cliff’s inhabitants and give back to this 
place that has given us so much.  
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ways to restore coastal plant 
biodiversity and expand wildlife habit:

“But why should surfers, bikers, runners, dog-
walkers, birdwatchers, or those living in the 
neighborhood care about invasive species? We 
often forget that humans have played a significant 

role in endangering the species around us.” 

Je
si

 B
au

tis
ta

Pa
tr

ic
k 

M
ue

lle
r

Surfers and birdwatchers stumble across 
ice plants every time they visit the cliff.  
However, most do not know the shocking 

story behind this invasive species. 
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Santa Cruz gets an average of 31 inches of rain annually, according to the 
U.S. Climate Data. Learn about the innovated technology that changes how 
rainwater is used and how it is influencing the UC Santa Cruz Wellness Center.

Flushing Our Way to a 
Sustainable Campus 

By Sara Sullivan 
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When water is so readily available that it is merely just a 
turn of a faucet or a toilet flush away, it is easy to forget 
how limited it really is and all the steps it takes to get it 

there. 
 The City of Santa Cruz gets its water supply from the 

San Lorenzo River, Loch Lomond Reservoir and the Live Oak 
Wells; these water sources don’t magically refill themselves but 
are dependent on rainfall and runoff. Water that flushes toilets is 
filtered and treated to the same standards as water for sinks and 
showers and is pumped and piped from miles away, all to be literally 
flushed down the drain. 

 Doesn’t that seem an excessive and wasteful use of 
energy and water? The campus engineering team at University of 
California, Santa Cruz think so, and have implemented a rainwater 
catchment system at the campus’ Wellness Center that will not only 
catch rainwater, but will use it to flush the two toilets at the facility. 

 Storm Water Programs Manager, Courtney Trask, who has 
been rallying for a rainwater catchment system since she was first 
hired at UCSC in 2003, sat down for an interview to explain how 
this project happened. 

 Thanks to a change in the plumbing code and the 
Proposition 84 Storm Water grant, UCSC is the first UC campus 
to install a rainwater catchment system and help conserve water in 
an innovative way. Courtney, a firm believer in rainwater catchment 
systems, said “it seems silly to not collect water that is falling out of 
the sky, and use it for a toilet. I mean, it’s right there. All you have to 
do is capture it.”  And that is what she is doing: the system collects 
water off of the entire rooftop of the Wellness Center and runs it 
into a large storage barrel, then pipes the water to toilets on site. 

 

While one rooftop might seem like a small collection site, 
Courtney explained “the system will catch 2,800 gallons of 
rainwater, saving around 57,600 gallons of water just by converting 
two toilets to use rainwater instead of purified city water. That’s 
enough water to flush both toilets for the entire winter.” So why are 
there not more rainwater systems?

 Installing rainwater catchment systems is a costly job, 
which is a key reason why rainwater projects are not widespread 
around campus. Funding the project was a collaboration between 
Ecology Action, which won the Proposition 84 storm water grant, 
and the Carbon Fund.    

 The Wellness Center project will cost around $45,000: 
“There is not a lot of public funding for these projects. These systems 
are not cheap. We need to make rainwater affordable,” said Sherry 
Lee Bryan, the Senior Program Specialists for Water Conservation 
and Quality at Ecology Action. She successfully allocated the 
Proposition 84 funding to the Wellness Center Project, and said, 
“The grant was looking for innovative ways of using rainwater… we 
wanted projects that were highly visible and this project fits.” 
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The tank arrived to the Wellness Center in early January and 
will save the campus around 57,000 gallons of water annually. 

 The Wellness Center’s system is highly innovative because 
the system is actually using the rainwater for inside usage, which 
(believe it or not) just became legal due to a change in the plumbing 
code in 2012. “Since there is always a stable demand for flushing 
toilets, a rainwater catchment project finally makes sense, now that 
we can,” Courtney explained. This system is breaking ground in 
many ways and is becoming a pilot project for the campus and for 
the state.

 The Wellness Center project is attracting attention from 

“It seems silly to not collect water that 
is falling out of the sky, and use it for a 

toilet. I mean, it’s right there.”

If all the water 
that falls on 
the UCSC 
Campus in 

one year was 
captured, 

1,629,240,000 
gallons of 

water would 
be collected.
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the California State Department of Water Resources by being 
the first system to monitor the permitting process of commercial 
rainwater catchment systems. The results of it will pave the way for 
future systems all over the state of California, and could spark a 
movement for other UC campuses to take the initiative and start 
their own rainwater projects, as well as more projects for UCSC. 
And Courtney Trask isn’t finished innovating the campus yet: she 
has major goals in mind for UCSC and 
rainwater.

 There are currently plans to equip 
the recycling yard facility with two toilets 
that run on rainwater, and Courtney’s 
biggest goal is to have Porter College 
residence hall bathrooms connected to 
a rainwater catchment system in the near future. “The halls are 
already retrofitted with the proper plumbing to run on rainwater in 
2008 when the college was last remodeled, and we are just waiting 
for a funding opportunity,” Courtney eagerly shared. “There are so 
many benefits to a rainwater system. They just make sense.”

 Rainwater catchment systems are changing the way people 
think about water. They help conserve water, reduce pollution and 
save energy. Currently, rainwater that falls from rooftops or flows 
down the street from driveways ends up in creeks, rivers and the 
ocean, full of contaminants.

 According to the Resource Conservation District of 
Santa Cruz County, fertilizer from gardens, soap from washing 
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cars, bacteria from pet waste and leaking oil from cars are among 
the most common contaminants found in runoff; this causes a 
serious problem because all storm drains in Santa Cruz enter local 
waterways untreated. 

 A standard sized roof (1500 square feet) in one year can 
generate between 20,000 and 60,000 gallons of water as runoff, 
according to the Resource Conservation District of Santa Cruz 

County’s Homeowners Guide. Installing 
rainwater catchment systems reduces the 
amount of runoff that is generated, helps 
clean the shores, and helps us be more 
conscious about where our water comes 
from and where it ends up. 
  Tamara Bell, the coordinator 

of IDEASS, a year long course that allows students to take a hands 
on approach to learning by working with professionals around the 
community by designing and building a sustainable project, and an 
owner of a rainwater catchment system states, “finding our way to a 
sustainable future will require a level of care and commitment that 
must follow a heightened awareness and understanding of what is at 
stake.”

 The development of rainwater catchments allows 
individuals need to connect where their water comes from and how 
they use it. 

The project was a collaboration between the IDEASS students, contractors, Ecology Action and various UCSC workers. 

“There are so many 
benefits to a rainwater 
system. They just make 

sense.”

Rainwater Systems
 Around the Community 

 Ecology Action was one of the first businesses to install a 
rainwater system in Santa Cruz when they converted a 600 square 
foot patio rooftop into a catchment site that fills their 1,100 gallon 
tank. They designed the system to be a community role model for the 
development of rainwater catchment systems and break the negative 
stigma that is commonly associated with rainwater tanks from an 
aesthetics point of view. 
 The water is used to fill a rain garden and irrigate 
flowerbeds around the building. The Ecology Action parking lot 
is a groundbreaking site because the whole parking lot is designed 
to reduce runoff and is equipped with bioswales, which are large 
vegetated strips that are designed to remove pollution from runoff 
water, and act as an alternative to storm sewers. The parking lot is 
designed to capture and filter a majority of the water that lands on it 

during storms.

Ecology Action 
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 A local Santa Cruz house, originally built in 1922, has been completely retrofitted to become 
a passive house, a building standard that is awarded to buildings and houses that reduce their 
ecological footprint and use considerably less energy than standard buildings. 
 The Midori Haus was awarded as the millionth 
square meter of passive house around the world. 
Homeowners Chie Kawahara and Kurt Hurley 
installed a 5,000 gallon tank in 2014, which they use 
to flush their toilets, run their washing machine, 
and irrigate their home. 
 When asked why they chose to invest in a 
rainwater catchment system, Kurt explained, “it is 

illogical and morally wrong to use perfectly clean water to flush toilets, when so many people 
around the world don’t have access to water. Yes, it is an expensive investment, but I am very 
happy with the results and was able to reduce our water usage by 50 percent.” They wanted a 
system that would allow them to meet their water needs and do their part to conserve water.

Midori Haus
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Natural Bridges High School
 The school has a 10,000 gallon system that was installed by 
the UCSC IDEASS team four years ago. The system allows both UCSC 
and Natural Bridges students to learn about the mechanic of a rainwater 
system. 
 The water is used for irrigating the school’s garden. The site is 
not finished yet, as the IDEASS program is building a truly innovative 
system that will use moisture sensors, solar panels and a pump to pull 
water from rain barrels located on site and deliver it to irrigation beds on 
demand. 
 Tamara Bell, IDEASS coordinator, states, “Perhaps the water 
saved by giving people the power to collect and control the deployment of 
water at home, school or at work is not the most important outcome of 
these rainwater catchment projects - perhaps it is the heightened level of 
care and attention to issues around water that these projects are inspiring 

among project participants and stakeholders.” Sa
ra
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The mild coastal temperatures and rich, fertile soil make the perfect 
combination for year-round crop production, enabling California to 
produce a whopping 88 percent of the nation’s strawberries. 
 The invisible secret behind this incredibly lucrative 
industry lies in the soil. Strawberries are a particularly difficult 
crop to produce, as they are very vulnerable to pests and pathogens. 
To battle these enemies, strawberry crops are treated with soil 
fumigants, a gaseous pesticide that is applied directly into the 
ground to control pests. 
 These pesticides, primarily methyl bromide, 
1,3-Dichloropropene and chloropicrin, are toxic to humans, as 
well as ozone-depleting chemicals. Currently, they are used in all 
conventional strawberry farms, as they are the most economically 
viable option for high-yielding strawberry production. People who 
live near, work in and even go to school in close proximity to the 
fields are at high risk of exposure to these toxic chemicals. 
 However, the use of methyl bromide has declined steadily 
after being banned by the Montreal Protocol in the early 90s. This 
puts the strawberry industry in a unique position to integrate 
new methods, soil fumigant alternatives and safer regulations and 
practices for their workers - but whether these changes are feasible is 
still in question.   

a ToxiC hisTory of soil fumiganTs
 Soil fumigants are deeply intertwined in the history of 
strawberry production. Prior to the discovery and application of soil 
fumigants, strawberries were not produced on the vast agricultural 
scale that they are today. 
 Methyl bromide, a pesticide and soil fumigant, was first 
registered in the United States in 1961, and until recently dominated 
the strawberry scene in California. It is applied directly to the soil 
to control pests such as nematodes, fungi and insects. The treated 
soil is then covered in tarps to prevent the gas from escaping into 
the atmosphere. Methyl bromide is a colorless and odorless gas 
classified as a “Restricted Use Pesticide” by the Environmental 
Protection Agency (EPA), which means only certified applicators 
can use it due to its acute toxicity to humans. 
 It’s this acute toxicity that has raised the concerns of 

The playground at McKinnon Elementary School looks no 
different than any other elementary school playground, 
except that just on the other side of the boundary fence, 

there are acres upon acres of strawberry fields with just the road and 
school parking lot acting as a buffer on one side. 
 This is a common sight in the Salinas area; schools, 
shopping centers, and residential areas are often adjacent to 
miles of vegetable and berry fields. This valley is one of the most 
agriculturally productive regions in the nation; the California 
strawberry industry alone is worth about $2.6 billion, with the 
lettuce, artichoke and tomato industries following closely behind. 

environmentalists, public health officials and citizens alike. Methyl 
bromide is corrosive to human eyes and skin, and acute exposures 
can result in vomiting and respiratory irritation. According to the 
EPA, in extreme cases, poisoning can result in paralysis and even 
death. People exposed most often to soil fumigants are those 
who work in fields, although the pesticide can be carried back to 
residential areas as well as drift into neighboring farms and even 
schools, such as McKinnon Elementary. A study from UC Berkeley 
also demonstrated a correlation between methyl bromide exposure 
to pregnant mothers and a smaller infant head size - a disturbing 
revelation for women employed in the strawberry fields as well as 
communities located near these areas. 

(CIR) in November 2014 condemned the use of both of these 
pesticides. It also released an interactive map that depicted where 
pesticides are overused most heavily in California, and the Salinas 
area is a shockingly bright red. This report attracted lots of media 
attention and, once again, drew attention to the “dark side” of the 
strawberry industry - one not seen when picking out the perfect, red, 
juicy basket of strawberries from a Safeway aisle. 

alTernaTiVes To soil fumiganTs
 Despite the discouraging strawberry history, both farmers 
and researchers are taking strides in  both researching soil fumigant 

sTraWberry fields 
foreVer

 In January 2005, methyl bromide was officially banned, 
except for “emergency” and critical use exemptions granted by 
the EPA - many of which have been given to California strawberry 
growers. Methyl bromide was banned not for its detrimental 
effects on human health, but for its qualities as a volatile organic 
compound (VOC) that deplete the ozone layer. It is regulated under 
the Montreal Protocol and the Clean Air Act. The use of this 
fumigant has declined steadily ever since, although there are still 
farms allowed to use it through the critical exemptions given by the 
EPA.
 Although methyl bromide has been the star of the 
fumigant stage, there are other key players in strawberry production. 
Chloropicrin is a soil fumigant that was used as “vomiting gas” in 
World War 1, and after the war, it was adapted for use in agricultural 
soil to control pests. Chloropicrin is often used alongside the 
fumigant 1,3-D, another harmful fumigant. This combination is 
sold under the name Telone. 
 A report released by the Center for Investigative Research 

A study from UC Berkeley also 
demonstrated a correlation between 

methyl bromide exposure to pregnant 
mothers and a smaller infant head size.

By Allison Titus

McKinnon Elementary School in Salinas is 
surrounded on all sides by strawberry fields. 

A fresh strawberry grows at the 
strawberry research plot at UCSC. 

The decline of methyl bromide puts the California strawberry industry in 
a position to protect workers and improve the industry’s sustainability.
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“Danger” and “Do Not Enter” signs litter the 
borders of conventional strawberry fields. 
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and conventionally-grown strawberries. He is a contracted farmer for 
Driscoll’s, one of the largest strawberry growers and distributors in 
the nation. He currently grows 50 acres of conventional strawberries 
and 17 acres of organic strawberries. 
 Ponce has experienced firsthand the similarities and the 
challenges between producing both organic and conventional 
strawberries. 
 “There are similarities between 
the two in preparation,” he said. “Those 
would include bedding the strawberry 
fields and using plastic mulch to reduce 
evaporation of water and warm the soil 
temperature.”
 Ponce supplements both his organic and conventional 
strawberry growing with methods such as trap crop planting 
(planting a different crop along the border of the fields), using 
spider mites to control aphids and a bug vacuum, which sucks pests 
off the surface of the plants. 
 “The difference between conventional and organic is the 
tools you have available to control what may be happening out in 
the field. There’s less tools available in organic production, so you 
have to be more creative, or just more on top of it to watch that,” he 
said. 
 Besides the lower availability of tools, organic farming is, 
of course, more expensive. It’s a challenge that prevents many farms 
from being able to convert from being a conventional to an organic 
farm. 
 “If I say, okay, I’m going to put the exact same amount 
of nitrogen both in my organic field as my conventional field, I’d 
probably go broke,” Ponce laughs. “Organic fertilizer is so much 
more expensive. You hope that the price premium for the organic 
strawberry will make up for the expense. Sometimes it does, 
sometimes it doesn’t.”
 Fortunately, there has been a rising demand for organic 
products as the economy has improved in the last few years - at least 
in areas such as Santa Cruz. 
 “Here in Santa Cruz County, we are all more used to 
seeing organic products, but even if you go over the hill, it’s not as 

alternatives, farming organic berries and looking into safer practices 
for farmworkers. 
 One such place is the strawberry research plot at UCSC. 
This plot overlooks a overlooks a sweeping view of  Santa Cruz 
and the Monterey Bay. It is dedicated to exploring alternatives to 
soil fumigants. Carol Shennan, Environmental Studies professor 
at UCSC and head of the Shennan Lab, and her research team 
have been working on an alternative method called anaerobic soil 
disinfestation (ASD) since 2003. 
 “The reason we started is that we had an outbreak of 
verticillium wilt on the campus farm,” said Joji Muramoto, associate 
researcher at the Shennan Lab. “In small, diversified farms such 
as the CASFS farm, it’s hard to avoid planting host crops for this 
pathogen.”
 Verticillium wilt is a soil-borne disease that affects many 
different crops, including strawberries, tomatoes and potatoes. 
It’s one of the many worries of large-scale strawberry growers; an 
outbreak of this disease can wipe out an entire harvest. However, 
ASD has proved to be a promising alternative to soil fumigants in 
controlling diseases and pests. 
 “For the last four or five years, we have run a lot of 
experiments comparing ASD and mustard seed mill, another 
candidate for a fumigant alternative, which has been mainly tested 

for apple crops and has been working well,” said Muramoto. “From 
2011 to 2013, we demonstrated in a small, replicated trial that ASD 
can produce a comparable yield to using soil fumigants.”
 These results generated a lot of attention and excitement 
about the potential of integrating ASD into the conventional 
strawberry industry. However, methods such as ASD can be 
a helpful tool, but it is not the ultimate, final substitute for soil 
fumigants. Muramoto explained that strategies such as breeding for 
disease-resistant strawberries and integrated pest management must 
be considered along with treatments such as ASD. 
 “Diversity is an important characteristic of nature, and if 
you continually plant strawberries year after year, you are actually 
attracting pathogens,” explained Muramoto. “Farmers have to 
change their approach completely. There needs to be a paradigm 
shift. There needs to be more crop rotation. ASD should be a last 
resort - it’s not a complete substitute.”

from The farm To The Table
 Safer alternative methods aren’t just on the agenda for 
researchers - they are also attracting more attention from farmers as 
well. 
 Rogelio Ponce is a third-generation farmer who manages 
Sun Valley Berries, a Watsonville farm that produces both organic 

prevalent to request organic as it is in this area.” said Ponce. “That’s 
a little challenging sometimes, because people don’t distinguish the 
difference between the two, and the practices and cost and time.”
 The difference between organic and conventional is mere 
dollars and cents to consumers, but to farmworkers, the difference 
is between exposure to toxic fumigants or not. Ponce employs 150 
people on his farm, including himself, and works hard to administer 
the soil fumigants as responsibly as possible. 
 “If we created some type of environment that was not 
safe for our workers, no one would want to work for us.” he said. 
“We do care for our workforce and the environment. If you’re 
not responsible about how you are applying products, such as soil 
fumigants, it will eventually catch up with you.”
 Unfortunately, not all farmers and managers strive to be as 
responsible as Ponce - a challenge he recognizes. 
 “There’s people in every industry that can be the bad 
apples,” he said. “Ultimately, we just have to find more stuff that’s 
better, that’s more targeted, and less harmful to the environment. 
That’s the daily battle.”

Change on The horizon
 Considering the repeated accounts of the detrimental 
effects on human health, one would think that fumigants would 
have already been completely eliminated from crop production. 
However, this is an issue as complicated as the crop it addresses; 
banning fumigants outright, while it may protect human health, 
also puts hundreds of strawberry farm workers out of a job - even if 
many are underpaid, exposed to toxic chemicals, and overworked. 

Despite the strawberry industry’s economic 
dependence on fumigants, research on 
methods such as ASD and forward-thinking 
farmers such as Rogelio Ponce give reason to 
hope that the business could take a step in 
the safer, more sustainable and just direction. 

 Funding for soil fumigant alternatives has increased due to 

Tarps are used in organic strawberry production, such as 
the farm at CASFS, to trap moisture in the soil. 

The research plot at CASFS is at the western end of the farm 
at UCSCand overlooks a sweeping view of the Monterey Bay. 
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“There’s less tools available 
in organic production, so you 

have to be more creative.”

The Decline (But Not Defeat) Of Methyl Bromide
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the looming ban on methyl bromide, coming from concerned sources 
such as the CDPR and the California Strawberry Commission. In 
2013, the CDPR gave $1 million in grants to California research 
teams exploring alternatives to soil fumigants, including $399,304 
to the research at UC Santa Cruz. 
 There are other changes in regulation being made as 
well. As recently as January 2015, the CDPR moved to enhance 
its restrictions on chloropicrin, one of the fumigants used in 
conjunction with the fumigant 1,3-D, one of the subjects condemned 
in the recent CIR report. 
 “Prior to the measures that DPR announced, some 
growers were using products that contain chloropicrin and 1,3-D.” 
said CDPR assistant communications director Charlotte Fedipe 
in an email exchange.  “They can continue to do so if they so 
choose. However, they have to adhere to the new rules regarding 
chloropicrin.” 
 Meanwhile, there are organizations and groups that are 
making strides outside of the state and federal regulations to protect 
and educate farm workers, their families and nearby communities. 
One global organization is called the Pesticide Action Network 
North America (PANNA) that launched a campaign against soil 
fumigants that influenced decisions such as banning methyl iodide. 
Many organizations, such as the nonprofit Center for Farmworker 
Families in Watsonville and Salinas and the United Farm Workers 
union work to raise public awareness about the working conditions 
in agricultural fields, support and educate workers and their 
families, advocate necessary changes to improve the current food 
system and examine the legal institutions that impose regulations 
(or the lack of) on crop production. 

 In the long run, it’s going to take more than tightening 
regulations and proposing new legislation to eliminate fumigants 
from the strawberry industry; it will take major changes, such as a shift 
in the current agricultural paradigm or a large-scale transformation 
in consumer demand toward organic strawberries.  However, 
this movement has to begin somewhere, and as media coverage, 
scientific research, public interest and social activism increases, the 
more reason to hope that a socially and environmentally sustainable 
strawberry industry, and even overall food system, is not just an 
idealistic dream but an attainable reality. 

Tarps are not a foolproof way to contain fumigants; as seen 
here, they can often rip and expose the soil. 

Large grocery chains, such as Safeway, carry conventional 
strawberries year round.  
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“The climate movement and movement for Black Lives are roaring through the streets of Oakland 
and all over the country. It is time that our leaders listen to the people, because we are also leaders 
with solutions, and we are powerful.”

Simone Cardona, UCSC Alumnus
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It’s the Dr. Jekyll and Mr. Hyde of clean energy: nuclear power 
plants. For over half a century, these clean energy power houses 
have provided millions of people with energy, cradled economies 

and created jobs, but continue to terrorize the thoughts of others. 
 After disasters like Fukushima and Chernobyl, the 
reliability of these power factories is questioned by many. However, 
the stumblings of contemporary nuclear power is proof of its 
infancy and, like the first steps of a toddler, the ascension of 
nuclear technology will eventually lead to a full-out sprint of green, 
sustainable, efficient energy.

How It Works
 Nuclear reactions come in two flavors: fission and fusion, 
the former driving all nuclear power plants today. These fission 
reactors exploit the tremendous energy hidden inside every atom. 
 In the atom’s nucleus, there is a natural repulsion between 
positively charged protons that remain super-glued together by the 
strong nuclear force, one of the universe’s four fundamental forces. 
Various elements have different dosages of the strong nuclear force 
binding them together. Because of this, radioactive material like 
uranium is often exploited in nuclear reactions for their habit of 

teetering on the boundary between remaining stable and being 
liberated from the strong force. 
 The secret of this power producing recipe is that any time a 
group of protons successfully escape from the nucleus, a prodigious 
amount of energy and heat is released. After the jailbreak, the 
former prisoners of the atom split up and bust other protons out 
of neighboring nuclei, catalyzing a chain reaction that surmounts 
to ridiculous temperatures. Water is heated in the process and 
produces steam that rotates a turbine and generates thousands of 
megawatts of electricity.

Clean Energy or Hazardous Waste?
 Nuclear fission plants are very clean compared to their 
modern energy rivals, such as petroleum and coal. While the cost 
of running a fission plant is nearly twice as much as coal, fission 
produces only five grams of carbon dioxide per kilowatt hour 
compared to coal’s 400 grams per kilowatt hour. Nuclear power 
plants are only trumped by solar, wind and geothermal sources of 
energy because these natural resources release no emissions at all. 
 Electricity production through fission is soured by 
hazardous nuclear waste and dangerous amounts of radiation 
released during a plant breakdown. With no federal nuclear waste 
program, tons of radioactive materials are stored in repositories 
around the globe. Mechanical failures and code violations can 
lead to nuclear meltdowns where the core of a reactor overheats, 

melts and leaks. In a meltdown, radioactive materials can breach 
the containment layers of a reactor, contaminating the surrounding 
environment and poisoning wildlife. 
 Despite this danger, nuclear power plants still produce less 
waste than fossil fuel plants, and the total number of deaths related 
to nuclear energy is less than coal, hydrogen and natural gas. Even 
with the benefits of nuclear fission, the safety concerns associated 
with this form of power production leave a poor aftertaste in some 
mouths.

Georeactors 
 Fortunately, our ice cream hasn’t melted yet: it has been 

discovered that fission reactors can be used naturally and safely. 
 About 1.7 billion years ago in Gabon, Africa  a nuclear 

reaction started on its own when groundwater flooded a uranium 
ore deposit. With the groundwater acting as a temperature 
moderator, a nuclear chain reaction involving uranium-235 started 
and continued underground for hundreds of thousands of years to 
produce an average of 100,000 watts of power. That’s enough to 
light nearly 10 million lightbulbs. 

 The remains of the reaction were not found until 1972, 
when a team mining for uranium discovered ore that seemed to 
have already gone through a nuclear reactor, and found the waste 
remnants of natural fission. This finding was so bizarre that the 

miners thought they had uncovered the remains of a nuclear 
powered extraterrestrial crash.
 Natural fission reactors, or georeactors, are thought to be 
responsible for radioactive traces found on other planets including 
the neighboring Mars. Nature is able to brilliantly sustain a fission 
reaction in a safe, unintrusive and reliable way for hundreds of 
millennia. Fission reactors like the one found in Africa and even 
those built today can be very secure and clean. However, their 
revolutionary counterpart proves to be much richer in taste.

Fusion Reactors
 If fission reactions are the vanilla scoop in our sundae, 
then fusion reactors are the delectable chocolate scoops. Fusion 
reactors produce energy by smashing two nuclei together rather 
than ripping them apart.
 A perfect example of a natural five billion year old fusion 
reactor is the Sun. In the core of the Sun, as well as in every one 
of its stellar siblings, hydrogen atoms are squashed together and 
eventually glued by strong nuclear force to make helium. During this 

violent process, some of this matter is turned directly into energy. 
This phenomenon is known as Einstein’s mass energy equivalence, 
or its more popular form: E=mc2. 
 People experience the energy forged in the heart of our 
Sun as the solar radiation that floods our planet continuously 
as light and heat. Or through the stellar wind that crafts Earth’s 
magnetotail. The Sun continuously fuses over 600 million metric 
tons of hydrogen every second of every day, unleashing an amount 
of energy equivalent to setting off 90 billion hydrogen bombs per 
second.
 Stellar fusion produces close to four times more energy per 
unit of fuel than fission and, while fission reactors need continuous 
additions of radioactive material to continue producing power, the 
Sun is self-sustaining. those of the Sun.
 Since the fusion of two nuclei releases more energy than 
the energy used to combine them, the Sun continues to run on its 
original fuel source.
 The cherry on top of this nuclear power sundae is that as 
soon as the Sun has converted all of its hydrogen into helium, it will 
start to fuse helium nuclei into heavier elements and is expected to 
continue the fusion process for about four billion more years before 
it fuses all of its materials.

TWO FLAVORS OF 
THE NUCLEAR 
POWER SUNDAE:

By Ian Roque

The former prisoners of the atom 
split up and bust other protons out of 

neighboring nuclei.

Energy equivalent to setting off 90 
billion hydrogen bombs per second.

Miners thought they had uncovered 
the remains of a nuclear powered 

extraterrestrial crash.

Teetering on the boundary between 
remaining stable and being liberated 

from the strong force.

The Future of Clean Energy and the Evolution of the Nuclear Power Plant
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A lone neutron is collided at high speeds with a large nucleus to create a larger 
unstable nucleus. This new nucleus cannot hold its structure and dissociates 
into two similar-sized atoms. Meanwhile energy and three nuetrons are 
released which collide with other nuclei and create more reactions.
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Fusion Reaction
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Two isotopes of hydrogen (Tritium and Deuterium) collide at very 
high temperatures and fuse into a helium isotope. The new unstable 
helium isotope cannot maintain its structure and it dissociates into a 
stable helium atom and a lone neutron while release energy. 
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Now Entering:
Waorani Territory

By Madelyn Starr

Save the Amazon” is a cry that is heard all the time. Statistics 
about the amount of trees cut down and species put in danger 
of extinction are everywhere, but rarely are the people who 

actually live there addressed.
 The Waorani people are an indigenous tribe of about 
2000 individuals living in the Orellana region of Ecuador, which 
contains the Amazonian biosphere reserve Yasuni National Park 
and 20 percent of Ecuador’s current oil reserves, which is about 846 
million barrels. In 1964, the American oil company Texaco began 
drilling in Ecuador, causing massive damages and pollution that 
affected all the people living in the region, including the Waorani.
 Though Texaco ended operations in Ecuador in 1994, 
they didn’t leave without a trace. There are oil pits, unsealed 
ponds of toxic wastewater, crumbling infrastructure left behind 
and indigenous communities that now depend on oil companies 
for their livelihoods. The effects are still felt today by locals and 
residents.
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The Case for Fusion
 The nuclear sundae is looking pretty good right now, but 
the safety of these nuclear reactors is what makes their development 
a worthy endeavor.
 Since fusion does not rely on a constant nuclear chain 
reaction, there would be no chance of nuclear meltdown. Fusion 
creates minimal waste because it continues the nuclear process 

by combining its previously fused materials. The fuel for fission 
requires the mining of rare radioactive materials like uranium and 
thorium, while fusion only requires hydrogen, the most abundant 
element in the universe.
 Controlled fusion reactions also open the doors to new 
frontiers in science. Fusion’s unparalleled power has been claimed 
as a form of space propulsion with reactions estimated to deliver ten 
million times more energy than the chemical rockets we currently 
use.
 While nuclear power is still in its infancy, the drawbacks 
of nuclear fission should not stop  people from supporting its 
advancement, especially when the prospects of nuclear fusion 
provide the sweet and savory taste of a promising future of reliable, 
clean and sustainable energy.

The Problem with Fusion
 So, where are these fusion reactors? Why such bland fission 
technology still being used? Like the strong nuclear force binding 
atoms in fission reactions, fusion reactions have their own barrier 
to overcome.
 The nuclei that take part in fusion naturally repel each 
other because they both contain positively charged protons. The 
electrostatic repulsion between these two nuclei comes from 
another fundamental force called electromagnetism, and must be 
overpowered for the nuclei to get close enough to fuse. Electrostatic 
repulsion is only overcome when nuclei collide with energies that 
are achieved at absurdly hot temperatures like those of the Sun.
 As temperatures rise, the nuclei get excited and move 
around more. They behave like college students in a crowded 
nightclub because everyone tries to avoid bumping into one 
another but collisions are bound to happen. At over 25 million 
degrees Fahrenheit, the collisions are so violent that the nuclei stick 
together.
 It seems easy-peasy, right? After all, the Sun was able to do 
it without help. Unfortunately, scientists don’t have materials that 
are capable of handling such outrageous thermal stresses. The Sun’s 
reaction is not contained by material boundaries but only by its own 
gravity.
 Though a container for a fusion reaction cannot currently 
be built, complex experiments involving an array of high powered 
lasers focused on a point have managed to create temperatures 
similar to those needed to start fusion, and hydrogen, the main fuel 
source of the Sun, is so plentiful it’s in an ordinary cup of water.

At over 25 million degrees 
Fahrenheit, the collisions are so 

violent that the nuclei stick together.
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 Water pollution has been one of 
the greatest challenges that the Waorani 
people face because of the effects of oil 
drilling. They fish in, bathe, eat and cook 
with water from the same river systems that 
companies are dumping into, and there are 
huge health problems as a result of this. For 
example, an Ecuadorian court-appointed 
expert found that cancer rates were 130 
percent higher in the village of San Carlos 
than in the rest of Ecuador. 
 Chevron denies claims that the 
16 billion gallons of untreated toxic water 
dumped into the rivers during Texaco 
operations has had a negative effect on 
the environment or the people living in it. 
This is counter to studies showing increased 
cancer rates the closer a village is to an oil 
site. 
 The only clean water accessible to 
the Waorani is provided by American oil companies 
that either offer over-chlorinated water that causes 
illness or set up water filtration systems. The systems 
set up require maintenance that the villagers are not 
trained to perform, so they are dependent on Americans 
coming in to fix the systems when they break, which 
rarely happens despite common malfunctions. 

 When Waorani leaders were asked what 
their communities wanted, they needed clean water 
sources that the people could control themselves. The 
organization ClearWater was founded in 2011 to address 
this need: it helps indigenous villages and families in 
the Ecuadorian Amazon build easily maintainable 
rainwater catchment and filtration systems.
 The systems collect water from rooftops and 
runs it through a biosand filter. The families are taught 
how to maintain the system which then lasts them for 
as long as 20 years.
 ClearWater’s mission is 
to work with Waorani and other 
indigenous peoples in the Amazon 
in order to help them, rather than 
coming in and changing the way the 
people live, unlike oil companies, 
who take away the people’s very 
livelihoods through pollution and 
drilling. 
 Dr. Flora Lu, an environmental studies 
professor at UC Santa Cruz, has been working with 
and researching the Waorani since 1992. As the provost 
of College Nine, she is creating more opportunities for 
students to partner with indigenous communities in 
the Amazon through student entrepreneurship. 
 Through what Dr. Lu calls “a connection in 
a globalized world,” College Nine students are able 
to give their financial support to indigenous peoples. 

“Students want to know where their stuff is coming 
from,” said Dr. Lu. “This is beyond fair trade—it’s 
direct trade with communities.”
 Each winter quarter, College Nine offers 
a student-run two-unit course called Global Action. 
According to Sarah Guinon, a student instructor for 
the Winter 2015 course, the class “focuses on the 
College Nine theme and talks about global issues and 
how to address them. You’re doing a project to help 
someone and actually goes to something.” 
 Lesson plans, created by the student 
instructors, cover a wide range of themes that touch on 
various dilemmas around the world. She was excited 
about the course being less about writing essays and 
instead doing a practical project to make a difference.
 The final project for the 2015 course was 
raising money to purchase a water filtration system for 
a village in Ecuador through ClearWater. “It’s more 
about indigenous rights than it is just about water,” 
said Guinon. 

 Each of the four sections 
of the class started with the goal 
to raise $375 over the course 
of the quarter through various 
fundraisers, such as selling boba, 
candy grams for Valentine’s 
Day and crowdfunding on 
GoFundMe. “Students are 

getting passionate about the topic,” said Guinon.
 Dr. Lu provided the class with crafts and 
jewelry brought directly from Waorani craftspeople 
that were also sold to go towards the filtration system, 
which is an example of the direct trade she mentioned.
 Through Global Action, students are able to 
drive a project that makes a concrete difference in the 
lives of people living in the Amazon. This is a unique 
opportunity in a university filled with lecture courses, 
and as Guinon expressed, “it’s great being with people 
just as passionate as me.”

todAy

tAking Action

WAter pollution

“ ”
It’s more about 

indigenous rights than it 
is just about water.

This billboard hangs in Ecuador and is sponsored by the Coordinating Minister of 
Strategic Sectors. It says “Petroleum improves your community!”

 Even though Texaco left in 1994, the pollution 
continues today as oil drilling continues to develop in 
different parts of Yasuni National Park and dumping of 
waste and pollutants still occurs. 
 On May 31, 2013, 420,000 gallons of oil 
spilled from the Trans-Ecuadorian Pipeline System. 
This spill contaminated drinking water and spread 
downstream, affecting Brazil and Peru and causing 
widespread concern across the region.
 30,000 residents of the Orellana region sued 
Texaco in 1993 for the damages cost to the region, 
represented by the Amazon Defense Coalition. Chevron 
inherited the lawsuit when it purchased Texaco in 2001, 
and it is still being contested today, having gone back 
and forth between Ecuador’s and the United States’ 
courts for 22 years. 
 If the ruling is in favor of the Amazon 
Defense Coalition, it could be a landmark ruling that 
would set an international precedent with the largest 
environmental award in history. 
 The Global Action course raised $2014 
throughout winter quarter, which provides one water 
filtration system and the start to funding a second to a 
Waorani village. 
 Indigenous water rights is an important global 
cause that environmental activism must tackle, along 
with deforestation, species loss, pollution and all the 
other issues occurring in the Amazon. By working with 
initiatives such as ClearWater and classes like Global 
Action, students are able to get involved to directly make 
an impact through linking learning and engagement.

1. In order to teach people about the biodiversity of 
the Amazon, Global Action students had attendees 
of their Life for the Amazon event on February 25, 
2015 guess what animal each skull pictured came 
from. 2. A blue morpho butterfly sits on a leaf in the 
rainforest in Ecuador. This butterfly is known for the 
distinctive blue color on the top of its wings. 3. To 
raise money for ClearWater, Global Action students 
sold handmade Ecuadorian crafts, such as bracelets, 
headbands and baskets, outside the College Nine/
Ten dining hall. 4. Global Action student Frank 
Fong carried around a protest sign at the Life for 
the Amazon event. The back of the sign said “Oil 
companies should clean up their messes. We agree.”
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Kivalina: The Irony of 
Climate Change
By Sophie Holin

 Kivalina is a small strip of sand located off the Northwestern 
Alaskan coast. Around 400 Alaskan Inuits call it home, but in 
recent years, as a result of climate change and Arctic Sea ice retreat, 
the island has become vulnerable to coastal erosion. 
 Predictions of climate change envision the wet areas 
of the world getting wetter and the dry getting drier. The higher 
the latitude, the higher the temperature increase. Kivalina is no 
exception to this. By 2025, it is predicted to become inhabitable, 
making its natives the first climate refugees in the United States. 
 On February 26, 2008, Kivalina filed a lawsuit against the 
worlds top 24 oil, electricity, and coal companies for damages of up 
to $400 million based on the claim that the U.S. government had 
violated the American Declaration of Rights and Duties of Man 
by refusing to limit greenhouse gas emissions. The Supreme Court 
refused to hear the case in 2013, ending the legal battle. 
 Impoverished communities tend to rely more on natural 
resources for survival and economic prosperity, a very climate-
sensitive sector. For Kivalina, climate change and sea ice retreat 
means less stable hunting ground, which means less food.
 The people of Kivalina are direct witnesses to the effects of 
global warming, and facing all odds, the little island of Kivalina has 
shown hope and determination.

Penguins in Argentina
By Sara Sullivan

 The coast of Argentina is more than a picturesque location; 
it is home to the world’s largest colony of Magellanic penguins, who 
are currently facing the repercussions of climate change.
 Punta Tombo, Argentina is home to an estimated 200,000 
breeding pairs of penguins. However, their population is 20 percent 
lower than the 1987 population recorded by P. Dee Boersma, a 
conservation biologist from University of Washington who began 
studying the penguins in 1982. Nearly two-thirds of the birds that 
hatch at the colony do not survive long enough to leave the nest, 
according to the researchers at the Wildlife Conservation Society. 
 A variety of factors, including predation, commercial 
fishing and starvation, are contributing to this sharp population 
decline. But the newest and most prominent challenge the penguins 
face is climate change, which is estimated to explain 40 percent of 
the chicks’ fatality rate.
 Chicks are extremely vulnerable to dramatic changes in the 
weather because their down feathers are not waterproof and cannot 
protect them from extreme changes in body temperatures like adult 
penguins.
 Researchers with the Magellanic Penguin Project are 
working to conserve the penguins’ habitat. Though Magellanic 
penguins have faced population decline before, it has never been so 
drastic. 

Africa’s Great Wall
By Madelyn Starr

 Imagine a strip of reforested land nine miles wide. Now 
imagine it 4,831 miles long and passing through 11 countries. This 
is the Great Green Wall.
 The Great Green Wall is a project adopted by the African 
Union in January 2007 in order to create long-term solutions to 
many of the problems facing the Sahel and Sahara regions of Africa, 
which cover the Sahara Desert and the region just south of it. 
 This region is suffering from desertification and land 
degradation because of deforestation, overgrazing and overfarming, 
which decreases crop yields and adds to already existing problems of 
poverty. 
 Contrary to what the name implies, the Great Green Wall 
is not a nine mile wide strip of forest. It is going to be full of native 
plant species that are drought resistant and will help combat the 
expansion of the Sahara Desert, as well as climate change. Many of 
these species will also have crops to help revitalize the economy and 
fight poverty.
 An example of this is the 50,000 acres of acacia trees 
planted in Senegal beginning in 2011. Their bark produces gum 
arabic, which is a common additive in many different products 
ranging from candy to shoe polish and gives the communities in 
Senegal an income while the acacia trees help to revitalize the soil 
itself.

Deterioration of Venice
By Mehartaj Gill

 From my recent trip to various countries in Europe, I was 
most fascinated by Venice’s dainty architecture. Not a single tiny 
street failed to mesmerize me. As the walking tour I took progressed 
through the city, the guide told me that Venice is at the peak of its 
life before it deteriorates. 
 One of the leading causes of the deterioration of Venice 
are cruise ships. As reported by Artnet news, more than 1,100 ships 
use the route directly in front of Piazza San Marco, the main square. 
Though cruise ships do indeed provide an exquisite view of the 
beautiful architecture, it is a threat for the very same buildings.
 Limitations on the amount of cruise ships allowed to enter 
Venice cannot be put in place until an alternative route becomes 
available due to a regional tribune ruling. One alternative route is 
to make a small island. 
 The Italian government’s main worry when it comes to 
limiting cruise ship activity is the decrease in their economy due 
to the lack of tourists, as well as a decrease in Venetian jobs. This 
is where building an island comes in: as a healing agent for the 
unemployment of many individuals, Italy would be providing jobs 
to hundreds and thousands of Venetians in order to build the 
island, as well as employing countless amounts of people to provide 
transportation to and from the island.

Global Snapshots:
Perspectives From a Changing Planet

Magellanic penguins are the only penguins that 
breed on the Patagonian coastline. 
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Cruise ships loom over the traditional, small gondola 
boats and delicate architecture in Venice.
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Bring Back Iran’s Water
By Annie Randall
 
 Once the largest river in central Iran, the River 
Zayanderood flowed from the Zagros Mountains, swept through the 
desert towards the east, through the ancient city of Esfahan and 
into Gavekhuni swamp. The sound of flowing water was entirely 
absent at the banks this August. Instead, there was the voice of mass 
protest.
  This was only one of the many protests occurring in Iran 
in recent years, where they are suffering their fourteenth year of 
drought. 
  As Iran has modernized, the expansion of water-
intensive industries has been greatly encouraged and the fast-paced 
development of Iran is occurring with little government regulation. 
The effects are visible across the country. 
 Lake Orumieh in northwestern Iran was one of the world’s 
largest lakes, but it is now five percent of what it once was. This 
is in part due to the 60,000 legal and illegal wells located around 
the lake. In September 2011, thousands of protesters met with riot 
police at Lake Orumieh to demonstrate against the lake’s misuse. 
People chanted “Lake Orumieh is thirsty” as they voiced fears over 
how its disappearance was affecting local agriculture and tourism. 
  The issue of water shortage may be too late to rectify 
completely. Officials say it would take two decades for the water to 
reach old levels, optimistically assuming that efforts will be made to 
conserve and replace water.

Killing The World’s 
Largest Living Structure
By Patrick Mueller

 The Great Barrier Reef has been under stress for years. 
Roughly the size of Italy, the Great Barrier Reef is home to 3,000 
coral reefs, 1625 species of fish, and 133 species of sharks and 
rays. Reports claim coral in this marine park has been at least 50 
percent destroyed in the past 30 years. Reasons for this include 
global warming, ocean acidification, the invasive crown-of-thorns 
starfish and illegal fishing. However, a new threat is on the rise: coal 
exportation.
 For many years, the province of Queensland has been one 
of the world’s leading coal exporters, dishing out as much as one 
million tons of coal every day. In August of 2014, the last obstacles 
were removed to allow the development of the Carmichael Mine, 
the largest coal mine Australia has ever seen.
 The massive increase in exported coal will require a large 
amount of new dredging, or digging channels out of the ocean 
floor, to make way for the increase of freighter traffic. The biggest 
impact of this is the dumping the excavated soils back into the 
ocean. Sediments often travel into the reef, which cloud the ocean 
and block sunlight from reaching the photosynthesizing organisms 
such as coral and cover the grasses that dugongs and sea turtles eat.
 For many months, citizens of Queensland and the rest of 
the world have attempted to convince the Australian government 
and the people of the world to halt the construction of this possibly 
devastating mine. The health and safety of one of the world’s most 
beautiful destinations depends on it. 

The Heart Reef, a part of the Great Barrier 
Reef, was naturally formed by coral. 
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Fast-paced development combined with minimal 
goverment regulation is causing Iran’s water to disappear. 
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Crude Oil 
Painting

What does it take to bring a willing heart to rest,
when the Earth’s surface crust groans under the
steel mill hands that pulled the tomb of oil from 
ground, only to sprinkle it with a legacy of tears,

and then slapped it onto your dinner plate, 
commanding you to eat nothing else, 

so that children pick the bones from a carcass 
washed ashore, bits of plastic sticking out like
the backbones of millions of underpaid farm 

workers cross-continents, hunched over
the fumigated fruits of their labor.

Can we please just take a moment to address
the drip of a leaky faucet, that funnels out an 
entire month’s salary down the drain, while

whole communities slip through the cracks of 
a fractured land that have long pulled apart the
silenced and the broken, packaging the parceled

remains, and shipping them off in bold letters 
that read 

The day my father had half of his right thumb cut 
off by the sharp blades of the carrot cutter inside
a central Californian packing shed, the roots of 

my ancestry bled into the mouth of the
United States of

America,

lubricating the turning gears that
further the ever-expanding disconnect between 

consumers and the very origins of their food 
source. 

If the numbers running across 
television sets
television sets
television sets

on Wall Street continue to kiss the feet of avarice, 
money 

won’t cease to slew through pipelines of corruption
each ticking time-bomb at the verge to displace yet
another demographic down an all too familiar path
of respiratory conditions and the stench of sulfur.
“This is what it’s like to live near a refinery,” said

the mother of two on the day she received a 
settlement check along with a brief apology from 

the health department, just a few days after 
her first son’s first chemotherapy session.

It is said that we learn for our mistakes, these past
hundred-and-fifty years or so since the factory

first took a scorching breath across the backs of 
small

willing hearts finally laid to rest, 
and I can’t help but wonder what each coming day 

will 
bring, a day of celebration or a day of mourning?

And what will we say to our posterity when they 
come 

to us with the heaviness of lead dragging below the
tears of their weary eyes? When will the legacy of 

tears
finally end?

For it’s not a legacy so much as the image of 
ourselves

reflected off the surface of another oil spill. 

“human capital”

By Victor Rivera-Diaz
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INGREDIENTS 
All organic. 

Produce is as locally sourced as 
possible.

 Peppers
         Quinoa
  Onions
          Cabbage
 Mushrooms
          Tomatoes
        Arugula

Shredded 3      
Cheese Blend

Garlic
Salt
Cumin
Crushed           

Red Pepper
Thyme

DIRECTIONS
Sautée the quinoa, onions, cabbage, and 

mushrooms in a skillet with olive oil. Stir in 
shredded cheese to bind the sautée. 

Separately, blend a couple tomatoes with arugula and garlic. Pour the blend 
over the sautée. Add the salt, cumin, crushed red pepper, and thyme. Your 
stuffing is ready! 

Next, stuff your halved peppers on a foiled pan. Set the oven to 350o F 
and bake for 25 minutes. Have some brie and french bread while you wait.

Take the peppers out and let cool for a quick minute so that they’ll 
still be warm when you eat em’! For extra yum, put avocado 

chunks on top.

Gaia’s Kitchen
Vegetarian Stuffed Peppers

DOWNTOWN SANTA 
CRUZ FARMER’S 
MARKET FINDS
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By Sophie Holin
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Let Nature Take Its Course
By Jenn Figueroa 

A beautiful campus no doubt
Undeniable integration of fauna and

Concrete
Sunk in deep are the roots of the trees we let keep

You see the
Rays of the sun seep through the

Clouds of leaves
The deer, raccoons, coyotes,

Running wild and free
As they please

You let nature take its course
And it’s undoubtedly a beautiful thing

But
The course has obstacles

Of
Littering: cigarette butts, candy wrappers

Coating segments of the ground

Surround
Yourself in nature, you look down

The sound
Of plants choking on the plastic

Wrapping of a Snickers bar fills the air
Air polluted by the emissions from a car with no care.

Exhausted, the earth lets out a sigh
Trying to find a sense of hope in this time

Letting nature take its course is only a possibility
If we take responsibility

For the obstacles we’ve placed and
Begin to understand the meaning of accountability

How much longer do we have till nature caves
From the destruction, pollution

The waves of CO2 and fossil fuels?
 

But hey we could just sit back
And let nature take its course, right?
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